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INOACHUTEJIBHASA 3ATINCKA

Pabovas mporpamma mo XuMuM JUisi oOydarommxcsi 8-9 KilaccoB cocTaBiieHa Ha ocHOBe TpeOoBaHMI K pe3ynbTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTeNbHON MTPOrpaMMbl OCHOBHOTO 00Iero o0pa3oBaHus, NpeacTaBieHHbIX B denepaibHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
OCHOBHOTO o001Iero o0pa3oBaHus, ¢ Y4ETOM paclpeles€HHBIX IO KJlaccaM IpOBEpsieMbIX TpeOOBaHMW K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUS U 3JIEMEHTOB COZAEP)KaHUs, MPEACTaBIECHHBIX B YHHUBEpPCAIbHOM KoAM(pUKaTope 1o
XMMHHU, a TaKke Ha ocHoBe [IpuMepHO#l mporpaMmbl BOCHHUTaHUS OOyYarOMIMXCs MPU MOJYYEHHH OCHOBHOTO OOIIEro oOpa3oBaHUS M C y4ETOM
Konnenmuu npenomaBanust ydeOHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHm3anusax Poccuiickoit denepanuu, peau3yronuX OCHOBHBIC
obmeoOpaszoBarenbHbIie Tporpammel (yTB. Pemennem Komnernn Munnpocsemenust Poccun, mpotokon ot 03.12.2019 N TIK-4BH).

OBIIAA XAPAKTEPUCTHKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxuiag yueGHOrO npeamera « XuMuUs» B JOCTHXKEHHE LIeIeld OCHOBHOTO 0011ero o0pa3zoBaHust 00yCIOBIEH BO MHOTOM 3HAUYCHHEM XUMHUYECKON
HayK{ B TIO3HAHUU 3aKOHOB IPUPO/IBI, B PA3BUTUU MPOU3BOJUTEIBHBIX CHJI OOIECTBA U CO3/JaHMM HOBOM 0a3bl MaTepUAIbHOM KyJIBTYpBI.

XUMHS KaK 3JE€MEHT CHCTEMBbl €CTECTBEHHBIX HAYK PaclpOCTpaHWIa CBOE BIMSHUE HA BCE 00JACTH YENOBEYECKOIO CYIIECTBOBAHUS, 3a/aja
HOBOE BUJICHHE MHpA, CTala HEOThEMIIEMbIM KOMIIOHEHTOM MHUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBHEM YKU3HU OOLIECTBA: 3HAHUE XUMHHU CITYKHT
OCHOBOH U1l OPMHUPOBAHUS MUPOBO33PEHUS YEIIOBEKA, €r0 MPEICTABICHUI 0 MaTepUaIbHOM €IMHCTBE MHUPA; BAXXHYIO POJIb UTPAIOT (OPMHpYEMBbIE
XUMHUEH NpPEJCTaBICHUS O B3aMMOINPEBPALICHUAX 3HEPTUU U 00 HBOJIOIUM BEIIECTB B MPHUPOJE; COBPEMEHHAas XMMHs HAIpaBi€Ha Ha pelleHHe
r7100ANbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHs YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM, MUIEBOW M IKOJIOTUYECKON 0e30MacHOCTH, MpolieM
3IpaBOOXPaHEHHUS.

B ycnoBusix Bo3pacTaromiero 3HaYeHHs XUMHM B JKH3HU OOIIECTBA CYIIECTBEHHO IOBBICHIACH POJIb XMMHUYECKOro oOpas3oBaHus. B miane
COLIMAJIN3ALUHU OHO SIBJISIETCS] OAHUM U3 YCIOBUH (POPMHUPOBAHUS MHTEIIEKTA JMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XHUMHUYECKHE 3HAaHUS HEOOXOAWMBI JJIsi MPHOOPETEHUs OOLIEKYIbTYPHOIO YPOBHS, IO3BOJISIIOIIEIO YBEPEHHO
TPYAUTHCS B COLIMYME M OTBETCTBEHHO Y4acTBOBATh B MHOIOOOPA3HOM KM3HM OOILIECTBA, /I OCO3HAHUS Ba)KHOCTHU Pa3yMHOI'0 OTHOLIEHUS K CBOEMY
30POBBIO U 3IOPOBBIO JAPYIHX, K OKPYXKAIOLIEH NPUPOJHON Cpeae, M I'PaMOTHOIO IIOBEIEHHUs IPHU MCIOJIb30BAHUM PA3IMYHBIX MATEPUAIOB U
XMMHMYECKHX BELIECTB B TIOBCEIHEBHOM XKU3HU.

Xumuueckoe 00pa3oBaHuEe B OCHOBHOM IIKOJIE SIBJISIETCSt 6a30BBIM IO OTHOIICHHUIO K CUCTEME O0IIEro XMMU4eckoro oopazosanus. [lostomy Ha
COOTBETCTBYIOLIIEM €MY YPOBHE OHO pealu3yeT MpHUCyIIUe OO0IEeMy XHUMHUYECKOMY OOpa30BaHMIO KIIIOUEBBIE IIEHHOCTH, KOTOpPBIE OTPaKaroT
rOCyJapCTBEHHbIE, OOIIECTBECHHbIE W MHIMBHIyaJbHBIE MOTPEOHOCTH. DTUM ONpEAeNseTcs CYIIHOCTh OOIIeH cTparerud OO0y4eHHs, BOCHUTAHUS U
pa3BUTHs 00YUaIOIIMXCS CPECTBAMH YU€OHOT0 npeaMeTa « XUMHUS».

Nzyuenune npeamera: 1) cocoOCTByeT pealn3aliid BO3MOXKHOCTEH Al caMOpa3BUTHS M (OPMHUPOBAHUS KYJIBTYpPBl JIUYHOCTH, €€ oOuIel u
(GYHKIIMOHATBHOM TIPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (OPMHPOBAHHE MBIIIJICHUS M TBOPYECKHUX CIIOCOOHOCTEH IOAPOCTKOB, HAaBBIKOB HX
CaMOCTOSITENIbHON Y4eOHON eATeNbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKIUX YMEHUN, HEOOXOJUMBIX KaK B IIOBCEHEBHON JKMU3HU, TaK U B
poeCCHOHATIBHON AEATENBHOCTH; 3) 3HAKOMHUT CO CHEIM(UKON HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI LIEJOCTHOIO B3IUIAJa Ha €IMHCTBO
IPUPOJBl M YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TalioM B (POPMHPOBAHHUU E€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH IOAPOCTKOB; 4) CIOCOOCTBYET
(OpPMHPOBAHHIO LIEHHOCTHOI'O OTHOIIEHHMSI K E€CTECTBEHHO-HAyYHBIM 3HaHUAM, K IPUPOZAE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOIMUYECKOE
o0pa3oBaHME IKOJTHHUKOB.

Ha3BaHHble HampaBieHHs B OOY4YEHUH XMMHMU OOECIEYMBAIOTCSA CNEUU(UKON colepkKaHus NpeaMeTa, KOTOPbIM SBJISETCA MeJarorudyecku
aJlanTHPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XUMHH Ha ONPEeNEHHOM 3Tane e€ pa3BUTHS.




Kypc XuMum OCHOBHOM HIKOJBI OPHEHTUPOBAH HAa OCBOCHHE OOYYAIOIIMMHCS OCHOB HEOPraHMYECKOW XMMHUU M HEKOTOPBbIX MOHATHH U
CBelIeHUI 00 OTJENBbHBIX 00BEKTaX OPraHNYECKON XUMHH.

CrpykTypa cofepaHus npeamera cpopMupoBaHa Ha OCHOBE CUCTEMHOIO MOAX0/1a K ero u3ydeHuto. CozmepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE W CHCTEMbI MOHATUH O XMMHYECKOH peakiuu. OO€ 3TH CUCTEMBI CTPYKTYpPHO OpPTaHHW30BaHBI MO
INPUHIUITY HOCIEJ0BATEIBHOIO Pa3BUTUS 3HAHUM Ha OCHOBE TEOPETUYECKUX INPEICTaBICHUI pa3HOro YpOBHS: aTOMHO-MOJIEKYJISIDHOIO YUEHHs Kak
OCHOBBI BCEro ectecTBo3HaHus, ypoBHs Ilepuonndeckoro 3akona JI. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XMMHH, YYEHHUS O CTPOCHUHU aToMa U
XUMUYECKON CBSA3M, MPEACTaBICHUN 00 31EKTPOIMTUYECKON IUCCOLMALMU BELIECTB B pacTBOpax. TeopeTHuecKHe 3HaHHMs PaccMaTpUBarOTCS Ha
OCHOBE SMITMPHUYECKHU IMOJYYCHHBIX M OCMBICICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO YPOBHS K IPYrOMY, BBIMTONHSAA (YyHKIHN
OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MIPAKTUYECKOIO MPUMEHEHNUS U MTOJIyYEHHsI U3Y4aeMbIX BELLECTB.

Takast opraHu3anus cofep)kaHusi Kypca CIOCOOCTBYET MPEACTaBICHUI0 XUMHUYECKOH COCTaBISIONIEH HaydYHOW KapTHHBI MHpa B JIOTHKE €€
cucTeMHO npupobl. Tem cambIM 0OecrieunBaeTcsi BO3MOKHOCTh (DOPMUPOBaHMS y 00yHarOIUXCs [IEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHUIO U
METOZaM TO3HaHUs B Hayke. BakHO Takke 3aMETHTb, UTO OCBOCHUE COJEPKaHMs Kypca MPOUCXOAMUT C MPUBJICUCHUEM 3HAHUM M3 paHee U3yueHHBIX
KypcoB: «Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «PuU3uKa. 7 KIacey.

HEJIA N3YYEHUS YYEBHOI'O TIPEJMETA «XUMMUS»

K nHampaBneHHio NepBOCTENEHHON 3HAYMMOCTH NPH peajau3aliyd oOpa3oBaTeNbHbIX (QYHKIUH npeamera «XHMHUS» TPAaAULUOHHO OTHOCAT
(dbopmMHpoBaHKE 3HAHUI OCHOB XMMUYECKOI HayKH KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKOM IEATEIIbHOCTH YeIOBEKa U KaK OJJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhl. 3ajaya MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAaHUN — Ba)KHEUIINX (PAKTOB, MOHATHUH,
3aKOHOB M TEOPETMUYECKHX MOJOXKEHUH, JAOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOrO XapakTepa, s3blka HAyKH, 3HAHUH O HAy4yHBIX METO0JaxX
M3YUYEHUS BELECTB U XMMUYECKUX PEaKLni, a Takke B (POPMUPOBAHUM U PA3BUTHU YMEHUH U CIOCOOOB 1EATEILHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM,
HAOJI0ACHNEM U TPOBEICHUEM XMMHUUYECKOT0 IKCIIEPUMEHTA, COOII0IEHUEM MTPpaBUiI 0€30MacHOro 00palieHHs ¢ BeIECTBAMU B TIOBCEAHEBHOM KU3HH.

Hapsiny ¢ 3TuM nenu u3ydeHus npeaMera B IporpaMMe YTOUHEHbI M CKOPPEKTHPOBAHBI C YUETOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO
obmero obpasoBanusi. CerogHs B 00pa3oBaHUHM 0CO00 3HAYUMOMN MPHU3HAETCS HANpPaBIEHHOCTh OOyYeHHsI Ha Pa3BUTHE M CAMOPA3BUTHE JMYHOCTH,
(bopmHpoBaHue €€ MHTEIUIEKTa U 0o0wel KynbTypel. OOydeHHEe YMEHHIO YYUThCS M IPOAOIIKATh CBOE OOpa30oBaHUE CAMOCTOSITEIBHO CTAHOBHUTCS
OJTHOM M3 BaKHEHIINX (DYHKIMNA y4eOHBIX MPEIMETOB.

B cBs13u ¢ 3TUM IIpH M3y4EHUU NpeIMeTa B OCHOBHOM ILIKOJIE JOMUHUPYIOLIEE 3HaUeHNEe IPUOOPEIH TaKue LIEIH, KaK:

. (dbopMUpOBaHNE UHTEIJICKTYaTbHO PA3BUTOMN JIMYHOCTH, TOTOBOM K caMO00pa30BaHUIO, COTPYAHHUECTBY, CAMOCTOSTEIILHOMY
MPUHATHIO PEIICHU, CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU;

. HAPaBIEHHOCTh O0YYCHUS Ha CUCTEMATUYECKOE MPUOOIICHUE YUaINXCs K CAaMOCTOSTEIHHON TT03HABATENLHOM JIEATEIHHOCTH,
Hay4YHBIM METO/IaM MO3HAHUS, POPMUPYIOIINM MOTUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

. o0ecrieyeHne yciIoBUi, CIIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YJAIOIIMMHUCS ONbITa Pa3HOOOPa3HOM e TeNbHOCTH, TO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIMH ), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JIJISl PA3NIMYHBIX BUJIOB IE€ATEIHHOCTH;

. dbopMupoBaHUE YMEHUN OOBSICHSATH U OLIEHUBATH SBJICHHS OKPYXKAIOIIET0 MUpPa Ha OCHOBAaHUY 3HAHHI U OTBITA, MOJTYYCHHBIX
[IPU U3YYECHUHU XUMUH;

. dbopMupoBaHUE y 00YJAOIINXCS TYMAaHUCTHUECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH XUMUYECKUX 3HAHUMN IS BRIPAOOTKHU

9KOJIOTUYECKHU 11e71eCO00PA3HOro MOBEACHNUS B ObITY U TPYIOBOM AEATEIBHOCTHU B LIESX COXPAHEHHS CBOETO 3/J0POBbs U OKpYXKarolel
MIPUPOTHOM CPEJIBI;
. pa3BUTHE MOTHUBALUH K OOYYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO HA OCHOBE YCBOCHMSI



o011eueI0BeYECKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(dUIIS U HANIPaBICHHOCTH JajibHeero o0yuyeHusl.

MECTO YYEBHOT O TIPEJIMETA «XUMUS» B YYHEBHOM IIVIAHE

B cucreme obmiero oOpasoBanust «XuUMHsD» MPU3HAHA 00A3aTEIBHBIM Y4eOHBIM MPEAMETOM, KOTOPBIA BXOAUT B COCTaB MPEAMETHON 00JIacTH
«EcTecTBeHHO-HAaYy4HBIE TPEIMETHI.

VY4eOHBIM MIIaHOM Ha e€ U3y4eHue oTBeieHo 136 yueOHbIX YacoB — 10 2 4. B HEAEMIO B 8 M 9 KJlaccax COOTBETCTBEHHO.

COJEPKAHUE YYEBHOI'O IPEJIMETA

8 KUIACC

IlepBoHauYa/JbHbIe XMMHYECKHE TOHSITUSA

[Ipenmer xumun. Poiab XuUMuu B KW3HU 4desoBeka. Tena u BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB.
[TonaTue 0 MeToax MO3HaHUS B XUMUHU. XUMUS B cucTeMe HayK. YucTeie BemecTBa 1 cMecH. CriocoObl pa3fiesieHus CMECEH.

ATOMBI U MOJEKYNbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpoCcThie M Cl0KHBIE BelecTBa. ATOMHO-MOJEKYJISIPHOE
YUYEHHUE.

Xumuyeckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTtHocuTenbHAsE MOJIEKYJISIpHAsE Macca. MaccoBasi 40151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

®usnueckue U XUMHUYECKUE SIBICHUSA. XMUMHUYECKash peakius U €€ MpU3HAKA. 3aKOH COXPAHEHUs MacChl BEIIECTB. XMMUYECKHE YpaBHEHMUS.
Knaccuukanus XuMu4ecKkux peakiuii (CoeInHeHNs, Pa3IoKEHHsI, 3aMEIeHuUs], 0OMeHa).

XUMHYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOH TMOCY/I0H, C TpaBWiIaMH paOOThl B Jlaboparopuu M TpuEMamMu OOpamieHus ¢
nabopaTopHBEIM 000PYIOBaHHEM; M3YyUYE€HHWE U ONUCaHUE (PU3MYECKHX CBONCTB 0OOpaslloB HEOPraHWYECKUX BEIIECTB; HAOMIOJeHHE (HHU3HUECKUX
(nnaBieHHe BOCKa, TasHUE JIbJa, paCTUpaHUE caxapa B CTYyINKe, KUMIEHUWE M KOHJACHCAlMs BOJbI) U XMUMHUECKUX (TOpEHUE CBEYH, MPOKATHBAHHE
ME/IHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KUCJIOTOW) SBICHHWN, HAONIOJCHHE W ONHCAHWE TNPHU3HAKOB MPOTEKAaHWS XMMUYECKUX PpEaKIHid
(paznoxeHue caxapa, B3aUMOJICCTBHE CEPHOM KHCIIOTHI C XJOPHUAOM Oapus, paznoxeHue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoJeHCTBHE
xene3a ¢ pactBopoMm coiu Meau(ll)); nu3ydenue cnocoOoB paszzieneHus cMecell (C MOMOIIbI0O MarHUTa, PUIBTPOBAHKE, BHIIAPUBAHUE, TUCTUILIALU,
xpomatorpadusi), IpoBeCHNE OYUCTKU MOBAPEHHOW COJM; HAOIIOACHHE U ONUCAHUE PEe3yJbTaTOB MPOBENEHUS OMNbITa, WUTIOCTPUPYIOIIETO 3aKOH
COXpaHEHMs MacChl; CO3J[aHUE MOJIENICH MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucnmopon — sneMeHT U mpocTtoe BemiecTBo. HaxoxxaeHune kuciaopoa B Mpupoje, pusnueckue u
XUMHUYecKHe cBoicTBa (peakuuu ropenust). Oxcupl. [lpumenenue kucnopona. CriocoObl MOMydeHHs KUCIOPoaa B 1a00paTOpyn U MPOMBIIIIIEHHOCTH.
Kpyrosopot kuciopoza B npupoze. O30H — aJIOTpOnHas MOAUPHUKALHS KUCIOPOAA.

TemnoBoil 3QheKkT XUMUUECKONH peakluu, TEPMOXUMHUYECKHUE YPaBHEHMSI, 3K30- M IHIOTEPMUYECKHE peaKIuu. TOIIMBO: Yrojb W METaH.
3arps3HEeHne BO3/lyXa, YCHICHHE TApHUKOBOTO 3(PQeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bopopon — snemeHT u npocroe BeniecTBo. Haxoxaenue Boiopoaa B npupojae, GU3ndeckue 1 XMMHUUECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nostydeHus. Kucnorsl u comnu.

KonuyectBo BemectBa. Monbs. MonsipHas Macca. 3akoH ABoraapo. MossipHbIil 00bEM ra3oB. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM.




®dusnyeckue cBoWCcTBa BoJbl. Bojga kak pactBoputenb. PacTBopbl. HackllieHHbIE U HEHACBIIIEHHBIE PAacTBOPhI. PacTBOPUMOCTH BEIIECTB B
Bojie.MaccoBast 10151 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOJbl. OcHOBaHuUsA. Ponb pacTBOpOB B pUPOAE U B KU3HU denoBeka. Kpyrosopor
BOJIbI B IPUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOI.

Knaccudukanus Heopranndeckux coequHeHunii. Oxcuapl. Knaccudukanus okcuoB: coneodpasyromie (OCHOBHbIC, KUCIOTHBIE, aM()OTEPHBIC)
u HeconeobOpasytonie. HoMmeHkinatypa okcuaoB (MeXIyHapoaHas M TpuBHalbHasA). Duznyeckue U XMMHUYECKHE CBOMCTBa OokcuaoB. [lomyueHue
OKCHJIOB.

OcHoBanus. Knaccudukanus ocHOBaHMA: MIENOYM W HEPACTBOPUMBICE OCHOBaHHSA. HoMmeHKIaTypa OCHOBaHMM (MEXIyHapoIHas |
TpuBHaJIbHAS ). PU3HUECKUE U XUMHYECKUE CBOICTBA ocHOBaHUH. [loyuenne ocHOBaHMIA.

