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HHOACHUTEJIBHAA 3AIIUCKA

[TporpammMa 1o XMMHUM Ha YpOBHE CpeAHEro oouiero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbpHoro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTEbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpazoBarensHoM cragaapre COO, ¢ yuérom Konuenmuu npenogaBanus y4eOHOTO IMpeaMeTa
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 roxa» (Pacniopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY IOJIX0/IOB K pa3padOTKe MPOrpaMMbl 10 XUMHH, K OIPEACTICHUIO O0IIeH CTpaTeruu
00y4eHUsI, BOCIIUTAHUS M Pa3BUTHs OOYYarOUIMXCSI CPEACTBAMH Y4EOHOTO MpeaMera <« XHMUs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHLENTyalbHble nonoxeHuss @I'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COJIepiKaHMs, Pe3yJIbTaTOB 00yueHHs U TpeOOBAaHHUN K YPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe  0o0Opa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeoOpa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMOW YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEPIIAIOIIMM 3TAllOM peali3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIINX LIEJIOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TPUPOJII, (POPMHUPOBAHKS MHUPOBO33PEHUS M OOIICH KyJIbTYPhl YeJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peanmsyercs xumudeckoe o0Opa3oBaHHE OOYYAMOIIMXCS HA YPOBHE CPEAHETO0 OOIIero
o0pa3oBaHUs CpeCTBAMU y4eOHOro mpeamera «XUMHUs, COAepKaHUe U MOCTPOSHUE KOTOPOTO
OTpeNieJIeHbl B MPOrpaMMe MO XUMHUU C y4€TOM CHelu(UKHd HAyKH XUMHH, €€ 3HAUCHHUS B
MO3HAHUM TPUPOJIBI U B MATEPUAIBHON KU3HU OOIECTBA, a TAakKXKe ¢ YUETOM OOIIUX IeNel H
MPUHITMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpPEIHEro OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPaeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/JIaHUM HOBOM 0a3bl MaTepHalbHON KylnbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpy’KaroleM MHUpe Kak 0 €IMHCTBE MPUPOJIBI U YeIOBeKa, KOTOPoe POPMUPYETCS B XUMHH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJACTSIMHU MPUMEHEHHUSI.

TecHO B3aMMOAEHUCTBYS C IPYTHMH €CTECTBEHHBIMU HAYKaMHU, XUMHs CTajla HEOTHEMIIEMOM
4acTbl0 MUPOBOHM KYJNbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXAO0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTHIl HalpaBjleHa Ha pelleHHe MoOaNbHbIX Mpo0JieM YCTOWYMBOIO pa3BUTHUSA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0POBBS.

B cootBercTBMM C OOMMMH LENSIMH W TNPHHLUIAMH CpPEIHEro ooOmiero oOpa3oBaHMs
conepkanue npeamera «XuMus» (10—-11 kmaccsl, 0a30BbIi ypOBEHb N3YUEHHSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s



BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJIOIHKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTraBisitolIMMHU npeaMeTa « X uMUs» SIBISIOTCS 0a30Bble Kypchbl — «Opranudeckast XUMHs
u «OO011as ¥ HeOpraHUYeCcKas XUMHUSI», OCHOBHBIM KOMIIOHEHTOM COZICPKAHUSI KOTOPBIX SBJISIOTCS
OCHOBBI 0230BOI HAYKH: CHCTEMAa 3HAHUH 110 HEOPTAHUYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUH U3
001elt XMMHUH) U OpraHrudeckoil Xumuu. @opMupoBaHre JaHHON CUCTEMbl 3HAHUN TTPH U3YYECHUHN
npeaMera 00ecreuyuBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOTO00pa3us BEIECTB Ha OCHOBE
OOLINX MOHSTHIA, 3aKOHOB ¥ TEOPUN XUMHH.

Crtpykrypa conepkanus KypcoB — «Opranndeckast xumus» u «O01as U1 Heopranuyeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPAMME 10 XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHHYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCUUECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIWHEHUM, a
TaKK€ HAa YPOBHE CTEPEOXMMHYECKHUX M JJIEKTPOHHBIX IPEACTABICHUN O CTPOEHHUM BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce opraHnyeckod XUMHUU MOJIY4arOT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Ton HOBBIM YIJIOM 3peHHsI B IpenMere «XuMmus» 0a30BOro ypoBHS paccMaTpHUBaeTcCs
U3y4eHHbII Ha YpPOBHE OCHOBHOIO o0OIIEero o0pa3oBaHHs TEOPETHMUYECKUM Marepuan u
q)aKTOJIOFI/I‘-IeCKI/Ie CBC€IACHHA O BEUIICCTBAX U XUMHYECKOM pCaKknuu. TaK, B 4YaCTHOCTH, B KYpCC
«O01mas 1 HeopraHuyeckas XMMHUsA» OO0y4aroIUMCS MPEJOCTaBIAETCS BOZMOKHOCTb OCO3HATh
3HaUEHUE NEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOTMYECKUX MO3UIINM,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 10
OOBSACHSIONIEN U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaXKHEWIIHMX BEHIECTBAaX, X COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE 0 XUMUUECKUX PEAKLHUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B I[IO3HABATEIBHON U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0OJIACTH TEOPUH U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUICKTYAJIbHBIX U KCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a1ad. B menom conepkanue
y4aeOHOro mpeaMera «XuMHUs TaHHOTO YPOBHS U3YYEHHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCOYCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAHWYECKOTO U OPTraHUYECKOTO MHUpPA, O0YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, ITIO3HABAEMOCTb ITPUPOJHBIX SBJIECHUNA MYTEM DKCIEPUMEHTA
W peIIeHUS TPOTUBOPEYHH MEXKIy HOBBIMHU (aKTaMH W TCOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XUMHUHU B PEIICHUH DKOJOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B rutane pemenust 3ajau BOCOUTAHUS, Pa3BUTHS U COLIMATM3AIMN 00YJatOUXCsl IPUHSThIE
IpOrpaMMOil MO XUMHHM MOJXOAbl K OMNpPENEICHHUIO COJEp)KaHUS U TOCTPOEHHUs IperMera
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JeHCTBHH, uMMeromux 0azoBoe
3HaYeHWe UId Pa3JIMYHBIX BHJIOB JEATEIBHOCTH: pelleHus mpobieM, IMOoHCKa, aHalu3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTH, 3aHI/IMaIOHl€I>'I Ba>XHO€ MECTO B IIO3HAHUU XUMHU.

B nmpaxTuke npenogaBaHus XMMHH Kak Ha YpOBHE OCHOBHOTO O0IIEro o0Opa3oBaHus, TaK U
Ha YpPOBHE CpeHEro 00111ero o0pa3zoBaHusl, P OMPEICIICHUN COJAEPKATEIbHON XapaKTepUCTUKU
Lened W3y4eHHs IIpelMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TPAJULMOHHO
npu3Haércss (GOpMUPOBAaHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON JI€ATEIbHOCTH YEIOBEKA U KAK OJJHOI'O U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3pEHHs] TaKOM MOJIXOJ K OIMpPENEICHHIO Iesield U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPAaBIAaHHBIM.

CornacHo JaHHOW TOYKE 3pPCHHS TJABHBIMH IICIIIMA H3y4YeHHS IpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

e (QopmHupoBaHHE CHUCTEMbl XUMHUYECKMX 3HAHMM Kak BaKHEWIIEH cocTaBIsIOLIEeH
GCTGCTBGHHO-HaYQHOﬁ KapTUHBI MHpa, B OCHOBC KOTOpOfI JICKAT KIKYCBBIC IIOHATHUA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPHH XHMHH, OCBOCHHE $3bIKa HAyKH, YCBOCHHUE U
MOHUMAHUE CYIIHOCTU JIOCTYMHBIX OOOOIICHUH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHKME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIHi, HEOOXOMUMBIX IJIsi MPUOOPETeHHs] YMEHUI OpPHUEHTUPOBATHCS B
MHPEC BCUICCTB 1 XUMHUYCCKUX HBHGHHﬁ, HMCIOIUX MECTO B IMpHUPOAC, B HpaKTI/I‘IeCKOﬁ n
MOBCE/IHEBHOM JKU3HH;

® Pa3BUTHC YMGHI/Iﬁ M cIOCO00B JACATCIIbHOCTH, CBA3aHHBIX C H8.6JIIOIIGHI/ICM u O6’b$[CH€HI/I€M
XUMHYECKOTO JKCIHEPUMEHTa, COONII0JIEHHEM TMpaBuil 0Oe3omacHoro oOpalieHus ¢
BEIIECTBAMH.

Hapsny ¢ atum, copepxarenibHas XapakTepUCTUKA LEled U 3a7ad U3y4eHUs IpeaMeTa B
porpaMMe 1o XMMHH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU B
cucreMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJBIIECH CTENeHN
OTHa€TCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUYeHUs], OpPUEHTHPOBAHHOM
Ha TMOJTOTOBKY BBITYCKHHKa 0O0II€00pa3oBaTebHON OpraHM3alliM, BIIAJCIONIEr0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSMH aKTUBHOI'O
MOJIYYCHHA 3HAHUH " MIPUMCHCHUA UX B peanLHoﬁ JKU3HU IJ1d pCHICHUA MMPAKTUYCCKUX 3aaa4.

