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IIposepeno YTBepKICHO
3am. qupexropa no YBP npukazom Ne 288 - of
Copoxkuna E.B. oT «28» aBrycrta 2026 T.
(moamuch) (®UO)
«28» aBrycra 2026 r. Jupexrop bouapoBa A A.
(moamucsk) (®U1O0)

JOKYMEHT MOAMUCAH
QNEKTPOHHOW MOAMNUCHLIO

PAB OI'IA.H HP OFPAMMA Ceptudmkar: 24AC11D1B9I7A1EFFA00760FB5864707E

Bnapeneu;: BoyapoBa AHHa AnekcaHapoBHa
Hencteutenen: ¢ 24.02.2026 go 20.05.2027

[Tpeamet xumust (6a30BbIN YPOBEHB)
Knacc 10-11
OO6m1ee KOJIMUECTBO YacOB MO yueOHOMY IJIaHy cocTaBisieT 68 yacos: B 10 kiacce

— 34 ygaca (1 gac B Henemno), B 11 kiacce — 34 gaca (1 yac B Heneno).

CocraBnena B cootBercTBuM ¢ denepanbHoii paboyeil mporpaMMoi Mo XUMHUHU.

YyeOHuku:

1. «Xumus 10 kmacc» - ydeOHUK I 00IIe00pa3oBaTEIbHBIX YUPEIKICHHM.
Astop: O.C. Tabpuensn, W.I'. OctpoymoB, C.A. CnaakoB, Mockaa,
«IIpocBemienue» 2022 r.

2. «Xumus 11 xkmacey - yaeOHUK A5t 00111e00pa30BaTENbHBIX YUPEKICHHIA.

Astop: O.C. I'abpuensn, N.I'. Octpoymos, C.A. CnankoB, Mocksa, «IIpocBenienue»
2022 r.

PaccmoTtpena Ha 3acenanuu MO yunTeneil eCTeCTBEeHHOHAYUHbBIX JAUCIUIIINH
(Ha3BaHUE METOAMYECKOr0 OOBEAUHEHNUS)

[IpoTokon Ne 1 ot «27» aBrycra 2026 r.
PykoBoautens MO Cunermnazosa I.B.
(moamucs) (®UO)
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INOACHUTEJIBbHASA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YPOBHE CpEOHEro oOumero o0pa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuérom Konuenuuu npenogaBanust yueOHOTo
npeaMeTa « XuMus» B 00pa3oBaTelbHbIX opranu3zanusix Poccuiickoit deneparum,
pean3yIoluX OCHOBHbIE 00pa30BaTENbHbIE IPOTPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Crpareruu pasutus Bocniutanus B Poccuiickonn @enepanuu Ha niepuon 1o 2025
rona» (Pacnopsxenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpateruy 00y4eHus, BOCOIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCTIOBIECHHOCTH IICJIEH,
COJIEpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepUIAIONIMM 3TalloM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YeJIOBEKa, a TAK)KE IKOJIOIrMUECKd 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U MpUPOJHON cpene. Peanusyercss xumuueckoe oOpa3oBaHHe OOyHaroOIIMXCs Ha
YPOBHE CpeITHEero 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
CoJlep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAECICHbl B MpOTrpaMMe IO XUMHH C
yu€ToM crneuu(pukd Hayku XUMUHM, €€ 3HAueHUs B MO3HAHUM TNPUPOABI U B
MaTepuaIbHON XKM3HU OOILECTBa, a TAaKXKE C yUETOM OOIIMX LeJel U MPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
obOpazoBanus B Poccutickoit deneparuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyIko pojb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHUE LIEJIOCTHOTO IPEACTABICHUS 00 OKpYXKarolleM MHUpPE KaK O €JUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTOpoe (hopMHpyeTcs B XUMUM HAa OCHOBE IMOHHUMAaHUS
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BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYS ¢ APYrUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacThbIO MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJIKCHUS
o0pa30BaHus B PA3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHsS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannveckas xumus» u «OOmas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHWMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckon xuMuu. @opMUpPOBAHUE JAHHOM CHUCTEMBI 3HAHWM IIPU HU3YyUYEHUHU
npeaMera 00ecrnedyMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3ust
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONPENETEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OpPraHMYECKOM XHUMHH BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMSI OPraHMYECKUX
COCIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
IpeJICTaBICHNUN O CTpoeHHH BeliecTB. CBeeHs 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coenquHeHUMM. B Kypce  OpraHM4eckoM  XUMHUM  [IOJIYHalOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MIPEICTABIICHUS O XUMUYECKOM CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKUu.

[lon HOBBIM yrjaom 3peHusi B mnpeameTe «XUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTcs M3yYEHHbIH Ha YPOBHE OCHOBHOroO oOIIero oOpa3oBaHus
TEOPETUUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
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XUMUSD» OOYyYarONIMMCSl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaromIei 10 00BACHSIOMEH 1 MPOTHO3UPYIOLICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSX MPOTEKAHUs JONONHsIeTCs B Kypeax 10 u 11 kimaccoB anemenTamu
COZIEpKaHMs, UMEIOIIUMHU KYyJIbTYPOJIOTHYECKUM WM NPHUKIATHOM Xapakrep. OTH
3HAHMSI CHOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMHUM C APYTMMHU HayKaMw,
PAacCKpBIBAIOT €€ POJIb B I03HABATEIBHOM U MPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA,
CHOCOOCTBYIOT BOCIIMTAHUIO YBA)XKEHUS K IPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUA XUMUU, IOMOTalOT BBITYCKHUKY OPUEHTHPOBATHCSA B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(POPMALIMIO U TPUMEHSITH €€ JJIs TONOJHEHUS] 3HaHUH,
pELIEHUS MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAJIBHBIX MCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJiep)KaHue Y4eOHOro mpeaMera «XUMHsD AAHHOTO YPOBHS U3Yy4YEHUs
OPUEHTUPOBAHO Ha (POpMUPOBaHKE Y O0YHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsL TIOHMMaHusl (PUIOCOPCKUX HAEH, TaKUX KaK: MaTepualbHOE E€IMHCTBO
HEOPraHUYECKOTO U OPraHMYeCcKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOECHUEM, [I03HABAEMOCTD IPUPOJHBIX SIBICHUM ITyTEM SKCIIEPUMEHTA
W pELICHUsS MPOTUBOPEUYU MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
TaKxe MpoOJieM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPhsl, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHUSA, PAa3BUTHS M COLMAIU3ALMU
oOy4JarommMxcss NPUHSATHIE MNPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
CONlep)KaHUsI M TOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaHHE
YHHUBEPCAJIbHBIX Y4EOHBIX AEHCTBHIA, UMEIONINX 0a30BOE 3HAUCHUE TS PA3IMUHbBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00pabOTKu
uHoOpMaIuU, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENLCKONW JIEITEIbHOCTH, 3aHMMAIOUIE Ba)KHOE MECTO B TO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOTO OOIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEACTICHUH
COJIepKaTeIbHOM XapaKTepUCTUKH LIeJIed W3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C



rocyIapcTBEHHOE Or0DKETHOE 00IIeo0pa3oBaTeibHOE yupexkaeane Camapckoit 001acTi THMHA3HS
uMeHH 3aciyxeHHoro yuntensa Poccuiickoit denepanun Ceprest BacunseBuda baiimeHoBa ropoaa
[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXOJ K OMpPENENICHUIO LeNed U3yYeHUs
IpeMEeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sBistroTCA:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUUW Kak Ba)KHEHIIEH
COCTABJISIFOIIECH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBbIC MOHATHUS, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPUHM XHMMHU,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH IOCTYITHBIX
000011IeHN I MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHMUS;

e (opMHpOBaHME U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOTUMBIX JJIsI MPUOOPETEHUS YMEHUI
OPUEHTHPOBATHCSI B MHUPE BEIIECTB W XMUMHUYECKHUX SIBICHHUM, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUil
0e30MmacHOro o0parieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copepikaTenbHas XapaKTepUCTHKA IeNiel U 3a71a4 U3y4eHHUs
npeaMeTa B IporpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero obpazoBanus. CeronHs B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJep)KaHusi OOy4YeHHus, OPHEHTUPOBAHHONW HAa MOATOTOBKY
BBIITYCKHUKA O00I1€00pa30BaTeIbHON OpraHu3aliyi, BIAJICIOIIEr0 HE HabopoM
3HaHUH, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMU U YMEHUSMHU
AKTUBHOTO MOJYYEHUs 3HAaHUI U MPUMEHEHHS UX B PEAIbHOM JKU3HM JIJIsl pELICHHUS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 3TUM ITpH M3YYECHUHU TIpeAMETa «XUMHUSH TOMUHHUPYIOIIECE 3HAUYCHHUE
IpUOOPETAIOT TaKue 1M U 331a4H, KakK:

ajanrtanusi 00yJaromMxcsl K yCIOBUSIM TUHAMUYHO Pa3BUBAOIIETOCS MHpA,
dbopMUpOBaHHE  HUHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETECHIIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHUE JUIsl PA3IMYHBIX BHUOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMALIUU,
HEO0OXOAMMBIX ISl IPUOOPETEHHU S OTIbITA IEATETLHOCTH, KOTOPast 3aHUMAET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXe JUId OLEHKH C MO3UIUN SKOJIOTHYECKON
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0€30I1aCHOCTH XapaKTepa BIUSHUS BEILIECTB U XUMUUECKUX [TPOLIECCOB HA OPraHU3M
4eJI0BEKa U MPUPOIHYIO CpPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COJIePKAHMS,

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydaronmxcss YOeXIEHHOCTH B T'yMaHUCTUYECKOH
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJHEHUS SHEPIETUUECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3JI0pPOBbIO, a TaKKe MNPUOOpPETEHHs OIbITa
UCTIONb30BaHUSl TOJIYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOimero oOpa3oBaHMs MPEAMET «XUMHS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN oOnactu «EcTecTBeHHO-Hay4YHbIE
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezeno), B 11 knacce — 34 yaca (1 gyac B Hezento).

Jlannas pabovas mporpaMMa MO0 XMMHUU PEAM3yeTCsl Ha OCHOBE JIAOOPAaTOPHOTO
o0OpyZI0BaHUsI IIEHTpa OOpa30BaHUSI €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOUN
HarnpaBiieHHocTel («Touka pocTay).
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COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

IIpenmMer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenuHenuid A. M. byTtiepoBa, € ocHOBHbIE 1100XKeHUA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYecKux BelecTB. ['omomorusa, wusoMepus. XuUMUYeCKas CBiI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o Kilaccu(puKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpPUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPTAHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPAIMOHHBIX ONBITOB MO MPEBPAIICHUIO OPraHUYECKUX BELIECTB IPH
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriesoaopoabl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAa. MeraH W 3TaH —
IpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBa
(peakiuu 3aMelleHus] U TOPEHUs), HAaxXOXKJIECHUE B MPUPOJAE, INOJyYEHHE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAl. DTWIEH U NPOINUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOytagueH-1,3: cTpoeHue, BakHEHIIHNeE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lonmydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— TPOCTEHIINKA TMPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE WU
XUMUYECKHE CBOMCTBA (PEaKLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpEHUs), IOJyYeHHE U IPUMEHEHNE.

Apensl. benzoin: cocra, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakuuy rajoreHHMpOBaHUsI U HUTPOBAHUS), NOJyYEHUE U NMpUMEHEHUe. 101yon:
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cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOTyueHue U npumeneHue. TOKCUIHOCTh ApEHOB.
['eneTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMH K Pa3IMYHBIM
KJIaCCaM.

[TpuposHblE HMCTOYHHMKHM YIJIEBOAOPOJOB. IIpupojHBIi ra3 W MOMyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepadoTKu HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKkTel
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KaMeHHbIN
yroJb U MPOAYKTHI €ro NepepadoTKU.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHMN:
O3HaKOMJIEHHE C 00pa3liaMu IIaCTMAcC, KaydyKOB U pe3uHbl, Koyuiekuuu «Hedte»
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX,
IIPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IMPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WIIA MTPOIYKTOB PEAKLIUN).

Kucsiopoacoaep:xaiye oprannyeckue coenHeHust

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON U JTAHOJ: CTPOCHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
raJIOTCHOBOJIOPOJaMH, TOpPEHHUE), NpPHMEHEHHE. BOIOpOMHBIE CBSI3H MEXKIY
MOJIEKyJIaMH CITUPTOB. JlelicTBHe MeTaHOa U dTaHOJIa Ha OpTraHU3M YeJIOBEeKa.

