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MNOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparum,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpa3zoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yrOIMNUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit @enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0IIen
CTpaTeru 0OyYeHUs, BOCIIUTAHUS U Pa3BUTHA O0yYArOIIUXCS CPEICTBAMU y4eOHOTO MpeaMeTra
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, MOJy4aeMoOe  BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJoBEKa, a TaKKe HSKOJOrMYeckKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 00y4arOLIMXCs Ha YPOBHE CPEAHErO
ob1rero ob6pa3oBaHusl CpeCTBAMH Y4€OHOTO TpeaMeTra «XUMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe MO XHMHH C Y4ETOM CHenu(pUKH HAyKW XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHATLHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCHEITHOTO TpyAa M
KHU3HU KaK7oro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTUUEcKOi, MNHUIIEBOM, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OONIMMHU IHEISIMH W TPUHIUIIAMH CPEIHEro o0mero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMusA» 1 «OO011asi 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHUU
Opyd HM3Y4YCHUHU TMpenMeTa O0EeCIeYrBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuueckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
yuyeOHOTO MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMN Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOECHHUU BELIECTB.
CseneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAlOTCS B PAa3sBUTUU — OT YIJIEBOAOPOIOB 10
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckol XMMHUHU IOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
NPEICTaBICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeamere «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4yeHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHHsS TEOPETUYECKUH MaTepual H
(dakTosorHuecKre CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» 00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEeHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKMX U METOJ0JIOTUYECKUX IMO3ULUM,
riy0xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS
jpononHserca B Kypcax 10 m 11 KimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH €€ JJIsl MONOJHEHUs 3HaHUM, pellieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIENOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3y4YeHHS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIi TOHMMaHUsl GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMU M TEOPETUUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTHUYECKUX MpoOsieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B mnnane pemieHuss 3amad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYaIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHUHM IMOAXOAbl K OINPEACIEHUIO0 COJEP)KaHUS U IOCTPOEHUs
npeaMera NpeAycMaTpuBaoT (POPMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs IPoOeM, IOUCKa, aHaIu3a U
0o0paboTkn wuH(pOpPMAIUK, HEOOXOOUMBIX M MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIJIE0BATENBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenosaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUs, TpU  ONPEACICHHH  COACPIKATEIbHOM
XapaKTePUCTUKU LeJed H3y4YeHHs] MpeaMeTa HampaBJICHUEM IMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Hayku Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWW KaK BaKHEHIIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIIOUEBHIC TMOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHNII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaklui, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHpE BEIIECTB U XUMHUECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI OE€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTHUKa LeNel U 3aJad U3y4eHUs IpeaMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS TpPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJep:KaHus OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKA OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEATbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7ay.

B cBi3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
PUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

amanTanus  OOydJalromuXCcs K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M MX MTPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MPOOIeM,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIMK, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
JeATETLHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIB30BAaTh COBPEMEHHbIE NH(OPMAaLIOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HAyYHO-TOMYIIpHOU WH(DOPMAIIUA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydYaromuxcs YyOeKIEHHOCTM B TYMaHHUCTHUYECKON HaNpaBiIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUSI IHEPreTUYECKUX PECypCOB M COXpaHEHUs MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHMSI OIbITa UCIOJIb30BAHUS MOJIYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTi «ECcTeCTBEeHHO-HAYUHbIE TTPEIMETHI».

OO61iee yuCiO 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIIHEro
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 yvaca (1 yac B Hememo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4ecKkoil XMMHUU: €€ BO3HUKHOBEHHE, PA3BUTUE U 3HAYEHHE B MOJYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHblE (DOpPMYIBI OPraHMYECKHUX BEUIeCTB. | omosorus,
nu3zoMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHUYEecKHX  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHMYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKUX BEIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB PU HAarpeBaHUU (IJIaBJI€HUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mpocTeiime
MPEJICTAaBUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peaklud 3aMeleHus u
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — MpOCTEeHIIne
MPEJICTABUTENN AJIKEHOB: (M3MYECKHe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATAIIUH, OKUCIICHHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U TIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwinOyraaues-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHYECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XMMUYECKHE CBOICTBa
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAHUSI W HUTPOBAHUSA), TOJIyY€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOOB. [IprpoaHbIil Ta3 u MonyTHBIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TeperoHka, KpEeKUHT
(TepMHuUeCKHii, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 MPOIyKThI €ro nepepaboTKu.

OKCHepUMEHTAJIbHBIE METO/bI N3Y4YEHHs BEUIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUIeKun «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOT€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3aaun.




Bbluncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kanye opranudeckie coeJuHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU MeETaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NICCKIEC M XUMUYSCKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KHCIIOT, PEaKIus
TepupUKalMM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnoxHble 2Qupbl KaKk MPOU3BOAHBIE KApOOHOBBIX KHUCIIOT. ['Maponu3 clIoXKHBIX 3(UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3NYECKHEe U XHUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJCHHE B TMPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHUI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcugoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcujaa cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKclepUMEHTaIbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3aLlUU, CpeAHsAs MouieKyisipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcIepruMEeHTAbHBIE METO/bl M3YYCHHUSI BEUIECTB M WX MPEBPALICHUN: 03HAKOMIICHHUE C
0o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Y4E€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

®dusmka: Matepus, IHEpIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
WX U3MEPEHUsI.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbl, )KUPbI, (HepMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPerapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JIEMEHTOB NEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XuUMHYEeCKHUX 3yeMeHToB [ U
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BuUIbl XUMHUYECKOM CBSI3M (KOBaJEHTHAas
HEMOoJIsSIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJunyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIECHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpOOTpULATENIbHOCTD. CTENEHb OKUCIEHN. VIOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE PacTBOpbI. MaccoBasi 101
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKux
BellecTB. [ eHeTHdeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBpPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (QakTopoB. OOpaTUMble pEaKlUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTepUMEHTAIbHBIE METO/bl M3YUEHHUs BEIIECTB U WX MPEBpAIllEHUN: JEeMOHCTPALUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJII0JAeHHEe M ONHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPEZICIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIMKATOPA, pPEaKLUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIMM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxkenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
sanemenTtoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpoeHHMs aToMoB. (Pu3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepona).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COCTUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTayyioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHYECKHHA pSJ HaMpsKEHUN
METaJIOB.

XWUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATpPUH, KaJWi, KaJbIlMd, MAarHUM,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus: MeTaluioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHUS BEUIECTB M HUX NPEBPALLCHUM: HU3yYEHHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, PEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAaOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCHIA ATOMUHUS C PACTBOPAaMM KHMCIOT U ILIENOYEH, KauyeCTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl U MUILEBOM 0e30macHoCTH,
pazBuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHnii.

[lpencraBaenns 00 OOWMX HAayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILIECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMaTepHalibl, OpraHMUECKUEe U MUHEpAJIbHbIE YJOOPEHUs.

XuUMHs M 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH NpU M3ydeHUU OOIIel M HEOPraHUYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX MOHSATHM,
TaK U MOHSTUMH, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHSTHSA: Hay4HbIM (akT, TUmoTes3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYNA, YHEPreTHUECKUN YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB., CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
MIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€pHaJIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHHMS K pe3yiIbTaTaM OCBOCHHUS OOy4YarOIMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IIpOrpaMM CpeHero o0I1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-IESTEIbHOCTHBIN TOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0O0mero o0pa3oBaHHS
BBIJICJIEHBI CJICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJULMN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS DSKOJOTMYECKOM KYIbTYyphl M CHOCOOHOCTH CTaBUTh LENU U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JIEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMUYECKHMH,
COLMOKYJIbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OBITa TO3HABATENHHONM M TPAKTHYECKOW MAEATEITBHOCTH OOYUYAIOMIMXCS 10 pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS

0CO3HAHMs O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY ¥ MPaBOIIOPSIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJIACTH TEOPHHM M TNPAKTHUECKOrO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTEeIbHBIX MOTHMBOB B TIOJIYUEHHH M TOCIEAYIOIIEM aHalu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKHM CBOMX TOBApHUINEWH C MO3UIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHHUS [EHHOCTEH 310pOBOrO0 M 0e30macHOro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOrofieHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAHUSA LEHHOCTH MpaBWJI HWHAUBUAYAJIBHOIO U KOJUIEKTUBHOIO 0€30IacHOIo
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JESTEIBbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B pELIEHUU MPaKTUYECKHX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4eHHIO MpodeccHil pa3iiMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBa)XEHUS K TPYY, JIOASM TpyJla U pe3yibTaTaM TPYAO0BOHl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM OOpa3oBaHMs,
Oyaymeit mpodeccun U peanu3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiI¢;

MOHUMAaHMA TJI00aTBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUs] BOIIPOCOB
PalMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATHUS JEHCTBUH, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KYJIbTYpHI, OIbITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(poOuu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
palMoOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEM
MHpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBMWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BaXHOW pPOJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00ecreyeHny YCIIOBUM YCIIEIIHOTO TPy/Aa U 3KOJOIMYECKH KOMGPOPTHOH KU3HU KaXKJI0ro YjieHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBICHHM OKpYXKAlOIEero MHpa U MPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3iIWyHbBIX cdepax MpodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBbIe M5 (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCLUUIIIIMHAPHbBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronpe (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJb30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIC JACWCTBHUS B II03HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIbHBIMA, KOMMYHUKATHBHBIMHU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSTENIbHO (OPMYJIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OnpeaAC/IAATL HCIU ACATCIIBHOCTH, 3alaBasd HapaMCTPbl U KPUTCPUU HX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHATUS JIs1 OOBSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXKIEHHUS (MHAYKTHBHBIC, MICTyKTUBHBIC, IO aAHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISl BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpMYyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh O0O0OOLIEHHS U BBIBOJBl OTHOCUTEIIHLHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbIE TOcoOus, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M NPUMEHSATh pa3IMYHbIE METOJbl NpPH IOHCKE U O0TOOope
uHpopMannu, He0OOXOIMMOM IS BBITIOJIHEHHS YU€OHBIX 3aj1au ONpeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBE CpEACTBA IpU pPadOTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Wiu JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C IpE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AESITEIbHOCTH, IMOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl 1O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOro MpoekTa U (OPMYyIHUPOBATh BBIBOJBI IO pE3ylbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN IPU BBHINOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATENbHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMMHUU B TO3HAHWUU SIBICHUU MPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEICHHA TPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJArAOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIM  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNa, pauKail, H30MEpHus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPHS CTPOEHHUSI OPraHUYECKUX
BemectB A. M. bytnepoBa, 3aKkoH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHUI, JICKAINIUE B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOIOTUYECKIE CBEJCHHS O CBONCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOHN JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XAapPAaKTCPHBIC MMPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHUS MIPU OMUCAHUU COCTABA, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTT OPraHUYECKUX BEIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKHHﬁ, HU3roTaBJIMBaTb MOACIN MOJICKYJI OPTraHNUYCCKUX BCIICCTB
AJI WITIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNEéHHOMY KJacCcy/TpyIie COeIUHEHUN
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs IO cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TJIHLEPUH, (eHo, (OopManbAETH]l, aleTalbIeIu], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEApUHOBAsI KHUCIOTA, TJIIOK03a, GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BeiecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPECTABUTENICH PA3IMYHBIX KIACCOB OPraHMYECKHX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTHieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUICPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMay, NeJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh yMEHHUS XapaKTEPHU30BaTh HCTOYHHKH YIJIEBOJAOPOIHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA MM TPOIYKTa PEAKIHMUA TI0 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XHWMHUU TMpPH H3YYEHUH BEHIECTB M XHUMHUYECKUX SIBICHUU
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIUTsl IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEILL[ECTBAMU M UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOATh MpaBUJIa MOJIb30BAHUS XUMHUYECKON MOCYN0H U
1abopaTOpHBIM 000PYIOBAaHHMEM, a TAKXKE MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBIITOJHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHYECKUN JKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKHWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBUHU C TPABWJIAMH TEXHHKH 0€30TaCHOCTH
npu oOpallleHHH C BEIeCTBAaMM M JIAOOPATOPHBIM 000OpPYIOBaHHEM, MPEACTABIATh PE3YNIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyITHpOBaThH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKHA AHAIM3MPOBATH XUMHUYECKYIO WH(POPMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruu, UHTepHET u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
MOBE/IEHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel MpUPOIHON Cpellbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
OTpeNeNIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMAs cMbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsl 0Oy4arolUuXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas M HeopraHuyeckas XUMHs
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (HOpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JHYHOCTH, €€ (YHKIMOHATHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJATrAOLINE
HOHATHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHUCJICHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJJIM4YecKas, BOJOpOJHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMYECKHX  pEaklMid, pacTBOpP,  DJIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JAMCCOLUALMNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAHECHHS W TPEBPAIICHUS IHEPTUU NMPU XUMHUUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(dakTosOrMYecKrue CBEJEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUH U OE30MaCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIHHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMUYECKUX PEAKIUi, CHCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHMangbHBIC Ha3BaHHUS OTJEIBHBIX HEOPraHHMUYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCHIBIA Ta3, aMMUak, raméHas M3BeCTh, Herali€Has H3BeCTb, MUThEBas COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKHIX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJIJIN4ecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COETMHEHUI;

