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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA HAa OCHOBE
TpeOOBaHMI K pe3ylIbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro
oOpazoBanus, mpenacraBieHHbIx B @T'OC OOO, a takke Ha OcHOBe (enepanbHON paboueit
InporpaMmbl BOCIIUTAHUA U C y‘IéTOM KOHICHIIHWHU ITPCTIoAaBaHUA y‘Ie6HOFO npeamMera «XUMHUSI» B
oOpa3oBaTeNIbHBIX opranm3ausx Poccuiickoit denepamum.

[Iporpamma mo XuMUHM Ja€T TPEACTABICHUE O LENAX, OOmell crpareruu OOydeHHs,
BOCIIUTaHUSI W Ppa3BUTHUsSI OOy4alOUIUXCS CpPEACTBAMU Y4eOHOrO MpeAMETa, YCTaHABIIMBAET
o0s3aTenpHOE MPEAMETHOE COJIEp’KaHue, NMPEeIyCMaTpUBAaeT pacIpelielieHHe ero Mo Kiaccam u
CTPYKTYPUPOBAHUEC IO pa3aciiaM U TEMaM IPOrpaMMbl IO XUMUHU, ONIPCACITIACT KOJINYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKN COACPIKAHUA, PEKOMCHAYCMYIO IMOCICOOBATCIBHOCTE H3YUYCHUA
XUMHH C Y4ETOM MEXKMPEIMETHbIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00YyYaroIUXCsl, ONpenesieT BO3MOKHOCTH MpeAMETa JUlsl peaanu3aluu
TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTeilbHONM MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKkKe TpeOOBaHUH K pe3yabTaTaM oOy4eHHs] XUMUU Ha YPOBHE
Heﬂeﬁ HU3Yy4CHHUA TMNpeaAMETa W OCHOBHBIX BHJI0OB y‘-Ie6HO-H03HaBaTeHBHOI71 ACATCIIBHOCTHU
00yJaroIIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHME XUMHUH CIYXUT OCHOBOHW JJisi (POPMUPOBAHUS MHUPOBO33PEHHUS OOy4aroUIerocs, ero
MIpPe/ICTaBICHUM O MaTepualbHOM EJUHCTBE MUPA, BAXKHYIO POJb UIPAIOT (GOpMUpYyEMble XUMUEH
MIpPEJICTaBJICHHS] O B3aUMOIIPEBPALIEHUSIX IHEPIUU U 00 HBOJIIOLUU BEIIECTB B MPUPOJE, O MyTAX
pelieHus riao0albHBIX MpoOJeM  yCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA —  ChIPbEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TIPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3alliii BO3MOXKHOCTEH JUIsl caMOpPa3BUTHS U (POPMUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ o011ei u QyHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHpOBAHHE MBILIUICHUS U TBOPYECKHX CIIOCOOHOCTEH oOydaromuxcs,
HAaBBIKOB ~ UX  CAMOCTOSATEIbHOW  y4eOHOW  JIEATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yMEHUN, HEOOXOOUMBIX Kak B TIIOBCEJHEBHOM JKM3HHU, TaKk U B
npodeccuoHaIbHOM 1eATEIbHOCTH;

3HAKOMHUT CO CIENU(PHUKON HAYYHOTO MBILIUICHUS, 3aKJIabIBAET OCHOBBI 1[EJIOCTHOTO B3IJIs/1a
Ha EIWHCTBO TPHUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanmoM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOU! IPaMOTHOCTH O0YUYaIOUINXCS;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHMS K €CTECTBEHHO--HAyYHBIM
3HaHMUSM, K TMPHPOJE, K YEIOBEKYy, BHOCHUT CBOM BKIaJ B SKOJOrH4eckoe oOpa3oBaHUE
oOyuaromuxcs.

JlaHHble HampaBieHHUs B OOYYECHMM XMMHMM OOECHEeUMBAIOTCS CHEeUU(UKON COAepiKaHUs
y4eOHOTO MpeaMeTa, KOTOPBIN SBISETCS MelIarorndeckl aJanTUPOBAHHBIM OTpaKeHHEeM 0a30BOM
HayK{ XHUMUH Ha OTpeIeIEHHOM dTarne e€ pa3BUTHI.

Kypc xumuM Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHsS OPHUEHTHPOBAH HAa OCBOEHHUE
00y4aromMMHCs CUCTEMBbl NEPBOHAYAIBHBIX MOHATUNH XHUMHMH, OCHOB HEOPraHMYECKOW XUMHUM H
HEKOTOPBIX OTAEITbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojep:KaHUs MPOrpaMMbl 10 XUMHUHU CPOPMHPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxona k e€ m3yueHuto. CopepikaHHe CKJIAJIbIBA€TCS M3 CHUCTEMbI MOHATHH O XMMHYECKOM
SJIEMEHTE U BEUIECTBE U CHCTEMBI MOHATUH 0 XUMHUYeCKO# peakiuu. O6e 3TH CHCTEMBbI CTPYKTYPHO



OpraHM30BaHbl 10 NPUHLUIY IOCIEA0BATENIbHOIO PA3BUTHS 3HAHMM HAa OCHOBE TEOPETHUECKUX
IIPEICTaBICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AIIEKTPOIUTHIECCKON TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE OHMIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATENBLHO OT OJHOTO YPOBHSI K APYTOMY, BBIIIOJIHSAS
(GyHKIMM OOBSICHEHHS U NPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUYECKOTO
MPUMEHEHUSI U TIOJyYEHHS] U3y4aeMbIX BEIIECTB.

OcBoeHne nporpaMMbl IO XUMHHM CHOCOOCTBYET (HOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMHUYECKOM COCTABJLIIONIEN HAy4YHOW KApTUHBI MHpa B JIOTHKE €€ CHUCTEMHOM HPUPOJBI,
LIEHHOCTHOTO OTHOUIEHMS] K HAyYHOMY 3HAHUIO U METOJaM IO3HaHMs B Hayke. M3yueHue Xxumuu
MIPOMCXOJUT C TPUBJICYCHUEM 3HAHUM M3 paHEe M3YYEHHBIX y4EOHBIX MpeaMeToB: «OKpyxarouuil
Mup», «buomnorus. 5-7 knacce» u «dusmnka. 7 Kaacey.

[Ipn m3ydyeHun XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHMM OCHOB XMMHYECKOW HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, TPAKTUUECKOM JeATEIbHOCTH YeloBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3agadya y4eOHOTO mpeaMeTa COCTOMT B (GOpMUPOBAHUU
CUCTEMbl XHMHYECKUX 3HAHUM — BaXHEHIINX (PAKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHUH, JIOCTYNHBIX OO0OOIIEHUH MHPOBO33PEHYECKOTO XapakTepa, s3blKa HAayKd, B
NPUOOLIEHUN K HAay4HBIM METOAaM IMO3HAHUS IPU M3YYEHHMH BELIECTB MU XMMUYECKHUX peakuuil, B
(GopMHUpPOBaHMM M pPa3BUTHM II03HABATEJIbHBIX YMEHMH M HMX MPUMEHEHMH B Y4eOHO-
MIO3HABATENbHON M Y4e€OHO-UCCIEN0BATENbCKOW JESATENbHOCTH, OCBOECHUM IMpaBWJl O€3011acHOI0
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy wm3yyeHMHM XUMUU Ha YPOBHE OCHOBHOIO 0OLIEro oOpa30BaHUS BaXHOE 3HAUCHHE
IpUOOpeN Takue Lelu, Kak:

— (GOpMHUpPOBAaHHME HHTEJUIEKTYyalbHO PAa3BUTON JIMYHOCTH, T'OTOBOM K camMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIILHOMY IPUHATHUIO pEelIeHUH, CIOCOOHON alanTUPOBATHCS K OBICTPO
MEHSOIUMCS YCIOBUAM JKU3HH;

— HAamnpaBJIEHHOCTh OOy4YeHHMs Ha CHUCTEeMaTH4eckoe INpuoOllieHne oOyyaromuxes K
CaMOCTOSITEJIbHON MO3HABATEIBHON JESITeIbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (GOPMHUPYIOLINM
MOTHBALMIO U pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— ofecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX NPUOOPETEHHI0 OOyJaroIMMUCS OIbITa
pa3sHOOOpa3HOW JEeATEIbHOCTH, IO3HAHMS M CAMOIO3HAHMSA, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (opmupoBaHue oOmmeld (PyHKIHOHATIBHOW M €CTeCTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM
quciae yMEHU OOBSCHATh M OLIEHUBATD SIBICHUS OKPYXKAIOIIEro MHUpa, UCIOJIb3ys 3HAHUS U OIIbIT,
MIOJTy4EHHBIE TPU U3YYECHUH XUMUHU, IPUMEHSTh UX NP PEIIeHUH Mpo0IeM B IOBCEAHEBHOM KU3HU
U TPYZOBOH IEATENBHOCTH;

— (opmupoBaHue y 0Oyyaromuxcs I'YMaHUCTHMYECKUX OTHOLICHWH, MOHMMaHMs IIEHHOCTH
XMUMUYECKUX 3HAaHUW A BBIPAOOTKM HKOJIOTHUECKH 11€71ecO00pa3HOro MOBEAECHUs B OBITY U
TPYAOBOW JEATENBHOCTH B LEIAX COXPAHEHUS CBOETO 3/0POBbS U OKpYXKAlOIleW NpUpOIHON
Cpelsl;



— pa3BUTHE MOTUBAIMU K OOYYCHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITMTAHHIO Ha
OCHOBE YCBOGHHS OOIICUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npodmiis u
HAIPaBJICHHOCTH JaJIbHEHIIIEr0 00yICHUSI.

