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I.IHOSICHUTEJIBHAS 3AITUCKA

[IporpaMma o X¥uMuu Ha ypoBHE cpeHero oliero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3axkoHa ot 29.12.2012 Ne 273-d3 «O6 o6pazoBanun B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS (enepaabHONH 00pa30BaTENbHONW MPOrpaMMBbl CPEHETO
obmero o6pazoBanus (POIl COO), mpeacraBieHHbIX B DepepalbHOM TOCYAAPCTBEHHOM
obpazoBarenbHoM ctanjgapre COO, ¢ yuérom Konuenuuu npenojgaBaHusi yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit denepanuu, peaTu3yOINIHX
OCHOBHBIE 00pa30OBaTENIbHBIE MPOrPaMMbl, U OCHOBHBIX MONOXKEHUU «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickori ®enmepanuu Ha mnepuwony g0 2025 roma» (Pacmopsixenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTKe MpOrpaMMbl MO XHMHUH, K ONpEIETICHHI0 oOIen
CTpaTeruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHS 00y4arOUIMXCs CPEJICTBAMHU YUEOHOro mpeamera
«Xumus» it 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLENTYaJbHbIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH LI€JeH, coAep)KaHUs, pPe3yJbTaTOB OOY4YEeHHS H
TpeOOBaHU K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHME, IIOJydyaeMOe€ BBITYCKHHKAaMH  0OO0IIeo0pa3oBaTeIbHOM
OpraHu3aliy, SBJSETCS HEOThEMJIEMOM 4YacTbio HX o0pa3zoBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIIMM JTAallOM pealn3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEIOCTHOM CUCTEME XUMUYECKOrO 00pa3oBaHUsA. OJTU LEHHOCTH
KacaloTCsl MO3HAHUS 3aKOHOB MPUPOJIBI, (POPMHUPOBAHUS MHPOBO33PEHUS M OOIIEH KYIbTYpHI
YeJIOBEKa, a TaKXKe DSKOJOTMYeCKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3I0pPOBbIO H
MPUPONIHOIM cpene. Peannsyercs xumuueckoe odpazoBaHrue 00y4arouXcs Ha YPOBHE CPEIHETO
o0rmrero o0Opa3oBaHHs CPEACTBAMU y4eOHOTO mpenmera «XUMUus», COAepKaHue W MOCTPOCHUE
KOTOpOro ONpefieJieHbl B IporpaMMme IO XHMHH C Y4€TOM CHENM(PUKM HAyKU XHMUH, €&
3HAYEHUS B TIO3HAHUU MPUPOJABI U B MAaTEpUAIBHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Lesed ¥ MPUHIUIIOB, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMBl €CTECTBEHHBIX HAYK HUIPaeT 0cOOyI0 pOiib B COBPEMEHHOMN
LUMBUJIN3allMU, B CO3JaHUM HOBOM 0a3bl MarepHalibHON KyiabTyphl. OHa BHOCHT CBOIl BKJIal B
(bopMHpOBaHUE PAIIMOHATLHOI'O HAYYHOTO MBIIUICHUS, B CO3JJaHHUE IEIOCTHOTO MPEICTaBICHUS
00 OKpy’KalollleM MHUpe Kak O €JUHCTBE MPUPOJAbI U YeloBeKa, KoTopoe (popMupyercs B XUMHUU
Ha OCHOBE MOHMMAaHUS BEUIECTBEHHOI'O0 COCTaBa OKPYKAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBS3HU
MEX]y CTPOCHUEM BELIECTB, MX CBOUCTBAMU U BO3MOXKHBIMU OOJIACTSIMH TPUMEHEHHUS.

TecHo B3auMOJCWCTBYST C JPYIMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacTbl0 MHUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEHUIHOIO Tpyla H
KU3HU KakJIoro wieHa obmiectBa. CoBpeMeHHass XMMHsI Kak Hayka cO3uJaTesbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HAaIpaBleHAa HA pEIIeHHE TITO0AIBHBIX MPOOJIeM yCTOWYHBOIO Pa3BUTHUS
YEJIOBEUECTBA — CBIPhEBOW, DJHEPIEeTHYECKOM, MHUIICBOM, JKOJIOTMYECKOM O€30MacHOCTH U
OXPaHbI 3710POBbSL.

B coorBercTBUM C OOMmMMMH IHENSIMH U TPUHLHUIAMH CPEIHEro oOmero odpazoBaHUs
coneprkanue npeamera «Xumus» (10-11 knacesl, 6a30BbIi ypOBEHb U3YUEHHUSI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYaromIMXCs, HEOOXOMUMYIO UM IS
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOYEHHUS B KM3Hb COIIMYMa,
MIPOIOJKEHUS 00pa30BaHUs B pa3IMYHBIX O0JIACTSAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMUEH.
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CocrapnsgomuMy  npeaMera «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» U «O01as U HeopraHUIeCcKasi XHMHsI», OCHOBHBIM KOMITIOHEHTOM COJIEpyKaHUSI KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHHI MO HEOPraHUUYECKOM XUMUU (C BKIIOYCHHEM
3HaHUH U3 0o0IIeH XMMHUHU) U opraHndeckoi xumun. GopMupoBaHUe TAHHOH CHCTEMBI 3HaHUH
MpU W3YYEHHH NpeaMeTa 00ecleyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIMX MOHITHH, 3aKOHOB M TEOPHI XUMHH.

Ctpykrypa coaepxkanusi KypcoB — «Opranudeckas xumus» 1 «OOmias u HeopraHudeckas
XUMUsD» ¢(HOPMHUPOBAHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOAXO0/a K U3YyYCHHIO
yueOHOro MaTepuana U OOyCIIOBJI€HAa HCTOPHUECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OIpeNeNEHHbIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHUU BEIIECTBa
paccMaTpuBalOTCsl Ha YPOBHE KIIACCUUECKOW TEOPUHU CTPOCHUSI OPraHMYECKUX COCIUHEHUM, a
TAaK)K€ HA YPOBHE CTEPEOXMMHMUYECKHX M DJIEKTPOHHBIX IPEICTABICHUA O CTPOCHHM BEILIECTB.
CBenenuss 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3sBUTUU — OT YIJIEBOAOPOJIOB 10
CIIOKHBIX OHMOJOTMYECKH aKTHBHBIX COelMHEHUH. B Kypce opraHmdeckoil XMMHH IOIYy4arOT
pa3BuTHEe CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHHUs IEpPBOHAYAIbHBIC
MIPEJICTaBICHUS] O XUMHYECKON CBSI3H, KJIacCU(PHUKAIIMOHHBIX MpPU3HAKaX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHHUS], O XUMHYECKON PEAKIIUU.

[Ton HOBBIM yrmom 3peHHs B MpeaMeTe «XuMusi» 0a30BOr0 YpOBHSI paccMaTpUBAETCs
M3Y4YEHHBIII Ha YpPOBHE OCHOBHOIO OOLIEro O00pa3oBaHUs TEOPETUYECKUN MaTepual M
(hakTonornueckue CBEJACHHs O BEIIECTBaX U XMMHUYECKOW peakinu. Tak, B 4aCTHOCTH, B Kypce
«O0mas u HeopraHuveckas: XUMHUsS» 00ydaroIMMCs MPEIOCTaBISAETCSI BO3MOKHOCTh OCO3HATh
3HAaYCHUE MEPHUOAMYECKOT0 3aKOHA C OOIIETEOPETHUECKHMX U METOJOJOTHYECKUX IMO3HUIIMMA,
IyO’)Ke TOHSATh HMCTOPHUYECKOE HM3MEHEHWE (PYHKIMM ATOro 3aKoHa — OT oOoOmaromei 10
OOBSACHSIONICH U MPOTrHO3UPYIOIIEH.

Enunas cucteMa 3HaHMN O BOKHEUIIMX BEIIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKIHIX, X CYIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKaHUs
jpornonHsiercss B Kypcax 10 wm 11 KiaccoB sneMeHTaMu  COJAEpKaHUS, HMEKLIUMU
KYJIbTYPOJIOTMUYECKMM M TNPUKIAAHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHMMAHHUIO
B3aUMOCBSI3M XMMHHU C JIpyTMMHU HayKaMH, pacKpblBalOT €€ poiib B I03HABaTEIbHOM U
MIPaKTUYECKON JEATEIbHOCTU 4YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHUS K IpOLECCY
TBOpYECTBA B O0JIACTH TEOPUU M MPAKTHUECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOJieMax, CBSI3aHHBIX C XMUMHEH,
KPUTUYECKH OCMBICIIUBATh HHPOPMAIUIO U TMPUMEHSATh €€ NI MOMOJHECHUS 3HAHUH, peIleHus
WHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIIEA0BATENbCKUX 3a7ad. B mernom coaepxkanue
yueOHOro mpeamera «XuMHs» TaHHOTO YPOBHS M3yUeHUS] OPUEHTUPOBAHO HA opMUpOBaHUE Y
00y4aromxcs MUPOBO33PEHYECKOW OCHOBBI JUIsl MOHUMaHUS (HUIOCOPCKUX HJCH, TAKUX Kak:
MaTepuaibHOE €AUHCTBO HEOPTaHUYECKOTO0 U OPraHMUYECKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHUEM, MO3HABAEMOCTh MTPUPOJHBIX SBJICHHUIN MyTEM SKCIIEPUMEHTA
U pEIICHUs] MPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHUE POJU XUMHH B PEUICHHH IKOJOTHYECKHX MpodIeM, a Takke mpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJIIOTUN U MaTEpUAIIOB.

B mane pemeHuss 3amad  BOCHUTAHMS, Pa3BUTHS W COLUAIM3ANNHM  O0yYarOITUXCS
NPUHATBIE TPOrPaMMOM IO XMMHH TOAXOIbl K OMNPEIEICHUIO COAEPKAaHUS M IOCTPOCHMS
npeaMeTa MpeayCMaTpUBaOT (OPMUPOBAHNUE YHHBEPCATHHBIX YUEOHBIX NEHCTBHUM, MMEIOIINX
0a30BoOe 3HaYCHHE JJISl PA3IMUHBIX BUJIOB JAEATEIBHOCTHU: PEIICHU s MPOOIeM, TOMCKa, aHaIu3a 1



o0paboTkn WHGOPMAIMK, HEOOXOMUMBIX [UII TPHOOPETCHHS OINbITa MPAKTUYCCKON U
HCCIIEI0BATEIbCKON AEATEIIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IIO3HAHUH XHUMHUU.

