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IlosicuuTeILHAA 3aNIUCKA

[IporpammMa 1mo XMMHH Ha YpOBHE cperHero olmiero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
TpeOOBaHMI K pe3ylbTaTaM OCBOSHHUS (eaeparbHOil 00pa30oBaTEIbHON MPOrpaMMbl CPEAHETO
obmrero oopazoBanust (POIT COO), npencraBieHHbIX B DeepaibHOM TOCYIapCTBEHHOM 00pa-
3oBatenbHOM crapaapte COO, ¢ yuérom Kouuenuuu npenogaBanusi yueOHOro npeamera «XH-
MUs» B 00pa3oBaTeNbHBIX Oopranu3anusx Poccuiickoit deneparuu, peaaTn3yronmx OCHOBHBIE 00-
pa3oBaTelbHbIE TPOrPaMMBbI, 1 OCHOBHBIX MONOXkeHUN «CTpareruu pa3Butus BocruTaHus B Poc-
cutickort denepanmu Ha nepuon a0 2025 roma» (Pacnopsokenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIXOJIOB K pa3pa0OTKe MPOrpaMMbl IO XUMUH, K ONPEICTICHUIO O0IIel cTpaTeruu
o0y4yeHus, BOCIIUTAHUSI U PA3BUTHUS OOYYAIOIIMXCS CPEACTBAMH Y4eOHOro mpeamera «XUMHs»
st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyanbHble nonoxenus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJIeH, cofep aHus, pe3yabTaToB 00yueHUs: U TpeOOBaHUI K YPOBHIO
MTOJITOTOBKU BBITTYCKHHUKOB.

XumMuyeckoe oOpa3zoBaHUE, MONy4aeMOe BBIMYCKHUKaMH 0011e00pa3oBaTebHOM OpraHu-
3aIiH, SBISETCS HEOTHEMIIEMON YacThI0 MX 00pa3oBaHHOCTH. OHO CIY)KHT 3aBEpIIAIOIIUM dTa-
MIOM pealiu3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYILIUX
[IETTOCTHOM CHCTEME XUMHYECKOTO OOpa3oBaHWsA. DTH IIEHHOCTH KacaroTCs MMO3HAHHS 3aKOHOB
MIPUPO/BI, GOPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYPhI YEIOBEKa, a TAKXKE IKOTOTUIECKU
000CHOBAaHHOI'O OTHOIICHUS K CBOEMY 37I0POBbIO U MIPUPOJHON cpene. Peanusyercs XxuMuyeckoe
oOpa3oBaHre 00ydYaIONMIUXCSI HA YPOBHE CPETHETO 00IIero oopa3oBaHUsS CPEACTBAMH YUEOHOTO
npeaMeTa «XUMHS», COJEpKaHUE U MOCTPOSHUE KOTOPOrO ONPEIENICHbI B IpOrpaMMe 1Mo XUMUU
¢ yu€ToM crienu(pUKH HAYyKH XUMUH, €€ 3HAUYCHUS B TIO3HAHUH TIPUPOJIBI U B MATEPHAIILHOMN KH3-
HU 00IllecTBa, a TaKKe ¢ y4ETOM OOIIMX Iesiel U MPUHIIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeIHEeTo o01iero oopazoBanus B Poccuiickoit denepanuu.

XUMHUS Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK UIPaeT OCOOYIO POJib B COBPEMEHHOMH
IUBWIM3AIIMN, B CO3IaHUM HOBOW 0a3zbl MaTepHabHOM KyIbTyphl. OHa BHOCHT CBOW BKJIAJ B
(hopMupOBaHUE PAIMOHATHLHOTO HAYYHOT'O MBIIUICHHUS, B CO3/IaHUE LIEJIOCTHOIO MPEACTaBICHUS
00 OKpY’KaroIieM MUpPE Kak O €JUHCTBE MPUPOJIBI K YeTIOBEKa, KOTOpoe (hOpMUPYETCs B XUMHUHU Ha
OCHOBE IMOHHMMAHHMs BEIIECTBEHHOIO COCTAaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3HU
MEXly CTPOCHHEM BEUIECTB, UX CBOWCTBAMHU U BO3MOXXHBIMU 00JIaCTSIMHU PUMEHEHHUSI.

TecHO B3aUMOJECHCTBYS C IPYTMMU €CTECTBEHHBIMH HayKaMu, XUMUS CTajia HEOThEeMJIEMON
4acTbI0 MUPOBOM KYIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOT'O TPY/Ia U KU3HU KaXKJIOTO jie-
Ha obmectBa. CoBpeMeHHAasi XMMHUsI KaK HayKa CO3MJAaTebHas, KaK HayKa BHICOKHUX TEXHOJIOTHI
HampaBJieHa Ha pelIeHHe II100aTbHBIX MPO0JieM YCTOWYMBOI'O Pa3BUTHS YEIIOBEYECTBA — ChIPbE-
BOM, DHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON O€30MacCHOCTA U OXPaHBI 37J0POBBS.

B coorBercTBUU C OOMIMMH LENSIMHU W MPUHIIUIAMH CpPEIHEro o0IIero oopa3oBaHUs CO-
nepxanue npeamera «Xumusp» (10—11 kmaccel, 0a30BbIf ypOBEHb W3YYEHHS) OPUEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MTOATOTOBKY OOYYArOIIMXCS, HEOOXOJUMYIO MM JJISl BBI-
paboOTKH MUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COL[MyMa, IPOAOJI-
JKEHHS 00pa30BaHUs B PA3IMUHBIX 00JIACTSX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

Cocrapngomumu npeaMera «XuMHsD SBISIOTCA 0a30Bble Kypchl — «OpraHudeckasi Xu-
Mus» 1 «OO0IIast ¥ HEOpraHU4IeCcKasi XUMUS», OCHOBHBIM KOMITOHEHTOM COJICP’KaHUS KOTOPBIX SIB-
JISIIOTCSL OCHOBBI 0a30BOM HAaYKH: CHCT€Ma 3HAHUN MO HEOPraHM4eCKoW XMMHHU (C BKIIOUYEHHEM
3HAHUN M3 OOIIeH XMMHUHU) M OpraHnYecKod xumuu. PopMUpoOBaHUE JAHHOW CHCTEMbl 3HAHHUI

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE 30.09.24 09:39 (MSK) Ceptucukat 4A4862464856C2F3790FFC9FBDBE9D1A
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA

LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA

KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp




IIpY U3y4EHUU INpeaMeTa 00ecreuynBaeT BO3MOXKHOCTb PACCMOTPEHUs BCETO MHOrooOpasus Be-
IIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa cozmepxanus Kypca — «OOmas U HeopraHudeckass Xumus» c(hopMHpOBaHa B
IporpaMMe Mo XMMHH Ha OCHOBE CHCTEMHOTI'0 MO/IX0/1a K U3YUYEHHUIO YUeOHOro Marepuasia u o0y-
CJIOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM PA3BUTHUEM 3HAHMH Ha OINpPENEIEHHBIX TEOPETHUYECKHX
ypoBHsX. [log HOBBIM yrioMm 3peHust B mpeamere «Xumus» 0a30BOro ypoBHS paccMaTpHUBaETCs
M3YYEHHBII Ha YpOBHE OCHOBHOT'O 00IIEro o0pa3oBaHuUs TEOPETUUECKUN MaTepral U (pakToI0ru-
YEeCKHE CBEICHMSI O BELIECTBAaX M XMMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «O0mas u
HEOpraHuyecKasi XUMHUs» 00ydaroluMcst PeA0CTaBIIsAeTCS BO3SMOXKHOCTh OCO3HATh 3HAUEHHUE Te-
PUOIMYECKOr0 3aKOHa C OOIIETEOPETUYECKMX U METOAOJIOIMYECKUX MO3ULUH, TIy0Xe MOHATh
UCTOpUYECKOe M3MEHEHUE (PYHKIMI 3TOro 3aKoHa — OT 0000Iaronel 10 0ObIACHSIONIEH U Tpo-
THO3UPYIOIIEH.

Enunas cucrema 3HaHUK O BAXKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX W
MPUMEHEHHH, a TaK)KE€ O XUMHUYECKUX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nornonHsercs B Kypcax 10 u 11 kmaccoB aneMeHTaMu coJiep KaHus, UMEIOIIUMHU KYJIbTYPOJIOTHY e-
CKUIl M NpUKIaJHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHMMAaHMIO B3aUMOCBS3H XUMHHU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B [T03HABATEIbHON U NMPAKTUUYECKON EATEIbHOCTH 4Ye-
JIOBEKa, CMOCOOCTBYIOT BOCIIUTaHMIO YBaXXEHHs K MPOLIECCY TBOPYECTBA B 00JACTU TEOPHH U
MPaKTUYECKUX MPUIIOKEHUN XUMHH, TIOMOTal0T BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAUYMMBIX IPOOJIeMax, CBSI3aHHBIX ¢ XMMHEH, KPUTUUECKH OCMBICIMBAaTh MH(OpMa-
LU0 U NPUMEHATHh €€ Ui MOMOJIHEHUs 3HAHWM, pelleHUs MHTEIUIEKTYalbHbIX M JKCIIEPUMEH-
TaJIbHBIX MCCIIEIOBATENbCKUX 3a7a4y. B 1menom copep:kanue ydeOHOro mpeamera «XUMHUsS» JaH-
HOT'O YPOBHS MU3y4€HUsI OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y 00YHAIOIIUXCS MUPOBO33PEHUYECKOI
OCHOBBI JUTSI TOHUMaHUS (pumocodckux uaei, Takux Kak: MaTepHabHOE €AWHCTBO HEOpraHHYe-
CKOI'0 U OPraHUYECKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM M CTPOCHHEM,
[I03HAaBAEMOCTh IPUPOJHBIX SBJIECHUN IMYTEM 3KCHEPUMEHTA U PEUICHUS] MPOTUBOPEUUM MEXKIY
HOBBIMM (paKTaMU U TEOPETHUECKUMHM MPEANOCbUIKAMU, OCO3HAHUE POJIM XUMHUH B PELLICHUH 3KO-
JIOTUYECKUX MPOOJIeM, a Takke MpobeM cOepeKeHUs] SHEPTETUIECKUX PECYpPCOB, ChIPhS, CO3/1a-
HUS HOBBIX TEXHOJIOTUI M MaTepHaJIoB.

B nnane pemenus 3aad BOCIUTAHUS, PA3BUTHS U COLMAIM3AIMN O0yYarOIIMXCS IPUHSATHIE
IIPOrpaMMOM 110 XMMUU MOAXO/bI K ONPEIEICHNIO COAEPKAHUS U IIOCTPOEHUS MPEAMETA MIPEeNy-
CMaTpUBaIOT (POPMHPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX IEHCTBUM, UMEIOMINX 0a30BOE 3HAUCHUE
JUISL Pa3JINYHBIX BUJIOB JICSTEILHOCTH: PEIIEHUs IpobieM, MoKUcKa, aHamu3a u 00paboTku nHpop-
Maly, HEOOXOAUMBIX JUIsl IPHOOPETEHNUS ONBITA MPAKTUYECKON U MCCIIE10BATENbCKON 1esTeNb-
HOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IO3HAHUU XUMHUH.

B npakrtuke mpenonaBaHus XMMUU Kak HAa YypOBHE OCHOBHOr'O 0O0IIEro o0pa3zoBaHUs, TaK U
Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHMsl, P OMPEACTICHUN COACPKATEIBHON XapaKTePUCTUKU
Lesnel U3ydeHus ImpeaMera HalpaBlIeHUEM MEpBOCTENEHHON 3HAUMMOCTH TPAJULMOHHO MpU3Ha-
ércst (OpMUPOBAHME OCHOB XMMHYECKOH HAayKHM Kak OOJACTHM COBPEMEHHOI0 €CTECTBO3HAHUA,
IIPaKTUYECKON NEATEIBHOCTH YEJIOBEKA M KAaK OAHOI0 M3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. C
METOIUYECKONW TOUKHU 3PEHUS TaKOW MOJAXOA K ONpPEAETCHUIO LeNiell U3ydeHUsl IpeIMeTa sSBIseT-
Cs1 BIIOJIHE OIIPAB/IAaHHBIM.

