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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero 00pa3oBaHus pa3paboTaHa HA OCHOBE
®depnepanbHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit Deaepanum,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30oBaTENbHOM MPOTrPaMMBblI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TroOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHbIX opranu3anusax Poccuiickoit denepannu, peanu3yonux OCHOBHbIE
o0pa3oBaTesIbHbIE IPOIPAMMBbl, 1 OCHOBHBIX IMOJIOKEHUM «CTpaTeruu pa3BUTHUsI BOCIIUTAHUS B
Poccutickoit ®enepannu Ha niepuon 10 2025 rogay» (Pacniopspkenue [IpaButensctea PD ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0A0B K pa3paboTKe MpOorpaMMbl 10 XUMUH, K OTIPEACIICHUIO 00I1Iel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUSI O0YYAIOMIUXCS CPEICTBAMH YYeOHOTO Mpeamera «XuMHUs»
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIENTyalnbHbIe ooxeHus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJICH, COCPKAHMSI, PE3yIbTaTOB OOYUCHHS U TPEOOBAHHH K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LIETIOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. ITH LIEGHHOCTH KaCaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHPOBO33PEHHS U OOIIEH KyJIbTyphl YeJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peanusyercs xumuueckoe o00pa3oBaHME OOYYarONIMXCS HA YPOBHE CPEIHEr0 OOIIETro
o0pa3oBaHUs CpeCTBAMU y4eOHOro mpeamera «XUMHUs», COAepkKaHUe U MOCTPOSHUE KOTOPOTO
OIlpeZiesieHbl B MPOrpaMMe IO XUMHHM C y4€TOM cHequ(pUKM HAyKM XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIBHOMN JKU3HU OOILECTBA, a TakKe C yu&éToM OOMIMX Lenel u
IPUHLIMIIOB, XapaKTEPU3YIOILIHUX COBPEMEHHOE COCTOSHME CHUCTEMBl CpEIHEro OOIIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYI0 POjib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepualbHON KyabTyphl. OHa BHOCHUT CBOHM BKJIal B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKarolleM MUpPE KaK O €JMHCTBE MPUPOJIbI U YeNI0BeKa, KOTOpoe (GOpMHUPYETCs B XMMUU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXKAIOUIET0 MHUpPA, OCO3HAHMSI B3aMMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3auMOIEHCTBYS C IPYTUMH €CTECTBEHHBIMU HAyKaMHU, XUMUSI CTajla HEOThEMIIEMOMN
YacThI0 MHUPOBOUM KYIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPYyAa U >KU3HU KaXAOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTellbHas, KaK HayKa BBICOKHMX
TEXHOJIOTHII HalpaBjleHa Ha pelIeHHe T[JI00ATbHBIX MPOoOJieM YCTOHYMBOTO pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXpaHbI
310pPOBBS.

B cootBercTBHM C OOHmIMMH LENSIMH M MNPUHLIMIAMH CpeIHEro ooiero oobpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YYCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPaOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKIIOUEHHS B KH3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMH  TpeaMeTa «XUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHnuueckas
xumusi» U «O01as 1 HeopraHuveckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUYCHHEM
3HaHUU U3 00LIe XMMHM) U OpraHnYecKo XuMun. opMUpPOBaHKE TaHHOM CUCTEMbI 3HAHUN TTPU
U3y4eHHH TpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3usl BEILIECTB
Ha OCHOBE OOMINX MOHSATHN, 3aKOHOB M TEOPUI XUMHH.

CrtpykTypa comepxkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeoOpraHuyeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yuyeOHOro MaTtepuasiia M OOyCJOBJICHa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
onpeeNi€HHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHMMHUU BelecTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMUYECKUX COCAMHEHMH, a



TaKk)K€ Ha yYpOBHE CTEPEOXMMHUYECKHX U SJIECKTPOHHBIX MPEJICTaBICHUNA O CTPOCHHH BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOITYy4aroT
pa3BuTHe CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIacCU(PHUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrimom 3peHusi B mpenMere «XuMmusi» 0a30BOro ypoOBHS paccMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsI TEOPETHYECKHA MaTepuanl |
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpraHWYEeCKask XUMHUs» OOYJarOIIUMCSl TPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATH
3HaYEHHE IMEePUOIUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX WU METOJOJIOTMYECKUX MO3HIIMMA,
riy0Xe MOHATh HCTOPUYECKOe H3MEHeHHE (DYHKIMA 3TOro 3akoHa — OT oOoOIaromei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAK)Ke 0 XUMUYECKUX PEAKIHIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHseTcss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KAHHS, HMMEIOIUMU
KYJIBTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbLHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUS K TMpoIeccy
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUSCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBA3aHHBIX C XMUMHEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOTMIOTHCHUS 3HAHUHN, PEIIeHUS
MHTEJJICKTYadbHBIX M JKCIIEPUMEHTAIIBHBIX HCCIEI0BATENbCKUX 3a7ad. B 1enom cojaepxaHue
ydaeOHOro mpeamera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroInXCcsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCO(PCKUX HAEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpPa, O0YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUH MMyTEM dKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUHU B PEIICHUH IKOJIOTUYECKUX MPoONieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaJIOB.

B nutane penienus 3aa4 BOCUTAHUS, PA3BUTHS M COIIMATTU3ALNN 00YJYArOIINXCS IPUHSTHIC
MporpaMMoil 0 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TOCTPOCHUS MpeaMeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX NEUCTBUN, HMMeEIoIuX 0a30Boe
3HAQUEHHWE IS Pa3JIMYHBIX BUJIOB JICSITEIIBHOCTH: pEIICHHs] MpoOJieM, MOUCKA, aHaiu3a H
00paboTku uWHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MNPAKTUYECKOW U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TTO3HAHUU XUMUH.

B nmpakTuke npenosaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, Tak U
Ha YPOBHE CPEIHET0 00IIEero 00pa3oBaHus, IPHU ONPEICTICHUN COIEPKATEIIbHOM XapaKTEPUCTHKU
Huejaeil M3ydeHWs NpelMeTa HalpaBlIEHUEM MEePBOCTENIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTh COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEIOBEKa U KaK OJIHOI'0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3pEHUS TaKOW MOAXOJ K OINPEICTCHUIO ILIeJIe HU3ydeHUS
MpeMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CormacHo JaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK BaKHEHIEH cocTaBIstoIEi
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeXKaT KJIIOUEBHIE TMOHSTHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUH XWMHHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYITHOCTH JIOCTYIMHBIX OO0OOIEHN MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMIJIEHHUE C UCTOPHUEH UX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUUYECKHX peakluuid, HeOOXOIUMBIX ISl MPHUOOpPETEeHUs YMEHUI OpUEHTUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON 1
IMOBCEAHEBHOM KU3HU;



® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJIOACHHEM U
OOBSICHCHHMEM XHUMHUYECKOTO OSKCIEPUMEHTA, COOJIOJCHHEM TIpaBui 0OE301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atuM, conepikarenbHasl XapakTepUCTUKa LieJei U 3a/a4 U3yuyeHus MpeamMera B
porpaMMe 1o XUMHH YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMHU MPHOPUTETAMHU B
cucTeMme cpeaHero odmiero oopasoanusi. CerofHs B MpernojaBaHuU XUMHUU B OOJbILEH CTEEHU
0THAaETCsl MPEANOYTEHUE TPAKTUIECKON KOMIIOHEHTE COIep KaHusl 00yUeHHs, OPUCHTUPOBAHHOMN
Ha MOJTOTOBKY BBITYCKHHKa 00II€00pa3oBaTENbHON OpraHU3alliM, BIAICIONIET0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAJIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMH aKTHBHOTO
MOJIyYEHUs 3HaHUN U IPUMEHEHHS UX B PEAIbHOM KU3HU AJISl PELICHUS MPAKTUYECKUX 3a/1ay.

