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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1Mo XuUMHM Ha YpPOBHE CpeiHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
®denepanumny, TpeOOBaHUMN K pe3ybTaTaM OCBOEHHUs (eliepanbHoil 00pa3oBaTebHON POrpaMMbl
cpennero  obmero  o6pazoammst  (POIlI  COQO), mnpencraBieHHbix B DeaepanbHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM craHaapre COO, c¢ yuérom KonHuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuon no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIXO/IOB K Pa3pa0OTKe MPOrpaMMEI [0 XUMUH, K OTIPEICIICHUIO OOIICH CTpaTeruu
00y4yeHHMsI, BOCIIMTAHUS U PAa3BUTUS OOYUaIOIIMXCS CPEACTBAMHU y4eOHOro mpenMeTa «XUMHs»
st 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyalnbHble nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJIYy4aeMO€ BBIIYCKHUKaMU  00I1e00pa30BaTesIbHOM
OpraHM3aliy, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, PUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPObI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U MPUPOAHON Cperie.
Peanusyercs xumudeckoe oOpa3oBaHHEe OOy4yalOIIMXCSl Ha YpPOBHE CpeaHero oOmiero
o0pa3oBaHMs CpeCTBAMU y4eOHOro mpeamera «XUMHs», COAepHKaHUe U MOCTPOEHUE KOTOPOTO
OlpesieNieHbl B MpOrpaMMe M0 XUMHM C Y4ETOM CHeUn(UKH HAyKd XUMHM, €€ 3HaueHus B
MO3HAHUM IPUPOJIBI U B MAaT€pUAIIbHON KU3HU OOIECTBA, a TakkKe ¢ Y4ETOM 0OImUX Leneill u
IOPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero o0Iuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COOYI0 pojib B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOHM BKJIaj B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3aHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpY’KaroleM MUpPE KaK O €UHCTBE IPUPO/IbI U YeNIOBeKa, KOTOpoe (POPMUPYETCS B XUMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXKAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOAEHUCTBYS C IPYTHUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThEMJIEMOM
YacThl0 MUPOBOW KYJIBTYphl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPYyJa U >KU3HHU KaXKIOTro
wieHa oOumiectBa. CoBpeMeHHass XMMHsI KaKk Hayka co3ujaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MPOOJEM YCTOMUMBOIO pa3BUTHA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHBI
3/10pPOBBA.

B coorBercTBHM ¢ OOmIMMH LENIMH M TPUHLUIAMU CpeAHEro oOuiero oOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kinaccsl, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIMMYIO UM JUIS
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIOYEHUS B JKU3Hb COLIMYMA,
IPOAOJIKEHHU 00pa30BaHus B Pa3IMYHbIX 00IACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTtaBisromuMu npeaMera «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuyecKast XUMUs»
1 «O011ast 1 HEOPraHNYecKask XMMHU», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SBIISIOTCS
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Crtpykrypa comepkanust KypcoB — «Opranuueckas xumus» u «O0mmas 1 HeopraHu4eckast
XUMUS» cHOPMHUPOBAHA B MIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
onpeAeciEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSl Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHUYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M AJIEKTPOHHBIX IMPEICTABICHUN O CTPOCHUHU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OpraHMueckod XUMHU IOITYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKOW PEAKIUH.

[Ton HOBBIM YIJIOM 3peHHsI B MpeaMeTe «XuMus» 0a30BOr0 ypOBHS paccMaTpHUBaeTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUYCCKHA MaTepual |
dakTonornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpraHWYECKass XUMHUsD» OOYJAIOIIUMCS TPEOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYCHHUE TEPHUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX TTO3HIIHH,
riy0Xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH 1 MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomonHseTcss B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu  COJCp)KaHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSATENbHOCTH YEOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAKEHHUS K TMPOIECCY
TBOpYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(POPMAIIMIO U MPUMEHSTH €€ NJisl TOTOJHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX WICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOr0 MUPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBJICHUI MYyTEM 3KCIIEPUMEHTA
U peIIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMHU TMPEINOCHITKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHUH DKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI M MaTepHAJIOB.

B nane pemenus 3a1a4 BOCIUTAHUS, PA3BUTUS U COIUATM3AIMH 00YUaIOIUXCSI TPUHSITHIE
MporpaMMON 0 XMMHH TIOAXOJbl K OMPEIEICHUIO COACPKaHWs M TIOCTPOCHUS TpeaMeTa
npeaIycMaTpuBaloT (OPMUPOBAHUE YHHUBEPCATHHBIX YUYEOHBIX ACWCTBUIN, MMEIOIUX 0a30BoOe
3HAQUYCHHUE Ul PaA3IMYHBIX BHUIOB JESATEIBHOCTH: pEIIeHUs MpoOieM, IMOoWcKa, aHaau3a |
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEN0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMUHU.

B npaktuke npenogaBaHus XMMUW KaK HAa yPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, TaK U
Ha YPOBHE CPETHET0 001Iero 00pa3oBaHus, IPHU ONPEICTICHUN COIePKATEIIBHOM XapaKTEPUCTHKU
nejael M3ydeHWs NpeJMeTa HamnpaBlICHUWEM MEePBOCTEINICHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOM HAyKHM Kak o0O0JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM
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e (dopmmpoBaHME CHCTEMBl XUMHUYECKHX 3HAHWA KakK BAXHEWUINEH COCTaBISIONMIEH
€CTECTBEHHO-HAyYHOM KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIEXKaT KIIFOUEBBIC MOHATHS,
(dyHIaMEHTAIbHBIE 3aKOHBI W TEOPHH XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHUE U
MOHMMAHHUE CYIIHOCTU JOCTYMHBIX OOOOLIEHHI MHPOBO33PEHUECKOIO Xapakrepa,
O03HAKOMJICHHE C UCTOPHUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (opMHpOBaHHE M PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHX PEAKIM, HEOOXOMUMBIX JJIsi IPUOOPETCHHSI YMEHUN OPUEHTUPOBATHCS B
MHpPE BEILIECTB U XUMHUUYECKHUX SIBIICHUM, UMEIOLIUX MECTO B MPUPOJE, B TPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

e pa3BUTHE YMEHHH U CLIOCOOOB AEATEIFHOCTH, CBI3aHHBIX C HAOIIOJICHUEM U O0BSICHEHHEM
XMMHYECKOTO 3KCIIEPUMEHTa, COOJIOJCHHEM TMpaBusl 0e30macHOro oOpamieHus C
BEILIECTBAMH.

Hapsany ¢ aTum, conmepxarenbHas XapaKTepHCTHKA IeNiel M 3a1a4 U3ydeHHS MpPEeIMETa B
nporpamMme 1o XMMHUH yTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMHU ITPUOPUTETAMU B
CUCTeMe cpeaHero obmiero oopa3oBanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTCIICHU
0THAETCA MPENOYTEHNE TPAKTHYECKO KOMIIOHEHTE COJIEpKAaHUS 00y4eHHsI, OpPUCHTHPOBAHHOM
Ha TIOATOTOBKY BBIMTYCKHHKA 0OIIe00pa3oBaTENbHON OpraHM3aluy, BIAACIONIET0 HE HAOOpOM
3HaHWH, a (QYHKIMOHAIBHOW TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMH W yMEHHSIMH aKTUBHOTO
MOJTyYCHUsI 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TOpu HM3y4eHHM TpenMera «XHMHUS» JOMHHHUpYOLIEe 3HAuCHHE
nproOpeTaroT TaKKue LENU U 33a9H, KaK:

ajanTanus o0yJaronuxcs K ycJaoBUsAM JUHAMUYHO Pa3BUBAIOIIErocs MUpa, (hopMupoBaHue
MHTEJUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamMoO0Opa30BaHHWIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY HPUHATHIO T'PAMOTHBIX PELICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢dopmupoBaHne y OOYyYalOIIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE TS PA3JIMYHBIX BUIOB JIEATEILHOCTH: PEIICHHUS MpoOiIeM,
NIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHMMAaeT BaYKHOE MECTO B MO3HAHWU XMMHH, a TAaKXKe U OLEHKHU C
MO3MILIUI HKOJOTHUECKON 0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPEINy;

pasBUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH
oOyJaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUTsI TIONCKA M aHAIN3a YUeOHOH M HayYHO-TOMYIJIIPHON MHPOPMAITUH XUMHUIECKOTO
COJICpKAHUS;

dbopMEpoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS aCCOIIMATUBHOTO M JIOTHYECKOTO MBIIICHHS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYIECKOTO SKCIIEPUMEHTA,

BOCIIUTaHME y 00ydaronuxcsi yoexx 1EHHOCTH B TYMaHUCTHYECKON HAIIPABICHHOCTH XUMHH,
e€ BaXHOW pONM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHHMS,
MIOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB M COXPAHEHUS MPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K IIPHPOJIE U CBOEMY 3JI0POBBIO, & TAKIKE MPUOOPETCHHS
OTIBITA MCIIOJIb30BAaHMI MOTYYCHHBIX 3HAHUN JUISI IPUHATHS TPAMOTHBIX PELICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKHMHU SIBICHUSAMH.
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BXOMOKY/SAEHP NPSAMPRBAH 0071acTH «E¢TECTBEHHO-HAYYHBIE IPEAMETHD).

S/E OPREAHG D GAqMROBKE COEHHDIX (014 USYUEHUA XUMUU, HA DA3060M YPOGHE CPeOHezo
azoeanusn, cocmasnsiem 68 uacoe (34 uaca 6 10 knacce u 34 uaca ¢ 11 Knacce).
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6 10m u 10z ypoxu pazdenaiomca na «Xumusa» u «Xumua (npakmuka)» no 34 uaca (1 uac ¢
Heoenw). B kypc «Xumusa (npaxmuxa)) 6KIWOUEHbI NpaAKmuueckKue padomwl, a MmMakyice
peuienue npaKkmuKo-0OpUeHmuUPOGAHHBIX U 6bIYUCTUMEIbHBIX 3A0aY.
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COJAEP/KAHUE OBYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4eCKON XUMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIECTB U MaTepHUaoB. Teopus CTpOeHUs OpraHudeckux coequnennii A. M. byrneposa,
e€ ocHOBHble NONOkKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n30MepHs. XUMUYECKasi CBSA3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienue o KiaccupUKAIKA OPraHUIEeCKUX BenlecTB. HoMeHKaTypa opraHn4eckux
coeMHEeHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPECTaBUTENEH KJIacCOB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHHs BELIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB NPU HarpeBaHUHM (IU1aBJIeHUE, 0OYyTIIMBaHNUE U TOPEHNUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. MeTtan um 3TaH — mpocTeiiiue
NPECTaBUTEIN ATKAHOB: (PU3MYECKHE K XUMUYECKUE CBOWCTBA (PEaKIuy 3aMETCHHsI K TOPEHUS),
HaXO0XJIEHNE B IPUPOJIE, TOITYYEHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
IPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATalluU, OKUCIIEHUS U MOJIMMEpPHU3alliN ), TOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEHIINN MPECTaBUTENb aJTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuy ruIpupOBaHus, ralOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHUYECKHE CBOWCTBa (peakLuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYEHHE U NpPUMEHEHue. 1onyon: cocmas, cmpoeuue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHupPoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCHYHOCTH apeHOB. ['eHeTHMYecKkas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MPUHAJIEKAIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOa0B. [IprponHblil ra3 u nomnyTrHble He(TAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu He(TH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluThHueckuil), mmponu3. [IpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib M MPOYKTHI €r0 NepepabdoTKH.

