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3.10. PABOYASA ITPOI'PAMMA YYEBHOI'O IIPEJIMETA «XUMMUS»

IHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMUHM Ha YpOBHE OCHOBHOT'O OOIIETr0 00pa30BaHMsI COCTABIICHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepabHOU
paboueil mporpaMMbl BOCIIUTAHHS M C Y4ETOM KOHLEHIIMM INPENoAaBaHusl yueOHOTo mpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX opranuzanuix Poccuiickoit deneparmu.

[IporpaMmMa mo XuMuM Aa€T MpeNCTaBICHHE O LENsiX, OOIIed cTparerud oOydyeHus,
BOCIIUTAHUS W Pa3BUTHs OOYYAIOIIMXCS CpPEACTBAMHM Y4e€OHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJepKaHKe, MPEeIyCMaTpPUBAET paclipellelieHue ero mo kjaccaM U
CTPYKTYpUPOBAHHE I10 pa3fesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONIPEAETSAET KOIUUECTBEHHbBIE
Y Ka4ECTBEHHBIE XapaKTEPUCTUKHU COAEPIKAHUS, PEKOMEHAYEMYIO MIOCIE0BATEIbHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOTO mpoliecca,
BO3PACTHBIX 0COOEHHOCTEW 00YJaIOLINXCS, ONPEIENIIeT BO3MOXKHOCTH IPEAMETA ISl peaTn3aliiu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHms, a Takke TpPeOOBaHWM K pe3yiabTaTaM OOyYeHHs] XUMHUU Ha
YpOBHE IIeJiell U3Y4YeHHUs MPEeAMETa U OCHOBHBIX BUJOB Y4eOHO-ITO3HABATEIHHON JESTEIbHOCTH
00ydJaromierocs 1o OCBOCHUIO0 y4eOHOTO COIePIKAHMUS.

3HaHUE XUMUH CITY>)KUT OCHOBOH U1l (POPMUPOBAHUS MHUPOBO33PEHUS 00yUarOIIErocs, €ro
IpECTaBICHUN O MaTepUAILHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPUPOJE, O MYTSIX
pemieHus Ta00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS UEJIOBEYECTBA — CHIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYeCKOi 0€30IacHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.
N3ydyenue xumuu:

CIOCOOCTBYET peajn3allii BO3MOKHOCTEH JIsi caMOpa3BUTUSA U POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001Iel 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaX B (OPMHUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEH OO0y4aromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak H B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAaKOMUT CO CIIEHU(PUKON HAYYHOTO MBIIIICHHS, 3aKJIa{bIBAET OCHOBBI IIEIOCTHOTO B3IJIsAAa Ha
€IMHCTBO TPUPOABI U YEJOBEKa, SIBIISETCS OTBETCTBEHHBIM OJTalloM B (HOpMUPOBaHUH
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIINXCs;

croco6cTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
IpUpPOJIE, K YeTIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOrMYECKOE 00pazoBaHHe 00yYarOIMIUXCs.

JlaHHbple HarmpaBlieHHs B OOYYEHHH XUMHM OO0ECIIEUMBAIOTCS CIEIU(PHUKON COAEpIKaHUS
yueOHOro MpeMeTa, KOTOPBIH SIBISIETCSA eAarorndecku aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BO
HAyKW XHUMHWH Ha OMPENICIIEHHOM 3TaIe €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO oOImIero oOpa3oBaHUS OPHUEHTUPOBAH HAa OCBOCHHE
00y4aromKMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX OHITHI OPraHMYE€CKON XUMHUH.

CtpykTypa cofepxaHusi IPOrpaMMbl 10 XUMHUH CPOPMUPOBAaHA HA OCHOBE CUCTEMHOIO MOAX0/1a
K €€ n3ydenuto. ConeprkaHue CKIAIbIBAECTCS U3 CUCTEMBI IOHATUH O XMMUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBl IMOHATUH O XUMHUECKOW peakiuu. OOe 3T CHCTEMBl CTPYKTYPHO
OpraHM30BaHbl 110 MPUHIUITY MOCIEA0OBATEIBHOTO PAa3BUTHs 3HAHWN HA OCHOBE TEOPETUUYECKHUX
IIPEICTABJICHUI pa3HOrO YPOBHS:



— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3axkona J[. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOHU CBSI3H;

— IpeJCTaBIeHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BEILIECTB B paCTBOPAX.

Teopernueckne 3HaHUS pPacCCMATPUBAIOTCA HA OCHOBE OSMIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJJTHOTO YPOBHS K JJPYTOMY, BBITTOJIHSS
(GyHKIMU OOBSICHEHUS M IPOrHO3UPOBAHUS CBOICTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U MTOIYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMmbl 0 XUMHUHU CITIOCOOCTBYET (POPMHUPOBAHUIO MTPEICTABICHHS O XUMUYECKON
COCTABJIAIOLIEH HAy4YHOM KAPTUHBI MHUpPA B JIOTUKE €€ CHCTEMHOW IPUPOJBI, LIEHHOCTHOIO
OTHOLIEHUSI K HAyYHOMY 3HaHMIO U METO/laM II03HaHMs B HayKe. M3ydyeHne XuMuu MpoucxXouT ¢
NpUBJICYCHHEM 3HAHUNA M3 paHee M3YyYeHHBIX Y4eOHbIX mpeameToB: «OKpyX aromui Mupm,
«buonorus. 5-7 knacce» u «Pu3uka. 7 Kiaace.

[Ipu n3ydyeHnu XUMUHM NPOUCXOAUT (HOPMUPOBAHHUE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3a/ladya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIINX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
NpUOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS [TPH N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIii, B
GbopMUPOBAHUM U PA3BUTHUH I[IO3HABATEJIbHBIX YMEHUH M UX NPUMEHEHUH B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOCHUU MPABHII 0€30MacHOro
oOpalIeHus C BEIECTBAMHU B TIOBCEIHEBHON KHU3HH.

[Ipu n3yueHnn XMMUM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHus BaKHOE 3HAUCHHE PUOOPEIH
TaKue 1eJIH, KaK:

— (opmupoBaHUE HWHTEIJIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K C€aMOOOpPa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHIATHIO DPELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHUCTEMaTHYeCKOe NPHOOIIeHHE OO0ydJarmmxcs K
CaMOCTOSITEJIbHOW  ITO3HABATENIIBHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAaHWI,
(bOpMUPYIOIUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrieyeHHe YCIOBHH, CIOCOOCTBYIOIIMX TMPHOOPETCHHIO OOYYaIOUMMHCA  OIBITA
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUA U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— hopmupoBanme 001l GYHKIIMOHATHLHONW U €CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH, B TOM YHCIIE
yYMEHUH OOBSCHATh W OLICHWBATh SIBJICHUS OKPY)KAIOUIETO MHpPA, UCHOJb3ys 3HAHHUS U OIBIT,
MOJIyYEHHBIE MPU M3YyYEHUU XHUMHUU, TMPUMEHSATh UX MPHU pPEHIeHHH MpoOJieM B MOBCEAHEBHOMN
JKU3HU U TPYJIOBOM JESATEIBHOCTH;

— (opMupoBaHHe Yy OOYyYaIOUMXCS TyMAaHUCTUYECKHX OTHOIICHUH, TMOHUMAaHUS LIEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJOTMYECKH IIeIECOO0Pa3HOro MOBEICHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpenpbl;

— pa3BUTHE MOTHUBALMHU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIHMTAHHUIO HA
OCHOBE YCBOEHHSI O0IIIEUEIIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY IpOoduIs
U HaNpaBJIECHHOCTH JajbHeero o0ydyeHusl.



OOmiee 4HMCIIO 4YacoB, OTBEAEHHBIX JUIS HM3yYEHHS XUMHHM Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, cocraBisieT 204 gaca: B 8 kiacce — 102 yaca (3 gaca B Hezpento), B 9 kiacce — 102
yacoB (3 yaca B HE/IEIIO).

COAEP/KAHUE OBYYEHUA
8 KIIACC
IlepBoHaya/JbHbIe XMMHYECKHE TOHSATUSA
[Ipenmer xumun. Ponb XuMHUM B KM3HU 4Y€JIOBEKAa. XMMHUS B CUCTEME HAyK. 1ejla U BELIECTBA.
®u3nyecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecTB. [loHaTre 0 MeToaax no3HaHus
B xuMuu. Yuctelie BemnecTBa u cMecu. CrocoObl pa3ieiieHus: CMecei.
ATOMBI U MOJEKYNbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX 3JeMeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumuyeckasi (popmyrna. BajaeHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemlecTB. OTHocHTeNnbHass aToMmHass Macca. OTHOCHTENbHAs MOJEKYJIspHas Macca.
MaccoBast 10151 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUU.
KonuuectBo BemectBa. Moib. MossipHass macca. B3auMoCBs3b KOJIMUECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €AMHHUII BelecTBa. Pacuérsl mo popmynam XMMHUYECKUX COETMHEHUH.
®usnyeckue U XUMUYECKUE SIBICHUSA. XUMHYECKasi peaklus U €€ MpU3HaKU. 3aKOH COXPaHEHUs
MacChl BEIIECTB. XUMHUECKHe ypaBHeHUs. Kiaccupukanus XuMUIeCKIX peakiuil (COeqMHEeHHUS,
pa3noKeHus, 3aMeIICHUs, 00MEHA).
Xumuuec
3HAKOMCTBO C XHMHYECKOM TMOCy[I0#, mpaBuiamMu padoThl B J1abopaTopuu U HpuéMaMu
oOpaieHust ¢ 1abOpaTopHBIM OOOpPYIOBAaHWEM, M3yYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPTaHUYECKUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TUIABJICHUE BOCKA, TASTHHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJAEHCAIUs BOJAbI) U XUMUYECKHUX (TOpEHHE CBEYH,
MIPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOW) SIBJICHNUM, HAOJIIOACHHUE U
OTHMCaHUE NMPU3HAKOB MPOTEKAHMSI XUMUYECKUX peaKInii (pa3ioKeHne caxapa, B3auMOICHCTBIE
CepHOW KHUCIOTHI C XJOpHIOM Oapusi, pasznokeHue runpokcuaa menu (II) mpu nHarpeBanuw,
B3aMMOJICHCTBUE Kese3a ¢ pacTBopoM coiu Meau (II), n3ydenne cnocoOoB pasneneHus cMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BbIMApUBaHUE, JUCTHIUIALMS, Xpomarorpadus,
MPOBEJICHUE OYUCTKU TMOBAPEHHOU CONM, HAOMIOJCHWE W OINMCAHUE PE3yIbTaTOB MPOBEICHUS
OMbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIECH MOJIEKY
(IapoCTepIKHEBHIX ).
Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB
Bo3nyx — cmech razoB. Cocras Bo3nyxa. Kucinopo —snemeHT u nmpoctoe BeecTBo. Haxoxnenue
KHCJIOpo/a B TNpHUpone, (pu3nueckrue M XUMHUECKHE CBOMCTBa (peakiuu ropeHus). OKCHIBIL.
[Tpumenenue kucnopoa. CriocoObl MOMyuyeHUs: KUCIOPO/ia B J1a0OpaTOPUU U MPOMBIIIEHHOCTH.
Kpyrosoport kucnopona B mpupoje. O30H — aJsIoTporHas MoAU(UKAIHS KUCIOPOAa.
TernnoBoil 3¢p¢dexkT XUMHUECKOW peakUud, TEPMOXUMHUYECKHE YypaBHEHHS, D3K30- H
SHAOTEPMUYECKHE peakiuu. TOIIUBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CJIOS.
Bonopon — snemeHT u mpocroe BeuiectBo. HaxoxxaeHnue Bojopoaa B mpupoje, huznyeckue u
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CITIOCOOBI oyueHusl. KUCIOThI U comu.
MonsipHblii 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.
®dusznueckue cBoiicTBa BoAbl. Boga kak pactBoputTenb. PactBopel. HacellieHHBIE U
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpUMOCTh BelIeCTB B BOJe. MaccoBasi J0Js BEUIECTBAa B
pactBope. XuMHUecKHue cBoicTBa BoAbl. OcHOBaHMs. Poiib pacTBOpPOB B NMPHUPOAE U B JKU3HU



yenoBeka. KpyroBopotr Bojabl B mpupoje. 3arps3HEHUE NPUPOIHBIX BoA. OXpaHa M OYHCTKA
MPUPOTHBIX BOJ.

Knaccudukanus Heopranmyeckux coenuHeHuid. Oxcugsl.  Kiaccuduxanus  OKCHIOB:
coJyieoOpasyrorie (OCHOBHbBIE, KUCIIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. Homenkiarypa
oKkcHA0B. DU3NUEeCKUe U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHne okCuaoB.

OcnoBanus. Kitaccugukaryst ocHOBaHUH: HIENOYN U HEPACTBOPUMbIE OCHOBaHUsA. HoMeHKkaTypa
OCHOBaHUH. PU3NUYECKHE U XUMUYECKHUE CBOMCTBA OCHOBAaHUMU. [lonmyyeHne ocHOBaHU.
Kucnorel. Knaccudukamus xucimor. Homenknatypa kucior. dusnyeckue M XUMHUYECKHE
cBoiicTBa kuciot. P aktuBHoctr metaiuioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknarypa coneii. @usnueckue u XuMUUYeCKUe cBocTBa coiel. [lomyuenue conen.
I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHue COJEpKaHUs KUCIOpoJa B BO3AyXe, IOJIy4eHHE, COOMpaHHe,
pacro3HaBaHUE M W3YYEHHE CBOMCTB KHUCIOpOJa, HAOIIOIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKpAIICHUs TOpeHUs (mMoxkapa), 0O3HAKOMIICHUE C
o0Opa3liaMu OKCHJOB M ONUCaHHE HX CBOMCTB, MOJy4eHHE, cCOOMpaHue, paclo3HaBaHUE U
W3ydeHHEe CBOMCTB Bojaoponaa (TopeHue), B3aumMmojeicTBue Bojopoaa ¢ okcumom meam (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUATIOB), HAOMIOIeHNE 00pa3IloB BEIIECTB KOJMYECTBOM |
MOJIb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHOW PAaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM J10J€d pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICCTBHE BOJBl C MeETaUIaMU (HAaTpueM W KajbliueM) (BO3MOXXKHO HCIIOIh30BaHUE
BUJICOMATEPHAJIOB), MCCIIEJOBAaHUE OOPa3I[0OB HEOPTAaHMYECKUX BEIISCTB PA3TUYHBIX KIIACCOB,
HAOI0/ICHNE M3MEHEHHSI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U IIEIOYEH, M3ydeHHe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM CEepHOIM KHCIIOTHI, KUCIOT ¢ METANIAMH, PEAKITUNA
HEHUTpalIHn3aluu, IOJy4YEeHNE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHUE OJJTHOTO METAJlIa IPYruM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAJbHBIX 3aJauy 1o TeMe «BaxHeimme Kiacchl
HEOPTaHUYECKUX COCTMHEHHI.

Iepuonuveckuii 3akon u Ilepuoamuyeckasi cucrema xummuyeckux 3jaementos JI. H.
MenpeineeBa. CtpoeHne aToMOB. XMMHYECKas CBfA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MOMBITKH KIACCH(PUKANUK XUMHYECKHX 3JIeMEHTOB. [loHSATHE O rpymnmax CXOMHBIX
3JIEMEHTOB (LIEJIOUHBIE U IETT0OYHO3EMENIbHBIE METAJIIbI, TaJIOT€Hbl, THEPTHBIE T'a3bl). DJIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHbIE OKCUIBI U THAPOKCH/IBI.

Ilepuoanueckuit 3akoH. Ilepuonnueckas cucreMa xumudeckux aemeHTos JI. M. Menneneesa.
Kopotkoneprognass u qmmHHONIEpuoAHass ¢GopMmbl lleproanueckoil CHUCTEMBI XUMHUYECKUX
sneMmeHnToB /. 1. Menneneea. [lepronbl u rpymnmnbl. @U3HYECKH CMBICI TOPSIAKOBOIO HOMEpA,
HOMEPOB IIEpHOa U IPYIIbI FJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX saep. M3otombl. DnexkTpoHbsl. CTpoeHHE 3JIEKTPOHHBIX
o0onoyek aromoB mepBeIXx 20 XuMudeckux 3meMeHTOB llepuogmueckoii cucremsr [l W.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO 3JIEMEHTA MO €ro noJioxkeHuto B [lepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajudyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenue Ilepumonndeckoro 3akoHa u Ileproauyeckoil CUCTEMbl XMMHYECKHUX SJIEMEHTOB ISl
pa3BuTHs Hayku U ipakTuku. [{. 1. MenaeneeB — yu€HbIN U rpakJaHUH.



Xumuyeckasi cBa3b. KoBaneHTHas (MOJisipHAasi U HEMOJIAPHAs) CBS3b. DJIEKTPOOTPHUIATEILHOCTD
XUMUYECKUX AJ1eMeHTOB. IOHHas CBS3b.

Crenenb oxucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoiecchl okucneHus u
BOCCTaHOBJIEHHSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3YyYeHHE O0pa3IOB BEIIECTB METAJUIOB M HEMETAIIOB, B3aUMOJICHCTBUE THAPOKCHAA ITUHKA C
pacTBOpaMu KHCJIOT U UIEJNOYEH, NPOBEICHHE OIbITOB, WUIIOCTPUPYIOIMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuy pa3iokKeHHsl, COeTUHEHUS).
Meostcnpeomemmnuwie ceasu

Peanuzanusi MexXnpeIMETHBIX CBSI3€H MPU M3YyYEHUU XUMHUU B 8 KJIACCE OCYILECTBIIACTCS Yepes
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX TMOHSATHUH, TaK W TOHSTHUH, SBISIONINXCS
CUCTEMHBIMU JJIsl OTJENbHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IIHKJIA.

OO0mue ecTeCcTBEHHO-HAy4YHbIE IMOHSATHS: HAy4YHBIM (akT, TMIOTe3a, TEOpHs, 3aKOH, aHalu3,
CUHTE3, KIacCHU(pUKaLUs, TMEPHOJUIHOCTh, HAONIOACHHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHE, MOJICIIb, SBICHHE.

®duznka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJTU, U30TOIIbI, PaINOaKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKH 3apsl, BEIIECTBO, TENIO, 00bEM, arperaTHOE COCTOSTHUE BEILleCTBA, ra3,
buznUYecKre BEIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOJIBI, MOJE3HBIC HCKOTAEMbIE,
TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

[lepuonnueckuii 3akoH. [lepuoauueckas cucrteMa xumuueckux sneMeHToB [[. . Menneneena.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XUMUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEpPUOJIOB, Kajaus, KalbIUs MU UX COCAUHEHUN B COOTBETCTBUU C IOJIOKEHHUEM 3JIEMEHTOB B
[Tepuoanueckoii cucremMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BenecTBa: BUABI XUMUUECKOH CBSI3U. THIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBA3H.
Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XMMHUECKHE CBOWCTBA BEIICCTB,
OTHOCSIIIUXCSA K Pa3IMYHBIM KJIACCaM HEOPraHMYECKUX COEAUHEHUM, TeHEeTHYecKas CBS3b
HEOPraHMYECKUX BEIECTB.

Knaccudukanus XuMUYECKMX peaklUuid IO pa3lUyHbIM MpU3HAKaM (10 YHUCIy U COCTaBy
Y4aCTBYIONIMX B PEAKIINH BEIIECCTB, IO TEIIOBOMY (D (PEKTy, M0 M3MEHEHUIO CTEIIEHEH OKUCIICHUS
XUMHUYECKHX DJJIEMEHTOB, IO OOpPaTMMOCTH, TII0 VYYacTHIO KaTamu3aropa). OJK30- H
SHIOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHYECKHE YPaBHEHUS.

[TonsiTie O cKOpOoCTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX W HEOOpPATUMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
katanuse. [IoHsTue o xumMuueckoMm paBHOBeCHH. DAKTOPBI, BIUSIOMINE HA CKOPOCTh XUMUYECKOMU
peaKkuuy U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM,  SJEKTPOHHBIM  OallaHC  OKUCIUTENBHO-
BOCCTAHOBUTEIbHON peakunu. CocTaBieHHWE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii ¢ UCTOIh30BAHIUEM METO/Ia MIEKTPOHHOIO OallaHca.

Teopust 2IEKTPOTUTHYECKON TUCCOIUALIMU. DJIEKTPOIUTHI U HEIJIEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JuCCOLMAlMM BEIIECTB C Pa3IMYHBIMU BUJIAMH XUMHUYeCcKoi CBs3U. CTeneHb
mucconuaiuu. CUIbHBIE U ca0ble dJICKTPOIHTHI.



