MUWHWCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJIEPAIINN
MunuctepcTBo 0o0pa3zoBanusi 1 Hayku Kypckoii o01actu
AnMuHucTpauus YepeMHCHHOBCKOIO paiioHa

MYHHIHMINIAJIbHOE Ka3eHHOoe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
«YepemucnHoOBcKas cpeHss 001eo0pa3oBaTebHAs HIKOJIA
umenu I'eposi CoBerckoro Corwsza U.D. AnryxoBay
YepemucuHoBckoro paiiona Kypckoii odsactu

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3acenannu [1IMO Ha METOJIMYECKOM COBETE Ha 3aceJaHuu
YUHUTENIeH €CTeCTBEHHO- MeIarOrMIecKOro COBeTa
Hay4HOI'O LIUKJIa IIKOJIBI
PykoBoautens HIMO 3aMeCTHUTENb JUPEKTOpa 110 IIpencenarens
YBP IIEJaroru4eckoro CoBeTa
/Ponnonosa U.P./ /T.A. Umomenko/ _ /E.B. ®omuna/
I[TpoToxon Nel BBenena B geiictBue
[Tporokom Nel ot «30» 08.2023 T. npuka3om Nel 15
ot «28».08.2023r. oT «30» .08.2023r.

[OKYMEHT MOAMUCAH
ONEKTPOHHOW MOAMNUCHIO

PABOYAS [IPOTPAMMA
(ID 1853052)

yueOHoro npeamera « K Xumus. ba3oBblil ypoBeHb»»

utst ooydaromuxcs 10 kiraccos

nrt Yepemucunoso 2023r.



INOACHUTEJIbBHASA 3ATINCKA

[TporpammMa 1mo XMMHUHM Ha YpOBHE CpeaHero o0miero oopazoBanus pazpadoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanbHOM TOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 0o0pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dexepanuu, peaan3yrOIMNUX
OCHOBHBIC 00pa3oBaTelbHBIC MPOrPAMMbI, U OCHOBHBIX MONOXKECHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon 1o 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTke MNporpaMMbl MO XUMHH, K OIpEAeTIeHHIO oOIIei
CTpaTeruy 0OydeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU Y4eOHOro mpeaMera
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajbHbIE MOJIOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHME, TIOJy4aeMO€ BBITYCKHHKaMU  00m1eo0pa3oBaTenbHOM
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHWMHUYECKOro o00pa3oBaHus. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KYIbTYpbl
YeNOBeKa, a TaKKe HSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyJarOIIMXCS HA YPOBHE CPEIAHETO
o0miero oo6pazoBaHusi CpeACTBaMH yueOHOro mpeamera «XUMHsS», COAepKaHue U MOCTPOCHUE
KOTOpPOTO ONPEIEICHBl B IMPOTpaMMe I0 XHMHU C Y4E€TOM CcrHenu(DUKN HAYKH XUMHH, €&
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
HeNeil ¥ IPUHIMIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHET0 OOMIEero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0cOOYI0 POJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOWM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHKE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyKaroIleM MHUpe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJ1y CTPOCHHUEM BEIIeCTB, UX CBOMCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XHMHs CTala
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYpHI, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHI HaIlpaBJIieHa Ha pelleHue II00ANbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHbI 3JJ0POBbS.

B coorBercTBHM ¢ 0OOmIMMH LENSMU U HPUHIUIIAMH CpeIHEro oO0Iiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbI yPOBEHb U3YUYCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromiuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3HBb COIHMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBnsromuMu  TipeaMeTa «XHUMHS» SIBISIFOTCS  0a30Bble Kypchl — «OpraHudeckas
xuMUs» U «O0IIas 1 HEOPraHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKaHUsI KOTOPBIX
SBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN M0 HEOPraHUIECKONH XUMHU (C BKIIOYCHHEM
3HaHUU U3 oOulel XMMMU) U OpraHudeckod Xxumuu. OopMuUpoBaHHE JAaHHOW CHCTEMBblI 3HAHUI
OpyU HM3Y4YEHUHU TMpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLTUX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa comepkanust KypcoB — «Opranudeckasi xumus» u «OO01as 1 HeopraHudeckast
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMHMM BELIECTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUMU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOHN peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomoniHseTcss B Kypcax 10 wm 11 kiaccoB naieMeHTaMu  COJEpXKaHUs, HWMEIOIIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTH TEOPUU WM TPAKTHUYECKUX NMPHIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYCCKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOMIOTHCHHS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3a7ad. B menom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €MHCTBO HEOPTAaHWYECKOTO U OPraHUYECKOTO MUPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEUICHUH HKOJOTMYECKUX MPOOJIeM, a Takxke MmpodiieM cOepeskeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemeHus 3ajad BOCIUTAHUS, Pa3BUTUA U COIHUAIM3AIMU  OOYUYAIOLIUXCS
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOIbI K OMPENENICHUIO COJEPKAHHS U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAOIICH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B npaktuke npenogaBaHus XMMUAW Kak Ha yPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsl, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATEIbHON
XapaKTePUCTUKU LENed H3y4YeHHs] MpeaMeTa HampaBiIC€HHUEM MEpPBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH N3YUEHUS TTPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CoriacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10—-11 ki1.) sBHsitOTCSA:

(GbopMHUpPOBaHHE CHCTEMBl XMMUYECKHX 3HAHWN KaK Ba)XHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JI€KaT KIIOYEBBIE MOHATHS, (yHIaMEHTaIbHbBIE
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3aKOHBl M TEOPUU XUMHH, OCBOCHME S3blKa HAyKH, YCBOCHME M TOHHUMAaHHE CYIIHOCTH
JOCTYMHBIX OOOOIIEHUII MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpuel HX
Pa3BUTHS U CTAaHOBIICHHS,

dbopMupoBaHHEe W pa3BUTUE NPEJCTABICHUNA O HAYYHBIX METOJaX I[MO3HAHUS BEIIECTB H
XUMHYECKHX PEaKIHid, HeOOXOAUMBIX JUI MPUOOPETEHHS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEUIECTB M XUMHYECKHX SIBJICHHH, HMEIOIIUX MECTO B NpHUpOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB J[1EATEIbHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OOBbSICHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOIIOIEHUEM MTPAaBUII 0€301acHOr0 00pAaIeHHS C BEIIECTBAMH.

Hapsiny ¢ atum, copepkarenpHasi XapaKTepUCTHKA eNeld U 3a7a4 U3Y4YEeHUs MpeaMeTa B
porpaMMe 1o XMMUHU YyTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPHOPUTETAMU
B cucTeMe cpeaHero oOmiero oobpaszoBanusi. CeronHs B MPENoJaBaHUU XUMHUH B OOJbIlei
CTETIEHU OTHAETCA NpPEANOYTeHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs OO0ydeHus,
OpUEHTUPOBAHHOM Ha TMOJATOTOBKY BBIIYCKHHMKA OOIIe00pa30BaTENbHON  OpraHM3aluu,
BJIAJICIONIECT0 HE HAOOpOM 3HAHW, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CHOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW XKU3HU Ui PEIICHUs
NPaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TMM mnpu U3YyYEeHUH TMpenMeTa «XHUMHS» JOMUHHUpPYIOIIEe 3HAueHUE
nproOpeTaroT TaKKue LEeNu U 33Ja9H, KaK:

ajanTanus OoO0y4arommxcs K  YCIOBUSIM  JUHAMUYHO  Pa3BUBAIOILETOCS  MHpAa,
dbopMHUpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

dbopMupoBaHre y OOY4YaIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETECHIIUN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHJIOB JESITEIHHOCTH: PEUICHUs MPOOIIeM,
MOMCKA, aHanmu3a W o00paboTku uHOOpPMAIUMU, HEOOXOIUMBIX I TMPUOOPETCHHSI OIbITA
NeSITEIbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TO3HAHUHM XMMHUH, a TAKXKe Ui OLCHKH C
MO3UILUN HKOJIOTHUECKOM O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEH
o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUM C )KM3HEHHBIMU NTOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE
TEXHOJIOTUH ISl TIOMCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUIECKOTO
COJIepKAHUS;

¢dbopmupoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS aCCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHUH XMMHUYECKOTO IKCTIEPIMEHTA;

BOCIIUTaHHE Yy OOyyaromuxcs YOeKAEHHOCTH B T'yMaHUCTMYECKOW HAIpPaBIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONIOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEeCypcoB M COXpPAHEHHs MPUPOIHOTO
PaBHOBECHsI, OCO3HAHHS HEOOXOTUMOCTH OEpPEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHUS OIBITA MCIOJIB30BAHUS MMOJYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKIUMH SIBJICHUSIMHU.

B y4yeOHOM miaHe cpemHero oouiero o0pa3oBaHHs HMpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI o0nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO11ee 4nciIo 4acoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMMHU, Ha 0a30BOM YpOBHE CpPEIHETrO
oOuiero oOpa3oBaHus, cocraBiseT 136 yacoB: B 10 kiacce — 68 yaca (2 yac B Henenmo), B 11
Ki1acce — 68 gaca (2 yac B HEZIEINIO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHH

[Ipeamer opranuueckol XuMuu: €€ BO3HUKHOBEHHE, pa3BUTUE M  3HAYCHHUE
B II0JIyYE€HUHU HOBBIX BEUIECTB U MaTepuaioB. Teopus CTpOEHUS OPraHMYECKUX COCTUHEHHUH A.
M. BytnepoBa, e€ ocHOBHbIe mMosoxkeHHus. CTpyKTypHbIE (DOPMYJIbI OPraHUYECKHX BEIECTB.
['omosorus, nzoMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHUSX — OAMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne o  kimaccuukanum  opraHudeckux  BemiectB.  Homenkiarypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAXKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METO/Ibl M3YUYEHHUsI BEIIECTB U UX MPEBPALECHUN: O3HAKOMJIEHUE C
o0Opa3laMu OpraHMYEeCKUX BEILIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYJ
OpraHMYECKUX BEIEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHHUE).

