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MNOSCHUTEJIbBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOSHUs (emepalbHOi 00pa30BaTEeIbHONM MPOTPAMMEI CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanrbHOM TOCyIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBaHusi yueOHOTo mpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHUH «CTpareruu pa3BUTHS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon a0 2025 roxa» (Pacnopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeru 0O0y4eHUs, BOCIUTAHUS U Pa3BUTHUS O0y4alOUIMXCA CPeICTBAMU y4eOHOro mpeameTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABHMIIM KOHIICTITYyalbHBIE TOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHUE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM 4YacThl0 UX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHHSI U OOIIEH KYJIbTYPHI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00yJaroIIUXCS HA YPOBHE CPEIAHETO
o01rero 0O0pa3oBaHuUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOSHHUE
KOTOPOTO ONpEIENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenM(pUKH HAyKd XHUMHH, &
3Ha4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTePHAIBHOM KM3HM OOIIECTBA, a TAKXKeE ¢ yUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOy0 pojib B COBPEMEHHOMN
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOU KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LIEJIOCTHOIO MPeICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYS C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUS —CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
KU3HU KaK7o0ro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue II00aIbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUSA
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM IENIMU M NPUHIUIAMH CPEJHEro oOmiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kinaccsl, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO MM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COLUYMA,
MPOJOKEHHSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
XuUMUA» 1 «OO011ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 OOIIel XUMHH) M OpraHndeckord xumuu. opMupoBaHUE JAaHHOW CHCTEMbl 3HAHUUN
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranndeckas xuMus» U «O01mas 1 HeopraHmdeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpPEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U JIEKTPOHHBIX IPEICTABICHUM O CTPOCHUM BEILECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BeEIeCTBaxX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKoll XMMHUU IOIYy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEHIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeOpraHuyecKass XUMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUMX W METOJ0JIOTMYECKUX MO3ULIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 00oOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHseTcss B kypcax 10 wm 11 KiaccoB naneMeHTaMu — COJEpKaHUsl, HMEIOIUMHI
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, perieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIbHBIX HCCIIEeI0BAaTeNIbCKUX 3ajad. B 1enom conepkanue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaroImuxcsik MUPOBO33PEHUYECKO OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HMIeH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHWYECKOI0 M OPraHUYEeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMHUHU B PEIIEHUH 3KOJOTMUYECKHX NMpoOJieM, a Takke IpobieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpHAJIOB.

B mulane pemieHust 3amad  BOCIMTAHHWSA, Pa3BUTHUS U COIMANU3ALMK  O0yYaromuxcs
INPUHSTBIE MPOrpaMMON MO XUMHH IOAXOAbI K OINPEAENCHUIO COJAEpKaHUS M IMOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (OpPMHUPOBAHUE YHHBEPCAIBHBIX YUEOHBIX NEHCTBUN, MMEIOLINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JIEATEILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B ITO3HAHUM XUMUU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETro 00pa3oBaHus, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IeJiel M3y4deHHs IpeaMeTa HampaBiIeHHEM IMEpPBOCTENEHHOW 3HAaYMMOCTH
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUEeHHUsI IPeAMETa SBISETCS BIIOJIHE OMPaBAaHHbBIM.

CoriacHo J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3Y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsItOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIIOUEBHIC MOHSTHS,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (GopMHpPOBAHME M PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMA U CHOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAOJIOJACHHEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTum, conmepkatenbHas XapaKTepUCTUKA IEIeH U 3a/1ad U3y4eHHUs MpeaMeTa B
porpaMMe 1Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUH B OOJbIIei
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJepKaHusi OOydeHws,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allnu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHHUSIMH aKTUBHOTO TOJTY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPaKTUYECKHX 3a]1a4.

B cBs3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHS» JOMHUHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajanTanus OOyYalIIMXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAILMX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmm3a W o00paboTku uWHOOpPMAIMK, HEOOXOMUMBIX JUIsI TPUOOPETCHHS OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWMU XUMHUH, a TAKXKE JJISI OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pPa3BUTHE TTO3HABATEILHBIX MHTEPECOB, MHTEIIEKTYATBHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHbBIE



TEXHOJIOTUH JIUIsI TIOMCKA M aHAIN3a YYeOHOHM M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPXKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEIICHHH XMMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHMS HEOOXOJUMOCTH OCpPEKHOTO0 OTHOUICHHS K TPHUPOJIE U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yd4eOHOM 1uTaHe cpeaHero ooOmero oopa3oBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO0miee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHErO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 uvaca (1 yac B Hepeno), B 11
kyacce — 34 daca (1 4ac B Hezemo).

