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INOACHUTEJIBHAA 3ATIMCKA

[IporpaMMa 1O XMMHUM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS COCTaBlieHAa HAa OCHOBE
TpeOOBaHUIl K pe3y/lbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbx B ®I'OC OO0, a Taxxke Ha OCHOBE (enepaibHOi pabodel porpaMMel
BOCIHUTAHUS U C YUYETOM KOHIICTILIMU MpernofaBaHus y4eOHOro nmpeamera «XuMus» B 00pa3oBaTeNbHbIX
opranusanusax Poccuiickoit denepanuu.

[TporpaMma o XxuMHuM JTaET MPEACTABICHUE O IIENIAX, 00IIel cTpaTeruu oO0y4eHus, BOCIUTAHUS U
pa3BUTHS OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIO IMpEeaMeTa, yCTaHABIMBAEeT 00s3aTelNbHOE MPEIMETHOE
coJiepKaHue, MPeyCMaTPUBAET PaCIpeiesIeHHe ero Mo KjaccaM M CTPYKTYpPUpPOBAaHHUE IO pasjenaM U
TEMaM [pOrpamMMbl IO XUMHH, OINPEAENsAeT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COZIepkKaHUs, PEKOMEHAYEMYIO IOCIEAOBATEIIbBHOCTh HU3YyYEHUS XUMHUU C YUYETOM MEXKIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO IPOLECcCca, BO3PACTHBIX OCOOCHHOCTEH O0ydarouIuxcs,
orpezesnsieT BO3MOKHOCTH IpeaMeTa A peai3alud TpeOOBaHUN K pe3ylibTaTaM OCBOEHHS OCHOBHOMU
0o0pa3oBaTeNbHONW MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUM K
pe3ynbTaTaM OOy4YeHUs XMMHHM Ha ypOBHE IIeNiel M3yueHHus MpeaMeTa M OCHOBHBIX BHUAOB yueOHO-
MI03HABATEJIbHOM 1€ATEIbHOCTH 00yUYaOUIErocsl 10 OCBOEHUIO YU€OHOIO CO/IEPIKAHMUS.

3HaHME XUMHUU CIY)KUT OCHOBOW Il (OPMHUPOBAHMS MHPOBO33PEHHSI OOYYaIOLIErocs, €ro
NPEJCTAaBICHUNH O MaTepHaIbHOM EIWHCTBE MHpPA, BAXHYIO POJb HIpaloT (HopMuUpyeMble XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B MIPUPOJE, O IMYTSIX PEIlIeHUs
NIOOABHBIX TPOOJIEM YCTONYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHCBOM, YHEPTrEeTHUCCKOM, MHUILEBON H
9KOJIOTHYECKOH 06e30MacHOCTH, TPOOIEeM 3paBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH Il caMOpa3BUTHS U (OPMUPOBAHUS KYIBTYPbI
JUYHOCTH, €€ 0011el U PYHKIIMOHATBEHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOpMHpPOBaHHE MBILIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00YyYaronuxcs, HaBBIKOB
UX CaMOCTOSITEJIbHOM Y4eOHOM JesTeNIbHOCTH, 3KCHEPUMEHTAIbHBIX U MCCIEA0BAaTENbCKUX YMEHUH,
HEOOXOUMBIX KaK B ITOBCEIHEBHOM JKU3HH, TaK U B IPO(ECCUOHATILHOM NesITeIbHOCTH;

3HAKOMMT CO CNEUU(PUKON HAy4YHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOIO B3IJIsAa Ha
€MHCTBO IIPUPOJIBI u 4eJI0BEKa, ABIIAETCS OTBETCTBEHHBIM JTaoM
B (D OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yUaroLIXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa30oBaHUE 00Yy4arOIINXCS.

JlaHHble HampaBieHUsT B OOYYEHMHM XUMHM OOECleurBalOTCs cnenudukon conepkaHus yueOHOro
npeaMeTa, KOTOPBIM SBIISETCS NMEeJarorMuecky aJaTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAyKH XMMUU Ha
OIpPEACIEHHOM dTane €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro o0OIIero o00pa3oBaHUS OPHEHTUPOBAH Ha OCBOEHHE
00yYaroIUMHUCST CUCTEMbl NEPBOHAYAJIBHBIX MOHATUH XUMHM, OCHOB HEOPraHMYECKOW XUMHHM U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMbIX MOHATHI OPraHUYEeCKOW XUMUH.

CrpykTypa coaepxaHus NPOrpaMMBbl 0 XUMHHM COPMHUPOBaHA HA OCHOBE CUCTEMHOIO MOX0/a K
e€ uzydenuro. CozeprkaHne CKJIaJbIBACTCA U3 CUCTEMBI MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIECTBE U
CHCTEMBI MOHATHIA O XUMHUYECKOH peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY
NIOCJIEA0BATENBHOIO Pa3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUUECKUX MIPEJICTABICHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /I. 1. MenzneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYeHHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeJCTaBICHUH 00 AIEKTPOIUTHUECKON JUCCOIMALIMY BELIECTB B PACTBOpAX.

Teopernueckue 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IMTOIYYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO YPOBHS K APYroMY, BBINONHSASA (QYHKINN OOBSICHEHUS
U NIPOTHO3MPOBAHUS CBOMCTB, CTPOCHHMS U BO3MOXKHOCTEH NPAKTUYECKOTO NPUMEHEHHs U IOIy4CHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHHue MporpamMMbl 10 XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMHUYECKOU
COCTABJISIFOLIEH HAyYHOM KAPTHUHBI MUpPA B JIOTMKE €€ CUCTEMHON MPUPOABI, IEHHOCTHOTO OTHOLICHMS K



HAay4YHOMY 3HAHUIO U METOJaM [T03HaHUs B Hayke. V3ydeHne XUMHUH IPOUCXOANUT C IPUBJICUEHUEM 3HAaHUI
W3 paHee M3YYCHHBIX YUeOHBIX TTpeaMeToB: «OKpy)aromuii Mup», «buonorus. 5—7 kimaccel» u «Pusuka.
7 Knacey.

[Tpu u3yyeH XUMUHU IPOUCXOAUT (HOpMHUPOBaHHE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JEATEILHOCTH YEJIOBEKA U KaK OJHOI'0 M3 KOMIIOHEHTOB
MUPOBOH KyJIbTYpbI. 3a/1a4a yueOHOro MpeMeTa COCTOUT B (HOPMUPOBAHUH CUCTEMbI XUMHUUECKUX 3HAHUN
— BaXXHEWIMX (DaKkTOB, MOHATHUH, 3aKOHOB M TEOPETUUECKUX TOJOKEHUH, NOCTYMHBIX 0000IIeHui
MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HAyKd, B MPHOOIICHWH K HAaydyHbIM METOJaM IO3HaHUS MPH
M3YyYCHHUH BEIIECTB U XUMUYECKUX PEaKIHii, B (OpMUPOBAHUH U PAa3BUTHH NIO3HABATEIILHBIX YMEHUN U UX
MPUMEHEHUU B Y4eOHO-TI03HABATEIbHON U yUeOHO-HUCCIIeI0BATENIbCKON eI TeIbHOCTH, OCBOCHUH MPaBUII
0€e301acHOTr0 00paIlIeHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HU.

[Tpu U3y4yeHHH XUMUU Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHUs Ba)XKHOE 3HAYCHHE MPHOOpPETH
TaKHe LU, KaK:

— ¢opMUpOBaHHE HMHTEUIEKTYaIbHO pA3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO,
COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO PEHICHUH, CHOCOOHOM aanTUpOBaThCI K OBICTPO
MEHSIOLITUMCS YCIIOBUSM KU3HU;

— HaIpaBJICHHOCTh 00yYeHHS Ha CHCTEMATUYECKOE MMPHOOIICHHE 00YJaIOLINXCS K CAMOCTOSTEIIbHON
MO3HABATENILHOMN JIEATENbHOCTH, HAYYHBIM METOJaM MO3HAHUSA, (OPMUPYIOLIUM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

— o0ecrnieueHune yCIoBUi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUaIOIIUMUCS OMBITAa pa3HOOOPa3HOM
JESTEJIbHOCTH, TTO3HAHUSI U CaMONO3HAHMSI, KJIIFOUEBbIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUI), HMEIOLIUX
YHHUBEpPCATbHOE 3HAYCHHE JIsl PA3TUYHBIX BUJIOB JIEATEIbHOCTH;

— ¢opmupoBanue oOmel (yHKIMOHATBHOW M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHITH U OLIEHUBATH SBJICHUSI OKPY)KAIOIIET0 MUPA, UCTIOJIb3Ys 3HAHUS U OIMBIT, IOTy4YEeHHBIC
IPU U3YYEHUU XUMUH, IPUMEHSTh UX IPU PEUIEHUH NIPoOJieM B MOBCEIHEBHON YKU3HU M TPYIOBOM
NESITEIbHOCTH;

— ¢opmupoBaHue y OO0yYaOmUXCsd TyMaHUCTUYECKHX OTHOIICHUH, TOHUMAHUS LEHHOCTH
XUMHUYECKHUX 3HAHUM 171 BBIPAOOTKM KOJOTHYECKH IEIeCO00pa3HOro MOBEIEHUsI B OBITY UM TPYJOBOU
JESTENIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS U OKPYKAIOLIEH MPUPOIHON CPEIbl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCHUTAHHIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKMX ILIEHHOCTEHW, MOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduins u
HaNpaBJIEHHOCTH JlaIbHEHIIIEro 00ydeHusI.

OO0miee 4uCIO YacoB, OTBENEHHBIX JUISI M3Y4YEHHUS XHMHUM HAa YPOBHE OCHOBHOTO 0OIIEro
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflelnto), B 9 kinacce — 68 gacoB (2
yaca B HEJIEIIO).

COLEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaya/ibHbIE XMMHUYECKHE TOHATHSA

IIpeamer xumuu. Ponb XMMHM B KW3HM 4YellOBEKa. XMMHUS B CHUCTEME HayK. Tera M BEIEeCTBa.
@u3nyecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHuE BellecTB. [loHsATME O MeTomax MO3HaHUA B
xuMun. Yucteie BemecTBa U cmecu. CrocoObl pa3ieieHus: cMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE IeMEHThl. CHMBOJIBI XMMHUYECKUX 1eMEHTOB. [IpocTeie n
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE.
Xumnueckas ¢opmyna. BaleHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemectB. OTHocUTeNnbHasi aToMHass Macca. OTHocuUTeNIbHAash MOJIEKyJspHas Macca. MaccoBas JoJs
XUMHYECKOIO 2JIEMEHTA B COEUHEHUH.