OKCIIEpUMEHTAIbHBIE METO/ABI U3Y4YEHHS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHsl, Kojutekuuu «HedpTs» u «Yromias», MoaenupoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, MPOBEJICHHE INPAKTHUYECKOW pPabOOTHI:
IIOJIYYCHUE STUJICHA U U3YYCHUE €TI0 CBOMCTB.
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Kucjiopoacoaep:kamye opranuueckue coeAHHEHHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BonopoiHbie cBA3M MeX1y MOJEKYyJIaMy cUpToB. JlelicTBIEe MEeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YelloBeKa.

MHOroaToMHbI€ CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XUMHUUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBue Ha opraHm3M denoBeka. [IpuMeHeHue rimnepuHa U
STHJICHTJIUKOJISL.

®DeHout: CTpoeHNEe MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penona.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]: CTpoeHue, (usnyeckue u
XMMHUYECKHE CBOMCTBa (peaklUMU OKHMCIEHHS U BOCCTAHOBJICHMs, KayeCTBEHHBIE DPEaKLUu),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHue, pU3NUeCcKue U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00IIMe I Kjlacca KUCIIOT, peaKus
TepupUKalMM), MOoIydyeHue M mpuMeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJICTABUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. I[IpumeHneHne xupoB. buosornyeckas posib KUpPOB.

YrieBoabl: cocTas, Kiaccudukaiuys yriieBoJoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUYECKHEe U XUMUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaom menu(ll), okucienne aMMuayHbIM PaCTBOPOM OKCHAA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TJIOKO3bl), HaXOXJICHHE B MPHPOJE, MPUMEHEHHE,
O6uonoruueckas posb. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (TMIpoJin3, KaUeCTBEHHAs PEaKIUs C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOJBl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCiIeHHe 3TaHoia okcuaom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcunom meau(ll)), anprerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcunom meau(Il), B3anmoaenicTBie Kpaxmana
C MOJIOM), MPOBEICHNE MTPAKTUUECKON pabOThHI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA WIIM MPOYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOTYKTOB PEAKIUH).

A3oTcoziepikale OpraHn4eckie CoeIMHEHN .

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHnyeckie coequHeHns. Pu3nveckrue U XUMUYeCKre
CBOICTBA aMHUHOKHMCIOT (Ha IpuUMepe MNMIMHA). buojormueckoe 3Ha4eHHE AMMHOKMCIIOT.
IlenTuael.
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JIEKTPOHHOW
Ka4€CTBCHHBIC PCAKILIMK Ha OCJIKH.




OKclepUMEHTAlIbHbIE METOJbl M3YYEHHs BELIECTB M MX IpeBpallleHuil: HaOmaroAeHue u
ONHKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IPH HArpeBaHUH, I[BETHHIC
peakiuu OEIKOoB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHNUN — IIOJIMMEpPU3ALUs U MOJUKOHICHCALUs.

OKCIEpUMEHTAJIBHBIE METOJbI M3Y4YCHMs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHUE C
0o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MexnpenIMeTHBIX CBsI3€l MPH M3Y4E€HHUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITHH, ABJISAIOMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TIOHSTHS: SBJICHHE, HAy4YHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOAUIHOCTh, HAOIIOACHUE, HW3MEPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTETUYECKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEPEHHUSL.

buonorus: kinerka, opranusM, Ouocdepa, oOMeH BeIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHOJIorHs: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO ITUTAHUs, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHUE MIpenaparsl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XUMUYeCKUH d1eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKaA.
OHepreTuyeckue ypoBHHU, OJYpPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- aneMeHThl. OcoOeHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmogmyeckas cucrema xumMuueckux osnemeHtoB J[. H.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnueckoll CHCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
10 TPYIIaM U NeproaaM. 3Ha4E€HHE MTEPUOUYECKOr0 3aKOHA B Pa3BUTUHU HAyKH.

CtpoeHue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3M (KOBAJICHTHAs
HEMoJISIpHasl W TOJISIpHAasi, MOHHAs, MeTaJumyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHBIN). BomopoaHast cBs3b. BaneHTHOCTD.
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[TonsiTHe O AUCHEPCHBIX cucTeMax. MICTMHHBIE U KOJIJIOMAHBIE pacTBOpbl. MaccoBas 1011
BEILECTBA B paCTBOPE.

Knaccugukarus Heopranmaeckux coeinHennii. HomeHnkinarypa HeopraHn4ecKux BEIIeCTB.
I'eneTnueckas CBA3b HEOPraHUYECKHUX BELIECTB, IPUHAIICKANUX K PA3TUYHBIM KJIACCAM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakUuidl B HEOPraHMYeCcKOW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBHUCHUMOCTh OT Pa3iIU4yHBIX (hakTopoB. OOpaTUMbIe peaKIuu.
Xumnueckoe paBHoBecHe. (DaKTOpbI, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrueckas auccouuanus. CunpHble U ciabbie daeKkTponuThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHasl, IIEJIOYHAs.

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YyUYCHHUsI BEIIECTB M HMX MPEBPAIICHUN: JEMOHCTpPALIUS
tabnun «llepuoguyeckas cucrema xumuueckux snaemeHToB [[. U. MenneneeBa», mzyuenue
MoJiele KPUCTAJUIMUECKUX pPemeéToK, HaOMIOAeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3OKEHHE IMEPOKCHAA BOJOPOAAa B MPUCYTCTBHHM KaTanu3aTopa,
ONpeAeeHUEe CpPeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUH
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3nuyHblx (AKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEaAKLIH.

Pacuérnbie 3anaumn.

PacuéTpl o ypaBHEHUAM XUMHUYECKUX PEAKIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
pacU€Thl C UCMOJIBb30BAHUEM MTOHATHS «MACCOBAsH 10JI51 BEILIECTBAY.

Heopranunveckasi Xumus

Hewmeramnsl. [lonoxxenue Hemeraiuios B [leproanueckoi cucteMe XUMUYECKUX 2JIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpoeHUsI aToMoB. Du3myeckue CBOMCTBA HEMETAJUIOB.
AnoTponusi HeMeTauioB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XYMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KHCIOPOACOAECPKAIIUX KUCIOT, BOJIOPOIHBIX
COEJIMHEHUN ).

[IprMeHeHrne BaXXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHYECKUX AJIEMEHTOB [l
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX 00OJIOUEK aTOMOB MeTauioB. Oobiue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METAJIOB. DJIEKTPOXMMHMUECKUN psifl HANpsKEHUI
METaJUIOB.

XVUMUYECKHE CBOMCTBA Ba)XHEWIIUX METAIIOB (HATPUHM, Kaiduii, KaublHid, MarHui,
ATIOMUHMM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECIMHEHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCNEPUMEHTAIbHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBpAICHUN: H3y4YCHHUE
KOJUTeKIUU «MeTalTbl U CIUTaBbl», 00pa3lioB HEMETAUIOB, PEIICHIE SKCIIEPIMEHTATBHBIX 3a/1a4,
HAOIO/ICHUE W OMHCAHWE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCHUIA ATFOMUHHUS C PaCTBOPAMH KHUCJIOT M LIEJI0YEH, KAUeCTBEHHbIE PEAKIIMHA HAa KaTUOHBI
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Pacuétsl Macchel BemecTBa Wi 00bEMa ra3oB [0 U3BECTHOMY KOJUYECTBY BEILIECTBA, MACCE
W1 00BEMY OJTHOTO U3 yYaCTBYIOIMX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMA, KOIMUECTBA
BELIECTBA) IPOAYKTOB PEAKLIUH, €CIIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0Gecrie4eHnu IKOJIO0TMUECKOM, SHEPreTHYeCcKOl 1 MUILEeBOM 0e30macHoCTH,
pa3BUTUN MenULUHBL. [ToHSITHE 0 HAyYHBIX METOAAaX O3HAHMSI BELLIECTB U XUMHUUECKUX PEAKLIUM.

[IpencraBienus 06 OOIMX HAYYHBIX TPUHIUIIAX TPOMBIIIIIICHHOTO TTOTY4YEeHHUS BAKHEUIIINX
BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUAIOB: BAXKHEHIIME CTPOUTENBHBIE MAaTepHalIbI,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y10OpEHUS.

XUMHS U 30pOBbE YEJIOBEKA: MPaBHJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMsI ITPENapaToB ObITOBOM XUMUM B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMpU U3y4EHUH OOIIEN M HEOPraHUYECKONW XMUMHHU B
11 kyacce OCyIIECTBISETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHATHH,
TaK WU NOHSTHUMH, ABISAIOLIMXCA CUCTEMHBIMU JJIS OTIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATH3,
CHHTE3, Kiaccu(uKauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJIEIUPOBaHUE,
U3MEpEHUE, SABIICHUE.