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer oprannuyeckoil XUMuU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTEpUaIOB. Teopus CTpOEHUS OpraHuyYecKuXx coeanHeHnii A. M. bytneposa,
e€ OocHOBHbIe NONOKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COESAMHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  kiaccupukaluM  OpraHMdeckux  BemecTB.  HomeHkiaTypa
OpPraHMYECKHUX COEAMHEHHWH (CUCTeMaTHuecKas) M TpHUBHAJIbHBIE HAa3BaHMA BaKHEHIIMX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YUEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMH Ha UX OCHOBE, MOJECIMPOBAHHE MOJIEKYII
OpPraHMYeCKHUX BEIIECTB, HAOJIOJEHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAICHUIO OPraHUYECKHX BEILECTB IPH HarpeBaHUH (TJ1aBIeHUE, 00YTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKMid psia. MeTaH W 3TaH — mpocTeiiue
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuH 3aMelIeHUs |
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEHIINe
MPEJICTaBUTENIM AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakuuu TUIAPUPOBAHUS,
raJIOT€HUPOBAHMUS, TUIPATAlluH, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TIOIyYEHUE U IIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHHe, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHne CHHTETHUECKOTO KayuyKa U pe3UHBbI.



AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHM psaA. AIETUICH —
NPOCTEUIINNA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy ruIpUpOBaHUS, TAJIOIT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBONCTBA (peakLuu
raJJIoreHUPOBAaHUS W HUTPOBAHUSA), MOJIyde€HHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YraeBOAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEPTSIHBIC Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUYECKHiA, KaTaTUTHYECKHiT), mupoau3. [IpoaykTsl mepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBII yroiib ¥ NPOAYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuun «HedTs» u «YTonby», MOAeTupOBaHUE
MOJIEKYJ YTJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE INPAKTHYECKOW PAaOOTHI:
IIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOJYKTAa PEAKIHMH IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme opranndeckue coeMHEHUS

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHUE, (U3HUECKUE U
XUMHUYECKHE CBOWCTBA (peakUuu C aKTHMBHBIMU METaJlJlaMH, I'aJJOT€HOBOJOPOJAaMHU, FOPEHHE),
IpUMeHeHHe. BogopoaHble CBsI3U MEXAYy MOJIEKYJIaMHU CIUPTOB. JlelicTBHE METaHOJIA U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKA.

MHoOroaToMHble CHUPTHL. JTUJICHIJIMKOIb W TIJIMLEPUH: CTPOEHHE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO IIETOYHBIMUA METaJJIaMH, KaUeCTBEHHAs peaKklus Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUE Ha OpraHu3M dejoBeka. lIpuMeHeHMe TIIHIEpUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOeHHE MOJEKYJbl, (QU3NYecKue U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anprerupl M kemouwvl. DoOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nYeckue u
XMMHUYECKHE CBOMCTBa (peakluy OKMCICHHS W BOCCTAaHOBJICHHUS, KAaUeCTBEHHbBIC PEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNiebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHas U YKCYCHasi KHCIJIOTBHI:
CTpoeHue, PU3NUECKUe U XUMHUECKUE CBOICTBA (CBOWCTBA, 00IIMe I KJlacca KUCIIOT, PeaKIusl
TepuUKanMu), ToJNyyeHHe U mpuMeHeHue. CTeapuHOBas UM OJEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIlEE NEHCTBHUE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. IIpumenenne xupoB. bruonoruueckas poiib KHUpPOB.

YrieBonpl: cocTaB, KiaccuuKaIys yriieBoJoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IpoCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3MYEeCKHe U XMUMHUYECKHe
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHaYHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TJIOKO3bl), HAaXOXAEHUWE B MPUPOJE,
npuMeHeHue, ononorunueckast posib. otocuHTe3. PPyKTO3a KAaK U30MEP TIFOKO3BI.




Kpaxman u nemiono3a Kak mpupojiHble noiaumepbl. CTpoeHue Kpaxmaia U LEeUTI0I03bL.
Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJn3, KaUeCTBEHHAs PEAKIUS C UOA0M).