OOiiee 4KCIO 4YacoB, OTBEAEHHBIX Uil M3YYCHUS XMMHHU HA YPOBHE OCHOBHOIO OOIIErO
oOpa3oBanus, coctaBisier 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Henen), B 9 kimacce — 68
4acoB (2 Jaca B HEJEIII0).



COJEPKAHUE OBYYEHUA

9 KJIACC

BemecTBo M XMMHUYeCKas peakuus

[lepnognueckuit 3axkoH. Ilepmoauueckas cucremMa Xxumudeckux oaemeHroB [J[. WM.
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHUYECKUX JIEMEHTOB
MEPBBIX TPEX NEPHUOJIOB, Kaldusl, KAIbIHUS M WX COCAUHEHUW B COOTBETCTBUMU C IOJIOKEHHUEM
aneMeHTOB B [lepronyueckoi cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJBI XHMHUUYECKOW CBsi3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBHCHUMOCTbH CBOMCTB BEIIIECTBA OT TUIA KPUCTAIUTMYECKON PEMIETKY U BUJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHWYECKHMX BEHIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIUXCS K PA3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHUM, TeHETUUeCKas CBSI3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanus XUMUYECKUX peaKIUil MO pa3IuYHBIM Tpu3HaKaM (M0 YHUCIy U COCTaBy
YYaCTBYIOIINX B PEAKIIUH BEUIECTB, MO TEIUIOBOMY (D eKTy, MO0 M3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX AJIIEMEHTOB, IO 0OPATUMOCTH, TI0 YYACTHIO KaTaau3aropa). JK30- U SHJIOTEPMHUIECCKUE
peaKIfu, TePMOXUMUIECKIE YPABHECHHUS.

[TonsitTne o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX W HEOOPATHMBIX
XUMHUYECKUX peaknusax. [IoHATHEe 0 TOMOTEHHBIX U reTeporeHHbIX peakiusax. [lonarue o karamuse.
[Tonatre 0 xuMHuYecKOM paBHOBecHU. PAKTOPBI, BIMSIONIME HA CKOPOCTh XUMUYECKON pEaKIMU U
MTOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — PEAKIMH, JJIEKTPOHHBIA OajaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakuuu. CoCTaBiI€HUE YPAaBHEHHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopusi AAEKTPOJUTUYECKON TUCCOUMALMU. DJIEKTPOJUTHI M HEINEKTPOIUTHI. KaTHOHBI,
AHUOHBL. MeXaHU3M JUCCOLMAIMU BEUIECTB C Pa3JIMYHBIMU BUJIAMH XUMHUUYECKOU cBs3H. CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble SJeKTPOJIUTHI.

Peakuuu nonHoro obmeHa. YciioBUSA MPOTEKaHUS PeaKIMil MOHHOTO OOMEHa, IMOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHMW M COJEHl B CBETE
MIpe/ICTaBICHUM 00 3MEeKTPOIUTHYECKON Aucconuanuy. KauectBennsle peakuuu Ha HoHbI. [loHaTue
0 TUJIPOJIU3E CONEH.

Xumuueckuii Ixkcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJJIOB M HEMETaUIOB (TpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOpUJIAa HATPUS), UCCIIEIOBAHUE
3aBUCHMOCTH CKOPOCTH XHMMHMYECKOW peaklMd OT BO3JACHCTBUS pa3NUYHbIX (HAaKTOPOB,
HCCIEA0OBaHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MpOLEcca JAUCCOLUALMU KHUCIIOT,
menoyeir U coyied (BO3MOXKHO HCIOJNB30BaHWE BHJIEO MAaTEpPHANOB), IMPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKAHHsS peakuii HOHHOro oOMeHa (oOpa3oBaHHE OcajKa,
BBIZIETICHUE Ta3a, OO0pa30BaHHME BOJIbI), OMbBITOB, HILTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJILHBIX pEaKIHi (TOpEeHHe, peaKkIMH pPa30oKEeHUsS, COSAMHEHHs), paclO3HaBaHUE
HEOPraHMYECKHX BEHIECTB C IMOMOIIBIO KAUECTBEHHBIX pEAKUM Ha HOHBbI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTasibl M UX COeIUHEHUS

OO0mas xapakTepucThka raioreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbBIE CTEIEHU
okucinenus. CtpoeHue W (uU3MUECKHME CBONCTBA MPOCTHIX BEIIECTB — TAJOT€HOB. XMUMHUYECKHE



CBOMCTBA Ha mpuMepe XJopa (B3aMMOJEHCTBHE C METAJUIAMH, HEMETAJUIAMH, UIeI0YaMH).
XinopoBojiopoa. ConsiHasg KHUCIOTa, XMMHUYECKHUE CBOMCTBA, MOJy4YeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOJA HA OPraHU3M 4YeJlOBEKa. BakHeHIue XJIOpUIbl M HUX HAXOXKICHUE B
pHUpo/IE.

OOmass xapakrepuctuka d1eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue W (PHU3MUECKHE CBOMCTBA IPOCTBIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOTIHbIE MOAN(UKAIINH KHCIOPOa U Cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoniopos, cTpoeHue, GU3HUecKue U XuMUIecKkue cBoicTBa. OKCHIBI Cephl KaK MPeACTaBUTEIN
KHUCIIOTHBIX OKcuJoB. CepHasi KHUCIOTa, (U3MYECKME U XHUMHUYECKHE CBOMcTBa (oOlIue Kak
MPEJCTaBUTENS KiIacca KUCIOT M crenupudeckue). XUMUYECKHe pPEeakiiy, JIe)Kalue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba MosydyeHusi cepHoi Kucinotel. IIpumenenue cepnoil kucinotsl. Conun
CepHOI KUCIIOTHI, KaUeCTBEHHAsI peakius Ha cyibdaT-noH. HaxoxaeHne cepbl U e€ coeNMHeHHI B
npupoje. XUMHYECKOe 3arpsi3HeHHE OKPYKAIoMIEH Cpensl COSAMHEHHSIMH Cephbl (KHCIOTHBIE
TIOX/IM, 3aTrPsI3HEHHUE BO3/IyXa U BOJAOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUSI.

OObmass xapakrepucTtuka 3i1eMeHTOB VA-rpynnbl. OcOOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKHUCIICHUsS. A30T, paclpoCcTpaHeHHEe B IPUPOJIE, (PU3HUECKHE U XUMUIECKUE
cBoiictBa. KpyroBopot azora B mpupojae. AMMHaK, ero (u3nMueckue M XUMHUYECKHE CBOMCTBA,
nosrydeHue u npuMmenenue. Conm aMMOHUS, UX (PU3NYECKHe U XUMHUECKUE CBOMCTBA, TPUMEHEHHE.
KadecTBeHHast peakiusi Ha WOHBI aMMOHHS. A30THasl KHCIOTa, €€ TMOJydeHHe, (U3NYecKue M
XUMHUYECKHE CBOMCTBAa (OOmIME Kak TPEACTAaBUTENS Kilacca KHCIOT M CHElU(UUECKHe).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHS B Kaue€CTBE MHUHEPAIBHBIX YIOOpEeHUN. XUMHYECKOE
3arpsi3HEHUE OKPYKaIoLIeil cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/U, 3arpSI3HEHHE BO3TyXa,
MOYBKI U Bo10EMOB). Docdop, ammoTponHbie Mogudukanun Gochopa, pusndeckne u XUMUIECKHE
ceorictBa. Okcua dochopa (V) u dochopras kucnora, GU3HUECKHE M XUMUUYECKHE CBOWCTBA,
nonydeHue. Mcnonp3oBanue pocdaroB B kKauecTBEe MUHEPAIBHBIX YI0OpEHUH.