c(hOpPMUPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAIICKHOCTh HEOPTaHMUECKUX BEIICCTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe coeIuHeHul (pOoCThie BEeNlecTBa — METAJUIbl U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pAacKpbIBaTh CMBICT Nepuoaudeckoro 3akona JI. M.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTENBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMU4eckux snementoB /1. U.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXKJY HEOPraHWYECKHMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUYCCKHE PEAKIIUU IO Pa3IUnIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKIIMM Pa3IUYHBIX THIIOB, MTOJHbBIC
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHUSA, MPU KOTOPBIX ITH
peakLMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACMO3HABATh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATHh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKIuu OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJY4YE€HUs CEPHOW KHCIOTHI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jisl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B NPU XUMHYECKHX
peaxusax, Macchbl BElIecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO d(deKTa peakiuuud Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BELIECTB, IPEBPAIICHUS U COXPAHEHUsI YHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUIa MOJB30BAHUS XUMUYECKON MOCYA0N U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH M BBIMOIHATh XMUMHUYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW pEaKIH, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
06e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH M JJa0OPaTOPHBIM 000PYI0BAHUEM, MPECTABIATh
pe3ynbTaThl XUMHUYECKOTO HKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM KOMMYyHHKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollel NPUPOJHOM Cpebl, OCO3HABATH OMACHOCTH BO3JAEHCTBHUS HA KUBBIE OPraHU3MBI
OTpeeIEHHBIX BEIIECTB, MOHMMAsi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsS: YMEHHE NPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEUIECTB M XUMUYECKHX SBIICHHIA,

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbeHO-
TOUEYHYIO cucteMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.
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M. bytneposa
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne uudgpoBbie
w/n Tema ypoka Beero Kontposbubie IIpakTuueckue 06pasoBaTeIbHBIe
padoTbI padoTbI pecypesI
1 [TpenmMeT opraHnyeckoil XuMuM, €€ BOSHHKHOBEHUE, 1
pa3BUTHE U 3HAYCHUE
5 Teopus cTpoeHHsI OpraHMYECKUX coequHeHn A. M. 1
bytnepoBa, e€ 0oCHOBHBIE MOJIOKEHUS
3 CraproBas quarHoctuueckas pabora 1 1
[IpencraBnenue o kiaccuuKau OpraHUIeCKUX
4 BeniecTB. Homenknarypa (cucremarudeckas) u 1
TPUBHUAJILHBIE HA3BAHUS OPTAaHMYECKUX BEIIECTB AJIKAHBI:
COCTaB M CTPOEHHUE, TOMOJIOTHYECKUN PSIIT
MeraH 1 3TaH — MpOCTENIINE TPEACTABUTENH AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA
7 OTUIIEH U IPONUJIIEH — MPOCTEHIINE PEACTaBUTEIN 1
AJIKEHOB
8 [Ipaktrueckas padota Ne 1. «[lonyueHnue sTuneHa u 1 1
M3Yy4YEHUE €ro CBOMCTB)
9 Ankanuensl. Byrannen-1,3 u metunOyranuen-1,3. 1
[TomydeHne CHHTETHYECKOTO KaydyKa ¥ Pe3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHHUS,
10 TOMOJIOTUYECKHH psAll. ALETUIIEH — IPOCTEUIINI 1
MPEACTABUTEND AIKUHOB
11 Brruncnenus no ypaBHEHHUIO XUMHYECKOW PEAKIINH 1




12

Apenbl: 6eH3011 U TOJTY0JI. TOKCHYHOCTh apEHOB

I'eneTnueckas cBsI3b YTJII€BOAOPOAOB, IPUHAMICKAIIUX K

13 pa3IMYHBIM KJIaccam
[IpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB: MPUPOAHBIHN T'a3

14 Y TIONyTHBIE HEPTSAHBIC Ta3bl, HEPTh U MPOAYKTHI €€
nepepadoTKu
[IpupoHbIE UCTOYHUKH YIJIEBOJLOPOIOB: IIPUPOIHBIN ra3

15 U TIONTYTHBIE HETSIHBIE Ta3bl, HEPTH U MPOTYKTHI €&
nepepaboTKu

16 KoHnTpomnpHas padbota o pazueny «YriIeBo0pO Ik

17 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHO.
Bonoponnas cBsizb

18 MHOroaToOMHBIE CIIUPTHI: STUICHTIUKOIb U TIIUICPUH

19 @DeHOo: CTPOCHHUE MOJICKYJIbI, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE

20 Anbrerunsl: GopManbAerul U aeTanbaerua. AleToH

21 OmHOOCHOBHEIE TIpE/IeNIbHBIE KapOOHOBBIE KUCIOTHI:
MypaBbHHAS U YKCYCHasI

99 [TpakTtuyeckas pabora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

23 CreapnHOBas U OJIEWMHOBAS KUCIIOTHI, KaK MPEJACTaBUTEIN
BBICHIMX KapOOHOBBIX KHCIOT

24 MBpIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIee IEUCTBUE

o5 CrnoxHnble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.
I'unponus cinoxHBIX A3PUPOB

26 XKupsr: runponus, mpuMeHeHne, ONOIOTHYECKas POITh

JKUPOB




VYraeBoasl: cocTa, kiaccudukanus. Baxuneimne

2 MIPEACTaBUTENHN: TIII0K03a, PPYKTO3a, caxaposa 1

28 Kpaxmain u niemnonosa Kak NpupoIHbIE TIOJTUMEPHI 1
KoHTpoinbHast pabota 1o pasaery

29 «Kucnopoacoaepxaiime OpraHuuecKie COeTUuHECHUS/ 1
Bcepoccuiickas mpoBepouHas pabota

