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MOSICHUTEJIBHAS 3AITUCKA

[Tporpamma mo OMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS COCTaBJIECHA Ha
OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelbHON IpOrpamMmbl
OCHOBHOTO o0Immero oopaszoBanus, npenacraBieHHbIXx B @I'OC 00O, a Taxxke (eaepanbHON
paboueit mporpaMmbl BOCIIUTAHHUSL.

[Iporpamma 1o OuosorMM HampabjieHa Ha (HOPMUPOBAHHE €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH OOYYaOLINXCS U OPTaHU3AIMIO U3Y4YeHUsI OMOJIOTHH Ha JeSITeIbHOCTHON OCHOBE. B
nporpaMMe MO OWOJIOTMM YYUTBIBAIOTCS BO3MOYKHOCTH Y4E€OHOIrO IpeIMeTa B pealn3aluu
tpeboBanuii ®I'OC OOO k nuaHUpyeMbIM JUYHOCTHBIM U METAIIPEIMETHBIM pe3ysibTaTaM
o0yueHMsI, a TaKXKe peaau3alus MEXIPEJIMETHBIX CBA3€H €CTECTBEHHO-HAay4YHBIX Y4EOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMUS.

B nporpamme 1o 61os1oruu onpeAesstoTCsl OCHOBHbIE 1SN U3y4eHUsl OMOJI0IMH Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHMs, IUIAHUPYEMbIE pPE3YyJIbTaThl OCBOSHHS IPOTPAaMMBI II0
OuoyorMu: JIMYHOCTHBIE, MeTanpeIMeTHble, MpeaMeTHble. [IpenMeTHble MIaHUpyeMble
Pe3yIbTaThI JaHBI ISl K&KAOTO ro/la H3y4eHHUs OMOJIOTHH.

Buonorus pa3zBuBaeT NMpeacTaBiCHHsI O MO3HABAEMOCTH JKMBOHM NPHUPOJBI U MeTojxax eé
MIO3HAHUS, TIO3BOJIIET COPMHUPOBATH CHCTEMY HAayYHBIX 3HAHHUN O KUBBIX CHCTEMAX, YMEHHS UX
HOJIy4aTh, IPUCBAUBATh U IPUMEHATH B )KU3HEHHBIX CUTYalUsIX.

buonoruueckas mOAroTOBKa 00ECNEUMBACT MOHMMAHHME OOYYAIOLUIMMUCS HAy4YHBIX
IOPUHIUIIOB YeJIOBEYECKON JesITEeIbHOCTH B MPHUPOJE, 3aKJIa/JbIBAET OCHOBBI 3KOJIOTMYECKOMH
KYJIBTYPBI, 3I0pOBOTO 00pa3a *KHU3HH.

[lenssMu u3yyeHus OGMOJIOTMU Ha YPOBHE OCHOBHOI'O OOIEr0 00pa30BaHUs SBISIFOTCA:

dopMHupoBaHHE CHCTEMBl 3HAaHMKA O NPHU3HAKAX M TpoIeccax IKHU3HEACATEITLHOCTH
OMOJIOTMYECKUX CUCTEM Pa3HOI'O YPOBHS OpraHU3alNM;

dbopMHpoBaHHE CHCTEMBI 3HAaHUH 00 OCOOEHHOCTSX CTPOCHHS, KH3HEIESTSIHHOCTH
OpraHu3Ma YeJIoBeKa, YCIOBHUIX COXPAaHEHHUS €ro 3710pPOBbS;

dbopMHEpoBaHWE YMEHHH MPHUMEHSATh METOAbl OWOJOTHYECKOW HAYKH Ui HW3yYeHHS
OMOJIOTNYECKUX CUCTEM, B TOM YHCIIE OPraHU3Ma YellOBeKa,

dbopMHpoBaHHE YMEHHH HCIIOIB30BaTh MHPOPMALHUIO O COBPEMEHHBIX JOCTHKEHHSX B
oOmactu Ouonmoruu [yl OOBSICHEHUS TPOLIECCOB W  SBJICHUH JKUBOM MpHUPOJBI U
KHU3HEIEATEIIFHOCTH COOCTBEHHOTO OpPraHu3Ma,

(dopmHpoBaHUEe YMEHUN OOBACHATH POJIb OMOJIOTHH B MPAKTHUECKON J1eATEIbHOCTH JIIO/IEH,
3Haue€HUEe OMOJOrMYECKOro pa3HoOOpa3usi sl COXpaHEHHUs Ouocdepbl, IMOCIEICTBUS
JeSITeIbHOCTH YeJIOBEeKa B IPUPO/IE;

(dbopMEpOBaHKE IKOJOTHYECKON KYJIBTYPHI B IIETISIX COXPaHEHHsI COOCTBEHHOTO 370POBbS U
OXpaHBbl OKpPY>KaIOLIeH Cpebl.

JlocTrokeHue TeNiel porpaMMBbl TI0 OMOJIOTHH 00ECTICUNBACTCS PEIICHHEM CIICAYIONINX
3a1au:

nproOpeTeHne 00yJaroNMMICS 3HAHUH O KUBOW MPUPOJIE, 3aKOHOMEPHOCTSIX CTPOCHUS,
KHU3HEIEATEIIbHOCTH U CPeoo0pa3yronieil pojii OpraHu3MOB, YeJIOBEKe Kak OHOCOLMAIbHOM
CyIIECTBE, O POJIM OMOJIOTHYECKOW HAYKH B IPAKTUIECKOHN EATEITLHOCTH JIIOICH;

OBJIQ/ICHUE YMEHUSIMH MPOBOJHUTH MCCIIEJOBAHUS C HCIOJIB30BAHHEM OMOJIOTHYECKOTO
000py10BaHUS ¥ HAOJIOJIEHHUS 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma;

OCBOCHME MPUEMOB pabOThI C OMOJIOTHYECKO HH(pOPMAIIHEN, B TOM YHCIIE O COBPEMEHHBIX
JOCTIDKEHUSIX B 00JIACTH OMOJIOTHH, €€ aHATTN3 M KPUTHUECKOE OIICHUBAHHE;

BOCIIUTaHHE OMOJIOTHUECKH U HKOJIOTUYECKU IPaMOTHOM INYHOCTH, TOTOBOM K COXpaHEHUIO
COOCTBEHHOTO 3JI0POBbBSI M OXPaHBI OKPY’KAIOIICH CPEIbI.

OO1ee yuCIIO YacoB, OTBEJIEHHBIX JUIA U3Y4YEeHHUs1 OMOIOruu, coctaBiseT 238 yacoB: B 5
kiacce — 34 vaca (1 gac B Henmeno), B 6 kiacce — 34 gaca (1 gac B Henenio), B 7 kiacce — 34 gaca
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(1 gac B Henmemio), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 vacos (2 yaca B
HEJIETIIO).
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COJAEP)KAHUE OBYYEHUA

5 KUIACC

1. bBuoJsorus — Hayka 0 ;KUBOM npupoe

[TousitTue o xusHu. llpu3Haku >kMBOro (KJIETOYHOE CTPOEHUE, NHUTAHUE, JAbIXaHUE,
BbIJIEJICHHE, POCT U Apyrue npusHaku). OOBEKThl )KUBOW U HEXKUBOW MPUPOJIBI, UX CPaBHEHHE.
JKvBas u HeXXUBas pUPOJA — €IUHOE LENOE.

buonorus — cucrema Hayk o kuBOH npupojae. OcHOBHBIE pa3jieibl OHoIoruu (0oTaHuKa,
300JI0THSI, SKOJIOTHUS, IIUTOJIOTHS, aHaTOMuA, (u3nonorus u npyrue paszaensi). [Ipodeccun,
CBs3aHHbIE C OMOJIOTHEHN: Bpay, BETepUHAp, NICUXOJIOT, arpOHOM, >KMBOTHOBOJ M Jpyrue (4-5
npodeccuit). CBs3b OMOJIOTHH ¢ APYTUMU Haykamu (MaTeMaTHka, reorpadust u Apyrue HayKH).
Posib Guosioruu B mo3HaHUM OKPY>KAIOILIET0 MUPaA U MPAKTHYECKOHN JESITeTbHOCTH COBPEMEHHOTO
YyeJloBeKa.

Kabuner Owomorum. IlpaBuia moBeneHus ¥ paboOThl B KaOMHETE ¢ OHMOJOTHYECKHUMH
npuOopaMu U HHCTPYMEHTaMHU.

buonoruueckue TepMHUHbI, TOHATUS, CKMBOJIBL. McTounmKy Ononornueckux 3Hanui. [Touck
MH(pOpMaLlU C HCIOJIb30BAHUEM Pa3JIMYHBIX HWCTOYHUKOB (HAYYHO-IIOMYJISIpHAas JIMTEpaTypa,
CIpaBOYHHKH, VIHTEpHET).

2. MeToabl n3y4yeHus KMBOI PHUPOIbI

Hayunbie MeTOIpI M3ydeHHUs >KUBOW MPUPOIBI: HAOIIOJCHHE, KCIEPUMEHT, OMHCAHHE,
u3Mepenue, knaccudukanus. [Ipasuna paboTsl C yBETUIATEIBHBIMUA IPUOOPAMHU.

Meton omnucanuss B Ouosioruu (HArJIsIAHBIN, CJIOBECHBIM, cxemartuuyeckuit). Meton
u3MepeHus: (MHCTPYMEHTHI u3MepeHus). HaOmrogeHne M IKCIEpUMEHT KaK BEAyIIUE METOMbBI
Ouonoruu.

Jlabopamopnvie u npakmuueckue padomaul

N3yuenue nabopatopHOro 000pyJ0BaHUSA: TEPMOMETPHI, BeChl, yallku IleTpu, mpoOupkH,
MeH3ypku. [IpaBuna paboTsl ¢ 060py1I0BaHUEM B ILIKOJIBHOM KaOUHETE.

O3HakoOMJIEHHE C YCTPOMCTBOM JIyIbl, CBETOBOI'O MUKPOCKOIIA, paBuiia pabOThl C HUMHU.

O3HakOMJIEHME C pacTUTEIBbHBIMU U JKUBOTHBIMM KJETKaMH: Tomara u apOysa
(HatypanbpHBIe Tpenapatsl), uH(y30puu Tyheabkd U TUAPHI (TOTOBBIE MHUKPOMpENaparthbl) C
MOMOMUIBIO JIYIIbl U CBETOBOI'O MUKPOCKOIIA.

IKCKypcuu unu 6udeoIKCKypcuu

OBnazneHne MeToaMH U3yUeHUs )KUBOW MIPUPO/IbI — HAOIIOJEHUEM U SKCIIEPUMEHTOM.

3. OpraHu3Mbl — TeJjia *KMBOIl MPUPOABI

[Tonsitue 06 opranusme. JlosnepHble U siepHble opraHu3Mbl. Kierka m e€ OTKphITHE.
Knerounoe crpoenue opranu3moB. Lluronorus —Hayka o kinetke. KineTka — HauMeHbI1ast eTMHULA
CTPOEHUS U KU3HENIEATEIbHOCTH OPraHu3MOB. Y CTPOMCTBO YBEMUUTEIbHBIX TPUOOPOB: JIyIbI U
MUKpockona. CTpoeHue KJIETKM 10/ CBETOBBIM MHKPOCKOIOM: KIETOYHas 000JI0uKa,
LUTOIIa3Ma, SI/IPO.

OHOKJIETOYHBIE M MHOTOKJICTOYHBIE OpraHu3Mbl. KIeTKH, TKaHH, OpraHbl, CHCTEMbI
OpraHoB.

XKuznenesrensHocts  opraHu3smMoB.  OCOOEHHOCTH  CTpPOEHMS M IPOLECCOB
KU3HEACSITEIbHOCTH y PACTeHUM, )KUBOTHBIX, OaKTepuil ¥ rpuloB.

CBoiicTBa OpraHu3MoOB: TNHTaHHE, JIbIXaHWE, BbIIEIECHUE, JBWKCHHE, Pa3MHOXEHHE,
pa3BUTHE, Pa3/IPaKUMOCTb, IPUCIIOCO0IEHHOCTh. OpraHu3M — eJUHOE LENOoe.

PazHooOpasue opraHn3MoB M UX Kiaccuukanus (TaKCOHbI B OMOJIOTHM: IIAPCTBA, TUIIBI
(oTAensl), KJIacchl, OTPsBI (TIOPSIIKK), ceMeCcTBa, poJibl, BUIbl. bakTepun u BUpychl Kak (OpMbl
XKHU3HHU. 3HaYeHHe OakTepuil ¥ BUPYCOB B IIPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopuwvie u npaxmuueckue padoomot
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H3ydyeHne KIETOK KOXKULBI YelIyd JIyKa MOJ JIYNOM M MHUKPOCKONOM (Ha MpHUMepe
CaMOCTOSITENILHO IPUTOTOBJIIEHHOTO MUKpPOIIpEnapara).

O3HakoOMJIEHUE C IPUHLIUIIAMHU CUCTEMAaTUKHA OPraHU3MOB.

Habmonenue 3a motpebieHreM BObI PACTCHUEM.

4. OpraHu3Mbl H cpeJa OOMTAHUA

[lonstTue o  cpege  obutanua. BopgHas, Ha3eMHO-BO3IylIHas, IOYBEHHAs,
BHYTpPHOpraHU3MeHHasi cpenpl oouranus. [IpencraBurenu cpen oburtanus. OcoOeHHOCTH cpen
oOutanus opranu3moB. [IprcnocoOaeHus: opranu3MoB kK cpese ooutanusi. Ce30HHbIE M3MEHEHUS
B )KM3HU OPIaHU3MOB.

Jlabopamopuwvie u npakmuueckue padoomot.

BrisBiienue npucnoco6aeHmii OpraHu3MoB K cpeie 00uTaHus (Ha KOHKPETHBIX TPUMEPaX).

IKcKypcuu uiu 6U0e0IKCKypcuu.

PactutenbHblil ¥ 5KMBOTHBIA MUP POJHOTO Kpasi (KpacBeeHue).

5. Ilpupoanbie cooduecTBa

[TonsiTue o mnpupoaHoM cooOuiecTBe. B3auMoOCBsSI3M  OpraHu3MoOB B IPUPOJHBIX
coobmectBax. [IumeBbie cBsizu B coobmiecTBax. [IuieBbie 3BeHbs, LENU U CETH MHUTAHUA.
[TpousBoauTenu, NOTPEOUTENH U Ppa3pyLIUTENId OPraHMYECKUX BEIIECTB B MPUPOIHBIX
coobmectBax. Ilpumepsl mpupomHbIX cooOmiecTB (Jiec, MPyH, 03€pO U APyrue MNPUPOTHBIC
COOOIIIECTBA).

HckyccTBeHHBIE COOOIIECTBA, UX OTJIMYUTENbHBIE MPU3HAKH OT MPUPOTHBIX COOOIIECTB.
[Tpr4yrHBI HEYCTOWYMBOCTH HCKYCCTBEHHBIX COOOIIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B
JKU3HU YEJIOBEKA.

[Tpuponaubie 30HbI 3emiin, ux odutarenu. diaopa u dayHa npupoaHbIX 30H. JlaHIIaATHI:
MIPUPOJHBIE U KYJIbTYPHBIE.

Jlabopamopnvie u npakmuueckue padomul.

H3ydeHne NCKyCCTBEHHBIX COOOIIECTB U MX oOuTaTeNnel (Ha mpuMepe akBapuyma 1 Jpyrux
HCKYCCTBEHHBIX COOOIIIECTB).

IKCKypcuu unu 6u0eoIKCKypcuu.

N3ydyeHue npupoAHbIX cooOlIecTB (Ha NpuMepe Jieca, o3epa, IpyAa, Jyra U Jpyrux
HIPUPOHBIX COOOIIECTB.).

N3ydeHne ce30HHBIX SIBIEHUN B KU3HU MPUPOIHBIX COOOIIECTB.

6. 7Kupasi npupoja u 4e1oBeK

W3MeHeHuns B IPUPO/IE B CBSA3H C PA3BUTHEM CEJIBCKOTO X035I1ICTBa, MPOU3BO/ICTBA U POCTOM
YHCIEHHOCTH HaceleHus. BrnusHue yenoBeka Ha )KMBYIO PUPOY B X0J/€ UCTOpUU. [ T00anbHbIe
9KOJIOTMYECKUE NMPOoOIeMbl. 3arpsi3HeHNE BO3IYIIHON U BOJHON 000J04YeK 3eMiH, MOTEPU MOYB,
ux npenorBpameHue. IlyTu coxpaHeHus Ouosnorndeckoro pasHooOpaszus. OxpaHseMmble
TEPPUTOPUU (3aMIOBETHUKH, 3aKa3HUKH, HAIIMOHAJIbHbIE TApKH, TaMATHUKU npuposl). KpacHas
kaura Poccuiickoit @eneparnuu. Oco3HaHne KU3HU KaK BEJIMKOW LIEHHOCTH.

Ilpakmuueckue padomeul.

[TpoBenenue akmuu mo ybopke Mycopa B Onmkaiiliem Jiecy, mapke, CKBepe WM Ha
MPUIIKOJIBHON TEPPUTOPHH.

6 KJIACC
1. PacTruTte/bHbINH OPpranu3m
boranuka — Hayka o pacreHusix. Pa3nensl 6otanuku. CBsi3b O0TaHUKU C IPYTUMH HaAyKaMu
U TexHUKOH. O0IMe NPU3HAKU paCTEHUH.
PasnooOpa3ue pacteHuil. YPOBHM OpraHU3allMM PACTUTEIHLHOTO OpraHu3ma. Beicmme u
Hu31ue pacteHus. CIIOpoBbIE U CEMEHHBIE PACTEHHUS.
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PacturenpHas kierka. M3ydeHue pacTUTENbHOM KIETKH IOJ CBETOBBIM MHKPOCKOIIOM:
KJIETOYHasi 000JI0YKa, SApO, HUTOMIa3Ma (IUIACTHIbl, MUTOXOHJpPUHU, BAKyOJIH C KJIETOYHBIM
cokoM). Pacturenpubie TkaHu. OYHKIIMY PACTUTEIbHBIX TKAHEH.

Opransl 1 cucTemMbl OpraHoB pacTeHui. CTpoeHHEe OPraHOB PAaCTUTEIBHOIO OpraHu3Ma, uxX
POJIb U CBSI3b MEXKIY COOOM.

Jlabopamopuwvie u npakmuueckue padoomot.

N3y4yeHre MUKpOCKOIIMYECKOTO CTPOECHHUS JIUCTA BOJHOTO PACTEHHUS JIOEH.

H3ydeHue cTpoeHUs paCTUTENbHBIX TKaHel (MCII0JIb30BaHUE MUKPOIIPENApaToB).

W3ydyeHne BHEIIHErOo CTPOEHUs TPaBSIHUCTOI'O LIBETKOBOI'O PAcTeHHs (HA >KHUBBIX WU
repOapHbIX K3eMIULSIpax pacTEeHUil): MacTyllbsl CyMKa, pelbka AUKasi, JIOTHK €IKUN U Jpyrue
pacTeHus.

OO6Hapy:xeHre HEOPTraHUYECKUX U OPTraHMYECKUX BEIIECTB B PACTEHUHU.

DKCKypcuu uiu 6udeoIKCKypcuu.

O3HaKOMJIEHHE B IPUPOAE C LIBETKOBBIMU PACTEHUSMH.

2. CtpoeHune 1 MHOro00pa3ue NOKPbITOCEMEHHBIX pacTeHMit

Crpoenue cemsaH. CocTaB U CTPOCHHUE CEMSH.

Bunbel xopHeld U TUNBI KOpPHEBBIX cuUcTeM. Bunomsmenenus kopHeid. Kopens — opran
MOYBEHHOTO (MHHEpaNbHOro) nutanus. KopHu u kopHeBble cucTeMbl. BHelIHee U BHyTpeHHEe
CTPOEHHUE KOPHS B CBsI3M ¢ ero pyHKuusMu. KopHesoii uexnuk. 30HbI KOpHs. KopHEBbIE BOJIOCKH.
Poct xopHs. [lornomenne KOpHIMH BOJBI 1 MHHEPAIbHBIX BEIIECTB, HEOOXOAUMBIX PACTECHHIO
(xopHEBOE JaBieHHe, ocMoc). BunonzMenenue KkopHei.

[ToGer. Pa3Butue nodera uz nouku. Ctpoenue crediisd. BHeniHee 1 BHyTpeHHEe CTPOCHUE
mucta. Bunonsmenenus mo0eroB: KOpHEBUIIE, KIIyOeHb, TyKoBulla. X ctpoeHue, OMOJI0rHIecKoe
U XossiicTBeHHOe 3HaueHue. IloGer um mouku. JluctopacmonoxeHwe U JUCTOBas MO3auKa.
Crpoenne u QyHkuuu nucta. IIpocTsle W clOXHBIE JUCThS. BUIOU3MEHEHMS JIHCTHEB.
OcCOo0eHHOCTH BHYTPEHHEIO CTPOEHMsI JIMCTa B CBSI3M C €ro (pyHKIUSAMH (KOXKMIAa U YCThHIIA,
OCHOBHasl TKaHb JIUCTa, IPOBOJSALINE IMy4KH). JIUCT — OpraH BO3yIIHOTO MUTAHUSI.

Crpoenue u pazHooOpasue 1BeTkoB. Couerus. [Inoasl. Tunsl mnonos. Pacnpoctpanenue
IJIOJIOB U CEMSIH B IPUPOJIE.

Jlabopamopuvie u npakmuueckue padomal.

N3ydyeHue cTpoeHusi KOPHEBBIX CHUCTEM (CTEpKHEBOM M MOUYKOBATOH) Ha MpHUMepe
repOapHbBIX FK3EMIUISIPOB UM KUBBIX PACTEHUM.

W3ydyenune Mukpomnpemnapara KJIeTOK KOpHSI.

O3HaKOMJICHHE C BHEIIHUM CTPOEHUEM JIMCTHEB U JINCTOPACIIONOKEHNEM (HA KOMHATHBIX
pacTeHMsIX).

W3yueHune cTpoeHUs! BEreTaTUBHBIX M T€HEPATUBHBIX MOYEK (Ha MpUMepe CUPEHH, TOMOIISA
U IPYyTUX PACTeHHH).

N3y4yeHne MUKpOCKOIIMYECKOTO CTPOECHHUS JIUCTA (Ha TOTOBBIX MUKpOIIpEnaparax).

PaccmaTpuBaHne  MHKPOCKOIIMYECKOTO  CTPOEHUSI BETKHM JepeBa (Ha TOTOBOM
MHUKpOIIpenapare).

HccnenoBanue cTpoeHUs: KOPHEBUILA, KITYyOHS, TyKOBHIIBL.

N3y4eHne cTpoeHus [IBETKOB.

O3HakoMJIEHHE C Pa3IMYHBIMUA TUIIAMH COL[BETHH.

N3ydeHne cTpoeHus CEMSIH 1By A0IbHBIX PACTECHU.

N3ydeHue cTpoeHus CeMsiH OJHOAO0JIbHBIX PACTEHHIA.

3. 7Ku3HeaesITeJbHOCTh PACTUTEIBLHOI0 OPraHM3Ma

OOmeH BeliecTB y pacTeHui
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Heopranunueckue (Boaa, MUHEpaJIbHBIE COJM) U OpraHUYecKHUe BellecTBa (OENIKH, KUPBL,
YIJIEBO/bI, HYKJIEMHOBBIE KUCIIOThI, BUTAMUHBI U JApPYruUe BELIeCTBAa) pacTeHus. MuHepanbHOE
MMTaHHUE pacTeHUM. Y 100peHHS.

IInTanmne pacrenus.

[Tornomenne KOPHSAMH BOJbBI M MHHEPAIbHBIX BEIIECTB, HEOOXOAMMBIX PaCTEHUIO
(xopHeBoe mgaBieHue, ocmoc). llouBa, e€ mmomopoaue. 3HaueHHEe OOpPaOOTKH TOYBBI
(oKyuMBaHHME), BHECEHMs YyIOOpEHHUI, IPOPEKMUBAHHUA IPOPOCTKOB, IIOJIMBA I KU3HU
KyJbTYPHBIX pacTeHuil. [ uapononuka.

®otocunHTe3. JIUCT — OpraH BO3AYNIHOTO MUTAaHUS. 3HaYeHHe (OTOCHHTE3a B IPUPOJE U B
JKU3HU YeJIOBEKa.

JIbIXaHue pacTeHus.

Jpixanue KopHs. PpixjeHue NOYBBI AJi YJIYYIICHUS JAbIXaHHUsS KOpHEW. YcoBus,
NPEMSTCTBYIOLIME JbIXaHUIO0 KopHel. Jluct kak opraH abixaHusi (YCThUYHBINA —ammapar).
[Toctynnenue B uct atMocdepHoro Bo3ayxa. CuibHast 3abUIEHHOCT BO3/IyXa, KaK MPENATCTBUE
JUIsl ApixaHusl TuctheB. CTeOenb Kak OpraH JbIXaHus (HaJMYUe YCTHHI] B KOXKHUIIE, YCUCBHUEK).
OcoOeHHOCTHU JbIXaHUs pacTeHHil. B3anMOCBsI3b AbIXaHUS pacTeHus ¢ OTOCHHTE30M.

TpaHncnopT BellecTB B paCTEHHUH.

CBs13b KJIETOUYHOTO CTpoeHHs cTebms ¢ ero pynkuusamu. Poct ctebns B pmuny. Knetounoe
CTpOCHHE CTeONsl TPaBSHHCTOTO PACTEHHS: KOXKHIA, MPOBOMAIINE IYYKH, OCHOBHAs TKaHb
(mapenxuma). Knetounoe crpoenue ctebmsi JpeBECHOTO pacTeHus: kopa (mpooka, j1y0), kamOui,
JpeBecrHa U cepaleBuHa. Poct cre0us B Tonuuny. [IpoBoasiue Tkanu kopHs. TpancnopT Bozbl
Y MUHEPAJIbHBIX BEIIECTB B PACTECHHUH (COCYIbI IPEBECUHBI) — BOCXOASIINI TOK. Mcapenue Bojb
yepe3 cTedenp U JUCThd (TpaHcnupanus). Perynsanus ucnapenust Bojabl B pacteHuu. BinsHue
BHEIIHUX YCJIOBUH Ha HUCHapeHue BOAbl. TpaHCHOPT OpPraHMYECKUX BEIIECTB B PACTEHUU
(cutoBuaHBIE TPYyOKHU y0a) — HUCXOAAMUM TOK. [lepepacrpenenenne u 3amacaHue BEIIECTB B
pactenuu. Beigenenue y pacrenuii. Jlucronan.

PocT u pa3BuTHe pacteHus.

ITpopacranune ceMsH. YcioBus IpopacTaHusi cemsH. [loaroroBka cemsiH K IOCEBY.
Pa3ButHe npopocTKOB.

Obpa3oBarenbHble TkaHU. KoHyc HapacTaHus nmodera, pocT KOHYMKa KOpHs. Bepxyrieunsrit
Y BCTABOYHBIN pocT. POCT KOpHS U cTeOIIa B TONIMHY, KamOuii. OOpa3oBaHNe TOJIUYHBIX KOJIEI Y
JPEBECHBIX pacTeHUd. BnusHue (QUTOrOpMOHOB Ha POCT pacTeHHs. PocTOBble IBHKEHMS
pacrenuii. Pa3Butne modera u3 movyku.

PasMHoeHHne pacTeHuit u ero 3HaueHue. CeMeHHOe (T€HepaTUBHOE) pPa3MHOXKEHUE
pactenuii. L{Betku u couserus. OnbuieHue. IlepexkpéctHoe ombuieHHE (BETPOM, KHUBOTHBIMH,
BOJIOM) M camoonblieHue. JIBoliHoe orutogoTBOopeHue. HacnepoBaHue NpU3HAKOB 000MX
pacTeHuil.

BereratBHOE pa3MHOXKEHME IIBETKOBBIX pacTeHUd B npupone. BereratuBHoe
pa3MHOXKEHHUE KyJIbTypHBIX pacTeHnid. Kinonbl. CoxpaHeHHe MpU3HaKOB MAaTEPUHCKOTO PACTEHUS.
X0341iCTBEHHOE 3HAYEHUE BET€TaTUBHOIO Pa3MHOXKEHHS.

Jlabopamopmusie u npaxmuueckue padoomot.

Habmronenue 3a pocToM KOpPHSL.

Hab6nronenue 3a pocrom mobera.

Omnpenenenue Bo3pacTa JEpeBa Mo CIUIY.

BrisiBrieHue nepeiBUKEHUS BOJIBI 1 MUHEPAJIbHBIX BEIIECTB I10 IPEBECHHE.

Habmionenue npouecca BblATICHNS KUCIOPO/Ia Ha CBETY aKBAPUYMHBIMH PaCTEHUSIMH.

N3yuenne poau peIXJICHHs IS AbIXaHUs KOPHEH.
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OBnanenve nmpuémMaMy BEreTaTUBHOTO PAa3MHOXKEHHUS pacTeHUM (UepeHKOBaHHE MOOEToB,
YepEeHKOBAHUE JINCTHEB U APYTHE) Ha IPUMEPE KOMHATHBIX pacTeHUN (TpajieCKaHIINs, CEHIIOMuS,
OeroHusi, caHCceBbEpa U APyTUe PacTeHus).

OmnpeneneHne BCXOKECTH CEMSH KyJIbTYPHBIX PACTEHHUM U ITOCEB UX B IPYHT.

HabumroneHne 3a pocTOM M pa3BUTHEM LIBETKOBOI'O PAaCTEHMsI B KOMHATHBIX YCJIOBUAX (Ha
npumepe Gacoau HUIK MOCEBHOTO TOPOXa).

Omnpenenenue ycaoBUil NpOpacTaHUs CEMSIH.

7 KUIIACC

1. CucremaTnyecKkue rpyninbl pacTeHui

Knaccudukanus pacteHuii. Bun kak ocHOBHas cuctemarmueckas karteropus. Cucrema
pactutenbHOro mMupa. Husmiue, BbICIIME CIIOPOBBIE, BBICIIME CEMEHHbIE pacTeHHs. OCHOBHbIE
TaKCOHBI (KaTErOPUH) CUCTEMATHKH PACTEHHH (1IapCTBO, OT/IEN, KJIacc, MOPSI0K, CEMENUCTBO, PO/,
Bua). Mcropus pa3BUTHS CHCTEMaTHKH, OMHMCAHWE BHJIOB, OTKPHITHE HOBBIX BHUIOB. Poib
CHCTEMAaTHKH B OMOJIOTHH.

Husmue pacrenus. Bonopocnu. O6mias xapaktepuctuka Bogopociei. OTHOKIETOYHbIE U
MHOTOKJIETOUHbIE 3€JI€HbIE BOAOPOCIU. CTPOEHHE U JKU3HEIEATENbHOCTh 3€JIEHBIX BOJIOPOCIEH.
Pasmuoxenue 3en€HbIX Bogopocieit (Oecnosoe u monoBoe). bypble U KpacHble BOJAOPOCIH, UX
CTPOEHHE U KU3ZHEJCATENbHOCTh. 3HAU€HUE BOJIOPOCIIEH B IPUPOJIE U KU3HU YEJIOBEKA.

Bricine cropoBbeie pacteHusi. MoxoBuanble (Mxwu). OOmias xapakTepuCTHKa MXOB.
CrpoeHrie U KU3HEICSATEIBHOCTh 3€NEHBIX U C(harHoBBIX MXOB. IIpucrocoOiIeHHOCTh MXOB K
JKU3HU Ha CWIbHO YBJIAKHEHHBIX IMOYBaxX. Pa3MHOKEHHME MXOB, IMKI PAa3BUTHUS Ha NpPUMEpE
3eN€HOro0 Mxa KyKymKuH J€H. Pons MxoB B 3a0onaunmBaHUM TOYB U TOP(POOOpa3OBaHUM.
Hcnons3oBanue Topdha v IpoAYyKTOB €ro nepepadoTKU B XO3IHCTBEHHOM 1eATeIbHOCTH YEJIOBEKA.

[InayHoBHUIHBIE (ITlmaynsr). XBOIIIEBU/IHBIC (XBomm), [TanopoTHUKOBUAHBIE
(ITanopotHuku). OOmas XapakTepPUCTHKA. YCIOXKHEHHE CTPOEHHS ManoOpOTHUKOOOpPA3HBIX
pacTeHuil 1o cpaBHEHHIO ¢ MXxaMH. OCOOEHHOCTH CTPOEHHUS U KU3HEACSTEIbHOCTU IUIAYHOB,
XBOLIEH U ManopoTHUKOB. Pa3MHOXKeHUE MTanopoTHUKO0Opa3HbIX. L{uKI pa3BUTHS MAaOPOTHHKA.
Ponp  npeBHUMX ManmopoTHUKOOOpPa3HBIX B OOpa30BaHMM KAMEHHOIO YIyisl. 3HauyeHue
NarnopoTHUKOOOPa3HbIX B IPUPOE U JKU3HU YEIOBEKa.

Briciine cemennbie pactrenus. ['omocemenubie. OOmiasi XapakTepucTHKa. XBOWHBIC
pacteHus, uX pazHooOpasue. CTpoeHHE M KHU3HEIEATEIbHOCTh XBOWHBIX. Pa3MHOXeHHe
XBOMHBIX, IUKJI pa3BUTHsI HA IPUMEPE COCHBL. 3HAUE€HUE XBOMHBIX PaCTEHUI B PUPOJIE U KUZHU
YeJIoBeKa.

[ToxpbiToceMeHHble (IIBETKOBbIe) pacTeHus. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOEHHUSI U JKU3HEAEATEJIbHOCTU IOKPBITOCEMEHHBIX KaK Hamboyiee BBICOKOOPTaHW30BAaHHOM
Ipynnbl pacTeHU, UX rocrnojactso Ha 3emste. Knaccudukanus moKpbITOCEMEHHBIX PACTEHUM:
knacc  JIBynonpHele u  knacce OpHonmonbHble. [Ipu3nakm  knaccoB. Ilukn  pasButus
MTOKPBITOCEMEHHOI'O PACTEHUSI.

CemeiicTBa MOKPHITOCEMEHHBIX (IIBETKOBBIX) PaCTeHUU (M3y4aroTCs CeMEWCTBA pacTeHUM
10 BBHIOOPY yUUTENs ¢ Y4ETOM MECTHBIX YCIOBHUH, MPU 3TOM BO3MOXHO M3y4aTh CEMEMCTBA, HE
BOILIE/IIINE B TIEpEUEHb, €CJIM OHU SIBIIIIOTCS HanboJiee pacpocTpaHEHHBIMU B JAHHOM PETHOHE).
XapakTepHble npu3Haku cemeiicTB kiacca JIBynonbHble (Kpecrousernsle, mnu KamycTHbie,
Pozonernsie, unmu Po3oBkie, MoThUIEKOBEIE, MK boOoBEIe, [TacaénoBele, CI0KHOLBETHEIC, UITH
ActpoBbie) u kiacca OnHoponbHble (JIuneitnele, 3maku, win MsTiukoBblie). MHoOroodpasue
pacteHuii. J[ukopactyiue npeacTaBuTeNn cemeicTs. KyabTypHble IpeaCTaBUTENN CEMENCTB, UX
HCITOJIb30BAHNE YEIIOBEKOM.

Jlabopamopuvie u npakmuueckue padoomal.
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N3yuenne cTpoeHUs OJHOKJIETOYHBIX BOJOpOCIEH (Ha NpuUMepe XJIAMHIOMOHAAbl M
XJIOPEJUIBI).

N3yueHune cTpoeHUs] MHOTOKJIETOUYHBIX HUTYATBIX BOJOPOCIIEH (Ha IpuMepe CIUPOTrUphbl U
YIIOTPHUKCA).

N3ydeHne BHEUTHETO CTPOCHUS MXOB (Ha MECTHBIX BUJIAX).

M3y4eHne BHENIHETO CTPOCHHUS TAIIOPOTHUKA WJIM XBOLIA.

W3y4eHne BHEIIHETO CTPOEHUS BETOK, XBOM, IIIMILIEK U CEMSIH I'OJIOCEMEHHBIX pacTeHul (Ha
IPUMEPE €11, COCHBI UJIU JIUCTBEHHHULIBI).

N3y4eHne BHEITHETO CTPOEHHUS TOKPHITOCEMEHHBIX PACTEHUM.

N3yuenne mnpusHakoB mnpencraButenieir cemeictB:  Kpecronserneie (Kamycrtable),
Pozousernsie  (Po3oBbie), MotbuibkoBeie  (boGoBbie), IlacnénoBble, CnoKHOLBETHbBIE
(Actposeie), JIuneitusie, 3naku (MsATIMKOBBIE) Ha repOapHBIX U HATyPaJIbHBIX 00pa3iiax.

OnpeneneHue BUIOB PACTEHUM C HCIOJIB30BAaHUEM OIpPEIEIUTENCH pacTeHUd wWin
OIPEACIUTENBHBIX KAPTOUEK.

2. Pa3BuTHe pacTUTeJIbHOI0 MUpPa Ha 3emJie

OBOJIIOIMOHHOE pPa3BUTHE PACTUTEIBHOTO MHupa Ha 3emie. CoxpaHeHUE B 36MHOU KOpe
PACTUTENBHBIX OCTATKOB, UX M3y4deHHE. «KUBbIE HCKOIIaeMbIe» pacTUTEIbHOrO HapcTBa. Ku3Hp
pactenuii B Boze. IlepBrie HazeMHbIe pacTeHUs. OCBOCHHME PACTEHUSAMU CYyILU. DTallbl Pa3BUTHUSA
HA3€MHBIX PACTEHUN OCHOBHBIX CHCTEMaTU4ECKUX Ipyni. BeiMepiiue pacTeHus.

DKCKypcuu unu 6u0e0IKCKypcuu.

Pa3Butne pacturenbHoro mupa Ha 3emile (3KCKypcusi B IaJICOHTOJIOTMYECKUN WU
KpaeBeauecKuil My3eit).

3. PacreHusi B npUPOAHBIX COO0IIECTBAX

Pactenus u cpepa oburanus. Dkonorudeckue ¢GaxTopbl. PacTeHus M ycloBUS HEXHBOH
IPUPOJBL: CBET, TemrepaTypa, Biara, arMocepHbli Bo3ayx. PacreHuss u ycioBus >XUBOMH
OPUPOBI: MPSIMOE U KOCBEHHOE BO3JIEHCTBHE OpPraHM3MOB Ha pacteHus. lIpucnocoGieHHOCTh
pacTeHuii k cpeie ooutanus. BzaumMocBs3u pacTeHUI MexXay co0o0il U ¢ APYTUMHU OpraHU3MaMH.

PacturensHble cooOmiecTBa. BugoBoit coctaB pacTUTENBbHBIX COOOIECTB, peodIagaromnme
B HUX pacTeHus. Pacnipenenenne BUIOB B paCTUTENbHBIX coo0mIecTBax. Ce30HHbIE U3MEHEHUS B
KHU3HU PpacTUTENBbHOro coobmecTBa. (CMeHa pacTUTENbHBIX cooOuiecTB. PacTuTenbHOCTh
(pacTUTENbHBIN OKPOB) MPUPOAHBIX 30H 3eMiu. Dropa.

4. PacTeHus M Yes10BeK

KynbrypHble pacTeHus U X npoucxoxaeHue. LleHTpbl MHOrooOpa3us U MpOUCX0XKIEHUS
KyJbTYPHBIX pacTeHHMH. 3emiuenenue. KynbTypHble pacTeHHsl CENbCKOXO3ANMCTBEHHBIX YTOJUI:
OBOIIHBIE, TUIOAOBO-SITOAHbBIE, MOJEBbIe. PacTeHust ropona, 0ocOOEHHOCTb TOPOJACKON (HIOPHI.
[Tapku, necomapku, ckBepbl, OoTaHMUYECKHE cajbl. JlekopaTUBHOE I[BETOBOJACTBO. KOMHATHBIE
pacTeHus, KOMHAaTHOE 1LIBETOBOJCTBO. IlocrmeAcTBusl NeATENbHOCTH YellOBEKa B JKOCHUCTEMaXx.
OxpaHa pacTUTeNbHOr0 MUpa. BoccTaHOBIEHHE YMCICHHOCTH PEIKUX BUJIOB PACTEHHUN: 0C000
oxpansiembie mpupoanbie Tepputopun (OOIIT). Kpacnas xuura Poccun. Mepbl coxpaHeHUs
pPacTUTEIBLHOTO MUPA.

DKeKypcuu unu 6ude0IKCKypcuu.

N3ydeHne cenbCKOX035HCTBEHHBIX PACTEHUM pETHOHA.

N3yueHne COpHBIX paCTEHHH pErvoHa.

5. I'puobl. JIumaiinuku. bakrepuu

['pubsl. O6miast xapakrepuctuka. Lnsmouynsle rpudbl, UX CTpOEHHE, MUTAHHUE, POCT,
pasmMHOoxkeHne. CbeJoOHbIE U SI0BUTHIE TPUOBI. Mephl MpoMIIaKTUKY 3a00I€BaHNUMN, CBSI3aHHBIX
¢ rpubamu. 3HaueHUE LUISIMOYHBIX I'PUOOB B MPUPOIHBIX COOOIIECTBAX M KM3HU YEJIOBEKA.
[TpoMmpblITIeHHOE BBIpAIIMBAHUE NUISIIOYHBIX TPHOOB (IIIaAMITUHBOHBI).
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[InecueBbie rpudbl. J[poxkixkeBble TprUObI. 3HAUCHUE IJIECHEBBIX U JIPONKEBBIX I'PUOOB B
NPUPOJIE U )KU3HHU YeJIoBeKa (MuiieBas u papMareBTuYecKasi IpOMBIIUICHHOCTh U JIPYTHUE).

[Tapasutnueckue rpubbl. PazHooOpasue u 3HaYeHHE Mapa3uTUUYECKUX T'PUOOB (TOJOBHA,
CHOpBIHBS, (uTodTOpa, TPYTOBHK H npyrue). boprba ¢ 3a0o0ieBaHUSMHU, BBI3LIBACMBIMU
apasuTHUYECKUMU FpudamH.

JlumaitHuku — KOMIUIEKCHbIE opraHu3mbl. CTpoeHue nuiiaiHukoB. [lutanue, poct u
pa3MHOKEHHUE JIMIIAHUKOB. 3HAUE€HNE JIMIIAHHUKOB B IPUPOJIE U KU3HU YEJIOBEKA.

baktepuu — nosnepusie opranu3mbl. OO0mias xapaktepuctuka Oakrepuil. bakrepuanbhas
kieTka. Pa3MHOkeHue Oaktepuid. Pacmpoctpanenue Oaktepuii. PasHooOpaszue OakTepuid.
3naueHue OakTepuil B MNPUPOAHBIX coodiiecTBax. boje3HeTBopHble OaKTepUd U MEpPbI
npoHIaKTUKK 3a00JI€BaHUM, BBI3BIBAEMBIX OakTepusiMu. bakTepun Ha ciyxOe y uenoBeka (B
CEJIbCKOM XO03SIIICTBE, MPOMBIIIJICHHOCTH).

Jlabopamopnvie u npakmuueckue padoomal.

W3ydeHnue cTpoeHus OAHOKIECTOYHBIX (MYKOP) U MHOTOKJIETOUYHBIX (TIEHUIIMILT) TJIECHEBBIX
rpuoOB.

W3ydyeHue cTpoeHUs IUIOJOBBIX TeN IUISAMOYHBIX T'PpUOOB (MM H3YYEHHE UUIAIIOYHBIX
rpuOOB Ha MYJISKAX).

W3ydenue cTpoeHus JIUIIATHIKOB.

N3ydenue ctpoeHus 6akTepuil (Ha rOTOBBIX MUKpOIIpenapaTax).

8 KUIACC

1. JKuBOTHBIW OPraHu3m

300J10THs — HayKa O )KUBOTHBIX. Pa3zaensl 30010ruu. CBs3b 300JI0TMU € IPYTUMH HAyKaMu
Y TEXHUKOM.

OOmue mnpu3HaKW O>KUBOTHBIX. OTIMUMS JKUBOTHBIX OT pacTeHud. MHoroo0Opasue
KUBOTHOTO Mupa. OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE XUBOTHbIE. DoOpMa Tena >KUBOTHOTO,
CUMMETpHUS, pa3Mephl Tea U Jpyroe.

KusotHas knerka. OTKpbITHE XUBOTHOW KieTkH (A. JleBeHryk). CTpoeHue *KMBOTHOM
KJIETKU: KJIETOYHasi MeMOpaHa, OpraHOM]bl NMEPEIBUKEHUS, AP0 C SAPBIIIKOM, IUTOIUIa3Ma
(MUTOXOHJPUH, MUIIEBAPUTEIbHbBIE U COKPATUTEIbHbBIE BAKYOJIH, TU30COMBI, KIIETOYHBIH LIEHTD).
[Tpoueccel, npoucxoasmue B kierke. [lenenne kiaeTku. TkaHM KUBOTHBIX, UX pa3HOOOpasue.
OpraHsel 1 CUCTEMBI OPTaHOB KUBOTHBIX. OpraHu3M — €JMHOE LEJIOE.

Jlabopamopuvie u npakmuueckue padomaoi.

HccnenoBanne mnoJx MHMKPOCKOIIOM TOTOBBIX MHUKPOIPENApaToB KIETOK M TKAaHEH
KUBOTHBIX.

2. CTpoeHue U KU3HeAeATeIbHOCTh OPraHM3Ma ’KUBOTHOI'O

Onopa u JBUXKEHHE KHUBOTHBIX. (OCOOEHHOCTHM THUIPOCTATHYECKOTO, HApPYXKHOTO U
BHYTPEHHETO CKeJeTa y JKMBOTHBIX. IlepeaBirkeHHe Yy OJHOKIETOYHBIX (aMEOOBHIIHOE,
KTYTUKOBOE). MBbIIIeuHble TBUKEHUS Y MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, MTHUII, MJIaBaHUE
pBIO, IBUKEHHE IO CyIIIE TO3BOHOYHBIX KHUBOTHBIX (IT0J13aHuUE, Oer, X01p0a 1 ipyroe). PoraaxHble
KOHEYHOCTH.

[IuTanue u NuIEBapeHNE y )KUBOTHBIX. 3HAUeHHUE NuTaHus. [IuraHue u nuiieBapeHue y
npocTeimux. BHYTpHUIONIOCTHOE M BHYTPHUKJIETOUYHOE MHILEBAPEHHE, 3aMKHYTash M CKBO3HAas
NUILEBAapUTENIbHAS CUCTeMa Y Oecrno3BOHOUHBIX. [IuIeBapuUTENbHBI TPaKT y MO3BOHOYHBIX,
NuIieBapuTeNbHble  jkene3bl. PepMeHThl. (OCOOEHHOCTH NUIIEBAPUTENBHON CHCTEMBI Y
[IPEJICTaBUTENIEN OTPSAOB MIEKOIUTAIOIINX.

JlpixaHue *KUBOTHBIX. 3HaUeHHE AbIXaHHs. ['a3000MeH depe3 BCIO MOBEPXHOCTh KIIETKH.
JXKabepnoe npixanue. HapyxHble u BHyTpeHHHE %a0pbl. KoxkHoe, TpaxeiiHoe, 1EroyHoe bIXaHue
y oburatenei cymu. OcoOEHHOCTH KOXKHOTO JbIXaHHs. Pob BO3YIIHBIX MEIIKOB Y ITHII.
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TpaHcnopT BelecTB y >KMBOTHBIX. POJb TpaHCIOpTa BEIECTB B OPraHU3ME KUBOTHBIX.
3aMKHYyTas U HE3aMKHYTasi KDOBEHOCHBIE CUCTEMBI Y Oecrno3BOHOYHBIX. Ceplle, KpOBEHOCHbIE
cocynpl. COMHHOM M OPIOLIHON COCYZbI, KAIIMJUISAPBI, «JIOXKHBIE Cep/la» y TO0’KAEBOIO YepBs.
Oco0OeHHOCTH CTPOEHHUS HE3aMKHYTOM KPOBEHOCHOW CHUCTEMBI y MOJUIIOCKOB M HACEKOMBIX.
Kpyru kpoBooOpaimieHuss U OCOOEHHOCTH CTPOSHHs cepliel] Y IO3BOHOYHBIX, YCIOXHEHHE
CHCTEMBI KPOBOOOpAIIIEHUS.

Bolnenenue y ®KUBOTHBIX. 3HaUEHHUE BbIACIECHUS KOHEUHBIX IPOAYKTOB OOMEHA BEILECTB.
CokpaTuTenbHble BaKyOJd y NPOCTEHIINX. 3BE314AThIC KJIETKA M KaHAJbLBI Y IUNIOCKUX YEpBEH,
BBIJICJIUTENIbHBIE TPYOOUKHM M BOPOHKM Y KOJBYATHIX YepBe. ManblUrueBbl COCYIBl Y
HaceKoMbIX. [Touku (TyJOBMIHBIE M Ta30BbIE), MOYETOUYHUKH, MOYEBOH Iy3bIph y MO3BOHOYHBIX
KHUBOTHBIX. OCOOCHHOCTH BBIJICIICHUS Y MITHULI, CBA3aHHBIE C TTOJIETOM.

[ToxpoBsl Tena y KUBOTHBIX. [IOKPOBBI y GECII03BOHOYHBIX. Y CIIOKHEHHE CTPOCHUSI KOKHU
y no3BoHOYHBIX. Koxka kak opraH BbaeneHus. Posb koxu B Temioorade. [Ipon3BoiHbIe KOXKU.
CpencTBa NacCUBHOM M aKTUBHOM 3alUTHI Y )KUBOTHBIX.

Koopaunauust u peryisinusi SKU3HENEATENbHOCTH Y JKUBOTHBIX. Pasznpaxumocts y
OJTHOKJIETOYHBIX JKMBOTHBIX. Takcuchl ((poToTakcuc, TpOPOTAKCUC, XEMOTAKCUC U JIpyrue
takcuchl). HepBuast perymsuus. HepBhas cucrema, e€ 3HaueHue. HepBHas cucrema y
Oecrno3BOHOUHBIX: ceryatass (auddysHas), cTBoioOBas, y3inoBas. HepBHas cucrema y
MI03BOHOYHBIX (TpyOuaras): TOJIOBHOM M CIIMHHON MO3T, HEPBbI. Y CII0)KHEHHE TOJIOBHOTO MO3ra
oT pei0 10 MilekonurTarouux. IlosBireHue OosbIIMX MOMyLIApUi, KOpbl, 0OpO3a M H3BUIIMH.
I'ymopasibHas perymnsauusa. Poiib TOpPMOHOB B JKM3HU KMBOTHBIX. [lonoBsle ropmonsl. [lonoBoi
mumopdusm. Opranbl 4yBCTB, UX 3HaueHue. Penenrtopsl. [IpocTsie u cioxHble ((haceTouHble)
Iy1a3a y HaceKoMbIX. OpraH 3peHus U CilyXa y IO3BOHOYHBIX, UX yciaoxkHeHHe. OpraHbl OOOHSHUA,
BKYyCa U OCsi3aHUs y 6€CII03BOHOYHBIX M TO3BOHOUHBIX KUBOTHBIX. OpraH O0KOBOM JIMHUM Y PBIO.

[ToBenenne KUBOTHBIX. BpoxknéHHoe M NpUOOpEeTEHHOE TMOBEACHHE (MHCTUHKT U
HaydyeHue). HaydeHue: ycioBHblE pediekchl, HMMIPHUHTUHT (3arnedarieHue), HWHCAUT
(moctmxkenue). IloBenenuwe: mnuieBoe, OOOPOHUTENBHOE, TEPPUTOpUATBHOE, OpadHoe,
uccienoBarenbckoe. CTUMYIIbI IOBEIECHUS.