B cBa3m ¢ atum npu MH3YUYCHUM MNOPCIMETa «XHUMHUS AOMUHHPYIOIICC 3HAUCHUC
HpI/IO6peTaIOT TakKuC OCJIM U 3aJa4H, KaK:

ajanTtanys o0yJaromxcs K yCJIOBUSM JUHAMUYHO Pa3BUBAIOILErocs MUpa, GopMHUpOBaHUE
UHTEJUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamM000pa30BaHHIO, COTPYIHHYECTBY,
CaMOCTOSATEIIBHOMY IPUHATHIO TPAaMOTHBIX PEUICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYALHsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IIPUMEHEHUEM,;

dopmupoBaHrne y OOYYalOMIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE TS PA3IMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPOOIIeM,
MIOWCKa, aHalu3a MU 00paboTKM HMHQPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NEeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKH C
MO3HUILUN HKOJIOTHUECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OPTaHHU3M YeJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIBHBIX U TBOPYECKHX CIOCOOHOCTEH
o0Oy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHU B



COOTBETCTBUM C KU3HEHHBIMU ITOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE
TEXHOJIOTUH JUIsI IOMCKA U aHAJIN3a y4eOHOM M HayYHO-TIOMYISpHOI HH(POPMAITMH XUMHUYECKOTO
CoZepKaHUA;

(dbopMEpoBaHUE U Pa3BUTHE Y 00YUYAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydarouxcs yOexx 1IEHHOCTH B TyMaHUCTUYECKON HAIIPaBJIEHHOCTU XUMUH,
e BaKHOW pONM B PEUICHWU TIJOOAIBHBIX NpPOOJIEeM palMOHAIBFHOIO MPHUPOIONONB30BaAHHUS,
IIOTIOJIHEHHSI YHEPreTUYECKUX PECYpCOB M COXPAHEHMs NMPUPOJHOIO PAaBHOBECHUS, OCO3HAHMS
HE00X0IMMOCTH OEpeKHOTO OTHOIICHUS K IPHPOJIE U CBOEMY 3/I0POBBIO, @ TAKXKE MPHOOPETEHUS
OIIbITA UCIIOJIB30BAHMS IOJYYEHHBIX 3HAHUM Ul NPUHATHS I'PAMOTHBIX PEIIECHUN B CUTYyalUsX,
CBS3aHHBIX C XMMHUYECKUMU SIBJICHUSIMHU.

B yuebHom mnaHe cpenHero obuiero oOpa3oBaHHs MpeaMeT «XuMHs» 0a30BOro YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTi «EcTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

OO0mee 4ncio 4acoB, OTBENEHHBIX IS M3YYEHHUS XMMHHU, HA 0a30BOM YPOBHE CPEIHETO
obmero oopazoBanusi, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 gaca (1 gac B Hezemto).

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTuquKue OCHOBBI OpFaHquCKOﬁ XUMHUHU

[Ipenmer opraHudeckod XuMuu: €€ BO3HMKHOBEHME, pa3BUTHE M  3HA4YCHHE
B IIOJTyYE€HUU HOBBIX BELIECTB U MaTepUajoB. Teopus CTPOCHUsI OpPraHMYECKUX COCIUHEHHUH A.
M. BytnepoBa, €€ ocHOBHbIE MOJOXKEHUsA. CTPyKTYpHblEe (OpPMYJIbI OpPraHMYECKUX BEIIECTB.
['omomnorus, nzomepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHUSX — OJMHApHBIE U
KpaTHBIE CBSI3H.

[TpencraBienue o kiaccuUKaluy opraHuuecKux BeniecTs. HoMeHkmaTypa opraHmuecKkux
coeuHEHUH (cucTeMaTndeckas) U TpUBHAJIbHbIE HA3BAaHUS BAKHEHIIINX MTPeJICTaBUTENEN KIIacCoB
OpraHUYEeCKHUX BEILECTB.

OKCIepHMEHTAIbHBIC METObI M3YYCHHUS BEIICCTB M MX IPEBPAlCHUN: 03HAKOMIICHHE C
06p33HaMI/I OpPTraHNYCCKUX BCIICCTB M MaTcpUalaMHd Ha MX OCHOBE, MOACIUPOBAHHUE MOJICKYII
OpraHu4Y€CKUuX BCUICCTB, Ha6n}0)1eH1/1e n omnucCaHue JACMOHCTpAallMOHHBIX OIIBITOB IIO
MMPEBPAIICHUIO OPIraHNYCCKUX BCILICCTB IIPH HAIr'pCBAHUUN (HJ'IaBJIeHI/Ie, O6y1"J'II/IBaHI/Ie )51 FOpCHI/IC).

Yraesoaopoabl



AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTHMYECKUU psia. MeTaH M 3TaH — MpOCTEUIIHe
IPECTaBUTEIN ATKAHOB: (PU3MUYECKUE M XUMUYECKUE CBOMCTBA (PeaKkiiuy 3aMeIeHHs U TOPEHUs),
HAXO0XJICHUE B IPUPO/IE, TOTYUCHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHN PsiAl. DTWIEH U NPOIWIEH — IpOoCTeme
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHE M XHUMHUYECKHE CBOMCTBA (pEaKkiMy TUAPUPOBAHUS,
rajJJoreHUpPOBAHUS, TUAPATALUHU, OKUCIICHUS U IOJIMMEpU3alluN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MetwnOyramueH-1,3: cTpoeHHE, BaXHEHIINE XUMHYCCKHE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETUUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHs, TOMOJIOTMYECKMHA psa. ALeTWIeH —
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKUE CBOMCTBA
(peakuy ruIpupoOBaHus, raloOreHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), IOJyUYCHUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHue, (QuU3MYeCKHE M XMMUYECKHE CBOICTBa (peakuuu
raJIOTEHUPOBAHUSL M HUTPOBAHUS), MOJIYYEHME M IpUMEHEeHue. Jonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAUJICKAITIME K Pa3TUYHBIM KJIaccaM.

[IpupomHBIE UCTOYHHUKH YIIeBOAOPOIOB. [IpHpoaHbIi Ta3 M MONMYyTHBIE HE(TSIHBIE Ta3bl.
Heds u e€ npouncxoxaenne. CiocoObl mepepaboTKu HEPTH: IEPETOHKA, KPEKUHT (TEPMHUYECKHIA,
KaTaJUTUYECKUil), mupoiamu3. IIpoaykTel mepepaboTkun HedTH, HX NpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOAYKTHI €r0 MepepadboTKy.

DKCIepUMEHTAIbHBIE METOJIbI M3YUYEHUS BEIIECTB U MX MPEBPAICHUN: 03HAKOMIICHHE C
oOpasiamu IuiacTMace, KayuyykoB U pe3uHbl, koiuiekuuu «HedTe» u «Yronwy», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOT€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HUE €r0 CBOMCTB.

PacuérHbie 3aga4u.

Bolunicnenuss mo ypaBHEHMIO XMMHMUYECKOM peakiuu (Maccel, 00bEMa, KOJIMYECTBa
HCXOJ/IHOTO BEIIECTBA WIIM MPOAYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WIH MIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamye opraHuueckue coeInHEeHsI

[IpenenbHBIE OAHOATOMHBIE CHOUPTHL. METaHONT W OSTaHON: CTpOeHHue, (U3HUecKue Hu
XUMUYECKHE CBOMCTBA (pEakIMM C aKTUBHBIMU METAJIaMH, TajJOoreHOBOJAOPOJIaMH, TOPEHHE),
IpUMeHEHNE. BOOOpOAHbIE CBA3M MEXKIY MOJIEKYJIaMU CIUPTOB. /[elicTBMe METaHOIa U 3TaHOJIA
Ha OpraHU3M Y€JIOBEKA.

MHuoroaroMHEIE CIIMPTHI. OTHICHIIINKOIL U TIMLOEPHUH: CTPOCHHC, (1)I/ISI/I‘-IGCKI/IC u
XUMHYSCKHE CBOMCTBA (BSaHMOHefICTBI/IC CO CJIOYHBIMH METAJIJIAMH, KAUCCTBCHHAA PCAKIIUA HA
MHOI'OATOMHBIC CHI/IpTLI). I[ef/'ICTBHe Ha OpraHu3M YCJIOBCKaA. HpI/IMeHCHI/IC rimnepruHa U
OTUJIICHT JIMKOJIA.

@DeHoJI: CTPOCHHE MOJIEKYJIbI, (PU3NUEcKHe U XUMUYecKue cBOMCTBA. TOKCHYHOCTD (eHoa.
[Tpumenenue penona.



Anpneruapl U kemowvli. Dopmanpaerun, aneTadbleTHI; CTpoeHue, (u3nyeckue u
XMMUYECKHE CBOMCTBA (peaklMM OKHUCIEHUS M BOCCTAHOBIICHUS, KaYECTBEHHbBIC PEAKIIHH),
MOJTyYCHUE ¥ TIPUMECHCHHE.

OHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KUCIOTH. MypaBbHMHAsA U YKCYCHAsl KUCJIOTHI:
CTpoeHue, PU3NIecKre M XUMUIECKUE CBOMCTBA (CBOIMCTBA, 00IIME IS KJIacca KUCIIOT, PEaKIus
sTepudUKaIuu), TOJydeHHe U TmpuMeHeHue. CTeapuHOBas W OJEHUHOBAs KHCJIOTHI Kak
MPEJICTABUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICITUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEHUCTBUE.

Crnoxnble 3¢Upbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

VYriaeBozpl: cocTaB, KIacCUpUKaALMs YIIeBOJOB (MOHO-, TU- U nosucaxapusl). [oko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJICKYJbI, (PU3NUYECKUE M XMUMUYECKHE
cBoiicTBa (B3aumozeicTeue ¢ rugpokcusom meau(Il), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHUE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHUE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. PoTocunTe3. PpyKTO3a KaK H30MEpP IITFOKO3BI.

Kpaxman u memironosa Kak npupojHbie moiauMmepsl. CTpoeHUE Kpaxmalia U IeJUTFOJIO3bI.
dusnyeckue 1 XUMHUECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHUs BELIECTB W MX MPEBPALEHUN: NpOBEIEHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, Ka4eCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHbIX
cnupToB (B3aumopeiicTBue rmuepuHa ¢ ruapokcugom menu(Il)), anpaernmoB (okucieHue
aMMuaydHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoaeiicteue kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuérHbie 3a1a4n.

Bolunicnenuss mo ypaBHEHHIO XMMHMUYECKOM peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOJYKTOB PEAKIUN).

A30TcoepKale OpraHnYeCcKue COeAMHEHUSI.

AMUHOKHUCIIOTH Kak aMmpOoTepHbIe OpraHnueckue coequueHus. dusndeckre u XUMUYECKUE
CBOMCTBa AaMHUHOKHCIOT (Ha TpUMEpe TJIMIMHA). buonormyeckoe 3HaYeHUE AMHUHOKHCIIOT.
Ilentuasbl.

benku kak mpupoHBIE BHICOKOMOIEKYISIpHBIE coeAnHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTUYHasT CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHBIE PEaKIINH Ha OCIKH.

BKCHeDI/IMeHTaHBHBIe METOAbI M3YVUYCHUA BCHICCTB M HX HDeBDaH_[eHI/II\/'IZ Ha6J'IIO)IeHI/Ie n
OMKCAaHHUE JCMOHCTPAIIMOHHBIX OMBITOB: JACHATypalus OENKOB MNpH HarpeBaHWU, IBETHHIC
peakiuu OeTKOB.

BbicokomouieKyIsipHbIe COeTUHEHHUS



OcCHOBHBIE NOHATUSA XHMHH BBICOKOMOJIEKYJIAPHBIX COCOUHEHHMN: MOHOMEp, IOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyJspHass Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH — IIOJIMMEPHU3ALUs U OJINKOHICHCALINS.

OKCIIEPUMEHTAIbHbIE METOJbl M3YUYEHHUs BELIECTB U WX MPEBPALICHUN: O3HAKOMIIEHHUE C
o0OpasiamMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnopeaIMeTHEIE CBA3H.

Peanm3zanusi MeXIpeIMETHBIX CBSI3€ MPU M3YyYEHUHM opraHuudeckoil xumuu B 10 kmnacce
OCYIIIECTBIISIETCS. 4Yepe3 HMCIOJb30BaHWE KaK OOIIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK U
TIOHSTUH, SBIISIOIIUXCS CUCTEMHBIMU JUTSI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAyYHbIC TIOHSTHS: SBJICHUE, Hay4YHbId (akT, THIOTE3a, 3aKOH,
TEOpHs, aHaluW3, CHHTE3, KIacCUPUKALUs, TMEePUOJUIHOCTh, HAOIIOJCHNE, W3MEPECHHE,
AKCTIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PM3MUCCKHUE BETMUNHBI U TUHUIIBI KX
A3MEpPEHUS.

Bbuonorus: kierka, opraHusM, Omocdepa, OOMEH BEHIECTB B OpraHu3Me, (HDOTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KUPbI, PepMEHTHI).

Feorpa(bml: MHHCEPAJIbl, TOPHBIC TIOPOJBI, ITIOJIC3HBIC NCKOITACMBIC, TOIJIMBO, PECYPCHI.

TexHonorus: IMUIICBBIC ITPOAYKTBI, OCHOBbI PAIUOHAJIIBHOI'O IMUTAHUA, MOIOIIUEC CPEACTBA,
JICKAPCTBCHHLIC U KOCMCTUUYCCKHE ITPLCriapaThbl, MATCPUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX
BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teoperuyeckue 0CHOBbI XUMHHU

XuMuyeckuit 3nemMeHT. AToM. Slapo aroma, U30TONBI. OJIEKTPOHHAs 000JI0YKa.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 2neMeHThl. OCOOEHHOCTH
pacripesielieHus] AIEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JE€MEHTOB TEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTYpalLus aTOMOB.

[lepmonnueckuit 3akoH u Ilepuonuueckas cucremMa XHUMHUYECKUX 3ieMeHTOB /Jl.
N. MenneneeBa. CBsi3b NEPUOAMYECKOrO0 3aKkoHa M Ilepmogmyeckoil CUCTEMBI XUMHYECKHX
sanemenToB JI. U. MenaeneeBa ¢ COBpeMEHHOW Teopuel CTpPOEHHS aTOMOB. 3aKOHOMEPHOCTH
N3MCHCHUS CBOﬁCTB XUMHUYCCKUX DJICMCHTOB U o6pa3yeMHx nMHN HpOCTBIX " CJIOXKXHBIX BCIIICCTB
0 TPYIIaM U epruoaaM. 3HauYeHUue NEePUOIUUECKOro 3aKOHA B Pa3BUTHH HAYKH.



Ctpoenune BemiecTBa. XHMHYECKash CBs3b. BUIbI XUMUYECKON CBsI3M (KOBaJIEHTHAs
HEMOJISIpHasl W TIOJSpHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl 0Opa3oBaHMsl KOBAaJCHTHOMN
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpUuliaTeabHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BeniectBa MOJEKYISPHOTO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BeUIeCTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonaTtue o nucnepcHbIX cucremax. ICTUHHBIE M KOJUIOWIHBIE PAaCTBOPBI. MaccoBas 10y
BEILIECTBA B pacTBOPE.

Knaccugukaius Heopranudeckux coeJuHeHnil. HoMeHkaTypa HeOpraHMueCcKiX BEIIECTB.
I'eHeTnyeckas CBSA3b HEOPraHWMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIACCAM.

Xumuyeckas peakuusa. Kiaccupukanuss XMUMHUYECKUX peakUili B HEOPraHUYECKOW U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPTUU NPU XUMUUYECKUX PEaKLHUsX.

CKOpoCTh peaknuu, €€ 3aBHCHUMOCTh OT Pa3IMUHbIX (akTopoB. OOpaTUMBIE PEaKIIUH.
Xumuuyeckoe paBHOBecHEe. DaKkTOpbl, BIMSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuwmn Jle [larense.

OnekrponauTuueckas auccouuanus. CunpHbele U cialble 31eKTpoiuThl. Cpenga BOJIHBIX
pPacTBOPOB BEILIECTB: KHUCIasl, HEHTpalibHas, LIeI0YHasl.

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu.

OKCIEpUMEHTAJILHBIE METOJbl M3YYCHMsI BEIIECTB W WX NPEBPAIICHUNA: JEMOHCTpaLuUs
tabimnn «llepuoguueckass cucrema xumudeckux snemeHToB [I. U. MenpeneeBa», u3ydeHue
Mozieen KPUCTAJTINYECKUX PEIIETOK, HaOmro1eHue
Y OMKCaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3yioKeHHE MEPOKCHIa BOAOPOa B
IPUCYTCTBUM  KaTaJW3aTopa, OINPEACIEHUE Cpelbl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHMBEPCAIbHOIO MHJIMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIECHNE MPAKTHUYECKON pabOThI
«BnusHue pa3nn4HbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuérHbie 3a1a4u.

Pacuérel 1o ypaBHEHHMAM XUMHUYECKHUX PEAKLIHUM, B TOM YHCIIE TEPMOXUMHUUYECKHUE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATHUS «MACCOBAast JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsl. [Tonoxxenne HemeTayuioB B [lepruoaudeckoil cucteMe XUMHUYECKHAX YJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpoeHHUs aToMoB. dDu3nueckue CBOWCTBA HEMETAJIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XWMHUYECKUE CBONCTBA BAXKHEWIINX HEMETAUIOB (TallOT€HOB, cephl, azora, (ocdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOTHBIX

COCTMHECHUIN).

HpI/IMeHeHI/IC BaKHEHIIINX HEMETAJIJIOB U MX COCIMHEHUIA.



Meramnel. [lonoxkenune meramioB B [lepuoandeckoi cucteMe XUMUYECKHX J€MEHTOB /1.
. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusznveckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPsSKECHUN
METaJIJIOB.

XUMHYECKUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpHM, KaJMid, KaJbIMil, MarHuu,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

O61mue criocoObl noay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

3KCHCDI/IMGHT3HBHLIC MCTOAbI M3YYUYCHHA BCHICCTB W HX HDGBDaH_[eHI/II\/JI: HU3YUCHHUC
KOJUTEKIIMK «MeTaJlTbl U CIUIaBbl», 00pa3lioB HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4,
HAOJIIO/ICHUE W ONHCAHUE JEMOHCTPAlMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBUE
THIPOKCHUIA ATFOMHHHMS C PACTBOPAMH KHCJIOT M IIIeJIOUeH, KaueCTBEHHBIC PEaKIIMK Ha KaTHOHBI
METaJIJIOB).

PacuérHbie 3a1a4u.

Pacuérbl Mmacchl BemiecTBa nin 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMaA, KOIMUYECTBA
BELIECTBA) IPOJAYKTOB PEAKIIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHA ¥ KH3Hb

Ponp xuMuu B 00ecrieueHUN 3KOJIOFPI‘I€CKOI>1, BHGPFGTHqCCKOﬁ U IHIIEBOM 6630HaCHOCTI/I,
Pa3sBUTUH MCIAULIMHBI. Ilonsarue o HAayY4YHBIX MCTOJax IMMO3HaHHA BEHICCTB U XUMUUCCKHUX peaKHI/Iﬁ.

HpeIlCTaBJIeHI/IH 00 O6IIII/IX HAaYYHBIX ITPUHIHUITIAX IPOMBIIIJICHHOI'O ITOJIYUCHUA BaYKHEHIITNX
BCIICCTB.

YenoBek B MHpE BEIIECTB M MAaTEpPUAIOB: BAXKHEHIIWE CTPOUTEIBHBIE MaTEpHaIbI,
KOHCTPYKIIMOHHBIE MAaTE€pHUallbl, KPACKH, CTEKIJIO, KepaMUKa, MaTepUaibl s DJICKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCKHe U MUHEpPaJIbHbIE y10OpEHHUSI.

Xumus u 3J0POBEEC UYCJIOBCKA: IIpaBUJIa HCIIOJB30BaHUA JICKAPCTBCHHBIX IIPCIIapaToB,
ImpaBujia 0e30ImacHoro HUCIIOJIb30BaHUA npemnapaTron OBITOBOM XUMHNHU

B [IOBCEHEBHOU KU3HMU.

MexnopeaIMeTHBIE CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€il Ipy U3ydYeHuH o011el 1 HeopraHuyecko Xxumuu B 11
KJIaCCe OCYILIECTBIISETCS Yepe3 UCMOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK
U TIOHATUH, SBIIOIIMXCA CUCTEMHBIMHU JUISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
UKJIA.

OO61re ecTeCTBEHHO-HaYYHbIE TIOHATHS: Hay4HbIH (PakT, rUnoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBaHHE,
WU3MEpPEHHUE, SBJICHHUE.

®du3nka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI,
pPaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBa, (PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.



buonorus: kierka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomorus: XuMu4IecKas MNPOMBIIIJICHHOCTb, MCTAJLIYPIrHd, IPOU3BOACTBO CTPOUTCIIBHBIX

MaTCpHraJIOB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIINIJIEHHOCTD,
q)apMaLleBTI/IquKaSI IMPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIUMOHHBIX MaT€puraiosB, QJICKTPOHHAsA IIPOMBIIIJIEHHOCTD,
HaHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 110 XHMMHWKU HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPeE3yslbTaTaM OCBOCHUS OOYYArOIIMMUCS
IporpaMM CpeaHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
pOrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B COOTBETCTBUU C CHCTEMHO-AEATEIILHOCTHBIM MOJIXOAOM B CTPYKTYPE JIHYHOCTHBIX
pe3yJIbTaTOB OCBOCHUSI MpeIMeTa « X UMHSI» Ha YPOBHE CPEHETr0 00IIero 00pa3oBaHusl BbIICICHBI
CII/TYIOIIIIIE€ COCTABIISIOIIHUE:

OCO3HAHHUC 06y‘IaIOIJ_[I/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KI[aHCKOﬁ HUACHTUYHOCTHU — TOTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHHUIO,

HaJIM4HuC MOTHBAIIMHU K 06y‘leHI/IIO;

IeJICHANPAaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEXJIEHUH JIMYHOCTH HAa OCHOBE KIIFOUYEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOCU JEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMMHYECKOTO
oOpa3zoBaHus;

HAJIMYUC NPaBOCO3HAHUA JKOJIOTHYECKOM KYJIbTYPBI H CIIOCOOHOCTH CTaBUTH Ocim u
CTPOUTDH KU3HCHHBIC IJIaHBI.

JIngHOCTHBIE pe3yIbTaThl OCBOCHHS MpeaMeETa « XUMUS TOCTUTAIOTCS B €IUHCTBE YUEOHOM
Y BOCIIUTATEJIBHOW AEATEIBHOCTH B COOTBETCTBUM C T'YMAaHHUCTHYECKUMH, COLMOKYIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJCalaMd POCCHUUCKOTO TPakIaHCKOTO OOIIecTBa,



NPUHATHIMU B OOLIECTBE HOPMAaMH M TMpaBUJIAMU TOBEACHHS, CIIOCOOCTBYIOIIMMHU MpoLieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH O0YJAFOIIUXCSI.

JIMYHOCTHBIE Pe3yNbTAThHl OCBOCHHS MPEAMETa «XHUMHUS» OTPAKAIT CHOPMHUPOBAHHOCTH
OTIbITa O3HABATENILHOM U MPAKTUUECKON NESTEIbHOCTH 00yUYaIOUIXCs M0 Pealn3alluy MPUHATHIX
B 00111€CTBE LICHHOCTEW, B TOM YHCJIEC B YACTH:

1) I'PaXKIAHCKOI0 BOCIIMTAHUA.

0CO3HaHMsI 00YJarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH, yBa)KEHUsSI K
3aKOHY U NIPaBONOPSAKY;

NpEaACTaBIICHHUA O COLOHUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOﬁ JACATCIIbBHOCTHU IIPU CO3aaHUU y‘le6HBIX IIPOCKTOB,
PCIICHHUN y‘Ie6HI>IX M ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH MOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYrHX
IIPY aHAJIM3€ Pa3IMYHbIX BUJIOB yUEOHOMN AESITEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEAUI0 OTEYECTBEHHOM
XHUMHH;

YBAXXCHHUA K HNPOHCCCY TBOPUCCTBA B obnactu TCOpHHU W NPAKTHYCCKOTIO IMPUMCHCHUA
XUMHH, OCO3HAHUA TOTO, YTO HOCTUKCHUA HAYKH €CTb PE3YyJIbTAT MJIMTCIBbHBIX Ha6J'II-0I[eHPII>i,

KPOIMOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O TpyAda y‘-IéHI)IX " MPAKTUKOB;

HHTEpECa W TIO3HABATCJIBHBIX MOTHUBOB B TIOJYUCHUHM W TOCICAYIONIEM aHAJIN3C
I/IHq)OpMaI_II/II/I 0 IMCPCAOBLIX JOCTUKCHHUAX COBpCMeHHOﬁ OTE€YECTBEHHOM XHUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH  OIIEHMBAaTh CHUTYallMd, CBS3aHHbIE C XHUMHUYECKUMH  SIBJICHUSMHU,
U IPUHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U

IICHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE MOBEACHUE H IMMOCTYIIKH CBOUX TOB&pHIIIGfI C HOSI/IIII/II\/'I
HPAaBCTBCHHLIX U ITPAaBOBbBIX HOPM U OCO3HAHUC HOCHG,I[CTBI/Iﬁ 9TUX IMOCTYIIKOB,

4) ¢popMHUpPOBaHUS KYJIbTYPbI 3/10POBbI:

MOHMMAaHUS IIEHHOCTeM 370poBOro M Oe3omacHoro obpasza >KW3HHM, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIro/IeHHsI MpaBuil 0€30MacHOro OOpalleHHsl ¢ BEIeCTBAMU B OBITY, IOBCEIHEBHOU
JKU3HU U B TPYAOBOU I€ATEIBHOCTH;



IMNOHUMaHHs LECHHOCTHU IIpaBUJI HWHAUBHUAYAJIBHOIO MW KOJIJICKTUBHOI'O 0€e301acHOTO
MOBCACHHS B CUTyAllUAX, YTPOKAIOIMNX 310POBbIO U ) KU3HU JIIOI[GI‘/JI;

OCO3HAHMS TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypeHHUsI);

5) Tpy10BOr0 BOCIIUTAHUS:

KOMMYHHKaTI/IBHOfI KOMIICTCHTHOCTH B y‘IC6H0-I/ICCH€I[0BaTeHBCKOI\/’I JACATCIIBHOCTH,
O6H.I€CTB€HHO HOHCSHOﬁ, TBOp‘IeCKOﬁ " APpYyrux BUJAX ACATCIBHOCTHU,

YCTAaHOBKM HAa aKTHBHOE Y4YacTUE B PELICHUU MPAKTUUYECKUX 3a7ad COIHAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YyYEHHIO MPOQecchuil pa3iIudHOro poja, B TOM YHCJIE Ha
OCHOBE ITPUMEHEHHUSI TPEIMETHBIX 3HAaHUH 110 XMUMUU;