KonnuectBo BemecrBa. Monbs. MomsipHas Macca. B3auMoOCBA3b KOJIMYeCTBa, MAacChl M YHUCIA
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo GopMynamM XUMHUECKUX COSAMHEHUI.

duznyeckue U XMMHUYECKUE SIBJICHHs. XUMUYEcKas peakuus U e€ NMpHU3HaKu. 3aKOH COXpaHEHHs
Macchl BEIIECTB. XHUMHUECKHe ypaBHeHMs. Kilaccuukanms XUMHYECKHX peakuui (COoeqUHEHus,
pa3lioKeHUs1, 3aMEeIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHUYECKO MOCY0H, MpaBuiIamMu paboThl B 1TaOOpaTopuu U npuéMamu oOparieHus ¢
71a00paTOpHBIM 000pYIOBAaHHEM, U3yUEHHE U ONUCaHKUEe (PU3NYECKUX CBOMCTB 00pa3Ii0B HEOPraHUYECKUX



BEIIECTB, HabmozeHue (usnueckux (IUIaBICHHE BOCKA, TasHUE JIbJla, PacTUPaHUE caxapa B CTYIIKE,
KUIEHWE W KOHJEHCAlMsl BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHHE MEIHOI MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCIIOTOH) SIBJICHUH, HAOIMIOACHWE M OINMCAHWE NPU3HAKOB IPOTCKAHHS
XUMUYECKUX peakuil (pas3yioKeHue caxapa, B3aWMMOJICHCTBHE CEPHOW KHCJIOTHI C XJIOpHUIOM Oapws,
pasnoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOJEHCTBUE Kejle3a ¢ PACTBOPOM COJIM MEIU
(II), mzydyenue crmocoOOB pazlieleHHuss CMecel: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBAHME, BbIMApUBaHUE,
JUCTWIUISAIMS, XpoMaTorpadusi, MPOBEJACHUE OYMCTKH IOBAPEHHOH COJIM, HAOJIOACHWE W ONHCAHUE
pPE3yNbTAaTOB MPOBEACHUS ONBITA, WUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMsS] MacChl, CO3JaHUE Mojelei
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB
Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — aneMeHT u mpoctoe BemiecTBO. Haxoxknenue
KHUCIIOpOJia B MPUPOJe, PU3NYECKUE U XUMHUUYECKHEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kucinopoaa. CrocoObl MOMy4eHHUS KUCIOpoaa B JabopaTopuM M MPOMBINUICHHOCTH. KpyroBopoT
Kucaopoja B mpupojie. O30H — ayuioTporHas MoaupuKalus KUCIOpo/a.

TennoBoii 3¢ PexT XUMHUYECKON peakIuy, TEPMOXUMUYECKHE YPABHEHUS, 9K30- U SHJOTEPMUYECKHE
peaxuu. TOIMIMBO: yroyib U METaH. 3arpsi3HeHNE BO3AyXa, yCUIICHHE TapHUKOBOTO 3P deKTa, pazpyLieHue
030HOBOT0 CJIOSI.

Bomopon — snemeHT M mpocroe BemiecTBo. HaxokaeHue BoAopoja B MpHpojae, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI oTy4eHus. Kucnoter u conm.

Monsipablii 00BEM ra3oB. PacuéTel 10 XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoiicTBa Boabl. Boma kak pactBopurens. PactBopbl. HackllieHHbIE M HEHACBIILIEHHBIE
pacTBOpbl. PacTBOprMOCTB BelecTB B Bojie. MaccoBast 10J1s1 BEIECTBA B pacTBOPE. XMMUUYECKHE CBOMCTBA
Bo/bl. OcHOBaHusA. Ponb pacTBOpoB B IpHUpOJE M B KU3HU YesoBeka. KpyroBopoT BoAbl B MPUPOAE.
3arpsi3HeHue IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BO/I.

Knaccudukanus neopranndeckux coenmHeHuid. Oxcuapl. Kimaccudukanms oKCHIOB: coje00pasyromme
(ocHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrome. HoMenknatypa okcuaoB. Ou3nyeckue u
XUMHUYECKHE CBOICTBA OKCUJIOB. [lonydueHne okcuaos.

OcnoBanus. Knaccuduxanus ocHOBaHUH: MIENOYM U HEpACTBOPUMBbIE OCHOBaHUsA. HomeHkmatypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyueHrne OCHOBaHUM.

Kucnotel. Knaccudukanus xkucinor. Homenknarypa kucnor. dusnueckne 1 XUMUYECKHE CBOICTBA
kucnot. P akruBHoctu metaiuioB H. H. bekerosa. Ilonmyyenue Kucior.

Comu. Homenknarypa coneil. @usnueckne u XUMU4Ieckue cBorctsa coneil. [lonydyenue coneit.

['eHeTnyeckas CBSI3b MEXAY KJacCaMU HEOPTraHUUECKUX COCAMHEHUH.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE ONPE/IEIIEHNE COIEP KaHUs KUCIOPOAa B BO3AyXe, MOJIyUeHHE, COOMpaHue, paclio3HaBaHUE
U M3Y4YEHHUE CBOMICTB KHCIOPOJAA, HAONIOJCHHE B3aUMOJIEHCTBUS BELIECTB C KHCIOPOJOM M YCIOBHS
BO3HUKHOBEHUS U MPEKpallleHusl TopeHus (Toxapa), 03HaKOMJIEHHE ¢ 00pa3iaMHi OKCUJIOB U ONHUCAHUE UX
CBOWCTB, TMOJy4eHHE, coOMpaHMe, paclo3HaBaHHWE M M3Y4YE€HHE CBOWCTB BoOJOpoja (ropeHue),
B3auMojeiictBue Boaopoga ¢ okcuaoM wmenu (II) (Bo3MokHO wHcronb3oBaHHE BHUIECOMATEPHAIIOB),
HaOroieHne 00pas3loB BEIIECTB KOJIWYECTBOM | MOJb, HCClIeOBaHHE OCOOEHHOCTEH pPacTBOpPEHMS
BEILIECTB C PA3JUYHON PAaCTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHOW MACcCOBOM J0JIei
pPacTBOPEHHOIO BEIECTBA, B3aMMOJEHCTBHE BOJABI C MeTaUIaMU (HAaTpUEM M KaJblueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAJIOB), HCCIIEJOBaHHE OOpa3lloB HEOPraHMYECKHUX BEIIECTB pa3IMYHBIX
KJIACCOB, HAOJIOJICHHE M3MEHEHHs OKPAaCKW MHJIMKATOPOB B PACTBOpaxX KHUCJIOT M ILENOoYei, U3ydeHue
B3aumoieiicTBusl okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KUCIOT C METajUlaMH, pPEaKIui
HEUTpaau3aluy, IOJIyYUeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO METaula APYTUM U3
pacTBopa COJIM, pelIeHHe SKCIEPUMEHTAIbHBIX 33/1a4 1o TeMe «BakHelue kimacchl HEOPraHUYECKUX
COCIUHEHUIN».

Ilepuoguyecknit 3axkoH u Ilepuoamyeckass cucrema xumudeckux »3jaementos JI. MH.
Menpesneesa. CrpoeHue aToMoB. XuMHYecKas CBA3b. OKHCIMTEIbHO-BOCCTAHOBHTE/IbHBIC
peakuuu

[TepBble TOMBITKM KIAacCU(UKALMKM XUMHUECKUX dJIeMEHTOB. [loHATHE O TIpynmax CXOAHbBIX
3JIEMEHTOB (IIeJIOYHBIE U IIETOUHO3EMENbHbIE METAIIIbI, TaJIOr€Hbl, HHEPTHBIE I'a3bl). DJIEMEHTbI, KOTOpPhIE
00pa3ytoT aM(poTepHbIE OKCUBI 1 THAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepuonnueckass cucremMa xumuueckux anemeHtoB /I 1. Menneneesa.
Kopotkonepuoanas u jymmHHONIEpuoaHas Gopmsl [leproanyeckoit cucTeMbl XUMHUYECKUX 3JIeMEHTOB /.



N. Menpneneesa. Ilepuoast u rpynmnbl. PU3MYECKUN CMBICI MOPSAAKOBOIO HOMEpa, HOMEPOB Ilepuoaa U
TPYIIIBI YJIEMEHTA.

Crpoenne atomoB. CoctaB aTroMHbIX sifiep. M30Tombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J0YeK
atroMoB 1miepBbIXx 20 xumuueckux oanemeHToB Ilepuommueckoit cucremsl JI. WM. Menneneena.
XapakTepucTuKa XUMUYECKOIO 3JIEMEHTa II0 €ro mnojoxkeHutro B Ilepmommueckoir cucreme [l
H. Meunneneena.

3aKOHOMEPHOCTH M3MEHEHMsS pajuyca aTOMOB XMMHMUYECKHUX 3JIEMEHTOB, METAJNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIIaM U IIEPUOJAM.

3nauenue Ilepuoguueckoro 3akoHa u Ilepumonnyeckoll CHUCTEMBl XMMHUYECKHUX 3JIEMEHTOB JUIS
pa3BUTHs HayKu U npakTuku. [. I. MenneneeB — y4€HbIN U IpakIaHUH.

Xumuyeckass cBs3b. KoBajeHTHas (mojisipHasi M HENOJIApHAsl) CBSA3b. OJIEKTPOOTPULATENIBHOCTD
XUMHUYECKHX 3JIeMeHTOB. VloHHas1 CBSI3b.

Crenenp oxucieHusa. OKHUCIUTENIbHO-BOCCTAHOBUTENbHbIE peakuuu. llporecchl okucieHus u
BOCCTaHOBJICHMsI. OKMCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB BEIECTB META/UIOB M HEMETAUIOB, B3aUMOJEHCTBHE TI'MJIPOKCHAA IMHKA C
pacTBOpaMu KHUCJIOT M LIEN0YeH, MPOBEACHUE OIBITOB, WIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakiUii (ropeHue, peakliuu pa3iokKeHus, COeIMHEHNS).

Meswcnpeomemmnbwie ceasu

Peanuszanus MEXNpEeAMETHBIX CBS3€H NPU M3YYCHHMM XMMHUHU B 8 KJIACCE OCYILECTBIISIETCS 4Yepe3
UCTIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHMA, TaK W MOHSITHHU, SBISIOMINXCS CHCTEMHBIMH
JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIJIA.

OO0me ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DAaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
KJaccu(uKanus, MepuoAnYHOCTb, HAOIIOAEHUE, YKCHEPUMEHT, MOJCIUpPOBaHME, MU3MEpEHHE, MOJEb,
SIBJICHUE.

®dusnka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIbI, PAJUOAKTUBHOCTb,
MOJIEKYJIa, AJIEKTPUUYECKUM 3apsij, BELIECTBO, TelO0, O00BEM, arperaTHOe COCTOSHME BELECTBa, Ias,
¢du3nueckne BeIUUHHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIaHEThI, 3BE3/1b1, CoHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

I'eorpadusa: atmocdepa, ruapochepa, MHUHEpabl, TOPHbIE IOPOAbI, IOJIE3HbIE HCKOINAEMBbIE,
TOIJINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeECKasi peakust

[leproauueckuii 3akoH. [lepuonnueckas cuctema xumuueckux snemeHToB /. 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMUYECKHUX DJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaJINS,
KaJbIUsl U UX COCJUHEHHH B COOTBETCTBUHU C IOJIOKE€HHEM 3jeMeHTOB B [lepuoauueckoil cucreme u
CTPOEHHEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUAbl XUMUYECKON CBA3U. THUMBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTATUINYECKON PEIIETKH U BUJA XUMUYECKON CBSA3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COEAMHEHNH, TEHETUUECKAsI CBSI3b HEOPraHUYECKHUX
BEIIECTB.

