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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa Mo XMMUM Ha YPOBHE CpeaHEro odiiero odpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS ¢eaepalibHON 00pa3oBaTeIbHOM
nporpammsl cpeanero ooiero oopazoanus (OOII COO), npeacraBieHHbIx B DenepaibHOM
rocyaapcTBeHHOM oOpa3oBarenbHOM cTangapte COO, ¢ yuérom Konuenmuu nmpenojaBanus
yuebHoro npeamera «XuMus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoit @enepammn,
peanu3yrouMx OCHOBHbIE OOpa30BaTENbHbIE MPOrpaMMbl, W OCHOBHBIX IOJIOKEHUUN
«Ctparerun pa3sutus Bocnutanus B Poccuiickoit denepanuum Ha nepuox no 2025 romax
(Pacniopsikenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOAOB K pa3pabOTKe NpOrpaMMmbl MO XHMHH, K OIPEACICHHUIO OOIIeH
CTpaTerud OOYy4YeHMs, BOCIUTAHUS M Pa3BUTHS OOy4yaloOUMXCid CpPEeACTBAMU Y4eOHOTro
npenMera «Xumus» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTABHJIM KOHLIENITYaJIbHBIE
nonoxkenuss GI'OC COO o B3auMOOOYCIIOBJICHHOCTH IIEJeHd, COAep:KaHus, pe3yJibTaToOB
oOy4eHHs U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHHE, I[OJy4aeMO€ BBITYCKHHKaMU 001eo0pa3oBaTeIbHON
OpraHM3aliM, SBJSETCS HEOThEMJIEMOHW YacThio UX o00pa3zoBaHHOCTU. OHO CIYKUT
3aBepUIAIOIIMM 3TAIOM peall3alluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
IIEHHOCTEH, MPUCYIIMX IETOCTHON CHUCTEME XMMHYECKOro 0O0pa3oBaHMs. DTH ILIEHHOCTH
KACaroTCs MO3HAHMSI 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYpPHI
YeJlOBeKa, a TaKKe JKOJOTMYECKM OOOCHOBAHHOTO OTHOUIEHHMSI K CBOEMY 3/I0POBBIO U
npupoaHoil cpene. Peanmnsyercss Xumuyeckoe o00pa3oBaHHE OOydYaroIIMXCs Ha YpOBHE
cpeaHero obmiero oopa3oBaHusl CpeCTBAMHU YUEOHOTo mpeameTa « XuMus», coiepkaHue u
MOCTPOEHUE KOTOPOTO OIpPEACNIEHbl B MPOTpaMME MO XMMHUU C YUETOM CHEUUPUKUA HAYKU
XUMUH, €€ 3HAYEHUs B TTO3HAHUU MPUPOJIbI U B MATEPUAIIBHON >KM3HU OOIIECTBA, a TAKKE C
y4€TOM 00LIUX LeNel U MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSTHUE CUCTEMbI
cpeaHero oomiero oopasoBanus B Poccuiickoit deaeparum.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJIb B COBPEMEHHOM
UBWIN3ALNY, B CO3IaHUN HOBOM 0a3bl MaTepHaIbHOW KylIbTypbl. OHA BHOCUT CBOM BKJIA]l B
dbopMHpOBaHHE pAlMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3/JaHHE IIEJIOCTHOTO
npelcTaBieHuss 00 OKpY’KaloleM MHUpE KaK O €IWHCTBE MPHUPOABI U UeJIOBEKa, KOTOPOE
dbopMupyeTcsi B XUMUH Ha OCHOBE MOHUMAaHMSI BEHIECTBEHHOTI'O COCTaBa OKPY’KaIOIEro MHUpa,
OCO3HAHMUSl B3aUMOCBSI3U MEXAY CTPOECHHUEM BEIIECTB, MX CBOMCTBAMH W BO3MOXHBIMU
00J1aCTSMU TPUMEHEHUS.

TecHo B3auMOAEHCTBYS C JAPYIMMH €CTECTBEHHBIMM HayKamMH, XUMHsA cTajia
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBUEM YCIIEUIHOTO TpyAa U
’KU3HU KaXJI0ro wiieHa oomiectBa. CoBpeMeHHasi XMMHsI KaK HayKa co3uaTeNbHas, Kak HayKa
BBICOKHX TEXHOJIOTUI HApaBJIeHA Ha PEIIeHHE TTI00ATbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, DHEPreTHUUECKOM, MHUIIEBOM, IKOJIOTHYECKOM 0€30MacHOCTH U
OXpaHbl 310POBbSI.



B cooTBeTcTBUMM ¢ OOUIMMHU LEISIMU M MPUHLUIIAMHA CPEAHEro OOIIero oOpa3oBaHUs
cogepkanre mnpeamera «Xumus» (10-11 kmaccel, ©0a30BbIi  ypOBEHb HW3Y4YEHUS)
OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO IOJATOTOBKY OOYyYaroIIMuxcs,
HEOOXOJIUMYIO UM JJIsI BBIPAOOTKA MUPOBO33PEHUECKUX OPUEHTUPOB, YCTICIITHOTO BKITFOUCHUS
B JKM3HBb COIIMYMa, MPOJOHKEHHS 00pa3oBaHMs B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocTaBisOmmMHA TIpeaMeTa «XUMU» SBISIOTCS 0a30BbIe Kypchl — «OpraHmdeckas
xumus» U «OO0mmas U HeopraHWYecKas XHWMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHMSI
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHM 110 HEOPTaHMYECKON XUMHHU (C
BKJIFOYEHHUEM 3HAHUU U3 OOIIeH XMMHMM) U OpraHudeckor xumuu. GopmMupoBaHUE JaHHOMN
CUCTEMBbI 3HAaHUH MPU U3YUCHUU MpPeIMeTa 00eCIeynBaeT BOZMOKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB Y TEOPUI XUMHUH.

Crpyktypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuvecKass XuMus» cHOpMHUpPOBaHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOTO
MOAX0/1a K M3YyUYCHHIO Y4eOHOro marepuaia M o0yclIOBJIE€HA MCTOPUYECKA OOOCHOBAHHBIM
Pa3BUTUEM 3HAHUU Ha OINPENEIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKon
XUMHH BEIIECTBA pPACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHMS
OPraHUYECKUX COEAWHECHUW, a TAKKE€ Ha YPOBHE CTEPEOXMMHUYECKUX U DIEKTPOHHBIX
MIPEJICTABJICHUI O CTpoeHUH BemiecTB. CBelleHns 00 W3y4yaeMbIX B KypCce BEIECTBAX JAIOTCS
B Pa3BUTHUU — OT YTIIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeIMHEeHU. B Kypce
OpraHUYeCKON XUMHH MOJTYYaroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHuUsl MEPBOHAYANIbHBIC MTPEACTABICHUSI O XUMUYECKON CBSI3U, KJIaCCU(UKAIIMOHHBIX
MPU3HAKAX BENIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHUSA, O XHUMHYECKOUN
peaKuuu.

[Tox HOBBIM YTJIOM 3pEHHUS B IpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3YYEHHBI Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHMs TEOPETUYECKHM Marepuan u
(hakTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U XUMHUUECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOmmass ¥ HeopraHWYeckas XUMHS» OOYYArONIMMCS TPEJOCTABISIETCS BO3MOXKHOCTh
OCO3HATh 3HAUYEHHUE MEPUOJANYECKOTO 3aKOHA € OOIIETEOPETUUYECKHX M METOI0JIOIMYECKUX
MO3UIIUNA, TIIyOXKe TOHATh HCTOPUYECKOE HU3MEHEHHE (YHKIMH 3TOro 3aKoHa — OT
000011ar011el 10 0O0BSICHAIONIEH U TPOTHO3ZUPYIOIIEH.

Enunnas cucreMa 3HaHUN 0 BA&XKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHUHU, a TakKe€ O XHUMHUYECKHX PEaKIUAX, UX CYIIHOCTHU U 3aKOHOMEPHOCTSIX
MpOTEKaHUs JonoiHseTcs B Kypcax 10 u 11 kinaccoB aneMeHTamMu cofep>KaHus, UMEIOIIUMU
KYJbTYPOJIOTHYECKUN U TMPUKIAAHON XapakTep. OTH 3HAHMS CIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMHUU C APYTUMHU HayKaMH, PACKPBIBAIOT €€ pPOJib B MO3HABATEIIBHOW M
MPaKTUYECKON NIeATEIbHOCTH YE€I0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLECCY
TBOPYECTBA B 00JIACTH TEOPHUH U MPAKTUUECKHUX MPUIIOKCHUM XUMUH, TOMOTAIOT BBIITYCKHUKY
OPUEHTHUPOBATKLCS B OOIIECTBEHHO U TUYHOCTHO 3HAYUMBIX TIPOOJIeMax, CBI3aHHBIX C XUMUEH,
KPUTHUYECKU OCMBICIMBATh MH(POPMALIUIO U IPUMEHSITH €€ JIJIs OMOJIHEHU S 3HAaHU M, peIleHUs
MHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTAIbHBIX UCCIEN0BATENbCKUX 3a1a4. B 11e11om conepxanue
y4eOHOT0 MpeMeTa « XUMHEs TAHHOTO YPOBHS U3YUCHHsI OPUCHTUPOBAHO HA (hopMuUpoBaHUE



y O0Oy4YaromMXxcsik MUPOBO33PEHUYECKON OCHOBBI JUIsl TOHUMaHUsT GUIIOCOPCKUX UACH, TaKUX
KaK: MaTepHaIbHOE €AMHCTBO HEOPTAaHUUYECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh
CBOWCTB BEIIECTB UX COCTABOM M CTPOCHUEM, NTO3HABAEMOCTh MPUPOAHBIX SBJICHUNA MyTEM
DKCIIEPUMEHTA W PEIICHUS MPOTHBOPCUUN MEXKTY HOBBIMH (PaKTaMH U TEOPETHUCCKUMHU
IPEANOChIKAMHU, OCO3HAHKME POJIM XMMUU B PELICHUU HKOJOTMYECKUX MPOoOJeM, a Takxke
npobsieM cOepeKeHHUs] PHEPIeTUUECKUX PECYpPCOB, ChIPbS, CO3JaHUS HOBBIX TEXHOJIOTHH U
MAaTEPHUAJIOB.

