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[NOACHUTEJIbHA S 3AIINCKA

Pabouass mporpamMMa mo XuMmHM Uid oOydaromuxcs 8-9 KiIaccoB COCTABJIEHAa Ha OCHOBE
TpeboBaHuil K pe3ysbTaTaM OCBOCHHMSI OCHOBHOI 00pa3oBaTesIbHOM IPOrpaMMbl OCHOBHOTO
oOuiero odopa3zoBaHus, MpeAcTaBIeHHbIX B DefepaibHOM TOCYAApCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO oOwIero o0pa3oBaHMs, C YYETOM paclpenei€HHbIX M0 KiaccaM
MPOBEPSIEMBIX TPEOOBAHMI K pe3ysibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEIbLHON MPOTPaMMBbl
OCHOBHOTO 00mero oOpa3oBaHUSi M DJIEMEHTOB COJAEP)KAHMS, NPEJICTAaBICHHBIX B
VYHuBepcaibHOM KoJIu(pUKATOpEe MO XUMHUHU, a Takke Ha ocHOBe l[IpumepHON mporpammbl
BOCIIUTAHUS OOYyYalolIUXCsl MPU TMOJYYEHWH OCHOBHOIrO 00IIero oOpa3oBaHUs U C y4ETOM
Konuenuuu npenonaBanusi yaueOHOro npeamera « XUMUs» B 00pa30BaTeNbHbIX OpraHU3aIUsaX
Poccuiickoit denepanyu, peanu3yrommux OCHOBHbIE 00IIe00pa3oBaTeiibHble MpOrpaMMbl (YTB.
Pemennem Komnernn Munnpocsemenust Poccun, mporokosn ot 03.12.2019 N [TIK-48H).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA «XUMMUWS»

Bxnan yue6HOro nmpeamera « XumMus» B JOCTUXKEHUE 11eJIeil OCHOBHOTO O0IIero 0Opa30BaHHUs
00yCJIOBJICH BO MHOTOM 3HAa4€HHEM XMMHYECKON HayKH B TO3HAHHHM 3aKOHOB MPHUPOJBI, B
Pa3BUTHUU TIPOM3BOAMTEIIBHBIX CHJI OOIIECTBA M CO3JaHWM HOBOM 0a3bl MaTepualbHOU
KYJBTYPBHL.

XUMHS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK paclpOCTpaHuUiIa CBOE BIHMSHUE Ha BCE
00acTH 4eI0BEYECKOr0 CYIIIECTBOBAHMS, 3a/lajla HOBOE BUICHUE MHpPA, CTaja HEOThEMIIEMbIM
KOMIIOHEHTOM MHUPOBOH KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM >KU3HU OOLIECTBA: 3HAHUE XUMUU
CIIy’KUT OCHOBOM JUIsi (DOPMHpPOBAHUS MHPOBO33PEHUSI YEIOBEKa, €ro MNpPEeJCTaBICHHUI O
MaTepUaIbLHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT POpMUpPYyEMbIe XUMUEH TTPEICTABICHUS
0 B3aMMOINPEBPALIEHUSAX PHEPTHUHU U 00 BOJIIOIUU BEIECTB B MPUPOE; COBPEMEHHAs XUMUS
HanpaBJIeHa Ha pelIeHHe TII00aJbHBIX MPOOJeM YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA —
CBIDBEBOM, DHEPreTHYECKOM, TMHINEBOM M SKOJIOTMYEeCKOW 0e30MacHOCTH, mpobieM
3[IpaBOOXPaHEHUSI.

B ycnoBusix Bo3pacTaromiero 3HaueH1s XUMHUH B )KA3HHU OOIIECTBA CYIIECTBEHHO MOBBICKIIACH
pOJIb XUMHUYECKOTO 0Opa3oBaHMs. B miane comuanuzanu OHO SBISETCS OAHUM U3 YCIOBUHN
(dhopMUpOBaHUS UHTEIIEKTA TUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY YENIOBEKY XHMHYECKHE 3HAaHUS HEOOXOIWMBI sl MPHOOPETeHUS
OOIIEKYJIbTYPHOT'O YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCA B COIIMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOT000Opa3HOM >KWM3HM 0O0IIecTBa, JIsi OCO3HAHUS BaXXHOCTH Pa3yMHOIO
OTHOINICHHS K CBOEMY 37I0POBBIO U 3JIOPOBBIO APYTUX, K OKPYKAIOIIEH IPUPOJIHON cpere, Ais
IPaMOTHOTO TIOBEJICHUS MPU HCIOIb30BAHUU PA3IMUHBIX MAaTEPUAIOB M XMMHUYECKHUX BEIIECTB
B IMOBCETHEBHOM JKU3HH.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SIBISIETCS 6a30BBIM MO OTHOILIEHUIO K CUCTEME
o0miero XxuMu4yeckoro ooOpazoBaHusi. [lo3ToMy Ha COOTBETCTBYIOIEM €My YpPOBHE OHO
peanmzyeTr Mmpucyime olIeMy XUMUYECKOMY OOpa30BaHUIO KIIIOUEBBIE IIEHHOCTH, KOTOPHIC
OTpaXXarOT TOCYJApCTBEHHbIE, OOIIECTBEHHBbIE M WHIUBUIYAIbHBIE MOTPEOHOCTH. ODTHM
OTIpeIeNsIeTCs CYIIHOCTh 00IIel cTpaTeruu o0yueHus, BOCIIUTAHUS U PA3BUTHUSI 00YyJAIOIIUXCS
CpeIICTBaMHU y4eOHOTO MpeaMeTa « XUMUSD.

N3yuenue npeamera: 1) cnocoOCTBYEeT peanv3allid BO3MOXKHOCTEH Jii CaMOpPAa3BUTHS U
(dbopMuUpOBaHUS KYJIbTYpPbl TUYHOCTH, €€ 00IIei U (PYHKIIMOHATLHON IPaMOTHOCTH; 2) BHOCHUT
BKJIaJl B (POPMHUPOBAHUE MBIIUICHUS U TBOPYECKHUX CIIOCOOHOCTEH IMOAPOCTKOB, HABBIKOB HMX
CaMOCTOSITEIbHOM Yy4eOHOM J1eATEeNIbHOCTH, HKCIEPUMEHTANIbHBIX M HCCIIEI0BATENbCKUX
YMEHUH, HEOOXOJWMBIX KaK B IMOBCEIHEBHON JKU3HMU, TaKk W B NPOPECCHOHATHLHOMN



NESTEILHOCTH; 3) 3HAKOMHUT CO CHEeIU(UKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIAA HA €IMHCTBO MPUPOABI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM ITAIlOM B
(hopMUPOBaHUU  €CTECTBEHHO-HAYYHOW TPaMOTHOCTH TMOAPOCTKOB; 4) CHOCOOCTBYET
(hopMUPOBaHUIO IIEHHOCTHOT'O OTHOIIECHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K
YEJIOBEKY, BHOCUT CBOM BKJIJl B DKOJIOTHYECKOE 0OpPa30BAHUE IIIKOJIHLHUKOB.

Ha3Bannble HampaBieHuss B OOy4eHHUH XUMHH OOCCIICYMBAIOTCS CHEIU(UKON COAep:KaHUs
npeaMeTa, KOTOPBIN SIBISETCS MeNarornyeck alallTUPOBAHHBIM OTpaKeHUEM 0a30BON HAyKH
XUMHH Ha OMPEACIEHHOM 3Tarne €€ pa3BUTHSL.

Kypc xuMum OCHOBHOM IIKOJIBI OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIUMHCS OCHOB
HEOPraHMYEeCKOM XWMHUM U HEKOTOPBIX TOHSATUM U CBEACHHH OO0 OTIEIbHBIX OOBEKTax
OpraHNU4YeCKOW XUMUHU.

CrtpykTypa coaepkanusi npeaMera copMUpOBaHAa HA OCHOBE CHCTEMHOTO IMOJXOJa K €ro
n3ydeHuro. CopepkaHue CKIAJbIBAETCS W3 CHUCTEMbI MOHSATUM O XMMHUYECKOM JJIEMEHTE U
BEIIECTBE U CHUCTEMbl MOHITHH O XUMHUYECKOW peakuuu. OOGe 3TU CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl MO0 MPUHIHUITY MOCJIEI0BATEILHOIO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKHUX
MPEJCTABICHU PA3HOTO YPOBHS: ATOMHO-MOJIEKYJISIPHOIO YYE€HUS KaK OCHOBBI BCErO
ecTecTBO3HaHus, ypoBHs Ilepuoanyeckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMHUH, Y4YEHUS O CTPOCHHMM aroMa M XUMHUYECKOH CBSI3M, TMPEACTaBICHUU 00
AJIEKTPOJUTUYECKOM JMCCOLIMAlMA  BEIIECTB B  pacTBOpax. TeopeTHyeckue 3HaHUS
paccMaTpuBaIOTCI Ha OCHOBE OMIIUPUYECKH TIOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB,
pPa3BHBAIOTCS IOCJIENOBAaTEIbHO OT OJHOTO YPOBHS K JPYroMy, BBINOJHSS (QYHKIMH
OOBSICHEHUS! U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOIO
IPUMEHEHHUS U MOJYyYEeHHS U3y4aeMbIX BEILIECTB.

Takass opraHuzanus cojepXaHUsi Kypca CIOCOOCTBYET MpPEACTABICHUI0O XUMUYECKOU
COCTABJIAIOLIEH HAayYHOW KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHOW NpUpoAbl. Tem caMbIM
o0ecrieunBaeTcsi BO3MOXKHOCTh (POPMHUPOBAaHUS Yy OOYUaIOIIUXCSl LIEGHHOCTHOTO OTHOIIEHMS K
HAy4YHOMY 3HAHUIO M METOJaM IO3HAaHWS B Hayke. BakHO Takke 3aMEeTUTh, YTO OCBOCHHE
CoZepkKaHusl Kypca MPOUCXOIUT C IPUBICUYCHHEM 3HAHUN M3 pPAHEE H3YUYEHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 kiaccb» U «PU3UKa. 7 KIacey.

HEJIM U3YYEHWA YUEBHOTO ITPEAMETA «XWUMUS»

K HampaBieHuo nepBOCTeNeHHONW 3HAYMMOCTH TIPH pealin3aiuy 00pa3oBaTENbHBIX (PYHKIIHIA
npeaMera « XuMus» TPaTUIIMOHHO OTHOCAT (POPMHUpPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAyKU
Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOW JESATEIbHOCTH YeJIOBEKa U KakK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJNbTYpHI. 3ajaya mpeameTa COCTOUT B (pOpMHUpOBaHUU
CUCTEMbl XUMUYECKUX 3HAHUU — BaKHEHUIINX (PaKTOB, MOHSATUH, 3aKOHOB U TEOPETHUUECKHUX
MOJIOKEHUM, JOCTYITHBIX 0000IIEHNIT MUPOBO33PEHUECKOT0 XapaKTepa, si3bIka HayKH, 3SHAaHUH O
HAyYHBIX METOJAX M3Y4YCHHs BEUIECTB U XMMHUYECKHX PEaKIuii, a Takke B (OPMUPOBAHUU U
Pa3BUTHHM YMEHUN M CIIOCOOOB JESTEILHOCTH, CBSI3aHHBIX C TUIAHUPOBAHUEM, HAOIIOICHUEM H
MPOBEICHUEM XUMHUYECKOTO SKCTIEPUMEHTa, COOI0IEHUEM TIPpaBml 0€30MacHOr0 00paIieHus ¢
BEIIECTBAMU B NTOBCETHEBHOMN KU3HH.

Hapsiny ¢ oTum 1ienu u3ydeHus mpeaMeTa B MporpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TPHOPUTETOB B CHCTEME OCHOBHOTO o0miero obOpaszoBanus. CeromHs B
oOpa3oBaHMU 0C0O00 3HAYMMOW MPHU3HAETCS HAMPABJICHHOCTh OOYYEHUsS Ha pPa3BUTHE W
CaMOpa3BUTHE JIMYHOCTH, (OpPMHpOBaHHE €€ HMHTEIeKTa M oO0mei KynbTypbl. OOydeHue
YMEHHIO YYUTBHCS M MPOAOJDKATh CBOE 00pa3oBaHHE CAaMOCTOSITEIbHO CTAHOBUTCS OJHOM U3
BaXHEHIIUX (PYyHKIUI y4eOHBIX TPEIMETOB.



B cBs3u ¢ 3TUM npU U3y4YEHUM NpPEeIMETa B OCHOBHOM IIKOJIE JOMHUHUPYIOLIEE 3HAYECHUE
MpUOOpPENU TaKue LENH, Kak:

e (opMHUpOBaHKE MHTEIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELLIEHUH, CIOCOOHOM aAanTUpPOBaThCs K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM KU3HU;

e HaINpaBJIECHHOCTb OOYYEHHS Ha CUCTEMATUYECKOE MPUOOIIEHUE yUalnuXxcs K
CaMOCTOSITEIbHON MMO3HABATEIBHON IEATENbHOCTH, HAYYHBIM METO/aM [TO3HAHUS,
(GOopMHUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

e obecreueHue yciaoBui, CIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YUaIOIIUMHUCS ONBITA
pa3zHo00pa3HO 1eATEeIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBbIX HABBIKOB (KIIIOYEBBIX
KOMITIETEHIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAUECHUE I PA3IMYHbIX BUJIOB JESTEIbHOCTH;

e (opmupoBaHue yMEHUI OOBICHATH U OLIEHUBATH SBJICHUS OKPYKAIOUIETO MUpPA Ha
OCHOBAHWHU 3HAHHUM U ONBITA, MOJYYEHHBIX MIPU U3yUYEHUU XUMHH;

e (opmupoBaHue y o0yyaroumxcsi rYyMaHUCTHUYECKUX OTHOLIEHUH, MOHUMaHUs IEHHOCTH
XUMHUYECKUX 3HAHUN JUIsl BBIPAOOTKU SKOJIOTHYECKH 11€J1ec000pa3HOro MoBeIeHUs B ObITY U
TPYJOBOM JESATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3/I0POBbs U OKPY’Kalolel MPpUpPOIHON
cpepl;

e Ppa3BUTHE MOTHUBAIIUU K O0YUYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCTIMTAHUIO HA
OCHOBE YCBOEHHS O0IIeUeI0BEUYECKUX [IEHHOCTE!, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouis U HAPaBJIEHHOCTH JlalbHEMIIero o0y4yeHus.

MECTO YYEGHOI'O ITPEAMETA «XUMW» B YYHEBHOM IIJIAHE

B cucreme obmero obpazoBaHusi « XUMHs» MPU3HAHA 00s13aTEILHBIM YUEOHBIM MIPEAMETOM,
KOTOPBIH BXOAWUT B COCTaB MPEeAMETHOM 001acTu « ECTeCTBEHHO-HAYYHBIC TPEIMETHI.

Y4eOHBIM TUTAaHOM Ha €€ W3ydeHHue oTBeAeHO 136 yuyeOHBIX YacoB — 10 2 4. B HEJCHIO B 8 U
9 kjaccax COOTBETCTBEHHO.

COAEPXAHME YYEGHOI'O ITPEAMETA

8 KVIACC

IlepBoHa4aIbHBbIE XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XumMuu B )xU3HU 4enoBeka. Tena u BemectBa. Du3nueckue CBOMCTBA
BEILIECTB. ATperaTHoe COCTOsIHUE BelecTB. [loHsATHE 0 METO/IaX MMO3HAHUS B XUMUU. XUMUS B
cucteme Hayk. Uncrtole BemecTBa u cMecu. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE A1eMeHThl. CUMBOJIBI XUMHUECKUX 3JIeMEHTOB. [IpocThie
U CJIO’KHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckasi popmyna. BareHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocrtaBa BemlecTB. OTHocuTenbHasi aToMHasi Macca. OTHOCHUTENbHAsl MOJIEKYJIsIpHAs Macca.
MaccoBas 107151 XUMHUYECKOT'0 JIEMEHTA B COSAUHEHHH.

