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HOACHUTEJBHASA 3AITUCKA

[Iporpamma 1o XUMUM Ha YpPOBHE OCHOBHOTO 00111€T0 00pa30BaHUs COCTAaBJICHA HA OCHOBE
TpeOOBaHMUI K pe3yjbTaTaM OCBOCHHS OCHOBHOI 0Opa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO
oO1ero oopazoBanusi, mpeacraBieHHbx B DI'OC OO0, a Takke Ha OCHOBE paboueii MporpaMMbl
BOCIIUTAHUA W C YYE€TOM KOHIEHIIMU TMpenojaBaHus ydyeOHOTO mpeaMera «XUMHS» B
oOpaszoBaTeabHBIX opraHusanusax Poccuiickoit deaeparum.

[Iporpamma 1o XxuMuM Oa€T MPEACTABICHUE O LENAX, OOIIeld cTpaTrerud oOydeHus,
BOCIIUTAHUS U Pa3BUTHUS OOYYAIOIIMUXCS CPEACTBAMU Y4YEOHOTO IMpeaMeTa, yCTaHaBJIMBAET
00s13aTeIbHOE TIPEAMETHOE COJIEpKAHUE, TIPETyCMAaTPUBAET PACIIPEACIICHUE ero Mo KjaccaM U
CTPYKTYpHPOBAHUE MO pa3jieiiaM U TeMaM NporpaMMBbl IO XUMHH, ONIPEAEIISIET KOJTUYECTBEHHbIE
M KauyeCTBEHHBIE XapaKTEPUCTUKHU COJEpKaHUsA, PEKOMEHIYEMYI0 IOCIeA0BaTEILHOCTh
M3YUYCHHS XUMHUH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKU Y4eOHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHM 00yUYarolIUXCsl, OMPEAEIIIeT BO3MOXXHOCTHU TIpeaAMeETa JJIsl
peanu3anuu TpeOOBaHMM K pe3yIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TaKKe TPeOOBaHUI K pe3yJibTaTaM 00yIeHUST XUMUN
HA YpOBHE IeJell H3ydyeHHUsl TMpeaMeTa U OCHOBHBIX BHUJIOB YyueOHO-TO3HABATEIbHOU
JEeSATEIBHOCTH 00YYaIOIIErocs 0 OCBOCHUIO yUeOHOTO COJIepKaHUsI.

3HaHWE XUMHH CITY>)KUT OCHOBOM 7151 (HOPMHUPOBAHUS MUPOBO33PEHHS O0YUYaOIIETOCS, €TO
MIPEICTABJICHUI O MAaTEPUATTLHOM €TMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMHUECH
MPEJCTABICHUS O B3aUMOIPEBPAIICHUSX YJHEPTUH U 00 SBOIIOLUH BEUIECTB B IPUPOJIE, O MYTAX
pemieHuss ria00albHbIX MPOOJEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOA,
HHEPreTUYECKOM, MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIEM 3aPABOOXPAHECHHUS.
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N3yuenue xumuu:

CIOCOOCTBYET peaan3aluy BOZMOXHOCTEH sl CaMOPa3BUTHS U (DOPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 001Iel U GyHKIIMOHATBHONU TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHPOBAHUE MBIIUIEHHUSI U TBOPUECKUX CIIOCOOHOCTEHN 00ydaromuxcs,
HaBBIKOB MX  CaMOCTOSITENIbHOM  y4eOHOM  NeATEIbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCJIEIOBATENbCKUX YMEHUW, HEOOXOAMMBIX KAaK B IIOBCEJHEBHOM JKW3HHM, TaK M B
poeCCHOHATTEHOM ESITEIIbHOCTH;

3HAKOMUT CO CIEHU(PUKON HAYyYHOIO MBIIUICHHS, 3aKJIAJbIBAET OCHOBBI LEIOCTHOIO
B3IJIs1/1a HA €AMHCTBO MPUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAIIOM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroMnXCs;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTHYECKOE OOpa3oBaHuE
00yJarommxcs.

JlaHHblEe HampaBlieHUS B OOYYEHMH XUMHUHM OOECHEUMBAIOTCS CIEUU(PUKON COAepKaHUS
yu4eOHOro MpeaMeTa, KOTOPbIM SABISETCA IEJAarorMueckd aJalTUPOBaHHBIM OTpaKeHHUEM
0a30BOI1 HAYKM XMMHH HA ONPEIETEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO O0IIEro oOpa3oBaHHs OPHUEHTHUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI IEPBOHAYAJIBHBIX MMOHATHN XUMUHU, OCHOB HEOPIraHUYECKON XUMHUU U
HEKOTOPBIX OTIAEIBHBIX 3HAYMMBbIX IIOHATUNA OPTaHUYECKON XUMUH.

CtpykTypa comepx’aHusi IpOrpaMMbl IO XMMUU C(POPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K €€ mzyueHnro. ConepkaHue CKIAABIBAETCS W3 CUCTEMBI MOHATHM O XHMHYECKOM
AJIEMEHTE M BEIIECTBE M CHCTEMbl MOHATHH O XUMHUYecKOM peakiuuu. O0e 3TH CHUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbI I10 MPUHIUIYY ITOCIEAOBATEILHOIO PAa3BUTHUS 3HAHUN HA OCHOBE
TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— ITepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUHU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— MPEACTABJICHUH 00 3JEKTPOTUTHUECKON TUCCOIMAIINY BEIIECTB B PACTBOPaX.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE HOMIIMPUYECKH IIOIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, PpPa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOIO YPOBHS K JAPYromy,
BBITIOJIHSIST (DYHKIMKM OOBSCHEHHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS W BO3MOKHOCTEH
[IPAKTUYECKOIO IPUMEHEHUS U ITOJyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue NporpamMMbl MO XHMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O
XMMHUYECKOM COCTaBIAIOLICH HAYYHOW KapTUHbBI MHUpAa B JIOTMKE €€ CUCTEMHOW IIPUPOABI,
LIEHHOCTHOTO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO M METOJIAM MO3HAHUs B Hayke. M3yuenue xumun
IPOUCXOAUT C TPUBJICUYECHUEM 3HAHUN W3 paHee U3YYEHHbIX YYEOHBIX IPEAMETOB:
«Oxpyxaromuii Mup», «brosnorus. 5—7 knacced u «dusuka. 7 knacey.

[Ipu n3ydeHnn XUMHUH MIPOUCXOTUT (POPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKOM HAyKH KaK
00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUUECKON IEATEIbHOCTH YEI0BEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MUPOBOI KyJIbTYphl. 3ajaya y4eOHOIro ImpeaMera COCTOUT B (pOPMUPOBAHUU
CHUCTEMbl XUMUYECKUX 3HAHUUW — Ba)XKHEUIINX (haKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHUX
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MOJIOXKEHUH, JOCTYNMHBIX OOOOLIEHUH MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKH, B
MPUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MPU U3yUYCHUU BEIIECTB U XUMUYECKUX PEAKIIHA,
B (OPMHpPOBAaHWM W PA3BUTHH IIO3HABATCIBHBIX yYMEHUHW W WX MPUMEHEHWHW B YYEOHO-
MO03HABATENLHON U y4eOHO-UCCIEeI0BATEIbCKON EATeTbHOCTH, OCBOCHUHU MPaBUII 0€3011aCHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy mM3yueHWHM XUMUW HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs Ba)XHOE 3HAYCHUE
npUOOpENHN TaKKe LEeH, KaK:

— (hopMupoBaHHE MHTEILIEKTYaJbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K CaM000Opa30BaHUIO,
COTPYJAHHMYECTBY, CaAMOCTOATEIbHOMY MPUHSTUIO PEIICHUN, CIMOCOOHON aJanTHpOBaThCA K
OBICTPO MEHSIFOITUMCS YCIIOBUSIM >KU3HMU;

— HampaBJIEHHOCTb OOYyYEHHsS Ha CHUCTEMAaTH4YeCKOe NPHUOOIIECHHE OO0YydYaronmxcs K
CaMOCTOSITEJIbHOM  TO3HABAaTENbHOM  JEATENIbHOCTH, HAay4YHbIM  METOJaM  I[IO3HaHu,
(bOpMUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecriedyeHre YCJIOBHM, CIMOCOOCTBYIOIIUX TMPUOOPETEHUIO OOYyYaIOIUMHUCA OIbITa
Pa3HOOOpa3HON JESATEIBHOCTU, NTO3HAHUSA U CaMOMO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIUH ), UMEIOITUX YHUBEPCATbHOE 3HAUCHUE JJIs Pa3JIMYHBIX BUJIOB JIESITEIHHOCTH;

— opmupoBanue o01IeH PyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, B TOM
YuCJie YMEHUN OOBSCHATH W OLICHUBATh SIBJICHUS OKPYXAIOIIEro MHUpPA, UCIOIb3Ysl 3HAHUS U
OMBIT, TOJYYEHHBIE TPU U3YYCHUH XUMHUHU, MPUMEHATh HMX MPU peUIieHUu MpodieM B
ITOBCETHEBHOM KU3HU U TPYAOBOM AEATEIBbHOCTH;

— (opMupoBaHue y 00y4aromuxcs T'YMaHUCTUYECKUX OTHOILICHHH, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHWU JJIsI BBIPAOOTKH DKOJOTUYECKH I€JIeCO00pa3HOro MOBEACHUSI B OBITY U
TPYJIOBOM JEATEIBHOCTH B LEJISIX COXPAHECHUS CBOETO 3J0POBbS M OKPYXKAIOUIECH MPUPOIHOU
Cpe.bl;

— pa3BUTHE MOTUBALIMK K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCTTUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQ IS U HAMIPABIEHHOCTH JTAJIbHEHIIIETO O0yYCHHUSI.

OO6miee 4ncio 4acoB, OTBENEHHBIX MU M3YyUYCHUS XWMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68
4yacoB (2 Jaca B HEJIEINIO).

COAEPXAHUE OBYUEHUSA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE TTOHATHUS

[Ipenmer xumuun. Ponp XvUMHUM B KM3HM 4Ye€IOBEKa. XUMHS B CHUCTEME HayK. lena u
BemlecTBa. DU3MUECKHE CBOWCTBA BEIECTB. ArperaTHoe coctosiHue BemectB. [loHstue o
METO/Iax MO3HAaHUS B XUMHUU. YHCThIE BemecTBa U cMecu. CriocoObl pa3ienieHus CMECeH.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE HJIEMEHThl. CHUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
IIpocTbie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.
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Xumnueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BemecTB. OTHocHUTeNnbHAss aToMHas Macca. OTHOCUTENbHAs MOJEKYJSpHas Macca.
MaccoBas 10711 XUMHUYECKOTO AJIEMEHTA B COCIUHEHNUU.

KomnuectBo BemectBa. Monbs. MossipHass macca. B3auMocCBSI3b KOJIMYECTBA, MacChl U
YuClia CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel no ¢hopmynaM XUMHUECKUX COSAMHEHUH.

®u3znyeckre W XMUMHYECKUE SIBICHHUS. XHMHYECKas peakuuss U €€ NpHU3HAKU. 3aKOH
COXPAaHEHHUsI MacChl BEIeCTB. XUMHUUYeCKre ypaBHeHUs. Kiaccupukanys XuMUYeCKuX peakiui
(coenuHeHUs, pa3ioKEHUs, 3aMEIIEHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM TOCYJ0M, MpaBujaMu pabOThl B JabOpaTOpuu U IpuéMamu
oOpailieHust ¢ Ja0OpaTOpHBIM 00OpPYAOBAaHUEM, MU3YYEHUE U ONHCaHUE (PU3MUYECKUX CBOMCTB
00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOMIOACHUE (PU3MUECKUX (IUIaBICHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYIKE, KUTICHUE U KOHACHCAIUsl BOJAbI) U XUMHUYECKUX (TOpeHUe
CBEYM, NPOKaJIMBAHUE MEJHOW NPOBOJIOKH, B3aUMOJICHCTBUE Me€Jla C KHUCJIOTOM) SIBJICHMI,
HaAOJII0JIEHUE U ONKCAaHUE NMPU3HAKOB NPOTEKAHUS XUMUYECKUX peaKIMi (pa3siockeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpHIOM Oapus, pasnoxkenue rujpokcuaa meau (1) mpu
HarpeBaHUM, B3auMOJeEICTBUE »kene3a ¢ pactBopoMm conu menu (II), m3ydenuwe crnocoOoB
pasliesieHus CMeceil: ¢ TIOMOIIbI0 MarHuTta, (PUIbTpOBAaHWE, BbIIAPUBAHUE, IUCTHILISALNA,
xpomatorpadus, TMpPOBEICHUE OYMCTKU TOBAPEHHOM COJIM, HAOJIOJIEHHE W OIHMCaHHE
pEe3yAbTAaTOB MPOBEJACHUS OMbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacCChl, CO3/IaHuE
MoJieel MOJIeKy (IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech rasos. CoctaB Bo3ayxa. Kucioponq — 3J€MEHT M NPOCTOE BELIECTBO.
HaxoxaeHue kucioposa B pupoe, pru3nueckue U XMMHUYECKUe CBOMCTBA (peakLuy TOPeHHs).
Oxkcunpl. Ilpumenenue xucimopona. CrocoObl TOJMydeHHs] KUCIOpoAa B JjabopaTopuu U
MpOMbINUIEHHOCTU. KpyroBopoT kucinopona B npupone. O30H — amioTponHas Moaudukanus
KHCJIOPOJA.

TermoBoit 3¢ (hEeKT XUMHUYECKOW peakIuu, TEPMOXMMHYECKHE YpaBHEHHUS, JK30- U
SHAOTEPMUYECKHE peaKUUU. TOIIMBO: yrojib M METaH. 3arpsA3HEHUE BO3/yXa, YCHJICHUE
MapHUKOBOTO 3 (dexTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopoa — snemeHT u npocToe BemecTBo. Haxoxaenue Boiopoaa B mpupoe, Gusndeckue
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MosTyuyeHus. Kuciaorsl u comnu.

MoutsipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

@dusnyeckne cBoucTBa BOAbl. Boma kak pacteBopurens. PactBopbl. HacellieHHble u
HEHACBIIIIEHHbIE PacTBOpPbI. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jig BelllecTBa B
pactBope. XuMHUYECKHE CcBOMCTBa BOoAbl. OcHOBaHMs. Poip pacTBOpOB B MPUPOAE U B KU3HU
yesioBeka. KpyroBopoT Bozbl B NMpHUpoAE. 3arpsa3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coeauHeHuit. Oxcunbl. Kiaccudukaiuss OKCHIOB:
cosieoOpasyroniiue  (OCHOBHBIC,  KHCIOTHbIE, aM(pOTEepHBbIE) M  HECOJeOoOpa3yIoIlne.
Homenknatypa okcuoB. @u3nuecKkrue U XUMHYECKHE CBOMCTBA OKCHIOB. [lomydenue okcnuos.
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OcnoBanusa. Knaccudukanuss ocHOBaHUM: IIEIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanui. dusznyeckue M XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHwue
OCHOBAHHM.

Kucnotel. Knaccudukanust kucnor. Homenkiarypa kuciaor. @uznueckue U XUMUYECKUE
cBoiicTBa KUCIOT. Psan aktuBHOCTM MeTauioB H. H. bekerosa. [1onyuenue kucmior.

Conu. Homenknarypa cosieil. dusndyeckue U XMMHUUYECKUE CBOMCTBa cotied. [lomyueHue
COJIEH.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUIM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIEIICHHE COACpKaHUs KUCIOPOJa B BO3ayXe, MOJydeHue, cooupaHue,
pacno3HaBaHWE W HM3YyYEHHE CBOMCTB KUCIOpPOAA, HAONIOJACHHE B3aUMOJCHCTBHUS BEIIECTB C
KHUCJIOPOJAOM U YCIIOBHS BO3HUKHOBEHHMS U MPEKpaIIeHUs ropeHus (moxkapa), 03HaKOMJICHUE C
oOpasllaMi OKCHUJIOB M OIMCAaHWE HMX CBOMCTB, MOJyuY€HHE, COOMpaHHE, pacrno3HaBaHUE U
M3y4YeHUE CBOMCTB BOJOpoja (TOpeHue), B3auMmojaeucTBue Bojaopona ¢ okcupom memu (II)
(BO3MOHO HMCIIOJB30BaHUE BUACOMATEPUAIIOB), HAOIIOIEHHE 00Pa3IlOB BEUIECTB KOJIUYECTBOM
1 Moub, HcciienoBaHue 0COOCHHOCTEN PACTBOPEHMS BEIIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIECHUE PACTBOPOB C OIPENEIEHHON MacCOBOM JI0JEM PAaCTBOPEHHOTO BEIIECTBA,
B3aUMOJICMCTBUE BOJBI C MeTa/ulaMu (HATpUEM M KajbllieM) (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), UCCIEOBAaHUE O0OPA3I[0B HEOPTAaHMYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HaOJI0JICHNE U3MEHEHHUSI OKpPAacKU MHAMKATOPOB B PACTBOpax KHUCJIOT U IIEJIOYEH, U3ydeHUE
B3aumozeiicteus okcuga menu (II) ¢ pacTtBopom cepHOM KUCIOTHI, KHCIOT C METajulaMH,
pEAKUM HEUTpAIM3allui, TOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIM, PELICHHUE SKCIIEPUMEHTAIIBHBIX 3a4a4 110 TeMe «BakHeunme
KJIACChl HEOPIraHUYECKUX COCTMHEHUI.

