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INOACHUTEJIBHASA 3ATINCKA

[IporpamMa 1O XUMHM Ha YypOBHE CpeAHEro oomero obpa3oBaHusi paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoi
Qeneparuny, Tpe0OBaHUNA K pe3ylbTaTaM OCBOGHHs  (eaepanbHOl  00pa3oBaTenbHOU
nporpammel cpennero obmero oopazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocyaapcTBeHHOM oOpaszoBatenbHoM cranaapre COO, c¢ yuérom Konmenuuu mnpernojaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaM3yIOIIUX OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAaMMBbl, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pasBuTusl Boctiutanus B Poccuiickoit denepanun Ha nepuoa no 2025 roma» (Pacnopsbkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTke MNpOrpaMMbl MO XUMHH, K OIpEAeTIeHHIO OoOIIei
CTpaTeruy 0OY4YCHHsI, BOCIIUTAHHS U PA3BUTHUSL O0yUAIONIUXCS CPEICTBAMHU y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajbHbIE MOJIOXKEHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIENieH, COJEpXKaHMS, pPE3yJIbTaTOB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumuueckoe oOpa3oBaHHME, TIOJIY4aeMO€ BBITYCKHHKaMH  00mIeo0pa3oBaTenbHOM
OpraHM3aIy, SBISIETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ITallOM peaju3aliyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTH IIEHHOCTH
KAacaroTCsl MO3HAHUSI 3aKOHOB MPUPOBI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00yJaroIIMXCS HAa YPOBHE CPEIAHETO
o0miero oO6pazoBaHusi CpeACTBaAMH yueOHOro mpeamMera «XUMHsS», COAepKaHUE M MOCTPOCHUE
KOTOpPOTO ONPEIEICHBl B MPOTpaMMe I0 XHMHU C Y4E€TOM crIenu(DUKH HAYKH XUMHH, &
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIINX
HeNell ¥ MPUHIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPaeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIa] B
(dbopMHpOBaHKE PALlMOHAILHOTO HayYHOTO MBIIIJIEHUS, B CO3JaHHE LEIOCTHOTO MPEACTaBICHUS
00 OKpYyKaroIlleM MHUpPe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMU OOJACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOJEHCTBYS C JPYrUMH €CTECTBEHHBIMM HAayKaMH, XHMHs —CTala
HEOTHEMJIEMON YacThI0 MHPOBOUM KYyJIbTYpHI, HEOOXOJUMBIM YCIOBHEM YCIEUTHOTO Tpyda U
JKU3HU KakJoro ujeHa oOmniectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHI HaIlpaBJIeHa Ha pellleHHe TI00ANbHBIX MPoOJIeM YCTOWYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBON, HIKOJOTUYECKON O€30MacHOCTH U
OXpaHbI 3JJ0POBbS.

B cootBeTcTBUM ¢ OOmMMMH TETSIMU W TPUHIUIIAMH CPETHETO OO0IIero 00pa3oBaHUS
conepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI ypOBEHb W3YUYECHHS) OPUESHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0YyYaromuxcs, HEOOXOIUMYIO UM JUIS
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKU3HBb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocTaBnsrolmuMu  TIpeaMeTa  «XHUMHs» SIBISIFOTCSL 0a30BbIe Kypchl — «OpraHudeckas
XuMUs» U «O011as 1 HEOPraHUYECKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHUsI KOTOPBIX
SBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN M0 HEOPraHUIECKONH XUMHH (C BKIIOYCHHEM
3HaHUU U3 oOulel XMMHMU) U OpraHudeckord XxumMuu. PopMUpOBaHUE JAHHOW CHCTEMBblI 3HAHUI
OpU W3YYCHUH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSATHM, 3aKOHOB ¥ TEOPUI XUMHH.



Crtpykrypa comepkanus KypcoB — «Opranudeckast xumus» u «OO0Ias 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHHA Ha
ONpEENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYEeCKOM XHMMHHM BELIECTBa
paccMaTpUBaIOTCST Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUMU BEILECTB.
Cenenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TMEpBOHAYATIHLHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMere «XuMus» 0a30BOT0 YpOBHS paccMaTpUBAaCTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNW MaTepuan u
dakTosornueckrue CBEACHHs O BEHIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEeOpraHWYEeCKask XUMHUsD» O0YJaIOIIUMCSL TPEJOCTABISETCSI BO3MOXKHOCTh OCO3HATh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHa C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIIUH,
riry0Xe TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromlmei 10
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMN O BaXKHEWILHMX BEUIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomnonHseTcss B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COJEp)KaHHUs, WMEIOIIUMHU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAaCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON EsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMpoIeccy
TBOPYECTBA B OOJIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3AHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEAO0BATENbCKUX 3a71ad. B mernom coaepxanue
ydaeOHOro mpeaMera «XUMHUs TaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TUHCTBO HEOPTaHWYECKOTO U OPraHUYECKOr0 MUpA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM dKCIIEPUMEHTA
W peIIeHUsS TPOTUBOPEUYHN MEXTYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEIICHUH HKOJIOTHUYECKUX MPOOJieM, a Takxke MmpodiieM cOepeskeHus
HYHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemeHus 3amay BOCMUTAHUS, Pa3BUTHUA U COIUANIM3AIMU  OOYUYAIOLTUXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJIbI K OMPEACNICHUIO COJEPKaHUS U TOCTPOEHUS
npeaMeTa IpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHME /IS PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOJieM, IMOUCKa, aHaJIu3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAOIICH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B npaktuke npenogaBaHus XMMUAW KaK Ha yPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsl, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  OMNPEIACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LeJed H3y4YeHHs MpeaMeTa HalpaBiICHUEM IME€PBOCTENEHHON 3HAYUMOCTH
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHHME OCHOB XUMHUYECKOW Hayku Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEeIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHsS TakKOM MOIXOI K
ONpEIETICHUIO LIeJIel 3YUEHUs IIPEAMETA SIBJISIETCS BIIOJHE ONPABIAHHBIM.

CormacHo JTaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

(GbopMHUpPOBaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK BaXHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOUW KapTHHBI MHpA, B OCHOBE KOTOPOH JEXaT KIIOYEBBIC MOHATHUS, (pyHIaMeHTaIbHBIC



3aKOHBl M TEOPUU XUMHH, OCBOCHME S3bIKa HAyKH, YCBOCHME M TOHHUMAaHHE CYIIHOCTH
JOCTYMHBIX OOOOIIEHUII MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUel HX
Pa3BUTHS U CTAaHOBIICHHUS,

dbopMupoBaHHEe W pa3BUTHE MPEJICTaBICHUA O HAY4YHBIX METOJaX II03HAHUS BEUIECTB H
XUMHUYECKHX pEaKIHii, HeOOXOAUMBIX JUI MPUOOPETEHHUS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEUIECTB M XUMHYECKHX SIBJICHHN, HMEIOIIUX MECTO B NpUpPOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIOCOOOB [IEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJEHHEM M OObSICHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOII0IEHUEM MTPaBUII 0€301acHOro 00pAIeHHs C BEIIECTBAMH.

