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HOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHUM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTaBIICHA HA
OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHON 0O0pa3oBaTENbHOW MPOTrPaMMBI
OCHOBHOTO 00miero o6pazoBanusi, npeacraBieHHbIXx B @PI'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YUYETOM KOHIEHIUU TPENOJaBaHUs
y4eOHOTO IpeaMeTa « XuMuUs» B 00pa3oBaTesibHbIX opranuszanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpeACTaBICHHUE O LENAX, OOIIEH cTpareruu oOy4eHus,
BOCITUTAHUS W Pa3BUTHA OOYUYAIOIIUXCS CPEACTBAMH YYEOHOTO MpEaMETa, yCTAHABIMBACT
00s3aTeIbHOE TIPEIMETHOE COJIEPIKaHNE, PElyCMaTPUBAET pacipeielieHue ero rno Kiaccam
U CTPYKTYpUpPOBaHHE [0 pazfenaM W TeMaM MporpaMMbl 1O XHMHH, OINPEEIsIeT
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XApPAKTEPUCTUKH COJICPKAHUS, PEKOMEHAYEMYIO
MOCJIETOBATEILHOCTh M3YUYCHUSI XUMHUU C YIETOM MEXIPEIMETHBIX M BHYTPHIIPEAMETHBIX
CBSI3€H, TOTUKK Y4eOHOTr0 Ipoliiecca, BO3PACTHBIX OCOOCHHOCTEW 00yJarOIIUXCsl, ONIPEACIISIET
BO3MOKHOCTH TIpEeIMETa JJisi peanu3alud TpeOOBaHU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON MpPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA, a TaKxkKe
TpeOOBaHMI K pe3ysibTarTaM OOy4YeHUs] XMMHU Ha YpPOBHE Li€JIeM H3ydeHUs MpeaMera u
OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOM JEATEIbHOCTU OOYYaOIIErocss M0 OCBOEHUIO
y4e0HOTO COJIepKaHUS.

3HaHWE XUMUU CIIYKUT OCHOBOH 1Jisi (hOPMHUPOBAHUS MUPOBO33PEHUS 00yUaroerocs,
€ro MpeCTaBICHUI 0 MAaTEPUAIIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMBIE
XUMHUEH TMPEJCTABICHUS O B3aUMOIIPEBPAICHUSIX AHEPIMU U 00 HSBOJIIOIMU BEIIECTB B
MPUPOJIC, O MyTAX PEIICHUs II00ATBHBIX MPOOJEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA —
CBIPbEBOM, DHEPreTHUECKOW, TMHINEBOW ¢ HKOJOTHYECKOM Oe30MacHOCTH, MpoOsieM
31paBOOXPAHEHUS.

N3yuenne xumun:

CIIOCOOCTBYET peajiu3alldd BO3MOXXHOCTEH JJis caMOpa3BUTUS U (POPMUPOBAHUS
KYJBTYPbI JINYHOCTH, €€ 00111el 1 (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (QOPMUPOBAHWUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEM
00y4JaroImxcsi, HABBIKOB MX CAMOCTOSTEIIbHON YUEeOHOU NS TEIbHOCTH, SKCIIEPUMEHTATBHBIX
U HCCIIENOBATEIbCKUX YMEHHUH, HEOOXOJIUMBIX KaK B TOBCEIHEBHOM >XM3HHM, TaK U B
podeCCUOHATIBHON JIeATEIbHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIIUICHUS], 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIA/la HAa EJAWHCTBO TIPUPOABI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTAallOM B
(hopMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PaMOTHOCTH O00YYarOITUXCS;

CrocoOCTBYET (POPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO--HAYYHBIM
3HaHUAM, K TPUPOJIC, K YEJOBEKY, BHOCHUT CBOM BKJAJ B DKOJOTMUECKOE OOpa3oBaHME
00yJaroIxcs.

JlanHbIe HaTIpaBJICHHS B OOYYCHHH XUMHHU 00€CTICUNBAIOTCS CICIU(PUKON COJEpKaHUS
y4eOHOTO MpeaMeTa, KOTOPbIA SIBJISETCS IMEIarorMyeckd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOI1 HAYKM XMMHU Ha ONIPEJIETIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOCHHE
00y4aroIMMHUCS CUCTEMbI ITEPBOHAYAIBHBIX TOHATUN XUMHUH, OCHOB HEOPTaHUUECKON XUMUHU
Y HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHITUH OPraHUYECKON XUMUHU.

CtpyKTypa cofepkaHusi IpOrpaMMbl [0 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxonaa K e€ uzyuyenuro. CopepkaHue CKIAbIBAETCS U3 CUCTEMBI MOHATUH O XMMUYECKOM
AJIEMEHTE W BEUIECTBE M CUCTEMBI MOHATUU O XUMHUYECKOW peakuuu. O0€ 3TH CHCTEMBI
CTPYKTYPHO OPTraHM30BaHbI MO MPUHIUITY MOCIEI0BATEIIBHOTO Pa3BUTHS 3HAHUI HA OCHOBE
TEOPETUYECKUX MPEICTABICHUIN PA3HOTO YPOBHS:

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

— Ilepuoanueckoro 3akoHa J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUA O CTPOECHUU aTOMa U XUMUYECKOH CBA3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

Teopernyeckre 3HaHHUSI PacCMATPUBAIOTCA HAa OCHOBE 3MIIMPHUYECKH ITOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K APyromy,
BBINIOJIHSIST QYHKIIMU OOBSICHEHUS U MPOTHO3UPOBAHMS CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEM
MPAKTUYECKOTIO MPUMEHEHUS U TOJIYUEHHS NU3y4aeMbIX BEIIECTB.

OcBoeHHEe MpPOrpaMMbl MO XUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XUMHUYECKOM COCTABIIAIONICH HAyYHOM KApTHHBI MUpa B JIOTUKE €€ CUCTEMHON NPHUPOJBI,
LIEHHOCTHOT'O OTHOIIECHMsI K HAYYHOMY 3HAHMIO M METOJaM IO3HaHUs B Hayke. M3ydeHue
XUMHUHU TPOUCXOJUT C MPUBIICYEHUEM 3HAHHMIA W3 paHee M3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxarommii Mup», «buonorus. 5—7 xkiaccs» u «dusnka. 7 Kinacey.

[Ipu u3ydeHnn XUMHUH IPOUCXOAUT (HOPMHUPOBAHNE 3HAHUIM OCHOB XMMHUYECKON HayKU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YeJIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYypbl. 3ajada ydyeOHOTO NpeIMeTa COCTOMT B
(bOpMHUPOBAHUM CUCTEMbI XUMHUYECKUX 3HAHUN — BaKHEHIINX (PAaKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIEHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3blKa HAyK{, B MPHOOIIEHWH K HAayYHbIM METOaM IMO3HAaHUS MPU H3YyUYEHUHU BEIIECTB U
XUMHUYECKUX pEaKIHid, B (POPMUPOBAHUM W DPA3BUTUU IO3HABATEIbHBIX YMEHUH U UX
MPUMEHEHUN B Y4eOHO-NIO3HABATENBbHON U Y4eOHO-HCCIEAOBATEIbCKON JEeATEIbHOCTH,
OCBOEHMH MPaBUJI O€30MaCHOTO OOPAILIEHUS C BEIIECTBAMH B TIOBCEIHEBHOM KU3HM.

[Ipu U3yuyeHNH XUMUHU Ha YPOBHE OCHOBHOrO 001Iero o0pa3oBaHUs Ba)KHOE 3HAUCHUE
MpUOOpENH TaKKUe MeId, Kak:

— (hopMHpOBaHNE UHTEIJIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHIo,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO PELIEHUH, CIIOCOOHOW aganmTHpOBAaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HANpaBJICHHOCTh OOYYEHHsSI Ha CUCTEMATHYECKOE MPUOOIIEHHE OOydaroumxcs K
CaMOCTOSATENIbHOM  ITO3HABATEJIbHOM  JEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHuS,
(hOpMUPYIOIIM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrnieyeHre yCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYyYAOIIMMUCS OIbITa
pa3Ho00pa3HON AEATENbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KITFOUE€BBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHILIMI), UMEIOLIUX YHUBEPCATbHOE 3HAUCHHUE JIs1 PA3JIMUYHbIX BUAOB JIEATEIbHOCTH;



— (gopmupoBanue o0me (QyHKIIMOHATEHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHUCJI€ YMEHUI OOBACHSITH U OLIEHUBATD SIBJICHUS OKPYKAIOIIET0 MUPA, UCTIONb3YS 3HAHUS
W OTBIT, TIOJYYCHHBIC MPH HM3YYCHHH XUMUH, TMPUMEHSATHh WX TPU PEHICHUH TpoOJieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM ACATEIBLHOCTH;

— (dopmupoBanue y oOydYarouMxcsi TYMaHMCTHUYECKHX OTHOIICHHWM, MOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJIS1 BRIPAOOTKH DKOJIOTHYECKH IEIeCO00pa3HOTO TTOBEACHUS
B OBITY W TPYJOBOM NESITEIBHOCTH B IEJIAX COXPAHCHUS CBOETO 3JI0POBBS U OKPYKAIOIICH
IPUPOJIHOM CPELBI;

— pa3BUTHE MOTHBAIlMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0 HAa OCHOBE YCBOEHHS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpOoGUJIsS U HANPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUSI.

OO61iee yncao 4acoB, OTBEAEHHBIX JJIA U3YyUYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlent0), B 9 kiacce —
68 yacoB (2 4yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUASA

8 KIIACC

IlepBoHaya/ibHbIE XUMUYECKHE IOHATHUS

[Ipenmer xumuu. Ponp XMMuM B KM3HU YEIOBEKa. XUMHUS B CHCTEME HayK. Tema u
BellecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHWE BellecTB. [loHATHE O
METO/Iax MO3HaHUs B XUMUU. YucThle BemecTBa U cMecu. CriocoObl pasziesieHus: CMeceu.

ATOMBI MU MOJEKYJbl. XUMHUYECKHE 3JIEMEHTbl. CUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie u CclIOXKHBIE BelleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (popmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTtaBa BemlecTB. OTHocuTenbHas atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KonunuectBo BemectBa. Monbs. MossipHass macca. B3anMoCBs3b KOJIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérsl mo hopMynam XUMUYECKUX COCTUHECHUIA.

OU3NYECKUE U XUMUYECKHE SIBICHUA. XUMUYECKas peakuusd U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeIIECTB. XUMHUYECKHe ypaBHeHusa. Kiaccudukanms XUMHUYECKUX
peakiuii (COeTMHEHUs, pa3JIoKEHUSs, 3aMeIeHNUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, MpaBUiIaMu pabOThI B Ta0OpaTOpUU U MpUuéMamMu
oOparieHus ¢ 1abopaTtopHbIM 000PY/I0BaHUEM, U3YUCHHUE U ONMHUCAHUE (PU3NYECKUX CBOMCTB
00pa3iioB HEOPTAHUYECKUX BEIIECTB, HaOM0IeHne Pu3nuecKkux (TJIaBjIeHUE BOCKA, TasHHE
JbJa, pacTUpaHUE caxapa B CTYNKE, KUTICHUE U KOHJIEHCAIUS BOJIbI) U XMMHUECKUX (TOpeHne
CBEUHU, MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla ¢ KUCIIOTOW) SIBICHUM,
HaOJIO/ICHUE W OINKMCAaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pa3ioKeHHe
caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUIPOKCUIA MEH
(Il) npu HarpeBaHuu, B3aMMOJEHCTBHE *Keie3a ¢ pacTBopoMm conu meau (II), mzydenue
CIOCOOOB pa3feleHus CMECe: C TMOMOILIbI0 MarHuTa, (UIbTPOBAHHE, BbINApUBAHUE,
TUCTUJUISILMSL, XpomaTorpadusi, mpoBeAeHUE OYKMCTKU IMOBAapEHHOW coyM, HAOMIOJACHUE U
ONMCAHUE PE3YJIbTATOB MPOBEACHUS ONbITA, WILUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MaCCHlI,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue xuciopoma B mpupoje, ¢GuU3MYeCKMe U XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunsl. I[lpumenenue xkuciaopoma. CrmocoObl TOMyYeHHs] KHCIOpPOJa B
nabopaTopuu U IpoMbIIIEHHOCTU. KpyroBopoT kucinopoa B npupoae. O30H — asioTporHas
MOU(DUKALIHAS KACIOPO/Ia.

TernoBoit 3 (PekT XMMHUECKOW peakinH, TEPMOXMMHYECKHE YpPAaBHEHHMS, DK30- U
SHJIOTEPMHUYECKUE PEAKIMU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3 (exTa, pa3pyIieHne 030HOBOTO CIIOS.

Bopopon — snemeHt m mnpocroe BemiecTtBo. Haxoxknenue Bomopoaa B MpPUPOJE,
(du3nUecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOcOObI osrydeHus. Kucinotel u comnu.

