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[NOACHUTEJIbHA 3AIINCKA

Pabouass mporpamMMa mo XuMmHM Uid oOydaromuxcs 8-9 KiIaccoB COCTABJIEHAa Ha OCHOBE
TpeboBaHuil K pe3ysbTaTaM OCBOCHMSI 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 U D3JEMEHTOB COJAEP)KAHMS, NPEJCTAaBICHHBIX B
VYHuBepcasibHOM KoJau(uUKaTope MO XHWMHHU, a Takke Ha OcHoBe lIpuMepHON mporpammsl
BOCIIUTAHUS OOYyYaloLIUXCsl MPU TMOJYYEHWH OCHOBHOIrO 00IIero oOpa3oBaHUs U C yU4ETOM
Konuenuuu npenopaBanusi yaueOHOro npeamera « XuMus» B 00pa30BaTeNbHbIX OpraHU3aIUsaX
Poccuiickoit denepannu, peanu3yromnux 0OCHOBHbIE 00I1e00pa3oBaTebHble MporpamMmsl (yTB.
Pemennem Komnernn Munnpocsemenust Poccun, mporokosn ot 03.12.2019 N [TIK-48H).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA «XUMMUWS»

Bxman yweObHoro mnpeamera «XuMus» B JOCTHXKEHHE LeJeil OCHOBHOTO OOIIEro
oOpa3zoBaHusi 00YCJIOBJICH BO MHOTOM 3HAauy€HHWEM XHMMHUYECKOM HAyKH B MO3HAHWUU 3aKOHOB
MPUPOJIbI, B Pa3BUTUM TPOUZBOAMTEIBHBIX CHJI OOIIECTBA M CO3JaHUM HOBOM 0a3bl
MaTepuagbHON KyJIbTYPHI.

XUMHS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK pacIpOCTpaHMIa CBOE BIUSHHE Ha BCE
00acTH 4eI0BEYECKOro CYIIIECTBOBAHHUS, 3a/1ajla HOBOE BUACHHE MHUPA, CTaja HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOM KyJbTYphl, HEOOXOAMMBIM YCIOBHEM KH3HU OOIIECTBAa: 3HAHME
XUMHH CIIYKHT OCHOBOM 17151 OpMHUPOBaHUS MUPOBO33PEHUS YEJIOBEKA, €0 MPECTaBICHHH O
MaTepUaJIBLHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT GOPMUPYEMbIE XUMHEH MPEACTAaBIICHUS
0 B3aMMOINPEBPALIEHUSAX PHEPTHUHU U 00 BOJIIOIUU BEIECTB B MPUPOE; COBPEMEHHAs XUMUS
HalpaBJIeHa Ha pelIeHHe TII00aJbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA —
CBIDBEBOM, DHEPreTHYECKOM, TMHINEBOM M  HSKOJOrMYecKod Oe30MacHOCTH, MpodiieM
3/1paBOOXPAHEHHS.

B ycrnoBusx Bo3pacTamomiero 3HAuY€HUS XUMHH B OJKM3HM OOIIECTBA CYIIECTBEHHO
MOBBICUJIACH POJIb XMMHUYECKOro 0Opa3oBaHMs. B miaHe conmanuzanyyd OHO SIBISIETCS OJHUM
U3 yCIIOBUN (hOPMHUPOBAHUS MHTEIUIEKTA TUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHUSL.

CoBpeMEHHOMY 4YeJIOBEKY XHMHYECKHE 3HAaHUS HEOOXOJWMBI s MPUOOPETeHUS
OOIIEKYJIbTYPHOT'O YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCA B COIIMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOTO0OOpa3HOM JKM3HM O0OIECTBa, Ui OCO3HAHHUS BaXXHOCTHU Pa3yMHOTO
OTHOILLIEHHUS K CBOEMY 3JI0POBBIO U 3JJOPOBBIO APYTHX, K OKpYXaIollel IPUPOTHON cpene, I
TPaMOTHOTO TOBEJAEHUS MPU UCIOJIB30BAHUH PA3IIMUYHBIX MAaTEPUATIOB U XUMUYECKUX BEILIECTB
B MIOBCEHEBHOM XKU3HH.

XuMmuyeckoe oOpa3oBaHHWE B OCHOBHOM IIKOJIE SIBJISIETCS 0a30BBIM 10 OTHOIIEHHUIO K
cuctemMe o0IIero xumudeckoro obpazoBanusi. [l03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE
OHO pealu3yeT MpHUCylIue oO0IeMy XUMHUYECKOMY OOpa30BaHHMIO KIIIOUYEBBIE IICHHOCTH,
KOTOpBIE OTPa)XaroT TOCYJapCTBEHHbIE, OOLIECTBEHHBIE M WHAMBUAyaIbHBbIC MOTPEOHOCTH.
OTUM ompenensieTcss CYIHOCTh OOIIed cTpaTernu OOy4YeHHs, BOCHUTAHUS U Pa3BUTHS
00y4aroIuXxcsi CpeICTBAMU yUEOHOTO MpeaMeTa « XUMUS.

N3yuenne mpeamera: 1) crmocoOCTBYET peaau3allii BO3MOXKHOCTEH I CaMOPA3BHUTHS H
dbopMupoBaHUS KyJIbTYpPbl TUYHOCTH, €€ 00mIel U PyHKIHMOHATHHOW TPAMOTHOCTH; 2) BHOCHUT
BKJIaJl B (POPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIMOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX
CaMOCTOSITEIbHOM Yy4eOHOM J1eATEeNIbHOCTH, HKCIEPUMEHTANIbHBIX M HCCIIEI0BATENbCKUX
YMEHHUH, HEOOXOJUMBIX KaK B IIOBCETHEBHOM JKM3HH, TaKk W B NPOPecCHOHATBHOU



NESTEILHOCTH; 3) 3HAKOMHUT CO CHEeHU(UKON HAYyYHOTO MBIIUICHUS, 3aKIa/JbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIAA HA €IMHCTBO MPUPOABI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM ITAIlOM B
(hopMUPOBaHUU  €CTECTBEHHO-HAYYHOW TPaMOTHOCTH TMOAPOCTKOB; 4) CHOCOOCTBYET
(hopMUPOBaHUIO IIEHHOCTHOI'O OTHOIIECHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K
YEJIOBEKY, BHOCUT CBOW BKJI/ B IKOJIOTHYECKOE 00pa30BaHUE IIKOJIHLHUKOB.

Ha3Bannble HampaBieHuss B OOy4eHHUH XUMHH OOCCIICYMBAIOTCS CHEIU(UKON COAep:KaHUs
MpeaMeTa, KOTOPBIN SBISETCS MEIarornyeck aJanTUPOBAHHBIM OTpaKCHHUEM 0a30BOI HAyKH
XUMHH Ha OMPEACIEHHOM 3Tarne €€ pa3BUTHSL.

Kypc xuMum OCHOBHOM IIKOJIBI OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIUMKCS OCHOB
HEOPraHMYEeCKOM XWMHUM U HEKOTOPBIX TOHSATUM U CBEACHHN 00 OTIEIbHBIX OOBEKTax
OpraHNU4YeCKOW XUMUHU.

CrtpykTypa coaepkanusi npeaMera chopMUpoBaHa HA OCHOBE CHCTEMHOTO IMOJX0Ja K €ro
n3ydeHuro. ConepkaHue CKJIAJbIBACTCS W3 CUCTEMbI MOHSITUHA O XMMHUYECKOM JJIEMEHTE H
BEIIECTBE U CHUCTEMbl MOHITHH O XUMHUYECKOW peakuuu. OOGe 3TU CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 0 MPUHIUIY MOCJIEI0BATEILHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKHUX
MPEJCTABICHU PA3HOTO YPOBHS: ATOMHO-MOJIEKYJISIPHOIO YYE€HUS KaK OCHOBBI BCErO
ecTecTBO3HaHus, ypoBHs Ilepuoanyeckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUW, Y4YE€HUS O CTPOCHHMM aTroMa M XUMHUYECKOW CBS3M, TMpEeACTaBICHUNA 00
AJIEKTPOJUTUYECKOM JIMCCOLIMAIlMM  BEIIECTB B  pacTBOpax. TeopeTHyeckue 3HaHUS
paccMaTpuBaIOTCI Ha OCHOBE OMIIUPUYECKH TIOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCSA TIOCIIEIOBATEILHO OT OJHOTO YPOBHS K JPYromy, BBITIOJNHSS (PYHKIIUU
OOBSICHEHUS! U TMPOTHO3UPOBAHHUS CBOMCTB, CTPOEHUS W BO3MOXHOCTEW MPAKTHUYECKOTO
IPUMEHEHHUS U MOJyYEHUS U3YYaeMbIX BEIIECTB.

Takass opraHuzanus cojepXaHUsi Kypca CIOCOOCTBYET MpPEACTABICHUI0O XUMUYECKOU
COCTABJIAIOLIEH HAayYHOW KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHOW NpUpoAbl. Tem caMbIM
o0ecrieunBaeTCsi BO3MOXKHOCTh (DOPMHUPOBAHUS Y OO0YYarONIMXCS [IEHHOCTHOTO OTHOILIEHHUS K
HAay4YHOMY 3HAHUIO M METOJaM IIO3HAaHWS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHE
CoZepkKaHusl Kypca MPOUCXOIUT C IPUBICUYCHHEM 3HAHUN M3 pPAHEE H3YUYEHHBIX KYpPCOB:
«Oxpyxarouuii Mup», «buonorus. 5—7 kinaccs» U «PuU3nKa. 7 Kiacey.

HEJIM U3YYEHNA YUEBHOT O ITPEAMETA «XWUMUS»

K mnHampaBneHuio mMepBOCTENEHHOW 3HAYMMOCTH TIPH peaju3aluud  00pa3oBaTeIbHBIX
byHKIMA npenmera «XUMHUS» TPATUIMOHHO OTHOCSAT (OpPMHUpOBAHHME 3HAHUNW OCHOB
XUMHYECKOW HAyKHM Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHHS, MPaKTUYECKOU
JIESITEIbHOCTH 4YelIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOWM KYJIbTYpHlL. 3amada
mpeaMeTa COCTOUT B (POPMUPOBAHHH CHUCTEMbl XMMHUYECKUX 3HAHMM — Ba)KHEHIINX (PaKTOB,
MOHATUH,  3aKOHOB M TEOPETHUYECKUX  MOJOXKEHUH,  JOCTyHmHBIX  0000meHui
MHPOBO33PEHUECKOTO XapakTepa, S3blka HayKH, 3HAHMM O HAYYHBIX METOJaX H3y4YeHUS
BEII[ECTB M XUMUYECKUX PEaKIUi, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHUHN U CTIOCOOOB
NIeSITEIbHOCTH, CBSI3AHHBIX C IJAHUPOBAHHUEM, HAOIOJIEHUEM U TPOBEIECHUEM XHMHUYECKOTO
JKCIIEpUMEHTa, COOJIOJIGHHEM TIpaBWi Oe30macHOro oOpamieHus ¢ BelecTBaMH B
ITOBCEHEBHOM KU3HMU.

Hapsiny ¢ aTum 1ienu u3yueHus mpeaMeTa B MporpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX TPHOPUTETOB B CHCTEME OCHOBHOTO o0miero obOpaszoBanus. CeromHs B
oOpa3oBaHMM 0C000 3HAYMMOW MPHU3HAETCS HAMPABICHHOCTh OOYYCHHS Ha pa3BUTHE U
CaMOpa3BUTHE JHYHOCTH, (OpMUpOBaHHE €€ WHTEIeKTa M oOmed KynbTypbl. OOydeHwme
YMEHUIO YYUTHCS W TPOAOIKATH CBOE O0pa30BaHHE CaMOCTOATEIHLHO CTAHOBUTCS OJHOW U3
BaXHEHIUX (DyHKIUI y4eOHBIX IPEIMETOB.



B cBs3u ¢ 3TUM IpW U3y4YEHUUM NpPEeIMETa B OCHOBHOM ILKOJE JOMUHHUPYIOLIEE 3HAUCHHE
MpUOOpPENU TaKue LENH, Kak:

e (opmMHUpOBaHKE MHTEUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaM0O00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELLIEHUH, CIOCOOHOM aAanTUpPOBaThCs K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM KU3HU;

e HaINpaBJIEHHOCTb OOYYEHHS Ha CUCTEMAaTUYECKOE MPUOOIIEHUE yUalInuXcs K
CaMOCTOSITEIbHON MMO3HABATENBHOM 1eATEeIbHOCTH, HAYYHBIM METOAAM ITO3HAHUS,
(GOopMHUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

e obecreueHue yciaoBui, CIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YUaIOIIUMHUCS ONBITA
pa3HoO0pa3HOM 1EeATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAUECHUE I PA3IMYHbIX BUJIOB JESTEIbHOCTH;

e (opmupoBaHue yMEHUI OOBICHATH U OLIEHUBATH SBJICHUS OKPYKAIOUIETO MUpPA Ha
OCHOBAHWHU 3HAHUM U ONBITA, OTYUYEHHBIX IPU U3YUECHUH XUMUU;

o (opmupoBaHue y o0yyaromuxcsi ryMaHUCTHUECKUX OTHOLIEHUN, TOHUMAaHUSI LIEHHOCTH
XUMHUYECKUX 3HAHUN JUIsl BBIPAOOTKU SKOJIOTHYECKH 11€J1ec000pa3HOro MoBeIeHUs B ObITY U
TPYJOBOM JNESATEIBHOCTHU B LENSIX COXPAHEHUS CBOETO 3/I0POBbs M OKpY Kalollel MPUPOIHON
cpepl;

e pa3BUTHE MOTUBALIUU K 00YYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOECHHMSI 00I1€UETI0BEYECKUX LIEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodusisi 1 HaPaBJICHHOCTH JajbHEMNIIEero 00yyeHusl.

MECTO YYEGHOI'O ITPEAMETA «XUMW» B YUHEBHOM IIJIAHE

B cucreme obmiero odpazoBaHusi « XUMHs» MPU3HAHA 00s13aTEILHBIM YIECOHBIM MPEIMETOM,
KOTOPBIH BXOAHUT B COCTaB MPeAMETHOM 001acTu « ECTeCTBEHHO-HAYYHBIC TPEIMETHI.

Y4eOHBIM TUTAaHOM Ha €€ U3yueHue oTBeAeHO 136 yueOHBIX YacoB — 10 2 4. B HEJCNIO B 8 U
9 kjaccax COOTBETCTBEHHO.

COAEPXAHME YYEGHOI'O ITPEAMETA

8 KVIACC

IlepBoHayaabHbIe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XumMuu B )xU3HU 4enoBeka. Tena u BemectBa. Du3nueckue CBOMCTBA
BEILECTB. ArperaTHOe cOCTOsIHUE BewecTB. [IoHsATHE 0 METOIaX NO3HAHUSA B XUMHMH. XUMHUS B
cucrteMe Hayk. YucTele BemecTBa 1 cMecu. CrocoObl pa3jiesieHus cMeceil.

ATOMBI M MOJIEKYJIBl. XUMUYECKUE 31€MEHTBI. CUMBOJIBI XMMUUYECKHX 31€MEHTOB. [IpocThie
U CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢popmyia. BanreHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHocHuTenbHas aToMHasg Macca. OTHOCHUTENbHAs MOJIEKYJSIpHas Macca.
MaccoBast 107151 XMMHUYECKOT'O 3JIEMEHTA B COCUHEHUU.

duznyeckue M XHUMHUYECKHE SIBJICHUSA. XUMHUYECKas peakuus M €€ MPU3HAKU. 3aKOH
COXpaHEHHMs] MacChl BeIIeCcTB. XuMHuUeckue ypaBHeHHs. Kraccupukanus XUMHUYECKHX
peakuuii (COeMHEHMS, Pa3JIOKECHNUS, 3aMELICHHUs, OOMEHa).

XUMHYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOH, C MpaBuWiIaMu pabOTHI B
nabopaTopun W npuéMamMu OOpalieHus ¢ J1a0opaTOpHBIM O000pYJAOBAaHUEM; H3YYEHUE H
ornvcaHue (U3MYECKUX CBOMCTB OOpa3llOB HEOPraHMYECKUX BEIIECTB; HaOIIOAeHUE
¢usnyecknx (IUIaBICHHE BOCKA, TasHUE JIbJA, PACTHpAHHUE caxapa B CTYINKe, KUICHHE U
KOHJIEHCAlMsI BOJABI) M XMMHYECKMX (FOpEHUE CBEYHM, NMPOKAIMBAHUE MEAHOM IPOBOJIOKH,



B3aMMOJICICTBUE MeJla C KHCIOTOW) SIBJICHHWM, HAOMIOJEHUE M ONHMCAHWE NPU3HAKOB
MIPOTEKAHMSI XUMUYECKUX peakUuil (pas3ioKeHHUe caxapa, B3aMMOJECHCTBUE CEPHOUM KHUCIIOTHI C
xjopuaoM Oapusi, pasnoxkenue ruapokcuaa Mmenu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBHUE
xene3a ¢ pactBopoMm conu meau(Il)); mzyuenue crnocoOoB pazneneHus cmecer (C MOMOIIbIO
Marura, (UIbTPOBAaHUE, BbIAPUBAHUE, AUCTWUISALUSA, XpoMarorpadus), MpOBEICHHUE
OUYMCTKMA TOBAPEHHOW COJIM; HAONIOACHHE U ONUCAHUE PEe3yJbTAaTOB MPOBEICHHS OIbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHMs  MacChl;  CO3JaHHE  MOJENEH  MOJEKYJ
(11apocTep KHEBBIX).

BaHeiimme npeacTaBuTe/ M HEOPraHU4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bozmyxa. Kucimoponx — 3l€eMEHT W IpoOCTO€ BEIIECTBO.
Haxoxxnenune xucnopoma B mpupone, (U3MYECKHME U XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenue kuciopona. CrnocoObl MONyYeHHS KHUCIOpoJa B
JmabopaTopuu U MPOMBITIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoze. O30H — aJlIoTpoIHas
Moau(UKaAIUSA KUCTIOPOA.

TeroBoil 3(p¢deKkT XUMHUYECKOM peakiuu, TEePMOXHUMHUYECKHE YpaBHEHUs, OK30- U
SHAOTEPMHUECKHE peakuuu. TOMIuBO: yYroib M MeETaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3(deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — snemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoaa B npupoe, hpusndeckue
U XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MostydeHus. KucioTsl u conu.

KonunuectBo BemectBa. Monbs. MonsipHas macca. 3akoH ABorajapo. MossipHblii 00bEM
ra3oB. PacuéTbl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoWcTBa BoAbl. Boma kak pactBopurens. PactBopbel. HaceleHHsle u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOopuMOCTh BemiecTB B BoAe. MaccoBas [10yisl BEIIECTBA B
pacTBope. XUMHUYECKUE CBOKCTBA BOAbl. OCHOBaHMS. Poib pacTBOpOB B IPUPOJE U B KU3HU
yesoBeka. KpyroBopor BOJbl B MpUpOJE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOIHBIX BOJ.

Knaccudukanus nHeoprannueckux coeauHeHuit. Oxcuapl. Kiaccudukanuss OKCHAOB:
coyieoOpa3zytone  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHBIE) U  HECcoJeoOpas3yroIIue.
HoMmenknarypa okcumoB (MeXAyHapoaHas W TpuBHalbHas). DU3NUECKHME U XUMHYECKHE
cBolcTBa OKCUIOB. [lomyueHne okCcuaoB.

OcHoBanusi. Kinaccudukanuss ocHOBaHUN: MIENOYM UM HEPACTBOPUMbBbIE OCHOBAHWUSL.
Homenkinatypa ocHoBaHM (MEXIyHapoAHas W TpuUBHaNbHas). OU3NYECKUE U XMUMHUYECKUE
cBOMCTBa OCHOBaHUU. [lonydyenrne ocHOBaHUI.

Kucnorel. Knaccudukanus kucinor. Homenknatypa kuciaor (MeXIyHapoAHas W
TpuBUaibHas). dOusnueckrue M XUMHYECKHE CBOMCTBA KHUCIOT. Psii aKTUBHOCTH METalJIOB
H. H. bekerosa. Ilonyuenue Kucior.

Comu. HomeHnkiarypa coseil (MexIyHapoaHas U TpuBUaidbHasA). OU3NUECKUE U XUMUUYECKUE
cBoMcTBAa coJiel. [lomyyeHnne comnen.

I'enernueckas cBsI3b MEXAY KJacCaMU HEOPTaHMUYECKUX COECTMHEHUM.

XUMUYECKUN JKCHEPUMEHT: KadyeCTBEHHOE OIpPEAC/ICHUE COJEp)KaHUsd KHCIopoJa B
BO3/yX€; TMOJy4YeHHe, coOupaHue, paclo3HaBaHUE U U3yUYEHHE CBOWCTB KHCIOPOJa;
HAOJIOZIeHNE B3aMMOJICHCTBUSL BEIIECTB C KUCIOPOJAOM M YCIOBUSI BO3HHUKHOBEHHUS H
MpeKpalleHnss TopeHust (moskapa); O3HAKOMJIEHHE € Oo0pasllaMd OKCHAOB M OIHCaHHE HX
CBOMCTB; MOJIy4eHUE, COOMpaHe, paclio3HaBaHUE U M3yueHHE CBOWCTB BOAOPOAa (TOpeHue);
B3auMozeiicteue  Bogopona ¢ okcupoM — menu(Il)  (BO3MOXHO — HCMOJB30BaHUE
BHJIEOMATepUasoB); HaOIIOJeHUE O00pa3lioB BEILIECTB KOJIMYECTBOM | MOJb; HCCIEIOBaHUE
0COOEHHOCTEH pACTBOPEHMS BEIIECTB C PA3IMYHON PaCTBOPHUMOCTHIO; IPHUTOTOBJICHUE
pPacTBOpPOB C OINpPENCIEHHOM MacCOBOM [JOJIEHW PACTBOPEHHOIO BEIIECTBA; B3aUMOJICUCTBUE



BOJIBI C MeTaJyIaMU (HATPUEM U KalibliieM) (BO3MOXKHO HCIIOJIB30BaHUE BUJIEOMATEPHUATIOB);
ONpEIEICHUE PACTBOPOB KHCIOT M MIEJIOYEH C IOMOIIBIO WHIUKATOPOB; HCCIIECIOBAHUE
00pa310B HEOPraHWYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB; HAOIIOJEHHE M3MEHEHHS OKPAacKU
MHIUKAaTOPOB B pAaCTBOPax KHUCIIOT U ILEJI0YeH; u3yueHue B3aumoaencTsus okcuaa meau(ll) c
pacTBOPOM CEPHOM KHUCIOTHI, KHCIOT C METajUIaMH, PEAKLIUN HEUTpaIu3aluM; IOJyYEHUE
HEPAaCTBOPUMBIX OCHOBAaHHM, BBITECHEHME OJHOTO METajula JIPYTMM W3 pacTBOpa COJIH;
pelIeHre JKCIIEPUMEHTANBHBIX 3aja4 1o TeMe «Baxnelmume Kiacchl HEOPraHUYECKHX
COCIMHEHUI.

IHepuoanueckuit 3axkoH u Ilepuoamueckass cucreMa xumMudeckux djiemenros /JI. U.
Menpneneena. Crpoenue aTOMOB. Xumuueckast CBS3b. OxucaurenbHO-
BOCCTAHOBHTE/IbHbIC PEaAKLUH

[lepBble MONBITKN KIaCCU(PUKALUU XUMHUYECKUX 3JeMeHTOB. [loHATHE O Tpynmax CXOTHBIX
AJIEMEHTOB (LIEJIOYHbIE W IIEJIOYHO3EMEJbHBIE METaJUIbl, TaJIOT€Hbl, HHEPTHBIE Tas3bl).
DneMeHThl, KOTOpble 00pa3ytoT aM(poTepHbIe OKCUIBI U THIPOKCHUIBI.

[lepnoanueckuii  3aKOH. ITepnoanueckas CUCTEMAa  XUMHYECKHX  DJIEMEHTOB
. . MengeneeBa. KopoTkonepuoanass u JuyMHHOnepuogHas (opwmel Ilepuoanueckoit
cuctembl xumudeckux aneMeHTtoB JI. M. Menpneneesa. Ilepuonsl u rpynmnsl. Pusndeckuit
CMBICJI TIOPSIKOBOI'O HOMEPa, HOMEPOB MEPHUOJIA U TPYIIIbI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX
obonouek aTtoMoB TepBbIX 20 Xxumuueckux diemMeHTOB Ilepuommueckoir cuctemsr [I. WM.
MenpeneeBa. XapakTepUCTUKAa XUMUUYECKOT0 JIEMEHTA IO €ro NosioxkeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJnyca aTOMOB XMMHUYECKHX DJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam u nepuoaam. 3HaueHue [lepuoanueckoro 3akoHa u
[lepnoanueckoil CUCTEMBlI XUMHUYECKUX 3JIEMEHTOB JJIsl Pa3BUTUS Hayku W npaktuku. J[. U.
MeneneeB — y4Y€HbBIN U TPaKIaHUH.

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

Crenenp okucneHusi. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iponecchl okucieHus
¥ BOCCTaHOBJIEHUs. OKUCIUTEIN U BOCCTAHOBUTEH.

XUMUYECKUH DKCHEPUMEHT: H3y4YeHHE O0OpaslloB BEIIECTB METAJUIOB W HEMETAJIOB;
B3aUMOJICMCTBHE THAPOKCHIA IMHKA C PACTBOPAMH KHUCJIOT U IIEJIOYEH; IPOBEJACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX — peakiuii  (ropeHue,
pEeaKIu pa3ioKEHUsI, COEIUHEHHUS).

MexnpeamMeTHbIe CBA3U

Peanuzanus MeXnpeaMeTHBIX CBsi3eld NMpU U3YYCHHH XUMHUHM B 8 Kilacce OCYIIECTBISETCS
yepe3 UCIOJb30BaHHE KaK OOIIUX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U MOHSTH,
SIBJISIFOLLIUXCSL CHCTEMHBIMHU JIJ1s1 OTAEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmne ecTecCTBEHHO-HAYYHbIC MOHATHS: HAyYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIM3,
CHHTE3, KiaccupuKkauusi, MNEePUOAUYHOCTh, HAOIIOJCHUE, ISKCIEPUMEHT, MOJICIIMPOBAHUE,
U3MEPEHUE, MOJIETIb, SIBJICHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHI, HW30TOIIbI,
PazMoOaKTUBHOCTh, MOJIEKYJIa, DJCKTPUYECKHI 3apsjl, BEIIeCTBO, TElI0, 00bEM, arperaTHoe
COCTOSIHME BEIECTBA, a3, (U3NYeCKHe BEIMYUHBI, CIUHHIIBI U3MEPEHUs, KOCMOC, IUIaHETHl,
3BE3161, CoMHIIE.

buonorus: hotocunres, neixanue, buocdepa.

['eorpadus: atmochepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MTOPO/BI, TOJE3HBIE HCKOMAeMBbIE,
TOIUIMBO, BOAHBIEC PECYPCHI.



9 KJIACC

BemecTBo 1 xXuMHnuyeckasi peaKkuusi

Ileppoanueckuii  3aKOH. Ilepnoanueckas CUCTEMA  XUMHUYECKHUX  DJIEMEHTOB
. Y. MenpaeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKUX
JJIEMEHTOB NEPBBIX TPEX MEPHOJOB, KalMs, KaJIbIUA U WX COCAUHEHHU B COOTBETCTBUH C
ITOJIO’KEHUEM JJIEMEHTOB B llepnonnueckol cucrtemMe U CTPOCHHEM MX aTOMOB.

Crpoenune BemecTBa: BHIBI XHMHYECKOW CBSI3M. THMBI KPUCTAUNIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALNIMYECKOW PEIIETKH U BHUJA XUMHYECKOU
CBSI3U.

Knaccudukamuss u HOMEHKJIATypa HEOPraHUYECKHX BeEHIeCTB (MEXAyHapoaHas U
TpUBHAIbHAs). XUMHUYECKHE CBOWCTBA BEUIECTB, OTHOCAUIMXCS K pa3IMYHBIM KJlaccaM
HEOPraHMYECKUX COCIMHECHUN, TEHETUYECKas CBSI3b HEOPTAHUYECKUX BEIECTB.

Krnaccudukanus XMMHUECKUX peaklUuid MO pa3IudHbIM IMpHU3HAaKaM (MO YUCIY U COCTaBy
YYacTBYIOIIMX B pEakUUU BEUIECTB, MO TEIUIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTeleHeu
OKHUCJIEHHUSI XMMHYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, MO YYacTHIO KaTalu3aropa). JK30- U
SHIOTEPMHUUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitue o ckopocTn XuMH4Yeckod peakuuu. [loHsTHe 00 0OpaTHUMBIX U HEOOpPaTHUMBIX
XUMUYECKUX peakiusax. [loHATHE O TOMOIreHHBIX M TeTepOoreHHbIX peakuusax. [lonarue o
XUMUYECKOM paBHOBecHHM. DakTopbl, BIMSIOIIME HAa CKOPOCTh XMMHYECKOM peakuuu U
MIOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE pPEAKLUM, JJICKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTAHOBUTENIbHON peakiuu. CoCTaBlIeHHE YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAHUEM METO/1a AIEKTPOHHOTO OaaHca.

Teopust PNEKTPOIUTUYECKONW NUCCOUMALMM. DJEKTPOJIUTHI U HEDJIEKTPOIUTHL. KaTHOHBI,
aHMOHBL. MeXaHM3M JUCCOLMAlMU BEIIECTB C Pa3IMYHBIMU BHJIAMH XHMHUYECKOW CBSI3H.
Crenenp quccounanuu. CuiibHble U ci1a0ble 3JIEKTPOTUTHIL.

Peakuuu monHoro oOMeHa. YcloBUSI MPOTEKaHUS peaKMii MOHHOrO OOMEHa, MOJHBbIE U
COKpall€HHbIE MOHHBbIE ypaBHEHUs peakuuid. CBONCTBA KHUCIOT, OCHOBAHHWI U COJEl B CBETE
NpeCTaBICHUI 00 SJIEKTPOIUTHYECKON nucconuanuu. KadecTBeHHBbIE peaklMd Ha HOHBI
[TonsTHE O THAPOIU3E CONE.

XWMHUYECKUN SKCIEPUMEHT: O3HAKOMIICHHE C MOJEISAMH KPUCTAUIMYECKUX PEIIETOK
HEOpPraHMYECKUX BEIIECTB — METAJIOB W HeMeTauioB (rpadura M aiMasa), CIOXKHBIX
BEILIECTB (XJIOpUJIa HATPUs); UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuuu OT
BO3JICHCTBUS Pa3INYHbIX (DAKTOPOB; UCCIIEIOBAHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mpolecca JUCCOLMAlMK  KHCIOT, Iejdodell W cojiell  (BO3MOXKHO  HCIOJB30BAaHUE
BHJIEOMATEPHUAIIOB); TIPOBEJICHUE OMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKHN MIPOTEKAHUS peaKnui
MOHHOTO oOMeHa (0Opa3oBaHME OcCajKa, BbIIEJICHHE Ta3a, OO0pa3oBaHHE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX — peakiuii  (ropeHue,
peakUuu paslIoKEHUsI, COEIMHEHNUs); PacllO3HABAHUE HEOPraHMYECKHUX BEIIECTB C IOMOILBIO
KAaueCTBEHHBIX PEaKLMi Ha MOHBI; PELICHUE IKCIIEPUMEHTAIbHBIX 3a/ay.

Hemertannbl 1 UX coeiNHEHUA

OOm1as xapakrepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CTpoeHue u Gu3NYecKre CBOWCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XUMHUYECKHE
CBOICTBAa Ha IpHUMeEpe XJopa (B3aUMOJEHCTBHE C MeETalJlaMH, HEMETaJlJIaMH, ILIEJI0YaMH).
Xnopoojmopoa. ComnsiHasg KHUCIIOTa, XWMHUYECKHE CBOWCTBA, IIOJIyYEHHE, IPUMEHEHHE.
JleficTBue XxJIOpa M XJIOPOBOAOPOJA HAa OpPraHM3M 4YeEJIOBEKa. BakHeWInne XJIOpHUIbl U HX
HaxO0KJICHUE B IIPUPOLE.



OoOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHNU OKUCIICHHUS.

CrpoeHue u pu3NYECKre CBOMCTBA MPOCTBIX BEUIECTB — KUCIOPOJA U CEpbl. AJUIOTPOITHBIE
MoaudUKaIMu KUciaopoda U cepbl. XUMUUYecKue cBorcTBa cepbl. CepoBOAOPOJ, CTPOECHUE,
¢uznueckue M XUMHYECKHE CBoOilcTBAa. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX
okcunoB. CepHas KUCIIOTa, GU3MUECKUE U XUMHUUECKHE CBOMCTBA (00IIMe KaK MPeCTaBUTEIS
Kjlacca KHUCIOT M crnenuduyeckue). XUMHUECKHE pEaKIUH, JIeKallue B  OCHOBE
MPOMBIIIIJIEHHOr0 crocoba monydyeHus cepHoil kucnotel. [lpumenenme. Conu cepHoit
KHUCIIOTHI, KaueCTBEHHasl peakuus Ha cyibdar-uoH. HaxoxneHnue cepbl U €€ coelMHEHUHN B
npupoae. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeAUMHEHUSAMH Cepbl (KUCIOTHBIC
JIOK M, 3arpsI3HEHNE BO3/lyXa U BOAOEMOB), CIIOCOOBI €ro MpeoTBpaICHHS.

OO6mass xapakTepucTHkKa »31eMeHTOB VA-rpynmbl. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTETIEHNU OKUCIICHHUS.

A3OT, pacmpocTpaHeHHe B NpHupoje, (u3NUecKue M XUMHUYeckue cBoicTBa. Kpyrosopot
a3oTa B HpHUpoae. AMMHAK, €ro (PU3NYECKUE U XUMHUYECKHE CBOWMCTBA, MOJYYCHHE M
npumeHenre. Coiau amMMOHHUS, UX (GU3NYECKHE W XHMMHYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THAsl KUCJIOTA, €€ MojdydeHue, Gu3nyeckue u
XUMHYECKHe CBOMCTBa (OOmIMe KakK MpeACTaBUTENsS Kiacca KHUCIOT M chelupuyecKue).
Wcnonb3oBanne HUTPATOB W CoJied aMMOHHMSI B KauyeCTBE MHUHEPAIbHBIX YJIOOpEHHI.
XUMUYECKOe 3arpsi3HEHHE OKpYyXkKalouleil cpeibl COSAMHEHHMSIMH a30Ta (KUCIOTHBIE AOMKAM,
3arpsi3HeHUe BO3yXa, OYBBI U BOJIOEMOB).

®docdop, amnorponHbie Moaudukanuu dochopa, puUMIECKUEe W XUMHYECKHE CBOMCTBA.
Oxkcua pocdopa(V) u dbochopnas kuciora, Gu3nIecKrue 1 XUMHUUECKUE CBOMCTBA, TIOJyUYCHHE.
Hcnonb3oBanue GocdaroB B kauecTBE MUHEPAIbHBIX YAOOPEHUN.

Oo6mas xapakrepuctuka nsieMeHTOB I[VA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTpoIHble MOJU(UKALKU, PACIPOCTpAHEHHWE B TNpUpoLe, (PU3NYECKUE U
XUMHYECKHe cBoiicTBa. Ancopouus. Kpyrosopot yriaepoaa B npupoje. OKCUasl yriepoaa, ux
¢buznueckue W XUMHYECKHE CBOICTBA, JEMCTBHME HA JKUBBIE OpPraHU3MBbI, MOJy4YECHUE
U TIpUMEHEHHEe. DKOJIOTUYECKUEe MpoOJieMbl, CBsi3aHHbIEe ¢ okcuaoMm yriepona(lV); rumoresa
rJ100aTFHOTO TOTETJICHUSI KIIMMaTa; MapHUKOBBIN 3P dekT. YroapHas KUCIOTa U €€ COJH, UX
¢du3nueckue U XUMUYECKHE CBOMCTBA, MOJydeHue U npuMeHeHue. KauecTBeHHas peakuusi 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,
YyIJIEBOJAaX — U HUX POJM B JKMU3HU 4YelloBeka. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCAUHECHUN.

Kpemuuii, ero ¢usndyeckue M XUMUYECKHE CBOWMCTBA, TOJy4YCHHWE U TPUMEHEHUE.
Coenunenust kpeMHus B mpuponae. OOmue upencraBieHusi o0 okcune kpemHus(IV) u
KpeMHHEBOM Kkuciote. CHIMKaThl, UX UCIOJIb30BaHUE B OBITY, MEUIIMHE, IPOMBIIIJICHHOCTH.
Baxwneiiime cTpouTenbHble MaTepHalbl: KEpaMUKa, CTEKIIO, IIEMEHT, OeTOH, »Kele300€TOH.
[Tpo6nembl 6e3011aCHOTO UCIIOIB30BAHUS CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEHEBHOMN KU3HU.

XUMUYECKUH DJKCHEPUMEHT: H3YYEHHE OOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCIJIOTBI; MPOBEJCHHE KAaYeCTBEHHBIX PEaKUUN Ha XJIOPHUI-MOHBI U HAOIIOACHHE
MPU3HAKOB UX NPOTEKAHMS; OIBITHI, OTpakaomue (pu3nyeckue M XUMHUYECKHE CBOMCTBA
raJIOTEHOB U UX COEMHEHUH (BO3MOKHO MCIOJIb30BAHUE BUAECOMATEPHUATIOB); O3HAKOMIIEHHE C



oOpa3uamu XJOpUI0B (TFaJIOTEHU/IOB); O3HAKOMIIEHHE C 00pa3liaMu Cepbl U €€ COeTUHEHUSIMU
(BO3MOXHO MCIOJIb30BAaHUE BUICOMATEPHUATIOB); HAOOIEHUE Mpoliecca O0yTIIMBaHUs caxapa
MOJ JIEUCTBHEM KOHUECHTPUPOBAHHOW CEPHOW KHCIOTHI, WU3YYECHHE XHWMHYECKUX CBOWCTB
pa30aBiIeHHON CEpHON KHCIOTHI, MPOBEJACHHE KAaYECTBEHHOM pEaKIUu Ha Cyiab(paT-uOH U
HaOII0/IeHNEe MpU3HAKa €€ MPOTEKaHHUs; O3HAKOMJIEHHWE C (PU3MYECKMMH CBOMCTBAMH a30Ta,
dochopa u ux coemuHeHUN (BO3MOXKHO HCIOJIB30BaHUE BHUICOMATEPHAIOB), OOpa3lamMu
a30THBIX U (GochHOpHBIX yAOOpPEHHUH; MOIyYeHHE, cOOMpaHue, pacro3HaBaHUE W H3YUCHUE
CBOMCTB aMMHUaka; MPOBEACHUE KaueCTBEHHBIX peaklMii Ha MOH aMMOHHS U (ocdar-uoH u
W3y4YEHUE IPU3HAKOB MX MPOTEKAHMs, B3aUMOJICHCTBHE KOHLICHTPUPOBAHHOW a30THOM
KHCJIOTBI C MeAbl0 (BO3MOXXHO HCIOJIb30BAaHHWE BHUICOMATEPHANIOB); H3Y4YEHUE MO/eei
KPUCTAIUTMYECKUX PEmIETOK anmasza, rpaduta, ¢yinepeHa; O3HAKOMIICHHE C MPOIECCOM
a7copOIMu PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM IMPOTHBOTA3a;
MoJIyueHue, cobupanue, pacro3HaBaHUE U U3YYCHHE CBOMCTB YIVIEKHCIIOTO rasa; MPOBEJICHHE
KaueCTBEHHBIX peakiui Ha KapOOHAT- U CUJIMKAT-HOHBl W M3YYEHHUE TMPU3HAKOB HX
MPOTEKAHUSI; O3HAKOMJICHHUE C TMPOAYKIMEH CUIUKATHOW TMPOMBIIIJICHHOCTH; PEIICHHE
AKCTIEPUMEHTANBHBIX 33/1au 10 TeMe «BakHelIne HeMeTauTbl M UX COSTUHEHUS.

MeTaJuibl U UX COeTUHEHMSI

OO0mras XapakTepUCTHKAa XHUMHYECKUX DJJIEMEHTOB — METAJIOB HAa OCHOBAaHMHM HX
nojioxxkeHuss B llepuomuueckort cucreme xumuyeckux diemeHtoB [[. M. MenneneeBa u
ctpoerusi atomoB. CTpoeHHe MeTauioB. MeTamauyeckas CBS3b M MeTauInuecKas
KpUCTAITUYECKas PEMIETKA. DIEKTPOXUMHUUCCKUHN PsJl HAMPSHKCHU MeTaioB. OU3HYECKUe U
XUMHYECKHe CBoiicTBa MeTawioB. OOmue crnocoObl moiydeHuss MertamioB. [loHsitue o
KOPpPO3UU METAJUIOB, OCHOBHBIE CIOCOOBI 3alIMTHl UX OT KOoppo3uu. CruiaBbl (CTalb, YyTyH,
TIOPATIOMUHHM, OPOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIILIEHHOCTH.

[lenounble MeTauIbl: NoJI0KeHUE B lleproanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa; CTpOCHHE UX aTOMOB; HaXOXACHUE B Ipupoe. PU3NUECKUE U XUMUYECKHE
cBoiicTBa (Ha mnpumepe Harpus U Kamus). OKCHUIBI M TUIPOKCHUIBI HATPUS M KaJHs.
[IpuMeHeHue 1IeT0YHBIX METAJUIOB U X COCTUHEHU.

[lenouyHO3eMeENbHBIE METAILIBI MAarHUI M KalbLU: MojoxxkeHue B [lepuoanueckoil cucreme
xumuyeckux smeMeHtoB JI. . MenzeneeBa; cTpoeHue MX aTOMOB; HAXOXJICHUE B MPUPOJIE.
@u3nuecKkue U XMMUYECKUE CBOICTBA MArHUs M Kaiblusa. BaxHeillne coeInHEHUs KalbLHs
(okcun, runpokcu, conu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUs!.

Amomunuii: nonoxenue B Ilepuogmyeckoid cucreme Xxumuueckux »siaemeHtoB [I. U.
MeHeneeBa; CTpO€HHUE aTOMa; HaXOXJAeHue B npupojae. dusnyeckne 1 XUMHUYECKUE CBOMCTBA
amoMuHUS. AMQOTEpHBIE CBOMCTBA OKCH/IA M TUIPOKCH]IA ATFOMUHUS.

XKenezo: mnomoxkenue B llepuogmueckoil  cucTeME  XMMHMUYECKHUX  AJIEMEHTOB
J1. 1. MenpeneeBa; cTpoe€HUE aTOMa; HaxoXKJIeHue B mnpupoje. Ousndyeckue M XMMUUYECKUE
cBoiicTBa xene3a. Oxcuppl, ruapokcuasl u comu xenesa(ll) u sxemesa(Ill), mx cocras,
CBOWCTBA U MOJIYYEHHUE.

XUMUYECKUH DKCIEPUMEHT: O3HAKOMJIEHHE C o0pa3laMd METaUIOB M CIUIABOB, HUX
(Gu3MUeCKUMH CBOWCTBAMHM, H3yU€HHUE pPE3yJbTaTOB KOPPO3UHM METaIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHANIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCHAA KajbIlUus U
HaTpusi C BOJOM (BO3MOXXHO HCIIOJIb30BAHUE BHUECOMATEPHUANIOB); HCCIEIOBAHUE CBOWUCTB
XKECTKOWM BOJBI; IIpollecca TOPEHUsl Keje3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BAHHE
BHJIECOMATE€pHUAJIOB); NPU3HAKOB MPOTEKaHUs KauyeCTBEHHBIX pEakUWid Ha HOHBI (MarHus,
Kalblvs, amroMuHus, nuHka, xene3a(ll) u xenesa(Ill), menu(Il)); HaGmroneHne U ommcanue
MPOLIECCOB  OKpALIMBAHUS IUJIAMEHHM HWOHAMHU HATpus, Kajaus M Kalblus (BO3MOXHO
WCIIOJIb30BAHUE BUJICOMATEPUANIOB); HCCIEOBaHHEe aM(OTEPHBIX CBONCTB THUAPOKCHIA



ATIOMUHMS ¥ TUAPOKCHUA IMHKA; PEIICHUE DKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHenmue
METAJUIbl U UX COCAVUHEHUS.

XuMus M OKpPY:KaIIas cpeaa

HoBeie matepmanel u TexHonoruu. BemecrBa u mMarepuanbl B IMOBCEJHEBHOM JKH3HU
YyeJoBeKa. XUMHUS U 340pOBbe. be3onmacHoe UCnonb30BaHUE BEIIECTB U XMMUYECKUX PEAKIUN
B ObITy. IlepBas momouls IpH XUMUYECKUX OXKOTrax M OoTpaBieHHUsIX. OCHOBBI 3KOJOTUYECKOU
IrpaMOTHOCTH. XHMMHMYECKOE 3arpsi3HEHUE OKpy’Karoled cpeabl (mpenenbHas IOMycTUMas
koHueHTpanus Bemects — [1JIK). Poib XxuMun B pelieHuN 3KOJIOTHIECKUX TTPOOIeM.

[IpupoHbIE UCTOYHHMKHU YTIEBOJOPOAOB (Yyroiib, MPUPOIHBIN Ta3, HEPThH), MPOIYKTHI HX
nepepadboTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

XUMUYECKUN IKCIEPUMEHT: M3yueHue oO0pa3loB MaTepuaioB (CTEKJIO, CIUIaBbl METaJIOB,
MOJINMEPHBIE MAaTEPUAIIBI).

MexnpeamMeTHbie CBA3H

Peanu3anus MeXnpeIMETHBIX CBSI3€M NPH M3YYEHHH XUMHHM B 9 Kiacce OCyIIeCTBISAETCA
yepe3 HCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATUH, Tak U MOHSTHM,
ABJISIFOLUXCSA CUCTEMHBIMU JUIsl OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LHKIIA.
Peanu3anus MeXIpeIMETHBIX CBSA3E€H IPU U3YUEHUU XUMUU B 9 Kilacce OCYLIECTBISETCS Yepes
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHMA, TaK W TOHSATUH, SBISTIONTAXCS
CUCTEMHBIMU ISl OTJIETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011re ecTeCTBEHHO-HAYYHbIE MOHATHS: HaAyYHBIA (DaKT, rUNOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, KiIaccuukanusi, MEePUOJUYHOCTb, HAOIIOJEHHE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MepeHHe, MOJIelIb, SIBJICHNE, TAPHUKOBBINA AP PEKT, TEXHOJIOTUsl, MaTepUabl.

®usuka: Marepus, aToM, OJJIEKTPOH, TIPOTOH, HEUTPOH, WOH, HYKIHJI, HW30TOIIbI,
PaaMOAKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUYECKUA 3apsif, NPOBOJHUKH, IOJYIIPOBOJHUKH,
IURIIEKTPUKU, (DOTOIJIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHHE BEIleCTBa, Ias,
pacTBOp, PACTBOPUMOCTh, KpUCTAIJIMYECKas pelerka, CIUIaBbl, (U3MYECKHe BEJIUYHHBI,
€AVMHULbI U3MEPEHNU S, KOCMUYECKOE ITPOCTPAHCTBO, INIAHETHI, 3BE3/1bl, COJIHIIE.

buonorus: ¢orocunrtes, npixanue, Ouochepa, IKOCHCTEMA, MHUHEpAIbHbIE YyIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEJIbHbIE BELIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TTOPOJIbI, TOJIE3HBIE UCKOMIaeMbIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJIbHBIE PE3VJIbTATDI

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

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHMS IPOTPaMMbI OCHOBHOI'O OOIIEro 0Opa30BaHHS
JOCTUTAIOTCS B X0Ji¢ 00yYeHHs XUMHUH B €AMHCTBE yU€OHOW M BOCIIMTATEIbLHOM IEATEIbHOCTH
OpraHu3anid B COOTBETCTBUH C TPAJAUIHUOHHBIMA POCCUHCKHMHU COIMOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPUHATHIMH B OOIIECTBE IPaBHUJIaMH W HOPMaMH
MOBEJACHHUS M CIIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHMS, CaMOPa3BUTUSA U COLMATU3AIUN
00ydJaronuxcsi.

