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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOrO 0O0IIEro o0Opa3oBaHUs
COCTaBJ€HAa Ha OCHOBE TpeOOBaHMWA K pe3yjabTaraM OCBOEHUS OCHOBHOMA
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OOPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OO0, a Takxke Ha OCHOBE (enepaibHO paboueil nporpamMmmsl
BOCIUTAHUS U C YYETOM KOHUEMNLMH NPENOAaBaHNAs YYEOHOro mpeaMeTa « XUMUs»
B 00pa30oBaTe/ibHbIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AAET OPEACTABICHUE O MENAX, OOIICH CTpareruu
OoOy4ueHusl, BOCIHTAHWUS M Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAHABIMBACT  O0S3aTEIBHOE  MPEAMETHOE COZIEpIKaHME,
NPEAYCMATPUBAET PACIPEACIICHHE €ro N0 KiaccamM M CTPYKTYPUPOBAHME I10
pazgenaM M TeMaMm MPOrpaMMBbl IO XWMHH, OINPEACISIET KOJIUYECTBEHHBIE M
KaYeCTBEHHBIE XapaKkTEPUCTUKU COJICPIKaHUS, PEKOMEHYEMYIO
NOCIEAOBATENBHOCTE M3YYEHUS XUMHH C  YYETOM  MEXNPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3€H, JIOTMKM Y4eOHOTO  NOPOLECCa, BO3PACTHBIX
O0COOEHHOCTEH  00yYaromuxcs, ONpeAeaseT BO3MOXHOCTH MpeaAMeTa  JUls
peanuzanu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTefbHOMN
IPOrpaMMbl HA YPOBHE OCHOBHOTO 0OLIEr0 0Opa3oBaHMsl, a TAKKE TPeOOBaHMMA K
pe3yabpTaTaM OOy4YEHUs XUMUU Ha YPOBHE LENICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJOB Y4YeOHO-TIO3HABATEIILHOM JACITENPHOCTH OO0YYaromerocss Mo OCBOCHHIO
y4eOHOr0 COACPKaAHUSI.

3HAaHWE XWMHH CIY>KUT OCHOBOM It (OPMUPOBAHWS MHUPOBO33PCHUS
00y4arolEerocs, €ro MpeACTaBIICHUH O MAaTEPUAIbHOM €IMHCTBE MHPA, BAKHYHO
POk UrparoT (HPOPMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aWMONPEBPALICHMIX
SHEPruM W 00 HBOJIIOLMK BEIIECTB B MPUPOAC, O MyTAX PEIIEHUS MIOOATBHBIX
npo0JeM YCTOWYMBOIO PA3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M SKOJIOTHUYECKON O0€30MaCHOCTH, MPOOJIEM 3PABOOXPAHEHUSI.

H3yueHne XuMuu:

CHocOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJIi  CAMOPA3BUTHS W
(OpMHUPOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMHPOBAHHE MBILIICHHS W TBOPYECKUX CIOCOOHOCTEH
o0yvarolmuxcs, HABBIKOB HX CAMOCTOSITENIbHOW  y4eOHON  JEATENBHOCTH,
SKCIECPUMCEHTAJIBHBIX W MCCIEAOBATEIBCKAX YMEHMHA, HEOOXOAMMBIX KaK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETBbHOCTH,

3HAKOMHT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LIETIOCTHOTO B3IJIA1a HA €AMHCTBO IPUPOABI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM rPAMOTHOCTH 00y4YarOIIUXCH,



COCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE
oOpa3oBaHue 00yUarOIUXCSl.

JlaHHbIE HamMpaBicHHUS B OOYYEHUM XUMHUU OOECHEUYMBAKOTCS CIEUA(PHUKON
COJEP)KaHUsl  y4eOHOrOo  MpEeaMEeTa, KOTOPBIA  SBISETCS  TMEAArOTHYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM dTane €&
Pa3BUTHSI.

Kypc xumumn Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOEHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX TMOHSATUH XHMHH, OCHOB
HEOPraHWYeCKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHUYECKO XNUMUHU.

CtpykTypa coaepKaHWsl MPOTrPaMMBl IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0Aa K €€ M3yueHuro. COAECP)KAHME CKIIABIBACTCA U3 CHUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IMOHATUI O XUMHAYECKOM
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHuM30BaHbl MO MPUHLIMITY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECCKUX IMPEICTABICHUN
Pa3HOro ypoBHS:

— @TOMHO-MOJIEKYJIAPHOT'O YYEHHS KAK OCHOBBI BCET0 €CTECTBO3HAHUS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTHYeCKre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIUPHUYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAKOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K JAPYTrOMY, BBINOJNHSAS (YyHKIMM OOBSICHEHHS W TPOTHO3UPOBAHHS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS W IOJYUYEHHS
MU3Y4YaeMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW NPUPOABI, LEHHOCTHOIO OTHOUICHWA K HAyYHOMY 3HAHWIO W
METOJAM TO3HAHUS B Hayke. M3ydeHWe XUMUH NPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYEHHBIX YYEOHBIX MPeAMETOB. «OKpyKaroluil MUpy,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Kiracey.

[Ipy W3y4eHMH XUMUM OPOUCXOOUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMHYECKOH HAyKHM KaK OOIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYPBL.
3amaya y4eOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUH — BaKHEHIIMX (PAKTOB, MOHITHI, 3aKOHOB U TECOPETUYCCKUX TOJIOKCHUM,
JOCTYMHBIX OOOOMIEHUI MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B



OpUOOUICHUM K HAy4yHbIM METOJAaM T[O3HAHWsI MPH M3YYEHUHM BEUIECTB U
XUMUYECKUX PEaKLUii, B (OPMUPOBAHUMN U PA3BUTUU MO3HABATEILHBIX YMEHUN U
UX TMPUMEHEHUM B YyueOHO-TMO3HABATENILHOM M Y4eOHO-MCCIIEA0BATENbCKOM
JESATEIbHOCTA, OCBOCHHMHM MPaBWil O€30MACHOTO OOpallleHUsI C BEIICCTBAMH B
[TOBCEAHEBHOM JKNU3HU.

[Ipy M3y4eHUM XMMHUU HA YPOBHE OCHOBHOI'O OOIIETO OOpPa30BAHMS BAKHOE
3HAUEHUE MPUOOPENN TAKUE 1IN, KaK:

— (QopMupoBaHHE WHTEIUIEKTYAJIbHO Ppa3BUTONW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY NPHHSITHIO PELICHUH,
CMOCOOHOM ananTUPOBATLCS K OBICTPO MEHSIFOLIUMCS YCIIOBUSIM >KU3HHU;

— HampaBJICHHOCTh OOYyYEHHMsT HA  CHUCTEMATHUYECKOE MPUOOLICHHE
00y4aroluXcsi K CaMOCTOSTENIbHOM TMO3HABATENbHONU JESITEIBHOCTH, HAYYHBIM
METOAAM MO3HAHUS, (POPMUPYIOIIMM MOTHUBALIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrieueHne yCIoBui, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUAFOITUMHUCS
OMbITa Pa3HOOOPA3HOM ACATENBHOCTH, MO3HAHMS W CAMOIMO3HAHMSI, KJIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), UMEIOUIMX YHUBEPCAIBHOE 3HAUCHHE ISt
Pa3JIMYHBIX BUAOB ACATEIILHOCTH;

— (¢opmupoBanue oOwmWEeld (YHKIUOHATBHOW W  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHMCJIE€ YMEHUH OOBACHATHL W OLICHUBATH SIBJICHUS
OKPY>KarolIero MUpa, UCHOJb3ysl 3HAHUS W OMBIT, MOJYYEHHBIE MPU H3YYCHUU
XVUMUHW, TPUMEHATh HMX MPH PELUICHMH OPOOJEM B MOBCEIHEBHON >KU3HU WU
TPYAOBOM IEATEIBHOCTH,

— (opmupoBaHue Yy OOyYalOIIUMXCS TyMAaHUCTHUUYECKUX OTHOLICHUH,
NOHUMAHMSI LEHHOCTHM XWUMMWUYECKUX 3HAHUU [ BBIPAOOTKH HKOJOTUYECKU
LEJNECO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENIBHOCTH B LENSIX
COXPaHEHUs CBOETO 3I0POBh U OKPYIKAFOLIENA HIPUPOJHONA CPEIBI,

— Pa3BUTHEC MOTHBAUMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHMs OOIICYEIIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BbIOOPY Mpo(uiisi U HAMPaBJICHHOCTH AAJbHEHUIIETo
00yueHwUHl.

OO0miee 4MCnO 4YacoB, OTBEACHHBIX I M3YYEHUS XMMHMM HA YPOBHE
OCHOBHOTO 0011ero o0pazoBanusi, coctapiseT 136 yacos: B 8 kiacce — 68 vacoB (2
yaca B HEJIENI0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIIO).

JlanHas pabouyas mporpamma Mo XMMHUHW Pealn3yeTcs Ha OCHOBE JaOOpaTOPHOTO
o0opyZ0oBaHUsl IIEHTpa 0OPA30BaHUSl €CTECTBCHHOHAYYHOW M TEXHOJIOTMYECKOM
HanpaeieHHOCTEH («Touka pocTay).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Ponp XUMUM B J)KM3HU YETOBEKA. XUMHUS B CUCTEME HAYK.
Tema w BemiecTBa. MOU3NYECKME CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSIHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHHWS B XMMUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJICKYJIBl. XWMWUYECKUE 3JEMEHTbl. CHMBOJBI XHMHYECKUX
37eMeHTOB. [IpOCThIE M CHOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (Qopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENbHAS AaTOMHAs —Macca.
OTHOCHTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHUYECKOTrO 3JIEMEHTA B
COCIUHECHHH.

KonnuectBo Beectsa. Moiib. MonsipHas macca. B3auMoCBsA3b KOJIMYECTBA,
Macchl M 4YHMClIa CTPYKTYPHBIX €OUHMI] BemiectBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHCHHMA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHECHHsS MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii yJKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuwiiaMi padboThl B 1a00OPaToOpun U
npuéMaMu oOpanieHusl ¢ JIabOpaTOPHBIM O0OPYTOBAHUEM, H3YUYEHUE U OMHCAHUE
(u3nYeCKuX CBOMCTB OO0pa3lOB HEOPraHMYECKMX BEIIECTB, HAOMIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TAasHUE JibJla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCALUS BOJbI) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHHUE
MEHON MPOBOJIOKH, B3aMMOJCHCTBIE MENA C KMCIIOTOH ) SBJICHUI, HAOMOIEHUE U
OMKCAHUE TPHU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (Pa3sioKeHHE caxapa,
B3aMMOJCHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMIPOKCHIA
meam (I1) mpu HarpeBanum, B3aMMOACHCTBHE kene3a ¢ pacTBopoM cosi meaun (1),
U3YYECHUE CNOCOOOB PA3JEiICHUs CMECEH: C MOMOINBID MAarHuTa, (PUIbTPOBAHUE,
BbIMIAPUBAHUE, AUCTUIUISALMS, XpOoMaTorpadus, TPOBEACHHE OYACTKH MMOBAPECHHOMN
CONMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHHS  ONBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MAacChl, CO3AAHHE MOJACTEH MOJEKYI
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. Kucimopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XUMHYECKHE
cBoiicTBa (peakuum ropeHus). Oxcuabl. [Ipumenenue kucmopoaa. CrocoObl



NOJTlyYEHUsT KUCIOpoJa B JIabopaTopud W MPOMBINUIEHHOCTH. KpyroBopor
KHACI0poa B mpupoie. O30H — aIOTPOIHAs MOAU(PUKALHAS KUCITOPOAA.

TemnoBoii 3Q(HEKT XMMHYECKON peaknuu, TEPMOXUMHUYECKUE YPABHEHHS,
3K30- M JSHAOTEPMUYECKHAE pEakuuu. TOIUIMBO: YIrOJib M METAH. 3arps3HECHHE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3P PEKTA, pa3pyLIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT M mpoCTOE BELIECTBO. Haxoskaenuwe Bomopoaa B
npupone, (U3MUeCKne ¢ XHMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
nostyueHust. Kucmorel 1 comu.

MoutsipHblii 00BEM ra30B. PaCYéThI MO0 XUMUYECKAM YPABHEHUSIM.

Ousnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HachllieHHBIE M HEHACBHIICHHBIE PACTBOPBHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BEIMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B NMPHUPOAE U B XKU3HM 4Y€I0BEKA. KpyroBopoT BOABI B NMPUPOIE.
3arps3HeHUE NPUPOAHBIX BOA. OXpaHa M OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranwdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHZIOB.  cosicoOpasyromme  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyomme. HomeHkmarypa oOKcuaoB. DOU3MUECKHE W XUMHYECKUE
CBOICTBA OKCUIOB. [lonyueHne OKCUaI0B.

OcHoBannda. Knaccuukanus OCHOBaHMA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa oCHOBaHui. DU3UYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnortel. Kiaccuukaums kucnor. HoMmeHknatypa kucinot. Ou3nyueckue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHoctw metaoB H. H. bekerosa.
ITonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3AYECKUEe U XUMUYECKME CBOMCTBA COJEH.
[Tony4denwue coien.

['eHeTHYECKAs CBSI3b MEXKAY KITACCAMH HEOPTaHUYECKUX COCTMHEHMIA.

Xumuueckuii yJKkcnepumenm:

KAUECTBEHHOE OIPEACIICHUE COACP)KAHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YYCHHE CBOWCTB KHCIOpPOJAa, HAOIIOJCHUE
B3aUMOJCHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
OPEKPALIEHUsT TOpeHust (Mmokapa), O3HAKOMJICHHE C 00pa3llaMH OKCHAOB U
OMKCAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W HM3YUYECHUE
CBOUCTB BoJOpoAa (rOpeHue), B3auMoAcicTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOKHO MCIOJIb30BAHUE BUJCOMATEPUAJIOB), HAOMIOJACHUE O0Opa3lOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PACTBOPEHMSI BEIIECTB C
Pa3NM4HONM PACTBOPUMOCTBI), TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOIO BEIIECTBA, B3AaUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM ©  KajgbiuueM) (BO3MOXHO  MCHOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHUE O00pa3sllOB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKHW MHAMKATOPOB B PAaCTBOPAaxX KHUCIOT W LICTOYEH,
u3ydyeHue B3ammojicikcTBus okcupa meau (II) ¢ pacTBOpoM CEpHOM KHUCIIOTHI,
KHCIIOT € METAUIAMH, PEAKUMH HEUTpaIu3auyu, MOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYIrMM W3 pacTBOpPa COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BakHehmme KiIacchl HEOPraHUYECKHUX
COCIMHECHUIY.

Hepnoanyecknii 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
aarementoB /I, WU. MenpeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBHA3b.
OKHCIUTEIBHO-BOCCTAHOBHTE/IbHBIE PEAKIUH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3NeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JIEMEHTOB (LICIIOYHBIE W IIEIOYHO3EMETBHBIE METAUIBI,
TJTOTE€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

Ileproamueckuii 3akoH. lleproanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
HU.  MenneneeBa.  KopoTkonepuoaHas W JAJUHHONEPUOAHAS  (OPMBI
Ileproanyeckoil cucTeMbl XUMUUYecKuX 35ieMeHToB 1. Y. Menneneesa. Ilepuonasl
u rpynnbl. DHU3NYECKUI CMBICI MNOPSAAKOBOIO HOMEPA, HOMEPOB MNEpuUoja M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MNEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnonmueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA M0 €ro NnojoxkeHur B [lepuoauueckoit cucreme /. 1. Meunaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUS paauyca aroOMOB XWMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAndEeCcKOi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4d€HbIA U
IPOKIAHUH.

Xumuueckass cBsi3b. KoBajieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX JJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO--BOCCTAHOBUTEIIBHBIE — PEAKLIMU.
[Tpoueccel OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMHU KHCIOT M IIECJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX —~ TPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKUUi
(rOopeHue, peakuuu Pa3IoKeHUS, COSTUHEHUS).

Mesxcnpeomemnuwie céasu



Peaymzanuss MEKOPEAMETHBIX CBSI3CH MPU M3YUYECHHM XMMHH B 8 KJacce
OCYUIECTBJISIETCS. 4YEPE3 MCHOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATHM, TAK W MOHATHH, SBISFOMINXCS CUCTEMHBIMH JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO11Me €CTECTBEHHO-HAYYHBIE MOHSATHS. HAY4YHbII (PaKT, runoresa, Teopus,
3aKOH, AaHaJiu3, CHHTE3, KIacCU(pUKanus, MNePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJIENb, IBJICHHUC.

dusnka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIW],
M30TOIBI, PAANOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYCCKHUIA 3apsjl, BEIIECTBO, TEJO,
00BEM, arperarHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MUYECCKUE BEIMYMHBI, €UHUIIBI
U3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3 MBI, COIHIIE.

buonorus: gporocuntes, npixanue, oruocdepa.

['eorpadms: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MTOJIE3HBIE MUCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL

9 KITACC

BemecTBo u xXuMu4eckasi peakiuus

[Tepnoanyeckuii 3akoH. [ lepruoanyeckas CHCTEMA XUMUYECKUX JIEMEHTOB /1.
H. MenpeneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTHM B M3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCAVUHEHUIA B COOTBETCTBUM C TMIOJIOKCHUEM JSJIEMEHTOB B [lepmoandeckoi
CUCTEME W CTPOCHUEM UX aTOMOB,

CrpoeHrEe BEmIECTBA. BHUJBI XWUMWYECKOW CBS3H. THIBI KPUCTATMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECCKON PEMIETKA U
BHUJA XUMHUUYCCKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECCKUE
CBOMCTBA BEUICCTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIAcCaM HEOPTaHMYECKUX
COCAMHEHWM, TEHETUYECKAS CBSI3b HEOPTAHUYECKUX BEUIECTB.

Kiaccudukanus XuMHYECKUX PEAKIMA MO Pa3TuYHbIM MPU3HAKaM (10 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMKM BEHICCTB, MO TEIUIOBOMY A(PQPEKTy, MO
U3MECHEHUIO CTEMEHEN OKHUCICHUS XMMWYECKUX BJIEMEHTOB, MO OOPATUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECCKUE PEAKIIMU, TEPMOXUMUUYECKHE
YPaBHCHHSL.

[ToHsiTHE O CKOPOCTM XUMUYECKOH peakiuu. [loHsTe 00 0OpaTUMBIX W
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHITHE 0 TOMOIE€HHBIX M TE€TEPOrE€HHBIX
peakuusx. [lonsarue o karanuze. [IOHIATHE 0 XUMHUYECKOM paBHOBECUU. DAKTOPEI,
BIIMSIFOIIME HA CKOPOCTh XHMHWYECKOW PEAKIMU W TMOJIOKECHUE XHUMHUYECKOTO
PABHOBECHSL.

OKHCIIUTETLHO-BOCCTAHOBUTEILHBIE  PEAKIIMM,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEBHOMN peaKIuu. CocrapiicHHE  ypaBHECHUI



OKHCJIUTENIBHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMA € MCHOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus dAEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOJIUTHL U HEAJIEKTPOJIATHI.
Karnonsel, aHMOHbl. MexaHW3M JHUCCOLMALMKA BEIIECTB C PA3IMYHBIMU BUAAMHA
XUMHUYECKOH CBsA3H. CreneHpb aucconani. CHITBHBIE U CA0BIE SIEKTPOJIUTHIL.

Peaknun noHHOTO 0OMEHA. YCIOBUS MPOTEKAHUS PEAKIMiA HOHHOTO 0OMEHA,
MOJIHBIE M COKPalWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CcONEii B CBETE MPEACTABICHUH 00 3IEKTPOIUTHYECKOM
qucconnanyu. KauecTBeHHBIE peakuy Ha UOHBL. [IoHATHE O TMAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CI0KHBIX BEIICCTB
(XJ0pUaa HATpus), UCCIECIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakuuu
OT BO3ACHCTBHS pPA3IMUHBIX (PAKTOPOB, HKCCICAOBAHUE 3JIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoOLEcca AUCCOLMALMMA KHUCIOT, IWIENOYe U comnei
(BO3MOYKHO  HCIIOJIB30BAHME BHUJACO  MATEPUATOB), TNPOBEIACHHE  OMNBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKUMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocaaka, BBIICICHHE Ta3a, OOpa30BaHUE BOJIBI), OMNBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
BKCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeIMHEHUSA

OO6mias xapaktepucTuka rajnoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (PU3MUYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUUYECKME CBOWCTBA HAa OpUMEpPEe  XJjopa
(B3aMMOJCHCTBUE C METANIAMU, HEMETAIIAMH, LIEIOYaMH). XJIOPOBOIOPOI.
ConsgHast KACIOTA, XMMUYECKUE CBOMCTBA, MOJNYYCHHE, NMPUMEHEHUE. JlelicTBUE
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKA. BaKHEHIIME XJIOpUIbl U KX
HAXOXKACHUE B IPUPOLE.

OOwast xapakrepucThka 3eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIeHHs. CTPOCHUE W (PU3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepOBOAOPO, CTPOEHHUE, (PUBNUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCHIBI CEPBI KAK MPEACTABUTENM KHUCIOTHBIX OKCHIOB.
CepHass kHCJIOTa, (PU3MYECKHE M XUMHUYECKHME CBOicTBa (00mue Kak
OPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMHUUECKHE PEaKlvu,
JeKalpe B OCHOBE MPOMBINUIEHHOTO Cnoco0a TMOJYYEHHUS CEPHOM KUCIIOTHI
[Tpumenenue cepHoit KUCIOThL. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. Haxoxxaenue cepbl U €€ CoeAUHEHUil B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEphbl (KUCIOTHBIC JO0XKIH,
3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), CIOCOOBI €TI0 MPEAOTBPAILCHHUS.

OOwast xapakTepucTuka 371EMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTpPaHEHHUE B MPHUPOJE,
du3nUecKue U XMMHUECKUe CcBONCTBA. KpyroBopoT a3oTta B mpupojae. AMMHAK, €ro
$u3nUECKUe U XUMUYECKUE CBOMCTBRA, MOTyUYeHUE U puMeHeHue. Cojiu aMMOHHUS,
uX (puzMUECKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCIOTa, €€ MOJy4YeHue, (PU3UyUecKre M XUMUYECKHUE
CBOiWicTBa (00IME KAk MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAQueCTBE MMHEPAIbHBIX
ynoOpeHnii. XMMUYECKOE 3arps3HEHUE OKPYKAKOLICH Cpebl COEAMHEHUSIMHA a30Ta
(KUCJIOTHBIE MO, 3arpsA3HCHME BO3AyXa, MOYBBI W BOAOEMOB). docdop,
amoTpornHbie Moaupukanmu (docdopa, PU3NYECKUE W XUMHUYECKUE CBOKMCTBA.
Oxcun pocdopa (V) u dpochopHas kucnaora, GU3NIECKUE U XUMUYECKUE CBOMCTRA,
nonyuenue. Mcnons3oBanue GpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPEHHUH.