Peakiun wonHOro oOMeHa. YCIOBHSA NTPOTEKAaHUs PEaKIMid HMOHHOTO OOMEHa, IOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEeICTaBICHUNA 00 SJICKTPOTUTHUECKONW nuccoruanuu. KadecTBeHHBIE peakUMHW Ha HOHBIL.
[TonsiTHE O TUIPOIHN3E COTIEN.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEJISIMHA KPUCTAININYECKUX PEILIETOK HEOPTaHNYECKUX BELIECTB — METAIIIIOB U
HeMeTaUIoB (rpadura W anMasa), CIOXKHBIX BeEHIECTB (XJOpUAA HATPHUsl), HCCIEAOBAaHUE
3aBHCHUMOCTH CKOPOCTH XHMHYECKOW pEaKIUH OT BO3ACUCTBUS pa3IMYHbIX (DAKTOPOB,
WCCJIEIOBAHUE DIIEKTPOIIPOBOJAHOCTH PAaCTBOPOB BELIECTB, MPOLECCAa IUCCOLUMALMHA KHCIOT,
niesouel U cosied (BO3MOXHO MCIIOJIBb30BAaHUE BUAECO MATEPHANIOB), IPOBEACHHME OIIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHWs peakUWid HOHHOro oOMeHa (oOpa3oBaHHE OcCajKa,
BbIJIEJICHHE Ta3a, 00pa30oBaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (FrOpeHHe, peakluu pa3ioXKeHHs, COSAUHEHUs), paclio3HaBaHUE
HEOPraHMYECKHUX BELIECTB C IIOMOIIbI0 KAaueCTBEHHBIX pEaKUMi Ha HWOHBI, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemerasibl M X COeIUHEHUS

OO6mas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE CTENEHU
okucnenus. CTpoeHrne U (U3NYECKUEe CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOMCTBa Ha mpuMepe Xjopa (B3aMMOAECWCTBHE C METalIaMU, HEMETaJlJIaMM, IIEI0YaMH).
Xnopooaopoa. CossiHasg KUCI0Ta, XUMHUYECKUE CBOMCTBA, MOJIy4YeHHE, MpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA HAa OPraHU3M ueJoBeKa. BaxkHelline XJOpuAbsl U UX HAXOXKICHHE B
IPUpOJIE.

OO6mas xapakTepucTuka 31eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE
crenienu okucieHus. Ctpoenue u pu3nuecKre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPO/Ia U CEPHI.
AnnoTrpomnHbie MOIU(UKAIIMN KUCIOPOJa U Cephbl. XUMHUECKHE CBOMCTBA cephl. CepoBOIOpO,
CTpoeHue, GU3nUYecKue U XUMMHUYecKkre cBOMCTBa. OKCHIIBI cephl KaK MPEeACTaBUTENN KUCIOTHBIX
okcunoB. CepHasi KUCIOTa, (PU3MYECKHE M XMMUYECKHE CBOMCTBa (OOIIME KaK MPEICTaBUTEINS
KJ1acca KUCJIOT U crenuduieckre). XuMUUYEeCKHe peakiiy, JIeKalie B OCHOBE MTPOMBIIIJICHHOTO
crioco0a TMoMy4YeHus CepHON KHUCIOTHI. [IpuMmenenne cepHor KUCIOTh. CoM CEpHON KHUCIIOTHI,
KadecTBEHHast peakius Ha cynbdar-moH. HaxoxneHue cepbl M e€ COEAMHEHHUH B IMPHUPOJE.
XVMHYECKOE 3arpsi3HEHHUE OKpYXarolled cpeabl COCIMHEHUSMHU Cepbl (KUCIOTHBIE JOKIH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHUS.

OO6mas xapakTepucTuka 3JieMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHBIC
CTETIEHU OKHCICHHS. A30T, paclpoCTpaHeHHe B IpUpoe, (pru3nyeckre 1 XUMHUECKUE CBONUCTBA.
KpyroBopot a3ota B npupojie. AMMHUaK, ero (pu3nyecKkue 1 XMMHUYECKHE CBOMCTBA, MOITY4YEeHUE U
npumenenue. Comu aMMoOHMS, HUX (GU3NYECKME M XHUMHUYECKHE CBOWMCTBA, MNPUMEHEHUE.
KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHCIIOTa, €€ MojiydeHue, (Gpu3nueckue u
XMMHUYECKHE CBOWCTBa (0OIIME KakK MpPEJACTaBUTENA Kiacca KHCIOT U crneuupuveckue).
Hcnonp3oBaHre HUTPATOB M COJICH aMMOHUS B KaUeCTBE MUHEPAIbHBIX YIOOpeHU. XUMUYECKOe
3arpsi3HEHUE OKPYKaIOIIeH Cpelabl COSAMHEHHUAMU a30Ta (KUCJIOTHBIE MO, 3arps3HEHHe
BO3]lyXa, MOYBBI U BOJ0EMOB). Docdop, amtorponHbie Moaudukanuu docdopa, Gusnueckne u
xumuyeckre coiictea. Okcua gocdopa (V) u pochopHas Kkucnota, Gu3ndeckre U XUMUYECKHE
CBOWCTBa, monyueHue. Mcmnonb3oBanue GpocdaTtoB B KaueCTBe MUHEPAIBHBIX yI0OpEHUIA.

OO6m1as xapakTepucTrKa 371eMeHTOB [V A-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIS
CTEMEeHH OKHCIEHUS. YTIEepoid, aUIOTPOIHble MOAU(UKALUU, PACIpOCTpaHEHHE B MPHUPOJE,
¢u3nueckue U XuMH4Yeckue cBoiictBa. AncopOuusi. KpyroBopot yriaepona B npupone. OKcuasi



yriepona, ux Gpu3nueckue 1 XuMU4YecKe CBOICTBa, ICICTBIE Ha )KUBbIE OPTaHU3MBbI, [TOJIy4YeHUE
U IpUMEHEeHHe. DKOJIOTHYECKHue MpoOJeMbl, cBI3aHHbIE ¢ okcuaoMm yriepoaa (IV), rumoresa
r7100abHOTO TMOTEIJICHNsT KIMMaTta, MapHUKOBBIA 3¢ ¢dekT. YroapbHas KHcIoTa U €€ COJH, UX
duznyeckne ¥ XMMHUYECKHE CBOICTBa, MoOJlyueHHe U npuMeHeHHe. KauecTBeHHasi peakuus Ha
KapOoHaT-uoHBL. VMcnonap3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHauyabHBIE MOHATHS 00 OPraHMYECKHUX BEMIECTBAX KAK O COSAMHEHUSAX yriepoaa (MeTaH,
9TaH, STWUJIEH, AalleTUJIeH, 3TaHOJ, TJMUEPHUH, YKCyCcHas Kucinota). [IpupogHble HCTOUYHUKU
YTII€BO0POAOB (yroJib, IPUPOAHBINA Ta3, He(Th), MPOAYKTH UX MEepepadOTKH (OEH3HH), UX POJIb
B OBITY M TIPOMBINUICHHOCTH. [ToHITHE O OMONOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax,
VIJIEeBOJAaX — W HUX POJM B KU3HU YeEJIOBeKa. MarepuanbHOE E€IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemnunii, ero gusnueckne u XMMUYECKUE CBOMCTBA, MONMydeHUE U NpuMeHeHue. CoequHeHus
KpemHus B npupoje. OOume npeacraBienus 06 okcuae kpemaus (IV) u kpemHHEBOI KucioTe.
Cunukartel, WX WCIHOJIb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIne cTpouTenbHbIC
MaTepuaibl: KEpaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[Ipobmembl Oe3omacHOro
MCIIOJIb30BAaHUS CTPOUTENbHBIX MaTepUasIoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenn:

u3yueHre o0pa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, MpPOBEICHHE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIMHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHWE C 00pas3lmaMu XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUCHUE XUMUUYECKUX CBOMCTB pa30aBICHHOW CEpPHOMU
KHUCIIOTHI, TIPOBEJCHUE KA4YeCTBEHHOUN peaknuu Ha cyib(paT-HOH W HaONOJeHUEe TpH3HaKa e
IPOTEKaHUs, O3HAKOMJICHHE C (PM3UUYECKUMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCPOPHBIX yI0OpEHNUHH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOMCTB aMMHaka, TIpPOBEICHUE
KaueCTBEHHBIX peaKluii Ha HOH aMMOHHUS U (ocdaT-uoH U U3YICHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEAbIO (BO3MOKHO HCIOJIb30BaHUE
BUJICOMAaTEpPHUANIOB), H3Y4YEHHE MoOJeNeld KpPUCTAIMYECKHX peIEToK anMasa, rpadura,
¢bymiepeHa, 03HaAKOMIIEHHUE C TIPOLIECCOM aJICOPOIIUU PACTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MOIy4YeHue, COOUpaHue, paclo3HaBaHUe U U3yUEHHE CBOMCTB
VIJCKUCIIOTO Ta3a, MPOBEACHHE KA4YeCTBEHHBIX pPEakIui Ha KapOOHAT M CUJMKAT-WOHBI H
U3Y4YeHHE TMPU3HAKOB UX TMPOTEKaHMs, O3HAKOMJICHHE C TPOAYKLUHUEH CHIMKATHOU
MPOMBIIIIEHHOCTH, PEIlIeHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxkHel1re HeMeTaibl 1 UX
COETUHEHUS.

MeTaibl M X COeTMHEHH S

OO01mmas XxapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METa/NIOB Ha OCHOBAHHUM UX IOJOXEHUS B
[lepuoanueckoit cucreme xumuueckux siaeMeHToB JI. M. MenpaeneeBa W CTPOCHUS aTOMOB.
Crpoenue MeramioB. Mertaminueckass CBsI3b M METAUIMYECKAs] KPUCTALTMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA psAJl HampspkeHud MetamioB. dusnueckrne M XMMHYECKHUE CBOMCTBA
MeTaiioB. O6mue crnocoOsl nonydyeHus MetawioB. [loHaTHe 0 KOppO3UHM METalIoB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyryH, MIOPATIOMUHUNA, OpOH3a) M HX
MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.



[llenounbie MeTtaiuibl: nojoxkeHue B Ilepuoandeckoi cucreme xumudeckux snementoB /. U.
MenneneeBa, CTpOEHHE HX aTOMOB, HaxoxJeHue B mpupoje. Duznyueckne U XUMUUYECKHE
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIbI U THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COECTMHECHUH.

[llenoyHo3emMeNbHBIE META/UIBl MarHUi W KalblMil: mojokeHue B llepuommueckoil cucreme
xumuueckux aiemeHtoB . M. MenneneeBa, CTpoeHHE MX aTOMOB, HaxOXXJACHUE B MPHUPOJIE.
®du3nyeckue U XMMHUYECKUE CBOMCTBA MarHusl W Kaiblus. BakHEWUIINE COCAMHECHUS KaJIbIUS
(oxcua, TuAPOKCH I, coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

Anromunuii: nonoxxenue B [lepuonnueckoit cucreMe xumuueckux 3semeHToB 1. . Menneneena,
CTPOCHHE aTOMa, HaxoXJeHue B mpupoje. OuU3nMveckue U XUMUUYECKHE CBOMCTBA AIIOMUHUSL.
AmMdoTepHbIe CBOHCTBA OKCUIA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: nonoxenne B [lepuonuueckoit cucremMe xumudeckux snnemeHtoB /. . Menneneena,
CTPOEHHE aTOMa, HaxXOXJeHHe B Tmpupoae. DPuznyeckue M XUMHUYECKHE CBOWCTBA Kejesa.
Oxkcuabl, runpokcusl u conu xenesa (II) u xenesa (I1I), ux cocras, cBoicTBa U MOJIy4ECHHE.
Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C 00pa3llaMd METa/UIOB W CIUIaBOB, MX (U3MYECKUMHU CBOMCTBAMH, W3y4YCHUE
Pe3yabTaTOB KOPPO3UH METALIOB (BO3MOXHO HUCIIOJIB30BAHUE BHICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJIa Kalbllusi M HATpus C BOJOM (BO3MOXHO UCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IMpOIEcca TOPEHHs JKele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUIIEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha WOHBI: MarHus, Kalbllus, aIFOMUHUS, IMHKA, kene3a (I1) u xenesa
(IIT), memgu (II), HaGMrOIeHNE W OMKCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
Kamusl U Kby (BO3MOXHO HCIIONH30BAHUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(pOTEPHBIX
CBOWCTB T'HJIPOKCHIA AIFOMUHUS U TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMme «BakHelme MeTalibl U UX COCIMHEHUSI.

XuMus M OKpyxKamouas cpeaa

BemectBa 1 MmaTepuaibl B IOBCEIHEBHOM XKU3HH YelloBeKa. bezonacHoe ncnoab30BaHUE BEIIECTB
1 XUMUYECKUX peakiuii B ObITy. [IepBas momMoIs Npyu XMMHUYECKHUX 0KOTaxX U OTPABIICHHUSIX.
XUMHYECKOE 3arpsi3HEHHE OKpYXKalollel cpenbl (mpeaenbHas TONmyCcTHMash KOHIICHTPAITHS
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3K0JIOTHIECKUX MTPOOIIEM.

Xumuueckuii IxKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAJIBI).
Meostcnpeomemmnuwie ceazu

Peanuzanus MexnpeIMETHBIX CBSI3€H MpPU M3YyYEHUU XUMHUU B 9 Kilacce OCYILECTBIIAECTCS Yepes
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U TOHSATHUH, SBISIONINXCS
CHUCTEMHBIMU JJIS1 OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [HKJIA.

OO0me ecTeCTBEeHHO-HAyYHbIE TOHSATHS: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAJIU3,
CUHTE3, KIacCHU(pUKalKUs, MEePHUOJUIHOCTh, HAONIOACHHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHe, MOJIETh, SIBJICHHUE, TAPHUKOBLIN 3(DEKT, TEXHOIOTHUS, MATEPHAIIBI.

®du3uKa: MaTepus, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIW/I, U30TOIbI, PAIMOAKTUBHOCT,
MOJIEKYJIa, SJIEKTPUUECKHUM 3apsiJl, TPOBOJIHUKH, MTOJYITPOBOIHUKH, TUAICKTPUKU, OTOIIIEMEHT,
BEIIIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHE BEIIECTBA, T'a3, PacTBOP, PACTBOPHUMOCTH,
KpUCTAIITMYECKast peIETKa, CIUIaBhl, (PU3MUECKHUE BEIMIMHBI, MHHUIIB U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢dortocuHTe3, abixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpaIbHBIE YyIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, MUTATEIbHbIC BEIIECTBA.



['eorpadus: armocdepa, ruapocdepa, MUHEpaAIbI, TOPHBIE IMOPOJIbI, TOJE3HBIC HCKOTAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA

YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YNbTAaThl OCBOSHHS POTPaMMbl OCHOBHOT'O 00ILIEro 00pa30BaHUs JOCTUTAIOTCS
B X07i¢ 00OyUeHHsI XUMHH B €JMHCTBE y4eOHOW U BOCIIUTATEIHHOMN I€ATEIIbHOCTH B COOTBETCTBHH
C TPAAUIIMOHHBIMU POCCUHCKUMHU COLMOKYIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH,
OPUHATHIME B OOIIECTBE MpaBWIaMM M HOPMaMH MOBEACHHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLUANN3ALNU 00YJaIOLIIXCS.
JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOICTBOBATHCS CUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMHI U pacIIUPEHHE OMbITa AEITEILHOCTH Ha €€ OCHOBE, B TOM
YHClie B YaCTH:
1) naTpHOTHYECKOr0 BOCTIMTAHUA:
LIEHHOCTHOTO OTHOLIEHHMsSI K OTEYECTBEHHOMY KYJbTYpPHOMY, HUCTOPUYECKOMY M HayYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUs XUMHYECKOW HayKH B KM3HU COBPEMEHHOr0 OOIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpMalMell O MEepeqOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoiicTBe
Mupa 1 o0IIecTBa;
2) rpaKIaHCKOT0 BOCIIUTAHUSA:
MPEJICTaBICHUSI O COLUATbHBIX HOPMAaxX U MpPaBUIaX MEKINYHOCTHBIX OTHOIIEHUN B KOJJIEKTHBE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOHM, Y4eOHOMCCIIEAOBATENbCKOM,
TBOPYECKOH M JpYrUX BHJIAX JESATEIBHOCTH, TOTOBHOCTH K pPa3sHOOOPa3HON COBMECTHOM
JESATENIbHOCTH MPU BBIMOJIHEHUN Y4Y€OHBIX, MO3HABATENbHBIX 33]1a4, BBIMOJIHEHUH XUMUYECKUX
9KCIIEPUMEHTOB, CO3/IaHWM Yy4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aHUMOIOHHUMAaHHUIO W
B3aMMOIIOMOIIM B TpoLecce STOW y4eOHOH NesATeNbHOCTH, TOTOBHOCTH OIEHHBATh CBOE
MOBE/ICHNE U ITOCTYIIKM CBOMX TOBAapHILEH C O3UIIMU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HAHHUS MOCIIEACTBHI MOCTYIKOB;
3) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:
MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE U XMMHMUYECKON pPEaKLMU, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABIIAIOIINME OCHOBY JI MOHUMaHUS CYLUIHOCTHU
HAyYHOW KapTHUHBI MHUpA, MPEICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBL,
B3aMMOCBS3SIX 4YeJlOBEKa C TMPUPOAHOM Cpefod, O poJM XUMHM B TIO3HAHUHM 3THX
3aKOHOMEPHOCTEH;
MO3HABATEIILHBIE MOTHBBI, HAIPABJICHHbIE Ha TMOJIyYCHWE HOBBIX 3HAHUH 10 XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0JaeMbIX MPOIECCOB M SBJICHUM, I03HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JHUTEpaTypod, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHH;
UHTEpeC K OOYYEeHHI0O U TMIO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
camM000pa3oBaHuI0, IPOEKTHOM M MCCIEAOBATEIbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUS B JaJIbHEHIIEM;
4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:
OCO3HAHHE LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKU Ha
3IOpOBBI  00pa3 JKW3HMU, OCO3HAHME TMOCIEACTBUI M HENpPUATHE BPEIHBIX MPUBBIYCK



(ymotpeGieHus1 ajKoroJis, HAapKOTUKOB, KYypEHHUs), HEOOXOIUMOCTH COOJIOICHUS TPaBUII
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKHUMH BEUIECTBAMH B OBITY M peaTbHOMN KHU3HHU;

5) TpynoBOro BoCIUTAHUA:

MHTEPEC K MPAKTUYECKOMY U3YUEHHIO TpodeccHil ¥ Tpyna pa3indyHOro poja, yBaKeHHE K TPYAY
U pe3yiabTaTaM TPYAOBOH AESITENbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHUS IMPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAJIHHOH TPAEKTOPUU MPOAOIDKCHHS
o0Opa3oBaHUs C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHENmHOW NPOo(EeCcCHOHATBHON NEATEIbHOCTH W Pa3BUTHUSA
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJalTUPOBATHCS B MPOdeCCHOHAIBHON CpeIe;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

IKOJIOTHYECKH TEIeCO00pa3HOe OTHOLICHHE K MPUPOJIE KaK MCTOUYHUKY KM3HHU Ha 3emiie, OCHOBE
e€ CyllecTBOBaHHUS, IMOHHMMAaHUE IIEHHOCTH 3J0pOBOrO M 0Oe3omacHOro oOpas3a JKW3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS MIPH padoTe ¢ BEIIECTBAMHU,
a TaK>Ke B CUTYAIUAX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMSI, MOJy4yaeMble NPU HU3YUYEHWU XHUMUH, JUIS pElIeHus 3ajad,
CBSI3AHHBIX C OKPYXKAIOIIeH MPUPOAHOM Cpemou, IJisl TMOBBINICHHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed MX pelIeHUs
MOCPEJICTBOM METOJ0B XMMUU, IKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLIMAJIBHOW MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pE3yJIbTaTOB BBIACISIOT 3HAYMMbIE s (OPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYUYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYToe.), KOTOPbIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[IEJIOCTHOW HAyYHOW KapTUHE MHpA, U YHHBEpCalbHbIC yueOHbBIE NeHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEeNbHOCT
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHUSI UCIOIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUM: PAaCKpPHIBATH
CMBICT XUMHUYECKMX TOHATUN (BBLACNATh MX XapaKTepHble NpPHU3HAKH, YCTAHABIMBATH
B3aMMOCBS3b C APYTMMHU TOHSATUSIMHU), HMCIOJNb30BATh MOHATUS ISl OOBSICHEHHS] OTIENIbHBIX
($aKTOB U SBJICHUIA, BBIOUPATH OCHOBAHUS U KPUTEPHH IJIs KIacCU(PHUKAITMN XMMHUYECKHUX BEIECTB
U XUMUYECKUX PEaKIMil, yCTaHABIMBATh MPUYNHHO-CIICACTBCHHBIE CBSI3U MEXIYy OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JECTYKTHUBHBIC, MO aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKJIIOUEHUS;

YMEHHE TIPUMEHSATh B TMIPOIECCe MO3HAHWS TOHATHUS (MPEAMETHBIE W MeETalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUHU, NPeoOpa30oBBIBATH MIUPOKO
IPUMEHSIEMbIE B XMMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakUWh — TpU pelIieHuu ydeOHO-
MO3HABATENIbHBIX 3a/ay, C Y4YETOM HSTUX MOJEIbHBIX MPEJICTABICHUNA BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK U3Y4aeMbIX OOBEKTOB — XUMHYECKHX BEIISCTB U
XUMHUYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHbBIE CBSI3U U
MPOTUBOPEUHS B U3y4aeMbIX IIpOLEccaX U SBJICHUSIX.

ba3zoBble ucciienoBarebCKue 1eMCTBUSA:



YMEHHE HCII0JIb30BaTh MMOCTABIEHHBIE BOMPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHUs, a TaKKe B
KayeCTBE OCHOBBI JJIsi (DOPMHPOBAHUS THIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYXKJICHU;
NpUOOpEeTEeHUE OMbITa MO IUJIAHUPOBAHUIO, OpPraHM3alMM M TPOBEACHUIO YYEHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yabTar, (HopMyIHpOBaTh OOOOMIECHHS M BBIBOJBI 10 pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIaHHON padoTe.
Pabora ¢ undopmaunmeii:
yYMEHHE BbIOHMpaTh, aHAIU3UPOBATH U UHTEPIPETUPOBATh MH(GOPMALIMIO PA3IUYHBIX BHUIOB U
dbopM mpencTaBiIeHUS, TOTYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JTUTEepaTypa
XUMHUYECKOT0 CO/IEpKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHUIO;
YMEHHE MPUMEHSITh pazIUYHbIe METOAbl M 3ampoChl MPH MOUCKE W oTOOpe HH(pOpMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH HCIOIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJlaJIeHUE KYJIbTYypOil aKTUBHOTO HCIOIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATh ONTUMAIbHYIO (OpMYy MpeAcTaBlIeHUs
uH(pOpMAIlMM W WJUTIOCTPUPOBATH peEIIaeMbIe 33/1a4yll HECJIOKHBIMH CXEMaMH, IuarpaMMaMu,
apyrumu popmamu rpaduku U ©X KOMOMHALUAMU;
YMEHHME HCIIOJIb30BaTh W AaHAJIM3MpOBaTh B Ipoliecce Y4YeOHOH U HccCiel0BaTeNbCKON
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPYKAIOLLIEH IPUPOJHON CPELBI.
KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE JeliCTBHUS:
YMEHUS 3aJlaBaTh BONPOCH! (B XOJ¢ nuajgora v (WiM) AUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOi
TeMbI, ((OPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUSI IPEATIOKEHHON 3a/1a4H;
YMEHHsI TIPEJCTABISATh MOTyYEeHHBIC PE3YNIbTAaThl MO3HABATENBHON AESITENTLHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JeNaTh TMPE3CHTAIMI0 PE3YJIbTaTOB BBINOJHEHUS XUMHYECKOTO
JKCTIEpUMEHTa (JJTa0OpaTOPHOTO OMbITa, JTAOOPATOPHONW pabOTHI MO HCCIEAOBAHHIO CBOWCTB
BEIIECTB, YUEOHOTO MPOCKTA);
yMEHUSI y4eOHOro COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW I1O3HABATEIbHOH H
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIICHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra
O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3UINK (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIMS COBMECTHBIX JACHCTBHI, ONpeaeseHne KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).
PeryasiTuBHbIe YHUBepPCaJIbHbIE y4eOHbIEe 1eiiCTBHUS:
YMEHHE CaMOCTOSITENIbHO OINpEAENsATh Ied JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMPATH
HanOosee Y3 PeKTUBHBIE CIIOCOOBI peIIeHHs yYeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTABJIATH UM KOPPEKTUPOBATH IIPEJIOKEHHBIN aJITOPUTM JE€HCTBUM ITPU BBIIIOJIHEHUY 33 JaHUN
C y4éTOM TMOJIyUYE€HHUS HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEaKIUsX,
OILICHUBATh COOTBETCTBUE MOJIYYCHHOTO pe3yjbTaTa 3asBICHHOMN 1IeJM, YMEHUE HUCIIONb30BaTh U
AHATM3UPOBATH KOHTEKCTHI, MMPEJIaraeéMbIe B YCIIOBUH 3a/IaHUH.