B cBf3M Cc 9TUM TpH U3yYEHHHM MpeaMera «XUMHUS» JOMHHHPYIOLIee 3HAYeHUE
MPUOOPETAIOT TaKue 1IeNIU U 33/1a4H, KakK:

ajanTanys 00yJarouuxcs K yCIOBHAM TUHAMUYHO Pa3BUBAIOIIEIOC MUpa, POPMHUPOBAHNE
MHTEJJIEKTYaJIbHO Pa3BUTONW JMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEHICHWH B KOHKPETHBIX JKU3HEHHBIX CUTYaIlHX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

(dopMupoBaHUEe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOLINX YHUBEPCAIbHOE 3HAUYCHHUE JIJISl PA3IUYHBIX BUJIOB JEATEIBHOCTH: PEIICHUs MpooIieM,
NOWCKa, aHamm3a u o00paboTku WHQPOpPMAIUU, HEOOXOMUMBIX sl TPUOOPETEHHs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAK)KE AJI OLIEHKH C
MO3HIIAN YKOJIOTHYECKOW O€30MMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE [103HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO NMPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KM3HEHHBIMU IMOTPEOHOCTSAMH, UCITIOIB30BaTh COBPEMEHHBIE HH(OPMAITHOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a y4eOHOW U HayYyHO-TOMYIIpHONU HH(POPMALIUY XUMUYECKOTO
COJIEpKaHus;

dbopMHpOBaHUE U Pa3BUTHE Y 0O0YUYAIOIIMXCS ACCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, IIPU IUITAHUPOBAHUHU U TIPOBEJCHUN XUMHUUECKOTO SKCIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuxcsl yOexK1EHHOCTH B TYMaHUCTUYECKON HAIIPaBICHHOCTH XUMHUH,
e€ BaKHOW pOJM B PEUICHWU TIJ0OAJbHBIX MPOOJEM palMOHAIBHOIO MPHUPOJIOIOIb30BaHMS,
MOTIOJIHEHUSI SHEPTreTUUYECKUX PECypCOB U COXPAHEHMsI MPHUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOTO OTHOIIEHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXkKe MPUOOpETeHUs
OTIBITA MCTIOJIb30BAHMSI TIOJYYCHHBIX 3HAHUHN JUTSI IPUHSATHUS TPAMOTHBIX PEIICHHH B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBICHUSIMHU.

B ydeOHOM mmiane cpegHero o0miero o0pa3oBaHus MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMEeTHOI obnacTu «EcTecTBeHHO-Hay4HbIE TPEIMETHI.

OO61iee yuCio yacoB, OTBEAEHHBIX Ul U3YYEHUS XUMHHU, Ha 0a30BOM YpOBHE CPEIHEr0
o0mrero obpazoBanusi, coctaBiser 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kiacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XMMHUHU

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B MOJIIyYCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
nu3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKauy OpraHndeckux Beniects. HomeHkiaTypa opraHndeckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPEICTaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: 03HAKOMIIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHUHM (IU1aBJIeHUE, OOYTIIMBaHUE U TOPEHNUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, INOMOJIOTMUECKHH psiA. MeTraH M 3TaH — IpocTedune
NPEJCTaBUTEINN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (PEaKI[K 3aMEICHHSI K TOPEHHUS),
HaXO0XJICHUE B IPUPOJIE, TOIYyYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psAll. DTHIIEH U NPONWIEH — MPOCTEUIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3allin ), IOJIy4€HNE U IPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psii. AUETuieH —
POCTEHIINN NPECTaBUTEND aJIKUHOB: COCTaB, CTPOEHHUE, (PM3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUS), TMOJIydeHHE M TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUupPoOsanus U HUmMpOoGanus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIAeBOAOPOAOB. [IpupoHbIi ra3 U MonyTHbIE HEQTSIHBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTU: IEPErOHKa, KPEKUHT (TEPMUUECKUH,
KaTtaiuTuueckuil), mmponau3. IIpogykTel mepepaboTku HedTH, UX HpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U NPOIYKThI €ro nepepaboTKH.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Kojulekinu «HepTb» u «YTromaby», MoaenupoBaHue
MOJIEKYJ YIJIE€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, NPOBEICHHE NPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOH peakuuu (macchl, 00b€Ma, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB MJIM MIPOIYKTOB PEAKIUN).

Kucaopoaconep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJN: CTPOEHHUE, (U3HYECKHUe U
XUMHYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHre. BogopoaHeie cBsI3u MeXAy MOJIeKyJaMu cnupToB. JleificTBHe MeTaHoIa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroatomMHble CHMPTHL. OTUICHIVIMKONb W TIUIEPUH: CTpOeHHE, (GU3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha




MHOTOATOMHBIE CHUPTHI). JlelicTBME Ha OpraHu3M YeioBeka. [IpuMeHeHWe TIHIepuHa |
STUJICHTITUKOJIS.

®DeHoIT: CTPOCHHUE MOJICKYJTBI, (PU3NYECKUE U XUMUUYECKHE CBOMCTBA. TOKCHYHOCTH (DeHOIa.
[Tpumenenue ¢penona.

Anpaeruapl U kemouwl. DopManbaeruj, aueTalbIeTU]: CTpoeHHe, (usnueckue u
XUMHUYECKHE CBOMCTBA (PEAKLMM OKHUCIEHUS W BOCCTAHOBJICHUS, KAa4ECTBEHHbBIE DPEAKIIUM),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CcTpoeHue, pu3nvecKre 1 XMMUYEeCKIe CBOWCTBa (CBOMCTBA, 001IME AJIs KJIacca KUCIIOT, PeaKIIHs
Tepu(UKaNMK), TOJNydeHHe W npuMeHeHue. CTeapuHOBas M OJEUHOBAas KHCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJIM BBICHINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnosxxHble 3Gupbl KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

YrneBoabl: cocTaB, KjlacCU(pUKalus yrieBo0B (MOHO-, - U MoJncaxapuibl). [ moko3a —
NPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYIbI, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoierictBue ¢ ruapokcuaom menu(ll), okucnenue aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBneHue, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
Oouonoruueckas poib. otocunres. PpyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u nemiono3a kak npupojiHble noiaumepsl. CTpoeHue Kpaxmasia U LEJUIH0JIO3bI.
Ou3nyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PEaKIus C HOAO0M).