Iepunoauyeckuit 3akoH u Ilepuoguyeckas cucrema xumudeckux djemenros /. U.
MenaeJieena. Crpoenne aTOMOB. Xumnueckas CBA3b. OxucaurTebHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

[TepBbie MOMBITKY KIacCU(DUKAITUTU XUMUYECKHIX JIEMEHTOB. [[oHSATHE 0 Tpynmax CXOHBIX
AJEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEIIbHbIE METaJUIbl, TajJOT€Hbl, WHEPTHBIE Ta3bl).
DneMEeHThI, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCUIBI U TUIPOKCUBI.

[lepuomnueckuii 3akoH. Ilepuoamueckas cucrema XxuMudeckux osnemeHtoB /[l H.
MenneneeBa. Kopotkomnepuonnas u anuHHomepuomHas dopmbl [lepuoanueckoil cUCTEMbl
xumudeckux sniemeHtoB [[. WM. MenpeneeBa. Ilepuonst u rpynmbl. PU3HYECKUNA CMBICIH
MOPSAJIKOBOIO HOMEpPA, HOMEPOB NEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oTomnbl. DiekTponsl. CTpOEHHUE AIEKTPOHHBIX
00os0uek atoMoB TepBbIX 20 Xumuuyeckux syemMeHToB llepumommueckoit cuctemsr I, .
MenpaeneeBa. XapakTepUCTUKAa XUMHAYECKOTO 3JIEMEHTA MO €ro MOJIOKEHUIO B [lepuonnueckon
cucteme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS PAINYCa ATOMOB XUMHYECKUX AJIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U MEPUOIAM.
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3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB
IUIsL pa3BUTHUS HayKu U npakTukd. /. 1. MenaeneeB — yu€HbIN U rpaxJaHNH.

XumMnueckas CBSI3b. KoBanenTHas (monsipHast u HETIOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucneHus. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaknu. [Ipouieccsl OKucIeHus
1 BOCCTaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OO0paslioB BELIECCTB METAIIOB M HEMETAUIOB, B3aMMOCHCTBHE THUAPOKCHUIA
OMHKA C pacTBOPAMM KHUCJIOT M LIEIOYEH, MPOBEACHUE OIBITOB, WIUTKOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peAKIUi (TOPEHHE, PEaKIIMK PA3JIOKEHUS, COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zannst MmexXnpeaMETHBIX CBA3EH NPU U3YYEHUN XUMHUHU B 8 KJIACCE OCYLIECTBIIETCS
yepe3 MCIOJb30BaHME KaK OONIMX €CTeCTBEHHO-HAYYHBIX TOHATHM, TaK | TOHATHH,
SABJISIFOIIMXCSI CACTEMHBIMU [IJIS1 OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAYUHbIN (PaKkT, TUIIOTE3a, TEOPHs], 3aKOH, aHAJIH3,
CUHTE3, KJIaccU(pUKaAIUs, NEePUOJAUYHOCTb, HAOIIOJCHHUE, JKCIEPUMEHT, MOJICIUPOBAHUE,
W3MEpPEHUE, MO/IEIIb, SIBJICHUE.

®u3uka: maTepusi, aToM, DIJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWI, HN30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKHI 3apsiji, BELIECTBO, TeJI0, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, CAMHUIIEI U3MEPEHUSI, KOCMOC, IJIAHETHI,
3BE311b1, ComHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TMOPOJBI, TOJE3HBIE
HCKOIIa€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

ITepuonnueckuit 3akoH. llepmogmueckass cucrema xumuyeckux oiemeHtoB [, .
MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJWs, KaldblUd U UX COCAUHEHUU B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B lleproanyueckoi cucTeMe U CTPOEHUEM X aTOMOB.

CtpoeHue BemiecTBa: BHUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUMNA KPUCTALINYECKOU PEIIETKU U BUIA XUMHUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJjlacCaM HEOPraHMYECKUX COCIMHEHUM, TeHeTUYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakluid Mo pa3IudHbIM MpU3HaKaM (M0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY J(h(dEKTy, MO0 H3MEHEHHIO CTEMeHEen
OKHUCJICHUSI XUMHYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO YYaCTHIO KaTaau3aTtopa). JDK30- U
SHIOTEPMUYECKHUE PEAKLIUH, TEPMOXUMHUYECKUE YPABHEHHUS.

[Tonsitue o ckopocT XxumHuueckou peakuuu. [lonsitue 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuuax. [loHsTHe O TOMOrEHHBIX M TeTepOoreHHbIX peakuusx. [lonsTtue o
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kataim3e. lloHsTne o0 XumMHU4yeckoM paBHOBeCHMU. {DakTOphl, BIHSIOIIME HAa CKOPOCTh
XUMUYECKOUN PEaKIIUU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIE PEAKLUUU, BJIEKTPOHHBIA OajaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHON peakunu. COCTaBICHUE YPAaBHEHUW OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiMii ¢ UCIOIB30BAaHUEM METO/a AJIEKTPOHHOTO OaaHca.

Teopus 3JIEKTPONUTHUECKON AUCCOLMALMH. DIEKTPOJIUTHI U HEIIEKTPOIHUThl. KaTHOHBI,
aHUOHBI. MexXaHU3M JIHCCOLMAIlMM BEUIECTB C Pa3JIMYHBIMU BUJAMU XUMHUYECKOU CBSI3H.
Crenens aucconuanuu. CUIbHBIC U CIIA0bIe IEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKaHUsl peaKIMii HOHHOrO OOMeHa, TOJIHbIE U
COKpalIEHHbIE MOHHBIE ypaBHEHMS peakuuii. CBONCTBA KUCIOT, OCHOBAHUW U COJIEM B CBETE
MPEACTABICHU 00 3IEKTPOJUTUYECKON nucconuanuu. KayecTBEHHbIE pEaKIMU Ha HOHBI.
[TonsiTre 0 TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEIAMH KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX BEHIECTB —
METaJUIOB M HeMeTauloB (Tpadutra W anmMasa), CIOXKHBIX BEIIECTB (XJIOpHIAa HATpHUs),
HCCIIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMU OT BO3IEHUCTBUS PA3TUYHBIX
(aKTOpOB, UCCIENOBAHHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOLECCAa TUCCOLUALUN
KHUCJIOT, IIeJoued U cojeil (BO3MOXKHO HCIOJB30BaHUE BUAECO MaTepUajoB), MPOBEIACHHE
OTBITOB, WITIOCTPUPYIOMIUX MPU3HAKKA MPOTEKAHHS PEaKIMii HOHHOTO oOMeHa (0Opa3oBaHUE
ocaJika, BBIJEJEHHE Ta3a, OO0pa3oBaHUE BOJbI), ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPeakuuid (FrOpeHue, peakuuu pasyioKeHHs, COCIUHEHHUS ),
pacno3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOILIBIO KAUYECTBEHHBIX PEAKLMi Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTanbl 1 X coeIMHEHUS

OO6miast xapaktepuctuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHS AaTOMOB, XapaKTEpHbIE
creneHu okuciieHua. CTpoeHne M (U3MYECKHUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOI€HOB.
XUMUYECKHE CBOWCTBAa Ha MpUMEpPE XJopa (B3aMMOJCHCTBUE C MeETaulaMHu, HEMETaJUlaMH,
menodyamu).  Xsopoogopoa. ColisiHasi KHUCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHUE,
MIpUMEHEHUE. [[eMCTBHUE XJIOpa U XJIOPOBOJAOPOJA HA OPTaHU3M YEJI0BeKa. BaxxHenre Xa0puasl
1 WX HaXOXJICHHE B TIPUPO/IC.

O6mas xapakrepuctuka 3ieMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTereHn okuciieHus. CTpoeHue u (U3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIUKA KUCIOPOJIa U CepPhl. XUMHUECKHE CBOMCTBA
cepbl. CepoBOOPOJ, CTpOeHUE, (PU3MYECKHEe U XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl Kak
MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, (PU3NYECKNE U XUMHUUYECKHE CBOMCTBA
(oOmme kak MpeACTaBUTENs Kiacca KUCIOT W crnenuduyeckue). XUMUYECKUE pPeakluu,
JeKalMe B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJydeHUs CepHOM Kuciothl. [Ipumenenue
cepHoil kucaoTel. Conu CepHOM KUCIOTHI, KAUECTBEHHAsI peaKius Ha Cyib(paT-uoH. Haxoxaenue
ceppl M €€ COCIMHEHUN B NpUpoJe. XHUMHUYECKOE 3arps3HEHUE OKPYKAroLIEW Cpeabl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €ro
IPENOTBPALLCHUS.
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OO6miast xapakTepucThka 53JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe CTEMEHH OKUCICHHS. A30T, paclpocTpaHeHHE B Mpupoie, (pusmueckue u
XUMHUYECKHEe CBOMCTBA. KpyroBopot a3oTa B mpupoie. AMMHAK, €ro GU3NYECKUE U XUMHUUECKHE
CBOMCTBA, MojiyueHue u npuMenenue. Conu aMMOHUSA, UX (GU3NUECKUE U XUMUYECKHUE CBONCTBA,
npuMeHeHue. KauecTBeHHas peakisi Ha MOHbI aMMOHMS. A30THasi KHUCIIOTa, €€ IMOITy4YeHue,
busznueckue W XHMHYECKHE CBOMCTBa (00IIME Kak WpPEACTaBUTENd Kiacca KHUCIOT U
cnenuduueckue). Vcnonp30BaHue HUTPATOB U COJIEH aMMOHHSI B KAaueCTBE MHUHEPATbHBIX
yaoOpeHuil. XuMHUYeCKOe 3arps3HeHUE OKPYKAIOIEH CpeIbl COSTMHCHUSIMH a30Ta (KHUCIOTHBIC
JIOKIM, 3arps3HEHUE BO3/yXa, MOYBBI U BOJOEMOB). Docdop, alIOTponHbIE MOAUPUKALUU
docdopa, dusnyeckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u docdhopnas kuciora,
¢u3nUecKkue W XMMHUYECKHE CBOMCTBa, noiydeHue. Mcnonb3oBaHue (ocpaToB B KaYECTBE
MUHEpaIbHBIX yJIOOPEHUN.

O6mass xapaktepuctuka sieMeHTOB [VA-rpynmel. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHUS. YTIEpO/l, ATUIOTPONHbIE MOAU(DUKAIINK, PACTIPOCTPAHEHHUE B
npupojie, pU3NYeCcKue U XMMHUYECKHe cBocTBa. AncopOuus. KpyroBoport yriepoja B mpupoe.
Oxkcuppl yriaepoaa, ux GU3NUecKue U XuMHUUYECKUE CBOMCTBA, JEHCTBUE HA KUBBIC OPTaHU3MBI,
MOJIyYEeHUE U TPUMEHEHUE. DKOJIOTMYECKUE MPOOJIEMBI, CBSI3aHHbBIE C OKCUIOM yriiepoaa (IV),
TUI0Te3a II00aTbHOr0 MOTEIUICHHUS KJIMMaTa, MapHUKOBBIA 3P¢deKT. YToabHas KUCIoTa U e
cond, ux (U3NUECKHMEe U XMMHYECKHE CBOWMCTBa, MOJydeHHEe U npumeHeHue. KadecTBeHHas
peakuust Ha KapOoHaT-woHbl. Mcrmonb3oBaHue KapOOHAaTOB B ObITY, MEAMIIMHE,
MIPOMBIIUIEHHOCTHU U CEILCKOM XO35ICTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHWYECKHX BEUIECTBAX KaK O COCAMHEHUSIX yIiepoja
(MeTaH, 9TaH, OSTWJIEH, AalleTWUJICH, OSTaHOJ, TIUIEPUH, yKCycHas Kuciorta). I[Ipupomnbie
MCTOYHHUKHU YTJIEBOJOPOJOB (Yyrojib, MPUPOAHBIN Ta3, HEPTh), MPOAYKTHI HX NEpPepabOTKU
(6eH3UH), UX POJIb B OBITY U MPOMBINUICHHOCTH. [TOHSITHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KuUpax, Oeynkax, yrieBoJax — M HX pOJM B JKU3HM 4esoBeKa. MarepuaibHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢Qusnyeckue W XUMHUYECKHE CBOWCTBA, MOJYyYCHHE U TPUMEHEHUE.
Coenunenust kpemHusi B npupojae. OOmue mnpencraBieHuss o6 oxcune kpemuws (IV) u
KpeMHueBoU KucioTe. CUIIMKATHI, UX UCTIOJIb30BAHUE B OBITY, B MPOMBINIIIICHHOCTH. Baxkuelme
CTPOUTENIbHBIC MaTepHuajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, Xkene300eToH. [Ipobiembl
0€30MacHOT0 MCIOIB30BAHMS CTPOUTENBHBIX MAaTEPUATIOB B TTIOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI M HAOJIOJIEHHWE MPU3HAKOB UX MPOTEKAHUs, OIbITHI,
oTpaxaroiue (puznyeckue U XUMUYECKHE CBOMCTBA rajOreHOB U UX COEIMHEHHM (BO3MOXKHO
WCIIOJIb30BAaHUE BUJICOMATEPHAIIOB), O3HAKOMJICHHE C OOpasllaMH XJIOPHUIOB (TaJIOTEHUIOB),
O3HaKOMJIEHHE C o0pa3lamMu ceppl U €€ COCOUHEHUSIMH (BO3MOXHO HCIOJB30BaHUE
BUJIEOMATEpUANIOB), HaOJIOJeHue mpolecca oOOyIrJMBaHMS  caxapa TMOJ JEUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KUCITIOTHI, M3yUEeHNE XUMHUYECKUX CBOMCTB pa30aBIECHHON CEpHOMU
KHUCIIOTBI, TPOBEJICHNE KaUueCTBEHHOM PEaKIMH Ha Cynb(aT-uoH U HAOII0JEeHUE MpHU3HAKa €€
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NPOTEKaHMs, 03HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBAMH a30Ta, Gocdopa U UX COCAUHEHUUN
(BO3MOYKHO UCTIOIB30BaHUE BUACOMATEPHUATIOB), 00pa3liaMu a30THBIX U POCcHOPHBIX YT0OpEHHMIA,
MoJIydeHue, CcoOupaHue, paclo3HaBaHWE W W3YyYCHHWE CBOWCTB aMMHUaKa, TPOBEICHUE
KaueCTBEHHBIX PEaKIMii HAa MOH aMMOHUS U ocaT-uOH U U3yUEHHUE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEWCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEbI0 (BO3MOXKHO UCIOJIb30BAaHUE
BHUJICOMATEPHAIIOB), HW3YYCHUE MOJACICH KPUCTALIMYCCKUX PEmIETOK aiMasza, Tpadura,
GbytepeHa, 03HaKOMIICHHE C TIPOIECCOM aJICOPOIINU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yrIéM M yCTPOWMCTBOM MPOTHUBOTA3a, MOJyYCHHE, COOMpaHue, paclio3HaBaHUE W HM3yUCHHE
CBOMCTB yTJIEKHUCIIOTO Ta3a, MPOBEICHUE KAUECTBEHHBIX peaklinii Ha KapOOHAT U CUIIMKAT-UOHBI
U W3yYCHHE INPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIICHHE C TPOAYKIHUEH CHUIIMKATHOMN
MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/a4 1Mo TeMe «BakHelme HeMeTabl U
UX COCTUHEHUS.

MeTtajuuibl 4 MX COCAMHEHMS

OO0mast XapakTepuCTUKa XHWMHUYECKHX OJJIEMEHTOB — METAJUIOB Ha OCHOBAHMM HX
nojoxeHus B [lepuoanueckon cucreMe xumMuiyeckux 3yemenToB [[. . MenaeneeBa u ctpoeHus
atoMoB. CtpoeHue MeTauioB. MeTauMyeckass CBA3b M METAUIMYECKAS KpUCTaIM4yecKas
pelI€TKa. DJIEKTPOXUMHUYECKUN PN HanpsDKEHUM MeTauioB. DHU3NYECKHME W XUMHYECKHUE
cBoiicTBa MeTauioB. O0mMe crnocoObl nojydeHusi MetayioB. [loHATHE 0 KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBbl (CTajab, YyTyH, TIOPATIOMUHMMN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[[lenounsie MeTaIUIbL: OJOXKEHUE B [IeprnoandecKkoi cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE UX aTOMOB, HAXOXJAECHUE B NpUpoae. OU3NUYECKUEe U XUMUYECKUE
cBolcTBa (Ha mpuMepe HaTpus u Kayus). OKCUIIBI ¥ TUAPOKCHUIBI HATPUA U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIMHEHUM.

