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HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTENbHOW MPOrPaMMbl CpPEAHEro 00Iero o0pa3oBaHMS
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peaqu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrPaAMMBIL, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0OB K pa3pabOTKe MpOrpaMmbl MO XUMHUH, K OIPEACIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TPeOOBAaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercs XuMmuueckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero 00pa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOECHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XHMHU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEpPUAIbHOM >KU3HU OOIIECTBA, a TaKXkKe C Yy4ETOM
oOmMX 1eaed W MPUHLMIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMuUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpPbI, HEOOXOIMMBIM YCIIOBHEM YCHEIIHOIO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMM HalpaBlicHa Ha pEIICHHE
r100anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOW,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 37J0POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOOUMYI0 MM s BbIPAaOOTKHM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIass U HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera oOecrneyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XHMMHHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydeOHOro marepuajia u oOyCIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe€ Ha YPOBHE CTEPEOXUMHUYECKUX M DIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeunlecTB. CBeieHHS 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs MEpBOHAYAIILHbBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriiOM 3peHHs B mpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCs M3yYECHHbIH Ha YPOBHE OCHOBHOTO oOIIEero o0pa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NMPHUMEHEHHUH, 4 TAKKE O XUMHYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, pPacKpblBalOT €€ poJib B IO3HABATEIBHOM W IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYalIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTh IMPUPOJHBIX SBICHHA IyTEM OJKCIEPUMEHTA U
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBBIMH (haKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3aga4  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALUU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3iMuYHBIX BHJOB JESATEIBHOCTU: pEUIeHUs mpobsieM, MOHCKa, aHalu3a Hu
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs, TP OMPECICHUH
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



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

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTU JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHU,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM MPaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpErnoJAaBaHNK XUMUU B OOJbIIEed CTENeHH OTHAETCS  MPEANOYTCHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHUs, OpPHUEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIAaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHHSIMH aKTUBHOTO TOJIyYC€HHUs 3HAHWUN W MPUMEHEHHS WX B PEANbHOMN KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJIEKTyallbHO  Pa3BUTONM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIECTCHIINIA), WUMEIONINX YHUBEPCAIbHOE 3HAUYCHWE I Pa3IUYHBIX BHIIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KH3HEHHBIMH MTOTPEOHOCTSIMU, UCIIOJIB30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00aIbHBIX MpoOsieM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA MJI TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMHUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHvyeckoil XuUMUU: €€ BO3HMKHOBEHHWE, PAa3BUTHE W 3HAYEHHWE B IMOJIYYEHUU HOBBIX BEIIECTB W
MarepuasioB. Teopus CTpoeHUs opraHudeckux coenuHeHud A. M. bytiepoBa, €€ oCHOBHBIE MOJIOKEHUA. CTPYKTypHBIE
(GopMyJibl OpraHmdeckux BemecTB. ['omonorusi, u3oMepus. XHUMHUYECKas CBsI3b B OPraHMYECKUX COCAUHEHUSIX —
OJIMHApHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o0 KiIacCU(pUKALMK OpraHMYecKux BeniecTB. HoOMEHKmarypa OpraHuyeckKHX COEIMHEHUN
(cucTemaTnyeckasi) 1 TPUBHAJIbHBIE HA3BaHUS BKHEHIINX MPEACTABUTENEH KIACCOB OPraHNYECKHUX BELIECTB.

OKCIepUMEHTANIbHBIE METO/bl M3YUYECHUSI BEIIECTB U UX MPEBPAICHU: O3HAKOMIIEHHE C 00pa3laMu OpraHUYeCKUX
BEILIECTB M MaTepHajlaMd Ha MX OCHOBE, MOJICIMPOBAHHE MOJIEKYJ OPraHUYECKUX BEILECTB, HAOJIOJECHUE M ONMUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHMYECKUX BEILECTB NP HarpeBaHuu (TUIaBlieHUE, OOYIJIMBaHUE U
TOpEHUE).

Yriaesopopoasl

AJKaHBI: COCTaB M CTPOEHWE, NOMOJIOTMYECKHH psAn. MeTaH M 3TaH — NPOCTEWINME NPEACTABUTEIN AJKAHOB:
¢usznyeckue M XUMHYECKHE CBOMCTBA (peakiMM 3aMEIICHHs M TOpPEHHUs), HaXOXKJIEHUE B MPHUPOAE, IMOIy4YEHUE U
IpUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH Psii. DTUIEH U MPONUJIEH — MPOCTEHIINE MPEACTABUTENN AJIKEHOB:
bu3nueckue M XHMMHYECKHE CBOWCTBA (pEakUWU TUIPUPOBAHHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, OKHUCICHUS U
MOJINMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetwiOyrtaauwes-1,3: cTpoeHue, BaKHEHIIME XWMHUYECKHE CBOWCTBA (peakKius
nosuMepusanun). [lonydeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.



AJKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, FOMOJIOTMUECKHH psAl. AUETWUIEH — MPOCTEUIINA MpEeACTaBUTENb
aJIKUHOB: COCTaB, CTpPOEHHE, (U3HUecKue M XMMHYECKHE CBOWCTBA (PEakiuu THAPUPOBAHUS, TaJIOT€HUPOBAHMUS,
TUApaTalry, TOPEHUs), MOJy4YEHUE U TPUMEHEHHE.

Apensl. beH3on: cocTtaB, CTpoeHHE, (PU3NYECKME M XUMHUYECKHE CBOWCTBA (peaklM{ TaJlOTEHUPOBAHUSA U
HUTPOBAHUS), MOJIyU€HUE U MPUMEHEHUE. 10ayon: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUSA), NoayyeHue u npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKas CBSA3b MEXIY
YTJIEBOIOPOAAMH, IPUHAICKAIIMME K PA3JIMYHBIM KJIACCaM.

[TpuponHble HMCTOYHMKHM yriieBoAopoJoB. IlpupomHslii ra3 u mnomyTHble HepTsHble Tra3pl. Hedte u  eé
npoucxoxaenue. CrnocoObl mepepadOTKU HEPTH: NEPEeroHKa, KPEKUHI (TEPMUYECKHH, KaTalUTUYECKUH), MHUPOJIU3.
[TpoaykTsl mepepabOTKH HEPTHU, UX NPUMEHEHUE B NMPOMBIIUIEHHOCTH U B ObITYy. KamMeHHBIN yroib U MpPOAYKTHI €ro
nepepadoTKu.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHs BEIIECTB M MX NPEBPAIICHUN: O3HAKOMJIEHHWE C 00pa3laMu IJIacTMace,
KaydykoB M  pe3uHbl, kojulekiuuu «Heptsb» u  «Yroib», MOAEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U
rajJoreHONPOU3BOIHBIX, IPOBEACHHE NPAKTUYECKON PabOThl: MOJyUYEHHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluncienuss mo ypaBHEHMIO XMMHUYECKOM peakluu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIIU
MPOJYKTa PEaKMy MO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJTHOTO M3 MUCXOJIHBIX BEILIECTB WM IPOIYKTOB PEAKIINH).

Kuciiopoacoaep:kamue oprannyeckue coeJMHeHus

[TpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOI U 3TaHOJ: CTpOeHue, (U3NUECKUe U XUMUYECKUE CBOMCTBA (peaKIiu
C AaKTUBHBIMH METaJJIaMH, TaJIOT€HOBOJOPOJAAMH, TOpEHHE), NMpUMEHEeHHe. BoIopoaHbie CBSI3M MEXAYy MOJIEKYyJaMu
CIIUPTOB. JlercTBUE MeTaHoIa ¥ 3TaHOJIa HA OPTaHU3M 4YeJIOBEKa.

MHoroaromMHble CHHUPTHL. DTWICHIVIMKOJAb W TJMIEPUH: CTPOCHUE, (PU3UUYECKHME W XUMHUYECKHE CBOMICTBa
(B3aMMOJEUCTBHE CO IIEJOYHBIMU METAUIAMHM, KAayeCTBEHHAs pEAaKUWs Ha MHOTOaTOMHbIE CHHUpThI). JlelicTBue Ha
opraHusM yenoseka. [I[pumenenne ramuepuHa u TUIISHIJIMKOJIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUYECKHe U XUMUYECKHUE CBOMCTBA. ToOKCHUYHOCTH (eHoa. [Tpumenenue gpenona.

Anpaerunpl U kemonsvl. @opManbIeTrul, aleTadbIeru/l: CTpOeHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (peakuuu
OKHUCJIEHUS] 1 BOCCTAHOBJICHUSI, KAUECTBEHHbBIE PEAKLINN ), IOJyYEHUE U TPUMEHEHUE.



OMHOOCHOBHBIE TIPEENbHBIE KApOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KHCIOTBI: CTpOEHHUE, (DU3HUECKUe U
XMMHYECKHE CBOMCTBa (CBOICTBa, 0OOIIME IS KiIacca KUCJIOT, peakuus dTepuuKaiuu), MOIydeHHEe W IpPUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIJIOThl KaK IPEACTABUTEIM BBICHIMX KapOOHOBBIX KHCIOT. MbUIa Kak COJHM BBICIIMX
KapOOHOBBIX KUCIJIOT, UX MOOLIEE IEHCTBUE.