Kucnotel. Knaccudukanus kucinor. HomeHknaTypa Kuciaot (MeXayHapoIHAsl U TpUBUAIbHAsA). DU3HYECKHE U XUMUUECKHE CBOWCTBA KUCIIOT.
Pan akruBHoctn metaiuioB H. H. bekerosa. [Tonyyenue kucuor.

Comu. HomenknaTypa cosieid (MexayHapoaHas U TpuBHaibHas ). u3ndeckrue 1 XMMUYeCKre cBoicTBa coneid. [lomyuenue comeid.

['eneTnyeckas cBsI3b MEXKy KilacCaMU HEOPTaHUYECKUX COCTMHEHUM.

XUMUYECKUN HIKCHEPUMEHT: KaueCTBEHHOE OIpeesieHue COJEpKaHus KHCIOpoJa B BO3JyXe; MOJyueHUe, coOMpaHue, pacrno3HaBaHUE U
M3YYCHHE CBOMCTB KHCIIOPO/1a; HAOIIOICHNE B3aNMOJICHCTBHS BEIIECTB C KHCIOPOAOM U YCIOBHUS BOZHUKHOBEHUS U MPEKPAIEHUS] TOPeHHsI (110XKapa);
O3HaKOMIJIEHHE ¢ 00pa3liaMu OKCHIOB M OINKCAaHUE UX CBOMCTB; MOJy4YeHHE, cCOOMpaHue, paclio3HaBaHUE U W3YYEHHE CBOMCTB BOJOpOJa (TOpEeHHE);
B3auMojieiicTBue Bojopona ¢ okcugoM meau(Il) (Bo3MOXXHO HCHOJIB30BaHME BHCOMATEpHANIOB); HaAOIIOAEHHE 0Opa3OB BEIIECTB KOJIMYECTBOM
1 monb; uccnenoBaHre 0COOEHHOCTEN pacTBOPEHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C ONpeAETEHHON MacCOBOM
J0TIel pacTBOPEHHOTO BEIIECTBA; B3aUMOJCHCTBHE BOABI C MeTaulaMu (HAaTpUeM M KaibleM) (BO3MOXXHO HCIIOJIb30BaHHE BUJICOMATEPHAIIOB);
OTpe/iefieHUEe PacTBOPOB KHUCIOT M WLIEJIOUel C MOMOIIBI0 WHIMKATOPOB; MCCIEIO0BaHUE OOpa3Il0B HEOPTraHMUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB;
HaOJI0ICHNEe U3MEHEHUS! OKPAcKH MHIMKATOPOB B PacTBOpax KHCIOT M LIeNoveil; n3ydyenue B3aumopencTBus okcuaa meau(ll) ¢ pactBopom cepHoii
KHMCJIOTBI, KUCJIOT C METAJUIaMH, PEaKIUi HEUTPAIN3aLUH; TI0Jy4YEHUE HEPACTBOPUMBIX OCHOBaHUH, BBITECHEHUE OJTHOIO METaJlla IPYTUM M3 PacTBOpa
COJIM; pelICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHel1ne Ki1acchl HEOPraHUYECKUX COSAUHEHUIN.

Ilepuonuveckuii 3akon u Ilepuoamyeckasi cucrema xumMudeckux 3jiemMeHToB JI. U. MenneneeBa. Ctpoenne aTroMoB. XHUMHYeCKAasi
cBsI3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN

[lepBble MOMBITKH KJIACCU(PUKALNUNA XUMHUYECKUX 3JIeMEHTOB. [IOHSATHE O rpynmax CXOJHBIX AJIEMEHTOB (LLENIOYHbIE U IIETOYHO3EMENIbHbBIE
METaJIJIbI, TaJIOTEHBI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM()OTEPHBIE OKCUJIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepmoamueckas cucrema xumuueckux smemeHTOB [I. . MengeneeBa. KopoTkonepuonHas W JIMHHOINEPUOIHAS
¢dopmbl [lepuonnyeckoit cucrembl xumuueckux sneMeHToB JI. M. MenneneeBa. Ilepuoas! u rpymmbl. OU3NUECKUN CMBICI MOPSIKOBOIO HOMEpA,
HOMEPOB MEPUOJA U TPYIbI FJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siep. M3orombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX O000JO0YEK aTOMOB MEpBBIX 20 XMMHYECKHX
anemeHToB llepuoamyeckoii cuctemsl [1. 1. MenneneeBa. XapakTepuCcTUKa XMMHUYECKOTO AJIEMEHTA MO €ro MosiokeHuto B Ilepuoanyeckoii cucreme
. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAIMYECKHX W HEMETAaUIMYECKMX CBOWMCTB MO TpyNIaM |
nepuogam. 3HadueHue llepumonmueckoro 3akoHa u llepnoanueckoil cUCTEMbl XMMMUYECKHX 3JIEMEHTOB ISl pa3BUTUS Hayku W npaktuku. [ .
MenpeneeB — y4EHbBIN U TPaKIAHUH.

Xumnueckas cBa3b. KoBaneHnTHas (MoJisipHast U HETIOJSIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIIbBHOCTh XUMUYECKUX AJIeMEHTOB. IOHHas CBSI3b.



Crenenb okucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. Ilpomeccsl OKMCIEHUST W BOCCTaHOBIECHMs. OKuCIUTENIN U
BOCCTAaHOBUTEIH.

XUMHUYECKUH IKCIEPUMEHT: U3ydeHrne o0pa3loB BEIIECTB METANIOB M HEMETAJUIOB; B3aUMOJICICTBIE THAPOKCHA [IMHKA C paCTBOPaAMH KUCIIOT
U 1IEN0YeH; MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (rOpeHHe, peaklUu pa3ioKeHus,
COCTMHCHMUS ).

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXmnpeaIMEeTHBIX CBSI3€H MpU H3YYEHHHM XHMHUHU B 8 Kjacce OCYIIECTBIISIETCS Yepe3 MCIONb30BaHHE KaK OOIIUX eCTECTBEHHO-
Hay4HbIX TIOHSTHH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU U OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO01re ecTecTBEeHHO-HAYYHbIE TMOHATHSA: HAy4dHbIM (akT, rumoresza, TEOpHs, 3aKOH, aHAIM3, CHUHTE3, KIacCHU(pUKalus, MepUOJUYHOCTD,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICIIMPOBAaHHIE, U3MEPEHHUE, MOJIEIIb, SIBICHUE.

®du3nka: Matepus, aToM, IEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUH 3aps]l, BELIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, ra3, GU3NUECKUE BETMUUHBI, €IUHUIBI H3MEPEHHsI, KOCMOC, TUTaHEeTHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE TOPOJIBI, TIOJE3HBIE HCKOIIAEMbIE, TOIUIMBO, BOJHbIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKIust

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux saeMeHToB J[. . MenaeneeBa. CtpoeHne aTroMoB. 3aKOHOMEPHOCTH B
WU3MEHEHHUU CBOMCTB XMMHMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KAJINS, KAJIbLIUSA U UX COEJUHEHUM B COOTBETCTBHUHU C MOJOXKEHUEM 3JIEMEHTOB B
[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMMUUECKOHN CBS3H. TUIBI KPUCTAINIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMUECKOM
PEIETKY U BUJ1a XUMUYECKOM CBSI3H.

Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHX BeUIeCTB (MEXAyHapoJHas M TpUBHUAIbHAsA). XHUMHUYECKHE CBOWMCTBA BEIIECTB,
OTHOCAILIUXCS K Pa3JINYHBIM KJ1accaM HEOPraHUYECKHUX COCIMHEHMM, TEHETUYECKas CBSI3b HEOPTAHNMYECKUX BEIIECTB.

Knaccudpukanuss XuMUYecKUX peakluil Mo pa3IMYHBIM MpHU3HAKaM (IO YMCITY U COCTaBY YYacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEILIOBOMY
3¢ (deKTy, 10 U3MEHEHHUIO CTENEeHEeW OKHCIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U dHIOTEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHMSL.

[TonsiTe o ckopoctu xumudeckoil peakiuu. [loHsTre 00 0OpaTHMMBIX U HEOOPATUMBIX XMMHUYECKUX peakiusx. [IoHsATHe 0 TOMOTE€HHBIX U
reTeporeHHbIx peakuusax. Ilonsarue o xumnyeckom paBHoBecHH. DAaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKON pEaKLIUU U TIOJI0KEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLUH, HJICKTPOHHBIN OallaHC OKHCIMTEIbHO-BOCCTAHOBUTEIbHON peakiuu. CocTaBlieHHEe ypaBHEHUN
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUI C HCIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust 27EKTPOIUTUUECKON OUCCOLMALMU. OJIEKTPOJIUTHI M HEIEKTPOJNTHl. KaTuoHbI, aHMOHBI. MexaHM3M [UCCOLMALUU BEIIECTB C
Pa3IMYHBIMHU BUIAMU XUMHUUYECKO cBsi3u. CreneHs aucconuanuu. CUIbHBIE U clla0ble 3JIEKTPOIUTHL.

Peakuuu noHHOTO 0OMEHa. Y CIIOBHSI MPOTEKAHUS peakiii HFOHHOro 0OMeHa, TIOJHbBIE U COKPALIEHHBIE HOHHbIE YpaBHEHHs peakiuii. CBoHCTBa
KHCJIOT, OCHOBAaHUM U COJICH B CBETE MPEJCTABICHUN 00 AIEKTPOIUTHUYECKON nuccornuanui. KadecTtBeHHbIe peakiiuy Ha HOHBL. [loHATHE O THapOIn3e
coJei.



XUMUYECKUHN IKCIIEPUMEHT: O3HAKOMIIEHUE C MOJESIMHU KPUCTAIMYECKUX PEIIETOK HEOPraHMYEeCKUX BEIECTB — METaVIOB U HEMETaJJIOB
(rpaduTa u anMasa), CIOKHBIX BEUIECTB (XJIOPHUAa HATPHS); UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIMU OT BO3JACUCTBUS Pa3TUIHBIX
(hakTOpOB; UCCIIEJOBAHHUE JIEKTPOIPOBOHOCTHA PACTBOPOB BEILIECTB, MpOIlecca AUCCOIUAIIMM KUCIIOT, IIejo4Yeil U cojeil (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB); MPOBEICHUE OIBITOB, HWIUTIOCTPUPYIOMIUX MPU3HAKH MPOTEKAaHUs PeaKIrii MOHHOTO oOMeHa (oOpa3oBaHHE OCallKa, BBIICICHHE
rasza, oOpazoBaHUE€ BOJIbl); OMbBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX pEaKkiuil (ropeHue, peakiuu pa3ioKeHus,
COEJIMHEHMS); pacliO3HaBaHUE HEOPTraHWYECKUX BELIECTB C MOMOIBIO KAYECTBEHHBIX PEaKIMil HAa MOHBI; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OO0mrast xapakrepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE cTeneHn okucieHus. CTpoeHue u pusnyeckue cBoiicTBa
MPOCTBIX BEIIECTB — TajlOTeHOB. XHMMHUYECKHME CBOWCTBA Ha MpUMepe XJopa (B3aUMOACHCTBHE C MeETaUlaMH, HEMeTajUlaMM, IIeJI0YaMu).
Xnoposogopoa. CossHas KHCI0Ta, XMMUUYECKHE CBOWCTBA, NOJyYeHUE, NpuMeHeHue. JleficTBUe XJIopa M XJIOPOBOJOPOJA Ha OPraHU3M 4YeJIOBEKA.
Baxnerime Xaopuasl U X HAXO0XKIECHUE B IPUPO/IE.

OO61mmas xapaktepucTuka 31eMeHTOB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE CTENIEHU OKHCIICHUSI.

CtpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHbIE MOIUGUKALIUNA KACIOPOJA U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOIOpOJI, CTpOCHUE, (pU3MUecKre U XUMHYECKHe CBOWCTBA. OKCHABI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHAOB. CepHas
KHCJIOTa, (GU3NYECKUE W XUMHYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kilacca KUCIOT M cneruduyueckne). XUMHUISCKAE PEaKIiH, JICKAIIe B
OCHOBE TMPOMBIIIJICHHOTO CIOco0a MoNydeHus: cepHod KucnoThl. [Ipumenenue. Conu cepHOW KHCIOTHI, KAYECTBEHHAs peaklus Ha CyIb(ar-uoH.
Haxoxnaenue cepbl u €€ coeAMHEHMI B Mpupoae. XUMHUECKOE 3arpsi3HEHHE OKpYKaIoLeH cpeabl COeNMHEHUSMU cepbl (KUCIOTHBIE I0XKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHUS.

OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpymimbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTENIEHN OKHCIICHUS.

A30T, pacmpocTpaHeHUE B NpHUpone, (U3MYecKHe M XMMHUYecKue cBoiicTBa. KpyroBopoT azora B mpupone. AMMHAaK, ero (puU3M4ecKue u
XUMHYECKHE CBOMCTBA, MOTy4YeHHe U puMeHenne. Conu aMMOHHUS, UX GU3NYECKUE U XUMUYECKUE CBOMCTBA, MpUMeHeHre. KauecTBeHHas peakius Ha
WOHBl aMMOHHMs. A30THas KHUCIOTa, €€ TMoJiyueHue, (U3NYECKMe M XUMHUYECKHEe CBOWCTBa (OOIIME Kak NPEACTaBUTENs Klacca KHUCIOT H
cnenuduaeckue). Mcmoap30BaHNEe HUTPATOB U COJIEH aMMOHHMS B KaU€CTBE MUHEPAJbHBIX YI00OpEeHNN. XHUMHUECKOE 3arpsi3sHEHNE OKPYIKAIOIIEH CPEeIbI
COCIMHEHUSIMH a30Ta (KUCIIOTHBIC JIOX/IU, 3arPSI3HCHHUE BO3/1yXa, TOYBbI U BOJIOEMOB).

®dochop, amrorpomHsie Momudukanuu ¢ocdopa, dusmdeckue m xummueckue cpoictBa. Oxcun dochopa(V) u dochopHas Kuciora,
¢du3nyeckre 1 XUMHUYECKUE CBOMCTBA, nmonyueHue. Vcrnonp3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapaktepuctuka 35eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHHUS.

VYraepon, amnoTponHble MOAUGHUKAIMM, PAcpOCTpaHEHHE B NPHUpPOAe, (U3MYECKHEe M XUMHUYECKHEe CBOHCTBa. Ancopobuums. Kpyrosopor
yraepoaa B npupoze. Okcuipl yriaepoaa, ux (U3NYecKue M XUMUYECKHE CBOMCTBA, EHCTBHE HA >KMBbIE OPraHU3MBbl, MOITYYEHHE U MPUMEHEHHE.
Okonornyeckue mpodieMbl, CBsA3aHHbIE ¢ okcuaoM yriepoaa(IV); rumoresa rio0anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIM 3¢ ¢ekT. YronbpHas
KHCIIOTa U €€ colu, UX (U3nvecKre 1 XuMHUYecKrue CBOWCTBa, IoJlyueHue U npuMeHenre. KauectBeHHas peakuusi Ha kapOoHAT-HOHBI. Vcronbs3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IIPOMBIIIUIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHMSX yriepona (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, STaHOJ, TJIUIEPHH,
yKcycHast kucnota). Ux coctaB u xumudeckoe crpoeHne. [loHaTre 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OeiKax, yriieBogax — U UX POJId B
KHU3HU YesoBeka. MarepuaibHOE €IUHCTBO OPraHUUYECKUX U HEOPTaHUYECKUX COEIMHEHUH.

Kpemuuii, ero ¢pusndeckue 1 XuMHUUECKUE CBONCTBA, MOyuyeHHe U mpuMeHeHue. CoenquHeHns KpeMHus B npupoje. O0mmue npeacraBieHus 00
okcune kpemuusA(IV) u kpemaueBoit kuciaore. CHIMKATBI, UX HUCIOJIL30BaHHE B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH. BaxkHelme cTpouTenbHbIC



MaTepuaibl: KepaMHKa, CTEKJIO0, [IEeMEHT, OeTOH, jkene300eToH. [Ipobaembl 6€301MacHOro UCIOJIb30BaHUs CTPOUTEIbHBIX MaTEPHANIOB B TIOBCEIHEBHOM
KU3ZHHU.

XUMHUYECKUH IKCIIEPUMEHT: U3YUCHHE 00pa3I[0B HEOPTaHMYECKUX BEIECTB, CBONCTB COJITHOW KHUCIIOTHI, TPOBEJICHUE KAUeCTBEHHBIX PEAKITUN
Ha XJIOPUJ-UOHBI U HAOIIOIEHUE TPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaKkaromne GU3NIECKUe U XUMUYECKUE CBOMCTBA TAJIOTEHOB U X COCTMHEHUI
(BO3MOHO HCITOJIb30BAaHUE BUJICOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPHAOB (TaJlOTEHHIOB); O3HAKOMJIEHHWE C 0Opa3laMu cepbl M e
COCTMHEHUSAMHU (BO3MOXKHO HCIIOJIb30BAHKME BUICOMATEpUAIOB); HAOIIOJEHUE Tpoliecca OOYTIMBaHUs caxapa MoJ JCWCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCJIOTHI; W3YYCHUE XHUMHUYCCKHUX CBONCTB pa30aBJIEHHONW CEpPHOW KHCJIOTHI, MPOBEICHHE KA4YECTBEHHOH peakIuu Ha Cylb(aT-HOH U
HaOI0IcHNe MpU3HaKa e€ MPOTEKaHMs; O3HAKOMJIEHHE ¢ (PM3NYECKMMHU CBOWCTBAMH a30Ta, (pocdopa U ux coelnHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEpHAIOB), o0OpasmamMu a30THBIX M (OCPOpPHBIX YAOOpPEHUH; TOJIy4eHHE, COOMpaHHE, PACMO3HABaHWE M HM3yUYCHHE CBOWCTB aMMHAKa;
MPOBEJICHUE KAUYECTBEHHBIX PEAKIMil Ha MOH aMMOHUS U Qocdar-uoH U U3ydeHHe MPU3HAKOB UX MPOTEKAHUS, B3aMMOJICHCTBIE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTHI C Mebl0 (BO3MOXKHO HCIOJIb30BaHHWE BHJIEOMATEPHANIOB); U3YUYEHHE MOJENEeH KpPUCTAIMYECKHX pPEIIETOK anmasa, rpadura,
¢dyniepeHa; 03HAKOMIIEHHE C MPOIECCOM aJICOPOIMU PAaCTBOPEHHBIX BEIIECTB aKTHMBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTa3a; MOJTYYCHHE,
coOupaHue, pacrio3HaBaHUE U U3Y4YEHHE CBOMCTB YIJIEKUCIIOTO ra3a; MpoBeJACHNE KaUeCTBEHHBIX pPeaklMii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yYCHHE
MPU3HAKOB WX MPOTEKAHMs; O3HAKOMJIEHME C MPOJYKLUHEH CHJIMKATHOM MPOMBIIIJIEHHOCTH; PEIICHHE SKCHEPUMEHTANbHBIX 3a/ady IO TEeMe
«BaxHelnme HeMeTauIbl U UX COSAUHEHUS».

MeTta/ibl M UX COeTUHEHUS

OO0mas xapakTepUCTHKa XMMHYECKHUX 3JIEMEHTOB — METa/NIOB Ha OCHOBaHMM MX MoJiokeHus B [lepmoamyeckoil cucteMe XHMHUYECKUX
anemeHnToB JI. 1. Menneneesa u crpoeHuss atroMoB. CTpoeHue MeTamioB. Meramnudeckass CBS3b M METAUIMYECKAs KPUCTAIIIMYECKAsl pEHIETKa.
DNEeKTPOXUMHUYECCKUN Pl HAMIPSDKEHUH MEeTaJIOB. @U3NUECKUe U XUMUYECKHUE CBOMCTBA MeTauioB. O0mue crmocoOs! moaydeHus MmetawioB. [lonstue
0 KOPPO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI X OT Kopposuu. CIuiaBsl (CTallb, 4YyT'YH, NIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY H
MIPOMBIIIIIIEHHOCTH.

