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HHOACHUTEJIbHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOH MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHM Ja€T MpEACTaBIEHUE O LENsIX, OOIIel cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIPOrpaMMbl 110 XUMHUH, OIPEAEISAET KOJIUUECTBEHHbBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUs, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXCcs, ONpeAesieT BO3SMOKHOCTH MPEeaMeTa JUIs
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHOU
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIIOLMU BEIIECTB B MIPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYeT peaau3al BO3MOXHOCTEW M caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IOBCEJHEBHOM KHM3HM, Tak M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHUs B OOYYEHHH XMMHU O00ECHEeUMBAIOTCS CIEeUU(UKON coaepxKaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aromyUMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
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CTPYKTYPHO OpPraHM30BaHbl IO NPUHIUIY MOCIEAOBATEIBHOIO PA3BUTUS 3HAHWW Ha OCHOBE
TEOPETUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU IIOJNYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3ajaya y4eOHOro IMpeaMeTra COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BEIIECTB U XMMUUYECKUX PEaKLUii, B
(GOopMHpPOBAaHMM W pPa3BUTUM I[I03HABATEIbHBIX YMEHHH M HX INPUMEHEHUH B Yy4eOHO-
IIO3HABATEJILHOM U y4yeOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUH XUMUHU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUEHHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OO0YYalOIIMMHUCA OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popmupoBanue y 00yJaromuxcs T'yMaHUCTUYECKUX OTHOILICHUH, TOHUMAaHUs LIEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpl;
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— pa3BUTHE MOTUBALIMU K 00Y4EHHIO, CHOCOOHOCTEHN K CAMOKOHTPOIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiiacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaJbHbIe XUMHYECKUE TOHATHUS

[Ipenver xumuu. Ponb XuMHHM B JKU3HHM 4elOBeKa. XUMHUS B CUCTeMe HayK. Tena u
BemecTBa. Dusnueckne CBOWCTBA BEIIECTB. ArperaTrHoe cocTtosiHue BemiecTB. llonsrue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObI pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYNIBI. XUMHYECKHE D3JeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYIIApHas
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanmss XUMHYECKIX pPeaKknuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBUiIaMu pabOThl B J1abOpaTopuu U NMpUEMaMU
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0AeHHE PU3NUecKuX (TIaBJIeHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpEeHUe CBEUH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOI) SIBIeHUH, HabIoaeHne
U ONMCaHWE TIPU3HAKOB TPOTEKAHUS XWMHUYECKHX peaknuii (pasloKeHWe caxapa,
B3aMMOJICIICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJjeicTBue jxenesa c¢ pactBopoM coiau menu (II), m3ydenme crnoco6oB
pas3jieleHuss CMeced: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIIAPUBAHUE, TUCTUIUIALUS,
xpomaTorpadusi, TpOBEeIEHHWE OYUCTKH TMOBAPEHHOM COJM, HaONIO/IeHHe U OINHCaHue
pe3yJIbTaTOB IMPOBEJEHUS OIBITA, HUTIOCTPUPYIOIIErO 3aKOH COXPAHEHHsS MacChl, CO3/IaHUeE
Mo/Jiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaskHeiiue npeacTaBuTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl MOMy4YeHHs KHUCIOpoJa B J1abOpaTopuu u
IpOMBIIIIEHHOCTH. KpyroBopoT kucinopona B mpupoze. O30H — ajutoTporiHas MOJU(pHUKAINS
KHCIIOpO/Ia.
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TennoBoit >(pdekT XUMHUECKOW peakinh, TEPMOXHUMHUYECKHE YypaBHEHHs, 5K30- U
OHAOTEPMUYECKUE peakuuU. TOoIaMBO: yroib MW MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pyIIeHne 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mnpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPUPOIE,
buznyeckue 1 XuMUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOOBI osydeHus. KucioTsl u comnu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpolcTBa BOoAbl. Boxa kak pacrtBopurens. PactBopbl. Hacelmennsie u
HEHACBIIICHHbIE pAacTBOpbl. PacTBopuMOCTh BewecTB B BoAe. MaccoBas 10is BellecTBa B
pacTBope. XUMHUYECKUE CBOMCTBA BOoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boasl B mpupoje. 3arpsisHEHUE MPUPOJHBIX BojA. OxpaHa U OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kitaccubukanus OKCHIIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHue okcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: HIEMOYM W HEPACTBOPHMBIC OCHOBAHHUSI.
Homenknatypa ocHoBaHuidl. Pu3znueckMe M XUMUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBAaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHYECKUE
cBoiictBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. Ilonyuenue Kucior.

Conu. Homenknatypa cosieid. @u3nueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJICH.

I'eneTnyeckas CBA3b MEXKIYy KJIACCAMHU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpPE/IeNIEHUE COAEPIKaHUs KUCIOpOoJa B BO3JyXe, MOJydyeHHe, COOMpaHue,
pacrio3HaBaHME W HU3y4Y€HHE CBOICTB KHCIOpOJa, HAOMIOJEHHWE B3aWMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB M ONUCaHHE MX CBOMCTB, MOJyu€HUE, COOMpaHHE, pPAClO3HABaHHUE U
U3y4eHHe CBOWCTB Bojaopojaa (ropeHue), B3aumojeicrBue Bopopoaa c¢ okcuaom menu (II)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIeHE 00pa3I0B BEUIECTB KOJIMYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEM pacTBOPEHUS BELIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJBI C MeETaljlaMHM (HaTpUeM WU KalbleM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIEA0BaHHE OOpa3ll0OB HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pAacTBOpPAx KHCIOT U LIEJIIOYEH, U3ydyeHHe
B3aumoeicTBuss okcuga meam (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMu,
peakuuii HEWTpaIu3alMH, IIO0JIy4YCHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIU, PELICHHUE dKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHenmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpneseeBa. Ctpoenune aToMOB. XUMHYeCKasi CBSI3b. OKMCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

[lepBble TOMBITKH KJIACCUPUKALNUU XUMHUYECKUX JdiieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U HIETIOUYHO3EMENIbHbIE METAJUIbI, TaJOTeHbl, UHEPTHBIEC ra3bl).
DJeMeHThI, KOTOpble 00pa3yIoT aM(oTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucrema xXumudeckux odiemeHros [, .
MenneneeBa. KoporkomepuoaHass u yMHHONIEpUOAHAs ¢opMbl [lepuoanyueckoid CHCTEMBbI
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xumudecknx osnemeHtoB JI. WM. MengeneeBa. Ilepuwoast u rpymnmbl. Duzndeckuii CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB artoMHbIX szaep. M3orombsl. OnektpoHbl. CrpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKUX A1eMEHTOB [lepuonnyeckoil cuctemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IIEPUOJIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMI (TOpeHre, PEaKIuy Pa3IoKEeHHs], COSTUHEHNS).

Meoswcnpeomemnbwie céasu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MpPHU MU3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, TEOPHS, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJNIA, J3JEKTPUUECKUN 3apsjl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4yeckux »siemeHTtoB J[. .
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KaldMs, KalblHUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHHUEM UX aTOMOB.

CTpoeHHe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKOM PEHIETKH M BHUJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMHUYECKHX PEaKIUi MO pa3IMYHBIM MpHU3HAKaM (IO YKCITY U COCTaBY
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TeIIOoBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
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OKHCIICHUSI XMUMHYECKHUX DJIEMEHTOB, IO OOpaTMMOCTH, MO YYacTHIO KaTajlu3aropa). JK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUUYECKUE YPAaBHEHUSI.