Obmas xapakrepuctuka osyneMeHToB |V A-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUS. YTIEpoJ, auIOTPONHbIE MOAU(UKAINK, PacpoCTpaHEHHUE B
npupoje, pu3nuecKkue U XUMHUYecKue cBOMCTBa. AncopOiusi. KpyroBopor yriepoga B mpupoe.
Oxcuapl yriaepoja, ux (pusMveckue M XMMUYECKUE CBOICTBA, JIEHCTBUE HA KUBBIE OPraHU3MBI,
MOJIyuYeHHE W TPUMEHEHHE. DKOJOrHYecKue MmpolsieMbl, CBsA3aHHbIE ¢ okcuaom yriepoma (1V),
TUIOTEe3a rI00aIbHOTO MOTEIUICHUs KJIIMMaTa, NapHUKOBBIN 3(dekT. YroybHas KucioTa u e€ conu,
ux (uU3NYECKUe U XMMUYECKUE CBOWCTBA, MOJIyueHHWE U IpuMeHeHue. KauecTBeHHasi peakius Ha
KapOoHaT-uoHKI. Vcnonb3oBanue KapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHHUAX YIJepoja
(MeTaH, 5TaH, STUJIEH, alleTUIICH, ATAHOJ, TJIMIEPHUH, YKCyCHas KucioTa). [IpupoaHbie HCTOYHUKI
yTJI€BOAOPOAOB (yroJib, MIPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (OeH3MH), UX POJIb B
ObITY M mNpoMblluIeHHOCTH. [loHATHE O OHMOJOTMYECKM BaXKHBIX BEIIECTBAX: JKUpax, Oeikax,
yIJIeBOJAaX — M MX pPOJM B JKU3HM YeJoBeKka. MarepuaabHOe €AWHCTBO OPraHMYeCKHX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusnueckue M XHMHUYECKHE CBOWCTBa, IOJydeHHE U NPUMEHEHUE.
Coenunenus kpeMHus B npupojae. Ooume npenctasieHus 06 okcuae kpemuus (1V) u kpeMHueBo
kucnote. CHIIMKAThl, X MCIIOJIB30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelne cTpouTenbHbIe
MaTepuanbl: KepaMuKa, CTEKIIO0, IIeMEeHT, OeToH, xkene3o0etoH. IIpobmembr Ge3omacHOTO
UCIOJIb30BAHUS CTPOUTENIBHBIX MaTEPUANIOB B TIOBCETHEBHOM KHU3HH.



Xumuueckuii IKCnepumenm:

W3y4YeHHE O0pa3loB HEOPTraHMYECKHX BEIIECTB, CBOWCTB COJISTHOW KHCIOTHI, TPOBEACHUE
KAueCTBEHHBIX pPEaKIUi Ha XJIOPUI-UOHBI M HAONIOJCHWE NPHU3HAKOB WX IMPOTEKAHUS, OTIBITHI,
oTpaxaromme (GpU3NYECKHe M XMMHUYECKUE CBOMCTBA TAJOTEHOB W WX COCOUHCHHN (BO3MOXKHO
WCTIOJIb30BAHNE BHJICOMATEPHUATIOB), O3HAKOMJIGHHE C OOpa3laMu XJIOPHAOB (TaJIOTSHHIIOB),
O3HAKOMJIGHHE C oOOpa3namMud cepbl W €€ COCOUHEHUsSAMH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpHAJIOB), HaOMIOACHUE  Tpolecca  OOyrJIMBaHUA  caxapa  IMOJ  JCHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3Y4YE€HUE XMMHUYECKUX CBOMCTB pa30aBICHHOM CEpHOI
KHCJIOTBI, MPOBEJACHUE KAYECTBEHHON peakiuu Ha CcynbhaT-HOH W HaAOMIO/EeHHUE TpU3HAKa €&
MIPOTEKAHUS, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMHU a30Ta, (ochopa M UX COEIUHEHUN
(BO3MOKHO MCIIOJIb30BaHHE BHJIEOMATEPUANIOB), 00pa3liaMHu a30THBIX M (QochOpHBIX ynoOpeHui,
MoJIy4eHue, coOupanue, pacrio3HaBaHUE U U3yYeHUE CBOMCTB aMMHaKa, MIPOBEJICHNE KaUeCTBEHHBIX
peakiuii Ha MOH aMMOHUA U GocdaT-NOH U U3YYCHHUE NMPU3HAKOB UX ITPOTEKAHUsI, B3aUMOICHCTBUE
KOHIICHTPUPOBAHHON a30THOW KHUCJIOTHI ¢ MEIbIO (BO3ZMOXXHO HCIIOJIH30BAaHHUE BUICOMATEPUATIOB),
M3y4eHUEe MoJeNiel KPUCTALTMYECKUX PEmETOK anMasa, rpaduta, QymiepeHa, O03HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YITIEM H  YCTPOWCTBOM
MPOTHBOTa3a, MOJy4eHHue, COOMpaHHWe, pacro3HaBaHWE M HM3yYE€HHWE CBOWMCTB YIJIEKHCIIOTO Tas3a,
MPOBEJCHUE KA4YeCTBEHHBIX pPEaKIMii Ha KapOOHAT W CHJIMKAT-WOHBI M M3YUYCHHUE TPHU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOJAYKIMEH CHJIMKATHOW TMPOMBIIIJICHHOCTH, PEIICHHE
JKCIIEpUMEHTAIIBHBIX 337a4 110 TeMe «BaxHelnne HeMeTaulbl U UX COSUHEHUS.

MeTaJuibl M X COeIMHEHUS

OO011as XxapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUM UX IMOJIOKECHUS
B Ilepuomnueckoit cucreme xummdeckux snemeHToB JI. M. MenzgeneeBa u CTpOEHUSI aTOMOB.
Crpoenne wmetaiioB. Metainuyeckas CBSI3b W METAIMYECKAs KPUCTAJUIMYECKas pEeIIETKA.
DJIEKTPOXUMHUYECKUN pAl HanpsDKeHU MeTauioB. (DU3MYECKHME W XUMHYECKHE CBOMCTBA
MeTtaioB. O6mue crnocoObl mojydeHus MetamioB. [loHsATHE O KOppO3UH METalioB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CmaBel (CTanb, YyryH, IJIOPAIOMUHUIM, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[lenounble MeTaNIBL: NOJOKEHUE B [lepuoanueckoil cucteMe XuMuyeckux anemeHTon /1. M.
MeneneeBa, CTpOEHUE UX aTOMOB, HaX0XAeHHE B npupoe. PU3snueckue U XMMUUECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U THAPOKCUIIBI HATpUsl U Kajius. [IpuMeHeHne menouyHbIx
METAJUIOB U UX COEAMHEHHI.

[IlenouyHo3eMenbHbIE METAJIIBI MAarHUM M KajlbLuid: noJjiokeHue B [lepuoanueckoil cucreme
xumuyeckux sneMeHtoB [I. M. MenneneeBa, cTpoeHuME HMX aTOMOB, HAaxOXKJEHUE B MPHUPOJE.
®u3nueckue M XMMHYECKHE CBOWCTBA MarHus M Kajublus. BaxHellnue cOeqUHEHUs KajlbLus
(oxcun, rumpokcu, conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunmil: nonoxxenue B Ilepmonnueckoir cucreme xumMuueckux saeMmentoB JI. .
MenneneeBa, cTpoeHUE aroMa, HaxoxaeHue B mnpupoje. dusmyeckne U XMMHUYECKHE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumonnueckoid cucteme xumuueckux osnemeHtoB . W
MeneneeBa, cTpoeHUE aroMa, HaxoxAeHue B mnpupoje. dusmyeckne m XUMHUYECKHE CBONCTBA
xene3a. Okcunwl, ruapokcuabl u comm sxkenesa (Il) u xemeza (Ill), ux coctaB, cBoiicTBa u
MOJTy4YEeHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C 00pa3liaMy METAJUIOB M CIUIABOB, MX (PM3MUECKUMH CBOMCTBAMU, U3yUCHHE
pe3yabTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIIOJIBb30BaHUE BUICOMATEPHATIOB), 0COOEHHOCTEH
B3aUMOJICHICTBUSL OKCHJA KalbLUig MW HaTtpus C BOJOM (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), MCCIEJIOBAHUE CBOMCTB JKECTKOM BOJBI, Ipolecca TOPEHUs Kenesa B
KHUCII0po/ie (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB), IPU3HAKOB MTPOTEKAHNS KaueCTBEHHBIX
peakiuii Ha MOHBI: MarHWs, KaJjblUs, ATIOMUHMA, IUHKa, xene3a (I1) u xenesa (1), mequ (11),
HaOJIO/IEHNEe W OMHUCAHWE IMPOIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMH HATPHSA, KAJTUS U KaJIbLUSI
(BO3MOXKHO HCIIOJIB30BAaHHME BUICOMATEPHAIOB), UCCIEIOBaHHE aM(pOTEPHBIX CBOWCTB THAPOKCUIA
ATIOMUHMS U THJIPOKCHJIA IIMHKA, PEIIeHHE SKCIIEPUMEHTAIbHBIX 3a7ad Ho Teme «Baxuelimue
METaJJIbl U UX COEAUHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuasibl B NMOBCEAHEBHOW >KM3HU uelnoBeka. be3omacHoe Hcnonb3oBaHHE
BELIECTB M XHMMMUYECKHX peakuuid B ObITy. IlepBas momomip Hpu XUMHUYECKHX OXOrax H
OTpaBJICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpYXKarollel cpenbl (MpeneibHas MOMYCTHMasi KOHLIEHTPALUs
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4eCKUX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHre 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, IOJUMEPHbIE MaTEPHAIbI).