Ou3nueckue M XUMHUYECKHUE SBIEHUA. XHUMHUECKash peakuuss U e€ MPU3HAKU. 3aKOH
COXpaHEHHMsI MaCcChI BEIIEeCTB. XUMHUUYeCkre ypaBHeHus. Kiaccudukarms XuMU4eckux peakiuia
(coenuHeHMS, pa3IOKEHUS, 3aMEeIleHUs, 0OOMEHa).

XUMHYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOH, C MpaBuWiIaMu pabOTHI B
nabopaTopun W npuéMamMu OOpalieHus ¢ J1a0opaTOpHBIM O000pYJAOBAaHUEM; H3YYEHUE H
ornvcaHue (U3NYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKHUX BEUIECTB; HAOIIOICHHE
¢busnueckux (TUTaBJICHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE, KUIEHUE U
KOHJICHCAIIUsI BOJbI) M XUMHUYECKUX (FOpPEHHE CBEUM, MPOKAIMBAHWE MEIHOWU MPOBOJIOKH,



B3aMMO/ICHCTBUE MeJIa C KUCIIOTOM) SIBJICHUI, HAOJII0IEHUE U ONTMCAaHUE MPU3HAKOB MTPOTEKAHMS
XUMHYECKHX PEAKIMUI (pa3joKeHue caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, pasnoxenue rugapokcuna meau(ll) mpu HarpeBaHuu, B3aUMOJEHCTBUE XKene3a C
pactBopom conu meau(Il)); nzyuenue crnocoOOB pasneneHus cMecei (C MOMOIIbI0 MarHuTa,
(¢unpTpoBaHUE, BBIMApUBAHWE, TUCTWULIIUSA, XpomaTorpadus), TMPOBEICHUE OUYHUCTKH
MOBAPEHHOM COJIM; HaOMIOJEHHWE U  OINUCAHHE Pe3yJbTAaTOB IMPOBEACHHUS  OIIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHMs  MacChl;  CO3JaHHE  MOJENEH  MOJEKYJ
(11apocTep KHEBBIX).

Ba:kHelilne npeacTaBuTe;Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bozmyxa. Kuciaopog — 3J€MEHT W MPOCTOE BEIIECTBO.
Haxoxzaenue kucnopoza B npupoze, pusndeckre u XMMHUeCKHe CBOMCTBA (peaKIUU TOPEHUS).
Oxcunpl. [lpumenenue kwucinopona. CrnocoObl MOMy4YEHHUS KHUCIOpOAa B JabopaTopuud U
MPOMBIIITIEHHOCTH. KpyroBopot kucnopoaa B npupoje. O30H — anaoTpornHas MoAuQpUKAIHIs
KHCJIOPOJIA.

TeroBoil 3(p¢deKkT XUMHUYECKOM peakiuuu, TEePMOXHUMHUYECKHE YpaBHEHUs, OK30- U
SHJOTEPMUUYECKUE peakluuu. TOIIMBO: yrojiib M METaH. 3arpsA3HEHHE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — snement u npoctoe BeuiecTBo. Haxoxaenue Boopoaa B npupojie, hpuznueckue
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOO0BI MoryueHus. KuciaoTsl u conu.

KonunuectBo BemectBa. Momb. Momnsipaas Macca. 3akoH ABoraipo. MosispHbIil 00BEM Ta30B.
Pacuérel N0 XUMHYECKUM ypPABHEHHUSIM.

®usnyeckue cBoucTBa BoAbl. Boma kak pactBopurenb. PactBopbel. HachlieHHble u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOopuMOCTh BemiecTB B Boje. MaccoBas 110yl BEIIECTBa B
pacTBope. XUMHUYECKUE CBOKCTBA BOAbl. OCHOBaHMS. Poib pacTBOPOB B MPHUPOJE U B )KU3HU
yesioBeka. KpyroBopot BOJbl B IpUpOJE. 3arps3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
IPUPOIHBIX BOJ.

Knaccudukanus nHeoprannueckux coeauneHuit. Oxcuapl. Kiaccudukanuss OKCHIOB:
coyieoOpa3ytoniie  (OCHOBHBIE, KHCIOTHBIE, aMmpOTEpHBIE) U  HecoJeoOpa3yrolue.
Homenknarypa okcumoB (MexIyHapolHas W TpuBHaNbHas). Dusznueckne M XUMUYECKHE
cBolcTBa OKCUIOB. [lomyueHne okCcuaoB.

OcHoBanusi. Kinaccudukanuss ocHOBaHUN: MIENOYM UM HEPACTBOPUMbBbIE OCHOBAHWUSL.
HomMmenknarypa ocHoBaHuil (MeXIQyHapoJgHas W TpuBHaibHas). OU3NYECKHE U XHUMHUYECKUE
cBOMCTBa OCHOBaHUU. [lonydyenrne ocHOBaHUI.

Kucnorel. Knaccudukanus kucnor. Homenknatypa KuciorT (MEXIyHapoaHas U
TpuBUaiIbHas ). Ou3nyecKrue U XMMHUECKHUEe CBOMCTBA KUco0T. Psij aktuBHOCTH MeTasuioB H. H.
bekerosa. [lomydyenue Kucor.

Comu. Homenkinatypa cosneit (MexayHapoaHasi U TpuBUalibHas ). DU3NYECKUE U XUMUYECKHE
cBoMcTBAa coJiel. [lomyyeHnne conen.

['eneTuyeckas cBsi3b MEXAY KJlIacCCAMH HEOPTraHUYECKUX COEAUHEHUN.

XUMHUYECKUHN IKCIIEPUMEHT: KAYECTBEHHOE ONPEICTICHUE COIEPKAHUS KUCIOPOIa B BO3/IYXE;
MoJly4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHWE CBOWCTB KHCIOpPO/a; HaONIOICHUE
B3aMMOJICIICTBUSI BEILIECTB C KUCIOPOJOM U yCIOBUSI BOSHUKHOBEHHUS U MIPEKPALECHUS TOPEHUS
(moxapa); o3HaKomJIeHHe ¢ oOpa3llaMd OKCHJIOB M ONHMCAHHE WX CBOWCTB; IOJy4YCHHE,
coOupaHue, paclio3HaBaHWE WM W3YyYCHHE CBOWCTB BOJOpOAa (TOpEHHUE); B3aMMOJICHCTBUE
Bojopoaa ¢ okcugoMm Menu(Il) (Bo3MOkKHO MCMONIB30BaHUE BUAECOMATEPUATIOB); HAOIIO/ICHUE
00pas3IoB BEIIECTB KOJIMYECTBOM | MOJIIb; HCCIeIOBaHNE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB
C pa3JIMYHOM PacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MacCOBOM J10eit
PacTBOPEHHOI'O BEIIECTBA; B3aMMOJIEUCTBUE BOJbI C MeTaulaMH (HATPUEM U KaJIbIUEM)



(BO3MOXHO UCIOJIb30BAHHUE BUICOMATEPHUAIIOB); ONPECICHUE PACTBOPOB KUCIOT U HIEIOYEH C
MOMOIIIBI0 HMHAUKATOPOB; HCCIIEAOBAHUE OOpa3IOB HEOPraHMUECKUX BEIIECTB PA3TUUYHBIX
KJIaCCOB; HAOJIO/ICHHE M3MEHEHUsI OKPACKH WHIMKATOPOB B PACTBOpAX KHUCIOT M IIEJIOYEH;
u3yueHue B3auMmozeiicTBus okcuaa menu(ll) ¢ pactBopom cepHOW KHCIOTBHI, KUCIOT C
METaJUIAMH, PEaKlMil HEUTpaau3alyd; MOJyYEHUE HEPACTBOPUMBIX OCHOBAHHI, BHITECHECHHE
OJIHOTO METaJUIa JAPYTUM M3 PacTBOpPA COJIM; PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a7ad IO TEME
«BaxkHenmme K1acchl HEOPraHUYECKUX COCTUHECHUINY.

IMepunoguueckuii 3axkoH u Ilepuoamuyeckass cucrema xummu4yeckux 3jemenros JI. U.
Menpneneena. Crtpoenue aTOMOB. Xumuueckast CBSI3b. OxucaurenbHO-
BOCCTAHOBHTEJ/IbHbIE PeaAKIIMHU

[TepBble MOMBITKK KJIACCU(PUKAIIMN XUMHUYECKUX dJeMEHTOB. [loHATHE O rpymnmax CXOJHBIX
97€MEHTOB (II[EJIOYHBIE W IEJIOYHO3EMENIbHbIE METAJUIbl, TaJOreHbl, WHEPTHBIC Ta3bl).
DneMeHThl, KOTOpble 00pa3ytoT aM(oTepHbIe OKCUIBI U THIPOKCHUIBI.

[lepnoanueckuii  3aKoOH. ITepnonnueckas CUCTEMAa  XUMHYECKHX  DJIEMEHTOB
. 1. MenpgeneeBa. KopoTkonepuoanass u uHHonepuonHas ¢opmbl I[lepuoanueckoit
cucTeMbl XuMH4eckux 351eMeHToB J1. 1. Menneneesa. Ilepuoasl u rpynnel. Ou3ndyeckuii CMbICT
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYMIIBI JIIEMEHTA.

Crpoenne atroMoB. CocTaB aTOMHBIX sziep. M3otonbl. DnekTpoHbl. CTpOEHHE 3JEKTPOHHBIX
obGonouek aTtoMoB TepBbIX 20 Xxumuueckux diemMeHTOB Ilepuommueckoir cuctemsr [I. WM.
MenpeneeBa. XapakTepUCTUKa XUMUUYECKOTO 3JIEMEHTA MO €ro MojokeHuto B [lepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJnyca aTOMOB XMMHMUYECKUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam u nepuoaam. 3HaueHue [lepuoanueckoro 3akoHa u
[lepnoanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB JJIsl pa3BUTUS Hayku W mpaktuku. . U.
MeneneeB — y4Y€HbBIN U TPaKIaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHast U HEMoJIsIpHas ) CBS3b.
DIEKTPOOTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB. VIOHHAsI CBS3b.

Crenensp okucnenusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl okucineHus u
BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEH.

XUMUYECKUN DKCHEPUMEHT: HW3y4YeHHe O0Opa3lloB BEIIECTB METAIJIOB U HEMETAaJIOB;
B3aUMOJICMCTBHE THAPOKCHIA IMHKA C PACTBOPAMH KHUCJIOT U IIEJIOYEH; IPOBEJACHHUE OIBITOB,
WUTIOCTPUPYIONIUX MPUMEPHI OKUCIIUTEIFHO-BOCCTAHOBUTEIBHBIX peaKinii (TOpeHue, peakiiuu
pa3oKEeHUs, COEAUHEHUS ).

MexnpeamMeTHbIe CBA3U

Peanuzanus MeXnpeaMeTHBIX CBsi3eld NMpU U3YYEHHHM XMMHH B 8 Kilacce OCYIIECTBISETCS
yepe3 HCIHOJIb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX TMOHSATUH, Tak U TOHSTHM,
SIBJISIFOLLIUXCSL CHCTEMHBIMHU JIJ1s1 OTAEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mre ecTeCTBEeHHO-HAYYHbIC TTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIIN3,
CUHTE3, KiIaccuukamus, MEepUOJNIHOCTb, HAOIIOJEHUE, HKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, MOJCIIb, SIBJICHUE.

®usuka: Marepus, aroM, DJJIEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKJIHWJ, HW30TOIbI,
PaJIMOAaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, Tell0, 00BhEM, arperatHoe
COCTOSTHUE BENIECTBA, Ta3, (U3MUECKHE BEITUYHMHBI, CIUHUIIBI U3MEPEHHS, KOCMOC, IJIaHETHI,
3BE3161, ComHIIE.

buonorus: dorocunres, npixanue, buocdepa.

['eorpadus: atmochepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPO/BI, TOJE3HBIE HCKOMAeMBbIE,
TOIUTABO, BOAHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XuMHYecKasi peakuusi

Ileppoanueckuii  3aKOH. Ilepnoanueckas CUCTEMa  XUMHUYECKUX  DJIEMEHTOB
. Y. MenpneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalvs, KAIbIUA U UX COCIAMHEHUU B COOTBETCTBHM C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinueckoi cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenune BemecTBa: BHIBl XHUMHUYECKOW CBSI3U. THIBI KPHUCTAUIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUMNA KPUCTAUIMYECKOW PEHMIETKM M BUAA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIAaTypa HEOPraHWYECKHX BEIIECTB (MEXAyHapoaHas U
TpUBHANIbHAS). XHWMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCA K pa3IUYHBIM Kjaccam
HEOPraHWYECKUX COCIUHEHHI, TEHETUYECKasl CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukaruss XuMUuecKuX peakiuid Mo pa3iuvyHbIM MpHU3HAaKaM (M0 YUCITY M COCTaBy
YYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY J(h(eKkTy, M0 H3MEHEHUIO CTeNeHEeH
OKHCJICHUS XMMHUYECKHUX DJIEMEHTOB, M0 OOpaTHUMOCTH, MO YYaCTHIO KaTaiu3aTopa). JK30- U
SHJIOTEPMUUYECKUE PEAKIINHN, TEPMOXUMHUUYECKUE YPABHECHMUSI.

[TonsaTe o ckopocTu XUMHYECKOW peakuuu. [loHsATHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [[oOHsATHE O TOMOT€HHBIX M TEeTEepPOreHHbIX peakuusx. [loHsTue o
XUMHYECKOM paBHOBeCHH. DaKTOpbI, BIUSIONIME HA CKOPOCTh XWMHYECKOW pEaKUUHU H
MOJI0)KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUU, DJICKTPOHHBIA OadaHC OKHUCIUTEIhHO-
BOCCTaHOBUTENIbHON peakuuu. CocTaBieHWE YPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii C UCIOJIb30BAHUEM METO/1a AJICKTPOHHOTO OaslaHca.

Teopust 3JIEKTPOIUTUYECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEIJIEKTPOJUThL. KaTuoHsl,
aHUOHBI. MEXaHu3M AUCCOIMAIIMU BEIIECTB C PA3JIMYHBIMU BUJAMHU XHUMHUYECKOW CBSI3U.
Crenens aucconuanui. CHIbHBIC U CJ1a0bIe AJICKTPOJIUTHI.

Peakiun monHOTO OOMEHAa. YCIOBHS NPOTEKAaHUS PEaKIMi WOHHOTO OOMEHa, TOJIHBIC U
COKpallléHHbIE MOHHBIC ypaBHEHUs peakiuii. CBOKWCTBAa KUCIOT, OCHOBAaHUM U COJIEH B CBETE
IPEACTaBICHUN 00 AIEKTPOJUTUUECKOW aucconmanuu. KadecTBEHHBIE peaKkIMd Ha HOHBI.
[TonsiTHE O TUAPOIU3E COTEH.

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJIEHUE C MOJIEIAMH KPUCTAJUIMYECKUX PEIIETOK
HEOPTraHMYECKHUX BEIIECTB — METAJIOB U HEMETa/IOB (rpaduTa U ajamasa), CJI0KHBIX BEIIECTB
(xmopuzma HaTpHs); HCCIAEAOBAaHHWE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOW PpEaKIUd OT
BO3JICUCTBUS Pa3IMYHBIX (PAKTOPOB; UCCIIEAOBAHUE IEKTPOIPOBOTHOCTH PACTBOPOB BEIIIECTB,
mporecca  JUCCOIMAIlMA  KUCJIOT, Imellodedl W cojeil  (BO3MOXKHO — HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB); MPOBEICHUE ONBITOB, HILUTIOCTPUPYIONMIUX MPU3HAKH MTPOTCKAHUS PEaKITHI
MOHHOTO oOMeHa (oOpa3oBaHWE OcCajKa, BBIJICJICHUE Tra3za, OOpa30BaHHWE BOBI); OIBITOB,
WLTIOCTPUPYIOITUX TPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTENIHHBIX PEAKIIUM (rOpeHue, peakiuu
Pa3JIOKEHMS, COCIUHEHHUA), pPAClO3HaBAaHUE HEOPraHUYECKHWX BEIIECTB C IOMOIIBIO
Ka4eCTBEHHBIX pPEaKIIMil Ha HOHBI; PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1ay.