®usnka: Marepus, dSHEPIus, macca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILECTBO, T€NO, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMYMHBI U €IMHULIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, OpraHum3M, 5KOocHcTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHonorus: XuM14ecKkasi IpOMBIIIIIEHHOCTh, METAJLTYPIHsl, IPOU3BOJICTBO CTPOUTENIBHBIX

MaTCcpHrajioB, CEIILCKOXO035MCTBEHHOE IMpoOnu3BOACTBO, IUIcBas MPOMBIINIJICHHOCTD,
q)apMaHeBTI/I‘-ICCKaSI MMPOMBIIIJICHHOCTD, IMPONU3BOJACTBO KOCMETHYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MaTrcpuraios, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOI'H.
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I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOI'PAMMLI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYaArOIIUMUCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM i pa3pabOTKU IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B coOTBETCTBUU C CHCTEMHO-IEATEIHLHOCTHBIM IOAXOJAOM B CTPYKTypE JHMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» Ha YPOBHE CPEIHETO 0011IEro 00pa30BaHus BbIIEIICHBI
CJIEIYIOIINE COCTABIISAIOIINUE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUUCKON Tpa’kJaHCKOM HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIPEICTICHHIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M KCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMHUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOEH AESITENHLHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHHUS PEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
¥ BOCIIUTATEILHOU JIEATEIIFHOCTH B COOTBETCTBUU C TYMAaHUCTHYCCKUMH, COIIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TPa)KAAHCKOTO OOIIEeCTBa,
MPUHITHIMU B OOIIECTBE HOPMAaMH M TMpaBUJIAMH TOBEICHHS, CIIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH 00Y4arOIINUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxarT c(HOpMUPOBAHHOCTH
OTIbITa TO3HABATENILHOMN U MPAKTUUYECKON JIEATETHHOCTH 00YUarOIIUXCsl IO peaTU3aliy IPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HAHMSI O0YYAIOIUMICS CBOMX KOHCTHUTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaKEHUS K
3aKOHY W MPaBOMOPSIKY;

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MpaBWJIaX MEXKIHMYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEIILHOCTH MPH CO3AHUH YIEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEIMTOJTHEHHH XUMUYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTHX
NIPY aHaJTN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesTETLHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBECHHOMH
XUMUH;

/

CepTudpukar 0E42607F‘IFE0395A2 E3COFFB7C1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

~

BaXCHU S ecczl TBOPYECTBA, B obnactu TECOpPHHU M IMPAKTHUYCCKOTO MNMPUMCHCHHA

KYMEHT I'IO o
XE?@%B@%% ﬁwlgg (JOCTHRKCHHs HayKH CCTb PE3YNbTAT AIHUTEIbHBIX HaOJI0IeHUH,
KpOITOTJIMBBIX C-)KCHepI/IMeHTaJIBHBIX IIOMCKOB, IIOCTOSSHHOTO TPYy/1a YYEHBIX U IIPAKTUKOB;




MHTEpeCa M I[I03HABATEIbHBIX MOTHBOB B IIOJYYEHUUM U TOCIEAYIOIIEM AHAIN3E
UH(OPMALIUU O TIEPEIOBBIX TOCTUIKEHUSAX COBPEMEHHOM O0TEUECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'0 CO3HAHMS, STUUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIE C XUMHUUECKUMHU SIBIICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEICHUE W IMOCTYNKHM CBOHMX TOBAPHILEH C MO3HULMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M 0Oe30macHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOirofieHusl MpaBuil 0E30MacHOrO OOpalleHUs] ¢ BEUIeCTBAMH B OBITY, NMOBCEAHEBHOMU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
MOBE/ICHUS B CUTYaLUsAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEI0BATEIbCKOW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUWM MPAKTUYECKUX 3aJad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQPEeccCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBa)XEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY HHIMBUAYaIbHON TPAaeKTOPUH 00pa3oBaHus, Oyaylien
npodeccuu u peanusalnnu cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIEHUS K NMPUPOE, KaK HCTOUYHUKY CYILIECTBOBAHHUS
’KU3HHU Ha 3eMIie;

NOHUMAaHM TJI00aJIBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CPEebl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH JUIsl PELIEHUs] BOIIPOCOB
paIoHaIbHOTO MIPUPOIONOIB30BAHNUS;

AKTUBHOTO HENpPHUATHS NEHCTBUI, NPUHOCAIIMX BpEl OKPYXAloLIeW NPUPOIHOHN cpele,
YMEHUSI MPOTHO3UPOBATh HEOJArONPHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPHUHUMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUSl PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYpbI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;
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NOHUMaHMs cHeuu(UKH XUMHM Kak HayKHM, OCO3HAaHUsA €€ poiau B (POPMHUPOBAHUHU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYy)KaroIeM
MHUpE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKA, B MO3HAHUM IPHUPOAHBIX 3aKOHOMEPHOCTEH U
peLIeHUH IPpoOIeM COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOexx1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUHM ISl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOH pPOJM B CO3JaHUHM HOBOW 0a3bl MaTepHabHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUM MEIUIIMHBL,
00eCrneyeHn! YCIIOBHM YCIIEIIHOro TPyla U SKOJIOIHYECKH KOM(POPTHOM KHU3HU KaXKJOr0 4JIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH: TIOHUMaHMsS CYIIHOCTM METOJIOB IIO3HaHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS AT
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMI,
yYMEHUS ie7aTh 000CHOBAaHHBIE 3aKITFOUYEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CAMOCTOSITENIbHO UCIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELIeHUs TPobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHMH 1O XHMMHUHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHBIX cepax MpodeccnoHanIbHON AesITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydeOHOro mpenmera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$I MI/IpOBO33pCHI/I$I 06yqa10m1/1xcg MG)K}II/ICIII/IHJ'II/IHaprle
(MeXTmpeaIMeTHbIE) O0IeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [[eJIOCTHOCTh HAyYHOW KapTUHBI MHpa
U crieruuKy METOJIOB TTO3HAHMSI, HCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaTbHbIC yueOHbIe IEeNCTBHUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIuXCs;

CIIOCOOHOCTh ~ OOYYalOIUXCsA  HMCIOJB30BaTh  OCBOCHHBIE  MEKIUCITUTUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOU U
COLIMANTLHOM MTPaKTHKE.

MeramnpeaMeTHBIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMU.

OBjaieHUe YHHBEPCAJbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a30BBIe JOrHYECKHE TeHCTBHUA:
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UCIOJIb30BaTh IMPU OCBOCHHUU 3HAHMHA NPHUEMBI JOIMYECKOIO MBIIIJIEHUS — BBIICNAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOILIUE MMOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIacCU(UKALIMHU BELLIECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B PACCMAaTPUBAEMBIX SBJICHUAX, (POPMYTHUpPOBATH BBIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIONb3yeMble B XUMUHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEN, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) DJIEMEHTA,
XUMH4YecKass (GopMynna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEIeHHH Y4eOHBIX
MIO3HABATENBHBIX U MPAKTUUECKUX 3374, IPUMEHATh Ha3BaHHbIE MOJICNIbHBIE MIPEICTABICHUS 115
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIAJICTh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINIA;

dbopMynupoBaTh L€ M 3aJaud  MCCJIEJOBAHUS, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B KaY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBENEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O00OOIIEHHS M BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IO3HAHMS.

3) pabdora ¢ unopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypcbl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHNUS, KDHTUIECKH OIICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;

dopMynHupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHBbIE METOJbl NpPH IOHCKE U O0TOOope
uHpopManuu, HeoOXOAUMOM IS BBITOJIHEHHS YUeOHBIX 3a71a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NIpeAcTaBiIeHUss HHPopMalUU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHYECKON
uH(popMalMel: MNPUMEHSATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0OpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJiaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:
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BBICTYNATh C NpEe3eHTalUell pe3ylbTaTOB MO3HABATEIBLHOW NEATEIbHOCTH, MOIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJABI MO pe3yslbTaTaM MPOBEAEHHBIX
WCCJIEIOBAHUM MyTEM COTTIACOBAHUS MO3ULIUI B XOZ€ 00CYX/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JAeCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTb,
ompezenss e€ UeNu U 3aa4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alropuT™M JAEUCTBUN NMPU BHIMOJHEHUHM YUEOHBIX M HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CITOCOO MX pElICHHs C YU4ETOM IMOJy4YeHHUs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH JeSITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

NNPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «Opranudeckass XUMHUsD> OTPAXKaIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XMMHUYECKOIN COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTI/IHI)I MI/Ipa, pOJ'II/I XUMHUHU B IIO3HAHUHN ﬂBJ’IGHI/Iﬁ HpI/IpOI[I)I, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAIHLHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHOMU Cpene;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIOJAraroIIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0UYKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIIEPOAHBIH  CKEIeT,
(GyHKIMOHAIbHAS TpyMIa, paguKkail, U30Mepus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTinepoBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ’II/I’—I@CKI/II\/'I SA3BIK XUMHUH, MHpOBOSSpeH‘—IeCKI/Ie 3HaHHUA, JICKAIIUE B OCHOBE IIOHMMAHMHS
HpI/I'—II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBJ'IeHI/If/'I, q)aKTOJ'IOI‘I/IquKI/Ie CBCIACHUS O CBOfICTBaX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM MCIOJIB30BaHNN BAXHEHIIIUX OPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBISIBJISATH xapaKTepHBIe HpI/I3HaKI/I HOH?ITI/II\/’I, yCTaHaBJ'II/IBaTB
HUX B3aUMOCBA3b, HCITOJIB30BaTh COOTBeTCTBy}OI_HI/Ie IIOHSTUS HpI/I OIIMCaHHuH COCTaBa, CTpOCHI/IH nu
MPEBPALLEHUI OPraHUYECKUX COCAUHEHUM;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (HOpMYINl OPraHUYECKUX BEIECTB
Y YpaBHEHUU XMMUUYECKUX PEaKIUd, U3rOTABIUBATh MOJEIIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUUIA I/I.H.HIOCTpaI_[I/II/I X XUMHUYECKOI'O U HpOCTpaHCTBeHHOFO CTpOCHI/ISI;

/
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O

C(i)OpMI/IpOBaHHOCTB VMEHHUMN YCTAHABIUBATh MNPUHAJICKHOCTD U3YYCHHBIX OPraHUYCCKUX
BE 1 CTPOCHUK) K OINpEeAcIEHHOM Kaaccy/T e COCIUHEHHI
"HoRyMBHT hoBAWERH" TP pe Y Yy A

(HHERCASBEB I HEHINPRIbIOM  230TCOIEPKAIIKME  COSTUHEHNS,  BHICOKOMOJECKYISPHBIE
COCIMHEHMS1), J1aBaThb MM Ha3BaHus 1o ¢uctematudyeckoil Homenkiatype (IUPAC), a taxxe

