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NOACHUTEJIBHASA 3ATINCKA

[IporpaMma mo XxMMHHM Ha YpOBHE cpenHero odmiero oopa3zoBanus pazpadorana Ha ocHoBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoii @enepanun», TpeOOBaHUI K pe3ylbTaTaM
ocBoeHMs (emepanbHOl 00pa3oBaTENBHON MpPOrpaMMbl  cpefaHero obmiero obpaszoBanus (DPOIT COO),
MpeCTaBIeHHBIX B DefepanibHOM TOCYAapCTBEHHOM oOpaszoBatenbHoM crangapte COO, ¢ yuérom Konnenuun
npenojaBaHus y4yeOHOro mpeaMeTa «XUMHS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit Peneparum,
peanu3yIONMUX OCHOBHBIE 00pa3oBaTENbHBIC IMPOrPaMMBI, W OCHOBHBIX MOJNOKEHHH «CTpaTeruu pa3BUTHS
BocniuTanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacnopsixenne [IpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOJIXOJIOB K pa3pabOTKe MPOrpaMMbl MO0 XUMHH, K ONPEICIICHUIO OOIel cTparernu o0ydYeHWUs,
BOCIIUTAHUSL M Pa3BUTUSl OOydalOIIMXCs CpencTBamMH y4deOHoro mpeamera «Xumus» g 10-11 kimaccoB Ha
0a30BOM YpPOBHE cOCTaBWIU KoHIenTyaidbHble monoxenns ®I'OC COO o B3auMo0OYCIOBICHHOCTH IICIICH,
COJIepKaHUs, Pe3ybTaTOB 00yUYeHHUsI U TPEOOBAHUI K YPOBHIO TIOATOTOBKU BHITYCKHUKOB.

Xumuueckoe 00pa3zoBaHue, MOMy4aeMoe BBITYCKHUKaMU 00I1e00pa3oBaTeNbHON OpraHU3aluy, SBISETCS
HEOThEMJIEMOH YacTbl0 WX oOpa3oBaHHOCTH. OHO CIY)XKHT 3aBEpIIAOIIMM OTAallOM pealM3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIFOUEBBIX I[EHHOCTEW, MPHUCYIIUX IETOCTHOH CHCTEME XHMMUYECKOTO
00pa3oBaHus. DTH IIEHHOCTH KacaloTCsl MO3HAHMS 3aKOHOB TPUPOJIBI, (POPMUPOBAHMSI MUPOBO33PEHUST M 00IIEH
KyJBTYPBI YeJIOBEKa, a TaKKe HKOJOrHYecKd OOOCHOBAHHOTO OTHONICHUS K CBOEMY 3/I0POBBIO M TPUPOIHON
cpene. Peanmmsyercs xmmmudeckoe 00pa3oBaHHMEe OOYUYAIOIIMXCS HA YPOBHE CpPETHEro o0Imero oOpa3oBaHUs
Cpe/ICTBAaMH Yy4eOHOro mpeaMera «XUMUs», CoAepKaHUe W IIOCTPOSHHE KOTOPOro OIMPE/IeNieHbl B IIporpaMMe 110
XMUMUU C y4€TOM crienn(UKA HAyKW XUMHH, €€ 3HAa4eHHS B MO3HAHWHM TPHUPOJBl U B MATEPHAIBHON >KU3HU
o01ecTBa, a Takke ¢ y4€roMm oOIIMX IIeel U MPUHIIAIIOB, XapaKTEPU3YIOINX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero odiiero oopaszopanus B Poccuiickoii deneparuu.

XUMUsI KaK dJIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COO0YI0 pOjib B COBPEMEHHOMN IMBUIIH3AIINH, B
CO3JJAaHMH HOBOW 0a3bl MarepuaibHOW KyiabTyphl. OHa BHOCHT CBOW BKIaJ B ()OPMHPOBAHHE PAMOHAILHOTO
HAYYHOTO MBIIUICHVSI, B CO3/IaHUE IIEIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIeM MHPE KaK O €AUHCTBE IPUPOIBI
W 4eloBeKa, KoTopoe (OopMHpYeTCs B XMMHUHM Ha OCHOBE MOHWUMAHHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro
MHUpa, OCO3HAHHS B3aUMOCBSI3U MEXKIYy CTPOCHUEM BEIECTB, WX CBOHCTBAMHU M BO3MOXKHBIMHU OOJAaCTAMH
MPUMCHEHHUSI.

TecHo B3aMMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMH HAYKaMH, XHMHS CTalla HEOTHEMJIEMOH YaCThIO
MHUPOBOH KYJNBTYpBl, HEOOXOAWMBIM YCIOBHEM YCICITHOTO TPpyJa M KH3HH KaXJOro UieHa oOIIecTBa.
CoBpeMeHHasl XMMHUsl KaK HayKa CO3WATeNlbHAs, KaK HayKa BBICOKAX TEXHOJIOTHI HampaBlieHa Ha peElIcHUe
I00ATBHBIX TPOOIEM YCTOWYHBOTO pA3BHTHSI YENIOBEYECTBA — CHIPBEBOM, HHEPIeTUYECKOH, MHIIEBOMH,
9KOJIOTHYECKOI 0€30MaCHOCTH U OXPaHBI 3/I0POBbSL.

B coorBercTBHM ¢ OOIMMMH TENSIMA M TPHHIIUIIAMH CPEIHET0 OOIIEero oOpa3oBaHHUS comepykaHue
mpenmera «Xumus» (10-11 xmaccer, 0a30BBI YpOBEHb HM3y4UEHHs) OPHUEHTHPOBAHO TPEHMYIIECTBEHHO Ha
OOMIEKYIPTYPHYIO TOATOTOBKY OOYyYalOMIMXCs, HEOOXOINUMYI0 WM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OPHEHTHPOB, YCIICITHOTO BKITFOYCHHS B KU3Hb COIIMYMa, TPOJIOJDKEHHS 00pa30BaHUs B Pa3IMYHbBIX O0JIACTSIX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUCH.

CocTaBnsonmMy npeaMera «XuMus» SBISIOTCS 0a30BbIe Kypcehl — «Opranudeckas xumus» U «O0mas u
HEOpraHWYecKass XUMHUsI», OCHOBHBIM KOMIIOHEHTOM COJICPXaHHS KOTOPBIX SBJSIFOTCS OCHOBBI 0a30BOW HAayKH:
cUcTeMa 3HaHWH M0 HEOPTaHNYECKOW XUMUH (C BKIIFOUSHHEM 3HAHUHA U3 O0IIeil XMMHUH) U OPTaHUIECKON XUMHUU.
dopMHUpOBaHUE TAHHOW CUCTEMBI 3HAHWU MPH U3YyUCHUU MpeMeTa 00eCeurBacT BO3MOXKHOCTh PACCMOTPEHUS
BCEro MHOT000pa3Hs BEIECTB HA OCHOBE OOINUX MOHATHIA, 3aKOHOB U TCOPHIA XHMUH.

Crtpykrypa comepxaHusi KypcoB — «Opranudeckas xumus» u «OOIIas W HEOpraHWYecKas XUMUD
chopMUpOBaHa B MporpaMme MO0 XUMHH HA OCHOBE CHCTEMHOTO MOJAXOJa K W3y4YeHHIO0 yueOHOro MaTepHaia u
00ycIioBlIeHa UCTOPHUYECKA OOOCHOBAHHBIM Pa3BUTHEM 3HAHUHN Ha OMPENCNEHHBIX TEOPETUUCCKUX YPOBHsX. Tak,
B Kypce OpraHMYECKOH XWUMHH BEIIEeCTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHYECKOW TEOPHH CTPOCHUS
OpPraHUYECKUX COSITUHEHUH, a TAKKE HA YPOBHE CTEPEOXMMUYECKUX U AJIEKTPOHHBIX TPENCTABICHUN O CTPOCHUHN
BemiecTB. CBefeHUs1 00 M3y4YaeMbIX B Kypce BEIECTBax JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB A0 CIOXHBIX
OMOJIOrMYECKH aKTUBHBIX COSAMHEHHN. B Kypce opraHMueckoil XMMHUM NOTy4YaloT pa3BUTHE CPOPMUPOBAHHBIE HA
YPOBHE OCHOBHOTrO oOmiero o0pa3oBaHusl I[E€pBOHAYANbHBIE MPEACTABICHUA O XHMHYECKOH CBA3H,



KJIACCU(PUKAIMOHHBIX TPH3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIISCTB OT HUX CTPOCHHS, O XUMHUYECCKOH
peaxuu.

[log HOBBIM yrioMm 3peHus B mpeaMmere «XuMus» 0a30BOrO ypOBHSI paccMaTpUBAETCsl M3y4YeHHBIH Ha
YPOBHE OCHOBHOT'O 00IIIEro o0pa3oBaHMs TEOPETUYESCKUN MaTepral U (PaKTOIOrHYeCKUe CBEACHHUS O BEIIECT Bax
U XUMUYecKoWd peakuuu. Tak, B uyacTHOCTH, B Kypce «OOmIas W HeopraHHYecKas XUMHs» OOYydYaromIUMCS
MPEAOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHUE MEPUOJMYECKOrO 3aKOHa C OOLIETEOPETHYECKUX U
METO/ONIOTHYECKIX MO3ULUH, TIy0Ke MOHATh HCTOPHYECKOe H3MEeHeHHe (yHKUMH 3TOro 3akoHa — OT
00001maromei 10 00bSCHSIONIEH U TPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHUM O BaXKHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U NMPUMEHEHUH, a
TaKKe 0 XUMHUYECKUX PEAKLHAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTeKaHUs AononHsercs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAaMHU COJEp)KaHUs, UMEIOIIMMHU KYyJIbTYPOIOTHYECKUI W MPUKIATHOW Xapakrep. DTH 3HaHUSA
CIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XUMHH C IPYTUMH HAyKaMH, pacKpbIBaIOT €€ poJib B TO3HABATEIILHON 1
MPAaKTUYECKON JIESITETHbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHIO YBa)XKEHHS K IPOIECCY TBOPYECTBA B
o0JIacTH TEOPUU U TPAKTUYCCKUX MPHIOKECHUN XWMHHU, ITOMOTalOT BBITYCKHUKY OPHCHTHPOBATHCS B
OOIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TIPOOJIeMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICINBATH
WHPOPMAITUIO ¥ MPUMEHSTH € JJIsl TIONIOJIHEHHS 3HAHUH, PEIICHUS] MHTEIUIEKTYAIBHBIX M 3KCIIEPUMEHTAIBLHBIX
HCCIIeIOBAaTENIbCKUX 3a/iad. B menoM conepkanue yueOHOro mpeaMera «XHMHUsD) JAHHOTO YPOBHS H3Y4YCHUS
OPUEHTHPOBAHO HA (DOPMHUPOBAHUE Y 00YUAIOIIUXCSI MUPOBO33PEHUYECKONH OCHOBBI JJIsl TIOHUMaHUs (PHUIIOCOPCKUX
Ujel, TAKHX KaK: MaTepualbHOE €IMHCTBO HEOPTAaHUYECKOTO U OPTaHHMYECKOTr0 MUPa, 00YCIOBIEHHOCTh CBOMCTB
BEIIIECTB WX COCTaBOM W CTPOEHHEM, MO3HABAEMOCTh NMPHUPOIHBIX SBJICHHH MyTEM JKCIIEPUMEHTA M peIICHHUs
MPOTHBOPEUUI MEXKJY HOBBIMH (PaKTaMH ¥ TEOPETHYECKHMMH TPENNOChUIKAMH, OCO3HAHHE POJIH XWMHUH B
PEIIeHUN YKOJIOTHYECKUX TPoOJIeM, a TaKkke TpodiieM cOepekeHUs] IHEPTETHYECKUX PECYPCOB, ChIPhsS, CO3aHHS
HOBBIX TEXHOJIOTUH U MaTE€PHUAJIOB.

B nnane pemrenus 3amad BOCIIUTAHUS, Pa3BUTHS U COIMAIN3AINN O0YJarOIIUXCA MIPUHSTHIE TPOrpaMMOin
MO0 XUMHHU TOJXOJbl K OMPEIEICHUIO COACPKAHUS U TIOCTPOCHHS MpeaMeTa MpeaycMaTpruBaoT GOpMUPOBAHHE
YHUBEpPCANbHBIX YUEOHBIX [EWCTBHUU, MMEIOIMX 0a30BO€ 3HAYEHHWE IS DPA3IWYHBIX BHJIOB JIESITEIHLHOCTH:
pelieHuss mpoojieM, MOMCKa, aHaiu3a W 00pa0bOTKH HHGOpPMAIMK, HECOOXOMUMBIX IJIsi HPUOOPETEHMS OIbITa
MIPaKTUIECKOW M MUCCIIEIOBATENHCKOM NI TENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUH XMMHHU.