MonsipHbiil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne cBOMCTBAa BOAbl. Boma kak pactBopurens. PactBopsl. HacelmeHnHbsle u
HEHACBIIICHHbIE pAcTBOPbI. PacTBOpMMOCTh BewiecTB B Boje. MaccoBasi A0Js BELIECTBA B
pactBope. XUMUYECKHE CBOKMCTBA BOJIbl. OCHOBaHUsA. PoJib pacCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B pupoze. 3arpsi3sHEHUE NPpUPOAHBIX BOJA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nweopranmdeckux coemuHeHuid. Oxcuanl. Knmaccuduxarms OKCHAOB:
cosieoOpasyroniiue (OCHOBHBIE, KHCJIOTHBIE, am{pOTEepHbIE) H  HECOJICOOpa3yIoIIHe.
Homenknatypa okcuaoB. dusnueckue M XUMHUYECKHE CBOMCTBA OKcuaoB. [lomydenue
OKCH/JIOB.

OcHoBanusa. Knaccudukanuss OCHOBaHM: HIENOYM W HEPACTBOPHUMBIE OCHOBAHHSL.
Homenknarypa ocHoBanuii. @u3nyecKkue U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lomyuenune
OCHOBAHUH.

Kucnotsl. Knaccudukanus kucinot. Homenknatypa kuciaor. Pu3ndeckue i XuMHUIeCKHe
cBoiicTBa KUCIOT. Psn aktuBHOCTM MeTaiuioB H. H. bekerosa. [lonyuenune kucmior.

Comu. HoMenkmarypa cosieil. @u3nyeckue 1 XMuMHYECKHe CBOMCTBA coell. [lomyuenune
COJIEH.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUN.

Xumuueckuit IKcnepumenm:

KAueCTBEHHOE OIpEIe/ICHUE COAEpKaHUA KHUCIOpOJa B BO3JyXe, IMOIYy4YEHUE,
coOupaHue, pacCliO3HABAHKUE U M3YUYEHUE CBOMCTB KHUCIOPOAa, HAOIIOACHUE B3aUMOICHCTBUS
BEILIECTB C KHUCJIOPOJIOM M YCJIOBHUSI BO3HMKHOBEHHUS U TpEKpalleHusi TopeHus (moxkapa),
O3HAaKOMJICHHE C 00pa3laMu OKCHIOB U OMHCAHHE MX CBOMCTB, MOJy4Ye€HUE, COOMpaHUE,
pacrio3HaBaHHE€ M HM3y4YEHUE CBOMCTB BOJOpoJa (TOpEeHHUE), B3aHMMOJEHCTBHE BOJIOpPOJa C
okcusioM meau (I1) (BO3MOXXKHO MCMOJIb30BAHUE BUAECOMATEPUATIOB), HAOIIOIeHUE 00pa3IioB
BEILIECTB KOJUYECTBOM 1 MOJIb, MCCIEIOBAHHE OCOOEHHOCTEH pacTBOPEHUSI BEUIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOU J0JIEN
PacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHUE BOJIbI C METa/UIaMU (HATPUEM U KaJbIUEM)
(BO3MOXHO HMCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBaHUE OOpPA3LOB HEOPTraHUYECKUX
BEILIECTB PA3JIMYHbBIX KJIACCOB, HAOIOIEHNE U3MEHEHHSI OKPACKU MHIUKATOPOB B paCTBOpax
KUCJIOT W lIejouel, n3ydeHnue B3aumozeicTtBus okcunaa menu (1) ¢ pactBopoMm cepHoi
KHUCJIOTBI, KHUCJIOT C METaJUIaMU, PEAKIUil HEeUTpaau3aluu, MOJy4eHUE HEPaCTBOPHUMBIX
OCHOBaHHU, BBITECHEHHME OJHOTO MeTajyla JAPYrMM M3 pPacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe « BaxkHeiiire Ki1acchl HEOPraHMYECKUX COSIMHEHUIN.

Iepuoanueckuii 3axkoH u Ilepuognueckasi cucreMa xumudeckux djemenTos /1. U.
Menpaeseena. Crtpoenne aTOMOB. XumMuueckas CBAA3b. OKHUCJIUTETBHO-
BOCCTAHOBHUTEJ/IbHbIE PEeAKIIUN

[lepBbie TOMBITKH KIacCU(MUKAIIMK XHUMHYECKUX DJIEMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIIEJIOYHBIC U IIEJTOYHO3EMEJbHbIC METAILIbI, TaJIOre€Hbl, WHEPTHHIC
ra3bl). DJIIEMEHTBI, KOTOpbIE 00pa3ytoT aM(pOTEPHBIE OKCUIBI U TUAPOKCHU/IBI.

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xumuudeckux siemeHToB /I, H.
MenneneeBa. KopoTtkonepuonnas u anuHHonepuoaHas ¢opmel [lepuoaudeckoil cucTembl



xumudeckux sneMeHToB J[. M. MenneneeBa. Ilepuoast m rpymmbl. OU3HYECKUN CMBICH
IIOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX saep. HM3oromel. Onexktponsl. CTpoeHHE
AJIIEKTPOHHBIX 000J0YeK aToMOB IMepBbix 20 XUMHUECKMX 3JieMEeHTOB llepuomnyeckoi
cucremsl [1. 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO 3JIEMEHTA I10 €0 MOJ0KEHHUIO B
Ilepnommueckou cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJInyCca aTOMOB XUMHUYECKUX FJIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYIIIIAM U MEPHUOIAM.

3nauenue llepmommueckoro 3akoHa u Ilepuonnueckoil CHCTEMBI XHMHYECKHUX
AJIEMEHTOB JUIS Pa3BUTUA HayKu U npakTuku. . 1. Mennenees — yd€Hblil U rpak1aHUH.

Xumuueckass  cBi3b.  KoBasieHTHas  (NOJsipHasl W HENOJISIpHAsi)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucieHuss. OKHUCIHMTEIBHO--BOCCTAHOBUTENIBHBIE peakuuu. [Iponeccel
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4yeHue 00pa3LOB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJIEHCTBHE THAPOKCUIA
LHMHKA C paCTBOPAMH KHUCJIOT U IIEI0YEH, IPOBEIACHUE ONBITOB, MITFOCTPUPYIOLINX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHU).

Mesxcnpeomemmnbwie ceasu

Peanuzanyst MeXXIpeAMETHBIX CBSI3€H MPHU U3YYEHUH XUMHUU B 8 KJIACCE OCYILECTBISECTCS
4yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TOHATHHA, TaK W TOHATHMH,
SBJISIFOLUXCSI CACTEMHBIMHU TSI OTJIEJIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEeHHO--HAY4YHBbIE TMOHSATHS: HAy4YHBIM (akT, TUMOTEe3a, TEOPHs, 3aKOH,
aHaliu3, CHUHTE3, KJIacCU(pUKALMS, NEPUOJUYHOCTb, HAOIIOAEHUE, DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHNUE.

@dusuka: marepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIbI,
PaZloOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUI 3apsiji, BEUIECTBO, TEJO, 00bEM, arperatHoe
COCTOSIHME BELIECTBA, ra3, (PU3NUYECKUE BEIIMYUHBI, €AUHUIBI U3MEPEHUsS, KOCMOC, TUIAHETHI,
3BE371b1, ComHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: armochepa, ruapochepa, MUHEpaibl, TOPHBIE TOPOJABI, IOJIE3HBIC
HCKOIIaEMBbIE, TOIUIMBO, BOIHBIEC PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakius

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xumuueckux siemeHToB /I, H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kaaus, KaJIbLUHUs U UX COCAUHECHUN B COOTBETCTBUHU C
MTOJIOKEHUEM DIIEMEHTOB B [Iepronueckoi cucTeMe U CTPOEHUEM MX aTOMOB.

CrpoeHne BeniecTa: BUIbl XMMUYECKOW CBS3M. THUIBI KPUCTAUIMYECKHX PELIETOK,
3aBHCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKU U BUAA XUMHUYECKOU
CBSI3U.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKUX COEIUHEHUI, TeHETHUECKas
CBSA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMAYECKUX peakuil 110 pa3Iu4HbIM IPU3HAKaM (TI0 YUCITy U COCTaBy
YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTEIeHEen
OKHUCJICHUSI XUMUYECKHUX JIEMEHTOB, 10 0OPAaTUMOCTH, 110 YYACTHIO KaTaan3aTropa). JK30- U
SHAOTEPMUYECKHAE PEAKIIUH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsTue o ckopocTn XUMHUYECKOl peakiuu. [lonsTue 06 0OpaTuMbIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHEe O rOMOrE€HHBIX M T€TepOreHHBbIX peakuusax. llonsatue o
karannse. [loHATHE O XUMHUYECKOM paBHOBeCHMU. PakKTOpbI, BIUSIOIIMNE HAa CKOPOCTh
XUMUYECKOMN peaKIM U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCIANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUH, 3JEKTPOHHBIM OanaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIBHOU peaKkuuu. CocraBnenue YpaBHEHUI OKHUCJIUTENIBHO--
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJb30BAHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopus 2NEKTPOIUTUIECKON AUCCOLUALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHM3M OHCCOUMAalUU BELIECTB C Pa3JIMYHBIMU BUJAAMH XUMHUYECKOH CBS3H.
Crenens nucconuanuu. CUiabHbIE U CI1A0bIE 3JIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. Y clioBUsl IPOTEKAaHUs PEAKIMl HOHHOTO OOMEHa, MOJIHbIE U
COKpaIlEHHbIC HOHHBIE YpaBHEHUs peakuuil. CBOMCTBA KUCIOT, OCHOBAHUW U COJIEH B CBETE
MPEACTABICHUI 00 3JIEKTPOJIMTUYECKOW aucconuanui. KadecTBeHHbIE peaKkMi Ha HOHBI.
[TonsATHE O TUIPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPTraHWYECKHUX BELIECTB —
METAJIOB U HeMeTaUIoB (rpaduTa M ajmasa), CIOXKHBIX BEHIECTB (XJIOpHUAa HATpus),
MCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOM pEaKUuu OT BO3ACHCTBUS Pa3IUUHBIX
(bakTOpOB, UCCIIEI0OBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOIIECCa TUCCOLUALIUN
KHUCJIOT, ILIEeNo4Ye U coyiel (BO3MOXKHO HCIIOJIb30BaHME BUACO MAaTEpHalIOB), MPOBEACHUE
OMbBITOB, WILTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS pPEaKIMii HOHHOTO oOMeHa (00pa3oBaHUe
ocaJika, BBIJIEJICHUE Tra3a, 00pa30oBaHUE BOJbI), OIBITOB, WUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOPEHUE, PEAKI[UU PA3JI0KEHHUS, COCTUHEHNUS),
pacno3HaBaHHE HEOPraHWYECKHX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEaKUWil Ha HOHBI,
pelIeHre 3KCIIEPUMEHTAIBHBIX 3aa4.

Hemeranbl U uX coeinHeHUA

OO6mas xapaktepuctuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CtpoeHue u (puU3MUecKue CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XUMUYECKHE CBOMCTBAa Ha MpHUMEpPE Xjopa (B3aMMOJACHCTBHE C METajlaMU, HEMETaJlJIaMu,
niesoyamu). XiaopoBoaopold. ColiiHas KHCIIOTa, XUMUYECKHME CBOWMCTBA, IIOJYYEHUE,
npuMmeHenue. Jlencreue XJiopa ¥ XJIOPOBOAOPOJA Ha OpraHU3M uesioBeka. BaxHenumue
XJIOPUJIBI U X HAXO0XJIEHHUE B PUPO/IE.

O6mrast xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPBI. AJUIOTPOIHBIE MOAU(UKALMY KUCIOPOia U cepbl. XUMHUYECKHUE CBOMCTBA



cepbl. CepoBOJIOpOI, CTpOCHUE, (PUBNYECKUE U XHUMHUECKHUe CBoMcTBa. OKCHUIBI Cephbl Kak
MPEeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCI0Ta, PU3NYECKIE U XUMUYECKUE CBOWCTBA
(oOmme kak TpeACTaBUTENs Kiacca KHUCIOT W crnenuduueckue). XUMUYECKHe DPEakiluu,
JeKallre B OCHOBE MPOMBIIUIEHHOTO Coco0a MONy4YeHUs CepHOM KUCIOTHI. [Ipumenenue
cepHoil kucnotbl. ColM CEpHOM KHUCIOTHI, KAadyeCTBEHHAs peaklus Ha CyJab(paT-HuOH.
Haxoxnenue cepbl U €€ COCAMHEHN B NpUpoJe. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH
Cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIC MOXKAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAILCHUS.