[lefCTBUTENEH C SIQBIE%QEBHOTB*/{EE%EI;LIG Ha3BaHUA OTAQIbHBIX OPTraHUYCCKUX BCHICCTB (BTI/I.HGH, IMPOITUJICH,
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aleTUJIeH, STWICHIVIUKOb, TIULEpUH, (peHon, dopManbaerui, ameraibAeru]l, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOKO03a, (PPyKTO3a,
KpaxmaJ, eJITI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHSI OMNpPEACNSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c()OPMUPOBAHHOCTh YMEHHS TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS OPTraHUYECKHX
BemecTB A. M. byriepoBa st 00bsSCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30oBaTb COCTaB, CTPOCHUE, (QHU3UYECKHE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEILECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeH3ou,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TTUIEPUH, (EHON, aleTalbJeru, MypaBbUHAsS U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, UeI003a, aMUHOYKCYCHAasi KHCIOTa), HWIUTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUU C
UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb MCTOUYHUKH YTIEBOJOPOIHOIO CHIPbS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHUE
IPOJYKTOB NEpepaboOTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJIUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00BEMa, KOIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce,
00BEMY, KOMMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, WCIOJNb3yeMbIX B XHMHUHM TIPU HM3YUYCHUH BEIIECTB U XHUMHUYECKUX SBICHUU
(HaOnrofieHne, W3MEpEeHUe, OKCIEPUMEHT, MOJCIUPOBAHKUE), UCIOIb30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYaAlUsAX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJH30BAHUS XUMHUYECKON MOCYA0H U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJIHATh XUMHUYECKUNU SKCIEPUMEHT
(mpeBpaleHrss OPraHMYECKUX BEIECTB MPHU HArPEBaHHH, MOJYYCHHE ATHWICHA W M3YUYCHHE €T0
CBOICTB, KAYECTBEHHBIE PEAKIINHI OPTraHUYECKUX BEIIECTB, IEHATYypaIlys OSKOB MPU HarpeBaHUH,
[[BETHBIE peakinu OEIKOB) B COOTBETCTBUU C MPaBUIIAMH TEXHUKH 0€30MIaCHOCTH MPHU 0OpalieHun
C BENmIeCTBAaMU M J1aOOpPaTOPHBIM OOOpPYAOBAaHHEM, MPEACTABIATH PE3YIbTAThl XHMHUUYECKOTO
IKCIIEpUMEHTa B (GOpMe 3alliuCH YpPaBHEHUW COOTBETCTBYIONIMX peaKIuid W (popmMymupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIO/IaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOW NEATEIHHOCTH B IEISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpYKarolllel MPUPOJHON CpPEelbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHiaTe Ha

/

O

IPEMEpPAxX CIOCOOB YMEHBIICHUS M NPEAPTBPAIICHHS MX BPEIHOTO BO3JICHCTBHS HA OPraHU3M
%&(MEHT noaonUCcCAH

gl -
SJ'IEKTF50|%HOVI noanNuUChLIO _
JIsL O yqalomn a1 C OFpaHI/I‘IeHHbIMI/I BO3MOXHOCTSIMHA SIIOpOBLSI. YMeHI/Ie HpI/IMCHSITb

CepTudnkat OE4 2SS QeiidBifEeX TRGREIFX MeTonax| M03HAHUS BELIECTB M XUMHUYECKHX SIBJICHUIA;
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JUTSL CIIETIBIX U CITA0OBUISIIUX O0YJArONIUXCs: YMEHHE HCIIOTB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst mist 3anucy XuMudeckux (GopMyiL.

11 KUIIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUs Kypca «(OOmas M HeOpraHu4ecKasi XMMMHsD)
OTPAXKAIOT:

c(OPMHPOBAHHOCTD MTPECTABICHUN: O XMMUYECKOH COCTABIIAIOLIEH €CTECTBEHHO-HAYyYHON
KapTHHBl MMpa, POJIM XMMHUU B NIO3HAHUU SIBJICHUN MPUPOJIBI, B (POPMUPOBAHUHM MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
NPAaKTUYECKUX 3a/a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
IIPUPOIHON Cpee;

BIAJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATUS (XUMHYECKUHN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIE OpOUTATU aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHbII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIATEIBLHOCTb, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJIeHTHas, WMOHHAs, METAUINYecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMMHYECKHX  PEakUuid, pPacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, IEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUUYECKON peakliiy, XMUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHUS JIEKTPOJUTHUECKON
auccouuanuy, nepuoandueckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUsS! MacChl BEILECTB,
3aKOH COXPAaHEHHs] M NPEBPALICHUs SHEPrHM NMPU XMMUYECKMX PEaKLHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHHM, MHPOBO33PEHUECKHE 3HAHUsA, JIEKAIIME B OCHOBE IOHMMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M Oe30MacHOM MCIIOJIb30BaHUM Ba)KHEHIIMX HEOPraHMYECKUX BEIIECTB B
OBITY M MIPAKTHUUYECKON JEATEIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUS NPU ONHMCAHWM HEOPTraHWYECKHX
BEILECTB U UX IPEBPAILECHU;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISl COCTaBJIEHUS
dopMyn BelIeCTB M ypaBHEHMH XWMHUYECKUX pEaKLUH, CHUCTEeMAaTHUECKyl0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHas W3BECTh, HETAIEHAas W3BECTh, NUTHEBAs COJA, MUPUT U
JpyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpEeeNATh BAICHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs, MOHHA,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOIO
BeIleCTBa (aTOMHas, MOJIEKYJApHas, HOHHAas, METaJJIM4ecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHECHU;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPTraHUYECKUX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIe COeAUHEHUH (IIpOCThIe BELIECTBA — METAILIBI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPAacKpbIBaTh CMBICT Hepuonuveckoro 3akona JI. MU.

/

O

MeHngeneeBa W IEMOHCTPHUPOBATH Aro  cucTeMaTu3u IIyI0, OOBACHUTEILH U
C%Q%VMIEHTI'I NNCA P PyIomyIo -

151
J'IEK (QI‘LIIMEBI-O
HU TOMOB
OpMI/IpOBaHH YMEHUH  XapaKTepU30BaTh  DJIEKTPOHHOE CTPOEHHE  aTOMO

CepTugukar 054%@%&%@&@9)@6%%%%%7 $13ERERO 0B Tgpuomuueckoii cucTeMbl XUMHYECKHX 1eMenToB 1. U.
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MenneneeBa, HUCHONB3Ysl MOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTATINY, «IHEPreTUYECKUue
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX D3JEMEHTOB M HUX
COEMHEHUI MO nepuogaM U rpynnaMm l[lepuoauyeckoil CUCTEMbI XUMUYECKHUX AeMeHToB []. U.
MeHnpeneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh (OMUCHIBATh) OOLME XUMUYECKIE CBONCTBA
HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, NMOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3U MEXJIY HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOINBK) YPAaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUi;

c(hOpMUPOBAHHOCTh YMEHUSI KJIacCU(PHUIMPOBATh XUMHUUYECKHE PEAKIUU IO Pa3InYHbIM
NpU3HaKaM (YUCIy W COCTaBy pEarupyrommx BeIIeCTB, TEIUIOBOMY 3G (eKTy peakiuu,
M3MEHEHHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, Y4aCTHUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKUUi pa3TUYHBIX THIIOB, MOJIHBIC
U COKpallEHHBbIC YPaBHEHUS pEaKlUi MOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPH KOTOPBIX 3TU
peaKkuu UAyT 10 KOHILIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH pPEAKLUH, MOATBEP)KAAIOIINE KAauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, pPACIO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX pacTBOpaX HEOPraHUUECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEMICHHS XHMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKAIIIE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
MpeCcTaBiIeHUd 00 OOIMX HAyYHBIX MPHUHIIMIAX M DKOJOTHYECKHX IMPOOIeMax XHUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCICHUS C MCIOIb30BAaHUEM IOHSATHUS
«MaccoBasi JIONSl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MPU XHUMHUYECKHUX
peakIMsx, Macchl BellecTBa UM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WU
00BEMY OJJTHOTO U3 YHYAaCTBYIOLIUX B PEaKLUU BELIECTB, TEIIOBOro 3¢ (eKTa peakliuy Ha OCHOBE
3aKOHOB COXPaHEHHs MAcCChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUSI SJHEPTHUH;

c(OPMHPOBAHHOCTh YMEHUH COOJIOATh MpaBUiIa MOJIb30BAHUA XUMHUECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN HKCHEPUMEHT
(pa3nokeHue TMepoKCcHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, OINpPEAEICHUE Cpeabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW peakIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, pPellIeHHE KCIIepUMEHTAIbHbIX
3a1au o temam «Metamisly u «Hemeramisl») B COOTBETCTBHM C MpaBUJIaMU TEXHUKHU
0€30I1aCHOCTH NP 0OpAIlEHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000pPYJOBAHUEM, NIPEICTABIISATH
pe3yNnbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX

/
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peaxuii 1 GOpMyYIHPOBAThH BHIBOJBI HA OTOBG 3TUX PE3yJbTaTOB;

ﬂ%@%%%&?{%?%eﬂnﬁ KPUTHYECKH aHAJTU3UPOBATh XUMHUYECKYI0 WH(pOpPMAIHIO,
SJIEKTPOHHOU Mo anumcbro

NOJYHYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeJjcTBa MAaCCOBOM KOMMYHHKAIMU, IHTEpHET U IpYrux);




c(hOpMUPOBAHHOCTh YMEHUH COOJIOMATh TpaBWia JKOJOTHYECKH IIEIecO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS U
OKPY>KaloIlle MPUPOJIHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAenéHHBIX BELIECTB, MOHUMas cMbich nokaszarens [1JIK, noscHaTs Ha nmpumepax crnocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsT 00y4aroIUXCs C OrPAHMYECHHBIMHA BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYCCKUX SBIICHUM;

JUTSL CTICTIBIX U Ca00BUASIINX O0YJAIOIINXCS: YMEHHUE UCTIOTb30BaTh pPeabeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




TEMATHYECKOE IINTAHUPOBAHME 10 KJTACC (TEOPHS)

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbI Bcero

Ne ni/n

Pa3znen 1. TeopeTuyeckne OCHOBBI OPraHUYEeCKOH XMMUM

[Ipenmer oprannueckoit xumuu. Teopus

1.1 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 2
M. bytieposa
Wroro no pazneny 2

Pa3nea 2. Yraesogopoasbl

/
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O

2.1 [IpenenbHbIE yTIeBOIOPOIABI — aKaHbI 1

59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 4
' aJIKaJJUCHBI, aJTIKMHBI

2.3 ApomaThueckue yriaieBogopoabl 1

54 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOAOB U 1
' ux nepepaboTka
Hroro no pazneny 7
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yeckue coeJuHeHUs

3.1 Cnuptsl. Oenon 2

39 Ansaeruabl. KapOOHOBBIE KUCIIOTHI. 4
' CroxHbIe Y3QUPBI

3.3 VriaeBoasl 1
Hroro no pazaeny 7
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

4.1 AMuHBL. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna
Pa3neu 6. Teoperndeckne 0CHOBbI XMMHMH

Crpoenue atomoB. [lepnoanueckuii 3aK0H
6.1 u [lepuonnueckas cucTeMa XUMHYECKUX 3
anemenToB 1. . MenaeneeBa

