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IHHOACHUTEJBHAA 3AIINCKA

[IporpamMa 1O XUMHM Ha YypPOBHE CpeaHero oodmero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoi
Oeneparuny, Tpe0OBaHU K pe3ylbTaTaM OCBOCHHs  (enepaibHOi  00pa3oBaTeIbHON
nporpammel cpennero obmero oopazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yuérom Konmenumu mnpemnonaBaHus
yuebHoro mpeamera «XuMHs» B 00pa3zoBaTelIbHBIX opraHuzauusx Poccuiickoit denepanum,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pasBuTusi Bocniutanus B Poccuiickoit ®@enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTke MNpOrpaMMbl MO XUMHH, K OIpEAeTIeHHIO OoOIIei
CTpaTeruv 0OydeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHHs, pPE3yIbTaTOB OOydYeHHsS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHME, TIOJY4aeMO€ BBITYCKHHKaMU  00mIe00pa3oBaTenbHOIM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEPINAIONIMM JTAallOM pPEeANN3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o00pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyJIbTYpPHI
YeNoBeKa, a TakKKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JI0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00yJaroIIMXCS HAa YPOBHE CPEIAHETO
olmiero oO6pazoBaHusl CpeACTBAMH y4eOHOro mpeaMera «XUMHUsS», COJAEpKaHUE U MOCTPOCHHUE
KOTOPOTO ONpEZENeHbl B IMpOrpaMMme O XHMHUH C Y4ETOM CHENM(PHUKH HAyKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
HeNeil ¥ MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii @eneparuu.

XuUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAEeT 0COOYIO pOJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0asbl MaTepHalbHON KylnbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3aHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIlleM MHUpPEe KaK O eIWHCTBE MPUPOJBI M YeIOBeKa, KOTopoe (HopMHUpYyeTCs B XUMHUU
HA OCHOBE MOHMMAaHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUS B3aMMOCBS3H
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMU OOJACTSIMU MPUMEHEHHUSI.

TecHo B3auMOAEWCTBYS C JpPYIrMMH €CTECTBEHHBIMM HayKaMH, XUMHS cTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIEUTHOTO Tpyda U
JKU3HU KakJoro ujeHa oOmniectBa. CoBpeMeHHash XMMUS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa HA PElIeHUE TNI00ANBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HSKOJOTUYECKONW O€30MacHOCTH W
OXpaHbI 3JJ0POBbS.

B coorBercTBUM ¢ 00mMMM LENIMM M HPUHLIMIIAMU CpEAHEro oOuiero ooOpazoBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbI ypPOBEHb U3YUECHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4arouIuxcs, HEOOXOAUMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3HBH COIHMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMu  TIpeaMeTa  «XHUMHs» SIBISIFOTCS  0a30Bbie Kypchl — «OpraHudeckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPTaHUYECKOW XUMUH (C BKIFOUSHHUEM
3HaHUU U3 oOuIel XUMHUU) U OpraHu4eckod XuMuu. PopMHUpOBaHUE JAHHOW CHCTEMbI 3HAHUMN
OpyU HM3Y4YEHHUHU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa comepkanust KypcoB — «Opranudeckasi xumus» u «O01as 1 HeopraHudeckast
XUMUS» chOpMHUpOBaHA B MPOTrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOIXO0/Aa K M3y4YEHHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWKA Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpUBAIOTCSI HAa YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHS OPraHMYECKHUX COCIMHEHHH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenust 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YIJIIEBOJOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHHMH. B Kypce OpraHuyeckoil XMMHUU MOIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMere «XuMus» 0a30BOT0 YpPOBHS paccMaTpHUBAETCS
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHS TEOPETHUECKUN MaTepuan u
dakrosornueckrue CBEACHHs O BEHIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«OO0mas U HEeOpraHWYEeCKask XUMHUs» OOYJArOIIUMCS TPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HaYEHHE IMEePUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3UIUH,
riry0e TMOHATh MCTOPUYECKOe M3MEHEHHE (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromel 10
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nornonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAaHUS CIHOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAaCKpbIBAIOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEIIeHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
yaeOHOro mpeaMera « XUMUs JTAHHOTO YPOBHS U3YYCHUsSI OPUCHTHPOBAHO HA ()OPMUPOBAHUE Y
00y4aroIIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MYTEM SKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXIy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XUMHUHU B PEIICHHH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
YHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B mane pemeHus 3amay BOCIUTAHUS, Pa3BUTHUS U CONUANIM3AIMHU  OOYYaIONIUXCS
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOJbI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATbHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHME /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOIieM, IMOUCKa, aHAJIn3a 1
o0paboTku wuHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B nmpakTuke npenojaBaHus XUMUU Kak HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsl, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TMPU  ONPEIACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HalpaBlICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (POopMUpOBAaHWE OCHOB XHMHUUYECKOW HAyKHM Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TaKOM MOIXOI K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPaBIAHHBIM.

CormacHO JTaHHOW TOYKE 3PEHHUs TJIABHBIMH IEJSIMH HM3yUeHHUs TpeaMeTra «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIOTCS:
dbopMUpOBaHHUE CUCTEMBl XHMHUECKUX 3HAHUH KaK Ba)KHEHIIECW COCTaBISIONIECH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, B OCHOBE KOTOPOM JekaT KIFOYEBBIC MOHATHA, (yHIaMEHTAIbHBIC



3aKOHBI M TEOPHUH XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W TIOHMMAaHHE CYITHOCTH
JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUel uX
pa3BUTHUS U CTAHOBJICHHSI,

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUNA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMHUYECKHX PEeaKIUid, HEOOXOJAUMBIX Il MPUOOPETCHHUS YMEHUW OPHUCHTHPOBATHCS B MHPE
BEUIECTB M XUMHYECKHX SIBJICHUH, HMEIOIIUX MECTO B NpHUpPOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHUEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOII0IEHUEM MTPpaBHil 0€30IaCHOT0 0OpAaIleHHs C BEIIECTBAMHU.