Knaccugpukanuss XUMHYECKMX peakIUil MO pas3IuyHBIM TNpU3HaKaM (M0 YUCIYy U COCTaBy

YYaCTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(P¢eKTy, MO HM3MEHEHHUIO CTENEeHEeW OKHCIECHUS
XUMHUYECKHX JJIEMEHTOB, 1O OOPAaTUMOCTH, MO YYacCTHIO KaTajau3aTopa). DK30- M SHIAOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.
[lonarue o ckopoctn xumuueckoi peakiuu. [loHsTHE 00 00pPaTUMBIX M HEOOPATUMBIX XUMHUYECKHX
peakuusx. [loHsTHe O TOMOTeHHBIX W TeTeporeHHbIX peakuusx. [lonstue o karamuze. [lonsTHEe O
XUMHYECKOM paBHOBeCHHM. (DaKkTOpBI, BIUAIOIIME HA CKOPOCTh XMMHYECKOH pEaKUUU U I0JI0XKEHHE
XUMHYECKOT'O PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMM,  DJIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAHOBUTENBbHOU peakiuu. COCTaBICHUE YPAaBHEHHN OKHUCIHMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
UCIIOJIb30BAaHUEM METOJIa AIEKTPOHHOTO OajaHca.



Teopust NEKTPONIUTUYECKON AUCCOLMALMH. DJIEKTPOJIUTHl U HEAJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AuCCOLUAIMM BEUIECTB € PA3JIMYHBIMU BUJAMHM XUMHUYECKOH cBsA3U. CTeneHb OUCCOLMALINY.
CunbHbIe U clladble 3JIEKTPOIUTHI.

Peakiun wnoHHOTO OOMEHa. VYCIIOBHS TIPOTEKaHUS pEaKkIWii HOHHOTO OOMEHa, IIONHBIC W
COKpalllEHHbIE HOHHBIE YypaBHEHHUS peakuuil. CBoicTBa KHUCIOT, OCHOBAaHMM M COJIEH B CBETE
npecTaBiIeHui 00 3IIEKTPOIMTHYECKON nucconuannu. KauecTBeHHble peakuuu Ha HOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

XumuuecKkuii IKcnepumenm:

03HAKOMJIEHHE C MOJENISIMU KPHUCTAUIMYECKUX PELIETOK HEOPraHMYECKUX BEIECTB — METAUIOB U
HeMeTaJyIoB (rpaguTa M ajMasa), CIOXKHBIX BELIECTB (XJOpHJIA HATpHs), MCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTM  XUMHYECKOW  peakuud OT  BO3ACUCTBUS  Pa3lMYHBIX  (PAKTOPOB,  HCCIEIOBaHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, ITPOLECCa IUCCOLUAIIMU KUCIIOT, 1esIoueil u coeil (BO3MOKHO
MCIIOJIb30BaHUE BHJIEO MATEPUAJIOB), NPOBEAECHUE OIBITOB, WUIIOCTPUPYIOLIUX HPU3HAKU MPOTEKAHUS
peakuuii MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BbIIEICHHE TIa3a, 0Opa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX  NPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUMM (rOpeHue, peakiuu
pa3JIOKEHUs, COEAMHEHMs), paclloO3HaBaHME HEOPraHWYECKMX BELIECTB C IOMOLIbI0 KayeCTBEHHBIX
peakuuii Ha MOHBI, PELLIEHUE KCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtayuibl U UX COeJUHEHUS

OO6mass xapakTepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTE€pHbIE CTENEHU
okucneHus. CTpoeHue u pU3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3aMMOJEHCTBHE ¢ METaUIaMM, HEMeTallaMM, IienodaMu). Xiaopoogopoa. CoisHas
KHCJIOTa, XMMHUYECKUE CBOMCTBa, IOJydYyeHHE, NpUMEHeHue. JleficTBue XJopa M XJIOPOBOAOPOAA Ha
OpraHu3M uyesoBeka. BakHelne XJI0puabl U UX HAXO0KJIECHUE B IPUPOJIE.

OO0mas xapakTepucTuka 31eMeHToB VIA-rpynmnbsl. OcoOEHHOCTH CTPOECHUSI aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CrtpoeHue M (PU3MUECKHE CBOWCTBA IMPOCTHIX BEIIECTB — KUCIOPOJA U CEpPBI.
AnnotponHsle MOAM(DUKALMN KUCIOPOJa U cepbl. XMMHUUYECKHE CBOMcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢uznueckue U XxuMuyeckue cBoiictBa. OKCUIbI cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHa0B. CepHast
KHCIIOTa, (U3MYECKUe W XUMHUYECKHEe CBoWcTBa (o0mMe Kak MpeJICTaBUTENsl Kiacca KHUCIOT MU
cnenuduyeckne). XUMUYECKAE PEaKIUH, JIeKAIIMEe B OCHOBE IMPOMBIIUIEHHOTO CHOCO0a IOIydeHHs
cepHoil kucaoThl. IIpumenenne cepHoil kuciaoThl. Coyi CEpHOM KHCIOTHI, Ka4eCTBEHHAsl peakius Ha
cynb(ar-uoH. Haxoxaenue ceprl 1 €€ coeJuHEHUH B pupoje. XUMHUECKOE 3arps3HEHNE OKpYKarolen
Cpedbl COEAMHEHUS MM cepbl (KMCIOTHBIE J0XKIU, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLICHUS.

OOmrast xapakTepucTuka 31eMeHTOB VA-rpymnnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
CTENEHH OKHUCIIEHHSA. A30T, paclpoCTpaHEHHWE B Mpupoie, (U3NYeCKue M XHUMHUYECKHE CBOMCTBA.
Kpyrosopor azora B mpupoae. AMMHak, ero (us3uyeckue M XMMHUYECKHE CBOICTBaA, IMOJydyeHHE U
npuMmenenue. Conu aMMOHUS, UX (QU3MYECKHE M XMMUYECKUE CBOMCTBa, nmpumeHeHue. KauecTBeHHas
peakius Ha MOHbl aMMOHMS. A30THas KHUCJIOTa, e€ MmoyyuyeHue, (pU3N4YecKre U XMMHUYECKHEe CBOHCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT U crenuduyeckue). Vcmonb3oBaHME HUTPATOB U COJIEH
aMMOHHUSI B KadyecTBE MMHEPAJbHBIX YyIOOpeHuil. XUMHUYEcKoe 3arpsi3HEHHE OKpY’Karolled cpejibl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXIU, 3arps3HEHHE BO3AyXa, NMOuBbl U BomoémoB). docdop,
aioTponHsle Moaupukanun Qocdopa, ¢puszndyeckue U xummuyeckue cpoiictBa. Okeup docdopa (V) u
docdopnas kuciora, GuznUECKUe U XUMHUYECKHUE CBOWCTBa, nonydeHue. Mcnonb3oBanue (ocharoB B
Ka4yeCcTBE MUHEPATIbHBIX yI0OpPEHUH.

OO6mras xapakTepucTuka 351eMeHTOB [V A-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHUCIEHHs. YTIIEpOa, aJUIOTPONHbIe MOAU(UKALINY, PaCIpOCTpaHEHHE B IpUpoae, pusnyeckue
W XUMHUYecKHe cBoicTBa. Ancopobums. KpyroBopor yriepoma B mpupoae. OKcuubl yriepona, HX
¢u3nyeckue U XMMHUYECKHUE CBOICTBA, NEHCTBHE HA >KHMBbIE OPTaHU3MBI, MOJyYCHHE U TIPUMEHEHUE.
DKoJjoru4yeckre mpoodiieMbl, CBsi3aHHbIe ¢ okcuaoM yrieposa (IV), runoresza rio0anbHOrO MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3P PeKT. YroapHast KUCIOTa U e€ CoNU, X (U3NUYEeCKHe U XUMHUYECKHEe CBOUCTBA,
nojiyueHue u npumeHenue. KauectBenHas peakiusi Ha kapOoHaT-uOHBL. Vcmonb3oBaHue KapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBIIIUIEHHOCTH U CEILCKOM XO3sIHCTBE.

[TepBoHavabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COeAMHEHUAX yriiepoia (MeTaH, 3TaH,
STWIEH, aleTWIEH, JTaHOJ, TJIMLIEPUH, YKCyCHas KucioTa). [IpupoaHble MCTOYHHMKH YIIIEBOJOPOJOB
(yronb, mpupoAHBIA Ta3, HE(PTH), NPOAYKTHI HMX IMepepaboTku (OEH3MH), HUX poib B OBITY U



MPOMBINUICHHOCTH. [IoHATHE O OMONIOTHYECKU BaXKHBIX BEIIECTBAX: JKHpaX, OelKax, YrieBoJax — M UX
pOJIM B )KU3HU YesloBeKa. MarepuaabHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usznueckue M XMMHYECKHE CBOWCTBA, MoiydyeHHEe U TpumeHeHue. CoequHEHUs
KpeMHusl B ipupoe. O6mme npencrabienus 06 okcuae kpemuus (IV) u kpemaneBoit kucinote. CHIIMKATHI,
WX HUCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHelilne CTpOUTENIbHbIE MaTepualbl: KepaMuKa,
CTEKJO, LIEMEHT, OeToH, xene300eToH. [IpoOnembl 0e€30MacHOrO HCMONb30BAHUS CTPOUTENBHBIX
MaTepHaJiOB B MIOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE O0OpaslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISHOM KHCIIOTBI, IPOBEICHUE
KaYeCTBEHHBIX pEaKIMid Ha XJOPUA-UOHBI W HAOIIOJEHHE TMPU3HAKOB HUX MPOTEKAHMS, OIbBITHI,
oTpaxkaomue (U3NYECKHe M XUMHUYECKHE CBOWCTBA TAIOTCHOB W WX COCAMHECHHN (BO3MOXKHO
UCIIONIb30BaHUE  BHJIEOMATEPHANIOB), O3HAKOMJIEHHE C o00paslaMu XJOpPUAOB  (TAJIOT€HU[OB),
O3HAKOMJICHHE ¢ o0Opa3lamMu cephbl U €€ COSAMHCHHUSIMH (BO3MOKHO MCIOJIB30BaHUE BUICOMATEPHATIOB),
HaOJII0/IeHUe Tpoliecca OOYINIMBaHUS caxapa IMOJA JeHCTBHEM KOHIEHTPUPOBAHHON CEPHOW KHUCIIOTHI,
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, IPOBEACHNE KAYeCTBEHHON peakluy Ha
cynb(haT-uoH 1 HabIIoIeHNe TpU3HaKa e€ MPOTEeKaHUsl, O3HAKOMJICHUE ¢ (PU3NUECKHUMH CBOMCTBAMU a30Ta,
dochopa m ux coeauHeHUN (BO3MOKHO HCIOJIH30BAHUE BUICOMATEPHUATIOB), 00pa3llaMd a30THBIX U
docdopHbIx ymoOpeHui, momaydeHue, coOOMpaHHE, paclo3HaBaHHWE W HM3yUYEHHUE CBOWCTB aMMHaKa,
MPOBEJICHUE KAUECTBEHHBIX pEaKknuid Ha WOH aMMOHHS U ¢ocdar-HOH W U3yUeHUE IMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCUCTBUE KOHIICHTPUPOBAHHOM a30THOW KHUCIOTHI C MeAblo  (BO3MOXKHO
WCIIOJIb30BAaHNUE BHUICOMATEPUAIIOB), U3YUYEHHUE MOJIETEH KPUCTAJUIMUECKUX PEIETOK anMmasa, rpadura,
dymiepeHa, 03HaKOMIIEHHE C MPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOras3a, MmojydyeHue, cCoOOMpaHue, pacrno3HaBaHUE M M3YYEHUE CBOWMCTB YTIIEKHCIIOTO
ra3a, IpoOBEJCHHE KAYECTBEHHBIX peakluid Ha KapOOHAT U CHJIMKAT-MOHBI M M3y4Y€HUE MPU3HAKOB UX
MpPOTEKaHUs,  O3HAKOMJIEHWE €  TPOJAYKUMEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHUE
SKCHEPUMEHTANIbHBIX 33/1a4 110 TeMe «BaxxHelnme HeMeTalbl U UX COSAUHEHUS».