6.2 Crtpoenue BemiecTBa. MHOTOOOpasue 1
' BCIIECTB

6.3 XUMUYECKUE PEAKIIUU h 3

JOKYMEHT NOAMUCAH
3JIEKTPOHHOW NMOAMUCHIO

KonTposbHbie
padoTsbI




Hroro no pazgeny

Pasznen 7. Heopranuueckasi xumusi
7.1 Mertaminsl
7.2 Hemetamiel

73 CBsI3b HEOPraHMYECKHMX ¥ OPraHMYECKHX
' BEILECTB

Utoro no pazneny

Pa3zgea 8. Xumus v ;Ku3Hb

8.1 XUMHA U KU3Hb

Hroro no pazngeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC (ITPAKTHUKA)

KoimuecTBo
No 11/ HaumeHoBaHue pa3iesioB U TeM JacoB
NPOrpamMMbl Beero IpakTHyeckune
padoThbI
Pasznea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCTMHEHUN A. 1 1
M. bytneposa
Hroro no pazneny 1 1
Pa3nea 2. Yraesogopoasl
2.1 [IpenenpHbIE YIIIEBOAOPOABI — AJTKAHBI 1 1
59 HenpenenbHble yraeBogopoabl: aIKEHBI, 3 3
AJIKaJMEHbI, ATTKUHBI
2.3 ApomMaTudecKkue yriieBoaopO/Ibl 3 2
Hroro no pasneny 7 6
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yecKue coeJuHeHHs
3.1 Cnuptsl. @enon 2 2
39 Anbaeruasl. KapOOHOBBIE KHUCTOTHI. 5 5
Crnoxnbie 3(hUpbl
33 VYrneBoibl 1 1
Hroro no pazneny 5 3
Pa3nea 4. Aszorcoaepikamue OpraHu4ecKue coeJHHeHHU
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 1 1
Hroro no pazneny 1 1
Pa3znen S. BbicokoMoJieKy/JISIpHbIE COeINHEHUS
5.1 ITnactmaccel. Kayuyku. Bonokna 2 1
Hroro no pazneny 2 1
Pa3neu 6. Teopernueckue 0CHOBbI XMMHMH
Crpoenue atomoB. [lepnoanueckuii 3aK0H
6.1 u [lepuonnueckas cucteMa XMUMHUYECKUX 2 2
anemenToB 1. 1. Menneneepa
69 Crtpoenue BemiecTBa. MHOTOOOpasue 1
4 BEILIECTB I
0 6, FROKYMERT, DR AIAC A o i 3 3
SJIEKTPOHHOU NOANNCBIO
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HaumeHoBaHue pa3jiesioB U TeM
Ne n/mm
NMPorpamMmbl

Pa3znen 7. Heopranuueckasi xummus
7.1 Mertaminel
7.2 Hemetamiel

7 3 CBSI?:B HeOpFaHI/I‘IeCKI/IX nu OpFaHI/IquKI/IX
' BEILIECTB

Hroro no pazneny

Paznen 8. Xumus 4 JKM3HL

8.1 XUMHA U KU3HDb

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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KoJgnuyecTBo

4acoB
I
Beero PAKTHYECKHE
padoThbI
3 2
6 5
1 1
10 8
2 1
2 1
34 28




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHH‘leCKOﬁ XUMHNHN

1.1

CdhopMHPOBaHHOCTH MPEACTABICHUN O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHONW KapTHUHBI MHUpa, POJU XHMUM B TIO3HAHUU
SBIICHUH TPHUPOABI, B (HOPMHPOBAHWM MBIIUICHHS W KYJIbTYpPHI
JUYHOCTH, €€ (DYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pellieHrs MPAaKTUYECKUX 3aad U SKOJOTHYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM cperie

1.2

Brnanenue cucreMOW XUMHUYECKUX 3HAHHMW, KOTOpas BKJIFOYACT:
OCHOBOITOJIATAIOIIHE MIOHATHUS (Monekymna, BaJICHTHOCT,
AJIEKTPOOTPHUIIATEIILHOCTh, CTCIICHh OKUCIICHUS, XHMHUYECKasi CBS3b,
MOIlb, MOJISIpHas Macca, MOISPHBIA OO0BEM, YTJIEPONIHBIN CKETeT,
GyHKIIMOHANbHAS  TPyMNa, paaudKal, HM30MEpHUs, H30MEpHI,
TOMOJIOTHYECKUH PsiI, TOMOIIOTH, YTJIEBOJOPOJBI, KHCIOPOI- W
a30TCO/IepIKaIlie COSAMHEHUs, OMOJIOTMYECKH aKTHBHBIE BEIIECTBA
(YyrneBopl, KHUpbI, OETKH), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIGKYJISIPHBIE COEIMHEHUS); TEOPUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS opraHudeckux BeriecTB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHMBOJMYCCKHN SI3bIK XHUMHH, (HAaKTOJIOTHICCKHE
CBEJICHHsI O CBOWCTBax, COCTaBe, IMOJy4eHHH U Oe30MmacHOM
UCIIONIb30BAaHUN BAKHEHIINX HEOPraHUYECKMX M OPraHUYECKUX

BEIIECTB B OBITY M MPAKTUYECKON NEATEIILHOCTH YeJIOBEKa

1.3

CdopMUpOBaHHOCTh yMEHUU BBISIBIATH XapaKTEpHbIE IPU3HAKU
MOHATUM,  YCTAaHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME IIOHATUA IIPU ONKMCAHUHM COCTaBa, CTPOCHUS U

MPEBPAIICHUI OPraHMYEeCKUX COSIMHEHUN

14

c(OpPMHPOBAHHOCTh YMEHUH HCIOIB30BATH XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,

COKpaméHHoOW) ¢GOpMyaT OpPraHMYEeCKHUX BEIIECTB W YpaBHEHUM

/
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XUMHYCCKHUX \peaKuHﬁ, HU3roTaBJINBATh MOACIN MOJICKYJI
BCIICCTB [UIA HWIUIIOCTpallUd HX XHUMHUYCCKOTO U

11 OC’l;paHCTBeHIIIOFO CTPOCHUA

Bnageney KyHu Mana KOpbeBHa
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Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

1.5

CdopMUpOBaHHOCTh YMEHHI YCTAaHABIWBATH MPHHAJIC)KHOCTD
M3Y4YEHHBIX OPraHUYECKHX BEIIECTB MO UX COCTABY U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (rpymme) coeAuHEeHUH (yriieBOJOPOJIbI,
KHCIIOPOJ U a30TCOJEpKAIUE COECIUHEHHUSI, BHICOKOMOJEKYISIPHBIC
COCIMHEHMSs), JaBaTh WM  Ha3BaHUS 10  CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CdopMUpoBaHHOCTH YMEHHUS ONPEACIATh BUABI XHMHUECKOH CBS3U B

OpPraHMYECKUX COCIUHEHUSIX (OJUHAPHBIE U KPAaTHbIE)

1.6

ChopMupoOBaHHOCTH YMEHHS MPHUMEHSTH: TIOJIOKEHUS TEOPUHU
CTpoeHHs opraHnueckux BeuiecTB A.M. bytnepoBa aiist 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILECTB OT HUX COCTaBa U CTPOCHHS; 3aKOH

COXpaHCHUA MACChbI BCHICCTB

aneBonoponH . KchopoL[conepxcamHe n a30TCOACPIKAIIUC

OPraHu4CCKuC COCAMHCHHA. BLICOKOMOJICKYJ'IHPHLIC COCANHCHUA

2.1

CdopMupoBaHHOCTh YMEHUI TPUBOJUTH TPUBUATIHHBIC HA3BaHUS
OTJIETbHBIX OPTraHMYECKHX BEIIECTB (ITUJICH, MPOMWICH, alleTUJICH,
STUJICHTIUKOJb, TIUIEPUH, (HEeHON, HOopMabAETU, aleTalbIer I,
MypaBbHHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTA,
CTeapuHOBasl KHUCIIOTa, TII0OK03a, (pyKTo3a, KpaxMman, IEeTioo3a,

[JIMLIKH)

2.2

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE,
du3nYecKne M XUMUYECKUE CBOWCTBA THITMYHBIX IPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHX BEIISCTB (METaH, dTaH, ATHIICH,
MPOMWJIeH, aneTuieH, Oyramuen-1,3, merunbyraaueH-1,3, GeHzodn,
METaHOJ, ITAHOJ, STUJICHIJINKOIb, TIMLEPHUH, (PEHOI, arleTaabIeTu/I,
MypaBbHHAS M YKCYCHAsl KHCJIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTI0JI03a,

aMUHOYKCYCHas KUCJIOTa)

2.3

ChopMHUpPOBaHHOCTh YMEHUS HILTIOCTPUPOBATH TE€HETUYECKYIO CBS3b
MEXJYy THIOUYHBIMHA MPEACTABUTEIISIMH  Pa3IMYHBIX  KJIACCOB
OPraHU4YeCKHUX BEILIECTB YpaBHEHUSIMHU COOTBETCTBYIOLIUX

XMMUYECKHUX PEaKIUii ¢ UCII0JIb30BAaHHEM CTPYKTYPHBIX (OPMYIT

/

C(’pu PVt PUDarﬂiOCTB YMCHUA XapaKTCPU30BaTh HNCTOYHUKHU
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Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

3

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTH yMEHUW BIAIETh CHUCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO TMO3HAHWS, WCIOIb3yeMbIX B XHUMHH
NpU W3YYECHUHM BEIIECTB M XHWMHUYECKUX SBJICHUH (HAOIIOACHUE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIMPOBAaHUE),  HUCIIOJIB30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS Ui TPUHATHS pEHICHUHA B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U UX

MNPUMCHCHHUEM

3.2

CdopMUpOBaHHOCTh YMEHHUU COOJIONATh TIPaBHUJIA ITOJH30BAHHS
XUMHUYECKON Tocynoi U 1a00paTOpHBIM O0OpYIOBaHHEM, a TaKXKe
MpaBuJia OOpaIeHHs C BEIIECTBAMHU B COOTBETCTBUU C UHCTPYKIIHUSIMHU

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYCCKHUX OIIBITOB

33

ChopMupoBaHHOCT, ~ YMEHMH  IJIaHUPOBATh U BBINOJIHATH
XUMHUYECKUHM SKCIEPUMEHT (TpeBpallleHus OPTaHWYEeCKUX BELIECTB
IpU HarpeBaHUM, IOJyYE€HUE OSTUIEHA M HU3YYEHUE €ro CBOICTB,
KAUECTBEHHBIE DPEAKIUM OPraHUYECKUX BEIIECTB, JEHATYypalus
O€JIKOB MPH HAarpeBaHHUM, [IBETHBIC pEaKI[Ui OEIKOB) B COOTBETCTBUU
C IpaBUJIaMH TEXHUKU O€30MaCHOCTH IPU OOPALIEHUH C BELIECTBAMU
U JabopaTOpHBIM  000pyIOBaHMEM; TPEACTABIATh PE3yJIbTaThl
XMMHUYECKOTO OJKCIIepUMEHTa B (QOpMe 3alucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid U (HOpMyJIHpOBaTh BBIBOJBI HA OCHOBE