[Ilenounble MeTauibl: oJIOkKeHUE B Ilepuoanyeckoii cucreme xumMmuueckux 3yeMeHToB /. M. MenieneeBa; cTpoeHHe UX aTOMOB; HaXO0XIEHUE
B nipupone. Pusznueckue U XUMUYECKHe CBOICTBa (Ha mpumepe HaTpus U Kanus). OKCHIBI U TUAPOKCUIBI HATpUS U Kanud. [IpuMeHeHue 1menoyHbIx
METAJUIOB U UX COCIUHEHUMU.

[IlenoyHo3emMeNbHBIE METAJIBI MarHui W Kajiblui: nojokeHue B [lepuonnueckoit cucreme xumudeckux snemeHToB . M. Menpeneena;
CTPOEHHE UX aTOMOB; HaXOXJeHUE B npupojae. Pu3nueckre U XMMUYECKUE CBOMCTBA MarHus U Kaubliusl. BaxkHeiine coeMHEHUs Kanblus (OKCHUI,
TUAPOKCH, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuit: nonoxenue B [lepuoanueckoit cucreme xumuueckux sneMenToB [l. 1. MenaeneeBa; ctpoeHne aTroma; HaXOXKJE€HUE B MPUPO/IE.
dusnueckue 1 XUMUIECKHE CBOMCTBA ATFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ THAPOKCHIA AITFOMUHUS.

Kenezo: nonoxenue B [lepmoanueckoit cucreme xummuueckux siaemeHToB [l . MenpaeneeBa; cTpoeHHEe aroMa; HaXOXIACHUE B IMPHUPOJIE.
dusnyeckue 1 XUMHUECKHE CBOMCTBA kene3a. Okcubl, ruapokcuanl U conu xene3a(ll) u sxkenesa(Ill), ux cocras, CBOMCTBA U TIOJTYYCHHE.

XVUMUYECKUH HSKCIIEPUMEHT: O3HAKOMIIGHHE C O00pa3llaMi METAUIOB M CIUIABOB, MX (PU3UYECKUMH CBOMCTBAMH; W3YYCHHUE PE3YJIbTaTOB
KOPpPO3UU METAJUIOB (BO3MOYKHO MCIOJIb30BaHUE BHIEOMATEPUANIOB), OCOOEHHOCTEN B3aUMOACUCTBUS OKCUAA KaJbIUs U HATPHUs C BOJOU (BO3MOKHO
WCIIO0JIb30BaHUE BUIEOMATEPUATIOB); MCCIEIOBAHUE CBOMCTB KECTKOM BOJBI; MpOIECCa TOPEHUs JKelie3a B KUCIOPOJAE (BO3MOXKHO MCIIOJIb30BAHHE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHHMs KAYECTBCHHBIX PEaKIWi Ha HMOHBI (MarHus, KajablMs, amoMuHus, nuHka, skeneza(ll) u sxemesa(Ill),
menu(Il)); wabnromeHwe u oOmMHMCaHWE TMPOLECCOB OKPAIMBAHUS TUIAMEHU HWOHAMH HATpUs, Kalusg M Kaiblus (BO3MOXHO WCIOJIb30BAHUE



BUJICOMATEPHAIIOB); HCCeA0BaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCUIA AIFOMUHHUS U THIPOKCH A IMHKA; PelIeHUe SKCIIEPUMEHTANbHbBIX 3a/1a4 110 TeME
«BaxHenmme METaJlIbl U UX COEAUHEHUS».

XuMHus 4 OKpY:KaoLIasi cpeaa

HoBeie Marepuanbl u TexHosoruu. BemecrBa M maTepuanbl B NOBCEIHEBHOM JKM3HHM YeEJIOBEKAa. XUMHS M 300poBbe. be3omacHoe
MCIOJIb30BaHUE BEILECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momMolib mpu XMMHYECKHX OKOTrax U oTpaBieHHsX. OCHOBBI AKOJIOTMYECKOM
IpaMOTHOCTH. XMMHYECKOE 3arpsi3HEHHE OKPYKaIoLIei cpepl (mpeaenbHas gonyctumas KoHnenTpanus seuiects — I1JIK). Posib xumun B permennn
9KOJIOTUYECKHUX TTPOOIIEM.

[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB (YTOJIb, IPUPOAHBIN ra3, HeTh), MPOAYKTHI UX MEPEPadOTKH, UX POJIb B OBITY U POMBIIUICHHOCTH.

XUMHYECKUH SKCIIEPUMEHT: U3yueHue 00pa3I[0B MaTepHaioB (CTEKIIO, CIIJIaBbl METAIIJIOB, TOJIMMEPHBIE MaTepUabl).

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXNnpeaMETHBIX CBsI3el MpHU M3YyYEHUH XUMUU B 9 Kilacce OCYIIECTBIISIETCA 4Yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAY4YHbIX TIOHATHUM, TaK W TOHSATUW, SBJISAIOIIMXCS CHUCTEMHBIMU [JI1 OTHEIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOro LuWKia. Peanusanus
MEXIMPEIMETHBIX CBS3EH MPU M3YUEHUH XMMHUU B 9 KIlacce OCYILECTBISETCS Yepe3 HCIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U
MOHATHUH, ABJISIIOIIUXCA CHCTEMHBIMU [T OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE TMOHATHA: HAy4dHbIM (pakT, rumoresa, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KiIacCHU(PUKalus, MEPUOIUYHOCTD,
HaOII0IeHNE, SKCTIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MATEPUATIBL.

®u3nka: marepus, aToM, 3JEKTPOH, IPOTOH, HEWTPOH, MOH, HYKJIHJ, H30TOIbI, PaJHMOAKTUBHOCTb, MOJIEKYJA, J3JEKTPUUYECKUU 3apsn,
MPOBOJAHUKH, TOTYMPOBOJHUKU, IUAIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TelO0, O0BEM, arperaTHOe COCTOSHUE BelIecTBa, Tra3, pacTBOp,
PacTBOPUMOCTD, KPUCTAJUITMUECKAsl PEIIETKA, CIIIaBbl, (PU3MUYEeCKUE BEIMYUHBI, EAUHUIIBI U3MEPEHUs, KOCMHUUECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3bI,
ComnHue.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocUCcTeMa, MUHEpAJIbHbIE YAOOpEHUS, MHUKPOAJIEMEHThI, MaKpPO3JIEMEHTHI, MUTATEIbHbIE
BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPasIbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOMIAEMbIE, TOIIIUBO, BOAHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

Nzydenne xumuu B 8-9 Kilacce HANpaBICHO HA JIOCTHIKEHHE OOYYAIOUIMMMCS JIMYHOCTHBIX, METANpPEJMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
OCBOCHHS y4eOHOTO TIpeIMETa.

JINMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS MTPOTPAMMBbl OCHOBHOT'O 00IIeT0 00pa30BaHus JOCTHTAIOTCS B X0/1¢ O0yYCHHS XUMHH B €JMHCTBE y4eOHOM
Y BOCIUTATENBbHOMN JesTenbHOCTH OpraHu3aliy B COOTBETCTBHM C TPAJAUIIMOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMH
[EHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE TpaBWJIaMH M HOPMaMH TOBEJCHHS W CIIOCOOCTBYIOT TMPOIECCaM CaMOIO3HAHUS, CaMOpa3BUTHS U
COLIMAJIN3ALUHU 00YJaIOLTHXCS.

JIMYHOCTHBIE PE3yIbTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHUCIIE B YACTH:

IaTpuOTHYeCKOro BOCIUTAHUSA

1) IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACJICIHIO, IIOHMMAaHUsl 3HAYCHUS! XHMUYCCKON
HAyK{ B J)KU3HM COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOH MH(pOpMAIMel 0 MepeoBbIX JTOCTUKECHUAX U OTKPBITUSIX MHPOBOH M
OTEYECTBCHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSIX 00 YCTPOMCTBE MHpa U O0IIEeCTBa;



I'paxxknanckoro BocnuTaHust

2) mpencTaBlieHUs] O COLMAJIbHBIX HOPMax M MPaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMIOJIE3HOM, y4eOHO-HCCIIeIOBATEILCKOW, TBOPUYECKON W JIPYTrUX BHJIAX JEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
NEeSTEIbHOCTH TIPU BBIMIOJHEHUU YUEOHBIX, TO3HABATEIBHBIX 3a/1a4, BBIMOJHCHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUHM Y4EOHBIX IPOEKTOB,
CTpeMJICHHsI K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIIM B MpoIiecce 3TOM yueOHOM AesITeNbHOCTH; TOTOBHOCTH OLEHUBATh CBOE MOBEACHHUE M MOCTYIKU
CBOUX TOBApHILEH C TO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUM MMOCTYIKOB;

LleHHOCTH HAYYHOT0 MO3HAHUS

3) MUpPOBO33PEHUECKUX MPECTABICHUN O BEUIECTBE U XMMUUYECKOW PEAKIIMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSL HAYKU U
COCTaBJISIOUINX OCHOBY JJISl IOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHUpA; MPEJCTaBIECHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEI0i, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHUBOB, HANPAaBJICHHBIX Ha TOJYyYEHHUE HOBBIX 3HAHMNA MO XUMHUHU, HEOOXOAMMBIX ISl OOBSICHEHHUS HAOII0IaeMBIX
MPOLIECCOB U SIBJICHU;

5) no3HaBaTenbHOM, HHGOOPMAIIMOHHON M YUTATENbCKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIBHON pabOThl ¢ yUeOHBIMU TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYIMHBIMA TEXHHUYECKUMU CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOJOTHIA;

6) wuwHTEepeca K OOYYCHHI0O W TIO3HAHWIO, JHOOO3HATEILHOCTH, TOTOBHOCTH MW CIOCOOHOCTHM K CamM00Opa3oBaHUIO, TPOEKTHONH |
HCCIIeIOBATENLCKOM IeATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS OOYYCHHUS B TATbHEHUIIIEM;

®opMUpPOBaHUS KYJbTYPbI 310POBbS

7) OCO3HAaHUS ILIEHHOCTH >XU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHHUS
MOCIEACTBUM W HENPUATHS BpPEAHBIX MPHUBBIYEK (YMOTPeOJICHUS ajKOroJyis, HApKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIOJEHUS TpaBUII
0€301MacCHOCTH NP OOPALICHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY U peaTbHON KHU3HU;

TpyaoBoro BOCIUTAHUSA

8) uHTEepeca K MPaKTHUECKOMY M3YUICHHIO POGECCHil U Tpya pa3IndHOro Pojia, YBaXEHHE K TPYAY U pe3yibTaraM TPYAOBOH ACSITEILHOCTH, B
TOM 4YHCJIe Ha OCHOBE MIPUMEHEHHUS MPEAMETHBIX 3HAaHUH [0 XMMHH, OCO3HAHHOTO BBIOOpA MHIUBUAYaTbHOU TPAEKTOPUHU MPOIOJKEHUST 00pa30BaHuUs
C y4€TOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX HHTEPECOB W TMOTPEOHOCTEl; ycHemHoi npodecCHoHaTbHOM
NeSITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHHI; TOTOBHOCTH aJalTUPOBATHCS B PO eCCHOHAIBHON Cpee;

IKOJI0TrH4€CKOr0 BOCIIUTAHUS

9) sKoJIOrMYECKH 11eI1ecO000pa3HOro OTHOLIEHHS K MPUPOJIE KaK HCTOYHUKY JKU3HH Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUS [IEHHOCTH
3I0pOBOTO U 0€30mMacHOro oOpa3a >KU3HU, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M TMCHXHYECKOMY 3/I0pPOBBIO, OCO3HAHMS
LIEHHOCTHU COOJIOAeHMSI TPaBUI 6€30IaCHOTO MOBEIEHUS ITPHU paboTe C BELIECTBAMHU, a TAKXKE B CUTYaIUSIX, YTPOKAIOIIMX 3I0POBBIO U )KU3HH JIIOJIEH;

10) cocoOHOCTH TPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU W3YYCHHHM XMMHHU, JUIS PEIICHUsS 3a/ay, CBA3AHHBIX C OKPYXKAIOUIEH MPHUPOIHOMN
CpeIoii, TOBBIIICHUS] YPOBHSI 3KOJOTHYECKOW KYJIbTYpbl, OCO3HAHUS TJI00AIbHOTO XapakTepa HSKOJIOTMYECKUX MpoOJeM U MyTell UX pelIeHUs
MOCPEJICTBOM METOA0B XUMHH;

11) 3KOIOTHYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS MM B TTO3HABATEIIbHON, KOMMYHUKATHBHON M COIIMAIbHON TIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe mMeranpeaMeTHBIX pPe3yIbTaTOB BBIACISIOT 3HAUMMBbIe 111 (OPMUPOBAHUS MUPOBO33PEHUS 00IlIeHAyYHbIE TIOHATHS (3aKOH, TEOPHS,
MPUHIINI, TUMOTe3a, (PaKT, cucreMa, MPOIECC, SKCIEPUMEHT U JAp.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax H
MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 3TUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHOW HAyYHOW KapTHHE MUpA, U YHUBEPCAIbHbIE YUeOHbIE



neiicTBus (To3HaBaTeNlbHbIE, KOMMYHUKATHUBHBIE, DPETYJSATUBHBIE), KOTOpbIe 00OecrneynBaloT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSATEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YIeOHOH 1eATeThHOCTH.

MetanpeameTHble pe3yabTaThl OCBOEHUSI 00pa30BaTebHOM MPOrpaMMbl IO XUMUU OTPAKAIOT OBJIa/ICHUE YHUBEPCAIbHBIMU MTO3HABATEIbHBIMU
JEHCTBUSAMH, B TOM UHUCIIC:

ba3oBbIMHU JIOrHYEeCKUMH AeCTBUAMHU

1) ymMeHHEeM UCTIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHUH 3HAHUHN: PACKPBIBATH CMBICII XUMUYECKUX TTOHATUN (BBLACITATH UX
XapaKkTepHble MPU3HAKHU, YCTAHABIMBATH B3aUMOCBSI3b C APYTMMHU TOHSATHSMH), MCIONb30BATh MOHATUS ISl OOBSICHEHMS OTIENbHBIX (AKTOB M
SIBIICHUH; BBIOMPATh OCHOBAHMS M KPUTEPUU Ul KIACCH(PUKAIUU XUMHYECKHX BEIIECTB W XUMHUYECKUX PEaKIUW; YCTaHABIMBATh MPUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY OObEKTaMU M3yUEHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHbIE, ETYKTUBHBIC, 10 aHATIOTHH); 1€JaTh BbIBOIBI
Y 3aKJIFOUCHUS;

2) yMEHHEM TMPUMEHATh B TMPOIECCe ITO3HAHHS TOHATUSA (MPEIMETHbIE W METaNpeIMETHBIC), CHMBOJMYECKHE (3HAKOBBIC) MOJICTH,
UCIOJIb3YEeMbIE B XMMUH, IPEOOPA30BBIBATH IMIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJICTLHBIC MPEICTABICHUS — XUMHYECKHIA 3HAK (CUMBOJ JJIEMEHTA),
xumuueckas ¢GopMylia M ypaBHEHHE XHUMHUYECKONW peakUuu — TpU PpEHIeHHH Y4eOHO-TIO3HABATENbHBIX 33/ay; C YYETOM OSTUX MOJEIbHBIX
MPEJICTABICHUIA BBISBIATh U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKK M3yYaEMBIX OOBEKTOB — XHMMHUYECKUX BEUIECCTB U XUMHUUYECKUX PEAKIUH;
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHBIE CBS3M M MPOTHUBOPEUMs B M3ydaeMbIX MpOLEccaxX W SIBICHUAX; Mpeajaratb KpUTEpHH
JUTS. BBISIBJICHHSI STUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHI; CAMOCTOSATEIHHO BHIOMpATh CIIOCOO pelieHHs] y4eOHOUW 3amadu (CpaBHHBATh HECKOJIBKO
BapHaHTOB pellIeHUs, BRIOMPAaTh Hanbosee MOAXOAAIIUN C YIETOM CAMOCTOSITENTFHO BBIJCIIEHHBIX KPUTEPHUEB);

ba30BbIMH HCCIEA0BATENIBCKUMH ACHCTBUSAMH

3) yMeHueM HCIOoIb30BaTh MMOCTABICHHBIE BOIPOCHI B KayeCTBE MHCTPYMEHTA MO3HAHHUA, a TAaKK€ B KaueCTBE OCHOBBI ISl (YOPMHUPOBAHUS
TUIOTE3HI 10 IPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CYXKICHHUIA,

4) mpuoOpereHue OmbpiTa MO IUIAHUPOBAHUIO, OPTaHU3AIMHM U TMPOBEACHUI0 YYEHHYECKHX HKCHEPUMEHTOB: YMEHHE HaONI0JaTh 3a XOA0M
mpolecca, CaMOCTOSITEIHHO MPOTHO3MPOBATh €ro pe3yibTaT, (opMyaupoBaTh OOOOIIECHWS W BBIBOABI MO pe3yibTaTaM MPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe;

PadoToii ¢ nungopmanueit

5) ymeHueMm BbIOMpaTh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH MH(OpPMALMIO Pa3IMYHBIX BHJIOB U (OPM MpeACTaBICHUS, MOTy4yaeMylo M3
pPa3HBIX WCTOYHUKOB (HAYYHO-TIOMYJISIpHASI JHTEpaTypa XUMHUYECKOTO COJCpXKaHHs, CIpPaBOUYHBIE MocoOus, pecypchl MHTepHETa), KpUTHUYECKU
OLICHHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIKIO;

6) YMEHHEM MPUMEHSATH Pa3INYHBIE METOJIbI ¥ 3aMPOCHI IPH TOUCKE M 0TOOpe MH(OPMALIMU M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUSI y4eOHBIX M TIO3HABATENBHBIX 3aJad OIpeneiEHHOro THIA; MPUOOpPETeHHE OMbiTa B 00JACTH HCHOJIb30BaHUS HH(GOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIAJIEHWE KYyJIbTYpOH aKTHMBHOT'O HCIOJIH30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM; CAMOCTOSTEIHHO BBIOHMPATH
ONTHUMaJbHYI0 (OopMy MpencTaBieHHs HHQOPMAMM U WUIIOCTPUPOBATH pEIIAaEMble 3aJaud HECIOXKHBIMU CXEMaMH, JuarpamMMmamu, IpYTHMH
¢dopmamu rpaduKu U UX KOMOMHAITUSIMH,

7) yMeHuEM HCMOJb30BaTh M aHAIM3UPOBAaTh B Ipollecce Yy4eOHONW M HCCIeIOBATENbCKONW JAESITEIbHOCTH HHGPOPMAIMIO O BIUSHUHU
MIPOMBIIIJICHHOCTH, CEITLCKOTO X031CTBA U TPAHCIIOPTA HA COCTOSHUE OKPY KAIOIIEH TPUPOTHON CPEIbI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH /1€iiCTBUAMH

8) yMeHueM 3aJaBaTh BOTPOCHI (B XOJ€ IUaiora W/Wid JUCKYCCHH) TIO CYIIECTBY OOCYKIAeMOW TeMbl, (HOPMYIHPOBATH CBOM MPEIJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPETIOKEHHOH 3a7auu;



9) npuoOpeTeHne OMbITa MPE3CHTAIIMH PE3YJIbTaTOB BHIMOJHEHUS XUMUUECKOTO dKCIIEpUMEHTa (71ab0paTOPHOTO OMBITA, JIA0OPATOPHOU pabOTHI
T10 UCCIICZIOBAaHUIO CBOMCTB BEUIECTB, y4eOHOTO MIPOCKTA);

10) 3aHTEpPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHUKAMU MO3HABATEIIBHOW M MUCCIIEIOBATEIBCKON NIEATEILHOCTH TIPU PEIICHHUH BO3HUKAIOIINX
npobieM Ha OCHOBE yuéra OOIIMX WHTEPECOB M COTJIACOBaHMS MO3MLUH (0OCYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHALIUS
COBMECTHBIX JICHCTBHI, OnpeiesieHne KpUTEpUeEB MO OIIEHKE Ka4eCcTBA BBIIIOJHEHHOW paboThl U 1Ip.);

YHuBepcaabHBIMH PeryJIATHBHBIMHU 1€ CTBUSIMH

11) yMeHueM caMOCTOSITENBHO OMPENENATh LEIN ACSITEIbHOCTH, IUIAaHUPOBATh, OCYIIECTBISTh, KOHTPOJUPOBATH U MpPH HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JEATEIHHOCTH, BHIOMpaTh Hanbosee 3(h(eKTuBHBIE CIIOCOOBI pelieHrs Y4eOHBIX M IMO3HABAaTENbHBIX 3a7ay, CAMOCTOSTEIEHO
COCTaBJIATh WM KOPPEKTUPOBAThH MPEIOKEHHBIN alrOPUTM JACHCTBHM MPHU BHIOJHEHUH 33JaHHUN ¢ YUETOM MOJYyYEHUSI HOBBIX 3HAHUN 00 M3y4aeMbIX
00BEKTaX — BEIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO Pe3yibTaTa 3asiBICHHON 11eIH;

12) ymeHueM HCToIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, Mpe/IaraeMble B yCIOBUH 3a1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe npeamMeTHBIX pe3ysbTaToOB MO0 OCBOCHHIO 005A3aTEIIBHOTO COIECPKaHUsI, YCTAHOBJICHHOTO JaHHOW MPUMEpHOU pabodeil mporpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE 00YUYaIOUIMMUCS HAyYHBIE 3HAHUS, YMEHHS M CIIOCOOBI NecTBUH, cienndudeckue i npeaMeTHON 001acTu «XUMUS», BUIBI
NeSITeIbHOCTH T10 MOJIYYeHHI0 HOBOT'O 3HAaHUs, €r0 MHTEPIPETALUH, IPEOOPA30BAHHUIO M IPUMEHEHHIO B PA3INYHBIX YU€OHBIX U HOBBIX CUTYaLIUSX.

[IpeameTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS CICAYIONINX YMEHHIA:

8 KUIACC

1) packpvieamv cmblci OCHOBHBIX XUMHUYECKHX TOHSITHH: aTOM, MOJIEKYJa, XUMHYECKUH AJIEMEHT, POCTOE BEIIECTBO, CIIOKHOE BEILECTBO,
cMech (OAHOPOHAs U HEOJAHOPOHAs ), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJIMYeCTBO BELIeCTBa, MOJIb, MOJIIpHAs Macca,
MaccoBasi 10Nl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJISIPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb, AJIEKTPOOTPHIATEIBHOCT, CTEIICHb
OKHCJICHHUS, XMMHUYECKasi peaklusi, Kiaccu(PuKaius peakiuil: peakiuy COeIUHEHHs, peakllui pas3lIoKeHUs, PeaKui 3aMelIeHHs], peakliui oOMeHa,
9K30- U HHJIOTEPMHUYECKHE PEAKIMU; TEeIIoBOH 3((eKT peakuuu; sSApO aToMa, IIEKTPOHHBIA CIIOM aToMa, aToMHas OpOWTanb, Paguyc aroma,
XUMHYECKas CBsI3b, MOJIIPHAsl U HETOJsIpHAasl KOBAaJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KATHOH, aHHOH, PacTBOP, MaccoBast 10JIsI BellecTBa (IpOLEeHTHAsI
KOHLIEHTpALUsA) B pacTBOPE;

2) unmoCmpuposams B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHUX MOHATHH (CM. M. 1) M MPUMEHATh STH MOHSATHS MPHU OMUCAHWUHU BEIIECTB M HX
[IPEBPAILCHHUI;

3) ucnonvszosames XUMUIECKYIO CUMBOJIMKY TSl COCTABJICHUs (POPMYIT BEIIECTB U YPABHCHUH XUMUYCCKUX PEAKIIHIA;

4) onpedensims BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHApPHBIX COCAMHCHMSX; CTCICHb OKUCIICHHS 3JICMEHTOB B OWHAPHBIX COCTUHCHUSIX;
MPUHAIICKHOCTD BEILIECTB K OMPEIEIEHHOMY KIIACCy COEAMHEHUN 10 popMysiaM; BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAS! U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;

5) packpwieamos cmuicn Iepuonndeckoro 3akona JI. M. MenpaeneeBa: 1eMOHCTPHPOBATh MOHMMAHUE MEPUOJANYECKON 3aBHCHMOCTH CBOWMCTB
XUMHUYECKHUX 3JIEMEHTOB OT HX IOJIOkKEeHMs B Ileproauueckoil cucTeMe; 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HHS, 3aKOHAa ABOTaJpo; OMKCHIBATh U XapaKTepu3oBaTh TaOanMuHyio ¢opmy lleproanyueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyath MOHITHS «TJaBHas moarpynmna (A-rpymma)» u «nodounas noarpynma (b-rpymnma)y», Manbeie 1 OOJbIINE MEPUOIbI; COOTHOCUTH 0003HAUCHUS,
KoTopble umeroTcst B Tabnuie «llepuoguueckas cuctema xumuyeckux snemeHToB Jl. . MenzeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sAApa, 00IIee YHCI0 JIEKTPOHOB U paclpeie]IeHUe X 10 3JIEKTPOHHBIM CII0sIM);



6) kraccuguyuposames XAMUYECKHAE DIICMEHTHI; HEOPraHMUYECKHE BEIICCTBA; XMMUYECKUE peakiuu (M0 YUCIy U COCTaBy YYacCTBYIOIIUX B
peaKIMK BEIIECTB, 10 TEIUIOBOMY 3D (DeKTy);

7) xapaxmepuzoeéams (onucvléams) OOIIMEe XUMHUYECKHE CBOWCTBA BEIIECTB PAa3JIMYHBIX KJIACCOB, MOJTBEPKAas ONHCAHUE NPHUMEPaMH
MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOUIUX XUMHUYECKUX PEAKIIHil;

8) mpoenozupoeams CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOI'O COCTAaBa; BO3MOXXHOCTHU MPOTEKAHHUSI XUMHYECKUX MPEBPAICHUN
B Pa3JIMYHBIX YCIIOBHUSIX;

9) ebluuCHAMbL OTHOCUTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MacChl BEIECTB; MAacCOBYIO IOJI0 XHMHUYECKOTO 3JIeMEHTa MO (GopmyJe
COEIMHEHMS; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peaKIuu;

10) npumensimv OCHOBHBIC OIEPAI[MM MBICIUTEILHONW ESITEIBHOCTH — aHajiW3 W CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTeMaTH3alluIo,
KJIaCCU(UKALINIO, BBISBICHUE MPUIMHHO-CICACTBEHHBIX CBS3€H — JUISI M3y4YCHHS] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIH; €CTeCTBEHHO-HAYyUHBIC
METO/Ibl T03HAaHUsI — HaAOJI0IeHIE, U3MEPEHUE, MOACTMPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH);

11) cnedosame npaBuIaM MOJB30BAHMS XUMHYCCKOW TOCYIOW H J1abOpaTOpPHBIM O0OpYJOBaHMEM, a TaKKe NpaBUiIaM OOpaleHHS
C BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH I10 BBIITOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX
BEILIECTB (BOJOPOJA M KHCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOW MacCOBOM JoJied pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh U
MPOBOAUTh XUMUYECKUE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCJIOT C MOMOIIBI0 MHIWKATOPOB (J1akmyc, (peHondTraneuH,
METHJIOPAHXK U JIp.).

9 KUIACC

1) packpuvieams cmbici OCHOBHBIX XMMHUYECKHUX TOHSATHI: XUMHUECKUIM DJIEMEHT, aTOM, MOJICKYJa, UOH, KATUOH, aHHUOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIEHUS, XMMHYECKas peakius, XUMUYecKas CBs3b, TEIIOBOM 3¢ ekt
peaKkiuu, MOJib, MOJSPHBIA OO0BEM, pACTBOP; DIEKTPOIUTHI, HEIJICKTPOJHMTHI, AJICKTPOIUTHYECKAs TUCCOLMAIUsS, pPEaKIUh HOHHOTO OOMeEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTHUMble W HeoOpaTHUMble pEaKIUu, OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, OKHUCIUTEIb,
BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAHOBIEHHUE, aJUIOTPOIUs, aM(OTEpHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUTHYECKas),
KpUCTAJNINYECcKas pemérka, KOppo3us METAIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOM peakiuu, npeaensHo nonyctumas konmnentpanus (I1/1K) Bemecrsa;

2) unmocmpupoéams B3aMMOCBSI3b OCHOBHBIX XHMHUYCCKUX MOHATHH (CM. M. 1) M MPUMEHSTH 3TH MOHSATHS MPH OMHUCAHWU BEIISCTB M HMX
MPEBPAILCHUI;

3) ucnonvzosamv XUMUYECKYIO0 CHMBOJIUKY JIJISI COCTaBJICHUS (DOPMYJI BEIIECTB U YPABHCHUN XUMHUUCCKUX PCAKIIHIA;

4) onpedensimb BaJCHTHOCTb M CTEIICHb OKUCICHUS XMMHUYECKUX JIEMEHTOB B COCMHEHHSX PA3JIUYHOIO COCTAaBa; MPHHAICKHOCTD BEIICCTB
K OMNpeneléHHOMY Kiaccy COeOUHEHW 1o QopmynaMm; BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, WOHHAS, META/UIMYECKas) B HEOPTaHUUYECKUX
COEMHEHUSX; 3apsi/l MOHA 10 XMMHUYECKON (popmyre; XxapakTep cpellbl B BOJHBIX pacTBOpax HEOPraHMYECKUX COCAMHEHM, THUIl KPUCTaNIMYECKOM
pPEHETKA KOHKPETHOTO BEIIECTBA;

5) packpwieame cmoica Tlepuomuueckoro 3akona [I. M. MeHeneeBa u JeMOHCTPUPOBATH €0 MOHMMAaHHE: OMUCHIBATH M XapaKTEPU30BATh
tabimunyto Gopmy I[leproanueckoil cUCTEMBI XMMHUYECKHUX SJEMEHTOB: pa3linyaTh MOHATHS «rjaBHas moArpymnma (A-rpynma)y U «mododyHas
noarpynma (b-rpymnma)», manble ¥ OOJbIINE TEPUOABI; COOTHOCUTh O0O3HAYCHUS, KOTOPHIE MMEIOTCS B MEPUOAMYECKON TaONHIE, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHUS aTOMOB XHUMHYECKHX JJIEMEHTOB (COCTaB M 3apsi sapa, oOIlee YHCIO JJIEKTPOHOB M PACHpEleieHHe WX II0
ANEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M HUX COCIMHEHHH B Ipeaenax MajblX MEpUOJIOB U
[JIABHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS UX aTOMOB;



6) kraccuguyuposames XAMUYECKHAE DIICMEHTHI; HEOPraHMUYECKHE BEIICCTBA; XMMUYECKUE peakiuu (M0 YUCIy U COCTaBy YYacCTBYIOIIUX B
PEaKIMK BEIIECTB, 10 TEIUIOBOMY 3((EKTy, M0 M3MEHEHHIO CTENIeHEN OKUCICHNS XUMUYECKHUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONMCHIBATh) OOIIHE U CHCHU(PHUSCKIEe XUMUYECKAE CBOWCTBA MPOCTHIX U CIOKHBIX BEIECTB, MOATBEPXKIas OMUCAHUEC
IIPUMEPAMU MOJIEKYJIIPHBIX M MOHHBIX YPaBHEHHUI COOTBETCTBYIOLINX XUMHUECKUX PEAKIINA;

8) cocmaensime ypaBHEHHS 3JCKTPOJIMTHYCCKON JUCCOIMAIMM KHCJIOT, MIEJI0Yed M COJICH; MOJHBIC M COKPANIEHHBIC YPaBHEHHS pEaKInil
MOHHOTO 0OMEHa; ypaBHEHHs peaKiiHii, TOATBEP)KIAIOIINX CYIIECTBOBAHUE FEHETUYECKOM CBSI3M MEX]y BEIIECTBAMH PA3IHMYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKACIATEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca STHX PeaKIluii;

10) npoerno3uposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOSHHS; BO3MOXKHOCTH IPOTEKAHUSI XUMUUECKUX TPEBPAILCHUN B Pa3TUYHBIX
YCIIOBUSIX;

11) ebiuucnsames OTHOCUTENBHYIO MOJCKYISPHYIO W MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO JJIEMEHTa Mo (Qopmyrie
COEIMHEHMS; MAaCCOBYIO JOJIIO BEIIECTBA B pACTBOPE; MPOBOJANUTH PACUYETHI [0 YPABHEHHUIO XMMUYECKOM peaKkuu;

12) credoéame mpaBuaaM TOJB30BAaHUS XHMHUYECKOH IOCYHOH W J1labOpaTopHBIM O0OpyIOBaHHEM, a TaKKe TIpaBHiaM OOpaIieHHs
C BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBIITOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX
BEIIECTB (aMMHUaKa M yriIeKUCIIoro rasa);

13) nposoodums peakiuu, MOATBEPIKIAIONINE KAaYeCTBEHHBII COCTAB Pa3IMUHBIX BEIICCTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUJI-,
noua-, kapobonar-, pocar-, cuiaMKar-, cyabQar-, THIPOKCUI-NOHBI, KATHOHBI AMMOHHUS M MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB;

14) npumernsims OCHOBHBIE OIEPAIlMM MBICIUTEIBHONW JIESITEIBHOCTH — aHajdW3 W CHUHTE3, CPaBHEHHE, OOOOLICHWE, CHCTEMaTH3alUIo,
BBISIBIICHHE NTPUYMHHO-CIIEACTBEHHBIX CBS3€U — JUI U3YUYEHUsI CBOMCTB BELIECTB U XMMHYECKUX PEAKIIMI; €CTECTBEHHO-HAYYHbIE METO/AbI TO3HAHHUS
— HalJIr0/1eHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PeaJIbHBIA U MBICIICHHBIH ).

TemaTn4yeckoe nuannposanue kypca «XUMMUSD» - 138 yacos

8 kiace
(2 4 B HEAEIIO, BCETO — 68 1)
Tewmbl, packpbiBaronme 1aHHbli | Kosm4uecTBo
pazziesn NporpaMMal. 4acoB, XapakTepucTHKA OCHOBHBIX BU/IOB
OTBOIMMBIX AeSITeJIbHOCTH YYeHUKA
HA JaHHYIO (Ha ypoBHe y4eOHBIX JelCTBHI)
TEMY
BBenenue 3 Hcnonb30BaTh MEXIPEAMETHBIE CBSI3H.
Pa3znnuath Tea u BemecTna.




Tembl, pacKpbIBaloLIMe TAHHbBIH
pazziesn NporpaMMal.

KomuyecTrBo
4acoB,
OTBOIMMBIX
HA /IAHHYI0
TeMy

XapakTepucTHKAa OCHOBHBIX BH/10B
AeSATeTbHOCTH YUYeHHKA
(Ha ypoBHe y4eOHBIX JelCTBHI)

3HaAKOMUTHCS € TaOOPATOPHBIM 000PYIOBAHUEM.
Cobmronarh TEXHUKY O€30MaCHOCTH

Paznen 1.

BemecTBa 1 XUuMHYecKHe SIBJEHUS ¢ MO3ULMIT AaTOMHO-MOJIEKYJISIPHOTO YueHus (52 1)

1. XuMnueckne 3J1eMeHThI
BelllecTBa B CBeTe AaTOMHO-
MOJICKYJISIPHOTO Y4eHUSI

17

VYcranaBnuBaTh MEXIPEIMETHBIE CBS3H.

Pa3nuuare NOHATHA «aTOM», «MOJIEKYJa», «XUMHUYECKUN FIIEMEHT.

OnuceiBaTh pU3NUECKHE U XUMHUECKUE

SIBJICHMUSL.

CpaBHUBaTh CBOMCTBA BEILIECTB.

HaOironate CBOMCTBA BEIECTB.

CpaBHuBaTh (HYU3HUECKUE U XUMUYECKUE SBIICHHUSI.

CormnocTaBisTh MIPOCTHIE U CIIOKHBIE

BEIIECTBA.

OnpenensTh BaIGHTHOCTh aTOMOB B OMHAPHBIX COEIMHEHUSIX.

Ywmertp nonws3oBathes [lepuoanyeckon cucteMon xuMuueckux anemeHToB .M. Menaeneesa npu
ONpEIETICHUU BaJICHTHOCTH.

OnuceIBaTh COCTAaB MPOCTEUIITNX COSTMHEHUN 10 UX XUMHYECKHM (popmymam.
CocraBnarh GpopMyIibl OMHAPHBIX COCTMHEHHM 110 U3BECTHOW BAJICHTHOCTH aTOMOB.
MogenupoBaTh CTPOCHHE MOJIEKYJI METaHa, aMMHaKa, BOAOPO/Ia, XJIOPOBOIOPO/IA.
[Tonb30BaTbes nHGOpMaLIUEn U3 APYTUX UCTOYHUKOB JUISl TOATOTOBKH KPATKUX COOOIIEHUH.
['oToBUTH KOMIIBIOTEPHBIE MPE3EHTAILUHU IO TEME.

PaccunThIBaTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy 1Mo ¢popMyJiaM BEIIECTB.
PaccuntbiBaTh MaccoBYIO J10JTH0 XMMHUYECKOTO JIEMEHTA B COCITUHEHUH.
PaccunThIBaTh MOJISIpPHYIO MAacCy BELIECTBA.

YcranaBnuBath npocreiime GopMyITbl BEIIECTB 10 MACCOBBIM JIOJISIM JIEMEHTOB

2. XuMu4ecKne peakium.
3aKOHbI COXPAHEHHUS MACCHI U
JHEPrum

OnuceIBaTh MPOCTEHIINE XUMUUECKHUE PEAKIIUH C TIOMOLIBI0 XMMUUECKUX YPABHEHUI.
KnaccugpunupoBarh XMMUYECKHE PEAKLINU.

AKTyanu3upoBaTh 3HaHUSA O IPU3HAKAX XUMUYECKUX pEaKLUil.

CocTtaBiaTh Ki1acCU()PUKALMOHHbIE U CPAaBHUTEIbHBIE TAOIUIBI U CXEMBI, OIIOPHbBIE KOHCIIEKTHI.
BbruncnaTe 10 XMMHUYECKUM YPaBHEHUSAM MAcCy MJIM KOJIMYECTBO BEIIECTBA 10 U3BECTHON Macce




Tembl, pacKpbIBaloLIMe TAHHbBIH
pazziesn NporpaMMal.

KomuyecTrBo
4acoB,
OTBOIMMBIX
HA /IAHHYI0
TeMy

XapakTepucTHKAa OCHOBHBIX BH/10B
AeSATeTbHOCTH YUYeHHKA
(Ha ypoBHe y4eOHBIX JelCTBHI)

HJIN KOJMYCCTBY BCUICCTBA OAHOTO M3 BCTYNAOMIUX HUJIN MOJYYAOIINXCA B p€aKINH BCIICCTB

3. MeToanl XuMuu

HabmoiaTh 1eMOHCTpUpPYEMBIE U CAMOCTOSITENILHO MPOBOIUMBIE OTIBITHI.

OnuceiBaTh CBOMCTBA N3Yy4YaCMbIX BCHICCTB HA OCHOBC HaGHIO,Z[GHI/Iﬁ 3a UX [MPCBPALICHUSIMMU.
YUuUThCS POBOIUTH XUMHUYECKUIN SKCTIEPUMEHT.

Cobnronath TEXHUKY 0€30IaCHOCTH.

Hcnonp30BaTh METO/ CpaBHEHUS TP XapaKTEPUCTHUKE CBOMCTB BEILIECTB

4. BemecTtBa B OKpYXa0iei
HAC NPUPOJAe U TEXHUKE

VYcraHaBIuBaTh MEXIPEIMETHBIE CBS3H.

