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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelnHero ooOiero o0pa3QBaHmst
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbenepasbHON 00pa30BaTEIBPHONW MPOTPAMMBI CPEIHETO OO0IIero 00pPa30BaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  ro€yJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenumu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHuzauusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHBIE ; IIPOrpaMMBbl, H
OCHOBHBIX TnoNoXeHu «Crtparerun pa3BUTHS BocOHTaHus B Pocculickoil
deneparuu Ha niepuoy 1o 2025 roma» (Pacmopspkeniie IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0B K pa3pabOTKe MporpamMMbl HO XUMHUHU, K OMPEACICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIIUTAHUS U PA3BUTHS OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» aia 10—11 kflacéeB Ha 0a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIeJIeH,
COJICpKaHMs, PE3yJbTATOB OOYUYCHMSy, U “EPEOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE 00pazoBaHNEy MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3AWMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYSKWT | 3aBEpLIAIOIIMM  3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My O0a30BOM ypOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEME XHUMHUYECKOTO OO0pa3oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIoBeKa, a TakKe” SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBIO M TNPUPOAHON cpene. Peanusyercss xumudeckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YPeBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMU Y4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOECHHUE KOTOPOIrO OMPENEIEHbl B
nporpaMme TO™XUMUU C Y4ETOM CHeuuPUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUW APUPOJHI U B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXke C y4ETOM
oOmux 1(édeld W TMPUHIMIOB, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI CpeaHero oo1iero oopasoBanus B Poccuiickoit deaeparuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMCHHOW ITMBWIN3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
Oma BHOCUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHUS,
B*€03/IJaHHUE I[EJIOCTHOTO MPEJICTABICHUS 00 OKPY’KAIOIEM MHUPE KaK O €IUHCTBE
HPUPOJIBI M YeJOoBeKa, KOTopoe (popMHUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIENCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cPasia
HEOTHEMJIEMOM YaCThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCICILHOLO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA Kak \Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBliEHA Ha pCUHICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B cootBercTBUM ¢ OOmMMH LEISIMH W TPHUHIMIIAMU . CPEIHETO OOIIETo
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIBTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKH “MUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHONO BKJIIOYEHUS B JKU3Hb sCOLHYyMa, MPOAODKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUs»  SBISQTCA 0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HEQPEAHMYECKas XUMHsS», OCHOBHBIM
KOMITOHEHTOM COJI€pP>KaHUSI KOTOPBIX SBIIAIOTES OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIFOUCHHEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE HAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTH, PACCMOTPEHMsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTHUMN,33KOHOB U TEOPUN XUMHUU.

CrpykTypa coaepxaHus KypcoB + «Opranumyeckas xumus» U «OOmas u
HEOpraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJa K K3YUEHMI0O ydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNEHHBIX
TEOPETHUYECKUX YpOBHAXy Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAOTCS Ha_YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakkKe, Ha YpPOBHE CTEPEOXHMMHYECKUX M BJICKTPOHHBIX
npecTaBiICHU Ow, CPpocHUU BeulecTB. CBeAeHHMs 00 H3ydaeMbIX B Kypce
BElIECTBaX JATCA/B Pa3BUTHUH — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAMHEHHH. B Kypce OpraHMyeckol XUMHUU TMOJYy4arOT pPAa3BUTHE
c(hopMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpPBOHAYATLHbBIC
MPEICTABIICHASL O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOGTN*CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

oA, HOBBIM yIJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
pacecMaTpuBaeTCsd M3yYECHHbIH HAa YpPOBHE OCHOBHOrO oOOIIEro oO0pa3oBaHMS
TEOPCTUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMUSD)  00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
{IEpUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMUECKUX MO3MIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3aKOoHAa —g=OT
o0o0mIaroriei 10 00BACHSIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMHUYECKHUX PEaKIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpPOTEeKaHusi JomnoyiHgercs B Kypcax 10 u ITw=KnaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIHLHOM W MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKCHUSA K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUH XUMUU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICINBATH MH(OPMALUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUW, PEUICHUS WHTEIUICKTYaJbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aauy B/1ienom conepkanue yueOHOTo
npeaMera  «XUMHS»  JAHHOTO  YPOBHS “y M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCd MHPOBO33PEHYECKOW OCHOBBI ISl TOHMMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepPUalIbHOE €IWHCTBO HEOPIaHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCEh CBOICTB BELIECTB HX COCTABOM M
CTPOEHUEM, II03HABAEMOCTb NPUPOJAHBIX SBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEUYMI MEXAy HOBbIMM (aKTaMU U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE PN XUMUHU B PEUIEHUU 3KOJOTHYECKUX NpodiieMm, a
Takke MpodiieM cOepeKeHUs. FHEPLETUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHusi 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4JaronmMxcss NPUHITHIE HPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJlep)KaHUsI M MOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX “YUEOHbIX JAeicTBU, uUMemMX 0a30Boe 3HAUCHHE IS
pa3NUYHBIX BUMAQB/ MESITEIBHOCTU: pEHICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAaLK, HEOOXOIUMBIX 71l IPUOOPETEHUs ONbITA MPAKTUYECKOM
U HCCIENOBATENBCKON AEATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B jipakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3@BaHMs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, MPU ONPEICTICHUN
COJIEP)KATEIIbHOM XAapaKTEPUCTUKH 1IeJIed HU3Y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHUYECKOM HAayKHd Kak 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
HEATEIPHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH W3YYCHHS IPEAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMupoBaHuMe CcHUCTEMbl XHMHUYECKMX 3HAHUW Kak  BaxHeHuUIei
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KQTOPOHU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TECOPUW XMMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHEwC UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOJAaX MMO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX WIS MPHOOpETEeHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB MWXUMUUYECKUX SIBICHUMH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U ITOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBI3aHHBIX C HAOTIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIICPUMEHTd, COOJIOACHHEM TMpaBUII
0e301macHoOro ooparieHus ¢ BeleCTBAMHE,

