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1.ITIOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE CPEIHEro oOIIero oopasoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHMs (eaepanbHOl 00pa3oBaTeabHON MPOrpaMMbl CPEIHETO
obmero obpazoBanus (POIl COO), mpencraBieHHBIX B DeneparbHOM TOCYJapCTBEHHOM
obpazoBatenbHOM cTangapte COO, ¢ yuérom Konuenuum npenojaBaHMs yuyeOHOro InpenMera
«Xumusi» B 00pazoBarelibHbIX opranu3zanusix Poccuiickoit ®deaepannu, peaqn3yomUX OCHOBHbBIC
oOpa3oBaTeNbHble MPOrPaMMbl, U OCHOBHBIX NOJOXKEHUH «CTparernu pa3BUTHsS BOCIMTAHHS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsxenue IlpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOAXO0JIOB K pa3pabOTKe MPOrpaMMbl IO XUMHH, K OIPEICICHHIO 00IIeH cTpaTeruu
00y4yeHHUs, BOCIIMTAHUS U PA3BUTHUS 00YYAIOLIUXCS CPEICTBAMU YUEOHOIO MpeaMeTa « XUMHs» IS
10-11 xmaccoB Ha 0©a30BOM YpOBHE COCTaBHJIM KOHUENTyanbHble nosoxeHuss @I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH LI€JIeH, COJepKaHus, pe3ysbTaTOB OOy4eHHs U TpeOOBaHUM K YpOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumnueckoe  o0Opa3oBaHUE, IOJYy4aeMO€  BBITYCKHUKaMH  00lieo0pa3oBaTeabHON
OpraHM3alMy, SBJISETCS HEOTHEMIIEMON 4acThi0 UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEpPILIAIOLIIM
3TANoOM pean3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX IEHHOCTEH, MPUCYIINUX
LIEJIOCTHOW CHCTEME XUMHUYECKOro 00pa30BaHMsA. ODTH LEHHOCTH KacaroTcsl MO3HAHHUS 3aKOHOB
IpUpoJbl, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphbl UEJIOBEKA, a TAKXKE HKOJIOTHUYECKU
00OCHOBAHHOTO OTHOIIECHUS K CBOEMY 370POBBIO M TMPUPOAHON cpene. Peannsyercs xumudeckoe
oOpa3zoBaHue OOy4aroIMXCsl Ha YPOBHE CpPEAHEro o0Iero odpa3oBaHUs CpPEACTBAMHM y4eOHOTrO
npenMera «XUMHUS», COAEpKaHUuE U TIOCTPOEHUE KOTOPOIO OIPEIEIEHbI B IPOrpaMMe 110 XUMUU C
y4€ToM crneun(puKkd HayKd XMMUH, €€ 3HaYeHUs B MO3HAHUU IPUPOABI U B MAaTEPUAIBHOM JKU3HU
o0ImIecTBa, a TakXke C y4€TOM OOImMX LeNeld W MPUHIUIIOB, XapaKTEPH3YIOUIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpe/iHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XuMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK MTPAaeT OCOOYIO pOJib B COBPEMEHHOM
LUBWIN3ALUU, B CO3JJaHMM HOBOI 0a3bl MaTepHaabHON KyiabTypbl. OHa BHOCHT CBOW BKJaJx B
(dbopMHpOBaHKE PAIIMOHATILHOTO HAYYHOT'O MBIIUICHHUS, B CO3JJaHHE IIETIOCTHOTO MPEICTaBICHHUS 00
OKpY’KalollleM MHMpE KakK O €IMHCTBE IPUPOAbI U YEJIOBEKa, KOTOpoe (POPMHUPYETCS B XUMHM Ha
OCHOBE NNOHMMAaHHS BEILIECTBEHHOTO COCTaBa OKPYKAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBS3H MEXY
CTPOEHHUEM BEIIECTB, MX CBOMCTBAMU U BO3MO>KHBIMU 00JIaCTIMH IPUMEHEHUS.

TecHO B3auMOJIEHCTBYSI C IPYTUMHU €CTECTBEHHBIMU HayKaMU, XUMHUS CTaja HEOThEMJIEMOMN
YaCThI0 MUPOBOM KYyJIBTYpPbI, HEOOXOIUMBIM YCIOBHUEM YCIEIIHOTO TPYJIa U RKHU3HH KaXJO0T0 YJeHa
obOmiectBa. CoBpeMeHHass XMMHUsSI KaK HayKa CO3MJaTesibHasi, KaK HayKa BBICOKMX TEXHOJOTUM
HanpaBJIeHa Ha pelIeHue TI00albHbIX MPo0IeM YCTOMUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKOH, MUILEBOM, IKOJIOIHYECKON 0€30aCHOCTH U OXPaHBbI 310POBBS.