YrieBogopoabl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAx. MeTraH M 3TaH — mIpocTenmue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI Psil. DTUIIEH U IPOIUIIEH — IPOCTEUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBA (pEaKkIMH TUAPUPOBAHHSA,
raJIOreHUPOBAHMUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U TIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metwnOyraaues-1,3: cTpoeHue, BaXHEHIINE XUMHUYECKUE
cBo¥icTBa (peakuus noauMepusanun). [lonyuyeHrne CHHTETHYECKOTO KaydyKa H pe3UHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKHH psa. AUeTwieH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMSI, THIpATallul, TOPEHHUS), IOJTyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocra, cTpoeHue, (U3MUYECKHEe M XMMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS. W HUTPOBAHMs), MOJy4Ye€HUE M MpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTh  apeHOB. ['eHeTmyeckass CBSI3b  MEXIYy  YIVIEBOJOPOJaMH,
MPUHAISKALIMMHI K pa3InYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKH YTI€BOAOPOAOB. [IprponHbIil ra3 u nonyTHble HEPTSIHBIE Ta3bI.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TMEPEeroHKa, KPEeKUHT
(TepMuUecKUid, KaTanUTUYECKUl), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUEHUs BEIIECTB M UX MPEBpAIIEHUN: 03HaKOMJIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koiutekiuuu «HedTb» u «YTomby», MOAETMpOBaHNE
MOJIEKYJI YIJIEBOJAOPOJOB U TallOT€HONPOM3BOAHbBIX, IPOBEIECHNE IPAKTUYECKONH palbOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YUYEHUE €r0 CBOMCTB.

PacuérHbie 3a1a4u.

Bbluuciienuss mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIeCTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamye oprannyeckne coeinHeHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON M ATAHON: CTpOeHHEe, (PU3MUECKHe U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETallJlaMH, TrajJoreHOBOJOPOJIaMH, TOpPEHHUE),

5



npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIUPTOB. JeficTBHE METaHOIa U STaHOJIa
Ha OpraHu3M 4elloBeKa.

MHOroaTOMHBIE CHOUPTBHL. OJTWICHTJIMKOIb W TIUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XMMHUYECKHE CBOMCTBA (B3auMOJIEMCTBUE CO IMIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@eHo: CTPOCHHE MOJICKYIBI, (pU3MUECKHe M XMMHUYECKHE CBOMCTBAa. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anbnerunsl U kemoHnvl. DopMalbIeTHA, aleTalbJIeIu]: CTPOeHUe, (U3UYECKHEe U
XMMHUYECKHE CBOMCTBa (peaklUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ieTIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAsA U YKCYCHAs! KMCIIOTBI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
sTepudUKalM), MOoIydeHHe M mnpuMeHeHue. CreapuHOBas U OJEHMHOBAs KUCJIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX Molollee JeiicTBre.

Crnoxuble 3(UpbI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

VYrieBobl: cocTaB, KiacCU(pUKaIUs YIJIeBOIOB (MOHO-, TU- U MOJUcaxapu/ibl). [ moko3a
— IPOCTEHIIMI MOHOCAaXapHJl: OCOOEHHOCTH CTPOCHMSI MOJIEKYIbI, (PU3NYECKUE U XUMHUECKHUE
cBoiictBa (B3aumogeictBue c¢ rugpokcunom meau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcugma cepebpa(l), BoccraHOBICHWE, OpOKEHHE TJIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupojHslie nonumMepsl. CTpoeHre Kpaxmaia U LeJUTH0JIO3bI.
dusnyeckre 1 XMMHUYECKHE CBOMCTBA KpaxMalia (THIPOJIN3, KAYeCTBCHHAs PEAKIUs C HOIOM).

OKclIepUMEHTAIbHbIE METO/bl H3YUYEHMsI BEIIECTB U UX INPEBPALICHUN: NPOBEJCHHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuioM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMmopelcTBue rmuepuHa c rugapokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnele 3anaum.

Bbluuciienuss Mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYeCTBa
HCXOJHOIO BEIIECTBAa WM NPOAYKTAa pEakUUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepkaliye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBl Kak am{QoOTepHble OpraHudeckue coeauHeHus. Pusmyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

Benku xak mpUpOAHBIE BBHICOKOMOJEKYISIpHBIE COeAMHEHUs. [lepBUuHas, BTOpUYHAS U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€IKOB: THIPOJIN3, JEHATyparus,
KaueCTBEHHBIC PEAKIINH Ha OEJKH.

OKcliepUMEeHTaIbHbIe METOJIbl U3YYEHHs BEIIECTB U MX INPEBpAIIeHUi: HaOII0AeHUE U
ONKMCAaHNUE JAEMOHCTPALIMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB NpPHU HarpeBaHUU, ILIBETHbHIE
peaxiuu OeIKOoB.

BbicokomosiekyisipHble coeJUHEeHU

OCHOBHbBIE TOHATHA XUMHH BBICOKOMOJIEKYJISPHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpeaHsAs MoyeKyaspHas macca. OCHOBHBIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTMKOHICHCAITHS.

OKClepUMEHTAIbHbIE METO/Ibl M3YUYEHHUs BEUIECTB M MX NPEBPAIICHUN: 03HAKOMJIEHHE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.
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MeXnpeAMETHBIE CBSI3H.

Peanuzanus MexxnpeIMETHBIX CBS3EH MPU U3YUYCHUU OpraHndeckord xumuu B 10 kiacce
OCYIIIECTBIISICTCS 4Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK W
MOHSTHM, SBIISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHATHS: SBJICHHE, HAYYHBINH (DaKT, THUIIOTE3a, 3aKOH,
TEeOopus, aHaju3, CHUHTE3, KiIaccupuKaluusa, TM[EePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEHHeE,
AKCIIEPUMEHT, MOJICITHPOBAHHE.

