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I[NOACHUTEJIbHA A 3AIINCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTENbHON MPOTrpaMMBI OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYCHHS,
BOCTIIUTAHHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMU Y4YeOHOTO TIpeaMETa, YCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MPelyCcMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpHUPOBAHHE 10 pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEPKaHUS, PEKOMEHIYEMYI0 TOCIEI0BaTEIbHOCTh
W3YYCHHUSI XUMHUHU C YUIETOM MEKIIPSIMETHBIX W BHYTPHIIPEJIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PAaCTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3ysbTaTaM 00yUYeHHs] XUMUU
Ha YpOBHE IIeJIe W3y4YeHUs TIpeJAMETa U OCHOBHBIX BHUIOB Y4€OHO-ITO3HABATEIBHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MIPEICTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 DBOJIIOIMH BEIIECTB B MPUPOJIE, O MYTAX
peuieHuss TIO00ANbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOIeM 3ApaBOOXPaHEHUSI.

W3ydyeHne XumMuu:

CIOCOOCTBYET peaiM3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHS W (HOPMHUPOBAHUS
KYJBTYPbI JITUHOCTH, €€ 00IIeH 1 PyHKITMOHAIBHOW TPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOMl  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOW IKH3HM, TaKk U B
MpoeCCHOHAIBHON JEATEIHHOCTH,

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBHI IIEJIOCTHOTO
B3TJIS11a HA €IUMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B OPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH O0yYarOIINXCS,;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
00ydaronuxcs.

JlanHble HampaBieHUs B OOYUYEHWHM XMMHH OOECTICUMBAIOTCA CHEIU(UKON COIepKaHUs
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TENarorMYecKd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKU XMMHUU Ha ONPEICTIEHHOM JTarie € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00y4JarolMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHMYECKONH XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CtpykTypa coiepaHus MPOrpaMMbl MO0 XHUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ usydyenuto. CoaepxaHue CKIAAbIBACTCS W3 CHUCTEMbI MOHATHM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OPTraHHM30BaHbl MO MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B HayKe. M3yueHne Xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHEEe M3YUYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy», «buosnorus. 5—7 kiaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHIL. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TIPU N3YYSHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHWW W HMX TNPUMEHEHHUHM B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— obecrieueHHe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUIUMHUCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢gopmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSICHITh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WUCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBIE TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH peIIeHuH TpoliemM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEPXXAHUE OBYUEHUS

8 KJIACC

[lepBoHavya/IbHBIE XUMUYECKUE MTOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
[IpocTble u cinoXxHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass  (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX OJEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmMynaM XUMUYECKUX COSTUHEHHA.

O®usnyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIeCTB. XuMuueckue ypaBHeHHs. Knaccudukamnus XuMUYecKuxX peakiuui
(coenuHeHuUs, pa3IokKeHUs, 3aMEILLeHHs], OOMEHa).

Xumuueckuu sKcnepumenm.

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, mpaBuwiaMu paboThl B Jabopatopuu U mpuéMamu
oOpamieHus ¢ j1a0opaTOpHBIM O0OpYy/IOBaHHMEM, HM3Y4YEHHE U OINUCaHHE (PU3UYECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0eHne GU3NUECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTHpaHue caxapa B CTyIKe, KMIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJIEICTBHE MeNa ¢ KUCIOTOM) SBIEHU, HabIt01eHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuud (pas3iokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenume cmoco6oB
pa3fiesieHusi CMeceil: ¢ IMOMOIIbI0 MarHurta, (GuIbTPOBaHHE, BHINApUBAHUE, JAUCTUIUIALINA,
xpomatorpadus, MpoBeIEeHHWE OYUCTKH TMOBAPEHHOM COJM, HaONIOIeHHe U  OINHCaHue
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAHEHHWS MacChl, CO3/IaHHE
Mo/Jiesiel MOJIEKYT (IIapOCTEPIKHEBBIX ).

Baxneiimune npeacTaBuTENN HEOPIraHMYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ia€eMEHT W IpOCTOE BEIIECTBO.
Haxoxxnenue xucioposa B mpupojie, Gpu3nveckue U XUMUYECKHUe CBOMCTBA (peakIMi TOPEeHus).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4YeHHs KHUCIOpoJa B JIabOpaTopuu U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAM(pUKAIUS
KHCIIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMH. TomaMBO: yroinb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
nmapHUKOBOTO d(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.

Bomopon — »smemMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopoda B IPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI oy4yeHus. Kucnoter u conu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM.



®dusnyeckue cBoMcTBa BOABL. Boma kak pactBoputTenb. PactBopbl. HacklmeHHbie u
HEHACBIILICHHBIE PacTBOpPbI. PacTBOpUMOCTH BeElIECTB B BojAe. MaccoBas [0Sl BEILIECTBA B
pacTBope. XUMHUECKHEe CBOMCTBa BOoAbl. OcHOoBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BO.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroriue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkmatypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAaHMH.

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

Comu. Homenknatypa coseil. @uznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckast CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuyeckuil sxcnepumenm:

KaueCTBCHHOE OIpeelICHUEe COJCpKaHUs KUCIOpPOoJa B BO3AYyXE, IMONYUCHHE, COOMpaHHE,
pacrio3HaBaHUE W HM3YyYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJEHCTBUSI BELIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpallleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0Opa3llaMid OKCHIOB M ONHUCAaHHE HMX CBOMCTB, MOJTy4YeHHE, COOMpaHue, pacro3HaBaHUE U
U3yYeHHe CBOWCTB BojaoOpoaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTraHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOIIO/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3ydeHHUe
B3anmojeiicteus okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajlaMH,
peaKUHuil HEUTpalnu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTaJljla IPYTUM U3 pacTBOpPaA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxkunenmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema Xxumuueckux osnemeHtos /J[. H.
MenneneeBa. CTpoeHHE aTOMOB. XUMHYECKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu

[lepBple TOMBITKA KIACCU(PUKALUKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJHBIX JIEMEHTOB (IIIETTOYHBIC U IETIOYHO3EMETbHBIE METAIUIbI, TaJOTEHBI, MHEPTHBIEC Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux daemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux siemeHToB J. M. MenneneeBa. Ilepuonst u rpynnbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIHI DJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX sanep. MHW3otombl. InekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHUX dieMeHToB [leproaudeckoll CUCTEMbI
. W. MenneneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTa [0 €ro IIOJIOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Mengeneena.



