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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIIUTaHUA U C YU4ETOM KOHLENLUU MPENnojaBaHus y4eOHOro rnpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[TporpamMa mo XumMuM Ja€T NpeACTaBICHUHE O MLesaX, oOmedl crpareruun oOydeHus,
BOCIIUTaHUsI U pPa3BUTHA OOYyYaloOIUXCS CpPEACTBAMH YYeOHOro IpeaMeTa, YCTaHABIUBAeT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHOM 00pa3zoBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE Lelel H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJIOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeIbHOCTH 00YUaroIIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMS.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
NPEICTaBICHUN O MAaTEPHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOINPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
SHEPreTU4ecKoil, MUIIEBOM U 3KOJIOrMYecKor 6e30acHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaju3alliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILUIEHUS] U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAaKOMHUT €O CHEUU(UKON HAyYHOTO MBILIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOMIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K MPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHElU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30B0il HayKH XMMHUHU Ha ONPEACIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUI OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:aHMsl NMPOrpaMMbl MO XUMHHM c(HOpMHpPOBaHAa Ha OCHOBE CHCTEMHOI'O
nonxona kK e€ mzydenuro. CopepixaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
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JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OpPraHW30BaHbI M0 MPHUHIUITY IMOCJIEAOBATEIBHOIO Pa3BUTUsA 3HAHUM HA OCHOBE
TEOPETUYECKUX NPEACTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOM CBA3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (DYHKIIUM OOBSICHCHHS W TPOTHO3UPOBAHUS CBOWMCTB, CTPOSHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO IPUMEHEHUS U MOJTYUYCHUS U3y4aeMbIX BELIECTB.

OcBocHHE MPOrpaMMBI MO0 XHUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAayYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHHUI OCHOB XUMUYECKON HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (popMHpOBaHUHU
CUCTEMBl XUMHUYECKHX 3HAHHA — BaXHEHIINUX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETHYCCKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUl OE30MacCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
MpPUOOPENTHN TaKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTU, TOTOBOM K caM000Opa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEUICHUN, CIMOCOOHON aJanTHpOBaThCS K
OBICTPO MEHSIONIUMCS YCIOBHSM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYecKoe MpuoOIIeHrne O00ydJarmuxcs K
CaMOCTOATEJIbHOM  ITO3HABAaTEJIbHOM  JACATENBHOCTH, HAy4YHbBIM  METOJAM  ITO3HAHUs,
(GbOopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIMX MPUOOPETEHUIO OO0YYaIOLIMMHCS OIbITa
Pa3HOOOPa3HOM NIEeATENTLHOCTH, TMO3HAHUS M CaMOIO3HAHMUS, KIFOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMITIETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJISl PA3TMYHBIX BUIOB JIEATEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO0 MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TOJYYCHHbIE MPU H3IYYEHUH XHUMUHU, NPUMEHSATh HUX MpPH pEIIeHuHd NpodlieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npouiIs ¥ HANPABICHHOCTH JIabHEHIIero o0yueHusl.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaisieT 136 gacos: B 8 kinacce — 68 yacos (2 gaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIe XMMHYECKHE TOHSATHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBONCTBAa BelIeCTB. ArperarHoe cocTostHue BemiectB. [lonsitue o
MeTOJIaX MMO3HaHus B XUMUU. YucThie BemecTBa U cmecu. CocoObl pa3/ieieHusi CMeceu.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE OdJIeMEHThl. CHUMBOIIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie U cllOKHBIE BEelIeCTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHas
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUII BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

Ousnyeckue M XUMHYECKHE SIBIICHUS. XHUMHUYECKas peakuus U e€ MpU3HaKh. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XuMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYI0#, MpaBmwiiaMu padboOThl B TaOOpaTOpUH U MpUEMAMHU
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBAaHUEM, M3YYEHHE U ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt0ieHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
U ONHWCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (paznokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHUH, B3auMoJjeicTBue sxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pa3ienieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINAPWBAHUE, JUCTUILIALNSA,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pe3y/IbTaTOB TPOBENEHHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MaccChl, CO3JaHHE
MoJIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopony — a1eMeHT M IPOCTOE BELIECTBO.
Haxoxnenue kuciopona B npupoze, Gu3ndeckue U XUMUYECKHUe CBOMCTBA (peaKkIi TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporiHas MOJU(HUKAINS
KHCIIOpO/Ia.



TennoBoit >(pdeKkT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YpPaBHEHHS, JK30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOJE,
duznYecCKre M XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI ToNTydeHusl. KucIoTel 1 comu.

Monsipablii 00BEM ra3oB. Pacuérel 0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklennsie u
HEHACBIIICHHbIE pAacTBOpbl. PacTBopuMOCTh BemecTB B Boje. MaccoBas [10ysl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoB B MpUPOAE M B KU3HU
yenoBeka. KpyroBopot Bojbsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonydyeHue okcuaos.

OcHoBanusi. Knaccudukanuss OcHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenxknarypa ocHoBanuii. dusznueckne M XHMHUYECKUE CBOWCTBA OCHOBaHMU. Ilomyuenue
OCHOBAaHMM.

Kucnorsl. Knaccudukanus xkucinor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHYECKUE
cBoiicTBa Kucaot. P akruBHoctu metawioB H. H. bekerosa. Ilonyyenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U XuMU4eckue cBoiictBa coieil. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIMpeeNieHUue COJEp)KaHUsI KUCIOpOoJa B BO3AyXe, MOJIyYeHHE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOMCTB KHUCIOPOAa, HAOMIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS U IMpEKpalleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHCAHHE WX CBOMCTB, MOJy4YeHUE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, uccaeaoBaHUE OCOOEHHOCTEW PAacCTBOPEHHUS BEIIECTB C PA3TMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MaccoBOM J0Jiel pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBHE BOABI C MeTaljamMu (HaTpueM M KalbliueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB,
HaOIIO/IEHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpaxX KHCIOT M IIeNouYed, H3ydeHHe
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHNUE dKCTIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Baxxueunme
KJIACCHI HEOPTAaHUYECKUX COSTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanyeckass cucrema xumudeckux diementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEbHBIE METAJIbI, TaJOTeHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.
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[lepuonnueckuii 3akoH. llepmoamyeckas cucrtemMa xumuueckux isnemeHtoB . U.
MenneneeBa. Koporkomepuoanas W JymHHONEpuoaHas ¢opmbsl I[leproguueckoid cucTEMbl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuoast u rpymnmbl. DPU3HYECKH CMBICT
MOPSAKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3orombl. Onextponbl. CrpoeHue
AIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AieMeHTOB [lepronndeckoii cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuoguueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbl XUMUUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHS HAyKu U npakTuku. Jl. 1. MenaeneeB — yu€HbIil U TpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBs3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu. IIpouecchbl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE THUIPOKCHIA
[IMHKA C pacTBOpPaMH KUCIOT M IIEJIOYEH, MPOBEACHUE OIBITOB, HILTIOCTPUPYIOIMIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIMM (rOpeHre, PEaKluy Pa3ioKeHHs], COSTUHEHN).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSITHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUs, 3aKOH,
aHalM3,  CHUHTE3,  KIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DIKCIEPUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaIuoOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUU 3apsij, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHME BEIEeCTBa, ra3, (U3WYECKHE BEIUYHHBI, CAMHHUIIBI MU3MEPEHHS, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckass cucrema XuMH4Yeckux dieMeHTtoB /[[. .
MenneneeBa. CTpoeHHne aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs U UX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIeMEHTOB B [lepronyueckoit cucteMe u CTpOEHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKON CBsA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMUUYECKOU
CBSI3H.



Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHMH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX PeaKkUil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TeIIoBOMY 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYACTHIO KaTalu3aropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPAaBHEHUSI.

[TonsiTe o ckopocTH xuMudeckoil peakuuu. [loHarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [IoHATHE O TOMOTeHHBIX M TeTeporeHHbIX peakiusax. [loHsTue o
karanuze. lloHarne o XxumuueckoM paBHOBecUU. DPakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pPEaKIMU U TI0JI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJCKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaThoHBI,
AHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C pPa3IMYHBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenenp aucconuanuu. CUIbHBIC U ClIa0ble AIEKTPOIIUTHL.

Peakumu moHHOro oOMeHa. YCIIOBHS NMPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, TOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJIE B CBETE
IpEJCTaBICHUH 00 3JIEKTpONIUTHYECKOW aucconuanuu. KadecTBeHHblE peakuud Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOM pEaKUuu OT BO3JCHCTBUS pa3IMYHBIX
(bakTOpOB, HCCIEI0BaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpoOLEcca AUCCOLMALUN
KHUCJIOT, IIeNo4Yed U cojedl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTepUalioB), IPOBEJICHUE
OMBITOB, WIIIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKaHHs peakuui HOHHOro oOMmeHa (oOpa3oBaHue
OocaJKa, BblIelIeHWE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (TOpeHHe, peakluu pas3iokKeHMs, COCAUHEHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C IIOMOIIBIO KAauyeCTBEHHBIX DPEAKLUN Ha HOHBI,
pEIIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue U (U3MUECKHe CBOICTBa IMPOCTHIX BEIIECTB — TraJOr€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMeEpe XJjopa (B3aUMOJCICTBHE C MeTaUlaMM, HEMETaJUIaMH,
nienoyamu).  XuopoBoaopon. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHenue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaxkHelme Xi1opuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OObmas xapakrepuctuka 37aeMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHbBIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYEeCKHe M XUMHUYECKHue CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
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(oOmme Kak TpEICTaBUTENA Kiacca KHUCIOT W crnenududeckue). XUMHYECKHE PpeaKIlu,
JeXallde B OCHOBE MIPOMBIIIICHHOTO croco0a IMOJyuyeHHs] CepHOW KucIOThl. IlpuMeneHue
cepHOi KucIOThl. COJM CePHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynb¢aT-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAH, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALICHHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWE B HpUpoie, (U3UUecKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOICTBA,
npuMeHeHue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJCH aMMOHHS B KadyeCTBE MHUHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld Cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OO6mass xapakrepuctuka 3yeMeHTOB |V A-rpynnel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEpO/l, AJUIOTPOIIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yraepona, UX GpU3MYECKUe U XMMUYECKHE CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOTHYeCKHe NpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KiMMarta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-umoHbl. cmosnb3oBaHue  kapOOHaToB B OBITY, MEAMIUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIHMIEpPUH, YKCcycHas Kkuciorta). IlpuponHsie
UCTOYHUKU YIJIEBOJOPOAOB (Yroib, MPUPOIHBIA Tra3, HEPTb), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX pOJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEILIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJY4YEHUE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpoGremsr
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHAIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUaAOB), O3HAKOMJIEHHE C 0OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAaKOMJICHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
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BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMs — caxapa TMOJ  JCHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiMH Ha Cyiab(paT-uOH M HAOIIOJCHHWE NMpU3HaKa e&
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOWCTBAMM a30Ta, (pocdopa W uX coenuHEHHH
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
KAYeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U QocdarT-uOH U HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENIeld KpPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aacOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHHWE KAYEeCTBEHHBIX PEaKlUWii Ha KapOoHAT U
CHWJIMKaT-UOHbl W W3Y4YEHHME [PU3HAKOB MX IIPOTEKAHUs, O3HAKOMIIEHHE C MPOIyKIHUEH
CUJIMKATHOM IMPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/ad Mo Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/lIbl M MX COCIUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuyeckux anemeHToB . 1. MenaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalimueckas CBs3b M METAJNIMYECKas KpUCTaIndecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHu MeramioB. dusnueckue U XUMHUECKHE
cBoiicTBa MeTayuioB. OOmIMe crocoOs! MmoydyeHust MeTauioB. [loHsATHE 0 KOPPO3HH METAIJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YYT'yH, AIOpaTIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{eounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpO€HHE HUX aTOMOB, HaXOXAEHHE B Npupoje. Puznueckue U XMMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: moJokeHue B [lepuogmueckoit
cucreme xumMuueckux anemeHToB [[. M. MenneneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd W Kajbls. BaxkHeimme coennHeHus
KabIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme XuMuueckux snaemeHToB . U.
MenneneeBa, CTpOeHHE aToMa, HaxoXKAeHUe B npupoje. dusndeckne U XMMUYECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH/IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XuMUYeckux a3nemeHTtoB J[. H.
MemnzeneeBa, CTpoeHHE aToMa, HaXOXKJeHUEe B npupoje. Ou3ndeckre 1 XMUMHYECKHE CBOWCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpHAIIOB),
0Cc00EHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIUS U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs 3Kee3a B
KHUCIoposie  (BO3MOXKHO — HCIOJBb30BaHUE  BUJEOMATEpHUAJOB), IMPU3HAKOB  IPOTEKaHUs
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KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, aIOMHHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHHE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BaHUE BUICOMATEPHUATIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THJIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHEeWIe METaIJIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemiectBa 1 maTepuanbl B MOBCEJHEBHOM JKM3HM uUelOBeKa. be3onacHoe HCIonb30BaHKE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMast KOHIIEHTPaIUs
BemecTs, ganee — [1JIK). Poxb xumun B pemeHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii Ixcnepumenm:

U3ydeHrne o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPHUAIIBI).

