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PABOYAS [IPOTPAMMA
(ID 1269389)

y4eOHoro npeamera «XumMus. ba3zoBblil ypoBeHb)

s ooygaromuxest 10 kiacca

INOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUU Ha YPOBHE CpEOHEro o00mero ooOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
denepanbHON 00pa30BaTENbHONM MPOrpaMMbl CpeJHEro oOmero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DefepaibHOM  TOCYJAPCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
yueOHOoro mnpenMera «XUMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMbl, H
OCHOBHBIX TNOJNIOKeHHW «CTparermm pasBUTHS BocHUTaHus B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboTKe MpOrpaMMbl MO XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3ylbTaTOB OOyuYeHUs U TPeOOBAaHMHA K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEplIAIOIIMM 3TaloM peaju3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJloBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpenme. Peammsyercss XuMU4YecKoe 0Opa3oBaHUE
oOyJaroluxcs Ha YPOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU y4eOHOTO
npeaMeTra «XUMHUS», COJIep)KaHHUEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B



MO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
Oo0mMX 1enell M MPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obmiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOW BKJIaJl B ()OPMHPOBAHUE PALMOHAIBLHOTO HAYYHOIO MBILICHMUS,
B CO3/IaHHE LEJIOCTHOTO MPEJICTABIEHUS 00 OKPYKAIOIMIEM MHUPE KaK O €IMHCTBE
OPUPOABl M YEJIOBEKa, KOTOpPOoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENUCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMU, XHMHS CTaJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M XKHU3HU KaxIoro ujeHa ooOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
I00aNbHBIX TPOOJIEM YCTOMYMBOrO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMUA CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHUs1) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHHUS B JKU3Hb COLMYyMa, IPOJOJLKEHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJISAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HAHUM MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPEENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHBAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIVHEHNH, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX M  DJIEKTPOHHBIX
OpejcTaBlIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbIXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndecKod XUMHM IIOJy4YarOT pa3BUTHE



chopMHpPOBAaHHEIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBS3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHUS, O XUMUICCKON PEaKInu.

[lonq HOBBIM YyrjoM 3peHUss B IMpeaMeTre «XUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTcs M3yUYCHHbIH Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOPETHUECKU MaTepuadl | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMUS» OOYyYarONIMMCSl TMPEAOCTaBIACTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3UIINM,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoyiHgeTcs B Kypcax 10 um 11 ximaccoB
DJIEMEHTaMH  COJICP)KaHMsI, WMCIOIIMMH KYJbTYPOJIOTHYSCKAN W TPHUKIATHON
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBS3M XUMUU C
JIPYTUMH HayKaMH, PacKpbIBAalOT €€ poJib B TO3HABATEIHLHON W MPAKTHUCCKOU
JESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BEIITYCKHUKY OPHEHTHPOBATHCS B OONMIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICINBATh WHGOPMAIUIO U
OpUMEHATh €€ JUId TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEINIEKTYalbHbIX |
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENBCKUX 3a/lad. B 11e1oM copepkanue yueOHOro
npeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYECHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHUe y OOYYAOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JIJII TTOHMMAaHHS
bunocockux MACH, TaKWX KaK: MaTepHaTbHOE €IWHCTBO HEOPTAaHMUYECKOTO H
OpPraHMYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTpOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SBICHUNA MYyTEM OKCIEpPUMEHTa W
peIICHUS] TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH H  TCOPETUUCCKUMH
MPEANMOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUS, PA3BUTHS U COLMATU3AIMH
OOy4JaroImMXcs TPHHATBIC TPOTPAMMON IO XUMHHU IOJXOABI K OIPEACIICHUIO
CONepKaHUSI H TIOCTPOSHHUS TIpeAMeTa MPEeaycCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAIBHBIX yYEOHBIX JEHCTBUN, UMEKOIMUX 0a30BO€ 3HAYCHUE IS
pa3MUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAITIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITa PAKTUIECKOM



U HCCIIENOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B npakTuke npenogaBaHHWs XMMHM KaKk HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHus, IPHU ONpeIeTICHUN
COZIEpKATEIIbHOW XapaKTEpUCTUKUA LEJIed H3YyYECHUS MPEAMETa HaIlpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO NPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH KaK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KAK OJAHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOOUYECKOW TOYKHM 3pPEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeW H3y4eHUs
MIpeAMETA SABJISIETCS BIOJIHE ONPAB/IAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH LEJIAMH W3Y4YECHHS IPEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (QopMHUpOBaHHME CHUCTEMbl XUMHUYECKMX 3HAHUW KaKk  BaKHEUIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JIekKaT KIIOUEBBIC MOHSTHS, (YHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C UCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAUMBIX Il NPUOOpETeHUs
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB U XUMUYECKHUX SIBJICHHIA,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUYECKON M MOBCEAHEBHOW KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e301acHOro O0paIleHus ¢ BEIIeCTBAMH.

Hapsany ¢ 3TuMm, coaepkaTenbHasi XapaKTepUCTUKA LIeJIeW U 3a7a4 U3YUYEHUS
npeaMera B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME CpelHero oobmiero odpazosanus. CerojaHs B
NpenoJlaBaHul  XUMHM B OoOJIbIIE  CTENEHM OTHAETCS  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJIEp>)KaHUs OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMUA aKTUBHOTO TOJIYYEHHUs 3HAHUW M MPUMEHEHUS UX B PEajbHOM >KU3HU
JUISL PEIICHUs] TPAKTUYECKHUX 3a7a4.