[TonsiTne 0 cxopoctu XuMHUUecKo peakiuu. [lonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUUYECKON PEaKLMU U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHHE YPAaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON NUCCOLMALNU. DNEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3H.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI NPOTEKAHUS pEeaKIMii MOHHOrO OOMEeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHUIl M COJIEd B CBETE
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS DPA3IUYHBIX
(bakTOpOB, MCCIIEI0BAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IIpolecca AUCCOLMALNN
KHUCJIOT, ILIEeNo4Yed U cojeidl (BO3MOYKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU NPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BbIIENICHME Tra3a, o0pa3oBaHME BOJbI), OINbITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKkUil (ropeHue, peakiuH pa3iokKeHUs, COeJAUHEHHS),
pacro3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOINbIO KAa4eCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJa Ha OPraHM3M 4elloBeKa. BaykHelmme Xi10puabl
U X HaXO0X/IEHUE B IPUPO/IE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHIBI CEphI Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeICcTaBUTENs Kilacca KUCIOT M creuuduueckue). XHUMHYECKHE pPEeaKIuy,
Jekallde B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. Ilpumenenue
cepHol Kkuciotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U €€ COeNMHEHUH B TMpHUpoAE. XUMHUYECKOE 3arps3HEHHE OKpYXKawolleld cpebl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.
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OOmas xapakTepucTuka 23JIeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHEHHE B MpHpOJE, (U3NYECKHEe WU
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckKue 1 XMMUYECKHUe
CBOICTBa, nony4yeHue u npumeHeHne. Conu aMMOHHUsI, UX (HU3MUECKUE U XUMUYECKHE CBOMCTBA,
npuMmenenue. KadecTBeHHass peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IMOJy4eHUeE,
¢u3nueckue M XMUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUPUKALNN
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnoTa,
¢u3nueckue M XMMHYECKHE CBOWMCTBa, mosiyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OPEHHUIA.

OO6mas xapaktepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIIEHUA. YTJEpOo/, aJLIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxkcunsl yraepoaa, ux (pU3NYECKUe U XUMUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTrnYeckue mpobiemMsbl, CBI3aHHbIe ¢ oKkcuaoM yraepoaa (IV),
TUIOTe3a TII00aJBHOTO TOTEIUICHHS KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
CoNM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonmp3oBanume  kapOOHaToB B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHayanpHbBIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHHUSX YIIIepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, STaHOJ, IJMIEpPUH, YyKCcycHas Kkucinora). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(PTh), MPOAYKTHl UX MepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHsATHE 0 OGMOIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCTMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
CoenuHenus kpeMmHuss B npupoje. OOmmue mpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BaskHeimme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI U HAONIOACHWE MPHU3HAKOB WX MPOTEKAHWS, OIBITHI,
oTpakarolye (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMJIEHHE € OOpasllaMd XJIOPUIOB (TaJIOT€HHUIOB),
O3HAKOMJIEHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyraWBaHMsS  caxapa TMOJ  JCHUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBiIeHHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peaklMM Ha Cyiab(paT-WOH M HaOIIOJeHHE NMpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MOYHO MCIIOJIb30BaHHE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (POCHOPHBIX YAOOpEHUH,
HoJydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUakKa, IPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdaT-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
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HCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3y4EHHE MOJeNeld KpUCTANTMYeCKUX PpEeHI€ToK aaMmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcopOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, ModydeHue, COOMpaHnue, pacrio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHUE KAUeCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHUE C MNPOAYKIUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajady 1o teme «Baxnenue
HEMETAJIBl U UX COCAUHEHHUS.

MeTa/lIbl M MX COCAUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckasi CBs3b M METAJUIMYECKas KpUCTAJUITMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN psl HampsHKeHUHM MeTauioB. (DU3MYECKMEe U XUMUYECKHE
cBoiicTBa MeTayyioB. OOmue crnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UU METAIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{enounble MeTalIbL: NIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COCMHECHUM.

[[{enouHo3emenbHbIE METAUIBl MarHuid M KajabUuid: mnoJoxxeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KaIbIHs (OKCUI, THIPOKCHI, con). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOEHHUE aTOMa, HaxOXAcHUE B npuponae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA
amroMunusi. AMGOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCU]IA ATFOMUHMSL.

Kenezo: mnomoxenue B Ilepromnueckod cucrteMe XuMUYeckux i3nemeHtoB J[. H.
MenneneeBa, CTpOEHHUE aTOMa, HaxOXAcHUE B npuponae. PuU3nueckue 1 XMMHUYECKUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokeunsl u comu skenesa (II) m sxenmesa (III), mx cocraB, cBoiicTBa U
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHHE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAIBIUS U HATPHS C BOAOW (BO3MOXKHO MCITOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB >KECTKOM BOJIBI, MpoIlecca TOPEHUS Keje3a B
Kucimoposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIACOMATEpHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [TMHKA, *ene3a (II) u xenesa
(IIT), meau (II), HabmroieHrEe W OMKMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHU MOHAMH HaTpus,
KaJiisg ¥ KaJiblus (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIeA0BaHNE aM(DOTEepHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTasulbl U UX COSUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa n Matepuansl B MOBCEIHEBHOM KW3HU 4elloBeKa. be3omacHoe MCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTPABIICHUSIX.
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XUMHYECKOE 3arpsi3HEHNE OKPYXKarloIlel cpe/pl (MpeaenbHas TOMyCcTUMas KOHIEHTpalus
BemecTs, ganee — [1JIK). Poxb xumun B pemeHun 5K0JI0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).

Meosrcnpeomemnuwie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU M3YYEHUU XMMMHU B 9 Kjacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHITHS: HAay4HbIH (aKT, THIOTE3a, 3aKOH, TEOopHs,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, MAPHUKOBBIN 3(p(eKT, TEXHONIOTHs, MaTepHaIbl.

®dusuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H3OTOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
JTUDJIEKTPUKH, (POTO3JIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIECTBa, ras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUITMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHEI,
€MHULbI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOECHUS NPOTrpaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHMsI XUMUHU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JI€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUWCKHMMHM  COLIMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, NPUHATHIMUA B OOIIECTBE MpaBWJIaMU M HOpPMaMU IOBEIEHUS U
CHOCOOCTBYIOT MpoLieccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALNN 00yYarOIUXCs.