B mpakTtuke mpemogaBaHus XMMHHM KaK Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMSA, TaK M HA YPOBHE
cpenHero odIiero o0pa3oBaHus, IPH OMPECICHUHU COJIEPKATEINBHON XapaKTEPUCTHKH IeNIeH N3ydeHHs TpeMeTa
HaTpaBJIeHHEM IEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIMOHHO TpU3HAETCS (HOpMHpPOBAHHWE OCHOB XUMHUYECKOM
HayKH KaK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOH NeATENFHOCTH YeIOBEeKa W KaK OJHOTrO M3
KOMIIOHEHTOB MHPOBOH KynbTyphl. C METOAWYECKON TOYKH 3pPEHHS TaKOW TOAXON K OMpPEIEeNIEHUIO IeNei
M3YYeHUs IPEIMETa SBISETCS BITOIHE OMPaBIaHHBIM.

CornacHo JaHHON TOYKE 3pEHUS TJIABHBIMH IIETISIMH M3YUEHUs MpeaMmera «XUMus» Ha 0a30BOM ypOBHE
(10 =11 xu1.) SIBIIATOTCS:

e (opMupOBaHHE CHCTEMBl XHUMHUYECKUX 3HAHWW KaK BaXHEWUIEH COCTABIIIONICH eCTeCTBEHHO-HAYYHOH
KapTUHBI MHpa, B OCHOBE KOTOPOW JIeXaT KIIOUEBBIC MOHATHS, (pyHITaMEHTAIIbHBIE 3aKOHBI U TEOPUHU
XUMHH, OCBOGHHE S3bIKa HAyKH, YCBOGHHE W TIIOHMMAaHWE CYIIHOCTH JOCTYHHBIX O00O0IIeHMit
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpHEH UX Pa3BUTHS U CTAHOBIICHHS,

e (opMupoBaHWE W pPa3BUTHE NPEACTABICHUN O HAYYHBIX METOMAaX IMO3HAHUS BEIIECTB UM XMUMHUYECKHX
peaxmuii, HeOOXOMUMBIX JUTSI IPUOOPETEHUST YMEHHII OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUIECKUX
SIBJICHUM, IMEIOLLIUX MECTO B MIPUPOAE, B MPAKTHYECKON U MOBCETHEBHOMN KU3HU;

®  DPa3BUTHE YMEHUH U CIIOCOOOB JIEITEIHHOCTH, CBSI3aHHBIX C HAOMIOAeHNEM U O0BSICHEHHEM XHMHYECKOT'0
JKCIIEpUMEHTa, COOIFOIEHUEM MTPaBUII O€30ITaCHOr0 O0pAaIlleHHs C BEIIECTBAMH.

Hapsny ¢ atuM, comepxaTenbHasi XapaKTEepUCTHKA IENIeH W 3a/a4 U3y4YeHHUs MpeaMeTa B MporpaMmme 1o
XUMHUH YTOYHEHa M CKOPPEKTUPOBAaHA B COOTBETCTBHHU C HOBBIMHU IPHOPUTETAMH B CHCTEME CPEIHEro OOIIero
oOpaszoBaHus. CerofHs B TpenofaBaHUM XUMHUH B OOJbINEH CTENEeHW OTHAETCs IMPENINOYTeHHE MPaKTUIeCKOU
KOMIIOHEHTE COJIep)KaHUsI OOYyYeHWs, OPHEHTHUPOBAHHONH Ha TOJTrOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeIbHON
OpraHu3aluy, BIAACIOIIEr0 He HaOOpOM 3HaHWH, a (YHKIHMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSIMUA aKTUBHOI'O MOJYYEHUS 3HAHUW U MPUMEHEHUS UX B PeajbHOW >KU3HU NJISl PEIICHUS MPAKTUYECKUX
3azad.



B cBsi3u ¢ 3THUM Tipu U3yYeHUU TpeaMeTa «XUMUD JOMUHHUPYIOIIEE 3HAUCHIE MTPHOOPETAIOT TaKUe ENn
U 3aJ1a4u, Kakx:

aganTanuss OOydJaroUmIMXCs K YCIOBHSIM JWHAMUYHO pa3BUBAIOIIETOCS MHpa, (QopMupoBaHue
WHTEIUICKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K CamMOOOpa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY
NPUHATHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KM3HEHHBIX CHUTYallMSX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHHEM;

(dopMupoBaHue y OOYYAIOIIUXCA KIIOYCBBIX HABBIKOB (KITIOYEBBIX KOMIICTCHIIUH), WMEIOIIUX
YHHBEPCAJIbHOC 3HAYCHHUE I Pa3IMYHBIX BHUAOB JCATCIBHOCTH: PEIICHUS MpOoOJIeM, IMOWCKA, aHaluM3a |
00paboTku MHGOPMAIMK, HEOOXOJUMBIX Ui MPUOOPETSHHS OIbITa JCATCIBHOCTH, KOTOpas 3aHUMAeT Ba)KHOE
MECTO B IMO3HAHUM XUMHH, & TAKXKE JUIsl OICHKHM C TO3UIIMH 3KOJIOrMYECKOW 0€30MacHOCTU XapaKTepa BIIMSHUS
BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPTAaHU3M YEJIOBEKA U MPHUPOTHYIO CPEAY;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYaIbHBIX M TBOPYECKMX CIIOCOOHOCTEH OO0YdYarOLIUXCS:
CIOCOOHOCTH CaMOCTOSITENIBHO MPHOOpETaTh HOBBIC 3HAHUS 10 XUMHH B COOTBETCTBUU C IKHU3HCHHBIMHU
MOTPEOHOCTSMH, UCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIs TIOMCKA ¥ aHalln3a yueOHOH U
Hay4YHO-TIONYJIIPHONH MH(POPMAIIMA XUMHUYECKOTO COACPIKAHUS;

dbopMupoBaHHE M Ppa3BUTHE Yy OOYYAIONIUXCS AaCCOIMATHBHOTO M  JIOTUYECKOTO  MBIIUICHUS,
HaOJII0IaTE/IbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOMUMBI, B YACTHOCTH, IIPH
IJTAHUPOBAHHUH Y TIPOBEICHUH XUMHUYECKOTO DKCIIEPUMEHTA;

BOCIIMTAHUE Y O0YYarOIUXCsl YOSXKIEHHOCTH B TYMaHMCTUYECKON HANPABICHHOCTH XHMHUH, €€ Ba)KHOM
pONI B pEIICHHUH TJI00aTBHEIX MPOOJIEM pPalrOHATBHOTO MPUPOIOIOIE30BAHMUS, MOMOTHEHHS YHEPTECTHIECKIX
PECYPCOB M COXPAHEHHUs IMPUPOIHOIO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCPEKHOIO OTHOIICHHUS K
MPUPOJIE M CBOEMY 3JI0POBBIO, a TAK)KE IPHOOPETEHHUs OINbITA MCIIOJb30BAHUS IOJIYYEHHBIX 3HAHUN IS
TIPUHATHS TPAMOTHBIX PEIICHUH B CUTYalHsIX, CBA3AHHBIX C XUMHUYIECKIMU SBIICHUSMH.

B yueOHOM 11aHe cpeaHero odIiero o0pa3oBaHus NpeaMeT « XUMUs» 0a30BOr0 YPOBHsI BXOJUT B COCTaB
penMeTHol obmactu «EcTecTBeHHO-HAYIHBIC TTPEIMETEI.

OOmiee 4HCIO YacoB, OTBEAEHHBIX JUIsSi W3y4YCHUs XMMHHW, Ha 0a30BOM YpPOBHE CpEIHEro OOIIero
oOpazoBanus, coctaBisier 68 gacoB: B 10 xmacce — 34 gaca (1 gac B Hemenmio), B 11 kmacce — 34 gaca (1 vac B
HEJICITIO).



COJAEPKAHUE OBYYEHUS 10 KJIACC
OPI'AHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI OPraHNYecKOil XUMHUH

[Ipenmer opranndeckoil XuMun: €€ BOSHUKHOBEHUE, pa3BUTHE M 3HAUECHHE B ITOJy4YE€HUH HOBBIX BEILECTB U
MartepuaioB. Teopusi CTpOeHHsA OpraHMYECKMX coequHeHHH A. M. bytiepoBa, €€ OCHOBHBIE TOJIOKEHUS.
CrpykrypHbie (pOpMYIIBI OpraHMYECKUX BelecTB. | oMonorus, u3omepus. XUMHUUECKasi CBSA3b B OPraHUYECKUX
COEJIMHEHUSAX — OMUHAPHBIE U KPaTHBIE CBA3HU.

[Ipencrasnenune o KIaccCUPUKAUU OPraHUYECKHX BemlecTB. HoMeHKnaTypa OpraHMYecKUX COCIMHEHHH
(cucremaTHueckas) U TpUBHAJIbHBIE HA3BAHUS BaKHEMIIUX MpeICTaBUTENEH KJIaCCOB OPraHUYECKUX BEIIECTB.

OKcIiepyMEeHTalbHbIE METObl M3Y4YeHMs BEIIeCTB M UX IMpeBpalleHuil: O3HAKOMJIEHHE C oOpa3laMu
OpPTaHWYECKHX BEIIeCTB M MaTepuajaMH Ha HX OCHOBE, MOJEIHPOBAHME MOJIEKYJl OpraHMYECKHX BEIIECTB,
HAONIO/ICHNEe W ONHMCAaHWE JIEMOHCTPAIMOHHBIX OINBITOB IO MPEBPALICHUI0 OPraHWYECKHX BEIIECTB IPH
HarpeBaHuM (IUIaBJICHHUE, OOYTIMBAHUE U TOPEHUE).

Yraesoxopoasl

ANKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKHH psia. MeTaH M 3TaH — TPOCTEHIINME TNpEACTaBUTENH
aNKaHOB: (M3MYECKHE M XUMHUYECKHE CBOWCTBAa (pEakIMM 3aMElIeHUs W TOpEHUs), HaXOXKAECHHE B MPUPOIE,
MOJTy4eHHe U TPUMEHEHHE.

AJKEHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHYECKUN Psil. DTHIIEH W MPOMUIEH — MPOCTEHINe MPeACTaBUTENN
ANKEeHOB: (u3Myeckue W XUMHYECKHE CBONCTBAa (peakiUy THAPHPOBAHUS, TallOTEHHUPOBAHWS, THAPATAINH,
OKHCIICHHSI ¥ TTOTUMEPHU3ALINH ), TOTyUeHHNE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE CBOWCTBA (peakiius
nonumepu3anun). [lomydeHne CHHTETHYECKOro KaydyKa U Pe3UHBI.

ANKHUHBI: COCTaB M OCOOGHHOCTH CTPOEHHS, TOMOJOTHYECKHHA psiiA. AIETWIEH — MPOCTEHIIHA
MIPECTaBUTENb AJKUHOB: COCTaB, CTpOeHHE, (U3NYECKHEe M XMMHYECKHE CBOWCTBA (pPEakIH THIPHPOBAHUSA,
raJIoreHNpOBaHMs, THAPATALNHN, TOPEHUS), TOTydeHUE U PHMEHEHHE.

Apensl. berson: cocraB, cTpoeHre, GU3NYECKHE U XMMUYECKUE CBOWCTBA (pEaKIMU TaJOreHHUPOBAaHUS U
HUTPOBaHUs), TONyYEHHE U MPUMEHEeHUe. Toryon: cocmas, cmpoenue, uauyeckue u XUMUYECKUe CE0UCmed
(peakyuu 2anoceHUpOBaHUs U HUMPOBAHUS), NOAYHeHUue U npumeHeHue. TOKCHYHOCTH apeHOB. | eHeTmueckas
CBSI3b MEXIY YTIEBOIOPOIAMH, MPUHAJISKAIINMA K PA3IMIHBIM KJIaccaMm.

[Ipupomusie MCTOUHWKH yrieBoaopoaoB. llpupomnsrii ra3 u momyTHble HedTsHBIE Ta3pl. HedTs u e€
npoucxokaeaue. CrmocoOpl TepepaboTkn HeTH: TeperoHka, KPEKWHT (TEPMHUYECKHUN, KaTaTUTHICCKHIN),
nponu3. [IpoaykTel mepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroip u
MIPOAYKTHI €r0 TIepepadOTKH.

OKCIIeprMEHTANbHBIE METOABl HM3Y4YeHHsI BEIIECTB W WX MPEBpalleHHil: O3HaKOMIJIeHWE C oOpa3mamu
IJIACTMACC, KayIyKOB M Pe3UHBI, Koyuekuu «HedTs» u «YTombey», MOoIennpoBaHre MOJIEKYJ YIIIEBOJOPOIOB U
raJIOreHOMPOU3BOIHEIX, TPOBEICHN € IPAKTHIECKON PAOOTHI: MOTydeHHe STUIIEHA U H3yUeHHE ero CBOMCTB.