MHoOTOaTOMHBIC  CHOUPTHL. OTWICHTIWKOIbL W TIHIECPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMHU
MeTaJUlaMH, Ka4eCTBEHHAs PEakilds Ha MHOTOAaTOMHBIE crHpThI). [leificTBue Ha
OpraHu3M 4enoBeka. [[puMeHeHe TueprHa U STUIICHTITUKOJIS.

@deHo:  CTPOCHHWE MOJIEKYJbl, (H3NYECKHE ¢ XHWMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpaerunbl U Kemouwvl. DOpMaNBIETHI, aleTAIBICTHA: CTPOCHUE,
bu3nYecKue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHCIICHHWS M BOCCTAHOBJICHUS,
KaueCTBCHHBIC PEAKIINH ), TIOJyUYCHHUE U TPUMEHEHUE.

OnHOOCHOBHBIC MPECIIbHBIC KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI: CTPOCHHE, (PU3UYECKUE M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHrue u npuMenenne. CteapuHoBas
¥ OJICMHOBAsl KHUCIIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.
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CnoxxHble >(QUpbl KakK MPOU3BOJHbIE KAapOOHOBBIX KHUCIOT. [waponus
cioxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenune xxupoB. buonoruueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKamus ~— yrieBoJoB  (MOHO-, JH- H
noyiicaxapubl). ['Ioko3a — nmpocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUIAPOKCUIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue,
OpO>KEHHE TIII0KO3bI), HAX0XKIEHHUE B PUPOJIE, IPUMEHEHUE, OMOIOTHYECKask POJIb.
®dortocunTe3. OpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
neunono3spl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUM:
POBE/ICHNE, HAOJIIOJICHUE W OINHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4Ye€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJIa
okcugoMm Meau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
MIPOBENICHNE NMPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

PacuérHble 3anaumn.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WIIA MPOTYKTOB PEAKIUH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHusi. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTunl.

benkun kak NpuUpOAHBIE BBICOKOMOJIEKYJSApHbIE coeanHeHus. llepBuunas,
BTOpPHYHAS M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OCJIKOB:
THIPOJIN3, ICHATYPAIIHsl, KAYeCTBEHHBIC PEAKIINH Ha OCJIKU.

DKCIEepUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
HaOJI0ICHUE U ONMHMCAaHUE IEMOHCTPALIMOHHBIX ONBITOB: JAeHATypalusi OEJIKOB MpU
HarpeBaHWUM, [IBETHBIC PEAKIIUH OEITKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSASI MOJIEKYJISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.
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OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIpEeIMETHBIX CBSA3EH IMPU U3YUYEHUH OPraHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TOHATHH, TaK U NOHATHW, SBIAIOIIMXCS CUCTEMHBIMM JUISI OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJU3, CUHTE3, KiaccuduKaius, NepuoJuIHOCTb, HAaOIIOIECHNUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOACIIMPOBAHUE.

@usuka: Marepus, DJHEPIHUs, Macca, aroM, JJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSTHUE
BELIECTBA, (PU3MUECKUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocepa, oOMEH BELIECTB B OpraHU3Me,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypchl.

TexHoyorus: NULIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IIUTaHMI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenapaTbl, MaTEpUAIIBI U3
MCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTUUeCKHe YpPOBHH, TTOJAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

ITepuonnueckuit 3akoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u llepumomnueckoil cucteMbl
xuMuudeckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM M MEepUOaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.
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CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJIsipHAas W TOJSpHAas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHMSI KOBAJICHTHONW XWMHYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akuentopHslii). BomopogHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUN. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuueckas — peakuusa. Kimaccupukanuss — XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKON XHMHHM. 3aKOH COXPAHEHHUsS MAacChl BEUIECTB,
3aKOH COXPaHEHUS U MIPEBPALLCHUS SJHEPTUU TP XUMUYECKUX PEAKLIUSX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTh OT pa3auvHbIX (pakTopoB. OOpaTUMbIE
peakuun. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTponauTryeckas aucconuanus. CybHBIC U caa0blie 2JIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W HMX NPEBPAILICHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MenpeneeBay, U3ydyeHUe MOJEICH KPUCTALTUYECKUX PEMIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaau3aTopa, ONPEIEICHUE CPENBl PACTBOPOB BELIECTB
C IOMOIIbI0 YHUBEPCATTLHOTO UHIUKATOPA, PEAKIIUH MOHHOTO 0OMEHA), TPOBEICHIE
MIPaKTUIECKON paboThl « BiusiHrE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peaKIumn».

PacuéTHrble 3amaun.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM 4YHUCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C HCIIOJIB30BAHUEM MOHATHS «MaCCOBas JOJISI
BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel.  Ilonoxenue HemeraiuioB B llepuomnueckon — cucreme
xumudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOECHHSI aTOMOB.
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®duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpuUMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaXKHEWIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma W KpeMHHS) M MX  COCOWHEHWUA  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpyuMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTUHEHUI.

Meramnel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX O00JIOUEK
aToMoB MeTayuioB. OOmue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI PSJT HATIPSYKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HX NPEBpALICHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pa3IOB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/ia4, HaAOJIOJIeHWEe M OIHCAaHHE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0UeH, KAYECTBEHHBIE PEaKIIUU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WiaM O00OBbEMA ra3oB IO HM3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHS ¥ KU3Hb

Ponp xuMun B 0OeCrieYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUAIOB: BaXHEUINNE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKW, HAaHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAIIbHbIC
yIa0OpeHwUsI.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOI0 UCIIOJIb30BAHUS ITPENapaToB ObITOBOM XUMHH B
MTOBCETHEBHOM KU3HH.

MexnpenMeTHsIe CBSI3H.
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Peanuzanusi  MeXmnpenMeTHBIX  CBsi3ed NpU  H3Yy4eHHH oOwmed o
Heopranmueckoil xumuu B 11 Kiacce OCyIIecTBIsIeTCS Yepe3 MCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TMOHATHH, SBISIOMIMXCS
CHUCTEMHBIMH JIJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIMKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccu(ukanus, TMEepUOAUYHOCTh, HaOIIOACHuE,
HKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHHE, SBJICHUE.

dusuka: MaTepus, YHEPTrHsi, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIIECTBAa, (DU3MUECKUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHMUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbI€, TOILUIMBO,
pecypcesl.

TexHonorus: XUMUYecKasi MPOMBIIIEHHOCTb, METaJLTypIusi, IPOU3BOACTBO
CTPOUTENBHBIX MaTEePHANIOB, CEIBCKOXO3AWCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs
IPOMBIIIICHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKHUX IMpernapaToB, MPOU3BOJACTBO KOHCTPYKLHMOHHBIX MaTEpHajoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHBIM W TpeIMeTHbIM). HaydHo-meTonuyeckol OCHOBOM  Jis
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEr0 OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBMM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS NpeaMeTra «XHUMHUsD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUUCKOW TpaXJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKI 0a30BON HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarolMXCsi PYKOBOJCTBOBAThCSI B CBOEH
JEATENIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUECKOTro 00pa3oBaHMs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTUTAOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HealaMd POCCHUUCKOTO TPAKIAHCKOTO OOIIecTBa, MPUHSATHIMH B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
o0y4Jarommxcs.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMbBITA TO3HABATEILHON M TPAKTUYECKON JICSITEIBHOCTH
oOy4Jaronmxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamIaHCKOro BOCIMTAHMS

OCO3HaHUsI 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00s13aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;
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MPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUiaX MEXKINYHOCTHBIX
OTHOUIIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHPHOCTHU MPU CO3TAHUH YUSOHBIX
MPOEKTOB, PEIICHUU YUYECOHBIX U O3HABATEIBHBIX 33/1a4, BEITOJIHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY H
apTyMEHTBI IPYTUX MPU aHAIN3E PA3IUIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

[IECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHHUSI K TPOIECCY TBOpPUECTBA B 00OJIACTH TEOPUU U TPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHKECHHUS HAyKHU €CTh PE3yibTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(OpMAITUH O MEPEIOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOMX TOBApHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEM 310poBOTO M Oe3omacHoro obpasza IKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHMMAHUS [IEHHOCTH TIPaBUJl HHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;
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YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUIN TI0 XUMHUMU;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyaymield MpoPEecCuu W peanm3aiud COOCTBEHHBIX KU3HCHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU HAa 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEeM, BIIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHOM CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIIBHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaOIIEH
NPUPOAHON Ccpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEMUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NeATEIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poid B
dbopMHUpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKPYKAroIeM MHUpE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
NMO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHH ISl  COBPEMEHHOMU
IMBWIN3ALNY: B €€ T'YMaHUCTUYECKOW HAITPABJIEHHOCTH U BaXKHOU POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJIbTYphI, PEIICHUH TIJIOOAIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPIE€TUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCIICITHOTO TPYZa U IKOJIOTUYECKH KOM(POPTHOM JKMU3HU KaXKAO0T0 UjieHa 00IeCTBa;
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€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTIOUCHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IEJTBIO MTOTyYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEepeca K MO3HAHHIO M UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMU;

HMHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
e TETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble S (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHS, OTPakKaIOUue
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHUpa H CHEeNU(PHKYy METOJOB TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoBaHNe, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBHs (TO3HABATEIbHbIC, KOMMYHUKATHBHEIC,

peryJsiTUBHbIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
TPaMOTHOCTH M COIIMATLHOM KOMITETECHITMH 00YJarOIINXCS;
COCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEpCAIbHBIC YUCOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU N03HAaBaTeJIbHbIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOru4YecKmne JaeicTBUSI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;
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ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIEISIMU;

UCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIICIIATh XapaKTEPHbIE MPU3HAKKA TOHATHM W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHUS OTIEIBHBIX (DAKTOB U
SIBJICHUU;

BbIOMpATh OCHOBAHHWS M KPUTEPUH I KJIacCHU(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbBIC, JAECIyKTUBHBIE, I10
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B pPAacCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMBbIE B XUMHHM CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUecKast (popMyria, ypaBHEHUE XUMUYECKOMN peakiuu
— IIpU pPEIICHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTHUUECKUX 3aJad, MPUMEHSTH
Ha3BaHHBIE MOJIEIbHBIEC MPEACTABICHUS AJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHHUS BELIECTB M XUMUYECKUX
peaKkuui;

(GbopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI U (DOPMHUPOBAHMS THUIOTE3BI 1O MPOBEPKE MPaBUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IJITAHUPOBAHUS M IPOBEACHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSTEIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIeHHS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTH PE3yJIbTAaTOB HCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeN0BATENLCKOW U MPOEKTHOM
JEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PEIIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IUYHbIX METO/I0B
IIO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATbCSI B Pa3jIMYHBIX HCTOYHUKAX UHPopManuu (Hay4dHO-
NOMYJISIpHAsl JUTepaTypa XHMMHUYECKOTO COJEp)KaHWs, CIPaBOYHBIE MOCOOUS,
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pecypebl HTepHeTa), aHanuM3upoBaTh UH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
Mpe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYHBOCT;

GbOpMyIMpPOBaTh 3aMPOCHl U MPUMEHSITh PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wuHpOpPMAIUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a7ay
OTpeENEHHOTO TUIIA;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMaNBbHYIO  (GOpMy  TIpeICTaBIICHUS
uHdopmaluu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

WCITIOJIb30BATh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU PAOOTE C XUMUYECKOM
uH(popManuen: MPUMEHATh MEXIpeIMETHbIE ((PU3NUECKHEe U MaTEMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbI B XOJE IHAaora W/UiH
JTUCKYCCHUHW,  BBICKA3bIBaThb  HaACH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIILHO MJIH COBMECTHO CO CBEPCTHUKAMH TTPH BBHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO0 UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alid y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CY X IeHHS 1 OOMEHa MHEHUSMH.