OO6mas xapakrepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. A30T, paclpoCTpaHEHHE B MPHUPOAE, (U3NYECKUE U
XxuMHueckue cBoiictBa. KpyroBopor azora B mpuponge. AMMHaK, €ro (Qusuveckue u
XUMHUYECKUE CBOMCTBa, MoiydeHue u npumeHeHue. Coiu aMMoOHMs, UX (U3UYECKUE U
XUMHUYECKHE CBOWCTBA, NpUMEHEHHE. KauecTBeHHas peakius Ha MOHbl aMMOHUS. A30THas
KHUCJIOTa, €€ moJiydeHue, (pu3nueckue U XMMHUECKHUe CBOMCTBA (00IMe Kak MpeICTaBUTENs
KJlacca KUCoT U cnenuduyeckue). Mcnoab30BaHre HUTPATOB U COJIEH aMMOHHUS B KQUECTBE
MUHEpaIbHBIX yA00peHH. XUMUUYECKOE 3arpsi3HEHUE OKPY>KarolIeil cpelibl COeTUHEHUSIMU
a3oTa (KHUCIIOTHBIE JIOKIM, 3arpsA3HEHHE BO3JyXa, MOYBbl M BOJOEMOB). Docdop,
ajoTponuble Moaudukamuu (docdopa, (pusmueckue M XuUMUUeckue cBoiicTBa. OKcup
dbochopa (V) u pochopnas kucnora, puanyeckue U XMMUYECKHE CBOWMCTBA, MOJTYyUYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaU€CTBE MUHEPATIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 31eMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. Y TIEpO, aJUIOTPOITHbIE MOAU(PHUKALIMH, PACTIPOCTPAHEHHE
B npupoje, ¢puznyeckue U XUMHUYecKkue cBoicTBa. Ancopobuusa. KpyroBopor yriaepoaa B
npupoze. OKcuabl yriieposia, ux pU3NYECKre U XUMUYECKHUE CBOICTBA, NEUCTBHE HA JKUBbHIE
OpraHu3Mbl, MOJYyYE€HUE U IPUMEHEHUE. DKOJIOTHYECKUE POOIEeMbl, CBA3aHHBIE C OKCUIOM
yrinepona (IV), rumore3a riao0anbHOTO TOTEIUICHUS KIWMara, NapHUKOBBIN 3(QexT.
VYronpHas KUCIOTa U €€ COJHM, UX (PU3NYECKHE M XUMHUYECKHE CBOMCTBA, MOIY4YCHHE U
npumeHeHue. KauecTBeHHas peakuusi Ha kapOoHaT-uoHbI. Mcmonb30BaHHE KapOOHATOB B
OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHavasIbHbBIE TOHATHUSL 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoaa
(MeTaH, 3TaH, STWIEH, AlETWIECH, 3TaHOJI, TJIMLEPUH, YKCycHas Kuciota). IIpuponnsie
MCTOYHUKU YTJIEBOJOPOAOB (yroyib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHl UX MepepaboTKu
(6eH3uH), UX podb B OBITY W MPOMBINUICHHOCTH. [loHSATHE O OHMOJOTMYECKH BaXKHBIX
BEILIECTBAX: KUpaX, Oenkax, yrieBoJlax — M UX pOJIM B KM3HU yesnoBeka. MaTtepualibHOe
€AMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COECIUHEHU.

Kpemunii, ero ¢usmyeckne W XUMHYECKHE CBOWCTBA, MOJyYeHHWE U TPUMCHECHHE.
Coenunenusi kpemuusi B mpupozge. Ob6mue npeactaBieHusi o6 okcuuae kpemaus (IV) u
KpeMHHEeBOW Kkuciore. CHIMKaThl, WX HCIOJb30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiiiine cTpouTelbHbIE MaTepUalbl: KepaMuKa, CTEKJI0, LIEMEHT, OETOH, KeJIe300€TOH.
[IpoGnembl 0e30macHOrO0 HMCHOJB30BAaHUSI CTPOUTEIBHBIX MATE€pHAIOB B IOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCnepumMenm:



M3y4YeHHE 00pa3l0B HEOPTaHNYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI, TPOBEICHUE
KaueCTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI M HAOTIOJICHUE MPU3HAKOB UX TPOTEKAHMS, OTIBITHI,
oTpaxaroiue GU3nIecKue 1 XMMUYECKHE CBOMCTBA raJOTeHOB U UX COCTMHEHUM (BO3MOYKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB), O3HAKOMJICHHE C 00pa3liaMu XJIOpUJIOB (TaIOT€HU]IOB),
O3HAaKOMJIEHWE C oOpas3lamMu cepbl U €€ COCAMHEHUSIMU (BO3MOXKHO HCIOJb30BAHUE
BUJICOMATEPHANIOB), HAOMIOJEHUE Tpollecca OOYIIIMBaHMA caxapa IMOJA JICWCTBUEM
KOHIIEHTPUPOBAHHOM CEPHON KHUCJIOTHI, M3yYEHHUE XUMHUYECKHUX CBOWCTB pa30aBICHHOM
CEpPHOM KHUCIOTHI, MPOBEJIEHHE KAYECTBEHHON peaklud Ha Ccyiab(}aT-uoH U HaOIIOJCHUE
npu3HaKka e€ MpOTEeKaHusl, O3HAKOMJIEHUE ¢ (PU3NYECKUMU CBOMCTBaMU a30Ta, hochopa u ux
COCIMHEHHH (BO3MOXHO HCIOJIb30BAaHUE BHJAEOMATEPUAIOB), OOpa3laMu a30THBIX H
dbochopHbIX ynoOpeHui, moiydeHue, coOWpaHue, paclo3HaBAaHUE M W3YUYEHUE CBOMCTB
aMMUaKa, IpOBE/ICHUE KAYECTBEHHBIX PEeaKIuii Ha HOH aMMOHHMS U PocdaT-uoH U U3yyeHue
IIPU3HAKOB HX IMPOTEKaHMS, B3aWMOJECUCTBUE KOHLEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C
Mepl0  (BO3MOXKHO  HCHOJB30BAHME  BHJAEOMATEpPUAIOB),  U3YYEHUE  MoOJeJeH
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpapura, (ysuiepeHa, O3HAKOMJIEHHE C IPOLECCOM
a7IcOpOLIMM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTrasa,
NOJIy4yeHue, cCoOMpaHue, paclio3HaBaHUE U U3YyUEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBeIeHNE
KAueCTBEHHBIX pEaKIMii Ha KapOOHAT M CWIMKAT-UOHBI W H3Y4YEHHE IMPU3HAKOB HX
IIPOTEKAHUS, O3HAKOMJICHHE C MPOAYKUHMEW CHUIMKATHOM IPOMBIIUICHHOCTH, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHENIEe HEMETAIIIbI U KX COCUHEHUSD).

MeTtajuibl 4 MX COCAMHEHMS

OO6mrast xapakTEepUCTUKA XUMHUYECKHX DJIEMEHTOB — META/VIOB Ha OCHOBAHUHM HUX
noJioxkeHust B Ilepuoguueckont cucreMe xumuueckux sneMeHToB JI. M. MennaeneeBa u
ctpoeHuss atomoB. CTpoeHue wmeTauioB. Meramuyeckas CBA3b W METaJUIMYecKas
KPUCTAJUINYECKAs PEIIETKA. DIEKTPOXUMUYECKUIN PAJl HAIPSOKEHUH MeTaloB. dusnyeckue
U XUMHUYECKHE CBOMCTBa MeTayuioB. OOmime crnocoObl monydyeHus MetaioB. Ilonsrue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBel (CTajib, YyTYH,
JIOpPATIOMUHUNA, OpOH3a) U MX MPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[I{esrouHbIE METAILIBL: MOJOKEHUE B [leproandeckor cucreMe XMMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa, CTpOEHHE HMX AaTOMOB, HaxOXJIeHHE B npupone. dPusmyeckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U THAPOKCHUIBI HATPUS U
Kkanus. [[ppuMeHeHne menoYHbIX METAIUIOB U KX COCIMHEHUM.

[IlenoyHO3eMeENbHBIE METAJIBI MarHui M KaJbLUW: IoJoxeHue B Ilepuoanueckoi
cUCTEeME XUMUUYeCKuXx aneMeHToB [[. 1. MeHnneneeBa, CTpoeHME UX aTOMOB, HAXOXKJICHUE B
npupoje. Puznyeckre 1 XMMHUYECKUE CBOMCTBA MarHUs U KaJiblvsl. BaxkHenmme coeTMHeHUs
KaJbIus (OKCUM, TUAPOKCU, coyin). JKECTKOCTH BOJIBI M CITIOCOOBI €€ YCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuonnueckoit cucreme xumuyeckux snemeHToB [I. U.
MeHnneneeBa, CTPOECHHE aTOMa, HAxOXAEHUE B mpupoje. DPU3NUeCKHe U XUMHUYECKHE
CBOMCTBa aTIOMUHUS. AMQPOTEpPHbIE CBOMCTBA OKCUAA U TUAPOKCH]IA ATFOMUHHUSL.

Kenezo: monoxenue B Ilepuommueckor cucreme xumMudeckux siemeHtoB [l .
MenpneneeBa, CTPOCHHE aTOMa, HaxOXAEHUE B npupoge. Pu3nueckne M XUMHUYECKHE



cBoricTBa keneza. Okcuawl, ruapokcuasl U conu xkeneza (II) m xeneza (III), ux cocrtas,
CBOWCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C 00pa3laMy METaJUIOB M CIUIaBOB, UX (U3HMUYECKUMHU CBOWCTBAMH,
M3YUYCHHE PE3YIHTATOB KOPPO3UH METAILIOB (BO3MOKHO UCIIOIh30BaHUE BUACOMATEPUATIOB),
OCOOEHHOCTEM B3aUMOJCHMCTBUS OKCHAA KaJlbLHUs W HATpus C BOJOM (BO3MOKHO
UCIIOJIb30BAaHUE BHUJECOMATEPUATIOB), HCCIIEIOBAHUE CBOMCTB >KECTKOW BOJBI, Ipollecca
rOpeHus *Keje3a B KUCI0poje (BO3MOXKHO HCIOJIb30BAaHUE BUIECOMATEPUAIIOB), MPU3HAKOB
IPOTEKAaHMS KAUECTBEHHBIX PEAKLIUI HAa MOHBL: MAarHus, KaJblUs, aJJIOMUHUSA, [INHKA, )KeJe3a
(1) u xeneza (II1), meau (I1), HaOmrOEHNE U OMUCAHUE MPOIECCOB OKPAIIMBAHUS TIJIAMEHHU
MOHAMM HATpUs, Kalus M Kaiblusi (BO3MOXKHO MCIOJb30BAHUE BHUICOMATEPUATIOB),
uccienoBanue aM()OTEPHBIX CBOMCTB TMIAPOKCH 1A ATIOMUHUS U TUIPOKCUA IUHKA, PEIICHHE
AKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHeme MeTaulbl U UX COEAUHEHUSD.

XHMMHUS ¥ OKpPY:KaoLIas cpeaa

BemiecTBa u maTepuaibl B TOBCETHEBHOM KMU3HU UelIOBEeKa. be3omacHoe HCmoab30BaHue
BEIIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBas momMous Npy XUMHUUYECKUX OXKOTaX U
OTPABJICHUSIX.

XUMHUUYECKOE 3arpsi3HEHHE  OKpyXKaromieil  cpenasl  (mpenesibHas — JOMyCTUMAst
KOHIIeHTpalus BemiecTs, Aanee — [1JIK). Posib XxumMuu B perieHnn 3KOJIOTHYECKUX TPOOIIEM.

Xumuueckuii IKCRepuUMenm:

u3y4deHue 00pa3IioB MaTEPHANIOB (CTEKIIO, CIIJIABBI METAJIIIOB, TTOJIMMEPHBIE MAaTEPHAIIbI ).

Mesicnpeomemmuoie cea3u

Peanu3zanus MexXnpeIMETHBIX CBSA3EH MPU U3YUYEHUH XUMUHU B 9 Kilacce OCYIIECTBISETCA
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX TMOHSATUM, TaK U TOHSTHH,
SIBJISTFOIIMXCSI CUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO KA.

OO0mume ecTecTBEHHO-HAy4YHbIC TMOHSATHSA: HAy4YHBIM (akKT, THMOTE3a, 3aKOH, TEOpHf,
aHaiuu3, CHUHTE3, KiacCUpUKAIMA, TEPUOJUYHOCTb, HAOJIOJCHUE, DKCIIEPUMEHT,
MOJICTUPOBaHUE, HW3MEpPEHUEe, MOJIeNb, SBJICHUE, TMAPHUKOBBIM A(dPEeKT, TEXHOJIOTHS,
MaTepuallbl.

®dusuka: Marepus, aToMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKHUI 3apsii, TPOBOJHHUKH, MOJYIPOBOJIHUKH,
TUDJIEKTPUKH, (DOTODTIEMEHT, BEIIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHHE BEIIECTBA, a3,
pacTBOp, PacTBOPUMOCTh, KpUCTAIIMYECKas PEIIETKA, CIUIaBbl, (DU3NUYECKUE BEJIWYWHBI,
€IMHUILIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COHIIE.

buonorus: ¢orocuntes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPAIbHBIC YI00pEeHHUS,
MHUKPO3JIEMEHThI, MAKPO3JIEMEHThI, IUTATEIIbHbIE BEIIECTBA.