[[lenouyHO3eMeENBHBIE METAIIIBI MATHUHM U KaJIbLIHI: MI0JIOXKEeHUE B [leprnoanyeckoil cucrteme
xumudeckux 3nemeHtoB . M. MenneneeBa, cTpoeHHME MX aTOMOB, HAXOXACHUE B MPUPOJE.
Pu3NUEeCKne U XUMUYECKHE CBOMCTBA MArHUS M KajblMs. BaxkHEHIINEe COSOMHEHUS KAJIbLHUA
(oxcua, ruapokcu, conn). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTPaHEHUS.

Amomunuii: nonoxenue B Ilepuogmyeckoid cucreme xummudeckux snemeHto [, .
MenpeneeBa, CTpOCHUE aTOMa, HAX0XKAEHUE B NpUpoje. PU3NYeCKue 1 XUMUUYECKHE CBOMCTBA
amtoMuHUsA. AM(POTEpHBIE CBOMCTBA OKCHIA U TUJIPOKCH]IA ATFOMUHUSI.

Kenezo: mnonoxenne B Ilepuoguueckor cucreme xuMudeckux snemeHntoB . U.
MenzeneeBa, CTpOCHUE aTOMa, HAX0XKAEHUE B NpUpoae. PU3NYECKUEe U XUMUUYECKHUE CBOMCTBA
xene3a. Oxcuabl, ruapokcunbl u conu xenesa (II) m sxenesa (III), ux cocra, cBoiicTBa U
MOJTy4YEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3laMyd METaNIOB W CIUIABOB, WX (U3MUECKHUMHU CBOWCTBAMH,
M3YUYEHHE PE3YJbTATOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJIb30BAHUE BUACOMATEPHUAIIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCH/IA KaJbIMs U HATPUS C BOJIOM (BO3MOXKHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), UCCIIEOBAaHUE CBOMCTB KECTKOM BOMBI, MpolEcca TOpPEHUsl kxeie3a B
KUCIOpoAe (BO3MOXKHO  HCHOJIb30BAHWE BHAEOMATEPUANOB), IMPU3HAKOB MPOTEKAHUS
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KaueCTBEHHBIX PEAKIIMi Ha MOHBI: MarHus, KaJblIMs, aJIOMUHMS, IMHKa, *kene3a (II) u xenesa
(I1T), meau (II), HaOmrOIEeHUE U OMMCAHKE MPOLECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATPUS,
KaJusl U KaJbIusl (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUAsIoB), UCCIeT0BaHUE aM(DOTEPHBIX
CBOMCTB TMJIPOKCH/IA AIIIOMUHUS U THJIPOKCUA IIMHKA, PEICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BaxkHeliue MeTaibl U X COCTUHEHUSD.

XuMuA U OKpPY:KaOIIas cpeaa

BemectBa 1 matepuanbsl B TOBCEAHEBHOM JKM3HU YeJIOBEKa. be3onacHoe ucnosib30BaHue
BEIIECTB M XHWMHYECKUX peakuuid B ObITy. IlepBas moMouip mpu XMMHYECKHUX OXKOrax u
OTpaBJICHUSX.

XUMHUUYECKOE 3arpsA3HEHUE OKPY KaroIIe cpebl (mpeenbHas J0MyCcTUMasi KOHIEHTpaIus
BemiecTB, Aanee — [1JIK). Posib XxuMuu B pelieHur SKOJOTUUECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3y4eHue o0pa3ioB MaTepHANIOB (CTEKJIIO, CIIJIAaBbl METAIIOB, TOJUMEPHBIE MaTEPUAIIbI ).

Mesicnpeomemmuoie ceéa3u

Peanu3zanuss MeXnpeaMETHBIX CBSI3€H MPU U3YYEHUU XUMHUHU B 9 Kilacce OCYLIECTBISECTCS
4yepe3 MCIHOJb30BaHME KaK OONIMX €CTECTBEHHO-HAyYHbIX MOHATHM, TaK M TOHATHH,
ABJISIFOIIUXCSI CACTEMHBIMHU ISl OTJEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO61re ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: HAYyUHbIN (PaKT, TUNIOTE3a, 3aKOH, TEOPHs], aHAJIH3,
CHUHTE3, Kiaccu(uKaius, MNepUOJIUYHOCTb, HAOIIOJEHHE, SKCIEPUMEHT, MOJEINPOBAHNUE,
U3MEpPEHHE, MOJIEIIb, IBJIEHUE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOTUs, MaTEPHAIIbI.

®uzuka: MaTepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJ, HN30TOIbI,
PaAMOAKTUBHOCTh, MOJEKYJa, AJIEKTPUUECKUI 3apsii, TPOBOJHUKH, MOJYIPOBOJHUKH,
IUDJIEKTPUKH, (POTO3JIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKas pemeéTKa, CIUIaBbl, (PU3MYECKHE BEIUYWHBI,
€AMHUIIBI U3MEPEHMSI, KOCMUYECKOE MPOCTPAHCTBO, IIaHEThl, 3BE3/b1, COTHIIE.

buonorusa: ¢otocunres, npixanue, Ouochepa, sKOocMCTEMa, MHUHEpAJbHBIE YI00OpEHUs,
MHKPO3JIEMEHThI, MAKPO3JIEMEHThI, IUTATEIIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE TMOPOJBI, TIOJE3HBIE
MCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0J/I€ 00YUYEHUSI XMMHUH B €IMHCTBE YUYCOHOW M BOCTIMTATEIILHOMN IS TEILHOCTH B
COOTBETCTBUM C  TPAJULIMOHHBIMU POCCUMCKUMHM  COLIMOKYJBTYPHBIMU H©  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOpMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOIIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATU3ALMH 00YUalOIIUXCSl.
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JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OPHECHTAIMN W PACIIMPEHUE OIbITa JACATEIHPHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOIIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUYECKOMY U HAYYHOMY
HACJICNIO, TMOHUMAHWs 3HAYEHUS XUMHUYECKOW HAyKH B XKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh TOCTOBEPHOU MH(OpMAIel 0 TEPEIOBBIX TOCTHKEHUSIX M OTKPBITHUIX
MHPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTA B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE
MHUpa 1 00IIeCTBa;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O CONMAIBHBIX HOPMax W IpaBUaX MEKIMYHOCTHBIX OTHOIICHUHN B
KOJUICKTUBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO TMOJE3HOH, Y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUAAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JI€ITEIbHOCTH TIPU BBIMOJTHEHUH YYEOHBIX, MO3HABATEIBHBIX 3a]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/JaHUU YUYECOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIIIM B TpOIECCe ITOW y4eOHOH IEATETHHOCTH, TOTOBHOCTH OIICHHUBATH CBOE
MOBEJICHUE W TIOCTYNKH CBOMX TOBApPHWINEH C TO3WIMH HPABCTBEHHBIX M TPABOBBIX HOPM C
y4€TOM OCO3HAHUS TIOCIIECTBUN MTOCTYIIKOB,;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKAE TPEACTABICHUS O  BEHICCTBE W  XUMHUYCCKOM  pPEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABIIIOIINEC OCHOBY JIJIS
MOHUMAaHUS CYIIHOCTH HAy4YHOW KApTUHBI MHUpa, TMPEACTaBiICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPHUPOIBI, B3AMMOCBS3SIX UEJIOBEKa C MPUPOIAHONU CPEAO, O pOJn
XUMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HAIlpaBJCHHBIC Ha TOJYYCHHE HOBBIX 3HAHUW TI0 XUMUH,
HEOOXoaMMBIC ISI OOBSICHCHHS HAOMI0JaeMbIX IPOIIECCOB W SBJICHUH, IMO3HABATEIHHOM,
WH()OPMAITMOHHON U YUTATEITHLCKON KyJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIBHON paOOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JINTEPATYpPOH, MOCTYIHBIMU TEXHUYECKHUMH CPEIACTBAMU
UH()OPMAITMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYUYECHHMIO U TO3HAHMIO, JIF0OO3HATEIBLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHON M MCCIICIOBATEIBCKON ACATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH U YPOBHS 00yUYEHUS B JlaIbHEHIIIEM;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 37I0POBBIO, YCTAHOBKHU
Ha 3J0pPOBBIM 00pa3 KW3HHW, OCO3HAHWE ITOCJICACTBHUI W HEMPHUSATHE BPEIHBIX IPUBBIYCK
(ynotpeOneHuss aJIKorojisi, HAapKOTUKOB, KYpEHHs), HEOOXOAUMOCTH COOIIOJECHUS] TPaBUII
0€30macHOCTH MPHU OOPAIICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M pEaTbHOM KU3HH;

5) Tpy10BOro BOCIIMTAHMS:

UHTEPEC K MPAKTUUECKOMY M3YUYEHHI0 Mpodeccuil U TpyAa pa3iIudyHOro poja, yBaKeHUE K
TPyIy ¥ pe3yibTaTaM TpPYJOBOM JEATEIbHOCTH, B TOM YMHCJIE HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOp WHAWBUIYAILHOW TpPAaeKTOPUU
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OPOJOJDKEHUsT O00pa30BaHUsS C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCHENTHOW NPO(EeCCHOHATBLHON AEATENHPHOCTH U
Pa3BUTHS HEOOXOIMMBIX YMEHUMN, TOTOBHOCTH aIalITUPOBATHLCS B TPO(PECCHOHATIEHOM Cpelie;

6) IK0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11e1eCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOUHHMKY KU3HHU Ha 3emJle,
OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHKE IIEHHOCTH 3JI0POBOTO M 0€30MacHOr0 o0Opa3a JKHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUECKOMY M TICHUXHYECKOMY 310POBBIO,
OCO3HaHME MIEHHOCTH COOJTIOICHUS TTPaBUII 0€30IMaCHOTO MTOBECHHUS TIPH padOTEe C BEIIECTBAMH,
a TAK)KE B CUTyallUsIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, ITOTyYaeMble TPU U3YUCHUU XUMUH, JJIsl pEIICHUS 3a]1a4,
CBSI3AHHBIX C OKPY’KAIOLICH MNPUPOJHOW CPEIOH, ISl TMOBBIMIEHUS YPOBHS 3KOJIOTHMYECKOU
KYJIbTYPbI, OCO3HAHUSI II100AJILHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus
IIOCPEICTBOM METOJ0B XUMHUH, SIKOJIOTUYECKOIO MBILIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
[1I03HABaTEJIbHOW, KOMMYHUKATUBHON Y COLMATIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpeaMeTHBIX Ppe3yJbTaTOB BBIACISIIOT 3HAUYMMBIC 7 (HOPMUPOBAHUS
MUPOBO33pEHHUS OOIIEHAYYHbIE TTOHATUSI (3aKOH, TEOpHS, MPUHITUII, TUIIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPBIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTaxX W MO3BOJISIOT HA OCHOBE 3HAHUM M3 3TUX MPEAMETOB (DOPMHUPOBATH MIPE/ICTABIICHUE
O IIEJIOCTHOM Hay4YHOW KapTUHE MUPA, U YHUBEPCAIbHbIC yueOHbIE NEeHCTBUS (TTI03HABATEIbHbIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIC), KOTOpPhIE 0OeCreunBarOT (OpPMUPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHON NeATeIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

YMEHHUS UCMOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIILICHUS MOpPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKUX TOHSATUM (BBIAEISATH HX XapaKTepHbIC MPU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C APYTHMMH TMOHSITHSIMH), UCTIOJIb30BATh MOHSATHUS JIs1 OOBSICHEHUS
OTIETBHBIX (DAKTOB W SBJICHWM, BBIOMpPATh OCHOBAHUS W KPUTEPUU IS KIACcCHU(DUKAIIUU
XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEAKLINHI, YCTAHABIMBATH IPUUYNHHO-CJICICTBEHHBIE CBS3U
MEX]Ty 00bEKTaMU U3YUCHHUSI, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIC, 1CTyKTUBHbIC,
110 aHAJIOTHUH ), JIeJIaTh BHIBOJIbI M 3aKJIFOUEHUS,;

YMEHHE MPUMEHSATh B MPOIECCE MO3HAHUS MOHATUS (IIPEAMETHBIE U METalPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, WCIIONB3yeMbI€ B XWMHUHU, MPEOOPa30BBIBATH IIMPOKO
MIPUMEHSIEMbIE B XUMUM MOJICJIbHBIC MPEJICTABICHUS — XUMUUYECKUN 3HAK (CUMBOJI JIEMEHTA),
XuMuueckass (GopMysa W ypaBHEHHE XHUMHUYECKOM pEAKIUU — TMPU PEIICHUH Y4eOHO-
NO3HABATEIbHBIX 337a4, C YYETOM OTUX MOJENBHBIX IPEACTABICHUN BBISIBIATh U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEILIECTB U
XUMUYECKUX PEAKIIUH, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3U H
OPOTUBOPEYHS B U3YyUAEMbIX IIPOLIECCAX U SIBJICHUSIX.

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:
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YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHUS, a
Tak)k€ B KA4eCTBE OCHOBHI i1 (OPMHUPOBAHMS THUIIOTE3bl TO TMPOBEPKE NPABWIBHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

NpUOOpETeHHE OIbITa MO IUIAHUPOBAHUIO, OPTraHU3AMK U TMPOBEICHUIO YYCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HA0JII01aTh 32 X0I0M IpoIiecca, CAMOCTOSITENIbHO MPOTHO3UPOBATDH €TI0
pe3ynbTaT, HopMyIupoBaTh OOOOIIECHUS W BBIBOALI IO PE3yibTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIISATh OTYET O MPOCIIaHHON padoTe.

Pabora ¢ nuHpopmanueii:

yMEHUE BbIOMPATh, aHATTU3UPOBATH U UHTEPIPETUPOBATH MHDOPMAIUIO PA3TMYHBIX BUJIOB
1 (hOpM IIpeICTABICHHUS, TOTYyYaeMYIO U3 Pa3HbIX ICTOUYHUKOB (HAYYHO-TOIYJISIpHAS JIUTEpATypa
XUMUYECKOTO COJCpKaHUsS, CIpPaBOYHBIC IOcoOus, pecypchl WHTepHETa), KPUTHYCCKU
OIICHUBAThH IPOTHBOPECUYHMBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHSTh Pa3INuyHbIe METOJIbI U 3alPOCHI IPU MOUCKE U 0TOOpe MHbOpPMAIIHU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JIJI51 BHITTOJIHEHUSI YUEOHBIX U MIO3HABATEIBHBIX 3a/1a4
OnpeNeEHHOro0 THUMa, MpUOoOpeTeHUEe OmbITa B OOJACTH HCIOIb30BaHUA WHOOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIAJICHHUE KYIbTYPOH aKTUBHOTO MCTIOIB30BAHMS PA3THIHBIX
MMOMCKOBBIX CHCTEM, CaMOCTOSITEIPHO BBIOMpPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS
uH(DOpMAIMU U WLIIOCTPUPOBATh pellaeMble 3aJa4l HECIOKHBIMU CXEMaMH, JAHarpaMMaMu,
apyrumu hopmamu rpaduKi U UX KOMOUHAIUSIMU;

YMEHHE HCIIOIh30BaTh M AHAIM3UPOBATH B MPOIECCE YUECOHOW M HCCIIEIOBATEIHCKON
JeATETHPHOCTH MH(POPMAIIMIO O BIUSHUH TPOMBIIILIEHHOCTH, CETBCKOTO X031 CTBA U TPAaHCTIOPTa
Ha COCTOSIHHE OKPYIKAIOIICH MPUPOTHOMN CPEeIbI.

KoMmyHMKaTHBHBbIE YHMBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

yMEHUSl 3aJaBaTh BOIPOCH (B Xoie auaiora W (WJIM) AUCKYCCHHM) TIO CYIIECTBY
oOcyxmaemMoli TeMbl, (OPMYJIUPOBATh CBOM TIPEIJIOKECHUS OTHOCHUTEIHLHO BBITOTHCHUS
MPEIIOKEHHON 3a/1a4u;

YMEHUS TIPEICTABIIATH MOJYYECHHBIC PE3YJIbTAThl TO3HABATEIHLHOM JIEATETLHOCTH B YCTHBIX
W TMHUCHMEHHBIX TEKCTaxX; JeJaTh MPE3CHTAlMI0 PE3yJbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
dKCIIEpUMEHTa (J1a00paTOPHOTO OIBITa, JA00OpaTOPHOM PabOTHI IO HCCIICIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOIO NMPOEKTA);

yMEHUS YYECOHOTO COTPYJAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIHLHOW M
HCCJIEIOBATENLCKON NIEATEIbHOCTH TIPH PEIICHUH BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa
oOIMX WHTEPECOB W COTJacoBaHUS MO3UIUK (00CYXIEeHHsI, OOMEH MHEHUSMHU, «MO3TOBBIC
IITYPMBI», KOOPJIMHAIIAS COBMECTHBIX JICHCTBHUH, ONIPEACIICHUE KPUTEPUEB T10 OIICHKE KauecTBa
BBITIOJTHCHHOW PabOThI U JIPYTHE).