B npakTtuke npenogaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cCpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJEepKATeIbHON
XapaKTepUCTUKH LeJe H3ydeHHs] IpeAMeTa HalpaBiIeHHEM IMEpPBOCTENEHHOW 3HAYMMOCTH
TPaJUIIMOHHO TpHU3HAETCS (OPMHUPOBAHHWE OCHOB XHMHMYECKOW HAyKd Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKOW NEeATeNbHOCTH YEelIOBEeKa M Kak OJHOro U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOOUYECKOW TOYKM 3pEHUS TaKOM MOAXOI K
OTIpEIeTICHUIO TIeNIel N3YUeHUs IPeIMeTa SIBIISETCS BIIOIHE OMPaBIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUS TJABHBIMHU IIENISIMH M3YYCHHS TpenMeTa «XUMHs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sSBASIOTCS:

e (QopmHpoBaHME CHUCTEMBl XHUMHUYECKUX 3HAHUN Kak BaKHEHIIEH CcoCTaBJISAIOLICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHPa, B OCHOBE KOTOPOH JIEXKaT KIIOYEBBIE MOHSATHUS,
dbyHIaMeHTalbHbIe 3aKOHBl M TEOPUU XWMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U
MMOHUMAHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS,

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX MMO3HAHUS BEUIECTB U
XUMHYECKUX PEaKINii, HEOOXOAUMBIX JIsi TPUOOPETEHHUSI YMEHUN OPHEHTUPOBATHLCS B
MUpE BEILECTB U XMMHUECKUX SBJICHHM, UMEIOIIMX MECTO B IPUPOJIE, B IPAKTUUECKON U
IMOBCEIHECBHON KH3HU,

® Dpa3BUTHE YMEHHH U CHOCOOOB JEATENIBHOCTH, CBS3aHHBIX C HAOIMIOJCHUEM U
OOBSICHEHMEM XHUMHYECKOr'0 3KCIEpUMEHTa, COOJIIOJIEHHEM MpaBMil 0€30MacHOro
oOpalleHus ¢ BEeIECTBAMHU.

Hapsiny c atum, conepkaTenbHasi XapaKTepUCTHKa Lelel U 3a/1a4 U3y4yeHHs IpeaMeTa B
MporpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMH
B cucTeMe cpemHero oomero obpazoBanus. CerogHss B NPEMOJaBaHUU XUMHUU B OoJbIIeH
CTEeTeHN OTHA€TCs TPEANOYTEeHHE NPAKTUYECKOH KOMIIOHEHTE COAEp)KaHUs OO0ydeHus,
OPUEHTHPOBAaHHOW Ha TOJTOTOBKY BBIIYCKHUKAa 00II€00pa3oBaTeNbHON  OpraHu3aluy,
BIIAJICIONIETO HE HAOOpPOM 3HAHWH, a (PYHKIIMOHAIBLHON T'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHHUSIMH aKTHBHOT'O MOJYYEHUs 3HAHUI U MPUMEHEHUS WX B PeajbHOW KU3HU Ui PelleHus
MPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ oTMUM mpu u3ydeHHH TMpeaMeTa «XUMHS» JAOMUHUpYIOIIee 3HAauYCHHE
MIPUOOPETAIOT TaKue 1eNU U 33a4H, KakK:

amanrtanmus  OOydYalmUXCs K  YCIOBUSIM  JWHAMHYHO  Pa3BUBAIOLIETOCS — MHPA,
(dbopMupoBaHUe MHTEIUIEKTYaJlbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYOHHYECTBY, CaMOCTOSATEIHHOMY TMPUHSATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM;

¢dbopMupoBaHHE y OOYYarOIIMXCS KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIICTEHIIHIA),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE JIS1 PA3IUYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS MPOOIeM,
MOMCKa, aHaiM3a U O00paboTkM WHGOpMAIMK, HEOOXOAMMBIX i NPHOOPETEHHUS OIbITa
NEeSITENbHOCTH, KOTOpasi 3aHUMaeT BaXKHOE MECTO B MO3HAHHHM XUMHUH, a TAaKKe AJS OIEHKHU C
MO3HIINN YKOJIOTHYECKOW 0€30IMacHOCTH XapaKTepa BIMSHUS BEHIECTB M XUMHUYECKUX MPOIIECCOB
Ha OpraHM3M YeJIOBEeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MMO3HABATENIbHBIX WHTEPECOB, UHTEIJICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSTENIEHO MPHOOpEeTaTh HOBBIE 3HAHHUS IO XUMHH B

COOTBETCTBHUU C KU3HEHHBIMHU MMOTPEOHOCTSMHU, UCIIOIB30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIE
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TEXHOJIOTHH JUIS IOMCKA U aHAJIN3a y4eOHOW W HAyYHO-TIOMYJISIPHON HH(OPMAITUH XUMHYECKOTO
COJICPIKAHUS;

(hopMHpOBaHHUE U Pa3BUTHE y OOYUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIILICH U,
HaOIIOIaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, TTPH TUTAHUPOBAHHUH U TMIPOBEJACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCITUTAHWE y OOYYaIONMXCS YOSKIEHHOCTH B TI'yMaHHCTHYECKOH HAIMPaBICHHOCTH
XUMUM, ©€ BaXHOW pOJIM B  PEHICHWH [IOOAIBHBIX  MPOOJIIEM  palOHAIBLHOTO
MIPUPOIOIOIH30BAHMUS, TOMOJHEHUS SHEPTETUYCCKUX PECYPCOB M COXPAHEHHUS MPHPOIHOTO
pPaBHOBECHS, OCO3HaHUS HEOOXOAMMOCTH OEpeXHOro OTHOIIEGHUS K TPUPOJEC M CBOSMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHHS OMbITa MCIIOIb30BAHUS MOJYYCHHBIX 3HAHUH JUTS IPUHATHS
IPaMOTHBIX PELICHUI B CUTYAIIUSX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHUSMH.

B yueGHOM mane cpeHero oOmero oopa3oBaHUsl MPEeaMET «XHUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOI 001acTi «ECTecTBEHHO-HAYYHBIC TPEIMETHDY.

OO1miee YnCIIo 9acoB, OTBEACHHBIX IS M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIIHETO
obmrero obpazoBanusi, cocraBisier 68 yacoB: B 10 xmacce — 34 waca (1 vac B Hemenmo), B 11
kiacce — 34 vaca (1 4ac B Henemo).



Il. COAEP’KAHUE YYEBHOI'O IIPEJIMETA
10 KVIACC
OPITAHUYECKASA XUMUA

TeopeTuyeckue 0CHOBBI OPraHUYeCKO XUMHH

[Ipenmer oprannueckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJNyYEHUU
HOBBIX BEIIECTB U MaTE€pHUaIOB. Teopus CTpOEHHUS OpraHuueckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIe NOJOXeHUsA. CTpyKTypHble (OpPMYJBl OpPraHMYeCKUX BellecTB. [ omororus,
n3omepus. XuMu4eckasl CBsI3b B OpraHMUECKUX COEUHEHUSAX — OJMHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBnenne o0  KjIaccHpUKaMU  OpraHMYecKux  BemecTB.  HomeHkmaTypa
OpraHMYeCKUX COCAMHEHUM (CUCTeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS BaKHEHIIHMX
MIpe/iCTaBUTENIeN KJIaCCOB OPraHMUECKUX BEIIECTB.

OKClepUMEHTANIbHBIE METO/bl U3YUEHHUs BEIIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3amMu OpraHM4ecKHX BEIIECTB W MaTepuaiaMH Ha UX OCHOBE, MOJCIUPOBAHUE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAONIONEHHWE ¥ ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB  II0
MIPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU (IIaBJICHUE, OOYTJIMBAaHHUE U TOPEHHUE).

Yraesoaopoasl

AJNKaHBl: COCTaB U CTPOCHHME, T'OMOJIOTMYECKUH pAx. MeTraH M 3TaH — MNpoCTEHIINe
MPE/ICTAaBUTENIN aJKAaHOB: (U3NYECKWE W XUMHUYECKHME CBOICTBa (peakuuu 3aMeuieHHus |
TOpeHus1), HaXOKJCHUE B IIPUPOJIE, TOTy4YEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKUI PSAZl. DTUJIEH W MPONUJIEH — MPOCTEHIINE
MPEICTaBUTENIN AJKEHOB: (U3MYECKUE U XHUMHUYECKHE CBOWCTBA (PEaKUMU TUIAPUPOBAHMA,
raJIoreHUPOBaHUs, TUPATAIMU, OKUCICHUS U MOJIMMEPHU3alliN ), TOIy4eHUE U IPUMEHEHHE.

Ankaauensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHne, BaXKHEHIIHE XUMHYECKHE
cBoiicTBa (peakius monumepusanun). [lonydeHrne CHHTETHYECKOr 0 KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKMH psja. ALETHIEH —
MPOCTEHIINI MPEICTABUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOWCTBA
(peakuuu ruApupoOBaHus, TaJOreHUPOBaHMS, TUAPATAIIIHI, TOPEHUS), TOJTyU€HUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (PU3MUECKHME M XMMHUYECKHE CBOMCTBa (peakuuu
raJIOreHUPOBAaHUSI U HUTPOBAHMs), MOJyY€HHE U NpUMEHEeHHue. Tomyon: cocmas, cmpoeHue,
QusuuecKkue u Xumuyeckue c8oUCMea (Peakyuu 2aio02eHupoOsanus U HUMpOB8aHus,), NoayieHue u
npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJAMH,
MPUHAIEKAIIMMU K Pa3IMYHbIM KJIacCaM.

[TpuponHbie UICTOYHUKHU YTI€BOAOPOAOB. [IpupoaHblii Ta3 U nmonyTHble HETSHBIC Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM HEPTH: TNEPEeroHKa, KpPEeKUHT
(TepMuYeCKUid, KaTaTUTHUUECKUi), mupoiu3. [IponykTel nmepepaboTku HEPTH, UX TMPUMEHEHHUE B
MIPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MpOIyKThI €ro NepepadoTKH.

OKCIIepUMEHTAIIBHBIE METOJbl U3YUEHUs BEILECTB U UX MPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iamu IjaacTMacce, KayuykoB M pe3uHbl, koekuuu «HepTts» u «Yromnby, MoaenupoBaHue
MOJIEKYJ YIJEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEJCHHUE MNPAKTUYECKOH pPabOThI:
MOJTyYeHUE STUJICHA U U3YYE€HUE €TI0 CBOMCTB.

Pacuérnsle 3anaun.




Bolunicnenuss mo ypaBHEHHUIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOHOT'0 BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJTHOT'O U3 UCXOJIHBIX BEIIECTB WU MPOTYKTOB PEAKIIUH).

Kucnopoacoaepxammue oprannyeckne coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOT W AITAHON: CTPOCHHE, (PUIUYECKHE U
XMMHYECKHUE CBOMCTBA (PEAaKIMHM C aKTUBHBIMU METaJlJIaMH, T'aJOr€HOBOJOPOJAaMH, TOPEHHUE),
npuMeHenue. BogopoaHbie cBsI3u MEXKAy MOJIEKyIaMu cnupToB. JleiicTBre MeTaHoNa U 9TaHOoJa
Ha OpraHu3M YeJlOoBeKa.

MHoroaroMHble CHUPTHL. OTUJICHIVIMKOJIb W TIULEPUH: CTpPOeHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJlIIaMH, KaU€CTBEHHAsl peakius Ha
MHOr0aTOMHbI€ cIUpTHI). JlelicTBUe Ha opraHu3M uenoBeka. lIpuMeHeHue riauuepuHa u
STUJICHTJIUKOJSI.