JIMYHOCTHBIC PE3YJIbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCJIC B YACTH:

[TaTproTHYECKOTO BOCITUTAHUS

1) IEHHOCTHOT'O OTHOIIICHHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUCCKOMY U HAYYHOMY
HACJICJIMIO, TMOHMMAHUS 3HAYCHHUS XUMHUYCCKOW HAayKH B JKM3HH COBPEMEHHOTO OOIICCTBA,
CIOCOOHOCTH BIJIAJICTh TOCTOBEPHOM WH(pOPMAIIMEH O TEPEIOBBIX JOCTHKEHUSIX U OTKPBITHIX



MHUPOBOM M OTEUECTBEHHOW XUMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMNCTBE
MUpa 1 00IeCTBa;

['paxxmanckoro BOCHUTaHHS

2) OpelCTaBIICHUS O COLMAIBHBIX HOPMAax W MpaBUJIaX MEXIMYHOCTHBIX OTHOILICHUWU B
KOJJIEKTHBE, KOMMYHHMKAaTHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOMW, Yy4eOHo-
MCCIIeI0BATENbCKOM, TBOPYECKOM W JpPYyrMX BHAAX AESTENbHOCTH; TOTOBHOCTH K pa3HO-
00pa3HOil COBMECTHOM JESTENIbHOCTH IMPHU BBINOJIHEHUH Y4eOHBIX, MMO3HABATEIbHBIX 3a7ady,
BBITIOJTHEHUU XHUMHYECKUX DKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOILM B Ipoliecce ATOW yueOHOU J1eATeIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEICHHUE W TOCTYNKH CBOMX TOBApHUIEH C TO3UIMHA HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

[leHHOCTH HAYYHOI'O MMO3HAHUS

3) MHPOBO33PEHYECKUX TMPEACTABICHUNA O BEIIECTBE M XUMHUYECKOH peakinH,
COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIOLIUX OCHOBY ISt
MOHMMAHUSI CYIIHOCTH HAay4yHOM KapTUHBI MHpa; TPEACTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOAbI, B3aUMOCBS3SIX YeJOBEKa C MPUPOAHON CPESIOoN, O posn
XUMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHUBOB, HAMPABJICHHBIX Ha TOJYy4YCHHE HOBBIX 3HAHHWN MO XUMUHU,
HEO0OXOIMMBIX U1 00bSICHEHUS HAOMI0AaeMbIX IPOIIECCOB U SIBICHMUIA;

5) mo3HaBatenbHOU, HHGOPMAITMOHHOW W YHUTATEIbCKOW KYJIbTYpPbI, B TOM YHCJIE HABHIKOB
CaMOCTOSITEIbHOW pabOThl ¢ Yy4eOHBIMH TEKCTaMHU, CIIPABOYHOM JIUTEpPaTypOM, JOCTYIMHBIMU
TEXHUYECKUMHU CPeACTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHIO ¥ MO3HAHUIO, JHOO03HATETLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHOW U UCCIIEI0BATENIbCKOM AESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBJICHHOCTH U YPOBHSI 00y4YeHUS B AaJIbHEHIIEM;

@opMHUPOBAHUS KYJIbTYPbI 30POBbsI

7) OCO3HaHHA UEHHOCTH HU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 »KWU3HU, OCO3HAHUS TOCJIECACTBHM U HENPUSTUS BPEIHBIX
OpUBBIYEK (YHOTpPEOSCHUSI alIKOroJisi, HAPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIIO/ICHUS
npaBmwil 0€30MaCHOCTH MpH OOpallleHUd C XUMHYECKHMMH BELIECTBaMU B OBITY U peajbHOU
KU3HU;

TpynoBOro BOCIUTaHUS

8) nHTepeca K MPaKTHUYECKOMY U3YUYCHHIO MTPOQeccril U TpyJa pa3iIndyHOTO poJia, YBaXKECHUE
K Tpyly WU pe3ylibTaTaM TPYAOBOW JAEITEIbHOCTH, B TOM YHCIIE HAa OCHOBE IMPUMEHEHUS
MpEeIMETHBIX 3HAHHM TO0 XUMHUHU, OCO3HAHHOTO BBIOOpa WHAUBHUAYAIbHOW TPAeKTOPUU
MPOJOJKEeHHST 00pa3oBaHUsl ¢ YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; yCrenHoi NpodecCHOHANBHON AeITeTbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH; TOTOBHOCTh aJaiTUPOBATHCS B MPOPECCUOHATILHOM cpejie;

DKOJIOTMYE€CKOTO BOCIIUTAHUS

9) sKoyOTHYECKH 11eIecO00pa3HOr0 OTHOIIEHUS K TPHUPOJe KaK HCTOYHUKY >KU3HH Ha
3emJiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHHUs LEHHOCTH 370pOBOTO M Oe30macHoro odpasa
KM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (U3UYECKOMY U TICUXMUYECKOMY
3I0pPOBBIO, OCO3HAHMSI IIEHHOCTH COOJIIOJICHUS TIPABUII OE30MMaCHOTO TOBEACHUS MIPH padboTe C
BEILIECTBAMH, a TAK)KE B CUTYaLIUSIX, YITPOKAIOLIUX 3JOPOBbIO U XKU3HU JIOCH;

10) cnocoOHOCTH TPUMEHSTh 3HAHUS, MONyYaeMble MPH M3YYCHUU XUMUU, IS PEIICHUS
3a/1a4, CBSI3AHHBIX C OKPY’KAIOLIEH NMPUPOAHOU CPENOM, MOBBILICHHUS YPOBHS KOJIOTMYECKOU
KyJbTYPBI, OCO3HAHUS TJI00ATBLHOTO XapaKTepa YKOJIOTHUECKUX MPOOIeM U IMyTel UX PelIeHus
IIOCPEJICTBOM METOJOB XUMUU;



11) 2KOJIOTHYECKOrO MBIIUICHHS, YMEHHS PYKOBOJICTBOBAaThCSA KM B II03HABATEILHOM,
KOMMYHUKATUBHOM U COLMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3VJIbTATHI

B cocrtaBe wmertampeaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAUYMMbIC s (HOPMHUPOBAHUS
MHUPOBO33PEHHS OOIIEHAYYHbIC TTOHATUS (3aKOH, TEOPHs, MPUHIIUI, TUIIOTE3a, (PakT, cucTema,
MPOIIECC, IKCHEPUMEHT M JIp.), KOTOPbIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
MpeAMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (HOPMHUPOBATH MIPEICTABICHHUE
O LENOCTHOM Hay4yHOM KapTHHE MHpa, U YHUBEpPCaJbHbIE YyueOHBIE JEHCTBUS
(Tmo3HaBaTENBHBIC, KOMMYHHUKATHUBHBIE, PETYJSTUBHBIC), KOTOpbIC o0ecrneunBaroT
dbopMupoBaHUE TOTOBHOCTH K CaMOCTOSITEIIbHOMY IIJIAHUPOBAHUIO M  OCYIIECTBICHUIO
y4eOHOU JIeATETbHOCTH.

MeranpenmMeTHble pe3yJabTaThl OCBOCHMSI 00pa3oBaTENbHOM MPOTPaMMbl 1O XUMHUU
OTPaXKaIOT OBJIAJICHUE YHUBEPCAIbLHBIMU MMO3HABATEIbHBIMU JIEHCTBUSIMU, B TOM YHCJIEC:

ba3oBeIMHU JTOrHUecCKUMH IEUCTBUSIMU

1) ymMeHueM HCMONAB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS MPU OCBOCHUHU 3HAHUM:
pacKpbIBaTh CMBIC] XHMHUYECKHX TIOHATHUH (BBIAETSATH WX XapakTEepHbIE MPU3HAKH,
yCTaHABIIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATHUSIMU ), UCTIOJIB30BATh MOHATHSI 111 OOBSICHEHUS
OTHENbHBIX (DAKTOB M SIBJICHUH; BBHIOMPATh OCHOBAHMS M KPUTEPHUH IJs KIacCHU(PUKAIH
XUMUYECKUX BEIIECTB W XUMHUYECKMX pEakIMii; yCTaHABIWBaTh NPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXJIYy OOBEKTaMH W3YUYCHHUs; CTPOUTH JIOTHUYECKHE PpaCCYX ICHUS (MHIYKTHUBHEBIE,
JIeAYKTUBHBIC, 110 aHAJIOTHH); EIaTh BEIBOABI U 3aKITFOYCHUS;

2) yMeHHeM MIPUMEHATH B MPOIIECCe MO3HAHUS MOHATHA (TIPEAMETHBIC U METANpPeAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHMHUH, MPEOOPa30BBIBATH IIUPOKO
PUMEHSEMbIC B XUMHH MOJICTIbHBIE TIPEACTABICHUS — XUMHYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckas ¢GopMmysia W ypaBHEHHE XHMHUYECKOW peaKIuu — TpPH PEIIeHUH Y4eOHO-
MO3HABATEJILHBIX 33/la4y; C YYETOM HBTHUX MOJICIbHBIX TMPEACTAaBICHUN BBISABIATh U
XapaKTEepPU30BaTh CYIIECTBEHHBIC TPU3HAKU M3y9aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKIIUi; BRISIBIATH OOIIHME 3aKOHOMEPHOCTH, TPUYMHHO-CIICICTBEHHBIC CBSI3U U
MPOTUBOPEUHUS B M3YyUYa€MbIX MPOIECCAX M SIBJCHUSIX; MpeajaraTb KPUTEPUU JJI BbISIBICHUS
3TUX 3aKOHOMEPHOCTEH M TPOTHBOPEYHUH; CaAMOCTOSITEIHHO BBIOMpATh CIOCOO pPEIICHHS
ydeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BAapHAHTOB pEIICHMs, BBIOMpaTh Hambosee
MOJIXOSIINHN ¢ YYETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB);

ba3oBbIMHE HCCIIEN0BATEIIHLCKUMH JIEHCTBUSIMU

3) yMEHHUEM HCMOJIb30BaTh MOCTABJICHHBIC BOIMPOCHI B KaUYE€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKkke B Ka4eCTBE OCHOBBI i1 (OPMHUPOBAHHUS THIIOTE3bI IO MPOBEPKE IPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

4) mpuoOpeTeHre OmbITa MO IJIAHUPOBAHUIO, OPTraHU3AIlMU M IPOBEACHUIO YUYCHHYECKUX
IKCIIEPUMEHTOB: YMEHHE HAOJI0/IaTh 3a XOJOM IIPOIECCa, CAMOCTOSATEIBHO MPOTrHO3UPOBAThH
€ro pe3yibTaT, (GOPMYJIUPOBATH 0OOOIICHUS U BBIBOJIBI IO pe3yIbTaTaM IPOBEIEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOJIeTIaHHON paboTe;

PaboToii ¢ mHbOpMarmeit

5) yMeHmeM BBIOMpATh, AHAIW3UPOBATh W HMHTEPIPETHPOBATH HHGOPMAIUIO Pa3THUYHBIX
BHUJIOB U (OPM MPEACTABIICHHUS, MOIyYaeMyI0 M3 PA3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs
JTUTEpATypa XUMHUYECKOTO COJIEpXKaHUs, CIpaBOYHBIE TMOCOOMs, pecypchl HHTepHeTa);
KPUTHUYECKHU OLICHUBATH MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO MH(POPMAIIHUIO;

6) yMeHUEM MPUMEHSTH Pa3IMYHbIE METOJIbI U 3aMPOCHI MPHU MOUCKE U 0TOOpE MH(MOpMAINH
U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsi BBITIOJHEHUS! YUEOHBIX M MO3HABATEIBHBIX



3aad  OMpPENeNEHHOTO TUMA; TNPUOOpEeTEeHHWEe OomblTa B 00JacTH  MCIOIH30BAHUS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJIOTUH, OBJAJCHUWE KYJIbTypOH aKTHBHOTO
WCIIOJIb30BAHMS PA3JIMYHBIX TIOMCKOBBIX CHUCTEM; CaMOCTOSTEIHLHO BBIOMPATh ONTUMATBHYIO
dbopMy mpencTaBicHUs HHPOPMAIMU W WUTIOCTPUPOBATH pEIIaeMble 3aJadd HECIIOKHBIMU
CXeMaMH, JuarpaMmmaMu, ApyruMu (popmamu rpaduky U UX KOMOMHALIUSIMY;

7) yMEHHEM HCIOJIb30BaTh U aHAIMU3UPOBATH B MpoIlecCe YUEOHOM M HCCIEeI0BATEIbCKON
JCSATSIIBHOCTH WH(GOPMAIUIO O BIHMSHUM POMBIIUICHHOCTH, CEILCKOTO XO3SiCTBa U
TPAHCHOPTA HA COCTOSIHUE OKPYIKAKOLIEH MPUPOTHON CPEIbI;

YHUuBepCaTbHBIMH KOMMYHHKATUBHBIMH JICHCTBUSIMU

8) ymeHumeM 3amaBaTh BOMPOCHI (B XOJ¢ JAMANOra W/WIM JUCKYCCHH) IO CYIIECTBY
oOcyxiaeMoii TeMbl, (HOPMYITHPOBATH CBOW TPEIJIOKEHUS OTHOCUTEIHHO BBITIOJHECHUS
MPEJI0KEHHOM 3a1a4u;

9) mnpuoOpeTreHHWE OMbBITA TPE3CHTAIMM PE3YJIbTATOB  BBITIOJHEHUS  XHUMHYECKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO OIbITa, JIA0OPATOPHON PabOThl MO MCCIEIOBAHUIO CBOMCTB
BEILIECTB, YUEOHOTO TIPOCKTA);

10) 3aMHTEPECOBAHHOCTH B COBMECTHOH CO CBEPCTHHKAaMH TIO3HABATCIILHOH |
WCCIIEZIOBATEIBCKON JICATENBHOCTH NPU PEUICHUH BO3HHUKAIONIMX MPOOJIEM Ha OCHOBE ydéra
OOIIMX MHTEPECOB M COIIACOBAHMS TO3UIUHN (00CYXJIeHUS, OOMEH MHEHUSMHU, «MO3TOBBIC
MITYPMbI», KOOPJWHAIIMS COBMECTHBIX JICHCTBHM, ONPEJCICHHE KPUTEPHEB IO OICHKE
Ka4yeCcTBa BBITIOJIHEHHOUW paObOTHI | JIp.);

YHUuBepCaIbHBIMU PETYJIATUBHBIMU JCHCTBUAMU

11) ymeHHMeM CcaMOCTOATENIBHO OMNPENENATh LENH JAEATEeJbHOCTH, IUIAaHHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATH U NMPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTb,
BBIOMpATh Hanbosiee dP(HEeKTUBHBIE CIMOCOOBI pelieHUs YUeOHBIX M TO3HABATENIbHBIX 3aj1ad,
CaMOCTOSITEIbHO COCTaBIISITh MJIM KOPPEKTUPOBATH MPEUIOKEHHBIA alTOPUTM JEHCTBUI Tpu
BBIMIOJTHEHUM 3aJaHUl ¢ y4€TOM TMOJyuyeHHs HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX —
BEUIECTBAX M pPEAKLHUAX; OLIEHUBAThb COOTBETCTBHE IOJIYYEHHOTO pPE3yJIbTaTa 3asiBICHHON
eI,

12) ymMeHMEM HCIIOJIb30BaTh W aHAJU3UPOBATh KOHTEKCTHI, MpejiaraéMble B YCIOBHH
3aJIaHUN.

ITPEAMETHBIE PE3YJIbTATDI

B cocraBe nmpenMeTHBIX pe3yJNbTaTOB IO OCBOCHHMIO OOS3aTENBbHOTO COJEpKaHMUS,
YCTAHOBJIGHHOTO JAaHHOM MNpUMEpHOM pabodel MporpaMMoil, BBIIEISIOT: OCBOEHHBIE
o0yyarol¥MHUCsl Hay4Hble 3HaHUS, YMEHHMS U CIOCOOBI JeHCTBHM, crneuupuyeckue s
IpeaMeTHON ob0nacTu «XUMUS», BUABI JESITEIBHOCTU IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHUI0 B pa3IMYHBIX Y4YeOHBIX M HOBBIX
CUTYaLUSIX.