3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITNYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKU U npakTuku. J1. 1. MenaeneeB — y4€HbI U IpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchl
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuul sKcnepumMenm:

M3y4YCHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETaJUIOB, B3aMMOJICHCTBUE THIPOKCHA
IIMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHUS).

MesicnpeomemHuule cés3u

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIacCe€ OCYIIECTBIISICTCS
4yepe3 HWCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO--HAYYHBIC TMOHATUSA: HAay4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, H3OTOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYyJa, SJICKTPUUECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHUE BEIUYHHBI, CAMHHUIIBI M3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIle.

buonorus: porocunres, neixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOpPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemiecTtBo n XuMu4ecKas peakims

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumMuueckux dyemeHtos . H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalus, KaJbIHSI U WX COCAMHEHUN B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleprognueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEeaKuid MO pa3IuIHbIM MpHU3HAKaM (TI0 YKUCTy M COCTaBYy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO yYaCTHIO KaTalu3aTropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPAaBHEHUS.

[TonsiTie 0 CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 O0OpaTHUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsTHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o
karanuze. [loHsiTHE O XuUMHUYEeCKOM paBHOBecHH. @DaKTOPBL, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON pPEeaKIMH U TOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuil sxcnepumenm.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hewmeranne! u ux coennueHus

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE W XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoit KucinoTel. Conu cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cyib(aT-uoH. Haxoxnenue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue u
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMs, UX (HU3HUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakldsi Ha MOHBI aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
dbuznueckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIE aMMOHHSI B KauyeCTBE MHHEPaJTbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJYYCHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, HojydeHHe U npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJy4Y€HHE M NpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUeBOM kucioTe. CUIIMKATHI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTH. BaxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuu 5Kcnepumenm.

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjE€OMaTepuaoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOras3a, NoJy4YeHue, CoOOMpaHue, paclo3HaBaHue
U U3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEaKklIMi Ha KapOoHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIGHHWE C TPOIYyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtanibl 1 UX COeAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HUE aToMa, HaxoXKJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYeHUE.

Xumuyeckuil sxcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (11), HaOrOIEHUE U ONMCAHKME MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XHUMHS ¥ OKpYXKarolas cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuil sxcnepumenm:

n3ydeHne 00pasIoB MaTeprajoB (CTEKIIO, CIIABbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Meoicnpeomemmuule cés3u

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIbHBIX PEMETOB €CTECTBEHHO--HAYYHOT O [IUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTHBO, BOJHBIC PECYPCHI.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VIJIbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS NPOTrpaMMbl OCHOBHOIO 0OwIero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe O0OYYEHHUsI XMMHHU B €IUHCTBE YUE€OHOI M BOCIIUTATEIBHOMN JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHCKMMHM  COLIMOKYJBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMHU U HOpPMaMH MOBEICHHS U
CIOCOOCTBYIOT MpOIleccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3AIIMN O0YYarOIUXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOUIMXCS PYKOBOACTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMH M pacIIMpPEHHE ONbITa ACSITEIbHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY M HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAU€HUs XMUMHYECKOM HayKH B JKM3HU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoiicTBe
MHpa U O0IIECTBA;

2) rpa)x/1aHCKOT'0 BOCIIUTAHMUSL:

IIPEJICTABICHUS] O COLMAIBbHBIX HOPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4e0HO-UCCIIEeI0BATENbCKOM, TBOPUYECKOM W JpPYruX BHUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJEHHWE M TOCTYNKH CBOMX TOBAapHUINEW C MO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C yUETOM OCO3HAHMS MOCIIEICTBUM OCTYIKOB;

3) HEHHOCTH HAYYHOI'O O3HAHMSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XUMHYECKOM  pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM M COCTABISIOLIME OCHOBY IS
NIOHMMaHMs  CYIIHOCTM HAayyHOW KapTHUHBI MHpa, NPEACTaBICHHs 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3aUMOCBA3SIX YEJIOBEKa C NMPUPOIAHOU CPEAOH, O PO
XUMUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAIlpaBJICHHbIE Ha IIOJIyYEHHWE HOBBIX 3HAHUN MO XHMMHH,
HEoOXoauMble Ul OOBSACHEHHsA HaOJI0JaeMbIX IIPOLECCOB U SBICHUHN, II03HABATEIIbHOM,
MH(POPMALMOHHON M YUTATENbCKON KYJIBTYPBl, B TOM YHCJI€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOH JUTEPATYpOH, NOCTYIHBIMU TEXHUYECKHMMM CPEICTBAMU
UH(POPMALMOHHBIX TEXHOJIOTUIA;

UHTEepeC K OOYyYEHMIO M IO3HaHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMI0, IIPOCKTHON M HCCIEN0BATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHIIEM;

4) hbopMuUpOBaHUS KYJIbTYPHI 3J0POBbS:

OCO3HAaHHE LEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIECHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUH U HENpPUSATHE BPEIHBIX
IpUBBIYEK (YHNOTpPEOJEHUSI alKOrojsi, HapKOTHKOB, KypEeHHMs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui1 0€30IacHOCTH NpU OOpamieHHH ¢ XUMHYECKHMMH BEUIECTBAMH B OBITY M peajbHON
KU3HU;

5) TpyI0BOTO BOCIIMTAHUS:

MHTEPEC K MPAKTUUECKOMY M3YyUEHHUIO Npodeccuil U TpyAa pa3InyHOro pojia, yBaXeHHUE K
TpyLy M pe3yjbTaTaM TpYAOBOM JAEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWUMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOpUU
IPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHol npodecCHOHaTbHOW NEeATENbHOCTH U
Pa3BUTUSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATHCS B MPOdECCHOHANIBHOM cperie;

6) 5KOJIOIMYECKOr0 BOCITUTAHUS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHUE K IMPUPOJAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro odpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U ICUXMUYECKOMY 30POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJI 0€30MacHOTO MOBEACHUS MU paboTe C BElEeCTBAMH,
a TaK)KE B CUTYaLMsIX, YTPOXKAIOIINX 30POBBIO U JKU3HHU JTIOACH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJydaeMble NpPU HM3YyYEHUH XUMMH, JUISI pElIeHUs
3a/1a4, CBS3aHHBIX C OKPYKAIOUIEH NPUPOIHON CPEAOi, AJIsl TOBBIIEHUS YPOBHS SKOJIOTHYECKOM
KYJIbTYpBl, OCO3HaHMSA TINI0O0ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOiIeM M MyTel MX pelieHus
MIOCPEACTBOM METOJI0OB XMMHMH, SKOJIOTMUECKOTO MBILUIEHNS, YMEHHS PyKOBOJCTBOBATHCS UM B
ITO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAJIbHOM MPAKTUKE.