YUuThCSA NPOBOAUTH XUMHUUYECKUMN IKCIIEPUMEHT.

HabmroaTe npeBpalieHus n3y4aeMblX BEIIECTB.

OnuceiBaTh CBOWCTBA BEIIECTB U CMECEi

B XO/I€ IEMOHCTPAI[MOHHOTO U JTJAOOPaTOPHOI'O HKCIIEPUMEHTOB.

CpaBHUBATH YUCTHIE BEILIECTBA U CMECH.

YMeTh pa3nenaTb CMECH.

[TpoBOAUTH OYHCTKY BEIIECTB OTCTAMBAHUEM, (DUITBTPOBAHUEM, BHITAPHBAHUEM.
[lenats BBIBOJIBI U3 PE3YJIBTATOB MPOBEAEHHBIX XUMUYECKHUX OMBITOB.
CocTaBnsTh KJIacCU(UKAIIMOHHBIC CXEMBI.

[TpuMeHsTh CHMBOHMKO-TpadUYECKUE CPEACTBA HATISIIHOCTH.

Brrunciisite MaccoByrO JOJIKO PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE.
[IpuroraBnuBaTh pacTBOPHI 33IaAHHON KOHLIEHTPALUH.

[onp30oBaThbesa nHGOpPMAaLIUEH U3 IPYTUX UCTOYHUKOB ISl IOJTOTOBKU KPATKUX COOOIICHUI.
['0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALIMH 110 TEME

5. Ilonsitue o razax. Bo3ayx.
Kucnopoa. I'openne

Hcnonb30BaTh MEKIPEIMETHbIE CBS3H.

Hcnonk30BaTh MprMepbl PEICHUS TUTIOB 33134, 3aJaYHUKH C TIPUBEIEHHBIMU B HUX aJITOPUTMaMH
pelIeHus 3a/1a4.

O06001aTh U CHCTEMAaTU3UPOBATH 3HAHMSI 00 N3YYEHHBIX BEIIECTBAX.

VUUTBCS pelaTh UCCIIEI0BATEIbCKUM YTEM ITOCTABICHHYIO IPOOIIEMY.

HaGnronate npeBpaleHus U3y4aeMbIX BEIIECTB.

OmnuchIBaTh CBOMCTBA BEIIECTB B X0JI¢ JEMOHCTPALOHHOTO H JIAOOPATOPHOTO SKCIIEPUMEHTOB.
Y4auThbCs pacKphIBaTh IPHYMHHO-CIIEICTBEHHYIO CBSI3b MEXY (PM3MYECKHMHU CBOMCTBAMHU




Tembl, pacKpbIBaloLIMe TAHHbBIH

KommuecrBo

paszeJ1 MPOrpamMMblL. YacoB., XapakTepHuCTHKA OCHOBHBIX BH/10B
OTBOAMMBIX AeATeJIbHOCTH YYeHUKA
HA JAaHHYIO (Ha ypoBHe y4eOHBIX JelCTBHI)
TeMy
M3y4aeMOro BEIIECTBA U CIIOCO0aMM ero COOMpaHusl.
[IpumMeHsTh MoNydYeHHBIE 3HAHUS TPU TPOBEIEHUH XMMUYECKOT'0 SKCIIEPUMEHTA.
YcTaHaBnuBaTh CBSI3b MEX]Iy CBOMCTBAMU BEIIECTBA U €r0 MPUMEHEHHUEM.
OT1Ouparh HEOOXOIUMYIO HH(POPMALIMIO U3 PA3HBIX UCTOYHUKOB.
['0TOBUTH KOMITBIOTEPHBIE TPE3CHTALIMHU 10 TEME
6. Kitacchl HeOpraHu4eckux 14 HccenenoBars CBOMCTBA M3Y4aeMbIX BEILIECTB.

coeIMHEeHN

Habmionate ¢pusnyeckne 1 XUMHUECKUE NTPEBPAIICHUS H3y4aeMbIX BEILIECTB.

OnuceiBaTh XMMHUYECKHE PEaKuu, HA0II0JaeMble B X0/1€ JIEMOHCTPALIMOHHOTO U J1a00paTOpHOTO
HKCIIEPUMEHTOB.

JlenaTh BBIBOJBI U3 PE3YIbTATOB MPOBEAEHHBIX XUMUUYECKHUX OIBITOB.

KnaccudunupoBaTs n3ydyaembie BEIIECTBA.

CocTtaBiath GOpMYIIBI OKCHUIOB, KUCIIOT, OCHOBAaHUH, COJICH.

XapakTepu30BaTh COCTAB M CBOMCTBA BEIIECTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCAMHEHUM.
3anuchiBaTh YPAaBHEHHUS XUMUYECKUX PEAKIIMIA.

OCYH_IGCTB.H}ITB TFCHCTUYCCKYIO CBA3b MCKAY KJIIaCCaMU HCOPraHUYICCKUX COG,Z[I/IHGHI/Iﬁ

Paznes I1. Xumnueckne 3j1eMeHThI, BellleCTBA M XUMHYeCKHe PeaKIMU B CBeTe 3J1eKTPOHHOM TeopuH (14 1)

7. CTpoeHne aTomMa 2 Hcnonp30BaTh MEXIPEIMETHBIE CBA3H.
MonenupoBaTh CTPOCHHE aTOMA.
OnpenensaTb NOHATUS «XUMHUYECKHUH 3JIEMEHT», «IIOPSIKOBBIM HOMEP», «MaCCOBOE YNCIIO»,
«U30TOM», «OTHOCUTEIbHAS AaTOMHAsI Maccay, «3JIEKTPOHHAs 000JI04Kay, «3JIEKTPOHHBIHN CI0M».
JlenaTe yMO3aKJIIOUEHHUS O XapaKTepe U3MEHEHUS CBOMCTB XMMUYECKHX AJIEMEHTOB C YBEIMUEHUEM
3apsA70B aTOMHBIX SJIEP.
[Tonp30BaThesa nHGOpPMALIUEH U3 IPYTUX UCTOYHHUKOB ISl IOJTOTOBKU KPATKUX COOOIICHUH.
['0TOBUTH KOMITBIOTEPHBIC TPE3CHTALIMH 110 TEME

8. Ilepuoanyecknii 3aKOH U 3 KnaccudunupoBaTs n3ydeHHbIE XUMUYECKHE 3JIEMEHTHI U UX COCAMHEHHUS.

Iepuoguueckas cucrema
xuMuueckux jaemenToB JI.HU.
MenpgeneeBa

CpaBHUBaTh CBOMCTBA BELIECTB, IPUHAIJICKAILNX K Pa3HBIM KJIaCCaM; XUMUYECKHE 3JIEMEHTHI
Pa3HBIX IPYIII.
Y craHaBIMBaTh BHYTPU- U MEXKIIPEIMETHBIE CBA3U.




Tembl, pacKpbIBaloLIMe TAHHbBIH
pazziesn NporpaMMal.

KomuyecTrBo
4acoB,
OTBOIMMBIX
HA /IAHHYI0
TeMy

XapakTepucTHKAa OCHOBHBIX BH/10B
AeSATeTbHOCTH YUYeHHKA
(Ha ypoBHe y4eOHBIX JelCTBHI)

OnuceIBaTh U XapaKTepU30BaTh CTPYKTYpy Tadauisl «llepuonnyeckas cucreMa XUMHYECKUX
anemenToB J[.1. MenneneeBa» (kopotkasi popma).

PaznuuaTh nepuoabl, rpymnisl, IIaBHbIE U TOOOYHBIE TOATPYIIIIHL.

XapakTepru30BaTh XMMUYECKHUE JIEMEHTHI 110 0JI0keHUI0 B [Iepuoanueckoii cucreme J.H.
Meunneneesna.

CTpyKTypHpOBaTh MaTepual o Xu3Hu u AesrensHoctu .M. MenaeneeBa, 00 yTBEpKICHUN YICHHUS
0 NEPUOIUYHOCTH.

OT1Oupare HHPOPMALIUIO U3 IPYTUX UCTOUYHUKOB U1 IOJTOTOBKU KPATKHX COOOIIECHUIA.

['0TOBUTH KOMITBIOTEPHBIC TPE3CHTALIMH 11O TEME

9. CTpoeHmne BemecTBa

Pa3rpaHnunBaTh MOHATHS «XUMUYECKAS CBS3bY», «KPUCTALINYECKASI PELHIETKAY.

O06001IaTh MOHATHS «KOBAJICHTHAS HEMOJISIPHAs CBS3bY, «KOBAJICHTHAS MOJIIPHAs CBS3bY, KAOHHAS
CBA3b)», «MOHHAsl KPUCTAJUIMYECKAs PEIIETKAY, «aTOMHAsl KpUCTAJUIMYECKas peIIETKA,
«MOJIEKYJISIpHAsi KPUCTAJUTMUECKasi PEIIETKa.

YMeTh cocTaBIsATh CXeMbl 00pa30BaHUs BEIIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOU CBSI3U.
YMeTh XxapakTepu30BaTh CBOMCTBA BELIECTBA, 3HAS €r0 KPUCTAJUIMYECKYIO PEMIETKY.
MopaenupoBaTh CTPOEHHUE BEIIECTB C KOBAJICHTHOW M MOHHOM CBA3bIO.

Ornpenenars CTeneHb OKUCICHUS JJIEMEHTOB.

CocTaBnsTh (popMyIIbl BEHIECTB 10 CTETIEHU OKUCIICHUS SJIEMEHTOB

10. XuMuveckue peakiuu B
cBeTe YJIEKTPOHHOI TeopHHU

O000maTh MOHATHUS KOKUCIUTEIDY, KOKUCICHHE», KBOCCTAHOBUTEIBY, «BOCCTAHOBIICHHEY.
PacriozHaBath ypaBHEHUSI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

PaccraBnarh k03 hUIIMEHTH METOIOM AJIEKTPOHHOTO OanaHca.

YcTaHaBnUBaTh BHYTPU- U MEKITPEIMETHBIC CBS3H.

CocTaBiAaTh K1acCHU(UKAIIMOHHBIC CXEMbI, CPAaBHUTEIbHBIE M 0000IIAI0IINE TAOIHIIHI.
OT1Oupare HHPOPMALIUIO U3 IPYTUX UCTOUYHUKOB JUIs IOJTOTOBKU KPATKHX COOOIIECHUIA.
['0TOBUTH KOMITBIOTEPHBIC TIPE3CHTAIINU TI0 TEME




9 kaacc
(2 4 B HEAEIIO, BCETO — 68 1)

TeMbl, pacKpbIBaone JAHHLIIA pa3aea KommuecrBo
» PACKp A p XapakTepucTHKA OCHOBHBIX BU/IOB
MPOrpaMMbL YacoB,
JAesITeJIbHOCTH Y4YeHUKA
OTBOJUMBIX HA . "
(Ha ypoBHe y4eOHBIX AeHCTBHIA)
JAHHYIO TeMy
IToBTOpEHHE OCHOBHBIX BONIPOCOB Kypca 2 [Tepuonuueckuii 3aKOH M MEPUOIUYECKAS CUCTEMA XUMUYECKHUX SJIEMEHTOB

xuMuu 8 kjiaacca

J.1.MenneneeBa, U3MEHEHHUE CBOMCTB XUMHUYECKHUX 3JIEMEHTOB, XapaKTEpUCTUKA
XUMHMYECKHX 3JIEMEHTOB I10 IMOJO0KEHUIO B IEPUOAUYECKON CHCTEME.
I'eneTnyeckas CB3b MEXKIYy KJ1acCaMU HEOPraHUYECKUX COCIUHEHUM
Bpruncnenus no XuMHUYECKUM ypaBHEHUSAM

Pa3nen 1. Teoperuueckue ocHoBbI xuMuu (18 4)

1. Xumuyeckne peakuun u
3aKOHOMEPHOCTH UX NMPOTEeKAHUS

5

Hcnons30BaTh BHYTPU- U MEKIIPEIMETHBIEC CBS3H.

OnpenensaTs NOHATUS «TEIIOBON 3(PPEKT peakiun», «TepMOXUMUYECKOE YPaBHEHHEY,
«9K30- U SHIOTEPMHYECKAs PEaKIHs», «IIYTh MPOTEKAHUS PEaKIIUN», «dPPEKTUBHBIE
COYIApEHUs», «IHEPTUs aKTUBALIMKN), «TOMOTE€HHAsI CUCTEMA», «T€TEPOTreHHas CUCTEMAY,
«CKOPOCTb PEAKLUNY, «XUMUUYECKOE PABHOBECUE).

CocTaBisiTh CXeMbl, TaOJIMIIbI, OTIOPHBIE KOHCIIEKTHI, aJITOPUTMBI.

BbINIONMHATE pacy€Thl 10 TEPMOXUMHUYECKUM YPABHEHUSAM PEAKLIUM.

Hcnonb30BaTh alNropuTMBI IPHU PELICHAN 331a4

2. PactBopbl. Teopus 3/1eKTPOJIUTHYECKOM
AUCCOLUAINH

13

[TpoBoUTH HAOIOCHHS 32 TIOBEJCHUEM BEIIECTB B PACTBOPAX, 32 XUMUYCCKUMHU
peaKIusIMU, TPOTEKAIOLIMMH B PaCTBOpaXx.

JlaBaTh OIpeesIeHUs IOHATHI <«QJIEKTPOIHUTY, KHEATEKTPOIHUTY, «IJICKTPOIUTHICCKAS
JTVCCOITUAITUS.

PaznuuaTh moHsTHE «HOHY.

O00011IaTh TOHATHS «KATHOHY, AHUOH.

HccnenoBath CBOWCTBA PACTBOPOB 3JIEKTPOJIUTOB.

OnwuchIBaTh CBOMCTBA BEIECTB B X0/IC IEMOHCTPAI[HOHHOTO U JJAOOPAaTOPHOTO
AKCIIEPUMEHTOB.

Cobmro1aTh MpaBuiia TEXHUKHA OE30IMaCHOCTH.

XapakTepru30BaTh YCIOBHUS TEUCHHUS PEAaKIIUH B paCTBOPAX AIEKTPOIUTOB JI0 KOHIIA.
O0600maTh 3HaHUS O PacCTBOPAX.




Tembl, pacKpbIBaloIIMe JAHHbIA pasies
MPOrpaMMBbl.

KommuecrBo
4acoB,
OTBOAMMBIX HA

JAAHHYIO TEMY

XapakTepucTHKAa OCHOBHBIX BH/10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

CocTaBiaTh KiacCU(UKAIUOHHBIE CXEMBI, CPAaBHUTEILHBIE U 0000IIA0TNE TA0THIIBI.
Hcnonbs30BaTh BHYTPU- U MEKITPEIMETHBIE CBSI3H.

Pacnio3naBath peakiyu HOHHOTO OOMEHa.

CocTaBisiTh HOHHBIE YPAaBHEHUS PEAKIUN.

CocTaBiATh COKpalllEHHbIE HOHHBIE YPABHEHMSI pEAKLIUH.

Jlenath pacy€Thl MO0 XMMUYECKUM YPaBHEHUSM, €CJTH OJTHO U3 PEarupyroIiux BEIIeCTB
JTAaHO B MU30BITKE.

OT6uparh HHGOPMAIIHMIO U3 IPYTUX KCTOYHUKOB ISl IOATOTOBKH KPATKUX COOOIICHUH.
['OTOBUTH KOMITBIOTEPHBIC MTPE3ESHTAIUH 110 TEME

Paznen I1. DiieMeHTHI-HEMeTAJJIBI U UX Ba:kHeiimme coenneHus (29 4)

3. O0masi XapaKkTepucTHKA HEMETAJLI0B

4. Bonopoa

5. T"'anorensl

4. Iloarpynna KucJaopoaa v eé THNMYHbIE
NpeICTaBUTEH

DN DN

5. Iloarpynmna a3ora u eé THNUYHbIE
npeacTaBUTeIn

6. ITloarpynna yraepoaa

Hcnonb30BaTh BHYTPU- U MEXKIIPEIMETHBIE CBS3H.

XapaKkTepru30BaTh XMMUYECKHAE DIEMEHTBI MaJIbIX IIEPHOIOB IO UX MOJIOKCHUIO B
IIEPUOIUYECKON CUCTEME.

Omnpenenars CBONCTBA BEIIECTB UCXOSA U3 KPUCTAIUIMYECKOTO CTPOCHHS.
O0600maTh 3HaHUS U JieNaTh BHIBOJIBI O 3aKOHOMEPHOCTAX U3MEHEHUI CBOICTB
HEMETAJIJIOB B IIEPUOJAX U IPYNIIAX NEPUOANYECKON CHCTEMBI.

IIporHo3upoBaTh CBOKWCTBA HEU3YUYECHHBIX 3JIEMEHTOB U UX COCIUHEHUM Ha OCHOBE
3HaHuii o [lepuonnueckom 3akone JI.1. MeHneneena.

OTtOupats HHPOPMAITUIO U3 IPYTUX UCTOUYHHUKOB ISl TIOJTOTOBKU KPATKUX COOOIEHHIA.
['0TOBUTH KOMITBIOTEPHBIE ITPE3CHTALIMH 110 TEME.

Habnronate 1eMOHCTpUPYEMBIE H CAMOCTOATEIBHO MPOBOAUMBIE OTIBITHI.
OnuchIBaTh CBOMCTBA U3y4aeMbIX BEIIECTB HA OCHOBE HAOJIOICHUN 32 UX
IIPEBPALLICHUSIMH.

AHaNIM3UPOBATh CBOMCTBA HEMETAJIOB IO MOATPYIIIaM.

O0600maTh 3HaHUS U JIeNaTh BHIBOJBI O 3aKOHOMEPHOCTAX U3MEHEHUI CBOICTB
HEMETAJIJIOB B IIEPUOJAX U IPYNIIAX NEPUOANYECKON CHCTEMBI.

IIporHo3upoBaTh CBOKWCTBA HEU3YUYECHHBIX 3JIEMEHTOB U UX COCIUHEHUN Ha OCHOBE
3HaHuil o [lepuoauueckom 3akone J1.11. MeHneneena.

3anuchIBaTh ypaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI U peaKLuit
MOHHOTO OOMEHa.




Tembl, pacKpbIBaloIIMe JAHHbIA pasies
MPOrpaMMBbl.

KommuecrBo
4acoB,
OTBOAMMBIX HA

JAAHHYIO TEMY

XapakTepucTHKAa OCHOBHBIX BH/10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

CocTaBnaTth kiacCu(UKAMOHHBIC CXEMBI, CPAaBHUTEIIbHBIE U 00001Ia01e TaA0IHIIbI,
OIOPHBIC KOHCTICKTHI.

OT1Oupare HHPOPMAITUIO U3 IPYTUX UCTOUYHUKOB ISl TIOJTOTOBKU KPATKUX COOOIEHHIA.
["'OTOBUTH KOMITBIOTEPHBIC TTPE3CHTALIMH 10 TEME.

[TpoBoANTH pacdéThl O YpaBHEHUSAM XUMUYECKUX PEAKITUH, UCIIONB3Ys TOHATHS
«MOJISIpHAsT Maccay, «MOJISIPHBIH 00bEM»

Paznen III. Metansl (15 u)

7. O0uIue cBoiicTBa METAJLJIOB

Hcnonbs30BaTh BHYTPU- U MEXKIIPEIMETHBIE CBSI3H.

HccnenoBaTte CBOKWCTBA M3y4aeMBbIX BELIECTB.

HabmoaTe 1 onuceIBaTh XUMUYECKHE PEAKIUH.

Ornpenenarb CBOMCTBA BEUIECTB UCXOJIS U3 KPUCTALTUYECKOTO CTPOCHHUS.
XapakTepru30BaTh XUMHUYECKHUE SJIEMEHTBI MAJIbIX IEPUOJIOB IO UX MOJIOKEHUIO B
IIEPUOUYECKON CUCTEME.