YBa)X€HUS K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYI0BOU NEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIMBHUIYATIHLHOM TPACKTOPUH 00pa3oBaHus, Oy1yIie
npodeccuu u peanusanuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) IKOJIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 11eJIECO00PAa3HOr0 OTHOIICHUS K MPUPOJIE, KAK HCTOYHUKY CYIICCTBOBAHMSI
JKH3HH Ha 3eMIIE;

IMOHUMAaHHS TJI00aIbHOIO XapaKTepa 3KOJIOTHUYCCKUX np06neM, BJIMSAHHUA 5KOHOMHUYCCKUX
mponeccoB Ha COCTOAHUC HpHpO,Z[HOfI u COHH&HBHOﬁ CpCabl;

OCO3HAaHUA HeO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMUM JJIS peumcHus BOIIPOCOB
PauOHaJIbHOI'O NPHUPOAOIIOTIb30BAHUA;

AKTUBHOTO HEIPUATHA NCUCTBUM, MPHUHOCAIIUX BPEI OKPYKAIOIIEH NPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIU4¥sl PA3BUTOIO DKOJIOTMYECKOIO MBIIIIEHUS, JKOJOTUYECKOW KYJBTYPBI, OIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
[I03HABATENbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

MOHMMAaHUS CcHenuUKH XMMHUU KaK HayKd, OCO3HaHus €€ poiu B (HOpMHUPOBAHHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPECTaBICHUs 00 OKpYyKaloleM
MHpE KaK O €JUHCTBE IMPUPOJbI M YEIOBEKA, B NMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH W
peLIeHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;



yOexXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOW pPOJIM B CO3JAaHMU HOBOHM 0a3zbl MaTepUanbHOM
KYJBTYpPBl, PEIIEHUH I100aJIbHBIX POOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPEBO,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHHU MEIHUIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXJIOro 4jieHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTU: IIOHMMAaHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITECIIFHO MCIIOJIb30BaTh XUMHYCCKUC 3HAHUS I pCHICHUA HpOGJIeM
B pCAJIbHBIX JXU3HCHHBIX CUTYyallusAX,

HHTEPECA K IMTO3HAHUIO U HCCIICI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEphIBHOMY OOpa30oBaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYCHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TPY/la B Pa3INUHBIX cdepax NpodhecCuoHANBHON e TeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3yiabTaTbl OCBOEHHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero odIero 0opa3oBaHus BKIOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIIMXCS MEXIUCHMIIMHAPHbIE
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPaXKaroIue EeJI0CTHOCTh HAyYHOU KapTUHBI MUpa
U crienr(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sIBICHUE, MPOIECC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHNE, N3MEPEHNE, SKCIIEPUMEHT U APYTHe);

yHUBEpCaJbHblE  ydyeOHble  JieiicTBUA  (TO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
perynsTuBHble), oOecreunBarouie (GoOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00y4aroIuxcsi;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HCIIOJIb30BATh  OCBOEHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertamnpeaMeTHbIe PE3yIbTaThl OTPAKAIOT OBJIAJICHWE YHUBEPCAIBHBIMU YYCOHBIMU
[M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISITUBHBIMU JAEHCTBUSAMU.



OBaaaenue YHUBEPCAJIbHBIMHA y‘lCﬁHbIMl/l NMo3HaBaTECJIbHbBIMHU HeﬁCTBHHMH:

1) 6a30Bble JJOornYecKue AecTBUS:

CaMOCTOATENIBHO (HOPMYJIUPOBaTh U aAKTyaJU3UpOBaTh IpoOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OnpeaAciIATh LCIINU ACATCIbHOCTHU, 3adaBas IIapaMETpbl W KPUTCPHUU HUX JOCTUKCHMHI,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHHU 3HAHUMI HpI/IéMbI JJOTHYCCKOI'0O MBIINIUJIICHUSA — BBIICIATH
XapaKTEPHBIC IIPHU3HAKU MOHATHH U yCTaHaBJIMBAaTb HMX B3dHUMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIMEC MOHATHUA JIA 00BICHCHUS OTACIBbHBIX (baKTOB u SIBJICHI/If/’I;

BLI6I/IpaTb OCHOBAHHA U KPUTCPHUH TJIA KJ'IaCCI/I(bI/IKaI_II/II/I BCHICCTB U XUMHUYCCKHUX peaKuHﬁ;
YCTAaHABJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUSMU,

CTPOUTBH JIOTUUECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AaHAJIOTUH ), BHISIBIIATh
3aKOHOMEPHOCTH M MPOTHBOPEUUSI B PACCMAaTPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIF0YCHUS;

IPUMEHSTh B MPOLIECCE MO3HAHMSI, UCHOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeIH, IPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU PEmeHHH Y4eOHBIX
[IO3HABATEIIBHBIX U IIPAKTUYECKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJIEIIbHBIC IIPEACTABICHUSA IS
BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB U3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKLUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBHSI:
BJIaACTb OCHOBAMH METOJ0OB HAYUYHOT'O MMO3HAHHMA BCUICCTB U XUMHWYCCKUX peaKHI/II\/JI;

q)OpMy.]'II/IpOBaTB OoOcjm W 3aJadu  HCCICAOBaHHSA, HUCIIOJIB30BATH ITIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(bOpMYJ'H/IpOBaHHI)Ie BOIIPOCHI B KAYECTBEC MHCTPYMCHTA MMO3HAHUA WU OCHOBBI
JJIA q)OpMI/IpOBaHI/ISI THIIOTE3LI 110 MPOBCPKE MPAaBUIIbHOCTU BBICKA3bIBACMBIX CY)KHCHHﬁ;

BJIAJICTh HABBIKAMH CAaMOCTOSATEIBHOTO TUIAHUPOBAHHUS M TIPOBEICHUS YYCHHUYECKHX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOJIONATh 32 XOJO0M IMPOIecca, CaMOCTOSTEIBHO
NPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOONICHHS W BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJbTaTOB MCCIICIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOACTAHHON
pabore;

HpI/IO6peTaTB OIIBIT quHquCKOﬁ HCCHCHOB&TGHBCKOﬁ u HpOCKTHOfI ACATCIIbHOCTH,
IMPOSABJIATH CIIOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOMCKY METOAOB PCUHICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITO3HAHUA.

3) padora ¢ undgopmanmei:

OPUEHTUPOBAThCA B pPa3IMUHBIX HCTOYHUKAX HMHPOpMAMK (HAay4YHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE TOCOOMs, pecypchl VHTepHera),



aHAIM3UPOBATH HH(POPMAIINIO PA3TUYHBIX BUI0OB U (DOPM MpeACTaBIeHUS, KPUTHUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTh Y HEMPOTUBOPEUYHUBOCTH;

dbopMyIUpOBaTh 3ampoChl U TMPUMEHSATH PA3IUYHBICE METONBI TPU TOUCKE U OTOOpE
nHpopmaIuu, He0OX0MMOM TSI BBIMOJTHEHUS YI€OHBIX 3a/1a4 ONPEICAEHHOTO THIIA;

HpI/I06p€TaTI> OIIBIT HCIIOJIb30BaHUA I/IH(i)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
Pa3JINYHBIX ITOUCKOBLIX CUCTEM;

CaMOCTOSATENIFHO BBIOMPATh ONTUMAIBHYIO ()OPMY Npe/CTaBiIeHUsT MH(POpMANUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCTIOJIb30BAaTh HAYYHBIM S3BIK B KauecTBE CpEACTBA TNpPU pabdoOTe C XUMHUYECKOU
uHpOpMaMeil: TPUMEHATh MEXNpeaMeTHble ((PHU3MYecKHe W MaTeMaTH4YeCKHue) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJBb30BaTh U Hp606pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAJHOCTH.

OB.]IaIIeHI/le YuuBepCaJdbHBIMU KOMMYHUKATUBHBIMHA HeﬁCTBHHMHZ

3a/J1aBaTh ~ BOIIPOCHl IO  CYIIECTBY  OOCYKJIaeMOW TeMbl B  XOJA€ JHaliora
W/WIM JTUCKYCCHUHU, BBICKA3bIBaTh HJIEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHCHHS TIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIATh C IIPE3CHTALIMEN PE3YNbTATOB II03HABATEIBHOM JEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOATEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBINOJHEHUM XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTUUYECKOM pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa u (dbopmynaMpoBaTh BBIBO/IbI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUN MMYTEM COTIaCOBAHUS MO3UIIMN B X0/1€ 00CYKIeHUS
U 00OMEHa MHEHUSIMH.