METAIIPEIMETHBIE PE3VJIbTATbI

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBLACISIOT 3HAYMMbIE Ui (OPMHUPOBAHHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMI, TUHOTE3a, (HakT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOe€.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPE/ICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe ACWCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJSTHBHBIC), KOTOpPbIE OOECIEeYHBAOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIJAHUPOBAHUIO M OCYILECTBICHUIO YUEOHON AEATENbHOCTH.

[To3HaBarenbHbIe yHUBEPCATIbHBIC YUEOHbBIE IEHCTBUS

ba3oBble stornueckue ACUCTBUA:

YMEHMSI HCIOJB30BaTh IPHUEMBI JIOTUYECKOIO MBIIUIEHUS IPU OCBOECHUM 3HAHUM:
pPAacKphIBaTh  CMBICA XMMUYECKHX IOHATHM (BBIENATH MX XapaKTepHbIE IPU3HAKH,



yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUAMH), UCIOIb30BATh MOHATHS Ul OOBSCHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHM IS Kiaccuukanuu
XUMHUYECKHX BEUIECTB M XMMUYECKUX PEAKINA, YCTaHABIMBATH MPHUUYUHHO-CIICACTBEHHBIE CBSA3H
MEXIy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), €1aTh BBIBOBI U 3aKIIIOYEHHUS;

YMEHHE NMPUMEHATh B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHHU, MPEOOPA3OBBIBATH IIHPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTABICHUS — XMMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMysla M YypaBHEHHE XHMHUYECKOH peakuud — IpU pELleHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4YETOM OSTHUX MOJCIBHBIX MPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XUMHUYECKUX pPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEYHS B U3y4aeMBbIX IIPOLECCAX U SBICHUSX.

bazoBrbIe niccaenoBaTenbCKUe JeHCTBUS:

YMEHHE HCIOJBh30BATh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTA MO3HAHUSA, a
TaKkKe B KadeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHre OombiTa 1O IUIAHUPOBAHHIO, OPTaHM3ALWU M TPOBEICHHIO YYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE Ha0J0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3yabTar, (opMyIMpOBaTh O0OOLIEHHS W BBIBOJBI MO pe3ysibTaTaM IpPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHOM padore.

Pa6ota ¢ undopmanmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMIHBIX BUIOB
U GOpM MPEACTaBICHUS, TOTYHYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JIUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble MOcoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OILICHUBATh MMPOTHBOPEUMBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IMUHbIe METOBI U 3aIPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJHEHHs yUE€OHBIX U MMO3HABATEIbHBIX 331a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHMS PA3IMIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIBHYIO (OpMy TpencTaBIeHUS
UHPOpPMALIMM U WUTIOCTPUPOBATH pEIlaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
IpyrumMu GpopmMamMu rpaduku U ©X KOMOUHALIUSMUY;

YMEHHE HCITONB30BaTh W aHATU3UPOBATh B TpoIecce y4eOHOW WM HCCIIeq0BATENbCKOM
NeSITeTHHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35SHUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKpY>Kalollei MPpUPOTHON CpeIbl.

KoMMyHHUKaTHBHbBIE YHUBEPCATIbHBIC YUeOHBIE ICHCTBHS:

YMEHHs 3aJlaBaTh BOIPOCHl (B XoJe Auanora u (Win) JUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYITUPOBATh CBOM NPEUIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPECTABIATH MOJyYSHHbIE Pe3yJIbTaThl T0O3HABATEIBHOM 1S TEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XUMHUYECKOIO
JKCTIEpUMEHTa (Ja00OpaTOPHOTO OMBITAa, JA0OPATOPHON pPAOOTHI MO WCCIICIOBAHHUIO CBOMCTB
BEIIIECTB, YU€OHOT O MMPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATENIBHOCTU NPH PEIICHUHM BO3HMKAIOIUX IPOOJeM Ha OCHOBE ydéTa



00IMX HWHTEPECOB M COIVIACOBAHMS TMO3MIMN (0OCYX)ICHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUSL COBMECTHBIX JACWCTBUMN, ONPENEICHIE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPyTHE).

PerynstuBHble yHUBEpCaIbHbIC yUeOHbBIC N1EHCTBUSA:

YMEHHE CaMOCTOATEIBLHO ONPENENSITh LeNU ACSTeNbHOCTH, IJIAaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelmleHus Y4eOHBIX M I03HABAaTEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH IMPEIJIOKEHHBIH aJITOPUTM JIEHCTBUM INpU
BBIMIOJTHEHUH 3aJaHUil ¢ y4€TOM IIOJIy4eHHsS HOBBIX 3HAHMA 00 H3ydaeMblX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IOJyUYEHHOI'O pe3yibTaTa 3asiBICHHOM L€y,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 3aJIaHUM.

[MPEAMETHBIE PE3VJIBTATHI

B cocraBe nmpeaMeTHBIX pe3ylbTaTOB [0 OCBOCHUIO 00S3aTENILHOTO cojiepkaHus paboueit
IIPOrpaMMbl BBIJIEJSIFOT: OCBOECHHBIE OOYYalOIMMUCS HAyuyHblE€ 3HAHUS, YMEHHUS M CIOCOObI
JIercTBUi, crenuduueckue I MpeaMeTHON o0iacthu «XUMUs», BHIBI JIEATEIBHOCTH IO
MOJyYEHUI0O HOBOTO 3HAHHUA, €ro HHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U MPUMEHEHHUIO B
pa3IMYHBIX yUeOHBIX U HOBBIX CHUTYaIUsX.