PeryisiTuBHbIE YHMBepPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHE CaMOCTOSITEIIbHO OMPENEIIATh IeNU AeATeIbHOCTH, TIJIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JIEATEIHHOCTH, BBIOUPATH
HauOosiee 3¢ EKTUBHBIE CHOCOOBI pelIeHUsT Y4YeOHBIX W IO3HABaTENIbHBIX  3ajad,
CaMOCTOSTENIbHO COCTaBJIATh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBINH alropuTt™M IEUCTBUM NpHU
BBITIOJITHCHUH 3aJaHUi C Y4€TOM TIOJYyYCHHs] HOBBIX 3HAHMA 00 HW3y4aeMbIX OOBEKTaX —
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BEILIECTBAX U PEAKIHUAX, OLIECHUBATh COOTBETCTBHE MTOIYUYEHHOIO PE3YJIbTaTa 3asiBJICHHOM LIEIIH,
YMEHHUE UCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHHUIO O00S3aTEbHOIO COACpPIKAHUSA,
YCTaHOBJICHHOTO JaHHOW (QenepanbHO pabouelt NTPOrpaMMoid, BBIACHSIOT: OCBOCHHBIE
oOy4JalomMMUCsl Hay4yHble 3HAHUA, YMEHHMsSI M CIOCOOBI JEHCTBUi, creuuduyeckue s
MPEAMETHOW 00J1acTh «XUMUA», BUABl JEATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYyAIIHIX.

K koHily oOyuenust B 8 kjiacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JIOKHbI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

PACKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHATHW: aTOM, MOJEKYJA, XUMUYECKAN
AJIEMEHT, IMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJAHOpPOJIHAsA U
HEOJHOPOJHAsA), BaJCHTHOCTb, OTHOCUTEJIbHAs aTOMHash W MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas J0JIsI XUMUYECKOIO DJIEMEHTA
B COCAMHEHHUH, MOJSIPHBIM  00BEM, OKCUJA, KHUCJIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKask peaklusl, KiacCu(pUKaLHs
peaKuui: peakiMi COCAUHEHHUS], PEAKI[UU PA3JI0KEHHMs, PEAKIIUU 3aMEIIECHUS, PEaKIUn
oOMeHa, 7K30- U SHAOTEPMHUYECKUE pEaKLnH, TEIUIOBOM 3P (deKT peakuuu, Sapo aToma,
AJIEKTPOHHBIM CJIOH aTroMa, aToMHasi OpOWTab, paguyCc aToMa, XMMHYECKas CBS3b,
MOJISIpHAsE W HENOJIAPHAsl KOBAJIEHTHAsl CBS3b, MOHHAS CBS3b, MOH, KATHOH, AHMOH,
pacTBOp, MaccoBas J10Jid BelllecTBa (MPOLIEHTHAs! KOHIEHTpALIKsI) B paCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMUMHWYECKUX TMOHSATHUH W MPUMEHSTH 3TU
IIOHATHUS IPU ONMCAHUY BEILECTB U UX MPEBPALLCHUN;

UCIOJb30BaTh XHMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

OMpEeNeNsITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSX, CTENEHb
OKHCJIGHUSI DJIEMEHTOB B OWHApHBIX COEJAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COEQUHEHMH 1o QopMmyiaMm, BHI XHUMHUYECKOH CBS3U
(KoBaJICHTHasi U MOHHASA) B HEOPTraHUYECKUX COCTMHEHUSX;

packpsiBath cmbich [lepuoanyeckoro 3akona . M. MenpaeneeBa: 1eMOHCTPUPOBATH
NOHUMAHHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT HX
nonoxxeHuss B llepuoguyeckod cucreMme, 3aKOHOB COXPAaHEHHs MAacChl BELIECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUEHUS, 3aKOHa ABOraapo;

ONMMCHIBATHL M XapakTepus3oBaTh TabmuuHyro Qopmy Ileproguyeckoil cuctemsl
XUMHUYECKUX JJIEMEHTOB: pa3iMyaTh MOHATUS «TJIaBHas moarpynmna (A-rpymmna)» u
«mnobounas mnoarpynna (b-rpynma)», manble W OoybllIM€ NEPUOIbl, COOTHOCHUTH
0003HaueHus, KOTOpble UMETCA B Tadimue «llepruoguueckas cucreMa XMMUYECKUX
anemeHToB /[[. . Menneneesa» ¢ 4MCIOBBIMU XAPAKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sjapa, oOliee YHCIO 3JIEKTPOHOB U
pacripeesieHue uX 1Mo AIEKTPOHHBIM CIIOSIM);
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KJ1acCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUUYECKHE
peakmmuu (1O YUCITY M COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
dbdexty);

XapaKTepu30BaTh (OMUCHIBaTh) OOIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3TUUYHBIX
KJIACCOB, TOJATBEpXJasi  OMHCaHWE TpPUMEpaMH  MOJEKYJSPHBIX  ypaBHEHHM
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHH;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHUA B PA3IMYHBIX yCIOBUSIX;
BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JI0JIF0 XMMUYECKOTO 3JIeMEHTA 1Mo (opMyJie COeIMHEHHsI, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI TIO YPABHEHUIO XUMUYECKON PEaKITHH;

MIPUMEHSATh OCHOBHBIC OTEPAIMA MBICTUTEIHPHOW JESITCIIBHOCTH — aHallu3 M CHHTE3,
cpaBHEHHUE, 0000IIeHNe, CUCTEeMATU3aIUI0, KIIaCCU(PUKAIIUIO, BBISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JIJI1 M3yYEHUs] CBOMCTB BEIIECTB M XMMUYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOIIOACHUE, U3MEPEHHE, MOJICIIUPOBAHUE,
AKCIEPUMEHT (pPeajbHbIN U MBICIICHHBIN);

CIeoBaTh IpaBWJaM TIOJB30BAHHMS XUMHUYECKOW TIOCYIOM U J1abopaTOpHBIM
o0opyI0BaHMEM, a TaKKe IMpaBuUiiaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTIBITOB MO TOJIYYCHHIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCJIOPOJAA), MPUTOTOBJICHUIO
PacTBOPOB C OMNPEICIIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U
MIPOBOJIUTHh XMMHYECKUE SKCIEPUMEHTHI MO PACIO3HABAHHWIO PACTBOPOB IIEIOYEH H
KHUCIIOT C MIOMOIIbI0 UHANKATOPOB (JTakMyC, peHoTanenH, METUIOPaHX U IpyTue).

K xoHiy oOyueHus B 9 kiacce npeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSTHUNA: XUMHUUYECKUU HJIIEMEHT, aToM,
MOJIEKYJ1a, MOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPULIATEBHOCTh, CTENEHb OKHUCIEHHUS, XUMUYECKash peaKUUs, XUMUYecKas
CBSI3b, TEIJIOBOUW A((PEKT peakiuu, MOIb, MOJSIPHBIH 00BEM, PAaCTBOP, DJICKTPOJIHTHI,
HEDIJICKTPOJIMUTHI, DJIEKTPOJUTHYECKAsT JTUCCOILMAIMS, pPEaKIMu HOHHOTO OOMeHa,
KaTaJIu3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[MU,  OKHUCIHTENIb,  BOCCTAHOBUTEIIb,
OKHCJICHUE ¥ BOCCTAHOBJICHUE, aJJIOTPONHs, aM(pOTEPHOCTh, XWMHUYECKas CBS3b
(KoBaJICHTHasi, WOHHAs, METa/UIMUeCKas), KpHUCTaUIMUecKas pemérka, KOoppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, MPeaeIbHO JOMyCTUMAs
koHueHntpanus [TJIK BeniecTna;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMUMHUYECKUX MOHSITUH W MPUMEHSTH 3TU
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY JJISI COCTaBlieHHMs (OpMys BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIINN;
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OMpENENATh BaJCHTHOCTh M CTENEHb OKUCICHHS XHWMHUYECKHUX JJEMEHTOB B
COCIMHECHUSIX Pa3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIAaCCy COCAMHEHHMM 1O (opMyiaMm, BUJ XUMHYECKOW CBs3M (KOBaJCHTHas, MOHHAS,
METAJJIMYecKasl) B HEOPTaHWYECKUX COCAMHEHUSAX, 3apsj HOHA IO XUMHUYECKOU
dopMmyIie, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTaHUYECKUX COCAMHEHWH, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTRA,;

packpeiBath cMmbich llepuoanueckoro 3akona JI. . MenaeneeBa u 1€eMOHCTPUPOBATh
€ro MOHWMAaHWE: OMHCHIBATh M XapaKTepH30BaTh TaOaumuHyto dopmy [leproamaeckoit
CUCTEMBl XMMHUYECKHX ODJICMEHTOB: pPa3iIuyaTh TOHATHSA «TJaBHas moarpymnmna (A-
rpymnma)y u «mnobouynas mnoxarpynna (b-rpymma)», Mameie W OOJBIINME TEPUO/IBI,
COOTHOCHUTH 0003HAYCHHSI, KOTOPBIE UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsia sipa,
oOl11ee YMCio AIEKTPOHOB U paCIpe/iesieHue UX MO DJIEKTPOHHBIM CJIOSIM), OOBICHSTH
o0lle 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCIWHCHUU B
npeenax MaJlbIX EPUOJIOB U TJIABHBIX MOJTPYIII C YUETOM CTPOSHUS UX aTOMOB;
KJIacCU(PUITMPOBATh XUMHYCCKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA, XHMHUYCCKUE
peaknuu (10 YUCITY M COCTaBY YYacTBYIONIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
s dexTy, Mo N3BMEHEHHUIO CTENEHEH OKUCIICHHS] XUMUYECKUX JIEMEHTOB);
XapaKTepru30BaTh (OMHUCHIBaTH) OOIME W cHenuuUIecKkue XUMHYECKHE CBOMCTBA
MIPOCTHIX W CIIOKHBIX BEIIECTB, MTOATBEPIKIAAsT ONMMMCAHUE IPUMEPAMH MOJICKYJIIPHBIX U
MOHHBIX YPAaBHCHHUH COOTBETCTBYIOIINX XUMHUUYECKHUX PEAKITNI;

COCTAaBJISITh YPABHEHHUS AJIEKTPOJIUTHYECKON NUCCOLMALIMU KUCIIOT, IIEJI0UYEN U COJIEH,
MOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS PEAKIIM HOHHOTO OOMEHa, YpaBHEHUS PEaKIIUid,
MOJATBEPXKIAAIONIUX  CYIIECTBOBAHWE TEHETHUECKOW CBSI3U MEXKIy BelleCTBaMHU
Pa3INYHBIX KIJIACCOB,;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA IMOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajaHca ITHX PEaKInii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3TMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO 3JIEMEHTA 10 (GOopMyJie COSTMHECHHSI, MaCCOBYIO JIOJIIO BEIICCTBA B
pacTBOpE, MPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKON PEaKITUH;

coOmo/IaTh MpaBWia TMOJb30BaHUS XUMHYECKOW TIOCYJoM H  J1ab0opaTOpHBIM
o0opymoBaHWEM, a Tak)Ke MpaBWiia OOpaIICHHWS C BEMICCTBAMU B COOTBETCTBHU C
UHCTPYKITUSMH TI0 BBITTOJTHCHHIO JTAOOPATOPHBIX XUMHUYECKHX OITBITOB 1O TTOJTYICHHIO
COOMpPaHMIO ra3000pa3HbBIX BEIIECTB (AMMHUaKa M YIJIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKITUH, TMOATBEPKIAIOIINE KaYeCTBEHHBI COCTAB PAa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM IMYyTEM XJIOPHI-, OpOMHUI-, HOAUA-, KapOoHaT-, Qocdar-,
CWIIMKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHHS M HWOHBI H3YYCHHBIX
METAIIJIOB, MTPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
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e TIPUMEHATH OCHOBHBIE OIEPAIMU MBICIUTEIBHON MESITEIbHOCTH — aHalW3 U CHUHTE3,
CpaBHEHHE, OOOOICHNE, CUCTEMATU3AIMIO, BBISBICHUE TPUYUHHO-CIICICTBCHHBIX
CBSI3€M — JUISI WM3YyYEHUs] CBOMCTB BEIIECTB M XHMHUYECKHUX PEAKIHUM, €CTECTBEHHO-
Hay4YHbIC METO/IbI I03HAHUS — HAOJII0ICHHUE, U3MEpPEHNE, MOICIIMPOBAHHUE, SKCIIEPUMEHT
(peayIbHBIN ¥ MBICIICHHBIN ).

®opmbl yuéTa padoueil mporpaMMbl BOCIMTAHUS B pado4eil mporpaMMe no XuMHHU

Pabouass mporpaMma BOCIHTAaHHSI peaqu3yeTcs B TOM YHUCIE U YEPE3 HCIIOJIb30BAHUE
BOCITUTATEIBHOIO IMOTEHIMAla YPOKOB XMMHUHU. JTa padoTa OCYUIECTBISETCS B CIEAYIOIMIMX
dbopmax:

[ToOyxneHue oOydaromuxcsi coOMI0AaTh Ha YPOKE OOILEHIPHUHITHIE HOPMBI MOBEICHUS,
nmpaBwjia OOIIEHUS CO CTapliuMu (TeJarornyeckuMu pabOTHUKAMH) UM CBEPCTHUKaMU
(oOy4arommmucs ), MPUHUMUITBI Y4eOHOU TUCHUIUIMHBI U CAMOOPraHU3aLUH.

[IpuBneueHne BHUMaHUs 0OyYarOIIMXCSl K HEHHOCTHOMY acHeKTy M3y4aeMbIX Ha ypoKax
MIPEMETOB, SBJICHUHN, COOBITHH Uepes:

oOpallleHue BHUMaHHUS HAa HPABCTBEHHBIC AaCHEKThl HAYUYHBIX OTKPBITHH, KOTOpBIE
M3Yy4aloTCs B JAHHBIII MOMEHT Ha YPOKE; Ha MPEJCTAaBUTENIEH YUECHBIX, CBA3aHHBIX C U3y4YaeMbIMU
B JJAHHBI MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPbI OHU BHECIW B Pa3BUTHE HAIIEl CTpaHbI U
MHpa, Ha TOCTOMHBIE NOApaXKaHUs IPUMEPHI UX KU3HU, HA MOTUBBI UX ITOCTYIIKOB,;

Hcnonb30BaHne BOCIUTATENBHBIX BO3MOXKHOCTEHM cozepikaHUs yuyeOHOro mpeameTa Juist
dbopmupoBaHus y OOy4arOUIUXCsl POCCHUHCKUX TPAJULHUOHHBIX IyXOBHO- HPABCTBEHHBIX W
COLIMOKYJITYPHBIX IEHHOCTEH dYepe3 MoAOOp COOTBETCTBYIOIIMX 3a7ad JJisd pEeLIeHUs,
MPOOJIEMHBIX CUTYaLMH 17151 00CYKIEHUS B Kacce

BxiroueHue B ypoK MTPOBBIX IMPOLIENYpP, KOTOPBIE MOMOTAOT MOLIAEPKATh MOTHUBALIMIO
0Oy4aromuxcs K MOJIy4eHUI0 3HaHUH, Halla)KMBAaHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, TOMOTal0T YCTaHOBJICHUIO JOOPOKeIaTeIbHOM aTMOC(EPBI BO BpEMS ypOKa.

[IpuMeHeHre Ha ypOKe UHTEPAKTUBHBIX (POPM pabOThI, CTUMYJIMPYIONINX MO3HABATEIBHYIO
MOTHUBAIIUIO 00yYarOIINXCA.

[Ipumenenre rpynmnoBoii paboThl UK pabOTHI B Tapax, KOTOPBIE CITOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHIHOUM pabOThl M B3aUMOAECUCTBUIO C JPYTUMU 00YUarOIIUMUCS.

Bbibop u ucnosib30BaHME Ha ypoKax METOAOB, METOAMK, TEXHOJOTHH, OKa3bIBAIOIIKUX
BOCITUTATEIbHOE BO3ACHCTBUE HA JMYHOCTh B COOTBETCTBHM C BOCHHUTATENIbHBIM HJEATIOM,
LEJIbIO U 33/1a4aMU BOCITUTAHUSI.

