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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOW 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero oOpaszoBanus (DOII COQO), mpexacraBneHHBIX B DeaepaibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPaMMBbl, © OCHOBHBIX NOJOXKEHUH «CTpaTeruu pa3BUTHA
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MNpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy OOyUeHHsI, BOCIIUTAHUS M Pa3BUTHA OOYJAIOIIUXCSl CPEACTBAMHU Y4€OHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHMKaMu  0OlIeo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpIIAONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX IIEJIOCTHONH CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (GOPMUPOBAHMSI MHPOBO33PEHHS M OOMIEH KyIbTYpPbI
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYaIOLINXCS HA YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIr'O OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
Lesed U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOHN KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XUMUsS KaK HayKa CO3HMJaTesbHas, KaKk Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeAHEro oouiero oOpa3oBaHHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NPy U3YYCHHUH IMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUH XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOro Marepuaia M OOyCIOBIIEHAa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWNA Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUM O CTPOCHHUU BEIIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEOPETUYECKHII Marepuan M
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJMYECKOTO0 3aKOHA C OOIIETEOPETUYECKHMX W METOJOJIOTMYECKHX MO3UIHii,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEeSATeIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHHUS K IpOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh WH(GOPMAIIMI0O U MPUMEHATh €€ JJsl MOTOJHEHUS 3HAHUMN, pPeIleHuUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUSI GUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXIy HOBBIMU (aKTaMU M TEOPETUUYECKHMH MPEINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIHMATM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE IS PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOIeM, TOMCKa, aHAIu3a 1



00paboTkn WHPOpPMAIUU, HEOOXOMUMBIX JUISI TNPUOOPETCHUS OMbITa MPAKTUYSCKOW U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpakTuke nmpenoiaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO O0IIEero 00pa3oBaHus, TaK U
Ha ypPOBHE cCpeaHero oOmero oOpa3oBaHHs, TpPU  OMNPEICICHHH  COIEP)KATEIbHOM
XapaKTePUCTHKHU IeJieH HM3y4YeHHs IpeJMeTa HAlpaBJICHHEM IEePBOCTEIICHHOW 3HAYUMOCTHU
TPaJAUIMOHHO Tpu3HAETCST (QOPMUPOBAHWE OCHOB XUMHYECKOW HAyKM Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH 4YeJOBeKa M KaK OIHOTO W3
KOMITOHCHTOB MHPOBOW KyIbTYyphl. C METOJAMYCCKOW TOYKM 3PEHUS TAaKOW TMOIXOd K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TIpeaMeTa «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GopMHUPOBAHHE CHCTEMbl XUMHUYECKUX 3HAHMM KaK BaKHEHIIEH COCTaBIAIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JieXKaT KITFOUEBBIC MOHSITHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XWMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUE U pa3BUTHE MPEIACTABICHUI O HAYYHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHYECKAX PEAKIUi, HeOOXOIUMBIX JUISI TPHOOPETECHUS YMEHHI OPUECHTHUPOBATHCS B
MHpPE BEIIECTB K XUMUYECKHX SBJICHUH, IMEIOIINX MECTO B TIPUPOJIE, B IPAKTHUCCKON U
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuMm, copepkarenbHas XapakTepuUCTUKa LieJeil U 3a7ay U3ydyeHus MmpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTeNeHH OTAAETCS NPEANOYTeHHE MPaKTUUYeCKOW KOMIIOHEHTE CcojJep)KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE JJISl PA3IMYHBIX BHUJIOB JCATEIHHOCTHU: PEIICHHS MPOOIeM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIIUI PKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUUYECKUX MPOIIECCOB
Ha OpPraHM3M 4YeJIOBeKa U MPUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, UHTEIUIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEMH
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIE30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOII0IAaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJMMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHM, IOIOJHCHUA OSHEPICTUUCCKUX PECYPCOB MU COXPAHCHUSA IMPUPOAHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyallusX, CBA3aHHBIX C XUMHWYCCKUMU ABJICHHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OOmiee 9nciio 4acoB, OTBEACHHBIX IS M3YUEHUS XMMHUH, Ha 0a30BOM YPOBHE CpPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
KJlacce — 34 yaca (1 qac B HEJIENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYEHUE B MOJIY4YECHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHMYEeCKUX BeHIeCcTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COSAMHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

DKClepUMEHTAJIbHbIE METO/Ibl M3YYEHHUsl BELIECTB M UX IPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHWe M ONHMCAHWE JEMOHCTPALIMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHuU (IJIaBjieHue, OOyrjIuBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH W 3TaH — MNpoCTeHine
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHEe B IPUPO/JIE, MOTYYEeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH Psl. DTWIEH U MPONWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN aAJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyraaueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTEND AJTKWUHOB: COCTAaB, CTPOCHHE, (DU3MIECKUE M XUMUYECKHE CBOWCTBA
(peakuuu ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4YE€HHUE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM KJaccaMm.