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HAOJIIOJICHUE U OINKCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE CIHUPTOB, KayeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHoma okcuaoM Mmenu(ll)), MHOroaroMHbIX
crnupToB (B3auMojelcTBHE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMUayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcunom wmenu(ll), B3aumopeiicTBue
Kpaxmajia C HMOJOM), IpPOBEIEHUE MPAKTHUYECKOMl paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnble 3anaum.

Bbuucinenuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BbEMa, KOJIMYecTBa
MCXOJHOIO BEIIeCTBA WJIM MPOAYKTAa pPEaKlUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIOTBI Kak aMm(OTepHble OpraHW4yeckne coenuHeHus. Dusndeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha TWpuUMepe T[KMlKHA). buonormueckoe 3HayYeHHE
amMuHOKUCIOT. [lenTumst.

benkn xak npupoaHble BBICOKOMOJEKYJsIpHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpeTU4YHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, IEHATypauus,
KaueCTBEHHbBIE PEeaKIMK Ha OETKU.

DKCrepUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U WX MPEBpALICHUI: HAOMIOJIEHUE U
ONMCAHNUE JAEMOHCTPALMOHHBIX ONBITOB: JEHAaTypauusi OEJIKOB IPU HArpeBaHUH, LIBETHbIE
peakiuu OeNKoB.

BbicokomosiekyasipHbIe COeTUHEHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPEOHSAs MOJIeKyaspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEpU3aIIis U MOJIMKOHICHCAIINS.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: 03HAKOMIIEHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MpH M3y4eHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak U
MOHSITUH, ABIISAIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: SIBJIEHWE, HAay4YHBIA (akKT, TUIOTE3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KiIacCupUKalus, MEePUOJUYHOCTb, HAOIIOJEHUE, H3MEPEHUE,
DKCIEPUMEHT, MOJIEIIUPOBAHMUE.

®usznka: MaTepus, SJHEPIUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUM YPOBEHb,
BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSHUE BEIIeCcTBA, (GU3MUECKHE BETMYMHBI U €AMHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YTIeBObI, JKUPBI, (DEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: MUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIHE CPEJICTBA,
JIEKaPCTBEHHBIE M1 KOCMETHUYECKHE MTPEMNapaThl, MAaTEPHUAIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMenThl. OCOOCHHOCTH
pacripesie/ieHus] JEKTPOHOB MO0 OpOUTANIAIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHYECKUX 3yeMeHToB . U
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 rpyNIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBA3b. BuUJbl XUMUYECKOW CBs3W (KOBaJEHTHas
HEMoJIsIpHasl U TOJIsIpHAas, WOHHAsA, MeTaulMyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). BogoponHas cBs3b. BajeHTHOCTD.
DneKTpoOTpULATEIbHOCTh. CTeNeHb OKUCIeHNs. VIOHbI: KaTHOHBI M AHUOHBI.

BewecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJZIMYECKON PEIIETKU.

IlonsiTHe O AUCHEpCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPhL. MaccoBas A0
BEILIECTBA B pACTBOPE.

Knaccugukanus Heopranuueckux coequHeHuil. HomeHkiaTypa HeOpraHW4ecKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IuYHBIM
KJIacCaM.

Xumuyeckas peaxkuus. Knaccudukanus XUMHUYECKMX peakluuid B HEOPraHWYECKOM U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoOBecue. (DakTOpbI, BIUAIOIMIAE HA COCTOSTHUE XWUMHYECKOIO PAaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BELIECTB: KHUCJIast, HEUTpaIbHAas, IEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METO/Bl M3YyYEHUsS BEIIECTB U UX IMPEBPAIICHUN: JEMOHCTPALUL
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJII0JAeHHEe U OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3lioKEHHE IEpPOKCHIa BOAOpPOJa B MPUCYTCTBUM KaTallu3aropa,
OIIPENIEJICHUE CPEllbl PAaCTBOPOB BEILECTB € IOMOIIBIO YHUBEPCAIBbHOIO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINH.

Pacuérnrie 3amaun.