I'eorpadusi: armochepa, ruapochepa, MUHEpaibl, TOPHBIE TOPOJABI, IOJIE3HBIC
HCKOTIaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHHUS
JOCTUTAIOTCS B X0/i€ OOYUYECHHSI XUMUU B €IMHCTBE Y4EOHOM U BOCITUTATEIHLHOU €SI TEIbHOCTH
B COOTBETCTBUU C TPAJUIMOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B 0OIIIECTBE MTpaBUIaMU U1 HOPMaMU TTOBEACHUS U
CIIOCOOCTBYIOT ITPOIIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COIMATTU3AINHA 00YUYarOIINXCSl.

JIMIHOCTHBIE PE3yJIBTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONTUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMIA U PACIIMPEHUE ONBITA IEATETLHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOTO OTHOIICHUS K OTEUYECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICJHI0, TIOHMMAHWS 3HAYEHUS XUMHUYECKOHW HAyKHd B JKU3HU COBPEMEHHOTO
o0111ecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOPMAIIMEH O MEPEAOBBIX TOCTUKECHUSIX U
OTKPBITUSX MUPOBOM U OTE€UECTBEHHOW XMMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaJaaHCKOr0 BOCIIMTAHUSA:

MPEICTaBICHUS O COIMAIBHBIX HOPMAaX W MpaBUJAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, = KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOMH,
y4eOHO-MCCIIeI0BATEIbCKON, TBOPUECKOW U JPYTUX BUJAX JESITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH IMPHU BBIOJIHEHUHM Y4YEOHBIX, MMO3HABATEIbHBIX
3a/1a4, BBIMOJTHCHUM XUMHWYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOCKTOB,
CTpEMJICHHSI K B3aWMOIIOHUMAHUIO M B3aUMOIOMOIIM B TMPOIECCe OTOM yueOHOM
JeSITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEJECHUE W TOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIINHA HPAaBCTBEHHBIX M IMPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICICTBHI MMOCTYTIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHUPOBO33PEHYECKUE TIPEACTABICHHUS] O BEIIECTBE M XUMHYECKOW pEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABIISIONIUE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOM KapTUHBI MHUpa, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/II, B3AMMOCBS3SIX YeJIOBEKA C IPUPOTHOMN CPEIoi, O POITH
XUMUH B TIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MMO3HABATENIbHBIE MOTHUBBI, HAINIPABJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHUHN MO XHMHH,
HEOOXOoaMMBIC JUIsI OOBSICHEHUS HAOIIOJAaeMBIX MPOIIECCOB U SIBIICHUM, MMO3HABATEIHLHOM,
WH)OPMAITMOHHOW W YHMTATENIbCKOW KYJIBTYpPHI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIHLHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypOH, MOCTYMHBIMH TEXHUYCCKUMU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJOTHI;

MHTEpEC K OOYYCHHIO M MO3HAHUIO, JTF0O03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMm000pa30BaHUI0, POEKTHON U UCCIIEOBATENHCKOM AESTENHHOCTH, K OCO3HAHHOMY BBIOOPY
HAINpPaBJICHHOCTU U YPOBHA 00yUYEHUs B JalbHEHIIEM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:



OCO3HAHME IIEHHOCTH JXW3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 3JI0pOBbIi 00pa3 >KW3HM, OCO3HAHUE MOCIEACTBUI U HEMPHUITHE BPEIHBIX
OpUBBIYEK (YHOTPEOJIEHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHMsI), HEOOXOIMMOCTH COOJIIOIEHUS
npaBuil 0€30IaCHOCTH MPHU OOpAIEHUU C XMMHUYECKMMH BEILIECTBAMU B OBITY U PEaIbHOM
KU3HH;

S) TpyA0BOr0 BOCIIMTAHUS:

MHTEpEC K MPAaKTUYECKOMY U3YyUEHHUIO ITpodeccuil U Tpya pa3InyHOro poja, yBaKEHUE
K TpyAy U pe3yibTaTaM TPYNOBOH NEATEIBHOCTH, B TOM YHUCIIE HAa OCHOBE IPHUMEHEHHSI
OPEIMETHBIX 3HAaHUM [0 XUMHUH, OCO3HAHHBIA BBIOOp MHAMBUIYyAJIBHOM TpaeKTOPUU
MPOAOHKEHNUS 00pa30BaHUs C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH, yCTenHONW TPO(heCCHOHATBLHOM NeATENbHOCTH U
pa3BUTHUSL HEOOXOJUMBIX YMEHUI, TOTOBHOCTb aJJalITUPOBATHCS B IPOPECCUOHAIBHON CpEIE;

6) 3Kx0,10rMYecKOro BOCIIMTAHUSA:

AKOJIOTUYECKH LIeJIecO00pa3HOe OTHOLIEHUE K TPUPOE KaK UCTOUHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYILIECTBOBAaHMSI, IOHUMAHKHE LIEHHOCTH 3JJOPOBOTO U 0€30MacHOTr0 00pasa >KH3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUYECKOMY M IICUXMYECKOMY 3/I0POBBIO,
OCO3HaHUE IICHHOCTU COOMIOICHUS MpaBWJl O€30IacHOr0 MOBEACHHUS IpU padbore C
BEILIECTBAMH, & TAKXKE B CUTYaLHUsIX, YIPOXKAIOIIUX 340POBbIO U KU3HU JIIOJEH;

CHOCOOHOCTH NMPUMEHATHh 3HAHMS, MMOJTYYaeMbI€ MPU U3YYEHUH XUMUU, JJI PEIICHUS
3a1a4, CBS3AHHBIX C OKPYXaIIEeW NPUPOJHOM CpENoM, Uil TIOBBIIICHHUS YPOBHS
HKOJIOTMYECKOM KYJIBTYpbl, OCO3HAHUS IJI00ATBHOIO XapaKTepa SKOJIOTMYECKUX MpodsieM U
IIyTE€d UX PELICHUS IOCPEACTBOM METOAOB XHMHH, DKOJOTMYECKOI'O MBIIUICHUS, YMEHHS
PYKOBOJCTBOBATHCA UM B II03HABATEIIbHON, KOMMYHUKATUBHON U COLIMATILHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX Pe3yJIbTATOB BBIACISIOT 3HaYUMBbIE AJis1 (DOPMHUPOBAHUS
MHPOBO33pEHUS 00IICHAYYHBIC TTOHATHS (3aKOH, TCOpHUs, IPUHIINI, TUIIOTE3a, (DAKT, CUCTEMA,
MPOLECC, JKCIEPUMEHT M JPYroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbIX
y4eOHBIX MpeaMeTax M MO3BOJISIIOT HAa OCHOBE 3HAHUU W3 3THX MPEAMETOB (POPMUPOBATH
MPEACTABICHNUE O LIETTOCTHOW HAYYHOU KapTHHE MUPA, U YHUBEPCAJIbHbIE yUeOHbIE 1EUCTBUS
(mo3HaBarenbHble, KOMMYHUKATUBHBIC,  PETYJIATUBHBIE), KOTOpPbIE  OOECIEYUBAIOT
¢bopMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM JeSTEIHHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeMcTBu:

YMEHMS HCHOJIb30BAaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS NPU OCBOCHUHM 3HAHUM:
pacKpbIBaTh CMBICI XHMHYECKHX MOHATUN (BBLACIATh MX XapakTEpHbIE IPU3HAKH,
YCTaHABIMBAaTh B3aUMOCBA3b C JAPYIMMH TOHSATHSMH), HCIOJIb30BATh IOHATUA IS
OOBSCHEHUSI OTACNbHBbIX (AKTOB W SIBJICHUW, BHIOMpPATh OCHOBAHUS M KPUTEPUU IS
KJIacCU(PUKAMKU XUMHYECKUX BEIIECTB U XMMUYECKUX PEaKIMi, yCTaHABIMBATh IPUUUHHO-
CJIEICTBEHHBIE CBSI3M MEXIy OOBEKTAMHM HW3YUEHHS, CTPOUTH JIOTHUECKHUE PACCYKICHUS
(MHIYKTHBHBIE, NEAYKTUBHBIE, [10 AHAJIOTHH ), J€1aTh BBIBObI M 3aKJIFOUYEHHS;



YMEHUE MPUMEHSATH B IPOLIECCE MO3HAHMS OHATHS (IPEIMETHBIE U METAIIPEAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEJH, UCIOJIb3yeMble B XUMHUH, IPEOOPA30BbIBATh HIUPOKO
IPUMEHSEMbIE B XUMUU MOJIENbHBIE NTPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUecKas (GopMylia U YpPaBHEHHE XHUMHUECKOM peakUuu — IpU PEIICHUU YydeOHO-
MO3HABATENIbHBIX 337a4, C YYETOM OTUX MOJEIbHBIX MPEACTABICHUN BBISIBIAT U
XapaKTEPHU30BaTh CYIIECTBEHHBIEC MPU3HAKU U3YYaEMbIX O0BEKTOB — XUMUYECKUX BEUIECTB U
XUMHUYECKUX PEAKIUil, BBISBIISITH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbBIE CBSI3U U
IPOTUBOPEYHSI B U3yUaeMbIX IPOLIECCAX U SBJICHUSX.

Ba3oBhle ucciieqoBare/LCKue 1eCTBUSA:

YMEHHUE UCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaKk)kK€ B KayeCTBE OCHOBBI i (POPMUPOBAHHUSA THUIIOTE3Bl MO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

IpUOOpPETEHNE OMBITA MO MJIAHUPOBAHHUIO, OPraHU3AMKU U MPOBEACHUIO YUYEHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 3a XOJIOM Ipoliecca, CaMOCTOATEIbHO TPOTHO3UPOBATh
€ro pe3yibTaT, GOpMyIMpOBaTH OOOOILIEHHS M BBIBOJBI MO pe3yJbTaTaM MNPOBEIEHHOTO
OMbITa, UCCIIEIOBAHUSA, COCTABJIATh OTUET O MPOJIEIAHHOMN padoTe.

Pabora c nndopmanueii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATh M HMHTEPHPETUPOBATH MH(OPMALIMIO Pa3IUUHbIX
BUJIOB U (OpM MPEACTABICHUS, MOTYYAEMYIO U3 PA3HbIX UCTOYHUKOB (HAYYHO-NOMYyJIsipHAs
JUTEpATYypa XUMHUYECKOTO COJEpKaHMs, CIpaBOYHbIE MocoOus, pecypcsl HHTepHeTa),
KPUTUYECKH OLICHUBATh POTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OpMALIHIO;

yYMEHHE MMPUMEHSTh pa3jNyuHble METO/bI U 3alPOChl IPU MOUCKE U 0TOOpE HH(pOpMaLIUU
Y COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX I BBIIIOJHEHUS! YUEOHBIX U MMO3HABATEIbHBIX
3aay  ONPEAENEHHOrO TUMA, MPUOOPETeHHE OmbiTa B 00JACTH  MCIOJb30BaHUS
MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJIOTHM, OBJIaJIEHUE KYJIbTypOH aKTUBHOTO
HCIIOJIb30BAaHUS PA3IMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSTENIBHO BbIOUPATh ONTUMAIIbHYIO
dbopMy mpencraBieHuss HHGOPMALMU U WIUTFOCTPUPOBATH pElIaeMble 3a/laull HECI0KHBIMU
CXeMaMu, IuarpaMmmamu, ApyruMu GopMaMu rpa@uky U uX KOMOMHALIUSIMU;

YMEHHUE MCHOJIb30BaTh U aHAJIU3UPOBATh B MPOLECCE YYEOHOW M HCCIIEN0BATEIBCKON
JEeATENbHOCTH WH(OPMAIMI0 O BIUSHUM NPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO35iMCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH PUPOIHOM CpEbI.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

yMEHUsl 3a/JaBaTh BONPOCHI (B XOJe Avanora W (WidM) AUCKYCCUHU) 1O CYUIECTBY
o0OcyxmaemMoll Tembl, (GOPMYIUPOBATH CBOM MNPEJIOKEHUS OTHOCUTEIBHO BBIITOJIHEHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHUS MPEACTABIATh MOJYYEHHBIE PE3YyJIbTaThl MO3HABATEIBHOM [EATEIBHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJlaTh MPE3ECHTAUUI0 pe3YyJbTaTOB BBIIOJIHEHUS
XUMHUYECKOTO DJKCIEepUMEHTa (J1a0opaTOpHOTO OMbITa, JabopaTopHOM paboOThHl  TIO
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYIHUUECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HABATEIbHOMN U
MCCIIEIOBATENbCKOM JIEATEIHHOCTH MPH PEIICHUU BO3HHUKAIONIMX MPOOJIEM Ha OCHOBE yuéra
OOLIMX MHTEPECOB U COIIACOBAHUS MO3ULMI (00CYX aAeHHs, OOMEH MHEHUSIMHU, «MO3TOBBIE