OKCHepUMEHTAJIbHBIE METOJAbl H3Y4YEHMsI BEIIECTB U HX IPEBpAIICHUN: IMPOBEICHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, Ka4eCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcugoMm wmeau(ll)), MHOroaroMHbIX
CcrupToB (B3ammojelicTBue TiunepuHa c¢ ruapokcuaoM menu(ll)), ampaernmoB (okucieHue
aMMuay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MOJIOM), IPOBEICHNUE MTPAKTUUYECKON PabOThI: CBOMCTBA PacTBOpa YKCYCHOU KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bE€Ma, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMH M0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIH MPOIYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. Pu3ndeckrue 1 XUMUYeCKre
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe IHIMHA). buonoruueckoe 3HaueHHWE AMHMHOKHCIIOT.
Ilentunasl.

benkn kak NmpupoaHbIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa O€JIKOB: THAPONW3, JACHATypaius,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKCTepUMEHTAIbHBIE METOJIbI U3YYEHHUs BEIIECTB M WX MpPEeBpalleHHI: HAOMIOIEHUE U
OMKMCAaHNUE JEMOHCTPALIMOHHBIX OIBITOB: JeHaTypalus OENKOB MpH HarpeBaHWHU, I[BETHHIE
peaxiuu OEIKOoB.

BbicokomouieKyIsipHbIe COeIUHEHHUS

OcCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpHU3AINK, CpeAHsss MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPHU3ALUS U MTOJIMKOHICHCALINS.

DKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX NMpEBpallleHUui: 03HaKOMJICHHE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MexXnpeaIMeTHbIX CBSI3€d MpU U3YYEHUU opraHnnueckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak WU
MOHSATUH, SBISIOMIMUXCSA CUCTEMHBIMU JUISI OTAENIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: SBJIEHUE, Hay4dHBIH (DakT, rumoresa, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIAaCCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHE,
SKCIIEPUMEHT, MOJIETTUPOBAHUE.



®dwusuka: Marepus, YHEPTHUs, Macca, aTOM, MIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUH YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUECKUe BEIMYMHBI U €UHULIBI UX
U3MEpPEHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOAEMBbIE, TOILINBO, PECYPCHI.

TexHONOTHs: HUIIEBBIC MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTHTAHUS, MOIOIIHE CPEIICTRA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHNYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XuUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OOOJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anemeHTs. OCOOCHHOCTH
pacrpeziefieHusl 3JIEKTPOHOB MO0 OpOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

[lepuonnueckuii 3akoH u Ilepumoamnueckas cucrtema xumudeckux sseMeHtoB J[. U.
MengeneeBa. CBs3p nNepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBl XUMHUYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOKHBIX BELIECTB
10 TPYIIaM U Iepuogam. 3HauYeHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbI XMUMHUYECKON CBsI3W (KOBAJICHTHAs
HENoJISIpHasl W TOJspHas, MOHHAs, MeTajindyeckas). MexaHu3mbl 00pa3oBaHUS KOBaJICHTHOM
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). Bomopoanas cBs3b. BajaeHTHOCTH.
DIEeKTpOOTpULIATENBbHOCTh. CTeneHb OKUcieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemiecTBa MOJEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. MICTUHHBIE W KOJTOUAHBIE pacTBOpBL. MaccoBast 105
BEIL[ECTBA B paCTBOPE.

Knaccudukanus HeopraHu4eckux coeiMHeHnid. HoMeHknaTypa HeopraHn4eckux BEIIecTB.
['eHeTnyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAJUIEKAIINX K PA3IMYHBIM KJIaccaM.

Xumuyeckas peakius. Knaccudukanus XUMUYECKHX pEakIUid B HEOPraHUYEeCKOW U
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BELLIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (pakTopoB. OOpaTUMble peakKlUu.
XuMmnueckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME HA COCTOSHHE XHUMHUYECKOIO DPABHOBECHUS.
[Tpunnun Jle Hlarense.

DOnekTponuTnueckas auccoruanus. CunbHble W ciaadble 37eKTpoiuThl. Cpela BOIHBIX
PacTBOPOB BEIIECTB: KHCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCrepuMEHTAIbHBIE METO/bl M3YyU€HHUs BEIIECTB M UX IpEBpallleHUui: JeMOHCTpalus
tabmun «llepuoanueckas cucrema xumudeckux siaemeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJiele KpPUCTAJUIMYECKUX pelEToK, HaOJIIoJeHHe U OINKCaHUuEe JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCHAAa BOJOPOAAa B MPUCYTCTBUHM KaTaiu3aTopa,
OIpENIETIEHUE CPellbl PaCTBOPOB BEILECTB C NMOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBeIeHHE MPAKTHUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnbie 3aaun.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust



Hewmeramnsl. [lonoxenne Hemetaios B [leproanyeckoil cucteme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0COOGHHOCTH CTPOCHHUS aTOMOB. DU3MUECKHE CBONCTBA HEMETAJUIOB.
AnnoTponusi HEeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVWMUYECKUE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIIUX KUCIOT, BOJOPOIHBIX
COCIMHEHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue meraimnos B [lepuoaudeckon cucreMe XMMUYECKUX IEMEHTOB /1.
U. MenneneeBa. OcOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000J04YeK aToMOB MeTaioB. OOriue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN DSl HANPSHKCHUN
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEWUIIMX METAJJIOB (HATPUM, KaJUi, KajdblMd, MAarHuu,
ATIOMUHUM, HIUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

O61me cocoObl MOMyYeHHst MeTAIUIOB. [IpiMeHeHe MeTauioB B ObITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3Yy4Y€HUs BEUIECTB WU MX MPEBPALICHUN: H3Y4YECHHE
KOJUIEKIIMU «MeTaljIbl U CILIaBbI», 00pa3I[0B HEMETAIUIOB, PEIICHUE IKCIICPUMEHTANIbHBIX 3a/1a4,
HAOIO/ICHUE U OMHCAaHWE JEMOHCTPALMOHHBIX W JIa0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCJIOT M IIEJIOYEH, KAUeCTBEHHBIC PEaKIIUd Ha KaTHOHBI
METaJlIoB).

Pacuérnble 3anaum.

Pacuétel Macchl BeliecTBa Uil 00bEMa ra3oB MO H3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacu&Thl Macchl (00BbEMA, KOJTMYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIUU, €CITH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Ponb xuMuu B o0ecrie4eHrnr 9KOJIOTMYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BuTUU MeAUIUMHEL. [IoHsATHE 0 HAyYHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX PEaKIIUH.

[IpencraBienust 00 00X HAYYHBIX TPUHIIUIIAX TPOMBIIUIEHHOTO MOJIY4YEeHUS BAXKHEUIITNX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuabl HJisi SJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEPATIbHbIC yI0OpEHUS.

XuMHST U 3]I0POBBhE YEJIOBEKA: MpaBWJIa HWCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMS MPENnapaToB OLITOBON XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3EH MPH U3YyYEHUU OO0IIel U HEOPraHUYEeCKOW XMMHHU B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITUH,
TaK W MOHSTHU, SABJISIFOUIUXCS CUCTEMHBIMH JJII OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
IMKJIA.

OO01mure ecTeCTBEHHO-HAYYHbIE OHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHAIIU3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZ0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYHHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimerka, opraHu3M, JKOocHcTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLINBO, PECYPCHI.