WuununpoBanue 1 Mojiep>kKa UCCIIeI0BaTeNbCKON NeATEIbHOCTH IKOJBHUKOB B (hopme
BKJIFOYEHHUS B YPOK PA3JIMYHBIX MCCIEAOBATEIbCKUX 3aJaHUN U 3aa4, YTO A€T BO3MOMXKHOCTh
oOyyJaroummcsi MpuoOPeCcT HABBIKM CAMOCTOSITENIbHOTO PEUICHUSI TEOPETHUECKOW MpOoOIIeMbl,
reHepupoBaHus U 0opMIIeHHUS] COOCTBEHHBIX TMIOTE3, YBAXKUTEIBHOTO OTHOILIECHHUS K YY>KUM
uzesiM, MyOJIUYHOTO BBICTYIUICHHUS, QpTYMEHTUPOBAHUS U OTCTAaUBAaHUS CBOCU TOUKU 3pEHUSI.

VYCcTaHOBNIEHNE YBAXKUTENbHBIX, JOBEPUTEIbHBIX, HE(POPMAIBHBIX OTHOUICHHH MEXIY
YUUTENIEM U YUYEHUKaMH, CO3/IaHHE Ha YPOKAaX AIMOIMOHAIbHO-KOM(DOPTHON CPEIbI.
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouuyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposbHbie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuUMHS — BaXkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 | ) bubnuorexa [IOK

) MPAaKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemecTBa 1 XuMudeckue 15 1 bu6nmorexa LIOK

' peaKIum https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 okcHIax https://m.edsoo.ru/7f41837¢
27 Bogopon. Ilonsitue o g | bubmmnoreka HOK

' KHCJIOTaxX U COMIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

’ OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 ] 1 bubmuoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axkoH u Ilepuoguyeckasi cucrema xumniyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU
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3.1

3.2

[Tepuonuueckuii 3aKOH U
Ilepunonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jesioB U TeM uu(ppoBbIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XuMH4yecKkmne peakuun
L1 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/esioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 2 | 1 bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [OK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 brbmmorexa [TOK
’ py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmworexa [IOK
' PYEIHL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 aneMeHToB [VA NIbl. YTIEpoa U 8 1 2 bubmmorexa [IOK
' . Py ’ poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
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Hroro no pazneny 25
Paznea 3. Merajiibl M X COeTHHEHUS
bu6nmmoreka [IOK
A i 4
3 Obmue cBolcTsa MeTATIOR https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7| 1
3 aKHEUIe MeTaJUIbI U UX COeIUHCHUS 6 hitps:/m.cdsoo.rw/7f4 12636
Hroro no pazaeny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 Bubmorexa HOK
' H p https:/m.edsoo.ru/741a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITIOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpoubnble IIpakTHyeckue
n/n Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poap XuMHM B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

) [IonsaTne o Meromax IIO3HaHUA B XUMUH. 1 1 bubnuorexa [JOK
CrapToBasi TUarHOCTHKA. https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs

3 B Jlaboparopud H MPUEMBI OOpallEeHUs C 1 1 bubmaorexa LIOK

patop P P https://m.edsoo.ru/fR0d23dc
12a00paTOPHBIM 000PYTOBAaHHEM)

4 Uucteie BemectBa u  cMmecu. CrocoObl 1 bubmuorexa [JOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktnueckas pabora Ne 2 «Pasnmenenue

5 c;[)eceﬁ (Ha T I/II)MC € OYHCTKHU HOBaH €HHOM 1 1 bubmmorexa [OK

puMep P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJCKyIIH https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKUE DJIEMEHTHl. 3HAKW (CHMBOJIBI) 1 bu6mmoreka [IOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXKHBIE BEIIECTBA 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 uonworexa LO

https://m.edsoo.ru/ff0d2d50

MBOY NMMO CO «COLL Ne 16»

22




3akoH IMOCTOAHCTBA cocCTaBa BCIIICCTB.

10 Xumuueckasi ¢popmyia. BaneHTHOCTh aTOMOB bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae

XUMHUYECKUX HJIEMEHTOB

1 OtHocuTeNnbHAS aToMHast macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢

12 MaccoBast [0JI1 XUMHUYECKOIO DJIEMEHTA B bu6mmoreka [IOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemectBa. Monbs. MorsipHas bubnmoreka [JOK
macca https://m.edsoo.ru/ff0d5230

14 ®du3nveckue W XMMHYECKHE  SIBJICHMS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 yciioBUsI IPOTEKAHUS XUMUYECKHUX bubnnoreka [HOK
peakuuii https://m.edsoo.ru/ff0d3al6

16 3aKkOH  COXpaHEHHsI  MacChl  BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

17 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA IO bu6mmoreka [JOK
YPaBHEHUSAM XUMHUYECKUX PEaKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XUMUYECKUX €aKIil

18 (coez[I/IHq;HmI, paznoXeHus, 3aM§meHI/m, bubmmorexa [TOK

https://m.edsoo.ru/ff0d3{34

oOMeHa)

19 M. B. JIoMOHOCOB — yUYEHBIN-OHIIUKIIONECANCT. bubnnorexka [JOK
O06o0061IeHre U crucTeMaTu3alys 3HaHU! https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padora Nel o teme «BemiectBa bubmuorexa [IOK
U XUMHUYECKUE PEAKLIU) https://m.edsoo.ru/ff0d4290
Bo3gyx — cmeck razoB. CocTtaB BO3ayXa. Bu6morexa [LOK

21 Kucnopon — 31eMeHT U IpOCTOE BELIECTBO.

O3zoH

https://m.edsoo.ru/ff0d448e
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duznueckue " XUMHUUECKHE CBOMCTBA

22 KHCIIoposia (peakUuu OKMCIEHHUS, TOPEHHE) bubmorexa LIOK
pofa {peaitt > TOPCHHE): https://m.edsoo.ru/fR0d4614
[TonsiTue 06 okcumax
Crioco0bI MOJTyYEHUS KHUCJIOpO/ia B
23 J1a00paTOpUH u MIPOMBIILICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoli 3ddexkT XUMUYECKON peakIuu,
24 MOHSITUE O TEPMOXUMUYECKOM aBHECHUU bubmorexa HOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
25 TormnuBo (HedThb, yroib u MeTaH). 3arpsi3HeHue bubnuorexa [JOK
BO3/lyXa, CIIOCOOBI €r0 MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
[IpakTnueckass pabora Ne 3 mo Teme
26 «Ilonyyenne W  coOupaHHE  KHCIOPOJa bubmorexa [JOK
Y . P poAa, https://m.edsoo.ru/fR0d4ae2
U3Yy4YEeHHE €ro CBOMCTBY
7 Bomopon — 32neMeHT M IpOCTOE BEMIECTBO. bubnuorexa [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
78 duzuyeckue W XHMHYECKHE  CBOMCTBa bubmuoreka [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITonsiTHE O KUCHOTAX U CONAX
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30 CriocoObl Mo TyYeHUs BOIOPO/Ia B JIA0OpATOPHH
Y Siae Patop https://m.edsoo.ru/fR0d4dd0
[Ipaktnyeckas pabora Ne 4 mno Teme
31 «Ilonmyyerne u  coOWpaHue  BOJOPOJA bubmorexa HOK
y . p AIOPOAE, https://m.edsoo.ru/ff0d4£42
M3Yy4YEHHUE €ro CBOMCTBY
bubmuorexa [JOK
32 M i 00BE .3 A
OJIPHBII OOBEM TA30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brruucienuss o0béMa, KOJIHMYECTBA BEICCTBA
bu6mmoreka [IOK
33 rasa 110 €ro U3BeCTHOMY KOJIMYECTBY BEILIECTBA

Wi 00bEMY

https://m.edsoo.ru/ff0d55a0
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Breruncnenuss 00bEMOB Ta30B MO ypaBHEHUIO

34 €aKIMM Ha OCHOBE 3aKOHAa OOBEMHBIX bubmmorexa [IOK
peaitiitit | https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI Tra30B

35 DOU3NYECKUe U XUMHUUYECKUE CBOMCTBA BO/IbI bubmorexa HOK

A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK

36 C i. I1 e 00

ocTtaB ocHoBaHuUU. [ToHsTHE 00 MHAMKATOpAX hitps://m.cdsoo.ru/f0d59¢2
Bona kak pactBoputens. Haceiennsie u
37 HEHACBI eHHI:Ie aF():TBO bl. MaccoBas 054 bubmmorexa [IOK
B PacTBEOpRL A https://m.edsoo.ru/f0d5b40
BEIIIECTBA B pacTBOPE
[IpakTnueckass pabora Ne 5 1o Teme
38 «ITpuroroBieHue pacTBOPOB C OIMPEAECIEHHON bubmorexa LHOK
PUTOTOBJCHIE pactiop pext https://m.edsoo.ru/ff0dSeba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA

39 KonTponbnas padorta Ne2 mo teme «Kucnopon. bubnnoreka [HOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 OKCHIBL: COCTaB, KIaccuQuKanus, bu6mmoreka [IOK
HOMEHKJaTypa https://m.edsoo.ru/ff0d664e
[TonyyueHue W XUMHYECKHME  CBOICTBa

41 KHCJIOTHBIX, OCHOBHBIX M  aM(OTepHBIX bubmorexa [JOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoBaHus: COCTaB, KJaccuukanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 Ilomyyenue ¥ XUMUYECKHE  CBOMCTBA bubnnoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: COCTaB, KJ1accuukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

. bubnuorexa [JOK

45 [TonydyeHue 1 XuMHYECKHE CBOMCTBA KUCTOT
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Comu (cpeaHue): HOMEHKJIATypa, CIIOCOOBI

bubmuoreka [JOK

46 .
IIOJIyY€HUSA, XUMUYECKUE CBOUCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX  3aJa4 [0  TeEME bubnunoreka [HOK
«OCHOBHBIE KJIaCCBI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢
COEIMHECHUIN»
43 l'enernueckas CcBA3b  MEXAy  Kiaccamu bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o00meHre u cucTeMaTr3aIs 3HaHUIA
= H https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padora Ne3 o teme "OcHOBHBIE bubnuorexa [JOK
KJIaCChl HEOPraHUYECKUX COCAUHECHUI" https://m.edsoo.ru/00ad9¢la
[TepBbIie TTOTTBITKH KJIaCCU(UKAIIAN
bu6mmoreka [IOK
51 XUMUYECKUX 3JIeMEHTOB. [loHsTHE O rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepmoandeckas
bu6mmoreka [JOK
52 cucremMa Xxumuyeckux dsnementoB . .
https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, rpyInbl, IOATPYIIIEI Bubmorexa ITOK
p - TPY ’ Py https://m.edsoo.ru/00ada52c
54 Crpoenue artomoB. CocTaB aTOMHBIX SJIEP. bubnnorexa [JOK
H3oTorb https://m.edsoo.ru/00ada342
CtpoeHre »HIIEKTPOHHBIX 000J0YeK aTOMOB
55 anemeHToB Ilepuommueckoit cucremer [[. U bubmmorexa LIOK
P o https://m.edsoo.ru/00adaébc
MenneneeBa
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa IO
. bubnuorexa [JOK
56 ero noJyioxkeHuto B [leproanueckoit cucreme /1.

. Meunneneena
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3nauenne Ilepuogumyeckoro 3akoHa  JJs

bubmuorexa [JOK

JLHUM 1
57 paSBI/I.’I-TI/ISI iI&yKPI Y IPaKTHKHU. ] CH/CIICCB hitps://m.edsoo.ru/00ada96e
— Y4EHBIN, MeIaror ¥ TpaXIaHuH
53 O06oOmeHne W CcUCTeMaTU3alMs 3HAHUK / 1 bubmuorexa [JOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/00adb33c
Kontponbnas padora Ned o teme «CTtpoeHue
. bu6mmoreka [IOK
59 aTomMa. XUMHUYecKas CBs3b» / Bcepoccuiickas 1
https://m.edsoo.ru/00adb486
npoBepouHas paboTa
60 DIeKTpOOTPULIATETbHOCTh aTOMOB 1 bubnuorexa [JOK
XUMHUUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumuyeckas CBs3b 1 bubnmorexa LHOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
62 KoBanentHas nossipHasi XuMu4ueckas CBsi3b 1
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
63 KoBaneHnTHas HenossipHas XUMUYECKasi CBA3b 1
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 C 1
TCHCHD ORHCTCHIA https://m.edsoo.ru/00adae28
65 OKHUCIINTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINHU 1 bubmmnorexa [IOK
peartt https://m.edsoo.ru/00adb076
66 OKUCINTENN U BOCCTAHOBUTEIN 1 Bubmorexa ITOK
https://m.edsoo.ru/00adb076
67 OO6o0menne W cucTeMaTU3alvs 3HAHWHA 10 | bubmorexa [JOK
teme «CTtpoeHne atToMa. XUMHUYECKas CBS3bY» https://m.edsoo.ru/00ad9cb2
bubmuorexa [JOK
7 1
68 O00011IeHre 1 cucTeEMaTH3alus 3HAHUH https://m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
Ilepnonnueckuit 3akoH. Ilepuomuueckas
bubnunoreka LIOK
1 cucTeMa XuUMHYeckux asiemeHToB J[. H. 1
https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B W3MEHEHHUU CBOWCTB
2 XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX 1 bubmmorexa [IOK
P P https://m.eds00.rw/00adb6b6
[IEPHOJIOB
3 Knaccudukanms u HOMEHKJIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buael  XuMu4eckoW  CBSI3M M THIIBI 1 bubmuorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas paGora Nel mo Teme
5 «IloBTOpenne u  yriuyOJieHHMEe  3HAHUU | |
OCHOBHBIX pa3/elioB Kypca 8 Kiacca»
(BXoJ1Hast KOHTPOJIbHAS paboTa)
6 Krnaccudpukanys XuMUYeCKHX peakuui Io | bubmuoteka [IOK
Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XUMHUYECKON PEAKIIUU.
7 [loHsTHE O TOMOIEHHBIX U TE€TEPOr€HHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakusax
2 [ToHsiTME O XMMHUYECKOM PaBHOBECHH. 1 bubnuotexa [JOK
@axkTopsl,  BIAMAKIIAE HAa  CKOPOCThb https://m.edsoo.ru/00adc28c
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XUMHYECKOM  peakuuh U IOJIOKEHUE
XUMHUYECKOTO PaBHOBECHUS

9 OKuUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [{OK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus dIEKTPONUTUYECKON JMCCOLHUALIAM. 1 bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Honnsie ypaBHEHHUS peaKInii 1 bubmmorexa LOK

P peartt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT M OCHOBaHMI
12 B CBETe [IPEICTABICHUN 00 1 bubnmorexa [IOK
. p https://m.edsoo.ru/00add5d8
AICKTPOJIUTUYECKON JUCCOIHAIIIT
XUMHUUYEeCKHe CBOMCTBA COJIEH B CBETE
13 OPENCTABIIEHUA 00  DIEKTPOJIUTAYECKON 1 Bubmiorexa OK
p p https://m.edsoo.ru/00add8b2
JIHUCCOLMAIIAN
bubnmorexa LIOK
14 ITonsTue o ruApoOIU3€E COJICH 1
AP https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK
15 O000111eHIE U CHCTEMATH3aIlUs 3HAHUIH 1
B . https://m.edsoo.ru/00addd12

16 [Ipaktuyeckas pabora Ne 1. «Pemenue 1 bubmuoteka [IOK
JKCIIEPUMEHTAJIBHBIX 3a1a9 https://m.edsoo.ru/00addbfa
KonrponsHast pabora Ne2 mo Teme

17 «DIIEKTPOIUTHYECKAS JUCCOIAIIUs 1 1 bubnmorexa OK

p ’ https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»

13 O6mas XapaKTepPUCTUKA rajoreHoB. | bubnuotexa [JOK
XHWMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XJI0pOBOAOPO. Constaas KHCIIOTA,