O06001maTh 3HaHUA U JAeNaTh BBIBOBI O 3aKOHOMEPHOCTSAX U3MEHEHHH CBOICTB METAJIIOB
B [IEpUOJaX U Ipynnax nepuogudecKoil CUCTEMBI.

[Iporno3upoBaTh CBOKMCTBA HEU3YUYEHHBIX JIEMEHTOB U UX COCAUHEHHI HA OCHOBE
3HaHUH O NIEPUOANYECKOM 3aKOHE

8. MeTa/ibI ITIABHBIX M MO00OYHBIX
NoArpynm

12

HccnenoBaTte CBOKWCTBA N3y4aeMBbIX BEIIECTB.

Ha6mronaTe 1 onuchIBaTh XUMHYECKUE PEAKITUH.

HabmonaTe AeMOHCTpUPYEMBIE U CAMOCTOSITEIILHO TIPOBOIUMBIC OTIBITHI.

OnuchIBaTh CBOMCTBA U3y4aeMbIX BEIIECTB HA OCHOBE HAOJIOICHUN 32 HX
MpEBPAICHUSIMU.

O06001aTh 3HAHMS U JIeJIaTh BEIBOABI O 3aKOHOMEPHOCTSIX U3MEHEHUH CBONCTB METAJLIIOB
B [IEpUOJaX U IpyNnax nepuoguIecKoil CUCTEMBI.

[Iporno3upoBaTh CBOKMCTBA HEU3YUYEHHBIX JIEMEHTOB U UX COCAUHEHHI HA OCHOBE
3HaHUH O NIEPUOANYECKOM 3aKOHE.

3anuchIBaTh YPAaBHEHUS OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA W PEAKITHI
HOHHOr0 OOMEHa.

CocTaBnsaTh Ki1acCH(PUKAIIMOHHBIE CXEMbI, CPAaBHUTEIbHBIC U 0000IIAI0Ne TAOIHIIBI,
OMOPHBIE KOHCIIEKTHI.




Tembl, pacKpbIBaloIIMe JAHHbIA pasies

KommuecrBo

XapaKkTepHuCTHKA OCHOBHBIX BH/10B

MPOrpamMMBbl. Yacos,
AeATeTbHOCTH YYeHHKA
OTBOMMBIX HA . "
(Ha ypoBHe y4eOHBIX AelCTBHIH)
JAAHHYIO TEMY
OTtOupare HHPOPMAITUIO U3 IPYTUX UCTOYHUKOB ISl TIOJATOTOBKU KPATKUX COOOIEHHIA.
I"'0TOBUTH KOMITBIOTEPHBIE IIPE3EHTALIMU IO TEME.
[Tpon3BoANTH pacuéThl MO YPAaBHEHUSIM XUMUYECKUX PEAKIIHA, UCTIONb3YS TOHATHS
«MOJISIpHAsl Maccay, «MOJISIPHBIA 00bEM», «TEPMOXUMHUYECKHUE YPABHEHUS peaKLUiiy,
«TETIOBON 2P PEKT peaKium»
Paznen |'V. Xumus u Ku3Hb (3 1)
9. YesioBek B MUpe BellleCTB 4 Hcnons30BaTh BHYTPU- U MEKIIPEIMETHBIEC CBS3H.

Hcnonb30BaTh MproOpeTEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKON JeSITEIbHOCTH U
MMOBCETHEBHOM MKU3HU JIJIS1 IKOJIOTHYECKU IPAMOTHOTO TTOBEACHUS B OKPYKaIOIIeH cpefe.
OueHnBaTh BIMSHUE XMMUYECKOTO 3arpsI3HEHUS OKPYKAOLIEH Cpelibl Ha OPraHu3M
YeJIOBEKA U IPYTHE KUBbIE OPTaHU3MBI.

OTbupaTh HHPOPMAIUIO U3 APYTUX UCTOUHUKOB ISl MOATOTOBKH KPATKUX COOOIIEHUH.
['oTOBUTH KOMIIBIOTEPHBIE MPE3EHTAIIUU 10 TEME




Ilinanupyemblie pe3yabTaThbl n3ydeHusi kypca «XXUMMUS» no rogam o0yueHust

B pesynprare uzydeHHs XUMHH
IIPEJICTABICHUSAMU, YMEHUSAMMU:

B 8-9 kiaccax Ha 0a30BOM YPOBHe OOy4arolIuecs JOJDKHBI OBIAACTh CIEAYIOIUMHU 3HAHUSMHU,

8 KkJ1acc 9 kJacc
®  XapaKTEepPHU30BaTh OCHOBHBIC METOABI MO3HAHHWA: HAOIIOJCHHUE, o COCTABJIATh YPABHEHUSI XUMUYECKUX PEaKIIHiA;
HU3MCPCHHUC, SKCIICPUMCHT, e coOmonarh mpaBwia Oe3omacHOW pabOThl TpU  MPOBEACHUHU

®  OIHUCHIBaTh CBOIMCTBA TBEPABIX, )KUJKHUX, Fa3000pa3HbIX BEIIECTB,
BBIJIETISISL MX CYILIECTBEHHBIEC MPU3HAKH;

®  pacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSITHH «aToM,
«MOJIEKYJIa», «XUMHUYECKHUI IEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE
BELIECTBO», «BAJCHTHOCTb», «XHMHUYECKas pPEAKIUI», HUCIOIb3Ys
3HAKOBYIO CUCTEMY XUMUM;

® pacKphIBaThb CMBICI 3aKOHOB COXpPaHEHHUS MaccChl
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOM Teopuu;

®  pa3nIuyaTh XUMUYECKUE U (PU3UYECKHE SIBIICHUS;
HA3bIBATh XUMUYECKUE ITICMCHTHI;
OTIpEeIeNIATh COCTAB BEUIECTB MO UX (popmynam;
OTIpeIeNATh BaJICHTHOCTh aTOMa 3JIEMEHTa B COEIMHEHUSAX;
OTIpEeNATh TUIl XUMUYECKUX PeaKIuii;
Ha3bIBaTh TPU3HAKK M YCIOBUS MPOTEKAHUS XUMHUYECKUX
peaKIunii;

® BBISIBIATH TPU3HAKH, CBUICTEILCTBYIOIIHE O TMPOTCKAHUU
XUMHYECKON peaKIMy MPH BBITOJHEHUU XUMUYECKOTO OIBITA;

e  COCTaBIATH (HOPMYJIbI OMHAPHBIX COSAMHEHUN;

®  COCTaBJIATHh YPABHEHHS] XUMUYECKUX PEAKIIUI;

e coOmromate mpaBuia Oe3omacHOM paboOTHl HpU  MPOBEACHUU
OTIBITOB;

®  TI0JIH30BATHCA JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;

®  BBIYUCISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl
BEIIECTB;

®  BBIYKCIIATH MAaCCOBYIO JIOJIF0O XUMHUYECKOTO JIEMEHTa 1o (popmyie
COCIMHEHUS;

® BBIYUCIATH KOJIMYECTBO, OOBEM WJIM Maccy BeIlecTBa IO
KOJINYECTBY, 00BbEMY, MAacCe pearcHTOB WM MPOIYyKTOB PEAKLIUH;

®  pacKphIBaTh CMBICI 3aKOHAa ABOTapo;

®  pPAacCKphIBaTh CMBICI MOHITHI «MOJISIPHBINA 00BEMY;

BECIIIECTB,

OIIBITOB;

® T[10JIH30BaTHCS JIAOOPATOPHBIM 00OPYIOBAHUEM H TOCYAOM;

® pAacCKpBIBaTh CMBICT MOHITHIA «TETUIOBON dPPEKT peaKinmy;

® XapaKTepu30BaTh (HU3NYECKHE W XUMHUYECKHE CBOWCTBA TPOCTHIX
BEIIIECTB: KUCIOPOAA U BOAOPOIA;

® TI0Jy4aTh, COOMPATh KUCIOPOI U BOJOPO/T;

® pAcro3HaBaTh ONBITHBIM IYTEM Ta3000pa3Hble  BEIIECTBA:
KHCIJIOPOJI, BOAOPOT;
e Ha3bpiBaTh (AKTOPHI, BIHUAIOUIME HA CKOPOCTh XHMHUYECKOH

peaKuuu;

® XapakTepU30BaTh (PU3NUECKUE U XUMUUYECKHUE CBOWCTBA BOJIBI;

® MPOBOJUTH OIBITHI, MOATBEPKIAONIME XHUMHUYECKHE CBOMCTBA
M3yYEHHBIX KJIACCOB HEOPraHUYECKUX BEIECTB;

® XapaKTEepU30BaTh B3aMMOCBA3b MEXKAY KJIACCAMH HEOPraHUYECKUX
COCIUHCHMI,

® XapaKTEepU30BaTh B3aMMOCBSA3b MEXIY COCTAaBOM, CTPOCHUEM H
CBOMCTBaMM HEMETAJIJIOB;

® MIPOBOJWTH OIBITHI MO TIOJYYCHHIO, COOMPAHUIO W H3YYEHUIO
XUMHUYECKHX CBOWCTB Ta3000pa3HBIX BEIIECTB: YIVIEKUCIOTO Trasa,
aMMHaKa;

® pacrno3HaBaTh  OMBITHBIM
YTJIEKUCIIBIN Ta3 U AMMUAK;

® XapaKTEepU30BaTh B3aMMOCBSA3b MEXKIY COCTaBOM, CTPOCHUEM H
CBOMCTBaMM METAJIJIOB;

myTeM Ta3000pa3Hble  BelIecTBa:

® DACKpbIBaTh CMBICI TOHATUH <«HMOH», «KAaTUOH», «aHUOHY,
«BQIEKTPOIUTHI», «HEIEKTPOJIUTHI, <QIEKTPOIUTHYECKAS
JUCCOIUAIUS,

®  PACKpBIBaTh CMBICI TEOPUU AIEKTPOIUTHUECKON AUCCOIUAIINH;

® COCTaBJISTh YpaBHEHHUS  O3JEKTPOJIUTHUECKON  AMCCOLUAIIHI

KHCIOT, IIeJIouei, CoJIeit;




®  pacKpbIBaTh CMBICII IOHATHUS «PACTBOP»;

® BBIYMCISATH MAcCOBYIO [IOJII0 PacTBOPEHHOTO
pacTBope;

® [PUTOTOBJIATH PACTBOPHI C OMNPEIEICHHOM MacCOBOM JoJiei
PacTBOPEHHOTO BEIIECTBA;

® Ha3bIBaThb COEJUHEHUSI M3YUYEHHBIX KJIACCOB HEOPraHUYECKUX
BEILIECTB;

e XapakTepu3oBaTb (uU3MUECKHME U  XHUMHYECKHE
OCHOBHBIX KJIaCCOB HEOPraHMYECKHUX BEUIECTB: OKCHJOB,
OCHOBaHUI, COJICH;

®  OIpeAeNsATh MPUHAJJICKHOCTD BEIIECTB K OMPEEIIEHHOMY KJIaccy
COCIMHEHU;

® COCTaBJIATh (POPMYJIbI HEOPTAHUYECKUX COEIMHEHUN H3yYEHHBIX
KJIACCOB;

® [IPOBOJUTH ONBITHI, MOATBEPKIAIONINE XUMHUYECKHE CBOWCTBA
M3Y4YEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;

® pacro3HaBaTh OMBITHBIM IyTEM PACTBOPHI KUCJIOT U ILEI0YeH Mo
M3MEHEHHUIO OKPaCKU MHAUKATOPA;

®  XapaKTepHU30BaTh B3aMOCBSI3b
HEOPraHWYECKUX COEAUHEHU;

e packpsiBaTh cMbici [leproanueckoro 3akona /.M. Menaeneena;

® OOBSICHATH (PU3UUECKHI CMBICI aTOMHOTO (TIOPSIKOBOTO) HOMEpPaA
XUMHUYECKOTO 3JIEMEHTA, HOMEPOB TPYNIBI U MEPUOJA B IEPUOANUECKOM
cucteme J[.11. Menaeneena;

e OOBSACHATH 3aKOHOMEPHOCTHM M3MEHEHHS CTPOEHHUS aTOMOB,
CBOMCTB 3JIEMEHTOB B MpeiesiaX MaJIbIX MEPUOOB U IJIaBHBIX MOATPYII;

® XapakTepu3oBaThb XHMHYECKHE »DJIEeMEHThl (OT BOJOpoOJaa 0
KalbllMsl) HAa OCHOBE HUX TIOJIOKEHUS B TEPUOJUYECKON cHucTeMe
J.U. MenpeneeBa u 0coOOEHHOCTEH CTPOCHUS UX aTOMOB;

® COCTaBJISTH CXEMbl CTPOCHUS aTOMOB IEPBBIX
nepuoanueckoit cucremsl [I.1. Menneneena;

® pacKkphlBaTh  CMBICI  TOHSTHM:
«AIEKTPOOTPULIATETLHOCTHY;

®  XapaKTepHu30BaTh 3aBUCHUMOCTh (PM3NYECKUX CBOMCTB BEUIECTB OT
THUIA KPUCTAJUTMUECKOMN PEeIIeTKH;

® ONpelensiTh BHUJ XUMHYECKOU

BC€IICCTBA B

CBOMCTBA
KHUCJIOT,

MCKOY KJ1accaMu

20 »IiIeMEHTOB
«XUMUYECKA CBS3bY,

CBSI3MU B  HCOPraHUYCCKUX

®  O0BACHATH CYLIHOCTb nporecca
JUCCOLIMAIIMY U peaKliii MIOHHOTO OOMEHa;

® COCTaBJATh TIOJHBIE W COKpPANICHHBIC HWOHHBIC YPaBHCHHS
peakiuu oOMeHa,

®  OMNpeAeIsTh
oOMeHa;

® TIPOBOJHTH PEAKIWHU, MOJITBEPXKIAIONINEC KAYCCTBCHHBIH COCTaB
Pa3IUYHBIX BEIICCTR;

® Ha3bIBaTh OPTaHMYECKHE BEIIECTBAa MO WX (opMylie: METaH, JTaH,
OTHJIEH,  METaHOJN, JTAaHOJ], TJUIEpUH, VYKCyCHas  KHUCIOTa,
AMUHOYKCYCHAsl KHCIJIOTa, CTCapUHOBAas KHCJIOTAa, OJICMHOBAas KHCJIOTA,
IIFOKO3a;

® OIICHMBATh BIUSHUE XUMHYECKOTO 3arps3HCHHS OKPYXKaroIIeH
CpeIbl Ha OPTaHU3M YEJIOBEKa,;

® TPaMOTHO OOpaMIATHCs C BEIIECTBAMH B TIOBCETHEBHOM JKU3HH

® OMNpeACHATh BO3MOXKHOCTh IPOTCKAHHS peakluid HEKOTOPBIX
MPEJICTAaBUTENIC OPraHUYEeCKHX BEIISCTB C KHCIOPOJOM, BOJOPOIOM,
MeTaJlJlaMH, OCHOBaHUSIMU, TaJIOTCHAMH.

JJIEKTPOJIUTUYECKON

BO3MOXXHOCTb ~IIPDOTEKaHUs peakUuid HOHHOIO




COCJIMHEHMUSIX;
e 1300pakaTb CXEMbI CTPOCHMSI MOJIEKYJ BEIECTB, 00pa30BaHHBIX
Pa3HbIMH BHJIaMU XUMHUYECKUX CBSI3EH;
®  ONpEeNsiTh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCIUHEHUH;

e IacCHPUUUPOBATh XHMHUYECKHE PEAKIUU [0  Pa3THYHBIM
IIpU3HAKaM
® pacKpbIBaTb CMBICI IOHATUU «OKHCIIUTEIb», «CTENEHb

OKHCJICHUS» «BOCCTAHOBUTEIIbY, «OKHUCIIEHUEY, «BOCCTAHOBIICHHEY;
o OHpGI[eJIHTI: OKHUCJIUTCIIb U BOCCTAaHOBHUTCIIb,
o COCTAaBJIATH ypaBHeHI/I}I OKHUCIUTCIBbHO-BOCCTAHOBUTCJIBbHBIX
pEeaKIunii;

BbINYCKHUK MOJYYUT

BO3MOKHOCTb HAYYHUTHCHA

® BBIIBUIAaTh U IPOBEPATH OSKCIHEPUMEHTAIBHO TMIOTE3Bl O
XMMHUYECKHX CBOMCTBAxX BEIIECTB HA OCHOBE MX COCTaBa U CTPOEHUS, UX
CIOCOOHOCTH BCTYNAaThb B XWMHYECKHE pEaKLUHUH, O XapakTrepe u
MPOAYKTaX Pa3INYHbIX XUMHUUECKUX PEAKIIUM;

® XapaKTEepU30BaTh BEILIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM,
YCTaHABJIMBATh NPUYMHHO-CIEICTBEHHBIC CBA3HM MEXAY JaHHBIMHU
XapaKTepUCTUKAMHU BEIIECTBa;

® COCTaBJISITh MOJIEKYJSIPHBIE M IIOJIHBIE MOHHBIE YpaBHEHUS IO
COKpaIlleHHBIM HOHHBIM YpaBHEHUSIM;

® COCTaBIISITh ypaBHEHUS peaxuui, COOTBETCTBYIOLIUX
MOCJIEIOBATEILHOCTH ~ TPEBpAIICHU  HEOPraHMYECKUX  BEIIECTB
Pa3IMYHBIX KIIACCOB;

® UCIOJIb30BaTh NPHUOOpPETEHHBbIE 3HAHUS I HKOJIOTUYECKU

IPaMOTHOTIO ITOBEJEHUS B OKPYKAIOLIEH cpele;

® JCINOJB30BaTh NPUOOPETEHHBIE KIIOYEBblE KOMIETEHLUH IpHU
BBIMIOJIHEHUM TPOEKTOB M  Y4€OHO-MCCIENOBATENbCKUX 3a7ad I
M3YYEHUIO CBOMCTB, CIOCOOOB MOJIYUEHHS U PACTIO3HABAHUS BEIIECTB;

® KPUTUYECKM OTHOCUTBCA K IICEBIOHAYy4HOH HMH(pOpMaLuy,
HEe100pOCOBECTHON peKIaMe B CPEJCTBAX MACCOBOM MH(OpMaIuy;

® OCO3HaBaTb 3HAYCHHUC TCOPCTUYCCKUX 3HAHUM MO0 XWUMHUH JJIsA
IIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

® XapaKTEepPH30BaTh BEIIECTBA MO COCTaBYy, CTPOCHHUIO M CBOMCTBaM,
YCTaHABJIMBATh TPUYHHHO-CIICJCTBEHHBIC CBSI3M MEXIY JaHHBIMA
XapaKTePUCTUKAMU BEIIECTBA;

® IPOTHO3UPOBATH CIIOCOOHOCTH BEIIIECTBA TIPOSIBIIATH
OKHCITUTEIIbHBIC MK BOCCTAHOBUTEIILHBIC CBOMCTBA C YUETOM CTETICHEH
OKUCJICHUS JJIEMEHTOB, BXO/ISIIIIUX B €70 COCTAB;

® COCTaBJISITh ypaBHEHUS peaxkuui, COOTBETCTBYIOIIUX
MOCJIEZIOBATENbHOCTH  TMPEBPALEHUH  HEOPraHMYECKUX  BEILIECTB
Pa3IMYHBIX KIIACCOB;

®BBLIBUTaTh M TPOBEPATh HIKCIEPUMEHTAJbHO THIOTE3Bl O

pe3ynbTaTax BO3JAEHCTBUS pa3dUYHbIX (AKTOPOB HAa HU3MEHEHHE
CKOpPOCTH XMMHYECKOW PEaKI1U;

®1ICIIOJIB30BaTh  NMPUOOPETEHHbIE  3HAHUS
rPaMOTHOTO MOBEJICHUS B OKPYKAIOUIEN CPELE;

®1ICIIOJIB30BaTh MPUOOpPETEHHBIE KIIOYEBbIE KOMIIETEHIIMU IIpU
BBITIOJTHEHUM TPOEKTOB U y4eOHO-HMCCIEeNOBAaTENbCKUX 3a7ad 110
M3YYCHHIO CBOWCTB, CIIOCOOOB MOyUEHUS M paCliO3HABAHUS BEIIIECTB;

¢ 00BEKTUBHO OLICHWBATHh MH(GOPMAIUIO O BEIIECTBAX U XUMUYECKUX
mporieccax;

®KPUTHUYECKH OTHOCHUTBCS K TICEBJOHAy4yHOW WH(OpMaluy,
HEZ0OPOCOBECTHOH peKiiaMe B CPEJCTBAX MAaCCOBOM MH(DOPMAIINH;

®0CO3HaBaTh 3HAYCHUE TEOPETHUYECKUX 3HAHUN [0 XUMHH A
MIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA;

® CO31aBaTh MOACIN U  CXEMbI

JIA 9KOJIOTHYCCKH

Ul pelleHust y4eOHBIX H




MO3HABATENbHBIX 33/1a4; MOHMMAaTh HEOOXOAWMOCTh COOJIOACHUS
IPEANNCAHUM, NpPEUIaraéMblX B HHCTPYKLIHAX IIO MCIOJIb30BaHUIO
JIEKapCTB, CPEICTB OBITOBON XUMHUU U JP.

