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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusix Poccuiickoi dexepanuu, pealn3yrOIMUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenbcTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH, COAEp)KaHMs, pPE3ylbTaTOB OOydeHHs u
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peau3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe SKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMme IO XHMHUH C Y4ETOM CHENH(PHUKA HAyKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOJIBI U YEJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMO YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHasi XUMUsSI Kak HayKa cO3uJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJI0OBEYECTBA — CBHIPEBOM, HJHEPreTUYecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJTOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHM U3 00UIeH XUMHM) U OpraHUYecKod XuMuu. POpMHUPOBAHUE JTAHHOW CHCTEMbI 3HAHHM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xxumus» U «O0mas 1 Heopranudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YIIIEBOIOPOAOB JIO
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OopraHuyeckod XUMHUHU IOJIYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYJArOIIUMCS TPEOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieit 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA M TPHUKIAAHOW XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUNW XUMHUU, TOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3ajad. B menom coaepxanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepHaIbHOE €IWHCTBO HEOPTAHWYECKOTO W OPTaHUYECKOTO MHUPA, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PELICHUH IKOJIOTUYECKUX MpoOiieM, a Takke mpoldiem cOepexeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa MpelycMaTpuBaoT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX ACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATEILCKOM ACeITESIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B IIO3HAHUN XHMUH.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHU3HAETCS (OpPMUPOBAHHE OCHOB XHUMHUYECKOW HayKu Kak o0nactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEICTICHUIO LIeJIeH U3YUYEHUS TIPEIMETA SIBJISICTCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JiexKaT KIIIOUEBbIE MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHME M PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBIICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaOJIOJACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3ydyeHus MpeaMera B
nporpamMme 1o XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMHU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOydeHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 3a7auu, KakK:

ajganTanus  OOydyaroIUXCsi K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYALMIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, UHTEIICKTYaTbHbIX U TBOPUYECKUX CIOCOOHOCTEM
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JJIs TIOWCKA M aHaIN3a Y9eOHON W HaAyIHO-TIOMYJISIPHONW HH(POPMAIIUA XUMHYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydYaromuxcs yOeXKIEHHOCTM B TYMaHHUCTHUECKON HaIpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOMICHUS K TIPUPOJIE W CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 ywac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

HpeI[MCT OpFaHH‘IeCKOﬁ XUMHUH: €& BO3HUKHOBCHHUC, Pa3BUTUC U 3HAYCHHUC B IIOJYYCHHH HOBBIX BCIICCTB U MATCPUAJIOB. Teopml
CTPOEHHUsl OpraHuyeckux coenuHeHuid A. M. ByrtnepoBa, €€ ocHOBHbIe mosiokeHUs. CTpyKTypHble (HDOPMYJIbl OpPraHUYECKUX BEILECTB.
['omornorus, nzomepust. XuMHUecKast CBA3b B OPraHUYECKUX COSAMHEHUIX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o Kiaccu(UKAMM OPTraHMYECKUX BemlecTB. HOMEHKIaTypa OpraHMYeCKHMX COCTUHEHHWH (CHCTeMaTHYecKas) W
TPUBUAJIbHbBIC HA3BAaHUS BAXKHEUIINX MTPEICTaBUTENIEH KJIACCOB OPraHUYECKUX BELIECTB.

OKcliepUMEHTAIbHbIE METO/bl M3YYEHHUs BEIEeCTB M MX IPEBpAIICHUH: O3HAKOMIJIEHHME C OOpa3llaMyd OpPraHMYeCKHUX BELIeCTB U
MaTepuajaMM Ha MX OCHOBE, MOJICIIMPOBAaHHE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJEHUE U ONMHUCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALLIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (ILJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUN psii. MeTaH U 3TaH — NPOCTEUIINE MTPEICTABUTENN aJTKAHOB: (PU3HMUECKUE U XUMUYECKUE
CBOMCTBA (peaKIMU 3aMeIleHUs] U TOPEHUs ), HaXOXKCHHUE B IPUPOJIE, TOTyYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUI psii. DTHIEH W NMPONWIEH — MPOCTEHIINEe NPEICTaBUTENN aJKEHOB: (PU3MYECKHEe U
XUMHYECKHE CBOICTBA (peaKIII/II/I TUAPHUPOBAHUSA, TAJIOTCHUPOBAHUA, TUApAaTAllU, OKUCICHUA U HOHI/IMGPI/I?;&III/IH), MOJIYYCHHUEC U IPUMCHCHUC.

Ankanuensl: OyragueH-1,3 u MetunOyranuen-1,3: cTpoeHHe, BaKHEHMIIME XMMUYECKHE CBOMCTBA (peakius MHOJMMEpH3alun).
[TosrydyeHne CUHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psAl. ALETWIEH — MPOCTEHIINI MpeAcTaBUTENb aJKWHOB: COCTaB,
cTpoeHHe, (U3MYECKHMEe U XHUMHUYECKHME CBOWCTBA (peaklUuu THUJPUPOBAHMS, TaJIOTEHUPOBAHMSA, THUIpATallid, TOPEHHUs), IMOIY4YEHHE U
IIPUMEHEHHE.

Apenbl. benszon: cocras, ctpoeHue, pusnyeckrue U XMMHUYECKHE CBOMCTBA (peakIMH TaJOreHUpOBaHMs U HUTPOBAHHUS), NOJYYECHUE U
npuMeHeHue. Tonyon: cocmas, cmpoenue, Quzuueckue u XUMuyeckue Coucmed (peakyuu 2ai02eHupo8aHus U HUMpPOBAHUs), NOTYYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. I 'eHeTHYecKast CBA3b MEX]y YIIIEBOAOPOAAMU, IPUHAUIEKAIUMHU K Pa3IMYHBIM KJIACCAM.