Hapsiny ¢ atum, copepxkarenpHasi XapaKTepUCTHKA LEeNeld U 3a7a4 U3Y4YCeHUS MpeaMeTa B
porpaMMe 1o XMMUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHU C HOBBIMU NPHOPUTETAMU
B cucTeMe cpeaHero oOmiero ooOpazoBanusi. CeronHs B MpENoJaBaHUU XUMHUH B OOJbIleH
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJCepKaHUs OO0y4eHus,
OpUEHTUPOBAHHOM Ha TOJArOTOBKY BBIIYCKHHMKA 0OIe00pa30BaTeIbHON  OpraHu3allui,
BJIAJICIONIET0 He HAOOpOM 3HAHM, a (YHKIHMOHAIHHON IPaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIleHUs
NPAaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TMM mnpu U3ydeHUH TMpenMera «XHUMHUS» JAOMUHHUpPYIOLEe 3HAYCHUE
nproOpeTaroT TaKKue IEeNU U 33a9H, KaK:

ajanTanus Oo0y4JarommMxcs K  YCIOBUSIM  JUHAMUYHO  Pa3BUBAIOIIETOCS  MHpAa,
dbopMHpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM00Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CB3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHre y OOY4YaIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETECHIIUN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHIOB JIESTEIHHOCTH: PEUICHUs MPOOIIeM,
MOMCKA, aHanmu3a M o00paboTKu HHOOpPMAIMU, HEOOXOMUMBIX JUIsI MPUOOPETEHHUs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAET BaYKHOE MECTO B MO3HAHWHU XMMHH, a TAKXKE JUII OLEHKHU C
MO3UILIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
o0Oy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUM C )KM3HEHHBIMU NTOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIIOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUIECKOTO
COJICpXKAHUS;

(dbopmupoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIICHHS,
HaOJI01aTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEJICHIH XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOy4aromuxcs YOSKIEHHOCTH B TYMAaHHCTHYECKOW HAINpaBIE€HHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloOHaIbHOTO
IPUPOJIONOIb30BAHNS, TOMOJHEHNUS SHEPreTHYECKUX PEecypcoB M COXpPAHEHHs MPUPOJHOTO
pPaBHOBECHsI, OCO3HAHHS HEOOXOTUMOCTH OEpPEeKHOTO OTHOMICHHWS K TMPHPOJIE € CBOEMY
3/I0pOBbBIO, @ TaKXKe MPUOOPETEHHUS OIBITA MCIIOJIB30BAHUS MOJYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMH SIBIICHHUSIMHU.

B y4yeOHOM miaHe cpemHero ooumiero o0pa3oBaHUs MpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPeIMETHOHN 00acTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

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

COAEPXAHUE OBYUYEHUA



10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opraHudeckod XuMuu: €€ BO3HMKHOBEHME, pa3BUTHE M  3HA4YCHHE
B II0JIyYE€HUU HOBBIX BELIECTB U MaTepuasoB. Teopus CTpOEHUs OpPraHUYECKUX COCIUHEHUH A.
M. bytnepoBa, €€ ocHOBHblE MONOKEHUsA. CTpyKTypHble (DOpPMYJibl OpPraHMYECKUX BEIIECTB.
['omosorus, n3oMepus. XUMHUYECKash CBSI3b B OPraHUYECKUX COEAUHEHMUSX — OJMHApPHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o knaccupukanum OpraHMuecKuX BeniecTs. HoMeHkmaTypa opraHmyecKux
COEMHEHUH (cucremMaTuyeckas) M TpUBUAJIbHbIE Ha3BaHMsS BAKHEHIIMX IIpeICTaBUTENEH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHMS BEIIECTB M MX NPEBPAILECHUN: O3HAKOMIICHHE C
o0Opa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUM (IJIaBjlIeHKE, OOYIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTHYECKUH psaa. MeraH u 3TaH — mpocTeiliune
IPEJCTaBUTENIM AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuM 3aMelleHUus |
TFOpEHUs ), HaXOXKACHUE B IPUPOJIE, IOJTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOIMYECKUN psi. DTWIEH U MPOINUJIEH — IIPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHE CBOMCTBA (pEeaKkiWy THUAPUPOBAHHMS,
raJloreHUPOBAHUS, TUAPATALUHI, OKUCIICHHS U OJIMMEpU3allun ), TOJy4YeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 um merunOyranueH-1,3: cTpoeHHE, BaXKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHs, TOMOJIOTHYECKHH psia. AneruneH —
NPOCTEUIINN MPeCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyY€HUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (u3MyYecKHMe W XMMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBAHMS), MOJy4YeHUE M MpUMEHEHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6anus), noayierHue u
npumenenue. TOkKCUYHOCTh  apeHOB. ['eHeTmyeckass  CBSI3b  MEXIYy  YIVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOUYHUKU YTIIEBOJAOPOIOB. [IpupoaHbIii Ta3 U MONYTHbIE HEQPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaboTkM He(TH: TMEperoHka, KpPeKUHT
(TepMHuUECKHii, KaTaTUTUYECKUi), nupoiau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIH yroib ¥ MPOYKTHI €ro nepepadboTKy.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB M MX MPEBPAIICHHH: 03HAKOMJIEHHE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojutekunu «HepTb» u «Yromiab», MoienupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TaJlOT€HONPOU3BOAHBIX, IPOBEICHNE IPAKTUYECKONH pabOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YUYEHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Bbuncienuss mo ypaBHEHMIO XUMHMYECKOW peakUuu (Macchl, 00b&Ma, KOJIMYECTBA
HCXOJHOIO BEIIECTBAa MJIM MPOAYKTAa peakluy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenensHble ONHOATOMHBIE CHUPTHI. METAHOT W ATAHON: CTPOCHHE, (PU3UYECKHE H
XUMHUUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETallJlaMH, TajJoreHOBOJOPOJIaMH, TOPEHHUE),




npuMeHeHne. BoopoiHbie CBSA3M MEX1y MOJIEKyJIaMH CIUPTOB. JefiCTBHE METaHOIa U STaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaToMHbI€ CHOUPTHL. JTWICHTJIMKOIb W TIUIEPHUH: CTpOeHHe, (usnyeckue wu
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHUCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAs peakius Ha
MHOrOaTOMHbIe cHuUpThl). JleficTBue Ha opraHu3m uesnoBeka. lIpumeHeHue riaunepuHa u
STUJICHIJIUKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJbI, (DU3MUYECKHE M XUMHYECKHME CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne ¢enona.

Anpnerunsl U kemonvl. DopManbIeTuA, aneTaIbICTHI: CTPOCHUE, (QHU3HUECKUEe W
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
[I0JIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/ieTbHbIe KapOOHOBBIE KUCIOTHl. MypaBbHHAasl U YKCYCHAsl KUCIIOTBI:
CTpoeHue, PU3NUECKUe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
stepudukanmu), MoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIee JIeHCTBUE.

Crnoxnble 3UpPbl KaK TPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupst. I'maponus sxxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHUPOB.

VYrieBonbl: cocTaB, KJIacCU(PpUKAILMS YTIEBOAOB (MOHO-, IU- U TTOJMcaxapuabl). ['moko3a —
NPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumojeictBue ¢ ruzapoxkcunom wmeau(ll), oxucieHne amMMmHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOKEHUE TIIOKO3bI), HAaxOXJICHHWE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u memironosa Kak npupojHbie nmoiauMmepsl. CTpoeHUEe Kpaxmalia U IeJUTFOJIO03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJin3, KaueCTBEHHAsI peakLus ¢ HOJIOM).

OKCIepUMEHTAILHBIC METOJbl HM3YYEHUsSl BEIIECTB W MX MPEBPAILEHUH: MpOBEICHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(Il)), MHOroaromMHbIX
cnupToB (B3auMopelcTBue mnuepuHa ¢ ruapokcuaoM Meau(ll)), anbpnerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHeble 3a1aum.

Bbluucnenust mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIMYEeCTBa
MCXOJHOIO BEIIECTBAa WJIM MPOAYKTAa pEakUWU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepikale OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHnveckrue coeAuHeHus. Pu3nuecknue 1 XUMUYECKHe
CBOICTBa aMHUHOKHUCIOT (Ha mpuMepe IIHIMHA). buonormueckoe 3HaueHHE AMMHOKMCIIOT.
ITenTumsl.

benkm kak TPUpPOIHBIE BBICOKOMOJIEKYISIPDHBIE coenuHeHus. [lepBuYHas, BTOpHYHAs U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBa OEJKOB: THUAPONU3, NEHATypalus,
KaueCTBEHHBIC PEAKIINH Ha OCJKHU.

OKcliepUMEeHTaIbHbIE METOJIbl M3YYEHHs BEIIECTB W MX IPEBpAIIEHUI: HaONOJCHUE U
ONMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEJIKOB IpH HArpeBaHWH, I[BETHBIC
peaxiuu OeIKoB.

Bbicokomosieky IsipHbIe COeIUHEHUS

OCHOBHBIE TOHSATHS XMMHHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH: MOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CPeIHsAs MoyeKyaspHass macca. OCHOBHBIE
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aIUs U OJTMKOHICHCALUSI.

OKCIEepUMEHTAIbHBIE METOJIbl M3YUYEHUs BEIIECTB M MX MPEBpAICHUN: 03HAKOMJIEHHE C
00pa3iaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.




