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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUsl COCTaBlIEHA Ha
OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTEIbHON IMPOTPaMMBbI
OCHOBHOTO 001iero odpasoBanusi, npeacraBieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoaBaHUs
yueOHOTOo npeaMeTa « XuMus» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Na€T MpEJCTaBICHUE O LEsAX, 00IIel cTpaTeruu oOydeHus,
BOCIUTAHUA U PA3BUTHUA OOYYAIOUIMXCS CPEICTBAMU Y4eOHOTO MpEAMETa, YCTaHABIMBAET
00s3aTeNbHOE IPEIMETHOE COAEPIKAHNE, IPEyCMAaTPUBAET PacCIpeieSIEHUE €ro Mo Kiaccam
U CTPYKTYpUpPOBaHHE IO pazfenaM M TeMaM MporpaMMbl 1O XHMHH, OINPEIEISIeT
KOJIMYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTHKU COJEPKaHUS, PEKOMEHIYyEeMYIO
MOCJIETIOBATEILHOCTh M3YyUYCHUS XUMUU C YU4ETOM MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, TOTUKK y4eOHOTro mpoliiecca, BO3PACTHBIX OCOOCHHOCTENW 00yUYarouXCsl, ONPeaeIsieT
BO3MOXXHOCTH TIpeaMETa JJIsl peann3anuu TpeOOBaHUN K pe3ylnbTaTaM OCBOCHHSI OCHOBHOMU
oOpa3oBaTeNpHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs, a TaKxKe
TpebOBaHMI K pe3ynbTaraM OOyYeHMs] XMMHUM HAa YPOBHE II€JIed M3ydeHUs MpeaMeTra u
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATENbHOW JEATENBHOCTH OOYYaroOIIerocs MO OCBOEHHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWEe XUMUU CIIYKUT OCHOBOH 1Jisi (hOPMHUPOBAHUS MUPOBO33PEHUS 00yUaromerocs,
€ro MpejCTaBICHU 0 MaTEPUAIIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMBIE
XUMHUEH TPEeJCTaBICHUS O B3aMMOIIPEBPAIICHUSAX HSHEPTUU M 00 HBOJIOIHUU BEIIECTB B
MPHUPOJIE, O MyTSIX PElIeHUs TI00aTbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHSI YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, MHILNEBOM M HKOJIOTMYECKOM 0e30macHOCTH, MpodseM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CIOCOOCTBYET pealn3allii BO3MOXKHOCTEH I CaMOpa3BUTUS U (OPMUPOBAHUS
KYJIbTYPhI TIMYHOCTH, €€ 001Iel U (yHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (QOPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEM
oOy4arormxcs, HABBIKOB ux CaMOCTOSATEIIbHOMN y4aeOHOM e TETbHOCTH,
HKCIIEPUMEHTAJIBHBIX U HCCIEOBATEILCKUX YMEHHM, HEOOXOJUMBIX KaK B MOBCEIHEBHOMN
KHU3HU, TaK U B TPO(PEeCCHOHAITBHON NeATeIbHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIILIICHUS, 3aKJIabIBa€T OCHOBBHI I[EJIOCTHOTO
B3IJIA/la HAa EJAWHCTBO TPHUPOABI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTAallOM B
(hOpMHUPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

CrocoOCTBYET (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSAM, K TIPUPOJIE, K YEIOBEKY, BHOCHUT CBOW BKJaJ B JKOJOTHYECKOE OOpa3oBaHWeE
00yJarommxcs.

JlanHbIe HaTIpaBJICHHS B OOYYCHUH XUMHUHU 00€CTICUNBAIOTCS CICIU(PUKON COJEPKaHUS
y4eOHOTO TpeaMeTa, KOTOPBIA SIBISETCA MEAarormueckd aJanTUPOBAHHBIM OTPaKCHHUEM
0a30BOIl HAYKM XMMHH HA ONPEIETIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOCHHE
OOyYarONMMHUCS CHCTEMbl TEPBOHAYAIBLHBIX TIOHSITHH XHMHH, OCHOB HEOPTaHUYECKOMN
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUHU.

CtpykTypa cofepkaHusi IpOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
nmoaxonaa kK e€ mzydenuto. CojepkaHue CKIAIBIBACTCS U3 CUCTEMBI MOHATHH O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CUCTEMBI MOHATUNA O XUMHUYECKol peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpTraHM30BaHbl MO MPUHIUITY MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUUECKHUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOHN CBA3H;

— MpeACTaBIICHUH 00 IEKTPOTUTHUECKON TUCCOIMAIINU BEIIECTB B PACTBOPAX.

Teopernyeckrue 3HaHUS pPacCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IMOJYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEILHO OT OJHOTO YPOBHS K JAPYTrOMY,
BBITIOJTHSISI QYHKITUU OOBSICHEHUS W TIPOTHO3UPOBAHMS CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS 1 TIOJIYICHHS N3ydaeMbIX BEITICCTB.

OcBoeHue mporpaMmbl MO XMMHUU CIOCOOCTBYET (OPMHUPOBAHHUIO TPEACTABICHUS O
XUMHUYECKON COCTABIISIONICH HAy4YHOW KAapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM MPUPOJIbI,
[IEHHOCTHOTO OTHOIIICHMSI K HAYYHOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. M3ydenue
XUMHUHU TIPOUCXOJUT C MPUBIICYCHUEM 3HAHWHA W3 paHee M3YUCHHBIX yUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «bruosnorus. 5—7 knacce» u «dusuka. 7 knacey.

[Ipu u3yuyeHnn XUMHUH IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HayKu
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MTPAKTUYECKOMN ESITEIIbHOCTH YeJIOBEKa U KaK
OJTHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. 3amada y4eOHOTO TpeaMeTa COCTOHWT B
(GhOpMHUPOBAHUH CHCTEMBI XUMUUYECKUX 3HAHUN — BaKHEHIITNX (PaKTOB, MMOHATHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIECHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAYKW, B MPUOOIIEHWH K HAYYHBIM METOJIaM IO3HAHHS TPH H3yYCHUH BEIIECTB U
XUMUYECKUX peakiuid, B (OPMHUPOBAHWM M PA3BUTHUU I[IO3HABATEIBHBIX YMEHUH U HUX
MPUMEHEHUN B Y4eOHO-TIO3HABATENBbHON W Y4eOHO-UCCIEAOBATEIbCKON JEesATEIbHOCTH,
OCBOGHUU MpaBuil 0€30MacHOTO 0OpaIIeHUs C BENIECTBAMH B MTOBCEAHEBHOMN KU3HHU.

[Ipu M3ydeHHn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaKHOE 3HAYCHUE
MpUOOpENH TaKKue 1eJd, KaK:

—  (QopMupoBaHWE  HMHTEIUICKTyaJIbHO  PAa3BUTOH  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPHHITHIO PEIICHUH, CIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH,

— HAMpaBJICHHOCTh OOyYEHMSI Ha CUCTEMATHYECKOE MPUOOIICHHE OOyJaronuxcs K
CaMOCTOSITEIIbHOM ~ TTO3HABATEIIbHOW  JEATEIbHOCTH, HAYYHBIM METOJaM TIO3HaHUS,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0OecrneveHne yCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEATEILHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIINH ), UMEIOIINX YHUBEPCATLHOE 3HAYCHUE JIUTS PA3TUYHBIX BUIOB JICATCILHOCTH;



— (QopmMupoBanue obmiel yHKIIMOHATIBHON M €CTeCTBEHHO-HAY4YHOUW T'PaMOTHOCTH, B
TOM YHUCJI€ YMEHHMH OOBSCHATH M OILICHUBAThH SIBIICHUS OKPYKAIOLIErO0 MHPA, UCIOIb3YS
3HAHWS U OIIBIT, TOJIYYCHHBIC TIPU U3YYCHUH XUMUU, IPUMEHSATh UX TIPHU PEIICHUH TPOOIeM
B IIOBCEHEBHOW KU3HU U TPYIOBOU AEATEIBHOCTH;

— (dopmupoBaHue y OOyYarOMIMXCSI TYMaHHCTHYECKHX OTHOIICHHWH, TOHWUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUM JIJIs1 BBIPAOOTKH IKOJIOTHYECKH IEJI€CO00Pa3HOTO TTOBEACHUS
B OBITY M TPYJOBOU NESITEIBHOCTH B IEIIAX COXPAHECHUSI CBOETO 3/I0POBBS U OKPYIKAIOIICH
IPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCHHUTAHUI0 HAa OCHOBE YCBOEHHUSI OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpoduUJIs U HAPABICHHOCTH JaJIbHEHUIIIEro 00yUYeHus.

OO6miee yncao 4acoB, OTBEAEHHBIX JJI1 U3yUYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlel0), B 9 kinacce —
68 yacoB (2 Jaca B HEJIEIIO).

COIJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poilb XMMHM B KU3HM 4YeJIOBEKa. XUMHS B CHCTEME Hayk. Tena u
BellecTBa. PU3NYECKUE CBOWMCTBA BEIIECTB. ArperatHoe coctositHue BeniecTB. [loHsiTue o
METOJIaX MO03HaHUs B XUuMHUU. YHUCThIe BelecTBa U cMecu. CiocoObl pa3ieneHus: CMecei.

ATOMBI M MOJEKYJIbl. XUMHYECKUE 3JIeMEHThl. CUMBOJBI XUMUUYECKUX DJIEMEHTOB.
[TpocTeie U cil0XKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckas (opmyna. BalleHTHOCTP aTOMOB XUMHYECKHX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. (OTHocuTenbHass aroMHas wmacca. (OTHOcUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOTO 2JIEMEHTa B COSIUHECHUH.

KonnuectBo BemectBa. Monbs. Mousipnas macca. B3auMocCBsI3b KOIMYECTBa, MACCHI U
YHCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. PacuéTel mo hopmynaM XUMHUYECKUX COSTUHEHUM.

@u3NUeCcKue U XMMHUYECKUE SIBJIICHUS. XMMHUYECKas peaklus U €€ MPU3HAKH. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKHWE YypaBHeHusa. Kiaccubukamus XUMHUYECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUs, 3aMEILICHUS, OOMEHA).