[TpupoaHble MCTOYHHMKH YraeBoJopozoB. Ilpupoansiii ra3 u momyTtHble HedTaHble ra3sl. Hedtes u e€ mpoucxoxxaenue. CrocoObl
nepepadoTKU HeTU: MEeperoHKa, KPEeKUHr (TepMHUUYECKHM, KaTaluTHueckuil), nmuponus. IIpoaykTsl nepepaboTku He(TH, X NPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOIyKThI €ro nepepaboTKu.



DKCrepUMEHTAIbHBIE METObl U3YUEHUS BEIIECTB U MX MpEBpallleHUuii: O3HaKOMJICHHE ¢ o0pa3laMu IJIacTMacc, KaydyKOB M PE3UHBL,
kouteknuu «HedTb» U «YTosb», MOJIETUPOBAHNE MOJICKYT YTIEBOJOPOIOB M TaJIOTEHOMPOU3BOAHBIX, IPOBEACHUE MPAKTUICCKOW PAOOTHI:
MOJIyYeHHUE 3TUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnble 3a1aumn.

Bbruucnenus no ypaBHEHHIO XMMHUYECKOM peakUuu (Macchl, 00bEMa, KOJIMUYECTBA MCXOAHOIO BEIECTBA MM IPOAYKTA PEAKIHH IO
U3BECTHBIM Macce, 00bEMY, KOJTHMUYECTBY OHOTO M3 MCXOJHBIX BEHIECTB MU MPOIYKTOB PEAKIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OHOATOMHBIE CHUPTHL. METaHONI W 3TAHOJ: CTPOECHUE, (PU3UYECKHE UM XUMHUYECKHE CBOWCTBA (pEaklUM C aKTUBHBIMU
MeTaJulaMH, FaJIor€HOBOAOPOAAMH, TOpPEHHE), IpUMeHeHHe. BolopoiHbIe CBA3M MEX]ly MOJIEKYJIaMu COUPTOB. JlelicTBUE MeTaHoJa U 3TaHoJa
Ha OpPTraHu3M YeJIOBeKa.

MHoOroaToMHbl€ CHOUPTHI. ODTUJIEHIJIMKOIb M TJIMLEPUH: CTpOeHHUe, (U3MUECKHEe M XUMHYECKHE CBOMCTBa (B3aMMOJAEHCTBHE CO
IIEJ0YHBIMM METaJUIaMH, KaueCTBEHHAsl peaklusi Ha MHOroaTOMHbIE ciupThl). JleficTBre Ha opraHu3M uesnoBeka. [IpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3UYecKre U XuMUIecKkue cBoiicTBa. TokcnunocTh (henomna. [Ipumenenne penona.

Anpaeruapl U kemownvl. PopManbAeru, aueTalbIerua: CTpoeHHE, (PU3MUECKHEe M XHMUYECKUE CBOMCTBa (peakuUuy OKUCIEHHS U
BOCCTaHOBJICHUSI, KAUECTBEHHbIC PEAKIIMH), TOJIyY€HHE U IPUMEHEHHUE.

OnHOOCHOBHBIE ITpeeNIbHbIE KaPOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsl KUCIIOTBI: CTPOEHUE, (PU3NYECKHE U XUMHUECKUE CBOICTBA
(cBoiicTBa, O0mMeE Ui Kjlacca KUCIOT, peaklus sTepudukanuu), noiaydyeHue U npumeHeHue. CTeapuHOBas W OJIEMHOBAsl KUCIIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbla KaK COJIM BBICHIMX KApOOHOBBIX KUCIOT, X MOIOILEE IEHCTBHE.

CrnoxHble 3QUpbl Kak TPOU3BOIHbIE KapOOHOBBIX KUCIOT. ['Hponu3 cnoxHbIX 3¢upoB. XKupsel. ['naponns xxupos. [Ipumenenue xupos.
bronoruueckas poib JKUPOB.

VYrieBonpl: cocTaB, KiaccU(pUKAIUs YIIIeBOIOB (MOHO-, M- M ToJMcaxapuasl). [Jroko3a — mpocTednii MOHOCaXxapul: 0COOCHHOCTH
CTPOEHHSI MOJIEKYJIbI, PU3NYECKHEe U XUMUYECKUE CBOWCTBA (B3aumozeicTeue ¢ ruapokcuaoM meau(ll), okucnenne aMMuayHbIM pacTBOPOM
okcuna cepebpa(l), BoccTtaHoBieHUE, OpOXKEHHME TIIIOKO3bI), HAXOXJIEHHE B NpPUpOJe, NMpUMEHEeHHe, Ouojoruuyeckass posb. POTOCHHTES.
®pyKTO3a KaK U30MeP IIIFOKO3BI.

Kpaxman u 1emiron03a Kak IpupoiHble noiuMepsl. CTpoeHne Kpaxmaia U 1eutrono3bl. du3nueckrue 1 XMMUYECKHe CBOMCTBa Kpaxmaia
(ruaponn3, KaueCTBEHHAs PEAKIIUsI C HOJIOM).