MeTajibl M UX COeTUHEHUSI

OO0mmas xapakTepuCTUKa XMMHUYECKHUX DSJIEMEHTOB — METAJUIOB HA OCHOBAHHMHM UX MOJIOKEHHUS B
[Tepuonnueckoit cucreme xumudeckux aemeHtoB Jl. U. MenneneeBa u crpoenusi aromoB. CTpoeHue
MeTauIoB. MeTajmuyeckas CBA3b U METaNIMUECKasi KpUCTAIIIMYECKas peIETKa. DIEKTPOXUMUUYECKUHN Pl
HanpsHKeHUH MeTaIuToB. PU3NYECKUE U XUMUYECKHE

cBoiicTBa MertamioB. OOmme crmocoObl MomxydeHus MeTamioB. [IoHsATHE O KOpPpO3WU METaIlIOB,
OCHOBHBIE CIIOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (CTajb, YyTryH, JIOPATIOMUHHM, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[[lenounble Metamabl: moJioxkeHue B Ilepuonnyeckor cucTeMe XHUMHUYECKHX dJIEeMEHTOB JI.
. MeHnneneeBa, CTpOSHHE UX aTOMOB, HaXOXAeHHE B Mpupojie. Puznueckrue 1 XUMUYeCKUe CBONCTBA (Ha
npuMepe HaTpus 1 Kanus). OKCUIbI U THAPOKCHUIBI HATpUs U Kayus. [I[puMeHeHne meouHbIX METalIoB U
UX COEIUHEHHUM.

[IlenoyHoO3eMeNbHBIE METAJUIBI MAarHuid W KajdblWid: moJioxkeHue B [lepuogumueckoil cucreme
xuMuueckux snemeHToB [. . MenneneeBa, CTpoeHHE UX aTOMOB, HaX0ox/AeHHe B npuponae. Gusnueckue
Y XUMUYECKHE CBOMCTBA MarHusi U KanbIus. Baxkueiimme coemnuennst Kanblust (OKCHI, TUIPOKCHU]I, COJIN).
KécTkocTh BOJBI U CTIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxkenne B llepuommueckoit cucreme xumuyeckux siaemeHToB J[. V. Mennaeneena,
CTpOEHHE aTOMa, HaXOXIeHUE B ipupoie. Du3ndeckre 1 XUMUYECKHE CBONCTBA aIFOMUHUS. AMBOTEepHBIS
CBOICTBA OKCHJIA U THAPOKCHUIA ATFOMUHUA.

Kenezo: nonoxenue B llepuogumueckoit cucreme xummuueckux siemeHToB [[. U. Menneneesa,
CTPOEHUE aToMa, HaxOXJAeHue B mpupojae. Pu3NUecKHue M XUMHYECKHE CBOMCTBa xeneza. OKCuibl,
ruapokcuabl U comu xenesa (I1) u sxenesa (I11), ux cocra, cBoICTBa U MOTy4eHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE ¢ 00pa3[aMi METAJIOB U CILJIaBOB, MX (DU3MUECKUMU CBONCTBAMU, H3yUYEHUE PE3yIbTaTOB
KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJbIlMs W HATPHUs C BOJOW (BO3MOXKHO HCIIOJBH30BaHHE BUICOMATEPHUATIOB), HMCCIEIOBAaHUE
CBOMCTB JKECTKOW BOJBI, TpOIECCa TOPEHUs IKejle3a B KUCIOpoAe (BO3MOXKHO WCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUs KAUECTBEHHBIX pEaKIMi Ha MOHBI: MarHus, KaJblus,
amomuHus, nuHka, skenesa (II) m xemeza (III), memnmu (II), nabmroneHue W omHCaHHME TPOLIECCOB
OKpaIlIMBaHUs IJIAMEHH HOHAMU HATPHUS, KallUs U KalbIKs (BO3MOKHO UCTIOJIB30BaHUE BUICOMATEPUATIOB),



UCCleIoBaHNE aM(OTEpHBIX CBOMCTB THUAPOKCHAA ATIOMHHHMA M THIPOKCHAA IIMHKA, peIIeHUe
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «Ba)xHelme MeTaibl U X COCAMHEHUS».

XuMus M OKpyxKamoLias cpeia

BemectBa 1 maTepuaiibl B TOBCEHEBHOM XKU3HM YeI0BeKa. be3onacHoe NCnoib30BaHUE BEIIECTB U
XUMHUYECKHX peakiuil B ObITy. IlepBas momMomib npu XMMUYECKHX 0XKOTaxX M OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpe/ibl (TpeaesibHas JoMyCTUMas KOHIEHTpalus BEIIECTB, ajee
— ITJIK). Posib XuMu# B pEIICHUN YKOJIOTHYECKUX MPOOITIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIIBI).

Meosicnpeomemmnuwie ceazu

Peanuzanus MeXnpeIMETHBIX CBsI3€H IPU M3YyYEHUM XUMHUU B 9 KJlacce OCYILIECTBIISIETCS 4epe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHUN, TaK U MOHITHM, SIBISIFOIIUXCS CUCTEMHBIMU
JUISL OT/IETIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01ure ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAyYHBIH (akT, TMIIOTe3a, 3aKOH, TEOPHs, aHAIIU3, CUHTE3,
KJaccu(uKanus, MepuoANIHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHUE, M3MEpEHHE, MOJEb,
SIBJICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHSI, MAaTEPUATIBL.

®uznka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIbI, PAJUOAKTUBHOCTb,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsiyl, MHPOBOJHUKH, TMOIYINPOBOJHUKU, IUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJO, OO0BbEM, arperaTHOE COCTOSHME BEIIECTBA, ra3, pPACTBOP, pPacTBOPUMOCTb,
KPUCTAIJIMYECKass PEmIETKa, CIUIaBbl, (U3WYECKUE BEIMYUHBI, E€AMHUIIBI H3MEPEHHUs, KOCMHYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.
buonorus: dorocuntes, npixanue, 6uocdepa, IKOCUCTEMa, MUHEPATIbHbIE YI0OpEHUsI, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAbI, TOPHBIE MOPOJbI, MOJIE3HBIE MCKOMAeMbIE, TOIUIHBO,
BOJIHBIE PECYPCHI.
IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE PE3yNbTaThl OCBOEHMSI IPOTrpaMMbl OCHOBHOT'O 00111ero o0pa3oBaHMsI JOCTUTAIOTCS B
XoJle OOy4YeHHs] XUMHH B €IMHCTBE y4eOHONW M BOCHHUTATEIbHOW JEATEIHHOCTH B COOTBETCTBUHU C
TPaJMLIMOHHBIMU  POCCUICKHMHU COLIMOKYJIBTYPHBIMU U  JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
HNPUHATBIMHU B OOILECTBE MPaBUJIaMH U HOPMaMH MOBEJIEHUs U CIOCOOCTBYIOT MPOIleccaM CaMOIO3HAHUS,
CaMOpa3BUTHS U COLMATM3ALUHN 00yJarOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIIUXCS PYKOBOJCTBOBATHCS CHCTEMOMU
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN U PaCIIMPEHUE OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YacTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUS:

LIEHHOCTHOTO OTHOIIEHHA K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHUYECKOMY M HAyYHOMY
HaCJIEIUIO, TOHUMAaHUs 3HAYEHUSI XMMHYECKONH HayKH B KM3HM COBPEMEHHOIr'0 O00IeCTBa, CIIOCOOHOCTH
BJIAJETh [JOCTOBEPHOM MH(OpPMaLMEl O TMepeloBbIX JOCTHXKEHUSX U OTKPBITHSX MHPOBOH H
OTEUYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE MHUpa U OOILECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

IPEJICTAaBICHNS] O COLMAIBHBIX HOPMax M MpaBUaX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHUBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yd4eOHOMCCIEeI0BATENbCKOM, TBOPUECKOM
U JIpYyITUMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTU IIPH
BBINOJIHEHUH y4YeOHBIX, MMO3HABATEIbHBIX 3aj1ay, BHIMOJIHEHUH XUMHUYECKHX SKCIIEPUMEHTOB, CO3JIaHUH
y4eOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHMMAaHHUIO M B3aHMMOIIOMOIIM B Ipoliecce ATOH ydeOHOM
JESATEIIBHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEIEHHWE U IIOCTYNKHM CBOMX TOBApUUIEW C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE TMPEACTABIECHUS O BEUIECTBE U XHMHUYECKON peaklMd, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU M COCTABIISIOLIME OCHOBY JJIsl IOHUMAaHMsI CyIIHOCTH HAayYHOU
KapTUHBl MHUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TMPHUPOABI, B3aUMOCBS3SIX
4eJI0BEKA C PUPOJHON CPEIOH, O pOJIM XUMUHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEIIbHBIE MOTHBBI, HAMPABJICHHBIE HA TIOJYYCHHE HOBBIX 3HAHHUH MO XUMHH, HEOOXOIUMBIC
UIsi  OObsiCHEHMsI HaOJIOAaeMbIX MPOIECCOB U SBJICHUM, IO3HABATENbHOM, HMH(YOPMALIMOHHOW H
YUTATEIBCKON KyIbTYphl, B TOM YHCIIE HAaBBIKOB CAMOCTOATEIHHOW pabOThl C Y4EOHBIMH TEKCTAMU,
CIIPaBOYHOM JIUTEPATYPOM, TOCTYIHBIMA TEXHUUYECKUMHU CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYECHHI0O W TIO3HAHWIO, JIF0OOO3HATENLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHuIO, MPOCKTHOW U HCCIEAOBATEIbCKOM JEATEeIbHOCTH, K OCO3HAaHHOMY BBIOODY
HATPABIEHHOCTU U YPOBHS OOYUYCHHS B TaTbHEHUIIIEM;

4) ¢hopMHUPOBAHMS KYJIHTYPBI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/0pPOBbIO, YCTAaHOBKHM Ha
3I0OpOBBI 00pa3 KW3HHU, OCO3HAHUE TOCIEICTBUI W HEMpPUATUE BPEIHBIX MPUBBIUEK (YHOTpeOIeHus
QJIKOTOJIsI, HAPKOTHKOB, KYPEHHUS ), HEOOXOUMOCTH COOJIOICHHSI ITPaBUII O€30MIaCHOCTH TIPU OOPAIEHUH C
XUMHYECKHMHU BEIIECTBAMU B OBITY U pealbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPaKTUYECKOMY U3YUYECHUIO podeccuil U TpyJaa pa3aIudyHoOro pojia, yBaXKCHHUE K TPYIy U
pe3yJabTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHMs MPEIMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBIM BBIOOP HHAMBUAYAJIBHON TPACKTOPUHU MPOJNOIDKEHUS 00pa3oBaHUs C y4ETOM
JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIICITHOM
npoecCHOHANBHON NEATeNbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUN, TOTOBHOCThH a/IallTUPOBATHCS B
po(hecCHOHATILHOM cpelie;