CornacHO JaHHOHM TOYKE 3pEHUs TJIABHBIMH LIEJISIMHU M3y4eHHs MpeaMeTa «XUMHUsD Ha O0a-
30B0M ypoBHe (10 =11 ki1.) sIBRIsIIOTCS:

e (opMHpOBaHHE CHCTEMbl XMMMUYECKMX 3HAHUN Kak BaKHEHIIEH cocTaBisiomiel ecte-
CTBEHHO-HAy4YHOH KapTHHBI MHPA, B OCHOBE KOTOPOM JIe)KAT KIFOUEBbIC MOHATHA, QyH1a-
MEHTaJIbHbIE 3aKOHBl M TEOPHM XMMHUHU, OCBOCHHUE SA3bIKA HAYKH, YCBOCHHE U IOHMMaHUE
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CYIIHOCTH JIOCTYITHBIX O0OOMICHWH MHPOBO33PEHUYECKOI'0 XapaKTepa, O3HAKOMIICHHE C
HCTOpHefI HX Pa3BUTUA U CTAHOBJICHHA,

° CI)OpMI/IpOBaHI/Ie U pasBUTHUC HpGI[CTaBJICHI/Iﬁ O HAaYYHBIX MCTOHAaxX IMO3HAHHA BCHICCTB U
XUMHNYCCKHUX pCaKHHﬁ, H606XOI[I/IMLIX JJIA HpI/IO6peTCHI/I5I YMeHI/Iﬁ OpPUCHTHPOBATLCA B
MHPE BCHICCTB U XUMUUCCKUX SIBJ'IGHI/IfI, HUMCIOIUX MCCTO B IIPUPOJC, B HpaKTI/ILIGCKOI\/’I u
HOBCCHHCBHOP’I KHN3HU,

e PAa3BUTHUC YMGHI/Iﬁ U CIIOCOOO0B ACATCIIBHOCTHU, CBA3aHHBIX C HaGHIOI[eHI/IeM U 00bSICHEHHEM
XUMHUYECKOI'0 OKCIICPUMCHTA, CO6J'IIO,I[CHI/ICM IMpaBUI 0e30macHoOro O6paIHeHI/I$I C BeHIC-
CTBaMMH.

Hapsy ¢ atuM, copepkarenbHas XapaKTepUCTHKA IeIeld M 3aJad U3yYeHUs MpeaMeTa B
MporpaMMe Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MIPHUOPUTETAMH B
CUCTEME cpelHero oomero oopasoBanus. CeroaHs B MPENoJaBaHUM XUMHUU B OOJIBIICH CTETICHU
OTAAETCs TMPEANOYTECHHE MPAKTUYECKON KOMIIOHEHTE COAEp>KaHusl 00y4YeHUs, OPUEHTUPOBAHHOM
Ha TIOATOTOBKY BBIMYCKHUKA O0IIE00pa3oBaTEIbHOM OpPTaHW3alluM, BIIAJICIONIET0 HE HaOOpOM
3HAHWH, a QYHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO TOJTY-
YEeHHsI 3HAHUI ¥ IPUMEHEHUS UX B PEAIbHOM JKU3HHU JUIA PEIICHUS TPAKTUUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM Npu U3ydeHUHW NpeaMeTa «XHMHs» JTOMHHHPYIOIIee 3HaAUYCHUE MPHOoOpe-
TAIOT TaKue IeNu U 337a4u, KakK:

- ajanTanus o0yJaromuXcs K YCIOBUSAM JTUHAMUYHO Pa3BUBAIOIIETOCS MUpa, (GopMHpOBa-
HUE MHTEJUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO00pa30BaHUIO, COTPYIHHYECTBY, Ca-
MOCTOSITEIBHOMY TPUHSATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX JKM3HCHHBIX CHTYAIUSIX, CBSI-
3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

- (hopMHpOBaHKE Y 00YUAIOMIUXCS KITFOYEBBIX HABBIKOB (KITIOUYEBBIX KOMITCTCHIIHI), UMEIO-
IIMX YHUBEPCAIbHOE 3HAUYCHUE JJIsl PA3IMYHBIX BUIOB JEATEILHOCTH: PEIICHUS MPOOIIeM, MouC-
Ka, aHaJIM3a U 00paboTKku MHGOpMAIINK, HEOOXOIUMBIX JUISI TPHOOPETEHHS OMBITA IEATEILHOCTH,
KOTOpasi 3aHMMAeT BA)KHOE MECTO B TIO3HAHWH XMMHH, a TAKXKE IS OLIEHKH C MO3UIIUNA IKOJIOT U-
Yyeckoi 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB Ha OPraHHU3M ue-
JIOBEKa M MPUPOIHYIO CPEIY;

- pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN
00yJaroNUXcs: CIIOCOOHOCTH CAMOCTOSTEIBHO TPHOOPETATh HOBBIC 3HAHUS 10 XMMHH B COOTBET-
CTBUU C JKU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBpEMEHHbIE MH(GOPMAIIMOHHBIE TEXHO-
JIOTHH Ul TMOWCKa M aHaiu3a y4eOHOW M HaydHO-TOMYJSpHOW MHGPOpMAIMU XUMHYECKOIO CO-
JepKaHUS;

- (hopmupoBaHme U pa3BUTHE y 00YUAIOIINXCS ACCOI[MATUBHOTO U JIOTMYECKOr0 MBILIUICHHUS,
HaOII0IaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIUMBI, B YaCTHO-
CTH, MIPY MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

- BOCIIUTaHUE Yy OOydJaromuxcs yOexJIEHHOCTH B TYMAaHHCTUYCCKOW HAIPABICHHOCTH XH-
MUH, €€ BaXHOW POJIM B PELICHUU TI00ATBHBIX MPOOIEM paIlMOHATBHOT'O MPHPOIOMOIH30BAHNUS,
TIOTIOJTHEHUST DHEPTETHUECKUX PECYPCOB M COXPAHCHHS TPHPOIHOTO PABHOBECHS, OCO3HAHUS
HEO00XOUMOCTH OEPEKHOr0 OTHOIICHHUS K MPHUPOJIE U CBOEMY 370POBbIO, a TaKXkKe MPUOOPETCHHS
OITBITa MCITOB30BAHMS MOMYyYSHHBIX 3HAHWUW JUTSI TIPUHSTHS TPAMOTHBIX PEHICHUN B CHUTYaIUsX,
CBSI3aHHBIX C XMMUUYECKUMU SIBJICHHUSIMH.

B y4yeOGHOM muane cpemnero oOrero oopazoBaHHs IpeaMeT «XuUMHs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMETHON 001acT «ECTeCTBEHHO-HAYYHBIE TTPEIMETHD).
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OO0miee ynca0 4acoB, OTBEACHHBIX JJIA M3YUYCHUS XMUMHH, Ha 0a30BOM YPOBHE CpPEIHErO
obmrero oopazoBanusi, coctanisier 68 yacos: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce
— 34 gaca (1 gac B HezeIo).

Coaep:xkanue 00yyeHus

Teopernyeckue ocHOBbI xXuMuu (13 yacoB)

XuMHYECKUH 371eMeHT. ATOM. Sapo aroma, n30Tomnbl. DJIEKTPOHHAs 000JI0uKa. DHEpPreTu-
YeCKHe YPOBHHU, MOIYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- anmeMeHThl. OCOOCHHOCTH pacrpere-
JIEHUsI 3JIEKTPOHOB 110 OPOUTAISIM B aTOMax 3JIEMEHTOB IEPBbIX YETHIPEX MEPUOIO0B. DJIEKTPOH-
Hasi KOH(PUTypalus aTOMOB.

[Tepronnueckuii 3axkoH u [lepuoandeckas cucteMa XxuMuueckux 3yemMeHToB /. . Menne-
neeBa. CBsi3b nepuoAnUecKoro 3akona u [lepuoanueckoii cucTeMbl XUMUYECKUX 351eMeHToB 1. U.
MenzeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB
XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO IPYIIaM U MepH-
oJlaM. 3Ha4Y€HHE MEPUOANYECKOr0 3aKOHA B PA3BUTUN HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBs3b. BUIbl XMMUYECKON CBSI3M (KOBaJIEHTHAs HEIO-
JsipHAas M MOJNIsIpHAsi, MOHHAsA, MeTalindeckas). MexaHu3mbl 00pa3oBaHusl KOBAJIGHTHOW XUMUYe-
CKOM cBsI3u (OOMEHHBII U JOHOPHO-aKLENTOpHBIN). Bonopoanas cBsa3b. BaeHTHOCTE. DneKTpo-
oTpuLare’abHOCTh. CTeneHb OKucaeHusl. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYISIPHOTO U HEMOJIEKYJSIPHOI'O CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTAJ-
JIMYECKOU PEIIETKHU.

[lonsiTue o AucnepcHbIX cucTeMax. VICTUHHBIE M KOJUTOMAHBIE PacTBOpbL. MaccoBast oiis
BEILIECTBA B pacTBOPE.

Knaccugukarus HeopraHnueckux coennHeHnii. HoMeHkaTypa HeopraHM4ecKuX BEIIeCTB.
I'eHeTnyeckas CBA3b HEOPraHUYECKUX BEUIECTB, IPUHAUICKAINX K PA3TUYHBIM KJIACCAM.

Xumuyeckas peaknus. Kimaccudukanus XUMUYECKUX PEaKIMii B HEOPTraHWYECKOH M opra-
HUYECKON XMMUU. 3aKOH COXPAHEHUS MacChl BEILIECTB, 3aKOH COXPAaHEHUs U NPEBPALLEHUS YHEP-
TUU TIPH XUMHUYECKHUX PEAKIUIX.

CkopocTb peakuuu, e€ 3aBUCUMOCTb OT pa3iu4HbIX (akTopoB. OOpaTumblie peakiuu. Xu-
Mudeckoe paBHoBecue. PakTOphl, BIUAIONINE HA COCTOSIHUE XUMUYECKOoro paBHoBecus. [IpuHiun
Jle laTense.

OnekTponutuyeckas nuccounanus. CuibHble U cinalble 37eKTpoiauThl. Cpena BOAHBIX pac-
TBOPOB BEIIECTB: KHCIIasi, HEUTpaJIbHAs, I11EI0UHAs.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIEC PEAKIINH.

DKCcIepUMEHTAIbHBIE METO/IbI H3yYEHHsI BEIIECTB U UX MPEBPAIICHUI: JeMOHCTpalus Tao-
mun «lleprnonnueckas cucremMa xumuueckux 3nemeHToB Jl. 1. MenaeneeBa», usyueHue Moaeneu
KPUCTAUTHYECKUX PEIETOK, HaONIoJeHNe M ONMHCAaHUE JIEMOHCTPAI[MOHHBIX M J1a0OpaTOpHBIX
OIIBITOB (Pa3J0XKEHUE IMEPOKCUIA BOJOPOAA B IPUCYTCTBUMU KaTalu3aTopa, ONPENEICHUE CPEe/bl
PacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCATHHOI'O UHINKATOPA, PEAKIIMU HOHHOIO 0OMEeHa), Ip o-
BEJICHUE MPAKTUYECKOU paboThl «BiusHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU pe-
AKIIAWY.

Pacué€rnpie 3a1aun.

Pacuérel Mo ypaBHEHUSAM XMMUYECKUX PEAKLHM, B TOM YHCIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIOIb30BAHUEM ITOHATHUS «MACCOBAs J0JIS BEILIECTBAY.
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Heoprannueckasi xumus (17 yacoB)

Hewmeramnsl. [Tonoxenne HemeramioB B [leprnoauyeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. V. MenneneeBa u 0cOOEHHOCTH CTPOEHUSI aTOMOB. DU3HUECKUE CBOMCTBA HEMETANIOB. AJITO-
TPOMUSl HEMETAJUIOB (Ha MpUMepe KUCI0poia, cepsl, hocdopa u yrieposa).