Pa3smHOXeHMe U pa3BUTHE JKHUBOTHBIX. becrnonoe pa3MHOXEHUE: [eleHHEe KIETKU
OJTHOKJIETOYHOI'O OpraHM3Ma Ha JiBe, NOYKOBaHME, (parmeHTtanus. IlonoBoe pazMHOKEHHE.
[IpenmyiiecTBo mosioBoro pasMHoxeHus. [lonoBbie xene3bl. AMUHUKH U ceMeHHUKU. [1ooBbie
kieTku (rametsl). OmnogoTBopenue. 3urota. [lapreHorenes. 3apobinieBoe pazputue. CTpoeHue
giina nTuibl. BHyTpryTpoOHOE pa3BUTHE MIIEKONIUTAIOLIUX. 3apobliieBbie 000s0uky. [1nanenra
(merckoe Mecto). Ilymounslii kaHatuk (mymnoBuHa). [TocTaMOpuOHaNbHOE pa3BUTHE: NMPSMOE,
Henpsimoe. Metamopdo3 (pa3BUTHE C IPEBPALLIEHUEM ): TTOJIHBIN 1 HETIOJIHBIH.

Jlabopamopuvie u npakmuueckue padomal.

O3HaKkoOMJIEHHE ¢ OpraHaMH OTOPHI U ABMXKEHUS Y dKUBOTHBIX.

N3yuenne crnocoOOB MOTJIOMICHUS TUIIH Y 5KUBOTHBIX.

N3ydenue cnocob60B JbIXaHUS Y )KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMAMM OPraHOB TPAHCIIOPTA BELIECTB Y )KMBOTHBIX.

W3ydeHne moKpoBOB Tella y KUBOTHBIX.

N3y4eHne opraHoB 4yBCTB y )KUBOTHBIX.

®opmMupoBaHue YCIOBHBIX PEQIIEKCOB Y aKBAPUYMHBIX PbIO.

Crpoenue siilia ¥ pa3BUTHE 3apO/IbIIIA MITUIBI (KYPHIIBI).

3. CucremaTnyecKue rpynmnbl ;KUBOTHBIX

OcHOBHBIE KAaTE€ropuM CHCTEMAaTHUKHU JKUBOTHBIX. BUJ Kak OCHOBHAas CUCTEMAaTHYECKas
Kareropusi  KMBOTHbIX. Knaccudukamuss  xuBoTHbIX. CHcremMa  KMBOTHOIO — MHpa.
CucremaTruueckre KaTeroOpuH >KUBOTHBIX (LIapCTBO, THII, KJacc, 0TS, CEMEMCTBO, PO, BU), UX
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conoaurHenue. bunapuas Homenkinarypa. OTpaxxeHHue COBPEMEHHbBIX 3HAHUM O TIPOUCXO0KICHUU
U POJICTBE KUBOTHBIX B KIIACCU(PUKAIIUN KUBOTHBIX.

OpnHoKIIeTOUHBIE KMBOTHbIE — mpocteiimue. CTpoeHHe U KU3HEAEITEIbHOCTD
npocreidmmx. Mecrtoobutanue u obpa3 xu3zHu. OOpa3oBaHUE IMCTHI MPU HEOIATONPHUSITHBIX
YCIIOBUSAX Cpelbl. MHOrooOpa3ue mpocredmmx. 3HaueHUE MPOCTEHIINX B MPUPOJE W KU3HU
4yesoBeka (00pa3oBaHUe 0CAIOYHBIX ITOPO/I, BO30YIUTEIN 3a00I€BaHUM, CHMOMOTHYECKHUE BUJIbBI ).
[TyTu 3apakeHus YeI0BeKa U Mepbl TPO(DUIAKTUKH, BBI3BIBAEMBIC OTHOKICTOYHBIMHU KHBOTHBIMU
(MaJIIpUMHBIN TITA3MOIHH ).

Jlabopamopnvie u npakmuueckue padomaul

UccnenoBanue crpoeHus UHPy3opuu-Tydenbku U HaOIo[eHne 3a €€ MepeBUKECHHUEM.
N3yueHne xemoTakcuca.

MHuoroo6pa3ue npocTeimx (Ha rOTOBBIX Mpernaparax).

N3roroBieHne Moieu KIETKU pocTeiiero (aMe€0onl, HHPY30pun-Ty(HETbKH U IPYTOoe.).

MHorokyerounble :kuBOTHble. KuieunomosiocTuple. OOmas XapakTepHUCTHKA.
Mectooburanne. OCOOEHHOCTH CTPOCHHS W JKU3HEICATCIILHOCTH. DKTOJEpMa W DHTOJCPMA.
BuyTpumnonoctHoe u KieToyHoe nepeBapuBaHue nuiu. Perenepamnus. Peduekc. becronoe
pasMHOkeHHe (moukoBaHue). [lomoBoe pasmHOkeHue. [epmadpomutusm. PaznenbHOMONBIE
KHILEYHOMOJIOCTHBIE. MHOroo0pa3ue KHIIIEYHOIOIOCTHBIX. 3HAUYEHHUE KHILIEYHOIOJIOCTHBIX B
NPUPOJIC U )KU3HU YenoBeka. KopayioBeie NOMHIIBI U UX POiIb B pru(ooOpa3oBaHUH.

Jlabopamopnsle u npakmuyeckue paoomeal.

HccnenoBanue CTpOEHUS TPECHOBOAHOW THApPbl U €€ mepelBUKeHUs (IIKOJIbHBIN
aKBApUYM).

HccnenoBanve muTaHus TUAPHI JaQHUSIMHA U UKIONAaMU (IIKOJIBHBIA aKBAPHYM).

H3roroBieHne MOAETU MPECHOBOTHOM THAPHI.

Ilnockue, Kpyriable, KoJb4aTble 4epBH. OOmas xapakrepuctuka. OCOOEHHOCTH
CTPOEHHUSI U >KU3HENEATENIHHOCTH IIJIOCKHX, KPYTJBIX W KOJIbYaThIX dYepBed. MHorooOpasue
yepBed. [lapazuTuyeckue IUIOCKHE M Kpyrible 4epBU. Llukiabel pa3BUTHS NEYEHOUYHOTO
cocasblllMKa, OBIYBETO IIEMHS, YeNOBEYEeCKOW ackapuibpl. YepBH, HX MPUCIOCOOTCHUS K
napasuTU3My, Bpell, HAHOCUMBII YEJIOBEKY, CEIbCKOXO3SHCTBEHHBIM PACTEHUSIM U JKUBOTHBIM.
Mepbsl 10 TpeAyNnpexACHUI0 3apaKeHUs NapasuTUYECKUMH dYepBsiMU. Ponb uepBell Kak
mo4YBoOOpazoBaTeei.

Jlabopamopuvie u npakmuueckue padomal.

HccnenoBanne BHEIIHETO CTPOEHMsI A0XkaAeBoro uepss. HabOmionenue 3a peakuueit
JIO’KIEBOTO YEPBS HA Pa3PaKUTEIIH.

HccnenoBaHrie BHyTPEHHETO CTPOSHUS JOXKAEBOI0 UepBs (Ha TOTOBOM BJIaXKHOM Ipenapare
Y MUKpOIIpenapare).

N3ydyenue mnpucnocoOJeHNl MNapa3uTUYECKUX 4YepBel K MapasuTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOIIpEnaparax).

Yaenucronorue. OOmas xapakrepuctuka. Cpeapl Xu3HU. BHemHee W BHyTpeHHeEe
CTPOEHHUE WICHUCTOHOTUX. MHOrooOpasue uieHucToHorux. IlpeacraBuTeny Kiiaccos.

Pakoo6pa3zubie. OCOOEHHOCTH CTPOEHUS U KUZHEICATSIHHOCTH.

3HadyeHne pakooOPa3HbIX B MPUPOJIE U KU3HH YeTIOBEKa.

[Taykoo6pasabie. OCOOCHHOCTH CTPOCHHUS W KU3HEIEATETLHOCTH B CBSI3HM C KM3HBIO Ha
cyme. Knemu — BpeauTenu KyJIbTYpPHBIX pacTeHH M Mepbl 60phObI ¢ HUMU. [lapasutuueckue
KIS — BO3OYAUTENM W TIEPEHOCUYMKH OMACHBIX OoJie3Her. Mepwl 3amuThl oT Kiemied. Poib
KJIeleil B mouBOOOpa3OBaHUH.

Hacexombie. OcoO€HHOCTH CTPOCHHUS U JKU3HENEATEIbHOCTH. Pa3MHOKEHNE HACEKOMBIX U
Tunbl pa3Butus. OTpsabl Hacekombix: I[Ipsmokpsuisie, PaBHOKpbuUIble, [lomykecTKOKpBLUIbIE,
Yemyekpouibie, Kectkokpsuible, [lepenonuaTokpeuisie, [IBykpsuibie U apyrue. Hacekombie —
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NEPEeHOCYMKH BO30yAMTENeld M Napa3uThl 4YelIOBEKa M JOMAIHUX >KUBOTHBIX. Hacekomsle-
BpPEIUTEIN caja, Oropoja, mojis, jeca. HacekoMble, CHMXKAIOIMIME YUCIEHHOCTb BpPEIUTENICH
pacrennii. lloBeneHue HACEKOMBIX, HMHCTHHKTBI. Mepbpl 110 COKpPAIEHUIO YHCIEHHOCTU
HACEKOMBIX-BpeUTeNeH. 3HaUEHNE HACEKOMBIX B IIPUPOJIE U KU3HU YEJIOBEKA.

Jlabopamopuvie u npakmuueckue padomaoi.

HccnenoBaHue BHEIIHETO CTPOSHHS HACEKOMOTO (Ha IpuMepe MaliCKOro *kKyKa MU IPyrux
KPYIHbBIX HACEKOMBIX-BPEIUTEIIEH ).

O3HakoMJIEHHE ¢ pa3IMYHBIMU TUIIAMH Pa3BUTHsI HACEKOMBIX (Ha MPUMeEpE KOJUIEKLUH).

Mosnockun. OOmast xapaktepuctuka. Mecroobutanue MOJUTIOCKOB. CTpoeHHEe U
IPOLIECCH] XKU3HECATEIbHOCTH, XapaKTepHble JUIsl OPIOXOHOTUX, JIBYCTBOPYATHIX, TOJOBOHOI'MX
MOJUTIOCKOB. YepThl NPUCHOCOOIEHHOCTH MOJUIIOCKOB K cpele oOuraHusi. PasMHOXeHHe
MOJUIIOCKOB. MHOroo6pasue MOJUIIOCKOB. 3HAUCHHE MOJUIIOCKOB B IIPUPOJE U KU3HU YEJIOBEKa.

Jlabopamopuvie u npakmuueckue paoomaoi.

HccnenoBaHne BHEIIHETO CTPOCHMSI PAKOBHMH IPECHOBOIHBIX M MOPCKHX MOJIIKOCKOB
(paxoBHHBI 0€33yOKH, IEPIIOBUIIBI, IPYIOBHUKA, KaTYIIKH U APYTHE).

XopaoBble.  OOmas  XapakTepUCTHKA.  3apOJbIIIEBOE  pPa3BUTHE  XOPJOBBIX.
Cucrematnueckue rpynnsl xopAosbix. [lonrun becuepennsie (annetnuk). Iloatun Yepenusie,
nnu [lo3BoHOUHBIE.

Pu16b1. O0mas xapakrepuctuka. MecrooOuTanue v BHeNIHee cTpoeHne peio. OcobeHHOCTH
BHYTPEHHET0 CTPOEHHUS U ITPOLIECCOB KHU3HEIeATeIbHOCTH. [Ipucnoco6iieHHOCTh PhIO K yCI0BUAM
oOutanus. OTan4Us XPALIEBBIX pbIO OT KOCTHBIX pbl0. PazMHOXKEHUE, pa3BUTHE U MUTpALUs pbIO
B npupojae. MHoroo6pasue pblO, OCHOBHBIE CHCTEMaTH4YeCKHe IpyIIbl pbl0. 3HaueHue poid B
NPUPOJIC U )KU3HU YeIOBeKa. X03IHCTBEHHOE 3HAYCHUE PHIO.

Jlabopamopuvie u npakmuueckue padomal.

WccnenoBanue BHENTHETO CTPOCHHS U OCOOEHHOCTEH MEpeBIKEHUS PBIOBI (Ha MpuMepe
KHUBOHU pbIOBI B GaHKE ¢ BOJOM).

HccnenoBanne BHYTPEHHETO CTPOEHHUS pbIObI (HA MpUMEpPEe TOTOBOIO BIJIAXKHOTO
npemnapara).

3emHoBoaHbIe. O0Imas xapakrepucThka. MectooOuTaHue 3eMHOBOAHBIX. OcoOeHHOCTH
BHEIIHETO U BHYTPEHHETO CTPOEHUS, MPOLECCOB KU3HEAEATEIBHOCTH, CBSI3aHHBIX C BBIXOJIOM
36MHOBOJAHBIX Ha cyury. [IpucnocoOseHHOCTh 36MHOBOAHBIX K KU3HM B BOJI€ U Ha CYIIE.
Pa3MHOXeHMEe 1 pa3BUTHE 3eMHOBOJHBIX. MHOr00Opa3ue 3eMHOBOJIHBIX U UX OXpaHa. 3HaYCHHE
36MHOBOJHBIX B IPUPOJE U )KU3HU UEIOBEKA.

IIpecmbikarommecsi. OOmas xapakTepucThka. MecTooOUTaHHE MPECMBIKAIOIIUXCS.
OcoOeHHOCTH BHEUIHET0 M BHYTPEHHEro CTpOEHHs HpecMblkaroumxcsa. IIponeccs
KHU3HEIeATeIbHOCTH. [Iprucnoco6IeHHOCTh TPECMBIKAIOLIMXCS K JKU3HU Ha cyle. PazMHoxeHHe
U pa3BUTHE NpecMbIKaromuxcs. Perenepanns. MHOrooOpasue npecMbIKaOIUXCS U UX OXpaHa.
3HaueHUE NMPECMBIKAIOIINXCS B IPUPOJIE U )KU3HH YEIIOBEKA.

IITunel. O6mas xapakrepuctiuka. OCOOEHHOCTH BHEIIHETO cTpoeHus nTuil. OcoO0eHHOCTH
BHYTPEHHEI0 CTPOCHMS M TPOLIECCOB >KU3HEAEATeNbHOCTH NTul. IlpucmocoGmenus nTuil K
nonéry. [loBenenne. Pasmuokenue u pazputue ntuil. 3a6ota o motoMcTBe. Ce30HHBIE SIBJICHUS B
KHU3HU NTUL. MUTpanuu NTHLL, UX u3ydeHre. MHorooOpasue NTUll. IKOJIOTHYeCKHe TPYIIbI THIL
(o BBIOOPY yuuTENs HA IPUMEPE TPEX IKOJIOTUYECKUX TPYIII ¢ YYETOM PAcIpOCTPAHEHUSI ITHII
B peruone). IIpucnocoOaeHHOCTh NTHIl K Pa3iMyHBIM YCJIOBUSAM CpeAbl. 3Hau€HHe MNTHUI] B
MPUPOJIE U )KU3HU YeJIOBEKa.

Jlabopamopuvie u npakmuueckue padomaoi.

HccnenoBaHyie BHEITHETO CTPOEHHUS U MIEPHEBOT0 MOKPOBA MTHULL (HAa IPUMeEpE uyuena MTULL
¥ Habopa MepbeB: KOHTYPHBIX, yXOBBIX U IyXa).

HccnenoBanue ocoOEHHOCTEN CKeleTa IITULIBL.
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Muekonuraromue. OOmas xapaktepuctuka. Cpelnpl KHU3HM — MIIEKOIHUTAIOLIUX.
Oco0OeHHOCTH BHEUIHETO CTPOEHUS, CKEJIETAa U MYCKYJIaTyphl, BHyTpEeHHET0 cTpoeHus. [Iponeccsl
KU3BHEJCATCIIBHOCTH. Y CIIO)KHEHHE HEpPBHOM cucTembl. lloBeneHme  MIIEKONHTAIOIIMX.
Pasmuoxkenue u pazputue. 3a60Ta 0 HOTOMCTBE.

[lepBo3Bepu. OpHonpoxonausie (siuexnanymue) u  Cymuarble (HU3LIME 3BEpH).
[Tnanenrapusle miekonuraromue. MHoroo06pasue MIIEKONUTAOMMX (M0 BBIOOPY yuduTelNs
U3y4aroTcsi 6 OTpsSA0B MIIEKOIMTAIOUIMX Ha IpPUMEpPE ABYX BHMJIOB M3 KaXKIOrO OTPSAa).
Hacekomosimubie u Pykokpbeuible. ['pei3yHbl, 3aiinieoOpa3Hbie. XwumHble. JlactoHorwe wu
Kurtoobpasusie. [lapaokonsiTHbie 1 HemapHokonsiTHbIE. [Ipumatel. CemelicTBa oTpsiia XHUIHBIE:
co0auby, KOUIaYbH, KYHbH, ME/IBEXKbH.

3HaueHUEe MIICKOIUTAIOUIMX B MPUPOAE U IKU3HU 4YelloBeKa. MilekonuTaroume —
NEPEeHOCUMKH BO30yauTeneld omacHelx 3a0oseBaHMd. Mepbsl 0O0pbOBI €  IPbI3yHAMHU.
MHoroo0pa3ue MIEKOMUTAIOIIUX POAHOIO Kpasi.

Jlabopamopuvie u npakmuueckue padomal.

HccnenoBanne ocoOEHHOCTEN CKeleTa MIEKOIIUTAOLIUX.

HccnenoBanue ocoOeHHOCTEH 3yOHOH CHCTEMbI MIICKONUTAIOIINX.

4. Pa3BuTHe )KNBOTHOr0 MUpa Ha 3emJie

OBOJIIOLMOHHOE Pa3BUTHUE )KUBOTHOTO MUpa Ha 3emJIe. Y CIIO)KHEHHE JKUBOTHBIX B IIPOLIECCE
sBOJIIOLIMU. JlOKa3aTeNbCTBA 3BOJIOLMOHHOTO Pa3BUTHS KUBOTHOro mupa. IlaneonTtosnorus.
Hckonaemble OCTaTKM XKMBOTHBIX, MX H3y4YE€HHE. METOIbl M3ydeHHUS HMCKOIAEMBIX OCTaTKOB.
PecraBpanus npeBHUX KUBOTHBIX. «JKHBBIE HCKOIIAEMBIE) KUBOTHOI'O MUDA.

JKn3Hb )kMBOTHBIX B BoJe. OTHOKIETOYHBIE )KUBOTHBIE. [IponCcX0K1eHNE MHOTOKIIETOYHBIX
KUBOTHBIX. OCHOBHBIC 3Tambl JBOJIONHHA OECIO3BOHOUHBIX. (OCHOBHBIE JTaIlbl ABOJIOIHIH
II0O3BOHOYHBIX )KHBOTHBIX. BeIMepIlIEe )KMBOTHBIE.

Jlabopamopuvie u npakmuueckue padomaoi.

HccnenoBanne HCKOMAEMBIX OCTaTKOB BBIMEPIINX )KUBOTHBIX.

5. 7KvBOTHBIE B IPUPOAHBIX CO001IECTBAX

JKuBoTHble u cpenia oOuTanus. BiusHue cBera, TemmnepaTypbl U BIaKHOCTH HA KUBOTHBIX.
[Tprcrioco0aeHHOCTh )KUBOTHBIX K YCIIOBHUSIM Cpeibl OOUTaHUS.

[TormynAnum >KUBOTHBIX, UX XapakTepUCTUKH. OAMHOUHBIA M TpYyNIoBOH 00pa3 >KU3HU.
B3aumocBs3n KHMBOTHBIX MeXay co000H W ¢ ApyruMu opraHusMmamu. [luieBele cBsi3u B
npUpoaHOM coobiecTse. [TuieBsie ypoBHH, 3K0I0rHYecKas mupaMuaa. JKocucTeMa.

KuBOTHBIE MUpP NPUPOAHBIX 30H 3eMiau. OCHOBHBIE 3aKOHOMEPHOCTH paclpeieseHus
JKUBOTHBIX Ha Iu1aHere. MayHa.

6. 7KuBOTHBIE U YesIOBEK

BoznelicTBue 4enoBeka Ha JKUBOTHBIX B IPUPOJE: NPsIMOE U KOCcBeHHOE. IIpomeicioBbIe
’KUBOTHBIE (pbIO0IOBCTBO, 0X0Ta). BeeHne npompIciia >KMBOTHBIX HA OCHOBE Hay4HOTO MOAX0/1a.
3arpsi3HEHUE OKPY KAIOIIEH CPEB.

OpomaniHuBaHue KUBOTHBIX. CeNeKkins, IOpO/ibl, UCKYCCTBEHHBIN O0TOOp, TUKHUE TPEIKU
JOMAIIHUX JKUBOTHBIX. 3HAYCHHE JOMAIIHUX >XUBOTHBIX B JKM3HU ueinoBeka. JKuUBOTHBIE
CEJIbCKOXO03SMCTBEHHBIX Yroauil. MeTo1bl 00pbOBbI € )KMBOTHBIMHU-BPEIUTENSIMHU.

['opon xak oco0asi UCKyCCTBEHHasl cpelia, CO3/laHHasi 4eJoBeKOM. CHHAHTPOIIHbBIE BUJIbI
KUBOTHBIX. YCIIOBUS UX oOuTaHusA. becro3BoHOUHBIE W MO3BOHOYHBIE >KMBOTHBIE TOpOJA.
ApnanTanysi )KMBOTHBIX K HOBBIM YCJIOBHSAM. PeKpeallnoHHBIN Mpecc Ha KUBOTHBIX AUKUX BUIOB
B yCIOBUAX Tropoja. besHam3opHble nomamiHue XuBOTHbIE. [IuTOoMHuKH. BoccranoBnenue
YHUCICHHOCTU PEAKHX BHIOB KMBOTHBIX: 0000 oxpaHsiemble npupoHsie Tepputopun (OOIIT).
KpacHas knura Poccun. Mepel coxpaHeHHs! )KMBOTHOT'O MHPA.

9 KVIACC
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1. YesoBeKk — 0HOCOLHAIBLHBIA BU

Hayku o uenoBeke (anatomusi, (pu3HONOTHS, TMCHUXOJIOTHS, AHTPOIIOJIOTHS, THTHEHA,
CaHMTaApHUs, SKOJIOTUs 4eroBeka). MeTosbl n3ydyeHus: opraHu3ma 4ejaoBeKa. 3HaueHUe 3HaHUuH o
YeJI0OBEKE JUISI CaMOIO3HAHMA M COXpaHEHUs 310poBbs. (OCOOEHHOCTH YEJIOBEKa Kak
OMOCOIMAIBHOTO CYLIECTBA.

MecTto dYenmoBeka B CHUCTEME OpraHM4eckoro Mupa. UYemoBeKk Kak YacTb IIPHUPOJBI.
CucremaTnueckoe  IIOJIOKEHHE  COBPEMEHHOro  4enoBeka.  (CXOICTBO — 4YelIOBEKa €
miekonurapomumMy.  Omnuue dYenoBeka OT  npuMaroB. JlokasaTenbCTBa  KMBOTHOIO
IIPOUCXOXKIECHUS YeioBeKa. YesoBek pa3yMHBIM. AHTPONOIreHe3, €ro ATanbl. buonornueckue u
coluasbHble (PaKTOPBI CTAHOBJICHUS YesloBeKa. YeaoBeuecKHue pachl.

2. CTpyKTypa opraHu3Ma 4ejioBeKa

CrpoeHre U XMUMUYECKHUH cocTaB KieTKH. OOMEH BEIeCTB M IPEBpAIllEHUE SHEPruM B
kieTke. MHoroo0Opasue KiIeTok, ux aeneHue. HykiemHoBble KHCIOTHL ['€Hbl. XPOMOCOMBI.
XpoMocoMHBbIM Habop. Murto3, meiio3. ComMmaTueckue U mojoBble KiIeTKU. CTBOJOBbIE KIETKH.
Tunsl TKaHell opraHu3Ma 4elloBeKa: SMUTEINANIbHBIE, COCUHUTENbHbIE, MBIIIEUHbIE, HEPBHAS.
CpoiictBa TKaHed, ux (QyHKiuH. Opranbl ¥ cUCTeMbl opraHoB. OpraHus3M Kak €IMHOE IeJIoe.
B3anMOCBsI3b OPraHoOB U CUCTEM KAaK OCHOBA T'OMEOCTA3a.

Jlabopamopuvie u npakmuueckue padomal.

N3ydyeHre MUKpOCKOIIMYECKOTO CTPOCHUSI TKaHEW (Ha TOTOBBIX MUKpOIIpenaparax).

Pacrnio3HaBaHNe OpraHoOB M CUCTEM OPTraHOB yesioBeKa (o Tabiuuam).

3. HeiiporymopaabHas peryJsiiusi

HepBhast cucrema yenoBeka, €€ opraHusanus U 3HadeHHe. HelpoHbl, HEpPBBI, HEPBHbBIE
y37bl. Pedekc. Peduiekropras nyra.

Peneniropsl. J[ByxHelpoHHbIE U TpEXHEHPOHHbIE pedaekTopHble 1yri. CIIMHHON MO3T, €ro
ctpoenne u QyHkiuu. Pedrexcel cnuaHOTO Mo3ra. ['0l0BHOM MO3T, €ro cTpoeHue M (QyHKIUH.
bonbme nomymapus. Peduiekcel ronoBHoro mosra. bezycnoBHble (BpoXAEHHBIE) U YCIOBHBIE
(mpuoOpeténnble) peduexcol. ComaTnueckas HepBHas cuctema. BereraruBHasi (aBTOHOMHas)
HepBHas cucteMa. HepBHas cuctema kak euHoe 1enoe. Hapyiienus B pabote HEpBHOM CHCTEMBI.

I'ymopanbHast perynsuuss (yHKkuuid. OHJIOKpUHHas cucrteMa. JKene3bl BHYTpEHHEU
cekperuu. JKenespl cMelaHHON cekpeluu. ['OpMOHBI, UX POJb B PErysslud (PU3HOIOTHYECKHX
¢yHKIMl opraHuzMa, pocta U pa3BuTus. Hapymenue B paboTe SHAOKPUHHBIX JKEIE3.
OcobeHHocTr pedaeKTOPHOM U TyMOpallbHON peryisuuu GyHKIUN opraHu3ma.

Jlabopamopuvie u npakmuueckue padomaoi.

M3yueHne roJoBHOro0 Mo3ra 4yesjaoBeka (1Mo MyJisbKam).

N3yueHne n3mMeHeHus pa3zMepa 3padka B 3aBUCUMOCTH OT OCBEIEHHOCTH.

4. Onopa u 1BM:KeHHe

3Ha4YeHHE OMOPHO-IBHUraTeIbHOro anmnapara. CKeleT 4eloBeKa, CTPOEHHE €ro OTIEIOB U
¢yukuuu. Koctn, ux xumuueckuii cocras, crpoeHue. Tumbl kocteld. Poct kocteil B uMHY U
tommuny. Coenuaenne kocrend. Ckener ronoBel. Ckener TynoBuia. CKeneT KOHEYHOCTEH U UX
nosicoB. OCOOEHHOCTH CKelleTa YeJOBEKa, CBS3aHHbIE C MPIMOXOXKICHHEM M TpPYyJ0BOU
JEATEIBHOCTBIO.

Mpimeynast cuctema. CrpoeHHe M (QYHKUMH CKEJIETHBIX MbImI. PaGorta Mbrm:
cTaTMuYecKkas M JUHAMHUYecKas, MBIl crudarenu M pasrubaTesnd. YTOMIIEHHE MBIIIIL.
['mnogunamus. Posb qBUraTeabHON aKTUBHOCTH B COXPAHEHHUH 340POBbSL.

Hapyuennst onopHO-IBUTraTeabHOM cUCTEMBI. Bo3pacTHbIE N3MEHEHMS B CTPOCHUH KOCTEH.
Hapymenue ocanku. [IpenynpexxieHue HCKpUBIEHUS IO3BOHOYHMKA U PA3BUTHUS IIIOCKOCTOIIHS.
[Tpodunaktuka TpaBmarusma. [lepBas momoIpb Mpu TpaBMax ONOPHO-/IBUTATENLHOTO arnmapara.

Jlabopamopuvie u npakmuueckue padoomal.

HccnenoBanye cBOMCTB KOCTH.
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N3yuenue cTpoeHus KocTel (Ha MyJsbKax).

W3y4eHue cTpoeHUs O3BOHKOB (Ha MYJISDKAX).

Onpenenenre ruOKOCTU MO3BOHOYHMKA.

W3mepeHne Macchl U pocTa CBOEr0 OpraHu3Ma.

N3y4eHue BIUSHUSA CTATUYECKON U JUHAMMUYECKON HArpy3Ku Ha yTOMJIEHHE MBIIIILL.

BrisiBieHME HapyIIEHUS OCAaHKH.

Onpenenenye NpU3HAKOB IUIOCKOCTOIHS.

Oxkasanue nepBoi MOMOIIY MPY NOBPEXKACHUN CKEJIETAa U MBIIILI.

5. BHyTpeHHsisi cpeia Opranu3ma

Buytpennss cpena u e€ pyHkunu. @opMeHHbIE 31EMEHThI KPOBU: S3PUTPOLIUTHIL, TEUKOLUTHI
U TpoMOOUUTHL. MasnokpoBue, ero npuunuHbl. KpacHblii KOCTHBIM MO3T, €ro poJib B OpraHHu3Me.
[Tnazma kpoBu. IlocTosTHCTBO BHYTpeHHeW cpenbl (romeocta3). CBEpThIBaHUE KPOBHU. [ pymmbl
kpoBu. Pesyc-daxrop. [lepennBanue kpoBu. JloHOpCTBO.

Nmmynuter u ero Buabl. DakTopbl, BIMAIOLME HAa HUMMYHHUTET (IpUOOpETEHHBIC
UMMYHOJICUIMTHI): paAMAlMOHHOE OOJlydeHHe, XWMHYECKOE€ OTpaBlICHHE, TOJIOJIaHHE,
BOCIaJIeHUe, BUpYCHbIe 3a0oneBanus, BUY-undekuns. BunoukoBas sxenesa, nuMmparuueckue
y3i1b6l. Bakiunel u nedeOHble chiBOpoTKH. 3Hayenue pador JI. Ilactepa u .M. MeunukoBa 1o
W3Y4YEHHUIO UIMMYHUTETA.

Jlabopamopuvie u npakmuueckue padomaoi.

N3yueHne MUKpPOCKOIMYECKOTO CTPOEHMS KpPOBM YelOBeKa M JIATYIIKM (CpaBHEHHE) Ha
FOTOBBIX MUKpOIIpenapaTax.

6. KpoBooOpameHue

Opraunsl kpoBooOparnieHusi. Ctpoenue u padota cepana. ABroMatusm cepama. Cepaeunblit
LUKJ, €ro JJIMTENbHOCTh. bonblioi u Manblil Kpyru KpoBooOparieHus. /[BukeHue KpoBU IO
cocyaam. Ilynsc. JIumdarnueckas cucrema, TMMPOOTTOK. Perymsmus aesTenbHOCTH cepAla U
cocynoB. I'urmena cepaeuHo-cocyauctoil cuctemsl. IIpodunakTuka cepaeyHO-COCYIUCTHIX
3a0oneBanuid. [lepBas momoles Npyu KPOBOTEUEHUSIX.

Jlabopamopuvie u npakmuueckue padomal.

H3mepeHne KpoBSHOTO J1aBICHHUS.

Omnpenenenue myjbca U 4UCla CEPACUYHBIX COKPALIECHUH B MTOKOE U MOCJE JO3UPOBAHHBIX
(bu3NYECKUX HArpy30K y YeIOBeKa.

ITepBast moMoILb IPY KPOBOTEUEHUSX.

7. JIbixaHue

Jpixanue u ero 3HayeHue. Opransl gsixanus. JIérkue. B3auMocBs3b cTpoeHUs U PyHKLIUH
opraHoB JibixaHus. ['a3000MeH B N€rkux U TKaHsAX. KusHeHHass EMKOCTb JIETKUX. MeXaHU3Mbl
JpIxaHus. /[pIxaTenbHble NBUKEHUS. Perynsanns qpIxaHusl.

Wndexkunonnsie Oosie3HH, Mepefaroluecs depe3 BO3AyX, MPeAyNpekIeHUEe BO3TYIIHO-
KanenbHbIX HHpekuuil. Bpen TabakokypeHus, ynorpetieHuss HApKOTHUYECKUX U TICUXOTPOITHBIX
BemecTB. Peannmanus. OxpaHa BO3ayIIHON cpepl. OkazaHue NepBOM MOMONIY IIPU NOPAKEHNUN
OpraHoOB JbIXaHUS.

Jlabopamopmusie u npaxmuueckue padoomot.

N3mepenue o6xBaTa rpyIHOM KJIETKH B COCTOSIHUU BJ10Xa M BBII0OXA.

Omnpenenenue 4acToThl AbIxaHus. BinsHue pa3nuyHbIX (aKTOpOB HA YACTOTY JbIXaHUS.

8. IluraHue U NMUIEBapeHHe

[TuTaTenbHble BellecTBa U NMUIIEBble TPOAYKTHI. [IuTanue u ero 3Hauenue. [Iumenapenue.
Opranbl numieBapeHus, UX cTpoeHue M (yHkuuu. DepMeHTh, MX poJib B MHIIEBAPEHHH.
[TumeBapenue B poToBoii mosioctu. 3yOsl ¥ yXoa 3a HUMHU. [TunieBapenue B xeinyake, B TOHKOM U
B TOJICTOM KHIIEYHUKE. DBcacblBaHme nUTAaTeNpHBIX BeEUIECTB. BcacblBaHME  BOJBI.
[TnmeBapuTeNbHBIE JKEIE3bL: IEYEHD U MTOKEIYJ0YHAs JKEJIe3a, UX POJIb B IUIIEBAPCHUN.
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MukpoObruoM 4eaoBeKa — COBOKYNHOCTb MHMKPOOPTraHM3MOB, HACENSIOIIUX OPraHu3M
yenoBeka. Perymsnus numeBapeHus. MeToasl u3yueHusi opraHoB nuieBapenusi. Padorsr M.I1.
ITaBnoBa.

I'uruena nutanus. [lpenynpexaeHne MMCTHBIX M KENTyI04YHO-KUIIEYHBIX 3a00JIeBaHui,
NUIIEBBIX OTPaBJICHUN. BinsiHMe KypeHUsI U aIKOTroJisl Ha MUILEBApEHUE.

Jlabopamopuwvie u npakmuueckue padoomot.

HccnenoBanue AeiicTBUS (EPMEHTOB CIFOHBI HA KPaxMadl.

HaOnronenue neiicTBys xKeayJOYHOTO COKa Ha OEJIKH.

9. OOMeH BeleCTB U NpeBpallleHNe SJHEPrun

OOMeH BellecTB M IpEBpAIEHUE PHEPTUU B OpraHusMme uenoBeka. Ilmactuueckuit u
sHepreTudeckuii oOMeH. OOMEH BOJAbI M MHHEPAJIbHBIX coyieil. OOMeH OeNnKoB, yrieBOJOB U
KHUPOB B OpraHu3mMe. Peryisaius oOMeHa BeIECTB U IPEBPALCHUs SHEPTUU.

Butramunbl u ux ponb g opranusma. lloctymnenue ButamuHoB ¢ nuieil. Cuntes
BUTAaMUHOB B OpraHu3Me. ABUTaMUHO3bI U THIIOBUTAMUHO3bI. COXpaHEHNE BUTAMUHOB B IHILE.

Hopmbl u pexxum nurtanus. PanuonanbHOe nuTaHue — (QakTop yKperaeHUs 370pOBbs.
Hapymienne oOMeHa BeliecTs.

Jlabopamopnvie u npakmuueckue padomal.
HccnenoBanue cocraBa NpoOAyKTOB TUTAHUS.
CocraBiieHr€e MEHIO B 3aBUCUMOCTH OT KaJIOPUMHOCTH MHILH.
CniocoObl coxpaHeHHs] BATAMUHOB B MTUIIIEBBIX MPOTyKTaX.
10. Ko:xa
Crtpoenue u ¢pynkuuu koxu. Koxa u e€ npoussoausie. Koxa u repmoperynsus. Biusaue
Ha KOXY (PaKTOPOB OKPY>KAIOIICH CPeIbI.
3akanuBanue u ero poib. CrnocoObl 3akajauBaHUS oOpraHu3Ma. [WrueHa KOXH,
TUTHEHUYECKHUE TpeOOBaHUS K oJiexkae M oOyBU. 3a00J€BaHUS KOKH U UX TPEIYIPEKICHUS.
[Ipodunaktuka W TepBas MOMOIIb MPH TEMJIOBOM M COJHEYHOM yjAapax, OXorax u
0OMOPOKEHHSIX.
Jlabopamopuvie u npakmuueckue padomal.
UccnenoBanue ¢ mOMOUIBIO JIYTIbI TBUIBHOM U JTaAOHHOW CTOPOHBI KHCTH.
Ornpenenenne )KUPHOCTH PA3JIMYHBIX YYACTKOB KOXKH JIUIIA.
Onucanue Mep 1Mo yXo/1y 3a KOXKel JIMIIa U BOJIOCAMH B 3aBUCUMOCTH OT THIIA KOXKHU.
Onucanue OCHOBHBIX THTHEHUYECKUX TPeOOBaHUH K o1e%k /1€ U 00yBHU.
11. Beigenenue
3Hauenue BbiaeneHus. Opranbl BbaeneHus. Opranbl MOUYEBBIACIUTEIBHON CUCTEMBI, UX
cTpoeHue U (yHkuuu. Muxpockonuueckoe ctpoenue nouku. Hedpon. Ob6pazoBanue mouw.
Perynsmus MmoueoOpa3oBaHus U MOYEHCITyCKaHUs. 3a00J€BaHUSI OPTraHOB MOYEBBIACTUTEIHHON
CUCTEMBI, UX IPEIyNpexICHUE.
Jlabopamopuvie u npakmuueckue padomal.
OrnpesiesieHre MECTOIOIOKEHHUS MTOYeK (Ha MYJISDKE).
Onwucanue Mep Mpo(UIaAKTUKK OOJIe3HEN MOYeK.
12. Pa3MHOKeHUEe U pa3BUTHE
Opranbl penpoaykiuu, crpoeHue U ¢ynkiuu. IlonoBeie sxenes3sl. [losoBble KIIETKH.
OmnonotBopenue. BuytpuytpobHoe pazputre. Biusare Ha s3MOproHaIBHOE pa3BUTHE (DAKTOPOB
okpyxatomiei cpeapl. Ponel. Jlaktanms. Poct u pasButne pe6Génka. IlonoBoe cospeBanue.
HacnenoBanue mnpusHakoB Yy denoBeka. HacnencTBeHHble 00J€3HH, UX TNPUYUHBI U
npenynpexaenue. Habop xpoMocom, MooBbIE XpPOMOCOMBI, TeHbl. PoJib reHeTHYecKux 3HaHUN
JUIsl IIaHUpoBaHus ceMbU. MHbekuu, nepenaroniiecs mojaoBbIM MyTEM, UX TPOPUITAKTHKA.
Jlabopamopuvie u npakmuueckue padoomal.
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Onucanne OCHOBHBIX Mep MO MPOQPHIAKTUKE MHPEKIMOHHBIX BUPYCHBIX 3a00JI€BaHUI:
CIIN/] v renatur.

13. Opranbl 4yBCTB M CEHCOPHbIE CHCTEMbI

Opranel 4yBCTB M UX 3HadeHHE. AHanu3aTopbl. CeHCOpHble cUCTeMBbI. ['71a3 U 3peHue.
OnTnueckast cucrema riaza. CeryaTka. 3pUTENBHBIE PELENTOPBI. 3PUTEIBHOE BOCHPUSTHE.
Hapyuienus 3peHus 1 ux npu4uHbl. [ Mruena 3pexus.

VYxo u cinyx. CtpoeHne W (yHKIMH OpraHa ciiyxa. MexaHu3m paboTBl CIyXOBOTO
aHanu3zaropa. CiryxoBoe Bocnpusitue. Hapyuienus cinyxa u ux npudussl. ['uruena ciyxa.

Opranbl  paBHOBECHS, MBIIIEYHOTO YYyBCTBA, OCS3aHUS, OOOHSHHUS U  BKyca.
B3anMozeicTBre CEHCOPHBIX CUCTEM OpPraHU3Ma.

Jlabopamopnvie u npakmuueckue padomaul

OrnpenesieHne OCTPOTHI 3pEHUS Y YEIOBEKa.

N3ydeHue cTpoeHus opraHa 3peHus (Ha MyJIshkKe U BIQXKHOM Ipernapare).

W3ydeHnue cTpoeHus oprana ciyxa (Ha MyJispke).

14. TloBeeHMe U MCUXUKA

[lcuxuka u moBeneHue uyenoBeka. [lorpeOHOCTHM W MOTUBBI mMoBeaeHusa. ConuanbHas
00yCIIOBIEHHOCTh IOBEJCHUs 4esloBeka. PeduiekTopHast Teopusi moBeaeHus. Boiciias HepBHas
JesTeNIbHOCTh denoBeka, padorel .M. CeuenoBa, W.II. IlaBnoBa. Mexanusm oOpazoBaHus
ycinoBHBIX pedaekco. Topmoxkenue. lunamuyeckuii crepeotul. Pojib TOPMOHOB B MOBEICHHH.
HacnenctBeHHble WM HEHAClECTBEHHBbIE  NPOrpaMMbl  TOBEACHHS Yy  YEJOBEKa.
[IpucnocoOuTENBHBIN XapaKkTep MOBEACHUSI.

IlepBas u BTOpasi curHaibHble cucteMbl. [lo3HaBarenbHas nesATEILHOCTh MO3Ta. Peub u
MpinuicHne. llamMsaTh u BHMMaHue. OMmonud. VHIMBHIyalbHBIE OCOOCHHOCTH JIMYHOCTH:
CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKkTep, OJapEHHOCTh. THUIBI BhICIICH HEPBHOU NEATEIBHOCTH U
temriepamenTa. OCOOEHHOCTH MCUXUKH YelioBeKa. | nruena (pu3m4eckoro 1 yMCTBEHHOTO TPY/ia.
Pexxum Tpyna u otabixa. CoH U ero 3HayeHue. [ uruena cHa.

Jlabopamopnvie u npakmuueckue padomul.

N3yueHne KpaTKOBPEMEHHOW MaMSTH.

Ornpenenenne 00bEMa MEXaHHYECKOW U IOTUUECKON TTaMSTH.

Onenka chOpMHUPOBAHHOCTH HABBIKOB JIOTHUECKOTO MBIIUICHUS.

15. YesnnoBek U oKkpy:xaiomas cpeaa

YenoBek U OKpyKaromas cpeia. DKoJIoTHudeckue (pakTopsl M UX JEHCTBHE HAa OpPraHU3M
yeJioBeKa. 3aBUCUMOCTD 3710POBbsI UEJIOBEKA OT COCTOSIHUS OKpYy XKarolien cpeabl. MUKpoxinmar
KUIbIX ToMenieHnit. CoOrofeHre MpaBUil MOBEACHUS B OKPY’KalolIell cpele, B OMacHBIX U
YpE3BBIYANHBIX CUTYAIUX.

310pOBbE 4YENOBEKAa KaK ColMalbHas LEHHOCTb. MakTopbl, HapylIalIIHe 3/10POBbE:
TUIOUHAMUS, KypeHHe, YIOTpeOeHHE aIKoroisd, HApKOTUKOB, HecOalaHCUPOBAaHHOE TUTAHUE,
cTpecc. YKpEeIUIEHHE 3/10pOBbSi: AyTOTPEHUHT, 3aKajJuBaHUE, JBUTATElIbHAs AKTUBHOCTb,
cObanmaHcupoBaHHOe nuTaHue. KynbTypa OTHOLIEHHS K COOCTBEHHOMY 3/10pOBBIO M 370POBBIO
OKpy>karomux. BcemupHast opranuszanus 31paBoOXpaHEHHUs.

YenoBek kak uacTh Ouocdepbl 3emiid. AHTPONOIEHHbIE BO3JIEHCTBUS Ha MPUPOLY.
Ypbanuzanus. HuBunuzanus. TexHOTeHHbIE U3MEHEHHs B OKpykaromiel cpene. CoBpeMeHHbIE
r7100abHbIE SKOJIOTHYECKHE TPOOIeMbl. 3HaUEHHUE OXPaHbl OKPY>KAOIIEN CpeIbl Ul COXpaHEHUs
4eJI0BEYECTBA.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOI'PAMMBI T10 BUOJIOI'MM HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHNA (BA3OBbBIM YPOBEHD)
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OcBoenue yueOHOro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOJI’KHO 00ECTICYUTh JOCTHUKCHHUE CIEAYIOMUX 00yUJalONUMUCS THYHOCTHBIX, METAIPEIMETHBIX
U TIPEIMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThbl OCBOCHUS NPOTPAMMBI MO OWOJIOTUM OCHOBHOTO OOIIEro
0o0pa30BaHus JIOJKHBI OTPaXkaTb TI'OTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM U pacIIMpPEHHUE OIbITA JEATEIBHOCTH Ha €€ OCHOBE U B
IIPOLIECCE pealIn3allM OCHOBHBIX HAIPaBJIECHUN BOCIUTATENBHON NEATEIbHOCTH, B TOM UYHUCIIE B
YacTu:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

FOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOH JI€ATENbHOCTH MpPU  BBINOJIHEHUU
MCCIJIEOBAHUN U IIPOEKTOB, CTPEMJIEHHE K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIY;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

OTHOILIEHHE K OMOJIOTMM KaK K Ba)KHOM COCTaBISIOUIEH KyJIbTYpbl, FTOPAOCTb 3a BKJIA[
POCCHICKMX M COBETCKHX YUYEHBIX B pa3BUTHE MUPOBOW OMOIOTMYECKON HAYKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

FOTOBHOCTb OLIEHMBATh IIOBEJIEHUE U MOCTYNKHU C MO3UIMH HPABCTBEHHBIX HOPM U HOPM
9KOJIOTMYECKOH KYJIBTYPBI;

MNOHMMAHHE 3HAYMMOCTU HPAaBCTBEHHOTI'O aclleKTa JeATEJIbHOCTH YEeIOBEKAa B MEIUIMHE U
OHOJIOTHH,

4) 3cTeTHYeCKOro BOCIIMTAHUA:

HOHUMaHHE PoJId OUOJIOTUH B (POPMUPOBAHHM ICTETUUECKOHN KyJIbTYphl IMYHOCTH;

5) ¢wusuyeckoro BocnuTaHusi, (OPMHMPOBAHMS  KYJBTYPbl 3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONONyYHs:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO U YCTaHOBKA Ha 3JJ0POBBIA 00pa3 >KU3HU
(310poBO€ MHUTaHUE, COONIOIEHUE TUTHEHHUUECKUX MPABUI U HOPM, COAIaHCUPOBAHHBIM PEKUM
3aHATHH U OTJBIXA, peryisipHas (pu3nueckas akTUBHOCTD);

OCO3HAHME MOCIEICTBUI M HENpUsATHE BPEIHBIX NPUBBIUEK (YHOTpeOleHue ajKoroJs,
HapKOTHKOB, KypeHHE) U UHBIX (hopM Bpeaa Juist pU3NIECKOro U ICUXUYECKOTO 3/10POBbSI;

coOuto/IeHre TpaBUil OE30MaCHOCTH, B TOM 4YHCJE HaBBIKM O€30MIaCHOTrO IOBEICHUS B
MPUPOJHON CpeliE;

c(OPMHPOBAHHOCTh HaBBIKa pe(IEKCHM, YIpaBlieHUE COOCTBEHHBIM 3MOLIMOHAIBHBIM
COCTOSTHUEM;

6) TPY10BOr0 BOCIIUTAHUSA:

aKTHBHOE y4yacTHe B PEUICHHM MPaKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aliy, HACEJICHHOTO MyHKTa, Kpasi) OMOJOrMUECKO M SKOJIOTMYEeCKON HalpaBICHHOCTH,
MHTEpEC K MPaKTUUYECKOMY U3YUYEHHIO podeccHil, CBSI3aHHBIX C OMOIOTHEN;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHUSA:

OpUEHTAllMsl Ha IpHUMEHEHHE OMOJIOrMYecKHUX 3HAHWM MpH pelleHuu 3ahad B 0o0sacTu
OKpYXKarolleH cpenbl;

OCO3HAHHE HKOJIOTUYECKUX MPOOJIEM U MyTeH UX pelIeHNUS;

TOTOBHOCTb K YYaCTHIO B IPAKTUYECKON AESITEIBHOCTU IKOJIOTUUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIlUs] Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MPEJCTaBICHUA OO0 OCHOBHBIX
OMOJOTNYECKNX 3aKOHOMEPHOCTSX, B3aUMOCBS3SIX Y€JIOBEKa C IPUPOJAHOMN U COLMAIBHOMN Cpeioi;

MOHUMAaHHE POJIK OMOJIOTUYECKOM HayKH B (GOPMUPOBAHMH HAYYHOT'O MHUPOBO33PEHHUS;



Ipunoxenne xk OOII OOO MBOYV Ilonosunckas COILI

pa3BUTHE HAY4YHOUW JI0003HATEIHLHOCTH, MHTEpeca K OMOJOTMYECKOW HayKe, HaBBIKOB
HCCICA0BATEILCKOM JCITSIALHOCTH,

9) amantauuu 00y4alUIerocsi K M3MEHSIONUMCH YCJIOBUSIM COUMAJBLHOM M
NPUPOAHOM Cpelbl:

aJICKBAaTHAs1 OLICHKA N3MCHSOIIIUXCSI yCJIOBI/If/'I;

NPUHATHE pElIeHUS (MHANBUIyabHOE, B TPYIE) B HM3MEHSIOIIMXCA YCIOBHSIX Ha
OCHOBaHUU aHalIM3a OMOJOTUYEeCKON HHPOpMAITUY;

IJJAHUPOBAHUE JICWCTBHMA B HOBOW CHUTyallMM HAa OCHOBAaHWUW 3HAHMM OMOJIOTMYECKUX
3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaAMMBI 1O OHOJIOTUH OCHOBHOTO OOIIETrO
o0Opa3oBaHus, IODKHBI OTpa)kKaTh OBJAJIEHUE CIEAYIOUUMH YHUBEPCAJIbHBIMU YYEOHBIMU
NEUCTBUSIMU:

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

BBISBJIAITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE NPU3HAKU OUOJOTMYECKUX OOBEKTOB
(s1ByI€HUI);

yCTaHaBJIMBaTh CYLIECTBEHHbIH NPU3HAK KIACCU(PUKAIMU OUOJOTMUECKUX OOBEKTOB
(BNIEHMIA, TPOLECCOB), OCHOBAaHUS Uil OOOOIICHWS M CPAaBHEHHS, KPUTEPUH IPOBOJUMOIO
aHaIu3a;

C y4€TOM TPEUIOKEHHOH OWOJIOTHYECKOW 3aJadd  BBISBIATH 3aKOHOMEPHOCTH U
OPOTHBOPEYMs] B paccMaTpUBaeMbIX (hakTax M HAOMIOACHUAX, MpeajaraTb KpPUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

BBISIBIIATh JE€PUIMTH HHPOPMALIUH, JAHHBIX, HEOOXOAUMBIX JUIS PELICHUs TOCTaBICHHON
3a/1a4i;

BBISBJIATh HPUYMHHO-CIIEJICTBEHHBIE CBA3M NPH H3YyYEHUH OHOJOIMYECKHX SIBJICHUH U
IIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETyKTHBHBIX U HHIYKTUBHBIX YMO3aKITFOUEHHH,
YMO3aKJIIOYEHUH 110 aHaJIO0ruu, GOPMYIHPOBATh TUIIOTE3bI O B3aMMOCBS35X;

CaMOCTOSITEIbHO  BBIOMpAaTh CHOCOO pemieHuss Yy4eOHOM OMOJOTHYECKON 3amadyu
(cpaBHMBAaTh HECKOJBKO BapHUaHTOB pEILEHUs, BbIOMpaTh Haubojee MOAXOIAIUN C yd4eToM
CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPUEB).