HemeTanbl 1 HX COeTHHEHMSI

OO6mras xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIC CTETICHU
okucienus. CtpoeHue U GU3NIECKre CBOMCTBA MPOCTHIX BEIIECTB — TraJIOTeHOB. XUMHUYECKUE
CBOMCTBa Ha MpuMepe xjopa (B3aMMOJCICTBHE C MeTaulaMH, HEMETaJIaMH, LIEJI0YaMu).
XnopoBogopoa. ComnsiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, NOJy4eHHUE, TpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOJIa HAa OpPraHu3M uesnoBeKka. BakHeillne XIopuibl U UX HAXO0XKACHUE
B IIPUPOJIE.



OoOmas xapakrepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHNU OKUCIICHHUS.

CrpoeHue u pu3NYECKre CBOMCTBA MPOCTBIX BEUIECTB — KUCIOPOJA U CEpbl. AJUIOTPOITHBIE
MoaudUKaIMu KUCIopoJa U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHUE,
¢du3nueckne u XuMuIeckre cBoiicTBa. OKCHIBI Cepbl KaK MPEJACTaBUTENN KUCIOTHBIX OKCUIOB.
CepHas xucnora, ¢pu3NYeCKUe U XUMHUYECKHE CBOMCTBa (00IIME KaK MpeACTaBUTENs Kiacca
KUCIIOT M crnenuduyeckue). XUMUUYECKHE DPEAKIUH, JIeKAIIME B OCHOBE IPOMBIIIJIEHHOTO
crocoba nonydeHus: cepHoil kucnoThl. Ilpumenenne. Conu cepHOW KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cyinbdaT-uoH. HaxoxneHue cepbl U €€ COeAMHEHUN B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKpPY KaloUlell cpelibl COeUHEHUSIMU cepbl (KUCIOTHBIE OXKIW, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeoTBpaLCHUS.

OO6mass xapakTepucTHKa »3jJeMeHTOB VA-rpynmbl. (OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTETIEHNU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Ipupoe, pusndeckue u xumuieckue ceoiictra. Kpyropopor azora
B Ipupoje. AMMHAK, €ro QU3NYecKue U XUMHUYECKHE CBOICTBA, MOJyYEHHE U MPUMEHEHHE.
Conu amMmMOHHUS, UX PU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius
Ha MOHBI aMMOHMS. A30THasi KUCIOTa, €€ MoidydyeHue, pusnueckrue U XUMHUYECKHUE CBOMCTBA
(obmuMe xak mpeAcTaBUTENs Kiacca KUCIOT U cneunduueckue). Mcnonb3zoBaHue HUTPATOB U
cojled aMMOHHMSI B KadeCTBE MHUHEPAJbHBIX yA0OpeHuid. XHUMHUYECKOe 3arpsi3HEeHue
OKpYKarollei cpeibl COEAMHEHUSIMH a30Ta (KUCIOTHbBIE JI0K[IH, 3arpsi3HEHHE BO3/yXa, MOYBBI
¥ BOJIOEMOB).

®docdop, amnorpornHbie Moaudukanuu Gochopa, GU3NIECKHEe U XUMHYECKHE CBOMCTBA.
Oxkcua pocdopa(V) u dbochopnas kucnora, puznyeckre 1 XUMHUIECKHUE CBOWCTBA, TTOJTyYCHHE.
Hcnonb3oBanue GocdaroB B kauecTBE MUHEPAIbHBIX YAOOPEHUN.

Oo6mas xapakrepuctuka syneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTpoIiHble MOAU(UKALMK, pPAacIpOCTpaHEHHWEe B Tpupone, ¢GuznyecKkue u
XUMHYECKHe cBoiicTBa. Ancopouus. Kpyrosopot yriaepoaa B npupoje. OKCUasl yriepoaa, ux
¢dbuznueckue W XMMHUYECKHE CBOMCTBA, JEHCTBHE HA J>KUBBIC OpPraHU3MBI, IOJyYeHUE
U IpUMEHEHHEe. DKOJIOTUYECKUE MPOOJIeMbl, CBs3aHHbIE ¢ okcuaoM yriaepoaa(lV); rumoresa
rJ100aTFHOTO TOTETJICHUSI KIIMMaTa; MapHUKOBBIN 3P dekT. YroapHas KUCIOTa U €€ COJH, UX
¢dbu3nueckue U XUMUYECKUE CBOMCTBA, NOJyueHUe U npuMeHeHue. KaduecTBeHHasi peakius Ha
KapOoHaT-uOHbI. Vcmonb3oBaHWe KapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO351CTBE.

[lepBoHauanbHble TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHMSIX YIJIepoja
(Meran, 9TaH, JTHWJEH, alleTWIEH, 3TaHOJ, TIMIEPHH, YKCycHas kuciora). x cocraB u
XxuMHu4eckoe crpoeHue. [loHsTHE O OMONOTMYECKHM BaXKHBIX BEIECTBAX: KHpax, Oerkax,
YyII€BOJAaX — W UX POJM B KHU3HU 4YejoBeka. MaTepHalbHOE €IMHCTBO OPraHUYECKHUX U
HEOPTraHWYECKUX COCAUHECHUN.

Kpemuuii, ero ¢usndyeckue M XUMUYECKHE CBOWMCTBA, TOJy4YCHHWE U TPUMEHEHUE.
Coenunenust kpeMHus B mpupoxae. OOmue upencraBieHusi o0 okcune kpemHusi(IV) u
KpeMHHEBOM KucyoTe. CUIMKATHI, UX WCHOJIb30BaHHE B OBITY, MEJUIIMHE, IPOMBIIIJICHHOCTH.
Baxwneiimue cTpouTenbHble MaTepHalbl: KepaMUKa, CTEKIO, IIEMEHT, OeTOH, Kele300€TOH.
[Tpo6nembl 6€30M1acHOT0 UCIOIB30BAHMS CTPOUTENIBHBIX MAaTEpHAIIOB B TIOBCEAHEBHOM JKU3HU.

XUMHUYECKUN DSKCIIEPUMEHT: HU3y4YeHHEe O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB
COJISTHOM KHCIJIOTBI; MPOBEJCHHE KAaYeCTBEHHBIX PEaKUU{ Ha XJIOPHUI-UOHBI U HAOIIOACHHE
MPU3HAKOB UX NPOTEKAHMS; OMBITHI, OTpa)kamomue (QU3MUecKue U XHUMUYECKHE CBOWMCTBA
raJIOT€HOB U UX COEIMHEHUN (BO3MOKHO MCIOJIb30BAHUE BUACOMATEPUAIIOB); 03HAKOMJIEHHUE C



oOpa3uamu XJOpUI0B (TFaJIOTEHU/IOB); O3HAKOMIIEHHE C 00pa3liaMu Cepbl U €€ COeTUHEHUSIMU
(BO3MOXHO MCIOJIb30BAHUE BUACOMATEPUATIOB); HAOIIOIEHHUE MpoIecca OOYTIMBaHUS caxapa
MOJ| JICUCTBHEM KOHUECHTPUPOBAHHOW CEPHOW KHCJIOTHI, W3YYCHHE XHMHUYECKHX CBOWCTB
pa30aBiIEHHONW CEpHOMl KHCIOTHI, MPOBEACHHE KAaYECTBEHHOM peakuuu Ha cyiab(paT-HOH U
HaOII0/IeHNEe MpU3HAKa €€ MPOTEKaHHUs; O3HAKOMJIEHHWE C (PU3MYECKMMH CBOMCTBAMH a30Ta,
dochopa u ux coemuHeHUN (BO3MOXKHO HCIOIB30BaHUE BHUICOMATEPHAIOB), OOpasiamMu
a30THBIX U (ochOpHBIX yAOOpPEHUH; MOJTydyeHHE, COOMpaHue, pPacro3HaBaHUE U H3YyUYCHHE
CBOMCTB aMMHaKa; IMPOBEJACHUE KaueCTBEHHBIX peakiuii Ha MOH aMMoHMs U ¢dochar-uoH U
M3y4YeHHEe MPU3HAKOB UX MPOTEKaHUsI, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI
C MeJIbI0 (BO3MOKHO HUCTIOB30BaHUE BUCOMATEPHUAIIOB); U3YUCHUE MOJIENICH KPUCTATITMIECKUX
peméTok anMasa, rpadurta, QysiepeHa; 03HaKOMIICHHE C MPOIECCOM aIcOpOLIUK PACTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTrasa; MOJy4YEeHHE, COOMpaHUE,
pacro3HaBaHWE U U3YyUYEHHUE CBOMCTB YTJEKHUCIOrO rasa; MpOBEICHUE KAYECTBEHHBIX PEAKIUN
Ha KapOOHAT- M CWIMKAT-WUOHBI U U3yYCHHUE MPU3HAKOB HMX MPOTEKAHUS; O3HAKOMJICHUE C
MPOAYKIIMEH CUJIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 33/1ad M0 TeMe
«Baxueie HeMeTaJTbl M UX COSTUHEHUS.

MeTaJuibl U UX COeTUHEHMSI

OO6m1as XxapaKTepUCTHKA XUMUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAHHUH UX TIOJIOKECHUS
B Ilepuonnueckoin cucreme xumudeckux snemeHtoB . . MenneneeBa u cTpoeHus aTOMOB.
Crtpoenue meTramuioB. MeTauiMdecKkas CBsI3b M METa/IMuecKas KpUCTa/UIMYecKas pemérka.
DJIEKTPOXUMUYECKUIN psAJl HANpsOKEHU MeTaiuioB. PU3MUECKME UM XUMUYECKHE CBOMCTBA
MeTaiioB. O01Me crnocoObl nmonydeHus: MeTauioB. [IoHATHE 0 KOPPO3UH METAIIIIOB, OCHOBHbBIE
CHocoObl 3amuThl UX OT Kopposuu. CruiaBbl (CTanb, YyryH, AIOPATIOMUHUN, OpOH3a) U HX
NPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[lenounble MeTasUIbL: NTOJ0KEHUE B Ilepronnueckoii cucreme XuMuueckux 3meMenTos [l. U.
MeHeneeBa; CTpOE€HHME HX aTOMOB; HAaXOXAEHHE B mnpupone. dusznueckue U XUMHUUYECKUE
CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI M THAPOKCUABI HATpUA U Kanud. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COCTUHEHUI.

[lenouyHO3eMeENbHBIE METAILIBI MAarHUI M KalbLU: MojoxxkeHue B [lepuoanueckoil cucreme
xumuyeckux smeMeHToB JI. Y. MenzaeneeBa; cTpoeHne MX aTOMOB; HaXO0XJACHUE B MPUPOJIE.
@u3nuecKkue 1 XMMUYECKHE CBOIMCTBA MAarHus W Kajblus. BaxkHelme coeMHEHNs KaabLus
(okcun, runpokcu, conu). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AnromMuHuil: mnonoxeHue B Ilepuomumueckod cucteMe XHUMHYECKHX »djeMmeHToB JI. .
MeHieneeBa; CTpO€HUE aTOMa; HaXOXAeHue B npupoae. usndyeckue 1 XUMUUECKUE CBOMCTBA
amoMuHUS. AMQOTEpHBIE CBOWCTBA OKCHU/IA M TUPOKCH/IA ATFOMUHUSI.

XKenezo: nonoxenue B [lepnonnueckoii cucteMe xumuueckux anemeHToB /. . Menneneesa;
CTPOCHHME aTOMa; HaXOXAeHUE B mpupoje. Ouznueckue M XUMHYECKUE CBOWCTBA >Kelle3a.
Oxkcuapl, ruapokcuibl U conu xenesa(Il) u xxeneza(1ll), nx cocras, cBoICTBa U MOIyUYEHUE.

XUMUYECKUH DKCIEPUMEHT: O3HAKOMJIEHHE C o0pa3laMd METaUIOB M CIUIABOB, HUX
(Gu3MUeCKUMH CBOWCTBAMHM, W3yUY€HHUE PE3yJbTaTOB KOPPO3UHM METaIOB (BO3MOXKHO
WCIOJIb30BaHKE BUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHU/IA KaJIbIUs ¥ HATPUs
C BOJOM (BO3MOKHO MCIOJIb30BAaHHE BHJIEOMATE€pPHUAJIOB); HCCIEIOBAHUE CBOMCTB KECTKOM
BO/IbI; MPOIIECCA TOPEHUS Keje3a B KUCI0poie (BOBMOXKHO HCIOJIb30BAHNE BUI€OMATEPUAJIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKlUUil Ha HMOHBI (MarHus, KaJbIUs, aJOMHUHMUS,
nmHka, sxenesa(ll) u xeneza(1ll), menu(Il)); HabaroaeHME U ONMCaHUE TPOIIECCOB OKPAIIUBAHUS
MJJAMEHU MOHAMU HATPUS, Kadus U Kalblus (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPUATIOB);
uccienoBanue aMmGOTEPHBIX CBOMCTB THAPOKCHIA AIFOMUHUS U THIIPOKCHJIA IUHKA;, PEIICHUE
AKCIIEPUMEHTAIBHBIX 33/1au 10 TeMe «BakHelllne MeTaJlJIbl U UX COSAUHEHUS».



XHMHS M OKPY KAIOLIAs cpeaa

HoBble martepuansl u TexHosoruu. BemecrBa m marepuansl B IOBCEAHEBHOM JKU3HU
4yesoBeKa. XUMHMS U 310pOBbe. be3ormacHoe neronb30BaHNue BEMECTB U XUMUYECKUX PEAKIIMM B
obiTy. IlepBas moMomb IpU XMMHUYECKHUX OKOTax U oTpaBieHUsX. OCHOBBI 3KOJIOIMYECKON
IrpaMOTHOCTU. XHMMHMYECKOE 3arpsi3HEHUE OKpy’Karoled cpeabl (mpenenbHas IOIMycTUMas
koHueHTpanus Bemects — [1JIK). Pons Xxumun B penieHnu 3K0JI0THIECKUX TPOOIeM.

[IpupoaHble UCTOYHUKU YTIEBOAOPOAOB (Yroyib, IPUPOAHBIN ra3, He(Th), MPOAYKTHI HX
nepepadboOTKH, UX POJIb B OBITY M MPOMBIIIEHHOCTH.

XUMUYECKUN IKCIEPUMEHT: M3ydeHue oO0pa3loB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB,
MOJINMEPHBIE MAaTEPHUAIIBI).

MexnpeamMeTHbie CBA3H

Peanu3anus MeXnpeIMETHBIX CBSI3€M NPH M3YYEHHH XUMHHM B 9 Kiacce OCyIIeCTBISAETCS
yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TakKk U MOHSATHM,
ABJISIOIINAXCS CUCTEMHBIMU JUIsl OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LHKIIA.
Peanu3anus MeXIIpeIMETHBIX CBS3€H IPU U3YUEHUU XMMHUU B 9 Kilacce OCYLIECTBISETCS Yepes
MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W MOHSATHH, SBISIONIMXCS
CUCTEMHBIMU ISl OTJIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011re ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAYYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KiIaccu(ukanusi, MNEepUOJUYHOCTb, HAOIIOJEHHE, SKCIEPUMEHT, MOJAEIUPOBAHMUE,
U3MEepEeHue, MOJIEINb, SBICHHUE, TAPHUKOBBINA 3P (HEKT, TEXHOJIOTHUS, MaTepUasbl.

®usuka: Marepus, aToM, OJJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaaMOAKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUYECKUA 3apsij, NPOBOJHUKH, IOJIYIIPOBOJHHKH,
IURIIEKTPUKU, (DOTOITIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOEe COCTOSIHHE BEIlleCTBa, Ias,
pacTBOp, PaCTBOPUMOCTb, KpUCTAINIMYECKas pelerka, CIUIaBbl, (U3MYECKHe BEJIUYHHBI,
€AUHULbI U3MEPEHNUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/b1, COJHLIE.

buonorus: ¢ortocunres, npixanue, Ouocdepa, 3KOcHCTEMa, MHUHEpaJIbHbIE YyIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TTOPOJIBbI, MOJIE3HBIE UCKOTIAaEMBbIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJIbHBIE PE3VJIbTATDI

I/I3yquI/Ie XuMuM B 8-9 kiacce HaIIPaBJICHO Ha HOCTHIKCHHC o6yqa}0m1/1M1/1051 JINYHOCTHBIX,
MCTAIIPCAMCETHBIX U IIPEAMCTHBIX PC3YJILTATOB OCBOCHU A y‘-IG6HOI‘0 npeamMcTa.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS MHPOrPAaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUs
JIOCTHUTAIOTCS B X0JI¢ OOY4YEHUS XUMUH B €IMHCTBE YU€OHOW M BOCTIUTATEIHHOM JESTEIbHOCTH
Opranuzaiii B COOTBETCTBHH C TPAJUIMOHHBIMH POCCHHCKUMHU COLMOKYJIBTYPHBIMH U
TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IMPHUHSATHIMH B OOIIECTBE MpaBUIAMH W HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIlEcCaM CaMOIIO3HAHUS, CaMOPa3BUTHS M COLMAIN3AIIH
00ydJaronuxcsi.