[IpenmeTHble pe3ynabTaThl OTPaXaroT C(HOPMUPOBAHHOCTH Yy OOYYAIOIIMUXCS CIETYIOIIUX
YMEHUU:

8 KJIACC

1) packpvieamv cmvici OCHOBHBIX XUMHUYECKHX TOHSATHI: aTOM, MOJICKYJa, XUMHUYCCKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOYKHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOIHOPOAHA),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi JIOJIsI XUMHUYECKOTO JIEMEHTA B COCTUHEHUH, MOJIIPHBIA 00BEM,
OKCUJ, KHCIIOTA, OCHOBaHHUE, COJb, OJJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKasi peaKilus, KIacCupUKalus peakinii: peakiuu COSTUHEHUS, PEAKIIH PA3JI0KCHHUSI,



peaKkIuy 3aMeIleHusl, pPeakluu OOMEHa, 9K30- W OSHAOTEPMUYECKHE PEaKIWH; TEIUIOBOM
addexT peakunu; siAPO aTOMa, MIEKTPOHHBINA CJIOW aToMa, aTOMHasi OpOUTab, paIlyC aroMma,
XAMHWYECKasi CBSA3b, MOJSIPHAS M HEMOJSIPHAS KOBAJCHTHAS CBSI3b, HOHHAS CBS3b, HOH, KaTHOH,
aHMOH, PaCTBOP, MAacCOBast OIS BEIIECTBA (MPOIIEHTHAS KOHIICHTPAIIHs) B PACTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX ~XMMHYECKMX MOHATHH (cM. 1. 1)
MPUMEHSTH ITH ITOHSATHUS TIPHU OTIMCAHKUY BEIIECTB U UX MPEBPAICHUL;

3) ucnonvzosams XAMHYECKYI0 CHMBOJIMKY JUII COCTaBlieHHS (OpMYJ BEHIECTB |
YPaBHEHHM XUMHYECKUX PEAKLUN;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JICMCHTOB B OWHAPHBIX COCIMHCHHSX; CTCIICHb
OKHICTICHHSI DJIEMEHTOB B OWHApHBIX COCNWHEHHSX; TNPUHAMICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCcy COeAMHEHUH 1Mo (opMysiaM; BUI XMMUYECKOU CBSI3H (KOBAJICHTHAS U
MOHHAs1) B HEOPTaHUYECKUX COCTNHEHUSIX;

5) packpovisams cmwicn [epuoanyeckoro 3akona J[. M. MennmeneeBa: JIeMOHCTPHPOBATH
MOHUMaHUE TIEPUOTNIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX DJIEMEHTOB OT WX TTOJIOKECHUS
B [lepronndeckoii crucreMe; 3aKOHOB COXPAHEHHWS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJIIDHOTO ~ y4YeHHs, 3aKOHa ABOTagpO; OIHWCHIBATH W XapaKTEepPH30BaTh
Tabnuunyro Gopmy [lepromudeckoit cMCTEMBbl XUMUYECKHX DJIEMEHTOB: Pa3n4aTh MOHATHUS
«rnaBHas noarpynna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynmna)», mansie U Oonblive
MIEPUO/IbI; COOTHOCUTH 0003HAUEHHSI, KOTOphIe UMEIOTCs B Tabmuie «Ileproamueckas cuctema
xuMudeckux siaemeHToB JI. 1. MeHnzaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XWMHUYECKHX DJJIEMEHTOB (COCTaB H 3apsj supa, oOIlee YHCIO SJICKTPOHOB U
pacnpe/ielieHle UX 0 3JIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposames XAMHUUYECKHE DIIEMEHTBI, HEOPraHMYCCKHE BEIIECTBA; XUMHYCCKHE
peakuuu (10 YUCIIy ¥ COCTaBY YYacTBYIOIIMX B PEaKIlMU BEUIECTB, O TEIIOBOMY 3D PexTy);

7) xapaxmepuzoeéams (onucviéams) OOIIHEe XUMHYECKHE CBOMCTBA BEIIECTB PAa3IUUHBIX
KJIaCCOB, MOATBEPKIasi ONMHUCAaHKWE MPUMEpPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIuii;

8) npoecnosuposams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa;
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX YCIOBUSX;

9) ebiuuCasIMb OTHOCUTEIFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO
JIOJI0 XUMHUYECKOTO JJIEMEHTa 1Mo (opMysie COEIMHEHHUsS; MacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpE; MPOBOJIUTH PACUYETHI MO YPABHEHUIO XUMHUECKON PEaKINH;

10) npumernsimy OCHOBHBIC OIIEpAIIMH MBICIIUTEIILHON JEATEIBPHOCTH — aHAJIW3 M CHHTE3,
CpaBHeHHE, 0000IleHHe, CHUCTEMATU3allMI0, KIACCU(UKAINIO, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBS3€d — JUISI WM3Y4YEHUS CBOWCTB BEIIECTB W XUMHUYECKUX PEaKIIUN;
€CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUA — HAOIIOJEHNE, W3MEpPEHUe, MOJAEITUPOBAHMUE,
AKCIIEPUMEHT (pEaIbHBIN U MBICTICHHBIN);

11) credosams paBUIIaM ~ TOJB30BAHUS  XMMHYECKOHW IMOCYJIOHM MW J1abOpaTOPHBIM
o0opynoBaHMEM, a TaKXe TMpaBWiIaM OOpalleHus] C BEIIECTBAMH B COOTBETCTBHHM C
WHCTPYKIMSIMU 110 BBITIOJTHEHUIO J1A00PATOPHBIX XUMHUYECKUX OMNBITOB IO TMOJYYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEUIECTB (BOJOPOJa M KHCIOPO/a), MPUTOTOBICHUIO PACTBOPOB C
ONpPEACIEHHON MacCOBOW JOJIEM pPacTBOPEHHOIO BENIECTBA; IUIAHUPOBAaTh M IPOBOIUTH
XMMHUYECKHE IKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB ILIENOYEH U KUCIOT C HOMOILBIO
WHIMKATOPOB (Jlakmyc, (heHondTanenH, METUIOPAHK U JIp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XMMHUYECKMX TOHSATHUH: XUMHUYECKHH JJIEMEHT, aToM,
MOJIEKYyJia, WOH, KaTUOH, AHHWOH, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, BaJE€HTHOCTD,



ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas pEeaklMs, XMMHUYECKasl CBS3b,
TEIUIOBOM  3(Q(EeKT peakuumu, MoOJlb, MOJSPHBIA O00BEM, pPACTBOP;  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAs AUCCOLMALUS, PEAKIIMM HOHHOTO OOMEHa, KaTalu3aTop,
XUMHYECKOE paBHOBECHE, OOpaTUMble U  HEOOpPATHUMbIE PpEAKLUHUH, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIICHUE,
alIoTponusi, aMm(poTepHOCTb, XUMHYECKas CBSI3b (KOBaJEHTHas, MOHHAs, MeTaJUIMYecKas),
KpUCTaJNIMYecKasi pemérka, KOppo3usi METaIOB, CIUIAaBbl; CKOPOCTh XUMHUYECKOW pEeaKIMH,
npeaenbHo ponycrumas konnentpanus (I1J1K) Bemectsa;

2) unnocmpuposams B3aMMOCBSI3b  OCHOBHBIX ~XMMHYCCKHUX MOHATHH (cMm. m. 1) u
MIPUMEHSATH 3TH TOHITHS TIPU ONMKUCAHUH BEIIECTB U UX MIPEBPAILCHUII;

3) ucnonvzosams XAMHYECKYI0 CHMBOJIMKY JUIi  COCTaBlieHHS (OpMYJ BEHICCTB |
YPaBHEHHI XUMHYECKUX PEAKIUI;

4) onpedensimv BaJICHTHOCTh U CTCIICHb OKUCIICHHUS] XUMHYCCKHUX DJICMEHTOB B COCTMHEHUSIX
Pa3IMYHOIO COCTaBa; MPUHAMJIEKHOCTh BEIIECTB K ONpeNeIEHHOMY KJIacCy COEIMHEHUH MO
dbopmynaM; BHUJ XHMHYECKOM CBs3M  (KOBAJICHTHas, WOHHAs, MeTaJuIMueckas) B
HEOpPraHMYECKHX COCTUHEHUSX; 3apsA] MOHA MO0 XMMHUYECKOH (opmyse; XxapakTep cpenbl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUH, THUIN KPUCTAUIMYECKON pPEImIETKH
KOHKPETHOTO BEIIECTBA;

5) packpovieams cmwica Tlepuoaudeckoro 3akona J[. M. MeHaeneeBa U JIeMOHCTPHPOBAThH
€ro NOHMMAaHME: OMUCKIBATh U XapakTepu3oBaTh TabauuHyto popmy [leprnonuyeckoil cuctemsl
XUMHYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas moarpynna (A-rpynmna)» U «mnodovyHas
noarpynna (b-rpynma)», manbie U OGOJbIINE MEPUOAbI; COOTHOCUTH 0003HAUYEHMSI, KOTOPHIE
UMEIOTCS B TEPUOAMYECKON TaliHile, ¢ YHUCIOBBIMU XapAaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX AJIEMEHTOB (COCTaB U 3apsia sapa, 00l1ee Yucio 3JIEeKTPOHOB U paclpesiesieHne ux
[0 DJIGKTPOHHBIM CIJIOSIM); OOBACHATH OOLIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMWCTB
AJIEMEHTOB M UX COCAVMHEHUH B Ipeenax MalblX MEPUOJOB U TJIAaBHBIX MOATPYHI C YUYETOM
CTPOEHHUS UX AaTOMOB;

6) xraccuguyuposames XAMHUYECKHE DIIEMCHTBI, HEOPTaHMYCCKHE BEIIECTBA; XUMHYCCKHE
peakuuu (TI0 YUCIIy ¥ COCTAaBY YUaCTBYIOUIUX B PEAKIIMH BEIIECTB, MO TeIIOBOMY 3P dEeKTy, 1o
U3MEHEHUIO CTENeHEH OKUCIICHUS] XUMUYECKUX DJIEMEHTOB);

7) xapaxmepuzoeéams (ONKMCHIBATH) OOIIME U CHEHU(PHUIESCKHEe XHMHYECKHE CBOMCTBA
IPOCTBIX M CIIOXKHBIX BELIECTB, IOATBEPXkAAsl ONHUCAHHE MPUMEPAMH MOJIEKYJSIPHBIX H
HMOHHBIX YPaBHEHHI COOTBETCTBYIOUIUX XUMUUECKUX PEaKIUi;

8) cocmasnsame ypaBHEHUS DIICKTPOJIMTHYCCKON TUCCOIMAIIMUA KUCIIOT, IIEIOYCH U COJICH;
MOJIHBIE M COKpalI€HHbIE YpaBHEHHUS pEaKklUid HOHHOTO OOMEHa; ypaBHEHHS pEeaKIIHii,
MOATBEPKAAIOIMINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKIY BEUIECTBAMHU PA3TUYHBIX
KJIaCCOB;

9) packpvieamv  cyuHOCHb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX —PEAKIIMA  TTOCPEICTBOM
COCTAaBIICHUS AJIIEKTPOHHOTO OajaHca 3TUX PEaKIIHiA;

10) npoenosupoeéams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTHU
MPOTEKAHUSI XUMHUECKUX MPEBPAILICHUI B Pa3INUYHbIX YCIOBUSIX;

11) ebiuucsims OTHOCUTEIIBHYIO MOJICKYJISIDHYEO M MOJISIPHYIO MacChl BEUIECTB; MacCOBYIO
JIOJI0 XMMHUYECKOI0 3JIeMEHTa 1o (opMylie COeIMHEHMs; MAacCOBYIO JOJNIO BEIIECTBAa B
pacTBOpE; MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUYECKON peakiny;

12) cnedoéams mpaBuiaM — TOJB30BAaHUS ~ XUMHYECKOM IMOCYJIOW W JIaOOpaTOpHBIM
o0Opy/ZOBaHMEM, a TaKXke MpaBWIaM OOpaIleHUus C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMU TI0 BBITIOJTHEHUIO J1a00PATOPHBIX XWMUYECKUX OIBITOB IO TOJYYCHUIO H
COOMpPaHMIO Ta3000pa3HBIX BEMIECTB (AMMHAKa M YTIIEKHCIIOTO Ta3a);



13) nposodums peakyy, MOATBEPKAAIOIINE KAaUeCTBEHHBIH COCTAB Pa3lIMYHBIX BEIIECTB!
pacrno3HaBaTh ONBITHBIM MyTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHaT-, pocdar-, cuimkar-,
cynb(dar-, THUIPOKCHI-UOHBI, KATHOHBI AaMMOHMSI M HOHBl H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOILME B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

14) npumensimob OCHOBHBIC OIEPAIIMH MBICIUTEIHFHON JEATEIBHOCTH — aHAlU3 M CHUHTE3,
CpaBHEHHE, 0000IlIEHNE, CUCTEMATU3alMIO, BBISIBICHUE MPUYUHHO-CICACTBEHHBIX CBA3CH —
JUI U3y4YEHUs CBOWMCTB BEIIECTB M XMMHUYECKUX PEAKIHUI; €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAaHUS — HaONIOICHWE, HM3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId WU

MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne | HaumenoBanue
/Tl | pa3JesioB U TeM

KonnuecTBO yacoB

OnexkTpoHHbIE (HUPPOBbIE) 00Pa30BATEIBHBIE PECYPCHI

MIPOrPaMMBbI
BCErO | KOHTPOJIb | PAKTHY
HBIC €CKHe
paboThI paboThI
Paznen 1. IlepBoHavasibHbIE XUMUYECKUE TOHATHUS
1.1 | Xumus — BakHast 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHBIN y4eOHHK
0071aCTh €CTeCTBO3HAHUS "Xumus.8 knacc"
U TPaKTUYECKON https://content.edsoo.ru/lab/ - urepakTuBHbBIE BUPTYaIbHBIC TaAOOPATOPHBIE
JIeSITEIbHOCTHU YeJIOBEKa U TIPaKTHUYECKHE paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEINIbHBIE OIBITHI, JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKo 3HAHUIA.
MIxoma". Xumus, 8 knace
1.2 | BemecTBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ ->aekTpOHHBIN Y4eOHUK
U XUMHYECKHUE pEaKINu "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - IarepakTuBHBIE BUPTYaIbHBIC TaAOOPATOPHBIE
U TIPaKTHYECKHE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIE TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HAHUIA.
[Ixona". Xumus, 8 kiaacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbBIi HHTEPHET-PECypC
Wroro no pazgeny 20




Paznen 2. Baxknenmue npeIcTaBUTENN HEOPTAHNYECKUX BEIIECTB

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 JTA0OPATOPHEIC
U TIPAKTHYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumusl (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHHIA.
MIxoma". Xumus, 8 knacc

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

2.2

Bognopon.
[loagaTne o xucmorax
U COJISIX

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

https://content.edsoo.ru/lab/ - UaTepakTHBHBIC 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 -tpenasxep "O061ako 3HAHUIA.
MIxoma". Xumus, 8 knacc

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

2.3

KonnuecTBeHHBIC
OTHOIICHHUA B XMMHNU

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

https://content.edsoo.ru/lab/ - IurepakTuBHBIE BUPTYaIbHBIC 1TA0OPATOPHBIE
U TIPaKTHYECKHE paOOTHI

https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIE TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HAHUIA.
[Ixona". Xumus, 8 kimacc

https://www.yaklass.ru- IKiacc — o0pa3oBaTenbHbBIi HHTEPHET-PECypC




2.4

Bopma. PactBopsl.
TlousiTrie 00 OCHOBAHMAX

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIE BUPTYaIbHBIC JTA00OPATOPHBIE
U TIPaKTHUYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumus (SaHI/IMaTCJ'IBHBIC OIIBITHI, 3JICKTPOHHBIC IIIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 kiaacc

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

2.5

OCHOBHEIE KJIaCChI
HEOPTraHUYECKUX
COEIMHEHNN

12

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

https://content.edsoo.ru/lab/ - UaTepakTHBHBIC BUPTYaIbHBIC JTA0OPATOPHBIC
Y IPAaKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEJIbHBIE OIBITHI, JICKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O01aKo 3HAHUIA.
MIxoma". Xumus, 8 knace

https://www.yaklass.ru- IKiacc — o0Gpa3oBaTeIbHbBII HHTEPHET-PECYPC

Uroro no pazaeny

33

Paznen 3. [lepuoaunyeckuii 3akoH u llepuoanmdeckas cucreMa XxumMu4eckux ssemeHToB . 1. Menneneena.