MeXnpeAMETHBIE CBS3H.

Peanu3zanust MeXNpeaIMETHBIX CBSI3€ MPU M3YyYEHUHU opraHuydeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
TIOHSATHH, SBIISIOIINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0me ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHWE, HAYYHBIH (akT, TUMOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CUHTE3, KIacCCUPUKAIMs, TMEePUOJAUYHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJICTTMPOBAHUE.

dwusuka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBCHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BETHMUUHBI U €IUHUIIBI
WX U3MEPCHUSI.

Buonorusi: knerka, opranusm, Ouocdepa, oOMEH BelIeCTB B OpraHu3Mme, (GpOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeleCcTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOIOTHs: MUILEBbIC TPOIYKTHI, OCHOBBI PAI[HOHAIBHOTO MUTAHUS, MOIOIIUE CPECTBA,
JICKapPCTBEHHBIE M KOCMETHYECKHE MTPEemapaThl, MATEPHUAIIbI U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuUMHUECKUN 3neMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs 000JI0YKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- amemeHTb. OCOOCHHOCTH
pacripesielIeHus] JIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKkTpoHHask KOHQUTypalusi aTOMOB.

ITepuognueckuit 3akoH u Ilepuoguueckas cucrema XUMUYECKHUX diieMeHTOB [l
U. MenpneneeBa. Csi3p nepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHUYECKHUX
anemeHToB JI. 1. MeHneneeBa ¢ COBPEMEHHOI TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs] CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKas CBs3b. Buabpl XumMudeckoi CBsi3U (KOBaJIeHTHAast
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJulMuyeckas). MexaHu3Mbl 00Opa30oBaHUsl KOBAJEHTHOU
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DneKTpOOTpULATENBHOCTh. CTENEeHb OKUCIEHN. IOHBI: KAaTHOHBI M aHUOHBI.

BemectBa MONIEKyJISIpHOrO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTvie 0 qucnepcHBIX cucteMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas 101
BEILIECTBA B paCTBOPE.

Knaccugukamus  HeopraHumueckux coeauHeHui. HomeHkiaTypa  HeOpraHMYecKuX
BEIIeCTB. [ eHeTHueckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3TUYHBIM
KJIacCaM.

Xumunyeckas peakuus. Kiaccupukanuss XMMHUYECKUX peaklUil B HEOPraHWYECKOW U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHMS U IIPEBpALCHUS
SHEPrUM NMPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHOBecHe. (DAKTOpHI, BIMSIOIIAE HAa COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.



DnekrponuTnueckas aucconuanus. CunpHbie U cialbble 3nmekTponuThl. Cpeaa BOTHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHasl, IETOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCIEPUMEHTAIbHBIC METOAbl M3YYEHHUsI BEIIECTB M WX MPEBPAIICHUN: AEMOHCTpaIUs
tabmui «llepuonnueckas cucrema xumuueckux siemeHToB . . MenneneeBa», u3yueHue
MOJIeJIei KPUCTAUTMYECKHUX PELIETOK, HaOJII0ICHUC
Y OMHCaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCH 1A BOJAOPOIA B
MPUCYTCTBUU  KaTajau3aTopa, OINPENEJICHUE Cpeabl pPacTBOPOB BEUIECTB C€  MOMOIIbIO
YHHBEPCATHHOTO MHIIUKATOPA, PEAKIIMH MOHHOTO OOMEHA), MPOBEICHUE MPAKTUIECKONH paboThI
«BnusiHue pa3nuvHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

Pacuérnnle 3a1aum.

Pacuétpl Mo ypaBHEHHUSIM XUMHUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [lonoxxenne Hemerauios B llepruoanyeckoi cucteMe XMuMUYECKUX JIEMEHTOB
. U. MeHneneeBa U O0COOCHHOCTH CTPOCHHS aToMoB. (Du3nMyeckue CBOWCTBA HEMETAJLIOB.
AJUTOTpONIUST HEMETAUIOB (Ha MpUMeEpe KUCIOPoIa, cepbl, hocdopa u yriaeposa).

XHUMHYECKUE CBONCTBA BAXKHEWIINX HEMETAUIOB (TallOTEHOB, cephl, azora, (docdopa,
yriiepoJia U KPeMHUs1) U UX COCMHEHHM (OKCHI0B, KUCIOPOACOIECPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Metannel. [lonoxenne metamioB B [leproanyeckol cUcTeMe XUMHUYECKUX 3J€MEHTOB /I,
N. MenpaeneeBa. OcoOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmiue
¢usznueckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH sl HaNPsSHKECHUN
METaJIJIOB.

XHUMHYECKUE CBOWCTBA BAKHEHIIMX META/UIOB (HATpWM, Kalud, KaJdbllUld, MarHWi,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCTMHECHUMN.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B ObITY U TEXHHKE.

OKCIIepUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB W MX MPEBPAIICHUN: HW3YYCHHE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpPa3IOB HEMETAJUIOB, pPEIICHHE HKCIEePHUMEHTATbHBIX
3a/71a4, HaOIIOJIEHWEe W  OINMCAaHME JIEMOHCTPAIMOHHBIX U JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME THUAPOKCHIA aJIOMUHHUS C PACcTBOPAMHM KHCIOT U IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacu€THble 3a0a4H.

Pacuérer maccel BemecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, Pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET IMIPUMECH.

XuMHS U KU3Hb

Ponps xumun B obecrieueHun SKOJIOTHYECKOM, SJHEPTeTUUECKON U MUIIEBOW O€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX MeETOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkui.

[IpencraBinenuss 00 OOMMX HAYYHBIX NPHUHIUINAX MPOMBIIUIEHHOTO  TOTYYCHHS
BaKHEUIIINX BEIIECTB.

YenoBek B MHUpPE BELIECTB U MATEPUANIOB: BAXKHEUIIME CTPOUTEIBHBIE MaTEpHabI,
KOHCTPYKIIMOHHBIE MaTepHaybl, KpPacKu, CTEKJIO, KepaMHKa, MaTepualibl [JIs SJIECKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI00pEHUS.

XuMHUsS W 3J0pOBbE YEIIOBEKA: MPABUJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX MPENapaTos,
IpaBHIIa 0e301acHOTO HCTIOIB30BAHUS IIperaparoB OBITOBOM XUMUH
B TIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIC CBSI3H.

Peanuzamnus MeXNpeAMETHBIX CBA3€H MpU M3ydeHHUH OOIIEel U HEOpPraHU4YEeCKONH XMMHH B
11 xmacce ocymiecTBIsETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,




TaK W MOHSTHH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIHAKJIA.

OO01ure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAYUHBIH (DAKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TIEePUOIUIHOCTh, HAOIIOICHUE, SKCIEPUMEHT, MOJACIUPOBAHUE,
U3MEpPEHHUE, SABJICHHE.

®dusmka: marepus, dHEpPrusi, Macca, aroM, AJIEKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOTI,
pPalMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYCCKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHME BEIIECTBA, PU3MUCCKUE BETMYMHBI U €AMHUIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocHcTeMa, Omocdepa, Makpo- ¥ MHKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi TPOMBIIIUICHHOCTb, METaJUTYPTHsl, IIPOU3BOJICTBO CTPOUTEIIBHBIX

MaTcepuraosB, CEIbCKOXO03S1CTBEHHOE IMpou3BOACTBO, nuiieBas IMPOMBIIIJICHHOCTD,
(bapMaHeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX mpenaparos,
IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTcepuraioB, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HAaHOTCXHOJOI'NH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XHMMHWU HA
HFA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHUS OOYYAOIIMMUCS
porpaMM CpeAHero ooIero oopazoBaHMs (JINYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM uid pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IpOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOIXOIAOM B CTPYKTYpE JIHYHOCTHBIX
pe3yJbTaTOB OCBOGHMS MpeaMeTa «XUMHs» Ha YpOBHE CpeAHEro oouiero oOpa3oBaHMs
BBIJICJIEHBI CIIEAYIONIHE COCTABIISIONINE:

0CO3HaHHE OOYYAIOIIMMHCS POCCUMCKON TIpa){IaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOTIPEICIICHUIO;

HaJINYMe MOTUBAIMH K 00yU4eHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHWH JTMYHOCTH HA OCHOBE KIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULIUN 0a30BOM HAyKU XMMUH;

TOTOBHOCTh M CITOCOOHOCTH OOYYaroIIUXCs PYKOBOJICTBOBAThCS B CBOEH NEATEITHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHUCTEME XHUMHYECKOIO
oOpa3zoBaHus;

HaJIMYMe TMPABOCO3HAHMS HKOJOTHUECKOW KYIbTYpPHl M CIOCOOHOCTH CTaBUTh €U U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pPE3YNbTaThl OCBOCHMS MpenMeTa «XUMHs» JOCTHraloTCsl B EIUHCTBE
y4eOHOM H BOCIHTATETBHOW JICATEIIFHOCTH B COOTBETCTBHH C T'YMAaHHCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMH M HJeaJaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU W TPAaBWIAMH TOBEICHHS,
CIOCOOCTBYIOIIMMH TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBIJICHUS
JTUIHOCTH 00yYaIOIUXCSI.