JIMYHOCTHBIE PpEe3yNbTaThl OTPa)XKal0T T'OTOBHOCTH OOYYarOIIMXCs PYKOBOJICTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTALU{ U pacHIMpEHUE OIbITa JIEATEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOT'O OTHOLIEHUs K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAU€HUS XHUMHYECKOM HayKH B >KM3HHU COBPEMEHHOro OOIEeCcTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHOW MH(pOpMaluell O MepeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoWcCTBe
MHpa 1 001IecTBa;

2) rpasKIaHCKOr0 BOCIIMTAHUSA

MPEJICTABICHUSI O COILMAIbHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHUU B
KOJUJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO MIOJIE3HOM,
yueOHOMCCIIeI0BATENbCKONW, TBOPUECKOW W JAPYIMX BHAAX JIESTEIbHOCTH, T'OTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLEecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
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OLICHUBAaTh CBOE IIOBEJIEHUE M TOCTYNKH CBOMX TOBapHIlEd C TMO3UIMHM HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHYECKUE  NPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKON  peaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M COCTaBISIOIINE OCHOBY JUIS
MOHWMAHUS  CYINIHOCTH HAYYHOW KapTHHBI MHpa, MPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS NMPUPObI, B3AUMOCBSI3AX YeJIOBEKa C MPUPOJAHOU CPeloH, O posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAaIlpPAaBJIICHHbIE HA IIOJIyY€HHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOMUMBIC ISl OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, IMO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIFHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYCHHUIO M TO3HAHMIO, JHO003HATEIHbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHON M MCCIIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHS 00y4YEeHHs B IajbHEHIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 37I0POBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 >KW3HH, OCO3HAHHME ITOCICACTBHI W HENPHUATHE BPEIHBIX
NpuUBBIYEK (YHOTpPEeONEHUSI alKorojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS
npaBusl 0€30MacHOCTU MpPH OOpallleHMH ¢ XMMHYECKHMHU BEIIECTBAMHU B OBITY U peallbHOMN
KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3yUeHUIO MpodeccHil U TpyAa pa3lIudHOro pojia, YBaXKEHHE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIHHOCTH, B TOM 4YHCI€ Ha OCHOBE MpPUMEHEHUs
MPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAaHHBIA BBIOOP WHIUBUAYATBHOW TPAcKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCHoHaIbHOM NeATENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPE/IE;

6) IK0JIOrMYeCKOr0 BOCTIUTAHUA:

HKOJIOTUYECKU 1IeTIECO00pa3HOe OTHOIICHUE K MPUPOJEC KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHUS TIPABMIJI O€30MaCHOTO MOBEIECHUS TIpH PaboTe ¢ BEIECTBAMH,
a TaKk)Ke B CUTYAITUAX, YIPOXKAIOIINX 3T0POBBIO U JKU3HU JTIOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble TpPHU H3yYEHUH XUMHH, JJIS PelleHus
3a/1a4, CBSI3aHHBIX C OKPYXKalOIEel MPUPOIHON CPeloH, Uil TOBBILLIEHUS YPOBHS SKOJIOTUYECKON
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM M MyTeH MX perieHus
MOCPEJICTBOM METOJIOB XUMHUH, IKOJIOTHIECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS M B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATBLHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3ylIbTaTOB BBIICISIOT 3HAYUMBIE I (pOopMUpOBaHUS
MHPOBO33PEHHUS OOIICHAYYHBIC TOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T1O3HaBaTEIbHbIE,
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KOMMYHMKaTHUBHBIE, PETYJSITUBHBIE), KOTOpble 00eCHnednBaroT (POPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YIEOHON JEATEIbHOCTH.

ITo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

YMEHMsI HCIOJIB30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOCHUU 3HAHUMU:
pacKpblBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSA3b C APYTUMH MOHITHIMH), UCIOIB30BATh MOHATHUS IS OOBICHEHHS
OTIENBHBIX (DAaKTOB U SBJIEHHUH, BBIOMpAaTb OCHOBAHHSA M KPUTEPUM I KiaccuUKaLuu
XUMHUYECKHX BEILECTB U XMMUUYECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CICCTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE PACCYKIECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOT'MH), AEJIaTh BBIBOJbI U 3aKIIIOUEHUS;

yMEHUE NPUMEHATh B MpOLEcCe MO3HAHUSA MOHATHS (IPEIMETHbIE M METalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IpeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GOopMylna M YpaBHEHHE XHMHYECKOM peakiud — TpU pPEIICHHH Y4eOHO-
IIO3HABATEJIBHBIX 3a/lad, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKkTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEILECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
IIPOTUBOPEYUS B U3yYaEMBIX IIPOLECCAX U SABJICHUSIX.

ba3zoBble ucciaenoBarenbcKue 1eHCTBUSA:

YMEHME HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHl B Kau€CTBE HMHCTPYMEHTAa IO3HAHUSA, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHMIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHIO, OPraHM3allid U TPOBEJCHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHME HAOI0OJaTh 3a XOJI0M MPOLIECcCca, CAMOCTOATENbHO IPOTHO3UPOBATh €T0
pe3ynbTatr, GopMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBENEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMeHUue BbIOUpPAaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh NH(DOPMALHIO PA3IUUHBIX BUI0B
1 (GOpM IPECTaBICHHUS, [TOJIy4aeMYIO U3 Pa3HbIX HICTOYHUKOB (Hay4YHO-IIONYJISIpHAsl IUTEpaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHble MOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE NPUMEHSTh pa3IMyHble METOBI U 3alPOCHI MPH MOUCKE U 0TOOpe MH(OpMaluU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX /ISl BBIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
onpeAeNéHHOr0 THIMA, MPUOOpPETeHHE OMbITa B OOJACTH HCMHOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpeicTaBICHUS
uH(pOpMallil U WIUTIOCTPUPOBATh peIIaeMble 3a/ayll HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

yYMEHHUE UCMOIb30BaTh M aHATU3UPOBATh B Ipolecce y4yeOHOM M MCCIe0BaTEIbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaroIEeH TPUPOJHON Cpebl.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3agaBaTh BOIPOCH (B XoJe auanora M (WiM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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YMEHHUS NPEACTABIATH MOMyYeHHbIE PE3YyIbTaThl TO3HABATENILHOM 1EATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaX; [eJiaTh MPE3CHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
IKCIIEpUMEHTa (JIaDOpaTOPHOTO OIBITA, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEJILHON U
UCCIIEIOBATEIbCKON JICATENIbHOCTH TPH PEIICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTrue).

PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIEe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI JIEATeIbHOCTH, MIIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U MO3HaBaTeNbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JIEUCTBUM NpU
BBINOJIHEHUH 33JaHUN C y4ETOM TMOJyYeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMIX, OLICHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3ysbTara 3asBICHHON 1IeNnu,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pE3YNbTAaTOB II0 OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil paboueid mTporpaMMoil, BBIAEISIOT: OCBOEHHBIC
oOydJarlomuMuUCs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s
OpeIMETHOW 00JacTH «XUMUS», BUIBl JEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTh y 00YHAIOIINUXCS YMEHUM:

® PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHITHIA: aTOM, MOJEKYNa, XUMHUYECKHMA
3JIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJIEKYyJspHas macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBasl JOJIsi XHUMHYECKOTO
3JIEMEHTAa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHHMSI, XUMHUECKast peaKius, KIacCuPpuKaIus
PEaKIHii: peakiui COSAMHEHUS, PEAaKIIUN PA3IIOKEHHSI, PEaKIIH 3aMEIeHUs, PeaKIIuu
00MeHa, 9K30- ¥ DHIOTEPMUYECKHE PEAKIINH, TETUIOBOH AP (HEKT peaklny, siIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas OpOuTalb, pajuyCc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl W HETOJIIpHAs KOBAJIGHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsl BelecTBa (MPOIIEHTHAsI KOHIICHTPAIINs) B PaCTBOPE;

® UTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHYECKHX TMOHSITHH W TPUMEHSTH ITH
TIOHSITHS TTPH ONTUCAHWH BEIIECTB M UX TPEBPAIICHHUI;