B cBs3u ¢ 3TUM 0OpW U3YyYEHHH TNpeaMeTa «XHUMUsS» JTOMUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKKUE 1IETU U 3a]a4H, KaK:

ajanTaius 00y4aroluXcsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMHpOBaHWE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITETHHOMY MPUHSATHIO TPAMOTHBIX



pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dbopmupoBaHHe y OOYyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITIOYEBBIX
KOMITETEHIIU), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHUE JUISl PA3IMYHBIX BHUOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TNPUOOPETEHHS OIbITa JAEATEIBHOCTH, KOTOpas 3aHUMaeT
BXHOE MECTO B T[IO3HAHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUN
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BUTHE [O3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU AJI MOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO CO/IEpKaHMS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy oOydarommxcs YOEKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOAONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOpPETEHHs OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHUM /I NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM mjaHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOI oOnactu «EcTecTBeHHO-Hay4YHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHuyeckoil XuUMHUHU: €€ BO3HMKHOBEHHWE, PAa3BUTHE W 3HAYEHHWE B IMOJIYYEHUU HOBBIX BEILIECTB W
MarepruasioB. Teopus CTpoeHUs opraHudeckux coenuHeHud A. M. bytmepoBa, e€ ocHOBHbIE MOJIOkKEeHUs. CTPyKTypHBIE
(GopMyJibl OpraHmdeckux BewecTB. ['omonorusi, u3oMepus. XUMHUYECKas CBA3b B OPraHUYECKUX COEAMHEHUSAX —
OJIMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne o0 KiIacCU(pUKALMK OpraHMYecKux BenlecTB. HoOMeEHKmarypa OpraHnyecKHX COEIMHEHUN
(cucremaTnyeckasi) M TPUBHAJIbHBIE HA3BaHUS BKHEHIINX MPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCIepUMEHTANIbHBIE METO/bl M3YUYECHUSI BEIIECTB U UX MPEBPAIICHUI: O3HAKOMIIEHHE C 00pa3laMu OpraHUYeCKuX
BEILIECTB M MaTepHajlaMd Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPIaHUYECKUX BEILECTB, HAOJIOIEHUE U OIMCAHUE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIIECHHUI0 OPraHUYECKUX BEUIECTB MpPU HArpeBaHUM (IUIaBiIeHHE, OOYTJIMBAaHUE U
rOpeHue).

Yriaesogopoasl

AJKaHBI: COCTaB W CTPOEHUE, NOMOJIOTMYECKHH psAA. MeTaH M 3TaH — NPOCTEWINME NPEACTABUTEIN AJKAHOB:
¢uznyeckue M XUMHYECKHE CBOWCTBA (pEeakiMM 3aMEIIeHHMs U TOpPEHHUs), HaXOXKJIEHUE B MPHUPOAE, IMOIy4YCHHE U
pUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psii. DTUIEH U MPONUIIEH — MPOCTEHIINE MPEACTABUTENN AJIKEHOB:
bu3nueckue M XHMMHUYECKHE CBOWCTBA (peakuu TUAPUPOBAHUSA, TATIOT€HUPOBAHUSA, TUApATALIMM, OKHUCJICHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetwnOyraaues-1,3: cTpoeHue, BaKHEHIIME XWMUYECKHE CBOWMCTBA (peaKiius
nosimMmepusanun). [lonydeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.



AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTMYECKUN psAld. ALCTUIICH — NPOCTEHIINN MpeiCTaBUTENb
aJIKUHOB: COCTaB, CTpOEHHE, (U3HUecCKHe M XMMHYECKHE CBOWCTBA (pEakiuu THAPUPOBAHUS, TaJOT€HUPOBAHUS,
rUApaTalry, TOPEHUs), MOJy4YEeHUE U TPUMEHEHHE.

Apensl. benzon: cocTtaB, cTpoeHUE, (QU3NYECKME M XUMHUYECKHE CBOWCTBA (pEaklMU TaJOT€HUPOBAaHUS U
HUTPOBAHUS), MOJIyY€HUE U MPUMEHEHUE. 10ayon: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUSA), NnoayuyeHue u npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKkas CBSA3b MEXKAY
YTJIEBOIOPOIAMH, IPUHAIIEKAIIMME K PA3JIMYHBIM KJIACCAM.

[TpuponHble HMCTOYHMKHM yrieBoaoponoB. [lpupoanslii ra3 u mnonyTtHele HeTsHble Tra3bl. Hedpts u  eé
npoucxoxaeHue. CrnocoObl mepepadOTKU HEPTH: NEPEroHKa, KPEKUHI (TEpMUYECKUM, KaTaIUTUYECKUM), MHUPOIN3.
[TpoaykTsl mepepabOTKH HEPTHU, UX NPUMEHEHUE B NMPOMBIIUIEHHOCTH U B ObITy. KaMmeHHbIN yrojib U MpPOIYKTHI €T0
nepepadoTKu.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHs BEIIECTB M MX NPEBPAIICHUN: O3HAKOMJIEHHWE C 00pa3lamMu IIacTMace,
KaydykoB M  pe3uHbl, kojulekiuuu «Hedptb» u  «Yromp», MoIEIMpOBaHUWE MOJEKYJ  YIJIEBOAOPOJAOB U
rajJloreHONPOU3BOIHBIX, TPOBEACHUE IPAKTUYECKON PabOThl: MOJyUYEHHUE ITUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluncienuss mo ypaBHEHMIO XMMHUYECKOM peakluu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WIIU
MPOJYKTa PEAKLMHU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MUCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4eckue coeJMHeHUs

[TpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOI U 3TAaHOJ: CTpOeHue, (U3NYECKUe U XUMUYECKUE CBOMCTBA (peaKIiu
C aKTUBHBIMU METalJIaMH, TaJOr€HOBOJOPOJaMH, TOpEeHHE), NpUMEeHeHHe. BomopoaHbie CBsI3U MEXAY MOJIEKYJIaMu
cnupToB. JleHCTBHE METAHOJIA U DTAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaromMHble CHHUPTHL. ITHIECHIJIMKOIb W TJMIEPUH: CTPOCHHE, (PU3MUYECKHE W XUMHUYECKHE CBOMCTBa
(B3aMMOJENCTBAE CO IIEJIOYHBIMU METAJUIaMH, KAueCTBEHHAs peaklUHs Ha MHOIoaroMHble cnupTsl). JleiicTBue Ha
opranusM yesnoseka. [[pumenenne rnmmuepuHa U STUIICHIJIMKOIIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKHe U XUMUYECKHUE CBOMCTBA. TOKCHUYHOCTH eHoua. [Tpumenenue gpenona.