Oejaaaenue YHUBEPCAJIBHBIMHA PEryJasATUBHBIMU JeHCTBUSAMMU:

CaMOCTOSITENIbHO TJIAHUPOBAaTh M OCYILECTBISATh CBOIO TO3HABATEIBHYIO NIE€ATEIbHOCTD,
onpenenss e€ eI M 3aJauyd, KOHTPOJIHUPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4EOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOEM JIeATEILHOCTH Ha OCHOBE CaMOaHajIn3a U CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI



10 KUIACC

[TpenmMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOPMHUPOBAHHOCTH NPEJCTABICHUN 0 XUMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYTHON
KapTUHBI MHpA, POJIM XUMHUH B MO3HAHUU SIBJICHUU MPUPOJBI, B (POPMUPOBAHUM MBILUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

BIIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
HNOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpalléHHas), MOJb, MOJSpHAas Macca, MOJISIpHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOJAEPIKALINE COCIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUSI OPTaHUYECKUX
BemecTB A. M. byriepoBa, 3aKkOH COXpaHEHHMsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHYECKUE 3HAHHWs, JIEKAIIUE B OCHOBE IOHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOIrMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJIb30BaHUU BAXKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY
Y IIPaKTHUYECKOM 1EATENBHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBJISATH XapaKTEPHBIC NMPU3HAKU MOHSATUN, YCTAaHABIMBATH
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS [IPU ONMCAHUU COCTAaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX peaklWi, U3rOTaBIMBATH MOJENIN MOJIEKYJ OpTraHMYEeCKHX BEIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh MPUHAJIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHIO K OINpPEIeJIEHHOMY KIIACCy/TpyIIe COEAUHEHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJAEpXAlllde  COEIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COEMHEHMS), JaBaThb UM Ha3BaHMsA IO cucrematnueckoi HoMeHknatype (IUPAC), a Takxke
IPUBONUTH TPUBHMAJbHBIE HA3BAaHHUS OTIECJIBHBIX OPraHUYECKUX BEUIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KUCIIOTA, CTEApPUHOBAs KUCIIOTA, INIIOKO3a, (QPyKTO3a,
Kpaxmall, [eJUT0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OIPEICNATh BHUIbl XUMHUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(i)OpMHpOBaHHOCTI) YMCHUA TNPUMCHATH ITOJOKCHHA TCOPUHU CTPOCHHUA OPraHHYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIsA OOBSICHEHHSI 3aBUCHMOCTH CBOICTB BCIICCTB OT MX COCTaBa U
CTPOCHUA; 3aKOH COXPAHCHUA MaCChl BEUICCTB;



c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (UIHYCCKUE W
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MIPEICTABUTENICH Pa3IMYHBIX KIIACCOB OPraHUYECKUX BEIICCTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TIUIEPHUH, (CHON, aleTalbIeTu/l, MypaBbHHAS U YKCYCHAs
KHCJIOTBI, TJIIOKO3a, Kpaxmall, IeJUII0JI03a, aMHUHOYKCYCHAas KHCJIO0Ta), WILIIOCTPUPOBATH
TEHETHUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX PEaKIUN C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYI;

C(OPMUPOBAHHOCTh YMEHHUS XapaKTePH30BaTb HCTOYHHKH YIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJIYKTOB MEpepabOTKH;

C(OPMHPOBAHHOCTE YMEHUN IPOBOJIUTH BBIYMCICHHUS 110 XHMHUYECKUM YpaBHEHUAM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WK MPOAYKTA PEAKLIUU 110 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO u3 UCXOJIHBIX BEIIIECTB
WM [IPOJYKTOB PEAKIIUN);

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ BJIaACTH CHCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOI'O
[MO3HaHHA, HCIHOJbB3YCMbIX B XHWMHUH TIIpH H3YUCHUHW BCHICCTB W XHUMHYCCKUX SIBJICHUM
(Ha6J’II-OI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT, MO)ICJ'II/IpOBaHI/IC), HUCIIOJIB30BaTh CHUCTCMHBIC
XUMHYCCKUC 3HAHUA OJI ITPUHATUA peIHGHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUsAX, CBA3aHHBIX
C BCHICCTBAMHU U UX ITPUMCHCHUCM

c(OpMUPOBAHHOCTh YMEHHI COOII0OIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpalleHus: OPraHMYEeCKUX BEIECTB MPU HArpPEBaHHUH, MOJIYUCHHE ITHICHA M W3y4YCHUE €ro
CBOICTB, KAUYECTBEHHBIE PEAKIIHI OPTAaHUYECKUX BEIIECTB, ICHATypaIus OEIKOB IPU HATPEBAHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPAaBUIIaAMU TEXHUKHU O€30MTaCHOCTH ITPH 0OpaIieHuU
C BelIeCTBaMH U JaOOpaTOpHBIM OOOPYJOBAaHHEM, MPEACTABIATH PE3YNbTAaThl XMUMHUYECKOTO
JKCIIepUMEHTa B (OpMe 3alliCHh YpPaBHEHUU COOTBETCTBYIOIIMX peakuuid u (OopMyIHpOBaTH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMaIHIO,
HOJYy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmMaruu, IHTepHeT u 1pyrux);

c(OpMUPOBAHHOCTh YMEHUN COOJIOAATh TMpaBWiIa SKOJOTHYECKH IeJecooOpa3Horo
MOBEJICHUsI B OBITY M TPYJIOBOM JEATEIBHOCTH B IIENIAX COXPAHEHHUs] CBOETO 3/I0POBBS U
OKpY’Kalolllel MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI
ONpEeNIeEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica mokaszatens I[IJK, mnosicHaTe Ha
npuMepax crmocoObl YMEHBIIEHHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JJIA 06yqa101u14x051 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3OO0POBBIA: YMCHUC IPUMCHATH
3HAaHUSA 00 OCHOBHBIX JOCTYIIHBIX ME€TOJJax MO3HAaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUTSL CIIENIBIX U CJIA0OBUAALIMX 00YYarOMIUXCS: YMEHHE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins nist 3anucu xumuueckux Gopmy.



11 KUIIACC

HpC,I[MCTHBIe PE3YyIbTaThl OCBOCHUSA KypcCa «O61ua;1 1 HCOPraHM4YCCKasaA XUMMA» OTpa’KaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHHI: 0 XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYTHON
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

BIIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIIOJIArarolue
HOHSTHS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH OO0BEM, BaJICHTHOCTb, OAJIEKTPOOTPHLATEIBHOCTh, CTEICHb
OKHMCIICHMs, XMMHUYECKas CBsA3b (KOBaJCHTHAas, WOHHAs, METaJUIN4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKass  peméTKa, TUIIBI XMMHYECKMX  pEakLMi, pacTBOp,  JJIEKTPOJIMUTHL,
HEJICKTPOJIUTBI, JIEKTPOIUTUYECKAs IMCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHSI AJIEKTPOJINTUUECKON
quccounuanuy, nepuognueckui 3akoH [I. M. MenneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXPAHEHHUs M NPEBpAIlEHUs SHEPTUU NPU XUMHUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMWHM, MUPOBO33PDEHUECKUE 3HAHHUS, JCKAIIUE B OCHOBE IIOHMMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M Oe30MacCHOM MCIIOJIb30BaHMM Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JAEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUM BBISBJIATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aHMOCBS3b, MCIIOJIb30BaTb COOTBETCTBYIOILUE IMOHATHS IIPU ONKMCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUM HCMOIb30BaTh XUMHMUYECKYIO CHUMBOJHMKY AJIi COCTABICHMS
dopMyn BeIIECTB MW YypaBHEHUM XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanmbHBIE Ha3BaHMs OT/ENbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMUaK, TaméHas U3BECTh, HErami€Has W3BEeCTb, IMUThEBas cOfa, MUPHUT U

JpyTHe);

c(OPMHPOBAHHOCTh YMEHUH OINpPENeNATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MOHHA,
METAJIJINYECKasl, BOJOPOJHAsA) B COECAMHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJSpHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHU;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIIMBATH NMPUHAIEKHOCTh HEOPTraHMYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCHIDI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pPACKPHIBATH CMBICH  IMEPUOAMYECKOTO 3akoHa  /JI.
W. MenneneeBa © JEMOHCTPHPOBATH €ro CHCTEMATHU3MPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHH  XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoit cUCTEMBbl XUMUYECKUX 3JIEMEHTOB Jl.



. MenneneeBa, UCMONB3ys MOHATHS «S-, P-, O-3JEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
ypOBHI/I)), O6’b5ICHSITI> SaKOHOMepHOCTI/I N3MCHCHUS CBOfICTB XUMHUYCCKUX DJJICEMCHTOB MU HX
COCIMHEHUH MO mnepuojaM U rpymnnam l[lepuoanyeckoil cUCTEeMbl XMMUYECKUX AeMeHTOB /l.
H. Menpeneena;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCKHIBATH) OOIIME XUMUYCCKUE CBOMCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJIY HEOPraHMYEeCKHMMHU BELIECTBAMU C IIOMOIIBI0 YPABHEHHM COOTBETCTBYIOLIHMX
XUMUYECKUX PEaKLUi;

c(OpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIUPOBATh XMUMHUYECKHUE PEAKIUH MO0 Pa3IHYHBIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyromx BeIIeCTB, TEIUIOBOMY 3((eKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKMCIICHUSI 3JIEMEHTOB, 00paTUMOCTH PEaKIUH, YIaCTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHHSI PEAKIIUN pa3IMYHBIX THIIOB, TOJHBIC U
COKpaIEHHBIE YPAaBHEHUS PEaKlIMi HOHHOTO OOMEHa, YYUTHIBAasl YCIOBHS, IPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKIUH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH
COCTaB pPAa3JIMYHBIX HEOPraHUYECKUX BEIUIECTB, PACIO3HABATH ONBITHBIM IIYyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHif;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEeaKIuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh XUMUYECKHE MTPOIIECCHI, JIEIKAIIE B OCHOBE
MPOMBINIJICHHOTO TOJY4YEeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
MpPEACTaBICHU 00 OOMIMX HAYYHBIX MPUHIUIAX W JKOJOTUUYECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C WCHOJIB30BAHUEM TMOHSITHS
«MaccoBasi JIoJis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHX
pEaKIusiX, MacCchl BEIIeCTBA WM 00bEMa ra30B MO H3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe MU
00BEMY OJTHOTO U3 YHYAaCTBYIOLIUX B PEAKLMU BELIECTB, TEIIOBOro 3 (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJIH30BAHUS XUMHUUYECKOU MOCYI0N U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