2) 0a30BbIe HCCIEI0BATEILCKHE TCHCTBUS:

HCTIOJTF30BaTh BOIIPOCHI KaK UCCIIEOBATEILCKUI HHCTPYMEHT TIO3HAHMS,

(dbopMyIMpOBaTh BOIMPOCH], (PUKCHPYIOIIUE Pa3pblB MEXKIY peaJbHBbIM M KeJaTeIbHBIM
COCTOSIHUEM CHUTYaIluH, 00BEKTa, U CAMOCTOSTEIIFHO YCTAaHABIIMBATh HCKOMOE H JJAHHOE,

(dbopMHpOBaTH THIIOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CYX/IEHUH, apr'yMEHTHPOBATh CBOIO
TIO3HIINIO, MHECHHE;

IPOBOJIUTH IO CAMOCTOATENBHO COCTAaBIEHHOMY IUIaHy HaOMIOJCHUE, HECIOXKHBIN
OMOJOTHYECKHUI HKCIEPUMEHT, HEOOJBIIOE MCCIEI0BaHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEH
Ouonornyeckoro o0ObekTa (mpolecca) H3y4YeHHs, NPUYMHHO-CIEJICTBEHHBIX CBs3edH W
3aBHCUMOCTEH OHMOJIOTHYECKUX 0OBEKTOB MEXI1y COOOI;

OLICHMBATh Ha NPUMEHMMOCTb M JOCTOBEPHOCTb HH(OpMAINIO, MOJYYEHHYIO B XOJI€
HaOJIFOICHUS ¥ DKCIIEPUMEHTA;
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CaMOCTOATENILHO (hOpMyIUpPOBaTh 000OIIEHNS U BBIBOJBI 110 pe3yJbTaTaM MPOBEIEHHOIO
HAOJIIO/IEHUs, DKCIIEPUMEHTA, BIIAJ€Th MHCTPYMEHTAMHU OLEHKHU JOCTOBEPHOCTHU IOJYyUYEHHBIX
BBIBOJIOB M 000OIEHNI;

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHINEe pa3BUTHE OMOJIOTMYECKUX MPOLECCOB U HX
MOCJEICTBHSI B AaHAJTOTMYHBIX MM CXOJHBIX CUTYaIUsIX, @ TAK)KE BBIIBUTATH MPEINOI0KEHUS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

3) padora ¢ nngopmanmeii:

IPUMEHATh pa3jInYHble METObl, MHCTPYMEHThl M 3alpochl NpHU IOUCKE M OTOOpe
Ouonornyeckoi MHPOPMAIIUU WU JAHHBIX M3 UCTOUHUKOB C YYETOM INPEIIOKEHHON y4eOHOM
OuosIornYecKon 3a1a4u;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH OUOIOTHYECKYIO
MH(OPMALIHIO PA3JINYHBIX BUI0B U (POPM IpEACTaBICHNUS;

HaXOJUTh CXOJHbIE apryMEHThI (IIOJTBEPKIAIOLINE WM ONPOBEPIaloIiue OAHY U Ty K€
UJIEI0, BEPCHUIO) B Pa3IMYHbIX HH(POPMALMOHHBIX UICTOUHUKAX;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (OpMY TpEACTaBICHUS HWHPOPMALUU U
WITIOCTPUPOBATh pelllaeMble 33Ja4ul HECIOXKHBIMU CXeMaMH, TUarpaMMaMu, HHOW rpadukoi u
UX KOMOMHALMSAMU;

OLIEHUBATh HAaAE&KHOCTb OMOJIOTMYECKON HMHGOpPMALUU 110 KPUTEPHUSIM, HPEASIOKECHHBIM
yuuTeNeM Uil chopMyTUPOBAHHBIM CaMOCTOSTEIBHO;

3allOMHUHATh U CUCTEMaTU3UPOBATh OMOJIOTMYECKYIO HH(OpMAIHIO.

KoMMyHHnKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe /1eiiCTBUS

1) o0menue:

BOCIPUHUMATh U (GOPMYJINPOBATDH CYKJI€HUS, BBIpAXKaTh SMOIIMH B IIPOLIECCE BBHITOIHEHUS
NPaKTUYECKUX U JTa0OpaTOPHBIX padoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MMCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBbIE CpelICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBHBIX
3HAKOB, 3HATh U PAcHO3HAaBaTh MPEINOCHUIKM KOH(IUKTHBIX CUTYallUid U CMTr4aTh KOH(IUKTHL,
BECTH IEPETOBOPHI;

MOHMMATh HAMEPEHUs JIPYTUX, IPOSBIATh YBAKHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B
KOPPEeKTHOH (popme hopMyIHpOBaTh CBOU BO3PAKEHHUS;

B Xoje Auaiiora W (WiIM) AUCKYCCHUHU 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOit
OMOJIOrYEeCKOM TeMbI U BbICKa3bIBaTh UJ/IE€U, HALIEIIEHHBIE Ha pellleHrue OMOJIOrMUeCcKON 3a1auu U
nojJepkaHue 0JaroXeaaTeIbHOCTH OOILEHUS;

COIOCTABJIATh CBOM CYX/IECHUS C CYKICHUSAMU JPYTUX YYaCTHUKOB AUAI0ra, o0OHapy>KUBaTh
pa3JIM4ME U CXOJICTBO MO3UIIHIA;

nyONMYHO  TPEACTaBIATh  pe3yJbTaThl  BBIOJHEHHOTO  OWOJIOTMYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMUS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIJICHMS C YYETOM 3ajad Mpe3eHTAlUuu U
0COOEHHOCTEH ayJUTOPHH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE M TMCHbMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM WIITIOCTPATUBHBIX MaTEPUAJIOB.

2) COBMECTHAs 1eATeJIbHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pelIeHNN KOHKPETHOW OMoiornyeckoil mpooaemMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS
IPYNIOBBIX (GOPM B3aUMOJICHCTBHS NIPU PELICHUHU MOCTABICHHON yueOHOH 3a1a4H;

NPUHUMATH 1I€JIb COBMECTHOW JeATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS 1O €€
JOCTIDKEHUIO:  paclipelieNiaTh poJM, J0TOBapuBaThCs, OOCYXIaThb NPOLIECC U  pe3ysbTar
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COBMECTHON paboThl, yMeTh 0000IIaTh MHEHHSI HECKOJbKUX JIOJCH, MPOSBIATH TOTOBHOCTh
PYKOBOJIUTbH, BBIIOJIHATD MOPYYECHUS, TOTUUHATHCS

IUIAHUPOBATh OPraHM3AIMI0 COBMECTHOW pabOThl, OMpeneisTh CBOIO poiib (C Y4ETOM
NPEANOYTEHUH M BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aUMOJICUCTBUS), PACTIPENCISATh 3aJayu
MEXJIy YWICHAMH KOMaHJbI, Y4aCTBOBATh B TPYIIIOBBIX (GopMmax paboThl (00CykaAeHUS, OOMEH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U HHbIE);

BBITIOJHATH CBOIO YacTh pPabOTHI, JOCTUTATh KAYECTBEHHOTO pe3ylibTaTa MO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEHCTBUS C IPYTUMHU WICHAMH KOMaH/IbL;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMYyJIUPOBAHHBIM yYaCTHUKAaMU B3aUMOJICHCTBUS, CPAaBHUBATH PE3YJbTAaThl C HCXOMHOMN
3aadeid ¥ BKJIQJ KaXKIOTO WieHAa KOMaHIbl B JOCTHXKCHHE PE3yJIbTaTOB, Pa3eisaTh chepy
OTBETCTBEHHOCTH U MPOSABIIATh TOTOBHOCTh K IIPEIOCTABICHUIO OTUYETA MEepe] IPYNIIION;

OBJAJETh  CHCTEMOM  YHMBEPCAJIbHBIX KOMMYHUKATHUBHBIX  JICMCTBHM, KOTOpas
obOecrieunBaeT C(HOPMUPOBAHHOCTh COLMATBHBIX HABBHIKOB M SMOIIMOHAIBHOTO HWHTEIJICKTA
o0yyJaroumxcsi.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranusaunus:

BBISIBJIATh NPOOJIEMBI JJISl PEIIEHUs] B JKM3HEHHBIX M Y4YEOHBIX CHUTYalUsAX, UCIIOJIb3YS
OMOJIOTMYCCKHE 3HAHHUS

OPUEHTHUPOBATbCSI B pPa3IMYHBIX MOAXOAAX MPUHATUS peleHUd (MHIUBUAYaAIBHOE,
NPUHATHE PEIICHHS B TPYIITE, IPHHATUE PEIICHUH TPYTIIOi);

CaMOCTOSITEJIbHO COCTaBJIATh QJITOPUTM pelleHHs 3aJadd (MIM ero 4acTb), BbIOMpPATh
crnocod pemeHUs ydyeOHOW OMOIIOrMYecKoil 3agaud C Y4€TOM MMEIOIIMXCS PECYpPCOB M
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTUPOBATh Mpe/ylaraéMble BApUaHThl PEIICHUH;

COCTaBIIATh IUIAH JeHCTBHH (TUIaH pealu3aldyd HAMEUEHHOTO AITOpPHTMa DPEIIeHHS),
KOPPEKTHPOBATH MPEATIOKEHHBIN aITOPUTM C yUETOM MOITY4YE€HHUS HOBBIX OMOJIOIMYECKUX 3HAaHUN
00 n3y4aemMoM OHOJIOrHYECKOM OOBEKTE;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

BJIAJIETh CIOCOOAMHU CAMOKOHTPOJISL, CAMOMOTHBALIMU U pedIIeKCuu;

JIaBaTh OLIEHKY CUTYallMu U MPeJUIarath TiaH e€ N3MEHEHUS;

YUUTBIBaTh KOHTEKCT U MPEJBUAETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPH PELIEHUN
y4eOHOM OMOJIOTMUECKON 3a/1auu, aJanTHPOBATh PEIICHUE K MEHSIOITUMCSI 00CTOSATEIHCTBAM;

OOBSICHATH MPUYMHBI JTOCTUKEHUS (HETOCTH)KEHUS) Pe3yJbTaToOB JAEATENbHOCTH, /1aBaTh
OIIEHKY TPHOOPETEHHOMY OITBITY, YMETh HAXOIUTh MO3UTUBHOE B IPOU3OIIEIIICH CUTYaIlHH;

BHOCUTH KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, M3MEHUBIIMXCS
CHUTYAIIHii, yCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUIM;

pas3nnvaTh, Ha3bIBATh U YIIPABISATH COOCTBEHHBIMHU SMOIUSIMHU H YMOIUSMH PYTHX;

BBISBIISITH M @HAJIM3UPOBATH MPUUMHBI SMOIIHIA;

CTaBHUTH ce0s1 HA MECTO IPYTOT0O YeIOBeKa, IOHMMATh MOTHUBBI 1 HAMEPEHUS IPYTOro;

PEryJIupoBaTh Coco0 BBIPAKEHHS SMOLIUH.

Ilpunsitue ceds U APyrux

OCO3HAaHHO OTHOCHUTHCA K APYTrOMY UYEJIOBEKY, €r0 MHEHHIO;

NPU3HABATh CBOE MPaBO Ha OMIMOKY M TaKOe K€ TPaBo JPyroro;

OTKPBITOCTb ce0e U JPyTuM;

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATh BCE BOKPYT;
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OBJIAJICTh CUCTEMOW YHHBEPCAJIbHBIX YYEOHBIX PpETYJSTUBHBIX JI€HCTBUH, KOTOpas
obecrieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPCHHSISI TO3UIUS
JUYHOCTH), U JKU3HEHHBIX HAaBBIKOB JIMYHOCTH (yHpaBieHUs Cco00#, CaMOIUCIHILINHBL,
YCTOMYHUBOTO MOBEICHHUS).

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHHUS MPOrpaMMBbl MO OMOJIOTUM K KOHIYy OOydeHus 6 5
Knacce:

XapaKTepu30BaTh OMOJIOTHIO KaK HAyKy O YKUBOU MpUpPOe, Ha3blBaTh MPU3HAKU KUBOTO,
CpaBHUBATbh OOBEKTHI KUBON M HEXKUBOU MPUPOJIBI;

NEPEYUCNIATh HUCTOUYHUKH  OHOJIOTMYECKUX 3HAHMM, XapaKTepu30oBaThb 3HAUYCHUE
OMOJIOTUYECKIX 3HAHUH JIJIi COBPEMEHHOT0 YeJIOBEKa, PO ECCHH, CBI3aHHbIC C Onooruei (4—5
npodeccuii);

IPUBOJIUTH IMPUMEPbl BKJIaga poccuiickux (B ToMm umciae B. W. Bepnanckuii, A. JL
UmwxkeBckuii) U 3apyOexHbIX (B TOM uucie Apucrtorenb, Teodpact, ['unmokpar) yu€HbIX B
pa3BuTHE OMOJIOTUH;

UMETh MPEJICTaBICHHE O BAKHEUIIUX OMOJOTHMYECKUX Ipolieccax M SBICHUSIX: MUTAHUE,
JIXaHUE, TPAHCIIOPT BELIECTB, Pa3paKUMOCThb, POCT, pa3BUTHE, ABH)KEHUE, PA3MHOKEHHUE;

NPUMEHSTh OMOJIOTUYECKHUE TEPMUHBI U TIOHATHUS (B TOM YHCIE: )KUBBIC Tela, OMOJIOTHS,
9KOJIOTHSI, LIUTOJIOTUSL, AaHATOMMUS, (U3NOJIOTUs, OMOJIOTHYECKasi CUCTEMAaTHKa, KJIETKa, TKaHb,
OpraH, CHCTeMa OpraHoB, OpPraHHM3M, BHUPYC, IBWXKEHHE, MHUTaHUE, (POTOCHHTE3, [bIXaHUE,
BBIJIEJICHUE, Pa3paXUMOCTh, POCT, Pa3MHOXXEHHE, pa3BUTHE, cpela OOUTaHUs, MPUPOIHOE
COO0O0IIIeCTBO, MCKYCCTBEHHOE COOOINECTBO) B COOTBETCTBHH C IOCTABICHHOW 3agaveil U B
KOHTEKCTE;

pa3inyaTh MO BHEIIHEMY BUAY (M300pakeHUsM), CXeMaM M OMHCAHMSIM AOSIEPHBIE U
AJIEPHbIE OPTaHU3MBbl, pa3INYHbIe OMONOrMYECKHe OOBEKTHI: PACTEHHS, >KUBOTHBIX, TI'PUOBL,
JTUIIaHUKY, OaKTEepHUH, IPUPOJIHBIE U HCKYCCTBEHHBIE COOOIIECTBA, B3AUMOCBSI3U OPTaHU3MOB B
IPUPOJHOM U UCKYCCTBEHHOM COOOIIECTBAX, pecTaBuTeNel (propbl ¥ ¢payHbl IPUPOIHBIX 30H
3emiu, naHAmad T TPUPOIHBIE U KyIbTypPHBIE,

IIPOBOAMTDH OMUCAHKNE OpraHu3Ma (pacTeHus, )KUBOTHOT0) 110 3aJaHHOMY IUIaHY, BBIIEIATh
CYLIECTBEHHBIE TIPU3HAKM CTPOCHMSI M IPOLECCOB JKU3HEAEATEIBHOCTH OPraHU3MOB,
XapaKTepU30BaTh OPraHU3Mbl KaK Tella )KMBOW MPUPOJIbl, IEPEUUCIIATh OCOOEHHOCTH PACTEHUIH,
YKUBOTHBIX, TPUOOB, JUIIAHHUKOB, OAKTEpUIl U BUPYCOB;

packpbIBaTh TOHSTHE O cpeae oOuTaHus (BOJHOW, HA3€MHO-BO3AYIIHOM, MOYBEHHOM,
BHYTPUOPTaHU3MEHHOI ), YCIOBUAX CpeAbl OOUTaHUS;

MPUBOJUTH TMPUMEPHI, XapaKTEPU3YIOLIUE TMPUCIOCOOIEHHOCTh OPraHU3MOB K cpeje
0o0uTaHUA, B3AUMOCBS3H OPTaHU3MOB B COOOIECTBAX;

BBIJICNIATH OTJIUYUTENbHBIE TIPU3HAKH MPUPOTHBIX U HCKYCCTBEHHBIX COOOIIECTB;

apryMEHTUPOBATh OCHOBHBIC MpaBHJIa TMOBEACHHUS YEIOBEKa B MPHUPOAEC U OOBICHATH
3HaYeHHe MPUPOJAOOXPAHHOM  JEATEIbHOCTM  YEJIOBEKa, aHAIM3UPOBaTh  IJI00aNbHbIE
HKOJIOTHUECKUE NMPOOIIEMBI;

pacKpbIBaTh POJIb OMOJIOTUU B IPAKTHUECKOM IE€ATEIbHOCTH YEJI0BEKa;

JEMOHCTPHUPOBATh Ha KOHKPETHBIX MpPHUMEpax CBS3b 3HAHWN OMOJIOTMH CO 3HAHUSMHU TIO
MaTeMaTHKe, MPEAMETOB T'YMaHUTAPHOTO IIUKIIA, Pa3INYHBIMUA BUJAMHU UCKYCCTBA;

BBITIOJHATH MPaKTUYEeCKHe paboThl (MOMCK MH(OPMAIMH C HCIOIH30BAHHEM Pa3TMYHBIX
HMCTOYHHMKOB, OMMCAaHWE OpPTaHW3Ma IO 3aJaHHOMY TUTaHy) W JIabopaTopHbIE paboThl (paboTa C
MHUKpPOCKOIIOM, 3HAaKOMCTBO C pa3IMYHBIMU CHOCOOAMH HW3MEpPEHUS M CPaBHEHUS >KHUBBIX
00BEKTOB);
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IPUMEHATh METOJbl Ouonoruu (HaOuoJeHHe, ONucaHue, Kiaccupukanus, U3MEpeHue,
HKCIEPUMEHT): IPOBOIUTH HAOIOCHHS 32 OPraHM3MaMHt, OTIMCHIBATH OMOJIOTMYECKHE OOBEKTHI,
IpOLeCChl U SABJICHMSI, BBINOJHATh OMOJOIMYECKHM PUCYHOK M H3MEpEeHHE OHMOIOIMYECKHX
00BEKTOB;

BIaJCTh NpUEMaMu pPAaOOTHI C JIyNOH, CBETOBBIM M IM(PPOBBIM MHKPOCKOIAMH TIPH
paccMaTpUBaHUM OMOJIOIMYECKUX OOBEKTOB;

coOmoaTh mpaBmia 0e30mMacHOro Tpyjaa Npu padoTe ¢ y4eOHbIM M JabOpaTOPHBIM
000pyI0BaHHEM, XMMHUYECKOH IOCYl0il B COOTBETCTBUM C MHCTPYKLHMSIMH Ha YpOKE, BO
BHEYPOUHOM J1€ATEIbHOCTH;

UCIIOJIb30BaTh MPH BBIIOJHEHUU YYEOHBIX 3aJlaHUI HayYHO-IOMYJIAPHYIO JINTEPATypy IO
Ouosoruu, cripaBoOYHble MaTepUabl, pecypcebl IHTEpHETA;

CO3/1aBaThb IHMCBMEHHbIE M YCTHBIE COOOLIEHMs, HCIONb3Yysl IOHATHHMHBIN ammapaT
M3y9aeMOoTo0 pasjiesa OHOJIOTHH.

[IpeamerHble pe3yiabTaThl OCBOEHHUS MPOTPAMMBI 110 OHOJIOTUM K KOHIy OOy4yeHHs 6 6
Knacce:

XapaKkTepu3oBaTh OOTAHUKY KaK OMOJIOTMUYECKYIO HayKy, €€ pa3jiesbl U CBSI3U C JPYyTUMHU
HayKaMU U TEXHUKOM;

MPUBOIUTH MPUMEPHI BKIIa1a poccuiickux (B ToMm uucie B. B. Jlokyuaes, K. A. Tumupszes,
C.I'. HaBammn) u 3apy0exHbIX yu€Hsix (B ToM uncie P. ['yk, M. Mansnuru) B pa3BUTHE HAyK O
pacTeHUsX;

IPUMEHSTh OMOJOTMYECKHE TEPMHUHBI U MOHATHS (B TOM 4Mciie: OO0TaHMKA, paCTUTENIbHAs
KJIETKa, pacTUTeNIbHasl TKaHb, OPraHbl pacTEHUil, CUCTEeMa OpPraHOB PACTEHUS: KOPEHb, MoOer
[IOYKa, JIUCT, BHJIOM3MEHEHHBIE OpraHbl, LBETOK, IUIOJA, CEMS, PACTUTEIbHBIH OpraHHU3M,
MHUHEpaJIbHOE€ MUTaHWe, (OTOCUHTE3, JbIXaHHE, pPOCT, pa3BUTHE, pPAa3MHOXKEHHUE, KIIOH,
pa3apa’kuMOCTh) B COOTBETCTBUU C ITOCTABJIEHHOM 3a/1a4eil U B KOHTEKCTE;

OIUCBHIBATh CTPOCHHUE U KHU3HEAEATENBHOCTh PACTUTEIBHOIO OpraHmM3Ma (Ha mpumepe
MOKPBITOCEMEHHBIX WJIM IIBETKOBBIX): MOIJIOIIEHNE BOABI U MUHEpAJIbHOE MUTAaHNE, (POTOCUHTES,
JbIXaHUE, TPAHCIIOPT BELIECTB, POCT, PA3MHOKEHUE, PA3BUTHUE, CBA3b CTPOCHUSI BET€TaTUBHBIX U
FeHEPAaTUBHBIX OPraHOB PACTEHUH C UX QYHKIUSIMU;

pas3nyaTh ¥ ONMUCHIBATh KUBBIE U repOapHbIe SK3EMIUIAPbI PACTEHU 10 3aJaHHOMY TUIaHY,
YacTHU PacTeHUM M0 U300pAKEHUSIM, CXeMaM, MOJEIISAM, MyJIskaM, pesibeHbIM TabauIam;

XapaKTepU30BaTh NIPU3HAKU PACTEHUMN, YPOBHU OPraHU3AlMM PACTUTEIBHOIO OpraHHU3Ma,
YacTHU PaCTeHUM: KJIETKU, TKAHU, OPTraHbl, CUCTEMBbI OPIaHOB, OPTaHU3M;

CpaBHUBATh PAaCTUTENIbHBIE TKAHU U OPTaHbl PACTEHUN MEXKIY COOOM;

BBIMOJHATh IMpaKkTUYECKHEe U JabopaTopHble paboThl MO MOPQOJIOTMU U (U3NOJIOTUU
pacTeHHii, B TOM uucie pabOThl C MHKPOCKOIIOM C MOCTOSHHBIMU ((UKCHUPOBAHHBIMHU) U
BPEMEHHBIMU MUKpOIIpEnapaTaMy, Uccle0BaTelbCKue paboThl C UCIOJIb30BaHUEM NPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI J1abOpaTopuu;

XapaKTepU30BaTh TMPOLECCHl JKU3HEAEATEIbHOCTH PpACTeHH: MOTJIOLIEHHEe BOABI U
MHUHEpaJIbHOE MUTaHHe, (OTOCHHTE3, JIbIXaHHEe, POCT, Pa3BUTHE, CIOCOOBI €CTECTBEHHOTO M
HCKYCCTBEHHOT'O BEr€TaTUBHOIO DPAa3MHOXKEHUs, CEMEHHOE pa3MHOXKeHue (Ha mpumepe
MOKPBITOCEMEHHBIX, WIIN IIBETKOBBIX);

BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM MU (QYHKIHMSIMH TKaHEeH U
OpraHOB PacTEHUM, CTPOCHUEM U )KU3HEAEATEIbHOCTBIO PACTEHHUI;

KJIaCCU(UIIMPOBATh PACTEHHUS M UX YaCTH MO Pa3HbIM OCHOBaHUSIM;

OOBSICHATH POJIb PACTEHHH B NPHPOJE M JKU3HU YEJIOBEKAa: 3HAaueHUE (POTOCHMHTE3a B
IPUPOJIE U B JKU3HM YEJIOBEKa, OMOJIOTMYECKOE M XO35IIICTBEHHOE 3HAUYE€HUE BHIOM3MEHEHHBIX
100eroB, X03siCTBEHHOE 3HAUEHHE BEreTaTUBHOTO PA3MHOKEHHUS;
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IIPUMEHATH IIOJY4YEHHBbIC 3HAHWS [UId BBIPAIlMBAHMS W Pa3MHOXKEHUS KYJBTYpPHBIX
pacTeHui;

UCIIOJIb30BaTh METO/bl OMOJOIMU: IPOBOJIUTH HAOJIOJEHMS 32 PACTEHHUSIMM, OIUCHIBATH
pacTeHus ¥ UX 4aCTH, CTABUTH MPOCTEUIIINE OMOJIIOTUIECKUE OIBITH U SKCTIEPUMEHTHI;

coOmoaTh mpaBmia 0e30mMacHOro Tpyaa Npu padoTe ¢ y4eOHbIM M JaOOpaTOPHBIM
000py10BaHHEM, XMMHYECKOH MOCYI0i B COOTBETCTBHM C HMHCTPYKLHUSMH Ha ypOKE U BO
BHEYPOUHOM J1€ATEIbHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX IPHUMeEpax CBsA3b 3HAHUH OMOJIOTUM CO 3HAHMSIMU 10
MaTeMaTHKe, reorpaduu, TEXHOJIOTUH, TPEIMETOB TYMAHUTAPHOTO LIUKJIA, Pa3IMYHBIMU BUIaMU
HCKYCCTBa,

BJIAJICTh MPUEMaMH pabOThI ¢ OuosIornyeckoil nHdopmarmeii: GopMynupoBaTb OCHOBAHUS
JUId W3BJIeYEHUS M 0000meHuss HMHpopManuu M3 JBYX HCTOYHHMKOB, IpeoOpa3OBbIBATH
MH(OpMaIKIO U3 OJIHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh IHCBMEHHbIE M YCTHBIE COOOLIEHMS, HCIONb3Yys IOHATHHHBIN ammapaT
M3y9aeMOTo pasjiesa OuOJIOTHH.

[IpeamerHble pe3yiabTaThl OCBOEHHUS MPOTrPaMMBbl 110 OHMOJIOTUM K KOHIy OOy4YeHus 6 7
Knacce:.

XapaKTepu30BaTh MPUHLUIBI KIACCU(PUKALMKU PACTEHUH, OCHOBHbBIE CHUCTEMAaTHYECKUE
Ipynmnbl  pacTeHU (BOJOPOCIM, MXHM, IUIAyHbI, XBOULIM, MalOPOTHUKH, TOJOCEMEHHBIE,
HOKPBITOCEMEHHBIE UJTH LIBETKOBBIE);

IIPUBOJUTH IPUMEPHI BKJIa1a poccuiickux (B ToM uncie H. Y. Basunos, Y. B. Muuypun) u
3apyOexHbIX (B ToM uncie K. Jlunneit, JI. [Tactep) yuéHbix B pa3BUTHE HAYK O pACTEHUSIX, Iprudax,
JTUIIAHHUKAX, OaKTepUsX;

OPUMEHATh OMOJOrMYECKHEe TEPMUHBI M TOHATHS (B TOM 4ucie: OOTaHMKA, SKOJIOTHUS
pacTeHHi, MUKOJIOTHs, OaKTepUOJIOTHsl, CUCTEMATHKa, 1IapCTBO, OT/EN, KJIacc, CEMEMCTBO, poJ,
BUJ, KM3HEHHas (opMa pPACTeHMH, cpefa OOUTaHMSA, PACTUTEIbHOE COOOIIECTBO, BBHICIINE
pacTeHMsl, HU3IIUE PACTEHUs, CIOPOBBIE PACTEHMs, CEMEHHbIE PACTEHHs, BOJOPOCIH, MXH,
IUTayHbI, XBOLIM, NAaNOPOTHUKH, TOJOCEMEHHbIE, IOKPHITOCEMEHHbIE, OaKTepuH, TpHOBI,
JUIIaHUKHA) B COOTBETCTBUU C ITOCTABJIEHHOM 3a/1aueil U B KOHTEKCTE;

pas3nyaTh U ONHUCHIBATh JKUBbIE M TepOapHble SK3EMIUISPbl PACTEHUH, YaCTH PACTEHUH 110
M300paXeHUsIM, CXEMaM, MOJIEIISIM, MYJISKaM, pelbeHbIM Tabauam, rpu0bl 10 U300paKEHUSM,
cxemam, MyJisbkaM, OakTepUu 10 N300PAKEHUSIM;

BBISIBJISITH IPU3HAKU KJIACCOB MOKPBHITOCEMEHHBIX MJIU 1IBETKOBBIX, CEMEUCTB JBYJOJIBHBIX
Y OJTHOZIOJIBHBIX PACTEHUMN;

ONpEeNATh CHUCTEMATHYECKOE IIOJIOKEHHWE PACTUTEIBHOIO OpraHn3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX, WJIN IIBETKOBBIX) C IOMOILBIO ONPEIEIUTEIbHON KapTOUKH;

BBIMOJHATh TpakTUYeckue U JabopaTropHble pabOThl MO CUCTEMATHKE PACTEHMIA,
MHUKOJIOTHM W MHUKpPOOHOJOTMM, B TOM 4YHCIE PabOThl C MHUKPOCKOIOM C TOCTOSHHBIMHU
(¢pukcupoBaHHBIMM) M BpPEMEHHBIMH MHKpOIIpenapaTaMi, HCCIeIoBaTeIbCKue paboThl C
UCIIOJIb30BaHUEM ITPHUOOPOB U MHCTPYMEHTOB I (PPOBOI 1TabopaTopui;

BBIJIETISITH CYILIECTBEHHBIE IPU3HAKU CTPOEHUS U )KU3HEIEATEIbHOCTH PAaCTeHU, OaKTepHii,
rpuOOB, TUIIAHHUKOB;

NPOBOAMTH ONHMCAHHWE M CpaBHUBAThb MEXAY COOOH pacTeHus, rpuObl, JIUIIAWHUKH,
OaKkTepHH 1o 3aJaHHOMY IUIaHy, JeJaTh BHIBOJbI HA OCHOBE CPaBHEHUS;

OIMCHIBATh YCJIOKHEHHE OpraHU3allii PacTEHUIl B X0JI€ IBOJIOLUU PACTUTEIHHOIO MHUpa
Ha 3eMiie;

BBISIBJISITH  YEPThl TMPUCHOCOOJIEHHOCTH pAacTeHUW K cpene oOOuTaHUs, 3HAYeHHeE
HKOJIOTHYECKUX (DAaKTOPOB JUIs pacTEHHIA;
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XapaKTepu30BaTh PACTUTEIbHBIE COOOIECTBA, CE30HHBIE M MOCTYINATENIbHbIE MU3MEHEHUS
PacCTUTENBHBIX COOOIIECTB, PACTUTEIBLHOCTH (PACTUTEIBHBIN IIOKPOB) MPUPOTHBIX 30H 3EMIIH;

IPUBOANUTH PUMEPHI KYJIBTYPHBIX PACTEHUH U UX 3HAYEHUE B )KU3HU YEJIOBEKa, IOHUMATh
IIPUYMHBI U 3HaTh MEPHI OXPaHbl PACTUTEIBLHOIO MUpa 3eMIIH;

PacKpBIBaTh POJIb PACTCHUH, TPUOOB, JINIIAWHUKOB, OAKTEPHI B IPUPOAHBIX COOOIIECTBAX,
B XO3HCTBEHHOH JEATEIbHOCTH YeJIOBEKA U €ro MOBCEIHEBHOM JKU3HU;

JIeMOHCTPUPOBATh HAa KOHKPETHBIX MTPUMEPAX CBSI3b 3HAHHI 110 OMOJIOTHH CO 3HAHUSMHU T10
mareMaTHke, (u3nke, reorpaduu, TEXHOJIOTUH, JUTEPaType, U TEXHOJIOTUH, IPEIMETOB
TYMaHHUTapHOI'O LIUKJIA, pa3JIMYHbIMU BUIaMU UCKYCCTBA;

UCIOJIb30BaTh METOJIbl OMOJIOTHUHU: MPOBOAUTE HAOIIONEHUS 32 PACTEHUSIMU, OaKTEepUAMH,
rpubaMu, JIWIIAWHUKAMH, ONKCHIBAaTh WX, CTAaBUTh INPOCTEHIINE OMOJOTHYECKUE OIBITHI U
9KCHEPUMEHTHI;

coOmoaTh mpaBmia 0e30mMacHOro Tpyaa Npu padoTe ¢ y4eOHbIM M Ja0OpaTOPHBIM
000py10BaHUEM, XMMHYECKOH MOCYl0i B COOTBETCTBUM C HMHCTPYKLHUSMH Ha ypOKE U BO
BHEYPOUHOM J1€ATEIbHOCTH;

BJaJETh puéMamMu paboThl ¢ HHGOpManuei: GopMyJInpOBaTh OCHOBAHUS [Tl 3BJICUEHUS
1 00001IeHusT HPOPMALIUHU M3 HECKOIBKUX UCTOYHUKOB (2—3), mpeoOpa3oBbIBaTh HHPOPMALIUIO
U3 OJTHON 3HAKOBOM CUCTEMBIB JIPYTYIO;

co3JaBaTh IHMCbMEHHBIE M YCTHBIE COOOIIECHMS, HCIIOJIb3Ys IOHATHIHBIA amnmapar
U3y4aeMoro pasjena OHOJIOTHM, CONPOBOXKIATh BBICTYIJICHHE IPE3eHTalMed ¢ yd&ToM
O0COOEHHOCTEH ayTUTOPUH O0YHAIOIINXCS.

[IpenmeTrHble pe3yibTaThl OCBOEHHUS MPOTrPaMMBbl 110 OHMOJIOTUM K KOHIy OOy4yeHus 6 &
Knacce:

XapaKTepu30BaTh 300JI0THI0 KaK OMOJIOTHYECKYIO HAayKy, €€ pa3fielbl U CBs3b C IPYTHMHU
HayKaMU U TEXHUKOM;

XapaKTepu3oBaTh MPUHIMIBI  KJIacCU(UKAMK SKUBOTHBIX, BHJ KaK OCHOBHYIO
CUCTEMATUYECKYI0 KaTErOpUI0, OCHOBHbBIE CHCTEMAaTUYECKHE TPYMIbI )KUBOTHBIX (IpocTeifine,
KHUILIEYHOIIOJIOCTHBIE, IJIOCKHE, KPYTJble M KOJIbYaThle YEpPBU, YIECHUCTOHOTHE, MOJUIKOCKH,
XOpJOBBIE);

NPUBOANUTH TpUMEpHl BKIaga poccuiickux (B Tom umcie A. O. Kosanesckuii, K. U.
CkpsiOun) u 3apy0esxHbIX (B ToM uncie A. Jleenryk, XK. KioBbe, J. I'ekkens) yu€HbIX B pa3BUTHE
HayK O )KUBOTHBIX;

IPUMEHSTh OMOJIOTUYECKUE TEPMUHBI M TOHATUS (B TOM YHUCIE: 300JI0THS, 3KOJOTHUS
JKUBOTHBIX, ITOJIOTHS, TAJIE0300JI0THsI, CHCTEMATHKA, LIAPCTBO, THUII, OTPSAJ, CEMENHCTBO, POJ, BUI,
JKUBOTHAsI KJIETKA, )KUBOTHAs TKaHb, OPraH *KUBOTHOT'O, CUCTEMbI OPIaHOB JKUBOTHOTO, >KUBOTHBIN
OpraHu3M, MUTaHUE, AbIXaHUE, POCT, pa3BUTHE, KPOBOOOPAIIIEHHE, BbIJIEIIEHUE, OIIOPa, ABHIKEHHE,
pa3MHOXKEHHUE, MapTEeHOreHe3, pa3IpakuMOCTh, pediieKc, OpraHbl UyBCTB, MOBEICHHE, Cpela
o0uTaHus, IPUPOIHOE COOOIIECTBO) B COOTBETCTBUH C MTOCTABICHHON 3a71aueil U B KOHTEKCTE;

pacKkpbIBaTh 00IME MPU3HAKU JKUBOTHBIX, YPOBHHM OPTraHU3AlMU >KUBOTHOTO OpPraHuU3Ma:
KJIETKU, TKAHHU, OpPraHbl, CACTEMbI OPTaHOB, OPTaHU3M,;

CpPaBHMBATh KUBOTHBIE TKAHU M OPraHbl )KUBOTHBIX MEXy COOOM;

OINMCHIBATh CTPOCHUE U JKU3HEIEATENBHOCT JKUBOTHOIO OpraHU3Ma: ONOpYy U JABUXKECHHUE,
NUTaHKUE U MUIIEBapEeHUE, TbIXaHUE U TPAHCIIOPT BELIECTB, BbI/IEJICHHUE, PETYJIISIUIO U TOBEICHNUE,
pOCT, pa3MHOXEHHE U Pa3BUTHE;

XapaKTepu30BaTh MIPOLIECCHI KHU3HEJEATEIIbHOCTH YKUBOTHBIX M3y4aeMbIX
CUCTEMATUUYECKUX TPYyNI: JIBUKEHHE, NMUTAHHE, IBIXaHUE, TPAHCIOPT BEILECTB, BBIJCICHUE,
pEryJsinIo, MOBEACHHE, POCT, pa3BUTHE, PA3MHOKECHHE;

BBISBJISITH IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MEKIY CTPOCHHMEM, JKU3HEIEATEIBHOCTBIO U
cpenoi OOMTaHuUs )KUBOTHBIX U3y4aeMbIX CUCTEMaTHYECKUX TPYII;
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pasinyaTth W OIUCHIBATh >KUBOTHBIX H3yYaeMbIX CHUCTEMATHUECKUX TIpYMI, OTAEJbHbIE
OpraHbl M CHCTEMBl OPraHOB II0 CXE€MaM, MOJEISM, MYyJIsDKaM, pelibe(HBIM TabauIam,
IPOCTEHIINX — M0 U300PAKEHUAM;

BBISBIISIT TMPHU3HAKH KJIACCOB WICHHCTOHOTMX M XOPIOBBIX, OTPAJOB HACEKOMBIX U
MJIEKOITUTAIOIINX;

BBINOJIHATh IpaKkTU4YecKue H JabopaTopHble paOOThl MO MOP(OIOrHH, aHATOMHHU,
(U3MOTOTHH U TOBEIEHHUIO )KUBOTHBIX, B TOM YHCIE PabOThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMHU
(puxcupoBaHHBIMH) M BpPEMEHHBIMM MMKpOIpEnapaTaMu, HcciaeloBaTeabckiue paboThl C
UCIIOJIb30BaHUEM MTPHOOPOB U MHCTPYMEHTOB I (PPOBOI TabopaTopu;

CpaBHUBATh INPEICTaBUTEIEH OTIAECJIBHBIX CHUCTEMATUYECKUX TPYII JKUBOTHBIX U JI€JaTh
BBIBOZIbI HA OCHOBE CPaBHEHUS;

KJ1accu(puIUpOBaTh KUBOTHBIX HA OCHOBAaHUHM OCOOCHHOCTEH CTPOEHMUS;

OIMCHIBATH YCIIO)KHEHHE OpPTraHU3aIMX )KUBOTHBIX B XO0JI€ SBOJIIOLUH KHUBOTHOTO MHUpa Ha
3emire;

BBISBIISITh  YEPTHl MPHUCIIOCOOJICHHOCTH JKUBOTHBIX K CpeAe OOWTaHWs, 3HAYCHHUE
9KOJIOTUYECKUX (PAKTOPOB JUIsl )KUBOTHBIX;

BBISIBIISITH B3aUMOCBSI3H )KUBOTHBIX B IPUPOAHBIX COOOIIECTBAX, IETIH MTUTAHUS;

yCTaHaBJIMBaTh B3aMMOCBS3U JKUBOTHBIX C pAcTEHUSAMH, TpuOamMH, JIMIIAHHUKAMH U
OakTepusIMHU B PUPOIHBIX COOOIIECTBAX;

XapaKTepu30BaTh >KUBOTHBIX IPHUPOJHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH
pacnpocTpaHeHus )KMBOTHBIX IO IIJIAHETE;

PaCKpBIBATh POJIb )KUBOTHBIX B IPUPOAHBIX COOOIIECTBAX;

PacKpbIBaTh POJib TOMANIHUX M HEMPOAYKTHBHBIX XHBOTHBIX B JKU3HU UYEJIOBEKA, POJb
IIPOMBICJIOBBIX )KUBOTHBIX B X035IIICTBEHHOH J€ATEIbHOCTH YeJIOBEKA U €ro MOBCETHEBHOM XKU3HH,
OOBSICHATH 3HAYEHUE JKUBOTHBIX B IIPUPOJIE U KU3HH YEIIOBEKA;

UMETb MPEJCTABICHUE O MEPONPUATHIX 110 OXpaHe KUBOTHOTO MUpaA 3eMIIH;

JIEMOHCTPHPOBATh HAa KOHKPETHBIX MTPUMEPAX CBSI3b 3HAHH 10 OMOJIOTHH CO 3HAHUSIMH T10
MaTeMaTHke, (pU3MKe, XUMHUH, Teorpaduu, TEXHOJIOTHH, MPEIMETOB I'YMAaHUTAPHOIO ILIHKIIOB,
pa3IMYHBIMU BHJIAMH UCKYCCTBA;

UCIOJIb30BaTh METOJ/bl OMOJOIMU: MPOBOJUTH HAOIIOAEHUS 3a JKUBOTHBIMHU, ONHUCHIBAThH
KUBOTHBIX, UX OpPTaHbl U CHUCTEMBbI OPTaHOB; CTaBUTh NPOCTEHIINE OWOIIOTHYECKUE OIBITHI U
HKCIIEPUMEHTHI;

coOnronarh mnpaBuia O€30MacHOro Tpyda Mpu pabore ¢ Y4eOHbIM M J1aOOpPaTOPHBIM
000py10BaHHEM, XMMHYECKOH MOCY/l0i B COOTBETCTBUM C HMHCTPYKLHUSMH Ha ypOKE U BO
BHEYPOUHOM J1€ATEIbHOCTH;

BJaJIETh MpHUEéMaMu paboThl ¢ HHGOpManuei: GopMyJInpOBaTh OCHOBAHUS [l U3BIICUEHUS
1 000011eHus HH(POPMALIUU U3 HECKOJIbKUX (3—4) HCTOYHUKOB, TPe0Opa3oBbIBaTh HHPOPMAIUIO
U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/laBaTh THCHMEHHBIE M YCTHBIE COOONICHHS, WCIIONB3Yysl TOHSATHHHBIN armapaT
U3y4aeMoro pasjena OHOJOTHM, CONPOBOXKIATh BBICTYIJICHHE MIPE3eHTalMed ¢ yd&ToM
O0COOEHHOCTEHN ayTUTOPUH O0yJAFOIITHXCS.

[TpenmeTrHble pe3yibTaThl OCBOEHHUS MPOTPaMMBI 10 OHMOJIOTUM K KOHIy OOy4yeHus ¢ 9
Knacce:

XapaKTepu30BaTh HAYKHU O YeJIOBEKe (aHTPOIIOJIOTHIO, AaHATOMHUIO, (PU3HOIOTUIO, MEAUIIUHY,
THTUEHY, SKOJIOTHIO YeJIOBEKa, TICHXOJIOTHIO) ¥ MX CBSI3H C APYTUMH HAyKaMy U TEXHHUKOMH;

OOBSICHATB IOJIOKEHHE YelIOBeKa B CHCTEME OPraHHYeCKOr0 MHpa, €ro MPOUCXOXKICHHUE,
OTJIMYMSI YeJIOBEKa OT KUBOTHBIX, TPUCIIOCOOTIEHHOCTh K Pa3IMUHbIM 3KOJOTHYECKUM (aKkTopam
(uemoBeUeCKUE pachl M AN TUBHBIE THUITBI JIOAEH), POACTBO YEJIOBEUECKUX pac;
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MIPUBOAUTH IPUMEPHI BKIIaJa poccuiickux (B Tom uncie . M. Ceuenos, U. I1. [1aBnos, U.
N. Meunukos, A. A. Yxtomckuid, [1. K. Anoxun) u 3apyOexubix (B Tom uucie Y. 'apseit, K.
bepnap, JI. Ilactep, Y. JlapBuH) y4€HBIX B pa3BUTHE MPEACTABICHHH O MPOUCXOXKICHUH,
CTPOEHUH, KUZHEJEATEIILHOCTH, IOBEIEHNUHU, IKOJIOTUH YETIOBEKA;

OPUMEHATh OMOJOTMYECKHE TEPMUHBI U MOHATHA (B TOM YHUCIIE: IIUTOJIOTHUS, TUCTOJIOTHS,
aHATOMHUS 4YeJIOBeKa, (M3HOJOTHS YeJIOBEeKa, TMTMEeHa, aHTPOIOJIOTHUS, SKOJOTUs YellOBEKa,
KJIETKa, TKaHb, OPTaH, CHCTEMa OPraHoOB, MMTaHKE, ABIXaHUE, KPOBOOOpalleHe, 0OMEH BEIIEeCTB
U MpeBpallleHue SHEpruu, IBUKEHHE, BbIIEICHHUE, POCT, Pa3BUTHE, MOBEICHUE, PA3MHOXKEHUE,
pa3apaxuMoCTh, PETyJIsALUs, TOMEOCTa3, BHYTPEHHAS Cpela, UMMYHHUTET) B COOTBETCTBUH C
MOCTaBJICHHOM 3a/1ayeil U B KOHTEKCTE;

IPOBOJUTH ONKMCAHWE 1O BHEIIHEMY BUAY (M300pa)K€HHIO), cXeMaM OOLIMX NpPU3HAKOB
OpraHu3Ma 4eJloBeKa, YPOBHEH ero OopraHu3alvu: KJIETKW, TKaHH, OpTaHbl, CUCTEMbl OPTaHOB,
OpraHu3M;

CpPaBHHMBATh KJIETKU PA3HbIX TKaHEH, TPy TKaHEH, OpraHbl, CHCTEMbI OPraHOB YEJIOBEKa;
IIPOLIECCHI KU3HEACSITEIbHOCTH OpraHu3Ma YeloBeKa, JIeJIaTh BbIBOJIbI HA OCHOBE CPAaBHEHUS;

pa3iauyaTh OMOJOTMYECKM AaKTHUBHBIE BelIeCTBAa (BUTAaMHUHBI, (DEPMEHTHI, TOPMOHBI),
BBISIBJISITH UX POJIb B IIpOLieccE OOMEHA BEILIECTB U MPEBPAIECHUS SHEPTUY;

XapaKTepu30BaTh OMOJIOTMYECKUE MPOIIECChl: OOMEH BEUIECTB U MPEBpAICHUE dYHEPrHH,
NUTAaHUE, JIBIXaHWe, BBIJCIICHHE, TPAHCIIOPT BEUIECTB, JABMKEHHE, POCT, PETYJSIHs (DyHKIHHA,
UMMYHHTET, IOBEJICHUE, Pa3BUTHE, PA3MHOKCHHUE YEIIOBEKA;

BBISIBJISITH NIPUYUHHO-CIIECTBEHHbBIE CBSI3U MEX]y CTPOECHUEM KJIETOK, OPraHOB, CHUCTEM
OpraHOB OpraHM3Ma YeloBeKa W MX (YHKIUSMHU, MEXAY CTPOCHHEM, >KM3HENEATEIbHOCTHIO U
cpenoi 0OUTaHMS YETTOBEKa;

NPUMEHSTh OHOJIOTUYECKHUE MOJENIU JUIS BBIABICHUS OCOOCHHOCTEH CTPOCHUA U
(GYHKIIMOHUPOBAHUSI OPTaHOB U CUCTEM OPraHOB UEJIOBEKA;

OOBSICHATH HEHPOTyMOPAIbHYIO PEryJISLHUI0 MPOLECCOB KU3HEAEATEIbHOCTH OpraHu3Ma
YeJI0BEeKa;

XapaKTepu30BaTh U CPaBHUBATh O€3yCIIOBHBIE U YCIOBHbIE pe(IeKChl, HACIEICTBEHHbBIE U
HEHACJIEJICTBEHHbIE IPOrpaMMbl IOBEACHMS, OCOOEHHOCTH BBICIIEH HEPBHOM MAESITEIBbHOCTU
YeNoBeKa, BUIBI TMOTPEOHOCTEH, MaMsITH, MBIIUICHUS, PEUd, TEMIEPaMEHTOB, AMOLMUMU, CHa,
CTPYKTYpPY (PYHKIMOHAJIBHBIX CHUCTEM OpraHHM3Ma, HANpPaBJIEHHBIX Ha JOCTH)KEHHE MOJIE3HBIX
IPUCIIOCOOUTENBHBIX PE3YIbTATOB;

pa3nuyaTh HACIEACTBEHHbIE M HEHacleACTBEHHbIE (MH(PEKUMOHHbIE, HEMH(PEKINOHHbIE)
3a00JeBaHNs 4YeJOBEKa, OOBACHATh 3HAYEHHE Mep MPO(UWIAKTUKM B MPEeayNpexIeHUN
3a00JIeBaHHIl YEJIOBEKA;

BBIMIOJHATh TIpakKTHUECKWe U JabopaTopHble pabOThl MO MOPGONOrHHM, aHATOMMHH,
¢bu3noNoruu M TMOBEJEHUIO YeJOBEeKa, B TOM YHCIIe pabOThl C MUKPOCKOIIOM C MOCTOSIHHBIMH
(pukcupoBaHHBIMH) M BpPEMEHHBIMH MHKpOIIpenapaTaMu, HCCIeAoBaTeIbCKue paboThl C
MCIIOJIb30BaHUEM MPUOOPOB U HHCTPYMEHTOB 1M (poBoOii 1abopaTropuu;

pelaTh KaueCTBEHHBIE M KOJMYECTBEHHBIE 33Jaud, MCIOJbB3YysS OCHOBHBIE IOKa3aTesd
3JI0pOBBS YEJIOBEKA, IPOBOJIUTEH PACUETHI M OLIEHUBATh MOJTYyYEHHbIE 3HAUCHMUS;

apryMEHTHPOBATh OCHOBHBIE HMPUHIUIBI 3/J0POBOTO 00pasza *U3HH, METOJbl 3alUTHl U
YKpEIJIeHUsl 370POBbsl 4elloBeKa: cOalaHCUPOBAaHHOE MHUTAaHUE, COOJIOJIEHUE MpaBWI JIMYHOU
TUTUEHBI, 3aHATUS (QU3KYIBTYpOH M CIOPTOM, palliOHaJdbHAas OpraHW3alus Tpylda U
MOJIHOLIEHHOT'O OT/IbIXa, TO3UTUBHOE 3MOIIMOHATIBHO-TICUXUYECKOE COCTOSHUE;

UCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHUSA M YMEHHs A COONIOEHUsS 310poBOro obpasa
JKU3HU, COaJaHCHPOBAHHOTO MUTAHUS, (PU3NYECKOW aKTHMBHOCTH, CTPECCOYCTOMYHMBOCTH, MJIS
WCKJIFOUEHHS BPEIHBIX MPUBBIYEK, 3aBUCUMOCTE;
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BJIAJICTh MPUEMAMU OKa3aHUSI TICPBOM IIOMOIIIH YEJIOBEKY IPH MIOTEPE CO3ZHAHUS, COJTHEYHOM
U TETUIOBOM YJape, OTPABICHUM, YTOIUICHUH, KPOBOTCUCHUH, TPAaBMaX MSTKUX TKaHEH, KocTel
CKeJieTa, OpraHOB YyBCTB, 0’)KOTaX U OTMOPOKCHUSX;

JIEMOHCTPHUPOBATh HA KOHKPETHBIX MPUMEPAX CBSI3b 3HAHUN HAYK O YEIIOBEKE CO 3HAHUSIMU
MPEIMETOB €CTECTBCHHO-HAYYHOTO0 M TYMaHUTapHOTO IHKIIOB, PAa3JIMYHBIX BHJIOB HCKYCCTBA,
TEXHOJIOTUH, OCHOB 0€30IIaCHOCTH JKU3HEICITEIbHOCTH, (PU3NUECKO KYJIBTYPBI;

MCIIOJIb30BaTh METO/IbI OMOJIOTHUU: HAOIIOAATh, H3MEPSATh, ONUCHIBATH OPTAaHU3M YEIIOBEKA
U TPOIECChl €ro >KU3HEICSITEIbHOCTH, IMPOBOAUTH MPOCTCUIIHE HCCICOBAHUSI OpraHU3Ma
YeIIOBEKa U OOBSICHITH UX PE3yJIbTATHI;

coOmoaTh mpaBwiia 0€30MaCHOTO Tpynda INpU paboTe ¢ ydeOHBIM M J1abOpPaTOPHBIM
000pyI0BaHHEM, XUMHUYECKOW TOCYJOH B COOTBETCTBUU C WHCTPYKIUSMU Ha ypOKEe M BO
BHEYPOYHOH NI TEILHOCTH,

BJIQJICTh IprEMaMu paboTHI ¢ HHPOpMaIHel: GopMyIHpOBaTH OCHOBAHHUS JIJISI H3BJICUCHUS
1 000011eHNs HHPOPMAIIUK U3 HECKOJIBKHX (4—5) HCTOYHHMKOB; MPe0oOpa30BhIBATh HHGOPMAIIHIO
U3 OJTHOM 3HAKOBOW CHCTEMBI B JAPYTYIO;

CO3/1aBaTh IMHCHhMEHHBIC M YCTHBIC COOOIICHHS, WCIIOJNB3Ysl TOHSATHHHBIN armapar
W3YYCHHOTO pas3fjeia OWOJIOTHH, CONPOBOXKIATh BBICTYIUICHHE TNpE3CHTAalUed ¢ y4ETOM
0COOCHHOCTEH ayTMTOPHH 00YYAIOIIIHXCS.