ITYPMbDY, KOOPAWHALMSA COBMECTHBIX JEUCTBUM, OINPEIEICHUE KPUTEPHUEB IO OLIEHKE
KauyecTBa BBIOJIHEHHOM pabOThI U ApyTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHE  CaMOCTOSITEJIbHO  ONPEAENSATh  LENd  JICITENbHOCTH, IUIAHUPOBATb,
OCYLIECTBJISATh, KOHTPOJUPOBaTh M TPH HEOOXOJUMOCTH KOPPEKTHUPOBATH  CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hambonee d3(QPEeKTUBHBIE CIOCOOBI pEIICHHUS YYEOHBIX U
MO3HABATEIbHBIX 3374, CAMOCTOSITENIBHO COCTABJIATh UM KOPPEKTUPOBATH MPEAI0KECHHBIM
QJITOPUTM JICMCTBUM TIPH BBIMOJHEHUM 3aJIaHWM ¢ Y4ETOM IMOJy4YeHHUsS HOBBIX 3HAHUN 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OIEHUBATh COOTBETCTBHE MOJIYYEHHOTO
pe3yJibTara 3asBICHHOM L€, YMEHHE MWCIOJIB30BATH M AHAIM3UPOBATH KOHTEKCTBHI,
IpeIaracéMple B yCJIIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pPE3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOTO COAEpIKAHMUS,
YCTAaHOBJICHHOT'O JAaHHOW (QenepanbHOl padouell IporpamMMmoi, BBIACNSIOT: OCBOCHHBIE
oOyJarouMMuUCsl Hay4yHble 3HAHUS, YMEHUS M CIOCOObI NEWCTBHM, cneuuduyueckue s
MpEeAMETHOW 00JacTH «XUMHUSD, BUABI ACITEIBHOCTA MO MOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIIPETalluY, NPeoOpa3oBaHUI0O U MPUMEHEHHMIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTyaLUsX.

K xoH1y 00yueHus B 8 kJiacce npeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e PaCKpbIBaTh CMBICJII OCHOBHBIX XMMUYECKUX MOHATHIL: aTOM, MOJIEKYJIa, XHMUYECKUI
AJIEMEHT, IPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECh (OJHOpOAHAs M
HEOJIHOPOJHAs1), BaJE€HTHOCTb, OTHOCUTEJIbHAS aTOMHAs M MOJIEKYJIIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas OO XUMHUYECKOTO
AJIeMEHTa B COEIWHEHUU, MOJISIPHBIA OOBEM, OKCHJA, KHUCJIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHWS,  XMMHYECKas  peakuus,
KJIacCU(pUKaLUsl peaklUuid: peaklMd COCIUHEHMsI, PEaKIMHU DPA3JI0KEHUsS, peaKkluu
3aMEIlEeHHMs], PEaKIIUU 0OMEHA, IK30- U SHIOTEPMHUUECKUE PEAKLIUU, TETLTOBOM A3 (HeKT
peakimH, IIpo aToMa, SJIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTalb, paguyc aToMa,
XUMHYECKAs CBS3b, MOJSPHAS U HETIOJAPHAs KOBAJICHTHASI CBSA3b, MOHHAS CBSI3b, HOH,
KAaTHOH, aHUOH, pacTBOP, MaccoBas J0Js BELECTBa (IIPOLIEHTHAsI KOHIIEHTPALMs) B
pacTBope;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUA M TMPUMEHSTh 3TU
MOHSTHUS IPU ONTMCAHUU BEILIECTB U UX MPEBPAILLECHUN;

e HCIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY JMJIi COCTaBJI€HUS (POpPMyJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

e OMpPEIENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHSX, CTEIECHb
OKHUCJICHUSI 3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX, MPUHAJJIEKHOCTh BEIIECTB K
onpeneneéHHOMY Kiaccy coeAuHeHud 1o ¢GopmyiaM, BHJI XUMUYECKOW CBSI3U
(KOBaJICHTHAsi U MOHHAs) B HEOPTraHUYECKUX COCIUHEHUSIX;

e packpsiBaTh cMbICi [lepuoanueckoro 3akona [{. 1. MenaeneeBa: 1€eMOHCTPUPOBATH
NOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOWMCTB XMMHYECKUX DJIEMEHTOB OT MX



nonoxenus: B Ilepuonnueckoil cucteMe, 3aKOHOB COXPaHEHHsS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOTaipo;
ONMKCHIBAThL M XapakTepuszoBaTh TabmuuHyro ¢dopmy Ilepuoanueckoil cucTembl
XUMHUYECKUX AJIEMEHTOB: pa3iuyaTh MOHATHUS «rJaBHas noArpynna (A-rpymnmna)» u
«moboynass moxarpymnmna (b-rpymma)», maneie W OodbIIME TEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOPhIE UMEIOTCs B Tabymie «[lepuonnueckasi cucTeMa XUMHIECKUX
anemeHToB /l. 1. MeHeneeBa) ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI ATOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsia sapa, oOlIee YUCIO AJIEKTPOHOB H
pacrnpeiesieHUe UX 1Mo AJIEKTPOHHBIM CJIOSIM);

KIacCU(PUIIMPOBATh  XUMHYECKHUE  DJIEMEHThI, HEOPTaHWYECKHUE  BEIIECTBA,
XUMUYECKUE peakinu (MO YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3 dexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIHME XUMUYECKHUE CBOMCTBA BEIIECTB PA3THUHBIX
KJIACCOB, TMOJTBEpPKJasi ONUCAHUE TpPUMEpaMU MOJEKYJSPHbIX  YpaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPALICHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTA MO (POPMYJIe COETMHEHMS], MACCOBYIO JIOJIO
BEIIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU peaKIuu;
IPUMEHSTh OCHOBHBIE OINEPALIUA MBICIUTEIBbHON JAEATEIbHOCTA — aHAJIU3 U CHUHTE3,
CpaBHEHHUE, 0000IeHNE, CUCTEMATH3AIMI0, KITACCU(DUKAINIO, BBISIBIICHUE IPUUHUHHO-
-CJIEACTBEHHBIX CBS3€M — JUISI U3YUYECHUSI CBOMCTB BEILIECTB U XMMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAyYHble  METOJIbl  MO3HAaHHUA —  HaOJIOJEHUE, HU3MEpPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peayibHBIN 1 MBICIICHHBIN ),

ClieIoBaTh TpaBWJaM TMOJb30BaHUS XUMHUYECKON TMOCYAOW U J1aOOpaTOPHBIM
o0opyI0BaHUEM, a TaKKe MpaBuiIaM OOpaIleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU IO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUUYECKUX OMBITOB IO MOTYUYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA U KUCIOPOA), MPUTOTOBICHUIO
pacTBOPOB C ONpPEACIEHHOW MACCOBOM JOJIEM PACTBOPEHHOTO  BEIIECTBA,
IJIJAHUPOBATh W TPOBOJHUTh XHUMHUYECKHE OHKCHEPUMEHTHI IO PACHO3HABAHUIO
PacTBOPOB MIENOYEH M KUCIIOT C MIOMOIILI0 WHIUKATOPOB (JaKkMyc, GeHodTaneunH,
METUJIOPAHX U JIpyTHUe).

K xoHIy o0yuenus B 9 kjacce npeIMeTHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCST YMEHUI:

PACKpBIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX TMOHSITUN: XUMUUYECKUU JIEMEHT, aTOM,
MOJIEKYJla, WOH, KaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTb, SJIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasl PeaKIus,
XUMUYECKasi CBSI3b, TEIIOBOW 3((DEKT peakiuu, MOJb, MOJISIPHBIA 00BEM, PacTBOp,
3JIEKTPOJIUTBI, HEAJNEKTPOJUTHI, AJICKTPOJUTHYECKAs JIUCCOIMALIMS, PEaKIuu
MOHHOTO OOMEHa, Karaau3aTop, XHUMHYECKOe paBHOBECHE, OOpaTUMble W
HEOOpaTUMBbIC PEAKIIUH, OKHUCIUTEILHO-BOCCTAHOBUTEIHHBIE PEAKIIUHA, OKUCIUTEND,



BOCCTAaHOBUTENb, OKHCIEHHWE M BOCCTAaHOBJIEHHUE, aJUIOTPONHs, aM(OTEPHOCTbD,
XUMHUYECKasi CBsA3b (KOBAJECHTHAs, HWOHHAs, METaJUINYeCcKas), KPUCTAILUINYECKas
pemeéTKa, KOppOo3usi METAIUIOB, CILIABBI, CKOPOCTh XUMUYECKOW PEAKIINUH, IPEIETBHO
nonyctumas konuentpauus [1JIK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATUN U MPUMEHATH 3TH
MOHATUS IIPU ONKMCAHUHU BEIIECTB M UX NPEBPALLECHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUs (QOpMyJ BEUIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpPENENIATh BAJCHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHMSIX Pa3JIMYHOrO COCTaBa, MPUHAIJIEHKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIacCy COeIUMHEHHH Mo (hopMyrnaM, BUJ XUMHUECKON CBs3U (KOBaJICHTHAs, MOHHAS,
METa/NInYecKasi) B HEOPraHMYECKUX COCAMHEHMSX, 3apsj HMOHA MO0 XUMHYECKOU
(dopMmyie, xapakTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAMHEHUMN, TUIL
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbich [lepuoanueckoro 3akona /. . MeHnneneesa u JeMOHCTPUPOBATH
€ro NOHMMAaHHE: ONMCHIBATh U XapaKTepHU30BaTh TabIMUHy0 Gpopmy [lepuonnueckoi
CUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATUS «IJIaBHasg moarpynmna (A-
rpynna)» u «mnobounas noiarpynna (b-rpynma)», Manble u O0JbllMe MEPUOJIBI,
COOTHOCUTh O0O3HAa4YE€HUsS, KOTOpPbIE HMEIOTCS B MEPUOAUYECKON Tabnuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U
3apsj sapa, 001Iee YUCII0 JIEKTPOHOB U PaCHpPEIEIIEHUE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTM B H3MEHEHHHM CBOMCTB JJIEMEHTOB M HX
COEIMHEHHH B MpeJenax MaJblX IEPUOI0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(PUIIMPOBATh ~ XMUMHYECKHE  BJIEMEHThl, HEOPraHMYeCKHUE  BEIECTBa,
XUMHUYECKHE peaKuu (10 YUCIy U COCTaBy yYacCTBYIOIIMX B pEaKLMU BELIECTB, MO
TEIUIOBOMY 3P PEKTY, 10 U3MEHEHHIO CTENICHEH OKUCIICHNS XUMUYECKUX JIEMEHTOB);
XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME U CHeuu(UUEecKMe XUMHUYECKHME CBOWCTBA
MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPK/1ast ONKUCAHUE PUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUM;

COCTABJISITh YPAaBHEHUS DJEKTPOJUTUYECKOM JMCCOUMALMU KHUCIOT, ILIEN0YEHd U
COJIeH, MOJIHbIE U COKpAIllEHHBIE YPaBHEHUS peakuii HOHHOTO OOMeHa, ypaBHEHUs
peakuuii, TOATBEPXKAAIOUIMX CYIIECTBOBAHME T'€HETUYECKOM CBSI3U  MEXIy
BELIECTBAMHU PA3IMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THUX PEeaKIuii;

IIPOTHO3MPOBATh CBOWMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IPOTEKAHUS] XUMHUYECKHUX MPEBPAIICHUIN B pa3IMYHbIX YCIOBUSIX;

BBIUHUCIIATh OTHOCUTENBHYIO MOJIEKYJAPHYIO H MOJSIDHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XUMUYECKOTO 3JIeMEeHTa 10 (hOpMyJie COETUHEHHS], MACCOBYIO JIOJTIO
BEILIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEAKLUY;



coOM0/IaTh TMpaBWia TMOJH30BAHUS XHMHYECKOW TIOCYZOM H J1abOpaTOpPHBIM
o0opynoBaHUEM, a TaK)Ke MpaBHJia OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMAMU 10 BBIMOJHEHUIO JTA00PATOPHBIX XUMUYECKHX OIBITOB I10 IMOJTYYCHHUIO
¥ COOMPAHUIO ra3000pa3HBIX BEIIESCTB (aAMMHUaKa U yTIIEKUCIIOro Tra3a);