6) 3K0JIOrH4eCKOr0 BOCITUTAHUS

HKOJIOTUYECKH 11€71eCO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KM3HU Ha 3eMJie, OCHOBE €&

CYILIIECTBOBAaHMsI, MOHMMAaHUE IIEHHOCTH 3J0POBOrO M 0€30MacHOro o0Opa3a >KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (U3UYECKOMY U TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTHU
coOnrofieHus] MpaBWJI O€30MacHOTO MOBEACHHUS] MpH PadOTEe C BEIIECTBAMH, a TAKKE B CHTYyalUsX,
YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;
CIIOCOOHOCTH MPHUMEHSTH 3HAHUS, MOJydaeMble IPU U3YUEHUU XUMUH, 71 PEIICHUS 3a[a4, CBA3aHHBIX C
OKpYKarolllel MNPUPOJHOW CpENOH, ISl TMOBBIIIEHUS YPOBHS 3KOJOTMYECKOM KYJIbTYpPbl, OCO3HAHUS
II100aNBHOTO XapakTepa HKOJIOTHUECKUX MPoOJeM U MyTell UX pelIeHUs MOCPEACTBOM METOJIOB XMMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATLCS MM B MO3HABaTEIbHOW, KOMMYHUKATUBHON U
COLIMAIbHOW MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocTtaBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACISAIOT 3HAUUMBIE 151 (YOPMHUPOBAHUS MUPOBO33PEHUS
oOl1leHay4YHbIe TMOHATHS (3aKOH, TEOPHs, IPUHITUI, THIOTe3a, (aKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U
JPYTOE. ), KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTaxX U MO3BOJISIFOT Ha OCHOBE
3HAHUW M3 ATUX MPEAMETOB (POPMUPOBATH TMPEACTABICHHE O IIEJIOCTHON HAyYyHOU KapTHHE MHUpa, U
YHHUBEpCaldbHble y4eOHbIE NEHCTBHUs (TMO3HABAaTeIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), KOTOPHIE
obecrieunBaroT (HOPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSITEJIPHOMY TUTAHUPOBAHHWIO M OCYIIECTBJICHHUIO
yueOHOI JesITeNbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCcAJbHbIE YUeOHbIE el CTBUS

ba3oBble Jiornyeckune AeHCTBUA:

YMEHUS UCTIOJIB30BATh MPUEMBI JIOTHUYECKOTO MBITIUICHHSI IPU OCBOEHUHU 3HAHUN: PACKPBIBATH CMBICI
XUMHYECKHUX MOHATHH (BBIACNATh UX XapaKTEpHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMHU
MOHSITUSIMU), WCTONB30BaTh TOHATUSA JIE OOBSACHEHUS] OTACIBbHBIX (DAKTOB M SIBIICHUU, BBIOUpATH
OCHOBaHUST W KPUTEPUU JUISI KIACCH(PUKAIMU XUMHYECKHX BEIIECTB M XHUMHUYECKHUX PEaKIui,
YCTaHABIWBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY OOBEKTAMU HW3YYEHUS, CTPOUTH JIOTHYECKHE
paccyxneHus (MHAYKTUBHEIE, TETYKTUBHBIE, 10 AaHAJIOTUH ), IENIaTh BHIBOJIBI U 3aKITFOUCHUS;

yMEHHE TIPUMEHATh B TIPOIIECCE TO3HAHUS TOHATHSA (NIPEAMETHBIE W METamlpeIMETHEIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XUMHHU, TPEOOPa30BLIBAThH IIUPOKO MPUMEHSIEMbIC
B XMMHUHU MOJICIIbHBIC TIPEICTABIICHUS] — XUMUYECKUI 3HAK (CHMBOJI DJIEMEHTA), XUMHUYecKas: (hopmyia u
ypaBHEHHE XUMHUYECKOW PEaKiuu — MpH pPEHIeHHH Yy4eOHO-TIO3HABATENBHBIX 3a/ad, C y4ETOM ITUX
MOJICNIHBIX TPEACTABICHUN BBISIBIATE M XapaKTEPHU30BaTh CYIIECTBEHHBIE TMPU3HAKA HW3Y9aeMbIX
O0BEKTOB — XHUMHYECKHX BEIIECTB M XUMHUYECKHUX pEaKIHii, BBISBISATH OOIIHME 3aKOHOMEPHOCTH,
MPUYHHHO-CJICACTBEHHBIC CBSI3M U MMPOTHUBOPEUHS B U3yUaEMbIX MPOIECCaX U SBICHHSIX.

ba3zoBble ucciienoBare/bCKue 1eMCTBUA:



YMEHHE MCIOJIb30BaTh IOCTABICHHBIE BONPOCHl B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a TaKXKe B
Ka4ecTBE OCHOBBI AJIs1 POPMUPOBAHUS TUIOTE3BI 10 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUM;

npuoOpeTeHne OmbITa 10 IUIAHMPOBAHHUIO, OPraHM3alUM M MPOBENCHUIO YYCHHYECKHUX
SKCHEPUMEHTOB, YMEHHME HAOIIOAAaTh 3a XOAOM IPOLEcca, CaMOCTOATENbHO IPOTHO3MPOBATH €ro
pe3yabTar, GopMyaupoBaTh 000OIIEHHUS U BEIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHMA,
COCTaBJIATH OTYET O MPOAETAaHHOM padorTe.

Pabora ¢ unopmanmeii:

yMEHHUE BbIOUPATh, aHAIU3UPOBATh U MHTEPIPETUPOBATh HH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IPEJICTaBICHUS], TIOJYyYaeMyI0 U3 pa3HbIX MCTOYHMKOB (HAy4YHO-IIOMYJISIpHAs JUTEepaTypa XUMHUYECKOIO
CoJiepKaHus, CpaBOUYHbIE MOcoOus, pecypcbl MHTepHeTa), KpUTUYECKH OLIEHUBATh NPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSATh DPA3JIMYHblE METOJbl M 3alpOChl MpHU IMOUCKe M 0TOope HHpopManuu u
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAWMBIX [UIS BBINOJHEHHS Y4YeOHBIX M IO3HABATENBHBIX 3a/ad
ONpeNeNIEHHOr0  THUMA, IPHOOpeTeHHne OomblTa B O0JIACTM  UCMOJIb30BaHUS  HMH(OPMAILMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJbTYpOHl aKTUBHOIO HCIOJb30BAaHUS pa3IMUHBIX
IIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (pOpMy MpeicTaBieHus UHGOpMaLUK U
WITIOCTPUPOBATH pelIaeMble 33J]a4i HECIOKHBIMH CXeMaMHU, JuarpaMMaMHy, IpyruMu popMaMu Tpapuku
U UX KOMOMHALIUSAMU;

YMEHHUE UCIIOIb30BaTh M aHAJTM3UPOBATH B MPOIIECCE YUEOHOH M MCCIeI0BATEIBCKON AEITEIBbHOCTH
UHPOPMALIMIO O BIUSHUM TNPOMBIIUIEHHOCTH, CEJIbCKOIO0 XO3AHCTBA M TPAaHCIOPTa HAa COCTOSIHUE
OKpY>Karolle NPUPOTHON CPEBI.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

YMEHHMsI 3a7aBaTh BOIPOCHI (B XOJA€ auanora U (WiM) JUCKYCCHUHU) IO CYIIECTBY OOCYKIaeMON TEMBI,
(bopMynHUpoBaTh CBOU NMPEATI0KEHNUS OTHOCUTENIBHO BBINOJIHEHUS NPEITI0KEHHOM 3a1auu;

YMEHMsI TPEACTABIATh IOJIyYEHHBIE PE3YJbTaThl I103HABATEIbHOW JESITEIBHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; JEJIaTh IPE3EHTALMI0 PE3YyJIbTATOB BBIIOJHEHUS XMMHYECKOIO JKCIEPHMEHTA
(;1abopaTopHOTO OIBITA, JTA0OPATOPHOU PAOOTHI MO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);
yMEHHUs y4eOHOro COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIBHOM U
UCCIIEIOBATEIILCKON JEATEIbHOCTH TMPH PEIICHWH BO3HHUKAIOMIMX IMPOOJEM Ha OCHOBE ydéra OO0IIMX
UHTEPECOB U COIVIACOBAHUS MO3ULMHA (0OCYXaAeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI»,
KOOpJMHAIIUSI COBMECTHBIX JAEWCTBUN, ONpPEJECICHHE KPUTEPHEB IO OLIEHKE KayecTBa BbIIOJHEHHOU
paboThI U ApyTHE).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

YMEHHE CAMOCTOSITEIILHO ONIPEAEIATH LEIH ACSITEIbHOCTH, IJIAHUPOBATh, OCYILECTBIATH, KOHTPOJIUPOBATh
U [IpH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BEIOMpaTh Harbosiee 3(hpeKTUBHBIE CIOCOOBI
pelieHUs y4yeOHBIX M IO3HABATENbHBIX 33734, CaMOCTOSATEIBHO COCTaBIATh WM KOPPEKTUPOBAThH
IPEJJI0KEHHBIA alTOPUTM JEUCTBUN MPU BBINOJIHEHUH 3a/1aHui ¢ YIETOM MOIYYEHHs] HOBBIX 3HAHUN 00
U3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIMAX, OLIEHUBATh COOTBETCTBHE IOJYYEHHOTO pe3yibTaTa
3asiBJICHHOM 11€7M, YMEHHME HCIOJb30BaTh M AHAJIM3MPOBATh KOHTEKCTBI, IpEJjiaraeMbleé B YCJIOBHH
3a1aHU.

IMPEAMETHBIE PE3YJIBTATHI

B cocTtaBe mpeaMeTHBIX pe3yabTaToB 110 OCBOCHHUIO 0053aTENBHOIO COAEP)KaHUs, YCTAHOBIEHHOI'O
JTaHHOM (enepanbHON padoueil MporpaMMoO, BBIIEISIOT: OCBOCHHBIE O0OYYAIOIIMMUCS HAyYHbBIE 3HAHMUS,
YMEHUS U CIIOCO0bI IEHCTBHM, criennduyeckue 11 NpeaAMeTHONW 001acTi « XUMHUSD», BUJIBI JESITEIbHOCTH
M0 TMOJY4YEHHIO HOBOT'O 3HAHHUS, €r0 HMHTEpIpeTalH, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHbBIX
y4eOHBIX U HOBBIX CUTYaIUSX.