OOwmast xapakrepucThka 3eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWSA.  YIIEPOA,  AJUIOTPOIIHBIE
MoIu(pUKAIMKM, PACMpPOCTPAHCHUE B MOPUPOAE, (UBMYECKUE U XUMUYECKHE
cBoiictBa. Ancopoums. KpyroBopor yriepoaa B npupoae. OKCUAbl yIaepoaa, ux
¢u3MUecKue M XUMHUYECKUE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE U MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHUIOM
yraepona (IV), rumoreza mioOanbHOrO NOTEIJIEHUS KJIMMara, MapHUKOBBINA
3 dexT. YronbHas KUCIOTa U €€ COU, UX (PU3NUYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npuMeHeHue. KauecTBeHHass peakiMs Ha KapOOHAT-HMOHHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILUICHHOCTH U CEIbCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHATHS 00 OPraHNYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TNIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE HMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI WX mnepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBIIUICHHOCTH.
[ToHsTue 0 OMOMOTUUYECKU BAKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBOJaX — U UX
poJii B OKM3HM 4YENIOBEKA. MarepuanbHOE €AMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XMMUYECKHE CBOWCTBA, MOJYYEHUE U
npuMeHeHue. CoeMHECHUS KpeMHHUsT B mpupoje. OOume npeAacTaBiacHUs 00
okcuae kpemuus (IV) u kpemuueBoit kuciaore. CUIMKAThI, X UCIOJb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTH. BakHeHIME CTPOUTENBHBIE MATEPUANIbl, KEPAMUKA,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [Ipobnembl 6€30MacHOro MCHOJb30BaAHUS
CTPOUTENBHBIX MATEPUAIOB B MOBCEIHEBHOMN JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IOB HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUA-UOHBI U HAOMIOEHUE NMPU3HAKOB
WX MPOTEKAHMs], OMBITHI, OTPpAKAKOUIME (PUINYECKUE M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COCJAMHCHWUH (BO3MOYKHO MCIIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamu XJIOPUAOB (TalOrE€HUJIOB), O3HAKOMJICHHE C
oOpasamMu  ceppl M €€  COCOAMHEHUSIMM  (BO3MOXKHO  WCIOJIB30BAHHE
BUJICOMATEPUAIIOB), HAOJIIOJCHHE TTpoliecca 0OyIiIMBaHus caxapa Mnoj JACHCTBUEM
KOHLUECHTPUPOBAHHON CEPHOW  KHUCIOTBHI, W3YYEHHE XUMHUYECKUX CBOMCTB
Pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PeakMK Ha CyJibdar-
WOH W HAOMIOJAEHUE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W WX COCIAMHEHMH (BO3MOKHO MCHOJIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3tamMu a30THBIX U (POCPOPHBIX yIOOpPEHUil, NOJyUYEHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOWCTB aMMHUAaKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKIMiA HA MOH aMMOHMS W (ocdar-uOH U U3yUYECHUE MPU3HAKOB
WX MIPOTEKAHU, B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ MEJIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOAENEH
KPUCTAUTMYECKUX PEIIETOK anmasza, rpadura, QyiiepeHa, O3HAKOMIICHHUE C
OPOLECCOM  aACOPOLMU PACTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACIO3HABAHUE W W3YYCHHUE
CBOMCTB YIJIEKMCIIOTO rasza, MpPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHON MPOMBILIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTallJIbl M UX COCTUHEHUSY.

Metayuibl M HX COeTHHEHUSA

OO01ast XapakTePUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TIOJNIOKeHUs B llepuoauyeckoil cucTeMe XUMHYeCKUX odnemeHtos I WM.
MenpeneeBa U cTpocHHsl aTOMOB. CTpOCHHE META/UIOB. MeTtannuyeckas CBs3b U
METAJJIMYECKas  KpPUCTAUIMYECKass  PEIETKA.  ONEKTPOXMMHYECKUH sl
HANPSOKEHUN MeTa/uioB. DU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CHocoObl MOJIyYCHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3amMThl UX OT KOppo3uu. CruiaBel (CTallb, YYTYH, JIOPATFOMHHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U MPOMBIILJIEHHOCTH.

[Ilenounble METALIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB /1. M. Menneneesa, CTpOCHHE UX arOMOB, HAXOXKICHHUE B IPUPOJE.
OuU3nvecKre U XUMUYECKUE CBOMCTBA (HA MpUMeEpPe HATpus M Kanusi). OKCHIbI U



TMAPOKCUIBl HATpUs W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHCHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLMH.  IIOJIOKCHUE B
Ileproanyeckoil cucreMe XuMHYecKuxX dieMeHTOB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoae. U3nyecKkne 1 XUMUYECKUE CBOMCTBA MAarHus
W KanblMs. BaxuHeilmue coenuHeHUs KaiblMs (OKCUA, THIPOKCHI, COJIM).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMHUHMIA: TIOJIO)KEHUE B [IeprOaMYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. . MenpaeneeBa, CTPOCHHE aroMma, HaXOKIeHHE B mpupone. dusndeckue u
XUMHYECKHAE CBOMCTBA atOoMUHUSA. AMPOTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxXOKAeHUE B mpuponc. POU3HYECKHE H
XUMUYECKUE CBOMCTBA *kene3a. OKCHIIbI, TMIPOKCUIbBI U cojiu xkene3a (11) u skenesa
(III), mx coctas, CBOKCTBA U MOy YCHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHME C 00pa3llaMd METAUIOB M CIJIABOB, HMX (PU3MYECKUMHU
CBOWMCTBAMM, H3YYEHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
WCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCUA
KaJbUUs M HATpus C BOJOH (BO3MOKHO MCHOJIb30BAHWE BHUACOMATEPUATIOB),
MCCIEN0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3MOKHO  MCIOJIb30BAHME  BHJCOMATEPUATIOB), MPU3HAKOB  MPOTEKAHWUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m xeneza (III), menm (II), HaOmroaEHWE M ONMUCAHUE MPOLIECCOB OKPAIMBAHHMS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCIHOJb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEN0BAHUE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUAHUS
Y TUAPOKCHJIA IMHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « Baknenmme
METAIIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemecrtsa m marepuansl B IMOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB M XMMHYECKHAX peakuuii B ObiTy. llepBas momois npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKIWIEH cpeapl (MpeaeiibHas AO0MyCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib XxMMuH B PEIIEHUN 3KOTOTMYECKUX
npooIieM.

Xumuueckuii Ikcnepumenm:

U3y4eHUe 00pa3lloB MATEPUAIOB (CTEKJIO, CIJIABbl METAJUIOB, MOJIMMEPHBIC
MaTEPUATIBI).

Mesxcnpeomemnuwie céasu



Peanuzaius MeXIpeIMETHBIX CBs3ed MpU M3YYCHUM XMMHH B 9 Kiacce
OCYILLIECTBIISIETCS 4Yepe3 HCMOJIb30BAHUE KAK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATHMN, TaK ¥ TIOHATUH, ABJISFOMIMXCSA CUCTEMHBIMH JJIsS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBbIC TIOHSATHS. HAy4HBIH (PaKT, TUIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHUHTE3, KiaccupuKkaius, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIMPOBAHUE, HW3MEPEHHWE, MOMACHb, SBJCHHWE, TNapHUKOBBIN
(P PeKT, TEXHONOTUS, MaTEPUAITBI.

duznka: Marepus, aToM, D3JICKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIIMI,
U30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUUYCCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKAs
peméTKa, CrjaBbl, (PU3NUECKUE BEIWYMHBI, CIUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunrtes, apixanue, Ouocdepa, 3KOCHCTEMA, MUHEPANIbHBIC
yI0OpeHHs, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIHHBIE BEIICCTRA.

['eorpadms: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIE3HBIC UCKOTIAEMBbIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHU A

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHMSI MPOrPaMMBI  OCHOBHOIO 0OOWIETO
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUST XWMUU B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON NEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIbTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMUA LIEHHOCTAMU, IPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHS M CIIOCOOCTBYIOT MpOLECCAM
CaMOITO3HAHUS, CAMOPA3BUTHS M COLMAIM3ALMAN 00YYarOIINXCS.

JIMYHOCTHBIE ~ pPE3yJNbTATBl  OTPAKAKT  TOTOBHOCTh  OOYYaKOIIUXCS
PYKOBOACTBOBATbC CUCTEMOW MO3WUTUBHBIX LEHHOCTHBIX OpHEHTAUMNA U
PacCIIPEHHUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHHUA 3HAYECHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOI0 00WIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHOM MH(pOpManuei o
MEPENOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUPa M OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSI:

MPEACTABIEHAS O COLMAJIBHBIX HOpPMax M MpaBWiIaX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEAOBATENbCKOM, TBOPUECKOH MW APYrux  BUAAX
JESATEIbHOCTHA, TOTOBHOCTM K Pa3HOOOpPA3HOH COBMECTHOM NEATENBHOCTH IPH
BBITIOJTHCHMHA YYE€OHBIX, TO3HABATCIBHBIX 337a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM y4eOHOU JEATETBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEACHUE W IMIOCTYNKH CBOMX TOBApPHUINEH C IIO3UINA
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUM ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTABIIAOLINE
OCHOBY JI1 IOHMMAHHWs CYIIHOCTA HAYYHOW KApTHHBI MHPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA IIPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITIO3HAHUHM STUX 3aKOHOMEPHOCTEN,

[TIO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBIE Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHON, MHPOPMANMOHHON W YMTATEIbCKOM KYyJBTYphl, B TOM YHCIE
HABBIKOB CaAMOCTOSATENBHOH pabOTel € y4YE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATypOl, MOCTYMHBIMA TEXHUYECKAMH CPEACTBAMH HMH(POPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W MO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JEATEIILHOCTHA, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIANbHEUIIIEM

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KW3HW, OCO3HAHWE MOCIECACTBUIA W
HENPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOOMMOCTH  COOMIIOICHUST MpaBuil  OE€30MACHOCTH NOpU  OOpalEHUH ¢
XUMHYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpy10BOro BOCIMTAHUS:

WHTEPEC K MPAKTHYECKOMY M3YUYEHHIO podeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYIy M pe3yJibTaram TPYAOBOH ACATECIBHOCTH, B TOM YHUCIIEC Ha
OCHOBE TPUMEHEHHS MPEAMETHBIX 3HAHWI 1O XWUMUHW, OCO3HAHHBIA BBIOOP
WHAMBHAYAIbHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCIEMHOM MPO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAMMBIX YMECHHUM,
TOTOBHOCTb aJalTUPOBATHCS B MPOQECCUOHANIBHOM Cpeace;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IEHHOCTH 3J0POBOTO U
Oe3omacHOro o0pasza KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 3J0POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBIT O€30MACHOTO MOBEACHUS MPU PadOTE ¢ BEMIECTBAMH, a TAKXKE B CUTyalHsX,
YIPOKAOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, MOJIYYACMbIE MPU MU3YUYCHUU XUMUH, IS
PELICHNS 3a/1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIO, T MOBBIIICHUS
YPOBHSL ~ SKOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHUs TIOOAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PEUICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIJICHHS, YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHHAKATHBHON W COLMAIIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanpeAMETHBIX PE3YJAbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUSI OOIICHAYYHbIE TOHITHS (3aKOH, TEOPHs,
NOPUHLAIL, TANOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCIIEPUMEHT U APYrOE.), KOTOPBIC
UCIOJIB3YIOTCS B €CTECTBECHHO-HAYYHBIX YYEOHBIX MPEAMETaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEICTABICHHE O LIEJIOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISITUBHBIC), KOTOPBIE OOECHEYMBAOT (POPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUID YUYEOHOH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble Joruyeckue aeiicTeus:

YMEHHS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHUS TMPU OCBOCHHHU
3HAHWIA: PACKPBIBATh CMBICT XUMWYECCKUX MOHATUH (BBIACIATH MX XaPAKTCPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSATUSMH), UCHOJIb30BaTh
NOHATUS JJ11 OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU NJIsl KJIACCU(PUKALMKA XUMHUYECKUX BEHIECTB M XUMUYECKUX PEAKLMA,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JETYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IMPEAMETHBIE W
METANPEAMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIC) MOJACIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUHM MOJACIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XMMHUYECKass (OpMysia U YPaBHEHUE
XUMHYECKOH PEaKIMK — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEIACTABICHUIN BBISBIATh U XapPAaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECCKUX PEaKLAN,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBSI3M W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue aelicTBUS:

YMEHHE MCIOIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI 10
MPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMbITA MO TJIAHUPOBAHUIO, OPraHW3allMd W MPOBEICHUIO
YUYCHUYECKUX OSKCINEPUMEHTOB, YMEHHME HAONMIOAAaTh 3a XOJOM MpPOLECCa,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyJIupoBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIATh OTUET
0 MPOJEJIAHHOM padoTe.

Pabora ¢ naopmanueii:

YMECHHE BbIOWpaTh, AHAIM3UPOBATH W HWHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHHMS, MOJYYAEMYI0 U3 PA3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs  JUTEparypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIC
nocobust, pecypcsl HMHTepHeTa), KPUTHYECKM OLECHWBATH NPOTUBOPECUYMBYIO W
HEJIOCTOBEPHYIO MH(POpPMaIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMpOChl MPU MOUCKE U OTOOPE
uH(pOpPMAM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJIHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
0o0nacTh  MCMONB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHUBHOTO MCIOJIB30BaHUS PA3JIMUYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIACMBIE 3a1a4l  HECIOXKHBIMA CXEMaMH, JUarpaMMamu,
apyrumu (popMaMu rpadukn U uX KOMOMHALMSIMU,

YMEHHE WCIOJb30BaTh W AHAM3WPOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBPHOCTH MH(POPMALMIO O BIMSHUM MPOMBILLJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPYIKAIOLIEH ITPUPOSHOMN
Cpeasl.