Meosrcnpeomemmnnie ceasu

Peanun3anus MeXnpenIMEeTHbIX CBS3€M NMpU W3y4EeHHMM XUMHHM B 9 Kilacce OCYLIECTBISAETCS
4yepe3 UCIOJb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITUMN, SBISIOLIUXCS
CHCTEMHBIMU JIJIsl OT/IENIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OOuire ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAYYHBIM (akT, TMIOTE3a, 3aKOH, TEOpHs, aHaJIM3,
CHHTE3, KiaccuUKalMs, MEepUOJUYHOCTh, HAOIIOAEHUE, OSKCIEPUMEHT, MOJEIMPOBAHHUE,
U3MEpEHNE, MOJIENb, IBJICHNE, TAPHUKOBBINA 3P PEKT, TEXHOJIOT s, MaTepHAIIbL.

®dusmnka: Marepus, aroM, O3JIEKTPOH, NPOTOH, HEWTPOH, MWOH, HYKIWI, H30TOIbI,
paZMOAKTUBHOCTh,  MOJIEKYJa,  JIEKTPUYECKMI  3aps], MPOBOAHUKH,  MOJYIPOBOJHHKH,
IUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, Telo, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJIMUECKAs! PELIETKA, CIUIaBbI, (PU3MUECKUE BEJIWYMHBI, CIMHULIBI
U3MEpEHNUs, KOCMUYECKOE ITPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COJHIIE.

buosorus: QoTtocunres, npixaHue, Ouocdepa, 3KOCHCTEMa, MHUHEpAJIbHbIE YIOOpeHus,
MHUKPO3JIEMEHTbI, MAaKpPO3JIEMEHTBI, TUTATEIbHbIEC BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHbIE MOPOABI, MOJIE3HBIE UCKOMIAEMBbIE,
TOIUIUBO, BOJIHBIE PECYPCHI.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI [IPOT'PAMMBI 10 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE ~pe3yJbTaThl OCBOCHHS MNPOrPaMMbl OCHOBHOTO 0OIEro oOpa3oBaHHs
JOCTUTAIOTCSL B XOJi¢ OOYYCHUS] XUMHH B €IMHCTBE y4eOHOUM M BOCIHMTATEIbHOM NESITEIBHOCTH B
COOTBETCTBUU C TPAAMIUOHHBIMH POCCUHCKUMHU COLMOKYJIBTYPHBIMU M JIyXOBHO-HPAaBCTBCHHBIMH
[CHHOCTSIMH, TPHHATHIMH B OOINECTBE MNpaBWJIAMHU ¥ HOPMaMHU IOBEJCHUS M CIOCOOCTBYIOT
MPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS M COLIUATIM3ALUHN 00yIarOLIHXCS.

JIMYHOCTHBIE PE3yJAbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO# TO3UTHUBHBIX I[ICHHOCTHBIX OPUEHTAIIMH W PACIIUPEHUE OIBITA JCATSIHOCTH Ha ¢
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOILIEHHS K OTCYSCTBEHHOMY KYJIBTYPHOMY, HMCTOPHUYECKOMY M HAyIHOMY
HACJICIMI0, TMOHMMAHHS 3HAYCHUS XHMHUYECKOH HAYKH B JKHU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HMH(pOpPMAIME O TEPEIOBBIX JOCTHKEHHSIX M OTKPBITHUSIX
MHUPOBOI M OTEYECTBCHHON XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NpPE/CTABICHUS O COIMAIBHBIX HOPMAax M TPaBHIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B 0OIIIECTBEHHO MOJIC3HOH,
y4eOHO-UCCIICIOBATEIbCKON, TBOPYECKOW U JPYTHUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM AEATENHHOCTH NPH BHIMOJHEHUH Yy4eOHBIX, MO3HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XUMHYECKHX OSKCICPUMEHTOB, CO3JaHMM Y4EOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIM B TIpoIlecce 3TOM y4eOHOH AeATeTBbHOCTH, TOTOBHOCTH
OLIEHMBAThH CBOE MOBEACHHE U MOCTYIKH CBOMX TOBAPHIIEH C MO3UIUN HPABCTBEHHBIX M MPaBOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUI MIOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MPEACTaBICHHS O  BEIIECTBE M XUMHYECKOH  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBJISIOLINE OCHOBY IS
MOHUMAaHUS CYITHOCTH HAay4YHOW KapTHHBI MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TPHPOIBI, B3AUMOCBS3SAX YEIOBEKa C MPHUPOTHOM Cpeloil, 0O POl XHMMHU B MO3HAHUH
3TUX 3aKOHOMEPHOCTEH;

[O3HaBaTeJIbHbIE MOTHBBI, HANpaBICHHBIC HA IIOJy4eHHWE HOBBIX 3HAHUH 10 XHMUH,
HEOOXOoJMMbIe sl OOBSICHEHHS HAONIOJaeMbIX MPOIECCOB U  SIBJICHUH, IO3HABATEIHLHOMH,
MH(QOPMAIIMOHHOW M YATATEIbCKOW KYJIbTYPBHI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEIILHOM PabOTHI ¢
y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIMTEPAaTypOH, JOCTYNHBIMH TEXHHYECKHMH CpEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEepeC K OOYy4eHHI0O W TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHMI0, MPOSKTHOW M HCCIENOBATENBCKONW NEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMUpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHME LIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBIO, YCTaHOBKH
Ha 3/I0pOBBI 00pa3 JKW3HU, OCO3HAHUE TMOCIEACTBUA W HEMPUATHE BPEIHBIX IPHBBIUEK
(ymoTpeOneHust aikoroJisi, HApKOTHKOB, KypeHHUs), HEOOXOJMMOCTH COOJIONCHHS TpPaBUI
0€301MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealibHOM KU3HH;

5) TpyA0BOro BOCIUTAHUS:



MHTEpEC K MPAKTHYECKOMY W3YUeHHUI0 mpodeccuil u Tpyaa pa3IMyHOTO POJia, YBAXKCHHE K
TPYAY U pe3ysibTaTaM TPYIOBOU NEATEIIBHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHHUS MMPEIMETHBIX
3HAHWUI TI0 XMUMUHU, OCO3HAHHBIN BBIOOP WHIUBUAYAIBHON TPACKTOPUU MPOIOJDKEHUS 00pa3oBaHUs
C y4€TOM IUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTHM K XHUMHH, OOINECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, yernemHoi TpodheCcCHOHATBHON EITEbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalITUPOBATHCSI B MTPO(PECCHOHAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHHWE K MPUPOJC KaK MCTOYHHKY JKU3HH Ha 3emiie,
OCHOBE €€ CyYIIECTBOBAaHMS, NMOHMMAHUE LIEHHOCTHU 3JI0pOBOro M 0Oe30macHoOro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PH3UYCCKOMY M IICHXHYECKOMY 37I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIOACHUS MPaBUI OE30IMACHOTO IMOBEACHUS INMPH padoOTe C BEIIECTBAMHU, a TAKKE B
CUTYalUsIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJIydaeMble MPU U3YYCHUH XUMHH, JJI PEIIeHUs 3a/aad,
CBSI3AHHBIX C OKPYXKAIOIIEH NPUPOJHON CpeloW, Uil TMOBBIIIEHHUS YPOBHS HKOJIOTHYECKOU
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapakTepa SKOJOTMUECKHX MPOoOJIeM M TMyTed WX penieHus
MOCPEJICTBOM METOJ0B XHMHH, SKOJOTHYECKOTO MBIILICHHS, YMEHHS PYKOBOJICTBOBAaThCS MM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeTampenMETHBIX PE3YJIbTaTOB BBIACISIIOT 3HAYMMBIE IS (OpMUpOBaHUS
MHPOBO33PEHHs OOIEHAYYHbIE TIOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUMOTe3a, (akT, CHUCTEMa,
MPOIIECC, IKCIEPUMEHT M JIPYroe.), KOTOPbIE HCIOJB3YIOTCI B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeAMeTax W MO3BOJISIIOT HAa OCHOBE 3HAHWM W3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O
LEJOCTHOW Hay4YHOW KapTHHE MHpa, U YHHMBEpcalbHble yueOHbIe AEHCTBUA (IIO3HABATEJIbHBIE,
KOMMYHHMKATHBHBIC, PEryIATHBHbIE), KOTOpble OO0eCleynBaloT (POPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM e TEIIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Bba3oBrble 1ornyeckue 1eMcTBUA:

YMEHUS UCHOJIb30BaTh IPUEMBI JIOTHYECKOIO MBIIUICHHS TP OCBOCHUU 3HAHUM: pACKpPhIBAaTh
CMBICTT XUMHUYECKHUX MOHATUHN (BBIIACNATh UX XapaKTepHbIe MPU3HAKU, YCTaHABINBATh B3aUMOCBS3b
C APYrUMU NOHSTHUSIMU), UCTIOJH30BATh MOHATHUS JJIsi OOBSICHEHUS OTICNIbHBIX (DAKTOB U SBIICHUH,
BBIOMpPATh OCHOBAaHUS W KPUTEPUU JUIsl KiIacCU(UKAIMM XUMHUYECKHX BEIIECTB UM XUMHUYECKUX
peakiuii, ycTaHaBIMBaTh NPUYUHHO-CJIEICTBEHHBIE CBA3M MEXAY OObEKTaMH W3YY€HHUS, CTPOUTH
JIOTUYECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACTyKTHBHBIC, IO AaHAJOTUH), IeJlaTh BBIBOJBI H
3aKITHOYECHUS;

yMEHHE NPUMEHATH B MpOLlecCce IMO3HAHUS TMOHATHS (IpPEeIMETHbIE M METalpeAMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, WHCIIOJIb3yeMble B XUMHUHU, MPEoOpa3oBbIBATh IIHUPOKO
MpUMEHSIEMbIe B XHUMHHU MOJENbHBIC MPEACTABICHUS — XUMHUYECKHM 3HAK (CHMBOJ 3JIEMEHTA),
XxuMHuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuMd — TpU pelIieHuH YydeOHo-
MO3HABATENbHBIX 337a4, C YUYETOM 3TUX MOJENIbHBIX MPEACTABICHUIN BBISBIATh U XapaKTEPU30BaTh
CYIIIECTBEHHBIE MPHU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, IPUIMHHO-CIICJICTBEHHBIE CBS3H M MMPOTUBOPEUHS B U3yUaeMbIX
rpolieccax u sSIBJICHUSIX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

YMEHUE HUCTIOJB30BaTh MOCTABICHHBIE BOIPOCH! B KAUECTBE NHCTPYMEHTA MO3HAHMUS, a TAKIKE
B KaueCTBE OCHOBBI A7 (POPMHUPOBAHUS THUMOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

MpHOOpeTeHne OmbITa MO IUIAHUPOBAHHWIO, OPTaHU3AlMM U MPOBEJICHUIO YUYEHUYECKHX
AKCMEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJ0M MPOIECcCca, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro



pe3yabTar, (GOpMyIUpOBaTh OOOOLIECHHS W BBIBOABI IO pE3ylbTaTaM IPOBEAEHHOTO OIIbITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpaTh, aHATM3UPOBATh U WHTEPIPETUPOBATh MHPOPMALIUIO PA3TUYHBIX BUJOB U
¢dopM TpeAcTaBICHUS, MOIy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIOMYJISIpHAs JHUTEparypa
XMUMHMUYECKOTO COJEpkKaHUs, CIpaBOYHbIE MOCOOMs, pecypchl MHTEepHEeTa), KpUTUUECKHU OLIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh Pa3IMYHble METObl M 3alpPOChl MPH MOMCKE U O0TOOpEe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JUIsl BBIMOJIHEHMS] YYEOHBIX U MO3HABATEIbHBIX 3a]1a4
OTIPEeNeNIEHHOTO THUMA, NpUOOpeTeHHe OmbITa B 00JacCTH WCIOJB30BaHUS HMH(DOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBIAJECHHUE KYJIbTYpOH AKTHMBHOIO HCIIOJIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMalIbHYIO (OpMY MpeAcTaBICHUS
nHpOpMallMd M WUIIOCTPUPOBATh pellaeMble 3a7auyd HECJIOKHBIMH CXEMaMH, JAuarpaMMaMi,
npyruMu popmamu rpaduku U UX KOMOMHAIUSAMUY,

YMEHHE MHCIOJIb30BaTh M AHAJIM3UPOBATH B IIpoliecce Y4eOHOM M HCCIeI0BATEIbCKOM
NEeSITeIbHOCTH UH(POPMAIIHIO O BIUSHUH MPOMBIIIJIEHHOCTH, CEJIbCKOTO X03sICTBa U TpaHCIOpTa Ha
COCTOSTHUE OKPYKAIOUIeH MPUPOTHON Cpeibl.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUA:

YMEHUS 337]aBaTh BOMPOCHI (B X0/ AUaoTa U (WJIM) AUCKYCCHH) TI0 CYIIECTBY O0OCYKIaeMOM
TeMbI, (POPMYIHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBITIOJHEHUS ITPEATI0KEHHOM 3a1auH;

YMEHHUSI MPEACTABIATh MOJIyY€HHbIE PE3YyIbTaThl IO3HABATEIBHON JIEATEIHHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JellaTh IPE3CHTAlUI0 PEe3ylIbTaTOB  BBIMOJHEHHUS  XUMHYECKOTO
JKCIIepUMEHTa (7a00paTOpHOTO OMBITA, JabopaTopHOW pabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHSI y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABaTEIbHOU U
HCCIIEIOBATENIbCKON JESITEIbHOCTH MPHU PELICHUHN BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta 00IINX
MHTEPECOB U COTJIACOBAHUA MO3ULUHN (0OCYXAECHHS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOPJMHAIIMS COBMECTHBIX JEHCTBHIL, ONpeieieHne KPUTEPUEB 0 OIEHKE KauyeCTBa BBIMOIHEHHOM
paboTHI U ApyrHe).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITENIbHO OMNPEACNATh LEeIN ACSITeIbHOCTH, IJIAaHUPOBATh, OCYLIECTBIISTH,
KOHTPOJMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIILHOCTD, BEIOMpATh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI PEIIeHUs YUeOHBIX U MO3HABATEIbHBIX 334, CAMOCTOSITEIbHO COCTABIISATh
WM KOPPEKTUPOBATh MPEIOKEHHBIN aITOPUTM JIEHCTBUI MpU BBHIMOJIHEHUH 33JaHUl C y4éTOM
MOJIyYeHHUs HOBBIX 3HaHUI 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX W pEAKIHUAX, OLICHUBAThH
COOTBETCTBUE TOJYYEHHOTO pe3yiabTaTa 3asBJICHHON Ileld, YyMEHHWE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpEJlaraéMble B YCIOBUH 3aJIJaHUH.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTAaTOB [0 OCBOEHHIO 00s3aTE€IBHOIO  COJAEpIKaHU,
YCTaHOBJICHHOTO  JaHHON (eaepanbHOM pabodeid MporpaMMoi, BBIAETSAIOT: OCBOEHHBIE
oOyyJaromuMuCs HayyHble 3HaHHsI, yMEHUs U CIIOCOOBI JIeHCTBUH, crienuduueckue Ui NpeJMeTHOMI
oOmact «XUMHs», BHJBI JESITEIBHOCTH IO IMOJYYEHHUIO HOBOI'O 3HAHUS, €ro HHTEPIpETaluy,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YIEOHBIX U HOBBIX CUTYaLIUsX.

