MVYHULIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEXIEHNE
«CPEIHAS OBLIEOBPASOBATEJIBHAS HIKOJIA Ne2y
MVYHUILIUITAJIBHOI'O OBPA3OBAHUA I'OPOJCKOU OKPYTI" CUM®EPOIIOJIb

PECITYBJIMKU KPbIM

I[MPUHSATA COI'JTACOBAHA YTBEPXJIEHA
Ha 3acenanuu MO 3am. aupekropa o YBP [upexrop
PyxosomuTem: MO H.O. HeBnyOckas B.A.Kyxnuna
—A.B. Konosanosa oT «29» aBrycra 2024 1. [Tpuka3 Ned07
[Iporokon Ne4 oT «30» aBrycra 2024 r.
oT «28» aBrycra 2024 r.

PABOYAS ITPOI'PAMMA

YueOHOro npeamMera « XuMus»

st odydaromuxcst 10 — 11 xmaccoB

O61ee uncno yacoB — 68 gacos:
B 10 xiacce — 34 gaca (1 gac B Hezem0),
B 11 xiacce — 34 vaca (1 yac B HezeIO).

2024/2025 yuebOHbIit roj

Konosaiosa Auna BanentrnHoBHA

Cnmdeporrons, 2024
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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha ypOBHE CPEIHETO 00IIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHMIT K pe3yibTaTaM OCBOEHHUsS (eaepaabHONH 00pa3oBaTEIbHON MPOTPaMMBI CPEIHETO
obmrero o6pazoBanusi (POIl COQO), npexncraBieHHBIX B DenepalibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Kouuemnuuu npenogaBaHus yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opranmu3anusx Poccuiickoit deneparuu, peaau3yronux OCHOBHbBIE
o0pa3oBaTeNIbHbIE MPOTPaMMBbI, U OCHOBHBIX MOJIOXKEHUU «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccuiickoit ®enepanuu Ha nepuox a0 2025 rogay (Pacnopspxenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJX0/IOB K pa3paboTKe MPOrpaMMbl 10 XUMHUH, K OMIPEICICHHUIO O0IIEH CTpaTeruu
o0y4yeHus, BOCIIUTAHUS U Pa3BUTHS, OOYUAIOIIMXCS CPEJICTBAMHU y4eOHOro mpeameTa «XUMHUs»
st 10—11 kimaccoB Ha 6a30BOM ypOBHE cOCTaBWIIM KOoHIeNTyalbHbIe TosiokeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNIel, COlep KaHusl, pe3yIbTaTOB 0Oy4eHUs U TPeOOBaHHM K YPOBHIO
ITOJITOTOBKH BBITYCKHHKOB.

XuMuyeckoe 00pa3oBaHWE, TIOTy4aeMoe BBIMYCKHHKAaMH  OOIIe00pa3oBaTeIbHON
OpraHu3allfM, SBIAETCA HEOThEMJIEMOM dYacThl0 WX oOpazoBaHHOCTH. OHO  CIIYXKUT
3aBepIIAOIIMM JITAllOM peaTu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUYEBBIX
IIEHHOCTEH, MPUCYIIUX [IETOCTHOU CUCTEME XUMHUUYECKOT'0 00pa30BaHMsl. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (HOPMUPOBAHKSI MHUPOBO33PCHHS M OOIIEH KYJIBTYpHI YElOBEKa, a
TaKKE HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOILIEHHS K CBOEMY 370POBbIO U MPUPOIHOM cpeje.
Peanm3yercs xummueckoe oOpa3oBaHuWe OOYdYAIONMMXCS Ha YpPOBHE CpeaHEro OoO0IIero
0o0pa3oBaHMsl CpPe/ICTBAMU YUEOHOTo mpeaMera «XUMHUs», COepKaHUE U MOCTPOSHHE KOTOPOTro
OTIpEJICICHBl B MPOTpaMMe 10 XUMHH C YYETOM crnenuduKH HAyKH XUMHHU, €€ 3HAYCHUS B
MO3HAHUM MPHUPOJABI U B MaTepUaTbHON >KU3HM OOIECTBA, a TakkKe ¢ Y4ETOM OOIIMX Lene U
MPUHIIMIIOB, XapaKTEPHU3YIOMIUX COBPEMEHHOE COCTOSHUE CHCTEMBl CpPETHEro OOIIero
obpazoBanus B Poccuiickoii @enepanuu.

XuMHST KaK 2JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK MTPAaeT 0COOYIO POJIb B COBPEMEHHOM
LMBUIIN3AIlMU, B CO3/JIaHUM HOBOH 0a3bl MarepwalbHOW KynbTypbl. OHa BHOCHT CBOW BKJIA] B
(hopMupoBaHUE PAllMOHATLHOTO HAYYHOTO MBIILICHUS, B CO3[JaHHE LEJIOCTHOrO MPEICTaBICHUS
00 OKpYIKaloIeM MHPE KaK O €IMHCTBE MPUPOJIBI M YEIOBEKA, KOTOPOe (P OPMUPYETCSI B XUMUHU HA
OCHOBE TIOHMMAaHHUS BEIIECTBEHHOI'0 COCTaBa OKPYKAIOLIErO0 MHpPa, OCO3HAHHS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU U BO3MOXKHBIMU O0JIACTSIMU TPUMEHEHUSI.

TecHO B3aUMOICHCTBYSI C IPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHUSI CTalla HEOTheMIIEMOM
YaCThI0O MHPOBOW KYJbTYPHI, HCOOXOJUMBIM YCIIOBHEM YCICIIHOTO TPyAa W KU3HU KaKIOTO
yieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka CO3MIAaTeNbHas, KaK HayKa BBICOKHUX
TEXHOJIOTUM HAmNpaBJIeHAa Ha peIIeHHWe TJIO0AIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeNI0BEYeCTBA — CHIPbEBOM, SJHEPTETUYECKOM, TUIIIEBOM, SKOJOTHIECKON O€30MaCHOCTHA U OXPAHbI
3/10pOBBSI.

B coorBercTBHM C OOMMMH IENISIMA M TPUHIUIAMH CPETHETO 00IIero ooOpa3zoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YYCHUS) OPHCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYaIOIIMXCS, HEOOXOAMMYIO UM ISt

BLIpa60TKI/I MHUPOBO33PCHYCCKUX OPUCHTUPOB, YCICHIHOIO BKIMOYCHHA B JKH3Hb COLLFI/I Ma,
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O OJIDKCHHA O6|Pa3OBaHI/I$I B PA3JIMYHBIX 06nacmx, HC CBA3aHHBIX HCITOCPCACTBCHHO C XUMHECH.
HOM NOoAMNUCbIO




CocrapisoliuMu  npeaMeTa «XUMUS» ABIAIOTCS 0a30Bble Kypehl — «OpraHudeckas
xuMus» 1 «O0m1ast 1 HeopraHudeckass XUMHs», OCHOBHBIM KOMITOHEHTOM COJIEPYKaHHUS KOTOPBIX
SIBJIIFOTCS] OCHOBBI 0A30BOM HayKH: CUCTEMa 3HAHUI 10 HEOPraHUYECKOH XUMUH (C BKIIIOYEHHUEM
3HAHMUH U3 001IEH XUMHH) U OpraHuYecKor XuMuu. @opMUpOBaHUE JaHHOW CUCTEMbI 3HAHUN NpU
U3Y4eHHH IpeaMeTa 00eCreunBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOI000pa3usl BEIIEeCTB
Ha OCHOBE OOILMX MMOHATUHN, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxanus KypcoB — «Opranuyeckast Xumus» U «OO0Ias 1 HeopraHuyeckast
XUMUS» cHOPMUPOBAHA B NMPOrpaMMe MO XMMHHM Ha OCHOBE CUCTEMHOIO IMO/IX0/1a K M3YYEHHIO
yuyeOHOro Marepuaiga W OOYCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHWMHUHU BEIECTBa
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUYECKOM TEOPUM CTPOEHUS OpPraHMYEeCKUX COEIMHEHUH, a
TAaK)KE Ha YPOBHE CTEPCOXMMHMYECKHMX W JJICKTPOHHBIX IPEICTABICHUN O CTPOCHHH BEILECTB.
Ceenenus 00 M3y4aeMbIX B Kypce€ BEIIECTBAX JAIOTCA B Pa3sBUTUU — OT YIJIEBOJOPOJIOB [0
CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeJUHEHUH. B Kypce opraHMueckod XMMHUM MOIYYarOT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OHIEro 0Opa3oBaHMs TNEpBOHAYAIHHBIC
IIPEJCTABICHNUS O XUMUYECKOH CBA3M, KIACCU(PHUKAIIMOHHBIX IPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHMS, O XUMUYECKON PEaAKIUU.

ITon HOBBIM yrioMm 3peHHs B mpeaMere «XHMHsS» 0a30BOrO YpOBHS paccMaTpHBAETCs
W3Y4YEHHBII Ha YpPOBHE OCHOBHOrO OOLIEr0o O00pa3oBaHUs TEOPETUYECKUN Marepual Hu
(akTOIOrMUECKHE CBEJICHUS O BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHudeckas XUMHUS) O0YYaroIUMCs MPEJOCTaBIISETCS BO3MOXKHOCTb OCO3HATh
3HAYCHHUE TMEPHUOAMYECKOr0 3aKOHa C OOIIETEOPETHUECKMX M METOMOJOTMYECKUX IMO3HIIMMA,
IyO)Ke TOHSATh HMCTOPHUYECKOE HM3MEHEHWE (PYHKIMM ATOro 3aKoHa — OT oOoOmaromei 10
OOBSACHSIONICH U MPOTrHOZUPYIOIIEH.

Envnas cucrema 3HaHUM O BaKHEHIIMX BEUIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHUH, A TAKXKE 0 XUMUUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKAHUS
nononHsercss B Kypcax 10 wm 11 KmaccoB d2ineMEHTaMH  COIEp)KaHUSA, HMEIOLUMU
KYJIbTYPOJIOTMUECKMM M TPUKIAAHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT ITOHHUMAaHUIO
B3aMMOCBSI3M XHMHUU C JPYTMMHM HayKaMM, pacKpblBalOT €€ poJib B II03HABATEIbHOM U
MPaKTUYECKON JESITEbHOCTH 4YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHUS K IpOIEcCy
TBOPYECTBA B 00JACTU TEOPUHM M MPAKTUYECKUX NMPUIOKEHUH XMMHUH, TIOMOTAIOT BBITYCKHUKY
OpPHEHTUPOBATHCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHSTH €€ JUIs TIONOJTHEHUS 3HAHUHM, pelIeHus
MHTEJUIEKTYaJIbHBIX M DKCIIEPUMEHTAIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B nenom conepxanue
ydeOHoro npeamera «XUMHUs» JAaHHOTO YPOBHS M3yYCHHS OPHEHTHPOBAHO Ha (hOpMUpPOBAHHE Y
00ydJaroImuxcs MUPOBO33PEHUYECKON OCHOBBI /sl MOHUMaHMs (UIOCO(CKUX UAEH, TAaKUX KaK:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB X COCTAaBOM U CTPOEHHEM, I03HABAEMOCTb IIPUPOIHBIX SABICHUI IyTEM SKCIIEPUMEHTA
U peuleHHs] MPOTHUBOPEUYUH MEXIy HOBBIMU (PaKkTaMH U TEOPETUUYECKUMH IPEANOCHUIKAMU,
OCO3HAHHE POJM XMMHUU B PEIIEHUH SKOJIOTMYECKHX MpoOiieM, a Takke MpodiieM cOepexeHus
YHEPreTUYECKUX PECYPCOB, ChIPbA, CO3AaHNS HOBBIX TEXHOJIIOTHHA U MaTEPUAJIOB.