Mesxicnpeomemmuuwle cea3u

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUHU B 9 Kilacce OCyIIeCTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK M MOHSITHIA,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTeCTBCHHO-HAYYHBIC IOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJCHHWE,  JIKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MATCPUAITHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOJIYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHoe COCTOSHHE BEIIeCcTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UUYECKUE BEIUYUHBL,
€IUHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE€3/1b1, COIHILE.

buonorust: doTtocunTes, apixaHue, O6uocdepa, dKocUCTEMa, MHUHEpalIbHbIE YAOOpEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yIbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 00IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHMsI XUMUHU B €IMHCTBE Y4eOHOM M BOCIIMTATEIbHON JIEATENHHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKHUMHM  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpOIIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3AIINN 00YJIarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAaXAOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPUEHTALMN W PAaCUIMPEHHUE OIbITA JESATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTUTAHUSI:
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[IECHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJCIUI0, TIOHMMAaHMs 3HA4YeHHs XMMHYECKOW HAayKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHON HH(OpMAIUei 0 MepeOBhIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IPE/ICTABICHNS O COLMAIBHBIX HOPMAax M MPaBUIAX MEKINYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, =~ KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIC3HOM,
y4eOHOMCCIIeIOBATENIbCKON, TBOPYECKOW M APYTMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOO0Opa3HO COBMECTHOM JI€ATEIILHOCTH TP BBINOJIHEHUH YU4EOHBIX, TO3HABATENLHBIX 33124,
BBIIIOJJTHCHUH XUMHYECKHX JKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TPOLIECCE TOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEICHHE M MOCTYIKH CBOMX TOBapuIled C IO3MIUH HPABCTBEHHBIX H
IPaBOBBIX HOPM C Y4ETOM OCO3HAHHS MOCJIEACTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHPOBO33DEHUYECKHE  MPEACTABICHHUS O  BEHIECTBE W XUMHYECKOM  PEaKIHH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKH M COCTABIISIOIINE OCHOBY JUIS
NOHUMAHHsI ~ CYINIHOCTM  HAy4YHOW KapTUHBI MHpa, NpPEACTaBlIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIBI, B3aUMOCBS3SIX YENIOBEKa C MPHUPOIHON CPEeIod, O posn
XMMHUH B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEIA;

[I03HABATEIbHbIC MOTHBBI, HAIIPABJICHHBIC HA IOJYYCHUE HOBBIX 3HAHUM MO XUMHH,
HEOOXOaMMBbIE ISl OOBSICHEHUsS HAONIOJaeMbIX NPOLECCOB M SBICHHUH, IT03HABATEIHHOM,
MH()OPMAIIMOHHON U YUTATENILCKOW KYJIBTYPBI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSTEIILHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPaBOYHOH JINTEpPaTypOH, MOCTYMHBIMH TEXHHYECKHMHU CPEACTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTH;

UHTEepec K OOYyYEHMIO M TO3HaHHIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAINpPaBJICHHOCTH U YPOBHS 00yYEHUs B JAajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBBI 00pa3 JKU3HH, OCO3HAHWE TIOCIEACTBHHA W HETPHATHE BPEIHBIX
OpUBbIUEK (YMOTpeOJeHUs] alKorojs, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAEHUS
npaBuJl 0E30MacCHOCTH MpPU OOpaIleHHH C XUMHYECKHMMH BEIIECTBAMH B OBITY M peajbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAaKTUIECKOMY M3YYEHUIO MPOdEeccHii M Tpyaa pa3IndHOro poja, YBaKEHUE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOW IEATENFHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUS
NpeJIMETHBIX 3HAHWUM 1O XHMHH, OCO3HAHHBIA BBHIOOP WHIUBHIYAIbHOW TPACKTOPUH
NPOJIOJDKEHHS O0pa30oBaHUSl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycrneumHoi npoecCuOHaIbHON AEATENIbHOCTH U
pa3BHUTHUS HEOOXOIMMBIX YMEHUI, TOTOBHOCTD aIallTUPOBATHCS B MPOPECCUOHABHOM Cperie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTUYECKH I[eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emure,
OCHOBE €€ CyIIeCTBOBAHWs, MOHUMaHHE [EHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KH3HH,
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OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHUE IIEHHOCTH COOJIOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIeCTBAMH,
a TaK)Ke B CUTYalHsX, YTPOKAOIIKX 3JI0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJy4YaeMble IMPU HU3YUYEHUU XUMHUH, JUISI PEIICHHS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPEOH, IS MIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJbTYPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIEM M MyTeH MX peIieHus
MOCPEACTBOM METOJOB XUMHH, IKOJIOTHUECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B
M03HABATEJIbHOW, KOMMYHHKATUBHOM U COLMAJIBHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3VJIBTATBI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC s (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOILIECC, IKCTIEPUMEHT U JIPYToe.), KOTOPBIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaMeTax U MO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4yHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKAaTHBHbIC, PETYJSTUBHBIE), KOTOpble oOecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBepCaIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornveckue aelcTBUSA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIIJICHUSI TPU OCBOCHHM 3HAHUIA:
pacKpbIBaTh CMBICII XMMHUYECKMX TOHSATHH  (BBIACIATH MX XapaKTepHbIE TMPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSMH), UCIIOIB30BATh MOHATUS JJIsi OOBSICHEHUS
OTJEIbHBIX (AKTOB W SBJICHUMN, BHIOMpATh OCHOBAaHUS W KPUTEPHH IS KiacCU(UKAIIUU
XMMUYECKUX BEUIECTB U XUMUYECKHX PEAKUUMN, YCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MEXy O0BEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE PACCYKIeHUs (MHAYKTUBHEIC, IEAYKTUBHbIE,
110 aHAJIOTHMH), IeJIaTh BBIBOABI U 3aKJIFOUYEHUS;

YMEHHE MPUMEHSTHh B Mpoliecce MO3HAHHS MOHATHUS (MPEAMETHbIE U METamnpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOJIb3yeMble B XUMHUHU, MPe0oOpPa3OBBHIBATH IIHPOKO
MpUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPEJCTABICHNUS — XUMHUUYECKHIN 3HAK (CHMBOJI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3aJlad, C Y4YETOM OTUX MOJEIBHBIX TMPEJICTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaEeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHbBIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABICHUSIX.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS.