TEMATHYECKOE INTAHUPOBAHMUE

Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

5 KIIACC
No HaumenoBanue paszzienos u Tem Komyectso yacos OnexTpoHHbIe (1IUPPOBLIC)
1/ MIPOTPaMMBI Beero KOGHTP- H%aKT- o0pa3oBaTenbHbIC
paboTbI paboTbI pecypeh
1 buonorus — Hayka o JKMBOM NMpUPOJIC 4 bubmnorexa LIOK
Y pHp https://m.eds00.ru/7f413368
N bubnunoreka LIOK
2 MeToab! M3yeHH KMBOU NPUPO/B! 4 1 https://m.eds00.ru/7f413368
. bubnunorexa LIOK
3 Opranu3mMbl — TeJa KUBOU MPUPOIBI 10 1.5 https://m.eds00.ru/7f413368
bubnuoreka [{OK
4 Opranusmel u cpenia oOuTanms 6 0.5 https://m.edso00.ru/7f413368
bubnunorexka LIOK
5 Ipupoamrie coodmectsa 6 0.5 https://m.edsoo.ru/7f413368
bubnuoreka [{OK
6 ’Kupas npupona u uenosex 3 https://m.edsoo.ru/7f413368
7 PezepBHOE Bpemst 1 Bubmiorexa LIOK
https://m.edso0o.ru/7f413368
OBUIEE KOJIMYECTBO YACOB I10 34 0 35
I[TPOT'PAMME '
6 KJIACC
KonnuectBo yacon DNEeKTpPOHHBIE
Ne HanmenoBanue pa3znenos u teMm (uudpoBsbie)
Konrtp. Mpaxr.
n/m MPOrpPaMMBbI Beero pa% ™ pa%*(‘) - oOpa3oBaTenbHbIC
pecypchl
. bubmmoteka IIOK
1 PacturenbHeIi opranusm 8 15 https://m.edsoo.ru/7f4148d0
2 Crpoenue u MHOroobpaszue 11 35 bubnmnoreka HOK
ITOKPBITOCEMEHHBIX PACTCHUN ' https://m.edsoo.ru/7f4148d0
3 KuzHenesTenbHOCTh PaCTUTEIBHOTO 14 3 bubmuorexa [IOK
opraHusma https://m.edsoo.ru/7f4148d0
4 PezepBHOE Bpemst 1 bubnmorexa LIOK
p p https://m.edso00.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 34 0 8
I[MPOT'PAMME
7 KJIIACC
KonuuectBo yacor DNEeKTpPOHHBIE
Ne HanmMeHoBaHMe pa3ienoB U TeM
/11 IporpamMMbI Komrp. ' Ipar. (mposeie)
porp Beero | 6ot | paborer o0Opa3oBaTenbHbIE
pecypchl
N but6mmoreka [IOK
1 CucremaTiueckue rpymnmbl pacTeHUN 34 10 https://m.eds00.ru/7f416720
2 PasButHe pacTUTENIBHOIO MUpa Ha 3 bubmuoreka [IOK

3emie

https://m.edso0.ru/7f416720
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Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

3 Pacrenus B mpupoaHbIx 3 bubmmoreka [JOK
coo0IIecTBax https://m.edsoo.ru/7f416720
bubnunorexa LIOK
4 Pactenms u enosex 10 https://m.eds00.ru/7f416720
. bu6nmoreka [IOK
S) I'pubsb1. JInmaitnuku. bakrepun 18 1 2,5 https://m.edsoo.ru/7§416720
OBHIEE KOJIMYECTBO YACOB I10 68 1 125
I[TPOI'PAMME ’
8 KJIACC
KommuecTBo yacos DNEeKTPOHHBIE
Ne HaumenoBanue pa3nenoB u TeMm
n/m IIPOrpaMMbI Komtp. | Ilpakr. (npospic)
porp Beero paboTsl | paGoThl o0Opa3oBaTeNbHbIC
pecypchl
. bubnuoreka [IOK
1 JKMBOTHEI Opranusm 4 0.5 https://m.edso00.ru/7f418886
2 CrtpoeHue 1 )XU3HEACATEIHHOCTD 12 3 bubnnoreka [JOK
OpraHu3mMa >KMBOTHOI'O https://m.edso00.ru/7f418886
3 OCHOBHBIE KaTE€roOpun CUCTEMATUKHU 1 bubnnoreka [JOK
JKMBOTHBIX https://m.edsoo.ru/7f418886
4 OIHOKJIETOYHBIE )KUBOTHEIE - 3 1 bubnunoreka LIOK
MIPOCTENILINE https://m.edsoo.ru/7f418886
5 MHOTOKJIETOYHBIE KUBOTHEBIC. 2 1 bubmuoreka [{OK
KumeunomnoaocTHEIE https://m.edsoo.ru/7f418886
6 [Inockue, Kpyribie, KOJIbYaTbIe YEPBU 4 1 bubmnorexa [IOK
’ ’ https://m.edso0.ru/7f418886
bubmmoreka IIOK
! Hnenucrororue 6 1 https://m.edso00.ru/7f418886
bu6nmorexa LIOK
8 Momocku 2 0.5 https://m.edso0.ru/7f418886
bu6nmorexa LIOK
9 Xoprobie 1 https://m.edso0.ru/7f418886
bubmmoteka IIOK
10 PriGb! 4 1 https://m.edso0.ru/7f418886
bu6nmorexa LIOK
11 3eMHOBOZHEIC 3 https://m.edsoo.ru/7f418886
but6mmoreka [IOK
12 Hpecwbikarommecs 3 https://m.edso0.ru/7f418886
but6mmorekxa [IOK
13 Timmiet 4 1 https://m.edso0.ru/7f418886
bubnunorexa LIOK
14 Muexommraiomue ! 1 https://m.edso0.ru/7f418886
but6mmoreka [IOK
15 Pa3BuTHe )KUBOTHOrO MUpPa Ha 3eMJie 4 0.5 https://m.edsoo.ru/7f418886
16 JKuBOTHBIE B TPUPOIHBIX 3 bubmuoreka [IOK
cOo00I1IIECTBAX https://m.edsoo.ru/7f418886
17 JKuBOTHEIE U YEIOBEK 3 bubmmorexa LIOK

https://m.edso0.ru/7f418886
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Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

bu6nmoreka [IOK

18 PesepeHOE Bpems 2 https://m.eds0o.ru/7f418886

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68 0 115


https://m.edsoo.ru/7f418886

9 KVIACC

Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

KommuecTBo yacos ONEKTPOHHBIE
HaunmenoBanue pa3ienoB u TeM
— (mdpoBsIe)
/o IIPOrpaMMbI P
paGoTs! o0pazoBaTenbHbIC
pecypchl
1 YenoBek — OMOCOLIMAIBLHBIA BU/I Bubmmorexa HOK
https://m.edsoo.ru/7f41aa8c
2 CTpyKTYpa OpraHu3Ma 4ejaoBeKa 1 Bubmnorexa HOK
pykTypa op https://m.edsoo.ru/7f41aa8c
. bu6nmoreka [IOK
3 Heltporymopanbhast perysys 0.5 https://m.edsoo.ru/7f41aa8c
bubnunoreka LIOK
4 Oropa 1 IBHKEHHE 2 https://m.edsoo.ru/7f41aa8c
5 BayTpeHHss cpena oprasusma 0.5 Bubmorexa HOK
yIp p p ’ https://m.edsoo.ru/7f41aa8c
bubmuoreka [IOK
6 KposooGpamenue 1.5 https://m.edsoo.ru/7f41aa8c
bubnunoreka LIOK
! Hvixanne 1 https://m.edsoo.ru/7f41aa8c
8 IIutanue u nuieBapeHue 1 Bubmorexa HOK
p https://m.edsoo.ru/7f41aa8c
9 OOMeEH BeIIEeCTB ¥ MpeBpaIleHue 15 bubnnorexa [JOK
SHEPIUU ’ https://m.edsoo.ru/7f41aa8c
bubnmorexa LIOK
10 Koxa 2 https://m.edsoo.ru/7f41aa8c
bubmmoreka IIOK
11 Brinenenne 1 https://m.edsoo.ru/7f41aa8c
bubmmoteka IIOK
12 PasMuoxeHHe 1 passuTHe 0.5 https://m.edsoo.ru/7f41aa8c
13 Oprasbl 4yBCTB U CEHCOpPHBIE 15 bubmuorexa [IOK
CHUCTEMEI ) https://m.edsoo.ru/7f41aa8c
bubmmoteka IIOK
14 llosenenne i NCHXHKA 1 https://m.edsoo.ru/7f41aa8c
15 UYenoBek 1 OKpy:Karolas cpea Bubmiorexa LIOK

https://m.edsoo.ru/7f41aa8c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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INOYPOYHOE IIJTAHUPOBAHHUE

Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

5 KUIACC
No KonnyecTBo yacoB DneKkTpoHHbIE IH(POBBIC
Tema ypoka
1/ Beero Komrp.  Ilpaxr. oOpasoBarenbHbIC
paboTsl paboTsl
pecypchl
1 JKuBas u HEKUBaAsi IPUPOJIA. 1 bubnmnoreka HOK
[Ipu3Haku KUBOTO https://m.eds00.ru/863cca60
burosorus - cucrema Hayk 0 XKHBOI bubmmorexa LIOK
2 1 :
IPUPO/IC https://m.edsoo.ru/863ccc0e
Posb OGuonoruu B mo3HaHUU
3 OKPY’KaIOILIEr0 MUPA U MPAKTUYECKON 1 bubmmorexa [JOK
JEATEIbHOCTH COBPEMEHHOIO https://m.edsoo.ru/863cccOe
YeloBeKa
4 HcTounnku OMOTOTUYECKUX 3HAHUN 1 bubmorexa LIOK
https://m.eds00.ru/863ccf56
5 HayuHnble MeTo/1bI U3yUeHUs )KUBOU 1 bubnuoreka [IOK
MPUPOIBI https://m.eds00.ru/863cd0c8
Mertoabl U3yueHus )KUBOU MPUPOIBL: bubnuorexa [JOK
6 1 .
U3MEPEHUE https://m.edsoo.ru/863cd9ce
Meroasl n3ydeHus )KUBOU IPUPOLBL:
HaOII0/IeHUE U SKCTIEPUMEHT.
JlaboparopHas pabota. «3yuenue
nmabopaTopHOro 000pyAOBaHUSA:
TEPMOMETPBHI, BeChl, aniku [letpu,
7 1} I2)61/1 KI/Ip MeH3ypkH. [1 aBI/IJ'I;p 1 0.5 bubmmorexa LHOK
POOHPKH, ypKu. Hp ' https://m.edso0o.ru/863cd65e
paboTHI ¢ 000PyIOBAaHUEM B
IIKOJIbHOM KabuHeTe. O3HaKOMIICHHE
C YCTPOWCTBOM JIyTbl, CBETOBOT'O
MHUKPOCKOTIa, TIpaBHIia pabOoTHI C
HUMI)
MeToab1 U3y4YeHHsI )KUBOI MPUPOIBL:
onucanue. [Ipaktuyeckas pabora
«O3HaKOMIIEHUE C paCTUTEIbHBIMH U
KUBOTHBIMH KJICTKAMH: TOMATa U
8 apOy3a (HaTypajbHbIE TIperapaThl) 1 0.5 buGmnorexa [IOK
poy yp perap ’ ' https://m.edso0.ru/863cd866
nH(py30pun TyPenbku U THIPHI
(TOTOBBIE MUKPOTIPETIAPATHI) C
TTOMOIIIBIO JTYTTBI B CBETOBOTO
MHUKPOCKOTIa)»
bubnunorexa LIOK
9 Honsue 06 opranusue 1 https://m.edsoo.ru/863cdb36
10 YBenmuuuTeIbHbIC TPUOOPHI IS 1 bubnmnoreka [JOK
HCCIIE0BAHUMI https://m.edso00.ru/863cd3de
[{uTonmorus — HayKa O KIIETKe.
11 JlabopaTtopHas pabota «M3yuenue 1 05 bubnmnorexa [JOK

KJIETOK KOXKHUIIBI YEIIYH JTyKa MO
JYTION ¥ MUKPOCKOTIOM (Ha mpumepe

https://m.edsoo.ru/863cddde
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CaMOCTOATCIIBbHO IIPUT'OTOBJICHHOI'O

Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

MUKpOIpenapara)
bu6nmoreka [IOK
12 KuzHenesTenbHOCTh OPraHu3MOB 1 hitps://m.eds00.ru/863ce568
CBoiicTBa )KMBBIX OPTraHNU3MOB.
bu6nmoreka [IOK
13 Jlaboparopuas padota «Habmonenue 1 0.5 https://m.eds00.ru/863ce73e
3a MoTpebiIeHneM BOJIbI pAaCTEHUEM)
PazHooOpasue opraHnu3MoB U HX
B
o | b e | Bnsmorea 0%
p https://m.edsoo.ru/863ce8ec
MPUHIMIIAMUA CUCTEMATUKU
OpPTaHHU3MOB)
15 MHuoroo0pasue u 3HaueHHE PaCTeHUI 1
16 MHoroo6pasue u 3HaYCHUE KUBOTHBIX 1
17 MHuoroo0pasue 1 3HaueHHe rpudoB 1
bubnunoreka LIOK
18 Baktepun u BUpyCHI Kak popMa KU3HH 1 https://m.eds00.ru/863ce8ec
19 Cpenbl oOuTaHUs OPraHu3MOB 1
bubnuoreka [{OK
20 Bonnas cpena oOuTaHus opraHu3MOB 1 https://m.eds00.ru/863ceass
21 Hazemuo-Bo3ayiHas cpefa oOutanus 1 bubnnorexa [JOK
OpraHu3MOB https://m.edso0.ru/863cec3e
[TouBenHas cpena oOUTaHUS
T
2 Bammemenpuenocomennt 1 05 | Brbmorera LOK
p ' https://m.edsoo.ru/863cedba
OpraHU3MOB K cpeJie oouTanus (Ha
KOHKPETHBIX MPUMEPAX)>»
bubnmorexa LIOK
23 Opramm3Me! Kak cpesa oouTanms 1 https://m.edsoo.ru/863cf684
24 Ce30HHBIC U3MECHEHUS B JKU3HU 1 bubmuoreka [{OK
OpraHu3MoOB https://m.eds00.ru/863cf508
bu6nmorexa LIOK
25 [ToHsiTHE O MPUPOTHOM COOOIIECTBE. 1 https://m.eds0o.ru/863¢f684
26 B3aumocBs3u opranu3mMosB B 1 bubmuotexa [IOK
HOPUPOJHBIX COOOIECTBAX https://m.eds00.ru/863cf684
97 [InmeBsle CBA3M B IPUPOAHBIX 1 bubmuotexa [IOK
cooo1ecTBax https://m.edsoo.ru/863cf7e2
but6mmoreka [IOK
28 PazHoo0Opasne npupoIHBIX COOOIIECTB 1 https://m.edsoo.ru/863cfb20
HckyccTBeHHBIEC COO0IIIECTBA, NX
OTJIUYHE OT MPUPOJTHBIX COOOIIECTB
29 JlaGopatopHnas pabora «3yuenue 1 05 bu6muoreka [JOK

HCKYCCTBEHHBIX COOOIIECTB U UX
obuTtareneit (Ha mpuMepe akBapuyma u

Tp.)»

https://m.edso0.ru/863cfd3c
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Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

30 [Ipupoanbie 30HbI 3eMIIH, UX 1 bubnmnoreka HOK
obuTaTenu https://m.eds00.ru/863cfeea

31 BinsiHue uenoBeka Ha KUBYIO 1 bubnmoreka [JOK
IIPUPOLY https://m.eds00.ru/863d0340

30 I'11o6abHBIC SKOJOTHYECKHE 1 bubnuorexa [JOK
pOoOJIEMBI https://m.edsoo.ru/863d0340

33 ITyTtu coxpaHeHus 6GMOIOrNYECKOro 1 bu6muoteka [JOK
pa3Hoobpa3us https://m.eds00.ru/863d064c
PesepBHeIil ypok. O6o01IeHHE 3HAHNT

34 10 MaTepuay, H3y4YeHHOMY B 5 1
KJj1acce

OBILIEE KOJIMYECTBO YACOB I10 34 0 3
I[TPOT'PAMME
6 KJIACC
No KonnyecTBo yacos DneKTpoHHbIE HU(POBBIE
Tema ypoka
/11 Beero Kontp. | Ilpakr. o0Opa3oBarebHbIC
padoTsl paboTsl
pecypchl
1 Boranuka — Hayka o0 pacTeHUAX 1 bubmiorexa LIOK
https://m.edsoo.ru/863d0af2
OO01ue npu3HaKu U YPOBHU
2 oprI:HmaEHH paCTI/IT}gT)II)HOI‘O 1 bubmaorexa LIOK
https://m.eds00.ru/863d0c82
opranmusma
3 CriopoBble U CEMEHHbIE PACTEHUS 1 bubmnorexa [IOK
https://m.eds00.ru/863d0de0
PacturenbHas kiieTka, €€ u3y4eHue.

4 JlaGopatopHnas pabora «3yueHue 1 bubmmnoreka HOK
MHKPOCKOIMYECKOTO CTPOEHUS JIUCTa https://m.edsoo.ru/863d0fde
BOJHOI'O PACTEHUS DIIOAEH»

XHUMHUYECKUHN COCTAB KIIETKH.

5 JlabopaTtopHas pabota «OO0Hapyx eHue 1 05
HEOPraHMYECKUX U OPTraHUYECKUX '

BEIIECTB B PACTEHUM»

6 JKu3HenesaTeabHOCTD KIETKH 1
PactutenbHble TKaHU, UX QYHKIHH.

7 JlaGopatopHnas pabora «3yuenue 1 05 bu6muoreka [JOK
CTPOEHHUsI paCTUTEIbHBIX TKAaHEN ' https://m.edsoo.ru/863d115a
(Mcnonbp30BaHNE MUKPOIIPENIAPATOB)»

Opransl pactenuii. JlaboparopHas
pabota «/3yueHue BHEITHETO

;| e meror | o5 imore LOK
p . poap ' https://m.edsoo.ru/863d12ae
9K3EMIUISIpaX PACTeHUM): MACTYLIbs
CyMKa, pe/ibKa JIUKasl, TIOTUK €IKUN 1
JIpyTHUe pacTeHUs»

9 Crtpoenue cemsiH. JlabopatopHas 1 05 bubnmnorexa [JOK

pabota «M3yueHue CTpOeHHUs CeMsIH

https://m.edsoo.ru/863d3cca
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OJIHOJIOJIBHBIX M JIBYJIOJIbHBIX

pacTeHumn»

Bupl kopHEl 1 THIIBI KOPHEBBIX

cucrem. JlabopatopHast pabora

4
o | e oo | B morea 10K
P https://m.eds00.ru/863d1402

Ha IIpUMepe repOoapHbBIX K3EMIUIIPOB

WJIM )KUBBIX pacTeHuil. 3yueHnue

MHUKpOIIpenapara KJIeTOK KOPHS

. bub6nmoreka [IOK
11 Bunousmenenne xopueii . https://m.eds00.ru/863d197a
[ToGer. Pa3BuTre modera U3 MoYKH.
Jlab 0 "
p | eostogme s apene | b5 Bibmoraliok
p ' https://m.edso0.ru/863d1c90
TeHEPATHBHBIX MTOYEK (Ha MpUMepe
CUPEHH, TOTIOJIS U APYTUX PACTCHHIA)»
Crpoenue ctebs. Jlaboparopras
0 P
13 E/I?AK(;)Tc?czozziﬁiiﬁigiﬁzeﬂnﬂ BETKU 1 0.5 bubmorexa LIOK
' https://m.edso0.ru/863d28ca
nepeBa (Ha TOTOBOM
MHUKpOIIpernapare)»
BremHee 1 BHyTpeHHEE CTPOCHHE
nucra. JlaboparopHas pabora

14 «O3HAKOMIICHUE C BHEIITHUM 1 05 bubnuoreka [{OK
CTPOCHUEM JIUCTHEB U ' https://m.edso0.ru/863d1e98
JIUCTOPACTIONOKEHUEM (Ha KOMHATHBIX
PaCTEHHSIX)».

Bunonsmenenus mooeros.

15 JlabopaTopHas pabota 1 05 bubnnorexa [JOK
«HMccnenoBanue CTpoeHus ' https://m.eds00.ru/863d2c08
KOPHEBHIIA, KITYOHS, TYKOBHIIBD)

Ctpoenue u pazHOOOpa3ue IBETKOB.
16 H;Iéopifopl/lligﬁ p};60TIz)1 «II//II3)I/IIfeI$eB 1 0.5 bubmorexa LOK
' https://m.eds00.ru/863d3842
CTPOCHHSI IIBETKOBY
Cougerns. JJaboparopHas pabora
17 «OIC_’;IHaKOMJ'IeHI/IeIZJ palsjnnqlmen 1 0.5 bubnmorexa LIOK
N ' https://m.edso0.ru/863d3842
THUITAMH COLIBETHI»
bubnunorexa LIOK

18 Tnone! 1 https://m.edsoo.ru/863d3b4e

19 PacnipocTpanenue miofoB 1 ceMsiH B 1 bubmuotexa [IOK
IIpUpoIe https://m.edsoo.ru/863d3b4e

. bubnunorexa LIOK

20 Obmen BemecTs y pactenmii 1 https://m.eds00.ru/863d2550

21 MuHepanbHOE MUTaHUE PACTEHHH. 1 bubmuoteka [IOK
Y no6penus https://m.eds00.ru/863d1b00

22 ®otocunres. [Ipaktnyeckas padora 1 05 bubmuoreka [IOK
«Habmoienre mporiecca BbIICICHUS ) https://m.edsoo.ru/863d2028
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KHUCJIOpOJa HA CBETY aKBapUyMHBIMU
pacTEHUSIMUY

Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

Ponb poTocuntesa B mpupone u
YKU3HH YeJIOBEKa

23

bu6nunorexa LIOK
https://m.edso0.ru/863d2028

Jpixanue kopHs. JlaboparopHas
24 pabota «M3yueHue poau peIXJICHHS
JUISL IbIXaHUSI KOPHEN»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863d21c2

25 JlucT u cTebenb Kak OpraHbl IbIXaHHS

TpaHcnopT BelecTs B paCTCHUH.
[TpakTuyeckas padora «BrisiBienue
NEepEBUKEHUS BOJIBI U MUHEPAIBHBIX
BEILIECTB I10 APEBECUHEN

26

0.5

bu6nunorexa LIOK
https://m.edso0.ru/863d2320

bu6nmoreka [IOK
https://m.edsoo.ru/863d2c08

27 Boinenenue y pacrenuii. Jlncronaz

IIpopacranue cemsH. [IpakTudeckas
pabota «OnpeaeneHne BCX0KECTH

28 CEMSIH KYyJIbTYPHBIX PACTEHUH U OCEB
uX B IpyHT». «OImpeienenue ycioBuii
MIPOPACTAHUS CEMSTH»

0.5

bubnuoreka [{OK
https://m.edsoo.ru/863d3cca

Pocr u pasButne pactenusl.
IIpakTuyeckas padora «Habmronenue
32 pPOCTOM U Pa3BUTUEM I[BETKOBOTO
pacTeHusl B KOMHATHBIX YCIOBUSX (Ha
npuMepe Gacoid UM TOCEBHOTO
ropoxa)»

29

Pa3sMHOKeHME pacTeHn U ero
3HAYEHUE

30

Omnsbinenue. JIBoiiHOE
OTIOZOTBOPEHHUE

31

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863d2fb4

bubmmoreka IIOK
https://m.eds00.ru/863d3842

32 OO6pazoBaHue MIOI0B U CEMSH

BereratuBHOe pa3MHOKEHHE
pactenuit. [Ipaktruueckas pabora
«OBnasieHne npuéMamu
BEreTaTHBHOTO PAa3MHOKEHHSI

33 pacTeHuil (4epeHKoBaHHe M0OEroB,
YepeHKOBAaHUE JIUCTHEB U JIPYTHE) HA
pUMepe KOMHATHBIX PAaCTeHUI
(TpameckaHIMsl, CEHITONINs, OETOHMS,
CaHCEBbEPA U JIPYTHe PACTCHUS)»

PesepBHbIit ypok. O6001IeHHE 3HAHUT
34 O CTPOEHUU U KUZHEAECATEIbHOCTH
PaCTHTENHHOTO OpPraHu3Ma

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

34

0.5

bubmmoteka IIOK
https://m.edso00.ru/863d39c8

bubnunorexa LIOK
https://m.edsoo.ru/863d34d2
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7 KUIIACC
Neo KonnaectBo qacos DIEeKTPOHHBIE HU(POBLIE
/1 Tema ypoxa Beero | KoHTP. | llpakr. o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypchl

1 MHuoroo6pasue opraHu3MoB 1 UX 1 bubmmoreka [JOK
KJIaCCU(UKALIHS https://m.edsoo.ru/863d4314

2 boranuka — Hayka 0 pacTEHHUSIX. 1

3 CucrtemaTuka pacTeHui 1 buGnuorexa LIOK

https://m.eds00.ru/863d449a
Hwusmme pacrenus. O0mias
XapaKTEPUCTUKA BOJOPOCIIEH.

4 JlaboparopHas padota «3yuenue 1 05 bubmmorexa [JOK
CTPOECHUS OJHOKIIETOYHBIX ' https://m.edsoo.ru/863d46a2
BOZIOpOCIIei (Ha mpumepe
XJIaMUJIOMOHA/1bI U XJIOPEJLIbI)»

Husuime pacrenus. 3enensie
Bogopociu. [Ipaktuueckas pabora

5 «M3yuenue crpoeHus 1 05 Bbu6mmoteka [JOK
MHOT'OKJIETOYHBIX HUTYATBIX ' https://m.eds00.ru/863d4832
BOZIOpOCIeH (Ha mpuMepe CIIUPOTUpbI
U YJIOTPHKCA)

6 Pa3mHOMXkeHMe 3e51eHbIX BOIOpOCen 1 bubmorexa LIOK

https://m.eds00.ru/863d499a

v Husmme pacrenuns. bypeie u kpacHble 1
BOJOPOCIH

8 O06001eHre 3HaHU IO TeMe 1
«Hwuzmme criopoBbie pacTeHUS»

9 Bricmie criopoBbie pacTeHUs 1 bubmaorexa LIOK

https://m.edsoo.ru/863d4fc6
OO1as xapakTeprCcTUKa U CTPOSCHUE

10 MXOB. 3eneHble MxH. [IpakTuyeckas 1 05 bubmmnoreka HOK
pabora «3yueHue BHENTHETO ' https://m.edso00.ru/863d4b02
CTPOEHHS MXOB (Ha MECTHBIX BUAAX)»

Cdarunym.Crpoenue u
11 )Kg?,HeJ}I/eSITeHl:;HOCTB. 3HadueHne B 1 bubmorexa LJOK
https://m.edsoo.ru/863d4e5e
MIPUPOJIC U JJIs YETIOBEKa.

12 [ukan pazButus MxoB. Poiib MXOB B 1
MIPUPOJIE U ACSITETbHOCTU YeJIOBEeKa

13 OO6mrast XxapakTepucTruKa 1 bubmmoreka [JOK
MaropOTHUKOOOPa3HbIX https://m.edso0o.ru/863d4fc6
OcoOeHHOCTH CTPOEHUS U
KHU3HEESATEIbHOCTH IJIayHOB,

14 xBouiei. [Ipaktuueckas pabota 1 0.5 Egggﬁ%ﬁ;{;gﬁ/}fms 4512
«M3yueHune BHEIIHETO CTPOSHUS
XBOIIA»

15 OcoOeHHOCTH CTPOEHUS U 1 0.5

KHU3HCACATCIbHOCTH ITAIIOPOTHUKOB.
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[IpakTrueckas padota «M3ydenue
BHEILIHETO CTPOCHUS MAMIOPOTHUKAY

16 Pa3zMHoxeHre ¥ LMK pa3BUTHUS 1 bubnmnoreka HOK
MaropOTHUKOOOPAa3HBIX. https://m.eds00.ru/863d5282

17 3HaueHue NanopoTHUKOOOPA3HBIX B 1 bubnmoreka [JOK
IIPUPOJIE U )KU3HU YEIIOBEKA https://m.eds00.ru/863d5282
OOm1ast XxapaKTEpUCTHKA XBOMHBIX
pactenuid. [Ipaktuueckas pabora

18 «/3yueHune BHEIIHETO CTPOEHUS 1 05 bubnnoreka [JOK
BETOK, XBOH, IIMIIIEK ¥ CEMSIH ' https://m.edsoo.ru/863d55a2
rOJIOCEMEHHBIX pacTeHu# (Ha mpumepe
€JI1, COCHBI MJTU JINCTBEHHUIIBI )»

19 Pa3mHOXkeHMe XBOMHBIX, IUKIT Pa3BUTH 1

Ha IPUMEPE COCHBI.

20 3HavyeHNE XBOWHBIX PACTEHUN B 1 bubmmoreka [JOK
IIPUPOJIE U )KU3HHU YEJIOBEKA https://m.eds00.ru/863d5714
OcoOeHHOCTH CTPOCHUS U

21 )KI/I3H6,Z[C}IT6J'ILHOI::TI/I 1 Bubmorexa HOK

. https://m.eds00.ru/863d5868
MMOKPBITOCEMEHHBIX PACTCHUM.
OcoOeHHOCTH CTPOCHUS U
KHU3HEJCATEIIbHOCTH
MMOKPBITOCEMEHHBIX PACTCHUM.

22 1 1
[IpakTuyeckas padora «M3ydyeHune
BHEIIIHETO CTPOCHUS
MTOKPBITOCEMEHHBIX PACTEHUI

23 Krnaccudukanys nokpbITOCEMEHHBIX. 1 Egggﬁ%fg;gﬁ}é& 45202

24 [yt pa3BUTHS TOKPHITOCEMEHHBIX 1
pacTeHUN.

CemeiicTBa KJ1acca JBYIOJbHBIE. Bu6nmorexa [IOK
IIpakriaeckas pabora «M3yuenne https://m.eds00.ru/863d5b88

55 IIPU3HAKOB IIPEICTABUTENIECH 1 05 https://m.edsoo.ru/863d5dae
cemelricTB: KpecTouseTHbie ' https://m.eds00.ru/863d5f20
(KaHYCTHLIe)Ha rep6apHHX " https://m.edsoo0.ru/863d607e
HATYPaITbHBIX 06PA3Iax» https://m.edsoo.ru/863d61e6

but6mmoreka [IOK
I[pakthyeckas pabora «M3yuenue https://m.eds00.ru/863d5b88

26 MPU3HAKOB MPEACTABUTENCH 1 1 https://m.edsoo.ru/863d5dae
cemelicTB: Po3zoiuBerHbie (Po30Bbie) Ha https://m.eds00.ru/863d5f20
repOapHbIX U HATYPAIBHBIX 00pa3ax» https://m.eds00.ru/863d607e

https://m.edsoo.ru/863d61e6

I[NpaxTrueckas pabora «3ydenne Egg?ﬁﬁf:é‘; 58};63d5b88

| Mo | 1 | Miinesconiseuss
’ ’ https://m.eds00.ru/863d5f20

Ha repbapHbIX 1 HATYPalTbHBIX https://m.edsoo.ru/863d607e
obpasuax» https://m.eds00.ru/863d61e6



https://m.edsoo.ru/863d5282
https://m.edsoo.ru/863d5282
https://m.edsoo.ru/863d55a2
https://m.edsoo.ru/863d5714
https://m.edsoo.ru/863d5868
https://m.edsoo.ru/863d5a02
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6

Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

CemelicTBa Ki1acca JBY10JIbHEIE E;Ifsn/l//lomé(a HO;;63d5b88
I 6 u ps://m.edsoo.ru
)8 . p;;;;?:;iaﬁep ;;);;;;Hs;qeme 1 1 https://m.edsoo.ru/863d5dae
e . Pec https://m.eds00.ru/863d5f20
cemeiicTB: [laciéHoBbie Ha repOapHBIX hitps://m.eds00.ru/863d607¢
¥ HaTypajbHBIX 00pa3sLax» https://m.eds00.ru/863d61e6
CewmelicTBa Ki1acca JABYI0JIbHBIE Bu6muorexa [IOK
HpaxkTiieckas pabota «M3yderne https://m.edsoo.ru/863d5b88
29 IIPU3HAKOB IIPEICTABUTENICH 1 1 https://m.edsoo.ru/863d5dae
ceMmenicTB: CII0KHOIL[BETHERIE https://m.edsoo.ru/863d5f20
(ActpoBblie) Ha TepOapHBIX U https://m.eds00.ru/863d607e
HATYpaIbHBIX 00PA3LAX» https://m.edso0.ru/863d61e6
XapakTepHble IPU3HAKH CEMEUCTB Bu6muorexa [IOK
KJ1acca ofHooNbHbIe. [IpakTiyeckas https://m.eds00.ru/863d5b88
30 pabota «/3y4yeHne npu3HaKkoB 1 05 https://m.edsoo.ru/863d5dae
MpeCTaBUTENEH CEMENCTB: JIneitHpie ' https://m.eds00.ru/863d5f20
Ha repOapHBIX U HATYPAJIbHBIX https://m.edso0.ru/863d607e
06pasiax» https://m.edso0.ru/863d61e6
XapaKTepHbIC IPU3HAKHA CEMEHCTB Bu6auoreka LIOK
KJacca oiHoAo0JIbHEIE. [IpakTryeckas https://m.edso0.ru/863d5b88
31 pabora «/3ydeHne Mpru3HAKOB 1 1 https://m.edsoo.ru/863d5dae
MpEACTaBUTENEH CEMENCTB: 3J1aKOBBIE https://m.eds00.ru/863d5f20
Ha repOapHBIX U HATypalbHbIX https://m.eds00.ru/863d607e
o6paziax» https://m.eds00.ru/863d61e6
K
32 conelieTs nokpTocemen b, X ) Bu6mnorexa LIOK
p ’ https://m.eds00.ru/863d634e
HCIIOJIb30BaHUE YETIOBEKOM
KynbTypHble npeacraBuTenu
33 CEMENCTB MOKPBITOCEMEHHBIX, UX 1
HCII0JIb30BaHUE YETIOBEKOM
O060061eHue IO TeEMe
34 «CucTeMaTnyecKue rpymnibl 1
pacteHuii. Beicime pacteHus»
35 DBOJIOIIMOHHOE Pa3BUTHE 1 bubnnorexa [JOK
pacTUTEIBHOTO MUpa Ha 3eMJie https://m.eds00.ru/863d651a
36 Oransel pa3BUTUSI HA3EMHBIX pacTEHUI 1 bu6muoreka [JOK
OCHOBHBIX CUCTEMATUYECKUX IPYIIIT https://m.eds00.ru/863d668c
DKCKYpCUU WIN BUIEOIKCKYPCHH.
37 Pa3BuTHe pacTuTENEHOrO MHUpa Ha 1
3emiie
38 Pactenus u cpena obutanusi. 1 bu6muoreka [JOK
Dkojorudeckue GpakTopbl https://m.edsoo.ru/863d67ea
but6mmoreka [IOK
39 PacTurenburie coodmectsa 1 https://m.eds00.ru/863d695¢c
40 CrpyKkTypa pacTUTEIBLHOTO 1 bubnuoteka [JOK
coo0IIIeCTBa https://m.edso0.ru/863d695c
41 KynberypHble pacTeHus U UX 1 bubnmoreka [JOK
MPOUCXOXKICHHUE. https://m.edso00.ru/863d6cc2
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KynbTypHble pacTeHus

42 CEJIbCKOXO35IMCTBEHHBIX YTOAUMN 1

43 3KCKprE/I$I «3yuenue CopHbIX 1
pacTeHui peruoHa»

44 Pacremis ropona. . ]ﬁg{ij?lpllr?:é(;)c%.lﬁg%dGeZa

45 Pacrenus nauero cena. 1

46 JlekopaTuBHOE IBETOBOJICTBO 1

47 KoMHuaTHbIC pacTeHus, KOMHATHOE 1
LIBETOBO/ICTBO.

48 OxpaHa pacTUTEIbHOTO MUpa 1 BH6J?HOTeKa HOK

https://m.eds00.ru/863d6f88

49 Pacrenns Kpacnoit kauru Poccun. 1
O06o00mieHne 3HaHUI IO TeMaM

50 Pactenus B mpupoiHOM cOOOIIECTBEY, 1
«PacTeHus v 4eI0BEK»

BbakTepuu - nosiiepHbIe OPraHU3MBI.
OO01mas xapakTepucTuka OakTepuil.
51 HaéL(I)paTOIiI?HaH §a60Ta «I/Izyqefme 1 0.5 BH6J?HOTeKa HOK
CTpOCHII GaKTEpHii (HA FOTOBBIX https://m.eds00.ru/863d75f0
MUKpOIpenaparax)»
52 Ponw G6akTepuii B mpupoe. 1 ﬁg&?ﬁ;?:g;gﬁ}é% 47570
BonesneTBopHbIe OakTepun W MeEpbI

53 poUIaKTUKH 3a00JIeBaHUH, 1
BBI3bIBAEMBIX OAKTEPUSIMHU.
baktepun Ha ciyx0Oe y uenoBeka (B

54 CEIIbCKOM XO3SHUCTBE, 1
IIPOMBIIIJIEHHOCTH).

55 I'pu6b1. O61Ias XapakTepucTUKa 1 Eg&?ﬁgfg;gg/}é% 47066
HInanounsie rpudsl. [TpakTnyeckas

abora «M3yueHue crpoeHus

56 ?IJ'IOI[OBLIX T};J'I mnﬂnngHX rpuboB 1 0.5 BH6J?HOTeKa HOK
(W1 U3ydeHue NUISIIIOYHBIX TPHOOB Ha https://m.eds00.u/863d70e6
MYJISDKAX)»
3HaueHue NUISTOYHBIX TPHOOB B

57 MIPUPOIHBIX COOOIIECTBAX U KUZHU 1
4eloBeKa.

[TnecueBblie u npoxoku. [IpakTudeckas
abora «/3yuyenue crpoeHus

58 E,ZLHOKJICTO‘I};ILIX (My:cl())p) " 1 0.5 EH@?HOTeKa HOK
MHOTOKIIETOUHbIX (eHHIILT) ttps://m.eds00.ru/863d72b2
TJIECHEBBIX TPUOOBY

59 I'puOBbI -napa3uThl pacTeHUIA, 1 bubmuoreka [IOK

JKHUBOTHBIX U YCJIOBCKa

https://m.edso0.ru/863d72b2
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60

JInmaiHUKY - KOMILIEKCHEIE
OpraHU3MBI.

bubnunoreka LIOK
https://m.edso0.ru/863d7460

61

62

[Ipaktuyeckas  pabota
CTPOCHUSI JINIIAHUKOBY

3HayeHUe JIMIIAHHUKOB B MPHUPOJE U

KH3HHU 4YCJIOBCKA.

«3y4yenune

63

64

O060061IeHre 3HaHUH TI0 TEME
«"puOblL.JIuraitHuKN

DKkckypcust «MHoroodpasue pacTeHUH

HaIIero Kpas»

65

O6o6maromuii ypok «CTpoeHue
PaCTHTEITHLHOTO OPraHU3May

66

67

O6o06matomuii ypok «MHOT00Opa3ue
pacTeHui»

O6o6matomuii ypok «MHoroo6pasue
rpuOOB, JTUIIAHHUKOB, OAKTEPUII»

68

Hrorosslii ypok 110 Kypcy.
KonTtposnbHas padora.

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
8 KUIACC

68

12,5

Ne
/1

Tema ypoka

300I10rUsI — HayKa O JKUBOTHBIX

OO6mue npru3HaKU KUBOTHBIX.
MHuoroo6pasue >KUBOTHOTO MUpa

CrpoeHue 1 )KU3HEAEATENbHOCTD
JKUBOTHOU KJIETKH

KonmuectBo yacoB

Bceero

Konrtp.
pabdoTEI

IIpakr.
padoTEI

DIIEeKTPOHHBIE UPPOBBIC
oOpasoBarebHbIe
pecypchl

bubnmorexa LIOK
https://m.edso0.ru/863d7744

bubnmorexa LIOK
https://m.edso0.ru/863d78a2

bubmmoteka IIOK
https://m.edso0.ru/863d7c26

Tkanu kuBOTHBIX. Opransl 1
CUCTEMBI OPTaHOB >KMBOTHBIX.
JlabopaTopHas pabota
«MccnenoBanue Mo MUKPOCKOIIOM
TOTOBBIX MUKPOIIPENAapaTOB KIETOK U
TKaHEH KUBOTHBIX)»

Omnopa u 1BUKEHHUE )KUBOTHBIX.
[IpakTnueckas pabora
«O3HaKOMJIEHHE C OpraHaMH OTOPHI U
ABWXXCHUSA Y ) KUBOTHBIX»

0.5

0.5

bu6nmorexa LIOK
https://m.edso00.ru/863d7d98

bubnunorexa LIOK
https://m.edsoo.ru/863d7fle

[Iutanue u nuieBapeHue y
MPOCTEUIIINX U 0€CTIO3BOHOYHBIX
YKWBOTHBIX

but6mmorekxa [IOK
https://m.edso0.ru/863d809a

[Iutanue u nuieBapeHue y
[M03BOHOYHBIX KUBOTHBIX.
[TpakTuueckas padbora «M3yueHue

0.5

but6mmoreka [IOK
https://m.edso0.ru/863d82ca
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Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

cIoco0oB IOIJIOIICHUS IMUIIHA Y
KHUBOTHBIX»

JlpixaHue xuBOTHBIX. [IpakTHueckas

bubnunoreka LIOK

8 pabora «M3yuenue cnocoOoB 1 0.5 https://m.eds0o.ru/863d84fa
JBIXaHUS Y )KUBOTHBIX)»

TpancnopT BewecTB y
0€Cr03BOHOYHBIX KHUBOTHBIX.

9 [TpakTyeckas pabora 1 05 bubmnoreka [JOK
«O3HaKOMIIEHHE C CUCTEMAMHU ' https://m.eds00.ru/863d86c6
OpraHOB TPAHCIIOPTA BEUIECTB Y
KUBOTHBIX)»

10 KpoBoobpartienne y mo3BOHOYHBIX 1 bubmmoreka [JOK
YKUBOTHBIX https://m.eds00.ru/863d8856

bubnunoreka LIOK

1 Bhinesienne y KHBOTHEIX . https://m.eds00.ru/863d89d2
[TokpoBBHI TeNa y KUBOTHBIX.

bubnuoreka [{OK

12 [IpakTuueckas padbora «M3yuenue 1 0.5 https://m.edsoo.ru/863d8d74
MTOKPOBOB TeJIa y dKUBOTHBIX)»

13 Koopaunanus u perynsauus 1 bubnnoreka [JOK
KU3HEJEATEIIbHOCTH Y JKUBOTHBIX https://m.eds00.ru/863d8f9%

14 PaznipaxuMocTh ¥ MOBECHUE 1 bubnunoreka LIOK
YKUBOTHBIX https://m.eds00.ru/863d9260
®DopMBI Pa3MHOKEHUS YKHBOTHBIX.

15 [TpakTruyeckas padora «CtpoeHue 1 05 bubmmnoreka HOK
SIl@a U pa3BUTHE 3aPO/IbIIIA MITHLIBI ' https://m.edsoo.ru/863d93b4
(KypHIIBI)»

16 PocT u pa3BuTHE )KHBOTHBIX 1 bubmnorexa [IOK

https://m.edsoo.ru/863d93b4

17 OCHOBHBIE CUCTEMATUYCCKUE 1 bubnmorexa LIOK
KaTerOpuH KUBOTHBIX https://m.eds00.ru/863d9526
OO1as xapakTepucTUKa
npocreimux. JlaboparopHast pabota

18 «HccnenoBanue CTpOeHUS 05 bubmuorexa [IOK
nHpy30pun-TyPenbku u HabIoIeHue ' https://m.eds00.ru/863d974c
3a e€ nepeaBuxkeHueM. M3yuenue
XEMOTaKCHCa»

but6mmoreka [IOK
19 Kryruxonocuet n Hugysopun 1 https://m.eds00.ru/863d974c
MHoroo0pasue mpoCTeHIINX.
3 9
| e pordhmapporex | o5 Dm0k
’ paroprai ' https://m.eds00.ru/863d974c
pabora «MHOTOOOpA3He MPOCTEHIITNX
(Ha roTOBBIX IIpenaparax)»
OO0mas xapakTepucTuKa
21 KHUIIIEYHOMOJIOCTHRIX. [IpakTuueckast 1 05 bubnmnorexa [JOK

paborta «VccnenoBanue CTpoeHUS
MPECHOBOIHOM TUJIPBI U €€

https://m.edso00.ru/863d9a30
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NepeaBIKEHUS (LIKOJIbHBIN
aKBAPUYM)»

MHuoroo6pasue KUIIeYHOMOJIOCTHBIX.
3HaYeHHEe KUIICYHOMOJOCTHBIX B
MIPUPOJIC U KU3HH YETIOBEKA.

bubnunoreka LIOK

22 HpaxTuteckas pabora 1 0.5 https://m.edsoo.ru/863d9ba2
«MccnenoBanve MUTaHUS THAPBI
nadHUSIMHU ¥ [UKJIOMaMH (ITKOJIbHBIN
aKBapUyM)»
bubnunorexa LIOK
23 Hepsu. Ilnockue uepsu 1 https://m.edsoo.ru/863d9d50
[Tapa3zuTHueckue MIOCKUe YEPBH.
24 mpuonocolnenmimapasummecan 1 05 ~Bubmorexa IOK
pretic p ' https://m.edsoo.ru/863da070
YepBell K mapa3uTu3mMy (Ha TOTOBBIX
BIIQXKHBIX U MUKPOTIpEnaparax)»
bubnuoreka [{OK
25 Kpyriie iepsu 1 https://m.edsoo.ru/863d9efe
Kosnpuatsie uepBu. [IpakTnyeckas
pabora «HccnenoBanue BHyTPEHHETO
26 CTPOCHHUS JI0KIEBOTO uepBs (Ha 1 0.5 BH6J?HOTeKa LOK
https://m.edsoo.ru/863d9efe
TOTOBOM BIIQYKHOM TIperapare u
MHUKpOIIpernapare)»
27 OO6m1as xapakTepucTruKa 1 bubnnorexa [JOK
YJIEHUCTOHOTUX https://m.edso0.ru/863da3c2
28 Pakoo6pazubie. OcobeHHOCTH 1 bubmmnoreka HOK
CTPOECHUS U JKU3HEIESITEIbHOCTH https://m.edsoo.ru/863da53e
29 [Tayxoo6pa3ubie. OcoOeHHOCTH 1 bubmmnoreka HOK
CTPOECHUS U JKU3HEIEITENBHOCTH https://m.edsoo.ru/863da6a6
Hacekxombie. OcoG€HHOCTH CTPOEHUS
Y )KU3HEIEATEeIbHOCTH.
IT 0
30 «IE)I?C(;I:IS;ZS:I/IIS iHZII?HeFo CTPOEHHUS 1 0.5 bubmnorexa [IOK
8 P ' https://m.edsoo.ru/863da89%a
HaCceKOMOro (Ha MpUMepe MaCKoro
KyKa WU APYTUX KPYITHBIX
HaCEKOMBIX-BPEIUTEIICH )»
HacexoMmble ¢ HEMOJTHBIM
npeBpartieHneM. [IpakTudeckas
31 pabota «O3HaAKOMIICHHE C 1 05 bubnmnoreka [JOK
Pa3JIMYHBIMU TUIIAMU PA3BUTHUS ' https://m.edsoo.ru/863da89%a
HaCEeKOMBIX (Ha MpuMepe
KOJUIEKLIUIN )»
32 Hacekomeble ¢ MOJHBIM 1 but6mmoreka [IOK
IIpEBpALLIEHUEM https://m.edsoo.ru/863da89%a
OO6mrast XxapakTepruCTHKa MOJITIOCKOB.
33 IIpakTryeckas pabora 1 0.5 bubmorexa IOK

«I/ICCJ'IG,HOBaHI/Ie BHCIIHCT'O CTPOCHHA

https://m.edsoo.ru/863dab7e
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Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

PaKOBHH IIPECHOBOJIHBIX K MOPCKUX
MOJLITIOCKOB (pakOBHHEI 0e33y0KH,
MIEPIIOBHUIIBL, TIPYIOBHKA, KATYIITKU U

ap.)»