JIM9HOCTHBIE Pe3yNbTAaThl OCBOCHHSI MPEAMETa «XHUMUS» OTPAKAIOT CHOPMUPOBAHHOCTH
OIBITa TO3HABATEIBHON M MPAKTHYECKOW MACATEIBHOCTH OOYYAIOMIMXCS 10 pealn3aiuu
MPHUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YUCJIC B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HaHUS O0YUYAIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX TPaB M 00s3aHHOCTEH, YBaXKCHUS K
3aKOHY U MPABOIIOPSIKY;

MPEJICTABICHUS O COLMAIbHBIX HOPMAaX W TPAaBHIAX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOHW JEATEILHOCTU MPU CO3JaHUU y4EOHBIX MPOCKTOB,
peleHrH y4eOHBIX ¥ ITO3HABATEIBHBIX 33/1a4, BBIMIOJIHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTBI IPYTHX
NIPY aHAJIU3€ Pa3IMYHBIX BUJOB YUYEOHOH NESTEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

[ICHHOCTHOTO OTHOIICHUSI K MCTOPHUYECKOMY M HAyYHOMY HACICIUI0 OTEYECTBEHHOU
XUMHUU;

YB@KEHHSI K TPOILIECCY TBOPYECTBA B OOJACTH TCOPUHM U TPAKTHUECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKEHUS HAYKU €CTh PE3YJIbTAT JIUTEIBHBIX HAOJOJICHUN,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, IIOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB;

WHTEpeca ¥ II03HABATEIIbHBIX MOTHBOB B TIIOJIYYCHHHM U TOCICIYIOIIEM aHAJI3e
UH(POPMAIIUHU O TIEPETIOBBIX TOCTHKCHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHMUSI, STHYECKOT'O TIOBEIICHHS;

CIIOCOOHOCTH  OIICHMBATh CHUTYaIluW, CBS3aHHBIE C XHUMHYCCKUMH  SIBICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh HAa MOPAIbHO-HPAaBCTBCHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBaTh CBOE IOBEJIICHHUE W TIOCTYNKH CBOMX TOBApUIICH C IO3UIHHA
HPABCTBCHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TIOCIICICTBUN ITHX MOCTYITKOB;

4) ¢popMHUPOBAHMS KYJIBTYPBI 3/10POBbSI:

MOHMMAaHUS IIEHHOCTeH 370poBOro M Oe3omacHOro obOpasza >KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOoIeHnsT TIpaBuJI 0€30MacCHOr0 OOpalleHHs] C BEHIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOH €S TEIHHOCTH;

MOHMMAHUS [IEHHOCTH TMPaBWI WHIWBHIYAJILHOTO M KOJUJICKTUBHOTO 0€30I1acHOTO
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJCTBUH W HENPHSITHS BPETHBIX MPHUBBIUCK (YIOTPEOJICHUS aJKOTOJIS,
HapKOTUKOB, KYPEHHUS);

5) TPy10BOT'0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JIeATEIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM U IPYTHX BUAAX JACSTCIHLHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYacTHE B pEIICHUU TMPAKTUUYECKHX 3a7ad COIHAbHOMN
HAIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY H3Y4YeHHIO Mpodeccuil pa3audHOTO poja, B TOM YHKCIE Ha
OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUI 110 XUMHUU;

YBaXXEHHUS K TPYY, JIOISAM TPyia U pe3yibTaTaM TPYAOBOH JeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYaIbHOW TpPAaeKTOPHH 0Opa3oBaHUS,
Oynyiieit mpodeccun U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB M MOTPEOHOCTEN 00IIeCTRa,

6) 3K0JI0rM4eCcKOr0 BOCIIHTAHHUS:

9KOJIOTHYECKH I1eIeCO00Pa3HOro OTHOMICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHMMAaHHUS TJI00AJBHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMHYECKUX
MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbI;



OCO3HAaHUS HEOOXOIUMOCTH MCIOJB30BaHUS JOCTHKCHUN XUMHH ISl PEIICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOI'O HENPUATUS ACHUCTBUM, NPUHOCAIIMUX BpEI OKPYXKAIOLIEH NPUPOIHOU cpele,
YMEHHMsI MPOTHO3UPOBATH HEOIArONPUATHBIE YKOJIOTMUYECKUE MOCIEACTBUS MPeIPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJU4Msl PA3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTMYECKOM KYJIbTYpbl, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHON M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMOPOoOHH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;

MOHWMAHUS CHENUPUKA XHMHH KaK HayKd, OCO3HaHHUS €€ poiau B (POPMUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH LEIOCTHOTO MPEICTaBICHUs 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHruu IpodsieM COXpaHEeHHUs TPUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JUIsi COBPEMEHHON NMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXKHOW POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MHUIIEBOM M HKOJIOIMYECKOil Oe30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
00€CTeueHNN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO 4YjIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHOW TI'PaMOTHOCTH: TOHMMAHHUS CYIIHOCTH METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJMyYyaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUS SBJICHUN OKPYXAIOLIEr0 MHUpa U MPOUCXOMSIIIMUX B HEM HM3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BATh XUMUYECKUE 3HAHUS TSl PEIIeHUs MpodIemM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U MCCIIEJOBATENBCKOM AESITENbHOCTH;

TOTOBHOCTA W CHOCOOHOCTH K HEMpPEepPhIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYE€HHUIO HOBBIX 3HAaHUW MO XHUMHHM B COOTBETCTBUU C IKMU3HEHHBIMU
MOTPEOHOCTSIMU,

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3nuuHbiXx cdepax mpodeccuoHambHOMI
JesATeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yibTaTbl OCBOGHHSI Y4eOHOro mpeamera «XHMHS» Ha YpPOBHE
CpeaHero odmero 0opa3oBaHus BKIOYAIOT:

3HAYUMBbIe JIIs1 (DOPMHUPOBAHHS MHPOBO33PEHUS] OO0YUYAIOMINXCS MEKIUCIUTUIMHAPHBIC
(MexmpenMeTHbIe) O0IeHayuHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO,
SHEPIrus, SIBIEHUE, MpPOLEecC, CUCTeMa, HAyYyHbIH (aKkT, MPUHLUI, TUIO0Te3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIeI0BaHUE, Ha0II0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  ydyeOHble  JeiicTBuA  (TMO3HABaTeNbHbIE,  KOMMYHHUKATHBHBIE,
perynatuBHble), oOecneunBaromue (GopmupoBaHue (PYHKIMOHAJIBLHOW T'PAMOTHOCTH H
COLIMAJIBHOW KOMIETEHIIMH 00y4aroInxcs;



CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ HCIIOJIb30BaTh ~ OCBOEHHBIC  MEKIUCIUILUIMHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS B IT03HABATCIBHOW U
COLIMAJIbHON IIPAKTHKE.