K xoniy obydenust B 8 kJiacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHUX MOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKHI 3JIEMEHT, MPOCTOe
BEIIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOIHAs), BAIEHTHOCTb, OTHOCUTEIbHAS
aTOMHas W MOJIEKyJIsipHas Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJIIpHAas Macca, maccoBas JOJst
XMMHUYECKOTO 3JIeMEHTa B COEJUHEHUHU, MOJISIPHBI O00BEM, OKCHI, KHUCJIOTa, OCHOBAaHHE, COJb,
AEKTPOOTPHULIATENbHOCTD, CTEIIEHb OKUCICHHS, XUMUYECKas peaklns, Kiaccu(uKalus peakiuii: peakiiuu
COEIMHEHUS], PEaKIUN Pa3IoXKEeHUs, PEaKlUU 3aMeIleHus], peakui 0OMeHa, 3K30- U SHI0TEPMUYECKUE
peakIuu, TeroBoi 3P peKT peakuu, apo aToma, ICKTPOHHBIN CJI0M aToMa, aTOMHAast OpOUTAITb, PaTuyC



aToMa, XMMMUECKasl CBs3b, NOJIIPHAs M HEINOJISIpHAsl KOBAJIECHTHAs CBS3b, NOHHAs CBSI3b, MOH, KAaTHOH,
AQHUOH, PACTBOP, MAaccoBasi 10Ji BelIeCcTBa (MIPOLIEHTHAs! KOHIICHTPAIsl) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHX ITOHATUI U IPUMEHATD 3TU OHATHSI IIPU OITUCAHUH
BEILIECTB U UX MPEBPAILLICHUN;
UCTIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS ()OPMYJ BEIIECTB M YPaBHEHHH XUMHUYECKUX
peaKIuii;
OTIpeNIeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETIEHb OKUCICHHS 3JIEMEHTOB
B OMHApHBIX COENMHEHUSX, MPUHAIJIC)KHOCTh BEIIECTB K OIMpeneIEHHOMY KJIacCy COEIUHEHHH o
dopmymnam, B XUMUYECKOH CBSI3M (KOBAJIICHTHASI U MOHHAS) B HEOPTAaHUYECKUX COCIUHEHHUSIX;
packpbiBaTh cmbich [lepuonuyeckoro 3akona [I. WM. MenzgeneeBa: IeMOHCTPUpPOBATh IOHUMaHHE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX NOJIOKEHHS B llepmommueckoit
CUCTEME, 3aKOHOB COXpPAHEHHSI MACcChl BEUIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYECHHS,
3aKoHa ABOrajipo;
ONKCHIBATh U XapakTepu3oBaTh Tabmuunyto Gopmy [leproauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHUS «TJlaBHas moarpynmna (A-rpynma)» u «mobouHast noarpynmna (b-rpynma)», mMansie u
0oJbIIME IEPUOABI, COOTHOCUTH 0003Ha4YeHHUsI, KOTOpble uMeroTcsl B Tabnuue «llepuonnyeckas cucrema
xumuueckux sinemeHToB J[. WM. MenzaeneeBa» C YHUCIOBBIMM XapaKTEPUCTHMKAMU CTPOEHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3aps sapa, oOIllee YMCiIO DJIEKTPOHOB U pacHpeleieHHe UX IO
AJIEKTPOHHBIM CJIOSIM);
KJIaCCU(UIIUPOBATH XUMUYECKHUE FTIEMEHTBI, HEOPTaHHUUECKHE BEIIECTBA, XUMUUYECKUE PEaKIIUHU (TI0 YUCITY
U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEILIECTB, MO TEIIOBOMY 3P PeKTy);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUECKHUE CBOWCTBA BEIIECTB PA3TUYHbBIX KJIACCOB, MOATBEPKAAS
OINMCAaHNE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUi;
MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX KA4€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;
BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO
3JIeMEHTa N0 (GopMysie COEAMHEHMS, MACCOBYIO JOJI0 BELIECTBA B PACTBOPE, NMPOBOJUTH PACUETHI IO
YPaBHEHUIO XUMUYECKOU PEaAKITNH;
IPUMEHATh OCHOBHBIE OIEpalli MbICIUTEIbHON JESATEIbHOCTM — aHalM3 M CHHTE3, CpaBHEHUE,
000011eHIe, CUCTEeMAaTU3AIlNI0, KJIaCCU(UKAIINIO, BBISIBICHUE MPUYUHHO-CICICTBEHHBIX CBS3CH — JUIs
U3YYEHHUs CBOMCTB BELIECTB M XMMMUECKHUX pEaKIMi, €CTeCTBEHHO-HAayYHbl€ METOJAbl IMO3HAHUS —
HaOJr0/IeHNe, U3MEPEHNE, MOJICIUPOBAaHUE, IKCIIEPUMEHT (pealibHbI U MBICIICHHBIH );
ClIeIoBaTh MpaBWJIaM MOJIb30BAHMUSI XMMHUYECKOH MOCYI0M U J1abopaTOpHBIM O0OpPYAOBAHUEM, a TaKKe
MpaBHJIaM OOpaIleHHsI C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSMU IO BHITIOTHEHHUIO TaOOPATOPHBIX
XUMUYECKHUX OIBITOB MO TOJIYYCHHIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJa U KUCIOPOA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM J10J1€i paCTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U
IPOBOAMTH XMMHUECKHE SKCIIEPUMEHTHI 110 PacliO3HABaHUIO PACTBOPOB HLIEIOUEN U KUCIIOT C OMOUIBIO
UH/IUKAaTOpOB (JIakMyc, GeHOI(PTaTIeHH, METUIOPAHXK U APYTHE).

MATEPUAJ/IBHO-TEXHUYECKOE

N YYEBHO-METOJIUYECKOE OBECIIEYEHUE KYPCA
«OCHOBBI HEOPTAHUYECKOW XUMHW»

HcnoJib3yemMblii y4e0HO — MeTOANYECKHII KOMILIEKT B 8 Kjacce:
1. Xwumwus. 8 ximacc: yueOHUK 11 o01eoOpazoBarenbHbix yupexaeruit /O.C.I'abpuensa. — 5 — e
u3M., crepeotun. — M.: [lpoda, 2016. — 287, (1) c.
2. Xwumus. 8 kiacc.U.1,2. [Ipoepounsie padoTsl.- Caparos: JIumeii,2014.-80 c.
3. Xummsa. 8—9 k. Mertonudeckoe mocobue / C. 'abpuensH, A. B. Kymuosa. — 2-e u3n.,
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TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC




HaumenoBanue paznenoB u T1em | Beero | Ilpaktuyeckue pabotel | KoHTponsHbIE pabOTHI

IPOTrPaMMBbI
Paznen 1. [lepBonayanbHble XUuMHYecKHe NOHATHA 21 4
1.1 | Xumus — BakHas 00J1aCTh 5} 2 1

CCTCCTBO3HAHUA U HpaKTH‘ICCKOﬁ
JACATCIIBHOCTH 4YCJIOBCKA

1.2 | BemecTBa U XUMHYECKHE 16 1
peakuuu

Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HeOPraHMYeCKux BemecTs 314

2.1 | Bo3ayx. Kucnopon. Ilonsitue 06 | 6

OKCHJIaX

2.2 | Bonopon.Ilonsitue o kucnorax u | 8
COJISIX

2.3 | Bona. PactBopsl. [Tonsitue 06 5 1 1
OCHOBAHUSX

2.4 | OCHOBHbIE KJIACCHI 12 1 1

HEOPraHWYECKUX COCTMHEHUN

Paznen 3. Ilepuoauyveckuii 3akoH u Ilepmoamyeckasi cucremMa xumm4yeckux jiementoB JI. HU.
MenpeneeBa. CtpoeHue atomoB. XumMHYecKasi CBf3b. (OKHCIHUTEIbLHO-BOCCTAHOBUTEIbHbIE
peakmumn 154

3.1 | Ilepuonuyeckuii 3aK0H U 7
[Tepuoanueckas cucrema

XUMHUYECKUX djieMeHToR /I, M.
MenneneeBa. CTpoeHHE aToMa

3.2 | XuMnueckas CBS3b. 8 1 1
OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH
PezepBHOE Bpemst 1
Hroro 67 5 5

TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
HaumenoBanue paznenoB u tem | Becero | Kontponbubie pabotel | [Ipaktuyeckue padboThl
IPOTPaMMBI
Paszpnen 1. BemecTBo M xumuyeckue peakuuu 174
1.1 | IloBTrOpenue u yriuyoneHnue 5 1
3HAHU OCHOBHBIX Pa3/EeIOB
Kypca 8 Kkiacca
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4
XUMHUYECKHX PEaKIuii
1.3 | DnekTpomuTHYeCKast 8 1 1

aucconuanusa. XUMHYECKHe
peaxkuu B pacTBOpPax

Pasznea 2. Hemeraiisl 1 ux coeanuenus 25 g

2.1 | Obmas xapakTepucTHKa 4 1
XUMHYECKHX AJ1eMeHTOB VIIA-
rpynisl. ['anorexsl

2.2 | O0mas xapakTepuCcTHKa 6
XUMHUYECKUX d1eMEHTOB VIA-
rpymibl. Cepa u €€ coeTuHeHUs

2.3 | Obmas xapakTepucTHKa 7 1
XUMHUYECKHX JIEMEHTOB VA-




rpymmsl. A3ot, pochop u ux
COEJIMHEHUS
2.4 | O6mas xapakTepuCTUKa 8 1 2
XUMUYECKUX AyieMeHTOB [V A-
rpynnsl. YTaepoa U KpEMHHUN 1
WX COCJIMHCHUS
Pasznaea 3. Meraiibl M UX coequHeHus 21y
3.1 | O0mme cBOMCTBA METAIIOB 4
3.2 | BaxxHelimume MeTauIbl U UX 16 1 2
COCIMHEHUS
Paznen 4. Xumus u okpy:kamomas cpeaa 4 4
4.1 | BemectBa U Marepualibl B )XH3HU | 3
YyeJloBeKa
4.2 | PezepBHOE Bpemsi 1
Uroro 68 4 7
KaJIEHI[apHO - TEMATHYECCKOC INITAHUPOBAHUE 110 XUMHUH
8a,0 KJaccel
No Haumenoeanue mem Kon Cpoxu
-60 | IIn | @a | IIn | @a Ilpumeuanue
yaco | an | Km | an | Km
6 8a | 8a | 80 | 8o
1. Pa3nen 1. llepsonauanbubie xXuMudeckue nonsaTus 21 4

1.1 [Mpeamer xumuu. Ponb XuMuu B sku3Hu | 1 4/9 4/9
yenoBeka. Tena u Bemecrsa

1.2 [MousaTHe 0 MeTOMAX NO3HAHUA B Xumuu | 1 6/9 7/9

1.3 [TpakTuyeckas padora Ne 1 «IIpaBuna 1 11/ 11/
paboThl B 1a00paTOpUU U PUEMBI 9 9
oOpailieHus ¢ 1abopaTOPHBIM
000py/IOBaHUEMY

1.4 Yucteie BemecTBa 1 cMecH. CIioco0s! 1 13/ 14/
pazzieneHust cMecen 9 9

1.5 [MpakTrueckas padora Ne 2 1 18/ 18/
«Pa3nenenue cmeceii (Ha mpumepe 9 9
OUYMCTKH TOBapEHHOM COJIN)»

1.6 ATOMBI 1 MOJIEKYJIBI BXOaHOM 1 20/ 21/
KOHTPOJIb 9 9

1.7 XUMHUYECKUE 3JIEMEHTHI. 3HAKH 1 25/ 25/
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB 9 9

1.8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 27/ 28/

9 9
1.9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 2/1 2/1
0 0

1.10 | 3aKOH ITOCTOSHCTBA COCTaBA BEIIECTB. 1 4/1 5/1
Xumnueckas popmyna. BaneHTHOCT 0 0
ATOMOB XMMHYECKHX DJIEMEHTOB