9TUX PE3YJILTATOB

34

CpopMupoBaHHOCTb ~ YMEHHH  NPOBOAWUTH  BBIYMCIEHUS IO
XUMHUYECKHM YpaBHEHHSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOIHOTO
BEIIECTBA WJIM NPOJYKTA PEAKIMU MO0 U3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OAHOT'O U3 UCXOAHBIX BEIICCTB UJIU IIPOJAYKTOB peaKI_II/II/I)

3.5

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ KPpUTHYCCKU AHAJIN3UPOBATH
XUMHUYCCKYIO I/IH(I)OpMaI_[I/IIO, oJIy4acMyr0 M3 pa3HbIX HMCTOYHUKOB

(cpeactBa MaccoBoii nH(MopManuu, ceTb IHTepHET U Apyrue)

CdopMupoBaHHOCTE YMEHUH COOMIOJATh MpPaBHJIA JKOJOTHYECCKH

1[eJIeCO00Pa3HOro MOBEACHUSI B OBITY M TPYJOBOW JESTENbHOCTH B

/
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HEAFX—COXPSHCHIA CBOCTO 3/10POBBA H OKpYXKarollled MNpUpOJTHON

HMQ&HIILI, OCO3HaBaTh OIIaCHOCTb BOBIIGI‘/JICTBI/ISI Ha JKUBBIC OpPTraHNU3MbI

PJIEKTPOHHOM I ﬂn%b&eﬂéHHIﬂX DPraHNYCCKUX BCIICCTB, MIOHUMAA CMBICIT ITIOKA3aTCJIsA

07FIFEC395A2E3COFIFB7CTREK 2 (ipemenyHO JIOMYCTHMMOM KOHIIEHTpAIMK), IOSCHATH Ha
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Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

IpUMEpax CrocoObl YMEHBIICHHUS M MPEIOTBPAIICHUS UX BPEIHOTO

BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

TeopeTnuecknue OCHOBbI XUMHUHU

6.1

Brnagenue cucTteMol XMMHMYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOITIOJIATAIOIINE  TMOHATUA (XMMHUYECKHM  DJIEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-dJIEKTPOHHBIE OpPOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTEIEHb OKHUCIICHHS, XMMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, KPUCTAJUTMYECKAsT PENIETKA, TUIBI XUMHUYCCKUX
peakiui (OKHCITHTENIbHO-BOCCTAHOBUTEIbHBIC, 9K30- n
SHIOTCPMUYECKHE, pEaKIMd  HWOHHOro  oOMEeHa),  pacTBOp,
ANEKTPOJUTHI, HEJIEKTPOJUTHI, ICKTPOJIUTHUECKAS] TUCCOLIMALNS,
OKHCJIUTENb, BOCCTAHOBHUTEINIb, CKOPOCTh XUMHUYECKOM pEaAKIUH,
XUMHUYECKOE  paBHOBECHE), TCOpPUM M  3aKOHBI  (Teopus
ANEKTPOJIUTHYECKON auccounanuu, llepuonnuecknii 3axkon J[.U.
MenpneneeBa, 3aKOH COXpPaHEHHMs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHHU, (PAKTOJIOTUYECKUE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJTYYCHHH U OE30MaCHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPTaHWYECKUX BEIIECTB B OBITY W MPaKTUUECKOU

JCATCIIBHOCTH YCJIIOBCKA

6.2

CdopMupoBaHHOCTh YMEHHUW BBISABIATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBSI3b M3YYEHHBIX IOHATHH, NMPUMEHATH COOTBETCTBYIOLIHE
MOHATUS IIPU OIIMCAaHUU CTPOCHHMS M CBOMCTB HEOPraHMYECKHUX
BEILLECTB U UX IPEBPALLECHUN; BBISABIATh B3aUMOCBSI3b XMMHUYECKHUX
3HAHUI c MTOHATUSAMHA )51 MIPEACTABICHUSAMHA JIPYrux

CCTCCTBCHHOHAYYHBIX IPCIMETOB

6.3

Bnanenue OCHOBHBIMH METOJAMHM HAyYHOTO IO3HAHHUS BEILIECTB U
XUMHUYECKHX SBJICHUN (HaOMIOfeHHe, H3MEpEeHHEe, OSKCIIEPUMEHT,

MO,Z[CJIHpOBaHI/Ie)

ChopMHpPOBAaHHOCT, YMEHHUH OMNpPENCISITh BAJICHTHOCTh U CTEIMEHb
OKHMCIICHUSI XMMHUYECKUX OJJIEMEHTOB B COEAMHEHHSX Pa3JIMYHOIO

COCTaBa, BHUJT XMMHYECKOM CBsI3M  (KOBAJICHTHas, HWOHHAas,

/
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Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

6.5

ChopMupoBaHHOCTH YMEHHIA ONPEACTATH XapaKTep CPeabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI

6.6

ChopMupoBaHHOCTH yMEHHSI KJIACCH(UIMPOBATH XUMHYECKUE
peaxkuy 1o pa3JInyHbIM MNpU3HAKAM (YHCIy U COCTAaBY pEarupyomumx
BEIIECTB, TEMJIOBOMY 3((EeKTy peakiuu, H3MEHEHHIO CTerleHeu
OKHCJIGHHUS  DJIEMEHTOB, OOpaTMMOCTH  peaKkluu,  Y4acTHUIO

KaranuszaTopa)

6.7

CopMUpOBaHHOCTb YMEHHMH COCTABISATH YpPAaBHEHUS pPEaKIIHid
pa3IMYHBIX THUIIOB, IOJIHBIE U COKpAIlEHHBIE YpaBHEHHUS peaKUuil
MOHHOTO OOMEHAa, YYMTbIBasi YCJIOBHUS, IPU KOTOPBIX ITH PEAKIUU

UAYT 10 KOHIIA

6.8

CdopmupoBanHOCTH yMEHUH MIPOBOJIUTH peakuuu,
MOATBEPKAAOLINE KAaueCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHWYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM IIYTEM HOHBI,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB

6.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ PacCKpbIBaATh CYITHOCTb OKHUCIIUTCIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ MMoCpcaACTBOM COCTaBJICHUA

AIIEKTPOHHOTO OajlaHca 3TUX peaKklni

6.10

ChopMHpPOBAaHHOCTh YMEHUM OOBSCHATh 3aBUCUMOCTh CKOPOCTH

XUMHYECKOH peaKknuuu OT Pa3JIMIHBIX (I)aKTOpOB

6.11

ChopMHpPOBAaHHOCTh YMEHHM OOBSCHATH XapakTep CMeEIEeHUs
XUMHUYECKOTO PABHOBECHUS B 3aBUCMMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpunuun Jle [larense)

OGIJ.Ia}I 1 HCOPraHUYCCKasA XUMU A

7.1

CdopmMupoBaHHOCTh YMEHHI pacKpbiBaTh cMbIcH [lepuoandeckoro
3aKOHa .. Menneneesa "u JIEMOHCTPUPOBATH ero

CUCTEMATHU3UPYIOIIYIO0, OOBSICHUTENBbHYI0O U  IPOrHOCTHYECKYIO

byHKINHA

7.2

ChopMHpPOBAaHHOCT,  YMEHHUM  XapaKTepHU30BaTh  AJIEKTPOHHOE
CTPOEHHME AaTOMOB XHMMHYECKUX DJJIEMEHTOB 1—4 mepuoaon

[Tepuoanueckoit CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.1.

/

0 JOKYMEHT NOANUCA

Nl EKTPOHHO“ noan VRB IFBaJ'II/I», (QHEPreTUICCKUE YPOBHU), 00BACHATH 3aKOHOMECPHOCTH

3
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Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

nepuogaM u rpynnaM l[leproanyeckoldl CUCTEMBbl XUMHYECKHX

snemenToB JI.11. Menaeneena

7.3

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIINE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHX BELIECTB Pa3IHYHBIX
KJIaCCOB, MMOATBEP)KAATH CYIIECTBOBAHHE T€HETUYECKON CBSA3U MEXKITY
HEOPraHWYECKUMH  BEIIECTBAMH C  IIOMOILIbIO  YpaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

7.4

ChopMupOBaHHOCT YMEHUH YCTaHABIMBATH MPUHAIJIEKHOCTh
HEOPraHMYECKUX BEIIECTB I0 UX COCTAaBY K ONpPEACIEHHOMY Kiaccy
(rpynne) coequHeHH (IPOCThIe BELECTBA — METAJIIIbl U HEMETALIIBI,

OKCHJbl, OCHOBAaHUs, KMCJIOTHI, aMQ)OTCpHBIe THAPOKCUILI, COJ'II/I)

7.5

CdopMupoBaHHOCTH YMEHUH UCTIOIB30BATh XUMHUECKYIO CHMBOJIHKY
IUIsL  COCTaBJIeHUS (OpMyn BEIIeCTB W ypPAaBHEHUH XUMHUYECKUX
peakiuii, cucreMatuueckytro  HomeHkiarypy  (IUPAC) u
TPUBHUAJbHBIE HA3BaHUSI OTICIbHBIX HEOPTraHUYECKUX BELIECTB
(yrapHblii Ta3, VIJEKHCIBIA Tra3, aMMHaK, Trali€Has W3BeCTb,

Heram€Has HU3BCCTDb, IIUTHEBAA COAa, MTUPUT U szyrI/Ie)

7.6

CdopmMupoBaHHOCTh YMEHHUI XapaKTepHU30BaTh (OMUCHIBAThH) OOILIME
XMMHUYECKHE CBOWMCTBA HEOPraHMYECKUX BELIECTB  pa3IUYHBIX
KJIACCOB, IIOJITBEPKIaTh CYILIECTBOBAHNE T€HETUUECKOMN CBSI3U MEXTY
HEOPraHWYECKHMHU  BEIIECTBAMU €  [OMOIIBIO  ypaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