CrnoxHble 3(puphl Kak MPOU3BOJIHBIE KApOOHOBBIX KUCIOT. I'maponu3 cinoxHbX 3gupoB. XKupsl. 'naponns xxupos.
[Ipumenenue xKupoB. bruonornueckas poJb JKUPOB.

VYrineBoapl: cocraB, KiIacCHPUKalMs YIrieBOoJOB (MOHO-, AW- W Moaucaxapuibl). [Toko3a — mnpocTelmmii
MOHOCAXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (QU3NYECKME M XUMHYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
ruapokcuom Meau(ll), okucnenue aMmMuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiIeHUE, OpPOKEHUE TITFOKO3bI),
HaX0XJI€HUE B IPUPOJIE, IPUMEHEHHE, Oroorudeckas poiib. @otocunres. Ppykro3a Kak U30Mep IITFOKO3bI.

Kpaxman u nesmirono3a Kak npupoHbie noauMepsl. CTpoeHHE KpaxMalia U HeJUTi0103bl. PU3NYecKre 1 XUMUYECKUE
CBOICTBa Kpaxmaina (TUApOoJIn3, KAYECTBEHHAs! PEaKlrs C HOI0OM).

OKCIIepUMEHTANIbHBIE METOJAbl M3Y4YEHMsI BEIIECTB U MX MPEBPAILICHUI: MpoBeACHHE, HAONIOJEHHWE U ONMCAHME
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIMPTOB, KAYECTBEHHBIE PEAKLINU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoMm wmeau(ll)), MHOroaroMHeIX cnUpTOB (B3aUMoOJEWCTBHE TiuuepuHa ¢ ruapokcuaom meau(ll)), anpneruaos
(oKkHCIIeHHEe aMMHadYHbIM pacTBopoM okcuzaa cepedpa(l) u runpoxcugom menu(ll), B3aumopeiicTBue kpaxmaia ¢ H0JI0M),
MIPOBEICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM
MPOJYKTa PEaKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK MPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aMm(poTepHble OpraHnyeckrue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe rauurHa). buonorndyeckoe 3Ha4eHUE AMUHOKUCIOT. [lenTuasl.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpuuHas U TpeTUYHAasi CTPYKTypa OeJIKOB.
XUMHUECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, AeHATYpalusl, KaUeCTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCNEepUMEHTANIbHBIE ~ METOJbl M3YYEHUSI BEUIECTB M MX NPEBpallleHUid: HAOMIOJACHHWE W  OINKCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEIKOB IIPU HATPEBAHUHU, I[BETHBIE PEAKIIHN OCIKOB.



BbicoKkoMoJ1eKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AINH, CPEAHSSI MoJieKylsapHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

DKCNepUMEHTAIbHBIE METO/Ibl M3YUYECHHS BEIIECTB M UX MPEBpAIllCHU: 03HAKOMJIEHHUE ¢ o0pa3liaMi MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXnpeIMETHbIX CBA3€M NpU M3y4yeHUM opraHuyeckod xumuu B 10 kijacce ocyliecTBIsiETCS yepes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHUN, TaK U NOHATUMN, SIBJSIFOIIMXCS CUCTEMHBIMM Ul OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IMKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUMOTE3a, 3aKOH, TEOpHs, aHAJIW3, CHUHTES,
KJIacCU(pUKaIKs, TePUOAUIHOCTD, HAOTIOCHIE, U3MEPEHIE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

dusuka: MaTepus, IHEPIrHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIeTUUECKUN YPOBEHb, BELIECTBO, TENIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIUUNHBI U €AMHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTHYECKH aKTUBHBIC
BelecTBa (OeNKu, YIIIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHosnorus: NUIIEBbIE TMPOIYKThl, OCHOBBI PALMOHAIBLHOTO NUTAHMS, MOIOIIHME CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE ITpernapaThl, MaTepUabl U3 UICKYCCTBEHHbBIX U CUHTETUYECKUX BOJIOKOH.

[UDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TIPOTPAMMBI 110 XUMHWU HA BA30BOM VYPOBHE
CPEAHET'O OBIIEI'O OBPAZOBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS OOYYarOIIMMHCS MPOrpaMM CPEIHEro OOIIero
oOpa3oBaHMsl (JIMYHOCTHBIM, METANpPEAMETHBIM U MpeaMeTHbIM). HaydHo-meToauueckoil OCHOBOM [Uisi pa3pabOTKH



IUTAHUPYEMBIX PE3YJIbTATOB OCBOSHUS MPOTPAMM CpPEIHEro oOIero oopa3oBaHMs SIBISETCS CHUCTEMHO-ACSITEIBHOCTHBIN
MOAXOI.