B mmane pemieHus 3amad BOCIUTAHUWSA, PA3BUTUS W COIUANTHM3AIMN OOYJArOITUXCS
MPUHATHIE MMPOrPaMMON MO XUMHUHM MOAXOJBI K OMPEACICHHUIO COJIEPKAHUS U TOCTPOECHUS
npeaMeTa MpeAyCMaTpuBalOT (OPMHUPOBAHUE YHHUBEPCAIBbHBIX Y4YEOHBIX JCHCTBUH,
UMEIoIUX 0a30BO€ 3HAUYECHHE JUIsl PA3IMYHBIX BUIOB JIEATEILHOCTH: PELICHUs IpoOieMm,
MOMCKa, aHaim3a U oOpaboTku WHMOpMaLMK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIMbITA
MPAKTUYECKOM M MCCIEIOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOIICH BaXXHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTtuke npenogaBaHusi XUMHUH KaK Ha YpOBHE OCHOBHOT'O 00111€eT0 00pa30BaHMs, TaK
M Ha YpOBHE CpeIHero oO0miero oOpa3oBaHMs, NPU OIPEACICHUU COJEPKATEIBHOM
XapaKTEPUCTHUKH 1€ U3YyUYECHUS MPEIMETAa HAMPABICHUEM IMEPBOCTECIICHHOM 3HAYMMOCTH
TPAJUIIUOHHO TpU3HAETCS (HOPMUPOBAHHE OCHOB XHWMHYECKOM HAyKu Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTUYECKON JESITEIbHOCTH YEIOBEKAa U KAK OJHOIO M3
KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOIMYECKON TOYKH 3pEHHUS TAKOM MOAXOd K
ONPEAECITICHUIO LIEJIEN N3YUCHUS MIPEIMETA SABJISCTCS BIOJHE ONMPABIAHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS TJIABHBIMU LEJISIMUA U3YyUYECHUS MpeaMeTa « XUMUsD HA
6a3oBom ypoBHe (10 =11 ki1.) sBISIOTCS:

e (¢GopMUpPOBaHHE CHUCTEMbl XHMHWYECKUX 3HAHUW Kak BaKHEHIEW COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIC TTOHSITHS,
(dbyHIaMEeHTaIbHbIE 3aKOHBI M TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAayKHU, YCBOCHHE W
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHUI MHUPOBO33PEHYECKOT0 XapakTepa,
O3HAKOMJICHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (opMupOBaHUE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U
XUMUYECKUX peaKIuid, HeOOXOIUMBIX JIJIsi TPUOOPETCHUSI YMEHUN OPUEHTUPOBATHLCS B
MHPE BEIIECTB U XUMHYECKUX SIBIICHUM, UMEIOLIUX MECTO B IIPUPOAE, B MTPAKTUUECKON
U TIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHMH M CIOCOOOB [ESITCIHHOCTH, CBSI3aHHBIX C HAONIOACHUEM W
O0OBSICHEHHEM XHUMHYECKOTO SKCIIEPUMEHTa, COOIOJICHUEM TMpaBui O€30MacHOro
oOpallieHHsI ¢ BEIESCTBAMM.

Hapsny ¢ atum, conepkarenbHas XapakTEpUCTUKA LEJIEH U 3a7a4 U3YUYCHUS ITpEeaAMETa B
mporpaMMe II0 XUMHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMHU
MIPUOPUTETAMU B CUCTEME CpeJiHero oliero oopazoanus. CeroJiHs B MpenogaBaHui XUMHUHU
B OoJblel CTENeHH OTHAETCS MPEANOUYTCHHE MPAKTUUYECKONW KOMIIOHEHTE COJCp>KaHMs
oOyueHusi, OPHUEHTUPOBAHHOMW Ha TMOATOTOBKY BBIMYCKHHKAa 00111€00pa3oBaTebHOIM
OpraHu3aIli|, BJIAICIOIIETO HE HAOOPOM 3HAHUH, a QYHKIIMOHATILHON IPAMOTHOCTHIO, TO €CTh



croco0aMu ¥ yMEHUSIMU aKTUBHOTO MOJTYYeHUS 3HAHUN U IPUMEHEHUS UX B PEaNIbHOM KU3HU
JUTSL pEeLICHUS] TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TMM mpu H3yYeHUHM MpeaMeTa «XUMHs» JTOMHUHHUPYIOIIEe 3HAYCHHE
NpUOOPETAIOT TaKue IeNK U 33a49H, KaK:

aganTanus oOydYalomMXCd K YCIOBUSM JHUHAMUYHO Pa3BUBAIONIETOCS MUDA,
(GbopMHUpOBaHME HWHTEUIEKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOATEIHbHOMY TPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHEM,;

dopMupoBaHrne y OOy4arOUIMXCS KIIOUEBBIX HAaBBIKOB (KIIOYEBBIX KOMIICTCHIIMIA),
UMEIOIIUX YHHUBEPCATLHOE 3HAYEHUE I PA3IUYHBIX BHUJOB JICSITEIBHOCTU: PEIICHUS
npoOJieM, TTOMCKa, aHali3a U 00padOTKH HMH(pOpMAIUU, HEOOXOAUMBIX ISl MPUOOPETEHUS
OTIbITAa JAESATETHPHOCTH, KOTOpAasi 3aHUMAET BAKHOE MECTO B MO3HAHUU XMMHH, a TaKKe IS
OLICHKH C TIO3UIMA DKOJOTHYECKOW Oe30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJHYIO Cpeay;

pa3BUTHE  TMO3HABATENbHBIX  HMHTEPECOB, MHTEIUICKTYAIbHBIX W  TBOPYECKHUX
CHOCOOHOCTEN 00yUaromMXxcs: ClocCOOHOCTH CAMOCTOATEIBHO MPUOOPETATH HOBBIE 3HAHUS T10
XAMHA B COOTBETCTBHUU C JKU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHBIC
MH(POpPMAITMOHHBIE TEXHOJOTHH JJisi TIOMCKA M aHaldu3a y4eOHOM M Hay4YHO-TIOMYJISIpHOU
uH(}OpMAIUU XUMHYECKOTO COJIEPIKAHMUS;

(opMupoBaHue U pa3BUTHE Yy OOYYAIOLIUXCS AaCCOUUATUBHOTO M JIOTUYECKOTO
MBIIUICHHS, HAOMIOJATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOMMBI, B YaCTHOCTH, TIPU TUTAHUPOBAHUH U TIPOBEACHUH XMMHYECKOTO IKCIIEPUMEHTA,;

BOCIIHTaHHE y OOydYarommxcsi yOeKIEHHOCTH B TyMaHHUCTHYECKOW HAIpPaBICHHOCTU
XUMUHU, €€ BAXXKHOW pOJIM B pEHICHUU TJ00aNbHBIX MPOOJEM  PaIMOHATIHLHOTO
IPUPOIOTIOIB30BAHUS, TIOTIOJIHEHNS SHEPreTUYECKIX PECYPCOB M COXPAHEHUs MPUPOJAHOIO
paBHOBECHsI, OCO3HAHUS HEOOXOJWMOCTH OEpEe)HOT0 OTHOIIEHUS K MPHUPOJE U CBOEMY
3IOPOBBIO, @ TaK)Ke€ MPHOOPETEHHUsI OMbITAa HCIOJB30BAHUS TOJYYCHHBIX 3HAHUW IS
MIPUHSTHUS TPAMOTHBIX PEIICHUM B CUTYAIUAX, CBA3aHHBIX C XUMUUECKUMU SIBICHUSIMU.

B yuebHOoM 11aHe cpeaHero obiero oopasoBaHus npeaMeTr « XuMus» 0a30BOro ypOoBHS
BXOJIUT B COCTaB peaMeTHON 00nacTh «EcTecTBeHHO-HAYUYHbIE PEIMETHDY.

OO1ree ynco 4acoB, OTBEAEHHBIX JIJIS U3yUCHHUST XUMHH, Ha 0a30BOM YPOBHE CPEIHEr0
oO1iero odpa3zoBanus, cocrasiser 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11
kiacce — 34 gaca (1 4ac B Henelno).



COJEPXAHUE OBYUYEHUA
10 KITACC
«OPFTAHUYECKASA XUMMU S

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUH

IIpenmer opraHnuecKON XMMHM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MIOJIy4CHUN
HOBBIX BEIIECTB M MaTepHaloB. TeopHs CTPOEHUs OPraHWYecKHX coeAuHeHuid A. M.
BbytnepoBa, e€ ocHoBHbIe ToJOKeHUS. CTPyKTypHbIE (POPMYJIbI OPraHMYECKUX BEILIECTB.
I'omonorus, n3omepus. XUMUYECKask CBSI3b B OPTaHUYECKUX COCAMHEHUAX — OJMHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBnenre o0 KiIacCH(PUKAMU OpraHMYECKHX BemecTB. HomeHkmnarypa
OpraHUYEeCKUX COEAMHEHUI (CUCTEMaTHYecKas) M TpPHUBUAIbHBbICE HA3BAHMS BAKHEUIIUX
IIPEACTABUTENIEN KIIACCOB OPTaHUYECKUX BEILECTB.

OKCIEepUMEHTAIBHBIE METO/IBl U3YUEHUS BELIECTB U X MIPEBPALLICHUI: 03HAKOMIIEHUE C
oOpa3amM OpraHu4ecKiX BELIECTB U MaTepUajiaMi Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJI
OpraHUYEeCKUX BEIIECTB, HAOIIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IpPU HArpeBaHuM (IUIaBiI€HUE, OOYrIMBaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTHYECKUM PsAd. MeTaH M 3TaH — MPOCTEUIINE
MPEACTABUTENN AJKAHOB: (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (pEaklUMH 3aMElICHUs U
rOpeHus1), HaXOXACHUE B MPUPOJIE, OIYyUEHUE U PUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHUM Psil. DTUIIEH U IPONWIEH — IPOCTEUILINE
NPEJICTAaBUTENN aJKEHOB: (PM3MUYECKHE W XMMHUYECKHE CBOMCTBA (peaklMU THUAPUPOBAHUS,
raJIOreHUPOBAHMUS, TUAPATALNU, OKUCICHUS U TIOJMMEPHU3ALINN ), TOJIyYeHHE U IPUMEHEHUE.