XVUMHUYECKUE CBOMCTBA BAKHEHUIITUX HEMETAIUIOB (TAJIOT€HOB, CEPhI, a30Ta, (hocdopa, yrie-
poia U KPEMHHS) U UX COCIUHEHHH (OKCHIOB, KUCIOPOJCOAEPKAIINX KUCIOT, BOJIOPOAHBIX CO-
eAMHEHUH ).

[IpuMeHeHne Ba)XHEMIINX HEMETANIOB U UX COSIUHEHUH.

Meramnsl. [lonoxenne meraioB B llepuonnyeckon cucreMe XUMMUYECKUX AJ1eMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000104k aTOMOB MeTauioB. O0mue ¢pu-
3UYECKHE CBOMCTBa MeTaUIOB. CrulaBbl METAIIOB. DJIEKTPOXUMUUYECKUN pANl HANPSHKEHUU Me-
TaJJIOB.

XHUMHYECKHE CBOWCTBA BAKHEUIIINX METAJUIOB (HATPUH, KWK, KAJIbIIUNA, MAarHAH, aTFlOMH-
HUM, IUHK, XPOM, KeJIe30, MEJIb) U UX COCTUHEHUM.

O6mue cnocoObl nonydeHust Metamio. [IpuMeHeHe MeTaIoB B OBITY U TEXHUKE.

DKCIEePUMEHTAIBHBIE METOJbI U3YUYCHHS BEIIECTB M WX MPEBPAICHUI: U3YYCHHE KOJUICK-
uun «MeTamiel U CIIaBb», O0OpaslloB HEMETANIOB, PEIICHHE SKCIEPHUMEHTAJbHBIX 3ajad,
HaOJIIOJICHUE U OMHCaHUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIMBITOB (B3aMMOJICHCTBHE THI-
pPOKCHA aTFOMHHUS C PACTBOPAMH KHUCJIOT M LIEI0YEH, KaUeCTBEHHbIC PEAKIIMN HAa KaTUOHBI Me-
TaJUIOB).

Pacué€rnpie 3a1aun.

Pacuérbl macchl BeliecTBa v 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce
WM 00bEMY OJTHOT'O M3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, Pacu&Thl MacChl (00bEMa, KOMYECTBA
BEIIECTBA) MTPOYKTOB PEAKIMH, €CIH OAHO U3 BEUIECTB UMEET IPUMECH.

Xumus ¥ xku3Hb (4 yaca)

Ponp xumun B o0ecrieueHUH 3KOJIOTHYECKOM, SHEPTeTUUECKON U MUILEBOM 0e30MacHOCTH,
pa3BUTUU MeIUIIMHEL. [loHATHE 0 HAYYHBIX METOaX IMO3HAHMS BEIIECTB U XMMHUYECKUX PEAKIIH.

[IpencraBienust 06 0OMKX HAYYHBIX MPUHIIUIIAX MPOMBIIIIEHHOTO MOMYYeHHS BaXKHEUIITHX
BEIIIECTB.

UYenoBek B MHUpE BELIECTB U MAaTEpUATIOB: BaXKHEWIME CTPOUTENIbHBbIE MaTepualbl, KOH-
CTPYKIIMOHHBIE MaTepHUaibl, KPACKH, CTEKIIO0, KEpaMUKa, MaTepUaJIbl IS JCKTPOHUKH, HAHOMA-
TEPUAIbI, OPTAHUYECKUE M MUHEPAIbHBIE YI0OPEHUS.

XHUMHS U 3J0POBBE YEIOBEKA: NMPABUIIA UCIOJIb30BAaHUS JIEKAPCTBEHHBIX MIPEnaparoB, mpa-
BHJIa 6€30MaCHOT'0 UCIIONIL30BAHUS TIPETapaToB OBITOBOW XMMHH B IIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBSA3E€H MpU M3YyYEHUH OOIIEeH M HEOPraHWYECKOM XMMHUU B
11 kyacce ocCymiecTBISETCS Yepe3 MCIMOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHUH,
TaK W TOHATHUM, SBISIOMINXCS CUCTEMHBIMH ISl OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO
LHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TTOHATHS: HAyYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHAIIU3,
CUHTE3, KIaccu(uKaius, NepuoANIHOCTb, HAOMIOICHHE, SKCIIEPUMEHT, MOACTUPOBAHUE, U3MEP e-
HUE, SBJICHHE.

®dusnka: Marepus, YHEprus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, pa-
JIMOAKTUBHOCTh, MOJIEKYJIa, YPHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENIO, 00BEM, arperarHoe co-
CTOSIHUE BEIIECTBA, (PU3MUECKUE BETMUMHBI U SAMHHIIBI UX U3MEPEHUS, CKOPOCTb.
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buonorus: knerka, opranusMm, sKocucrema, ouocdepa, Makpo- U MUKPOIIEMEHThI, BATAMHU-
HbI, 0OOMEH BEIIECTB B OpTraHU3Me.

I'eorpacdusi: MuHepasbl, TOPHBIE TOPO/IBL, TIOJIE3HBIE HCKONAEMbI€, TOILJIMBO, PECYPCHI.

TexHOonorus: XMMIU4eCcKasi IPOMBIIIUIEHHOCTb, METAJUTYPTHUsl, TPOU3BOACTBO CTPOUTEIbHBIX
MaTepuaioB, CENbCKOXO03iCTBEHHOE MPOU3BOJICTBO, MUINEBAS MPOMBIIIICHHOCTD, (hapMalleBTH-
YecKass MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHX IMpEnaparoB, MPOU3BOACTBO KOH-
CTPYKIMOHHBIX MaTEPHAIIOB, SJICKTPOHHASI IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

MeToabl, GopMbI U TEXHOJOTHH OPraHU3ANUM YUeOHOT 0 mpolecca
Memoowl: yCTHBIN U IHCBMEHHBIN OIpoc, Oece/Ibl, TECTUPOBAHUE.

UccnenoBarenbckuit METOA Kak OJUH M3 BEAYIIUX CIIOCOOOB OpPraHU3aIliU TOMCKOBOM €S-
TEJBHOCTH y4alluxcs B yuyeOHOH paboTe, MPUBUTUS UM YMEHHM W HABBIKOB CaMOCTOSITENILHON
paboThI.

HccnenoBarenbckuii METO UCIIOIB3YETCS

B onucanuu npupoaHbIX U XUMAYECKUX (DAKTOPOB U SBICHUM.

[Tpu BBITONHEHUY TPAKTHYECKUX paboOT

[Ipu pabote ¢ pa3nMUHBIMU UCTOUHUKAMU XUMHUYECKOI'0 COJIEPIKaHUS.
®opMBbI Opranu3anuu 00pa3oBaTeJIbHOIO Mpouecca:

VCTHEIE COOOIICHM,

OO6cyxnenus;

Pabora ¢ HCTOYHHUKAMH;

CamocrosiTenbHble paboTHI;

[TpakTuyeckas pabora;

Joxkmangpr;

3amura npe3eHTaluii;

Pednexcusi.

TexHonmoruu, UCHoNIb3yeMble B 00pa30BaTEILHOM MPOLIECCE:
» TexHoNOruM TPAIUIIMOHHOTO OOYUCHUS
*  Texuomoruu nuddepeHITTPOBAHHOTO 00yUEHUS
* TexHonorust pa3BUTHUS KPUTHIECKOT'O MBIIIUICHUS
* JIMYHOCTHO-OPUCHTHPOBAHHBIC TEXHOJIOTUN O0YyICHUS
* Texuomorus MHANBUTYyATU3AMNN OO YICHHUSI.
* HHpopmanmoHHO-KOMMYHUKAIIHOHHBIE TEXHOIOTHH.
Buabl yueOHOi 1eATeJIbHOCTH

*  Buodwi deamenvHocmu co cro8ecHol 0CHOBOU.
« CamocTtodaTenbHas padoTta ¢ ydeOHUKOM, SJIEKTPOHHBIMH 00pa30BaTEIbHBIMU pecypcaMu
(B0OP)
* TloaroroBka u npeacTaBieHre MyOIUYHOTO BRICTYIIJICHUS B BUC MPE3CHTAIINHT
» [louck uHpopMaIK B 3IEKTPOHHBIX CIPABOYHBIX W3/IaHUSX: FJIEKTPOHHON SHIIUKIIONEHH,
CIIOBapsiX, B ceTd IHTEepHET, 2JIEKTPOHHBIX 0a3ax U OaHKaX JaHHBIX.
* OTt00p U cpaBHEHHE MaTepHraja U3 HECKOJIbKUX UCTOYHUKOB (00pa30BaTEIbHBIN PECYPC CETH
Hurtepuer, DOP, TekcT yueOHMKA, TEKCT HAYIHO-TIOMYJISIPHOM JINTEPATYpPHI)
» CocTaBieHHE C TOMOIIBIO PA3TUYHBIX KOMIIBIOTEPHBIX CPEACTB O0YUYCHHUSI IJIaHa, TE3UCOB,
pe3roMe, aHHOTAIlMKM, aHHOTUPOBAHHOTO 0030pa JIMTepaTyphl U JIp.
* IloaroroBka BBICTYIUIEHHH U JOKJIAJIOB C UCIIOJIB30BaHUEM Pa3HOOOPa3HBIX UCTOYHUKOB HH-
dhopmaruu.
* Pemenue 3amau.
* BrinmonHeHue TeCTOBBIX 3aJaHUM.
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* Tlouck nHpOpMAIMK B CETH HHTEPHET U COCTABJIICHUE CPABHUTEIHHOM TaOIHIIHI (0Opa3oBa-
TenbHBIN pecypc cetu MuTeprer, JOP, TekcT ydeOHUKa, TEKCT HAYYHO-TIONYJISIPHON JIUTEpaTy-
pbl)
*  Buovl desmenvHocmu Ha ocHoge socnpusamus obpasa:

* IIpocMotp u obcyx)aeHre yueOHbIX (PHIBMOB, IPE3EHTALIUMA, POIUKOB

» HaGmronenue 3a 1eMOHCTpAIUSMU TIPETIOaBaTeNs

*  OObBsACHEHUE U UHTEPIPETAIUS HAOIIOAACMBIX SBICHHUMN

* Amnanu3 rpadukoB, TaOIUI], CXeM

» U3ydenwue ycTpoiicTBa MEXaHHU3MOB M MPUHITUIIA UX ICHCTBUS

*  AHanm3 IPOU3BOACTBEHHBIX CUTYAllUN, CHTYaTHBHBIX 33134

+ U3ydeHue nmocneaoBaTeIbHOCTH BBIMOIHEHUS Oepaliuii

*  Ananu3 npoOJIeMHBIX Y4eOHBIX CUTYaIUi

*  Buowi desmenvnocmu ¢ npakmuueckou 0CHOBOU:

* IlocTaHoBKa OMBITOB JUIsl AEMOHCTPALIUU TPYIIIE

* IloaroroBka u odopmieHHE C MTOMOIIBIO MPUKIAIHBIX TPOrpaMM OOIIETO Ha3HAUCHUS pe-
3yJIBTaTOB CAMOCTOSITEIILHOM- PabOTHI B X07I¢ YIeOHOW U HAyYHO-TTO3HABATEIILHOM JICATETbHOCTH
* Brimonnenue paboT npakTUKyMa

» [IpoBeneHue ncciaen0BaTENbCKOTO HKCIIEPUMEHTA

* MonenupoBaHue U KOHCTPYHPOBAHUE

* Pemenue skciepuMeHTANBHBIX 3a7a4

Yder BOCIMTATEIHHOI0 NOTEHIMAJIA YPOKOB
Pabouas mporpamma cpopmupoBana ¢ yuerom denepanbHoil paboueil nmporpaMmbsl BOC-
MIUTaHUS.
BocnurarenpHblii MOTEHIMAT IPEAMETa « XMMHUA» PEATU3YETCS YEPES:

®  UCIOJb30BaHUE BOCIUTATEIbHBIX BO3MOKHOCTEH COJEpXkaHUsA y4EOHBIX MPEIMETOB UL
(dbopMHUpOBaHUs Y O0YYAIOLIUXCS POCCUMCKUX TPAAMIIMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUMCKOIO UCTOPUYECKOTO CO3HAHMS HAa OCHOBE MCTO-
PUYECKOTr0 IMPOCBELIEHUS; MOI00p COOTBETCTBYIOIIETO COAEPKAHUS YPOKOB, 3aJaHMi,
BCIIOMOTaTeIbHBIX MaTepPHAIOB, IPOOIEMHBIX CUTYAIUH U1 00CYX ICHHIA;

e BKJIIOYEHHE YUUTEISIMH B pabodne mporpaMMbl IO y4eOHBIM MpeaMeTaM, Kypcam, MOIY-
JSIM LEJIEBBIX OPUEHTHPOB PE3YJIBTaTOB BOCIMTAHUA, UX YYET B ONPEACICHUM BOCIIMTA-
TEJbHBIX 3a/1a4 YPOKOB, 3aHATUN;

e BbHIOOp METOJOB, METOJIMK, TEXHOJIIOTUM, OKA3bIBAIOIIMX BOCIIUTATEIIbHOE BO3/IEHCTBUE HA
JUYHOCTb B COOTBETCTBMM C BOCIIUTATEIbHBIM HACAJIOM, LIEIBIO U 3aladaMy BOCIIUTAHMS,
LIEJICBBIMU OPUEHTUPAMHU PE3YJIbTAaTOB BOCIUTAHUS; PEAIM3ALUI0 IIPUOPUTETA BOCIUTA-
HUS B YU€OHOH eI TETHLHOCTH;

® [IpUBJIECYCHHE BHUMAHM OOYYaIOUIMXCS K LIEGHHOCTHOMY aCHEKTy M3Y4aeMbIX Ha ypOKax
IPEMETOB, SIBICHUI U COOBITUH, MHUIIMUPOBAHUE OOCYKICHHM, BHICKA3bIBAHUN CBOETO
MHEHHUS, BBIPAOOTKH CBOETO JINYHOCTHOTO OTHOLICHUS K U3y4aeMbIM COOBITUSIM, SIBJICHU-
M, JINLIAM;

® [IPUMEHEHHE MHTEPAKTUBHBIX (OPM Y4EOHOH pabOThI - UHTEJUIEKTYAIbHbIX, CTUMYIUPY-
IOIUX [TO3HABATEIbHYI0 MOTHBALIMIO, UIPOBBIX METOIUK, IUCKYCCHH, JAIOIIUX BO3MOXK-
HOCTb MPHOOPECTU ONBIT BEJICHHUsI KOHCTPYKTUBHOTO JAMAJIOra; IpyNnoBoil paboThl, KOTO-
past YIuT CTPOUTH OTHOIICHHUS M JICHCTBOBaTh B KOMaH/E, CIIOCOOCTBYET Pa3BUTHIO KPH-
TUYECKOTO MBIIIJICHNUS;

e noOyxJaeHHe O0Oy4aromMxcs COOM0AaTh HOPMBI IOBEACHMS, IpaBHia OOLICHUS CO
CBEPCTHHKAMH M TIE€JJarOTUIECKUMH PaOOTHUKAMH, COOTBETCTBYIOIINE YKIaTy 00meodpa-
30BaTeIbHOI OpraHMU3aluy, YCTAHOBJICHUE U MOAJIEPIKKY 100poXkKenaTeIbHON aTMOC(EpHI;

e OpraHM3alMi0 HACTAaBHUYECTBA MOTMBUPOBAHHBIX M IPYAUPOBAHHBIX OO0YYAIOIIUXCS HAJ
HEYCIEBAIOLUMHU OJIHOKIACCHUKAMM, B TOM 4HCJIE C OCOOBIMH OOpa3oBaTENbHBIMU IO-
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TpeOHOCTAMH, JAIOLIEro 00y4arolUMCsl COLUAIbHO 3HAYMMbIH OMNBIT COTPYAHHYECTBA U
B3aMMHOM TTOMOIIIH;

® VHUIMUPOBAHUE U MOIICPIKKY HUCCIICIOBATEIICKON JIEATEIILHOCTH O0YUYarOIIUXCsl, TUIAH -
pOBaHME U BBINOJIHEHWE WHAMBUAYAJIBHBIX M TPYIIOBBIX MPOEKTOB BOCHUTATEILHON
HATPaBIEHHOCTH.

O1inyuTeNbHbIE 0CO0EHHOCTH padoyeil mMporpaMMbl
Conepxanue paboueit mporpamMmbl COOTBETCTBYET IIpmmepHoit pabodeit mporpamme
cpenHero oOmiero odpazoBaHus «Xumus» (6a3oBbiii ypoBeHb) (mist 10—11 kmaccoB obpazoBa-
TEJbHBIX OpraHU3alMi), TAKKE COAEPKUT HEOOXOAUMBIE U3MEHEHMSI B co0TBeTCTBUU ¢ DOII.
Pabouas nporpamMa npeaycMaTpuBaer:
- KOHTPOJIbHBIX paboT-2
- IPaKTUYECKUX pabdot- 3.
Hacrosimmass mporpamMma 1o XUMHH COCTaBlieHa st ydammxcst 11 kimacca Ha 6a3oBOM
ypoBHE B 00beMe 34 yaca (2 yaca B HEZIEIIO)
Cpoku peanuzayuu nannoit padboueii mporpammel: 2024 — 2025 yqeOHbIii TO/I.

Iliianupyemble pe3yJbTaTbl 0CBOEHHUSI IPOrpaMMbl 0 XUMHUH Ha $230BOM YPOBHeE
cpeaHero oouero oopa3oBanms
JIMYHOCTHBIE Pe3VIbTATHI
®OI'OC COO ycranaBnmuBaeT TpeOOBAHMS K pe3ylbTaTaM OCBOCHUS O0YUYarOIIMMUCS IPO-
rpaMM CpeIHEero oomero oo0pa3oBanus (JINYHOCTHBIM, METANPEIMETHBIM U MpeIMeTHbIM). Hayu-

HO-METO/IMYECKOM OCHOBOM i pa3paOOTKH IMJIaHUPYEMbIX PE3yIbTAaTOB OCBOEHUS MPOrpamMm
CpeaHero o0Iero oopa3oBaHus ABISETCS CUCTEMHO-IEITEIbHOCTHBIA MOIXOJI.

B cooTBeTcTBUM C CUCTEMHO-JESTENBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX pe-
3yJITATOB OCBOCHMS IpeaMeTa «XUMUS» Ha YPOBHE CPEIHEro OOLIero o0pa3oBaHus BhIACICHBI
CIIEAYIOIINE COCTABIISAIOLIHE:

. OCO3HAaHHE 00YYAIOIIMMUCS POCCHUICKON TPaKAaHCKOM MIGHTUYHOCTH — TOTOBHOCTH K Ca-
MOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH M CaAMOOIIPENEICHUIO;

. HaJIMuue MOTUBALUU K 00yUEHUIO;

. LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KIIOYEBBIX
LIEHHOCTEN ¥ UCTOPUYECKUX Tpaaulluii 6a30BON HAyKH XUMUU;

. TOTOBHOCTh U CIOCOOHOCTH OOYYaOLIMXCS PYKOBOJCTBOBATbCS B CBOEH JIESATENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMH, IPUCYIIMMHU LEJOCTHOM CHCTEME XMMHYECKOIO
o0pa3oBaHus;

. HaJINYKME IPaBOCO3HAHMSI IKOJIOIMYECKON KyJIBTYpbl U CIIOCOOHOCTH CTAaBUTh LIEIH U CTPO-

HUTbh )KU3HCHHBIC I1JIaHHbI.

JIngHOCTHBIE pe3yibTaThl OCBOCHHS MpEaMeTa «XHUMHS» JOCTUTAIOTCS B €AMHCTBE y4eO-
HOI71 )41 BOCHHT&TCHBHOﬁ NCATCIIBHOCTHU B COOTBCTCTBHUHU C I‘YMaHI/ICTI/ItI€CKI/IMI/I, COI_II/IOKy.HBTypHBI-
MH, JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU U HJeallaMU POCCUIMCKOTI'0 I'Pa)KIaHCKOr0 OOIIECTBa,
MPUHATHIMU B OOIIIECTBE HOPMAMH M TPABUIIAMH TMTOBEIICHHS, CIIOCOOCTBYIOIUMH ITpOIeccaM ca-
MOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAHOBIIEHUS JINYHOCTH O0YYarOIIHXCS.

JlngHOCTHBIE pe3ylbTaThl OCBOCHMS TpeaMeTa «XHUMHs» OTPaXaroT CPOPMUPOBAHHOCTH
OTBITA MMO3HABATENBHON U MPAKTUYECKON JIEATENbHOCTH 00YYarOIIMXCS IO Peau3alii MPHHSATHIX
B OOIIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS
- OCO3HAHMS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBOXKEHHS K 3aKO-
HY U ITPABOITOPAAKY.
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- MIPEJICTaBJICHUSI O COIMAIbHBIX HOPMAaxX M MpaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHU-
BE;
- TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATENbHOCTH MPU CO3/IaHUU Y4EOHBIX IPOEKTOB, pe-
IICHUH Y4eOHBIX U MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUH XUMHUYECKUX YKCIIEPUMEHTOB;
- CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHS, IOTUKY U apTyMEHTHI IPYTUX MpH
aHaJIM3€e Pa3IMYHbIX BUJIOB YICOHOM e TEIILHOCTH,

2) NATPUOTHYECKOT0 BOCIIMTAHUS |
-IICHHOCTHOT'O OTHONICHUS K HUCTOPUICCKOMY M HAYYHOMY HACJICIUIO OTCUECTBCHHON XUMUU;
- YB@KEHHUS K MPOIECCY TBOPYECTBA B OONACTH TEOPUHU U MPAKTUYECKOT'O MPUMEHEHUS XUMUH,
OCO3HAHUS TOT'0, YTO JIOCTH)KCHUS HAYKU €CTh PE3YJIbTAT JUTUTEIbHBIX HAOMIOCHHUH, KPOIOTIN-
BBIX OKCIIEPUMEHTAIBLHBIX TIOMCKOB, ITOCTOSTHHOT'O TPY/a YYEHBIX U TPAKTHKOB;
- HHTEpeca U MO3HABATENIbHBIX MOTHUBOB B MOJTYYEHUH U MOCIEIYIOIIEM aHalln3e HH(OpMaIU O
MEePEIOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:
- HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHNUS;
- CIOCOOHOCTH OLIEHUBATh CUTYAIH, CBS3aHHbBIE C XUMUUYECKUMU SIBIICHUSIMH, U IPUHUMATh OCO-
3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
- TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHUE U MOCTYNKHU CBOUX TOBAPHILEH C MO3UIIMIA HPABCTBEH-
HBIX ¥ TIPABOBBIX HOPM M OCO3HAHHE MTOCIIEACTBHM ITUX MTOCTYIKOB;

4) popmMupoBaHMs KyJbTYPHI 310POBbSI:
- IOHUMAHUS [IEHHOCTEH 3/I0POBOT0 M OE30MacHOT0 00pasa KU3HH, HE0OOXOIMMOCTH OTBETCTBEH-
HOT'O OTHOIICHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;
- coOIOIeHHsI TIpaBUJI 6€30MacCHOr0 0OpaIleH!s C BEIIECTBAMHU B OBITY, MOBCETHEBHON XKU3HH U
B TPYAOBOH JEATEIHHOCTH;
- MIOHUMAaHMSI LIEHHOCTH MPAaBWJI UHAUBHUIYAJIFHOTO U KOJJIEKTUBHOTO 0€30IaCHOr0 MOBEIEHUS B
CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIFOJICH;
- OCO3HAHUS MOCIEACTBUI U HENMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS alIKOTOJIsl, HAPKOTHU-
KOB, KypeHus);