OBjaieHHe YHHBEPCAJbHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJJAHUPOBATh W OCYIIECTBIISATH CBOIO IT03HABATEIHHYIO
NeSATEeILHOCTh, OMpenesisas €€ Ienu W 3aJadyd, KOHTPOJIMPOBATH U TI0 Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATH TpEIaraéMblii aJroOpuT™M JACHCTBUN mpuU
BBITIOJIHGHUM YYEOHBIX U HCCIENAOBATENLCKUX 3ajad, BBIOMpaTh Hambosee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM TMOJIydeHHsS HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHAIH3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC
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[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUU ITPUPOIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpele;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIKOYAET:
OCHOBOIOJIAralole TMOHATUA (XUMHYECKUHA BJIEMEHT, aToOM, JJIEKTPOHHas
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATIbHAS TPYIINa, paiuKal,
U30MEPUs1, U30MEPBL, TOMOJIOTMYECKHUN PALL, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPOA U
a30TCOACPKAILME COCAUHEHHs,, MOHOMEp, IOJIUMEp, CTIPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHMS); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXKallke B OCHOBE IMOHUMAHUS NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIOJIb30BAHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPALICHUN OPraHUYECKUX COEAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpraHMYECKHMX BEMIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPTraHMYECKMX BEUIECTB I WJUIKOCTPALUHA HMX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJIEKHOCTh HU3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpylnmne coeluHeHu# (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCOAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb KM Ha3BaHUS IO
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, aleTUJIEH,
ATWICHTJINKOJb, THIEPUH, (eHoN, (HopMalbIeTH, aneTaabIeTul, MypaBbUHAS
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KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENCNSITh BUIBl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COECIUHEHUSAX (OAUHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh yMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bBytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHUE
U XUMHUYECKHME CBOMCTBA THUIIUYHBIX MPEACTABUTENEH pa3IMYHBIX KJIACCOB
OpPraHUYECKUX BELIECTB (METaH, 3TaH, STUJICH, IPOIUJIEH, alleTUjIeH, OyTaaueH-1,3,
MeTwi0yTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, STHJICHIJIMKOIIb, TIMLIEPHH, (PEHOI,
aleTanbIeTU, MypaBblHasl U YKCYCHasl KHUCIIOTBI, TIIIOKO3a, Kpaxmal, [eJIi0103a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HHUMH
YPAaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKMX PEAKIUNA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

Cc(OpPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroyb), CHOCOObI UX NEPEPAOOTKH U MPAKTUIECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

C()OPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUUCICHHUS MO XUMHUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMUYECTBA MCXOIHOIO BEIECTBA WM MPOAYKTa
peakLny 0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WM NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMUU IIPU U3YYEHUHN BELIECTB U
XUMHUYECKUX SBJIEHUH (HAOII0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIETIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMHUYECKHE 3HaHUS ISl TPUHATHS pEUIeHUud B
KOHKPETHBIX JKMU3HEHHBIX CHUTyallUiX, CBSI3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHUN COOIIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKOMN
MOCYJIO W JTabOopaTOpHBIM OOOPYJOBAaHWEM, a TaKXKe MpaBuia OOpaiieHus ¢
BEILECTBAMH B COOTBETCTBMM C MHCTPYKUHMSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUHN
HKCIIEPUMEHT (IPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHMM, ITOTYYEHUE
ATUJICHA U U3YYE€HHE €r0 CBOMCTB, KaUE€CTBEHHBIE PEAKIIMN OPraHUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB MPU HAarpEBAHUM, LIBETHbIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE€30MAaCHOCTU TMpU OOpallleHMH C BElIeCTBAMU H
7a00paTOpHBIM  000PYZAOBaHUEM, TMPEACTABIATH PE3YyAbTaThl XUMHYECKOTO



rocyIapcTBEHHOE Or0DKETHOE 00IIeo0pa3oBaTeibHOE yupexkaeane Camapckoit 001acTi THMHA3HS
uMeHH 3aciyxeHHoro yuntensa Poccuiickoit denepanun Ceprest BacunseBuda baiimeHoBa ropoaa
[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

OKCIIEpUMEHTa B (OpME 3alMCH YpPaBHEHHHA COOTBETCTBYIOIIUX PEAKIUN U
(dbopMyIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);

cOpMUPOBAHHOCTh ~ YMEHHW  COONIONATh  TMpaBWiIa  IKOJOTUYCCKHU
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B UENIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHOW Cpenbl, OCO3HABATh
OMAaCHOCTh BO3/JICHCTBHUS Ha >KUBBIE OPTraHU3MBI OMPEICIEHHBIX OPraHUYECKUX
BelIecTB, MoHMMasi cMbich mokaszatens I[1/IK, moscHsATh Ha mpuMmepax CrocoObI
YMEHBIICHUS ¥ NPEJOTBPAICHUSI UX BPETHOTO BO3JCUCTBUS HA OpraHHU3M
YeII0BEeKa;

Ui 00y4aronIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYHHBIX METOAAX ITO3HAHMS BEIIECTB U
XUMUYECKHX SIBICHUI;

Ui CHembIX W cHaboBUAALIMX OOYdYalONIMXCS: yMEHHE UCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMUYECKUX

bopmyi.
11 KJIACC

[TpenMeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B TIO3HAHUU SIBJICHUIA IPUPOJIBI,
B (opMHpOBAaHMHM MBINUICHUS U KYJIbTYPbl JUYHOCTH, €€ (PYHKIMOHAIBHON
I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a1a4 U IKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMUYECKUM AJIEMEHT, aToM, M30Tom, s-, p-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKasl CBA3b
(KOoBaJIGHTHas1, MOHHAs!, METAJUIMYECKasl, BOAOPOIHAs ), KpPUCTAININYECKas! PEIIETKA,
TUIBl  XUMHUYECKUX  PEAKIUM, pacTBOp, 3JEKTPOJMUTHI, HEIIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pPEeakUny, XUMHUYECKOE DPaBHOBECHE); TEOPUH M 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON aucconmanuu, nepuommdyeckut 3akoH [[. M. Menpeneesa,
3aKOH COXPaHEHMsI MacChl BELLECTB, 3aKOH COXPAHEHMs U MPEBPALIECHUs dHEPIUU
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OpU XMMHYECKUX pEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUH S3bIK XHUMUH,
MHUPOBO33PEHYECKNE 3HAHUS, JIKAUIME B OCHOBE IIOHMMAaHUS NPUYUHHOCTH H
CUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30IIaCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHHUU BBISIBIATH XapaKTEPHbIE NMPU3HAKU MOHITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NMOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c()OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
cocTaBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMUYECKHMX  pEakLuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPTraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasi, BOJAOPOHAS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHas,
VMOHHAsl, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX pACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(OpMUPOBAHHOCTb YMEHHU YCTaHaBJIMBATh IIPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJH);

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPUOINYECKOTO 3aKoHa [l
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux sneMmentoB JI. M. MeHneneeBa, MCHONb3ys MOHATHA «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
VU3MEHEHHS] CBOMCTB XHMHMYECKHUX DJIEMEHTOB U UX COEOUHEHUU IO MEPHOJaM U
rpynnaM [lepuogunueckont cucreMsl xuMudeckux 3semeHToB . 1. Menneneesa;

c(OpMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XMMHYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHUE TI'C€HETUYECKOW CBA3M MEXAY HEOPIaHUYECKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUM;

C()OPMUPOBAHHOCTh YMEHMS KJIACCU(DULIMPOBATh XUMHUYECKHE DPEAKLUU 10
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
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abdexTy peakuuu, U3MEHEHUIO CTENEeHEW OKHUCIICHHS 3JIEMEHTOB, 00paTUMOCTU
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUU COCTaBIATh YPAaBHEHUS DPEAKIMA Pa3TMUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIIMU UAYT 0 KOHIIA;

cOpPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAAIONIHE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

C()OPMUPOBAHHOCTh ~YMEHMHM  pPACKpPbIBaTh CYIIHOCTb  OKHCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN IMOCPEICTBOM COCTaBJICHMs AJIEKTPOHHOIO OasiaHca
ITUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peakuuu OT pa3IMyuHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTBus (npuHuun Jle latense);

C(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XHWMUYECKHUE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaK)Xe CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHHUS C HUCIOJIb30BAaHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKUX PEaAKIUSAX, MACChl BEUIECTBA WJIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOUIUMX B PeakUuu
BELIECTB, TEIJIOBOro 3((deKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJIia MOJIH30BAHUS XUMUYECKOU
MOCy/IoOl U JTa0OpaTOpHBIM OOOpYJAOBaHUEM, a TaKXe IpaBUiia OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

C(OPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUHN
HKCIIEPUMEHT (pa3jioKeHue MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpEJENeHNe Cpebl PACTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
UHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIvu,
peakuu MOHHOTO OOMEHAa, KAueCTBEHHbIE peakiuu Ha cynbdar-, kapOOHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHSI, PEUICHUE AKCIEPUMEHTAIbHBIX 3a/ay IO
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM € MPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHNH C BEIIECTBAMHU U JTAOOPATOPHBIM 00OpYA0BaHUEM,
NOPEICTaBISTh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu



rocyIapcTBEHHOE Or0DKETHOE 00IIeo0pa3oBaTeibHOE yupexkaeane Camapckoit 001acTi THMHA3HS
uMeHH 3aciyxeHHoro yuntensa Poccuiickoit denepanun Ceprest BacunseBuda baiimeHoBa ropoaa
[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

ypaBHEHUHN COOTBETCTBYIOIINX peaKInii U POpMyIUPOBAThH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHKOB (CpPEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOAaTh  MpaBUjia  DKOJOTUYECKH
I€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpaHEHHUSI CBOETO 3JI0POBBSI M OKPYKAIOMICH MPUPOTHON CpeIbl, OCO3HABATH
OITACHOCThH BO3JICHCTBUS HA )KMBBIC OPTAHU3MBI OTIPEICIEHHBIX BEIICCTB, TOHUMAsI
cmpicnt mokazarens [IJIK, mOsSCHAT, Ha mpuMepax CHocoObl yYMEHBIICHUS H
MPEIOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUTsT 0OYYaronuXcsl ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3anmucn XMMUYECKHX

bopmyi.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/l P Konrpoabnbie IIpakruueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYEeCKOM XMMHUM
. bubnuorexa [JOK
[Ipeamer oprannueckoit xumuu. Teopust
. https://m.edsoo.ru/7f41837¢
1.1 CTPOECHUS OPraHUYECKUX COCIMHEHUN A. 3 POII
M. byreposa https://resh.edu.ru/
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 IIpenenpHbIe yIIIEBOAOPOIBl — AJKAHBI 2 bubmmorexa [TOK
’ pea yr 0Pt https://m.edsoo.ru/7f41837¢
29 HenpenenbHbie yrieBoaoOpOIbl: aJKeHBI, 6 1 POII https://resh.edu.ru/
' AJIKaJIMEHbI, ATTKUHBI
bu6mmorexa [IOK
2.3 A 2
POMATHHECKHE YTICBOAOPOIAT https://m.edsoo.ru/7f41837¢
24 IIpupoaHbIE HCTOYHUKH YTIIEBOAOPOAOB U 3 1 POII https://resh.edu.ru/
' UX repepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xanue oprannyecKue coeIuHeHU st
bu6mmoreka [IOK
A . @
3 Criprel. Geton 3 https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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39 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1 POUI https://resh.edu.ru/
' Cnoxubie 3GupbI
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
33 YrieBoasl 3 2 PO
https://resh.edu.ru/
Uroro no pazueny 13
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837
4.1 AwmuHBL. AMUHOKHCIIOTEL. beiku 3 DS:HLEES00.TU €
POIII
https://resh.edu.ru/
Wroro no pazneny 3
Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
bu6nmoreka [JOK
https://m.edsoo.ru/7f41837
5.1 [Tnactmaccel. Kayayku. Bomokna 2 DoSANLEC00- .
POIII
https://resh.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 3 )
[TPOTPAMME
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11 KJIACC
KoandyecTBO 4yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kontpoabnbie  IlpakTuueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
. bubmunorexa [JOK
Crtpoenue atomoB. [lepuoanueckuii 3akoH
https://m.edsoo.ru/7f41837¢
1.1 u [lepronnueckas cucTeMa XUMHUYECKHUX 3 POII
anemenToB . 1. Menaeneera hitps://resh.edu.ru/
bubmuorexa [JOK
Crpoenue BeniecTBa. MHOroo0Opasue https://m.edsoo.ru/7f41837¢
1.2 4
BEIIIESCTB POIII
https://resh.edu.ru/
bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢
1.3 X 6 1 1
MMHUYECKHE PEaAKINU POII
https://resh.edu.ru/
Hroro o pasaeny 13
Pasnen 2. Heoprannueckas xummusi
bubmuorexa [JOK
2.1 M 6 1
CTaIet https://m.edsoo.ru/741837¢
29 HeMeTamb! 9 1 1 POIII https://resh.edu.ru/
)3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX ) bu6nmoreka [JOK
' BEIIECTB https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny 17