CTpOGHI/Ie aTOMOB. XUMHYECKas CBI3b. OKUCINTEILHO-BOCCTAHOBUTEILHBIC peaKkmnuu




3.1 | [lepuomuueckuii 3aKoH u | 7 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHUK
[lepnoauueckas cucrema "Xumus.8 knacc"
XUMHUYECKHUX JIEMECHTOB https://content.edsoo.ru/lab/ - utepakTuBHBIC BUPTYaIbHBIC TAOOPATOPHBIC
1. . Menneneesa. U TIPaKTHUYECKHE 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 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC
3.2 | Xumuueckas CBS3b. 8 https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBIH yueOHUK
OkucauTenbHo- "Xumus.8 knacc"”
BOCCTaHOBHUTEIILHBIC https://content.edsoo.ru/lab/ - urepakTuBHBIE BUPTYaIbHBIC TaAOOPATOPHBIE
peakuuu U TIPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIIbHBIC OIBITHI, JJICKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061ako 3HAHUIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o06pa3oBaTelbHbBII HHTEPHET-PECYPC
Hroro no pazneny: 15
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME




9 KITACC

Ne | HaumenoBanue Koaunuectso yacos OnexkTpoHHbIE (IUPPOBBIE) 00PA30BATEIBHBIE PECYPCHI
/Tl | pa3JesioB U TEM
MIPOTPaMMBbI
BCEro | KOHTPOJIb | MpaKTU4e
HBIC CKHe
paboThI paboThI
Paszpen 1. BemecTBo 1 XuMHYECKHUE peaKIUn
1.1 | TloBTOpEHHE 1 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YueOHUK
yrayOieHue 3HaHUH "Xumus 9 knacc"
OCHOBHBIX pa3/IeiioB https://content.edsoo.ru/lab/ - nTepakTuBHBIC BUPTYaIbHBIC
Kypca 8 kiacca 1abopaTOpHbBIC U MPAKTHYECKUE 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 "O061aKko 3HAHUIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC
1.2 | OcHoBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"

XUMHNYCCKHUX peaKHI/Iﬁ

https://content.edsoo.ru/lab/ - urepakTuBHBIE BUPTYaJbHbIE
1abopaTOpHBIC U MPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (SaHI/IMaTCJ'IBHBIe OIIBITBI, 3JICKTPOHHBLIC IIAKAThI 1 TCCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HAHUIA.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbIi HHTEPHET-PECypC




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

JIMCCOIHAITHS. "Xumug 9 kimacc"

XUMHYECKHE PEAKIUU 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 "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC

Uroro no pazneny 19
Paznen 2. HemeTtasuibl ¥ UX COeIMHEHUSI
2.1 | O6miast xapakrepucTuka |4 0 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbBIN YueOHUK

XUMHYECKHUX PJIEMEHTOB "Xumus 9 knacc"

VIIA-rpymisl. ['agoreHst https://content.edsoo.ru/lab/ - IutepakTuBHBIE BUPTYaIbHbIE
71a00paTOpHbBIC U MPAKTUYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIC OMBITHI, 3JICKTPOHHbIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061ako 3HAHUIA.
MIxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

2.2 | O6rias xapakTeprcTuka | 6 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK

XUMHYECKHUX JIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaibHbIC
1a0opaTOpHBIC 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




2.3 | OOmias xapakTeprcTuka |5 1 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbIN yu4eOHUK
XUMHYECKHUX JIEMEHTOB "Xumus 9 xiacc"
VA-Tpynmsl. A3oT, https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTyaIbHbIC
dbocdop u ux 1a00paToOpHbIE U MPAKTHUECKHE PAOOTHI
COEIUHCHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEITBHBIE OIBITHI, JJICKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKitacc — oOpa3oBaTenbHbII HHTEPHET-PECypC
2.4 | O6mrast xapakrepuctuka | 10 1.5 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbBIN YueOHUK
XUMHYECKHUX JIEMEHTOB "Xumus 9 knacc"
IV A-rpymnmsl. https://content.edsoo.ru/lab/ - uTepakTuBHBIC BUPTYaIbHBIC
Yriepoa v KpeMHUN U nabopaToOpHbBIC U MPAKTHYECKUE PAaOOTHI
UX COCTUHCHHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIIbHBIC OIBITHI, JJICKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061ako 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o06pa3oBaTebHBII HHTEPHET-PECYPC
Hroro no pazaeny 25
Paznen 3. Mertamiiel 1 UX COeIUHEHUSA
3.1 | Obmrue cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBI YuCOHUK
METaJIJIOB "Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UnTepakTUBHBIC BUPTYaIbHbIC
1a00paTOpHBIC 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.
IIkona". Xumus, 8 Kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbIi HHTEPHET-PECypC




3.2

Baxxuenmue Metauisl 1
UX COENUHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-3exTpoHHBIH yu4eOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - aTepakTuBHBIC BUPTYaIbHEIC
1a00paToOpHbIE U MPAKTHUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumus (SaHI/IMaTCJ'IBHBIC OIIBITHI, 3JICKTPOHHBIC IIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbBIil HHTEPHET-PECyPC

Hroro no pazneny:

21

Paznen 4. Xumus u okpyxaromiasi cpes

4.1

BemecTBa 1 MmaTepuaisl
B JKU3HU YEJOBEKA

3

https://media.prosv.ru/content/item/reader/7897/-35exTpoHHBIH yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYaJIbHbIE
71a00paTOpHbBIC U MPAKTUYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIC OMBITHI, 3JICKTPOHHbIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKko 3HAHUIA.
MIxoma". Xumus, 8 knace

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

Wroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68




MyHuuMnajbHoOe Ka3eHHOe 00111e00pa3oBaTeIbHOE YUpeKIeHHe
«KavaquHckas cpeaHsis 001eo0pasoBare/ibHas HIKOJIa»
CypOBHKHMHCKOI0 MYHUIMIIAJBHOI0 paiioHa Bosarorpaackoi obdaactu

IHOYPOYHOE
IINTAHUPOBAHUE

XUMUA

(HauMEHOBaHUE YIEeOHOM M CIUITINHbI)

8

(kmacc)

[InaHupoBaHue COCTaBIEHO Ha OCHOBE pabouell IporpaMMbl

0 XUMHUH &-9 KJ1acchl

B cootBerctBUM ¢ PI'OC 0cHOBHOrO 0011er0 00pa30BaAHUSL

( @I'OC HayanpHOro, OCHOBHOT'0, CPEIHEr0 00IIero 00pa3oBaHus )

YMK: I'abpuensu O.C. Xumus 8 knacc. YueOHUK 1 00111€00pa3oBaTeIbHBIX
opranuzanuit/ O. C. I'abpuenss, U.I'. Octpoymos, C.A. CnagkoB — M.: [Ipocsemenne, 2019r.

(ykazatp aBTOpA, H3/1aTENBCTBO, TOJ] U3/IaHUS)

KonnuecTBo wacos Bcero: 68  , B Heaemo 2

Vuurens: BnacoBa Amxkenuka MlBaHoBHa

x.Kauanun



KonnuectBo yacos

/o Jlara ruian.| Bugsl, opmMbl KOHTPOIIS
Bcer | Kon | Ilpak
Tema ypoxka U3y4eHUS
o TPO | tHue
b
1 CKHE
HBIE
pabo
pabo
TBI
TBI
68 5 6

1. | [Ipeamer xumun. Poib Xumuu B 1 0 0 05.09 | YcrHbIi ompoc
JKM3HHU YEITOBEKA.

2. | Xumus B CHCTEME HayK. 1 0 0 07.09 | YcrHsIit onpoc
MeTobl ITO3HAHUSA B XUMUH.

3. | [Ipaktuyeckas padora Ne 1. 1 0 1 12.09 | IIpakTrueckas paboTa
«3HaKOMCTBO C ITPaBHJIAMH
0€30MacHOCTH U MPUEMAMHU
paboTHl B XUMHUYECKOMN
naboparopuu. [IpaBuna paboTbl
B JJaOOPATOPHUH U IPUEMBI
oOpareHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM).

4, | Tena u BemtecrBa. Puznueckue 1 0 0 14.09 CaMOOI1IeHKa ¢
CBOICTBA BEIIECTB. ArperaTHoe HCIIOJIb30BaHUEM
COCTOSIHUE BEIIECTB. «O11€HOYHOI'0 JINCTaY

5. | Uncrele BelecTBa U CMECH. 1 0 0 19.09 YcTHBIN onpoc
CriocoObl paszieiieHus1 cMecei.

6. | IIpaktuueckas pabora Ne 2. 1 0 1 21.09 | IIpaktuueckas paboT
«Pa3zgenenune cmeceri. OuncTKa
3arps3HEHHON TTOBapEHHOM
COJINY.

7. | Atombl u Monekyibl. [IpocTeie 1 0 0 26.09 CaMool1IeHKa ¢
U CJIOJKHEBIE BellecTBa. ATOMHO- HCI0Ib30BaHUEM
MOJIEKYJISIPHOE YYEHUE. «OILIEHOYHOT0 JTUCTa

8. | XuMnueckue »iaeMeHThI. 3HAKH 1 0 0 28.09 | Xumnueckuit
(CUMBOJIBI) XHMHUYECKUX JIUKTAHT
DJIEMEHTOB.

9. | 3axkoH MOCTOSIHCTBA COCTaBa 1 0 0 03.10 | CamooreHKa ¢
BelecTB. XUMHUYECKAS HCIOIb30BaHUEM




¢dbopmyna. BaleHTHOCTh aTOMOB
XUMHUYCCKUX DJICMCHTOB.

«OLEeHOYHOTO JIHUCTAY»

10. | CocraBneHue XUMHUYIECKUX 05.10 | CamoorieHka ¢
(hopMyIT IO BAJICHTHOCTH. HCII0JIb30BaHNUEM
HaxoxneHne BaleHTHOCTH «OIEHOYHOTO JINCTaY
XHUMHYECKUX 3JICMEHTOB 10
dbopmyie.

11. | OTHOCHUTENIbHAS aTOMHASI 10.10 | [ImcbMEHHBIN KOHTPOIH
Macca. OTHOCUTETbHAS
MOJIEKYJIsipHast macca. Pemenue
3aJla4 Ha BEIYHCIICHUE
OTHOCHUTEIILHON MOJIEKYIISIPHOU
MAacChI BEIIECTB.

12. | MaccoBas 10151 XUMHUYECKOTO 12.10 | CamoorieHka ¢
JJIEMEHTA B COCTUHCHUH. HCII0JIb30BaHNEM

«O1EHOYHOTO JIMCTa»

13. | Pemenue 3amaq Ha BEIYNCIICHUE 17.10 [TucbMEHHBIN KOHTPOJTH
MAacCCOBOM JIOJIH XUMHUYECKOTO
aneMeHTa o gopmyie
COETMHEHHUSI.

14. | ®dusnyeckre 1 XUMUUYECKHE 19.10 | YcrHbI# onpoc
SBJICHUSA. XUMHUYECKas
peaxuusi.

15. | IIpu3Haku U yciaoBus 24.10 | CamoorieHka ¢
MPOTEKAHUS XUMHUYECKUX HCII0JIb30BAHHEM
peaKui. «O1EHOYHOr 0 JIUCTa

16. | 3akoH coXpaHEHUSI MacChl 26.10 | YcrHbIii ompoc
Bemiects. M.B. JJomoHOCOB —

YUYEHBIN-OHUUKIOTIEUCT.
17. | Xumuueckue ypaBHEHHUS. 07.11 | CamoorueHKa C
HCIOJIb30BaHNEM
«O1IeHOYHOTO JIHCTa»
18. | Tumbl XUMHYECKHX peaKIHii 09.11 | CamoorueHKa c

(coenuHeHus, pa3IoKeHUs,
3aMeIIeHus, OOMeHa).

HCIIOJIb30BAHHEM
((OI_ICHO‘{HOFO JucTa»




19.

O00011IeHNE B CHCTEMAaTH3aLMU
3HAHUH I10 TEME
«IIepBoHauaabHbIE
XUMHUYCCKUEC MOHITHUS.

14.11

CaMoo1IeHKa ¢
UCIIOJIBL30BAaHUEM
«OLEeHOYHOTO JIHUCTAY»

20.

KonTponsnas padora Nel no
teMme «llepBoHayasibHbIE
XUMHUYECKUE TTOHITUSD.

16.11

KonTpoabhas padora

21.

Bo3agyx — cmech razos. Cocras
BO3/IyXa. 3arps3HEHUE BO3/IyXa,
CIOCOOBI €ro

NPEAOTBPALLCHUSA.

21.11

VYerHbIi onpoc

22.

TenoBoit 3¢ ekt xumMuueckoin
peaxiuu, IoHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUYECKHUX
peakuuax. Tormmmso.

23.11

VYerHbIM onpoc

23.

Kucnopon — xumuueckuit
AJIEMEHT ¥ TIPOCTOE BEIIECTRBO.
O30H. Haxoxaenue kuciopoaa
B mpupojie, Gu3sndeckue u
XUMHUYECKHE CBOMCTBA.

28.11

CaMoo11eHKa C
HCII0JIb30BaHUEM
«OLIEHOYHOTO JIUCTa»

24,

CriocoObI moTy4eHust
KHCJIOPOJa B JIa00OpaTOpUu
MPOMBIIICHHOCTH.
[TpumeHneHue KuciIopoaa.
[onsiTne 06 oxcumax.

30.11

[TrcbMeHHBIN KOHTPOJIb

25.

[TpakTrueckas padota Ne 3.
«[lonydyenue u cobupanue
KHCIJIOPO/1a, U3YYEHHUE €r0
CBOMCTBY.

05.12

[TpakTrueckas paboTa

26.

Bogopoa — xumuueckuit
3JIEMEHT U IPOCTOE BEUIECTBO.
Haxoxnenue B npupone,
COCcOOBI OTY4EHHUS.

07.12

[TpakTuueckas paboTa

217.

duznyecKrue U XUuMHUECKHUE
CBOﬁCTBa, MMPUMCHCHUC
BOJOpOAA.

12.12

CamMoo1ieHKa C
HUCII0JIb30BaHUEM
«O1IEHOYHOTO JIUCTA»

28.

[IpakTtuyeckas padora Ne 4.

09.01

[TpakTuyeckas pabora




«Ilonyuyenue u cobupanue
BOJIOPO/Ia, U3yYEHHUE €r0
CBOMCTBY.

29. | IloHATHE O KHCIIOTAX U COJISIX. 14.12 | YcrHbId onipoc

30. | Ypoxk ob6oOmeHwus u 19.12 | CamooreHka ¢
CUCTeMAaTH3AINH 3HAHUN HCII0JIb30BaHNEM

«O1I€HOYHOTO JIHCTa

31. | KontponsHas padota Ne2 o 21.12 | KonrpomnbHas paboTta
teme: "BaxHeitmme
COCTMHEHUST HEOPTaHUICCKUX
BEIIECTB: KUCIOPO, BoI0po”

32. | KonmyectBo BemecTBa. MoJTb. 11.01 | YcrHBI onipoc
Momnspnas macca.

33. | 3akoH ABoraapo. MoJSIpHBIA 16.01 | CamooreHka ¢
00BEM razoB. HCIIOJIh30BaHUEM

«O1LIEHOYHOT O JTUCTa

34. | Pemenue 3amay Ha 18.01 CaMOO1IeHKa ¢
B3aMMOCBS3b KOJINYECTBA HCII0JIb30BAHNEM
BEIECTBA, 00bEMa U MacChl «O1IeHOYHOTO JICTa»
ra3oB. Pacuérsl o
XUMHYECKUM YPAaBHEHUSM.