Oduzuka: MmaTepus, SHEPrus, macca, aTroM, OJJIEKTPOH, MOJIEKYNa, JHEPreTUYECKUi
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHHE BEIIECTBA, (DM3MYECKHE BEIUYMHBI U
€MHUIIBI X U3MEPEHHUSI.

buonorus: kierka, opranuszm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (pOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIICBOIbI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIC TTOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHonorus: mnUIIEBbIE MPOAYKTHl, OCHOBBI PAI[MOHAJIBHOIO TMHUTAHUSA, MOIOIIUE
CPEICTBA, JICKAPCTBEHHBIE W KOCMETHYECKHE TNperaparbl, MaTepualbl M3 HCKYCCTBCHHBIX U
CUHTETHUYECKUX BOJIOKOH.




IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pPE3yJIbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
porpaMM cpeaHero obuiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM H IMPEIMETHBIM).
HayuyHo-meronndyeckoii OCHOBOW it pa3pabOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOIXOAOM B CTPYKTYpE JIHMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAMmeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJICJIEHBI CIICAYIOUINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOUIUMUCS POCCHUMCKON Tpa)KIaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HaJIMYUe MOTUBALMU K 00yUEHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHWI JMYHOCTH HA OCHOBE KIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPaAULIUK 6a30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsS PYKOBOICTBOBATbCS B CBOCH NEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMMHYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHMUS HKOJOTMUYECKON KYyJIbTYphl UM CIIOCOOHOCTH CTaBUThH ILENU H
CTPOUTD )KU3HEHHBIC TUIAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOCHUS TpeaMmeTa «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W TPAaBUJIAMU ITOBEICHMUS,
CIOCOOCTBYIOLIUMH TPOLIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHSA M HPABCTBEHHOI'O CTAHOBJICHHS
JTUYIHOCTH O0YYArOIINXCS.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHS IMpeaMeTa «XUMHsS» OTpaxaroT c(HhOPMUPOBAHHOCTD
OMBITa TO3HABATEIHHON M MPAKTHYECKOW MAEATENBHOCTH OOYYaIOMMXCSl 110 pealn3anuu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

0CO3HaHMsI 00YJarOIMMHCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEeHHUS K
3aKOHY U TPaBOIIOPSIKY;

NpPEJCTaBICHNUs O COLMAIBHBIX HOPMax M MpPaBHUIaX MEXKIMYHOCTHBIX OTHOIIEHHHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH NEATETBHOCTH MPU CO3/IaHUM y4EOHBIX NMPOEKTOB,
pelIeHny yueOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U apryMEHThI APYTHX
NIPY aHaJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIICHUSI K HCTOPHYECKOMY M HAayYHOMY HACJIEIUIO0 OTEYeCTBEHHOU
XUMUH;

YB&KEHHSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPHH W TPAKTUYECKOTO MPHUMEHEHHS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUIMTENbHBIX HaOJIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TIONCKOB, MOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,

UHTEpeca M IMO3HABATENbHBIX MOTHBOB B IMOJYYEHMH M TMOCJEIYIOLIEM aHalIu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOW 0T€YeCTBEHHON XUMUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOTO CO3HAHMUSI, STHYECKOTO TIOBEIICHHUS;

CIIOCOOHOCTH  OLIEHMBATh CUTYallMM, CBA3aHHbIE C XUMHUYECKUMH SIBICHHUIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OLICHUBATh CBOE IOBEACHUE M IOCTYNKH CBOHUX TOBApHILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAaHUA LIEHHOCTEeH 370poBoro M 0Oe3omacHoro obpasza >KU3HM, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBui Oe30macHOro oOpalieHHus ¢ BeUleCTBaMH B OBITY, MOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

MOHMMAHUSA LIEHHOCTH TMpaBWI HHAWBHUIYAJbHOTO M KOJJICKTUBHOTO 0€30I11acHOrO
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HAHHUS TOCJIEICTBUN W HENPHUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHHs aJIKOTrOJs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HCCIEIOBATEIbCKONW JICATEIHHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM HA AaKTMBHOE YYaCTHE€ B PpEIICHHM NPAKTUYECKUX 33/ad COLMAJIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YyUEHHIO MpoQeccuil pa3iIudHOro pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYaJbHOW TpaeKTOpuu 0Opa3oBaHUS,
Oyaymieit mpodeccuu U pealn3anuy COOCTBEHHBIX JKU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) 3K010rNYeCcKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 1€IeCO00Pa3HOr0 OTHOUICHHS K MPUPOJE, KaK UCTOYHHUKY CYIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TI00aNbHOTO XapaKTepa HKOJIOTMYECKUX MPOoOSieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOUMOCTH MCIOJB30BaHUS JOCTHKEHUN XUMHH ISl PEIICHUs BOIIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HEINpUATHSA IAEHUCTBUM, NMPUHOCAIIMX BpPEI OKPYXKAKOLIEH IPUPOJHOU cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HaJIM4Wsl Pa3BUTOTO HSKOJOTUYECKOTO MBIIIICHHS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATENIbHOCTH  JKOJIOTMYECKOM  HAIIPaBIIEHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOU MTPAKTUKHU;