Hapsiny ¢ atum, copepkarenbHasi XapakTepUCTHKA IeJIel U 3a/1a4 U3YYeHUs NpeaMeTa B
porpaMMe 1Mo XMMHUH YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMU
B cucTeMe cpeaHero ooOmero oobpazoBanusa. CeroiHss B NperojaBaHUMd XHWMHUU B OOJbIIEH
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHus OO0ydeHus,
OPUEHTUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeIbHOW  OpraHu3alu,
BJIQJICIOIIETO HE HA0OPOM 3HAHWMU, a (HPYHKIMOHATHHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHs] 3HAHUN U MPUMEHEHUS UX B peajbHOU XKU3HU Ui PEIleHUs
NPAaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TMM mnpu U3yd4eHHUH TMpeaMera «XHUMHS» JOMUHHUPYIONIEE 3Ha4YCHHE
nproOpeTaroT TaKKue HEeNu U 33a9H, KaK:

ajanTanus OoO0y4aromMXcs K  yCIOBUSIM  JTUHAMUYHO  Pa3BUBAIOIIETOCS  MHpa,
dbopMHpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHUIO TPAMOTHBIX PEUICHHWH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U WX PUMCHCHHEM;

dbopMupoBaHue y OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETECHIIUN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHIOB JIESITEIHHOCTH: PEUICHUS MPOOIeM,
MOMCKA, aHanmu3a W o00paboTKu WHGOPMAIMU, HEOOXOMUMBIX JUIsi NMPUOOpPETEHHUs OIbITa
NEeSITeILHOCTH, KOTOpAasi 3aHMMAET BAYKHOE MECTO B MO3HAHWU XUMHH, a TAK)KE JUISI OLIEHKU C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpraHMu3M YeJIOBEeKa U MPUPOAHYIO CPENy;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH
oOyyaromuxcs: CIocoOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHUSA 10 XUMHHU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONB30BAaTh COBPEMEHHbIE WH()OPMAIIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAINM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICpXKAHUS;

¢dbopmupoBaHUE U pa3BUTHE Y 00YUYAIOMIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HaOJI01aTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TYMaHUCTHYECKOW HampaBIE€HHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloOHaIbHOTO
IPUPOJONOIb30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEecypcoB M COXpPAHEHHs MPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHS K TPHUPOJE M CBOEMY
3/I0POBBIO, a TAK)K€ MPUOOPETEHUS OMBITA MCIONb30BAHMS MOTYYCHHBIX 3HAHHUM JUJISl TPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUICCKUMHU SIBJICHUSIMHU.

B y4yeOHOM miaHe cpemHero obumiero o0pa3oBaHUs MpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPeIMETHOI 00sacTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO1iee 4nciIo 4acoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMHHU, Ha 0a30BOM YpOBHE CPEIHETrO
oOmiero obpaszoBanus, cocraiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexemo), B 11
kyacce — 34 yaca (1 gac B Hezemo).



COJAEP/KAHUE OBYYEHUA
10 KJIIACC
OPI'AHUMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opranudeckod XuMmMuu: €€ BO3HMKHOBEHME, pa3BUTHE M  3HAYCHHE
B II0JIyYE€HUHU HOBBIX BELIECTB U MaTepUajoB. Teopus CTpOEHUsI OpPraHMYECKUX COCIUHEHUH A.
M. bytnepoBa, €€ OcHOBHbIE NOJOXKEHUsA. CTPYKTypHbIE (OPMYJbI OPraHUYECKUX BELIECTB.
['omosorus, n3oMepus. XUMHUYECKash CBSI3b B OPraHUYECKUX COEAUHEHMUSX — OJMHApPHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o knaccupukanum OpraHUuecKux BeniecTs. HoMeHkmaTypa opraHmuecKux
COEMHEHUH (cucremMaTHyeckas) M TpPUBUAIbHbIE HA3BaHUS BAXHEHWIIMX IpeicTaBUTENIeH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/bI M3YYCHHUS BEIIECTB M MX NPEBPAILCHUN: O3HAKOMIICHHE C
oOpa3LaMu OpraHMYecCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJAEHHWE U ONMCAHUE JEMOHCTPALlMOHHBIX OIBITOB IO
[IPEBPALLIEHUIO OPTaHUYECKUX BELIECTB IPU HArpeBaHUU (IJIaBjeHHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTUYECKUH psaja. MeraH u 3TaH — mnpocTeiliue
IpPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHE M XHMHMYECKHE CBOICTBAa (peakLUuu 3aMelleHHs WU
TFOpEHUs ), HaXOXKACHUE B IPUPOJIE, IOJTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUN psiAl. DTWIEH U NPOIWIEH — IpOocTeiime
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
rajJloreHUpPOBAHUS, TUAPATALUH, OKUCIICHUS U NOJIMMEPHU3alluH ), TOJy4YeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 m metunOyraaueH-1,3: CTpocHHE, BaXHEHIINE XHUMHUYCCKUC
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: €OCTaB U OCOOEHHOCTU CTPOEHHMS, TOMOJIOTUYECKUH psa. AUETWIEH —
HOPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOIT€HUPOBAHMS, TUAPATALIMM, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKHME€ W XMMHYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBAHMs), MOJy4Ye€HUE M MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTh  apeHOB.  ['eHeTmyeckas  CBSI3b  MEXKIY  YIVIEBOJOPOJAMH,
IIPUHAJIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuposHble UCTOUYHUKU YTIIEBOJAOPOAOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOoTkM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHUUECKH, KaTaTUTUYeCKuil), nupoau3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIH yroib ¥ MPOYyKTHI €ro nepepadboTKy.