INPEIMETHBIE PE3YJIbTATbHI
B cocraBe mnpeaMeTHBIX pe3yiIbTaTOB IO OCBOEHHUIO  O00S3aTENBHOTO  COJIEpKaHUS,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM pabouyeli TpOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC
oOydJalmuMUCs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JeWcTBUM, crenuduueckue s



npeIMeTHOM o0nacTu «XUMUS», BHIbI ACSITENBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CHUTYAI[UIX.
K xon1y oOyuenus B 8 kJjiacce mpeIMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYUAFOIINXCSI YMECHUM

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHH: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECH (OJHOPOJHAs M HEOJHOPOAHAs), BaJIEGHTHOCTb,
OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJISipHasi Macca, KOJIMYeCTBO BELIECTBA, MOJIb, MOJISIPHASI Macca,
MaccoBasi Ol XMMHYECKOTO 3JIEMEHTa B COCAWHEHUH, MOJISIPHBIA 00BEM, OKCHJ, KHUCIIOTa,
OCHOBaHHUE, COJb, D3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHYECKas peaklus,
KIIaCCU(UKALIMS PEAKIIMA: PEaKIMi COSAMHCHHUS, PEAKIINH Pa3JI0KEHUS, PEaKI[UU 3aMEIICHUS,
peakiu 0OMeHa, 9K30- M SHJI0TEPMUYECKHE PEaKIiuM, TeIUIOBOH 3(peKT peakiuu, siipo aToma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOWTallb, paAnyC aToMa, XMMHUYECKas CBSI3b, MOJSpHAS U
HEMoJIsipHasi KOBAJICHTHAsl CBS3b, HOHHAS CBSI3b, MOH, KaTHOH, aHUOH, PacTBOpP, MaccoBas J0Jis
BeIEeCTBA (IIPOLICHTHAs! KOHIEHTpAIsl) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI U IPUMEHSTH 3TU MOHATUS TIPU
OIMCAHUU BEIIECTB U UX MPEBPAILLECHUN;

UCIIOJIb30BAaTh XMMMYECKYIO CHMBOJIMKY JJIsi COCTaBJeHHS (OpMyJ BEIIECTB U ypaBHEHUN
XAMHYECKUX PEaKIUid;

OTIpeNeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTCICHb OKHCICHHS
3JIEMEHTOB B OMHApHBIX COECIUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONpeAeIEHHOMY KIaccy
coeuHeHuH o GopmynaM, BUJ XUMHUECKOHN CBSI3H (KOBaJCHTHAsl U HOHHAs) B HEOPTaHUYECKHUX
COEIMHEHUSIX;

packpbiBath cMbica Ilepuoandeckoro 3akona Jl. . MenaeneeBa: 1eMOHCTpUPOBATh IIOHUMAaHUE
NEePUOANYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHX JJIEMEHTOB OT HX IIOJIOKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHUS MACChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

OMKCHIBATh M XapaKTepu3oBaTh TaOMU4HyI0 ¢opmy [leprogndeckoil cHUCTEMbl XUMHYECKHX
3JIEMEHTOB: pa3nyaTh MOHATHS «TJIaBHas noArpynna (A-rpynma)» u «mmodounas noarpynma (b-
TPYIIA)», MaJible ¥ OOJIBIITHE TIEPHOIBI, COOTHOCHTHh 0003HAYEHUS, KOTOPHIE UMEIOTCS B TAOJIHIIC
«llepuognueckas cucrema xumuueckux diemeHToB [l W. MengeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHMS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsl sapa, odiiee
YHCIIO 3JIEKTPOHOB M PACIpPEEICHUE UX 110 3JIEKTPOHHBIM CIIOSM);

KJIaCCU(UIIUPOBATh XMMHUYECKHE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XMMHUECKHE peaKlnuu
(110 YUCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIULIOBOMY 3D (DHEKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3JIUYHBIX KIIACCOB,
MOJTBEPIK/1asi ONMCaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX
pEeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B Pa3IMUHBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTENBbHYIO MOJEKYJISPHYIO U MOJSIPHYIO MAacChl BEIECTB, MAacCOBYIO IOJIIO
XUMHYECKOT0 3JIeMEHTa Mo (opMysie COCTUHEHUS, MacCOBYIO IOJIO BEIECTBAa B PacTBOpE,
IIPOBOJUTH PACYEThI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;

IPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEMATH3AIUIO, KIacCU(PUKAIIIO, BHISIBIICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3EH —
JUISL M3y4EHUs CBOMCTB BEUIECTB M XHMHUYECKHUX pPEaKIil, eCTeCTBEHHO-HAay4HbIE METObl
NO3HaHUs — HAOJII0IeHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peasIbHbINA U MBICIICHHBIH );



CJIeIOBaTh MpaBUjIaM MOJIb30BAaHUS XUMUYECKOW MOCYI0N U 1a00paTOpHBIM 00OpYJOBaHHUEM, a
Tak)Ke MpaBUIaM OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMHU 11O BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHX OIBITOB IO TMOJXYYEHHIO M COOMpaHMIO Tra3000pa3HBbIX BEIIECTB
(BomopoJila W KHCJIOpOJa), MPUTOTOBJIICHHIO PACTBOPOB C OMPENEIEHHONW MacCOBOW JoJiei
pacTBOPEHHOTO BEILIECTBA, IUJIAHUPOBATh M MPOBOAUTH XHMHUYECKHE OJKCHEPUMEHTHI IO
pacmo3HaBaHUIO pACTBOPOB IIeNOYed H KHUCIOT C TOMOINBI0 WHAMKATOPOB (JIAKMYC,
¢denondransent, METUIOPAHXK U APYTHE).

K xoHiy o6yuenus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YpOBHE JOJKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMEHHM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHITHIA: XUMUYECKUN IJIEMEHT, aTOM, MOJIEKYJa,
MOH, KaTHOH, AaHHWOH, IMPOCTOE  BEIIECTBO, CJIOKHOE  BELIECTBO,  BAJICHTHOCTb,
3EKTPOOTPHUIIATENILHOCTh, CTEMEeHb OKUCICHHS, XUMHUYECKas peaklus, XUMHUYEecKas CBS3b,
TEII0BOM 3P deKT peakuu, MOJb, MOJISIPHBIM 00bEM, PACTBOP, NEKTPOIHUTHI, HEIJIEKTPOIUTHI,
DIIEKTPOJIUTUYECKAS JUCCOIMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBECHE, 00paTUMBIC 1 HEOOPATUMBIE PEAKIINU, OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIC PEAKITUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENh, OKHCIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOMNUs, amM(pOTEpPHOCTb,
XUMHUYECKasi CBs3b (KOBaJICHTHAsl, HMOHHAs, MeETaJUIMuecKas), KpUCTaJUIMYecKas pemiérka,
KOpPpO3Usi METAIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW pEaKluu, NpeIeNIbHO JOMyCcTUMAast
koHuenrpanus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUECKUX MOHATUN U MIPUMEHSTH 3TU MOHATHS TpU
OINMCAHUU BEIIECTB U UX MPEBPAILLECHUM;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJUKY JIJIsi COCTaBIeHHS (GOpMyN BEHIECTB U ypaBHEHUH
XAMHYECKUX PEaKIUii;

ONpeeNATh BAJIEHTHOCTh M CTEMEHb OKHUCICHHUS XHMUYECKUX JJIEMEHTOB B COCIMHEHHSIX
Pa3IUYHOIO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIJIACCy COEIMHEHUU IO
dbopMynaM, BHJI XUMUYECKOU CBS3H (KOBAJICHTHAS, MOHHASI, METAJUTMYECKAsi) B HEOPTraHMIECKHUX
COCIMHEHUSX, 3aps]l MOHA MO0 XUMHUYECKOW (popmyre, xapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COCAMHEHUM, THUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBaTh cmbici [lepuonnueckoro 3akona J[. M. MeHneneeBa W JE€MOHCTPUPOBATH €r0
MOHMMAaHUE: OMKCHIBATh M XapaKTepu3oBaTh TabnmuHyro ¢opmy [lepuomudeckoil CHUCTEMBI
XUMHUYECKHUX JJIEMEHTOB: pa3lindyaTh MOHATUS «TJIaBHAs MOArpymnma (A-rpymnma)» u «mnoOodHas
noarpynma (b-rpynmna)», manpie u OOJBIIME MEPUOJBI, COOTHOCUTH O00O3HAYEHUS, KOTOPHIC
UMEIOTCS B TEPUOAMYECKOM Tabiuile, C YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl s1Ipa, 00IIee YHUCII0 JIEKTPOHOB U pacIipe/ie]IeHIE UX 0
AIIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB JIEMEHTOB U
UX COEAMHEHMH B IMpejesiaX MajblX MEpPHOJO0B M TIJIaBHBIX MOATPYII C Y4ETOM CTPOCHHS HMX
aTOMOB;

KJIACCU(UITUPOBATh XUMHUECKUE SJIEMEHTHI, HEOPTaHUYECKHIE BEIIECTBA, XUMHUECKHE PEaKIuu
(TT0 YUCITY ¥ COCTaBY YYACTBYIOIIMX B PEAKITUH BEIIECTB, IO TETUIOBOMY 3D PEKTY, 10 H3MEHEHUIO
CTENeHE OKUCICHHSI XUMHUYECKHUX AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME M CIEHMHU(PUISCKHEC XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, MOATBEPXKAasi OMMCAHUE TPUMEPaMH MOJICKYJISIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

COCTaBJISITh YPABHEHUS IEKTPOIUTUYECKON TMCCOLMALIUY KUCIIOT, IeJIoUel U coJied, OJTHbIE U
COKpaIIEHHbIE YpaBHEHHs PEaKIMil HOHHOTO OOMEHa, YpaBHEHHs peakiuil, OITBEPKIAI0LIINX
CYIIIECTBOBAHME TEHETHUECKOM CBS3U MEXK/IY BEIIECTBAMU PA3IMYHBIX KJIACCOB;



PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA TOCPEICTBOM COCTABICHHUS
3JIEKTPOHHOT0 OajaHca 3TUX PEAKIIN;

IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3SMOXKHOCTH MPOTEKAHHS
XUMHUYECKHUX IPEBPAIICHNU B Pa3IMUHbIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO IOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (opMyse COeIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUu;

coOro1aTh TIpaBUiIa MOJIb30BAHUS XUMHYECKOW TOCYI0M M J1TaOOpaTOpPHBIM O0OpYAOBaHUEM, a
Tak)Ke MpaBuiia 00pallleHUs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU MO BBITOJIHEHUIO
7a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHUIO M COOMpaHMIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa M yriIeKHcioro rasa);

OPOBOAMTH PEAKIMH, MOJITBEPXKIAIOUINE KAueCTBEHHBIM COCTAaB PA3JIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, Moaua-, kKapOoHar-, ¢ocdar-, cuiImKar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AaMMOHHS ¥  HMOHBl M3YYEHHBIX  METAJJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEIIECTB;

IMPUMEHSTh OCHOBHBIE ONEpAIllMi MBICIUTEIBHON AEATeIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
000011eHre, cUCTeMaTU3alMIO, BBISIBJICHHE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3y4eHUs
CBOWCTB BEIIECTB M XHUMHYECKUX pEAKLUil, €CTECTBEHHO-HAyYHbIC METOJbl IO3HAHUA —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTMPOBAHNUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanuecTBo yaco

No ni/nt HanmeHoBaHMe pa3ieioB U TeM K JHHECTRG Tachn JIeKTPOHHBIe (M (POBHIE)

} NpPOrpaMmbI Beero oHTpoabHbIe | [IpakTHYecKHE 00pazoBaTebHbIE pecypchl

padoThI padoThI

Pasznea 1. [llepBoHayaibHble XUMHYECKHE OHATHSA
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 6 ) bu6mmoreka [IOK

) NPAaKTUYECKOHN JIeATENLHOCTH YeJIOBeKa https://m.edsoo.ru/7f41837c
1.2 BeniecTBa 1 XuMuyeckue peakiuu 22 1 Egggl/ﬁe;asiorﬁﬂ f41837¢
Hroro no pazneny 28
Pa3nes 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKUX BeLeCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax 13 1 1 Eggg@ﬁeﬁiorﬁﬂ £41837¢
2.2 Bonopoa. Ilonsitue o kucnorax u comusiax 6 1 Egggﬂﬁiﬁiﬂﬁﬁ £41837¢
2.3 Boga. PactBopsl. [ToHsiTHE 00 OCHOBaHUSIX 13 1 1 Eggg@ﬁeﬁiorﬁﬂ £41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 15 1 1 bubmnorexa [JOK

' COCTMHEHUI https://m.edsoo.ru/7f41837¢
Uroro no pazneny 47

Pasznen 3. llepuoanuecknii 3axkoH u Ilepuoagnueckas cucrema xumuieckux 3jeMmeHToB . U. MenneneeBa. CTpoeHne aToMOB.
Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepuonnueckuii 3akoH u llepuoanueckas

3.1 cHCTeMa XUMMHYECKUX 3aeMeHToB J[. 1 14 bubmorexa LIOK
) T https://m.edsoo.ru/7t41837¢
MenpeneeBa. CTpoeHue atoma
39 Xumudeckas cBa3b. OKHUCIUTEILHO- 11 1 Bbu6nmuoreka [JOK

BOCCTAHOBUTCIIBHBIC PCAKIINN

https://m.edsoo.ru/71f41837¢c




Wroro no pasznen 25 bubmorexa LHOK
pasiey https://m.edsoo.ru/7f41837¢

P 5 bubmuorexa [JOK

C3CPBIHOC BpeMA https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 6

9 KJIACC
KosmnuecTBo yacos

Ne HaumeHoBaHue pa3/iesioB U TeM K n JyeKTpOHHBbIe (LM pPOBbLIE)

/ orpa oHTposbHbIe | IIpakTHyeckue | o o0 o o e DeCYDCe
n/n NMPOrpaMmblI Bcero paGoThi paGoTh! pa3oBaTejibHbIE PecypChl
Pasjen 1. BemecTBo U XUMHYeCKHE PeaKIIUA
11 [ToBTOpenue u yriybiaeHue 3HaHUHI 7 bu6mmoreka [IOK

) OCHOBHBIX pa3JIeloB Kypca 8 Kjacca https://m.edsoo.ru/7t41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 12 1 1 bubmuorexa [JOK

' peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPOAUTHYECKAsT JUCCOLIHAITHSI. 12 | ) bubmmoreka [JOK

) XHUMHYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7t41a636
Uroro no pazneny 31
Pasnen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO01mast XapakTepuCTHKa XUMUIECKUX ] 1 bubmmoreka [JOK

) anemeHToB VIIA-rpymmesl. ["amoreHnst https://m.edsoo.ru/7t41a636
R s G o BuGorera 10K

’ Py - -eP https://m.edsoo.ru/7f41a636

COEJIMHEHUS
OO61mas XxapakTepUCTHKA XUMUYECKUX

23 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 11 1 bubmorexa LOK

COEIUHEHUS

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




OO61mas xapakTepUCTHKa XUMUYECKUX

bu6mmoreka [IOK

24 9JEMEHTOB IVA-rpynnel. Yraepon u 12 1 2 https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHCHHUSI
Hroro no pazneny 41
Pa3zgen 3. MeTa/sibl M HX COeTUHEHU S
. bu6mmoreka [IOK
3.1 Obmme ceoiicTa MeTaIOB 8 https://m.edsoo.ru/7f41a636
. Bbu6nuoreka [JOK
3.2 Baxueiime MeTammisl 1 X COEIUHEHUS 17 1 2 https://m.edsoo.ru/741a636
Hroro no paszneny 25
Pasznen 4. Xumus u okpyxamonias cpeaa
41 B N i « 3 bubmuorexa [JOK
. €IeCTBA U MaTEpHAaJIbl B KU3HU YEIOBEKa https://m.edsoo.ru/741a636
Hroro no pazneny 3
P ) bubmuorexa [JOK
C3CPBHOC BpeMi https://m.edsoo.ru/7t41a636
OBHIEE KOJIMYECTBO YACOB I10 102 4 9
I[TPOI'PAMME
MOYPOYHOE IINTAHUPOBAHUE
8 KUIIACC
KoanuyecTBO 4acoB
Jlara
Ne n/m | Tema ypoka Konrpoabnsie | [Ipakruueckue
Bcero H3YYeHU S
padoTbI padoTbI

[Ipenmer xumuu. Ponp xumuu B
JKU3HHU 4esoBeKa. Tena u BelecTna

bubnunorexa LIOK

https://m.edsoo.ru/ff0d210c




[TonsaTue 06 UCTOPUM BO3HUKHOBEHUS
Y Pa3BUTHS XUMUU. XMMHS B CUCTEME

HayK.

but6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

Tena u BentecTBa. Pusnueckue n
XUMHUYECKUE CBOMCTBA BEILIECTB

duznyeckre 1 XUMHUYECKHUE SIBICHUS

[TonsTHE O TEOPETUUECKUX METOAaX
MTO3HAHMS B €CTECTBEHHBIX HayKaX.
HcTOUHUKHN XUMHYECKOM
uHpopmanuu. [IpencrasBienus o
Hay‘-IHOM IIO3HAHWU HaA BMHI/IpI/I‘-IGCKOM
ypoBHE: HaOIOIeHUE, U3MEPEHUE,
AKCIEPUMEHT, MOJCIUPOBAHNE

bubmuoreka [{OK
https://m.edsoo.ru/ff0d227¢e

O6opynoBanue IIKOJILHOM
XuMu4eckoi gaboparopuu. [Tonsarue o
METoAax paboThl € XUMHUYECKUMHU
BemiecTBamu. [Ipaktuyeckas pabora Ne
1 mo Tteme '"llpaBuma pabGoTel B
nmabopaTopur U MPUEMBI OOpaICHUS C
mabopaTOpHBIM 000PYIOBAaHUEM

bubmuoreka [{OK
https://m.edsoo.ru/ff0d23dc

Yucrele Bemecrsa U cmecu. Crioco0bl
pasaeneHus cMecen

bubmunoreka LIOK
https://m.edsoo.ru/ff0d26ca

[TpakTuyeckas padora Ne 2
«Paznenenue cMeceit (ouncTKa
MMOBApPEHHOM COJIM WJIM aHAJIU3 COCTaBa
MTOYBBI )»

bubmuoreka [{OK
https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2a6¢




XHWMHAYECKHE 3IEMEHTEI. 3HaKH

bubmunoreka LIOK

10
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThle U CII0KHBIE BEIIECTBA.