DKclepUMEHTabHbIE METO/Abl U3YyYeHHs BEIECTB M HMX MpPEBpallleHHii: MpoBeJeHHe, HaOII0JeHUEe M OMUCAHUE JeMOHCTPAIMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKI[MH OJHOATOMHBIX CIIUPTOB (OKUCIIEHHE dTaHoia okcuaoM Meau(1l)), MHOroaTOMHBIX CIUPTOB
(B3aumosieiicTBue riuuepuHa ¢ ruapokcugom meau(ll)), anpaernnos (okucIeHHe aMMUAUYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuom
memu(ll), B3ammoericTBre Kpaxmaiia ¢ H0JI0M), MPOBEIEHNE MTPAKTUUECKONW pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.



Pacuétnbie 3anaumn.

Boruncnenus mo ypaBHEHHIO XMMHUYECKOW peaknuu (Macchl, 00bEMa, KOIMYECTBA MCXOIHOTO BEIIECTBA WU MPOAYKTA PEAKIUU IO
M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJJHOTO U3 UCXOJAHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A3o0Tcoaepkaliue OpraHu4eCcKue COeTUHEHUS.

AMHMHOKHUCIIOTBI KaKk aM(OTEpHbIE OpraHWYECKHE COeIWHCHHs. DU3NUecKHne M XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpuUMepe
rauiHa). buonornueckoe 3HaueHNE aMUHOKHUCIIOT. [lenTub.

benku kak mpUpOIHBIC BBICOKOMOJCKYISPHBIC COSAMHECHHS. [lepBUYHAsl, BTOPUYHAS U TPETUYHAS CTPYKTypa OenKoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THAPOJIN3, ACHATYpaIis, KAaUeCTBECHHBIC PEAKIIUHA Ha OCIIKH.

DKCIEpUMEHTAIbHBIC METOJIbI W3YYCHHUS BEIIECTB W WX IPEBpAICHHI: HAOIIOACHHE W OMHCAHUE JICMOHCTPAIIMOHHBIX OITBITOB:
JeHATypaInus OSJIKOB IPU HArPEBaHWH, [IBETHBIC PEAKITUU OCITKOB.

BricokoMosieKyasipHbIe COeAMHEHU S

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLIUH,
cpenHsis MoJieKyJsipHas Macca. OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJIIPHBIX COEAMHEHUN — MOJMMEPU3ALINS U TIOJTUKOHACHC AU

DKCTIepUMEHTAIBHBIE METOJBI M3yYEHUS] BEUISCTB W WX NPEBPAIICHHIA: O3HAKOMIICHHE C 00pa3liaMu MPHUPOJHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IIJTACTMACC, Kay4yKOB.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMETHBIX CBS3€W MPU M3YYEHHHM OpraHuudeckod xumuu B 10 Kiacce oCylIecTBIsIETCs 4epe3 MCHOJb30BaHUE KakK
OOIIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUN, TaK W TOHSATHH, SIBJISIONIUXCS CUCTEMHBIMH JJIsi OTAEIBHBIX IMPEIMETOB E€CTECTBEHHO-HAYYHOTO
HUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TIOHSTHUS: SBIIEHHE, HAy4dHBIH (DaKkT, TUMOTE3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, KiacCHUpUKalusi,
NEePUOANYHOCTD, HAOIOICHUE, U3MEPEHHUE, SKCTIEPUMEHT, MOICTTUPOBAHUE.

®dusnka: MaTepusi, dHEPrusi, Macca, aToMm, JSJEKTPOH, MOJIEKYJa, YHEPreTUYECKHN YpOBEHb, BEIIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IMHUIBI MX U3MEPEHHUSI.

buonorus: kierka, opranusm, O6uochepa, oOMeH BelIlecTB B opranusme, (HOTOCHHTE3, OMOJIOTMYECKH aKTHUBHBIE BellecTBa (Oemku,
YTJIEBOJIBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHonorus: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlMOHATILHOIO MUTAHUS, MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE TTPENapaThl,
MaTepUalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW HA BA30BOM VYPOBHE CPEJHEI'O OBLIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yjbTaTaM OCBOCHHUS OOYYalOMMHUCS TPOrpamMM CpPEIHEro OOIIero oOpa3oBaHUs
(IMYHOCTHBIM, METAIlPeIMETHBIM U INpeAMETHbIM). HayuHo-MeToauuyeckoil OCHOBOM i pa3paOOTKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
MPOrpaMM CPeTHETO 00IIeTo 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUU C CHCTEMHO-AEATEIHLHOCTHBIM IMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3ylIbTaTOB OCBOCHHUS MpenMeTa «XUMHUS» Ha
YPOBHE CpeIHET0 00mIero 00pa30BaHus BBIICICHBI CICIYIONINE COCTABIISIONINE:

OCO3HAHHWE OOYYAIOIUMHUCST POCCHHCKOW TPaKIAHCKOW HICHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BHTHIO, CAMOCTOSTEIBHOCTH W
CaMOOTIpeIeNICHUIO;

HAJIMYUE MOTUBALIUU K 00yUEHUIO;



I[eJICHAIIPaBJICHHOE PA3BUTUE BHYTPEHHUX YOCKIECHUMN JTMUYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH U UCTOPUUYECKUX TPaauInii 6a30Boi
HayKU XUMUU;

TOTOBHOCTh W CIIOCOOHOCTh OOYyYaIONIMXCS PYKOBOJCTBOBATHCS B CBOGH JAESITEIHLHOCTH IICHHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMH,
MPUCYIIUMHU LEIOCTHOM CUCTEME XUMUYECKOTO0 00pa30BaHus;

HaJIMYUe MPaBOCO3HAHMS SKOJIOTHYECKON KyJIbTYpPbl U CIIOCOOHOCTU CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE TJIAHBL.

JluyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeAMeTa «XUMUs» JOCTHTAIOTCS B €IUHCTBE y4yeOHOM W BOCIHUTATENLHON JEATEIbHOCTH B
COOTBETCTBUHU C TYMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U HJI€aJIaMUd POCCUHCKOIO TPaXAaHCKOTO
oOuiecTBa, MPUHATHIMU B OOILECTBE HOPMaMU U MpaBHJIaMU IMOBEACHHUS, CIOCOOCTBYIOIIUMHU IPOLIECCaM CaMOIIO3HAHUS, CaMOPa3BUTUS U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0YYaAIOLIUXCS.

JIM9HOCTHBIC PE3yJbTaTBl OCBOCHHUS MpeaMeTa «XHMHS» OTPaKAIT CPOPMHUPOBAHHOCTH ONBITA MO3HABATCIEHONH M TPAKTHYECKOU
JESTSIIBHOCTH O0YJArOIIUXCS TI0 PEATU3allii IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCJIC B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HaHHUA 00YyJalOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U IIPABOIIOPAIKY;

MIPEACTABJICHHS O COIMAIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOU TBOPUYECKOMW JIEATEILHOCTH MPHU CO3/IaHUM yYEOHBIX MPOEKTOB, PEIICHUU YUCOHBIX U IMO3HABATEIBHBIX 3a/1a4,
BBIIIOJIHEHUH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHThl JPYruX MPH aHAIMU3€ Pa3jIMYHbIX BUAOB yuyeOHOMH
JesATeTbHOCTH;

2) NaTpMOTHYECKOT0 BOCTUTAHMS

LEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacJIe/IUI0 OT€YECTBEHHONW XUMUU;

YBa)KEHHSI K MPOLIECCY TBOpYECTBA B 00JACTH TEOPUHU M MPAKTHYECKOTO MPUMEHEHHUsI XUMUHU, OCO3HAHMSI TOTO, YTO JOCTHKEHUS HAyKH
€CTh PE3YJIbTAT JTTUTEIBHBIX HAOIOACHHH, KPOITOTIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TIOCTOSIHHOTO TPYy/Aa YYEHBIX U TPAKTUKOB,

WHTEpeca 1 MO3HABATEIbHBIX MOTHBOB B MOJYYCHUHU U TIOCIEAYIOIIEM aHalln3e WH()OPMAIIMU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHOMN
OTEUYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHUBATh CUTYalluH, CBSI3AHHBIC C XUMHUUYECKUMH SIBJICHUSMU, M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATH CBOE IMOBEJAEHUE U MOCTYNKH CBOMX TOBApHUIIECH C MO3UIMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
MOCJIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:



MMOHUMaHUs IIEHHOCTEH 370pOBOTO W 0E€30MacHOro o0pasza KU3HHM, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY
(U3HYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOroICHHMSI TpaBUII 0€30IaCHOT0 0OpAaIleHHs C BEIIECTBAMU B OBITY, TOBCETHEBHOM )KM3HU U B TPYIOBOM JEATCILHOCTH,

MOHUMAaHUS [IEHHOCTH TPaBUJI MHIAMBUYAJTLHOTO U KOJIJIEKTUBHOTO O€30IMacCHOTO MOBEICHUSI B CHUTYAIMIX, YTPOXKAOIINX 30POBBIO H
JKU3HH JTIOCH;

OCO3HAHUS MOCIEACTBUI U HEMPUITHS BPEAHBIX MMPUBBIUEK (YIIOTPEOICHUS AIKOTOJIs, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOr0o BoCIUTAHUA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIIbCKON NEATeIbHOCTH, OOIISCCTBEHHO ITOJIE3HON, TBOPUYECKOHW W JIPYTrUX
BUJIaX ACATCIBHOCTH;

YCTaHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a71a4 COIIMATIbHON HAMPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUUYECKOMY M3YYEeHHIO MpodecCruil pa3iuvHoOro poja, B TOM YHCJIE HAa OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHM MO
XMMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBHIYAJIBHON TpPaeKTOpUM OOpa3oBaHWs, Oymymieid mpodeccuu W peanu3aiiid COOCTBEHHBIX
JKU3HEHHBIX TJIAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH 11e71ecO00pa3HOro OTHOLIEHUS K IPUPO/JIe, KAaK UCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3emiie;

MOHUMAHUS TJ00aJTBFHOTO XapakTepa IKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHX TMPOIECCOB HA COCTOSIHUE TPUPOTHON U
COLIMAIBHON CPENBL;

OCO3HaHUS HEOOXOIUMOCTH UCTIONB30BaHUS JOCTIXKEHUN XUMUHU IS PEIIEHUS BOIIPOCOB PAIlMOHATBHOTO MPUPOIOIIOIb30BAHNUS;

AKTUBHOTO HETIPHUATHS ACHCTBUM, MPUHOCSIINX Bpel OKPYKAIOIIEH MPUPOIHON cpeie, YMEHHUs MPOTHO3UPOBATh HEOIAroNnpHUsSTHBIC
HKOJIOTUYECKUE MOCIICACTBUS PEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAIATh UX;

HaJUYHS Pa3BUTOTO DKOJIOTHUYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, OMbITA ACSITEIHPHOCTA IKOJOTUYECKON HAIPaBICHHOCTH,
YMEHHsI PYKOBOJICTBOBATbCS MMHU B TO3HABaTENbHON, KOMMYHHKATHBHOM M COIIMAILHOM MpaKTHUKE, CIIOCOOHOCTH W yMEHHUS aKTHBHO
MIPOTUBOCTOSATH UACONOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHON TPAKTHKH,