B cooTrBercTBUM C OOIMMHM LENIMH M TNPHHLUIAMH CpEIHEro oOImero oOpa3oBaHHS
conepkanue mpeamera «Xumus» (10-11 kmacchl, 6a30BBIi YpOBEHb H3YYEHHs) OPHEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYIbTYpHYIO IOATOTOBKY OOYYalOLIMXCS, HEOOXOOUMYK UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIHEIIHOIO BKJIIOYEHHUS B IKU3Hb COLUYMA,
NIPOAOIKEHHS 00pa30BaHUS B pa3IMUHBIX 00J1ACTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBisitolmiuMHy rpeaMera «XUMHs» ABISI0TC 0a30Bble Kypehl — «OpraHuueckas XuMus»
u «OO0miast 1 HeopraHu4eckas XUMHUsA», OCHOBHBIM KOMITOHEHTOM COJIEpKaHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HayKH: CHCTEMa 3HAHUW [0 HEOPTaHWYECKOW XUMHUHU (C BKIIOYEHHEM 3HAHHUM U3
o01eit XuMUM) U opranndeckoi Xxumun. @OopMHUpOBaHUE JAHHON CUCTEMbl 3HAHUH MPH U3YUYEHHUH
npenMera o0ecreurnBaeT BO3MOKHOCTh PAaCCMOTPEHHUSI BCErO0 MHOT000pasusl BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa comepxanusi KypcoB — «Opranuueckas xumusi» u «OO1mas U HeOpraHudecKas
XUMHUsD» chopMUpOBaHa B MpPOrpaMMe MO XMMHMHM HAa OCHOBE CHUCTEMHOTO IMOAXO0Ja K H3YyUEHHIO
yueOHOro MaTepuansa U OOYCIOBJI€Ha HCTOPHUYECKHM OOOCHOBAHHBIM pPAa3BUTHUEM 3HAHUW Ha
ONpPEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHM BEILECTBA
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paccMaTpuBalOTCSl Ha YPOBHE KJIACCHUECKOW TEOPHH CTPOCHUS OpPraHMYEeCKUX COEIUHEHUH, a
TaKkK€ Ha YpPOBHE CTEPEOXMMHUUYECKMX M DJIEKTPOHHBIX NPEICTABICHUW O CTPOCHUM BEIIECTB.
Ceenenuss 00 M3ydaeMbIX B Kypce BEIIECTBAX MAIOTCS B PA3BUTHH — OT YIJIEBOJIOPOJIOB O
CIIO)KHBIX OHMOJIOTMYECKH AaKTUBHBIX COEIMHEHUH. B Kypce opraHmdyeckoil XMMHUU MOJTY4arOT
pa3BuTHE C(QOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHUs NEpBOHAYAIbHBIC
MIPEJICTAaBICHHUS] O XMMHUYECKON CBSI3U, KJIACCU(UKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrjoMm 3peHHs B mpeamere «XuUMHs» 0a30BOTO YpOBHS paccMaTpUBaeTCs
W3YYCHHBI Ha YypOBHE OCHOBHOTO OOIIEr0o OOpa3oBaHHUS TEOPETUYECKUH MaTepuan u
(akToNOrMuecKue CBEJIEHHUSI O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4acTHOCTHU, B Kypce
«O0masi 1 HeopraHuveckas XHMEs» OOYYarolIMMCSI MPEIOCTABISACTCS BO3MOXKHOCTH OCO3HATH
3HaYEHHUE MEePUOJUUECKOro 3aKOHa C 00IIETEOPETUYECKUX U METOI0JIOIMUECKUX MMO3UIUH, TITy0xKe
MOHATHh UCTOPUYECKOE M3MEHEHUE (DYHKIMI 3TOTO 3aKOHA — OT 0000Iaromel 10 00bSICHSIIOMEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrtema 3HaHMI O BaXXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOWMCTBAX W
IIPUMEHEHUH, a TAK)KE€ O XMMHUUYECKHX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsiercs B Kypcax 10 wu 11 kiaccoB d3ineMEHTaMM  COAEpXKaHMS, HMEIOIHUMU
KYJIbTYPOJIOTHYECKM M TPUKIAJHON XapakTep. OTH 3HaHUA CIOCOOCTBYIOT IOHUMaHHIO
B3aUMOCBSI3M XHMHH C JPYTMMH HayKamH, pacKpbIBaloT €€ pojb B [O3HABaTEIbHOU W
MPAKTUYECKON JESITeTbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHS K TMIPOIECCY
TBOpYECTBA B OOJACTH TEOPUM U MPAKTUUECKUX MPUIOKEHUNW XUMHUHU, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHUYECKH OCMBICIMBATh MHPOPMAIUIO M MPUMEHATh €€ U MOTIOJHCHUS 3HAHWH, pPEIICHHS
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATEIbCKUX 3alad. B 1enoMm copepkaHue
yaeOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHUS OPUCHTUPOBAHO HAa (OpMHUpOBAHUE Y
o0y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl MOHMMAaHUS (GUIOCOPCKUX HAEH, TAKUX Kak:
MaTepUaIbHOE €IWHCTBO HEOPTraHWYECKOTO M OPraHMYEeCKOro MHUpa, OOYCIOBIIEHHOCTH CBOWCTB
BEILIECTB UX COCTABOM M CTPOECHHUEM, ITO3HABAEMOCTb MPUPOIHBIX SIBJICHUHM IYTEM 3KCIEPUMEHTA U
pelICHUs TMPOTUBOPEUMH MEXKIYy HOBBIMH (aKTaMd W TEOPETUYCCKUMH TPEANOCHUTKAMH,
OCO3HAaHHE POJIM XMMHH B DPELICHUH SKOJOTHYECKHX MpoOiieM, a Takxke mpolieM cOepexeHus
SHEPTETUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUaIOB.

B nnane pemieHus 3aad BOCIUTAHUS, Pa3BUTHS U COIMAIN3AINN 00YJYArOIIMXCS IPUHSATHIC
MporpaMMoOil MO XHMHH TOJXOJbl K OINPEACIICHUIO COJEPKaHUs M TIOCTPOEHHUs TMpeaMeTa
npeaycMaTpuBaoT (OPMUPOBAHHWE YHUBEPCANbHBIX Y4YeOHBIX JAEWCTBUN, HMeEOIUX 0a30Boe
3HAYEHHE JJIs1 Pa3IMYHbIX BUJIOB JAESITENbHOCTU: pelIeHus Npo0sem, MoUcKa, aHainu3a 1 o0paboTKu
nH(pOpMalUY, HEOOXOAMMBIX Ui MPHOOPETEHUsS OIbITa MPAKTUYECKOW U HCCIEI0BATEIbCKOM
NEeSTeTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke mpernoaaBaHus XUMHHM Kak Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, Tak U
Ha YpOBHE CpeHEero oo1iero oOpa3oBaHus, NPU ONPEAEIECHUN COJIEP)KATEIbHON XapaKTepUCTUKU
ueneldl M3y4deHus TIpeaMeTa HalpaBJIE€HUEM IEPBOCTENEHHOM 3HAYMMOCTH  TPAJULUOHHO
npuszHaércss  (QopMuUpoBaHHME OCHOB XHMHYECKOM Hayku Kak OOJacTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUUECKOU JEATEIBbHOCTH YEIOBEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOIWYECKOW TOUKH 3PEHHS TAaKOM TMOJXOJ K OINPESICHHUIO Ielel H3ydeHus
MpeAMETa SIBJISETCS BIIOJHE ONPABIaHHBIM.

CoriacHO NTaHHOW TOYKE 3PEHUs TJIABHBIMU IEISIMH HM3YYCHHS TpeaMeTa «XuMHs» Ha
6azoBoM ypoBHe (10 —11 ku1.) sBASIOTCS:

. (hopMHUpOBaHHE CUCTEMBI XHUMHYECKHX 3HAHWM KaK BaKHEWIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KAapTUHBI MHpA, B OCHOBE KOTOpPOW JiekKaT KIIOUEBbIE MOHATHUA,
(dbyHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XHWMHH, OCBOCHHE S3bIKa HAYKH, YCBOEHHWE W TIOHUMAaHUWE
CYUTHOCTH JOCTYITHBIX 00001IeHN MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOPHEH UX
Pa3BUTHS U CTAHOBJICHMUS;



. (dbopMHpoBaHKE U Pa3BUTHE MPEJICTABICHUH O HAYYHBIX METOJIaX IMO3HAHMS BEIECTB
U XUMHUYECKUX pPEaKLui, HEOOXOAUMBIX Ul IPUOOPETEeHHs] YMEHUH OpUEHTHPOBATHCS B MUpE
BELIECTB U XMMHUECKUX SIBJICHUH, UMEIOIIMX MECTO B IPUPOJE, B IPAKTUUECKON U MOBCEIHEBHOM
KHU3HU;

. pa3BUTHE YMEHUH M CHOCOOOB [ESATEIBHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U
OOBSICHEHUEM XUMHMUYECKOTO SKCIEPUMEHTa, COOJIIOJICHHMEM IpaBUI O€30IacHOro OOpalleHUus C
BELIECTBAMH.

Hapsiny ¢ aTuMm, cojepxkarenbHas XapaKTepUCTUKa Iefeill U 3a7ay U3ydyeHus Mpeamera B
IIporpaMMe IO XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU B
cucreMe cpeaHero obuero odpasopanus. CeroJHs B NMPENoAaBaHUU XMMUU B OOJIbLIEH CTENeHH
oTAaéTCs MPEANOYTEHHE MPAKTHYECKONW KOMIIOHEHTE COJIepKaHusl 00yUeHHsI, OPUEHTHPOBAHHOM Ha
IIOJIrOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aliy, BIaACIOLero He HabopoM 3HaHUH,
a (YHKIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AaMM M YMEHUSIMH AKTHBHOTO IOJYYCHHS
3HaHUH U IPUMEHEHUs UX B PEAIbHOM XKU3HU [Vl PELICHUs IPAKTUYECKUX 3a/1ay.