35. | PacuéTel mo XuMUYECKUM 23.01 | [TuceMeHHBIN KOHTPOJIb
ypaBHeHusaM. [Ipumenenue
3aKOoHa ABOTAJIPO.

36. | ®usnueckue cBOKMCTBA BOJbI. 25.01 VYcrHbli onpoc
XUMHUYECKHE CBOKWCTBA BOJIBI.

OcHoBanus. KpyroBopoT Boibl
B MIPUPOJIE.

37. | Boga kak pacTBOpHUTEIb. 30.01 | CamoorueHKa ¢
PactBopsl. Hachltiennsle u HCII0JIb30BaHNEM
HEHACBHIIIIEHHBIE PACTBOPHI. «O1IeHOYHOTO JIHCTa»
Ponp pacTBOpOB B mpupoe U B
KU3HU 4YeTOBeKa

38. | MaccoBas 10 BEIECTBA B 01.02 [IucbMeHHBIN KOHTPOJIb

pacTBOpC. Brrunciaenus ¢
HCIIOJIb30BAHHUEM ITOHATHA




«MaccoBad a0Ji1 BEICCTBA B

pacTBOpe».

39. | [Ipaktuyeckas padora Ne 5 06.02 | [Ipaktuyeckas pabora
«IIpuroroBneHue pacTBOpPOB ¢
ONpeAeIEHHON
KOHUEHTPALHEI.

40. | O6o0IIeHre U cHCTeMaTH3aIus 08.02 | CamoorieHka ¢
3HAHHI TI0 TeMaM: HCII0JIb30BaHUEM
"KonuuecTBeHHBIE OTHOIICHUS «OI1IEHOYHOTO JICTa
o xumuu. Bona. PactBopsr”

41. | KonTposbHas padoTa Ne3 o 13.02 | KonrtpombHas paboTta
temam: "KonmuecTBeHHbBIE
OTHOIIIEHUS 0 XUMHH. Bona.

PactBopsr"

42. | Knaccuduranus 15.02 | YcrHbIH omipoc
HEOPraHMYECKHUX COCTMHCHHIA.

43. | Okcumpl: cocTas, 20.02 | [TucbMEHHBI KOHTPOJIH
Kiaccudukanus,

HOMeHKJatypa. [lonydyenue u
XUMUYECKHE CBOMCTBA
OKCHJIOB

44, | OcnoBanus. Knaccudukamms 22.02 CaMOO1IeHKa ¢
OCHOBaHUU: MEIOYU U HCII0JIb30BaHNEM
HEPacTBOPUMbIE OCHOBAHUSI. «O1IeHOYHOTO JICTa»
Howmenkiatypa ocHoBaHMiA.

45. | OcHoBaHus: (hU3HMYECKUE U 27.02 | TectupoBanue
XMUMHYECKUE CBOICTBA,

CHOCOOBI MOTYYCHHUS

46. | Kucnotsl: cocras, 01.03 CaMool1IeHKa ¢
KIlaccuguKanus, HCI0JIb30BaHNEM
HOMEHKJIaTypa, GU3nYecKue «O1IEHOYHOTO JICTa»
CBOMCTBA

47. | KucnoTtel: XUMHUYECKUE 06.03 | Camoorienka ¢
CBOMCTBa, CIOCOOBI IOTYyYCHHS. HCII0JIb30BaHNEM
Psn akTuBHOCTH MeTaIOB «O1IeHOYHOTO JIHCTa»

48. | Conu (cpenHue): 09.03 | [TucbMeHHBIH KOHTPOJIb

HOMCHKIJIATypa, CIIOCOOBI
IOoJIy4YCHHA, B3aHUMOJCHCTBHE




COJIeH ¢ MeTaIaMu,
KHCJIOTaMH, II€J1049aMi U
COoJIAMHU

49,

FGHCTI/I‘-IGCKail CB3b MC)KIIy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUI.

13.03

CaMOoO1IeHKa C
UCIIOJIL30BAaHUEM
«OLEHOYHOTO JINCTA»

50.

[Ipaktuyeckas padora Ne 6.
PCHICHI/IG BKCHCpI/IMeHTaHI)HI)IX
3a7a4 1o Teme «OCHOBHEIC
KJIACChl HEOPTaHMYECKUX
COCIUHCHHID

03.04

[TpakTueckas padota

51.

Brrunciienus no ypaBHEHUSIM
XUMHUYECKON peaKiuu

15.03

[TrcbMeHHBIN KOHTPOJIb

52.

Ypoxk 06006mIeHHs 1
CHCTEMAaTHU3alHs IT0 TEME:
"Baxueiimme npeacTaBUTENN
HEOpraHWYeCKUX BEUiecTB"

20.03

CaMoo11eHKa C
UCIIOIb30BAaHUEM
«OLIEHOYHOTO JIUCTa»

53.

Kontponbras padota Ne4 o
TeMe "Baxkneimme
MPEACTaBUTEHN
HEOpraHWYeCKUX BEUeCTB"

22.03

KontponbHas padota

54,

[lepBbie MOMBITKU
KJIaCCU(UKAUU XUMUYECKUX
aneMeHToB. [loHsiTHE O Tpymax
CXOJIHBIX AJIEMEHTOB.
DneMeHTbI, KOTOpbIe 00pa3yIoT
am(boTepHbIE OKCUIBI U
TUAPOKCUBIL.

05.04

VYcrHblit onpoc

55.

Ilepnoanueckuil 3ak0H U
[Tepuonnueckas cucrema
XHMHUYECKUX 3JIeMeHTOB J[.1.
Menneneesa. [lepuosl,
TPYIIIbL, IIOACPYIIIHL.
DuU3NYECKUN CMBICT HOMEPOB
MEPUO/1a UTPYIIIIBI

10.04

YcTHBI onpoc

56.

Crpoenue atomoB. CoctaB
aTOMHBIX si7iep. M30Tomsl.
ONEKTPOHBI.

12.04

CamMooI1ieHKa ¢
HUCII0JIb30BAaHUEM
«O1IEHOYHOTO JIUCTA»




57. | CTtpoeHue 31eKTPOHHBIX 17.04 | YcrHslii omipoc
000J10YeK aTOMOB TIepBhIX 20
XUMHYECKUX JICMEHTOB
MEPUOINYECKON CUCTEMBI
. N. MenneneeBa

58. | XapakTepucTiKa XUMHUECKOTO 19.04 | CamooreHka ¢
3JIEMEHTA TI0 €ro TOJI0KEHHUIO B UCTIOJIb30BaHUEM
[Tepnoanueckoii cucreme [1. 1. «OLEHOYHOTO0 JIUCTa
Menneneesa.

59. | 3akoHOMEpPHOCTH U3MEHEHUS 24.04 | CamoorieHKa ¢
panmyca aTOMOB XHMHYECKHIX UCTIOJIb30BaHUEM
AIIEMEHTOB, METAITMYECKUX U «O1EHOYHOTO JIUCTAY
HEMETAJNTMIECKUX CBOMCTB 1O
TPYIIIIaM | TTePHOJIaM.

60. | 3nauennue Ilepuomuaeckoro 26.04 | YcrHBIif omipoc
3akoHa u [lepuoanyeckoii
CUCTEMBI XUMHUYECKUX
AIIEMEHTOB JIJISl Pa3BUTHUS HAYKH
u npaktuku. /1. 1. Menneneen
— YUY€HBIN ¥ TpaKIaHHH.

61. | XumMnueckas CBS3b. 03.05 CaMOO1IeHKa ¢
KosanenTtHas (nossipHast u UCTIOJIb30BaHUEM
HETIOJISIpHAs) CBS3b. «O1EHOYHOTO JIUCTa»
DIEeKTPOOTPUIIATEITBHOCTD
XUMUYECKUX JICMEHTOB.

62. | MoHHas XxuMU4ecKass CBSI3b. 10.05 | [IncbmMeHHBII KOHTPOJIb

63. | CTreneHb OKUCTICHHUS. 15.05 | YcrHbIii onpoc

64. | OKUCIUTENBLHO- 17.05 CaMool1IeHKa ¢
BOCCTAHOBHTEIIbHBIC PEAKIINH. UCTIOJIb30BaHUEM

«O1IeHOYHOTO JIHCTa»

65. | [Ipomeccol OKUCIIEHUS U 22.05 CaMoOo1IeHKa ¢
BoccTaHOBNEHUS. OKUCIUTENH HCII0JIb30BaHNEM
Y BOCCTAaHOBHUTEIH. «O1IeHOYHOTO JIHCTa»

66. | CocraBneHue ypaBHEHUI 24.05 | [IucbMeHHBIH KOHTPOJIb

OKHCIIUTCIBHO-




BOCCTaHOBHUTCIIBbHBIX peaKLII/Iﬁ n
CXEM 3JIEKTPOHHOTO OayaHca.

67. | Ypox 00600mmeHus u 1 0 0 29.05 | Camoorenka ¢
CHCTEMaTH3alluy 3HAHUH. UCTIOJIb30BaHUEM
«OLEHOYHOTO0 JIUCTa

68. | [Ipomexxyrounas arrecranusi 3a | 1 1 0 30.05 | KontposwsHas pabota
Kypc XUMHH 8 Kjacca.

MyHununajibHoe Ka3eHHOe 0011eo0pa3oBaTe/IbHOE YUpPeKIeHUe
«KavanuHckas cpeanss odumeodpasoBaTelbHasi HIKOJIA)
CypOBHKHMHCKOro MyHHIIMIIAJBHOI0 paiioHa Bosarorpaackoi obdaacTu

IIOYPOYHOE
IVTAHUPOBAHHUE

XUMUA

(HauMeHOBaHUE Y4eOHOM N CIUIIINHbI)

9

(kmacc)

HJIaHI/IPOBaHI/Ie COCTaBJICHO Ha OCHOBC pa6oqel71 IIpOorpaMMaI

0 XUMHUH &-9 KJ1acchl

B coorBerctBUM ¢ DI'OC 0CHOBHOIr0O 00111er0 00pa30BAHUS
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KomuuectBo wacoB Bcero: 68  , BHexenmio 2

Vuurens: Brnacoa Amxkenuka MBanoBHa




x. Kavaaun

KomnnuectBo yacos

Ne
W BCET | KOHTp | IpakT
Tema ypoxka 0 oJIbHBI | myeck |/lara mnaH.| Bunel, popmbl KOHTpOIIS
e ue NU3yUCHHS
pabot | pabot
BI BI
68 4 7

1. | Ilepuommveckuii 3aKoH. 1 0 0 02.09 CaMOO1IeHKa ¢
Ilepuonnyeckas cucrema UCIIOJIb30BaHUEM
XUMUYECKUX JIEMEHTOB «OLEHOYHOT0 JIUCTa»
. Y. Menneneena.

CtpoeHue aTOMOB.

2. | 3aKOHOMEpPHOCTH B 1 0 0 07.09 CaMOO1IeHKa ¢
M3MEHEHHH CBOWUCTB UCIOJIb30BaHUEM
XUMUYECKUX JIEMEHTOB «OLEHOYHOT0 JIUCTa»
HEePBbIX TPEX NEPUOJIOB,

KaJusl, KaJdbLUsg U UX
COEJIMHEHUH B COOTBETCTBUU
C MOJIOKEHUEM B
NePUOINYECKOI cucTemMe U
CTPOECHHEM aTOMOB.

3. | Knaccuduxauus n 1 0 0 09.09 | CamoorueHka c
HOMEHKJIaTypa UCITOJIb30BaHUEM
HEOPraHUYeCKUX BEIIECTB. «O1EHOYHOTO JIUCTa»




XHUMHUUECKHE CBOMCTBA
BCIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJaccam
HEOPraHMYeCKUX
COCOUHCHHH, X
FCHETUYECKas CBI3b

14.09

CaMoo1IeHKa ¢
UCIIOJIBL30BAaHUEM
«OLEeHOYHOTO JIHUCTAY»

Ctpoenue BelecTBa: BUAbI
XUMHUYECKOU CBSA3U. THUIIBI
KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTbH CBOMCTB
BEIIECTBA OT TUIIA
KPUCTAJUIMYECKOUN pEeIETKH

16.09

[TcbMEHHBIN KOHTPOJIb

Knaccuduxarus
XUMHUYECKUX PEAKIUH IO
Pa3IMYHBIM PU3HAKAM.
DK30- ¥ SHIOTEPMUYECKHE
peaxkuu, TepMOXUMUYECKHE
YPaBHEHHS.

21.09

VYerHbIl onpoc

[TonsiTue o ckopocTu
XUMHUYECKON PEaKIUu.
[ToHsiTHE O TOMOTEHHBIX U
reTepOreHHBIX PEeaKIIUIX.
®daxTopsl, BIUSAIOLINE HA
CKOPOCTh XUMUYECKOU
peaxuu.

23.09

CamMoo11eHKa C
HCI0JIb30BaHUEM
«O1EHOYHOTO JINCTAaY
JlaGopaTopHbIii OTIBIT

OO6paTtumbie U HEOOpaTUMBbIE
XUMUYECKHUE PEAKIIUH.
XUMHUYECKOE PAaBHOBECHE.
dakTopbl, BIUSIONINE HA
CMEIIEHHE XUMUIECKOTO
paBHOBeCHSI.

28.09

CaMool1IeHKa ¢
HCIIOJIb30BAHUEM
«OLIEHOYHOTO JIUCTa

OKHCIIUTEIIBHO-
BOCCTAaHOBHTEJIbHEIC
peaKLMu, JIEKTPOHHBIN
0anaHC OKHMCIUTEIbHO-
BOCCTAHOBHUTEJILHOM
peaKkiuu.

30.09

CamMoo1ieHKa C
HUCII0JIb30BaHUEM
«O1IeHOYHOTO JIUCTa»




10. | CocraBienue ypaBHEHHI 05.09 | [TucbMeHHBIH KOHTPOJIb

OKUCITUTEIBHO-
BOCCTaHOBHUTEIIHHBIX
peaKuuii ¢ UCIOJIb30BAHUEM
METO/1a JIEKTPOHHOTO

Oananca.

11. | Teopus 3EKTPOIUTHUECKON 07.09 | Ycrusiii onpoc;
JMCCOLUALUU. DIEKTPOJIUTHI JlaBopaTopHblil OIIBIT
U HEDJIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M
JTUCCOITUAITMHU BEIIECTB C
Pa3IMYHBIMU BUIAMU
XUMHUYECKOM CBSI3H.

12. | Peakuuu HOHHOTO OOMEHa, 12.09 | CamoorlieHKka ¢
YCIIOBHUS UX MPOTCKAHMSL. HCIIOJIh30BaHUEM
WNonnble ypaBHEHHS «OLEHOYHOTO JIUCTa
peakuuii. JlaBGopaTopHbIil ONBIT

13. | XuMmuueckue CBOMCTBA 14.09 | Camoor1ieHKa ¢
KHCJIOT B CBETE HCI0JIb30BaHNEM
MpeACTaBICHUI 00 «OLIEHOYHOTO JIUCTa»
AIEKTPOJTUTHUUECKON JlaGopaTopHbIii OTIBIT
JMCCOLIMAIUU.

14. | XuMmuyeckre CBOMCTBA 19.09 | Camoor1ieHKa ¢
OCHOBaHUH B CBETE HCII0JIb30BaHHEM
MIpeJICTaBICHUI 00 «O1IeHOYHOTO JIHCTa»
ANIEKTPOJIUTUYECKOM JlabopaTopHbIil OBIT
JMCCOLIMAIUY.

15. | Xumuyeckue cCBOMCTBa 21.09 | [IuceMeHHBIN KOHTPOJIb
COJIEH B CBETE
MpeJICTaBIeHUI 00
ANEKTPOJIUTUYECKOM
nucconuanuu. [lonstue o
TUIPOJIA3E COJIEH.

16. | KauecTBeHHbIE peakMu Ha 26.09 | JJaGopaTopHBIii OTIBIT

KaTHOHBI U aHHUOHBI.