@DeHoM: CTPOCHHE MOJEKYJbl, (pU3MYecKHe W XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denoma. [lpumenenue denona.

Anpneruapl U Kemousl. DOpManbIErui, AaneTaabAerul: CTpoeHue, (u3NYecKue u
XMMHYECKHE CBOMCTBA (PEaKIMH OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIINH),
MIOJIy4Y€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TIpEEbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIOTHI:
CTpoeHMe, (PU3NUecKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJIs Kilacca KUCIIOT, PeaKIUs
sTepupUKalM), TMonydyeHHue U mpuMmeHeHHe. CrTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
MIPEICTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblila Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE IEHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3(PUPOB.
XKupsl. 'naponus xupos. [Ipumenenune xxupos. bruonorudeckas posb >KUpOB.

VYrieBopl: cocTaB, KiaccuUKaIUs yrieBoa0B (MOHO-, IU- U TIojucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCAXapH: OCOOEHHOCTH CTPOCHHMS MOJEKYJbl, (PU3MUECKHE W XUMHYECKUE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcunom wmeau(ll), okucieHne amMMHAYHBIM PACTBOPOM
okcuzna cepebpa(l), BoccraHoBieHHME, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHHWE B TMPUPOJE,
pUMeHeHHe, Ouomnoruueckas poib. PorocunTte3. PpyKTo3a Kak U30Mep TITHOKO3BI.

Kpaxman u nemnonosa kak npupojHble noiaumepsl. CTpoeHre Kpaxmasia U LEeJUTI0I03bI.
du3nuecKue 1 XMMUYECKHUEe CBOMCTBA KpaxmMaina (THAPOIN3, KaueCTBEHHAs! PEaKLUs C HOJIOM).

DKCriepUMEHTANIbHbIE METO/bl W3YYEHHs BEIIEeCTB M MX IMPEeBPALICHUI: MpOBEIEHUE,
HaOJIIOIGHUE W ONMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KadeCTBEHHBIC
peakIMy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaom wmeau(ll)), mMHOroaToMHBIX
CIUPTOB (B3aUMOJEHCTBUE TiuuepuHa ¢ ruapoxkcuaom meau(ll)), anpnernnoB (okucieHue
aMMHUa4YHBIM pacTBOpoM okcunua cepebpa(l) m ruapoxcumom wmemu(ll), B3ammopeiicTBue
KpaxMmaja C HWOJOM), MPOBEIACHUE TMPAKTUUECKOW pabOThl: CBOKMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTHI.

Pacuérnbie 3anaun.

Bbruncnenus 1o ypaBHEHMIO XUMHMYECKOHM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOAHOI'0 BEIIECTBA WM MPOJAYKTAa peakUuWd IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJHOT'O U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIINH).

A3zoTCcoaeprKaliue opraHuueckrue CoeIMHEHUSI.

AMHMHOKHCIIOTBI Kak aMm(oOTepHble OpraHudeckue coenuHeHus. Dusnueckue U
XMMHYECKHE CBOWCTBA aMHUHOKHCIOT (Ha MpuMepe ThuiuHa). buonornyeckoe 3HayeHHE
aMHUHOKUCIOT. IlennTuabl.



benku kak NmpupojiHbIe BBICOKOMOJIEKYJSIpHbIE coefuHeHus. [lepBuuHasi, BTOpUYHAS U
TPETHUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OCNKOB: THAPOIM3, JACHATYypalus,
KauyeCTBEHHbIE PEaKIIMK Ha OEIIKU.

DKcIepUMEHTaJIbHBIE METO/AbI M3YYeHHs BEIIEeCTB W MX NPEBpAlleHHii: HaONoJeHuE U
OINKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIeHaTypalus OeJIKOB IpU HArpeBaHUM, IIBETHBIC
peakuuu OeIKoB.

BbicokomoieKy IsipHbIe COeIMHEH U

OCHOBHBIC TIOHATHSI XUMHH BBICOKOMOJEKYJISPHBIX COCIMHEHHUN: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEpPHU3alH, CpelHsAs MoJeKyaspHas Mmacca. OCHOBHbIE
METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSAMHEHUH — TIOJIMMEPU3aIns U TIOJTMKOH ICHCAITHSI.

DKCIIepUMEHTAJIbHBIE METOABI M3YYEHHUS BEUIECTB M MX MPEBPAIICHUIN: 03HAKOMIJICHUE C
o0pa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanust MeXnpeaIMETHBIX CBA3EH NMPU M3YYEHUH OpraHudeckod xumuu B 10 kimacce
OCYIIECTBIISICTCA Yepe3 HCIONb30BaHUE KakK OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaKk M
TIOHSITUM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTJENIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIE TIOHSTHSA: SBICHHE, HAy4HbIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCH(pUKalus, TMEepUOAUYHOCTh, HAOMIOACHUE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHHUE.

dusmka: Matepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUYECKHE BEITMYMHBI U €ITUHUIIBI
UX U3MEPEHUSI.

buonorus: kmerka, opranusMm, Omochepa, oOMEH BEIIECTB B OpraHuU3Me, (POTOCHHTE3,
OMONOTMYECKN aKTHBHBIE BelecTBa (OENKH, yrIIeBOABI, XKHUPHI, (PEPMEHTHI).

["eorpadusi: MuHepabl, TOPHBIE OPO/IBI, OJE3HBIE HCKOMIAEMbIE, TOIIJIMBO, PECYPCHI.

TexHonorus: nuIeBble MPOAYKThI, OCHOBBI PAI[HOHAIIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE TIperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTTAHUYECKAS XUMUA

TeopeTnyeckue 0CHOBbI XMMHHU

XuUMHUECKUH dyeMeHT. AToM. Slapo aroma, uW30TONBL. DJEKTpOHHAs 000JO0YKa.
DHepreTUUecKue ypoBHH, MOAYPOBHH. ATOMHBIC OpOHTaH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB [0 OpOUTAIIM B aToOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DeKTpoHHasi KOH(UTypalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucremMa XMMHYECKUX dieMeHToB [l H.
MengeneeBa. CBsA3b NEpUOIMYECKOr0 3akoHa U Ilepmoguueckoil CHUCTEMBI XMMHMUYECKHX
anementoB J[. . MenzaeneeBa ¢ COBpeMEHHOW Teopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
MU3MEHEHMsI CBOICTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CIIOKHBIX BEIIECTB
II0 IPyNIaM X nepuogaM. 3HaueHUe IEPUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMHUYECKas CBA3b. Buabl XuMHUUYecKOM CBsI3M (KOBaJEHTHAas
HeNoJsipHasl U MOJsipHas, MOHHAsA, MeTaJuMueckas). MexaHu3Mbl 0Opa30BaHUSI KOBAJEHTHOM



XUMHUYECKON CBsI3M (OOMEHHBINM M JTOHOPHO-AKIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTH.
DNEeKTpOOTpULATENbHOCTh. CTeNeHb OKUCICHUS. IOHBI: KATMOHBI M AHUOHBI.

BemecTBa MOJEKYISIPHOr0O U HEMOJEKYJISIPHOIO CTPOCHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BeLIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOICTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKU.

[Tonsitue o pucniepcHbIX cucTeMax. VICTHHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi 1oiis
BEILIECTBA B PACTBOPE.

Knaccugukamuss HeopraHmuecknx coequHEeHWH. HoMmeHkmaTypa HEOpraHWYeCKHX
BEILECTB. [ eHeTnyeckas CBsA3b HEOPraHMYECKUX BEIIECTB, MPHUHAMNEKAIIUX K Pa3IUYHBIM
KJIaCCaM.

Xumnueckass peakuus. Kiaccupukanus XUMHUECKUX pEaKIMid B HEOPraHUYECKOH H
OpPraHMYeCKOM XMMHH. 3aKOH COXPaHEHUs MAcCChl BEIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
SHEPI'UM MPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuy, €€ 3aBUCHUMOCTh OT PazNU4HbIX (akTopoB. OOpaTHMBbIE pEaKLUU.
Xumnueckoe paBHoOBecue. MDakTOphbl, BIMSIONIME HAa COCTOSHHME XHMHUYECKOTO PaBHOBECHSI.
ITpunnun Jle Ilarense.

Dnexrponutudeckas aucconuanus. CuipHBIE W Cia0ble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCasi, HEUTpaabHasi, HIEJI0YHAas.

OKHUCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

DKCIEepUMEHTAIbHBIE METOJbl M3yYEHUs BEIIECTB M MX IMPEBpPALICHUN: JEMOHCTpaLUs
tabmmun «llepuognyeckas cuctema xuMudeckux siemMeHTOB J[. M. MenpaeneeBa», m3ydeHue
MOJIeTIe KPHUCTAUIMYECKUX PEmETOK, HAOMIOJACHHE U ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3fioKeHHWE IEepPOKCHIa BOJOPOJAa B MPUCYTCTBUU KaTaau3aropa,
OTpPEJICTICHUE CPEbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKIUU
HOHHOTO OOMEHA), TPOBEACHHE MPAKTHYECKON paboThl «BrusHME pa3nudHbIX (aKTOpPOB Ha
CKOPOCTb XUMUYECKON PEaKiiumy.

PacuérHble 3amaun.

Pacuérel Mo ypaBHEHUAM XUMHUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI,
pacu€Thl C UCIIOJIb30BAaHUEM MTOHATHUS «MAaccoBasi 1051 BEILIECTBAY.

Heopranuueckasi xumust

Hemerannsl. Ilonoxenne HemeramwioB B Ilepuoguyeckoil cucremMe XUMHYECKUX
anementoB JI. M. MenxaeneeBa u OCOOGHHOCTH CTpoeHHs aToMoB. (DHU3WYECKHe CBOWMCTBA
HEMETAIIOB. AJUTOTPOINHS HEMETAILIOB (Ha IpUMepe KUCIOpoa, cepbl, pochopa u yriaepona).

XWMHYECKHE CBOWCTBA BAXKHEHIIIMX HEMETauioB (TaJIOTEHOB, cepbl, a3oTa, (ocdopa,
yraepoja U KpeMHHUs) U UX COeTUHEHUM (OKCHUI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOAHBIX
COCIMHCHHM ).

[IprMeHeHne Ba)XKHEUIIMX HEMETAIIOB U UX COCIUHEHUN.

Merauisl. [lonoxenne metamios B Ilepuoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX O0OJIOUYEK aTOMOB MeTauioB. OOriue
¢usnueckue cBoiictBa mMeTauioB. CIlaBbl METAIIOB. DJIEKTPOXUMHUYECKUN PsIi HAMPSKSHUIMA
METaJIOB.

XHUMHYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpWMl, Kaluid, KalablUd, MarHui,
ATIOMHUHHM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mue ciocoObl momydeHust MeTawioB. [I[puMeHeHe METAIIIOB B OBITY M TEXHUKE.