Anxanuensl: 0yranuen-1,3 u metunOyraauen-1,3: cTpoeHre, BaXXHENIINEe XUMUYECKUE
cBoiicTBa (peakius nonumepusauun). [lonyyeHne CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJKUHBL: COCTaB M OCOOEHHOCTHU CTPOEHMS, TOMOJIOTUYECKUH psl. ALETHWIEH —
MPOCTEUILIMN MPEICTABUTENb AJKHUHOB: COCTaB, CTPOECHHE, (U3MUYECKUE U XHUMHYECKUE
CBOMCTBA (peaklMy TUIPUPOBAHMS, TAIIOT€HUPOBAHNUSA, TUAPATALIMH, TOPEHHUS ), IOJyUYECHUE U
MIPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (PU3NYECKHE M XMMHUYECKUE CBOMCTBa (peakuuu
raJIOTEHUPOBAHNSI U1 HUTPOBAHHUSA), MTOJIYYEHUE U NPUMEHEHUE. T0ay0N: cocmaes, cmpoeHue,
Qu3zuueckue u Xxumuieckue coUCmMea (PeaKyuu 2ai102eHUpo8aHUs U HUMpPO8aHus), NoayieHue
u npumenenue. TOKCUYHOCTb apeHOB. | eHeTnueckas CBA3b MEXKAY YIIIEBOJAOPOIAMH,
MPUHALIEKANTMME K Pa3IUYHbIM KJIACCaM.

[IpupoaHbIe HCTOUHUKH YTIAEBOIOPOAOB. IIpupoaHblii ra3 v MOmyTHbIE HE(TAHBIC Ta3bl.
Hedtr m e€ mnpoucxoxaenue. CrocoObl mepepabOTKu HEPTU: TEpPEroHKa, KPEKUHT
(TepMHUUECKU, KaTaTMTUYECKU ), muposu3. [IponykTel nepepaboTku HeDTH, UX TPUMEHEHHE
B IIPOMBILLUIEHHOCTH U B ObITY. KaMeHHBII yrosib v NpOayKThl €ro nepepaboTKy.

DKCnepUMEHTAIBHBIE METO/Ibl U3YUYEHHMS BELIECTB U UX MIPEBPALICHUIT: 03HAKOMJIEHUE C
oOpa3namMu IUIaCTMAcC, KaydyykoB U pe3uHbl, komwiekuun «Hepts» u  «Yromby,



MOJICTTMPOBAHUE MOJIEKYJI  YTJIEBOAOPOJOB U  TaJOr€HONPOU3BOAHBIX, IPOBEIACHUE
IPaKTUYECKON pabOThI: MOTYyUYEHHUE STUIICHA U U3YYeHHUE €r0 CBOMCTB.
Pacuérurlie 3agaun.

Beluucienuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00ObEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUH).

Kucaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenbHBIE OJHOATOMHBIE CIUPTHL. METaHON W ATAHOI: CTpOEHHE, (PU3UYECKUE U
XUMHUYECKUE CBOMCTBA (PEAKIIMU C AKTUBHBIMU METaJNIAMH, TAJIOT€HOBOJOPOAAMH, TOPEHNUE),
npUMEHEHUE. BOOOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CHUPTOB. JlelicTBME MeTaHONla U
ATaHOJa HA OPTraHWU3M YEJIOBEKA.

MHoroatroMHble CHUPTHI. DTUJIEHIJIMKOJIb W T[JIUUEPUH: CTPOCHUE, (PUINYECKHUE H
XUMHUYECKUE CBOMCTBA (B3aUMO/ICHCTBHUE CO IIEJTOUYHBIMU METAJJIAMU, KAUECTBEHHAS pEaKIUs
Ha MHOTOAaTOMHbIE€ cnupThl). JleiicTBre Ha opraHu3M yenoBeka. [IpuMeHeHue rimuepuHa u
STUJICHTJIMKOJISL.

@deHod: CTpPOEHHE MOJEKYJbl, (pU3NYECKUe U XMMHUUYECKHE CBOMCTBA. TOKCHMYHOCTH
¢enona. [Ipumenenue enona.

Anpnerunpl U kemouwvl. DopMmanbAeruja, areTadbIAerua: CTPoeHHe, (U3UYECKUe u
XUMHUYECKHUE CBOMCTBA (pPEaKIMMU OKUCIIEHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIUH),
IIOJIyYEHUE U IPUMEHECHHUE.

OaHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAS U YKCYCHAsI KUCJIOTHI:
CTpoeHue, (pU3MYEeCKMe U XMMHUYECKHE CBOMCTBa (CBOMCTBa, OOmIME JUIsl Kjacca KHUCIHOT,
peakuus dTepuuKannu), MosydeHue u npumeHeHue. CteapuHoBas M OJIEMHOBAS KUCIOTHI
KaK IPEJCTaBUTEIMN BBICIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJHM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE.

Cnoxxnble 3UpPbI KaK TPOU3BOJIHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX 3(PUPOB.
AKupsl. 'naponus xupos. I Ipumenenne xupoB. buosorndyeckast poib KUpOB.

VYrneBoabl: coCTaB, KIacCU(PUKAIMS yTIeBO10B (MOHO-, 1M~ U Toucaxapusl). ['moko3a
— IPOCTEH NI MOHOCAaXapUI: OCOOEHHOCTHU CTPOEHUS MOJIEKYJIbI, (PU3HMYECKUE U XUMUYECKHE
cBoiicTBa (B3ammoeictBue ¢ runpokcugom Menu(ll), oxucienne amMmmuadHbIM PacTBOPOM
okcuga cepedpa(l), BoccTaHoBieHue, OpOKE€HHE TJIOKO3bI), HAXOXKJEHHE B MPHUPOJIE,
npuMeHeHue, ouonoruyeckas poiib. @orocuHTe3. OpyKTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u nemronosa Kak IpupoAHble momMepbl. CTpoeHre Kpaxmaa U UEUTIOJIO3bI.
Puznyeckre 1 XMMUYECKHE CBOMCTBA Kpaxmalia (THAPOIIN3, KaYeCTBEHHAS PEAKLIUS C HOJIOM).

OKCcnepruMEeHTAIbHBIE METOAbl M3YyYEHHUs BEIIECTB W UX IMPEBpAIlCHHI: MPOBEICHUE,
HaOJIIOICHUE M OMHMCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE
peaKIuy OJIHOATOMHBIX CIUPTOB (OKUceHUue ATaHoa okcuaoM menu(ll)), MHOroaTOMHBIX
cupToB (B3aumojeiicTBue riunepuHa ¢ rujapokcuaoM Menu(ll)), anpaernaos (okucieHue
aMMHUa4YHBIM pacTBOpoM okcuaa cepebpa(l) m rugpoxcumom meau(ll), B3aumopeicTBue
Kpaxmayia ¢ HOJOM), IPOBEICHHE MPAKTUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.



Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, o0bEMa, KOJUYECTBA
MCXOJHOIO BEIIECTBAa WM MPOAYKTa pEaklUu M0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WJIK TPOYKTOB PEAKIINN).

A3oTcoaeprkanme oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBl Kak aM(OTEpHblE OpraHUYeCKue coeluHeHus. DPundeckue Hu
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha NpUMeEpe MIHILKHA). buosornyeckoe 3HaueHue
aMuHOKHUCHOT. [lenTusl.

benku kak mpupoHbIe BHICOKOMOJIEKYJIIpHbIE coequHeHus. [lepBuuHas, BTopuyHas u
TpeTUYHAsI CTPYKTypa OeNKkoB. XUMHUYECKHE CBOWCTBA OENKOB: THUAPONN3, JEHATYyparus,
KayeCTBEHHbIE PEAKIIMH HA OEIIKH.

DKCcrepuMEHTAIbHbIE METO/Ibl U3YUYEHMsI BEILIECTB U UX MpEBpallleHUi: HAOII0AeHUE U
ONKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: A€HAaTypauus OEIKOB MpH HArpeBaHHUH, LIBETHBIC
peakiuu OEIKOB.

BbicokoMo1eKyJISIDHBIC COeIMHEHUS

OCHOBHBIE IOHATUS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI: MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNN, CPENHSSA MOJIEKYyJsipHass Macca. OCHOBHBIE
METO/Abl ~ CHUHTE3a  BBICOKOMOJIEKYJISIDHBIX  COCIMHEHUH  —  MOJMMEpU3alus |
MOJIMKOH/ICHCALIHSL.

OKCIEepUMEHTAIBHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPALCHUI: 03HAKOMJIIEHUE C
oOpa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4YKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MexnpeaAMETHBIX CBA3EH MTPU M3YUYEHUH OpraHnyeckor xumuu B 10 kacce
OCYUIECTBJISIETCSL YEPE3 UCIOIb30BAHUE KAaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH JUISl OTHENBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmre ecTeCTBEHHO-HAYUYHBIE TOHSTHS: SBJIICHHE, HAYYHBIM (PaKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHaJIM3, CHHTE3, KIACCHU(PUKALHUS, NEePUOJUYHOCTb, HAOJIOIECHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uznka: Marepus, SHEpPrus, Macca, aroM, 3JEKTPOH, MOJIEKYJa, JHEPreTHYECKH
YpOBEHbB, BELIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKHE BEIUYUHBI
Y €MHUIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, ouocdepa, 0OMEH BELIECTB B Opranusme, (HOTOCUHTES,
OMOJIOTUYECKH aKTUBHBIEC BEIIeCTBA (O€TKU, YTIACBOIbI, YKUPHI, PEPMEHTHI).

['eorpacdusi: MuHepabl, TOPHBIE TOPOIbI, MTOJIE3HBIE HCKOTIAEMbIe, TOTIIUBO, PECYPCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOIO MHUTAHMS, MOIOIIHE
CpEelICTBa, JICKAPCTBEHHbIE U KOCMETHYECKHUE Mpenaparbl, MaTepHallbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

COJEPXXAHUE OBYUYEHUASA
11 KITACC
«OBIIASAA U HEOPTAHUYECKAS XUMMUS»

Teopernueckue 0CHOBbI XUMUU



XuMHUYECKHI 31eMeHT. AToMm. Sapo aroma, H30TONBI. OJIEKTPOHHAas O000JOYKa.
DHEpreTHYeCKre ypPOBHM, TOAYPOBHU. ATOMHBIC opOuTanu, S-, P-, 0- 3JIEMEHTHI.
Oco0eHHOCTH pachpeleseHus] IEKTPOHOB MO OpPOUTAIAM B aTOMAax 3JIEMEHTOB IEPBbIX
YeTHIPEX MEePUOI0B. DINEKTPOHHAS KOHPUTYpaIusi aTOMOB.