K koHiy oOydeHuss B 9 kJiacce INpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:

e PacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHATHI: XUMHUYECKUH OHIIEMEHT, aToM,

MOJIEKYJIa, UOH, KaTUOH, aHHOH, IPOCTOE BEILECTBO, CIOXKHOE BELIECTBO, BAJIECHTHOCTD,
NIEKTPOOTPHULATENBHOCTD, CTENIEHb OKUCIIECHMS, XMMUUECKasl peaKus, XUMUYECKas CBA3b,



TeroBoi 3(pdekr peakuuu, MOIb, MOJSPHBIA OO0BEM, pacTBOp, DIEKTPOJIUTHL,
HEDJICKTPOJIUTHI,  AIIEKTPOJIMTUYECKAsT  JUCCOLMAIUS, pEeakIu HOHHOro oOMeHa,
KaTaJln3aTtop, XHMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE PpEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLINH, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIIEHNE
U BOCCTAaHOBJICHHME, AJUIOTPONHs, aM(pOTEPHOCTh, XHMHUYECKas CBsA3b (KOBAJICHTHAS,
HMOHHAs, METAJUIMYEeCKas), KPUCTAJUIMUECKas pemi€rka, KOppO3Usl METaIOB, CILUIABBI,
CKOPOCTb XUMHUYECKON pEaKlnH, NpeaesIbHO gomyctuMas koHnenTpanus 11K BemecTsa;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHMUYECKHX TOHATUA U TPUMEHSATH ITH
TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

MCII0JIb30BAaTh XMMHYECKYIO0 CHUMBOJIMKY JUISI COCTaBIEHUS (DOPMYIT BEIIECTB U YpaBHCHUN
XUMHUUYECKUX PEAKIIMIL;

OTIPENIEeTSATh BaJIECHTHOCTh M CTEIIEHb OKUCIIEHUS XUMUYECKUX JIEMEHTOB B COCTMHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHAIIECKHOCTh BEIIECTB K ONPENEIEHHOMY KJIacCy COEAMHEHUN
no ¢opmynaMm, BUJ XUMHYECKOM CBSI3M (KOBAJICHTHAs, HMOHHAs, METAJUTMYECKas) B
HEOPraHMYECKHX COCTMHEHUSIX, 3aps]l HOHA TI0 XUMUUYECKOU (opMylie, XapakTep cpeibl B
BOJIHBIX pAacTBOpax HEOPTraHUYECKUX COCJAMHEHHH, THUI KPUCTAIUTMYECKON pPEIETKH
KOHKpETHOTO BEIIECTBa;

packpsiBaTh cMbIch [lepunoanueckoro 3akona JI. 1. MennaeneeBa u 1eMOHCTPUPOBATH €0
MMOHMMAaHHE: ONHUCHIBATh W XapakTepuszoBaTh Tabmuunyio Gopmy Ilepuoamueckoit
CHUCTEMBI XUMHUYECKUX DJIEMEHTOB: Pa3JINuaTh MOHATHUS «TJIaBHAs moArpymnmna (A-rpyria)y»
u «mobounas mnoxarpynna (b-rpymma)», manbie W GoJbIIEE TEPHOIBI, COOTHOCHTH
0003Ha4YeHMs, KOTOpblE UMEIOTCS B IEPUOJUYECKON Tabiuie, C YHUCIOBBIMU
XapaKTepUCTUKAaMHU CTPOCHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij sapa,
o01Iee 4MCiIo SJEKTPOHOB M PACIPEICIICHHE UX IO SJIEKTPOHHBIM CJIOSIM), OOBICHSITH
o0uIue 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COEIUHEHHH B Mpejaenax
MaJbIX MIEPUOJIOB U IJIaBHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;
KJIaCCU(PUIIMPOBATh XUMUYECKHE BJIEMEHTHI, HEOpraHMYeCKHUe BEIIeCTBa, XUMHUYECKUE
peakuuu (MO 4YHMCIYy M COCTaBYy YYAacTBYIOUIMX B PpEAKLUUU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTeNeHEeH OKUCICHUS XUMHUYECKUX 2JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) 00IIME U CHEU(PUUECKUE XMMHUUECKUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOJTBEPXkAas OMHCAHUE MPUMEPAMU MOJIEKYISPHBIX U HOHHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKIIHii;

COCTaBIISATh YPAaBHEHMSI AJIEKTPOJMTUYECKON IUCCONUAIMM KHUCIOT, LIEJI0Yel U COJeH,
MOJIHBIE U COKpAlll€HHBIE ypaBHEHHUS peakluid HOHHOTO OOMEHa, YpaBHEHHUS pEeaKIIHid,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEXKAY BEUIECTBAMH Pa3IMUHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEeICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B Pa3JIMUHBIX YCIOBUSIX;

BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAacChbl BEUIECTB, MAacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMeHTa 1Mo (opMylie COCTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pPEeaKIUu;

coOnrofaTh mpaBuja TOJB30BAaHUS  XMUMHUYECKOHW TMOCyAoH U JTabopaTOpHBIM
obopynoBaHHEM, a TakKe NpaBuHia OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TI0 BBITIOJHEHHUIO J1a00PaTOPHBIX XUMHUYECKUX OTBITOB MO MOJTYYCHHUIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOro ra3a);



e IIPOBOJAUTH pPCAKIUH, MNOATBCPKAAIOUIUC KauyeCTBEHHBLIM COCTaB Pa3IMIHbIX BCUICCTB:

pacmo3HaBaTh ONBITHBIM IyTEM XJIOpUI-, OpomMuA-, WomuA-, KapboHat-, docdar-,
CHJIMKAT-, Cy.]'IB(baT', TUAPOKCUA-UOHBI, KATUOHBI aMMOHHA U MOHBI U3YUYCHHBIX MCTAJIJIOB,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKHUX BELIECTB;
° NPUMCHATL OCHOBHBIC OIICpalnuu MBICIIUTEIBHOMN ACATCIBHOCTH — AaHAJIu3 W CHHTEC3,

cpaBHeHHE, 0000IIeHNE, CUCTEeMAaTH3AINIO, BBISIBICHHE TPUYHMHHO-CIICACTBEHHBIX CBS3EH
— JUIs U3y4eHUs CBOMCTB BEUIECTB U XMMMUYECKUX pEaKUUi, €CTECTBEHHO-HAayuYHbIE
METO/1bl TIO3HAHUSI — HAOJIIOJICHUE, U3MEPEHUE, MOJEIINPOBAHUE, SKCIIEPUMEHT (peaIbHbII

Y MBICJICHHBIN).

TEMATUYECKOE IINTAHUPOBAHHUE
9 KJIACC

KonnuectBo yacos

Ip
Ne u Kon aKT ONeKTPOHHBIE
aMEHOBAHHE Pa3/IeiioB U TEM TpON | mde
n/ Bceer (mdpoBEIe)
MIPOTpaMMBI BHBIE | CKH
n 0 pabo | e 00pa3zoBaTebHBIC
- pa6 pecypchl
oT
BI
Paznen 1. BemecTBo 1 XUMUYECKHE peaKIIMKU
[ToBTOpEeHuEe U yriuyoseHue 3HaHUH bubmmorexa ITIOK
11 5 1 0 | https://m.edsoo.ru/
OCHOBHBIX pa3/IesioB Kypca 8 kjacca 7412636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubmorexa LIOK
1.2 . 4 0 0 | https://m.edsoo.ru/
peakuuit 7f412636
DNEeKTPOIUTHYECKAs TUCCOLUAIUS bubmorexa LIOK
13 XUMUYECKUE PEaAKIIUU B paCTBOan. 8 ! ! https://m.edsoo.ru/
7f412636
Hroro no pazgeny 17
Paznen 2. HemeTanibl 1 UX COeTUHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX bubmorexa HOK
2.1 anemeHToB VIIA-rpynmsl. ["agorenst 4 0 1 https://m.edsoo.ru/
' 7f412636
OO01as XxapakTepUCTUKA XUMUYECKHX bubnuoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 0 0 | https://m.edsoo.ru/
COEJIMHEHUS 7f41a636
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.3 anemeHToB VA-Tpynmsl. A30t, pocdop u 7 0 1 | https://m.edsoo.ru/
UX COETUHEHHUS 71412636
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 https://m.edsoo.ru/
KPEMHHI U UX COCANHEHUS 71412636
Hroro no paszneny 25
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Pazgen 3. Merajuiel ¥ ©X COETUHEHUSI