5) Tpy10BOro BOCIIUTAHUA:
- KOMMYHHKATHBHOW KOMIICTGHTHOCTH B Y4eOHO-HCCIIEIOBATEIIBCKOW JEATeILHOCTH, O0O0IIe-
CTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;
- YCTAaHOBKHM Ha aKTHBHOE y4acTHE B PEIICHWH MPAKTHYCCKUX 3a7ad CONMAIHHOW HAIPaBJICHHO-
CTH (B paMKax CBOET0 Kjiacca, IIKOJIbI);
- UHTEpeca K MPaKTUYECKOMY M3YYEHUIO Mpodeccuil pa3aIndHoOro poja, B TOM YHCIIe Ha OCHOBE
MPUMEHECHHUS IPEIMETHBIX 3HAHUH 10 XUMHUH;
- YBaXXEHHUS K TPYY, JIOJSIM Tpyia U pe3yibTaTaM TPYAOBOH AESTeIbHOCTH;
- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TPaeKTOpUU OOpa3oBaHUs, Oymylien
npodeccuu M pean3alui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEN O0IIECTBA;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS:
- DKOJIOTHYECKH IIeJIECO00Pa3HOr0 OTHOIMICHUS K MPUPOE, KaK HCTOUYHUKY CYIIECTBOBAHUS JKU3-
HU Ha 3eMmiie;
- TIOHUMaHUS TJI00ATBHOTO XapaKTepa 3KOJOTHISCKUX MPoOsIeM, BIUSHHAS YKOHOMHUYECKUX TIPO-
LIECCOB Ha COCTOSIHUE MPUPOJHON U COLUAIIBHON CPEJIbI;
- OCO3HAHUS HEOOXOJMMOCTH UCIOIB30BaHUS JOCTHKEHUI XUMUHU ISl PELICHUS BOIIPOCOB Pallu-
OHAJILHOT'O TTPUPOIONOIB30BAHUS;
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- aKTUBHOT'O HEMPUATUA JEUCTBUMN, MPUHOCAIIUX BpPEIl OKPYKAIOIIEH MPUPOTHON Cpele, YMEHUs
MIPOTHO3MPOBATh HEOIAr OMPUSATHBIE SKOJOTHUECKUE TOCIEICTBUS MPEAPUHUMAEMbIX NeHCTBUIA
Y MpeAO0TBpallaTh UX;
- HAJIMYMS Pa3BUTOrO HKOJIOTMYECKOT O MBIIUIEHNUS, IKOJIOTMYECKOM KYJIbTYPHhI, OIBITA AESTEIbHO-
CTH SKOJOTMYECKON HANPABIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMU B IO3HABATEIBHOMU, KOM-
MYHHUKaTHUBHON U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHUS aKTUBHO NMPOTUBOCTOSITH U/IE0-
Joruu xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:
- c¢(hOpMHUPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLIECTBEHHON MPAKTHUKHU;
- IOHUMaHUS CHEU(PUKNA XUMHUH KaK HayKH, OCO3HAHUS €€ poiau B ((OPMUPOBAHUU PAITIOHATBHO-
ro HaAy4HOr'0 MBIIUICHHUS, CO3/IaHUU ILIEJIOCTHOrO IMpEeICTaBiIeHHs] 00 OKpY)KaloIlleM MHpe Kak O
€IMHCTBE NMPHUPOJBI U YETIOBEKA, B MO3HAHUU MPUPOHBIX 3aKOHOMEPHOCTEN U PEIIeHUH IpodieM
COXpaHEHUs MPUPOJTHOTO PABHOBECHS;
- yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH IJIsi COBPEMEHHOW LMBHJIM3AIMM: B €€ TYMaHU-
CTHUYECKOI HANpaBJICHHOCTH U BaXXHOW POJIM B CO3/JIaHUU HOBOM 0a3bl MaTepUANbHON KYIbTYpHI,
peleHn: TI00aIbHBIX TPo0IeM YCTOWYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPbEBOI, YHEPreTHYe-
CKOM, TUIIEBON U IKOIOTHYeckor 0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH YCIOBHIA
YCIIEUTHOT'O TPYy/Ja U SKOJIOrMYecKrd KOM(OPTHOM KU3HU KaKJJ0ro 4ieHa O0IIeCTBa;
- €CTECTBEHHO-HAayYHOI TI'PaMOTHOCTH: IIOHUMaHUS CYIIHOCTH METOJOB IIO3HAHMS, MCIOJIb3Ye-
MBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOTy4YaeMble 3HAHMS JJISl aHAIHU3a U
00BSCHEHUS SBJICHUM OKPYXAIOIEro MUpa U MPOUCXOIANIIMX B HEM M3MEHEHM, YMEHUS AeaTh
000CHOBaHHBIE 3aKJIIOUYEHHUSI HA OCHOBE Hay4HbIX ()aKTOB M MMEIOUINXCS JaHHBIX C LEJbIO MONY-
YEHMSI IOCTOBEPHBIX BBIBOJIOB;
- CIIOCOOHOCTH CAMOCTOSITETILHO UCIIONIBb30BATh XUMUYECKUE 3HAHUS VISl pEIIeHHs PpoOieM B pe-
QIbHBIX KU3HEHHBIX CUTYaIUSX;
- UIHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKON JEATEIbHOCTH;
- TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO i caMO0OPa30BaHUIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUI 110 XMMHUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMH;
- UHTepeca K 0COOEHHOCTSIM Tpy/Aa B pa3inyuHbIX chepax npodecCuOHaIbHON AesITENbH OCTH.

MertanpeaMeTHbie pe3yJbTaThl

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUSI YUeOHOTo mpeaMeTra «XUMUs» Ha YPOBHE CPej-
Hero o01Iero oopa3oBaHus BKIIIOYAIOT:

- 3HauUMble IS (POPMHPOBAHUS MHUPOBO33PCHUST OOYYAIOMIUXCS MEXAUCIUILIHHAPHBIC
(MeX1peMeTHBIE) OOIIEHAaYyUHbIE TOHATHS, OTPAKAIOIINE 1IEIOCTHOCTh HaAYyYHOM KapTHUHBI MUpPA
U crienuuKy METO/IOB IMO3HAHUS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
SHEprus, sIBICHHE, MPOIECC, CUCTEMa, HayYHbIH (DaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3a-
KOH, TCOpHsI, UCCIIEIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIpYTHE);

- YHHUBepcajJbHble y4eOHble NelCTBUA (IIO3HABaTeIbHbIE, KOMMYHUKATUBHbBIE, PETrYISTHB-
HbIC), obecnieunBaronyre GopMupoBaHue (HYHKIIMOHAILHOW TPAMOTHOCTH U COIIMATIBHON KOMIIE-
TEHIIUH 00YyYarOITUXCS;

- CMIOCOOHOCTh OOYYAIOIIMXCSI UCIOIh30BATh OCBOCHHBIC MEXIUCIUIUTMHAPHBIC, MHPOBO3-
3pEHUYECKHE 3HAaHUS M YHUBEPCAIbHBIC ydeOHBIC JCHCTBUS B TO3HABATEIILHOW M COIMATBHOM
MPaKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIaJICHUE YHUBEPCATbHBIMHU YUeOHBIMH TIO3HA-
BAaTCJIIbHBIMHU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA I[efICTBI/IﬂMH.

OgJajieHNe YHUBEPCAJIBLHBIMH Y4eOHBIMHI NMO3HABATEIbHBIMYU JICHCTBUSIMU:
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1) 6a3oBbIe JIOTHYECKHUE IeHiCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJM3MpOBaTh MpoOIeMy, BCECTOPOHHE e pac-
CMaTpHBaTh;

OIPENENATh LENH EATENbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOT-
HOCHUTb PE3yJIbTAThl AESITEIBHOCTH C MIOCTABJICHHBIMH LIESIMU;

UCIIOJIb30BaTh IIPU OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOT0 MBIIIJIEHUSI — BBIIETATh Xapak-
TEpHbIE NPU3HAKU MTOHATUHN U YCTAHABJIMBATh UX B3aHMOCBS3b, UCIIOJIB30BAaTh COOTBETCTB YIOIINE
MOHSITUSL sl OOBSICHEHUS OTJENIbHBIX (DAKTOB U SIBJICHUII;

BBIOMPATh OCHOBAHUS U KPUTEPHUHU IS KIACCU(UKALIMH BELIECTB U XUMHUECKUX PEAKIINA;

YCTaHABIMBATh NPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHAYKTUBHBIC, IeAYKTUBHBIE, [10 AHAJIOTUH ), BBISBIIATh
3aKOHOMEPHOCTU M NPOTHUBOPEUHUS B PACCMAaTPUBAEMBIX SBICHMSX, (POPMYIUPOBATH BHIBOIBI U
3aKJIIOUEHUS;

IPUMEHATh B IpOILecce MO3HAHMs, UCIONb3yeMble B XMMHU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNU, TPeoOpa3oBbIBaTh MOAEIbHBIC MPEICTABICHHS — XMMUYECKUN 3HAK (CMMBOIT) AJIEMEHTA,
XUMHYeckas (popMyiia, ypaBHEHUE XUMUYECKONW PeaKkIMK — IIPU PEILICHUH Y4eOHBIX IT03HABATEIb-
HBIX U IIPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHbBIE NPEJICTABICHUS JJISl BBIABIICHUS
XapaKTEepHBIX MPU3HAKOB U3Y4aEMbIX BEIIECTB M XUMHUECKHX pPEaKLuil.

2) 0a30BbIe HCCIeI0BaTeIbCKIE AeHCTBUA:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT' O I03HAHUS BEIECTB U XUMUYECKHUX PEaKIU;

(hopMynupoBaTh 1EJIN U 3aJ1a4M UCCIIEOBAHUS, UCIIOIb30BaTh IOCTABJIEHHbBIE U CAMOCTOS-
TEJIHO C(OPMYIHUPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI U151 (hOpMHU-
POBaHUs TUIIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BJIa/IETh HABBIKAMU CaAMOCTOSITEJILHOIO IJIaHUPOBAHUS U IIPOBEACHUS YUEHUYECKUX DKCIIE-
PUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHMs HaOIIOJaTh 3a XOJOM IIpoliecca, CaMOCTOATENbHO Ipo-
THO3UPOBATh €r0 pe3yabTar, (HOpMyIHUpoBaTh 0OOOIIECHHS M BBIBO/IBI OTHOCHTEIBHO JOCTOBEPHO-
CTH PE3yJIbTaTOB UCCIIEA0BaHMsI, COCTABIJIATh OOOCHOBAHHBIN OTYET O IPOAEIaHHON paboTe;

pUoOpeTaTh ONbIT YUYEHHUUECKOH HMCCIIe10BaTENbCKON U MIPOEKTHOM S TENbHOCTH, MPOSIB-
JSTh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEILHOMY ITOUCKY METOOB PELICHHs MPAKTHUECKUX
3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IMO3HAHHUS.

3) padora ¢ nunpopmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHMKAX MHGPOpMaLUU (HAyYHO-TIOMYJIApHAs JUTEpa-
Typa XHMHYECKOI'0 COJIEpXKaHMs, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHaIU3UpOBaTh
MH(GOPMALIMIO PA3IUYHBIX BUAOB M (POPM IpEACTaBICHUS, KPUTUUECKN OLEHUBATh €€ I0CTOBEP-
HOCTb U HEMIPOTHBOPEUUBOCTB;

(hopMynHpOBaTh 3aMPOChl U MPUMEHSATh pa3IMUHble METO/bI IPU IIOUCKE U 0TOOpe nH(Op-
Malfu, He0OXOMMOH JUTSI BHITIOJHEHUS YIeOHBIX 3a/1a4 ONpe1eIEHHOrO TUIIA,

npuoOpeTaTh ONbIT HCIHONb30BaHUSA HH()OPMAIIMOHHO-KOMMYHMKATHBHBIX TEXHOJOTHH M
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY IpeICTaBICHUsS HH(pOpPMALUU (CXEMBbI,
rpaduku, TuarpamMmbl, TaOJIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAayYHBIN S3bIK B Ka4eCTBE CpPEACTBA MpU paboTe ¢ XMMHUYECKOW MH(popMa-
LMel: MPUMEHSTh MEXIIpeIMeTHbIe ((pU3nueckue U MaTeMaTudeckue) 3HaKu U CUMBOJIBI, (hOpMy-
761, a00peBUATYphl, HOMEHKIIATYPY;

UCII0JIb30BaTh U IPeo0pa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIAHOCTH.