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAaYECTBE MHCTPYMEHTA MO3HAHMSA, a
Tak)k€ B KayeCTBE OCHOBBI i1 (OPMHUPOBAHMUSI THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

npuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AMH W TPOBEACHUIO YUCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOEIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 (OopM TpeICTaBICHNUS, TTOTYy4aeMYIO U3 PAa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEpaTypa
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XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3IMYHbIC METOJIbI M 3aIIPOCHI TIPU MMOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBITOJIHCHUS YUCOHBIX M MO3HABATEIHHBIX 33124
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BAHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCMOIb30BaTh M AHATU3UPOBATh B Mpolecce y4yeOHOM M HCCIIeN0BaTeNbCKON
JESTEIIbHOCTH HH(POPMAIINIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ TeHCTBHUS:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auaynora ©u (Wiu) OUCKYCCHU) MO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOIHEHUS
peJIOKEHHON 3a1a4H;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIHHON JESATEILHOCTH B YCTHBIX
W THMCbMEHHBIX TEKCTax; JeiaTh MPE3CHTAlUI0 PEe3yJbTaTOB BBIMIOJIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOI I03HABaTEIbHOU U
HCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
o0LIMX MHTEPECOB U COTNIaCOBaHMS MO3UIMI (0OCYyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JCUCTBUMA, OMpe/ie]IeHe KPUTEPHUEB MO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHME CaMOCTOATEIbHO ONPENENTh LIeU AESITeNbHOCTH, MJIaHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO JIEATEIBHOCTh, BHIOUPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOObI pemleHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JEWCTBUM INpU
BBITIOJTHEHUH 3aJaHUl ¢ Y4E€TOM TMOJIYy4eHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAaX W PEAKIIMIX, OLIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTaTa 3asiBICHHOM I1eNu,
YMEHHE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEIAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOCHHIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOM paboyelt MmporpaMMmoid, BBIJCISIIOT: OCBOCHHBIC
0o0ydJaronMucs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaMeTHOW o0nacTu «XUMHS», BUIBl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
HUHTEPIIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIYCOHBIX U HOBBIX CUTYAIIHIX.

K konmy oOydeHus B 8 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

o pPacKphIBaTh CMBIC OCHOBHBIX XHUMHYECKHX TOHSATHH: aTOM, MOJIEKYJIa, XUMHUYCCKHMA

AJIEMEHT, MPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOJHAS),

BaJICHTHOCTh, OTHOCUTENIbHAs aTOMHAas U MOJEKYJspHas Macca, KOJUYECTBO BEIIECTBA, MOJb,
13



MOJIIpHasi Macca, MaccoBas JI0JII XMMHUYECKOTo 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJ, KACJI0Ta, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIEHMSI, XMMUYECKas
peakius, KIacCU(pHUKAIMA PEaKLUUH: peaku COSAMHEHUS, PEaKLUUU pa3IoKEHUs, pPeaKinu
3aMeIIeHus], peakui 0OMeHa, 3K30- M SHI0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3P QeKT peakuuu,
PO aToMa, 3JEKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, paJAnyC aTOMa, XUMHYECKas CBA3b,
NoJIIpHAasi U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLeHTHAs! KOHIICHTpAIlKs) B paCTBOPE;

. WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYECKUX IOHATUM M HPUMEHATH 3TU
MOHSTHS IIPH OMTUCAHUH BEILECTB U UX MPEBPAIICHUI;

o UCIOJb30BAaTh XMMUYECKYI0 CHMBOJHKY JUIi COCTaBJCHHs (OpMyN BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUM;

o OINpEAENATh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAJICHKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeAuHEHUW 1o ¢opMmysiaMm, BHA XUMHUYECKON CBs3M (KOBaJEHTHAs M HOHHAasA) B
HEOPraHUYECKUX COEANHEHUSX;

. packpsiBaTh cMbica [lepuoanueckoro 3akona [I. M. MenaeneeBa: JEMOHCTPUPOBATH
NOHMMAaHHE NEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJICKYJISIPHOTO YYCHHsI, 3aKOHAa ABOTaJipo;

o ONMCBHIBATh W XapakTepu3oBaTh TabmmuHyto Qopmy [lepuonnyeckoit cuUCTEMBI
XUMHUYECKHMX 3JIEMEHTOB: pa3jinyaTh MOHATUSA «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-rpynmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
umerorcs B Tabnuie «llepuonuyeckas cucreMa xumuueckux snemeHnToB J[. 1. MenneneeBay c
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKUX DSJIEMEHTOB (COCTaB M 3apsj
A1pa, 001ee YUCIIO JIEKTPOHOB U PacHpeieNieHHe UX MO JIEKTPOHHBIM CIIOAM);

o KJIaCCU(UIUPOBATh XMUMHUYECKHUE 3JIEMEHTbhI, HEOPraHUYECKHE BEIEeCTBA, XMMHUYECKHE
peakuuu (1o YUCIly U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TeII0BOMY 3 dekry);

. XapakTepu30BaTh (OMUCHIBATH) OOIIHE XHUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TNMOATBEPXkAasl ONMHMCAHWE MPUMEPAMU MOJIEKYJSPHBIX YpaBHEHUN COOTBETCTBYIOIIHX
XUMHUYECKHX PeaKIuii;

o MIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBHUCHUMOCTH OT WX KaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBHSIX;

o BBIUHCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 10 (popMyIie COeIMHEHNS, MAaCCOBYIO JIOJIO BEILIECTBA B PacTBOPE,
IIPOBOAMTH PAcU€Thl 0 YPABHEHUIO XUMUYECKOM peaKkIuy;

o IIPUMEHSTh OCHOBHBIE OIEPALIMM MBICIUTEIBHOW NEATEIBHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, OO0O0OIIEeHHe, CHUCTEMAaTU3aINI0, KIACCU(UKAIMIO, BBIIBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JIJIsl U3yUEHUsl CBOMCTB BEUIECTB M XMMHUECKUX PEaKIIHii, €CTeCTBEHHO-
HayyHble METOJbl IO3HAHMUS — HaAONIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peasbHBIN M MBICIIEHHBIH );

o clieoBaTh MpaBUjaM  ITOJB30BAaHUS XUMHUYECKOW TMOCYAOH U JabOpaTopHBIM
o0opy/soBaHuEM, a Takke IMpaBuiIaM oOOpallleHusi C BelIeCTBAaMH B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIMOJIHEHUIO JJTAOOPATOPHBIX XUMHUYECKHX OIBITOB 10 IOJYyYEHHUIO U
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coOupaHnio Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), TPUTOTOBJICHHUIO PACTBOPOB C
OIpPENENEHHOM MacCOBOM JI0JIEM PacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTbH M IIPOBOJIUTH
XUMHUYECKHE SKCIEPHUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO
UH/INKATOPOB (JIaKMYC, (PeHOI(PTATICHH, METUIOPAHK U APYTHE).