Xumuyeckuii IKCnRepuMeHm

3HAKOMCTBO C XUMHUYECKOU TIOCYI0M, TIPaBIIIaMH PabOTHI B JIA0OPATOPUH U MPUEMAMHU
oOpareHus ¢ 1abopaTopHBIM 000PY/I0BAaHUEM, N3YYCHHUE U ONMHUCAHKUE (PU3NIECKUX CBOMCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHUE Pu3NUecKux (TIJIaBJICHUE BOCKA, TasHUE
JIbJla, pacTUpaHHWE caxapa B CTyNKe, KHUIIEHWE M KOHJCHCAIUS BOJbI) M XUMHUYECKUX
(ropeHue cBeuYH, MPOKAJMBAHUE MEIHOM IMPOBOJIOKH, B3aUMOJACHCTBHE Meja C KHCIOTOM)
SBJICHUM, HAONIOJICHUE ¥ OINMUCAaHWE TPHU3HAKOB TMPOTEKAHUS XUMHUYECKUX PEaAKIUi
(pa3noxeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwuisi, pas3sioKeHHUE
ruapokcuna meau () mpu HarpeBanuu, B3auMoJEICTBUE *kKeje3a C paCTBOPOM COJIU MEIU



(I), w3yueHue crmocoOOB pasJeleHus CMeCeil: ¢ TOMOIIbI0 MarHuTa, (QUILTPOBAHUE,
BBITIAPUBAHUE, NUCTWULIIMSA, XpoMarorpadus, MpoBEAECHUE OYUCTKA TOBAPEHHOW COJIH,
HAOJIIOICHHE M OINHMCAHME PEe3yJbTAaTOB IMPOBEACHHS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MACChl, CO3/IaHNE MOJIeNIel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPrAaHNYECKNX BelIECTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kuciaopoa — 3a€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xuciopoma B mpupone, (uU3MUECKME W XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunsl. I[lpumenenue xkuciaopoaa. CrnocoObl TOMyYEeHHs KHUCIOpoOJa B
nabopaTtopud ¥ TpoMmbllUIeHHOCTH. KpyroBopoT kuciopoga B mnpupoae. O30H —
AIJIOTPOTIHAS MOAU(DUKAIIIS KUCIOPOA.

TemnoBoit 3¢(}eKT XUMHUUECKOH peakInH, TEPMOXMMHUYECKHE YpPaBHEHUS, JK30- H
SHIAOTEPMUYECKHE peaKUuU. TOIUIMBO: Yroiab M METaH. 3arpsA3HEHUE BO3AyXa, YCHICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bonmopon — smemeHT M mpocTtoe BemecTBOo. HaxoxkIeHuwe BomOpona B IPHUPOJE,
(u3nUecKue 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osydyeHus. Kucinotel u comnu.

Monsipabiil 00BEM ra3oB. Pacy€Tel N0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckne cBoMcTBa BOJBI. Boma kak pactBopurens. PactBopsl. HackimeHHsie u
HEHACBIIICHHBIE PAcTBOPBI. PacTBOpMMOCTh BemiecTB B Bojxe. MaccoBast J10Js BEUIECTBA B
pacTtBope. XUMUYECKHE CBOKWCTBA BOJBI. OCHOBaHUA. POJIb paCTBOPOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBoport Boasl B mpupoze. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus neopranmyeckux coeauHeHuid. Oxcuapl. Knaccuduxaius OKCUIOB:
cosieoOpasyromue (OCHOBHBIC, KHCJIOTHbIE, aMOTEpHbIE) U  HECOJIE0Opa3yIoIIHe.
Homenknatypa okcuaoB. dusnueckue M XHUMHYECKHE CBOMCTBA OKcHIOB. [lomydenue
OKCH/JIOB.

OcnoBanusa. Knaccudukamuss OCHOBaHHM: MIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Howmenkiatypa ocHoBanuii. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUU. IlomyueHue
OCHOBAHHM.

Kucnotel. Knaccupukaumst xucnor. Homenknatypa kucior. @Pusznyeckue Hu
XUMHUYECKUE CBOWCTBA KUCIOT. Psn aktuBHoct metamnoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Conu. Homenknatypa cosieil. du3nueckue 1 XuMuueckue cBoiictBa coseid. [lomydyenue
COJIEH.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEIEICHUE CONEpPKAHMs KHUCIOpOAAa B BO3AyXe, IOJIy4YEHHUE,
coOupaHue, pacrno3HaBaHUE U U3yUYE€HUE CBOMCTB KHCIOPO/1a, HAOIIOIEHNE B3aUMOICHCTBUS
BEILECTB C KHUCJIOPOJOM M YCIIOBHUSI BO3HMKHOBEHHUS W TpEKpalleHusi TopeHus (moxkapa),
O3HAaKOMJIEHHME C 00pa3laMu OKCHAOB M ONHMCAHUE HMX CBOMCTB, MOJYy4Y€HUE, COOMpaHUE,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpojAa (TOpeHHE), B3aMMOJEIHCTBHE BOAOPOJA C
okcugoMm meau (1) (Bo3amMokHO uCTIONIb30BaHUE BUEOMATEPUATIOB), HAOIIOIEHHE 00pa3IoB
BEILIECTB KOJUYECTBOM 1 MOJIb, MCCIIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUSI BEUIECTB C



Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOU JONEN
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJbI C METAUIaMU (HATPUEM M KaJbLUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBaHUE OOpPA3LO0B HEOPraHUYECKUX
BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIOIEHUE U3MEHEHUS OKPACKU MHAUKATOPOB B PacTBOpPax
KHCIIOT M LIeJo4Yel, u3ydyeHue B3aumopenctBust okcuaa meau (l1) ¢ pactBopom cepHoit
KHMCJIOTBI, KHCJIOT C METAJUIAaMH, PEAKIUN HEUTpaIu3aluH, MOJy4eHHUE HEPACTBOPHUMBIX
OCHOBaHUW, BBITECHEHME OJHOTO MeETajyla JAPYTMM W3 pPacTBOpa COJIM, pPELICHHE
AKCIEPUMEHTAIIBHBIX 33/1a4 0 TeMe «BaxkHeNme Ki1acchl HEOPraHUYECKUX COEIUHEHUI.

IMepuoanueckuii 3axkoH u [lepuoanyeckass cucremMa xXummuieckux iaemenros /. U.
MenpeneeBa.  CrpoeHme  aTtoMoB. XMMHYeCKasd  CB3b.  OKHCJIUTEIbHO-
BOCCTAHOBHUTEJ/IbHbIE PeaKIMU

[lepBble TOMBITKH KIacCU(MUKAIUU XUMHUYECKUX 3yeMeHTOB. [loHsTHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMENbHbIE METAJIbl, TaJOreHbl, UHEPTHHIC
ra3bl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCH/IBI.

Ilepnogmueckuit 3akoH. Ilepmoamdeckass cucrema xumudeckux snemeHtoB /[I. WM.
MenpneneeBa. Kopotkonepuoanas u anuHHonepuoaHas ¢opmsl [lepuonnyueckoid cucTeMbl
xumudeckux sneMeHToB J[. M. MenneneeBa. Ilepuonsl m rpynmbl. OU3HMYECKUN CMBICT
IIOPAZIKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIIBI HIIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX saep. HM3oronmel. Onektponsl. CTpoeHHE
ANIEKTPOHHBIX 000J04YeK aTOMOB IMepBbIX 20 XMMHUYECKMX 3JIeMeHTOB llepuoaunyeckoit
cucremsl 1. 1. MenneneeBa. XapakTepuCTUKAa XMMUYECKOI0O 3JIEMEHTA 110 €r0 MOJ0XKEHUIO
B [lepnonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHMS  pajdyca  arOMOB  XUMHYECKHX  DJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U MEPUOAaM.

3nauenue llepmomnueckoro 3akoHa u Ilepuonnueckor CHUCTEMBI XHMHYECKHX
AJIEMEHTOB IS pa3BUTHUS HAyKU U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpaXKJaHVH.

Xumuyeckass  cBsizb.  KoBajeHTHas  (HojsipHass W HENOJsIpHasi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenb  okuciieHusi. OKHCIHUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchr
OKHCIICHHS] U BOCCTAHOBIICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHne o0paslioB BEILECTB METAUIOB M HEMETAJIOB, B3aUMOJIEHCTBUE THAPOKCUAA
LIMHKA C PaCTBOPAaMHU KHUCJIOT U IIEJIOYEH, MPOBENECHUE ONBITOB, WITIOCTPUPYIOIINUX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakiuu  pas3siokKEeHUs,
COCJTMHECHUS).

Mescnpeomemmnuie ceazu

Peanmu3anmss MeXnpeIMETHBIX CBA3€H MpU H3YyYEHUH XUMHA B 8  Kjacce
OCYUIECTBJISIETCSL YEPe3 UCIOIb30BAHUE KaK OOUIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHSITUH, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.



OO1iue ecTecTBEHHO-HAY4YHbIC MOHSTHUSA: HAay4HbIH (akT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHUHTE3, KilacCU(PUKAIUs, TEPUOJUYHOCTh, HAOIIOACHHE, HKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aToM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TEJO, 00BbEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, PU3NUECKUE BETUUYHUHBI, €AMHULIBI U3MEPEHHS, KOCMOC, TIIAaHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE TOPOJAbI, IMOJIE3HBIC
HCKONIAaEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKasi peaKus

[Tepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuMuuecKux 3ieMmeHToB /1. U.
MenpneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XUMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX NEPUOMNOB, KalWs, KaJblUs U UX COCIMHEHUNM B COOTBETCTBUU C
ITOJIOKEHUEM DIIEMEHTOB B [leprnoanueckon cucTeMe U CTpPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMUYECKOW CBSI3M. THUIBI KPUCTATUIMYECKHX PELIETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOM PEIIETKU U BUAA XUMHUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIIUXCS K PAa3JIMYHBIM KJIaCCAM HEOPraHUYECKUX COCIUHEHUM, TeHETUUECKAs
CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX pEakIUi MO pa3IuyHbIM TpH3HAKaM (10 YHUCITY H
COCTaBY YYaCTBYIOIIMX B PEaKUUU BELIECTB, MO TEMJIOBOMY 3(P(DEKTy, MO H3MEHEHUIO
CTENEHEH OKHUCIEHUS XHMMHYECKHMX JJEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KatanuzaTopa). JK30- U DJHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMHUIYECKHUE YPaBHEHHUSI.

[Tonsitue o ckopoctu xumMuueckon peakiuu. [lonarue 00 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusix. [IoOHSITHE O TOMOTEHHBIX U TETEPOreHHBbIX peakuusx. [lonsTue o
katanuse. [loHsTne o xumuueckom paBHOBecHMH. DaKTOpBI, BIUAKOIIME HA CKOPOCTh
XUMHAYECKON PEAKLINHN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIMU, JJCKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIHHOM peakiyu. COCTaBICHHE YPABHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaklMii ¢ UCIOIb30BAHUEM METOA HJIEKTPOHHOTO OajaHca.

Teopust BAEKTPONUTHYECKOW HCCOLMAMU. JEKTPOJIUTBI M HEIIEKTPOJIHTHI.
KaTtnonsl, aHnoHbl. MexaHu3M JIUCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUJIAMH XUMHUYECKOMN
cBsi3u. Crenenp aucconany. CUIbHBIE U ClIa0ble AIEKTPOJINTHL.

