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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1Mo XMMHUM Ha ypPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHWI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON
porpaMmMbl OCHOBHOTO o011ero odpasoBanus, npeactaBieHHbix B PI'OC 00O, a
TakkK€ Ha OCHOBe (emepaibHOM pabouelt MporpaMmbl BOCHUTAHUS U C YUETOM
KOHIICTIIIUYA TIPETIOAaBaHus Yy4eOHOro mpeaMera «XuUMHS» B 00pa3oBaTeIbHBIX
opranuzanuax Poccuiickon @enepamnumu.

[Iporpamma o xumuu Aa€T NpeAcTaBiIeHUE O LEIAX, OOLIEH CTpaTeruu 00y4YeHus,
BOCIIUTAHUS W Pa3BUTHS OOy4YarONIMXCS CpPEACTBAaMU Y4eOHOro IMpeaMeTa,
yCTaHaBJIMBaeT 00s3aTelIbHOE MPEIMETHOE  COJAEpXaHue, IMpeaycMaTpuBaeT
pacnpesesieHue ero Io KijlaccaM M CTPYKTYpUPOBAaHHME IO pas3felaM U Temam
NporpaMMbl 1O  XHMHUHU, ONpEACISeT KOJUYECTBEHHbIE W  KauyeCTBEHHBIC
XapaKTePUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCIEAOBATEIbHOCTh HW3YUYCHHUS
XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKH Y4EOHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OOydYarouIuxcs, ONpenesieT BO3MOMXHOCTH
npeaMeTa [Jis peanu3aluyd TpeOOBaHWM K pe3yibTaTaM OCBOEHHS OCHOBHOWU
o0Opa3zoBaTeILHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIEero o0pa3oBaHuUs, a TaKKe
TpeOOBaHMI K pe3yIbTaTaM 00yUeHUsI XUMUHU Ha YPOBHE 1IeJIel N3yUEeHHS MpeMeTa 1
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHON JIEATEILHOCTH OOYy4YarolIerocss 1o
OCBOEHHIO YU4EOHOTO COAEPIKAHMUS.

3HaHWE XHUMHUHU CIY)KUT OCHOBOM 11 (OPMUPOBAHUS MHUPOBO33PECHUS
o0Oy4aromierocs, ero MpeACTaBiICHU 0 MaTeprUaIbHOM €AUHCTBE MUPA, BAXKHYIO POJIb
UTparoT GopMUpyeMbIe XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U
00 DHBOJIIOIIMU BEHIECTB B MPUPOJE, O MYTAX pEHIeHUS TI00aNbHBIX MpobdiieM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, JHEPrE€TUYECKOW, MUIIEBOM WU
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHECHHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET peav3aliii BO3MOXHOCTEH /I caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJbTYPhI INYHOCTH, €€ 0011l U PYHKIMOHATILHONU IPaMOTHOCTH;

BHOCUT BKJIaJ B (POpMHpOBaHHE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEN
oOy4JaronMxcsi, HABBIKOB UX  CaMOCTOSITENIbHOW  y4eOHOM  JesATEIbHOCTH,
DKCIIEPUMEHTAJIbHBIX M HCCIEAOBATENIbCKUX yMEHUH, HEOOXOAUMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMMUT CO CIIeUU(DUKON HAYUHOTO MBIIIUICHHUS], 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIsSIa Ha €IWHCTBO MPUPOJABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM 3TallOM B
(bOopMHpPOBAHNUN €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YYaroIXcs;

cnoco0cTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM
3HAHMSM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 0OOpa30BaHUE
oOy4Jarommxcs.



JlanHble HampaBieHUs] B OOyYE€HUHM XHUMHUU OOECHeuMBarOTCs crenuduxoin
COoJlepKaHUsl ~ y4eOHOro  IpeaMeTa,  KOTOpPbId  SABJISIETCS  MEJarOTMYECKU
aJanTUPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XMMHH Ha OINpPEACIEHHOM 3Tane e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO O0OIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHUCS CHUCTEMBl MEPBOHAYAIBHBIX MOHATHI XHWMHH, OCHOB
HEOPTaHUYECKOM XUMUU U HEKOTOPBIX OT/ICTbHBIX 3HAYUMBIX MOHSITUI OPraHUuYeCKOM
XUMUHU.

CtpykTypa coliepKaHHsl MpOrpaMMbl IO XUMUU CGHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 mnojaxoaa K e€ u3ydyeHuro. ConepikaHHe CKIAAbIBAETCA W3 CHCTEMBI
MOHATUH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMbI MOHATUH O XUMHYECKOU
peakuuu. OO0e HTH CHUCTEMBI CTPYKTYpPHO OpraHU30BaHbl [0 MPUHIHILY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKHUX IIPEICTABIICHUN
pPa3HOro ypOBHS:

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

— Ilepuognyeckoro 3akoHa J[. . MeHnneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTAaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLUALINY BEIIECTB B paCTBOPAXx.

Teopernyeckre 3HaHHUS pACCMaTPUBAIOTCS HA OCHOBE YMIIMPUYECKH ITOTYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MTOCIIEAOBATEIBHO OT OJIHOTO YPOBHS K APYyTOMY,
BBITIOHAA (YHKIUU OOBSCHEHUST M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS H
BO3MOKHOCTEN NPAKTUYECKOTO IPUMEHEHHMS U TIOJIyYEHNS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMsbl 110 XUMUHU CIOCOOCTBYET POPMUPOBAHUIO IPEICTABICHUS O
XAMHUYECKON COCTABISIOLICH HAayYHOW KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOU
MPUPOJIbI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO M METOAAaM IO3HAHUS B
Hayke. M3yueHne XMMUM MPOUCXOIUT C MTPUBIICUEHUEM 3HAHUW U3 PAHEE U3YUYEHHBIX
y4eOHbIX npeaMeToB: «Okpyxaroumii Mmup», «buonorus. 5—7 kinaccb» U «dusuka. 7
KJIace».

[Ipy u3ydeHUM XUMHH TPOUCXOIUT (HOPMUPOBAHHME 3HAHWNA OCHOB XMMHYECKOM
HAayKd Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW IEeATEIbHOCTU
YeJIOBeKa M KakK OJHOTI0 U3 KOMIIOHEHTOB MHMPOBOM KYJBTYpbl. 3ajada y4eOHOIo
IpeMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — Ba)KHEUIINX
(bakToB, TOHATHI, 3aKOHOB U TEOPETUUYECKUX TOJOKEHHUM, JOCTYIMHBIX 0000IIeHNN
MHPOBO33PEHUYECKOTO XapaKTepa, A3bIka HAyKH, B MPUOOIICHUN K HAYYHBIM METOJIaM
MO3HAHUS TIPU WM3YUYCHUHM BEIIECTB M XUMHUYECKUX pPeakiuil, B GOPMUPOBAHUU U
Pa3BUTHU MO3HABATEIbHBIX YMEHUN U UX NPUMEHEHUHU B Y4E€OHO-TIO3HABATEIBHOU U
y4eOHO-UCCIIEeIOBATENIbCKON  JIeATEIbHOCTH, OCBOCHHMM TpaBUil  0€30MacHOro
oOpallleHus C BeIleCTBaMHU B TIOBCETHEBHOM JKU3HU.



[Ipy u3yyeHMM XHWMHU Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS BaKHOE
3HAYEHHE MTPUOOPENH TaKUE LU, KaK:

— ¢opMHpOBaHHE WHTEIJIEKTyalbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEIICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHUS] Ha CUCTEMATHUYECKOe MPHUOOIIEHUE 00yYaronmXxcs K
CaMOCTOATENIbHON IM03HABATEIBHON JESITENIbHOCTH, HAYYHBIM METOJAM ITO3HAHWS,
(bopMUPYIOIIUM MOTHBALIUIO U PAa3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0ecrieyeHHe YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0yYarouMMUCs
ONbITa Pa3HOOOPA3HON JEATEIBbHOCTH, IO3HAHUA W CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), HMEIOUIMX YHUBEpPCaJbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (popmupoBaHue ob1el GPyHKINOHATBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH,
B TOM YHCIIE€ YMEHUH OOBICHATH U OLICHUBATh SIBIICHUS OKPYXAIOIIEro MUpA,
UCIIOJIb3YS 3HAHUSA U OMBIT, TOJYyYCHHBIC MPU U3YYCHUH XUMUH, IPUMEHSATh UX TpU
pelIeHuH NpooJieM B MOBCETHEBHOM KU3HU U TPYJOBOU I€ATEIbHOCTH;

— (GopMHpoOBaHHE y OOYYAIOMIMXCA T'YMAHUCTHYECKUX OTHOILICHWH, MOHUMaHUS
LHEHHOCTU XUMHUYECKMX 3HaHUM aJis BBIPAOOTKM SKOJIOIMUYECKU 1IeJIeCO00pa3HOro
NOBEAECHUS B OBITY M TPYJOBOM AESATEIBHOCTU B LEISIX COXPAHEHHS CBOETO 3710POBBS
Y OKPY’KAIOILIEW IPUPOJTHOMN CPEBI;

— Ppa3BUTHE MOTUBallMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHHUIO HA OCHOBE YCBOEHUS O0IIEUEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO1ee 4ncia0 4acoB, OTBEAEHHBIX AJII M3YUYEHHUS XUMHUHM HA YPOBHE OCHOBHOTO
oOmero oOpa3oBaHusi, cocraBiser 136 yacoB: B 8 kiacce — 68 vacoB (2 vaca B
HeJlelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

B paOoueii mporpamMMe OTpa)X€HO pa3/ielieHue KOJMYEeCTBAa YaCOB HA HM3y4YEHUE:
CaMOCTOATEIBHOE U OYHOE, COIJIACHO y4eOHOMY IUIaHy «PecrmyOMKaHCKOTO JHIIes-
WHTEPHATAY.

[Ipensiaraemelil B mporpamMme Mo XMMHUH MepeYeHb MPAKTUYECKUX PadOT SBIsSETCA
PEKOMEHATENbHBIM, YUUTENb JeNIaeT BhIOOp MPOBEIEHUS JIA0OPATOPHBIX PaboOT U
OMBITOB C YYETOM HWHIMBHIYalbHBIX OCOOEHHOCTEW OOyYaroluxcs, CIHCKa
DKCHEPUMEHTAJIBHBIX  3aJaHui,  OpelJlaraéMblX B paMKax  OCHOBHOIO
roCyJapCTBEHHOT'O YK3aMEHA 110 XUMHUH.



JlanHasi ajmanTHpoBaHHas pabodasi mporpamma paspaborana Ha ocHoBe AQOOII
00O nns cnabosusnmx odydaromuxcs ¢ yuérom ®I'OC HOO OB3.

HCHXOHOFO-HeHaFOFquCKaﬂ XapaKTEpUCTHUKA CJ1360BI/II[HHII/IX oﬁyqammuxcsl.