MHuoroo0pasue MOJUTIOCKOB.

bubnunoreka LIOK

34 3HUCHHE MOILTIOCKOB B PUPOAC 1 1 https://m.edsoo.ru/863dacd2
KU3HU YeJIOBEKa
35 OO01mas xapakTepruCcTUKa XOPIOBBIX 1 bubnmnoreka HOK
KUBOTHBIX https://m.edsoo.ru/863dae44
OO6m1ast xapaKTepuCTHKA PhIO.
[TpakTuyeckas pabora
36 «MccnenoBanue BHEIIHETO CTPOSHUS 1 05 bubmmoreka [JOK
1 0COOEHHOCTEN NepeIBUKEHUS ' https://m.edso0.ru/863db010
pBIOBI (Ha MpUMepe KUBOH PHIOBI B
OaHKe ¢ BOJON)»
Oco0eHHOCTH BHYTPEHHETO CTPOCHHUS
Y TIPOIIECCOB KU3ZHEEATEIILHOCTH
37 pwI0. JIaGoparoprast pabota 1 05 bubmmorexa [JOK
«HccnenoBanrue BHYTPEHHETO ’ https://m.edsoo.ru/863db010
CTpoeHus1 pbIObI (Ha IpUMepe
TOTOBOTO BIIQYKHOIO MIpernapaTa)y»
bubnunoreka LIOK
38 XPpAICBLIC M KOCTHBIC PHIOLI 1 https://m.edso0.ru/863db16e
39 MHuoroo6pasue pri0. 3HaueHue pbIo B 1 bubmmnoreka HOK
IIPUPOJIE U KU3HU YEIIOBEKA https://m.edsoo.ru/863db2ea
40 OO6mras xapakTepucTruKa 1 bubnmnorexa [JOK
36MHOBOJIHBIX https://m.edsoo.ru/863db6be
p | Do ypemen poems | B 10K
port a https://m.edsoo.ru/863db6be
36MHOBO/IHBIX.
M
o | Mot oo | B 10K
paHa. A https://m.edsoo.ru/863dbala
MIPUPOJIE U )KU3HU UeTOBEKa
43 OO1as xapakTepucTUKa 1 bubmuorexa [IOK
MPECMBIKAIOIIUXCA https://m.edsoo.ru/863dbb78
4 unponcecos musmesemenmocn 1 Butmnorexa LIOK
pont 4 https://m.edso00.ru/863dbcc2
MTPECMBIKAIOIITUXCSI
MHuoroo6pasue npecMbIKAIOIIUXCS 1
45 UX OXpaHa. 3HaueHue 1 bubmuotexa [IOK
MPECMBIKAOIINXCS B IPUPOLIE U https://m.edso0.ru/863dbef2
YKU3HU YeJIOBEeKa
OO6m1ast xapaKTepUCTUKA TITHII.
[IpakTuueckas pabota
46 «HccrnenmoBanre BHEIIHETO CTPOCHUS 1 0.5 bubnmorexa LIOK

Y TIEPbEBOT0 MTOKPOBA MTHI] (Ha
pUMepe uydesa NTull 1 Habopa

https://m.edsoo.ru/863dclea
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Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

NepbEB: KOHTYPHBIX, ITyXOBbIX U
yxa)»

Oco0EHHOCTH CTPOEHHS M IIPOLIECCOB
KU3HEACATEIBHOCTH TTHII.

bu6nmoreka [IOK
47 Tpaxruucckas padota 5 1 05 https://m.edsoo.ru/863dc3s2
«HccnenoBanue ocoOeHHOCTEN
CKeJIeTa MTHUIbDY
48 [ToBenenue nturl. Ce30HHBIC SABICHUS 1 bubmuorexa [IOK
B JKM3HH MTHIL https://m.edsoo.ru/863dc62c
49 3HavYeHHE NTUL] B IPUPOJE U KU3HU 1 bubmmoreka [JOK
YyeJoBeKa https://m.edsoo.ru/863dc8a2
50 OO01mas XxapaKTepUCTUKA U CPEJIbI 1 bubmmoreka [JOK
SKA3HU MJIIEKOITUTAIOIIINX https://m.edsoo.ru/863dca3c
OcobeHHOCTH CTPOSHUS
MIeKonuTarmux. [Ipaktnyeckas
51 pabora <<I/ICCJ?—€[:IIOBaIfHe 1 0.5 buGnuorexa LIOK
. ' https://m.edsoo.ru/863dca3c
0COOEHHOCTEH CKemeTa
MJICKOITUTAFOIIIMX )
[Ipouecchl KU3HEAEATEIBHOCTH
e o5 BiomoLON
P oA . ' https://m.edsoo.ru/863dccda
0COOEHHOCTEH 3yOHOI CHCTEMBI
MJICKOITATAFOIIIMX )
IToBeneHne MIIEKOTTUTAIOIIIUX.
53 Pa3MIJ{10>KeHI/Ie U pa3BI/ITI/I(I3H 1 bubmorexa LOK
https://m.edsoo.ru/863dce9c
MJICKOTTHTAIOIINX
bubmmoteka IIOK
54 Mtoroobpasie MICKONHTAIOIINX 1 https://m.edsoo.ru/863dd374
55 3HaueHue MIIEKOIIUTAIOUINX B 1 bubmmnoreka HOK
MIPUPOJIE U )KU3HU YEJIOBEKa https://m.edsoo.ru/863dd4e6
56 O06o0mmaromnrii ypok 1mo teme 1
«IT03BOHOYHBIE )KHBOTHBIC)
57 DBOJIIOLIMOHHOE Pa3BUTHE KUBOTHOTO 1 bubmuoreka [{OK
MHpa Ha 3emiie https://m.edsoo.ru/863dd8ba
[TaneonTonorus — HayKka o JPEBHUX
58 oburarensax 3emuu. [IpakTuueckas 1 05 bubnmnoreka [JOK
pabota «VccnemoBaHue HCKOMaeMbIX ' https://m.edsoo.ru/863dda2c
OCTaTKOB BBIMEPIIINX KHUBOTHBIX)»
59 OCHOBHBIC 3TaNbl YBOJIOIHHI 1 bubmuoreka [{OK
0€CI03BOHOYHBIX KHBOTHBIX https://m.edso0.ru/863ddb94
60 OCHOBHBIE 3Tallbl BOITIOLUU 1 bu6muoreka [JOK
MO3BOHOYHBIX KMBOTHBIX https://m.edso0.ru/863ddd60
but6mmoreka [IOK
61 KupoTHbie u cpesia oOuTanmA 1 https://m.eds00.ru/863de058
[Tomynsum >KUBOTHBIX, UX BuGmorexa LIOK
62 xapakTepucTuku. [TuieBrbie CBs3U B 1

MIPUPOJTHOM COOOIIECTBE

https://m.edsoo.ru/863delca
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63 JKUBOTHBIN MUDP NPUPOJHBIX 30H 1 bubmmoreka [JOK
3emin https://m.edsoo.ru/863de6c0
64 Bo3snelicTBue yenoBeka Ha )KUBOTHBIX 1 bubmuorexa [JOK
B MPUPO/IE https://m.eds00.ru/863de846
65 CenbCKOX0351CTBEHHBIC )KUBOTHBIE 1 bubmnorexa LIOK
https://m.edsoo.ru/863de9a4
66 JKuoTHbIe B ropojsie. Mepbl 1 bubnmnoreka HOK
COXpaHEHUS )KUBOTHOTO MUpa https://m.edso0.ru/863dec7e
PesepBHbIil ypok. O600maronui
67 ypok 1o teme «CTpoeHue u 1
KHU3HECSATeIbHOCTh OpraHu3Ma
KHUBOTHOT 0
PesepBHeIit ypok. O0o0mIaromumii
68 ypok 1o TeMe «CucreMaTnyeckue 1
IPYNIBI )KUBOTHBIX)
OBILIEE KOJIMYECTBO YACOB I10 68 115

I[TPOTPAMME
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9 KUIACC
0 KosmmuectBo wacos
Ne Tema ypoxa DNEeKTPOHHBIE IUPPOBBIE
n/n Beero Kontp. | Tlpakr. oOpasoBarebHbIC
paboTEI paboThI
pecypcsl
bu6nmoreka [IOK
1| Haykuouenoneke L https://m.edso0.ru/863df188
2 YenoBek Kak 4acTh MPUPOIBI 1 Bubmzorexa HOK
https://m.edso0o.ru/863df354
bub6nmoreka [IOK
3 Amtponorenes L https://m.eds00.ru/8634f354
4 CtpoeHne U XMMUYECKUI COCTaB 1 bubnmnoreka HOK
KJIETKU https://m.edsoo.ru/863df4a8
Tumnsl TKaHel opraHu3Ma 4enoBeka.
5 [IpakTuueckas padota «13yuenue 1 05 bubnnorexa [JOK
MHKPOCKOIMYECKOTO CTPOCHUS TKaHEH ' https://m.eds00.ru/863df606
(Ha TOTOBBIX MUKpOIIpENapaTax)»
OpraHbl ¥ CUCTEMBI OPTaHOB
5 yenoBeka. [Ipaktuueckas pabota 1 05 bubmmorexa [JOK
«Pacnio3HaBaHue OPraHoOB U CUCTEM ' https://m.edsoo.ru/863dfae8
OpraHoOB 4YesioBeKa (110 TabJInIIam)»
7 Hepsubie knetku. Peduekc. 1 bubmmoreka [JOK
Penentopsr https://m.edso00.ru/863dfdb8
8 Hepshas cucrema uenoBeka, ee 1 bubmuoteka [IOK
OpraHu3alys ¥ 3HaueHue https://m.edso0.ru/863dfc6e
9 CnuHHOM MO3T, €ro CTPOCHHE U 1 bubmuorexa [IOK
byHKIUN https://m.eds00.ru/863dffOc
['onoBHOM MO3T, €r0 CTPOCHUE U
10 ¢ynkuuu. [Ipaktuueckas pabota 1 05 bubmuoreka [IOK
«/3y4eHne roJoBHOTO MO3ra ' https://m.edso0.ru/863e00ba
YenoBeKa (M0 MyJIsKaM)»
11 BereratuBHast HepBHas cUCTEMa 1 bubmorexa LOK
https://m.edsoo.ru/863e0682
| e e e . | Busorea 101
Py p p https://m.eds00.ru/863e0682
CHUCTEMBI
13 DHJIOKpUHHAS CUCTEMa YeJIOBEKa 1 Bubmorexa HOK
https://m.edso00.ru/863e098e
o | S ptmeme | B 10K
yMOop peryitt YHKIL https://m.eds00.ru/863e0c36
opranmsma
Ckener uenoBeka, CTPOSHHE €To
15 otnenoB u ¢yHkiun. [Ipaktudeckas 1 05 bubnuotexa [JOK
pabota «/3yueHue CTpoeHus KOCTen ' https://m.eds00.ru/863e10b4
(Ha MYyJISDKAX)»
16 KocTu, ux xummudeckuii cocras, 1 05 but6mmoreka [IOK

cTpoeHue. Turbl KOCTEH.

https://m.edso0.ru/863e0d9e
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[IpakTuueckas pabora
«HccrenoBanue CBOMCTB KOCTHY
MpbleyHas CUCTEMA YETI0BEKa.
[IpakTrueckas padota «M3ydenue
17 BJfI/IiIHI/ISI CTaTH‘I-I)eCKOﬁ u g 1 0.5 bubmnorexa LIOK
. https://m.edso0.ru/863e1398
JUHAMHYECKON Harpy3Ku Ha
YTOMJICHUE MBIIIIID)

18 Hapyiienust onopHo-aBUraTebHOU 1 bubmnoreka [JOK
CUCTEMBI https://m.edso00.ru/863e15f0
[Ipodunaktuka TpaBmaru3Ma. [lepas
MOMOIIIb NPU TPaBMax OMOPHO-

19 JIBUTATEJIbHOTO allapara. 1 05 bubnunoreka LIOK
[IpakTnueckas padbora «Oxa3zaHue ' https://m.eds00.ru/863e15f0
MIEePBOIA MMOMOIIH MPU TOBPEKICHUU
CKEJICTa M MBI

20 BuyTtpennss cpena opranuszma u ee 1 bubmmoreka [JOK
byHKIIUN https://m.edsoo.ru/863e1712
CocraB kpoBu. JlabopaTopHas paborta

21 «M3yueHne MUKPOCKOMTUYECKOTO 1 05 bubmmoreka [JOK
CTPOEHHUsI KPOBM YEJIOBEKA U JIATYLIKH ' https://m.edsoo.ru/863e1712
(cpaBHEHHE)»

29 CséprtriBanue kpoBu. [lepenuBanue 1 bubmmoreka [JOK
KpOBHU. [ 'pyIIibl KpOBU https://m.edsoo.ru/863e182a

bubmmoreka IIOK

23 VIMMyHHTET i ero BHIb! 1 https://m.edsoo.ru/863e1942

24 Opransl kpoBooOparenust CTpoeHue 1 bubmuoreka [IOK
u paboTa cepaia https://m.edsoo.ru/863e1d70
Cocynaucras cuctema. [IpakTudeckas

25 pa6gfa «M3mepenne KpOI;;IHoro 1 0.5 bubmorexa LOK

https://m.edsoo.ru/863ele9c
JTABJICHUS»
Perynsiiiust gesitenbHOCTH cepata u
cocynoB. [IpakTuueckas pabota

26 «Omnpenenenue myJibca U Yucia 1 05 bubnmnorexa [JOK
CEPIEUYHBIX COKpALICHUH B ITIOKOE U ' https://m.edsoo.ru/863e20d6
MOCJIe TO3UPOBAHHBIX (PHU3NUECKUX
Harpy30K Yy 4eJIOBEKay
[Mpodunaktrka cepIeYHO-COCYAUCTHIX
3aboneBanuid. [lepas momomp npu

27 KPOBOTEUYEHMSIX. IPIpaKTH‘{eC;Ha}I P 1 0.5 bubmorexa [IOK

https://m.eds00.ru/863e220c
pabora «IlepBas momomp npu
KPOBOTEUEHU U

28 Jpixanue u ero 3HaueHue. OpraHsl 1 bubnmoreka [JOK
JIbIXaHUS https://m.edsoo.ru/863e231a
Mexanu3msl 1bixanus. Perynsnaus

29 neixanus [IpakTudeckas pabota 1 05 bu6nmnorexa LIOK
«3mepenune o6xBarta rpyHOM KIIETKH ' https://m.edsoo.ru/863e25fe
B COCTOSTHUU BJ0Xa U BBLIOXa»
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30 3a0oJieBaHUs OPraHOB JIBIXaHUS U UX 1 bubmmoreka [JOK
npoduakTuka https://m.edso0.ru/863e2aae
Oxa3aHue nepBoii MOMOIIY IIPU
MMOPAKEHUH OPTAHOB JIBIXaHUSI

31 [TpakTuueckas pabota «OmnpenencHue 1 05 bubnmnoreka HOK
YacTOTEI IbIXaHus. Biausanue ’ https://m.edso0.ru/863e2e64
pa3nuYHBIX (DAKTOPOB HA YACTOTY
JBIXAHUSD»

30 [IuTaTenpHbIC BEIIECTBA U MUIIIEBHIE 1 bubnuorexa [{OK
poayKThl. IIlutanue u ero 3HaueHue https://m.edsoo.ru/863e2f9a

33 Oprasbl nuIIeBapeHus, UX CTPOCHUE U 1 bubnmnoreka HOK
byHKIMH https://m.edso0.ru/863e2f9a
[TumeBapenre B pOTOBOM MOJIOCTH.

34 [IpakTnueckas padbora 1 05 Bbu6mmoteka [JOK
«HccnenoBanue neicTBrus PEpPMEHTOB ’ https://m.edso0.ru/863e30d0
CJIFOHBI Ha KpaxmMain
[TumeBapenue B )KemyIKe U

35 kumeyauke. [Ipaktudeckas padora 1 05 bubnnoreka [JOK
«HaOmronenue neiictBus ’ https://m.edsoo.ru/863e30d0
KEJITYJJOUHOT'O COKA Ha OEIKU»

36 MeTo/1bl U3y4eHHSI OPTraHOB 1 bu6nmorexa LIOK
MUIIEBAPEHUS https://m.edso0.ru/863e3422

bubnmorexa LIOK

37 Turnena miasms 1 https://m.eds00.ru/863e3666
OOMeH BelIeCTB U NpeBpallieHue
SHEPTUH B OPraHU3MeE YEJIOBEKa. En6miorexa LIOK

38 Hpaxtuaccras padora 1 0.5 https://m.edsogru/863e3792
«HMccnenoBanue coctaBa MpoayKTOB
MMUTAHUSDY

bubmnoreka IIOK

39 Perynsaius obmena emects 1 https://m.edsogru/863e38a0
ButamMuHbI 4 UX POk AJIE OpraHu3Ma.

40 [IpakTnueckas padora «CrocoObl 1 05 bubmuoteka [IOK
COXpAaHEHUsI BATAMUHOB B IHILEBBIX ’ https://m.edsoo.ru/863e39ae
MIPOJTYKTAX)

HopMe1 1 peskuM TuTaHus.
Hapymienn MEHa B B
41 HpgiTHiIeci;ﬂ6p§6OTae<?g§CTaBHeHI/Ie 1 0.5 Bubmuorexa LIOK
https://m.edso0.ru/863e3d14
MCHIO B 3aBUCHMOCTH OT
KaJIOPUMHOCTH UL
CrtpoeHure U QyHKIIMH KOXKH.
ITpakTHueckas padora
42 «ﬁccnens;aﬁng C61'(I)OMOHIBIO JTYTIBI 1 0.5 buGmnorexa [IOK
. . https://m.edso0.ru/863e3f76
TBUIbHOM U JTAZJJOHHON CTOPOHBI
KUCTH»

43 Koxka u ee mpousBogHbIE. 1 05 but6mmoreka [IOK

[TpakTuueckas paborta «Onucanue ' https://m.eds00.ru/863e3f76



https://m.edsoo.ru/863e2aae
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https://m.edsoo.ru/863e3792
https://m.edsoo.ru/863e38a0
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e3d14
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76

Ipunoxenue xk OOII OOO MBOY Ilonosunckas COLI

Mep 10 YXOJy 3a KOKeH Jinlia u
BOJIOCAMH B 3aBUCHUMOCTH OT THIIA
KOXI»

Koxa u repmoperynsauus.

44 [TpakTuueckas pabota «OmnpenencHue 1 05 bubnmnoreka HOK
YKUPHOCTU PA3JIMYHBIX YYACTKOB KOXKHU ' https://m.eds00.ru/863e3f76
JIUIIA»

45 3a00s1eBaHUs KOKH U UX 1 bubmuorexa [IOK
MpeyIpExRICHUE https://m.edso0.ru/863e41ba
['uruena koxku. 3aKaauBaHueE.

16 [IpakTuyeckas padora «Onucanue 1 05 bubnuoreka [JOK
OCHOBHBIX THTHEHUYECKHUX ' https://m.eds00.ru/863e4084
TpeOOBaHUH K OJEKIE U 0O0YBM»
3navyenue BoiaeneHus. Opranbl
MOYEBBIICTTUTEILHON CUCTEMBI, UX

47 crpoenue u Gpynkuuu. [Ipakruueckas 1 05 bubmmoreka [JOK
pabota «OnpeneneHue ' https://m.edsoo.ru/863e4516
MECTOIIOJIOKEHUS TT0YEK (Ha
MYJISDKE )»

O6pa3zoBanue Moun. Perymnsius
48 pa6IZ)TBI OpraHoB MoquLZ,z[e;HTeanoﬁ 1 Bubmiorexa LIOK
https://m.eds00.ru/863e4746
CHCTEMBI
3aboneBaHus OPraHOB
MOYEBBIICTUTEILHON CHCTEMBI, UX
49 npenyn;[emz[eﬁne. [TpakTrueckas 1 0.5 bubmaorexa LIOK
https://m.edso00.ru/863e485e
pabota «Onucanue mep
npodunakTuku 0ose3HeN MoUeK»
Oco0eHHOCTH Pa3MHOKEHUS
50 4eJI0BEKA. HaCﬁGHOBaHI/Ie IIPU3HAKOB Y 1 bubmmorexa LHOK
https://m.edsoo.ru/863e4ec6
YelioBeKa.
o1 Opransbl penpoayKIUU YeI0BeKa 1 bubmmorexa LIOK
https://m.edsoo.ru/863e4c50
HacnencrBenHsle 00y€3HU, UX
MIPUYMHBI U TIPETYTIPEKICHIC.
Wudexnun, nepenaronuecs moaoBbIM

52 MyTeM, UX MPOQPUIIAKTHKA. 1 05 bubmuotexa [IOK
[IpakTryeckas pabora «Onucanue ' https://m.edso00.ru/863e4ec6
OCHOBHBIX Mep TI0 IPOPHIIAKTHKE
MH(EKIIMOHHBIX BUPYCHBIX
3abonesanuii: CITN]I u rematut»

but6mmoreka [IOK

53 bepemerrocTs 1 pozp! . https://m.edsoo.ru/863e4da4

bubnmoreka [JOK

>4 Poct n passine pedenka . https://m.edSO(])_.[ru/863e4da4
Opransl 4yBCTB U UX 3HaueHue. [ a3

55 u 3penue. [Ipaktuueckas pabora 1 05 bubmuoreka [IOK
«/3yueHne CTpOeHUsI OpraHa 3peHust ' https://m.edso0.ru/863e4fd4
(Ha MyJIsKE U BJIQXXHOM IIperiapaTe)y»



https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e41ba
https://m.edsoo.ru/863e4084
https://m.edsoo.ru/863e4516
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MexaHu3m paboThl 3pUTEIBHOTO

bubnunorexa LIOK
56 ia_}{ am3atTopa. rﬂrg cna 3geHm. 1 0.5 | https://m.edsoo.ru/863e50ec
PaKTHacCcKad paboTa «LHPCICICHIE https://m.edsoo.ru/863e51fa
OCTPOTBI 3PEHHUSI Y YEIIOBEKAY.
T
g | ke It | o5 [omorea 10K
M P p y ' https://m.edsoo.ru/863e5416
(Ha MyJISDKE)»

58 Opranbl paBHOBECHSI, MBIIIIEYHOE 1 bubnmnoreka HOK
YyBCTBO, OCSA3aHHUE https://m.eds00.ru/863e5538

o | Droknomenmi | Bmorera 0K

PbL. A https://m.eds00.ru/863e5538
CEHCOPHBIX CHCTEM OpraHu3Ma
bubnuoreka [{OK

60 [Icuxuka u IOBEeECHUE YEIOBEKA. 1 https://m.edsoo.ru/863e5646

61 Bricias HepBHas 1esTEIbHOCTH 1 bubnnorexa [JOK
YyeJIoBeKa, UICTOPUS €€ U3YUCHUS https://m.eds00.ru/863e5768

62 Bpoxnénnoe u npuobperéHnoe 1 bubnnorexa [JOK
IIOBEJICHUE https://m.eds00.ru/863e588a
Oco0eHHOCTH TICUXUKH YETOBEKa.

63 [IpakTuueckas padbora «OleHka 1 05 bubnuoreka [IOK
c(hOpMHUPOBAHHOCTH HABBIKOB ' https://m.edsoo.ru/863e5ac4
JIOTUYECKOTO MBIIIUICHUS.

[Tamsate 1 BHUMaHue. [IpakTrueckas

64 pabota «/3y4yeHne kpaTKOBpEMEHHON 1 05 bubmuoreka [IOK
namst. OnpeneneHue oobEMa ' https://m.edsoo.ru/863e5ac4
MEXaHMYECKOM 1 TOTUYECKON MaMsITH

65 Con u 6onpcTBoBanue. Pexxum Tpyna 1 bubmuorexa [IOK
H OTJIBIXA https://m.edsoo0.ru/863e5bf0

66 Cpena oOuTaHus yenoBeka u eé 1 bu6nmorexa LIOK
(bakTopsl https://m.edsoo.ru/863e5d12

67 Oxkpy:xaromasi cpesia u 3710pOBbE 1 bubnnorexa [JOK
YeJoBeKa https://m.edsoo.ru/863e5d12

bubmmoteka IIOK

68 YenoBek Kak 4yacTh OMocdepsl 3eMitn 1 https://m.edsoo.ru/863e600a

OBLIEE KOJIMYECTBO YACOB I10 68 15

I[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. buonorus: 5-# knacc: 6a30BbIi ypoBeHb: yueOHuK [laceunnk B. B., Cymaroxun C. B.,
lNanontok 3.I"., Benos I'.I'.; mox pen [laceunuka B. B.

2. buonorus: 6-i xknacc: 6a30BbIi ypoBeHb: yueOHUK [laceunnk B. B., Cymatoxun C. B.,
lNanontok 3.I"., Benos I'.I'.; mox pen [laceunuka B. B.

3. buonorus: 7-it xnacc: 6a30BbIi ypoBeHb: yueOHuK [laceunnk B. B., Cymatoxun C. B.,
lNanonrok 3.I"., Benos I'.I'.; mox pen [laceunuka B. B.

4. bwuonorus: 8-i kimacc: 6a30BbIl ypoBeHb: yueOHUK [laceunuk B. B., Cymatoxun C. B.,
INanontok 3.I'. ; mox penaxkuueit [laceunuka B. B.

5. buonorus: 9-ii knacc: 6a30BbIil ypoBeHb: yueOHuk [laceunuk B.B., Kamenckuit A.A.,
[Benos I'.I'. n op.; mox pexn. Ilaceunuka B.B.

6. Conun H.U. Temartuueckue Tectsl k yueOHuky H.M. Conunna, A.A. ITnemaxosa
«buonorus. Beenenune B 0nomoruro. 5 kimace» M.,

7. OropoanuxoBa H.b. buonorus: MHOroo6pasue >kuBbIX OpraHnu3MoB. Terpaab s
abopaTOPHBIX PabOT M CaMOCTOSATENBHBIX HaOmoaeHu. M., Ipoda 2016

8. Ceicomaruna H.B. . buonorus: Yenosek.. TeTpanp 1uist 1a00paTOPHBIX U MPAKTUICCKUX
pabot. M., JIpoa 2016

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

buonorus. 5-9 knaccsl. Meronnueckoe nocoobue. M. PocyueOHnk

Kupunenkona B.H. buonorus. Metonnyeckoe nmocodue. M. JIpoda

bornanos H.A. buonorus. Utorosast Arrectanus. TUIIOBEIE TECTOBLIE 3aMaHusI. M.,
«DK3ameH»

U DPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI CETHU
HUHTEPHET

https://m.edsoo.ru

https://www.yaklass.ru

https://resh.edu.ru/subject/5/
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MMHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOU ®EJIEPALIUN
MunuctepctBo obpazoBanus MpkyTckoit o0nactu

AJIMUHUCTpaIYs MyHHUIIUIIATLHOTO 00pa3oBanus "basHmiaeBckuil paiton"

MBOY Ilonosunckas COIII
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
PykoBogutens [IIMO 3am qupektopa no YBP Hupexktop bocxomnosa .JI.b
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[TOACHUTEJIBHA A 3AIINCKA

[Tporpamma no gusmuke Ha ypoBHE OCHOBHOI'O 00I1Iero 00pa3oBaHUs COCTABIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yiabTaraM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a Takxke ¢ yuérom deaeparbHON
paboueil nporpammsl BociiuTanus U Konnenuuu npenogasanus yuyeOHoro npeamera «Pu3nkay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HalpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYy4alOUIMXCsl M OpraHu3aluio Hu3ydeHus (u3uku Ha
JeSITeIbHOCTHON ocHOBe. B mporpamme mo ¢u3uKe yUUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit DPI'OC OOO K mMIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yibTaTaM  OOy4YeHMs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX [IPEIMETOB Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHMUs.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHusi (1o Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOTO COAECP KaHUA U yUETe BO3PACTHBIX OCOOCHHOCTEN
00y4aromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmka sABISAETCS CUCTEMOOOPa3yIOLUM JUIsl €CTECTBEHHO-HAYYHbBIX YUE€OHbIX IIPEIMETOB,
IOCKOJIbKY (pU3MUECKUE 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, I[PEeAoCTaBisieT HaumOojee siCHble O0pas3lbl MPUMEHEHHsS HAay4dHOIO METoJa
MO3HAHUs, TO €CTh CII0C00a MOTYYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM U HHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPEIIOJaracT OBJAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:
® Hay4HO OOBSCHSTH SIBICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAY4YHBIE JOKA3aTENIbCTBA MJIS
MIOJTy4€HUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3ymoOMUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBep)kAEHHON pemenneM Kosnernn MunucrepctBa npocsenienusi Poccuiickoit denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
[enu nzyyenust pU3uKu:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaloluxcs K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHud U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOILIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YEeHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
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¢dopmMHpoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pasBUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyayuieid mnpodeccuoHaTbHON
JeSITEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JalbHEUIIEMY O0YyYEHHIO B 3TOM
HallpaBJICHUU.

Joctuxenne 3TuUX 1eledl mporpaMMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00eCIeUnBAETCs pELICHUEM CIeAYIONUX 3a/1ay:

HpI/IO6peTCHI/Ie 3HAHUHU O JAUCKPCTHOM CTPOCHUU BCIICCTBA, O MCXAHNUYCCKUX, TCIUIOBBIX,
SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBBIX SABJICHUAX;

npuoOpeTeHrne YMEHHH ONUCHIBaTh M OOBSICHATh (DU3MYECKHE SIBICHHS C
HCIIOJIb30BAHHUEM ITOJTYYCHHBIX 3HaHHfI;

OCBOCHHEC MCTOJOB pPCIICHUA HpOCTCI\/JIIHI/IX pvaéTHLIX 3a1a4 C MHCIIOJIb30BaHUEM
¢du3nyecKux Mozeel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajay;

PasBUTHUC yMeHI/If/'I Ha6JIIOI[aTI) NpUPOAHBIC SABJICHUA W  BBIINOJHATHL  ONBITHI,
nabopaTopHble pabOTBl M AIKCIEPUMEHTANBHBIC HCCIICAOBAHUS C HCIIOJIB30BAaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPHEMOB paboThl ¢ HMHMOpMaIuel (GU3HMUECKOro COIEpIKaHUs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHaIM3 M KPUTUYCCKOE
OlLICHUBaHKE UHPOPMALINY;

3HAKOMCTBO €O cepaMu MPOPECCHOHATBHON TEATEITPHOCTH, CBI3aHHBIMU C (DU3HKOU,
Y COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (06a30BBI ypOBEHH) HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
otrBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 gacoB (2 yaca B
Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJIENIO).

COZAEPXAHUE OBYUEHUA
7 KITACC

Pa3znen 1. ®usnka u €€ poib B MO3HAHUU OKPYXKAIOIIETO MUPA.
®usuka — Hayka o npupoje. SABnenus npuponasl. PU3ndecKue SBICHUSA: MEXaHUUYECKHE,
TEIJIOBBIE, YTIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Pusmyeckue HpUOOPHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas cucTeMa €IMHHII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKd M3y4yaroT Ipupony. EcTecTBeHHO-Hay4dHBIN
METOJI TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBM)KEHUE THUIIOTES,

DKCIIEPUMEHT M0 TMPOBEPKE THUMOTEe3, OOBsSCHEHHEe Ha0mogaeMoro spieHus. OmnucaHue
(bU3HYECKUX SIBICHUN C TIOMOIIBIO MOJIENIEH.

Jlemoncmpayuu.

1. MexaHnueckue, TeIIOBbIC, dJIEKTPUICCKHE, MAaTHUTHBIEC, CBETOBBIE SIBJICHUS.

2. Owuzuyeckue MpuOOpHl U MpoLEAypa MPSIMBIX U3MEPEHHI aHaJIOrOBBIM M IH(PPOBHIM

npuOOpoOM.

Jlabopamophvie pabomul u onvimol.
1. Omnpenenenue 1eHBI AETEHUS TKATBI H3MEPUTEIHHOTO MPUOOpA.

2. H3mepeHue pacCTOSTHHIA.
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3. H3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.
Omnpenenenne pa3MepoB MaJbIX Tell.
5. HM3mepenue TeMmeparypbl INpH IOMOIIM >KHAKOCTHOTO TEpMOMETpa M JIaT4MKa
TEMIIepaTyphbl.
6. IlpoBemenue wuccineqOBaHUS O TPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA IIApHKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nen 2. IlepBoHauanbHbIC CBEICHHS O CTPOCHUH BEILIECTBA.

CtpoeHue BelIeCTBAa: aTOMBl M MOJIEKYJBbl, MX pa3Mmepbl. OIBITHI, JJI0Ka3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne wactuil BemiecTBa. CBSI3b CKOPOCTH JBMJKEHHUS YACTHUIl C TEMIIEPATYpO.
bpoynoBckoe aBmxenue, nuddysus. BzanmopelicTBue wYacTHIl BEIIECTBA: IMPUTSHKEHHE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMS ~ BEIECTBA: CTPOCHHME Ta3oB, JKUJIKOCTEH W TBEPHABIX
(KpuCTaJUIMYeCKNX) Tel. B3auMoCBs3p MeXaIy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSAIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHblX COCTOSIHUN

&

BOJIBI.

Jlemoncmpayuu.

1. HaGmoneHne 6pOyHOBCKOTO JIBUKEHUSI.

2. HaGmopenue nuddysun.

3. HaOmionenue siBIeHUM, OOBACHSIIONIMXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka quametpa aToMa METOJOM PsI0B (C UCTONb30BaHueM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmbITHI MO OOHAPYKEHUIO JIEHCTBUS CHIT MOJICKYJIIPHOTO TPUTSHKCHHUS.

Paznen 3. JIBimkeHue 1 B3aUMOJICHCTBUE TEJ.

Mexanuueckoe nBHkKeHHE. PaBHOMEpHOEe W HepaBHOMEpHOe aABMkeHUE. CKOpOCTb.
CpenHsis CKOpOCTh IPH HEPABHOMEPHOM JIB>KEHUH. Pacuér myTu u BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpPIWHU. B3aummonelcTBHEe TeNl Kak NpPUYMHA W3MEHEHUS
CKOpPOCTH JIBIDKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. I[lmoTHocTh BemiectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIECTBA.

Cuwia Kak XapakTepucTuka B3aumojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTh. Cuiia TsSKeCTH
Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CokeHMe CUIl, HAITPABIECHHBIX 110 OJHON MPSIMOM.
PaBnopneiictByromas cuin. Cuna tpenus. TpeHue CKOJIbXEHUs U TpEeHUE MoKos1. TpeHue B npupojie
U TEXHUKE.

Jlemoncmpayuu.

HabGnronenne MexaHM4eCKOTo ABUKEHUS Tea.

N3mepenne ckopocTu MPSIMOJIMHEMHOTO IBUKEHHUS.
Habmronenue sSiBJIeHMS] HHEPITUH.

Hab6nronenne naMeHeHus: CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJI.
CpaBHEHME Macc MO B3aUMOJICUCTBUIO TEN.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TPSIMO.

© 0k ownh

Jlabopamoprvie pabomol u onvimol.
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1. Omnpenenenue CKOpPOCTH PABHOMEPHOIO IBIMKEHUS (IIApUKa B KHUIKOCTH, MOJIEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OrmpezneneHue cpeaHell CKOPOCTH CKOJBXEHHUA Opycka WIM IIapuKa [0 HAKJIOHHON
TUIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPJIOTO TEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) OpyXKUHBI OT
MPUIIOKEHHOM CHJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tela U
XapakTepa CONPUKACAIOIINXCS TTOBEPXHOCTEM.

Pasznen 4. JlaBnenue TBEPABIX TEN, )KUIKOCTEN U Ta30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUYEeHUS JaBieHus. JlaBienue ra3a. 3aBUCUMOCTD
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBinenus TBEPABIMU TEIAMU, JKUIKOCTIMH U
razamu. 3akoH [lackams. IlHeBMaTHueckue MamvHbBL. 3aBUCUMOCTH JABJICHUS KHUIKOCTH OT
nryomnabl.  [mapocratmdeckmii  mapamokc.  CooOmarommecss  cocyabl. [ mapaBimueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyIIeCTBOBAHUS BO3TYIIHOMN
obooukn 3emymn. Onbit Toppuyermm. M3mepeHue atmMocepHOro MaBicHHs. 3aBUCHMOCTH
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YypoBHEM Mops. Ilpubopbl ans u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telno. BrlTankuBaromas (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxorniaBanue.

Jlemoncmpayuu.
3aBUCHMOCTH JIaBIICHUS T'a3a OT TEeMIIEPaTypBhl.

[Tepenaua naBieHUs )KUAKOCTHIO M Ta30M.

Coo0maronirecs: CoCy/Ibl.

I'mnpaBnnyeckuii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUSL.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa NOrpYyKEHHOH 4YacTh Tena H

ok ownE

IJIOTHOCTH YKUIKOCTH.
PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

& N

VcnoBue muaBaHus Te: IUIABAaHUE WM TOTPYXEHUE Tel B 3aBUCUMOCTH OT

COOTHOUIEHUS IUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00BhEMa MOTPYKEHHOM B KUIKOCTh
YacTH Tea.

2. OrmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TeNO, MOTPYKEHHOE B
KUIKOCTb.

3. TIpoBepka HE3aBHCHMOCTH BBHITATKHBAIOIICH CHIIBI, ICHCTBYIOIICH HA TEIIO B )KUIKOCTH,
OT Macchl Tena.

4. OmnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIONIEH CHIIBI, TEHCTBYIOIIEH Ha
TEJI0 B KUJIKOCTH, OT 00bEMA MOTPYKEHHOW B KUJIKOCTh YaCTH TeJla U OT TJIOTHOCTH
JKUJTKOCTH.

5. KoncrpyupoBanue apeomeTpa HIM KOHCTPYHpPOBaHHE JIOJKH W OIpeleieHue e&

IPy30I0ABEMHOCTH.
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Paznen 5. PaboTa u MOIIHOCTB. DHEPTHsL.

Mexanuveckast pabota. MOIIHOCTb.

[TpocTble MexaHU3MBI: pblyar, 6JI0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs pplyara.
[IpumeHeHne TpaBUia paBHOBECHs pbluara K OJIOKYy. «3o0i0Toe mpaBmio» MmexaHuku. KIIJ]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannyeckas sHeprusa. Knnerndeckas 1 noteHuuanbHas sHeprus. [Ipespamenue ogHoro
BHJIa MEXaHUYECKON DHEPIUH B IPYTrON. 3aKOH COXPAHECHHUS YHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopnule pabomul u onvimoi.

1. Omnpenenenue pa®OTBl CHJIBI TpPEHUS IPU PABHOMEPHOM JBWKEHMM Teja IO

TOPU30HTAJILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

N3mepenne KII/] HakIOHHOM INTIOCKOCTH.

w

4, I/I3yquI/Ie 3dKOHa COXpaHCHHA MEXaHUYEeCKOM OHCPI'UH.

8 KIIACC

Paznen 6. TemmoBeie SBIICHUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJeKyJd. OMNbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUH BemlecTBa. Kpucramwinueckue u
amop¢usbie Tena. OOBsCHEHHE CBOMCTB ra3oB, )KUIKOCTEH U TBEPBIX TENl HA OCHOBE TOJIOKEHUH
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TermioBoe
pacuImpeHue u cxaTue.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKEHHUS YaCTHII.
BuyTpennss sneprusa. CrnocoObl ”3MEHEHUS BHYTPEHHEH SHEPTHH: TeIUIoNepeaada v COBEpIICHUE
paboTel. Buasl Teronepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3TyYECHHUE.

KonnuecTBo TeIIOTHL. YelbHAs TEIIOEMKOCTh BelecTBa. TeIIooOMEH M TEINIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue u OTBEp/IeBaHHE KPUCTATTMUYECKUX
BEIIeCTB. YAenpHas Temjora muaBieHus. [lapooOpa3oBanme u koHjeHcarus. VcmapeHue.
Kunenue. YnaenbHas TemioTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuammner padotel TemnoBeix aurareneit KIIJ[ temmoBoro nBurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAOIIEH CPEbI.

3aK0H COXpaHEHUs U MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MIPOIIECCaX.

Jlemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Hab6nronenue siBneHnii CMauyMBaHUS U KaTUJUIAPHBIX SBICHUM.

Habmronenue TemnoBoro pacivpeHus Ted.

V3MeHeHne AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

SN .
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6. IlpaBuina n3MepeHus: TeMIEepaTyphl.
7. Bupgsel Tennonepeaay.
8. OxuaxxaeHue npu COBEPIIICHUU PaOOTHI.
9. HarpeBanue npu coBeplIeHUN PaOOThI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHuUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroeHue nocTosHCTBA TEMIIEPATYPBI IIPU IIABICHUH.
13. Mogeny TEIIOBEIX IBUTATENEH.
Jlabopamopnule pabomul u onvimoi.
OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSKCHUS.
OnbITh! IO BEIPAIIMBAHUIO KPUCTAIIOB IIOBAPEHHON COJIM MM caxapa.
OnbITh! 10 HAOJIIOAEHUIO TEIIOBOTO PACUIMPEHHsI ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE HITIPHUIIA.
OnbITH, AEMOHCTPHPYIONIUE 3aBUCHMOCTH JAaBJICHHS BO3AyXa OT €ro o0béma u
HarpeBaHus WIN OXJIAXKJICHUS.
6. IlpoBepka rumoTe3bl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMITEPATyPHI.
7. HabGmoneHue m3MeHEHHs BHYTPEHHEW SHEPIHH Tella B pe3yJibTaTe TEIUIONepeadn
palboThI BHELIHUX CHJIL.
8. MHccnenoBanue sBICHUS TEIJIOOOMEHA PU CMEIIMBAHUYU XOJIOJHON U ropsiueii BOJbl.
9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C
HarpeThiM METAJUIMYECKUM [IMIHHAPOM.
10. Onpenenenue yaenpHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenne OTHOCUTENLHON BIaKHOCTH BO3yXa.
13. Onpenenenne yaenbHOM TETUIOTHI ITABJICHHS JIbIA.
Paznen 7. DnekTpuueckue U MarHUTHBIE SBJICHHUS.
OnexTpuzanys Tei. [IBa poa 3eKTpUYecKHX 3apsaa0oB. BzaumoaelcTBie 3apsukeHHBIX TEdl.
3akoH KysoHa (3aBUCHMOCTH CHIIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TEJI OT BEJTMYWHBI 3apsIOB U
PaCCTOSIHUS MEXTY TeJIaMH ).

ok

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuun cyneprno3unun
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3aps/ia.

ONEKTPUUYECKUI TOK. YCIIOBUS CYILIECTBOBAHMS DIIEKTPUUECKOro Toka. McTouHukmn
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpuyeckas 1nenb. Cuna Toka. OneKTpudeckoe HamnpspkeHue. COonpoTUBIICHHE
IIPOBOJHMKA. YJEIBHOE CONPOTUBJIEHHE BelecTBa. 3akoH Owma Juisi ydacTka LEMu.
ITocnenoBarenbHOE U MapalIENbHOE COEUHEHNE TPOBOJHUKOB.

Paborta u MOUTHOCTH 37EKTpUUECKOro Toka. 3akoH J[koyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHble MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoJe.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJIs1 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
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ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO Toka. Vcnosb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  ayieKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3IEKTPUYECKOM HHEPrUd. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Jlemoncmpayuu.

DJIeKTpHU3anus Tell.
JIBa poJia 2JIEKTPUYECKUX 3aps 0B U B3aUMOJECHCTBUE 3aPyKEHHBIX TElL.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsT MHIYKLHS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpOBOJHUKY U TUBJEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPAYECKOIO IOJIS.
W cTOYHMKY TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHI TOK B )KUJIKOCTH.
. "a30BbIii pazpsm.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3mMepeHne 31eKTpUYECKOro HalpsXKEHUsI BOJIbTMETPOM.
. Peocrat u mara3uH cCOnpOTHBIICHUM.
. B3anmopeicTBre NOCTOSIHHBIX MarHUTOB.
. MozenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHS TIOJIFOCOB MArHUTA.
. MopenvpoBaHne MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OmeIT OpcTena.
. MaruuTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBuE MarHUTHOTO IT0JIS1 HA IIPOBOJHUK C TOKOM.
. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBiIeHUS 3JEKTPOMArHUTHON UHIYKIIVH.
. Onbrter @apapest.
. 3aBUCUMOCTD HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKa OT YCJIIOBUM €r0 BOSHUKHOBEHHS.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
OMNBITHI 110 HAOTIOACHUIO JIEKTPU3AIUN TE HHAYKIINEH U P COMPUKOCHOBEHUH.
Hccnenoanue neicTBUS SIEKTPUUECKOTO MOJI HA IPOBOJIHUKH U TUDJICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MTOCTOSHHOTO TOKA.
W3mepeHne u peryampoBaHUe CUIIBI TOKA.
N3MepeHne u peryampoBaHue HAPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pEe3UCTOpa U HAIIPSKEHMS HA PE3UCTOPE.
7. OneITel, JEMOHCTPHUPYIONIME  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
IIPOBOJIHHKA OT €0 JUIMHBI, IIJIOMIAX ONEPEYHOT0 CEYEHHS U MaTepHaa.
8. IlpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUH MPH IMOCIEI0BATEILHOM COSTMHEHUH ABYX
PE3UCTOPOB.

©CoNoakr~wDdDE
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9. TIpoBepka mpaBuia Ui CHIIbI TOKA MPH MAPaUICTBHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenuie pabOThI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACISIEMOM Ha PE3UCTOPE.

12. NccnenoBanue 3aBUCMOCTH CHIIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HAPsHKEHHUS Ha
HEH.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. 3yyeHrie MarHMTHOTO TMOJSI TOCTOSIHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
pa3elieHun.

16. MccnenoBanue ACWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKUA C TOKOM U
MarHuTa OoT CHJIbl TOKA U HAIPaBIIEHUS TOKA B KaTYyIIIKE.

18. M3yuenwue AeiicTBUSI MArHUTHOTO IOJISt HA TPOBOTHHUK C TOKOM.

19. KoncTpyupoBaHue U u3y4eHrue padboThl dJIEKTPOIBUTATEISL.

20. Usmepenue KI1/] anexTpoaBurarensHOM yCTaHOBKH.

21. OnbITHl 1O HMCCIEAOBAHUIO SIBJICHHS DJIEKTPOMArHUTHON WHAYKIMU: HCCIEIOBAHUE
W3MEHEHHU 3HAUYEHUS U HAIPABJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIIACC

Pa3nen 8. Mexauuueckue ABICHHUS.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHHs. PaBHOMEpHOe mpsMonMHENHOe aBMKeHHe. HepaBHoMmepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsdss M MIHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHUU.

VYckopenue. PaBHOyckopeHHOE npsMonuHeiHoe aBrkenne. CBoOoiHoe naaenue. OmnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHHE Mo OKpykHOcTH. [lepuon u wacrora obpamienus. JIuneitHas u
yIJIOBasi CKOPOCTH. LIEHTpPOCTPEMUTENIEHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IIpunHiun
CYNEPIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cuila TPEHUS CKOJBXKEHHS, Cuja TPEHUs
IIOKOS1, APYT'YE BUIBI TPECHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOTO TSITOTEHHS. YCKOpEHHE CBOOOJHOrO TaJeHUs.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocts. HeBecOMOCTh 1 neperpy3Kku.

PaBHOBecue MaTepuaabHO TOUkH. AOCOMOTHO TBEPI0E Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3meHenne nmmyinbca. MMmynbe cuiibl. 3aKOH COXPAaHEHHsI MMITYJIbCa.
PeakTuBHOE NBHKEHUE.

Mexanunueckasi pabota U MOLIHOCTb. PaboTa cuil TsDKECTH, ynpyroctu, TpeHus. Cs3b
Hepruu u pabothl. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO HajA TMOBEPXHOCTHIO 3EMIIH.
IToTreHumanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOM YHEPTHUH.

Jlemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.
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CpaBHeHue myTed M TPacKTOPUM JBUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX Tell OTCYETA.

H3mepeHne cKopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO TBUKEHHUSI.

HccnenoBanue Npu3HAaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habumronenne ABM>XeHU Tesa 10 OKPY>KHOCTH.

Habmroienne MexaHn4ecKux sIBJICHUN, TPOUCXOISAIINX B cucTeMe oTcuéra « Tenmexkay
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENFHO KaOuHeTa (PU3HKHU.
3aBUCHUMOCThH YCKOPEHHS TeJla OT MacChl Tella U IeUCTBYIOIECH Ha HErO CHIIBI.
Habumronenne paBeHcTBa CUJl IPU B3aUMOIEUCTBUH TEIL.

M3MeHeHune Beca Teja py yCKOPEHHOM JIBUKEHUU.

. Ilepenaya ummybca mpy B3aUMO/ICHCTBUH TEIL.

. IIpeoOpa3oBaHus PHEPTUH PU B3aUMOJCHCTBUH TEI.

. CoxpaneHmne nMIyJbCca TPy HEYIIPYTOM B3aMMOACHCTBHH.

. CoxpaHeHmne nMIyJbca Ipu abCOIOTHO yIPYTrOM B3aUMOJICHCTBUH.

. Habmonenue peakTHBHOTO JBHIKCHUSI.

. CoxpaHeHne MeXaHU4eCKOI SHEpruU Py CBOOOJHOM MaCHUH.

. CoxpaHeHne MEXaHU4YeCKOI SHEPTHH MTPU ABMKEHUH TeJla IO JEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

©o

10.

11.

KoHcTpyupoBanue Tpakra A pa3roHa M JajlbHEHIIEero paBHOMEPHOIO JIBHXKCHMS
HIapHKa UK TEJIEKKH.

OmnpeneneHue cperHel CKOPOCTH CKOJBXEHHsSI OpycKa WM JBM)KEHHUS IIapUKa II0
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHue yYCKOpEHHUs Tejla NMPU PaBHOYCKOPEHHOM JBMXKEHMM I10 HAKJIOHHOW
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTesbl: €ciiu MpH PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4aJlbHON CKOPOCTH
IYTH OTHOCSTCS KaK psAJl HEUETHBIX YUCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH
OJINHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JTaBJICHUSL.

Onpenenenne k03P PUIINEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKHUHBI.

Omnpenenenne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAILHONW MOBEPXHOCTH.

Onpenenenre pabOThl CHIIBI YOPYTOCTH HpU HOABEME Tpy3a € HCIOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

N3ydeHue 3aKk0Ha COXpaHEHUsI SHEPTUU.

Paznen 9. Mexanuueckue konebaHus U BOJHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUM: MEpHOA, 4acToTa,
aMIIMTyna. Marematndeckuii W NpPYXUHHBIM MasTHUKM. lIpeBpamienune sHeprum mpu
K01€0aTeIbHOM IBUKEHUH.
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3aryxawmue koneOanus. BeiHyX)aeHHbIe KojeOanus. Pe3onanc. MexaHWUeCcKrue BOJHBI.
CaoiicTBa MexaHn4eckux BoJH. [IpoonbHbIe U monepeyHbie BOJIHBL. J{JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.
3Byk. ['poMKOCTH 3ByKa U BbICOTA TOHA. OTpakeHue 3ByKa. IHPPa3BYK U yIbTPa3BYK.
Jlemoncmpayuu.
Habmroienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.
PacnpocTpanenue npooibHbBIX U MONEPEUYHBIX BOJIH (HA MOJIEIIN).
HabGntonenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTUYECKUI PE30HAaHC.

ok wn

Jlabopamopmvie pabomol u onvimol.
1. Omnpenenenue yacTOThl U EpUOAa KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpezneneHune 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IepHOJa KojeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUTMHBI HUTH.
4. WccrnenoBaHue 3aBHCUMOCTH IEPHO/A KOJEOAHUI MPYKMHHOTO MasTHHUKA OT MacChl
rpysa.
5. IlpoBepka He3aBUCUMOCTU MepHOAa KoNeOaHWil Trpy3a, MOJBEUICHHOTO K HUTH, OT
Macchl rpys3a.
6. OTBITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD TIEpH0/1a KOJICOaHU MPYKUHHOTO MAsITHHKA
OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. V3mepeHue yckopeHHs! CBOOOHOTO MaJIeHHUS.
Paznen 10. DeKTpOMarHuTHOE MOJE U 3JIEKTPOMAarHUTHbIE BOJIHBI.
ONEeKTpOMarHUTHOE TMoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. lIkana 31eKTpoMarHuTHbIX BOJIH. Vcrionb3oBaHKe 3J€KTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CsaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBa CBETA.
Jlabopamopnwvie pabomvl u onvimol.
1. U3yueHue cBONCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOLIbI0 MOOUIIBHOTO TenedoHa.
Pa3nen 11. CBeToBEIE IBIECHUS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHeldHOe pacmpoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.
IIpenomnenue cBeta. 3aKOH mpenomiieHus cBeTa. [lolHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox nyueit B nuH3e. OmnrTuueckas cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['ma3 kak onTudeckas cucreMa. bim3opyKocTs U 1alIbHO30PKOCTb.
Pasnosxxenue 6enoro cera B cekTp. OnbiTel HetoToHA. Clio’keHue CeKTpaibHBIX IIBETOB.
Hucniepcus ceera.
Jlemoncmpayuu.
1. TpsmonuHeitHOE pacpoCcTpaHEHHE CBETA.
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OtpaxkeHue cBera.

[Torydyenue n300pakeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBeTa.

OrnrTuyeckuii CBETOBO/I.

Xon stydeit B coOuparomiei JuHse.

XoJ1 1ydeil B pacCcerBaloOIICH JIMH3E.

[Torydenue n300pakeHU ¢ TOMOILBIO JIUH3.

. IIpunnun neiictBus ¢oToannapara, MUKPOCKOIA U TEJIECKOIA.

10. Mogens rinasa.

11. Paznoxxenue OEIIOro CBETa B CIIEKTP.

©ooNoORWD

12. [Tony4yeHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX L[BETOB.

Jlabopamopmvie pabomol u onvimol.

1. HccnenoBaHnue 3aBUCMMOCTH yTJila OTPaKEHUsI CBETOBOTO JIy4a OT yTIJia MaJeHusI.

2. V3yueHue XapaKTEPUCTUK U300paKEHHS MPEAMETA B TUIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCMMOCTHU YIJIa MPEJIOMIICHHS CBETOBOTO JIy4a OT yrja MaJeHus Ha
TPaHULIE «BO3AYyX—CTEKIIO».

[Tomrydenue n300pakeHUl C TTOMOIIBIO COOMPAIOIICH JTUH3EI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUICCKON CHIIBI COOMPAIOIIEH JIMH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnbITHl MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAOIIOJACHUU Yepe3 IIBETOBBIC
(UIBTPBIL.

Paznen 12. KBantoBble siBeHUS.