® CMOJNIB30BaTh XUMHUYECKYI0 CHMBOJIMKY Ui COCTaBIeHUS (OPMYyNl BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUI;

e OmpeneNisITh BAJCHTHOCTh aTOMOB J3JIEMEHTOB B OHHAPHBIX COCIWHEHHSX, CTEIECHBb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, INPHHAUICKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(xoBaJleHTHAs M MIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpsiBath cmblch Ilepuoanueckoro 3akona [[. M. MenzeneeBa: neMOHCTpUPOBAThH
NOHUMaHHE TMEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
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nojoxeHus B [lepuoanyeckoll cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

e ONUCHIBATH M XapakTepuszoBaTb TabmuuHyro (opmy Ilepuonndeckoil cucTemsl
XUMHUYECKMX 3JIEMEHTOB: pa3jinyaTh IOHATUS «J1aBHas moarpymnna (A-rpymnma)» u
«mobounas noarpynna (b-rpynma)», Manble U OonblIMe NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KOTopele UMeroTcs B Tadauue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacripesielIeHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

e Kiaccu(UUIUpPOBaTh XMMHUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
addexry);

e XapakTepu3oBaTh (ONUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIAacCOB, IOATBEpXKJas  ONHMCAHUWE IpPUMEpPaMHU  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKUX MIPEBPALLICHUM B Pa3JIMUHbIX YCIOBUSIX;

®  BBIYHUCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacchl BELIECTB, MaCCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTh PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakiui;

® [IPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITEIbHOCTH — aHalIU3 U CUHTES,
cpaBHEeHHe, 0000IIeHNe, CUCTEeMAaTH3alMI0, KIAaCCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBsI3eH — JUI1 M3Y4YEHUS CBOICTB BEIECTB M XMMMYECKHX PEaKIM,
€CTECTBEHHO-Hay4YHbIE  METOJbl  NO3HaHUs  —  HaAONMIOJeHWe,  HU3MEpeHHue,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e celoBaTh IpaBUjaM I[OJIb30BAHHUS XMMHUYECKOM TMoOCyAod M J1abopaTOPHBIM
00opy/sOBaHUEM, a TaKXke IpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSAMH 10 BBINOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
U COOMpPaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJa), MPUTOTOBIECHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJOUYEH U
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JIakKMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX INOHATHUN: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJa, NOH, KATHOH, aHHOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XUMHYECKas pPEaKLMs, XUMUYeCKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOoJib, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUsS, peaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTMMble W HEOOpaTUMBbIE pEeaKIIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHME€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTAUIMYecKas pemérka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluu, MpeleibHO JOMyCcTUMas
koHneHnTpanus [1JIK BemecTna;
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® UTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHITHH W TPUMEHSTH 3TH
MOHSTHS IIPU OMUCAHUH BEILECTB U UX MPEBPAIICHU;

® CNOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY JMJI COCTaBlieHUS (GOpMyNl BEUIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIUi;

® OmpeleNisiTh BAJIEHTHOCTb U CTENEHb OKHUCICHUS XHMHUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCNMHEHUH 1o Gopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJUIN4YecKas) B HEOPraHMYECKUX COCOUHEHUSX, 3apsii HMOHAa MO XHUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

e packpsiBath cMbich [lepuoguueckoro 3akona /. 1. MenzaeneeBa u 1€MOHCTPUPOBATH
€ro TOHUMAaHME: ONMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy Ilepuoanyeckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pasiNuaTh IMOHATHS «TJIaBHas mnoirpymma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U OGonblive MEpPUOJIBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpbIE HMEIOTCA B MNEPHOJUYECKON Tabiuie, ¢
YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsi sizpa, o0Iee Yrcio AIEKTPOHOB U PACHIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUH B Mpeenax MalbIX MEPUOJIOB U TTABHBIX MOJATPYHI C YYETOM CTPOCHHS
UX aTOMOB;

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3 eKTy, M0 U3MEHEHUIO CTENCHEW OKUCICHUS XUMUYECKHIX dJIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUYECKHE XUMHUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIECTB, MIOATBEPKIas ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTaBJISITh YPABHEHHMS ICKTPOJIUTHUYECKOW TUCCOLMALMUA KUCIIOT, MEI04YEeH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BellecTBaMHU
Pa3IUYHBIX KJIACCOB;

® DACKpBIBAaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® [IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON peaKIui;

e coOmoJaTh MpaBHJa TOJB30BaHUS XHMHUYECKOHM ToOCyloil U J1abopaTOpPHBIM
00OpyOBaHUEM, a TaK)Ke MpaBHUja OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIUSMH TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOTYYSHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKHCIIOTO rasa);

® TIPOBOJUTH PEAKINH, MOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpoMHI-, HOAMI-, KapOoHat-, (ocdar-,
CWJIHMKaT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
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¢ MPUMCHATH OCHOBHBIC OIICpalUU MBICIIUTEIbHOM ACATCIIBHOCTH — aHaJIM3 W CHHTC3,

cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMi0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYCHHUS! CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
HAayYyHbIC METOJbI IO3HAHUS — HaONIOJCHWE, W3MEPEHHUEe, MOJCIMPOBAHUE,
AKCTIIEPUMEHT (PEabHBIA U MBICIICHHBIN ).
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023 0d350c¢
COECTMHEHUH
13 Komuuecto bubnunorexa LIOK
BerniecTBa. MoJb. 13.10.2 https://m.edsoo.ru/ff
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Monsipaast Macca 023 045230
dusndeckue u
XUMHUYECKHUE bubnunoreka LIOK
14 SIBJICHUS. 17.10.2 https://m.edsoo.ru/ff
XuMuueckas 023 0d37fa
peaxius
[Ipusznaku u
YCIIOBHS bubnmoreka [JOK
15 IIPOTEKAHUS 20.10.2 = https://m.edsoo.ru/ff
XUMHYECKUX 023 0d3alé
peakuuii
3aK0oH COXpaHEHUs
MacChl BEIICCTB. bubmorexa [IOK
16 ——— 24.10.2 https://m.edsoo.ru/ff
023 0d3b88
YpaBHCHHUS
Brruncnenus
KOJIMYECTBa, MaCChI
BEIIECTBA 110 bubnunoreka LIOK
17 ypaBHEHHAM 27.10.2 https://m.edsoo.ru/ff
023 0d5708
XUMHYECKUX
peakuuii
Knaccudukanms
XUMHYECKUX
peakiuit bubnnorexa [JOK
18 (coenuueHus, 07.11.2 https://m.edsoo.ru/ff
PAa3IOKEHUS, 023 0d3f34
3aMEIICHMS,
oOMeHa)
M. B. JlomoHOCOB
— Y4EHBIN-
SHIHKIOE HCT., bu6nmorexa LIOK
19 O6oGmenue 1 10.11.2 https://m.edsoo.ru/ff
023 0d40c4
CUCTEMaTH3aIus
3HaHUH
KoHntponbHas
paborta Nel mo bubnmnoreka [JOK
20 TeMe «BemecTBa u 14.11.2 https://m.edsoo.ru/ff
XUMHAYECKUE 023 0d4290
peaKIum»
Boznyx — cmech bubmuoteka [JOK
21 razoB. CocrtaB 17.11.2 https://m.edsoo.ru/ff
BO3JTyXa. 023 0d448e
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Kucnopon —
3JIEMEHT U TPOCTOe
BemiecTso. O30H

22

dusznueckue u
XUMHYECKHE
CBOICTBa
KHCIIOpO/Ia
(peakiuu
OKHCIICHUS,
ropenue). [lonstue
00 okcrgax