Peaxiuu nonHoro oo6mMeHa. Y cIoBHs MPOTEKAHUS PEeaKITUii HOHHOTO OOMEHA, TIOJIHBIE U
COKpallEHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBAa KUCJIOT, OCHOBAaHUM U COJIEH B CBETE
MPEACTABICHUM 00 3JIEKTPONMTUYECKOW aucconuanui. KadecTBeHHbIE peakIMi Ha HOHBI.
[TonsATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPTraHWYECKHUX BEUIECTB —
METaJUIOB W HeMeTauioB (Tpadura W anmasa), CIOXKHBIX BEMIECTB (XJOpUAA HATPHS),
UCCIIEOBAHNE 3aBUCUMOCTU CKOPOCTHM XMMHYECKOW pEakUHH OT BO3LAECHCTBUS Pa3IUYHBIX
(akTOpOB,  UCCJEIOBAHHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIECTB,  Ipollecca
JUCCOLIMALIMM KHUCIIOT, EN0YEHd U coyield (BO3MOKHO MCIOJIb30BAaHUE BHUJIEO MAaTE€pHANIOB),
MIPOBEJICHHUE OIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS PEAKLHM HOHHOTO 0OMeHa
(oOpazoBanue ocajika, BbIAEIEHUE Ta3a, 00pa30BaHUE BO/JIbI), OMBITOB, MJLIIOCTPUPYIOIIUX
IPUMEPHl OKHUCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX pPEaKIUi (TOpEeHHEe, PEeaKIUu Pas3lIoKEeHHUS,
COCIMHEHHUSI), PpACMO3HABAHME HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAaueCTBEHHBIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

Hemeranibl U MX coeIMHEHUSA

OO6mias xapaktepuctuka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
creneHu okucieHusi. CTpoeHue U (pu3MUECKUe CBOMCTBA MPOCTHIX BEUIECTB — TaJIOT€HOB.
XHUMHUUYECKHE CBOWCTBA Ha MpUMeEpe Xjopa (B3aMMOJACHCTBUE C METalIaMH, HEMETAJJIAMU,
niesoyamu). XjopoBoaopon. CoiisiHash KHCIIOTa, XUMUYECKHE CBOMCTBA, IOIYYEHUE,
IpuMeHeHue. JlelicTBrue XJiopa W XJIOPOBOAOPOAA HA OpPraHM3M 4YelnoBeka. Baxuenmme
XJIOPUIBI M UX HAXO0KJICHUE B IIPUPO/IE.

OObmias xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OcoOE€HHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTeNeHU OKUcieHus. CTpoeHue U PU3HYEeCKUe CBOMCTBA MPOCTHIX BEUIECTB —
KHCIIOpOJa U cepbl. AJIOTPONHBIE MOJU(PHUKALMUA KHUCIOPOAA M Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHUE, PU3NYECKUE U XUMHUYECKHE CBOMCTBA. OKCHABI
Cepbl Kak TMpEACTaBUTEIM KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (QU3NYECKUE U
XUMHUYECKHUE CBOWCTBa (00IIME KakK MPEACTaBUTENS Kilacca KHUCIOT M CHelU(pUYECKHE).
XHUMHUUYECKUE pPEaKIMH, JIeXkKalIue B OCHOBE MPOMBILIIEHHOTO Croco0a MOJy4eHUs] CEpHOMN
KUCHOTHL. [IpruMeHenue cepHor KUCiaoThl. COJIM CEPHOU KUCIIOThI, KAYECTBEHHAS pEeaKUus Ha
cynb(dar-uon. Haxoxnenue cepbl U €€ COeUHEHUN B NpHUpOje. XUMUUYECKOE 3arpsi3sHEHHE
OKpY>Kalollled cpellbl COCAMHEHUSMHU Cepbl (KUCIOTHBIE MOXAM, 3arps3HEHHE BO3J1yXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUS.

Ob6mas xapaktepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEpHbIE CTEMEHW OKUCIEHUs. A30T, pacnpoCTpaHEHUE B MpHUpPOAE, (puznyeckue u
XxuMHueckue cBoiictBa. KpyroBopor aszora B mnpupojge. AMMHak, ero (usmueckue u
XUMHUYECKHE CBOWCTBA, MOJy4eHHEe M npuMeHeHue. Coiau aMMOHMS, MX (PU3NYECKHE U
XUMHUYECKUE CBOWMCTBA, MpUMEeHEeHHe. KauecTBeHHasl peakius Ha HOHbl aMMOHUA. A30THast
KHCJIOTa, €€ MojyuyeHue, (pu3ndeckue U XMMUYECKUe CBOMCTBA (00IIME KaK MpeICTaBUTENs
KJ1acca KUCJoT U crieunduyeckue). Mcnonp3oBanue HUTPATOB U COJIe aMMOHUS B KaueCTBE
MUHEPAIBHBIX yI0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpelbl COCTUHEHHUSIMU
azota (KHUCIOTHBIC JOXKIW, 3arpsi3HEHHE BO31yxa, MouBbl U BomoémoB). Docdop,
ajuioTponHele Moaudukaruu ¢docdopa, duzmyeckrue M XUMHUECKHE CBoMcTBa. Okcun
dochopa (V) u dpochopnas kucnora, puanyeckue U XMMUYECKHE CBOWMCTBA, MOJTyUYCHHUE.
Ucnonp3oBanne hochaTtoB B KauecTBE MUHEPATBHBIX YI0OPCHHIA.

Ob6mras xapaktepuctuka siemMeHTOoB |VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEepHbIE  CTENEHW  OKUCJIEHUS.  YTIepol,  aUIOTPONHble  MOJUpUKAIUH,



pacmpocTpaHeHHe B Tpuponae, (U3MUECKMe M XUMHUYECKHEe CBOWCTBA. AjmcopOrus.
KpyroBopot yriepoma B mpupone. Okcuabl yriaepoaa, ux (U3MUECKHe M XUMHYECKHE
CBOMCTBA, JICMCTBME HA YKUBbIE OPraHU3MBbI, MOJYYEHHWE U MPUMEHEHHE. DKOJIOTMYECKHE
npoOJjieMbl, CBS3aHHbIE C OKcujoM yriepoaa (lV), rumoreza rio0aqbHOr0 MOTETUICHHS
KJIMMaTa, TapHUKOBBIA 3(ddexT. YrompHas kuciota u e€ coiau, ux Qusnyeckue u
XUMHUYECKHUE CBOICTBa, MONydeHHe W IpuMeHeHue. KauecTBeHHasi peakuus Ha KapOoHaT-
noHbl. Mcnonbs3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35ICTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX Yriiepoja
(MeTaH, 3TaH, ITHJIEH, alleTUJICH, JTaHOJ, TJIHIEPUH, YKCycHas kuciora). [IpupomaHbie
HMCTOYHHUKHU YTIEBOAOPOAOB (Yrojb, MTPUPOAHBIA Ta3, HEPTH), MPOAYKTHI MX MEepepabOTKH
(6beH3MH), X pOJb B OBITY W MPOMBINUICHHOCTH. [loHSATHE O OHOJOTMYECKH BaXKHBIX
BEIIECTBAX: XHUpax, OeyiKax, yrieBoJax — M MX POJIM B JKU3HU 4YelloBeka. MarepuanabHOoe
€IMHCTBO OPTAaHWMUYECKUX U HEOPTAaHUICCKUX COCTUHEHUHN.

KpemHuuii, ero ¢usmyeckue M XHUMHYECKHE CBOMCTBA, MOJYyYEHUE U NPHUMEHEHHE.
Coenunenusi kpemuus B mnpupoje. OOmwme mnpeactaBieHus od6 oxcuae kpemuus (1V) u
KpeMHHeBOM Kuciore. CHIMKaThl, UX HCIOJb30BaHWE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiiiie cTpouTelbHbIE MaTepUalbl: KepaMuKa, CTEKII0, IIEMEHT, OETOH, KeJIe300€TOH.
[TpoGnembl Ge30macHOrO HMCHOJB30BAHUSI CTPOMTEIBHBIX MATEPHAIIOB B IOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCnepumeHm:

U3yuyeHue oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISIHOM  KHUCJOTHI,
MPOBE/ICHUE KAueCTBEHHBIX PEAKIMM Ha XJOPUI-MOHBI M HAONIOJCHHE MPHU3HAKOB HX
MIPOTEKAHUS, OMBITHI, OTPAKAIOIINEC (DU3NICCKUE M XUMUUYCCKHAE CBOMCTBA TajJOTEHOB M UX
COEeTUHEHNH (BO3MOXKHO HMCIOJB30BaHUE BUIEOMATEPHANIOB), O3HAKOMIJICHHE ¢ oOpa3lamMu
XJIOpUJOB (TaJOreHUIOB), O3HAKOMIIEHME C o0Opa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXHO HCIOJB30BaHUE BUIEOMATEPHUANIOB), HAOMIOACHHE TIpoliecca OOYTIUBAHUS
caxapa TOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEPHON KHCJIOTHI, MU3YYCHHE XHUMHUYECKUX
CBOMCTB pa30aBIeHHONW CEPHOW KHUCIOTHI, MPOBEICHNE KaYECTBEHHON peaKIMu Ha CyibQart-
WOH U HaOJIO/IeHNe TIpU3HaKa €€ MPOTeKaHUs, O3HAKOMIICHHE ¢ (PHU3NYECKIMH CBOWCTBAMU
azota, (ochopa um wuX coenuHeHUN (BO3MOXXHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
oOpasiamMu a30THBIX U (HocHOpHBIX ynoOpeHwHii, moayueHrue, coonpanue, paclio3HaBaHue U
M3y4YCHUE CBOWCTB aMMHaKa, MPOBEJICHUE KAYCCTBEHHBIX pPEAKIMi HAa WOH aMMOHHUS U
dbocdar-uoH 1 U3ydeHHe MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIIOTBI C MeAbI0 (BO3MOXXHO HCIIOJIB30BAHUE BUICOMATEPUATIOB), U3YUYCHHE
MOJIeNIel KPHUCTAIUIMYECKUX pemeETOK anmasa, rpaduta, ¢yuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM aJIcOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIIEM M yCTPONCTBOM
MPOTUBOTA3a, MOJYYCHHE, COOMpaHue, Paclo3HABaHWE W HM3YyUYEHUE CBOMCTB YTIIEKHUCIIOTO
rasa, MpOBEJCHUE KAYEeCTBEHHBIX pEaKIMii Ha KapOOHAT W CUJIMKAT-UOHBI M HW3YYCHHE
MPU3HAKOB WX MPOTEKAHMS, O3HAKOMJICHUE C MPOAYKIIMEH CHUIMKATHON MPOMBIITUIEHHOCTH,
pEeIIeHNe SKCIEPUMEHTAIBHBIX 337124 10 TeMe « BaxkHeie HeMeTallyIbl ¥ UX COSUHEHUS.