bubmuoreka [IOK
3.1 OO1111e cBOICTBAa METAJUIOB 4 https://m.edsoo.ru/
7f412636
bubmuoreka [IOK
3.2 Baxueiine MeTauIbl U UX COCAMHEHUS 16 https://m.edsoo.ru/
7f412636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyxaromias cpeaa
bu6mmoreka [IOK
4.1 BeiecTBa u MaTepHaibl B )KH3HU YeIOBEKa 3 https://m.edsoo.ru/
7f412636
Wroro mo pazueny 3
bubmmoreka [{OK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/
7f412636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Ne | Tema ypoxka KosnuecTBo yacos [Hara ONEeKTPOHHBIE
n/ Bcer | Kon IIpa nu3y4e poBLIe
| 0 Tpon | KThy | HHA 00pa3oBaTeIIbHbIE
bHBIE | €CKH peCypcehl
pabo | e
ThI pabo
TBI
1 [leprnoanyeckuii 3aK0H. 1 0 0 bubmmoreka
[Tepuomuaeckas cucrema 05.09. LHOK
XUMUYECKUX dieMeHToB J[. U. 2023 https://m.edsoo.ru/
MeneneeBa 00adb59e
2 3aKOHOMEPHOCTU B U3MEHEHUU 1 0 0 bubnuoreka
CBOMCTB XUMHUYECKHX DJICMECHTOB 07.09. | LOK
MEPBBIX TPEX NEPUOIOB 2023 https://m.edsoo.ru/
00adb6b6
3 Krnaccudukarnus u HomeHkmarypa | 1 0 0 bubnmroreka
HEOPraHMYECKHUX BEIECTB 12.09. | TIOK
2023 https://m.edsoo.ru/
00adb7e2
4 Buap XuMHU4UeCKOM CBSI3U U THUIIBI 1 0 0 bubnunoreka
KPUCTAITMYECKUX PEIIETOK 14.09. | LIOK
2023 https://m.edsoo.ru/
00adbact
5 KontpoasHas pa6ora Nel o 1 1 0
teme «IloBTOpEeHME 1 19.09.
yIIIyOJIeHHE 3HAaHUW OCHOBHBIX 2023
pa3aesioB Kypca 8 Kiaccay
6 Knaccudukanus XxuMmuaeckux 1 0 0 bubanorexa
peaKIHi TI0 pa3InIHbIM 21.09. | IIOK
MpU3HAKaM 2023 https://m.edsoo.ru/
00adbcb0
7 [Tonsatue o ckopoctu 1 0 0 bubnuoteka
XuMHu4ecKon peakuuu. [lonstue 26.09. | I1IOK
0 TOMOT€HHBIX U F€TEePOr€HHBIX 2023 https://m.edsoo.ru/
peaKLusx 00adbe9a
8 [ToHsiTHE O XUMUYECKOM 1 0 0 bubnuoreka
paBHOBecHH. DaKTOPHI, 28.09. | LIOK
BIIUSIIOLIUE HA CKOPOCTh 2023 https://m.edsoo.ru/
XUMHYECKON PEAKLUH 1 00adc28c
MOJIOKEHHE XUMHYECKOTO
paBHOBECHS
9 OxucnurenpHo- 1 0 0 bubnuoreka
BOCCTAHOBUTEJIbHBIE PEAKIIUU 03.10. | LOOK
2023 https://m.edsoo.ru/
OOadcade
10 Teopus 3neKTPOIUTHUECKON 1 0 0 bubnuoreka
nucconuranuu. CuiabHbIE U 05.10. | LOK
cJ1abble IEKTPOITUTHI 2023 https://m.edsoo.ru/
00adcd68
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11 Honnble ypaBHEHUS peakuuii bubnuoreka
10.10. | LOK
2023 https://m.edsoo.ru/
00add448
12 XUMHYECKUE CBOMCTBA KUCIIOT U bubnuoteka
OCHOBAHUH B CBETE 12.10. | HOK
MIPEJICTaBICHHIA 00 2023 https://m.edsoo.ru/
3JIEKTPOJIMTHIECKON 00add5d8
JMCCOIMALINN
13 XUMHUYECKUE CBOMCTBA COJICH B bubnuoteka
CBETE MPEACTABICHUI 00 17.10. | TOK
ANEKTPOJIUTUUECKON 2023 https://m.edsoo.ru/
IMCCOLIHAIINHT 00add8b2
14 [TonsaTHe o ruaponuse coneun bubnuoreka
19.10. | HOK
2023 https://m.edsoo.ru/
00add9d4
15 O060011eHre U crucTeMaTu3alus bubnuoreka
3HaAHUH 24.10. | 1IOK
2023 https://m.edsoo.ru/
00addd12
16 IIpakTnueckas padora Ne 1. bubnuoreka
«Pemenne 3KCepUMEHTATBHBIX 26.10. | IIOK
3a1au» 2023 https://m.edsoo.ru/
00addbfa
17 KoutpoabsHas pa6ora Ne2 o bubnuoteka
TeMe «IJIEKTPOJIUTHIECKAS 07.11. | HOK
IUCCOIMAIMI. XUMHUYECKUE 2023 https://m.edsoo.ru/
PEAKIMHU B PACTBOPAX» 00addecO
18 OO6mras xapakTepucTuKa bubnuoteka
rajoreHoB. XUMHYECKUE 09.11. n LOK
CBOICTBA Ha IpUMeEpE XJI0pa 2023 https://m.edsoo.ru/
00addfe2
19 Xmopoogopoa. CosnsiHast bubanorexa
KHCJIOTa, XHMUYECKHE CBOMCTBA, 14.11. LHOK
HOJIy4eHUE, TIPUMEHEHHE 2023 https://m.edso0.ru/
00adel04
20 IIpakTHyeckast padora Ne 2 o bubnuoreka
teme «llomydenue consHoi 16.11. | LIOK
KHUCIIOTBI, U3y4eHHE €€ CBOMCTB 2023 https://m.edsoo.ru/
00ade348
21 Brruncnenus no ypaBHEHUAM bubnuoreka
XUMUYECKUX PEAKIUM, €CIU OJIMH 21.11. | HOK
U3 pEareHToB JIaH B U30BITKE 2023 https://m.edsoo.ru/
00ade488
22 OO1mast xapakTepuUCTHUKa bubnuoreka
aneMeHToB VIA-rpynms 23.11. | HOK
2023 https://m.edsoo.ru/
00ade64a
23 AnnoTtpornHsle MoAU(pUKALUU bubnuoreka
cepsl. Haxoxienue cepsl u €€ 28.11. | 1IOK
COEIMHEHUH B MIPUPOJIE. 2023 https://m.edsoo.ru/
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XHMMHYECKUE CBOMCTBA CEPBI