[lepuonnueckuit 3akoH u llepuomnueckas cucremMa XuMuueckux sneMeHTtoB /[ .
MengeneeBa. CBsI3b NEPUOAMYECKOrO 3aKoHa M llepronnyueckoil CHUCTEMBI XMMHUYECKUX
sanemeHToB J[. 1. MenneneeBa ¢ COBpeMEHHOM TEOPHEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U 0O0pa3yeMbIX HUMHU MPOCTHIX M CIOKHBIX
BEILECTB I10 TpyNaM 1 nepuogam. 3HadeHUue NEPUOJINYECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKash CBs3b. BUJIIBI XMMUYECKON CBsI3UW (KOBaJICHTHAS
HEMNoJIApHas U MOJsIpHasi, MOHHAsI, MeTaJTnyecKkas). MexaHu3Mbl 00pa3oBaHusl KOBAJIEGHTHON
XUMUYECKOU CBsI3U (OOMEHHBIN ¥ JOHOPHO-aKIENTOPHBIN ). BogopoaHas cBsi3b. BaneHTHOCTS.
DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA COCTAaBa
BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKHU.

Ilonatne o mucnepcHbIX cucremax. VICTMHHBIE M KOJUTOMAHBIE pacTBOpPbL. MaccoBas
JIOJIsI BELIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HoMeHkmarypa HEOpraHUYECKUX
BELIECTB. ['eHeTHUYECKas CBA3b HEOPTAaHMYECKUX BEIIECTB, MPUHAIJIEKAIINX K Pa3IMYHbIM
KJIaccam.

Xumnueckas peakuus. Knaccuukaiuss XMMUYECKUX pEaKklUMid B HEOPTaHUYECKOW U
OpPraHWYECKOM XUMHUHU. 3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILECHUS SHEPTUH MPU XUMHUECKUX PEAKLIHSIX.

CxopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3nu4HbIX (hakTopoB. OOpaTHMbie pEaKIIUH.
Xumuyeckoe paBHOBecHe. DaKTOPHI, BIMSIOMINE HA COCTOSIHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuaumn Jle Hlarense.

Onextponutuueckas nucconuansa. CuiibHbIE U cia0ble 2JeKTpoauThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAasl, LIEJIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIC METOABI U3YUEHHS BEIIECTB U MX MPEBPAIICHUN: JEMOHCTPAIUA
tabnun «Ilepuoguyeckas cucrema xumudeckux snemeHToB . V1. MenneneeBay, usydeHue
MOJIeNIel KPUCTAJUTMUECKUX PEMIETOK, HAOIIOJCHUE M OINMUCAHUE JEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3IOXKEHUE MEPOKCHIa BOAOPOIA B MPHUCYTCTBUH KaTalM3aTopa,
OTIPENIECIICHUE CPEBI PACTBOPOB BEMIECTB C TIOMOIIBI0 YHUBEPCAIBHOTO MHINKATOPA, PEAKLIUH
MOHHOTO 00OMEHa), MPOBEJAEHUE MPAKTUUECKON paboThl «BnusiHue pa3nuyHbiX (HaKTOpOB HA
CKOPOCTh XMMHUYECKON pEAKLIUN.

Pacuérnble 3anaumn.

Pacu€tbl 1o ypaBHEHUSIM XMMHUYECKHX PEaKIUi, B TOM YHCIE€ TEPMOXHMHUYECKHUE
Pacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBas JI0JIS BEILIECTBAY.

Heoprannuyeckasi xumms



Hemerannel. Ilonoxkenune nHemetaiuioB B Ilepuonnyeckord CHUCTEME XUMHUYECKUX
anementoB J[. MI. MeHueneeBa 1 0COOCHHOCTH CTpOEHHUs aTOMOB. DU3MYECKHE CBOMCTBA
HEMETA/UIOB. AJUTOTPOIMS HEMETauIoB (Ha TpUMEpe KHCIopoaa, cepwl, ¢dochopa u
yriepoaa).

XHUMHUYECKHE CBOMCTBAa BAXKHEHUIIIMX HEMETAIOB (TajoreHoB, cephl, a3ora, (ocdopa,
yriepoaa W KPEMHHsA) M HMX COEIUHEHHM (OKCHJIOB, KHCJIOPOJICOJEPKAIIUX KHCIIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Mertamnsl. [lonoxenne metaiuioB B lleproanueckon CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. OcoOEHHOCTH CTPOCHHS JJICKTPOHHBIX 00OJOYEK aTOMOB METaJIIOB.
OO6mue ¢usndeckue cBorcTBa MeTawioB. CIIaBbl METAUIOB. DJIEKTPOXUMHYECKUM P
HaIpsKEHUM METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUINIMX METAUIOB (HATpUM, KaJvid, KaJblMi, MarHui,
AQTIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEb) U UX COCTUHEHUM.

OG61ue crocoObl MoTyueHHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHUKE.

ODKCNEPUMEHTAIbHBICE METOJIbl M3YYCHMSI BEIIECTB M MX IIPEBpAICHUM: H3YYCHUE
KoJUIeKIMu «MeTajuibl M CIUIaBbl», 00pa3lloB HEMETAUIOB, PEIICHUE SKCIEPUMEHTAbHBIX
3a7a4, HaOJIOJICHWE U OIHKCAHWE JICMOHCTPAIIMOHHBIX U J1aOOPATOPHBIX OIMBITOB
(B3auMoOeHCTBHE THAPOKCUIA ATFOMUHUS C pPaCTBOPAMH KUCJIOT U IIeJI0UEeH, KAYCCTBCHHbBIC
peaKIuy Ha KaTHOHBI METAJLIOB).

Pacuétnbie 3amaun.

Pacuétsl mMacchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJHOTO U3 YUYACTBYIOIIMX B PEaKIMU BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMHU, €CJIM OJIHO U3 BEIIECCTB UMEET MPUMECH.

XUMHUS U )KM3Hb

Ponp xumum B oOecrne4eHUU DKOJOTHUECKOM, SHEPreTUYECKOM U  MUIIEBOU
0€30IacCHOCTH, Pa3BUTUU MeIULMHBI. [IoHATHE O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

IIpencraBinernss o0 OOmMMX HAYYHBIX MPUHIUIAX IPOMBIIUICHHOTO TOJYyYeHUS
Ba)KHEUIIINX BEIECTB.

UenoBek B MHUpPE BEIIECTB W MATEPUAIOB: BAKHEHIIME CTPOUTEIBbHBIE MaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPACKH, CTEKJIO, KEpaMUKa, MaTE€pUallbl JIs SJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHUYECKHE U MUHEPATIbHBIC YI0OpEHUSI.

XuMHs ¥ 30pOBbE YEJIOBEKA: MpaBUJIa MCMOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
MpaBuJia 0€30MacHOTO UCIIOJIH30BAHUS IIPenapaToB OBITOBOM XMMHUHU B MOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexnpenMeTHbIX CBS3€H MPU U3YYEHUU 001l U HEOPTraHMYECKON XUMUU
B 11 kiacce ocymiecTBisieTcsl 4epe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHM, TAaK W TOHITHW, SBISIONIAXCS CHCTEMHBIMM JUISI OTHAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO1iue ecTeCTBEHHO-HAYYHbIE INOHATHSA: HAy4YHbIM (akT, rumnoresa, 3aKOH, TEopus,
aHaJu3, CHUHTE3, KilacCUPUKanus, [EPUOJUYHOCTb, HAOIIOAECHHE, DKCIEPHUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duzuka: mMarepus, SHEprusi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
PaZl0aKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUI yPOBEHbB, BELIECTBO, TEJO0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, PU3NUECKUE BEIIMUMHBI U €IMHULBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, 3KOCHCTeMa, Oumocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOMIaeMbIe, TOTIMBO, PECYPCHI.

TexHomorusa:  XUMUYecKass  MPOMBIIUIEHHOCTh,  METaJUIyprusi,  IHPOU3BOACTBO

CTPOUTCIIBHBIX MaTcpUuaioB, CEJIBbCKOXO3SIMCTBEHHOE IMpOU3BOACTBO, IMuImeBas
IMPOMBIINIJIICHHOCTD, Cl)apMaI_[eBTI/I‘-IeCKaH IMPOMBIINIJICHHOCTDL, IIPOU3BOJCTBO KOCMCTHYCCKHX
IIpcraparos, IMPpON3BOACTBO KOHCTPYKIMOHHBIX MaTcpuaoB, QJICKTPOHHAsA

IIPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS O0YYarOIIUMUCS
IIPOrpaMM CPEIHETO 00I1Iero 00pa3oBaHus (JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hayuyno-meToanueckoil OCHOBOM A pa3pabOTKU IMJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
IIPOrpamMM CpeTHEro 00IIEero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN OIXO/I.