Pacu€rbl 1o ypaBHEHUAM XUMHUYECKHUX PEAKIIHI, B TOM YHUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM ITOHATUS «MACCOBAsl JOJIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
anemenToB Jl. M. MenneneeBa M OCOOCHHOCTH CTpOCHHMS aTOMOB. (DU3nMUecKue CBOWCTBA
HEMETAJUIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOJICOACPIKAIIUX KUCIOT, BOJIOPOTHBIX
COCIMHEHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metaioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKCHUN
METAaJIJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPWH, KaJWid, KaJbIlMd, MAarHuu,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHsI METaJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJAbl H3yYEHHUS BEHIECTB M HMX NPEBPALICHUNA: HU3YUCHHE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIICHHWE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBHE THAPOKCHIA ATIOMUHMS C PACTBOPAMU KHCIIOT M IEJIOYel, KaueCTBEHHbBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET IMPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBOM 0€3011acHOCTH,
pa3BUTHU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
peaKuuii.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHUHIUINAX T[POMBIIUICHHOTO TMOJIYyYeHHUs
BaKHCHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHANOB: BAKHEHIINE CTPOUTEIbHBICE MaTEpPHAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XUMHS U 3]I0POBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIEl U HeOpraHMYeCKON XUMUU B
11 xmacce ocymiecTBIseTCsS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE MOHSTHS: HAy4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIaccupuKanus,  MNEepUOJUYHOCTh,  HAOMIOAEHHE,  JIKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.



buonorus: knerka, OpraHmsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepalbl, TOPHBIE TOPOIBI, ITOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHomnorust: XUMHYECKass  IPOMBIIIJIEHHOCTb, METaJUlyprus,  NPOU3BOACTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035CTBEHHOE IIPOU3BOJICTBO, IUILEeBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MAaTE€PUAJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHUS OOYYarOIIUMUCS
IporpaMM CpeaHero oomiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM st pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POTPaMM CPEAHEr0 O0IIET0 00pa30BaHUs SIBISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJICJIEHBI CJIEIYIOLINE COCTAaBISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTU U CaMOOIIPEIETICHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATbCS B CBOEHM JESATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIuyHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHUS» JOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCMUTATENBHOM JIEATEIHHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
IpaXAaHCKOro OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU M TpaBUJIAMU IOBEACHUS,
CIIOCOOCTBYIOLTUMH TPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U HPAaBCTBEHHOTO CTAaHOBICHUS
JUYHOCTH 00YJarOIINUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT cHhopMHUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TPAKTHUECKON MAESITETbHOCTH OO0YyYarolIMUXCcs M0 pealu3alnuu
MPHUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HaHUS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIBbHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y“I66HI>IX 1 MO3HABATCJIbHBIX 3a/1a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JPYIHX
IIPU aHAJIM3€ Pa3IMYHBIX BUIOB yUeOHOMN AESITEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIMTAHUS .

OCHHOCTHOI'O OTHOLICHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTUYECKOIO NMPUMEHEHUSs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JCHHUI,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITOUCKOB, IIOCTOAHHOI'O TPpyAda yLIéHbIX " IPAKTUKOB;

HHTCPCCa W II03HABATCJIIBHBIX MOTHUBOB B IIOJYYCHHHM HW MNOCICAYIOIICM aHAJIM3C
uH(OpPMALIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPAaBCTBCHHOI'O CO3HAHUsA, STUYCCKOI'O MMOBCACHUA,

CIIOCOOHOCTH OLICHUBATh CUTyallUHW, CBA3aHHBIC C XHMHUUYCCKUMHU SABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIIEHHUS, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATh CBOE IMOBCACHHUEC M IIOCTYIIKM CBOHMX TOBapI/IIIIeﬁ C HO3I/IIII/II71
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCH@I{CTBI/If/’I 9TUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICHXHYECKOMY 3/I0POBBIO;

COOIOZICHHSI TIPaBMJI OE30MACHOTO OOpAIeHUsI ¢ BEIICCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBHJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTo
MOBECACHHUA B CUTyallUAX, YTPOKAIOIINX 3J0POBbIO U ) KU3HU J'IIOI[@fI;

OCO3HAHHUS TOCJIEJCTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YHNOTpEOJIEHUS alKOTroJis,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKOM JICSITEIIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJAX NESITEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE€ B pEIIEHUU MPAKTUYECKUX 3a/ad COLUaTbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCUi pazIuyHOro poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHUH 110 XUMHUU,

