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IHHOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o XMMHM Ha YpOBHE cpeaHero obmero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit enepannuny, TpeboBaHmiA K
pe3ynbraTtaM ocBoeHus (efepaibHO 00pa3oBaTeNbHON IporpaMmsbl cpeanero oodumero odpazoanus (POII
COO), mpencraBineHablx B denepanbHOM TOCynapcTBEHHOM oOpaszoBarenbHOoM cTanmapre COO, ¢ yuérom
Konuenmuu npenogaBanusi yueOHOro mpeamera «XHUMHUsS» B 00pa3oBaTeNbHBIX OpraHuzauusx Poccuiickoii
@enepanyy, pealn3yOIUX OCHOBHBIE 00pa30BaTeNIbHBIC MPOrPaMMbl, U OCHOBHBIX MOJIOKeHHH «CTparerun
pasBuTus Bocriutanus B Poccutickoit deneparuu Ha nepuona 10 2025 roma» (Pacnopspkenue IlpaBuTenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOJIXOJIOB K pa3pabOTKe MpOrpaMMbl IO XUMHH, K OMpeAeNeHUI0 o0IIei cTpateruu o0y4deHus,
BOCIIMTAHMSI U PA3BUTHUs OOYyYaroOIIMXCS CpeacTBaMu ydeOHoro npeamera «Xumus» g 10-11 xnaccoB Ha
0a30BOM ypoBHE cocTaBUiU KoHIenTyaibHble nojoxkeHuss GI'OC COO o B3auM0OOYCIOBIEHHOCTU LiEJeH,
CoJIepKaHus, pe3y/bTaToB 0O0yUeHUsl U TpeOOBaHUI K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOy4aeMOoe BBITYCKHUKaMH 00111e00pa30BaTeIbHON OpraHU3aIliy, SBIISIETCS
HEOTHhEMJIEMOM YacThi0 HX 00pa3oBaHHOCTH. OHO CIY)KMT 3aBepUIAlOIIMM JTalloOM peaju3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUYEBBIX LIEHHOCTEH, MPUCYIIMX LIETOCTHON CHCTEeME XUMUYECKOTO
o0pa3zoBaHMs. DTH IIECHHOCTH KACArOTCs MO3HAHUS 3aKOHOB MTPUPOIBI, POPMHUPOBAHUS MHUPOBO33PEHHSI U 00IIEH
KYJIbTYpPbI YEJIOBEKA, a TAK)KE DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO M IPUPOJIHOM
cpene. Peanmusyercs xummueckoe oOpa3oBaHHE OOYYAIOIIMXCS Ha YPOBHE CpPEIHEro o0Iiero oOpa3oBaHUs
CpeICcTBaMH y4eOHOro mpenMera «XHUMHUs», COJAEpKaHue U MOCTPOCHHE KOTOPOTO OIMpeNeeHbl B MPOrpaMMe
0 XUMHH C YIETOM CICIM(PUKN HAYKA XUMHH, ¢ 3HAYCHUS B TTO3HAHUY MPUPOIBI M B MAaTCPUATBLHOMN KU3HU
o0IliecTBa, a TaKke ¢ y4y€ToM OOIIMX IeJed M MPUHIUIOB, XapaKTEPH3YIOLIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero oo1iero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0COOYI0 POJIb B COBPEMEHHOM IUBUIU3AIINH, B
CO3/IaHMM HOBOM 0a3bl MaTepuaabHOW KyabTypbl. OHAa BHOCUT CBOM BKJaJ B (POPMUPOBAHHE PAIIMOHAIBHOIO
HAayYHOTO MBILIUIEHUs, B CO3JIaHHE IIEJIOCTHOTO MPEACTAaBICHUS 00 OKpYXKAalollleM MHUpPE Kak O €IUHCTBE
NPUPOABI U 4YelloBeKa, KoTopoe (opMUpYeTCs B XMMHMHM Ha OCHOBE MOHMMAaHMs BEIIECTBEHHOI'O COCTaBa
OKpPY’KaIoIlIer0 MUpPa, OCO3HAHUS B3aHUMOCBSI3H MEXAY CTPOEHUEM BEUIECTB, UX CBOMCTBAMU M BO3MOXHBIMHU
o01acTIMU IPUMEHEHHUS.

TecHO B3aMMOJAEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XUMHs CTajla HEOThEMJIEMOM YacTblO
MHUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TpPyAa M >KU3HM Ka)XJ0ro wieHa OOIIecTBa.
CoBpemeHHass XUMHsI KaKk HayKa CO3HMJaTelbHasl, Kak HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHa Ha peEIICHUe
JIO0ANBHBIX TMPOOJEM YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CBHIPhEBOW, JHEPTETHYECKOW, TMHIICBOM,
HKOJIOTHYECKOM 6€30MacHOCTH U OXPaHBI 3J0POBbS.

B cootBercTBUM ¢ OOHmMMH TEISAMH M TPUHIMIIAMH CPETHEro oOIero oOpa3oBaHUsS COJEpKaHUE
npenMera «Xumus» (10—11 xmaccel, 6a30BbIi YpOBEHb W3YYEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO WM JUIsI BBIPAaOOTKHM MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYECHHS B )KU3Hb COLIMYMa, MPOJOKEHHsI 00pa30BaHusl B Pa3UYHBIX 00JIACTSIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBIMOMUMH TIpeIMeTa «XUMUsD» SBISIFOTCS 06a30Bble Kypchl — «Opranudeckast XuMus» u «O0mas u
HEOpraHuyeckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAYKHU:
CHUCTeMa 3HAHUU MO HEOPTaHWYECKOW XMMHHU (C BKJIIOYCHHEM 3HAHUU W3 OOIIed XWMHK) U OpraHUYecKOn
xumun. dopmupoBaHHe MAHHON CUCTEMBbl 3HAHHM TpU HM3YyYEHUH MpeaMeTa oOecrnedyrBaeT BO3MOXKHOCTH
paccMOTpEeHHs BCEro MHOT000pa3us BEIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMHU.

Crpykrypa comepxaHusi KypcoB — «Opranudeckass xumus» u «OOIIas W HeOpraHUYecKas XUMUS»
chopMUpOBaHa B MPOTrpamMMe MO0 XMMHUH HA OCHOBE CHCTEMHOT'O TOJX0Ja K U3YYCHHIO Y4eOHOTO Marepuaia u
00yCIIOBJIEHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHMEM 3HAHUN Ha OMpPENEIEHHBIX TEOPETUUYECKUX YPOBHSX.
Tak, B Kypce OpraHMYeCcKOl XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHS
OpPraHMYECKUX COEAMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHYECKMX M D3JEKTPOHHBIX MPEICTaBICHUN O
cTpoeHuu BemecTB. CBeZieHns 00 U3y4aeMbIX B Kypce BEIECTBAX JAIOTCSA B Pa3BUTUU — OT YIJICBOJOPOJOB JI0
CIIO)KHBIX OHOJIOTUYECKH AaKTHBHBIX COEAMHEHUHA. B Kypce OpraHuyeckoil XWUMHUM TMOIY4aroT pa3BUTHE
chOpMUPOBAHHEIE HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHwsl EPBOHAYATHHBIC TPECTABICHUS O



XUMHYECKON CBSI3U, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOCHUS, 0 XUMUUYECKON peaKiinu.

[Tog HOBBIM yriioM 3peHus B npeaMere «Xumus» 0a30BOro ypoBHSI pacCMaTPHUBAETCS M3YUYECHHBIM Ha
YpPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUs TEOPETUUYECKUM MaTepuay W (PaKTOJIOTHYECKHUE CBEACHHUS O
BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B YacTHOCTH, B Kypce «OOmas u HeopraHuyecKas XUMUS)
oOydJaromuMcsl  TPEAOCTABISCTCS  BO3MOXKHOCTh ~ OCO3HATh  3HAYEHUE TNEPHOJMYECKOr0 3aKOHa ¢
OOIIETEOPETUYECKUX M METOJIOJIOTHUECKUX TO3UIUN, TIy0XkKe IMOHSATh HUCTOPHYECKOE H3MEHEHWE (PYHKIIHA
ATOTO 3aKOHA — OT 0000IIaroIel 10 OOBSICHSIONMIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEHIINX BEUIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U MPUMEHEHUH, A
TaKK€ O XMMHUUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUA JIOMNOJIHAETCS B Kypcax 10 u
11 kiaccoB »yieMEHTaMHU COJEpKaHUs, MUMEIOIIMMU KYJIbTYPOJIOTHYECKUN U TPHUKIATHOM XapakTep. OTH
3HaHHUA CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTMMH HayKaMH, pPacKpbhIBalOT €€ pojb B
MMO3HABATEJILHON U MPAKTHUECKOU JIEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOIECCY
TBOpPUECTBA B O0OJACTH TEOPUM U MPAKTUYECKUX MNPUIOKEHUH XHUMHUHU, T[OMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSA3aHHBIX C XUMHUEH, KPUTHUECKU
OCMBICIIMBAaTh MHGOPMAIMI0O U MPUMEHSTh €€ IS MOMOJHEHHsS 3HAHWUW, PEIICHHs] WHTEIUICKTYaJbHBIX H
AKCIIEPUMEHTAIILHBIX HCCIIEIOBATEIBCKUX 3adad. B 1enoM coaepkanue ydyeOHOro mnpeamera «XuMUs»
JAHHOTO YPOBHS M3YyY€HUS OPUEHTHPOBAHO Ha (GOPMUPOBAHHE Yy O0O0YUAIOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI
T TOHUMaHusT pritocoCKuX nUaeH, TAaKUX Kak: MaTepUaIbHOE SAMHCTBO HEOPTaHUIECKOTO U OPTaHUIECKOTO
MHUpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM U CTPOEHHEM, MO3HABAEMOCTh MPUPOIHBIX SBICHHIMA
nyTéM DOKCIEpUMEHTa U PEIICHUs TMPOTUBOPEYHH MEXKIy HOBBIMH (akTaMu U TEOPETHUYECKUMU
MPENOCHUIKAMU, OCO3HAHUE POJIM XUMHH B PEIICHUN YKOJIOTUYECKUX MPOoOIeM, a TaKkxke mpodiemM coepekeHns
SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUAaJIOB.

B nnane pemenus 3aa4 BOCIUTAHUS, PA3BUTHS U COLIMATN3AIMU 00yUYaAIONIUXCS MPUHATHIE TPOrPaMMOi
M0 XUMHUU TOXOJIbI K OTPEIEICHUIO COJEPKAHMS U MIOCTPOCHUS MPeAMETa MPeayCMaTpUBaOT (opMupoBaHue
YHHUBEPCATbHBIX YYEOHBIX IEHCTBHI, MMEIONMX 0a30BO€ 3HAUEHUE MM PA3IUYHBIX BUAOB JESATEILHOCTH:
pelieHus mnpoOieM, Moucka, aHaiau3a U o0paboTku MHPOpMaUU, HEOOXOAUMBIX JUIsl MPUOOPETEHUS OIbITa
MPAKTUYECKOW U UCCIIEA0BATENbCKOM 1€ATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUM XUMHUH.