[Ipupoanble UCTOYHUKH YTIIeBOJOpoa0B. [IpupoaHbIil ra3 u momyTHble HEPTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKkuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTAIbHbIE METO/bl U3YUYEHHS BEIIECTB M UX MPEBPALICHUIN: O3HAKOMIICHUE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBAa WM TPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB WJIM MPOAYKTOB PEAKIIHH).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!




[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, T'aJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHeie CBsI3M MEXAy MOJIEKyJIaMH CUpToB. JlelicTBEe MeTaHOJa U 3TaHOJa
Ha OpPraHu3M YeJIOBeKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIJIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYECTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE cIUpThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMmeHeHue riauuepuHa u
STHUIICHTJTUKOJISL.

@DeHoM: CTpPOSHWE MOJICKYIbl, (PU3NYCCKHE W XHMHUYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M kemoHwvl. DOpManbAETHI, alneTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XUMHYECKAE CBOWCTBA (PEAKIMM OKHCICHUS W BOCCTAHOBJICHHWS, KAUECTBEHHBIC PEaKIIUH),
MOJTy4eHUE U TIPUMEHEHHUE.

OMHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KUCIOTHI:
CTpOeHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHME TS KJIacca KHCIIOT, PeaKIus
sTepuUKaMK), TOJlydeHHe W mpuMeHeHue. CTeapwHOBass W OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCJIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHbIe dPUPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [UAPOIIN3 CIIOXKHBIX I(PHUPOB.
Kupsl. I'maponus xupos. [IppuMeHnenne xupoB. buonorudeckas pojpb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammojeictBue ¢ ruapokcuaom Memu(ll), oxuciaeHme aMMHMadHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
Ou3nyeckue U XMMHUYECKHE CBOMCTBA Kpaxmaia (THIpOoJIu3, KaYeCTBEHHAS PEaKIUs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMO/ICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHojia okcuaoMm wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), MPOBEIEHUE IPAKTHUECKONW pabdOThI: CBOICTBa pacTBOpa YKCYCHOMU
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A3oTCcoepKale OpraHn4eckie CoeAMHEHNUS.

AMUHOKUCIOTBI Kak aM(pOTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIEpUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE M
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMK, CpPEOHss MoJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO, 00BEM, arperaTHoe COCTOSIHWE BEUIECTBa, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuUHEpabl, FOPHbIE TOPO/IbL, TOJIE3HBIE HCKONIAEMBbIE, TOILIMBO, PECYPCHI.

TexHoOrHs: NHUILEBbIE IPOIYKTHI, OCHOBBI PAlJMOHAIBHOIO ITUTAHMS, MOIOIME CPENCTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. OJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- snmemeHTh. OCOOCHHOCTH
pacrpeiesieHus JIEKTPOHOB M0 OPOMTANIAIM B aToMax AJIEMEHTOB TEPBBIX YETHIPEX TEPHOIOB.
DnexTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ilepuoandeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa M Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
anementoB J[. M. MenjeneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyINnaMm ¥ neprojaM. 3Hau€HHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

CrtpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHYECKOW CBs3UM (KOBaJEHTHAs
HEMoJIApHas U TOJNSpHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpUlaTeNbHOCTh. CTeneHb OKUclieHns. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.



[Tonsatue o gucnepcHbIX cuctemax. VMICTUHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1015
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHuueckux coeauHeHWd. HoMeHkiaTypa HEOpraHMYECKHX
BemlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
Kj1accam.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYEeCKOW u
OpraHWYEeCKON XUMHH. 3aKOH COXpPAaHEHHUS MAcChl BEIIECTB, 3aKOH COXPAHECHMS U MPEBpaAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMbIe pEaKIWU.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle Hlatense.