MOHUMAaHUS CIEeNU(UKA XUMHUHM KaK HayKH, OCO3HaHHUS €€ poiu B (HOPMUPOBAHMH PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3IaHUN
[[EJIOCTHOTO TPEACTaBICHUS 00 OKpYKaoIleM MHUpPE KaKk O €IUHCTBE MPUPOABl U YEJIOBEKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pEeIIeHUH TPOOJIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;



yOexAEHHOCTH B 0COO0M 3HAYMMOCTU XMUMHH JIJIsl COBPEMEHHON [UBUIIM3AIUU: B €€ T'YMaHHUCTUYECKOI HANPaBICHHOCTH M BaXKHOH posn
B CO3/IaHUM HOBOW 0a3bl MaTepUAILHON KYJIbTYPHI, PEHICHHH TJIO0ATBHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHSL UYEIOBEUYECTBA — CBHIPHEBOM,
DHEPreTHYECKOM, THINEBONH U DKOJIIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECICUEHUH YCIOBUHM YCIENTHOTO Tpyda |
9KOJIOTHYECKH KOM(OPTHOM JKU3HH KaXKIOTO YieHa 0OIecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH METOOB MO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
MCIIOJIB30BATh IMOJTyYaeMble 3HAHUS IS aHAIU3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa M MPOUCXOASIIUX B HEM U3MEHEHUU, YMEHU S
nenath 000CHOBAHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCSI TAHHBIX C [EIhI0 TIOTYyYEHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HUCIOJIb30BaTh XMMUYECKUE 3HAHUS JJIs PELICHUS MPOOJIeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKOM AESITEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00PAa30BaHHIO 1 cCaMO0Opa30BaHUIO, K aKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHHM 110 XUMHHU B
COOTBETCTBUU C )KM3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMUHBIX cepax npodecCHOHaTbHON AeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDHI

MertarnpenMeTHbIe pe3yIbTaThl OCBOSHHS YU€OHOTO MpeaMeTa « XMMHUs» Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHust BKIIIOYAIOT:

3HaYMMbIe 11 (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS MEXIUCHUILUTHHAPHBIE (MEXIIPEIMETHBIC) OOIIEHAYYHbIC MOHSTHS,
OTpa’Karollye 1EeJOCTHOCTh HAyYHOM KapTHHBI MUpPa M CHENM(UKY METOJ0B MO3HAHHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, PHEPrus, SBJICHME, MPOLECC, CHCTeMa, Hay4YHbIH (akT, MPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, UCCIIEOBaHHE,
Ha0JII0/IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIPYTHE);

YHHMBEpCcaJbHble YyueOHbIe JeiCTBUS (MO3HAaBaTeIbHblE, KOMMYHUKAaTHBHBIC, PETYyJISTHUBHBIE), oOecnednBaromue (HopMHpoBaHHUE
(GYHKIMOHAIBHON IPAMOTHOCTH M COLIMATIBLHON KOMIETEHIIUN 00YJarOLINXCS;

CHOCOOHOCTh 00YYarOIIMXCSl UCIIOJIb30BaTh OCBOCHHBIE MEXIMCIIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEpCalIbHbIE ydeOHbIE
JICUCTBUS B TO3HABATEIbHOW M COLIMATIBHON TTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAJIbHBIMH YYEOHBIMU I103HAaBaTEIbHBIMH, KOMMYHHUKAaTHUBHBIMU U
PETYJIATUBHBIMU IEHCTBUSMU.

Osi1aieHHe YHHBEPCAJIbLHBIMH Y4e¢OHBIMHU NIO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATH U aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEACNATh LENu JeATEIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUM HUX JAOCTH)KEHHUS, COOTHOCUTH DPE3YJIbTaThl AEATEIbHOCTU C
IIOCTaBJIEHHBIMHU LIEISIMY;



UCIIOJIb30BaTh IIPU OCBOCHUM 3HAHUH MPUEMBI JIOTHYECKOIO MBILUIEHUS — BBIJCIATh XapaKTepHble IPU3HAKKM MOHATHH U YCTaHABIMBATh
UX B3aMMOCBSI3b, HCIIOJH30BATH COOTBETCTBYIOUINE MOHATHUS sl OOBSCHEHUS OTJCIbHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTBH JIOTHUECKUE PACCYXJIEHUs (MHIYKTUBHBIE, NEIyKTHBHbIC, 110 aHAJIOTHM), BBISBIATh 3aKOHOMEPHOCTH U IPOTUBOpPEYUs B
paccMaTpUBAEMBbIX SBICHHUAX, (POPMYITUPOBATH BHIBOBI M 3AKIIOUCHHS;

OPUMEHATh B TPOIECCE IMO3HAHMS, HCIOJB3YeMble B XMMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEeoOpa3oBBIBATh MOJIECIIBHBIC
IPEJCTaBICHNUs — XUMUYECKUH 3HAaK (CMMBOJ) J€MEHTa, XMMUYecKas popMysa, ypaBHEHHE XUMUYECKON peakluu — MpU peleHUH y4eOHbIX
IIO3HABATEJIbHBIX M INPAKTHYECKUX 3a]ad, IPUMEHITh HA3BaHHbIE MOJICJIbHBIE IPEJCTABICHUS Ui BBISIBICHUS XapaKTEPHBIX IPHU3HAKOB
M3Y4aeMbIX BELIECTB U XUMUUECKHUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUM;

dbopMynupoBaTh LEIM U 33Ja4YM HCCIIEAOBAHUS, HCIOJIb30BATh IOCTABICHHBIE U CAMOCTOSTEIBHO CPOPMYJIHPOBAHHBIE BOIPOCHI B
Ka4eCcTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI ISl (JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CY)KIICHHIA;

BJIQJIETh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS W IPOBEICHUS YYEHHUUECKHUX HKCIEPUMEHTOB, COBEPILEHCTBOBAaTh YMEHUS
HaOJII01aTh 3a XOJOM IIpoliecca, CaMOCTOSITEIbHO IMPOTHO3MPOBATh €ro pe3yibTaT, (GOpMYIUPOBATh OOOOIIEHUS U BBIBOJbI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEOBAHUS, COCTABIATh 000CHOBaHHBIN OTUET O MPOJeIaHHON paboTe;

NpUOOpETaTh OMNBIT YYEHUUECKON HCCIIEOBATEIbCKONM M TMPOEKTHOW JESATENIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS MPAKTUYECKUX 33/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B TO3HAHMUSL.