1.11 | OtHOCHUTENBHAS aTOMHAs Macca. 1 9/1 9/1
OTHOCHTEIbHAS MOJICKYJISIPHAS Macca 0 0

1.12 | MaccoBas 101 XUMAYECKOro aeMenTa | 1 11/ 12/
B COEINHEHNHN 10 10

1.13 | KoauuecTBo BemiecTsa. MoJb. 1 16/ 16/
MousipHas macca 10 10




1.14 | dusnyeckre U XUMUYCCKUE SIBIICHUSL. 1 18/ 19/
XHUMHUYECKasi PeaKIus 10 10

1.15 | Ilpu3Haku ¥ yCIOBHS IPOTEKAHUS 1 23/ 23/
OXMMHUYECKHX PEaKIuii 10 10

1.16 | 3akoH cOXpaHEHUsS MacChl BEIICCTB. 1 25/ 9/1
XHMMHUYECKUE YPaBHEHUS 10 1

1.17 | BeluncaeHust KOJIHYECTBA, MACChI 1 8/1 13/
BEILECTBA [10 YPABHEHUAM XUMHUYECKUX 1 11
peakuuii

1.18 | Kimaccudukaruss XAMHYSCKUX peakuui | 1 13/ 16/
(coenuHeHuUs, pa3I0KCHHS) 11 11

1.19 | Knaccudukaruss XMuMHYSCKUX peakuuii | 1 15/ 20/
(oOMeHa, 3aMeneHuUs ) 11 11

1.20 | M. B. JIoMOHOCOB — y4&HBIHi- 1 20/ 23/
sHukioneaucT. O0o0IEeHre 1 11 11
CHUCTEeMaTU3als 3HaHUI

1.21 | KourponbHas padora Nel mmo teme 1 22/ 271
«BemlecTBa 1 XUMHYECKHUE PEAKIIAN 11 11

Paznen 2. Baxkneiinme npecTraBuTe/ I HeOpraHuyeckux BemectTs 31u

2.1 Bo3ayx — cmech razos. CocraB 1 27/ 30/
BO3ayxa. Kucinopon — aneMeHT u 11 11
npoctoe BeniectBo. O30H

2.2 ®dusnyecKue 1 XUMUUECKHE CBOMCTBA 1 29/ 4/1
KHCJIOPOJia (peaKIuu OKUCIICHHUS, 11 2
ropenue). [lorstue 06 okcumax

2.3 Crioco0bl MOTyYSHUS KUCIOPO/Ia B 1 4/1 7/1
1a00paTOPUU U TPOMBIIIICHHOCTH. 2 2
[TpumeHeHne Kuciopoia

2.4 TernoBoii 3¢ hexT XuMuIecKoi 1 6/1 11/
peaKklyu, MOHATHE O TEPMOXUMUYECKOM 2 12
YPaBHEHUH, IK30- M SHIAOTCPMHUECKUX
peaKImsIx

2,5 TormBo (HedTh, yroib ¥ METaH). 1 11/ 14/
3arpsi3HeHue BO3/1yXa, CIOCOObI €To 12 12
IPEIOTBPAITICHIS

2.6 [pakTrueckas padora Ne 3 o Teme 1 13/ 18/
«[lonmydenue u coOupaHue KUCIopoa, 12 12
V3yYEHUE €TI0 CBOWCTBY

2.7 Bomopox — 31eMeHT u mpocToe 1 18/ 21/
BenlecTBo. Haxoxenue B npupose 12 12

2.8 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA 1 20/ 25/
Bojiopoja. [IpuMenenne Bogoposa 12 12

2.9 [ToHsITHE O KUCIIOTAaX U COMSIX 1 25/ 28/

12 12

2.10 | CiocoObI mosTyueHus BOJOPOAA B 1 27/ 11/
nabopaTopuu 12 1

2.11 | [Ipaktuueckas padota Ne 4 mo Teme 1 10/ 15/
«[lomydenne u coOupanue BoI0po/Ia, 1 1
V3yYEHHE €TI0 CBOWCTBY

2.12 | MossipHbIit 00bEM Ta30B. 3aKOH 1 15/ 18/
ABoraapo 1 1

2.13 | Boruucienus 00b€Ma, KOJIUYECTBA 1 17/ 22/
BEIL[ECTBA ra3a Mo €ro U3BECTHOMY 1 1
KOJIMYECTBY BEIIECTBA WJIH 00BEMY




2.14 | BeruucieHust 00bEMOB ra30B 10 1 22/ 25/
YpaBHEHHUIO PEaKIIMK Ha OCHOBE 3aKOHA 1 1
00BEMHBIX OTHOIICHUH Ta30B

2.15 | Ousznueckue U XUMUYECKHUE CBOWCTBA 1 24/ 29/
BOJIBI 1 1

2.16 | Bona kak pactBoputeib. Haceimennsie | 1 29/ 1/2
Y HEHACBIIICHHBIE pacTBOPbI. MaccoBast 1
JI0JIs BEIIECTBA B PACTBOPE

2.17. | Ilpaktuyeckas pabora Ne 5 o Teme 1 31/ 5/2
«[IpuroToBiieHHE PACTBOPOB C 1
onpeaesaéHHON MacCOBOM J10J1eH
pPacTBOPEHHOr'O BEILIECTBAY»

2.18 | KonrposbHas pabora Ne2 1o Teme 1 5/2 8/2
«Kucnopoa. Bogopoxn. Bona»

2.19 | Okcuapl: cocTaB, Kiaaccu(puKaIus, 1 712 12/
HOMEHKJIATypa 2

2.20 | IToay4yeHne ¥ XUMHYECKHE CBOMCTBA 1 12/ 15/
KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX 2 2
OKCHJIOB

2.21 | CocraB ocHoBanuil. [lonsitue 006 1 14/ 19/
WHIUKATOpax 2 2

2.22 | OCHOBaHHsA: COCTaB, KJIaCCU(pUKAIIUA, 1 19/ 22/
HOMEHKJIATypa 2 2

2.23 | [lonyveHue 1 XUMUIECKHE CBOMCTBA 1 21/ 26/
OCHOBaHUM 2 2

2.24 | KucnoTsl: cocTaB, KJIacCU(pUKALIUS, 1 26/ 29/
HOMEHKJIATypa 2 2

2.25 | [lomy4eHue U XUMUIECKUE CBOMCTBA 1 28/ 4/3
KHUCJIOT 2

2.26 | Conu (cpemHue): HOMEHKIIATYypa, 1 4/3 7/3
CHoco0ObI NOJyYEHUs

2.27 | Conu- XUMHYECKHE CBOMCTBA. 1 6/3 11/

3

2.28 | IIpaktuueckas padora Ne 6. Pemenne 1 11/ 14/
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe 3 3
«OCHOBHBIC KJIACChl HEOPTAaHUYECKIX
COCTUHEHUIN)

2.29 | I'eneTHyeckas CBSI3b MEXIY KJIaCCaMH 1 13/ 18/
HEOPraHMYECKUX COEAVNHEHUN 3 3

2.30 | O0o00Omenne U cucteMaTh3anus 3Hasnin | 1 18/ 21/

3 3

2,31 | KonrtpomnbHas padora Ne3 mo teme 1 20/ 1/4
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 3
coenquHeHni"

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx j1ementon /1. U.
MenpneneeBa. CTpoeHue aToMOB. XUMHYECKasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuun 154

31 [TepBbIie MOMBITKY KIIacCH(pHUKATINN 1 1/4 4/4
XMUMHUYECKHX 31eMeHTOB. [loHsATHE O
rpyIax CXOJHbIX 3JIEMEHTOB

3.2 [Tepuomuyueckuii 3aK0H U 1 3/4 8/4
[Meproanyeckast CHCTEMA XUMHIECKUX
anemenToB M. 1. Menaeneera.
ITeproabl, TPYIIIIBI, IO ATPYIIIIEL.

3.3 Crpoenne atoMoB. COCTaB aTOMHBIX 1 8/4 11/
sep. M3oTombl 4




3.4 CTpoeHue AIIEKTPOHHBIX 000JI0YEK 1 10/ 15/
aToMoB 3J1ieMeHTOB [lepuoanueckoit 4 4
cuctemsl J. 1. MeHnaeneeBa

35 XapakTeprcTHKa XHMUYECKOTO 1 15/ 18/
3JIEMEHTA IO €ro MOJIOKEHHUIO B 4 4
Ilepnonnueckoi cucreme /1. U.

Meupeneena

3.6 3unavenue [lepuoauueckoro 3akona st | 1 17/ 22/
pa3BUTHS HAyKu U nipakTuku. [, . 4 4
MenpeneeB — y4€HbIU, N1E1ATOT U
IpaXkIaHUH

3.7 DIEKTPOOTPUIIATEIIEHOCTh ATOMOB 1 22/ 25/
XUMHYECKHX 3JIEMEHTOB 4 4

3.8 WoHHas XuMu4ecKas CBsI3b 1 24/ 29/

4 4

3.9 KoBasieHTHast ONSIpHAS XUMHYECKast 1 29/ 6/5
CBSI3b 4

3.10 | KoBasiieHTHas HenojsipHasi xumudeckas | 1 6/5 13/

CBSI3b 5

3.11 | CremneHb OKUCIICHUS 1 8/5 16/

5

3.12 | OkucnuTENbHO-BOCCTAHOBUTEIIBHBIC 1 13/ 16/
peakuuu 3) 5

3.13 | OkucnuTenr ¥ BOCCTAHOBUTEH 1 15/ 16/

5 5

3.14 | KontponbHas pabota Ne4 o teme 1 20/ 20/
«CtpoeHue aroma. XMMHUYECKasi CBSA3bY 3) 3)

3.15 | Pe3epBHbIil ypoK 1 22/ 23/

5 5
Hroro 67 65
KaﬂeH)]apHO - TEMATHYCCKOC IVIAHUPOBAHHUE IO XUMUH
9 a,0 KJacchl
Ne Haumenosanue mem Kon Cpoxu
-60 | IIn | @a | IIn | @a Ilpumeuanue

yaco | an | Km | an | Km

6 9a | 9a | 96 | 90

1. Pa3nen 1. BemecTBo n xumuyeckne peakuum 174

1.1 [Mepnomuueckuii 3akoH. [lepuoauueckas | 1 5/9 5/9

cucTeMa XUuMHuUeckux anementos [1. 1.
MenpneneeBa. XapakTepucTUKA
XUMHYECKOTO 3JIEMEHTA T10 TOJI0KESHUIO
B [Iepnonnueckoii cucreme

XUMHYECKHX 3JICMCHTOB.