B mpakTtuke mpenomaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs, TaK U Ha YPOBHE
CpemHero ooOmero oOpa3oBaHMS, TPU OMPENEICHUH COJEPXKATEIbHON XapaKTepUCTHKU IeNell W3ydeHUs
MpeAMETa HAMpaBICHUEM TMEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO NpH3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYCCKON JIEATEIILHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KYyJIbTYpbl. C METOAUYECKON TOUYKH 3PEHUS TAKON MOAXOJ K OMPEICIICHUIO
Lesel N3y4eHus MpeIMeTa ABIISIETCS BIIOJIHE ONPaBIaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH LEJISIMH U3yUEHUS MpeaMeTa «XUMHS» Ha 0a30BOM ypOBHE
(10 —11 xn.) sByISIFOTCS:

e (GopMHpPOBAHUE CUCTEMBI XUMUYECKUX 3HAHWN KaK BOKHEUIIIEH COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, B OCHOBE KOTOPOU JIEKAT KJIFOYEBbIC MOHATHUS, (PyHIaMEHTAIbHbBIE 3aKOHBI U TCOPUH
XUMHH, OCBOEHHE s3bIKa HAyKH, YCBOCHHE U TIOHUMaHHWE CYIIHOCTH JOCTYMHBIX O000IIEeHUH
MHPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH MX PA3BUTHS U CTAHOBJICHHS,;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHHS BELIECTB U XUMHUYECKUX
peaxiuii, HeOOXOAMMBIX ISl IPUOOPETEHUS YMEHHUI OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUYECKUX
SIBJIEHUM, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U MTOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHH U CHOCOOOB [EATENHHOCTH, CBS3aHHBIX C HAOMIOJeHHEM U OOBSCHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPaBHII 0€30ITaCHOTO 0OpaIeHUs C BEIECTBAMH.

Hapsiny ¢ atum, copepskarenbHas XapaKTepUCTHKA LIeJIeld U 3aJa4 U3y4eHUs MpeAMeTa B porpaMmme 1o
XUMHUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMHU MPUOPUTETAMH B CHCTEME CPEIHETO OOIIEeTro
obpazoBanus. CerofHsi B IMpeENoaBaHUd XUMUHM B OOJbIIEH CTENEHH OTHAETCS MPEANOYTCHHE MPAKTUYSCKOM
KOMITOHEHTE COJZIepKaHUsl 00ydeHHUs, OPUEHTHPOBAHHOW Ha MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa3oBaTebHON
OpraHu3aIiH, BIIAACIONIET0 He HAOOpOM 3HaHHM, a (YHKUMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMU U



YMEHHSIMH aKTHBHOTO TMOJIYYCHUS 3HAHUN U MPUMEHEHUS MX B PeaTbHOU KU3HU IS PEIICHUS MPAKTHYCCKUX
3ajay.

B cBsi3u ¢ 3TUM pu U3yYeHHUH TIpeaMeTa «XUMUs JOMUHHUPYIOIIee 3HaYeHHE TPUOOPETAIOT TaKKE LENU
W 33/1a4H, KaK:

ajanTanus OOy4YaloUIMXCS K YCJIOBUSM JAMHAMHUYHO DPa3BHBAIOILETOCs MHpa, (OpMHpPOBaHHE
MHTEIJUICKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY
INPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYalMAX, CBA3aHHBIX C BEIIECTBAMU M HUX
IPUMEHEHHEM;

dopmupoBaHHe Yy OOYYalOIIUXCS KITIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHLUH), HMMEIOLINX
YHHUBEpCAJIbHOE 3HAYCHHE I PA3IMYHBIX BHIIOB JICATEILHOCTH: PEUICHHs MPOOJIeM, TOUCKA, aHaiu3a |
00paboTku uHPOpMAIHH, HEOOXOAUMBIX JJIs MPUOOPETCHHS OTBITa JACSITSILHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B IMO3HAHHU XUMHH, a TAKXKE JUISI OLEHKHU C TIO3HMIIUN IKOJIOTUIECKON OE30MaCHOCTH XapaKTepa BIUSHUS
BEIIECTB 1 XUMHUYECKUX POIIECCOB HA OPTaHU3M UYEJIOBEKa U MIPUPOJHYIO CPEeay;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yYarOIIuXCs:
CIIOCOOHOCTH CaMOCTOSITEIBHO TPHOOpPETaTh HOBBIC 3HAHHS MO XMMHUU B COOTBETCTBHHM C >KU3HECHHBIMH
nOoTPeOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHbBIC HH(POPMAIIMOHHBIC TEXHOJIOTUH IS TOMCKA M aHajIi3a y4eOHOM
¥ HAYYHO-TIOMYJIIPHON HH(OPMAITH XHMHUYECKOTO COACPIKaHUS;

dbopMHpOBaHHE W pPa3BUTHE Yy OOYYAIONIMXCS ACCOIMATHBHOTO M JIOTUYECKOTO  MBIILICHHS,
HAOJII0OAATENBHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOJWMBI, B YACTHOCTH, IIPH
TUTAHUPOBAHHH U MPOBEICHUH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTaHHUE Yy 00yJaronmxcss yOSKIEHHOCTH B TYMAaHHCTUYECKON HANPaBICHHOCTH XUMHH, €€ BaKHOU
POJIM B PEUICHUU TIO0ATBHBIX MPOOJIEM PAIlMOHAILHOTO MPUPOIONOIB30BaHUS, MOMOJIHEHHS SHEPTeTUYCCKUX
PECYPCOB M COXPAHEHUS NPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO OTHOUICHHS K
IPUPOJIE U CBOEMY 370POBbIO, a TaK)Xe MPHOOPETEHHUs OIbITa HCIOJIb30BAHUS MOJIYYEHHBIX 3HAHMHA JUIs
MIPUHSTHS TPAMOTHBIX PEIICHHUI B CUTYAIIUSX, CBI3aHHBIX C XUMHUYCCKUMHU SIBJICHUSIMH.

B yuebHOM miiane cpegHero ooiiero oopa3zoBaHus npeaMer «XUMus» 6a30BOro ypoBHS BXOJUT B COCTaB
npeAMETHOUN 00acTu «EcTeCTBEHHO-HAYYHBIE MPEIMETHI.

OOmiee yMciaO 4YacoB, OTBEAEHHBIX ISl HM3YYEHHUS XUMHMHM, Ha 0a30BOM YpOBHE CpeaHero oOIIero
oOpa3zoBanusi, coctapisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 yac B
HEJIENO)

COJAEP)KAHUE OBYUYEHMUSI

10 KJIACC
OPTAHNMYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHUYeCKOH XUMUH
[Ipeamer oprannueckol XMMuU: €€ BO3ZHUKHOBEHUE, PA3BUTUE M 3HAUEHHE B IMOJYYEHUU HOBBIX BEUIECTB U
MarepraioB. Teopusi CTpOEHUsS OpraHUYECKUX coequHeHuil A. M. byrtiepoBa, €€ OCHOBHBIE MOJIOKECHHUS.
CrpykrypHble (popMysbl OpraHuYecKuX BellecTB. [ oMonorus, u3oMepusi. XuMUYeCcKasi CBsI3b B OPraHUUECKUX
COCIMHEHUSIX — OJIMHAPHBIE M KPATHBIC CBSI3U.

[IpencraBienne o kiaccu(UKAMKM OPTraHMYECKUX BellecTB. HoMeHkIaTypa opraHun4eckux COoeInHEHUN
(cuctemaTuveckas) ¥ TpPUBUATbHBIC Ha3BaHUS BAXKHEUIIINX MTPEJICTABUTENCH KIIACCOB OPTaHUUECKHUX BEIIECTB.

DKCIepUMEHTAILHBIE METOJbl M3y4eHHS BEIIECTB W MX NPEBPAIICHHI: O3HAKOMIJICHHE C O00pa3Iamu
OpraHMYECKHUX BEIIECTB M MarepualaMd Ha UX OCHOBE, MOJCIMPOBAHHE MOJIEKYJ OPraHWYECKHX BELIECTB,
HaONlIOJICHWE W OMUCAaHHE JCMOHCTPALMOHHBIX OIBITOB MO NPEBPAIICHUIO OPTaHMYECKHUX BEUIECTB MPH
HarpeBaHuM (TUTaBJICHHUE, OOYTIMBAaHNE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHH psif. MeTaH M 3TaH — NPOCTEHIINE MPEICTaBUTEIN
aJIKaHOB: (PM3MYECKHEe U XUMHUYECKHE CBONCTBA (pPEaKkIMU 3aMEIleHUs M TOPEHHS), HaXOXKJICHUE B MPHUPOJE,
MOJIyYEHUE U IPUMEHEHUE.



AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUHN psill. DTUIIEH U IMPOIUJIEH — MPOCTEHIINE ITPeICTaBUTENN
QJIKEHOB: (PU3MYECKHEe M XHMMUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMS, TaJOrC€HUPOBAHMS, THApATAIHH,
OKHUCJICHUS U TIOJIMMEPHU3AIINH), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyraauwen-1,3 u wmetwiOyranuen-1,3: cTpoeHHe, BaKHEHIIME XUMHUYECKHE CBOMCTBA
(peakiust monumepusaiun). [loaydyeHrne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTMYECKHH psa. AUeTwieH — MOpocTeliui
MIPEJICTABUTENh AJIKUHOB: COCTaB, CTPOCHHE, PU3NYCCKUE U XUMUYECKHE CBOMCTBA (PEAKIMH THAPUPOBAHUS,
raJloreHUPOBaHUS, THIpaTallii, TOPEHNUS ), TOTYUSHHE U IPUMEHEHUE.

Apensl. ben3on: cocrtas, crpoenue, Gpu3ndeckre 1 XMMHUYECKHE CBOMCTBA (pEaKlUy TajloreHUPOBAHUS U
HUTPOBaHUs), OJyYeHUE U MpUMeHeHue. Tonyon: cocmas, cmpoenue, guauieckue u Xumuieckue ceoucmasd
(peaxyuu 2ano2enuposanusi U HUMPOBAHUs), Noaydenue u npumeneHue. TOKCUYHOCTh apeHOB. I'eHeTHUecKast
CBA3b MEXAY YTJIE€BOAOPOAAMH, IPUHAIEKAIIMMH K Pa3IMYHBIM KJIACCAM.

[TpupoaHble HCTOUYHUKHU YrieBon0opoaoB. [IpuponHslii Ta3 u nomytHeie HeTsAHBIE Ta3bl. HedTh u e
npoucxoxaenue. CrocoObl mepepaboTku He(PTHU: TeperoHka, KPEeKHHr (TepMUYECKUM, KaTaTUTHYECKUN),
nuposu3. [IpoaykTer nepepaboTku HeTH, UX TPUMEHEHUE B IPOMBINICHHOCTH U B ObITY. KaMeHHBIN yroib 1
MPOJYKTHI €ro mepepadboTKy.