MeTajlsibl M MX COeTUHEHHS



OO0mrast xapakTEPUCTHKA XUMHUYECKHX DJIEMEHTOB — META/UIOB HAa OCHOBAHWHU HUX
nonoxxenuss B llepuomnueckon cucreme xmmuueckux syeMmeHToB [l M. MenneneeBa u
ctpoeHuss atomoB. CTpoeHue wmeTauioB. Merainueckas CBA3b W MeETaUIMYecKas
KpUCTAIIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKUN Pl HANPSHKEHUN MeTauioB. Ou3ndeckue
U XUMHUYECKHE CBOMcCTBa MeTamioB. OOmme crnocoObl monydeHuss meTtauioB. [lonstue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBel (CTajib, YyTyH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U POMBIILIECHHOCTH.

[I{enouHbIE METAILIBL: MOJ0KEHUE B [leproanyeckoi cuCTeMe XUMUYECKHX 3JIEMEHTOB
J. W. MeHnneneeBa, CTpOCHHE HMX AaTOMOB, HaxXxOXJIeHHE B mpupone. dusmyueckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe HaTtpus U Kainus). OKCUIbI U THUAPOKCUABI HATPUS U
kanus. [[puMeHeHne MEem0YHbIX METAIUIOB U UX COCIMHEHUM.

[IlemoyHO3EMENBHBIE METAUIBI MarHuii W KallbliMii: TOJI0keHue B llepmoanueckoint
cucreMe xummudeckux 3neMeHToB J[. M. MenzaeneeBa, cTpoeHUE X aTOMOB, HaX0XKJICHUE B
npupone. DHU3NYECKME W XMMHUYECKME CBOMCTBA MarHus W Kaublusa. Baxnenmme
COeMHEHUs Kanblus (OKCUA, Tuapokcuna, coiu). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHHUS.

AmomuHuii: nonoxenue B llepronnueckoil cucreme Xxumudeckux snemeHToB [. U.
MenzeneeBa, CTpO€HUME aroma, HaxoxacHue B npupoae. Dusznueckue M XUMHUECKUE
CBOMCTBA aTtOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCU]IA ATFOMUHUS.

Kenezo: monoxenue B Ilepumomamueckoil cucreme XUMUYECKHUX 3yemeHtoB [, .
MenzeneeBa, CTpOEHUME aroma, HaxoxacHue B npupoae. Dusznyeckue M XUMHUECKUE
cBoiicTBa >xene3a. Oxcuawl, ruapokcuabl u conu xkenesa (I1) m xenesa (Ill), ux cocras,
CBOWCTBA U IOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oOpa3laMi METaUIOB W CIUIABOB, UX (PU3MYECKUMH CBOWCTBAMHU,
M3YUYEHHE PE3YIHTATOB KOPPO3UHU METAIIOB (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUATIOB),
OCOOEHHOCTEW B3aUMOJCMCTBUS OKCHJA KalbliUs W HATpUs C BOJOM (BO3MOKHO
HCIIOJb30BaHME BHUCOMATEPUAIOB), HMCCIIEAOBAaHUE CBOMCTB >KECTKOM BOJIbI, IIpoliecca
TOPEHUS Keje3a B KUCIOopoJie (BO3MOXKHO HCMOJb30BAaHUE BHUACOMATEPHUAIOB), MPU3HAKOB
MPOTEKAHNS KAYECTBEHHBIX PEAKIMI HA NOHBI: MAarHus, KaJIbIUs, ATIOMUHUSA, [IMHKA, Kee3a
(I u xene3a (111), meau (1), HaOIFOEHUE M OMUCAHKE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH
MOHAMU HATpHUs, Kadusd W Kajblus (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHUAIIOB),
uccienoBane amM@OTEPHBIX CBOMCTB THUIPOKCHUJIA AIOMUHUS M THAPOKCHAA IMHKA,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BaKHEUIINe METAJIIBI U UX COCTUHEHUS.

XuMHS M OKPYKAKOIIAA cpela

BemectBa w wmarepuanbl B IIOBCEIHEBHOM KWM3HHM 4YeJIOBEKa. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIbs mpyu XUMUIECKUX
05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE  3arpsi3HEHHE  OKpYyXKawomed cpeabl  (mpenesibHas — JOMycTHUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons Xxumun B pemieHnn 3KOJI0THIECKUX TPOOIIeM.

XumuuecKkuii IKChepumenm:



U3ydYeHHe O00pa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIMMEpPHBIC
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanuss MeXNpeAMETHBIX CBsI3ed IpU  M3YyYEeHMM XUMUM B 9  Kiacce
OCYIIIECTBIISICTCS Yepe3 MCIOIb30BaHHE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK U
MOHSITUM, SBJSIONIMXCS CHUCTEMHBIMH ISl OTAEIBHBIX MPEAMETOB E€CTECTBEHHO-HAYYHOTO
[UKJIA.

OO1iue ecTeCTBEHHO-HAYUYHbIC IOHATHA: HAy4YHbIM (akT, rumoresa, 3aKOH, TEopus,
aHaJu3, CHUHTE3, KilacCUUKauus, [EpUOJUYHOCTh, HAOIIOJEHHE, SKCIEPUMEHT,
MOJIETTUPOBAHUE, H3MEpPEHUE, MOJeNb, SBJICHHE, MApPHUKOBBIA J(PQEKT, TEXHOJIOTHs,
MaTEepUaIbL.

®duszuka: Marepusi, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, W30TOIbI,
pPaZlMOaKTUBHOCTb, MOJIEKYJIa, JJEKTPUUYECKUHM 3apsl, MIPOBOJHUKH, IOIYIPOBOIHUKH,
TOUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENIO, 00hEM, arperaTHOE COCTOSTHUE BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUYECKAs pPEIIETKA, CIUIaBbl, (U3MUECKHUE BEIHMYMHBI,
€IMHULIBI U3MEPEHHUs, KOCMHUECKOE TPOCTPAHCTBO, MJIaHETHI, 3BE3 b1, CoHIIE.

buonorus: ¢porocunrtes, npixanue, ouocgepa, SKOCUCTEMA, MUHEPAJIbHBIE YO0OpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BEILIECTBA.

I'eorpadus: armochepa, ruapochepa, MUHEpalbl, TOPHbIE NOPOABI, IOJIE3HBIC
MCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBILLIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJabTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOI'O OOIIEro 0oOpa3oBaHHUs
JOCTHTAIOTCS B XOJA€ OOYyYeHHS XUMHH B €IWHCTBE YYeOHOH M BOCIHUTATEIBHOM
JESITeIbHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHHACKUMH COIMOKYIBTYPHBIMU H
IYXOBHO-HPABCTBEHHBIMHU I[CHHOCTSIMH, MPHHATHIMH B OOINECTBE MPAaBUIAMH W HOPMaMH
MOBEJICHUST U CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS M COIHATU3AIIUH
0oOyJarommxcs.

JIMYHOCTHBIE PE3YNIbTAThl OTPAKAIOT FOTOBHOCTh OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHBHBIX IICHHOCTHBIX OPHUEHTAIMH U PACIIIMPEHHE OMbITA ACITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpMOTHYECKOTO BOCTIMTAHUSI:

IICHHOCTHOTO OTHOIICHHSI K OTEYSCTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAYYHOMY HACJIEJHMIO, MOHMMAHUS 3HAYEHUS XUMHUYECKOH HAyKH B JKU3HH COBPEMEHHOIO
o0111ecTBa, CIIOCOOHOCTH BJIaAeTh JOCTOBEPHOM HH(pOPMAIIHEl O IEPEAOBbIX JOCTIKCHHUSIX H
OTKPBITUSIX MUPOBOM U OTCUYECTBECHHON XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MHpa U 00IIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

IpPEACTaBICHHUS O COIMAIbHBIX HOpPMax M IMPaBHIaX MEKIMYHOCTHBIX OTHOIIEHHN B
KOJUICKTHBE, = KOMMYHHMKATHBHOM  KOMIIETCHTHOCTH B  OOINECTBEHHO  IIOJE3HOM,



y4eOHOMCCIEI0BATENbCKOM, TBOPUYECKOW M APYTUX BHIAX ACSITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOW NEATEIBHOCTH MPH BBHIMOIHEHUHM Y4YEOHBIX, MMO3HABATEIbHBIX
3a]a4, BBINOJIHEHUM XUMHUYECKMX OSKCIIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX IPOEKTOB,
CTpEMJIEHMSI K B3alMMOIIOHMMAHMIO M B3aMMOIIOMOIIM B Mpoliecce O3TOM yueOHOI
JEeSATENbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJAEHUE M NOCTYNKH CBOMX TOBAapUIIEH C
MO3ULIMHA HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSA '

MHUpPOBO33pEHUYECKHE IPEACTABICHUSI O BEUIECTBE M XUMHYECKOM PpEaKlUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTAaBISIOLIUE OCHOBY AJIS
MMOHUMAHUSI CYUIHOCTH HAyYHOM KapTUHBI MHUpa, MPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aMMOCBA3SX YEJIOBEKAa C MPUPOIHOM CpPEoi, O
POJIM XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[IO3HAaBaTEJIbHbIE MOTHUBBI, HAIPABJICHHbIC HA IOJIyYEHHWE HOBBIX 3HAHUM MO XUMUH,
HE0OXOoAMMBbIE JUIsl OOBSICHEHUS HAONIOJAEMBIX MPOLIECCOB U SIBJIICHUM, MO3HABATEJIbHOM,
MH()OPMAIIMOHHOW M YMTATEIbCKOW KYJIbTYpPbl, B TOM YHCJIE€ HABBIKOB CaMOCTOATEIbHOMN
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYpPOMl, JOCTYIMHBIMHU TEXHHYECKHUMH
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHUM;

UHTEpeC K O0OYyUEHUIO U MO3HAHUIO, JTH0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOW M HCCIEAOBATENIbCKON JAESTENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABIEHHOCTH U YPOBHS OOYYEHUS B JAJIbHEUILIEM;

4) hopMUpPOBaHUS KYJbTYPHI 310POBbSI;