Anpaerunpl U kemonsvl. @opManbIeTrul, aleTANbIETH/I: CTPOEHUE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (peaklUu
OKHUCJIEHUS U BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIMH ), TOJIyUEHHE U IPUMEHEHUE.



OMHOOCHOBHBIE TIPEEIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KHCIOTBI: CTpOEHHUE, (hU3HUECKUe U
XMMHUYECKHE CBOMCTBa (CBOMCTBa, 0oOIIME 7S Kjiacca KUCIOT, peakius STepuukaiuu), MoJydyeHHEe U TpPHUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

CrnosxxHble 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCHOT. ['uaponu3 cinoxubix 3¢upoB. Kupbl. ['Haponus Kupos.
[Ipumenenue xKupoB. bronornueckas pob KUPOB.

VYrineBoapl: cocraB, KiIacCHQUKalMs YIrJIeBOJOB (MOHO-, AW- W MoaMcaxapuibl). [Toko3a — mpocTelmmii
MOHOCAXapua: OCOOEHHOCTU CTPOCHHUS MOJEKYJbl, (U3MUECKME M XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C
ruapokcuiom Meau(ll), okucnenue aMmMuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE, OpOKEHUE TITFOKO3bI),
HaX0XJIeHUE B IPUPOJIE, IPUMEHEHHE, Onoaorudeckas posib. @orocunre3. @pyKkro3a Kak U30Mep TITIOKO3bI.

Kpaxman u nemironosa Kak npupoHbie nojauMepsl. CTpoeHHe Kpaxmaia U HEeI0J103bl. DU3HuecKrue 1 XUMUYECKUE
CBOMCTBa KpaxmaJa (TUApPOJIN3, KaYECTBEHHAs PEAKILIHSI C HOJOM).

OKCIIepUMEHTANIbHBIE METOJAbl M3Y4YEHMsI BEIIECTB U MX MPEBPALCHUI: MpOBEACHHE, HAOIIOJCHWE U ONHCAHHE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKLUNUH OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJIA
okcugoMm wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3auMOJAEWCTBHE TiuuepuHa ¢ ruapokcuaom wmeau(ll)), ambpreruaos
(oxucneHne aMmMuayHbIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuaom menu(ll), B3aumoneiicTBue kpaxmaia ¢ UOJO0M),
IIPOBEICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM
MPOJYKTA PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIIM MTPOYKTOB PEAKIIUN).

A3oTcozepkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(poTepHble OpraHnyeckue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe rauuuHa). buonornyeckoe 3HaueHNEe AMUHOKUCIIOT. [lenTusl.

benku kak mpupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBruyHasi, BTOpruuHas U TpeTUYHasi CTPYKTypa OeJIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, AeHATYpalsl, KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCNEepUMEHTANIbHBIE ~ METOJbl M3YYEHUSI BEUIECTB W HUX NpPEeBpallleHHid: HaOMIOAEHUE U ONHUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpalus OEIKOB IIPU HATPEBAHUHU, IIBETHBIE PEAKIIMH OCIKOB.



BbicoKkoMoJ1eKyISIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AINH, CPEAHsIST MoJieKynspHas Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUN —
MOJIMMEPHU3AIIHS U MOJTUKOHICHCAIHS.

DKCNepUMEHTAIbHBIE METOJIbl U3YUYECHHS BEIIECTB M UX IMPEBpAIllCHHI: 03HAaKOMJIEHHE ¢ o0pa3liaMi MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayYyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eU NMpU U3YYEHUM OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS udepes
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHSATHUH, SIBISIONIUXCS CUCTEMHBIMU IS OT/ACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TMOHATHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIaccU(pUKaIus, IepuoInIHOCTb, HAOTIOCHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®duszrka: MaTepusi, SHEPTHsl, Macca, aTOM, PJIEKTPOH, MOJIEKYJa, YHEPTETUUECKUI YPOBEHB, BEIIECTBO, TEJIO0, 00BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, PU3NUECKUE BEIIMYUHBI U €TUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTHYECKH aKTUBHBIC
BellecTBa (O€NIKHU, YTaeBOIbI, XKUPbI, (HEPMEHTHI).

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

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO THUTAHUS, MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U
KOCMETHUYECKHE MpernapaTsl, MaTEPHAIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XUMHMKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHSI OOYYalOIIUMHUCS MPOTPAMM CPEIHEr0 OOIIEero
oOpa3oBaHMsl (JINYHOCTHBIM, METANPEIMETHBIM U IpeAMETHbIM). HaydyHo-meToauueckoil OCHOBOW Juisl pa3pabOTKH



IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUSI MPOTrpaMM CPEIHEr0o OOLIEro oOpa30BaHUS SIBISIETCSI CHUCTEMHO-AESTEIbHOCTHBIN
MOAXOI.