CnaGoBuieHHE CBA3aHO CO 3HAYUTENBHBIM HapyLIEHHMEM (DYHKIMOHUPOBAHUS
3pUTENIBHOIN CUCTEMBI BeiencTBUE €€ nopaxeHus. CiaboBUIEHUE XapaKTepU3yeTcs,
IIPEXKJIE BCETO, MOKA3aTEIsIMUA OCTPOTHI 3pEHUS Jydlle BHUJSLIETO IV1a3a B YCIOBUSAX
onrtudeckoi koppekuu ot 0,05-0,4. Tak sxe c1aboBUIEHIE MOKET OBITH 00YCIIOBIEHO
HapylLleHHueM JApyroil 0a3o0BOM 3pureiabHOW (QYHKUIUM - moyig 3peHus. OOmum
IPU3HAKOM Yy BCEX CIa0OBUASIIMX OOYyYarOLIUXCs BBICTYNAET HEAOpa3BUTHE C(hEepbl
YyBCTBEHHOI'O IIO3HAHMS, YTO MPUBOJUT K ONPEIEIEHHBIM, HW3MEHEHHUSM B
NICUXUYECKOM M (DU3MYECKOM pa3BUTUHU, TPYAHOCTSAM CTAHOBJICHMS JIMYHOCTH, K
3aTpyAHEHUSIM MPEIMETHO-IPOCTPAHCTBEHHOM M COLMAIBHON a/lalTalllu.

OOyyaromuMcs JaHHOM TPYIIbl XapaKTepHO: CHIXKEHHE OOIIed W 3pUTEIbHOU
paboTOCIOCOOHOCTH;  3aMeajieHHOe (OPMHUPOBAHHE  MPEIMETHO-TTPAKTUYECKHUX
NEUCTBUN; 3aMEJICHHOE OBJIAJICHUE MUCbMOM M YTE€HHUEM, YTO OOYCJIOBIMBAETCS
HapylICHUEM B3aWMOJCUCTBUSA 3PUTENBHOM W IVIA30JABUTATEIBHOW  CHCTEM,
CHI)KEHUEM KOOPJAWMHALIMM JIB)KEHHMH, HMX TOYHOCTH, 3aMEMJICHHBIM TEMIIOM
(GopMuUpOBaHUS 3pUTEIBLHOrO 00pa3a OyKBbI, TPYAHOCTSIMU 3PUTEIBHOIO KOHTPOJIS;
3aTpyJHEHUE BBIIOJHEHUS 3PUTENbHBIX 3aJaHull, TPEOYIOUIMX COTJIacOBAHHBIX
JIBUKEHUM TJ1a3, MHOTOKpAaTHBIX IEPEBOJOB B30pa C OOBEKTa Ha OOBEKT;
BO3HMKHOBEHUE TPYAHOCTEN B OBJIAJICHUN U3MEPUTEIBHBIMA HAaBBIKAMMU, BBIIIOJIHEHHE
3aJlaHAl, CBA3AHHBIX CO 3PUTEIBHO-MOTOPHOM KOOPAMHALMEW, 3pUTEIBHO-
MPOCTPAHCTBEHHBIM aHAIN30M U CHHTE30M H JIp.

B ycnoBusix cnaboBujieHus HaOmroAaeTcsi 00€JHEHHOCTh YYBCTBEHHOI'O OIIbITA,
OoOyCJIOBJIEHHAss HE TOJbKO CHW)KEHHMEM (YHKIMI 3peHus ¢ pa3IudyHbIMU
KJIMHAYECKUMH TPOSIBICHUSIMUA, HO U HEJOCTATOYHBIM PA3BUTHEM 3PHUTEIIBHOIO
BOCIIPUATUS. M TICUXOMOTOPHBIX OOpa3oBaHui. Y cnaOoBUIALIIMX HaOMIOAaeTCs
CHW)KEHUE JBUTaTENbHOW AaKTUBHOCTH, CBOEOOpa3ue (PU3MYECKOro pa3BUTHUSA
(HapymieHre KOOpJMHALWU, TOYHOCTU, 00beMa IBUKEHUN, HApPYIICHHE COYETaHUs
JBUKEHUM TJ1a3, TOJIOBBI, Tella, pyK U Jp.), B TOM YHUCIE TPYAHOCTH (OPMUPOBAHUS
JBUTATEJIbHBIX HABBIKOB.

MHorue cnabocnblmanme aeTH, o0janas pa3iuyHbIMUA CTETEHSAMU COXPAaHHOTO
cllyXa, HE yMEIOT IOJIb30BaThCi UM B IENAX MNO3HaHWs M oOmeHus. Jleduuut
CIIyXOBOHM HMH(}OpMaLMK MOPOXKIAET pa3IUYHbIe OTKJIOHEHHUS B PEYEBOM Pa3BUTHUH,
KOTOPOE 3aBUCUT OT MHOTHUX ()aKTOPOB, TAKMX KaK CTENEHb U CPOKHU CHUIKEHUS CITyXa,
YPOBEHb OOIIETO TCUXWYECKOTO PAa3BUTUS, HAJIUYME MEJaroru4eckoil MOMOIIH,
peueBas cpena, B KOTOpoM Haxoausics peOEHOK. MHOroobpasHbie cOYeTaHUs ITUX
¢bakToB  OOYCJIOBJIMBAIOT  BAapUAaTHUBHOCTH  PEUEBOr0  pa3BuTuA.  MHorue
cna0ocnblale MIKOJbHUKM HE TOHMMAlOT OOpallleHHOM K HUM peyd u
OpPUEHTHUPYIOTCS B OOILIEHUH HA Takue (HaKTOPbI, KaK JEHCTBUSA, €CTECTBEHHbIE KECThI
Y HMOLIMH B3POCIBIX.



[Ipn cnaGoBugeHMn HaOMOAAeTCs CBOEOOpa3ve CTAHOBICHUS M TPOTEKAHMS
MO3HABATEIBHBIX MPOIECCOB, YTO MPOSIBISAETCS B: CHUXKEHUM CKOPOCTU M TOYHOCTHU
3pUTEIBHOTO BOCHPUATHSA, 3aMEUICHHOCTH CTAHOBIJIEHHSI 3pUTEIBHOrO 00pa3a,
COKpAIICHUH U OCJHaOJeHWH psia CBOKMCTB 3PHUTEIBHOTO BOCIHPHUATHSI (00BEM,
II€JIOCTHOCTh, KOHCTAHTHOCTh, 0000IIEHHOCTh, N30MPATEIILHOCTh U JP.); CHIKCHUU
MOJIHOTBI, TICJIOCTHOCTH O0Opa3oB, IHUPOTHI Kpyra OTOOpakaeMbIX MPEAMETOB U
SABJICHUM; TPYAHOCTSIX peaIM3allui MBICIIUTEIIBHBIX ONEpallrii, B pa3BUTUU OCHOBHBIX
CBOMCTB BHUMAaHMUSI.

CnaGoBUASIIIUM XapaKTEPHbI 3aTPYJAHEHHS: B OBJIAJICHUU MNPOCTPAHCTBEHHBIMU
MPEACTABICHUSIMU, B IPOLECCE MHUKPO- U MAKPOOPHUEHTHUPOBKH, B CIOBECHOM
0003HAaYEHUU MPOCTPAHCTBEHHBIX OTHOIICHM; B ()OPMHUPOBAHUHU MPECTABICHUN O
dbopme, BeIMUHMHE, TPOCTPAHCTBEHHOM MECTOTOJIOKEHUH MTPEAMETOB; B BO3MOKHOCTH
JUCTAHTHOTO BOCIPHUATHS U Pa3BUTUS OO30pPHBIX BO3MOXKHOCTEH; B TeMIie
3pUTENIBHOTO aHAIU3A.

CnaboBUASIIUM XapaKTEPHO CBOEOOpa3nue peyeBOro pa3BUTHS, MPOSBIIAIONIEECS B
HEKOTOPOM CHUKEHUM TMHAMUKU U HAKOTUJICHUS S3bIKOBBIX CPEJICTB, BHIPA3UTEIbHBIX
JBIO>KCHUH, c1ab0M CBSI3U PeUM C MPEIMETHBIM COJEpKaHUEM. Y HUX HaAOJIOAar0TCs
OCOOCHHOCTH (DOPMHUPOBAHMS PEUEBBIX HABBIKOB, HEJIOCTATOYHBIM 3amac CIioB,
0003HaYaroMKX MPU3HAKHU NMPEIMETOB U MPOCTPAHCTBEHHBIE OTHOIICHUS;, TPYAHOCTU
BepOaIu3aluy 3pUTEIIbHBIX BIICUATIICHUM, OBJIaJICHUS SI3bIKOBBIMU ((hOHEMATUYECKUMA
COCTaB, CJIOBApHBIM 3armac, rpaMMaTHYEeCKUN CTpOM) U HESI3BIKOBBIMHU (MUMUKA,
MMaHTOMHUMUKA, UHTOHAIIHS) CpeACTBaMHU oO1IeHus, OCYILIECTBJICHUS
KOMMYHUKATHUBHOW  JIEATEIbHOCTH (TPYAHOCTH BOCHPUSITHS, HWHTEPIPETALINH,
MPOYIIUPOBAHUSI CPEJICTB OOIIECHUS).

CnaGoBUASIIIUM XapaKTEPHBI TPYJIHOCTH, CBSI3aHHBIE C Kau€CTBOM BBITIOJIHSIEMBIX
JICVUCTBHM, aBTOMATU3allME€N HABBIKOB, OCYIIIECTBICHUEM 3PUTEIBHOTO KOHTPOJIA HAJL
BBITIOTHSEMBIMH  JCHCTBUSIMU, UYTO OCOOCHHO SIPKO TMPOSBISIETCS B OBJIAJICHUU
y4EOHBIMU YMEHUSMH U HABBIKAMU.

VY cnaGoBuAsSIIMX OTMEUAETCsl CHI)KEHUE YPOBHS Pa3BUTHUS MOTHBALIMOHHBIN
chepbl, PEryasSTOPHBIX (CAaMOKOHTPOJIb, CaMOOLICHKA, BOJIsI) U PeQIeKCUBHBIX
oOpa3zoBaHui (HA4aJIO0 CTAHOBJICHUS «SI-KOHIIEMIIMNUY», Pa3BUTHE CAMOOTHOIICHUS). Y
HUX MOTYT (GOPMHUPOBATHCS CIEAYIOUIME HEraTUBHBIE KadyecTBa JIMYHOCTH:
HEJIOCTATOYHAs! CAMOCTOSITENIbHOCTh, O€3bIHUIIUATUBHOCTh, HXKIMBEHYECTRO.