21.11.2
023

bu6nmmoreka [IOK
https://m.edsoo.ru/ff
0d4614

23

24

CriocoOsr
MOJTy4eHUs
KHCIIOpOoJia B
1ab0paTOpUH U
MPOMBIIIIJICHHOCTH.
I[Ipumenenne
KHCII0pO/ia
Tennooii a3 dext
XUMHUYECKON
peaxuu, moHsATUE
0
TEPMOXUMHUIECCKOM
YpaBHCHHH, YK30-
"
SHAOTEPMHUYECKUX
peaxkuusax

24.11.2
023

28.11.2
023

bubnunoreka LIOK
https://m.edsoo.ru/ff
0d497a

bubmuoreka [{OK
https://m.edsoo.ru/ff
0d4790

25

Tomnuso (HedTs,
YToJIb U METaH).
3arpsi3HeHue
BO3/yXa, CIIOCOObI
€ro
MIPEIOTBPALLEHUS

01.12.2
023

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0d4cda

26

27

[TpakTnueckas
paborta Ne 3 mo
teme «llonyuenue
U coOupaHue
KHUCJIOPO/Ia,
U3Y4YEHHE €r0o
CBOWCTB»

Bomopon —
JJIEMEHT U IPOCTOE

05.12.2
023

08.12.2

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0d4ae2

but6mmorekxa [IOK
https://m.edsoo.ru/ff
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BEILIECTBO. 023 0d4ddo
Haxoxnaenue B
IpUpOJIC
dusnveckue u
XUMHUYCCKHE
cBOMCTEA bu6nmoreka [IOK
28 BOTOpOTA. 12.12.2 https://m.edsoo.ru/ff
023 0d4ddo
[Ipumenenue
BOJIOpOa
Morsimie o bu6nmoreka [IOK
29 HCITOTAX 1 COMAX 15.12.2 https://m.edsoo.ru/ff
023 0d50d2
CnocoObl
HoNyeHus bubnuoreka [{OK
30 BOIOPOJA B 19.12.2 https://m.edsoo.ru/ff
023 0d4ddo
naboparopun
[Ipaktuueckas
pabota Ne 4 o
teme «llomyyenue bubnnorexa [JOK
31 u coOupaHue 22.12.2  https://m.edsoo.ru/ff
BOJIOpOJIa, 023 0d4f42
M3y4YEHUE ero
CBOMCTB»
MounsipHblii 00BEM bubmuoteka [IOK
32 ra3oB. 3aKOH 26.12.2 https://m.edsoo.ru/ff
ABorajipo 023 0d542¢
Brruncienus
00BEMa,
KOJIUYECTBA
BEIIleCTBA rasa 1o bubmorexa LHOK
33 ero H3BECTHOMY 29.12.2  https://m.edsoo.ru/ff
023 0d55a0
KOJIMYECTBY
BEILIECTBA WJIH
00BEMY
Brrancnenus
00BEMOB Ta30B 1O
bubnmnorexa LIOK
34  YPAPHEHIO 09.01.2 hitps:/m.cdsoo.ru/ff
peaxkuuu Ha"OCHOBC 004 0d5708
3aKOHA 00BEMHBIX
OTHOIIIEHUH Ta30B
35 duznyeckue u but6mmorekxa [IOK
XUMHYECKHE 12.01.2 https://m.edsoo.ru/ff
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CBOMCTBA BOJBI 024 0d587a
CocraB
OCHOBAHML bubnunorexa LIOK
36 HoHsTie 06 16.01.2 https://m.edsoo.ru/ff
024 0d59e2
WHAKATOpaxX
Bonaa xak
PacTBOPHTEIIb.
Hacepinenssie u
HCHACHIIICHHBIC bubmorexa HOK
37 PACTBODHI. 19.01.2 https://m.edsoo.ru/ff
024 0d5b40
MaccoBas o5
BEIIIECTBA B
pacTtBope
[IpakTnueckas
pabota Ne 5 o
TeMe
«[Ipurorosnenue bubnuoreka [IOK
38 PacTBOPOB C 23.01.2 | https://m.edsoo.ru/ff
onpenenEHHO 024 0dSeba
MAacCOBOH IoJIeH
PpacTBOPEHHOTO
BEIIIECTBAY
KoHnTponbHas
paGora Ne2 110 bubmmoreka [IOK
39 Teme «Kucropox 26.01.2 https://m.edsoo.ru/ff
' 024 0d6342
Bonopoa. Boga»
OKCHUIBI: COCTaB, bubnmorexa LIOK
40 Kiaccudukanus, 30.01.2 | https://m.edsoo.ru/ff
HOMEHKJIaTypa 024 0d664e
[Tonyuenue u
XUMUYCCKHE
CBOlCTBa bubnmorexa LIOK
41 KHCIIOTHBIX, 02.02.2 https://m.edsoo.ru/ff
OCHOBHBIX U 024 0d664e
aM(OTEpHBIX
OKCHJIOB
OcHoBaHUS:
COCTaB but6mmorekxa [IOK
42 KHaCCH’ PR 06.02.2  https:/m.edsoo.ru/ff
’ 024 0dé67ca
HOMEHKJIaTypa
13 [Tonyuenue u bu6muoreka [JOK
XHUMHYECKHE 09.02.2 https://m.edsoo.ru/ff
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CBOICTBa 024 0d67ca
OCHOBaHUM
Kucnorsr: cocras, bubnunoreka LIOK
44 Knaccudukanus, 13.02.2  https://m.edsoo.ru/ff
HOMEHKJIaTypa 024 Odfee2
[Tonyuenue u bubnmoreka [JOK
45 XHMHYECKHE 16.02.2  https://m.edsoo.ru/ff
CBOICTBA KUCJIOT 024 Odfee2
Conu (cpennue):
HOMEHKJIATypa,
CLOCOGLL bubnunorexa LIOK
46 e — 20.02.2 | https://m.edsoo.ru/0
’ 024 0ad9474
XHMHYECKHE
CBOMCTBa
[IpakTuueckas
pabota No 6.
Pemenue
SKCIEPUMEHTAJIbH bubnmoreka [JOK
47 BIX 3aJ1a4 110 TEME 27.02.2  https://m.edsoo.ru/0
«OCHOBHEBIE 024 0ad9b7c
KJIACChI
HEOPTaHUYECKUX
COEJTUHEHMI»
I'enetnmueckas
CBA3b MEXKIY bubnuorexa LIOK
48 KJIaccaMu 01.03.2 https://m.edsoo.ru/0
HEOPTAHUYECKHX 024 0ad9as0
COEIMHEHU I
O06001menue u bubnmorexa LIOK
49 CHUCTeMaTH3aIUs 05.03.2  https://m.edsoo.ru/0
3HaHUil 024 0ad9cb2
KoHnTponbHas
pabora Ne3 o
teme "OCHOBHEIC bubmorexa LHOK
50 CTACCHL 12.03.2 https://m.edso00.ru/0
024 Oad9¢la
HEOPTaHHYECKUX
coenqnHeHni"
[IepBble moNBITKN
KJIacCCU(PUKAITIHI bubnmnotexa LIOK
51 XHUMHYISCKHX 15.03.2 https://m.edso0.ru/0
3JIECMEHTOB. 024 0ad9ffa
Iloustue o
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rpynmnax cXOoaHbIX
3JIEMEHTOB
[Tepuoanueckuii
3aKOH U
[lepuoanueckas bubnuoreka [JOK
52 cHCcTeMa 19.03.2 https://m.edsoo.ru/0
XUMHYECKUX 024 Oada52c¢
anemenToB /l. 1.
Meunneneena
TTepuoTbi, rpyIIIbI, bu6nmoreka [IOK
53 P — 22.03.2 https://m.edsoo.ru/0
024 Oada52¢
CrpoeHue aToOMOB. bubnmoreka [JOK
54 CocTaB aTOMHBIX 02.04.2 https://m.edsoo.ru/0
saep. M3oTonsl 024 0ada342
Crpoenue
AIICKTPOHHBIX
000JI04EK aTOMOB bubnunoreka LIOK
55 3JIEMEHTOB 05.04.2  https://m.edsoo.ru/0
[epuonnueckoit 024 Oadabbc
cuctemsl J1. W.
MemneneeBa
XapakTepucTuka
XAMHYECKOTO
3JIEMEHTa 10 ero bubmuoreka [{OK
56 TIOJIOKEHHUIO B 09.04.2 https://m.edsoo.ru/0
[Tepuoanaeckoit 024 Oada824
cucteme /1. H.
MenneneeBa
3HaueHne
[Iepnonnueckoro
3aKOHA JIJIS
bubmmoreka IIOK
57 PASBITHI HayRH | 12.04.2 https://m.edso00.ru/0
npaktuku. J[. W. 024 0ada%6e
MenneneeB —
YU4€HBIH, IIEAATOT U
TpaKIaHUH
e
58 B —— 16.04.2 https://m.edsoo.ru/0
024 Oadaab8
3JIEMEHTOB
59 HNonnas bubnuoteka [JOK
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XHUMHUYECKasA CBI3b 19.04.2 https://m.edsoo.ru/0
024 Oadac34
KoBanenTHas bubnunoreka LIOK
60 oJIIpHAast 1 23.04.2  https://m.edsoo.ru/0
XUMHAYECKAs CBA3b 024 Oadaab8
KoBanenTHas bubnunorexa LIOK
61 HETIOJIsIpHAS 1 26.04.2  https://m.edsoo.ru/0
XUMHUYECKAS! CBA3b 024 Oadaab9
Crrewets bu6nmoreka [IOK
62 1 30.04.2 https://m.edsoo.ru/0
OKHUCIIEHHS 024 0adacds
OKHCIUTEIBHO- bu6nmoreka [IOK
63 BOCCTAaHOBUTEILHEI 1 03.05.2 https://m.edsoo.ru/0
€ peakIuu 024 0adb076
OKUCIHTEI bubnuoreka [{OK
64 1 07.05.2 https://m.edsoo.ru/0
BOCCTAaHOBUTEIHN 004 0adb076
KonTponbnas
pabota Ne4 o
teme «CtpoeHue bubmorexa [IOK
65 1 10.05.2 https://m.edsoo.ru/0
aToMa. 024 0adb486
XuMudeckast
CBSI3b)
Pe3epBHBIN ypOK.
0 60gHIGHI/IeyE bubmmoreka [IOK
66 1 14.05.2 https://m.edsoo.ru/0
CHCTehfaTHSaHHH 004 0adb33c
3HAHUNA e
Pe3epBHBIN ypOK.
0 60gH_ICHI/IeyII; bubmmoreka [IOK
67 1 17.05.2 https://m.edsoo.ru/0
CHCTehfaTHSaHHH 024 0ad9ch2
3HAHUNA ——
Pe3epBHBIN ypOK.
0 60gmeHHeyE but6mmorexa [IOK
68 1 21.05.2 https://m.edsoo.ru/ff
CI/ICTel\faTI/ISaI_II/ISI 004 0d61c6
3HAHUN E—
OBILIEE
KOJIMYECTBO
4 4
YACOB I1O 68
[TPOIT'PAMME
9 KJIACC
Ne  Tema ypoka KoanuectBo yacos Hara DJIeKTPOHHbIE
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n/ Bee Kontposas  IlpakTHyec  m3y4eH uudposeie
n HbIEe KHe us o0pa3oBaTe/bHbIE
ro padoThbI padoTbI pecypcbl
Ilepuonnueckuii
3aKOH.
Ilepnonnueckas bubnmoreka [JOK
1 crucrema 1 04.09.2 https://m.edsoo.ru/00
XUMHYECKAX 023 adb59%e
snemenTtoB 1. U.
MeHneneeBa
3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOMCTB Bubaunorexa [IOK
2 XUMHYECKHUX 1 07.09.2 https://m.edsoo.ru/00
3JIEMCHTOB 023 adb6b6
IIEPBBIX TPEX
MepPHOJIOB
Knaccudukanms
I HOMeHKIaTYpa bu6mmoreka [IOK
3 HeOpraHuHeCKH 1 11.09.2 https://m.eds00.ru/00
023 adb7e2
X BEIIECTB
Bunbr
XUMHYECKOH bu6mmoreka [IOK
4 CBSI3U U THUIIBI 1 14.09.2 https://m.eds00.ru/00
KPUCTAITINYECKH 023 adbac6
X pemETOK
KonTponbHas
pabota Nel 1o
TeMe
«IIoBTOpEHue n
5 yriayOnenue 1 1 18.09.2
3HaHUH 023
OCHOBHBIX
pa3ziesoB Kypca
8 Kkiacca»
Knaccudukammst
XAMHYECKHAX bubmuorexa [JOK
6 peakuuii mo 1 21.09.2 https://m.edso0.ru/00
pa3IMYHbIM 023 adbcb0
npU3HaKaM
7 [Tonsitue o 1 bubnmuotexa [JOK
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CKOpOCTHU
XUMHUYECKOH
peaKkiuu.
ITonsarue o
TOMOTE€HHBIX U
TreTEPOreHHBIX
peaKImsIX