Pa3gea 3. Xumusd 4 ;Ku3HbL

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
3.1 XUMUS U )KA3HDb 4 POIII
https://resh.edu.ru/
Wroro no pazneny 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue bp
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 2.09.26 bubnnoreka [JOK
BO3HUKHOBEHUE, PA3BUTHUE U 3HAUCHUE e https://m.edsoo.ru/7f41837c
Teopus cTpoeHUS OpraHU4YECKUX POIII
2 coequHenuit A. M. Bytneposa, eé 1 9.09.26 https://resh.edu.ru/
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o knaccuukanuu bubnnorexa [HOK
OPTaHUYECKHUX BEIIECTB. https://m.edsoo.ru/7f41837¢c
3 Homenkiatypa (cucremaruueckas) u 1 16.09.26
TPUBHAJIbHBIC HA3BaHUS
OpPraHWYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, | 53.09.26 POLI
TOMOJIOTHYECKHUIT Psi e https://resh.edu.ru/
MeraH u 3TaH — IpocTenIne bubnuoreka [IOK
5 1 30.09.26
MPEACTABUTENM aJIKAHOB https://m.edsoo.ru/7f41837¢
6 AJIKEHBI: COCTaB U CTPOEHHUE, | 21026 PO
CBOICTBa e https://resh.edu.ru/
DTUJIEH U TIPOINUIIEH — MpOoCTeMIne bubnmoreka [JOK
7 1 14.10.26

MNpEACTABUTCIIN AJIKCHOB

https://m.edsoo.ru/7f41837¢c
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[TpakTuyeckas padora Ne 1. POIII

8 «IlonydeHue dTUIEHA U U3YYECHUE €TO 1 1 21.10.26 https://resh.edu.ru/
CBOMCTB»
Aunkanuensl. byranuen-1,3 u bu6mmoreka [IOK

9 MetunOyraauen-1,3. [lonydyenue 1 5.11.26 https://m.edsoo.ru/7f41837¢c
CUHTETHUYECKOT0 KayuyKa U pEe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTH POIII

10 CTpOCHUA, FOMOJIOFI/Iq“eCKIiﬁ psa. 1 111196 https://resh.edu.ru/
AneTnieH — npocTeimmin
IIPEICTaBUTEND aJIKHHOB

1 Brrunciienus 1o ypaBHEHHIO 1 18.11.96 bubnuoreka [IOK
XUMHUYECKOHN peakiuu https://m.edsoo.ru/7f41837c

12 ApeHbl: OEH30JT ¥ TOJTYOI. 1 25 11.26 P3m
ToKCHYHOCTH apEHOB hitps://resh.edu.ru/
I'eneTnyeckas cBs3b yrieBOAOPOAOB, bub6nuoreka [IOK

13 MPUHAISKAIINX K PA3JIUYHBIM 1 2.12.26 https://m.edsoo.ru/7f41837¢
KJ1accam
[IpupoiHBIE HICTOYHUKHU POIII

14 YIII€BOAOPOAOB: IPUPOAHBIN ra3 U 1 9.12.26 https://resh.edu.ru/
MONyTHBIE HEPTSHbIE ra3bl, HePTH U
IPOAYKTHI €€ mepepaboTKH
[IpupoiHBIE NICTOYHUKHT bubnnorexa [JOK

15 YIJIEBOJOPOJOB: IPUPOAHBIN ra3 U 1 16.12.26 https://m.edsoo.ru/7f41837¢c
MOTNYTHBIE HEPTSHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nmepepaboTKu
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KonTponbHas pabora no pazaeny

POIII

16 23.12.26 .
«YTIEBOIOPOJIB» https://resh.edu.ru/
[IpenenbHble OJHOATOMHBIE CITUPTHI: bu6mmoreka [IOK

17 30.12.26
METaHOJI U 3TaHoJI. BoiopoaHas cBs3b https://m.edsoo.ru/7f41837¢

13 MHOroaroMHsbI€ CIIUPTHI: 13.01.27 POLI
STUJICHTJIMKOJb U TIUIEPUH o https://resh.edu.ru/
@DeHOoI: CTPOEHUE MOJIEKYJIBI, bubnuoreka [IOK

19 (bU3MYECKre U XMMUYCCKHUE CBOMCTBA, 20.01.27 https://m.edsoo.ru/7f41837¢c
MIPUMEHEHHE

20 Anpaeruabl: hopManbAeTHI U 270127 PO
AlleTaIbICT UL, ALICTOH VL. https://resh.edu.ru/
OIHOOCHOBHBIE TIPEIETbHBIE bubnuorexa [JOK

21 KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U 3.02.27 https://m.edsoo.ru/7f41837¢c
YKCyCHas
ITpakTuueckas padora Ne 2. POIII

22 «CBoiicTBa pacTBOpa YKCYCHOM 10.02.27 https://resh.edu.ru/
KHUCJIOTBI»
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, bubnmnoreka [JOK

23 Kak MPEICTABUTEIN BBICILIUX 24.02.27 https://m.edsoo.ru/7f41837¢
KapOOHOBBIX KHUCIOT

24 Mputa Kak COJIM BBICIITUX KapOOHOBBIX 3.03.27 PO
KHUCJIOT, UX MOIOIIIEE ICHCTBHE o https://resh.edu.ru/
CrnosxHble 3(hUpbI KaK MPOU3BOIHBIE bubnmnoreka [JOK

25 KapOOHOBBIX KHCIOT. ['maposus3 10.03.27  https://m.edsoo.ru/7f41837¢c

CJIOKHBIX 3(hHUpOB
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XKupsl: runpoan3, npuMeHeHue,

POIII

26 17.03.27 .
6MONIOruYecKas POIb KUPOB https://resh.edu.ru/
VYTIIeBOIbI: COCTaB, KacCU(UKAITHS. bu6mmoreka [IOK
27 Baxneriue npencTaBuTeNu: 24.03.27 https://m.edsoo.ru/7f41837¢c
TIII0K03a, PpyKTO3a, caxapo3a
73 Kpaxman u nemnono3a kak 2 04.27 POLI
HPHPOJTHBIE TOHMEPBI V% https://resh.edu.ru/
KonTponbHas pabota no pazaeny bubnnoreka [JOK
«Kucnopoaconepxaiue https://m.edsoo.ru/7f41837¢c
29 poACOAEpaat 14.04.27
OpPraHUYECKUE COCTUHEHUS/
Bcepoccuiickas nmpoepounas pabota
OO01mas xapakTepucThKa POl
a30TcoJIepKallluX OpPraHUYECKUX https://resh.edu.ru
30 EprIATTIE OpTaTH 21.04.27 psif/ ‘
coenuHeHui / Beepoccuiickast
poBepoyHas padbora
bu6mmoreka [JOK
31 AMUHBI: METUJIAMHUH W aHUJIUH 28.04.27
https://m.edsoo.ru/7f41837¢c
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE POIII
OPraHUYECKUE COEOUHEHUS, UX https://resh.edu.ru/
32 ouosornyeckoe 3HaueHue. Ilentuasl. 5.05.27
benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTUHEHUS
OCHOBHbBIE TOHATHUSI XUMUHU bubnmnoreka [JOK
33 12.05.27

BBICOKOMOJICKYJIAPHBIX CO€IUHEHMI

https://m.edsoo.ru/7f41837¢c
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OcHOBHBIE METO/IbI CUHTE3A POIII
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1 19.05.27 https://resh.edu.ru/

[Inactmaccel, KaydykH, BOJJOKHA
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rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu
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11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoxa Kontpoabnbsie IlpakTuueckue p
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
XHUMHUYECKUH IIEMEHT. ATOM. https://m.edsoo.ru/7f41837¢
1 1 2.09.26
DJeKTpoHHAas: KOH(PUTYpalrsi aTOMOB POIII
https://resh.edu.ru/
Ilepronnueckuii 3aKOH 1
bubmuorexa [JOK
[Tepuoanueckasi cucteMa XUMHUYECKUX
https://m.edsoo.ru/7f41837c
2 anemenTtoB J[. . Menaeneena, ux 1 9.09.26 POIL
CBSI3b C COBPEMEHHOW TEOpUEH
P p https://resh.edu.ru/
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMEHTOB M UX bubmuorexa [JOK
3 COEMHEHUH N0 TPyNIIaM U MEPUOIaM. 1 16.09.96 https://m.edsoo.ru/7f41837c
3HaveHKE TEPHOANIECKOTO 3aKOHA o POII
CHUCTEMbI XUMHYECKHUX JIEMEHTOB https://resh.edu.ru/
JA.1. Menneneesa B pa3BUTUN HAyKU
CrpoeHnue BeniecTBa. XuMudeckas bubnuoreka [IOK
4 CBSI3b, €€ BUAbI, MEXaHU3MBI | 53.09.26 https://m.edsoo.ru/7f41837¢c
00pa3oBaHus KOBAJIEHTHOW CBS3H. o POII
Bonoponnas ca3b https://resh.edu.ru/
BanentHoCTb. Bu6 OK
nonnoTexa
5 DIeKTPOOTpULIaTeIbHOCTh. CTETEeHb 1 30.09.26 1

okucienus. Bentectsa

https://m.edsoo.ru/7f41837¢
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rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu

Cepres BacunbeBuua baiimeHoBa ropoaa [ToxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoii obnactu

MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

IIonsatue o AUCIICPCHBIX CUCTCMAX.

POIII
https://resh.edu.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

6 HcrrnaHbIE M KOJUIOMIHBIE PACTBOPBI. 7.10.26 POIII
M
accoBasi JI0JIsl BEILIECTBA B pacTBOPE hitps://resh.edu.ru/
Kiaccudukanus 1 HOMEHKIIaTypa bubmuorexa [JOK
7 HEOPraHWYECKUX COCIUHECHMI. 14.10.26 https://m.edsoo.ru/7f41837¢c
['eHeTHueckas CBSI3b HEOPraHMYECKUX o POIII
BEILECTB, PA3INYHbIX KJIACCOB https://resh.edu.ru/
Kiaccupukanus XuMHIecKux
peaKkiuii B HEOPraHUYECKON 1 bubnnoreka [JOK
2 OpraHUYECKON XUMHUH. 3aKOH 21,1026 https://m.edsoo.ru/7f41837¢c
COXpaHEHHUS MacChl BEIIECTB; 3aKOH o POl
COXpaHEHHUs U MPEBPAIICHUS YJHEPTUU https://resh.edu.ru/
MIPU XUMHYECKUX PEAKIIMIX
bu6mmorexa [IOK
9 Cxkopoctb peakiuu. OOpaTumblie 5 116 https://m.edsoo.ru/7f41837¢
peakiun. XMMHYECKOE PABHOBECHE o POIII
https://resh.edu.ru/
bubmuorexa [JOK
[IpakTuueckas pabora Ne 1. i
https://m.edsoo.ru/7f41837¢c
10 «BnusHue pa3nudHbIX (HaKTOPOB HA 11.11.26 POIII
CKOPOCTb XUMHUUYECKOU PEaKLIUm» hitps://resh.edu.ru/
bubmuoreka [JOK
DNEKTPOIUTHYECKAsT JUCCOLIHAITHSL.
https://m.edsoo.ru/7f41837¢c
11 [ToHsiTHE O BOAOPOJHOM MTOKA3aTelie 18.11.26

(pH) pactBopa. Peakiiuu nonHoro

POII
https://resh.edu.ru/
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rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu
Cepres Bacunbepuua baiimenosa ropoaa [loxsuctHeBo ropozckoro okpyra [ToxsuctaeBo Camapckoii obactu

oOMeHa. ['maponns opranndeckux u
HCOPTraHUYCCKUX BCIICCTB

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

12 peaxmun. [Tonstie 06 snexTponuse 25.11.26 POIL
pacIuiaBoB U pacTBOPOB COJIEH hitps://resh.edu.ru/
bu6mmoreka [IOK
13 KonTponbhas pabota no paszueny 212,96 https://m.edsoo.ru/7f41837¢c
«Teopernueckne OCHOBBI XUMUID) o PolI
https://resh.edu.ru/
Mertanibl, uX MOJOKEHHE B
[Iepnoanueckoii cucreme bubnuoreka [IOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/7f41837c
14 9.12.26
MemnneneeBa 1 0COOCHHOCTH POII
cTtpoenust atoMoB. O01IIe https://resh.edu.ru/
dbuznyecKkue CBOMCTBa METAIIIOB
bu6mmoreka [IOK
CrnnaBbl METaJIOB.
. https://m.edsoo.ru/7f41837¢
15 DNEKTPOXUMUYECKUN P 16.12.26 POII
HaIpsKEHUN METaJIOB hitps://resh.edu.ru/
XUMHUYECKUE CBOWCTBA BaXKHEUILINX bubnuotexa [JOK
16 METaIJIOB (HATPUM, KaJHii, KaJlbIuH, 53.12.26 https://m.edsoo.ru/7f41837c
MarHuii, aTFOMUHHAN) ¥ UX o POII
COeTMHEHNN https://resh.edu.ru/
bubmuoreka [JOK
XHUMHUYECKUE CBOMCTBA XpOMa, MEAH U https://m.edsoo.ru/7f41837¢c
17 30.12.26