KommyHukaTnBHBIC YHHBEpCAIbHbIE Y4eOHbIC 1eiiCTBHUS:

YMEHHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauanora W (Wad) JUCKYCCHM) TIO
CyHIeCTBY  OOCyKmaemMoii  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHHSI  TPEIACTABIIATH  MOJMYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax;, [JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOIO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4E€OHOIO MPOEKTA),

YMEHHS y4€OHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIICAOBATENbCKOM  NEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX JEUCTBHH, OIPEACICHUE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOThl U IPYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CaAMOCTOSITEIIBHO ONPEACHATh LEIH JEATEIIbHOCTH, TUIAHWPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENbHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE CIIOCOOBI PEIICHUST YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTABJIATh MM KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  AEHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl € YYETOM
NOJTyYEHUsI HOBBIX 3HAHWMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSX,
OLICHWBATHh COOTBETCTBUE IMOJIYUYCHHOTO PE3yjbTara 3asBICHHOW LIEIH, YMEHHUE
WCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIIOBUM 3aJaHHA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOEHUI 00sA3aTEIbHOTO
COJICP)KaHUs, YCTAHOBIEHHOTO JaHHOH (QeacpanbHOi paboueil mporpammoid,
BBIJICTISIFOT. OCBOCHHBbIE OOYYAIOLMIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEHCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHS», BUJbBI
JNEATENBHOCTA 1O  TOJIYYEHUKO HOBOTO  3HAHWSA, €r0  HMHTEPIPETALMH,
npeoOpa30BAHUIO U MTPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CHTYALUSIX.

K xoniy oOyueHus B 8 ki1acce npeIMETHBIEC PE3yabTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

e PACKpbIBaTh CMBICI OCHOBHBIX XMUMHWYECKUX TOHSATUNA: aTOM, MOJIEKYJA,
XUMUYECKUIA DJIEMEHT, MPOCTOE BEIUECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJTHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAs MAacca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBast A0JIsl XUMHAYECKOTO DJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHCIICHUSI, XUMUYECKash peakims, KiacCu(UKauus pPeakUuii: peakuuu
COCIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEAKUMU 3aMEIICHUs, PEaKUuu
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINH, TEIIOBOH 3PPEKT peakiunH,
PO aToMa, JJICKTPOHHBIM Cj0i aroma, aToMHas OpOWTalb, PaanycC
aToMa, XMMHUYECKasl CBSA3b, MOJSAPHAS W HEMOJSAPHAS KOBAJECHTHAs CBS3b,
MOHHAs CBsA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCCOBast J0JIs BEILECTBA
(MPOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKHUX TIOHATHA U
MPUMEHSATH 3TU MOHITHSI P OMMCAHUM BELIECTB U UX NPEBPALLICHUIA;

e WCHOJB30BATH XUMHMYECKYIO CHMBOJIMKY JJsl COCTaBJICHUs (popmyn
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
NPUHAIEKHOCTh BELIECTB K OMPEACHEHHOMY KIIACCY COCIMHEHUA IO
dopMynaMm, BHA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX,

e packpeiBath cMmbich llepuommueckoro 3akoHa J[. M. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX BJIEMEHTOB OT HMX MOJIOKEHUS B [IepUOIMYECKON cucTeMe,
3aKOHOB COXPAHEHUs] MACChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YUEHUS, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBarTh TabmMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHYECKHX OJJIEMEHTOB. pa3jiMuarb [OHATHA  «TJIABHAs
noarpynna (A-rpynna)» u «mnodounas noarpynmna (b-rpymnna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema Xumudyeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YACIO HIEKTPOHOB
U PACTIPEACIICHUE UX MO HJIEKTPOHHBIM CJI0SIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIICCTRA,
XUMUYECKUE peakinuu (M0 YMCAY M COCTaBY YYacCTBYHOLIUMX B PEAKIUU
BEUIECTB, MO TEMIOBOMY 3P PeKTy);

XapaKTEPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIMNX XUMUYECKAX PEAKIINN;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTCKAHUS XUMUYECKUX MPEBPALCHUN B
Pa3INYHbIX YCIOBUSIX;

BBIYMCIIATh OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIKO XHUMHYECKOrOo JJieMeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYIO JIOJKO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMHUUYECKOU PEaKInH;

MPUMEHSTH OCHOBHBIC OTEPALMU MBICIUTEIBHON NEATEILHOCTH — aHAIU3
U CUHTE3, CpaBHCHHE, 00OOMICHWE, CHCTEMAaTH3allUI0, KIacCHU(UKAIIUIO,
BBISIBJICHUE MPUUYMHHO-CJCACTBEHHBIX CBS3€H — ISl M3YYCHHS] CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPABAJIAM  TIOJB30BAHUAS  XAMHUYECKOW  TMMOCYAO0NM W
7a00paToOpHBIM  00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpallleHus C
BCIIECTBAMH B COOTBETCTBUM € WHCTPYKIUSMH IO  BBIMOJTHEHUIO
Ja00paTOPHBIX XUMUYECKHUX OMBITOB TO TMOJIYYEHUIO W COOMPAHUIO
ra3oo00pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHOW MACCOBO# TOJEW PaCcTBOPEHHOTO BEIIECTBA,
IJIQaHUPOBAaTh M MPOBOAMTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
PACIIO3HABAHUIO PACTBOPOB LIENOYEH U KUCIIOT C MOMOIIBI0 UHINKATOPOB
(;makmyc, peHoadTanert, METUIIOPAHK U JPYTHE).

K xoniy oOyueHus B 9 ki1acce NpeIMETHBIEC PE3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

PACKPBIBATh CMBICII OCHOBHBIX XWMWYECKMX TOHITHA: XUMHUYECKHAN
JJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTEHEHb
OKHCIICHUS, XMMUYECKAs PEAKLIMsI, XUMUYECKasi CBs3b, TEMIOBOM 3P PeKT
pEeaKUMH, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHI, 3JEKTPOIUTAYECKAS NWUCCOLMALNS, PEAKUMU HMOHHOTO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ pPaBHOBECHME, OOpatumble U



HEOOpaTUMBIE PEAKLUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMH,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XUMUYECKAs CBSI3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAUIMYECKAs pEIIETKA, KOPPO3us METAIIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAst
koHuneHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHITHA W
NPUMEHATH 3TH MOHSATHS TIPY ONMKMCAHWU BEUIECTB U UX NMPEBPALLCHUH;
UCIOJb30BaTh XMUMHYECKYI) CUMBOJIMKY JUISL COCTaBieHHS (OpMyll
BELIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3MYHOTO COCTaBa, MPUHANICKHOCTh BEHIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyaaMm, BHJ XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSX, 3aps] MOHA MO0 XMMHYECKOH (Popmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKMX COCIAWHEHWH, THIl KPUCTALTNYCCKON
PpEeIIETKA KOHKPETHOTO BEIICCTBA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. M. Meunneneesa u
JEMOHCTPAPOBATh €ro MOHMMAHWE. ONKMCHIBATh M XapaKTEPHU30BAThH
Tabmmunyro (popmy Ilepmoanueckoil CUCTEMBI XUMHYECKHAX SJIEMEHTOB:
pa3nuyaTh MOHATHS «rJaBHas mnoArpynna (A-rpynma)» u «moOo4Has
noarpynna (b-rpynna)», majibie W OOJbIIME MEPUOABI, COOTHOCHTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMA ~ XapPAKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sAapa, OOIIee YUCIO DJICKTPOHOB U
pacnpesieiieHue WX MO DJEKTPOHHBIM  CJIOSIM), OOBICHATH OOUIUE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajiblX IEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJIaCCU(PUIMPOBATh XUMHYECKHAE BJIEMEHThI, HEOPTaHUYECKUE BEIICCTBA,
XUMHYECKHAE PEeakuuu (M0 YMCIy M COCTaBY YYaCTBYIOUIMX B PEAKLUH
BEIIECTB, MO TEIIOBOMY 3((DEKTY, MO U3MEHEHUIO CTENEHEN OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XHUMHUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OPUMEpPaAMU MOJIEKYJISIPHBIX W WOHHBIX YPABHEHHH COOTBETCTBYIOLIMX
XAMWYECKUX PEAKLINI,

COCTaBJISAITh YPABHECHHS DJICKTPOJIMTUYECKOM AMCCOLMALIMM  KHCTIOT,
IIEJI0YEHN W COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



OoOMEHa, ypaBHEHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKY BELIECTBAMU PA3JIMUHBIX KJIACCOB;
PacKpbIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
OPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH TPOTEKAHUS XMMHUYECKMX MPEBPAlICHUN B Pa3IMYHbIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYI) MOJIGKYJISPHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJeMEHTa 1o Qopmylie
COEJIMHEHUS, MAaCCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
N0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONIOAaTh  MpaBWJIa  MOJIB30BAHMS ~ XMMWYECKOW  MOCYIOoH W
Ja00paTOpHBIM  O00OPYJOBAHMEM, a TaKKEe TMpaBWja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH TIO  BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYECHUIO W COOMPAHUIO
razo00pa3HbIX BEIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a),

OpPOBOJUTH  PEAKIMU, MOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyiabdar-, THIAPOKCHI-HUOHBI,
KaTHOHbI aMMOHMSI M MOHbBI M3YyUEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOpPAaxX HEOPraHMYECKUX BEIICCTB;

OPUMEHSTH OCHOBHBIC OTIEPAIlMM MBICIUTEILHON JEATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOONICHWE, CUCTEMATU3AIMIO, BBISIBJICHUE
OPUYUHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBOMCTB BELIECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl MO3HAHUS —
HAOJIIOICHUE, M3MEPEHKUE, MOJCIIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Koan4gecTBo uacos
Ne HanmeHoBanue pa3aesios u DneKkTpoHHbIe (UH(ppoBbIE)
KonTtpoabnsbie IIpakTHYeckHne
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHBIE PeCypChl
padoTbI padoTbI
Paszgen 1. IlepBoHavaibHbIe XUMHYECKHE OHATHSA
XuMusi — BakHasi 00J1acTh Bbubnuoreka [IOK
11 €CTECTBO3HAHUS U 5 5 https://m.edsoo.ru/7f41837¢
' MPAKTUYECKON AEATENbHOCTH POIIl  https://resh.edu.ru/
JeJI0BeKa
Bemectsa 1 xuMu4eckue Bubmorexa IIOK
1.2 H 15 1 https://m.edsoo.ru/7f41837¢
peaxiuu POII  https://resh.edu.ru/
Hroro no pazneny 20
Pasnen 2. BaxkneHinue npeacTaBuTe/ M HEOPraHMYECKHX BELIeCTB
bubmuorexa IOK
Boznyx. Kucnopon. Io e
2.1 5 AyX. BHCTOPOR HATH 6 https://m.edsoo.ru/7f41837¢
00 OKCHAax POII  https://resh.edu.ru/
Bonopon.Ilonsitue o xuciaorax bubmorexa LOK
22 FOPOAL 8 1 https://m.edsoo.ru/7f41837¢
U COJISIX
T POII  https://resh.edu.ru/
Bbubnuoreka [IOK
Bona. Pactsopeut. o e 00
23 a TBOpRI HATH 5 1 1 https://m.edsoo.ru/7141837¢
OCHOBAHUSIX
POII  https://resh.edu.ru/
(OCHOBHBIE KJIaCChI Bubmiorexa ITOK
2.4 11 1 1 https://m.edsoo.ru/7f41837¢

HEOPraHUYECKUX COCIUHEHUI

POII  https://resh.edu.ru/



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

Hroro no pasgeny 30

Pa3nen 3. llepunoanueckuii 3axon u llepuoguueckas cucrema xumudeckux 3jaemeHToB /. U. Menaeneesa. CTpoeHue aToMoB.
Xumuueckas cBs3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIE PC€aAKLHNH