B nnane perienus 3a1a4 BOCIIUTaHUS, Pa3BUTHS U COLMAIM3ALINN 00YyJaIOIIUXCSI TPUHSATHIE
IIPOrpaMMOM MO0 XMMHH IOAXOABI K ONPEIEIICHUIO COACpXKaHWS M IOCTPOEHUs IpeaMera
MR, 21A 00 KO TsoBoe
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3HaY€HUE Ui Pa3IUYHBIX BUJOB JEATENHOCTHU: pelIeHus npoOlseM, MOWCKa, aHalu3a H
00paboTku uH(pOpMANMM, HEOOXOAMMBIX JUISI MPHOOPETEHHS ONbITa MPAKTHYECKOH U
HCCIIEeIOBATENIbCKOM IeATENbHOCTH, 3aHUMAIOIIel Ba)KHOE MECTO B MO3HAHUHU XUMUHU.

B mpaxTuke npernogaBaHusi XMMUHM KaKk HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, TaK U
Ha YpOBHE CpeHEro 0011ero 00pa3oBaHus, IpU ONpeAeTICHIH COIepKAaTEeIbHON XapaKTePUCTUKH
Lened W3yd4eHHs IpeIMeTa HalpaBiICHUEM IE€PBOCTENEHHOW 3HAYUMOCTU TPAJUIIMOHHO
npu3Haércss  (opMHUpOBaHME OCHOB XHUMHYECKOW HAyKM Kak OO0JaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUUECKON e TEIIbHOCTH YEJI0BEKa U KaK O/IHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUKM 3PEHMsI TaKOW MOAXOJA K ONPENENICHUIO LNl U3y4EeHHUs
MpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO aHHOW TOYKE 3pEHMs IJIABHBIMM LIEJIIMH HM3Yy4EHMs IpeaMmeTra «XHUMHsD Ha
6a3oBom ypoBHe (10 —11 xJ1.) siBASIIOTCS !

e (OpMHUpPOBAHHUE CHCTEMBl XHUMHYECKAX 3HAHMM KaK BaKHEHUINECH COCTaBIISIONICH
€CTECTBEHHO-HAY4YHON KapTUHBI MHpa, B OCHOBE KOTOPOM JIEKAT KIHOYEBBIE MOHATHUS,
dbyHIaMeHTalbHbIe 3aKOHBl M TEOPUHM XHMHUU, OCBOEHHE S3bIKa HAYKH, YCBOEHHUE U
MOHUMAaHME CYITHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOr0 Xapakrepa,
O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHHUS,

e (dopmHpoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TO3HAHHS BEIIECTB U
XMUMUYECKUX PEaKLUui, HEOOXOIUMBIX JJIsi MPUOOPETEHUs YMEHUH OPUEHTHPOBATHCS B
MUpE BEILECTB U XMMHUECKUX SIBJICHHUM, UMEIOIMX MECTO B IPUPOJIE, B IPAKTUUECKON U
IIOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJAEHUEM U
O0OBSICHEHHEM XHMHYECKOI'0 OJKCIEPHUMEHTa, COOJIOJCHHEM TpaBuil 0e30MacHOro
oOpalleHus ¢ BEeIEeCTBaMHU.

Hapsiny c atuM, conepkaTenbHasi XapaKTepUCTHKa LENeld U 3a/1a4 U3y4eHHs IpeaMeTa B
IIporpaMMe 10 XMMUHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU B
cucTeme cpeaHero oomero oopazoBanusi. CerogHs B MPENoaBaHNM XUMHUHU B OOJIBIICH CTENEHU
OTAAETCS MPEANOYTEHHE MPAKTHUECKOW KOMIIOHEHTE CO/lepKaHMs 00yUYeHHUsl, OpPUEHTUPOBAHHOM
Ha MOJIrOTOBKY BBIMMYCKHHKa 00Ile00pa3oBaTeIbHON OpraHM3aliy, BIAJCIONIEr0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAJIHLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH AKTHBHOI'O
MOJTyYeHUsl 3HaHUN U TIPUMEHEHUS UX B PEabHON KHU3HU JJIs PEIICHUS MPaKTUYECKUX 3a/1ad.

B cBsa3u ¢ atuM npu u3ydeHMH IpenMeTa «XHUMHsSD» JIOMUHHUPYIOIIEE 3HaueHue
MPUOOPETAIOT TaKue IeNU U 33a4H, KaK:

azlanTanys 0OyJaromuXcst K yCIOBUAM TUHAMUYHO Pa3BUBAIOIIETOCS MHUpa, pOPMHUPOBAHUE
UHTEJUIEKTYaJbHO DPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHUIO, COTPYJHHYECTBY,
CaMOCTOSITEJIbHOMY TPUHSATUIO TPAMOTHBIX PELIEHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

¢bopMupoBaHue y OOy4aroOUIMXCsS KIIOUYEBBIX HABBIKOB (KIHOYEBBIX KOMIETEHIIUH),
MMEIOIINX YHUBEPCAIbHOE 3HAaYCHUE JUIS PA3IUYHBIX BUAOB JIEATEIBHOCTH: PELIeHUs Ipoliiem,
MOMCKa, aHaimM3a W O00paboTkM WHGOPMAIMH, HEOOXOAMMBIX I TPHOOPETEHHUS OIbITa
NESITEIbHOCTH, KOTOPasi 3aHUMAaeT Ba)KHOE MECTO B IO3HAHWU XHMHH, a TaKXKe U1 OLEHKH C
MO3UIUH HKOIOTHYECKON 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOIECCOB

Ha OpraHu3M 4€CJIOBCKA U IPUPOAHYIO CPECaAY,
Onepatop 340 000 "KomnaHus "TeH3op"
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pa3BUTHE MMO3HABATENIbHBIX WHTEPECOB, UHTEIJICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromxcs: CIOCOOHOCTH CaMOCTOSTENFHO TMPUOOPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMHU, HCIONIb30BaTh COBPEMEHHBIE HH(POPMAI[HOHHBIE
TEXHOJIOTHH ISl TIONCKA U aHaIM3a y4eOHOH U HAyYHO-TIONYJISIpHONW HH(OpMAIIHH XUMUIECKOTO
COJIEpKaAHUS;

(hopMupoOBaHUE U Pa3BUTHE Y 00YUAIOMIUXCS ACCOIUATHBHOTO U JIOTUYSCKOTO MBITIICHUS,
HaOMIOIaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, MTPH IUIAHUPOBAHUH U IMPOBEJICHUN XUMUYIECKOT0 IKCIIEPHUMEHTA;

BOCIIUTaHKE Y 00Oydaromuxcs yoex1IEHHOCTH B TYMaHUCTUYECKON HAMPaBICHHOCTH XHUMHH,
e€ BaXXHOM pOJM B PEHICHUH TJI00ATbHBIX MPOOJIEM PalMOHAIBLHOIO MPUPOJIONOIb30BAHMS,
TIOTIOJTHEHUSI YHEPTEeTUYECKUX PECYpCOB M COXPAHCHHS MPUPOIAHOTO PABHOBECHUS, OCO3HAHUS
HEOOXOAMMOCTH OEPEKHOT'0 OTHOIICHHUS K TIPUPOJIC U CBOEMY 37I0POBBIO, a TAKXKE MTPUOOPETECHUS
OIBITa UCTIONB30BAHUS TIOTYYSHHBIX 3HAHUU JUISI IPUHATHS TPAMOTHBIX PEIICHHH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMH.

B y4yeOHOoM mane cpeaHero oOmiero oOpa3oBaHMs MpeaMeT «XHUMHs» 0a30BOr0 ypOBHs
BXOJIUT B COCTaB MpeAMETHOM o0nacTu «EcTecTBEeHHO-HAay4HbIE IPEMETHIY.

OO01ee 9uCIIo 9acoB, OTBEACHHBIX IS M3yYEHUS XUMUH, HA 0a30BOM YPOBHE CPEIHETO
obmiero obpazoBanus, cocraBiseT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kinacce
— 34 gaca (1 gac B HezemIo).

Onepatop 340 000 "KomnaHus "TeH3op"
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. COJEPKAHUE OBYYEHUA
10 KUIIACC
OPITAHUYECKASA XUMUA

TeopeTu4yeckue 0OCHOBbI OPraHU4eCKOM XUMHH

[IpenMer opraHMueckoil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IMOJYYECHUU
HOBBIX BEIIIECTB U MaTepUAJIOB. Teopus CTpOCHUsSI OpraHnYecKux coennHenuil A. M. byrtieposa,
e€ OocHOBHbIe mnoyoKeHus. CTpyKTypHble (OpPMYJbl OpPraHUYECKUX BelecTB. I omonorus,
n3omepus. XuMu4eckasi CBsI3b B OpraHMYECKUX COEUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o knaccupuKay OpraHuvYecKrx BeniecTs. HomeHkiaTypa opranndeckux
COEIMHEHMH (cucTeMaTH4ecKas) ¥ TPUBUANIbHbIE HA3BAHUS BAKHEHIIMX MpeICTaBUTEIIEH KI1acCOB
OpPraHUYECKUX BEILECTB.

DKcnepumenmanvhvie Memoobl U3Y4eHUs 6ewecms U ux npeepaujenuti. 03HAaKOMIJIEHUE C
oOpaslaMi OpraHMYecKHX BEIIECTB W MaTepHalaMH Ha UX OCHOBE, MOJICTUPOBAHHUE MOJEKYI
OpPraHMYeCKUX BEIIECTB, HAOMIOJEHHE M ONHUCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPTaHUYECKUX BELIECTB IPU HarpeBaHuu (IJIaBjIeHNUE, OOYIIIMBaHUE U TOPEHUE).