B CcOOTBETCTBMU € CHUCTEMHO-AESITEIBHOCTHBIM TMOAXOJAOM B CTPYKTYp€ JUYHOCTHBIX pPE3YyJbTaTOB OCBOCHUS
npeaMeTa « XMMHUs» Ha YPOBHE CPEeIHETO 00IIero 00pa3oBaHusl BbIJCICHBI CIEIYIOUIUE COCTABIISIIONIIE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TpaKJaHCKOHW HWIAECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOATEIIBHOCTH U CaMOOTIPEIETICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaguIuii 0a30BOI HAYKW XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEHM JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4e€OHOM M BOCHUTATEIHHOU
NEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUUYECKMMH, COLIMOKYJBTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU U
ujeaJaMu POCCHUUCKOTO TPaXJIaHCKOrOo OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U TIpaBUJIaMH TOBEJCHUS,
CIIOCOOCTBYIOIIUMHU MpPOIIeccCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTU 00YyUYarOIITUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN JACSITEIILHOCTH 00YJArOIIUXCsl 0 peasin3allii IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUSI O0YYAIOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 0053aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MPECTABJICHUS O COIMAJIBHBIX HOpMaXxX M MpaBuiaX MEKJIMYHOCTHBIX OTHOIIICHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENHHOCTH TMPHU CO3/aHUM yUEOHBIX MPOEKTOB, PEIICHUH yYEOHBIX H
MO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apTYMEHTHI APYTHX MPH aHAIN3€ Pa3TUIHBIX
BUJIOB YUEOHOM ESTEIHLHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEINI0 OTEYECTBEHHOM XUMHUM;



YBaXEHUS K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO NPUMEHEHUS XUMHH, OCO3HAHUS TOrO, YTO
JOCTHKEHHUsS] HAyKH €CTh pe3yidbTaT MJIMTENbHBIX HAOMIOACHHM, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECca W II03HABATEIbHBIX MOTHMBOB B IIOJYYEHUM U MOCIEAYIOLIEM aHaiu3e MHGPOpMalUu O MEPEIOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKHUMHM SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILEH C MO3ULMI HPABCTBEHHBIX U IIPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 3/10poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOI'O OTHOILUEHUS K
coOCTBEHHOMY (DPU3UYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOI0/IeHUsT TpaBuil O€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW XW3HM U B TPYJIOBOM
NEeSATEIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEACHUS B CHUTYalMSX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB, KypeHUs);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON JEATeTbHOCTH, OOIIECTBEHHO IOJE3HOM,
TBOPYECKOW U IPYTUX BUAAX ACATEIBHOCTH;

YCTAaHOBKH HA aKTHBHOE yYaCTHE B PEIICHUM NMPAKTHUYECKUX 3a/1a4 COLMAIIBHON HANpPaBJICHHOCTH (B paMKax CBOErO
KJIacca, IIKOJIbI );

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuid pa3iudyHOro pojia, B TOM YHKCIE HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU I€ATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJIbHOW TpaeKTopuu oOpa3oBaHus, Oyaymieil mnpodeccun u
peann3anuyd COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YU4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

HKOJIOTHYECKH 1[E€JIECO00Pa3HOr0 OTHOMIICHUS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHMMAaHHUA TJI00ATIHOTO XapaKTepa SKOJIOTHYECKHX MPOo0sieM, BIUSHUS IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHHUE
IIPUPOTHON U COLMAIIBHON CPENBI;

OCO3HaHUS HEOOXOIMMOCTH MCIIONb30BaHMS JOCTHDKEHUH XUMHUHM Il pEHICHHs BOIPOCOB PAlMOHAIBHOTO
IIPUPOIOIIOJIB30BAHU;

AKTUBHOI'O HEINPUATHUS NEUCTBUU, NPUHOCILIUX BpPEI OKPYKAIOLIEH IPUPOIHOU CPEeAe, YMEHHs NPOrHO3UPOBATH
HEOJIaronpUsITHbIE HKOJIOTMYECKUE TTOCIEACTBUSA MPEANPUHUMAEMBIX ACHCTBUI U PEIOTBPAILATH UX;

HaJIM4YUsl Pa3BUTOrO HKOJOTHYECKOTO MBIIIIEHUS, YKOJIOTUYECKOW KYJIbTYpBI, OIBITA IEATEIBHOCTH HKOJIOTHYECKON
HaIIpaBJICHHOCTH, YMEHMsS PYKOBOJICTBOBATHCS MMHU B II03HABAaTEJILHOW, KOMMYHUKATUBHOW M COLMAIBHON IIPAKTHUKE,
CIOCOOHOCTH ¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH HJICOJIOTHH XeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMN
NPaKTUKH;

NOHMMAaHHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HAHMA €€ poJii B (POPMUPOBAHUU DPALMOHAIBHOIO HAYYHOI'O
MBILUIEHUSI, CO3/JaHUU LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIoUIeM MHUpE KaK O €IMHCTBE MPUPOJbl M YEJOBEKa, B
MO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIEHUH MPOOJIeM COXPAaHEHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHHM [JIsi COBPEMEHHOM I[MBWJIM3alUU: B €€ TIyMaHUCTHYECKOM
HANpPaBJIEHHOCTH U Ba)XHOM pPOJIM B CO3JAaHMM HOBOWM 0a3bl MaTepHAIbHOM KYJbTYpHI, PELIEHUH TI00ANbHBIX MPOoOIeM
YCTOMYMBOTO PAa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOMN, MHINEBOW W IKOJOTHYECKOW Oe30MacHOCTH, B
pa3BUTUU MEAULMHBI, 00ECIIEUEeHUH YCIIOBUHM YCIEIIHOTO TPyAa U IKOJOTUYECKHM KOM(POPTHOW KHU3HU KaXIOro 4jieHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB IO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BAaTh MOJMyYaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHMS SBJICHHUM OKpPY)KAIOIIETO MUpa U