YBaXXEHUS K TPYY, JTIOASIM TPyJla ¥ pe3ynbTataM TPYAOBOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPUHM OOpa30BaHMs,
Oynymieil mpodeccnu U peanuszanui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U TOTPEOHOCTEH O0ITIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH ITIeNIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOrH4YCCKHUX np06neM, BIIMAHUS DKOHOMHNYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpeIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIH30BAHUS JOCTHKEHUN XUMHH IS PEIISHUST BOIIPOCOB
ParMOHAITBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOIIEeW MPUPOTHON cpene,
YMEHUSI TPOTHO3UPOBATh HEOJATONMPUATHBIE 3KOJIOTUYECKHE IMOCIECICTBUS MPEANPHHUMACMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMHU B
MI03HABATEIBbHOM, KOMMYHUKAaTHBHON M COI[MAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMaHMUA CHEeUM(PUKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poilu B (OPMHPOBAHUHU
paloHaIbHOIO HAYYHOTI'O MBIIUICHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHUs 00 OKpPYKaIOIIEM
MHpE KaK O €JUHCTBE IMPUPOJbl U YEIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU W
peneHny mpoodaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIIPAaBICEHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTONYHMBOIO Pa3BUTHUSL YEIIOBEUECTBA — CHIPHEBOIA,
HHEPreTUUECKON, NUIIEBOW M JKOJOTMYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI,
00ecre4eHny yCIOBUM YCIIEUIHOTO TPYAA U SKOJIOIMYECKU KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BAThH I10JIy4aeMbl€ 3HAHUS JJIs
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCMOIb30BaTh XUMUYECKUE 3HAHUSA [Tl peIeHHs IpobieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATENbCKOMN ACATENBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIY4EHMIO HOBBIX 3HAaHUH 10 XUMHUU B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSIM TpyJa B pPa3M4YHbIX cpepax mnpodeccuoHaTbHON
JESATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MertanpenmMeTHble pe3yibTaTbl OCBOCHMSI ydyeOHOro mnpeaMera «XUMHS» Ha YpOBHE
CpeaHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUITHHAPHBIC
(MeXTpenMeTHbIE) 00IIeHayYHBIE TIOHSATHS, OTPAKAIOIIHNE IIEIIOCTHOCTh HAYIHOW KapTHHBI MUPa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPrus, SIBIEHUE, MpPOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHBIE  ydeOHble  JEHCTBHS  (TO3HABaTelIbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHbIe), oOecneuuBaromve (GopmMupoBaHHE (QYHKIHMOHAIBHONM TI'PaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00yYaroIuxcs;



CIIOCOOHOCTh ~ OOyHaloIIUXCsl  KCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPAXKalOT OBJIAJCHHE YHHUBEPCAIBHBIMU Yy4eOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITeNIbHO (OPMYJIUPOBaTh M aKTyallu3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHIKECHUS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH C ITIOCTaBICHHBIMU LICIIAMU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM IMPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHUI M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE IOHITHS JIsI OOBSICHEHHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKALIUN BEIICCTB U XMMHYCCKHUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYMHHO-CIIECACTBEHHBIE CBSA3H MEXKI1Y NU3YyUaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHUHU CUMBOJIMYECKUE (3HAKOBHIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U TMPAKTUYECKUX 3aJa4, MPUMEHITh Ha3BAaHHBIC MOJEIbHBIC MPEACTABICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a3oBblIe HCCJIeN0BaTEIbCKHE TeHCTBHS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIH;

dopMynupoBaTh LEAM M 3aJadd  MCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTAaBJIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIAJICTh HAaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIlecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmynaupoBaTh OOOOIIEHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHUSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM MCCIIEI0BaTENbCKOW M IMPOEKTHOM JesTeNIbHOCTH,
MPOSIBISATHE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/IOB [TO3HAHMUSL.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGoOpMaruu (HAyYHO-TIOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEACTABICHUS, KPUTUYECKU
OILICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTb;