YrieBogopoanbl

AJNKaHBI: COCTaB U CTPOEHHME, T'OMOJIOTMYECKUH psax. MeraH M 3TaH — MpocTeiiine
MIPEJCTaBUTEINN ATKAHOB: (PU3NYECKHE U XUMUYECKHE CBOMCTBA (peaKIK 3aMEel[€HUs U TOPEHNs),
HAaxO0XKJICHUE B IIPUPOJIE, OJYYECHHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUM psll. DTHIEH U MPONUIIEH — IPOCTEUIINE
IIPEJCTaBUTENIN AJIKEHOB: (U3MYECKUEe M XHMHUYECKUE CBOWCTBA (PEeakUMU TUAPUPOBAHMUIA,
raJIor€HUPOBaHUs, THIPATALMHU, OKUCICHUS U ITOJINMEPU3ALINN ), TIOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOytamueH-1,3: cTpoeHue, BaXHEHITME XUMHYECKHE
cBoiicTBa (peakuus nonuMepusanun). [lonydeHne CHHTETUYECKOT O KayuyKa U pE3UHBI.

AJNKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psi. ALETWIeH —
MPOCTENIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NUECKUE U XUMUUYECKUE CBOICTBA
(peaxkuuy ruipupoOBaHusl, raIOTCHUPOBAHUS, TUAPATALUHU, TOPEHHUS ), TOJIyYeHUE U IPUMEHEHHUE.

Apensl. benson: cocraB, cTpoeHue, (HU3MYECKHE W XUMHUYECKHE CBOWCTBA (peakinu
raJIOTEHUPOBAHUS U HUTPOBAHMs), NOJIYYEHHE U NPUMEHEHHE. Tomyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceolcmea (peakyuu 2ai02eHUpPO8arUs U HUMpPOBAHUs), NOYYeHUe U
npumenenue. 'TOKCMYHOCTH apeHOB. ['eHeTHdeckas CBA3b MEXKAY  YIVIEBOAOPOIAMHU,
IIPUHAICKAIIMMHY K Pa3JIMYHBIM KJIACCaM.

[IpupoaHble UCTOUHUKU YTIAEBOAOPOAOB. [IpuponHblii ra3 U monyTHbIe HEPTSIHBIC Ta3bl.
Hedts 1 e€ mpoucxoxaenue. CriocoObl mepepaboTku HeTH: TEPEeroHKa, KPEKUHT (TEPMUYECKUM,
KatanuTuueckuit), mnuponus. Ilpogykrsl mnepepaboTku HepTH, HUX OPUMEHEHUE B
IIPOMBIIIJICHHOCTU U B ObITY. KaMEHHBIH yrosb 1 MpOAYKTHI €ro nepepaboTKH.

DKchepumenmanvhvie Memoobl U3YUeHUs 6euwecms U ux npeepaujenuti: 03HaKOMIIEHUE C
oOpaslamu ImjaactMacc, KaydykoB U pe3uHsl, komiekunu «HegpTe» u «Yromnb», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONpPOU3BOAHBIX, IPOBEIECHUE MPAKTUYECKON palboThl:
IIOJIYYEHHUE 3TUIICHA U U3yYEHUE €TI0 CBOMCTB.

Pacuérhrle 3amayn.

BrbunciieHuss 1Mo ypaBHEHHMIO XHMHMYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa

HUCXOOHOI0 BEMIECTBA UJIU MPOAYKTA PEAKIINU 110 U3BECTHBIM MACCE, O6’béMy, KOJIUYECTBY OJJHOI'O
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Kucnopoacoaepxammue oprannyeckne coe{MHEeHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. MeTaHON W STaHON: CTpOeHHUE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (peaklUM C aKTUBHBIMU METaJIaMH, TaJIOT€HOBOJIOPOAaMH, TOpEHUe),
npuMeHeHue. BogopoaHbie cBs3U MEXAYy MOJIEKyJIaMu cnupToB. JleiicTBre MeTaHoNa U 9TaHOoJa
Ha OpraHu3M YelloBeKa.

MHoroaroMHbie CHOUPTHL. OTWICHIJIMKOAL W TIULEPUH: CTpOCHUE, (U3MUECKHUEe U
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJlIIaMH, KaU€CTBEHHAsl peakius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUe Ha OpraHm3M uejoBeka. [IpuMeHeHWe TIulepuHa U
STUJICHTJIUKOJISL.

@DeHOoI: CTPOSHUE MOJIEKYJIBI, PU3NYECKHIE U XUMUYIECKHIE CBOMCTBA. TOKCHUHOCTH (heHoma.
[Ipumenenne ¢enomna.

Anpneruapl U Kemousl. DOpManbIerui, AaneTaabAerul: CTpoeHue, (u3NYecKue u
XMMHYECKHE CBOMCTBA (peaklUM OKUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIE pEaKIIUH),
[IOJIy4Y€HHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TIpEE/IbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAsl KHCIIOTBHI:
CTpocHHE, (PU3NIECKHEe U XUMUIECKHE CBOMCTBA (CBOMCTBA, OOIIUE IS Kilacca KUCIIOT, PeaKIIHs
sTepudukanyu), momydyeHue U npuMmeHeHue. (CTeapuHOBas U OJEMHOBAs KHCIOTHI Kak
MPEACTABUTENH BBICIINX KapOOHOBBIX KMCJIOT. Mbl1a KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JEICTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PUPOB.
XKupsl. 'naponus xupos. [Ipumenenue xupos. buonoruueckas posb 5KUpOB.

VYrieBomsl: cocTaB, KiIacCU(pUKAIU YIIIeBOOB (MOHO-, IU- U TIofucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCAXapHl: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (pU3MUECKHEe W XUMHYECKUE
CBOIicTBa (B3auMo/ieiicTBue ¢ ruapokcuaom Meau(ll), okucnenne aMMruaqHbIM PaCTBOPOM OKCHJIA
cepedpa(l), BoccTanoBieHHEe, OpOKEHHE TIIOKO3bI), HAXOXJEHHWE B MPHUPOJE, NMPUMEHEHHE,
ouonoruueckas poib. Dorocunte3. OpykTo3a KaKk M30MEP TIIIOKO3BI.

Kpaxman u nemnonosa kak npupojaHble noaumepbl. CTpoeHre Kpaxmaina U LEeJUTI0I03BI.
duznyeckre U XMMHUYECKHEe CBOMCTBA Kpaxmala (TUIpon3, KaUeCTBEHHAs PeaKIus C HOJOM).

OxcnepumenmanbHvle MemooObl U3VUeHUs 6eujecms U ux npespaujeHuii: TMpOBEJIEHUE,
HaOIOJICHUE W OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, Ka4eCTBEHHBIE
peakIMy OJHOATOMHBIX CHUPTOB (OKHUCIeHHE 3TaHoma okcuaoMm meau(ll)), mMHOroaToMHBIX
cnupToB (B3aumojeicTBue riaunepuHa c¢ ruapokcunom menu(ll)), anpaernnoB (okucieHue
aMMHUa4YHBIM pacTBOpoM okcua cepedpa(l) u ruapokcunom meau(ll), B3aumoaelicTBue kpaxmasa
C MOZIOM), TIPOBEIEHUE IPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3amaumn.

Bolunicnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOT0 BEIIECTBA MJIM IPOAYKTA PEaKIIMH MO U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJIHOTO
W3 UCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKITUH).

A3zoTconeprKaiye opraHu4ecKue CoeIMHEHUs.

AMUHOKHUCIIOTHI Kak aM(OoTepHble OpraHndeckue coeuHeHus. Gu3nueckrue 1 XuMHUYeCcKre
CBOIICTBa aMUHOKHUCIOT (Ha MpuUMepe TIulKHA). buonornueckoe 3HAUY€HHE AMUHOKHCIIOT.
IMenTuael.
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benkn kak MpUpoAHbIE BBICOKOMOJIEKYJSpHbIE coefuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHas CTPYKTypa OenkoB. XHMMHUYECKHUE CBOWCTBA OEIKOB: THUIPONU3, JACHATyparus,
KauyeCTBEHHbBIE PEaKIIMK Ha OEIIKU.

OxcnepumenmanbHvle Memoovl U3YYeHUs 6eujecms U ux npespaujenuii. HaONIOACHUE U
OINKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIeHaTypalus OeJIKOB IpU HArpeBaHUM, IIBETHHIC
peakuuu OeIKoB.

Bbicokomosieky IsipHbIe COeTUHEHUSs

OCHOBHBIE TIOHSTHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MNOJUMEPHU3ALMH, CPEAHsIsl MOJeKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUH — MOJIMMEPHU3aIUs U MOJIUKOH ICHCAIIHSL.

DKkcnepumenmanvubvie Memoobl U3VUeHUs 6ewecms U uUx npespaujeruti. 03HAaKOMIJICHUE C
o0pa3namu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAY4YKOB.

MexmpeaMeTHbIE CBS3U.

Peanuzanust MexnpeaMeTHBIX CBSI3€W MPU U3YYEHUM OpraHudeckod xumuu B 10 kmacce
OCYIIECTBJISIETCS Yepe3 HCIIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSTHUH, TaK W
TIOHSITUM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTJEIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTecTBCHHO-HAYYHBIC IOHATHS: SBICHHE, HAYYHBIH (DakT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCHpUKalus, TMepUOANYHOCTh, HAOMIOJACHHE, W3MEpPEHUE,
9KCIIEPUMEHT, MOJICITUPOBAHHE.

®dusnka: MaTepusi, YHEPTUsl, Macca, aTOM, FJIEKTPOH, MOJIEKYJIA, SHEPreTHUYECKUI YPOBEHb,
BEIIECTBO, T€JI0, 00bEM, arperaTHOE COCTOSTHUE BEILECTBA, (PU3MUECKUE BEIUYUHBI U €MHUIIBI KX
WU3MEPEHHUS.

buonorus: kmerka, opranusMm, Omochepa, oOMEH BEIIECTB B OpraHuU3Me, (OTOCHHTE3,
OMONOTUYECKU aKTHBHBIE BelecTBa (O€NKH, YrIIeBOABI, XKHUPHI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TOJE3HBIE HCKOMIAEMbIE, TOILIUBO, PECYPCHI.

TexHonmorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIIBHOT'O MTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE TIperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XHMHUH

XuMuyeckuil 31eMeHT. AToM. Slapo arToma, wu30TOmbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTUUecKue ypoBHH, MOAYPOBHH. ATOMHBIC OpOHTaH, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacnpezenieHns: 3JIeKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUO/IOB.
DJeKTpoHHasi KOH(UTYpalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucremMa XMMHYECKHMX 3ieMeHToB [l U.
MenpaeneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa U Ilepmoguyeckoil CHUCTEMBI XMUMMUYECKHX
snementoB JI. Y. MenpaeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMSI CBOMCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CIOKHBIX BEIIECTB
110 rpyNIaM U nepuogam. 3HaueHue IEPUOANYECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHMUECKas CBSI3b. Buabl XMMHYECKOW CBSI3M (KOBaJEHTHAs

HCTIOJIpHadA W IOJIsIpHAasd, MOHHAasd, MeTaJ'IJ'II/I‘leCKa}I). MexaHu3Mbl 06pa3OBaHI/I}I KOBAJIEHTHOM
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XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTH.
OnexTpoorpuareabHocTh. CTeneHb OKucaeHus. MIOHbI: KaTHOHBI 1 QaHUOHBI.