DKCIEepUMEHTAIBHBIE METOAbl M3y4YEHHUs BEIIECTB M MX IPEBPAIICHUI: O3HAKOMJIEHHE C oOpa3laMu
IJIacTMace, KayayKoB U pe3uHbl, kojuiekunu «HedTe» u «YTomnb», MoJIeIupoBaHUuE MOJIEKYIT YTIIEBOJAOPOIOB U
raJIOT€HOMPOU3BOIHBIX, TPOBEACHUE IPAKTUYECKON PaOOTHI: MOTyUYEHHE ITUIICHA U U3YUYEHHUE €0 CBOMCTB.

PacuérHble 3amaun.

Brruucienus mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00b€Ma, KOJUYECTBA UCXOIHOTO BEIIECTBA
WIN TPOJIYKTa pPEaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJIHOTO M3 HCXOAHBIX BEIIECTB WIIU
MIPOJYKTOB PEAKIUN).

Kucaopoacoaep:kamme oprannyeckue coeinHeHUs

[IpenenbHble OMHOATOMHBIE CHUPTHL. MeETaHON M 9TAaHON: CTPOCHHE, (DU3MYECKUE U XUMHUYECKHE
CBOMCTBa (peakiuy C aKTUBHBIMH METalIaMH, TaJoreHOBOAOPOJIaMH, TOpeHue), npuMeHeHne. Bogopoansie
CBSI3U MEXIY MOJICKYJIaMH CITUPTOB. JleiiCTBHE METaHOJIa U ATaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbI€ CIIUPTHL. ITUICHIJIMKOIb U TIUIEPUH: CTPOCHHE, PU3NIECKUE U XUMUYECKUE CBONCTBA
(B3aMMOJIeHCTBHE CO IIETOYHBIMUA METaVIaMH, KaueCTBEHHAs! peakKIius Ha MHOTOAaTOMHBIE CIUPTHI). JlelicTBue
Ha OpraHu3M 4yenoBeka. [I[puMeHeHne ruiepruHa u 3TUICHTIIUKOJIS.

deHoII: CTPOCHUE MOJIEKYJTBI, (PU3UUECKre U XUMUUECKHE CBOMCTBA. TokcuuHOCTh eHoa. [Ipumenenue
¢benona.

Anpnerunbl u kemonwsi. Dopmanbaeru, aleraabIerul; CTpoeHne, GU3NUECKHe U XUMHUECKHE CBOMCTBA
(peakuuu OKUCIICHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIINH ), TIOTyIeHHE U TPUMEHEHUE.

OHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIC KHUCIOTHL. MypaBbUHAas W YKCYCHas KHCIIOTBI: CTPOCHHE,
¢dbuznueckue M XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIMe s Kiacca KHUCIOT, Peakius 3TepUPUKAINN),
noydeHue u npumeHeHne. CTeapuHOBas W OJEHMHOBAsT KHUCIIOTHI KaK MPEJACTAaBUTEIN BBICIIMNX KapOOHOBBIX
KHCIOT. MbIJIa KaK COJTM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe ICHCTBUE.

Cnoxnble 3(hUpPBI KaK MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [HMApONu3 CIOXKHBIX 3PupoB. Kupsi.
I'uaponus xupoB. [IpuMenenue xupoB. buonoruueckas posb KUPOB.

VYrieBonbl: cocTaB, KilacCU(pUKAIUS YIIIEBOIOB (MOHO-, TU- U TIoJIMcaxapubl). ['JIoko3a — mpocTenmia
MOHOCaXapHuJ: OCOOCHHOCTH CTPOEHUS MOJIEKYNbI, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE C
ruapokcuaoM meau(ll), okucnenne ammuadHbiM pacTBopoM okcuaa cepedpa(l), BocctaHoBiIeHUE, OpOKEHNE
TIIIOKO3BI), HAXOXKJIEHUE B MIPHUPOJIe, MPUMEHEHUE, Ononorudeckas poib. @orocunre3. OpykTo3a Kak U30Mep
[JIFOKO3BI.

Kpaxman u nemmono3a kak npupojanbie noauMmepsl. CTpoeHre Kpaxmana U ueutono3sl. Gusnyeckue u
XMMHUYECKHE CBOICTBa Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs! PeaKIHsl C HOJIOM).

DKCIepUMEHTAIbHBIE METOJIbI M3Y4YCHHsI BEIIECTB M WX TMPEBpAICHUN: TpPOBEACHHE, HAOMIOICHUE U
ONMMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIHUHU OJHOATOMHBIX CIIMPTOB
(okucnenne osrtaHona oxcugomM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
ruapokcuaoM meau(ll)), ampaernnoB (OKuCICHHE aMMUAYHBIM PacTBOpPOM okcuya cepedpa(l) u ruapokcuaom
meau(ll), B3aumomelicTBUe Kpaxmaia ¢ HMOJOM), MPOBEACHUE MPAKTUYECKOW pabOTHI: CBOWCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.




Pacuérnpie 3amaymn.

Boruncnenus no ypaBHEHHI0O XUMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBAa UCXOJHOTO BELIECTBA
WIA TPOAYKTa PEaKIMH MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WIH
MIPOJYKTOB PEAKIUN).

A3oTCOAepKaIIe OPraHuIeCKUe COSAUHEHHUS.

AMUHOKHUCIIOTHL Kak amM(oOTepHble opraHuueckue coeauHeHus. dusznueckne U XUMUYECKHE CBOMCTBA
aMHHOKUCIIOT (Ha puMepe TIulrHa). buonornyeckoe 3HaueHNe aMUHOKHUCIIOT. [lenTu sl

benku kak mnpupogHble BBICOKOMOJIEKYJSIpHbIE coenuHeHHus. [lepBuunasi, BTOpUYHAasT U TpeTUYHAs
CTpYKTypa O€JIKOB. XMMHUYECKHE CBOWMCTBA OCIIKOB: THAPOJM3, ACHATYpalus, KayeCTBEHHBbIC PEaKIMH Ha
OeNKHU.

OKcIepUMEHTaIbHBIE METOJAbl HM3y4eHHs BEUIECTB M HMX NPEBpALlCHWN: HAOIIOJCHHE W OIHCaHHE
JI€MOHCTPALIMOHHBIX OIBITOB: JIeHATypalus OCJIKOB IIPU HarpeBaHUHU, [BETHBIE PEaKI[Ui OEIKOB.

BbicokoMo1eKy IsIpHbIE COeTMHEeHUs

OcCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYypHOE
3BEHO, CTENEHb TNOJMMEPH3alMH, CpeAHAs MoJeKyaspHas wmacca. OCHOBHBIE METOIBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUHN — MOJMMEPHU3aIUsl U MOJTUKOH ICHCAITHS.

DOKcIepUMEHTaIbHBIE METOJbl M3YyYCHHs BEIIECTB M WX MPEBpAIllCHHi: O3HAKOMJICHHWE C oOpas3maMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MexnpenMeTHbIe CBS3U.

Peanuzanust MeXIpeMETHBIX CBsI3€l P U3YyYSHHH OpraHndeckoil Xxumuu B 10 Kiiacce OCyIIecTBIseTCs
gyepe3 UCTOIb30BaHNE KaK OOUIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, SIBJISIOUINXCS CHCTEMHBIMHU
JUIS OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OOme ecTecTBEHHO-HAYYHBIE TOHSTHS: SIBICHHE, HAyYHBIH (aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIacCU(UKAIMs, NEPUOIUMIHOCTb, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOIETMPOBAHNUE.

@dusnka: Matepus, SHEPTHsl, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPreTUYeCKUl ypOBEHb, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETUUNHBI U €JMHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6uocepa, oOMeH BeLIECTB B OpraHusme, (GOTOCHUHTE3, OMOJOTHYECKU
aKTUBHBIE BelllecTBa (O€IKH, YTTIEBOIBI, KUPBI, (PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nHIIEBbIE NPOAYKTHI, OCHOBBI pAIlMOHAJIBHOTO TMHMTAaHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE 1 KOCMETUYECKHE TpenapaThl, MaTEpUaNIbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XMMHUU

XUMUYECKUH 37IeMEeHT. ATOM. SIpo aToMa, U30TOMbI. DIEKTPOHHAsE 000JI0YKa. DHEPreTHUECKUEe YPOBHH,
NOJYypOBHHU. ATOMHBIC oOpOuTamu, S-, P-, O- smemeHTbl. OCOOCHHOCTH pACHpEICICHHs] DJICKTPOHOB I10
opOUTaNIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTypalys aTOMOB.

[Tepnonnueckuit 3axkoH u Ilepuonnueckas cucremMa xuMudeckux sneMeHToB [[. Y. MenneneeBa. CBs3b
nepuojuveckoro 3akoHa u Ilepuoanueckoil cucteMbl xumuueckux osiemeHToB J[. . MenzaeneeBa c
COBPEMEHHOW TEOpPHEW CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMM MPOCTHIX U CJIIOKHBIX BEIIECTB IO TPYNIaM M MepruojaM. 3HaueHHE MEepUOJHMUECKOro 3aKOHa
B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHYECKash CBS3b. BUABI XUMHUECKOW CBA3M (KOBaJICHTHAs HEMOJSApHAs W
MOJISIpHAs, MOHHASA, METaJUTHYecKas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM XUMHUYECKON CBs3U (OOMEHHBIN
U JIOHOPHO-aKIeNTOPHBIN ). BomoponHas cBsa3b. BasleHTHOCTB. DIeKTpooTpUuLaTeabHOCTh. CTeneHb OKUCICHUSI.
WoHbl: KaTHOHBI M AHUOHBI.

BeriectBa MOJIEKYISIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MTOCTOSIHCTBA COCTaBa BeulecTBa. THITBI
KPUCTATIMYECKHUX PEIIETOK. 3aBUCUMOCTD CBOICTBA BEILIECTB OT TUIA KPUCTAUINYECKON PEIIETKH.

[Tonatue o aucnepcHbIX cuctemax. MICTHHHBIE M KOJUIOMIIHBIE pacTBOphHL. MaccoBasi JOJsl BELIECTBA B
pactBope.



Knaccudukanuss  HeopraHumueckux  coenuHeHud. HomeHkiarypa  HEOpPraHMYECKHMX  BELIECTB.
I'enernyeckas CBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUICIKAIIMX K PA3JIMYHBIM KJIaccaM.

Xumuueckas peaknus. Kiaccupuxanus XUMHUECKHUX PpEaKIUil B HEOPraHMYECKOM M OpTraHUYeCcKOi
XUMMHH. 3aKOH COXPAaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHEHMs U IPEBPAILCHUS DHEPIUHU IPU XUMUYECKHX
peakuusx.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pa3yinyHbIX (pakTopoB. OOpaTHMble peakiuu. XUMHUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYEeCKOTo paBHoBecus. [Ipunnun Jle [larense.

Onexrponutuyeckas auccouuanus. CunpHble U cinadble 3eKTponuThl. Cpena BOAHBIX PacTBOPOB
BEILECTB: KUCasi, HEUTpallbHasA, LIEIOYHAs.

OKHCAUTENTBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOAbl W3Y4YEHMsI BEIIECTB M UX MPEBpAICHUN: JIEMOHCTpauus TaOIuI
«Ilepuonuyeckas cucrema XxuMudeckux 31emMeHToB 1. M. Menzeneesa», u3ydyeHue MOJeNeld KPUCTAININYECKUX
pemeToK, HaOIIOICHHE W ONMCAaHHUEe JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIMBITOB (Pa3NIOKEHHE MEPOKCUIA
BOZAOpPOJAa B MPHUCYTCTBUM KaTajau3aTopa, OIpPENEICHHE Cpeldbl pacTBOPOB BEUIECTB C IIOMOIIBIO
YHUBEPCAJIbHOTO MHJMKATOpPAa, PEaKIMM HOHHOIO OOMEHAa), IMPOBEIECHHE INpaKkTUYecKol padoTel «BnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEAKLIUN.

Pacuérnsie 3anaun.

Pac4€rbl M0 ypaBHEHHSAM XMMHYECKUX PEAKIMM, B TOM YMCIE TEPMOXUMUYECKHE PACUETHI, PAaCUEThI C
HCIIOJIb30BAaHUEM ITOHATHS «MACCOBasl JOJIS BEILIECTBAY.

Heopranunueckasi xumms

Hemeramnsl. [lonoxkenne HemeraimoB B Ilepuonmyeckon cucreMe xumuyeckux siemeHtoB I .
MenieneeBa 1 0COOEHHOCTH CTpoeHUs1 aTOMOB. Du3nueckue cBONCTBA HEMETAJIIOB. AJUIOTPOIIUS HEMETAJIOB
(Ha mpuMepe KUCIopoa, cepbl, pocdopa 1 yriaeposa).

XUMHUYECKUe CBONCTBA BaKHEMIIMX HEMeTallioB (rajoreHoB, cepbl, a3oTa, (ocdopa, yriepoaa u
KpEMHUS1) U UX COEAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHne BaKHENIINX HEMETAUIOB U UX COCUHEHHM.

Meramnsl. [lonoxenne wMeramioB B llepuogumyeckoi cucreme xumudeckux dsaemeHtoB J[. .
MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuloB. OOmmue Quznueckue
cBoiicTBa MeTaiioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUUECKUH psijl HANIPSHDKEHUH METaIlJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIINX METANIOB (HATPUM, KalWid, Kambl[Mi, MarHui, allOMHUHHUNA, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COSTUHEHUH.

OO6u1re ciocoObl mosydeHus MeTayuioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

DKcrepuMeHTalIbHbIE METO/Ibl U3yUEHHUs BEILIECTB M UX MPEBPAIICHUN: N3yuyeHUe KOJUIeKIMH «MeTasl
U CIUIaBbl», OOpa3lOB HEMETAJUIOB, pELICHHE HSKCIEePUMEHTAIBHBIX 3aJad, HaONoJIeHHe M ONHCaHUue
JI€MOHCTPALIMOHHBIX U TJAOOPATOPHBIX ONBITOB (B3aUMOIEHCTBUE THAPOKCH A AIFOMUHHUS C PACTBOPAMH KHCIIOT
U 11IEJI04Y€el, KaUeCTBEHHBIE PEAKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuértnrie 3amaun.

Pacuérsl Macchl BemecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WM 00BEMY
OJIHOTO W3 Y4YacTBYIOLIUX B PEaKIMU BEIIECTB, pacué€Thl Macchl (00bEMA, KOJIMYECTBA BEILECTBA) MPOIYKTOB
peakLyu, €Clii OJHO U3 BEILECTB UMEET IIPUMECH.

XUMUA U )KU3Hb

Ponp xumuu B 00ecrieyeHMM 3KOJIOTMYECKOH, SHEPreTHUEeCKOM M MUIEBOH 0e30macHOCTH, pPa3BUTHU
MeauUrHbL. [[oHATHE 0 HayYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIUN.

[IpencraBnenus 00 0OIMMX HAYYHBIX MPUHIUIIAX POMBIIIJICHHOTO MOJyYSHHS BAKHEHUIITNX BEILIECTB.

YenoBek B MUpE BEUIECTB M MaTEPHUAJIOB: BaKHEHIIME CTPOUTENBHBIE MATEPHAIIbI, KOHCTPYKLIMOHHBIE
MaTepuaibl, Kpacku, CTEKJIO, KEpaMHUKa, MaTepuaibl AJIs JIEKTPOHMKH, HaHOMAaTEepUalbl, OPraHUYECKUE U
MUHEpaJIbHbIE yJ00pEHUs.

X¥vMHA U 310pOBbE 4YEJIOBEKA: IpaBUia MCIIOIb30BaHMS JIEKAPCTBEHHBIX IIpPENapaTroB, IIpaBHIIa
0€30I1aCHOT0 UCIIOJIb30BAHUS IPENapaToB OBITOBOI XMMHUHU B TIOBCEAHEBHOM KU3HH.

MexnpeaMeTHbIe CBS3U.

Peanuzarust MeXnpeaMeTHBIX CBSI3€H MPH WM3y4deHUH OOINe W HeopraHmueckod xumuu B 11 kimacce
OCYIIECTBIISICTCS YEpe3 HCIIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaKk W TOHATH,
ABJIAIOIINXCS] CACTEMHBIMH JUIsS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O IUKJIA.



OOmue ecTecTBEeHHO-HAYYHBIE TOHATHS: HAYYHBIH (DakT, THUIIOTE3a, 3aKOH, TEOpHsS, aHAIU3, CUHTES3,
KJ1accuuKanms, IepuoANIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPECHHE, SIBJIICHHE.

duznka: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII, PAIUOAKTUBHOCTbD,
MOJICKYJIa, YHEPTeTUUECKHI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (DU3NUECKUE
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHus3M, 3KocucTema, Ouochepa, Makpo- U MUKPOAIJIEMEHThI, BUTAMHHBI, OOMEH
BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIE MTOPO/IBI, TIOJIE3HBIC UCKOIIAEMbIE, TOIIIUBO, PECYPCHI.

TexHOoNMOrUs: XUMUYECKast MIPOMBILIUICHHOCTb, METAJTYPrus, TPOU3BOACTBO CTPOUTEIbHBIX MAaTEpPUAJIOB,
CEJIbCKOXO35UCTBEHHOE MPOU3BOJICTBO, MHINEBAs MPOMBIIIICHHOCTh, (hapMalleBTHUeCKasi MPOMBIIIJIEHHOCTD,
MPOU3BOJICTBO KOCMETHYECKUX IMPEnaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pUAOB, 3JIEKTPOHHAS
MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHN A ITPOI'PAMMBI 110 XUMHWU HA BA30BOM YPOBHE
CPEJIHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS 00YYaroIIMMHCS IPOrPaMM CPEIHErO
o01iero oopa3oBaHusl (JINYHOCTHBIM, METAPEAMETHBIM U NpeaMeTHbIM). HayuHo-MeToanueckoi OCHOBOM /11t
pa3paboTKM IJIAHUPYEMBIX DPE3YJIbTATOB OCBOCHHUS IMPOrpaMM CpPEIHEro o0mero oOpa3oBaHUS SBISIETCS
CHCTEMHO-/1€ATEIbHOCTHBINA OXOI.

B cooTBeTcTBUU C CHCTEMHO-AESTENbHOCTHBIM MOJX0AO0OM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHMUSI
npeaMera «XUMUs» Ha ypOBHE CpeJHero oouiero o0pa3oBaHus BbIJENEHBI CIEAYIOIINE COCTABISIOLIHE:

OCO3HaHHE 00YYaIOIIMMUCSA POCCUMCKON IpaKIAaHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIPEIENIECHHUIO;

HaJIM4Me MOTUBALIUU K 00YyYEHHIO;

L[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJEHHH JMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUI 0a30BOI HAYKH XUMHH;

TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLIMXCS PYKOBOJCTBOBATHCS B CBOEHM AEATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, IPUCYIIUMU 1IEIOCTHOM CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIMYME MPABOCO3HAHUS OSKOJOTMYECKOM KYyJIbTYpbl M CHOCOOHOCTM CTaBUTh MLEIM U CTPOUTH
KU3HEHHBIE TUIaHBbI.

JIuuHOCTHBIE pe3yJbTaThl OCBOCHUS MpenMeTa «XUMHs» JOCTUraloTcs B E€AMHCTBE Y4eOHOH u
BOCIIUTATEIbHOW JI€ATEIbHOCTH B COOTBETCTBUM C TYMaHHUCTUYECKHUMH, COLIMOKYJIBTYPHBIMHU, JYXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH U HJ€allaMH POCCHICKOTrO Ipa)KIaHCKOro OOIIecTBa, MPUHATHIMUA B 0OIIECTBE
HOpPMaMu M TpaBWIaMH MOBEAEHHUS, CHOCOOCTBYIOLIMMH IpOIlEcCaM CaMOIIO3HAHUS, CAaMOpa3BUTUS U
HPaBCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH 00YYaIOLIHXCS.

JlnuHOCTHBIE pe3ynabTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTpakalT cHOPMHUPOBAHHOCTH OIMbBITA
MO3HABATEIbHOM M NPAKTUYECKOH JEeATeNbHOCTH OOYYaIONIMXCS IO peain3allid TNPHUHATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCJIE B YACTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHHUs OOYyYaroIIMMHCS CBOMX KOHCTUTYIIMOHHBIX NpaB M OOA3aHHOCTEH, yBa)K€HUS K 3aKOHY U
IIPaBOIIOPAIKY;

IIPEJCTABICHUS O COLMATBHBIX HOPMAX M MIPABUIIAX MEKIMYHOCTHBIX OTHOLICHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATENBbHOCTH MPH CO3JAaHUHM YYEOHBIX MPOEKTOB, PEIICHUU
yueOHBIX U MM03HABaTEIbHBIX 33]a4, BHIIOJHEHUH XUMHUUECKUX YKCIICPUMEHTOB;

CTIOCOOHOCTH MMOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apryMEHTBI JPYTUX MPH aHaJIN3e
pa3IUYHbIX BUIOB y4eOHOU JEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HAaCJIEAUIO OTEUECTBEHHOW XUMUHU;



YBa)KEHUS K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH M MPAKTUUECKOTO NPUMEHEHUSI XUMHUHU, OCO3HAHUS
TOr0, YTO JOCTH)KEHUS HAyKH €CTh Pe3yJIbTaT UINTENIbHBIX HAOIIOJCHUN, KPOIMOTIMBBIX 3KCIIEPUMEHTAIbHBIX
IIOMCKOB, IIOCTOSIHHOTO TPYy/J1a YYEHBIX U IPAKTUKOB;

MHTEpeca M II03HABATENbHBIX MOTMBOB B IOJYYEHMHM M IOCJIEAYIOLIEM aHaiau3e HH(POpMalUU O
IIEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSIMU, U IPUHUMATh OCO3HAHHBIE
pEeLIeHNs, OpPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEJIEHUE M IOCTYNKM CBOMX TOBAPUILEH C NO3ULUI HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHHUE NOCIEACTBUN ITUX NOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MIOHMMAaHUs LIEHHOCTEH 370poBOro u Oe3omacHoro obpas3a >KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOJIIOZICHHST TIPaBWJI OE€30MacHOr0 OOpalleHUs] C BEMIeCTBAMH B OBITY, MOBCETHEBHOM XH3HH M B
TPYJAOBOM JESATEIBHOCTH;