Hapsiny ¢ aTum, conepxkaTelibHasi XapaKTepUCTUKA 1IeJiel U 3a/lay U3yYCHUS
IpeaMeTa B IporpamMme 1Mo XUMHUM yTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME_CPeIHEro olmiero oopasoBanus. CeroaHs B
NpENoJAaBaHUM XUMUU B OOJBMICH, / cTemeHH OTHAaTCs  MPEArnoYTeHHE
MPAKTUYECKON KOMIIOHEHTE COACp)KAHUS OOYy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA OOIIE00PA3OBATEILHON OpraHU3alliy, BJIJICIONIET0 He
HA0OpOM 3HaHWW, a (PYHKUMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTUBHOTO TIOJIYICHHS 3HAHUN M NMPUMCEHEHHUS WX B PEAbHOU >KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ ATHUM TIpM U3YYEHUH TpeaMera «XHUMHs» JOMUHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAKUE LIETTU U 33]a4H, KaK:

amanraiusi o6yJIareInXxcs K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopmupoBaHUe “, JMHTEIUICKTYa TbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KQHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHU EM;

dbopMupoBaHue Yy OOYyYaloOIIMXCS  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIETCHHMIT), WUMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3d4YHBIX BUIOB
NeSPeIBLHOCTH: PENICHHs MPoOJeM, MOMCcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMMBIX ISl TIPUOOPETEHUS ONbITa JEATEIBHOCTH, KOTOpas 3aHWMaeT
BOKHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
9KOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
TIPOIIECCOB Ha OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHX
CIOCOOHOCTEHM 00YJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHHS 110 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MTOTPEOHOCTSIMHU, UCIIQIB30BATH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajau3d y4eOHOW U
HayYHO-TIOMYJISIPHOM MH(DOPMALIMK XUMHUYECKOTO COJIePKAHNS,

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCSI AaCCOIMMATUBHOTO, M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, ,KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, IPH IUIAHUPOBAHUU U TPOBEIACHUU XUMUUYECKOTO
AKCTICPUMEHTA;

BOCIIUTaHUE Yy OOydJarommxcs yOeKAEHHOCTH ( BY, "I'YMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHHW, MIOOATBHBIX IPOOJIEM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TTOTIOJTHEHUSI JHEPFETUUECKIX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHS, HEOOXOIMMOCTH OEpexHOTro
OTHOUIIEHUSI K TPHUPOJEC U CBOEMY 3J0POBbIgw a/TAKXKE MPUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I “HPHHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIGHUSMH.

B yueOHOM 1IaHe cpenHero OOmEero o0O0pa3oBaHUSI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeAMeTHON obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO0mIee 4rco 9acoB, OTBEASHHBIX VIS U3YUCHUS XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobuiero oopazoBaHus, coCraBisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaga (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpPOEHHsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE N0J105keHUsA. CIpYKTYpHBIE (OPMYJIBI
OpraHMYeCKUX BemecTB. [omornorus, u30Mepus. XuUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1acCU(pUKALMKM OpraHuyeckux.BeniectB. HoMeHnkmnarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) ‘WM = TPUBHAJIbHBIE Ha3BaHMS
BOKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUMeCKIX BEILECTB.

OKCIEpPUMEHTAIBHBIE METObl M3YyUCHMS, BEIIECTB U HX IPEBpAIICHUI:
O3HAaKOMJIEHHUE C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJI QPrdHMYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHKE JEMOHCTPALMOHHBIX OIBITOB NOWIPEBPAILICHUIO OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TI1aBjaeHue, 0OyniMBaHNHE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHW psAA. MertaH u dTaH —
NPOCTEUIINE NPEICTABUTEHN* AMKAHOB: (PU3MUECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMellleHusT W, TOPEHMs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB WWCTPOCHHUE, TOMOJIOTUYECKUN Psl. DTUJIEH U MPOIUIEH —
IpOCTEUIINE NPEICEABUTENN aJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJIUMEPU3ALIIH ), TIOTyYEHUE U IPUMEHEHHUE.