B cBs3u c otuM npu u3ydeHuH npeaMmera «XUMHUS» JOMHUHUPYIOIEE 3HAYCHHE
IPUOOPETAOT TAKKE LEJIU U 3a/1a4H, KakK:

ajianTanus 00yJaronuXxcsl K YCIOBUSAM JUHAMUYHO Pa3BHUBAIOLIETOCS MHUpPa, popMUpOBaHUE
MHTEJUIEKTYaJbHO pa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY TPUHATUIO T'PAMOTHBIX PELIEHUH B KOHKPETHBIX >XU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEILIECTBAMU U MX PUMEHEHUEM;

dopMupoBaHue y OOy4YalOIIMXCSl KIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIA),
UMEIOIIUX YHUBEPCAIBHOE 3HAUCHHE JUIsl Pa3iIMuYHBbIX BUAOB JESITEIbHOCTU: pelleHUs Ipoliem,
MOWCKa, aHanu3a " 00paboTku wuHpOpMaMKU, HEOOXOMUMBIX IS NPUOOPETCHHUS OIBITA
NesTeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHMM XUMHHM, a TaKXKe A OLEHKH C
MO3ULUI KOJOTNYECKON 0€30I1aCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUYECKUX MPOLIECCOB HA
OpraHu3M 4YeJ0BeKa U MPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX HWHTEPECOB, MHTEIJIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yyJaroImuxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpPETaTh HOBBIE 3HAHUS IO XUMHMU B
COOTBETCTBUH C YXMU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOIB30BaTh COBPEMEHHBIE MH()OPMALMOHHBIC
TEXHOJIOTUH JUIs MOMCKa M aHajlu3a y4eOHOH M HayyHO-NOMYJSApHON MHPOpPMALUU XUMHUYECKOTO
COJIEpKaHUS;

(dopMHpoBaHHE U Pa3BUTHE y OOYYAIOIIMXCS aCCOLMATUBHOTO U JIOIMYECKOI'O MBILIUIECHUS,
Ha0J1101aTeNbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPblE 0OCOOEHHO HEOOXO/IMMBbI, B YaCTHOCTH,
IIPY IJIAHUPOBAHUU U NTPOBEJICHUN XUMUYECKOTO dKCIIEPUMEHTA,

BOCIIMTAHUE Y 00yYaromuxcs yOeKIEHHOCTH B TYMaHUCTHYECKON HAaNpaBJI€HHOCTH XUMHUU,
e€ BaXHOH pOJIM B pELICHUM TIJ00alBHBIX MPOOJEM palMOHAIBHOIO MPUPOAOIOIb30BAHUS,
MIOTIOJIHEHMSI JHEPreTHUECKUX PECypcoB U COXpaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUSA
HE00X0AMMOCTU OEpeKHOr0 OTHOILEHHS K MPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe MPHOOpeTeHUs
OTbITa MCIOJb30BAHUS TOJYYEHHBIX 3HAHUM I MPUHSATHS T'PAMOTHBIX PEIIEHUN B CUTYyalUsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

B yuebHOM muaHe cpeaHero o0miero o0pa3oBaHUs MpeAMET «XUMHUs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB NMpeaMeTHOMN 06acTu «EcTecTBeHHO-Hay4YHbIE TPEIMEThI».

OO6miee 4yuCiIO 4acoB, OTBEAEHHBIX ISl U3YYEHUS XUMHUHU, HAa 0a30BOM YpOBHE CPEIHEro
obrmiero oopaszoBanus, coctaBiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B HEnemIO).



2.COAEPXXAHUE YYEBHOTI O ITPEJIMETA

10 KJIACC

OPTAHUYECKAS XUMUA

Teopernueckre OCHOBBI OPraHUYECKON XUMUHU

[IpenMer opraHMyYecKON XUMHUH: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYEHUE B IOJYYECHUU
HOBBIX BEIIECTB U MaTepuajaoB. Teopus CTpOCHHS OpraHMYecKux coequHeHuid A. M. bytieposa, eé
OCHOBHBIC TIOJIOKeHUsI. CTPYKTYpHBIE (OPMYJIBI OPraHMYECKUX BEIIECTB. [ OMOJIOTHS, M30MEpHs.
XUMHYECKas CBA3b B OPraHUYECKUX COEMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienne o KaacCUpUKAIMU OPraHMYECKUX BemiecTB. HOMEHKIaTypa opraHM4ecKux
COEMHEHMH (cucTeMaTHuecKas) U TPUBUAIbHbIC HA3BaHUS Ba)KHEHIIMX Ipe/ICTaBUTENECH KJIacCcoB
OpPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYECHMS BEIIECTB M WX IMPEBPALICHUN: O3HAKOMIICHUE C
o0pa3liaMu OpPraHUYeCKHUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHMYECKUX BEILECTB, HAOIIOICHNE U OMKMCAHUE IEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BEIECTB NP HArpeBaHUU (TUIaBJICHHUE, OOYTIIMBaHUE U TOPCHHE).

YrieBoaopoibl

AJKaHBI: COCTaB W CTPOECHHME, TOMOJOTMYECKHM psiaA. MeTraH M 3TaH — MpOCTEeHIIne
MIPE/ICTAaBUTENN ANKAHOB: (pU3MYECKHe U XUMUYECKUE CBOWCTBA (pEaklUy 3aMEeICHUs] U TOPEHHUS),
HaxO0’JICHUE B NMPUPOJIC, TOJIYUCHHE U IPUMEHECHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psil. DTUIIEH U NPONUIIEH — MPOCTEHIINe
MPEJICTABUTEIIM QJIKCHOB: (U3MYECKUE M XHMHYECKHE CBOWCTBA (PEakIUu TUAPUPOBAHUSA,
raJloreHUPOBAHUS, THIPATALIUY, OKHCICHHUS U MOJTUMEPHU3alliu ), MOJIyYeHHEe U PUMEHEHUE.

Ankanuensl: OyraameH-1,3 w meTwinOyraaweH-1,3: cTpoeHUe, BaKHEUIINE XUMHUYCCKUE
cBOiicTBa (peakius noiauMepusanuu). [lonydeHre CHHTETHUECKOTO KayuyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTHM CTPOCHHS, TOMOJOTMYECKHH psl. AILICTWIEH —
MPOCTEHIINIA MPEACTaBUTENb AIKMHOB: COCTaB, CTPOCHHE, (HU3MUYECKHEe U XUMHUYECKHE CBOWCTBA
(peakiuu TUAPUPOBAHUS, TATIOTEHUPOBAHUS, TUAPATALIUH, TOPEHHUS ), IOJIYUCHUE U IIPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (U3NYECKME M XHUMUYECKHUE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYyYEHHE U MpUMEHEHHE. TOoJIyoda: COCTaB, CTPOEHHUE,
¢bu3nyecKkue U XMMHYECKHE CBOMCTBA (peaKIMH raloTeHUPOBAaHUS M HUTPOBAHHUSA), MOTYYCHHUE U
npuMeHeHue. TOKCMYHOCTH  apeHoB. ['eHeTnueckass CBSI3b  MEXKAY  YIJIEBOJAOPOJAMH,
MPUHAUISKALMMHU K pa3IMYHBIM KJlaccam.

[IpupoaHbie UCTOYHUKU YTIAEBOAOPOJOB. [IpupoaHblii Ta3 u MonyTHbIE HEPTSHBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoOwl nepepadoTku He()TH: TIEPEroHKa, KPEKUHT (TePMHUECKUM,
KaTaIUTUYECKUi ), muposau3. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHNE B TPOMBIIIIICHHOCTH
u B ObITy. KaMeHHBIH yroib U MPOAYKTHI €0 nepepadoTKH.