VY yactu 00yuaromuxcsi JaHHOW TPYMIbl CIa00BUIEHUE COYETACTCS C JIPYTUMU
nopakeHussMHu (3a00JIEBaHUSIMU) JIE€TCKOTO OpraHM3Ma, 4YTO CHIDKAEeT MX OOIIyIo
BBIHOCJIMBOCTb, TICUXO3MOILIMOHAJIBHOE COCTOSIHUE, [IBUTATEJIbHYI0 aKTHUBHOCTb,
oOycaBiuBasi 0COOEHHOCTH UX TICUXO(DU3NIECKOTO PA3BUTHSI.

B cTpykTypy 0c00bIX 00pa30oBaTeIbHBIX MOTPEOHOCTEH CJIA00BUASAIIIMX BXOIAT,
C OJTHOI CTOpPOHBI, 00pa30BaTeIbHbIE MOTPEOHOCTH, CBOMCTBEHHBIE JIJIs1 BCEX
00y4YaroIMXcs C OrpaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI, C IPYTOH,
XapaKTEePHbIE TOJIHKO JJIs CIIA00BUISIIINX



IeJICHANPABICHHOE 000TalleHNe YyBCTBEHHOTO OTBITA YePe3 aKTUBHU3AITHUIO,
pa3BUTHE, 00OTAIICHUE 3PUTEIIBHOTO BOCIIPUSATHS U BCEX aHAIH3ATOPOB;
PYKOBOJICTBO 3pUTEIHHBIM BOCIIPUATHEM;

pacumpenue, 0ooraiieHre U KOppeKus NpeAMETHBIX U MPOCTPAHCTBEHHBIX
MpecTaBlIeHUu, (GOPMUPOBAHKE U PACIIMPEHUE TOHSATUH;

pa3BUTHE MMO3HABATEIHPHON JIEATEILHOCTH CIA00BUISIINX KaK OCHOBBI
KOMITCHCAIINH, KOPPEKITUU U TPOQUIAKTHKN HAPYIIICHUH, HMEIONTUXCS Y
JAHHOM TPYMITBHI 00YYarOIITIXCS;

CUCTEMATUYECKOE U 1IeJICHANIPABICHHOE PA3BUTHUE JIOTHUYECKUX TPUEMOB
nepepaboTKu yueOHON UH(pOpMaITUK;

oOecrieyeHue JOCTYITHOCTH Y4eOHOU nH(MOpMAIUu AJI 3pUTEITHLHOTO
BOCIPUATHS CIIA00BUIAIIUX 00YUYaIOIIUXCS;

CTPOTHH Y4eT B OpraHu3aluy 00y4YEHUS U BOCTIUTAHUS CIIA00BUISIIIETO
00y4aroIIerocs: 3puTeIbHOTO AUar1o3a (OCHOBHOTO U JOTIOJIHUTEIIBHOTO),
BO3pacTa ¥ BPEMEHU HapYIICHUS 3pPEHUS, COCTOSHUS OCHOBHBIX 3pUTEIBHBIX
GyHKIHA, BO3MOKHOCTH KOPPEKIMH 3PSHHS C TIOMOIIBIO ONTHYECKUX CPEICTB
U IprOOPOB, peKUMa 3PUTEIBHBIX U PU3NYECKUX HATPY30K;
UCITI0JIb30BAaHUE UHANBUIYAJBHBIX TOCOOUI, BHITIOJIHEHHBIX C YYETOM CTEIIEHU
U XapaKkTepa HapYIIEHHOTO 3pEHUsl, KIMHUYECKON KapTUHBI 3pUTEITHLHOTO
HapYIICHUS;

y4eT TeMIa y4eOHOM pabOThl CIA00BUISIINX 00YUYAIOIINXCS;

yYBEJIMYCHHE BPEMEHH HA BBIIIOJHEHHUE MPAKTHYECKUX PadoT;

BBEJICHHE B 00PA30BaATENbHYIO Cpely KOPPEKIIMOHHO-PA3BUBAIOIIETO
TU(}IIOTIEJArOTMUECKOTO COMTPOBOXKICHUS;

MTOCTAaHOBKA W pean3aIysl Ha YPOKaX U BHEKIACCHBIX MEPOIPHUATHSIX IEICBBIX
YCTaHOBOK, HAMPABJICHHBIX Ha KOPPEKIIUIO OTKIIOHEHUH B PA3BUTHH U

PO HITAKTUKY BO3ZHUKHOBEHHS BTOPUYHBIX OTKJIOHCHHWHA B Pa3BUTHH
cI1a00BHIAIICTO;

aKTUBHOE MCITOJIb30BAaHUE B y4eOHO-TI03HABATEIHLHOM MPOIECCE PEUr KaK
CpelicTBa KOMIIEHCAIIMN HAPYIICHHBIX (yHKIIHIA;

1eJIeHaNpaBJIeHHOE (OPMUPOBAHUE YMEHUN U HABBIKOB 3PUTEIIHHOM
OPHUEHTHUPOBKU B MUKPO- U MAaKpPOTIPOCTPAHCTRE;

CO3JaHH€ YCIOBUH IJisl pa3BUTHS Y CIa00BUIAIIMX 00YUYaIOIINUXCS
WHUIIMATUBBI, TIO3HABATEILHOW W 00T aKTUBHOCTH, B TOM YHCIIC 32 CUET
MIPUBJICUCHHSI K YUACTHIO B PA3JIMYHBIX (IOCTYIHBIX ) BUAAX JEATECILHOCTH,
MOBBINNICHNE KOMMYHUKATUBHON aKTUBHOCTH M KOMIIETEHTHOCTH;
dbuznyecKoe pa3BUTHE CIA00BUIAIINX C YUETOM €r0 CBOe0Opa3us U
MPOTHUBOITOKA3aHUH TIPH OIPEICIICHHBIX 3a00ICBaHUSX, TIOBBIIICHUE
JIBUTATCIIbHOW aKTUBHOCTH,

noj/iep>KaHKe U HapaluBaHUE 3PUTEILHON pabOTOCIIOCOOHOCTH
C1abOBUASAIIETO 00yUaroIIerocsi B 00pa3oBaTeIbHOM MIPOIECCE;

no/iep kKaHue MCUX0(U3NIECKOro TOHYCa CIIA00BUISIINX;



® COBEPILICHCTBOBAHHUE U PA3BUTHE PETYJSITOPHBIX (CAMOKOHTPOJIb, CAMOOLICHKA)
U peIICKCUBHBIX (CAaMOOTHOIIIEHUE) 00pa30BaHUMN.
Koppekunonno-passuBawinas padora yuyuTeJisi HA YPOKe 10 NpeaMeTy B Xoje
yueOH0-00pa30BaTeJILHOIO NMpoIecca ¢o CJIa00BUASIIUMH 00yYAIOINMHUCS

CaMbIM TJIaBHBIM TPUOPUTETOM B padoTe co CclIabOoBUIALIIUMU SIBIISIETCA
WHIUBU Ty JIbHBIN TIOJIXO0/I, C YUYETOM CHEeU(GUKH IICUXUKH U 3J0POBbS PEOCHKA.

B mepByto ouepeas HCHONB3YIOTCS MeIarorniyeckue MpueMbl, HarpaBJeHHbIE Ha
OpTraHU3aIUIo U YIIOPsI0UeHUE YIeOHOM nesaTenbHoCTH. Kpaiine BayXHO BRIpabOTaTh y
peOCHKAa 3aMHTEPECOBAHHOCTh W IOJIOKHUTEIBHOE OTHONIEHHE K  y4eOHOM
NEATEIIbHOCTH, 3aJJaHUIO.

Metoauyeckue NpuémMbl, KCIOJIb3yEMbIE HA YPOKaX:

e [losTanmHoe pa3zbsicHEHUE 3a/laHni (BCE 3alIMCH YUUTENS BBITIOTHSAIOTCS KPYITHO U

COIMPOBOXK/IAFOTCS CIIOBECHBIMU KOMMEHTAPHUSIMU );

e [IlocnenoBarebHOE BHIMOJHEHUE 3aJaHUIT;

e [loBTOpEHME yUauMcsi THCTPYKIIMU K BBITIOJIHEHUIO 3aJaHUs;

e (OOecrneyeHue ayauOBU3YaJbHBIMU TEXHUYECKUMH CpPEACTBAMHU OOy4eHHs (Bce
3aMCH  YYUTENST YW YYCHUKA BBIMIOJHSIOTCS KPYINHBIM MIPUGTOM W/ UIH
KOHTPACTHBIMU LIBETAMH U COIIPOBOKAIOTCS CIIOBECHBIMU KOMMEHTAPHUSIMU);
CMeHa BUJIOB JIESITEIbHOCTH;

UYepenoBaHue BHITIOJHEHUS 3aJaHUM, YyIPAXKHEHUN U QU3MUHYTOK;
[IpenocTaBieHne TOMOTHUTEILHOTO BPEMEHU AJISI 3aBEPILICHUS 3a/1aHMUS;
Hcnonb3oBaHue JUCTOB C YNPAXKHEHUSMHU, KOTOpbIe TPEOYIOT MHUHHUMAJIBHOTO
3aM0JIHCHHS;

[IpenogHecenue yueOHOTO MaTepralia HeOOIbIIMMU J03aMH;

e JlomoJHEeHNE EYaTHBIX MATEPHUAIIOB BUACOMAaTEpUATIaMH.
[Ipn moabope HariIgAHBIX YYCOHBIX MaTEpHAIOB HEOOXOJMMO YYUTBHIBATH HX

JTOCTYITHOCTh  JUI  TaKTWJIBbHO-OCSI3aTEIBHOTO  OOCJIENOBaHUS C  MTOMOIIBIO
OCIIAa0JICHHOTO 3pEHUS M COXPAaHHBIX BHJOB YyBCTB. JI1000¥ TEKCTOBBIA W/ WU
WJUTIOCTPATUBHBINA MaTepua JIOJHKEH COOTBETCTBOBATH TPEOOBAHUSM:

e KoHTpacTHBII IBET (CHIWKEHNE CIOKHOCTH M JICTATU3aIUA PUCYHKOB)

e VYBEIHMYECHHBIN pa3Mep

e Kpynasrii mpudt

[Ipu paccMaTpuBaHWM PUCYHKOB M CXE€M HCIIOJIB3YETCS CIICIHAIBHBIN alfOPUTM

JETATBHOTO paccMaTpHUBAHUS, KOTOPBIA TOCTEIICHHO YCBAaWBACTCS YYaIllUMHKCS, B
IIEJIOM TTOCTOSIHHO YACNSICTCS BHUMaHUE 3pUTEIBHOMY aHanmu3y. s ymydmeHus
3pUTEIBLHOTO BOCHPHATHS C MOHHUTOpPA KOMIIBIOTEpAa IIPU  HEOOXOIUMOCTH
MPUMEHSIOTCS CTIEIIUaIbHbIC KOMITBIOTEPHBIE TEXHOJIOTHH (HAIpUMEp SJIEKTPOHHBIC
JYTIbl, BUJCOYBEIUIUTEINb U T.1N).