Ankanuenslt: Oyrtaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE, CBOVICTBA (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MNPOETCUIINNA TPEACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
FOPEHUS ), MOJTyYEHHE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakuyy rajoreHUpOBaHMS U HUTPOBAHUS), MOJyYEHUE U MpUMEHEHue. 10.1yon:
cocmas,  cmpoenue,  Quauyeckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPHHAJICKAIUME> K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. Ilpumpomsslii ra3 W HOTyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUU, KATAIUTUYECKUM), TUPOIU3. HPOIyKThI
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIILICHHOCTH U B ObiTy. Kamennsrit
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U WX MpEeBpaIlCHU:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKoB M “PE3WHBI, KOJUICKIIMU
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ “YLJIEBOJOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKON PAOOTHIL MOTyUCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUECKOW/ peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOIYKDA PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPIBL MeETaHON M 3TaHOJ: CTPOCHHUE,
busznueckue M XUMHYECKHE CBOUCTBA, (peakiuu C aKTUBHBIMH MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METAHOIA M ATAHOJA HA OPTaHU3M YEIOBEKA.

MHoOroatoMHsle  CHOUPTBL. OTWICHIJIUKOIbL W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAsi PeakilMs Ha MHOTOATOMHBIE crupThI). JleiicTBue Ha
opraHu3M yenoBeka. [ [piMeHeHne rauuepruHa U 3TUIICHTJIUKOJIS.

deHo:  CTPOEHHE | MOJIEKYJIbI, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh PeHoFaxllpumenenue Gpenona.

Anpperunby,_m * kemonvl. DOpMaNBIAETHN, ALETAIBICIHA: CTPOEHUE,
bu3nuecKkue U XHUMHYECKHE CBOMCTBA (PEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbBIE PEAKIIMH ), TIOJYUYEHUE U TPUMEHEHUE.

OAHQOCHOBHBIE TMpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasIJKHEJIOThI: CTpOeHHEe, (PU3MUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0IIMe sl Ki1acca KUCIIOT, PEaKIMsl 3TepU(pUKaLUK), TOJIyYeHUEe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHCI0T. Mblia Kak COJM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
e10kHbIX 3upoB. XKupsl. ['uaponus xkupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCH(UKAIUS  yriIeBOAOB  (MOHO-, JIH- g~ U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3WYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE. C
ruapokcugoM menu(ll), okuciaeHne amMmmMHadyHBIM pacTBOpoM okcupaa cepebpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaKk U30MEP IITHOKO3BI

Kpaxman u nemnono3a Kak NpupojHbie moauMepbl. CTpoeHuesKpaxmana u
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YeHHUsl BeIlIecTB( Wy UX MpEeBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JACMOHCTPALUMOHHBIX OMBITOB: TOPEHHUE
CIMPTOB, KAaU€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHHMPTOB (OKUCICHHME STaHOJa
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aWMOJCHCTBUE TIHMIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCICHHE @MMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3arimMoneiicTBHE Kpaxmana C HOJOM),
MIPOBEJICHHUE MPAKTUIECKON pabOTHI: CBOMCTBA paCTBOpa YKCYCHOM KHCIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XWMHMYECKON peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa WM “HPOJYKTAa PEaKlMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MEXOAHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

A3oTcoeprkalue opraHpMECKNe CoeTMHEHMS.

AMUHOKHUCIOTH Kak aM(PeTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMUHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHe aMUHOKUCIOT. [lenTupl.

benku kak mpupOfHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHYHAsL CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypallusiy KaueCTBEHHbIE peaklny Ha OeJIKu.

OKCIIepUMEHTANBHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE 1 ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OEIKOB MPH
HarpeBaHuy, BETHHIC PEaKIIUU OCIIKOB.

BbicoKOMOJIEKYISIPHBIE COCUHEHMSI

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
MOJIUMED,.ETPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
Macca, 'OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMEpHU3aIis U MOJTUKOHIECHC AU

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpALLEHUI:
©3HAaKOMJIEHHE C 00pa3laMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcCC,
Kay4qyKoB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMUH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BAaHWE KakK OOIUX eCTeCTBCHHO-
HAyYHBIX TIOHATHMA, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU TSI OTICHbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHSATHUS: SIBJICHUE, HAYYHBIN (DaKT, FHTIoTE3a,
3aKOH, TEOPHs, aHAIN3, CUHTE3, KiIacCu(HKaIys, MepruoIudHOCThy HaOI0IeHN e,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToMm, OJJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHHS

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH=BEWMICCTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIC BellecTBa ((O€dKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpasbl, TOPHBIE MOPOIbLHOJC3HbIC UCKOTIaeMbI€, TOILIIMBO,
peCypchl.