BemectBa MOJEKYISIpPHOTO U HEMOJEKYJISIPHOI'O CTPOEHHUs. 3aKOH MOCTOSTHCTBA COCTaBa
BEUIeCTBA. THUIBl KPUCTAUIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKU.

[lonsiTre o nucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpBL. MaccoBas 105
BEILIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coennueHnil. Homenknarypa HeopraHnyeckux BEIIecTB.
I'enernueckas cBsi3b HEOPraHUUECKUX BEILECTB, IPUHAUIEKAIINX K PA3JINYHBIM KJIacCaM.

Xumuaeckas peaknus. Krmaccudukanus XUMHYECKUX PEAKIMA B HEOPraHUYECKOHW H
OpPraHUYECKOW XMMHH. 3aKOH COXPAHEHUs MAacCChl BEILLECTB, 3aKOH COXPAHEHUS W NPEBpALLEHUs
SHEPI'UH NP XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBHUCUMOCTh OT PazNUYHBIX (akTopoB. OOpaTUMbIE pEaKIUu.
Xumnueckoe paBHOBecue. (DakTOpbl, BIMSIONIME HAa COCTOSHHE XHMHYECKOTO pPaBHOBECHSI.
[TpuHnumn Jle [arense.

Dnekrponutuyeckas auccoruanus. CunbHble U crnadble 37eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCasl, HEUTpalibHas, IEeI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.

OxcnepumenmanbHvle Memoobl U3YYeHUs Gewecmes U UxX npespaujeHuti. IEeMOHCTpaLHs
tabmun «llepmoauueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydyeHue
MoJiele KpHUCTAUIMYECKUX pEIETOK, HAOMIoJeHHe M ONHMCaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3ioKEeHHWE NEepOKCHIAa BOIOpPOJA B MIPUCYTCTBHHM KaTaau3aTopa,
OIpPEJEIIEHUE CPEeIbl PACTBOPOB BELIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHIAUKATOPA, PEAKLIUN
HMOHHOrO0 OOMEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BiusHHE pa3nnyHbIX (PAaKTOPOB Ha
CKOPOCTbh XMMUYECKOU PEaKLum».

Pacuérnsie 3anaun.

Pacuétel mo ypaBHEHUAM XUMUYECKUX PEAKLUNA, B TOM YUCIIE TEPMOXUMHUECKUE PACUETHI,
PacuéThl ¢ UCIOIB30BAHUEM IOHATHUS «MACCOBAs 10JIS1 BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [Tonoxenne Hemerannos B [leproauueckoit cucreMe XUMUYECKUX AJIEMEHTOB
. Y. MeHnneneeBa U OCOOECHHOCTH CTpOeHHS aToMOB. DuU3MYecKHe CBOWCTBA HEMETAILIOB.
AJtoTponus HEMETAIIOB (Ha MpUMepe KUCIIOpo/ia, cepbl, pocdopa u yriaeposa).

XUMHYECKHE CBOWCTBA BAXKHEHMIIMX HEMETAJUIOB (TaJIOTEHOB, cCephl, a3ora, ¢ocdopa,
yriaeposa v KpeMHUs) U UX COeIMHEHUHN (OKCHUJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJAOPOIAHBIX
COCJIMHEHU ).

[IpuMeHeHne Ba)XHEMIINX HEMETANIOB U UX COCIUHEHUH.

Meramnsl. lonoxenne meramuioB B Ilepruogudeckoi CUCTEME XUMHUYECKUX JIEMEHTOB /JI.
N. MengaeneeBa. OCOOEHHOCTU CTPOEHUS SJIEKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa mMeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXMMHUYECKUIN DPsIi HANPSKEHUM
METAJIJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEUIUX META/UIOB (HATpWM, KalWW, KaJbI[Md, MAarHui,
ATIOMUHUM, LIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUM.

OGHII/IC CIOCO0BI IMOJIYUCHHUA METAJLJIIOB. HpI/IMeHeHI/Ie METaJIJIOB B 6bITy U TEXHUKE.
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OxcnepumenmanbHvle MemooObl U3VHEHUs 6eujecme U Ux NpespawyeHull: WU3ydeHHue
KOJTEKIIUU «MeTalTbl U CIUTaBbl», 00pa3I[0B HEMETAJUIOB, PEIICHUE SKCIIEPUMEHTANLHBIX 3a71a4,
HaONIO/ICHUE U OMKCaHWE JEMOHCTPAIMOHHBIX U JIaOOpPaTOPHBIX OMBITOB (B3aHMMOJCHCTBHE
TUPOKCH/JIA AIFOMUHUS C PACTBOPAMH KHUCJIOT U IIEI0YEH, KAUeCTBEHHBIE PEaKIIUU Ha KaTHOHBI
METaJIIOB).

Pacuérnsie 3amaumn.

Pacuérbl Mmacchl BenecTBa Uin 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
UM 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MTPOYKTOB PEAKIINH, €CITH OHO U3 BEUIECTB HMEET IPUMECH.

XuMHA U )KM3Hb

Ponb xuMuu B 00eCieUeHUN IKOITOTHYECKOM, YHEPTeTUIECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUU MeAUIUHEL. [IoHATHE O HAyYHBIX METOJAX MO3HAHUS BEUIECTB M XUMUYECKHX PEAKLIUMN.

[IpencraBnenws 00 0ONMX HAYIHBIX TPUHIIMIIAX TPOMBIIUICHHOT O MOMYUCHUS BAKHEUIITUX
BEILECTB.

UenoBek B MHUpE BEIIECTB U MaTEPHAIOB: BAXKHEHUIIME CTPOUTEJIbHBIC MaTepHUabl,
KOHCTPYKIIMOHHBIE MAaTepUalibl, KPACKW, CTEKIIO, KepaMuKa, Marepuaibl s 3JIEKTPOHUKH,
HaHOMAaTepHAJIbl, OPTaHMYECKUE U MUHEPATbHBIC YI00OpEHUS.

XuMHs U 3[I0pOBbE YENIOBEKa: IMpaBUjia MCHOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOr0 UCIIOIB30BAHMS TIPEMapaTOB OBITOBON XHMHUH B TTIOBCEAHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MeXIpEeIMETHBIX CBSI3€H MPU U3YYEHUHU OOIIEH M HEOPTAaHMYECKOW XMMUH B
11 xyacce ocyIiecTBISIETCS Yepe3 UCIONb30BAHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSATUMN, SBIIAIOIIMXCS CUCTEMHBIMM JUISl OTAEIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO
LHKIIA.

OO0mue ecrecTBEeHHO-HAaYYHbIE TOHITHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIH3,
CUHTE3, Kiaccu(uKamus, TepUOJAUYHOCTh, HAOIIOJCHNE, OKCIEPUMEHT, MOJCIHUpPOBAHUE,
HU3MEPEHUE, SBICHUE.

®dusnka: MaTepusi, SHEPTHs, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPalMOaKTUBHOCTh, MOJIEKYJa, YHEPTreTHUYECKU YpOBEHb, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBa, PU3NUECKUE BEIMYHNHBI M €IUHUITBI UX U3MEPEHHUSI, CKOPOCTD.

Buonorusi: knerka, opraHms3M, JKOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHEpabl, TOPHBIE TTOPO/IBI, TTOJE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHonorus: XuMu4ecKas IpOMBIIUIEHHOCTb, METAJLTYPIUsl, TPOU3BOACTBO CTPOUTEIBHBIX

MarepuraiosB, CEIIbCKOX 03SIICTBEHHOE IMpou3BOACTBO, nunieBas IMPOMBIINIJICHHOCTD,
(I)apMaI_IeBTI/I‘ICCKaH MMPOMBINIJICHHOCTD, IMpOU3BOACTBO KOCMCTHYCCKUX npemnaparos,
IIpOU3BOACTBO KOHCTPYKIIHOHHBIX MaTcpHraioB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOI'UH.

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE 18.10.24 11:16 Ceptudukar 375104C801B808644DF14FFEB2878CA1

YYPEXXAEHWE "CPE[HASA OBLLLEOGPASOBATE/IbHAS LLIKOJIA N22" (MSK)
MYHULUUNAJIBHOIO OGPA30OBAHUA TOPOACKOM OKPYI CUM®EPONOJIb
PECMNYBJINKUM KPbIM, KyxHuHa Bepa AnekcanaposHa, [impekTop
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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA BA30BOM YPOBHE CPEJJHETI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOEHHUS O0YyYaroIIUMHCS
MporpaMM CpeaHero obmero oOpa3zoBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-meronuueckoil OCHOBOH s pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IIpOrpaMM CpeaHero oOIiero o0pa3oBaHusl ABISETCA CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coorBercTBUH € CHUCTEMHO-AEATEIBHOCTHBIM IIOIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMETa « X MMM Ha YPOBHE CpeTHEr0 0011ero 00pa30BaHUs BbIAEICHBI
CIIEAYIOIINE COCTABIIAIOLIUE:

OCO3HAHHE OOYYAIOIIMMUCS POCCUICKON TIpa)KIaHCKOW HMJIEHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTU U CaMOONPE/EIICHUIO;

HaJIM4Me MOTHBALIUU K O0yUYECHHUIO;

L[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHMN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEH M UCTOPUUYECKUX TPaAULIuii 0a30BON HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYHUIUMH LEJOCTHOW CHCTEME XHMUYECKOTO
o0pa3oBaHuS;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU H
CTPOUTH KU3HEHHBIE MJIaHBbI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS MpeIMeTa « XUMHUSD) TOCTUTAIOTCS B €IUHCTBE YUCOHOM
U BOCIIUTATEIbHON AEATENBHOCTH B COOTBETCTBUHM C T'YMAaHUCTUYECKMMHU, COLUOKYIBTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU M HJ€aTaMU POCCHIICKOro Ipa)kJaHCKOro OOIEeCTBa,
IPUHATHIMU B OOILIECTBE HOpPMaMM W NpaBUJIAMU MOBEJCHHUS, CIOCOOCTBYIOIIMMHU Ipolieccam
CaMOII03HAHUS, CAMOPA3BUTHUS M HDAaBCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH O0YUYaIOIUXCS.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS MpenMeTa «XUMHUS» OTpaxaroT cOPMHUPOBAHHOCTH
OIIbITa [T03HABATENBHON M IIPAKTUYECKON IEATENbHOCTH 00yUarOIIUXCs 110 PEAIN3aLUU IPUHSATHIX
B O0ILIECTBE LIEHHOCTEH, B TOM YHUCIIE B YAaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUA:

OCO3HaHUsI 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00S3aHHOCTEH, YBaXKCHUS K
3aKOHY U NPaBOIOPSAIKY;

IPEJCTaBJICHNUS O COLMAJbHBIX HOpMax W IPaBWJIAX MEXJINYHOCTHBIX OTHOIIEHUN B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOM JEATENbHOCTHU MPU CO3JaHUM Y4EOHBIX IMPOEKTOB,
peleHrH y4eOHBIX U ITO3HABATENbHBIX 33/1a4, BHIITIOJTHEHUN XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH NOHKMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTBI JPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUCOHOH NESTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHUS |

LIEHHOCTHOI'O OTHOLIEHUS K HCTOPUYECKOMY M HAYyYHOMY HACIEAUIO0 OTEUECTBEHHOMU
XUMUU;

YB@)XEHHUS K IPOLIECCY TBOpYECTBA B OOJIACTU TEOPUM U HMPAKTHUYECKOrO NPUMEHEHUS

XUMHHU, OCO3HAHUA TOro, 4r0 AJOCTHIXKCHUA Hay'KI/I CCThb PE3YyJIbTAaT AJIUTCIBbHBIX Ha6J'IIOI[eHI/II/I
Ay PBEPaT%e AR PARTHeKH "Tersop” ——

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:16 Ceptudukar 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22" (MSK)

MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b

PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop
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UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TONYyYEHHMH U TIOCIEIYIOIIEM aHaJK3e
nH(}OpMAIUU 0 IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HpPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIIEHHBATh CUTYAllUH, CBSI3aHHBIE C XUMHUUECKUMU SIBICHUSMU, U TPUHUMATD
OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh Ha MOPaITbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE TMOBEACHHE W TOCTYNKH CBOUX TOBapHILNEH C MO3UIUN
HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUI ITHX TOCTYITKOB;

4) popmMupoBaHM KyJbTYPHI 310POBbSI:

MOHMMAaHUs IIEHHOCTEH 3J0poBOro M 0Oe30omacHOro oOpa3a J>KHU3HU, HEO0OXOJIMMOCTH
OTBETCTBEHHOT'0 OTHOLIEHHS K COOCTBEHHOMY (PM3NUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns MpaBmJl 0€30MacHOro OOpalleHHs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JESITETLHOCTH;

NMOHMMaHUsl IEHHOCTH TMPaBUJ HHAWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOKAIOIINX 3JOPOBBIO U )KU3HHU JIIOJICH;

OCO3HAHUS TOCIEACTBUA M HENPUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aIKOros,
HapKOTUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEIBCKOW JEATEIbHOCTH,
O0LIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPyruX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pELIEHUU MPaKTUYECKUX 3a/lad COLUaIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHUIO Npodeccuil pa3iudHOro pojaa, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYAY, JTIOASIM TPYyJa U pe3yJibTaTaM TPYAOBOH 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIyaTbHON TPAeKTOPHH 00pa3oBaHus, OyayIei
npodeccuu U peanu3anuu COOCTBEHHBIX KHU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEN O0IIECTRA;

6) 3K0JI0rN4eCcKOro BOCIIUTAHUS:

9KOJIOTHYECKH IEIECO00Pa3HOr0 OTHOMICHHSI K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIie;

MOHUMAaHUs TJI00ATBFHOrO XapaKTepa HKOJIOTMYECKUX MpoOsIeM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOIHON U COLUUAIIBHOM CPEIbL;

OCO3HAHUSI HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTHKEHUM XUMHUHU JJIsl PEIISHHs] BOTIPOCOB
PaIMOHATIBLHOT O PUPOJIOTIONIE30BAHMS,

AKTUBHOTO HEMPHATHS IEHCTBHI, MPUHOCSIIIMX BpPEI OKPYXAroIleil MPUPOAHON cpene,
YMEHHSI TIPOTHO3UPOBATH HEOJIATONMPHATHBIE AKOJIOTHUYECKUE TOCICACTBUS MPEANPUHUMACMBIX
JEUCTBUN U NPEAOTBpaLIaTh UX;

HAIAYUS PA3BUTOrO JKOJOTHYCCKOTO MBIIUICHUS, JKOJIOTHYECKOH KYJIbTYphI, OIBITa
NESITeNbHOCTH  JKOJIOTMYECKOW HAMpaBICHHOCTH, YMEHHsS PYKOBOJACTBOBAaThCS HMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIBHOM MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
MIPOTUBOCTOSTH UEOIOTHU XeMopoouu;

Onepatop 340 000 "KomnaHus "TeHzop" ———

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:16 Ceptudukar 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22" (MSK)
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7) HEHHOCTH HAYYHOI'O MMO3HAHUSA:

chOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

MOHUMAaHUsI CHeNU(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ ponu B (opMHUpOBaHUU
paIMOHATBHOI0 HAYYHOT'O MBIIIEHUS, CO3JJaHUH LIETIOCTHOT'O MPECTaBICHHS 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE MPHUPOJLI M YEJIOBEKA, B TMO3HAHWU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHuu IpodaeM coXpaHEHHUs MPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B OCOO0OM 3HAYMMOCTH XWMHUM JJII COBPEMEHHOW IMBUJIIM3AINH: B €€
T'YMaHUCTHYECKON HAMpPaBIIEHHOCTH W BA)XXKHOM POJIM B CO3JIaHUU HOBOM 0a3bl MaTepUaIbHOI
KYJIbTYpbI, PEIICHUH TI100abHBIX MPOOJIEeM YCTONUYHMBOIO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOIA,
JHEPreTUYeCKOl, THUIIEBOH M JKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
00ecCrieueHNH YCIOBUM YCHEIIHOrO TPYyla U AKOJIOTMYeCKH KOM(POPTHOM KU3HU KaKJIOT0 4iieHa
oOmiecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHHUMAaHHSI CYIIHOCTH METOJOB IO3HAHUS,
HCIIONIb3YEMBIX B €CTCCTBCHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BATh MOMy4aeMbIC 3HAHHMS IS
aHalM3a M OOBSCHEHUS SBIICHUN OKPYXKAIOUIEro MHUpa U MPOUCXOMAALNIUX B HEM H3MEHEHUH,
YMEHHSI JIeJIaTh 00OOCHOBAHHBIC 3aKITIOYSHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIITUXCS TAHHBIX
C 1IEJIbIO TTOJTYYEHHMSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO UCITOIB30BaTh XUMUUECKHIE 3HAHUSI I PEIICHUS MpooiieM
B pealbHBIX KU3HEHHBIX CUTYalIUIX;

MHTEpeca K NO3HAHUIO M HCCIIeI0BATeNIbCKOM e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHMM 1O XHMHHM B COOTBETCTBUM C IKHU3HEHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPy/Aa B pa3luyHbIX cepax mpoheccuoHanbHON AeSITENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOro mpenmera «XUMHS» Ha YpOBHE
cpenHero oomero oopa3oBaHUs BKIIOYAIOT:

3HauYUMBIe TSI (DOPMUPOBAHMSI MHPOBO33PEHHS OO0YUYAIOIIUXCS MEXKIUCIUTUIMHAPHBIC
(MexmpenMeTHbIE) O0IeHaYYHbIE TTOHATHS, OTPaXKaroIIKe EJIOCTHOCTh HAyYHOW KapTUHBI MUpa
U crienuUKy METOJIOB TIO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (MaTepHs, BEIIECTBO,
JHEprus, SBJICHHE, MPOLECC, CUCTEMA, Hay4HbII (akT, MPUHLHUI, THIIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, UCCIICIOBAaHUE, HAOII0ICHNE, H3MEPECHHE, IKCTIEPUMEHT U JIPYTHE);

YHHUBEPCAIbHbBIE yueOHbIe JeUCTBUS (mo3HaBaTeNnbHBIE, KOMMYHHUKAaTHBHbIE,
perynatuBHble), oOecneunBaromve (GopMupoBaHHE (QYHKUHOHAIBHOM TIpaMOTHOCTH U
COILMATbHON KOMIIETEHIIUU 00yUYarOIInuXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSl ~ HMCIOJB30BaTh  OCBOCHHBIC  MEXJIUCIHUIUTMHAPHEIC,
MHPOBO33pEHUYECKUE 3HAHUS W YHUBEpCaIbHbIC YydeOHBIC ACHCTBHS B TIO3HABATEIHHOU U
COLIMAJIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCATBHBIMH YyUEOHBIMU
M03HABATENIbHBIMU, KOMMYHUKATUBHBIMU U PETYASATUBHBIMU ACHCTBUSIMU.

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22"
MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b
PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop

18.10.24 11:16
(MSK)
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Ogy1ajeHye YHUBEPCAJIbHBIMU Y4€OHBIMH II03HABATEJIbHBIMHU NeliCTBUAMMU:

1) 6a3oBble JIOrH4YecKHe AeHCTBUSA:

CaMOCTOSITENIbHO (DOPMYJIUpPOBaTh M aKTyaJU3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENENATh LENIN JEATEIBHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JOCTH)KEHUS,
COOTHOCUTH P€3YJbTAThI IEATEIBHOCTH C NOCTABIECHHBIMH LIETSIMU;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHWW NPUEMBI JOTMYECKOIO MBILUIEHUS — BBIICIATH
XapakTepHble TPU3HAKM TMOHSATUM W YCTaHABIMBATh MUX B3aUMOCBS3b, MCIIOIb30BATh
COOTBETCTBYIOIIME MOHATHUS 7151 OOBSICHEHUS OTJCIbHBIX (PaKTOB U SIBJICHUI;

BbIOMPATh OCHOBAHUS U KPUTEPHUHU IS KINaCCU(DUKALIMK BEIECTB U XUMHUECKUX PEaKLuii;

YCTaHABJIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEKY N3Y4aeMbIMH SIBICHUSMY;

CTPOUTH JIOTUYECKHE pacCyXIeHHsI (MHAYKTUBHBIE, 1€ TyKTUBHBIE, 10 AHATIOTUN), BBISIBIIATh
3aKOHOMEPHOCTU U MPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHHIX, (POPMYIHPOBATH BHIBOIBI U
3aKJIFOUEHUS;

IPUMEHATh B IIPOLECCE MO3HAHMSI, UCIOIb3YEMbIE B XUMUU CHUMBOJIMUYECKHUE (3HAKOBBIE)
MOJIeIH, TPe0OPa30BbIBATh MOAEIbHbIE IPEJICTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) JIEMEHTA,
XUMHAYecKass (opmyna, ypaBHEHHE XUMHUYECKOW pEakIUuH — TPU pPEmICHHH Y4eOHBIX
IIO3HABATENIbHBIX U IPAKTUYECKUX 3aa4, IPUMEHATh Ha3BaHHBIE MOJIEIbHBIE MIPECTABJICHUS IS
BBISIBJICHUS XapAKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbIE HCCIe0BaATEIbCKIE 1eHCTBUSA:

BJIa/IETh OCHOBAMH METOJI0B HAYYHOTI' O IIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIM;

¢dbopMynupoBaTh ILETM M 3aJayd  HMCCIEJOBAaHUS, MHCIOIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYIMPOBAHHBIE BOIIPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
11t POPMHUPOBAHHUS TUIIOTE3HI 110 MTPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJIETh HABBIKAMU CaMOCTOSTENBHOIO IUIAHUPOBAaHUS M IPOBENCHUS YYEHHUYECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 32 XOAOM IPOLIECCa, CaMOCTOSTEIbHO
IIPOTHO3MPOBATh €ro pe3yibTaT, (HOpMyIupoBaTh OO0OOIIEHHS U BBIBOJAbl OTHOCHUTEIHHO
JIOCTOBEPHOCTH pE3yJIbTaTOB MCCIIEA0BAaHUs, COCTABIATh OOOCHOBAHHBIA OTUYET O MPOAEIaHHON
pabore;

puoOpeTaTh ONBIT YYEHHUYECKOH HCCIeI0BaTeNbCKOM U TMPOEKTHOW JAeATeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIIBHOMY IIOMCKY METOJOB pELICHUs
MIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.