OCO3HaHHUE IIEHHOCTHU JKU3HHM, OTBETCTBEHHOI'O OTHOLIECHHA K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 3JI0pOBBIM 00pa3 >KW3HU, OCO3HAHUE MOCIEACTBUM U HEMpPUSITHE BPEIHBIX
MPUBBIUEK (YMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIOACHUS
npaBuil 0€30MaCHOCTH MPHU OOpAIllEHHH ¢ XMMUYECKHMMH BEIECTBAMHU B OBITY U peaibHON
KU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpPEC K NPAKTUYECKOMY H3y4YEHHIO mnpodeccuid W Tpyda pa3IuyHOTO poja,
YBaXEHUE K TPYyAYy M pe3yjbTaTaM TPYAOBOW AESITENbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUS TPEAMETHBIX 3HAHUN 10 XWMHH, OCO3HAHHBIM BBHIOOP WHIUBUAYATHHOU
TPAeKTOPUH MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX HMHTEPECOB W IOTPEOHOCTEH, yCHemHoN MpodhecCHOHAIBHOM
NESATENbHOCTH M Pa3BUTUA HEOOXOJUMBIX YMEHHW, TOTOBHOCTh aJalTHPOBAaTbCA B
poQecCUOHANILHOM Cpefie;

6) IK0JIOrHYeCKOr0 BOCIIMTAHUS:

HKOJIOTMYECKU 1I€JIECO00pa3HOE OTHOIICHHWE K MPHUPOJAE KaK MCTOYHUKY >KU3HHU HA
3emiie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAaHKUE [IEHHOCTH 3[J0POBOTO M O6e30macHoro odpasza
KU3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (DHU3MYECKOMY M TMCUXUYECKOMY
3J10pOBbIO, OCO3HAHHUE LIEHHOCTH COOJIIOICHHSI MTPaBUil 0€30MaCHOTO MOBEACHUS MPHU paboTe
C BELIECTBAMHU, a TAKKE B CUTYALMIX, YTPOKAOIINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUA, MOJy4YaeMble NPU U3YUYEHUU XUMUH, ISl PELICHUS
3a7a4, CBA3AHHBIX C OKPYXXAlOLIEW IPUPOAHOM CpEAOM, I TOBBILICHHUS YPOBHS



HKOJIOTUYECKON KYJIbTYPhI, OCO3HAHMSI TJIOOATBHOTO XapakTepa IKOJOTHIECKUX MPoOIeM U
MyTel UX PEIIeHUs] MOCPEICTBOM METOJOB XHWMHH, SKOJOTHUYECKOTO MBIILUICHUS, YMEHUS
PYKOBOJICTBOBATHCSl UM B ITO3HABATENIbHON, KOMMYHUKATUBHON U COLIMAIIBHON MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX PE3yJbTaTOB BBIACISAIOT 3HAUYMMEBIE I (DOPMUPOBAHHS
MHPOBO33pEHHUs OOIEHAyYHBbIC TOHATHS (3aKOH, TEOpHs, NPUHIIMI, THIOTe3a, (axT,
CUCTEMa, MPOLIECC, SKCIEPUMEHT M JPYroe.), KOTOPhI€ MCHIOJB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MpeAMETaX M TMO3BOJIIIOT HAa OCHOBE 3HAHUM U3 3TUX MPEAMETOB
dbopMHUpOBaTh MpEJCTaBICHUE O IIEJIOCTHOM HAyYHOW KapTUHE MHUpa, U YHUBEpPCaJbHBIC
ydaeOHbIE JCHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC, PETYJISATUBHBIE), KOTOPHIC
o0OecreuynBarOT (POPMUPOBAHUE TOTOBHOCTH K CAaMOCTOSITEIHPHOMY IUIAHUPOBAHHUIO W
OCYIIECTBJICHUIO YUeOHOM eI TeIbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eilicCTBUSA

Bba3oBble JJornyeckue aeiicTBUA:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHUUYECKUX TOHATUM (BBIACISATh HX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMH TOHATHUSIMH), WCIOJIb30BAaTh TOHATUSA JJIS
OOBSCHEHUSI OTACNIBbHBIX (PAKTOB W SIBJIICHWW, BBIOMpPATh OCHOBAHUS M KPUTEPUU JIS
KJIacCU(UKAIIUA XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIINii, yCTaHABINBATh MPUUYUHHO-
CJIICACTBEHHBIC CBSI3M MEXAY OOBEKTaMH H3Yy4YCHUS, CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHIYKTUBHBIC, TEAYKTUBHBIE, 110 aHAJIOTHH), IeJaTh BHIBOJIBI M 3aKJIIOUCHUS,

yMEHHUE MPUMEHSTH B MPOIECCEe MO3HAHUS MOHATHS (MPEIMETHBIE U METalpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIOJIb3yeMble B XUMHH, TTPEOOPa30BBIBATH MIUPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TPEACTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ
AJIEMEHTa), XuMHueckas ¢Gopmysia U ypaBHEHHE XMMHUYECKOW pEaKIUU — TPU PEIICHUU
y4eOHO-TI0O3HABATENBHBIX 33714, C Y4YETOM ATHUX MOJEIBHBIX MPEICTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU N3YYAEMbIX 0OBEKTOB — XMMHUYECKUX BEIIECTB U
XUMUYECKUX PEAKIIMN, BBISABIATH O0IIHME 3aKOHOMEPHOCTH, IPUUYUHHO-CIIC/ICTBEHHBIC CBS3U
Y TIPOTUBOPEUHS B U3YyUaEeMbIX MPOIIECCaX U SIBIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUS:

YMEHHE HCMOJIb30BATh MMOCTABICHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkkK€ B Ka4yeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3bI IO TMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

NpUOOpETEHHUE OMBITA IO TJIAHUPOBAHUIO, OPraHU3AIlMUd U MPOBEACHUIO YUCHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a XOJIOM IPOIIecca, CaMOCTOATEILHO MTPOTHO3UPOBATh
€ro pe3ynbTar, (PopMyIHpPOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIICIOBAHNUS, COCTABJISATh OTUET O MPOJICIAHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpaTh, aHAJIW3UPOBATh U HHTEPHPETUPOBATH HHQPOPMAIUIO PABTUUHBIX
BUJIOB U (OPM TMPEACTABICHUS, MMOTYyYaeMyI0 U3 PA3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOTO COJEp)KaHMsI, CIpaBOYHbIE MocobOus, pecypchl HMuTepHerta),
KPUTHUYECKU OIEHUBAThH MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;



YMEHHE MPUMEHITH Pa3IUYHbIE METObI U 3aMIPOCHI IIPH MOUCKE U 0TOOpE HHPOPMAIIH
Y COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX IS BBIITOJIHEHUS yU€OHBIX U O3HABATEIbHBIX
3alady  ONpEeAeNEHHOrO0 TuMa, MpUOOpeTeHHe OmbiTa B  00JIACTU  UCIHOJIb30BaHUS
UH(OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHM, OBJIQJIeHUE KYJIbTYpOHl aKTHUBHOTO
WCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOATEILHO BBIOMPATh ONTHUMAJIbHYIO
dbopMy mpencraBieHuss HHGOPMAIIUU U WIUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4ll HECIOKHBIMU
cXeMamu, uarpaMmmamu, ApyrumMu popMamMu rpa@uky U uX KOMOMHALIMSIMU;

yMEHHUE HCMOJb30BaTh U aHAIM3UPOBATh B Ipollecce Y4eOHON M HCCIe0BaTEIbCKOM
JEeATENbHOCTH WHGOPMAIMI0O O BIUSHUW MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sCTBAa H
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH NIPUPOJHON CPEIBI.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Yy4eOHbIe NeiCTBHSA:

yMEHHUSl 3a/aBaTh BONPOCH (B XOJe Auanora W (WJid) AUCKYCCHHU) IO CYIIECTBY
oOcyxmaeMoi TeMbl, (OPMYIUPOBATH CBOM MNPEIJIOKEHUS OTHOCUTEIBHO BBITIOJIHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHHSI NPEACTABIATH IOJYYEHHBIE PE3yJbTaThl MO3HABATEIBHOM JEATEIBHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JelaTh MPE3CHTALMI0 pE3yJIbTAaTOB BBINOJIHEHUS
XUMHUYECKOTO JKCIEpUMEHTa (7a00paTOpHOTO OMmbITa, JIaDopaTOpHOW pabOThl MO
MCCJIEIOBAaHHUIO CBOWMCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHUSI y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IMO3HABATEILHON
U HCCIEA0BATENIbCKON NEATEIbHOCTH NPHU PEIICHWH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE
yuéta OOLIMX HMHTEPECOB M COIJIAaCOBaHUs MO3uLUN (0OCyXJaeHUs, OOMEH MHEHUSIMH,
«MO3rOBBIE IITYPMBI», KOOPIAMHALUSA COBMECTHBIX IEUCTBUMU, ONPEACIICHUE KPUTEPUEB I10
OLIEHKE KauecTBa BBINOJIHEHHON pabOThl U JpyTHeE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHHE  CaMOCTOSITEJIbHO  ONpPENENATh  LENH  JACITEIbHOCTH,  IUIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJUPOBATH M MpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH  CBOIO
NesTEeNbHOCTh, BBIOMpaTh HauOosiee H>PGEKTHUBHBIE CHOCOOBI pelIeHUsT YYEOHBIX U
ITO3HABATEJIbHBIX 3a]1a4, CAMOCTOSITEILHO COCTABJIATh WM KOPPEKTUPOBATH MPEIII0KEHHBIN
QIrOPUTM JCHCTBUN TMPHU BHINOJHEHUHM 3aJaHUN C YYETOM MOJYYEHHS] HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaX — BELIECTBAX MU PEAKUUSAX, OLEHUBATH COOTBETCTBUE IMOIYYEHHOTO
pe3ynbTara 3asBJICHHOM LEIM, YMEHHE WCIIOIb30BaTh W AHAJIU3HPOBATH KOHTEKCTHI,
IIpeIaraéMple B YCIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPE3yJNbTaTOB IO OCBOEHUIO O0S3aTENIBHOIO COJEp KAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil paboueld MporpamMmoi, BBIJCISIIOT: OCBOCHHBIC
OoOy4arolMMHUCSl Hay4dHble 3HaHUSA, YMEHHUS U CIOCOOBI AEHCTBUM, creuuduyueckue s
npeIMeTHON 00JacTh «XUMHUSD», BUIBI JESITEIBHOCTH IO MOJyYEHHUIO HOBOI'O 3HAHUS, €ro
MHTEpHpeTalny, MNpeoOpa3OoBaHUI0 W MPUMEHEHUIO B Pa3IUYHBIX YYE€OHBIX M HOBBIX
CUTyalUsX.