MIPOBOJIUTH PEAKIINU, TOATBEPKIAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OIMBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOIUI-, KapOoHat-, docdart-,
CUJIMKAT-, Cyiab(dar-, THAPOKCUIA-UOHBI, KaTHOHHl aMMOHHMS M HMOHBI H3YUYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIKNE B BOJIHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB,;
MPUMEHATH OCHOBHBIC OIEPAIIMU MBICIUTEIILHON JAEATEIBHOCTA — aHAJIU3 U CUHTE3,
CpaBHEHHE, 000OIICHHE, CHUCTEMATU3AlUI0, BBHISIBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — JUISI U3YUYCHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbI€ METOABl IMO3HAHUS — HaAOMIOJIEHUE, W3MEPEHHUE, MOJICIMPOBAHNUE,
AKCIIEPUMEHT (pPeabHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(undposbie)
n/  pa3sgesioB H TeM Bcer  Konrtpoubu IpakTHyeck
oOpa3oBaTe/ibHbIE
1| NporpaMmel 0 ble padoThI ue padoTbl
pecypchbl
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
XuMusg —
Ba)KHas 00JIaCTh
bu6mmoreka [JOK
©CTECTBO3HAHUS U
1.1 . 5 0 2 https://m.edsoo.ru/7f418
MIPaKTUYECKON
37c
JIeITeIIbHOCTH
YyesIoBeKa
BemecTBa u bu6mmoreka [JOK
1.2 XUMHUYECKHUE 15 1 0 https://m.edsoo.ru/7f418
peakuuu 37c
Uroro no pazneny 20

Paznen 2. BaxHeiilnne nmpeacTaBuTe Il HEOPraHUYeCKUX BelleCTB

Boznyx.
bubmuoreka [JOK
Kucnopon.
2.1 6 0 0 https://m.edsoo.ru/7f418
ITonsarue 00
3¢
OKCHAX
Bonopona.Ilonsitu bu6mmoreka [JOK
2.2 € 0 KHCJIOTaxX U 8 0 1 https://m.edsoo.ru/7f418
COJISAX 37c
Bopna. PactBopsbl. bubnuotexa [JOK
2.3 [Tousatue 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHUAX 37c
OCHOBHEBIE
bu6mmoreka [IOK
KJ1aCChI
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPTaHUYECKUX 17
COeTUHEHUU -
Hroro no pazneny 30

Paspnen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 31eMeHTOB /1.

N. MenneneeBa. CTpoenne aToMoB. XUMHYECKasl CBA3b. OKUCIUTEIbHO-

BOCCTAHOBUTC/IbHBIC PCAKITUH

Ilepuonnueckuii
3.1 3aKOH U
Ilepuonnueckas

bu6mmorexa [IOK
https://m.edsoo.ru/7f418
3¢




cucremMa
XUMUYECKHUX
anemenTtoB /. U.
Meunene-ena.
Ctpoenue aToma

XuMuueckas

CBS3b.

3.2 OKHUCINTEIIBHO- 8
BOCCTaHOBUTEILH

BIC pC€aKIINH1

bu6mmoreka [JOK
https://m.edsoo.ru/7f418
3¢

bubmuoreka [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bubmuoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBLIEE
KOJIMYECTBO 63
YACOB I10

[TPOT'PAMME




9 KITIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undgposbie)
n/ | pa3sjgesioB H TeM Bcer  Kourpoubu IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThbI ue padboTbl
pecypchl
Pa3zgea 1. BemecTBo 1 XUMHYeCKHEe PeaKkuu
IToBTOpEenue u
yriyOsieHue bubnmoreka [JOK
1.1 3HAHUM OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a
pasaenoB Kypca 8 636
KJ1acca
OcHoBHBIE
3aKOHOMEPHOCTH bubmmorexa LOK
1.2 P 4 0 0 https://m.edsoo.ru/7f41a
XUMHYECKUX
o 636
peakmui
DNEKTPOIUTUYECK
as TMCCOLMAIIHSL. bu6nuoreka [IOK
1.3 XuMuyeckne 8 1 1 https://m.edsoo.ru/7f41a
peakmuu B 636
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HeMeTa/sIbl 1 HX COeIMHEHUS
O61mmas
XapaKTEePUCTHKA
bu6nuoreka [IOK
XUMHYECKUX
2.1 4 0 1 https://m.edsoo.ru/7f41a
anemeHToB VIIA-
636
TPYTIIBL
I'anorensl
O6mmas
XapaKTEPUCTHKA
bu6nuoreka [IOK
XUMHYECKUX
2.2 6 0 0 https://m.edsoo.ru/7f41a
aneMeHTOB VIA- 636
rpynnsl. Cepa u o
e€ CoeIMHeHUS
O6mmas
XapaKTepUCTHKA bubmuoreka [JOK
2.3 XUMHUYECKUX 7 0 1 https://m.edsoo.ru/7f41a

2J1EMEHTOB VA-
rpynnsl. A3oT,

636



dochop u ux

COCIMHCHHS
O61mas
XapaKTepPUCTHKA
XUMHYECKUX bubmuorexa [JOK
2.4 aneMeHToB IVA- 8 https://m.edsoo.ru/7f41a

IPYIIIBL. YTIEPOX
Y KPEMHUM U UX
COEIMHEHUS

636

Hroro no pazaeny 25

Pa3gen 3. MeTaJJIbI M MX COeAUHEHUS

OO01ue cBoiicTBa

3.1 4
METAJUIOB
Baxueiinue
3.2 MeTaJUIbl U UX 16
COEIMHEHNSA
Wroro no pazneny 20

bubnnoreka IIOK
https://m.edsoo.ru/7f41a
636

bubnnoreka IIOK
https://m.edsoo.ru/7f41a
636

Pasnen 4. Xumus u okpy:xaomas cpeaa

BemectBa n
4.1 MaTepualibl B 3
YKU3HH YEJIOBEKA

bubmnoreka IIOK
https://m.edsoo.ru/7f41a
636

Hroro no pazaeny 3
PesepBHoe Bpems 3
OBUIEE

KOJIMYECTBO 63
YACOB 10

I[TPOTPAMME

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636







ITIOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N KoJunyecTBO 4acoB JJIeKTPOHHbIE
; nudpoBbIie
n/  Tema ypoka Bcer Kontpoabn  IIpakTuuec
oOpa3oBaTe/ibHbIE
n 0 ble padoThI KHe padoThl
pecypcsbl
[Ipenmer xumumu.
bubmuoreka [JOK
Ponb xumun B xuU3HU
1 1 0 0 https://m.edsoo.ru/ff0d
yesoBeka. Tena n
210c
BEILIECTBA
bu6mmoreka [JOK
[TonsiTue o merogax
2 1 0 0 https://m.edsoo.ru/ff0d
MMO3HAHUS B XUMHU
227e
[IpaxTrueckas
pabota Ne 1
«IIpaBumna paboTsI B bubnuorexa [JOK
3 1a00paTOPUH U 1 0 1 https://m.edsoo.ru/ff0d
puEMBI OOpaIeHHS C 23dc
1a00paTOPHBIM
00opyI0BaHEM)
YucTeie BelecTsa U bu6mmoreka [IOK
4 cmecu. CriocoObl 1 0 0 https://m.edsoo.ru/ff0d
paszaenenus cMecen 26ca
[IpakTrueckas
pabota Ne 2 bubnnorexa [JOK
5 «Pa3nenenue cMmeceit 1 0 1 https://m.edsoo.ru/ff0d
(Ha mpuMepe OYUCTKH 28¢c8
MTOBapEHHOM COJH)»
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIbI 1 0 0 https://m.edsoo.ru/ffOd
2a6c
XUMUYECKUE
AJIEMEHTHI. 3HAKU bubnmnoreka [JOK
7 (cumMBOITBI) 1 0 0 https://m.edsoo.ru/ff0d
XUMHYECKUX 2be8
AJIEMEHTOB
bu6mmorexa [IOK
[IpocTeie U COXHBIE
8 1 0 0 https://m.edsoo.ru/ff0d
BelllecTBa 2abe




3aMeIICHHS, OOMEHa)

ATtomHO- bubmuorexa [JOK
9 MOJIEKYJIIPHOE https://m.edsoo.ru/ff0d
yUYEHHUE 2d50
3aKOH ITOCTOSIHCTBA
CcOCTaBa BEIIECTB.
XumMuueckas bubmuoreka [JOK
10 dbopmya. https://m.edsoo.ru/ff0d
BaneHTHOCTE aTOMOB 2eae
XAMUYECKHUX
9JIEMEHTOB
OTHOCHTENIBHAS
bu6mmoreka [JOK
aToOMHas Macca.
11 https://m.edsoo.ru/ff0d
OTHOCHUTENIbHAS 3¢
MOJIEKYJIsIpHas Macca
MaccoBast 1o
bubmuoreka [JOK
XAMHUYECKOI'0
12 https://m.edsoo.ru/ff0d
JJIEMEHTA B
350¢
COeIMHEHUH
KomuuectBo bu6mmoreka [JOK
13 BemiecTBa. MoJib. https://m.edsoo.ru/ff0d
MomnsipHas macca 5230
dusuyeckue u bubmuoreka [JOK
14 XMMHUYECKHE SIBICHUS. https://m.edsoo.ru/ff0d
XuMuyecKas peakius 37fa
IIpu3Haku u ycioBus bubnuorexa [JOK
15 MPOTEKAHUS https://m.edsoo.ru/ff0d
XUMHUYECKUX PEAKIUI 3al6
3aKOH COXpaHEHUs
bu6mmoreka [JOK
MacChl BEIIECTB.
16 X https://m.edsoo.ru/ff0d
HMUYECKHE b33
ypaBHEHUs
Brruncnenus
KOJIMYECTBA, MaCChI bubmuoreka [JOK
17 BEIIlECTBA 110 https://m.edsoo.ru/ff0d
YpaBHEHUSAM 5708
XUMHYECKHUX PEaKIIHid
Knaccudukanms
XUMUYECKUX PEAKITUI bubnmnoreka [JOK
18 (coenuHeHus, https://m.edsoo.ru/ff0d
pa3ioXeHus, 3f34




M. B. JJomoHOCOB —

YYEHBIN-
bu6mmoreka [JOK
SHIUKJIOICIUCT.
19 https://m.edsoo.ru/ff0d
O6o006mmeHue u
40c4
CHCTEMAaTU3alHs
3HAHHUH
KonrponsHas pabora
Nel o Teme bubmuoreka [JOK
20 «BemecTBa n https://m.edsoo.ru/ff0d
XUMHYECKHE 4290
peaKIm
Bo3nyx — cMech
rasoB. CocraB
bubmuoreka [JOK
Bo3ayxa. Kucnopon
21 https://m.edsoo.ru/ff0d
— DJIEMEHT H
448e
MIPOCTOE BEIIECTBO.
O30H
duznyeckue u
XAMUYECKHE
. bubmuoreka [JOK
CBOMCTBa KHCIIOPOJIa
22 https://m.edsoo.ru/ff0d
(peakuu OKUCICHUS, 4614
ropenue). [lonsarue
00 oxcHaax
CriocoObI nosryueHust
KHCJIOPO/ia B
bu6mmoreka [IOK
nabopaTopuu u
23 S — https://m.edsoo.ru/ff0d
P ' 497a
[IpumeHeHne
KHCJIOpO/ia
TemnnoBoii a3 ekt
XUMHUYECKOU
peakuunu, MOHATHE O bu6mmoreka [JOK
24 TEPMOXHUMHUYECKOM https://m.edsoo.ru/ff0d
YpaBHEHUU, IK30- U 4790
SHJIOTEPMUUYECKHUX
peaxusax
Tomnuso (HedTs,
YIojib U METaH). bubnuorexa [IOK
25 3arpsi3HeHue https://m.edsoo.ru/ff0d
BO3JIyXa, CIIOCOOBI 4cda

€Tro NnMpcAOoTBpallICHUSA




IIpaxTrueckas
pabota Ne 3 o Teme

bu6mmoreka [JOK
«Ilomyuenue u
26 https://m.edsoo.ru/ff0d
cobupanue
4ae2
KHCJIOPOJIa, U3YUCHUE
€ro CBOMCTB)»
Bonopon — snemeHnt
P bu6mmoreka [JOK
1 TIPOCTOE BEIIECTBO.
27 Haxos ICHIC B https://m.edsoo.ru/ff0d
A 4ddo
pupoJie
dusnveckue u
XUMHYECKHE bubmuorexa [JOK
28 CBOICTBa BOJIOPO/IA. https://m.edsoo.ru/ff0d
[Ipumenenne 4ddo0
BOJIOpOa
bubmuoreka [JOK
[TonsTHe 0 KHCIOTAX
29 1 cosTsX https://m.edsoo.ru/ff0d
50d2
Crioco6bl TosTy4eHust bubnnoreka [JOK
30 BOJIOpOa B https://m.edsoo.ru/ffO0d
naboparopun 4ddo
[IpakTryeckas
pabota Ne 4 o Teme
bu6mmoreka [JOK
«ITonyuenne n
31 https://m.edsoo.ru/ff0d
coOupaHue Boopoa,
4f42
M3y4YeHHUE ero
CBOWCTBY
MossipHbli 00bEM bubnnorexa [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d
ABorazpo 542¢
Brruncienus o0bEMa,
KOJIMYECTBA BEIIECTBA
rasa 1o ero bu6mmorexa [IOK
33 W3BECTHOMY https://m.edsoo.ru/ff0d
KOJIMYECTBY 55a0
BEIIIECTBA WA
00BEMY
Brruucnenus
N bubnmoreka [JOK
00BEMOB Ta30B 110
34 https://m.edsoo.ru/ff0d
YPaBHEHUIO pPEaKINN 5708