19 XI/IME’—I@CKI/IS CBOICTBa MHOJIyYCHHE 1 bubmorexa LIOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
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[Ipaktnueckass pabora Ne 2 1o Teme
20 «IlonmydyeHne COJSTHON KHUCIOTHI, U3y4YEHUE 1 bubmmorexa [TOK
B yv - By https://m.edsoo.ru/00ade348
e€ CBOMCTBY
Boruncnenuss mo ypaBHEHUSM XUMHUYECKUX
21 €aKIMil, eCIM OOUH W3 pPEarcHTOB JaH B 1 Bubmaorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OOmast xapakTepucTuka 3jieMeHToB VIA- | bubmmoreka [JOK
IPYIIIBI https://m.edsoo.ru/00ade64a
ATIOTpOIHbBIE MoOAU(pUKAIITT CEpBHL.
P (1).. Up bubnuoreka [IOK
23 Haxoxnenue ceppl U e€ COeIMHEHUN B 1
. https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopon, crpoeHue, (U3HUECKUEe U 1 bubnnorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl CepBhl. CepHas KHUCJIOTA,
25 ¢buznyeckue Il;)l XI/IMI/I‘{SCKI/IG CBOMCTBA 1 bubamorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIUU, JEKAIMe B OCHOBE
2% MPOMBIIIJIEHHOTO  clocoba  MOJTy4YeHHs 1 bubmmnoreka HOK
CEPHOU KUCIOTHI. XUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalolllel cpeibl COEAMHEHUSIMU CEPBI
7 Beruuciedne MaccoBOil  JOMM  BBIXOA | bubnunorexa LIOK
NIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OOmiasi xapakTepuCTUKa JJIEMEHTOB VA-
28 rpynnsl. A30T, pacpOCTPaHEHUE B TPUPOJIE 1 bubmmorexa [IOK
py ’ » Pactpocip N PHpOZE, https://m.edsoo.ru/00adeca6d
(bu3UYeCKre U XUMHUYECKHE CBONCTBA
29 AMMHak, ero (usnyeckue M XUMUYECKHE 1 bu6muoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
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[Ipaktnueckas pabora Ne 3 1o Teme
30 «llonydyenne ammuaka, HU3yY€HUE €ro 1 bubmmorexa [TOK
N Y ’ Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e QuznUeckue W | bubnunorexa LIOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS

0 B KaueCTBE MHHEPAIbHBIX YAOOpPEHUM. 1 bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHHE  OKPYKaIoIIeH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMHU a30Ta
dochop. Okcun hocdopa (V) u pochopras

bubnunoreka LIOK
33 KHCIIOTa, (HU3MYeCKHe ©  XUMHYCCKUE 1
. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHE
Hcnonp3oBanne ¢ochaTtoB B KadecTBe
34 MHHEPATBbHBIX oOpenuit. 3arpsi3HeHue 1 bubmmorexa [TOK
p . yAoobp ' P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu

15 VYrnepoa, pacnpocTpaHeHHE B TPHUPOJE, 1 bubnnorexa [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcunpl  yriepona, uX (QU3NUYECKHE U

16 XUMHYECKUE CBOMCTBA. ODKOJOTHYECKHE 1 bu6mmoteka IIOK
po0JIeMBbl, CBSI3aHHBIE C OKCHJIOM yTJepoJia https://m.edsoo.ru/00adfebe
av)

but6mmorekxa [IOK
37 VYronbHasg KUCIIOTa U €€ COMU 1
https://m.edso00.ru/00ae006c
[IpakTuueckass pabora Ne 4 mo Teme
38 "I[Tonyuenue TJIEKUCIIOTO rasa 1 Bubmmorexa [IOK
Y Y 0 https://m.edsoo.ru/00ae027¢
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
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[TepBonavasibHBIE MMOHSTHUSI 00
39 OpraHnu4YeCcKux BEIIECTBAX KakK 0 1 bubnmorexa LHOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIJIepoaa
. Bbubnuoreka LIOK
40 Kpemuuii u ero coeguHeHus 1 a
https://m.edsoo.ru/00ac080a
[Ipaktnueckas pab6ora Ne 5. Pemenue
bubnmoreka [IOK
41 SKCIEPUMEHTAIBHBIX  3aJady 10  TeMe 1
Ny https://m.edsoo.ru/00ac0bf2
«Baxkneinnyne HeEMETAIIJIBI U HX COENHEHUI

4 KoutponpHas pabora Ne3 mo Teme 1 1 bubmmoreka [JOK
«Baxuenime HeMeTaJLIbl U UX COEIUHEHUSD) https://m.edsoo.ru/00ae0e18
OOmas XapaKTEePUCTHKA XUMHYECKUX

13 3JIEMEHTOB — MeTaIoB. Mertamndeckas 1 bubnuorexa [JOK
CBSA3b M METAUIMYECKas KPUCTAIINYECKas https://m.edsoo.ru/00ae103e
pemérka. @u3ndYecKre CBOMCTBa METaJIOB
XUMHYECKHE CBOICTBa METaJIJIOB.

44 DIIEeKTPOXUMHUUECKUI ST HaOpsHKEHUN 1 bubnmorexa [IOK

P p P https://m.edso00.ru/00acl1156
METAIIOB
OOme cnocoObl MMOJyYyeHHs] METalIOB.

45 CmnaBpl.  Beiuncnenus 1O  ypaBHEHHSIM 1 bubnmnoreka [JOK
XUMHYECKUX pEeaKUuid, €Ccld OJIUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJEPIKUT MPUMECH

bubnunorexa LIOK
46 IToHsATHE O KOPPO3NH METAIIIIOB 1
PP https://m.edsoo.ru/00ac1278
Bubnuoreka IIOK

47 Illenoynbie METAIBI 1 1

https://m.edsoo.ru/00ae14b2

48 Oxcuabsl ¥ THAPOKCHUIBI HATPHS U KaJIHs 1 bubmmorexa TIOK

P p https://m.edsoo.ru/00ae14b2
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49 Illenoyno3eMeNbHBIC METAIbl — KaJbIUN U 1 bubmuorexa [IOK
MarHuu https://m.edsoo.ru/00aecl5e8
. bu6nmmoreka [IOK
50 Bakueiiiue coefTMHEHNUA KaJIbIUA 1
https://m.edsoo.ru/00aecl5e8
51 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI 1
bubnunorexa LIOK
52 Ké Obl eé € 1
CTKOCTB BOJIbI U CITOCOOBI €€ yCTpaHEHUs hitps:/m.cdsoo.ru/00ac 1886
53 [Ipaktuyeckas pabora Ne 6 mo Teme 1 Bu6mmotreka [JOK
"YKEcTtkoCcTh BOABI U METO/IbI €€ yCTpaHEeHUs" https://m.edsoo.ru/00aelae8
54 N — 1 bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AmdorepHble  CBOHCTBa  OKCHAA U 1 bubnuoreka [IOK
TUApoOKcUIa https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
56 Keineso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, rugpokcuasl U conu xenesa (1) u 1 bubnnorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
[Ipaktuueckass pabora Ne 7. Pemenue
bu6mmoteka IIOK
59 OKCIIEPUMEHTAIBHBIX ~ 33/Jad 10  TeMe 1
. https://m.edsoo.ru/00ae3de8
«Baxknennine MeTaIbl M UX COETUHEHUI
Boruncnenuss mo ypaBHEHUSM XUMHYECKUX
€aKIUM, €CIM OJWH H3 pearcHTOB JaH B
peakt A P 8 bubmuoreka [IOK
60 M30bITKE WM COJNEPXKUT  MPUMECH. 1
o https://m.edsoo.ru/00ael1750
Bremunciaenuss MaccoBOW  JOAM  BBIXOJA
MPOAYKTa pPEaKIuu
61 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
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2 Kontponbnas pabora Ned 1o Teme 1 |
«Baxuen1me MeTalIbl U UX COSTUHEHUS
63 BemectBa u Marepuanbl B IOBCEIHEBHOM 1 bubnunorexa LIOK
JKU3HHU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHUE OKPYKAKOLIEH 1 bubnmnoreka HOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp XuMuM B peHIEHUH SKOJOTHYECKHUX 1 bubnmnoreka HOK
npobaem https://m.edsoo.ru/00ae4270
. bubnuoreka [IOK
66 000 1
O06o00611eHNe U cUcTeMaTH3allKsl 3HAaHUI https://m.odsoo.r/00ac0d0a
. bubnuoreka [IOK
67 06006 1
ODIHCHHC H CHCTCMATHIAII SHAHIH https://m.edsoo.ru/00adb33c¢
bu6 K
68 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHMA 1 hgp;?;ﬁfg;gz/ooad%bz
OBUIEE KOJIMYECTBO YACOB I1O 68 4
I[TPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IC XUMHNYCCKHUEC ITOHATHA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BEIIECTBAa, MOJIb, MOJSIPHAs Macca, MaccoBasl J10JI1 XMMHUYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHUECKash peakius,
KIacCUPUKALMS ~ peaklMil: peakiuu  COCAWMHEHUs, PpPeaKIuu
pa3NoXKEHUs, peaKIUH 3aMelIeHUs, peakluh OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((dEKT peakiuu, pacTBOp,

MaccCoOBas J0JI BEIICCTBA (HpOHeHTHa}I KOHI.[CHTpaI_II/ISI) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHUX MMOHATUU U

MNPHUMCEHATH OTHU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XMMUUYCCKYIO CUMBOJIMKY IJISA COCTABJICHUS (I)OpMy'J'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUSA, 3aKOHa

ABorazipo

1.5

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCOINMHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKUE PEaKUUU (IO YUCIYy M COCTaBY

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 PeKTy)

1.7

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJIIPHYIO MAaccChl

BCIICCTB
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1.8

1.9

1.10

2.1

BBIUUCIIATH MACCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1o (opmyJe

COCIMHEHUS,

BBIUUCIISATH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelme npecTaBUTETN HEOPIraHUIECKUX BEIIECTBY

pacCKpbeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIpCACIIATh IPHUHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJIéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

23

KJIACCU(PUIIMPOBATh HEOPTAaHMYECKUE BEIIECTBA

24

2.5

2.6

XapakTepu30BaTh (OMHMCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMHCAHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOYKHOCTU IPOTEKAHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JINYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIBITOB IO IMOJYYCHHIO U c061/1paHmo
ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEIECTBA, MIIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH U KHCIOT C MOMOIIBIO

WHMKATOPOB (JaKMyc, (heHosdTanent, METUIOPaHK U IpyTHUE)

2.7

MIPOBOJIUTH PACUYETHI IT0 YPABHEHUIO XMMUYECKON peaKkIuu

[Io teme: «llepmognueckuit 3akoH u Ilepumonmueckass cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHHe aTOMOB.

Xumuaeckas cBI3b. OKHUCINTENLHO-BOCCTAHOBUTEIIHLHBIC PEaKIum»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aroMma,

AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTanb, paaUyC aToma,
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XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(UIIUPOBATH XUMUUYECKUE IIEMEHTBI

OIMCHIBATh U XapaKTepu30BaTh Tabamunyto Gopmy Ileprnoanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuyaTh IOHITHUSA «IJIaBHas
33
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIINE)» 11(510)5(018331

packpbiBaTh cmbich llepuommueckoro 3akona J[.M. Menneneena:
34 JEMOHCTPUPOBATh  I[MOHMMAHUE MEPUOJUYECKON  3aBUCHUMOCTH

CBOMCTB XUMHNYCCKHUX 3JICMCHTOB oT Hux IIOJIOKCHU A B

[Iepnonnueckoii cucreme

COOTHOCHTH  0003HAU€HHs, KOTOphIE HMEIOTCS B  Tabnwmie
«lleppoguyeckas  cucrema  XUMUYeCKHX  anemeHToB .M.
3.5 MeHieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsji sjapa, oOIlee 4YHCIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOSIM)

36 ONpEACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

OTpEeAENATh BUJl XMMHUYECKON CBS3M (KOBAJIEHTHAas M HOHHAs) B

3.7

HCOPraHNYCCKUX COCAUHCHUAX

9 KITIACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM

NpoBepPsIeMoOro .
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

pe3yJabTara

1 ITo Teme: «BemecTBo 1 XUMUYECKasi PEAKIUD)

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHI: PacTBOpP,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, HIIEKTPOIUTHUECKAsT AUCCOLMAIMS,
. peaKknuy HOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOE PaBHOBECHE,
. oOpaTumblie u HEoOpaTHUMBbIE peaxuuuy,

OKHCINTCIBHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIUTCIIb,

BOCCTAaHOBUTCJIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aJUIOTPOIIN,
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aM(pOTepHOCTh, XHMHYECKass CBs3b (KOBAJICHTHAs, HOHHA,
MeTaJJIn4yecKasi), KpHUCTaUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKIuu

1.2

1.3

1.4

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHH U
IPUMEHSATh 3T MOHATHS IIPU OMMCAHUM BEIIECTB U UX ITPEBpaILEHUI
COCTABJIATh YPAaBHEHMsI 3JIEKTPOJIMTUUYECKON AMCCOLMALMM KUCIIOT,
LIEJIOYEN U COJIEH, IOJIHBIE U COKPAIEHHBIC yPAaBHEHUS PEaKIUil
HMOHHOT0 0OMeHa

PaCKpPbIBATH CYIHOCTD OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakUuit

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKIuu

ITo Ttemam: «Hemeramnsl U UX cCOeAMHEHMS» U «MeTaaiabl U HUX

COCAUHCHUA»

2.1

2.2

XapakTepu3oBaTh  (OMHMCHIBaTH) oOmMe W crenuduyecKue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CI0XKHBIX BEILECTB, TOATBEPkKAAs
ONMCAaHUE TPUMEpPAMH MOJEKYJISIPHBIX M HWOHHBIX YypaBHEHUI

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHI/Iﬁ

COCTAaBJIATb YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIIUX CYICCTBOBAHNC

TCHETHYCCKOM CBAI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

23

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/II\/’I B pa3JIMYHbIX

YCIOBHAX

2.4

2.5

CIeAOBaTh TMpaBWUaM IMOJb30BAHUS XHUMHUYECKOW TOCYIOW U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBHUU C HMHCTPYKUHMSAMU MO BBITOJIHEHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKHUCIIOTO Tt 333)

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XJIOPHI-,
Opomuza, wuoaun, KapOoHar, Qocdar, cunmkar, Cyabdar,
THJPOKCHUIMOHBI, KATHOHBI aMMOHHUSI, HOHBI M3Y4YE€HHBIX METAJIIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPAX HEOPraHUYECKUX BELIECTB

ITo Teme: «XuUMUS U OKPYIKAIOILAsL CPELay
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3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux TmoHatuil: [IJIK

BCIICCTBA, KOPPO3HA METAJIIIOB

MPUMEHITh OCHOBHBIC OIEpAIlMU MBICIUTEIIBHON JIEATEIBHOCTH —
aHaJlM3 W CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIIUIO,
BBISIBJICHHE IPUYUHHO-CICACTBEHHBIX CBS3CH — JUIA M3ydYeHUs
CBOﬁCTB BCIICCTB U XHUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJIbl TO3HAHUS — HAOIIOJACHHE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

[IepBoHavanbHbIe XUMUYECKHE TOHATHUS

[Tpenmer xumuu. Poip XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemrectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MTO3HAHUS B XUMHU. UHCTHIE BEIIECTBA U CMECH. Crioco651

pas3neneHus cmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IGKyanHO@ YUCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocHuTenLHAS aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas HOdsS XHUMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KomnuectBo BemectBa. Monbs. MossipHast macca. B3auMocCBs3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYPHBIX €IMHHUII BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKkue U XMMUYECKHE sABJICHUSA. XMMHUUYECKas PEAKUA U €€ IPU3HAKU.
3aKOH  COXpaHEHHMs  MacCchl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccudukanms  XUMHYECKMX  peakiuil  (CoelMHEeHMs,  pa3jokKeHus,

3aMelieHus, 0OMeHa)

1.7

XWMHUYECKUH JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOH, C
npaBuJIaMy pabOTHI B Tab0paTopuu U MpruéMaMu 00palieHus ¢ 1ab0paTOpHBIM
obopyoBaHUEeM, HM3y4YeHHE W OmNucaHue (GU3HMYECKHUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3nueckux (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE U KOHJICHCAIIHUsI BOJIBI) U
XUMUYECKUX (TOpEHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICCTBUE MeJa C KHUCIOTOW) SIBJICHHM, HAOJMIOEHUE WM OIHUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiui (pasjioKeHue caxapa,

B3aUMOJICKICTBHUE CEPHOW KHCIOTBI C XJIOPHIOM Oapus, pa3oKCHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEICTBUE XKele3a C paCTBOPOM
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conu Meau(1l), u3yuenune cnocoboB pa3eneHus cMecel (C TOMOIIbIO MATHHTA,
¢GwIbTpOBaHKE, BBITAPUBAHKE, AUCTUILISAIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yJIbTAaTOB
NPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MoieJield MOJIeKYJT (IIapOCTEeP KHEBBIX )

Baxueiine npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razo. CocraB Bo3nyxa. Kucinopon — anemeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupojae, Gpusnueckue U XMMUYECKHUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmopoaa. CrnocoOsr
HOJY4YeHUs KHUCIOpoAa B J1abopaTopuu M IMpoMblluieHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoii 3¢p(eKkT XUMUYECKOW peaknuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3 PEKTa, pa3pylICHUE 030HOBOTO CIIOS

23

24

2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B MpUpo/Ie,
dusnyeckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOy4EHHUSI.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl o XMMUYECKUM ypaBHEHHSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiennple 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass fons BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoB B MpUPOJIE U B KU3HU yenoBeka. Kpyrosopot
BOABl B IMpUPOJE. 3arps3HEHHE MpUPOAHbIX BOA. OXpaHa M OYHUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust nHeoprannueckux coemunenuit. Oxcuabl. Knaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoseoOpaszyromue. Homenknarypa okcunoB. @u3zndyeckue U XMMHUYECKHE
cBoOMcTBa OKCUAOB. [losryuenne okcuaoB

OcHoBanms. Krnaccudukamuss ocHOBaHMN: MIENOYM W HEPACTBOPUMEBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA

ocHoBaHui. [loryuenue ocHOBaHUM

2.8

Kucnorel. Kmaccudukamust kucinor. Homenkinarypa kucinor. @usnydeckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocTh MetaiuioB H.H. Bbekerosa.