TexHomoTHs: XUMUYECKAs MPOMBIIIIIEHHOCTh, METAJUTYPTHsI, TPOU3BOJICTBO CTPOUTEIHHBIX

MaTcpHraoB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, nUuIcCBasa MPOMBINIJICHHOCTD,
@apMaHeBTquCKaﬂ MIPOMBINIJIICHHOCTD, IIPONU3BOJACTBO KOCMETHUYCCKUX npenaparTos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, 9JICKTPOHHAA IMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUIA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHero ooiiero oopazoBaHMs (JIMYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM).
HayuyHo-meTronndyeckoii OCHOBOH it pa3pabOTKM IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
pOrpaMM CpeaHero o0Iero 00pa3oBaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yIbTaTOB OCBOEHHUS NpeIMeTa « X UMHs» Ha YPOBHE CpeIHEr0 0011ero 00pa3oBaHus BbIIEIEHBI
CJIEIYIOIINE COCTABIIAIOILNUE:

OCO3HaHHE O0YYaIOLIUMMCA POCCUHCKOM Ipa’kJaHCKONH HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMM K 00yUEHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEILHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TNPUCYIIMMU LEJIOCTHOM CHUCTEME XHMHMYECKOIo
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KYNbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTbH KU3HEHHBIE IJIAHBI.

JIMuHOCTHBIE PE3YJIbTAThl OCBOCHMS NTpeIMeTa « X UMHSI» TIOCTUTAIOTCS B €IMHCTBE YUeOHOMH
Y BOCIUTATEJIbHOW JIEATEIILHOCTH B COOTBETCTBUU C I'YMAaHUCTHUYECKUMHU, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTSMU U HJ€aJaMH POCCUHCKOrO TI'pa)<IaHCKOro OOILEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMaMM M NpaBUJIAMU IOBEAECHMSI, CIIOCOOCTBYIOIIMMU IpoLeccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMUHOCTU 00YYarOLINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATENbHOCTH 00YyUYaIOMIUXCS M0 peaTn3aluy MPHUHATHIX
B 0OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUSI O COLMAIBHBIX HOpPMax M MpaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEOUI0 OTEYECTBEHHOMU
XUMHU;

yYBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKU €CTh Pe3yNbTaT JJIUTENbHBIX HaONIOCHUH,
KPOTMOTJIMBBIX KCIIEPUMEHTAIIBHBIX IIOUCKOB, ITIOCTOSTHHOTO TPYyZa YYEHBIX U TPAKTHKOB;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHHH M MOCIEAYIOLIEM aHalIHu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbIE C XUMHUUECKUMH SIBJICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKHM CBOMX TOBAapHUILEH € MNO3MLUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:



MOHUMaHUS IIEHHOCTECH 370pOBOTO W 0e30macHOro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOIOIeHNsT TpaBWJI 0€30MacHOTO OOpaIIeHUs] C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HHU U B TPYAOBOU JIEATEIbHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI HWHAMBUAYAJBHOTO M KOJUIGKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TMOCJIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JIESATEIBHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHON
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYSCKOMY W3YYCHHUIO MPOQPECCHil pa3IUvYHOrO poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUII 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUIYATbHON TPACKTOPUHU 00pa3oBaHusl, Oyaylien
npodeccuu 1 peau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJIOTHYEeCKUX MpoOieM, BIUSHHUS YKOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH JUIS PELICHUSI BOIIPOCOB
palMoOHATIBLHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HETPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEl OKpYXalollel MpHUpOIHOI cpele,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATD UX;

HaJUYMs Pa3BUTOTO HKOJOTHYECKOTO MBINIJIEHUS, JKOJOTUYECKONW KYJIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIIBHON MPAKTHKE, CITIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOATH UACONOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTHUKH;

MOHMMAaHUSA CHENU(PUKA XUMUU KaKk HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJaHUU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKaIOIeM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUMU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
peIeHr IPOo0IeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH [ COBPEMEHHOW NMBHUIM3AlMU: B €€
TYMaHHUCTUYECKOW HaIIPaBIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuanbHON
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSL YEIIOBEUECTBA — CHIPHEBOM,
DHEPTeTUYECKOW, THUIIEBOM W DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHU MEIUIUHBI,
o0ecreYeHnn yCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHA
00111eCTBa;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BATh MOJIydaeMbI€ 3HAHUS IS
aHaiM3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIEro MHpPa M MPOUCXOMSIINUX B HEM H3MEHEHUH,
yYMEHUS JiefaTh 000CHOBAHHBIE 3aKIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJbIO MOJIYYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCMOIb30BaTh XUMUYECKUE 3HAHUS IJISl PeIlIeHus po0iieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON ASITENbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENpPEephIBHOMY OOpa3OBaHHWIO M CaMOOOpa3OBaHMIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAaHUH 110 XHUMHUH B COOTBETCTBUM C JKU3HEHHBIMH
MOTPEOHOCTSAMH,

MHTEpeca K OCOOCHHOCTSM TPY/Ia B Pa3IMYHbIX cepax mpodeccHOoHANbHOMN AeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMsI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIUXCS MEXAUCUUIUIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienru UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJIECHUE, MpoLecc, CUCTeMa, HayyHbld (akT, NPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHble  yueOHble  JAeHCTBMS  (TO3HABaTeldbHblE,  KOMMYHMKAaTHBHBIE,
perynsaTuBHbBIE), oOecneunBarone (GOpMUpOBaHHE (YHKIMOHAIBHOM T'PaMOTHOCTH U
COLMAJIbHOM KOMIETEHIMH 00y4aroIuXcsi;

CHOCOOHOCTh ~ OOy4arolIUMXCsl  MCIOJNb30BaTb  OCBOCHHBIE  MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JAEHCTBHS B IIO3HABATEIbHON U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaThl OTPAXKAKOT OBJAJEHUE YHUBEPCAIbHBIMU Y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OBJaileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIUPOBaTh M  aKTYaJlM3MpOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

OINpeNeNaATh LEeJN JAEATEJbHOCTH, 3a/aBas HapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTaThl ACATEIbHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCIOJIb30BaTh IMPH OCBOCHMM 3HAHMW TNPHUEMBI JOIMYECKOTO MBIIUICHHUS — BBIACIATH
XapaKTepHble TPU3HAKK TOHATHUM W YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MMOHATUS AJIs1 OObSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUH I KJIaCCU(UKALIMY BEIIECTB U XMMHUUECKUX PEaKIIMii;

yCTaHaBJIMBATh MPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, IEAYKTUBHbIE, IO aHAJIOTUH ), BBIABIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B pacCMaTPUBAEMBIX SIBIECHUSX, (DOPMYIMPOBATH BBIBOJBI U
3aKJII0UYEHHUS,;

OPUMEHATHh B Ipoliecce MO3HaHUs, UCTOIb3yeMble B XUMHHM CHMBOJINYECKHE (3HAKOBBIE)
MO/JIEJH, IPE0OPa30BbIBATh MOJIEIbHBIE IPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, YypaBHEHHE XHUMHYECKOM peakuud — NpU peleHHH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUUECKUX 33/1a4, IPUMEHSTh Ha3BaHHbIE MOJIETIbHBIE MPECTABICHUS JIJIS
BBISIBJICHHS XapaKTE€PHBIX MPU3HAKOB MU3Y4aeMbIX BEIECTB U XMMUYECKUX PEAKIIH.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIaJICTh OCHOBAaMH METO/JIOB HAyYHOT'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dbopMynupoBaTh LEAM M 3aJayd  HCCIEAOBaHUSA, HCIOJIb30BaTh IIOCTaBICHHbIE U
CaMOCTOSITENIEHO C(hOpPMYyTUPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUII;

BJIAJI€Th HABBIKAMH CAMOCTOSITENIbHOTO IIJIAHUPOBAHUS M TPOBENEHHS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOJOM MpoIlecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHUS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MpOjAETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHMUYECKOH HCCIIeIOBaTeNbCKOM M MPOEKTHOM JAeSITeTbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JINYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nHpopManmeii:



OPUEHTUPOBATbCSI B  Pa3IM4YHBIX HCTOYHUKAX HHPOpMaLuu (HAYy4HO-TIOIYJIsIpHAs
JaUTepaTypa XHMHYECKOTO COJEp)KaHus, CIpaBOYHbIE TOCOOMs, pecypchl MHTepHera),
aHaAJM3UPOBATh MH()OPMAINIO PA3IUYHBIX BUAOB U (OPM IPEACTABIECHUS, KPUTUIECKH OLICHUBATh
e€ JI0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTH;

(GopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
uHpOopMannu, HeOOXOIMMOM [T BBITIOJIHEHHS YI€OHBIX 3a/1au ONPEAeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCHOJIb30BAHUSA MH(DOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (POPMY NIpeAcTaBIeHUs UHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLuel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKue W MaTeMaTW4yecKHe) 3HaKh |
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKNE CPEICTBA HATIISTHOCTH.

OnJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBI B XOJ/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh MJI€H, (OPMYJIHUPOBAaTh CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IpPE3CHTAleld pe3yabTaTOB MO3HABATEIBHOM JEATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEpPCTHUKAMM IPU  BBIIOJHEHUH XHMHUYECKOTO
9KCHEPUMEHTa, NPAaKTUYEeCKOHl paboThl MO HCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuy y4eOHOrO TMpoeKkTa W (HOPMYyIHpPOBATH BBIBOJBI 1O pe3yiIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM TyTEM COTIacCOBaHMS ITO3ULMHA B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH J1eHCTBUSIMU:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYILECTBIISATH CBOIO IO3HABATEIbHYIO AEATEIbHOCTb,
ompenenss e€ IeTu W 3aJa4d, KOHTPOJIHMPOBATH M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npelaraeMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHUU YYE€OHBIX M MCCIIEJOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIIeHUs C yYETOM MOJyYEHHUs] HOBBIX 3HAHUN O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITENIbHOCTH HA OCHOBE CaMOaHaIM3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(hOopMUPOBAHHOCTD MPECTABICHUN 0 XUMHUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpA, POJIU XMUMHH B TO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS H
KyJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW ISl pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJATarolIne
MOHATHUS (XUMHUYECKHI JIEMEHT, aTOM, dJIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMMUYECKasi CBSI3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,
GyHKIIMOHATIbHAS TPYIIa, paAWKal, H30MEPHUs, U30MEpPHI, TOMOJIOTUYECKUN pPsi, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEp KAIINE COEAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPTaHUUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHUS, JEXKAllUe B OCHOBE MOHHUMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBICHHM, (DAKTOJIOTHUECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, OJMy4YeHUH U 0€30MaCHOM UCIOJIB30BAHUN BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOM JESATENBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIE MPU3HAKHU MOHSATUMN, YCTAaHABIUBATD
WX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHSATHS IIPU OMUCAHUN COCTaBa, CTPOCHUS U
MPEBPAILICHU OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUJISl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIIEHHOI) (OpMYIl OPraHUYECKUX BEIECTB
U ypaBHEHHUH XMMHYECKHX PEAKIMH, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKHX
BEIIECTB M0 HX COCTaBYy U CTPOEHHUIO K OINpeAeNEéHHOMY KJacCcy/Tpylne COeIUHEHUM
(YriaeBoJopodbl, KHCIOPOJI W a30TCOJACpPXKAIIUE  COCINWHEHHs, BBICOKOMOJICKYIAPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHUs IO cuctemMatudeckoi HomeHkiatype (IUPAC), a Ttaxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOTHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (PeHon, ¢opManblIerui, aueTaibAeruja, MypaBbUHAas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJICMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOK03a, (PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMCHHSI OIPEACIATh BHJIBI XUMHYECKOW CBS3M B OPraHUYCCKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BeniecTB A. M. bytiepoBa 1ist 00bsiCHEHUS! 3aBUCIMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPECTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TUIEPUH, (EHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MEKIYy HUMH yPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh yMEHHS XapaKTEePHU30BaTh HWCTOYHHKH YTIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIMA Ta3, Yroip), CIOCOOBI HUX MNEPEpPadOTKU M MPAKTHUECKOE NPUMEHEHHUE
IPOAYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJHUTH BBIUUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00BEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA MITH IIPOIYKTa PEaKIIMH MO N3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIIU MIPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/aX HAYYHOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHU TPH H3YYCHHHM BEIIECTB W XUMHUYECKHUX SIBICHHIM
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIsl IPUHSATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMH U MX TPUMCHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYION U
1abopaTOPHBIM 000PYIOBAHKEM, a TAK)KE MPaBHJIa OOPAIIEHUS C BEIMIECTBAMU B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATH W BBIMOJIHATE XHUMHUYECKUN JKCIECPUMEHT
(mpeBpallieHus OPraHUYECKUX BEIIECTB MPH HArpeBaHUH, MOTyYeHHE ITUICHA M U3YYEeHHE ero
CBOWCTB, KaY€CTBEHHBIE PEAKIINN OPTaHNIECKHUX BEIIECTB, ICHATYpAIUs OSITKOB ITPHU HarpEBaHHH,
[[BETHBIC peakiny OEIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€30MIaCHOCTH MPHU 0OpalieHun
C BEIIeCTBAMH M JIAOOPATOPHBIM O0OpPYIOBaHHWEM, MPEICTABIATh PE3yJIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX peakiuii U (HOpMyIHpOBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHYECKYI0 HHGOpPMAIHUIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOTro
MOBE/EHNUA B OBITY M TPYIOBOM NEATENHHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollel NpUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTh BO3JACHCTBUS HA KUBBIC OPraHU3MBI
onpefeNéHHBIX OPraHMYeCKUX BELIeCTB, MOHMMas cmbici mokaszarens [I/IK, moscHsaTh Ha



HpuUMepax CIocoObl YMEHBIICHHUS U MPEIOTBPALICHUS] UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M
YeJI0BEKa;

U1t 00y4aroNnIMXCsl C OrpaHWYEHHBIMH BO3MOKHOCTSMH 37I0POBBSI: YMEHHE NMPHUMEHATh
3HaHUA 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHA BCIIECCTB U XUMHUYCCKUX SIBJICHI/If/'I;