Ilepuoanueckuii 3aK0H U
Ilepunonnueckas cucrema bubmorexa [IOK
3.1 prox " 7 https://m.edsoo.ru/7f41837¢
XUMHYECKUX 37eMeHTOoB I, K. PO hitps://resh.edu.ru/
Menneneesa. CTpoeHune aTroma
XumMudeckas CBs3b. bubnmuorexa IIOK
32 OKuCIUTEeNbHO- 8 1 https://m.edsoo.ru/7t41837¢
BOCCTAHOBUTEJIbHbIE PEaKLIUU POII https://resh.edu.ru/
Hroro no pazneny 15
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO HACOB I10 68 4 5
ITPOTPAMME



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

9 KUIACC

KonnuyecTBo uacos DJeKTPOHHbIE
HaumeHoBaHuUE pa3aesioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
Pasnen 1. BemecTBo 1 XMMH4YeCKHE peaKLHH
b o Bbubnmuoreka [IOK
OBTOPEHHE U yriTyOJieHHue 3HAHUH
1.1 OCHOBHLIX DA3IENOR Kvbca 8 KIacea 5 1 https://m.edsoo.ru/7f41837¢
pasa P POII https://resh.edu.ru/
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX buGmmorexa [TOK
1.2 caKinii P 4 https://m.edsoo.ru/7f41837¢
peaxt POII https://resh.edu.ru/
DNEKTPOUTHYECKAST JUCCOLUALINS bubmorexa [TOK
13 XHMHEeCKHe e ACTEODA ' 8 1 1 https://m.edsoo.ru/7f41a636
KIIMH B PacTBOPAx
peaxt P P POII https://resh.edu.ru/
Hroro no pazneny 17
Paspnen 2. HemeTannbl M HX COeAHHEHUSI
Bbubnuoreka [IOK
OO01mast xapakTepuCTHKA X UMUYECKIX
2.1 snemenTos VIIA Fanore 4 1 https://m.edsoo.ru/7f41a636
-rpymmsl. [anoreHst
Py PDOII https://resh.edu.ru/
OO0mmast xapaKTepUCTUKa X MMHYECKIX Bbubnmuoreka [JOK
22 snemeHToB VIA-rpynmer. Cepa u eé€ 6 https://m.edsoo.ru/7f41a636
COEAVHEHHUS POII https://resh.edu.ru/
OO0mmast xapaKTepUCTUKa X MMHIECKIX Bbubnmuoreka [JOK
23 sneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COEANHEHHUS POII https://resh.edu.ru/
2.4 OO01mast xapakTepuUCTHKA X UMUYECKIX 8 1 2 Bubnmuoreka [IOK



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/

snemeHTOB [VA-rpynnsl. Yrinepoa u
erMHI/Iﬁ 1 X COCAUHCHUA

https://m.edsoo.ru/7f41a636
PDOII https://resh.edu.ru/

Hroro no pazneny 25
Pazgen 3. MeTaajabl H HX COeTHHEHHSA
Bbubnuoreka [IOK
3.1 OO0mue CBOICTBAa METAJIJIOB 4 https://m.edsoo.ru/7f41a636
PDOII https://resh.edu.ru/
Bbubnuoreka [IOK
32 BaykHele MeTaluibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
POII https://resh.edu.ru/
Hroro no pazneny 20
Pazgen 4. Xumus 1 OKpyKawmasi cpeaa
Bbubnuoreka [IOK
4.1 BemmectBa u MaTepuanbl B )KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a636
PDOII https://resh.edu.ru/
Hroro no pazneny 3
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KoanyectBo yacos DJeKTPOHHbBIE
Ne ara nudposbie
Tema ypoxa Konrpoabnbie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypcbl
ITpeamer xumuu. Pojip XUMUU B )KU3HU bubmuorexa LOK
1 pen T ' 1 3.09.25 https://m.edsoo.ru/ff0d210c
yesoBeka. Tena u BelecTsa
T T . POII https://resh.edu.ru/
bubnuoreka [IOK
2 TloHstTHe 0 MeTOOAaX HO3HAHUS B XUMUU 1 5.09.25 https://m.edsoo.ru/ff0d227¢
POII https://resh.edu.ru/
IIpaktuyeckas padora Ne 1 «Ilpasuna
aboTHEI B 1a0OpaTOPUU U IPUEMBL bubnmorexa LIOK
3 P ; P . P P | 10.09.25 | hitps://m edsoo.ru/fR0d25dc
OOPAILCHHA C TADOPATOPHBIM POII https://resh.edu.ru/
obopynoBaHuEM»
Yuctele BerectBa u cMecu. CrocoObl bubnmorexa HOK
4 o . ' 1 12.09.25 https://m.edsoo.ru/ff0d26ca
Pas/ICNICHIA CMeceH POII https://resh.edu.ru/
IIpaktuyeckas padora Ne 2 bubnuorexa LIOK
5 «Pa3nenenue cmeceli (Ha npumepe 1 17.09.25 https://m.edsoo.ru/ff0d28c8
OUYHCTKHU MTOBAPEHHOM CONN)» POII https://resh.edu.ru/
bubnuoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 19.09.25 https://m.edsoo.ru/ff0d2a6¢
POII https://resh.edu.ru/
XUMHYECKHE JIEMEHTBL. 3HAKHU bubnmorexa LIOK
7 ( ) ' 1 24.09.25 https://m.edsoo.ru/ff0d2be8
CUMBOJIBI) XUMHYECKHUX HJIEMEHTOB PIIL https://resh.edu.ru/



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/
https://m.edsoo.ru/ff0d28c8
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/

bubnuoreka [IOK

BCIIECTBA MO YPABHCHUAM XUMHUYCCKUX

8 ITpocThie U CIOKHBIE BEIECTBA 26.09.25 https://m.edsoo.ru/ff0d2abc
POII https://resh.edu.ru/
bubnuoreka [IOK

9 ATOMHO-MOIIEKYJIAPHOE yU€HUE 1.10.25 https://m.edsoo.ru/ff0d2d50
POII https://resh.edu.ru/

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. bubnuoreka [IOK

10 Xumnueckas popmyna. BaneHTHocTh 3.10.25 https://m.edsoo.ru/ff0d2eae

aTOMOB XUMHUYECKHUX JJIEMEHTOB POII https://resh.edu.ru/
OTHocuTeIbHAS aTOMHAsI Macca bubnuorexa LOK

11 0 ' 8.10.25 https://m.edsoo.ru/ff0d325¢

THOCUTEJIbHASI MOJICKYJISIPHAsI Macca POIIL hitps://resh.edu.ru/
MaccoBast 1011 XUMHUYECKOrO bubnmorexa HOK

12 a 10.10.25 https://m.edsoo.ru/ff0d350¢

SJICMEHTA B COCIMHCHIH POII https://resh.edu.ru/
KomuuectBo Bemecrsa. Moib bubmorexa LOK

13 M H ' ' 15.10.25 https://m.edsoo.ru/ff0d5250

oJuipHaz Macca POII https://resh.edu.ru/
Dusnueckre 1 XUMUYECKUE SIBJICHUSI Bubmiorexa ITOK

14 X ’ 17.10.25 https://m.edsoo.ru/ff0d37fa

HMUHCCKas peakius POII https://resh.edu.ru/
TlpusHaku U yCIOBUS IIPOTEKAHUS Bubmuorexa ITOK

15 P y . P 22.10.25 https://m.edsoo.ru/ff0d3al6

XUMHHCCKHX peaKiiu POII https://resh.edu.ru/
3aK0OH COXpaHeHUS MACCHI BEILECTB bubnuorexa LOK

16 X P H ' 24.10.25 https://m.edsoo.ru/ff0d3b88

MMHUTCCKHC ypaBHOHHA POII https://resh.edu.ru/

17 BriuncneHust KOMU4eCTBa, MacChl 99.10.95 bubmuorexa IIOK

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/
https://m.edsoo.ru/ff0d323c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d350c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3a16
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/
https://m.edsoo.ru/ff0d5708

peakuuii PDOII https://resh.edu.ru/
Knaccupuxauus XUMHYECKUX peaKIii bubmmnorexa LIOK

18 (coenuHEeHMSI, PA3JIOKESHHS, 31.10.25 https://m.edsoo.ru/ff0d3{34
3aMeleHus, oOMeHa) PDIII https://resh.edu.ru/
M. B. JIoMOHOCOB — y4€HBbIHi- bubmmorexa LJOK

19 sHumKonenuct. O6obmenne u 12.11.25 https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HAaHUN POII https://resh.edu.ru/

bubmmorexa LJOK

g0 | ommpomeiad pabora Nel no reme 14.11.25 https://m.edsocl)_.[ru/fde429O
«BemecTBa 1 XUMHUECKHE PEAKIIUID» POITI https://resh.edu.ru/
Bo3nyx — cmech razos. Coctas bubmmnorexa LIOK

21 Bo3ayxa. Kucnopon — snemeHT u 19.11.25 https://m.edsoo.ru/ff0d448¢
npoctoe BemecTBo. O30H POII https://resh.edu.ru/
duznyeckre 1 XUMHIECKHEe CBOMCTBA bubnuoreka [IOK

22 KHCIIOpOoia (PEaKIy OKUCIIEHHS, 21.11.25 https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 00 okcumax POHI https://resh.edu.ru/
CniocoObI MosTy4eHus: KUCIOPOa B Bu6mmnorexa IIOK

25 71a00paToOpUU U IPOMBILIIEHHOCTH. 26.11.25 https://m.edsoo.ru/ff0d497a
IIpumenenue kuciaopona POII https://resh.edu.ru/
Tennosoii 3¢ ekt xumuueckoin BuGmorexa LIOK

24 PCATKIIME, TIOHATHE 0 28.11.25 https://m.edsoo.ru/ff0d4790
TEPMOXUMHYECKOM YPAaBHEHUH, 3K30- U POITI https://resh.edu.ru/
SHAOTEPMHUUECKUX PEAKLIHAX
Tomnueo (HedTh, yrojb U METaH). bubmmnorexa LIOK

25 3arpsi3HeHHe BO3AyXa, CIIOCOOBI ero 3.12.25 https://m.edsoo.ru/ff0d4c4a
MPENOTBPALLEHUS POII https://resh.edu.ru/

26 IIpaxTrueckas padora Ne 3 mo reme 5 12,95 bubmmnorexa LIOK

«ITonyuenue u cobupanue KUCIOPOaa,

https://m.edsoo.ru/ff0d4ac2



https://resh.edu.ru/
https://m.edsoo.ru/ff0d3f34
https://resh.edu.ru/
https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d4ae2

WU3YYEHHE €ro CBONCTBY

PDOII https://resh.edu.ru/

Bonopon — 3iemeHT u IpocToe

bubnuoreka [IOK

27 i 10.12.25 https://m.edsoo.ru/ff0d4dd0
BemecTBO. Haxosknenue B mpupoze PII httos://resh.edu.ru/
dusuveckue 1 XUMUYECKHUE CBOMCTBA bubmuorexa LOK

28 I 12.12.25 https://m.edsoo.ru/ff0d4dd0
BOROPORA. LPHMEHCHHE BOAOPORA POII https://resh.edu.ru/

bubnuoreka [IOK

29 TToHsATHE O KUCIOTAX U COJISIX 17.12.25 https://m.edsoo.ru/ff0d50d2

POII https://resh.edu.ru/
Crnoco0sl MoNyYeHust BOAOPOAA B bubnuorexa LOK

30 p y HOPOA 19.12.25 | https:/m.edsoo ru/ff0d4ddo
faboparopii POII https://resh.edu.ru/
IIpaktuyeckas padbora Ne 4 o Teme bubnuorexa LIOK

31 «ITonyuenne u cobupanne BOJOPOAA, 24.12.25 https://m.edsoo.ru/ff0d4£42
WU3YUYEHHE €r0 CBOWCTBY POII https://resh.edu.ru/

bubmuorexa IHOK
M 1 00BE .3
32 " OIFPHBIH ODBEM [A308. JAOH 261225 | hitps://m.cdsoo ru/f0d542¢
Boraipo POII https://resh.edu.ru/
Boraucnenus o0béMa, KOTU4IecTBa bubmuorexa IHOK