00ade64a

24 CepoBoiopo1, CTPOEHHUE, bubnuoreka
(buznUecKre U XUMUICCKHE 30.11. | HOK
CBOMCTBA 2023 https://m.edsoo.ru/
00ade802
25 Oxcuppl cepbl. CepHast KUCIIOTA, bubnuoreka
(bu3HUecCKre U XUMUICCKHE 05.12. | LOK
CBOWCTBA, TPUMEHEHHUE 2023 https://m.edsoo.ru/
00adea28
26 XUMHUYECKUE PEaAKIINH, JIeKaIIIe bubnuoreka
B OCHOBE ITPOMBIIIJICHHOTO 07.12. | LOK
croco6a MmoyrydeHus: CepHOM 2023 https://m.edsoo.ru/
KHCIIOTH. XUMHUYECKOE 00adec8a
3arpsA3HEHUE OKPYXKaroIen
Cpebl COSTMHEHUSIMU CEPhI
27 Brruucnenue maccoBoit 10au bubnuoteka
BBIXO0/1a TTPOJIYKTA PEAKIIUN 12.12. | TIOK
2023 https://m.edsoo.ru/
00adec8a
28 OOmast xapakTepuCTHKa bubmmoreka
anemeHTOoB VA-Tpynmbl. A30T, 14.12. | TIOK
pacnpocTpaHeHHe B IPUPO/IE, 2023 https://m.edsoo.ru/
(Gu3MYECKUe U XUMUYIECKUE 00adeeab
CBOWCTBA
29 AMMmuak, ero pusudeckue u bubnuoteka
XUMHYECKHE CBOMCTBA, 19.12. | IIOK
[OJIyYEHHE U IPUMEHEHHUE 2023 https://m.edsoo.ru/
00adf004
30 A30THas KHCIOTa, eé bubnnoreka
(bU3UYEeCKUEe U XUMHUYECKUE 21.12. | 1IOK
CBOICTBa 2023 https://m.edsoo.ru/
00adf306
31 IIpakTHyeckasi padora Ne 3 o bubanoreka
teme «lloyyenne ammuaka, 26.12. | 1IOK
U3yYEHHE €r0 CBOMCTBY 2023 https://m.edsoo.ru/
00adf180
32 Hcnons30BaHre HUTPATOB U bubnuoteka
coJIcli aMMOHHUS B KAUCCTBE 28.12. | 1IOK
MUHEPAIbHBIX YA0OpEHH. 2023 https://m.edsoo.ru/
XUMHUECKOE 3arpsi3HEHHE 00adf518
OKpYKAIOIIEH CpeJIbl
COEIMHEHUSIMU a30Ta
33 ®ochop. Oxeun bocdopa (V) u bubnuoreka
(docdopHas kuciora, 09.01. | LOK
(bu3HYECKHE U XUMHYECKUE 2024 https://m.edsoo.ru/
CBOMCTBA, MOJyYEHUE 00adf68a
34 Ucnonb3oBanue pocdaTtos B bubnuoteka
KaueCTBE MUHEPAIbHBIX 11.01. | HOK
ynoOpeHuii. 3arps3HeHne 2024 https://m.edsoo.ru/
HpUPOIHOI cpentbl Pocdaramu 00adfc20
35 Yrnepon, pacnpocTpaHeHuUeE B bubnmnoreka
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npupoje, Gu3ndeckue u 16.01. | IIOK
XUMHUYECKHE CBOMCTBA 2024 https://m.edsoo.ru/
00adfd9c
36 Oxcunpl yriaeponaa, ux bubnmnoreka
(busznuecKre U XUMUICCKHE 18.01. | IIOK
CBOMCTBA. DKOJIOTUYECKUE 2024 https://m.edsoo.ru/
POOIIEMBI, CBA3AHHBIE C O0adfebe
okcuziom yriepoaa (1V)
37 VYroJibHAs KUCHOTA U €€ COJn bubnuoteka
23.01. | 1IOK
2024 https://m.edsoo.ru/
00ae006¢
38 IIpakTnuyeckas padora Ne 4 o bubnuoreka
teme "[lonydeHue yrieKuciaoro 25.01. | IIOK
ra3za. KauectBeHHast peakuus Ha 2024 https://m.edsoo.ru/
KapboHaT-noH" 00ae027e
39 [TepBoHauanbHBIEC IOHATUS 00 bubnuoteka
OpraHUYeCKHUX BEMIECTBAX KaK O 30.01. | IOK
COCTMHEHUSX YTIIepoia 2024 https://m.edsoo.ru/
00ae054e
40 Kpemuuii u ero coeqnHeHus bubnnoreka
01.02. | LOK
2024 https://m.edsoo.ru/
00ae080a
41 IIpakTnuyeckas padora Ne 5. bubnuoteka
Pemenne skcniepuMeHTATBHBIX 06.02. | LOK
3an1a4 1o Teme «BaxHeilmue 2024 https://m.edsoo.ru/
HEMETaJUTbI ¥ MX COCTUHCHHS 00ae0bf2
42 KoutpoabsHas pa6ora Ne3 1o bubnuoteka
TeMme «BakHelIme HeMeTalIbl U 08.02. | LIOK
WX COEIMHEHUS 2024 https://m.edsoo.ru/
00ae0el8
43 OO6mras xapakTepucTuKa bubnuoteka
XUMHYECKHX DJIICMEHTOB — 13.02. | IIOK
MeTaJUI0B. MeTajuinieckas CBS3b 2024 https://m.edsoo.ru/
U METAJUINYECKas 00ael03e
KpUCTAJZINYECKas perIéTKa.
dusnyecKue CBOMCTBA METAIJIOB
44 XuMHyecKue CBOMCTBA bubanoreka
METAJUIOB. DJIEKTPOXUMUYECKUM 15.02. | HOK
PAI HANIPSHKEHUH METalIOB 2024 https://m.edsoo.ru/
00ael156
45 O61ue crnocoObl MOTy4YeHUS bubnuoreka
MeTtaioB. CrutaBel. Beruncnenus 20.02. | HOK
10 YPaBHEHHUAM XHUMHUYECKUX 2024 https://m.edsoo.ru/
PEaKIIuii, ecIii OJIUH U3 00ae1156
pEareHToB COJEPKUT MPUMECH
46 [Tonsatue o KOppO3UK METAIIIOB bubnuoreka
22.02. | 1OK
2024 https://m.edsoo.ru/
00ae1278
47 Illenounble METaAIIbBI bubnuoreka
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27.02. | 1IOK
2024 https://m.edsoo.ru/
00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuoteka
KaJust 29.02. | 1IOK
2024 https://m.edsoo.ru/
00ael4b2
49 IllenoyHo3eMeNbHBIC METATIIbI — bubmmoreka
KaJIBIIMI U MarHui 05.03. LHOK
2024 https://m.edsoo.ru/
00ael5e8
50 Baxwueitimme coe JUHCHHS bubnnoreka
KaJIbIIHS 07.03. | LHOK
2024 https://m.edsoo.ru/
00ael5e8
51 O06o001Ienre U cucTeMaTH3aIus
3HAHUHI 12.03.
2024
52 JKEcTKOCTh BOJBI M CIOCOOKI €€ bubnnoreka
YCTpaHEHHS 14.03. | TIOK
2024 https://m.edsoo.ru/
00ae1886
53 IIpakTHyeckasi padora Ne 6 o bubnnoreka
teMme "JKECTKOCTE BOIBI U 19.03. IHOK
METO/bI €€ ycTpaHeHus" 2024 https://m.edsoo.ru/
00aelae8
54 ATtOMUHHK bubnmmoreka
21.03. | 1IOK
2024 https://m.edsoo.ru/
00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoteka
TUAPOKCHIA 02.04. = LOK
2024 https://m.edsoo.ru/
00aelc64
56 Keneso bubnnoreka
04.04. | LIOK
2024 https://m.edsoo.ru/
00ael1d86
57 OKcupl, THAPOKCUABI U COJTU bubnaunoreka
xenesa (1) u xenesa (111) 09.04. | LOK
2024 https://m.edsoo.ru/
00ae35e6
58 O0o00IIeHNE H CHCTEMAaTH3aLIH
3HaHWI 11.04.
2024
59 IIpakTuyeckasi padora Ne 7. bubnuoreka
Pemrenne skcnepuMeHTAIbHBIX 16.04. HOK
3a1a4 1o Teme «BaxHeiimue 2024 https://m.edsoo.ru/
METAJUIbI U UX COEUHEHUS 00ae3de8
60 Boruncnenus no ypaBHEHUsAM bubnuoreka
XMMHMUYECKUX PEAKLUi, ECIIA OJIUH 18.04. | IIOK
W3 PEarcHTOB JIaH B U30BITKE WIH 2024 https://m.edsoo.ru/



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
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
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
https://m.edsoo.ru/00ae1750

COACPIKUT IIPUMECH. 00ael750
BrrunciaeHus MacCoOBOM TOJIH
BBIXOJIa MPOJIYKTa PEAKIIUU
61 O000111IeHNE U CHCTEMATH3AIHS 1 0 0
3HAHUHI 23.04.
2024
62 KonTpoabHnas pabora Ned no 1 1 0
TeMe «BakHel1ne MeTaJjbl U 25.04.
HUX COEIMHEHUS 2024
63 BemecTBa 1 Marepualisl B 1 0 0 bubnmroreka
MTOBCE/THEBHOM JKH3HH YEIIOBEKA 02.05. | LOK
2024 https://m.edsoo.ru/
00ae3f50
64 XUMHYECKOE 3arpsi3HeHUE 1 0 0 bubnmoreka
OKpYXKalolen cpeibl 07.05. | LOK
2024 https://m.edsoo.ru/
00ae4270
65 Ponps xumuu B pemieHun 1 0 0 bubnuoteka
9KOJIOTUUYECKHUX TTPOOIeM 14.05. | TIOK
2024 https://m.edsoo.ru/
00ae4270
66 PesepBHEIi ypok. O000IICHHE 1 1 0 0 bubnmroreka
CUCTEMaTH3aIus 3HAHUH 16.05. | TIOK
2024 https://m.edsoo.ru/
00ae0d0a
67 O0o001Ienre ¥ cUCTEMAaTH3 IS 1 0 0 bubnnoreka
3HAHUH 21.05. | IIOK
2024 https://m.edsoo.ru/
00adb33c
68 O0o001Ienre ¥ cucTEMAaTU3aIUs 1 0 0 bubanoreka
3HAHHUH 23.05. | IIOK
2024 https://m.edsoo.ru/
00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYUEHUE OBPA30OBATEJIbHOI'O ITPOLHECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA

» Xumus, 9 knacc/ Pynsutuc I'.E., ®enpaman @.I°., AkuronepHoe o0miectBo «M3aaTeinscTBo
«IIpocsemienue

METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

-Xumus, 9 knace/ I'abpuensa O.C., Octpoymos U.I'., Cnagxos C.A., AKLIHOHEPHOE 0OIIECTBO
«M3narensctBo «lIpocsemenne»
-Xumus, 9 knacc/ Epemun B.B., Kyssmenko H.E., /Ipo3noB A. A. u apyrue; noj peaakiueit
JIynuna B.B., AkunonepHoe o6mectBo «M3narensctBo «lIpocBemnienne

- Xumus, 9 knace/ Kypun A.A., AkunonepHoe o6mmectBo «M3natensctBo «IIpocBemienue»
-Xumus, 9 knacc/ ,Kysnenosa H.E., TutoBa U.M., 'apa H.H. AxumonepHoe o01ecTBo
«M3narensctBo «lIpocsemenne»
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/