1 Bp bub6munoreka LIOK

€IIeCTBA MOJIEKYIIAPHOIO U
yAp https://m.edsoo.ru/ff0d2a6¢
HEMOJIEKYJISIPHOTO CTPOCHHUS
12 A bubmunoreka LIOK
TOMHO-MOJIEKYIISIPHOE YUEHHE.
yip i https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTABA BEILIECTB.
but6mmoreka [IOK
13 Xumuueckas opmyia. BareHTHOCTB
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUUYECKUX DIIEMEHTOB

14 Omnpenenenre BaIGHTHOCTH aTOMOB T10
dhopmynaM OMHAPHBIX COCTMHEHHUMA
OTHOCHUTENbLHAA aTOMHAsI Macca.

15 OtHocuTeNnbHas MOJIEKYJISIpHAs Macca. bubnuoteka [JOK
Brruncinenus oTHOCUTENBLHOMN https://m.edsoo.ru/ff0d323c¢
MOJIEKYJIIPHON MaCChI
MaccoBast 1011 XUMHYECKOTO
3JIEMEHTA B COEIUHEHNN. BrIuncienusa bu6mmoreka [IOK

16 .

MacCOBOH JTOJIM XUMHUYECKOT'O https://m.edsoo.ru/ff0d350c¢
areMeHTa o (Gopmysie coeTMHEHUS
Haxoxxnenue npocreiieid hopmMysbt

17 BEIIECTBA IO MAaCCOBBIM JOJISIM
DJIEMEHTOB
KonuuectBo BeriecTBa. Moib.

Monsapuasg Macca. BzauMocBs3b
P bubmunoreka LIOK
18 KOJHUYECTBA, MACChI 1 YHCIa

CTPYKTYPHBIX €IMHHUII BELIECTBA.
MounsipHast Macca CMECH BEIIECTB

https://m.edsoo.ru/ff0d5230




MonbHasg g0 XUMHUYECKOT0
dJIEMEHTA B coequHeHnN. Haxoxnenue

19 npocTeiiei GopMysibl BEIecTBa mo
MOJIBHBIM JIOJISIM JIEMEHTOB
Xumnueckas peakuus. [Ipusnaku u Bbubmuotexa [JOK
20 YCJIOBHS TPOTEKAHUS XUMHUIECKUX https://m.edsoo.ru/ff0d3al 6
peakmuit https://m/edsoo.ru/ff0d37fa
71 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMHUYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
M. B. JIoMOHOCOB — Y4EHBIH-
22 SHIMKJIOIEIUCT. 0606y1queHHe u buommorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
XuMHu4ecKue ypaBHeHUs. BeraucieHus
23 KOJIMYEeCTBa hi,:ccm BEIIECTBA II0 bubmorexa OK
’ . https://m.edsoo.ru/ff0d5708
YPaBHEHHSIM XUMUYECKUX PEAKITUit
Knaccudukanus XuMHIECKUX PEaKIIui
24 (coe/:[HH(zHHﬂI,lpaznomeHHﬂ, e bubnuorexa LOK
https://m.edsoo.ru/ff0d3{34
3aMeleHus, O0OMeHa)
Pacdérel Mo XUMHYECKHM ypaBHECHUSM
25 KOJIMYECTBA U MACCHI I/ICXO}I,[II){BIX bubmorexa [IOK
https://m.edsoo.ru/ff0d5708
BEIIIECTB WJIK MTPOJIYKTOB PEAKIIUH
Brruucnenus mo ypaBHEHUSIM
XHMHYECKON PeaKIuu: KOJIMIeCTBA
26 BEIIECTBA MaI():cm Eo M3BECTHOMY bubmorexa [IOK
’ https://m.edsoo.ru/ff0d5708
KOJIMYECTBY BEIIECTBA, Macce
pEeareHTOB WX MPOIYKTOB PEAKIIUH
7 O06001IeHrEe U CUCTEMAaTU3 AU

3HaHUHU




28

KonrtponsHas padora Nel mo reme
«BermiecTBa 1 XUMUYECKUE PEAKIIUN

bubmunoreka LIOK
https://m.edsoo.ru/ff0d4290

29

Bo3nyx — cmecs ra3os. Ilonsatue o
ra3zax. CocraB Bo3nyxa. Kucinopon —
3JIEMEHT U MPOCTOE BEIIECTBO.

bubmuoreka [IOK
https://m.edsoo.ru/ff0d448¢e

30

3akoH ABorazipo. MosnsipHblil 00bEM
ra3oB. Beruncienus oobema,
KOJIMYECTBA BEIIECTBA ra3a 1o
M3BECTHOMY €0 KOJIMYECTBY WU
o0BeMy

bubmuoreka [{OK
https://m.edsoo.ru/ff0d448e
https://m.esdoo.ru/ff0d542¢

31

OTHOCUTENbHAA IUIOTHOCTH T'a30B.
BrlunciieHns OTHOCUTEILHOMN
IJIOTHOCTH Ta30B

32

Ornpenenenre OTHOCUTEIIbHON
MOJICKYJISIPHOM Macchl ra3000pa3HOTO
BEILIECTBA 10 U3BECTHOMN
OTHOCHUTEIbHOU MJIOTHOCTH

33

OOBEMHBIE OTHOILICHHUS TA30B MIPU
XMMHUYECKUX PeaKiusX. BerancieHus
00BEMOB ra3oB 110 YPaBHEHUIO
XUMHYECKON peaKiuu

34

Kucnopon — aneMeHT u npocroe
BenecTBO. O30H - aJNIOTPOINHAS
Moau(HKAIS KUCIOPOa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCIIOpo/ia (peakinu OKUCIICHHSI,
TOpeHue).

bubmunoreka LIOK
https://m.edsoo.ru/ff0d4614




bubmunoreka LIOK

39 Honsmue 06 okennax https://m.edsoo.ru/ff0d4614
CriocoOslI MOTy4eHUs KHCIOpO/ia B
36 nabopaTtopuu ZIquOMLImnerH(iTH. Bubmmorexa HOK
https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
[TpaxTrueckas pabora Ne 3 o Teme
37 "I_II)OJIyquHe u Eo6npaHHe KHCII0pOia Bubmmorexa HOK
. n ’ https://m.edsoo.ru/ff0d497a
W3YYCHHE €r0 CBOWCTB
38 Kpyrosopot kuciopoaa B mpupoe
TennoBoit 3 ekt xuMudeckon
19 peaKuru, MOHSITHE O but6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYECCKHUX PEAKITUIX
TomnuBo (He(Th, YTOJIb U METaH).
40 3arpﬂ3Helgne(11;03’/:[}},/rxa CITOCOOBI lro bubnuorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHHS
A1 Konrtponsnas padora Ne 2 o teme Bubmuotexa [JOK
"Bo3ayx. Kucnopoa. Oxcusr" https://m.edsoo.ru/ff0d4ae2
Bonopox — anemeHT u npocroe BuGmorexa IIOK
42 ‘éenfizzcl’n EI;‘XO”‘”GH“G B Hpupoze. https://m.edsoo.ru/ff0d4dd0
YHACHILE BOOPOAd B https://m.edsoo.ru/ff0d4ddo
71a00paTOPHH U MPOMBINIUIEHHOCTH
[IpakTuueckas Ta Ne 4 1o TeM
43 «ﬁonyqele{;e u Izigzpagne BO(;[OEOI[GEI Bubmmorexa [OK
N ’ https://m.edsoo.ru/ff0d4{42
W3YYCHHE €r0 CBOMCTBY
44 du3nvecKknue U XUMUYECKHUE CBOMCTBA but6mmoreka [IOK

Bojopoaa. [IpumeHenue Boopoa.

https://m.edsoo.ru/ff0d4dd0




Hcnonns3oBaHue BOAOpPOJa B KAUCCTBC

TOIUTMBA
45 [ToHsiTHE O KUCIOTAX U COJAX brommorexa LIOK
https://m.edsoo.ru/ff0d50d2
Brruucnenus o0b€Ma, KoTu4yecTBa
BEILIECTBA ra3a o €ro U3BECTHOMY bubmmoreka [JOK
46 .
KOJINYECTBY BEILIECTBA WIIK O0BEMY. https://m.edsoo.ru/ff0d55a0
Pacuersl 10 ypaBHEHUIO peakuu
Brruucnenust 00bEMOB ra3oB 10
47 YPaBHEHHIO pPEaKIIUU Ha OCHOBE buommorexa LIOK
N . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
dusnyeckue cBoMcTBa BoAbl. Bona B
48 npupoze. AHanu3 u CI/IHTi - MeTI([)I[BI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
W3YYCHHSI COCTaBa BOJIBI
49 XHUMHUYECKHUE CBOMCTBA BOEL. bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
50 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [{OK
WHIIUKATOpax https://m.edsoo.ru/ff0d59e2
51 Bona xak pactBopurens. PacTBoOpBL. bubmuotexa [JOK
PacTBOpHMOCTB BelIecTB B BOJIE https://m.edsoo.ru/ff0d5b40
HaceimmenHbie 1 HEHACHITIICHHBIC
52 paCTBt)L;)BI, KOHI_IGHTpI/IpOI;IaHHBIe u bubnuorexa LOK
https://m.edsoo.ru/ff0d5b40
pa30aBICHHbBIE PACTBOPHI
CriocoObI BEIpOKEHHS KOHIIEHTPAITU!
53 pacTBOpPOB: MaccoBas JOJIst bubnuotexa [JOK

pPacTBOPEHHOTO BEIIECTBA, MOJISIPHAS
KOHIICHTPALIUs

https://m.edsoo.ru/ff0d5b40




54

[TpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHre pacTBOPOB C
onpeaeIEHHON MacCOBOW JT0JIeH
pacTBOPEHHOTO BEIIECTBA.
[IpuroroBneHue pacTBOPOB C
ONpeenEHHON MOJIIPHOMI
KOHLIEHTpaLKel paCTBOPEHHOTO
BELIECTBA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

55

Beruuciienus ¢ ucnosiab30BaHuEM
MOHATHM «MaccoBasi J0J1s BEIIECTBA B
pacTtBope», "MOJIsIpHas KOHLIEHTpaLus
pacTBOPEHHOTO BEILIECTBA

56

Posb pacTBOpPOB B IpUPOAE U KU3HU
yenoBeka. KpyroBopor Bosibl B
pupojie. 3arpsi3HEHUE MPUPOJTHBIX
BoA. OxpaHa ¥ OYMCTKA IPUPOJHBIX
BOJ

57

Bbruuciienus ¢ ucnoiab30BaHuEM
rpauKOB paCTBOPUMOCTH JJISt
pacyéToB pacCTBOPHUMOCTH BEIIECTB

58

Beruuciienus ¢ ucnosiab30BaHuEM
MOHATHUH «MaccoBasi 10JIsl BEIIECTBA B
pacTtBope», "MOJISIpHasl KOHLEHTpaLus
pacTBOpPEHHOTO BeliecTBa'

59

O06001IeHrE U CUCTEMAaTU3ALIHS
3HAaHUH

60

Kontponbnas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342




Oxcupsl: cocTaB, KiacCUPUKALINS,

bubmunoreka LIOK

61
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenue u XMMUYECKUE CBOMCTBA
2 I o bubmuoreka [IOK
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
P https://m.edsoo.ru/ff0d664e
OKCHJIOB
[TonsiTvie o TUAPOKCUTAX —
63 P A bubmuoreka [{OK
OCHOBAHUSX U KHCIIOPOJICOICPIKALIUX
poAcOAEpRatl https://m.edsoo.ru/ff0d67ca
KHCIIOTax
Kucnotsr: cocras, kmaccudukarms, but6mmoreka [IOK
64
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
65 [TonyyeHue m XUMHUYECKHE CBOWCTBA bubnuoteka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
OcHoBaHHUs: COCTaB, KJIaccu(UKAIHS, bubmunoreka LIOK
66
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[I1€moun, UX CBOMCTBA U CITOCOOBI bubmuoreka [{OK
67
MOJTyYEeHHUS https://m.edsoo.ru/ff0d67ca
HepacTBoprMbIe OCHOBaHUS, UX
68 CBOMCTBA U CIIOCOOBI TIOTYyYESHHUSI. bubmmoreka [JOK
OneMeHTHl, 00pa3zyromue aMmpoTepHbIe https://m.edsoo.ru/ff0d67ca
OKCHJIBI ¥ TUAPOKCHUIBI
[Tonsitue 06 amdoTepHbIX
TUAPOKCUIAX: XUMHYECKHE CBOMCTBA U bubmunoreka LIOK
69 .
noiy4yenue. [IpumMenenue BaxHeHIIx https://m.edsoo.ru/ff0d67ca
OCHOBaHHM
Comnu (cpemnue): cocras,
bu6mmoreka [IOK
70 KJ1accuukanms, TPUBUAIILHBIE

Ha3BaHUA,

https://m.edsoo.ru/00ad9474




Conu (cpenHue): HOMEHKIATYpA,

71 5 but6mmoreka [IOK
CHOCOOBI MOJTYYEHHS, XUMHUYECKHE
. yi https://m.edsoo.ru/00ad9474
CBOICTBa
7 I'eneTnyeckas CBA3b MEXKIYy Kiaccamu Bubmuotexa [JOK
HEOPTraHMYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
[TpakTuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 33734 110 TEME bubmmoreka [JOK
73
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHX https://m.edsoo.ru/00ad9b7¢c
COEIUHEHUIN»
O06o001IeHre U cucTeMaTU3alus
3HaHUH. BeIuncieHus 110 ypaBHEHUAM
XUMHYECKON peaKIiu: KOJTMIeCTBa
74 6p . bubmunoreka LIOK
BellecTBa, 00bEMa, Macchl IO
https://m.edsoo.ru/00ad9cb2
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIIH
MPOJIYKTOB PeaKiuu
KonTpomnbnas padora Ne4 mo Teme
75 "0 P P bubmuoreka [{OK
CHOBHBIE KJIaCChl HEOPTaHUYECKUX
o P https://m.edsoo.ru/00ad9¢la
COeTMHEHU N
[TepBbie MOMBITKY KIACCHPUKAITUU
76 P 1(}_1 bubmuoreka [{OK
XUMHYECKHX 3NIeMeHTOB. [ToHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH 1
p bubmunoreka LIOK
77 [Tepuoanueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52c
snemeHToB /I. 1. Menaeneena
[lepuopl, TpyMIIbI, MOATPYIIIHL.
P 26 Py bubmuoreka [IOK
78 Kopotkonepuoanas u

JUTMHHOTIEpUOIHAS (POPMBI

https://m.edsoo.ru/00adas52c¢




[Tepuonnueckoit cucTeMsl
XUMHUYECKHX djiemMeHToB J[. 1.
MenaeneeBa. [lepruoasl urpyniibl

PesepBHeIitl ypok. O000ICHHE 1

79 CUCTEMaTHU3aIlUs 3HAHHUH / brommorexa LIOK
. https://m.edsoo.ru/00adb33¢
Bcepoccuiickas nmpoBepouHas padoTa
20 OCHOBHBIE CBEICHUSI O CTPOCHUU bubmmoreka [JOK
aTOMOB. https://m.edsoo.ru/00ada342
CocraB aTOMHBIX sifiep. M30TombI Kak
81 Pa3HOBUIHOCTH aT(f[MzB XUMHYECKOTO bubmorexa HOK
S eMeHTa https://m.edsoo.ru/00ada342
CTtpoeHHe IEKTPOHHBIX 000JI0YeK
82 aT(f)MOB. BHeKTpEHLI. DJIEKTpOHHAA bubnuorexa LOK
https://m.edsoo.ru/00ada6bc
opoHTanb.
CTpoeHHE IIEKTPOHHBIX 000JI0YeK
83 aT(f)MOB. 9Heprefnqec1<ne YPOBHU U bubnuorexa LOK
https://m.edsoo.ru/00ada6bc
MMOAYPOBHU aToOMa; s-, p-, d-opOurtanu
DIIEKTPOHHBIC KOHPUTYpAIIH U
84 BJ'ICKT;)OHHO-Fpa(l)H(it)IeCiIIjIeu(bopMyHH bubnuorexa LOK
ATOMOE https://m.edsoo.ru/00ada6bc
CtpoeHue 31eKTpOHHBIX 000JI0YeK
85 aTOMOB TepBbIX 2() 3JIEMEHTOB bubnuoteka [JOK
[Tepuoanueckoii cucremsl 1. U. https://m.edsoo.ru/00adabbc
Meunneneena
3aKOHOMEPHOCTH U3MEHEHHS pajnyca
26 aTOMOB XMUMHYECKHUX DJIEMEHTOB,

METAITNYECKUX U HEMETAJUIMYECKUX
CBOICTB I10 TPYIIIaM U Iepruoaam




3MeHeHMEe CBOUCTB COETMHEHNI

87 XMMHYECKUX 3JIEMEHTOB B IIEPUOJAX U
rpymnmax
XapakTepucTuKa XUMHIECKOTO
28 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuoreka [IOK
[Tepunoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpgeneena
3nauenue [lepuoauyeckoro 3akoHa
29 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [1. Bubmuotexa [JOK
N. MenneneeB — y4u€HbIN, TIeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
90 DNEeKTPOOTPULIATEILHOCTH ATOMOB bubmmoreka [JOK
XUMHUYECKHUX DJIICMCHTOB https://m.edsoo.ru/00adaab8
91 HMonHas xumuieckas CBs3b buommorexa LIOK
https://m.edsoo.ru/00adac34
9 KoBaneHnTHas nossipHasi 1 HEMOJISIpHAs bubnuoteka [JOK
XUMHUYECKast CBS3b https://m.edsoo.ru/00adaab8
DJIEKTPOHHBIE U CTPYKTYPHBIE bubnuorexa [JOK
93
(hopMyJIBI BEIIECTB https://m.edsoo.ru/00adaab8
Kpucrannuueckue u amopHbIe
94 BELECTBA. THUIIBI KPUCTAIUIMYECKUX
peIeToK
95 CreneHb OKUCTICHUS bubmmorexa LIOK
https://m.edsoo.ru/00adae28
96 OKucnauTeny 1 BOCCTAHOBUTEIHU bubnuorexa LOK
https://m.edsoo.ru/00adb076
97 OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK

peakmu

https://m.edsoo.ru/00adb076




CocraBieHue ypaBHEHUN

OOJBIINX TIEPUOIOB

OKHCJIUTEIbHO-BOCCTAHOBUTEIIHHBIX bu6mmoreka [IOK
98 . 1
peaKkIuii, METOT JJIEKTPOHHOTO https://m.edsoo.ru/00adb076
Oayranca
5 | mantnosewt copoomemora. | 1 biGorera LIOK
HaHull o Teme «CTpoeHue aToma.
P https://m.edsoo.ru/00ad9cb2
XUMUYECKasi CBSI3b»
KonrtponsHas pabota Ne5 mo reme
100 «CtpoeHue aroma. XuMudeckas | | Bubmuotexa [JOK
cBs3b» / Beepoccuiickas nmpoBepoyHas https://m.edsoo.ru/00adb486
paborta
101 PesepBHeIit ypok. O600ICHHE 1 1 bubmmoreka [JOK
CUCTeMAaTH3aIHsI 3HAHHHA https://m.edsoo.ru/ff0d61c6
102 PesepBHelit ypok. O600IICHHE 1 1 bubmmoreka [JOK
CUCTeMAaTH3aIusI 3HAHHHA https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 102 5 6
[MTPOI'PAMME
9 KJIACC
KoanuyecTBO 4acos JlaTta
JIeKTPOHHBIe NN (ppoBbIE
Ne i/m | Tema ypoka Kontpoabn | [IpakTnuyeckn | H3y4eHH
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
ble padoThl | € padoThI b
1 CrpoeHue aToMOB 1
[TocnenoBaTenbHOCTh 3aMOJIHEHUS
2 3JICKTPOHHBIX OpOUTAICH aTOMOB MaJIbIX U 1




[Tepnonnueckuit 3akoH. Ilepuonnueckas
cHCTeMa XUMMHYECKuX 3aeMeHToB JI. W.
Meunneneena

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XAMHYECKHUX 3JIEMEHTOB U UX COCIMHEHHUI B
rpyIIax ¥ Neproaax

bu6nmuoreka [JOK
https://m.edso0o.ru/00adb6b6

Knaccudukanus 1 HOMEHKIaTypa
HeopraHnueckux BeriecTB. CTeneHb
OKHCIICHHSI U BaJICHTHOCTb

bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2

Bune! xumuuecko cBsg3n. OOMEHHEBIN U
JIOHOPHO-AKLIENTOPHBIA MEXAHU3M
00pa30oBaHMs KOBAJICHTHOU CBSI3U.
MeKMONEKYIIIpHBIE B3aUMOJACUCTBUSA

bubmuorexa [JOK
https://m.edsoo.ru/00adbac6

THUIIBI KPUCTAININYECKUX PEIIETOK,
O0COOCHHOCTH CTPOCHHUS KPUCTAIITHNIECKIX
petETOK. 3aBUCUMOCTh CBOMCTB BELIECTBA OT
TUIA KPUCTAJUTMYECKOMN PELIeTKU U BUA
XUMHYECKOH cBsi3U. CTpoeHUe BENIecTBa B
TBEP/IOM, JKUJKOM, Fa3000pa3HOM COCTOSIHUU

Knaccudukanus XuMu4eckux peakiuii mo
Pa3IUYHBIM PU3HAKAM

bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0

DHepreTrKa XMMUYECKHX PEaKIuii.
TennoBoii 3¢ (hekT XUMUYECKOH peaKIHH.
3akoH ['ecca u ero cineacTBus

10

[Tporuo3upoBaHre BO3MOXHOCTH
IPOTEKaHUs XMMHUYECKUX MpPEBpallleHui B
Pa3IUYHBIX YCIOBUSX HA OCHOBE




MPEACTABICHUN XUMUYECKON KUHETUKHU U
TEPMOJIMHAMUKH.