Pacuérhsie 3amaun.

Brerancnenns mo ypaBHEHHIO XMMHYECKOW peakmuu (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO BEIIECTBA
WM TPOAYKTa PEaKIWH IO HM3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HWCXOMHBIX BEMIECTB WM
MIPOAYKTOB PEAKIINN).

Kucnopoacoaep:xaniue opranndeckue coeTuHeHust

[IpenenbHBIE 0OJTHOATOMHEIE CIIUPTHL. METAHOIN W 3TAHOMI: CTPOCHUE, (PH3UUECKHEe M XHMUYECKHE CBOMCTBA
(peakuy ¢ aKTHBHBIMH METaJUIAMH, TaJIOT€HOBOJIOPO/IaMH, TOPEHHE), TpuMeHeHne. BogopoHbie CBA3M MEXIy
MOJIeKyJIaMu CITUPTOB. JlefiCTBUE MeTaHOJIa 1 ATAHOJIA HA OPTaHU3M YeTOBEeKa.

MHOroaTOMHBIE CIUPTHI. DTUJICHTIIMKONG U TIUIEPUH: CTpOEHUE, (PM3MUECKHe W XUMUYECKHE CBOICTBA
(B3auMoIeiicTBHE CO IIEIOYHBIMHU METaJUIaMU, Ka4eCTBEHHAs PeaKIlisi HA MHOTOaTOMHBIE CITUPTHI). JleiicTBre Ha
OpTraHH3M uenoBeka. [I[puMeHeHune rimiepuaa U 3TUIICHTIIMKOISL.

®deHoi: cTpoeHUEe MOJIEKYIbI, (DU3NYECKHEe U XUMHUYECKHE cBoiicTBa. TokcnuHocTh QeHona. [Ipumenenne
¢enona.




Anpaeruasl U kemonsi. GopManbaeru, aneTaabAerul; CTpoeHne, GU3NIECKHe U XUMUYECKUE CBOMCTBA
(peakuuy OKHCIEHUS U BOCCTAHOBJIEHMSI, KAUECTBEHHBIE PEAKIINHN ), TIOIyUYE€HUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpefenbHble KapOOHOBBIE KHCIOTHL. MypaBbHHAas W YKCYCHasi KUCIIOTBI: CTPOCHHE,
¢usnvecKkne M XUMHUYECKHE CBOWCTBa (CBOMCTBA, OOIIME IS Kiacca KHUCIOT, peakuus STepH(UKAIH),
noiaydeHne W npuMmeHenue. CTeapuHOBask M OJCWHOBAs KUCIOTHI KaK MPENCTABHTENH BBICIINX KapOOHOBBIX
KHCIOT. MBLIa KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIOLIee AeiCTBHE.

CrnoxHble 3GHUpHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCTOT. I 'naponu3 cnoxHbIx 3¢upos. XKupsel. ['uaponus
*kupoB. [IpumeHenne )xupoB. buoornueckas posb KUPOB.

VYrneBonsl: cocTaB, KiacCH(pUKALUS YIIEBOAOB (MOHO-, TU- U Monucaxapusl). [oko3a — mpoctedmmii
MOHOCaXapHua: OCOOCHHOCTH CTPOCHHUSI MOJIEKYINBI, (U3MYECKHE W XMMHYECKHE CBOICTBa (B3aUMOZEHCTBHE C
ruapokcunoM menu(ll), okucieHue aMMuayHbBIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBICHHE, OpOXKEHHE
TIIIOKO3bI), HAXOXKICHUE B MPHUPOAE, NpUMEHeHHue, Ouonornueckas poiab. Dorocunres. Opykro3a Kak H30OMeEp
TJIFOKO3BI.

Kpaxwman u nemmionosa kak npupoaHbie nonuMepbl. CTpoeHue Kpaxmaia M He/UTio03bl. Pu3ndeckue u
XUMHYECKHE CBOMCTBA Kpaxmasa (THAPOIU3, KaUeCTBEHHAs PEaKIUsl C HOJIOM).

OKcnepuMeHTallbHbIE METOJIbl M3YYEHHUS BEIIECTB W WX TpEBpallleHHid: MpoBeneHHe, HaOoAeHHEe H
OIMCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAUECTBEHHBIE PEAKIMU OJHOATOMHBIX CIIHPTOB
(oxucnenue 3tanona okcuaoMm Mear(ll)), MHOrOaTOMHBIX CIIMPTOB (B3aUMOEHCTBUE TIIHMIIEPUHA C THIPOKCHIOM
menu(ll)), anpaerugoB (OKHCIEHHE aMMHa4YHBIM pacTBopoM okcuma cepedpa(l) u rumpokcumom wmemu(ll),
B3aMMOJICHCTBHE Kpaxmajia C HOAOM), IPOBEAEHUE MPAKTHYECKOW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHCTIOTHI.

Pacuérneie 3anaun.

Bbruucnenns o ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOJHOTO BEIIECTBA
WM TIPOAYKTa PEaKIWH 1O HM3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HCXOAHBIX BEIIECTB WIN
MIPOAYKTOB PEAKIINN).

A3oTrconepkalye OpraHuuecKue COeIMHEHNU .

AMMHOKHCIOTBI Kak aM(oOTepHbIe OpraHuuYeckue coeAuHeHus. Pu3uueckue U XHUMHUYECKHE CBOMCTBA
aMHHOKHCIIOT (Ha puMepe MuiuHa). buonornyeckoe 3HaueHne aMuHOKUCIIOT. IlenTust.

benkn Kak NpUpOAHBIE BBICOKOMONIEKYJSIpHBIE coenuHeHus. llepBuuHas, BTOpHYHAs W TpPETHYHAA
CTpyKTypa OenKkoB. XUMHUYECKHE CBOMCTBA OEKOB: I'HIPOIIN3, ACHATYpPAIHs, KaYeCTBEHHbIC PEaKINU Ha OEJKH.

OKCIepUMEHTAIbHbIE METOAbl H3Yy4EHHMs BEIIECTB M HUX IpeBpalleHUi: HaOJIroleHHe U OIUCaHue
JIEMOHCTPALMOHHBIX OIIBITOB: J€HATypauys OeIKOB IPU HaIPEBaHUM, LIBETHBIC PEaKIUU OEJIKOB.

BbicokoMoJIeKyJIsIPHBIC COCAUHEHUS

OcHOBHBIE ITOHATHUS] XUMHH BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN: MOHOMEp, IONKUMEpP, CTPYKTYPHOE 3BEHO,
CTEIEHb NOJMMEPU3ALUH, CPEAHAS MOJIeKyisipHas Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJIEKYISPHBIX
COCIVHEHUH — MTOJIMMEPU3aliis U MOJIHKOHACHC CAIIHS.

OKCIepUMEHTAIbHbBIE METOIbl WM3Y4YEHHUS BEIIECTB M HX IPEBpAIICHUN: O3HAKOMJIEHHE C Oo0pasuamu
MPUPOIHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H MPU U3yYEHUU OpraHMYecKod xumuu B 10 Kitacce oCylIeCTBIAETCS
Yyepe3 HCIIOIb30BAaHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX NOHSATHH, TaK U MOHATHH, SIBJISIOLIMXCS CUCTEMHBIMU
JUIA OTIENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmue ecrecTBEHHO-HAay4yHbIC MOHSTHUSA: SIBICHHE, HAyYHBIA (DakT, TMIIOTE3a, 3aKOH, TEOPHUS, AHAIIU3,
CHHTE3, KJIaCCH()UKAIHI, HEPHOANIHOCTh, HAOIOEHIE, U3MEPEHUE, SKCIEPUMEHT, MOJCITUPOBAaHNUE.

®dusuka: mMaTepusi, 3HEprus, Macca, aToM, JJIEKTPOH, MOJIEKYNA, YHEPTeTHYECKUH YpOBEHB, BEIIECTBO,
TeNno, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, (DU3NUECKUE BEIUIMHBI U €IUHULIBI UX HU3MEPEHUSI.

Buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeLIECTB B OpraHusme, (OTOCHHTE3, OHMOJIOrMYECcKH
aKTUBHBIE BemiecTBa (OeNKu, yriaeBo b, )KUPHI, GEPMEHTHI).

I'eorpadusi: MuHEpabl, TOpPHBIE TOPOBI, TOJIE3HBIE HCKOIIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHomorus: NUIIEBbIE IPOAYKTHI, OCHOBBI PallMOHAIILHOTO MTUTaHU, MOIOIIHNE CPENCTBA, JIEKAPCTBEHHBIE
1 KOCMETHYECKHE ITPEnapaThl, MaTepuasbl U3 UICKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.



11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBBI XUMHH

XuMHUYECKUH 37eMeHT. AToM. SInpo aToma, U30TOMBL. DIEKTPOHHAsE 000J104YKa. JHEPTETHUECKHE YPOBHH,
MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, 0- aeMeHThl. OCOOCHHOCTH paclpeeNieHUs YICKTPOHOB 10 OpOUTAIISIM
B aTOMaXx 3JIEMEHTOB TEPBBIX YETHIPEX MEPUO0B. DNEKTPOHHAS KOH(UTYpaIHsl aTOMOB.

[lepronnueckuit 3akoH u llepuoguueckas cucrema xumuyeckux snementoB Jl. 1. MenneneeBa. Cas3b
NIEPUOINYECKOr0 3aKoHa U Ileproauueckoi cucTeMbl XMMUYecKUX 3aeMeHToB [[. . MeneneeBa ¢ COBpeMEHHON
TEOpHEed CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XMMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH
MIPOCTBIX U CIOKHBIX BEIIECTB IO TPYIIaM U MeproAaM. 3HaueHHe MepHOINIecKOro 3aKOHa B pa3BUTHUN HAYKH.

Crtpoenmne BemiecTBa. XUMHUECKas CBSI3b. Buabl XUMHYeCKOW CBA3M (KOBaJIEHTHAs HENOJSpHAs |
MoJIsIpHAsi, MOHHAsI, MeTaJIueckas). MexaHu3Mbl 00pa30BaHHs KOBaJICHTHOW XUMHUYECKOH CBs3U (OOMEHHBIH W
JIOHOPHO-aKIIeNTOpHBIN). BomopomaHas cBsi3b. BalleHTHOCTB. DNEKTPOOTPHUIIATENBHOCTh. CTENeHb OKHCICHUSI.
NoHbI: KaTHOHBI ¥ aHUOHBIL.

BeriectBa MOneKynspHOTO M HEMOJIEKYISPHOTO CTPOEHHUSA. 3aKOH MOCTOSHCTBA COCTaBa BEIECTBA. THIIBI
KPUCTAJUTMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAITMUECKONW PELIETKH.

[lonatre o mucmepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMJIHBIE PAacTBOpPBI. MaccoBas JIOJsl BEIIECTBA B
pacTBope.

Knaccudmukamms Heopranndecknx coequHeHnidi. HomeHkmaTypa HeopraHu4deckux BemecTB. [ eHeTnueckas
CBSI3b HEOPTAHWYECKHUX BEIIECTB, MPUHAIISKAIIX K PA3INIHBIM KJIaccaMm.

Xumnueckass peaknus. Kiaccudukanuss XMMHYECKMX pPEaKUii B HEOPTaHWYECKOW W OpraHHYecKOu
XUMHH. 3aKOH COXPAaHEHWS MAacChl BEIIECTB, 3aKOH COXPAHEHMs W TPEBPALICHHUS SHEPTUH TPHU XUMHYECKHUX
peakuusx.

CkopocTh peakmuu, €€ 3aBHCHMOCTh OT PasIW4YHBIX (akTopoB. OOpaTwMble peaKmuu. XUMHYIECKOE
paBHOBecue. DaKTOphl, BIUSIONIME HA COCTOIHUE XuMUdeckoro paBHoBecud. [Ipuniun Jle [latense.

Onextponutudeckas aucconmarus. CuibHBIE W ciaa0ble AIeKTponuThl. Cpema BOTHBIX PacTBOPOB
BELECTB: KUCJIasl, HEUTPAJIbHAS, IIETIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIIH.

OKCIIeprMEHTANbHBIE METONbl M3y4YeHHsS BEImIeCTB W WX [PEeBpaIleHUi: JAEMOHCTpaus TaOHIl
«Ilepuonnueckas cucteMa XuMU4eckux 3iemeHToB . 1. MenneneeBay, usyuyeHue Mojaenei KpUCTaUIMUYECKUX
pemérok, HaONIO/IEeHNe M OMNMCAaHWE JEMOHCTPAIMOHHBIX M JaOOpaTOPHBIX OMBITOB (pa3joKeHHEe MEepOKCHIA
BOZOPOZIa B IPUCYTCTBUU KaTaJIM3aTOPa, ONPEAEICHUE CPEIbl PACTBOPOB BEILIECTB € MOMOLIBI0 YHUBEPCAIBHOIO
WHIAKATOpPa, PEeaKIMK MOHHOTO OOMEHa), MPOBENEeHNE MPAKTHICCKON paboThl «BiusHue pa3ndHBIX (PaKTOpOB
Ha CKOPOCTh XUMHUYECKOU PEAKLIUN.