7.7

ChopMupoBaHHOCT ~ YMEHHWH  IUIAHUPOBATH W BHINOJHATH
XUMHUYECKUH SKCIIEPUMEHT (pa3jlokKEeHHE IEPOKCHAA BOJOpPOJa B
IPUCYTCTBUH KaTaU3aTOPa, ONPEIeTIeHNE CPEbl PACTBOPOB BEILIECTB
C TOMOUIbI0 YHUBEPCAJIBHOTO HWHAMKATOpa, BIMSHHE pPa3INYHBIX
(akTOpoB Ha CKOPOCTh XMUMHYECKON pEaKkIUH, peaklud HOHHOIO
oOMeHa, KaueCTBEHHbIE peakIuy Ha Cyib(ar-, KapOOHAT- U XJIOPU-
AQHHOHBI, HA KaTHOH aMMOHHUS, pellleHNe YKCIEPUMEHTATbHBIX 33124
o remam «MeTtaris» 1 «Hemeranib») B COOTBETCTBUH € MPaBUIIaMH
TEXHUKH O€30MacHOCTH TP OOpalleHHWH ¢ BEIIECTBAMH H

Ja00paTOpPHBIM  OOOpYAOBAaHMEM;  MPEICTABISATH  PE3YNIbTaThI

/

O

CepTudukat 0E424

OOKYMEHT MO

ANCHIAMECCKOro  |9KCepuMeHTa B GopMe  3aliCH  ypaBHCHHiH
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Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

7.8

CdopMUpoBaHHOCTH yMEHUU COONIONATh TIPaBHUJIA IOJH30BAHHS
XUMHYECKON TOCY/ION U 71a00paTOpHBIM O0OpYIOBAaHUEM, a TAKKE
npaBuiIa OOpaIICHUs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB

7.9

ChopMHPOBaHHOCTE ~ YMEHHMH  XapaKTepU30BaTh  XHUMUYECKHUE
IPOLIECCHI, JISKAIIUE B OCHOBE NMPOMBIIIEHHOTO MOJTYYEHHS CEPHOU
KHCJIOTHI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTD MPENICTABICHUI 00
OOMMX Hay4yHBIX MPHUHOUIAX © OKOJOTHYECKUX MpodiemMax

XUMHUYCCKOI'O ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéThl

8.1

CdopMUpOBaHHOCTH MPEACTABICHUN O XHMHUYECKON COCTaBIISFOIICH
€CTECTBEHHOHAYYHOU KApTUHBI MHUpPA, POJIM XUMHH B TO3HAHUU
SABIICGHUN TPHUPOABI, B (OPMHPOBAHMHM MBIIUICHUS U KYIbTYphI
JUYHOCTH, €€ (PYHKIMOHAIHHOM TPaMOTHOCTHU, HEOOXOIUMOM Iis
peIIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTMUYECKHM OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJHOM cpene

8.2

CpopMupoBaHHOCTH ~ YMEHUH  KPUTHYECKU AQHAJIM3UPOBATH
XMMUYECKYI0 HH(pOpMAIHIO, MOITY4aeMyl0 M3 pa3HbIX MCTOUYHUKOB

(cpencTBa MaccoBO KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

8.3

ChopMupoBaHHOCTH yYMEHHMH COOMIOAAaTh MpaBHia HKOJOTHYECKU
11e1€c000pa3HOro MOBEACHUSI B OBITY M TPYJOBOW JESTENbHOCTH B
LEIAX COXPaHEHUs CBOEro 3J0pPOBbS M OKPYKAKOUIEH NPUPOIHOU

cpensl

8.4

Oco3HaBaTh OIMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTAaHU3MBI
ONpeleNEHHbIX BEIIECTB, NOHUMAas cMmbica nokazatens [IJIK,
MOSICHSITHh Ha IPUMEPaxX COCOObI YMEHBIIICHHS U MTPETIOTBPALICHHS UX

BpPE€AHOTO BOS)I@fICTBI/IS[ Ha OpraHu3M 4YC€JIOBCKa

8.5

CdopMupoBaHHOCTH ~ yMEHHUW  TPOBOAWTH  BBIUUCICHHS  C
MCIIOJIb30BaHUEM IMOHSTHS «MaccoBasi JI0JIsl BELIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIIEHUIN Tra3oB MpPU XMUMHUYECKUX PEAKIHUAX, MACChI

BC€IICCTBA UJIN 00BEMa ra3oB 10 HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA,

/
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckre OCHOBbI OPraHU4eCKOW XUMHUH

1.1

[Ipenmer opraHnyecKoil XMMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJYYEHUHU HOBBIX BEIIECTB U MaTEPUAIOB. Teopus CTPOEHUS OPraHUYECKHUX

coenunenniit A.M. ByrnepoBa, €€ OCHOBHBIE OJIOKEHUS

1.2

CrpykTypHBIe (OPMYJIBI OpPraHWYECKHX BeHIecTB. ['omMoiorus, uzomepus.
XHUMHUUYECKas CBSI3b B OPIaHUYECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIC

CBA3H. Hpe,I[CTaBJ'ICHI/Ie 0 KJ'IaCCI/I(I)I/IKaLH/II/I OpraHU4CCKUX BCIICCTB

1.3

Homenknatypa opraHu4eckux COEIMHEHUN  (cucTeMaTHYecKas) U
TPUBUANbHBIE  HAa3BaHUS  BaXHEWIIMX  MpEACTaBUTENECH  KJIaccoB

OpraHn4€CKuX BCUICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKHMH psax. MeraH W 3TaH —
MpOCTEHIINE IPEICTABUTENN aJIKAHOB: (U3NYECKUE U XUMUYECKUE CBONCTBA
(peakuuy 3aMeIIeHUs] U TOPEHUs), HaXOXKIEHUE B MPUPOJE, MOJIyYeHUE U

MMPUMCHCHUC

22

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKUN psil. DTUIIEH U IPONUIEH —
MPOCTENIINE PEACTaBUTENH ATKEHOB: (U3NUECKUE U XUMHUECKUE CBOMCTBA
(peakuu THIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUApPATALUU, OKUCIEHUS H

HOJ'II/IMepI/ISaHI/II/I), IMOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxanuensl: OyranueH-1,3 u merunOyraguen-1,3: crpoeHue, BakHEHIINe
XUMUYECKHEe  CcBoMcTBa  (peakuus — monumepmsanuu).  [lomydenwue

CUHTETUYECKOTO KaydyyKa U PE3UHBI

2.4

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHU S, TOMOJIOTHYECKUH psll. ALETHIIEH
— IpOCTENIINI MpeCTaBUTENb aJKUHOB: COCTaB, CTPOEHUE, (pU3ndeckue u
XUMUYECKHE CBOMcTBa (peakuuu TUIAPUPOBAHMS, TalOTEHHUPOBAHUS,

ruaparanuu, FOpCHI/Iﬂ), NOJIY4CHUEC U IPUMCHCHUC

2.5

Apensl. benzon: cocras, cTpoeHue, (pU3MUECKHE U XUMUYECKUE CBOKCTBA

(peakuuy rajJloOrT€HUPOBAHUSA U HUTPOBAHUSA), MOJIYyYEHHE W IPUMEHEHUE.

/
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Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

ApCHOB. I'eneTnueckas cBA3b MCXKAY YIJICBOAOpOAaAMH, IIPUHAAJICIKAIIUMH K

Pa3JIMIHBIM KilaCCaM

2.6

[TpupoHbIE MCTOYHUKH YIIEBOAOPOAOB. IIpUpOAHBIN ra3 W IMOMyTHBIE
Hedrsabie Taszel. Hedth m €€ mpomcxoxaenune. CrocoObl mepepadoTKu
He(TU: TEPErOHKA, KPEKUHT (TEPMHUYECKUN, KATATUTHUYCCKUM), THPOJIU3.
[TpoaykTel niepepaObOTKH HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH W B

ObITy. KaMeHHBIH yrosb U MPOayKThI €ro nepepadoTKu

Kchopoz[coL[epxcamHe OpraHu4YCCKHUEC COCAUMHCHUA

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHOT U JTaHON: CTPOEHHE,
¢u3nyeckue U XMMUYECKHE CBOMCTBA (peaklUy ¢ aKTUBHBIMU METaJlIaMH,
raJJOreHOBOJIOPOJIaMH, TOPEHUE), TpUMeHeHne. Bogopoanblie cB3M MexXay
MOJIEKYJaMH CIUPTOB. JIeHCTBME METaHONAa M JSTaHONA Ha OPraHU3M
yesoBeKa. MHOr0aTOMHBIE CIIUPTHI. DTUJICHTJIMKOMb U TIULEPUH: CTPOCHHUE,
¢u3nyeckue U XMMHYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMU
MeTaJulaMH, KadeCTBEHHasl peakliis Ha MHOTOaTOMHbIE criupThl). [leiicTBue

Ha OpraHu3M 4€JI0BCKaA. HpI/IMeHeHI/Ie TIIMHIEpHHA U STUJICHI JIMKOJIA

32

deHoi: CTPOCHUC MOJICKYIJIBI, (I)I/I3I/I‘ICCKI/IC U XHMHUYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue penomna

3.3

Anpneruapl U KeTOHbl. DoOpMalbleruj, aUETAIbIETHI CTPOCHHE,
¢uznueckne W XUMHYECKHE CBOHCTBAa (peakUMM  OKHCIEHUS U

BOCCTAHOBJICHH A, KAYCCTBCHHBIC peaKI_II/II/I), MOJIYYCHHEC U IPUMCHCHUC

34

OAHOOCHOBHBIE TIpelieNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTpO€HHE, (HU3MUECKHe U XUMHYECKHE CBOWCTBa
(cBoiicTBa, 00IIME I KTacca KUCIIOT, peaklus 3Tepu(UKaum), MOITydeHue
u npumeHeHue. CTeapruHOBas M OJEMHOBAas KHUCIOTHI KaK IpPEICTaBUTENN
BBICIIMX KapOOHOBBIX KHUCJIOT. Mblla KakK COJU BBICIIMX KapOOHOBBIX

KHCJIOT, UX MOIOIICC JIelcTBHE

3.5

Cnoxuble 3(pUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponus
clokHBIX 3¢QupoB. XKupsl. ['maponus sxupoB. I[IlpumeHeHue KHUpOB.

buonornueckas POJIb KUPOB

36

VYraeBoAsl:  coCTaB, KiIacCU(HUKAIMSA  yrJIeBOAOB (MOHO-, JU- U

nojucaxapuzpl). [oko3a — NpocTEeHIIMi MOHOCaxapuJ: OCOOCHHOCTH

/

0 JOKYMEHT NOAMNMCAH
anNEKTPOHHOM NN AeEo ¢ ™APO

CTPOCHHSI  MOJIEKYJIBI, EI/ISI/I‘ICCKI/IC U XMMHYECKHE  CBOICTBa

cugom wmenu(Il), okmcieHne aMMHAYHBIM
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Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

pactBopoMm okcuma cepebpa(l), BoccTaHOBICHHE, OPOKEHHE TIIHOKO3BI),
HaXOXXJCHHE B MPHUPOJIE, IPUMEHEHHE, OHoIoTndecKkas poib. POTOCHHTES.
@pyKTo3a KaKk M30Mep TIOKO3bl. Kpaxman M 1euiono3a Kak IpUupoaHbIe
nosimMepsl. CTpoeHne Kpaxmaia v HeJUTr0JI03bl. Du3nuecKkue U XUMHIECKUe

CBOMCTBa Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs! PeaKIis ¢ HOAO0M)

4 A3OTCOI[ep)KaH_II/Ie OpraHN4YCCKHUEC COCAUHCHUA

AMUHOKHCIIOTHI KaKk aM(oTepHbIe OpraHndeckue coequHeHns. Ou3ndeckne
4.1 M XUMHUYECKHME CBOWCTBA AaMHHOKHCIOT (Ha TMpUMepe TIUIMHA).