MeTtanpeaMeTHbIE Pe3yNbTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCAIBHBIMU YYCOHBIMH
[103HABATEIbHBIMUA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OBJIaIIeHHe YHUBEPCAJIbHBIMHA y‘lCﬁHLIMI/I NMo3HaBaTeJIbHbBIMU HeﬁCTBHHMH:

1) 6a3oBble JIOTHYecKHE AeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh U aKTyaJlU3UpOBaTh MpoOJEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeneNaATh LEeNU [JeATEeIbHOCTH, 3ajaBas IapamMeTpbl U KPUTEPHUM MX JOCTHIKCHMS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IOCTABICHHBIMU LIEISMU;

UCIIOJIb30BaTh MPH OCBOEGHUM 3HAHUI MPUEMBI JOIMYECKOI'O MBIIUICHUS — BBLACIATDH
XapaKTepHble MpPU3HAKK TOHATHM W yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOLLME MTOHATUS AJIs1 O0ObSICHEHMSI OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB M XUMHUUECKUX PEAKIINI;

yCTaHaBJIMBATh PUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTh JIOTMUECKHUE pacCyXJE€HUsS (MHIYKTHBHbIC, JECIYKTHUBHBIE, 110 aHAJIOTUH),
BBISBJISAT 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBAEMbIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

IPUMEHSATh B MPOLECCe MO3HAHMS, MCIOJIb3YeMble B XUMUU CUMBOJIMUYECKUE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPECTABIECHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIE€MEHTA,
XUMHYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/]ay, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIE MPEJCTABIICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINN;

dbopMynupoBaTh LEIM U 3aJa4d  MCCIEIO0BAaHUS, HCIOJIb30BATh IIOCTABJIEHHBIE W
CaMOCTOSITENIHO c(hOPMyTUPOBAaHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJ€Th HAaBBIKAMH CAMOCTOSATENBHOTO IUIAHUPOBAHMUA M TPOBENEHUS YYCHMUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 32 XOJOM IPOIIECCa, CaMOCTOSITENBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

pUOOpPETaTh OMBIT YYEHWYECKOW HCCIIEN0BATENbCKOM M IPOEKTHOM JEATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY TIIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUSI.

3) padora ¢ nnpopmanmeii:

OPUEHTUPOBAThCS B Pa3IMUHBIX HCTOYHUKAX HWHPOpManuu (HAYYHO-TIOMYJIspHAs
JaUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh HHGOPMALIMIO Pa3IWYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl U TMPUMEHSATH pa3lIMYHbIE METOJAbI IpPHU TOUCKE U OTOOpe
uHpOopMannu, He0OOXOAMMOM IS BBITOJIHEHHs YUeOHBIX 3a71a4y ONpeeEHHOTO THIIa;

pUOOpEeTaTh OMBIT HCIOIb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (hOpMy IMpeacTaBieHUs HH(GOPMALUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);



UCIOJIb30BaTh HAYYHBIM $3BIK B KauyecTBE CpEICTBA IpH paboTe ¢ XUMHYECKOU
uH(popMmaren: TPUMEHATh MEXKIpeAMETHbIC ((DU3nYecKue W MaTeMaTU4YeCKHWe) 3HaKd |
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCTIOJIB30BaTh M IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH.

OBnaneHne YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM

3aJjaBaTh ~ BOMNPOCHI 110  CYIIECTBY OOCYXKJaeMOHM TeMbBl B  XOJe JHajiora
W/WIA JUCKYCCHUHU, BBICKA3bIBaTh HIEH, (DOPMYIHpPOBATH CBOM MPEUIOKECHHUS OTHOCHUTEIBHO
BBITIOJTHCHHMS ITPEIJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTALMEH pEe3yJIbTaTOB IMMO3HABATEIHHOW AESITEIBbHOCTH, MOTYYCHHBIX
CaMOCTOSITCJIbHO HWJIM  COBMECTHO CO CBEPCTHHKAMH IPU  BBINOJHCHUM XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peau3aiuu y4eOHOTO IIPOEKTa u (dbopmyarpoBaTh BBIBO/IBI
o pe3yJbTaTaM MPOBEACHHBIX HCCICOBAHUA IyTEM COTJIACOBAaHUS TIO3UIMA B  XOJe
o0cyxeHusI 1 0OMEHa MHEHUSIMHU.

OBJaagenue YHUBEPCAJIBbHBIMHA PEryJIsiTUBHBIMU JeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBaTh U OCYLIECTBISATh CBOI IO3HABATENBHYIO JESTEIbHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii alrOpUTM JIeHCTBUH NPU BBINOJHEHUH Y4EOHBIX M MCCIENOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee A3(PPEKTUBHBIN CIIOCOO UX PELIEHUs C YYETOM MOJIyYEHHUS! HOBBIX 3HAHUIM O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILLECTBIISITh CAMOKOHTPOJb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOAHalIM3a U
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpeameTHBIEC pE3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XUuMHUs OTPaXKaIOT:

c(OpPMUPOBAHHOCTH MPEJCTABICHUN 0 XUMUUYECKON COCTABIISIIONICH €CTeCTBEHHO-HAYYHON
KapTI/IHH MI/Ipa, pO.]'II/I XUMHUHU B IIO3HAHUUN SIBJ'IeHI/Iﬁ HpI/IpOHBI, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOHM [Isl pelIeHuUs
MPaKTUYECKUX 3a/1ad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOJHOM CpeliE;

BJIAJICHUE CHCTEMOM XMMHYECKHUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOMOJIArarouIue
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJia, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaméHHasi), MOJb, MOJISIpHAsT Macca, MOJSIPHBI 00BEM, YIIEpOAHBIA  CKEIeT,
GyHKIIMOHATBHAS TPYIIA, PaJuKai, W30MEpHs, M30MEpPhI, TOMOJOTHUECKHN psij, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAEPKAIIME COCIUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUYECKUX
BemectB  A. M. BytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,



CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAlUe B OCHOBE IOHUMaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrMUECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM UCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
Y IPAKTUYECKOM JEeATEIBbHOCTH YEI0BEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU ONMCAHUU COCTABA, CTPOCHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUI;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IJISi COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
Y YpaBHEHUN XMMHYECKUX PEAKLUH, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHWUYECKHX BELIECTB
JUISL WJUTFOCTPALUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMUBATH MPUHAAJIC)KHOCTh U3YYECHHBIX OPTaHUYECKUX
BEIIECTB II0 HUX COCTaBYy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIe COEAMHEHUH
(YrmeBomopobl, KHCIOPOA M a30TCOAEpKAlllMe COCIUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHMS), JTaBaTh UM Ha3BaHWs 1o cucrtemMatuyeckor HomeHkiatype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHMs OTACIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, MPOIUIIEH,
alleTUJICH, STHJICHIJIMKONb, TIHALEPUH, (EHON, (OpMabACTHIl, aleTalbJIeTnu], MypaBbUHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KHUCIIOTa, CTE€APUHOBAsl KHUCIOTA, TIIOK03a, GpyKTO3a,
Kpaxmall, LeJUT0J103a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENENATh BUAbl XUMUYECKOW CBS3M B OPTaHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI MPUMEHSTH TOJOKEHHS] TEOPUU CTPOCHUS OPraHMYECKHX
BemectB A. M. BytnepoBa st 0ObsCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA TUIIMYHBIX IIPEACTABUTENICH PA3IMYHbBIX KJIACCOB OPraHUYECKUX BEILECTB
(meran, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, YTHJIECHTINKOIb, TIUIEPUH, (EHON, alleTalbJIeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, UeJI0j03a, aMHUHOYKCYCHas KHCIOTa), WJUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX DPEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHHUKU YIJIEBOJAOPOAHOTO ChIPbS
(HedTb, TPUPOHBIA Ta3, Yrojb), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE NPUMEHEHUE
IPOAYKTOB NEPepadOTKHU;

c(OpPMUPOBAHHOCT YMEHMHM TNPOBOJUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU O H3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOHBIX BEIIECTB
WJIH TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJCTh CUCTEMOW 3HAHHM 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHUSI, WCIHOJb3yEMbIX B XWMHUHM TNpPU HM3YUYEHUH BEUIECTB MU XHUMHUYECKUX SIBJICHUH
(HaOmrofieHMe, UW3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpaBUiIa MOJIb30BAaHUS XMMHUYECKON MOCYA0 u
1abopaTOPHBIM 000PYIOBAHHEM, a TAK)KEe MPaBUiia 0OpaIEHUs C BEIIECTBAMUA B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHUU, MOJYUYECHUE HTUIICHA U U3YYEHHUE ero
CBOICTB, KaueCTBEHHbIE pEAKIMH OpPraHUYECKHX BEIIECTB, JEHaTypalus OeIKOB Npu
HarpeBaHUM, IIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUHU C NMpaBWJIAMH TEXHHMKH 0€30MacCHOCTH
npu oOpallleHuu C BElIeCTBaMU U JJaOOpaTOpPHBIM 00OPYI0BaHUEM, MPEJCTABIATH PE3YIbTAThI