OgJiaieHne YHUBEPCAIBHBIMM KOMMYHUKATHBHBIMH el CTBUSIMU:
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3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMBI B XO/€ JUAIOra W/WIN IUCKYCCHH,
BBICKa3bIBaTh HJIeH, (POPMYIUPOBATH CBOU IPEIOKEHUS OTHOCUTEIHHO BBIMOJHEHUS MPEAIo-
JKCHHOM 3a71a4M;

BBICTYIIATh C IPE3EHTAIMeN Pe3yIbTaTOB MT03HABATEIBHON IEATENbHOCTH, MOIYYEHHBIX Ca-
MOCTOSITETIBHO MJT COBMECTHO CO CBEPCTHHUKAMH ITPU BBIMTOJTHEHUN XUMHUYECKOTO YKCIIEPUMEHTA,
MPAKTUYECKOH PabOTHI MO MCCIIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peaH3ali yIeOHOTO
poeKTa ¥ (GOPMYIHPOBATH BBIBOJIBI IO PE3yIbTaTaM MIPOBEAEHHBIX HCCIEOBAHUN MTyTEM COTJIa-
COBaHMSI MO3UIIMHA B X0/1€ 00CYXICHUS 1 0OMEHa MHEHHSIMH.

OBJajieHMe YHUBEPCAJIbHBIMH PeryIsiTHBHbBIMH JIeliCTBUSIMU:

CaMOCTOSITENTFHO TUIAHWPOBATh W OCYIIECTBISITH CBOIO ITO3HABATENBHYIO IESTEIBHOCTD,
ompenenss e€ LeIM M 3a7ayd, KOHTPOJIMPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeaaraéMbelii aITOPUTM JEHCTBUI NPH BBIIOIHEHWH Y4E€OHBIX M HCCIIEAOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee I(P(HEeKTUBHBINA CIOCO0 MX PEIICHUs C Y4ETOM MOJIY4YeHUs HOBBIX 3HAHUI O
BEIIIECTBAX M XUMUYECKUX PEAKIHIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHAJIN3a U CAMOOIIEHKH.

IlpenMeTHBIE Pe3YAbTATHI

[IpenmerHbIe pe3ynbTaThl OCBOCHUS Kypca «O0mas 1 HeopraHMIecKasi XUMHSD OTPaXKaIoT:

- c(pOpMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOH COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTHHBI MHUpa, POJM XUMHUH B MO3HAHWU SIBJICHWUH NPHUPOIBI, B (OPMHUPOBAHWUU MBIILICHAS U
KYJIBTYPBl TUYHOCTH, €€ (PyHKIIMOHATILHOW IPaMOTHOCTH, HEOOXOIUMOM ISl PEeLIeHUs PaKTHY e-
CKHX 3a/1a4 M 3KOJIOTHYECKH OOOCHOBAHHOI'O OTHOLICHHUS K CBOEMY 3/10POBBIO U ITPUPOAHON cpe-
ac;

- BJIQJICHUE CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOpasi BKIIOYAET: OCHOBOIOJArAIOIINE ITOHATHS
(XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, - DIIEKTPOHHBIC OpOMTAIN aTOMOB, MOH, MOJICKYJIa,
MOJIb, MOJISIPHBI 00BEM, BaJIEHTHOCTB, JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHh OKUCIICHHS, XUMHUYe-
CKasl CBsI3b (KOBaJIGHTHAs, WOHHAs, METAJUIMYECKasi, BOIOPOIHAS), KPUCTAIMUECKasi pemeTKa,

TUIBl XMMUYECKUX PEaKIUil, pacTBOP, 3JIEKTPOIUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHYECKAs AUC-
COIMAIINS, OKHCITUTEIh, BOCCTAHOBHUTENb, CKOPOCTh XUMHUYECKON PEaKIINU, XUMHUECKOE PAaBHOBE-
CH€); TEOPUU U 3aKOHBI (TCOPHSI SIEKTPOTUTHUECKON TUCCOIMALlnK, Iepuoanyeckuii 3axod 1. U.
MemnneneeBa, 3aKOH COXpaHEHHS MacChl BEIECTB, 3aKOH COXpPAHEHUsS W TPEBPALICHUS dHEPTUU
IpU XUMUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHUHU, MHPOBO33pEHYE-
CKHE 3HAHHS, JIeXKAIIEe B OCHOBE IOHUMaHMsI IPUUUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIIE-
HUH, (AaKTOIOrMYECKHE CBEJICHHs O CBOMCTBAX, COCTaBE, MOJYYCHUU U O€30I1acHOM HCIIONb30Ba-
HUY BaXKHEHIINX HEOPraHMYECKUX BEILECTB B OBITY U MPAKTUYECKON JEATENbHOCTH YEI0BEKa;

- chopMUPOBAaHHOCTH YMEHUH BBISIBIIATH XapakTepHbIC MIPU3HAKH MOHATHIA, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS PU OIMMCAHUU HEOPTaHUYECKUX Be-
IIECTB U UX MPEBPALICHUI;

- c(OPMHPOBAHHOCTh YMEHHUH HCHOIb30BATH XMMHUYECKYI0 CHMBOJIUKY JUISL COCTaBJICHUS
GopMyNT BeIECTB M ypaBHEHHH XUMHUYECKHX PEAKIHA, CHUCTEeMaTHYECKYyI0 HOMEHKIATYpY
(IUPAC) u TpuBHanbHbIC Ha3BaHUsS OT/ACIBHBIX HEOPTaHHMUYECKUX BEUIECTB (YrapHBIU ras, yriie-
KHCIIBIH ra3, aMMHaK, raméHasi U3BecTb, HeraleéHasi U3BeCTb, IUThEBAs CO/A, IUPUT U IPYTHE);

- c(OpMHPOBAHHOCTh YMEHUH ONpEIENsATh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHYE-
CKUX 3JIEMEHTOB B COEJMHEHHUSAX PaA3IMYHOIO COCTaBa, BUJ XMMUYECKOH CBS3U (KOBaJEHTHas,
MOHHAs, METANTNYECKasi, BOJAOPO/AHAS) B COCAWHEHUSX, THUI KPUCTAUTMYECKOW PEIIETKA KOH-
KPETHOT'O BEIEeCTBA (aTOMHas, MOJIEKYJIsIpHAsl, MOHHAs, METANINYECKasi), XapaKTep Cpeibl B BOJ-
HBIX PAaCTBOpaxX HEOPTaHUYECKUX COCITUHEHHIA;
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- ¢OpMHUPOBAHHOCTh YMEHUN yCTaHABJIMBATh MPUHAUIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpPEAEIEHHOMY KIJIACCY/TPYIIe COSAMHEHH (MPOCThIE BEIIECTBA — METAJUIBI U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

- ¢OPMHPOBAHHOCTh YMEHHH PAaCKpBIBATh CMBICT Nepuoanueckoro 3akoHa /1. . Menne-
jeeBa U JEMOHCTPHUPOBATh €ro CUCTEMAaTHU3UPYIONIYIO, OOBSICHUTEIbHYIO U MPOTHOCTUYECKYIO
GbyHKIIY;

- cOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IJIEKTPOHHOE CTPOEHHUE aTOMOB XHMHUYeE-
ckux 35eMeHToB 1—4 nepuonos Ilepuonnyeckoii cucremsl xumudeckux anemenToB /1. 1. Menne-
JieeBa, UCTIONbB3YsI MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY, «IHEPTETUUECKUE YPOBHIY», 00b-
SICHSITh 3AaKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKUX JIEMEHTOB M MX COCIMHEHMH IO I1e-
puonam u rpynnam [lepuoauyueckoit cucteMsl XuMu4YecKkux 3j1eMeHToB [1. 1. Menneneesa;

- copMHUPOBAaHHOCTh YMEHHI XapaKTepHU30BaTh (OIMUCHIBAThH) OOIINE XUMHUYECKHE CBOM-
CTBA HEOPraHMUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYLECTBOBAHUE I'€HETHYE-
CKOHM CBSI3M MEXJY HEOPTraHMYECKUMH BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLIU;

- cpopMHPOBAHHOCTh YMEHHMsS KIaCCHU(PHUIIMPOBATh XUMUUECKHUE PEAKIUU MO Pa3TUUYHBIM
npu3HaKaM (YHCIy U COCTaBY PEardpyoIINX BEIIECTB, TEIUIOBOMY AP QEKTY peakiiu, H3MEHe-
HUIO CTENEHEH OKUCIICHUS SJIEMEHTOB, OOpaTUMOCTH PEAKINH, YIaCTUIO KaTallu3aTopa);

- cpOPMHUPOBAHHOCTh YMEHHII COCTaBIATh YPaBHEHUS pPEaKLUN pa3IMYHbIX TUIIOB, ITOJHbBIE
W COKpalll€HHbIE YPaBHEHMS PEaKIMii MOHHOTO OOMEHa, YUWTHIBAasl YCIOBHUS, MPU KOTOPBIX ITH
peaKkuuu UayT 10 KOHLA;

- ¢(OPMHUPOBAHHOCTh YMEHHM MPOBOJUTH PEAKIINH, TOATBEPKAAIONINE KAYeCTBEHHBIN CO-
CTaB Pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM NMYTEM HMOHBI, IPUCYTCTBY-
IOLIME B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BEIIECTB;

- cOopMHPOBAaHHOCTh YMEHHI PacKphIBaTh CYHIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKiuii oCPEeACTBOM COCTABIICHHSI AJIEKTPOHHOI0 OajlaHca 3TUX PEaKINi;

- cpOPMHUPOBAHHOCTH YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiuu OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS] XUMHUECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIII-
Hero BozzeiicTus (mpuHIiun Jle [larense);

- cOPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUECKUE MTPOLIECCHI, JIeXKAIllUe B OCHO-
B€ MPOMBIIIUIEHHOI'O MOTYYEHHUsI CEPHON KUCIOThI, aMMHAKa, a TakkKe CPOPMUPOBAHHOCTH IMPE-
CTaBJICHUN 00 OOLIMX HAYYHBIX MPUHIUIAX U IKOJIOTMUYECKUX MpodIeMax XUMHUYECKOro MPOU3-
BOJICTBA;

- ¢(hOpMUPOBAHHOCTh YMEHHI NMPOBOAUTH BHIYUCICHUS C UCIOIb30BAHHEM MOHSTUS «Mac-
coBasi JIOJISl BELIECTBA B PacTBOpPE», OObEMHBIX OTHOIIEHUH ra30B MPU XUMHUYECKHX PEaKIIHsIX,
MAacchl BEIECTBA WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU 00BEMY
OJTHOTO M3 y4YacCTBYIOIIMX B PEAKLUHU BEIIECTB, TEIUIOBOrO 3(pdekra peakuu Ha OCHOBE 3aKOHOB
COXpaHEHUsI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUN;

- cOpMUPOBAHHOCTh YMEHHUI COOIIO/IATh MpaBUiia MOJIb30BAHUS XUMHUUYECKON MOCY/I0N U
1a0opaToOpHBIM 00OPYZOBAHUEM, a TAKXKE MPaBUiIa OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLUHUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB;