MOHMMAaHUsI LEHHOCTH NPaBWJI HMHAMBUIYAJBHOTO M KOJUIEKTUBHOIO O€30MaCHOTO IOBEJACHUS B
CUTYalLUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HaHHUsS TOCJIEICTBUI W HENPHUATHS BPEIHBIX IMPUBBIUEK (YHNOTPEOJEHUS alKOroJisi, HapKOTHKOB,
KYpEeHHUs);

5) TpyaA0BOro BOCIMTAHMSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HMCCIEIOBATENbCKON JEsITEeIbHOCTH, OOLIECTBEHHO
MI0JIE3HOM, TBOPUECKON U IPYIUX BUJIAX JIESTEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4yacTHE B DPELICHWU MPAKTMYECKHX 3a/lad COLMAJbHON HampaBJIeHHOCTU (B
pamKax CBOEro Kjacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY HW3YYEHHUIO Mpodeccuil pa3IuyHOro poaa, B TOM UHCIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HaHUHN 110 XUMHUH;

YBa)KE€HHUS K TPYAY, JIIOASIM TPyJa U pe3yJIbTaTaM TPYLOBOU IEATENbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBUIYaJbHOW TpaeKTOpUM 00pa3zoBaHUs, Oyayiied npodeccuu
U peanu3aluy cOOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMMH,
MHTEPECOB U MOTpeOHOCTEN 00IIIEeCTBa;

6) 3K0J10rM4YecKOro BOCIUTAHMS:

9KOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHHUS K NMPUPOJE, KAK HCTOUYHUKY CYIIECTBOBAHUS >KU3HHM Ha
3emie;

MMOHUMAaHHUS IJI00ATbHOTO XapaKTepa dKOJOTUYECKUX MPOoOJIeM, BIMSHHUS SKOHOMHUYECKUX MPOIECCOB Ha
COCTOSIHME NPUPOIHON U COLUAIILHOMN Cpebl;

OCO3HaHHS HEOOXOIUMOCTH HCIIOJIb30BAHUS  JOCTHKEHUM XUMHUU JJI1  pEIIeHUusS BOIPOCOB
palMOHAaIBHOTO IPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPHUHOCAIIMX BPEN OKPYKAIOIIEH NPHUPOJHON Cpene, yMEHUus
IPOTHO3UPOBATh  HEOJArONpHUATHBIE SKOJIOIMYECKHE TOCHIEACTBUA MPEANPHUHUMAEMbIX JCUCTBHH U
MpPeoTBPALIATh UX;

HaJIM4YUs Pa3BUTOrO 3KOJOTHYECKOIO MBIIIJIEHHUS, 3KOJOTUYECKOW KYJIbTYpPBI, OIBITa JEATEIbHOCTH
HKOJIOTMYECKON HamnpaBlIeHHOCTH, YMEHHUSI PYKOBOJACTBOBATbCA MU B IMO3HABATEIbHOM, KOMMYHUKATUBHON U
COILIMAJILHOW MIPAKTUKE, CIIOCOOHOCTH ¥ YMEHHUS aKTUBHO IPOTUBOCTOSATH UJCOIOTHU XeMO(POoOHH;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH HAyKd U
0OIIIeCTBEHHON MTPAKTUKH;

MOHUMAaHMs CIEIU(PUKHA XMMUU KaK HayKH, OCO3HaHUS €€ poiu B (HOPMUPOBAHHM PAIMOHAIBEHOTO
HAy4YHOT'O MBIIIJICHHS, CO3/IaHUH LIEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIEM MUPE KaK O €IMHCTBE MPUPOJIbI
U 4YelloBeKa, B IMO3HAHWU TPHPOJIHBIX 3aKOHOMEPHOCTEH W pelleHHH NpoOJeM COXpaHEeHUs NPHUPOIHOTO
paBHOBECHS;

yOexKIEHHOCTH B 0COOOW 3HAYMMOCTU XMMUH ISl COBPEMEHHOM IMBHIM3AIMU: B €€ TYMaHUCTHUECKON
HaMpaBJICHHOCTU U BAXKHOM POJM B CO3/IaHMM HOBOW 0a3bl MaTepHaIbHOM KyJIbTYphl, PELICHUH II100AIbHBIX



npobJeM YCTOWYMBOIO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOM, MHUILEBOW U IKOJIOTUYECKOM
0€30IaCHOCTH, B Ppa3BUTUM MEAMLUHBI, OOECHEYEHMM YCIOBHM YCHEIIHOro Tpyda U 3KOJOTHYECKU
KOM(OPTHOH KU3HU KAKIOTO YeHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMaHMs CYIIHOCTH METOJOB IIO3HAHHUSA, MHCIIOJIB3YyEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOIB30BATh MOIydYaeMble 3HAHUS Ul aHaIu3a U OOBSICHEHUS SBJICHUN
OKPY’KaloIIEero MUpa M HPOMCXOIAIIMX B HEM HM3MEHEHWH, YyMEHHs JenarTh 0O0OCHOBaHHBIE 3aKJIIOUCHMs Ha
OCHOBE HAayYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C HEJIBIO MOTYyYeHUs JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BATh XMMUYECKUE 3HAHUSA I PELIeHUs MPoOJieM B pealbHbIX
KU3HECHHBIX CUTYalUsIX;

MHTEpEca K MO3HAHUIO U HUCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENPEephIBHOMY OOpa30BaHUIO M €aMOOOpa30BAaHUIO, K AKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUHM C )KMU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON 1S TETbHOCTH.

METAIIPEIJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHSI Y4eOHOro MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYUMBIE [ POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCS MEXKAUCIUILTHHAPHBIE (MEXKIPEIMETHBIE)
OOIICHAYYHBIE TIOHSTHS, OTPAXKAIONIWE IICJIOCTHOCTh HAYyYHOW KApTUHBI MHpa U CHEeIU(UKY METOIOB
MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, ABIICHUE, MPOIIECC, CUCTEMA,
Hay4HbId (aKT, TPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEI0oBaHUE, HAOII0EeHUE,
U3MEepeHHe, SKCIIEPUMEHT U APYTHUE);

yHUBEpCaJbHble  y4eOHBbIC JCHCTBUA  (TIO3HABAaTENbHBIE, KOMMYHHKATHUBHBIC, PETYJIATUBHBIC),
obecnieunBaromue (GopmMupoBaHHe  (PYHKIMOHAIBHOW TPAaMOTHOCTH M COIHUAIBHONH  KOMIIETEHIIUU
00yJaronmxcs;

CHOCOOHOCTh OOYYArOIIMXCS HCIONb30BaTh OCBOCHHBIE MEXKIUCHUIUITMHAPHBIE, MHPOBO33PEHUYECKHE
3HaHUS U YHUBEPCATbHBIC yUeOHbIC IEUCTBUS B TO3HABATEIILHON U COIIMAIBHON MTPAKTUKE.

MeTtanpeameTHble pe3yabTaThl OTPAKAIOT OBIAJCHUE YHUBEPCAIBHBIMH YYEOHBIMU MO3HABATEIbHBIMH,
KOMMYHHKATUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

OBi1aieHne YHHMBEPCAJILHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENNLHO (POPMYTUPOBATH U aKTyaIH3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OTpEeNEeNATh TEeNH JeATeTbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX JOCTHXKEHHUS, COOTHOCUTH
pe3yabTaThl JEATEIbHOCTH C MOCTABIEHHBIMU LEISIMU;

WCIIOIh30BaTh TPU OCBOEHWW 3HAHWMA TPUEMBI JIOTHYECKOTO MBIINIJIEHUS — BBIICIATh XapaKTepHBIE
MpU3HAKA TOHSATUH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIUE MOHSATHS JUIS
O0OBSCHEHHS OTJEIBHBIX (DaKTOB W SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3H MEXKTY N3YIaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHBHBbIC, 10 AaHAJIOTUH), BBHISBISTH
3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSIX, (DOPMYIUPOBATH BBHIBOBI U 3aKITFOUCHUS;

MPUMEHSITh B MpoIlecce MO3HAHUS, HCIONb3yeMble B XMMHH CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBATh MO/JIEIbHBIE IPECTABICHNUS — XUMUYECKUH 3HaK (CUMBOII) 3JIEMEHTa, XuMuieckas popmyia,
YpaBHCHHE XWMUYECKOW pEaKIMu — TPU PEIIeHHH Y4YeOHBIX IO3HABATEIBHBIX W MPAKTUYSCKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJENbHbIE MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3Y4aeMbIX
BEILIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

dbopMynupoBaTh LENH M 3aJa4dl HCCIEIOBaHMS, HCIOJB30BaTh IOCTABICHHBIE U CAMOCTOSITEIHHO
chOopMyITUPOBAHHEIE BOMPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI 111 (POPMHUPOBAHUS THIIOTE3HI IO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

BJIQJIETh HABBIKAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSI U TMPOBEACHUS YYEHMUECKUX SKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHUS HaOMII0AaTh 3a XOJJOM MPOIlecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €T0 Pe3yibTar,



¢dopmynupoBate 0000IIEHHST W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIICAOBAaHUS,
COCTaBJISATh 0OOCHOBAaHHBIN OTYET O NPOEIAHHON paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEAOBATENbCKOM U TMPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEIIEeHUs MPAaKTUYEeCKUX 3ajad,
IIPUMEHEHUIO PA3JIMYHbIX METOJIOB [IO3HAHUS.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATbCS B  PA3NUYHBIX HMCTOYHHKAX HMHPOpManuu (HAYYHO-TIONMYJSIpHAs —JUTEpaTypa
XMMUYECKOIO COJEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHera), aHaIM3UpOBaTh HHPOPMALHUIO
Pa3NUYHBIX BUIOB U (POPM MPECTABICHUS, KPUTUIECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEITPOTHBOPEUYHBOCTH;

(GbopMynMpOoBaTh 3ampochl M INPUMEHATh PA3JIMYHbIE METOJbl IpU IMOMCKe M 0TOOpe HH(popMaluu,
HEO0XOAUMOI 7151 BBIITOTHEHUS y4eOHBIX 33/1a4 ONPEeACIEHHOTO TUIIA;

IpUOOpeTaTh ONBIT HCIOJIB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH M Pa3IMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHMalbHYIO (opMy MpencTaBieHUs HHpopMmanuu (cxemsl, rpaduky,
yarpammbl, TaOJIUIbl, PUCYHKHU U JIPYTHE);

UCIOJb30BaTh HAyUHBIH S3bIK B KauyecTBE CpeACTBa IpuU paboTe ¢ XHUMHUYECKOH uH(popMmanuei:
NPUMEHSATh MEXIpeIMEeTHbIE ((PU3NYECKHe U MaTeMaTUYeCKHue) 3HAKU U CHMBOJIBI, (hopMyIibl, aOOpeBuaTyphl,
HOMEHKJIATYypYy;

HCIO0JIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIAHOCTH.

OgByajeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHAMMU:

3aJ]aBaTh BONPOCHI 10 CYIIECTBY OOCYXKIaeMON TeMBbI B XOJ€ JHaliora W/MiM JUCKYCCHH, BHICKA3bIBAThH
uzaeu, GopMyJIupoBaTh CBOU MPEATI0KEHNUS OTHOCUTEIIBHO BBIMOJIHEHUS MPeJI0KEHHON 3a/jauu;

BBICTYNIATh C MPEe3EHTAIEeN pe3yIbTaTOB 103HABATEIBHON JIEATENbHOCTH, OJIYYEHHBIX CAMOCTOSITENILHO
WIA COBMECTHO CO CBEPCTHHKAMHU IPHU BBIMOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTa, IPAKTUYEeCKOi paboThl MO
UCCIIETOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pean3alluyd yueOHOro MpoeKTa U (popMyIHpoBaTh BBIBOJBI IO
pe3yabTaTaM IMPOBEAEHHBIX HCCIEIOBAaHUN MyTEM COIVIACOBAHUS MO3MLUN B Xoze oOCyxaeHus u oOMeHa
MHEHUSIMHU.

OgByageHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMH 1eCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBIISITH CBOIO IO3HABATENbHYIO JESTENBbHOCTb, ONMpPENesis e€
LMW W 3aJjaud, KOHTPOJMPOBAaTh U IO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATH MpPEUIaraeMblii alropuTM
JIEUCTBUI MPHU BHITIOJIHEHUH YUEOHBIX U UCCIIEIOBATENBCKUX 3a1a4, BRIOUpaTh Hanbosee 3 PeKTUBHBIN cr1oco0
UX pEIICHUs ¢ YYETOM NOJyUYEHHUS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKIMAX;

OCYILIECTBISITH CAMOKOHTPOJIb CBOEH J€ATEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHBIE pe3ynbTaThl OCBOECHUS Kypca «OpraHudeckast XUMHUs» OTPaXKaroT:

c(OPMHPOBAHHOCTH TPEJCTABICHUH O XMMHYECKOH COCTaBIAIONICH €CTeCTBEHHO-HAYYHOM KapTHUHBI
MHUpa, POJIU XUMHH B TIO3HAHUU SBJIEHUN MPUPOJIbI, B (POPMUPOBAHUU MBINUIEHHUS] U KYJIbTYphl JIUYHOCTH, €€
(YHKIMOHATIBHOM T'PaMOTHOCTH, HEOOXOAMMOM JJsi pEeILIeHHs MPaKTHUECKUX 3a7ad M 3KOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPELE;

BJIQJICHUE CHUCTEMOM XMMMUYECKHMX 3HAHMM, KOTOpas BKJIOUYAET: OCHOBOIIOJIAralolMe IOHATHS
(XMMMUYECKMII ~ 9JIeMEHT,  aToM,  DJJEKTpOHHas  000JO0YKa  aToMa,  MOJIEKYyJa,  BaJEHTHOCTb,
3JIEKTPOOTPHUILIATEILHOCTh, XUMHUYECKasi CBSA3b, CTPYKTypHast ¢opmyia (pa3BEpHyTast U COKpalIEHHAs), MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIA O00BEM, yIIepoAHbIH cKeneT, (QyHKIHMOHAIbHAs IpyINa, pajukan, U30MepHs,
U30MEPBI, TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA M a30TCOAEpXkKAllUE COEIUHEHUS,
MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIDHBIE COCIMHEHMs); TEOPUU M 3aKOHBI (TEOpHs
CTpoeHMs opraHuueckux BeniectB A. M. byTiiepoBa, 3aKk0H COXpaHEHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUU; MUPOBO33PCHUECKHE 3HAHUSA, JICKAIME B OCHOBE IIOHUMAHUS NMPUYNHHOCTH H
CHCTEMHOCTH XWMHYECKUX SIBICHUH, (aKTOJIOTMYECKHE CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYCHUU U



0€30MMacHOM HCIIOIb30BAHUM BAXHEHIIUX OPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AESITETbHOCTU
YEJI0BEKa;

cOPMUPOBAHHOCTh YMEHUH BBIBISITH XapaKTepHbIC TMPU3HAKH TIOHSATHH, YCTaHABIMBATH UX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHS IPU ONMCAHUU COCTaBa, CTPOEHUS U INPEBpalICHUI
OPraHNYeCKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHUH UCMOIH30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS MOJICKYJIAPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OpMYyNl OPraHUYECKUX BEIIECTB M ypPAaBHEHUH XUMHUYCCKUX
peakluii, U3roTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BELIECTB IS WJUIKOCTPALMUM UX XUMHYECKOrO MU
IIPOCTPAHCTBEHHOI'O CTPOCHUS];

c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPHUHAJICKHOCTh M3YYCHHBIX OPraHUYECKHX BEIIECTB I10
UX COCTaBy U CTPOCHHIO K OIpENeNEHHOMY KIAcCy/TpyNIe COeIWHEHHH (YrIeBOAOPOABI, KUCIOPOA H
a30TcojiepKalllie  COCAMHEHMs, BBICOKOMOJICKYJISIPHBIE  COEOUHEHMs), JaBaTb MM  Ha3BaHHUsS IO
cucrematnueckoit HomeHnknatype (IUPAC), a Takke NUpPUBOIWTH TPHBHAIBHBIC HAa3BaHHs OTACIBHBIX
OpPraHMYECKUX BEIIECTB (STUJICH, MPOIWJICH, alleTUJIeH, STUJICHIJIMKOb, TIUIepuH, (eHol, (hopMaabaerus,
alleTajubJern]], MypaBbuHasi KUCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCJIOTA, TJII0K03a,
bpykTO3a, Kpaxmal, eJUII0JI03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHUS ONPENCNIATh BHIbI XUMHUYCCKOW CBSI3W B OPraHUYECKHX COCIUHEHUSX
(omMHApHBIC U KPAaTHBIC);

c(OPMHPOBAHHOCTh YMEHHS IPUMEHSTH TOJOXKECHUS TEOPUU CTPOCHHS OPTaHMYECKUX BemecTB A. M.
BbytnepoBa /s 00BsSICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpaHEHHS
Macchl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (DU3NUECKHEe U XMMHUUYECKHE CBOMCTBA
TUMUYHBIX TPEJCTaBUTENEH PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOIUJIEH,
arietusieH, Oyraauen-1,3, metunOyranueH-1,3, 6eH307, METaHOJ, 3TAHOJ, STUJICHIJIMKOIb, TIHULEPHH, (EHOT,
alleTanbJern], MypaBblHasi U YKCYCHasl KHCIIOTBI, TJIIOKO3a, Kpaxmall, IIeJUT0JI03a, aMUHOYKCYCHAsl KUCIIOTa),
WJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXAY HUMH YPABHEHUSIMU COOTBETCTBYIOLIUX XMMHUYECKUX PEAKIUH C
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKHU YTIEBOIOPOJAHOTO ChIPbs (HE(Th, TPUPOIHBIMA
ras, yrojib), CHOcOObI UX MEepepadOTKU U MPAKTUUECKOE MPUMEHEHHUE MPOTYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHHS MO0 XUMHUYECKHM ypaBHEHHSM (Macchl, 00BbEMa,
KOJIMYECTBA MUCXOJIHOTO BELIECTBA MM MPOJYKTA PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUW BIIAJIETh CHUCTEMOI 3HAHUN 00 OCHOBHBIX METOJAaX HAY4YHOI'O IMO3HaHUS,
UCTIONIb3YEMBIX B XWMHUHU TIPU HM3YUYEHUU BEIIECTB M XUMHUYECKUX SBICHHH (HAOMIOJeHUE, W3MEpeHHe,
AKCIIEPUMEHT, MOJICTUPOBAHKE), UCIIOIH30BaTh CUCTEMHBIC XUMHUYECKHWE 3HAHUS JJIs MPUHATHS PEIICHUNA B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUHN COONIOZATh MPaBUJIa TIOJI30BAHUS XUMUUECKONW TTOCYIIOM U JIa0OpaTOPHBIM
o0opy/noBaHUEM, a TakKe TpaBHUiia OOpaIlIeHUS C BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKLIUAMHU TIO
BBITIOJTHCHUIO JTA00OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHI IUIAHHPOBATh W BBIMOJHATh XMUMHUYECKHHA AIKCIEPUMEHT (TpEBpalleHus
OpPraHMYECKUX BEILIECTB IMPU HArPeBaHUM, MOJIYUYEHHE JTHJIEHA U HU3YyUYEHUE €ro CBOICTB, KauyeCTBEHHbBIE
peaKiuu OpPraHUYECKUX BEIIECTB, JCHATypalusi OENKOB MpPH HAarpeBaHWM, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBUM C TMpaBHJIaMU TEXHUKH O€30MacCHOCTH MpU OOpalleHWH C BeleCTBaMU U J1a0OpaTOPHBIM
0o0OpymOBaHUEM, TPEACTABIATH PE3yJIbTAaThl XUMHUYECKOTO OHKCIEPHUMEHTa B (OpMe 3amucH ypaBHEHHIA
COOTBETCTBYIOIIUX peakUuid U GOpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XUMHUECKYI0 WH()OPMAIIUIO, MOTYyIaeMyI0 U3
Pa3HBIX UICTOYHUKOB (CpeACTBa MacCcoBOM nHpopmaru, MHTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUIIA YKOJIOTUYECKH I[EIeCO00Pa3HOTO TIOBEICHUS B OBITY U
TPYZIOBOM JEATEIBHOCTH B LENAX COXPAaHEHHs] CBOETO 3J0POBbS M OKPYKAKOIIEW NPUPOAHOW CpEensl,
OCO3HaBaTh OMACHOCTb BO3CHCTBUSA HA UBBIE OPraHU3MBbI ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs
cmbica nokaszatens [1JIK, moscHATh Ha mpuMmepax crnocoObl YMEHBIICHHUS U MPEIOTBPALLEHUS UX BPEIHOTO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKa,;



Ui 00y4YalOIIUXCS ¢ OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE NPUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XUMHUYCCKUX SIBICHUN;

IV CIENBIX W CIA0OBUAALIMX OOYYalOIIUXCS: YMEHHE HCIOJb30BAaTh PEIbe(PHO-TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaitns ns 3amucu XuMuaeckux Gopmyi.