MOHUMAaHUS CHeNUPUKA XMMHUU KaK HayKd, OCO3HaHWs €€ ponu B (HOPMUPOBAHHUH
paIoOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUU LIEJIOCTHOTO MPeCTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IMPUPOABI U YEIIOBEKA, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEU M
peleHny TpodiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0COOON 3HAUMMOCTH XHMHUHU JIJISI COBPEMEHHOH IMBUIIM3AIUU: B €&
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
OSHEPTreTUYECKON, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreYeHnn yCIOBH YCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMaHUsA CYIIHOCTM METOJIOB ITO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaM3a U OOBSICHEHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOMASIIMX B HEM W3MEHEHUH,
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YMEHHsI 1e71aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB U MMEIOIIMXCS JAHHBIX
C IIEJIBIO TTOTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JUUISl PEIISHUS IPOOIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENILCKOM NeATEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO M €amMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHHM C >KU3HCHHBIMHU
MOTPEOHOCTSAMH,

UHTEpeca K OCOOCHHOCTSAM TpyAa B pasiuyHbIX cdepax mpodeccHoHaTbHON
NEeSITETTHHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mpenmera «XHUMHUS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMbIC JJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXKIUCIUIUTHHAPHbIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crieruduKy METOI0B MO3HAHHMS, UCTIOIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, HCCIIeA0BaHNE, HAOIOICHHE, H3MEPEHHE, SKCIICPUMEHT U IPYTHE);

YHUBCPCAJIbHLIC yT-Ie6HI)Ie I[eflCTBH?I (HO3HaBaTeJ'H)HI)Ie, KOMMYHUKATHBHEIC,
peryJsTHBHbBIC), oOecrednBaromue GopMupoBaHne (YHKIMOHAIBHONH TI'PAMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYAlOIIMXCSA  KCIOJb30BaTh  OCBOCHHBIC — MEXIUCIUILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpPCAIbHbIE y4deOHBIE JCWCTBUS B IIO3HABATEIBHOH U
COIMATIbHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHHBEPCATBHBIMU yYCOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OBnaneHne YHUBEpPCAJIbHBIMH yqeﬁnban NO3HABATEJbHBIMHU T€HCTBUSIMM .

1) 6a3oBble JIOTHYecKHe eCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJu3HpPOBaTh MpoOJEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETISATh IEeNIU JCSITeIIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUM UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIINIJICHUSA — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHI M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACIIBbHBIX q)aKTOB n HBJ’ICHI/II\/JI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKAIIMY BEIIECTB M XUMUYECKHUX PEAKIIHIA;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH JIOTHUECKHUE paCCyXJCHUS (MHIYKTHBHBIC, MACIYKTUBHBIC, [0 aHAJIOTHH),
BBIABJIATH 3aKOHOMCPHOCTH W IMMPOTHBOPEUYMA B paCCMAaTpUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTB
BBIBO/IbI U 3aKJIIOYEHUS;

IMPUMCHATH B IMPOLECCE MO3HAHUSA, MCIIOJIB3YEMBIC B XMMUU CHMBOJIMYCCKUC (SHaKOBBIe)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX W MPAKTUUECKUX 3aJa4, NPUMEHITh Ha3BAaHHBIE MOJEJbHbIE MPEACTaBICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB U XUMHUYCCKUX peaKquI.

2) 6a30BbIe HccCeI0BaTeIbCKHE 1eCTBHS:

BJIaACTb OCHOBAMHU METOJ0B HAYYHOTI'O IMMO3HAHHWA BEIIECCTB U XUMHWYCCKUX peaKuHﬁ;
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dopmynupoBaTh IIEMTM M 3aJa4d  UCCIICAOBAHUS, WCIOJIb30BaTh IOCTaBICHHBIE U
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJETh HAaBBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAaHUS M MPOBEICHUS YUYEHUUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJOM IPOIecca, CaMOCTOSTEIHLHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICOBAHUS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOJACTaHHOU
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHGpoOpManMu (HAY4YHO-TIOMYJIApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble mocodus, pecypcel HHTepHeTa),
aHAM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampoCchl U TNPUMEHATh DPA3IUYHbIE METOJbl IPU IOUCKE U OTOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

nproOpeTaTh OIBIT UCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpezpcTaBieHus nHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KauecTBE CpeACTBa IpU paboTe € XUMHUYECKOU
uH(popMalMel: MNPUMEHSATh MEXIpeAMeTHbIe ((U3nuecKkue M MaTeMaTH4ecKHe) 3HakKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHHUKATHBHBIMHA JefCTBUSAAMM

3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXJIaeMON TEMBbI B XO/€ JHajora W/Mil JUCKYCCUH,
BbICKA3bIBATh HJICHU, q)OpMy.]'H/IpOBaTI) CBOM TIPCAJIOKCHUA OTHOCHUTCIBHO BBIIIOJTHCHHA
IIPEVI0KEHHON 3a1a4H;

BBICTYIIATH C HpCSCHTaHI/IefI PE3YIbTATOB MMO3HAaBATEIILHON ACATCIIBHOCTH, ITOJTYUYCHHBIX
CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMHM IIPA  BBIIOJIHEHUM XUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO WCCIENOBAHUIO CBOWCTB HW3YYaeMBIX BEIIECTB,
peanu3anuM y4eOHOro mpoekta M (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM HpPOBEIEHHBIX
MCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXK/IeHUSI 1 OOMEHa MHEHUSAMH.