Bbuonornueckoe 3HaueHre aMMHOKHUCIOT. [lenTuabl

benku kak mpupoAHBIE BBICOKOMOJEKYISApHbIE coenuHeHus. [lepBuuHas,
4.2 BTOpUYHAS U TPETUYHAS CTPYKTypa 0enKkoB. XMMHUUECKHE CBOICTBA OEIKOB:

TUApOJIn3, ACHaTypalusd, KaYCCTBCHHBIC PCAKIIMU Ha Oenku

5 BricokoMoneKysipHbIE COSIMHEHMS

OCHOBHbIE NOHATHSA XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
51 MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJIMMEpPU3ALNUU, CpPEIHss
MoJieKyisipHass Macca. OCHOBHbBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX

CO€TUHEHUHN — noJmmMmepun3alnusa U NOJIMKOHACHCA U

3KCH€pI/IM€HTaJ'IBHBI€ MCTOAbI HM3YUYCHUA BCIICCTB U HUX npeBpameHHﬁ:
5.2 O3HAKOMJICHUE C 06pa3I_[aMI/I NINpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

miacTMacc, kKayuykos. [lonydeHre CHHTETHYECKOTrO KayuyKa U pe3UHbI

6 Teopernueckne OCHOBbI XUMHUH

XuMudeckuil ayeMeHT. AToM. Sfnpo aroma, H30TONBL. OJEKTPOHHAsS
o0oJi0uKa. DHEpPreTuYecKkue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAaNH, S-, p-
6.1 , d-3neMeHTbl. OCOOEHHOCTH PaCHpEeNCHHs] JEKTPOHOB 10 OpOUTAISIM B
aTOMax  JJEMEHTOB  MEPBBIX  YETBIPEX  MEPUOAOB.  DJIEKTPOHHAs

KOH(UTrypanus aTOMOB

Ilepnoanueckuii 3akoH u Ilepuoanueckas cucreMa XUMHYECKUX JIEMEHTOB
.M. MenneneeBa. CBsa3p nepuoauueckoro 3akoHa u Ilepuoamueckoit
cucTeMbl xuMHYeckux osieMeHtoB J[.M. MengeneeBa ¢ COBpPEMEHHOI
6.2 Teopuel CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS] CBOWCTB
XUMHAYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BELIECTB

110 IrpynmnaM M nOepuoaam. 3HaueHHuE NCpUOANYCCKOro 3aKOHA B PAa3BUTHU

/
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Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

6.3

Ctpoenue BeniecTBa. XHMHUYECKas CBsA3b. BHAbl XUMHUYECKOW CBS3HM
(KoBajieHTHAsI HETIOJISIPHAsI M TOJIApHAs, WOHHAs, MeTajuindeckas). VoHBI:
KaTUOHBI M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJIEHTHONW XMMHUYECKOH

CBs13UM (OOMEHHBIN U JJOHOPHO-AKLENTOPHbIN). BogopoHas cBs3b

6.4

BanentHocts. DnekTpoorpunareabHOCTh. CTENeHb OKUCICHUS

6.5

BemectBa MONEKYISPHOTO M HEMOJIEKYJISPHOTO CTPOCHHA. 3aKOH
MOCTOSTHCTBA COCTaBa BEMIECTBA. THIBI KPUCTAJUIMYECKHX PEIIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA KPHUCTAJUIMYECKOW PEHIETKH.
[TonsiTe 0 AucmepcHBIX cucteMax. VICTHHHBIE W KOJUIOWAHBIE PAaCTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpE

6.6

KHaCCI/IQ)I/IKaHI/IH HCOPTraHUYCCKUX COCHHHCHHﬁ. HOMCHKHaTypa

HCOPraHNYCCKUX BCUICCTB

6.7

Xumuyeckas peakuusa. Knaccudukamus XUMHYECKMX — peakuuid B
HEOPraHUYeCKOW M OPraHUYeCcKOW XHMHHU. 3aKOH COXPAHEHHUS MaccChl
BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALCHHUS SHEPTUM MPU XUMHYECKUX

peaKknuuiax

6.8

CKOpOCTB pCaKkuuu, €€ 3aBUCHUMOCTb OT Pa3INYHBIX (1)aKTOp0B

6.9

OOpatumble peakuuu. XuMuU4deckoe paBHoBecre. DaKTOphI, BIUSAIOLIIME HA

COCTOSIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

6.10

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JUucconuranus. CunbHble U cltaOble QJICKTPOJIUTHI.
Cpez[a BOAHBIX PAaCTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂbHaﬂ, mcJa0o49Hasd.

Peaknuu monHoro ooOmMeHa

6.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaknuun

HCOpraHI/I‘-ICCKaH XUMUA

7.1

Hemeramnsl. Ilonoxxenne HemeramioB B Ilepuoauueckoit  cucreme
xumuyeckux snemMeHToB J[.M. MenneneeBa M 0COOCHHOCTH CTPOCHUS
aTomMoB. PU3MYECKHE CBOMCTBA HEMETAJIJIOB. AJIJIOTPOIHUS HEMETAUIOB (Ha

pUMepe KUCIopoa, cepsl, pocdopa u yriepoaa)

7.2

XUMHYECKUE CBOMCTBA BAXHEHUITUX HEMETAJUIOB (TajOre€HOB, CEPHhI, a30Ta,
docdopa, yriaepoma W KpEeMHHUs) M UX COCOUHEHHHA (OKCHJIOB,

KHCIJIOPOJICOAEPKAILMX KHUCIIOT, BOJOPOJAHBIX coenuHeHuil). IIpumenenne

/

BORKACUINNTX HEMCTAIDIOB 1 HX COCTUHEHUN

Q | oma

HOKVMENIE'BQ I’T%'E)')Keﬂne MeTajutoB B [leproanueckoil cucreMe XMMHUYECKHUX

POHHOU TIOANUCHIO

anemenToB JI.MI. MenaenegBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX
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Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
o0onouek aroMoB MeTaioB. OOmue Qu3nueckue CBOMCTBA METaJLIOB.
CnutaBbl METAIOB. DJIEKTPOXUMUYECKUH Psil HAITPSYKEHUI METaJJIOB
XHWMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPHUH, KW, KaJIbIIHH,
7.4 MarHui, aJlOMHHHH, [IMHK, XPOM, JKEJI€30, ME/Ib) U UX coeauHeHui. O01me
CHIOCOOBI TOTYYEHHS MEeTAUIOB. [[pruMeHeHne MEeTaJIOB B OBITY U TEXHHUKE
75 ['enernueckas CBs3b HEOPraHWYECKUX BEIECTB, NPUHAJICKANUX K
. Pa3IMYHBIM KJaccam
8 XUMUS U )KU3HD
Ponp xumuu B o0ecriedyeHur IKOJOTHUYECKON, SHEPreTUYECKON U MMHINECBON
8.1 0€30MMacCHOCTH, pa3BUTUM MEOUIMHBL [lOHSITHE O HAyYHBIX METOJax
MMO3HAHMS BEHIECTB U XUMHUECKUX PEaKIIHil
[IpeacraBnenuss 00 OOMMX HAYYHBIX NPHUHIMIAX TPOMBIIUICHHOTO
MOJTyYEHUSI BAXKHEUIINX BellecTB. YeloBeK B MUPE BEUIECTB U MAaTEPHUAIIOB:
8.2 BAKHEWILIME CTPOMUTENbHBIE MAaTepuajbl, KOHCTPYKIIMOHHBIE MaTepUalbl,
KpacKH, CTEKJI0, KepaMuKa, MaTepUalibl JAJI JIEKTPOHUKH, HAHOMAaTepUaJbl,
OpraHUYECKHUE U MUHEPATIbHBIE YI00peHUs
XUMHS U 37I0pOBbE YEJIOBEKA: MpaBHJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
8.3 MpenaparoB, MpaBuiia 0€30MaCHOT0 HMCIOJIB30BaHUS MPEnapaToB OBITOBOM
XHAMUHU B ITOBCETHEBHOM JXKU3HU
4 N
OOKYMEHT NognMCAH
0 9NEKTPOHHOW NOANUCHLIO
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

° Xumus, 10 knace/ T'abpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A. AKnHOHEpHOE

obmectBo «M3aatenpcTBO «IIpocBemnieHue)

° Xumus, 11 kmacc/ I'abpuensu O.C., OctpoymoB N.I'., CnaakoB C.A. AKunoHEepHOE

obmmecTBo «M3narenscTBO «IIpocBemnienne

° KysuenoBa H.E., JI€Bkun A.H. 3agaunuk mo xumuu. 10 kmacc.-M.:Benrana-I'pad,
2019.
° Kysuenoa H.E., JI€Bkun A.H. 3agaunuk mo xumuu. 11 kmacc.-M.:Benrana-I'pad,
2019.

METOAUYECKHUE MATEPHAJIBI UIA YYUTEJIA

° Bonosuk B.b., Kpyreuxas E./[. OOmiast u Heopranuueckas xumusi: Bornpocsl,

yIpaxxHeHUs, 3a1a4u, TecThl. [Tocobue ms crapmeknaccaukoB. —CI16: CMUO Ilpecc, 2012.

° Bonosuk B.b., Kpyrenxkas E./[. Oprannueckas xumus: Bonpocsl, ynpakHeHuUs,

3agaun, TecThl. [locobue ans crapmeknaccaukos. —CI16: CMUO Ilpecce, 2012.

) INabpuensu O. C., I'.I'.JIeicoBa, BBenenckas A.I'. HacronpHas kHUra yuuTemns. XuMus

10-11 xmace. B nByx wactax. — M.: [Ipoda, 2004 r.

° Hunaktuueckuii Mmatepuan o xumuu 11t 10-11 kmaccos. [locoOue mist yauresns/

A.M.Paneukuii, B.I1.I'opmkosa, JI.H.Kpyrnukosa.-M.:IIpocsenienue, 2006
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bubnuoreka LIOK - https://lib.myschool.edu.ru
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