11 KJTACC

[IpenMeTHbI€ pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOPMUPOBAHHOCTh TPEJCTABICHUNA: O XMMHYECKON COCTABIISIFONICH €CTeCTBEHHO-HAYYHOU KapTHHBI
MHUpa, POJIU XHUMHH B MO3HAHUU SBIICHUN MPUPOJIbI, B JOPMUPOBAHUU MBIILICHUS U KYJIbTYpPbl JINYHOCTH, €&
(YHKIIMOHATBHOW TPaAMOTHOCTH, HEOOXOAMMOHN Ui pEUICHHS MPAaKTHYeCKHX 3a7ad W IKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U MPUPOJHON CPEIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHMM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIONMINE TOHSATHUS
(XMMHUYECKUI 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIDHBIA  O0BEM, BaJIEHTHOCTh, AJIEKTPOOTPHUIATEIIBHOCTD, CTENEHb OKUCIEHHUSA, XWMHUYECKas CBS3b
(xoBalleHTHAsi, HMOHHAs, METaJUIMYEeCKas, BOJOPOJAHASA), KPHUCTAJUIMYECKas pEIIETKa, THUIBl XUMHUYECKUX
peakuuii, pacTBOp, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, DICKTPOIUTHYECKAs JIUCCOLMAINS, OKHCIUTEINb,
BOCCTAaHOBUTENb, CKOPOCTh XUMHYECKOH peaKlMd, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON auccounanuu, nepuoandeckuid 3akoH [[. M. MenpneneeBa, 3aKOH COXpaHEHUsS MacChl
BEIIECTB, 3aKOH COXpPAaHEHUS M TNPEBpAIICHUS JHEPIHMH NpPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE MOHMMAHUS MPUUYUHHOCTUH U
CUCTEMHOCTH XHMHUYECKHUX SBIIEHUH, (DAaKTOJIOTHMUECKHE CBEIECHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU H
0€301acCHOM HCTIOJIB30BAHUHM BOKHEUIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOHN NEATETbHOCTH
YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHUM BBISBJISATh XapakTEpHbIE TMPU3HAKU TOHATHMA, YCTAHABIMBATh UX
B3aUMOCBA3b, MCIOJB30BATh COOTBETCTBYIOUIME MOHSTHS TNPU ONHCAHUM HEOPraHWYECKHX BEUIECTB M HX
IIPEBPAILCHHI;

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHS (JOPMYIT BEIIECTB
U YpaBHEHUH XUMHUYECKMX peakimi, cucremarndyeckyro HomeHknarypy (IUPAC) m TpuBnanbHble Ha3zBaHUS
OTJIENbHBIX HEOPTaHMUYECKUX BEIIECTB (yrapHbIi ra3, yrIeKUCIHbII ra3, aMMHaK, raméHas U3BeCTh, HeraméHas
W3BECTh, MTUTHEBAS COJIA, ITUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OMPEENATh BAJICHTHOCTh U CTETIEHb OKHCIIEHUS XUMUYECKUX AJIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOIO COCTaBa, BUJl XWMHUUYECKOW CBs3M (KOBAJIGHTHAs, HWOHHAs, MeTajuIMuecKas,
BOJIOPOAHAs) B COCIUHEHMSX, THUI KPHUCTAIUIMYECKOM pEIIETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJICKYJISIpHAsi, HWOHHAs, METATMYEeCKas), XapaKTep CpeIbl B BOJHBIX pacTBOpax HEOPTraHWYECKUX
COCIUHECHUI;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAaHUIECKUX BEIIECTB MO UX COCTABY
K ONpeNeN€HHOMY KJacCy/Tpynmne COeAMHEHUU (TPOCThIe BEIIeCTBA — METAUIbl M HEMETaJUTbl, OKCHUJBI,
OCHOBaHMS, KUCIOTHI, aM(OTEPHBIC THAPOKCHIBI, COJIH ),

chOpMUPOBAHHOCTh YMEHUH pacKpbhIBaTh CMBICI Mepuoaudeckoro 3akoHa JI. W. MenneneeBa wu
JIEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO M IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepPHU30BaTh dJIEKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKHUX DJIEMEHTOB
1-4 nepuonos [lepuoanueckoii cuctemMbl XumMudeckux iemMeHToB J[. 1. MenneneeBa, UCTIONB3Ys MOHITHS «S-,
p-, 0-3JIEKTPOHHBIC OPOUTATHNY, «IHEPTETHUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH U3MEHECHHUSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M MX COCIMHEHHWU MO mepuojam u rpynnam llepmoandeckoil cUCTEMbl XUMHUYECKHX
anemenToB 1. 1. Menaeneena;

chOPMHUPOBAHHOCTh YMEHHUM  XapaKTepu30BaTh (OMUCHIBATH) OONME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOM CBS3U MEXIY
HEOPraHWYECKUMH BEIIECTBAMU C TIOMOIIBIO YPABHEHHUI COOTBETCTBYIOINX XUMHUUECKUX PEAKIIMIA;

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHUYECKHE PEAKIHUU [0 PA3IMYHBIM IMPU3HAKAM
(4ucily ¥ cOCTaBy pearupyroliux BELIECTB, TEMIOBOMY (G (EKTy peakiuu, U3MEHEHUIO CTETEeHEH OKUCICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);



cOpPMUPOBAHHOCTh YMEHHH COCTaBISATh YpPaBHEHHS PEAKIUN pa3IUYHBIX THUIOB, TIOJMHBIE W
COKpalIEHHbIE YPaBHEHHS PEaKIMii HOHHOTO OOMEHa, YUUTHIBAs YCIOBHUS, MPU KOTOPHIX 3TU PeaKIUUu UAYT J0
KOHII;

c(OpMUPOBAHHOCTh YMEHHM POBOAUTDH PEAKIIUHU, MOATBEPHKAAIOIINE KAUYECTBEHHBII COCTaB PAa3IMYHBIX
HEOpPraHMYECKUX BEILECTB, paclo3HaBaTh ONBITHBIM IYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCT, YMEHUH pPACKPBIBaTh CYHIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHHA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX PeaKLUid;

c(OPMHPOBAHHOCTh YMEHUI OOBSACHATH 3aBHCHMOCTH CKOPOCTH XHMHYECKOW PEAKIMU OT PAa3IMUHBIX
(bakToOpoB; XapakTep CMEHICHHs XUMHYECKOIO0 pPABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUA
(npunuun Jle [larense);

cOpPMUPOBAHHOCTh YMEHUN XapaKTepH30BaTb XHWMHUYECKHE TIPOIECCHI, JieXkallue B OCHOBE
MPOMBIIJICHHOTO TOJMYYeHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCThH IMPEICTABICHUNA 00
OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYMCICHUS C HUCIIONB30BAHUEM TIOHATHS «MaccoBasi JOJIS
BEIIECTBA B PacTBOpEe», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKHX PEAKIMSIX, MAcChl BEIIECTBA WIIH
00BEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 yJACTBYIOIIUX B PEAKIHH
BEIIECTB, TEIIOBOro 3(deKra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUsS MAacChl BELIECTB, MPEBPAIICHUS H
COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKON MOCYA0N U J1a00paTOPHBIM
o0OpyJIOBaHMEM, a TakXKe IpaBHja OOpamleHHWs C BEIECTBAMH B COOTBETCTBHUH C HHCTPYKLIHUSMH 10
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHI IJIaHUPOBATb W BBINOJHATh XMMHMYECKUN SKCIEPUMEHT (pa3iiokKeHHe
NIEPOKCHJIA BOAOPOJA B MPHUCYTCTBUHU KaTalu3aTopa, ONpPENEICHHE CPEAbl PACTBOPOB BEILECTB C IOMOILBIO
YHUBEPCAJIbHOTO WHIUKATOpA, BIUSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIMH, PeaKIuu
MOHHOTO OOMEHa, Ka4eCTBEHHbIE PEaKIMH Ha Cynb(haT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS,
pellIeHre SKCIIEPUMEHTAIBHBIX 3a/a4 1o TemaMm «Metamisl» U «HemeTamisl») B COOTBETCTBUU C IpaBHJIaMU
TEXHUKH O€30IaCHOCTH NpU OOpallleHUH C BEIIEeCTBAMU M Ja0OpaTOpHBIM O0OpYyIOBAaHHEM, MPEICTABIATH
pe3ysbTaThl XMMHUYECKOTO0 JKCIepuMeHTa B (OpMe 3alHuCH YPaBHEHHH COOTBETCTBYIOIIMX peakUuil u
(GbopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XUMHUUYECKYIO MH(OPMALIKIO, MTOIYYaeMYyI0 U3
pa3HbIX HCTOYHHUKOB (CpPe/ICTBA MACCOBOIl KOMMYHUKaLUU, IHTEpHET U ApYyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh TTPaBUiIa YKOJIOTHUYECKHU 11€JIECO00pa3HOTO TTOBEJACHUS B OBITY U
TPYAOBOW JEATEIIBHOCTH B IEJIAX COXPAHEHHsS CBOErO 3/I0pOBbS U OKPYXKAIOUIEH NPUPOJHOM Cpenbl,
OCO3HaBaTh OIACHOCTb BO3JEHCTBUS HA KUBBIE OPraHU3MBlI OINpPEAENEHHBIX BEIIECTB, MOHUMAs CMBbICI
nokazarenss IIJIK, mosicHaTh Ha mnpumepax crnocoObl yMEHBIIEHUS W MPEJOTBPALCHUS HX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

e O0YYaroIUXCs C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS: YMEHHE HpPUMEHSTh 3HAaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN;

IUI CIENBIX W CIA0OBUAALIMX OOYYaloIIUXCsA: YMEHHE HCIOJb30BaTh PEIbe(HO-TOUEUHYIO CHCTEMY
o0o3Hauenuii JI. bpaitis 11 3anucu XuMu4eckux GopMyIl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM Konrpoar IIpaxkruue- (uudposBbie)
n/n IIpOorpaMmmabl Bcero HbIE CKHe oﬁpasosaTe.ﬂb
padoThI padoThI HbI€ pecypchbl
Pasnen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XUMUM
[IpenMeTt opraHuYeCKON XMMUU.
11 Teopust cTpoeHUsI OpraHUYECKUX 3
coequuenuit A. M. bytinepoBa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — aTKAHBI 2
29 HenpenenbHbie yrieBogopoab: 6 1
' AJIKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0POIbI 2
24 [TpupoaHbIe HCTOUHUKH 3 1
' YTJIEBOJOPOAOB M UX TIepepadoTKa
Utoro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyecKue CoeAuHEHNUs
3.1 Cruptel. @enon 3
39 Anbneruasl. KapOOHOBBIE KHCIIOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VYriaeBoasl 3 1
Hroro no pasneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus
4.1 ‘ AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no paszneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIE COeUHEHUSA
5.1 ‘ [Tnactmaccel. Kayayku. Bonokna 2
Uroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 2 2

ITPOTPAMME




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM Konrpoanr  Ilpakru (undposbie)
n/n NpOrpamMmbl Bcero  HbIE YyecKHe o0pa3oBaTejibHbIE
padoTbI padoTbI pecypcbl
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonuueckuii 3aKOH U
11 [lepuonuueckas cucrema 3
XAUMHYECKUX djeMeHToB /I, U.
MenpeneeBa
CrpoeHue BeliecTsa.
1.2 4
MHoroob6pa3ue BeniecTn
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no pazneny 13
Pasnen 2. Heoprannueckas xummusi
2.1 Mertamibt 6 1
2.2 Hemeramisr 9 1 1
23 CBs13b HEOPraHUYECKUX U 5
' OpraHUYECKUX BEUIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O 34 5 3
ITPOI'PAMME




INOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJn-
Hble
padoThI

IIpakTu
YyecKue
padoThI

Jlara
usyue
HUS

JJIeKTPOH-
HbIE
undgposbie
o0pa3oBa-
TeJIbHbIE

pecypchl

[IpenMer opraHuyecKkoil XuMuu, e€
BO3HUKHOBEHHUE, PA3BUTHE U
3HaYCHHE

Teopust CTPOCHUST OPraHHUUECKUX
coenurenuit A. M. byrneposa, e€
OCHOBHBIE TTOJIOKECHUS

[IpencraBnenue o knaccudpurkanum
OpPTraHMYECKHX BEIIECTB.
Homenknarypa (cucrematudeckas)
Y TPUBUAIIbHBIC HA3BaHHS
OpTraHN4YCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUECKUH Psifl

MeraH 1 3TaH — IpOCTEUIIne
IIPEACTABUTENH AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTHUJIEH U IPOIUIIEH —
IIPOCTEUIINE MTPEACTABUTENH
AJIKEHOB

10

[IpakTuueckas pabora Ne 1.
«[lomyuenue sTUNIEHA U U3yUEHHE
€ro CBOMCTB»

Anxanuensl. byraguen-1,3 u
metunoyraauen-1,3. [lomyuenue
CUHTETHUYECKOTO KayuyyKa 1 PE3UHbI

AJKHMHEL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKHMA Psi.
AueTuieH — npocTeimumi
MIPEJICTAaBUTEND aJIKHHOB

11

12

Brruucnenust no ypaBHeHUIO
XUMHYECKON PeaKIuu
ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

13

I'eneTnueckas cBsI3b
YTJIEBOJOPOAOB, MPUHAICKAIUX K
Pa3IMYHBIM KJlaccam

14

[IpupoaHbIe ICTOYHUKH




YTJIEBOJIOPOAOB: IPUPOHBIN Ta3 U
HOIyTHBIE HEPTSHBIE ra3bl, HEPTH U
HPOJYKTHI €€ mepepaboTKu

15

16

[TpupoaHbIE HCTOYHHUKH
YIJIEBOJOPOAOB: IPUPOAHBIN a3 U
MONyTHBIE HE(DTAHBIC Ta3bl, HEPTh U
IPOAYKTHI €€ epepaboTKu
KonTponpHas padora mo pazaeny
«YTIIEBOIOPOJIBI»

17

18

IIpenenbHble OTHOATOMHBIE
CHUPTHI: METAHOJI U ATAHOIL
Bonopoanas cBs3b

MHOroaroMHbIE CIIUPTHI:
STWJICHIVIMKOJIb U INIULIEPUH

19

denomn: CTPOCHUC MOJICKYIIbI,
(1)I/I3I/I‘~I€CKI/I€ N XUMHNYCCKHEC
CBOﬁCTBa, IMPUMCHCHHC

20

21

22

Anbneruasl: GopManbIaeTua u
aneTaapaerusl. AleToH
OnHOOCHOBHBIE NpPEEIbHbIE
KapOOHOBBIE KUCIIOTBI: MypaBbHHas
U YKCyCHast

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CTeapI/IHOBaSI H OJICMHOBasa
KHCJIOTBI, KaK IMMPEACTAaBUTCIIN
BBICIIIHUX Kap6OHOBBIX KHUCJIOT

24

ME1a Kak COJIH BBICIINX
KapOOHOBBIX KUCIIOT, UX MOTOIIEE
JeUCTBUE

25

CrnoxHble 3(hupbl KaKk TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIO’KHBIX 3(prpoB

26

27

28

XKupsl: ruaponus, npuMeHeHue,
Ouosoruveckas poJib KUpPOB

YTrneBoasl: coCcTas,
Kknaccudukanus. Baxneiime
MPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

Kpaxman u nemnronos3a kak
IIPUPOJHBIE ITOTUMEPBI

29

KonTtponbHast pabota o pazaeny
«Kucnopoaconepxaiine
OpPraHMYECKUE COCTMHEHHS

30

AMMHBI: METHJIAMHUH M aHUJINH




AMHHOKHUCIOTHI Kak aM(pOTepHbIE
OpraHUYECKHUE COCAUHEHUS, UX

31 1
OHOJIOTHYECKOE 3HAUYEHHUE.
IlenTn bl

32 benku xak npupoaHbie 1
BBICOKOMOJICKYJISIPHBIE COCTMHEHUS

33 OCHOBHBIC TTIOHATHS XUMHHU § 1
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
OCHOBHBIC METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX 1
coequHenui. [1macTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/
n

KoanuecTBo 4acoB

KoHurtpoJsb
Bcero  HbIe
padoThI

Tema ypoka

XUMHUYECKUH IIEMEHT. ATOM.
DNIeKTpOHHAass KOHPUTYpaIus 1
aTOMOB

Ilepuoauueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB 1. 1.
MeneneeBa, UX CBSI3b C
COBPEMEHHOM TEOpPUEH CTPOEHUS
aTOMOB

IIpakTu
YyecKkHue
padoTshI

Jlara
usyue
HUSA

DJIEKTPOH-
HbIE
uudposeie
o0pa3oBa-
TeJIbHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHMUSI

CBOMCTB XUMHUYECKHUX IEMEHTOB U

UX COCIMHEHHUH 110 Tpynram 1

nepuoaaM. 3HaueHue 1
IIEPUOIUYECKOTr0 3aKOHA U CUCTEMBI
XUMHYECKHX diemMeHToB JI. M.

MeHieneeBa B pa3BUTHU HAyKU

Crtpoenue BemecTBa. XuMHUUECKast
CBSI3b, €€ BUJIbl; MEXAHU3MBI
00pa3oBaHus KOBAJIEHTHOM CBSI3H.
Bonopozanas cBs3b

BaneHTHOCTb.

DIIEeKTPOOTPULIATETLHOCTb.

Crenenb okucieHus. BemlecTsa 1
MOJICKYJISIPHOTO H

HEMOJIEKYJISIPHOTO CTPOCHHUS

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
Uctnaueie u KOJIJIOUIHBIC
pactBOpbl. MaccoBast 107151
BEIIIECTBA B PACTBOPE

KHaCCI/I(bHKaI_[I/Iﬂ U HOMCHKJIAaTypa
HEOPTaHNUYCCKUX COG)II/IHCHI/II\/'I.
I'eneTnueckas CBAI3b 1
HCOPTaHNYCCKUX BECIICCTB,

Pa3JINYHbIX KJIACCOB

Knaccugukarus XuMruuecKkux
peakurii B HEOPraHMYECKON U
OpraHMYECKON XUMHUHU. 3aKOH
COXpaHEHUS MaCChl BEUIECTB; 3aKOH
COXpaHEHHUs U IIPEBPAILCHUS
SHEPrUuu NpU XUMHYECKUX




peaKIusx

10

11

12

Cxopoctb peaknun. OOpaTuMbIe
peakuuu. XuMHU4YECKOE pAaBHOBECUE

[IpakTuueckas padora Ne 1.
«BnusHue pa3nnyHbIX (paKTOPOB HA
CKOPOCTb XUMHUYECKOU PEaKLIUN»

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TonaTHE 0 BOAOPOIHOM
nokasatene (PH) pactBopa.
Peakuuu nonsoro oomeHa.
['maponn3 opraHuvecKux u
HEOPTaHMYECKUX BEIICCTB

OKHCIUTENBHO-
BOCCTaHOBHUTEIIbHBIC PEAKIINH.
[TonsiTHE 00 MEKTpOIH3E
pacIuIaBoB U paCTBOPOB COJICH

13

14

KonTponbhas pabota no paszueny
«TeopeTnyeckre OCHOBBI XUMHUM

Mertamisl, UX MOJ0KECHHUE B
[Tepuoanueckoii cucreme
XUMHYECKUX 3jieMeHToB J[. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoenust atoMoB. O01IIe
dbuznyecKkre CBOMCTBa METAIIIOB

15

CIutaBsl METAIIOB.
DIEKTPOXUMUYECKUN PSITT
HaANPSDKEHUH METalIoB

16

XHUMHUYECKHE CBONCTBA BAXKHEHIIIMX
METaIIJIOB (HATPUiA, KaIuii,
KaJIbIIMI, MarHui, aIFIOMUHAN) U UX
COE€IUHEHMI

17

18

XUMHUYECKUE CBOWCTBA XpOMa,
MeOU U UX COEIUHEHUI
XUMHYeCKHe CBOMCTBA IIMHKA,
JKeJie3a U UX COSTUHEHUHN

19

[IpaxkTuueckas padora Ne 2.
"Pemenne sKkCiepUMEHTAIBHBIX
3a7a4 no teMe «MeTauie»"

20

Hemerannbl, X MOJ0KEHUE B
[Tepuoauueckoil cucteme
XUMHYECKHX d1eMeHToB /1. M.
MenneneeBa 1 0COOCHHOCTH
CTPOEHHUSI aTOMOB

21

®u3nuecKue CBOMCTBAa HEMETAIIOB.
AmoTponus HEMETauIoB (Ha
npuMepe KUCIOpoia, Cephl,
docdopa u yriaepona)




XnUMHUYecKre CBOMCTBA IrajlOreHOB,

22 - 1
Cephbl U UX COCIMHEHUM

23 XuMHYeCKHE CBOMCTBA a30Ta, 1
docdopa 1 UX COCTUHECHUIA

24 XUMHYECKUE CBOMCTBA yriiepoa, 1
KPEMHHUSI U UX COCTMHEHUI

o5 [IpruMeHeHne BaxHEUIINX 1

HEMETAJJIOB U UX COEIMHEHUIN

O00011IcHIE U CHCTEMATHU3AIINS

3HaHuM 1Mo TeMe «HemeTaby.

26 Boluncnenus no ypaBHEHUAM 1
XUMUYECKHUX PEaKIui 1

TEPMOXUMHUYCCKHE PACUETHI

[TpakTuyeckas padora Ne 3.
27 «Permmenune sKcrepuMeHTaIbHbIX 1 1
3aja4 1o reme "Hemeranmsr'"»

KonrtponbHas padora mo remam

28
«Mertamiae» 1 «HemeTramisry»

Heoprannveckue 1 OpraHn4ecKue
29 KucinoTsl. Heoprannueckue u 1
OpraHUYeCcKUe OCHOBAHUS

AmboTepHbIC HEOPTaHUICCKUE
OpPraHUYeCKUE COCTUHEHHUS.

30 I'eHeTHueckas CBSI3b 1
HEOPraHMYECKUX U OPraHHYECKUX

BEIIECTB

Ponps xumun B o0ecrieueHnn
JKOJIOTMYECKOW, SJHEPIreTUYECKON U

31 . 1
MUTICBON O€30MMACHOCTH, Pa3BUTHHI
MEIUIIUHBI
[TpencraBienust 06 0OmUX

30 HAYYHBIX TPUHIIATIAX 1
MPOMBINIJICHHOTO TTOTy4eHUs
BaKHEHIIINX BEIIECTB

33 YenoBek B MUpPE BEIIECTB U 1
MaTepuasoB

34 XuUMHS U 310pOBbE YEIIOBEKa 1

OBILIEE KOJIMYECTBO HACOB I10 34 5 3
ITPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YAEHUKA

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA
HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