O} dexTuBHBIME TTpHEMaMH KOPPEKIIMOHHOTO BO3JICHCTBUS HA SMOIMOHATBHYIO
¥ TI03HABATENbHYIO c(hepy B pa3BUTUU SBIIIOTCS:
® YNpaXHEHUs, KOTOPHIC CBSA3aHBI C TIOMCKOM BHJOBBIX M POJOBBIX NMPU3HAKOB
IPEIMETOB;
® THMMHACTHKa W peJaKcamusi, MO3BOJIAIONINE CHITh 3PUTEIBHOE HAMPSIKCHUE
(ruMHACTHKA JJIS TJ1a3),

® TIOWCK U HCIOJIb30BaHWE AaKTHBHBIX (OPM, METOJOB M TPHUEMOB OOyUECHHS,
CHOCOOCTBYIOUINIT MOTHBAIMH K Y4€OHOU EATETHHOCTH.

COAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Ponb XuMuM B )KM3HU YeI0BeKa. XUMUA B CUCTEME HayK. Tena
u BeniecTtBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATrpPEraTHOe COCTOSHHE BEILECTB.
[Tonsitue o Merojax mMmo3HaHusi B XuUMHUH. UucTble BemectBa U cMecu. CrocoOb
pa3aeneHust CMeCen.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢popmyina. BalleHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewecTB. OTHOcuTenbHas aromMHas macca. OTHOCHUTENbHas
MOJIEKYJIIpHas Macca. MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KomnuectBo BemectBa. Moisib. MonsipHas mMacca. B3amMOCBSI3b KOJIMYECTBA,
MacCChl U YHCJIa CTPYKTYPHBIX €IMHHUII BeecTBa. Pacu€Tsl o hopmysiaM XUMHYECKUX
COCIMHEHUM.

dusznyecKkue U XUMUUYECKHUE SIBJICHUSA. XUMUUYECKas peakius U e€ MpU3HAKH.
3aKOH COXpaHEHMs Macchl BEUIECTB. XHMHUYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYy/J0W, NpaBWIaMH padOTHl B J1a0OpaTOpuu U
npuémamu oOpalieHusi ¢ JIabopaTOpHBIM O0OPYJIOBAHUEM, M3YUYEHUE M OIHUCAHUE
(bu3MYEeCKUX CBOMCTB 00Pa3I[0B HEOPTAHUUECKUX BEILIECTB, HAOMIOACHUE (PU3NYECKUX
(1aBjeHUE BOCKa, TasHUE JbJa, PAacCTHUPAHWE caxapa B CTYIKE, KUICHHE H
KOHJICHCAIlUsl BOJbI) M XHUMHYECKHX (TOpEHHE CBEYM, NPOKAJIMBAHHE MEITHOU
MIPOBOJIOKH, B3aMMOJICHCTBHUE MeJia C KUCJIOTOW) SIBJICHUHN, HAOIIOJEHNE U ONTMCAHUE
MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIMM (pa3iokeHue caxapa, B3auMOJIeHCTBUE
CEpHOM KHUCJIOTHI C XJOpUIOM Oapusi, pasznoxenue ruapokcuna menu (I1) mpu
HarpeBaHWM, B3aUMOJEHUCTBUE Kene3a ¢ pactBopoM coiu meau (ll), uzydenume



CIIOCOOOB pa3NieNIeHUs] CMECEi: ¢ TTOMOIIbI0O MarHuTa, (PrIbTpOBaHUE, BHITAPUBAHUE,
TUCTUIUIALINSL, XpoMaTorpadus, MPOBEACHUE OYUCTKY TOBAPSHHOM COJTU, HAOTIOICHHE
Y OIMCAHUE PE3yJIbTATOB NPOBEACHHUS ONBITA, WJUTIOCTPUPYIOILIETO 3aKOH COXPAHEHUS
MaccChl, CO3/IaHUE MOJIeJIe MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxkueumne npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3JI€MEHT M IPOCTOE
BelecTBO. Haxoxkmenne Kucioposa B mpupoe, GU3nIecKue 1 XUMUYECKUE CBONCTBA
(peakuu ropenus). Oxcupapl. [lpumenenue xkucimopoaa. CrocoObl MOMyYEHUS
KHUCIIOpOJa B JabOpaToOpuu U MpoMbilIeHHOCTH. KpyroBopoT kucinopoza B Mpupo/e.
O30H — a;IoTponHas MoIU(pUKAIUS KUCIOPOA.

TennoBoit 3pheKkT XUMUIECKON PEeaKINK, TEPMOXUMUYECKUE YPABHEHUS, K30~
U SHJIOTEPMUYECKUE peakiuu. TOIIMBO: yrojib M METaH. 3arpsA3HEHHUE BO3/yXa,
YCUJICHHE MMapHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopoxn — aneMeHT U npocToe BemecTBo. Haxoxnenue Bogopoaa B npupose,
dbu3nYecKre 1 XUMUUECKUE CBOMCTBA, MPUMEHEHUE, CIOCOObI oJTydeHus. KucioTh u
COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMUUECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BoAbl. Boaa kak pactsopurens. PactBopsl. HaceieHHbie
Y HEHAChIUIEHHbIE pacTBOpbL. PacTBOpHMOCTh BemiecTB B Boje. MaccoBas 10is
BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OcHOBaHusA. Ponb pacTBOpoOB B
MPUPOAE M B JKU3HM 4YeIOBEeKa. KpyroBopor BOABI B MNOpHUPOJE. 3arpsi3HEHUE
NpUPOJHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranundeckux coeauHennii. Okcuawl. Knaccudukarus
OKCUJIOB:  cojeoOpasytome  (OCHOBHBIE,  KHUCJOTHbIE, aM(pOTEepHbIE) U
HecolsieoOpasyronre. HoMmenknarypa okcuoB. @u3nyeckne 1 XUMHUYECKUE CBOMCTBA
okcu1oB. [lomydenne okcuIoB.

OcHnoBanusi. Krnaccudukaruss OCHOBaHMN: WIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHui. @PuU3NUYECKME U XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinoT. PuznuecKue u
XUMHYECKHE CBOMCTBA KHCIOT. Psg axtuBHOcTH MeTamaoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conmu. Homenknarypa coneil. ®du3nyeckne M XHUMHUYECKHE CBOWCTBA COJIEH.
ITomyyenue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COJEpPKaHUs KHUCIOpOoAa B BO3AYyX€, IMOJYyYEHHUE,
coOuMpaHue, paclo3HaBaHWE W W3yYEHHWE CBOWCTB KHUCJIOpOAa, HAOII0aeHNE
B3aUMOJICHCTBUA BEIIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAIICHUS



ropenus (moxapa), 0O3HaKOMJIEHUE ¢ o0pa3llaMu OKCHIOB M OMHCAHHE WX CBOWCTB,
MOJIy4YeHHEe, COOMpaHue, pacrlo3HaBaHUE U HU3YUYEHHE CBOMCTB BOJOpoOja (TOpeHue),
B3auMoJielicTBUE Bogopoda ¢ okcugom wmeau (ll) (BO3MOKHO uCHONIB30BaHUE
BUJICOMATEPHUAIIOB), HAOJIOJIeHHEe OO0pa3lloB BEUIECTB KOJIMYECTBOM | MOJb,
UCCJIeIOBAHNE OCOOEHHOCTEN PacTBOPEHMSI BEILIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEW pPacTBOPEHHOIO
BEILIECTBA, B3aUMO/JICUCTBUE BOJBI C METaUIaMu (HATpUEM U KajlbI[ueM) (BO3MOXHO
HCIIOJIb30BAaHUE BUACOMATEPUAJIOB), HCCIEIOBaHWE O0pa3loB HEOPraHMYEeCKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHHUS OKpPacKd HHIUKATOPOB B
pacTBOpax KUCIOT W Iesiouer, mzydeHue B3aumopeiictBus oxcuma menu (Il) c
pacTBOPOM CEpPHOM KHCJIOTHI, KHUCJIOT C METallaMH, pPEakluil HeWTpaau3alluu,
MOJTyYCHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METallia JIPYTHM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aj]1ay Mo TeMe «BakHellne Kiiacchl
HEOPTaHUYECKUX COEAUHEHUI.

Ilepuoanuecknii 3axon u [lepuogudeckas cucreMa XUMHYECKHUX IJIEMEHTOB
. U. MenneneeBa. CtpoeHue aTtoMoB. XuMHUYeCKasi CBA3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PEAKIUH

[IepBbIe MOMBITKY KJIacCU(PUKAIIMYA XUMUUYECKHUX 3JIeMEHTOB. [loHsATHE O rpynmax
CXOJHBIX JJEMEHTOB (ILEJIOYHbIE U MICJIOYHO3EMEIbHBIE METAIIbl, TaJOrEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpbhle 00pa3yroT am(pOTEepHbIE OKCUAbl U
TUJPOKCHUJIBI.

[Iepuonnueckuit 3akoH. [leproanueckas cucrema XuMHIeCKUX 3eMeHToB [I. U.
MenneneeBa. Koporkomepuoanass u anmuHHomnepuogHas ¢opmbl [lepuoanueckoi
cucreMbl xumuueckux dsiemeHtoB JI. M. MengeneeBa. Ilepuonbl U TpyIIbL
Du3NYECKU CMBICIT TOPSAKOBOIO HOMEpPA, HOMEPOB MEPUOIa U TPYIINbI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sAnep. M3ortonsl. DnekTtponsl. CTpoeHUe
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUUECKHUX AneMeHTOB [lepuoanueckon
cucrembl J[. U. MeHnpneneeBa. XapakTepuCTHKA XUMHUYECKOIO 3JIEMEHTA II0 €ro
nonoxxeHuto B [lepuognueckoit cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTH U3MEHEHHUsI paguyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IrpymnmaM U nepuoaam.

3nauenue Ilepuomuueckoro 3akoHa u Ilepuoanveckoi CUCTEMbl XUMHYECKUX
DJIEMEHTOB Ui pa3BuTus Hayku u npaktuku. . WM. MenaeneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckass CBs3b. KoBasieHTHast (MOJisipHAass U HEMOJsIpHasi)  CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb okucieHusi. OKUCIUTETbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCIIEHUSI K BOCCTAHOBJEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:



u3ydeHue oO0pas3oB BEMIECTB METAUIOB W HEMETAUIOB, B3aWMOJICHCTBUE
TUJIPOKCUAA IMHKA C PacTBOpAMU KHUCJIOT M IIECJIOYEH, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpEeHUE,
peaKIuy pasioKeHUs, COSTUHECHHUS).