DKCIepUMEHTAIbHBIE METOABl M3YYCHHS BEIIECTB M UX MPEBPAIICHUI: O3HAKOMJICHHE C
oOpa3iamu IIacTMacc, KaydykoB U pe3uHbl, Koiuiekiuu «Hedptb» u «Yromp», MoaenupoBaHue
MOJIEKYJ1 ~YIJIEBOJOPOJOB M TaJlOT€HONPOU3BOAHBIX, IPOBEIEHUE NPAKTHUECKOH paldoThI:
MOJIyYEHHUE TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Bbuncnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJIHYecTBa
MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJHBIX BELIECTB WM MPOIYKTOB PEAKIUN).

Kucnoponconepxaiue opraHndeckue coeAMHEHNS

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W J3TaHON: CTpPOeHHUE, (U3MYECKUEe U
XUMUYECKHE CBOMCTBA (pEaklMM C AKTUBHBIMH METaJNIaMH, TajJOT€HOBOJOPOJAMH, TOPEHHE),
npuMeHeHue. BoiopoHbie CBsA3M MeXAy MOJEKyJIaMu CupToB. JleiicTBUE MeTaHoa U ATaHOJIa HA
OpraHM3M YeJIOBeKa.

MHOroaToOMHbBI€ CHHUPTHL. DTHIEHTIUKONb M TIUIEPUH: CTpOCHHEe, (U3HUECKHe U
XUMHUYECKHE CBOMCTBA (B3aMMOJECUCTBUE CO MICIIOYHBIMH METAJIaMH, Ka4eCTBEHHAs PEakius Ha



MHOrOaTOMHble cnuptThl). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHHMe TIiULEpUHA U
STHJICHIJINKOJIS.

@DeHouI: CTpOoeHHE MOJIEKYIbI, (U3NYeCKHe M XUMUYEeCKHe CBOMCTBAa. TOKCHYHOCTD (peHoa.
[Ipumenenue denomna.

Anpnerugpl U KeToHbl. DopManbleruj, aneTalblIerua: CTpoeHue, (Qusnueckue u
XMMUYECKHE CBOWCTBA (pEaklMM OKHUCIEHHs W BOCCTAaHOBJIEHHS, KAaueCTBEHHbBIE pEaKI1H),
[I0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeZieNbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHas KHCIIOTHI:
cTpoeHue, pU3NUECKue U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIA Kiacca KUCIOT, PEaKIus
TepupUKalMK), ModydyeHHe | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KUCIOTHI Kak
IIPEICTAaBUTENN BBICHIMX KapOOHOBBIX KHCJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT, UX
MOIOIIlEE NECUCTBHUE.

CrnoxHble 3pHUpPHl KaK NMPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus sxxupoB. [Ipumenenne sxupoB. buosorudeckas pojb KUPOB.

YrneBoapl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, M- M mojucaxapusl). ['moko3a —
IPOCTEHIIMA MOHOCAaXapHuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMmmMuadyHbIM pacTBOPOM OKCHJA
cepebpa(l), BoccTaHOBiIEHHE, OpOKEHHE TJIIOKO3bI), HAXOXKJEHUE B MPHUPOJE, IMPUMEHEHHE,
ouonornueckas posb. Dorocunres. PpykTo3a KaKk ©30MEp TITIOKO3HI.

Kpaxman u nemnonosa Kak npupofHble nonmMepsl. CTpoeHHE Kpaxmalla U LEJUIIOJIO3BL.
dusnyeckue U XMMUUECKHUE CBOICTBa Kpaxmaiia (TUIpOIn3, KaUeCTBEHHAs! PEAKIIMs C HO/I0M).

OKCIEpUMEHTAJIIHBIE METOJbl M3YyYEHHUS BELIECTB W HX IPEBPALICHUN: IPOBEACHHUE,
HaOJI0ICHNE U OTMMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAUECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHCIEHHE »3TaHojda oOkcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumogerictBue rimiepuHa ¢ ruapokcuaoM meau(ll)), amnpaernmoB (OKHUCIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) m rumpokcumom meau(ll), B3aumomeicTBue Kpaxmajga ¢ HOJOM),
MIPOBE/ICHUE MPAKTHUECKONW PadOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

PacuérHrble 3amaumn.

Bbluncnenuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Maccbl, 00BEMa, KOJIMYEeCTBa
MCXOJ/IHOTO BELIECTBA WM MPOIYKTa PEAKLUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(QOTepHble OpraHnyeckue coequHeHus. Ou3nyeckue 1 XuMUYECKHe
CBOWCTBA AaMMHOKHUCIOT (Ha NpuUMepe IJIMIUHA). buonormueckoe 3HaueHHE aMUHOKHCIOT.
[TenTuae!.

benkn kak NpuUpOHBIE BBICOKOMOJIEKYISIDHBIE cOoelMHEHudA. llepBuuHas, BTOpHUYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: THAPONU3, JI€HATypalus,
Ka4yeCTBEHHbIE peaKkMy Ha OeJKH.

OKCHepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M HUX IMpEeBpaLleHHIl: HaOoJIeHue u
OIMCaHME JIEMOHCTPALMOHHBIX ONBITOB: JIEHATypalusl OEJIKOB NPU HArpeBaHWUH, LIBETHBIE PEaKIUH
O€JKOB.

BBICOKOMOJIEKYIISIPHBIE COEAMHEHHUS

OcCHOBHbIE TIOHATHS XHMHHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIIEHb NOJUMEPU3ALINH, CPEIHAS MOJIEKYJIsspHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUH — MOJIMMEPU3alUs U TOJUKOHICHC Al

OKCHEpUMEHTAIBHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX NPEBpAILECHUN: O3HAKOMIIEHHUE C
oOpa3uamMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXIpeaMETHBIX CBS3€M IPU M3y4YEHUM OpraHudeckod xumuu B 10 kmacce
OCYILIECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATUH, Tak W
MOHSTHUM, SBISIOIINXCA CUCTEMHBIMU JJIS1 OTJIEIbHBIX NPEJAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.



OO011me ecTecTBEHHO-HAYYHbIC OHATHS: SBJICHNUE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpus,
aHallu3, CHUHTE3, KiaccuuKaius, MEePUOJUYHOCTh, HAONIOJCHHUE, H3MEpPEHHE, HKCIEPUMEHT,
MO/IETTUPOBAHUE.

®uznka: Matepusi, SJHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJa, SHEPreTHUYECKU YPOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKHE BEIMYMHBI U €AMHUIBI UX
U3MEpeHusl.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MumieBble MPOAYKTHI, OCHOBBI PAllMOHATBHOIO MHUTAHUS, MOIOIIUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE IpernapaThl, MaTepUaybl U3 MCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckrue OCHOBbI XUMUHU

XuMHYeCKud 3JeMeHT. AToMm. Sapo aroma, U30TONBL. ODJEKTpOHHas 000J0YKa.
DHepreTHYecKue ypOBHH, MOIYpPOBHH. ATOMHBIC opOMTaiu, s-, P-, d- 31eMeHTh. OCOOCHHOCTH
pacmpesieieHuss AJIEKTPOHOB IO OpOHTANsIM B aTOMax JJIEMEHTOB MEPBBIX YETBHIPEX MEPHOIOB.
DneKTpoHHask KOHQUTypalLus aTOMOB.

[lepuoanueckuii 3akoH u llepuomnueckas cucrema xumuueckux osnemeHtoB JI. U.
Menpeneena. CBsi3b epuoAnYeCcKOro 3akoHa U Ilepuonnyeckoil CUCTEMbI XUMHUUECKUX 3JIEMEHTOB
JI. . MenneneeBa ¢ COBPEMEHHON TeOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CIOXKHBIX BEIIECTB M0 rpynnam u
nepuogaM. 3HaueHUe NePUOJIUYECKOT0 3aKOHA B PA3BUTHUN HAYKH.