AX COeINHEHUH

POII
https://resh.edu.ru/
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Cepres Bacunbepuua baiimenosa ropoaa [loxsuctHeBo ropozckoro okpyra [ToxsuctaeBo Camapckoii obactu

XnMHUYecKre CBOMCTBA IIUHKA, JKelie3a

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

18 13.01.27
U UX COCTUHEHUN POII
https://resh.edu.ru/
[IpaxTuueckas padora Ne 2. bubmmorexa [TOK
. https://m.edsoo.ru/7f41837¢
19 'Pelienue sKCriepUMEHTANIBHBIX 337124 20.01.27 POIII
n
1o Teme «MeTaibi» httos://resh.edu.ru/
Hemeramnbl, X mojgoxeHue B
. bubmuoreka [JOK
[Iepnoanueckoii cucreme
https://m.edsoo.ru/7f41837¢
20 XHUMUYECKHX dJ1eMeHToB 1. 1. 27.01.27 POII
MeHneneeBa 1 0COOEHHOCTH hitps://resh.edu.ru/
CTPOEHHS aTOMOB
®uznyecknue CBOMCTBA HEMETAILIIOB. bubmuorexa [JOK
71 AmoTponusi HEeMeTauIoB (Ha 3.02.27 https://m.edsoo.ru/7f41837¢c
prMepe KUCIopo/a, cepsl, hocdopa o POIII
U yIJeposa) https://resh.edu.ru/
bu6mmoreka [IOK
XHMHUYECKHE CBOICTBA raJIOr€HOB, https://m.edsoo.ru/7f41837c
22 y 10.02.27
CEpBI U UX COEAUHEHUN PolI
https://resh.edu.ru/
bu6mmoreka [JOK
XuMHdecKre CBOMCTBA a30Ta, https://m.edsoo.ru/7f41837c
23 . 24.02.27
docdopa 1 UX COeTUHEHHI PolI
https://resh.edu.ru/
X €CKIe CBOMCTBA epona,
24 MMHYECKHE CBOMCTBA YTJIEPO.I 3.03.27 bubnuorexa [JOK

KpEMHUA U UX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢
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rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu

Cepres BacunbeBuua baiimeHoBa ropoaa [ToxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoii obnactu

POIII
https://resh.edu.ru/

[IpuMeHeHne BaKHEUIINX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

25 10.03.27
HEMETAJIOB U UX COEIUHEHUIN POII
https://resh.edu.ru/
O000I11IeHNE U CUCTEMATU3AIUS
. bubnuorexa [JOK
3HaHui no Teme «Hemeramnby.
https://m.edsoo.ru/7f41837¢
26 Brluucnenus no ypaBHEHUSIM 17.03.27 POII
XUMHUHCCKHUX peaKiti 1 . https://resh.edu.ru/
TEPMOXUMHYECKUE PACUETHI
[TpakTuueckast paborta No 3. bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
27 «Pemienue 3kCrepuMeHTaIbHbIX 24.03.27 POIII
" "
3ajad4 1o teme "Hemerauis'"» httos://resh.edu.ru/
bu6mmoreka [IOK
23 KonrtponbHas pabora no remam 7 04.27 https://m.edsoo.ru/7f41837¢c
«Merame» 1 «Hemeramis» . PDII
https://resh.edu.ru/
bu6nmoreka [JOK
Heopranuueckue u opranndeckue
https://m.edsoo.ru/7f41837¢c
29 KuCJIOThL. Heopranuueckue u 14.04.27 POII
OpTraHUYECKHE OCHOBAHUS hitps://resh.edu.ru/
AMdoTepHbIe HEOpraHUYECKHE U bubnnorexka [JOK
OPraHUYECKUE COCTUHEHUS. https://m.edsoo.ru/7f41837¢c
30 21.04.27

I'enernueckas cBs3b HCOPraHNYCCKUX
" OPraHn4YCCKUX BCILICCTB

POII
https://resh.edu.ru/
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Cepres Bacunbepuua baiimenosa ropoaa [loxsuctHeBo ropozckoro okpyra [ToxsuctaeBo Camapckoii obactu

Poab xumuu B obecrieueHun bubmuoreka [JOK
AKOJIOTMYECKOU, SHEPreTUYECKON U https://m.edsoo.ru/7f41837¢
31 . 1 28.04.27
NUIIEBOW O€30MaCHOCTH, Pa3BUTUH POIII
MEUITAHBI https://resh.edu.ru/
bu6mmoreka [IOK
[IpencraBnenust 06 0OMIMX HAYYHBIX
https://m.edsoo.ru/7f41837¢
32 IIPUHIUIIAX [IPOMBIILIEHHOTO 1 5.05.27 POIII
MOJIYYEHUS] BaXKHEHIINX BEILIECTB hitps://resh.edu.ru/
bubmuorexa [JOK
33 YenoBek B MUpE BEWIECTB U 1 12.05.97 https://m.edsoo.ru/7f41837c
MaTepHUaJIOB POl
https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
34 XuMUS U 370pOBbE YEJIOBEKA 1 19.05.27
PolI
https://resh.edu.ru/
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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rocyaapCTBeHHOE OI0KETHOE 00I11e00pa3oBaTeiibHOe yupekaecHrne CaMapcKoi 00JacTi TMMHA3HS
uMeHH 3aciyxeHHoro yuntensa Poccuiickoit denepanun Ceprest BacunseBuda baiimeHoBa ropoaa
[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

1 TCOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKONH COCTaBISIOIIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHH B TO3HAHUU
11 SBJICHUM TPUPOALI, B (POPMHUPOBAHUU MBIILICHUS MU KYJIBTYphI
' JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s

pellleHus] MPAKTUYECKUX 3aJa4 U SKOJOTMYeCKH OOOCHOBAHHOIO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

Bnagenue cucremMoii XMMHUYECKHMX 3HAaHUH, KOTOpas BKIIOYACT:
OCHOBOIIOJIararolme HOHSITUSA (Monekyrna, BaJICHTHOCTH,
ANEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKHCIICHMS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YIIEpOAHBINA CKEJET,
dyHKIIMOHANbHAS  TpyMNa, pagudKal, HM30MEpHUsi, H30MEpHI,
TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJAOPOJIbl, KHUCIOPOIA- H
12 a30TCOJepIKaIINe COEIUHEHUs, OMOJOTHYECKH AKTHBHBIE BEIIECTBA
' (yrneBopl, KHUpbI, OEKK1), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIGKYJISIPHBIE COEIMHEHUS); TEOPUHM M 3aKOHBI (TeopHs
XHMHYECKOTO CTPOCHHS OpraHW4eckux BerecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMHH, (AKTOJIOTUUECKHE
CBEJICHHsSI O CBOWMCTBAaX, COCTaBe, TMOJIYYCHHH U 0€30MacHOM

HCIIOJIF30BAaHUM BaKHEHIIIMX HCOPTaHUYCCKUX HW OPraHUuYCCKHX

BEIIECTB B ObITY M MPAKTUYECKOU NEATEILHOCTH YeJIOBEKa

CdopMUpoBaHHOCTh yYMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU
13 MOHATUM,  YCTAaHAaBIMBATh WX  B3aWMOCBS3b,  HCIOJB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLECHUN OPraHUYECKUX COCIUHEHUI

c(OpPMHPOBAHHOCTh YMEHUI HCIOIB30BATh XUMUYECKYIO CUMBOJIUKY
L4 JUIsL COCTABJIEHHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHoW) (OpMyJT OpPraHMYECKHMX BEIIECTB W ypaBHECHUU

XUMHYCCKHUX peaKHHﬁ, HU3roTaBJIMBaATh MOACIHN MOJICKYII




rocyaapCTBeHHOE OI0KETHOE 00I11e00pa3oBaTeiibHOe yupekaecHrne CaMapcKoi 00JacTi TMMHA3HS

uMeHH 3aciyxeHHoro yuntensa Poccuiickoit denepanun Ceprest BacunseBuda baiimeHoBa ropoaa

1.5

1.5

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

OpraHN4Y€CKUX BEIICCTB JIA HIUIFOCTpaluHu HX XHUMHYECKOIO H

MIPOCTPAHCTBEHHOT'O CTPOCHUS

ChopMupoBaHHOCT YMECHHW YCTaHABIMBATh MPHUHAIIC)KHOCTD
HN3YUCHHBIX OPraHMYCCKUX BCHICCTB IO UX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymne) coeluHEeHH#l (yriaeBOAOPOJIbI,
KHCJIOPOJ M a30TCOJCPIKAIINE COCIUHEHHSI, BHICOKOMOJICKYIISIPHBIC
COCJMHEHUs), JaBaTh WM Ha3BaHUsA T1I0 CHCTEMATHYECKOU

nomenkiarype (IUPAC)

CdopMUpoBaHHOCTH YMEHUS ONPEACIATH BUIBI XUMHUIECCKON CBS3H B

OpPraHMYECKUX COECIUHEHUSIX (OJUHAPHBIE U KPAaTHbIE)

1.6

2.1

2.2

ChopMupoBaHHOCTH YMEHHS MPHUMEHATH: TIOJOXKEHUS TEOPHUHU
CTpoeHHs opraHnueckux pemects A.M. byriepoBa /it 00bsiICHEHUS
3aBHCHUMOCTH CBOWCTB BEILLECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXpaHCHUA MACChI BCHICCTB

yl"J'IeBOILOPOI[LI . Kchopoz[coz[epxcamHe n a30TCOACPIKAIIUC

OpTraHU4Y€CKUC COCIUHCHU . BBICOKOMOJ'IGKy.]'ISIpHI)Ie COCAMHCHUS

CdopmMupoBaHHOCTh YMEHUI TPUBOJUTH TpPUBHUATBHBIC HA3BaHUS
OT/IENIbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJIEH,
STUJICHTIUKONb, TIUIEPUH, (PEeHo, GopMambaeru, areTaibAeTu/l,
MypaBbUHAas KHUCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTAa,
CTeapuHOBasi KUCJIOTa, TJII0KO03a, (PYKTO3a, Kpaxmal, MeJUTIN03a,
TJTUITAH )

CdopMupoBaHHOCTh YMEHUN XapaKTepu30BaTh COCTaB, CTPOEHUE,
bU3HYEeCKne W XUMHUYECKHE CBOMCTBA THUIUYHBIX TPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, TaH, dTUJIEH,
MpOMuiIeH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, ITAHOJ, STUICHTJINKOIIb, TIIUIEPUH, (EHON, alleTAIbIETU],
MypaBbUHAsA W YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

CdopMHpPOBaHHOCTH YMEHHS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJY TUIUYHBIMU  MPEACTABUTEIIAMU  PA3JIUYHBIX  KJIACCOB
OPraHU4YeCKHUX BEILIECTB YpPaBHECHUSIMU COOTBETCTBYIOLIUX

XUMHUYECKHUX PEAKINH C UCIIOJIb30BaHUEM CTPYKTYPHBIX GOpMYIT

24

ChopMupoBaHHOCT, ~ YMEHHMS  XapaKT€pH30BaTh  HCTOYHUKHU

YTJIEBOJOPOIHOTO CHIPhs (He(Th, MPUPOIHBIN Ta3, YroJb), CIOCOObI




rocyaapCTBeHHOE OI0KETHOE 00I11e00pa3oBaTeiibHOe yupekaecHrne CaMapcKoi 00JacTi TMMHA3HS
uMeHH 3aciyxeHHoro yuntensa Poccuiickoit denepanun Ceprest BacunseBuda baiimeHoBa ropoaa