No ok

OmneiTel Pesepdopaa u mnanerapuas mojnenb aroma. Moaens atoma bopa. Ucnyckanue u
norJomeHne ceeta atoMoM. KBanTel. JInHelyaThie CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hyxnonnas wmonens aromHoro sigpa. M3otomsl. PaamoaktuBHbIe TpeBpainenus. Ilepuop
noJypacmnaza aTOMHBIX sJIep.

SnepHble peakiyy. 3aKOHbI COXPAaHEHUs 3aps0BOIO U MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX sifiep. CBs3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
ConHua u 3B€31.

Snepnas sHepretuka. JleiicTBUs pagrOaKTUBHBIX W3Ty4YeHUN Ha KUBBIE OPTaHU3MBI.

Llemoncmpayuu.

CrexTpbl U3JIy4€HUS U TOTJIOMICHHUS.

CrieKTphl pa3IMYHbIX Ta30B.

CnexTp BoaoOpoa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuéruyrka MOHU3UPYIOMIMX U3TYUEHHI.

Perucrpanus uzinydeHus IpUPOAHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamophvie pabomol u onvimol.

1. HalGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3TYUCHHSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HHEPIMM YACTHIBI 110 TOPMO3HOMY MYTH (IO
dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

[ToBTOpUTENHEHO-0000IIAIONTNI MOTYIb.

© 0k whn ke
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[ToBTOpUTENBHO--0000IIAIOIINKA  MOAYJIb NpPEAHA3HAYeH IS CUCTEeMaTH3aluu |
0000111eHUs TPEAMETHOTO COJIEPKAHMSL U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YUEHUN
BCEro Kypca (PM3MKH, a TakKe JUIsl MOANOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMEHY I10
du3uke 1751 00yHarOUIMXCsl, BHIOPABIINX STOT YUEOHBINA PEAMET.

[Tpu U3yyeHnn TaHHOTO MOJTYJISl pEaTU3yIOTCS M CUCTEMAaTH3UPYIOTCS BUJIBI I€ATEIbHOCTH,
Ha OCHOBE KOTOpPbIX O0€cleYuBaeTCsl JOCTUKEHHE IPEAMETHBIX U METallpeIMETHBIX
IUIAHUPYEMbIX PE3YyJbTaTOB O00y4eHHUs, (OPMHUPYETCS €eCTECTBEHHOHAy4YHas TIPAMOTHOCTH:
OCBOCHME HAyUHBIX METOJIOB MCCJIEIOBAHNUS SIBIICHUHM IPUPOABI U TEXHUKHU, OBJIAZICHUE YMEHUAMU
OOBSICHATH (PU3MUECKHUE SBICHUS, IPUMEHS OTYUYCHHBIC 3HAHUS, PelIaTh 33a4H, B TOM YHCIIe
Ka4eCTBEHHBIE U HKCIICPUMEHTAJIbHBIC.

[TprHIMNMAIBHO NESTEIbHOCTHBIM XapakTep AaHHOrO pasjelia peaau3yercs 3a c4éT Toro,
4TO 00y4arolrecs BhIIOJIHAOT 331aHUs, B KOTOPBIX UM MpeAIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS
B OKpPY’KarolIeH MPUPOAE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEI0BaHUSA (PU3MUECKUX SIBJICHUM, B TOM 4HCIe A
IPOBEPKU I'MIIOTE3 U MOIYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI HambOoyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTHYECKOTO UCTIONB30BaHUS PA3IMYHBIX HCTOYHUKOB YPHEPTUU HAa OCHOBE 3aKOHA
IPEBPALLCHHS U COXPAHEHHUS BCEX U3BECTHBIX BUI0B SHEPTUM.

ITJNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMEI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHU A
W3ydyeHnne @u3MKu Ha YpPOBHE OCHOBHOIO 0OIEero o0pa3oBaHUs HaIpaBI€HO Ha
JOCTMIKCHUEC IMYHOCTHBIX, MCTAIIPECAMCTHBIX U MMPECAMETHBIX O6p330BaTCJ'II>HI>IX PE3YIbTATOB.
B pesynbrate u3yueHus GU3MKH Ha YPOBHE OCHOBHOIO o0O0mIero oOpa3oBaHUS Yy
oOyuaromierocst OytyT c(hOpMUpPOBaHbI CIEIYIOIINE TNYHOCTHBIE PE3YIbTaThl B YACTH:
1) naTprOTHYECKOTO BOCIIUTAHHUSA:
® - MPOsIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSHHUIO POCCUHCKON (hru3HyecKoi
HAyKHU;
® - [[EHHOCTHOE OTHOUIEHHE K IOCTUKEHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB;
2) TpaXAaHCKOI'o U JYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUA:
® - FOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYXJI€HUH OOLIECTBEHHO 3HAYMMBIX M ITHUECKUX
po06JieM, CBA3aHHBIX C MPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKU;
® - OCO3HAaHHUE BAKHOCTH MOPAIbHO--3THYECKUX MPUHIIMIIOB B JEATEILHOCTH YUEHOTO;
3) ACTETUYECKOTO BOCITUTAHMUS:
® - BOCIPUATHE ICTETUUYECKUX KayecTB (PM3NYECKON HayKH: €€ TapMOHMYHOIO TMOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) NIEeHHOCTH HAYYHOTO TTO3HAHMSL:
® - OCO3HAHME LIEHHOCTH (PU3MYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HaHUS MHpA,
OCHOBBI PA3BUTHUS TEXHOJIOTUH, BaKHEHIIEH cOCTaBISIONMIEH KYIbTYPBbI;
® - pa3BUTHE HAYYHOH JIFOOO3HATEIIEHOCTH, HHTEPECA K HCCIIE0BATEILCKOM NesTEThHOCTH,
5) popmMHpOBaHUs KyJIbTYPbI 3A0POBbS M SMOLIMOHATIBHOTO 0J1aronoryyus:
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® - 0CO3HAHUE IICHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
B2XHOCTH MPaBWJI 0€30IIACHOTO MOBEACHUS HAa TPAHCIIOPTE, HA AOPOraxX, ¢ AEKTPUICCKUM H
TEIUIOBBIM 00OPY/IOBaHHEM B JOMAITHUX YCIOBUSX;

e - copMUPOBAHHOCTH HaBbIKA pediekcun, IPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TAKOTO ke
IpaBa y APyroro 4eaoBeKa;
6) TpyAOBOTrO BOCIIMTAHUSA:

® - aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHUYECKUX 3a]ad (B paMKax CEeMbH, 00pa30BaTeIbHOM
OpraHu3aluu, Topoja, Kpas) TEXHOJIOTUYECKOM U COIMAIbHOM HAMIPaBJIEHHOCTH, TPEOYIOIIUX
B TOM YHUCJIC U GU3HUECKUX 3HAHUIA,

® - UHTEpEC K MPAKTHUYECKOMY U3YUCHHIO MPOQECCHIA, CBI3AHHBIX C (DU3HKOI;
7) SKOJOTUYECKOTO BOCIIUTAHUS:

® - OpHCHTallMs HA TpPUMEHEHWE (U3MYCCKMX 3HAHWHA I pEIICHHS 3a7ad B OOJacTH
OKPYKaroIIeH Cpe/Ibl, TUNITAHUPOBAHMSI TOCTYITKOB M OIEHKU UX BO3MOXKHBIX MTOCIIEACTBHM JIS
OKpYKarollIeH Cpeibl;

® - 0CO3HaHHUE II00aTbHOIO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MyTel X PelIeHHUS;
8) amanTanuu K U3MEHSIONUMCS YCIOBHSIM COITMAIEHOMN M IPUPOTHOHN CpEIbl:

e - MOTpeOHOCTh BO B3aUMOJICUCTBUU TMPHU BBHIMOJHEHUH MCCIEAOBAHUN U TPOEKTOB
(bu3nyuecKoil HaNPaBICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

® - IOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeIbHOCTD;

e - noTpebHOCTh B (OPMUPOBAHUM HOBBIX 3HAHHWM, B TOM uucie (OpMyIHpPOBATH HJIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

e - 0cO3HaHHUE JAe(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3KKH;

® - [UIAHWPOBAHME CBOETO PA3BUTHSI B MPHOOPETEHUN HOBBIX (PHU3UUECKUX 3HAHUI;

® - CTpeMJICHUE aHAITM3UPOBAThH U BBISIBJIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOIh30BAaHUEM (PU3NICCKUX 3HAHU;

® - OICHKAa CBOMX JCWCTBHA C YYETOM BIHSIHHS Ha OKPYXKAIOMIYI CPEIy, BO3MOXKHBIX
JI00ATBHBIX TTOCIIEICTBHA.

METAIIPEJJMETHBIE PE3VYJIbTAThBI
B pesynbrare oOcBOSHHS MporpaMMbl MO (U3NKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHusi y oOyuwaromerocss OyayT chOpMUPOBaHBI METANpPEIMETHBIE PE3YJIbTaThI,
BKIIIOUAIONIME TI03HABATENbHBIE YHUBEpCAIbHbIe YyUeOHBbIE IEHCTBUS, KOMMYHHKATHUBHBIE
YHUBEpCcaJbHbIC yueOHbIE ICUCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC yUeOHbIC ACHCTBHSI.
[To3HaBaTeIbHBIC YHUBEPCABHBIC YICOHBIC JCHCTBHS
ba3oBrle mornueckme qeMCTBHUS:
® BBIABIIATH U XapaKTEPHU30BATh CYMISCTBEHHBIC TPU3HAKA OOBEKTORB (SIBJIICHUH );
® YCTaHABJIMBATH CYIIECCTBECHHBIA MPU3HAK KJIACCU(PUKAINN, OCHOBAHUS 11 O0OOIICHHUS
Y CpaBHEHUS;
® BBIABIIATH 3aKOHOMEPHOCTH ¥ IMPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX H
HAOJTIOICHUSAX, OTHOCSATIMXCS K (DU3UUCCKUM SIBIICHUSM;
® BBIABIATH NPUYUHHO--CICACTBCHHBIC CBSI3W TPH U3YYCHUU (U3HUYSCKUX SIBIICHUH H
MIPOIIECCOB, JIelaTh BBIBOJBI C WCIOJIH30BAHUEM JICIYKTUBHBIX W WHJIyKTUBHBIX
YMO3aKIIOYeHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIHYUH;
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CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 peieHns yueOHo (pu3ndeckoit 3aiaun (cpaBHEHUE
HECKOJIbKMX BapHaHTOB pELICHHsA, BBIOOp Hamboiee NOAXOAALIET0 € Y4YETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBrie HCCIICO0BATCIILCKHC ﬂeﬁCTBHHZ

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIII HHCTPYMEHT IIO3HAHMUS,

MPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (PU3NYECKU
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCie0BaHne (U3NUECKOTO SIBICHMUS,

OLICHUBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYCHHYIO B XOJIe
MCCJICIOBAHMSI UITU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OpMYyJIUPOBaTh 000OIIEHUS M  BBIBOABI IO  pe3ysbTaraM
POBEAEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIICOBAHNUS;

IIPOTHO3UPOBATh BO3MOXKHOE JaibHElIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pa6ota ¢ nuadpopmanueii:

NPUMEHSTHh Pa3jIMYHbIe METOJbI, MHCTPYMEHTBI M 3alpOChl MpPH TOHWCKE U OTOOpe
MH(POPMALIUY WU TAaHHBIX C YYETOM MPEIOKEHHON yueOHoM (pru3ndeckoi 3amauu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIHUIO PA3TUIHBIX
BUIOB U (pOPM IIPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMANbHYIO (hopMy NpeacTaBieHus HHpopMamuu u
WITIOCTPUPOBATh pEIIaeMbIe 3a/1a4d HECIOXHBIMH CXEMaMH, JuarpaMMaMi, WHON
rpaduKoi U X KOMOMHALIUSMHU.

KOMMYHI/IKaTI/IBHBIC YHHUBCPCAJIbHBIC y‘le6HLIe JIENCTBUS:

B Xo/€ OOCyX/aeHus y4eOHOro MmarepHaja, pe3yJbTaToB J1abOpaTOpHBIX pPaboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HaIleJICHHbIE Ha PelleHUEe 3a/1a4U U MOoJIep KaHne 0J1aroxeaTeIbHOCTH OOIIEeHNUS;
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHMSIMHM JIPYTMX YYaCTHUKOB JHMaJlora,
0OHapy»XUBaTh pPa3InYMe U CXOACTBO MO3UIUII;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO  MPENCTaBIsATh  PE3yJbTaThl  BBINOJHEHHOTO  (DU3MYECKOr0  OmbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMSI, IPOEKTA);

MOHMMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U WHAMBHYaTIbHON pabOThI IpH
pelIeHNH KOHKPETHON (pru3HuecKoil mpoOaemsl;

IPUHUMATh LEJIM COBMECTHOM [1€ATeIbHOCTH, OPraHW30BbIBaTh JACUCTBUA MO €&
JOCTHKEHUIO: PacCHpeleNiaTh POk, 00CYkKIaTh MPOLECChl U Pe3yJbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOIO 4acTh Pa0OTHI, JOCTUras KaueCTBEHHOT'O pe3ylbTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPAMHUPYS CBOU JACUCTBUS C APYTUMH WICHAMHU KOMAaH/IbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIMKA MPOIYKT MO KPUTEPUAM, CAMOCTOSITEIHHO
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerynsTuBHble yHUBEpCalIbHbIE YUEOHbIE 1EHCTBUS
Camoopranu3anus:
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BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsX, TPEOYIOMUX I pEIICHUS
bu3nUecKux 3HAHUMH;

OPUEHTHPOBATHCSI B PA3IMYHBIX MOAXOJAX NPUHATHUS peIlIeHUil (MHIUBHIyalbHOE,
NPUHATHE PEIICHUS B TPYIIIE, IPUHATUE PEIICHUH IPyTIOoif);

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pEIICHUS (PU3MUECKOW 3afauyd WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BapUAHThI PEIICHHIA;

JieTaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTpOJ'Ib, 3MOI_II/IOHaJ'IBHBII71 HUHTCIIJIICKT:

JlaBaTh aJIeKBaTHYIO OLCHKY CUTYallMM U MpeasaraTh IaH e€ U3MEHEHMS,

OOBSICHATH IPUYMHBI TOCTHKEHUS (HEOCTHKEHUS ) pe3yJIbTaTOB AEATEIIbHOCTH, JJaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBITOJHEHUs (U3NUECKOTO
UCCIICIOBAaHMsT WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYyallUii, yCTAaHOBJIECHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIHU U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO APYroro YeloBeKa B XOJ€ CIOpa WM JTUCKYCCUU HA HAYyUHYIO
TeMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY APYTOro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peuleHHHn (GHU3UYECKUX 3aJad Wid B
YTBEP)KJICHHUSIX Ha HAy4YHbIE TEMbI U TAKOE K€ MPaBo APYTroro.

[NPEAMETHBIE PE3VIJIBTATHBI

K koHuy oOyuenus B 7 Kiacce HpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y 0OYHAIOLINXCS YMEHUH:

UCIIOJIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHMS, HaOIIoJeHUE,
HKCIEPUMEHT, MOJIelb, TUIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BeliecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUUYECKOe
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJUHEIHOE),  TpaeKTOpHs,
paBHOAEHCTBYIOIAas cuia, jaedopmarus (ympyras, IUIacTHYECKasi), HEBECOMOCTb,
COOOLIa0IUECs COCYIbI;

pasznuuath siBaeHus (Iud@y3us, TEII0BOE IBUKEHNUE YaCTUIl BEUIECTBA, pABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJIEICTBUE TeEJl, PAaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOMN OChIO BpallleHus, Iiepeaya 1aBlIeHus TBEPAbIMU TEIaMU,
KUAKOCTAMM U TrazaMu, aTtMocepHOe [aBlieHue, IIIaBaHhe Tel, IpeBpaIleHUs
MEXaHMUECKOW SHEPIUH) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh IPOSBICHUE N3YYEHHBIX (U3NYECKUX SBJICHUM B OKpY’KaIOLEM MHUPE, B
TOM 4YHcie (pu3nueckue sSBICHHS B MPHUPOJE: NMPUMEPHI ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW W HEXHUBOU NPUPOJAE, ACHCTBHE CWIBI TPEHHS B NPUPOJE U
TEXHHUKE, BJIMSHHUE aTMOC(EPHOTO AaBJIEHUS Ha >KMBOM OpraHusM, IUIaBaHUE pbIO,
pblYard B Teje YelOoBeKa, IPU 3TOM MEepEeBOIUTHh MPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPeMs, MyTb, CKOPOCTh, CPEIHSSA
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CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSYKECTH, BEC TeJla, CUJIa TPEHUs, 1aBJIeHUE (TBEPIOTO
Tena, KUAKOCTH, ra3a), BHITAJIKUBAIOIIAS CHJIA, MEXaHHuYecKas paboTa, MOIIHOCTb,
IUIEY0 CHUJIbI, MOMEHT CHJIbl, KO3(PQPUIIMEHT TMOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYeCKass U MOTCHLMAJIbHAS HEPrus), MPU ONUCAHWUU TMPABWIBHO TPAKTOBATH
(U3HYECKUI CMBICIT UCTIOIB3YyEMbIX BEJTMYHH, X 0003HAYCHUS U €IUHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTb (OPMYJbI, CBS3BIBAIOLIUE AAHHYIO (PU3MYECKYI0 BEITUYHMHY C
IPYTMMH BEJIMYMHAMH, CTPOUTH IpadUKH H3yYEHHBIX 3aBHUCUMOCTEH (PU3NYECKUX
BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3HUECKUE SIBICHUS U IPOLIECCH, UCIIOB3Y S IPaBUIIa
CJIOKEHHUs cuil (BIOJIb OJHOU MpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
NpaBUIO paBHOBecHs pblyara (0O70Ka), «30J0TOE TMPaBHIO» MEXAaHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKOW >HEepPruH, MpU 3TOM AaBaTh CIOBECHYIO (HOpMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTUYECKOE BBIPAXKEHUE;

OOBSICHATD (PU3MUECKUE SBICHUS, IPOIIECCHI M CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIIBIATH  [PUUYUHHO-
-CJI€/ICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHUE U3 |—2 TOrnYecKuX 11aroB ¢ onopoi Ha 1—
2 UW3yYeHHBIX CBOWCTBA (PU3MYECKUX SBICHHUH, (HU3MUECKUX 3aKOHA WA
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3afauyd B 1—2 [EWCTBUA, HCIONB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a]a4u 3aHChIBATh
KpaTKOE YCJIOBHE, IMOJACTaBIATh (DU3HUECKHE BEIUYMHBI B (POPMYJIBI U MPOBOIUTH
pacuérbl, HAXOOUTh CIPABOYHBIC JIaHHbIE, HEOOXOAMMBIE [JIs pELICHUs 3ajad,
OLICHUBATh PEAIMCTUYHOCTH MOTYYEHHON (PU3MUECKOM BETNUMHBL;

pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEUIUTH MTPH OMOIIH PU3NIECKUX METOOB,
B ONHMCAHUU HCCIIEAOBAHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEeHHE (THIIOTE3Y),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJTYUYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKU B XOJE
OTIBITA, J€JIATh BBIBOJIBI IO €r0 pe3yjIbTaTaM;

IPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten: (OopMyIMpOBaTH MPOBEPSEMbIE MPEANONIOKEHHUS, COOUpaTh YCTAaHOBKY U3
NPEJI0KEHHOTO0 000PYI0BAHHUS, 3aIIUCHIBATh XO/1 ONbITA U (POPMYIHUPOBATH BHIBOJBL;
BBITIOJHATH NPSIMbIE U3MEPEHHsI PACCTOSIHUSI, BpEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIEPATYpPbl C UCHOJIb30BAaHUEM AHAJIIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIUCHIBATH
NOKa3aHMs IpUOOPOB C YUETOM 3aJJaHHOM a0CONIOTHOM MOTPETHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOH BEIMUYUHBI OT JPYToil ¢
HCII0JIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH IYTH PAaBHOMEPHO JIBHIKYIIETOCs
TeJla OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBHCHUMOCTH CHJIBI TPEHHUS OT TUIONIAJH
COTIPUKOCHOBEHUS TEJI, CHJIBI YIIPYTOCTH OT yJIMHEHHUS TPY>KUHBI, BHITATKHBAIOIIEH
CWIBI OT O0BEMa MOTrpPYKEHHOM YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT TIIIyOWHBI, HA KOTOPYIO MOTPY>KEHO TeJo,
YCIIOBUHM TMJIaBaHUS TeJ, YCJIOBUHM paBHOBECUS pbluara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM y4eOHOrO HCCIIEIOBaHMs, COOMpaTh YCTAHOBKY M  BBIIOJHATH
U3MEpEHUs, CleAys MPeIOKEHHOMY TUIaHy, (PUKCHpOBATh Pe3yibTaThl MOTYYCHHON
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3aBHCUMOCTH (DU3MYECKHUX BEJTMYUH B BUJIE IPEIOKEHHBIX TaOJIUI U TPpahUKOB, A€TaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIECIOBAHMS;

® [IPOBOJUTb KOCBEHHBIE H3MEpPEHUsA (PU3MUECKHX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH UM TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHsA, JAaBICHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIAs Ha IOTPYKEHHOE B IKUAKOCTb TEJO,
KO3(PHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHW3MOB), CIEAYS MPEII0KEHHON
MHCTPYKIMU: TIPU BHIMOJHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

e coOmozaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

e yKa3bplBaTh MPUHLUIBI JACHCTBUS HPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phbluar, NOJBMXKHBIN U
HEMO/ABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

® XapakTepu30BaTh MPUHIUIBI JEHCTBHS W3YyYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € ONOpOM Ha HX ONMCAaHUA (B TOM 4MCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKUI Mpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHHUSA O CBOMCTBaX (PM3MUECKUX SIBJICHUH U HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

® [IpUBOAMUTH HpHUMEpPHl (HAXOAUTh HH(MOPMALKIO O MPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH NIpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpPAaHEHHs 370pOBbsi M COONIOACHHS HOPM 3KOJOTMYECKOTO TIOBEJIEHHUS B
OKpYXKaroIleH Cpeae;

® OCYIIECTBJIATH OTOOP HMCTOYHHMKOB HMH(pOpManuu B VHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPAaBHEHUS
pas3IMYHBIX UCTOYHUKOB BBIJCIATH HH(POPMALIHIO, KOTOpast SBJISIETCS MPOTUBOPEUNBON
WJIM MOKET OBITh HEIOCTOBEPHOM;

® 1ICIIOJIb30BATh MPHU BBHIOJHEHUU YUYE€OHBIX 3aJJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(bu3NYECKOro co/lep KaHUsl, CIIPaBOYHbIE MaTEepHUaIIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, INpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOW CUCTEMBI B APYTYIO;

e C03/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (u3n4ecKoro copepkaHusi, B TOM YHCIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX HCCIIEeIOBaHU, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HW3YYEHHbI NOHSATUHWHBIM ammapar Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NPE3EHTALUEN;

® [IpU BBHINOJHEHUH Y4YE€OHBIX MPOEKTOB U UCCIIEAOBAHUM pacnpenenirTbh 00s3aHHOCTH B
IpyIIE B COOTBETCTBUU C IIOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TIPYIIIIHI,
BBICTpauBaTh KOMMYHHUKATHUBHOE B3aUMOJEHCTBHE, YUUTHIBAsI MHEHUE OKPY KAIOIIHX.

K koHiy oOyueHus B 8 kilacce MpeAMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOLIUXCS YMEHUH:

® CIOJIB30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMIKEHUE aTOMOB M
MOJICKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHCTAIIMUECKUE M aMop(dHBIe Tela,
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HACBIIICHHBI U HEHACBILIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHAA
SHEPrus, TEIUIOBOW JBUIATENb, dJICMEHTAPHBIA MIEKTPUUYECKUH 3apsill, DIEKTPUUYECKOE
110JI€, POBOJHUKHU U AUDJICKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;
pa3iauyaTth SIBIEHUA (TEIJIOBOE pACIIMpPEHUE U CXKaTHE, TEIUIoNepenada, TEMoBOe
paBHOBECHE, CMAauMBaHHUE, KalWULIPHBIC SBJICHUSA, MCIAPEHUE, KOHICHCALNS,
IIJIaBJICHUE, Kpuctajum3anuss  (OTBEpJEBaHuUE), KHAIICHUE,  Temlonepenaya
(TEnaonpoBOJHOCTh, KOHBEKIUS, W3JIyYEHHUE), DJIEKTPU3ALUs TeJl, B3aUMOJICHCTBUE
3apsA70B, JEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBUE
MarHuToB, JACUCTBHE MAarHUTHOIO IOJIA HAa NPOBOAHHMK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKLIMS) 10 ONMCAHUI0O HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyUCHHBIX (PU3MUECKUX SIBICHUM B OKPYXAIOLIEM MHUpE, B
TOM 4YHcie (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIIDHBIE SIBIICHUS B IPUPOAE, KpUCTaulbl B mnpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKHE SIBJIIEHUS B aTMOC(EpE, AIEKTPUUECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
nose 3emun, Jpeiid MOIF0COB, POJIb MATHUTHOTO MOJIS YIS XKU3HU Ha 3eMile, OJISIPHOE
CUSIHME, TPH 3TOM IE€PEBOAMUTH IPAKTHUUECKYIO 3aJadyy B Y4eOHYI0, BBIJICIATh
CylLIeCTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBJICHUH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (pU3MUECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS HHEPrusi, KOJIMYECTBO TEIUIOTHI, YJEJIbHAs
TEIVIOEMKOCTh ~ BEIECTBA, YyJENbHAs TEIUIOTA IUIABJICHUA, YZACIbHAs TEIIOTa
napooOpa3oBaHMs, yJA€lIbHAs TEIUIOTA CrOpaHUs TOIUIMBA, KOA(PQUIMEHT MOJE3HOTO
JIEHCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3YyXa, DJIEKTPUYECKUU
3apsill, CUJIa TOKa, JIIEKTPUYECKOE HAIIPSKEHUE, COIIPOTUBIICHUE IIPOBOJHUKA, YIEIBHOE
COIPOTHBIIEHUE BEUIECTBA, pad0Ta U MOILIHOCTH 3JIEKTPUUECKOI0 TOKA), PU OMUCAHUH
IIPABWJIBHO TPAKTOBaTh (U3NYECKUN CMBICT UCHOJIb3YEMbIX BEJIMYUH, 0003HAYEHUS U
€IMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh (OPMyIIbl, CBS3BIBAIOIIUE JaHHYIO
(Gu3nMUecKyl0 BETUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTh TpapUKH H3YHYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKHe SBICHHS U MPOLECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHUECKOW TEOpUM CTPOCHHUS BEIECTBA,
MPUHLINII CYTIEPIIO3UIIMU MT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /7151 yyacTKa LienH, 3akoH J[xoynsa—JIeHna, 3aKkoH COXpaHEeHUs SHEPTHH, ITPU
3TOM JaBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA W 3allUCBIBATH €0 MaTEeMaTHYeCKOe
BBIPAKCHMUE;

OO0BSACHATh (PpU3MUECKHE TMPOIECCHl M CBOICTBA TeJI, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyauuin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
NPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUECKUX IIaroB ¢
oTopoif Ha 1-2 U3yUYeHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyd B 2-3 JEWCTBUA, HCIOJIB3YS 3aKOHBl U (OPMYIIbI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUSI 3314 3allHChIBaTh
KpaTKOE YCIIOBUE, BBISBIATh HEIOCTATOK JAHHBIX JJI PELICHUS 3a/Jayd, BHIOMpATh
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3aKOHBI ¥ (POPMYJIBI, HEOOXOIUMBIE JUIs €€ peIIeHUs], TPOBOJUTH PACUEThl U CPAaBHUBATD
HOJIyYeHHOE 3HaYeHHe (PU3NYECKOM BEITMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh poOJIEMBbl, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIIY (PU3HMUECKUX METO/IOB,
UCNONb3Yysl OINUCAaHME UCCIENOBaHUSA, BBIIEIATh IPOBEPSEMOE IPENIOIOKEHHE,
OLIEHUBATh [IPABUIILHOCTH MOPSAIKA POBEICHUS UCCIIE0BaHMs, JeaTh BHIBObI;
IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tesl (KalWUISPHbIE SIBICHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3IyXa OT ero o0béMa,
TEMIIepPaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HATPEBaHUSA NP U3ITyUYEHHH OT IIBETA
U3IyJaome  (Moriomaroned) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI  OT
TEeMIeparypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alusd Tel u
B3aUMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaJIM3aIisl MATHUTHBIX TOJIEH TTOCTOSIHHBIX MarHUTOB, ACWCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOWCTBA JJIEKTPOJBUTATEIIS
IOCTOSIHHOTO TOKa): (hOpMyJIMpoBaTh NpOBEpsEMble MPEANOI0KEHUsA, COOUpPATh
YCTAaHOBKY M3 IPEUIOKEHHOIO0  00OpYyAOBaHMs, OIUCBIBaTh XOJ OIBITa U
(bopMyIupOBaTh BBIBOJIBI;

BBINOJIHATH TPSIMBIE MU3MEPEHUsST TEMIIEPaTyphl, OTHOCUTEIBHON BIIAYKHOCTH BO3/yXa,
CHJIBI TOKa, HANpPSDKEHUS C WCIOJIB30BAHMEM aHAJIIOTOBBIX MPHUOOPOB W JTATYUKOB
(GU3NUECKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl M3MEPEHUH C Y4YETOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIIEHHS MPOBOAHUKA OT
€ro JITMHBI, TUIOMAIN TOTIEPEYHOTr0 CEUYEHHs M YICIBbHOTO CONPOTUBIICHHUS BEIIECTBA
MIPOBOJTHHUKA, CHJIBI TOKA, MAYIIETO Yepe3 MPOBOIHUK, OT HANPSHKEHUST Ha TIPOBOAHHKE,
UCCIIeIOBAaHME IOCIIEI0BATEIbHOIO U MapayljIeNbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUITAHUPOBaTh HCCIEeOBaHUEe, cOOUPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIeays
IpPEeJI0KEHHOMY TUIaHy, (PMKCUPOBaTh Pe3yJIbTaThl MOJYYEHHOHN 3aBUCHMOCTH B BUJIE
TaOJHI U TPaHKOB, AETAaTh BBHIBOAKI 110 pe3yJIbTaTaM MCCIIeIOBAHMUS;

NIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3UYECKUX BEIHUYUH (yIeNbHAas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHHE MPOBOJHIKA, pab0oTa U MOITHOCTH DIEKTPUIECKOTO TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
NPEeI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HaUCHUE BEJINUMHBI,

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ Jab0paTOpHBIM
00opyaOBaHUEM;

XapaKTepu30BaTh MPHUHIUNBI JCHCTBHS W3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOpOW HAa MX OMUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETYMK DIIEKTPHUECKON
SHEPIrHH, JIIEKTPOOCBETUTENBHBIE TPUOOPHI, HArPEBaTENbHBIE AJIEKTPONPHOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUIaTENb
MOCTOSIHHOTO TOKa), HCHOJB3ysl 3HAaHUS O CBOMCTBaX (U3MYECKHX SIBICHUH U
HeoOXxouMble (PH3HUECKHe 3aKOHOMEPHOCTH;

pacrio3HaBaTh TPOCTHIE TEXHHUUYECKHE YCTPOHCTBA M W3MEPUTENBHBIE TPUOOPHI 1O
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, JIEKTPOCKOI, PEocTar), COCTaBIAThH
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CXEMBI DJIEKTPUYECKHX IIETEH C TOCIIE0BATEIIbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIEHeH;
IOPUBOAUTH MpHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAx) NPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMH B TIOBCEJAHEBHOW XM3HM A OOecredyeHus
0€30I1aCHOCTH MpH OOpallleHud C NpudOpaMu M TEXHUYECKUMH YyCTpOICTBaMuy,
COXpaHEHHS 3JI0pOBbSI M COONIONEHUS HOPM OKOJIOTHYECKOTO TOBEACHUS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIIATh TOMCK HHPOpMaLUU pusnueckoro coaepxanus B InrepHere, Ha oCHOBE
UMEIOIIMXCA 3HAHUM M MyTEM CPaBHEHHUS JIOTOJHUTEIBHBIX HCTOYHHKOB BBIJCISATH
UH(POPMALINIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH YUEOHBIX 3aJJaHUH HAayYHO--TIOMYJISIPHYIO JIUTEPATYPY
(buU3MUecKoro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM M3 OJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKUE YCTHBIE COOOMIeHHS, 0000mas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COACPIKAaHUS, B TOM YHUCIIE
nyOIMYHO  NOPEACTaBIATh  pe3yJbTaTbl  MPOEKTHOM MM HMCCIEI0BATENbCKOM
JeSITeAbHOCTH, MIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh M3YyUEHHBIH MOHATUHHBIN amnmapar
Kypca (HU3UKH, COPOBOXKIATh BEICTYIICHUE MTPE3CHTAINCH;

OpY BBIOJHEHUH Y4YEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacmpenensTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABICHHBIMH 33JauaMH,
CIICNTH 32 BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHMBaTb COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TIPYIIBI, BBICTpauBaTh
KOMMYHHUKaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koHy oOyuenus B 9 kilacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

UCMOJIb30BaTh TOHATHS: CHUCTeMa OTCY€Ta, MaTepuanbHas TOYKa, TPAEKTOpUS,
OTHOCHUTEJIEHOCTh MEXaHMUECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3ku, LEHTP
TSKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOro Tejia, paBHOBECHE,
MEXaHMYeCKHWe KoJIeOaHWs ©  BOJHBI, 3BYK, HWHQPa3BYK ¥  YJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajia 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTHh U
JTAIbHO30PKOCTh, CIIEKTPbl HUCITyCKaHWs M IOIVIOIIEHUs, anbga-, Oera- U Tramma-
U3JTyYEHUs1, U30TOIIbI, siZiepHast SHEPreTUKa;

pa3nuyarh siBIeHUS (paBHOMEPHOE W HEPaBHOMEPHOE TPSMOJIMHEWHOE JBHKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOIHOE MaJeHUE TeJl, PABHOMEPHOE
IBI)KEHHUE 110 OKPY)XHOCTH, B3aMMOJICHCTBHE TeJN, PEAaKTHBHOE JIBIDKEHHE,
KoyiebaTenbHOe JBIKEHUE (3aTyXalIllue W BBIHYKICHHBIC KOJICOAaHWs), PE30HaHC,
BOJIHOBOE JIBIDKCHHME, OTpak€HHE 3BYyKa, MPSAMOJIMHEHHOE paclpoCTpaHEeHHUE,
OTpa’keHHE U MPEJIOMIIEHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3IOkKEeHHE
0enmoro cBera B CHEKTP M CIIOKEHHE CIIEKTPAJIBHBIX I[BETOB, IHCIIEPCHS CBETa,
€CTEeCTBEHHAS PaJ0aKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3ITyICHUS ) TIO
OTHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE
¢du3nueckoe sBICHUE;
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pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (PM3NYECKUX SBJICHUN B OKpYXKaroleM Mupe (B
TOM 4Hclie (U3NYECKHUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIHBBI, ABIKCHHUE IJIAHET
ConHeyHOM cucTEMBl, PEAKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHME, CEHCMMYECKHE BOJIHBI, ILyHaMH, 3XO, LBETa Tell,
ONTUYECKHE  SBJIECHUSA B  INpUpPOAE, OHOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIBTPaUOIIETOBOTO M PEHTTEHOBCKOTO H3JIYYCHUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyuYe€HHE TMPUPOAHBIX MHUHEPAJIOB,
JieficTBUE palnOAKTUBHBIX M3JIyYE€HHH Ha OPraHu3M 4esIOBeKa), IIPU 3TOM IEPEBOAUTH
IPAaKTUYECKYIO 3aJauy B y4eOHYIO, BBIIENATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKM)
(bu3nUeCKuX SBICHHUIA;

OIKCHIBATh U3YYCHHBIC CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIB3Ys (PU3NUECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHUE, MepeMEIleHue, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YNPYTrOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOrO IaJeHUs, BEC Tejla, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHHUYEeCKasi paboTa U MOILIHOCTb, MOTEHI[UAJIbHASL SHEPTHsl TeNa, MOAHITOTO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASL SHEPIUs CKAaTOW NPYKUHbI, KHHETHYECKast
SHEPrus, MOJIHAsg MEXaHUYECKask SJHEPIHsl, IEPUOJ] U YacToTa KojieOaHU, JJIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTeNlb MPEIOMIICHUS CPEbl),
IpU ONMCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUECKUIH CMBICI HMCIIOJB3YEMbIX BEJIUYUH,
0003HaueHHSI ¥ €ITUHUIBI (PU3NIECKUX BEIWYHMH, HAXOAUTh (HOPMYJIIBI, CBSA3BIBAIOIINE
JAHHYI0 (U3UYECKYIO BETMYHUHY C APYTUMH BETMINHAMHE, CTPOUTH TPapHKH U3yUEeHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIMYMH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHs DHEPIMH, 3aKOH BCEMHUPHOIO TATOTEHHMs, NMPUHLUI CYNEPHO3ZULUHN CHII,
IIPUHLINAII OTHOCUTENBHOCTH ["anuies, 3axkonsl Hpr0TOHA, 3aKOH COXpaHEHMs UMITYJIbCA,
3aKOHBl OTPAXEHMsSI M TPEJIOMIICHHS] CBETA, 3aKOHBl COXPAHEHUs 3apsiOBOr0 H
MacCOBOI'0 YU CEJI IPU SJIEPHBIX PEAKIHX, IPU ITOM JIaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHYECKOE BBIPAKECHMUE;

OOBSICHATh (hr3HMYecKHe MpoLecChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUll  IPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  IPUYHUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ OMOpOoil Ha 2—
3 u3y4yeHHBIX CBOWCTBAa (U3MYECKUX SBICHUHM, (QU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pewath pacu€THbIe 3aaun (OMUPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJb3Y S
3aKOHBI U (POPMYyJIbI, CBSI3bIBaOLIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLINE WIH
M30BITOYHBIE JIaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE IS PEIICHUs,
IPOBOAMTH pPAacu€Thl U OLEHUBAaTh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYEHUS
(bu3nUecKoil BETUUNHBL;

pacrio3HaBathb poOJIeMbl, KOTOPBIE MOYKHO PEIIUTh IPU MOMOIIN (PU3MUECKUX METO/IOB,
UCIIONIB3YSl ONHCAHUE HCCIENOBAHUS, BBIAEIATH IIPOBEPSIEMOE IPENIIONIOKEHUE,
OLICHMBATh IPaBWJIBHOCTb IOpPsIKA IPOBEIEHUS MCCIEAOBAHUSA, MENaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOAEHUN U OIIBITOB;



Ipunoxenne xk OOII OOO MBOYV Ilonosunckas COILI

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WK (U3NYECKUX CBONCTB
Tels (M3ydeHue BTOpOro 3akoHa HplOTOHaA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBHCUMOCTh
nepuoJia Kojuebanuil MpyKMHHOTO MaATHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHMOCTb OT aMILTUTY/ Il MaJIbIX KOJICOaHUM, MPSIMOIMHEHHOE pacpOCTPaHEHHE
CBeTa, pa3ioKeHne OeIoro CBeTa B CIEKTP, U3yUYeHUE CBOMCTB H300pakeHUs B IIIOCKOM
3epKajie M CBOWMCTB HM300paXCHHs TNpeAMeTa B COOHMpAloUIel JIMH3e, HaOII0JCHHE
CIUIOIIHBIX ¥ JIMHEHYaTBHIX CIEKTPOB M3JIyYEHHs): CaMOCTOSTEIbHO COOUpATh
YCTaHOBKY M3 H30BITOYHOrO Habopa 00Opy/IOBaHMs, OMUCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, ((OPMYJIUPOBATH BHIBOJIBI;

IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX W3MEPEHUH, OINpenensis cpenHee
3HaUYCHHE H3MepsieMOoil BeaM4MHBI ((DOKYCHOE pPACCTOSHHE COOMparouiel JIMH3bI),
000CHOBBIBAThH BBIOOP CrI0c00a M3MepeHus (M3MEPUTEITHLHOTO MTPUO0Pa);

IPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIUYMH C HCIOJIH30BAHUEM
NPSMBIX H3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKECHUU
0e3 HavaIbHON CKOPOCTH, MIEPHOJIa KOJIeOaHUN MAaTEeMAaTUUYE€CKOTO MAassTHUKA OT JUTHHBI
HUTH, 3aBUCMOCTH YTJIa OTPaKEHHUS CBETAa OT YIJIa MaJCHUS U YIJIa IPETOMIICHUS OT
yIia majJieHus1): TUIaHUPOBATh HCCIEOBaHUE, CAMOCTOSTEIbHO COOMpaTh YCTaHOBKY,
(UKCUpPOBATh pPE3yNIbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BUJC
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

MPOBOJAWTH KOCBEHHbIE HU3MEpEeHHs (U3NYECKUX BEIUYUH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Telia MPU PaBHOYCKOPEHHOM ABM)KEHUHU, YCKOPEHHE CBOOOIHOIO MaJICHUS,
KECTKOCTh MPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTb, YAaCTOTA U IMEPHO/I KOJIeOaHNIH MaTEMaTHYECKOTO U PY>KUHHOTO MasSiTHHUKOB,
onTHYeCKas Cwia coOuparoled JUH3bl, pPaJUOaKTUBHBIM (OH): MIaHUPOBATh
U3MEpEeHHusi, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHATH W3MEPEHUs,
clIeysl peUI0KEHHOM MHCTPYKLIMHU, BEIYUCIISATH 3HAUEHUE BETMYMHBI U aHAIN3UPOBATh
HOJIyYEeHHbIE PE3YJIbTAThl C YUETOM 3aJaHHOM MOTPEIHOCTH U3MEPEHUH;

coOnrofarh TMpaBujia TEXHUKUM Oe30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKW HM3YYCHHBIX (PU3MUECKUX MOJEJeH: MaTepHaabHas
TOYKa, aOCOIIOTHO TBEPAOE TEJO, TOYCHYHBIM WMCTOYHHK CBETA, JIy4, TOHKAs JIMH3A,
TUTaHETapHAast MOJIENb aTOMA, HyKJIOHHAst MOJIEJIb aTOMHOTO SIpa;

XapaKTepu30oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOKCTB C OMOPOW HA UX OMHCAHUS (B TOM YHCIIE: CITUJIOMETD, TATUNKU TTOJIOKECHHS,
pacCTOsHUS U YCKOPEHHsI, PaKeTa, 9X0JIOT, OUKH, IIEPUCKOII, (poToarnmapaT, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHHUS O
cBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBI U CXEMaTHYHBIE PUCYHKH M3yYCHHBIX TEXHUYECKHUX YCTPOWCTB,
WU3MEPUTEIBHBIX MPUOOPOB W TEXHOJIOTUYECKUX TPOIECCOB NMPHU PEIICHUH y4eOHO--
NPaKTUYECKUX 3aj[ay, ONTUYECKUE CXEMBI JJIsI MOCTPOCHHUS M300paXKeHUH B IIIOCKOM
3epKajie U coouparolei TuH3e;

OPUBOJIUTH TMpPUMEPHl (HAaXOOUTh HMHPOpPMAIMI0 O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHMA B TOBCEJHEBHOW KM3HM s obOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
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COXpPAaHEHHs 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOIO IIOBEIACHHS B
OKpYXaloIlei cpeae;

OCYILECTBIIATh IMOMCK HHPOpManuu (¢uszndeckoro conepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH TIOJTY4YEHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH H
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCTIOJIB30BaTh MIPU BHITIOJIHEHUH YyUeOHBIX 3aJJaHUN HAYyYHO--TIOMYJISIPHYIO JIUTEPATYPY
($U3UIeCKOro coaepKaHus, ClipaBOYHbIE MaTepPHaJIbl, peCypchl ceTu IHTEepHET, BIaaeTh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOPMALUM W3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE IMCbMEHHBIE 1 YCTHBIE COOOIEHHS HA OCHOBE MH(OpMAIMH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, NyOIWYHO MpeJCTaBlIsATh
pE3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCITIOJIb30BaTh HM3YUYCHHBIM TMOHATUHHBIA ammapar W3y4aeMoro pasjiena (U3uKH u
CONpPOBOXKAATh BBICTYIUIEHHE Ipe3eHTauueld ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpuu
CBEPCTHHKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KonuuectBo wacos
Ne HaumenoBaHue pa3iesioB U TeM IPOrPaMMBbI K 1T DJICKTPOHHBIC (L (POBEIC)
1/ pasi porp Bcero OHTPOLHBIC PaKTHHCCKHC o0pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
Paznen 1. ®usuka u €€ poJib B MO3HAHUH OKPYXKAIOILIEr0 MUpa
11 dusnka - HayKa 0 IpUupoje 2 0 0 bubmorexa HOK
' y https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 du3nyecKue BeITUNYNHBI 2 0 1 hitps://m.edsoo.ru/7f416194
. bubnuorexa [IOK
1.3 EcrecTBeHHOHAy4HBIN METO MTO3HAHUS 2 0 1 hitps://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. IlepBoHauanabHble CBEICHHS O CTPOCHHH BEILIECTBA
bubmmoteka IIOK
2.1 Crpoemne semectsa 1 0 0 https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICMICTBUE YaCTHIL 5 0 1 bubnuoreka [{OK
' BEIIIeCTBA https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 0 0 https://m.eds00.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. J/IBvkeHre B B3aMOJICHCTBHE TEN
but6mmorekxa [IOK
3.1 Mexanuteckoe ABikeHue 3 0 0 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
3.2 WNueprus, macca, TUIOTHOCTh 4 0 1 https://m.eds00.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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bub6nmoreka [IOK
3.3 Cua. Braet cun 14 . 2 https://m.edsoo0.ru/7f416194
Hroro mo pazaeny 21
Paznen 4. JlaBineHue TBEPABIX TeJ, )KUAKOCTEN U ra30B
41 Hasnenue. [lepenaya naBnenust TBEPAbLIMU 3 0 0 bub6nmoreka [IOK
' TeJIaMH, )KUAKOCTIMU U ra3aMu https://m.edso00.ru/7f416194
bubnunoreka LIOK
4.2 Jlapnerue xukoctn S 0 0 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 AtmochepHoe asiieHue 6 0 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE v 1 3 bubnuoreka [{OK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa u MOIIHOCTb. DHEprus
bu6nmorexa LIOK
>1 Pabora u momgocTs 3 0 . https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
5.2 Hpocteie mexarmsmb! S 0 . https://m.edsoo0.ru/7f416194
bu6nmorexa LIOK
53 Mexanmteckas SHeprus 4 . . https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 3 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIIACC
KomnnuectBo yacos e e (ath o
. JEKTPOHHBIE (IIUPPOBHI
No /1t HaunmenoBauue pasaciioB U TEM IIpOTrpaMMBbI Beero KOHTpOJ‘ILHHe HpaKTI/I‘leCKI/Ie o 6paSOBaTCJILHLIe pecypeeI
paboThI paboThI
Paznen 1. TemnoBrle aBiIeHUS
. bubnuoreka [{OK
11 CrtpoeHure U CBOWCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
1.2 Ternosbie mporieccer 21 1 S https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DnekTpuyeckue U MarHUTHBIC SIBJICHHUS
21 DneKTpruYecKue 3apsiibl. 3apsyKEHHbIE Tella 7 0 1 bubnnoreka [JOK
' 1 MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 [TocTOSIHHBIN IEKTPUUYECKUIN TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
23 MarHuTHEIC SBICHHS 6 ! 15 https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.4 DneKTpoMarHuTHasi UHIYKIUs 4 0 0 hitps://m.edsoo.ru/7f4181ce
Hroro mo pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC
KomnuecTBo yacoB e e (ath o
JEKTpOHHBIE (TU(PPOBHI
No /1t HaunmenoBauue pasaciioB U TEM IIpOTrpaMMBbI Beero KOHTpOJ‘ILHHe HpaKTI/IIleCKI/Ie o 6pa3OBaTeJILHLIe pecypeeI
paboThI paboThI
Paznen 1. Mexanuueckue sIBICHUSA
11 MexaHu4ecKOe ABHKEHUE U CIIOCOOBI €T 10 0 1 bubnuoreka [{OK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [{OK
12 Bsanmonencrane Teil 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3axombt coxpanenus 10 0 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexannyeckue Kojie0aHUs M BOJTHBI
bubmmoteka IIOK
2.1 Mexanudeckue KojieOaHus 7 0 3 hitps://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
2.2 MexaHn4YecKre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Paznen 3. DnekTpoMarHuTHOE MOJIe U JIEKTPOMATrHUTHBIE BOJHBI
31 DIEeKTPOMArHuTHOE MoJe U 6 0 5 bubmmorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznien 4. CBeToBBIE SIBIICHUS
but6mmoreka [IOK
4.1 3aKOHBI PacIPOCTPAHCHUS CBETA 6 0 2 hitps://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bu6nmoreka [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paszpnen 5. KBaHTOBBIE sIBIICHUSA
bubnunoreka LIOK
5.1 Hcnyckanue u MorjoieHne cBeTa aToMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
52 CTpoenne aToMHOro spa 6 . https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
>3 AAnepibie peakiuin ! . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. IloBTOpuTEnbHO-00001AIOIINI MOTYITh
6.1 IToBTOpenue u 0600IIEHNE COJIEPIKAHUS 9 5 bubmuoteka [IOK
' Kypca ¢husuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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[NOYPOYHOE ITNTAHMPOBAHUE

7 KIIACC
KonnuectBo yacos
No Tema vhoka K a DneKTpOHHBIC IUPPOBHIE
/i yp Bcero OHITP. PaKt. 00pa3oBaTeNbHEBIE PECYPCHI
paboTbl  paboOTHI
1 dusnka — HayKa o nmpupojie. SBICHHUS TPUPOIBI 1 0 0
2 du3nyecKue sIBIeHUS 1 0 0
3 dusnyecKre BEIMYUHBI U UX H3MEPCHHUE 1 0 0
VYpok-uccnenosanue "M3mepeHue teMieparypsl Ipu
4 ITOMOIIIH KUJKOCTHOTO TEPMOMETpA U JaTurKa 1 0 1
TeMieparypbl"
Mertoabl HayuHOTO TTo3HaHUs. Onrcanue GU3NIECKUX bubnuorexa [JOK
) . . 1 0 0 i
SIBJICHUH C ITOMOIIBIO MOJEIIEH https://m.edsoo.ru/ff09f72a
VYpok-nuccnenosanue "IIpoBepka runoTe3sl: 1anbHOCTh
6 MoJETa MapuKa, MyIEHHOTr0 TOPU30HTAIBHO, TEM 1 0 1
Oosbliie, yeM OoJblIe BHICOTA ITycKa"
7 Crpoenue BeniecTBa. ONbITHL, JOKA3bIBAIOIINE 1 0 0 bubnunoreka [JOK
JMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
bu6mmoreka [IOK
8 JlBuKeHre JacTHL BellecTsa ! 0 0 https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccienoBanue « OnbITH IO HAOIIOAEHUIO 1 0 1
TEIJIOBOTO PACUIMPEHUS T'a30B»
10 ArperatHble COCTOSIHHSI BEIIECTBA 1 0 0
OCOOEHHOCTH arperaTHbIX COCTOSHUM BOIBI.
11 O06001meHue 1o ;)aszleny «HepBOHaLIaJ'IBHf)Ie CBEJICHUS 1 0 0 bubmorexa [IOK
https://m.edsoo.ru/ff0a0378
O CTPOEHUU BEIIECTBA»
12 Mexanunyeckoe nBuxeHue. PaBHomepHoe U 1 0 0 bubnuorexa [IOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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13 Ckopoctb. EnuHUIBI CKOPOCTH BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myT 1 BpeMeHM IBHXKCHUS BHGJI_HOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN E:tlgsji?/(;rf.eelijici?rﬁlﬁOaOClO
16 ITnotHOCTE BerectBa. Pacuer maccel 1 00beMa Tena bu6mmoreka [JOK
I10 €ro IJIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 Hg§0paT0pHaﬂ pabota «OrnpenercHue MIOTHOCTH
TBEPIOTO TEIIa»
18 Pemenue 3anau mo teme "IlmoTHOCTH BeniecTna"” bubmorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTepHUCTHKa B3auMoaencTBus Ten. Cuna
ynpyrocTd. 3akoH ['yka
Jlaboparopnas pabota «3yueHne 3aBUCUIMOCTH
20 pactshxeHus (nedopmaryn) Ipy>KUHBI OT
MIPUIIOKEHHOM CHUITBD»Y
21 SBnenue Taroreunst. Cuiia TSOKECTH
29 CBsi3b MEX]Iy CHIJION TSKECTH M Maccoil Tena. Bec bubnuorexa [JOK
tena. Pemenue 3amad nmo reme "Cuia tsoxect"” https://m.edsoo.ru/ff0al778
23 Cuna TsDKeCTH Ha IpyTrHx Iutanerax. Gusznyeckue bu6mmoreka [JOK
XapaKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bubmanoreka [IOK
24 Msmepenne cu. unamomerp https://m.edséfn.ru/fanlScc
Bbubanoreka [IOK
25 | Becrem. Hesecomocts htipadin etkoo rfi08I 778
26 CrnosxeHue IByX CHJI, HAIIPABJICHHBIX MO OJHON bubmuoreka [JOK
npsiMmoii. PaBHOICHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau o reme "PaBHoaelcTByromas cr”