33 BEILECTBA ra3a [0 €ro U3BECTHOMY 9.01.26 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BeELIECTBA WK O0BEMY POII https://resh.edu.ru/
Broruncnenust 00bEMOB ra3oB Mo bubnuoreka [IOK

34 YPAaBHEHHUIO PEAKLINU HA OCHOBE 3aKOHA 14.01.26 https://m.edsoo.ru/ff0d5708
OOBEMHBIX OTHOLIEHUH I'a30B POII https://resh.edu.ru/
dusudeckue 1 XUMUYECKHE CBOMCTBA bubmuorexa LOK

35 16.01.26 https://m.edsoo.ru/ff0d587a

BOJIbI

POII https://resh.edu.ru/
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Cocras ocHosauuii. [Toustue 06

bubnuoreka [IOK

36 21.01.26 https://m.edsoo.ru/ff0d59¢2
MHIMKATOpax POII https://resh.edu.ru/
Bona xak pactsopurtens. HacblienHbie bubmmorexa LIOK

37 1 HEHACBIIIEHHbIE PacTBOPbI. Maccosast 23.01.26 https://m.edsoo.ru/ff0d5b40
JIOJIs BEIECTBA B PacTBOPE POII https://resh.edu.ru/
IIpakTudeckas pabora Ne 5 o Teme
«IIpuroroBneHue pacTBOPOB C bubmmoreia LIOK

38 P . . P vp . 28.01.26 https://m.edsoo.ru/ff0d5eba
onpenen?HHOH MacCOBOM oJei PO https://resh.edu.ru/
PacTBOPEHHOTO BEIIECTBA»

bubnuoreka [IOK

K Oota No2

39 I‘ZHTpO“bHa’]; pabora ]; fio Teme 30.01.26 | https:/m edsoo.ru/f0d6342
(R HCTOPOA. BOAOPOA. Bonay POII https://resh.edu.ru/
Oxcunpl: cocTas, KIaccupuKarus bubmmoreia LIOK

40 AB ’ A, 4.02.26 https://m.edsoo.ru/ff0d664¢
HOMEHKIaTypa POII https://resh.edu.ru/
IlonyueHne u XuMHUYECKHE CBOMCTBA bubnuorexa LIOK

41 KHMCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 6.02.26 https://m.edsoo.ru/ff0d664e
OKCHIIOB POII https://resh.edu.ru/
OcHoBaHus: cOCTaB, ki1accupukaus bubanorexa LOK

42 ' ’ A, 11.02.26 https://m.edsoo.ru/ff0d67ca
HOMEHIIaTYpa POIII https://resh.edu.ru/
ITonydeHnue n XUMHUYECKHE CBONCTBA bubmmorexa LIOK

43 y B 13.02.26 https://m.edsoo.ru/ff0d67ca
OCHOBAHIH POIII https://resh.edu.ru/
Kucnorer: cocras, knaccuduxanus bubmmoreia LIOK

44 ’ ’ T, 18.02.26 https://m.edsoo.ru/ff0dfec2
HOMEHKIaTypa POII https://resh.edu.ru/

45 IlonyueHnne U XUMHUYECKHE CBOMCTBA 20.02.26 bubnuoreka [IOK
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KHCJIOT

https://m.edsoo.ru/ff0dfee2
POII https://resh.edu.ru/

Conu (cpenHue): HOMEHKIIATYPA,

bubnuoreka [IOK

46 CHOCOOBI MOJMYYEHUs, XUMHUUECKHE 25.02.26 https://m.edsoo.ru/00ad9474
CBOWCTBa POII https://resh.edu.ru/
[Ipaktuyeckas pabora Ne 6. Pemmenue

47 SKCMIEPUMEHTANBHBIX 337a4 110 TEME 7.02.26 bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COeIMHEHU I
I'enernueckas CBsA3b MEXIY KJlaccaMu bubmmorexa LIOK

48 . 4.03.26 https://m.edsoo.ru/00ad9a50
HEOPraHUYEeCKHUX COEeANHEHUN PIIT httos://resh.edu.ru/

bubmuorexa IHOK

49 O06o01menne u cucTeMaTHU3alus 3HaHUN 6.03.26 https://m.edsoo.ru/00ad9cb2

POII https://resh.edu.ru/
Konrponpnas padora Ne3 no teme bubnuorexa LIOK

50 "OCHOBHbIE KJIaCChl HEOPTAHUYECKUX 11.03.26 https://m.edsoo.ru/00ad9¢la
coenuueHun"” POII https://resh.edu.ru/
IlepBble MONBITKU KJIacCUPUKALIUN bubnuorexa LIOK

51 XUMHUYECKUX 3JIEeMEHTOB. IIoHATHE O 13.03.26 https://m.edsoo.ru/00ad9ffa
IPYIIAaxX CXOAHBIX 3JIEMEHTOB POII https://resh.edu.ru/
Ilepunonuueckuii 3aKoH U bubmmnorexa LJOK

52 Ilepunonnueckas cuCTeEMa X UMUYECKHUX 18.03.26 https://m.edsoo.ru/00adas2c
anemeHnToB J[. 1. MeHneneesa POII https://resh.edu.ru/

bubnuoreka [IOK

53 Ilepuoael, rpynnsl, NOATPYIILI 20.03.26 https://m.edsoo.ru/00adas2¢

POII https://resh.edu.ru/

54 Ctpoenue atromoB. COoCTaB aTOMHBIX 104,26 bubmmorexa LIOK

spaep. MU3oTonsl

https://m.edsoo.ru/00ada342
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POII https://resh.edu.ru/

CTtpoeHue 3IeKTPOHHBIX 000JI0UEK

bubnuoreka [IOK

55 aTOMOB 3JiIeMeHTOB I lepuoauyeckoil 3.04.26 https://m.edsoo.ru/00adabbe
cucremnl J[. U. Menneneena POII https://resh.edu.ru/
XapakTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA IO €r0 MOJIOKEHUIO B Bubmiorexa ITOK

56 Tepronieckoii cucreme J1, A 8.04.26 https://m.cdsoo.ru/00ada824

noguueckoi cucreme 1. M.
proz POII https://resh.edu.ru/
MenneneeBa
3nauenue [lepuoguyeckoro 3akoHa st
a3BUTHS HayKu U npaktuku. 1. U bubmiorexa [OK
57 llz/[e enee y s P I 2'1 Y 10.04.26 https://m.edsoo.ru/00ada96¢
HIeJieeB — VUEHBIN, [Ie1aror 1
o y » T POII https://resh.edu.ru/
rpaXIaHuH
DNEKTPOOTPULIATEILHOCTE aTOMOB budmorera LHOK

58 Tpec P 5 EMCHTO 15.04.26 https://m.edsoo.ru/00adaab8

XUMHYECKUX JJIEMEHTOB
POII https://resh.edu.ru/
bubnuoreka [IOK

59 Honnas xumuueckast CBSI3b 17.04.26 https://m.edsoo.ru/00adac34

POII https://resh.edu.ru/
KoBaneHTHas monsspHass XuMHU4eckast Bubmiorexa ITOK
60 - P 22.04.26 https://m.edsoo.ru/00adaab8
BSI3b
POII https://resh.edu.ru/
KoBaneHTHas HemoOIsIpHAsT XUMHYECKas budmorera LHOK
61 - P 24.04.26 https://m.edsoo.ru/00adaab9
BSI3b
POII https://resh.edu.ru/
bubmuoreka IIOK

62 CreneHb OKUCIEHHUS 29.04.26 https://m.edsoo.ru/00adac28

POII https://resh.edu.ru/
OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE
63 6.05.26 bubnuoreka [IOK

peakimu

https://m.eds00.ru/00adb076
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POII https://resh.edu.ru/

bubnuoreka [IOK

64 OKuCIUTEN 1 BOCCTAHOBUTEIH 1 8.05.26 https://m.edso0.1ru/00adb076
POIII https://resh.edu.ru/
bubnuoreka [IOK

K Oota Ne4
65 « ((:)HTEZHB:T (}))a O;? 1o Teme 1 13.05.26 https://m.edsoo.ru/00adb486
HUE aToMa. XUMHUYECK »
P i CBA3D POIII https://resh.edu.ru/
XuMudeckasi IPOMBIIIIEHHOCTD U bubmmorexa LJOK
66 XHUMHUYeCKHe crienuaibHocTH (Y pok no 1 15.05.26 https://m.edsoo.ru/00adb33c
npodopueHTanum) POII https://resh.edu.ru/
. bubnuoreka [IOK
P .
67 CSCPBHbIN YPOK 0606?[ eHue H 1 20.05.26 https://m.edsoo.ru/00ad9cb2
CHUCTeMaTH3aIMs 3HAHWI PO https://resh.edu.ru/
. bubnuoreka [IOK
P .
68 esepaHbiii ypok. OOobuerHe u 1 220526 | htps.//m.cdsoo.ru/f0d61c6
CHUCTeMaTH3aIMs 3HAHHUI PO https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KUIACC

KosauuectBo uacos DJeKTPOHHbBIE
Ne arTa nuppoBbIe
Tema ypoxa Konrpoabnsbie | IlpakTuueckue A p
n/n Bceero u3ydeHusi | oOpa3oBaTeJibHbIE
padoTbI padoTbI
pecypcbl
Ilepmogudeckuii 3aK0H.
Hepno nyeckKas cucTeMa bubmiorexa [IOK
1 PHOA U 1 3.09.25 https://m.edsoo.ru/00adb59¢
XUMUYECKUX 3y1eMeHTOoB J[. Y.
POIII https://resh.edu.ru/
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU bubmmnorexa LIOK
2 CBOMCTB XUMHYECKHX 3JIEMEHTOB 1 5.09.25 https://m.edsoo.ru/00adb6bb
MEPBBIX TPEX MEPUOAOB POII https://resh.edu.ru/
Knaccugukanvsi ¥ HOMEHKIaTypa bubmiorexa [IOK
3 H P 1 10.09.25 https://m.edsoo.ru/00adb7e2
HEOPraHNYECKUX BEIECTB
P t POII https://resh.edu.ru/
Bunbl XuMHUeCKOM CBSI3U U THUITBI bubnmorera HOK
4 a i 1 12.09.25 https://m.cdsoo.ru/00adbactd
KPUCTAJUTHYECKUX PEIIETOK
P P POIII https://resh.edu.ru/
KontponbHas padora Nel mo reme
5 «IToBTOpeHue u yrnybnaeHue 3HaHUH 1 1 17.09.25
OCHOBHBIX Pa3feNoB Kypca 8 kjacca»
Knaccugukanmsi XUuMUIECKIX bubnmorexa LIOK
6 . . 1 19.09.25 https://m.edsoo.ru/00adbcb0
€aKIUii IT0 pa3IuYHbIM IPU3HAKAM
peaxil p p POII https://resh.edu.ru/
IToHsTHE O CKOPOCTH XUMUYECKON bubmmorexa LIOK
7 peakuuu. [IoHATHE O TOMOTEHHBIX U 1 24.09.25 https://m.edsoo.ru/00adbe9a

FETCPOrCHHBIX PEAKIIUAX

POII https://resh.edu.ru/
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TTonsTHE O XUMHUUECKOM PaBHOBECHUU.
@akTOpBbl, BAUSAIOLINE HA CKOPOCTh

bubnuoreka [IOK

8 N 26.09.25 https://m.edsoo.ru/00adc28¢c
XUMUYECKOU PEaKLNH U MOJIOKEHNE P https://resh.edu.ru/
XUMHUYECKOTO PABHOBECHSI
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmmorera LIOK

9 1.10.25 https://m.edsoo.ru/00adcade
peaxiuu POII https://resh.edu.ru/
Teopus aneKTpOIUTUUECKON bubmmnorexa LIOK

10 nucconmanui. CubHbIE U cllabblie 3.10.25 https://m.cdsoo.ru/00adcd68
3JIEKTPOJIUTHI POII https://resh.edu.ru/

bubnuoreka [IOK

11 HoHHble ypaBHEHUS peakLuil 8.10.25 https://m.edsoo.ru/00add448

POIII https://resh.edu.ru/
XuMHU4ecKkrue CBOMCTBA KUCIIOT U bubnuoreka [IOK

12 OCHOBAHHI B CBETE MPEACTABICHUI 10.10.25 https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUIECKOM JTUCCOLUAIITT POIII https://resh.edu.ru/
XuMu4yeckue CBOMCTBA COJIell B CBETe bubnuoreka [IOK

13 MpeacTaBIeHu 00 15.10.25 https://m.edsoo.ru/00add8b2
SJIEKTPOJIMTHYECKON UCCOLUALINN POIII https://resh.edu.ru/

bubnuoreka [IOK

14 IlonsaTue o runponuse conen 17.10.25 https://m.edsoo.ru/00add9d4

POIII https://resh.edu.ru/
O06o01menne U cucTeMaTH3aLus bubmmorexa LIOK

15 . 22.10.25 https://m.edsoo.ru/00addd12
SHAIH POIII https://resh.edu.ru/
[IpaxTrueckas padora Ne 1.