11

IToHsATHE O CKOPOCTH XUMUYECKON PEAKLUU.

HOHSITI/IG O TOMOI'CHHBIX 1 FeTepOI‘eHHBIX
peakuusax. 3aKoH JAEHCTBYIOIIMX Macc.
®DakTOpPHI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKON peaKkuu

bu6nmuoreka [JOK
https://m.edsoo.ru/00adbe9a

12

IlonsaTHe 0 XUMHUYECKOM PAaBHOBCCHHU.
q)aKTOpBI, BJIIMAIOIIKWE HA ITOJIOXKXCHHEC
XUMHYECCKOTI'O paBHOBECHU .

bu6nuoreka [JOK
https://m.edsoo.ru/00adc28c

13

[Tpunnun Jle arense. IIporaosupoBanue
BO3MOKHOCTH IIPOTEKaHUS XUMUYECKUX
IIPEBPALLCHNUI B PA3JIMYHBIX YCIOBUAX

14

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuu

bubmuorexa [JOK
https://m.edsoo.ru/00adcade

15

BaxkHple OKUCIUTEIN U BOCCTAHOBUTEIH.
[lepmanranaT kanus

16

CBolicTBa MPOCTHIX BEIIECTB — METAIOB U
HEMETAJJIOB, KKCJIOT U COJIEH — B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIHSIX

17

DIIEKTPOIIN3

18

[IpakTuueckas padora Ne 1. Pemenue
DKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME
«OKHUCIINTEIbHO-BOCCTAHOBUTENBHbBIE
peakumn»




KonTtponbnas padora Ne 1 o teme

19 «OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUYECKHUX PEaKIIHiD»
20 PacTBOpeHue kak (hpU3NKO-XUMUYECKUI
nporecc
71 Teopus 2IEKTPOIIUTUYECKON JUCCOLALUY. bubmmoreka [IOK
CunbHbIe U cllabble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
DNEKTPOIUTHYECKAs JUCCOLUAIUS KUCIOT,
OCHOBaHui# u coneil. CBOMCTBA KHUCIIOT,
22 OCHOBaHMUM, COJIEH B CBETE
ANEKTPONUTUYECKON TUCCOLIUAIIH.
Bonopoansliil nokaszarens
[Tpaktuueckas padota Ne 2. Pemenue
23 JKCIEPUMEHTAIBHBIX 33Ja4 110 TEME
«DNEKTPONUTHIECKAS TUCCOIHAIIHS
24 Peakuuu nosnoro oomena. Mlouusie bu6mmoreka [IOK
YpaBHEHUS PEaKIIHA https://m.edsoo.ru/00add448
e XI/IMI:I‘ICCKI/IC CBOICTBa KncnovT, OCHOBaHUH, BuGmorexa LOK
COJICH B CBETE TP e/:[uc TaBJeHHi 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKOM TUCCOLIUAIIUU
%6 K bubmnorexa [JOK
ATICCTBEHHBIC PCAI Ha HOHb! https://m.edsoo.ru/00add8b2
7 n . bubmnorexa [JOK
OIFTHE O THAPOTHSe CoIeH https://m.edsoo.ru/00add9d4
28 HNoHHble ypaBHEHUS THAPOJINA3A COJICH
[IpakTuueckas padora Ne 3. Perenue BuGmorexa LOK
29 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME

«'upponus conen»

https://m.edsoo.ru/00addbfa




O0001IEeHUE U CUCTEMATU3ALUS 3HAHUMA.
BoIunciienust Macchl POAYKTa PEAKIHH 10
W3BECTHOM Macce OJHOTO U3 UCXOIHBIX

bu6mmoreka [IOK

30 BEIIIECTB, B3STOTO B BUJIC PACTBOPA, https://m.edsoo.ru/00addd12
COJIEPIKAIIETO ONPEAECTEHHYIO
KOHIIEHTPAIMIO PAaCTBOPEHHOTO BEIIECTBA
KonTponsHas padora Ne2 mmo Teme
31 ((9J'IGII<)Tp0J'II/ITIf‘IeCKaSI IYCCOIMAIMSL. bubmorexa [TOK
https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
32 OO6m1as XxapakKTepUCTUKa HEMETAIIIOB
33 OO01mast XapakTeprCTHKA TAJIOTCHOB. BuGmiorexa LIOK
https://m.edsoo.ru/00addfe2
34 XuMHYECKHE CBOMCTBA rajIOreHOB. bu6mmoreka [IOK
XuMHUYECKHE CBOMCTBA XJIOpa https://m.edsoo.ru/00addfe2
35 Baxwuelime coeMHEeHUs XJI0pa U UX
HaXO0JXXJICHWE B TIPUPOJIC
Xnoposogopon. ConsHas KUCIIOTa,
36 XHMquCIi[HS cﬂoﬁCTBa MOJy4YeHUE BuGmiorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
IIpakTuueckas padota Ne 4 mo reme
37 «lPlonyquHe COIjIHHOfI KHCJIOTBI, U3y4YeHUe €€ Bubmmorexa LIOK
N https://m.edsoo.ru/00ade348
CBOMCTBY»
18 [TonsATHE O KUCTOPOACOAEPKAIIUX KUCIOTaX
XJIOpa ¥ UX COJISAX
BblqncnveHHﬂ M0 YpaBHEHUSIM XUMHYECKUX BuGmorexa LOK
39 pEeaKInii, €CJIM OJIUH U3 PEarcHTOB JaH B

U30bITKE

https://m.edsoo.ru/00ade4 88




OO01mas xapakTepucTrka 3eMeHToB VIA- bubmmoreka [JOK
40
TpyMIIbI https://m.edsoo.ru/00ade64a
41 HaxoxneHnue cepbl 4 €€ COEJUHEHUN B bubmmoreka [IOK
npupoze. XMMHYECKHe CBOMCTBA CEPHI. https://m.edsoo.ru/00ade64a
CTpoeHue U CBOMCTBA MPOCTOrO BEIIECTBA bubmuorexa [JOK
42
cepbl. AJUTOTPOITHBIE MOAU(DHUKAIIIH CEPBI https://m.edsoo.ru/00ade64a
CepoBoaopo, cTpoeHue, Pu3ndeckue u bubmuorexa [JOK
43 .
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
44 0 bubmmoreka [JOK
KCHJIBI CEPBHI.
A P https://m.edsoo.ru/00adea28
45 C bubmmoreka [JOK
€pHHUCTAsi KUCIIOTa U €€ COIU
P https://m.edsoo.ru/00adea28
46 CepHas KUCJIOTa U €€ CoNu: (pu3nyecKue u bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKINH, JIeKAIIUE B OCHOBE
47 MPOMBIIIUICHHOTO CTI0C00a MOTydIeHHS bubmuorexa [JOK
CEPHOM KUCIOTHI. XMMUYECKOE 3arpsiI3HCHHE https://m.edsoo.ru/00adec8a
OKPYKAIOIIeH CPeIbl COCTMHCHUSIMHU CEPhI
Berauciienust Macchl pOAYKTa PEAKIHH 10
48 3BECTHOM MacCOBOW (IZ)6H}'éK op”) (I)l e (%) Bubmiorexa LIOK
W3BECTHON M BOI (00BEMHOIT) TOT
A ° https://m.edsoo.ru/00adec8a
€r0 BBIXO/Ia OT TEOPETUICCKH BO3MOKHOTO
Brruucnenus maccoBoit (00BEMHOIN) 10T
49 (%) BBIXOJA MPOAYKTA PEAKIMH 110
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIIECTBA U MPOIAYKTA PEAKIHH
OO0I1as XxapaKTepUCTHKA 3JIEMEHTOB V A-
o P P bu6mmoreka [IOK
50 rpynmsl. A30T, paCOpOCTPAaHEHUE B IPUPO/IE,

buznyeckue 1 XuMUYeCcKre CBONCTBA

https://m.edsoo.ru/00adeeab




A30T, pacipoCTpaHeHUe B IPUPO/IE,

51 .
bu3nYecCKre ¥ XUMUICCKHE CBOHCTBA
AMMHUak, ero Gu3nIecKue U XUMUIECKUE bu6nuoreka [JOK
52 .
CBOWCTBA, MOJyYCHHE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTrueckas padota Ne 5 mo Teme
53 ﬁ P bubmuorexa [JOK
«[TonydyeHne aMMuaKa, U3y4eHre ero
. 7 7 https://m.edsoo.ru/00adf180
CBOMCTBY»
54 Conu aMMOHUSA
55 Oxcunp! azora (I, I1, 111, IV, V)
AzoTHcTas kuciiora. A30THas KHUCIIOTa, €€
¢u3nUecKrue 1 XUMUYECKHE CBOMCTBA. bubmmoreka [IOK
56 .
[IpombInIeHHOE MOTy4YeHUE a30THOU https://m.edsoo.ru/00adf306
KHCIIOTHI
Hcnonp30BaHue HUTPATOB U COJIEW aMMOHUS
B Ka4eCTBE MUHEPATIBHBIX YIOOpPEHUH. bubmmoreka [IOK
57 .
XUMHUECKOE 3arps3HEHUE OKPYXKaroIen https://m.edsoo.ru/00adf518
Cpebl COeTMHEHUSIMH a30Ta
®dochop. AIoTpoIIHbIE MOU(PUKAITUH.
58 o $op P ah . 5 bubmuorexa [JOK
W3WYECKUE U XUMUYECKUE CBOWCTBA,
https://m.edsoo.ru/00adf68a
MOJTy4YeHUE
Oxcunpl dhocdopa (III) u (V), dochopras
59 A (ﬂ) $opa (1) x (V). pocop bu6mmoreka [IOK
KHUCT0Ta, GU3UUYECKUE U XUMUIECKUE
. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4CHUE
Hcnons3oBanue (hocdaToB B KaueCTBE
ocd N bu6mmoreka [IOK
60 MUHEPAITbHBIX yIOOpEeHH. 3arps3HeHne

MIPUPOTHOM cpebl pochaTamu

https://m.edsoo.ru/00adfc20




VYraepon, aluIoTpONHbIE MOIU(DUKAIIH,

bu6mmoreka [IOK

61 paCHp0CTpaHeHI/If B npupojie, Gu3nvIecKue u https-//m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxcupel yraepoaa, ux Gpuandeckue u
2 XHUMUYCCKHE CBOMCTBA. DKOJIOTNYCCKHUE bubnuoreka [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(IV)
63 VronpHasg KACIOTa U €€ COIIN Bubmmorexa LHOK
https://m.edsoo.ru/00ae006¢
[Ipaktrdueckas pabora Ne 6 o Teme
64 "l'Il)onyquHe yFI.))IeKI/ICJIOFO rasa. bubmmorexa LIOK
https://m.edsoo.ru/00ae027¢
KauectBenHas peaxius Ha KapOOHAT-HOH"
[TepBoHaYaIbHBIC TTOHATHS 00 OPTAHHMYECKUX
65 BEILECTBAX KAK O COCAUHEHUSAX YIIIEPOAA. bubmmoreka [IOK
[TpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U HX https://m.edsoo.ru/00ae054¢
pOJb B OBITY U IPOMBIIUICHHOCTH
[ToHsITHE O OMOJIOTMYECKH BaXKHBIX
66 OpPraHUYECKUX BEIECTBAX — XKHUpax, Oenkax bubmmorexa IOK
https://m.edsoo.ru/00ae054¢
U yTJIeBOAAX
Kpewmnuii u ero coegunenusi. @u3ndeckue u bu6mmoreka [IOK
67 .
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ae080a
ITpakTrueckas padora Ne 7. Pemenue
68 3KI:3HepI/IMeHTaJ'II;)HI>IX 3a7a4 10 TEME bubmorexa [OK
. https://m.edso00.ru/00ae0bf2
«BaxHeimme HeMeTalIbl U UX COSAUHCHHS
69 Oxkcua kpemuusi(IV), kpemHueBast KMCIIOTA, bubmuorexa [JOK
CUJIMKATHI. https://m.edsoo.ru/00ae080a
70 bop. bopnas kucnora




KonTtponbHast padora Ne3 o teme

Bbu6nuoreka [JOK

71 .
«Baxxueiinire HeMeTayUIbl X UX COEIUHEHU https://m.edsoo.ru/00ae0el 8
Brruucnenus maccel (00b€Ma; H.y.) IPOIYKTa
7 peakuuu o qaHHoi macce (00BEMY)
MCXOJIHOTO BEIIECTBA, COACPIKAIIETO
OTIpeNIeNIEHHYI0 MAaCCOBYIO JIOJTIO TTPUMECEH
OO01mas xapakTepuCTHKa XUMUIECKUX
P P bubmuorexa [JOK
73 DJIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX
https://m.edsoo.ru/00ael103e
nonoxxkenus B [ICXD JI.U. Menaeneena
Mertannudeckast CBsI3b U METAJUTMUECKast

74 KpUCTAJIIIMYECKAsl pEIETKA. 3aBUCUMOCTh bubmmoreka [IOK
(U3HYECKUX CBOWCTB METAIIJIOB OT CTPOCHHUS https://m.edsoo.ru/00ae103e
KPHUCTAIIJIOB
OO01mure XuMHYECKHEe CBOMCTBA METAJIIIOB.

75 5 . . bubmmoreka [JOK

JCKTPOXUMHUCCKUH Psi/T HATIPSKCHUIN
p p P https://m.edsoo.ru/00ael 156
METAJIJIOB
OO6mue cnocoObI MOTYYEHUS METAJIIOB.

76 CnnaBel. Beruncnenus no ypaBHEHUAM bubmmoreka [IOK
XUMHUYECKHX PEeaKLui, ey OJIUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COACPKUT MPUMECH
DIIEKTPOJIN3 PACIUIABOB U pacTBOPOB COJIEH

77 P P 5 P P bubanorexa HOK
KaK OJIMH U3 CTIOCOOOB MOTYYCHHS METAJIIOB

- https://m.edsoo.ru/00ael 156
O6u1re cnocoObl MOTyYSHHsI METAJLIOB.

73 BbruuciieHus Mo ypaBHEHUSIM 3JICKTPOITH3a

pacIjiaBOB U pacCTBOPOB BEIIECTB
Bbu6nmuoreka [JOK
79 [ToHsiTHE O KOPPO3UU METAIIIIOB

https://m.edso0.ru/00ael1278




Braucienns cocraBa cMeceii ¢

80 HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU
[[lenounbie MeTamibl. HaxoxaeHue B bubmuorexa [JOK
81 .
npupoze. CBoiCTBa MIETOYHBIX METAJIOB https://m.edsoo.ru/00ae14b2
82 Okcuabl U THAPOKCUJIBI HATPUS U KAJTHSI bubmorexa [IOK
https://m.edsoo.ru/00ae14b2
Meramibl 2A rpynnsl. Baxueime
83 COCTUHEHUS KaIJ)I}Ile_IlI/ISI W Mar"us, CBOICTBA bubmorexa [TOK
’ ’ https://m.edsoo.ru/00ael5e8
PUMEHEHUE
bu6mmoreka [IOK
5 ormoem somteroms o yerpanc’ htps:/m.edson.ru00elack
https://m/edsoo.ru/00ael1886
. bu6mmoreka [IOK
85 Admromui https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHJIA U bubmmoreka [IOK
86
THJIpOKCUIA https://m.edsoo.ru/00aelc64
%7 OO1m1ast XxapakTepUCTHKA METAJIJIOB
NOOOYHBIX MOATPYIII
88 Menp u cepebpo
[TepBoHauYaNbHBIE MPECTABICHUS O
&9 KOMIUIEKCHBIX coenHeHusiX. [Ipeacrapnenus
00 aMMHaYHBIX KOMIUIEKCaxX cepedpa U MeIu
90 [unak
o1 AmMdoTepHbIE CBOICTBA OKCHUIIA U

TUAPOKCHIA IIMHKA




Bbu6muoreka [JOK

92 Keneso ! https://m.edsoo.ru/00ae1d86
93 Oxkcuapl, TuapoKcuabl U conu xkenesa (1) u 1 bu6nuoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
UyryH U cTajlb — CILJIaBbI XKeJe3a.
94 . 1
O06o001IeHre U cucTeMaTr3aIus 3HaHHIA
[TpakTrueckas padora Ne 9. Pemenue
95 3KI:3HepI/IMeHTaJ'II;)HI>IX 3a71a4 110 TeMe 1 bubnmorexa LHOK
. https://m.edsoo.ru/00ae3de8
«BaxkHe#mme MeTallTbl M UX COSTUHCHHMS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKI[Ui, eCII OUH U3 PEarcHTOB JaH B
96 5136LIHTK6’I/IHH co;[epmmr;pnMecn. ! 1 bubnmorexa LHOK
N https://m.edsoo.ru/00ael750
Brranciierust MaccoBOi J0JIH BBIXO/1a
MPOJYKTA PEaKIUn
97 Kontposbnas padota Ne4 o Teme |
«BaxxHeue MeTalljibl 1 UX COCIUHCHUS
08 BemecTBa 1 maTepuansl B IOBCEIHEBHOU 1 Bbu6nmuoreka [JOK
JKU3HU YeJoBeKa https://m.edsoo.ru/00ae350
99 XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH 1 bu6mmoreka [IOK
CpeIbI https://m.edsoo.ru/00ae4270
100 Posib XuMHUu B pelIeHUH YKOJTOTHUECKUX | bu6mmoreka [IOK
npoliieM https://m.edsoo.ru/00ae4270
101 PeseprubIil ypok. O6001IEeHNE 1 | bubmuorexa [JOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/00ae0d0a
102 Pezepublit ypok. O6001eHue 1 | bubmmoreka [IOK
cHUCTeMaTu3alysl 3HAHUI https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA30OBATEJIbHON ITPOT'PAMMBI

8 KUIACC
Kon
nposep .
AEMOLO IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
PEIYILT o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
ara
1 I1o Teme: «IlepBOoHaYanbHbIE XUMUUECKUE TOHITHS
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKHMA
AJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh (OAHOpPOJAHAs U
HEOJTHOPO/IHASA), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYyJspHas macca,
11 KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAash Macca, MaccoBas JOJIsI XUMHUYECKOTO
' 3JIEeMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM, XUMHUYECKasl peaKius, KiacCupuKanus
peaKiuii: peaklMy COCIUHEHHUS, PEaKIMU pPa3jI0KEHUs, PEaKIUU 3aMeIleHHUs,
peakiuu oOMeHa, 9K30- U YHAOTEPMUUYECKHUE PEaKIIUU, TETUIOBOK P (HEKT peakiuy,
pacTBOp, MaccoBas J0JIs BemecTBa (IPOIEHTHAs! KOHIICHTPAIHsI) B PACTBOPE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA U MPUMEHSTH 3TH
' TIOHATHS TPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI
13 UCIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY [UJIsl COCTaBi€HHsI (POpMys BeEIIeCTB U
' YpaBHEHU XMMHYECKUX PEAKIUI
14 pacKpbIBaTh CMBICH 3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YYEHUsI, 3aKOHa ABOTaJIpo
1.5 OTIPEeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIaCCU(UIIMPOBATh XUMUYECKUE peakluu (10 YHCIy U COCTaBYy y4yacTBYIOIIUX B
' peaKIiy BEUIECTB, 110 TeIIOBOMY 3 deKTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
1.8 BBIUHCIISITH MACCOBYIO JIOJTFO XUMUYECKOTO JIEMEHTA 10 POPMYJIE COSAMHCHHSI,
1.9 BBIYUCIISATH MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE
110 MPUMEHSTh €CTeCTBEHHOHAYYHBIE METOJbI TMO3HAHUS — HAONIO/IEHUE, U3MEPEHHE,
' MOJICIMPOBAHNE, IKCIIEPUMEHT (pEeaIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxxHeiime npeACTaBUTEIN HEOPTaHUUYECKUX BEIIECTB)
71 PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX MOHSATUI: OKCUJ, KHCIIOTa, OCHOBaHUE,
] COJIb
29 ONpEeNIENATh MPUHAJIC)KHOCTh BEIIECTB K ONMPENETIEHHOMY KJIACCY COEAUHEHUH IO
) dbopmynam
2.3 KJIaCCU(DUITMPOBATh HEOPTAHNYECKHUE BEIIECTBA
XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHYECKUE CBOMCTBA BEIIECTB PA3IMUHBIX
2.4 KJIACCOB, TMOATBEpP)KJasi OINHUCAHME MPUMEPaMU MOJEKYISPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PeaKuil
75 MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
' BO3MOKHOCTH IPOTEKAHUSI XMMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSIX
CIeIOBaTh TPaBUJIaM TOJIb30BAHUS XUMHUYECKOW TMOCYIOW H J1TaOOpaTOpHBIM
o0opy/soBaHUEM, a TaK)Ke MpaBUJIaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C
2.6 UHCTPYKIIMSMH TI0 BBIIIOJIHEHUIO JAa0OPAaTOPHBIX XUMHYECKHX OIBITOB II0
MOJIYYCHUIO W COOMpaHHWIO Ta3000pa3HbIX BeEMmIECTB (BOJOPOJA M KHCIOPOIA),
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPENEIEHHONM MAacCOBOM [OJIEM PACTBOPEHHOIO




BEILIECTBA, IUIAHUPOBATh M  MPOBOAUTh XUMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOILBIO HHIUKATOPOB (JIAKMYC,
dbenondTanert, METHIOPAHXK U IPYTHE)