Pacuérnsie 3amaun.

Pacuérel mo ypaBHEHHSIM XUMUYECKUX PEAKLMl, B TOM YHUCIE€ TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
HCIIOJIb30BAHUEM MOHATHS «MACCOBasi A0S BEILIECTBAY.

Heopranuyeckasi xummst

Hemerannel. IlonoxxeHune HemeraiioB B Ilepuoamueckoil cucreMe XUMHYecKHX siemeHToB I .
MenneneeBa 1 0COOEHHOCTH CTpOeHHsI aTOMOB. PH3MYecKre CBOICTBA HEMETAIIOB. AJUIOTPONHS HEMETAJIOB
(Ha mpuMepe KucIopoia, cepsl, pochopa u yriueposna).

XUMUYEeCKHe CBOWCTBAa BaXXHEHIIMX HEMETasIoB (TalloTeHOB, Cepbl, a3ora, ¢ocdopa, yriepoma u
KpEMHHUS) U UX COCAMHEHUH (OKCUIOB, KUCIOPOICOIEPIKAIUX KACIOT, BOJOPOTHBIX COSIUHEHHH ).

[IpuMeHeHue BaxHENIINX HEMETAIIIOB U UX COSIUHEHUMH.

Merannel. [Tonoxxenue meraiio B [lepuognueckoil cucteme xumuueckux snementoB . Y. Menneneesa.
OCOOEHHOCTH CTPOEHHS JJIEKTPOHHBIX 000NO4YeK aToMoB MerayuioB. OOmme ¢pu3ndeckne CBOWCTBA METaJUIOB.
CniaBbl METAIJIOB. DNEKTPOXUMHUYECKUM psAll HAPSDKEHUA METaILIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHWIIUX METAJUIOB (HATPHA, KajWii, KajblMi, MarHWi, aJTFOMHHUN, IHHK,
XpOM, JKele30, Melb) U UX COSTUHEHUI.



O6mmue crocoOwl moTy4eHus: MeTayuioB. [IpruMeHeHe MeTaioB B OBITY U TEXHUKE.

OKcIleprMEHTaNIbHBIE METO/IbI U3YYEHHS BEIIECTB U UX MPEBpAIleHU: U3ydyeHne KOUIeKUnn « MeTasl 1
CIJIaBbD», O0pas3loOB HEMETAJIOB, pEIIeHHE SKCIEPUMEHTAIbHBIX 3a4a4, HaOMIoAeHHE |  ONUCAaHUE
JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX ONBITOB (B3aMMOJCHCTBUE THIPOKCHA ATFOMUHHUSI C PACTBOPAMH KUCIIOT U
iesoueil, KauecTBeHHbBIE PEAKIIUU Ha KATHOHBI METaJIIOB).

Pacuérnbie 3amayu.

Pacuérel Macchl BemecTBa WM 00bEMa Ta30B 1O W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY
OJIHOTO W3 YYaCTBYIOLIMX B PEaKlUH BEUIECTB, pacu€Tbl Macchl (00bEéMa, KOIMMYECTBAa BELIECTBA) MPOAYKTOB
pEeaKLMK, €CIIM OJHO U3 BEILECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMum B 00ecrmeyeHHMH SKOJOTMYECKOH, SHEPTeTHUECKOW W THINEBOH O0e30MacHOCTH, Pa3BUTUHU
MeauuuHbL [IoHATHE 0 HAyYHBIX METOAAX ITO3HAHUS BEIECTB U XUMUYECKUX PEAKIUIA.

[Ipencrarienus 00 0OIMX HAYYHBIX MPUHIUIIAX IPOMBIIIICHHOTO MTONYYeHHS BYKHEHIIINX BELIECTB.

YenmoBek B MUPE BEIIECTB M MAaTEPUAJIOB: BAKHEUINUE CTPOUTEIBHBIE MATEPHAIIbI, KOHCTPYKIIMOHHBIE
MaTepuaibl, Kpackd, CTEKJIO, KEpaMUKa, MaTepuaibl Ul SJIEKTPOHUKH, HAHOMATEPHAJIbI, OPraHUYECKUE WU
MUHEpaIbHBIC YA00pEHUSI.

XuMHSLT UM 3[0pOBbE YEIOBEKA: IIPaBWJIA MCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENapaToB, IpaBuia
0€30MacHOr0 MCIOIb30BAHUS MPENAapaToB OBITOBONH XUMHH B TIOBCEJTHEBHOW KHU3HU.

MexnpenaMeTHbIe CBSI3H.

Peanmzammst MeXmpenMeTHBIX CBsi3el HpW M3ydeHHH oOmied M Heopranmdeckod xmmud B 11 kimacce
OCYIIIECTBIIIETCS 4epe3 HCIONb30BaHWE KaK OOIMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK W TIOHSATHIH,
SBJISIFOIIMXCS. CUCTEMHBIMMU JIJIS1 OTJENIBHBIX IIPEAMETOB €CTECTBEHHO-HAYUYHOI' O [IUKJIA.

OOmmue ecTecTBEHHO-HAy4YHbIE TOHSATHSA: HAaydHbId (akT, rmrore3a, 3aKOH, TEOpHUs, aHAIU3, CHHTE3,
KJIacCu(pUKAIHS, TEPUOINIHOCTD, HAOIIOIeHNE, YIKCIIEPUMEHT, MOJIEIMPOBAaHNE, H3MEPEHHE, SBJICHHE.

@dusnka: MaTepus, SHEPTUs, MACCa, aTOM, 3JIEKTPOH, ITPOTOH, HEUTPOH, HOH, U30TOIl, PaJUOAKTUBHOCTD,
MOJIEKYJIa, PHEPTeTUYECKHH ypOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHME BEIIECTBA, (hrsmueckne
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: kierka, opraHusM, 3KocucTeMa, Ouocepa, MaKpo- U MHUKPOIJIEMEHTbI, BUTAMUHBI, OOMEH
BEIIECTB B OPraHU3ME.

I'eorpadusi: MuHepabl, TOpHbIE TOPOIbI, TOJIE3HbIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHOMOrMsA: XMMHUYECKass MPOMBIIUIEHHOCTb, METAJLIYPIUs, IMPOU3BOIACTBO CTPOHUTENBHBIX MAaTepUasoB,
CEIIbCKOXO35HCTBEHHOE IPOU3BOACTBO, MUINEBAasi MNPOMBIIIICHHOCTh, (apMaleBTHYECKas MPOMBIIIIEHHOCTD,
MIPOM3BOACTBO KOCMETHUYECKUX IIPENapaTroB, IPOWU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHaloOB, JJIEKTPOHHAs
MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS INPOI'PAMMBLI IO XUMHUHN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIET'O OBPA30OBAHMUA

JJMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3ysbTaTaM OCBOCHHUS O0YYalOUIMMUCS MPOrpamMM CPEIHEro
o011ero o0pa3oBaHUs (JUYHOCTHBIM, METANPEAMETHBIM W MpenaMeTHbIM). HaydHo-MeToauueckoil OCHOBOM st
pa3paboTKN TUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEAHEro oO0MIero oOpa3oBaHMs SIBISETCS
CHUCTEMHO-ESITEILHOCTHBIN ITOIXO0/I.

B cooTrBercTBUH C CUCTEMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JMYHOCTHBIX PE3YJILTATOB
OCBOCHHUSI TpeaMeTa «XUMHUS» Ha YpoBHE cpeaHero oOmero o0pa3oBaHMs BBIACICHBl  CIEAYIONINE
COCTABJIAIOIIUE:

OCO3HaHWE OOYYAIOUMIMMUCS POCCHHUCKOW T'Pa)KIAHCKOH HIICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSATENBHOCTH U CaMOOIIPENIETICHHUIO;

HaJIM4neE MOTUBAIIUU K O6Y'-IeHI/IIO;

LIEJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IICHHOCTEH U
HUCTOPUYECKUX TPaauluii 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYy4alolMXCs PYKOBOJACTBOBATHCS B CBOEU JIEITEBHOCTH ILEHHOCTHO-
CMBICJIOBBIMHU YCTaHOBKaMH, IPUCYHIUMHA HGJ’IOCTHOﬁ CHUCTEME XUMHNYECCKOI'O OGpaSOBaHI/IH;

HaJINM4u€ IMPaBOCO3ZHAHUSA SKOJIOTHUECKON KYJIbTYpPhI U CIOCOOHOCTH CTaBUThH e U CTPOUTH XKU3HCHHBIC
IIJIaHBI.

JImdHOCTHBIE pE3yJAbTAThl OCBOCHUS IIpenMeTa «XWUMHSD JIOCTHTAIOTCS B CIWHCTBE Yy4eOHOU U
BOCHHUTATEIbHON JACATCIIBHOCTH B COOTBETCTBUU C TYMaHUCTUYCCKUMH, COLNUOKYJIBTYPHBIMU, OYXOBHO-
HPAaBCTBCHHBIMU LEHHOCTAMU W HJACalaMU pOCCHﬁCKOI‘O TpaXJ1aHCKOro O6HI€CTBa, IIPUHATBIMU B O6HICCTBC
HOPpMaMU M NpaBWIaMH IIOBEIEHMs, CIIOCOOCTBYIOLUIMMHU IIpolLleccaM CaMOIIO3HAHUS, CaMOpas3BUTHA U
HPaBCTBEHHOI'O CTAHOBJICHUS JINYHOCTH 00YUaIOIIUXCS.

JIMYHOCTHBIE pE3yJAbTaTbl OCBOCHUS IpeaMeTa «XHMHUS» OTpaxaroT C(OPMHUPOBAHHOCTb OIIBITA
[I03HABaTEIbHOM M IPAaKTUYECKOH MAEATeIbHOCTH OOY4YaIOLIMXCS [0 pealu3alldd IPUHATBIX B OOLIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOr0 BOCIIUTAHUSA

OCO3HaHUS OOY4YAIOUIMMHUCS CBOMX KOHCTHUTYLMOHHBIX NpaB M OOsA3aHHOCTEH, YBaKEHHs K 3aKOHY H
IIPaBOIOPSIAKY;

MIPEACTABJICHHUS O COLMAIBHBIX HOPMAaX M MIPABUIIAX MEKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENbHOCTH IPU CO3JAHMH Y4EOHBIX IPOEKTOB, PEIICHUH
y4eOHBIX M [T03HABATEIbHBIX 33124, BBITOJTHEHNH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTY NOHUMATh U IIPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY M apryMEHThl APYTHX IIPH aHAJIN3E
Pa3IUYHbIX BUIOB y4eOHOH IESITENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA

LIEHHOCTHOT'O OTHOIIEHHSI K HCTOPUYECKOMY U HAYYHOMY HACJICAUIO OTCUYECTBEHHON XUMUM;

YBa)KEHMSI K IPOLIECCY TBOPUYECTBA B 00JACTH TEOPUHM M MPAKTUYECKOIO NPUMEHEHMS XMMUH, OCO3HAHUS
TOT0, YTO AOCTMD)KEHHSI HAYKH €CThb PE3yJbTAT IJIUTENbHBIX HAOMIOACHHH, KPOMOTIUBBIX 3KCIEPHUMEHTAIBHBIX
IOV CKOB, IOCTOSTHHOT'O TPYZa YYEHBIX U IPAKTHKOB;

HWHTepeca U MO3HABATEbHBIX MOTHBOB B IOJMyYEHUH H MOCIEAYIONIEM aHaIN3€e NH(OPMALIMH O IEPEAOBBIX
JOCTHXKEHUSAX COBPEMEHHOM OT€UECTBEHHON XMMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATH CUTYallHHd, CBSI3aHHbIC C XMMUYECKUMH SIBJICHUSIMH, U MPUHUMATh OCO3HAHHBIC
peLIeHNs, OPUEHTUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBENEHUE M IOCTYNKH CBOMX TOBAPHUIIEH C MO3MIMHA HPAaBCTBEHHBIX U
[IPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUM ITHUX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:



MOHUMAaHUs IIEHHOCTEH 3A0pOBOro M 0Oe30macHOro obpas3a >KWU3HH, HEOOXOAWMOCTH OTBETCTBEHHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3NYECKOMY U TICHXHUYECKOMY 370POBbBIO;

coOmoieHusl mpaBuil 0e30MacHOro oOpalleHusi C BEUIeCTBAMH B OBITY, MOBCEAHEBHOW JKH3HH H B
TPYAOBOH IEATEIBHOCTH;