OKCIEpUMEHTAIbHBIE METO/Ibl M3YUYEHUs] BEIIECTB U MX MPEBPAICHUN: 03HAKOMJIEHHE C
o0Opa3laMu MmIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromiab», MoienupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TallOT€HONPOU3BOAHBIX, IPOBEIECHNE IPAKTUYECKONH palbOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YUYEHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Bbuncnenuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYeCcTBa
MCXOJHOTO BEIIECTBAa MJIM MPOAYKTAa peaklUuy MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAHON: CTPOCHHE, (U3NYECKHEe U
XUMHYECKHE CBOWCTBA (peakluu C aKTUBHBIMU METaJlJIaMH, T'aJJOT€HOBOJOPO/IaMHU, TFOpEHUue),




npuMeHeHrne. BoopoiHbie CBA3M MEX1y MOJIEKyJaMH CIUPTOB. JeficTBHe METaHOIa U STaHOJIa
Ha OpraHu3M YelloBeKa.

MHOroaToOMHBIE CHUPTHL. DTWICHTJIMKOJIb W TIUIEPUH: CTpOeHHUe, (u3nueckue Wu
XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO MIETOYHBIMY METAJIJIaM1, KAUeCTBEHHAsl peakus Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBue Ha opraHu3Mm uesnoBeka. lIpumMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

@DeHOoI: CTPOCHHE MOJICKYJbl, (DU3MUYECKHE M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne ¢enona.

Anpnerunpl U kemonvl. DopManbiaeruia, aueTa’IbACTHI: CTPOCHUE, (QHU3UYECKUE |
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKLUH),
NOJIy4EeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE NIpefieibHbIe KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHasl KUCJIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME /IS KiIacca KUCIIOT, PEaKIHs
sTepudUKanM), MoldydeHue M npuMmeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX Molollee JeiicTBre.

Crnoxnble 3UpPbl KaK TPOU3BOIHBIC KapOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOXKHBIX (UPOB.
Kupsl. 'maponus xupos. [Ipumenenue xxupoB. buonornyeckas posib KHUpPOB.

VYrneBoasl: cocTaB, KiacCu(pUKaIMs yriaeBoJoB (MOHO-, TU- U moymcaxapusl). [mokosa —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XHMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxucienne amMmuayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepsl. CTpoeHHe Kpaxmalla U LEJUTH0I03bI.
Ou3nyuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KAUeCTBEHHAS PEAKIIUs C HOIOM).

OKcliepUMEHTAJIbHbIE METO/bl H3YYEHMsI BEIIECTB M MX IPEBpAIEHUM: MpOBEAEHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KauyeCTBEHHBIC
pEeaKkUMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcugaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopeilictBue ruuepuHa ¢ rugpokcugoMm menu(ll)), anbpaerunnoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepeOpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEIACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérneble 3a1aum.

Bbluucnenust mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIMYEeCTBa
MCXOJHOIO BEIIECTBAa WJIM NPOAYKTAa peaklUUy MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKILIUN).

A3oTconepikale OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIe OpraHnveckrue coeAuHeHus. Pu3nuecknue 1 XUMUYECKHe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe IMIMHA). buojormyeckoe 3HaueHHE AMMHOKMCIIOT.
Ilentuasbl.

benkm kak TPUpPOIHBIE BBICOKOMOJIEKYISIDHBIE coenuHeHus. [lepBuyHas, BTOpHYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBAa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKcliepUMEeHTAIbHbIE METOJIbl M3YYEHHs BEIIECTB W MX IPEBpAIICHUN: HaONOJCHUE U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OEIKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OeIKoB.

BbIcOKOMOIEKYJISIPHBIE COETMHEHUS

OCHOBHBIE TOHSTHS XMMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3aIUH, CpPeHsss MoJIeKyJspHas macca. OCHOBHbIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aIUs U OJTMKOH/ICHCAITHS.

OKcIIepUMEHTATbHBIE METOJIbI M3YUCHHs BEIIECTB M WX NPEBPAICHHI: 03HAKOMJICHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.




MeXnpeAMETHBIE CBS3H.

Peanu3zanust MeXNpeIMETHBIX CBSI3€M MPU M3YyYEHUHM opraHuudeckoil xumuu B 10 knacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
TIOHSATHUH, SBJISIOIINXCS CUCTEMHBIMH JIJISI OT/ICIBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SIBJICHWE, HAYYHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHsI, aHAJIW3, CUHTE3, KIACCU(PUKAIMS, TMEPUOJUNYHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

dwusuka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBCHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (pU3MUECKUe BETUYMHBI U €IUHUIIBI
WX U3MEPCHUSI.

Buonorus: knerka, opranus3m, Ouocdepa, oOMEH BelIECTB B OpraHu3me, (pOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJE3HBIE UCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOOTHsI: MUIIEBbIC TPOIYKTHI, OCHOBBI PAI[HOHAIILHOTO TTHUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPernapaThbl, MaTepUallbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHH

XuMHUECKUH dneMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAS O000JIO0YKA.
DHepreTUuecKrue ypoBHH, MOJYPOBHU. ATOMHBIC OpOHTay, s-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISAM B aTOMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPHOIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuin 3akoH u Ilepuonnueckass cucremMa XHMHYECKHUX 31eMEHTOB /[l
U. MenneneeBa. CBs3b INEepUOAUYECKOr0 3aKkoHAa M Ileproguyeckoil CHUCTEMBI XMMHMUYECKHUX
anemenToB JI. M. MeHnzeneeBa ¢ COBpeMEHHOW TeOpHel CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIO0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHue NeproANYECcKOro 3aK0Ha B pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. Buabl XMMHUYECKOH CBs3M (KOBaJIEHTHAS
HEemnoJisipHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpuLaTeIbHOCTh. CTeneHb OKucieHus. IoHbI: KaTHOHBI U aHUOHBI.

BemniectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUTMYECKOU PEIIETKH.

[TonsiTve o aucnepcHbIX cucteMax. MIcTHHHBIE M KOJTOMIHBIE pacTBOPLI. MaccoBas 1011
BELIECTBA B paCTBOPE.

Knaccudpukanus Heoprannyeckux coenuHeHuidl. HomeHknarypa  HeopraHMYecKHUX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUIHBIM
KJIACCAM.

Xumnueckass peakuus. Krnaccudukanus XUMHUECKMX peakiuii B HEOPraHUYECKOW H
OpraHUYECKON XMMHUHU. 3aKOH COXpPAaHEHHUS! MAcChl BEIIECTB, 3aKOH COXPAaHEHUs U MpeBpalleHus
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMble peaKIuu.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.



DnekTponuTrueckas guccouuais. CuinbHbie U cialble 37MeKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHasl, IETOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIEPUMEHTAIbHBIC METOAbl M3YYEHHUsI BEIIECTB M WX MNPEBPAIICHUN: AEMOHCTpaIUs
tabnui «llepuonnueckas cucrtema xumudeckux siaemMeHToB JI. WM. MenneneeBa», u3yudeHue
MOJIeJIei KPUCTAJUTMYECKHUX PELIETOK, HaOJII0ICHUE
U OMHCaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCH 1A BOJAOPOIA B
MPUCYTCTBUU  KaTajau3aTopa, OMNPENCICHUE CpeIbl PacTBOPOB BEUIECTB C MOMOIIBIO
YHHBEPCATHHOTO MHIUKATOPA, PEAKIIMH MOHHOTO OOMEHA), MPOBEICHNE MPAKTHIECKONH paboThI
«BnusiHue pa3nuvHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHbie 3amaun.

Pacuétbl Mo ypaBHEHHUSIM XUMHUECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUUECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenne HemeramnoB B [leproandeckoi cucteMe XuMUYECKUX AJIEMEHTOB
. W. MenneneeBa u 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOHMCTBA HEMETAJLIOB.
AmoTponusi HeMeTauioB (Ha MpUMepe KUCIopoa, cepbl, hochopa u yriepoaa).

XHWMHYECKUE CBONCTBA BAKHEWIIMX HEMETAUIOB (TallOTeHOB, cephl, azora, docdopa,
yIiepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COECUHEHUM.

Metannel. [lonoxenune MetamioB B [leproanyeckol cUCcTeMe XUMUYECKUX 3JeMEHTOB /I,
N. MenpneneeBa. OcoOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOiiue
¢usznveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH sl HaNPSKECHUN
METaJIJIOB.

XHUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWM, KaJlMi, KaJdbllUl, MarHwi,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCTMHECHUMN.

OO61mue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHenrne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB W WX MPEBPAIICHUN: HW3YYCHHE
KOJUIeKIIMA «MeTaluibl U CIUJIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIeHHE SKCIEePUMEHTAIBHBIX
3aj7a4, HaONIOJIEHWEe W  OINKCAaHME JIEMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCHIA ATIOMUHUS C PACTBOpPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peakuuy Ha KaTUOHBI METAJJIOB).

Pacu€THble 3a1a4n.

Pacuérer maccel BemecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacY€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponps xumun B oOecrieueHUN SKOJIOTHYECKOM, SHEPTETUUECKON U MHIIEBOM O€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKInii.

[IpencraBinenuss o0 OOMMX HAYYHBIX MPUHIUINAX MPOMBIIUIEHHOTO  TOJYYSHHS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MaTEpPHUAJIOB: BaKHEHIIME CTPOUTENbHBIE MAaTepUabl,
KOHCTPYKIIMOHHBIE MaTe€pHuaybl, KPacKH, CTEKJIO, KE€paMHKa, MaTepHalIbl JIs SJIEKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpATIbHBIC yI0OpEHUS.

XuMUS W 3J0pOBbE YEJIOBEKA: IMpPAaBUJIA HMCIIOJIB30BAaHMS JIEKAPCTBEHHBIX MpenapaTos,
IpaBHIIa 0e30IacHoro HCIIOIb30BaHUS npenaparoB OBITOBOI XUMUU
B ITOBCETHEBHOM KU3HM.

MeXnpeIMETHBIC CBSI3H.

Peanuzaius MeXNnpeaMETHBIX CBS3€H MpU M3y4eHUU OOLIeH M HEOpraHM4eCKOW XMMHU B
11 xmacce ocyImiecTBIseTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,




TaK M MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIsI OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIHAKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHUE, SABJICHHE.

®dusnka: marepus, SHEpPrusi, Macca, aToM, JJICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYCCKUI YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHME BEIIECTBA, (PU3MUCCKUE BETUYMHBI U SMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocHcTeMa, Ouocdepa, MakKpo- ¥ MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpaduisi: MUHEpabl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLIUBO, PECYPCHI.

TexHomoTHs: XUMHYECKask TPOMBIIIUICHHOCTb, METaJUTYPTHUsl, IIPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpuajiosB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, IMuIicBasa MMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX mpernaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuaioB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOITPAMMbLI 110 XHMMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOEHHUS OOYyJarOUUMUCS
porpaMM CpeaHero obiiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabdOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeameTra «XHUMHUS» Ha YPOBHE CpeaHero oomero obpazoBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

0CO3HaHHE OOYYAIOIIMMHCS POCCHMCKON TI'pa)1aHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOTIPEICIICHHUIO;

HaJInYMe MOTUBAIMH K 00yUeHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHWH JIMYHOCTH HA OCHOBE KIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TpaguLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS B CBOEH JESTEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeMEe XMMHUYECKOIro
o0Opa3zoBaHus;

HaJIMYMe MPABOCO3HAHMS HKOJOTHMUECKOW KYJIbTYpbl M CIOCOOHOCTH CTaBUTh €U U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pPE3YNbTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTHTalTCsl B EIUHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMHU, JIyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEIEHMUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBJICHUS
JTUIHOCTH 00YyYaIONUXCSI.