3) pabora ¢ nnpopmManmeii:

OPUEHTHPOBATHCSI B PA3IMUHBIX UCTOUHUKAX MH(pOpMalMU (HAydHO-TIOMYJsSpHAas IUTepaTypa XUMHUYECKOTO COJIEpyKaHMs, CIIPaBOYHBIE
nocobusi, pecypcbl WHTepHeTa), aHaIM3UpOBaTh HMH(OPMALMIO Pa3IUYHBIX BUAOB M (OPM NPECTABIECHUS, KPUTUYECKH OLEHUBATh €€
JIOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTb;

(GopMynHpOBaTH 3aNpoChl U MPUMEHSATh pa3IM4YHbIE METOABI IMpPU MOMCKE M 0TOOpe MH(OpMAILMU, HEOOXOIUMOM i BBIOIHEHUS
y4eOHBIX 3a71a4y ONpPeeNEHHOr0 THIIA;

PUOOPETATh OMBIT UCIIOJIb30BAHNS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUHN U Pa3JIMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (pOopMy mpeacTaBieHuss HHGopMauu (CXeMbl, rpa@uKu, AUarpaMMbl, TaOIHUIbI, PUCYHKH U
Apyrue);

UCIOJIb30BaTh HAy4yHBIH S3bIK B KayecTBE CpEACTBA INpH paboTe C XUMHUYECKOH HH(pOpMalMel: NPUMEHSTh MEXKIpPEIMETHbIE
(pusnyeckue U MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POpMYIIbl, aOOpeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.



OBJ1ajleHNe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMH J1€iiCTBHSIMH:

3aJaBaTh BOMPOCKHI MO CYIIECTBY OOCY)KIaeMOW TeMbl B XOJC JHajora W/WIHM JAUCKYCCHUH, BBICKA3bIBaTh HJICH, (DOPMYIHPOBATH CBOU
MNpEaJIOKCHUA OTHOCUTCIIBHO BBIITOJIHCHUA HpeI[JIO)KeHHOf/'I 3aJda4u,

BBICTYIIATh C TMPE3CHTAIMEHl PE3yJbTaTOB I03HABATEILHOW JEATEIBHOCTH, IOJYYCHHBIX CaMOCTOSTEILHO MM COBMECTHO CO
CBEPCTHUKAMH TPH BBIMOJHEHHH XHMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIICOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MPOeKTa M (HOPMYIUPOBATH BHIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX HCCIEAOBAHUN IMYTEM COTJIACOBAHUS MO3HMIIUN B
X0J1e O0CYKACHHS 1 0OMEHAa MHEHUSIMHU.

OBJ1ajleHNe YHHBEPCAILHBIMHU PEryJIiTHBHBIMH 1€iCTBUSIMU:

CaMOCTOSTENILHO TIAHUPOBATh U OCYIIECTBIISATH CBOKO MMO3HABATEIbHYIO JCSTEIBHOCTD, OMPEIeIissa €€ eI U 3a1a4i, KOHTPOJIHPOBATh U
0 Mepe HEOOXOJAMMOCTH KOPPEKTUPOBATH MpEJIaraéMbli alrOpUTM JEHCTBUH TNPH BBHIMOTHCHHH YYCOHBIX M HMCCIEAOBATEIBCKUX 3ajad,
BBIOMpATh Hanbosee F3PPEKTUBHBIN CIIOCOO NX PEIICHHS C YIETOM MOTyYSHHSI HOBBIX 3HAHUH O BEIIECTBAX M XMMHUYECKHUX PEaKIUsX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIEATEIbHOCTH HAa OCHOBE CaMOaHAIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEACTABIEHUN O XMMHUYECKON COCTABISAIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, POJIM XMMHUHU B MO3HAHUU
ABJIEHUN TIPUPOABI, B (POPMHPOBAHUHM MBIIIJICHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOMN ISl pelieHus
NPAaKTUYECKHX 3a/1a4 U KOJOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBbIO U IPUPOJIHOI cperie;

BJIaJICHHE CUCTEMOM XMMHUYECKHX 3HAHHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIINE MOHATHUS (XUMHUYECKHH 3JIEMEHT, aTOM, 3JIeKTPOHHAs
000JI0YKa aTroma, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas H
COKpaléHHasi), MOJib, MOJISIpHas Macca, MOJIIPHBIA O00BEM, yIIepoAHbIN CKeleT, (QyHKIMOHaJIbHAsl Ipylma, pajukal, U30MepHsi, U30MEpHI,
TOMOJIOTUYECKUI Psii, TOMOJIOTH, YIVIEBOJOPOAbI, KUCIOPOA M a30TCOAEpIKAIIME COCIMHEHMs, MOHOMEp, IOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOPUH M 3aKOHBI (TEOpHsl CTpOEHMsI opraHudeckux BemecTB A. M. BytiepoBa, 3akoH coxpaHEHUs
Macchl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHUH; MUPOBO33pEHUECKIE 3HAHUS, JIe)Kalllie B OCHOBE MOHUMAaHUs IPUYMHHOCTH
U CHCTEMHOCTH XHUMHUYECKHX SIBICHUH, (DAKTOJOTMYECKHE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJTYyYEHUU U O€30MacHOM HCIIOIb30BaHUU
BO)XHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH IEATETbHOCTH YelIOBEKa,