Mesricnpeomemnuwle céasu

Peanmmszanust MeXIpEeOMETHBIX CBSI3€M NpPU M3YYEHHH XHMHU B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIIOJIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX TTOHITHH,
TaK ¥ NOHSATHM, SIBISIONIUXCS CUCTEMHBIMU JJIS1 OTJICJIBHBIX MIPEIMETOB €CTECTBEHHO--
HAay4YHOI'O ITMKJIA.

OO0mue ecTecTBEHHO--HAYUYHbIE TOHSATHS: HAyYHBIA (PakT, THIOTE3a, TEOpHs,
3aKOH, AaHaluW3, CHHTE3, KjacCUpUKaIus, MEePUOIUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

dusznka: MaTepusi, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHU/I, U30TOIIBI,
PaIroOaKTUBHOCTb, MOJIEKYJa, DJJICKTPUYCCKUM 3apsj, BEIIECTBO, TeEI0, OO0BEM,
arperaTHoe COCTOSIHHME BEILIECTBA, ra3, PU3NUYECKUE BETUYUHBI, €UHULIBI U3MEPEHUSI,
KOCMOC, IJIaHEeThI, 3BE3/1b1, ComHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIC TOPOIbI, MOJIC3HBIC
HCKOIIa€MbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKasI peaKUMs

[Tepuoanueckuii 3akoH. [lepuoauueckas cucremMa XuMu4ueckux 3yeMeHToB [l. U.
MenpaeneeBa. CTpoeHHE€ aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHUU CBOWCTB
XAMHUYECKUX BJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KIS, KAJIBIUS U UX COCAUHEHUM B
COOTBETCTBHH C MOJIOKECHUEM 3JIEMEHTOB B [Ieprnoandeckoit cuctemMe u CTpOEHUEM HX
aTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHYECKOM CBSA3U. THIBI KPUCTATIIUUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUMA KPUCTAIIMYECKON PEIIETKU U BUJIA
XUMHUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSAIIMXCSA K PA3JIMYHBIM KJjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMA4eCKuX peakiuil 1Mo pa3IndHbIM MIpU3HaKaM (110 YUCIy U
COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO TEIIOBOMY d(PdEeKTy, Mo U3MEHEHUIO
CTEIICHEW OKHCICHUSI XUMHUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacCTHIO
KaTanu3aropa). IK30- U SHI0TEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsitTue o ckopoctn xuMuueckod peakiuu. [loHsTHe 00 oOpaTUMBIX U
HEOOPATHUMBIX XHUMHUYECKHX peakiusx. [IoHATHE O TOMOTCHHBIX M TE€TEPOrCHHBIX
peakuusx. [lonarue o karammse. [lonstne 0 xumMuyeckoM paBHOBecHU. DakTOpBHI,



BJIIMAKOOIME HA CKOPOCTb XUMHUUYECKOM peakuyun MW IOJOKCHHUC XHUMHUYCCKOI'O

pPaBHOBECHS.
OKHCIIUTENPHO-BOCCTAHOBUTENBHBIE  PEAKLUH, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIIEHO-BOCCTAHOBUTEIBHON peakiuu. CocraBnenue ypaBHEHUI

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIUHA €  KCIOJIb30BAHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPONUTHYECKOW JMCCOUMALNH. IDIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Kartuvonbl, aHnoHbl. MexaHW3M AHMCCOLMALMA BEUIECTB C Pa3UYHBIMU BUJIAMU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu moHHoro oOMeHa. YCJIOBHS MPOTEKaHUsI peakluii MOHHOTO OOMeEHa,
MOJIHBIC U COKPAIlIEHHbIC MOHHBIE YpaBHEHUS peakiuid. CBOMCTBA KUCIOT, OCHOBAHUM
U COJIeH B CBETE MPEJICTAaBICHUNA 00 3JIEKTPOJIUTUYECKOW JUCCOLIMALINH.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApONIH3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJCISAMH KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIIECTB — METAJJIOB U HEMETAJIOB (TpaduTa 1 amasa), CJI0KHBIX BEIIECTB (XJI0puaa
HATpHsl), HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW pEaKIUH OT
BO3/ICICTBUS pa3IMyUHbIX (PAKTOPOB, UCCIEIOBAHHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB
BEUIECTB, IIpollecca JUCCOLMAIMU KHUCJIOT, IIejJouedl U cojeil  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJIEO MAaTEpUaJIOB), MPOBEICHHUE OIBITOB, WJUIFOCTPUPYIOLIUX
NPU3HAKH MPOTEKAHUs PeaKkUuii HOHHOTO oOMeHa (00pa30oBaHUE OCaJKa, BbIICICHUE
rasza, oOpa3oBaHHME BOJIbl), OMNbBITOB, WIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX pEakUuil (FOpeHue, peakUuu pas3JIoKEHUs, COECTUHEHHS),
pacno3HaBaHWE HEOPraHWYECKHUX BELIECTB C MOMOUIBI0 KAYECTBEHHBIX PEAKIUil HA
MOHBI, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl U MX coeiMHeHUS

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTtpoeHune M (U3NYECKUe CBOMCTBA IMPOCTHIX
BEILECTB — TAJIOT€HOB. XMMHUYECKHE CBOICTBA HA TPUMEPE XJIopa (B3aUMOIEHCTBHE C
METajUlaMHM, HEMeTalUlaMH, IenodyaMmu). XiopoBoaopod. ConsiHas KHCIIOTa,
XMMHUYECKUE CBOMCTBA, MOJyUYeHUE, MPUMEHEHUE. JlelicTBHE XJI0pa U XJIOPOBOAOPOIa
Ha OpraHu3M 4YeloBeKka. BakHelmme XIopruapl U UX HaX0XKACHUE B IPUPOJIE.

Oo6mast xapakrepuctrka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTerneHu OKucieHus. CTpoeHue M (PU3NYECKHe CBOICTBa
MPOCTBHIX BEILECTB — KUCJIOPOJia U cepbl. AJUIOTPOINHbIE MOIU(DHUKAIIMK KACTOpOAa U
ceppl. XUMHYECKHE CBOWMCTBa cepbl. CepoBOoAOpon, CTpoeHue, (GU3NUECKHe u
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK NPEICTABUTENN KHUCIOTHBIX OKCHJOB.
Cepnas kucnota, pU3M4ecKre U XUMHUYECKHE CBOMCTBA (00IIMe KaK MpeacTaBUTENs
KJlacca KHUCIOT M crnenupuyeckue). XUMUYECKHE pEeaKlUH, Jexkallle B OCHOBE



IPOMBIIIJIEHHOTO CIoco0a TMONMyueHUs CepHOM KHCHIOThL. I[IpuMeHeHue cepHOM
kucnotbl. ConM CepHOM KHCIOTHI, KaueCTBEHHAs peakuus Ha Cylb(ar-uoH.
Haxoxnenune cepsl M €€ cOeIMHEHUMM B npupoae. XUMHYECKOE 3arps3HECHHE
OKpY alolllel Cpe/ibl COeIMHEHUSIMU Cepbl (KUCIOTHBIE T0XKIH, 3arps3HEHUE BO3TyXa
U BOJIOEMOB), CIIOCOOBI €ro MPEJOTBPAIECHUS.

OOmast xapaktepucTuka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHCIECHHA. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dbusznueckue U XxuMu4eckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MOTyYeHue U npuMeHenne. Collu aMMOHUS, UX
dbu3nUecKue U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiusi Ha HOHbI
aMMOHHUA. A30THasl KHCIIOTa, €€ Mody4deHue, (U3nuecKue U XMMUYECKHEe CBOMCTBA
(oOmme kak MpenacTaBUTENsT Kiacca KHCIOT W crnenududeckue). Mcmonp3oBaHue
HUTPAaTOB U COJEM aMMOHMSI B Kaue€CTBE MHUHEpAJbHBIX yH0OpeHuil. XumMuueckoe
3arpsi3HEHUE OKpY’KaloIEed Cpelbl COCOUHEHMSIMH a30Ta (KHUCJIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/lyXa, MOYBbI U BOJOEMOB). Docdop, amnoTponHble MOIUPUKAIN
docthopa, pusmueckue n xumudeckue cpoiictea. Oxcun pochopa (V) u bocdopras
KHCJIOTa, (U3UUYECKUE M XUMHUYECKHME CBOICTBa, monyyeHue. Hcnonb3oBaHue
dbocdaToB B kKauecTBe MUHEPATBHBIX yI00PEHHIA.

Oo6mast xapakrtepucTthka 35ieMeHTOB IVA-rpynmel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTETICHH OKUCICHHs. YTJIEpPOJ, aNIOTPOIHbIE MOIU(DUKAIINH,
pacmpocTpaHeHHe B MpUpoJe, (GU3HUecKue M XMMHUYECKHE CBOWCTBA. AJCOpPOIHS.
Kpyrosoport yrinepoaa B npupoze. OKCuabl yriepoaa, ux Gu3nieckue 1 XMMHUYECKNe
CBOMCTBA, JCICTBME Ha JKUBbIE OPraHU3Mbl, [OJIY4YEHHE U M[PUMEHEHHUE.
DkoJjoruyeckre MpodJeMbl, CBsi3aHHBIE ¢ oOkcugoMm yriepona (1V), rumoresa
rJ100aJbHOTrO MOTEIVICHUST KJIMMaTa, MapHUKOBBIN 3P (deKT. YronapHas KUCIOTa U €€
conmM, WX (u3MUecKkne W XUMHUYECKHE CBOWCTBA, MOJYYCHHE M TPUMEHEHHE.
KauectBennas peakiusi Ha KapOoHaT-uoHbI. VMcmonb3oBaHue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayabHBIE MOHATHS 00 OPraHMYECKUX BEHIECTBaX KaK O COCTUHEHHSIX
yriepoja (METaH, 3TaH, 3TWJIEH, alleTWIEH, 3TaHOJ, TJIULUEPUH, YKCyCHasi KUCIIOTA).
[TpupoaHbIE UCTOYHUKHU YTIIEBOAOPOI0B (YToJib, MPUPOAHBIN ra3, He(PTH), MPOTYKTHI
ux mnepepaboTku (OEH3MH), UX POJb B OBITY W MPOMBINUICHHOCTU. [loHsITHE O
OMOJIOrMYECKU Ba)KHBIX BELIECTBAX: KUPax, OeiKax, yriaeBoax — U UX POJIU B KU3HU
yenoBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemumuii, ero ¢pusndeckue u XUMHYECKHUE CBOWCTBA, MOTYYCHHUE U IPUMEHEHHE.
Coenunenust kpemuus B ipupoe. Oomue npencrapienus 06 okcuae kpemuus (1V) u
KpeMHUEeBOM kuciote. CUIUKAThI, UX MCIOJIb30BAaHUE B OBITY, B MPOMBIIUICEHHOCTH.
Baxxneiiime CcTpouTeNbHbIE MaTepUalbl: KepaMmHKa, CTEKJIO, LIEMEHT, OEeTOH,