C(l)OpMHpOBaHHOCTI) YMGHI/Iﬁ IJIAHUPOBATh U BBIINIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3nokeHue TMepoKCHIa BOJOPOJa B MPHUCYTCTBUM KaTallM3aTopa, OINpPEAETICHUE Cpeibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO OOMEHa, KAaueCTBEHHBIE PEaKIMH Ha
cynbdart-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH aMMOHWUS, PEUIEHHUE DKCIIEPUMEHTATbHBIX
3agad nmo TtemMam «Metamuibl» U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHHUKH
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh



pe3yNnbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKaLUU, IHTEpHET U IPYTUX);

c(OpMHUPOBAHHOCTh YMEHUN COOJIOAATh MpaBWiIa SKOJOTHMYECKHU LEeIecoo0pa3Horo
MOBEJICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKPY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbICT mokasarens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIA 06yqalonmx051 C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3OO0POBBA: YMCHUC IMPUMCHATH
3HAaHUA 00 OCHOBHBIX JOCTYIIHBIX ME€TOJaXx IMMO3HaHHs BEIIECTB U XUMHUYCCKUX HBJ'IeHHfI;

JUTSL CIICTIBIX M CITA00BUISANIMX OOYYArOIIUXCs: YMEHUE HCIIOJIb30BaTh PENIbe(hYHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiiist s 3anuc XuMUIecKuX (HOpMYyIL.



Temarnueckoe ninanupoBanue 10 KJIACC
Konu4yectBo 4yacos

lij‘:)[ HauMenoBanue Pa3aejioB M TEM NMPOrpaMMbl Beero KO]—[TpO_]'[[,HL]e HpaKanecKne
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCcKO XUMUM
[Ipenmer opranndeckoit xumuu. Teopust cTpoeHus 3
opranndeckux coenquuenuit A. M. byrineposa
Hroro no pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 TlpenenbHbIE YIIEBOAOPOIBI — ATKAHbI 2
29 HenpenenbHbie yrieBoJOpOIbl: alIKeHbI, aTKaTUCHBI, 5 1
QJIKUHBI
2.3 ApoMaTu4ecKue yriieBOJAOPOIbI 2
24 [TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB U UX 3 1
nepepaboTka
Htoro no pazneny 13
Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2  Anpaerugasl. Kap6onosbie kucnotel. Cinoxsble 3¢upsl 7 1
3.3  VYrueBojbl 3 1
Hroro no paszneny 13
Pa3nes 4. AzoTcoaepskamue OpraHi4ecKue coeJHHEeHH
4.1 AwmunHbl. AMUHOKHUCIOTHI. benku 3
Htoro no pazneny 3
Pa3pnen S. BeicokoMoOJIeKY IS PHBIE COCAUHEHUSA
5.1 [IInmactmaccel. Kayuyku. Bonokna 2
HWroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI



11 KJIACC

Ne

i HaumeHoBaHue pa3esioB M TeM IPOrPaMMBbl

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

Crpoenue atoMoB. [lepuonyeckuii 3aKoH U
1.1 Tlepuomuueckas cuctremMa XuMuueckux siaemeHToB /1. 1.
Menneneena

1.2 Crpoenue BemecTBa. MHOrooOpasue BeecTB

1.3 Xwumuueckue peakiuu

Hroro no pazneny

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Meramib

2.2 Hewmeramibl

2.3 CBsi3p HEOPTAaHWYECKUX M OPTAHUYECCKHUX BEIECTB
Hroro no pazneny

Pa3nen 3. Xumus u :Ku3Hb

3.1 XwuMus U )KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaunuecTBO 4acoB

KoHnTpoJibHbIE IIpakTn4yeckue

Beero padoThI padoTshI

JuaexkTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI



IToypouHoe nnanupoBaHue
10 KJIACC

Ne

w/n Tema ypoka

HpeI[MCT OpFaHquCKOﬁ XHUMHU, eé BO3HUKHOBCHHC,
PAa3BUTHUC U 3HAYCHUC

Teopus cTpoeHHst OpraHUYEeCKUX coequHeHud A. M.
byTtnepoBa, €€ OCHOBHBIE MTOJOKEHUS

[IpencraBienue o kiaaccu(uKauy OpraHMYeCKuX
3 BemecTtB. HomenknaTypa (cucremarudeckas) u
TPUBHAJIbHbIE HA3BAHUS OPraHUUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHC, TOMOJIOTHYECKHI pAan
Mertan u 3Tan — HpOCTGfII.HHG npeaAcCTaBUTCIN aJIKAaHOB
AJKEHBI: cOCTaB U CTpPOCHHC, CBOICTBa

OTHIIEH U IMPOIUJICH — HpOCTCI‘/‘II_HI/IC npeaACTaBUTCIIN
AJIKCHOB

~N O 01 b

[IpakTuueckas padbora Ne 1. «Ilomyuenue stunena u
U3y4EHHE €r0 CBOMCTBY»

Anxanuensl. byraguen-1,3 u metunOyraauen-1,3.
[TosrydeHre CHHTETHYECKOTO KaydyKa ¥ PE3UHBI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,
10 romonornyeckuii psii. ALETHIIEH — MPOCTEHIIHIA
IIPEACTABUTEND AIKUHOB

11 BeruucneHus no ypaBHEHUIO XMMHUYECKOHN peakluu
12 ApeHbl: 0€H301 ¥ TOJIYOJI. TOKCHIHOCThH apeHOB

['eneTndeckast CBA3b yriaeBOAOPOIOB, MPUHAICIKAITUX
K pa3IN4HbIM KJ1accaM

13

Bcero

N

KoaudecTBO 9acoB

KoHnTpoJbHbie

padoThI

IIpakTH4eckue

padoThI

Jlara

05.09.2024

12.09.2024

19.09.2024

26.09.2024
03.10.2024
10.10.2024

17.10.2024
24.10.2024

31.10.2024

08.11.2024

14.11.2024
21.11.2024

28.11.2024

DJIeKTpOHHbIe NN (ppoBbIE
u3yueHusi oOpa3zoBaTeibHbIE pecypchl



KoummyecTBo 4yacoB
Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoxka Konrpoabnubsie IIpakTuyeckue

n/n Bcero u3ydyeHusi 00pa3oBaTesIbHbIC pecypchl
padoThI padoThI
[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB: TPUPOIHBIH
14 ra3 u monyTHBIE He(TAHBIE Ta3bl, HEPTH U MPOAYKTHI €€ 05.12.2024
nepepadoTKu
[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB: TPUPOIHBIH
15 ra3 u nonyTHbBIE He(TAHBIE Ta3bl, HEPTH U MPOAYKTHI €€ 12.12.2024
nepepadoTKu
16 KontponbHas paboTa 1o pasueny «YTIeBOI0pOAbD) 12.12.2024
[IpenenbHBIC OJHOATOMHBIC CIIUPTHI: METAHOJ U ATAHOIL.
17 P S P 19.12.2024
Bonopoanas cBs3b
18 MHoOroaroMHble COIUPTHI: STHICHIIIUKOIb U TIUIEPHH 26.12.2024
@DeHOII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKUE U
19 TPOCHIE yAIst, ¢ 09.01.2025
XUMHYECKHE CBOWCTBA, IPUMCHEHHE
20 Anpaeruasl: GopMaIbIETHI U alleTadbACTH . ALIETOH 16.01.2025
HOOCHOBHBIC TIPE/ICIIbHBIC KAPOOHOBBIE KUCIIOTHI:
21 92 peil P 16.01.2025
MypaBbHUHAS U YKCYCHAasI
29 HpaKTI/IIIveCKaSI pabota Ne 2. «CBoiicTBa pacTBOpa 23.01.2025
YKCYCHOM KHUCIOTBD)
TEapUHOBAs U OJICMHOBASI KUCIIOTHI, KaK
p3 CTCAPHHOBAL i OIEHHOBA KHCHOTE, 23.01.2025
MIPEJICTAaBUTEIIN BBICIINX KapOOHOBBIX KHCIIOT
24 Mpuia Kak COIH BHICILINX KapOOHOBBIX KHCJIOT, HX 30.01.2025
MoO¥OIIIee JeCTBHE
JI0XHBIE (DUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX
o5 Cno e a¢up pPOU3BO/IHBIE KapOOHO 06.02.2025
KHUCIOT. ['Maponu3 cinoxHbIX 3pUpoB
26 JKupsl: THApOIN3, IpUMEHEHUE, ONOJIOTHYECKas POJTh 13.02.2025
KUPOB
TJIEBOJBI: COCTaB, KJIacCu(puKkanusa. Baxxnenmu
g7 YTVICBOIILL COCTaB, KIacCHpUKaL e 20.02.2025