XUMHUYECKOTO JKCTIepuMeHTa B (GopMe 3amucH ypaBHEHUM COOTBETCTBYIONIUX pPEAKIUN U
(dbopMynTupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoM nHpopmanuu, MHTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAATh TpaBWJIa SKOJOTMYECKH LIEIeco00pa3Horo
MOBE/IEHNUsA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0OCO3HABATH OMACHOCTh BO3JICUCTBHS HA YKUBBIE OPraHU3MBbI
onpeAeNéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokazatens [IJIK, moscusate Ha
npuMepax crocoObl YMEHBIICHHS U MPEJOTBPAIICHHUS X BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JUIs OOy4YaroIIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBIICHUII;

JUISL CIIETIBIX M CITA00BUASAIIMX O0YJAIOIIUXCs: YMEHUE HCII0JIb30BATh PENbe(hPHO-TOUCUHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOImIass M HEOpPraHUYecKas XUMUS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh TPEACTABICHUH: O XHMHUYECKOW COCTABJISIIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (OpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TMPaKTUYECKHX 3a/7ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbBIO U MIPUPOJTHOU Cpelie;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOpAs BKJIOYAET: OCHOBONOJIATAOUINe
NOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAas, WOHHAs, MeETa/NInYecKkas, BOJOPOIHAA),
KPUCTAJUIMYECKAss  pPEIIETKA, THUIBI XUMHYECKUX  PEAKIUh, pacTBOp, DJIEKTPOIMUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHUYECKAs JUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  peaklMM, XHUMHYECKOE€ paBHOBECHE); TEOPMH U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTUM MPU XUMUYECKHX
pEaKIusix), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE IOHMMAaHWS MPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHH,
dakTonornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JACSITEIHBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKN TOHSATUH, YCTAaHABIMBATh
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIME MOHSATHS MPU ONMHCAHUUA HEOPTaHUYECKHX
BEILIECTB U UX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOJIH30BAaTh XUMHUYECKYIO CHMBOJUKY JJISI COCTaBJICHUS
dbopMyn BENIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMATHUECKYI0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil Tas,
YIJIEKUCIIBIA Ta3, aMMUaK, Tall€Has W3BECThb, HeraméHas HM3BECTb, IUThEBAs COAA, MUPUT U
ApyrHe);

c(OpPMUPOBAHHOCTh YMEHUN ONPEENITh BAIIGHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKUX
AJIEMEHTOB B COCTMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIeHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOJHAs) B COCAUHEHUSX, TUIN KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO
BeIleCTBA (aTOMHAs, MOJEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUN;



c(OpMUPOBAHHOCTh YMEHHI YCTAHABIIMBATH MPUHAIC)KHOCTh HEOPTAHMUECKUX BEIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe COeIMHEHUHN (IIPOCThIE BEIECTBA — METAJUIBI U
HEMETAJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHBIC THAPOKCHUJIBI, COJTH);

cOpMHUPOBAHHOCTh ~YMEHHMM  pPAacKpbIBaTh CMBICH Iepuogudyeckoro 3akonHa [l
W. MenneneeBa # JEMOHCTPUPOBATH €ro  CHCTEMATHU3HPYIOIIYIO, OOBSCHUTCIBHYIO |
MPOTHOCTUYECKYIO (DYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHUE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMBI XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, UCMONb3ys MOHITUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPIETUUYCCKUE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUHN 10 mepuojam u rpynmnaM [lepuogudeckoil CucTeMbl XMMUYECKUX 3JIEMEHTOB /.
W. Menpeneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCHIBATH) OOIINE XUMUICCKUE CBOMCTBA
HEOPraHWYECKUX BEILIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3U MEXJy HEOPTraHMYECKMMHU BEIIECTBAMHU C IOMOINBI0 YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUid;

c(OPMUPOBAHHOCTh YMEHHUS KIIACCU(PHUIIUPOBATH XMUMHUYECKUE PEAKIUH TI0 Pa3THYHBIM
npu3HaKaM (YMCIy U COCTaBy pEarupylolIuX BEILIECTB, TEMJIOBOMY 3(QexTy peakuuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPATUMOCTH PEaKuy, Y4aCTUIO KaTallu3aTropa);

c(OpPMUPOBAHHOCTh YMEHUHN COCTABIISITh YPAaBHEHUS PEAKIUN Pa3NUYHBIX TUIIOB, MOJIHBIC
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUUTHIBAsl YCIOBHUS, MPU KOTOPBIX 3TH
peakLMu UYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIMHU, TOATBEPXKIAIOIINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECCTB;

c(OpPMUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OaaHca ATUX PEaKIUii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCIMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3UUHbIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIlHero Bo3aencTBus (mpuniun Jle [arensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh XUMUUYECKUE MTPOIIECCHI, JICKAIINE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIMX HAYYHBIX MPHUHIIUIAX U IKOJOTHYECKUX MPOoOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh yMEHHUH TMPOBOJAUTH BBIYHCICHUS C HCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi 0N BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3(deKra peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHHUS MACcChl BEIIECTB, IPEBPAIIICHHS U COXPAHEHUS DHEPTUH;

c(OpMUPOBAHHOCTh YMEHHUI COOMI0OIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IUTAHUPOBATH M BBIMOJHATH XWMHUYECKHH HKCIIEPUMEHT
(paznmokeHue TEpOKCHUIA BOJOPOAA B NPUCYTCTBHHM KaTallM3aTopa, OMpEICIIEHHUE CPEeIbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATILHOTO WHINKATOPA, BIMSHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peakllMd HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluu Ha
cynbdart-, KapOOHAT- W XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE DKCIEePUMEHTATBHBIX
3a7au no Temam «Metamie» U «Hemeramnbl») B COOTBETCTBHM C IpaBUJIAMU TEXHUKH
0e30MacHOCTH NMpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (opMe 3amlucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUpPOBATH BEIBOIBI HA OCHOBE 3THX PE3YJIHTATOB;



C(I)OpMHpOBaHHOCTB yMeHI/Iﬁ KpI/ITI/ILIeCKI/I aHaJII/I3I/IpOBaTL XI/IMI/I‘ICCKyIO I/IH(I)OpMaLII/IIO,
nonyqaeMyro n3 paSHBIX NCTOYHHUKOB (CpC}ICTBa MaCCOBOﬁ KOMMYHI/IKaHI/II/I, I/IHTepHCT %1
APYTHX);
c(hOpMUPOBAHHOCTh YMEHHMH COOJIOJATh IIpaBWja JKOJOTHYECKH IeJIeCO00pa3HOTO
IIOBCACHHUA B 6I>ITy nu prZ[OBOfI OCATCIIBHOCTU B LCJIAX COXpaHCHI/ISI CBOCIoO 3IIOpOBI>$I n
0pr>KaIOH_[eI71 HpI/IpOI[HOf/i Cpcabl, OCO3HABAThb OIIACHOCTb BOS,I[GfICTBI/ISI Ha XHBBIC OpIraHH3MbI
OTmpeeIEHHBIX BEUIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMCHbBIICHUA U IMTPCAOTBPALICHHA UX BPCAHOI'O BOBI[GFICTBI/ISI Ha OpraHr3M 4CJI0OBCKaA,

JUUIA O6yanOIIII/IXCSI C OFpaHI/IUIeHHI)IMI/I BO3MOXHOCTAMU 3IIOpOBI)$II yMeHI/Ie HpI/IMeHHTI)
3HAHUA 06 OCHOBHBIX JOCTYITHBIX MCTOJZIAX ITO3HAHWA BEIICCTB U XUMHWYCCKUX ﬂBHeHHﬁ;