Ha OCHOBEC 3aKOHa




00BEMHBIX
OTHOIIIEHNH ra30B

dusnyeckue u bubmuoreka [JOK
35 XUMHUYCCKHE https://m.edsoo.ru/ff0d
CBOMCTBA BOJBI 587a
CoctaB OCHOBaHMH. bubmuoreka [JOK
36 [TonsiTue 00 https://m.edsoo.ru/ff0d
UHIUKATOPaX 592
Bona kak
PacTBOPHTEIIb.
Hacsliiennsie u bubmuoreka [JOK
37 HEHACHIIIICHHEIC https://m.edsoo.ru/ff0d
pactBopbl. MaccoBast Sb40
JIOJISI BEIIIECTBA B
pacTtBope
IIpakTryeckas
pabota Ne 5 o Teme
«IIpurotoBiieHue
bubmuoreka [JOK
pacTBOPOB C
38 . . https://m.edsoo.ru/ff0d
onpeenEHHOM
. . Seba
MacCOBOU J0JIeH
PacTBOPEHHOTO
BEIIIECTBa»
KontponbHas padota
bu6mmoreka [JOK
No2 1o Teme
39 K https://m.edsoo.ru/ff0d
«Kwucnopos. 6342
Bonopoa. Bona»
OKcuBI: COCTaB, bu6mmoreka [IOK
40 KJaccuukanus, https://m.edsoo.ru/ff0d
HOMEHKJIATypa 664¢e
[Tonyuyenue u
XUMUYECKHE
. bubnuoteka [JOK
CBOMCTBA KMCIIOTHBIX,
41 https://m.edsoo.ru/ff0d
OCHOBHBIX U
664e
aM(pOTEepHBIX
OKCHJIOB
OcHOBaHUS: COCTaB, bu6mmorekxa [IOK
42 Kiaccuukanmys, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
[Tonyuenue u bubnnoreka [JOK
43 XUMHYECKHUE https://m.edsoo.ru/ff0d
CBOICTBAa OCHOBaHUI1 67ca




Kucnotsl: cocras,

bu6mmoreka [IOK

44 KJIacCUUKALIUS, https://m.edsoo.ru/ff0df
HOMEHKJIaTypa ee2
[Tonyuenue u bubnuoreka [JOK
45 XUMHUYECKHE https://m.edsoo.ru/ffOdf
CBOMCTBA KHCJIOT ee2
Comnu (cpennue):
HOMEHKJIaTypa, bubmuoreka [JOK
46 CIOCOOBI TTOTYYCHUS, https://m.edsoo.ru/00ad
XAMUYECKUE 9474
CBOMCTBA
[IpakTuueckas
pabota Ne 6.
Pemenne
bubmuoreka [JOK
AKCIIEPUMEHTAITLHBIX
47 https://m.edsoo.ru/00ad
3a71a4 I10 TEME
9b7c
«OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COCTUHEHUN
T'enetnyeckas cBsI3b
bubmuoreka [JOK
MEXJTy KIaccaMu
48 - https://m.edsoo.ru/00ad
P . 9a50
coeIMHEHU I
O0600mmenue u bu6mmoreka [JOK
49 CHUCTEMATH3AINA https://m.edsoo.ru/00ad
3HAaHUH 9cb2
KonTponbHas pabota
Ne3 1o Teme bu6mmoreka [IOK
50 "OCHOBHEBIE KJIACCHI https://m.edsoo.ru/00ad
HEOPraHUYECKUX 9ela
coequHeHHit"
[TepBbie OMBITKH
KIaccupUKauu
bubmuoreka [JOK
XUMHAYECKUX
51 https://m.edsoo.ru/00ad
ayieMeHTOoB. IloHsTHE Offa
O TpymIax CXOIHBIX
SIIEMEHTOB
[Tepuonnueckuii
bubmuoreka [JOK
3aKOH U
52 https://m.edsoo.ru/00ad
[Iepnonnueckas

CHUCTEMA XUMHUYCCKUX

a52c




anemeHToB /[. U.
MenpeneeBa

IIepuonsl, rpynisl,

bu6mmoreka [JOK

53 https://m.edsoo.ru/00ad
MTOATPYTIIIBI a52c
CrpoeHue aToOMOB. bubnmoreka [JOK
54 CocTtaB aTOMHBIX https://m.edsoo.ru/00ad
snep. U3ororsl a342
Crpoenue
AJIEKTPOHHBIX
0001109€K aTOMOB bubmuoreka [JOK
55 3JIEMEHTOB https://m.edsoo.ru/00ad
[Tepuonuueckoit abbc
cuctemsl J1. W.
MenpeneeBa
XapakTepucTrKa
XUMHUYECKOTO
3JIEMEHTA MO €ro bubmuoreka [JOK
56 TOJIOKCHUIO B https://m.edsoo.ru/00ad
[Tepuonnueckoi a824
cucteme /1. W.
MenpeneeBa
3HaueHune
[Iepnonnueckoro
3aKOHA JJI Pa3BUTHS bubnunoreka [JOK
57 HayKH U PaKkTUKH. [[. https://m.edsoo.ru/00ad
W. MennieneeB — a9%6e
Y4EHBIU, IEAAror U
rpaxJIaHuH
DNeKTpOoOTpHUIIATEThH BuGorexa LIOK
58 OCTb ATOMOB https://m.edsoo.ru/00ad
XUMUYECKHUX aab8
3JIEMEHTOB
HonHas xumuyeckas bubmorexa HOK
59 https://m.edsoo.ru/00ad
CBSI3b ac34
KoBanentHas bu6mmorexa [IOK
60 MOJIsIpHAs https://m.edsoo.ru/00ad
XUMHUYECKAS CBA3b aab8
KoBanenTtHas bu6mmorexa [IOK
61 HETOJIAPHAS https://m.edsoo.ru/00ad

XHUMHUYCCKasA CBA3b

aab9




bubmuoreka [JOK

62 CreneHb OKACIECHUS 1 https://m.edsoo.ru/00ad
ae28
OKucCIUTeNbHO- bubmuorexka [JOK
63 BOCCTAHOBUTEIBHBIE 1 https://m.edsoo.ru/00ad
peaknuu b076
bu6mmoreka [JOK
OKUCIINTETN U
64 BOCCTAHOBHTENM 1 https://m.edsoo.ru/00ad
b076
KontponbHas padota
bubmuoreka [JOK
Ne4 o Teme
65 1 https://m.edsoo.ru/00ad
«CtpoeHue aToma.
b486
XuMuyeckas CBA3b»
Pe3epBHEII YPOK.
P P bubmuoreka [JOK
O06006111eH1E U
66 1 https://m.edsoo.ru/00ad
cUCTEMaTHU3alHsA
’ b33c
3HAHUNA
Pe3epBHEIT YPOK.
P P bubmuoreka [JOK
O06006111eHE U
67 1 https://m.edsoo.ru/00ad
cUCTEMaTH3alHsA
o 9¢cb2
3HAHUN
Pe3epBHEIT YPOK.
P P bubmuoreka [JOK
O06001IeHne 1
68 1 https://m.edsoo.ru/ff0d
CHCTEMATH3ALIIS
! 61c6
3HAHUN
OBIIEE KOJIMYECTBO
YACOB I1O 68

[TPOT'PAMME




9 KITIACC

IIpU3HaKaM

N KoanuecTBo yacoB DJIeKTPOHHbIE
[
undgposbie
n/  Tema ypoka Bcer  KoHTpoabH IpakTHyeck
oOpa3oBaTe/ibHbIE
I 0 ble padoThbI ue padboTbl
pecypchbl
[Tepuoanueckuit
3aKOH.
[lepuoanueckas bubnmoreka [JOK
1 cucremMa 1 0 0 https://m.edsoo.ru/00adb
XUMHYECKHUX 59
anemeHnToB /l. 1.
Menpeneena
3aKOHOMEPHOCTH B
M3MEHEHUHU
CBOICTB bu6mmoreka [JOK
2 XHUMHYICCKHX 1 0 0 https://m.edsoo.ru/00adb
3JIEMEHTOB 6b6
MIEPBBIX TPEX
TIePHOJIOB
Knaccudpukanus n
bubmuoreka [JOK
HOMCHKJIATypa
3 1 0 0 https://m.edsoo.ru/00adb
HEOPTaHHYECKUX
7e2
BEILIECTB
Bunper xumuaeckoi
bu6mmoreka [JOK
CBSI3U U THUIIBI
4 1 0 0 https://m.edsoo.ru/00adb
KPUCTATNICCKHIX
. ac6
penéTox
KonTponsHas
paborta Nel mo
TeMe
«IToBTOpEeHuE n
5 P 1 1 0
yriyOsieHue
3HaHUN OCHOBHBIX
paznenoB Kypca 8
KJ1accay»
Knaccudukanms
XUMHYECKUX bubmuoreka [JOK
6 peakuuii no 1 0 0 https://m.edsoo.ru/00adb
pa3sIuYHBIM cb0



Ilonsarue o

Mpe/icTaBIeHH 00
AIEKTPOJIUTUYECKO
W IUcconMalu

CKOpOCTH
XUMHYECKON bubmuotexa [JOK
7 peakuuu. [lonsitue https://m.edsoo.ru/00adb
0 TOMOI'€HHBIX U e9a
TeTEPOreHHBIX
peaKmusax
ITonsatue o
XAMUYECKOM
PaBHOBECHH.
DaKTOpHI,
BJIMSIIOIIIME HA bubmuoreka [JOK
8 CKOPOCTH https://m.edsoo.ru/00adc
XUMHYECKON 28¢
peakuuu u
MOJIOKEHHE
XAMHUYECKOr0
paBHOBECHs
OKHCIUTEITBHO- bu6mmoreka [JOK
9 BOCCTAaHOBUTECIIBH https://m.edsoo.ru/00adc
bIE pEeaKINU ade
Teopus
AIEKTPOIUTUUECKO
. bu6mmoreka [JOK
W IUCCOIMALINH.
10 https://m.edsoo.ru/00adc
CuibHBIE U
d68
citadnie =
3IEKTPOJIUTHI
Honnrle bu6mmoreka [JOK
11 YpaBHEHUSA https://m.edsoo.ru/00add
peaximit 448
XUMHYECKHE
CBOMCTBA KHUCIOT U
N bu6mmoreka [JOK
OCHOBaHHUI B CBETE
12 . https://m.edsoo.ru/00add
Mpe/icTaBIeHH 00 548
AIEKTPOIUTHIECKO
W IuccoIramumn
XnuMuueckme
CBOMCTBA COJIEH B
bubmuoreka [JOK
CBETE
13 https://m.edsoo.ru/00add

8b2




bubmuoreka [JOK

ITonsatue o
14 . https://m.edsoo.ru/00add
THAPOJIN3E COJICH
9d4
O06o0meHue u bubmuorexka [JOK
15 cUCTEMATHU3AIHA https://m.edsoo.ru/00add
3HAaHUH dl2
[IpakTnueckas
pabora Ne 1. bubnmoreka [JOK
16 «Pemrenue https://m.edsoo.ru/00add
OKCIIEPUMEHTAIILH bfa
BIX 3a/1a4»
KonTposbnas
pabota Ne2 o
TEME
bubmuoreka [JOK
«OIIEKTPOJIUTUYEC
17 https://m.edsoo.ru/00add
Kasi JUCCOLMAIis. ec0
Xumuueckue -
peakiuu B
pacTBopax»
Oo6mas
XapaKTePUCTHKA
bubmuoreka [JOK
TraJIOTEHOB.
18 https://m.edsoo.ru/00add
XUMHUYeCKHe
o fe2
CBOICTBa HA
npuMepe Xjaopa
XJI0pOBOAOPOA.
CoustHas KUCJIOTA,
bu6mmoreka [JOK
XAMHAYECKUE
19 . https://m.edsoo.ru/00ade
CBOMCTBA,
104
MOJTy4eHue,
MIPUMEHEHNE
[IpakTrueckas
pabota Ne 2 o
bu6mmorexa [IOK
teme «Ilomydyenue
20 . https://m.edsoo.ru/00ade
COJISTHOM KHUCJIOTEI,
.. 348
U3ydeHue eé
CBOICTBY»
Brruncnenus mo
bu6mmorekxa [IOK
ypaBHEHUSM
21 https://m.edsoo.ru/00ade
XUMHAYECKAX

peakuuii, eciu

488




OJIMH U3 PEarcHTOB
JIaH B U30BITKE

22

23

O61mmas
XapaKTEePUCTHKA
aneMeHTOB VIA-
TPYyTIIBI

AJITOTPOIIHBIE
MoaubUKaIIH
CEpBL.
Haxoxnenue cepsl
U €€ COeJIMHEHU B
MIpUPO/IE.
XUMHUYECKHUE
CBOMCTBA CEphI

bubmuoreka [JOK
https://m.edsoo.ru/00ade
64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade
64a