K xonmy oOyueHust B 9 kJjiacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHHUI:
o pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATHUN: XMUMMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, HMOH, KaTHOH, AHUOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJEHTHOCTD,
JNEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCICHMS, XMUMMYECKas pPEaKUus, XUMHUYECKass CBS3b,
TEIUIOBON PPEKT peakiyu, MOJb, MOJISIPHBII 00BEM, pacTBOpP, 3IEKTPOJIUTHI, HEAICKTPOJIUTHI,
JIEKTPOJIUTHYECKAs JTUCCOLMALMSA, PEAaKLUUHW HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTUMble U HEOOpaTHUMbIE pPEAKLMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peaKuuy, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHME, aJJIOTPOIIHUS,
aM(OTEpHOCTh, XUMHUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAs, METAUTNYECKas), KPUCTALTHUECKAs
pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, IMpeneabHO
nonycrumas koHuentpanus 111K Bemecrsa;
o WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKHX IIOHATHM M IPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN;
o UCIOJb30BAaTh XMMUYECKYH0 CHMBOJMKY JUIi COCTaBjieHUs (OpMyN BEIIECTB U
YPAaBHEHUI XMMUYECKUX PEAKLUH;
o OIIPEAEIATh BAJIEHTHOCTD U CTENIEHb OKUCICHUSI XMMUUYECKUX DJIEMEHTOB B COCIMHEHUSAX
pPa3IMYHOTO COCTaBa, NPUHAUIEKHOCTb BEIIECTB K ONPEACIEHHOMY KJIAcCy COECIMHEHUH IO
dopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAs!, HOHHAsI, METAININUYECKasi) B HEOPIraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA 10 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTANIMYECKON PEeIIETKY KOHKPETHOI'O BELIECTBA,
o packpsiBatTh cMbIc [leproanueckoro 3akona [I. 1. Menaeneesa u JeMOHCTPUPOBATh €T0
NOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucreMsl
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHUS «TJIaBHAs moArpynna (A-rpymnma)» U «1modouHas
noarpynna (b-rpymnmna)», Manbsle U OosibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPBIE
UMEIOTCS B TMEPUOJMYECKON Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij spa, oOliee YnuciIo JIEKTPOHOB U pacHpesiesieHue ux
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATBH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCOUHEHMH B IPEJENax MalblX IEPUOJOB U INIABHBIX MOATIPYMII C YYETOM CTPOEHUS UX
aTOMOB;
o KJ1accu(UIUpPOBaTh XMMHMUYECKHE 3JIEMEHTHl, HEOpPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (1Mo YKCIy M COCTaBy y4acTBYIOIIMX B PEAKLIMU BEILIECTB, 110 TEIUIOBOMY 3 (eKTy, 1Mo
WU3MEHEHUIO CTENEHEN OKNCIEHHSI XUMUYECKHUX DJIEMEHTOB);
. XapaKkTepu3oBaTh (OMHUCHIBATH) o0OImKME U crnenuduueckne XHUMHUYECKHE CBOWCTBA
IIPOCTBIX M CJIOYKHBIX BEIIECTB, MOATBEPKAAsl ONMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
. COCTaBJIATh YPABHEHUS SJIEKTPOJUTHYECKOM IHUCCOLMAIMA KHUCIIOT, MIEJIOYEe U COJIEH,
NOJHBIE M COKpalI€HHblE YpaBHEHHUS peakuuil HOHHOrO OOMeHa, ypaBHEHMs peaKIHid,
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MOJATBEPXKJIAIOIIUX CYIIECTBOBAHWE T'E€HETHMYECKON CBS3M MEXKAY BEIIECTBAMH DPa3IMYHBIX
KJIACCOB;

o pacKpblBaTh CYIIHOCTb OKHCIIHUTEIbHO-BOCCTAHOBUTENIBHBIX PpPEAKIMNA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

o MIPOTHO3HPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHMS, BO3MOXKHOCTHU
MPOTEKAaHUs XMMHUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUSX;

o BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTa 0 (popMyIie COeIMHEHUS, MACCOBYIO JIOJIO BELIECTBA B PacTBOPE,
MPOBOAUTDH PACUEThI [0 YPABHEHUIO XUMUYECKOM peaKkinu;

. coOmogaTh TpaBWiIa  TOJB30BAaHUS XMMHUYECKOH TMocynoil U j1abopaTOpHBIM
o0opy/oBaHuEM, a TaKXKe IpaBuiia 0OpallleHus C BEIIeCTBaAMU B COOTBETCTBUH C MHCTPYKIUSIMU
[0 BBIMOJHEHUIO J1a0OPAaTOPHBIX XHMMHYECKHUX OINBITOB IO TMOJYYEHHUIO U COOHMpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKHCIIOTO ra3a);

. MPOBOJIUTH PEAKIIMH, TMOATBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiamkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHUOHBl aMMOHHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHUUYECKUX BEIIECTB;

o MPUMEHATh OCHOBHBIC OIEPAIMA MBICIUTEIBLHON MEATEIbHOCTH — aHaJu3 U CHHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIICICTBEHHBIX CBSA3CH — s
W3YYEHHUS CBOICTB BEIIECTB M XUMUYECKUX PEAKIIMI, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— HaOI0IcHNE, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII 1 MBICIICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K
Ne HaumeHoBaHue pa3aeioB U TeM OﬂnquTI]zo 1acop n DJieKTpoHHbIE (HU(POBHIE)
n/n  mporpamMmbl Bcero p;gloTpr(:ﬂL HpIC p;’ﬁi’;i?qem"e oOpa3oBaTe/ibHbIE pecypchl
Pasznea 1. [lepBoHayaibHbIe XUMUYECKHE TOHATHUSA
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS 5 5 bu6nmoreka [IOK
' Y NIPAKTUYECKOM JICTEIBHOCTH YeJIOBEKa https://m.edso0.ru/7f41837c
bubnnoreka IIOK
1.2  BemecTBa n XUMHYECKHE PEAKITUN 15 1 https://m.eds00.ru/7f41837¢
Hroro mo pazmeny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bubnnoreka IIOK
2.1 | Bosayx. Kucnopoa. [Tonsitre 06 okcrgax 6 https://m.eds00.ru/7f41837¢
bubmuorexa [JOK
2.2 | Bomopon. [ToHsTHE O KUCIOTaX U COJISAX 8 1 https://m.eds00.ru/7f41837¢
bubmmoteka [IOK
2.3 | Bopa. PactBopsl. [TonsiTe 06 ocHOBaHUSAX 5 1 1 https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnmnoreka [JOK
' COCIMHCHU I https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Iepnoanueckuii 3axoH u [lepnoandeckas
3.1 cucrema XuMHuuecKux snemeHToB /. U. 7
MengeneeBa. CTpoeHue aTroma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

32 Xumudeckas cBa3b. OKUCIUTEIBHO- 8 5 but6mmoreka [IOK
' BOCCTaHOBUTENBHBIE PEAKIIUU https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 15 bubmuoreka [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK

Peseprioe Bpens 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOPAMME
9 KJIACC
K
Ne HaumeHoBaHue pa3/iesioB U TeM onuqechlzo 1atoe n dyeKkTpoHHbIe (LM pPOBbLIE)
n/m  mporpamMmsl Bcero p;);:pr(:ﬂbHHe p;’g::;?:qeame o0pa3oBaTe/bHbIE Pecypchl
Pa3znea 1. BemecTBO M XUMH4YeCKHEe peaKkun
11 [ToBTOpeHwue u yriydieHne 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuorexa [HOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DNIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnuorexa [HOK
' XUMHYECKHE PEaKInu B PACTBOPax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [JOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
2o | e e | Bunorss LOK
' PYIIBL. 2-€p https://m.eds00.ru/7f412636
COEIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
bu6nuoreka [IOK
2.3 | anementoB VA-rpymmsl. A3ot, pochop u ux 7 1 hitps://m.eds00.ru/7f41a636
COEJIMHEHUS
OO011ast XapaKTepUCTHKA XUMHYECKHX
2.4 | osnementoB IVA-rpynmsl. Yriepoa u 8 1 2 bubmorexa LOK

I(peMHI/Iﬁ 1 UX COCOUHCHU A
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Uroro no pazgeny

25

Pazgen 3. MeTaJIbI M BX COeIUHEHUS

. bu6nmoreka [IOK

3.1 | Obmme croticTsa meTanon 4 https://m.edscIJlo.ru/7f41a636

3.2  Baxueiinne Metayuibl 1 UX COSIUHEHUSI 16 Eggg%ﬁ?;iiﬂljﬂ 413636

Hroro no pazueny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 | BemecTBa U MaTepHaIbl B )KU3HH YEJIOBEKA 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny 3

PeszepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 68

[NTPOI'PAMME

19



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoJsnyecTBo 4acos Jara DJIeKTPOHHbIE U (POBLIE
/' Tema ypoka Beero Konrpouabubie Ilpakruyeckue A— o0pa3oBaTe/IbHbIC
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Pons xumuu B 1 bu6nmoreka [IOK
JKU3HU YeloBeKka. Tesa v BemecTra https://m.edsoo.ru/ff0d210c
2 IlonsiTHe 0 MeTOaX IO3HAHUS B 1 bubnnoreka IIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBL 1 bubnuorexa [HOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrtele BemecTsa u cMecu. CriocoObl 1 bubnnoreka IIOK
pasjeeHus cMeceit https://m.edsoo.ru/ff0d26ca
S cbasmencrmne coecel (na npwnepe ) Bubamorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUMCTKHU TTOBAPEHHOU COJIN)»
bubmmoteka [IOK
6 ATOMBI H MOTIEKYJIEL . https://m.edsc]i).ru/ff0d2a6c
7 XuMHYeCcKre dJIEMEHTHI. 3HAKU 1 bubnuoreka [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U clIOXKHBIC BEMIECTBA 1 bubmaorexa LJOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
o | amrocmens ooy | B LOK
ATOMOB XUMITICCKIX SHCMEHTOR https://m.edsoo.ru/ff0d2eae
11 OTHOCHTENbHAS aTOMHAs Macca. 1 but6mmoreka [IOK
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OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 107 XUMHYECKOT0 bu6nmoreka [IOK
SJIEMEHTA B COCAUHCHHH https://m.edsoo.ru/ff0d350c
13 KonnuecrBo BemecTBa. Modb. bu6nuoreka [IOK
MossipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKUe U XUMUYECKHUE SIBICHUS. bu6nmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBUs IPOTEKaHUS bubmmoreka [IOK
XUMHYECKMX PeaKIuii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuotexa [HOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
| P o, s B LOK
N https://m.edso0.ru/ff0d5708
XUMUYECKHUX PEaKInid
o | o e pe B LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHMs, OOMEeHa)
19 mmcronenier. O6odueme Bumaoress LIOK
) . https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIs 3HAaHUI
20 Konrtponsnas padora Nel o teme bubmuoreka [JOK
«BerecTBa 1 XUMHYECKUE PEAKIIUU https://m.edso0.ru/ff0d4290
2 sy Kntropon - ssewen u Bumorexa LIOK
: https://m.edsoo.ru/ff0d448e
npoctoe BeuectBo. O30H
| S e ook B 10K
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MOTy4eHUs KHCIOPO/ia B Bubsmorexa [IOK
23 1a00paTOPHUX U TIPOMBITUICHHOCTH.

HpI/IMeHeHI/IC Kucjaopoaa
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TennoBoii 3 PeKT XMMUIECKOI
peaKuu, MOHSATUE O

Bbu6nuoreka [IOK

24 TEPMOXHUMHUYECKOM YPAaBHCHHH, 3K30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYCCKUX PEAKITUIX
TomnmuBo (HedTH b 1 METaH).
25 3§FpJ;[3H(;I§I/IZq];O3jH}}/7FX(;H cnoc§6?,1 z:ro bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALCHUS
26 dlonyeemien cotmpanme mcropots Bumnoreks LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
M3YyYEHUE €r0 CBONCTBY»
27 Boxopon — aneMeHT u mpocToe bubnmnorexka HOK
BellecTBo. HaxokaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 ®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KUCIIOTaX U COJISIX bubmorexa LIOK
https://m.edso0.ru/ff0d50d2
30 Crioco0BbI MoTy4eHHs BOAOPOIa B bubnuotexa [HOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 lonysenme n codmpannc sonopona BuGatorexa LIOK
N ’ https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €r0 CBOMCTB»
32 MonsipHblii 00BEM ra30B. 3aKOH bubmuoreka [JOK
ABorapo https://m.edsoo.ru/ff0d542e
o | Do ol e Bunorsa LOK
< https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WJIK 00BEMY
o | B oo 1 B LOK
. . https://m.edso0.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nuoreka [IOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 | CocraB ocHoBanwuii. [TonsTHE 00 bu6mmoreka [JOK
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HHAWKaTOopax

https://m.edsoo.ru/ff0d59e2

Bopa kak pactBopuTenb.
Haceplmennbie 1 HEHACHIIIICHHBIE

bu6nuoreka [IOK

37 pacTBOpbL. MaccoBast OIS BELIECTBA B https://m.edsoo.ru/ff0d5b40
pacTtBope
[IpakTuueckas padora Ne 5 o reme
38 «ITpuroroByiieHuE pacCTBOPOB C bubmuorexa [JOK
orpeIeIEHHON MacCOBOM JI0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA»
39 Kontponbnas pabota Ne2 o teme bubnmnoreka [HOK
«Kwucnopona. Bomopoa. Bona» https://m.edso0.ru/ff0d6342
40 Oxkcupl: coCcTaB, KiIacCU(UKAIINS, bubnnoreka IIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
1T HHUE U XMMHUYECKHE CBOWCTB
41 Klfgﬂy(;i{bl)f OCHOBHLT)((: u Zl\f[:(b(())TngiIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(PUKALIHS, bubnnoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubmuoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarus, bubnmnorexka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITony4yeHnue 1 XMUMUYECKUE CBOICTBA bubmuoreka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee?
o | oG e BuGmorera 10K
N ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIAaCChl HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 ['eHeTrdeckas CBA3b MEXKIY KJIaCCaMH bubnuoteka [JOK
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