OnektponuTrdeckas aucconuarnys. CuinbHble W cinadbie 37eKTposuThl. Cpemaa BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmui «llepronnueckas cuctema xumudeckux dsiaemeHToB J[. M. MennaeneeBa», u3yueHue
MOJIEIe KPUCTAJUTMUECKUX peméToK, HAOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUYEeCKOM paboThl «BnusHue pa3nuuHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacu€Thl mo ypaBHEHUAM XUMUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pPacy€ThI C UCMOJBb30BAHUEM TTOHATHS «MACCOBAsI 10JIs BEIIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cucTEME XHMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTPOCHHS aToMOB. DH3WYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS HEMETA/UIOB (Ha MMpUMeEpe KUCIopoaa, cepbl, hochopa u yriaepoaa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIoB (TalOTEHOB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia ¥ KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCAMHEHUM.

Mertamnel. [lonoxxkenne metamioB B [lepuoauyeckoil cucteMe XMMUUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000J104eK aTroMOB MetayioB. Oomiue
¢uzudeckue cBoicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECCKUN PsJl HANPSHKESHUN
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEWIIMX METAIOB (HATpPHWM, Kalul, KaJbIUH, MarHum,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEpPUMEHTAIbHBIE METOJbl HW3Y4YEHUsI BEHIECTB M UX MpPEBpallCeHUN: H3yYeHHUE
KoJulekinu «MeTamipl M CIJiaBbl», 00pa3loOB HEMETANIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3aa4, HaONIOJIeHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOpPAMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIIOB).

PacuérHbie 3amaun.



Pacuérel maccel BemiecTBa win 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIM OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [[OHSATME O HAy4YHBIX METOJAaX IO3HAHUSA BEIIECTB M XHUMHUYECKUX
peaKuum.

[IpencraBinernss 00 OOMMX HAYYHBIX TMPUHIUINAX [POMBIIUICHHOTO —IMOJy4eHUS
Ba)KHEHUILIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MATEPHAJIbL,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUallbl, OpraHUYECKNE U MUHEPATbHBIC YA0OOPEHHUSI.

XuMHUS U 3I0POBbE YEJIOBEKA: MpaBWJIa HMCIOJb30BaHUSA JIEKAPCTBEHHBIX IMPENapaTos,
npaBuiia 6€30MaCHOTO MCIOJIb30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNnpeaAMETHBIX CBA3€H MU U3Yy4EHHH OO0IIel W HEOPraHW4ecKOW XMMHHU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (akT, TUIMOTE3a, 3aKOH, TEOpHs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaAMo0aKTUBHOCTh, MOJIEKYJa, PHEPTeTUYECKUI ypOBEHb, BEIIECTBO, TeNO, 00BEM, arperatoe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE TOPOIbI, [I0JIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SICTBEHHOE IIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaTroB, IPOU3BOACTBO KOHCTPYKLIHMOHHBIX MaTEpUANIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3yJIbTaTaM OCBOCHHUS OOYyJarOIUMHUCS
MporpaMM CpeAHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOEGHMS INpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPAKIAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINN 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M  BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOTro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMHM M IPaBUJIAMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpa)xaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M IPAKTMUYECKOW JEATENbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBWIaX MEXJIUYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHbIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEJUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUY O MEePEIOBBIX JOCTHKCHHSIX COBPEMEHHOW OTCUSCTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTEM 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpo(eccHil pa3lnyHOro pojia, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieil mpodeccu U peaau3aluu cCOOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KM3HH Ha 3eMiIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IPHUPOAbI M UEIOBEKA, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEM U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH IJ100abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TI'PAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHNS Ha OCHOBE HAyYHBIX (JAaKTOB U MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbhIBHOMY OO0pa30BaHHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpemHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHbIE
(MexTpeIMeTHBIC) OOIIeHayYHbIC TIOHATHUS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpPA
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CUCTeMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUeC);

YHUBEPCAIbHBIC yueOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIE,
perynaTuBHble), obecreynBaronie QGopMUpoBaHHE (PYHKIHUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B IO3HABATEIHHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBi1ajeHHe YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEJIeNATh LETN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTAThI ACITEILHOCTH C TIOCTABICHHBIMU IIEIISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpaBHCHHE XHMHYSCKOH peakiMd — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMHY METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIMIEHHS W BBIBOJBI OTHOCUTENIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMHGOPMALIMIO Pa3UYHBIX BUIAOB W (OPM MPENCTaBICHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpuU paboTe ¢ XUMHUYECKOMN
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATUBHBIMH 1€l CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYNIaTh C MpPE3CHTAIel pe3yabTaTOB IMMO3HABATEIBHOMN AEATEILHOCTH, MOITYUYECHHBIX
CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TPH BBINOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHUS TO3UIUH B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