JUISL CTICTIBIX U CITA0OBHISIIIIMX OOYYArOIIMXCS: YMEHUE UCTIONB30BATh pelbe(HO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckas XMMHUsD) OTPaXKaroT:

c(hOpMHUPOBAHHOCTH IPEJCTABICHUN: O XUMHUECKOM COCTaBIISAIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa, POJIM XUMHUU B MO3HAHUU SIBJICHUN MPHUPOJBI, B (POPMUPOBAHUU MBILIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOW I pEelIeHUs
NPAaKTUYECKUX 3a/ad M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 30POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAaHHW, KOTOpas BKJIIOYAECT: OCHOBOIOJATrarolIue
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb
OKHUCJICHUS, XHMHUYECKas CBsi3b (KOBAJICHTHAs, HWOHHAs, METaJUIMYecKasi, BOJOPOAHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMMHWYECKUX  PEaKIHil, pacTBOp, d3JIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, SJICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON peaklii, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS JIEKTPOIUTUUECKON
quccouuanuu, nepuoandeckuit 3akon Jl. . MenzaeneeBa, 3aKOH COXpaHEHHUS] MacChl BEIECTB,
3aKOH COXPAaHEHHUs M NPEBpAIlECHUs SHEPIUU NPU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)Kallie B OCHOBE MOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH U OE30MacHOM HCIONIb30BAaHUH BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKU TMOHATUH, YCTaHABINBATH
UX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS NMPHU ONUCAHUU HEOPraHMYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMynn BeIIECTB M YypaBHEHUH XUMHUECKUX PpEaKLIUH, CHUCTEMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId ras,
VIJEKUCITBIA Ta3, aMMHUakK, TaméHas W3BeCTh, HeraméHas W3BeCThb, MUThEBas COAa, MUPHUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONpEAeNsATh BAICHTHOCTb U CTENIEHb OKMCICHUS XUMUYECKHX
AJIEMEHTOB B COEJUHEHUX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAsl, BOJOPOIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(OTEPHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauyeckoro 3akona JI. MU.
MenneneeBa W JEMOHCTPUPOBAaTb €r0  CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu3oBaTh JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos [leproanueckoii cucteMbl XUMHUYECKUX eMeHTOB /1. 1.
MeHzieneeBa, HCHONB3Ys TMOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEMHEHUH Mo nepuoaaM U rpynnaM [lepuoguueckoil cucteMbl XumMudeckux snementos 1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMKUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BELECTB PA3INMYHBIX KJIACCOB, MOATBEP)KIATh CYIECTBOBAHUE I'€HETUUYECKOU



CBA3M MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C ITOMOIIBK) YPABHEHUN COOTBETCTBYIOIIHX
XAMHYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATH XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HakKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
M3MEHEHUIO CTENCHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTABIIATH YPAaBHEHUS PEAKIUN Pa3IUYHBIX TUIIOB, TIOJHBIC
U COKpall¢HHbIE YpaBHEHUS peaklUuii MOHHOTO OOMEHa, YYUThIBasl YCJIOBHS, MPU KOTOPBIX ITH
peakuuy UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW NPOBOAMUTH PEAKIUH, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHMYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIMU OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO0 PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aeicTBus (nmpunuun Jle [arense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUUYECKHE MTPOLIECCHI, JIEIKAIINE B OCHOBE
NPOMBIIIJICHHOTO TIOJYYE€HUS CEpHOM KHCIIOTHI, aMMHakKa, a Takxke C()OpMHUPOBAaHHOCTh
MpeCcTaBiIeHUH 00 OOIIMX HAyYHBIX MPHUHIMIAX M KOJOTHYECKHX MPOOJIeMax XHUMHYECKOTO
IIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH BBIYHCICHUS C MCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JI0JisI BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKUX
pEaKIusaX, Macchl BElIeCTBA WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO () (dekTa peakuuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MaCChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTHUH;

c(OpPMHUPOBAHHOCTh YMECHHU COOJIONATH MpaBHiIa MOJE30BAHUS XUMUYCCKOW TIOCYION U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIIAHUPOBATh U BBIMOIHATH XMUMHUYECKUNH JKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIEIIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklud HOHHOrOo OOMEHa, KaueCTBEHHbIE peaklUu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3amady no temaM «Mertamwiel» U «Hemeramisl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH MpHU 0OpallleHnH ¢ BEIIeCTBAMH U Ta00OPaTOPHBIM 000pyA0BaHUEM, MPEACTABISATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Yy/IbTAaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XMMHUUYECKYIO HH(OpPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeACcTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBEJICHUA B OBITY W TPYIOBOM JEATEIBHOCTH B IIENSAX COXPAHEHHUS CBOETO 3I0POBbS H
OKpPY’KaroIlled MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTh BO3JIECHCTBHS HA JKHMBBIE OPTaHU3MBI
onpeAeNéHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBIIEHUS U MPEIOTBPAIICHUS UX BPEHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsE OOYYaIOIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHE MPUMEHSIThH
3HaHMUS 00 OCHOBHBIX JOCTYMHBIX METOaX IMO3HAHMS BEIICCTB M XUMHYECKUX SIBJICHUI;

JUTSI CTICTIBIX U CITA00BUSIINX O0YJArOIINXCS: YMEHHUE UCTIONIB30BaTh PelbeHO-TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosanuyecrBo yacos
Kon- Mpak- JJIeKTPOHHbIE
Ne i/mn HaunmenoBanue pa3aesioB ¥ TeM IPOrPaMMbl TPOJIb- Tiec-  (ugposnie)
Bcero HbIE KHe o0pa3oBaTte/ibHbIE
pado- paoo- pecypchl
ThI ThI
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
11 [Ipeamer oprannveckoin XMMHH. Teopus crpoeHus 3 hitps:/Avww. resh.edu.ru/
opranudeckux coeguHeHuit A. M. byrneposa
Hroro no pasneny
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIE YrIIeBOAOPOABI — AJKAHBI 2 https://www.resh.edu.ru/
2.2 HenpenenbHbie yrieBOI0OPOIbI: AIKCHBI, AJIKaTHCHBI, AJTKHHbI 6 1 https://www.resh.edu.ru/
2.3 ApoMaTudeckue yrieBoa0posl 2 https://www.resh.edu.ru/
2.4 [TpupoaHbIe HCTOYHUKH YTIIEBOJIOPOJIOB M UX MepepaboTKa 3 1 https://www.resh.edu.ru/
Hroro mo pazneny 13
Paznen 3. Kuciopoacoaepixamme opranndecKue coenHeHust
3.1 Crnuprel. @eHon 3 https://www.resh.edu.ru/
3.2 Anpaerunsl. Kapoonossie kucnotbl. CaoxkHbIE 3(UpEI 7 1 https://www.resh.edu.ru/
3.3 YraeBobl 3 1 https://www.resh.edu.ru/
Hroro no pasneny 13
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3 ‘ https://www.resh.edu.ru/
Hroro mo paszneny 3
Paspnen S. BeicokoMoJIeKy IsIpHbIE COCIUHECHUS
5.1 [Tnactmaccel. Kayuyku. BonokHa 1 ‘ https://www.resh.edu.ru/
Hroro no pazneny 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 33 2 2 ‘




11 KJIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Ne ni/m HanmeHnoBaHMe pa3je/ioB 1 TeM POrpaMMbl Kowurpony  Ilpaxru  (UHpposLic)
Bcero HbIe YyecKue o0pa3oBaTe/bHbIE
padoThbI pa6oTsl  Pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH 1 https://www.resh.edu.ru/
11 [leproanyeckas cucteMa XUMUYECKUX IEMEHTOB /. 3
. Menneneena

1.2 Crpoenue BemiectBa. MHOroobpasue BeUeCcTB 4 https://www.resh.edu.ru/
13 XUMHYECKHE PeaKIi 6 1 1 https://www.resh.edu.ru/

Hroro no paszneny 13

Pasnen 2. Heoprannueckasi xumMusi
21 MeTamis 6 1 https://www.resh.edu.ru/
29 HeMeTaisl 9 1 1 https://www.resh.edu.ru/
2.3 CBs13b HEOPTaHUYECKUX U OPTAaHMUECKUX BEIECTB 2 https://www.resh.edu.ru/

Uroro no pazaeny 17

Pazgen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4 https://www.resh.edu.ru/