HEOPTaHNYCCKUX COG,Z[I/IHCHI/Iﬁ

https://m.edsoo.ru/00ad9a50

49 O0001eHre U cUCTEMATU3ALIIS bu6nmoreka [IOK
3HaHHUU https://m.edso00.ru/00ad9cb?2
o | Moo o e Buorea 10K
- p https://m.edsoo.ru/00ad9ela
COCIMHEHU N
g1 | Metoue momes o Bugonea 10K
' https://m.edsoo.ru/00ad9ffa
IPYIIIaX CXOJHBIX AJIEMEHTOB
[Iepnoanueckuii 3aK0H U Bu6morexa LIOK
52 [lepuoauueckasi cucreMa XuMUYECKUX .
https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
53 [Teproabl, rpynIibl, HOATPYIIILI bubmmorexa LIOK
PHO/IbL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CoCTaB aTOMHBIX bubnnorexka HOK
saep. M3oTorsr https://m.edsoo.ru/00ada342
CrpoeHnue 3J1eKTPOHHBIX o6onoquv Bubnmorexa LJOK
55 | artomoB 3neMeHToB [lepuonnyeckoit .
https://m.edsoo.ru/00adaébc
cuctemsl J[. 1. Menaeneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bu6mmoreka [IOK
[Mepuomuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuoreka [JOK
. MenneneeB — y4€HbIH, NeIaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
o | PPk ypox. ot Bumores 110K
pal https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas padboTa
59 Kontponbnas pabota Ne4 o reme bu6muoreka [IOK

((CTpOCHI/Ie atoma. XyUMHYECKas
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https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

cBs13bY» / Beepoccwuiickast mpoBepodHas
paborta

60 DIIEKTPOOTPULIATETLHOCTH aTOMOB 1 bubnmoreka [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 | Mommas xemraccxas cBash . https://m.edscIJ-EJ.ru/OOadac34
62 KoBanenTHast nonsipHas XuMuuecKas 1 bu6mmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTtHast HenossipHas 1 bubnmnoreka [HOK
XHUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 | Crenems oxucnemms 1 https://m.edscL>10.ru/00adae28
65 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/00adb076
66 OKHUCIUTENU U BOCCTAHOBUTEIU 1 bubmmorexa LIOK
https://m.edso00.ru/00adb076
PesepBHeIit ypok. O600IICHHE 1
67 CHCTEMATU3alNS 3HAHUH T10 TEME 1 bubmmorexa [JOK
«Ctpoenue aroma. XuMu4ecKas https://m.edsoo.ru/00ad9cb?2
CBSI3b)»
68 PesepBHblit ypok. O0001IeHNE U 1 bubmuoreka [JOK
CHUCTEMATH3AIMS 3HAHMIMA https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka K I Aara oOpa3oBaTe/IbHbIE
n/n Yp Beero OHTPOJbHbIE PaKTHYECKHE u3yuenus |y
padoThbI padoThbI pecypcbl
Ilepnoamueckuii 3aK0H.
PHOZ bu6mmoreka [JOK
1 [Tepuoanueckast cucteMa XUMHUYECKUX 1 )
https://m.edsoo.ru/00adb59e
snemenToB JI. Y. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOICTB XEMI/I‘ICCKI/IX 3JIEMEHTOB 1 Enbmorexa OK
) https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u HOMeHKIaTypa bu6mmoreka [JOK

3 1 ]

HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buner XxuMu4yeckoil CBSI3U U THIIBI 1 bubmuoreka [JOK
KPUCTAJLIHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel mo teme

5 «[ToBTOpeHue u yrnyOaeHue 3HaHUH 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca
Knaccudukanms XumMruaeckux peakiuii bubnuotexa [JOK

6 1 }

10 pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsTHE O CKOPOCTH XUMHYECKOM

7 CaKINN HOH?II?FI/IG 0 TOMOT'€HHEIX U 1 Eubmaorexa [JOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @®akTOophbl, BIUSIOLUINE HA CKOPOCTh 1 bubnuorexa [JOK
XUMHYECKON PEaKIuK U TIOJ0KCHUE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK

9 1 )
peakuuu https://m.edsoo.ru/00adcade
Teopns 3neKTPOTATHIECKOM

p p bu6mmoreka [JOK

10 nuccoruani. CUIBHBIE U ClIa0bIe 1

3JIEKTPOIIUTHI

https://m.edsoo.ru/00adcd68
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bu6mmoreka [JOK

11 HorHsie YPaBHCHIUA pCaKIH https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaIi;ﬁ ; (fB;)TCC npaez[CTC;IB(jIeHI/Iﬁ 00 Eubmiorexa OK
. https://m.edso0.ru/00add5d8
ANEKTPOJIUTUYECKON AUCCOLIMALIIHI
15 | marirets ks s e B LOK
. https://m.edso0.ru/00add8b?2
ANEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 [TonsiTHe O TUIPOIU3E CONCH Eubmaorexa OK
https://m.edso00.ru/00add9d4
15 O00011IeHNE U CUCTEMATH3AIUS bu6mmoreka [JOK
SHAHHH https://m.edsoo.ru/00addd12
16 [TpakTuueckas padota Ne 1. «Pemenue bubnnoreka [JOK
IKCIIEPUMEHTAIIbHBIX 33134 https://m.edsoo.ru/00addbfa
Konrpoabnas Ta Ne2 1o Tem
17 <<§H€I€$[J)IOH§TP?Hae6(:(I)<aE:IJZI/ICC(())H:aHEI:/I}I. bubmmorexa LIOK
https://m.edsoo.ru/00addecQ
XVWMUYECKUE PEAKIIUU B PACTBOPAX)»
s XapaKTEPHUCTHKA TAJIOTEHOB.
18 ?(flf/{lliqecelgi cigﬁzTBa?{aaESH;e%e bubnmorexa LOK
https://m.edsoo.ru/00addfe2
xJjopa
1o | Zorosnomsn Coman e B LOK
’ ’ https://m.edso0.ru/00ade104
MIPUMCHCHUE
o
20 | omyaenme sommmof Ko, Buoterca LIOK
. ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTBY»
| B v BiGaonsa LOK
’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO01mas XxapakTepuCTHKA SJIEMEHTOB bubnmoreka [JOK
VIA-rpymmsn https://m.edsoo.ru/00ade64a
23 AJI0TpOTTHBIE MOJU(DUKAITUN CEPBHI. bu6mmorexa [{OK
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Haxoxnenue cepbl U €€ COCTMHEHUH B
npupoje. XMuMHUYECKHUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a