CrpoeHue BemiecTBa. XHMHUYECKas CBs3b. Buabl XMMHUYECKON CBA3M (KOBaJEHTHas
HEeMNoJIsIpHas W TMOJsIpHAas, HMOHHAs, MeTaindeckas). MexaHu3Mbl 00pa3oBaHHUS KOBaJCHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). BomopomHas cBsi3b. BaneHTHOCTS.
DnexTpooTpunaTenbHOCTh. CTeneHb OKUCIeHus. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJISIpPHOTO U HEMOJIEKYISIPHOTO CTPOEHHs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. TUMNBl KPUCTAUIMUECKUX PEHETOK. 3aBHUCHUMOCTh CBOWCTBAa BEIIECTB OT THUIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTe 0 nucnepcHbIX cucreMax. VCTMHHBIE M KOJUIOMJHBIE pacTBOpBL. MaccoBast 10Jis
BElIECTBa B pacTBOpE.

Knaccugukaius Heopranudeckux coeanHeHni. HoMeHknaTypa HeopraHMyeckux BeIIecTB.
I'enernueckas CBSI3b HEOPraHMUECKHUX BEIIECTB, IPUHAICKAIINX K Pa3IUYHBIM KJIacCaM.

Xumnueckass peakuus. Knaccupukanus XMMHYECKMX pEakUMid B HEOPraHWYecKod u
OpraHMYecKOM XMMHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iMyHbBIX (akTopoB. OOpaTUMBbIE peaKIUH.
Xumuueckoe paBHOBecHe. DakTOpbl, BIUAIOLIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTnueckass aucconuanus. CunbHble U cinaOble 3meKkTpoiauTbl. Cpena BOJIHBIX
pPacTBOPOB BEILIECTB: KUCasl, HEUTpalibHas, IIeJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHbIE METOJAbl M3YYEHHUs BELIECTB M HMX MPEBPALIEHUI: JeMOHCTpalus
tabmun «llepuognueckas cuctema xumudeckux siemeHtoB JI. M. MenneneeBa», u3yuyeHue
MoOJeNiell KPUCTAJUIMYECKUX pEIETOK, HAOMI0JACHHEe U ONHCaHHE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3jioKeHHWe TMepoKCHIa BOJOPOJa B MPHUCYTCTBUU KaTalu3aTopa,
OTIpe/IeNIEHUE CpeIbl PAacTBOPOB BEUIECTB C IOMOIIbIO YHHMBEpPCAIbHOI'O HMHIUKATOPA, PEAKIMH
MOHHOTO OOMEHa), MpOBEIEeHUE NPaKTUYeCKOH paboThl «BnusHHe pa3nuuHbIX (DakTOpoB Ha
CKOPOCTh XUMUYECKOU PEaKIIUN.

Pacuérnbie 3a1aun.



Pacuérbl o ypaBHEHUSM XUMUYECKUX PEAKLUN, B TOM YHUCIE TEPMOXUMUYECKHUE PACUETHI,
pacy€ThI C UCIOJIB30BAHNUEM MTOHSATUS «MACCOBAas JOJIs BEILIECTBAY.

Heoprannueckas xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U 0OCOOCHHOCTH CTpoeHHsT aroMoB. Dusmyeckue CBONCTBa HEMETAJUIOB.
AnnoTponus HeMeTauIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yrieposaa).

XVUMUYECKHUE CBOWCTBA BAXHEHUIINX HEMETAUIOB (TaJloTeHOB, cepbl, a3ota, ¢ocdopa,
yriaepoAa U KpeMHHUS) U UX COCIUHEHUI (OKCHIOB, KHCIOPOACOACPKAIIUX KHUCIOT, BOJIOPOIAHBIX
COCIMHCHHIN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUH.

Merasnsl. [lonoxenue meramios B [lepruoauyeckon cucreMe XMuMUYECKUX dIeMeHToB []. M.
MenpeneeBa. OcOOEHHOCTH CTPOEHHUS JIIEKTPOHHBIX 000JI0UYEK aTroMoB MeTauioB. OO6mue
¢usnveckue cpoiicTBa MeTawioB. CIaBpl METAUIOB. DIEKTPOXMMHUYECKUN DSl HaNpsHKEHUH
METaJUIOB.

XUMHYECKUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpUM, Kalud, KalbIUi, MAarHuu,
ATIOMHUHHM, IUHK, XpPOM, HKeJle30, MeJlb) U UX COCTUHEHHI.

OO6mme cocoObI moTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOJAbl M3YYEHMsS] BEIIECTB W MX IMPEBPALICHUN: H3YUCHUE
KoJuleKIMHu «MeTallibl U CIUIaBbl», 00pa3l0B HEMETAJIOB, PELIEHUE 3KCIEPUMEHTAIbHBIX 3a/]ad,
HaONIO/IeHWe U OMHCaHWE JIEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJAEHCTBHE
TUJIPOKCH/Ia AIIOMUHMS C PACTBOPAMU KHUCJIOT U ILEI0YEH, KaueCTBEHHbIE PEAaKIMM Ha KaTHOHbI
METaJLIOB).

Pacuérnble 3anaum.

Pacuétbl Maccel BemecTBa M 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAacCTBYIOLIUX B PEAKILMH BEILECTB, pacuérbl Macchl (00bEMa, KOIMUECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUU, €CITH OJJHO U3 BELIECTB UMEET IPUMECH.

XUMUs U )KU3Hb

Ponb xuMuu B 00ecrie4eHUH KOJOTHYECKON, SHEPreTHUECKO U MUIIEBOM 0€30MacHOCTH,
pa3BuTuu MeAULIMHBL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS BELLECTB U XUMUYECKUX PEAKIIUI.

[TpencraBienust 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOMYyYEHUS BaKHEHIIINX
BELIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpUAJIOB: BAXKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl s 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHNYECKUEe U MUHEpAJIbHbIE yJO0pEHUsI.

XvMHS W 3/10pOBbE YEJIOBEKa: IpaBWia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaTos,
IpaBuia 6€30MacHOr0 UCTIOJIb30BAaHUs MTPENapaToB OITOBON XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXIpeIMETHBIX CBs3el IpU U3yuyeHUH OOIIe 1 HeopraHnyeckoi xumuu B 11
KJIaCcCe OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U
MIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIS1 OTJIENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0me ecTeCTBEHHO-HAYYHbIC TTOHSATHUS: HAy4YHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CHHTE3, KJIacCU(pHKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, HKCIEPUMEHT, MOJAEIHPOBAHUE,
U3MEpeHHe, BJICHUE.