TexHONOTHsA: THIIEeBBIC MPOAYKTHI, *OCHOBBI PAlMOHATBHOTO THUTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBECHHBIC 1 KOEGMETHYECKHIE MpenapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKQH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil 3AnaeMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAs
000J10YKa. DHEPreTHIECKNe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIipeiejieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBHIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueCkuit 3akoH u Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MennemeeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cuCTeMbl
XUMH4YeCKuX, dmeMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. _3dKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
oOpa3yeéMbIX MMH TIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HauY€HKE IEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTtBa. XuMHYECKass CBs3b. BHABI XMMHYECKON CBS3U
(KoBAJIeHTHAsT HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
aKnenTopHeiii). BomopoaHas cBs3b. BajaeHTHOCTh. OJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOECTH
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PAcTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Howmenxkiatypa
HEOPraHUYECKUX BEIIECTB. ['€HEeTHYecKass CBSI3b HEOPraHMYECKMX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XUMHUECKHXs, peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHCHUS, MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN PU XUMUUECKHX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nnuHbiX.(pakTopoB. OOpaTrMbie
peakuuu. XuUMHYEeCKOoe paBHOBecHe. DakTopbl,, BAUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CusbHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTPAIbHAS, [IECTOYHAS.

OKUCIUTETFHO-BOCCTAHOBUTEIIHLHBIGYPEAKITUH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHWsS BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnyueckas, eucremMa XxuMuueckux sneMeHtoB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX/M 1A60PATOPHBIX ONBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajn3aTopa, ONpE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOW paboThl «BausHue pa3IuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaAKIUm).

Pacuérnble 3agaun.

Pacuérel 10, “yYpABHEHUSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKHUE /PACUETHI, PACUEThI C HUCIIOIB30BAHUEM IOHSATHUSI «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heopraunyeckasi xumus

Hemeramapl. Ilonoxxkenme HemetaiioB B llepuoguueckor  cucreme
xumMuueekux *aaementoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
@usnyeckue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KUCAQPONa, cephl, hochopa u yrieposa).

XWUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIOB (TaJoreHoB, CEphl, a30Ta,
tochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHIOB,
KUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucTteMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 00QIOUEK
atoMoB MeTajuioB. O0mue ¢usndeckue coiicTBa MeTtayioB. CruiaBel METaJIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAIOB (HATPHUH, KM, “KaJIbIIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCANHEHUH,

OOmue cnocoObl momyyeHus: MeTaioB. [IpumeHeHne METamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M, X%, IPEBPALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lioB/ HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3a7ad, HAOJIOJEHUE W OIHMCAHUEw JEMOHCTPAIMOHHBIX |
7a00pATOPHBIX OMBITOB (B3aMMOJCICTBHE THIPOKCH/A ‘@JHOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KaTUOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00BEMALTA30B MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO H3%Y4aCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEHWIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMum B 0OeCrieY€HUM IKOJOTUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBE [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHUPE BCUISCTB W MaTEpUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl s IMECKTPOHUKH, HAHOMATEpPHUaJbl, OPraHUYECKUE MU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus ¥ 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaTroB, paBuia OE30MaCHOTO MCIOJIL30BaHUs MpenapaToB ObITOBON XUMUU
B MOBCEIHCBHOM JKU3HMU.

MesKipeaMeTHbIe CBSI3H.

Peajusanusi  MEXNpeAMETHBIX CBA3€H Tpu  WU3ydyeHUH oOmed u
HEeQpPLaHW4eCcKOM XxuMHUM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOMMX eCTeCTBEHHO-HAYyYHBIX TIOHSATHUW, TaK W TIOHATUM, SBJISIIOIIUXCS
CUCTEMHBIMU JJISI OTJICIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
Teopusi, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHHE.



du3nka: MaTepusi, IHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD, BEUIECTBO, IO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IMHULIBL UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TIOJIC3HBIC MCKQIAEMBIC, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIHsl;, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE IPOUSBOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMaimeBTHYECKass  MPOMBINIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKHUOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMMHMN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM CpPEIHEro OOLIEro o0pa3oBaHUsl (JIUYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HayuyHo-meTonuyecked OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTrpaMM“CpeIHero OO0IIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO0I:

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM ITOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHUsDH) Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABMSIOMINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKON TPaKIAHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUMN JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUXNIPAAMIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYHYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTr0 00pa30BaHMs;

HAJIM4YKE MPABOCO3HAHUS DKOIOTUIECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIGMITAHBL.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CAUHCTBE YYCOHOW HmwBOCIUTATEIHPHOW JCSITEIBHOCTHA B COOTBETCTBUU C
I'YMaHUCTUYECKUMU,/CONMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCHUHCKOIO TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMaMM U , NPABWIAMM  TOBEJIEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JlnynoeTHBIE pe3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS»  OTPAXKAIOT
c(OpMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIBbHOCTH
0Oy4alomMXCs M0 peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpa:knaHcKOro BOCIMTAHUA:

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
VBAKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMpPU CO3JaHHN
y4€OHBIX MPOEKTOB, PEUICHUHU YUYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBIMOJHCHUAM
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTMKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIbHOCTH,

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

[IECHHOCTHOTO OTHOIICHUSI K HWCTOPUYECKOMY M HAyUHOMY: HACIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPHH W IIPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHUS[HAYKH €CTh PE3YIbTaT
JUTNTCIIBHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  OKCICPHMCHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B IOJYYEHUU U TOCIEIYIOLIEM
aHanu3e WHPOpMaIMU O MEePEOBBIX JOCTHKCHHSIXS COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOEO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUMy, CBIBaHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUSHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHE U TMOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIIMI HPABCTBEHHBIX U  IIPABOBBIX HOPM M OCO3HAHWE MOCHEACTBUNA 3THUX
MOCTYNKOB;