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHUs BEIIECTB W MX [PEBPALICHUN: H3YyUYEHHUE
KOJIEKIIMA «MeTayutbl U CIUIaBbl», OOpPa3I[OB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTAITBHBIX
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3ajjay, HaOMIOJEHHE M  ONMCaHUE JEMOHCTPAlMOHHBIX U  JIAOOpAaTOPHBIX  OIBITOB
(B3anMozielicTBUE THAPOKCUIA AITIOMUHUS C PACTBOPAMM KHCJIOT M LIEJIOYEN, KaueCTBEHHBIE
peaKkIuy Ha KaTHOHBI METAJLIIOB).

Pacuérnsle 3anaun.

Pacuérel Macchl BemecTBa MM 00bEMa ra3oB 10 M3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 y4acTBYIOIIMX B PEAKIMM BEIIECTB, pacd€Tbl Macchl (00BEMA,
KOJIMYECTBA BEILECTBA) MPOYKTOB PEAKLIUH, €CIIU OJTHO U3 BEILECTB UMEET IPUMECH.

XumMus 4 )KU3Hb

Ponp xuMun B o0GecrieueHnn SKOJIOrMUeCcKOl, YHEPreTUYeCcKol 1 MUIIEeBOM O0e30macHoCTH,
pazBuTUM MeauluHbL. [loHATHE O Hay4YHBIX MeETOJaX ITO3HAHHUS BEIIECTB M XUMHYECKHX
peaKuuu.

IIpencraBnenns o006 OOMMX HayyHbIX MNPHUHLUUIAX [POMBIIUIEHHOIO IOJy4EHUS
Ba)KHEHUILINX BEILIECTB.

YenoBek B MHUpE BEIIECTB M MaTEPUAlOB: BAXKHEHIIME CTPOUTENIBHBIE MAaTEpHAaIbI,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMHKa, MaTepuaibl I SJIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMYECKUe U MUHEpaJIbHbIE Y 00pEHUs.

XvMHS U 370pOBbE YEJIOBEKA: IMpaBUiIa HCHOIb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
IpaBuiIa 6€30MacHOr0 MCI0JIb30BaHMsI ITPENapaToB ObITOBON XUMUH B TOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMETHBIX CBA3EH MpU MU3ydeHUU OOIIeH U HEOpraHMYeCKOW XMMHUU B
11 xacce ocymiecTBISeTCS Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYUHBIX MOHSTUH,
TaK U MOHATUH, SIBISIFOLINXCS CUCTEMHBIMH JUISl OTAENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIC MOHATHUS: HAay4dHBIH (DakT, TUMOTe3a, 3aKOH, TEOpHs,
aHauu3,  CHHTE3,  Kilaccu(ukanus,  MEepUOAUYHOCTb,  HAOJIOJEHUE,  DKCIIEPUMEHT,
MOZEIINPOBAaHUE, U3MEPEHUE, SIBJICHUE.

®dusnka: MaTepusi, dHEPrus, Macca, aToOM, JIEKTPOH, NPOTOH, HEWTPOH, WOH, H30TOIl,
pPaIMoOaKTUBHOCTh, MOJICKYJIA, SHEPTeTHUECKUH YpOBEHb, BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIeCTBA, (PU3MUECKUE BETMUMHBI U €MHHIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorust: knerka, opraHusMm, 5KOocHCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEILIECTB B OpraHU3Me.

["'eorpacgusi: MuUHEpaibl, TOpPHBIE IOPOABL, TOJIE3HbIE UCKOIIAEMBbIE, TOIJIMBO, PECYPCHI.

TexHonorus: XMMHMYECKasi  MPOMBIIIJIEHHOCTb, METaJIITyprus, IIPOU3BOJCTBO
CTPOMUTEIBHBIX MaTepHUaOB, CENNbCKOXO0351CTBEHHOE IIPOU3BOJICTBO, nuuieBas
MPOMBIIIJICHHOCTh, (papManeBTUYeCKass MPOMBIIIJICHHOCTh, IPOU3BOACTBO KOCMETHYECKUX
IIPENapaToB, MPOU3BOICTBO KOHCTPYKLIMOHHBIX MAaTE€PHANIOB, JEKTPOHHAS ITPOMBIIIICHHOCTD,
HaHOTEXHOJIOTUH.
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I11. IJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI
JIMHHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBmuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYJaroIUMHUCS
MporpamMM CpeIHEro oO0IIero o0pa3zoBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hayuno-meronnyeckoil OCHOBOM st pa3pabOTKU IJIAHUPYEMBIX PE3YylIbTaTOB OCBOCHUS
MIPOrpaMM CpeTHEro O0IIero 0Opa30BaHuUs SBISETCSI CHCTEMHO-/1EATEIbHOCTHBINA MOIXO/I.

B cooTrBeTrcTBUM C CHCTEMHO-IEATENBHOCTHBIM TOJXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yabTaTOB OCBOEHUSI MpeaMeTa «XHMHS» Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs
BBIJICJICHBI CJIEAYIOIINE COCTABIISIONIME:

OCO3HAHHME OOYYAIOIIUMHUCS POCCHHCKON TPaXKTAHCKOM HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOONPE/IETIECHUIO;

HaJIMYUe MOTHBAIUHU K O0yUYEHHIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTMYHOCTH HAa OCHOBE KITFOYEBBIX
LIEHHOCTEH M UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIHUXCS PYKOBOACTBOBATHCS B CBOCH JICATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIUMHU LEJOCTHOW CHCTEME XHUMHUYECKOTO
00pa3oBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTMYECKOW KyIbTYphl U CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HCHHBIC TIJIAHBI.

JlnyHOCTHBIE pPE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHUSD JOCTUTalOTCS B €IMHCTBE
yu4eOHOW Y BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUM C T'YMaHHUCTHUYECKUMH,
COLIMOKYJBTYPHBIMHU, JTyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMU M HUJCAJIaMH POCCHICKOro
IpaXXIaHCKOro OOIeCTBa, NPHUHATHIMH B OOIIECTBE HOPMaMU W TMpaBUJIaMU TIOBEJIECHUS,
CIOCOOCTBYIONIMMH TPOI[ECCaM CaMOIO3HAHUSI, CAMOPA3BUTHSI M HPABCTBEHHOT'O CTaHOBJICHUS
JUYHOCTU 00Y4YarOIINXCsl.

JlngHOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaloT c(POPMUPOBAHHOCTH
OMbITa TIO3HABATETFHOW M TPAKTUYECKOM JAEATEIHbHOCTH OOydYaloluXcsl MO0 pealu3aluu
MIPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS !

OCO3HAHUS 00YYarOIIMMUCA CBOUX KOHCTHUTYLHOHHBIX IIPaB U 00A3aHHOCTEH, yBasKeHUs K
3aKOHY U MPaBOMOPSJIKY;

NPEJCTABICHUS O COIMAIbHBIX HOPMax W MpaBHJIAX MEXJIUYHOCTHBIX OTHOIIEHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIbHOCTHU MPHU CO3JAaHUM Y4EOHBIX IMPOEKTOB,
pelIeHny yaeOHBIX U TTO3HABATEILHBIX 33]1a4, BBIMOTHCHHH XUMUYECKHX IKCIICPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, TIOTUKY U apTyMEHTBI JPYTHUX
MIPU aHATN3€ PA3INYHBIX BUJOB YICOHOU e TEIHHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMA

[IEHHOCTHOT'O OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO OTE€UYECTBEHHOU
XUMHH,

YB@)XEHHUS K IPOLIECCY TBOPUECTBA B OOJACTU TEOPUM M MPAKTUUYECKOTO MPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JIOCTYIKEHUS HAYKH €CTh Pe3yJbTaT JIUTEIbHBIX HAOII0/ICHUH,
KpOIOTJIUBBIX SKCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YYEHBIX U MTPAKTHKOB;
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UHTEpeca U TI03HABATEIbHBIX MOTHUBOB B IIOJY4EHHU M MOCIEAYIOLIEM aHaIu3e
nH(}OpMAITUU O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUUECKOT0 MTOBEICHUS;

CIIOCOOHOCTH OILIGHHMBAaTh CHUTYallud, CBS3aHHBbIE C XHUMHUYECKUMH SBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEUIEHUs, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJACHUE M TOCTYNKH CBOMX TOBapHUIIEH C TMO3UIIHI
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMmupoBanusi KyJbTypPbl 310POBb:

MOHMMAHUS IIEHHOCTEH 3I0poBOro M OezomacHOro obpasza >KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOI0 OTHOLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

COOIO/ICHUs TIpaBWJI OE30MacHOrO OOpalleHHsI ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU J€SITETbHOCTH;

NMOHUMAaHUsI IT[EHHOCTH TPAaBUJ WHIWBHUIYaJbHOTO U KOJUIEKTUBHOIO 0€30MMacHOro
TOBE/ICHUS B CUTYaIUAX, YTPOXKAIOUINX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHMS TIOCJICICTBUM W HENPHUATHUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIS,
HapKOTUKOB, KYpPEHHUS);

5) TpyaoBOro BoCnuTAHMSA:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JESITeIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOU U IPYTUX BUIAX NEATCIHLHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Y4YacTUE€ B PELICHUU NPAKTUYECKUX 3a/lady COLHUAIbHOMI
HaIpaBJIEHHOCTH (B paMKaX CBOET0 Kjiacca, MIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3yUeHHUI0 mpodeccuil pa3aIudHOro pojaa, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyJa U pe3ybTaTaM TPYJIO0BOU 1€ITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIMBUAYAIbHOW TPAEKTOPUU OOpa3oBaHUS,
OymyImiei mpodeccuu M peaan3alui COOCTBCHHBIX JKH3HCHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) IK0JI0TMY€eCKOr0 BOCIIMTAHMS:

9KOJIOTMYECKH 11eTIeCO00Pa3HOro OTHOIIECHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHHS
JKM3HH Ha 3eMIIe;

MOHUMAHUS TJIO0ATBFHOTO XapaKTepa YKOJIOTHUECKUX MPOOIeM, BIHUSHHS 3KOHOMHYECKHUX
MPOIECCOB HA COCTOSIHUE MTPUPOTHOM U COLIMAIIBHOM CPEJIbl;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKCHUM XUMHH JJIs1 PEIICHHsI BOIIPOCOB
paIoHaIbHOr0 TPUPOIONOIH30BAHUS;

AKTUBHOTO HETIPUATUS JEHCTBUM, TMPUHOCSIIMX BPEd OKPYKaIoIIed MPUPOTHON cpeje,
YMEHHsI TPOTHO3UPOBATh HEONATOMPHATHBIE AKOMOTHUUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPEAOTBpalIaTh UX;

HaJIM4Ms Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIICHUS, HKOJIOIMYECKON KYJIbTYphl, OIbITa
NESTENPHOCTH  DKOJIOTHYECKOM  HAMpaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCSA HWMH B
MO3HABATENbHON, KOMMYHUKATUBHON M COIUANBHOMN MPAKTHKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMOhOOHH;