MPOUCXONSINX B HEM HW3MEHEHUH, YMEHHUS Jenarh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCITOJIH30BAaTh XMMHUYECKUE 3HAHUS JIJIS1 PEIICHUS MPOOJIEM B PEabHBIX JKM3HEHHBIX
CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHHIO HOBBIX
3HaHUM MO XMMUHU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUYEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CpEIHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HaUUMble I (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS  MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC)
oOllleHay4YHbIe TIOHATHS, OTPAXAIOIIME IIEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa M CHEIU(PUKY METOJIOB MO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEILIECTBO, DHEPTHUs, SBICHUE, MPOLECC, CUCTeMa, HAy4YHBIN (akT,
MPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, UCCIIEAOBaHNE, HAOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalIbHbIC yueOHBbIE IeHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATILHONW IPAMOTHOCTH M COIIMAILHON KOMITETCHITUN 00YYarOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXIMCIUIUIMHAPHBIE, MHUPOBO33PECHUYECKHE 3HAHUS U
YHUBEpCalbHbI€ yUeOHbIE IEUCTBUS B TO3HABATEILHON M COLUANILHOMN MPaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAIbHBIMU  YYEOHBIMH  TMO3HABATEJIbHBIMU,
KOMMYHHUKAaTUBHBIMU U PETYJISITUBHBIMU JICUCTBUSIMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMU NeHCTBUSIMMN:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJu3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

ONpPEAEsATh eI ACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JTOCTHKEHHUS, COOTHOCUTH PE3YJbTAThI
JESATEIBHOCTH C TOCTABJICHHBIMHU LESIMU;



UCIIOJI30BaTh IPU OCBOCHHUM 3HAHUU NPHUEMBI JIOTMYECKOTO MBIIUICHHS — BBIIEHATh XapaKTEPHbIE NPH3HAKH
MOHATUNA M YCTaHABIMBATH UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIWE MOHATUA AJi OOBSICHEHHS OTAEIbHBIX
($akTOB U SIBICHUN;

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

yCTaHaBJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTUYECKUE PACCYKJEHUA (MHIYKTUBHBIE, JEIYKTUBHBIC, M0 AHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W
IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIECHUSX, (POPMYIHPOBATH BHIBOABI U 3AKITIOUECHHUS;

IPUMEHATH B MpOIlecce MO3HAHMSI, UCIIOIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, IPe0OpPa30BbIBATh
MOJIEJIbHBIC MPEICTaBICHUS — XUMUYECKUI 3HAaK (CHMBOJI) 3JIEMEHTA, XUMHUYecKas (Qopmyja, YpaBHEHHUE XUMUYECKOM
peakuuu — MpU PELIEHUU YYEOHBIX I103HABATEIbHBIX M NPAKTUYECKUX 3a7ad, NPUMEHATh Ha3BaHHbIE MOJICIbHbBIE
IIPEICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

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

dopMynupoBaTh LEIM U 33Ja4d  UCCJENOBaHMUS, UCIOJb30BaTh IOCTABJIEHHBIE M  CaMOCTOSITENIBHO
c(hopMyIupOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI J1J11 (POPMHUPOBAHUS TUIIOTE3HI 110 MPOBEPKE
NPaBUIBHOCTH BbICKA3bIBAEMBIX CY>KJICHU;

BJIAJETh HAaBbIKAMU CaMOCTOSITEJIBHOIO  IJJAHUPOBAHUS M MPOBEIEHUS  YUYEHMUYECKMX OSKCIEPUMEHTOB,
COBEpUICHCTBOBATh yMEHMsI HAOMIOAATh 3a XOJOM MpoIlecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3yJbTar,
dopMynupoBarh 0000IIEHUS M BBIBOABl OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHMS, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIeTIaHHON padoTe;

npUOOpeTaTh ONBIT YYEHUYECKOW HCCIEeIOBATEIbCKOM M MPOEKTHOM JEeATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TMOHMCKY METOJOB PEIIEHUs MPAaKTUYECKHUX 3a]ad, PUMEHEHHIO Pa3JINYHbIX METO/0B
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HWHGMOpManuu (Hay4dHO-NOMNYJSApHAs JIUTEpaTypa XHUMHYECKOIrO
coliepkaHusi, CIpaBOyYHbIE MocoOus, pecypchl MHTepHeTa), aHanu3upoBaTh MHGOPMALMIO PA3TMYHBIX BHJIOB U (PopM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;



dbopMynupoBaTh 3alIPOCHl M IPUMEHATH Pa3INnYHbIC METOMBI MIPHU OUCKE U 0TOOpe MHPOpMAITIH, HEOOXOTUMOM IS
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPENEIEHHOTO TUIA;

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

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANbHYIO (OpMY MpEACTaBICHUS HMHPOpMAUU (CXeMbl, rpapuKu, IUarpaMMsl,
TaOJIUIIBI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KAayeCTBE CpPEACTBA NpH paboOTe C XUMUYECKOHM HHPOpMALMEH: MPUMEHSThH
MeXNpeaMeTHbIE ((PU3NUecKe 1 MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJI€ JMajora W/WIW TUCKYCCHUHU, BBICKa3bIBaTh HJIEH,
(bOopMyIMPOBATH CBOU MPEMJIOKEHHUSI OTHOCUTENBHO BBITOJIHEHHS MPEIOKECHHON 33/1a4H;