3) padora ¢ unpopmanmeii:

OPMEHTUPOBATbCA B PA3JIMYHBIX MCTOYHUKAX HWHPOpMaluuu (Hay4dHO-TIONYJIsIpHAst
auTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpaBOYHble Mocolusi, pecypcsl HMHTepHeTa),
aHAJIM3UPOBATh HH(OPMAIIHIO PA3IMUHBIX BUAOB U (GOPM MIPEICTABICHHS, KPUTHUECKU OLIEHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampochl M TMPUMEHATh Pa3IMYHbIE METOAbI NpPH IOHCKE U OTOOpe
nHpopMaluu, He0OX0AUMOM /7S BBIOJIHEHUS Y4€OHBIX 337a4 ONpeIeaEHHOr0 TUIIA;

npuoOpeTaTh ONBIT UCHOIb30BAHUS MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTUMANbHYIO (pOpMy TpeacTaBieHuss HHPOPMALUU (CXEMBI,

rpaduku, TUarpaMMebl, TaOJIUIIbI, PUCYHKH U JAPYTHE);
Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22"
MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b
PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop
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(MSK)
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UCIOJIb30BaTh HAyyHBIM S3bIK B KauecTBE CpEJICTBA MNpH paboTe ¢ XUMHUYECKOH
uHpopMaLueil: TPUMEHATh MEXIpeIMEeTHbIe ((u3nYecKkue M MaTeMaTHYeCKUE) 3HAKu U
CHUMBOJIBI, (hOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPEOOPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.

OByajeHne yHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUAMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYX/IaeMOW TEMBI B XOJ/I€ JUAIOra W/WIN AUCKYCCHUH,
BBICKa3bIBaTh MJIeM, (OPMYJIUPOBaTb CBOM MPEJIOKEHHS OTHOCHUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IPE3CHTALMEN pPEe3ylbTaTOB NO3HABATEIbHON NEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOATEIIBHO WJIA COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJIHEHHH XUMHYECKOTO
HKCHEPUMEHTA, MPAKTHUYECKOW paboThl MO HCCIEAOBAHHIO CBOICTB M3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOro IpoekTa M (OpMYIMpPOBaTh BHIBOIBI IO pe3yJbTaTaM IPOBEAEHHBIX
WCCIIEIOBAaHUI MTyTEM COTJIacOBaHMS MTO3UIIMN B X0J1€ 00CYKJICHHSI 1 0OMEHa MHEHUSMHU.

OgnajgeHne yHHBeEPCAJIbHBIMHU PeryJsiTHBHBIMY ACHCTBUSIMU::

CaMOCTOATENIBHO IUIAHUPOBATh M OCYLIECTBIIATh CBOK IIO3HABATEIBHYIO ACSATEIBHOCTD,
onpenenss e€ LeIM U 3aJayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIUMOCTH KOPPEKTUPOBATh
MpeaaraeMplii alropuT™M JEHCTBUN MPU BBIMOIHEHUM Y4E€OHBIX M HCCIEI0BATENbCKUX 3ajad,
BbIOMpaTh Hanbonee F3pPEeKTUBHBIN CIOCO0 UX PElICHHs C YY4ETOM MOIYyYSHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEaKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEILHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

NPEJAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOEHUA Kypca «OpraHndeckas XuMush» OTpakaroT:

c(hOPMUPOBAHHOCTH MPEICTABICHUI 0 XUMUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYIHOU
KapTUHBI MHpA, POJIM XMUMHH B TO3HAHWUU SIBJICHHUM MPUPOIbI, B HOPMUPOBAHUH MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAIBLHOW T'PAMOTHOCTH, HEOOXOIUMOW [UIsl peIleHus
MPAKTUYECKUX 3a7a4 M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3I0pPOBBIO U
NIPUPOJHOU CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUHM, KOTOpas BKIKOYAET: OCHOBOIOJAraroLIUe
MOHATHUSA (XUMHYECKHI SJIEMEHT, aTOM, SJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
ANEKTPOOTPUILIATEIPHOCTh, XHUMHUYECKasi CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas W
COKpami€HHas), MOJib, MOJSpHAasT Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIN  CKenerT,
(yHKIMOHANBHAST TPYIIA, paUKal, U30MEPHs, U30MEpPHI, TOMOJIOTUYECKUN psZ, TOMOIOTH,
YIJIE€BOAOPObI, KUCIOPOI U a30TCOAEPIKALLUE COCIUHEHHS, MOHOMEp, MOJIUMEDP, CTPYKTYpHOE
3BEHO, BRICOKOMOJICKYJISIPHBIE COSIMHEHMS); TEOPUU M 3aKOHBI (TECOPHUsl CTPOCHUST OPraHUYeCKUX
BemectB A. M. byrnepoBa, 3aKOH COXpaHEHHS MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHU; MHUPOBO33PECHUECKUE 3HAHUS, JIEkKAIIMEe B OCHOBE MOHUMAHMS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHYECKUX SIBICHUU, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U 0€30TaCHOM MCIOJIb30BAHUU BOKHEUIIINX OPTraHUYECKUX BEIIECTB B OBITY
U IPAKTUYECKOU IEATEIBbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MMPU3HAKU TTOHITHH, YCTAaHABIUBATH
HX B3aWMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IOHATHUSA IIPHU ONMCAHUU COCTABA, CTPOCHUS U

[ IpeBpalllcHUil OPraHHYeCKUX COeUHeHmi; — Oneparop 340 000 "Komnanua Tensop
JIOKYMEHT MOAMUCAH 3MIEKTPOHHOM MOAMMCHIO
MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:16 Ceptudukar 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22" (MSK)

MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b
PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop
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Cc(OPMHUPOBAHHOCTh YMEHUN HCIOIb30BATH XUMHMUYECKYIO CHUMBOJIMKY JUI COCTABIICHMS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAIIEHHOH) (OPMYII OPraHUYECKUX BEIIECTB
U YPaBHEHUH XMMHUYECKHX PEaKLUi, NU3rOTaBIMBaTh MOACIN MOJIEKYJ] OPraHMYECKUX BEIICCTB
JUTSL WILTIOCTPALMU UX XMMHYECKOr0 U IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh MPUHA/UIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 110 WX COCTaBY M CTPOCHHIO K OIPEAeNEHHOMY KIIACCY/TpyIIe COCAMHEHUI
(yrneBonopoabl, KHCIOPOJ M  a30TCOJAEp)KAllMe COEIUHEHMs, BbICOKOMOJIEKYJISIPHbIC
COeIIMHEHMs ), JlaBaTh WM Ha3BaHWsA 1O cuctemarudeckoii Homenknarype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAJIbHBIE HA3BaHUS OTJEIBHBIX OPraHUYECKUX BELIECTB (ITHJICH, MPOIMMUJIEH,
alleTWIEH, STWJIEHIJMKONIb, INIMLEPUH, (eHon, (popManblIeruj, auneTalbJeruj, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TII0OK03a, QpPyKTO3a,
Kpaxmall, [IeJUII0J103a, TIIHULHH);

c(OPMHUPOBAHHOCTh YMEHHUS OINpPENENSATh BHJbI XUMHYECKOW CBA3M B OPTaHUYECKUX
COeIMHEHMX (OAMHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSTH TOJOXKECHHUS TEOPHUH CTPOCHUS OPTaHUYECKUX
BemecTB A. M. byriepoBa 11t 00bsICHEHUS] 3aBUCHMOCTH CBOWCTB BELIECTB OT UX COCTaBA U
CTPOEHHSI; 3aKOH COXPaHEHUSI MaCcChl BEUIECTB;

c(OPMHUPOBAHHOCTh YMEHUN XapakTepU30BaTh COCTaB, CTPOEHHE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX IIPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTaHMYECKUX BELIECTB
(MeraH, STaH, STHJIEH, MNPONMIEH, aueTwieH, Oyramuen-1,3, merunOyraauen-1,3, Oenzomn,
METaHOJI, 3TaHOJI, STUJIEHIJIMKOJb, INIMLEPUH, (PEHOJI, aleTalbAerujl, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmaj, LeJUI0I03a, AaMHMHOYKCYCHAas KHCJIO0Ta), WILIIOCTPUPOBATh
TCHETHYECKYIO CBSI3b MEXKAY HUMH YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKUUU C
HCIIOJIBb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHMsI XapaKTepU30BaTb HCTOUYHUKU YIJIEBOJOPOIHOIO ChIPbS
(HedTh, TPUPOMHBIN Ta3, yroyib), CIOCOOBI MX TEpepabOTKH W MPAKTHUECKOS MPUMEHCHUE
MIPOYKTOB NEpepaboTKu;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS [0 XHMHUYECKHUM YpaBHEHUSIM
(maccel, 00BbEMa, KOTMYECTBA HCXOJHOTO BELIECTBA UITH IPOIYKTa PEeaKMy [0 U3BECTHBIM Macce,
00bEMY, KOIMYECTBY OJIHOTO M3 UCXO/IHBIX BEUIECTB HJIM IPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUU BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
[IO3HAHUS, MCIONB3YEMBIX B XHMHUU IIPM M3YyYEHUU BEUIECTB M XHMUYECKUX SBJICHUN
(HabmogeHue, W3MEpPEHHEe, OSKCIIEPHUMEHT, MOJICTUPOBAHKE), HCIOIb30BATh CHCTEMHBIE
XMMHWYECKHE 3HAHUS I IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAlUAX, CBA3aHHBIX
C BEUIECTBAMU U UX IIPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUH COONIO/IaTh MpPaBUiIa MOJNb30BAHUS XMMUYECKOH MOCYN0oN U
71a00paTopHBIM 000OpPYIOBAaHKEM, a TAK)KE MPaBUiIa OOpAIIEHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMH 110 BBIITOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHI IJIAHUPOBAaTh W BBHINOJHATH XUMUYECKUN DSKCIEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEIIECTB MPU HArpeBaHMUM, MOJIYUYCHUE ITUIICHA U U3YYCHHE €ro
CBOMCTB, KaUE€CTBEHHbIC PEAKIIMU OPTaHUYECKUX BEILECTB, IeHATypalus OEJIKOB IIPU HarpeBaHUH,
L[BETHBIE PEAKLIMU OEITKOB) B COOTBETCTBHH C MPABUIIAMH TEXHUKHU O€30IaCHOCTH MPH 00paIlleHuu