MOHWMAaHHUS IICHHOCTH MPaBUJI MHANBUIYaIbHOTO U KOJUIEKTHBHOTO O€30I1aCHOTO NMOBEJCHUS B CUTYAIMSIX,
YrpOXKaroMKX 30POBBIO U )KU3HHU JIOAEH;

OCO3HAHUSl TIOCIENCTBHM W HEMPUITHS BPEAHBIX NPUBBIYEK (YMOTPEOJICHHsI alKOroyis, HAapKOTHUKOB,
KypeHus);

5) TpynoBoro BocnuTanus:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIENOBATENLCKOH JEATENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U JIPYTUX BUAX AESITEINbHOCTH;

YCTaHOBKM Ha AKTHBHOC Y4YaCTHC B PCHICHHUMN IPAKTHYCCKUX 3adayd COHI/IaJII)HOI\/'I HampaBJICHHOCTHU (B
paMKax CBOETO KJlacca, IIKOJIBI);

WHTEpeca K MPaKTUYeCKOMY H3Y4YeHHIO Npodeccuii pa3imu4yHOro pojaa, B TOM YHCIE Ha OCHOBE
MMPUMEHCHUA TPEAMETHBIX 3HAHWUM I10 XHUMUH,

YBAXKEHHUS K TPYLY, JIOJAM TPYAa U Pe3yJbTaTaM TPYJI0BOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHAWBUIYalbHOH TpaeKTopuH 00pa3oBaHus, Oyaymied mpodeccu u
pcain3annuu CO6CTBGHHLIX JKHN3HCHHBIX IIJIAHOB C y‘{eTOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTENH K XUMHUH,
WHTEPECOB U MOTPeOHOCTEH 00IIIECTBa;

6) 3K010rMYeCKOro BOCTIMTAHMSA:

9KOJIOTUYECKH I1e71eCO00pa3HOro OTHOUIEHHS K MPHUPOJE, KaK HMCTOYHHWKY CYIIECTBOBAHHS JKM3HH Ha
3emite;

MOHUMAaHUS TJI00aJILHOrO XapaKkTepa 3KOJOTrH4YCCKUX HpO6IICM, BJIMAHUA 3KOHOMHUYCCKUX IIPOLECCOB Ha
COCTOSIHME TTPUPOJIHON U COLUATIBHON CpeIbl;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAHMS TOCTHKCHUH XUMMU ISl PELIEHHUs] BOIIPOCOB PallOHaIbHOTO
[IPUPOAOIIONIB30BaAHMUS;

AKTUBHOT'O HEMPUSITUS JEHUCTBUM, NOPUHOCIIIMX BpEll OKpYyXKalollled TMNPUPOAHOU cpele, YMEHUs
[IPOTHO3UPOBaTh  HEOJArONpPUATHBIE  SKOJOIMYECKHE  IOCJIEICTBUS  IPENNPUHUMAEMBIX  JOEUCTBUM U
IIPEAOTBPAILATh UX;

HaJIM4Msg Pa3BUTOrO SKOJOIMUYECKOIO MBIIUICHUS,, SKOJOTMYECKOW KyJIbTYphl, OIBITA JAEITEIbHOCTU
9KOJIOTMYECKOH HanpaBICHHOCTH, YMEHHUS PYKOBOICTBOBAaTbCS MMH B IIO3HABATEIbHOM, KOMMYHHMKATUBHOH U
COLIMAJIbHOM NPAKTUKE, CIOCOOHOCTH M YMEHUS aKTHBHO IIPOTUBOCTOSATH UICOJIOTHH XeMo(oouu;

7) LeHHOCTH HAYYHOI'0 IO3HAHMSL:

c(OPMUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
00IIECTBEHHON MPAKTHKH;

[IOHUMAaHHS CHEIU(PUKH XMMHH KaK HayKd, OCO3HaHMA €€ ponu B (POPMHUPOBAHMH PalMOHATIBHOIO
HAy4YHOTO MBILUICHHS, CO3JAaHUHU LIETIOCTHOrO MIPEACTABICHHUS 00 OKPY’KAIOIIEM MUPE KaK O €AUHCTBE IPUPOABI U
YelIOBEKa, B I[IO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U pELICHWH MpoOJeM COXPAaHEHUS NPUPOTHOTO
paBHOBECHUS;

yOeXIEHHOCTH B 0CO0ON 3HAYMMOCTH XUMHH AJISl COBPEMEHHOM LMBIIIM3ALMH: B €€ I'yMaHHCTHUYECKOMH
HaNpaBIECHHOCTH W BAXHOW POIM B CO3JAaHMM HOBOM 0a3bl MaTepUalbHOW KyJIbTYphI, PELICHUU ITI0O0AIBHBIX
MpoOJieM YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, HHEPTETUYECKOH, MHUIIEBOM U IKOIOTHYECKOM
0€30MacHOCTH, B Pa3BUTUH MEAMLIMHBI, 00ECIIEYEHNH YCIOBUI YCIICIIHOIO TPYAa M SKOJOTHYECKH KOM(OPTHON
KHU3HH KaXJI0r0 WieHa OOIIecTBa;

€CTECTBEHHO-HAYYHOH TpaMOTHOCTH: HOHHUMAHHUSl CYIIHOCTH METOJOB TIIO3HAHHUS, MCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHMS Ul aHAJM3a U OOBSCHEHUS SIBICHUN
OKPYXAaIoIero MuUpa M TMPOUCXOMSIIMX B HEM HM3MEHEHHMH, YMEHHUs [elaTb OOOCHOBAaHHBIC 3aKIIIOYEHHS Ha
OCHOBE HaYYHBIX (DAKTOB M MMEIOIUXCS JAHHBIX C LIENbIO MOTY4YEHHs JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIONb30BaTh XMMHYECKHE 3HAHUS Ul PEIleHHs MpoOjeM B PeaslbHBIX
KU3HEHHBIX CUTYallUAX;

MHTEpeca K O3HAHUIO U HCCIIEN0BATENBCKON IEAITENBbHOCTH;



TOTOBHOCTH M CHOCOOHOCTM K HENPEPHIBHOMY 00pa30oBaHUIO M CaMOOOpPa30BaHUIO, K AaKTHBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH MO0 XUMHH B COOTBETCTBUH C )KMU3HEHHBIMH IOTPEOHOCTSIMH;
HWHTEpeca K 0COOCHHOCTSIM Tpy/la B Pa3IUYHbIX cepax MpodecCHOHATBHON A TEIbHOCTH.

METANPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yJbTaThl OCBOCHUS yueOHOro mpeaMera «XHMHs» Ha YPOBHE CPEIHEro 0OIIero
00pa30BaHUs BKIIIOYAIOT:

3HaYMMBbIC JJIs1 POPMUPOBAHHUS MHUPOBO33PEHUST 00YUAIONIMXCS MEKIUCIUIUIMHAPHBIE (MEKITPEMETHbBIE)
o0lIleHayYHBIC TOHATHUS, OTPAXKAIOIINE LETOCTHOCTh HAYYHOH KapTHHBI MHpa U CIIEHU(QUKY METOIOB MMO3HAHUS,
HCTIONIb3yEeMBIX B €CTECTBEHHBIX HAayKaX (MaTepusi, BEIIECTBO, SHEPTHUs, SBJICHHE, MPOIECC, CUCTEMAa, HAyJHBIN
(dakT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS, WCCIICAOBaHUe, HAOJIOJCHUE, H3MEpPEHHE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIe ~ yueOHble  JelicTBUS  (TO3HaBaTellbHbIE, KOMMYHWUKAaTHUBHBIE,  pETYJSTHBHEIC),
obecrieunBarone GopMUpoBaHre GYHKIIMOHAIBHON IPaAMOTHOCTH U COIUAIBHOM KOMIIETCHIIUN 00YJarOIINXCs;

CHOCOOHOCTh O0YYAIOIIMXCS HUCIOIB30BaTh OCBOCHHBIC MEKIUCIMILUIMHAPHBIC, MHPOBO33PECHUYCCKHUE
3HAHUS ¥ YHUBEPCAIbHBIC yUeOHBIC JCHCTBUS B ITO3HABATEIIHFHON U COIMMAIEHON TPAKTHKE.

MeranpeleeTHHe PEIYIBTATBI OTPAXKAKOT OBJIAJACHHUEC YHUBCPCAJIbHBIMU yqe6HI)IMI/I IIO3HaBAaTCIbHBIMMU,
KOMMYHUKAaTUBHBIMU U PET'YJIATUBHBIMU J];eﬁCTBHf[MH.

OByaieHHe YHUBEPCAJbHBIMHM Y4€OHBIMH MO3HABATEIbHBIMH € CTBUSIMH:

1) 6a3oBbIe JOrnYeckue AelicTBHS:

CaMOCTOSATENIBHO (hOPMYITHMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE ¢€ pacCMaTpHUBaTh,

ONpeAciiATh HOEIUW ACATCIBHOCTU, 3a/aBas IMapaMETpbl W KPUTCPUHU HUX AOCTHIKCHHA, COOTHOCUTH
pe3yaBTATHl AEATENBHOCTH C TIOCTABICHHBIMH LENISIMU;

WCIONB30BaTh TP OCBOEGHUHM 3HAHUN TPHEMBI JIOTHYECKOTO MBIINUIEHUS — BBLACTSITH XapaKTepHBIE
MPU3HAKKA TIOHSATHA ¥ YCTAaHABIMBATh WX B3aUMOCBA3b, HCIONH30BATH COOTBETCTBYIOUIUE IOHITHS IS
00BSICHEHHUS OTHEIHHBIX (DAKTOB W SBJICHU;

BBIOMPATH OCHOBAHUS M KPUTEPUH JIJISl KITacCU(DHKAIIMN BEIIECTB M XMMUYECKHUX PEaKITHii;

YCTaHaBIIMBATh MPUYNHHO-CIIEJICTBEHHBIE CBSI3M MEXIY U3y4aeMbIMU SIBJICHUSMU;

CTPOHUTH JIOTHYECKHE pacCyXIeHHWd (WMHAYKTUBHBIE, JAEAyKTHBHBIE, 110 AaHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH ¥ MPOTUBOPEYHNS B PACCMAaTPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH BEIBOABI M 3aKITIOUCHUS;

MPUMEHATh B TIPOIECCE IMO3HAHUS, HWCIOIB3yeMble B XHMHAW CHMBOJIHYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBBIBATh MOJIEIBHEIE TIPEAICTABICHAS — XHMAYECKHUH 3HaK (CHMBOIM) dJIEMEHTa, XUMH4YecKas Gopmya,
ypaBHEHNE XHUMHUYECKON PeaKIny — IPH PEIIeHNH YI9eOHbBIX MO3HABATENbHBIX M MPAKTUIECKUX 3a]a4, IPUMEHSITh
Ha3BaHHBIE MOJEIbHBIC MPEICTABICHUS U BBISBICHUS XapaKTEPHBIX INPU3HAKOB HM3y4aeMBIX BEIIECTB W
XUMUYECKUX PEAKLIUMN.

2) 6a30BBIE HCCIEN0BATEIbLCKHE TeHCTBHM:

BIIJIETH OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XMMUYECKUX PEaAKIIHIA;

(dbopMynupoBaTh LENM W 3aJadd HCCIEAOBAaHUA, WCIOIH30BATH IIOCTABIEHHBIE WM CAMOCTOSTEIHHO
chopMyIHpOBaHHBIC BOMPOCH B KAYeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JJIs1 (JOPMHPOBAHUS THIIOTE3BI 11O
MIPOBEPKE MPABUIHLHOCTH BBHICKA3bIBAEMBIX CYXICHU;

BIIAJIETh HABBIKAMH CaMOCTOATEIBHOTO TUTAHWPOBAHUS W TPOBENEHUS YYSHHUYECKHX DKCIIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHS HAOIOJaTh 32 XOJIOM ITIPOIIECcCa, CaMOCTOSATENFHO MPOrHO3UPOBATH €r0 Pe3yibTarT,
(hopMyHpoBaTh 000OIIEHNS W BBIBOJBI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIhTATOB MCCIIENOBAHUS, COCTABISTh
000CHOBaHHBIN OTYET O IPOJIENaHHON padoTe;

MPUOOpETaTh OMBIT YYEHUYECKOH KCCIeNOBAaTeIbCKOM W TIPOSKTHOM JEATENbHOCTH, TIPOSIBIIATH
CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENTFHOMY TTOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]a4, TPUMEHEHHIO
Pa3IUYHBIX METOJIOB TIO3HAHUS.