B COOTBETCTBHM C CHUCTEMHO-IIEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JTUYHOCTHBIX
pE3yJIbTaTOB OCBOCHHS TMpeaMeTa «XUMHUS» Ha YpOBHE CpEHEro oOero oopa3oBaHUs
BBIJICJIEHBI CJIEIYIOLIUE COCTABIISIIOLIUE:

OCO3HaHHE 00YUYAIOIIUMUCS POCCUMUCKON IrpaAaHCKOW MIEHTUYHOCTH — FTOTOBHOCTHU K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEICIICHHIO;

HaJINYUE MOTUBALUU K O0yUYEHUIO;

LEJICHAIIPABJIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM TUYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAAUIUI 0a30BOI HAYKH XUMUU;

TOTOBHOCTB M CIIOCOOHOCTBH O0YYalOIIHUXCsl PyKOBOJCTBOBATHCA B CBOEH JI€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMA YCTaHOBKAMM, IPUCYIIMMH ILEJOCTHOM CUCTEME XUMHUYECKOTO
oOpa3oBaHus;

HaJu4Ke MPAaBOCO3HAHUS SKOJOTUYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LEIU H
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pPEe3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHs JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOM JAESITENbHOCTH B COOTBETCTBUU C T'yMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMHU M HJAEAJIAMH POCCHICKOTO
IPaXKJAHCKOTO O0IIecTBa, MPUHIATHIMA B OOLIECTBE HOpPMAaMH W TpaBUJIaMd TMOBEACHUS,
CIOCOOCTBYIOLIMMHU ~ TPOLIECCAM  CAMOIIO3HAHMS, CAMOPa3BUTHS UM  HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTU O0YyYaIOUTUXCS.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHUS MPEAMETA « XUMUS» OTPaKatoT CPOPMUPOBAHHOCTD
OMbITa TO3HABATEJIBHON M MPAKTUYECKOW AESATENbHOCTH OOYYAIOIIMXCS IO peau3aluu
MPUHSATHIX B 00I1I€CTBE LICHHOCTEN, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIIMTAHMA!

OCO3HaHUs 00YYAIOIUMHUCS CBOUX KOHCTUTYLIMOHHBIX MTPaB U 00S3aHHOCTEH, yBaKEHUs
K 3aKOHY U [IPAaBONOPSAJIKY;

IPEICTaBICHUS O COLMAIbHBIX HOPMAaX W MPaBUJIAX MEXIUYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENbHOCTH TPU CO3JaHUU Y4eOHBIX
NPOEKTOB, PEUICHHH Y4eOHBIX M I[O3HABATEJNbHBIX 3a/lad, BBINOJHEHUH XUMHYECKHX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAThb M NPUHUMAaTh MOTHBBI, HAMEPEHHMS], JIOTUKY M apryMEHTHI
JIPYTUX MPU aHAIKM3E PA3IUYHBIX BUJIOB YUeOHOH ACSTENbHOCTH;

2) MaTPpHOTHYECKOT0 BOCIIUTAHUS



IIEHHOCTHOTO OTHOIICHHS] K MCTOPUYECKOMY U HAYYHOMY HACIEAUIO0 OTECYECTBEHHOU
XUMUHU;

YBXEHUS K MPOIECCY TBOPYECTBA B 00JACTH TEOPHH W MPAKTHUECKOTO TMPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JTOCTHKEHUS HAYKU €CTh Pe3yJIbTaT JJIUTEIHLHBIX HAOIIOICHUH,
KPOMOTIUBBIX SKCIEPUMEHTAJIbHBIX TIOMCKOB, MTOCTOSTHHOTO TPYyAa YYEHBIX U MPAKTHUKOB;

UHTEpeca M II03HABATEJIbHBIX MOTHBOB B TIOJYYEHMH M TMOCJIECAYIOIIEM aHalu3e
nH(OpMAITUH O EPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTCUECTBEHHON XMMUM;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMM, CBA3aHHbIE C XHUMHUYECKUMHU SIBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBbIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEJACHUE W TOCTYNKHA CBOMX TOBAPHIICH C IMO3HITHMA
HPaBCTBEHHBIX U MPABOBLIX HOPM M OCO3HAHUE MOCIEICTBHUM 3TUX TTOCTYIIKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHUsl LEHHOCTEH 30pOBOro M 0e€30macHOro oOpasa >KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3UYECKOMY H IICHXUIECKOMY 370POBBIO;

coOJroieHus MpaBuil 0€30MaCHOr0 OOpalleHUs C BEIIECTBaMU B OBITY, TOBCETHEBHOM
KU3HU U B TPYJIOBOH JI€SITEIILHOCTH;

MOHUMAaHUSl IIEHHOCTU TMpPaBWUJI HHJIWBHUIYAIBHOTO W KOJUIEKTUBHOTO O€301acHOI0
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJCH;

OCO3HAHUS TOCJICICTBUA W HEMPUATHSI BPSIHBIX MPUBBIYEK (YITOTPEOICHUS aTKOTOJIS,
HAapKOTUKOB, KYpEeHHUs]);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIHCKON JIESITEIIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU MPAKTHYCCKUX 3a7ad COIMATbHON
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO TIpodeccuii pa3muyHOro pojaa, B TOM YUCIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH,

yYBaXXCHUS K TPYLY, JTIOJISIM TPYy/Ia U PE3yJIbTaTaM TPYA0BOM JACATCIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIyAJIbHOW TPACcKTOPUH 0Opa3OBaHMSI,
Oynymerd mpodeccun u peann3alud  COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB M MOTPEOHOCTEN 00111eCTBAa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

DKOJIOTMUECKH  IEJIeCOO0Pa3HOr0  OTHOIICHHWS] K TMPUPOAE, KaK HCTOYHHKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHUS  TJIOOAJIBHOTO  XapakTepa  OKOJOTUYECKMX  NpOoOIeM,  BIIUASHHS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOTHON U COIIMAIBHON CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH MCIOJIb30BAHUSL JIOCTMIKEHUN XUMHUHU ISl PEIICHUS
BOIIPOCOB PAIIMOHAILHOTO MTPUPOAOTIOIH30BAHNUS;



AKTUBHOTO HETPUSTUS ACUCTBUM, MPUHOCIIINX BPEA OKPYKAOIIEH MPUPOIHON cpene,
yMEHUs MPOTHO3UPOBATh HeOJIaronpusTHHIE HKOJIOTUYECKHE MOCJIE/ICTBUSA
MIPEANPUHUMAEMBIX JIEUCTBUM U IIPENOTBPAILATD UX;

HaJIMYusl Pa3BUTOTO SKOJOTUYECKOTO MBIIIJIECHUS, SKOJOTHUYECKON KYJNbTYpHI, OIbITA
JESTEIBHOCTH JKOJIOTMUECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCI HMHU B
MO03HABATENbHON, KOMMYHUKATUBHOM W COLMAIBHOM MpakTUKE, CIOCOOHOCTH W YMEHHUS
aKTUBHO MTPOTUBOCTOSITH UACOJIOTHH XeMOhoOHH;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUsl CleUM(PUKA XUMUU KaK HayKd, OCO3HaHUsA €€ posd B (HOpPMHUPOBAHUU
pPAalMOHAJIBHOIO HAy4YHOrO MBIIUICHHS, CO3JaHUHM LEJOCTHOrO TMpPEACTaBICHUS 00
OKPY)KAIOIIEM MHUPE KaK O E€IWHCTBE MPUPOJAbl U YEJOBEKAa, B IMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHUu Ipo0JIeM COXPaHEHUsI IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUYMMOCTH XMMHH JIJIi COBPEMEHHOW IMBWIM3AIMU: B €€
I'YMaHHCTHUYECKOW HAMPAaBIEHHOCTH U BaXKHON POJIM B CO3/IaHUH HOBOMW 0a3bl MaTepuaIbHOM
KYJbTYpbl, pEUICHUU TJI00ATBbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUUECKOM, MHIINEBOM M HSKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTUHU
MEUIIMHBI, 00€CTICUEHNUN YCIOBUHM YCIICIIHOTO TPyAa U IKOJIOTHYECKH KOMGMOPTHOMN KU3HU
KaXJIOTO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTU: TMOHMMAHUS CYIIHOCTH METOJOB ITO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOJIb30BaTh MOIYYaeMble 3HAHUS
JUIs. aHaiu3a W OOBSACHEHUS SBJICHUN OKPYKAIOLIEr0 MHpAa W MPOUCXOJAIIUX B HEM
W3MEHEHUH, YMEHUs JellaTb 00OCHOBAaHHBIC 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB
HMMEIOLIUXCS JAHHBIX C LEJIbI0 MOJYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATENIbHO HCIOJIb30BaTh XUMUYECKHUE 3HAHUS [UJIS PEIICHHS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN NESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMM IO XUMHUHM B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTSIIMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pa3lUMyHbIX cdepax mnpodeccuoHaIbHOU
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI
MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS yd4eOHOro TIpeaMeTa «XUMHUsS» Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:
3HAYUMBIC JIUIsT OPMHUPOBAHUS MHPOBO33PCHHS 00YUAIOIMINXCSI MEXIUCIUTIIHHAPHBIC
(MeXIIpeIMeTHBIC) OOIeHAyYHbIC TOHATHSA, OTPaXKarolye IEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa M CHelu(UKy METOI0B MO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (Marepws,
BCIICCTBO, DHEPIHs, SBJICHHE, NPOIECC, CUCTEMa, HAydHbIH (HaKT, TPHUHIMI, THUIIOTE3a,



3aKOHOMEPHOCTbh, 3aKOH, TEOpHs, UCCIIEIOBAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U
Apyrue);

VHUBEpCaJIbHBIC  ydeOHBIE  JCHCTBUSA  (MO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
peryisaTuBHbBIE), oOecrneunBaromue (opMupoBaHne (YHKIIMOHATBLHON TPAMOTHOCTH U
COILIMAJIbHON KOMITETEHIIMU 00yYaronuxcs;

CIIOCOOHOCTh ~ OOYYalOIIMXCA  HUCIOJIb30BaTh  OCBOCHHBIC  MEXAUCIIUIUIMHAPHBIE,
MUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCAJIbHBIE Y4YEOHBIE JCHCTBUS B MO3HABATEIBHOU H
COLIMAJIbHOM ITPAKTHKE.

MeranpenMeTHbIE pPe3yJabTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCAIBHBIMH YUYEOHBIMU
NO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMH.