ITonsarue o
XHUMUYECKOM
PaBHOBECHH.
®DakTophl,
BIIMSIOIIME Ha
CKOPOCTH
XUMHYECKOHN
peaKiuu u
ITOJIOKCHHE
XHUMHUYECKOTO
paBHOBeECHS

25.09.2
023

28.09.2
023

https://m.edsoo.ru/00
adbe9a

bubmuoreka [JOK
https://m.edso0.ru/00
adc28¢

OKHUCITUTENBHO-
BOCCTAHOBUTEIIb
HBIC PCAKITUU

02.10.2
023

bubmuorexa [JOK
https://m.edso0.ru/00
adcade

10

Teopus
AIIEKTPOJIUTHIEC
KoM
JIUCCOLIMAIHH.
CuIlbHBIE U
cia0ble
AIEKTPOIUTHI

05.10.2
023

bu6mmoreka [JOK
https://m.edso00.ru/00
adcd68

11

HNonnsie
ypaBHEHUS
peakuun

09.10.2
023

bu6nmoreka [JOK
https://m.edso0.ru/00
add448

12

13

XuMudueckne
CBOMCTBaA
KHCJIOT U
OCHOBaHHI B
CBETE
MIPEJCTaBICHUI
00
AIEKTPOJIUTHYEC
KOM
JTMCCOIAITAH

XUMHYECKHUE

12.10.2
023

bubmuorexa [JOK
https://m.edso0.ru/00
adds5d8

bu6nmoreka [JOK
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

CBOICTBA coJiei 16.10.2 https://m.edsoo.ru/00

B CBETE 023 add8b2

MPEJCTaBICHUI

00

AJICKTPOJIUTHYEC

KoH

JIUCCOITUAITAN

[TonsTue o Bubanorexa [IOK
14 TUAPOIIHN3E 19.10.2 https://m.edsoo0.ru/00

coJieit 023 add9d4

O6o0meHue u bubnuorexa [JOK
15 CHCTEMAaTHU3allH 23.10.2 https://m.eds00.ru/00

3HAHUHI 023 addd12

[IpakTnueckas

pabota Ne 1. bubnunoreka [JOK
16 «Pemmenne 26.10.2 https://m.eds00.ru/00

IKCIIEPUMEHTAI 023 addbfa

BHBIX 33729

Kontponbnas

paborta Ne2 o

TeMe

«OIIEKTPOIUTUY bubnuoreka [IOK
17 eckas 09.11.2 https://m.edso0.ru/00

JUCCOLMALISL. 023 addec0

XUMHUYECKHE

peaxiuu B

pacTBopax»