Ogiaienne YHUBEPCATbHBIMU PeryJsiTHBHBIMH J1eHCTBUAMU:

CaMOCTOSITEIIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CITOCOO X pEeIIeHUs ¢ YUETOM TOIYYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH [JEATEJIFHOCTH Ha OCHOBE CaMOaHAIM3a W
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHuveckast XUMUsD) OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJIM XHMHH B TO3HAHWW SIBJICHHA TPHPOJBI, B (HOPMHUPOBAHUHU
MBIIIICHUS W KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW JIIs
pelIeHusl MPAaKTHYECKHX 3a/a4 W OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO M IPUPOIHOH cperie;

BIIQJICHUEC CHUCTEMOH XUMHYECKUX 3HAHWUH, KOTOpas BKIIOYACT: OCHOBOIMOJATAIOIINE
MOHATHUS (XUMUYECKUN JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpami€éHHas), MOJIb, MOJSIpHAsE Macca, MOJISIPHBIH OO0BEM, YIJIEPOTHBIA  CKEJIeT,
(GyHKIMOHATBHAS TPYIINA, PaJduKal, H30MEpHUs, U30MEPbl, TOMOJOTHUYECKHI pSJ, TOMOJIOTH,
YIIIEBOJOPOIbI, KUCIOPOA M a30TCOJIEPIKAIINe COCTUHECHUS, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTMHEHUS1); TCOPUH M 3aKOHBI (TCOPHSI CTPOCHHS OPTraHUYECKUX
BemiectB A. M. DByrinepoBa, 3aKOH COXpaHEHHsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI S3BIK XUMHUH, MHUPOBO33PECHYECKUE 3HAHUS, JICXKAIIUe B OCHOBE MOHUMAHHS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTHYECKHE CBEICHHS O CBOWCTBAX,
cocCTaBe, MOJYYCHUHU ¥ O€30TIaCHOM MCIOJIb30BaHUH BAKHEUIITMX OPraHMYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOH JeSITeIbHOCTH YEJIOBEKA;

C(OPMHUPOBAHHOCTh YMEHHH BBISBJIATh XapaKTEPHbIC MMPU3HAKK TIOHATHH, YCTAHABIUBATh
UX B3aMMOCBS3b, HCIIOJIL30BaTh COOTBETCTBYIOLIME MOHSATHS MTPU ONMIMCAHUH COCTaBa, CTPOCHHS U
MPEBpAaIlCHUI OPTaHUYECKUX COCITUHCHHUIA;

chOpPMUPOBAHHOCTh YMEHUU HCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKlWid, U3rOTaBIUBATh MOJEIU MOJIEKYJ] OpraHMYECKUX BEIIECTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTAaHABIMBATH MPUHAMIEIKHOCTh H3YYCHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBomopoipl,  KUCIOPOA M a30TCOAEpIKAIlUe COEAUHEHHUS, BBICOKOMOJIECKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA To cuctemarnueckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTAETHHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOTHIICH,



alleTUIICH, STHJICHIJMKOJb, TJIMLUEpUH, (eHod, (GopManmbAeru, ameraibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsi KUCJIOTA, CTEAPUHOBAsl KUCIOTA, TIIOKO03a, (PpYyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

Cc(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa st 00bsiCHEHUS] 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUECKHE W
XMMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(meTaH, 9TaH, ATWIEH, MPOMWICH, aleTWwieH, Oyraauen-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJI, aleTalbJern]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIlojo3a, aMMHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX pPEaKIUh ¢
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (POPMYIT;

COPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHUKH YTIIEBOJIOPOHOTO  CHIPHS
(HeTb, TPUPOMHBIA Ta3, Yroiib), CHOCOOBI HUX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIyKTOB MepepabOTKY;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS 110 XHMHUYCCKUM YpPaBHCHHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAaKLIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MIPOYKTOB PEaKIun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICIUPOBAHUE), HWCIOJb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS pEIIeHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(npeBpalieHuss OpraHuYecKuX BEIIECTB NPU HArpeBaHUH, MOJYUYCHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMU OPraHMYECKUX BEILIECTB, JIeHATypauus OelKOB IMpHu
HarpeBaHUH, [[BETHbIC PEAKIUU OEITKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
pu oOpallleHny ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(hopMynupOBaTh BHIBOABI HA OCHOBE 3TUX PE3YIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOi uH(popmaliu, HTEpHET U IPYTHX);