JIMYHOCTHBIE PE3yJIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIC B YaCTH:

[TaTprOTHYECKOTO BOCITUTAHUS

1) IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHIECKOMY U HAYIHOMY
HACIIeIUI0, MMOHMMAaHHs 3HAYCHUS XUMHUYECKOW HAayKd B JKU3HU COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIQJIETh TIOCTOBEPHON WH(POpPMAIUEH O EPEIOBBIX JOCTHKECHUSIX U OTKPBITUIX
MHUPOBOH M OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE
MUpa U 00IIEeCTBa;



['paxxmanckoro BOCHUTaHHS

2) mpeAcTaBlIEHHA O COLMAIbHBIX HOPMaxX M IpaBUjIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOW, Yy4eOHO-
HCCJIEI0BATENbCKOM, TBOPUECKOM U JPYTHUX BUJIAX AECATEIbHOCTH; TOTOBHOCTH K pa3HO00pa3Hoil
COBMECTHOM JE€ATEIbHOCTH IIPH BBIMOJIHEHUHN YU4EOHBIX, MO3HABATEIbHBIX 337a4, BHIIIOJIHEHUN
XUMHYECKHUX SKCIIEPUMEHTOB, CO3JaHUH YUYEOHBIX IPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
Y B3aUMOIIOMOUIM B IpoOIecc€ ATOW y4yeOHON AeATEeNbHOCTH; FOTOBHOCTH OLIEHUBATh CBOE
MOBEJCHUE M MOCTYNKUA CBOMX TOBApUIIEH C MO3ULIHWKM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHMS NOCIIEICTBUI NOCTYIIKOB;

[leHHOCTH HAYYHOI'O MMO3HAHUS

3) MHpPOBO33PEHYECKUX TMPEACTABICHUNA O BEIIECTBE UM XUMHUYECKOHW peakivH,
COOTBETCTBYIOUIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH U COCTABJISIOUIUX OCHOBY JJIS
MOHUMAaHUsI CYIIHOCTHM HAy4YHOM KapTUHBI MHpA; TMPEACTAaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI MIPUPObI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOJAHOM cpeaoi, O poiu
XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHMBOB, HANpPABJICHHBIX Ha MOJY4YEHUE HOBBIX 3HAHMHA IO XUMUH,
HEO0OXOIMMBIX U1 00bSICHEHUS HAOII0aeMbIX IPOLIECCOB U SIBJICHMUIA;

5) mo3HaBarenbHOM, MHGOPMALIMOHHOW M YUTATEIbCKOM KyJIbTYphI, B TOM YMCJIE€ HAaBBIKOB
CaMOCTOSITEIbHONW PabOThl ¢ Yy4eOHBIMH TEKCTaMH, CIPAaBOYHOW JTUTEPATYpOM, JOCTYHHBIMHU
TEXHUYECKUMH CpeACTBAaMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K 00OyYEHHIO M IO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTHU K
caM000pa30BaHUIO, IPOEKTHON U MCCIIEI0BATEIbCKON AEATENbHOCTH, K OCOZBHAHHOMY BBIOOpPY
HalpaBJIeHHOCTH U YPOBHsI 00y4€HUs B AajbHEHIIEM;

@opMUPOBAHHUS KYJIBTYPHI 340POBbS

7) OCO3HaHUS LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 37J0POBbIO, YCTAaHOBKH
Ha 3J0pOBBIH 00pa3 KHU3HH, OCO3HAHUS IOCIEACTBUA W HENPUITHS BPEIHBIX INPHUBBIYEK
(ynotpeOieHus ajakorosis, HapKOTHKOB, KYpPEHMs), HEOOXOIMMOCTH COOJIIOJIEHHUS IPaBUI
0€301acHOCTH NPHU OOpAIIeHNU C XUMUYECKUMHU BELECTBAMHU B OBITY U pealbHOM KU3HU;

TpynoBoro BociuTaHus

8) mHTepeca K NMPaKTUUYECKOMY M3YUYCHHIO IpOo(deccHil 1 Tpyaa pa3IMyHOIro pojia, yBaKeHUE
K TpyAy M pe3yibTaTaMm TpPYAOBOH JEATENBHOCTH, B TOM YHCIIE HAa OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAaHUH 10 XHMMH, OCO3HAHHOTO BBIOOpPAa WHAMBHUIYATbHOW TPAaeKTOPHUU
MPOAOJDKEHHUsT 00pa3oBaHUSl C Y4YETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
OO0IIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; ycnemHoi nmpohecCHOHaNbHOM eATEIbHOCTH U
pa3BUTHUS HEOOXOIUMBIX YMEHHI; TOTOBHOCTh alalTUPOBATHCS B MPOPECCUOHAIBHOM cpelie;

DKOJOTMYECKOT0 BOCIIUTAHMUS

9) 3KOJIOrMYECcKH 11eJIeCO00Pa3HOro OTHOUICHHS K MMPUPO/IE KaK HCTOYHHUKY KU3HU Ha 3emIle,
OCHOBE €€ CyIIEeCTBOBaHMs, TOHMMAaHUs LIEHHOCTH 370pPOBOTO M 0e30macHOro o0pasa >KU3HHU,
OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (HU3NYECKOMY M ICHXHYECKOMY 370POBBIO,
OCO3HAHMSI IEHHOCTH COOJIIOJICHHS ITPAaBHJT 0€30MIaCHOT0 MOBEIEHUS ITPH pabOTe C BEIECTBAMH,
a TaKXKe B CUTyalLUsIX, YTPOXKAIOIIMNX 3J0OPOBBIO U XKU3HU JIOACH;

10) crmocoOHOCTH MPUMEHSATHh 3HAHMS, MOJyYyaeMble MPU W3YYEHUU XUMUH, JJIS PELICHUS
3a/1a4, CBSI3AHHBIX C OKPY’KAIOLIEH NMPUPOAHOU CPENOM, MOBBILICHHUS YPOBHS KOJOTMYECKOU
KyJbTYPbI, OCO3HAHHUS INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel WX pelIeHUs
IIOCPEJCTBOM METOJOB XUMHUU;

11) 9KOJIOrM4ECKOro MBIIUIEHUSI, YMEHHUS PYKOBOJCTBOBAaTbCS MM B II03HABaTEIbHOW,
KOMMYHHUKAaTUBHOU M COLUAIIBHON ITPAKTUKE.



METAIIPEAMETHBIE PE3VJIbTATHI

B cocraBe MmerampeaMETHBIX pe3yJbTAaTOB BBIICIAIOT 3HAUMUMbIe i (HOPMHUPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHbIC TTOHATUA (3aKOH, TEOPHs, MPUHIIUI, TUIIOTE3a, (PaKT, cucrema,
MPOIIECC, IKCHEPUMEHT U JIp.), KOTOPbIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (hOPMHUPOBATH MIPEACTABICHHUE
0 LIEJIOCTHOM HAYYHOU KapTHHE MUPA, U YHUBEPCAIbHbIC YUeOHbIC JeHCTBUSI (I03HABATEIbHEIE,
KOMMYHHUKATHUBHBIC, PETYSTUBHBIE), KOTOPhIE 00OECTICUNBAIOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM eI TEIHbHOCTH.

MeranpeameTHble pe3yJabTaThl OCBOCHMSI 00pa3oBaTENbHOM MPOTpaMMBI IO XUMHH
OTpaXkaroT OBJIAJICHUE YHUBEPCAJIbHBIMU TO3HABATEIIbHBIMU JIEUCTBUSIMU, B TOM YHUCJIE:

ba3oBeIMHU JTOrHUecKUMH IEUCTBUSIMU

1) ymMeHueM HCMONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS MPU OCBOCHUHU 3HAHUM:
pacKpbIBaTh CMBIC] XUMHUYECKHX TIOHSATUN (BBIAETSATH WX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C IPYTUMU MOHATHIMU), UCIIOJIH30BATh MOHATHS 171 OOBSICHEHUS
OTHENbHBIX (DAKTOB M SBJICHUH; BBHIOMPATh OCHOBAHMUS M KPUTEPHUH IJs KIacCU(PUKALIH
XUMHYECKUX BEIIECTB U XUMHUUECKUX PEAKIINI; YCTaHABIMBATH MPUYUHHO-CJIEJACTBEHHBIE CBA3U
MEXIy OOBEKTaMH U3YYCHHUS, CTPOUTh JIOTHUECKHUE pacCyXJeHus (MHIYKTHUBHBIE,
JEeAYKTUBHBIC, 110 aHAJIOTHH); JIeiaTh BEIBOBI U 3aKITIOUCHUS;

2) yMeHHeM TIPUMEHATH B MPOIIECCe MO3HAHUS MOHATUA (TIPEAMETHBIC U METANpPeAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, WCIOJIb3yeMble B XHMHH, MPEOOPa3OBBIBATH HIUPOKO
PUMEHSEMbIC B XUMHUH MOJICTIbHBIE TIPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI AJIEMEHTA),
XuMu4eckas ¢GopMmysia W ypaBHEHHE XHMHUYECKOM peaKIuu — TpPH PEIIeHUH Yy4eOHO-
MO3HABATEJIbHBIX 33/la4y; C YYETOM OBTUX MOJICIbHBIX TMPEACTaBICHUN BBISABIATh U
XapaKTEepPU30BaTh CYIIECTBEHHBIC TPU3HAKN M3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKIIUi; BBISIBIATH OOIIHME 3aKOHOMEPHOCTH, TPUYMHHO-CIICICTBEHHBIC CBSI3U U
MPOTUBOPEUHUS B M3YyUa€MbIX MPOIECCAX W SIBJICHUSIX; MpeajaraTb KPUTEPUU JJI BbISIBICHUS
3TUX 3aKOHOMEPHOCTEH M TMPOTHBOPEUYHH; CaMOCTOATEIIBHO BBIOMPATh CIOCOO pEIICHHUS
yqeOHOM 3adaun (CpaBHMBATh HECKOJHKO BapHaHTOB pEIICHHS, BBHIOMpAaTh Haubosee
MOIXO/ISIIIHKN C Y4ETOM CaMOCTOSITEIBLHO BBIICICHHBIX KPUTEPHUEB);

ba3oBbIMHU HCCIIEN0BATEIHLCKUMH JIEHCTBUSIMU

3) yMEHHEM HCIIO0Ib30BaTh MOCTaBJIECHHBIEC BOIPOCH B KaueCTBE WHCTPYMEHTa IMO3HAHMS, a
TaKkke B KavyeCTBE OCHOBBI T (DOPMUPOBAHUS THIOTE3bl IO TPOBEPKE MPABIIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHHUIA;

4) mpuoOpeTeHre OmpiTa MO IJIAHUPOBAHUIO, OPTraHU3AIMU M IPOBEACHUIO YUYCHHYECKUX
IKCIIEPUMEHTOB: YMEHHE HAOJI0/IaTh 3a XOJOM IIpoIlecca, CaMOCTOSTEIBLHO MPOTHO3UPOBATH
€ro pe3yibTaT, GOpMYyJIUPOBATH 000OIIEHUS W BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOJIeTIaHHOK padoTe;

PaboToii ¢ mHbOpMarmeit

5) yMeHmeM BBIOMpATh, AHAIW3WPOBATh W HHTEPIPETUPOBATH HH(POPMAIHMIO Pa3IAYHBIX
BHJIOB M ()OPM TPEJICTABIICHHS, TIOJyIaeMYyI U3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs
JUTepaTypa XHMHUYECKOTO COJIepKaHUs, CIpaBOYHBIE TOCOOHMs, pecypchl HMHTepHeTa);
KPUTHYECKH OIICHUBATH MPOTHBOPEUYMBYIO U HEJIOCTOBEPHYIO HH(GOPMAITHIO;

6) yMeHUEM MPUMEHSThH Pa3IMYHbIE METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpE MH(MOpMAIHH
U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX JIJIsi BBHITIOJHEHUSI YUEOHBIX M MO3HABATEIBHBIX
3aa4  OMpEJENEHHOTO THWIA, TPUOOPETEHHE OMbiTa B  O0JIACTH  WCIOJIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJIOTHUH, OBIAJEHUE KYJIbTYpOH aKTHBHOTO
WCIIOJIb30BAHMS PA3IMYHBIX TOWUCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BBIOMPATH ONTUMAIbHYIO



dbopMy mnpencTtaBieHHs MHQOPMAUU M WIUIIOCTPUPOBATH pEIIAEMbIE 33Ja4d HECIIOKHBIMU
CXEMaMH, JuarpaMmmaMu, ApyruMu (opmMaMu rpauky U uX KOMOMHALUSAMU;

7) yMEHHEM HCIOJIb30BaTh U aHAIMU3UPOBAThH B Mpollecce YUYeOHOM M HCCIeI0BaTEIbCKON
NESTENIbHOCTH WH(GOPMALIMI0O O BIMSHUM [POMBIINIEHHOCTH, CEJIbCKOIO XO034icTBa U
TPAHCHOPTA HA COCTOSIHUE OKPYIKAKOLIEH MPUPOTHON CPEIbI;

YHUuBepCaIbHBIMH KOMMYHHKATUBHBIMH JICHCTBUSIMU

8) ymeHueMm 3amaBaTh BOINpOCHl (B XOJ€ AMaNora W/WIM JUCKYCCHH) IO CYIIECTBY
oOcyxaeMoil Tembl, (OPMYIUPOBATH CBOM MPENJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3aa4u;

9) npuoOpereHue omblTa NPE3CHTALMH PE3yJIbTATOB  BHIINOJHEHUS XMMHUYECKOIO
JKCTIEpUMEHTa (J1a00paTOPHOTO OIMbITa, JTA0OPATOPHOM pabOThHl MO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YUEOHOTO TIPOCKTA);

10) 3aMHTEpPECOBAaHHOCTH B COBMECTHOM CO CBEpPCTHMKaMHU IIO3HABaTEIbHOM U
MCCIIeI0BATENbCKON JIEATENbHOCTH NPU PEIIEHWH BO3HUKAIOIIMX MPoOJieM Ha OCHOBE Y4éTa
OOIIMX MHTEPECOB U COIIACOBAHMS MO3UIUHN (00CYyXJieHusl, OOMEH MHEHUSIMU, «MO3TOBbIE
HITYPMBD», KOOPJIMHAIUSI COBMECTHBIX ACHCTBUH, ONpe/Ie]IeHHe KPUTEPUEB 0 OI[CHKE KauecTBa
BBITIOJIHEHHOM paboThI U JIp.);

YHUBEpCaIbHBIMU PETYJIATUBHBIMU JCHCTBUAMU

11) ymeHHMeM CcaMOCTOATENBHO ONPENENHATh ULEAH  JACSITeNbHOCTH, IUIAaHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATH U NMPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO ACSITEIbHOCTD,
BBIOMpATh Hanbosiee d(P(HEeKTUBHBIE CMOCOOBI pelieHUs YUeOHBIX M TO03HABATENIbHBIX 3aj]1ad,
CaMOCTOSITEIbHO COCTaBIISITh WIIM KOPPEKTUPOBATH MPEIOKEHHBIA alfOPUTM JIEHCTBUN MpU
BBIMIOJTHEHUM 3aJaHUl ¢ y4€TOM TNOJydyeHHs HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX —
BELIECTBAX U PEAKIUAX; OLIEHUBATh COOTBETCTBHE MOIYYEHHOT'O PE3YJIbTaTa 3asBICHHON 11eJIH;

12) ymeHMEeM HCIIOJIb30BaTh W aHAJU3UPOBATh KOHTEKCTBI, MpejiaraeMble B YCJIOBHH
3aJIaHUN.