2.7 MPOBOJUTH PACUYETHI O YPABHEHUIO XUMUUYECKON peakinu
I[To Teme: «llepuomnueckuii 3akoH W Ilepuoguueckass cucremMa XHUMHUYECKHUX
3 anementoB JI. WM. Mengeneea. CrpoeHue aTOMOB. XHMHYECKas CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIHI)
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATUMN: AIPO aTOMa, 3JIEKTPOHHBII
31 CJIOM aToMa, aTOMHasi OpOUTaNlb, PalyC aroMa, XMUMUYECKasl CBS3b, MOJIIpHAS U
' HEIOJISIPHAST KOBAJIEHTHAsl CBSI3b, 3JIEKTPOOTPULATEIBHOCTh, UOHHAs CBS3b, HMOH,
KAaTHOH, aHUOH, CTETIeHb OKUCJICHHS
3.2 KJIacCU(UITUPOBATh XMMUYECKHUE HJIEMEHTHI
OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy [lepumomudeckoii CHCTEMBI
33 XUMHUYECKHX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «rJaBHas nmoarpynna (Arpynma)» u
«moboyHas noarpynmna (brpymnma)y», «manbiey» U «00NbIINe) MEePHOIbI
packpsiBaTh cMbica [lepuonnueckoro 3akona .M. MenzaeneeBa: 1eMOHCTPUPOBATH
34 MNOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT HMX
nosioxkenus B [lepuoanueckoii cucreme
COOTHOCHUTH 0003HAUEHUS, KOTOPhIE UMEIOTCs B Tabnuie «llepuoamdeckas cucrema
35 xuMuueckux snemeHToB JI.M. MenzaeneeBa» ¢ 4YHMCIOBBIMH XapaKTEPUCTHKAMHU
’ CTPOCHHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsl sapa, oOImee 4Yuciio
9JIEKTPOHOB U pacnpeziesieHue X MO0 3JIEKTPOHHBIM CII0SIM)
3.6 OTIPEeIIATh CTENEeHb OKUCICHHSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
37 OTIpeeNATh BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs M MOHHAs) B HEOPTraHMYECKHUX
’ COCTMHEHUSIX
9 KIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
posep 00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 0011ero 00pa30BaHUs
pe3yJabTara

1

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIUs)

1.1

pacKpbIBaThb CMBICT OCHOBHBIX XHMHUYECKHX TIIOHATHHA: PacTBOP,
Z-).HGKTpO.HI/ITBI, HGBHGKTpO.HI/ITBI, BHGKTpOHHTI/I‘IeCKa}I Jucconuanus,
peakIuu HMOHHOTO OOMEHa, Karajau3aTop, XHMHUYECKOE pPaBHOBECHE,
oOpaTuMble U HEOOpaTUMbIE PEaKIIUH, OKUCIUTEIbHOBOCCTAHOBUTEIBHBIC
peaKI_[I/II/I, OKHUCIHUTCIIb, BOCCTAaHOBHUTCIIb, OKHCJIICHHMC W BOCCTAHOBJICHHC,
ajutoTponusi, aM(pOTEPHOCTh, XUMHUUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs,
METaJuIMuecKasi), KpUCTAJUIMYecKass pemeéTka, CIUIaBbl, CKOPOCTb
XUMHYECKOW peaKkuu

HIUIIOCTPUPOBAThL B3aWMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHUH U

1.2 MMPUMCHATH OTU MMOHATHS IMTPU OTTMCAHUN BCHICCTB U UX npeBpameHHﬁ
COCTAaBJIAATb  YpPAaBHCHHA BHGKTpO.HI/ITI/I‘IeCKOI\/'I Jucconuanvu  KHCIIOT,
1.3 1IEJI0YEH M COJIeH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIU HOHHOTO
oOMeHa
1.4 PACKpPBIBATH CYHIHOCTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/II\/'I
' MOCPEJICTBOM COCTaBJICHUS AJICKTPOHHOTO OajaHca 3THX PeaKIni
1.5 MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakiinu




ITo temam: «Hemeramnel M uxX coeauHeHus» W «MeTalwipl U HX
COETMHEHU)

2.1

XapaKTepu30BaTh (OMHUCHIBATh) OOMIME W CHEHMUPUISCKHE XUMHYECKHE
CBOMCTBA TPOCTBIX W CIOXHBIX BEHIECTB, MOATBEP)KIasi OIHMCAHHE
[IpUMepaMu MOJIEKYJISIPHBIX UM HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX peaKuii

2.2

COCTABJISITh YPaBHEHUS pPEaAKIHi, TOITBEPKIAIONIUX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHMU:,

2.3 BO3MOKHOCTH TPOTEKAaHUSI XUMHUYECKUX TMPEBPAIICHUH B Pa3IMYHBIX

YCHOBHUSX

cJ1ea0BaThb ImpaBujiaM II0JIB30BaHUA XUMHYECKOU HOCYI[Oﬁ u
1abopaTOpHBIM 00OpPYIOBaHWEM, a TakK)Ke IMpaBUiiaM OOpaIIEeHUsS C

2.4 BCIICCTBAMHU B COOTBCTCTBHU C MHCTPYKOUAMU 110 BbIIIOJIHCHHUIO

7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TIOJIYYECHUI0 M COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKHUCIIOTO ra3a)

MPOBOJIUTh PEAKIUH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMUHbIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM NYTEM XJOpUI-, OpOMHA, WO,

2.5 kapOonar, ¢ocdar, cunukar, cynb}ar, TUIPOKCUAMOHBI, KATHOHBI

aMMOHHUSI, MOHBl H3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOLUIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

ITo Teme: «XuUMUS U OKPYXKAIOILAsL CPEA»

3.1

pacKpbIBaTh CMBICH OCHOBHBIX Xxumuueckux mnoHstui: [1JIK Bemectsa;
KOPPO3Hsl METAJNIOB

PUMEHATH OCHOBHBIC ONEPALUU MBICTUTEIBHOMN ACITEIbHOCTH — aHAIHM3 U
CUHTE3, CpPaBHEHHE, 0000IICHHE, CUCTEMATH3aIUIO, BBISIBICHUE TPHYNHHO-

3.2 CJICZICTBEHHBIX CBSI3€d — JJISI U3YUYECHUSI CBOMCTB BEIIECTB U XMMUUYECKUX

peakuuii; eCTEeCTBEHHOHAyYHbIE METOJbI IIO3HAHUS — HaOII0JIEHNE,
U3MepeHHe, MOIETMPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICIICHHBIN)

8 KJIACC

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon

IIpoBepsieMblil DJIEMEHT COIEPKAHUSA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumun. Poib XMMHM B KU3HU Y€JIOBEKa. XUMUA B cUcTeMe HayK. Temna u
BelecTBa. Gu3nuecKue CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB

1.2

HOH}ITI/Ie 0 MECTOJax IIO3HAHHA B XHUMHU. I’II/ICTBIG BE€IIECTBA U CMCCH. CHOCOGBI
pasaeneHus cMecen

1.3

ATOMBI U MOJIEKYJIbIl. XUMUYECKHE 3JIEMEHTBl. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTbie U cinoxHbIE BenecTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE

1.4

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA CcOCTaBa BewmecTB. OTHOCHTENbHAs aTOMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10JIsi XUMHYECKOTr0 3JIEMEHTA B COEAMHEHUN

1.5

Konmnuecto BemecTa. Moabs. MonsipHas Mmacca. B3auMocBsI3b KOJIMYECTBA, MacChl
U 4YHcla CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacuérsl mo ¢gopmynaM XUMHUYECKHX
COCIMHEHUI




1.6

DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMHUUYECKasl pEaKlns U €€ MpU3HaKku. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XHMHYeckue ypaBHeHus. Kmaccudukanums
XUMUYECKHUX peakinuid (COeTMHECHMS, PAa3JIOKEHUs, 3aMEIIICHUS, OOMEHa)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IMOCYAOW, C MpaBUIaMU
paboTsl B 1abopaTopuu U npuémMamu oOparieHus ¢ 1abopaTopHBIM 000pyIOBAHUEM,
U3YyYEHUE U onucaHue (U3MUECKUX CBOWCTB 00pa3ll0B HEOPTaHUYECKUX BEIIECTB,
HaOmroeHne ¢u3ndeckux (IUIaBICHUE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B
CTYINKe, KHUIIEHHE M KOHJIEHCAIMsl BOJbI) U XUMHUYECKHX (TOpEeHHE CBeuH,
MpPOKaJIMBAaHUE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE MENIa C KUCJIOTOMN) SIBJICHUMH,
HAOJMIO/IEHUE U ONHMCAaHWE NPHU3HAKOB MPOTEKAaHUS XUMHYECKHX peakIuil
(pa3noxeHue caxapa, B3aWMOJICHCTBHE CEPHOM KHUCIOTHI C XJOpUIOM Oapwus,
pasznoxenue ruapokcuaa meau(ll) mpu HarpeBaHWHM, B3aUMOJEHCTBHE Kele3a C
pactBopom conu meau(Il), usyuenune crnocoboB pazneneHus cMeceld (C MOMOIIBIO
MarHuta, (GUIBTPOBAaHHWE, BBIMAPUBAHUE, JAUCTWIUIALMSI, Xpomatorpadusi),
NPOBEICHUE OYMCTKU MOBAPEHHOM coyiv, HAOMIOJEHUE M ONMHCAHUE PE3yJIbTaToOB
MIPOBEACHUS OINBITA, WIJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE
MoJiesIell MOJIEKYT (IIapOCTEP>KHEBBIX )

Bakseiiue npeacTaBUTeIN HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmech ra3os. Coctas Bozayxa. Kuciopos — 35€MEHT U IPOCTOE BELIECTBO.
Haxoxnenue xucnopoga B mnpupone, ¢Gu3MyecKne M XHUMHUYECKHE CBOMCTBA
(peakuuu ropenus). Oxcunapl. Ilpumenenue kuciopoga. CrnocoObl MONTYYCHHS
KHUcIoposa B Jaboparopud M TMPOMBIIUIEHHOCTH. KpyroBopor kuciopoaa B
npupone. O30H — aJIoTpoIHas MOIU(UKAIIHS KUCIOPOAA

2.2

TennoBoit 3pPekT XUMHUUECKON peakiy, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHIOTEPMHUUYECKHE peakuuH. TOIUMBO: yroib M MeTaH. 3arps3HEHUE BO31yXa,
yCUJICHHE TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CII0s

23

Bonmopon — snmemeHT M mpocroe BemiecTBO. HaxokieHue Bonopona B INPHUPOJE,
du3nuecKre 1 XUMUYECKHUE CBOICTBA, MPUMEHEHHUE, CIIOCOO0bI noryyeHus. KucioTsl u
conu

2.4

ModnsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBorcTBa BoAbl. Bona kak pactBopureins. PactBopbl. HachleHnsie u
HEHACBILICHHBIE PAcTBOpPBI. PacTBOopuMOCTh BemiectB B Boxe. MaccoBas noms
BELIECTBA B paCTBOpE. XUMHUUECKHE CBOICTBA BOJbl. OCHOBaHUs. Poib pacTBOpOB B
IPUPONE W B JKU3HHM 4YenoBeka. KpyroBopoT BoAbl B IpHUpOnE. 3arpsi3HEHUE
IpUPOAHBIX BoA. OXpaHa M 0YMCTKA NPUPOIAHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coeauHeHuil. Oxcunel.  Knaccuduxanms
OKCHUJIOB:  coyieoOpa3yroniue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTEpHBIC) U
HeconeoOpasyrome. Homenknatypa oxcunoB. Puszndeckue W XHMUYECKHE
cBOMCTBA OKCHAOB. [losTydyeHne okCu10B

2.7

OcHoBanus. Knaccudukamus oCHOBaHWMN: MIETOUYM U HEPACTBOPUMBIC OCHOBAHMSI.
HomeHnknarypa ocHoBanui. PuU3MyeCKHe U XHMMHUYECKHE CBOWCTBA OCHOBAHUM.
ITonydyenne ocHOBaHMIT

2.8

Kucnorel. Knaccudukamus kucior. Homenknatypa kucior. Pusznueckue u
XAMHUYECKHE CBOMCTBA KHCIOT. Pan aktuBHoctn wmetauioB H.H. bekerosa.
ITonydyenue KucCiIoT

2.9

Comu. Homenknatypa coned. ®dusznueckue M XHUMHUYECKHUE CBOMCTBA COJIEH.
ITonyuyenue cosen

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ




2.11

XUMHUYECKUH KCTIEPUMEHT: KaYeCTBEHHOE OIPEIEIICHUE COJIepKaHus KUCI0poia B
BO3/IyX€, MOJTy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3YUYEeHHE CBOMCTB KHUCIOPO/Ia,
HaOJI0/IEHUE B3aUMO/JICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUSI BO3SHUKHOBEHUS
U TpeKpamieHus: TopeHus (Mokapa), O3HAKOMJICHHE C oO0pas3laMH OKCHIIOB U
OIMCaHUE UX CBOMCTB, OJIy4YeHHE, COOMpaHue, paclio3HaBaHNUE U U3yYeHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMoieicTBre Bogopoaa ¢ okcuaom meau(ll) (Bo3moxkHO
WCITOJIb30BaHUE BUICOMATEPHAIIOB), HAOIIOIeHUE 00pa3IOB BEIICCTB KOJTMIECTBOM
1 Momb, HCcIeAOBaHHE OCOOCHHOCTEH pACTBOPEHUS BEIIECTB C Pa3TUYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOM J0Jei
pacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBHE BOJABI C MeETaIlaMU (HaTpUEM H
KaJlbliieM) (BO3MOXKHO  HCIIOJIB30BaHHWE  BHUICOMATEPUATIOB),  OIpEICICHUE
PacTBOPOB KUCJIOT U LIEIIOYEH C MOMOIIBI0 HHIUKATOPOB, UCCIIEIOBAHUE 00pa3IIoB
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIaCCOB, HAOMIOACHHE WU3MEHEHUS OKPAacKu
WHIUKATOPOB B PACTBOpPAX KUCJIOT M IEJI0YeH, N3yueHHEe B3aUMOJICHCTBUS OKCHIA
memu(Il) ¢ pacTBOpoM CcepHOM KHCIOTHI, KHCJIOT C METaUIaMH, peaKIuil
HEUTpanu3anuyu, MOJydeHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTaljia APyTUM U3 pacTBOpa COJIM, PEIlIeHHE SKCTIEPUMEHTANIbHBIX 33/1a4 [0 TEME
«BaxkHenmme KIacchl HEOPraHMYECKUX COCIMHEHUN»

IIepnonnueckuit 3axoH u [lepuoanueckas cucteMa XUMUYECKUX d1eMeHToB [[.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH

3.1

[lepBble MOMBITKM KJIACCU(PHUKAIMA XUMHUYECKUX 31eMeHTOB. [loHsTre 0 rpymmax
CXO/HBIX JJIEMEHTOB (ILEIOYHbIE M IIEJIOYHO3EMEIbHBIE METAJUIbl, TaJIOTEHBI,
UHEpTHBIE Ta3bl). OJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEepHble OKCHUIBl U
TUAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrtema xumudeckux snementoB [I.M.
MenneneeBa. Koporkonepuonnas u JumHHONepuoaHas (opmel [leprogmueckoit
cucrembl xumudeckux siaeMeHToB J[.MI. Menneneesa. Ilepronbl W TpYIIIbL.
Du3NUEeCKu CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI AIEMEHTa
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Crpoenne atomoB. CoctaB aTtoMHbIX saep. M3ortombl. Onektponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aToMOB  NepBbIX 20 XMMHUYECKMX  3JIEMEHTOB
Ilepuonnueckoit cucrembr .M. MenzaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTa MO ero nojoxxkeHuto B [lepuognueckoii cucreme [[.1. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHUsI pajuyca aTOMOB XUMHUYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpynmnaM M rnepuoaam. 3HaUeHHUE
[lepuoanueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMHUYECKUX SJIEMEHTOB JIJIsI
pa3ButTus Hayku U npakTtuku. J[.M. Mennenees — yd€HbIN U IpaKJaHUH

3.5

Xumuyeckass cBsizb. KoBaneHTHas (TONSpHAas W HEMOJNSpPHAas)  CBS3b.
DJIEKTPOOTPULIATEIHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenb okucieHusa. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. I[Iporecchbr
OKHUCJICHHUA U BOCCTAHOBJICHUA. OKI/ICHI/ITGJII/I U BOCCTAHOBUTCIN

3.7

XVUMUYECKUH IKCTICPUMEHT: H3y4eHHE 00pa3IloB BEIIECTB METAIJIOB U HEMETAJIIOB,
B3aWMO/ICHCTBHE THAPOKCHIA ITMTHKA C PACTBOPAMH KHCIIOT U IIETIOYEH, TPOBEICHIE
OIIBITOB, HIUTIOCTPUPYIOIIHX IMPpUMCPBI OKHCJIINTCIbHO-BOCCTAHOBUTCIIbHBIX
peakiuil (ropeHue, peakify pPa3IoKEHUs, COCTUHCHHS)

KJIACC

Kon

IIpoBepsieMblil 3JIEMEHT COJePKAHUS

BemectBo n xumunyeckas peakuus. [losropenue




1.1

[Tepuonuueckuii 3akoH. [lepuonuueckas cucrema XUMHYECKUX 3yieMeHTOB J[.U.
MenpneneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTHM B M3MEHEHUM CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KIS, KATBIUA U UX COSAMHEHUN
B COOTBETCTBUM C IOJOXKE€HHEM »7ieMeHToB B [lepuoauueckoil cucreme u
CTPOCHHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BUAbl XUMUYECKOU CBSA3U. THUIIBI KPUCTAUNIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH M BHUAA
XxumMHuueckoi cBsa3u. Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEILECTB
(MexayHapoHas U TpUBHAIbHAsS). XUMUUYECKUE CBOICTBA BEILIECTB, OTHOCSIINXCS
K pa3au4HbIM KjaccaM HEOPraHMYECKHX COCIMHEHHUM, TE€HETHYeCKas CBS3b
HEOPraHMYECKUX BEIIECTB

1.3

Knaccuukanuss XUMHUYECKUX peakIHid MO Pa3IM4YHbIM MpHU3HAKaM (TI0 YHCIY H
COCTaBy Y4YAaCTBYIOIIMX B pEaKkIUM BEIIECTB, MO TemiaoBoMy 3(ddekry, 1o
M3MEHEHMIO CTETIEHEH OKHCICHHMS XMMHYECKUX DJIEMEHTOB, MO0 0OpaTMMOCTH, IO
YUYacCTHIO KaTajau3aTropa). DK30- U SHIOTEPMUYECKHUE PEaKLUU, TEPMOXUMHYECKUE
ypaBHeHUs. [IoHsATHE 0 CKOPOCTH XMMUYECKON PEeaKuu

1.4

[Tonatue 006 OOpaTHUMBIX U HEOOPATHUMBIX XUMHYECKHX peakuusax. [loHsrue o
TOMOTEHHBIX U TE€TepOreHHBIX peaknusax. [loHsATHe 0 XMMHUYECKOM pPaBHOBECHH.
@akTopbl, BIHUAIOIIME HA CKOPOCTh XMMHUYECKOH peakiuu U MOJOXKEHHE
XMMHYECKOTO PaBHOBECHS

1.5

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC peaKimy, AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIHHO-BOCCTAHOBUTEIILHON  pEaKIIUU. CocraBneHue  ypaBHEHUU
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMd C  HCIOJB30BAaHHEM  METOja
AJIIEKTPOHHOTO OaslaHca

1.6

Teopus 3JEKTPOIUTUYECKONW JTUCCOIMAIUHU. OIJEKTPOJIUTHI M HEIJIEKTPOIUTHI.
KaTtnonbl, aHnoHbl. MexaHu3M [HCCOLMAIMU BEUIECTB C PA3JIUYHBIMU BHUIAMU
xuMudeckoi cBsi3u. Crenenb nucconmanuv. CUIIbHBIE U claOble DIIEKTPOJIUTHI.
Peakniun moHHOTO OOMEHa. YCIOBHS NpPOTEKaHUS PEaKIUid HWOHHOTO OOMEHa,
IIOJIHBIE U COKpAIIEHHBIE HOHHBIE YypaBHEHHUs peakuuid. CBOICTBa KHCIIOT,
OCHOBAHHH M COJICH B CBETE MPEACTABICHUIN 00 JIEKTPOTUTHICCKON TUCCOIUAIUH.
KauecTBeHHBIE peakiuy Ha HOHbL. [IoHATHE O rHApoaN3e conei

1.7

XUMHUYECKUU SKCIICPUMCHT: O3HAKOMIJICHUC C MOJACISAMU KPUCTAJUINYCCKUX
PEmETOK HEOPTaHMYECKUX BEIECTB — METAJIOB M HEMeTaJlIoB (TpaduTa 1 anmMasa),
CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIEAOBAHHE 3aBHCHUMOCTH CKOPOCTH
XUMHAYECKOH PEaKIMA OT BO3ACUCTBUS PA3JIMYHBIX (DAKTOPOB; HCCIIECAOBAHHE
ANEKTPOIPOBOJTHOCTH PACTBOPOB BEIIECTB, MpOIecca TUCCOIMAIUUA KHUCIOT,
miesovYe u cojie (BO3MOXKHO HCIOJIh30BAHWE BHCOMATEPHAIIOB); MPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOIIUX IPHU3HAKK MPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa
(oOpa3zoBaHue oOcajaka, BbIIACIEHHE Ta3za, O0Opa3oBaHWE BOJBI); OIBITOB,
WJUTFOCTPUPYIOIUX  IIPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKUUU
(ropeHHe, peaKkIy Pa3JIoKEHUs, COCIMHCHUs); paclo3HaBaHHE HEOPTraHHYECKUX
BCIIIECCTB C IIOMOIIBIO Ka4€CTBCHHbBIX peaKI_II/Iﬁ Ha HOHBI, PCIICHHUC
HKCIEPUMEHTAIBHBIX 33124