Cc(OPMHUPOBAHHOCTh YMEHHUH COOMIOAATh MpaBHJa SKOJOTMYECKH I1eJIeco00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH JEATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBBbS U
OKpY’Karolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS HA YKUBHIE OPTraHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTs Ha
puMepax CrocoObl YMEHBIIECHUS U MPEIOTBPAIICHHUS] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BeKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,



IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOMIMXCA: YMEHHE MHCIOIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaTbhl OCBOEHUA Kypca «OOImIass W HEOpraHuuecKas XUMUs»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYECKOW COCTABJISIONMICH €CTeCTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNA TPUPOJBI, B (POPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIAMMOMW IS
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U TIPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTENEHb
OKUCJICHUs, XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBl XHMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECCKAS NUCCONUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peakluH, XHMHYECKOE€ pPaBHOBECHE); TEOPHMM H  3aKOHBI  (Teopust
AIEKTPOJIUTUYECKON Aucconmanuu, mnepuonnueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XHUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE IMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(bakToNOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEeHUH M OE30MacCHOM HCMOIb30BaHUU
BAYKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISABIIATH XapaKTEpHbIE MPU3HAKU MOHSATHM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MPH ONHUCAHUU HEOPTraHHMYECKUX
BEIIECTB M UX MPEBpAILlCHU;

c(OpMUPOBAHHOCTh YMEHUU HCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJIi COCTaBICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKHUX BeEHICCTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTh, Herami€Has W3BeCTb, NMUThEBas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEENATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKHUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJIEKYJspHas, MOHHAs, METAJIMYecKas), XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMUIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe CoelnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIBI U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHMS, KUCIOTHI, aM(pOTepHBbIE THAPOKCHBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMHUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJJEKTPOHHOE CTPOECHUE AaTOMOB
XUMHUYECKUX dNeMeHTOB 1—4 nepuoaoB [lepuoudeckoii cucTeMbl XUMUYECKUX neMeHToB 1. 1.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE



YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsS CBOWCTB XMMHYECKHMX OJJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM U rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOIATBEPKAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYEeCKMMM BEIIECTBAMM C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHHS KIacCU(UIIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIIOBOMY 3((eKTy peakluu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuil MOHHOIO OOMEHa, YyYUThIBasl YCIOBHS, MPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONINE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMNBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPTAaHMUECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKpbhIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEIIEHHs] XMMUYECKOTO PaBHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTb XUMHUYECKHE IMPOLIECCHI, JIeXkKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIy4E€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTD
Mpe/cTaBiIeHU 00 OOIMIMX HAy4YHBIX MPUHLHUIAX U DKOJOTHUYECKUX NMPoOIeMax XMMHUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHCICHHUS C KCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BEILIECTBA B PacTBOpe», OObEMHBIX OTHOUIEHHI Ta30B MNPU XUMHYECKUX
peakusax, Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BELLECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(paznmokeHHe TMEpOKCcHIa BOAOPOJa B TMPHUCYTCTBUU KaTaau3aropa, OINpeAesieHHE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMeHa, KayeCTBEHHbIC peaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIyJaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpeICTBa MaccOBOM KOMMYHMKauuu, WHTepHET u

JPYTHX);



c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MpaBHJA SKOJOTMYECKH IIeIecO00pa3HoOro
MOBEJICHUsI B OBITYy W TPYJOBOH [EATENBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKalollel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
OmpeeEHHBIX BElIeCTB, MOHUMas cMbici nokasarens [1JIK, mosicHsaTes Ha mpuMepax crocoObl
YMEHBIIEHHUS U NIPEJOTBPALLECHUS KX BPEAHOIO BO3ACUCTBUS Ha OPraHN3M YEJIOBEKA;