BBICTYNIATh C TNPE3CHTAUUEN pe3yJbTaTOB II03HABATEIBHONW JACATENBHOCTH, IOJYYEHHBIX CaMOCTOSTEIBHO WU
COBMECTHO CO CBEPCTHUKAaMU IPH BBINOJIHEHUH XUMHUYECKOTIO SKCIIEPUMEHTA, MPAKTUUYECKONH pabOThl MO MCCIIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaM3allli yueOHOro NpoeKkTa U (pOpMyIMpoBaTh BHIBOJBI IO Pe3yJibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHMS MO3ULIUM B X0J1e 00CYKJIeHUsI 1 OOMEHa MHEHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEIBHO TUIAHUPOBATh U OCYILECTBIISATH CBOKO MIO3HABATEIBHYIO JAEATEIBHOCTD, ONPENEIIs €€ NEeNH U 3a1auH,
KOHTPOJIUPOBATh U 1O MEpe HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/jlaraeMblii alropuTM JEHCTBUN IMPH BHIOJHEHUH
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh HaubOosee d(PPEKTUBHBIA CIMOCOO UX pEUICHUS C YYETOM MOTyUEHHUS
HOBBIX 3HAHMM O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC



[IpeameTHBbIE PE3YIIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHsD» OTPaKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUM O XMMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POIHU
XUMUU B TIO3HAHWM SIBJICHUN TPHUPOABI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIbTYphl JHUYHOCTH, €€ (YyHKIIMOHATHLHOU
I'PaMOTHOCTH, HEOOXOUMOM /JIsi pEHICHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CPELE;

BJIJICHUE CUCTEMON XUMUYECKUX 3HAaHUW, KOTOPasi BKJIIFOYAET: OCHOBOIIOJIATAOIIME MOHATUSA (XUMUYECKANA 3JIEMEHT,
aToOM, DJIEKTPOHHAas O000JI0YKa aToMa, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XHMHUYECKasi CBS3b,
CTpyKTypHas popmyna (pa3BépHyTasi U COKpaliéHHas), MOJIb, MOJISIPHAsE Macca, MOJIIPHBIN O0BEM, yIIEPOIHBIN CKETET,
GbyHKUIHOHATBHAS TPYyNIa, PaauKail, U30Mepus, U30MEPbI, TOMOJIOTHYECKUHN Psijl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO U
a30TcojepXkKalllie COeTMHEHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COETUHEHMS); TEOPUHU U
3aKOHBI (T€OpHUsi CTPOCHHS opraHuyeckux BemiectB A. M. bByTiepoBa, 3akOH COXpPaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XHMHHM; MHMPOBO33PECHUECKME 3HAHHWs, JEXKallMe B OCHOBE NOHUMAaHHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHHH, (DaKTOJOTUYECKUE CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUH U
0€30MacHOM HCTIOIb30BAHUH BAXKHEUIIINX OPTraHMYECKUX BEIIECTB B ObITY U MPAKTUUYECKOMN JEATEIHHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE MPU3HAKK TOHSATUN, YCTAaHABJIMBAaTh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TOHSATUSA IPU ONMCAHUM COCTaBa, CTPOCHHUS M MPEBPALICHUN OpPraHUYECKUX
COCIUHCHUM;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIB30BaTh XUMUYECKYIO CHMBOJHUKY JUII COCTaBJICHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamI€HHOW) (OPMYJ OpPraHMYECKUX BEIIECTB W YpPaBHEHUN XHUMHYECKUX PpEaKIIHil,
W3TrOTaBJIMBAaTh MOJEIH MOJIEKYJ OPTraHWYECKUX BELIECTB ISl WILTIOCTPALMM MX XMMHUYECKOTO M NPOCTPAHCTBEHHOIO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIIUBATH MPUHAIJICKHOCTh U3YUYEHHBIX OPTraHUYECKUX BEIIECTB 0 UX COCTaBY U
CTPOCHHIO K OIpEeAeaéHHOMY KIJIacCy/TpyIie COeIuHEHHUH (YriaeBOJOpPOMAbI, KHUCIOPOA U a30TCOAEpKAIlue COCTUHEHMS,
BBICOKOMOJICKYJISIPHBIC COCIWHEHHUSI), JaBaTh WM Ha3BaHUs mo cuctematudeckol Homenkinarype (IUPAC), a rtaxxe
NPUBOJUTH TPUBHAJIbHBIE HA3BAaHUS OTACJIbHBIX OPraHUYECKUX BELIECTB (ITUJICH, MPONUIIECH, alleTHIICH, STUICHTIUKOIb,
rJIMLIepuH, (QeHos, (QopManbleru, areTalbJIerujl, MypaBbUHAs KHUCIOTa, YKCyCHash KHCJOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBAs KUCJIOTA, IIII0K03a, PPyKTO3a, Kpaxmall, HEeJUTI0I03a, TJIUIKH);



c(hOpPMHPOBAHHOCTh YMEHHS OMPENETATh BHUJIBI XUMHYECKOW CBSI3M B OPTAaHMYECKUX COCAUHEHUSAX (OIUHAPHBIC U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndeckux BemiecTB A. M. bytneposa mis
00BSCHEHHMSI 3AaBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MaCChI BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PM3HMUECKUE U XUMUYECKUE CBOMCTBA TUITUYHBIX
MIPEICTaBUTENICH PA3IMYHBIX KJIACCOB OPTAaHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMIIICH, alleTIIeH, OyTaaueH-1,3,
MeTwiOyTagueH-1,3, OeH30J, METaHOJ], 3TaHOJ, STWJICHIJUKOJb, TJIHIEPUH, (PEHOJ, alleTalbleTu]l, MypaBbUHAS WU
YKCYCHAsl KHMCJIOTHI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa), WUIFOCTPUPOBATh FEHETUYECKYIO CBSI3b
MEXIy HUMU YPaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C HCIIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO ChIpbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI UX NEPEPadOTKU U NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUS MO XUMHUYECKUM ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJIHBIX BEIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOMN 3HAHUI 00 OCHOBHBIX METOJaX HAy4YHOTO MO3HAHUS, UCIOIb3YEeMbIX
B XMMHUM TPHU U3YYCHUU BEIIECTB U XUMUYECKUX SIBJICHUN (HAOIIOJICHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIC XUMHYECKUE 3HAHUS MU TPUHITHS PEHICHUNW B KOHKPETHBIX >KU3HEHHBIX CUTYyallUsIX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;