30 OO01mas XxapakTepuCTHKA a30TCOACPIKAIIUX OPTaHUICCKIX 1
coenuHeHUH / Beepoccuiickas nmpoBepoyHas padbora

31 AMMHBI: METHJIAMHAH U aHUJINH 1
AMHMHOKHUCIIOTHI KaKk aM(OTEPHbBIEC OPraHUYECKHE

39 COeIMHEHM, UX OnoJioruyeckoe 3HaueHue. [lentuas. 1
benku kak npupoaHble BBICOKOMOJIEKYIISIPHBIC
COeIMHEHH

33 OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYIISIPHBIX 1
COE€IUHEHUI

34 OCHOBHBIE METOIBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1
coennHeHun. Iimactmaccesl, kayqyKku, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34










MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

ChopMHUpPOBAaHHOCTh TMPEJCTABICHUNH O XMMHYECKOW COCTaBJIAIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPOIbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, ©€ (YHKIMOHAIBLHOM TI'PAMOTHOCTH, HEOOXOIMMOW JUIs
pelleHrs TPAaKTHUYECKUX 3aJad U OSKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpefie

1.2

Brnanenune cucremMoil XUMHUYECKMX 3HAHMH, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATr Al IINE MOHATHUSA (Monekyna, BAJICHTHOCTb,
3JEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
GyHKIMOHANBHAS ~ TpyNIa,  pajadKal,  H30MEepHsi,  H30MEpHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKalllie COSAUHEHMs, OMOJOTMYECKd AaKTHUBHBIC BEIECTBA
(yrneBoapl, KUpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBHICOKOMOJICKYJISIPHBIE COEIMHEHUs); TEOpPUHM U 3aKOHBI (TeopHs
XUMHUYECKOTO CTpOeHMsI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TIOJYYeHUH U O€30MacHOM
WCIONb30BAHUHM BAKHEHIIMX HEOPraHMYECKMX U  OPraHMYeCKHX
BEIIECTB B OBITY U MPAKTUYECKOM JIEATETLHOCTH YeJIOBEKA

13

14

CdopmMupoBaHHOCTh YMEHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHaBIMBaTb  HX  B3aUMOCBSI3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME MOHSTHUSI TPU OINHCAHUU COCTaBa, CTPOCHUSA U
MIPEBPALIEHUI OPraHNYECKUX COETNHEHUN

Cc(OPMHPOBAHHOCTh YMEHHUH HCHOJIB30BATH XMMUYECKYIO CHMBOJIHUKY
JUISL COCTaBJIEHUSI MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIéHHON) (GOpMyaT OpraHMYeCKMX BELIECTB M  YypaBHEHHH
XUMHUYECKHUX PEAKIINil, U3rOTaBINBATh MOJEIN MOJIEKYJI OPraHUYeCKUX
BELIECTB I WIIIOCTPALUU MX XUMHUYECKOIO M MPOCTPAHCTBEHHOIO
CTpOCHHUS

1.5

ChopMHUpOBaHHOCTE  YMCHHH  yCTaHABIMBATh  IPUHAICKHOCTH
M3YYCHHBIX OPraHMYEeCKUX BEIIECTB MO HMX COCTaBy M CTPOCHHIO K
ompenenéHHOMy Kiaccy (TpyIme) COeIMHEHHWH (yTriieBOIOPOMIbI,
KHCIIOPOJ W a30TCOJAEPIKAIIUE COCAMHEHHUS, BBICOKOMOJEKYIISPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHWS [0  CHUCTEMaTHUYECKOW
nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OMPEACISATh BUABI XUMUYECKOU CBSI3H B
OpPraHMYECKUX COSAMHEHUSX (OJUHApHBIE U KpaTHbIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHUS IPUMEHSTH: TOJOXKEHUS  TEOpPHH
CTpOCHHUsI OopraHuveckux BemiecTB A.M. ByrtnepoBa mis oObsicHEHUs
3aBUCMMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS;, 3aKOH




COXPAaHCHUS MACChI BCIICCTB

2.1

YrneBoaoposl. Kucnopoaconep:xarue u a30TCOJIepHKaLIUE
OpraHMYecKue COeqUHEHMs. BICOKOMOJIEKYIIpHbIE COSTUHEHUS
CdopmupoBaHHOCTh yMEHUW NPUBOAWTH TpPUBHAIbHBIE Ha3BaHUS
OTJENIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AllETUJIEH,
STWICHIJIMKOJb, TIHLIEpUH, (eHon, Qopmaibaerun, ameraibIeru,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasl KHUCJIOTa, IJII0OKO3a, (PYKTO3a, Kpaxmal, NeJIIos03a,
IJIMLIMH)

2.2

ChopMupoBaHHOCTE YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3MYecKue W XHMHUYECKHE CBOWCTBA THIMYHBIX IIPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIeCTB (METaH, JTaH, JITHIICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, OGenzodn,
METaHOJI, TAHOJ, ITUJICHIJIMKOIb, TJIMIEPUH, (SHON, areTaabIeTu,
MypaBbHHAsE M YKCYCHas KHCIJIOTBI, TJIFOKO3a, KpaxMal, IeJUTHJI03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

CdopMHpOBaHHOCTh YMEHHSI WILIIOCTPUPOBATh I'EHETUYECKYIO CBSI3b
MEXIY  TUIMYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHUYECKUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOIUX XUMUYECKUX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh HCTOYHUKU
YTJIEBOAOPOAHOTO ChIpbs (HEPTh, MPUPOHBIH ra3, yrojib), CHOCOOBI UX
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB NepepadoTKU

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

CpopMUpOBaHHOCTH YMEHUM BIAJETh CUCTEMON 3HAHHI 00 OCHOBHBIX
METOJIaX HAay4YHOTO MO3HaHUs, UCIOIb3yeMbIX B XUMUU TIPU U3YYECHUU
BEIIECTB H XUMHUYECKUX SIBJIIEHUW (HAONMIOJEHHE, W3MEpEeHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIE
XUMHUYCCKHE 3HAHWS I TPHUHITHS PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

CdopmupoBaHHOCTE yYMEHHM COONIOATh TpaBUIa TOJIB30BaHUS
XUMUYECKONH TIOCYZ0OM W JIabOpaTOpPHBIM OOOPY/IOBAaHHEM, a TaKXKe
MpaBwiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
TI0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB

3.3

ChopMHUpPOBAaHHOCTH YMEHHH TJIAHUPOBATH M BBIMOIHATH XUMHUYECKUH
HKCHEPUMEHT (IPEeBpaIleHHs] OPraHMYECKUX BEIIECTB IIPU HAarpeBaHUH,
MOJTyYeHHE 3TUJIEHA U U3yYeHHE er0o CBOWCTB, KAUYECTBEHHBIEC PEaKIHH
OpraHu4Y€CKUX BCHICCTB, ACHATypaluid O€eJIKOB Ipu Harp€BaHUH,
L[BETHBIE pPEAKIUU OEJIKOB) B COOTBETCTBUU C TMPABUIAMHU TEXHUKH
0e30MacHOCTH Tpu OOpalleHUH C BEIIeCTBAMU U JIaOOPaTOPHBIM
000pyJI0BaHUEM; MPEICTABIATh pe3ybTaThl XUMHYECKOTO
JKCIlepUMeHTa B (opMe 3amucud YpaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOJAUTH BHIYHCICHUS 110 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM
MPOYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aHaJM3UPOBATh




3.6

11 KUIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1

11

1.2

XUMHAYECKYI0 HMH(OpMAIMIO, TOTy4aeMyl0 H3 pPa3sHbIX HCTOYHUKOB
(cpeactBa maccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

ChopMupoBaHHOCTb yYMEHUH COOJIIOAATH MpaBHJAa SKOJIOTMYECKH
1eJ1eco00pa3HOro MOBENEHUS B OBITY W TPYAOBOW NEATEIHLHOCTH B
LEJIAX COXPAaHEHHs] CBOErO 3/0pOBbS U OKPYXKAIOLIEH HPUPOIHOMN
Cpelpl, OCO3HaBaTh OMNACHOCTb BO3JECHCTBUS HA YKUBbIE OpPraHU3MBI
OIpe/IeIEHHBIX OPraHUYECKUX BEILIECTB, MOHMMAs CMBbICI MOKa3aTels
[NAK (upenenbHO AONYCTUMOM  KOHLIEHTpALUHM), IMOSICHATH Ha
IIPUMEPAX CIOCOObl YMEHBIIEHUS U IMPEJOTBPALCHHUS HUX BPEAHOTO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

TCOPCTI/I‘ICCKI/IG OCHOBBI XMUMHNH

Bianenne cucremMoil XMMHMYECKMX 3HAaHWW, KOTOPAas BKIIFOYAECT:
OCHOBOTIOJIATAIOIIME  TMOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN AaTOMOB,
HWOH, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTD, CTEICHb
OKHCJIEHUSI, XUMHYECKAsI CBA3b, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKass peIIETKa, TUIBl XUMHYECKUX peakluui
(OKHCITUTEIEHO-BOCCTAHOBUTENIBHBIE, OK30- H  SHIOTEPMHUYECKUE,
peaki HOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEINEKTPOJIHTHI,
AJIEKTPOJIMTAYECKAS. ~ JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBHUTEID,
CKOpPOCTh XMMHUYECKON pEeaKlid, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHsSl DIEKTPOJUTHYECKON aucconuanuu, [lepuoaumdeckuii
3akoH [[.M. MeHnzeneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOIOTUISCKUE CBECHUS O CBOMCTBAX,
COCTaBe, TONYyYeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIIHX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON EATEeIHhHOCTH
YyeJIoBeKa

C(I)OpMHpOBaHHOCTB yMeHI/Iﬁ BBISABIIATE XAapPAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b H3YYCHHBIX HOHSITI/II\/’I, OPUMCHATE COOTBCTCTBYIOIIUE
NOHATUA TIPpU OIMCAHUHU CTPOCHUA U CBOICTB HCOPTaHNYCCKUX
BCIIECCTB U HX HpeBpaHleHI/Iﬁ; BBIABJIATH B3aUMOCBA3b XHMHYCCKHX
3HaHUH C IIOHATHUAMU u NpeaACTaBJICHUAMU APpyrux
C€CTCCTBCHHOHAYYHEIX IPEAMETOB

13

BJ'Ia)ICHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB U
XUMHYECKUX sBIEHUN (HaOmOgeHue, W3MEpEeHHe, HKCIEePUMEHT,
MOJICIIMPOBAHNUE)

14

ChopMUpOBaHHOCTb YMEHHUH ONpEAEIATh BaJEHTHOCTh M CTENEHb
OKHUCJIEHHS XUMHUYECKMX DJJEMEHTOB B COCAUHEHMSX pa3IM4HOIO
cocTaBa, BHMJ  XMMHUYECKOH  CBs3M  (KOBaJE€HTHas, MOHHas,
MeTaJlJIn4YecKasi, BOAOPOJHAs) B COCIAMHEHUAX, TUI KPUCTAIIIMYECKON
PEIIETKN KOHKPETHOIO BEILecTBAa (ATOMHAasi, MOJEKYJSpHas, MOHHas,
MeTaJlJIN4ecKast)




1.5

1.6

1.7

ChopmupoBaHHOCTh YMEHUN OMPEACISATh XapaKTEp CPEIbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMUPOBaHHOCTh ~ YMEHHS  KJIACCH(HIIMPOBATH  XHUMHYECCKHE
peaKnuu Mo pa3InYHbIM MpHU3HAKaM (YHCIy H COCTaBY pearupyromInx
BEIIECTB, TEIIOBOMY A (dEeKTy peakiuu, H3MEHEHHIO CTeleHen
OKHUCJICHHUS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYaCTHIO
KaTaJIu3aTopa)

ChopmMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHHUS  peaKuuil
pPa3IMYHBIX THIOB, IOJHBIE M COKpPALIEHHBIE YpPaBHEHUS peakLui
MOHHOI0 0OMEHA, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
JI0 KOHLIa

1.8

1.9

1.10

1.11

2.1

CpopMUpOBaHHOCTH YMEHUM MPOBOJUTH PEAKIIMHU, MOITBEPKAAOIINE
KaueCTBEHHBIM COCTAaB  PA3JMYHBIX HEOPraHWYECKHUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HWOHBI, NMPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

CdopmupoBaHHOCTh YMEHHI PaCKpbIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

CpopMHUpOBAaHHOCT, yMEHUH OOBACHITH 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKOH peaklMy OT Pa3inydHbIX (haKTOpPOB

ChopmupoBaHHOCTh yMEHHMI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACHCTBUS
(mpunnun Jle laTtensbe)