3.1

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

UX T[epepaboTKHM M MPaKTUYECKOE NPUMEHEHHE MPOJYKTOB

nepepaboTKu
XUMHS U KU3Hb. PacuéThl

CdopMupoBaHHOCTH yMEHUW BJIAETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHUX SBJICHUN (HaOIIO/ICHHE,
U3MEPEHUE,  OKCIICPUMEHT,  MOJICIMPOBAHUE),  HCIOJbH30BATh
CUCTCMHBIC XUMHUYCCKUEC 3HAHUS IS TPUHATHS PEIICHUA B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH H UX

MMPUMCHCHHUEM

3.2

3.3

CdopMupoBaHHOCTh yYMEHHI COONIOAATH MPaBHJIA TOJIH30BAHUS
XUMHUYECKON Tocyloi U 1abopaTOpHBIM O0OpYIOBaHUEM, a TaKXKe
MpaBuJia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKUX OIIBITOB

ChopMHpPOBAaHHOCT, ~ YMEHHM  TUIAHMPOBATH W BBITIOJIHATH
XUMUYECKUN SKCIIEPUMEHT (MPEBpAICHUs OPraHUYECKUX BEIICCTB
IIpU HArpeBaHUM, TOJYYEHHE STUJIEHA U U3YYEHHE €ro CBOWCTB,
KAueCTBEHHbIE pEaKIMU OPraHUYeCKHX BEIIECTB, JAeHATypalus
OEJIKOB TIPU HarpeBaHMM, IIBETHBIE PEAKIIUU OCIIKOB) B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKH O€30MAaCHOCTH TP OOPAIIEHUH C BEIIECTBAMH
U J1a0opaTOpHBIM OOOPYIOBAaHHMEM; TMPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUN
COOTBETCTBYIOIIMX peakiuuii 1 (GOpMyIHpPOBATh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

34

3.5

CdopMupoBaHHOCTH ~ YMEHMH  NPOBOAWUTH  BBIYHMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM 10 W3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB HIIU MPOJYKTOB PEAKIIHH)
ChopMupoBaHHOCTP ~ yYMEHMH  KPUTHYECKM  aHAJIM3HPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 M3 pa3HbIX HMCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpPOBaHHOCT, YMEHMH COOJIOATh TpaBUiIa SKOJOTUUYECKH
1[e1IecCO00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM JEATEIHHOCTH B
LEJSIX COXPAHEHHS CBOETO 3J0POBbSI M OKPYXKAIOIIEH MPUPOTHOU
cpenbl, 0OCO3HABaTh OMACHOCTb BO3JCUCTBUSI HA JKUBBIE OPTraHU3MBI

Ol'IpCI[eJ'IéHHBIX OpPraHn4Y€CKuX BCHICCTB, TIOHUMAas CMBICJI ITOKA3aTCIIA
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[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

11 KIIACC

I[TIK (mpenenbHO AONMYCTUMON KOHIIGHTpAllMK), TOSICHATH Ha
npuMepax CrocoObl YMEHBIIICHHUS M MPEIOTBPALICHUS WX BPEIHOTO

BO3JECHCTBUS Ha OPTaHU3M YEJIOBEKA

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble NpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

TeopeTI/Iqe(:KHe OCHOBBI XMMHH

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJIEMEHT,  aTOM,
JJIEKTpOHHAsT 000JI0YKa aroma, S§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCIICHUS, XUMHUYECKass CBs3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBI 00BEM, KPHUCTAUIMYECKAs PEHIETKA, THUIBI XUMHUYECKUX
peaxkuui (OKMCTUTEIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUECKUE, PEAKIIUH HOHHOTO 00MEHa), pacTBOP, SJEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIIUTUYECKAs JIUCCOLMALIMS, OKHUCIUTENb,
BOCCTAaHOBUTEJb, CKOPOCTb XUMHYECKOW pPEaKIUU, XHUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS  DIIEKTPOIUTUUECKOM
quccormanuu, Ilepmonnueckuint 3akon J.M. MenneneeBa, 3akoH
COXPAaHEHHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHH,
(hakTONMOTMUECKUE CBEJECHUSI O CBOMCTBaX, COCTaBe, IMOJYYCHUU U
0€301MacCHOM UCTOJB30BAHUN BOKHEHIIINX HEOPTraHUIECKUX BEIIECTB B

6LITy )41 HpaKTHqCCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

ChopMupoBaHHOCTh YMEHUW BBIABIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBSA3b H3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IPU OIHUCAHUHM CTPOCHUS M CBOMCTB HEOPraHUYECKHUX
BEILIECTB U MX IPEBPALICHUH; BBIABIATh B3aHUMOCBSI3b XUMHUUYECKHX
3HAHUU c MOHATUAMU u IIPEACTABICHUAMU JIpYrux

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Bnanenue OCHOBHBIMH METOJAMH HAY4YHOTO ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHHUN (HAOMIOJeHUE, H3MEpEHHUE, SKCIICPUMEHT,

MOJICIIUPOBAHNE)
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1.4

1.5

1.6

1.7

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

ChopMupoBaHHOCTh YMEHHM ONpPENENsITh BaJCHTHOCTh U CTENEHb
OKHCJICHUSI XUMHMYECKHX D3JIEMEHTOB B COCIUHEHHUAX Pa3JIMYHOTO
COCTaBa, BHJ XUMHUYECKOM CBsI3M  (KOBWJICHTHAsl, HWOHHAs,
MeTaJJIn4yecKasi, BOAOPOIHAs) B COEIUHEHUSX, TUIl KPUCTAJUINYECKOM
PEIETKH KOHKPETHOIO BEIeCTBa (aTOMHAsl, MOJIEKYJIsSIpHAsl, HOHHAS,

MeTaJUTH4ecKas)

CdopmupoBaHHOCTH YMEHHII ONPeAesaTh XapaKkTep Cpebl B BOJIHBIX

pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

ChopmupoBaHHOCTE  YMEHHS  KIACCHPHUIIMPOBATH  XHUMHYCCKHE
peaxkuuy 1o pa3IuyHbIM IPU3HAKaM (YUCILY U COCTaBy Pearupyroumx
BEIIECTB, TEIUIOBOMY 3((deKkTy peakiuu, H3MCHEHUIO CTEIeHEeH
OKHCIICHHST ~ DJIEMCHTOB,  OOpaTUMOCTH  PEaKIUH,  YYaCTHIO
KaTaJim3aTopa)

ChopMupoBaHHOCTE YMEHHMH COCTAaBIATH YPAaBHEHHS peaKUui
Pa3JINYHBIX THIIOB, IIOJHBIE M COKPAIIEHHBIE YPAaBHEHMS PEaKLHN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMS, MPU KOTOPHIX ATH PEAKIMU

UIYT 10 KOHIA

1.8

CdhopMupoBaHHOCTb YMEHUU MPOBOJIUTH peakiuy,
MIOATBEPKIAIOIINE KayeCTBEHHbIN CoCTaB pa3IUYHbIX
HEOpPraHMYECKUX BELIECTB, pPAclO3HaBaTh OIBITHHIM MYTEM HOHBI,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAaHMYECKUX BEILIECTB

1.9

CpopMUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCITUTEIIBHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOT'O OanaHca 3THUX pCaKI_[I/Iﬁ

1.10

ChopMHUpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHMOCTH CKOPOCTH

XUMHYSCKOMN pCaknuu OT PA3JIMIHBIX (I)aKTOpOB

2.1

ChopMUpOBaHHOCTh YMEHHH OOBACHATH XapaKTep CMELICHHS
XMMHYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEUIHETO BO3/1EHCTBUSA

(npunnun Jle Hlatense)
OO6m1ast 1 HEOpraHUYECKask XUMUS

CopMHUpOBaHHOCTH, YMEHUM PACKPBIBaTh CMBICH lleprognyeckoro
3aK0Ha J.N. Menneneena u JIEMOHCTPHUPOBATh €ero

CUCTCMATU3UPYIOIY1O, 06'I>SICHI/ITGJIBHyIO U  TOPOTHOCTUYCCKYIO

byHKIIIN
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2.2

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

ChopMHUpPOBAaHHOCT, ~ YMEHHH  XapaKTEPU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHUX DJIEMEHTOB |—4  mepuonoB
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMCHTOB J.N.
MeHeneeBa, UCIIONb3YS MIOHATHS «S-, p-, d-DJIEKTPOHHBIE OPOUTAIIN,
«OHEPreTUYECKHUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWMCTB XMMHMYECKHUX 3JIEMEHTOB U MX COCIMHEHUU MO MEPUOAAM U
rpynmnaM Ilepuogudeckoit cucrteMbl XUMHUYECKUX 3ieMeHTOB J[.H.

Menneneesa

23

CdopmupoBaHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATh) 00IIKE
XMMHUYECKHE CBOWCTBA HEOPraHUYECKUX BEILIECTB  Pa3IMUHBIX
KJIACCOB, MOATBEPKAATh CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXKIY
HEOPraHWYECKUMH  BEIIECTBAaMU C  IOMOUIbIO  YpaBHEHHMU

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

24

2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHHMI yCTaHaBIMBAaTb IPUHAJIEKHOCTh
HEOPraHUYECKHUX BEILECTB [0 UX COCTABY K ONPENEIEHHOMY KIIacCy
(rpynme) coequHEeHnH (IPOCThIE BEIIECTBA — METAJUIbl U HEMETAJlIbI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COIIH)

ChopMupoBaHHOCTh YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHHUS (OpPMYJ BEIIECTB M YpPaBHEHUH XHMHUYECKUX
peakuuii, cuctemarnueckyro HomeHknatypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIN Ta3, aMMHUaK, raméHas U3BECTb, HErali€Has H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIINeE
XUMHYECKHE CBOICTBA HEOPraHMYECKMX BEUIECTB Pa3IUYHbBIX
KJIACCOB, MTOATBEPK1aTh CYIIECTBOBAHUE TEHETUYECKOU CBA3U MEKIY
HEOPraHWYECKMMH  BEIIECTBAMH C  IIOMOLIBIO  YpPaBHEHMMU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCTH ~ yMEHUH  TUIAHUPOBATh U BBINIOJIHATH
XUMHUYCCKHIA 3KCTIIEpUMEHT (pa3lIoKeHHWEe IEePOKCHIa BOJOpOJia B
MPHUCYTCTBUH KaTaIN3aTOPa, ONpeIesIeHIe CPEIbl PACTBOPOB BEIIIECTB
C MNOMOMIbIO YHHUBCPCAJIBHOTO HWHAWKATOPA, BJIIMAHUC PA3JTITUIHBIX
(hakTOpoB Ha CKOPOCTh XHMHUYECKOW pEaKIMH, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIIMU Ha CynbdaT-, KapOoHAT- U XJIOPHI-
AQHWOHBI, HA KaTHOH aMMOHWSI, PEIICHAE SKCIIEPUMEHTABLHBIX 3314

o TemMam «MeTaisl» 1 «HeMeTaHJILI») B COOTBCTCTBHU C IIpaBUJIaMU
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2.8

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

TEXHUKM O€30MacHOCTM TMpu OOpallleHHHd C BeUleCTBaMH U
7a00paToOpHBIM ~ O0OpYJIOBaHUEM;  NPEACTABIATH  PE3yJIbTaThl
XMMHAYECKOTO JKCIepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil U (GopMynupoBaTh BBHIBOJABI Ha OCHOBE

OTUX PE3YJIIbBTATOB

ChopmupoBaHHOCTh yMEHMH COOIOAATh IMpaBWiIa MOJI30BAHUS
XUMHYECKON MOCYAOWH U J1abopaTOpHBIM 00OpYIOBaHHEM, a TaKXKe
MpaBujia OOpaIeHUsI C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSIMU

110 BBIIIOJTHCHUIO na60paT0prlx XUMHNYCCKUX OIIBITOB

2.9

CpopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEpPU30BaTh  XHUMHYECKHUE
MIPOLIECCHI, JIeXKAIMe B OCHOBE MPOMBIIIJICHHOTO MOJy4YeHUsI CEPHOM
KHCIIOTHI, aMMHUaKa, a Takxke c(hOPMHUPOBAHHOCTH MPEACTABICHUN 00
OoOMIMX HAyYHBIX MPHHIMIIAX U JKOJOTHYECKUX Mpobiemax

XUMHYCCKOTO IMTPOMU3BOJACTBA

XUMHUS U KU3Hb. PacuéTerl

3.1

3.2

3.3

3.4

ChopMupOBaHHOCTH MPEACTABIEHUI O XMMHUYECKON COCTaBIIAIONICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XMMHMHM B IO3HAHUU
SBIIGHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIbHOM TI'PaMOTHOCTH, HEOOXOAUMOW ISt
pelIeHs] MPaKTUYeCKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUI KPUTHYECKHU aHAJIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, mojaydaeMyro M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIUU, ceTh IHTEpHET U Ipyrue)