chOpMHPOBAHHOCTh, YMEHUW COOMIOJATh TMpaBUjIa TMOJH30BAHUA XMMHYECKOM TIOCYIOM U JabopaTOpHBIM
0o0opyOBaHUEM, a TaKXe MpaBujia OOpaAIICHUS C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKUMSIMHU IO BBITTOJTHEHUIO
71a00paTOPHBIX XUMHUECKUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBITIOHITH XUMUYECKUN IKCIIEPUMEHT (MIPEBpAIICHHS] OPraHUYECKUX
BEILIECTB MIPU HarpeBaHHHU, MOJYUCHUE STUJIICHA U U3YYEHUE €0 CBOMCTB, KAYECTBEHHBIC PEAKIIUA OPraHUYECKUX BEIIECTB,
JieHaTypanus OCJIKOB MPU HarpPEBaHWH, I[BETHHIE PEaKIIMU OEJIKOB) B COOTBETCTBUM C MPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu  OOpallleHMu ¢ BelecTBaMu U JIAOOpaTOpHBIM O0OpYyIOBaHUEM, TMPEICTABIATh PE3yJbTaThl XUMHYECKOTO
AKCTIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX peakiuid ¥ (POpMyIupoBaTh BBIBOABI HA OCHOBE ITHX
pE3YIbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYI0 HH(OpPMAIMIO, TMOJIy4aeMyl0 W3 pPa3HbIX
UCTOYHHUKOB (CpeAcTBa MaccoBoi nH(popMaluu, IHTepHET u qpyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIIOATh MpaBUiia 3KOJOIMUYECKH 11eJI€CO00Pa3HOro MOBEJCHUS B OBITY U TPYIOBOU
NEATENIBHOCTH B LEISAX COXPAHEHMs] CBOErO 3JI0POBbS M OKPYXKAIOIIEH HPHUPOIHON cpeabl, OCO3HABaTh OINACHOCTb
BO3/ICICTBUS Ha JKMBBIE OPTAHU3MBI ONPEAECIEHHBIX OPraHUUECKUX BEIIECTB, MOHUMast cMblca nokaszateis [IIK, noscHsaTs
Ha IpPUMEPAX COCOOBI YMEHBIIEHUS U TPENOTBPALLEHHUS X BPEJHOIO BO3ICHCTBHS HA OPraHNU3M YEJIOBEKA,

Uil OOy4YaroIMXCAd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3[I0pPOBbSl: YMEHHE NPUMEHSATh 3HAaHUA 00 OCHOBHBIX
JOCTYITHBIX METOJaX ITO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIENIBIX M CJIA0OBUIAIIUX O0O0YYArOIIMXCS: YMEHHUE UCIIOJIb30BATh PENbe(HO-TOUCUHYIO cUcTeMy 00o3HaueHui JI.
Bpaiing 1uis 3anucu XuMHUYeCcKUX GopMyJl.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM DuiekTpoHHbIE (UG POBbIE)
Ne i/ Konrtpoabnbsie IIpakrnuyeckne
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoThI
Pa3nea 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
[Ipenmer opraHn4ecKoOil XUMHH. https://academy-
1.1 Teopust CTpOCHUST OPTaHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenuaennui A. M. ByTnep()Ba 5ele-4e24-ac02-efb16fa49f6a
Hroro no paszneny 3
Paspnen 2. Yriesonopoanbl
[IpenenwsHbIE yrieBogOpOABI — itps:/facaclemy-
2.1 pea y AOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
TKAHbT ec23-473c-h3d7-ed82fcaddd02
2.2 HenpenenbHbie yriaeBogopoOab: 6 0 1 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

AJIKCHBbI, aAJIKaAUCHBI, AJIKWHBI

content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApomaTH4ecKue yrieBoa0pOIbl 2 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOJIHBIC HCTOHHHIKH 3 https://lesson.edu.ru/04/10
YIIIEBOIOPOIOB U UX MepepadboTka
Htoro no pazneny 13

Pa3znen 3. Kuciioponconep:kaiye opranHudecKue coeJuHEHHsI

https://academy-
3.1 Cnuptel. Genon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa4d71694f
Anpaeruapl. KapOOHOBBIC KHCIIOTHI. https://academy-
3.2 7 content.apkpro.ru/lesson/8664b319-
CroxHeIe SQupb! 0ba3-4945-076-ch7ae5858090
https://academy-
3.3 VriieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHus1

https://academy-
41 AMUHBI. AMUHOKHUCIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazneny 3
Pa3pnen S. BeicokomMoJIeKy IsIpHbIE COeIMHEHUS
5.1 [Inactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Wroro no pazueny 2



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMUIECKIX 3 0 0 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 XUMUYECKUE peaKiuu 6 1 1 https://lesson.edu.ru/04/10
.M 0
1.3 Crpoetine peliectsa. Muoroodpasie 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazgeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTais 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemerannsl 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPIAHMHCCKIX H OPraHHHCCKIX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero H3y4eHusi oOpa3oBaTeSbHBbIE pecypchl
padoThI padoThI
IIpenmeT opraHnYecKOl XUMUH, https://academy-

1 e BO3HUKHOBEHHE, Pa3BUTHEC U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAUYCHHE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OPraHUuYECKUX https://academy-

2 coenuHenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE IT0JIOKEHUS ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJTaCCHU(UKAIIUU OPTaHUIECKUX
Bemects. HomeHnknarypa https://acadenmy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemarueckas) n e1a9-410f-b8be-b4ch589aead1
TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA
OpFaHI/I‘-IeCKI/IX BCIICCTB
AJKaHBI: COCTaB U CTPOEHHUE, https://academy-