I[TPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeAMETHBIX pPeE3yJbTaTOB 10 OCBOCHHUIO O005S3aTEIbHOTO COJAEpIKAHMS,
YCTAaHOBJIEHHOTO JIaHHOW MNpuMepHOW pabdouell TPOrpaMMoOl, BBIIENSIOT: OCBOEHHBIC
oOy4arolMMHUCs HaydyHble 3HAHHsS, YMEHUSI M CIocoObl NeicTBuM, crneuuduueckue s
MpeIMeTHON 005acTu «XUMHUS», BUJABI JIEATEIHHOCTH MO TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETaIuy, IPeoOPa30BaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSX.

[IpenMeTHbIe pe3ynbTaThl OTPaXKalOT CHOPMHUPOBAHHOCTH Yy OOYUYAIOLIUXCS CIIEAYIOLIUX
YMEHUU:

8 KUIACC

1) packpvieamsv cmwblci OCHOBHBIX XHMHUYECKUX TOHSATHIA: aTOM, MOJEKYJIa, XUMHUYECKHMA
JIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOJHOPOAHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAsl U MOJIEKYJISIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas JI0JIsi XUMHUYECKOTO 3JIEMEHTa B COCJMHEHUHU, MOJISIPHBIN 00BEM,
OKCH/JI, KUCJIOTA, OCHOBAHME, COJIb, JJIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKas
peakiysi, Kiaccuukanus peakuuid: peakuy COCTUHEHUS, PEaKIUh Pa3oKeHUs, PeaKiiu
3aMeIICHNUs, peakIui 0OMeHa, FK30- ¥ SHA0TEPMHUUECKUE PEaKIIUH; TeIUIOBON AP PEKT peaKinu;
PO aToMa, SJIEKTPOHHBIN CJIOW aTOMa, aTOMHasi OpOuTalb, PaglyC aTOMa, XMMUYECKasl CBSI3b,
MOJIApHAsl M HENOJSPHAsl KOBAJIEHTHAsl CBs3b, NOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP,
MaccoBas [0 BellecTBa (MPOLIEHTHAsI KOHLIEHTpAlL|sl) B pacTBOPE;



2) unnrocmpuposams B3aNMOCBSI3b OCHOBHBIX XHMUYECKUX MOHATHH (CM. TI. 1) M IPUMEHSTH
9T TIOHATHS MIPU ONMCAHUU BEIIECTB U MX MPEBPAICHUM;

3) ucnonvzosams XUMHYECKYIO CAMBOJIMKY JUISI COCTAaBIICHHS (POPMYJI BEIIECTB U ypaBHEHUI
XUMUYECKHUX PEAKIIN;

4) onpedensimb BaJICHTHOCTh aTOMOB 3JICMCHTOB B OWHAPHBIX COCIMHCHHSX; CTCIICHb
OKHCTICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX; NPUHAMICKHOCTH BEHIECTB K
onpeAeNEHHOMY KIJIAcCy COEAMHEHHM 1Mo (opMysiaM; BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs U
MOHHAs1) B HEOPTaHNYECKUX COSTNHEHUSIX;

5) packpvieams cmwicn [lepuoanyeckoro 3akona J[. M. MennmeneeBa: JIeMOHCTPHPOBAThH
MOHUMaHUE TIEPUOTNICCKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT UX TTOJOKCHUS
B [lepuonuyeckoil cucreMe; 3aKOHOB COXpPAHEHHUS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO y4Y€HHs, 3aKoHa ABOTraJpo; ONUCHIBAaTh W XapaKTepU30BAThH
Tabnuunyo Gopmy Ilepromudeckoit cuCTEMbl XUMHYECKUX DJIEMEHTOB: Pa3nudarh MOHSTHS
«rnaBHas noarpynna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpynmna)», manbsie U Oonbline
MEPHOJIbl; COOTHOCUTh 0003HAUYEHHUs, KOTOpble UMetoTcs B Tabnuie «llepuonnyeckas cucrema
xumuueckux snemeHToB JI. 1. MenzaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB W 3aps] sapa, oOliee 4YHCIO DSJIEeKTPOHOB U
pacnpe/ielieHle UX 10 3JIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposames XAMUYECKHE DIIEMCHTBI, HEOPraHMYCCKHE BEIIECTBA; XUMHUYCCKHE
peakuuu (10 YUCIIy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMH BEILECTB, MO TEIJIOBOMY 3P dEKTy);

7) xapaxmepuzoeéams (onucviéams) OOIIHE XMUMHYCCKHE CBOWCTBA BEIIECTB PAa3IUYHBIX
KJIaCCOB, MOATBEPKIasi ONMHUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIuii;

8) npoecnosuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KA4eCTBEHHOI'O COCTaBa;
BO3MOXKHOCTHU IIPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3TUYHbBIX YCIOBUSX;

9) ebiuuCIsIMb OTHOCUTEIILHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB; MACCOBYHO
JIOJI0 XUMHUYECKOTO JJIEMEHTa 1Mo (opMysie COEIMHEHHUsS; MacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHUECKON PEaKINH;

10) npumensimes OCHOBHBIC OINEPALMU MBICIUTECIBHON JEATSILHOCTH — aHaIM3 M CHHTES,
CpaBHeHHe, 0000IlIeHne, CUCTEeMaTH3alnio, KIACCU(PUKAIMIO, BBIABICHUE MPUUYUHHO-
CIIEJICTBEHHBIX CBSA3€l — JUIsI M3Y4YEHUS CBOMCTB BEIIECTB W XWUMHUYECKUX pEaKIUi;
€CTECTBEHHO-HAy4YHbIE METOJbl TO3HAHUA — HAOIIOJEHUE, W3MEpPEHUe, MOJAEITUPOBAHMUE,
AKCIIEPUMEHT (pEaIbHBIN U MBICJICHHBIN);

11) credooéams paBUIIaM ~ TOJIB30BAHUS ~ XMMHUYECKOH IOCYJIOM M JIaOOpaTOPHBIM
o0OpysOBaHHEM, a TaKXe MpaBWiIaM OOpalleHUus C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMU 110 BBITIOJHEHUIO J1A00OPATOPHBIX XUMHUYECKUX OMNBITOB IO TMOJIYYEHUIO U
coOMpaHHIo Ta3000pa3HBIX BEIIECTB (BOJOPOJA U KUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPEACIEHHON MacCOBOWM JOJIEM pPAacTBOPEHHOIO BEWUIECTBA; IUIAHUPOBAaTh W IMPOBOIAUTH
XMMHUYECKHE IKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB ILIEIOYEH U KUCIOT C HOMOILBIO
WHIMKATOPOB (Jlakmyc, (heHondTanenH, METUIOPAHXK U JIp.).

9 KJIACC

1) packpvieamsv cmvici OCHOBHBIX XHMHUYECKUX MOHSATHA: XMMHUYECKUI JJIEMEHT, aToM,
MOJIEKyJla, WOH, KAaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BaJCHTHOCTb,
AIIEKTPOOTPUIATENIBHOCTD, CTENEHb OKHUCICHHS, XUMHUYECKas peakius, XUMHUYECKas CBS3b,
TEIUIOBOM 3((HEeKT peakuuu, MOJIb, MOJIIPHBIN 00BEM, PaCTBOP; NIEKTPOIUTHI, HEAIEKTPOIHTHI,
ANIEKTPOJIUTHYECKAsT IUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa, KaTalau3aTtop, XUMHUYECKOoe
paBHOBecHe, OOpaTUMbIE W HEOOpaTUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBHUTEIHHbIE



pPEaKIy, OKHCIUTENb, BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAHOBJICHHE, aJUIOTPOTIHS,
aM(pOTEePHOCTh, XUMUYECKasl CBSI3b (KOBAJCHTHAS, MOHHAS, METAJUIMYECKas ), KPUCTAITNIECKast
peméTka, KOppO3Wsl METAJIOB, CIUIABBI, CKOPOCTh XWMHUYECKOH pEakiuu, MpeAaeTbHO
nomyctumas konuentpauus (I1IJIK) Bemrectsa;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX MOHATHH (CM. 1. 1) M IPUMEHS T
9TH TIOHATHS TIPU ONMCAHUU BEUIECTB U MX MPEBPAICHUNL;

3) ucnonvzosams XUMHYECKYIO CAMBOJIMKY JUISI COCTAaBICHUS (POPMYJI BEIIECTB U ypaBHCHUI
XUMUYECKHUX PEAKIIN;

4) onpedensimb BaJICHTHOCTD U CTCTICHb OKUCIICHHS XUMUICCKAX 3JICMEHTOB B COCAMHEHHSIX
Pa3IMYHOTO COCTaBa; MPUHAIJIC)KHOCTh BEUIECTB K OMPEACIEHHOMY KIIAcCy COCIUHEHHH IO
dbopmynam; BUI XUMUYECKOU CBSI3U (KOBAJICHTHASI, HOHHAS, METAJUTMYECKas) B HEOPTAaHUIECKUX
COCIIMHEHUSX; 3apsi/i HOHA TI0 XUMHYECKOH (opMyJie; XapakTep Cpelbl B BOJHBIX PacTBOpax
HEOPTaHWYECKUX COSAMHEHUH, TUI KPUCTATUIMIECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

5) packpovieams cmoicn Tlepuoanueckoro 3akona /1. . MenaeneeBa U IeMOHCTPUPOBATD €T0
MOHWMaHUE: OMHCHIBATh W XapaKTepu3oBaTh TabnmuHyro ¢opmy llepmommyeckoit cucTemsbl
XMMHYECKUX JIEMEHTOB: Pa3inyarh MOHATHUS «TJIaBHAS MoArpynna (A-rpymnmna)» u «mooodHast
nonarpynmna (b-rpymma)», Manble u OONbIINE MEPHOABI; COOTHOCUTH 0003HAYCHHS, KOTOPHIC
UMEIOTCSI B TIEPUOJMYECKON TaOJUIe, C YMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB U 3apsl sjapa, 00Iee YUCIIO SJICKTPOHOB U PACIIPEIeICHUE X
MO DJJEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MCHECHHUU CBOICTB
AJIEMEHTOB M UX COCIUHEHHI B MpeJesax MajiblX MEPHOJOB U INIABHBIX MOATPYII C YYETOM
CTPOEHUS UX aTOMOB;

6) xraccuguyuposames XAMHUUYECKHE DIIEMEHTBI, HEOPraHMYCCKHE BEIIECTBA; XUMHYCCKHE
peakuuu (10 YUCIIy ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3 deKTy, mo
U3MEHEHUIO CTENEeHEN OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

7) xapaxmepuzoeéams (ONKMCHIBaTL) OOIIME U CHCHU(PHUYESCKHE XHMHYECKHE CBOWCTBA
IIPOCTHIX U CJIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YpaBHEHHI COOTBETCTBYIOIINX XMMHUECKUX PEaKIIHiA;

8) cocmaensime ypaBHEHUS DICKTPOTUTHYCCKON JUCCOIMAIIMN KUCIIOT, MIEI0YeH U COJIei;
MOJIHBIE M COKpAalICHHBbIC YpaBHEHHsI pPEaKIUii HOHHOTO OOMEHAa; YpaBHEHHUS peakluid,
MOJITBEPIKIAIONIUX CYIIECTBOBAHME TEHETUYECKOM CBSI3M MEXAY BEIIECTBAMU Pa3IMUHBIX
KJIACCOB;

9) packpvieams  CcyuHOCHb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIMH  TTOCPEICTBOM
COCTAaBIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHii;

10) npoenosupoeams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTHU
MPOTEKAHMSI XUMUYECKUX TPEBPAIICHUI B Pa3INYHBIX YCIOBUSX;

11) ebiuucasims OTHOCUTEIIBHYIO MOJICKYJSIPHYEO M MOJISIPHYIO MacChl BEUIECTB; MacCOBYIO
JIOJTI0 XMMHUYECKOr0 3JIeMEHTa MO (opMylie COeIMHEHHs; MAacCOBYIO JOJIO BEIIECTBAa B
pacTBOpE; MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON PEaKINH;

12) cneooéams mpaBuiIaM  TOJB30BAHUS  XUMHYECKOM IMOCYIOW W JIaOOpaTOpHBIM
o0Opy/ZOBaHMEM, a TaKXke MpaBWiIaM OOpaIleHUsi C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMU 110 BBITIOJTHEHUIO J1A00PATOPHBIX XUMHUYECKHUX OMNBITOB IO TMOJYYEHUIO U
COOMpPaHMIO Ta3000pa3HBIX BEMIECTB (AMMHAKa M YTJIEKUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPKIAIONINEC Ka4eCTBEHHBI COCTaB PAa3IMYHBIX BEHICCTB:
pacro3HaBaTh ONBITHBIM MyTEM XJOpHUA-, OpOMUA-, HOAUI-, KapOoHat-, docdar-, cunmkar-,
cynb(dar-, THUIPOKCHI-UOHBI, KATHOHBI AaMMOHHSI W HOHBI HW3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTB;



14) npumensimy OCHOBHBIC OIEpAIMM MBICIIUTSIILHON JEATEIBPHOCTH — aHAIW3 M CHHTE3,
CpaBHEHHE, 000O0IIEHNE, CUCTEeMAaTU3allNI0, BBISIBICHUE MPUUYUHHO-CIIEACTBEHHBIX CBS3EH —
JUISl U3Y4YEHUs CBOMCTB BEHIECTB U XHMHUYECKUX PEaKIUi; €CTECTBEHHO-HAYYHBIE METOMbI
MO3HAaHUSI — HaONIOJeHHe, W3MEPEHUE, MOJICTUPOBAHUE, OJKCIEPUMEHT (peayibHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumenoBanue KonunuectBo yacos OnexTpoHHbIe (LU(pPOBbIE) 00pa30BaATEIbHBIE PECYPCHI
n/m pa3zenoB U TEM
MIPOTPaMMBbI

Bcero

Kontpons
HBIC
paboTsl

[IpaxTnu
€CKHe
paboTsl

Pasznea 1. IleppoHavyajibHble XUMHYECKHE MTOHATHSA

1.1

XUMHS — BaKHas
00/1aCTh €CTECTBO3HAHHUS
Y IPAKTUYECKOU
JIeSITCIIHbHOCTH YeJIOBEKa

6

0

2

https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHBIH y4eOHHK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - urepakTuBHbBIE BUPTYaIbHBIC TAOOPATOPHBIE
U TIPaKTHUYECKHE paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKo 3HAHUIA.
MIxoma". Xumus, 8 knace

1.2

BemiectBa
Y XUMHUYECKHUE PEaKIu

14

https://media.prosv.ru/content/item/reader/7896/ ->neKTpOHHBIN Y4eOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTyaibHbIC 1a00paTOPHBIC
U TIPaKTHYECKHE PaOOTHI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nako 3HAHUIA.
[Ixona". Xumus, 8 kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBIi HHTEPHET-PECypC

Hroro no pasgeny

20




Pa3zgea 2. BakHeiimime npeacraBuTe/ M HEOPraHU4eCKUX BelleCTB

2.1

Bo3znyx. Kucnopon.
[TonsiTue 06 okcumax

5

0

1

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHIK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYAIbHBIC JTA00OPATOPHEIC
U TIPaKTUYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HAHHIA.
MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKiacc — o0Gpa3oBaTenbHbBII HHTEPHET-PECYPC

2.2

Bognopon.
[loagaTne o xucmorax
U COJISIX

https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHBIH y4eOHHK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UaTepakTHBHBIC BUPTYaIbHBIC JTA0OPATOPHBIC
Y TIPAaKTUYECKHEe PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIBHBIE OMBITHI, IIEKTPOHHBIC TIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKo 3HAHUIA.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