®dusnka: Marepus, SHEprusi, macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOI,
PaZMoOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUYEeCKU ypOBEHb, BEIIECTBO, TeJI0, O00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NUECKUE BEIMUUHBI U €IMHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: knerka, opraHu3M, BSKOocucTeMma, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XUMHUYECKasi IPOMBIIIJIEHHOCTh, METAJIIYPIHUs, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuasos, CeJIbCKOXO03SHCTBEHHOE MIPOU3BO/JICTBO, MUIIEBas MPOMBIIIIIEHHOCTH,



(bapmarieBTHYECKasi IPOMBIIIJICHHOCTb, IPOU3BOICTBO KOCMETHYECKUX MpenapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, JJIEKTPOHHAsSI IPOMBIIICHHOCTh, HAHOTEXHOJIOT HH.
3.IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O IPEJMETA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYarOIIUMUCS
IporpaMM CpeaHero oémero oOpa3oBaHUs (JTMYHOCTHBIM, METANPEIMETHBIM U INPEAMETHBIM).
HayuHo-MeTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHMS IIPOrpaMM
CpeAHero o01ero oopazoBaHusl ABISETCA CUCTEMHO-/ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATENBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUs BblICIEHBI
CJICAYIOIINE COCTABIIAIOLIHE:

OCO3HaHHE OOYYAIOUIUMUCS POCCUHCKON TI'pakJaHCKOW HJIEHTHUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJINYMe MOTUBAIMH K 00yUYEHHIO;

IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JHMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEH ¥ UCTOPUUECKUX TPagULIU 0a30BOM HAYKH XUMUHY;

FOTOBHOCTb U CIIOCOOHOCTh OOYYarolUXCsl PYKOBOJACTBOBATbCS B CBOEWU JAEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMH, MPUCYLIUMHM  LEJIOCTHOM CHCTEME XUMHYECKOIrO
o0Opa3oBaHus;

HaJIMYME TPABOCO3HAHUS SKOJOTMYECKOM KYJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE TIAHBI.

JIMuHOCTHBIE PE3YJIbTAaThl OCBOCHUS MpeaMeTa « XUMUs» JOCTUTal0TCs B €IMHCTBE YUeOHOMH
U BOCIHUTATEIbHOW JESATENIbHOCTH B COOTBETCTBHUM C T'YMAHUCTUYECKUMH, COLUOKYJIbTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJ€ajlaMM POCCHHCKOTO TpakJaHCKOro OOlIecTBa,
IPUHATHIMU B OOILIECTBE HOPMAMHU U IpaBUIaMM IOBEACHHUS, CHOCOOCTBYIOIIMMHM IpoLeccam
CaMOIIO3HaHUs, CAMOPAa3BUTHSI U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YJarOLIUXCS.

JIMuHOCTHBIE PE3yAbTATHl OCBOCHUS IpenMeTa «XHMHUS» OTPaKaloT CPOPMHPOBAHHOCTH
OIIbITA IO3HABATENILHONM U MPAKTUUECKOM JesITeIbHOCTH 00yUaroIUXCs [0 peaan3aluy IPUHATHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpa’kAaHCKOTO0 BOCIIMTAHUS:

OCO3HaHHUS O0YYarOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sI3aHHOCTEH, yBa)K€HUS K
3aKOHY U MPaBOIOPAIKY;

NPEJICTAaBICHUSI O COLMAIbHBIX HOPMax M NpPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIBbHOCTH MPU CO3/aHUU Y4YE€OHBIX NMPOEKTOB,
peleHnH y4yeOHBIX M T03HABaTENbHbIX 33/1a4, BHITOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBEI, HAMEPEHUS, JIOTUKY W apTyMEHTHI JPYTUX
IIPU aHaJIU3€ Pa3IMYHBIX BUJOB YUeOHOH NesATeIbHOCTH;

2) NaTpUOTHUYECKOT'O BOCIIUTAHHUS:

[IEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAayYHOMY HaclleIMI0 OTEYECTBEHHOW XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOIO NMPUMEHEHUs
XMUMHHU, OCO3HaHMUS TOTO, YTO JIOCTMIKEHUS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOIIOJEHUH,
KPOIIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, IIOCTOSIHHOTO TPY/Aa YUEHBIX U TIPAKTUKOB;

UHTEpeca M T[I03HABAaTENbHBIX MOTHMBOB B IIOJYYEHHMH M TOCIEAYIOIIEM aHalu3e
MH(OpPMAaLIUU O MEPETOBBIX JOCTHKEHUIX COBPEMEHHONW OTEUECTBEHHONW XUMHUH;

3) 1yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMS;

CIOCOOHOCTH OIICHHWBATh CUTYAIMH, CBS3aHHBIE C XMMUYECKUMU SIBICHUSAMH, ¥ IPUHUMATh
OCO3HaHHBIE PEIIeHNUs], OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEACHHWE M IIOCTYIIKM CBOMX TOBAapUIIEW ¢ MO3MLIMH
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) hbopMupOBaHUS KYJIBTYPHI 370POBBSI:
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MOHMMAHUS IIEHHOCTEH 3J0pOBOrO0 W 0e30macHOro obpasa KU3HU, HEO0OXOTUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS! K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

cOONIOACHMS TPaBWJI OE30MACHOTO OOpAaIeHUs] C BEHIECTBAMH B OBITY, IMOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JEATEIBHOCTH;

MOHWMAHUS [ICHHOCTH TPaBUJ WHAMBHUAYAIBHOTO U KOJUIGKTUBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEJICTBUN W HENPHUSTHUS BPEIHBIX MNPHUBBIYEK (YIMOTPEOICHHS AalKOTOJ,
HApKOTHUKOB, KYPEHHUS);

5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEIOBATEIbCKOW  JESATENbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOW U JPYTUX BUAAX JCSITCIHLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIIEHUHM TMPAKTUYECKUX 3a7ad COIHAJIbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAaKTHUYECKOMY H3Y4YeHHIO MpOQecCHil pa3IudyHOro poia, B TOM 4YHCIIe Ha
OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHH 110 XUMUH;

YBa)XEHUS K TPYY, JIOASIM TPyla U pe3yibTaTaM TPYAOBOM AESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYAILHON TPACKTOPHH 00pa3oBaHUs, OyayIien
npodeccun U peanusaldyd COOCTBEHHBIX XKMU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) SKOJIOTUYECKOTO BOCITUTAHUS:

IKOJIOTHYECKU IIeJIECO00Pa3HOr0 OTHOIICHHS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIe;

MOHWMAHUS TI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX IMPOOJIeM, BIHSHUS 3KOHOMHUYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN CPEIbl;

OCO3HAHUS HEOOXOTUMOCTH WCIOJIB30BaHUS JOCTMKCHUH XUMHUU JJI PEHICHUS BOIPOCOB
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHUS;

AKTUBHOTO HETPHUATHUS JICHCTBUIN, MPUHOCAIIUX BPEa OKPYXKAIOIICH MPHUPOIHON cpene,
YMEHHS TPOTHO3UPOBATh HEOIArOMPUATHBIE HKOJIOTUYECKUE TOCIEICTBUS MPEIITPUHUMAEMBIX
JNENUCTBUN U NTPEAOTBPALLATD UX;

HAJIUYUSL PA3BUTOTO JKOJOTUYECKOTO MBIIUICHUS, AKOJIOTUYECKON KYyJIbTYphl, OIBITA
JCSATEILHOCTH ~ DKOJIOTUYECKOW  HANpPaBICHHOCTH, YMEHHS  pPYKOBOJCTBOBAaThCS HMH B
MO3HABATENbHON, KOMMYHHUKATUBHOW W COIMANTBHON MPAKTHUKE, CHOCOOHOCTH U yMEHHUs aKTUBHO
MIPOTUBOCTOSATH UCOJIOTHH XeMo(PoOuu;

7) IEHHOCTU HAYYHOTO TIO3HAHMSI:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