K xoniy oOydeHust B 8 Kiacce MpeaMeTHBIE pe3yJIbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHI: aTOM, MOJEKYJa, XUMUUYECKHI
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0JIs XHUMHUYECKOTO
JJIEMEHTa B COEAMHEHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEIBLHOCTh, CTEIEHb OKHUCICHMSI, XUMUUECKasl peaKkius, KjJacCupuKanus
peaKuuil: peakluu COCIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKkliun
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMU, TEIIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CJIOM aroma, aToMHas opOuTalb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX NOHITHUM U TIPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBlieHHSI (OpPMYJ BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUN;

® OmpeleNisITh BaJC€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaaMm, BHJ XMMHYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPHOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJIpo;

® ONUCBIBATh U XapakTepu3oBaTh TalOianuHyio ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3iinyaTh IMOHATUS «IJaBHas moArpymmna (A-rpynma)» u
«nobounas mnoarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOMABI, COOTHOCUTH
00o03HaueHMsI, KOTOphle UMetoTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX



sneMeHToB J[. 1. MeHnaeneeBa» ¢ 4KMCIOBBIMU XapAKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsija  sapa, oOIIee YHWCIO JJIEKTPOHOB U
pacnpeesieHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
s dexry);

XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIECTB PA3ITUUYHBIX
KJIACCOB,  TOJTBEp)KJasi  ONHCAHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHHS XUMHUYECKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBUSAX;
BBIUNCIISTH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaklnu;

MPUMEHSTh OCHOBHBIC ONEpAIUU MBICIUTEILHON NEATEIbHOCTH — aHAllU3 U CHUHTE3,
cpaBHEeHHE, 0000IEHNE, CHUCTEMATH3aIUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIIE/ICTBEHHBIX CBSI3€d — JJIS1 U3YYEHUS CBOWCTB BEUIECTB M XUMHUYECKUX PEaKLUH,
€CTECTBEHHO-Hay4YHbl€ =~ METOJbl  IO3HAaHUS  —  HAONIOJEHUEe,  H3MEpEHHUE,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyIOoil © 1abopaTopHBIM
0o0opyZ0OBaHHEM, a TaKXe IMpaBWiiaM OOpallleHUsl C BELIECTBAMHU B COOTBETCTBHH C
WHCTPYKUHUSMU TIO BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYSHHIO
U COOMpPaHUIO Tra3o000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJoYel U
KHUCTIOT C TIOMOIIBbIO MHIUKATOPOB (JIakMyC, peHon(TarenH, METUIIOpaHX U ApyTHe).

K koHuy obyuenus B 9 kiacce mpeAMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYHAIOIINXCSI YMEHUI:

PAacKpBbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX HNOHSATHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHs, XMUMHYECKas PEeaKlus, XUMUYeCcKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakUl HOHHOrOo OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUM,  OKHCIHATEIb,  BOCCTAHOBHTEIb,
OKHCIICHME€ M BOCCTaHOBJICHUE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOM pEeakluH, MPEeAeIbHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX IIOHATHUM M IMPUMEHATH JTU
MOHSTHS IIPH ONTMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCTOJIb30BaTh XUMHUECKYI0 CHUMBOJHKY Ui COCTaBICHHMS (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OIpPENEIATh BAJICHTHOCTh M CTENECHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy COelMHEHHMH Mo (opmMynam, BHJ XUMHUYECKOH CBS3U (KOBaJECHTHAas, MOHHa,



METaJUIN4YecKas) B HEOPraHUYECKUX COEAUHEHUSX, 3apsi]l HOHAa IO XMMHUYECKOH
dopmye, xapakrep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CHUCTEMBbl XMMHYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHUS «rJaBHas mnoxarpymma (A-
rpymmna)y u «mnobouyHas mnoxarpynma (b-rpynma)», Mamble W OONbIINE TEPHOMBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpPHOAMYECKON Tabnuie, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YNCIIO MIEKTPOHOB M PACHPEENICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJenax MaJbIX MEPUOJOB M TJIaBHBIX HOJArPYHI C YYETOM CTPOCHHS
UX aTOMOB;

KJIaccu(pUIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YMCIy U COCTaBY YYacTBYIOIIMX B pEakIUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢dexTy, 10 UBMEHEHHUIO CTEIIEHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(uYecKkne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMUALIMU KUCIIOT, IIEI0YEH U COJIEH,
MOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKIMi HOHHOrO OOMEHa, YpaBHEHUS peaKlUid,
MOJATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJAy BeElleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX peakluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
IIPOTEKAaHNsI XMMUUYECKUX NPEBPALLIEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 3JIEMEHTa 10 (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUECKON peaKity;

coOnrofaTh TMpaBuia MOJb30BAHUS XHMHUYECKOM TMOCYyIoM ©  J1abopaTopHBIM
o0opysoBaHHEM, a TaKKe MpaBuia oOpalleHus C BEIIECTBAaMU B COOTBETCTBUU C
MHCTPYKLHMSAMU 10 BBIOJHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIBITOB I10 MOJYYEHUIO
¥ cOOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHaKa U yIIIEKHCIIOro rasa);

MIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpoMua-, MOAMI-, KapOoHat-, ¢ocdar-,
CHJIMKAT-, Ccynbdar-, THJIPOKCHI-UOHbI, KATHOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3aIUIO, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl U3YyYEHUS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHble METOAbl [O3HAaHWs — HAOIIOAECHUE, U3MEPEHUe, MOJCIUPOBAHUE,
HKCIEPUMEHT (peaibHbINl U MBICICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
KomuuecTBo wacoB
Ne HanmMeHnoBanwue pazienoB U TeM DnekTpoHHbIEe (IU(PPOBEIE)
/11 IPOrPaMMBbI Bcero Konrporerre Hpaxruteckue o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Paznen 1. [lepBoHavyaibHble XUMUYECKUE TTOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 9 bubnuoreka [IOK
NPaKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJaoBeKa
12 BerectBa 1 xuMu4deckue 15 1 0 bubnunoreka LIOK
peakinuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Paznen 2. Baxxneime npecTaBUTENIM HEOPTaHUYECKUX BEIECTB
51 Bosnyx. Kucnopon. Ilonsarue 5 0 0 bu6nmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubmmnorexka HOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [{OK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Paznen 3. Ilepuoauyeckuii 3akoH u [leproanyeckas cucrema xumuueckux snemeHToB J[. . MenaeneeBa. CtpoeHue aToMoB. XUMHUECKast

cBs13b. OKHCIUTEIIBHO-BOCCTAHOBUTCIIHHEIS pcaknuuu
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Ilepronnueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bub6numoreka [IOK
' XUMHYECKHX diteMenToB [I. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHUecKasi CBSI3b.
3.2 OKHCIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro no pazgeny 15 brbmmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KIIACC