B CcOOTBETCTBMU € CHCTEMHO-AESITEIBHOCTHBIM TMOAXOJAOM B CTPYKTYpE JUYHOCTHBIX pE3yJIbTaTOB OCBOCHUS
npeaMeTa « XMMHUs Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus BhIJECICHBI CIEIYIONUE COCTABIISIIONIUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON Tpa)KJaHCKOHW HWIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHUIO,
CaMOCTOSITEILHOCTU U CAMOOIIPE/IEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaauIiii 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEHM JEATEIBLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJMYue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTaloTCs B €IUHCTBE Y4E€OHOW M BOCHUTATEIHLHOM
JEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMH, COUHUOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU U
ujeaJaMu POCCUUCKOTO TPaXIaHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMHM W TIpaBUJIaMHU TMOBEICHUS,
CIIOCOOCTBYIOLIMMH MpolieccaM CaMOITO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YYaOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS TMpeaMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN JACSITEIILHOCTH 00YJarOIIUXCsl M0 Peain3alliy IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS:

OCO3HAHUSI O0YYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MIPECTABIICHUS O COIMAJIBHBIX HOpMaXxX M MpaBuiaX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH TPU CO3JAaHUM YYEOHBIX MPOCKTOB, PEIICHUHM yYEOHBIX H
MO3HABATEbHBIX 3a/1a4, BBIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY M apTYMEHTHI APYTHX MPH aHAIN3€ Pa3TUIHBIX
BUJIOB YUEOHOM €ATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIE/IUI0 OT€YECTBEHHOW XUMUH;



YBaXEHUSI K MPOLECCY TBOPYECTBA B O0JIACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS XUMHH, OCO3HAHUS TOrO, YTO
JOCTH)KEHHSI HAyKd €CThb pe3ydbTaT JUIMTENIbHBIX HAOJIOJACHHUM, KpPOMOTJIMBBIX SKCIEPUMEHTAIBHBIX IOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpECa W I103HABAaTEIbHBIX MOTHMBOB B IOJYYEHUM U MOCIEAYIOLIEM aHanu3e UHGPOpMaluu O MEPEeIOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKUMHM SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U IIOCTYIIKM CBOMX TOBAPUILEH C MO3ULNK HPABCTBEHHBIX U IIPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 310poBOro u Oe3omacHoro oOpas3a >KU3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOI'O OTHOILUEHUS K
COOCTBEHHOMY (hHU3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

coOto/IeHUsT TpaBuil O€30MacHOro OOpalieHusi C BEUIECTBaMU B OBITY, MOBCEIHEBHOW XW3HM U B TPYJIOBOM
NesATEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTMBHOTO O€30MaCHOTO MOBEACHUS B CHUTYalLMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUs MOCIEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€0OHO-HCCIIEIOBATEIbCKON JEATETbHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX AECATEIBHOCTH;

YCTAaHOBKH HA aKTWBHOE y4aCTHE B PEIICHHM MPAKTHYECKUX 3a/1a4 COLMAIILHON HANpPaBJICHHOCTH (B paMKax CBOErO
KJIacca, IIKOJIbl);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3jiudyHoOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU N€ATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJIbHOW TpaeKTopuu oOOpa3oBaHus, Oyaymiedr mpodeccnn u
peanu3aiu cCOOCTBEHHBIX KMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMHUHU, HHTEPECOB U
NOTpeOHOCTEN 001IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[€JI€CO00Pa3HOr0 OTHOIICHUS K MIPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00aTBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIECCOB Ha COCTOSHUE
IIPUPOTHON U COLUAIIBHOW CPEJIbI;

OCO3HAHHUS HEOOXOAMMOCTH MCIOJIb30BAaHUS JOCTIXKEHMM XHMHH JUIsl PEIICHHs BOIMPOCOB PAIMOHAIBLHOTO
IIPUPOIOTIOIB30BAHUSI;

AKTUBHOT'O HEIPUATUSA JEUCTBUM, MPUHOCAIIMX BpPEJ] OKPYXKAOLIEH HPUPOJHOU Cpele, YMEHUs IMPOTrHO3UPOBATH
HEeOJIaronpusITHBIE SKOJIOTHYECKHUE MOCIEICTBUS IPEAIPUHUMAEMBIX JEHCTBUHN U IPEAOTBpAIIATh UX;

HAJIMYKS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKON KYJIBTYPHI, ONbITA AEATEIBHOCTA IKOJIOTHYECKON
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaThbCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MPAKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMOohoOouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH;