24 CepoBoaopoi, cTpoeHHE, (U3HUECKUE bubnmoreka [JOK
U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KucaoTa

25 qmswi[ecxng u xmfnqecxne CBOIz/'ICTBa bubmmorexa [IOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKINH, JICKAIUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a

2% MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPYKAaroIIel Cpeibl COeAMHEHUSIMHU
cepbl

27 Brruucienue MaccoBOi 101U BhIXOJ1a bubmuoreka [JOK
IPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepucTHUKa JIEMEHTOB

28 VA-rpynmsbl. A30T, paclipocTpaHeHHE bubnuoreka [JOK
B IIpUpOJE, HU3NUESCKHE U https://m.edsoo.ru/00adeea6
XHMHYECKUE CBOMCTBA
AmMmuak, ero puzndeckue u

29 XHMquc’Kileo C(EOECTEZ nfmyquHe u Enbmiorexa IOK

’ https://m.edsoo.ru/00adf004
MIPUMEHEHUE
ITpakTuueckas padora Ne 3 1o Teme
30 «HponyquMe alxleHaKa M3Y4YCHHE €T0 bubmmorexa [TOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB)»

31 A3oTHas KucioTa, e€ Ghusndeckue u bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB M COJICH
AMMOHHUSL B KA4eCTBE MUHEPAITLHBIX Bubmiorexa [IOK

32 ynoOpeHuii. XuMHU4YeCKOe 3arpsi3HEHHE

OKpY’KaloIllel cpebl COeAMHEHUSIMU
azoTa

https://m.edsoo0.ru/00adf518
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®docdop. Oxcua pochopa (V) u

33 docdopnas kucnora, pusndeckue u bubmorexa [IOK
. https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MMOJIyYeHHE
Hcnonb3oBanue pocharoB B kauecTBe
34 | MMHEPIBbHBIX yI00peHui. bubmuoreka [IOK
3arpsi3HEHHE PUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
DI g A — ubmotera LIOK
NN https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuipl yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuoreka [JOK
DKOJIOTHYECKHE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKCcH0M yriepoaa (1V)
37 VYronbHast KUCI0Ta U €€ CoNu bubmorexa HOK
https://m.edso0.ru/00ae006¢
[TpakTiueckas paborta Ne 4 o reme
38 "TTosrydyeHune yrieKucioro rasa. bubnuorexa [JOK
KauectBenHas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBOHAYAIEHBIC IOHATHUS
39 Of)elPaHOH‘jeCaIiIHX BeiueOCTBax K(;I6( 0 bubmaorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoaa
40 KpemHuii u ero coequHeHus bubmaorexa [JOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue
a1 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [JOK
«Baxnelme HeMeTalIbl U UX https://m.edso00.ru/00ae0bf2
COCTUHEHUS
KOHTpOJELHas[ pabota Ne3 o Teme Bubnmorexa [IOK
42 «Baxueimme HeMeTaubl U UX

COEIIMHEHMS

https://m.edso0.ru/00ae0e18

29


https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Mertannuueckas cBA3b U

bu6mmoreka [JOK

43 METaITMYECKasl KPUCTAIITNICCKAsT https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckre CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOMCTBA MET. B.
44 :‘)JIGKTpf)():(HI\fI/IC‘IG(ZJK(I:/IfI ;ﬂ; e bubmorexa [IOK
N https://m.edso00.ru/00ae1156
HaIpsKEHUN METaJIOB
O06mrme crnocoObl MOTyYeHHS
o | . Cosems reeneu Buniorsa LOK
’ https://m.edso0o.ru/00ael1156
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
IPUMECH
46 [ToHsiTHE O KOPPO3UU METALIOB bubimorexa LIOK
https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47 Ilenounpie meranet https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnunoreka [JOK
Kaus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeNbHBIC METAJIIBI — bu6mmorekxa [IOK
KaJIbIIUi U MarHUi https://m.edsoo.ru/00ael15e8
50 Bakueiinme coeqMHEHNS KaJILIUS Eubmaorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHT
50 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
YCTpaHCHUS https://m.edso00.ru/00ae1886
53 "eernoom somtmweromGE Bumoraxa LIOK
; https://m.edsoo.ru/00aelae8
yCTpaHEHHs
54 AmomMuHui bu6nmoreka [JOK
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https://m.edso0.ru/00aelc64

55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuoreka [JOK
THJPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
o6 | Heneso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [JOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUU
[IpakTuyeckas pabora Ne 7. Pemenue
59 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubnnoreka [JOK
«Baxkueiinme MeTauIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
g0 | DearcHTOB 1aH B M30BITKE WIIN bubnnoreka [JOK
COZCPKUT NpuMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOM 101U BbIXOJa MPOAYKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3 AL
3HAHUU
Konrtponsnas padora Ne4 o teme
62 «BakHeWIe MeTalTbl U UX
COETMHEHUS»
63 BemecrBa u maTepuansl B bu6mmoreka [JOK
MIOBCEIHEBHOM JKU3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsi3HEHUE bubmuorexa [IOK
OKPYXKAaIOIIeH CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnnoreka [JOK
HKOJIOTHUECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O0o01IeHNE U bubnuorexa [IOK

cUCTeMaTHu3anus 3HaHUHU

https://m.edso0.ru/00ae0d0a
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67 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [JOK
cUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHNE U 1 bubmumoreka [IOK
CHCTEeMaTH3alKs 3HAHHUIHA https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME
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YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O

MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
- Xumus: 8-i kimacc: 0a30BbIl YPOBEHb: YUCOHUK; 5-¢ U3/1aHue, nepepadoTaHHoe, 8
kiacce/ ['abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A. AKioHepHOE OOIIECTBO
«M3narenscTBO «IIpocBenienue.
- Xumus: 9-if kinacc: 0a30BBIN YPOBEHb: YUEOHUK; S-€ U3ianue, nepepadoraHHoe, 9
kiacce/ ['abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A. AKIOHEpHOE OOIIECTBO
«M3natenscTBO «IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus. 8-9 kiaccel. ba3oBblil ypoBenb. MeToauueckoe nocodue k yueonukam O. C.
I'abpuensna, U. I'. Octpoymosa, C. A. Cnankosa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK
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