[TonydyeHue Kuciaot
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2.9

2.10

2.11

Conu. Homenknatypa cosieit. @U3nyecKkre U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMUYECKUX COCIUHEHHM

XVMMUYECKUN JKCIIEPUMEHT: KAYECTBEHHOE OIPENEICHUE COIEP/KaHUs
KHCJIOpOJia B BO3JyXeE, MOJlyYeHUE, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOWCTB KHUCIJIOPOJ1a, HAOJIIOJCHUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUs TOPEHUs (1105Kapa), O3HAKOMIIEHHUE C
o0Opa3llaMu OKCUJOB M ONKUCAaHHE HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacno3HaBaHUE U HU3YUYEHHE CBOMCTB BOJOpoAa (TOpeHue), B3auMOAEHCTBHE
BOZlOpoJa  C OKCHJIOM meau(1l) (BO3MOXKHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHONM MacCOBOM
JI0JIEl PacTBOPEHHOIO BEILECTBA, B3aUMOJECHCTBHE BOJbBl C METAJUIAMU
(HaTpueM U KajbleM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OINPECIICHUE PACTBOPOB KUCJIOT M IIENOYEH C IIOMOIUBI WHJIMKATOPOB,
UCCIIEIOBaHHE OO0pPa3I0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB,
HaOJroleHne W3MEHEHHsT OKPAacKM HMHIUKAaTOpPOB B pacTBOpax KHUCIOT U
nienouel, uzyuenue B3aumozeiicteus okcuna meau(Il) ¢ pacrsopom cepHoit
KHCIIOTBI, KHUCIOT C METaUIaMM, DPEAKLUUN HEeWTpalnu3alMH, IOJy4YEeHUE
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYyruM H3
pacTBOpa COJIM, pEHIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHeimune

KJIaCCbl HCOPTaHNYCCKUX COGHHHCHHﬁ))

3.1

ITepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XuMU4eckas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsTne o
TPYIIax CXOAHBIX JIEMEHTOB (IIEJIIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT amM(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

ITepuoanueckuii 3akoH. Ilepromnyeckas cucremMa XUMHUYECKUX JJIEMEHTOB
JA.UN. MengeneeBa. KopoTkonepuoanas ¥ UIMHHONEPUOAHAS  (OPMBI
[lepuoauueckoit cucrtembl xuMuueckux odiemMeHtoB J[.M. Mennaeneena.
IIepuonst u rpymnmnbsl. PU3NYECKUI CMBICH MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa
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3.3

34

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
ITepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.M. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HaykHu W npakTuku. [[.1. MennaeneeB — y4y€HbIi U

I'paXKaaHHUH

Xumuyeckasi cBs3b. KoBasieHTHas (MOJisipHAsT M HEMOJSIPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHUX 3IeMEHTOB. IoHHAs CBSI3h

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHJA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEIEHNE OIBITOB, WILTIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PpCaKknnun pa3jioxKCHUs, COCI[I/IHeHI/ISI)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumundeckas peakuus. [lopropenue

1.1

Ilepuonnueckuii 3akoH. [lepuoguueckasi cUCTEMa XMMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB NEPBBIX TPEX MEPHUOJOB, KaJlWs, KaJlbLUsi U UX
COEIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM 3J1eMEHTOB B Ileproguueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelIecTBa: BHUAbl XUMHUYECKON CBA3U. THUIBI KPUCTATITMYECKUX
pEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOMN
pemIéTKH W BUJA XUMHUYECKOW cBsi3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOPraHMYECKUX BeUlecTB (MEXIyHapoJHas U TpUBHaAJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMUHBIM KjaccaM HEOPTaHUYECKUX

COG,I[I/IHCHI/II\/'I, IFCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB
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1.3

Knaccudukanus XuMUYecKHX peakiuid 1Mo pa3IuuHbIM MPU3HAKaM (110 YHCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, mo
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
0 YYacTHIO Karajgu3aTopa). OK30- M DJHJIOTEPMHUYECKHE pPEaKIIHH,

TEPMOXMMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TETEPOreHHBIX peakiuix. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEaKIHU U

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLMHU,  AJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakunu. CocTaBieHUE ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOIMALMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, aHnonbsl. MexaHu3m AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMU4ecKou cBsizu. Crernenpb aucconuanuu. CUabHbIE U ca0ble JIEKTPOJIUTHI.
Peakunu nonHoro oomMeHa. Y clioBusl MPOTEKaHUS peakluii HOHHOTO OOMeHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHUCIOT,
OCHOBaHMW U CONe B CBeTe IMPEACTaBICHUH 00 AIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIO0XKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peaklUuu OT BO3JEUCTBUS PpazNUYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BELIECTB, Ipoliecca
JMCCOIMANY  KUCIIOT, INeNoYel ¥ comell (BO3MOXKHO HCIOJIb30BaHNE
BUEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaxkuii Ha HOHBI; PellleHUe SKCIIePUMEHTAIbHBIX 33124

Hemeramie! 1 ux COCIUHECHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3UYECKHUEe CBOICTBa
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MPOCTBIX BELIECTB — TAJIOTEHOB. XUMUYECKUE CBOWCTBA Ha MPUMEPE XJIOpA
(B3auMoJIeliCTBHE C MeTa/llaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg  KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4Ye€HHE, IPUMEHEHUE.
JelictBue XxJiopa M XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. Bakueilmue

XJIOpUAbI U UX HAXOXICHUC B IPUPOIALC

2.2

23

2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOWCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(HUKALNIN
KHUCTIOpOoJia M cepbl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
q)HSI/IqGCKI/Ie M XUMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(o0mre Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYECKHUe
pEaKIMu, JekKallue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOJyueHHs] CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Comn cepH0171 KHCJIOTBI, KAYCCTBCHHAA PCaKIMAg Ha
cyibdar-uoH. HaxoxmeHue cepel U e€ COSIUHCHUN B IPpUpOe. XUMUYECKOE
3arps3HEHUE OKPYIKAIOIIEH CpeIbl COSNMHEHHMSIMHA CepPhl (KUCIOTHBIE JTOKIH,

3arpsAA3HCHUC BO3JlyXa U BO)IOéMOB), CITIOCOOBI €0 nNpeaoTBpaAIICHHUA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, pacIpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot azora B mpupoe.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IC U XHUMHUYCCKHUC CBOﬁCTBa, IMOJIyUCHHUC U
npuMeHeHne. Coiau aMMOHUS, WX (PU3MUYECKHe W XHMHYECKHE CBOMCTBA,
npuMmeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KHCIIOTa, €€
HoJy4yeHue, pu3nyeckue 1 XMMUYECKre CBOMCTBA (00IIMe KaK MpeCTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). lMcnonb3oBaHWe HUTPATOB U COJIEH
aMMOHHS B KauecTBe MHUHEPAJbHBIX yIOOpeHni. XUMHUECKOe 3arps3HEeHue
OKpYXaroIiel cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3/1yXa, MOYBBI U BOJIOEMOB)

®ocdop, amnorponubie Moauduxanuu dpocdopa, husnueckre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonszoBanue (ocharoB B KauecTBe

MHUHEPAJIbHBIX YI00peHHi

2.5

OO6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnbl. OcoOOEHHOCTH CTPOCHUS

aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUA. YTJIEpoAd, aIOTPOMHbIE

MOIU(UKAIIMH, PACIPOCTPAHEHUE B TpUpoAe, (U3NUECKHEe U XUMHYECKUE
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2.6

cBorcTBa. Ancop6oums. KpyroBopot yrieposaa B npupoje. OKCHIIbI yriiepoa,
X (QU3MYECKUE U XUMUYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIC OPraHU3MBbI,
MOJIy4YCHHEC U IPUMCHCHUC. DKOJIOTHYECKUE HpO6HeMBI, CBsI3aHHBIC C OKCUIOM
yriepona(IV); rumore3a ria00aabHOTO MOTEIUICHHUS KIMMATa; MapHHUKOBBIN
addekr. YrompHas KucIoTa W e€ cond, uX (pU3MYecKHe W XUMHUYECKUE
CBOMCTBa, MOJIydeHHUE U MpUMeHeHne. KadecTBeHHas peakius Ha KapOOHAT-
HOHEIL. Hcroabp3oBanue KaPGOHaTOB B 6BITy, MCIUIHHC, ITPOMBINIJICHHOCTU U

CEILCKOM XO3STCTBE

[TepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BOKHBIX BEIECTBAX: XHUpaX, OeNnKax, YrjieBoJax — W MX POJU B KHU3HHU
yenoBeka. MaTepuaabHOE€ €IWHCTBO OpPraHMYECKUX W HEOPraHU4YeCKHX

COEIMHEHUU

2.7

Kpemuwmii, ero Qusuueckue W XUMHUYECKHE CBOMCTBA, WOJIY4YCHHE U
npuMeHenue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBiaeHust o0
okcuze kpemHusA(1V) n kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIB30BAHNE
B ObITYy, MEIUIMHE, TPOMBIIUIEHHOCTH. BakHelmme cTpouTenbHble
MaTepuaybl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMsl CTPOMTEIbHBIX MaTepPHAJIOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBE/IEHUE KaUECTBEHHBIX PEAKLUI Ha XJIOpHU/I-
WOHBI W HaONIONEHNE TPHU3HAKOB WX TMPOTEKAHUS; OIBITHL, OTPaXKAIOIINE
¢du3nUeckre 1 XUMHUYECKHE CBOMCTBA raJIor€HOB M UX COEMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ O0Opa3liaMy XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCIOJIB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Tpoliecca
o0yTrauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHCIIOTHI,
U3y4eHHe XUMHUYECKHX CBOMCTB pa30aBIEHHON CEPHOM KMCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOJIOJeHHe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BAaHHUE BHJICOMATEPHAIIOB), 00Opasmamu
a30THBIX U (OCPOPHBIX YAOOPEHUIL; TOTydeHUe, cCoOOUpaHue, paclo3HaBaHUe

N N3YUCHUC CBOMCTB aMMHaKa,; IpoBEACHNEC KaYCCTBCHHBIX peaxunﬁ Ha UOH
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3.1

3.2

aMmMOoHUS W ¢ocdaT-MOH W U3yueHHE MPHU3HAKOB HMX MPOTCKAHMUS,
B3aUMO/ICHICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KMCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BUAECOMATEPUANIOB); M3YUYEHHE MOJENEH KPUCTAIIIMYECKUX
pewérok anMmasa, rpadura, QynnepeHa; O03HAKOMJIEHME C IPOLECCOM
a1copOIMK paCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTHBOIa3a; MOJyYyeHHe, cOOMpaHue, paclo3HaBaHUE U M3YUYEHHE CBOMCTB
YIJIEKUCIOro Tra3a; MPOBEACHHE KAayeCTBEHHBIX peaklui Ha KapOoHaT- M
CHWJIMKAaT-HOHBl M W3Y4YCHHE IPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHHUE C
IPONYKIIMEW CHJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE YKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TEMEC «Baxxnenne HeMeTaIIbl U UX COCAUHCHMU A
MeTanibl 1 X COSAMHEHUS

OO0wrast XapakTepuCTUKAa XUMHUYECKHUX 3JEMEHTOB — METaJNIOB HA OCHOBaHWUU
ux nosioxkeHus B llepuogmyeckon cucreMe xummyeckux snemeHTosB JI..
MenneneeBa u ctpoeHust atroMoB. CTpoeHHe MeTaJlIoB. MeTalmnueckast CBsI3b
U METaJUIMYecKas KpUcCTalindyeckass pemerka. ODJIEeKTPOXUMUYECKUH psij

HaHpH)KeHI/Iﬁ MCTalJI0B

duznyeckue U XMMHUYECKHe CBOICTBa MeTasioB. OOIIHe crioco0bl MOTydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

33

34

3.5

[Ilenouynsle MeTaybl: MoslokeHHE B [leproguyeckoil cucTeMe XUMHUYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaX0KJICHHE B IIPUPOJIE.
dusnyueckue U XMMUYEeCKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHuabl
U TUAPOKCHUABI HATPHUA W KaJlWAd. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJJIOB U HUX

COEeIMHEHUN

[Ilenouyno3eMenbHBIE MeETadIbl MarHMM M KalblMii: IIOJIOXKEHHE B
ITepuoanueckoit cucrteMe xumuueckux »snemeHTtoB .M. Mengeneesa;
CTPOEHUE UX aTOMOB; HaXOXKJIECHHUE B mpupoje. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBA MarHusi W Kajublus. BakHelmne coenuHeHHs] Kaublus (OKCH],
TUAPOKCHU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

AnromuHui: nonokenue B [lepronndeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB

J.W. Menneneesa; CTpOo€HUE aTOMa; HAaXOXKJEHUE B mpuponae. Ousznyeckue u

XMMHYECKHE CBOICTBAa amiOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHAA H

THAPOKCH/IA AITFOMUHHUS
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3.6

3.7

4.1

Kenezo: nonoxenue B [lepuonnueckoi cucteMe XuMuyecKux 3neMenTos J1.1.
MemnpeneeBa; CTpOCHHE aToMa; HaxOXJIeHHE B mpupoae. dusudueckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), mx cocras, CBOWCTBA U MOTyUYEHUE

XHUMHUYECKUH SKCTIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3iiaMy METaJIOB | CILJIABOB,
X (PU3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIUIOB
(BO3MOKHO HCIIOIb30BaHUE BHJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB); UCCICAOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpoliecca TOpPEHHUs JKelle3a B KHUCIOPoJe (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIMA Ha HOHBI
(Marnusi, Kanbliusi, amtoMuHus, nuHka, xkenesa(ll) u xenesa(Ill), memxu(1l);
HaOJFO/ICHUE U ONMCAHKE MTPOIICCCOB OKPAITMBAHMSI INIAMCHH HOHAMHU HATPHS,
Kadd ¢ Kajublusd (BO3MOXKHO  HCIIOJB30BaHHUE  BHUIACOMATEPHUATIOB);
uccienoBanre aM()OTEpHBIX CBOMCTB TMIAPOKCHAA ATFOMUHUS W THIPOKCHAA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilme meTanisl

Y UX COCITUHEHUS

XUMHS U OKpYyXKarolas cpena

Hossle MmaTepuansl 1 TexHoJoruu. BemecTsa u Marepuaisl B IOBCEAHEBHON
AKHU3HU YesloBeKa. XUMUS U 310poBbe. be3onacHoe 1cnoib30BaHNe BEMIECTB U

XUMHUYCCKUX peaKquI B 6I>ITy. HepBaﬂ IoOMOIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI  JKOJIOIMYECKOH  I'PAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatoriei cpeasl [TJK. Ponb xumun B pereHr# 5K0JI0rHYECKUX MPOoOIIeM.
[IpupoaHble MCTOYHUKU YTIIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh),

MIPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3ydeHre 00pa3lioB MaTepHalioB (CTEKJIO, CIIJIaBbl

MCTAJIJIOB, IOJIUMCPHBIC MaTCpI/IaJ'IBI)
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IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM

NMPOBEPAEMOro 0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

TpedOBaHMS NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC
1 IIpencrasnenue:

0 TI03HABAa€MOCTHU SIBJIEHUN NPUPOJbI, NOHHMaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O
1.1 €CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
JeSITEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYTUX CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAX IMO3HAHKA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
12 TCOPCTUYICCKUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA

XUMHUYCCKUX peaKuHﬁ; YMCHHUEC HUCIOJB30BATH MOACIU  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JTOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS paccMaTpUBaTh
1.3 XUMHIO Kak cdepy cBoell Oynymedt mpodeccrnoHanbHOM
NESTSIIbHOCTH W CIeNIaTh OCO3HAHHBIM BBIOOp XUMHUHU Kak
npoUIbHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