MOHUMAaHUsl Crenu@UKd XMMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHHH PAIMOHAIBHOTO HAYYHOTO
MBIIICHUS, CO3JaHUM I[€JIOCTHOTO TPENCTABIEHUS 00 OKpYKAloIeM MHpPE KaK O €IWHCTBE NPHUPOABI M YEJIOBEKa, B
MMO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIeM COXPaHEHUS TPUPOIHOTO PAaBHOBECHS,

yOSKJAEHHOCTH B OCOOOM 3HAYUMOCTH XWUMHM [IJIi COBPEMEHHOW IMBWIM3ALMH: B €€ TyMaHUCTUYECKOU
HAIPaBJICHHOCTH U BAXKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI, PEHICHUU TJIOOATBHBIX MPoOIieM
YCTOMYMBOTO PAa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, DHEPTreTUUYECKOMN, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTHH MEIUIIMHBI, O0ECIIEYCHUN YCIOBUN YCIEIIHOTO TPYJa U IKOJOTHUYECKH KOMGMOPTHOW KU3HU KaXKIIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUSA CYIIHOCTH METOJOB MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOIh30BaTh MOJMydyaeMble 3HAHWS IS aHAIu3a M OOBSICHEHUS SIBJICHHUI OKPYXKAIOIIETO MHUpa H



MPOUCXOMSIUX B HEM HW3MEHEHUH, YMEHHUS Jenarh OOOCHOBAaHHBIC 3aKIIOUYCHHUS Ha OCHOBE HAyYHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C 1I€JIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCITOJIH30BAaTh XMMHUYECKHE 3HAHMS JIJISI PEIICHUS MPOOJIEM B PEATbHBIX KU3HEHHBIX
CUTYaIIUSIX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON IeATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.
METANIPEJMETHBIE PE3YJIBTATbDI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUEOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CpEHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HaUUMbIe JUIi  (DOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOUIUXCS  MEXKIUCIUIUIMHAPHBIE  (MEXIPEIMETHBIC)
OOIIIEHAyYHbIE TIOHSTHS, OTPAKAIOIIME IETOCTHOCTh HAYYHOW KApTUHBI MHUpAa U CHENU(HUKy METOJ0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEILIECTBO, YHEPTHs, SBICHUE, MPOLECC, CUCTeMa, HayudHbId (HaKT,
MIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSsl, UCCIIEAOBaHUE, HAOI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCalIbHbIC yueOHBbIE ICHCTBUA (TO3HABAaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJSATHUBHBIC), OO0ECIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHAILHOW IPAMOTHOCTH M COITMAIBLHON KOMITETCHITUN 00YUarOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXKIMCIUIUIMHAPHBIE, MHPOBO33PECHUECKHE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEILHON M COLUANILHOM MPaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJIAJCHUE YHUBEPCAIBHBIMM  YYEOHBIMH  IO3HABATEJIbHBIMU,
KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSIMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MMO3HABATEILHBIMU AeHCTBUSAMM:

1) 6a30Bble JJOrHYecKme JecTBUSL:

CaMOCTOSITENILHO (hOPMYJIMPOBATH M aKTyaJU3UPOBATh MPoOJIeMy, BCECTOPOHHE €€ paccMaTpUBATh;

ONpEeAcsATh eI JACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH UX JTOCTHKEHHUS, COOTHOCUTH PE3YJIbTAThI
JIESITETbHOCTH C TOCTABJICHHBIMH LEJISIMU;



UCIIOJI30BaTh IPU OCBOCHHUM 3HAHUU NPHUEMBI JIOTMYECKOTO MBIIUICHHS — BBIIEHATh XapaKTEPHbIE NPHU3HAKH
NOHATUN W YCTAaHABIMBATh WX B3aHMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS JJs1 OOBSCHEHHUS OTAEIIbHBIX
(bakKTOB U SIBICHUN;

BbIOMpAaTh OCHOBAHMSI U KPUTEPUH I KJIACCU(UKALIMU BEUIECTB U XUMHUECKUX PEaKIINM;

yCTaHaBIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXy N3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTUYECKUE PACCYKIEHUSA (MHIYKTUBHBIE, NEIyKTUBHBIC, MO AHAJIOIHMH), BBISBIATH 3aKOHOMEPHOCTU M
IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH BHIBOJBI U 3AKITIOYECHHUS;