4) popMupoBaHus RYJIbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEN 31opoBoro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 310pOBbIO;

coOmtoieHsL_ATpaBui 0e30MacHOro OoOpalleHusi ¢ BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHMS | LIEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHQI0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCQO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AIKOT OIS, HAPKOTUKOB, KYPEHUS );

S) TPyA0OBOro BOCIIUTAHUS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeIbCKOM
JesTeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
AEATECIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pPEIICHUM MPAKTUYECKUX 3aj]ay
COIIMAILHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGEeCcCuil pa3IudHOro poja, B FOM
YHUCJIe HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU AeSITEIbHOECTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYaAJIbHON (TpacKTOpUU
oOpa3oBanus, Oyayuied mnpodeccun U peain3alid COOCTBEHHBIX KHSHEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOILIEHUSI K MPUPOACH*KAK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJOTHYCEKUX:, MPOOJIeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHOMM '€OITUATLHON CPEIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIOIb30BAHUMA, “AOCTIKEHUNA XUMHH  JIs
pELIEHHS] BOIIPOCOB PAallMOHAIIBHOTO IPUPOOTIQIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUN, TPUHOCAIIMX BpEl OKpYKarouen
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOIArONPUSITHBIE HKOJOTUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICUCTBUM U MPEIOTBPAILIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKORQ MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOLUYECKON HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEHbHON, KOMMYHUKATUBHON M COILIMAIIBHOM
MPaKTUKE, CIOCOOHOCTH W #YMCHHUS aKTUBHO MPOTUBOCTOSITh HJEOJOTHUU
xemogoOuu;

7) 1EHHOCTH HAYYHOI' 0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH |, MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS ClleUUKA XUMHUU KaK HayKh, OCO3HaHUS €€ poiu B
dbopMHpOBaHUY PALME@HATFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
IpeIcTaBlIeHUs “@0 JOKPYKAIOIIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MPUPOITHOTO PABHOBECHS,

yOSXKJCHHOCTH B  0OCOOOM 3HAUMMOCTH XUMHUHM JUIi COBPEMEHHOM
UMBWIN3AWUA. B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIM B
CO37aHNH HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYUBOIO PAa3BUTHUS YEIIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOIOIMYECKON 0e30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMN
YCIEIIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
QOI1IeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUH OKpPY)KArOIIero Mupa n
MIPOUCXOAAIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKTFOUCHU SwHA
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0 IQIVHCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCEY;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEpPhIBHOMY ,  O0Opa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWH, 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3IMYHBIX Cepdx nmpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHSL YIEOHOTO TpeaMeTa « XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30oBaHusl BKIIQUAIOT:

3HaUuUMble  JUIsi  (OPMHUPOBAHHA  MHPOBO33PEHHS]  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIpPEIMETHbIG) OBIlleHayYHbIe TOHSATHS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI _MHPa, U CHEeUU(PUKYy METOJ0B TMO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (DaKT, “MPUHITUII, THUII0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIIOAEHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBUs (TO3HABaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecleunBaoIIne dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMAIbHOM, KOMIETEHIIMN O0yYarOIINXCS;
CIIOCOOHOCTD OOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHbIC, MU POBO33PEHUYECKIE 3HAHUS M YHHBEPCAJIbHbIE y4eOHbIE
JICUCTBHS B IIO3HABATENBHON U COLMAIBHON ITPAKTHKE.

MeranpeaMeTHblE pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  [MO3HABATEIbHBIMUA, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMH.

OBaajienne YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
AeCTBUIMMN:

1) 6a3oBble JJOruvyecKme JeucTBUSL:

CAMOCTOSITETbHO  (OPMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
MIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE NMPU3HAKU MOHITHUN M YCTAHABJIMBATH WUX B3aHUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAETIbHBIX (DAKTOB 1
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIUICCIB U
XUMUYECKUX PEaKInii;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHBIC CBSI3M MEXKAY H3YyHaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOIb3yeMble B/ XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOICIIbHBIE TPEACTABICHNS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XHUMHUYecKas GOopMylia; “ypaBHEHHE XUMHYECKON
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPE/ICTABIICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE e CTBUS:

BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
pEeaKLHnii;

dbopMyIMpOBAThH 1NN U 3a1a4K,MCEIeI0BAHMSI, UCTIOIB30BATh MIOCTABIICHHBIC
U CaMOCTOSATENBHO C(OpPMYJIMpOBaHHBIE BOIPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJiA (hOpMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITEIBHO, MPOTrHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTH
0000111€HHs ¥ BBIBOJbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

NPUOOPETATh / ONBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, TPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METQJIOB pelIeHUs] MNPaKTUYECKUX 3ajay, NPUMEHEHHUIO pPa3IudHbIX
METO/I0B [TO3HAHHS.