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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N bu6mmoreka [JOK
28 Cuna tpeHus u e€ Bupl. TpeHue B IpUpoJe U TEXHUKE hitps://m.edsoo.ru/ff0albac
Jlaboparopnas padota «/3ydeHne 3aBUCHMOCTH CHITBI Bubmorexa LIOK
29 TPEHUs CKOJIbKEHUS OT CHUJIBI IABJICHHS U XapakTepa https://m.edsoo.ru/ff0alccs
COIIPUKACAIOLIUXCS TOBEPXHOCTEN» — ]
30 Pemenue 3agau Ha onpeneneHre paBHOAEHCTBYHOLIEN
CHUJIBI
Pemenue 3anau mo remam: «Bec tenay, «I'padudeckoe BuGmmotexa LIOK
31 nzoopaxenue cumy, «Cunbly, «PaBHOaEHCTBY OIS https://m.eds00.ru/ff0alde0
CHID»
KonTponbhas padora no temam: «Mexannuyeckoe
32 JNBUKEHUE», «Macca, IIIOTHOCThY, «Bec Tenay,
«I'paduueckoe m3o0pakeHne cn, « CHITbDy
33 Hasnenne. CriocoObl yMEHbILIEHUS M YBEIMUEHUS bubnnorexa [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHUS ra3a OT bubnunoreka [JOK
00béMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenava naBneHus TBEPABIMU TEIIAMH, KUIKOCTIMU bubnnorexa [JOK
u razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B AKUJIKOCTH U T'a3e, BBI3BAHHOE JIEUCTBUEM bubnuorexa [JOK
CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o teme «JlaBieHue B KUJKOCTH U bubmuorexa [JOK
rase. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826
bu6mmorexa [JOK
38 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970
39 I'uapasnaeckuii mpece bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopuiHeBOH KUIKOCTHBIN HACOC
41 Atmochepa 3eMiH ¥ IPUIHUHBI €€ CYIIeCTBOBAHUS bubmmorexa [IOK

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

Ipunoxenne xk OOII OOO MBOY Ilonosunckas COILI

bu6mmoreka [JOK
42 Bec Boznyxa. AtmocdepHoe naBiieHre hitps://m.edsoo.ru/ff0a2bs5a
43 N3mepenue armocheproro nasienus. Onpit bubmmorexa [IOK
Toppuuesniu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO AABJICHUS OT BHICOTHI HAl bu6mmoreka [JOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocepHoe aaBieHue Ha bubnnoreka [JOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3ama4 mo Teme " AtmochepHoe naBieHue"
47 JlercTBrE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX bubmmorexa [IOK
TeN0. ApXUMEIOBa CUla https://m.edsoo.ru/ff0a3276
18 smammonen cunss, aehersyiontel na oo BuGmiorera LIOK
’ ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKHUJIKOCTbH)
| Dcpempnes o e osrinee B LOK
N https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH TeJla»
bu6mmoreka [IOK
50 Hnaase Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KonctpyupoBanue apeomerpa
o1 WJIM KOHCTPYHUPOBAHUE JIOJKH U OIIPEIEIICHNE €€
Ipy30H0AbEMHOCTH"
52 Bossyxonmasamion « Tasrenne meprune ro Butimoexa LIOK
N ’ ’ https://m.edsoo.ru/ff0a3654
XKUJIKOCTEN U Ta30B»
53 KonTponbHas pabota o Teme «/laBneHue TBepabIx
TeJ, )KHUJIKOCTEH U Ta30B)
54 Mexanunueckas paboTa bubmorexa HOK

https://m.edsoo.ru/ff0a3f82
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55 MoiHocTb. EAMHUIIEI MOIITHOCTH 0 bubmorexa LIOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccinenoBanue "PacyéT MOIHOCTH, 1
pa3BUBaEMOM MpHU MOBEME MO JecTHUIIE"
57 [IpocTteie Mexanu3Mmbl. Poruar. PaBHOBecue cuil Ha 0
pbIyare
58 Prruaru B Texnuke, ObITY U nipupoje. Jlaboparopuas 05 bubmuoreka [JOK
pabota «/ccienoBanue yCIOBHI paBHOBECHS phlyaray ' https://m.edsoo.ru/ff0a478e
Pemenne 3amau no teme «Ycia0BUs paBHOBECUS bubmmorexa [IOK
59 0 _
pbIyaray https://m.edsoo.ru/ff0a48a6
KoaddurmenT nose3Horo nelcTBUs MEXaHU3MA.
60 Jlaboparopuas padota «M3mepenne KI1J] HakmoHHON 0.5
TIJIOCKOCTHY
" " bubmuoreka [JOK
61 Pemenwue 3amaq mo Teme "Pabora, montHOCTS, KIT/] 0 hitps://m.edsoo.ru/ff0adcAs
Mexanndeckas sHeprus. Kunernueckas u bubnuorexa [JOK
62 0 .
MOTEHIHAIIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHMUECKOW YHEPTHU 0 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
VYPOoK-3KCIIEpUMEHT 1O TeMe " DKCIEepUMEHTAIBHOE
64 OIpe/eNeHHE HIMEHEHUA KHHETHUYECKON 1 1
MOTEHIIUATBLHOW YHEPTUH MPU CKATHIBAHUU TEJNA IO
HAKJIOHHOM MJIOCKOCTH"
65 KonTponbnas padora no Teme «Pabota 1 MOLUTHOCTb. 0
OHeprus»
66 PezepHblii ypok. PaboTta ¢ TekcTamu 1o Teme bubnuorexa [IOK
"MexaHuyeckoe aBrxeHue" https://m.edsoo.ru/ff0a4dee6
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme 0 bubnuoreka [JOK

"JlaBneHue TBEPABIX TEJ, KUIKOCTEN U ra3oB"

https://m.edsoo.ru/ff0a4ffe
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PesepBHbIil ypok. PaboTta ¢ TekcTamu 1mo teme
68 " N 1 0
Pabora. MoutHocts. DHeprus
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KIIACC
Ne KonnuectBo yacos e ¢ i .
° JEKTPOHHBIE HU(POBBI
/i Tewa ypoka Bcero Komrp. Hpar. o0pazoBaTenbHBIE PECYPChI
paboTbl = paboTHI
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH bubmuorexa [JOK
1 1 0 0 )
Y MX OIBITHBIC MOATBEPIKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJICKYT 1 0 0
3 Mopenu TBEPIOTO, )KUJIKOTO B Ta3000pa3HOr0 COCTOSHUN 1 0 0 bu6mmoreka [IOK
BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHNE CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI BEIlleCTBA HAa OCHOBE MOJIOKEHHUIN MOJIEKYIISIPHO- 1 0 0
KMHETUYECKOU TEOPUHU
bu6mmoreka [IOK
5 Kpucrammmaeckue u amopdHbIe Tena 1 0 0 https://m.eds0o.ru/ff0a5800
bu6mmoreka [JOK
6 CmauuBaHue M KaWUIPHOCTh. [IoBEpXHOCTHOE HATSHKEHHUE 1 0 0 https://m.eds0o.ru/ff0a5530
bu6mmoreka [IOK
7 TemoBoe paciimpeHue u cxaTtue 1 0 0 https://m.eds00.ru/ff0a5a26
5 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO 1 0 0
TETJIOBOTO JABUKEHUS YaCTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHs BHYTPEHHEH 1 0 0 bubnuorexa [IOK
SHEPTUH https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Braer Teruonepeasu . 0 0 https://m.edsoo.ru/ff0a6412
L remtomsx caolcrs seiubers wahepaton n aemx ) 0 ;  Bubmiorera LIOK
" m p H https://m.edso0.ru/ff0a65c0
SHeprocoOepekreHus
12 KomnnuecTBo TemioTel. Y aenbHas TEMI0EMKOCTb 1 0 0 bubmorexa LHOK

https://m.edsoo.ru/ff0a6976
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YpaBHeHHe TerIoBoro Oananca. TermiooOMeH U TemIoBoe bubmuorexa [JOK
13 .
paBHOBeECHE https://m.edsoo.ru/ff0a7088
14 Jlaboparopuas padota "VccienoBanue siBICHUS bubnmoreka [JOK
TEIUI00OMEHA IPU CMENIMBAHUN XOJIOJHOM U ropsiueii Boabl" https://m.edsoo.ru/ff0a6a98
15 Pacuer konnuecTBa TEMIOTH, HEOOXOAUMOTO AJIs
HarpeBaHus TeJia U BBIIEISIEMOT0 UM IPU OXJIKICHUN
16 Jlaboparopnas pabota "Onpenenenue yneabHOU bubnnoreka [JOK
TEIUIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y ieibHasl TENI0Ta CrOPaHUs bubmmorexa LHOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue U OTBEPAEBAHUE KPUCTAITMYECKHUX Tell. bubnmnoreka [JOK
VY nenpHas TEII0Ta TUIABJICHUS https://m.edsoo.ru/ff0a71d2
Jlaboparopnas padota "OnpeeneHue yaeabHOU TETUIOTHI bubmmoreka [JOK
19 " .
TUTABJICHHS JIbJ1a https://m.edsoo.ru/ff0a72fe
bu6mmoreka [JOK
20 [TapooOpa3oBanue u KoHAeHCanus. Vicnapenue hitps://m.edsoo.ru/f0a740¢
Kunenue. Y nenpHas Temnnora napooOpa3oBaHus U
21 KOHI[GHC&III/Ii. 3aBUCHMOCTh TeMrlJIepagypm KUIIEHUS OT bubmorexa HOK
https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBIeHUS
22 Brnaxxnocts Bo3ayxa. Jlabopatopnas padorta "Omnpenenenue bubnuoreka [IOK
OTHOCHTEJIbHOW BJIQYKHOCTH BO31yXa" https://m.edsoo.ru/ff0a7628
23 Pemenvie 3a/1a4 Ha onpe/ielIeHUE BIIAKHOCTH BO3TyXa
24 [TpunHnmns! paboTe! TemaoBbix aBurareneif. [laposas
TypOuHa. /[BUraTens BHyTPEHHETO CropaHus
o5 KII/I TermoBoro npuratens. TemnaoBble ABUTATEIN U 3aIUTa bubmuorexa [JOK
OKPYKaIOIIeH CpeJibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHsI U MIPEBPALICHHS SHEPTUU B TETUIOBBIX
mporeccax
97 [ToaroroBka Kk KOHTPOJILHOM padoTte mo Teme "TermmoBbie bubmuorexa [JOK

siBJieHUsI. MI3aMeHeHue arperaTHhIX COCTOSIHUM BeriecTBa"

https://m.edsoo.ru/ff0a83f2
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Kontposbnas padota mo teme "TermoBbie siBICHUS.
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bu6mmoreka [IOK

28 M3meHeHne arperatHbX COCTOSIHUMN BemecTa" 0 https://m.edsoo.ru/ff0a86ae
29 DnexTpu3anys Tel. J[Ba poja dJIEKTPUUSCKUX 3apsIOB 0
30 VYpok-uccnenoBanue "IneKTpu3anus TeJl UHAYKLINUEH U IpU 1
CONIPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona 0 Eﬁﬁﬁiﬁi&?ﬁ/ma&a?e 4
Onexrpudeckoe noje. Hanps»eHHOCTb 3JIeKTPUUYECKOTO bubnuoreka [IOK
32 noJ1st. [IpUHIMT CyNepIIo3HIUK AIEKTPUICCKUX TTOJICH 0 https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpuueckux 3apsiioB. JIeMEHTapHbIN 3apsi. 0
Crpoenue atoma
ITpoBOIHUKY M TUAIEKTPUKHU. 3aKOH COXPAaHEHUS bubnuoreka [IOK
34 0 )
AJIEKTPHUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha TpUMEHEHUE CBOMCTB AIEKTPUYECKUX 0 bubnnoreka [JOK
3apsiI0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUYECKHUI TOK, YCIOBHSI €T0 CYIIECTBOBAHMSI. 0 bubnuotexa [JOK
VICTOYHHKH AJIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JIefcTBHSI DIIEKTPUUECKOTO TOKA 0 bubmmorexa [TOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JleiicTBHE AIEKTPUIECKOTO OIS HA 1
MIPOBOJIHUKY U IUDJIEKTPUKH"
39 DNEeKTPUYECKUH TOK B MeTalIaX, )KUIKOCTAX U Ta3ax 0 bubmorexa HOK
’ https://m.edsoo.ru/ff0a9838
40 DeKTpuUecKas 1enb U €€ COCTaBHBIC YaCTH 0
a1 Cuna Toxka. JlabopatopHas pabora "M3mepenue u 05 bubnuorexa [JOK
peryiupoBaHue CHIIbI ToKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpshkeHue. Bonptmetp. JlabopaTtopHas bubnuorexa [JOK
42 " " 0.5 )
pabota "M3MepeHue u peryiupoBaHue HampsKeHUs https://m.edsoo.ru/ff0a%e14
43 CornpoTuBieHre MPOBOAHUKA. Y A€IbHOE COMPOTUBIICHUE 0 bubnmoreka [JOK

BEIECTBA

https://m.edsoo.ru/ff0aa738
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JlaGopaTopHas paboTa "3aBUCUMOCTH JICKTPUUECKOTO
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bubmuorexa [JOK

44 COIPOTHUBIICHUS TIPOBOJIHUKA OT ero' ‘I[JII/IHLI, TUTOMIA TN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOI0 CEUEHHUsl U MaTepuaa
45 3aBHCUMOCTb CHJIBI TOKA OT HanpsbkeHus. 3akoH Oma it bu6mmoreka [IOK
ydacTKa Ieru https://m.edsoo.ru/ff0aad4a
Jlaboparopuas padota "VccnenoBaHue 3aBUCUMOCTH CHITBI
46 TOKa pnz(ylljjlero Ir)lepez, pe3HCTo§ OT COMPOTHUBIICHUS bubmorexa LHOK
’ ’ " https://m.edsoo.ru/ff0aa04e
pe3UCTOpa M HAMPSKEHUS Ha PE3UCTOPE
47 [TocnenoBarenpHOE U MapasieIbHOE COSTUHEHUS
MIPOBOTHUKOB
Jlaboparopuas padota "IIpoBepka mpaBuiia CIIOKCHHS
48 Hanpfll)meHI:I)dﬁ H}’?I/I HOCJ‘IG,I[(I))BaTeIJ)'IBHOE/I COCTUHEHUH JIBYX bubamorexa [TOK
" https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlabopaTtopHas pabota "IIpoBepka mpaBuiia Jjisi CUIIBI TOKa bubnuotexa [JOK
NIPU TTapajuIeIbHOM COSTMHEHHH PEe3UCTOPOB" https://m.edsoo.ru/ffOaadle
50 Pemenue 3anay Ha npumMeHeHne 3akona OMa ans bubnnoreka [JOK
Pa3IMYHOTO COSMHEHHS TPOBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[koys- bubnuotexa [JOK
Jlenna https://m.edsoo.ru/ff0ab124
52 JlabopaTtopHas pabota "Onpenenenrue padoThl 1 MOITHOCTH bubnuotexa [JOK
AIIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUeCKUe e U MOTPEOUTENU dIEKTPHUIECKOM bubnmoreka [JOK
53 ]
sHepruu B ObITy. KopoTKoe 3amMbIkaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOILHOM paboTe MO TEME
54 "SJiICKTqueCKHe 325;1;[}:1. 38.;)51)KCHHBIC Tena v X bubmorexa HOK
. . N " https://m.edsoo.ru/ff0abd2c
B3anMOJIcHCTBHS. [TOCTOSIHHBIN 3JICKTPHUECKUAN TOK
KontponbHas padoTa mo Teme "IIeKTPUIECKUEe 3apsibl.
55 3ap$[T>£eHHBIe Tlc)ena U UX B3aI/IM0ﬂeI?ICTBII)/I;L HOCTOHIfHIiﬁ Eubmorexa LIOK
N " https://m.edsoo.ru/ff0abea8
ANEKTPUICCKUH TOK
56 ITocTosTHHBIC MAarHUTEI, UX B3aMMOJCHCTBHE
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57 VYpoxk-uccienoanue "M3ydeHue nosueil moCTOSTHHBIX 1 1 bubmuorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOe 1ojie. MarHuTHOE 10JIe 3eMJIM B €T0 3HAYCHHUE bubmuorexa [JOK

58 1 0 .

JUTS )KU3HU HA 3emiie https://m.edsoo.ru/ff0acOba

59 OnbIT Opctena. MarHuTHOE T0JI€ SJIEKTPUUYECKOTO TOKA 1 0 bubmuorexa [JOK
MarsuTHoOe 1oJie KaTyluiKi ¢ TOKOM https://m.edsoo.ru/ff0ac1d2

o | phmemmesmerpouruon s e Taepempues | o5 Bibmorsa 0K
P Y o ' https://m.edsoo.ru/ff0ac74a
MIPOBOJHHK C TOKOM
DneKTpoABUTaTeIh MOCTOSIHHOTO ToKa. Mcronb30Banue

61 3JIEKTPOJIBUTATENCH B TEXHUYECKUX YCTPOUCTBAX U Ha 1 0 bubnuorexa [JOK
tpaucnoprte. JlaboparopHast pabota "KoHcTpyupoBanue u https://m.edsoo.ru/ff0ac86¢
u3yuyeHue paboThl dJeKTpoaBUTaTess”

OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHON WHIYKITUH.

62 1 0
IIpaBuio Jlenua
OnextporerepaTop. CriocoObl MOTYUYEHHS dIEKTPHUECKONH

63 SHEPIrUU. DIEKTPOCTAHIINU HAa BO30OHOBIISIEMBIX 1 0
HMCTOYHHUKAX SHEPTUU

64 [ToaroroBka Kk KOHTPOILHOU paboTe MO TeMe 1 0
"DNEeKTpUYECKUE U MATHUTHBIC SIBJICHUS"

65 KonrtponbHas pabota no teme "DiekTpudeckue u 1 0 bubnuorexa [IOK
MarHUTHBIC SIBICHHS" https://m.edsoo.ru/ff0acb14
PesepsHylit ypok. Pabora ¢ Tekctamu o teme "Temnnossie bubnnorexka [JOK

66 " 1 0 .

SIBJICHUS https://m.edsoo.ru/ffOacc5e
PesepBHrIit ypok. Pabota ¢ Tekctamu o teme "TlocTostHHBIN bubnmoreka [JOK

67 . " 1 0 ]

AIIEKTPHUYCCKHUI TOK https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o teme "MarHuTHbIe 1 0
sIBJICHUS "

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KJIIACC
Ne KonnuectBo yacos e ¢ i .
° JEKTPOHHBIE HU(POBBI
/i Tewa ypoka Bcero Komrp. Hpakr. 00pa3oBaTeNnbHBIC PECYPCHI
paboTbl = paboTHI
1 Mexanudeckoe JBHKeHUE. MaTepuaibHas TOYKa 1 0 0
2 Cucrema orcuera. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1 0 0 bubmuorexa [JOK
JBHYKECHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpSAMONIMHENHOE IBUKEHUE 1 0 0 bubmorexa LHOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuneiinoe apmxeHue. Cpennss u 1 0 0
MT'HOBEHHAsl CKOPOCTh
. bubmuorexa [JOK
5 [IpsiMonrHetHOE paBHOYCKOPEHHOE JBUKEHHUE. Y CKOPEHUE 1 0 0 https://m.eds00.ru/ff0ad8d4
CKOpOCTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBHKCHHUSI.
6 1 0 0
I'padux ckopocTH
JlaGopatopHnas pabota "OnpezneneHre yCKOpEeHuUs Tea Mnpu bubnuoreka [IOK
7 - " 1 0 1 .
PaBHOYCKOPEHHOM JIBUYKEHHH T10 HAKJIOHHOH IIOCKOCTH https://m.edsoo.ru/ff0adb18
8 CBoboanoe nagenue tei. OneiTel [anunes 1 0 0
9 PaBHOMepHOE BIKEHUE IO OKpYX)HOCTH. [lepuon u yactora 1 0 0 bubnnorexa [JOK
obparenus. JInHeiHas U yrjaoBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 IleHTpOCTpEMHUTEITEHOE YCKOPEHUE 1 0 0
N bubnuorexa [JOK
11 Ilepssiii 3akoH HptoToHa. BekTop cuiibl 1 0 0 https://m.eds00.ru/ff0ae612
. . bubnmnoreka [JOK
12 Bropoii 3akon HeroTona. PaBHOIElICTBYIOMIAS CHITa 1 0 0 https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon Hetotona. Cyneprio3unus cui 1 0 0 https://m.eds00.ru/ff0ae982
bu6mmoreka [IOK
14 Pemenue 3amau Ha mpuMeHeHHe 3aK0HOB HpioTOHA 1 0 0 https://m.edso0.ru/ff0aeh6e
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bubmuorexa [JOK

15 Cuia ynpyrocru. 3akon T'yka https://m.edsc%.ru/fanecaZ

16 Pemenue 3anay no teme «Cuia ynpyroctu»

17 JlaGopaTopHas padora «OnpeaeneHnue KEeCTKOCTH MPYKUHBD) BH6H_H0TeKa 0K
https://m.edsoo.ru/ffOaee28
bubnuorexa [JOK

18 Cuna Tpenns https://m.edsc%f).ru/fanfYSS

19 Pemenue 3anay no teme «Cumna TpeHUs» BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0afa26

Jlaboparopuas padota "Onpenencaue kKodhuimeHTa TpeHUS bubmmoreka [JOK

20 CKOJIbKEHHs" https://m.edsoo.ru/ffOaf8be

21 Pemenue 3amau mo teme "3akonbl HeroToHa. Cuia bu6mmoreka [IOK

ynpyroctu. Cusa Tpexus" https://m.edsoo.ru/ff0afb8e

22 Cuiia TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE bubnuotexa [JOK

CcBOOOIHOTO MaAEHUS https://m.edsoo.ru/ff0af044

23 VYpok-koupepenius "JIBuxKeHuE TEJI BOKPYT

rpaButaiinoHHoro neHTpa (Comneunas cuctema). ['anaktuku"
24 Pemenue 3anau no teme "Cuna TSKECTH U 3aKOH BCEMUPHOTO bu6mmoreka [JOK
TATOTCHUS " https://m.edsoo.ru/ff0af5f8

25 [TepBas kocMuueckasi CKOpocTh. HeBeCOMOCTh U meperpy3ku BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0af33c

26 PaBHOBecue marepuanbHOIl Touku. AOCOIIOTHO TBEPAOE TEINO. bubnuorexa [IOK

PaBHOBecue TBEPIOTO Teja C 3aKPEIIEHHOW OChIO BPAIICHHUS https://m.edsoo.ru/ff0afe36

27 MowmeHnT cuinsl. L{eHTp TskecTH

28 Pemenue 3anau no reme "MomeHT cuibl. LenTp Tspkectn" ﬁggg:l;l/?;;%z&(.)rﬁlffObOZb 4

29 [ToaroroBka Kk KOHTPOJILHOU paboTe 1o Teme "MexaHuueckoe bubnnorexka [JOK

nBmxenue. Bzanmoneiicrsue ten" https://m.edsoo.ru/ff0b0408

30 KonrponsHas padora no teme "MexaHHUECKOE ABMKEHHE. bubnuoreka [IOK

BzaumonelictBue Ten"

https://m.edsoo.ru/ffOb06ec
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https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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31 Nmnynbe Tena. UMiynabe cuiibl. 3aKOH COXpaHEHUS 1 0 0 bubmuorexa [JOK
UMITyJIbCa. YIIPYTO€ U HEYIPYroe B3auMO/IciiCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3amay mo reme "3akoH COXpaHEHUS UMITYJIbca" 1 0 0 ﬁggg:jl/ﬁ?elijasg)(.)rﬁlffObO%c
33 ypOK-KO'I'-I(bepeHI_[I/I}I "PeakTrBHOE JBH)KEHUE B MPUPOJE U 1 0 1
TEXHUKE
bubnnoreka [JOK
34 Mexanuueckasi paboTa U MOIITHOCTb 1 0 0 hitps://m.e dséfru 10b0as4
35 PaboTa cuitbl TSXKECTH, CUITBI YIIPYTOCTH U CHIIBI TPEHHS 1 0 0 ﬁﬁﬁ/ﬁiﬁi&?ﬁ/fmbo dbs
Jlaboparopnas pabota «Onpenenenue pabOThl CHIIbI TPEHUS
36 IIPY paBHOMEPHOM JIBUYKEHUH T€JIa 110 TOPU3OHTAIBHON 1 0 1
TTOBEPXHOCTH»
37 CBs3b sHepruu U paboTsl. [loTeHnanbHas Heprus 1 0 0
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU 1 0 0 ﬁﬁﬁ/ﬁeﬁic&ijﬂﬁlff%owz
39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE 1 0 0
40 JlaGopaTopnas pabora «/3yueHue 3aKkoHa COXpaHEHUs 1 0 1 bubnuoreka [IOK
SHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebaTtenbHOe IBUKEHUE U €T0 XapaKTEPUCTUKU 1 0 0 ﬁgS;i?/(;nT?e%z(%(.)rIlJ{/ffOblS%
42 3aryxatomue Konebanus. BelHykaeHHbIe KOJIeOaHusl. 1 0 0 bubnuorexa [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuid U Ipy>KMHHBII MasiTHUKI 1 0 0
Ypok-uccnenoBanne «3aBUCUMOCTh TIEPHOJIa KOJIEOAHMI OT bubnuorexa [JOK
44 KECTKOCTH MPY>KUHBI U MACCHI TPy3a» . 0 . https://m.edsoo.ru/ff0b197a
45 [IpeBparieHre sHeprun Npyu MEXaHUYECKUX KOJIEOaHUSIX 1 0 0
16 JlabopaTtopHas padbota «OrmpeaeneHne 4acToThl U IEPHoIa 1 0 1 bubmuotexa [JOK

KoJe0aHuil IPY>KHHHOTO MasTHHKA)

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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JlaGopaTopHas padota «IIpoBepka HE3aBUCUMOCTH TeprUOaa bubmuorexa [JOK
47 o 1 0 1 .
KoJIeOaHMIi TPy3a, MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexanndeckue BOJIHbI. CBOWCTBA MEXaHUUECKHUX BOJIH. 1 0 0 bubmuoreka [JOK
ITpomoIbHBIE U MOIEPEUHbIE BOJHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepenus "MexaHU4YeCKrue BOJTHBI B TBEPIOM TeJIe. 1 0 1
Ceiicmuueckue BOJTHBI"
50 3ByK. PacnipocTpaHeHue U OTpakeHUE 3ByKa 1 0 0
51 Ypok-uccnenoanue "Habmto1eHue 3aBUCUMOCTH BBICOTHI 1 0 1
3BYKa OT 4YacTOTHI"
52 ['pOMKOCTB 3BYyKa M BBICOTA TOHA. AKYCTUYECKHIA PE30HAHC 1 0 0
Ypoxk-koHpepenuus "YnbpTpa3Byk U HHPpa3ByK B IPUPOIE U bubnnorexa [HOK
53 " 1 0 1 .
TEXHUKE https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI 1 0 0 bubnnoreka [JOK
coxpaHeHHs. MexaHnueckre KojieOaHus 1 BOJTHbBI" https://m.edsoo.ru/ff0b25f0
KonTponbHas pabota o Teme "3aKOHBI COXpaHEHUSI.
55 " 1 1 0
MexaHudeckue KojaeOaHusi U BOJHBI
bu6mmorexa [IOK
56 DNEeKTPOMArHUTHOE T0JI€. DIEKTPOMATrHUTHBIE BOJIHBI 1 0 0 https://m.edso0.ru/ffob2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1 0 0
S S S — 1 o ) BuGmorera LIOK
" p a https://m.edsoo.ru/ff0b2fe6
CBSI3U
VYpok-uccnenosanue "M3yueHue CBONCTB AIEKTPOMATHUTHBIX bubnmoreka [JOK
59 " 1 0 1 .
BOJIH C TIOMOIIIBI0 MOOMJIBHOTO TeledoHa https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3ana4 Ha onpeesieHrne YacTOThI U ITTMHBI 1 0 0
3J€KTPOMArHUTHON BOJIHBI
61 DJIeKTpoMarHuTHas npupoja ceera. CKOpoCTh CBETA. 1 0 0 bubnuotexa [JOK
BomHOBBIE cBOMCTBa CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounnku ceera. [IpsMonHenHOE paclIpoOCTpaHEHUE CBETA. 1 0 0 bubnuoreka [IOK

3atmenust CosHia v JIyHbI

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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63 3aKOH OTpakKeHHs cBeTa. 3epkaya. Pemenue 3aga4 Ha bubmuorexa [JOK
NPUMEHEHHE 3aKOHA OTPAKCHHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS CBETa BH6H_H0TeKa LIOK
https://m.edsoo.ru/ffOb3aea
65 [TonHnoe BHyTpeHHee oTpakeHue cBeta. Mcnosb3oBaHue bubmuorexa [JOK
MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX CBETOBOAAX https://m.edsoo.ru/ff0b3c5c
Jlaboparopnas pabota "HccrnenoBanue 3aBUCIMOCTH YIJIa
66 MIPEIOMJICHUSI CBETOBOTO JTy4a OT YIJIa TIAJACHHS Ha TPAaHUIIE
"BO31yX-CTeKI0""
67 Ypok-koHpepennus "Vcrnoab30BaHuE MOTHOTO BH}'/'TpeHHeFO
OTPaXKEHUS: CBETOBO/IbI, ONTUKOBOJOKOHHAS CBSA3b
bubnuorexa [JOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https:/m.e dS(I)_f).ru I0b3f2c
69 [TocTpoeHne N300paKeHHI B TMH3AX bubmorexa [IOK
https://m.edsoo.ru/ff0b444a
70 JlabopaTtopHas pabota "Onpenenennue HOKYCHOTO paCCTOSTHUS bubnuoteka [JOK
Y ONITHYECKOM CHIIBI COOMPAOIIEH THH3BI" https://m.edsoo.ru/ff0b4206
71 VYpok-koHpepeHuus "OnTuieckre TMH30BbIe TPUOOPHI" ﬁﬁﬁ/ﬁeﬁi&ﬂﬁ/ffowa?e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmorexa LHOK
https://m.edsoo.ru/ff0b4684
73 ypOK-K”OH(bepeHHI/ISI "JledexTsl 3penus. Kak coxpanutp
3peHue
74 Pasnoxxenue 6enoro ceera B ciekTp. OnbITel HploTOHA. bubnmoreka [JOK
CroxeHune CreKTpalibHBIX 1BETOB. Jlucmepcus cBera https://m.edsoo.ru/ff0c0f4c
o | Lo psbors O 1o e G BuGaonsa LOK
" https://m.edsoo.ru/ffOcOe2a
HaOJII0JICHUHU Yepe3 IIBETOBbIC (PHIHTPHI
76 Ypok-nipaktukyM "BoTHOBEIE CBOWCTBA CBETA: IUCIIEPCHSI,

uHTephepentus u qudpakums"



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Ipunoxenne xk OOII OOO MBOY Ilonosunckas COILI

77 OmnbiTel Pe3epdopaa u mranerapaast Moielb aToMa BH6H_HOTCK3 HOK
https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moxens atoma bopa
79 Hcnyckanue u nornomeHue ceera aromom. KBaHTEI. bubmumoreka [IOK
JIuHeivaThle CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpox-npaktukym "HaGmoieHrne cCrieKTpoB ucmyckanus' BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIBI bubmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas moaens BH6H_HOTeKa LIOK
https://m.edsoo.ru/ffOc18ac
83 PamuoakTuBHBIC IpeBpanicHus. M30Tormbl BH6H_HOTeKa LOK
https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amau no reme: "PannoaktuBHbIE npeBpanieHus" BH6H_HOTCKa HOK
https://m.edsoo.ru/ffOclb4a
85 [Tepuron moypacmaa
86 VYpok-koHpepenius "PagnoakTHBHBIC U3TYYSHHS B IPUPOJIE, bubnuotexa [JOK
MEIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS 3apsA0BOrO U bubnmnorexa [JOK
MacCOBOT'O YHCEll https://m.edso0.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl U SHEPTUU BH6H_HOTCKa LIOK
https://m.edsoo.ru/ff0cld7a
89 Pemrenue 3amau no reme "SAnepueie peakun"
90 Peaknuu cunresa u nenenus saep. lctouHuky sHepruu bubmuorexa [IOK
CosHna u 3B&3] https://m.edsoo.ru/ffOc1e88
91 Ypok-koHbepeHIus "ﬂ,[[epflaﬂ sHepreTuka. Jlencreus
PaIMOAKTUBHBIX M3JTyUYECHNUN HA KUBBIE OpraHU3MBbI"
POHFOTOBKa K KOHTPOJIBHON paboTe 1o Teme Bubmorexa [IOK
92 DJEeKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHUTHBIE BOJHBI.

KBanroBrie sBienus"

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c12a8
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KontposbHas padoTa mo teme "DIeKTpOMarHuTHOE T0JIC.
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93 " 1 0
DNeKTpOMarHuTHHIE BOJHBL. KBaHTOBBIC SIBIICHUS
94 [ToBropenue, 0600mmenue. JlabopaTopusie paboTHI 11O KypCy 1 1 bubmumoreka [IOK
"Bzanmopelicteue ter" https://m.edsoo.ru/ff0c245a
95 [ToBTOpeHuE, 0000MIEHNE. Penenue pacueTHbIX U 1 0 bubmuorexa [JOK
Ka4yeCTBEHHBIX 3a/1a4 110 Teme "TerioBsie mporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpeHME, 00001IeHNE. PeneHue pacyeTHbIX U 1 0 bubnnoreka [JOK
KayecTBeHHBIX 3a11a4 1o Teme "KIIJ] TerioBbix aBuratencii” https://m.edsoo.ru/ff0c2a22
97 [ToBTrOpenue, o6o0menHue. Penienne pacueTHbIX U 1 0 bubnnorexa [HOK
KauecTBeHHBIX 3a1a4 110 Teme "KIIJ] amekTpoycTaHOBOK" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, 0606menue. Jlaboparopusie paboThI 1O Kypcy 1 1 bubnnoreka [JOK
"CBeToBbIC SIBJIICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOopenue, o600menue. Pabora ¢ TekcTamu 1o Teme 1 0 bubnnorexa [HOK
"3aKOHBI COXpAaHEHHUS B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o606menue. Pabota ¢ TekcTamu mo Teme 1 0 bubnmnoreka [JOK
"Konebanust 1 BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu mo Teme 1 0 bubnmnoreka [JOK
"CBeToBbIC SIBIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606meHue. Pabora ¢ TekcTamu 1o Teme
102 ' 1 0
KBanToBas u siiepHas pu3nka
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIbLI U1 YUEHUKA

1.

2.

®dusmka: 7 knacc: 6a30BwIid ypoBeHs. [leppimkun Y. M., Banos A. 1., M.
[Ipoceemienue.

®dusmka: 8 knacc: 6a30BwIid ypoBeHs. [lepeimkun U. M., Banos A. U., M.:
[TpocBemenne @uzuka: 9 xknacc: 6a30Bbiii ypoBensb. [leppimkun M. M., I'ytauk E. M.,
NBanos A. U., IletpoBa M. A., M.: IIpocBenieHue.

METOJUYECKHNE MATEPHAJIBI JIJIA YUUTEJIA

1.

2.

dwusuka. 7 kinacc. ba3zoBsriii ypoBeHb. Mertoanueckoe mocodue. O. A. Uepaukona, C. H.
I'manenkosa, B. B. Kyapssues., M.: IIpoceeuienue.
https://edsoo.ru/wp-content/uploads/2023/08/Pusuka.-Peanmsanusa-rpedosannii-OI'OC-
OCHOBHOT'0-00I11eT0-00pa30BaHMs_METOINYCCKOE-TI0COOue-1Is-yanTess. pdf

HUOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU UHTEPHET

1.

w

https://uchitel.club/events/sovremennyy-urok-fiziki-etapy-aktualizatsii-vyyavleniya-
protivorechiya

https://www.youtube.com/watch?v=V2yLBo6X9H8
https://www.youtube.com/watch?v=UjHHTmyc7GU

https://resh.edu.ru/subject/28/



https://edsoo.ru/wp-content/uploads/2023/08/Физика.-Реализация-требований-ФГОС-основного-общего-образования_методическое-пособие-для-учителя.pdf
https://edsoo.ru/wp-content/uploads/2023/08/Физика.-Реализация-требований-ФГОС-основного-общего-образования_методическое-пособие-для-учителя.pdf
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https://resh.edu.ru/subject/28/
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MMWHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOM ®EJIEPALIMN
MunuctepcTBo obpazoBanus pkyTckoit obiactu

AJIMUHUCTpAIYs MYHHUITUIIATEHOTO 00pa3oBanus "basHmaeBckuii paiton"

MBOY Ilonounckas COIII
PACCMOTPEHO COT'JTACOBAHO YTBEPXJEHO
PykoBogutens [IIMO 3am qupektopa no YBP Hupexktop bocxomnora .JI.b
boromonosa b.B. Crenanosa.JI.1O 04.06.2024r
24.05.2024r 04.06.2024r

PABOYAA ITPOTPAMMA

(ID 1025770)

yueOHoro npeamera « Xumusi. bazoBblil ypoBEeHbY

J1s1 oOyyarommxcst 8 — 9 kiaccon

[TonoBunka 2024
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[NHOACHUTEJIbHA A 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueli nmporpaMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIMHU IPENoAaBaHMsl y4eOHOIo MpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LEsAX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTUA OOYYalOLIUXCA CPEACTBAMHM Y4YeOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaaccam U
CTPYKTYpHUpOBAaHME 110 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XMMHUH, ONPEAEIAET KOIUUECTBEHHbIE
Y Ka4eCTBEHHbBIE XaPaKTEPUCTUKH COACPIKaHUS, PEKOMEHIyEMYIO II0CIIE€JOBATEIbHOCTh U3YUEeHUs
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, JOIMKH y4eOHOro mpolecca,
BO3PaCTHBIX 0COOEHHOCTEN 00yUaroLMXCs, ONPEIEIsIeT BO3SMOKHOCTH MPEAMETA /IS pealln3aliuu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKke TPeOOBaHUI K pe3yjbraraM OOy4YeHHS XUMHH Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BUIOB y4eOHO-IIO3HABATENbHOM J1ESTEIbHOCTH
00yyaroIerocs o OCBOCHUIO yUeOHOT0 CO/IepKaHMs.

3HaHUE XUMUH CITY’KUT OCHOBOH [Tt POPMUPOBAHUS MHPOBO33PEHHS 00YJAIOLIETOCS, €ro
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IPECTaBICHUS O B3aMMOIIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTSIX
pelieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKOM 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3ydenue xumun:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUS U (GOPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeIbHOCTH,  SKCIEPUMEHTAJIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
npodeccuoHaIbHOMN 1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ITarloM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00yYaroIINXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCs MeJarorniecky alanTHPOBAaHHBIM OTpaskeHHEeM 0a30BOi
HAyKH XMMUU Ha ONPeIeIEHHOM 3Tarie €€ pa3BUTHUSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUN OPTraHUYECKOW XUMHH.

CtpykTypa coaepxaHusl MPOorpaMMbl MO XMMHHM c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
nonxona k e€ mzyudeHuro. CopepiaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHI O XMMHUYECKOM
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JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3THU CUCTEMbI
CTPYKTYPHO OpraHU30BaHbl IO MPUHILMILY IOCJIEI0BATEIbHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYE€HHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIUAIINH BEILIECTB B PaCTBOPAX.

Teopernueckre 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE ODMIIMPHUYECKHU IIOJIYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS OCIEI0BATEIBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBITTOJIHSS
byHKIUN 0OBSICHEHHSI U IPOTHO3UPOBAHUS CBOICTB, CTPOEHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHHUS U MTOJYyYEHUS U3YyYaeMbIX BELLECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEICTABICHUS O
XUMHYECKOM COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumun
MPOUCXOIUT C IPUBIICUCHUEM 3HAHHH U3 paHee U3yUYEHHBIX YUeOHBIX MPeaMeTOB: « OKpy Karomuii
Mup», «bronorus. 5-7 xnacced» u «dusnka. 7 Kiace.

[Tpu U3yueHNN XUMUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJIbTYphl. 3a/iada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWH — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbopMUPOBAaHUM ¥ PA3BUTHH TMO3HABATENbHBIX YMEHUW M UX TPUMEHEHHH B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH PaBUIl OE30MaCHOTO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEITHEBHOM JKU3HH.

[Ipy M3ydeHHH XMMHU Ha yYpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS BaXHOE 3HAUYEHUE
MPUOOpPENH TaKKe LeH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpoOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEeMaTHYeCKoe MpHoOIIeHHue o0yJaromuxcs K
CaMOCTOATENIBHONM  ITO3HABATEJIBHOW  JESATENBHOCTH, HAay4YHBIM  METOAAM  IIO3HAHUA,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHHe YCIOBMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMHUCS OIIbITa
pa3HoOOpa3HON AEATEeTbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUECHUE JJIS PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YHCIie yMEHHUH OOBSICHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO MUPa, UCIIOIb3Ysl 3HAHUS U OIIBIT,
MOJTy4YeHHBIE MPH M3YyUYEHUU XHUMHUH, MPUMEHSATh UX MPH PEIICHUHd MpoOJieM B MOBCEIHEBHOM
KU3HH U TPYJIOBOH JAESATEIBHOCTH;

— (opmupoBaHue y 00y4aronuxcs rTyMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU JUI BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro TMOBEACHUS B OBITY U
TPYIOBOM JEATEIBbHOCTH B LIEJIAX COXPAaHEHHsI CBOETrO 3J0pPOBbS U OKPYKAIOLIEH IPUPOIAHOU
Cpenpl;
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— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECCKHX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npo(UiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01ee 4uCiIO 4acoB, OTBEACHHBIX I M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezielnt), B 9 kimacce — 68
yacoB (2 yaca B HEJIEIIO).

COZAEPXAHUE OBYUEHUA

8 KIIACC

[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YeJlIOBEKa. XMMHS B CUCTEME Hayk. Tema u
BellecTBa. u3znueckre CBOMCTBA BEIIECTB. ATpEraTHoe COCTOAHUE BenecTB. [lonsTre o MmeTogax
Mo3HaHMs B XUMHH. YucThie BemecTBa U cMecH. CriocoObl pasiesieHUs CMECeH.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE OHJIeMEHThl. CHUMBOJIBI XHMHUYECKUX DIIEMEHTOB.
[IpocThie u cioXHBbIE BElIeCTBA. ATOMHO-MOJICKYJISIPHOE YUECHHE.

Xumudeckast popmyra. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 10151 XUMHUYECKOIr0 JIEMEHTA B COEJUHEHUH.

KonnuectBo BemectBa. Modib. Moisipaast Macca. B3auMoCBs3b KOJIMYECTBA, MACChHI U YU CIIA
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel mo GpopmynamMm XUMUYECKIX COCTUHEHUH.

®dusnyeckue M XHMHYCCKHE SIBICHHUSA. XUMHUYECKas peakmus u e€ MpU3HaKh. 3aKOH
COXPaHEHHUS MAacChl BEIIECTB. XUMUYeckue ypaBHeHHs. Kimaccudukanus XuMUYecKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHA).

Xumuueckuu sKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYJ0#, mpaBuwiamMu paboThl B Jabopatopuu U mpuéMaMu
oOpaiieHus ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YUYEHHE U ONMUCAaHUE (PUINYECKUX CBOICTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHne (pr3nueckux (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KAUTIEHHE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE METHOM MPOBOJIOKH, B3aUMOCHCTBHE MeJa C KUCIOTOM) SIBICHUI, HAOII0IeHUE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3iokKeHne caxapa, B3auMOJIeHCTBIE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapus, pasnoxkeHue ruapokcuga menu (ll) mpu nHarpeBanuu,
B3aUMOJICHCTBUE Kese3a ¢ pacTtBopoM conu Meau (1), mzydenue crnocoOoB pasjieneHus cMecei:
C TIOMOUIBIO MarHuTa, QWIBTPOBaHMWE, BHIAPUBAHUE, MUCTWUIAIMS, XpomaTtorpadus,
MPOBEJICHNE OYUCTKH MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3yIbTaTOB MPOBEICHUS
ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3/JaHHE MOJENe MOJIeKYJ
(1IapocTep>KHEBBIX).

Baxneriye npencTaBuTeNM HEOPraHMYECKUX BEIIECTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3i€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peaKiuu TOPSHHUS).
Oxkcuapl. Ilpumenenue xucmopoma. CrocoObl TMOJMydYeHHS KHCIOpoJa B jabopaTopuud U
MPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoae. O30H — almoTpornHas MOIu(HUKaIns
KHCIIOPO/JIa.
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TemnoBoit 3dexT XuMHUYECKOH peakIuH, TEPMOXUMHUYECKHUE YpaBHEHUS, 53K30- H
SHIOTEPMHUUYECKHE peakiuuu. TOIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHune Bogopoa B mpupoie, pusudeckue
U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoyTydeHus. KuciaoTel u comnu.

Monsipablii 00bEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputTenb. PactBopbl. HacklimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 110jsl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHus. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOJbl B Ipupoje. 3arps3HEHUE NPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BO.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpasyroniue (OCHOBHBIE, KUCTOTHBIE, aM(OoTepHbIe) U HecosieoOpazytonue. Homenknatypa
OKcU10B. DU3nyecKre U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAHMH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckue U XUMHYECKUE
cBoiicTBa kucioT. Pan akrusnoctu metauios H. H. bekerosa. [lonyyenue Kucuor.

Comu. Homenknatypa coseil. @usznueckue U XMMUUYECKHE CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckast CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuyeckuil sxcnepumenm:

KaueCTBEHHOE OMpEe/IeNIeHUEe COACpKaHUs KUCIOpPO/a B BO3yXe, MOydeHHE, COOMpaHue,
pacrio3HaBaHUE W HM3YyYECHHE CBOMCTB KHUCJIOPOJa, HAOIOEHHWE B3aUMOJEHCTBUSI BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W IMpEKpallleHus ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMud OKCHIOB M OINMUCAaHUE HX CBOWCTB, MONyuYeHHUE, COOMpaHHE, paclio3HaBaHUE U
U3yueHHe CBOWCTB Bojopoaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOKHO MCITOJI30BaHUE BUIEOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, MCCJEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jie pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), MCCJIEIOBaHUE OOpa3llOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOIO/IEHUE W3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT W IIENIOYeH, M3yueHHUE
B3anmMoeiicTBus okcuaa Meau (1) ¢ pacTBopoM cepHO KHUCIOTHI, KUCIOT C METaJllIaMH, peaKui
HEWUTpaNHu3aIiu, MoJyuyeHne HEPacTBOPUMBIX OCHOBAHH, BRITECHEHHUE OJTHOTO METalljia IPYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCICPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHewmme Kiacchl
HEOPTraHUYECKUX COCTUHEHUIN.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema Xxumuueckux osnemeHtos /J[. H.
MenneneeBa. CTpoeHHe aTOMOB. XUMHYECKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakimn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [IoHSATHE O TPyMax cXOIHBIX
AJIEMEHTOB (IIETIOYHBIE U MIET0YHO3eMeNbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.
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Ilepuonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux siaemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juHHONepuoaHass ¢opmbl [lepuognueckoit cucteMbl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKH CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30To1mbl. DnekTpoHbl. CTpOEHUE 3JEKTPOHHBIX
o0osouek aroMoB TepBbIX 20 xuMuueckux diemMeHTOB Ilepwmommueckorr cucremsr J[. U.
MenpgeneeBa. XapakTepucTUKa XUMUYECKOr0 3JIEMEHTA MO €ro noJjioxkeHuto B llepuoanueckoi
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIAM U IEPUOJAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKd U npakTuku. 1. 1. MenaeneeB — y4€HbIi U TpakIaHHH.

Xumudeckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okucineHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuu sKcnepumenm:

u3y4YeHHe OOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBHE THUAPOKCHUAA
LMHKAa C pacTBOpPamMH KUCIOT W IIEJIOYEd, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMI (TOpEeHrE, PEaKIIUU PA3NI0KECHHS, COSTUHEHNS).

Meoicnpeomemmuule cés3u

Peanuzanus MexnpenMeTHbIX CBA3E€H IMpPH MU3YYEHUH XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
yepes UCMOIb30BaHNe KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHSATHH, TaK U MOHSATHH, SIBISIOIINXCS
CHUCTEMHBIMU JJISI OTJCJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0111e ecTeCTBEHHO--HAYYHbIE TOHATHUS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAITH3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHHE, MOJIEIIb, SBJICHHE.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
pPaauoOaKTUBHOCTh, MOJIEKYJIA, JSJEKTPUUYECKUN 3apsij, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KITACC

BemecTBo 1 XuMudeckas peakiius

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux saemeHtoB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoi cucteMe u CTpOSHUEM UX aTOMOB.

CtpoeHune BemecTBa: BHABl XUMUYECKON CBs3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJAa XUMHUECKOU CBSI3HU.
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Knaccugukanus ¥ HOMEHKIaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBOHCTBA
BEUICCTB, OTHOCSIIMXCS K Pa3jIM4YHBIM KJaccaM HEOPraHWYECKUX COCIMHEHHM, T'eHETUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaus XUMUYECKUX PEaKIUil M0 pa3IuuHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YUYacCTBYIOLIMX B PEaKIH BELECTB, 110 TEMJI0BOMY 3G (EeKTY, 10 U3MEHEHUIO CTEIIEHEH OKHCICHUS
XMMHYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHJOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne 0 cxopocTu XUMHUUECKOW peakiuu. [loHsTHe 00 00paTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. [lonstue o
karanuse. [IonsaTue o xuMnyeckoMm paBHOBeCUH. DaKTOPBI, BIUAIOLIME Ha CKOPOCTh XUMHUYECKON
pEeaKLuy U MOJI0KEHUE XMMUYECKOIO PABHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, OJCKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YpPaBHEHHM OKHUCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopus 2IEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MeXaHM3M JIMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMHU BUJIaMU XUMUYECKOU CBs3U. CTeneHb
nuccounanuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI INPOTEKAHUS PEaKIMil MOHHOrO OOMEeHa, MOJHbIE U
COKpAaIlEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KUCIIOT, OCHOBaHUIl M COJIEH B CBETE
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuil sxcnepumenm.