K xoniy oOyuyenus B 8 kiacce npeaMeTHbIE pe3ysbTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:



PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJIa, XHMHUYECKUI
AJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OQHOpPOJHAs W
HEOJJHOPO/IHAs1), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas 08 XHMHYECKOIO
3JIEMEHTAa B COEAMHEHUM, MOJSpPHBIH 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHHWS,  XHMHYECKas  peakuus,
KJIacCU(PUKALUs peaklUuid: peaklMd COCIUHEHMsI, PEaKIMHU DPA3JIOKEHUS, PEeaKLUu
3aMEIIEHUs, PEeaKIUu OOMEHa, H5K30- M JHIOTEPMUYECKUE pEaKLUH, TEIUIOBOU
3¢¢deKT peakuuu, SAPO aroma, IEKTPOHHBIN CJIOW aToMa, aroMHas OpOuTalb,
paanyc aToma, XMMHYECKasl CBS3b, MOJISIPHAs M HEMOJISIPHAS KOBAJEHTHAs CBS3b,
WOHHAasl CBs3b, HWOH, KaTHUOH, AaHWOH, pPACTBOpP, MaccoBas JIOJIsI BeIIEeCTBa
(mpolLieHTHAas KOHLUEHTpalus) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATHUN U NMPUMEHATH 3TU
MOHSTHUS MIPU ONKMCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHUA (OpMyJ BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTpE/EIATh BAaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTEIEHb
OKHCJICHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAAJIC)KHOCTh BEUIECTB K
onpenen€éHHOMY KJlaccy coeAuHeHud 1o ¢GopMmyiaMm, BHJ XUMUYECKOM CBSI3U
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAHMUYECKUX COCANHEHUSX;

packpeiBaTh cMbIca [lepuonnueckoro 3akona J[. 1. Menneneesa: JeMOHCTpUPOBATh
NOHUMAaHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HMX
noJioxkeHus: B Ilepuonnueckoli CUCTEME, 3aKOHOB COXPAHEHHUsT MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;
ONMMCHIBATh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3jnuaTh MOHATHS «rJaBHas noiarpynna (A-rpymnmna)» u
«moboyHass noxarpynmna (b-rpynma)», maneie u OoibllIMe MEPUOIbI, COOTHOCHUTH
0003HauYeHus1, KOTOpbIE UMEIOTCs B Tabnuue «Ilepuonnueckas cuctema XMMHUYECKUX
anemeHTOB /I. 1. MeHneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI ATOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsAl fA1pa, OOIlee YUCIO DJIEKTPOHOB U
pacnpeziesieHre UX MO0 IEKTPOHHBIM CII0SIM);

KJacCU(PUIMPOBATh  XMUMHYECKHE  DBJIEMEHTbI, HEOpPraHWYEeCKHUE  BELIECTBa,
XUMUYECKUE peakuuu (M0 YUCITY M COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BELIECTB, IO
TermIo0BoMYy 3P DeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHbBIX
KJIACCOB, TMOATBEPXkAasi ONUCAaHWE NPUMEPAMH MOJIEKYJSIPHBIX  ypaBHEHMI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TPEBPALLEHUN B PA3IUYHBIX YCIOBUSX;
BBIUKCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYO W MOJSIPHYKO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMeHTa 1o (opMysie COECTUHEHHS, MacCOBYIO



JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XHMHYECKOM
peakuu;

IPUMEHSTh OCHOBHBIE OIEPALIUHA MBICIUTEIBHON AEATEIbHOCTA — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O0000IleHHe, CHUCTEMAaTU3aluIo,  KIacCU(UKAIMIO,  BBISBICHHUE
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — Il U3YUYEHUS CBOMCTB BEILIECTB U XUMHUUYECKUX
peakiuii, eCTeCTBeHHO-HayYHbIE€ METOJbl IMO3HAHUS — HAOIIOCHUE, W3MEpEHHE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN );

clieloBaTh IMpaBWJaM IMOJb30BaHUS XUMHUYECKOM TMOCYAOH U Ja00paTOpHBIM
o0opyZI0BaHUEM, a TaKKe MpaBuiIaM OOpalleHUsl ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMA 110  BBINOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO
MOJIYYECHUI0O W COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa U KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEICIEHHOW MAaCcCOBOWM JOJIEM PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBAaTb M  MPOBOJUTH XHUMHYECKHE OSKCIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB LIENOYEH U KHCIOT ¢ IOMOLIBIO MHIUKATOPOB (JIAKMYC,
(deHondTanenH, METUIOPAHK U IPYTHUE).

K xoHIy 00yueHust B 9 kyacce nmpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

PaCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUUYECKUN JJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEHIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTB, DJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl pEaKIusl,
XUMHYECKasl CBsI3b, TEIIOBOW 3((EKT peakuuu, MOJb, MOJSIPHBIN 00bEM, pacTBOp,
DJEKTPOJIUTBI, HEDJIEKTPOIUTHI, JJIEKTPOIUTHYECKAs JMCCOLMALMs, pPEaKkLUu
MOHHOTO OOMEHa, KaTajau3aTop, XHMMHYECKOE paBHOBecue, oOpaTHUMble U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAHOBUTENb, OKHUCIEHWE W BOCCTAaHOBJICHHE, aJUIOTPONUsA, aM(OTEpPHOCTb,
XUMUYECKasi CBs3b (KOBAJICHTHAs, HWOHHAs, METaJUIMYecKas), KpUCTaInYecKas
peméTrka, KOppo3usl METAIUIOB, CILUIABBIL, CKOPOCTh XMMUYECKOU PEAKLIUH, IIPEIEIBHO
nonycrumas konuentpauus [1JIK Bemecrsa;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHITHUH W NPUMEHATH 3TH
MTOHATHSI TIPU ONMCAHUY BEIIECTB U UX MPEBPALICHUM;

UCIIOJb30BaTh XMMHMUYECKYI0 CHMBOJMKY JJIsl COCTaBleHUS (OpMyJ BEIIECTB HU
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONPENENIATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX DJJEMEHTOB B
COEAMHEHUAX PA3IUYHOIO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K OMPEAECIEHHOMY
KJIACCy COE€IMHEHHH Mo (opMynaM, BUA XUMHUECKON CBsI3U (KOBaJIEHTHAas, MOHHAS,
METaJUIMYECKasi) B HEOPraHWYECKUX COEAUHEHUAX, 3aps] HOHA MO XUMHUYECKOM
(dopmyie, XxapakTep Cpebl B BOJAHBIX pACTBOPAaX HEOPTaHUYECKUX COSAMHEHUMN, TUIT
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

packpbiBaTh  cmbicn  llepunoamueckoro 3axkona J[. WM. MenaeneeBa wu
J€MOHCTPUPOBAaTh €ro MOHMMAaHME: OMHCHIBATh M XapaKTepU30BaTh TaAOIWYHYIO
dopmy Ileproguueckoil CHUCTEMbl XUMHYECKHX 3JIEMEHTOB: pa3inyaTh TMOHSATHUS
«rnaBHas noArpynmna (A-rpynmna)» u «mnodouHast noarpynna (b-rpymnmna)», Maibeie u



00JIbIIIKE IEPUOABI, COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS B IEPHOINUECKON
TaOMUIE, C YKCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB U 3aps] Aapa, 0011ee YUCIIO AIEKTPOHOB U pACTIPEEICHUE UX IO
AJIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
AJIEMEHTOB U UX COEIMHEHMI B Mpe/esiax MaJbIX NEPHOJ0B U TJIABHBIX MOATPYHI C
YYETOM CTPOCHUS UX aTOMOB;

KJacCU(UIMPOBATh  XUMHMUYECKHE  JJIEMEHThl, HEOPraHMYEeCKHE  BeIleCTBa,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBy yYacCTBYIOIIMX B PEAKIUU BELIECTB, IO
TerioBoMy d(d@exTy, N0 M3MEHEHHIO CTElEHEeW OKHUCICHHUS XHUMHYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTH) OOIHE W CHENU(PUUISCKUE XUMUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/IAsl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTABJISITh YPAaBHEHUS SJEKTPOJUTUYECKOM JMCCOLMALMU KHUCIOT, ILIENoYed u
COJIEH, TIOJIHBIE M COKPAILIEHHBIE YPAaBHEHHSI pEaKIMil HOHHOTO 0OMeHa, ypaBHEHUS
peakuuii, TOATBEPKAAIOUIMX CYIIECTBOBAHME T'€HETHYECKOM CBA3UM  MEXKIY
BELECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacCKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUN NOCPEICTBOM
COCTAaBJICHMSI JIEKTPOHHOTO OajaHca ATUX PEaKLUid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTU
IPOTEKaHUs] XMMUYECKUX MTPEBPAILCHHN B PAa3JIMYHBIX YCIOBHUSX;

BBIUKCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYKO W MOJSIDHYKO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJie COECIUHEHMs, MacCOBYIO
JI0JIF0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThl MO YPABHEHUIO XHUMHYECKOU
peakiuy;

coOnrofaTh TMpaBWia MOJb30BAaHUS XHMHUYECKOM MOCynoll u J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TAKXKE IMpaBuia OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMA IO BBINOJIHEHHUIO JIADOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKA U YTIIEKHUCIIOTO ra3a);
MPOBOJIUTh PEAKIUHU, MOATBEPKIAIOIINE KAYECTBEHHbI COCTaB Pa3IMYHbIX
BEIIECTB: Paclo3HaBaTh OMBITHBIM MyTEM XJIOPHA-, OpoMUA-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, TUIPOKCUI-HOHBI, KAaTHUOHHI AMMOHHS U HWOHBI
M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOUIME B BOJHBIX PAacTBOpPax HEOPraHUYECKUX
BELIECTB;

IIPUMEHSATH OCHOBHBIE ONEPALMHA MBICIIUTEIBHON E€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IEeHNE, CHUCTEeMATHU3alluI0, BBISABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI U3YYCHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKUUU, €CTECTBEHHO-
Hay4yHbIE METOJbl TIO3HAHUS — HaAOMIOACHWE, W3MEpPEHUE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICIIEHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVJIACC
KoanuecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
KonTpoJibHbIE IIpakTHyeckue
n/n NMPorpamMmbl Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTHUYECKON 5 2 bubmorexa LOK
' p https://m.edsoo.ru/7f41837c
EITENLHOCTH YEJIOBEKA
bubmnoreka IIOK
1.2 B 15
CHICCTRA 1 XHMITACCKHC peakitit https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pa3znen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoa. Iloustue 06 5 bubnnorexka HOK
' OKCHJIaX https://m.eds00.ru/7f41837¢c
99 Bonopon.Ilonstue o kucnorax u 8 1 bubmuoreka [JOK
' COJISIX https://m.edso0o.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 bu6mmoteka [IOK
' OCHOBAHHUAX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 bubmuorexa [JOK
' HEOPraHMYECKUX COEAMHEHHI https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaesneeBa. CtpoeHue aroMoB. XuUMHUYeCKasi

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

3.1

[Iepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKHX djieMeHToB J[. 1.
MenneneeBa. CTpoeHue aToma