Il OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUIL  CHETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PelbeHO-
TOYEYHY0 cuctemy oOo3Hadenuid JI. bBpaiings 18 3anMcu  XUMHUYeCKUX  (OpPMYIL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Jrj;_)n HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Kontpoabubie | [IpakTuueckue (undgpossbie)
padoTsI padoThI odpa3oBaTejibHbIE
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
11 [Ipeamer oprannveckoin XHMHH. Teopus crpoeHus 3 0 0 BuGmorexa LIOP
oprannyeckux coenuuennii A. M. bytneposa
Wroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 | IlpenenbHbIE YIIIEBOJIOPOIBI — ATKAHBI 2 0 0 bu6mmorexa [IOP
29 HenpenenbHble yrieBoa0pO/Ibl: alKEHbI, ajJKaIUeHbI, 6 0 1 BuGmiorexa [{OP
QJIKMHBI
2.3 | ApomaTHueckue yrieBo10poabl 2 0 0 bubmmoreka [IOP
524 [IpupoaHbIle HCTOYHUKH YTIIEBOJAOPOJOB U UX 3 1 0 BuGmiorexa [IOP
nepepaboTka
Hroro no pazgeny 13
Pasznea 3. Kucaopoaconepsxammye oprannyeckue coeIuHeHus
3.1 | Couptel. DeHou 3 0 0 bu6mmorexa LIOP
3.2 | Anmpaerunabl. Kap6oHOBBIC KHCIOTHI. CIIOXKHBIE 3PHUPHI 7 0 1 bu6mmorexa LIOP
3.3 VrineBoasl 3 1 0 Bu6nuoreka ITOP
Wroro no pazneny 13
Paznea 4. A3orconepskanye oprannyecKkue CoeIuHeHus
4.1 | AmuHbl. AMUHOKUCIIOTHL benku 3 0 0 | bubmoreka LIOP
Wroro no pazgeny 3
Paspnen S. BbicokoMoJIeKY/ISIpHbIE COeIMHEHUA
5.1 | IInactmaccel. Kayaykn. Bonokna 2 0 0 | bu6inoreka LIOP
Wroro no pazgeny 2




| OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2 buGmmoreka LIOP




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHbIE
Ne (uu¢posrIe)
HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI Koutpoasubie | IIpakruyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
11 [Iepnoanueckas cucteMa XuMU4eCKux 3inemeHToB /1. U. 3 0 0 bubnuorexa LIOP
MenneneeBa
1.2 Crpoenwe BemectBa. MHOTO0oOpas3ue BENIECTB 0 0 BuGnuoreka [{OP
1.3 XUMHUYECKUE PEAKITUU bu6mmorexa [IOP
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 MeTannsl 0 bubmuorexa IIOP
2.2 HemeTtamnel bubmuorexa LIOP
2.3 CBs3b HEOPraHMYECKUX U OPraHUYECKUX BEILECTB 0 bubnmnorexa LIOP
Hroro no pazgeny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMMS U )KU3Hb 4 0 0 bubmuorexa ITOP
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
DJIeKTPOHHbIE
Ne uudposbie
. Tema ypoka Beero Konrpoasubie | IIpakTuyeckue o0pa3oBaTe/ibHbBI
padoThI padoTsbI & pecypenI
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE 1
1 3HaYEHUE
9 Teopus cTpoeHust OpraHU4YecKuX coequHeHnid A. M. 1
bytnepoBa, €€ 0CHOBHBIE TIOJIOKEHHUS
[IpencraBienue o kiaccuuKay OpraHnYecKUX BEIECTB.
3 Homenknarypa (cucremarnyeckas) U TpUBHAJIbHbIE Ha3BaHUS 1
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN Psi 1
5 MertaH 1 3TaH — MPOCTEHINE TPEACTABUTEH ATKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
7 OTWIIEH U MPONMIIEH — MPOCTEHUIINE IPEJCTABUTENN AJIKEHOB 1
8 [Ipaktuueckas padota Ne 1. «[lomyuenue sTuieHa u 1 1
U3yYEHHE €ro CBOUCTB
9 Ankaauensl. byraguen-1,3 u metminOyraauen-1,3. 1
[TosrydeHne CUHTETHUYECKOTO KayyyKa U PEe3HHbI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN 1
psa. AueTuieH — NpocTeHIni peICTaBUTENb aJTKUHOB
11 Boruncnenus no ypaBHEHUIO XUMUUYECKON pEeaKIIUU 1
12 ApeHbl: 6eH301 U TOIyoJ. TOKCUYHOCTh apeHOB 1
13 I'eneTnueckas cBsI3b YII€BOJIOPOJIOB, IPUHAIIESKAIUX K 1




pa3JIMYHBIM KJIaccam

[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN I'a3 U

14 MOTTYTHBIE HE(TSIHBIE Ta3bl, HEPTh U MPOTYKTHI €€
nepepadboTKu
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB: IPUPOIHBIN Ta3 U