Hemeramier 1 ux COCIUHCHHUA

2.1

O6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusa. CtpoeHne U (pu3nyeckue CBOMCTBA NMPOCTBHIX BEIIECTB —
raJIOTeHOB. XHMMHYECKHE CBOWCTBA Ha TMpUMepe XJopa (B3aMMOJICUCTBHE C
MeTaJllIaMHi, HeMeTallaMH, Iienodamu). Xioposogopold. ConsHas KHUCIIOTa,
XMMHYECKUE CBOMCTBA, TMOJIydeHUEe, TMpuUMeHeHue. JlelictBue xjopa U




XJIOPOBOJIOPO/Ia HA OPTraHW3M UYeoBeKa. BaykHenIne XJIOpHUIbl U UX HaX0XKJICHHUE B
IpupoJie

2.2

OOm1as xapakTepucTuka 371eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHne W (U3NYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHbBIE MOAU(DUKALINU KUCIOPOJA U CEPBI.
XuMHudecKkue cBoicTBa cepbl. CepoBOAOPOI, CTpOEHUE, PU3HMUECKUE U XUMHUYECKHE
cBoiicTBa. OKcHIbl cepbl Kak IPEICTaBUTENIN KHUCIOTHBIX OKcuaoB. CepHas
KHCJIOTa, GU3UYECKHE U XMMHUYECKHE CBOMCTBA (00IIME KaK MpeACTaBUTENs Kilacca
KUCIOT W crhenuduueckue). XUMHUYECKHE PEaKIMH, JIeKaIllue B OCHOBE
MIPOMBIIIICHHOTO CIoco0a ToJydeHusl cepHOW KHCIOThL. [lpumenenue. Comu
CepHOM KUCIJIOTHI, KaYeCTBEHHAas peakius Ha cynbdar-noH. HaxoxaeHue cepsl u eé
COCAMHEHHI B Tpupoae. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH Ccpebl
COCMHEHUSIMH cepbl (KHCIOTHBIC MOXKIHU, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEIOTBPAIICHHS
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OO6m1ast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTEepHbIE CTENEHU OKHUCIEHHUS. A30T, pacnpoCcTpaHEHUE B IPUPOJE,
dbu3mvecKre 1 XuMUIecKrue cBoricTBa. KpyroBopot azora B nmpupojie. AMMHUaK, ero
bu3nUecKre U XUMHUYECKHE CBOWCTBA, ONyueHue U npuMeHenne. Coar aMMOHUS,
ux ¢pu3nYecKue U XMMHUYECKHEe CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuus Ha
WOHBl aMMOHUS. A30THas KHUCIIOTa, €€ TMoilyueHue, (pu3nueckue M XUMHYECKUE
cBOlicTBa (00mME Kak TPEACTaBUTENSI KJacca KHUCIOT M CHEIU(UUYECKHE).
Vcnonb30BaHNe HUTPATOB U COJICH aMMOHHS B KAU€CTBE MUHEPAIBHBIX YIIOOPCHHIA.
XUMHUYeCKOoe 3arpsi3HeHNE OKPYXKaloIIe cpeabl COeIMHEHUIMHU a30Ta (KUCIOTHBIE
JIOK]IM, 3arpsi3HEHHNE BO3/yXa, MOYBBI U BOJOEMOB)
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®ocdop, ammorponusle Mogudukanuu (ocdopa, ¢uznUecKHe U XUMUYECKHE
cBoiictBa. Oxcup dhochopa(V) u dhochopHas kuciora, GU3NIECKUE U XUMHUIECKUE
CBOMCTBa, moiydeHue. Mcmonbp3oBanue ¢GochaToB B KaueCcTBE MHUHEPATbHBIX
ynoOpeHuit

2.5

O6mr1as xapakTepucTrka 351eMeHTOB [V A-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIC CTENCHW OKUCICHHS. YTIIEpOJ, aUIOTPONMHBIE MoaudUKaImm,
pacnpocTpaHeHHe B MpUpoje, pusndyeckue U XMMHUECKHUe CBOMCTBa. ACopOLHus.
KpyroBopor yriepona B mpupone. Okcuibl yriaepona, HX (HU3UYECKUE H
XUMHYECKHE CBOICTBa, [JEHCTBHE Ha JKUBbIE OPraHU3MBbI, [OJIY4YEHHE U
IpUMEHEHHE. DKOJIOTHYecKue MmpobiieMbl, CBsi3aHHBbIE ¢ okcuaoM yriepona(lV);
TUIIOTE3a TJIOOAIBHOTO TMOTEIICHUs KJIMMaTa; MapHUKOBBIM 3¢ dekT. YrompHas
KHUCIOTa U e€ coiM, MX (pu3nyeckre M XHMMHUYECKHE CBOMCTBA, MOJNy4YCHHE H
npuMmeHenue. KauecTBeHHass peakuus Ha kapOoHaT-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIHCKOM XO035HCTBE

2.6

[lepBoHayanbHbIE MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COCHMHECHHSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJI, TIMIEPUH, YKCYCHAs KUCIIOTA).
Wx cocraB u xumudeckoe crpoeHue. [lorstre o 0Monorndeck BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJjaXx — M HMX pOJM B JKU3HHM 4ejoBeka. MarepuanbHoe
€MHCTBO OPraHMYECKUX U HEOPTAHMYECKUX COSIUHEHUN

2.7

Kpemuui, ero ¢usudeckue U XUMHYECKHUE CBOWCTBA, IMOIYYE€HHE W NPUMEHEHHUE.
Coenunenus kpeMHus B mpupoje. O6mue npeacrasieHus 06 okcuae kpemuusi(1V)
u erMHHeBOﬁ KHCJIOTE. CI/IHI/IKaTBI, X HUCIIOJIb30BAHUEC B 6I>ITy, MCOUIIUHE,
MPOMBIIICHHOCTH. BaskHe#Ime CTpoWTeIbHbIE MaTepHajbl: KepaMHKa, CTEKIIO,
[IEeMEeHT, OeToH, kene300eToH. [Ipobrmembl 0€30MacHOr0  MCIOJIB30BAHUS
CTPOUTENBHBIX MaTEPHUAJTIOB B TIOBCETHEBHOM KHU3HH

2.8

XUMHUECKUH SKCIIEPUMEHT: M3Yy4YeHHE OO0pa3lloB HEOPraHWYECKHX BEILECTB,
CBOMCTB COJISTHOM KHUCIIOTBI; IPOBEICHUE KAUECTBEHHBIX PEAKLIUK HA XJIOPUI-UOHBI




1 HaOII0/IeHNe MPU3HAKOB UX MPOTEKAHUs; OMBITHI, OTpaXkarouirue pu3nyeckue u
XUMHYECKHE CBOMCTBA TAJIOTEHOB M MX COSAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIOB); O3HAKOMJICHHE C OOpas3lamMu XJIOPHAOB (TaJIOTCHHJIOB);
03HAKOMJICHHE C 00pa3IaMu cephl U e€ COSIMHEHHUSIMH (BO3MOXKHO HUCIOJIb30BAHNE
BHJICOMATEPHAIIOB); HAOIIOICHUE TpoIlecca OOYIIMBAaHUS caxapa Mo JACUCTBHEM
KOHLICHTPUPOBAaHHOM CEpPHOM  KHUCJIOTHI; HU3Y4CHHUE XUMHUYECKHUX CBOMCTB
paz0aBIICHHON CEPHOM KUCIIOTHI, TPOBEACHNE KaUeCTBEHHON peakInK Ha Cyabdar-
WOH U HaAONIOJeHNE MpHU3HaKa e€ MPOTEKaHWs; O3HAKOMIICHHE ¢ (DU3HMUECKUMU
cBoiicTBamu a3zota, (ocdopa m uX coeauHEHHH (BO3MOXKHO HCIIOJIB30BAHUE
BUJIEOMATEpPHaIOB), oOpa3aMu a30THBIX U (HOCPOPHBIX yHOOpEeHMIt; MOoIydeHue,
coOupaHue, paclo3HaBaHWE€ W U3YYCHHE CBONCTB aMMHUaka; IpOBEJIECHUE
KaueCTBEHHBIX pEaKluii Ha MOH aMMOHHUSI U pocdaT-uoH U U3ydeHHE TPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHON a30THON KHUCIOTHI C MEAbIO
(BO3MOXKHO HCIMOJIb30BAaHUE BUJIEOMATEPHUAIIOB); HU3y4YECHUE MoJenen
KPUCTANIMYECKUX pemeéTok anMasa, rpaduta, (QyiaepeHa; O3HaKOMIIEHUE C
MPOLIECCOM  afCcOPOLIMU PACTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTrasa; MmojlyueHue, coOupaHue, paclio3HaBaHWE U H3y4eHUE
CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBEACHUE KAa4eCTBEHHBIX pPeakiuii Ha kapOoHAT- U
CIJIUKAT-HOHBl M HW3Y4YEHHE MPHU3HAKOB MX MPOTEKAHUS; O3HAKOMJICHHE C
MPOIYKIIMEH CHIIMKATHON MPOMBIIIIICHHOCTH; PEIICHUE SKCTIEPUMEHTAIBHBIX 3374
1o TeMe «BakHelne HeMeTaubl U UX COSAUHEHUSD)

Merannsl 1 ux COCOAUMHECHUA

3.1

OOmiast xapakTepuCTHKa XMMHUYECKMX 3JIEMEHTOB — METAJZIOB Ha OCHOBaHMM X
nosioxkeHus B Ilepuonnueckoi cucreMe XuMu4eckux 3ieMeHToB 1.1, Menneneena
U CTpoeHMs aToMOB. CTpoeHne MeTaJllIoB. MeTamndeckast CBsI3b U METAJUIMYECKAs
KpUCTAJIIINYECKas pemIE€TKa. DJIEKTPOXUMUUYECKHI psij] HAIPSHKEHUH METaJNIOB

3.2

dusnueckue U XUMUYECKHE CBOMCTBa MeTayuioB. OOmme crocoObl MOTY4eHUs
MeTauIoB. [IoHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBHI UX OT
kKoppo3uu. CriiaBsl (CTajb, YyryH, JIOPAJIOMHUHHMNA, OpOH3a) U MX NMPUMEHEHHE B
OBITY ¥ IPOMBIIJICHHOCTH

3.3

[Ilenounble MeTauibl: nojoxkeHue B [lepmoandeckoil cucTeMe XUMHUYECKHX
anemeHtoB J[.MI. MeHneneeBa; CTpO€HHME HMX AaTOMOB; HAaXOXIEHUE B IPUPOJE.
dusnyeckrue U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKcuabl u
TUAPOKCHIBI HATPpUs U Kaiind. [[prMeHeHne meI0uHbIX METaNIOB U UX COEAMHEHUN

3.4

[IlenoyHo3eMenbHbIE METAIIBI MArHUM U KaJbLM: 1oJiokeHue B [lepuoanueckon
cucremMe xumuueckux »snemeHToB J[.MI. MeHneneeBa; CTpO€HHME HX aTOMOB;
HaxoJIeHUE B npupoje. Pu3nueckue 1 XMUMUYECKHE CBOMCTBA MarHus U KaJblUs.
Baxneiimme coennHeHNs KanbIUs (OKCHII, TUAPOKCH I, coiin). JKECTKOCTh BOJBI U
CrIoco0BbI €€ yCTpaHEeHHUs

3.5

AnromuHuii: nonoxenue B Ilepuonuueckoil cucreMe xuMudeckux anemeHtos .M.
Memnneneesa; CTpO€HHE aTOMa; HAXOXKIEHHUE B ITpupoJe. PU3HUECKUE U XUMUYECKHE
CBOMCTBa aMIOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHIA M THPOKCH 1A ATFOMUHHS

3.6

Kenezo: nonoxenue B [lepuonnueckoid cucrteme Xumuueckux snemeHtoB J[.U.
MeHnaeneeBa; CTpoeHUME aroMma; HaxoXAeHWe B mnpupoae. Dusznueckue u
XUMHYECKHE CBOMcTBa kenmeza. Oxkcupabl, ruapokcuasl u comu sxenesa(ll) u
xene3a(lll), mx coctas, CBOICTBA U TTOJTYYCHHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METAJUIOB U CIUTABOB, UX
(GU3MYECKUMH  CBOWMCTBAMH; U3YYCHHE PpPE3yJIbTaTOB KOPPO3UU  METAJIOB
(BO3MOXHO HCITOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS
OKCHJIa KaJIbIUs U HATPUS C BOAOW (BO3MOXHO UCIOJIB30BaHUE BHICOMATEPUAIIOB);




HCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI, MPOIECCa TOPEHHS JKeJie3a B KHCIOPOJIe
(BO3MOKHO  HCMOJB30BAaHUE  BUICOMATEPUANIOB); IPU3HAKOB  MPOTEKaAHUs
KaueCTBEHHBIX PEAKIIMi HAa MOHBI (MarHus, KaJblKs, ATIOMAHUS, ITMHKa, xKemne3a(1l)
u xkeneza(lll), meau(Il); mabmogeHwe W omHMcaHWE MPOLIECCOB OKPAIIUBAHUS
IJJaMEHW WOHAMH HATpHUs, Kalus | Kajdbllusg (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIeA0BaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
Y TUAPOKCH/IA IIMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMe «BakHelme
METaJJIBI U UX COCIUHCHUS»

XuUMHS ¥ OKpYXKarolas cpena

4.1

Hossie MaTtepuaiibl 1 TexHOIOTMH. BeniecTsa u MaTeprualibl B IOBCEIHEBHOM KU3HU
yesroBeKka. XUMUs U 310poBbe. be3omacHoe uenoib30BaHUE BEIIECTB U XUMUYECKHUX
peaxiuii B ObITy. [lepBasi TOMOIIb TPH XUMUYECKHUX 0KOTAX M OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolen
cpenbl [1JIK. Ponb XumMuu B pemieHHH SKOJOTHYECKUX MpobsieM. [Ipupomnsie
WUCTOYHUKU YTJIEBOJIOPOAOB (yroib, MPHUPOMHBIA ra3, HedTh), MPOAYKTHI HX
nepepaboOTKH, UX POJIb B OBITY M MPOMBIIIIJIEHHOCTH

4.3

XUMUYECKUN HKCHEPUMEHT: M3Y4YeHHE 00paslloB MaTepuajoB (CTEKJIO, CILIaBbl
METaJUIOB, MOJIMMEPHBIE MATEPUAIIBI)

ITPOBEPAEMBIE HA OI'D 10 XUMHWHU TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHS OCHOBHOUM OBPA30OBATEJIBLHON TPOT'PAMMbBI OCHOBHOI'O

OBILIEI'O OBPA30OBAHUA

Kon

nposepsie | IIpoBepsieMble TpeOGoOBaHUs K PeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS

MOI'0

OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011I€T0

TpeboBaHu | o0pa3oBaHusi Ha ocHoBe PI'OC

b |

IIpencrasienue:

1.1

O T03HABAEMOCTH SBJICHUM NPUPOAbI, TOHHUMaHHE OOBEKTHBHON 3HAYMMOCTH
OCHOB XHMHYECKOM HAyKM KaKk OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMIIOHEHTa O0OIIel KyJIbTypbl M MPAaKTHUYECKOH MAESITeTbHOCTH 4YEJIOBEKa B
YCIIOBUSX COBPEMEHHOTO OOIIecTBa; MOHMMAaHUE MECTa XUMHUU CPEeld JPYTHX
€CTECTBEHHBIX HAYK

1.2

0 HAay4YHBIX METOJaxX I[I03HAHWSA, B TOM YHCIE OHKCIEPUMEHTAJIbHBIX U
TEOPETUUYECKMX METOJaX HCCIEIOBAHMS BEIIECTB M H3YYCHHS] XUMHYECKHX
peakuuii; yMEHHUE HCIIONb30BaTh MOJETH Uit OOBSICHEHUSI CTPOCHUS aTOMOB U
MOJIEKYI

1.3

0 chepax mnpodecCHOHATHLHON JNEATETBHOCTH, CBA3aHHBIX C XHUMHEH U
COBpPCMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMHU Ha IOOCTHIKCHUAX XUMHYECKON
HAayKH, 4TO MO3BOJIUT OOYYArOIIUMCS paccCMaTpUBaTh XUMHUIO Kak cdepy cBoei
Oyaymeit npodeccHoHaNbHON JesITeIbHOCTH U CHENaTh OCO3HAHHBIH BHIOOD
XMMHUH KaK TpO(QUIBHOTO MpeIMeTa MPH Mepexo/ie Ha YPOBEHb CPEIHEr0 0OIIETo
o0Opa3oBaHUs

Bnanenue cuCTEMONM XMMHMYECKMX 3HAHMM M YMEHHE NPUMEHSTH CHCTEMY
XUMHYECKUX 3HAHUM, KOTOPAsi BKIIFOYAET:

2.1

BaKHEHMIIIE XHUMHYSCKHUE ITOHATHS. XHMHWYCCKHI OJIEMCHT, aTOM, MOIJICKYJIa,
BCIICCTBO, MPOCTOC U CIOXKXHOC BCUICCTBO, OAHOPOAHASA WU HCOAHOPOAHAsA CMCCh,
OTHOCHUTCJIbHBIC aTOMHAasA W MOJICKYJISIpHAsA MAaCChl, KOJIMYCCTBO BCUICCTBA, MOJIb,




MOJIIpHAs Macca, MOJISIPHBIN 00BEM, OKCHI, KHCIIOTa, OCHOBAHUE, COJIb (CpeIHss),
XUMHYECKasl PEaKIysi, PEeaKluu COEAWHEHUS, PEAKIMU DPA3IOKEHHS, PEaKIUu
3aMeIIeHUs, peaknuuu OOMeHa, TeruioBo dS(PQexT peakmuu, 05SK30- H
SHJIOTEPMHUYECKUE PEAKIIMU, PACTBOpP, MACCOBAsl OISl XMMHUYECKOTO JIEMEHTA B
COCTMHEHUH, MACCOBas JI0JIs M MPOIIEHTHAsI KOHIICHTpAIHsI BEIIECTBAa B PaCTBOPE,
SIIPO aroMma, JJIEKTPOHHBIA CJIOM aroma, aToMHas OpOWTallb, pagHyC aroma,
BaJICHTHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas CBS3b, DJIEKTPOOTPULIATETHHOCTD,
MOJISIPHAS U HETIOJSIPHAsi KOBAIGHTHASI CBS3b, HOHHASI CBSA3b, METAITUYECKAs CBSI3b,
KpUCTAJITMYECKast peniérka (aToMHasi, MOHHAs, METAJUTMYECKasi, MOJICKYIISIpHAs),
WOH, KAaTHOH, AaHWUOH, OJJIEKTPOJIUT U HEDIEKTPOJIUT, OSICKTPOIUTHUECKASL
JIUCCOLIMAITMS, PEaKIUd HOHHOTO OOMEHa, OKHCIIUTEIhHO-BOCCTAHOBUTEIIHHBIC
pEaKIMK, OKHCIUTETh M BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBJICHUE,
AJIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMbIE W HEOOpATHMbIE PEaKIINH,
CKOPOCTh XUMHUYECKOM peakuuu, katanuzarop, [IJIK, koppo3ust MeTamioB, CriiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMUHU: 3aKOH COXPAHEHUsI MACChl, TEPUOIUUECKUI
3akoH /.M. MenneneeBa, 3aKOH MMOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJpo
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TEOpUU XHMHH: aTOMHO-MOJIEKYJISIpHAsE TEOpHUs, TEOpPHUS AIIEKTPOIUTUUYECKON
JUCCOIMAIIIN

Brnagenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIKOYAOIIEH:

3.1

YMEHHE MPaBUWJIbHO HMCIOJIb30BaTh M3YyUEHHBIE BEILIECTBA U MaTepuaibl (B TOM
yHclie MUHepaibHble YAOOPEHHUs, METAJUIbl U CIUIaBbI, MPOJIYKTHI MepepaboTKu
IOPUPOIHBIX MCTOYHHUKOB YIJIEBOJOPONOB (YIJsl, MPUPOTHOTO Ta3a, HEepTH) B
OBITYy, CETbCKOM XO35HCTBE, Ha MPOM3BOJACTBE U MOHUMAaHHE 3HAYEHHS KHUPOB,
0ETIKOB, YIJIeBOJOB JUIsl OpraHM3Ma YeIOBEKa; YMEHUE IPOTHO3UPOBATH BIUSHHE
BEIIECTB U XMMHUYECKUX IPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYIO

IPUPOJHYIO CPENY

3.2

YMEHHE HHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHHMSIMH JAPYTrUX Y4eOHBIX
MIPEMETOB

3.3

HaJIN4YME ONbITa pabOThl C PA3IMYHBIMM MCTOUYHUKAMH MH()OPMALUU MO0 XUMHUHU
(HayyHast 1 HAYYHO-TIOMYJISIpHAs! TUTEpaTypa, CJI0OBAPH, CIIPABOYHUKHU, HHTEPHET-

pecypceh)

3.4

yMeHHe 00BEKTUBHO OLIEHUBATh HH(OPMAIIHIO O BELIECTBAaX, UX MPEBPAIICHUAX U
MPAKTUIECKOM MPUMEHEHWU U YMEHHE UCIOIB30BaTh €€ IS peuieHus yueOHo-
MO03HABATEJIbHBIX 33]a4