MOHWMAHUS CHCIM(PUKA XUMUU KaK HAayKd, OCO3HaHHs e€ poiu B (OPMHUPOBAHHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUH IEJIOCTHOTO MPEACTABICHUS 00 OKpY)KaroIlieM
MHUpPE KaK O €IUHCTBE MPUPOJIBI U Y€TIOBEKA, B TIO3HAHUU MTPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
mpo0JieM COXpaHeHHsI IPUPOTHOTO PABHOBECHS;

yOXKAEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHU JUISI COBPEMEHHOW IHMBHJIM3AlMH: B €&
T'YMaHUCTHYECKONH HAMpaBICHHOCTH W BAXHOW pONM B CO3JaHUM HOBOW 0a3bl MaTepUaNbHON
KYJBTYPBI, PEIICHUU TI00AIBHBIX MPOOJIEM YCTOWYHWBOTO PA3BHTHS YEJIOBEUECTBA — CBHIPHEBOW,
SHEPTeTHYECKOH, MUIIEBON U IKOJOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, 00ECTICUeH U
YCIIOBUH YCIIEITHOTO TPY/Aa U SKOJIOTHYECKHA KOM(POPTHOM KU3HU KAXKIOTO WIeHA O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TpaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB TIO3HAHHS,
WCIIOJIb3YEMBIX B ©CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCITOJIb30BaTh TOJydaeMble 3HAHUS JUIS
aHalM3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIET0 MUPA U MPOUCXOASIINX B HEM H3MEHEHUH, YMEHUS
JeNaTh 000CHOBAaHHBIC 3aKTFOUYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C SO
MOJIy4EHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITEHO UCIIOIh30BaTh XUMUYCCKUE 3HAHUS JUTSI PEIICHHsSI TIPOOJIEM B
pEaNTbHBIX KU3HEHHBIX CUTYAIUsX;

11



WHTEpeca K O3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHWI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJTYYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax npodecCHOHATbHON AeITeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yibTaTbl OCBOCHHS Y4eOHOro mpeamera «XHUMHs» Ha YpOBHE
cpenHero obmero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble i1 (HOPMHUPOBAHHS MHPOBO33PEHHS] OOYYAIOMIMXCA MEXAUCHUIIIIMHAPHBIE
(MeXIpeIMeTHBIC) O0IIeHAYYHbIC TTOHSTHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
crenu(puKy METOJOB IO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
JHEprusi, SBIICHUE, IMPOIECC, CUCTEMa, HAyYHBIM (DAKT, TPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAONIOICHNE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIC ACHCTBHS (IT03HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYIISTUBHBIC),
oOecneunBaromue GopmupoBanue (QyHKIMOHAIBHON I'PAaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU
o0yJaromuxcs;

CHOCOOHOCTh ~ OOy4aroluXCsl  HCMOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHWS U YHHBEpCaJlbHbIC Y4YeOHBIC JACHCTBHS B TIO3HABATCIBLHOU U
COLIMAJIbHOU MPAKTHKE.

MeranpeaMeTHbple  pe3yJdbTaThl OTPAXKAIOT OBJAJCHUE YHHBEPCATbHBIMUA  yYUCOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JI€HCTBUSMHU.

OBnajicHe YHUBEPCATBHBIMU YICOHBIMH ITO3HABATECILHBIMU JCHCTBUSMHU:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh W  aKTYaJIM3UPOBAaTh IPOOJIEMY, BCECTOpPOHHE €&
paccMaTpuBarth;

OTIPEACIATh LEMN JCATEIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JOCTHIKCHHSI,
COOTHOCHUTH PE3YyJbTaThl ACATEIHLHOCTHU C MOCTABICHHBIMU IIEIISMU;

UCIIOJIb30BaTh TPU OCBOCHUHM 3HAHWA TPHEMBI JIOTUYECKOTO MBINUICHHUS — BBIICISTH
XapakTepHble TMPU3HAKM TIOHATUA H  yCTAaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TIOHATHUS JUISI OOBSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SBJICHHUSIMU;

CTPOUTH JIOTHYECKHE PACCyKIAeHUS (MHAYKTUBHBIE, IeTYKTUBHBIC, 10 aHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHUS B PACCMATPHUBACMBIX SIBIICHUSAX, (DOPMYIHpPOBATH BBIBOIBI U
3aKJIIOUEHUS;

MPUMEHSTh B IPOIECCe IMO3HAHUS, MCIOJb3YEeMbIe B XUMHH CHMBOJHUYCCKUE (3HAKOBHIC)
MOJIeTIH, TTPe0Opa3OBbIBATh MOJAEIBHBIE MPEICTABICHUS — XUMUUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYeCKass Qopmyia, ypaBHEHHE XHMHUYECKOM peakIuu — TPU PEIICHUU yUeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSATh HA3BaHHbBIE MOJICIbHBIC MPEICTABICHUS IS
BBISIBJICHHSI XapPAKTEPHBIX TPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUCCKHUX PEAKIIHA.

2) 6a30BBIE UCCIIEIOBATENLCKUE JCHCTBHUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUICCKUX PEAKITHIA;

dbopMynupoBaTh eI M 3a7aud HWCCIEIOBaHUS, HCIOIB30BaTh IOCTaBJICHHBIE U
CaMOCTOSITENTFHO CPOPMYIIMPOBAHHBIE BOIPOCH! B KAUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI ISt
(hopMUPOBaHUS TUIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHU;

BJIQJICTh HABBIKAMHM CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS W TPOBEJICHUS YUCHHUYCCKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOAATh 32 XOJIOM IpoIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yiabTar, GOopMyIupoBaTh OOOOIIEHUS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEAOBAHUS, COCTABISATH OOOCHOBAaHHBIA OTYET O MPOJAETaHHON
pabore;

nprOOpeTaTh OIBIT YYCHUYECKOW HCCIENOBATENbCKOW W TPOEKTHOW JesATeNbHOCTH,
MPOSIBJISITE  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB pEIICHHUs
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUSI.
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3) pabota ¢ uHpOp™Manueii:

OpUEHTUPOBAThCS B  Pa3IMYHBIX HCTOYHMKAX HHPopManuu (HaydHO-TIOMYJsIpHas
JUTepaTypa XMMHYECKOTO  COJIEpXKaHMs, CIpPaBOYHbIE MocoOusi, pecypcel HMHTepHera),
aHaAJIM3UPOBATh MH(POPMALIMIO PA3TUYHBIX BUJIOB U (DOPM MpeACTaBICHUS, KPUTUUECKH OLEHUBATh
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTb;

dbopMynupoBaTh 3ampochl M MPUMEHSATh pAa3JIMYHbIE METOJbl IMPH IOUCKE U 0oTOope
nHpopManun, HeOOXOMMOM IS BBIMIOJHEHUS YI€OHBIX 3314 ONPEIeIEHHOTO THIIA;

npUOOpeTaTh OMBIT HCIOJIb30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAalbHYIO (popMy mpezacTaBieHuss UHPOpPMALUK (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BaTh HAy4YHBIA $3bIK B KauecTBE CpelICcTBa Npu paboTe C XUMHUYECKOU
uHpOpMaNKe: MPUMEHATh MEXIpeIMeTHbIE ((PU3NYEeCKUe U MaTeMaTHUECKUe) 3HAKU M CUMBOJIBI,
dhopmyiel, a0OpeBUATYpPHI, HOMEHKJIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.

OBnageHue yHUBEpCAIIbHBIMU KOMMYHHKAaTUBHBIMU JI€HCTBUSIMMU:

3aJaBaTh BOMPOCKHI MO CYHIECTBY OOCYKIa€MOW TEMBI B XOJ€ IHajiora W/WIH JUCKYCCHUH,
BBICKa3bIBaTh  HJEH, (OPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO  BBINOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIATh C MPE3EHTALMEl pe3yJabTaTOB IO3HABATEIbHON JAESITEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOJIHEHUH XMMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH paboThl MO HCCIEAOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peaU3allH y4eOHOTO
poekTa M (OpMYJIMPOBaTh BBIBOJABI IO pe3yjibTaTaM IPOBEAEHHBIX HCCIEIOBAHUM IyTEM
COTJIACOBAHUS MO3UIIHM B X0J1e O0CYKACHHS 1 0OMeHa MHEHHUSIMHU.