4 FOMOTOTHHECKi A 1 0 0 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpoCTEnIIne https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABUTE/IH ATIKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHHE, hitps://academy-

6 cBOMCTEA 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfb9399

7 ITHICH 1 POTIHICH — 1 0 0 https://lesson.edu.ru/04/10

IIPOCTEUIINE TPEACTABUTENN
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https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTuueckas padota Ne 1.

https://academy-

8 «lTonyuenue 3TuneHa U content.apkpro.ru/lesson/53cd2379-
W3yYECHHUE ETO CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Aunkanuensl. byranuen-1,3 u

0 -1,3. 11

9 MeTiibyTauen OyrenHe https://lesson.edu.ru/04/10
CHUHTETHUYECKOTO Kay4yKa U
PE3UHLBI
AJIKWHBI: COCTaB U 0COOEHHOCTH

10 CIPOCHI, FOMonomqueCKPiH PAA. https://lesson.edu.ru/04/10
AUeTHIICH — TPOCTEeUIINNA
NPEICTaBUTEIb AIKUHOB
Brrancnenus mo ABHCHUIO https://academv—

11 . P content.apkpro.ru/lesson/7dada027-
XUMITHECKOH peaKtlit 8448-418f-H416-fbaledd4ab6d
ApeHbI: OEH30J1 B TOTYOJT hitps://acadermy-

12 Tp ] oI content.apkpro.ru/lesson/d86d7d00-

ORCITIROCTE aperon d5b4-491d-aded-c3dda19feef4
I'eneTrueckas cBs3b

13 YHICBOLOPOROB, https://lesson.edu.ru/04/10
IMpUHAJIC)KAIINX K pa3JIMYHbIM
KJIaccam
[TpupoHbIe HICTOUHUKHU
YTJIEBOJOPOAOB: IPUPOAHBIN a3

14 Y TIONTYTHBIE HETSHbBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOITYKTHI €€
nepepadoTKu
IT

15 PHPOAHBIE HETOTHIIH https://lesson.edu.ru/04/10

YIJI€BOIOPOAOB: MIPUPOAHBIN Ta3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Y TIOMTYTHBIE HEPTSIHBIC Ta3bl,
HEPTh U TPOTYKTHI €€
nepepadoTKu

KonTtponbHas padora o

16 https://lesson.edu.ru/04/10
paszneny «YTrieBogopOab»

[IpenensHble OAHOATOMHBIE https://academy-

17 CIIUPTBI: METAHOJ M 3TAHOI. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fa4d71694f
MHOroaTOMHBIE CITHPTHI: https://acadenmy-

18 PTbL content.apkpro.ru/lesson/461aa9c8-
STHICHTTTHROTE H TTHICPHH cOef-4827-a8e5-d12a0bedc826
@DeHOII: CTPOEHUE MOJIEKYJIBI, https://academy-

19 bu3HYecKue 1 XUMHUYECCKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHUE 7¢c5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopManbaeTuI U https://academy-

20 ' i content.apkpro.ru/lesson/8664b319-
AUCTATIHACTHAL AUCTOH Oba3-4945-b076-ch7ae5858090
OIHOOCHOBHBIE IIPEIETbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHUHASA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuyeckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efha8h98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTHI, KaK IPEACTaBUTENN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MpbITa KaK COJIA BBICIIIAX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIIeE TEUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnoxHnble 3(upbl Kak
IPOU3BOIHBIC KAPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
(HCHOT. & HAPOIHS CHONHBIX a0d4-4945-a0eb-1e59cd54d9f
3¢hupoB
JKupsl: ruiposin3, IpuMEHEHUE htlps://academy-

26 5 Pbl: THP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIorTaecKas poJib KUpOB a0d4-4945-a0eb-1e59cd5f4dof
VraeBoabl: cOCTaB,
Kiaccudukanus. Baxueimme https://academy-

27 1 _' content.apkpro.ru/lesson/709ce43a-
HPCACTABITEI TTHOKO4, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxaposa
K

28 PAXMAI 1 [IEILNoN03a Kax https://lesson.edu.ru/04/10
IPUPOJIHBIC TOJIUMEPHI
KonTtponpsHas pabora o

29 pasAcIy https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMUHEBI: METHJIAMUAH U aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI KaK
am(OoTepHbIE OpraHNYECKHe https://academy-

31 p p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHMA, HX DHOIOTHHECKOE 43d1-4873-ace0-78eca6009628
3gadenue. [lenTuasl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJICKYJISIPHBIC content.apkpro.ru/lesson/c2f2f3d7-
COEIMHEHNS 43d1-4873-ace0-78eca6009628
O

33 CHOBHDIC HOHATHA XHUMIH https://lesson.edu.ru/04/10

BBICOKOMOJICKYJIIAPHBIX
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https://lesson.edu.ru/04/10

COEIUHEHUI

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [lmacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymor WU.I'., CnankoB C.A., AkuroHepHoe o61iecTBo «3marenbeTBo
«IIpocemnienue»,2021 r

Xumus, 11 knace/ I'abpuensn O.C., OctpoymoB WU.I'., Cnagko C.A., AkiimoHepHoe o0miectBo «M3aaTenbeTBo
«IIpocsemienune»,2021r.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Xumusi(0a30BbIiypoBeHb ). Peannsaius oOpazoBaHus: MeToaudeckoe nocooue ais yuurens / Kasepuna A. A., [luuyruna
I'.B.; nox pen.I'. B. Ilnuyrunoii. M. : ®I'BHY «HcTutyT crpareruu pa3sutus oopazoanus PAOy», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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