JIMYHOCTHBIE pPE3yIbTaThl OCBOEHHS IMpeaMeTa «XUMHUS» OTPaXKaroT cHOPMUPOBAHHOCTD
OTBITa TIO3HABATEIBHONM M TPAKTHYECKOW JESITETHHOCTH OOYYaIOUIMXCS TI0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS

0CO3HAHMsI 00YJAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEeHUS K
3aKOHY U MPaBOIIOPSIKY;



NpPEICTAaBICHNUS O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATETBLHOCTH MPH CO3/IaHUH y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M [T03HABATENIbHBIX 337124, BBINOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTyMEHTHI JPYTuX
IPY aHAJIU3€ Pa3IMYHbIX BUJOB y4EOHOM NeATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LICHHOCTHOTO OTHOUIEHUS K MCTOPHMYECKOMY M HAay4YHOMY HACJIEIUI0 OTE€YECTBEHHOU
XUMHUU;

YBaKEHHsI K IPOLIECCY TBOpPUYECTBA B 00JACTH TEOPUUM U NPAKTHUECKOTO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJbTaT JUINTEIbHBIX HAOIIOJICHHIA,
KPOIOTIIMBBIX SKCIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB;

UHTEpeCa M TMO3HABATEIBHBIX MOTHBOB B TMOJNYYEHHH M TOCJIEAYIOUIEeM aHalu3e
UH(pOPMALIMHU O IIEPETOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHONW XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH  OLEHMBATH  CUTYallMH, CBS3aHHbIE C XUMHUYECKUMH  SIBICHUSIMH,
U TPUHUMATh OCO3HAHHBIE PELIEHHs, OPUEHTUPYSACh HA MOpPAJbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TFOTOBHOCTHU OILIGHUBaThb CBOE IIOBEIEHUE W IIOCTYNKM CBOMX TOBAapHUINEH C IMO3UIMIHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN ITUX MTOCTYIIKOB;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

NOHMMAaHMs I[IEHHOCTEH 370poBOoro W Oe3omacHoro oOpas3a >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOrofcHus TpaBuil 0e30MacHOro OOpalieHHus ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HHU U B TPYJOBOH /1€ TEIILHOCTH;

NOHMMAaHHUS UEHHOCTH TMPaBWJ HHIUBUAYAJIBHOTO W KOJUJICKTHBHOTO 0€30MacHOTro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMS TIOCIIEACTBUN M HENPHITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypEHHS);

5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIE0BATEIbCKOW JIeATENbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYECKOI U APYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTH€ B pEIIEHUH NPAaKTUYECKUX 3a7ad COLUAIBHOM
HAIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUUYECKOMY H3YyYEHHMIO Mpodeccuil pa3lMyHOro poja, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUI 110 XHUMUH;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYAIBHOW TPAaeKTOPUH OOpa30BaHMUS,
Oyaymeit nmpodeccun U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOIIEHUS K MPHUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHUMAaHHS TII00aTBFHOTO XapaKTepa IKOJOTHUECKUX TPOOIIeM, BIHSHUS SYKOHOMHUYECKUX
MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COIIMATIBHOM CpeJibl;

0CO3HAHMS HEOOXOJAUMOCTH HCIIOJIb30BAHMS JJOCTIDKEHUH XMUMUM JIJISI PEIISHHUS] BOIIPOCOB
PalMOHAIBHOTO MPUPOIONOIb30BAHUS;

AKTUBHOTO HETIPHUSTHS JEHCTBHIA, MPUHOCAIIMX BpEI OKPYKAIOMIeH MPUPOJHOW Cpene,
YMEHHUSI TPOTHO3UPOBATh HEOJArONpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPENOTBPAILATh UX;



HaJIU4Msl PA3BUTOrO DSKOJOTMYECKOIO MBIIIJIEHUS, JKOJOTMYECKOM KYJIbTYpBI, OIbITA
JEATCIIBHOCTH  DKOJIOTUYECKOW — HANPABICHHOCTH, YMEHHS pYyKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHWS:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHUMaHMs CHeuu(UKH XUMHM KaK HayKd, OCO3HaHus €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYyKarolieM
MHUpPE KaK O €AMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peleHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOH pPOJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBl, PEIIEHUH I100aIbHBIX IPOOJIEM YCTONYNBOIO pa3BUTHsI YEIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
o0111eCTBa;

€CTECTBCHHO-HAYYHON TI'DaMOTHOCTH: IIOHMMAaHHUs CYIIHOCTM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHau3a U OOBACHEHMs SIBIICHUM OKpYXKAIOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS JIeJaTh 000CHOBAHHBIE 3aKIIOUSHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCII0JIb30BATh XUMUYECKHUE 3HAHUS JUIsl peLleHus poliem
B PEAJIbHBIX )KM3HEHHBIX CUTYALHAX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHMIO M €aMOOOpa30BaHUIO, K
AKTMBHOMY IIOJyYEHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUH C >KM3HEHHBIMU
nOTpeOHOCTAMY;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3inyHbX cdepax mpodheccHoHaTbHON
JeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaThl OCBOEHHUS Y4eOHOro mnpeameTa «XUMHUS» Ha YpPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe 71 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCITUTLINHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBINH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, HCCIeI0BaHNE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JIEUCTBHUS (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecrednBaronpe (GopmupoBaHue (QYHKIMOHATHHOH TPaAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuXcs;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS ~ MCIIOJNIB30BaTh  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCAIbHBIC Y4YeOHBIC EWCTBHS B IIO3HABATEIIBHOW U
COLIMATTLHOM MTPaKTHKE.