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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3.2

XuUMH4YecKas CBI3b.
OKHUCIUTEILHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

but6mmoreka [IOK

https://m.edsoo.ru/7f41837¢c

Uroro no pasneny

bu6nmoreka [IOK

https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpems

bu6nuoreka [IOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOI'PAMME
9 KIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTnyeckue (1uubp )
NPOrpaMmbl o0pa3oBaTejIbHbIE
pecypchbl
Paspnen 1. BemecTBo 1 XuMHU4ecKHe peakul
11 [ToBTOpEeHME U yriayOneHue 3HaHUH bubnunoreka [JOK
' OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX bubnuotexa [JOK
' peaxImi https://m.eds00.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLUAIIHS. bubnunoreka [JOK

XHUMHUYECKUE PEAKIIUU B PACTBOPAX

Hroro no pazneny

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

Paznen 2. Hemerasliibl M UX COCIUHEHUSA

061_[1215[ XapaKTCPUCTHUKA XUMHUYCCKUX

bu6mmorexa [IOK

2.1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapaKTepruCTUKa XUMUYECKHIX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ bubmorexa HOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
2.3 OO6m1ast xapakTepruCTUKa XUMUYECKHIX bubnuotexa [JOK
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aneMeHToB VA-rpymisl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COEIMHEHNS
OO6m1ast XxapaKTepruCcTUKa XUMUYECKHIX
2.4 snemeHToB IVA-rpymnnel. Yrnepon u 8 1 2 bubmmorexa [IOK
' . PYHITH. pos https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHUS
Hroro no pazueny 25
Pazgen 3. MeTaJlIbI H HX COeTMHEHUS
. bu6mmoreka [IOK
3.1 Obume cBoiCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Bakueiiiine MeTaIbl M UX COSIUHEHUS 16 1 2 httos://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pasznen 4. Xumus u okpyxaiomas cpeaa
41 BemntecTtBa 1 MaTepualibl B )KH3HA YeJIOBEKa 3 bubmmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [OK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 7
ITOYPOYHOE IVNIAHUPOBAHMUE
8 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoxka Konrtpoabnbie IIpakTnueckue
n/n Bcero u3ydyeHusi ~ obOpa3oBaTe/ibHbIE

padoThI

padoThI

pecypcbl
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1 [Ipenmer xumuun. Ponp XuMuu B KU3HU but6mmoreka [IOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOJIaX TIO3HAHUS B XUMUHU bubamorexa LIOK
A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «IIpaBusna paboTs
3 B J1a0OpaTOpUU U MPUEMBI OOPAILICHHUS C bubamorexa LOK
patop P patl https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHHEM
Yucteie BemecTBa U cMecu. CIrocoObl bubmuorexa [IOK
4 .
pas3ziesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMecell (Ha mpuMepe OYMCTKY ITOBAPEHHOM bromiorexa LIOK
pHuMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMEI 1 MOJIEKYJIbI bubmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) bubmmorexa [JOK
XUMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIC BEIISCCTBA bubmmorexa LIOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YIEHUE brbmmorexa LTOK
yip v https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB bubnxoreka LTOK
PMYJId. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DJIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [{OK
OTtHocuTenbHasE MOJIEKYJISIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYECKOTO 3JIEMEHTA B but6mmorexa [IOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 Konnuecto BemectBa. Monb. MossipHast bubnuotexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nyecknue 1 XUMHYECKUE SIBICHUS. bubmuoreka [{OK

XuMH4YecKask peaKus

https://m.edsoo.ru/ff0d37fa
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[Ipu3Haky U ycioBus NPOTEKAHUS bu6bnuorexa [IOK
15 .
XUMUYECKHUX PeaKLUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEILIECTB. bubnmnoreka HOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus KoaudecTBa, MacChl BEIIESCTBA 1O bubnunorexa LIOK
YpaBHEHUSM XUMHUYECKUX pEaKIni https://m.edsoo.ru/ff0d5708
Knaccudukanms XUuMHISCKUX pPEaKIIui
18 (coe I/IHq;HI/ISIH a3J10KEeHUS 3a1\12e ;:II/ISI bubmmorexa LIOK
A P > SAMETIEIL, https://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
19 sHIMKIONnEAUCT. O000IICHHE 1 bubmmorexa LIOK
H AHCT: Hul https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIMs 3HaHUH
20 KonTponbnas padora Nel mo Teme «BeriectBa bubmmorexa [JOK
1 XUMHUUYECKHE PEaAKIIUN» https://m.edsoo.ru/ff0d4290
Bo3myx — cMech razoB. CocTaB Bo3ayxa.
21 Kncn};xo — DJIEMEHT U MPOCTOE BE y:CTBO bubmorexa LIOK
poat p m ’ https://m.edsoo.ru/ff0d448e
O30H
dusndyeckre U XMMUUECKIE CBOMCTBA
22 KHCII0po/ia (peakliy OKUCIIEHUS, TOPEHUE) bubmmorexa [OK
post H » TP ) https://m.edsoo.ru/ff0d4614
[TonsiTne 06 okcumax
CrocoObI MoTy4YeHUsT KUCIOPO/ia B
23 JabopaTopuu iqn OMBIHIHerH(;Z:)TH brbmmorexa [TOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TemnoBoit 2 hHeKT XUMHUUECKON peaKInu,
24 MTOHSTHE O T(i)(bMOXI/IMI/I‘{eCKOM paBH:HI/II/I Bubmmorexa [IOK
P P ’ https://m.edso00.ru/ff0d4790
9K30- U SHJOTEPMHUUECKUX PEAKIIMIX
TommuBo (HedTh, yroias U METaH).
25 3ar HBHCI-EI/ICQI;OB . a, CIIOCOOBI Zro bubnmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
26 [IpakTuueckas pabora Ne 3 o Teme bubmuoteka [IOK

«[lony4yenue u coOupanue KUCI0poaa,

https://m.edsoo.ru/ff0d4ae2
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M3yYEHHUE ETO CBOMCTB)»

97 Bomopon — a5ieMeHT 1 MpoCcTOoe BEIIECTBO. bubnunoreka LIOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
08 du3nuecKrue U XUMUYECCKHIEC CBOMCTBA bubnunoreka LIOK
Bojopoa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4ddo
bubnunorexa LIOK
2 IT
o OIPITHE O RHCTIoTax f COMX https://m.eds00.ru/ff0d50d2
30 Crioco0bI MoTy4eHUs BOAOPOIa B bubnmnoreka HOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4 mo Teme
31 «[Tonyuenue u codbupanue BOAOPOIA Bubmiorexa OK
i . p AOPOAE, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
N bubmuoreka [{OK
32 M i1 00 ) A
ONAPHBIF OGHEM ra3oB. 3AKOH ABOrazpo https://m.edsoo.ru/ff0d542e
Brranciienus 00bEMa, KOJIMUECTBA BEIIECTBA
33 rasa o ero U3BECTHOMY KOJHUYECTB bubnnorexa [JOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITH 00BbEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BLEMHBIX bubnmorexa [IOK
pearh i https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnyeckre U XUMUUECKHE CBOMCTBA BOJIbI bubnmorera [IOK
A https://m.edsoo.ru/ff0d587a
bubmmoteka IIOK
36 i. I1
CocraB ocHoBanwuii. [ToHsTHe 00 HHIMKAaTOpaX httos://m.edsoo.ru/ff0d59e2
Boza kak pactBoputens. HachlleHHbIE 1
37 HCIfaCBI CpHHLIe paCTBO Bl MaICHCOBaH oJIst bubmmorexa TIOK
- PACTBOPHL. s https://m.eds00.ru/ffod5b40
BEIIIECTBA B PaCTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «I[IpuroToBiIeHNE PACTBOPOB C OIIPEACIEHHON bubnmorexa LOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBAY
39 KonTposapHas padora Ne2 mo Teme bu6mmoreka [JOK
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«Kucnopoa. Bonopoxa. Boga»

https://m.edsoo.ru/ff0d6342

OKcuapl: COCTaB, KiIacCuUKaIs,

bubnunoreka LIOK

40 HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHsI: COCTaB, KJIaccu(UKaIus, bu6nmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHUYECKHE CBOMCTBA bubnmnoreka HOK
OCHOBaHUMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMUYECKHE CBOMCTBA KUCIIOT bubmmorexa [IOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmmoreka [JOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 I'eneTnyeckas cBsI3b MEXy Kilaccamu bubnnorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
. bubmuorexa [IOK
49 O06o00611eHre U crucTeMaTu3alus 3HaHu| httos://m.edsoo.ru/00ad9ch?
50 KonTtponbHas padora Ne3 no reme "OcHOBHBIE bu6muoreka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIacCUPUKAITTN
51 XUMHYECKHX A1eMeHTOB. [IoHATHE O Tpynnax bubmorexa [TOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
52 [Tepnoanueckuii 3axoH u [leprnognueckas bubmorexa [TOK

https://m.edsoo.ru/00ada52c
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CHCTeMa XUMHYECKHUX deMeHToB /1. U.

Mennenecena
53 T1eproasl, IPYIIILI, ITOATPYIIIEI Bubmaorexa ITOK
PHOAEL TPY » OATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuorexa [IOK
H30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB
55 sneMeHToB Ilepuognueckoit cucremsr . U bubmorexa HOK
proA o https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
56 €ro IoJIokeHuro B [lepuoauueckoil cucreme buGnuorexa [IOK
proa https://m.edsoo.ru/00ada824
J1. 1. MeHnaeneeBa
3nauenue [lepuoandeckoro 3akoHa st
S7 a3BUTHS HAayKu U npaktuku. [{. U bubmorexa HOK
P yi i Tpar T https://m.edsoo.ru/00ada96e
MeHnpeneeB — y4€HBIN, TIEIAroT ¥ TPAKIAHIH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
58
XUMHAYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmorexa LIOK
59 5!
OHHAML XIMITHECKAA CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHasa nosapHas XUMH4YecKas CBI3b Bubmiorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosspHas XUMUYECKast CBA3b bubnnorexa [JOK
P https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
62 C
TCHCHb OKHCTICHIA https://m.edsoo.ru/00adae28
63 OKHUCINTENIHHO-BOCCTAHOBUATEIBHEBIE PEAKIIUI bubmmorexa TOK
peakil https://m.edso0.ru/00adb076
64 OKHUCITUTEN U BOCCTAHOBUTEIHU bubmmorexa TIOK
https://m.edso0.ru/00adb076
65 KonTponbnas pabora Ne4 no teme «CtpoeHue bu6muoreka [JOK

aroMa. XHUMHUYECKasl CBS3b»

https://m.edsoo.ru/00adb486
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66 PesepBublit ypok. O0o0mIeHNE U 1 bu6bnuorexa [IOK
CUCTEMATU3aLMs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHNE 1 1 bubnmnoreka HOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O6o0mieHne 1 1 Bu6muotexa [JOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kourpoabnble IIpakTnyeckue
n/n Bceero u3ydyeHuss  o0Opa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsbl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 crucTemMa XuMudeckux anemeHToB /1. U 1 bbmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
NIEPUOJIOB
3 Knaccudukamus 1 HoMeHKIaTypa 1 bubmuoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHU4uecKoM CBS3U 1 THITBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel o teme
5 «[ToBTOpEHuUeE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
5 Knaccudukanus XuMuueckux peakuui no 1 bu6muoreka [JOK
pa3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
7 [TonsiTHe 0 CKOPOCTH XUMHUYECKOM peakluu. 1 bubmuoteka [IOK