16 «Pemenne skCrepuMEHTaIbHBIX 24.10.25
3a7a9»

17 KontponbHas pabora Ne2 mo reme 29.10.25 POHI https://resh.edu.ru/
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«DNEKTPOIUTHYECKAs] TUCCOLIMALINS.
XUMHUECKUE PEAKLIUU B PACTBOPAX»

OO0wast XxapaKTepHUCTHKA raJIOreHOB.

bubnuoreka [IOK

18 XHUMHUECKHe CBOINCTBA HA IPUMEPE 31.10.25 https://m.edsoo.ru/00addfe2
XJiopa POII https://resh.edu.ru/
Xnoposogopon. CosisiHast KUCJIOTA, bubnuoreka [IOK

19 XUMHUYECKUE CBOICTBA, MOJTyUEHHE, 12.11.25 https://m.edsoo.ru/00ade104
MIPUMEHEHNE POII https://resh.edu.ru/
IIpaxTrueckas padora Ne 2 o reme bubmmnorexa LJOK

20 «IlomyueHnue CONSTHON KUCTIOTBI, 14.11.25 https://m.edsoo.ru/00ade348
WU3YUYEHHE €€ CBONCTBY POII https://resh.edu.ru/
Brraucnenus no ypaBHeHUSIM bubnuorexa LIOK

21 XHMHYECKUX PEAKLHN, €CJIU OUH U3 19.11.25 https://m.edsoo.ru/00ade488
peareHTOB JjaH B U30BITKE POII https://resh.edu.ru/
O011as xapakTepuCTHUKA 3JIEMEHTOB bubmorera LIOK

22 VIA P P 21.11.25 https://m.edsoo.ru/00ade64a

-TPYTIIBI
py POII https://resh.edu.ru/
AnnorponHsle MOAU(UKALIUY CEPBI.
HaxomljueHHe cepsl I/I(beé coe I/IHeII){I/Iﬁ brbmorexa [IOK

25 one. X P cc Hv 26.11.25 https://m.cdsoo.ru/00ade64a

B IIpHU . XUMHY€eCKHe CBONCTBA
PHpOA POII https://resh.edu.ru/
cepbl
CepoBonopon, ctpoerue, GU3nuecKue budmmorexa [TOK

24 P PO, pv ’ 28.11.25 https://m.edsoo.ru/00ade802

U XUMUYECKHE CBONCTBA
POII https://resh.edu.ru/
Oxcunpl cepsl. CepHas KHCIOTA, bubmmorexa LIOK

25 dusnvyeckne U XUMHYECKHE CBOICTBA, 3.12.25 https://m.edsoo.ru/00adea28
IpUMEHEHNe POII https://resh.edu.ru/

26 XUMHUECKUE PEAKIINH, JICKALIUE B 5.12.25 bubnuoreka [IOK
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OCHOBE TIPOMBIIIJICHHOTO criocoba
MNOJy4YCHUA CepHOfI KHUCJIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYJKAIOIIEH cpeibl COCTMHCHUSIMU
cephbl

https://m.edsoo.ru/00adec8a
POII https://resh.edu.ru/

BrrauciieHre MacCOBOM TOJIH BBIXOZA

bubnuoreka [IOK

27 10.12.25 https://m.edsoo.ru/00adec8a
MPORyKTa peakii POII https://resh.edu.ru/
OO1mas xapakTepUCTUKA 3JIEMEHTOB
VA HHI:J Aslz)T acIpoCTpaHEeHHUE bubmiorexa [IOK

28 Py (1) » pactpoctp 12.12.25 https://m.edsoo.ru/00adeeabd

ozae, pusnieckue

B TpHpoze, O H:{ et POIII https://resh.edu.ru/
XUMUYECKHE CBOICTBA
AMMHak, ero GU3nIecKue u bubmuoreka IHOK

29 XHMHYECKHE CBOMCTBA, MOJYyUYECHHUE U 17.12.25 https://m.edsoo.ru/00adf004
MIPUMEHEHNE POII https://resh.edu.ru/
IIpaxTrueckas padora Ne 3 mo reme

30 «ITonydyeHne aMmMuaka, U3y4eHHe €ro 19.12.25 Bubmaorexa ITOK

N Y 1Y o https://m.edsoo.ru/00adf180

CBOICTB»
A3OTHas KUCIIOTA, €€ PU3nUecKue u bubmmorexa LOK

31 J 24.12.25 https://m.edsoo.ru/00adf306
XIMHHECKHIE CBOHCTE POIII https://resh.edu.ru/
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPATBbHBIX

32 o6peHHil. XHMHIecKoe 261225 | Ppromorexa lIOK
yAoDP ' . o https://m.edsoo.1ru/00adf518
3arpsi3HEHNE OKPYIKAIOIIEH CPeIb
COEIMHEHHUSIMH a30Ta
®Docdop. Oxcun dpochopa (V) u bubmmorexa LIOK

33 docdopHas kuciora, pusndeckue u 9.01.26 https://m.edsoo.ru/00adf68a

XUMHYECKUE CBOMCTBA, MOJYyYEHUE

PaL https://resh.edu.ru/
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Ucnonrv3oBanne pochatos B
KaueCTBe MHUHEPAIbHBIX yIOOPEHUI.

bubnuoreka [IOK

34 3 s 14.01.26 https://m.edsoo.ru/00adfc20
arpsi3HeHUe MPUPOHOM Cperbl POIII hitps://resh.edu.ru/
docharamu
Yrnepon, pacpocTpaHeHUE B bubmmnorexa LJOK
35 npupoze, GU3nIecKkne 1 XUMHYECKUE 16.01.26 https://m.edsoo.ru/00adfd9¢
CBOWCTBA POII https://resh.edu.ru/
Oxcuppl yriaepoaa, ux Gusndeckue u
XI/IMI/ILIGCZI/IG (I:)BOI?ICTBa ’ buGmorexa [IOK
36 5 5 ' 21.01.26 https://m .edsoo.ru/00adfebe
KOJIOTMU€CKHe MPOOsIeMBI, POIIT https://resh.edu.ru/
CBsI3aHHBIE ¢ OKcunoM yriepozna (1V)
bubnuoreka [IOK
37 YronpHas KUCI0Ta U €€ COMu 23.01.26 https://m.edsoo.ru/00ae006¢
POII https://resh.edu.ru/
IIpaxTrueckas padora Ne 4 mo reme
"ITonyueHue yriekuciaoro rasa bubmmorexa LIOK
38 K y y 6 28.01.26 https://m.edsoo.ru/00ac027¢
a‘{fCTBeHHaﬂ peakuus Ha KapOoHaT- POIIT https://resh.edu.ru/
HOH
ITepBoHavaIbHBIE MOHATHS 00 bubmmnorexa LIOK
39 OPraHMYECKUX BEIIECTBAX KaK O 30.01.26 https://m.edsoo.ru/00ac054¢
COEIMHEHUSIX yriepona POII https://resh.edu.ru/
bubnuoreka [IOK
40 Kpemnuii u ero coenuHeHus 4.02.26 https://m.edsoo.ru/00ac080a
POII https://resh.edu.ru/
IIpaktuyeckas padora Ne 5. Pemenue
SKCIEPUMEHTANIBHBIX 3aj1a4 110 TeMe bubmmorexa LIOK
41 B P . 8 6.02.26 https://m.edsoo.ri/00ac0bf2
«
aXHeWIIne HeMeTaJulbl U UX POIIT https://resh.edu.ru/
COEITUHEHUS»
42 KontponbHas padora Ne3 mo reme 11.02.26 bubmmorexa LIOK
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https://resh.edu.ru/

«BaxkHeline HeMeTaJIbl U UX
COeIUHEHUS

https://m.edsoo.ru/00ac0e18
POII https://resh.edu.ru/

O01mast XapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJJIOB.
Mertamnuueckast cBS3b U

bubnuoreka [IOK

43 13.02.26 https://m.edsoo.ru/00ac103e
MeTa“JmI/IquKaﬂ KpI/ICTaJIJH/Ii{eCKaﬂ POIIT https://resh.edu.ru/
peiéTka. PU3NUECKUE CBOMCTBA
METaJJIOB
XuMuieckre CBONWCTBA METAJIJIOB. bubnmuorexa IHOK

44 DNIEeKTPOXUMUYECKU psif 18.02.26 https://m.edsoo.ru/00ac1156
Hanpsi>KEHUH METAJIIOB POII https://resh.edu.ru/
OO61me crocoObl MONyYeHHsI
MetaiioB. CrimaBbl. Beraucnenus mo bubmuoreka IOK

45 YPaBHEHUAM XUMHWYECKUX PEAKLIUM, 20.02.26 https://m.edsoo.ru/00ac1156
€CJIM OAUH U3 PEAreHTOB CONEPIKUT POII https://resh.edu.ru/
MPUMECH

bubnuoreka [IOK

46 IIonATHE O KOPPO3UU METAIIIOB 25.02.26 https://m.edsoo.ru/00ac1278
POIII https://resh.edu.ru/
bubnuoreka [IOK

47 IMeno4unbie METANBI 27.02.26 https://m.edsoo.ru/00ac14b2

POIII https://resh.edu.ru/
Okcunbl ¥ THAPOKCUIIBI HATPUSA U buGmorexa [IOK

48 4.03.26 https://m.edsoo.ru/00ac14b2
Ka POIII https://resh.edu.ru/
IlenouHO3eMeTbHBIE METALIBI — bubmiorexa LOK

49 . . 6.03.26 https://m.cdsoo.ru/00ac15¢8
KAJIBLHH H MarHHH POIII https://resh.edu.ru/

50 Baxxneimue coenmHeHNUs KalbITUs 11.03.26 bubnuoreka [IOK
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https://m.edsoo.ru/00ac15¢8
POII https://resh.edu.ru/

O0001eHre U CUCTEMATU3ALUS

51 . 13.03.26
3HAHUHI
JKécTkocTh BOABI U CIIOCOOLI €6 bubnmorexa LIOK
52 a 18.03.26 https://m.edsoo.ru/00ac 1886
yCTpaHeHHA POII https://resh.edu.ru/
IIpakTuyeckas pabora Ne 6 no Teme Bui6 LIOK
ubanorexa
53 "Ke 8 20.03.26
eCTKOCTb"BOI[bI U METO/IbI €€ https://m.edsoo.ru/00aclacd
YCTPaHEHUsI
bubmuoreka IHOK
54 ANIOMUHUATT 1.04. 26 https://m.edsoo.ru/00ac1c64
POII https://resh.edu.ru/
AM@oTepHbIe CBONCTBA OKCHA U bubanorexa LOK
55 P a 3.04.26 https://m.edsoo.ru/00ac1c64
PHApoKcHa POII https://resh.edu.ru/
bubnuoreka [IOK
56 Kenezo 8.04.26
https://m.edsoo.ru/00ac1d86
Oxcuabl, THAPOKCUOBI U COJIH JKeje3a bubnmorexa LIOK
57 an FEL, Hp(HI) a 10.04.26 https://m.edsoo.ru/00ae35e6
Henesa POII https://resh.edu.ru/
58 O606Hj€HI/I€ U CUCTEMATU3ALINAS 15.04.26
3HAHUHI
IIpaktuyeckas padora Ne 7. Pemienue
3KCIEPUMEHTAJIBHBIX 347144 10 TEME bubnmorexa HOK
59 B P . g 17.04.26 https://m.edsoo.ru/00ac3de8
«BaxxHelnne MeTajuibl 1 UX PO https://resh.edu.ru/
COEMUHEHUS»
60 Brruucnenus no ypaBHeHUAM 59.04.26 bubmmorexa LJOK