MertanpeameTHble pe3yibTaThl OTPaXKalOT OBJAJACHUE YHHUBEPCAIbHBIMH Y4€OHBIMU
MO3HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OB.]'[ﬂIleHI/le YHUBEpPCAJIbHBIMHU y‘-lQﬁHbIMI/I MO3HABATEJbHBIMHU A€ CTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:



CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh W aKTyalU3UpoOBaTh NpoOiIeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONpEAEATh LEIU AESITEIbHOCTH, 3a/aBas MapaMeTpbl UM KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh IIPU OCBOECHHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBLIEIATH
XapakTepHble MpHU3HAKKM MOHATHUM M yCTaHABIMBaThb HUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHH Ul KIacCU(UKALMK BEIECTB U XUMUYECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCyKIAEHUA (MHIYKTUBHbIE, JEIyKTUBHbIE, IO aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUSI B PACCMATPUBACMBIX SIBJICHUSAX, (POPMYIHPOBATH
BBIBO/IbI M 3aKJIIOUECHMUS;

IIPUMEHATh B MPOLIECCE MO3HAHMSI, UCIOIb3YEMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
[IO3HABATENIBHBIX U IPAKTUYECKUX 3a/ad, NMPUMEHATh Ha3BaHHbIE MOJEJbHbIC MPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopmynupoBaTh I€MM M 3aJa4d  UCCIICAOBAHUS, MWCIOIb30BaTh IIOCTaBIEHHBIE U
CaMOCTOSITENIHO C(hOPMYyITUPOBAHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI
Ui (POPMUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HaBbIKAMHM CaMOCTOSITEJIbHOIO IUIAHUPOBAaHUS M IPOBEJIEHUS YYEHUUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHMUECKOW HCCIel0BaTeIbCKOW M HPOEKTHON JesTeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  PA3IMYHBIX HCTOYHUKAX HHGpopMalMK (HAY4YHO-TIOMYJIspHAst
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel VHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpeacTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl M MPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKe U OTOOpe
uH(popMalu, HEOOXOAUMOM /1JIs BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT UCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpezacTaBieHus HHpopMaluu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIM $3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHUYECKOU
uH(popMaliel: NPUMEHATh MEXIpeAMETHbIe ((U3NYecKue U MaTeMaTU4ecKHe) 3HaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISITHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMIH KOMMYHUKATHBHBIMU J1€CTBUAMM:
3aJaBaTh ~ BOMNPOCHl IO  CYIIECTBY OOCyXJaeModW TemMbl B  XOJe JAuajora

W/WIA JTUCKYCCHUHU, BBICKA3bIBaTh HJEH, (DOPMYIHpPOBATH CBOM MPEUIOKEHHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TTPEJIOKEHHOM 3a/1a4u;



BBICTYIIaTh C IPE3EHTALMEN pe3y/lbTaTOB I[103HABATEIbHOW AESTEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH [P BBIIOJHEHUM XUMHYECKOIO
HKCIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanusanuu y4eOHOro IIPOEKTa u (dbopmynrpoBaTh BBIBO/JIBI
[0 pe3ylbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIVIACOBAHMS IO3ULIUH B XOJIE
oOcyxeHusl 1 0OMEeHa MHEHHUSIMHU.

Osgi1ajieHHe YHUBEPCAJIbLHBIMHU PEryIsTHBHBIMH J1€iCTBUSIMU:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NIEATEIBHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeularaéMblii alrOpuT™M JIeHCTBUN MpU BBIIOJHEHUU Y4EOHBIX M MCCIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEaKLUsAX;

OCYILECTBIIATE CAMOKOHTPOJIb CBOEH JACATEIPHOCTH Ha OCHOBE CaMOaHaM3a W
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakOT:

c(hOpMUPOBAHHOCTH MPEJICTABIICHUN O XUMHUYECKON COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIU XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOHM [UIsl pEIICHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpELIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMIMa, paguKand, H30MEpHUsi, U30MEpPbI, TOMOJIOTUYECKUN psii, TOMOIOTH,
YTJIEBOJAOPOABI, KACIOPOA M a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, NOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHHS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. BytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMUs, JEKAllhUe B OCHOBE MOHMUMAaHUs
MPUYUHHOCTH U CUCTEMHOCTU XMMHUYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESATETHLHOCTH YETI0BEKA;

c(OpMUPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTAaHABIMBATh
WX B3aMMOCBS3b, UCTIOJIB30BATh COOTBETCTBYIOIINE MTOHSATHUS MPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY IS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OPMYIl OPraHUYECKUX BEIECTB
Y YpaBHEHWU XMMHYECKUX PEAaKIMW, M3rOTABIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIC)KHOCTh N3YUECHHBIX OPTaHUYECKHX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXKalllue COENUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHus 1o cucrtemarnueckoit HoMeHknatype (IUPAC), a Taxxke
MPUBOANTh TPUBHAJIBHBIE HA3BAHMS OTICIBHBIX OPTAaHMYECKUX BEIIECTB (ITHJICH, MPOIHJIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPUH, (QeHON, (OopMaibAeTHA, aleTaabJeTui, MypaBbUHAs



KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIIOTa, TJII0K03a, (QPYyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OIPEICNATh BHIbl XUMHUYECKOW CBSI3M B OPraHMYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHSI MPUMEHSATh MOJOXKEHUS TEOPUU CTPOCHHS OPTraHUYECKUX
BemiecTB A. M. bytiiepoBa /s 00bsICHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTpOECHHUE, (UBUYECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 3TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOI, aleTalbIACTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeIUI003a, aMHUHOYKCYCHAasi KHCIOTa), HWIUTIOCTPUPOBAThH
TEHETUUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTePU30BaThb HCTOYHHUKH YIIIEBOAOPOIAHOTO CHIPHS
(HedTh, TPUPOMHBIA Ta3, yroyib), CMOCOObI MX TEPepabOTKH M MPAKTHUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepabOTKH;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOJAUTH BBIYMCICHUS IO XHMHUYECKUM YPAaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIMH I10 W3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILECTB
WM [IPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU @PU M3YYEHUM BEIIECTB W XUMHYECKHMX SIBJICHUI
(HaOnrofieHne, UW3MEpPEHUe, OSKCIEPUMEHT, MOJCIMPOBAHKE), HCIOJIb30BaTh CHUCTEMHBIE
XUMHUUYECKHE 3HAHUSI JUIsl IPUHATHUS PELIEHUHM B KOHKPETHBIX )KM3HEHHbBIX CUTYAlLIUsX, CBS3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOATh MPaBUIa TOJIb30BAHUS XUMUYCCKOU TOCYION H
n1abopaTopHBIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBINOJIHATH XMUMHUYECKHH HSKCHEPUMEHT
(mpeBpallleHusi OpraHUYeCKUX BEILECTB MPH HarpeBaHUM, MOJyYEHHE 3TUJICHA U U3yYEHHE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTHU
npu oOpallleHUH C BEIeCTBAMU U J1JAaOOpaTOPHBIM 00OpYIOBaHUEM, NPECTABIATh PE3yJbTaThl
XUMHYECKOI0 S3KCIepuMeHTa B (opMe 3aluCU YpaBHEHHUH COOTBETCTBYIOLIUX pEAKIUN U
(bopMynHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoit nHpopmaruu, IHTepHeT U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUN COONIOAATh IMpaBWJIa HKOJOTMUYECKU LEeIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsi U
OKPY’KaroIlleW MPUPOJHON Cpellbl, OCO3HABATH ONACHOCTb BO3JCHCTBHS HA KUBBIE OPraHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [I/IK, moscHaTe Ha
npuMepax crnocoObl YMEHBUICHHUS! ¥ MPEJOTBPAIICHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIsE 00YYaroIIMXCS C OTPaAaHMYEHHBIMM BO3MOXKHOCTSIMHU 370POBbsl: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX [MO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUTSL CIIENBIX U CJIA0OBUAALINX 00YYarOIIMUXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3Hauenuit JI. bpaiins 11s 3anucu Xxumuueckux Gopmy.

11 KUIIACC
[IpenmeTHble pe3ynbTaThl OCBOeHUs Kypca «OOmiass W HeopraHHYecKas XUMHsD)
OTPAXKAIOT:



c()OPMUPOBAHHOCTh TPEJCTABICHUIA: O XHUMHUYECKOW COCTABJISIONICH ECTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B TO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHusT TPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BJIQJICHUE CHUCTEMOW XHMMHUYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JEeKTPOHHBIE OPOUTAII ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHUCIJIEHHS, XUMMYecKas CBs3b (KOBAJIEGHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEakUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIMUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHYECKOM  peakIMM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuidi 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALIEHUS SHEPIrUU MPU XUMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XMMHMHM, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE I[IOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJIICHHH,
(akToJIOrMYeCKre CBEJCHUS O CBOWMCTBAX, COCTaBE, MOJYyYEHUU U OE30M1aCHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUM BBISBJIATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
MX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHHUI;

c(OpMUPOBAHHOCTh YMEHUUN HCIOIb30BAaTh XUMHUYECKYIO CHUMBOJUKY HJSi COCTaBJICHHUS
dopMysl BEIECTB W YypAaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMAaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHBIC Ha3BaHMs OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHas W3BECTb, HETall€Has W3BECTh, IIUTbEBAs COJA, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENATh BAJIEGHTHOCTb U CTENIEHb OKUCIEHUSI XUMUYECKUX
9JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTABA, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/JHASA) B COCAMHEHMSIX, TUI KPUCTAIMYECKONH PEIIETKH KOHKPETHOIO
BEIeCTBA (aTOMHAs, MOJIEKYJpHas, MOHHAas, METaJJIMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUN;

c(OpPMHPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAUIEKHOCTh HEOPraHMYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeMHEeHUN (IpOoCThle BELIECTBA — METAJUIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(OTepHBIE TUAPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh ~YMEHHMM  pAacKpbIBaThb CMBICH Iepuogudeckoro 3akoHa /I
U. MenneneeBa M JEMOHCTPUPOBATb €ro  CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~ YMEHHMHM  XapakTepU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproanueckoil cucTeMbl XMMUUYECKUX 3J1eMEHTOB /Jl.
. MenaeneeBa, UCIONb3Ysl MOHATHA «S-, P-, O-2JE€KTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
COEIMHEHUI 1O nepuojaMm M rpynnam Ilepuoanyeckoil CUCTEMBl XMMHUYECKUX 3JIEMEHTOB /.
N. Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIMEe XUMUYECKHE CBOMCTBA
HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TN'€HETUUYECKON
CBA3M MEXJy HEOPraHMYECKMMHU BEILECTBAMH C IIOMOILBIO YPaBHEHUI COOTBETCTBYIOIUX
XUMUYECKHUX PEaKIN;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMUYECKHE PEAKIMU MO Pa3IUYHBIM
mpu3HaKaM (YHCIy W COCTaBy pEarupyrolux BEMIECTB, TEIIOBOMY J(h(}EKTy peaxiuu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);



c(OpPMHPOBAHHOCTh YMEHUI COCTABIATh YpaBHEHHS PEAKLUMN Pa3IMYHBIX TUIIOB, TOJHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLMi MOHHOIO OOMEHa, yUUThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuy UIyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, HOATBEP:KIAIOIINE KayeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYHIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaKMii IOCPEICTBOM COCTABICHMSI JEKTPOHHOIO OajaHca 3TUX PEaKIUi;

c(OpPMHPOBAHHOCTH YMEHUI OOBSCHITH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH pEaKIH OT
pasnyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [larense);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTepHU30BaTh XUMUUECKHE ITPOLIECCHI, JIeKalllie B OCHOBE
IOPOMBIIIJICHHOTO TIOJYYEHUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke C(pOpMUPOBAaHHOCTh
npeicTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMUYECKOIo
IIPOU3BOJCTBA;