3) pabdora c ungopmanmei:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMYJISIpHAsl JUTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MOCOOUS,
peCypebl HTepHeTa), aHanmM3upoBaTh UHMOPMAIIMIO PA3IUYHBIX BUAOB U (POpM
IpECTABIICHUS], KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTb;



(GbopMyIMpPOBATh 3aNPOCHI U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE U
orbope wHPOpMAIMK, HEOOXOAMMOW [Jisi BBIMOJHEHUS Y4YEOHBIX _3amad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYI0  (GOpMy  HpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KAyeCTBE CpeAcTBA Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MEXIpeaIMeTHbIE Y((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJaeMOi TeMbl B XOJ€ JUaJlora U/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYJMIPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTENHFHO BBITIOTHEHUS MPENI0KEHHON 83124y,

BBICTYIIaTh C TPE3CHTAIMEel pe3yAbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKIMUEEKOH paboThl MO MCCIIEAOBAHUIO CBOMICTB
U3Yy4aeMbIX BEILECTB, pealnu3alud y4eOQHOIro MpoeKTa U (POPMYyIHPOBATH BHIBOBI
[0 pe3yibTaraM NPOBEIEHHBIX WCCHAENOBAHUN MYTEM COIVIACOBAHMS MO3UIMK B
X07ie 00Cyk/1eHHs 1 OOMEHa MHEHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIGHUPOBATh U OCYLIECTBISATH CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTb, ONpenc/sist ye€ Lenu W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KQPPEKTHPOBaTh TMpejlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUN YYCOHBIX* U HUCCJIENI0BATENLCKUX 3ajad, BBIOMpaTh HamboJee
b dexTuBHbIN ‘enoCo6 MX permeHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BCIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAM3a
Y CaMOOLICHKM

HPEAMETHBIE PE3YJIBTATDBI

10 KJACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W  KYJbTYPbl JIMYHOCTH, »~€&
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEICHHs] TPAKTUYECKUX 3aMaH
U 9KOJOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKIIOYACT:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM,/ 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCThXUMUYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHYTas U COKpaIEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIIEpOJHBbIM ckeneT, (QyHKHUOHAdbHAs TpyIIa,
panukan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMONOLH, YII€BOAOPOBI,
KHUCJIOPOA W a30TCOAEpKAIIUE COCIUHEHUS, MOHOMEPy=HOIMMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUH M 3aKOHBI (TEOpUSI CTPOCHUS
oprannyeckux BemecTB A. M. byriepoBa, 3aK0H_COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWUMHEH;/ MUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTM W CUCTEMHOCTH XHMHYECKUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O “CBOHCTBAax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,

c(hOpMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPHU
ONMCAHNU COCTaBa, CTPOCHUS WITPEBPALICHUN OPTaHUYECKUX COCTUHEHNN;

c(OpMUPOBAHHOCTh YMEHUN MCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMysl  OpraHMYECKHX ', BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJENIM MOJEKYJ1 OpraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U POETPAHETBEHHOTO CTPOEHUS;

copMUpOBaHHOETS YMEHUN YyCTaHAaBIMBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX “BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne COeqUHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKALIUE
COEJIMHEHHUS, | BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematyucekorn Homenkmatype (IUPAC), a Taxke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHWA BOTACIBHBIX OpPraHMYECKUX BEUIECTB (ITWIEH, IMPONWIEH, AalETHUJIEH,
ATWICHTJIUKOb, TIHIEpUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJAQTA) YKCYCHAs! KMCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIO0TA, TII0K03a,
(bpyKTO3a, KpaxMall, IEeJUII0JI03a, TJIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
QPraHMYECKUX COCINHEHUAX (OMHAPHBIE U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHMUS
oprannyeckux BeniectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBONETB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, | CTpPOCHWUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NpPEICTABUTENICH pPasiNuHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, NPOIWIEH, alleTUJIEH,
Oyramuen-1,3, metunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STHICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH FEHETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKHX pEaKIUil ¢
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
Chlpbs (He(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOObI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadoTkH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH/ BBIYMCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBAMCXOMHOIO BEIIECTBA MJIM IPOJIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHMM _BJIaAeTh CUCTEMOM 3HAaHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCHOJIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIOACHUE, 3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XHMUYECKHE 3HAHUS Ul TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallMAX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTH YMEHUM COOIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOoCy/IoOl U J1abopaTopHBIM O0OpYyJOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBEERETBUM C MHCTPYKIIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHHPOBATH W BBITIOJHATh XWMHYCCKHM
AKCTIEPUMEHT (TTPEBpaIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATWJIEHA M  W3YyYCHHE €ro CBOICTB, KaYECTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEIIECTB; WICHATYpaIusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCEBUM C TpaBWIaMHd TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEILIECTBAMU H JIaOOpPaTOPHBIM OO0OpPYJIOBAaHHEM, TWPEACTABISAThH PpPE3yJbTaThl
XUMUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknuii 1 GopMyIUpPOBATH BEIBOIBI HA OCHOBE dTUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKU aHAIM3UPOBATH XUMHUUYECKYIO
uHdopMaIuIo, TMOJy4aeMyH) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIOAaTh  TpaBWja  DKOJOTUUYSEKH
IIEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOM NEATETHHOCTH B _ICHSX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABATH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPraHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax=efiocoOb!
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBUSA fHA OpPraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYYaIOUIMXCAi*wYMCHUE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO CHCTeMy oOo3HadeHui JI. bpaiyisiemiisa 3amucu XUMHAYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUS OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABAEHUH: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KApTHUHBI {MHpP@, POJM XHMHU B TIO3HAHUU SBJICHUU
npuposibl, B  (GOPMUPOBAHWU. 'MBUIUICHHUS U  KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEQOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO™OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloIUe/ TIOHATHS (XUMUYECKHI DJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OPOMTAIN, aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTbh, JACKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl  XUMHYCEKUX  pEaKIMi, PpacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYCEKAsT AUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW, peakiiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
ANIEKTPOIMTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH CQXpaHEHMS MacChl BEIIECTB, 3aKOH COXPAHCHMS M IPEBpaIleHUs] SHEPTUU
[Pl XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MPUYUHHOCTH M
CUCTEeMHOCTH XMMHMUYECKUX SIBICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
€OCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIC MPU3HAKH TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUL HpH
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY MAJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX ““PEaAKIUH,
cuctematudeckyto HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHWS OTIAEIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras,,aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTD ¥ CT@HEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTABA,, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAsS, METAJNINYECKAsl, BOJIOPOAHAS)'B COCIUHEHUSAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIECTBA (@BOMHAs, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs ), XapaKTep CPebl B BOJHBIX "PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yYMEHUI yETaHaBIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K ONpeNeNEHHOMY Kiaccy/rpymnme
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAIIBI U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COMM);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEpUOANUYECKOro 3akoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKITNUH;