2.3

KonnuecTBeHHBIC
OTHOIICHHUA B XMMHNU

https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBII Y4eOHHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTyaibHbIC 1a00paTOPHBIC
H IIPAKTHYCCKUC pa60TBI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OIBITHI, 3JIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nako 3HAHUIA.
[Ixona". Xumus, 8 kiaacc

https://www.yaklass.ru- SIKmacc — oOpa3oBaTenbHbBIIl HHTEPHET-PECYPC




2.4

Bopma. PactBopsl.
TlousitTie 00 OCHOBAHUAX

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBI y4eOHIK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYAIbHBIC JTA00OPATOPHEIC
U TIPaKTUYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumus (SaHI/IMaTCJ'IBHBIe OIIBITHI, 3JICKTPOHHBIC IIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HAHHIA.
MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC

2.5

OCHOBHBIE KJIACChI
HEOPTraHUYECKUX
COEIMHEHNN

12

https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHBIN y4eOHHK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYaIbHBIC JTA0OPATOPHBIC
Y IPAaKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIIbHBIC OIBITHI, 3JICKTPOHHbIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKo 3HAHUIA.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- IKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

Uroro no pazneny

33

Pa3znea 3. Ilepuoanuecknii 3akon u [lepuoauveckas cucrema xuMudeckux ieMenToB JI. . MenneneeBa.
Crtpoenue aToMmoB. XuMn4ecKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbLHbIE PeaKIIUN




3.1 | [lepuoamueckwii 3aKoH 1 | 7 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBI y4eOHIK
[lepnoauueckas cucrema "Xumus.8 knacc"
XUMHYECKHUX JIEMCHTOB https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaIbHBIC TAOOPATOPHBIC
1. . Menneneesa. U TIPaKTUYECKHE pabOThI
Crtpoenue aroma https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEITBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HAHHIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC
3.2 | Xumuyeckas CBA3b. 8 https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHBIN y4eOHHK
OkucnauTenbHo- "Xumus.8 knacc"
BOCCTaHOBHUTEIILHBIC https://content.edsoo.ru/lab/ - utepakTuBHbBIE BUPTYaIbHBIC TAOOPATOPHBIE
peakuuu U TIPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIBHBIE OMBITHI, IIEKTPOHHBIC TTAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKo 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC
Hroro no pazneny: 15
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME




9 KJIACC

Ne HaumenoBanue Koaunuectso yacos OnekTpoHHbIE (HUPPOBBIE) 00Pa30BATEIBHBIE PECYPCHI
n/m pa3aesoB U TeM
MIPOTPaMMBbI
Bcero | Kontpons | [Ipaktnu
HBIE ecKue
paboTel | paboThI
Paspnen 1. BemecTBo U XMMHYECKHe peaKIUH
1.1 | TloBTOpEHHE 1 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK
yrayOieHue 3HaHUH "Xumus 9 xnacc"
OCHOBHBIX pa3/IeiioB https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaIbHBIC
Kypca 8 Kiacca 71ab0paTopHbIE U MPAKTHUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nmaKko 3HAHUIA.
Mxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC
1.2 | OcHoBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YueOHUK
3aKOHOMEPHOCTHU "Xumus 9 knacc"

XUMHNYCCKHUX peaKHI/Iﬁ

https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaibHbIC
1abopaTOpHBIC U MPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OIBITHI, 3JIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nako 3HAHUIA.
[Ixona". Xumus, 8 kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbII HHTEPHET-PECypC




1.3 | DaekrponauTHUecKas 9 1 https://media.prosv.ru/content/item/reader/7897/-3exTpoHHBIH yu4eOHUK

JIMCCOIHAITHS. "Xumug 9 kimacc"

XUMUYECKUE PEAKITIH B https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaIbHbIC

pacTBopax 71a00paTOPHbBIC M MPAKTUUYESCKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIC OMBITHI, AJIEKTPOHHBIC MIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6naKo 3HAHHIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC

Uroro no pazaeny 19
Pa3znen 2. HemeTaJuibl M X cOeTUHEHUS
2.1 | Oo6miast xapaktepucTuka | 4 0 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbBIN YuCOHUK

XUMUYECKHUX 3JIEMEHTOB "Xumus 9 knacc"

VIIA-rpymisl. ['agoreHst https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYaJIbHbIE
1a0opaTOpHbBIE U MPAKTUIECKHUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMus (3aHUMATEIBHBIC OMBITHI, IIEKTPOHHBIC TTAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKo 3HAHUIA.
MIxoma". Xumus, 8 knace
https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC

2.2 | O6mias xapakrepuctuka |6 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN YueOHHK

XUMHYECKHUX JIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaIbHbIC
1ab0opaTopHbIE U MPAKTHUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JJIEKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OGnako 3HaHUIA.
[Ixoma". Xumus, 8 kiaacc

https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHbBIIl HHTEPHET-PECyPC




2.3 | OOmast xapakTepucTuka |5 0 1 https://media.prosv.ru/content/item/reader/7897/-3mekTpoHHbIH yueOHUK
XUMHYECKHUX JIEMEHTOB "Xumus 9 xiacc"
VA-Tpynmsl. A3oT, https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaIbHbIC
dbocdop u ux 1a00paToOpHbIE U MPAKTHUYECKHE PAOOTHI
COEIUHCHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEITBHBIE OITBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HAHHIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBaTenbHBII HHTEPHET-pECypC
2.4 | Oo6mras xapakrepuctuka | 10 1 1.5 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK
XUMHYECKHUX PJIEMEHTOB "Xumus 9 knacc"
IV A-rpymnmsl. https://content.edsoo.ru/lab/ - uTepakTuBHBIC BUPTYaIbHBIC
Yriepoa v KpeMHHIA 1 7a00paTOPHBIC U MPAKTHYESCKHE PAOOTHI
UX COETUHEHHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06mako 3HAHUIA.
MIxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC
Uroro no pazaeny 25
Pa3zgen 3. MeTa/uibl M HX COeIMHEHUS
3.1 | OGmue cBoiicTBa 4 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbIi y4eOHUK

MCTAJIJIOB

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaibHbIC
1ab0opaTopHbIE U MPAKTHUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUIA.
[Ixoma". Xumus, 8 kiaacc

https://www.yaklass.ru- SIKmacc — oOpa3oBaTenbHbBIIl HHTEPHET-PECYPC




3.2 | Baxneiimme metaisi u | 17 1 2.5 https://media.prosv.ru/content/item/reader/7897/-3exTpoHHBIH yu4eOHUK
UX COCIUHCHUSA "Xumug 9 kimacc"

https://content.edsoo.ru/lab/ - aTepakTuBHBIC BUPTYaIbHBIC
1abopaTOpHBIC U MPAKTHUYECKUE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEITBHBIE OITBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6naKo 3HAHHIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC

Hroro no pazneny: 21

Paznen 4. Xummusi M OKpy:Kaouas cpeaa

4.1 | BemiectBa 1 MmaTepuanbl | 3 1 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK

B JKM3HU YEJIOBEKA "Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYaJIbHbIE
71ab0paTopHbIE U MPAKTHUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061aKo 3HAHUIA.
Mxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

Hroro no pazneny: 3

OBILEE KOJIMYECTBO 68 4 7

YACOB IIO TTPOT'PAMME




PACCMOTPEHO COT'JTIACOBAHO

Pykosonurens LHIMO 3am. nupektopa mo YP
/Xacanosa I'.P./ /XoxmoBa A.A./

[TpoToxoi Nel [Ipotokom Nel

oT «28» 08. 2023 r. oT «28» 08. 2023 r.

YTBEPXIEHO
[upexrop
/MyxameT3siHOBa
5.B./
ITpuka3z Ne 149
oT «28» 08. 2023 1.

KaJICHJIapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHHE

10 TIPEIMETY XUMUS

Cocrasnena yuureneM xumun PaxumoBoir AnnHoN ANpaTOBHOMN

8-9 knacc

2023 - 2024 yuebHblii TOJ

PaccmoTpeno Ha 3acenanuu
Nearornyeckoro CoBeTa
[Tpotokoa Ne 1

Ot «28» 08. 2023 1.



KomnnuectBo yacos

/o Hara uian.|  Bugsl, popmbr
Bcero | Kontrpou | Ilpaktu
Tema ypoxka U3y4YeHUs KOHTPOJIA
BZHG YEeCKUE
a0O0THI
p paboThl
68 5 6

1. | penmer xumuu. Posis xumun B 1 0 0 05.09 | YcrHbIi ompoc
YKU3HU YEJIOBEKa.

2. | Xumus B CUCTEME HayK. 1 0 0 07.09 | YcrHsIit onpoc
MeTo bl IO3HAHUS B XUMHH.

3. | [Ipaktuyeckas padota Ne 1. 1 0 1 12.09 | IIpaktudeckas
«3HAKOMCTBO € IIPaBUJIaMHU pabota
0€30MacHOCTH U MpUEMaMHU
paboThl B XUMHUYECKON
naboparopuu. [IpaBuna paboTbl
B JIaOOPaTOPHUH U TIPUEMBI
oOpallieHus ¢ J1abopaTOPHBIM
000pyTIOBaHUEM).

4, | Tema u BentecTBa. Puznueckue 1 0 0 14.09 CaMOOI1IeHKa ¢
CBOICTBA BEIIECTB. ArperartHoe HCIIOJIb30BAHNEM
COCTOSIHUE BEILIECTB. «OLeHo4Horo

JUCTa»

5. | UucThle BemiecTBa U CMECH. 1 0 0 19.09 | YcrHbI# onipoc
CriocoObl pasnieseHust cMecei.

6. | [Ipaktuyeckas pabora Ne 2. 1 0 1 21.09 | Ilpaktuueckas
«Paznenenne cmeceit. Ounctka pabota
3arpsi3HEHHON MOBAapPEHHOMN
COJIN».

7. | ATombl u Monekynsl. [Ipocteie 1 0 0 26.09 CaMooI1IeHKa ¢
U CJIOKHBIE BeliecTBa. ATOMHO- HCII0JIb30BaHNEM
MOJIEKYJISIPHOE YUYEHHUE. «O1LEeHOYHOTO

JTUCTa»

8. | XuMuueckue 3eMeHThl. 3HAKH 1 0 0 28.09 | Xumuueckuid
(CMMBOJIBI) XUMHYECKUX JTUKTaHT
AIIEMEHTOB.

9. | 3akoH MOCTOSIHCTBA COCTaBa 1 0 0 03.10 | Camoorienka c

BeIleCTB. XHUMHUUYECKas

HCIIOJIb30BAHHEM




¢dbopmyna. BaneHTHOCTh aTOMOB
XUMHUYCCKUX DJIICMCHTOB.

«O1LEHOYHOTO
JIACTa»

10. | CocraBieHre XUMHUYIECKHX 05.10 | CamooueHka c
(hopMyIT IO BAJICHTHOCTH. HCII0JIb30BaHUEM
HaxoxneHne BaIeHTHOCTH «OLEeHOYHOTO
XHUMHYECKUX 3JIEMEHTOB 10 JTUCTa»
dbopmyie.

11. | OTHOCHUTENBbHASI aTOMHAS 10.10 | [ImceMeHHBII
Macca. OTHocuTeNnbHas KOHTPOJIb
MOJIEKYJIsipHasi Mmacca. Pemenue
3aJ1a4 Ha BBIYHCIICHUE
OTHOCHUTEIILHON MOJIEKYIISIPHOU
MacChI BEIIECTB.

12. | MaccoBast J10JIsI XHMHYECKOTO 12.10 | CamoorieHka ¢
JJIEMEHTA B COCTUHCHUH. HCIT0JIb30BaHUEM

«O1eHOYHOTO
JUCTa»

13. | Pemenue 3aa4 Ha BEIYKUCIICHUE 17.10 [TuceMeHHBIN
MaccOBOM JJOJIM XUMUYECKOTO KOHTPOJIb
aneMeHTa 1o gopmyiie
COEIMHEHUS.

14. | ®uznueckne U XUMUYECKUE 19.10 | YcrHbI# onpoc
SIBJICHUSA. XUMHUYECKas
peaxuus.

15. | [Ipu3Haku U ycinoBHs 24.10 CaMooI1IeHKa ¢
MPOTEKAHUS XUMHUECKUX MCII0JIb30BaHUEM
peaxiuii. «OLeHo4YHOro

JTUCTa»

16. | 3akoH coXpaHEHHs MaCcChl 26.10 | YcrHblii onpoc

BemiecTs. M.B. JIomoHOCOB —
YUYEHBIN-DHUUKIOTIEUCT.
17. | XumMuueckue ypaBHEHUSI. 07.11 | CamoorueHKa c

UCIOJIL30BAaHUEM
«O1EHOYHOTO
JIACTa»




18. | Tumbl XUMUYECKUX pEaKIIUi 09.11 | CamooueHka c
(coenuHEeHMS, pa3IOKEHUS, MCII0JIb30BaHNEM
3aMeleHus, OOMeHa). «O1LeHOYHOTO

JTUCTa»

19. | OGoOIICHNE U CUCTEMATH3AIAH 14.11 | CamooreHka ¢
3HAHUM MO TEME HCTIOJIb30BAHUEM
«[lepBoHaUaTBHBIC «OLEeHOYHOTO
XUMHYECKUEC TTOHITHS. JTUCTA»

20. | KontpomnsHas padora Nel 1o 16.11 | KonrpomnbHas
teme «[lepBoHauabHBIC paborta
XUMHYECKUEC TTOHSITHS.

21. | Bo3gyx — cmech ra3oB. CocraB 21.11 | YcrHBIii ompoc
BO3/yXa. 3arpsi3HEHUE BO3/yXa,

CIoCOOBI €ro
MIPEIOTBPAIICHUS.

22. | TennoBoii 3 HEeKT XUMHUECKOM 23.11 | YcrHBIN onipoc
peaxiuu, IOHATHE O
TEPMOXHUMHYECKOM YpaBHEHHH,
9K30- ¥ SHIO0TEPMHUYECKHUX
peakuusx. Tormumso.

23. | Kucmopos — XuMUYECKUN 28.11 CaMOOI1IeHKa ¢
AJIEMEHT U IIPOCTOE BELIECTRO. HCII0JIb30BAHHEM
O30H. HaxoxaeHue kuciopojaa «OLIEHOYHOTO
B npupoe, puznueckue u JTUCTa»
XMMHYECKHE CBOMCTBA.

24. | CnocoObl OTy4YeHHs 30.11 | [TuceMmeHHBI
KHCTIOpo/ia B 1a00paTopuu u KOHTPOJIb
MIPOMBIIIIJIEHHOCTH.

[Ipumenenue kucaopoa.
[TonsiTre 06 okcuaax.

25. | Ilpaktuueckas pa6ora Ne 3. 05.12 | [IpakTuyeckas
«ITonyuenue u cobupanue pabota
KHCTIOPO/1a, U3yYEHUE eTo
CBOMCTBY.

26. | Bomopoa — xuMuueckuit 07.12 [IpakTuueckas
AJIEMEHT U TIPOCTOE BEIIECTRO. pabota

Haxoxnenue B mpupone,
CocoObI OTY4EHHUS.




27. | ®uznyueckrue U XUMUIECKHE 12.12 | CamoorieHka ¢
CBOWCTBa, MPUMEHECHHE MCII0JIb30BaHNEM
BOJIOPOJA. «OLeHo4HOro

JTUCTa»

28. | Ilpaktuueckas padora Ne 4. 09.01 | [IpakTuyeckas
«[lonydyenue u cobupanue pabota
BOJIOPOJIa, H3YYCHHE €ro
CBOMCTBY.

29. | [ToHsATHE O KHCIIOTAX U COJISX. 14.12 | YcrHbI onipoc

30. | Ypok o6o0reHus u 19.12 | CamoorieHka ¢
CUCTeMAaTH3aINK 3HAHUN HCII0JIb30BaHUEM

«O1eHOYHOTO
JTUCTA

31. | KonTponbHas padota Ne2 mo 21.12 | KonTpoapHas
teme: "BaxHeiimue paborta
COEIMHEHUS] HEOPraHUYECKUX
BEIIECTB: KUCIOPO, Bo1opo”

32. | KonuyectBo BemecTBa. MoJb. 11.01 | YcrHbIi onpoc
MognspHas macca.