XUMHNYCCKHX peaKLII/II\/'Ij €CJIM OOHMH U3

https://m.edsoo.ru/00ac1750



https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
https://m.edsoo.ru/00ae1886
https://resh.edu.ru/
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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p€arcHToB JaH B I/136bITKe nJIn
COJZICPKUT TIpUMecH. Beruucnenus
MaCCOBOM OJIM BBIXOAA MPOAYKTA

POII https://resh.edu.ru/

peaKkIn
61 O606Hj€HI/I€ U CUCTEMATHU3ALMS ! 54.04.26
3HaHWUI
KonrponbHas padora Ned4 o Teme
62 «BaxHeie MeTanIbl U UX 1 29.04.26
COETUHEHMUS»
Bemectsa u matepuansl B budmmorexa [IOK
63 . 1 6.05.26 https://m.cdsoo.ru/00ae3f50
TTOBCETHEBHOMN JKU3HU YeJIOBEKa PII httos://resh.edu.ru/
XHUMHUECKOE 3arpsI3HEHNE bubmorexa LIOK
64 . 1 8.05.26 https://m.cdsoo.ru/00ac4270
OKPYHAIOICH CPEART POIII https://resh.edu.ru/
Ponb xumuu B perieHun bubmorera LIOK
65 1 13.05.26 https://m.edso0.1u/00ac4270
SKOTIOTHYECKIX MPOGAEM POIII https://resh.edu.ru/
XuMuueckasi IPOMBILIEHHOCTD bubnuorexa LIOK
66 Camapckoii obnacTtu (ypok no 1 15.05.26 https://m.edsoo.ru/00ac0d0a
npodopueHTanum) POII https://resh.edu.ru/
. bubnuoreka [IOK
67 Peseppibiii ypok. 0606?[6}1146 1 1 20.05.26 https://m.edsocl)_.[ru/OOadb33c
CHUCTeMaTH3aIMs 3HAHWI POITI https://resh.edu.ru/
. bubnuoreka [IOK
68 f;i:g;:iﬁ:ﬁzzégfsggeHﬂe " 1 22.05.26 https://m.edsoo.ru/00ad9cb2
POIII https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10O 68

ITPOTPAMME



https://resh.edu.ru/
https://m.edsoo.ru/00ae3f50
https://resh.edu.ru/
https://m.edsoo.ru/00ae4270
https://resh.edu.ru/
https://m.edsoo.ru/00ae4270
https://resh.edu.ru/
https://m.edsoo.ru/00ae0d0a
https://resh.edu.ru/
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/
https://m.edsoo.ru/00ad9cb2
https://resh.edu.ru/

YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HPOHECCA OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIA YYHEHUKA
8 KUIIACC

Xumus. 8 knacc/I"adbpuensa O.C., OctpoymoB W.I'., Cnaakop C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenuey, 2022 r.

9 KVIACC

Xumus. 9 knacce/I"abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A., AKIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»,2023 r.

METOINYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA
8 KUIIACC

Metoauueckoe nocodue. 8 knacc (aBropsl O. C. I'abpuensn, M. I'. Octpoymos, C. A.
Cmankos), 2022 r.

I'aGpuensn O.C., JIsicoBa I'.I'. - Xumus. 8 xknacc. ba3oBeiil ypoBeHb. [IpoBepoUHBIE 1
KOHTpPOJIbHBIE padoThl, [Tpoceemenue, 2025 r.

9 KVIACC

Metoauueckoe nocodue. 9 knacc (aBropsl O. C. I'abpuensn, M. I'. Octpoymos, C. A.
CnankoB), 2023 r.

INabpuensn O.C., JIsicoBa I'.I'. - Xumust. 9 knacc. ba3oBeiil ypoBeHb. [IpoBepoUHBIE U
KOHTPOJIbHBIE PadoTHL, [Ipoceemenne, 2025 .

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI

N PECYPCBI CETH UHTEPHET
8 KIIACC

https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection/

https://urok.apkpro.ru/

9 KJIACC
https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/
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OoGopynoBanue u npuGopbI

Ne i/ HaunmeHnoBaHue 00bEKTOB H CPEICTB MATEPHAJBHO — TEXHHYECKOro 00ecnevyeHust
I. Ileuwarnsie mocoOust
1 KOMIUIEKT MOPTPETOB YUEHBIX-XUMHUKOB
2 Cepust cnpaBouHblx TaOnui no xumuu («Ilepmommyeckas cucreMa XuMUYeckux 3yeMeHToB .U
MenpeneeBa», «PacTBOPUMOCTE COJIEH, KUCIOT W OCHOBAHUN B BOJAE», «ONEKTPOXUMUYECKHNA P
HANPSDKEHUH METAIIIOBY, « OKpacka MHAMKATOPOB B PA3JIMYHBIX CPEAax»)
3 Cepust TAONHIL MO HEOPraHMYECKOW XUMHAN
4 Cepust TAONMIL MO OPraHUYECKOH XUMHUH
5 Cnadi el u1st rpadonpoeKTOopa N0 OPraHUuYECKOi 1 HEOPraHMYECKON XUMUM
I1. UHdopManmoHHO-KOMMYHHKATHBHbIE CPeICTBa
1 MynbTuMEMIHBIE TPOrpaMMbl (00yYarOIIKEe, TPEHUHTOBBIC, KOHTPOJMPYIOLIUE) IO BCEM pa3iaciam
Kypca OPraHn4YeCKON XUMUH
2 ONEKTPOHHBIE OMOIMOTEKH MO KYPCY XUMHUH
I11. Texan4yeckue cpeacrsa 00y4eHust
1 HoytOyk
2 HHTepakTrBHAS MTAHEIb
IV. Y4eOHo-npakTuueckoe u yue0H0-1a00paTopHoe 000pyA0BaHHE
In¢posas 1adoparopus no Xumuu (YUCHHYECKAs)
1 Jaruuk pH ¢ nnana3oHom uzMepenus He yxke yem ot 0 no 14 pH
2 JlaTumk BBICOKOW TemmepaTrypsl (TEPMOMNApPHBI) ¢ AMAMA30HOM M3MEPEHUs HE yke deMm oT -100 mo
+900C
3 JIaT4MK 3JEKTPONPOBOAMMOCTH C AMANA30HaMU U3MepeHus He yxe yeMm oT 0 1o 200 MxCwm; ot 0 o
2000 mxCwM; ot 0 10 20000 MkCMm
4 JlaTuuk TemMnepaTypbl INIATUHOBBIN ¢ IMANA30HOM M3MEPEHHUS HE yke ueM OT -30 mo +120C
5 JlaTumk onTHYECKOM IJTIOTHOCTH 525 HM




IIpuGopsl, HaOOpbl mnocyabl W JA0OPATOPHBIX NPHHAMJIEKHOCTEH IS XHMHYECKOIro
JIKCIEePHUMEHTA

Oo01ero HazHAYCHHUA

Bechl 3JIEKTPOHHBIE

DN | —

HarpeparensHbie mpuOOpHI:

- BNIEKTPOIUIATKHA Ja00PATOPHBIE C OTKPBITON COUPATIBIO
- CHOUPTOBKH

- aneKkTpoHarpeBarenu Juis npooupok HII-1

- Harpeparenb 11s Koao yueOnbiii HKY

(U]

JlocKa i1 CYIIKH IMOCY Bl

I~

KommiekT snexkrpocHabkeHNs KaOMHETa XUMUN

JleMOHCTpaLlHOHHBIE
Habop nocy bl 1 NpUHAIEKHOCTEH TSl TIEMOHCTPAIMOHHBIX OMBITOB MO XUMUHU

Habop neraseii 118 MOHTa)Ka YCTAaHOBOK, MJUTIOCTPUPYIOIIMX XUMUYECKHE MPOU3BOJICTBA

CTONMMK MoOaBeMHBINA

IIltatuB 1y [eMOHCTpaMOHHBIX TpoOupok [1X-21

DN |WIN|—

HabGop ¢nakonos (250 — 300 mut 1y1st XpaHEHUsI PACTBOPOB PEAKTHUBOB)

Crnenuaan3npoBaHHbIe NPUOOPHI U ANNAPATHI
Anmnapar (npudop) i noaydeHus razos (Kumnma)

Ha60p AJIs1 OIBITOB IO XMMHH C DJICKTPHUYCCKHUM TOKOM

Kommnekt Tepmomerpos (0 — 100 °C; 0 — 360 C)

[Tpubop [uist OKUCIEHHSI CIPTA HAJl METHBIM KaTaJIM3aTOPOM

[Tpubop wist MoNTy4YeHHsI TATIOUAOATKAHOB U CIOXKHBIX 3QHUPOB

BopoHnka nenurtenbHast 1715 paboThl ¢ BPEAHBIMH BEIIECTBAMHU

Bo3 iy miHbIi X0JI0IMIBHAK

R[N n|=|W[IN|—

Boponka aenurenbHas o01Iero Ha3HAYECHus

KomniekTnl JJISA ﬂﬂﬁOpﬂTOpHLlX OIIBITOB H INPAKTHYCCKHX 3aHSTHH 10 XUMHH




Bechl Mexannueckue 1ad0paTopHbIE

Becsl snektponHble yueOHbIie 1aboparopusie BYJI-50 OM

Habop 6aHok At xpaHeHust TBepAbIX peakTuBoB (30 — 50 mi)

Habop cknstHOK ((pr1akoHOB) U1 XpaHEHUs! PACTBOPOB PEAKTHBOB

Ha6op npobupok (I1X-14, [1X-16)

[Tpubop st mosy4eHusl ra3oB

Habop «BbICOKOMOJIEKYJISIPHBIE BEILIECTBAY

L[I/IJ'II/IHI[pBI MCPHBIC CTCKIIAHHBIC

Kpucrammsarop

== J|N N[ [WIN|—

<O |\O

Habop creknsHHbIX TPyOOK
- IUAMETP OT 3 A0 7 MM
- quameTp ot 4 1o 7 mm

V. Moaeaun
Halop kpuctamuecknx penieTok: ajiMasa, rpadura, HoBapeHHON COn

Habop as MmonenupoBaHus CTPOCHUS OPTaHMYECKUX BEIIECTB

(U]

Habop i MoIeIMpOBaHusl 3JCKTPOHHOTO CTPOEHMSI aTOMOB 3JIEMEHTOB

VI. HatypaibHble 00beKTbl, KOJJIEKIHH

BoJsokHa

KaMeHHBIH yroape ¥ MPOIyKThI €ro nepepaboTKu

Kayuyk

MuHepassl ¥ TOPHBIE IOPOJIBI

Topd u npoAyKThI €ro nepepadboTKu

Hed b 1 BaxHEHIINE NPOAYKTHI €€ NEPepaboTKH

[ mracTmaccel

XRX[I [N | |W|IN|—

Tommmso

VII. PeakTuBbl




Habop Ne 1 OC «Kucnotei»

Ha6op Ne 3 OC «I'uapokcuabi»

Habop Ne 6 OC «lllenounbie U NEI0YHO3EMENTBHBIC METAIIIBD)

HaGop Ne 11 OC «KapGonats»

HaGop Ne 13 OC «Anerarel. Poganunbl. COETMHEHHS JKENE3aY.

HaGop Ne 14 OC «CoenvHeHUs: Maprasiay

HaGop Ne 16 OC «Hutpare»

XX[I[N[n|=|W[ N|—

HaGop Ne 17 OC «Muamkaropsh)

9 HaGop Ne 19 OC «¥YraneBonopoash»

10 Habop Ne 20 OC «Kucmopoacoaepxaniye OpraHiueCKue BEMIECTBAY
11 HaGop Ne 21 OC «KucnoTel 0praHu4eCcKHey

12 Habop No 22 OC «¥YrneBojibl. AMUHBD)

13 HabGop Ne 24 OC «Marepuabiy

VIII. Anreuka nepBoii moMOIIH
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