c(hOpPMHUPOBAHHOCTh YMEHHI, XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHToB 14 mnepuonoB Ilepuonnueckoil cucTeMbl
XUMHYECKUX d37eMeHTOB . M. MenneneeBa, HCIONb3ys HOHATHA «S-, P-, O-
DIEKTPOHHBIE opOUTATIY, «QHEPTreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEAUHEHUUN
10 nepuoaaM u rpyairam’ [ lepuoauueckon cucTeMbl XUMHYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKUE | CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIaTh, CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXAY HEOPraHM4YEeCKUMU
BEILIECTBAMMU ‘€ IOMOIIBIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIU;

cthOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3lMUHBIM TMPU3HAKAM (YUCIY M COCTaBYy pEarupyrollux BEHIECTB, TEILIOBOMY
5bheKTy peakury, U3MEHEHUIO CTENEeHEW OKHUCIIEHHS 3JIEMEHTOB, 0OpaTUMOCTU
peaKuy, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
TUTIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMH UAYT 0 KOHIIA;



cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAFOHIHC
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PaclO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHHUCCKUX
BEIIECTB;

cOpPMHPOBAHHOCT, YMEHHMM  pacCKphIBaTh CYHIIHOCTh  OKHCHHTEIILHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMHUUYCCKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle Iatesbe);

chOpPMHPOBAHHOCTh, YMEHUN XapaKTEePU30BATh »XUMUUYECKHE TIPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CePHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OQLIMX HAy4YHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTE MBBHIUMCICHUS C HUCIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJs BEIeCTBA B paCPBOPEY», OOBEMHBIX OTHOIICHUHN Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (dexTa peaklii,Hd OCHOBE 3aKOHOB COXpAaHEHUS MacChl
BEILIECTB, MPEBPAICHUS U COXPAHEHHUS IHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHN COOIIOATh ITpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM M J1TaOOpaTOPHBIM , OOOPY/IOBAaHHUEM, a TaKKe MpaBWiIa OOpalleHus ¢
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTD ~YMCHUH ITUTAHUPOBATH W BBITIOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3i@KeHUe MepoKCUaa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONPENICNICHHE CPedbl+PAaCTBOPOB BEUIECTB C TMOMOIIbBI YHUBEPCAIHHOTO
WHUKATOPa, BIAMSHUC PA3INYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklMd MOHHOIrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, lHA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 0
temam «MeTauiby U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOpAIlEHHUH C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTaBIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YPaBHEHWI COOTBETCTBYIOIIUX pPeaklMil U (POopMyIupoBaTh BBIBOJBI Ha OCHOBE
HTUX PE3yNbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMaIMIO, TOJy4aeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KoMMyHUKaIruu, IHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIOAaTh  TpaBWja  DKOJOTUUYSEKH
I€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B _LCHSX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABATH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIeCTB, MOHIMAsT
cmbicn mokasarens [IJIK, mosicHAT, Ha mTpuMepax CHOCOOBI YMEHBHICHHS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYYaronuXxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH . 3/TOPOBBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJIAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIENbIX M CHAa0OBUASIIMX OOYyYaroluXcs: (YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO CHCTeMy oOo3HadeHui JI. bpalng-mis3anucu XuMHYeCKuX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHbIe (HU(pPOBbIE)
Ne i/ Konrpouabneie | IIpakTuyeckue
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[IpenMer opraHnyecKOil XUMHUHU.
bubmuoreka [JOK
1.1 Teopus cTpoeHHS OPraHUIECKUX 3 0 0
. https://myschool.edu.ru/
coenunenunii A. M. byrieposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
[IpenenbHble yrieBoAOPOIBI — bubnuorexa [JOK
2.1 2 0 0
AJIKaHbI https://myschool.edu.ru/
HenpenenbHble yrieBogopoabL: bu6nuorexa [IOK
2.2 6 0 1
aJIKeHBI, aJIKaJINEHbI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2. A 2
3 POMATHICCKHE YITICBONOPOAb! 0 0 https://myschool.edu.ru/
24 [IpupoaHbie HICTOUHUKN 3 1 0 bubnuorexa [JOK
' YTJIEBOIOPOIOB M UX IepepadoTKa https://myschool.edu.ru/
Hroro mo pazueny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bu6mmorexa [JOK
3.1 . D 3 0 0
CrigpTet. denon https://myschool.edu.ru/
Anpaerunsl. KapOoHOBBIE KUCTOTHI. bubnmoreka [JOK
3.2 7 0 1
CrnoxHble 3¢upbl https://myschool.edu.ru/