JJIA CIICTIBIX U CJIaGOBI/IZ[SIHII/IX 06y‘-IaIOHII/IXC$IZ yMeHI/Ie HCIIOJIB30BATH penbe(bHo-ToqeqHy}o
cucreMy o6o3Hauenuii JI. bpaiins ms 3anucu XuMudeckux Gopmy.
TEMATHYECKOE IIJIAHUPOBAHUE

10 KJIACC
Ne | HammenoBanwue pa3nenoB u KonuuecTBo yacos DIEeKTpPOHHBIE
/11 TE€M MPOTPaAMMBbI Bcero | Konrponbasie | [IpakTudeckue (mdpoBkIc)
paboThI paboTsI o0pa3oBaTebHbIe
pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
1.1 | [Ipeamer opraHUYECKOM 3
xumun. Teopusi CTpoeHUs
OPraHNYeCKUX COCTMHEHUHN
A. M. bytiepoBa
Wroro mo pazueny 3
Pasznea 2. YriieBoaopoanbl
2.1 | IlpenenbHbBIE YTIIEBOAOPOIBI 2
— aJIKaHBbI
2.2 | HenpenenbHble 6 1
yTIEBOJIOPO/IbI: AJIKEHBI,
QJIKQJTUCHBI, AJTKUHBI
2.3 | ApomaTHyeckue 2
YTJIEBOIOPOIbI
2.4 | [lpupoHbIE HCTOYHUKH 3 1
yTIEBOJIOPOIOB U UX
nepepaboTka
Hroro no paszneny 13

Pasnen 3. Kuciopoacoaep:xamue

OPraHn4e€CKue COCIMHCHUSA

3.1 | Cnuptsl. DeHon 3

3.2 | Anpperunel. KapOboHoBbIE 7 1
KUCHO0THI. ClI0XKHBIE AHPBHI

3.3 | Yrnesonasl 3 2

Hroro 1o pasneny 13

Pa3nes 4. AzoTcoaepskaliyue OpraHi4ecKue coeJHHEeHHUs

4.1 | AMUHBI. AMUHOKHUCIIOTHI. 3
benkn

Hroro 1o pasneny 3

Pa3pnen S. BeICOKOMOJIEKY /IS PHBIE COCAUHEHHUS

5.1 | Ilnmactmaccel. Kayuyku. 2
BonokHa

HWroro no pazneny 2

OBIIEE KOJIMYECTBO 34 3 y 2




‘ YACOB I10 ITPOTPAMME

11 KJIACC
Ne | HammeHnoBaHue pa3ziesnoB U KonnuectBo yacoB DJIEKTPOHHBIE
/11 TEM MPOTrpaMMbI Bcero | Koutponbnsie | [Ipaktudeckue (mudpoBkIc)
paboThI paboThI o0pa3oBaTebHbIe
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
1.1 | CrpoeHue aTOMOB. 3
[Tepuonuueckuii 3aKOH U
IIepuonnueckas cucrema
XUMHYECKHX 371eMeHTOB /].
N. MenpeneeBa
1.2 | Ctpoenue BemecTsa. 4
Mmuoroo0pasue BenecTB
1.3 | Xumuueckue peakuu 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xummst
2.1 | Metamibl 6 1
2.2 | Hemerasibl 9 1 1
2.3 | CBs3b HEOPTraHUYCCKUX U 2
OpPraHUYECKUX BEIICCTB
Htoro no pazneny 17
Pa3zgen 3. XuMus u ;Ku3HbL
3.1 | Xumus u xuznp 4 | |
Htoro no pazneny 4
OBILEE KOJIMYECTBO 34 2 3
YACOB I10 ITPOT'PAMME
MOYPOUYHOE INIJTAHUPOBAHHUE
10 KJIACC
No Tema ypoka KommuectBo wacoB Hara DIEeKTPOHHBIE
/ Bcer | Konrponsn | Ilpaktuyeck | M3y4eHHU 1udpoBbIe
1! 0 bI€ PabOTHI ue paboThl A o0Opa3oBarenbH
bI€ PECYPCHI
1 [Ipeamer 1
OpraHNYeCKON XUMHH,
€€ BOBHUKHOBEHHUE,
pa3BHUTHE U 3HAUCHUE
2 | Teopus cTpoeHus 1
OpPTaHHYECKUX
coenuHeHuit A. M.
Bbytneposa, eé
OCHOBHBIE MTOJIOKEHUS
3 | Ilpencrasienue o 1
KIaccupuKaIuu
OpPraHHYECKUX
BEIIIECTB.
Howmenxknartypa
(cucrematuyeckas) u
TPUBUATBHBIE
Ha3BaHUS

OPraHN4YeCKHUX




BEILIECTB

AJIKaHBI; COCTaB U
CTpOCHHUE,
TOMOJIOTUYECKUU P

Meran 1 3TaH —
IIPOCTEUILINE
MPEJICTaBUTETN
aJKaHOB

AJIKeHBI: COCTaB U
CTPOEHUE, CBOKCTBA

OTUJEH U IPONWICH
— npocTenume
IIPEICTaBUTENIN
QJIKCHOB

[IpakTrueckas paboTa
No 1. «ITonyyenue
3TUJIEHA U U3YYEHUE
€ro CBOMCTB»

AJKaaueHsl.
byranuen-1,3 u
MeTtunoyraaueH-1,3.
[Tonyuyenue
CHHTETHYECKOTO
Kay4dyKa U PEe3UHBI

10

AJKHWHBI: COCTaB U
0COOEHHOCTH
CTpPOEHUH,
TOMOJIOTUYECKHM ps/I.
Anerniaen —
MIPOCTEUILINI
MPEICTABUTEND
AJIKMHOB

11

Brruncnenus mo
YPaBHEHUIO
XUMHYECKON peaKiuu

12

ApeHbl: 6eH301 U
TONyoJ. TOKCHYHOCTH
apeHoB

13

I'eneTnyeckas CBsI3b
YTJIEBOJAOPOIOB,
MPUHAJICKAINX K
pa3IMYHBIM KJIacCam

14

[IpupoaHbie
HCTOYHUKH
YIJ1€BOAOPOIOB:
IIPUPOAHBIN ra3 u
MOMYTHBIE HEPTAHBIE
rassl, HeTh U
MPOAYKTHI €€
nepepadoTKu

15

[IpupoaHbie
HUCTOYHUKHU




YTIIEBONOPOOB:
IIPUPOJIHBIN ra3 u
HIOIYTHBIE HEPTSIHbIE
rassl, HeQTh U
MPOJTYKTHI €€
nepepadboTKu

16

KonTponbnas pabora
0 pazzaeny
«YTJI€eBOAOPOIBD)

17

IIpenenbubie
OJTHOATOMHBIE
CIIMPTBL: MCTAHOJI U
sTaHoi. BogopoaHas
CBSI3b

18

MHoroatoMHbI€
CITUPTHI:
STHJICHTJIMKOJIb U
TIIMLEPUH

19

®deHo: cTpoeHue
MOJICKYITHI,
(dbuznvecKue u
XUMHUYCCKHE
CBOICTBA,
MIPUMCHCHHE

20

AJLIernanr:
dbopManbaerua u
aneTaIbICTHI.
Atnieton

21

OnHOOCHOBHBIE
npeebHbIe
KapOOHOBBIE

KHCJIOTBI: MypaBbHHAS
U YKCyCHasi

22

ITpakTryeckas pabora
Ne 2. «CsoiicTBa
pacTBopa yKCyCHOM
KHUCIIOTBI»

23

CreapuHoBas u
OJIEMHOBAsI KUCIJIOTHI,
KaK MpeCTaBUTENN
BBICIIMX KapOOHOBBIX
KHUCJIOT

24

MpEbI1a Kak coan
BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
JIIeUCTBUE

25

CrnoxHble 3¢upbl KaKk
IIPOU3BOJIHBIE
KapOOHOBBIX KUCIOT.
I'maponus cioXxHbIX

3¢upoB

26

XKupsl: runponus,




NpUMEHEHHE,
Ouosiornyeckas poJb
)KUPOB

27

VrieBoasl: COCTaB,
KJIacCU(pUKAIIHS.
Baxueiiue
MIPEJICTAaBUTEIIN
TIII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u
LIEJUTI0JI03a KaK
IIPUPOHBIC
IIOJINMEPBI