GbopMyIUpOBaTh 3aMpOChl M MPUMEHSATh Pa3IMYHBIE METOJbI TPH TOUCKE U OTOOpE
uH(pOopMaIui, HeOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpHOOpETaTh OMBIT MCMOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BHIOMpAaTh ONTUMAIBHYIO (OpPMY MpencTaBieHuss HHGOpMAIUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BAaTh HAYYHBIA $I3BIK B KAyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: MNPUMEHSATh MEXIpeaAMeTHbIe ((pu3nyecKkue M MaTeMaTHYecKHue) 3HAKU U
CHUMBOJIBI, (hOopMyIIbI, a0OpEeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh M MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBgi1ajieHHe YHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAaeMON TeMbl B XOJ€ JAMUajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOU MPEIJIOKEHHUS OTHOCUTEIHHO BBINOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XHMHYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3alu y4eOHOro mpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHBIX
UCCIJIEJOBaHUM MMyTEM COTJIaCOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUsI U OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryasSTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIHO IJIAHUPOBAaTh M OCYIIECTBISITH CBOIO IMO3HABATENbHYIO JAESATEIHHOCTD,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIMOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Hanbosee »((EeKTUBHBIN CIIOCOO MX PEIIeHUs C Y4ETOM MOJyUYeHHUs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEaKLUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMUsD OTpaXaroT:

c(OPMHPOBAHHOCTh TPEJCTABIEHUH O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHUM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTHU, HEOOXOAMMOM JUIs
pelIeHHs MNpaKTUYEeCKHX 3a7ad M DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
310pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIue
HNOHSATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, XMMHUYECKasi CBfA3b, CTPYKTypHas (opmyrna (pa3BEépHyTas U
COKpaliéHHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psil, TOMOJIOTH,
YII€BOIOPOAbI, KHCIOPOA M a30TCOJIEprKallie COeTUHEHHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BbIK XMMHUH; MHPOBO33PEHUECKHE 3HAHUS, JIe)Kallue B OCHOBE IOHHUMAaHUs
INPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrHYECKHE CBECHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH 1 0€30I1aCHOM HCIOJb30BaHUHU BaXKHEUIIIUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPaKTUUYECKOM JIEATENBHOCTH YEI0BEKA;



c(OpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTepHbIe IPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (hOpMYJI OPraHMYECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLuii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOEHHUSI;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIUBATH MPUHAIIICKHOCTh U3YUEHHBIX OPTraHUYECKUX
BEUIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KJacCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUSs), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHUMYECKHUX BEIIECTB (ITHJICH, MPOIUJIEH,
aleTUJICH, STWICHIJIUKOJb, TIUUEpUH, (PeHoid, ¢GopManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, LeJUTF0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OINPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. BytiepoBa st 00bsSCHEHUSI 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IPEICTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHMUYECKHUX BELLECTB
(meTan, »TaH, STWIEH, MPOMWIEH, ameTwieH, Oyraauen-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, alleTalbJerul, MypaBbUHAs U YKCYCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKIYy HHMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX DPEAKIHUH c
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHWUN 00 OCHOBHBIX METO/JaX HAyYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB W XUMHYECKHMX SIBJICHUI
(HaOmofeHne, U3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYalUsAX, CBA3aHHbIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJB30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKILHUSMH 110 BBIIIOJHEHUIO JTA00PATOPHBIX XUMHUUECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATH XUMHUYECKUN OSKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ITHIIECHA U HU3YYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelKoB Npu
HarpeBaHUM, IIBETHbIE PEAKIMK OEKOB) B COOTBETCTBUHU C MPABMIIAMU TEXHHKHU 0€30MacHOCTH
npyu oOpallleHuu ¢ BEleCTBaMHU U JJaOOpaTOpHBIM 00OpYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThl



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3allUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(GbopMyIHpOBaThH BHIBO/IBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(opMaruu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHHS CBOErO 370POBbS U
OKpPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OpraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIci mnokaszarens IIJIK, moscHate Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEAHOIO BO3JEHCTBHS HAa OPraHU3M
YEJI0BCKA,;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX IIO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUId  CcHenbIX M caaloBUIAIIMX OOyYaroIUXcs: YMEHHME MHCIOJIb30BaTh peibedHo-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMuaeckux Gpopmyi.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XuMUs»
OTpaXKaroT:

c(OpMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOM COCTABISAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBICHUU MPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
peuieHusT TPaKTUYECKHX 3a/lad M DKOJOTMYECKH OOOCHOBAHHOIO OTHOIIECHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOINOJATrarolIve
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBaJE€HTHas, WOHHAs, MeTa/lIndeckas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKHX  pEaklUHuid, pacTBOp,  DJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTUYECKAsT JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIMh, XHUMHYECKOE€ paBHOBECHE); TEOPUHU H  3aKOHBI  (TeopHs
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHWS W MPEBPAILLEHUS SHEPTrUU MPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalme B OCHOBE IMOHMMAaHUS TPUYMHHOCTH U CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30MaCHOM HCIIOIb30BAHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTePHbIC MPU3HAKU MOHSATHN, YCTaHABINBATh
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIONIME TMOHSATHS MPU ONMHMCAHUH HEOPTAaHWYECKUX
BEILECTB U UX MPEBPAILICHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMya BEMIECTB W ypPaBHCHUH XHMHYECKHUX pEaKIMiH, CHCTEeMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPTaHUYECKHX BEHIECTB (yrapHbIi ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEram€Hash M3BECTh, NMUThEBAs COAa, MUPUT U

ApyTHeE);



c(hOpMUPOBAHHOCTh YMEHUH ONPEAENATh BaICHTHOCTh U CTENIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAsl, MIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMUYECKOW PEHIETKU KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJSpHas, MOHHAs, METAJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUUECKHUX COCTUHEHHUIA;

c(hOpMUPOBAHHOCTh YMEHU yCTAaHABIMBATH MPUHAJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 VX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mnepuoaudeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XUMHUECKUX 371eMeHToB /1. U.
MeHneneeBa, HCIOJIB3Ysl MOHATHUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIIN», «IHEPIETUUYCCKHE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XHWMHUYECKHX D3JIEMEHTOB U HUX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB []. .
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, TMOJTBEPXAATh CYIIECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAY HEOPraHMYeCKUMMH BEIIeCTBAMU C TIOMOMIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIIHil;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TINIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMy 3(hdeKTy peakiuw,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKLUUN Pa3NUYHBIX TUIIOB, OJTHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUSA, MPU KOTOPBIX ITH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIMHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3IUUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTBus (nmpunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJIY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHIIUAIAX U IKOJOTHYECKUX MPOoOJIeMaX XHUMHYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh yMEHUW TPOBOAWTH BBIYMCIEHUS C WCIOIH30BAHUEM TIOHATHUS
«MaccoBasi 0Nl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOILICHUH Ta30B MPU XHUMHUYECKUX
peaKkImsIX, MacChl BemecTBa WM 00BEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOPHBIM 000PYAOBAaHHEM, A TAK)XKE MTPaBHiIa OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NeEpOKCcHIa BOAOpOAA B MPHUCYTCTBHHM KaTalW3aTopa, OMNpENCICHHUE Cpeibl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEeaKlUH, PeaKIHd HOHHOTO OOMEHA, KaueCTBEHHBIEC PEaKIMH Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agau o temMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHKHU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOpaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHUKanuu, VHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHMI COOMIOJaTh MpaBUJIa JKOJIOTUYECKH IIETIECO00pPa3ZHOT0
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’arollled NPUPOIHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U IPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIIOJIb30BaTh penbedHo-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumudeckux Gopmyii.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypenr
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytieposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBOAOPOABI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannieckue coeJuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrieBoasl 3 1
Wroro no pazueny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazueny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmpie  Mpaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypest
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHHs OpraHM4YECKUX
2 coenunenuiit A. M. byrieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenkinatypa 1
(cucremaTuyeckas) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHUU P
5 MeraH u 3TaH — npocTenImne 1
IIPEICTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — IpocTeine 1
IIPEICTAaBUTENN aJTKEHOB
8 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
STWJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metmnoyraauen-1,3. [Torydaenne 1

CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apensbl: 6eH30J1 U TOJIyoJ. TOKCUYHOCTD
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE HCTOYHUKH YTIIE€BOJOPOJIOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHTIIUKOJIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccupUKaIus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHCTIOTHI KaK aMmpOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOLI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Xumus / I'abpuensta O.C., Octpoymos W.I'., CnankoB C.A., AKunonepHoe o01iecTo
«M3narenbcTBO «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUIAA YUYUTEJIA

Metoaudeckoe mocobue k yueoHuky O.C. IN'abpuensu 10 kmacc bazoseiit ypoens / O. C.
INabpuensu— M.: «lIpocBemnieHue»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HMHTEPHET

https://lib.myschool.edu.ru



https://lib.myschool.edu.ru/