Branenne cucreMod XMMWYECKHX 3HAHMM M yYMEHHE NPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIIME XMMHUYECKUE TOHATHUS: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIOKHOE BEUIECTBO, OMHOPOIHAS U
HEO/IHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MAacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
2.1 00BEM, OKCHJ, KUCIIOTAa, OCHOBAHUE, CONb (CPeHHsIs), XMMHUYECKas
peaKIys, pPeaKuud COCTUHEHMS, PEaKLIUH Ppas3lIOKEHHS, PEaKInu
3aMeIleHHUs], PeaKIM OOMEeHa, TEIUIOBOM 3(QEKT peakiyu, SK30- U
SHIOTEPMHUUYECKUE PEaKIH, PacTBOpP, MAcCOBasi TOSI XUMHUYECKOTO

9JICMCHTAa B  COCIUHCHUH, MaACCOBasA OOJd MW  NPOUHCHTHAA
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2.2

23

KOHILIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJIIEKTPOHHBIN CIION
aToMma, aTOMHas OpOuTab, PagUyC aToMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIILHOCTD, IOJISPHAs
Y HEIOJIIPHAs KOBAJIECHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
AIIEKTPOJMTUYECKAsT JAUCCOLMALUS, PpEaKIMd HMOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBICHME, DJIEKTPOJIU3,
XMMHUYECKOe pPaBHOBecHe, OOpaTHMble U HEoOpaTUMblE DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOINE 3aKOHbl XUMHMM: 3aKOH COXPaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrazpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAsA TCOpU-, TCOPUA

BHCKTPOHHTH‘IGCKOfl JUucconmruanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE TMpPaBUIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE MHUHEpalbHble YJOOpEHMs, MEeTaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, IPUPOIHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA MPOU3BOJICTBE M NOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB,  yIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MIPOTHO3UPOBATH BJIMSHUE BEIIECTB U XUMUYECKHUX IPOIECCOB Ha

OpraHHU3M 4YeJIOBeKa M OKPY>KAIOLIYI0 PUPOIHYIO CpeLy

3.2

33

YMEHHE MHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX
y4eOHBIX IPEAMETOB

HaJINYMe ONbITa paboThI C pa3IMYHBIMU UCTOYHUKAMHU UHPOPMALIUU
[0 XUMHH (Hay4yHasi MU HAy4yHO-TIOMYJISipHAsl JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OIEHWUBATh WH(OPMAIMIO O BEHIECTBAX, UX
NpEeBpalleHUsIX M NPAaKTHUYECKOM TMPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-Ie6HO-H03HaBaT€JII>HbIX 3aJa4d
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7.1

Brnanenue ocHOBaMHM TOHATHUHHOIO amnmapaTta U CUMBOJHUYECKOTO
A3bIKa XUMHHU 711 COCTaBIICHUSI OPMYJT HEOPTraHUUECKUX BEILIECTB,
YPaBHEHUN  XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOI)

YMeHne 00bACHATh CBA3b MOJIOKEHU dieMeHTa B [lepuoanyeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsl sjpa, oOllee 4YHUCIOo
JJIEKTPOHOB), PACHpPEACICHUEM 3JIEKTPOHOB I10 YHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPHOOB, KAIUS U KaJIbLIUSI
[IpencraBieHne ©  NEPUOAMYECKON  3aBUCHUMOCTU  CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB (paJinyc aToma, JIeKTPOOTPULATEIbHOCTD),
IOPOCTBIX M CJHOXHBIX BEIIECTB OT IIOJIOKEHUSI 3JIEMEHTOB B
Ilepuoguueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
HOArpYINax) U JIEKTPOHHOI'O CTPOCHUS aToMa

YMmenue knaccuuuupoBarh:

XUMHWYCECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIINHA

YMeHue onpeaenrs:

8.1

8.2

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHWYCCKUX BJICMCHTOB, 3aps/

HOHa

BUJI XMMHYECKOM CBS3M WU THII KpHCTaHHquCKOﬁ CTPYKTYpPbI B

COETUHEHUIX

8.3
8.4

9.1

9.2

XapakTep Cpe/Ibl B BOJHBIX PACTBOpPAaX BEIIECTB (KHCIOT, OCHOBAHMIA)
OKHCITUTENb U BOCCTAHOBUTEIb

YMeHue xapakTepu3oBaTh (pU3NYecKre U XUMHUECKUE CBOICTRA:
IPOCTBIX BEWIECTB (KHCIOPOJ, O30H, BOAOPOA, rpaduT, anmas,
KpeMHu#l, a3otr, ¢ocdop, cepa, XJop, HATpui, Kajiauil, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)

CJIOKHBIX BEIIECTB, B TOM 4YHCIE HMX BOJHBIX PAacTBOPOB (BOAA,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJIOPOJ], OKCHUABI M THUAPOKCHIBI

metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

I1T), okcuapt yrnepoaa (I u IV), kpemuus (IV), azota u pochopa (111
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u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHNC BCIICCTB B

03 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMHUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peaKIii HOHHOTO OOMEHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYEeCKUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCITATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJEKYJISPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XUMHUUYECKHX PEAKUUd W HAXOJUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Branenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJJaMHd  HAay4YHOro TMoO3HaHus (HaOIIO/ICHHE,
101 U3MEpPEHHE, IKCIIEPUMEHT, MOACIIUPOBAHNE) IPU U3YUEHUHU BEILIECTB
' U XUMHUYECKHX SIBJICHHH; yMeHHe copMymmpoBaTh mpoOsieMy u
MPEAJIOKUTh MYyTH €€ PeIIeHUs
122 Oe3omacHOi pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H M JIa0OPaTOPHBIM 000PYTOBaHHEM
MpaBUiaMu 0e30ImacHoro oOpareHus c BCIICCTBaMH,
WCIIOJIB3YEMBIMH B TTOBCETHEBHOW YKU3HU, TIPABWIIAMH TTOBEJICHUS B
123 HesiX cOepeKeHHsI 30POBbSI U OKPYIXKAIOUIEH MPUPOIHON CPEIIbI;

MOHMMaHUE BpeJa (0MacHOCTH) BO3AECUCTBUS Ha KUBbIE OpPTaHU3MBbI
ONpeAeIEHHBIX BEIECTB, croco6oB YMEHBIICHUS u

MIPEAOTBPAIIEHUS UX BPEIHOTO BO3JACUCTBUS
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13

13.1

13.2

13.3

Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

M3yYeHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3y4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJly4eHHUE KHUCIOpOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3YYCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHUE  HMHAMKATOpoB  (JlakMyca,  METWIOpaHxxa |
denondranenna) Uis ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAHUSAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCETajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIOB aJTFOMUHUSA U

IMUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); «3J’ICKTpOJII/ITI/I‘-ICCKa$I
JUCCOIINAITHS) , «Baxneimue HeMeTaIbl U HX COCANHCHUA,

«Baxneiiiyne MeTalIbl M UX COSTUHECHUSI

XAMHYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OPOMHUI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHUs, KAJIBIIUS, ATFOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:
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NpPEICTaBIATh PE3yJIbTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TAOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABIMBATh  CBSA3M  MEXJIy  peaJbHO  HaOII0AaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TPOUCXOAAIIUMU B

MaKpo- ¥ MUKPOMHUPE, 0OBACHATH IPUUNHBI MHOTOOOPa3usl BEIIECTB
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IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 IlepBoHayasIbHbIE XUMUYECKHUE TTOHATUS
1.1 Uucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecei
- ATOMBI U MOJEKYJbl. XUMHUYECKHE 31EMEHTbl. CHUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
' IIpocTeie u Cl10KHBIE BEIIECTBA.
13 Xumnueckass ¢opmyina. BaneHTHOCTp aTOMOB XHMMHYECKHUX 3JeMeHTOB. CTeneHb
. OKHCJICHUS
14 3aKOH IIOCTOSIHCTBA cocTaBa BenlecTB. OTHOcHUTEIbHAS aTOMHAasi Macca. OTHOCUTEIbHAS
' MoOJIEKYJIsIpHas Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTA B COETUHEHUT
s KomnyectBo BemectBa. Monb. MossipHas macca. MomsipHbIif 00bEM ra3oB. BzanMocBsi3b
' KOJIMYECTBA, MACCHI M YUCJIa CTPYKTYPHBIX €MHMUIL BELIECTBA
L6 Ou3nyecKkue U XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
' COXPAaHEHHUS MacChl BEUIECTB. XUMUYECKUE YPaBHEHUS
Ilepnonnueckuit 3axkoH u Ilepuoguyeckas cucremMa XUMHYECKMX diemeHToB JI.H.
2
MenpeneeBa. CTpoeHHE aTOMOB
[lepuonnueckuii 3akoH. Ilepuomnueckas cucreMa XUMHUYECKUX dieMeHTOB [[.M.
2.1 MenpeneeBa. [leproas! u rpynnsl. @U3NYECKHNA CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB
Ieproja U rpymnmsl JIEMEHTa
Crpoenune aromoB. CoctaB aromHbIx snep. M3otombl. Onextponsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3j1eMeHTOoB Ilepuonnyeckoit
cuctemsl [I.1. Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUECKHX 3JIEMEHTOB MEPBBIX TPEX NEPUOOB,
53 Kanus, Kauplus (paguyca aTOMOB, 3JEKTPOOTPULATENBHOCTH, METAJUIMUECKUX U
' HEMETAJJTNYECKUX CBOMCTB) U MX COEIMHEHUN B COOTBETCTBUU C MOJI0KEHUEM JIEMEHTOB
B [leprognueckoii cUCTEME U CTPOEHUEM UX aTOMOB
3 Crpoenue BeniecTBa
Xumuueckass  cBsi3b.  KoBaseHTHas  (mosisipHass W HENOJspHAsi)  CBS3b.
3.1 DJIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3JIeMEHTOB. MoHHas cBsI3b. Mertamnnyeckas

CBA3b
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3.2

Tunsl KpUCTAIUIMUECKUX PEUIETOK (aTOMHAs, MOHHAs, METAJNIMYecKas), 3aBUCHUMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUNINYECKON PEIETKN U BUAA XMMUYECKOH CBS3H

Baxwueimme NpEaACTAaBUTCIIN HEOPTaHUYCCKUX BCIICCTB. Hemeramier u ux COCIUHCHUA.

MeTtamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanmss ©  HOMEHKJIATypa  HEOPTaHUYECKHUX  COCAMHEHUH:  OKCHJIOB
(coneoOpasyromue: OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHBbIC) W HECOJICOOPa3YIOIIHE;
OCHOBaHUH (IIENT0YM W HEPACTBOPHMBIC OCHOBAHUS); KUCIOT (KUCIOPOJICOEPKAIIUE U

OECKHUCIIOPOIHBIE, OHOOCHOBHBIE I MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

43

4.4

dusnyuecKkre U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/Ia, XJIOpa,
KHCIIOpO/ia, cephl, a3oTa, Gocdopa, yriepoaa, KpeMHUS

Ouznyeckue M XUMHUYECKHE CBOMCTBA MPOCTBHIX BEUIECTB-METAJUIOB: JIUTHUS, HATpUS,
KaJIisl, MAarHUSI U KaJIbIUs, QJIFOMUHUS, Keje3a. DICKTPOXUMUUYECKUN Pl HAIPSKECHUN

MCTAJ1JII0B

dusnyeckue MW XUMHYSCKHE CBOMCTBa BOJOPOOHBIX COC,Z[I/IHGHI/II‘/’I HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

4.6

4.7

4.8

4.9

4.10

dusnueckre 1 XMMHUYECKUE CBOMCTBA OKcu10B HemeTaiioB: cepsl (I1V, VI), azora(1l, IV,
V), pocdopa(lll, V), yraepona(ll, IV), kpemuusa(I1V). [Tonydenrne okCua0B HEMETAIIOB
Xumudeckue cBoicTBa okcuioB: MeTayuioB [A—IIIA rpymm, ruaka, meau(1l) u sxenesa(Il, I1I).
[TonyueHnue okCHI0B METAIIIOB

XUMUYEeCKHE CBOWCTBA OCHOBaHMN H aM(OTEpHBIX THAPOKCHAOB (HA TMpUMepe
THAPOKCHUJIOB aJIFOMUHUS, »Kene3a, NUHKa). [lomydeHue ocHoBaHUN M amMpOTEPHBIX
TUAPOKCHUJIOB

OO111e XuMHYecKre CBOMCTBA KUCIIOT: XJIOPOBOJAOPOAHOM, CEPOBOIOPOIHON, CEPHUCTOH,
CEpHOM, a30THOH, pocPOpHOM, KPEMHUEBOMU, yroibHOU. OcoObIe XUMUYIECKHUE CBOWCTBA
KOHLEHTPUPOBAHHOW CEPHOM U a30THOM KUCHOT. [lomydyenue Kuciaor

OOme xuMHUYeckre cBoicTBa cpeiHux coteil. [lomyuenue coneit

[Tonydenue, cobupanue, pacro3HaBaHUE BOJOPOJIA, KUCIOPOJa, aMMHUAKA, YTIEKUCIOTO

rasza B JlabopaTopuu

4.11

[TonyueHne aMMuaka, CEpHON M a30THON KHMCJIOT B MPOMBIIUIEHHOCTH. O01IMe croco0s!

IMOJIYUCHHUA MCTAJIJIOB

4.12

I'emermueckas CBA3b MCXKIY KilacCaMU HEOPTaHUYCCKUX COGHI/IHeHI/Iﬁ

XUMUYECKUE PEaKIun
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Knaccuukanus XMMUYECKHX PEaKIHid 10 Pa3IMYHbIM MPU3HAKAM: 110 YHUCIIY U COCTaBY

5.1 Y4acTBYIOUIMX B PEaKLUU BELIECTB, MO TEIUIOBOMY A((]eKTy, Mo U3MEHEHHUIO CTeNeHen
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB
59 TernoBoit >PQeKT XUMHUECKOW peaku, TEPMOXHMHUYECKHE YypaBHEHHs. DK30- H
' SHAOTEPMHUUYECKUE PeaKIUK. TepMOXUMHUECKHUE YPaBHEHUS
OKHCIUTENPHOBOCCTAHOBUTENbHBIE — peakuUU. OKHMCIUTENIM U BOCCTAHOBUTEIU.
5.3 [Iponeccol OKUCIICHUS u BOCCTaHOBJICHUSI. DJIEKTPOHHBII Oayranc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopust anexkTposuTUdecKOW aucconuanuy. KaTHOHBI, aHHOHBL. OJNEKTPOJIUTHI U
' HedIeKTPoNuThl. CUITbHBIC U clla0ble 3NeKTPoIuThl. CTeneHb AUCCOIUAINH
ss Peakuuu nonHoro oomMeHa. Y CiIoBUs IPOTEKAaHUS peaKlMii HOHHOTO OOMEHa, MOJHBIE U
' COKpaIll¢HHbIC MOHHBIC YPAaBHEHUS PEaKIIUA
6 XuMuUs U OKpY’Karoas cpea
BemectBa u MaTepuainsl B IOBCEIHEBHOM XKU3HU 4elloBeka. be3onacHoe ucnoiab3oBaHue
6.1 BEUIECTB M XHMMHUYECKHUX peakiuii B naboparopuu u OwiTy. IlepBas momouis mpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSIX
XuMuYecKkoe 3arpsi3sHeHNEe OKPY KaIoIIel cpeIbl (KUCIOTHBIE TOXKIH, 3aTPS3HEHHE TIOYBBI,
62 BO3lyXa M BOJOEMOB), crocoObl ero mnpeaoTBpamieHus IlpexenvHas nomycTumas
‘ koHneHTpanusa BemectB (IIJIK). Ponp xumum B pelieHHH 3KOJOTHYECKHX MPOOIIeM.
Ycunenue napHuKoBoro ¢ dexra, pa3pylieHne 030HOBOTO CIIOS
[Ipumenenue cepsol, azora, gocdopa, yriepona, KpeMHUSI U UX COCIUHEHHH B OBITY,
63 MEJULIUHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM X03sicTBE. [[pMeHeHne MeTanioB U CIJIaBOB
' (ctanp, 4yryH, AOPATIOMUHUNA, OpOH3a) B OBITY W MPOMBIIUIEHHOCTH HX COCIUHEHHM.
[ToHsATHE O KOPPO3UU METAITIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3UHU
64 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOIOB (yTOJib, IPUPOIHBINA Ta3, HEPTh), TPOIYKTHI HX
. nepepaboTku (6eH3UH), X POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHavanbHbIE MOHATUS 00 OPraHMYECKMX BELIECTBAX KAaK O COEJUHEHUSX yTiepoja
65 (MeraH, 3TaH, 3TWIEH, ALUETWIEH, ATAHOJ, TJIMLEPHUH, YKCycHas Kkucinota). [lonsthe o
' OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: JKUpaxX, OeNkax, yrieBojaX — M MX POJIU B KU3HU
yeoBeKa
7 Pacuérsr:
7.1 o ¢hopMyaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPAaBHEHUAM
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