OO6mas

XapaKTepUCTHKA

— bu6mmoreka [IOK
18 XHMITecKIe 13.11.2 https://m.edso0.ru/00

. 023 addfe2

CBOMCTBA Ha

npuMepe XJopa

XJI0pOBOAOPOA.

Consanas

KHUCIIOTA, bu6mmorexa [IOK
19 XUMHYICCKHE 16.11.2 https://m.eds00.ru/00

CBOMCTBA, 023 adel04

MOJTyYeHUE,

IPUMCHEHUE
20 [IpakTnueckas bubnuorexa [IOK

pabota Ne 2 mo 20.11.2 https://m.edso00.ru/00
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

TEMe 023 ade348
«Ionyuenue
COJISTHOM
KHCJIOTHI,
HA3y4YEHHE €€
CBOMCTB»

Brruncaenus mo
ypaBHEHUSAM
XUMHYECKUX bubmuoreka [JOK
21 peaKIuii, eciau 1 23.11.2 https://m.edsoo.ru/00
OJINH U3 023 ade488

pEarcHTOB JIaH B

N30BITKE

OO0mas
XapaKTEePUCTHKA
31eMeHTOB VIA-

bu6mmoreka [IOK
1 27.11.2 https://m.eds00.ru/00
023 ade64a

22

T'pYyHIIbL

AJnnoTponHbie
MoauUKaITIH
CepBL.
Haxoxnenue bu6mmoreka [IOK
23 cepbl U eé 1 30.11.2 https://m.edso0.ru/00
COEIMHEHNH B 023 ade64a

pHUpoJIe.
XuMHUYeCKHe

CBOMCTBA CEpBI

CepoBogopoy,
CTpOEHHE, bubnuoreka [IOK
24 ¢buznueckue u 1 04.12.2 https://m.edso0.ru/00
XUMHYECKHE 023 ade802

CBOMCTBA

Oxcuppl cepsl.
Cepnas
KHUCJIOTA, bubmuorexa [JOK
25 buznueckue u 1 07.12.2 https://m.edsoo.ru/00
XUMHUYECKUE 023 adea28

CBOICTBA,
MIPUMEHEHUE

XuMudeckre
bubmuorexa [JOK

1 11.12.2 https://m.edsoo.ru/00
023 adec8a

peakuuu,
Jexalme B
OCHOBE

26
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

MPOMBINIICHHOT
o cnocoba
MOJTy4eHUS
cepHOH
KHUCJIOTHI.
Xumudaeckoe
3arpsi3HEHUE
OKpYKaroleun
cpenbl
COCAUHEHHUSIMHU
cepbl

27

Brrancnenue
MacCOBOM O
BBIXOJ1a
MPOJIyKTa
peakiuu

14.12.2
023

bubmuorexa [JOK
https://m.edso0.ru/00
adec8a

28

29

30

31

Obwas
XapaKTepUCTHKA
351eMeHTOB VA-
rpynmsl. A30T,
pacnpocTpaHeH!
€ B IIPUPOJIE,
dusnueckue u
XUMHUYECKHE
CBOMCTBA

AmMMuak, ero
dusnueckue u
XUMHUYECKHE
CBOICTBA,
HOJy4EeHUE U
pUMEHEeHHE

IIpaxTrueckas
pabota Ne 3 o
TEME
«Ionyuenue
aMMHaKa,
W3y4YEHUE €TI0
CBOMCTB»

A3zoTHas
KHCJIOTa, e&
buznueckue u
XUMHYECKHE

18.12.2
023

21.12.2
023

25.12.2
023

28.12.2
023

bubmuorexa [JOK
https://m.edso0.ru/00
adeeab

bu6mmoreka [IOK
https://m.edso0.ru/00
adf004

bu6mmorexa [IOK
https://m.edso00.ru/00
adf180

bu6mmorexa [IOK
https://m.edso0.ru/00
adf306

[okymMeHT co3aaH B anekTpoHHow copme. Ne 127 ot 13.03.2024. NcnonHutens: Xanuynnos M.3.
Ctpanuua 32 n3 41. CtpaHuua cosgaHa: 13.03.2024 11:44

rl’ INIEKTPOHHbIH
=® TATAPCTAH



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

CBOMCTBA

Hcnons3oBanne
HUTPATOB U
coJIei aMMOHUS
B KauecTBE

MUHEPATBHBIX
bu6mmoreka [IOK

1 11.01.2 https://m.edsoo.ru/00
024 adf518

ya00peHuil.

32
XUMHYECKOE

3arpsisHEHHe
OKpYyKaroleu
Cpelibl
COETMHEHUSIMU
azoTa

®ochop. Okcun
docdopa (V) u

ochopras
E)HCE;TI; bu6mmoreka [IOK
33 b ’ 1 15.01.2 https://m.eds00.ru/00
W3WUYECKUe U 024 odf6ga

XUMHNYCCKHUC
CBOMCTBA,
MOJIyYCHHUE

Hcnonb3oBanue
docdaroB B
KauecTBe
MHUHEpaTbHBIX bu6mmoreka [JOK
34 yI0OpeHwUil. 1 18.01.2 https://m.eds00.ru/00
3arpsi3HEeHuE 024 adfc20

IIPUPOJHOMN
CpeIib
dbocharamu

Yraepon,
pacrpocTpaHeH!
€ B IIPUpO/IE,
dusnueckue u
XUMHUYECKHE

bu6mmoreka [IOK
1 22.01.2 https://m.eds00.1ru/00
024 adfd9c

35

CBOMCTBA

Oxcuppl
yriepoja, ux
dusnueckue u
XUMHUYECKHE

bu6mmorexa [IOK
1 25.01.2 https://m.eds00.1ru/00
024 adfebe

36

CBOMCTBA.