OBJageHne yHUBEPCAJIbLHBIMHU Y4eOHbIMH NMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBaTh U aKTyaJu3UpOBaTh MPOOJIEeMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpPENENIATh LEIU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKECHUS,
COOTHOCHUTB PE3YJIbTAThl IECSITEIBHOCTH C TOCTABJICHHBIMHU LIEJISIMHU;

HCIIOJIBL30BaTh MPU OCBOCHHUM 3HAHUU MPUEMBI JOTUUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHbIE TMPU3HAKU TOHATUN W YCTaHABIWMBATH WX B3aWMOCBSI3b, HCIIOJIL30BaTh
COOTBETCTBYIOIINE MOHATHUSA JUIsl O0OBSICHEHUS OTAENbHBIX (DAKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAaHUA M KPUTEPUM I KiIacCU(UKAIIMM BEHIECTB M XUMHYECKHUX
peaKuuu;

YCTaHABJIMBATh MPUUYNHHO-CJICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYX JeHUs (MHIYKTUBHBIC, JCAYKTUBHbIC, IO AaHAJIOTHH),
BBIABJISIT  3aKOHOMEPHOCTH W NIPOTUBOPEUHS B pPacCCMATPUBAEMBIX  SIBIICHUSIX,
(hOpMyIUPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

MIPUMEHSTH B TIPOIIECCE MO3HAHMUS, UCTIONB3YEMbI€ B XUMHUHU CUMBOJINYECKHE (3HAKOBBIC)
MOJIEH, MPeoOpa30BbIBATH MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI)
aJIeMeHTa, XUMHu4deckasi popmyiia, ypaBHEHHE XUMUUECKON PEaKIINH — ITPHU PEIICHUH YU4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSITh HA3BaHHBIE MOJICJIbHBIC MTPECTABIICHHUS
JUTS1 BBISIBIICHUS] XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMH METO/I0B HAyYHOT'O MO3HAHUSI BEIIECTB U XUMHUYECKUX PEAKIIH;

dbopMynupoBaTh MENW W 3aJa4d HWCCICAOBAHHS, HCIOJIb30BaTh TOCTABJICHHBIE U
CaMOCTOSTENILHO C(OPMYJIIMPOBAHHBIE BOIMPOCH B KAaueCTBE WHCTPYMEHTA TO3HAHUS H
OCHOBBI JIsi (DOPMUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BJIQJIETh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS M TPOBEJCHUS YUECHHUECKUX
DKCIIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHsS HaOmomaTh 3a XOJOM  Ipoliecca,
CaMOCTOSTEIILHO TPOTHO3UPOBATH €0 pe3yibTaT, PopMyIHpoBaTh 0OOOIIEHHS] W BBIBOJIBI
OTHOCUTEJILHO JOCTOBEPHOCTH pE3yJbTaTOB HCCIEIOBAHUS, COCTaBISATH OOOCHOBAHHBIM
OTUYET O MIPOJICIIAaHHOM paboTe;



OpUoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEIOBATENIbCKOM M TMPOEKTHOM JESTENBbHOCTH,
IPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOWUCKY METOAOB pPELIEHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METOAOB IMO3HAHUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATHCS B PAIMYHBIX HMCTOYHMKAX HHGMOpMauuu (HaydHO-TIOMYJISpHAS
JAUTEpaTypa XUMHUYECKOIO COJAEpKaHMsl, CIPaBOYHbIE MocoOus, pecypcbl MHTepHera),
aHAJIU3UPOBaTh MH(GOPMALMIO PA3JIUYHBIX BUAOB U (POPM NPENCTABICHUS, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(GopMynupOBaTh 3ampPOCHl M MPUMEHSITHh PA3IUYHbIE METOABI MPHU MOUCKE U 0TOOpe
MHpOpMaIu, HEOOXOIUMOH JIJIs1 BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeeIEHHOIO TUIIa;

IpUOOpETaTh OMBIT UCIIOJIB30BAHNS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Y Pa3JIUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAJbHYIO (QOpMYy MpEACTaBICHUS HHPOPMALINU
(cxembl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAy4YHbIM $3bIK B KA4yeCTBE CpPEIACTBA IMpH paboTe € XUMHUYECKOU
uHboOpMaluel: MPUMEHITh MEXIpeAMeTHble ((pU3Mueckue M MaTeMaTU4eCKUe) 3HAKU U
CUMBOJIBL, (POPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U IPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIITHOCTH.

OBiaieHHe YHMBEPCAJBHBIMM KOMMYHMKATHBHBIMH 1CCTBUSIMU:

3aJ1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYK/1aeMOI TEMBI B XO/I€ AHaIora 1/WIK IUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYJIHPOBATH CBOM MPEMAJIOKEHUS OTHOCHTEJIBHO BBINOJTHEHUS
MPEIIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3EHTAMEN PE3YJIbTATOB MO3HABATEIBHOM 1€ATEIbHOCTH, MOJTyUYEHHbIX
CaMOCTOSATEJIbHO WJIM COBMECTHO CO CBEPCTHHKAaMU IIPU BBINOJIHEHUU XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEJOBAHMIO CBOMCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekra u GopMyJIHpOBaTh BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTJIaCOBaHUS MO3ULUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OBiaieHHe YHMBEPCAJIBHBIMH PeryISTHBHBIMH ACHCTBUSMMU:

CaMOCTOATEJIbHO IIJIAHUPOBATHh U OCYIECTBIISATH CBOK) ITO3HABATENBHYIO AEATEIBHOCTD,
ornpenaensis e€ Leau U 3aJja4ui, KOHTPOJIMPOBAaTh U IO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATh
MpeAJIaraeMblil aJIrOpUTM JEHCTBUNA TPU BBHITTOJIHEHUH YU€OHBIX U UCCIIEIOBATENbCKUX 3a/a4,
BBIOMPATh HanboJiee 3P (HEKTUBHBIN CIOCOO UX pelIeHUs C Y4ETOM MOJIYyYSHHS] HOBBIX 3HAaHUUN
O BEILIECTBaX U XMMUYECKUX PEAKIUAX;

OCYLIECTBJISATh CAaMOKOHTPOJIb CBOEH [JEATEIbHOCTM Ha OCHOBE CAaMOAHalW3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI
10 KITACC

[IpenMeTrHble pe3yabpTaThl OCBOEHUS Kypca « OpraHuuecKas XuMHUsh» OTPa)karoT:
e c(hopMHUPOBAHHOCTH IPEICTABIICHUN O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-
HAYYHOW KapTUHBI MHPA, POJIM XHMHUHA B I[IO3HAHUM SBICHUW IPUPOABI, B



(OpMUPOBaHMN MBILUIEHUS M KYJIbTYPbl JMYHOCTH, €€ (YyHKIUMOHAIBHOU
I'PaMOTHOCTH, HEOOXOIMMOM JUIsl peIIeHUs] IPAKTUYECKUX 3a7a4u U SKOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOJHON Cpene;

BJIQJICHUE  CUCTEMOM  XHMMHYECKHX  3HaHWM, KOTOpass  BKJIIOYAET:
OCHOBOMNOJIArarwume MOHATHS (XMMHUYECKUH JJEMEHT, aToM, JJIEKTPOHHAs
o0oJlouka  aTroma, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMHUYECKas CBS3b, CTPYKTYpHas popmyna (pa3BEpHyTas U COKpaEéHHas), MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIM O00BEM, YIIEepOJHBIA CKeleT, (yHKIIMOHAJIbHAas
rpynmna, pajaudKall, H30MEpHUs, H30MEpbl, TOMOJOTMYECKHH psl, TOMOJIOTH,
YTIEBOAOPOBI, KUCIOPO U a30TCOAEPKAINE COCUHEHMUS, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUS); TEOPUU M 3aKOHBI
(Teopust cTpoeHHs opraHndyeckux BemectB A. M. byTiepoBa, 3aK0H cOXpaHEHUs
Macchbl  BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUWA  SI3BIK  XHUMHH;
MHUPOBO33pPEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAaHWS NPUYMHHOCTU U
CUCTEMHOCTH XMMMYECKUX SIBJICHUM, (aKTOJIOTMYECKUE CBEJCHHSI O CBOWCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCIOIb30BAaHUM BAKHEHIIMX OPTaHUYECKUX
BEILIECTB B OBITY U MIPAKTUYECKOM JESITEIIBHOCTH YEJIOBEKA,;

c()OPMUPOBAHHOCTh YMEHHUI BBISBISATh XapaKTepHbIE MPU3HAKKA TOHSITHIA,
YCTaHABJIMBATh UX B3aWMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHS IIPU
ONMCAaHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCAMHEHUM;
c()OPMUPOBAHHOCTh YMEHHUI HCHOJb30BATh XWMHUYECKYIO CHUMBOJIUKY JJISI
COCTABJICHHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
GopMyn OpraHM4YecKMX BEUIECTB M YPAaBHEHUM XHMMHUYECKUX pEaKLUu,
U3TrOTABJIMBATh MOJIEIIN MOJIEKYJl OPTaHUYECKUX BEUIECTB JJI WIJUTFOCTPALMHU MX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUN YCTAaHABIWBATh MPUHAJIEKHOCTh H3YyUYEHHBIX
OpPraHMYECKUX BEIIECTB IO MX COCTABY M CTPOCHUIO K ONPEACIEHHOMY
KJaccy/Tpynmne COeAUHEHUN (YIJeBOAOPOAbl, KHUCIOPOJ M a30TCOAECpIKaIlue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHUs), JaBaTb WM HAa3BaHHs IO
cuctematudyeckoit Homenkinarype (IUPAC), a takxe NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUSl OTJEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIEH, aleTUIICH,
ATUJICHTJIUKOb, TTUUEPUH, (eHoll, popMmanbaeru, aleTalibleru, MypaBbHUHAs
KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCJIOTA, CTE€apUHOBAas KHUCIOTA,
TIII0K03a, (PpyKTO3a, Kpaxmall, IeJT0103a, TIIUIUH);

c()OPMUPOBAHHOCTh YMEHHUS ONPENEIATh BHABl XHMUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c()OPMUPOBAHHOCTh YMEHUS TMPUMEHSTh TOJIOKEHUS TEOPUH CTPOEHUS
oprannyeckux BemectB A. M. bytneposa iist 00bsICHEHUsI 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;
c(OpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U
XUMUYECKUE CBOWMCTBA THUIIMYHBIX IPEICTABUTENICH pa3JIMYHBIX KJIACCOB
OpraHUYeCcKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, IPONWJIEH, alleTUJIeH, OyTaueH-