IPUMEHATH B MPOIECCEe MO3HAHMSI, UCTIOIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, ITPEOOPa30BhIBAThH
MOJIEJIbHBIE TMPEICTaBICHUS — XMUMUYECKUI 3HAaK (CHMBOJI) 3JIEMEHTA, XUMHUYecKas (Qopmyia, YypaBHEHHE XUMUYECKOM
peakuuu — MpU PELIEHUU YYEOHBIX I103HABATEIbHBIX M NPAKTUYECKUX 3a7ad, NPUMEHATh Ha3BaHHbIE MOJICIbHbBIE
IIPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3YYaEMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MIO3HAHUS BEILECTB U XUMUYECKUX PEAKIIUIL;

dopMynupoBaTh 1€MW  33Ja4d  UCCJENOBaHMUS, UCIOJb30BaTh IIOCTABJIEHHBIE M  CaMOCTOSITENIBHO
c(OpMyYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIs1 POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUI;

BJIAJETh HAaBbIKAMU CAMOCTOSITEJIBHOIO  IJJAHUPOBAHUS M  MPOBEIEHUS  YUYEHMUYECKHX SKCIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaOII0JaTh 3a XOJOM TMpoIecca, CaMOCTOSITENIbHO IPOTHO3UPOBAaTh €ro pe3ysbTar,
dopMynupoBath 0000IIEHUS M BBIBOABl OTHOCUTEIBHO JIOCTOBEPHOCTH pE3YJbTATOB HCCIEIOBaHUs, COCTABIATH
000CHOBaHHBIN OTUET O MpOJIeTaHHON paboTe;

npUOOpeTaTh ONBIT YYEHUYECKOW HCCIEeIOBATEIbCKON M MPOEKTHOM NEATeNbHOCTH, MPOSIBIATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY MOHUCKY METOJOB PELICHUS NMPAKTUYECKHUX 3a]ad, PUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HWHGOpManuu (HAy4dHO-TOMYJspHAsl JIUTepaTypa XHUMHUYECKOTO
coJlep>KaHMsl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaIM3UpoBaTh MHGOPMALMIO PA3IMYHBIX BHUJIOB U (PopM
IIPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;



dbopMynupoBaTh 3aNIPOCHl M IPUMEHATH Pa3InYHbIC METOBI MIPHU OUCKE U 0TOOpe MHPOpMaIuU, HEOOXOTUMON JITIst
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPEIEIEHHOTO TUIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IUYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (JOpMYy MpEACTaBICHUS HMHPOpMaLUu (CXeMbl, rpaduku, AUarpammsl,
TaOJIUIIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KAayeCTBE CpPEJACTBa NpH paboTe C XUMUYECKOHM HH(POpMALMUEH: MPUMEHSTH
MeXnpeaMeTHbIE ((pU3nUecKre 1 MaTeMaTUYeCKrEe) 3HaKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OBiaeHue YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJI€ JMajora W/WIW TUCKYCCHUHU, BBICKA3bIBaTh HJIEH,
(bOopMyIMpPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auH;

BBICTYNIATh C IPE3CHTAUUEN pe3yJbTaTOB II03HABATEIBHOW JAESATENBHOCTH, MOJYYEHHBIX CaMOCTOSITEIBHO WIIN
COBMECTHO CO CBEPCTHHKAMHU IPU BBIIOJHEHUU XUMUYECKOTO SKCIEPHUMEHTA, MPAaKTUYECKON paboThl MO HCCIEI0BAaHUIO
CBOMCTB M3y4aeMbIX BEILLECTB, peaJu3alii yueOHOro MpoeKTa U (OpPMyYIUPOBATH BBIBOJABI MO pe3yjIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHMS MO3UILIUKM B X0J1e 00CYKJIeHHSI 1 OOMEHa MHEHUSIMU.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEIBHO TUIAHUPOBATh U OCYILECTBIISATH CBOKO MIO3HABATENIBHYIO JEATEIBbHOCTD, ONPEAEIIs €€ LEeNH U 3a1a4uH,
KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTUPOBATh Mpe/jlaraeMblii alropuTM JEHCTBUN IMPHU BHIOJHEHUU
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh HaubOosiee d(PPEKTUBHBIA CIOCOO UX pEUICHUS C YYETOM MOJTyUEHHUS
HOBBIX 3HAHHM O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC



[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyecKass XuMUsh OTpa)xaroT:

c(OPMUPOBAHHOCTH MPEICTABICHUM O XMMHUYECKON COCTaBIISIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POIHU
XUMUU B TIO3HAHWM SBJICHUN TPHUPOABI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIbTYphl JUYHOCTH, €€ (YyHKIIMOHATHLHOU
IPaMOTHOCTH, HEOOXOUMOM /JIsl pEHIeHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTMYE€CKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIMOJATAIOIINE TOHATUS (XUMUYECKUM JIEMEHT,
aToM, DOJEKTPOHHAs 000JI0YKa aToMa, MOJIeKYyJia, BaJIEHTHOCTb, OJJIEKTPOOTPUIIATEIIBHOCTh, XUMHUUYECKas CBS3b,
CTpyKTypHas dhopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJIAPHAsE Macca, MOJSIPHBIA 00BEM, YIIIEPOAHBIA CKEJET,
GbyHKUIMOHATIBHAS TPYyNIa, paauKail, U30MepUsi, U30MEPbI, TOMOJIOTHYECKUHN Psifl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO U
a30TCOAEPKAIlNE COCAUHEHUSI, MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEUHEHHUS); TEOPUH U
3aKOHBI (T€OpHUsi CTpPOCHHS opraHuueckux BemiectB A. M. bByTiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3bIK XWUMHH; MHUPOBO33PCHUECCKHE 3HAHMS, JIEKAIIME€ B OCHOBE ITOHMMAaHMS
MPUYUHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBICHHH, (haKTOJOTUYECKHUE CBEJEHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U
0€30MacHOM HCTIOIb30BAHUH BAXKHEUIIINX OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JESTEIHLHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUU BBIABIISITh XapaKTepHbIE MPU3HAKU TOHSITUM, YCTAHABIMBATh HMX B3aUMOCBS3b,
MCIMOJIb30BaTh COOTBETCTBYIOIIME TIOHSATHUS TIPU OINKCAHUU COCTaBa, CTPOCHUS W TMPEBPALICHUN OPTraHUYECKUX
COCIMHCHMI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMUYECKYIO CHMBOJHUKY JUIS COCTaBJICHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOW) (GOpMYJ OPraHMYECKHX BEIICCTB W YPAaBHCHHH XUMHUYCECKHX PEAKIIHMH,
M3TOTAaBJIMBATh MOJIEIA MOJIEKYJ OPraHMYE€CKHX BEUIECTB JJISI WJUIKOCTPALMM UX XUMHYECKOTO M MPOCTPAHCTBEHHOIO
CTPOEHHUSI;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAIJICKHOCTh U3YUYEHHBIX OPTraHUYECKUX BEIIECTB M0 UX COCTaBY U
CTPOEHHUIO K OINpPEACIEHHOMY KJIACCY/TPYIE COSAUHEHHUM (YTIIEBOJOPOABI, KUCIOPOA U a30TCOACPIKAIINE COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIUHEHMSI), JaBaTh UM Ha3BaHUs mo cuctematudeckoil Homenkinarype (IUPAC), a rtaxxe
MPUBOJUTH TPUBHATILHBIE Ha3BaHUS OTACIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMUIICH, alleTUJICH, ATUICHTJIMKOIb,
rmiepu, Qenon, GopManbaeruj, areTadbIeruja, MypaBbHHAs KHCJIOTa, YKCYCHas KHCJOTa, OJIEMHOBAas KHUCJIOTAa,
CTeapUHOBAs KUCJIOTA, TIIF0K03a, GPYyKTO3a, KpaxMall, IeJUTI0NI03a, TIUIINH);



c(hOpPMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIbI XUMUYECKOW CBS3W B OPTaHUYECKHX COCAMHCHHSIX (OJAMHAPHBIE U
KpaTHBIE);

c(OpMUPOBAHHOCTH YMEHHS IPUMEHSTH TIOJIOKEHUSI TEOPHH CTPOSHUS Oprannyeckux BemectB A. M. bytneposa s
O0OBSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTpOCHUE, (U3HMUECKUE U XUMUYECKUE CBOMCTBA TUMTUYHBIX
IpeICTaBUTENEeH pa3TUYHbBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, ITUIEH, IPOMWICH, alleTuieH, OyTaauen-1,3,
MeTwiOyTagaueH-1,3, OeH30J, METaHOJ], 3TaHOJ, 3TWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTuJl, MypaBbUHAS H
YKCYCHAsl KHCJIOTHI, TJII0OKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa), WLIFOCTPUPOBATh FEHETUYECKYIO CBSI3b
MEXy HUMU YPaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCTIOJIBb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI UX NEPEPA0OTKU U MPAKTUYECKOE MPUMEHEHUE MTPOIYKTOB MEPEPadOTKY;

c(OpMHPOBAHHOCTh YMEHHI MPOBOAMTH BBIUMUCIEHUS MO XMMHUYECKHM YpaBHEHHUSM (Macchl, 00bEMA, KOJIMYECTBA
UCXOJHOIO BEIIECTBA WIN MPOAYKTa PEAaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(OpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUK 00 OCHOBHBIX METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YyEMBbIX
B XMMHUHU IPHU U3YyYEHUU BEILECTB U XUMUYECKUX SIBJIECHUU (HAOIIO/IEHUE, U3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIC XUMHWYECKUE 3HAHUS IS TPUHITHS PEHICHUNW B KOHKPETHBIX >KU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHECHUEM;