3) paborta ¢ nHdopmManueit:



OpPHCHTHPOBATHCS B  Pa3NUYHBIX HCTOYHMKAX HH(popManuu (HAYYHO-TIOMYyJISIipHAs JIUTEpaTypa
XHUMHAYECKOT0 COJep)KaHus, CIpaBOYHbIE TMocoOus, pecypchl HHTepHeTa), aHaIM3UpOBaTh HHGOPMALIUIO
Pa3IMYHBIX BUIOB U JOPM MPECTABICHNUS, KPUTHUECKH OLIEHUBATH €€ TOCTOBEPHOCTH U HEMPOTUBOPEYH BOCTb;

(dbopMynTUpOBaTh 3ampockl U HPUMEHSTh pPa3IH4YHble METOAbI TPH TOUCKE M OTOOpe HH(pOpMaLuy,
HEOOXOJMMOM JIsl BBIMOJTHEHMsI yueOHBIX 3a/1a4 ONPeAeNEHHOrO THIIA;

npuoOpeTaTh OMBIT HWCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH M Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIFHO BHIOMpATh ONTHUMaJbHYIO (opMy TpencraBieHus HHPopManuu (CXeMbl, rpaduky,
JMarpaMMBbl, TaOJIHIIbI, PUCYHKU U JPYTHE);

WCTIOJIb30BAaTh HayYHBIH S3bIK B KAUECTBE CPEACTBA MPU paboTe ¢ XUMHUYECKOW MH(OpMAaIUei: TPUMEHSTh
MeKNpeaAMeTHble (pu3nueckue ¢ MaTeMaTH4ecKHWe) 3HaKH MW CHMBOJBI, (QOpMYJbl, a0OpeBUATYpHI,
HOMEHKJIATYPY;

WCITIOJIb30BATh U MPEo0Pa3OBLIBATH 3HAKOBO-CUMBOJIIMYECKUE CPENICTBA HATIISTHOCTH.

OsiageHue yHNBepPCAJbLHBIMIA KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

3aJaBaTh BOINPOCKHI MO CYIIECTBY OOCYXJTaeMOH TeMbl B XOJ€ JAWANOra W/WIN JUCKYCCHH, BBICKA3bIBATH
uzaeu, GopMyIHpOBaTH CBOH MPEATIOKEHUSI OTHOCHTEILHO BBIMOTHEHUS TPEIIOKEHHON 3a]1a4u;

BBICTYIIATh C MPE3eHTAIMeH Pe3yJbTaToB MO3HABATENBHON JIEATEIbHOCTH, TONyYEHHBIX CAMOCTOSATEIHLHO
WIH COBMECTHO CO CBEPCTHHKAMH NPU BBITOTHEHUM XMMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH paboThl IO
WCCIIEIOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealli3aluy Y4eOHOro MpoeKkTa W (OpMYIHPOBATH BBIBOIBI IO
pe3yabTaTaM IPOBEAEHHBIX HCCICIOBAHUN ITyTEM COIVIACOBAHMS IO3UIMI B XOA€ OOCYXJEHHS M OOMeHa
MHEHHUSIMH.

OBiageHue yHUBepPCAJbHBIMHU PEryJISITUBHBIMH 1€CTBUAMU:

CaMOCTOSTEIILHO TTAHUPOBATH M OCYIIIECTBIISITH CBOIO MTO3HABATENBHYIO JISITEIBHOCTD, ONPEACHss e 1enu
W 33]1a4d, KOHTPOIUPOBATh U TIO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii anropuT™ JAeHCTBUN TIPU
BBITIOJTHEHUH YI€OHBIX M MCCIIEAOBATEILCKUX 3aJ1ad, BEIOMpATh Hanbosee 3PP eKTUBHBINA CITOCO0 MX PEIICHHS C
Y4ETOM TMOTydeHHS] HOBBIX 3HAHUH O BEIIECTBaX U XUMHUYECKUX PEaKIUsiX;

OCYIIECTBIIATH CAMOKOHTPOIIb CBOEH JEITETFHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOIIEHKH.

INPEIMETHBIE PE3YJIBTATBI 10 KJIACC

[Ipenmernbie pe3ynpTaThl OCBOSHHS Kypca «OpraHmyuecKkasi XUMHUsD) OTPaKaroT:

chOpMHUPOBAaHHOCTH MPENCTABICHAN 0 XUMHUYECKOH COCTABISAIONIEH eCTeCTBEHHO-HAYTHON KapTHHBI MUPA,
pONMM XMMHHM B TIO3HAHWW SIBIIEHUH TpPUPOABI, B (OPMHPOBAHWM MBIIUICHHS M KYJIbTYpPHl JMYHOCTH, €€
(h)YHKIIMOHATPHON TPaMOTHOCTH, HEOOXOAMMOM [UIS pEIIeHWUsS NPAKTUYECKUX 3a/lad W OKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3[TOPOBBIO M IIPUPOTHON CPEIIE;

BIIAZICHWE CHUCTEeMOW XWMWYECKHX 3HAHHWH, KOTOpas BKIIOYAEeT: OCHOBOIIOJIATAIONINE TIOHSTHS
(xuMugeckuit JJIEMEHT, aToM, JIEKTPOHHAS o0o04Ka aToMma, MOJIEKYTIa, BaJICHTHOCT,
ANEKTPOOTPUIIATENNFHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHast (popmyna (pa3BépHyTas W COKpalléHHAs), MOIb,
MOJISIpHAsl Macca, MOJAPHBIA OOBEM, YTIIEPOAHBIN CKeneT, (PyHKIMOHANbHAS TPyINa, paauKai, H30Mepus,
M30MEphl, TOMOIIOTHUYECKHI psIl, TOMOJOTH, YTIEBOMOPOIBI, KHCIOPOA U a30TCOAEpIKAIINE COCAMHEHUS,
MOHOMEp, TOJHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCOMHEHHS); TEOPUH W 3aKOHBI (TEOpHS
CTpOEHHUsI opraHWYecKuX BemiecTB A. M. byTnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJMYECKUAN SI3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUS, JIOKAIIUE B OCHOBE NMOHWMAaHUS NMPUYMHHOCTH H
CHUCTEMHOCTH XUMHYECKUX SIBJICHUU, (AKTOIOTMYECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, MOMYYEHHH U
0e3011acHOM HCIOJIh30BAHUN BAXXHEUIIIMX OPTaHWYECKUX BEIIECTB B OBITY W IPAKTHYECKOW IeITeTbHOCTH
YelI0BeKa;

c(hOpMHUPOBAaHHOCTH YMEHHH BBISBISTh XapaKTEPHBIE MPU3HAKY TIOHATHH, YCTAHABIIUBATh HX B3aUMOCBS3b,
WCIIONb30BaTh COOTBETCTBYIONIUE TIOHSATHS TPU OIMHMCAHUM COCTaBa, CTPOSHHUS W TPEBPAIICHUN OPTaHWYECKUX
COCIUHCHUM;

c(hOpMHUPOBAaHHOCTh YMEHHI HCIIOIB30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISi COCTABIICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAmEHHOW) (HOpMYJl OPraHWYECKUX BEIIECTB M YpPAaBHEHUM XUMHUYECKUX



peaKIuii, U3roTaBIMBATh MOJCIM MOJICKYJ OpPraHUYECKUX BEIICCTB JUIS WIUTIOCTPAllMd UX XUMHUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAaHHOCTh YMEHUN YCTaHABINBATH MPUHAJICKHOCTh U3yYSHHBIX OPTaHMUYECKUX BEIIECTB M0 UX
COCTaBy M CTPOCHHIO K ONpEACIEHHOMY KJIACCy/Tpylie COeAWHEHHH (YrJIeBOAOPOABL, KHCIOPOA |
A30TCOJICPIKAIINE COCTUHCHUS, BEHICOKOMOJICKYJISIPHBIC COSIMHEHUS), TaBaTh UM Ha3BaHUS MO CUCTEMAaTHYCCKON
nomenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC HA3BaHUS OTJCIBHBIX OPTaHHMYECKUX BEIICCTB
(9THIIeH, IPONUIICH, alleTHIIeH, STHICHIJINKOIb, TIHIEPHH, (HeHol, popMabIeru, alueraiblIerii, MypaBbuHas
KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAas KHCJIOTa, CTEapHUHOBAas KHCIIOTa, TIIOKO3a, (pyKTO3a, Kpaxmai,
LIEJUTIONI032, TJIUIINH);

c(hOPMHUPOBAaHHOCTh YMEHHS ONPEICIATh BUABI XUMHYECKOH CBSI3M B OPraHUYECKUX COCIAMHEHUSX
(omuHapHBIE U KpaTHBIE);

c(hOPMHUPOBAaHHOCTh YMEHHUS MPUMEHSTH IOJOKECHUS TEOPUU CTPOCHHUS OpraHMYECKMX BemecTB A. M.
BytnepoBa misi oObsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTABA U CTPOCHHS, 3aKOH COXpaHCHUs
MAacchl BEIIECTB;

c(hOPMHUPOBAaHHOCTh YMEHHI XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3UUYECKUE M XUMHUYCCKHE CBOMCTBA
TUNAYHBIX TPEICTABUTENCH DPA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIISCTB (METaH, 3TaH, JTHJICH, MPOIIUJICH,
arneTuiieH, Oyramuen-1,3, merwiOyranueH-1,3, OCH30J, METaHON, 3TAHOJ, STHJICHTJIMKOJb, TNIMIEPUH, (DEeHOI,
aleTaNbJeTH]l, MypaBbUHAs M YKCYCHasl KHCJIOTBI, IJIIOK03a, KpaxMall, IeJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa),
WUTIOCTPUPOBATh MEHETHYECKYIO CBSI3b MEXKIY HUMH YPaBHEHHMSIMH COOTBETCTBYIOLIMX XHMHYECKUX PEAKIUi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh UCTOYHUKH YIJICBOJOPOIHOIO ChIphs (HEPTh, MPUPOIAHBII
ras, yrojib), Crioco0bl UX NepepaboTKU U MPaKTHYECKOe MPUMEHEHUE MTPOLYKTOB TepepadoTKy;

c(hOPMHUPOBAHHOCTh YMEHHI MPOBOAMTH BBIYMCICHHS 10 XMMHUYECKUM YpaBHEHHsSM (Macchl, 00bEMa,
KOJTMYECTBa MCXOJIHOTO BEIIECTBA HIIH MPOAYKTA PEAKIIHH M0 U3BECTHBIM Macce, 00bEMY, KOMYECTBY OJHOTO M3
WCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKINN);

c(OPMHUPOBAHHOCT, YMEHHU BJIAJIETh CHCTEMOW 3HaHWM 00 OCHOBHBIX METOJIAX HAyYHOTO IMO3HAHWUS,
WCIONB3yeMbIX B XHMHH TP HW3YYEHUH BEIIECTB W XWMHUYECKUX SBIICHUHN (HabOmiomeHue, W3MeEpeHHe,
9KCIIEPUMEHT, MOZETHUPOBAHUE), MCIOIH30BATH CHUCTEMHBIE XUMHYECKHE 3HAHWA JUIA TPUHSATHAS pEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMHU M UX IIPUMEHEHUEM;

chOpMHUPOBAaHHOCTh YMEHUH COONIOAATh MpaBUia MOJb30BAHUS XUMHYECKOW MOCYJ0N M J1abOpaTOPHBIM
000pyIOBaHHEM, a TAKKe TMpaBUia 0OpaIIeHNs ¢ BEMIECTBAMHU B COOTBETCTBUH C HHCTPYKIIUSMH TIO BBITOIHEHUIO
71a00PaTOPHBIX XUMHUYECKHUX OMBITOB;

chOpMHUPOBAaHHOCTh YMEHHH TUIAHUPOBATh W BBINONHATh XHUMHUYECKHH HKCHEPUMEHT (IIpeBpalleHHs
OpPTaHWYECKHUX BEIIECTB IPH HArPEBAHWH, MOTyICHNE STHUJIEHA U N3YYEHUE €ro CBOMCTB, KAUeCTBEHHBIE PEaKIIHH
OpPTaHWYECKHUX BEIECTB, JACHATypaIus OeTKOB NMPH HATPEBaHHH, IIBETHBIE pPEaKIHH OEIKOB) B COOTBETCTBHH C
MpaBMJIAMH TEXHUKM OE30MacHOCTH TpH OOpAaIeHWH C BemecTBaMH W JabOpaTOpPHBIM 00OPYIOBAHUEM,
MIPEJCTABIATH PE3YNBTATH XUMHUYECKOT0 SKCIIEPUMEHTA B (pOpME 3aM¥CH ypaBHEHHUH COOTBETCTBYIONINX PEAKIIUN
1 (hopMyITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB;

chOpMHUPOBAaHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(OpMaIuio, MOTy4aeMyro U3
Pa3HBIX UCTOYHUKOB (CpelicTBa MaccoBor nHpopmarmu, HTepHET 1 APYTHX);

chOpMHUPOBAaHHOCTH YMEHHUI COOIIOATh MpaBUiIa SKOJIOTUUYECKH IIeJIeCO00Pa3HOrO MOBENECHUS B OBITY H
TPYAOBOU NEeATETHHOCTH B IENSIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON CpEeIbl, 0CO3HABATH
OITACHOCTh BO3ZIEWCTBHSI HA JKWUBHIE OPTaHU3MBI ONPEACTEHHBIX OPraHUYEeCKUX BEIIEeCTB, IMMOHWMAs CMBICI
nokazatens [1/IK, moscHsITh Ha mpuMepax crocoObl YMEHbBIIIEHHUS U MPEIOTBPAIICHUS HX BPEIHOTO BO3ICHCTBUS
Ha OpPTaHU3M YeJIOBEKa;

JUIE OOYYaroIUXCsl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBBS: yMEHHE MPHUMEHSATh 3HaHHs 00
OCHOBHBIX JIOCTYITHBIX METOaX MIO3HAHUS BEIIECTB U XUMUYECKUX SBICHUH;

JUIA CIENBIX W CHaOOBUIANIMX OOYYAIOIIMXCA: YMEHHE WCIONIh30BAThH PElbeHO-TOUECHHYIO CHUCTEMY
oboznauenwuii JI. Bpaiins mist 3anucu XuMuyeckux Gopmyit.