OeBjaaaenue YHUBEPCAJIBHBIMHA PEryJAsATUBHBIMU JeHCTBUSAMU:

CaMOCTOSITENIbHO TJIAHUPOBAaTh U OCYILECTBISATh CBOIO TO3HABATEIBHYIO NIE€ATEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHIOJHEHUHM Y4E€OHBIX M HCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YY4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEAKLUIX;

OCYILIECTBIIAAITh CAaMOKOHTPOJIb CBOEH JAEIATEIBHOCTM Ha OCHOBE CaMoOaHalIu3a W
CaMOOLIEHKHU.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC
HpCI[MCTHBIe PE3yJbTaThl OCBOCHUA KypCa ((OpFaHI/I‘-IeCKaSI XUMHUA» OTpaXKaAKOT:
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c(hOpPMUPOBAHHOCTH NPEJCTABICHUN 0 XUMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYTHON
KapTHHBl MHpa, POJIM XMMUU B IIO3HAHUM SIBJICHUN NMPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOMUMOW [UIS pELICHHUs
IPAaKTUYECKUX 3aJad M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpelIE;

BIQJICHAE CHCTEMOM XMMHMYECKHX 3HAHHUM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIne
HOHATHUS (XUMUYECKUN SJIEMEHT, aToM, 3JICKTPOHHAsA 000JI0YKa aToMa, MOJIEKYJa, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM,  YITICPOIHBIA  CKEJeT,
(GyHKLUMOHANbHAS TPYNNa, pajuKan, U30Mepus, U30Mepbl, FOMOJOTHYECKUH psJl, TOMOJOIH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPUsl CTPOEHUS OPraHUYECKUX
BeuiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUU; MHPOBO33PCHUYECKHME 3HAHUsA, JIe)KAIIUEe B OCHOBE IOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM UCIOJIb30BAHUH BaKHEHIINX OPraHUUECKUX BELIECTB B OBITY
U TIPAKTUYECKOM J1eATENbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKU MOHATHUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBA, CTPOEHUS U
IIPEBPALICHUI OPraHU4YEeCKUX COCIMHEHU;

c(OpMUPOBAHHOCTh YMEHHUH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHMUECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEaKLuii, U3rOTaBIMBAaTh MOJEIU MOJIEKY]l OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPUHAAJIC)KHOCTh U3YUYECHHBIX OPTaHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJIEHHOMY KJIAcCy/TpyIiie COEAUHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoi HomeHkiatype (IUPAC), a takxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/AEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWiIeH, STWIEHIJIMKONb, TIHMLEPUH, (eHOod, (QopManbAerujl, aleTalblIeruj, MypaBbHHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIOTA, CTEAPUHOBAsI KUCIIOTa, IIIIOK03a, (PPYyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUAbl XUMUYECKOW CBS3M B OPTraHUYECKUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHUSI NPUMEHATH TOJOXKEHHUS] TEOPUU CTPOEHHS] OpraHMYEeCKHX
BemecTB A. M. byrnepoBa ans 0oObsiICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (HU3UYECKUe U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTwieH, Oyraguen-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJ, ATaHOJ, ATHJIEHTJIMKOIb, TIUIEPUH, (EHON, aleTalbJeru]l, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI0I03a, AaMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX peakUui c
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKHU YIIIEBOJAOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEpepabOTKM M MPAKTUYECKOEe MPUMEHEHHE
POJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS [0 XHUMHYECKUM ypaBHEHUSM
(Macchpl, 00bEMa, KOJNIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXOAHBIX BEIECTB UIIH MPOJYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHMK 00 OCHOBHBIX METO/aX HAy4YHOTO
MO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHMX SIBJICHUI
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(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJCIHPOBAHNE), HCIOIb30BATh CUCTEMHBIC
XUMHUYECKHE 3HaHUS JUIsl IPUHATHUS PEIIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYALUsIX, CBSI3aHHbBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHMH COOJIIOJAaTh MpaBUiIa MOJIb30BAaHUS XMMHUUYECKON MOCYyAoil u
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XMUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUU, MOJIYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OPraHMYECKUX BEIIECTB, JEHaTypauus OEIKoB IHpu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHUKH 0€30IaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEICTABIATh PE3yJbTaThl
XMMHUYECKOIO 3KCIEpUMEHTa B (hOpMe 3aluCH YpPAaBHEHMH COOTBETCTBYIOIIMX pPEAKUMHA U
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

Cc(OPMHUPOBAHHOCTE YMEHHH KPUTHYECKH aHAJIM3UPOBATh XUMMUYECKYIO HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh yMEHHUH cOOdI0AaTh MpaBHJa SKOJIOTMYECKH LEeJIeco00pa3Horo
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollel MPUPOJHOM Cpelbl, OCO3HABaTh OMACHOCTb BO3JEHCTBHS Ha KHUBBIE OpPraHU3MbI
ONpeAeNEHHBIX OpPraHUYECKUX BELIECTB, NMOHMMas cMmbici mnokaszatens [IJIK, noscHsaTe Ha
pUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUId 00ydYaroIuxcs C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbS: YMEHHE IPUMEHSTbH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELECTB U XUMUYECKUX SBJICHUM;