KomnnuectBo yacos
DneKkTpoHHbIEe (IU(PPOBEIE)
Nen/m | HaumeHoBaHue pa3fesnoB U TeM IPOrPaMMBI Koutponsnsie = IIpakTuyeckue
Bcero o0Opa3oBaTeNbHbIE PECYPChI
paboThI paboThI
Paznen 1. BemecTBo U XUMUYECKHUE PEAKIIMHT
[ToBTOpenue u yrirybiaeHne 3HaHUN Bu6mmoteka [JOK
1.1 5 1 0
OCHOBHBIX Pa3/IesIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLIUALIMSL. 8 1 1 bubnnorexa [JOK
' XUMHUECKUE PEaKIMK B PaCTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. Hemeramibl 1 X coeAMHEHUS
51 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 0 1 bubmuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636
22| memeros Vinapyme Copan ot ; 0 o brbmorexalloK
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COETUHEHUS
23| svemenros VArpyams Ason qoctopunx | 7 0 ;  brbmoreralloK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
24| snvenon Naapymm Yeponn 5 1 ,  bubmorera LOK
' . PYIHIEL poA https://m.eds00.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
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Paszen 3. Merajutel 1 UX COETUHEHUS

3.1 06 i 4 bubmuorexa [JOK
| S TR R https://m.edso0.ru/7f41a636
3.2 B i 16 bubnuorexa [IOK
: QKHEHIIINE METAJUTBI U UX COCTUHEHHUSI Ftibs://m.eds00 1/ 7412636
Hroro mo pazneny 20
Paznen 4. Xumus u okpyskaroias cpeaa
4.1 B 3 bubmmoreka [JOK
. CIICCTBA U MAaTCPHAJIbI B JKU3HU YCJIOBCKA https://m.edsoc).ru/7f41a636
Hroro mo pazneny 3
P 3 bubnnoreka [JOK
PR https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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I[TIOYPOYHOE ITNTAHMPOBAHUE

8 KIIACC
Ne KomuaectBo wacoB
- Tema ypoka Kownrp. [Ipaxr. DneKTpOoHHBIE U(POBBIE
1/ Bcero
paboThI padoTHI 00pa3oBaTeNbHbIC PECYPChHI
1 [Ipenmer xumuu. Poiab XuMHUM B KU3HU YEIOBEKA. 1 0 0 bubnunoreka LIOK
Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
bubmuoreka [IOK
2 [TousTHE O METOMAX TO3HAHUSA B XUMUU 1 0 0 hitps://m.edsoo.ru/ff0d227e
, et Ldipmerbons L b ox
PaTop P pail https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
4 UYucreie BemecTBa U cMecu. CriocoObI pa3ieneHus 1 0 0 Bbu6moteka [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas paborta Ne 2 «Paznenenue cmeceii (Ha 1 0 1 bubnnorexa [JOK
pUMEpPe OYMCTKH MTOBAPSHHOM COJIN )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka IIOK
6 ATOMBI M MOICKYIIEI 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE 3IIEMEHTHI. 3HAKU (CUMBOJIbI) 1 1 0 bubmmnoreka HOK
XUMHUYECKHMX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nmorexa LIOK
8 [IpocTblie U ClIOXKHBIE BEIIECTBA 1 0 0 hitps://m.edsoo.ru/ffod2a6e
bubmmoteka IIOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 https://m.edso0.ru/ff0d2d50
o e oo X imeea ox
PMYJIa. https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
11 OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS 1 0 0 bubmmoreka [JOK
MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHAYECKOTO PJICMEHTa B 1 0 0 bu6nunorexa LIOK
COEMHEHUH https://m.edsoo.ru/ff0d350c
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bubnunoreka LIOK

13 KomnuectBo BemecrBa. Monb. Mossipast Mmacca https://m.eds00.ru/ff0d5230
14 ®Ou3nvecKue U XUMUYECKHE SIBICHUS. X UMUYECKas bu6nuoreka [IOK
peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCi0BHsI IPOTEKAHUSI XUMUYECKUX Bu6muotexa [JOK
peaknuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHMS MaCChl BEIIECTB. XUMUYECKUE bubnmoreka [IOK
ypaBHEHHSI https://m.edsoo.ru/ff0d3b88
17 Brramciaenus konuuecTBa, MacChl BEIISCTBA 110 bubnunoreka LIOK
YPaBHCHHUSIM XMMUYECKHX PCaKI[H https://m.edsoo.ru/ff0d5708
18 Kitaccupukanuss XUMHUYECKUX peakiuii (COSTMHCHHSI, bubmmoreka [JOK
pasIoKEHus, 3aMelIeHuUs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIONEIUCT. bu6nunorexa LIOK
O00011IeHIE U CHCTEMATH3aITUs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KontponpsHast padora Nel mo reme «Bemiectsa u bu6mmoteka [JOK
XUMHYECKHE PEAKIIHID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Coctas Bo3nyxa. Kuciaopon bubmuoteka [IOK
— BJIEMEHT U MpocToe BernecTBo. O30H https://m.edsoo.ru/ff0d448e
| S n e o oo B 10K
’ ' https://m.edsoo.ru/ff0d4614
OKCHJIAX
23 CniocoObI oy4eHus KUCIopo/ia B 1a00paTOpuu 1 bubnnorexa [JOK
npoMbIuIeHHOCTH. [IpuMeHeHne Kkucmopoaa https://m.edsoo.ru/ff0d497a
Tennosoit KT XUMHYECKOM PEaKIUM, TOHSITH
24 Teep;gngljt?eqc)EOM ypaBHZf{I/I?/I slfjo-u H e °° bubnmotexa LIOK
’ https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKUX PEAKITHIX
o5 TomnuBo (HedTh, yroib U MeTaH). 3arpsisHeHHE bu6muoreka [JOK
BO3/yXa, CIIOCOOBI €r0 MPeIOTBPAILIECHHS https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas padora Ne 3 o teme «llonydenue u bubmuoreka [IOK
coOMpaHue KMCI0POIa, U3yUEHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — aneMeHT B MpoCToe BEMIECTBO. bu6muoreka [JOK