YuyeOHo-MeTOoANYECKOE H MATEPHAJbHO-TeXHHYECKOe ofecnevyeHne 00pa3oBaTeIbHOro nmpouecca
YMK

Ky3nemora H.E. Xumus: 8 kmacc: yueOHUK juisi ydamuxcst oOmeobpazoBarenbHbix opranm3anuii/ H. E. Kysnemnosa, . M. Turosa, H. H.
I"apa.- 2-e u3n., mepepad. - M.: Benrana-I'pad, 2021. — 256¢.

Kysnenosa H. E. 3agaunuk no xumuu: 8 kiace [ yqamuxcs odmeoOpasoBarenbubix opranuzanuii| / H. E. Ky3nenosa, A. H. JleBkun. — M.:
Benrana - I'pag, 2021. — 128c.

Ky3nemora H.E. Xumus: 9 knacc: yueOHUK juisi yqamuxcsi oOmeodpazoBarenbubix opranm3anuii/ H. E. Kysnenosa, . M. Turosa, H. H.
I"apa.- 5-e u3n., mepepad. - M.: Benrana-I'pad, 2021. — 320 c.

Kysnenosa H. E. 3agaunuk nmo xumuu: 9 xmacc: ans yyamuxcs oodueoopazoBarenbibix opranuzanuii / H. E. Ky3nenosa, A. H. JleBkun. — M.:
Benrana - I'pag, 2021. — 128c.

KoHTpoJibHO-U3MepHuTe/IbHbIe MaTepPUAJIbI

Kysnenosa H. E. 3anaunuk mo xumuu: 8 kiace. [y yyamuxcs odieodpazosarenbHbix opranuzanuii] / H. E. Ky3nenosa, A. H. JleBkun. — M.:
Benrana - I'pag, 2021. — 128c.

KontponbHo-u3mepurensubie MmaTepuanbl. Xumus: 8 kinacc/ Coct. H. I1. Tpoerybosa. — 2-e u3 ., mepepad. — M.: BAKO, 2021. — 96c¢.
Kysnemnora H. E. 3agaunnk mo xumuu: 9 xiacc: mist yuanuxcsi oomeoopa3oBatenpHbix opranu3aiuii / H. E. Ky3nenosa, A. H. JleBkun. — M..:
Benrana - I'pag, 2021. — 128c.

KontponbsHo-u3meputensuble Matepuansl. Xumusi: 9 kmace/ Cocr. H. II. Tpoerybosa. — M.: BAKO, 2021. — 112c. — (KOHTpOJBHO-
U3MEpUTENbHbIE MaTepHallbl)

Hudposbie 00paszoBaTe/ibHbIEC pecypchl



BuneoomnsiTe o Heopranndeckoi xumun http://school-collection.edu.ru

Caiit POIII . Poccuiickas 3ieKkTpoHHas mKona  https://resh.edu.ru/

Caiit MDO . MobunbsHOE 3aeKTpoHHOE 0OpazoBanue. https://mob-edu.com/

Buneoypoku no xumun http://www.google.ru

DnexkTpoHHas OubInoTeka mo xumuu http://rushim.ru

denepanbHbIi HHCTUTYT MEAarOrMuecKux u3mepenuit http://www.fipi.ru/oge-i-gve-9

XuMylJls. https://sites.google.com/site/himulacom/zvonok-na-urok

Sunumknonenus Kpyrocser. http://krugosvet.ru/

© © N o g &~ D P

Anxumuk. http://www.alhimik.ru/

10. 3onoTeie kymoaa xumuw. http://www.superhimik.com/

11. Heopranuveckasi XuMusi: MyJIbTUMEIUHHOE COMPOBOKICHUE YPOKOB (KOMITAKT-IUCK) — H3ATEIBCTBO «YUHUTENb, 2011

MarepuajabHO-TeXHHYECKOe o0ecneyeHue

HaumeHoBaHMe 00bEKTOB U CPEICTB KoanuecTBO
HariasiiHo-TuaAaKTHYeCKH MaTepuaJl
— Ilepuoguueckas cucrema JI.11.Menneneena 1
—  DJIEeKTpOXUMHUYECKUH psAJ HANPSIKEHUS METAJUIOB 1
— Tabnuma pacTBOPUMOCTH COJICH, OCHOBAaHUH M KHUCJIOT 1
TexHuveckue cpeacTBa 00yueHust
- KitaccHast HacTeHHasa qocka. 1
- KomnbroTep 1
- aTepakTuBHOE 000pYyI0BaHNE 1
- JlokymeHT-Kamepa 1
IIporpammHuble cpeacTBa
- Onepannonnas cucrema Windows; 1
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- [Tonusril maket oducHbIX npuioxenuit Microsoft Office.

O6opyaoBaHue Kiaacca

— YueHHYEeCKHUEe CTOJIb, CTYJIbs

— Cron yuurenbckuit

—  CT0J1 KOMIIBIOTEPHBIN

— VYronok knacca, yrojgok noarotosku k 'MA

Kommrext
1
1
1

Koexkuun

— CrexJio 1 U3/1€THs U3 CTEKIIa

— OCHOBHBI€ BU/Ibl TPOMBIIIUIEHHOTO ChIPhS

— MunepanbsHbie y1oOpeHus

— UyryH u crans

— HedTp 1 mponykThI €€ mepepaboTKH

— KameHHbI yroib 1 POAYKTHI €T0 MepepadoTKu
— Meranisl

— MuHepansl 1 ropHbIE TOPOABI YacTh |

— MuHepabl ¥ TOpHbIE TOPObl YacThb 2

— Munepansl ¥ ropHBIE TOPOABI YACTh 3

— IInmactmaccel wacth 1

— IlnmactMaccel YacThb 2

— Habop mozeneit 1 aTOMOB JIJ1s1 COCTABJICHHSI MOJIEKYJT

ORRPRRPRRPRRPRRPRRERRERRE

Y4eOHO-IpaKTHYECKOE H YUeOHO0-1a00paTOPHOe 000pyAOBaHHE

Iocyna, npudoOpbI, peaKTUBbI, IPUCIIOCOOJIEHUS
(n1st mpoBeieHMsI Ta00PATOPHBIX OMBITOB M MPAKTHUECKUX padoT)

Kunacc Ha3Banue o0opynoBanusi

Komn-Bo 3k3.

Amnmnapart "Kumma 0.251."

1
[BEN
—

Anmnapat ans AMCTUILISAIAT BOJIBL

Annapat nag npoBenerund xuM. peakimu - AITXP

o

Bansg komOuHMpoBanHas gadboporopHas BKJT

1
—
—

Beckhl vueOHEbIE ¢ TUDIMUA

N

Jlocka g CVIIKHA TOCVABI

Konneknus "AnroMuauin"

Konnekmus "Meramisr"

N

Konnekus "MuHepalbHBIE ¥ TODHBIE TIODOABL"

Koyuiekus "Musepanbible vaoopeHus"

[ [(2] (=] (o] (o] 00 | ko [0 |Co

o

Konnexkuust "HedTh 1 mpoayKThl ee mepepabOTKy (IeMOHCTpannoHHas)"

[ [y TNy 'Y T R T R R (N T




10 Komnexus "Hed1h n npoaykTel ee nepepaboTKu (pa3zgarouHas)” 12
11 Komnexmms "Tlinactmaccer” 12
9 Komnekmus "CTekIio 1 u31enns u3 Hero" 12
9.11 Konnexmus "Tomnuso" 12
9 Komneknus "YvrvH u craip" 12
9 Komnexknus "Ikana tBepgoctu” 12
8 KoMmuiekT Monenel KPUCTAIINYSeCKUX DEIIETOK 1
8-11 KommiekT niakaToB «Beuiaroniuecs X UMHUKH)) 1
8-11 KommuekT Tabnui no XuMuu 1
8-11 Mukponadboparopusd s XUMHUYECKOr0 DKCIIEDUMEHTA 12
9 HaGop Ne 1 "B" 1
8-11 Ha6Gop Ne 1 "C kuciorsr" 1
8-11 HaGop Ne 1 1 "C Conu 1 1eMOHCTD. OIBITOB" 1
8-9.11 Ha6op Ne 12 "BC Heopraunudeckue BeriecTBa" 1
9 Ha6op Ne 13 "BC Tl'anorennasr" 1
9 Ha6op Ne 14 "BC Cvabdarst cyiabhutsr” 1
9 Ha6Gop Ne 17 "C HurpaTtsl (60IBIIION) 1
9,11 Ha6op Ne 18 "C Coennnenust xpoma" 1
9,1 Ha6op Ne 16BC "MeTtauibr" 1
8 Ha6op Ne 20 "BC KuciaoTs» 1
8-9,11 Ha6op Ne 21 "BC Heopraamndeckue Bemniectra' 1
8 Ha6op Ne 22 "BC Muaukatopsr"” 1
8 Ha6op Ne 3 "BC lllenoun" 1
9 Ha6op Ne 7 "C MunepanbHble ynoOpeHus" 1
9 Ha6op Ne 9 "O6pa3oBanre HEOpraHUYECKUX BEIIeCTB" 1
8,11 Ha6op apeometpon 1
8,11 HabGop aToMOB [IJIs1 COCTaBICHHUS 12
HaGop 6aHOK /17151 XpaHEHUs! TBEP/IbIX BEIIECTB 12
9,10 HaGop m1st coctaBiieHnii 00bEMHBIX MOJIEJICH MOJIEKYIT 1
8-11 HaGop MepHoii mocyap 12
Ha6op nocynas! st auctrimisiiyi Boasl HJI 1 1
8 Habop npuHaiesxxHOCTeH ISl IEMOHCTPAIIMOHHBIX OTIBITOB 1
8-11 Ha6op npooupok 11X 14 (500mmT) ITX 16 (100mT) ITX 21 (301mT) 1
8-11 Ha6op snemenToB "llepuonnyeckas cucteMa XUMHAYECKUX IEMEHTOB" 1
8-11 Harpesarenb Ui npoOupok 12
8 O3o0HaTOD 1
ILnakat "PacTBOPUMOCTE KUCIOT OcHOBaHuU 100*140 1
[TnuTKa snekTpudeckas 1
12 JloTok ¢ 1abopaTopHOii MOCY10M U MPUHAIICKHOCTIMH 12




10 ITpubop JUIst OKUCIIEHHUS CIUPTA MEAHBIM KaTaj U3ar. 1
8 [Tpubop m1st onipeiesieHns cocTaBa Bo3ayxa 1
8 [TpuGop 1151 ONIBITOB IO XUMHH C JIEKTPUUECKUM TOKOM 1
8-11 [Tpubop 1ist moTy4eHust ra30B 1
11 [Tpubop a1t moTy4YeHUs ra3zoB 12
11 [Tpubop jutst mosrydeHnst ra3oB (TaJIon 0aaKaHOB) 12
11 [TpuGop /It MOAYYEHUS PACTBOPUMBIX BEIIIECTB B TBEPJIOM BUJIE 1
11 [Tpubop KOMOMHUPOBAHHBIN (aCIUPATOP U MIPUOOP I ONPEICICHUS COCTaBa BO3/IyXa) 1
Pasgarounsle TaOMAIBI 10 XUMHUA 12
8-11 CrnupToBKa 2
8-11 CTONUK HOaBEMHBIN 1
Ta6muma "llepuonnueckas cuctema XMMHUUECKUX JIEMEHTOB MeHeneeBa 1
8-11 IIITaTuB 1a00DATODHBIN KOMOMHUDOBAHHKII 5




KasennapHo-TtemaTtudeckoe miaHupoBanue 8 kiaace

Jara KoanuyecTBO Yyacon AaexTpoHHbIE (MU POBLIE)
No Tema ypoxa no BCEro | KOHTPOIL | mpaKTHd o0pasoBaTe/bHbIe pecypchl
n/n 1Ay HbIE ecKHe
padoThI padoThI
BBenenue 3 0 1
1 1. [Mpeamer u 3amaun Xxumun. BBoaHbIi HHCTpYyKTax 1o TH. 1 https://resh.edu.ru/subject/I
esson/1521/start/
2 2. O NOHATHUSAX U TCOPUU XHMHH. 1
3 3. Ilpakmuyeckas  paboma  Nel.  [lpuemvr  obpawenus ¢ 1
nabopamopHvim obopyoosaruem. CmpoeHnue niameHu.
I BemecrBa M XMMHYECKHE SABJEHHA ¢ TMO3HIUIA AaTOMHO- 52 3 5
pasiea| MoJIEKYJISPHOI0 YUYeHUs
XuMHYEeCKHEe 3JIEeMEeHThI H BelllecTBA B CBeTe AaTOMHO- 17 1 0
MOJIEKYJISIPHOTO YYeHUSs
4 1. Ou3nYECKHEe ¥ XUMUYECKHE SIBIICHUS. 1 https://resh.edu.ru/subject/I
esson/1485/start/
5 2. Onucanne GU3NIECKNX CBOMCTB BEIECTB. 1
6 3. ATombl. Mosekyibl. XUMHUUECKHE JIEMEHTHI. 1 https://resh.edu.ru/subject/|
esson/1486/start/
7 4. IIpocTsie U CIOKHBIE BELIECTBA. 1
BermecTBa MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
8 5. CocraB BelmecTBa. 3aKOH IIOCTOSHCTBA COCTaBa. XHMHYECKHE 1 https://resh.edu.ru/subject/I
bopMyIIbIL. esson/1487/start/
9 6. ATOMHO-MOJIEKYJISIPHOE YU€HHE B XMMHUH. 1
10 1. Macca aroma. AtomHas equHHIA Macchl. OTHOCUTEIbHAS aTOMHAs 1
Macca 3JIEMEHTA.
11 8. OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca BellecTB. MaccoBble A0 1
2JIEMEHTOB B COCINHEHUSIX.
12 0. XVMUYECKUH 3HAK U XUMHUYECKasi (hopMyIia. 1
13 10. Cucrema xumudeckux 35meMmeHToB JI.11.Meneneena. 1
14 11. BaneHTHOCTh XUMHUYECKHUX DJIEMEHTOB. 1 https://resh.edu.ru/subject/I
esson/1520/start/
15 12. OmnpeneneHue BaJEHTHOCTH 3JIEMEHTOB 1o  ¢dopMmyiaaM HX 1
COCTUHEHUN.
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16 13. Cocrasienue (popMyI1 IO BaJICHTHOCTH. 1
17 14. KommuecTBo BemecTBa. MoIb-eIMHAIIA KOJIAYECTBA BEIIECTBA. 1
18 |15 Monsipras Macca. 1 https://resh.edu.ru/subject/|
esson/2063/start/
19 16 O06o001IeHre 3HaHUH TI0 TeMe «XUMUYECKUE DJIEMEHTHI M BEIIECTBA 1
B CBETE aTOMHO-MOJICKYJISIPHOTO YUCHHSI»
20 17. Koumponvnas paboma Nel. Amomsl xumuueckux s1emMeHmos. 1
XuMHYecKHe peakuru. 3aKOH COXPAHEHUSI MACChl U YJHEPTHHU 7
21 1. CyIiHOCTh XMMHUYECKHX PEaKIUi W TPU3HAKH HUX TMPOTEKAHMS. 1
TennoBoii 3 ekt XuMHUIecKkoil peakiuu.
22 2. 3aKOH COXpPaHEHMsI MACChl U SHEPTUU. 1
23 3. CocraBieHrue ypaBHEHUN XUMHUYCCKUX PEAKITUH. 1
24 |4 CocraBiieHHe ypaBHEHHH XWMHYECKHX pEaKIHd. YTpPaKHCHUS B https://resh.edu.ru/subject/|
NPUMEHCHHUN 3HAHHIMA esson/1519/start/
25 |5 Pacuersl o ypaBHEHHSIM XUMHUYECKHX PEAKIIUH. 1 https://resh.edu.ru/subject/|
esson/2448/start/
26 |6 PacueTbl Mo ypaBHEHHSM XMMHUYECKUX pEaKIUil. YIpaKHEHUsS B https://resh.edu.ru/subject/|
NPUMEHCHHUN 3HAHHIMA esson/2448/start/
27 7 THUIBI XUMUYECKUX PEAKLIUM. 1
Metoabpl xXuMuH - 2 yaca 2
28 1. MeTopl HAyKH XUMUW. XUMHUS — TOYHAsI HayKa. 1
29 2. XMMHUYECKUH SI3bIK KaK CPECTBO M METOJ TO3HAHUS XUMHUH. 1
BemecTBa B oKpyskalomieil HacC NPUpPoJIe U B TEXHUKE 7
30 1. UucTele BemecTBa U CMECH. 1
31 2 Ilpaxmuueckas paboma Ne2. Ouucmra eewyecms. 1
32 3 PactBopsl. PactBopruMocTh BemiectBa. [lpakmuueckas paboma Ne3. 1
Pacmeopumocmo ewecma.
33 4 CriocoOsI BEIpaKeHHS KOHIIEGHTPAIIUU PACTBOPOB.
34 5 Ilpakmuueckass paboma Ne3.  [lpucomoenenue  pacmeopos 1
3a0aHHOU KOHYEHMPAayuu.
35 6 O6001eHnre 3HaHUH M0 TeMe « XUMUYECKHE PEAKITII 1
36 7 Koumponvnas paboma Ne 2. Xumuueckue peaxyuu. 1
IlonsiTue o razax. Bo3nyx. Kuciaopoa. I'openne B
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37 1. 3akonbl ['eii-Jltoccaka u ABoragpo. Ilpocrelimme pacueTsl Ha 1
OCHOBaHUU 3aKk0oHa ABoraapo. PaboTa Hax ommbkamu.
38 2. Bosnyx — cMech ra3oB. PacueT oTHOCHTENHHON TUIOTHOCTH T'a30B. 1
39 3. Kucnopoa — XUMHYECKHIA SJIEMEHT U IIPOCTOE BEIIECTBO. 1 https://resh.edu.ru/subject/I
esson/2447/start/
40 4, XHUMHYECKUE CBOMCTBA KMCIOPOIA. 1
41 S. Ipaxmuueckas paboma Ne4. [lonyyenue Kuciopooa u uzyyeHue e2o 1
CB0UCMS.
OcHOBHBIE KJ1AaCChl HEOPTAaHUYECKUX COeAMHEHUH 14
42 | 1. OKcupl. 1 https://resh.edu.ru/subject/|
esson/2445/start/
43 | 2. OCHOBaHUS — TUIPOKCH]IBI OCHOBHBIX OKCHJIOB. 1 https://resh.edu.ru/subject/|
esson/2442/start/
44 | 3. Kucnorsr. 1 https://resh.edu.ru/subject/|
esson/2055/start/
45 | 4. Coui, MX COCTaB U HOMEHKJIATypa. 1 https://resh.edu.ru/subject/I
esson/2054/start/
46 | 5. XUMHUYUECKUE CBOMCTBA OKCHJIOB. 1 https://resh.edu.ru/subject/I
esson/2444/start/
47 | 6. XUMHUYECKUE CBONCTBA KUCIIOT. 1 https://resh.edu.ru/subject/I
esson/3120/start/
48 | 7. [{emoun, Ux CBOMCTBA U CIIOCOOBI MOTYUCHUSI. 1 https://resh.edu.ru/subject/I
esson/2443/start/
49 8. HepacTBoprmbie OCHOBaHUS, TTOJTYYCHUE M CBOMCTBA. 1
50 |09. AMGOTEPHOCTS. 1 https://resh.edu.ru/subject/I
esson/2684/start/
51 10. XUMHUYECKUE CBONCTBA COJICH. 1 https://resh.edu.ru/subject/I
esson/2441/start/
52 |11 I'eneTnveckas cBs3b HEOPIraHUIECKUX COCITUHECHUI 1 https://resh.edu.ru/subject/|
esson/2440/start/
53 12. Ipaxmuyeckas paboma No5. Hccnedosanue ceouicms 0Kcud08, 1
KUCTIOM, OCHOBAHUIL
54 | 13. O06o0061enne 3Hanmi 1Mo TeMe «OCHOBHBIE KJIACCHl HEOPraHMYECKUX 1
COCTUHEHUI
95 14 Koumponvnas paboma Ne 3 no meme  «OcHosHble Kiaccwl 1