1,3, metmnOyTtaauen-1,3, 0€H30J1, METAHOJ, 3TAHOJI, STUJICHTJIMKOb, TJIUIICPHH,
deHnou, aneranpaerusi, MypaBbUHas M YKCYyCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmal,
LEJUTI0NI03a, aMUHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATH T€HETUUYECKYIO CBSI3b
MEXKJly HHUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHYECKUX PpEAKIUNA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YTIEBOIOPOJIHOIO
CoIppsi (HE(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TMEPepadOTKH H
MPaKTUYECKOE TPUMEHEHUE MTPOTYKTOB NIEPEPAOOTKH;

c(OPMHUPOBAHHOCTh YMCHHM TMPOBOJIUTH BBIUUCICHUS TI0 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa
peakiMy IO M3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HMCXOJHBIX
BEIIIECTB WJIU MIPOTYKTOB PEAKIINUH);

c(hOpMHUPOBAHHOCTh YMEHUMN BJIQJIETh CUCTEMOUW 3HAHUN 00 OCHOBHBIX METOaX
HAy4YHOrO IIO3HAHUS, HCMOJb3yEMbIX B XUMHUU IPU H3YYEHUU BEIIECTB H
XUMHYECKUX SABJICHUI (mabmronieHue, U3MEpEHNE, HKCHEPUMEHT,
MOJEIUPOBAHUE), UCTIOIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJISI IPUHATHS
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHM COONIOAATh MpaBUia TOJb30BAHUS XUMHUYECKOU
nocyJ0M U jJabopaTOpHBIM OO0OpYAOBaHHEM, a TaKXKe IMpaBujiia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKILMSAMHU IO BBITIOJTHEHHUIO JTA0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW TUIAHUPOBATH U  BBIMOJHATH  XUMHUYECKUM
AKCIEPUMEHT (MPEBpAILCHHUS] OPraHMYECKUX BEIIECTB IPU HArpEeBaHUH,
NOJIyYEHUE HSTUICHA W HW3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC pPEAKIUU
OpraHUYeCKUX BEIIECTB, JeHaTypauus OEJKOB TpPU HarpeBaHUU, IIBETHHIC
peakuuu OeNKOB) B COOTBETCTBUU C MPAaBWIAMH TEXHUKHA OE€30MAaCHOCTH MpPHU
oOpaIieHi ¢ BeniecTBaMU W JaOOpaTOPHBIM OO0OpPYAOBaHUEM, MPE/ICTABISATH
pe3ynbTaThl XMMHUYECKOTO JKCIepuMeHTa B (QopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peaKkiui ©u (HOopMyIupoBaTh BBIBOJBI Ha OCHOBE JTHX
pEe3yNbTaToB;

chOPMUPOBAHHOCTh ~YMEHUW  KPUTHYECKH  aHAJIM3UPOBATh  XHUMHUYECKYIO
uH(opMaIMIo, TONYy4aeMyl0 W3 Pa3HBIX HCTOYHUKOB (CpEICTBA MAaCCOBOM
uHdopmaruu, aTepHeT u apyrux);

c(hOpMHUPOBAHHOCTH YMEHUU cobroaaTh npaBuia HKOJIOTUYECKHU
1esecoo0pa3Horo TOBEJEHUSI B OBITY M TPYAOBOM JESITEIHHOCTH B IIENSAX
COXpPAHEHHSI CBOETO 3JI0POBbSl U OKPY)KAIOUIEH MPUPOJHOU Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUSI HA YKUBbIE OPraHW3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbici nokazatens 11K, moscHsIThr Ha mpuMepax crocoObl
YMEHBIICHUS M MNPENOTBPAILLCHUS HMX BPEOHOTO BO3JCHCTBUS HA OPraHU3M
YEJI0BEKA;



JUIsE O0Yy4arolUXCs C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE
OPUMEHSTh 3HAHUA 00 OCHOBHBIX JIOCTYNMHBIX METOJAX IMO3HAHMS BEIECTB U
XUMUYCCKUX SIBJICHUI;

JUTA CIIETIBIX U CIA0OBUIAIINX O0YYAIOIINXCS: YMEHUE UCIIOIB30BaTh PEIbeHO-
TOYEUYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumuueckux Gopmyi.

IHNPEAMETHBIE PE3YJIBTATBI
11 KIIACC

HpCI[MeTHBIe PE3yabTaTbl OCBOCHHUA KYypCa «061118,5[ N HCOPTraHHUYCCKasd XUMMHI»

OTpaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O  XHMHYECKOW  COCTaBIIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TMO3HAHUM SIBIICHUU
npupoAbl, B (GOPMHPOBAHUMU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOJIMMOM ISl pEHICHUs MPaKTUYECKHUX
3a/lad ¥ JKOJIOTMYECKH OOOCHOBAaHHOTO OTHOULIEHHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPEJIE;

BJIQJICHUE CUCTEMOW  XMMHUYECKMX  3HAHH, KOTOpasi ~ BKJIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATUS (XMMHYCCKHI 3JIEMEHT, aToOM, M30ToI, S-, pP-, d-
AJIEKTPOHHBIE OpOUTANIM aTOMOB, HOH, MOJIEKYJia, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPHUIIATEIILHOCTD, CTETIEHb OKUCJICHUS, XUMUYECKasi CBSI3b
(KkoBaJIeHTHasi, HOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpHUCTAJUIMYECKas
peméTka, TUMbl XUMUYECKUX PEaKIUN, PaCTBOP, SIEKTPOIUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTUYECKAS] JAUCCOIMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaKIui, XUMHUUYECKOE PaBHOBECHE); TCOPUU W 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKON Aucconnanuu, nepuoandeckuii 3akon . M. Menneneena,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIEHUS IHEPTUU
IpU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI SA3bIK XUMHH,
MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIMEe B OCHOBE NMOHUMAHHS MPUYUHHOCTU U
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUH, (PaKTOJIOTUUECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, TMOJY4YeHUHM U  OE30MaCHOM  MCIOJIb30BAHUM  BaKHEUIIMX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JIEITEIIHHOCTH YEJIOBEKA;
c(hOPMHUPOBAHHOCTh YMEHHH BBISBISATh XapaKTepHbIC TMPU3HAKKA TIOHITHH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS TIPU
OTNMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBpaICHU;

c(hOpMHUPOBAHHOCTh YMEHHUH UCIIOJIb30BaTh XUMUUYECKYH) CHUMBOJIMKY IS
COCTaBJCHHS (OPMYJT BEIIECTB M YPaBHEHUHA XUMHUYECKUX  PEaKIIHil,
cucrtematudeckyto HomeHkinatypy (IUPAC) wu TpuBHanbHbIE Ha3BaHUS
OT/IEJIbHBIX HEOPTaHMYECKHUX BEIIECTB (yrapHbIN ra3, YrJIeKUCIbIN ra3, aMMHUak,
raméHas U3BeCTh, HeraméHas U3BECTh, MUThEBas COJIA, MUPUT U APYTrHUe);
c(hOpPMHUPOBAHHOCTh YMEHHUI OMNpEAENsITh BAJICHTHOCTb U CTENEHb OKHUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCAUMHEHHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMUUYECKOU
CBsI3U (KOBaJIEHTHAs, MIOHHASI, METAJUTMYECKasi, BOAOPOAHAsS) B COEUHEHUSIX, THII



KPUCTAJNIMYECKON PEIIETKM KOHKPETHOI'O BelllecTBa (aTOMHasl, MOJIEKYJsSIpHas,
MOHHAsl, METaJUTMUECKas ), XapaKTep CpeJibl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
COCIUHCHMI;

c(hOpPMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAMICKHOCTh HEOPTAHHYECKUX
BEIIECTB IO UX COCTaBY K OMpe/IeIEHHOMY KIIacCy/Tpymiie COeIMHEeHU (IIPOCThIe
BEIIECTBA — METAJUTbI U HEMETAIIIbI, OKCUJIbI, OCHOBAHUS, KUCIIOTHI, aM(oTepHbIe
TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIeproaudeckoro 3akona JI. U.
MenpaeneeBa 1 JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOLLYIO, OOBSICHUTEIBHYIO U
POTrHOCTHYECKYIO (PYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh IJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHAYECKUX 31eMEHTOB 1—4 mepuonos llepmonnueckoi CUCTEMBI XMMHUYECKUX
anementoB JI. M. MenpaeneeBa, UCHOIB3ysS MOHATHS «S-, P-, d-3JCKTpOHHBIC
opOuTAIY, «IHEPTETUUECKUE YPOBHIY, OOBICHITH 3aKOHOMEPHOCTH N3MEHEHHUS
CBOMCTB XMMHUUYECKHUX JJIEMEHTOB UM HMX COCAMHEHUH IO MEPUOAAM U TpyIIam
ITeprnoanyeckoit cucrempl XUMHUUeCKUX 31eMeHTOB [[. 1. Menneneesa;
c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMUCHIBATH) OOLINE XUMUYECKUE
CBOMCTBA HEOPTraHMYECKUX BEIIECTB PA3JIMWYHBIX KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T€HETUYECKON CBSI3U MEXIY HEOPTaHMYECKMMH BELIECTBAMM C
IIOMOILBIO YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;
c(hOpPMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATh XHUMHUYECKUE PEAKIUU TI0
pa3IMUHBIM TIPU3HAKaM (YUCITYy M COCTAaBY PEarupyroliuX BeEIIECTB, TEIIOBOMY
addekTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCJICHUS JIEMEHTOB, 00paTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABIISITH YPABHEHHSI PEAKIIUN PA3IMYHBIX THIIOB,
MOJHBIE W COKpAIlIEHHBbIC YPAaBHEHUS PEAKIUA HMOHHOTO OOMEHa, Y4YWUThIBas
YCJIOBHS, TPY KOTOPBIX 3TU PEAKIIUM UAYT 10 KOHIIA;

c(hOPMHUPOBAHHOCTh  YMEHUW  MPOBOJIUTH  PEAKIUH,  TOATBEPKIAIOIINE
KAQUECTBEHHBIM COCTaB pPa3JIMYHbIX HEOPTraHUYECKUX BELIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHMH  pacKpbIiBaTh  CYIIHOCTb  OKHCJIMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKITHI MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OanaHca
3THUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUM OOBICHATH 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peakiuyu OT pa3IMYHBIX (PAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO
paBHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3AeiicTBus (mpunuun Jle [larense);
c(hOpPMHUPOBAHHOCTH YMEHHM XapaKTEPU30BaATh XUMHUYECKUE TPOIIECCHI, JISKAIINE
B OCHOBE MPOMBIIUIEHHOTO MOJYYECHHUS CEPHOM KHCJIOTBbI, AMMHAKa, a TAKXKeE
c(OPMHUPOBAHHOCTh MPEJCTAaBICHUNH 00 OOIKMX HAyYHBIX TMPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BOJICTBA;