C BeUIeCTBAMU H J'Ia60paT0pHI>IM O60py,I[OBaHI/IeM, MNpEACTABJIATE PE3YJIbTAThl XUMHUYCCKOI'O
Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
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MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b
PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop

18.10.24 11:16
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JKCIIEpUMEHTa B (OpME 3amucH YpaBHEHHH COOTBETCTBYIOIIMX peakUuid U (QOpMyIHpOBaTh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMHM KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIIHIO,
MOJTIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nHGopmanuu, IHTepHET U qpyrux);

chOpMUPOBAHHOCTh YMEHHMHM COOMIOAAaTh MpaBHJIa 3KOJOTHYECKH Ie1eco00pa3Horo
MOBEJICHUS B OBITY M TPYIOBOH [EATEIHHOCTH B ILEISIX COXPAHEHUS CBOErO 370POBBSI M
OKpY’Karolleld MpUPOTHOU Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBHIE OPTaHU3MBI
OIpeNeNEHHBIX OpPraHMYECKUX BeIIecTB, MoHuUMass cMbica nokasarens IIJIK, mosicHaTh Ha
MpUMEpPax CIOCOObI YMEHBIIEHUS U MPEAOTBPAIEHUsI UX BPEJAHOTO BO3/CHCTBUS HAa OPraHU3M
YeJI0BeKa;

JUIsl OOYYaloOUIMXCSl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0pPOBBSI: YMEHUE NPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHHUS BEUIECTB U XUMHUECKUX SIBJICHMUIA;

JUISL CIIETIBIX U CTAO0BUAALINX O0YJAIONIUXCS: YMEHUE UCIOIb30BATh PeNlbe(PHO-TOUCUHYIO
cuctemy obo3nadueHuit JI. bpaitnst mis 3anucu XuMu4Ieckux Gopmy.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0mas u HeopraHHIecKast XHMHS» OTPaKakoT:

c(hOpMUPOBAHHOCTh MPECTABICHUI: 0 XUMUYECKOM COCTaBJISIONICH €CTeCTBEHHO-HAYIHOU
KapTUHBI MHpA, POJIM XUMHH B MO3HAHUU SIBJICHUM MpPUPOIbI, B HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOMUMOW MJisi pEIICHUS
MPAKTUYECKUX 3a7a4 M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3I0POBBIO U
MIPUPOJHOU CPELIE;

BJIQJICHUE CHUCTEeMOM XHMHUYECKUX 3HAaHHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIArarollue
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, - 3JIeKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM, BAEHTHOCTh, OSJIEKTPOOTPUIIATEIILHOCTD, CTENEHBb
OKHICIICHUS, XHMHYCCKas CBsS3b (KOBAJICHTHAs, WOHHAs, MeETAUIMYECKas, BOJOPOJIHAs),
KpUCTAJZIMYECKast ~ peméTka, TUNBl XUMHUYECKUX  PEaKkIui, pacTBOp, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, IIEKTPOIUTUYECKAST TUCCOLHUAIUS, OKUCIIUTEIb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHYECKOHN peaKkIuu, XUMHUIECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHS JNEKTPOTUTHUECKON
aucconuanuu, nepuonndeckuit 3akon J[. M. MenzaeneeBa, 3aKOH COXpaHEHHS] MacChl BEILECTB,
3aKOH COXpaHEHWS W TMPEBPAIICHUS dHEPTHHM MPU XUMUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XMMHUHU, MHPOBO33PEHUYECKHE 3HAHUs, JIeXKalllie B OCHOBE MOHHUMAHMUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHUX SIBJICHUU, (PAKTOJIOTMYCCKIE CBEACHHUS O CBOWCTBAX,
cocTaBe, MONYYeHHH W OE30MacHOM HKCIOJIb30BaHUHM BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U TIPAKTHYECKOM JISATSIIBHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTEPHbIE MPU3HAKK MOHSITHH, YCTaHABINBAThH
WX B3aMMOCBS3b, HCIIONB30BaTh COOTBETCTBYIOIIUE IMOHSATHS MPH ONMHUCAHUU HEOPTAaHWYECKUX
BEILECTB U UX IIPEBPALLCHMUI;

c(OpMUPOBAHHOCTh YMEHUN HCIONB30BaTh XMMHUYECKYI0 CHUMBOJMKY JJIi COCTaBJICHMUS
(dbopMyn BeIIECTB W ypaBHEHUN XWMHUYECKHX PEAKIMi, CHUCTEMATUYECKYI0 HOMEHKIATypy
(IJUPAC) u TpuBHanbHBIC Ha3BaHUS OTACIBHBIX HEOPraHMYECKHX BeENIECTB (yrapHblii ras,
YIJICKUCIIBIN Ta3, aMMHUaK, TaméHas HW3BECTh, HETAIIEHAs W3BECTh, MUTHEBAs COJA, MUPHUT U

apyrue);
Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE 18.10.24 11:16 Ceptudukar 375104C801B808644DF14FFEB2878CA1
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MYHULUUNAJIBHOIO OGPA30OBAHUA TOPOACKOM OKPYI CUM®EPONOJIb
PECMNYBJINKUM KPbIM, KyxHuHa Bepa AnekcanaposHa, [impekTop
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c(hOpMUPOBAHHOCTh YMEHUH OIpENEeNsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIUHEHUAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAsA) B COCAUHEHHSX, THUI KPUCTAIIUYECKON PEIIETKH KOHKPETHOTO
BElIECTBA (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METa/In4yecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCTUHEHUI;

c(OpPMHPOBAHHOCTh YMEHHH YCTAHABJIMBATH MPUHAUICKHOCTh HEOPTAHUUYECKUX BEIIECTB
M0 UX COCTaBY K OMpeAeTEHHOMY KIIacCy/TpyIIe CoenHEeHUN (IIPOCThie BEIIecTBa — METAIUIbI U
HEMeTaJlJIbl, OKCH/JIbl, OCHOBAHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCHUIBI, COJIN);

c(OPMHUPOBAHHOCTh YMEHMH pacKpbIBaThb CMBICI Mepuonuueckoro 3akonHa JI. M.
MengeneeBa U JEMOHCTPUPOBATh €ro0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO (DYHKITUH;

chOpPMUPOBAHHOCTh yYMEHMH  XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XMMHYECKUX 371eMeHTOB 1—4 nepuonos Ilepuoanueckoit cucreMbl XuMudyeckux 3iaemenTos /1. 1.
MeHeneeBa, HCMONB3YSl TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIH», «IHEPreTHUYECKUE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHUYECKMX 3JEMEHTOB U UX
COEIMHEHMI 10 nepuoaam u rpynnam [lepuonnueckoid cucteMbl XuMUYeCKUX 3eMeHToB /1. H.
Menneneena;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBONCTBA
HEOPraHUYECKUX BEILIECTB Pa3IMYHbIX KJIAcCOB, MOJTBEPKIATh CYIIECTBOBAHHE I€HETHUYECKOMN
CBS3M MEXJy HEOPraHMYECKMMH BELIECTBAMHM C IIOMOLIBI0 YPAaBHEHMHM COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIN;

chOPMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU 10 PA3IUYHBIM
npu3HaKaM (YUCIIy W COCTaBY pEarupyrollux BEIIECTB, TEMIoBoMy J(h(eKxTy peakiuu,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIATh YPABHEHUS PEAKIMi Pa3iIHMYHbIX THIIOB, MOJTHBIE
U COKpalI€HHbIE YPAaBHEHUS peaKlUi MOHHOIO OOMEHA, YUUThIBasl yCIOBHSI, MPU KOTOPBIX TH
peakuuu UAYT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHHUH NPOBOJUTH PEAKIMH, MOITBEP)KJIAIOLINE KaueCTBEHHBIN
COCTaB pAa3iMYHBIX HEOPraHMYECKUX BEIIECTB, pPACHO3HABATH ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaxiuii oCpeICTBOM COCTaBJICHUSI SJICKTPOHHOr0 OaaHca 3TUX PEeaKIItii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW peakuu OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEIICHHs XWMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3nenicteus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XUMHUYECKHE MTPOLIECCHI, JIeKAIIIUE B OCHOBE
MIPOMBILIUIEHHOI'O TOJIyY€HUsI CEPHOM KHCIOThl, aMMHaka, a Takke CPOPMUPOBAHHOCTb
npeacTaBiIeHui 00 OOIIMX HAayYHBIX NMPHUHIMIAX U HKOJOTHMUECKUX MPOoOJeMax XUMHYECKOro
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYMCICHUS C MCIOIb30BAHUEM TOHATHA
«MaccoBasi JI0Jsl BeLIeCTBa B pacTBOpe», OOBEMHBIX OTHOIICHUN Ta30B MPH XUMHYECKUX
peaKmmsax, Macchl BEIIECTBA UM 00BbEMA Ta30B 110 H3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe WIN
00bEMY OJTHOT'O M3 YYACTBYIOIIMX B PEAKIMHU BEUIECTB, TEIIOBOr0 3 QeKTa peakuu Ha OCHOBE

I M : : 3 ;ﬁq@mﬁgo 000 "KomnaHusa "TeHsop" ———

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:16 Ceptudukar 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22" (MSK)

MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b

PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop
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c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjIa MOIH30BAHUS XUMHYECKOW MOCYIO0N H
1a00paTopHBIM 000pPYIOBaHHUEM, a TAK)KE IpaBUiIa OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBIOTHEHUIO JTa00paTOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBHIMOJHATE XUMHUYECKUH SKCIEPUMEHT
(paznmokeHue TEpOKCHIA BOAOPOAA B NPHUCYTCTBUHM KaTalu3aTropa, OINpeeNieHue Cpelbl
PacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHHOIO HHINKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIMH, PeakiMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakiuu Ha
cynbdar-, kapOOHAT- W XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE HKCIEPUMEHTATBHBIX
3amau mo Temam «Metamney u «Hemeramib») B COOTBETCTBUM C TPAaBUTIAMH TEXHHKHU
0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMHU M JIAOOPATOPHBIM 000pY0BaHUEM, MTPEACTABIATh
pe3yibTaThl XMMHYECKOr0 S3KCIepUMEHTa B (hOpME 3alUCH ypPaBHEHUH COOTBETCTBYIOLIMX
peaxkuuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XMMUYECKYI0 HH(POPMAIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKAIUU, IHTepHET U ApYTruX);

c(OPMHPOBAHHOCTh YMEHHUH COONIONATh TMpaBHJA HKOJOTHYECKH LEIecO00pa3HOro
MOBEIeHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B LENSIX COXPAaHEHHUS CBOETO 370POBbS U
OKpY’Karollleld IpUPOIHONW Cpelibl, OCO3HABATh OMACHOCTb BO3JEHCTBHUS Ha KUBbIE OpraHU3MBI
OTpeneNnEHHbIX BeIIecTB, MOHMUMas cMmbica nokazatens [1JIK, moscHATs Ha mpumepax CroCOObI
YMEHBIIICHUS ¥ MPEIOTBPALCHHUS UX BPEIHOTO BO3ICHCTBUS Ha OPTaHN3M UEIIOBEKa;

JUIsE OOYYaIOUIMXCSl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI: YMEHUE NPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL CIIETIBIX U CTAO0BUAALINX O0YYAIONUXCS: YMEHUE UCTIOIb30BATh PeNlbe(PHO-TOUCUHYIO
cuctemy obo3HadueHuit JI. bpaitns ms 3anucu XuMudeckux Ghopmy.