15 MONyTHBIE He(TAHBIE ra3bl, HeYTh U MPOAYKTHI €€
nepepadoTKu

16 KonTtponbHas padoTa no pazaeny «YTiaeBoa0poabh»

17 [IpenenbHbIe OJHOATOMHBIE CIUPTHI: METAHOJI U ATAHOJL.
Boaoponnas cBsizb

18 MHOT0aTOMHBIE CITUPTHI: ATHJICHTITNKOJb U TIUIEPUH

19 @DeHOoI: CTPOEHHUE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE
CBOICTBA, IPUMEHEHUE

20 Anpaerunpl: GopMaNbACTH U alleTAIbACTH . AIICTOH

21 OaHOOCHOBHBIE MpefieNbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbHHAS U YKCYCHas

29 [Ipaktrueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

93 CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK MPEICTaBUTEIH
BBICIHIMX KapOOHOBBIX KHCIIOT

24 Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe
IIEUCTBUE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT.
IManponus cinoxHbIX 3GUpoB

26 XKupsl: ruaponus, npuMeHeHne, Ouoorudeckas poJib KUPOB

7 YrneBojpl: coctaB, knaccudukanus. Baxueiime

NpeACTaBUTCIIN: T'JIFOKO34, (bpYKTO?»a, caxapo3sa




28 Kpaxmai u 1emosno3a Kak NpupoJHbIE TTOTUMEPBI 1

29 KontponsHas pabora no pazaeny «Kucimopoaconepxariue 1
OpraHUYECKUE COETUHEHUS

30 AMWHBI: METHJIAMWH W aHUJINH 1

31 AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKUE 1
COeIMHEHUs, UX Ouosornueckoe 3HaueHue. [lentusl

32 benku xak npupoHbIE BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS 1

33 OCHOBHBIE TTIOHATHSA XUMHHU BBICOKOMOJICKYJIAPHBIX 1
COCMHEHU N

34 OCHOBHEBIE MECTOABI CHUHTE3a BBICOKOMOJICKYJIAPHBIX 1
coenuHeHun. Ilnactmaccsl, kKaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoaundecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

[MpakTuyecku
e padoThl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 351eMeHT. ATOM. DJIEKTPOHHAsA KOH(UTYpalus
aTOMOB

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema
xuMmudecknx daeMeHnToB J. . MeneneeBa, nx cBs3b C
COBPEMEHHOM TEOpUEN CTPOECHUS AaTOMOB

3aKOHOMEPHOCTH N3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB
Y UX COEIMHEHMH I10 TPYIIaM U eprojamM. 3HaUYeHUe
MIEPUOIUYECKOT0 3aKOHA U CUCTEMBI XMMUYECKHX JJIEMEHTOB
J.N. MenneneeBa B pa3BUTHH HAYKH

Ctpoenue BemecTBa. XUMHUUYECKasl CBSI3b, €€ BUIBI; MEXaHU3MBbI
00pa3zoBaHUs KOBAJICHTHOW CBsI3H. BogopoaHas cBsi3b

BanenTHOCTS. BJICKTpOOTpI/II_[aTCJII)HOCTB. CreneHb OKHUCIICHMA.
BemectBa MOJIEKYJIAPHOT'O U HEMOJIEKYJIAPHOTI'O CTPOCHUA

IlonaTtue o AUCIICPCHBIX CUCTCMAX. HctunHbIC N KOJIJIOUJHBIC
PaCTBOPHI. MaccoBas 10 BElIeCTBA B pacTBOpC

KJ'IaCCI/I(l)I/IKaI_[I/IH U HOMCHKJIATYpa HCOPTraHNYICCKUX
coeaquHeHui. I'eHeTnyeckas CBs3b HCOPraHM4CCKUX BCIICCTB,
Pa3JIMYIHBIX KJIACCOB

KJ'IaCCI/I(l)I/IKaI_[I/IH XUMHWUYCCKHUX peaKI_II/Iﬁ B HeopraaneCKoﬁ n
OpraHquCKOﬁ XUMUHU. 3aKOH COXpaHCHUA MACChI BCUICCTB,
3aKOH COXpaHCHUA U IPCBPALICHUS SHCPIUU ITPHU XUMHWYCCKUX
peaKknusax