7) 1EeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3BHUTHS HAYKH W OOIIECTBEHHON NIPAKTHKH;
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NIOHUMaHUA CcleUU(PUKA XMMHUU KAaK HayKH, OCO3HaHHUA €€ poiau B (HOpMHUPOBaHHU
PalMOHATIBLHOI0 HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEIIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKA, B IIO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH M
peleHn: mpodaeM COXpaHeHHs! TPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHM JUISI COBPEMEHHON IUBWIM3ALUU: B €€
T'YMaHUCTHUYECKON HAIPaBJIIEHHOCTH U Ba)XKHOM pOJIM B CO3JaHMM HOBOHM 0a3bl MaTepHaabHOU
KYJIBTYpBl, PEIIEHUH TI00a7IbHBIX MPOOIEM YCTOHUHMBOrO pa3BUTHsI YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKO, NUIIEBOM M JKOJOTMYECKOW O€30MacHOCTH, B PAa3sBUTUU MEIULUHBL,
o0ecreyeHnH YCIIOBHM yCHEIHOro Tpy/a U 3KOJIOTHYECKH KOM(OPTHON JKU3HU KaXKAOro 4WieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METONOB IIO3HAHWI,
UCIONB3yEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOIy4YaeMble 3HAHUS AT
aHamM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpAa M MPOUCXOASIIINX B HEM H3MEHEHUH,
YMEHUS JIeNaTh 000CHOBAHHBIE 3aKJIIOYEHHS HA OCHOBE Hay4YHbIX ()aKTOB U UMEIOIMXCS JAHHBIX
C LIEJIBIO NIOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCII0JIb30BAaTh XUMUYECKUE 3HAHUS /7S pelleHus: Ipobiem
B PEAJIbHBIX )KU3HEHHBIX CUTYALIUSIX;

MHTEpeca K O3HAHUIO U HCCIIE0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM 10 XMMHMHM B COOTBETCTBHUHM C JKHU3HEHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSIM Tpylda B pa3lM4HbIX cdepax npodeccuoHaNbHOMI
JESITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpeMeTHbIE pe3yJIbTaThl OCBOCHUS y4eOHOro mpenmera «XWMHS» Ha YpOBHE
cpeaHero o01ero oopa3oBaHus BKIIOYAIOT:

3HaYUMbIC JUIT (OPMUPOBAHUS MHPOBO33PCHHS OOYYAIOMUXCS MEKIUCITUIUTHHAPHBIC
(MexXmpenMeTHbIC) O0IICHAYYHBIE TTOHATHS, OTPAKAIOIINE I[eTIOCTHOCTh HAYYHON KapTUHBI MHpa
U crienuUKy METOJIOB TIO3HAHHMS, HCITOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIEeCTBO,
JHEpPrus, SBJICHHE, MPOIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIIeIOBaHUE, HAOII0IeHNE, M3MEPEHHE, IKCIIEPUMEHT U JIPYrHUe);

VHHBEpCAIbHBIE  y4eOHBIE  JICHCTBUS (To3HaBaTENbHBIC, KOMMYHHKATHBHBIC,
pEryJISITHBHBIC), oOecneunBaronine (GOpMHPOBaHHE (QYHKIMOHAILHOW TPAMOTHOCTH U
COITMATBHON KOMIICTCHIIMH 00yUJaroIIuXCs;

CIIOCOOHOCTh ~ OOyYarolUXCs  HCIOJB30BaTh  OCBOCHHBIE  MEXKJIUCIUIUTMHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAJIbHBIC YyYeOHBIC JCHCTBHS B IIO3HABATCIBHOW U
COLIMAJIBHOU ITPAKTHKE.

MertanpeMeTHbIE Pe3yJabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCATBHBIMH yUCOHBIMU
MO3HABATEIILHBIMI, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU JICHCTBUSMHU.

OBiajieHHe YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMH:

1) 6a30Bble JIOTHYecKHe AeHCTBUSA:

CaMOCTOSITENILHO (DOPMYJIUPOBATh M aKTyaJHU3UpOBaTh MPOOJIIEeMy, BCECTOPOHHE 6
paccMaTpuBarh;

OTNpPENENATh WENU JeATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTH Pe3YJIbTAThI JACATEILHOCTH C IIOCTABICHHBIMU IICIISIMU;
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UCIIOIb30BaTh IIPU OCBOCHMM 3HAHMW NIPHUEMBI JOTMYECKOrO MBINUICHUS — BBIICIATH
XapakTepHblE TPU3HAKM IMOHATHMM W YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOLINE MOHATHUSA sl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPHH ISl KITACCU(UKAIIMH BEUIECTB M XUMHUECKUX PEaKIUil;

YCTaHABJIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3M MEKY N3Y4aeMbIMU SIBJICHUSMH;

CTPOUTH JIOTMYECKHE pACCYXIEHMsI (MHAYKTUBHbBIE, IEAYKTHBHbIE, [0 aHaJIOTUN),
BBISBJIATh 3aKOHOMEPHOCTU M IIPOTHBOPEYMSI B pacCMaTpUBAEMbIX SIBJICHHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHNS;

IOPUMEHSTh B IpOLIeCCe MO3HAHUS, HCIONb3yeMble B XUMHHM CUMBOJMYECKUE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIENIbHBIE MPEJICTABICHNS — XUMUYECKUI 3HAK (CUMBOJ) 3JIEMEHTA,
XUMU4eckas (opmyna, ypaBHEHHE XHUMHYECKOM pEaKIUH — TpU PElICHUH Y4eOHBIX
IIO3HABATEIIBHBIX WU NPAKTUYECKUX 3a/ad, IPUMEHATh Ha3BaHHBIC MOJENBHBIC IIPEICTaBICHHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIU.

2) 0a3oBble HUcciie0BaTeIbCKeE JelicTBUA:

BJIa/IETh OCHOBAMH METOJI0B HAYYHOI'O TIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIL;

¢dbopMynupoBaTh IL€IM M 3aJayd  MCCIEJOBAaHUS, MHCIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENTLHO C(HOPMYTHPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 OPMHUPOBAHUS TUIIOTE3bI 1O POBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIECHUI;

BJIQ/IETh HAaBBIKAMU CaMOCTOSTENBHOIO IIJIAHUPOBAHUS M TPOBEACHUS YYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XO/0M IPOLIECcCca, CaMOCTOATEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (HOpMYIUpPOBaTh OOOOIIEHHUS W BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIENI0BaTEIbCKOW M TMPOEKTHOW JeATeNbHOCTH,
IPOSIBJIATE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/OB peIIeHUs
MIPaKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMUHbIX METOOB I103HAHUS.

3) pabora ¢ nundopmanmeii:

OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX WHPOpManuu (HAYIHO-TIOMYJISIpHAs
JAUTEpaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHblE IocoOus, pecypcbl VHTepHera),
aHAIM3UPOBaTh HMHGOPMAIMIO paA3IUYHBIX BUIOB M (OpPM NPEACTABICHUS, KPUTUYECKH
OLIEHUBATH €€ I0CTOBEPHOCTh U HENIPOTUBOPEUNBOCTH;

(GopMynHpoBaTh 3alpOoChl M NPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
uH(popMaLuu, HeOOXOAUMOM ISl BBIITOIHEHHS YUeOHBIX 3a7a4 ONpeAenEHHOr O TUIIA;

nproOpeTaTh ONBIT UCHOIb30BAHUS MH(DPOPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (pOpMy IpeacTaBieHUs HHPOPMALUU (CXEMBI,
rpaduKy, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHBIH S3bIK B KauecTBE CpeACTBa MNpU paboTe ¢ XUMHYECKOH
nHpopMalueii: NpUMEHSATh MEXIpeaAMeTHble ((pu3MuecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (hOpMYJIbl, a00pEBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MIPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBnajgeHne yHHBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1CHCTBUSIMU:

3a71aBaTh BOIPOCHI MO CYLIECTBY OOCYXJIa€MOM TEMbI B XOJ€ AUaaora W/MUial JTUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

14



BBICTYIIaTh C IpPE3E€HTallMeH pe3ysIbTaTOB IO3HABATEIBLHON JESITEIbHOCTH, MOMYyYEHHBIX
CaMOCTOSATENIbHO MWJIM COBMECTHO CO CBEPCTHUKAMHU IIPM  BBIIOJIHEHMM XHMHUYECKOIO
9KCIEPUMEHTA, NPAKTHUECKOH paboThl MO HCCIEAOBAaHUIO CBOICTB M3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro mpoekTa M (OpPMYJIMpPOBATH BHIBOJBI IO PE3yJIbTaTaM IPOBEAEHHBIX
HCCIIEIOBAaHUM MTyTEM COTJIacOBaHU MO3UIMH B X0/1€ 00CYXA€HUS 1 0OMEHA MHEHHSIMH.

OgnageHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY ICHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHMPOBATh M OCYILECTBISATh CBOK ITO3HABATEIbHYIO JESATEIbHOCTD,
orpenenss €€ el U 3aJa4yd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOOUMOCTH KOPPEKTHUPOBATh
Ipe/ularaéMblii alrOpUTM JICHCTBUN NMpHU BBHINOIHEHUH YYEOHBIX M HCCIIEAOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbonee AP (HEeKTUBHBIN CIIOCOO UX pPEIIeHUs C YYETOM MOIyYEHUs! HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYILIECTBIISATh CaMOKOHTpPOJIb CBOEH JIEATEIbHOCTM Ha OCHOBE CaMOaHaINW3a U
CaMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs» OTPaXkaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHU O XWMHYECKOH COCTABIIAIONIEH €CTECTBEHHO-
HAay4yHOM KapTHHBI MHpA, POIU XUMHUHU B MO3HAHUU SIBICHUU NPUPOABI, B (OPMUPOBAHUU
MBIIUIEHUSI U KYJIbTYPBl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TIpaMOTHOCTH, HEOOXOIMMOM ISt
pelieHus NPaKTUYEeCKUX 3aJady M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJTHOM CpEJIE;