ChopMHUpOBAaHHOCT, YMEHHH COONIOAATh TMpaBHIa IKOJIOTHYECKH
1enecoo0pa3Horo MoBeAeHUsT B OBITY U TPYAOBOW AESITENHHOCTH B
LENSAX COXPAHEHUs CBOETO 3J0POBbSI M OKPYXKAIOIIEW MPUPOJHOU
cpenbl

Oco3HaBaThb OMACHOCTh BO3JEUCTBHUS HAa IKUBBIE OpPraHU3MBbI
ONpeNeEHHBIX BEIIeCTB, IMMOHUMasg cMbica mnokazarens [1/IK,

MOSICHATH Ha IPUMEPax CocoObl YMEHBIICHUS U IPEOTBPALLICHUS] UX

BpPCIHOIO BOS,I[CﬁCTBHH Ha OpraHus3M 4€JIOBCKa

3.5

ChopmupoBaHHOCTH ~ yMEHMHA  TNPOBOAUTH  BBIYUCIECHUA  C
HCIIOJIb30BAaHUEM TOHSTHUSI «MaccoBas JI0JIS BEIIECTBA B PacTBOPE»,

O00BEMHBIX OTHOLICHUH Ta3oB NMPH XUMHYECKHX PEaKIUAX, MacChl
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[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

BEIIECTBA MM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIICCTB,
TEIUIOBOTO AP (PEeKTa PeaKuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI

BCIICCTB, IMPEBPAIICHUA U COXPAaHCHHA SHEPTHUU
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[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COePKAHUS

TCOpCTI/ILIGCKI/IC OCHOBBI OpFaHI/I‘IeCKOﬁ XUMHUHN

[Ipenmer opraHnyYecKO XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHE U 3HAYCHHUE B
IMOJIYYCHHNHN HOBBLIX BCHICCTB M MAaTCPUAJIOB. TGOpI/Iﬂ CTPOCHUA OPTraHUYCCKUX

coenunenniit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

1.3

2.1

CrpykrypHble (OpMysbl OpPraHMYECKHMX BEIIECTB. [ OMONOrHs, H30MEpHUs.
XHUMHUUYECKast CBA3b B OPraHUYECKUX COCOUHEHUAX — OAMHAPHBIC U KPaTHbIC

cBs3u. [IpencraBienue o knaccupuKau OpraHu4ecKuX BELIECTB
HomeHnknarypa opraHMuecKux COeJMHEHUH (cucTreMaThyeckas) U TpUBHAIbHbIE
Ha3BaHUS BaXKHEHIITNX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHNYCCKUX BCUICCTB
VYri1eBo10poasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psan. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENH AKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy 3aMelIeHHs U TOpPEHUs), HAaXOXJIECHUE B MPHUPOJAE, MOIYyYEHHE U

MMPUMCHCHUC

2.2

AJNKeHBI: COCTaB U CTpOCHUC, TOMOJIOTHYECKHUI PAA. OTUJIeH U MPOIUJICH —
HpOCTCfII.HHG MNpEACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBA
(peaKI_[I/II/I THAPUPOBAHUA, TaAJIOICHUPOBAHUA, TUApAaTalliM, OKHCICHHA H

HOJ'II/IMepI/ISaHI/II/I), IMOJIY4YCHHEC U IPUMCHECHUEC

23

Ankanuensl: Oyrammen-1,3 w merwnOyramueH-1,3: cTpoeHue, BaKHEHUIINE
XUMHUYECKHE CBOMCTBA (peakiusi moimMepu3arun). [lomydeHne CHHTETHYECKOTO

KayuyKa U Pe3HHbI

24

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHM psi. ALETHIICH —
NPOCTEUIINIA TPEACTaBUTENb AJIKHMHOB: COCTaB, CTpOeHHe, (u3nyeckue u
XUMHUYECKHE  CBOMCTBAa  (peakuMu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

rUapaTaluu, TOpeHus ), HoJydeHne U MpUMEeHEeHHe

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKHME W XWMHYECKHE CBOMCTBA
(peakuuy TajJOreHUPOBAHUS U HUTPOBAHMS), IOIYYEHHE M MPUMEHEHHUE.
Tonyoun: cocraB, cTrpoeHHe, PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakiuu

TraJIOrCHUPOBAHUA U HI/ITpOBaHI/DI), MOJIYYCHHUC W MNPUMCHCHHC. TokCHYHOCTH
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2.6

3.1

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

ApCHOB. I'enetnueckast CBA3b MCXKAY Yyria€BoaopodaMu, INpHHAMJIC)KAIIUMU K

Pa3IMYHBIM KJaccam

[IpuponHble HMCTOYHUKH YyriIeBOAOpONOB. [IpuponHslii ra3 U IOIYTHBIC
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
[IEPETOHKA, KPEKUHI (TEPMUYECKHUH, KaTaJIUTUYECKHil), muponu3. [IpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KamMeHHBbIi

YTOJIb U IPOJYKTHI €r0 NepepadoTKu
Kucnoponcoaep:xaiiue opraHn4eckue COeAMHEHUS

[IpenenbHble OJHOATOMHBIE CHOUPTBL. MeETaHONT MW ATAaHOI: CTPOCHHE,
¢du3nyuecKkne W XMMHUYCCKUE CBOMCTBA (pEaKkIUM C AKTHBHBIMH METaJUIAMU,
raJIoreHOBOJIOPOJIaMH, TOPEHHE), NMPUMEHEHHE. BOJOpOIHBIE CBSI3M MEKIY
MOJIEKYJIaMH CIIUPTOB. [[eficTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YEJIOBEKa.
MHOroaToMHbI€ CITUPTHI. DTUIICHTJIMKOJIb U TIIUIEPUH: CTPOCHHE, (DU3UIECKHE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMHU,
KaueCTBEHHAsi peaklvsi HAa MHOTOATOMHBIE CHUPTHI). JIeliCTBHE HAa OpraHu3M

YCJIOBCKaA. HpI/IMCHeHI/Ie TJIIMICPpHHA U OTUJICHIJIUKOJIA

3.2

33

34

3.5

deHoi: CTPOCHUC MOJICKYIIBI, (pI/I3I/I‘leCKI/Ie U XHMHYECKHE CBOICTBA.

Tokcuunocts enona. [fpumenenue penona

AJ'ILI[GFI/II[BI N KCTOHBI. q)opMaan[eer[, afeTaJIbACTuJA: CTpOCHUC, (I)I/ISI/ILICCKI/IC
U XUMHYECKHME CBOMCTBa (peaKHI/II/I OKHCJICHUA W  BOCCTAHOBJICHUA,

KAaueCTBEHHbIE PEAKIINH ), IOJy4YEeHUE U IPUMEHEHHE

O/IHOOCHOBHBIE TpeJieNbHble KapOOHOBBIE KUCIOThL. MypaBbUHAst U YKCyCHast
KHCIIOTBI: CTpOeHue, (hru3nueckue U XMMHUYECKHe CBOMCTBa (CBOICTBa, oOmiue
JUIS KJlacca KHUCIJIOT, peakuusi 3TepuuKaluu), MOJIyueHHe U MpPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs! KUCJIOTHI KaK MPEACTAaBUTEIHN BBICIINX KapOOHOBBIX
KHUCIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IeHCTBHE

CrnoxHble 23QHUPBI KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['UIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrieBonpl: cocTaB, KilacCU(pUKAIUS YTIIIEBOIOB (MOHO-, TU- U TIOJUCAXaPUJIbI).
['moko3a — mpocrteimmii MOHOCaxapu: OCOOCHHOCTH CTPOCHHSI MOJIEKYIIBI,
¢duznueckue W XUMHYECKHE CBOWCTBA (B3aUMOJCWCTBHE C THAPOKCHUIOM
meau(ll), okucieHne aMMuauHBIM  pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPHUPOJIE, TPUMEHEHHE,
ouosornueckas posb. Porocunte3. OpykTO3a Kak U30Mep TIOK03bl. Kpaxman

U LeJUII0J103a KaK NpUupoaHble oauMmepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
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[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

dusnyeckue M XHMHUYECKHUE CBOMCTBA KpaxmaJja (FI/II[pOJ'II/IS, Ka4yC€CTBCHHAas

peakIus C HOJIOM)
A3oTcozepkale OpraHn4eckiue CoeAMHEHNS

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHudyeckue coenuHeHus. Ou3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha NMpuUMeEpe IJMIMHA). buonornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak MNPpUPOAHBIC BBICOKOMOJICKYIIAPHBIC COCIUHCHUA. HepBI/I‘-IHafl,
BTOpHUYHAasA U TPETUYHAA CTPYKTYypa 0eKoB. XHMMHUYECKHE CBOMCTBA OEIKOB:

TuapoOJIn3, A€HaTypalus, KaYCCTBCHHBIC PCAKIIUU Ha Oenku
BLICOKOMOJ'IGKy.]'IHpHHe COCIUHCHUA

OCHOBHBIE TOHATHS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMED,
MOJIMMEpP,  CTPYKTYpPHOE€  3BEHO, CTEINEHb  MOJMMEPU3ALMU, CPEAHSA
MoJIeKyJisipHas Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COGI[I/IHGHI/Iﬁ — NOJIMMCpU3alug U IIOJIMKOHACHCAIIUS
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3KCH€pI/IM€HTaJ'IBHI)Ie MCTOAbI H3YUYCHUA BCHICCTB HU HUX npeBpameHHﬁ:
O3HAKOMJICHHUE C 06pa3uaMH NpUpOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayudyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

1.1

TeOpeTquCKHC OCHOBBI XMUMHH

XuMu4ecKuit areMeHT. AToM. Sapo aToMa, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIC OpOUTATH, S-, P-, d-ITI€MEHTHI.
OcoOeHHOCTH pacnpeeNieHus JJIEKTPOHOB MO0 OpOUTANISIM B aTOMaxX 3JI€MEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

Ilepnonnueckuii 3akoH n lleprognyeckas cucTeMa XMMHUYECKHX HJIEMEHTOB
H.N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aK0HA U [leproauyeckoit CUCTEMBI
XUMHYecKuX 3y1eMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUSl CBOMCTB XHMHUYECKUX DJEMEHTOB U
0o0pa3yeMbIX MMH IMPOCTBIX M CIOXHBIX BELIECTB IO IPyHIaM U MEpUOaM.

3HaueHue MepruoINYECKOro 3aKOHa B Pa3BUTUU HAYKH

1.3

CtpoeHue BellecTBa. XHUMHYECKash CBA3b. BUIAbl XUMHYECKOW CBSI3U

(KoBaJIeHTHasl HENOJSIpHAs M TOJSpHAs, HWOHHAs, MerajuMueckas). ousl:
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1.4

1.5

1.6

1.7

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

KaTUOHBI M aHHOHBI. MeXaHH3MBI 06pa3OBaHI/IH KOBaJICHTHOM XHWMHYECKOU

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BogopoaHast cBs3b
Banentnoctb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

BewecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH IOCTOSIHCTBA
COCTaBa BElIECTBA. THUIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THUMA KpUCTaUIMUecKod pemeTku. lloHsaTue o aucnepcHbIx
cucrteMax. VcTuHHBIE U KOJUIOUMIHBIE pacTBOPbL. MaccoBasi 10Jis BELECTBa B
pacTtBope

Knaccudukanus HEOPTraHUYECKUX COEJIMHEHUH. Homenknarypa
HEOpPraHUYECKUX BEIIECTB

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKHX — peakuuid B
HEOpPraHUYECKON U OpraHMYecKoil XUMHUU. 3aKOH COXPaHEHUsI MacChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUSA SHCPIrUU NP XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHueckoe paBHoBecue. DakTOphl, BIMAIOIIME Ha

COCTOsIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.10

2.1

2.2

QHCKTpOJ'H/ITI/I‘IeCKaH Jucconuanus. CuIbHBIE M ClTa0bIC QJICKTPOJIUTHI. Cpez[a
BOJHBIX PACTBOPOB BCUICCTB: KHCIIAM, HeﬁTpaﬂBHaﬂ, menoyHas. Peaknum

MOHHOTO OOMEHa
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH
Heoprannueckas xumus

Hewmeranmns. [Tonoxenne nemeramios B [lepuoandeckoit cucreMe XUMUYECKHUX
anemenToB J[.MI. MeHneneeBa 1 0COOEHHOCTH CTpoeHUs1 aToMoB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpHUMepe KHCIOpOJa,
cepsl, pocdopa u yrieposa)

XUMHUYECKUE CBOMCTBA BaXKHEMIIMX HEMETAIOB (TajOreHOB, CEphl, a30Ta,
docdopa, yrimepoma W KpeMHHS) U UX  COCINUHEHUH  (OKCHJIOB,
KHCJIOPOJICO/ICPKAIIMX KUCIOT, BOJOPOAHBIX coenuHeHuil). [lpumeHenue

BaXXHEUIIINX HEMETAJUIOB U X COSIUHEHUN

23

Meramnbl. [lonoxenne mertainoB B Ilepmonnueckoid CUCTEME XUMHUYECKHX
anemenToB .. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0YEK
aToMoB MeTaiuioB. O6mue puznyeckre cBoiicTBa MeTaisioB. CrijiaBbl METAIIJIOB.