c(OPMHPOBAHHOCTh YMEHMH BBISBIATH XapaKTEepHble TMPU3HAKUW T[OHATUH, YCTaHABIMBaTh HUX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOLIUE MIOHATHS IIPU OITMCAHUU COCTaBa, CTPOCHHUsS U NIPEBPALCHUN OPraHUYECKUX COCIUHECHUN;



c(OPMHPOBAHHOCT YMEHUH MCII0Jb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI&HHON) GOpMyJT OPraHNYEeCKUX BEIIECTB U YPABHEHUH XUMUYECKUX PEAKIHii, U3rOTaBIMBATh MOJIEIH MOJIEKYJl OPraHUYECKUX BEUIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHAaBJIMBaTh MPUHAUIEKHOCTh HM3YYEHHBIX OPraHMYECKMX BEILECTB [0 HUX COCTABy M CTPOEHUIO K
OINpesieIEHHOMY  KJIAcCy/TpynIne COeIMHEHUH (YIJIeBOJOPOJbl, KHCIOPOJ M a30TCOJEpIKalllue COEAMHEHUs, BBICOKOMOJEKYJISPHBIE
COCIMHEHUS), TaBaTh UM Ha3BaHUs Mo cuctemarnieckoil Homenknarype (IUPAC), a Takxe NpuUBOANUTH TPUBUAIBHBIC HAa3BAHUS OTICIBHBIX
OpPraHUYECKUX BEIIECTB (ITHJICH, MPOIWIEH, alleTHJICH, 3TUICHTJIUKOIb, TIMLIEpPHH, (eHod, (popManbaerui, aneTaabAer], MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBASI KMCIIOTA, IVI0K03a, PPYKTO3a, Kpaxmall, LeJUI0103a, IIIULKH);

Cc(OPMHUPOBAHHOCTb YMEHUS ONPEIEIATh BUIbl XUMUYECKOH CBA3HM B OPIraHUYECKUX COCIMHEHUSX (OlMHAPHBIE U KPAaTHbIE);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHSATH IOJOXKEHHUSI TEOPUU CTPOEHUs opraHudeckux semecTB A. M. byriepoBa mis oObsCHEHUS
3aBUCHUMOCTH CBOMCTB BEILLECTB OT UX COCTAaBA U CTPOEHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3MYECKHE U XMMUYECKHE CBOMCTBA THIMYHBIX IPEICTaBUTEJICH
pasIMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, 3TWJIEH, NPOIWIEH, aneTuseH, OyraaueH-1,3, merundyraguen-1,3, OeHzon,
METAHOJI, TAHOJI, ATUICHIVIMKONb, NIMLUEPUH, (EHOJ, aleTalblerujl, MypaBbuHas U YKCYCHas KHUCIIOTBI, TJIFOKO3a, Kpaxmall, LeJUII0JI03a,
AMUHOYKCYCHasl KUCJIOTa), WIIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXJYy HMMM YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKUUd C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTb MCTOUYHUKU YIJIEBOJOPOJHOIO ChIpbs (He(Th, MPUPOIHBIA ra3, yroiyp), CocoObl HX
nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUM MPOBOJANUThH BBIYUCIEHUS 10 XUMUYECKIUM ypaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOAHOTO BEIIECTBA
WIN TPOYKTA PEAKIMU TI0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OHOTO M3 MCXOJHBIX BEILECTB MIIM IPOJYKTOB PEAKIIUN);

c(OpPMHPOBAHHOCTh YMEHHUI BJIaJeTh CUCTEMON 3HAHMM 00 OCHOBHBIX METO/aX HAy4HOrO IO3HAHHs, UCHOJb3YEMBIX B XMUMHUHU IpU
U3YYEHUU BEIIECTB M XHMHUYECKUX SIBJICHUM (HaOdIOAeHHE, W3MEpEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWa IMOJIb30BAaHUS XMMHUYECKOH MOCYN0M M 1a00opaTOpHBIM OOOPYIOBAaHUEM, a TaKXKe
npaBuiia 0OpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIUSAMHU I10 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBHIMNOJIHATH XUMHUYECKHM SKCIEpUMEHT (IpPEeBpalleHHs OpPraHUYECKHUX BEIIECTB MpHU
HarpeBaHuM, IMOJY4YeHHE ITHJIEHA M W3YYEHHE €ro CBOWCTB, KaUECTBEHHbIE PEAKIIMM OPraHMYeCKHX BEIIECTB, JEHATypalus OEIKOB Ipu
HarpeBaHUU, IBETHBIE pPEaKLIMU OEIKOB) B COOTBETCTBUM C NPaBWIAMU TEXHUKH O€30MaCHOCTH IpH OOpAaIleHWH C BELIECTBAMHU U
71a00paTOpPHBIM 000PYAOBAaHHEM, NPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (OopMe 3alUCH YPaBHEHUI COOTBETCTBYIOIIMX
peaxuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH aHAIU3UPOBATh XMMHUUYECKYI0 MH(POPMALIUIO, ITOJIy4aeMYI0 U3 Pa3HbIX MCTOUYHHKOB (CpeicTBa
MaccoBoii nHpopmanuu, MHTEpHET U APYruX);