OO0mas u HeopraHu4yecKasi XUMHUs

CdopmupoBaHHOCTh yYMEHUN pacKpbiBaTh cMbICT [lepuonnyeckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH ero
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIHT

2.2

CdopmupoBaHHOCT YMEHUHN XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX dJeMeHTOB 1-4 mnepuonos Ilepuognueckon
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
NOHATHA «S-, P-, O-2JE€KTpOHHBIE OpOMTANIN», «IHEPreTUYECKUE
YpOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U UX COEAMHEHUH IO NepHojaM M rpynnam
[Tepnoanueckoii cucreMsl XUMu4ecKnx 351eMeHToB [[.1. Menneneesa

2.3

2.4

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHWYECKUX BEIIECTB PA3TUYHBIX KJIAcCOB,
MOATBEPKAATh  CYIIECTBOBAHHE  TEHETUYECKOM  CBS3M  MEXKAY
HEOPTaHWYECKMMH  BEUIECTBAMH  C  IOMOIIBI0  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi

ChopMupoBaHHOCTH ~ YMEHMH  yCTAaHAaBJIMBAaTh  IPUHAIJIEKHOCTh
HEOPraHMYECKUX BEIECTB M0 UX COCTaBYy K ONpEAEIEHHOMY Kiaccy
(rpymnme) coenuHEeHui (MPOCTHIE BELIECTBA — METAUIBI U HEMETAIIBI,
OKCH/[Ibl, OCHOBAHUSl, KUCIIOThI, aM(OTEpHbIE THAPOKCHIbI, COJIH)

2.5

ChopMUPOBaHHOCTh YMEHUH HCIIOB30BaTh XMMUYECKYI0 CHMBOJIUKY
Ui COCTaBleHHS (OpPMYJT BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaknuii, cuctematudeckyto HoMeHknarypy (IUPAC) u tpuBuanbHbIC
Ha3BaHHs OTJACIBHBIX HEOPraHWYECKMX BelIeCTB (yrapHbld Tas,




2.6

2.7

VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHAas W3BECTb,
MMUTHEBAs COJIA, TUPHUT M JIPYTHUE)

CopMHUpPOBAaHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
MOJITBEPXK/IAaTh  CYINIECTBOBAHHE  T'E€HETHYECKOW  CBS3M  MEXIY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  [OMONIIbIO  ypaBHEHUH
COOTBETCTBYIOIIMX XMMUYECKUX PEaKIIHA

CdopmupoBaHHOCTh YMEHHI MIAHUPOBATH U BBHIIOJIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3jloKEHHE IIEpOKCHIAa BOJOpOJa B IMPUCYTCTBUU
KaTaJlu3aTopa, ONpEeeseHUE Cpeabl PacCTBOPOB BEUIECTB € MOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHHUE pa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peakluH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHBIC PEAaKIUHU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHMS, PEIIEHHWE SKCHEPUMEHTANbHBIX 3a/ad IO TeMaM
«Metamnel» u «HemeTanabsl») B COOTBETCTBUU C IPABUJIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHH C BeulecTBaMH U J1abOpaTOPHBIM
00opyi0BaHUEM; IIPEACTaBIATh pe3ynbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakimii 1 GOpMyYIMPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh MpaBHJIa TOJB30BaAHUS
XUMHUYECKON Tocynoil M 1abopaTopHbIM O0OpYyIOBaHHEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMIECTBAMU B COOTBETCTBHH C MHCTPYKIIHSIMU
IO BBITIOJIHEHUIO JT1a00paTOPHBIX XUMUUYECKUX OMBITOB

CdopMupoBaHHOCTH YMEHHI XapaKkTepU30BaTh XUMHUYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOIO IOJYYEHHUSI CEpPHOMN
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH IMpPEACTaBICHUI 00
Oo0ImMX HayyHBIX [PUHLOUIAX M  OKOJOTHYECKUX Mpobiemax
XUMHUYECKOT0 IPOU3BOJICTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

CpopMHUpPOBAHHOCTh TPEICTABIECHUNA O XUMHUYECKOW COCTABJISIFOIIECH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, pOJIM XHUMHH B TO3HAHUHU
SBJICHUM TPUPOABI, B (OPMHPOBAHUM MBIIUJICHUS W KYJIbTYpPBI
JTUYHOCTH, €€ (PYHKIHOHATHHOW TPaMOTHOCTH, HEOOXOAMMOW JyIs
pelieHusT TPAKTUYECKUX 3a7a4 U OIKOJOTHYECKH OOOCHOBAHHOTO
OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOJTHOM cpesie

CdhopMupoBaHHOCTD YMEHUU KPUTHUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, TOIY4aeMyl M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOf KOMMYHHUKALIUH, C€Th VIHTEpHET U Apyrue)

ChopMupoBaHHOCTh YMEHUH COOMIOAATh MpPaBUIIA HKOJOTHUECKU
1enecoo0pa3HoOro MoBeNeHUsT B OBITY M TPYAOBOM NESATENBHOCTH B
LENAX COXPAHEHHs] CBOETO 3J0POBbS M OKpY’Karolled NpUpOIHON
cpensl

3.4

OCOBHaBaTB OITIaCHOCTb BOB,Z[GﬁCTBHSI Ha JKHUBBIC OpFaHI/IBMBI
OonpeAeNEHHbIX BEIIeCTB, MOHUMAas cMbich nokaszatens [1/1K, moscHsaTh
Ha MpUMepax CrocoObl YMEHBIICHHUS U MPEeIOTBPAICHHS X BPEIHOTO
BO3JICHCTBUS HA OPTraHU3M YE€JIOBEKa

3.5

CdopmupoBaHHOCTH YMEHHH MIPOBOAUTD BBIUYHCIICHUS c
WCIIONBb30BAHUEM TIOHSTHS «MaccoBasi JOJsl BEIIeCTBa B PacTBOPE»,
O0OBEMHBIX OTHOLIEHWM Ta30B NpPHU XUMHUYECKUX PEAKIHUSAX, MacChl




BEILECTBAa MJIM 00BbEMa Ta30B [0 M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WK 00BbEMY OJHOrO M3 YYaCTBYIOIIMX B PEaKIMU BEIICCTB,
TEII0BOTO A (dekTa peakiuy Ha OCHOBE 3aKOHOB COXPAHECHHSI MaCChI
BEIIIECTB, MPEBPAILICHUS i COXPAHECHUS SHEPTUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

TeopeTrnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

[Ipenmer opranuuyeckoil XuMuu: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUSI OPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHBIE MOJIOKEHHUS

CrpykrypHble (HOpPMYIIBl OPraHUYECKHX BEIISCTB. [ OMOJIOTHS, H30MEpHS.
XuMuyeckasi CBA3b B OPTaHUYECKUX COCIUHEHHSIX — OJUHApHBIE M KpaTHbBIC
csi3u. [IpencrasieHne o Ki1accu(PUKAITMN OPraHUIEeCKUX BEIICCTB

1.3

2.1

2.2

Homenknarypa opraHuyecKkux COEIMHEHUH (CHCTEMaTHYecKas) U TPUBUAIbHBIC
Ha3BaHUs BaXKHEHIIUX NpeacTaBUTelNel KJIacCOB OPraHNYECKHUX BEILECTB

YTieBoaopo bl
AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM psiji. MeTaH U 3TaH — pocTeiime

MPEJCTaBUTENN AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu
3aMeIlIeHUs U TOPEHHUs), HaX0XKJIEHHE B IPUPO/IE, OTy4eHUEe U IPUMEHEHHE

AJKeHBI: COCTaB U CTPOCHHE, NOMOJIOTMUECKHH psf. DTWIEH M NPONWIEH —
MPOCTEHIINE MPEICTAaBUTENN aJIKEHOB: (H3MUECKHe U XUMHUYECKHE CBOMCTBa
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAIUH, OKHUCICHHUS W
MOJINMEPU3ALNH ), TOJyYE€HUE U IPUMEHEHHE

2.3

Anxaguensl: Oyraauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaxHeine
XMMHYECKHEe CBOMCTBa (peakuus noiauMmepusanuu). IlogydeHue cMHTETHUECKOTO
Kay4yKa U pe3UHbI

2.4

AJNKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTUYECKUN psA. ALIETHIIEH —
MPOCTEHIINKA TPEJCTaBUTENIb AJIKHMHOB: COCTaB, CTpOEHHE, (U3HUECKHUEe U
XMMUYECKHE CBOMCTBA (peakiMy THAPUPOBaHMS, FaIOTEHUPOBAHNUS, THIPATALIH,
TOpPEHMs]), TOJy4YEHUE U IPUMEHEHHE

2.5

2.6

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NYECKHE W XHUMHYECKHE CBOWCTBA
(peakuu rajJoreHupoBaHusl U HUTPOBAHMUS ), IOJyYEHUE U TpUMeHeHue. Toyol:
COCTaB, CTpoeHHE, (u3nyeckue W XHUMHYECKHE CBOWCTBa  (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJyUeHHE M TpUMEHEHue. TOKCUYHOCTH
apeHoB. ['eHeTmueckas CBsA3b MEXAY YINIEBOAOPOAAMH, NPHUHALICKAIUMU K
pa3JIMYHBIM KJaccam

[TpupoHbIe HICTOYHUKH YTIeBOA0PO0B. [IpupoaHblii ra3 1 nonyTHble HeTAHBIE
ra3el. Hedtp u e€ mpoucxoxaenne. Criocodsl mepepaboTKu HePTH: MeperoHka,
KPEKUHT (TepMHUECKUI, KaTanuTudyeckuit), nuponus. IIpoaykTsl mepepaboTku
HepTH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH W B OBITy. KaMeHHBIH yrois u
MPOAYKTHI €ro nepepaboTKH

Kucnopocoaepxkaiiue opraHM4ecKue COeIMHEHUs

3.1

[IpenenpHBIE OJHOATOMHBIE CIUPTHL. METaHOI W ATAHON: CTPOEHUE, (U3UUECKUE
U XUMHYECKME  CBOWcCTBa  (peakuMM C  aKTUBHBIMH  MeTajlslaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MpPUMEHEHHE. BoJOpOIHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JleficTBHE METaHOJIa M 3TAHOJA Ha OPraHM3M 4YeJIOBEKa.
MHoroatoMHbl€ CIUPTHI. ITUICHIVIUKOIb U TIHUIEPUH: CTPOCHUE, PU3NYECKHE U




XMMHYECKHE CBOMCTBa (B3aMMOJICUCTBHME CO  IICJOYHBIMH  METajllaMu,
KauyeCTBCHHAsl peakKIus Ha MHOT'O0ATOMHBIE CIHPTHI). JlelicTBME HaA OpraHusm
yenoBeka. [ [puMeHeHue rMnepruHa U 3TUIICHIJIMKOJIA

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@DeHOT:  CTPOCHHE MOJICKYJbl, (DU3WYECKHEe U XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penomna

Anpaeruapl ¥ KeToHbl. DopMabIeTy, aleTanbJAeTu/l: CTpOeHHuE, (GU3NIECKue 1
XUMHUYECKUE CBOMCTBA (pPEaklUM OKUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC
peaKIum), MOTydeHUEe U IPUMEHEHNE

OAHOOCHOBHBIE TpeaeTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCyCHas
KHUCJIOTBI: CTPOCHUE, (PU3HUECKUE U XUMUUECKUE CBOICTBA (CBOHCTBA, 00OIIHMe s
Kjlacca KHUCJIOT, peakius »TepuduKanuu), TMOJydyeHHEe ¢ IpPUMEHEHHUeE.
CreapuHOBas ¥ OJIEMHOBAs KUCJIOTHl KaK IPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHCIOT. Mblia Kak COJIM BBICHINX KapOOHOBBIX KUCIIOT, MX MOIOIIIEe AeHCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
a¢upoB. Kupsl. I'maponus xxupoB. [Ipumenenue xupoB. buonorudeckas poJib
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKanus yrieBoaoB (MOHO-, AM- U MOJHCAXapUJIb).
I'moko3za — mpocTtednmii MOHOcaxapuJ: OCOOEHHOCTH CTPOEHMS MOJIEKYJIbI,
du3MuecKre 1 XMMUYECKUE CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaoM meau(ll),
OKHCJICHHME aMMHauHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHue,
OpOXKEHHE TIIIOKO3bl), HAXOXJIEHHE B MPHUPOJE, NMPUMEHEHHE, OMOJOTHYecKast
poab. @ortocunTe3. PpyKTO3a KaK M30Mep INIOKO03bl. Kpaxmain u nesmnonos3a Kak
npupoaHble mnoiaumepbl. CTpoeHHe KpaxMmana M Leulosio3bl. duznueckue u
XMMHYECKHEe CBOWCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAsl PEaKIUs C HO/I0M)