33. | 3akoH ABoraapo. MoispHbIT 16.01 CaMOOI1IeHKa ¢
00BEM razos. HCII0JIb30BAHHEM

«O1eHO0YHOTO
JTUCTa»

34. | Pemenune 3amay Ha 18.01 CaMooI1IeHKa ¢
B3aMOCBSI3b KOJIMYECTBA MCI0JIb30BaHHUEM
BEIECTBA, 00bEMa U MacChl «OLeHo4YHOro
ra3oB. Pacuérel 1o JINCTA
XUMHYECKUM YPaBHEHUSM.

35. | Pacy€Tsl Mo XUMUYECKUM 23.01 | IlucemeHHBIT
ypaBHeHusM. [Ipumenenue KOHTPOJIb
3aKoHa ABOTajapo.

36. | ®usnueckue CBOMCTBA BOIBI. 25.01 | YcrHbrii omipoc

XHMHUYECKHE CBOMCTBA BOBI.
OcHoBanust. KpyrosopoT Bos!
B MPUPOJIE.




37. | Boja xak pacTBOPHUTEIb. 30.01 | Camoornenka ¢
PactBopsl. Haceiiennbie u HCTIOJIb30BAHUEM
HEHACBIIIEHHBIC PACTBOPEI. «O1LeHOYHOTO
Ponb pacTBOpOB B mpupoe U B JTUCTa»

KU3HU YeJIOBEeKa

38. | MaccoBas 10715 BEIIeCTBa B 01.02 | [TuceMeHHBIHA
pactBope. Beruncienus ¢ KOHTPOJIb
WCIIOJIb30BAHUEM TTOHSITHSI
«MaccoBasi J0JIs BEIIeCTBA B
pacTBope».

39. | [Ipaktudeckas padora Ne 5 06.02 | [TpakTudeckas
«[IpuroroByiieHrne pacTBOPOB C paborta
ONpeNeNEHHO N
KOHUEHTPALMEI.

40. | O6oO0MImEeHNe U CHCTEMAaTH3AITUS 08.02 | CamoorieHKka ¢
3HAHHH 110 TEMaM: HCIT0JIb30BaHUEM
"KonnyecTBeHHbIE OTHOLICHUS «O1eHOYHOTO
o xumuu. Bona. PactBopsr" JIUCTa

41. | KonrposbHas padota Ne3 o 13.02 | KonrponbHas
temaM: "KoJinuecTBeHHbIE paborta
OTHOIIEHHUS o Xumun. Bona.

PacTtBOpHBI"

42. | Knaccuduxkarus 15.02 | YcrHbIH onipoc
HEOPraHUYECKUX COCIUHEHUI.

43. | OkcHuapl: COCTaB, 20.02 [TuceMeHHBIN
KJaccuguKanus, KOHTPOJIb
HoMeHKarypa. [lonyuenue u
XUMHYECKHE
CBOMCTBa OKCHJOB

44. | OcnoBanus. Knaccudukanus 22.02 | CamooneHka ¢
OCHOBaHUU: MIETOYU U HCI0JIb30BaHNEM
HEPacTBOPUMbBIE OCHOBAHUSI. «O1LeHOYHOTO
Howmenkiarypa ocHoBaHUM. JINCTA

45. | OcHoBaHuS: PU3HUECKUE U 27.02 | TectupoBanue

XUMHUUYECKHE CBOUCTBA,
CrocoObl MOJTY4YEHUs




46. | Kuciotsl: cocras, 01.03 | Camoomenka ¢
KJaccuukanys, UCTIOJIb30BaHUEM
HOMEHKJIATypa, (PU3HUecKue «O1eHoYHoro
CBOMCTBA JIUCTa

47. | KucinoTel: XuMHU4eCKue 06.03 | CamooueHka c
CBOWMCTBA, CIIOCOOBI MMOJTyICHUSI. UCTIOJIb30BaHUEM
Psin akTBHOCTH METaLIOB «O1neHoYHoro

JMCTa

48. | Conu (cpennue): 09.03 | [TuceMeHHBIA
HOMEHKJIAaTypa, CIIOCOObI KOHTPOJIb
MOJIY4YE€HUSI, B3aUMOICHCTBHE
COJIEH ¢ MeTaIaMHu,

KHACJIOTaMH, IIEJI0YaMHU
COJISIMHU

49. | 'eneTnueckas CBsI3b MEXKIY 13.03 | CamoorieHka ¢
KJIacCaMU HEOPraHMYECKHX UCIOJIb30BaHUEM
COECIUHEHU. «OLEHOYHOTO

JHCTa»

50. | ITpakTrueckas padora Ne 6. 03.04 | ITpakTuueckas
Pemienne skcriepMMeHTaIbHBIX pabota
3aja4 1o Teme «OCHOBHbIE
KJIaCChl HEOPraHUYECKUX
COEIUHEHUIN

51. | Beluucnenus o ypaBHEHUSIM 15.03 | [IucemeHHbII
XUMUYECKOH peakuu KOHTPOJIb

52. | Ypok o06o0menHus u 20.03 CaMooI1IeHKa ¢
cucTeMaTH3anus o TeMe: UCIOJIb30BaHUEM
"BakHelue npeacTaBUTENN «OLeHo4Horo
HEOpraHM4ecKuX BeriecTs" JMCTa»

53. | KonrpomasHas pabora Ne4 no 22.03 | KonrpomabHas
teme "BaxxHeimune pabota
MPECTaBUTENN
HEOpPraHMYECKUX BEIecTB"

54. | IlepBble MOMBITKH 05.04 | YcrHsIit onpoc

KHaCCI/I(pI/IKaL[I/II/I XUMHNYCCKNX




anemMeHTOB. [lonsaTue o rpynmnax
CXOJTHBIX 3JIEMEHTOB.
DneMeHTHl, KOTOpbIe 00pa3yroT
amM(pOTepHBbIC OKCUIBI U

TUAPOKCHUIBL.

55. | [lepuonnyeckuii 3ak0oH U 10.04 | YcrHblii omipoc
[Iepnoanueckas cucrema
XUMHUYECKuX 3ieMenToB [[. 1.

Menneneena. [lepuopl,
TPYIIITBI, TIOITPYIIITHL.
®U3NYECKUN CMBICT HOMEPOB
TIePHO/JIa ¥ TPYIIITBI

56. | Ctpoenne atomoB. CoctaB 12.04 | CamoorieHKa ¢
aTOMHBIX siiiep. M30Torb!. WCTIOJIb30BaHUEM
DJIEKTPOHBI. «O1eHOYHOTO

JUCTa»

57. | CtpoeHue AIIEKTPOHHBIX 17.04 | YcrHbIi onipoc
0007109eK aTOMOB TIepBBIX 20
XMUMHUYECKUX 3JIEMEHTOB
MEePUOIUYECKON CUCTEMBI
. Y. MenneneeBa

58. | XapakTepucTHKa XUMHUIECKOTO 19.04 | CamoorieHka ¢
3JIEMEHTA IO €ro MOJIOKEHUIO B UCII0JIb30BaHHUEM
[Tepuonnueckoit cucreme /1. W. «OLIEHOYHOTO
Menpeneena. JUCTa»

59. | 3aKOHOMEPHOCTH U3MEHEHUS 24.04 CaMooI1IeHKa ¢
paanyca aToMOB XUMHUYECKUX MCI0JIb30BaHHUEM
AJIEMEHTOB, METAJUIMYECKUX U «O1LeHo4YHoro
HEMETANTUYECKUX CBOMCTB 1O JTUCTa»

TpyIIaM U eproam.

60. | 3nauenue Ileproanueckoro 26.04 | YcrHblii onpoc
3akoHa u Ilepnoanueckon
CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JJIsl Pa3BUTHUS HAYKU
u npaktuku. J[. 1. Menzenees
— YYEHBIN U IpakIaHMH.

61. | Xumuueckas CBS3b. 03.05 | Camoorienka ¢

KoBanenTHas (mmosisspHast u

HUCIIOJIb30BAHHEM




HEIOJISIpHAasi) CBS3b.

«O1LEHOYHOTO

DNEKTPOOTPUIIATEIIBHOCTh JTUCTa»
XUMHYECKUX IJIEMEHTOB.
62. | MonHas XuMu4ecKasi CBSI3b. 10.05 | [IuceMeHHBII
KOHTPOJIb

63. | CTerneHb OKUCIICHHUS. 15.05 | YcrHbIid onipoc

64. | OKuCIUTETHHO- 17.05 | CamooreHka ¢
BOCCTaHOBHUTEIIHHBIC PEAKITHH. HCII0JIb30BaHUEM

«O11eHOYHOTO
JTUCTa»

65. | [Iporecchl OKUCIIEHUS H 22.05 | CamooreHka ¢
BoccTaHOBJIEHUS. OKUCITATEIH HCII0JIb30BaHUEM
¥ BOCCTAHOBHUTEITH. «O1EeHOYHOTO

JMCTa

66. | CocraBneHue ypaBHCHUI 24.05 | [luceMeHHBIN
OKHCITUTEIHHO- KOHTPOJTh
BOCCTAHOBHTEIIBHBIX PEAKIHi 1
CXEM 3JICKTPOHHOTO OayaHca.

67. | Ypok 0000meHus u 29.05 CaMOOI1IeHKa ¢
CHCTEMaTH3aIlUY 3HAHUH. UCTIOJIb30BaHUEM

«O1eHO0YHOTO
JUCTa

68. | [IpomexxyrouHas arTecTanus 3a 30.05 | KoHTposbHas

Kypc XuMuUH 8 Kiacca. pabota




9 KJIACC

KomnmuectBo yacos

o
11\5;] Bcero | Kontpon | IMpaxtu
Tewma ypoxka bHBIE yeckue | Jlara ruian. | Bunasl, hopmbl
paboTel | paboOThl | W3ydeHUS KOHTPOJIS
68 4 7

1. | [lepuoaudeckuii 3aKOH. 1 0 0 02.09 CaMoolIeHKa ¢
[Tepuomuaeckas cucrema HCII0JIb30BaHHEM
XUMHYECKUX DJIIEMEHTOB «O11€HOYHOTO
. 1. Menneneena. JACTa»
Crpoenue aToMOB.

2. | 3aKOHOMEPHOCTH B 1 0 0 07.09 CaMooOlIeHKa C
W3MEHEHUN CBOWCTB HCII0JIb30BaHHEM
XHMHYECKHX DIIEMEHTOB «O11€HOYHOT O
MIEPBBIX TPEX MEPHOIOB, JIACTaY
KaJusi, Kbl U X
COEMHEHHI B COOTBETCTBUU
C TTOJI0KEHUEM B
MEPHOIUICCKON CUCTEME U
CTPOCHUEM aTOMOB.

3. | Kmaccudukanus n 1 0 0 09.09 Camoor1ieHKa ¢
HOMECHKJIaTypa HCII0JIb30BAHUEM
HEOPraHMYECKHUX BEIIECTB. «O11€HOYHOT O

JIACTaY

4. | XuMuuecKue CBOMCTBA 1 0 0 14.09 CamMmoolieHKa ¢
BEIIECTB, OTHOCAIINXCS K HCII0JIb30BAHUEM
pa3IMYHBIM KJ1accam «O1eHOYHOTO
HEOPraHHUYECKUX JIACTaY
CO€OUHEHMH, NX
IreHEeTHYECKas CBS3b

5. | CtpoeHue BeliecTBa: BUJIbI 1 0 0 16.09 ITuceMeHHBIN
XUMHYECKOM CBSI3U. THUIIBI KOHTpPOJIb
KPUCTAITMYECKUX PEIIETOK,
3aBHCUMOCTEH CBOMCTB




BEIllECTBA OT TUIIA
KPUCTAJUIMYECKOUN PEIIETKU

6. | Knaccuduxanus 21.09 YcTHbI# onpoc
XUMHUYECKUX PEAKLUH 110
Pa3IMYHBIM PU3HAKAM.

DK30- U SHIOTEPMUYECKUE
pEaKIUK, TSPMOXUMHUCCKHE
ypaBHEHWUSL.

7. | IloHATHE O CKOPOCTH 23.09 CamoorieHka ¢
XAMHUYECKON peaKiiuu. UCTIOJIb30BaHUEM
[ToHsATHE O TOMOTEHHBIX U «O1eHoYHoro
TeTEePOTeHHBIX PEAKIIUIX. JMCTa
®daxTopsl, BIUAIOLINE HA JlaBoparopHsbrit
CKOPOCTh XUMHUYECKOH OTIBIT
peaKIum.

8. | O6paruMeblc 1 HeOOpaTHUMBIE 28.09 CamooIieHKa ¢
XUMHUYECKHE PEAKIHH. HCTIOJIb30BaHUEM
XUMHUYECKOE PaBHOBECHE. «O1eHOYHOTO
dakTopsl, BIUSIONHE HA JHCTa»
CMeEIIEHNE XUMHUYECKOTO
paBHOBeECHSI.

9. | OkucnuTenpHO- 30.09 Camoor1ieHKa ¢
BOCCTaHOBHTEIIbHBIC UCIIOJIb30BaHUEM
PEaKIuH, HECKTPOHHBIH «OuenoyHoro
OaaHC OKUCIUTEIBHO- JHCTa»
BOCCTaHOBHTEJIBHON
peakuum.

10. | CocraBieHue ypaBHEHHI 05.09 [TucbMeHHBIH
OKHCJIMTEIIFHO- KOHTPOJIb
BOCCTaHOBHTEJBbHBIX
peaKuii ¢ NCTIOIB30BaHNEM
METO/Ia 3JEKTPOHHOTO
OanaHca.

11. | Teopus 21EKTPOIUTHYECKOI 07.09 YcTHbIl onpoc;

JUCCOoIMaliu. 3JICKTp0JII/ITBI
" HCOJICKTPOJIUTHI. KaTI/IOHBI,
aHUOHBI. MexaHnu3M

JlaGopaTopHblii
OTIBIT




JIUCCOIIMAIINH BEIIECTB C
pa3IMYHBIMU BUJIAMH
XUMHYECKOH CBA3U.

12. | Peakuuy HOHHOTO OOMEHA, 12.09 CaMoolIeHKa C
YCIIOBUS UX MMPOTEKAHUS. HCII0JIb30BaHUEM
Nonnsle ypaBHEHUS «OIIEHOYHOTO
peaKuui. JIACTA»

JlaboparopHsblit
OITBIT

13. | Xumudeckue cBONCTBA 14.09 CamMoolieHKa ¢
KHCIIOT B CBETE HCITOJIb30BaHUEM
MIpe/ICTaBIeHU 00 «O1eHOoYHOr0
AEKTPOTUTHYECKOM JIACTAaY
JIUCCOILINAIIN. JlaGopaTopHbIit

OITBIT

14. | Xumuueckue cBoicTBa 19.09 CaMoOOlIeHKa ¢
OCHOBaAHHI B CBETE HCITOJIb30BaHUEM
MpeACTaBICHUI 00 «OLEeHOYHOTO
AIEKTPOIUTHYCCKOM JIUCTAaY
JIUCCOIIMAIIAH. JlaGopaTopHbIii

OIIBIT

15. | Xumuueckue CBOMCTBA 21.09 ITuceMeHHBII
COJIEH B CBETE KOHTPOJIb
MPEJICTaBJICHHI 00
JJIEKTPOJIUTHYCCKOM
mquccormaiuu. IToustue o
TUIPOJIU3E COJIEH.

16. | KauecTBeHHBIE peaknuy Ha 26.09 JlaGopaTopHbIii
KaTUOHBI U aHUOHEI. OIIBIT

17. | IlpakTrueckas padota Nel. 28.09 [IpakTuueckas
Pemenne pabora

OKCIICPUMCHTAJIbHBIX 3aJ1a4
10 TCMC




"DNIeKTpOTUTHYECKAS
nuccoranus’”

18. | Ypox 06001ieHus u 09.11 Camoorenka ¢
CUCTeMAaTH3AINH 3HAHUN TI0 HCII0JIb30BaHUEM
TeMe: BemecTBo u «OLeHo4HOro
XUMHYCECKasT PEaKITHS. JTUCTa»

19. | KonrposnbHas pabora mo 11.11 KontponsHas
TeMe: BemiectBo u paborta
XHUMHYECKasT PEAKITHS.

20. | O6m1ast XapakTepUCTUKA 16.11 YcTHbIN onpoc
ranoreHoB. CTpoeHue u
(uznueckue cBoicTBa
MPOCTBIX BEIIECTB —
raJIoreHOB.