17.

[Ipaktuyeckas padora Nel.
Pemenue
AKCIEPUMEHTATBHBIX 3374
1o TeMe
"DJIeKTPOTUTHYECKAS
nuccouuanus”

28.09

[TpakTueckas padota

18.

Ypok 00001IeH s U
CHCTEMAaTH3aIlny 3HaHUH 110
Teme: BemecTso u
XUMUYECKask PEaKIusl.

09.11

CaMoOoO1IeHKa C
HUCIOJIb30BAHUEM
«O11eHOYHOr0 JTHCTa)

19.

KonTpomsHas padbora no
TeMme: BeniectBo u
XAUMUYECKast PeaKInsl.

11.11

KonTpombnas padbora

20.

OO01as XxapakTepucTuKa
ranoreHoB. CTpoeHue u
(dbu3uvecKue CBOMCTBA
IIPOCTHIX BEIIECTB —
rajlore€HOB.

16.11

VYerHbIl onpoc

21.

XnopoBogopoa. Comnsanas
KUCJIOTA, XUMHUYECKHE
CBOMCTBA, MOJTYYCHHE,
npuMmeHeHnne. KauectBenHas
peakius Ha XJIOPH/I-UOHBI.

18.11

CamMoo11eHKa C
HCIIOJIb30BaHUEM
«O11€HOYHOI'0 JINCTaY

22.

dusnonornyeckoe IeUCTBUE
XJIOpa U XJIOPOBOJIOPO/Ia Ha
OpraHu3M 4YeJIOBEKa.
Baxnenmme xiopuasl 1 uxX
HaXO0XJIEHHUE B IPUPOJIE.

23.11

TectupoBanue

23.

[TpakTnyeckas padora Ne2.
[Tomyuenue conssHoM
KHUCJIOTBI, U3yUYEHHE €€
CBONCTB.

25.11

[TpakTuyeckas paborta

24,

OO1ast xapakTepuCTUKa

251eMeHTOB VIA-rpynmst.
OcoOeHHOCTH CTPOEHUS

aTOMOB, XapaKTEpHBbIE

30.11

VYeTHbIT opoc




CTCIICHU OKHCJICHHA.

25.

CrtpoeHnue u cBOICTBa
MPOCTBIX BEIIECTB —
KHCIIOPOJIa U CEPHI.
AmnorponHsie

MO AU (PUKAITIH.

02.12

VYerHbIM onpoc

26.

CepoBoa0po1, CTPOCHHUE,
(1)I/I3I/I‘-ICCKI/I€ 1 XUMHWYECKHEC
cBoiicTBa. OKCHJIBI CEPBI KaK
MNpEACTAaBUTCIIN KUCIIOTHBIX
OKCHJIOB.

07.12

CaMoOoO1IeHKa C
HUCIOJIb30BAHUEM
«O11eHOYHOr O JIHUCTa)

27.

Cepnas kucnora,
¢buznyeckue 1 XuMu4ecKue
cBorictBa. Cosm cepHOU
KHUCJIOTBI, KAUeCTBEHHAs
peaxius Ha cynb(ar-uoH.
[Ipumenenue cepHoit
KHCJOTBIL.

09.12

VYerHbI onpoc

28.

[TpombIneHHBIHN cr1Oc00

MOJIy4EHUS] CEPHOM KUCIIOTHI.

Pemenne 3aJa4 Ha
HaXO0XJICHUC MaccoBOM J0JI1
BBIXOJa IMPOAYKTA pCaKIuu

14.12

CamMoo1ieHKa C
HCIIOJIb30BaHUEM
«O11€HOYHOI'0 JINCTaY

29.

HaxoxeHnue cepbl u eé
COCIMHEHUI B MPUPOJIC.
XHUMHYECKOE 3arpsi3HEHUE
OKPYKAIOIIEH CpeJIbl
COCIMHEHUSIMH CEPBI
(KUCIIOTHBIC JOXKIH,
3arpsi3HEHUE BO3AyXa U
BOJIOEMOB)

16.12

[TrcbMeHHBIN KOHTPOJIb

30.

OO1ast xapakTepUCTHKa
JIEMEHTOB V A-TpyIIIbI.
A30T, pacripocTpaHeHue B
npupoje, puzndeckue u
XMMUYECKHE CBOMCTBA.
KpyrosopoT azota B

21.12

CamMoo1ieHKa C
HUCII0JIb30BaHUEM
«O1IEHOYHOTO JIUCTA»




MIPUPOJIE.

31.

AmMHaK, ero pu3n4ecKue u
XUMHYECKHE CBOMCTBA,
MOJTy4eHUE U TIPUMEHEHHE.
Coyn aMMOHUS.

23.12

VYerHbIM onpoc

32.

[Ipaktuyeckas padora Ne3.
[Tomyuenune ammuaka,
W3yYEHHUE E€r0 CBOMCTB.

11.01

[TpakTrueckas padbota

33.

A3oTHag KHCJoTa, €€
(bu3YecKue U XUMHUYECKUE
cBorictBa. Hurpartsl.

13.01

CaMOOI1IeHKa ¢
HUCIOJIb30BAHUEM
«O11eHOYHOr0 JIHUCTa)

34.

Hcnonp30BaHne HUTPATOB U
COJIEW aMMOHHSI B Ka4eCTBE
MUHEPAJIbHBIX YI0OpEHUIH.
XHUMHUYECKOE 3arpsi3HEHUE
OKpY)Karolen cpeibl
COEIMHEHUSIMH a30Ta.

18.01

CaMoo11eHKa C
UCIIOIb30BAaHUEM
«OLIEHOYHOTO JIUCTa»

35.

docdop, aIOTPOITHBIE

Mo upukanuu docdopa,
¢buznyecKkue 1 XuMu4ecKue
CBOWCTBA.

20.01

YcTHbI onpoc

36.

Oxkcun hochopa(V) u
dhocdhopnas kuciora,
bu3nvecKue U XUMHUECKUE
CBOWCTBA, MOJIyYCHHUE.
Hcnonws3oBanue dpocdaTtoB B
Ka4eCTBE MUHEPAIbHBIX
yaoOpeHuit.

25.01

[T1cbMeHHBIN KOHTPOJIb

37.

VYrnepon, amioTponHbie
MOAU(PHUKAIIH,
pacrpocTpaHeHHe B
npupoae, Gu3nuecKue u
XUMHYECKHE CBOMCTBA.
AncopOuus.

27.01

YcTHBIN onpoc




38.

Oxcuppl yriaepoaa, ux
¢bu3nvecKkrue 1 XUMHUECKUE
CBOMCTBA, ITOJIyYCHUE U
npuMeHenue. [Ipakrnueckas
pabota Ne4. TTomryyenue
YTJIEKUCIIOTO Ta3a.
KauectBennas peakuus Ha
KapOOHAT-UOH.

0.5

01.02

[TpakTueckas padota

39.

VYroJibHAs KUCIOTA U €€
COJIY, UX (PU3HYECKUE U
XUMHYECKHE CBOMCTBA,
MOJIy4Y€HUE U PUMEHEHHE.
KauectBennas peakuus Ha
KapOOHAT-NOHBI.

03.02

CaMOOI1IeHKa ¢
HUCIOJIb30BAHUEM
«O11eHOYHOr O JIHUCTa)

40.

HepBOHa'-IaJ'II)HI)Ie IIOHATHUA
00 OpraHnYecKHUX BEIIECTBAX
KaK O COCOAUHCHUAX
yriepona. X cocraB u
XMUMHUYECKOE CTPOCHHE.

08.02

CaMoo11eHKa C
UCIIOIb30BAaHUEM
«OLIEHOYHOTO JIUCTa»

41.

ITousarre o OHosIOrNYeCcKu
BRKHBIX BEIIECTBAX: JKHPaX,
Oenkax, yrieBoaax — M MX
POJIM B )KM3HH YEJIOBEKA.

10.02

YcrHbli onpoc

42.

Kpemnnii, ero ¢pusznueckue u
XMUMHYECKUE CBOICTBA,
MOJIyuYeHUE U IPUMEHEHHE.
CoenuHeHUs KpeMHUS B
npupoie. Baxueime
CTPOUTEIIbHBIE MaTEePHAIIBI:
KepaMuKa, CTeKJIO, [IEMEHT,
0eTOH, JKene300€ToH.

15.02

CaMoo1ieHKa C
HCIIOJIb30BaHUEM
«OLIEHOYHOTO JIUCTa»

43.

O6mue npeacTaBieHus 06
okcuze kpemuusa(IV) u
KPEMHHUEBOU KUCIOTE.
Cuaukatel, UX
HCIOJIb30BaHUE B OBITY,
MEUIIIHE,
MIPOMBIIIITIEHHOCTH.

17.02

CamMoo1ieHKa C
HUCII0JIb30BaHUEM
«O1IeHOYHOTO JIUCTa»




44,

[Ipaktuyeckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
no teMe «BaxxHenmnne
HEMETaJUIBI U UX
COCIMHCHUS

22.02

[TpakTueckas padota

45.

Ypok 06001IeHus U
CHCTEMAaTH3aIlny 3HaHUH 110
Teme: Hemeramiel 1 ux
COEIMHCHMUS.

24.02

CaMoOoO1IeHKa C
HUCIOJIb30BAHUEM
«O1EHOYHOTO JINCTaY

46.

KonTpomsHas padbora no
TeMe: HemeTamisl 1 ux
COEIMHEHMUS.

01.03

KonTpombnas padbora

47.

OO01as XxapakTepucTuKa
XUMHUYECCKUX DJICMCHTOB —
METaJJIOB HA OCHOBAHUU MX
MOJIOKEHHUSI B
MEPUOIUYECKOI CUCTEME
XUMHYECKUX 3JIEMEHTOB

. Y. MenneneeBa u
cTpoenus atoMoB. CTpoeHue
METaJlJIOB.

03.03

CaMoo11eHKa C
UCIIOIb30BAaHUEM
«OLEHOYHOTO JIUCTa»

48.

DIJIEKTPOXUMHUYECKUI P
HaNpPsLKEHUN METaIlJIOB.
Ou3nyecKkue U XUMHUUECKHe
CBOICTBa METAJIOB.

09.03

VYcrHblii onpoc

49,

O61ue crnocoObl NOTyYeHHUS
metaoB. [lorsrue o
KOPPO3UHU METAJIOB U
OCHOBHBIE CITOCOOBI 3aIUThHI
OT KOPPO3HUHU.

10.03

CaMool1IeHKa ¢
HCIIOJIb30BaHUEM
«OLIEHOYHOTO JIUCTa»

50.

Crnassl (cTanb, 4YyryH,
TIOPATIOMUHUIN, OpOH3a) U
WX IPUMEHEHUE B OBITY U
MIPOMBIIIITIEHHOCTH.

15.038

IIrucbMEHHBIN KOHTPOJIb




51. | lllemo4uHbIC METAILITBI. 0 17.03 | CamooreHka ¢
Haxoxnenue B ipupo/ie. HCII0JIb30BaHNEM
DU3NYECKUE U XUMUYCCKHE «OIIEHOYHOTO JIHCTa»
CBOMCTBA (Ha IIpUMEpE
HaTpUsL U KaJus).

52. | OKcuzbl ¥ THIPOKCHUIBI 0 22.03 | [lucbMeHHBI KOHTPOJIb
HATPHS U KaJIHsl.

[IpumeHeHne menoYHbIX
METAJVIOB U UX COCTMHEHUN.

53. | lllenouHo3eMeIIbHBIC 0 24.03 | CamooricHKa ¢
MeTayutel. Haxoxienue B HCII0JIb30BaHNEM
npupoie. Pu3ndecKue u «OI1IEHOYHOTO JICTa
XUMHUYECKUE CBOMCTBA
MarHus ¥ KaJIbIus.

54. | Baxxueiime coequHEHUS 0 05.04 | CamooreHka c
KaTbIUs (OKCHT, THIPOKCHI, HCIT0JIb30BaHUEM
COJIN). «OLEHOYHOTO JIUCTa

55. | dKécTtkocTh BOIBI U CIIOCOOBI 0.5 07.04 CaMOO1IeHKa ¢
e€ yCTpaHEeHHUsl. HCI0JIb30BAHNEM
[TpakTrueckast pabota Neb. «O1EHOYHOr 0 JIUCTa
XKécTKOoCTh BOJIBI U METO/IBI
€€ yCTpaHEHHUS

56. | Beruncienus 1o 0 12.04 CaMOO1IeHKa ¢
YpaBHEHUSM XUMHUYECKUX HCI0JIb30BaHNEM
peaxiui, eciu OJuH U3 «O1IeHOYHOTO JIHCTa»
pEeareHToB J1aH B BUJIE
BOJTHOTO pacTBopa ¢
U3BECTHOM MacCOBOU JIOJIEH.

57. | Amomunuii. [Tonoxenue B 0 14.04 | IlpakTuueckas pabota

MIEPUOANYECKON CUCTEME
XUMHUYECKUX DJIIEMEHTOB

. . MenneneeBa, cTpoeHue
aroMa. Haxoxnenue B
npupoje. Puznueckue u
XUMHUYECKHE CBOMCTBA.




58.

AmdorepHbie cBOICTBA
OKCHJIa ¥ THJIPOKCHIA
ATIOMUHUSL.

19.04

CaMoo1IeHKa ¢
UCIIOJIBL30BAaHUEM
«OLEeHOYHOTO JIHUCTAY»

59.

Kenezo. [lonoxenue B
IIEPUOANYECKON CHCTEME
XMUMHUYECKUX JIEMEHTOB

J1. . Menneneesa, ctpoeHne
atoma. Haxoxnenue B
npupoje. Puznyeckue u
XUMHYECKHE CBOMCTBA.

21.04

TectupoBanue

60.

Oxkcupl, THAPOKCUIBI U
conu xxene3a(ll) u
xeneza(Ill).

26.04

[TcbMeHHBIN KOHTPOJIb

61.

[IpakTueckas pabora Ne 7.
Pemenne
AKCIIEPUMEHTAJIBHBIX 337124
o Teme «Baxxuewmine
METAJIJIbI U KX COETUHECHUS

28.04

[TpaxkTrueckas pabota

62.

[TpakTruueckas padota Ne 8.
Pacno3naBsanue
HEOPraHMYECKHUX BEIIECTB C
MOMOIIBI0 KaUeCTBEHHBIX
peaKkIuii Ha MOHBI.

03.05

[IpakTrueckas pabota

63.

Pemenue 3amau Ha
BbIYHCJICHUSA 10 YPABHCHUSAM
XUMHNYCCKHX peaKHHﬁ, cClIn
OJJMH U3 pCarcHTOB JlaH B
HU30BITKE HJIH COACPIKUT
IIpUMECH; MacCOBOM 10U
BbIXOa MPOAYKTA pCaKIIUU

05.05

CaMool1IeHKa ¢
HCIIOJIb30BaHUEM
«OLIEHOYHOTO JIUCTAa

64.

Ypok 06001eHus u
CHCTEeMaTH3aluu 3HaHUH 110
TeMe: MeTamibl U uxX
COCIMHCHMUS.

10.05

CamMoo1ieHKa ¢
HUCII0JIb30BaHUEM
«O1IEHOYHOTO JIUCTA»




65.

KonTtponsHas pabora o
TeMe: MeTaluibl U uX
COCIMHCHMUSI.

12.05

KontponsHas padora

66.

BemecrBa u matepuaisl B
MMOBCEIHEBHOM KU3HU
yelloBeKa. XUMUSI U
310poBbe. besonacHoe
HCIIOJIb30BAaHNE BEIIESCTB U
XUMHUYECKUX PEAKIINi B
OBITY.

17.05

VYerHbIi onpoc

67.

OCHOBBI HKOJIOTUYECKOM
IPAMOTHOCTH. XUMUYECKOE
3arpsi3HEHUE OKPYXKaroIen
cpeasbl. Posib xumuu B
PELICHUH IKOJIOTHYECKUX
poOIIeM.

19.05

VYerHbIM onpoc

68.

Htorosag arrectanus 1o
XUMHH 32 KypC OCHOBHOM
LIIKOJIBI

24.05

KontponbHas padota
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