c(OPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MAacCOBasi JI0JIsl BEIIECTBA B PacTBOPE», 0ObEMHBIX OTHOIICHUI ra3oB
MIPU XUMUYECKUX PEAKIIUAX, MAaCChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE UIU 00BbEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIUH
BEIIECTB, TEIJIOBOro 3@ dekra peakiii Ha OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOPMHPOBAHHOCTh YMEHHH COOJIOJATh TMPAaBWIA TOJIH30BAHUS XHUMHYECKOM
nocyZod M 1abopaTopHBIM O0OpYIOBAaHUEM, a TaKXkKe IpaBuiia OOpalleHus C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMH MO BBIOJHEHUIO JJAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yYMEHUN IUIAHUPOBATH M  BBIMOJHATH  XUMHUYECKUU
AKCIIEPUMEHT (pa3yiokKEeHUE MEPOKCH]Ia BOJAOPO/Ia B IPUCYTCTBUM KATaIM3aTopa,
ONpeJeNeHre CpeAbl PAacTBOPOB BEIIECTB € TOMOLIBIO YHHBEPCAIBHOIO
UHMKATOPA, BIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOU PEAKIINH,
peakiMy UOHHOTO OOMEHa, Ka4eCTBEHHBbIE peakiMu Ha cylbdar-, kKapOoHAT- U
XJIOPU-aHUOHBI, HA KATHOH aMMOHMUS, PEIIEHUE SKCIEPUMEHTAIIbHBIX 33]1a4 10
teMaMm «Metamey u «HemeTramib»y) B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU
0e30macHOCTH TPH 0OpALIEHUH C BELIECTBAMHU U TAOOPATOPHBIM 000PYIOBAHHUEM,
OPEICTABIATh PE3YJIbTaThl XUMHUYECKOIO OHKCIIEPUMEHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIUN U (HOPMYIUPOBATH BHIBOABI HA OCHOBE
ATUX PE3YIbTATOB;

c()OPMUPOBAHHOCTh YMEHUM  KPUTUYECKH AHAIM3UPOBATH  XUMHUYECKYIO
nH(popMaMIOo, TOJYYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaIK, MTHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH coboaaTh npaBuia AKOJIOTUYECKHU
LEJIECOO0PA3HOr0 MOBEIECHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUsI CBOETO 3[I0POBbSI U OKPYKAIOIIEH MPUPOIHON Cpeabl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEILECTB,
noHumasi cMbici nokazarens [1JIK, mosicHsaTh Ha mpuMepax criocoObl yMEHbIIIEHUS
Y TIPEIOTBPAILECHMS X BPEJHOTO BO3JACHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIsE O0Yy4arolUXCs C OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbS: YMEHHE
OPUMEHSTh 3HAHHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHUS BELIECTB U
XUMHUUYECKUX SIBICHUM;

JUTSI CIICTIBIX U CJIA00BHUSIINX OOYYAIOIINXCS: YMEHHE HUCIIOIh30BaTh pelbedHO-
TOYEUYHYIO cucTteMy obo3HaueHut JI. bpaiins and 3anucu xumuueckux popmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KosauuyectBo 4yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne ni/n EpOrPAMMEI pa Beero KonTposbHbie IpakTuyeckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoThI padoThI pecype
Pa3znea 1. Teoperuueckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHMS OpraHu4YeCcKuX coequHeHuil A. M. 3
bytneposa
Hroro mo paszneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIe YTIEBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 5 1
QJIKaINEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0poIbl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJIOB U UX 3 1
nepepadoTka
Hroro no pasneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue CoeAuHeHUs
3.1 Crnuptsl. @eHon 3
32 Ansaeruasl. KapOoHoBbIE KUCTOTHIL. CI0KHBIE 7 1
3¢upsl
3.3 VrieBoasl 3 1
Hroro no pazneny 13
Pa3neua 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHHs
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeUHEHUSA
5.1 IInactmaccel. Kayuyku. Boigokna 2
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbIE
undgpoBbie)
Ne ni/n HauMeHnoBanue pa3aeyoB M TeM IPOrpaMMbl (
pa3n porp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06pa30OBATETBHEIE
a00TBI a00TBI
pabo pabo pecypchl

Pasznea 1. Teopernueckue 0CHOBbI XUMHH

Crtpoenue atomoB. [lepuoguyeckuii 3aKoH 1
11 [Iepnonnueckas cucTeMa XMMHUYECKUX 3
anemenToB . 1. Menaeneera

1.2 Crtpoenue BeniecTBa. MHOrooOpasue BeIecTB 4
13 XUMUYECKHE peakluu 6 1 1
Hroro mo paszneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Mertasibl 6 1
2.2 Hemeramisl 9 1 1
23 CBsi3b HEOPTaHUYECKUX U OPTAaHHUYECKUX 5
BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 ‘ XuMusl U )KU3Hb 4 |
Hroro no pazneny 4

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3 \




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuyectBo 4yacos DJIEeKTPOHHbBIE
Ne i/mt Tema ypoka IIpakTunyeckue Aara uuppoBLIe
Bcero KounTtpoJubHbie U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padorer pecypcbl
1 [IpenMer opraHuyecKkoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE
2 Teopust cTpoeHUsI OpraHUYECKUX COCTUHEHHUM A. 1
M. bytiepoBa, €€ OCHOBHBIE I1OJIOKEHHUS
[IpencraBienue o KiraccupuKaum
3 opraHuyeckux Beuects. Homenkinartypa 1
(cuctemaTnydeckasi) ¥ TPUBHAIbHBIC HA3BAHUS
OpraHUYECKUX BEILECTB
4 KonTponbnas padora Nel mo Tema 1 1
"TeopeTrueckas OCHOBAa OpraHM4ecKor Xxumun"
5 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM 1
pAA
6 AJTIKEHBI: COCTaB U CTPOCHHE, cBoiicTBa. MeTaH u 1
3TaH — MPOCTEHIINE MTPEICTABUTENH aJTKAHOB.
7 OTuUJIeH U NPOINUJIeH — MpocTeiine 1
MIPEICTABUTENH AJIKEHOB
8 [TpakTnyeckas padora Ne 1. <jHOJIytIeHI/Ie 1 1
ATHJIEHA U U3yYEHHUE €T0 CBONCTBY
Anxanuensl. byraguen-1,3 u meTunOyraaneH-
9 1,3. [lony4yeHne CHHTETHUECKOTO KayuyKa U 1
PE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHUECKUN psil. ALETHIIEH — IpOCTeHInii 1
MPEACTABUTEND AIKUHOB
11 Briuucnenust no ypaBHEHUIO XUMHYECKOM 1
peaxkiuu
12 ApeHbl: 6eH30J1 U TOJTY0JI. TOKCHYHOCTh apEHOB 1




I'eneTnyeckas cBsI3b yrieBOJOPOAOB,

13 MPUHAJISKAIINX K Pa3IMYHbIM KJlaccaM
Kontponbnas padora No2 mo pasneny

14 «Yrnesonopons» [lonyrogoBas KOHTpPOIbHAS
pabora
[IpupoaHbIE HICTOUHUKH YTIIEBOIOPOIOB:

15 MIPUPOIHBIN ra3 U MOMYTHBIC He(TSIHBIC Ta3kbl,
HE(PTh U MPOIYKTHI €€ epepadoTKu
[IpupoaHbIE HCTOUHUKH YTIIEBOJOPOIOB:

16 MIPUPOIHBIN ra3 U MOMYTHBIC He(TSIHBIC Ta3kbl,
HE(Th U MPOIYKTHI €€ epepadoTKu

17 [IpenenbHbIe 0OTHOATOMHBIE CITUPTHI: METAHOI U
sTaHoi. Bomopoanas cBs3b

18 MHOroaToMHBbIE€ CIIUPTHI: ITUICHTITUKOb U
TIIMIEPUH

19 ®denout: CTPOCHHE MOJIEKYJIbI, busnueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaeruzpl: GopMaIbAETUI U alleTaNbICTH/I.
ArnetoH

21 OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE
KHCJIOTHI: MypPaBbHHASI 1 YKCYCHAsI

29 HpaKTI/I‘-IveCKaSI pabota Ne 2. «CBoiicTBa pacTBopa
YKCYCHOU KHCIIOTBI»

23 CreapuHOBas U OJIEUHOBASI KUCIIOTHI, KaK
NPEJICTaBUTEINN BBICIINX KApOOHOBBIX KHCIOT

o4 Mpina kak COIIH BBICIIINX KapOOHOBBIX KUCIIOT,
UX MoloIlee JieiicTBre

o5 CrnoxHble 3(hupbl Kak MPOU3BOJHBIE KAPOOHOBBIX
KUCTOT. ['Maponu3 ciokHbIX 3UpoB

26 XKupsr: ruaponus, npuMeHeHue, OnoJoruuecKas
POIIb JKUPOB

27 VYrneBonpl: coctaB, kinaccuduxaius. Baxkueiimme
IpeCTaBUTEINN: TII0K03a, (PPYKTO3a, caxapo3a

28 Kpaxwman u 1emirono3a Kak mpupoHbIe

MTOJIMMEPHI




KontponsHas padora Ne3 mo pazneny

29 «Kucnopoacoaepkamue opraHndecKue 1
COCTUHEHUS
AMUHBI: METUJIAMUH W aHUIHH. AMUHOKHUCIIOTBI

30 Kak aM(OTEepHbIC OPTaHUYECKHUE COSTUHEHUS, X 1
Oouosiornueckoe 3Hauenue. [lentupr.

31 Kontpoinbnas padota Ne 4 rogoBasi KOHTpOIbHAs 1
pabora

32 Benku kak mpupoIHBIE BEICOKOMOJICKYIISIPHBIE 1
COEIMHEHUS

33 OcHOBHbBIE OHATUS XUMHH § 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COETMHEHUH. 1
[IimacTmacchl, KaydykH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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