21. | Xmoposonopon. ConsiHast 18.11 CamoorieHKka ¢
KHCIIOTa, XUMHYECKHE HCI0JIb30BaHUEM
CBOICTBA, MOJTyYEHHUE, «O1eHOYHOTO
npumeHenue. KauectBeHHast JUCTa»
peaxius Ha XJIOPUA-UOHBI.

22. | dusznosnoruyeckoe neiicTeue 23.11 TecTupoBanue
XJIOpa U XJIOPOBOJIOPOJA Ha
OpraHu3M YeJIOBeKa.

Baxnenmme xiopuasl 1 UX
HaX0XJIEHHE B IPUPOJIC.

23. | Ilpaktuueckas padora No2. 25.11 [TpakTryeckas
[Tonyuenue consHou pabota
KHUCJIOTBI, U3yYEHUE €€
CBOWCTB.

24. | OOmias xapakTepuUCTUKA 30.11 VYcTHBI onpoc

251eMeHTOB VIA-rpynmst.
OCOoOGeHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCIICHHUS.




25.

Crtpoenue u cBOICTBa
MPOCTHIX BEIIECTB —
KHCJIOPOJa U CEepBL.
AnnoTtponHsie

MO (DUKAITIH.

02.12

VYeTHbIM onpoc

26.

CepoBoa0po1, CTpOCHHUE,
(bI/ISI/I‘-IeCKI/Ie 1 XUMHNYCCKHEC
cBoiicTBa. OKCHJIBI CEpBI KaK
IpeACTAaBUTCIIN KUCIIOTHBIX
OKCHJIOB.

07.12

CaMooIieHKa ¢
HCII0IB30BaHUEM
«O1neHo4yHoro
JIACTaY

27.

CepHas KHUCIIOTA,
bu3nvecKre U XUMHUECKUE
cBorictBa. Cosmm cepHOU
KHCIIOTBI, KAUeCTBEHHAs
peaxuus Ha cynb(ar-uoH.
[Ipumenenne cepHoi
KHCJIOTBIL.

09.12

VYerHbll onpoc

28.

[TpombIIIeHHBIH cITOC00

MOJIy4EHUSI CEPHOMN KUCIIOTHI.

Pemrenue 3agau Ha
HAXO0IEHUE MAaCCOBOH JI0JIH
BBIXO0/1a ITPOJIYKTA PEAKIIUN

14.12

CaMooIneHKa ¢
HCI0JIb30BaHUEM
«OneHogyHoro
JIACTa»

29.

Haxoxaenue cepbl u eé
COCIIMHEHUH B MPUPOJIC.
XHUMHYECKOE 3arpsi3HEHUE
OKpYIKAIOIIEH CpeJIbl
COCIMHEHUSIMH CEPBI
(KUCIIOTHBIC JTOXKIH,
3arpsi3HCHUE BO3JlyXa U
BOJIOEMOB)

16.12

I[TuceMeHHbBIH
KOHTPOJIb

30.

OO1ast xapakTepuCTHUKa
JJIEMEHTOB V A-TpyIIIBI.
A30T, pacripocTpaHeHue B
npupoje, hpuznyeckue u
XMMUYECKHE CBOMCTBA.
KpyrosopoT azoTa B
IpUpo/IE.

21.12

CaMool1IeHKa ¢
HCI0JIb30BaHUEM
«OneHoyHoro
JIACTa»




31. | AMMuak, ero (pu3nuecKue u 23.12 VYcTHBIM onipoc
XUMHYECKHE CBOMCTBA,

MOJIy4eHUE U IPUMEHEHHE.
Conu aMMOHuUS.

32. | [Ipaktuueckas padorta Ne3. 11.01 [TpakTryeckas
[lonyuenue ammuaxa, pabota
W3yYECHHUE E€r0 CBOWCTB.

33. | AsoTHas kucnora, eé 13.01 CamoorieHka ¢
¢bu3nvecKkre 1 XUMHUECKUE MCTIOJIb30BaHUEM
cBoiictBa. Hutparsl. «OnLeHo4Horo

JMCTa

34. | Ucnosp30BaHHe HUTPATOB U 18.01 CamoorieHka ¢
COJICH aMMOHUS B KQUeCTBE UCTIOJIb30BaHUEM
MUHEPaJIbHBIX YI0OpEHUIA. «O1eHOoYHOr0
XUMHYECKOe 3arpsi3HeHNE JHCTa»
OKpYKarollen cpeJibl
COCIMHEHUSIMH a30Ta.

35. | ®ocdop, ammoTponHbIe 20.01 YCTHBIH ompoc
Mo pukanuu docdopa,
¢bu3HUecKre 1 XUMUYECKHE
CBOWCTBA.

36. | Okxcun dpochopa(V) n 25.01 [TucbMeHHBIH
(dhochopHas kuciora, KOHTPOJIb
bu3MUecKre 1 XUMUYECKHE
CBOWCTBA, MOJTy4EHHE.

Hcnons3oBanue docdaToB B
Ka4ecTBe MUHEPAJIbHBIX
ynoOpeHuit.
37. | Yraepon, almaoTpoIrHbIe 27.01 VYcTHbli onpoc

MoAu(pHUKAIIH,
pacnpocTpaHeHue B
npupoe, Gpu3nueckue u
XUMHYECKHE CBOMCTBA.
AncopOuus.




38. | Okcuusl yriiepona, ux 0.5 01.02 [TpakTuyeckas
¢bu3nvecKkrue 1 XUMHUECKUE pabora
CBOMCTBA, ITOJIy4ECHHE U
npuMeHenue. [Ipakruueckas
pabota Ne4. TlonyueHue
YTIJIEKHCIIOTO Ta3a.

KauecTBeHHas peakuusa Ha
KapOOHAaT-UOH.

39. | YronpHas kucnora u eé 0 03.02 CamoorieHka ¢
COJIM, X (PU3HUYECKUE U HCII0JIb30BaHNEM
XUMHYECKHE CBOMCTBA, «O1EeH0YHOT0
MOJTy4eHUE U TIPUMEHEHUE. JMCTa
KauectBennas peakuus Ha
KapOOHAaT-NOHBI.

40. | ITepBoHayaJIbHBIC TOHATHS 0 08.02 CamoorieHka ¢
00 OpraHMYECKUX BEIIEeCTBAX HCIT0JIb30BaHUEM
KaK O COSIMHEHHSIX «O1eHOYHOTO
yriepoaa. x cocta u JIACTa»
XUMUYECKOE CTPOCHHE.

41. | TloHATHE O OMOJOTHYCCKH 0 10.02 YCTHBIN ompoc
Ba)XHBIX BEIIECTBAX: )KHUPaX,

Oenkax, yrieBojax — M X
POJIH B KU3HH YEIIOBEKA.

42. | KpemHuid, ero Gpu3N4YecKue u 0 15.02 CamooIIeHKa ¢
XUMUYECKHE CBOWCTBA, UCTIO0JIb30BaHUEM
MOJIyYCHUE U IPUMCHEHHE. «O1EeHOYHOTO
CoenuHeHHsT KPEMHUS B JUCTaY
npupoje. Baxueime
CTPOMTEIBHBIC MAaTCPHAIIBI:

KepaMuKa, CTeKJIO, [IEMEHT,
0eTOH, Kene300eTOH.
43. | O6mue npencTaBieHUs 00 0 17.02 CaMooOlIeHKa C

okcuze kpemuusa(IV) u
KPEMHHMEBOU KUCIIOTE.
CuIuKaThl, UX
WCIOJIb30BaHUE B OBITY,
MEUIIIHE,
MIPOMBIIIITIEHHOCTH.

HUCIOJIL30BAaHUEM
«O1EHOYHOTO
JIACTa»




44. | IIpaktuyeckas padora Ne 5. 22.02 [TpakTrueckas
Pemenue paborta
IKCIIEPUMEHTAIBHBIX 3a7a4
1o teme «BaxHenme
HEMETAJIIBI U UX
COCITMHEHUSD)

45. | Ypok ob6oOmuieHus 1 24.02 CamoorieHka ¢
CUCTEMAaTH3AINH 3HAHUN TI0 HCII0JIb30BaHUEM
teme: Hemeramne u ux «O1€HOYHOTO
COCITUHEHMUS. JTUCTa»

46. | KonTtposbHas paboTa 1o 01.03 KonTtponsHas
teme: Hemeramner u ux paborta
COCITMHEHHUS.

47. | OOrmmast XxapaKTepUCTHKA 03.03 CaMoOOl1IeHKa C
XUMHUYECKHUX 3JIEMEHTOB — UCTIOJIb30BaHUEM
METaJUIOB Ha OCHOBaHHHU UX «O1neHOYHOTO
TIOJIOKEHHS B JMCTa
MEePUOIUYECKON cucTemMe
XUMUYECKUX JIEMEHTOB
. Y. MenneneeBa u
crpoeHust atoMoB. CTpoeHHe
METaJUIOB.

48. | DIEKTPOXUMHUYCCKUH PSIJT 09.03 YCTHBIN ompoc
HaNPSHKCHUN METaJIOB.
duznuecKkue 1 XUMUYECKUE
CBOWCTBA METAJIIIOB.

49. | O6muMe crocoObl MOTyYCHHS 10.03 CaMooI1IeHKa ¢
MetaiioB. [lonsTue o HCII0JIb30BaHNEM
KOPPO3UU METAIIJIOB U «O1LeHOYHOTO
OCHOBHBIE CIIOCOOBI 3aIUTHI JUCTaY
OT KOPPO3UH.

50. | CnnaBsl (cTaunb, 9yryH, 15.03 ITucbMeHHBIH
TIOPATIOMUHUIN, OpOH3a) U KOHTPOJIb

UX IPUMEHEHHE B ObITY U
MIPOMBIIIJIEHHOCTH.




51. | IlenouHbIEe METAILIBI. 0 17.03 Camool1ieHKa ¢
Haxoxnenue B mpupoie. HCIIOJIb30BaHHEM
Du3nyecKre U XUMUYECKUE «O11eHOYHOTO
CBO¥CTBa (Ha IpUMeEpe JIACTaY
HaTpUsI U KaJus).

52. | Okcuibl ¥ THAPOKCHUIBI 0 22.03 [TuceMeHHBIH
HATPHS U KaJTHsl. KOHTPOJIb
[IpumeHeHne menoYHbIX
METAJJIOB M UX COCIMHCHUM.

53. | llenmouHo3emenbHbIE 0 24.03 CamoorieHKa ¢
MeTauiel. Haxoxnenue B HCII0JIb30BaHHEM
npupoie. Pu3ndecKue u «O11€HOYHOTO
XHUMHUYECKHE CBOMCTBA JIMCTa»

MAar"us U KaubIus.

54. | BaxxueiIme coeqMHEHNS 0 05.04 CamoolieHka ¢
KaJbIHs (OKCHU, TUAPOKCH]I, HCI0JIb30BaHUEM
COJIN). «OI1eHOYHOTO

JIACTa»

55. | JKécTkocTh BOABI M CHOCOOBI 0.5 07.04 CaMOOlLIeHKa C
e€ ycTpaHeHus. HCI0JIb30BaHUEM
[IpakTrueckast padota Neb. «O1eHO0YHOTO
JKE€cTKOCTh BOJBI M METOIbI JIACTa»
€€ yCTpaHEHHUS

56. | BerunciieHus mno 0 12.04 CamoorieHka ¢
YPaBHEHUSM XUMHUYECKUX HCI0JIb30BaHUEM
peaKIui, eClIi OJIUH U3 «O1EeHOYHOT O
peareHTOB JaH B BUJE JIACTa»

BOJTHOTO pacTBopa ¢
HU3BECTHOM MacCOBOM JOJICH.

57. | Amomunuii. [Tonoxenue B 0 14.04 [IpakTuueckas

MIEPHOIUIECKON CUCTEME paboTta

XUMHYECKUX DJICMEHTOB
. . MenneneeBa, CTpoeHUE
aroma. Haxoxnenue B
npupojie. Puznyueckue u
XUMHYECKHE CBOMCTBA.




58. | AMdoTepHbIe cBOCTBa 19.04 CamoorieHka ¢
OKCHJIa U THIIPOKCH]IA MCII0JIb30BaHNUEM
AITIOMUHUSL. «O11eHOYHOT O

JTUCTa»

59. | Keneso. [Tonoxenue B 21.04 TectupoBanue
IIEPUOANYECKON CUCTEME
XHUMHYECKUX 3JICMEHTOB
1. . Menneneesa, ctpoeHue
aroMma. Haxoxaenue B
npupojie. Puznyeckue u
XUMHUYECKHE CBOMCTBA.

60. | OKcHIBI, THIAPOKCHIBI U 26.04 [TuceMeHHBIIH
cosmm xkene3a(ll) u KOHTPOJIb
xeneza(Ill).

61. | [IpakTuueckas padorta Ne 7. 28.04 [TpakTrdeckas
Pemenne paborta
AKCTIEPUMEHTAIBHBIX 33724
o teme «Baxneumue
METaJUTBl i UX COCTMHECHUS

62. | [IpakTuueckas padorta Ne 8. 03.05 [TpakTrdeckas
Pacnio3naBanue pabota
HEOPraHUYeCKUX BEIIECTB C
MTOMOIIIBIO KAYECTBEHHBIX
peaKiuii Ha HOHBI.

63. | Pemenune 3amay Ha 05.05 CaMoolieHka ¢
BBIYMCIICHUS 110 YPaBHEHUSIM UCTIOJIb30BaHUEM
XUMUYECKUX PEAKIIHA, €CITU «O1neHOYHOTO
OJIVH U3 PeareHTOB JaH B JUCTaY
M30BITKE WA COJIEPIKUT
MPUMECH; MacCOBOM OTU
BBIX0/Ia TIPOJIyKTa PEaKIUU

64. | Ypok 06001eHus 1 10.05 CaMooI1IeHKa ¢

CHUCTEMAaTU3alluH 3HAHUU 11O
TeMe: MeTtaiuibl U UX
COeIUHEHUSI.

HCIIOJIb30BAHHEM

«O1EHOYHOTO
JIACTa»




65.

KonTtponsHas pabora o
TeMe: MeTauisl 1 uxX
COCIMHCHMUS.

12.05

KontponsHas
paborta

66.

BemecrBa u matepuaisl B
MMOBCEIHEBHOM KU3HU
JelroBeKa. XUMUSI U
310poBbe. besonacHoe
HCIIOJIH30BAaHNE BEIIESCTB U
XUMHUYECKUX PEAKIINH B
OBITY.

17.05

VYerHbli onpoc

67.

OCHOBBI PKOJIOTUYECKOM
IPAMOTHOCTU. XUMUYECKOE
3arpsAi3HEHUE OKPYXKarOLIEen
cpeasbl. Posib xumuu B
PELIEHUH SKOJIOTHYECKUX
poOIeM.

19.05

VYerHbll onpoc

68.

HWtorosag arrectanus 1o
XUMHH 32 KypC OCHOBHOM
IIKOJIBI

24.05

KonTposbHas
paborta




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
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YMK: I'abpuensa O.C. Xumus 8 knacc. YueOHUK A 001ueo0pa3zoBaTeIbHbIX OpraHu3aluii/
O. C. I'abpuensia, U.I'. Octpoymos, C.A. CnankoB — M.: [Ipocsenienue, 2018 r.

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. 'abpuensan O.C., Bockoboitnukona H.I1., SmrykoBa A.B. HacTonpHas KHUTa yYUTEINs.
Xumus. 8 ki1.: Meroaudeckoe nocodue. - M.: IIpoda, 2021.

2. Tabpuensn O.C., Amykosa A.B. TeTpaas A 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pab6ort. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 knace». M.: Ipoda, 2022.

3. T'abpuensn, O.C. Metoanueckoe mocooue k yueonuky O.C. ['abpuensina « Xumusi». 8 kiacc
/ O.C. I'abpuensn. — M. : Jlpoda, 2021. — 109.

4. T'abpuensa O.C. Meroanueckoe nocobue k yueonunky O.C. ['abpuensna « Xumus». 9 kiace
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