29

KontponsHas pabora
0 pazaeny
«Kucnopoaconepxarii
1€ OpraHuYeCcKue
COeMHEHUS»/
Bcepoccutickas
poBepoyHas paboTa

30

OOmas
XapaKTePUCTHKA
a30TCOJICPIKAIINX
OpPraHHYECKUX
CcoeIMHEeHUN /
Bcepoccutickas
IIpOBepOYHas paboTa

31

AMUHBI: METWJIAMUH
U aHUJINH

32

AMIHOKHCITOTHI KaK
am(oTepHbIe
OpraHUYECKUE
COCIUHEHHS, UX
OHOJIOTHYECKOE
3HadyeHue. [lenTuapl.
benku xak
MIPUPOIHBIE
BBICOKOMOJICKYJISIPHBI
€ COCIMHCHUS

33

OCHOBHBIE TTOHSITHUSA
XUMHH
BBICOKOMOJICKYJISIPHBI
X COCOUHEHMI

34

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBI
X COCITUHCHHUH.
IInacTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB IIO
ITPOTPAMME

34




11 KJIIACC

Ne
1/
I

Tema ypoxka

KonnuectBO yacoB

Bcer

KonTpoisba
bIe PabOTHI

[IpakTrueck
ue paboThl

JlaTa

U3Y4YEeHH
o

DNEeKTPOHHBIE
udpoBbie
o0Opa3oBaTenbH
BIC PECYPCHI

XUMUYECKUI PJIEMEHT.
ATOM. DeKTpoHHAas
KOH(HTypanus aTOMOB

[lepuoauueckuii 3aKoH
u [lepuonnueckas
CHUCTEMa XUMUYECKUX
anemenTtoB [l. U.
MenpneneeBa, UX CBS3b
C COBPEMEHHOM
TEOpHUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
XUMHYECKHUX
3JIEMEHTOB U UX
COCIMHEHUH I10
TpYyIIaM U MePUOIaM.
3HaueHHE
MEPUOJUYECKOTO
3aKOHA ¥ CUCTEMBI
XUMHYECKHAX
sneMmenToB ..
Menpaeneena B
pa3BUTUHN HAYKH

CrtpoeHue BeniecTna.
XuMuueckas CBSI3b, €&
BHUIbI;, MEXaHU3MBI
o0Opa3oBaHus
KOBAJICHTHOM CBSI3H.
Bonoponnas cBsa3b

BaneHTHOCTS.
DIEKTPOOTPULIATETHLHO
cTh. CTernenn
okucieHus. Bemectsa
MOJIEKYJIIPHOTO 1
HEMOJIEKYJIIPHOTO
CTPOEHUSA

[TonsTue o gucniepcHbBIX
cucremax. IcTuHHBIE 1
KOJUIOUTHBIE PACTBOPBI.
MaccoBast 1o
BEILIECTBA B PACTBOPE

Knaccudukanms u
HOMEHKJIaTypa
HEOPTaHUYECKHUX
COCIUHEHMI.
I'emeTnyeckas CBA3b




HEOPTaHUYCCKUX
BCIICCTB, Pa3JIMYHbIX
KJIaCCOB

Knaccudukanus
XUMHUYECKHUX PEaKIHii B
HEOPraHUYECKON U
OpraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs
Macchl BEIIECTB; 3aKOH
COXpaHEHUs U
MpEeBpaLICHHs SHEPTUU
IMpU XUMHUYCCKUX
peaxusax

CKOpOCTh peakiuu.
OOpaTtumble peakiuy.
XUMHYECKOE
paBHOBecHE

10

[IpakTuyeckas padora
Ne 1. «Bnusgnane
pa3uyHbIX (HaKTOPOB
Ha CKOPOCTh
XAMHYECKON PEAKIIUN»

11

DIIEKTPOIUTHYECKASI
muccoruanus. Ilornsrue
0 BOJOPOJHOM
nokazatene (pH)
pactBopa. Peakuuu
HOHHOT'0 OOMEHa.
I'unponus
OpTraHU4YC€CKUX 1
HEOPTraHUYECKHUX
BEIIESCTB

12

OKHUCIIMTENIHLHO-
BOCCTAHOBUTEIIbLHEIE
peaxiuu. [Toustue 06
AJIEKTPOJIN3E PACIIIIAaBOB
U PaCTBOPOB COJIEU

13

KonTponbHas pabora
10 pasjeny
«Teopernueckue
OCHOBBI XUMHUU»

14

MeTtamiel, ux
MOJIOKEHUE B
ITepuoanueckoit
CHUCTEME XMMUYECKUX
anemenToB /l. U.
Menaeneesa u
0COOEHHOCTH CTPOCHUS
aTomoB. Obmue
¢buznyeckue cBoiicTBa
METaJUIOB

15

CI1aBel METAILIOB.




DJIEKTPOXUMUYECKU I
P HAIPSKCHUI
METaJUIOB

16

XHUMHUYECKHE CBOMCTBA
BOKHCHIITNX METaJIJIOB
(HaTpuii, Kaui,
KaJIBIIMi, Mardui,
AITIOMHUHUI) U UX
COCIMHEHUN

17

XUMHYECKUE CBOUCTBA
XpoMa, MeJI U UX
COeTUHEHUN

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJie3a U UX
COE€IMHEHUN

19

[IpakTuyeckas padora
Ne 2. "Pemenue
OKCIIEPUMEHTATBHBIX
3a7a4 10 TEME
«MeTtaiie»"

20

Hewmerannel, ux
ITOJIOKCHHE B
ITepuoanueckoit
CHCTEME XMMHUYCCKUX
sneMeHToB /[. H.
Menpaeneena u
O0COOEHHOCTH CTPOCHUS
aToOMOB

21

®dusnueckue CBOMCTBA
HEMETAJUIOB.
Amnotponus
HEMeTaJuIoB (Ha
IIpUMepe KUCI0poJa,
cepsl, pocdopa u
yriaepona)

22

XUMHYECKHE CBOWCTBA
rajioreHoB, Cepbl U X
COeTMHEHNN

23

XUMHYECKHE CBOUCTBA
a3ora, gpocdopa u ux
COEeTMHEHNN

24

XMUMHYECKHE CBOMCTBA
yriiepoja, KpeMHUS U
UX COCOUHEHUU

25

IIpumeneHne
Ba)KHEHIITNX
HEMETAJIJIOB U MX
CO€UHEHMI

26

0O00011eHne n
cucTeMaTu3aIus
3HAaHUH 110 TEME
«Hemeranab.




Brraucnenus no
YpaBHEHUSAM
XUMHYECKUX PEaKIui U
TEPMOXUMHUYECKHUE
pacuEThl

27 | IlpakTuueckas pabota
Ne 3. «Pemenue
IKCIIEPUMEHTATBHBIX
3a7a4 10 TEME
"Hemeramnbl"»

28 | KontpomapHas padota
o TeMaM «MeTaJuib)
u «Hemertamie

29 | Heopranuueckue u
OpraHUYecKHe
KHCIIOTBI.
Heoprannueckue u
OpraHHYecKue
OCHOBAHHUSI

30 | AmdorepHsbie
HEOpPraHUYECKHUE U
OPraHUYEeCKHe
COEIUHCHHS.
TI'enernueckas cBI3b
HEOPraHUYECKUuX 1
OPraHUYEeCKHUX BEIIECTB

31 | Ponab xumuu B
obecrneueHn
AKOJIOTHYECKOM,
SHEPreTUYECKON U
MUIIEBOM
0€30I1aCHOCTH,
pPa3BUTUHU MEJMIMHBI

32 | IlpeacraBienus oo
OOIIMX HAyYHBIX
NPUHIAITAX
IIPOMBIIIIIEHHOT O
MOJTYYEHHS BAKHEUIITNX
BELIECTB

33 | YenoBek B Mupe
BEILIECTB M MATEPHAIIOB

34 | Xumus v 310pOBbE
YeJIoBeKa

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

34




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O
MPOLECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* Xumus, 10 xnace/ I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. AkunoHepHoe 001ecTBO
«M3narensctBo «IIpocBemenne»

* Xumus, 11 xnacce/ I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. AKunoHepHoe 001ecTBO
«M3narenscTBo «IIpocBemenne»

METOANUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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