JUIS CIIETIBIX M CIa00BUAALIMX O0YyJaroIUXCcs: YMEHUE UCII0JIb30BaTh Pelibe(hHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMU4IecKux (hOpMyIL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Het/ HaumenoBanue pa3fenoB 1 TeM IPOrpaMMbI KonnuaectBo yacos OnexTpoHHbIe (1IUPPOBLIE)
Bcero KonTposibHbie [IpakTnueckue o0pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
Pasznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUM
1.1 | Ilpeamer opranuyeckoi XumMuu. Teopus cTpoeHus 2
oprannyeckux coequuennii A. M. bytiepona
1.2 | Crpoenue aToma yraepona. KoBajgeHTHas XuMHUecKas 2
CBSI3b.
Uroro no pazneny 4
Paspnen 2. CtpoeHue u Kiaccu(puKanusi OpraHMYeCKuX coeIMHeHHu
2.1 | Kimaccuduxkaiyst OpraHn4eCcKrux BEIICCTB 2
2.2 | OCcHOBBI HOMEHKJIATYPbl OPraHUYECKUX COSIMHEHUN U 3
M30MEpHsL.
2.3 | Pemenue 3a1a4 Ha BBIBOA (DOPMYIT OpraHUYECKHUX 2
COEAMHEHHI IO MAaCCOBBIM JIOJISIM
Wroro no pazneny 8 1
Pazgen 3. Xumunuyeckue peakuuv B OPraHu4decKoil XuMnuu
3.1 |THHLIXHMMqBCKpreaKHHﬁ 3
Wroro o pasneny 3
Pasnen 4. YrieBonopoasl
4.1 | IIpenenbHble YrIeBOAOPOIbI — aJKaHBI 2
4.2 | HenpenenbHble YIIIEBOAOPOIbI: aKEHBI, aTKaIHCHBI, 8 1
QTKIHBI
4.3 | ApoMaTHyeCcKHe YIIeBOAOPOAbI 3
4.4 | TlpupoiHbIe HICTOUHUKH YTIIEBOJOPOJOB U HX 3 1
nepepaboTka
Hroro no paszneny 18
Paznen S. Kucaopoacoaep:kanue oprannieckie coeJuHHeHUst
5.1 | Couptel. @eHon 5 1
5.2 | Anpnerunsl. Kap6oHoBbie kucnoThl. CoXHBIE YQUPHI 10 2
5.3 | YrueBomasl 5 1 1
Hroro no pazneny 20

Pa3znen 6. A3orcoaepikaniue opraHnyecKue coeIuHeHus
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6.1 | AMuHBI. AMUHOKHUCIIOTHL. benkn

Hroro no pazueny 6
Paspnen 7. BeIcOKOMOJIEKY A PHbIE COCAUHEHUS

7.1 | HykjienHOBBIE KUCIIOTHI. 1
7.2 | Ilmactmaccel. Kayayku. Bomokna 4
Wroro no pazueny 3)
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE NJIAHUPOBAHUE

10 KVIACC
Het/ Tema ypoxka Bcero Jara DNeKTpOHHBIE U(PPOBHIC
yacoB | IlnanoBas | MakTudeckasi | 00pa3oBaTeNIbHbIE PECYPChI

1 [Ipenmer oprann4eckoil XMuMHM, €€ BOSHUKHOBEHHE, Pa3BUTHE U 1
3HaYCHHE.

2 Teopus crpoeHust oprannueckux coequnenuit A. M. bytneposa, 1
e OCHOBHBIE TIOJIO’KEHUSL.

3 Crpoenue atoma yriiepoja. KopajientHast cBsi3b. 1

4 BaneHtHble COCTOSIHUS aTOMa yriaepoja. 1

) Krnaccudukanust opraHu4ecKuX COSIUHEHHM 1O CTPOCHUIO 1
YIIEPOJAHOTO CKEJeTa.

6 Knaccudukanus opraHuueckux COeTUHEHUH 110 1
(yYHKIIMOHAJIBHBIM TPYIIIIaM.

7 OCHOBBI HOMEHKJIATYpPbl OPraHUYECKUX COEeTMHEHUI. 1

8-9 | U3zomepus. Buasl n3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHASL. 2

10 Pemenue 3a1ay Ha BHIBOJI MOJIEKYJISIPHOM (POPMYIIBI 1
OPraHUYeCKHX BEIIECTB O MACCOBBIM JIOJISIM

11 O06o01eHre U cucTeMaTr3als 3HaH|| O CTPOCHUE U 1
KJIacCU(UKAIMN OPTaHUYECKHUX BEIIECTB

12 KonTtponbHas padota no pazneny «CtpoeHue U KiaccupuKanms 1
OpPTraHUYeCKUX BEUIECTBY»

13- Tunbl XUMUYECKUX PEAKLIUM. 3

15

16 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHU PSJl, CIOCOOBI 1
HOJY4YEHHUSI.

17 XUMHUYECKUE CBOMCTBA aJKaHOB. METaH M 3TaH — MPOCTEUIINe 1
NPEJCTaBUTENIN aJIKAHOB.

18 AJIKeHBI: COCTaB U CTPOCHHE, CBOMCTBA. 1

19 CriocoObI nostyueHust aIKeHOB. DTHIIEH U IPOIMJIICH — 1
POCTEHTINE PEACTABUTEIN AJIKEHOB

20 [IpakTuueckas padora Nel. «[lomydenue sTuneHa u u3yueHue 1
€ro CBOVCTBY.