Hroro no pazneny 4

OBIHIEE KOJINYECTBO YACOB 11O ITIPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos
Kour  IIpak DJIeKTPOHHbIE
Ne Tema ypoka poJib Ttuuec Jara uudposbie
n/n Bcero  Hble KHe U3YYEeHUS o0pa3oBaTe/ibHbIE
pado pado pecypchl
ThI ThI
[IpenmeTt opraHnyeckoil XuMuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U https://www.resh.edu.ru/
1 1
3HaYEHUE 05.09.2024
5 Teopus crpoenus oprannueckux coequnenuit A. M. byrieposa, 1 https://www.resh.edu.ru/
€€ OCHOBHBIE TIOJIOKEHUS 12.09.2024
[IpencraBienue o k1accuPUKAIUN OPraHUIECKUX BEIIECTB. https://www.resh.edu.ru/
3 Howmenxkiarypa (cucreMatuyeckasi) 1 TPUBUAJIbHBIE HA3BaHUSA 1
OpFaHI/IIIGCKZIIj( B(GHICCTB e 19.09.2024
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM P 1 hittps:/fwaaw. resh.edu.ru/
26.09.2024
5 MertaH 1 9TaH — MPOCTENIIKE MPEICTABUTENN AIKAHOB 1 hittps:/ww.resh.edu.ruf
03.10.2024
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 nittps:/fww.resh.edu.ruf
’ 10.10.2024
7 DOTUJIEH U TIPOIUIIEH — MPOCTEHUIINE MPEACTABUTENH AIKEHOB 1 hittps:/fwaw. resh.edu.ru/
17.10.2024
8 IIpakTuyeckas padora Ne 1. «IlonydeHne sTuneHa u 1 1 https://www.resh.edu.ru/
M3y4YEeHHUE €ro CBOHNCTBY 24.10.2024
9 Anxanuensl. byraauen-1,3 u metunOyraauen-1,3. Ioxydyenue 1 https://www.resh.edu.ru/
CUHTETHYECKOTO KaydyKa U Pe3UHBI 07.11.2024




AJKUHBI: COCTaB U 0COOEHHOCTH CTPOSHHSI, TOMOJIOTMUECKHH

https://www.resh.edu.ru/

10 psan. ATleTHUIICH — TPOCTEHIITNI TPEICTaBUTEIb aTKMHOB 14.11.2024
. https://www.resh.edu.ru/
11 Beluncnenus no ypaBHEHUIO XUMHYECKON PEaKLIUU 91.11.2024
' https://www.resh.edu.ru/
12 Apenbl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD apeHOB 98.11.2024
13 I'eneTndeckas CBsI3b yIri€BOAOPOAOB, IPUHAICKAIINX K https://www.resh.edu.ru/
pa3IMYHBIM Kjlaccam 05.12.2024
14 [IpupoiHBIE UICTOYHUKH YIVIEBOIOPOAOB: IPUPOIHBIN Ia3 U https://www.resh.edu.ru/
MIOITYTHBIE HE(TSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepadboTKu 12.12.2024
15 [IpupoiHbIE HICTOYHUKH YTJIEBOJOPOAOB: IPUPOIAHBIN ra3 U https://www.resh.edu.ru/
MOMyTHBIE HE(PTAHBIE ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu 19.12.2024
https://www.resh.edu.ru/
16 KonTtpoabsHnas pa6ora no pazaeiny «YrieBoaopoabb 96.12.2024
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ M 3TAHOJL. https://www.resh.edu.ru/
17
Bonopoanas cBsi3b 09.01.2025
. https://www.resh.edu.ru/
18 MHoroaToMHbI€ CIIUPTHI: STUIEHTIIMKOIb U TITUIEPUH 16.01.2025
@DeHoI: CTPOCHHE MOJIEKYJIb, (PU3NUYECKHE U XUMHUECKHE https://www.resh.edu.ru/
19 .
CBOICTBa, MPUMEHEHNE 23.01.2025
. https://www.resh.edu.ru/
20 Anpaerunpl: GOpMaIbICTH U alleTATbICTH . AIICTOH 30.01.2025
21 OnHOOCHOBHBIE ITpe/eNIbHbIE KAPOOHOBBIE KUCIIOTHI: https://www.resh.edu.ru/
MypaBbHHAs U YKCYCHas 06.02.2025
IIpakTnyeckas padora Ne 2. «CBoMCTBa pacTBOpa yKCYCHOR https://www.resh.edu.ru/
22
KHCJIOTBI» 13.02.2025
23 CreapuHOBas U OJICMHOBAsI KUCIIOTHI, KaK MPEICTABUTENN https://www.resh.edu.ru/

BbICIIHUX Kap6OHOBBIX KUCJIOT

20.02.2025




Mb11a KaK COJIM BBICHINX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC

https://www.resh.edu.ru/

2 JiCHCTBHE ! 27.02.2025
o5 CrnoxHble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. 1 https://www.resh.edu.ru/
I'uaponns cinoxHbIX 3¢pupoB 06.03.2025
26 JKupsr: ruzmponus, mpuMeHeHue, OMOJIOTHYECKas POJib )KHPOB 1 hitps:/fww.resh.edu.ruf
13.03.2025
97 YrineBojbl: cocTas, Kiaccudukaius. Baxueiinme 1 https://www.resh.edu.ru/
MIpeJICTaBUTENH: TIII0K03a, PpyKTO3a, caxapos3a 20.03.2025
28 Kpaxmai 1 1euIoo3a Kak IpUPOIHbIE MOJTUMEPDI 1 nittps:/fww.resh.edu.ruf
03.04.2025
29 KounrpoabsHnas padora no pasgeny «Kucjiopoacoaep:xamue 1 https://www.resh.edu.ru/
OpraHuvecKue coeTHHeHUs 10.04.2025
30 AMWHBI: METUJIAMUH U aHUJTUH 1 hitps:/fwww.resh.edu.ruf
17.04.2025
31 AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE OPIraHUYECKUE COESTUHEHMS, 1 https://www.resh.edu.ru/
nX Omojiornueckoe 3Hadyenue. [lentuant 24.04.2025
32 benku kak mpupoHbIe BEICOKOMOIIEKYISIPHBIE COSTMHEHUS 1 hittps:/fwaaw. resh.edu.ru/
15.05.2025
OcHOBHbIE OHATHSA XMMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN https://www.resh.edu.ru/
33 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYIISIPHBIX 1
COCTTUHEHHI. HJ‘IleCTMaCCBI, Kay4qyKH, BOJ'IOZHap 22.05.2025
OBUHIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME 33