xene300eToH. [Ipobaembl 6€30MacHOT0 UCIIONIb30BAHUS CTPOUTENIBHBIX MATEPHUAJIOB B
MTOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe OOpa3IOB HEOPTraHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MIPOBE/ICHUE KaYECTBEHHBIX PEAKIIMN HA XJIOPUJI-MOHBI U HAOIIOJCHUE TPU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTPAKAIOIINE (PU3NIECKHUE M XUMUYECKAE CBOMCTBA TaJIOTCHOB
U UX COEAMHEHHUH (BO3MOXHO MCIOJb30BAHUE BHUIEOMATEPUAIOB), O3HAKOMIICHHE C
oOpasuiaMu XJIOPUIOB (TaJOT€HUIOB), O3HAKOMIIGHHE C O0pa3naMu cepbl U e€
COCIMHEHUSMH  (BO3MOXHO HCIOJB30BAHHE BHUEOMATEpUasoB), HabI0/IeHHE
nmpoiiecca OOYTJMBaHMS caxapa TMOJ] JACHCTBUEM KOHIICHTPUPOBAHHON CepHOMU
KHUCTIOTBI, HW3Yy4YeHHE XHMHUYECKHX CBOMCTB pa30aBICHHOW CEpHOM KHCIOTHI,
IpOBEJCHIE KaueCTBEHHOW peakiuu Ha cynb(ar-uoH U HaONoJIeHHEe MpU3HaKa e
MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MYECKUMM CBOMCTBaMH a3oTa, (ochopa U ux
COEJIMHEHU (BO3MOYKHO HMCIOJB30BaHUE BUACOMATEPUAJIOB), 00pa3liaMu a30THBIX U
dbochopHbIXx yaoOpeHUid, MOIyuyeHHE, COOMpaHue, paclo3HABaHUE U U3YyUYEHUE
CBOMCTB aMMHaKa, IPOBEJECHNE KaueCTBEHHBIX peaklii Ha HoH aMMoHUs U docdat-
WOH Y U3y4YCHHUE MPU3HAKOB UX MPOTEKAHUSI, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOU
a30THOM KHUCJIOTHI C ME/IbIO (BO3MOKHO HCTOJIB30BaHUE BUIEOMATEPUATIOB), U3yUCHHE
MoJIeNiel KPUCTAITHYECKUX PEHIETOK anmasa, rpadura, QyjuiepeHa, 03HaKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM VYIIIEM W
YCTPOMCTBOM MPOTUBOras3a, MOJy4dyeHHe, cCOOMpaHWe, Pacro3HABaHUE U H3yUYECHHE
CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJCHHE KAYECTBEHHBIX pEakIMii Ha KapOOHAT U
CUJIMKAT-HOHBI U U3YyUYEHHE MPU3HAKOB UX NPOTEKAHUS, 03HAKOMIICHHUE C MPOLYKIHUEH
CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE HKCHEPUMEHTAJIbHBIX 3a/lad [0 TEeMe
«BaxHelnme HeMeTaJUIBI U UX COETUHEHU.

MeTayibl 1 MX COeIMHEHU S

OO01mast XapaKTepruCTUKa XUMHUYECKUX DJIEMEHTOB — METAJNIOB Ha OCHOBAHUU MX
noJioxkeHus B Ilepuoauueckont cucteMe xXuMudeckux diiemeHToB . . MenneneeBa u
cTpoeHuss aToMOB. CTpoeHnme MeTamioB. Meramumdeckasl CBs3b M METAIUIMYECKAS
KpUCTAUINYECKAsT PEETKA. OJEKTPOXUMUYECKUN PAJ  HANpsHKEHUM METaJlIoB.
dusznyeckue M XUMUYECKHE CBOMCTBa MeTauioB. OOmme crnocoObl MOTy4YeHUS
MeTtauioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
Kopposun. CruiaBbl (CTallb, 9yTYH, JIOPATIOMUHUN, OpOH3a) U KX TPUMEHEHHUE B OBITY
U TIPOMBIIJIEHHOCTH.

[[lenounbie MeTauibl: TosiokeHHe B Ilepuognyeckoil cucteMe XUMHYECKHUX
sanementoB J[. WM. MeHneneeBa, CTpoeHHE HMX aTOMOB, HAXOXIAEHHE B MPUPOJE.
du3nyecKkue U XMMHYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kamus). OKCUabl U
TUAPOKCUIBI HATpUS U Kanus. [[pruMeHeHne men0ouHbIX METAJJIOB U UX COCIMHEHUM.



[Ilenouno3emenpHblE  METAUIBI MArHUM W KaJIbLUWW: TMOJIOKEHUE B
[lepnognueckon cucreme xumuyeckux 3ymeMeHToB JI. M. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaxoXKJeHue B npupoae. Pu3nuecKkue U XMMHUYECKHE CBOWCTBA MarHus U
Kanblusd. Baxkneimme coequHeHus Kanblus (OKCUA, TUAPOKCH, cou). KECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AmroMHuHMIL: ToJ0)keHne B [lepruoinyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpoeHHE arToma, HaxoxaeHue B mpupone. Dusznueckue u
XUMHUYECKUE CBOMCTBa altOMHUHMS. AMQOTEpHBIE CBONCTBA OKCHAA W THUIPOKCHIA
ATIOMHUHUSL.

Keneso: nmonoxenue B [leprnoanueckoil cucreMe XuMu4ecKkux 3memMeHToB [l. U.
MenpeneeBa, CTpOCHHE aTOMa, HAXOXAEHUE B pupoae. PU3NYECKHEe U XUMUYECKHE
cBoMcTBa kene3a. Oxcubl, ruapokcunl u conn xenesa (1) u xxenesa (111), ux cocras,
CBOMCTBA U IIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C oOpa3laMyM METAUIOB M CIUIaBOB, WX (PU3HUYECKUMHU
CBOMCTBaMHU, U3YUYEHUE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOXKHO HUCIIOIb30BAHUE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJIECHCTBHUSI OKCHUJIa KajlbIMd U HATPUS C
BOJIOM (BO3MOYKHO HCIIOJIb30BAHUE BHIEOMATEPHUANIOB), HCCIEIOBAaHUE CBOWCTB
KECTKON BOJBI, POLECCA TOPEHMS JKEIE3a B KMCIOPOAE (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPHAIIOB), NPHU3HAKOB MPOTEKAHMS KAaYECTBEHHBIX pEAaKIMH Ha HWOHbI:
MarHus, KajbIus, amroMuHus, nuHka, skenesa () m xemeza (I), memu (1),
HaOJII0ICHUE U OMMCaHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMU HATPHS, Kalus
U Kamplus (BO3MOXKHO  MCIIOJIB30BaHHE BHUAEOMATEpUAOB), HCCIIEJOBaHUE
aM(pOTEPHBIX CBOWCTB THAPOKCHUIIA QIIOMUHHUS M TUAPOKCHIA IIMHKA, pEIICHUE
HKCIIEPUMEHTAJILHBIX 33J1a4 10 TeMe «BakHelue MeTamibl U X COCTUHEHUSD.

XHMUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa u marepuanbl B TOBCEIHEBHOM JXWU3HU 4YeJOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakuui B ObITy. IlepBas momoins mnpu
XUMUYECKUX OKOTaX U OTPaBJICHUSX.

XHUMHUECKOE 3arpsA3HEHUE OKpY’KalIIel cpeapl (MmpefenbHas AOoMmycTUMas
KOHLeHTpanus Bewects, naitee — [IJIK). Ponp xumuum B pemieHUMM 3KOJIOTMYECKUX
po0aem.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpaslloB MAaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHbBIC
MaTepHuabl).

Mexcnpeomemmuoie ceazu

Peanuzanus MeXNpeaMETHBIX CBSI3e MNpH M3YYEHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM,



TaK ¥ MOHSATHM, SIBJSIOMIMXCS CHCTEMHBIMHU JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--
HAYYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAy4YHbIM (akT, THUIOTE3a, 3aKOH,
TEOpHsl, AaHalu3, CHHTE3, KiIacCupUKalys, MEpUOJUYHOCTh, HaOJIIOEHuE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, H3MEPEHHE, MO/IETIb, SIBIICHUE, ITAPHUKOBBIN 2P QeKT,
TEXHOJIOTHsI, MAaTEPHUATIBL.

dusuka: Matepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU], H30TOIIBI,
ParMoOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsiil, TPOBOJHHUKH, TIOTYIPOBOTHUKH,
TURJICKTPUKY, (OTODJEMEHT, BEIIECTBO, Telo, OOBEM, arperartHoe COCTOSHHE
BEIIECTBA, a3, PacTBOP, PAaCTBOPUMOCTb, KpPUCTAUIMYECKAas PEHIETKA, CIUIABHI,
duznyecKre BeTUYUHbI, UHHUIIB U3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI,
3BE31b1, CoHIIE.

buonorust: Qorocunres, abixaHue, Ouochepa, IKOCUCTEMA, MUHEPAIbHBIC
y100peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOABI, MOJE3HBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON YUEOHOM eATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TIOBEJACHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMK HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4EeOHBIMH TEKCTAaMH, CIPAaBOYHOM



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJNIIOJIEHUST TpaBuUi OE30MACHOCTH TpU  OOpaIllEeHuu C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1IETIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICMXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTeld HUX pEelIeHUs: MOCPEACTBOM METOAOB XHWMHH,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMHpOBaHUST MUPOBO33pEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHsI, TPUHITHTI,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MTO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKINH, TEII0BON AP EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(mporeHTHAsE KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBiieHUs (popmMyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMuYeckmx diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio IeKTPOHOB U
pacrpeielIeHUEe UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapakTepu30BaTh (OMUCHIBATh) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJICKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIUTEIBHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HaOIIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHKUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0N 1 JIa0OpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUUYECKHUX OIMBITOB IO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia M KHCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHOM
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPaCKpbhIBATh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMUUYECKOW PEAKLMH, TMPEACIbHO JOMYyCTUMas KOHILEHTpaIUsI
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpymma)» U «1modouyHas
noarpynmna (b-rpynma)», maibie U OOJdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHNUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYI0M 1 1a00paTOpHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIS M3YYEHUsI CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosaunuyecrBo yacos
Ne HaumenoBanue pa3jiesioB JuaexkTpoHHbIe (HU(POBHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n U TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI

Pasznen 1. HepBOHa‘{aJII)HLIe XUMHUYECCKHUEC TTIOHATUSA

Xumusa — Ba)kHas 00J1aCThb

11 €CTCCTBO3HAHUS U 4 5 bubmuoreka [JOK
' IPaKTUYECKOM https://m.edso00.ru/7f41837c
JIeATCIIHHOCTH YeI0OBEKa
BemectBa 1 xuMuueckue bu6mmoreka [IOK
1.2 16 1
peakuuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20 1 2
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIECTB
Bosayx. Kucnopos. bu6mmoreka [IOK
2.1 6 1
[Moustre 06 okcumax https://m.edsoo.ru/7f41837c
Bonopon.Ilonsitue o bu6nuorexa [IOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. [lonsiTue bu6mmorexa [IOK
2.3 5 1 1
00 OCHOBaHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI BuG 10K
nOIroTeKa
2.4 11 1 1
feop raHquUCKHX https://m.edso0.ru/7f41837c
COCIMHECHU I
Hroro mo pazneny 30 2 4

Paspnen 3. Ilepunonnueckuii 3axkoH u [lepuoguyeckas cucrema xumnideckux 31eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ileproanueckuii 3aKOH U
Ilepunonnueckas cucrema

bubmuoreka [JOK
3.1 XHMHYECKHUX 3JIEMEHTOB /. 7
https://m.edso0.ru/7f41837c
N. Mennene-eBa. CtpoeHne
aroma
XumMu4decKas CBI3b.