21 Pemienne pacueTHbIX 3a1a4 1

22 Ankanuensl. CtpoeHue mosnekyi. M3omepus. [lonydaenne 1
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CUHTETUYECKOIO KayyyKa U PE3UHBI.

23 AnkanueHpl. XMMUYECKHE CBOWCTBA. MPUMCHCHHUSI 1

24 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUIA 1
pAll. ALleTHIEH — MPOCTEUIINI MPEeICTaBUTEb AIKUHOB.

25 AunkuHbl. XuMudeckue cBorcta. Kayuyk. Pesuna.

26 Boluncienus 1o ypaBHEHHIO XUMUYECKON PEAKIMH. 1

27 Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH apEHOB. 1

28 Apenbl. Xumnueckue cBoiicta. [Ipumenenue.

29 ['eHeTrveckas CBA3b yrieBOAOPOI0B, MPUHAICKAIINX K 1
pa3IMYHBIM KJIACCaM.

30 [IpupoHbIe HCTOYHUKY YTIEBOAOPOAOB: IPUPOHBIH ra3 u 1
NOITyTHBIE HETSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ epepabOTKH.

31 [TpupoaHbIe HICTOYHUKH YTIEBOAOPOAOB: IPUPOIAHBIHA ra3 u 1
HOIyTHBIE HETSIHbIE ra3bl, HEPTh U NPOIYKTHI €€ nepepaboTKU

32 O60061eHne «YTIECBOJOPOIBIY.

33 KonTposnbHas pabota no pazaeny «YriaeBoJI0pOabD». 1

34 [IpenenbHbIe 0OTHOATOMHBIE CITUPTHI: METAHOJI M STAHOJL. 1
BopoponHas cBsi3b.

35 CnupThl: XMMHUYECKHE CBOICTBA. 1

36 MHOroaTOMHBIE CIIUPTHI: 3TUICHIJIMKOJIb U TIIUIEPUH. 1

37 @DeHOoJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE 1
CBOWCTBA, IPUMEHEHHE.

38 [TpakTuyeckas padora Ne2 «OHOaTOMHbIE CIUPTHDY 1

39 Anpaeruapl: GopMabACTHI U alleTATBIETHIT. ATICTOH. 1

40 AJpJeruapl 1 KETOHBI: XUMHUUECKHE CBOMCTBA. 1

41 [IpakTnueckas pabora Ne3 «Anbaeruabl 1 KETOHbD) 1

42 OnHOOCHOBHBIE ITpee/IbHbIE KAPOOHOBBIE KUCIIOTHI: 1
MypaBbHHAS U YKCYCHAsI.

43 OHOOCHOBHbBIE ITPEeNIbHBIE KUCIOThI: XUMHUUECKUE CBOICTRA. 1

44 [IpakTuueckas padora Ne 4. «CBolicTBa pacTBOpa yKCYCHOM 1
KHCJIOTBD).

45 CreapuHOBas U OJIEMHOBAs KUCIIOTHI, KaK MPeACTaBUTENN 1
BBICHINX KapOOHOBBIX KHCJIOT.

46 MBpl1a KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe 1

JIeHCTBHE.
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47 CrnoxHuble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. 1
I'maponn3 CoXHBIX 3(HUPOB.

48 Kupsl: ruiponus, npuMeHeHne, OMoJIOrnuecKast pojib KUPOB 1

49 VYrieBoibl: cocTaB, Kiaccudukamys. Baxuenme 1
NpeCTaBUTEINN: TII0K03a, (PPYyKTO3a, caxaposa.

50 Kpaxman n nemntosno3a kak npupOoIHbIE TOJTUMEPHI. 1

51 ITpakTrueckas padora No5 «YrieBoab». 1

52 O6o6menue pazaena «Kucmopomocoaepskamiue OpraHuaecKue 1
BEIICCTBAY.

53 KonTponpHas padota no pazueny «Kucnopoaconepxariue 1
OpPraHUYeCKHUEe COCMHCHUS.

54 AMMHBI: METUJIAMUH U aHUJIUH. 1

55 AMUHBI: XUMUYECKHE CBONCTBA.

56 AMHMHOKHUCIIOTHI KaKk aM(OTEPHBIEC OPraHUYECKUE COCTUHCHHS, 1
ux Omonornyeckoe 3HaueHue. llentuapl.

57 Besnku kak npupoIHbIe BRICOKOMOJICKYIISIPHBIC COSIMHEHUSI. 1

58 [IpakTuueckas pabora Ne6 «aMuHbl. AMUHBI. AMUHOKHUCIIOTHI. 1
benkny.

59 [IpakTuueckas padora Ne7 «MneHTrUKaus opraHnyecKux 1
COCITMHEHUN»

60 Hyxk1emHOBBIC KUCIIOTHI. 1

61 OCHOBHBIE OHATHS XUMHH BBICOKOMOJIEKYJISPHBIX COSAMHEHU. 1

62 OCHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYJIISIPHBIX 1
coenuHeHuil. [ImacTmMacchl, KayqykH, BOJOKHA.

62 O06o0611eHne pasnena «A30TocoiepKaliue OpraHuyecKue
BEIIECTBA

64 KonrtponbHas pabota no pasaeny «A30TocoaepKaliye 1
BEIIECTBAY.

65 O0600611eHHEe Kypca OpraHuYecKord XUMUHI 1

66 HToroBast KOHTpOJIbHAs paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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