Cc(OPMHPOBAHHOCTh YMEHUN HPOBOJIUTH BBIYMCIECHHUS C HCIOJIb30BAHUEM IOHATHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHONICHWH Ta30B NPU XUMHUYECKHX
peakMax, Macchl BellecTBa UM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPIUN;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOATh MpaBUIa TOJb30BAHUS XUMUYCCKOU TOCYION H
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMH 110 BBIITOJTHEHUIO J1A00PATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATh XMUMHUYECKHH HSKCHEPUMEHT
(paznoxeHue mepokcHaa BOJOPOAA B NPUCYTCTBUM KaTalln3aTopa, ONPEIEIIEHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOI'O MHIUKATOPA, BIMSAHUE PA3IMYHBIX (PAaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peakldd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHbBI, HA KAaTHOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTATIbHbIX
3a7ady no temaMm «Metamsl» U «Hemeramib») B COOTBETCTBUU C IpPAaBUJIAMHM TEXHUKU
0€30I1acCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISAThH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHMUYECKYI0 HH(OpMAIUIO,
MOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHUKauuu, WHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh yMEHHUH cOOdI0AaTh MpaBHJa SKOJIOTMYECKH LEeIeco00pa3Horo
MOBE/IEHNA B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX COXPAHEHMs] CBOEro 3/I0pOBbI U
OKPY’KaIOILleW MPUPOJHON CpPEelbl, OCO3HABATh ONACHOCTb BO3JEHUCTBHS HA JKUBBIE OPraHU3MBI
onpeeNéHHBIX BELIeCTB, MOHMMAas cMblch nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBIIEHUS U MIPEAOTBPALCHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEIIOBEKA;

JUIsL 00YyYaroIIMXCSl C OTPaHMYEHHBIMM BO3MOXKHOCTSIMHU 370POBbsl: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIIENIBIX U CJIA0OBUAALIUX 00YYarOIMUXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins nis 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIIACC

/o 4acoB

Ne || HammenoBanue pa3zenoB 1 TeM nporpammsl | KosmuecTBo

Bcero

OnexTpoHHbIe (LIU(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

1.1||[Ipenmer oprannueckoit xumuu. Teopust 3
CTPOEHUS OPraHUYECKUX coenuHeHui A. M.
byrneposa

w

‘I/ITOI‘O 10 pa3zeny H

|Pa311e.11 2. Yraesoaopoanl

|2.l HHpeI[eJIBHHe YTJIEBOJOPOAbI — AJTKAHbI H

|

2.2 ||[HenpenenbHbIE YIII€BOIOPOIbI: AIKEHBI,
aJIKaJMEeHBbl, aJIKUHBI

‘2.3 HApOMaTI/I‘-IeCKI/Ie YTIIEBOJOPOIbI H 2

2.4 |[TpupoaHBIC UCTOYHUKH YTIIEBOAOPOIOB H UX
nepepadoTka

‘I/ITOFO 10 pa3Jeny H 13

Paznen 3. Kuciopoacoaepixamme opranndeckue
coeIMHEeHHs

‘3.1 HCHI/IpTLI. denon H

3.2||Anpnerunsl. KapOoHnoBsie KUCIOTHI. CIOXKHBIE 7
Aupbl

‘3.3 HyFJ'IeBOI[BI H 3

‘I/ITOFO 0 pazaeny H 13

‘Pas)le.n 4. A3oTcoaepikaiiye OpraHudeckue coeIMHeHus

‘4.1 HAMI/IHBI. AMUHOKHUCIIOTEL. beku H 3

‘I/ITOFO 0 pas3zeiny H 3

‘Pa3ne.11 5. BbICOKOMOJIEKYJISIPHbIE COCAUHECHUSA

‘5.1HHJ'I8.CTMaCCBI. Kayuyku. Bonokna H 2 H
‘I/ITOFO 10 pasjerny H 2 H
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

Ne HanmenoBanue pa3nesnoB U TeEM IPOrpamMmel Konunyectso DNEeKTpPOHHBIE
n/m 4acoB (mdpoBsIe)
Beero o0Opa3oBaTesbHbIC
pecypchl
‘Pasueﬂ 1. Teopernyeckne 0CHOBbLI XHMHH H
1.1 ||Crpoenue atomos. [lepuoandeckuii 3aK0H U 3
[Teproandeckasi cucTeMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa

‘1.2 HCTpOGHI/Ie BemecTBa. MHOTOOOpas3ue BEIeCTB H 4 H ‘
‘1.3 HXHMH%CKHe peakuuu H 6 H ‘
|I/IToro 10 pasjeny H 13 H |
|Pa311e.11 2. Heopranmueckasi XuMusi H H

‘2.1 ”MeTaJ‘IJ‘IH H 6 H |
‘2.2 HHeMeTaJ‘IJ‘IH H 9 H ‘
‘2.3 HCB;BL HEOPTraHWYECKUX U OPTraHUYECKUX BEIIECTB H 2 H ’
‘I/ITOFO 10 pasjeny H 17 H ’
‘Pa3)1e.11 3. XuMus ¥ :KH3Hb H H

‘3.1 HXI/IMI/IH M JKU3Hb H 4 H |
‘I/ITOFO 10 paszeny H 4 H l
(OBILEE KOJIMYECTBO YACOB ITO ITIPOTPAMME | 34 | |