BJIQJICHUE CUCTEMOM XMMHMYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHSI (XUMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHULIATEIFHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpamiéHHas), MOJib, MOJSpHAasT Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIN  CKelerT,
(GyHKUMOHANBHAS TPYIIA, pajuKal, HW30MEpHUs, M30MEpbl, TOMOJIOIMYECKHHA psiA, TOMOJIOTH,
YIIE€BOAOPO/bI, KUCIOPOI U a30TCOAEPIKALUE COCIUHEHHS, MOHOMEp, MOJUMEDP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OpraHMYECKUX
BemecTB A. M. byrnepoBa, 3akOH COXpaHEHMs MacChl BEIECTB); 3aKOHOMEpPHOCTH,
CUMBOJIMYECKHUI S3BIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS, JISKALIUE B OCHOBE MOHHMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBICHUH, (DaKTOIOrMYECKHE CBEIEHHS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH U 0€30MacHOM MCIOJb30BaHNN BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTUYECKOM IEATENbHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHI BBIABIIATH XapaKTEPHbIC MPU3HAKK MOHSITHH, yCTaHABIMBATh
UX B3aUMOCBSI3b, UCII0Ib30BaTh COOTBETCTBYIOLIUE MOHATHUS IPU OIMMCAHUM COCTABa, CTPOEHUS U
MpEBpAIICHUI OPraHNYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIOIB30BATh XMMUYECKYIO CHMBOJIMKY Ui COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) GOpMYNT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKlUi, U3rOTaBIMBAaTh MOIEIU MOJIEKYJ OpTaHUYECKUX BEILIECTB
JUI WJUTIOCTPALMM UX XUMHUYECKOI0 U IPOCTPAHCTBEHHOI'O CTPOCHNUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAIJICKHOCTh U3YUEHHBIX OPraHMYECKUX
BEIIECTB M0 HX COCTaBy M CTPOCHHIO K OIpENeNEHHOMY KIIACCy/TpyIe COEAMHEHUM
(yrmeBomopobl, KHUCIOPOA U a30TCOAEpKalllMe€ COEIWHEHHUS, BBICOKOMOJIEKYIISIPHbIE
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COCIMHEHHM), JaBaTh WM Ha3BaHUs 1o cucremarndeckoi HomeHkiarype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAIbHBIE HA3BaHUSI OTACJIBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH,
alleTWJICH, STWICHIJIMKONb, TIULEPUH, (QEeHON, (OopMalbAEruj, aleTaabAeruj, MypaBbUHas
KHCIIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEAPUHOBAs KHUCJIOTA, TIIOK03a, PpyKTO3a,
Kpaxmal, LIeJUII0J103a, TIHUIIIH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENCIATh BUIbI XHUMHUYECKOW CBSI3M B OPTaHHMYECKHX
COeMHEHMX (OUHAPHBIE U KpaTHbBIE);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTH ITOJIOKCHUS TEOPHUH CTPOCHUS OPTaHMYCCKHX
BemecTB A. M. bytiepoBa 1 00bsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUSI; 3aKOH COXpPaHEHUsI MAaCChl BEIIECTB;

chOPMUPOBAHHOCTh yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKNE CBOMCTBA TUIIMYHBIX IIPEICTABUTENIECH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, »TaH, OSTWJICH, MPOINWJICH, aleTWIeH, OyraaueH-1,3, MetwiOyramuen-1,3, OeH3om,
METaHOJI, ITAHOJ, ATHJICHTJIUKONIb, TJIMLIEPHH, (EHO, alleTaableru], MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmai, IeJUII0JI0o3a, AaMUHOYKCYCHas KHUCII0Ta), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPaBHEHUSIMU COOTBETCTBYIOLIMX XMMHUYECKUX pPEaKUUl C
KCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMyit;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKUA YIIEBOJOPOJHOTO CHIPbS
(HedTb, TPUPOIHBIA Ta3, yrojib), CIOCOOBI WX MEpepadOTKU U MPAKTUYECKOE NPUMEHEHHE
MPOAYKTOB NepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHUM TPOBOJUTH BBIYUCICHHUS 110 XUMUYECKUM YPaBHEHUSIM
(Macchl, 00b€Ma, KOIMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMH IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUW BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, MCHOJB3YyEMbIX B XUMHUHM TPH HM3YYCHHHM BEIIECTB M XHMHYECKUX SBICHUU
(mabmogenne, W3MEpEHHe, JKCIEPUMEHT, MOACTUPOBAHKE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS JJI IPUHATHS PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEIIECTBAMU U UX MPUMECHEHHUEM;

chOpMUPOBAHHOCTh YMEHUU COOIO/IAaTh MpaBUjla MOJb30BAHUS XUMHUYECKON MOCYI0H U
nabopaTopHBIM 000PYyIOBaHUEM, a TAKXKE MTpaBUiIa 0OpaIeHus ¢ BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMH IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHI IJIAHUPOBaTh M BBHIMOJHATH XUMHUYECKUN DSKCIEPUMEHT
(mpeBpallleHHs] OPraHMYEeCKUX BEUIECTB MPHU HAarpeBaHUU, MOIYYEHUE STUIICHA U U3YYEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAKUHUU OPraHUYECKUX BEIECTB, JeHAaTypauus OelKOoB mpH
HarpeBaHUU, I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKHU OE30MACHOCTH
py OOpallleHUH C BEIIECTBAMHU U JIaDOPATOPHBIM OOOPYIOBaHHEM, MPEACTABIATh PE3YIbTAThI
XUMHYECKOTO JKCIIEPUMEHTa B (OpME 3aliCH YPaBHCHHH COOTBETCTBYIONIMX PEAKIHA U
(hopMynupOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO HWH(OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nHpopMmaiuu, MHTepHET u Apyrux);

c(OpMUPOBAHHOCTh yMEHHMH CcOOMIOAAaTh MpaBHJIa 3KOJOTMYECKH 1€1eco00pa3Horo
MOBEIEHUsI B OBITY M TPYIOBOM MEATEIBHOCTH B IENSIX COXPAaHEHHUS CBOETO 370POBbSI U
OKpY’Kalolllel MPUPOTHON Cpedbl, OCO3HABATh OMACHOCTh BO3JICUCTBUSI HA >KHBBIE OpPraHU3MBbI
ONpENEIIEHHBIX OPraHMYEeCKMX BEUIECTB, MOHMMas cmbica nokasarens [I/JIK, moscHsaTe Ha
npuMepax crocoObl YMEHBIIEHHs] U MPEIOTBPAIICHHs] UX BPEAHOIO BO3JEHCTBUS HAa OPraHU3M
YeJI0BEKA;
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JUIs 00y4aroluXcs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUISL  CIENBIX M CIA0OBUISIIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh pPelbeHO-
TOYEUHYI0 cucTeMy obo3HaueHuit JI. bpaitns ans 3anucu Xxumudeckux Gopmy.

11 KUIIACC

[IpenmerHeie pe3ynbTaThl OCBOeHHsST Kypca «OOmas W HeOpraHWyecKas XHMHSD»
OTPaKaoT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUNA: O XUMHUYECKOW COCTaBJISIONMIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MHpA, POJIM XUMHHM B TO3HAHUM SIBJICHUH NPHUPOJIBI, B (OPMUPOBAHUU
MBILIUIEHUS] U KYJIBTYphl JINYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOOUMOM JUIs
pelIeHus] TMPAaKTUYECKUX 3a1ad M OSKOJIOTMYEeCKH OOOCHOBAHHOI'O OTHOUICHHS K CBOEMY
3I0POBBIO U IPUPOJHOU CPENE;

BJIQJICHUE CHUCTEMOM XMMMUYECKMX 3HAaHHUH, KOTOpas BKJIIOYAECT: OCHOBOIIOJIAralOIINe
HOHSATHUS (XMMHUYECKUIT IIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O0O0BEM, BaAJEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTb, CTEIEHb
OKHCJIEHHS, XHMHYECKas CBs3b (KOBaJCHTHas, MOHHAs, METAJNIMYecKasi, BOAOPOIHAs),
KpUCTAJZIMYECKasl ~ peméTka, TUIbl XUMHUYECKHUX  peakiuil, pacTBOp, DJEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIUTUYECKAsT JUCCOLMAIUSA, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTbH
XUMHYECKOM  peaklMH, XHMMHYECKOe paBHOBECHE); TEOpMHM M  3aKOHBl  (Teopus
JJICKTPOJIUTUYECKON Jucconuanuu, nepuoauudeckuid 3akoH J[. M. MengeneeBa, 3akoH
COXPAHEHHUS MAacCChl BEILECTB, 3aKOH COXPAaHEHHs M IPEBPALICHHS DHEPIMM NPU XUMHUYECKHX
peaxkuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMM SI3bIK XMMHH, MHPOBO33PEHUYECKUE 3HAHUA,
JeKauye B OCHOBE IIOHMMAHUS IPUYMHHOCTM M CUCTEMHOCTHM XHMHMYECKHUX SIBJICHUM,
(aKTOJIOrMUECKHE CBEJCHHUS O CBOMCTBAX, COCTaBe, MONy4YEeHHH U O€301MacHOM HCIOJIb30BAHUU
Ba)XKHEHIINX HEOPTaHUYECKUX BELIECTB B OBITY U IIPAKTUYECKOH J1€ATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISIBIISATH XapaKTEPHbIC MPU3HAKH TOHSATHH, YCTAaHABIUBATh
UX B3aMMOCBS3b, MCIOJIB30BaThb COOTBETCTBYIOIIUE IOHATHS IPH ONHUCAHUU HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHHUI;

c(OPMHUPOBAHHOCTh YMEHUH HCIOIb30BATh XMMUYECKYIO CHUMBOJIMKY Uil COCTaBJICHUS
(GopMysl BEIIECTB M YypaBHEHHUH XUMHUYECKUX PpEaKUui, CHUCTEMaTHYECKYH0 HOMEHKIATypy
(IUPAC) u TpuBHManbHBIC Ha3BaHUS OTJCIbHBIX HEOPTaHMUYSCKHX BEUICCTB (YrapHbId Tas,
YIJICKUCIIBIM Ta3, aMMHUaK, rani€Has HM3BECTb, HErall€Has W3BECTh, NUTHEBAs COAA, NUPUT U
Ipyrue);

c(OPMHUPOBAHHOCTh YMEHHUH ONpeAEsATh BAICHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEIUHEHUSAX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKON CBsI3U (KOBaJIEHTHAs!, HOHHAS,
METaJUIN4YecKas, BOAOPO/AHAs) B COCAMHEHUSX, TUN KPUCTALIMUYECKOH PEMIETKH KOHKPETHOIO
BelECTBA (aTOMHAasi, MOJIEKYJSpHas, WOHHAas, METAJUIMYecKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEIUHEHNUI;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIEKHOCTh HEOPTAaHUUECKUX BEIIECTB
10 UX COCTaBY K ONpEIEIEHHOMY KIIacCy/TpyIie COSAMHEHNH (IIPOCThIEe BELIECTBA — METAUIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHMsI, KUCIIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIN);

chOpPMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICI Tepuomudeckoro 3akona JI. U.
MeHngeneeBa M JI€MOHCTPUPOBATb €0  CUCTEMATH3UPYIOILYIO, OOBACHUTEIBHYHO U
MPOTHOCTHYECKYIO (PYHKITUH;
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chOPMUPOBAHHOCTb YMEHMH  XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XMMHUYECKUX 371eMeHTOB 1—4 niepuonos Ilepuoanueckoit cucreMbl XuMudyeckux 3iaemenToB /1. M.
MeHeneeBa, HCMONB3YSl MOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIH», «IHEPreTHUYCCKUEC
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHsI CBOMCTB XMMHUYECKHX OJJIEMEHTOB M HX
COeIMHEHHH Mo nepuoaam u rpymmnam [lepuoanueckoil cucteMsl xumMmuyeckux anementos [1. U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHE
CBOWMCTBA HEOPraHMYECKHX BELIECTB pAa3JIMYHbIX KJIaCCOB, MOATBEP)KIaTh CYLIECTBOBaHHE
TEHETUYECKOW CBSI3M MEXIY HEOpPraHMYeCKMMH BELIeCTBAMH C TIOMOUIbIO ypaBHEHUH
COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIINN;