11 KIIACC

KoaudecTBO 4acoB

Kour IIpak DJIeKTPOHHbIE
Ne Tema ypoxa poar  Tuuec Jlara uudposbie
n/n Bcero HbIe KHe U3YYEeHUS o0pa3oBaTe/ibHbIE
pado  pado pecypcbl
ThI ThI
1 XuMHUYeCKuil 3eMeHT. ATOM. DJIEKTpOHHAsE KOHPUTypanus 1 https://www.resh.edu.ru/
aTOMOB 04.09.2024
Ilepuonnueckuii 3akoH u [lepronuueckas cucrema https://www.resh.edu.ru/
2 xuMmudeckux daeMeHToB /. M. MenaeneeBa, ux cBs3b ¢ 1 11.09.2024
COBPEMEHHOM Teopuel CTPOSHHs aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX https://www.resh.edu.ru/
3 3JIEMEHTOB U UX COEAMHEHUM IO rpyMaM U Nepuojam. 1
3HayeHUEe MEPUOIMUECKOT0 3aKOHA U CUCTEMbl XUMHUUYECKUX 18.09.2024
anemeHToB J[.M. MenneneeBa B pa3BUTHH HAYKU
Crpoenue BemiecTBa. XMMHUUYECKasi CBSA3b, €€ BUBL https://www.resh.edu.ru/
4 MEXaHU3Mbl 00pa30BaHuUs KOBAJICHTHOM CBsA3U. Bogopoanas 1 25 09.2024
CBSI3b
BanentHoCTh. DnekTpooTpunareabHocTh. CTeneHn https://www.resh.edu.ru/
) OKHcieHus. BemecTsa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO 1
02.10.2024
CTpOECHUS
ITonsaTHe 0 nucnepcHbIX cucteMax. MicTuHHbIE U https://www.resh.edu.ru/
6 KOJUTOMHBIE pacTBOPBL. MaccoBas 10151 BEIIECTBA B 1 09 10.2024
pacTBope
Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX https://www.resh.edu.ru/
7 coenuHeHul. ['eHeTHUecKas CBsA3b HEOPraHUYECKUX BEILIECTB, 1 16.10.2024
Pa3IMYHBIX KJIACCOB
8 Knaccudukanus XuMU4ecKux peakifii B HeOpraHuuecKou u 1 https://www.resh.edu.ru/
OpTraHWYECKON XMMHUH. 3aKOH COXPAHEHHs MacChl BEIIIECTB; 23.10.2024




3aKOH COXPaHEHUs U IIPEBPALLECHUS SJHEPIUH TIPH
XUMUYECKHUX PEaKLUAX

Cxopoctb peakuuu. OOpaTuMbIe peakini. XUMHUYIECKOE

https://www.resh.edu.ru/

J paBHOBecCHE 06.11.2024
10 IIpakTyeckas padora Ne 1. «BnusiHue pa3ianuHbIX https://www.resh.edu.ru/
(haKTOpPOB HA CKOPOCTh XUMHUYECKON PEAKITUN) 13.11.2024
DJIeKTpoIMTHYECKas Aucconuanus. [lousarue o Bo1opoaHOM https://www.resh.edu.ru/
11 nokazatene (PH) pactBopa. Peakunu nonHoro oomMeHa. 20.11.2024
['uaponn3 opraHMyecKux U HEOPraHMYECKHUX BEIIECTB o
12 OKHCTUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [lonsaTue 06 https://www.resh.edu.ru/
AJIEKTPOJIN3€E PACILJIAaBOB U PACTBOPOB COJIECH 27.11.2024
13 Konrtpoabnas padora no pasgeny «Teopernueckue https://www.resh.edu.ru/
OCHOBBI XMMHI) 04.12.2024
Mertauibl, ux nosoxenue B [lepuoguueckoii cucreme https://www.resh.edu.ru/
14 xummudeckux aneMenToB [[. V1. MenzaeneeBa 1 0cOOEHHOCTH 11.12.2024
cTpoenust atoMoB. O01IHe PU3NUEeCKHE CBOMCTBA METAILIOB T
CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PsiJl HAPSKEHUI https://www.resh.edu.ru/
15
METaJIOB 18.12.2024
16 XUMHYECKUE CBOMCTBA BaXKHEHIIINX METAJIOB (HATPUH, https://www.resh.edu.ru/
KaJIMH, KAJIbIIUIA, MarHui, aIIOMUHUN) U UX COSAMHEHUIN 25.12.2024
17 . . https://www.resh.edu.ru/
XUMHYEeCKUE CBOWCTBA XpOMa, MEAHN U UX COSAMHEHUN 15.01.2025
18 N N https://www.resh.edu.ru/
XUMHYECKUE CBOMCTBA IIUHKA, JKeJIe3a U UX COCTMHEHUN 99 01.2025
IIpakTnyeckas padora Ne 2. "Pemenne https://www.resh.edu.ru/
19
AKCTIEPUMEHTAIBHBIX 3a7a4 1Mo Teme «MeTtamisi»" 29.01.2025
Hewmeramnbl, ux nonoxenue B [lepuonnueckoit cucreme https://www.resh.edu.ru/
20 XUMHYeCKHX daeMeHToB JI. 1. MenaeneeBa 1 0COOCHHOCTH 05.02.2025
CTPOCHHUSI aTOMOB
®u3nyecKue CBOMCTBAa HEMETAIIOB. AJUIOTPOIIHS https://www.resh.edu.ru/
21 HEMETAIIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u 12.02.2025

yriieposia)




https://www.resh.edu.ru/

22 XVMHYECKUE CBOWCTBA IAJIOTEHOB, CEPBI U UX COEIMHEHUN 1 19.02.2025
23 XuMHYECKHE CBOMCTBA a30Ta, hochopa ¥ X COeTUHCHUI 1 26.02.2025 https:/fwww.resh.edu.u/
24 XUMHUECKUE CBOICTBA yriepoja, KpEMHHUS U UX COeIMHEHUN 1 https:/wwwresh.edu.ru/
’ 05.03.2025
25 [IpumeHeHrEe BaKHEHIIIMX HEMETAIUIOB U MX COCIUMHEHUI 1 hitps:/fwww resh.edu.ru/
12.03.2025
O0o0011IeHrEe U CHCTEMATHU3aLHs 3HAHUH 110 TEME https://www.resh.edu.ru/
26 «HeMeTUaJ'IJ'IH». Beruucnenus no YPABHEHUSM XHMHCCKIX 1 19.03.2025
PEaKIyii ¥ TEPMOXUMUYECKHE PACUETHI
IpakTnyeckas padora Ne 3. «Pemienue https://www.resh.edu.ru/
27 HKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme "Hemeranmsr'"» 1 02.04.2025
8 KonTpoJsbHnas padora no remam «MeTayuib» u 1 https://www.resh.edu.ru/
«HemeTtannby/Beepoccuniickas npoBepouHas padora 09.04.2025
Heoprannueckue U OpraHuu4eCcKue KUCIOTBHI. https://www.resh.edu.ru/
29 Heopranuueckue u opraHMueckre OCHOBaHUS . 16.04.2025
AM@oTepHbIe HEOpraHNYECKHE U OPraHUYECKUE COETUHEHUSI. https://www.resh.edu.ru/
30 geeII;Ileel(;?:eCKaﬂ CBSI3b HEOPTaHMUYECKUX U OPraHUYECKUX 1 93.04.2025
Ponb xumum B 00ecIieueHnH YKOJI0THIECKOM, https://www.resh.edu.ru/
31 i;iﬁ;f;ﬁ:fcmﬂ U MULIEBOM 0€30MacHOCTH, Pa3BUTHH 1 30.04.2025
32 [IpencraBnenus 00 oOMIMX HAyYHBIX MPUHLIUIIAX 1 https://www.resh.edu.ru/
IIPOMBIIIJIEHHOTO MOJTyY€HUs] BaKHEUIIINX BEIIECTB 07.05.2025
33 YeoBek B MHpE BEIIECTB U MAaTEPHAJIOB 1 https:/www.resh.edu.ru/
14.05.2025
34 XWUMHS ¥ 3I0POBBE YETIOBEKa 1 91.05.2025 https:/wwaw. resh.edu.ruf
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