Npe/ICTABUTEIN: TII0K03a, PYKTO3a, caxapo3a



KoummyecTBo 4yacoB
Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoxka Konrpoabnubsie IIpakTuyeckue

n/n Bcero u3ydyeHusi 00pa3oBaTesIbHbIC pecypchl
padoThI padoThI

28 Kpaxmai u 1euiros03a Kak MpUupOoIHbIE TTOJIUMEPhI 1 27.02.2025

29 KonrtponbHas pabora 1o pasaeny 1 1 05.03.2025
«Kucnopoaconepxainiyue OpraHH4eCKUe COSTUHEHUS

30 AMUHBI: METUJIAMHUH U aHWJIHH 1 12.03.2025

31 AMUHOKHUCIOTHI KaK aM(pOTEepHbIC OPraHUYECKUE 1 19.03.2025
COCIMHEHUS, UX OMoJormyeckoe 3HaueHue. [lentupt

30 Benku kak mpupoHbIe BEICOKOMOJICKYIISIPHBIC 1 02.04.2025
COCTUHEHUS

33 OcHoBHBIE TIOHATHS XMHH BHICOKOMOJICKYIISPHBIX 1 09.04.2025
COCIIMHECHU I

34 OcHOBHBIE METOIbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1 16.04.2025

coennHeHui. [nactmaccesl, kKay4yku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Tema VDoKa K I Hara uugposbie
o/ yp Beero OHTpﬁo.JILHbIe paKTﬁnqecKHe a— 0BpasoBaTebHbIE
padoThI padoThI pecype
XUMHUUYECKUH 3JIEMEHT. ATOM. DJIeKTpOHHAsT KOHPUTypaIus
1 P furypauns 4 05.09.2024

aTOMOB

[Tepuonuueckuii 3akoH u I[leprnoanueckas cucrema
2  xummueckux 3nemenToB JI. . MenneneeBa, ux cBs3b C 1 12.09.2024
COBPEMEHHOM TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COECAMHEHUH [0 TpynIaM U Mepuoam.
3HaueHue NePUOJAUYECKOr0 3aKOHA U CUCTEMBI XMMUUYECKUX
anemenToB J[.M1. MenneneeBa B pa3BUTUU HAyKU

1 19.09.2024

CrpoeHue BeniecTBa. XUMUYECKasl CBsI3b, € BUJIBI;
4  mexaHU3Mbl 00pa30BaHM KOBAJCHTHOU CBsi3H. Bomoponnas 1 26.09.2024
CBA3b

BanentHocTs. DnektpoorpuniareabHOCTh. CTEneHb
5  okwucieHus. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYNsgpHOro 1 03.10.2024
CTPOCHUS

ITonsTie o JUCIICPCHBIX CUCTEMAX. HctuaHbIe B KOJITTOUJHBIC

1 10.10.2024
pacTtBOpbl. MaccoBas 10115 BEIIECTBA B PACTBOPE

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX
7 coenuHeHui. ['eHeTHUECKas CBSA3b HEOPTraHUYECKUX BelecTB, 1 17.10.2024
Pa3IUYHBIX KJIACCOB

Knaccn@nxaunﬂ XHUMHUYCCKUX peaKHI/Iﬁ B HeopFaHquCKOﬁ u
Opl"aHI/ILIeCKOI\/’I XAMUHU. 3aKOH COXPAaHCHUA MACChI BCUICCTB;

8 24.10.2024
3aKOH COXPaHEHMsI U IPEBPAILCHUS] SHEPTUU IIPU XUMHUECKHUX
peakuusax

9 Ckopoctb peakiuu. O6paTuMble peakiuu. XUMHYECKOEe 1 31.10.2024

paBHOBECHE



KoanuectBo yacos DJIeKTPOHHbIE

Ne Tema VoK Hara uudposbie

/m yp Beero Kourpoabnubie IIpakTuyeckue wayuenus 0BpazoBaTEBHbIC
padoThI padoTshI pecypesI

10 [TpakTnueckas padora Ne 1. «BnusHue pa3nuuHbIX GaKToOpoB 1 1 08.11.2024

Ha CKOPOCTb XHUMHYSCKOMN PCaKum»

DnexTponuTHyecKkas auccoruays. [lousaTue o BOIOpoaHOM
11 mnoxka3arene (pH) pactBopa. Peakumu noHHoro ooMeHa. 1 14.11.2024
'anponu3 opraHMYeCcKUX U HEOPTraHMYECKUX BEIICCTB

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pCaKkuunu. Ilonsatue 06

12 .
QJICKTPOJIU3C paCIlJIaBOB K PACTBOPOB COJICH

1 21.11.2024

KOHTpOJ'IbHaH pa60Ta 1o pasgeiny ((TGOpeTI/I‘leCKI/IC OCHOBBI
XUMHUN

13 1 1 28.11.2024

Meraiutel, ux noJyioxkenue B [lepuoanyeckoi cucreme
14 xwmmumueckux smemenToB . 1. MenaeneeBa u ocooeHHocTn 1 05.12.2024
crpoenust aroMoB. O0mme pu3nIecKkre CBOWCTBA METAIIIIOB

CrinaBel METaJIIOB. DJIEKTPOXUMUYECKUH psAJl HAIPSKEHUM

15 1 12.12.2024
METaJIJIOB
XUMHUYECKME CBOWCTBA BaXKHEUIIINX METAJIOB (HAaTpU

16 . ° : N (natpiii, 1 12.12.2024
KaJIUH, KQIbIWNA, MarHAN, aTFOMHHAN) ¥ KX COCTUHCHHMA

17 Xwumunueckue cBOICTBa XpoMa, MEJIU U UX COETMHEHUN 1 19.12.2024

18 Xwummnueckue cBOICTBaA LMHKA, XKEJIE€3a U UX COSTUHEHNN 1 26.12.2024
[TpakTuueckas padota Ne 2. "Pemienue skciepuMeHTaAIbHBIX

19 . 1 1 09.01.2025
3a/a4 1o reme «MeTasuib»
Hemertannsl, ux nmonoxenue B [lepuoandeckoit cucreme

20 xwummueckux snemenToB JI. . MenneneeBa u ocobennoctn 1 16.01.2025
CTPOCHHSI aTOMOB
du3nyeckue cBOMCTBA HEMETAUIOB. AJITIOTPOIHS

21 HeMeTayUIOB (Ha MpUMeEpe KUCIOpoa, cepbl, hocdopa n 1 16.01.2025

yriaepoa)



KoanuectBo yacos DJIeKTPOHHbIE

e Tema ypoxka Kourpoabnubie IIpakTuyeckue Aara i ppopbie

n/n Bcero U3YYeHUs o0pa3oBaTte/ibHbIE
padoTbI padoTbI pecypeb

22 XWUMHUYECKHE CBOMCTBA FAJIOTEHOB, CEPhl M KX COCAMHEHUI 1 23.01.2025

23 XuMHYECKHEe CBOMCTBA a30Ta, (hocodpa U UX COCTUHCHHUI 1 23.01.2025

24 XuMHUYeCKHe CBOMCTBA yriiepoia, KpeMHHUsI M UX COeTMHEHUN 1 30.01.2025

25 TlpuMeHeHHE BaXKHEHIIIMX HEMETA/UIOB U UX COCIMHCHUM 1 06.02.2025

OO0o01enne u cucTeMaTu3anys 3HaHuH 1Mo Teme
26 «Hewmeramnsl». Berancinenus o ypaBHEHUSIM XUMUYECKux 1 13.02.2025
peakuuii 1 TePMOXUMHUYECKUE PACUETHI

[TpakTuueckas pabota Ne 3. «PerieHne s3kcriepuMeHTaIbHBIX

27 " " 1 1 20.02.2025
3ama4 no teme "Hemeramst'»

28 KouTponbHas pabota o remam «Metas» u «Hemeramiey 1 1 27.02.2025

29 Heopraanueckue u opraHMueCcKrue KUCIOTHI. 1 05.03.2025
Heoprannueckue u opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U OPTAaHUYCCKHE COCIMHCHUSI.

30 T'enernueckas CBSA3b HEOPTaHUYECKHX U OPTAaHUICCKUX 1 12.03.2025
BEIIIECTB
Ponb xumun B o6ecrieueHu 3KOJIOTUIECKOMH,

31 bsHepreTUYeCKOW M MUIIEBOM 0€30MAaCHOCTH, PA3BUTHH 1 19.03.2025
MEIUIIHBI

30 [IpencraBnenust 06 oOIUX Hay4HBIX NPHHIHATIAX 1 02.04.2025
MTPOMBIIIIJICHHOTO TTOJTy4EHUST BAKHEHIITUX BEIIECTB

33 YenoBek B MUpE BEMIECTB M MATEPHATIOB 1 09.04.2025

34 XwuMmus U 30pOBBE YEIOBEKA 1 16.04.2025

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 3



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 knace/ T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A., AKiimonepHoe 00IIecTBO
«M3narenscTBO «IIpocsemenue»

» Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.; ox
penakuueit Jlynuna B.B., O01iecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTBIO «IPODAY;

Axuunonepsoe obmectBo «M3narensctBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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