24

CepoBopopo,
CTpOEHUE,
busnveckue u
XUMHYECKHE
CBOMCTBa

bubmuoreka [JOK
https://m.edsoo.ru/00ade
802

25

Oxcuppl cepsl.
CepHas KuCIOTa,
¢buznveckne u
XMUMHUYECKHE
CBOICTBA,
IpUMEHEHHE

bubmuoreka [JOK
https://m.edsoo.ru/00ade
a28

26

XnuMuueckme
peaxiuu,
JIeXKaIue B OCHOBE
MIPOMBILIIEHHOTO
criocoba
MOJIyYEHUsI CEPHOU
KHUCIIOTHL.
XuMHuueckoe
3arpsi3sHEHUE
OKpYKaroleun
Cpelbl
COCIMHEHUSIMH
cepbl

bu6mmoreka [IOK
https://m.edsoo.ru/00ade
cda

27

Breramcnenne
MacCOBOH JOJH
BBIXO/JIa TPOIYKTa
peakuumn

bubmuoreka [JOK
https://m.edsoo.ru/00ade
c8a




Oomas
XapaKTEePUCTHKA
anemMeHToB VA-
rpynnsl. A30T,

bubmuoreka [JOK

28 pacrnpocTpaHeHHe https://m.edsoo.ru/00ade
B IIpUPOAE, eab
(buzuveckue u
XUMHUYECKHE
CBOICTBA
AMMmuak, ero
dbuzuveckue u
bubmuoreka [JOK
XUMUYECKUE
29 — https://m.edsoo.ru/00adf
CBOWCTBA, 004
MOJTy9YCHUE U
MIPUMCHCHUE
IIpakTuueckas
pabota Ne 3 o
bubmuoreka [JOK
teme «lloyyenune
30 https://m.edsoo.ru/00adf
aMMHaKa,
180
W3YYCHHE €T0
CBOWCTBY
A3O0THAs KHACJIOTAa,
R bubmuoreka [JOK
e€ ¢puznueckue u
31 https://m.edsoo.ru/00adf
XUMHUYCCKHE
o 306
CBOWCTBa
Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHUS B
KauecTBe
MUHEPATLHBIX
N bubmuoreka [JOK
ynoOpeHuit.
32 https://m.edsoo.ru/00adf
XHUMHUYECKOE 518
3arpsAA3HEHUE o
OKpPY’Karollen
Cpelbl
COCTUHCHUSIMHU
azoTa
docdop. Oxeun
docopa (V) u bubmmnoreka [IOK
33 dbochopHas https://m.edsoo.ru/00adf
KHUCIIOTA, 68a

¢buznueckue u




XUMHNYCCKHUC

CBOICTBA,
MOJTy4YeHUE
Hcnonb3oBanue
docdaros B
KauecTBe
bu6mmoreka [JOK
MUHEPAITBHBIX
34 . https://m.edsoo.ru/00adf
yaoOpeHui.
c20
3arpsi3HeHue
MIPUPOTHOMN CPeIbI
dbocharamu
Yraepon,
pacrpocTpaHeHHe
bubmuoreka [JOK
B IIPUpPOJIE,
35 https://m.edsoo.ru/00adf
(dbuznvecKue u
d9%¢
XUMUYECKUE
CBOICTBA
Oxcunsl yriaepoaa,
ux QU3NYECKUE U
XUMUYECKUE
CBOICTBA. bubmuoreka [JOK
36 DKOJIOTHYECKHUE https://m.edsoo.ru/00adf
poOJIeMBl, ebe
CBSI3aHHBIC C
OKCHJIOM YTJIepoJia
(Iv)
bu6mmoreka [IOK
VYronbHast KHCIO0TA
37 . https://m.edsoo.ru/00ae0
u eé conu
06¢
IIpaxTrueckas
pabota Ne 4 o
teme "[lonyuenue bubnunoreka [JOK
38 YTJIEKUCIIOTO Ta3a. https://m.edsoo.ru/00aec0
Kauectsennas 27e
peakmus Ha
KkapOoHaT-1oH"
[TepBonavasibHBIE
TOHSATHS 00
bubmuoreka [JOK
OpPTaHHYECKUX
39 https://m.edsoo.ru/00ae0

BEIIECTBaX KaK O
COEIMHEHMSX
yriaepona

S4e



40

Kpewmuuii u ero
COETMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae0
80a

41

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAJIbH
BIX 33/1a4 M0 TeME
«Baxnenmmue
HEMETaJUIbl U UX
COEJIMHEHU S

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0
bf2

42

43

44

45

KontposbHas
pabota Ne3 o
TeMe
«Baxneimmue
HEMETAIIJIbl U UX
COCTUHEHUS

OOmas
XapaKkTepUCTUKa
XHUMHYCSCKHX
9JIEMEHTOB —
METaJJIOB.
Merammdeckas
CBSI3b U
MeTaJTHYecKas
KpUCTaJUTMYECKast
peleTKa.
duznueckue
CBOMCTBA
METaJlJIOB

XnuMuueckme
CBOMCTBa
METAaJIOB.
DNEeKTPOXUMHUYECK
Wl psn
HaIpsHKEHUN
METaJJIOB

OO0urue crmocoObl
MOJTyYEHUs
METaJJIOB.
CnnaBhbl.
Breramcnenns mo

bubmuoreka [JOK
https://m.edsoo.ru/00aec0
el8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael
03e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael
156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael
156




YPaBHEHUAM
XUMHUYCCKUX
peakuuii, eciiu
OJIMH U3 PEareHTOB

COJICPKUT
puMecH
[TonsiTue o bubmuoreka [JOK
46 KOppO3UHU https://m.edsoo.ru/00ael
METAJJIOB 278
K
[{enoumre bubmuoreka 11O
47 https://m.edsoo.ru/00ael
METaJLIbI
4b2
Okcuael u bubmuoreka [JOK
48 TUAPOKCHIBI https://m.edsoo.ru/00ae1
HATPHsSL M KaTHst 4b2
[lenouno3emMenbH bubmuoreka [JOK
49 bI€ METAJLJIBI — https://m.edsoo.ru/00ael
KaJbLUi U MarHui 5e8
Baxneiimme bu6mmoreka [JOK
50 COETUHEHUSI https://m.edsoo.ru/00ael
KaJIbIUs 5e8
O06o0meHue u
51 CHCTEMAaTH3aIUs
3HAHUH
JKEcTkocTh BOJKI U bu6mmoreka [JOK
52 CIIOCOOEI €€ https://m.edsoo.ru/00ael
YCTpaHEHUs 886
IIpaxTrueckas
pabota Ne 6 o bubnnorexa [JOK
53 Teme "JKEcTKOCTh https://m.edsoo.ru/00ael
BOJIBI M METOJIBI €€ aed
ycTpaHeHus"
bubmuoreka [JOK
54 AmoMuHHI https://m.edsoo.ru/00ael
c64
AmpotepHbIe bubnuorexa [JOK
55 CBOMCTBa OKCHJA U https://m.edsoo.ru/00ael
TUAPOKCHIA co4
bu6mmorekxa [IOK
56 Kenezo https://m.edsoo.ru/00ael

dgo




57

OKCHuIbI,
TUAPOKCUIBI U
comu xenesa (1) u
xemnesa (I11)

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3
Seb

58

O06006111EHE U
cucreMarmni3anuia
3HAHUH

59

[IpakTuueckas
pabora Ne 7.
Pemenue
AKCIIEPUMEHTAJIbH
BIX 33/1a4 MO0 TeME
«Baxneimue
METaJIJIbl U UX
COETUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3
ded

60

Breraucnenus mo
YpaBHEHUSIM
XHUMHYCSCKHX
peakuuii, eciu
OJINH U3 PEarcHTOB
JIaH B U30BITKE UJIN
COAEPIKUT
MIPUMECH.
Brerancnenus
MacCOBOM JOJIH
BBIXOJa MPOJIyKTa
peakiuumn

bubmuoreka [JOK
https://m.edsoo.ru/00ael
750

61

O06001IeHne "
CUCTEMAaTHU3aIUs
3HAHUH

62

63

BemiectBa u
MaTrepuaibl B
TTOBCETHEBHOM
’KHU3HH YET0BEKA

KonTponsHas
pabota Ne4 o
TeMe
«Baxnenmmue
METaJIJIbl U UX
COETUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3
50




XUMHUYECKOE

bu6mmoreka [JOK
3arpsi3HEHUE
64 . 1 https://m.edsoo.ru/00ae4
OKpYXKaromieu
270
Cpelbl
Ponp xumuu B
bu6mmoreka [JOK
pelieHun
65 1 https://m.edsoo.ru/00ac4
DKOJIOTHYECKUX
270
npobiem
Pe3epBHEIT YPOK.
P P bu6mmoreka [JOK
O06006111EHE U
66 1 https://m.edsoo.ru/00ac0
CHCTEMATH3ALIS
o dOa
3HAHUI
Pe3epBHEIT YPOK.
P P bubmuoreka [JOK
O0600611eHE U
67 1 https://m.edsoo.ru/00ad9
CHCTEMATH3ALIIS
o cb2
3HAHUI
Pe3epBHEIT YPOK.
P P bubmuoreka [JOK
O06006111eHE U
68 1 https://m.edsoo.ru/00adb
CHCTEMATH3ALIIS
o 33¢
3HAHWUI
OBLIEE
KOJIMYECTBO HACOB 68

I10 ITPOIT'PAMME







YYEBHO-METOJINYECKOE OBECNEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Xumusi, 8 kiacc/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AximonepHoe obuiectBo «M3narensctBo «lIpocBerienue

» Xumus, 8 kinacc/ Epemun B.B., Ky3pmenko H.E., [Ilpo3aoB A. A. u apyrue; moa
penakmueit Jlyauna B.B., AknmonepHoe o61iectBo «3narenseTBo
«IIpocsemienne»

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimoHepHoe 001IeCTBO
«3narensctBo «IIpocBemenue»

» Xumus, 9 knacc/ Epemun B.B., Ky3pmenko H.E., [lpo3aoB A. A. u apyrue; moa
penakuueit Jlynuna B.B., AkunonepHoe o6mectBo «3narenbcTBo
«IIpocsemenue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I11eCTBO

«M3narenscTBO «lIpocBenieHne»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

1. T'a6puensn O. C., Bockoboiinukosa H. I1., Smykosa A. B. HactonbHas kHura
yunrtens. Xumus. 8§ ki1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2021.

2. T'abpuensu O. C., AmykoBa A. B. Tetpaas it 1a00paTOPHBIX OMBITOB U

npaktuyeckux padot. 8 ki1. K yueOnuky O. C. ['abpuensna «Xumus. 8 kinace». M.:

Hpoda, 2022.



3. lNabpuensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. 'abpuensHa
«Xumusy. 8 xkmacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Metonudeckoe nocobue k yueobnuky O. C. ['abpuensna
«Xumusy. 9 xacc / O. C. 'abpuensa. — M. : llpoda, 2021. — 108.

5. Xumus : TexHosioruueckue kapthl K yueouuky O. C. 'abpuensna «Xumus. 8
Kjaccy : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHosiornueckue kapthl kK yueonuky O. C. 'abpuensna « Xumus. 9
Kjacey : Metonuueckoe nocodue / JI. . Acanosa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHbIE 1 TPOBEpOUYHbIE paboThl K yueoHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepe3kun, A. A. YakoBa u

ap. - M.: Ipoda, 2022. nanHsie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Beeaurenannsiehttp://www.chemnet.ru ['azera « XuMush» 1 callT aiis yuurens « 51
Uy Ha YPOK XUMHUN»

http://him.1september.ru Equnas xomnexius LIOP: [IpenmeTHas komnekuus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4HbIE



skcniepuMenThl: xumusi. Komnekuust Poccuiickoro o01ieo0pa3oBaTenbHOro
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoii

http://www alhimik.ru Becepoccuiickast onuMnuana mKoJIbHUKOB 10 XUMUU
http://chem.rusolymp.ru Opranudeckasi XUMUsI: SJIEKTPOHHBIN YUeOHUK IS
CpPEIIHEM ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpBITBIM KOJUIEIK: XUMUS
http://www.chemistry.ru JluctaHuiioHHasi OJIMMITUAJA IO XUMUU:

TEJIEKOMMYHUKAILIMOHHBINA 00pa30BaTeIbHbIN MPOEKT
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