3.9 OKUCIUTENbHO- 8 bubmuoreka [JOK
BOCCTaHOBHUTEIIbHEIC https://m.edsoo.ru/7f41837¢
peaKIu

bubmuoreka [JOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PezepBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17 2 1
Pa3nen 2. HeMeTa/JIbl H HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' ) PYIHB: poa https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COSANHCHUS
Hroro mo pazneny 25 1 4



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

Paszgea 3. MeTauibl M HX COeTUHEHUA

. bubnuorexa [JOK
31 Obmpme CBOHCTEA METAIIOB 4 https://m.edSO(I)_.[ru/7f41a636
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 ﬁ;f:;;féifr?ﬁ £412636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamwomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoaunvecTBO yacos
Ne Ouno/
i Tema ypoka Beero Kourposibhpie  Ilpaktuieckne 0 o o 0
padoThI padoThI

1 [Tpenmer xumuu. Ponb XMMHUH B )KU3HU YETIOBEKA. 1 O
Tena u BemiecTBa

2 ITonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1 C
[TpakTuueckas padota Ne 1 «IIpaBuna pabotsl B C

3 naboparopuu U MpUEMBI 0OpaIICHHS C 1 1
1a00paTOPHBIM 000PYI0BAaHUEM

4 Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus 1 C
cMecen

5 [Ipaktrueckas padota Ne 2 «Paznenenue cmeceit 1 1 C
(Ha mpuMepe OYUCTKU TOBAPEHHOU COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 C

7 XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 O
XUMHYECKHUX DJIEMEHTOB
[TpocThie U ClIOKHBIE BEIIECTBA C
ATOMHO-MOJIEKYJISIPHOE YUCHUE C
3aK0H MOCTOSHCTBA COCTaBa BEIISCTB. O

10 Xumunueckas popmyia. BageHTHOCTh aTOMOB 1
XUMHUYECKHX JJIEMEHTOB

11 OtHocuTenbHasg aToMHast Macca. OTHOCUTEbHAS 1 O
MOJIEKYJIsIpHasi Macca

12 MaccoBast 10JisI XUMHYECKOT0 JIEMEHTA B 1 C

COCOUMHCHNN




13

KomnuectBo BemecrBa. Monb. Mossipast Mmacca

dusnyeckre U XUMAYECKUE SIBJICHMA.

14 XuMUYecKas peakuus

15 [Tpu3Haku U ycioBUs NPOTEKAHUS XUMUYECKHX
peakui

16 3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKHE
ypaBHEHHUS

17 Boruncnenus konmuecTBa, Macchl BeLECTBA MO
YPaBHEHUSAM XUMHUYECKHUX pEaKLUi

18 Knaccugukarus XuMHUuecKux peakuui
(coemuHeHus, pa3IoKeHHS, 3aMeIeHUs, 0OMEHA)

19 M. B. JIoMOHOCOB — y4€HBIA-IHIUKIIONEIUCT.
O00011eHne U CUCTEMaTU3aLNS 3HAHUI

20 Konrtponbnas padora Nel mo teme «BermecTtBa u
XUMHUYECKHE PEAKIIUN
Bo3nyx — cmecs razos. Cocras Bo3ayxa.

21 Kucnoposx — 351€eMeHT 1 IPOCTOE BELIECTBO.
O3on
duznyeckue 1 XUMUYECKHE CBOMCTBA KUCIOpOa

22 (peakuuu okucienus, ropenue). [lonstue 06
OKCHAAX

93 CrniocoOslI nosty4eHus KUCaopo/ia B 1abopaTOpuu
U IIpoMbIlIUIeHHOCTH. [IprMeHenne kucinopoia
TennoBoii 3¢ hekT XuMUIecKoil peakiuu,

24 MOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUH, DK30-
Y DHIOTEPMUYECKUX PEAKLIUAX

o5 TorumBo (HedTh, yroiib 1 MeTaH). 3arpsi3HeHne

BO3/yXa, CIIOCOOBI €ro MPea0TBPAIICHHS




26 [IpaxkTuueckas padora Ne 3 mo teme «llomyuenue C
U coOupaHue KUCIOPO/1a, U3yUYEeHUE er0 CBONCTBY
97 Bopopox — »3neMeHT U pocToe BEIIECTBO. C
Haxoxnenue B mpupoe
28 ®du3nyYecKre 1 XMMUYECKHE CBOMCTBA BOJIOPOIA. O
[Tpumenenue Bogopoaa
29 [Tonsarue o kucmorax O
30 [TonsiTue 0 comsix C
31 [IpakTuueckast padora Ne 4 mo teme «llomyuenue C
U coOupaHue BOJ0POa, U3YUCHHE €ro CBOMCTBY
32 MonsipHblii 00bEM ra30B. 3aK0H ABOTAIPO O
Brruncnenust 00bEma, KOJIMUeCTBa BEllecTBa rasa C
33 0 €r0 U3BECTHOMY KOJIMUECTBY BEIIECTBA MU
00BEMY
Brraucnenus 006EMOB ra3oB 110 ypaBHEHHUIO O
34 pEaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIEHUI Ira30B
35 Dusnueckre 1 XUMHUYECKHUE CBOICTBA BOIBI C
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIMKAaTOpaxX O
Bopa xak pactBoputens. HacbllieHHbIE U C
37 HEHACBIILIEHHBIE pacTBOPbI. MaccoBas J0J1st
BEIIIECTBA B PaCTBOPE
[TpakTrueckast padota Ne 5 o teme
38 «IIpuTroTORBIICHHE PACTBOPOB C OMPEACAEHHON C
MAacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora Ne2 no reme «Kucnopo. 0
Bonopoxa. Bona»
40 Okcuapl: cocTaB, Kiaccudukanys, HOMEHKIIaTypa O




[Tonmy4yenue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX,

4 OCHOBHBIX U aM(pOTEPHBIX OKCHJIOB ©
42 OcHoBaHwusI: cOCTaB, Kinaccuduxams,
HOMEHKJIaTypa 0
43 [TonydyeHue u XuMHU4YECKHE CBOMCTBA OCHOBAHUM 0)
44 Kucnotsl: cocras, kinaccudukarus,
HOMEHKJIaTypa 0
45 [TomrydyeHnue 1 XUMHUYECKHE CBOMCTBA KUCIOT O
46 Conu (cpenHue): HOMEHKIIAaTypa, CocoObl
MOJTyYeHUsl, XUMUYECKUE CBOMCTBA ©
[IpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAIIbHBIX 33/1a4 110 TeMe « OCHOBHBIE C
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUID)
48 ['eHeTnyeckas cBSI3b MEXAY KjlaccaMu
HEOPraHWYECKUX COCIMHEHUI O
49 O06o01IeHre u crucTeMaTu3alus 3HaHu| C
50 KonTpoabHnas padora Ne3 no teme "OcHOBHbIE
KJIACChI HEOPTAaHMYECKUX COCTMHEHU" O
[TepBble MOMBITKN KIaCCUPUKAITUN XUMUYECKUX
51 as1eMeHTOB. [loHATHE O Tpynmax CXOAHbIX C
AJIEMEHTOB
Ilepuonnueckuii 3akoH u I[lepuoanueckas
52 crucTemMa XuMuueckux anemeHToB 1. M. 0)
Menpeneena
53 [Iepuonpl, rpynmsl, MOATPYIIIBI C
54 Crpoenue atomoB. CoCTaB aTOMHBIX sIJIEP. 0

N30TomEI




CTpoeHue AIEKTPOHHBIX 000JI04YEK aTOMOB

55 anemeHToB Ileproanueckoit cucremsr /1. U. 1 0]
Meunpeneena
XapakTepuCcTUKAa XUMUYECKOTO JIEMEHTA IO €ro

56 nosioxenuto B [lepuoauueckoit cucreme /1. 1. 1 C
Menneneena
3navenue [leproauueckoro 3akoHa Juis pa3BUTHSA

o7 Hayku u npaktuku. /. 1. MenneneeB — y4€HbIN, 1 C
NeIaror U TpakJIaHuH

58 DEeKTPOOTPULIATEILHOCTh AaTOMOB XUMHUECKUX 1 0
3JIEMEHTOB

59 WNonnas xumuyeckas cBsizb 1 O

60 KoBaseHTHas nossspHas XUMHUYECKast CBA3b 1 O

61 KoBanenTHas HenossipHasi XMUMHUYECKas CBA3b 1 O

62 CreneHb OKHUCIIEHUS 1 O

63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU 1 O

64 OxucnuTeNny U BOCCTAaHOBUTENN 1 C

65 Konrtponsnas padora Ne4 o reme «CtpoeHue 1 0
aToMa. XUMHUYECKasi CBSI3b)

66 Peseprubiil ypok. O6001IeHHE U CUCTEMATH3AIIHS 1 C
3HAHWH

67 PesepBHblit ypok. O000I1IEHNE U CUCTEMaTH3AIHS 1 C
3HAHWH

68 PesepBHblit ypok. O00011IEHNE U CHCTEMaTH3AIHS 1 0
3HaHUU. ITOrOBBIN KOHTPOJIb 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 34 ouHo