HeopcaHu4eCKux COCOUHEHUIY
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XuMH4YecKHne 3JIEMEHTDBI, BE€IeCTBA U XUMHUICCKHEC PCaKIIUH B

14

PaICI | cpere JIEKTPOHHOI TEOPHHI
CTtpoenue atoma 2
56 | 1. CocTaB ¥ BaXHEHININE XapaKTEPUCTHKH aTomMa. XHMHYECKHE 1 https://resh.edu.ru/subject/I
SJICMEHTHI. esson/2051/start/
57 | 2. CTpoeHHe IIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB. 1 https://resh.edu.ru/subject/I
esson/2050/start/
Ilepuoauveckuii 3akoH W mnepuoauveckas cucrema JI. H. 3
MenaesieeBa
58 1. Knaccudukaius XuMU4IeCKUX 37aeMeHTOB. CBONCTBA XMMHUYCCKUX 1 https://resh.edu.ru/subject/I
3JIEMEHTOB M UX NEPUOANICCKUE U3MECHECHUSI. esson/2053/start/
59 2. [Tepunonnueckas cucTemMa B CBETE€ TEOPUH CTPOCHUS aTOMa. 1
60 | 3. XapakTepuCcTHKa XMMHYECKOrO JJIEMEHTa M €ro CBOMCTBa Ha 1 https://resh.edu.ru/subject/I
OCHOBE IOJIOXKEHUS B nepuoanueckoit cucreme /I.M.MenneneeBa u esson/2049/start/
TEOPUHU CTPOCHHUS aTOMa.
CTpoeHne BelecTBa 5
61 | 1. BasieHTHOE COCTOSTHHME ¥ XUMUYECKUE CBSI3U aTOMOB JJIEMEHTOB. 1 https://resh.edu.ru/subject/|
esson/3121/start/
62 2. Bubl KOBAIEHTHOM CBSI3U M €€ CBOMCTBA. 1 https://resh.edu.ru/subject/I
esson/2048/start/
63 | 3. HonHas cBsI3b U €€ CBOWCTBA. 1 https://resh.edu.ru/subject/|
esson/2439/start/
64 4, CterneHb OKUCIICHHUS. 1
65 5. Kpucramindyeckoe COCTOSIHHE BEIIECTB. 1 https://resh.edu.ru/subject/I
esson/2438/start/
XuMHYECKHE PeaKIMH B CBeTe )JIEKTPOHHOH TeOPpHH 4
66 | 1. OKUCIUTETbHO-BOCTAHOBHTEIBHBIC peakuum. CocraBneHue 1 https://resh.edu.ru/subject/|
ypaBHEHHI OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIX PCAKITHIA. esson/3122/start/
67 2. CymHocTh M KJaccu(UKaUs XUMHUYECKHX peakIuii B CBeTe 1
3JIEKTPOHHOU TEOPHUH.
68 3. PaccranoBka K02 GUIIMEHTOB METOIOM JIEKTPOHHOTO OamaHca 1
69 4. O6001IEeHrEe 3HAHUH 110 TeMe «XHMMHYECKHE DJIEMEHTHI, BENIECTBA U 1 https://resh.edu.ru/subject/I
XMUMHUYECKHE PEAKIH B CBETE MJICKTPOHHOW TEOPUH esson/3093/start/
70 5 Koumponvnasa paboma Ned no meme «Xumuueckue siemenmul, 1

eeuiecmea U xumuveckue peakuuu 6 ceeme QﬂeKmPOHHOfl
meopuu)
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KanennapHo-temaTudeckoe niiaHupoBaHue 9 Kiacc

Ne Jlara KoanyecTBO 4acoB DaexkTpoHHble (U poBHIE)
n/_n Tema ypoka 0 | gcero | KOHTPOJILHbIE | IPAKTHYECKHUE 00pa3oBaTe/IbHbIe PeCypChl
IUIaHy padoThI padoThI
IloBTOpEHUE OCHOBHBIX BONPOCOB Kypca 2 0 0
xuMuM 8§ Kiaacca -2 4.
1 [Tepunonnueckuii 3aKOH U TTEPUOIMYECKAs 1
CHCTEMa XUMHUYECKHX JJIEMCHTOB https://resh.edu.ru/subject/lesson/2053/start
J.1.MenneneeBa, N3MEHEHHUE CBOMCTB /
XUMHYCCKUX 3JICMCHTOB, XapaKTCPUCTUKA -
XMUMHYECKUX 3JICMEHTOB IO MOJI0KEHHIO B https://resh.edu.ru/subject/lesson/2050/start
NIEpUOAUUYECKOU cucTteMe . MHCTpyKTax 1o /
Thb.
https://resh.edu.ru/subject/lesson/2049/start
[
2 I'eneTnyeckas cBs3b MEKAY KllacCaMH 1 https://resh.edu.ru/subject/lesson/2440/start
HEOPraHMYECKUX COCIMHEHUH. /
BrruncneHus mo XuMu4ecKum YpaBHCHUAM
https://resh.edu.ru/subject/lesson/2448/start
/
| paznen 18 1 2
TeopeTnyeckne 0CHOBbI XUMHUM-18 YacoB
XuMu4yecKHe peakiuu 1 3aKOHOMEPHOCTH 5 0 1
UX POTEKaHUd -5 4acoB
3 DHepreTrKa XMMHYCCKUX PEaKInii. 1 https://resh.edu.ru/subject/lesson/2437/start
/
4 CKOPOCTh XUMHUYECKOU PEaKIIHH. 1 https://resh.edu.ru/subject/lesson/2102/start
XUMHUYECKOE PABHOBECHE. /
https://resh.edu.ru/subject/lesson/2103/start
/
5} Ipaxmuueckas paboma Nel «Bausnue 1 1

PA3TUYHBIX PaKMOPO8 HA CKOPOCHb
XUMUYECKOU peakyuuy
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6 |4. | O6ob6meHue 3HaHUH O TEMe 1
7 5. | BauetHas padota o teme «IloBTOpeHue 1
OCHOBHBIX BOIIPOCOB Kypca XUMHUU 8 Kilacca.
XuMHYecKasi KHHETUKay.
PacrBopbl. Teopus 3/1eKTPOJIMTHYECKON 13
aucconuanuu-13 yacos
8 |1. | HemHOro o pactBOpuTeiIsix 1 https://www.yaklass.ru/p/himija/8-
klass/rastvory-58606/sostav-rastvorov-
58607
9 | 2. | Housl - mepeHocuuku 3apsaoB. CTpyKTypa 1 https://www.yaklass.ru/p/himija/8-
pacTtBopoB. Kpucramioruaparsl. klass/rastvory-58606/sostav-rastvorov-
58607/re-55df38e2-30e3-4d58-b7ec-
363efadeade9
10 | 3. | MexaHH3M 3JIEKTPOIUTHIECKOM 1 https://resh.edu.ru/subject/lesson/1518/start
IUCCOIMAIIUK BEIIECTB C KOBAJIEHTHOU /
TIOJISIPHOM CBSI3BIO.
11 | 4. | CgoiicTBa HOHOB. 1 https://www.yaklass.ru/p/himija/8-
klass/rastvory-58606/svoistva-ionov-
108390
12 | 5. | CuubHble u cna0bie 31eKTpouThl. CTEneHb 1 https://resh.edu.ru/subject/lesson/1518/start
JIACCOLAALINH. /
13 | 6. | Peakuuu 3J1€KTPOIUTOB B BOJHBIX PACTBOPAX 1 https://resh.edu.ru/subject/lesson/1603/start
U WX YpaBHEHHUSI. /
14 | 7. | XuMuueckue CBOMCTBA KUCIOT Kak https://resh.edu.ru/subject/lesson/1606/start/
JJIEKTPOJIUTOB
15 | 8. | Xumudeckue CBOMCTBA OCHOBaHHH KaK 1 https://resh.edu.ru/subject/lesson/1606/start/
JJIEKTPOJIUTOB
16 | 9. | Xumudeckue CBOIMCTBA CONEH KaK 1 https://resh.edu.ru/subject/lesson/1606/start/
JJIEKTPOJIUTOB
17 | 10. | I'maponus 1 https://resh.edu.ru/subject/lesson/3123/start
/
18 | 11. | Ilpaxmuueckas paboma Ne2 «Pewenue 1
IKCNEPUMEHMATILHBIX 3A0a4»
19 | 12. | OGoO6ieHre 3HAHUH O TeMe 1 https://resh.edu.ru/subject/lesson/2101/start
«TeopeTndecKkue OCHOBBI XUMUI» /
20 | 13. | Kourpoasnas pabora Nel «Teopernueckue 1 https://k06ui.mob-
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OCHOBBI XUMHH»

edu.ru/ui/#/bookshelf/course/293/topic/353
3

Paznean 11 29
JJjleMeHTbl —  HeMeTa/LUIbl M X
Ba)KHelimme coefuHeHusi — 29 yacon
O0mas xapakTepucTUKa HEMETAIOB — 2 2
yaca
21 DJIeMEHTBI- HEMETAJUTBI B IPUPOJIE 1 https://foxford.ru/wiki/himiya/osobennosti-
NEPUOANYECKON CUCTEME JIIEMEHTOB stroeniya-nemetallov
J.M.MenneneeBa
22 [IpocThie BemecTBa — HEMETAIIIBI, UX 1 https://foxford.ru/wiki/himiya/himicheskie-
COCTaB, CTPOCHHE, OOIINE CBOMCTBA U svoystva-nemetallov
crocoObl oiy4deHus. Bogopoausie u
KHCJIOPOJIHbIE COEIMHEHNS HEMETAIIJIOB.
Hemera/ibl TJIaBHBIX NOATPYNN H HX 27
coeqnHeHus — 27 4acoB
23 Bogopon - xuMu4eckuii 3JIeMeHT U IPOCTOe 1 https://foxford.ru/wiki/himiya/vodorod-
BeliecTBo. Bomopoa B kocMoce Ha 3emie. ego-fizicheskie-i-himicheskie-svoystva
IIpuMeHeHue Bogoposa.
24 Ipaxmuueckas paboma Ne3 « [lonyuenue 1
6000p00a U U3YUeHUe e20 CEOUCTEY.
25 Bopna - okcun Bomopona. 1 https://foxford.ru/wiki/himiya/voda-
stroenie-fizicheskie-i-himicheskie-svoystva
26 I'anorensl. CtpoeHne aroMoB. ["aioreHsr — 1 https://resh.edu.ru/subject/lesson/2075/start
pocThIe BemlecTBa. buonorudeckas poib /
raJlOTeHOB. https://foxford.ru/wiki/himiya/obschaya-
harakteristika-i-stroenie-galogenov
27 Ilpakxmuueckasa paboma Ne4 « Pewenue 1
9IKCNEPUMEHMATIbHBIX 3A0a4 NO meme «
Tanozenwvy.
28 OO11ast XxapaKTEpPUCTHKA SJIEMEHTOB https://foxford.ru/wiki/himiya/obschaya-
HNOATrPYNIBI KUCIOPOJA M UX MPOCTHIX harakteristika-i-stroenie-elementov-via-
BenlecTB. buonornueckue GpyHkunn gruppy
XaJIbKOTEHOB.
29 Kucnopon. O3zon 1

https://resh.edu.ru/subject/lesson/2446/start
/
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30 |8 Cepa Kak IPOCTOE BEUIECTBO. AJUIOTPOIIHUS https://resh.edu.ru/subject/lesson/2434/start
Y CBOICTBA CEpHI. /
31 |9 Ceposonopon. Cyabhuibl. https://resh.edu.ru/subject/lesson/2434/start
/
32 | 10 | Kucnopozaconepxamiue COeTMHEHUS CEPhI https://resh.edu.ru/subject/lesson/2076/start
(V) [
33 | 11 | Kucnopozaconepxamiue COeTMHEHUS CEPhI https://resh.edu.ru/subject/lesson/2077/start
(V1) [
34 |12 | OOmast xapaKTEepUCTHKA 3JIEMEHTOB
IMOATPYIIIBI a30Ta
35 | 13 | A30T KaK 3JIeMEHT M KaK IPOCTOE https://resh.edu.ru/subject/lesson/2078/start
BCIICCTBO. [
36 | 14 | Ammvuak. Conu aMMOHUS https://resh.edu.ru/subject/lesson/2078/start
[
37 | 15 | Ilpaxmuueckas paboma Ne 5 «llonyuenue
AMMUAKA U U3YUEHUE ecO CBOUCME)
38 | 16 | Oxcuusl a30Ta. A30THAsI KHCIIOTA U €€ COJIH. https://resh.edu.ru/subject/lesson/2074/start
/
39 | 17 | ®ocdop Kak MIEMEHT U KaK MPOCTOe https://resh.edu.ru/subject/lesson/2073/start
BEIIECTBO. /
40 | 18 | Coenunenus docdopa. https://resh.edu.ru/subject/lesson/2073/start
[
41 |19 | OOmas xapakTepucTUKa MOATPYIIIIHI
yriaepoaa
42 | 20 | Yraepoa. AmutoTponHbie MOAH(DUKAIIH. https://resh.edu.ru/subject/lesson/2072/start
[
43 | 21 | XumHYecKue CBOWCTBA yriiepoa. https://resh.edu.ru/subject/lesson/2072/start
AncopOrus. /
44 | 22 | Okcunsl yriepona. https://resh.edu.ru/subject/lesson/2071/start
/
45 | 23 | YrompHas KUCIIOTA U €€ COJH https://resh.edu.ru/subject/lesson/2070/start
/
46 | 24 | IIpaxmuueckas paboma Ne 6 «llonyuenue
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oxcuda yenepooa(l\V)u uzyuenue e2o
c80UCME»

47 | 25 | Kpemnwuii u ero coenunenusi. CuimnkaTHas 1 https://resh.edu.ru/subject/lesson/2069/start
IPOMBIIIJICHHOCTD /

48 | 26 | O6oOuIeHue 3HaHMid 10 TeMe «Hemeranb 1 https://resh.edu.ru/subject/lesson/2068/start
TJIABHBIX MTOATPYIIT U UX COCTUHCHHS /

49 | 27 | KontponbHas padora Ne 2 «Hemeramis 1
TJIABHBIX TTOATPYIIT W UX COCTUHCHHUS ».
Pazgen |ll .DiaeMeHTBI — MeTaJILI U HX 15
BajKHelIIMe coeqnHenus — 9 yacos
O60mme cBoOiicTBa META/LIOB — 3 yaca 3

50 | 1. | DneMeHTHI — METAIIBI B IPUPOAE U 1 https://resh.edu.ru/subject/lesson/1607/start
MIEPUOIUYECKON CHCTEME JIEMEHTOB /
JI.1.Menneneena

51 | 2. | XuMuYecKue CBOWCTBA METAJIIOB. 1 https://resh.edu.ru/subject/lesson/1607/start
DJIEKTPOXUMUYECKUI Pl HANIPSHKCHUS. /

52 | 3. | Crutael. Koppo3us MeTaiuioB u CriocoObI 1 https://resh.edu.ru/subject/lesson/1607/start
60pbOBI ¢ HEl /
MeTauiibl  TIJIABHBIX W MOOOYHBIX 12
noArpynn — 12 yacosn

53 | 1. | lleno4Hble METAIUIBI M HX COECIUHCHMS. 1 https://resh.edu.ru/subject/lesson/1602/start
XapakrepucTuka., XMMU4ECKUE CBOMCTBA, /
MIPUMEHCHUE

54 | 2. | CoeauHeHUs MIEIOYHBIX METEIOB 1

55 | 3. | llleno4Ho3eMeIbHBIE METAILIEL. 1 https://resh.edu.ru/subject/lesson/3124/start

/
56 | 4. | XKecTkoCTb BOJBI U CITOCOOBI €€ yCTpaHEHUS 1
57 | 5. | AmomuHni 1 https://resh.edu.ru/subject/lesson/1604/start
/

58 | 6. | Coenunenus amoMuHHSI. AM (GOTEPHOCTb. 1

59 | 7. | XKene3o — npeacTaBUTENh METAJUIOB 1 https://resh.edu.ru/subject/lesson/1605/start
O0OOYHBIX MTOATPYIIIT /

60 | 8. CoennHeHus xeje3a, HaX0KIEHUE B 1 https://resh.edu.ru/subject/lesson/1605/start /

npUpojie, MpUMEHEHHE.

https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-zheleza-i-eqo-soedineniy
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https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-zheleza-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-zheleza-i-ego-soedineniy

61 | 9. | Pemenue pacuetHsix 3a1au (opmata OI'D.

62 | 10. | O6o61IeHue o TeMe «MeTauTbi» https://resh.edu.ru/subject/lesson/2067/start
/

63 | 11. | llpaxmuueckas paboma Ne 5 « Pewienue

IKCnepumenmaibrHbvlx 3a0a4 no meme
Memannvi»
64 | 12. | KonrponbHas padora Ne 3
«MeTtannbi»
Pazgen IV .
YesoBek B Mupe BelecTB — 4 yaca
65 | 1. | BemecrtBa, BpenHble IS 3J0POBBS YETIOBEKa https://resh.edu.ru/subject/lesson/5948/addi
U OKPY>KAroIlei Cpesibl. tional/68673/

66 | 2. | Xumwus U 370pOBbE YEIOBEKA. https://foxford.ru/wiki/biologiya/vliyanie-
cheloveka-na-okruzhayushchuyu-sredu-
globalnye-ekologicheskie-problemy

67 | 3. | Iloaumepsl U KU3Hb. https://resh.edu.ru/subject/lesson/2435/start
/

https://resh.edu.ru/subject/lesson/2064/star
t/
68 | 4. | UToroBoe TeCTUpOBaHUE.



https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/5948/additional/68673/
https://resh.edu.ru/subject/lesson/5948/additional/68673/
https://foxford.ru/wiki/biologiya/vliyanie-cheloveka-na-okruzhayushchuyu-sredu-globalnye-ekologicheskie-problemy
https://foxford.ru/wiki/biologiya/vliyanie-cheloveka-na-okruzhayushchuyu-sredu-globalnye-ekologicheskie-problemy
https://foxford.ru/wiki/biologiya/vliyanie-cheloveka-na-okruzhayushchuyu-sredu-globalnye-ekologicheskie-problemy
https://resh.edu.ru/subject/lesson/2435/start/
https://resh.edu.ru/subject/lesson/2435/start/
https://resh.edu.ru/subject/lesson/2064/start/
https://resh.edu.ru/subject/lesson/2064/start/
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