12 3aKOHOMEPHOCTH B M3MEHEHUH CBOUCTB | 1 719 719
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJ0B. XapaKTEPUCTUKA
XUMHYECKOTO 3JIEMEHTA TI0 OCHOBHO-

KHCJIOTHBIM CBOMCTBaM.
AmporepHocTs"

1.3 Knaccugukarus 1 HoMeHKIaTypa 1 12/ 12/

HEOPTraHUYECKUX BEIECTB 9 9




1.4 Buasl XUMHAYECKON CBSI3U U THUIIBI 14/ 14/
KPUCTAJUTMYECKUX PEHIETOK 9 9

15 KonrpoasHas pabora Nel mo teme 19/ 19/
«[ToBTOpEHUE U yriayOneHne 3HaHui 9 9
OCHOBHBIX Pa3JielioB Kypca 8 Kiaccay

16 Knaccugukanus XaMHUUeCKUX peakiui 21/ 21/
10 Pa3JIMYHBIM ITPU3HAKAM 9 9

1.7 [ToHsITHE O CKOPOCTH XUMUYECKOM 26/ 26/
peakuuu. [IoHATHE O TOMOTCHHBIX U 9 9
TeTEPOrCHHBIX PEAKIUIX

1.8 [ToHsATHE 0 XUMHYECKOM PaBHOBECHH. 28/ 28/
@DaKTOPBbI, BIUSIOMINE HA CKOPOCTh 9 9
XUMHYECKON PEaKIuK U TOJI0KCHUE
XUMHYECKOTO PABHOBECHS

1.9 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE 31 3/1
peaxiuu 0 0

1.10 | Teopus 3ACKTPOTUTHUCCKOM 5/1 5/1
mucconuaiuu. CHIBHBIC U c1a0ble 0 0
AJIEKTPOITUTHI

111 | MoHHBle ypaBHEHUS peaknuit 10/ 10/

10 10

1.12 | Xumudeckue CBOWCTBA KHCIIOT U 12/ 12/
OCHOBAHHU B CBETE MPEACTABICHUN 00 10 10
AJEKTPOJIUTUYCCKON JTUCCOIUAIINN

1.13 | Xumuyeckue CBOWCTBA COJIECH B CBETE 17/ 17/
MIPEACTABICHHUI 00 AJIEKTPOIUTHICCKOM 10 10
JIVICCOIMALINT

1.14 | TlousTHE O THAPOIM3E COJICH 19/ 19/

10 10

1.15 | O6o061IEeHrE U cCUCTEMATU3ALMS 3HAHUI 24/ 24/

10 10

1.16 | [Ipaktuueckas padota Ne 1. «Pemenne 7/1 7/1
DKCIIEPUMEHTAIBHBIX 3a7a9)» 1 1

1.17 | KonrponpsHas padota Ne2 mo teme 9/1 9/1
«INEKTPOIUTUYECKAS] TUCCOLIAALIHSL. 1 1
XUMHUYECKUE PEAKIIUH B PACTBOPAX)

Pa3nes 2. Hemetasuibl M MX coeMHeHHs 254

2.1 OO0mrast xapaKTepUCTHKA TaJIOTEHOB. 14/ 14/
XVMHYECKHE CBOWCTBA Ha MIPUMEpPE 11 11
XJiopa

2.2 Xnoposomopos. CossiHast KUCIIOTa, 16/ 16/
XMMHYECKHUE CBOMCTBA, MOJyYCHUE, 11 11
NPUMEHCHHE

2.3 [TpakTdeckas padora Ne 2 o Teme 21/ 21/
«Ilony4yenue coTHON KUCIIOTHI, 11 11
M3y4eHUE €€ CBOMCTB»

2.4 Boruncnenus no ypaBHeHUsIM 23/ 23/
XAMHYECKHUX PEaKIUi, €CITU OJUH U3 11 11
pEareHTOB JIaH B M30BITKE

2.5 OO1mast XxapaKTEpPHUCTHKA 3JIEMEHTOB 28/ 28/
VIA-rpynmsl 11 11

2.6 AJIJIOTPOTIHBIE MOTU(BHKALIUHU CEPBI. 30/ 30/
Haxoxnenue cepbl 1 €€ COeIUHEHUN B 11 11
npupoje. XMMHUYECKHE CBONCTBA CEPBI

2.7 CepoBoaopoji, cTpoeHue, Gpu3ndecKue u 5/1 5/1
XUMHYECKHE CBONCTBA 2 2




2.8 Oxcuppl cepbl. CepHasi KHCIIOTa, 7/1 7/1
(bu3HYEeCKre U XUMUYECKUE CBOMCTBA, 2 2
pPUMCHEHHE

2.9 XUMHUECKUE PEaKIINH, JIeKAIIIE B 12/ 12/
OCHOBE MPOMBIIIIEHHOTO Crtocoba 12 12
MOJIy4YEHUSI CEPHON KUCIIOTHI.

XUMHUYECKOE 3arps3HEHUE
OKPYKaroIEeH Cpelibl COETUHEHUSIMU
Cephl

2.10 | BeluucneHne MaccCoBOM IO BBIXOa 14/ 14/
MIPOJIYKTA PEAKIIUH 12 12

2.11 | O0Omas XxapaKTepUCTHKA JICMEHTOB 19/ 19/
VA-rpymiesl. A30T, paclipOCTpaHEHHE B 12 12
npupoe, GU3NIECKUe U XUMUICCKUE
CBOMCTBA

2.12 | AMmuak, ero pu3NUEcKre 1 21/ 21/
XUMUYECKHE CBOWCTBA, IMOTyYeHUE U 12 12
PUMCHEHHE

2.13 | Ilpaktuyeckas padora Ne 3 o Teme 26/ 26/
«[lony4yeHnne aMMuaka, U3y4eHUE ero 12 12
CBOMCTB»

2.14 | A30oTHas KHCJIOTa, €€ PU3NUSCKHE U 28/ 28/
XUMHYECKHE CBONCTBA 12 12

2.15 | Ucnonb30BaHWE HUTPATOB H COJICH 9/1 9/1
AMMOHWUS B KQUECTBE MUHEPATBbHBIX
ynoOpeHuit. XuMHU4YeCcKOe 3arpsi3HeHHE
OKPY’KarolIel Cpeibl COSAMHECHUSIMH
a3ora

2.16 | docdop. Okeun pocdopa (V) n 11/ 11/
docdopnas kuciora, pusndeckue u 1 1
XMMHUYECKHE CBOMCTBA, MOJTyYCHUE

2.17 | Ucnonb3oBanue pocdaroB B KauecTBe 16/ 16/
MUHEPATBHBIX YA0OpEeHU. 3arpsi3HeHue 1 1
npUpoaHoil cpenbl hocharamu

2.18 | Yriepon, pacrpocTpaHeHHE B IPUPOJIE, 18/ 18/
dbuznyecKkue 1 XUMHUYECKHe CBONCTBA 1 1

2.19 | Okcuapl yriiepona, ux GU3NIECKUE U 23/ 23/
XHUMHYECKHE CBOMCTBA. DKOJIOTUIECKHUE 1 1
poOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV)

2.20 | YrompHas KUCIIOTA U €€ COH 25/ 25/

1 1

2.21 | IIpaktuueckas padota Ne 4 mo Teme 30/ 30/
"ITosrydyeHne yrieKucioro rasa. 1 1
KagecTBenHast peakius Ha KapOOHaT-
noH"

2.22 | IlepBoHAaYaBHBIC TIOHATHS 00 Ve 72
OpPraHMYECKUX BEIIECTBAX KaK O
COCIMHEHUSIX yriiepoaa

2.23 | KpeMHHUH ¥ €r0 COCAMHCHUS 6/2 6/2

2.24 | IIpaktuueckas padota Ne 5. Pemenune 8/2 8/2

AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeln1e HeMeTalJIbl U UX
COECTUHEHUS




2.25 | KonrponbHas pabora Ne3 o teme 13/ 13/
«Baxuenmme HeMeTaIbl U UX 2 2
COCIMHCHUS

Pa3nen 3. Mera/uibl 1 UX coeqnHeHus 214

3.1 OO0mas XxapakTepuCcTUKa XUMHYECKUX 15/ 15/
3JIEMEHTOB — METAJLIOB. 2 2
Merasinueckas CBsA3b U METAJTHUECKAs
KpUCTAJUIMYECKas PEIIETKA.
®Du3nYeCcKne CBOMCTBA METAJIJIOB

3.2 XUMHUYECKUE CBONCTBA METAJLIOB. 20/ 20/
DIIEKTPOXUMUYCCKUN PsiJl HAPSKCHHM 2 2
METaJLIOB

3.3 O611ue crocoObl MOMYYCHHS METALIOB. 22/ 22/
CnnaBel. Beruncnenus no ypaBHEeHUsAM 2 2
XUMHYECKHX PEaKInii, €CIIi OJUH U3
PEareHTOB COJICPIKUT MPUMECH

3.4 [ToHsATHE O KOPPO3UHU METAILIIOB 27/ 271

2 2

35 [Ieno4ynble METAIIIBI 29/ 29/

2 2

3.6 OKCcuIbl U THAPOKCUIBI HATPUS U KU 5/3 5/3

3.7 [IenoyH03EMENBHEBIE METAIUIBI — 7/3 7/3
KaJIbIIUA ¥ Mardui

3.8 BaxHeiime cOeIMHEHNS KATbIIHS 12/ 12/

3 3

3.9 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUM 14/ 14/

3 3

3.10 | KEcTKoCTh BOABI U CIIOCOOBI €€ 19/ 19/
yCTpaHEHUs 3 3

3.11 | IIpaktuyeckas pabora Ne 6 mo Teme 21/ 21/
"YKECTKOCTH BOJBI U METOIBI €€ 3 3
ycTpaHeHHs"

3.12 | AmmomunHui 2/4 2/4

3.13 | AMdoTepHBIe CBOWCTBAa OKCHIA U 4/4 4/4
THJIPOKCHIA

3.14 | XKeneso 9/4 9/4

3.15 | Okcuapl, THAPOKCHIBI U COJIU JKele3a 11/ 11/
(IT) n xene3a (I1I) 4 4

3.16 | O6oOIIEeHNe U CHCTEMATH3alUs 3HAHUI

3.17 | Ilpaktuueckas pabora Ne 7. Pemenne 16/ 16/
OKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe 4 4
«BaxHee MeTaljibl U UX
COCIMHCHUS)

3.18 | Beruncnenus Mo ypaBHEHUAM 18/ 18/
XUMHYECKHX PEaKIUii, eCIIi OJIUH U3 4 4
pPEarcHTOB JIaH B U30BITKE WIIH
COJICPXKHUT IpUMeCH. Bbrunciienus
MacCOBOM J0JTH BBIX0/Ia MPOYKTa
peakiuu

3.19 | BoruncneHus Mo ypaBHEHUSAM 23/ 23/
XUMHYECKHX PEaKIUii, €CIIi OJIUH U3 4 4

peareHToB J1aH B U30BITKE WU
COJIEP’KUT IpUMecH. Brruncnenus
MacCcOBOH J0JIM BBIX0JIa MPOAYKTa
peakuuu




3.20 | O6001IEeHNE U cUCTEMATU3AIM 3HAHUN 25/ 25/
4 4
3.21 | KonrponbHast pabota Ne4 o teme 7/5 7/5
«BaxHeime METaIbl U UX
COCIMHCHUS
Paznen 4. Xumusi 1 okpy:kaomas cpena 4 4
4.1 BeriectBa 1 MaTepuaisi B 14/ 14/
MOBCETHEBHOM KM3HU YEJIOBEKa 3) 3)
4.2 XUMHUYECKOE 3arps3HEHNE 16/ 16/
OKPY>KaIOIIEeH Cpeibl 5) 5)
4.3 Poip XxumuM B pemieHnn SKOJOTHYECKHUX 21/ 21/
po0isieM 3) 5
4.4 PesepBHOE Bpems 23/ 23/
1 1
Hroro 67 67
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