9 KUIIACC

KoanuecTBo yacoB

Ne n/m Tema ypoka Beero Kourtposbubie  Ipaktuvyeckue  Ouno/
padoThI padoThI CaMOCTOSITEIbHO
Ilepuonnueckuii 3akoH. [lepuoauueckas O
1 cucTreMa XMMu4eckux 3nementoB /1. U. 1
MenneneeBa
5 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 1 C
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 0)
HEOpPraHUYECKUX BEILECTB
4 Buabl xuMuyeckoi CBSA3M U THUIIbI 1 C
KPUCTAJUTMYECKUX PEHIETOK
KonTponsnas pabora Nel no teme «IloBTopenue o
5 U yrayOfieHrne 3HaHUM OCHOBHBIX pa3/iesioB 1 1
Kypca 8 Kiiacca»
5 Knaccudukanms XuMuueckux peakiui 1mo 1 C
Pa3IMYHBIM IPU3HAKAM
[lonsiTHE O CKOPOCTH XMMHYECKON PEAKIINH. O
7 [ToHsATHE O TOMOT€HHBIX U T€TEPOTE€HHBIX 1
peakumsx
[Tonsarue o xummueckom paBHoBecuu. DakTopsl, O
8 BIIMSIONINE HA CKOPOCTh XUMHYECKON peakiuu 1 1
MI0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS
9 OKHMCIHUTENTBHO-BOCCTAHOBUTENBHBIE PEAKIINH 1 C
10 Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUY. 1 O
CunpHBIC U ClTa0bIe AIIEKTPOIUTHI




11 Wonnble ypaBHEHUS peakuii C
XHUMHYECKUE CBOMCTBA KMCIIOT 1 OCHOBAHUM B 0)
12 CBETE MPECTABICHUNA 00 3JIEKTPOIUTHIECKOM
JTUCCOLIMAITUT
XHUMHYECKUE CBOMCTBA COJIEN B CBETE 0)
13 MIPEACTABICHUH 00 AJIEKTPOIUTHICCKOM
JTUCCOLIUAIIUU
14 [TonsiThe o ruzponuse conen O
15 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN C
16 [TpakTuueckas paborta Ne 1. «Pemenue C
9KCIIEPUMEHTAIBHBIX 33724
KonTtponpnast padora Ne2 o teme O
17 «DNEKTPOIIUTUYECKAS] TUCCOLIAALIHSL.
XUMUYECKUE PEAKIIUU B PACTBOPAX»
18 OO6m1as XxapakTepucTHKa rajJoreHoOB. (0]
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa
19 Xnoposogopoa. ConsiHas KHCIOTa, XUMHYECKHE 0O
CBOICTBa, MOJIy4YeHUE, TPUMEHEHNE
[IpakTuueckas pabora Ne 2 o teme C
20 «IlomyueHue coNsTHON KUCIIOTHI, U3y4YEeHHUE €€
CBOWCTB»
Brraucnenus o ypaBHEHUSIM XHMHUYECKUAX C
21 peaKnuid, eclii OJIMH U3 PEarcHTOB JaH B
H30BITKE
99 OOmas xapakTepucTrka 31eMeHToB VIA- O

TPYIIIbI




23

ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
Haxoxnenue cepbl 1 €€ cOeqUHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPhI

24

25

26

CepoBogopoi, cTpoeHHE, (PU3HUECKUE U
XMMHYECKHUE CBOMCTBA

Oxkcupsl cepbl. CepHas KUCIOTa, (U3HUECKUE U
XUMHYECKHE CBONCTBA, IPUMEHEHHE

XUMHYECKHE pCaKluuy, JIC)KaIre B OCHOBC
IMPOMBIIIJIICHHOI'O crocoba MMOJIyUCHUA cepHoﬁ
KHUCJIOTBI. XHUMHUYECKOE 3arpsA3HCHUC
OKPY)KaI-OH_Ieﬁ cpeabl COCAUMHCHUAMU CCPbI

27

Brpruncnenue MaccoBoil 40U BBIXOJA TPOJAYKTa
peakuuu

28

29

30

OO0m1as xapakTepucTuka 3J1eMeHTOB VA-
rpymmbl. A30T, paclipoCTpaHEeHUE B IPUPO/IE,
¢duznyecKkue 1 XuMUYECKHE CBONCTBA

AMMHaK, ero Gpu3n4ecKue 1 XMMUYECKHe
CBOWCTBA, MTOJy4YeHHE U TIPUMEHEHNE
[IpakTuueckas pabora Ne 3 o Teme
«Ilonyuenne aMmmmuaka, M3y4eHUE €r0 CBOUCTBY

31

32

A30THas KUCI0Ta, €€ (U3NUecKue U XUMUYECKUe
CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJIEW aMMOHMSI B
Ka4eCcTBE MUHEPAIbHBIX YI00pEHUH.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOEH cpeibl
COEMHEHUSIMH a30Ta




®ochop. Oxeun dpocdopa (V) u pochopras

33 KHCJIOTa, (U3HYECKUE M XUMHUUECKHE CBOMCTRA,
HOJIyYeHHE
Hcnons3oBanue gochaToB B KauecTBe

34 MUHEpaJIbHBIX YA0OpeHHid. 3arpsi3HeHne
IPUPOIHON cpeabl hocharamu

35 VYraepon, pacpocTpaHeHue B IPUPO/IE,
¢du3nUecKrne 1 XUMHYECKHE CBOWCTBA
Oxcuzpl yraeposa, ux Gpusndeckue u

36 XMUMHUYECKHE CBOMCTBA. DKOJOTMUECKUE
npo0OJieMbl, CBA3aHHbBIC ¢ OKcuaoM yrieposa (1V)

37 VYroabpHas KucioTa u €€ coau
[Tpaktuyeckas padora Ne 4 o teme "[lonyuenue

38 yTIeKucioro ra3a. KauectBeHHas peakus Ha
KapOoHaT-HoH"

39 [TepBoHayanbHbIE TOHATHS 00 OpPraHUYECKUX
BEIIIECTBaX KaK O COEIUHEHUSX yIiepoJia

40 Kpemnwuii u ero coenuuenus
[TpakTuyeckas padora Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«BakHelmue HeMeTauIbl U UX COSUHEHUS»

42 KontponbHas padota Ne3 no reme «Baxneiinme
HEMETAJJIbl U UX COCTUHEHMSDY
OO0mast XxapaKTepPUCTHKA XUMHYECKUX IIEMEHTOB

43 — MeTaJIoB. MeTtaimmyeckas CBsI3b U

METAJUINYECKasl KPUCTAJUIMYECKAS PEIIETKA.
duznueckue cBOICTBa METAJIIOB




XMMHYECKUE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMUYCCKUN PsiJl HAPSDKCHHM
METaJIIOB
OO6mmue criocoOb! momyueHus: MeTayuioB. CILIaBbl. O
45 Brrancnenus o ypaBHEHUSIM XUMHUYECKUX
peaKuuid, eclii OJIMH U3 PEarcHTOB COJEPKUT
pUMecH
46 [TonsiTHE O KOPPO3UH METAILIIOB C
47 [lenouHble METAITBI 0)
48 Oxcupl ¥ TUIPOKCH/IBI HATPUS U Kallus C
49 [IlemouHO3eMENBHBIC METAILIBI — KAJIbIIUN 1 O
MarHui
50 Baxxnenmme coeTMHEHNS KaJIbITHI C
51 O06o01IeHre u cucTeMaTu3alus 3HaHu| C
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs o
53 [Tpaktuyeckas padora Ne 6 o Teme "XKécTkocTh C
BOJIbI M METO/IbI €€ yCTpaHeHus"
54 AntoMuUHUN 0]
55 AmMdoTepHbIE CBOMCTBA OKCHIA U THUIPOKCHUIA C
56 Keneso O
57 Oxkcupl, THAPOKCUBI U conn xkene3a (1) n C
xenesa (1)
58 O0o01IeHre U cucTeMaTu3alus 3HaHU| C
[TpakTrueckas pabota Ne 7. Pemenue C
59 AKCIIEPUMEHTATBHBIX 33134 10 TeEME

«BaxkHelIe MeTajuIbl U UX COeIUHEHUS))




Brruncnenus o ypaBHEHUSIM XUMHUYECKUX O
50 peaxiuii, ecu OJUH U3 pEeareHTOB J1aH B 1
M30BITKE UK COJEPXKUT MpUMecH. Brruucienus
MacCOBOM J0JIH BBIXOJa MPOAYKTa PEAKINH
61 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1 C
62 Kontposnbnast pabora Ne4 o teme «Bakuerimme 1 0)
METaJIJIbl U UX COEIMHEHUS
63 BemrecTBa 1 Matepuansl B IOBCEAHEBHON KU3HU 1 O
YyeloBeKa
64 XUMHYECKOE 3arps3HEHNE OKPY KAIOIIEH Cpebl 1 C
65 Ponb xumMuu B pelieHn# SKOJIOTHUECKUX 1 O
npo0em
PeseprubIil ypok. O6001IeHNE U C
66 cucTeMaTH3anus 3HaHui. VITOroBbIi KOHTPOITB 1
3HAHUU
67 PesepBHbIit ypok. O606£Il€HPI€ u 1 C
CUCTEMAaTH3AIIHsI 3HAHHHA
68 PesepBHbIit ypok. O6o61ueHI/Ie u 1 0
CUCTeMAaTH3aIHsl 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 34 ouHo







YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* Xumus, 8 kmacc/ I'abpuenssH O.C., OctpoymoB W.I'., CmankoB C.A., AKumoHEpHOE
obmectBo «M3marenscTBo «IIpocBemnienne»

* Xumus, 9 xnace/ I'abpuensa O.C., Octpoymo WN.I'., CrnaakoB C.A., AKIHOHEpHOE
obmectBo «M3marenscTBo «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. I'abpuensn O. C. Xumusa. Meroauyeckoe mocodbue s 8 kiacca : y4ed. mocooue st
obmeobpazosar. opranuzanuii / O. C. 'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.:
[Ipocsemienue, 2019
2. I'abpuensa O. C. Xumus. COOpHUK 3a/1a4 U yOpaKHEHUH. 8 Kiacc : yuel. mocodue s
obmeoOpazosar. opranmuzanuii / O. C. I'abpuensn, U. B. Tpury6uak. - M.: IlpocBemienue,
2019

3. I'abpuensn O. C. Xumusa. Meroanueckoe nocobue ans 9 kiacca : y4e0. mocobue st
obmeoOpasosar. opranuzanuii / O. C. I'abpuensn, U. B. Akcénosa, 1. I'. OctpoymoB. — M.:
[IpocBenienue, 2019
4. I'abpuensn O. C. Xumusa. COOpHUK 33134 U yIpakHEeHUH. 9 kiacc : y4e0. mocobue st
obmieobpas. opranuzanuii / O. C. 'abpuensn, U. B. Tpurybuak. — M.: [IpocBemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

bubnunoreka I{OK https://m.edsoo.ru

Poccwuiickas snekTpoHHas mkoina https://resh.edu.ru

®HOKO https://fioco.ru

https://file.11klasov.net/4533-himiya-8-klass-uchebnik-gabrielyan-o0s-ostroumov-ig-
sladkov-sa.html

https://file.11klasov.net/4531-himiya-9-klass-uchebnik-gabrielyan-o0s-ostroumov-ig-
sladkov-sa.html
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