Ckopoctb peakiuu. OOpaTuMbie peakiiuu. XUMHUECKOE

o paBHOBecHE

10 [TpakTudeckas padora Ne 1. «BiusiHuE pa3nmudHbIX (PaKTOPOB
Ha CKOPOCTb XUMHUYECKOU PEAKLIUI)
DnekTponuTrdeckas auccounanus. [lonstre o BogopoaHoM

11 nokasarene (pH) pactBopa. Peakiiuu nonHoro ooMeHa.
M'aponu3 opraHUYeCKUX U HEOPTaHUYECKUX BEIIECTB

12 OKHCIUTENTEHO-BOCCTAaHOBUTENNbHBIE peakiiuu. [TousTrue 06
AJIEKTPOJIN3E PACIIABOB U PACTBOPOB COJICH

13 KonTtponpnas padota no pasaeny «TeopeTnyeckue 0CHOBBI
XUMUN)
Mertaiel, ux noJyioxkenue B [lepuoauyeckoii cucreme

14 xuMHudeckux anemMeHToB JI. M. MenaeneeBa u 0COOEHHOCTH
cTpoeHus atToMoB. O0mIHe pu3nIecKrue CBOMCTBA METAIIIOB

15 CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psil HAITPSAKECHUI
METaJIOB

16 XHWMHYECKHE CBOMCTBA BAKHEUIITUX METAIUIOB (HATPUMN, KAJTUH,
KaJIbIIMH, MarHAi, aJIOMUHAN ) U UX COCTUHECHUN

17 XUMUYECKUE CBOMCTBA XpOMa, MEJU U UX COCAUHEHUI

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJe3a U UX COCTMHCHUHN

19 [IpakTuueckas paborta Ne 2. "Perienne sKkCriepuMEeHTaIbHBIX
3a7a4 1o teme «MeTamipi»"
Hewmerannsl, ux nonoxenue B lleproauyeckoit cucreme

20 XUMUYECKUX d1eMeHToB J[. 1. MenaeneeBa u 0COOCHHOCTH
CTPOEHHMS aTOMOB

21 ®u3nuecKkre CBOMCTBAa HEMETANIOB. AJNIOTPOINHS HEMETAIIJIOB

(Ha mpuMepe KUCIopoa, cepsl, pocdopa u yriepoaa)




22 XUMHYECKUE CBOMCTBA TAJIOTE€HOB, CEPBI U UX COCTUHEHUN 1

23 XUMHUUECKUE CBOMCTBA a30Ta, pocodpa 1 UX COSTUHEHUN 1

24 XHWMHUYECKUE CBOMCTBA YIJIepoJa, KPEMHUS U UX COCUHEHUN 1

25 [IpumeHeHne BaXXHENIINX HEMETAIJIOB U UX COCTMHEHUI 1
O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110 TeMe

26 «Hewmeramnery. Beraucinenus mo ypaBHEHUSIM XUMHUYECKUX 1
peaKuii ¥ TEePMOXUMHUIECKHE PACIETHI

97 [IpakTnueckas padorta Ne 3. «PerieHue skcriepuMeHTaIbHbIX 1
3ana4 rno teme "Hemeranist"»

28 KontponbHas pabora o temam «Metarmis» u «HemeTamis 1

29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmueckue 1
Y OpTaHNYECKUEe OCHOBAHUS
AmboTepHbIe HEOPraHUYECKHE U OPraHUYECKUEe COCTUHEHHUSL.

30 ['eHeTnveckas CBsI3b HEOPraHUUECKUX U OPTaHUUYECKUX 1
BEIECTB

31 Ponbs xumuu B obecrieueHur AKOJIOTHIECKOMN, SJHEPreTHIECKOM 1
Y NUIIEBON 0€30MaCHOCTH, Pa3BUTHH METUIIMHBI

39 [IpencraBienust 00 OOMKX HAYUYHBIX TPUHIIUIIAX 1
MIPOMBIIIIJIEHHOTO MOJIy4YeHUS! BaXKHEHIIINX BEIIeCTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA 1

OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «IIpocBemienner
» Xumus, 11 xnace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHHYEHHONW OTBETCTBCHHOCTHIO

«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Meroanyeckue mocoous

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

bu6mmoreka [IOP
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