DJIEKTPOXUMHUYECKUH Pl HAIPSIKEHUI METaJJIOB
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[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

XWMHYECKHUE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, KaldWi, KaJIbIIHH,
MarHuii, alfOMHHHAN, [IUHK, XpOM, XeJle30, MeJlb) U UX coequHeHui. OOmue

crocoObI OMy4YeHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

2.5

I'enernueckas cBsA3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K pa3JIMIHBIM

Ki1acCaM

XUMHS U )KU3Hb

3.1

3.2

3.3

Ponp xumum B oOecnie4eHUH HKOJOTUYECKOM, IHEPreTUYECKONW W THUILEBOU
0e30MacHOCTH, Pa3BUTHH MEAUIUHBL. [[OHATHE O HAyYHBIX METOAAX MO3HAHUA

BCIICCTB U XUMHUYCCKHUX peaKI_II/Iﬁ

Hpe,I[CTaBJ'IeHI/IH 00 O6H.[I/IX HAaYYHBIX IMPUHIHUIIAX ITPOMBIIIICHHOT'O IMOJIYYCHUA
BaKHEHIIINX BCIICCTB. YenoBek B MHUPC BCHICCTB U MAaTCPUAJIOB: BaKHEHIITHIE
CTPOUTCJIBHBIC MaTCpHajibl, KOHCTPYKIMOHHBIC MAaTCpUajibl, KPaCKHu, CTCKIIO,
KE€paMuKa, MaTCpuaibl AJId 3JICKTPOHUKH, HAHOMATCPHUAJIbl, OPraHUYCCKHUEC U

MHUHCPAJIbHBIC y,Z[OGpGHI/IH

Xumus u 3A0POBBE HYCJIOBCKA: IIpaBUJIa HCIIOJIb30BAHHUA JICKAPCTBCHHBIX
npemnaparos, IpaBHiIa 0€30IMaCHOT0 HMCIIOJIb30BaHUS npenapaTroB OBITOBOM

XHUMHHU B HOBCC]IHGBHO?I KU3HHU
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. «Xumus 10 kmacce» - yueOHUK g 00Ie00pa30BaTeIbHBIX YUPEKICHUN.
Astop: O.C. T'abpuensin, W.I'. OctpoymoB, C.A. CnaaxoB, Mocksa,
«IIpocemenue» 2022 r.

2. «Xumus 11 kimacce» - yaeOHHMK 1 0011e00pa3oBaTeIbHBIX YUPEKICHUM.
Astop: O.C. T'abpuensn, WU.I'. OctpoymoB, C.A. CnankoB, Mocksa,
«IIpocBemenue» 2022 r.

METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. Tabpuensu O.C., CnagkoB C.A.-Xumus. 10 knacc. Merogudeckoe nocooue

k yueOnuky O.C. I'abpuensna, dpoda, 2020 r.

2. Taopuensu O.C., CnagkoB C.A.-Xumus. 11 kinacc. Meroguueckoe mocooue

k yueOHuky O.C. I'abpuensna, dpoda, 2020 r.

3. IN'a6puensu O.C., JIpicoBa I'.I'. - Xumus. 10 xinacc. ba3zoBsiit ypoBeHb.
[IpoBepounsbie 1 KOHTpoJIbHEBIE paboThl, [IpocBemenue, 2025 .
4. I'abpuensu O.C., JIpicoBa I'.I". - Xumus. 11 kimacc. ba3oBblif ypoBeHb.

ITIpoBepouHbie U KOHTPOJbHBIE padoThI, [IpocBemnienne, 2025 1.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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https://urok.apkpro.ru/
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Oo6opynoBanne u npudOPbI

Ne i/ HanmeHoBaHue 00bEKTOB U CPEACTB MATEPHATBHO — TEXHHYECKOI0 00ecneyeHus
I. Ileyarnbie mocodous
| KOMIUIEKT TOPTPETOB YYEHBIX-XUMHUKOB
Cepus cnpaBounbIx Tabmui nmo xumun («Ilepuommyeckas cuctema Xxumudeckux snementoB JI.U.
MenneneeBay, «PacTBOPUMOCTH COJIEH, KHUCIOT W OCHOBAHMM B BOAE», «NEKTPOXUMUYECKUHN P
HaIpsHKEHUH MeTauoBy, «OKpacka HHAMKATOPOB B PA3JIMYHBIX CPEJIAX»)
3 Cepust Tabnu1l 10 HEOPraHUYECKONW XUMUHU
4 Cepust TaOnHIL 10 OPraHUYECKON XUMHUH
5 Craiinpl 1715 rpagonpoeKTopa 1o OPraHuYecKo U HEOPraHUYECKON XUMUU
I1. UndopManmOHHO-KOMMYHUKATHBHBIE CPEACTBA
| MynbTUuMeIniiHbIE TPOrpaMMbl (00yYarolye, TPEHUHIOBbIE, KOHTPOJIUPYIOIIKE) IO BCEM pazjeiam
Kypca OpraHMYE€CKON XUMUU
2 DJIeKTPOHHBIE OMOIMOTEKH 110 KYpCY XUMUU
I1I. Texnnuyeckue cpeacTBa 00y4eHHUs
| HoyTtOyx
2 WNHTepakTuBHAs MMaHEb
IV. YueOHo-npakTHYecKkoe u y4eOHO-1a00paTOpHOE 000pyA0BaHME
Hudposas 1adoparopus 10 XUMHHU (YUCHHYECKAA)
| Jatuuk pH ¢ nnanazonom nsmepenus He yxe yem ot 0 1o 14 pH
2 JlaTuMK BBICOKOM TemrepaTrypbl (TepMONapHbI) ¢ AMANa30HOM U3MepeHus He yxe yem oT -100 go
+900C
3 JlaTyuK 31€KTPONPOBOAUMOCTH € AMana3oHaMu u3MepeHus He yxke yem oT 0 1o 200 MxCwm; ot 0 no
2000 MxCwm; ot 0 1o 20000 MxCwMm
4 JlaTuuk TemnepaTyphl IJIATUHOBBIN C JUANla30HOM U3MepeHus He yxke ueM ot -30 no +120C
5 JlaTunK ONTHUYECKOM IJIOTHOCTHU 525 HM
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IIpudoppl, HaOOpHI mNOCYyaAbl M JIAOOPATOPHBLIX NPHUHAMJIEKHOCTEH I XUMHUYECKOro
IKCIIEPUMEHTA
OO01rero HazHAYEeHUS

Becrl 3JIEKTpOHHBIE

N [ —

HarpesarenbHbie mpuOOpHI:

- DJIEKTPOILIUTKHU J1a0OPAaTOPHBIE C OTKPHITON CITUPATIBIO

- CHOUPTOBKHU

- aNeKTpoHarpesarenu g npodupox HII-1

- HarpeBaresb s Koab yueonsii HKY

Jlocka i1 Cyniku nmocysl

Komriekt anexTpocHadxkeHus KabOuHeTa XUMUU

JleMOHCTPAIIMOHHDbIE

Habop nocynbsl 1 npuHaIJICKHOCTEH J1 IEMOHCTPAIIMOHHBIX OMBITOB 10 XUMUU
Habop nerasneit 11 MOHTa)ka YCTAaHOBOK, MILTIOCTPUPYIOIINX XUMHUECKHE MTPOU3BOJICTBA
CTOJIMK MOJTbEMHBIN

[lITaTuB 1151 AEMOHCTPAITMOHHBIX MPoOUpok 11X-21

Hab6op dbnakonos (250 — 300 mut 1y1st XpaHEeHUsI paCTBOPOB PEAKTHUBOB)
Crneunaau3npoBaHHbIe MPUOOPHI M ANNAPATHI

Amnmapat (npubop) s noxydenus razon (Kumma)

Ha0op 11 onbITOB O XUMHU C DJIEKTPUIECKUM TOKOM

Kommekt tepmomeTpos (0 — 100 °C; 0 — 360 °C)

[TpuGop 171t OKUCIICHHS CITUPTA HAJl METHBIM KaTaJlu3aTOpPOM

[Tpubop asst mory4eHus TaIONI0aTKaHOB U CIOKHBIX 23(hUPOB

Boponka nenurensHas 111 pabOThI C BpETHBIMU BEIIECTBAMU

Bo3iynmiHbIi X010 IMIBHUK

Boponka nenurtenbHast o01ero Ha3HaA4YCHUS

KommiekTsl 1J151 J1a00PaATOPHBIX ONBITOB M MPAKTHYECKUX 3AHATHI 10 XUMUU
1 Becwl mexanudeckue 1a00paTopHbIe

w

I

DN B W |—

0NN N[ |W(IN—
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Becnl anekTpoHHble yueOHble JabopaTopubeie BYJI-50 OM

HaGop 6aHoK 111 XpaHeHus TBepAbIX peakTuBOB (30 — 50 M)

Habop cxisiHOK ((h1aKkoHOB) 17151 XpaHEHHsI pACTBOPOB PEaKTHBOB

Ha6op npobupok (I1X-14, I1X-16)

[Tpubop 11 mosTydeHus ra3os

Habop «BpicokoMOJIEKyIsIpHbIE BEIECTBAY

]_II/IJ'II/IHI[pI)I MCPHBIC CTCKJ/IIHHBIC

KpucrainusaTtop

— =0 (J|ON| DN K|

S |\o

HabGop cTekisiHHBIX TpyOOK
- IMaMeTp oT 3 10 7 MM
- nuaMeTp ot 4 10 7 MM

V. Moaean
1 Habop kpucramindyeckux penieTok: aaMasa, rpadura, HoBapeHHOHN CoJin

2 HabGop mu1st MoenpoBaHus CTPOCHHSI OPTAHMYECKUX BEIECTB

(98]

Hab6op ju1st MofenupoBaHus SJIEKTPOHHOTO CTPOCHHSI aTOMOB AJIEMEHTOB

VI. HarypajibHble 00beKTbl, KOJLUICKINH

Bonokna

KameHHbIH yTroabs 1 NPOAYKTHI €ro nepepadoTKu

Kayuyk

MuHepassl ¥ TOPHBIE IIOPOJIbI

Topd u mpoykThI ero nepepaboTKu

Hed1h 1 BaxkHemme mpoIyKThl ee nepepaboTKu

IItacTmaccel

0NN N |B|WN—

Tonmuso

VII. PeakTuBBI

1 Ha6op Ne 1 OC «Kucnotsn»
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2 Ha6op Ne 3 OC «I'umpokcuibi»
3 Habop Ne 6 OC «I1lenouHble 1 MEI0YHO3EMETBHBIE METAIIIbD)
4 Ha6op Ne 11 OC «KapboHats»
5 Ha6op Ne 13 OC «Aneratsl. Pomanuasl. CoeTMHEHUS Keae3ay.
6 Ha6op Ne 14 OC «CoeauHeHns MapraHiiay
7 Ha6op Ne 16 OC «Hutpatbi»
8 Hab6op Ne 17 OC «uaukatopb»
9 Ha6op Ne 19 OC «¥YrieBogopoasi»
10 Ha6op Ne 20 OC «Kucnopojcoaepskaiiye OpraHu4ecKre BeIeCTBa
11 Ha6op Ne 21 OC «KucnoTsl opraHu4ecKue)
12 Ha6op Ne 22 OC «¥YrieBojbl. AMUHBD)
13 Hab6op Ne 24 OC «Matepuaibi»
VIII. Anreyka nepBoi NoOMoIIH
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