DKOJIOTUUYECKUE
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poOJIeMsl,
CBSI3aHHBIE C
OKCHJIOM
yraepona (IV)
VYronpHas bubmuorexa [JOK
37 KHCJIOTa U €€ 29.01.2 https://m.edso0.ru/00
coJIn 024 ae006¢
[IpakTnueckas
pabota Ne 4 o
TeMe
"Ilonyuyenue bubnnoreka [HOK
38 YTJIEKHUCIIOTO 01.02.2 https://m.eds00.ru/00
rasa. 024 ae027e
KauecTBennas
peakius Ha
KapOoHaT-HOH"
IlepBoHavanbHbI
€ TIOHATHS 00
OPraHIYECKHX bubnuorexa [JOK
39 BeIIECTRAX KAK 05.02.2 https://m.eds00.1ru/00
024 ac054¢
0 COeTMHEHUAX
yriaepoaa
Kpemuuii 1 ero bu6mmoreka [IOK
40 COTHHCHHS 08.02.2 https://m.edso0.ru/00
024 ac080a
IIpakTnueckas
pabota Ne 5.
Pemenue
JKCIIEPUMEHTAI bubnnoreka [JOK
41 BHBIX 33J1a4 IO 12.02.2 https://m.edso0.ru/00
TEME 024 ae0bf2
«Baxnenmue
HEMETAILIBI U UX
COCTMHECHUS»
KonTtponbnas
pabota Ne3 o
TeMe bubnmoreka [JOK
42 «BaskHeie 15.02.2 https://m.edsoo0.ru/00
024 acOel8
HEMETAILTBI U UX
COCTMHECHUS»
43 Ob6mas bubnmoreka [JOK
XaPAKTEPUCTHKA 19.02.2 https://m.edsoo.ru/00
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHYECKHX
2JIEMEHTOB —
METaJIJIOB.
MeTammyeckas
CBS3b U
MeTaJUImyecKas
KpHUCTaJUIMYECKa
A peleTKa.
duznueckue
CBOMCTBaA
METaJI0OB

024

acl03¢

44

XuMH4yecKue
CBOICTBA
METaJlIOB.
DIEKTPOXHUMHUYE
CKUH psiI
HanpsHKeHUH
METAaJIJIOB

22.02.2
024

bubmuorexa [JOK
https://m.edsoo.ru/00
acll56

45

OO0mue
CIIOCOOBI
MOJTYYCHUS
METaJJIOB.
CiaBbl.
Brraucnenus mno
YpaBHEHUSAM
XUMHYECKHAX
peaKunii, eciu
OJIVH U3
peareHToB
COLEPKUT
pUMecH

26.02.2
024

bu6mmoreka [IOK
https://m.edso0.ru/00
aell56

46

TTonsaTtue o
KOppO3HH
METAJIOB

29.02.2
024

bu6mmoreka [JOK
https://m.edso00.ru/00
acl278

47

48

49

[llenounnie
METaJIIbI

OKcuael U
TUAPOKCHUIBI
HATPUS U KaJIHsI

[Ienouno3zemen

BHBIC MCTAJIJIBI —

04.03.2
024

07.03.2
024

11.03.2

bu6mmorexa [IOK
https://m.edso0.ru/00
ael4b2

bu6mmorexa [IOK
https://m.edso00.ru/00
ael4b2

bu6mmorexa [IOK
https://m.edso00.ru/00
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

KaJbIUH U 024 aelSe8
Maraui
Baxwneiimue bubmuorexa [JOK
50 COCIMHCHUS 14.03.2 https://m.eds00.ru/00
KaJIbIUS 024 aelSe8
0O00011eHuEe 1
51 CHCTEMAaTU3aLU 18.03.2
3HaHMH 024
KéctkocTn bubnumoreka [IOK
52 BOJBI U CIIOCOOBI 21.03.2 https://m.eds00.1ru/00
€€ yCTpaHeHus 024 ael1886
IIpakTrueckas
pabota Ne 6 o
Tene bubmuorexa [JOK
53 KECTKOCTE 01.04.2 https://m.eds00.ru/00
024 aclae8
BOJIBI 1 METObI
e€ ycrpaHeHus"
bubmuorexa [JOK
54 AmomMuHui 08.04.2 https://m.eds00.ru/00
024 aclc64
AmdorepHbie
cBOHCTBA bubmuorexa [JOK
55 OKCHIA 1 11.04.2 https://m.edsoo.ru/00
024 aelc64
THUAPOKCUIA
bu6mmoreka [JOK
56 Kemneso 15.04.2 https://m.edsoo.ru/00
024 ae1d86
Oxcupsl,
FHAPOKCHIBI 1 bu6mmoreka [IOK
57 18.04.2 https://m.edsoo.ru/00
coun xkene3a (1) 024 ac35e6
u xenesa (I11)
O6o0menue u
58 CHUCTEMAaTHU3AIIHS 22.04.2
3HAHUU 024
[TpakTnueckas
pabota Ne 7.
Pemenue bubnuorexa [JOK
59 AKCIIEPUMEHTAI 25.04.2 https://m.edso0.ru/00
BbHBIX 3a1a4 110 024 ae3de8
TeMe
«Baxueite
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTaJIbI U UX
COCOAUHCHU A

60

Brraucnenus no
YpaBHEHUSAM
XUMHYECKHUX
peaKuuii, eciu
OJIMH U3
pEareHTOB JIaH B
HU30BITKE HUJIH
COJICPXKUT
MIPUMECH.
Brraucnenus
MacCOBOM O
BBIXOJIa
MPOJIyKTa
peakiuu

29.04.2
024

bubmuoreka [JOK
https://m.edsoo.ru/00
acl750

61

62

63

64

65

66

O060061IEHNE U
CUCTEMATH3ALUS
3HAHUN

KonTponbhas
pabota Ned o
TeMe
«Baxnenmmue
METaJIIBI U UX
COCTMHECHUS»

BemiectBa u
MaTepHuabl B
TTOBCETHEBHOM
’KH3HH YeJ0oBeKa

XHUMHYECKOE
3arpsi3HEHUE
OKpYKaroleun
cpenbl

Ponp xumuu B
pelIeHnn
DKOJIOTHYECKHUX
npoOem
PesepBHbIit
YPOK.
O06o061IeH e U
CHCTEMAaTHU3allHs
3HAHWI

02.05.2
024

06.05.2
024

13.05.2
024

16.05.2
024

20.05.2
024

22.05.2
024

bu6mmoreka [IOK
https://m.edso0.ru/00
ae3f50

bu6mmoreka [IOK
https://m.edso0.ru/00
ae4270

bu6mmorexa [IOK
https://m.edso0.ru/00
ae4270

bu6mmorexa [IOK
https://m.edso0.ru/00
ae0dOa
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae0d0a

67

PesepBHbIit
YPOK.
O0o061IeHNE U
CHCTEMAaTH3aLHs
3HAHUMN

24.05.2
024

bu6mmoreka [IOK
https://m.edsoo0.ru/00
adb33c

68

Pe3epBHbIit
YPOK.
0O0001EeHuEe 1
CHCTEMAaTH3aLHs
3HAHUMN

25.05.2
024

bu6mmoreka [IOK
https://m.edsoo.ru/00
ad9cb2

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxrmonepHoe o6miectBo «M3narensctBo «lIpocBerenre»

* Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WN.T'., Cnagkos C.A.,

AxuuonepHoe obmectBo «M3narensctBo «IIpocBerenne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

https://edsoo.ru/

https://resh.edu.ru/

https://fipi.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 127 ot 13.03.2024
WHuumatop cornacoBanua: Xanuynnos M.3.
CornacoBaHune nHnguunposaHo: 13.03.2024 11:45

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Xanuynnos M.3. 13.03.2024 - 11:45

[okymeHT co3aaH B anekTpoHHon copme. Ne 127 ot 13.03.2024. VcnonHuTens: Xanuynnos M.3. N IIEKTPOHHbIA
CtpaHuua 41 u3 41. Ctpanuua cosgana: 13.03.2024 11:45 =¥ TATAPCTAH