Haxoxaenue B nmpupoje

https://m.edsoo.ru/ff0d4dd0
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®dusnueckue 1 XMMUYECKHE CBOMCTBA BOIOPO/IaA.

bubnunoreka LIOK

28 [TpumeHeHne BoOpOaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsiITHE O KUCIOTAX U COJISAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2

30 Cnioco0sI oTy4YeHus: BOAOPO/Ia B 1TaOOpaTOPUH BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0d4dd0

31 [TpakTuueckas padora Ne 4 o teme «Ilomydyenue u bubmuorexa [IOK
coOMpaHue BOJOPO/Ia, M3YUCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MounspHslii 006EM Ta30B. 3aKOH ABOTaIpo Eﬁggﬁ;:i;ii?ﬁlﬁo 4542

33 Brerurcnenus 00bEMa, KOJIMUECTBa BEIECTBA rasa o bubnunoreka LIOK
€ro M3BECTHOMY KOJHYECTBY BEIIECTBA HIH 00BEMY https://m.edsoo.ru/ff0d55a0

34 Boruncnenust 005EMOB ra3oB M0 ypPaBHEHUIO PEAKIUU bubnmnorexa [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUIN Ta30B https://m.edsoo.ru/ff0d5708

35 dusnyeckue U XUMUYECKHUE CBOMCTBA BOJIEI Bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX Eggg?/(gée%asc]i)(.)rﬁ/ﬁo 45962

3 memcnmemmue pactsop. Macoosan xons Bu6aorexa LIOK
BeIIecTBa B ACTBOpE https://m.edsoo.ru/ff0d5b40

B lprorosnenne pactaopos & onpereataoi Bubmorera LIOK
MacCOBOM J10JIE paCTBOPEHHOTO BEILIECTBA» https://m.edsoo.ru/ff0d5eba

39 KonTtponsHas padora Ne2 no reme «Kucnopo. bubnuorexa [IOK
Bomopoa. Boma» https://m.edsoo.ru/ff0d6342

40 Okcuapl: cocTaB, KiaccuduKaiys, HOMEHKIIaTypa BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d664e

a1 [lonmy4yenue u XUMHUYECKHE CBOMCTBA KUCIOTHBIX, bubnmnorexa LIOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHMsI: COCTaB, Ki1accuukams, HOMEHKIATypa bubmorexa I[IOK

https://m.edsoo.ru/ff0d67ca
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bubnunoreka LIOK

43 [Tonyuenue n XuMuU4YeCKre CBOMCTBA OCHOBAaHUM hitps://m.edso0.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukaims, HOMEHKJIATypa bubmorexa LOK
’ ’ https://m.edsoo.ru/ff0dfee2
45 [Torydyenue u XuMu4ecKre CBOMCTBA KUCIOT bubmorexa HOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmuorexa [IOK
HOJTY4EHHSI, XHMHYECKHE CBOCTBA https://m.edsoo.ru/00ad9474
o
47 iiilcez)ﬂnq;gzﬂifb?;asiai rll)(()3 T:SZI iOCHOBHHe bubmorexa HOK
" https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHMYECKUX COCTUHEHUIN)
48 I'eneTnueckas CBA3b MEXKIYy KIIacCaMHU bu6nmorexa LIOK
HEOPraHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 O0600meHne U cucTeMaTu3aus 3HaHUK bubmmorexa [IOK
https://m.edsoo.ru/00ad9cb?2
Kontponbnas padota Ne3 no teme "OcCHOBHbIE bubnnorexa [JOK
50 9 .
KJIACChl HEOPTAaHMYECKUX COCAMHEHHUN" https://m.edsoo.ru/00ad9ela
[IepBbie mONBITKY KJIACCU(PUKALNN XUMUUYECKUX bubmmnoreka HOK
51 )
asieMeHTOB. [ToHSATHE 0 TpyMIax CXOIHBIX YJIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema bubmuoteka [IOK
xuMH4eckux 3nemenToB JI. . Menpeneea https://m.edsoo.ru/00ada52c
53 [Tepuonsl, TpynIIbL, MOATPYIIIIEI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30Tombl ﬁ:tlg;?/on?;jziﬂﬁlo% 43342
o | e s G sy BuGorra 10K
T https://m.edsoo.ru/00adaébc
Menzeneena
o | IS e e B LOK
T https://m.edsoo.ru/00ada824
Menpeneena
57 3nauenue [lepuoanyeckoro 3aKoHa JIsl pa3BUTHS bubnmnoreka [JOK
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Hayku U npaktuku. /. 1. MeHnneneeB — y4€HbIN,
NeJaror U rpaxk1aHuH

https://m.edso0.ru/00ada96e

58 DJIEKTPOOTPUILIATETLHOCTh ATOMOB XUMUYECKUX 1 bubmuorexa [JOK
5JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 HoHHasg xuMu4deckas CBsA3b 1 hitps:/m.e dS(])_E).ru /00adac34
60 KoBanenTHast mossipHasi XUMU4eCKasi CBSI3b 1 bubmorexa LOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMHUYECKas CBS3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
62 Crenens okucenms 1 https://m.edsc?é).ru/OOadae28
63 OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
bubnunoreka LIOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIIN 1 hitps://m.e dsc])_g.ru 100adb076
65 Konrtponbnas padora Ne4 o teme «CtpoeHue aroma. 1 bubmuoteka [IOK
XHUMHYECKAsT CBA3EY https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600111€HNE U CHCTEMAaTH3alIHs 1 bubmmnoreka HOK
3HAHHH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O600111€HNE U CHCTEMAaTH3alIHs 1 bubmmnoreka HOK
3HAHHH https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O0001I€HNE U CUCTEMaTH3aIHS 1 bubmuoreka [IOK
3SHAHHH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KIIACC