11 KJIACC

[IpenmerHbIe pe3yabTaThl 0OCBOEHUS Kypca «OO0IIasi 1 HeoOpraHu4YecKass XUMHS» OTPaKaloT:

c(hOPMHUPOBAaHHOCTh TPEACTABICHUI: O XMUMHUYECKOW COCTABJIAIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHUpa, POIIM XMMHU B TIO3HAHUU SIBJICHUN TPUPOABI, B (POPMUPOBAHUU MBIINUICHUS W KYJIBTYPhI JUYHOCTH, €€
(YHKIIMOHAJIBHON T'PAaMOTHOCTH, HEOOXOIAMMOM JUIs PEIICHUsS TMPAKTUYECKUX 3aJad W IKOJIOTHYECCKH
000CHOBaHHOI'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO M MPUPOTHON CPEJIE;

BIIaJICHUE CHCTEMON XHUMHUYECKHX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIONINE TIOHSTHS
(XUMHUYECKH 3JIEMEHT, aTOM, M30TOIN, S-, P-, O- 3JeKTpOHHBIE OpPOWTATH aTOMOB, WOH, MOJIEKYJa, MOJb,
MOJIIPDHBIH  00BEM, BaJIGHTHOCTb, JJIEKTPOOTPUIATEIBHOCTh, CTCIIEHb OKHCJICHUS, XUMHUYECKas CBS3b
(KoBasieHTHAS, HOHHAS, METAJUTIMYECKasi, BOIOPOIHAS ), KPUCTAUTMIECKAsT PEIIETKA, TUTIBI XUMUYECKUX PEaKIIH,
pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOIHTHI, JJICKTPOTUTHUYECKAS TUCCOIMANMS, OKHUCIUTENIh, BOCCTAHOBUTEIND,
CKOPOCTh XUMHYECKOW PEaKIMH, XUMHUYECKOE PAaBHOBECHE), TCOPHUU U 3aKOHBI (TEOpUS DIIEKTPOTUTHICCKOM
Jucconuaim, nepuoanueckuii 3akon J[. . MenneneeBa, 3aKk0OH COXpaHEHHSI MacChl BEILIECTB, 3aKOH COXPaHEHUS
W TIPEBpAIlCHUS DSHEPTUM TPH XWMHUYECKHX PEAKIHAIX), 3aKOHOMEPHOCTH, CHMBOJWYECKUN SI3BIK XUMHHU,
MHPOBO33pPEHUYECKNE 3HAHWS, JIeKAIlMe B OCHOBE IOHWMAHHUS NPUYMHHOCTH W CHCTEMHOCTH XHMHYECKHX
SIBIIEHUH, (DaKTOJOTMYECKHME CBENEHHS O CBOMCTBaX, COCTaBe, IOJYYEHUH U OE30MMacHOM WCIIONb30BaHUU
BaKHEHUIITNX HEOPTAaHWYECKUX BEIIECTB B OBITY M MPAKTHIECKON NESITETHHOCTH YEIOBEKA;

chOpMHUPOBAaHHOCTH YMEHHH BBISBISATH XapaKTEPHBIE IPU3HAKY TOHATHH, YCTAaHABINBATh UX B3aHMOCBSI3b,
HCIIOJIB30BaTh COOTBETCTBYIOMIHE ITOHITHS [P ONFICAHUN HEOPTAaHMYECKUX BEIIECTB U X IIPEBpAIICHHII;

c(OPMHUPOBAHHOCTh YMEHUH HCIIONB30BATh XUMHUYECKYIO CUMBOJIHMKY JUUIsI COCTaBIICHHS (DOPMYIT BEIIECTB
W ypaBHEGHHMH XMMHYECKMX peakiwii, cucreMatrueckyro HoMeHknatypy (IUPAC) m TpuBManbHble Ha3BaHUs
OTIENBHBIX HEOPTAaHMYECKMX BEIIeCTB (YrapHBIN ra3, YIIEKHCIBIA Ta3, aMMHAaK, rameéHas W3BeCTh, HerameéHas
W3BECTh, MUTHEBAS COJIA, IUPHUT U APYTHE);

chOpMHUPOBAaHHOCTh YMEHUH ONMPEAEIATh BAaJCHTHOCTh M CTEIEHb OKUCIIEHUS XMMHYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3MMYHOTO COCTaBa, BHUJ XUMHYECKOM CBSI3M (KOBAJEHTHAs, HWOHHAs, MeTaJUTHYecKas,
BOJIOPO/IHASA) B COSNMHEHHUSX, THIT KPUCTAIUTMYECKON PEmIETKH KOHKPETHOTO BElecTBa (ATOMHAsI, MOJIEKYIISIpHAS,
WMOHHAsI, METAJUTMYEeCKas ), XapaKTep Cpebl B BOMHBIX PACTBOPaX HEOPTAHMUECKIX COCTMHEHUN;

chOpMHUPOBAaHHOCTH YMEHHUH yCTaHABIMBATH MTPUHAUICKHOCTh HEOPTAHUIECKUX BEIECTB MO UX COCTAaBY K
OIpeNenéHHOMY KIIacCy/TPyIIe COeMUHEHHH (MIPOCThIE BEIIECTBA — METAIIBI 1 HEMETAJTbI, OKCUIBI, OCHOBAHHUS,
KHCIIOTBI, aM(OTEepHBIE THAPOKCHIBI, COIH);

chOpMHUPOBAaHHOCTh YMEHHU pPACKpPBIBATH CMBICH Tepuogudeckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPHUPOBATH €T0 CUCTEMAaTU3UPYIOITYI0, O0BSICHUTENBHYIO U IPOTHOCTUIECKYIO (DyHKIIHH;

chOpMHUPOBAaHHOCTH YMEHHUI XapaKTePU30BaTh 3JEKTPOHHOE CTPOCHUE aTOMOB XUMHYECKUX DIIEMEHTOB 1—
4 nepuonoB Ilepuognueckoi cucteMbl xumudeckux sneMeHToB . Y. MeHneneeBa, Ucnonb3ys MOHATUS «S-, P-,
d-3J1eKTpOHHBIC OpOMTAINY, «IHEPreTHUECKUE YPOBHH», OOBSICHITH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB
XMMHYECKUX 3JIEMEHTOB M MX COCJUHEHUH M0 mepuopaM u rpymmaM llepuomudeckoil CHCTEMBl XMMUYECKHX
anemenToB /1. 1. MennerneeBa;

chOpPMHUPOBAaHHOCTh  YMEHHH  XapaKTepu3oBaTh  (OMHCHIBATH)  OONIME  XMMHYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE TEHETUUECKOW CBSI3U MEXIY
HEOPraHWYECKUMU BELIECTBAMU C IMIOMOIIbIO0 YPABHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIU;



c(hOPMHUPOBAaHHOCTh YMEHUS KJIACCUDUIIMPOBATh XUMUUECKUE PEAKIIMH 110 PA3IMYHBIM MTPU3HAKAM (YUCITY
Y COCTaBY PEarupyrIuX BEIIECTB, TEIIIOBOMY 3(()EKTy peaKinu, NU3MEHEHHUIO CTEIICHEH OKHCIICHHSI 3JIEMEHTOB,
00paTUMOCTH PEaKIIMK, YYaCTHIO KaTalu3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHHUI COCTABJIATH YPaBHECHUS PEAKIIMI Pa3IMYHBIX THIIOB, MOJHEIC U COKPAIIEHHBIC
yYpaBHEHUS peaKIuii HOHHOIO OOMEHA, YUUTHIBAs YCIOBHUS, TPU KOTOPBIX 3TH PEAKITUH HIYT J0 KOHIA;

c(hOpMHUPOBAaHHOCTh YMEHUW MPOBOJWTH PEAKIIUHU, ITOITBEPKAAMONINE KAUECTBEHHBIN COCTaB Pas3IMYHbIX
HEOPTraHWYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM IIyTEM HOHBI, IMPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPTraHWYECKUX BEIECTB;

c(OPMHUPOBAaHHOCTh YMEHHMI PACKPBIBATH CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIUH
MTOCPEICTBOM COCTABJICHUS 3JICKTPOHHOT O 0ajiaHca dTHX PeaKInuii;

c(hOPMHUPOBAaHHOCTh YMEHHI OOBSICHITh 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOH PEAKIUU OT Pas3IMUHbIX
(haKTOpOB; XapaKTep CMEIICHUS XUMUYECKOI'0 PAaBHOBECUS B 3aBUCHMOCTH OT BHEIIHErO BO3ICHCTBUS (TPUHITUI
Jle lllaTenbe);

chOPMHUPOBAaHHOCTh YMEHHMH  XapaKTepU30BaTh XMMHYECKHE IPOIECCHI, JIKAIIUE B  OCHOBE
MPOMBIIIUICHHOTO TIONYYCHUS CEPHOM KHCIIOTHI, aMMHakKa, a TakXke C(OPMHPOBAHHOCTh MPEACTABICHHIA 00
OOIIMX HAYYHBIX IPUHIIMIIAX U IKOJIOTMYECKUX MPOOJIEMaX XMMHUECKOIO ITPOM3BOJICTBA;

c(hOPMHUPOBAaHHOCTh YMEHHUH NPOBOJWTH BBIYMCICHHS C HCIIOJb30BAHUEM IIOHITHS «MaccoBas JOJs
BEIIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHHH Ta30B MPU XMMHUYECKHX PEAKIUSIX, MACChl BEIIECTBA WM 00bEMA
ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIINX B PEAKIIMU BEIIECCTB,
TerioBoro 3ddexra peakiyy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MPEBPAILCHHUS U COXPAHECHHUS
SHEPTHUH;

c(hOPMHUPOBAaHHOCTh YMEHUH COOJIOAATh MpaBuja MOJIb30BAHUS XUMHYECKOW MOCYI0H M J1abopaTOPHBIM
000pyIOBaHUEM, a TAKKE MTPaBUIIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKITUSMH TIO BBHITIOTHEHHUTO
J1a00paTOPHBIX XUMHUIECKHUX OITHITOB;

chOpMHUPOBAaHHOCTh YMEHHU TUIAHUPOBAaTh W BBIMOMHATH XUMHYECKHH OKCIIEPUMEHT (pas3iioykeHHne
MEpPOKCHIa BOJOPOAA B MPHUCYTCTBUU KaTajiW3aTtopa, OIpelelieHHe CPedbl PacTBOPOB BEHIECTB C IOMOIIBIO
YHUBEPCATBHOTO WHIUKATOPa, BIUSHHUE PA3NUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKINH, PEeaKIIUU
WOHHOTO OOMEHa, Ka4eCTBEHHBIE PEAaKIHNHU Ha Cyiab(aT-, KapOOHAT- M XIJIOPHA-aHHOHBI, HA KaTHOH aMMOHWS,
pelIeHne dKCIepUMEHTaNbHBIX 3a/a4 1Mo TeMaM «Mertamiby u «HeMeTamsl») B COOTBETCTBHH C MPaBHJIAMHU
TEXHUKU OE30MacHOCTH TIpH OOpalieHHHW C BElIecTBAaMH W J1a0OpPaTOPHBIM OOOPYJOBAaHUEM, MPEICTABIATH
pe3yabTaThl XMMHYECKOTO OJKCIeprMeHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX pEAKIUHA U
(hopMyIHpOBaTH BHIBOJBI HA OCHOBE 3THUX PE3YIBTATOB;

chOpMHUPOBAaHHOCTh YMEHUN KPUTHUYECKH aHATHN3UPOBATh XHUMHUYECKYI0 HH(OpManunio, MOTydaeMyro U3
Pa3HBIX UCTOYHUKOB (CpPENICTBA MACCOBOWM KOMMYHUKaNWU, IHTepHET 1 Ipyrux);

chOopMHPOBAaHHOCTH YMEHHUI COOIIONATh MpaBMiIa SKOJIOTHYECKH IIEIeCO00pPa3HOro MOBENECHUS B OBITY H
TPYAOBOM NIESITENTFHOCTH B LENAX COXPAHEHHUS CBOETO 37I0POBBS M OKPYKAIOIIEH MPUPOTHON Cpebl, 0CO3HABATH
OMACHOCTh BO3JICHCTBUSI HA KUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEUIECTB, MOHMMAs cMbica mokaszatens 1K,
MOSICHATh Ha TpUMeEpax CIOCOOBI YMEHBIIIEHUS W TPENOTBPAIICHUS WX BPEIHOTO BO3JEHCTBHS HAa OPTaHWU3M
YeNI0BeKa;