Bnanenue ocHOBaMM MOHATUHHOTO amnmapara U CUMBOJIMYECKOTO SI3bIKa XUMUU
JUI cocTaBlieHUs] (POpPMyNT HEOPraHWYECKHX BEIECTB, YPAaBHEHUN XUMHYECKUX
peakiuii; ocHoBamu xumudeckoil HoMeHKIatypsl (IUPAC u TpuBmanbpHOI)

YMeHne oOBSICHATH CBSA3b MOJIOKEHUS dJIeMeHTa B Ilepromnueckoi cucrteme ¢
YUCIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB XHUMHUYCCKUX JJICMCHTOB
(cocrtaB u 3apsn sapa, o0IIee YHCIIO AJIECKTPOHOB), pACIIPEACICHHUEM JICKTPOHOB
110 SHCPICTHUYCCKUM YPOBHAM ATOMOB IICPBBIX TpéX NECprUOaO0B, KaJIUs U KAJIbIUA

IIpencraBinenue O MEPUOAMYECKOM 3aBUCHUMOCTH CBOMCTB  XMMHMYECKHX
3JIEeMEHTOB (paguyc aroma, 3JeKTPOOTPULIATENbHOCTh), MPOCTBIX M CIIOKHBIX
BEILIECTB OT IMOJOKEHMsI 3yeMeHTOoB B llepuoamdeckoil cucreme (B MaybIx
nepuoax M riaaBHBIX MOATPYIAX) U AIEKTPOHHOTO CTPOSHUS aToMa

YMeHne KinaccuuImpoBaTh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTraHNYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIIUN




YMeHnue onpeaensiTh:

8.1 BaJICHTHOCTh M CTENE€Hb OKHMCIIEHUS! XUMUYECKUX JIEMEHTOB, 3apsiJi HOHA

8.2 BHJI XUMUYECKOW CBSI3U U TUI KPUCTAJUTMYECKOU CTPYKTYPBI B COEAUHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIID

9 YMeHne xapakTepru30BaTh PU3NUECKUE M XUMUUECKHE CBOMCTBRA!

91 IPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJIOPOA, TpaduT, aima3, KpeMHUH, a3orT,
docdop, cepa, XJI0p, HATPUIA, KaJHil, MATHUH, KAJIBIIUH, ATIOMUHUN, )KETIE30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pAcTBOPOB (BOAA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCUIBI M THIAPOKCUAbl MeTaioB I-IIA rpymm,

9.2 amromunus, menu (I1), nuaka, xenesa (I u III), okcuner yrmepoga (II u IV),
kpemuus (IV), azora u pochopa (Il u V), cepor (IV u VI), ceprucras, cepnas,
a30THCTas, a30THAA, pochopHasi, yrojapHasi, KPDEMHHEBAsl KUCIOTA U MX COJIH)
MPOTHO3UPOBATh U XapPAKTEPU30BaTh CBOICTBA BELIECTB B 3aBUCUMOCTH OT HX

9.3 COCTaBa M CTPOEHHUS, NMPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT MX CBOWCTB,
BO3MOKHOCTh TPOTEKAHUSI XUMUYECKUX MPEBPALIECHUN B PA3JIMYHBIX YCIOBUSIX

10 YMeHHe cOCTaBIsTh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS pEaKIUi, B TOM YHUCIIE:

10.1 peakiii HOHHOro oOMeHa

10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI

103 WUTIOCTPUPYIOLIUX XUMUYECKUE CBOMCTBA M3YYEHHBIX KjaccoB (Tpymm)
HEOPraHMYECKUX BEIIECTB

10.4 MOJATBEPIKIAIONINX T€HETHYECKYIO B3aUMOCBSI3b MEXKY HUMHU

11 YMeHne BRIUUCIATh (TPOBOIUTH PACUEThI):

11.1 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JOJIO
XUMUYECKOT0 3JIEMEHTA B COCIMHEHUU

11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB

11.4 M0 YPaBHEHUSAM XMMHYECKHUX PEaKIMid U HAXOUTh KOJIMYECTBO BEIIECTBA, 00BEM
Y Maccy peareHTOB WIH NMPOJIYKTOB peakluu

12 Bnanenue (3HaHME OCHOB):

OCHOBHBIMM METOJaMHM HAy4yHOTO TO3HaHMs (HaOIoleHue, H3MEpEHue,

12.1 HKCIIEPUMEHT, MOJICJIMPOBAHUE) MPU U3YUCHUU BEIIECTB U XUMHUUECKUX SBJICHUI;
yMeHue chopMyIHpoBaTh NPOOIEMY U IPEJIOKHUTH IYTH €€ peleHus

122 Oe3omacHOi pabOTHl ¢ XMMHUYECKHMH BEIIECTBAMH, XUMHUYECKOW IMOCYAOH H
71a060paTOPHBIM 000PYIOBAaHUEM
npaBwiiaMyd  0€30MacHOro OOpaimieHusi ¢ BEIIECTBAMHU, WCIOIb3YEeMBIMU B
MOBCEIHEBHOM KU3HHU, MPaBUIaMH MOBEICHUS B LIENAX COCpexKEeHUs 310pOBbs U

12.3 OKpY’Kalolllel MpUPOAHON Cpelibl; MOHMMaHUE Bpena (OMAaCHOCTH) BO3JEHCTBHS
Ha JKUBBIE OPraHU3Mbl OMpPENEIEHHBIX BEHIECTB, CIOCOOOB YMEHBIICHHUS U
MPEeOTBPALICHUSI UX BPEIHOTO BO3ACUCTBUS

13 Hanuumne npakTHyecKkuX HABBIKOB MIAHUPOBAHUS U OCYILIECTBICHHUS CJIETYIOIINX
XUMHYECKHX IKCIEPUMEHTOB!

U3y4YeHHEe U onucaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C

13.1 GU3MYECKUMU W XUMHUYECKHUMH  SBJICHHSIMH, OIBITBHI, HWJUTIOCTPUPYIOIIHE
MPU3HAKY IPOTEKAHUSI XUMUYECKUX peaknit

13.2 M3y4eHUE CIIOCOOOB pa3JIeICHHs CMecei




13.3

MOJIyYE€HUE KHUCIOpOAa W H3yYEHHE €ro CBOICTB; IMOJy4Y€HHE BOJIOpOAA U
M3Yy4YEHUE €ro CBOMCTB; MOJyYEHUE YTIEKHUCIIOro ra3a U U3y4eHUe €ro CBOMCTB;
MOJIy4YE€HUE aMMHaKa 1 U3y4eHHe ero CBONCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MAacCOBOM HOJEH PacTBOPEHHOTO
BEIIECTBA

13.5

NpUMEHEHHE WHAMKATOPOB (JlakMyca, METHJopaHka U (eHondranenna) s
OINIpEeCIICHNUs XapaKTepa Cpelibl B paCTBOPAX KUCIOT U IIEN0YEH

13.6

WCCIICIOBAHHE 1 OIMCAHWE CBOMCTB HEOPTaHMUECKUX BEIIECTB PA3JIMIHBIX KIIACCOB;
W3yuyeHHE B3aUMOJICHCTBHUA KHUCIOT C METaUlaMH, OKCHJAaMU METaJUIOB,
pacTBOPUMBIMM W HEPAaCTBOPUMBIMH  OCHOBAaHHUSIMH, COJSIMH, TOJYYCHHE
HEpPacCTBOPUMBIX OCHOBAHUIA; BHITECHEHUE OJTHOTO METalljla IPYTUM U3 PacTBOpa
COJIN;, HCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCHIOB A TIOMUHHMS M IIMHKA

13.7

pelieHue OKCIePUMEHTAIBHBIX 3amad 1o TemMaM: «OCHOBHBIC —KJIacChl
HEOPTraHUYECKHUX COETMHEHHI; «INEKTPOJIUTUYECKAST  JTUCCOLUALU;
«Baxnennmye HeMETAUIBI M HX COSAMHCHUS», «BaKHeHIIne MeTalulbl M HX
COETUHEHUY

13.8

XUMHUYECKHE IKCIIEPUMEHTBI, HILTFOCTPUPYIONINE TPU3HAKU MPOTEKAHUS peaKIIui
MOHHOTO OOMEHa; KayeCTBEHHbIE pEaKIMM Ha MPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HOHBI: XJOPUA-, OpOMHI-, HOIUA-, cynbdar-, docdar-, kapooHaT-,
CUJIMKAaT-aHUOHBI, THAPOKCHJ-UOHBI, KaTHOHBI aMMOHMS, MarHus, KaJblus,
ATIOMUHMS, kene3a (2+) u xkenesa (3+), meau (2+), HUHKA

14

YMmenue:

14.1

MPENICTABISITh PE3YNbTAaThl JKCIIEPUMEHTa B (POpME BBIBOJIOB, J10Ka3aTEIbLCTB,
rpadukoB U TaOJIUI ¥ BBIBISATH YMINPUUYECKUE 3aKOHOMEPHOCTHU

14.2

YCTAQHAaBJIMBAaTh CBA3M MEXIY pEaJbHO HAOMIOJaeMbIMH  XUMHUYECKHUMHU
SBIICHUSIMU U TIPOLIECCAMH, TPOUCXOAIIMMHU B MaKpO- U MUKPOMHpPE, OOBICHSTh
IPUYMHBI MHOTOOOpa3us BEILECTB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM

IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMHWHU

Kon

IIpoBepsieMblil JJIEMEHT COJePKAHUS

1

HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

1.1

Yuctele BemecTBa U cMecu. CriocoObl pa3/ieeHus: cMeceit

1.2

ATOMBEI 1 MOJICKYIJIBI. Xumudeckue 351eMeHThI. CUMBOJIBI XUMHYCCKUX DJICMCHTOB.
HpOCTI)Ie " CJIIOKHBIC BEIICCTBA.

1.3

Xumudeckas ¢popmyna. BalleHTHOCTP aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTereHb
OKHCJICHUA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHAs AaToMHas Macca.
OTtHOCHuTENnbHAS MOJICKYJISIpHas Macca. MaccoBas A0 XUMHYCCKOT'O 3JICMCHTA B
COCINHCHNU

1.5

KomnyectBo BemectBa. Monb. MonspHas macca. MomsipHblii 00bEM  Ta3o0B.
B3anMoCBs3b KONMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHHUII BENIECTBA

1.6

OuU3NYECKNE U XUMUYECKHUE SIBIICHUS. XMUMHUYECKAsl peakius U €€ MpU3HaKu. 3aKOH
COXPAHCHUS MACChI BCIICCTB. XUMHUYECKHE YPpaBHCHUA

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema XUMUYECKUX dieMeHTOB J[.1.
MenpeneeBa. CTpoeHHE aTOMOB




2.1

[Tepuonuueckuii 3akoH. Ilepuoamdeckas cucrema xumuueckux sneMeHtoB JI.U.
Menpeneesa. Ilepuoael u rpynmnel. OU3MYECKUI CMBICI MOPSAKOBOIO HOMEDA,
HOMEPOB MEPHOJIa U TPYNIIBI HJIEMEHTA

2.2

Ctpoenne atromoB. CoctaB aroMHbIX sifep. M3orombl. Dnexktponbl. CTpoeHue
JJIEKTPOHHBIX ~ 000J04eK aroMoB mepBbIX 20 XMMHUYECKUX  DIEMEHTOB
ITepuonnueckoii cucremsl /.. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHUYECKHUX 3JEMEHTOB IEPBBIX TPEX
MEpPHOJOB, Kajwus, Kaiublus (paadyca aTOMOB, 3JIEKTPOOTPUIIATEIBHOCTH,
METAITNYECKUX U HEMETAINIMYECKUX CBOIMCTB) U UX COETUHEHHI B COOTBETCTBUU C
MOJIOKEHUEM 31eMeHTOB B [leproinueckoit cucteMe u CTpOCHUEM UX aTOMOB

CtpoeHue BeniecTna

3.1

Xumnueckass cBsizb. KoBaneHTHas  (MOJsipHasT U HEMOJIIpHAsi)  CBS3b.
DIEeKTpOOTPULIATETbHOCTh XUMHYECKHUX 3JIEMEHTOB. Nonnas CBS3b.
Merajutnueckas CBsI3b

3.2

Tumpl  KpUCTAITUYECKHX  PEIIETOK (aroMHas, WOHHAs, MeETaJTU4ecKasi),
3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH M BHAA
XUMHUYECKON CBI3U

Baxwnelime mnpencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamisl U ux
coeqnHeHHsA. MeTalnbl U UX COeJUHEHUS

4.1

Knaccupukanus ¥ HOMEHKIATypa HEOPTaHUYECKHX COCIUHEHHI: OKCHIIOB
(coneobOpasyrolue: OCHOBHBIC, KUCIOTHBIC, aM(pOTEpPHBIE) U HECOIE00Pa3yIoIIne;
OCHOBaHMI (ménoun u HEpPacTBOPUMBIC OCHOBaHUA); KHUCJIOT
(xucnmopoacoaepKamie U OECKUCIOPOIHbIEC, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiel (CpeTHUX 1 KHCJIBIX )

4.2

dusnyeckne 1 XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPOA,
XJIOpa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUs

4.3

@usznueckue M XHMMHYECKHE CBOWCTBA IPOCTBIX BEIIECTB-METAIIOB: JIUTHS,
HATpHs, KaJIAsd, MarHus ¥ KajabLys, AIFOMUHHUS, JKeye3a. DINEKTPOXUMAYECKUAN Psij
HaIpsDKEHUN METaJUIOB

4.4

Ou3nyecKue U XUMHYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUN HEMETAJIOB:
XJIOpOBOJIOPO/Ia, CEPOBOOPOJIA, aMMHAKA

4.5

dusnyeckue M XUMHUYECKHE CBOMCTBA OKCHAOB HemeTaiwioB: cepel (IV, VI),
azota(Il, 1V, V), docdopa(Ill, V), yrnepoma(ll, IV), kpemuusa(IV). [lonyuenue
OKCHJIOB HEMETAJIIIOB

4.6

Xumudeckue cBorcTBa OKCHAOB: MeTauioB IA—IIIA rpymm, mwaka, Meau(ll) u
xenesza(ll, III). [Tonydenrne okCHIOB METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHWUN M aM(OTEPHBIX THIPOKCHIOB (HAa TpUMeEpe
THIPOKCHUIOB aTIOMUHUS, JKeJe3a, IIuHKa). [loaydenue ocHoBaHMM 1 aMPOTEpHBIX
TUJPOKCHJIOB

4.8

OOmre XUMHYECKHE CBOWCTBA KHUCIOT: XJOPOBOJOPOJHON, CEpOBOAOPOAHOIA,
CEpPHHUCTOM, CEpHOU, a30THOM, (ocHOpHOH, KPEMHHEBOH, yroiabHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEpPHOM M a30THOM KHCIIOT.
[TonydeHue KUCiIoT

4.9

OO6mme XuMHIECKHE CBOMCTBA cpenHuX cosiel. [lomydenue coneit

4.10

[Tony4yenne, coOupaHuWe, paclo3HaBaHHE BOJOPOAA, KHCIOPOJa, aMMHaKa,
YIIIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[TonyyeHnne ammmuaka, CEpHOM M a30THOW KHCIOT B MPOMBIIUICHHOCTH. O0mue
Coco0b! NOJTYYEHUs] METAJIIOB




4.12

I'eneTmueckas CBA3b MCXKIY KilaCCaMHi HEOPTaHUYCCKUX COCI[I/IHGHI/II\/'I

XHUMUYECKUE PEaKIINU

5.1

Krnaccudukanus XMMHUECKUX peaklMid MO pa3iMyHbIM MPHU3HAKAM: MO YHUCIY U
COCTaBy YYaCTBYIOIIMX B pEAaKLUUU BEIIECTB, MO TEIUIOBOMY J(QeKTy, M0
M3MEHEHUIO CTETIEHEN OKHMCIICHHUS] XUMHUYECKUX 3JIEMEHTOB

5.2

TennoBoii 23¢HEeKT XUMUYECKON peaKIii, TEPMOXUMUYECKHE YPaBHEHUS. DK30- U
SHJOTEPMUUYECKHE peaKIuu. TepMOXUMUYECKUE YPAaBHEHUS
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OKUCIUTEIHFHOBOCCTAHOBUTEILHBIE pCaKknuu. OKuCIUTENN U BOCCTAHOBUTEIH.
[Ipouteccbl  OKUCIEHUST U BOCCTAHOBIICHMSI. DNEeKTpOHHBIN  OanaHc
OKHCIIUTEIBHOBOCCTAHOBUTECILHONU pCaKknuu

54

Teopus 31eKTpOIUTUYECKON Auccourannu. KaTHoHbI, aHMOHBI. DJIEKTPOIUTHI U
HEeAIeKTpoNInThl. CUITbHBIE U clla0ble 3JIeKTPoSauThl. CTeneHb AUCCOINAIH

5.5

Peaknun monHOrOo OOMEHa. YCIOBHUS TPOTEKaHUs pPEaKIMii MOHHOTO OOMEHa,
IIOJIHBIC U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XuUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u marepuaniel B IMOBCEAHEBHOW JKM3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHNE BEIICCTB U XUMHUUECKHUX peaKIuii B 1aboparopun u OwiTy. [lepBas
IIOMOIIIb HpI/I XUMHNUYCCKHUX 0XKOoI'aX u OTpaBHGHI/I}IX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIeH cpenibl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHIE
MOYBHI, BO3JlyXa M BOJOEMOB), CHocoObl ero mnpeaoTBpaiieHus Ilpenenbhas
nonyctumast KoHuentpamusi BemectBs (IIJJK). Pomp xumum B pemieHun
AKOJIOTUYECKHX TpoOieM. YcuieHue NapHUKOBOTO J3¢¢ekTa, pas3pylieHHue
030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a301a, hocdopa, yriaepoa, KpEeMHUS U UX COSTUHEHUH B OBITY,
MEeIUIMHE, TPOMBIIIIEHHOCTH U CEeIbCKOM Xo3siiicTBe. [IpumeHeHne MeTamioB n
CIIaBOB (CTajb, YYTYH, AIOPATIOMUHUHN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH UX
coenuHeHuil. [IoHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT
KOppO3UH

6.4

[IpupoaHble HMCTOYHHMKM YIJIEBOJOPOAOB (Yroyib, HPHUPOAHBIA Ta3, He)Th),
MPOJYKTHI MX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHavabHBIE TOHATHS OO0 OPraHMYECKHWX BEIIECTBAX KaK O COCTUHECHUSIX
yriepoaa (MeTaH, 9TaH, dTUJICH, alleTHIICH, STaHOJ, TIUIEPUH, YKCYCHAs KHCIIOTa).
[TonsiTHe 0 OMONOTMYECKN BaKHBIX BEIECTBAX: JKUPAxX, OenKax, yriIeBoaax — M uX
pOJIM B )KM3HU YEJIOBEKA

7

Pacuérnr:

7.1

1o popMynamM XUMHUYECKUX COCTMHECHUIN

7.2

Macchl (MaccoBOif) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHHUAM

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

IMPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEPHOE 00IIIECTBO
«3marenscTBO «lIpocBemenne»

* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A. AkiioHepHO€e 0011eCTBO
«M3marenscTBO «lIpocBemenne»

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA




1. Epemun B. B., Ky3smenko H. E., /Ipo3noB A. A., Jlyaun B. B. Xumus. 9 knacc. — M.: AO
«3marenscTBO «lIpocBemenue»

2. Ky3smenko H. E., Epemun B. B. 2500 3agau no xumuu ¢ pemenusmu. — M.: Onukc, 2006.

3. Epemun B.B., Ky3smenko H.E. COopHUK 3a1a4 ¥ yripaXHEHUH 110 XUMHH: IKOJbHBIN KypC. —
M. Dk3amen, 2008.

4. Kysuenosa, H.E., 3agauauk mo xumun. 9. knacc/ H.E. Ky3nenosa, A.H. JleBkun. - M.:
«Benrana rpag" 2015

INMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
bu6moreka I{OK https://m.edsoo.ru/ff0d5230

http://school-collection.edu.ru - Equnas komexius nudpoBbIX 00pa3oBaTeIbHBIX

peCypcoB.

http://www.chem.msu.su/rus/olimp/ - [lIkoiabHbBIE OJIUMIIHABI IO XUMUH
Xumug, 8 kinacc, DI'’AOY BO “T'ocynapcTBEeHHBIN YHUBEPCUTET TPOCBEIICHUS
https://eduprosvet.ru/

Tpenaxep “O6mako 3nanuii”. Xumus. 8 kimacc, OO0 “Dusukon JIad” https://oblakoz.ru/
Xumus, 8 kiacc. Yuebnsiit kype o xumun OO0 “Doxcdopa’” https://foxford.ru/

D0P AO “UznarensctBo “IIpocBemenue”. OcHoBBI xuMuu. 8 kiacc https://prosv.ru/
Xumus. 8 kiacc. OO0 “MobunsHoe DnexkTponHoe O6pazosanue” https://mob-edu.ru/
Xumus. 8 kirace. OO0 “CBEPOBPA30OBAHME” https://sbereducation.ru/

D0P “lomamaue 3amganus. OcHoBHOE o01iee oopazoBanue. Xumus”, 8-9 kiace, AO
“UzmarenbctBo “IIpocBemnienue”™ https://prosv.ru/

Bceepoccuiickue npoBepounsie padoTs 8 kiace, Xumus. OO0 “SKnacc”
https://www.yaklass.ru/

OKO BITP KUM. Xumus. 8 kimacc. 000 “OK3AMEH-MEJIMA” https://examen-media.ru/
[Ipaktuxym o xumuu. OO0 “MobunbHoe DnekTponHoe O6pazoanue” https://mob-edu.ru/
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