c(hOPMUPOBAHHOCTh YMEHHS KJIACCH(PHUIIMPOBATH XUMUYECKHE PEAKIIUU MO Pa3TUIHBIM
npu3HaKaM (YUCIIy W COCTaBY pEarupyroliux BEIIECTB, TEMmIoBoMy AJ(h(eKTy peakiuu,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINH, YIaCTHIO KaTalu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHUM COCTaBIATh YPAaBHEHMs PEAKIMI Pa3IMUHbIX TUIIOB, ITOJHbBIE
U COKpaméHHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHSA, MIPU KOTOPBIX 3TH
peaKIy UIyT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIHHU, TOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACMO3HABATh OMBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEILECTB;

chOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIUTEIHbHO-BOCCTaHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBJICHUS FIEKTPOHHOI0 OajlaHCca ATUX PEaKIIHii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEeaKLuu OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEIIEHHs] XMMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozaeiicteus (mpuniwn Jle [atense);

chOPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHUECKHE TMPOILIECCHI, JIekKallue B
OCHOBE MPOMBIIIJICHHOTO MOTYYEeHHUSI CEPHON KUCIIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTD
MIpe/ICTaBICHU 00 OOIIMX HAy4YHBIX MPUHIIMIIAX M KOJIOTMYECKUX MPoOJieMaX XHMHUYECKOTO
MIPOU3BOJICTBA;

chOpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHCIEHUS C MCHOIb30BAHUEM TOHATHUS
«MaccoBasi 107l BELIECTBa B pPacTBOpe», OOBEMHBIX OTHOIIEHUHW Tra3oB MPU XMUMHUYECKUX
peaKLusAX, MacChl BellecTBA WM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Ui 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOro 3(ddexra peakinuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEILIECTB, IIPEBPAILCHNS U COXPAHEHUS DHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOIH30BAHUS XUMHUYECKOW MOCYI0N H
71a00paToOpHBIM 000pPYIOBaHHUEM, a TAK)KE MpaBUiIa OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMH MO BBIOJHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBHIMONHATH XUMHUYECKUH SKCIEPUMEHT
(paznmokeHue TEpOKCHIA BOAOPOAA B NPHUCYTCTBUHM KaTalud3aTropa, ONpEIeNieHUE Cpelbl
PacTBOPOB BEILIECTB C MTOMOUIbIO YHUBEPCAIBHOIO UHANWKATOPA, BIMSIHUE Pa3INYHbIX (PAKTOpOB
Ha CKOPOCTh XMMMYECKOM peaKIUH, PeakIUd HOHHOIO OOMEHa, KaueCTBEHHBIC PEaKIUH Ha
cyibdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIBHBIX
3amau mo TemaMm «Metamney u «Hemeramib») B COOTBETCTBUM C TPaBUIAMH TEXHHKHU
0e30MacHOCTH MPU OOPAIIEHUH C BEIICCTBAMHU U JIaOOpaTOPHBIM 000pYAOBaHUEM, TTPEICTABISITh
pe3yibTaThl XUMHYECKOr0 S3KCIepUMEHTa B (OpME 3aluCH ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUPOBAThH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;
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c(OPMUPOBAHHOCTh YMECHHH KPUTHYCCKH aHAIM3UPOBATh XUMHYECKYIO WH(OPMAITHIO,
MONTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOW KOMMYHHKAIWu, VIHTEpHET U
APYTHX);

chOPMUPOBAHHOCTh YMEHHI COONIOAATh TPaBHJIa DJKOJOTHYECKH Ie1eco00pa3Horo
MOBEJICHUS B OBITY M TPYIOBOHM JEATCIIBHOCTH B IEJIAX COXPAaHEHHUS CBOCTO 3JIOPOBbS U
OKpY’KaroIIel MPUPOTHONW CPEellbl, OCO3HABATH OIMMACHOCTH BO3JICHCTBUS HA KUBHIC OPTaHH3MBI
OIpeIeEHHBIX BEIIECTB, MOHMUMas cMbICa mokazaTens [1JIK, moscHATh Ha mpuMepax CroCoObI
YMEHBIIICHUS U TIPEJOTBPAICHUS UX BPEAHOTO BO3JCHCTBHUS HA OPTaHM3M YEIOBEKa;

JUis 00y4aroluXxcs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE MPUMEHSTH
3HAHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEUICCTB H XUMHUYCCKHUX SBJICHHIA,

JUIS CIENbIX U CIHA0OBHIANIMX OOYYarONIMXCS: YMEHHE HCIOIb30BaTh peibedHO-
TOYCUHYIO cucTeMy o0o3HaueHuid JI. bpaitnst nms 3anmucu xumudeckux (Gopmyi.
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IV. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/m Kourpoasbnbie | IlpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTte/bHbIE
padoThI padoTsbI pecypeni
Pa3nen 1.Teopernyeckue 0CHOBbI OPraHNYecKO XUMUM
[Ipenmer opranunueckoil xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COEIUHEHUN A. 3
M. byrnepona
Hroro mo pasnery 3
Pa3nen 2.Yraesoaopoabt
2.1 [IpenenbHbIE yraeBOAOPOIbI — aJTKaHbI 2
99 HenpenenbHble yrieBoaopo/Ibl: aIKEHBI, 6 1
aJIKaJIMEHbl, AJIKHUHBI
2.3 ApomaTtnuecKkue yrieBOoa0PO bl 2
24 [IpupoaHble HCTOYHUKH YTIEBOJOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pa3nen 3.Kuciopoacoaep:xaniue opranueckue coeJUHeHUs
3.1 Crupter. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHbie 2pUpbI
3.3 YrneBosl 3 2
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Hroro no pazaeny

13

Pa3znen 4.A30Tcoaep:kamue OpraHnyeckue coenHeHus

4.1 AMHHBI. AMUHOKUCTTOTHL. benku 3
Hroro no pazneny 3
Pa3znes S.BbicokomolieKky/JIsIpHbIe COeIMHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KIIACC

KosaunvecTBo yacos JJIeKTPOHHbIE
HanmMeHoBaHMe pa3aesioB H TeM ungpoBbie
Ne ni/nt P Kontpoubnbie | IIpakTnueckue (upp )
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypchl
Pa3znen 1.TeopeTuyeckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuoanueckuii 3aKkoH
1.1 u [lepuonuyeckas cucreMa XUMAYECKUX 3
anementoB 1. 1. MenneneeBa
19 Crpoenue BemecTBa. MHOroo0pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUU 6 1 1
Hroro no pazmeny 13
Pa3znen 2.Heoprannueckasi XuMus
2.1 Meramnbl
2.2 Hewmerannbl 1 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Hroro no pazueny 17
Pa3gen 3.XumMus u ;Ku3Hb
3.1 XuUMHS ¥ )KU3HD 4
Hroro no pazmeny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10A KJIACC

Ne ni/m

Tema ypoka

KoaudecTBo 4acoB

darTa usyyenus

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThI

ITnan

dakr

DJIeKTPOHHbIE
uugposbie

o0pa3oBaTeIbLHbI

e pecypchl

IIpeamer opraHM4ecKon XuMuu, eé
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE

Teopusi cTpoeHUS OpPraHUYECKUX
coequHennit A. M. byrneposa, eé
OCHOBHBIE TTOJIOKEHUS

[Tpencraienue o Ki1accupUKaIu
OpPraHMYECKUX BEIECTB.
Homenknarypa (cuctematudeckas) u
TPUBUAIBHBIC HA3BAHUA OPTaHUYCCKUX
BELIECTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKHH Psif

Mertan u 3TaH — mpocTenIne
MIPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTAaB U CTPOEHHUE,
CBOMCTBA

OTUJIEH U NPOIUJIEH — MpocTeiIne
[IPEACTABUTENN AJIKCHOB

[TpakTtuyeckas padora Nel.
«[TonyueHue ITUIICHA U U3yYCHHE €rO
CBOMCTB»
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Ankanuensl. byraauen-1,3 u
Metunoyraauen-1,3. [lonydenne
CHHTETUYECKOTO KaydyKa U PE3UHBI

10

AJKHHEBI: cOCTaB U 0COOCHHOCTH
CTPOEHHUSI, TOMOJIOTUUECKUH Psi]I.
AlnleTusieH — npocTeniui
MIPEACTABUTENH ATKHHOB

11

Beruncnenus no ypaBHEHUIO
XUMHUYECKON pEaKIUU

12

ApeHbl: OEH3011 U TOJIYOJ.
TOKCHYHOCTH apeHOB

13

['eneTnueckas cBsA3b yriaeBOAOPOAOB,
MPUHAUISKAIINX K Pa3IMYHBIM
KJ1accam

14

[IpupoaHbie HCTOUHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN a3 u
MOMYTHBIC HEPTSIHBIC Ta3bl, HEPTH U
MIPOJIYKTHI €€ repepaboTKu

15

[TpupomHble NCTOUHUKH
YIJIEBOAOPOAOB: IPUPOIHBIN a3 u
MOMyTHBIE HEPTAHBIE T'a3bl, HEYTh U
HPOIYKTHI €€ epepaboTku

16

KonTponbHas pabora 1o pa3aeny
«YTI1€BOI0pPOABD)

17

[IpenenbHBIE OTHOATOMHBIC CITUPTHI:
METaHOJI U 3TaHoJ. BomopoaHas cBsizb

18

MHoOroaToMHbI€ CITUPTHI:
STUJICHTJIUKOJIb U TJIMLEPUH
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19

@DeHOoII: CTPOEHUE MOJIEKYJIbI,
buznyeckue 1 XuMHUYECKHE CBOICTBA,
MIPUMEHEHUE

20

Anpaerunpl: GopMaibIeTu 1
aneTaabAerua. AIeToH

21

OIHOOCHOBHBIE NTPE/IEIbHBIE
KapOOHOBBIE KUCIIOThI: MypaBbUHAs U
yKCYCHast

22

[TpakTuueckas padora Ne2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCITOTBI»

23

CreapuHOBasi U OJICMHOBAS KUCIIOTHI,
KaK NpCACTABUTCIIN BBICIINX
KapOOHOBBIX KHCJIOT

24

Mpi1a KaK CONU BBICHINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe ACHCTBHUE

25

Crnoxxuble 2UpPBI KaK MTPOU3BOIHBIC
KapOOHOBBIX KUCTOT. ['maponu3
CIIOKHBIX 3(hUPOB

26

Kupsl: rugponus, npuMeHEHHE,
Ononoruyeckasi poib )KUpPOB

27

VYrneBonsl: cocTaB, Kiiaccu(UKaIms.
Baxneiiuve npencraBuTeNu:
TIII0K03a, (PPYKTO3a, caxapo3a

28

Kpaxman u nemnronosa kak
MPUPOIHBIE ITOJIUMEPHI

29

KontponbHas pabora 1o pasaeny
«Kucnopozaconepxamiue
OpraHUYEeCKUE COCAUHCHUS»/
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Bceepoccuiickas npoBepouHas padora

30

OO61mmas xapakTepucTuKa
a30TCOepPKAIINX OPraHUIESCKUX
coenunenuit / Beepoccuiickas
npoBepoyHas pabora

31

AMMHBI: METHJIAMHAH U aHUINH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHUYECKUE COCAUHEHUS, UX
Ononorundeckoe 3HaueHue. [lentuapl.
benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS

33

OCHOBHBIC IOHATHUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COG}:[I/IHCHI/Iﬁ

34

OcHOBHBIE METOBI CHHTE3A
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUH.
IInmacTmaccel, KaydyKkd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34
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10b KJIACC

Ne i/m

Tema ypoka

KoaunuyecTBO 4acoB

HdarTa usyyenus

Bcero

KonTtpoibHbIe
padoTshI

IIpakTH4eckune
padoThI

ITinan

dakr

DJIEeKTPOHHBIE
nudpoBbIe

o0pa3oBaTeIbHbI

e pecypchl

[IpenMer opraHnyeckon XuMuH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopus cTpoeHUs OpraHUYECKUX
coequHennit A. M. byrneposa, eé
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o kiaccuukauu
OpPraHMYECKUX BEIIECTB.
Homenknarypa (cuctematudeckas) u
TPUBHAJIbHBIC HA3BaHUSI OPraHUYECKUX
BEIICCTB

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKHI Psif

Meran u 3TaH — IpocTeuIme
MNpEaACTAaBUTCIIN aJIKAaHOB

AJIKEHBI: COCTAaB U CTPOEHHUE,
CBOMCTBA

OTHUIIEH U NIPONUJIEH — MpOCTEMIINe
IIPEACTABUTENN AJIKCHOB

[TpakTtuyeckas padora Nel.
«[Tomydenue >TueHa U U3y4EHHE €TO
CBOWCTBY

Anxanuensl. byranuen-1,3 u
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metunoyraauen-1,3. [Tonyuenue
CHUHTETHUYECKOr0 KayuyKa U Pe3HHbI

10

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHUSI, TOMOJIOTMUECKUN P
AneTuieH — npocTermuni
NPEJCTaBUTENb ATKHHOB

11

Boeluncnenus no ypaBHEHUIO
XUMHYECKON peakiuu

12

Apenbl: 0€H30J1 ¥ TOITYOJ.
ToKkCHYHOCTH apEHOB

13

['enernyeckast CBsI3b yrieBOJOPOIOB,
MPUHAUISKAIINX K PA3IMYHBIM
KJ1accam

14

[TpupoaHble HCTOYHUKH
YTJIEBOJOPO/IOB: IPUPOAHBIN ra3 U
MOMYTHBIE HEPTAHBIE T'a3bl, HEYTH U
NPOAYKTHI €€ nepepadoTKu

15

ITpuponHble HCTOUYHUKN
YIJIEBOAOPOIOB: IPUPOHBIN a3 U
MONYTHbIE HEPTSAHBIE T'a3bl, HEPTH U
MPONYKTHI €€ mepepadoTKu

16

KontponbHas pabora 1o pasaeny
«VTIIeBOAOPOABI»

17

[IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHoJI. BomopoaHas cBs3b

18

MHoroaTroMHbBIE CIIMPTEI:
STUJICHTJIMKOJIb U TJIMLICPUH

19

DeHOII: CTPOCHHUE MOJIEKYJIBI,
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buznyuecKue 1 XUMUYECKHE CBOICTBA,
IIpUMEHEHNE

20

Anpaerunpl: hopMaibaeTu |
areranbaerua. AIeToH

21

OZIHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCIOThI: MypaBbUHAs U
YKCYCHast

22

[Tpaktuueckas pabora Ne2. «CoiicTBa
pacTBOpa YKCYCHOM KMCIIOTBD»

23

CreapuHOBasi U OJICMHOBAsI KMUCIIOTHI,
KaK MPEJICTaBUTEIIN BBICIITHX
KapOOHOBBIX KHCIIOT

24

Mpb11a KaK COM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NEUCTBUE

25

CrnoxxHble 3HUpbI KaK IPOU3BOIHBIE
KapOOHOBBIX KHCIOT. ['uaponus
CIIOXKHBIX 3(PUPOB

26

XKupsl: ruapoNn3, IpUMEHEHHUE,
Ouonoruueckast poib >KUpPOB

27

YrneBopl: COCTaB, KiIaccu(uKarus.
Baxwneliue npencraBuTenu:
IIF0K03a, (PPYKTO3a, caxapo3a

28

Kpaxmain u nemnronosa kak
NPUPOIHBIE TOJIUMEPHL

29

KonTtponbnas pabora 1o pazaeny
«Kucnoponcoaep:xaiue
OpPraHUYECKUE COCIUHEHUS/
Bcepoccuiickas mpoBepouHas pabora

29




30

OO1ast XxapaKTepUCTHKA
a30TCOJICPKAIIUX OPTaHUIECKUX
coenuHeHM / Beepoccuiickast
npoBepoyHas pabora

31

AMMHBI: METUJIAMHAH U aHUJIUH

32

AMUHOKHUCIIOTHI KaK aM(OTepHBIE
OpraHUYECKUE COCIUHEHUS, UX

ouosornyeckoe 3Hauenue. [lentuas.

benku xak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS

33

OCHOBHBIC IOHATHUS XUMHUHN
BBICOKOMOJICKYJIAAPHBIX CO@I[I/IHGHI/Iﬁ

34

OcHOBHBIE METOBI CHHTE3A
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUH.
IInacTmaccel, KaydyKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

34

30




11Bb KJIACC

n/n

Tema ypoka

KoaunuecTBo 4acoB

JlaTa

HU3y4YeHHUS

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckne
padoThbI

Ilna
H

dakr

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/IbLHbI
e pecypchbl

XUMHAYECKUI JIEMEHT. ATOM.
DneKTpoHHAas! KOH(UTYypaIHs aTOMOB

[Tepronnueckuii 3akon u [leproanueckas
crucTeMa XuMu4eckux 3ymemerToB /1. 1.
MenieneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEel CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX JJIEMEHTOB U UX
COCIMHEHMI MO TPyNIaM U IEePHOJIaM.
3HavyeHHE NMEPUOINYECKOr0 3aKOHA U
CHUCTEMBI XUMHUYECKUX 3j1eMeHTOoB JI. 1.
MenieneeBa B pa3BUTUU HAyKU

Crtpoenue BeniecTBa. XUMHUYECKast CBSI3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsi3U. BogopoaHas cBs3b

BasieHTHOCTB. DJEKTPOOTPUIATENBHOCTD.
Crenens okuciaeHus. Berecrsa
MOJIeKy.HSIpHOFO nu HeMOJIeKy.TISIpHOFO
CTPOEHUS

IlonsTue o AUCTICPCHBIX CUCTCMAX.
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VIcTHHHBIC U KOJUTOUTHBIC PACTBOPBI.
MaccoBasi 107151 BEIIECTBA B PacTBOPE

Knaccudukamnus 1 HoMeHKIaTypa
HEOPTraHUYECKUX COCTUHEHUM.
['eneTnyeckas CBA3b HEOPraHUYECKUX
BEIIECTB, PA3IMUHBIX KJIACCOB

Krnaccudukanus XuMHUIeCKUX peakiuii B
HEOPraHMYECKOM U OPraHUYECKOU
XUMHH. 3aKOH COXpPAaHCHUA MACChI
BEILECTB; 3aKOH COXPAHEHUS U
IpEBpaIeHHs SHEPTUU TPU XUMHUECKUX
peakiusx

Cxkopocts peakiuu. O0paTumbie
peakiuu. XUMHYECKOEe PaBHOBECHE

10

[Ipaktuyeckas padora Ne 1. «Bausiaue
pa3InYHbIX (AKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIUN»

11

DNEKTPONUTHYECKAS AUCCOLHAITHS.
[TousTHe 0 BogopoaHoM moka3zatesne (pH)
pactBopa. Peakuinu noHHOro oOMeHa.
I'maponus opraHuyecKux u
HCOPraHM4CCKHX BCIICCTB

12

OKHUCIUTENEHO-BOCCTAaHOBUTEIIEHBIC
peakuuu. [TonsTre 00 3nekTponu3e
pAacIIaBOB M PaCTBOPOB COJIEH

13

Kontponbnas pabota no pazueny
«Teopernueckre OCHOBBI XUMHM

14

MeTaibel, uX MOJIOKEHHE B
[Teproanueckoil cucteMe XUMUYECKUX
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anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTpoeHus aToMoB. O01He
(u3nYecKre CBOMCTBA METAJIOB

15

CrnaBbl METAIIOB. DJIEKTPOXUMUYECKUN
PAL HAIPSDKCHUN METAJLIIOB

16

XUMHYECKHE CBOMCTBA BaXKHEUIITNX
METAJIOB (HATPUH, KaIHid, KaabIUH,
MarHui, aIIOMUHAN) U X COCTUHCHHUI

17

XUMHYECKHE CBOMCTBA XpOMa, MEAN U UX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA ITMHKA, JKele3a U
UX COeOUHCHUMN

19

[Ipaktuyeckas padora Ne 2. "Pemenue
9KCHEPUMEHTAIbHBIX 33/1a4 110 TeMe
«Mertamis»"

20

Hemeramnel, nx nojioxxeHue B
[Teproanueckoil cuctreMe XUMUYECKUX
anemenToB 1. 1. Menaeneena u
0COOEHHOCTH CTPOCHUSI aTOMOB

21

duznueckue cBoOMCTBa HEMETAIIIOB.
Anorponus HeMeTaJIoB (Ha mpuMepe
KHCI0poJa, cepsl, hocdopa u yriaeposa)

22

XHUMHUYECKUE CBOMCTBA I'AJIOT€HOB, CEPBI
U UX COCAUHCHUN

23

XuMHUYECKHe CBOMCTBA a30Ta, (pocdopa u
UX COSIUHEHUN

24

XHUMHYECKHE CBOWCTBA YIJIEpOa,
KPEMHUS U UX COECIMHEHUI
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25

[IpuMeHeHne BaXXHENIINX HEMETAIIOB U
HUX COSIUHEHUN

26

O00011IeHE B CHCTEMATH3aLis 3HAHUH
o Teme «Hemeranael». Beraucienns mo
YPaBHEHUSM XMMHYECKUX PEAKLUN U
TEPMOXUMUYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCHEPUMEHTAIbHBIX 337124 110 TEME
"Hemeramist"»

28

KonTponbhas padota no remam
«Metamnel» u «HemeTanin

29

Heopranuueckue u opranndyeckue
Kucnotsl. Heopranuueckue u
OpPraHUYECKUE OCHOBAHUS

30

AMpoTepHbIe HEOpraHUYECKUe U
OpraHUYeCKUe COCTUHEHHUSL.
['eneTnueckast CBA3b HEOPraHUYECKUX U
OpPTaHUYECKUX BEIIECTB

31

Ponp xumMuu B o0ecrieueHun
9KOJIOTUYECKOM, DHEPTETUIECKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHHI
M€ IUIINHEI

32

[IpencraBienust 06 00X HAYUYHBIX
MPUHITUTIAX TIPOMBIIIJICHHOTO TTOJTYICHHS
Ba)KHEUININX BEIIECTB

33

YeoBek B MHPEC BEHICCTB U MaTCpHUaAIOB

34

XHUMHS U 310pOBbE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34

34
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Mpocrasa noanucb
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