A30Tcozlep>i<amne OpraHn4ceCKuC COCANHCHU A

AMUHOKHUCIOTHl Kak aM(OTepHbIe OpraHuyYecKkue coequHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha TpuUMepe MIHIuHA). buonormdyeckoe
3Ha4Y€HHE aMMUHOKHUCIOT. [lenTuasl

benkn kak mpUpPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ACHATYypallksl, KaUeCTBEHHbIE PeaKIMM Ha OeJIKH

BLICOKOMOJ'ICKyJBIpHLIe COCOUHCHU

OcCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHD NOJUMEPU3ALINH, CPEIHSS MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —
MIOJINMEPHU3ALUs U TIOJUKOHIEHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB W HUX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAaccC,
Kay4yykoB. [loyrydeHre CHHTETUYECKOTO Kay4dyKa U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 2JIEMEHT COJIePKAHUS

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XUMHH

11

XUMHUYECKUH 3eMeHT. ATOM. S1apo aroma, M30TOMBL. DIEKTPOHHAs 000JI0YKA.
DHepreTHYecKue YpOBHH, NMOJYPOBHU. ATOMHBIE opOuTany, S-, P-, d-3JIeMeHTHI.




1.2

OcoOeHHOCTH pacIpeesieHUs] IIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOJO0B. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

[Tepuonuueckuii 3akoH u [lepuognyeckas cucrema XuMuueckux saeMentos 1. M.
MenneneeBa. CBsa3p mnepuoguveckoro 3akoHa u Ilepuoanueckoil cucTeMbl
xuMuueckux asieMeHtoB J[.M. MenpeneeBa ¢ COBpEeMEHHON TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX UMH MPOCTBIX M CJIIOXHBIX BEIICCTB I10 TPYIIaM M IEPHOJAM.
3HavYeHHE MEPUOJUUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU

1.3

14

1.5

1.6

1.7

1.8
1.9

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIbBl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJspHas, HWOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKON CBSI3U
(oOMEeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

BaneHTHOCTD. 9HeKTp00TpI/II_IaTeJ'IBHOCTL. CTeneHb OKHUCIICHUS

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJIIDHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA
COCTaBa BELIECTBA. TWUIMbl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEIIECTB OT THUIMA KpUCTAJUIMYECKOM pewérku. IloHsATHe O JucrepcHbIX
cucremax. VIcTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J0Jsl BELECTBA B
pactBope

Knaccudukanus Heopranndecknx coenHeHnit. HoMmeHknarypa HeopraHmdeckux
BELICCTB

Xumnueckas — peakuus.  Knaccudukaums ~— XMMHYECKMX — peakuuii B
HEOpPraHMYECKON U OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHS Macchl BEILECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS DHEPIUH IIPU XUMUYECKUX PEaKLUAX
CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB

OOpatuMble peakuuu. XUMUYeckoe paBHoBecue. DakTophl, BIHAOLIME HA
COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense

1.10

DnekTponuTrueckas aucconuanus. CuiabHble W cliadbie 3ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHasA, HEUTpalbHas, MeoYHas. Peakiuy HOHHOTO
oOMeHa

1.11

2.1

OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC pcaknuu
HeopraHqucxaﬂ XUMUA

Hemerannsl. Tlonoxxenne HemeramioB B [lepuogudeckoil cucreMe XMMHUYECKUX
anemenToB JI.MI. MenzaeneeBa 1 OCOOGHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE
CBOMCTBA HEMETAJJIOB. AJUIOTPOIHUS HEMETAILIOB (Ha MPUMEPE KUCIOPOAa, CEPHI,

dbocdopa u yriepona)

2.2

2.3

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAIIOB (TaJlOTEHOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIMNX  KUCJIOT, BOJOPOJHBIX coeauHeHuit). [lpumeHenue
BOXHENIIMX HEMETAJUIOB U UX COCAMHEHUIN

Meramnbl. [lonoxenue wmeramioB B Ilepuogmdeckoil cucteMe XHUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000I0UYEK
aToMoB MeTtasuioB. OOmue pusmdeckne cBoiicTBa MeTayyioB. CIlaBbl METaJIOB.
DJIEKTPOXUMHUYECKUH Psil HAITPSYKEHU METaJllIOB

2.4

XUMHUYECKME CBOMCTBA BAXHEHUIIMX METAJIOB (HATpWMl, Kaiauil, KaabLUH,
MarHui, aJIOMUHUH, ITUHK, XpOM, JKeJie30, MeIb) U WX coeauHeHui. OOmme
crocoObI MOTy4YeHHs] MeTaUIOB. [I[pruMeHeHne MEeTaJUIOB B OBITY U TEXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JIMYHBIM
Kj1accaM




XUMUS U )KU3HD

3.1

Ponp xuMum B 00€CIEUEHHH 3KOJOTHYECKOW, SHEPreTUYeCKOW W THINEBOI
0€30MacHOCTH, Pa3BUTUU MeAULUHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKHX PEAKLUI

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO MOJYYECHUS
BO)XHEHIINX BemecTB. YenoBeKk B MHUpE BEIIECTB M MaTEpUalIOB: BayKHEUIINE
CTPOUTENIbHBIE MAaTEpUaNbl, KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKH, CTEKIIO,
KepaMHKa, MaTepuaibl JUIS DJICKTPOHUKH, HaHOMAaTEPHAllbl, OPraHUYecKUe M
MUHEpaJIbHbIE yI00pEeHUs

3.3

XuMHusT ¥ 300pOBbE 4YEJNOBEKA: IMpaBWia MCIOJIb30BAHHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MCITOJIB30BaHUS MPerapaToB OBITOBON XUMHH
B IIOBCEIHEBHOMU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Xumus / 10 xnace INabpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. Xumus. 10 k.
ba3z.ypoBenb. — M.: [IpocBemienue, 2025.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
Mertonnyeckue pekomenaauuu MHcTuTyTa crpateruu pa3Butus oopasoanus «Cucrtema oueHKU

,I[OCTI/I}KCHI/Iﬁ INTIAaHUPYEMBIX IIPECIMETHBIX PE3YJIbTAaTOB OCBOCHUA yqe6H0ro nmpeamera «XI/IMI/IH»,
2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK
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