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJIJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHJa HaTpus),
HCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pa3IMUHBIX
(bakTOpOB, UCCIEI0BaHHE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoIecca AUCCOLMALUU
KHCJIOT, IIeJ04el U coliel (BO3MOKHO HCIOIb30BAHNE BUJIEO MaT€pPHUajIOB), IPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIINX NpPU3HAKU MPOTEKaHUs peakluii MOHHOro oOMeHa (0Opa3oBaHUE OCalKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTENIBHBIX pEaKUuil (rOpeHue, peaklu pa3iokKeHHs, COeAMHEHHs), paclo3HaBaHUeE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMi Ha MOHBI, pELIECHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

Hewmeranne! u ux coennueHus

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CtpoeHune M (U3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HeMeTaUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KUCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelme Xi10puabl
Y UX HaXO0XJIEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne M (QU3MYecKre CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOJU(HUKAIIMK KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYecKHue M XHUMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
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(oO1mKe Kak MmpeacTaBuTesl Kjlacca KUCIOT U crierupudeckue). XuMHUYEeCKHe Peakiiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTy4YeHus CEpHOM KUCIOTHI. [IpriMeHenne cepHOi KUCIIOTHI.
Conn cepHOM KHCIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B IPUPOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeabl COCAUHEHUSAMU CEPbI
(KUCIIOTHBIE JOXK/IU, 3arpA3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6mass xapakrepucTtuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHUCIECHUS. A30T, paclpocTpaHeHHEe B Npupone, (Qumdeckue u
XUMHYeCKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUaAK, ero GU3n4ecKue 1 XMMUYECKHUe
CBOWCTBA, MoylydeHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUYECKHE CBOMCTBA,
npuMmenenue. KadecTBeHHass peakuys Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIydeHHe,
dusznyeckue W XUMHYECKHE CBOicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckne). Mcnoapb3oBaHWEe HHUTPATOB M COJICH aMMOHHMS B KayeCTBE MHHEPAIbHBIX
yaoOpeHnii. XUMHYECKOe 3arps3HCHUE OKPYIKAIOMICH CPeIbl COSAMHCHHUSIMHA a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOUYBBHI U BOAOEMOB). Docdop, alIoTponHble MOAUDUKALNN
docdopa, ¢pusndeckue u xumudeckue cpoiicrsa. Oxcun docdopa (V) u docdhopHas kuciora,
¢u3nueckue W XUMHYECKHE CBOWCTBA, mosyueHue. lcmonp3oBanue QocdaroB B KadecTBe
MUHEPAIBHBIX y100pEHUIA.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUA. YTJIEepOo/, alIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue u XuMUIecKkue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxcuapl yriuepona, ux (U3NYecCKue U XMMUYECKHE CBOWCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBI,
HOJTyYeHHe W TMPUMEHEHHE. DKOJOTHYeCKUe MPoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUMOTe3a I100aJbHOr0 MOTEINIEHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kucinora u eé
CoNM, UX (PU3MYECKHMEe M XMMHUYECKHE CBOICTBa, MOIydeHHEe M npuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbI. Mcnonp3oBanne kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUAX YIiepoja
(MeraH, 3TaH, STUJIEH, alleTUJIEH, ITAHOJ, TJUIEPUH, YKCyCcHas KucioTa). [IpupoaHble HCTOUHUKH
YTJI€BOI0POAOB (yroJb, IPUPOIHBIN ra3, He(PTh), MIPOAYKTHI UX MepepadboTku (OEH3UH), UX POJib
B OBITY M NpPOMBINUIEHHOCTH. [IoHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: >KHUpax, Oenkax,
YyII€BOJAaX — M MX POJIM B JKU3HU 4YelloBeKa. MaTepuanbHOE€ €JUHCTBO OPraHUYeCKUX U
HEOPraHUYECKUX COEAMHEHUHN.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJY4YEHHE U IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiemsr
0€30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuil sxcnepumenm.

u3yueHne o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEaKIUil Ha XJOPHUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHHUH (BO3MOKHO
UCIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIJIEHHE € OOpasllaMu XJIOPUIOB (TaJIOr€HHUIOB),
O3HaKOMJIGHHE ¢ o0pasnamMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriauBaHMsS  caxapa TIOJ  JCUCTBHEM
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KOHIIEHTPUPOBAHHOMN CEPHOI KUCIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaONIOJIeHUE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO MCITOJIb30BAaHUE BUCOMATEPHAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX YAOOpEHHIA,
nojlyueHue, coOupaHue, pacro3HaBaHHME W U3y4YE€HHE CBOMCTB aMMuaka, IpOBEJCHHE
KaueCTBEHHBIX peakluii Ha MOH aMMOHHUA U GpocaT-nuoH U U3ydeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEb0 (BO3MOXKHO HCIOJIb30BaHUE
BUJCOMATEPHAJIOB), H3Y4YCHHE MOJENCH KpPUCTAJUIMYECKUX pemETOK anmasza, rpadura,
dyiepena, 03HAKOMJIEHHE C MPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIIEM U yCTPOMCTBOM ITPOTHBOrasa, MojgyueHue, CoOOupaHue, pacro3HaBaHue U U3y4eHHe CBOWMCTB
VIJIEKUCIOro ra3a, MPOBEACHHME KaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI H
U3y4YEHHE IMPU3HAKOB MX [POTEKaHUs, O3HAKOMJIEHHE C MPOAYKLUUEH CHIIMKATHOMN
IIPOMBIIIIIEHHOCTH, PELLIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHele HeMeTaulbl U UX
COCTMHEHUS».

MeTtanibl 1 UX COeAMHEHUS

OO6111as1 XapaKTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH X MTOJIOKEHUS
B Ilepnoanueckoin cucreme xumuueckux snemeHToB . M. MeHaeneeBa U CTpOEHHs aTOMOB.
Crpoenue MeramioB. Meramnueckass CBs3b M METAJUIMYECKAs] KPUCTALUIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUNA psJ HampsokeHud MertauioB. Du3nyeckne M XHMMHUYECKHE CBOICTBA
MeTayioB. O0mue crocoOsl MmoyyyeHus MerawioB. [IoHsATHE O KOPPO3UK METAaJIJIOB, OCHOBHbIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIIOMMHMHA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenouynsle MeTauIbl: OJI0KEHUE B [lepnonnueckoil cucteMe XUMUYECKUX 2JIEMEHTOB /[
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaxoXkJeHUE B mpupojae. OU3ndeckue U XUMUYECKHE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kaius. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[IlenoyHO3€EMENBHBIE METAJIIBI MATHUN U KaJIbLUiL: 1TosIokeHNe B [lepuoandeckoii cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
®u3nyecKne U XMMHUYECKHE CBOMCTBA MarHusl W KajablHs. BakHeHIIMe COCAUHEHUS KaJlbIUs
(oxcua, THAPOKCHUL, CONH). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHTtoB J[. H.
MenpeneeBa, CTpoeHHE aToma, HaxoKJeHue B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
anmoMuHUs. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA aIFOMUHMSL.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux osnemeHtoB JI. .
MenpeneeBa, CTpOEHHE aTomMa, HaxoKJAeHUe B npupoje. dusndeckne U XMMUYECKHE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4EHHe.

Xumuueckuil sxcnepumenm.

O3HAKOMJIEHHE C 00pa3IlaMy METAJUIOB H CIIaBOB, UX (PU3NUECKUMU CBOMCTBAMHU, U3YUECHUE
PE3yIBTATOB KOPPO3UU METAILTOB (BO3MOXKHO MCIOJIb30BAHNE BUICEOMATEPHATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KajJblMsl M HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB >KECTKOM BOJBI, NpOLECCA TOPEHHS JKele3a B
KHACIOpoAe  (BO3MOXHO  HCHOJb30BAHHME  BUAEOMATEPHUATOB), TMPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUHKa, *ene3a (I1) u xenesa
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(1), meau (1), HaGMOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
KaJusl U KaJblidg (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHeWIe MeTabl U UX COCTUHEHUSD.

XUMHUS U OKpYyXKarolias cpena

BemectBa 1 MaTepuaibl B MOBCEJHEBHOM JKU3HH 4YeloBeKa. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY KarolIeil cpepl (MpeeiabHas A0MyCTUMasi KOHIEHTpaIus
BemecTs, ganee — [1J1K). Poib XuMuu B perieHun 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuu sKcnepumenm:

u3ydeHue o0pa3LoB MaTepUalioB (CTEKIIO0, CIIaBbl METAJIJIOB, [TOJINMEPHBIE MAaTEPUAIIbI).

Meoicnpeomemmuule cés3u

Peanuzarus MeXnpeaAMETHBIX CBSI3€H MPU U3YUYEHUU XMMHU B 9 Kjlacce OCYIIeCTBISETCS
Yyepe3 UCIOB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU JJIS OTJCJIbHBIX MIPEIMETOB €CTECTBEHHO--HAYUYHOT'O [IUKJIA.

OO01mue ecTecTBeHHO-HAYYHbIE MIOHATHUS: HAYIHBIN (paKT, TUTIOTE3a, 3aKOH, TCOPHUS, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepHAaIIbI.

®dusnka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
paauOaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUUECKUU 3apsifl, MPOBOAHUKH, MOJYIPOBOIHHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTbH, KpUCTAITNYECKasl PeIIETKA, CIUIaBbl, (PU3NUECKHUE BEIUYUHBI, €TUHUIIBI
U3MEpEeHMs, KOCMUYECKOE ITPOCTPAHCTBO, MIaHEThl, 3B€3/1b1, CoJHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpAJIbHbIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBbIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

[INIAHMPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMWUN HA YPOBHE
OCHOBHOI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3VIJIbTATHI

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUS
JIOCTUTAIOTCS B XO7Ie O0Y4YEHUsI XMMUHU B €IUHCTBE YUeOHOI M BOCIIUTATEIbHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU POCCHUHCKMMM  COLIMOKYJBTYPHBIMM ¥  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIaMU M HOpPMaM{ TOBEIEHUS U
CIOCOOCTBYIOT ITpOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALUN 00yYatOIUuXCsl.

JIMYHOCTHBIE PpEe3yJIbTAaThl OTPaXal0T T'OTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALUN M PACIIMPEHHUE ONBITAa ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTproTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUYECKOMY M HAyYHOMY
HACIIeINI0, TIOHMMaHMA 3HAYCHUS XMMHUYECKOH HAayKd B JKU3HHM COBPEMEHHOTO OOIIecTBa,
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CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 yCTpOIiCTBe
MHpa 1 00IIeCTBa;

2) rpaX/1aHCKOI'0 BOCIIUTAHMUSL:

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M IPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00LIECTBEHHO TIOJIE3HOH,
y4e0HO-UCCIIEeI0BATeNIbCKOM, TBOPUYECKOM W JPYruX BHUAAX JEATEIbHOCTH, T'OTOBHOCTU K
pa3Ho00pa3HON COBMECTHON JESATEIILHOCTH NP BHITIOJHEHUH Y4eOHBIX, TO3HABATEIILHBIX 33134,
BBITIOJIHGHUH XWMHUUYECKHX OKCIEPUMEHTOB, CO3[IaHUM YYE€OHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOLEcCe 3TOM y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MMOBEACHHE U MIOCTYNKH CBOMX TOBAPHUIIEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCJIEICTBUN IMOCTYIIKOB;

3) IEHHOCTHU HAYYHOT'O MTO3HAHUS:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XUMHUYECKOM  peaKiuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKHM W COCTABIAIOIIAE OCHOBY JUIS
MOHUMAaHUS CYIIIHOCTH HAYYHOUN KapTHHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS MIPUPOJIBI, B3AUMOCBS3SIX YEJIOBEKA C MIPUPOTHON CPEoi, O pOIM XUMHUH B MMO3ZHAHUH
9TUX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPAaBJIICHHbIE HA IMOJIyYEHHWE HOBBIX 3HAHUN MO XHMMHH,
HEOOXOMUMBIC JUIi OOBSCHEHUS HAOJFOIaeMBIX TMPOIECCOB W SIBJICHUMU, ITO3HABATEIIBHOM,
WH()OPMAIIMOHHON U YUTATEIICKON KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHONU pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHON JUTEPATypOM, NOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIEM;

4) popmupoBaHUS KyJIbTYpPhI 30POBbSI:

OCO3HAHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3JI0pOBBIA 00pa3 >KW3HH, OCO3HAHMUE TMIOCIEICTBHN M HENPUATHE BPEIHBIX MPUBBIYCK
(ymotrpebneHusi aikoroisi, HApKOTHKOB, KypeHHs), HEOOXOTUMOCTH COONIOACHUS TPaBUII
0e30MacHOCTH MPHU O0PAIEHUN C XUMUYECKHUMH BEIIECTBAMH B OBITY U peaibHON KHU3HU;

5) TpyZIOBOTO BOCITUTAHUS:

WHTEPEC K MPAKTUYECKOMY HM3YUYEHHUIO TTpodeccril U Tpyaa pa3IudHOro poja, yBaXKCHHE K
TPYZy U pe3yJibTaTaM TPYAOBOU AESITEIIbHOCTH, B TOM YHCII€ HA OCHOBE TPUMEHEHUS IPEIMETHBIX
3HAHMA TI0 XHMHHU, OCO3HAHHBIA BBIOOP WHIUBUIYATbHOW TPACKTOPUU TIPOJOIKEHUS
00pa3zoBaHusl ¢ y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, ycmemHod mnpodecCHOHATbHON NeATEeIbHOCTH U Pa3BUTHUS
HEOOXOJIUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOPECCHOHATBHON Cpe/IE;

6) DKOJIOTHYECKOTO BOCIIUTAHUS:

AKOJIOTUYECKH I1eJIecCO00pa3HOe OTHOIIEHNE K MPUPOJIE KaK UCTOYHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOIIOACHUS TPaBUIl O€30MaCHOTO MOBEACHHS IPU paboTe ¢ BEIIeCTBAMH,
a Tak)Ke B CUTYAIUAX, YTPOKAIOIINX 3TOPOBBIO M KU3HU JIFOJCH;



Ipunoxenne xk OOII OOO MBOYV Ilonosunckas COILI

CITOCOOHOCTH MPUMEHSTH 3HAHUS, OJTydaeMble MPU U3YUSCHUU XUMUH, JIJIS PEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXaIoIIe MPUPOJAHOM CpeAou, JJisl MOBBIIIEHUS YPOBHS SKOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TJIO0ATLHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U MyTeH WX pelieHus
MIOCPEACTBOM METOJOB XMMHH, IKOJOTHUYECKOIO MBILUICHHS, YMEHHS PYKOBOJCTBOBATbCSI UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIbHOW MPAKTHUKE.

METAIIPEIMETHBIE PE3VYJIBTATHI

B cocraBe MeranpeaMeTHBIX pe3yJbTAaTOB BBIACISAIOT 3HAYUMBIC 11 (HOPMHUPOBAHMS
MHUPOBO33pEHHUsT OOIICHAYYHBIE MMOHSATHUS (3aKOH, TECOPHSs, MPUHIUI, THUMOTE3a, (aKT, CHCTEMA,
MPOIIECC, IKCTIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEACTABICHHUE O
IIEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHHUBEpPCaJIbHBIC YueOHBbIC NEHCTBHs (ITO3HABATEIIHHBIC,
KOMMYHHKATHBHBIC, PETYJISATUBHBIC), KOTOpbIE 00ecredynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YUEOHON JIEATEIHHOCTH.

[To3naBaTeNnbHBIE YHUBEPCANIbHBIE YUeOHbIC ACHCTBHS

ba3zoBbie norundueckue AeMCcTBUS:

YMEHHUSL MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS TPH OCBOCHHM 3HAHMUIA:
PacCKpbIBAaTh CMBICI XUMHYECKUX MOHATUHN (BBIICIATH UX XapaKTEPHbIE MPU3HAKHU, YCTAaHABINBATh
B3aMMOCBS3b C APYTUMHU TOHSTHSMH), UCIIOJIB30BATh TMOHSATHUS IS OOBSICHEHUS OTACIBHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPUH JIJIs KJIaCCU(UKAITUU XUMUYECKHUX BEIICCTB
U XUMUYCCKUX PEAKIMI, yCTaHABIMBATh NMPUYHMHHO-CIICJICTBCHHBIC CBSI3U MEXIY OOBEKTaMHU
W3Y4YeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIAYKTHBHBIC, NEAYyKTUBHBIC, MO0 AHAJIOTHUH),
JIenaTh BBIBOJIBI M 3aKJIIOUCHHS,

yMEHHE MPUMEHATHh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIb3yEMbIE B XUMHUHU, MPEOOPA30BBIBATH IIHPOKO
MpUMEHSEMbIE B XUMUU MOJICIIbHBIC MPECTABICHUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
xuMHdeckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peaklud — TpU pelieHud ydeOHOo-
MO3HABATENbHBIX 3a/ad, C YYETOM O3THUX MOJENbHBIX MPEJACTABICHUN BBIBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYAEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKIUi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIC CBSI3U U
MPOTUBOPEYMS B U3YUAaEMBIX MPOIIECCaX U SBICHUSIX.

bazoBrie HcciaenoBaTeabCKUE NCHCTBUA:

YMEHHME HCIOJIb30BaTh MOCTABJIECHHBIE BOINPOCHI B KAaY€CTBE MHCTPYMEHTA MO3HAHUSA, a
Tak)k€ B KauyeCTBE OCHOBBI i (OPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABHWIBHOCTH
BBICKA3bIBAEMBIX CY>KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH M TPOBEACHHUIO YUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJA0M MPOIECca, CAMOCTOSITEIFHO TIPOTrHO3UPOBATH €r0
pe3yibTaT, (GopMyIupoBaTh OOOOIIECHUS W BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ unpopmanueii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAITHIO PA3THIHBIX BUIOB
1 (opM TpeICTaBICHNUS, TTOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOT0 COJIepKaHus, CIIPpaBOYHBIE TOcOoOuUs, pecypchl IHTepHeTa), KpUTHYECKH OIIEHUBATh
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(POPMAITHUIO;
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yYMEHHE MPUMEHATh Pa3IMYHbIe METOIbI U 3aIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMUMBIX JIJISl BBINOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OmpeAeEHHOr0 THIA, MPUOOPETEHHE ONbITAa B OOJIACTH WCIOIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSIMU,

YMEHHE HCIOJIh30BaTh W aHAIM3UPOBATH B TpoIlecce Y4eOHOH W HCCIenoBaTeNbCKON
JESTEIIbHOCTH HH(POPMAIINIO O BIUSHUU IPOMBIIUICHHOCTH, CETbCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY KaloIe MPUPOIHON CPEeIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE IEHCTBUS:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auagora W (Wiu) JOUCKYCCHM) TIO CYIIECTBY
oOcyxmaeMoii Tembl, (OPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHHS MPECTABIATH MOMyUYEHHBIE PE3yJIbTAaThl TO3HABATEIHHON ACSITETFHOCTU B YCTHBIX
W THMCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIEPUMEHTa (JIA0OPaTOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI MO WCCICIOBAHUIO CBOHCTB
BEIIECTB, y4eOHOTO MPOEKTA);

yYMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEILHON U
MCCJIEI0OBATENbCKOM JIEATENTHOCTH TIPU PEIICHUH BO3HUKAIONIUX IMPOOJIeM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3WIUH (00CYXIeHUS, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JCUCTBUIA, ONpe/IeTieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PerynsatuBHbIC yHUBEpCATbHBIC yUCOHBIC JICHCTBHUS:

YMEHHE CaMOCTOSITEIFHO OMPEACNISITh e ACSITEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATh,
KOHTPOJIMPOBATh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
Haubosee 3¢ GeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATEeNbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIIATh WJIH KOPPEKTUPOBATH MPEIJIOKEHHBIA AJITOPUTM JI€UCTBUI MTPY BBITIOJIHEHUY 3aTaHHUI
C y4€TOM TIOJIy4eHHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIHIX,
OIICHMBATh COOTBETCTBHUE MOIYYEHHOTO Pe3yJbTaTa 3asBJICHHON 11€7H, YMEHHE UCIOIb30BaTh U
aHATM3UPOBATh KOHTEKCTHI, MpEeJiaraéMble B YCJIOBUH 3a/IaHUM.

[MPEAMETHBIE PE3VJIbTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 00s3aTEILHOTO COJIEPKaHMs pabouei
MPOrpaMMBbl  BBIJICISIFOT: OCBOCHHBIE OOYYalOIIMMUCS HAay4dHbIE 3HAHUS, YMEHHS U CIOCOOBI
NeHCTBUH, crnenuduueckue s MpPeAMETHONH o0macTu «XHWMHsD, BHIbI ACSITEIBHOCTH TIO
MOJIYYEHUIO0 HOBOTO 3HAHUS, €T0 MHTEPIIPETAIINH, TPEOOPA30BAHUIO ¥ IPUMEHEHHUIO B Pa3TUIHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUSX.

K koHily oOyueHus B 8 Kilacce MpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE OJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

® pacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKUX MOHSITHHA: aTOM, MOJEKYJA, XHMHYICCKHMA

DJIIEMEHT, TPOCTOE BEIIECTBO, CII0O)KHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJIHAsI), BAJIEHTHOCTh, OTHOCHTEJbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAcca, MacCoBast J0JII XUMUYECKOTO JIEMEHTA
B COCAMHEHHWH, MOJSIPHBII 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COIlb,
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3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas peakus, Kiaccuduxanus
peaKLMii: peaky COeANHEHMsI, peaKUK Pa3IoKEeHUs, PEAKIIMN 3aMELeHUs, PEaKIUU
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TETNIOBOM A (PEKT peakuuu, sIpo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aToOMHas OpOHTai b, PaJUyC aroMa, XUMHYECKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHas CBA3b, MOHHAs CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHLIEHTPALUs) B PaCTBOPE;
WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH U NPUMEHATh 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX NPEBPAILCHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHKY Ui COCTaBICHHS (OPMYJ BEIIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

OTpeNeNATh BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OHMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHCIICHHMsI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAJUIEKHOCTh BEIIECTB K
OTIpeNeNIEHHOMY KJIACCY COEIMHEHWA TO0 (OopMysaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAs! ¥ MOHHAS) B HEOPTaHMYECKUX COCTMHECHUSX;

packpeiBath cMbici Ilepuonnueckoro 3axona JI. M. MenneneeBa: 1eMOHCTPUPOBATH
IOHUMaHHE MEePUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX
nojoxeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJIpo;
ONHKCBHIBATh M XapakTepu3oBaTh Tabmumunyro ¢opmy Ilepronndeckoii cucTemsl
XUMHYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «TJIaBHas moarpynmna (A-rpynma)» u
«moboynas noarpynna (b-rpynma)», manele U OoiblIME NEPUOABI, COOTHOCUTH
0003HaueHMsl, KOTopele UMetoTcst B Tabiuue «Ilepuonnyeckas cucrema XMMHYECKHX
snemenToB /. M. MeHeneeBa» ¢ YMCIOBBIMH XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX D3JIEMEHTOB (COCTaB M 3apsii fapa, OO0IIee YHCIO 3JIEKTPOHOB H
pacnpeneneHre ux Mo 3JIeKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUU BEILIECTB, MO TEIUIOBOMY
dbdexry);

XapaKkTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIAacCOB, TMOATBEpKJas  OMHMCAHUE MpPUMEPaMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHUSI XUMHYECKHIX TPEBPANICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOINUTH PACUETHI IO YPABHEHUIO XUMUYECKOH pEaKIim;

IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENBHOM JESATETbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CJIEJICTBEHHBIX CBSI3€H — JUIS M3YYEHHUS CBOWCTB BEIIECTB M XUMHMUYECKHX PEaKLIUH,
€CTEeCTBEHHO-HAYyUHbIE METO/IbI T03HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
9KCIIEPUMEHT (peaJbHbIA U MBICJICHHBIN);

cleoBaTh IpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyloll ©  J1abopaTopHBIM
o0opys0OBaHHEM, a TaKXe IMpaBWiIaM OOpallleHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMHU T10 BHITOJIHEHUIO Ta00PaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJYYCHHIO U
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coOupaHHio ra3000pa3HbIX BELIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OMpene’IEHHON MaccOBOM J0Jeil pacTBOPEHHOIO BEIIECTBA, TIAHUPOBATH
U IIPOBOJAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEJIOUYEH U
KHCJIOT C TOMOIIBIO MHIMKATOPOB (JIAKMYC, (heHOTIPTaNCHH, METUIIOPAHK U JPYTHUE).

K koHiy oOyuenus B 9 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD,
JIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas PpEeaklMs, XUMUYecKas
CBsI3b, TETUIOBOM dPPEKT peakiliu, MOJb, MOJSIPHBIH 00BEM, PacTBOp, AIIEKTPOIUTHI,
HEBJICKTPOJIUTBI, JIEKTPOIUTUYECKAs JAUCCOLMAlMs, peaklUU HOHHOro OOMeEHa,
KaTaJln3aTop, XHMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMblE pEaKluy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, ATIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pPEaKUuu, NPENeNbHO JOIyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI M NPUMEHSTH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUsS (POpMyJa BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

ONpEAeNATh BaJCHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSX PaA3IMYHOIO COCTaBa, MPUHAAJIECKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJlaccy cOoelMHEHHH Mo (opmMynam, BHJ XMMUYECKOH CBS3U (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COENMHEHUAX, 3aps] HOHA II0 XUMHUYECKOU
dopmyIe, XxapakTep cCpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: OINMUCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢popmy Ilepuoanueckoit
CHUCTEMBl XMMHYECKHX OHJIEMEHTOB: pasiNuyaTh MOHATHS «TJaBHas mnoxarpymma (A-
rpynna)» u «mnobouyHass noarpymnmna (b-rpynma)», Manble W OOnbLINME TNEPHOABI,
COOTHOCUTbH 0003HAUEHUS!, KOTOPBhIE UMEIOTCS B IEPUOINYECKON Ta0IHIIE, C YUCIOBBIMU
XapaKTepUCTHKAMU CTPOEHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsjl Aapa,
o0111ee YMCIIo JIEKTPOHOB U pacrpesiesieHue UX MO AJNEKTPOHHBIM CIIOSIM), OOBSCHATD
o0Iye 3aKOHOMEPHOCTH B W3MEHEHHWU CBOWCTB 3JEMEHTOB U HUX COCJUHEHUH B
npejienax MaJlbIX NEPUOAO0B U TJIABHBIX MOJATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3¢ dexTy, 10 UBMEHEHUIO CTENeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuuduyeckrue XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHN COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI;

COCTaBJIATh YPaBHEHUS 2JIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEN U COJIEH,
MIOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIil HOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,



Ipunoxenne xk OOII OOO MBOYV Ilonosunckas COILI

MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXJy BELIECTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYHUIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX IPEBPALLEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCHUTENBHYK MOJIEKYJISIPHYIO U MOJIIPHYEO MAaccChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA 10 (hOpMyJie COSIUHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKLINK;

coOnrofaTh MpaBuia MOJB30BAHUS XMMHUYECKOW TMMOCYIOM ©  JaOOpaTOpHBIM
0o0opyI0BaHHEM, a TaKXKe IpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUHUSMU MO BBIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOIYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (AaMMHUaKa U YIJIEKHCIIOTO Ta3a);

MPOBOJUTH PEAKIINH, MOITBEP/KIAIOIIME KAUECTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CWJIHMKAT-, CyJb(ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI HM3yYECHHBIX
METAJJIOB, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IleHne, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUIsl U3YyYEHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
HAYYHBIC METOIBI IO3HAHUS — HAOJIOICHHIE, H3MEPEHUE, MOICTUPOBAHNE, IKCIICPUMCHT
(peabHBIN U MBICIICHHBIH ).
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TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
KonunuectBo yacos
Ne HaunmenoBanue pas3znennos u OnextpoHHble (IU(POBLIE)
/1 TE€M MPOTrpaMMbl Bcero Koutpobubie Hpaxrueckue o0pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
Paznen 1. IlepBoHayanbHbIe XUMAYECKUE TTOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK
NPAKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YyeJioBeKa
12 BentecTBa 1 xumMmmuueckue 15 1 0 bu6mmoreka [IOK
peaxiuu https://m.edso0.ru/7f41837c
Hroro no paznery 20
Pazgen 2. BaxuHeimme npecTaBUTENN HEOPTaHUYECKUX BEUIECTB
21 Boznyx. Kucnopoa. [Tonsitue 5 0 0 bubnuotexa [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonsatue o kucnorax 8 0 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmuorexa [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
94 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [IOK
HEOPraHUYECKUX COCTUHCHUIT https://m.edso0.ru/7f41837c

Hroro no pazneny 30



https://m.edsoo.ru/7f41837c
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Paznen 3. Tlepuoandeckuii 3akoH u [lepuognyeckas cucrema xumudeckux ssemeHToB 1. 1. Menneneea. CtpoeHre aToMOB. XUMHUYECKAst
cBsA3b. OKHUCIUTENHbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU

[lepuoauueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX di1eMenToB [I. 1. https://m.edso0.ru/7f41837¢c
Mennene-eBa. CTpoeHHE aTOMa
Xumudeckas CBI3b.
3.2 OKI/ICJ‘II:’I(“:GJ?LH(;- ’ 8 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PeszepBHOe Bpemst 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC
KomnyecTBo yacos
OnexTpoHHbIe (1IU(POBLIC)
Nen/m = HammeHoBaHUMe pa3AeioB U TEM IPOTPAMMBI Kountponsusie | IIpaktrueckue
Bcero o0pa3oBaTenbHbIE PECYPChHI
paboThI paboThl
Paszpgen 1. BemecTBo U XUMHYECKUE peaKUU
[ToBTOpeHue u yroyOieHue 3HaHUN bubnuoreka [IOK
11 5 1 0
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKHUX bubnuoreka [IOK
1.2 . 4 0 0
peakimii https://m.edsoo.ru/7f41a636
DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. bubmmoreka [JOK
13 8 1 1
XUMHYECKUE PEaKIIUK B pPaCTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemerasuibl 1 UX COETUHEHUS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 0 1 bubmuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
22 srenertos Viaapymies Copan st ; 0 o DuomorealOK
' PymHsL. P https://m.edso0.ru/7f41a636
COEIMHEHUS
23 stowortos Vadpymm. Aser goctopumx 7 0 ;  DeomorealOK
' PyHHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
24 weenos Napyni. Yrneponn : 1 ,  Bimorer 0K
' . PYIHIEE poa https://m.eds00.ru/7f41a636
KPEMHHI ¥ UX COCTUHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazaeny 25
Pasnen 3. MeTaiuibl ¥ UX COSIUHEHUS
. bu6nmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 0 https://m.edsoo.ru/7f41a636
3.2 Baxuetinme MeTauibl U UX COECTUHEHUS 16 2 bubmorexa HOK
' A https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Paznen 4. Xumus u okpy»karomas cpeaa
4.1 BertectBa 1 Marepualibl B KU3HU YeEJIOBEKA 3 0 bubmmorexa [IOK
' H p https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
p BHOE BheMs 3 0 bubnuoreka [{OK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 7
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8 KIIACC
N KonaudecTtBo yacos
- Tema ypoka Kownrp. [Tpakr. DneKTpoHHbIe HU(POBBIE
/o Bcero
paboThI padoThI o0pa3oBaTenbHbIE PECYPCHI
1 [Ipenmer xumun. Pons XMMuHM B ’KU3HU YEJIOBEKA. 1 0 0 bu6nmorexa LIOK
Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
2 Ilonarue o MeTomax NO3HAHUS B XHMUH 1 0 0 hitps://m.edsoo.ru/ffod227e
, Umemesspbone Lo e oK
patop P patit https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
4 Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus 1 0 0 bu6nunorexa LIOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Pa3znenenue cmeceil (Ha 1 0 1 bubmmnoreka HOK
npuMepe OYMCTKU TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
bu6nmorexa LIOK
6 ATOMEI M MOICKYJIEI 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKH (CUMBOJIBI) 1 1 0 bu6nmorexa LIOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 0 0 hitps://m.edsoo.ru/ff0d2a6e
bubnunorexa LIOK
9 ATOMHO-MOJICKYIPHOE yHCHHC . 0 0 https://m.edsoo.ru/ff0d2d50
o e een Xy DGtk
OPMYJIa. CHTHOC oMo https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 OtHocutenbHas aroMHas macca. OTHOCUTEIbHAS 1 0 0 but6mmoreka [IOK
MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
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12 MaccoBast 101 XUMAYECKOTr0 DJIEMEHTA B bubnmoreka [IOK
COCTMHCHNUHT https://m.edsoo.ru/ff0d350c
bubnunorexa LIOK
13 Konnuecto BemecrBa. Monb. Mossipas Mmacca https://m.edso0.ru/ff0d5230
14 ®Ou3nvecKue U XUMUYECKHE SIBICHUS. X UMUYECKas bubnmoreka [IOK
peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yCiOBHsI POTEKAHUSI XUMHYECKHUX Bbu6moteka [JOK
peakuuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEeHMsI MACChl BeIECTB. XUMHUECKUE bubnnorexa [JOK
ypaBHCHHSI https://m.edsoo.ru/ff0d3b88
17 Brruncnenust konuyecTBa, Macchl BELIECTBA 110 bubnnorexa [JOK
YPaBHEHHSIM XUMUYECKHUX PEaKITHi https://m.edsoo.ru/ff0d5708
18 Kitaccupukanuss XUMHUYEeCKUX peakiuii (COSTMHCHHSI, bubmmoreka [JOK
pa3IoKEeHus, 3aMelICHHsI, OOMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIA-IHIIUKIIONIEAUCT. bubmuoreka [IOK
O06001IeH e U cuCTEMATU3ALNS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTponshnas pabora Nel no Teme «Bemecta u bubmmnoreka HOK
XUMHYECKHE PEAKIIHM) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Coctas Bo3nyxa. Kucinopon bubmuoreka [IOK
— BJIEMEHT U MpocToe BernecTBo. O30H https://m.edsoo.ru/ff0d448e
| e e e ctopom B LOK
’ ' https://m.edsoo.ru/ff0d4614
OKCHJIAX
23 Crioco0bI MoTy4eHus KHCIOpo/ia B Ta00OpaTOpuu U bubnmnoreka [JOK
pOMBIIUIeHHOCTH. [IpuMeHeHre Kucmopoa https://m.edsoo.ru/ff0d497a
e | Reomot oot et e, e o LOK
’ https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKUX PEAKIIHIX
o5 TormumBo (HedTh, yroias U MeTaH). 3arps3HeHne bubnuotexa [JOK

BO3/yXa, CIIOCOOBI €r0 MPEIOTBPALICHUS

https://m.edsoo.ru/ff0d4c4a
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[Tpaktuueckas padora Ne 3 o teme «Ilomydyenue u bubmuorexa [IOK
26 o .
COOMpaHUe KKCI0POa, U3yUEHHE €ro CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 Boxopon — aieMeHT 1 poCTOe BELIECTBO. Bu6mumotexa [JOK
HaxosxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 Du3nyYecKre U XMMHUYECKHE CBOMCTBA BOJIOPOIA. bubnmoreka [IOK
[Tpumenenue Bo1opoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KUCITOTaX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHs BOAOPO/Ia B TA0O0OPATOPHH bubmorexa [OK
https://m.edsoo.ru/ff0d4dd0
31 [TpakTiueckas pabota Ne 4 o reme «llonyuenue u bubnnorexa [JOK
coOMpaHue BOJOPO/Ia, M3YUCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. , bubmuorexa [IOK
32 MomnsipHblii 00bEM ra30B. 3aK0OH ABOTAAPO hitps://m.edsoo.ru/ffod542e
33 Brruncnenus 00bEMa, KOJIMUECTBa BEILIECTBA T'a3a 1o bu6nmnorexa LIOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Borunicnenust 00bEMOB ra3oB M0 ypPaBHEHUIO PEAKIIUI bubmmnoreka HOK
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIICHHUI Ta30B https://m.edsoo.ru/ff0d5708
35 dusnyeckue 1 XUMUYECKHE CBOUCTBA BOJIEI Bubmuorexa HOK
https://m.edsoo.ru/ff0d587a
. bubmuoreka [JOK
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
B KakK TBOpHUTEIE. HackIeHHbIE 1
37 HeOI-JII:c;meijISLIeOgacf;Iopm als/lagf:eo]saﬂ ;omi bubmmorexa LJOK
' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
o
38 Eﬁgﬁ?ﬁﬁiﬁigg ?)(;Tc?ni\f)_pig 2 zih;ZﬂenéHHOﬁ bubmorexa IOK
N . R https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIEl paCTBOPEHHOTO BEIECTBA»
39 Kontponbnas padora No2 o teme «Kucmopo. bubnuotexa [JOK

Boaopoa. Boga»

https://m.edsoo.ru/ff0d6342
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40 Okcupl: cocTaB, Kiaccudukanys, HOMEHKIIaTypa bubmorexa LOK
: ’ ’ https://m.edsoo.ru/ff0d664e
a1 [Tonmy4yeHnue 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, bubnunorexa LIOK
OCHOBHBIX U aM(POTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: COCTaB, KiaccuduKalys, HOMEHKIATypa bubmmorexa LIOK
: ’ ’ https://m.edsoo.ru/ff0d67ca
43 [TorydyeHnue u XuMHUYeCKUE CBOMCTBA OCHOBAHUI bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kaccudukanys, HOMEHKIIATypa bubmorexa HOK
' ’ ’ https://m.edsoo.ru/ff0dfee2
45 [TomrydyeHnue 1 XuMUYECKHE CBOMCTBA KUCIOT bubmmorexa [IOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKJIAaTypa, CocoObl Bbu6moreka [JOK
MOJTYYCHHUSI, XHMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
4 uenepumenta saa o reve «Ocronm Bubmoera LIOK
. https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubmuoreka [IOK
HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bubmiorexa LJOK
https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme "OcHOBHBIE bubmuoreka [IOK
50 < )
KJIACChl HEOPTaHMUECKUX COCIMHCHHIA https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIACCUPUKALUN XUMHUECKUX bubnmnoreka [JOK
51 )
351eMeHTOB. [IoHATHE O IpyMIax CXOAHbBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepnonnueckuii 3akoH u [lepuonnueckas cucrema bu6muoreka [JOK
xuMHuueckux saeMeHnToB JI. 1. Menaeneena https://m.edsoo.ru/00ada52c
53 [Teprompl, TPYIIITEI, TOATPYIIIIHI bubmorexa HOK

https://m.edsoo.ru/00ada52c
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54 Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tombl bubmorexa LOK
: ’ https://m.edsoo.ru/00ada342
TPOECHHU KTPOHHBIX YeK aTOMOB
55 gﬂé);:HT(?Bai'I[ZpH%(;qucK%%OSSC:GMZOILOI/I. Bubmorexa HOK
https://m.edsoo.ru/00ada6bc
MenpaeneeBa
o | Sapumepmeno rmmary st o Bumorers 110K
T https://m.edsoo.ru/00ada824
Menpaeneena
gy | oo epuomciessor sucoes o e Bumorers 110K
T ’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxJaaHuH
58 DIIEKTPOOTPULIATETILHOCTh AaTOMOB XUMHUUYECKHUX bubmmoreka [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas CBI3b bubmmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHast monsipHasi XUMUYECKasi CBS3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHasi XUMUYECKast CBSI3b bubmmorexa LTOK
https://m.edsoo.ru/00adaab9
62 Crenelb OKACIEHUS bubnmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU bubmorexa ITOK
https://m.edsoo.ru/00adb076
64 OKHCIIUTEIH U BOCCTAHOBUTEIIN buGmuorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTtponbhas padora Ne4 no reme «CtpoeHue aToma. bubmuorexa [IOK
XuMuueckas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600111I€HHE U CHCTEMAaTH3alHs bu6mmoreka [IOK

3HAHUH

https://m.edsoo.ru/00adb33c
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67 PesepBHbIil ypok. O000IICHNE B CHCTEMATH3AIINS 1 0 bubmuorexa [IOK
3HAHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHblil ypok. O000IIeHNE 1 CUCTEMAaTH3AIHA 1 0 Bu6mumotexa [JOK
3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6
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9 KJIACC
KommuecTtBo yacos 5
Ne Tema ypoxa Korrrp. TIpaxr. JIEKTPOHHBIE HU(PPOBBIC
/11 Bcero o0OpazoBaTeNbHbBIE PECYPCHI
paboThI paboThI
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 0 0 bu6mmoreka [IOK
xuMu4eckux 3nmemenToB JI. . Menzaeneea https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 0 0 bubnuorexa [JOK
9JIEMEHTOB IEPBBIX TPEX MIEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX 1 0 0 bubnnoreka [JOK
BEIIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMu4yecKo# CBA3U U TUIIBI KPUCTATUIMYECKHUX 1 0 0 bu6mmoreka [IOK
peréTok https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme «IloBTopenue u
5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3zieioB Kypca 8 1 1 0
KJ1acca»
6 Knaccudukanms XuMuueckux peakiui 1mo 1 0 0 bubnuorexa [JOK
pa3IMYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
IToHsTHE O CKOPOCTH XUMUYECKON peakuuu. [lonsaTue bubnmnoreka [JOK
7 1 0 0 )
0 TOMOTEHHBIX M T€TEPOTCHHBIX PEAKIIUSIX https://m.edsoo.ru/00adbe9a
8 navmowne na exopocs xavmecror peaiint 1 ) 0 o BubmorexaIOK
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUIECKOTO PaBHOBECHS
9 OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 0 0 bubmmorexa LJOK
https://m.edsoo.ru/00adcade
10 Teopus anexTpoauTHueckoi aucconranuy. CuiabHbIe 1 0 0 bubmuoreka [IOK
U cJ1a0bIe AIEKTPOIUTHI https://m.edso0.ru/00adcd68
11 Honnble ypaBHEHUS peakuii 1 0 0 Eggsj}:l;l/ﬁée?si?}:/OOa dd448
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XUMHWYECKHUE CBOMCTBA KUCIOT U OCHOBAHUU B CBETE

12 NPECTaBICHUN 00 IEKTPOTUTHUECKON bubmorexa LHOK
https://m.edsoo.ru/00add5d8
JUCCOLIMAIIUU
13 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JICKTPOJUTHYUECKON JUCCOLUAIIH https://m.edsoo.ru/00add8b2
14 [TonsiTHE O THIPOIU3E COCH Bronmozexa LIOK
https://m.edsoo.ru/00add9d4
N bubmuorexa [JOK
15 O06001eHne U cucTeMaTu3alus 3HAaHUK https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padora Ne 1. «Pemenune bubnnorexa [HOK
9KCIECPUMEHTAJIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbHas ta No2 o Tem
17 «BOJIeIIZ;);)IOJIIiTIfan:(I)(aE;IJ;Hccguyleauim. XuMuyeckue Bronmozexa LIOK
https://m.edsoo.ru/00addecO
pEaKIfK B pacTBOpax»
18 OO011as XxapakTepuCcTHKa raJOreHOB. XUMUUYECKHE bubnuorexa [JOK
CBOMCTBa Ha PUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XnopoBonopoi. CoisiHas KUCI0Ta, XMMUYECKHE bubnmnoreka [JOK
CBOMCTBA, MMOJYYCHUE, IPUMECHEHHE https://m.edsoo.ru/00ade104
[IpakTuueckas pad6ora Ne 2 no teme «Ilomyuenue bubnnoreka [JOK
20 . . .
COJISTHOW KUCIIOTHI, H3y4eHHE €€ CBOHCTBY https://m.edsoo.ru/00ade348
21 Beruucnenus o ypaBHEHUAM XUMUUYECKUX PEaKILINi, bubnuoreka [IOK
€CITH OJIH U3 PEareHTOB JIaH B N30BITKE https://m.edsoo.ru/00ade488
bu6mmorexa [IOK
22 OO0mas xapakrepucTika 31eMeHToB VIA-rpynmbt https://m.eds00.ru/00ade64a
AmtotponHbie MouduKanuu cepbl. HaxoxaeHu
23 ceJ;)HL(I) Hpgé coeez[m({uelm?ﬁ Ballilpnp((:);pe XH;H(:leizne ) bubmorexa HOK
. ' https://m.edsoo.ru/00ade64a
CBOWCTBA CEPHI
24 CepoBoaopo, CTpoeHHe, PU3NIECKUE U XUMUUYECKHE bubnuotexa [JOK

CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxkcupsl cepol. CepHas KUCIOTa, GU3HYECKUE U

bu6mmoreka [IOK

25 XMMHUYECKHE CBOMCTBA, TPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKINH, JIeKAIIe B OCHOBE
MIPOMBIIIUICHHOTO CII0C00a MOJTyYeHHUs CEPHOM bubmuorexa [JOK
26 . .
KUCIIOThI. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH https://m.edsoo.ru/00adec8a
Cpenbl COCAMHEHHUSMH CEpPBbI
Brruncnenne MaccoBoi 1071 BBIXO/Ia IPOIYKTa bubnmnorexa LIOK
27 _
peakuuu https://m.edsoo.ru/00adec8a
| QS spse seween VA I B 10K
> PacTpocTpe PHPOZE, https://m.edsoo.ru/00adeea6
XHUMHYECKHE CBOMCTBA
29 AMMHak, ero Gu3nYecKrue U XUMHUICCKUE CBOKCTBA, bu6mmoreka [IOK
[OJYYECHHE U IPUMEHCHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pa6ora Ne 3 no teme «Ilomyuenue bubnnoreka [JOK
aMMHaKa, U3y4eHHe ero CBOMCTB https://m.edso0.ru/00adf180
31 A3oTHas KUCIOTa, € Pru3nyeckre u XUMHUYECKUe bubnuoreka [IOK
CBOMCTBa https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B
Ka4yecTBE MUHEPAJIbHBIX y100peHniH. XuMudyeckoe bubnuoreka [IOK
32 . .
3arps3HEHNE OKPYIKAIOIIEH CpelIbl COSTMHEHUSIMU https://m.edso00.ru/00adf518
a3oTa
®ocdop. Okenp pocdopa (V) u pochopHas Kucnora, bubmuoreka [IOK
33 . .
Gu3ryecKre ¥ XUMUYECKHE CBONCTBA, MOJYYCHHUE https://m.edsoo.ru/00adf68a
| cnemsorame dobneos e semepenan B 10K
YAOBPEHIH. SATp PHPOAOI EPEA https://m.eds00.ru/00adfc20
dbocdaramu
35 VYraepon, pacpocTpaHeHue B pUpoJe, hpuzndeckue bubmuoreka [IOK

U XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuppl yraepoaa, ux Gpuandeckue 1 XUMHYECKHe

. bu6mmoreka [IOK
36 CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHEIC C ]
https://m.edsoo.ru/00adfebe
okcuoM yriepoza (1V)
37 YronpHas KUCIOTa U €€ Coln bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
38 rﬁ"%aeiﬁ:zfliaiazf(I)(T;qjefTi;SszMeeaEO;Z [IZZHHG bubmorexa [IOK
y .o peatt https://m.edsoo.ru/00ae027e
KapOOHAT-HOH
[lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKUX bubnnorexka [HJOK
39 .
BEIIIECTBaX KaK O COEIUHEHUAX YIIepoaa https://m.edso0.ru/00ae054e
40 Kpemunii u ero coequHeHUS bubmorexa LIOK
p a https://m.eds00.ru/00ae080a
1L tenepmenmtns sara o rewe <Baxneie B morexa LIOK
P o https://m.edso0.ru/00ae0bf2
HEMETaJUTbl U UX COSTUHEHUSDY
Konrtponbnas padora Ne3 o teme «Baxneiimne bubnuoreka [IOK
42 .
HEMETAUIB U MX COETUHECHIS https://m.edso00.ru/00ae0el8
OO0m1as XxapakTepruCTUKa XUMHYECKUX dJIEMEHTOB —
MeTasuIoB. MeTayuinueckas CBs3b U METaNTMYeCKast bubmuorexa [JOK
43 i . )
KpHCTaJUTHYecKas pemérka. Guzndeckue CBONCTBA https://m.edsoo.ru/00ae103e
METaJIOB
44 XUMHUYECKUE CBONCTBA METAJIIIOB. bubmuorexa [JOK
DNEeKTPOXUMHUYCSCKHUI Psijl HAPSDKEHUH METAJLIOB https://m.edso00.ru/00ae1156
15 Burmcnenm o ypanemnan xmvisecn petsui Bu6mozexa LIOK
yP peaiiui, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJICPIKHUT MMPUMECH
46 [TonsiTue 0 KOPPO3MU METAIIIOB bubmorexa HOK
PP https://m.eds00.ru/00ae1278
47 I1lemouHbIe MeTaILITBI bubmmorexa [IOK

https://m.edsoo.ru/00ael14b2
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48 OKCH/IBI ¥ THIPOKCHIBI HATPUS M KaJTUs BH6H_HOTCK3 HOK
https://m.edso0.ru/00ae14b2
49 IIenouno3eMeIbHBIC METAILIB — KAIBIUM U MarHui Eubmorexa IIOK
https://m.edso00.ru/00ae15e8
50 Baxueiinme coequHEHNS KaJIbIIUI bubmoreka LOK
https://m.edso00.ru/00ae15e8
51 O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs BH6H_HOTeKa HOK
https://m.edso00.ru/00ae1886
[IpakTuueckast padora Ne 6 mo teme "JKEcTkocTh bubnnorexka [HJOK
53 BOJIbI U METOJIBI €€ yCTpaHeHHs " https://m.edso0.ru/00aelae8
N bubanoreka [IOK
54 ATOMHHHIE https://m.edsg).ru/Oanch
55 AmMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA BH6H_HOTCKa LIOK
https://m.edso00.ru/00aelc64
bubanoreka [IOK
56 Keneso https://m.edsg).ru/Oanld%
57 Oxkcupl, Tuapokcu sl u conn xxenesa (1) u xenesa bubnuorexa [JOK
(1 https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U cUCTEMATH3AIN 3HAHUH
59 gciiﬁiﬁeﬁiinifﬁiiﬁa& rll)(f Ifee;: iBamHeﬁmne bubmmorexa LJOK
METAMIBI H HX COCIHHEHIS https://m.edso00.ru/00ae3de8
Brraucienus Mo ypaBHEHUSIM XUMHYCCKHUX PEaKIIHA,
60 €CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE WK bubmuorexa [JOK
COJICPKHUT IPUMECH. BhIunciieHuss MaccoBoit 101 https://m.edso00.ru/00ae1750
BBIX0/1a TPOYKTA peaKuu
61 O0001IeHNEe U cUCTEMATH3AINS 3HAHUHI
62 KonTtponbHas padora Ne4 no reme «Baxuelime

METAJIbI U UX COCIUHCHUS
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63 BeniecTBa u MmaTepuaibl B TOBCEITHEBHOM KU3HU 1 0 0 bu6mmoreka [IOK
YyeJI0BEKa https://m.edso00.ru/00ae3f50

N bubnmoreka [JOK
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ib 1 0 0 https://m.eds00.ru/00ae4270

bu6mmoreka [IOK
65 Poip XxumMuM B pelieHnn SKOJOTHYECKHUX MTPOOIeM 1 0 0 https://m.eds00.ru/00ae4270

66 PeseprHblii ypok. O000IIEHNE 1 CUCTEMATH3AIHS 1 0 0 bubnnorexa [HOK
3HAHUHI https://m.edso0.ru/00ae0d0a

67 PesepBHblit ypok. O000I1IeHHE U CHCTEMAaTHU3alHS 1 0 0 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O000I1IeHHE U CHCTEMAaTHU3alHs 1 0 0 bu6mmoreka [JOK
3HAHUI https://m.edsoo0.ru/00ad9ch?2

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 7
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YYEBHO-METOAMYECKOE OBECIIEHEHME OBPA30OBATEJIBHOI'O
I[TPOLIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUISL YUEHUKA

1.

2.

Xumus, 8 knace, ['abpuenss O. C., OctpoymoB U. I'., Cankos C. A., M.:
[Ipocsemienne
Xumus, 9 knacce, ['abpuensa O. C., Octpoymos U. I'., Cnagkos C. A., M.:
[Ipocsemienne

METOANYECKUE MATEPUAJIBI JIA YUUTEJIA

1.

https://iro-49.ru/wp-content/uploads/2023/04/Xnumusi-6a30BbIiH-YPOBEHb.-
Peanuzanus-rpedoBannii-OI"OC-0CHOBHOT0-00111er0-00pa30BaHMSL. -
Mertoandeckoe-mocooue-misi-yunresns.pdf

["abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. 'aGpuensna
«Xumus». 8 kiace / O. C. 'aGpuensH.

["abpuensn, O. C. Meroanueckoe nocobre Xumus 8-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/

[Nabpuensn O. C., Bockoboiinukosa H. I1., AmykoBa A. B. HacTonbHas kHUTa
yuutens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Jlpoda.

[MN®POBBIE ObPA30OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETHU
NHTEPHET

1.
2.

https://resh.edu.ru/subject/29/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
himiya type-razrabotki-urokov-konspekty-urokov/?sort=rating&sort=date



https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
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https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_type-razrabotki-urokov-konspekty-urokov/?sort=rating&sort=date
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