KommuecTBo yacos

Ne DneKTpOHHBIE LIU(PPOBHIC
n/m Tema ypoka Bcero Kourp. Tpakr. o6pa3T(I))BaTeﬂbeleq)1§)ecypcm
paboThI paboThl
1 [Tepuognueckuit 3axoH. [lepuoanueckas cucrema 1 0 0 bubmuorexa [IOK
xumuueckux sremenTos JI. M. Menneneesa https://m.edsoo.ru/00adh59e
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX 1 0 0 bubmuorexa [JOK
SJIEMCHTOB MEPBBIX TPEX MEPHOIOB https://m.edso0.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX 1 0 0 bubnuorexa [JOK
BEIIICCTB https://m.edsoo.ru/00adb7e2
4 Bunbl XuMu4eckoii CBSI3M U TUITBI KPUCTAILITUYECKIX 1 0 0 bubnnoreka [JOK
pemérok https://m.edsoo.ru/00adbact
Kontponbnas padota Nel no teme «IloBropenue u
5 yray0JIeHre 3HaHWI OCHOBHBIX Pa3/IesioB Kypca 8 1 1 0
KJ1accay
6 Knaccugukarus XuMHuecKux peakiui no 1 0 0 bubnuoreka [IOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsaTHE 0 ckOpOCcTH XUMHUYECKOHN peakiuu. [TonsaTue bubnnoreka [JOK
7 1 0 0 )
0 TOMOTEHHBIX ¥ T€TEPOTEHHBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
B mmome ms cxopocts Runntecexof peakint 1 ) 0 o bubmorexa LIOK
https://m.edsoo.ru/00adc28c
MI0JIO’)KEHNE XUMHUYECKOTO PABHOBECHS
9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH 1 0 0 bubmorexa HOK
https://m.edsoo.ru/00adcade
10 Teopus anextponuTHueckor aucconuanuu. CHIbHbIE 1 0 0 bubnnorexka [JOK
U cia0ble AJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHBIE ypaBHEHUS peaKIIuit 1 0 0 E’[P:S;I:I;I/?;.eelijasi?’{f/OOa dd448
XUMUYECKUE CBOWCTBA KUCIOT U OCHOBAaHUI B CBETE
12 MIPEJICTABICHUIA 00 IEKTPOIUTHICCKOM 1 0 0 bubmorexa [IOK
https://m.edsoo.ru/00add5d8
JUCCOLMALIIU
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XUMUYECKUE CBOKWCTBA COJIEN B CBETE NIPEACTABICHUI

bubmuorexa [JOK

13 00 2JEKTPOIUTHYECKON AUCCOMUAIHH https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruIpoIU3E Comeit bubmorexa LHOK
https://m.edso0.ru/00add9d4
. bubnmoreka [JOK
15 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.eds00.ru/00addd12
16 [TpakTrueckas padora Ne 1. «Pemenue bubmuorexa [JOK
IKCIIEPUMEHTAIBHBIX 337134 https://m.edsoo.ru/00addbfa
o
17 ESO;I:ESEEEE;?I{&S;@J;ﬁcggu;e;im XHUMHYECKHE bubmorexa LHOK
: https://m.edsoo.ru/00addecO
pEaKIfu B pacTBOpax»
18 OO01mas xapakTepuCTHKa rajJoreHOB. XUMUYECKHE bubnnoreka [JOK
CBOMCTBa Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogoposa. CossiHast KUCI0Ta, XMMUUYECKHE bubnnorexa [HOK
CBOMCTBA, [TOJyYCHHE, IPUMCHEHNE https://m.edsoo.ru/00ade104
[TpakTrueckas pabota Ne 2 o teme «Ilomyyenue bubnnoreka [JOK
20 . . )
COJISIHOW KUCJIOTBI, M3y4eHHE ¢€ CBOHCTBY https://m.edsoo.ru/00ade348
21 Brruucnenus o ypaBHEHHSIM XUMHYECKUX PEAKIIMM, bubnnoreka [JOK
€CITM OJIH U3 PEarcHTOB JIaH B N30BITKE https://m.edsoo.ru/00ade488
bu6nmoreka [JOK
22 OO0mias xapaktepucTuka 31eMeHToB VIA-rpynimb https://m.edsoo.ru/00ade64a
w | Ao o oo oz B LOK
o : https://m.edsoo.ru/00ade64a
CBOICTBA cephl
24 CepoBoniopo1, ctpoeHue, Gu3n4eckue 1 XUMHYECKUEe bubnuoreka [IOK
CBOWCTBa https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIOTa, (U3NYECKUE U bubnnorexa [JOK
25 . .
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKINH, JIeXkKalliue B OCHOBE
26 MPOMBIIIJIEHHOTO CII0Cc00a MOIy4eHUs CEpHOI bubnnorexka [JOK

KUCJIOTBL. XMMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
Cpebl COETMHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8a
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Bpruncnenue MaccoBoil 401U BBIXOJA TPOJAYKTa

bubmuorexa [JOK

27 peakinuu https://m.edsoo.ru/00adec8a
w | oo o Virprm: Busorea 101
> bacTpocTpe PHPOZE, https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
29 AMMHak, ero (pU3nYecKue U XMMUIECKHUE CBOMCTBA, bu6mmoreka [IOK
HOJTy4CHHE U IPUMEHECHUE https://m.edsoo.ru/00adf004
30 [IpaxTuueckas padora Ne 3 o teme «llomyuenue bubmumoreka [IOK
aMMHaKa, U3y4eHHE €r0 CBONCTB» https://m.edsoo.ru/00adf180
31 A3OTHAas KUCIOTA, €€ (U3NUecKre U XUMUYECKUE bubnnoreka [JOK
cBOiicTBa https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B
KaueCTBE MMUHEPAJIbHBIX yA00peHuil. XumMuueckoe bubnnorexa [HOK
32 9 .
3arpsA3HEHNE OKPYIKAIOIIEH Cpeibl COSTUHEHUSIMU https://m.edso0.ru/00adf518
azoTa
®dochop. Oxcun pocdopa (V) u pochopras kuciora, bubmmoreka [JOK
33 . .
(u3HYecKre 1 XMMUYECKHE CBOMCTBA, MOTYyYCHUE https://m.edsoo.ru/00adf68a
| Henemeemame b caree s B 10K
YHoOP - 24P PHPOA pest https://m.edsoo.ru/00adfc20
docharamu
35 Yrnepon, pacnpocTpaHeHue B pupoje, pusndeckue bubnmnoreka [JOK
U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
S BuGmorera LIOK
' P ’ https://m.edsoo.ru/00adfebe
okcuziom yriepoaa (1V)
37 VYronbHast KUCHOTA U €€ CONu bubmorexa HOK
https://m.edso0.ru/00ae006¢
38 HFI?IELI;TI/IHCLJIIG()CFI?;I;?S(I)(qugch‘LgISszMeeagoiﬁzHHe bubmmorexa [IOK
y .o peartt https://m.edso00.ru/00ae027e
KapOOHAT-HOH
39 [TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX bubnnorexka [JOK