- cpOPMHPOBAHHOCTh YMEHUH TJIAHUPOBATH U BHITIOIHATH XUMHUECKUN SKCIIEPUMEHT (pa3-
JIO’)KEHUE TEePOKCHJA BOAOPOAA B INPHUCYTCTBUHM KaTalu3aTropa, ONpPEAENICHHE Cpellbl pacTBOPOB
BEIIECTB C IMOMOIBI0 YHUBEPCATILHOI'O UHAMKATOPA, BIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peakliy, peakiy MOHHOTO OOMEHa, KaueCTBEHHBIE peakiuu Ha cynbdar-, kapoo-
HaT- ¥ XJOPUJ-aHUOHBI, HA KaTHOH aMMOHMS, PELICHHE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMaM
«Metamnel» u «Hemeramib») B COOTBETCTBUU C MpaBUJIAMU TEXHUKU O€30MAaCHOCTH MpU obpa-
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IIICHHUH C BEIIECTBAMU U JTA0OpaTOPHBIM 000PYIOBAaHUEM, MPEACTABIIATh PE3YJIbTaThl XUMHUYIECKO-
ro PKCIepuMeHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIONIUX PEaKIUil U (HOpMyIUpOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- cOpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHUIO,
MOJTy4aeMyF0 M3 Pa3HBIX HCTOYHHKOB (CPEJICTBA MAaCCOBOM KOMMYHUKAIUK, VIHTEPHET U APYTUX);

- cOPMHUPOBAHHOCTh YMEHUN COOJIOIATh MpaBUiIa YKOJIOTHIYECKH 11e1eco00pa3Horo mose-
JICHUSI B OBITY U TPYJOBOW JCATEIILHOCTH B IIEISIX COXPAHEHUSI CBOETO 37I0POBBS U OKPYKAIOIICH
MIPUPOTHOM CPENbl, OCO3HABATH OIMACHOCTH BO3JICHCTBHS Ha JKUBBIC OPTaHU3MBI ONMPEACTEHHBIX
BellecTB, MoHUMasi cMbica nokazatens 11K, moscHATh Ha mpuMepax CrnocoObl YMEHBIICHHS U
MIPEIOTBPAICHHS X BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKa,

- JUIsi OOYYaroMMXCsi C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHUE MPUMEHSTh
3HAHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIICCTB H XUMHUYCCKHUX SIBJICHUH;

- s cHembIX W CHa0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh pelibeHO-
TOYCUHYIO cucTeMy o0o3Hauenuid JI. bpaitns s 3amucu xuMudeckux Gopmy.
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Temamuueckoe njianupoeanue

Pazngen/Tema

KoanuecTBo ua-
COB, OTBOJAMMO€
HA 0CBOEHHE TE€MbI

Oobopynosanue
(ucmonb3yembie

pecypchl)

20P

Paznen 1. Teoperuueckue ocHoBbI xumuu (13 yacoB)

Tema 1.1. Cmpoenue amomos. Ilepuoouueckuii 3axon u Ilepuoouyeckasn cucmema xumuueckux
anemenmos /. H. Menoeneesa (3 uaca)

1 1 http://www.
XUMUYECKUI 2JIEMEHT. ATOM. probaege.ed
DneKTpoHHas KOH(UTYpaIHsl aTo- u.ru [Topran
MOB Ennebrit

HK3aMEH

2 [Tepuonuueckwuii 3akoH u [lepuo- 1
JMYecKasi CHCTEMa XUMUYECKIX
anemenToB /I. 1. MeHnaeneera, ux
CBSA3b C COBPEMEHHOU TEOpHEM
CTPOCHHS aTOMOB

3 3aKOHOMEPHOCTH M3MEHECHUS 1 https://edu.s
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U kysmart.ru/
UX COEeIMHEHUH 10 TPyIIaM U me- - UHTEpaK-
puonam. 3HaueHHE MEePUOIUIECKO- TUBHAs TET-
T'0 3aKOHA M CHCTEMbI XUMHUYECKHIX panp
snemenToB /.M. Menneneena B SkySmart
pPa3BUTUU HAYKU

Tema 1.2. Cmpoenue seuyecmea. Muozooopazue eewiecme (4 uaca)

4 1 http://www.
Crpoenue BemiecTBa. XuMHUYECKas robaedge.ed
CBsI3b, €€ BUIBI; MEXaHU3MBI 00pa- P ge.
30BaHUs KOBAJICHTHOMU CBsi3U. Bo- iy HOpTvaﬂ
JIOPO/IHASI CBSI3b Emanein

9K3aMeH

5 BanentHocTh. DnekTpoOTpHIIA- 1
TeNbHOCTh. CTETIEHb OKUCIICHHUS.

BemecTBa MOJIEKYISPHOIO U HE-
MOJICKYJIIPHOT'O CTPOCHHSI

6 [lonsiTHEe O IUCTIEPCHBIX CUCTEMaX. 1
HctunHbIe U KOJUTOUAHBIE PACTBO-
pbl. MaccoBast 107151 BEIIECTBA B
pacTBope

7 1 https://edu.s
Knaccugukaius 1 HOMEHKIaTypa kysmart.ru/
HEOpraHWYeCKUX coeuHeHun. ['e- - UHTEpaK-
HETUYECKasl CBSI3b HEOPTaHUUECKUX THUBHAS TET-
BEIIIECTB, PA3TUYHBIX KJIACCOB panb

SkySmart
Tema 1.3. Xumuueckue peaxyuu (6 uacoe)

8 Knaccuukarus XHMHUECKUX pe- 1 Jarunk Temmepa- | https://edu.s
aKIMi B HEOPTAaHUYECKOM U opra- TYpBI TUTATUHO- kysmart.ru/
HUYECKON XMMHUU. 3aKOH COXpaHe- BBIN - UHTEpaK-
HUS Macchl BEIIECTB; 3aKOH COXpa- JlaTuuk 37€eKTpo- | TUBHAs TET-
HEHHS 1 ApeBpatieHns SHeprin HPOBOAHOCTH padb
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IIpHU XUMHUYCCKUX PCAKIIHAX

SkySmart

9 1 [TpuGop s un-
JIOCTPAIlNU 3aBH-
Cxkopocts peakiuu. O6paTumbie CUMOCTHU CKOpO-
peakiuu. XUMUYECKOE PaBHOBECHE CTH XUMHUYECKON
pEaKIuu OT yCII0-
BUU

10 Ipakxmuueckasn paboma Ne 1. 1
«Bnusanue paznuunvix pakmopos Ha
CKOPOCMb XUMUYECKOU PeaKyuuy

11 DNEKTPONUTUYECKAS AUCCOIUAITHS. 1 Hartuuk snektpo- | http://www.
[ToHsTHE O BOAOPOAHOM IMOKa3aTe- MIPOBOTHOCTH probaege.ed
ne (pH) pactBopa. Peakuuu noHHoO- Hatunk pH u.ru [Topran
ro oomeHa. ['maponus opranude- Enunsria
CKUX M HCOPTaHHYECKUX BEIIECTB 9K3aMeH

12 OKHCIIUTENTBHO- 1
BOCCTaHOBUTENbHBIE peakiuu. [1o-

HATHE 00 JIEKTPOIH3E PACIIIaBOB U
pacTBOpPOB COJIEH

13 Koumponvnas paboma no pazoeny 1
«Teopemuueckue 0CHOBbL XUMULY

Paznen 2. Heopranuueckasi xumus (17 yacoB)
Tema 2.1. Memannwvt (6 uacoes)

14 Mertasiel, ux nojoxenue B [lepu- 1 https://edu.s
OIMYECKON CHCTEME XUMHUYECKHAX kysmart.ru/
anemenToB [. . MenneneeBa u - UHTEpaK-
OCOOCHHOCTH CTPOCHHS aTOMOB. THUBHAS TET-
O6mue ¢puznyeckue cBolcTBa Me- pann
TaJJIOB SkySmart

15 CruiaBbl METaIOB. DJIEKTPOXUMHU- 1
YECKUH Pl HAIPSHKEHUM METaJlII0B

16 . . 1 http://Awww.
XVWMHUYECKUE CBOHCTBA BAXKHEHIITHX

. . probaege.ed
METaJUIOB (HaTpUM, Kaluii, Kajb-
. . . u.ru ITopran
[U{A, MarHui, aMOMUHUN) B UX CO- .
N Enunsrit
eIMHECHUT
9K3aMeH

17 XUMHYECKHE CBOMCTBA XpOMa, Me- 1
I U UX COeOUHEHUN

18 XuMH4ecKre CBOMCTBA IIMHKA, JKe- 1
Je3a ¥ UX COSAMHEHUH

19 Ilpakmuueckas paboma Ne 2. "Pe- 1
uileHue IKCNePUMEHMATIbHBIX 3A0aY
no meme «Memannvi»"

Tema 2.2. Hememannwt (9 uacos)

20 2 https://edu.s

Hewmeramnsl, ux nomnoxenue B Ile-
. kysmart.ru/
PUOIUYECKON CUCTEME XUMHYE-
- HHTEpaK-
ckux anemenToB /. V1. MenaeneeBa
THUBHAs TeT-
1 0COOCHHOCTH CTPOEHUSI aTOMOB
pagb

JIOKYMEH
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SkySmart

21 .
du3nyecKue cBONCTBA HEMETAII-

JI0B. AJIJIOTpONHSI HEMETaJIOB (Ha
npuUMepe KUCliopojia, cepsl, (oc-
¢dopa u yrieposa)

http://www.

probaege.ed

u.ru [Topran
Ennebrit
OK3aMCH

22 XuMHYecKre CBOMCTBA IajdoreHOB,
Cepbl U UX COSAMHEHUN

23 XUMHYECKUE CBOKCTBA a30Ta, (o-
codpa v UX COCTUHEHU

24 XVMHYECKHE CBOMCTBA YIIIEPO/a,
KPEMHHUS ¥ MX COCTMHCHHUN

25 [IpumeneHne BayKHEHIIINX HEMe-
TaJUIOB U UX COCUHEHUN

26 O00011EeHNE U CUCTEMATU3ALIUSA
3HaHUM 1Mo Teme «HeMeTrambly.
Brruucnenust no ypaBHEHUSIM XHU-
MHUYECKHUX PEAKIINA U TEPMOXHUMH-
YECKHE PacUEThI

27 Ipaxmuueckasn paboma Ne 3. «Pe-
wieHue SKCNepUMeHmManbHblxX 3a0ay
no meme "Hememannvt"»

28 Koumponvnas paboma no memam
«Memannvi» u « Hememannoi»

Tema 2.3. Ceéa3p HeopzanuyecKux u OpeanuieckKux eeujecme (2 uaca)

29 1

Heoprannueckue u opranudeckue
kucaotel. Heoprannueckue u opra-
HUYECKUE OCHOBAHUS

https://edu.s
kysmart.ru/
- HHTEpaK-
THUBHAas
TCTpalb
SkySmart

30 AmdoTepHbIe HEOPraHUYECKUE U 1
OpraHuveckue coeqauHeHus. [ eHe-
THYECKast CBSI3b HEOPraHMYECKUX H
OpraHMYeCKUX BEIIECTB

Paznen 3. Xumusa u ;xu3nb (4 yaca)

Tema 3.1. Xumus u sncuzuv (4 uaca)

31 Ponp xuMun B 00ecrieyeHUH SKOJI0- 1
TUYECKOW, SJHEPreTUYECKOU U M-
IIE€BOI OE30MaCHOCTH, Pa3BUTHH
MEIUIMHEI

32 [IpencraBnenust 06 oOMUX HAYY- 1
HBIX TIPUHIUTIAX TPOMBIIIIICHHOTO
TTOJTYYCHUSI BAKHCHINNUX BEIIESCTB

33 YenoBek B MUpPE BELIECTB U MaTe- 1
pHuaoB

34 XHUMHS U 3I0pPOBbE YEIIOBEKA
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Onncanue MaTepUATbHO-TEXHUYECKOI0 M Y4eOHO-MeTOAMYeCKOro odecneyeHus
PaGoueii nporpaMmmbl

1. Tab1uubI NOCTOSIHHBIE:

[Teprognueckas cucrema XuMuueckux 3nemeHToB [[.M1.Menaeneera

PacTBOpUMOCTB KMCIIOT, OCHOBaHUM, COJIEN B BOJIE U Cpela

DNEeKTPOXUMHUYECKUHN Psi/i HAPSKEHUH METAJIOB

[IpaBuna mo Th npu pabore B XuMuueckoM KaOWHETE

Oxkpacka HHAUKATOPOB B PA3IMUHBIX Cpeax

2. Ta0auubl JeMOHCTPALIUOHHBbIE:

- HEOPraHNW4YeCKas XUMMS:

AJNTOPUTMBI ONIPEEIICHNS TUTIA XUMUYECKOW CBS3H B BEIIECTBE

AmdoTepHBIE COeTMHEHUS

['eneTnveckas CBSA3b KJIACCOB HEOPTAHWUYECKUX COSTMHEHUN

IM'uaponus comneit

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB aTOMOB X3 TJIaBHBIX HOJATPYII

Honnas cBs3b

Krnaccudukanus XuMHuuecKux peakiui

OKHCIIUTENBHO — BOCCTAaHOBUTEIIbHBIE PEAKIIMHI

Oxkpacka UHIUKATOPOB B Pa3IUYHBIX Cpeliax

CooTHolleHrEe MKy pa3IMuYHbIMU TUIIAMU XUMUYECKOM cBs3u/ KoBaneHTHas cBA3b

CreneHb OKUCIECHUS

TuIbI XUMHUYECKUX PEaKLIHil

XapakTepucTuka 3emMeHTa 1o ero noiuoxenuto B [ICXD J[.M.Menaeneena

3aBUCHMOCTH IMCCOLMALIUY THAPOKCUIOB OT 3apsia sapa u paguyca atoma/ AMpoTepHbIe TH/I-
POKCHU/IBI

3aKOH COXPAaHEHHUS IEKTPUUYECKOro 3apsaa

CKOpOCTh XUMHUYECKUX PEAKIIUi

Crpoenue aroma u Ilepuonnyeckuii 3aKoH

XUMHUYECKHUE CBSI3U

XuMuyeckas v dJIeKTpoXuMudeckas Koppo3uu/ CrocoOsl 3alUThl METAIIIOB OT KOPPO3UH
DIEKTPOIUTHYECKAS JUCCOIMALUS COSTMHEHUI ¢ HOHHOW M KOBAJICHTHOW MOJISIPHON CBSA3AMU/
DIIEKTPOMPOBOIHOCTH pacTBOPOB/ CxeMa rajlbBAHMYECKOTO DJIEMEHTA

3. XUMHYeCKHe PeaKTHBBbI:- MPOCTble BellecTBa (ATIOMHHHI MeTalUIMYecKuil (TpaHysibl),
ATIOMUHUN MeTaJUTMYeCKui (TOpOIIOoK), OpoM (aMIysibl), )Kele30 BOCCTAHOBJICHHOE (TIOPOIIOK),
WO KPUCTAUINYECKUN, KAIMH METAUIMYECKUH, KaJdblUHUM METaJUIMYECKUM, JIMTU MeTajinye-
CKUM, MarHuii MeTaJIM4ecKuil (IOpOIIOK), Melb (IIPOBOJIOKA), OJOBO METAIIIMYECKOe, CBHUHEI]
(rpanynsl), cepa 3neMeHTapHast, pochop KpacHbIM, HIMHK METANTMYECKUH (TpaHysbl), IIUHK (I10-
POIIOK);.- OKCHABI  (ATFOMUHUS OKCHJI, Oapust OKCHJI (ITEPOKCHUT), BOAOPOIA TEPEKUCH, Kee3a
(IIT) oxcun, KanbIUsl OKCHA, MarHus OKCH, Maprania auokcua, menu (II) okcun (rpas.);- ocHo-
BaHusl (ammuak 25%-i1 BOOHBINA, Oapusi TUAPOKCHI, Kalusl TUAPOKCUM, KaJbIUs THUIPOKCHU],
HATpUs TUAPOKCU);- COJIM (XIJIOPHUIBI: QTFOMHHWSI XJIOPH]I, aMMOHUS XJIOPU, Oapust XJIIOPHU]I,
xenesa (I11) xymopun, kanus XJI0pud, Kaldblusl XJIOPU, JTUTUS XJIOPHI, MAarHUS XJIOPU, MapraHiia
(IT) xnopun, meau (II) xmopun, Hatpust xmopun (moBapeHHasi conb), cBuHIa (II) xmopuna, nuHKa
XJIOpU; TaJTOTSHUIBI: Kalusl Homuy, HaTtpust GpTopus; cyiabpaThl: aTFOMUHUS CYIb(aT, aMMOHHS
cynedar, 6apus cynsdar, xenesa (II) cynsdar, kamus rugpocynbdart, KaIbus CyibpaT, MarHus
cynbar, mapranua (II) cynsdar, menu (II) cynbdar, natpus cynsdar, aukens (II) cynsdat, uun-
Ka cynbdar; cyab(UThI: HATPUS CYyIb()UT; HUTPATHI: ATFOMUHUS HUTPAT, AMMOHHUS HUTpAT, Oapus
HUTpAT, KaJIusg HUTPAT, KAIbIUs HUTPAT, cepedpa HUTpAT, CBUHIIA HUTpAT; pocdarer: kamus doc-
¢at, kanus pocdar orHO3aMEIICHHBIN, Kanusa (ocdaTaBy3aMeleH b, Kanblus ¢ochaT oHO-
3aMelIeHHbINH, HaTpus ¢ocdar, kapOOHATHI: Kanus KapOOHAT, Kauus TUIPOKAPOOHAT,KATbIIHS
KapOoOHaT, KanblMsl KapOoHaT (Men), MarHus kapoonat, kapoonar menu (1), nurunpoxcokap6o-
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HaT (MaJlaxuT), HATpHUs KapOOHAT; HATPUs THAPOKapOOHAT (MHUIEBas COMA); CHIIMKATHI: HATPHUI
KPEMHEKUCIIBII MeTa 9-BOMHBIN; COEIMHEHUSI XpOMa: aMMOHUN IBYXPOMOBOKUCIIBIN, KAJIUW BY-
XPOMOBOKHUCIIBIN, KaJIMH XpOMOBOKHCIBIN; Ipodee (3KeIe30 CUHEPOIUCTOE, KaJIUsd pOJaHul, Ka-
JIMH KEJIE30CUHEPOINUCTBIN, KaJTui HaJCEPHOKHUCIIBIN, KUCIOTHBIA XpOM TEMHOCUHHAM, HaTpUs
THOCYNb(]AT; - KUCJIAOTHI (MHHepPaJIbHbIE): a30THAs KUCI0Ta, opTodochopHas KHCIOTa, cepHas
KHCJIOTa, COJISTHAsi KUCIIOTa;- MHAMKATOPbI: Oymara MHIMKATOpHAs JIaKMycCOBas HEHTpaibHasi,
Oymara umHaukaTopHas yHuBepcaiabHas pH 0-12, Gymara uHaukatropHas (eHondTanenHoBasl,
JaKMOU/I, METHJIOBBII OpaH>KeBbIi, peHondTanenH, (GyKCUH OCHOBHOI;- MaTepHaJIbl (AKTUBUPO-
BaHHBIN YTOJIb, ATIOMUHHH (IIPOBOJIOKA), BaTa, U3BECTh HATPOHHAS, KAIBLIUA KApOUA,  KaIbIHS
kapOoHaT (Mpamop),mapaduH, MPOOKHA PE3NHOBBIC, PIIBTPEI OyMaKkHBIC, (UKCAHAIBI: COJSHAs
KHCJIOTa, KapOOHAT Kajus, IaBesieBas KUCIoTa).
4. TIpuGopbl M YCTAHOBKHU IS XHMHYECKOr0 JKCIHEPHUMEHTAa (CTallMOHAPHBIC MPHUOOPHI:
HarpeBartesb I KoJio)
5. JleMOHCTpallMOHHbIE CHENMAJIM3MPOBAHHbIE NMPUOOPHI, ANNAPATHI M NPHHAIEKHOCTH
AJIS MOHTAKa YCTaHOBOK (anmapar Kunna);
6. JJabopaTopHbie MPUOOPHI AJIsl yHaIUXCH (CIUPTOBKA J1abopaTopHasi)
7. HaGopsbl mocyabl M NMPUHANJIEKHOCTEH CIENUAJTbHOr0 Ha3HAadYeHHsl (JepKaTenb Ui Impo-
OUpOK, (rIaKOH-KaNeNIbHUIIA, IITATUB I IPOOUPOK, IITNATEh Y3KUI)
8. IIpuHaNJIesKHOCTH JIsl ONBITOB: JIOKKH, IIMATEIH, 32)KHM BUHTOBOM, JIOXKKA JJIsI COKUTAHUS
BEILECTB, HUXPOMOBAsI METJS C AepKaTeseM, UMbl TUTeIbHbIe, MaJIOYKH CTEKJISTHHBIE, TPYOKU
COEMHUTENbHBIC, IPUHAICKHOCTH U3 KepaMuku U (apdopa (cTymnka, TUTeNb, Yallla BhIIaprBa-
TeNbHAas1), HAa0Op MpoOOK (MpoOKka - KamenbHUIla, MPoOKa Tiyxas, MpoOKa CO IITaneneM), CBeYn
napa(uHOBBIE;
9. HaGop nmpuHAJIEKHOCTEH /17151 X0351iiCTBEHHOH /1esiITeJIbHOCTH H TEXHUKHU 0e301acHOCTH B
Ka0MHeTe XUMMU: JTIOCKA ISl CYIIKH J1a00paTOpHOM TOCYABI, €PIIU ISl MBIThSI TIOCY/IbI, HOXHU-
1L, TIEPYATKN PE3UHOBEIE.
10. O6opynoBanue neHTpa «Touka pocra»: TepMOpPE3UCTOPHBIN NaTYUK TEeMIIepaTyphbl, Mar-
HUTHAs MelIaika, 6aHs KOMOMHHpPOBaHHasI TabopaTtopHas, [laTunk JaBieHwHs], TaTIUK KUCIOPOa,
natyuk pH, 37eKkTporuiMTKa U3 KOMIUIEKTa KOMOMHUpPOBAaHHOW JaboparopHoil OaHu, 1aboparop-
HBIE BECHI.
YUYEFHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIbHOI'O ITPOIIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. Xumus. 11 knacce. ba3zoBblil ypoBeHb: yueOHUK i1 o0meo0pa3oBaTenbHbIX yupexaenuii / O.C.
I"abpuenss.

METOAUYECKHUE MATEPUAJIBI IUIS1 YUUTEJIA

1. Xumus. 11 kmacc. Metoaudeckoe nocodue k yueonuky O.C. Nabpuensna «Xumust. 10 xacc.
Bbazoseiit yposenby»/ O.C. I'abpuensn, C.A. CnaakoB — M.: [Ipocsemenue, 2021.
2. Pabouas terpanp. 11 knacc. ba3osiit yposers (aBTopsl O. C. ['abpuensH, A. B. Smrykosa).
3. Xumus. 11 kmacc: KOHTpOIbHBIE W TIpoBepouHble padboThl k yueonuky O.C. ['abpuensHa
«Xumus. 11 xnacc. bazosiit yposens» / O.C. I'abpuensan, I1.H. bepeskun, A.A. YuiakoBa u np..
— 3-e u3., crepeorurt. — M.: [Ipocsemmenne, 2022
4. @enepanbHas pabouas nporpamma yue6Horo npeamera «Xumus. ba3zoBbiil ypoBeHb» i 00y-
garomuxcst 10 — 11 ximaccoB

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
http://www.fipi.ru [Topran ®UIIN — OenepanbHblii HHCTUTYT NEJarornyecKux U3MepeHui
http://www.probaege.edu.ru [Toptan Eaunslii sx3amen
http://www.uroki.net — pa3paboTku ypoKoB, CLieHapHH, KOHCIIEKTBI, [IOYPOYHOE IJIAHUPOBAHUE,
http://infourok.org/ — pa3paboTku ypoKoB, pe3eHTAIIHH.
http://www.alhimik.ru/ - Anxumuk
https://edu.skysmart.ru/ - uatepakTuBHas Terpans SkySmart
http://www.chemnet.ru - TTopran QyHIaMEeHTaIBHOIO0 XUMHYECKOT0O 00pa3oBanus Poccuu
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