chOpMHPOBAHHOCT, YMEHUW COONIOJATh TMpaBUjIa TMOJB30BAHUS XMMHYECKOM TIOCYIOM U JabOpaTOPHBIM
0o0OpyZOBaHUEM, a TAaKXKE MpaBuUja OOpalIeHUsI C BELIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSIMU IO BBIMOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBITIOHITH XUMUYECKUN IKCIIEPUMEHT (MIPEBPAIICHHS] OPTaHUYECKUX
BEILIECTB [IPU HarpeBaHWM, MOJyUEHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMK OPraHUYECKUX BELIECTB,
JieHaTypanus OCJIKOB MPY HArPEBaHWH, I[BETHHIE PEAKIIMU OEJKOB) B COOTBETCTBUH C MIPABUJIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpalieHMH C BEUIECTBAMHU M JIaDOpAaTOPHBIM OO0OpPYAOBAHHEM, TPEJACTABIATh PE3YyIbTaThl XHUMHUYECKOIO
JKCIIepUMEHTa B (hOpME 3aMKMCH YPAaBHEHHM COOTBETCTBYIOIIMX pEaKUHU U (OpMyJIMpoBaTh BBIBOABI Ha OCHOBE 3THX
pE3yNbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYI0 HH(GOpPMAIMIO, TMOJIy4aeMyI0 W3 pPa3HbIX
UCTOYHHUKOB (CpeacTBa MaccoBoi nH(popmManuu, IHTepHET U apyTux);

c(OPMHPOBAHHOCTh YMEHUI COOJIIOJATh MpaBUiia 3KOJOIMUYECKH 11eJ€CO00Pa3HOro MOBEJCHUS B OBITY U TPYIOBOU
NEATEIBHOCTH B LEISAX COXPAHEHMs] CBOErO 3JI0POBbS M OKPYXKAIOIIEH HPHUPOIHON cpeabl, OCO3HABaTh OINACHOCTH
BO3/ICICTBUS Ha JKMBBIE OPTAHU3MBI ONPEEIEHHBIX OPraHUUECKUX BEIIECTB, MOHUMast cMblca nokaszatens [1IK, noscHsTs
Ha MpUMepax CoCcoObl YMEHBIICHHS U MPEIOTBPAILEHHUS UX BPEIHOTO BO3ACHCTBHS Ha OpraHU3M YeJIOBEKa;

Uil OOy4YaroMMXCAd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3[I0pPOBbSl: YMEHHE NPUMEHSTh 3HAaHUA 00 OCHOBHBIX
JOCTYITHBIX METOJaX ITO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIEIBIX M CJIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHUE UCIIOJIb30BATh PENIbe(PHO-TOUCUHYIO cucTeMy 00o3HaueHui JI.
Bpaiing st 3anucu XuMHUYeCKUX GopMyIL.
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KHCJIOT, UX MOIOIIIee JIeHCTBHE

24 KoHnTponpHas padora
CrnoxHble 3(QUpPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue,
OuoJIornYecKas poib KHPOB
VYrieBobl: cocTaB, KiacCUpUKAITHSI.

27 Baxwueiime npencTaBuTeNu: ria0K03a,
¢bpykTo3a, caxaposa

08 Kpaxman u nemirono3a kak npupoaHbIe
MOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopoacoaepxaiine opraHHuecKue
COCTUHEHUS

30 AMWHBI: METHJIAMHH M aHWJINH
AMUHOKHUCIOTHI Kak aMm(pOTepHbIS

31 OpraHUYECKUE COCAUHEHUS, UX
Ouosiornueckoe 3HaueHue. [lenTuap

39 benku kak nmpupoHbIe

BBICOKOMOIJICKYJIAPHBIC COCANHCHUA

33

OCHOBHBIC TIOHATHUS XUMHHU




BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHGHI/Iﬁ

OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1
[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 xnace/ Pymzutuc I'.E., ®enpnman @.1°., AkimonepHoe obmiectBo «M3marenbctBo «lIpocBenienne» Xumus
(6a30BbIl ypoBeHb). Peanuzarus tpedoBanuii ®I'OC ocHOBHOTO 00111€T0 00pazoBaHusi. MeTtoanueckoe nocooue ass

YUHTEIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
but6moreka [{OK https://m.edsoo.ru

POIII

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

» Xumusi, 8 kinace/ Pymsuruc I'.E., ®enpaman @.I'., Akiimoneprnoe obmiectBo «M3aatenbetBo «IIpocBemenney