c(OPMHPOBAHHOCTh YMEHUH COOIIOAATH MpaBUiIa HKOJOTHYECKU IIeNIeCO00Pa3HOro MOBEACHUSI B OBITY M TPYAOBOW AEATEIHHOCTH B
LEJIAIX COXPAaHEHMs CBOEIr0 3JI0POBbsl M OKpY)KAIOLIeW NPUPOAHON Cpesbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS Ha J>KHUBbIE OPraHU3MbI
ONpe/IeNIEHHBIX OpPraHMYEeCKHUX BEIIeCTB, MNOHMMAas cMblcan nokaszarens IIJIK, moscHATh Ha mnpumepax cHocoObl YMEHbLICHHS MU
IPEIOTBPALEHHS UX BPEIHOTO BO3/AEHCTBUS HA OPTaHU3M UYEJIOBEKA;

Ui O0YYaIoIIUXCs ¢ OrpPaHMYEHHBIMH BO3MOXXHOCTSIMH 370pPOBbSI: YMEHHE NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX
IO3HAHUS BEILECTB U XMMUYECKUX SIBIICHUI;

JUI CIIenbIX M cIa0OBHIAIIMX OOYYaIOUIMXCS: YMEHHE MCIOJb30BaTh pPelbe(HO-TOUEUHYIO cucTeMy oOo3HaueHuid JI. bBpaitng nns
3aIUCU XUMHYECKUX (POPMYIL.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/mm Konrpoabnsie Ilpakrnyeckue
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHH

IIpeamer opranndeckoit xumuu. Teopust

11 CTPOEHMS OPraHUYECKUX COEIUHEHUH A. 3
M. bytieposa
Htoro no pazneny 3

Pasnen 2. YraeBonopoabt

2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2




59 HenpenenbHbie yrieBOI0POIbI: AIKEHBI, 6
QJIKATUCHBI, aJTKIHBI
2.3 ApoMaTu4ecKue yriieBOAOPO/IbI 2
24 [TpupogHBIE HICTOYHHUKY YTIICBOJIOPOIOB U 3
UX TepepadoTKa
Hroro mo pazueny 13

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Crupter. @enon 3

3.9 Anbnerunpl. KapOOHOBBIE KHCIIOTHI. 7
' CioxHbIe 3(UpHI

3.3 YrneBoabt 3
Htoro no paznemny 13
Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

4.1 ‘ AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoububie IlpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
IIpenmeT oprannyeckoil XuMuH, eé
1 P P : 1 04.09.
BO3HUKHOBEHHE, PA3BUTHE M 3HAUCHUE
Teopus cTpOCHHS OPraHUIECKUX
2 coequHenuiit A. M. bytieposa, eé 1 11.09.
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuveckux BemiecTB. Homenknartypa 1 18.09
(cucTeMaTnyecKas) M TPUBUABHBIE T
Ha3BaHUS OPTaHUYECKHUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHHE
4 ' 11 CTPOCHHC, 1 25.09.
TOMOJIOTUYECKHUH PsiJT
MertaH U 3TaH — OPOCTEUIIINE
5 P 1 02.10.
MPEICTAaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 09.10.
OTHIIEH U IPOIMJIECH — IPOCTEHIIINE
7 p p 1 16.10.
MIPEACTaBUTENH AIKEHOB
ITpaxtrueckas padora Ne 1. «[lonyueHue
8 P P oy 1 1 23.10.
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [omyuenune 1 30.10.

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTpOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIICH — 06.11.
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB
Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11 P 13.11.
peakuuu
Apenbl: 6eH301 U TOIy0J. TOKCHYHOCTh

12 P Y 20.11.
apeHoB
I'eneTnueckas cBs3b YIJI€BOJOPOIOB,

13 " P 27.11.
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC 04.12.
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN ra3 U MOMyTHBIE HE(TAHBIC 11.12.
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
KonrtpomnbHas pabota no pasaen

16 P P PasAey 18.12.
«YTIeBOIOPOIBI»
[IpenensHbBIe OJTHOATOMHBIC CITUPTHI:

17 P 8 P 25.12.
METaHOJ U 3TaHoJ. BosopoaHas cBs3b
MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1

18 P 15.01.
TIUIEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE 22 01
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE o
Anpneruapl: GopMambaeTHI U

20 opmase e 29.01.
areTanbaerug. AeToH

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE 05.02
KHCJIOTBI: MypaBbHHAS M YKCYCHAs R

22 [TpakTruyeckas padora Ne 2. «CBoiicTBa 12.02.




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX 19.02.
KHUCIIOT

24 Mpiia kak conu BBICH_II/Ii( KapOOHOBBIX 26.02.
KHCIIOT, UX MOIOIIIee JeiicTBIe
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX 04.03.
a¢upoB
XKupsl: THIPOIN3, MPUMEHEHHE,

26 11.03.
OMoJIOTNYecKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccuPUKaIUS.

27 Baxneriive npencTaBuTeNun: riI0K03a, 18.03.
¢bpyxTO3a, caxapos3a

98 Kpaxman u nemirono3a kak mpupoHbie 25 03,
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre 01.04.
COCIMHEHUS

30 AMWHBI: METUJIAMUH U aHUJTUH 08.04.
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpPraHUYECKNUE COETUHEHUS, UX 15.04.
ouonorudeckoe 3HadeHue. [lentuabt

32 benku xak npupoaHsie 29.04.
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OCHOBHBIE TIOHATHS XUMHH ) 59.04.
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a 06.05.




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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