ITonsITHE O TOMOTEHHBIX U TCTCPOTCHHBIX

https://m.edsoo.ru/00adbe9a
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peaKIusIx

[TousaTHe 0 XUMHUUECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIIHUE HA CKOPOCTH

bu6nmorexa [IOK

8
XUMHYECKON PEaKIMHU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubnuorexa [{OK
peakuu https://m.edsoo.ru/00adcade
Teopus 3J€KTPOIUTHUECKON TUCCOLMALINN. Bu6muotexa [JOK

10
CunpHBIC U CITA0BIC AIIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 Honnbie ypaBHEHHS peaKIuit bubmorexa [JOK

yp peaxi https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIIOT M OCHOBAHHI
12 B CBETE IIPEJICTaBICHUN 00 bubmorexa [JOK
peal N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLIMAIIIHI
XuMHUYECKHEe CBOMCTBA COJICH B CBETE
13 [IPEICTABIIEHUNA 00 IIEKTPOIMTHUECKON Bubmiorexa OK
P P https://m.edsoo.ru/00add8b2
JIHCCOIHAIAN
14 [TonasTHE O THAPOIN3E COICH bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 O0001IeHre U cUcTEMAaTH3alUs 3HAHUI
H 1 https://m.edsoo.ru/00addd12

16 [Tpaktnyeckas pabora Ne 1. «Pemenue bubmuoteka [IOK
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonrtponsHas padora Ne2 o teme

17 «DIIEKTPOIUTHYCCKAS JUCCOLUALIHS bubmorexa [JOK

P ' https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)

18 OO0mras xapakTepucTHUKa rajJoreHoOB. bubnuotexa [JOK
XHUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KUCIIOTA,

P P . bubmuoreka [{OK

19 XUMUYECKHE CBOWCTBA, MOTyYeHHUE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTuueckas padora Ne 2 o reme

but6mmoreka [IOK

20 «ITonydyenue coJITHOM KUCIIOTHI, U3yUECHHE €€
N yi yi https://m.edsoo.ru/00ade348
CBOMCTBY
Brruncnenus no ypaBHEHUSIM XUMHYECKUX
21 €aKI1ii, ecliu O " 3 PEareHTOB JIaH B bubamorexa LIOK
Wi, €CITU OJTUH U TCHT
peari, A P A https://m.edsoo.ru/00ade488
U30BITKE
99 O61as xapakTepucTrka 3aemMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AIOTpOnHBIC MOTIU(DUKAIIMH CEPHI.
23 Haxoxcp SHHE Ccephl I/Iq;é coe I/IHGI;{I/If/'I B bubmmorexa [JOK
! P fI https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHEe CBOICTBA cephbl
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubnnorexa [JOK
XUMUYECKHE CBOKCTBA https://m.edso0.ru/00ade802
o5 Oxkcunel cepol. CepHast KHCIIOTa, (hU3HUECKUe bubnnorexa [JOK
1 XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
26 HPOMBIIIJICHHOTO CII0C00a MOTyYeHUs bubmmnoreka HOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaroIllel Cpe/ibl COeTMHEHUSMU CEPhI
97 Brruncnenue MaccoBoii 10U BBIXO/1a bubmmoteka IIOK
IIPOJIYKTa PEaKIIUH https://m.edsoo.ru/00adec8a
OO61as xapakTepucTHKa 3J1eMEHTOB VA-
28 o Apso pac OCTpaHEHUE B MIPHPOJIE bubmmorexa LIOK
TPYIIIBL T pPOCT ,
pyn - pactipoctp . PHpOA https://m.edsoo.ru/00adeea6
bu3HYECKre M XUMUIECKHIE CBOHCTBA
29 AMMHaK, ero pu3nvYecKue 1 XUMUYECKHe bubmuoreka [IOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[TpaxTiueckast padorta Ne 3 o teme
30 «ﬁon eHue al\fMI/IaKa H3y4YEHUE €ro Bubmmorexa [IOK
Ve 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas KucnoTa, e€ Gu3ndecKue u bubnmnoreka [JOK

XAMHUYECKUE CBOWCTBA

https://m.edsoo0.ru/00adf306
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Hcnonp3oBaHue HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MMUHEPAJIbHBIX Y100pEHUI.

bubnunoreka LIOK

32
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHHUSIMU a30Ta
®dochop. Okcun dhocdopa (V) u pochopuas
33 KHCIIOTa, (PU3NYECKUE U XUMHUYECKHUE bubamorexa LIOK
L https://m.eds00.ru/00adf68a
CBOMCTBA, MOJIyYCHUE
Hcnonp3oBanue pocharoB B kauecTBe
34 MHHEPAIBHBIX YA0OpeHHi. 3arps3HeHue bubmmorexa [IOK
p . yAooP - a1 https://m.edsoo.ru/00adfc20
PUPOIHOH cpebl pocharamu
Yrnepon, pacpocTpaHeHHUE B PUPOJIE, bubnnorexa [JOK
35 .
(bU3MYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XHMUYECKHE CBOMCTBA. DKOJOTHUSCKHUE bubnunoreka LIOK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTIepoa https://m.edsoo.ru/00adfebe
(V)
bubnunoreka LIOK
37 VYronpHas KUCIIOTa U €€ COTu
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o teme
38 "ITonyyeHue yriaeckucioro rasa bubmmorexa [TOK
ya yr ) | https://m.edsoo.ru/00ae027e
KauectBeHHast peakius Ha KapOOHAT-UOH
39 [lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKUX bubmuoreka [IOK
BEII[ECTBAX KAK O COCAUHEHUSX yIiIepoaa https://m.edsoo.ru/00ae054e
bubnunorexa LIOK
40 Kpe i1 ¥ €r0 COCeIUHE
PEMHHIT H er AR https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
41 JKCIIEPUMEHTAJIBHBIX 33J1a4 10 TEME bubmorexa HOK
p . a https://m.edsoo.ru/00ae0bf2
«Bakueime HeMeTalIbl U X COCAUHEHUS
42 KonTtponbHas padora Ne3 o reme bu6muoreka [JOK
«Baxueiinme HeMeTaUIbl U UX COeIUHEHUS https://m.edsoo.ru/00ae0el8
43 OO0mras XxapaKTepuCcTUKa XUMHIECKIX bubnuotexa [JOK
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DJIEMEHTOB — METaJIJIOB. MeTajutnueckas
CBsA3b U MCTAJINIMYCCKAs KPUCTAJUIMYCCKAA
peméTka. PU3HYECKUE CBOMCTBA METAJLIOB

https://m.edso0.ru/00ae103e

XUMHAYECKHUE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUUECKUH Psiji HAIIPSLDKEHUN BH6J?HOTeKa LHOK
MCTAILIOB https://m.edso0.ru/00ae1156
OO6mme cnocoObl MOTYYEHUS METAJLIOB.

45 CnnaBbl. BeruucieHust o ypaBHEHUAM bubnmnoreka HOK
XUMHYECKUX PEaKIUi, €CIIU OAUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UH METAJLIOB bubmorexa HOK

https://m.edso0.ru/00ae1278
bu6nmorexa LIOK

47 Wenorzie MeTaIEL https://m.edsocL).IrUIOan14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTHSI bubnmorexa [IOK

https://m.edsoo.ru/00ae14b2

49 [[lenoyHO3eMeNIbHBIC METAIIIBI — KAJIBIIUN U bubmuoreka [{OK
MarHui https://m.edsoo.ru/00ae15e8

50 Bakueiinme coeTMHEHNS KaJILIUS bubnmorexa [JOK

https://m.edsoo.ru/00ae15e8

51 O06o0meHre U cucTeMaTr3aIus 3HaHUH

52 JXKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs E;ISSH/I//I;T:;(;?:aE 0261886

53 [TpakTuyeckas padora Ne 6 o Teme bubmmnoreka HOK
"YKé&cTKkoCTh BOJIBI M METO/IbI €€ yCTpaHeHUs " https://m.edsoo.ru/00aelae8

N but6mmorekxa [IOK

>4 AmOMHHHH https://m.edsogrUIOanlc64

55 AMpoTepHbIe cBOMCTBA OKCHIA U bu6muoreka [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64

56 Keneso but6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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57 Oxkcuabl, rTuapokcuasl u conu xkenesa (1) n 1 bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cUCTEMATU3ALMS 3HAHUI 1
[IpakTuyeckas padora Ne 7. Pemenue
59 DKCIHEPUMEHTAILHBIX 3a/1a4 I10 TEME 1 buGnnorexa [IOK
p . https://m.edsoo.ru/00ae3de8
«Baxknelme MeTaibl U UX COSIUHEHUS
Brrurcnenus o ypaBHEHUSIM XUMHYECKUAX
CaKIIM, €CJTM OJUH 13 pearcHTOB JaH B
60 §36HTKG WM COJIC )KI/ITI:'[ HMECH 1 bubmorexa OK
Aep . p ’ https://m.eds00.ru/00ae1750
Brrurcnenus MacCOBOM JI0JIH BBIXOJIa
MPOJYKTA PeaKuu
61 O0o01IeHNe U CHCTeMAaTU3aINs 3HAHUN 1
62 Kontponbnas pabota Ne4 o reme 1
«BaxkHel1mne MeTaibl U UX COSIUHEHUS
63 BemectBa 1 MmaTepuanbl B TOBCETHEBHOM 1 bubnunoreka LIOK
JKU3HH YEJI0BEKA https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arps3HEHNE OKPYIKaAIOIIEH bubnnorexa [JOK
64 1
cpensl https://m.eds00.ru/00ae4270
65 Ponp XxuMHUM B pELIEHUH SKOJIOTHUYECKHUX 1 bubmmnoreka HOK
npobiem https://m.edsoo.ru/00ae4270
PesepsHblit ypok. O60011eHNE 1 bubmmnoreka HOK
66 . 1
crucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0o01IeHNE U 1 bubmuoreka [IOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6001IeHNE U 1 bub6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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