3.3 YrneBojbl

bubmmoreka [IOK
https://myschool.edu

Hroro no pazgeny

13

2
%\{\

Pa3znen 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust

<
"\

b teka [JOK

41 AMuHBI. AMUHOKUCIOTHL. benku 3 school.edu.ru/
Hroro no pazneny 3
Pa3nest S. BbIcOKOMOJIEKYJISIDHBIE COCIMHECHUS

5.1 [Tnactmaccel. Kayayku. Bonokna 2 '\\ EtI;IstJ:I/I;I;fZI;?OL()II.Oe Iciu.ru /
Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

JJeKTpOHHBIe (U (pPOBHIE)

Ne i/ Konrposbnsie | IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTeibHbIE PeCypChl
padoThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit
11 3aKoH U [leproanyeckas cucrema 3 0 0 bubmmoreka [JOK
' XAMHYECKUX d1eMeHToB /I, . https://myschool.edu.ru/
Menneneesa
Ctpoenue BemniecTBa. MHorooopasue bubmuoreka [JOK
1.2 4 0 0
BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1. X 1
3 HMHECIHE peakitin 6 ; https://myschool.edu.ru/
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmorexa [IOK
21 Meranet 6 0 . https://myschool.edu.ru/
2.2 Hewmeramnsr 9 1 1 bubmorexa HOK
https://myschool.edu.ru/
CBs13p HeOpraHUHeCKUX U bubnuorexa [JOK
2.3 2 0 0
OpraHUYECKUXsBEIIECTB https://myschool.edu.ru/
Uroro no pazgeiy 17
Pa3zpnesn 3. XuMus u Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 0 0 bubmorexa LHOK

https://myschool.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»

» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB N.I'., CnaggosC.A.,
AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemienne)
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1.0.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metoautideckoe mocoore — 6a30BbIi
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O6iasiXxuMus B TECTax, 3aadyax,
ynpaxkHeHusx. 11 kmace» — M.: Ipata, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskin, A.A.YiakoBa «Xumus 11 kmacc:
KoHTtposibHbIE ¥ IpoBEepOUHbIE paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I . JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronphas kaura mstsyuntens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuenss, '.I".JIeicoBa, A.I'.Breaenckas «Xumus 11 kmacc:
Hacronbhas kanEa uis yuurtens». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'aopuensy, I[1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun 1o XuMUH U
Croceobl WX pemeHus» - M.: «/Ipoday», 2021ros.

7. B.Y'. JenucoBa «Xumus 11 kiacc moypoyHsle TUIaHbI 110 YUEOHUKY
0.C.T'abpuensua, I'.I".JIsicoBoii» - Boarorpam» Yuutens 2018ros.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectesl mo xumuu 11 knacey, -



M.: Dx3ameH, 2019r.
9.9. O.C.I'abpuensn, U.I'.octpoyMoB «XMMUYECKUNA SKCIIEPUMEHT B IIKOIEC

11 xnaccy; - M.: Ipoda. — 2019 roa.

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumust» u caiit 1yt yuutels «$ uay Ha ypok
XUMHUNY

http://him.1september.ru Equnas xomnekius IJOP: IlpeameTHas KoteKius
«XuMUD»

http://school-collection.edu.ru/collectien/chemistry EctecTBeHHO-HAy4YHbBIE
skcniepuMeHThl: xumud. Komekiust Pocchiickoro o6mieo0pa3oBaTeabHOIO
nopraia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru'Bcepoccuiickas onumnuraia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolympiu Opranudeckas XUMUs: SJCKTPOHHBIN yUeOHUK IS
CpEIIHEN IIIKOJIbL

http://www,chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN Y4COHUK
http://mawvw_iemi.nsu.ru OTKpeITHINA KOJDISIK: XUMUS
httpi//www.chemistry.ru JluctaniimoHHas OJIMMITHAA 1O XUMUH:

TEHeKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOCKT
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