BCHICCTBAX KAK O COCAMHCHUAX YIICpoaa

https://m.edsoo0.ru/00ae054e
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bubmuorexa [JOK

40 Kpemrnit i ero coepuHeHus https://m.edsoo.ru/00ae080a
IIpakTuueckas padora Ne 5. Pemenue
41 SKI:JHepI/IMeHTaJII;)HbIX 3a7a4 1o TeMe «Bakaelmne bubmoreka LOK
https://m.edso00.ru/00ae0bf2
HEMETAJUIBI K UX COSIUHEHUS
Kontposbnas padora Ne3 no teme «BakHelmme bubmuorexa [JOK
42 )
HEMETAJUIBI U UX COECTUHEHUSDY https://m.edso0.ru/00ae0el8
OO0m1as XapakTeprucTUKa XUMHUUYECKUX SJIEMEHTOB —
MeTaI0B. MeTaaanuecKkas CBsI3b U METaJTINUeCKast bu6mmoreka [IOK
43 . o .
KpHCTaJUIMYecKas pemérka. Puzndeckue CBONCTBA https://m.edsoo.ru/00ae103e
METAJI0B
44 XuMHYECKHE CBOMCTBA METAJIIOB. bubmuorexa [JOK
DJIEKTPOXUMHUCSCKHUI Psiji HAPSKCHUN METaJJIOB https://m.edso00.ru/00ae1156
15| Bomeremer o ypamonman srtioaant peasrat Buoterca LIOK
’ https://m.edso0o.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPIKHUT MPUMECH
46 [TonsiTHE O KOPPO3UM METAIIIOB bubmmorexa [TOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [lenoumsie meraer https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS Eubmiorexa [JOK
https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMenbHBIE METAIUIBI — KaIbIIUM U MarHui Bromuozexa LIOK
https://m.edsoo.ru/00ae15e8
50 Baknenmme coeTMHEHNS KaJIbITHI bubmorexa LIOK
https://m.edso00.ru/00ae15e8
51 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUIT
52 JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHUS bubmmorexa [IOK
https://m.edso00.ru/00ae1886
[TpakTrueckas padbota Ne 6 mo reme "KécTtkocTh bubnnorexka [JOK
53 .. .
BOJIBI M METOJIBI €€ yCcTpaHeHus" https://m.edso0.ru/00aelae8
54 AmoMuHui bu6nmoreka [JOK
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https://m.edso0.ru/00aelc64

55 AmMoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHIA 1 BH6H_H0TeKa LIOK
https://m.edsoo.ru/00aelc64
bubnuorexa [JOK

%6 Keneso 1 s /im edso0 r/00ze1086

57 Oxkcuabl, Tuapokcusl u conu xenesa (1) u xenesa 1 bubnmoreka [JOK

(1 https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
59 iiilcei)ﬂnq;gll{(:zﬂifb?;asﬁaz rll)(()3 T:SZI iBa)KHefIH.IPIe 1 Bronmozexa LIOK
METALTEL H HX COCTHHCHIS https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX PEAKIIHM,

60 €CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE WU 1 bubnnoreka [JOK
COJICPXKHUT IPUMECH. BbIUncIIeHUs: MacCoBO# 10711 https://m.edso0o.ru/00ae1750
BBIX0/1a MTPOYKTa peakluu

61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

62 Konrtponbnas padora Ne4 o teme «Baxneimne 1
METaJUIbl U UX COSTUHEHUS»

63 BemectBa 1 maTepuanbl B MOBCEAHEBHOW KU3HU 1 bu6mmoreka [IOK

4enoBeKa https://m.edso0.ru/00ae3f50

64 XUMHYECKOE 3arpsI3HEHUE OKPYIKAIOIIEN CPEBI 1 BH6H_HOTeKa LIOK
https://m.edso00.ru/00ae4270

65 Posib Xx¥MuM B perieHNH SKOJIOTHUECKUX MPpodIeM 1 bubmmorexa [TOK
https://m.eds00.ru/00ae4270

66 PesepBHblit ypok. O600111I€HNE U CHCTEMAaTH3alHs 1 bubnnorexka [JOK

3HaHUHI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O00011IEHNE U CUCTEMATH3AIHS 1 bubnuorexa [IOK
3HAHUH https://m.edso0.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U CHCTEMAaTH3alHs 1 bubnnoreka [HOK
3HaHUHI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJIMYECKOE OBECITEYUEHUE OBPA3OBATEJILHOTO
MTPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI /11 YUEHUKA

1.

2.

Xumws, 8 knacce, ['abpuensa O. C., Octpoymos U. I'., Cagkos C. A., M.:
[Ipocsemienne
Xumus, 9 knacce, ['abpuensan O. C., OctpoymoB U. I'., Cnankos C. A., M.:
[Ipocsemienne

METOAMYECKNE MATEPUAJIBI A YUUTEJIA

1.

https://iro-49.ru/wp-content/uploads/2023/04/X nmusi-0a30BbIH-YPOBEHD. -
Peanuzanus-rpedopanuii-OI'OC-0CHOBHOr0-0011eT0-00pa30BaHMSL. -
MeTtoandeckoe-nocodue-misa-yunteas. pdf

[Mabpuensy, O. C. Meroanueckoe nocoodue k yueonuky O. C. ['abpuensina
«Xumusy. 8 kinacc / O. C. I"'abpuens.

I"a6puensan, O. C. MeToauyeckoe mocooue Xumus 8-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/

["abpuensn O. C., Bockoboinukosa H. I1., SmrykoBa A. B. HactonbHas kaura
yuutens. Xumus. 8 KiI.: Metonudeckoe nmocodue. - M.: [lpoda.

HUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NMHTEPHET

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
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