Onepatop 340 000 "KomnaHus "TeH3op"
[IOKYMEHT MOAMWUCAH 3MIEKTPOHHOW MOANUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE 18.10.24 11:16 Ceptudukar 375104C801B808644DF14FFEB2878CA1

YYPEXXAEHWE "CPE[HASA OBLLLEOGPASOBATE/IbHAS LLIKOJIA N22" (MSK)
MYHULUUNAJIBHOIO OGPA30OBAHUA TOPOACKOM OKPYI CUM®EPONOJIb
PECMNYBJINKUM KPbIM, KyxHuHa Bepa AnekcanaposHa, [impekTop
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10 KJIACC
KosaunvecTBo 4acos
HaumenoBaHue pa3ie/ioB
Ne i/t Konrpoasubie | IIpakrtuueckue | JlaGopaTtopubie | DJeKTpoHHbIE (HH(pPOBBIE)
U TeM MPOrpaMMBbI Bcero
padoTbI padoThI ONbITHI o0pa3oBaTesbHbIE Pecypchl
Pa3znen 1. TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMUM
Ipenver opranuyeckoi Tpenaxep "O6maxo 3HaHMI".
11 xumuu. Teopus cTpoeHus 4 5 Xumus. 10 kiacc,
' OpPraHUYeCKUX COCTMHEHUM 000 "®wu3ukon J1ad"
A. M. BytiepoBa https://oblakoz.ru/
Hroro no pazneny 4
Pa3nen 2. Yriesoaopoasi
Tpenaxep "O6nako 3HaHM".
21 HpeﬂeHBHBIe YrIa€BOOOPOIABI 2 1 Xumus. 10 KJjacc,
' — aJIKaHbl 00O "®wuzukon JIabc"
https://oblakoz.ru/
HenpenenbHble Tpenaxep "O0nako 3HaHMIA".
Xumus. 10 kmace
2.2 €BOJIOPOIIBL: AIKEHBI, 6 1 1 ’
YIIICBOMOPOAR!- AXKCHEL 00O "duzukon JIad"
ATTKA/HCHES, AITKHHET https://oblakoz.ru/
Tpenaxep "O6sako 3HaHUMR".
93 Apomarndeckue 5 Xumus. 10 knace,
' YIJIEBOJOPOIBI 000 "®uzukoH JIac"
https://oblakoz.ru/

[IOKYMEHT NMOAMWCAH 3IEKTPOHHOW NMOAMMUCHIO

MYHUUUNAJIbHOE BIODKETHOE OBLLEEOBPA3OBATEJIbHOE
YYPEXXAEHMUE "CPEAHSAA OBLLLEOGEPA30BATEJ/IbHAS LLUKOJIA N22"
MYHWULUMANIbHOIO OGPA30OBAHWS FOPOZICKOW OKPYI CUM®EPOINOJ1b
PECMYBJIMKU KPbIM, KyxHuHa Bepa AnekcaHapoBHa, [MpekTop

18.10.24 11:16

(MSK)

OnepaTtop 340 000 "KomnaHus "TeH3op"

Ceptudmkat 375104C801B808644DF14FFEB2878CA1
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[IpuponHble HCTOUHUKH

Tpenaxep "O6sako 3HaHUR".
Xumus. 10 knacc,

2.4 1
ymeBOIgOp OMOB M HX 3 00O "®wuzuxon Jlag"
IIEpEPabOTKa https://oblakoz.ru/
Hroro no pazneny 13

Pa3znen 3. Kuciopoacoaep:xamme opraHudecKue coeInHeHust

3.1

Crouptel. ®enon

Tpenaxep "O0naxo 3HaHUH".
Xumusg. 10 xnacc,
00O "dwuzuxon JIad"
https://oblakoz.ru/

3.2

Anwnerunpl. KapOonoBbie
KUCIOTHI. CIIOKHBIC 3PHUPBI

Tpenaxep "O6sako 3HaHUR".
Xumus. 10 knacc,
00O "®duszukon Jlad"
https://oblakoz.ru/

3.3

YrneBoabl

Tpenaxep "O6nako 3HaHM".
Xwumus. 10 knacc,
00O "®uszukon JIad"
https://oblakoz.ru/

Hroro no pazgeny

13

Pa3nen 4. A3oTcoaep:kanine opraHuyecKue coeTMHeHusl

4.1

AMUHOKHUCIIOTEL. benku.

2

Tpenaxep "O6sako 3HaHUR".
Xumus. 10 knacc,
https://oblakoz.ru/

Hroro no pazgeny

2

Pasnen S. BeicokoMoJIeKy /I pHbIe COCAUHEHU S

5.1

ITnactmaccel. Kayuyku.
Bomnokna

2

Tpenaxep "O0naxo 3HaHMH".

[IOKYMEHT NMOAMWCAH 3IEKTPOHHOW NMOAMMUCHIO

MYHULUMUNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHMUE "CPEAHSAA OBLLLEOGEPA30BATEJ/IbHAS LLUKOJIA N22"
MYHWULUMANIbHOIO OGPA30OBAHWS FOPOZICKOW OKPYI CUM®EPOINOJ1b
PECMYBJIMKU KPbIM, KyxHuHa Bepa AnekcaHapoBHa, [MpekTop

18.10.24 11:16

(MSK)

Xoamaas 240K Heenanns "Tensop"

Ceptudmkat 375104C801B808644DF14FFEB2878CA1
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000 "®uszukou JIad"
https://oblakoz.ru/

Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 9 2 8
I[MPOI'PAMME

[IOKYMEHT NMOAMWCAH 3IEKTPOHHOW NMOAMMUCHIO

MYHULUMUNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE 18.10.24 11:16
YYPEXXAEHMUE "CPEAHSAA OBLLLEOGEPA30BATEJ/IbHAS LLUKOJIA N22" (MSK)
MYHWULUMANIbHOIO OGPA30OBAHWS FOPOZICKOW OKPYI CUM®EPOINOJ1b

PECMYBJIMKU KPbIM, KyxHuHa Bepa AnekcaHapoBHa, [MpekTop

OnepaTtop 340 000 "KomnaHus "TeH3op"

Ceptudmkat 375104C801B808644DF14FFEB2878CA1
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11 KJIACC
KosmuecTBo yacoB
No 11/ HaumeHoBaHue pa3ie/ioB K - DyekTpoHHbIE (HU(pPOBLIE)
) ¥ TeM MPOrpaMMbl Bcero OHTPOIBHLIE PAKTHHICCKHE | TabopaTopubie o0pa3oBaTe/IbHBIE PeCypPChI
padoThI padoThI OIBITHI
Paznen 1. TeopeTuyeckne 0CHOBbI XUMHHU
C Tpenaxep "OO6nako 3HaHUN". XUMHSL.
TPOCHHE aTOMOB. 11 x1ace
[Tepronuueckuit 3aK0H U 000 "CDI/ISI/IKO;I Ta6"
1.1 ITepnoandeckas cucrema 3 https://oblakoz.ru/
XMMHYECKHX DJIEMEHTOB JI. http://school-collection.edu.ru/
. MenneneeBa
Tpenaxep "OO6mnako 3HaHUN". XUMHUSL.
C 11 knacc,
1.2 TPOCHUEC BCIICCTBA. 4 000 "®uzukoH J1ab"
MHoroo0pasue BelecTB https://oblakoz.ru/
http://school-collection.edu.ru/
Tpenaxep "O06nako 3HaHUN". XUMHSL.
11 knacc,
1.3 XUMHYECKUE pEeaKLIUN 9 1 1 2 000 "®u3zukon Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro mo pazneny 16
Pa3nen 2. Heoprannyeckasi xumust
Tpenaxep "OO6nako 3HaHUN". XUMHSL.
11 knacc,
2.1 Meraer 6 1 2 00O "®u3zukon JIad"
ORI’ DA PR RGP s "Tewsop”

JOKYMEHT NOAMNNCAH SNIEKTPOHHOM NOANNCHIO

MYHULUMUNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE 18.10.24 11:16 Ceptudukat 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHMUE "CPEAHSAA OBLLLEOGEPA30BATEJ/IbHAS LLUKOJIA N22" (MSK)

MYHWULUMANIbHOIO OGPA30OBAHWS FOPOZICKOW OKPYI CUM®EPOINOJ1b

PECMYBJIMKU KPbIM, KyxHuHa Bepa AnekcaHapoBHa, [MpekTop
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http://school-collection.edu.ru/

2.2 Hemeramist

Tpenaxep "O0naxo 3HaHui". Xumus.

11 knacc,
8 1 1 3 000 "®uszukox J1ad"

https://oblakoz.ru/
http://school-collection.edu.ru/

Hroro no pazgeny 14
Pa3nen 3. XumMusa u :Ku3Hb
Tpenaxep "O0naxo 3HaHui". Xumus.
11 knacc,
3.1 XUMUS U )KU3HDb 4 00O "®usukon Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3 7
ITPOTPAMME

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMWCAH 3IEKTPOHHOW NMOAMMUCHIO

MYHULUMUNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE 18.10.24 11:16 Ceptudukat 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHMUE "CPEAHSAA OBLLLEOGEPA30BATEJ/IbHAS LLUKOJIA N22" (MSK)

MYHWULUMANIbHOIO OGPA30OBAHWS FOPOZICKOW OKPYI CUM®EPOINOJ1b

PECMYBJIMKU KPbIM, KyxHuHa Bepa AnekcaHapoBHa, [MpekTop
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OnepaTtop 30 000 "KomnaHus "TeH3op" ——
JOKYMEHT MOAMUCAH SNEKTPOHHOWM NOAMUCHIO

MYHUUUNAJIbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:16 Ceptudukar 375104C801B808644DF14FFEB2878CA1
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N22" (MSK)

MYHWULMUMNAJIbHOrO OEPA3OBAHWS FOPOZACKOW OKPYI CUM®EPOINO/b
PECNYBJINKMU KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop
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JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 18.10.24 11:16
YUYPEXXAEHMUE "CPEAHSAS OBLLLEOBPA3OBATEJ/IbHAS LLIKOJIA N22" (MSK)
MYHWULMMNAJIbHOIO OGPA3OBAHWS! FOPOZACKOW OKPYI CUM®EPOINOJb

PECNYBJINKM KPbIM, KyxHnHa Bepa AnekcaHapoBHa, vpekTop

OnepaTtop 340 000 "KomnaHus "TeH3op"

CepTudukar 375104C801B808644DF14FFEB2878CA1