UI OOYYaroIUXCsl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBBS: yMEHHE MPHUMEHATh 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METOAaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM;

JUIA CIENBIX W ClHa0OBUAANIMX OOYYAIOIIMXCA: YMEHHE WCIONh30BATh PENbeHO-TOUECHHYIO CHCTEMY
obo3rauenwuit JI. bpainst muist 3anMcu XUMUIECKUX (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KUIIACC

N KosimyecTBo yacoB DJIeKTPOHHbIE
°
/i HaumenoBanue pa3aejioB U TEM NIPpOrpaMmMmabl B K()]-[Tp()_m,]-[],[e HpaKanecKHe (IIH(I)pOBLIe)
cero padoThI padoTbl o0pa3oBaTe/IbHbIE
pecypchbl
Pa3nes 1. TeopeTruyeckue 0CHOBBI OPraHN4ecKOi XMMHHU
11 [Ipeamer opranndeckoi xumuu. Teopus cCTpoeHus 3
' opraHuveckux coeauHenuii A. M. Byrneposa
Wroro mo pazueny 3
Paznen 2. YriaeBogopoabl
2.1 [IpenenbHbIE YrI€eBOIOPOIbI — aIKaHbI 2
2.2 HenpenenbHble yrieBoI0po/ibl: alIKEHbI, aJTKaJHUEeHbI, alIKMHbI 6 1
2.3 ApomaTHYeCKHe YIIeBOI0POIbI 2
2.4 [IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB M MX TIepepadoTKa 3 1
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
3.1 Cruptel. DeHon 3
3.2 Anpaerunel. KapooHnoBbie kucioTsl. ClioskHBIC (DUPHI 7 1
3.3 VYrineBoasl 1
Hroro no pazgeny 13
Pa3znea 4. A3orconepskanye oprannyeckue coequHeHUs
4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIe COeIMHEHUSA
5.1 IInactmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KJIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
uudpoBbie
Ne n/mm HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbI Kontpoabubie | IlpakTuyeckue (mupp )
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuil 3akoH 1
11 [Iepnoanueckas cucteMa XMMUYECKUX 2JIEMEHTOB 3
. . MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BELECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMus
2.1 Mertanibl
2.2 Hemeranmst 1
2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKHUX BEIIECTB
Hroro mo pazgeny 17
Paznea 3. XuMus 1 ;KU3Hb
3.1 XUMUS U )KU3HBb 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Mara nugposbie
w/n Tema ypoka Bcer KonTpoabHubie IIpakTuyeckue H3yYeHHs | 00pa3oBATENbHEIe
0 padoTsI padoThbI pecypest
1 [Ipeamer opraHn4eckoi XUMHUH, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAYCHUE
9 Teopus cTpoeHUst OpraHU4ecKuX coeauHeHnd A. M. 1
Bbytneposa, €€ OCHOBHBIE TIOJIOKEHHUS
[Ipencrasnenue o KIacCUPUKAIUA OPTAHUIECKUX
3 BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1
TPUBHAIIbHBIC HAa3BaHUS OPTaHUYECKUX BEIIECTB
AJNKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN P 1
MertaH u 3TaH — OPOCTENIINE MTPEACTABUTEIHN AITKAHOB
AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 DTWIEH ¥ NPONWIEH — MPOCTEUIINE MPEACTABUTEIN 1
AJIIKEHOB
3 [Tpaktuueckas padota Ne 1. «I[lomydeHue sTriIeHa U 1 1
M3Yy4YEHUE €ro CBOUCTB)
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[Tony4yeHne CUHTETUYECKOTO KayuyKa U PE3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHUH PsAJl. ATETHUIICH — TPOCTEUITUI 1
MPEACTABUTEND ATKUHOB
11 Brluucnenus no ypaBHEHUIO XUMHUUYECKOW PEaKIIMU
12 ApeHbl: 6eH301 U TOIyoJ. TOKCMYHOCTh apeHOB
13 ['eneTnueckas CBsI3b yriaeBOJOPOJOB, IPUHAICKALIUX 1

K Ppa3JIMYHBIM KJIaCCaM




IIpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB: IIPUPOIHBIN

14 ra3 u NomyTHbIe He(TSHbIE ra3bl, HePTh U TPOAYKTHI €€
nepepadboTKu
[IpupoaHbIE HICTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN

15 ra3 u MomnyTHbIe He(TSIHbIE ra3bl, HePTh U IPOAYKTHI €€
nepepadboTKu

16 KoHTponbHas paboTta 1o pazaeny «YTriIeBo 0POIbD

17 [IpenenbHbIe OJHOATOMHBIE CIUPTHI: METAHOJI U ATAHOJL
Bonpoponnas cBsizb

18 MHOTr0aToMHbIE CITUPTHI: ATHJICHTITUKOJb U TITUIEPUH

19 ®deHoJI: CTPOSHHUE MOJIEKYIIbI, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHECHHE

20 Anpaerunpl: GOpMaNbACTH U alleTATbICTHA. ATIETOH

21 OnHOOCHOBHBIE TIpEIeTIbHBIE KAPOOHOBHIE KHCIIOTHI:
MypaBbUHAS U YKCYCHast

99 [TpakTruueckas padota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBI»

93 CreapuHOBasi U OJIEMHOBAs KUCJIOTHI, KaK
MIPEJICTAaBUTENH BBICIINX KapOOHOBBIX KHCIOT

24 MBpb11a Kak COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIlEE NEUCTBUE

o5 CrnosxHble 3(hupbl KaK MPOU3BOIHBIE KAPOOHOBBIX
KUCTOT. ['MIpoaun3 ciiokHbBIX 3UPOB

26 XKupsl: ruaponan3, npuMeHeHne, Ouosorudyeckas poJib
KUPOB

97 VYrneBogpl: cocTas, knaccudukaius. Baxueiinme
MPeJICTaBUTENHN: TIII0K03a, PPYKTO3a, caxapos3a

28 Kpaxman u 1emirono3a Kak IpupoIHbie TOTUMEPhI

29 KonTtponpHas pabota no pazaeny




«Kucnopoacoaepaiiye OpraHudecKue CoeanHEHHSD

30 AMUHEL: METHJIAMUH U aHUIAH 1

31 AMUHOKHCIOTBI Kak aM(OTEPHBIC OPraHUYCCKHE 1
COEIMHEHMS, MX OHOJIOTMYECKOE 3HAYeHHE. [IenTr b

32 benku kak mpupoIHbIe BEICOKOMOJICKYIISIPHBIC 1
COEIMHEHUS

33 OCHOBHbBIC TIOHATHS XUMHU BHICOKOMOJICKY/ISIPHBIX 1
COEIMHEHU I

34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1
coennHeHun. Ilnactmaccsl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34




11 KVIACC

n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema
xuMudeckux aneMmeHToB 1. Y. MeneneeBa, ux CBs3b C
COBPEMEHHOM TEOpUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUECKUX
3JIEMEHTOB M UX COCAVMHEHUH IO TPyNIIaM U IEPUOIaM.
3Ha4YeHNE NEPUOIUIECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3eMeHToB J[.M. MenzeneeBa B pa3Butuu
HayKH

Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€ BUIBI,
MEXaHU3MbI 00pa30BaHMUsI KOBAJICHTHOM CBS3H.
Bopopoanas cBsizb

BanentHocTh. D1€KTpOOTpUIIATEILHOCTh. CTENEHb
oKucleHus. BemecTBa MONEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsiTre o aucniepcHbIX cuctemax. Mctunnele u
KOJUIOUHBIE pacTBOPBL. MaccoBast 10Ji BELIECTBA B
pacTtBope

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
coenuHeHul. ['eHeTHYECKas CBSA3h HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccugukanus XuMHUeCKuX peakuii B
HEOPraHMYECKON U OPraHN4eCKOW XUMHH. 3aKOH
COXPAHEHHUSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U




NpeBpalliCHUS SHCPIUU IPpU XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiuu. OOpaTuMblie peakiuu. XUMHUECKOE

o paBHOBecHE

10 [Tpaktuyeckas padora Ne 1. «BrnusiHue pa3inuyHbIX
(aKTOPOB Ha CKOPOCTh XUMHUYECKON PEAKIIHI))
OnektponuTrdeckas auccounanus. [lonstue o

11 BOJIopoHOM moka3zarese (PH) pactBopa. Peakiuu
HOHHOTO 0OMeHa. [ 'maposin3 opranndecKux u
HEOPraHUYECKUX BEIIECTB

12 OKHCIIUTENEHO-BOCCTAHOBUTENNbHBIC peakuun. [TonsTre
00 2JIEKTPOJIM3€E PACIIIIABOB U PACTBOPOB COJIECH

13 Kontponbhas padota no pazaeny «Teoperudyeckue
OCHOBBI XUMHM
Mertannel, ux noyioxenue B [lepuoguyeckoii cucrteme

14 xuMmudeckux aneMmeHnToB . . Menneneenra u
0COOEHHOCTH CTpOEHHUs aToMOB. O0mue pu3nIecKue
CBOICTBa METAJJIOB

15 CrutaBbl METAJIOB. DJIEKTPOXUMHUYECKUH Psif
HanpsHKEHUM METaioB

16 XHWMHYECKUE CBOMCTBA BAXKHEHUIIIUX METAJUIOB (HATPUH,
KaJIMH, KaJIBIMIA, MarHU{, aJJIOMAHAN) U UX COSTUHCHUIN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAMHEHUMN

18 XuMHJecKrue CBOMCTBA IIMHKA, JKeJle3a U UX COCTMHCHUHN

19 [IpakTueckas pabota Ne 2. "Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «MeTtamib»"
Hewmeramnsl, ux nonoxenue B [lepuoanueckoit cucreme

20 XUMHU4YEeCKUX 351eMeHToB JI. 1. MeHnaeneeBa u
O0COOCHHOCTH CTPOEHHUS aTOMOB

21 ®u3nyecKre CBOMCTBAa HEMETANIOB. AJNIOTPOTIHS

HEMEeTaJIOB (Ha MpUMepe KUCI0poa, cepsl, pochopa u




yriepona)

29 XHUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPHI U UX 1
COCIMHEHUI

93 XuMu4ecKkue CBOMCTBa a30Ta, pocodpa 1 ux 1
COCIMHEHU N

24 XHWMHUYECKUE CBOMCTBA YIJIepoa, KpEMHUSA U UX 1
COCIMHEHUN

o5 [IpuMeHeHne Ba)XKHEMIINX HEMETAJUIOB U UX 1
COCIIMHEHUI
O060061eHre U cucTeMaru3als 3HaHu| 10 TeMe

26 «Hewmeramnery. Beraucnenus mo ypaBHeHUSIM 1
XAMUYECKHAX PEAKINA U TEPMOXHUMHUYECKHE PACUETHI

97 [IpakTueckas pabota Ne 3. «Pemenue 1
9KCIIEpUMEHTAIIBHBIX 3a1a4 1o Teme ""HemeTambr'"»

08 KonTtponsHast pabota o Temam «MeTauibl» | 1
«HemeTramnbi»

29 Heopranndeckue 1 opraHn4eckue KUcioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUs
AMdoTepHble HEOPraHUYECKUE U OPraHUYECKHE

30 coenuHeHus. [ eHeTHUecKas CBSI3b HEOPraHUYECKUX U 1
OpPraHUYECKUX BEIIECTB
Pousib xumuu B 06ecrieueHIH SK0JIOTUUECKOH,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, PA3BUTHH 1
MeAULHBI

39 IIpencraBnenus 06 oOMUX HayYHBIX IPUHIUIIAX 1
IIPOMBIIIJICHHOTO MOIy4eHHsI BAKHEHIINX BEILECTB

33 YenoBek B MUpE BEIIECTB U MaTepHAJIOB

34 XUMUS U 3J0POBBE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







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

» Xumus, 10 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuroHepHoe 00IIeCTBO

«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Mertoaudeckoe rocobue no yueoOuuky Pynsutuca I'.E.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
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