OBnazeHre yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUSIMMU:

CaMOCTOSTENIbHO IJIAHUPOBAaTh M OCYHIECTBJIATH CBOK IIO3HABATEIBHYIO JEATEIbHOCTD,
ompenenss e€ UeNd W 3aaud, KOHTPOJHPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaaraeMblii alrOpUTM JCHCTBHI TpPU BBINOJHEHWH YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pemIeHHs ¢ Y4ETOM TOJTYYECHHS HOBBIX 3HAHHUU O
BEILIECTBAX U XMMUYECKUX PEAKLIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATHBI

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpa)karoT:

c(hOpMUPOBAHHOCTh TPEICTABICHUM O XMMHUYECKON COCTAaBJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHbl MHUpA, POJIM XMMHUHU B TO3HAHUU SIBICHUHA NPUPOJbI, B (OPMUPOBAHMHM MBILUICHUS U
KyIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOW TIpaMOTHOCTH, HEOOXOAMMON [UIsl pelleHus
NPAaKTUYECKUX 337ad M SKOJIOTMYECKM OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3J0POBBIO U
MPUPOIHOM CpeJE;

BJIQJICHAE CHCTEMOM XMMHMUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XUMUYECKHHM 3JIEMEHT, aToM, 3JIEKTPOHHAas 000J0YKa aToMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIbHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpalI€HHast), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEpOJHBINA CKENeT, GyHKIIMOHAIbHAs
rpymnmna, paaukai, ©30Mepusi, H30Mepbl, TOMOJIOTHYECKUH s, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPO.
U a30TcojepKalllie COeTUHEHHs,, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEMHEHMS); TEOPUU M 3aKOHBI (TEOpHs CTpOeHUs opraHmdeckux BemiectB A. M. Byrieposa,
3aKOH COXpaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJWYECKHH SI3bIK XHMUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAllU€ B OCHOBE IOHMMAHUS INPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKUX SIBJIEHUH, (aKTOIIOTUYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€30IaCHOM HCIOJIb30BAHUN BaKHEHIIMX OpPraHMYECKHUX BEHIECTB B OBITY W NPaKTHYECKOM
NeSITeIbHOCTH YEJIOBEKa;

13



c(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTE€pHbIC NMPU3HAKU TOHSATHHA, yCTaHABIUBAThH
UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUSA IPU OIMMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLICHUN OPTraHUYECKUX COCUHEHUN;

Cc(OPMHUPOBAHHOCTh YMEHHUI HCIOJIb30BATH XUMHUYECKYIO CHUMBOJMKY I COCTABJICHHS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOH) (OPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHMM XMMMUYECKHUX PEaKLUM, U3TOTABIMBATE MOJEIM MOJIEKYJI OPraHMYECKHX BEILECTB IS
WUIIOCTPAIIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUHN YCTaHABIUBATh MPUHAJIEKHOCTh M3YyYEHHBIX OPraHUYECKHUX
BEIIECTB 10 HUX COCTaBY U CTPOGHHIO K OINpPeNeJEHHOMY KIAcCy/TpyIme COCTUHEHUN
(YriaeBogopo/sl, KUCIOPOJ U a30TCOAEPIKAIINE COSAUHEHUS], BRICOKOMOJIEKYJIIPHBIE COEIUHEHMS),
JaBaThb WM Ha3BaHUs 10 cucremarnueckoil HomeHkinarype (IUPAC), a Takxe mnpuBOIUTH
TPUBMAJbHBIC HA3BaHUS OTAEJbHBIX OPraHMYECKMX BEILECTB (ITWJICH, HPOIWIEH, AaleTHJIEH,
STHJICHIJIMKOJb, TIUIEpUH, (peHoI, GopMaIbAeTrul, aleTalbIeTua, MypaBbUHast KHCIIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KUCIIOTa, CTEApUHOBAsl KUCIIOTa, TJII0K03a, (QpyKTO3a, Kpaxmall, LeNII103a,
[JIMLUH);

Cc(OPMHUPOBAHHOCTE YMEHHS ONpPENENATh BUABl XMUMUYECKOH CBA3M B OPraHUYECKHUX
COEMHEHUX (OJIMHAPHBIE U KPAaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS IPUMEHSATh IOJOXKEHHUS TEOPUU CTPOEHHS] OPraHUYECKHUX
BemectB A. M. BytnepoBa s 0ObsSCHEHHsS 3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa U
CTPOCHMSI; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (U3NYECKHE H
XMMHMYECKHE CBOMCTBA TUIIMYHBIX INPEACTABUTEICH pPa3IMYHBIX KJIACCOB OPraHMYECKHX BEILLECTB
(MeTaH, 3TaH, STWICH, MPOIMJICH, alleTHIIeH, OyranueH-1,3, MmetunOyraauen-1,3, 6eH301, METaHOT,
3TAaHOJI, ATUJIECHIVIMKOJIb, TJHULEPHH, (DEHOJ, aueTadbAeru], MypaBbUHas U YKCYCHas KHCJIOTHI,
IJII0K03a, Kpaxmall, 11eJUII0JI03a, aMMHOYKCYCHasi KUCJI0Ta), UIUIFOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXIY HHUMH YPAaBHEHMSIMHM COOTBETCTBYIOIIMX XUMHYECKMX pEakUUd C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (GOPMYIT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaATh UCTOUHUKHU YIIIEBOJIOPOHOTO ChIPbs (HEPTH,
NPUPOJHBIN Ta3, yroib), CIOCOOBI MX MepepabOTKH M TNPAKTHUYECKOE MPHUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUI IPOBOAUTH BHIYUCIICHUS 10 XMMUUYECKUM YPaBHEHUSM (Macchl,
00bEMa, KOJIMYECTBAa MCXOJHOTO BELIECTBA MJIM MPOAYKTA peakiMM MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEILIECTB WIN MPOJAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHMH BIIQJIETh CUCTEMOI 3HAHMM 00 OCHOBHBIX METO/aX HAy4YHOTO
MIO3HAHUS, UCTIOIb3YEMbIX B XUMUU IIPU U3yYEHUU BEIIECTB U XUMUYECKHUX BJICHUH (HaOII0eHNE,
U3MEpPEHUE, DKCIEPUMEHT, MOJEIUPOBAHKE), UCIIOIb30BaTh CUCTEMHBIE XUMHUUYECKNE 3HAHUS NI
NPUHATHUST PELIeHUl B KOHKPETHBIX >KM3HEHHBIX CHUTYalUSX, CBA3aHHBIX C BELIECTBAMH U HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUW COOJIO/IATh MpPaBWIA TOJIB30BAHUS XUMHUYECKOH IMOCYyI0H |
n1a00opaTOpHBIM 00OpPYJOBAHUEM, a TaK)Ke MpaBHiia 0OpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU MO BBIITOJHEHUIO JTA0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIIECTB MpPU HArpeBaHUM, IMOJIyU€HUE 3TUJICHA U U3YyYEHHUE €ro
CBOMWCTB, KQUECTBEHHBIE PEAKIIMM OPTaHUYECKUX BEIIECTB, JI€HATypalusi OEJIKOB MPH HAarpeBaHMHU,
IBETHBIC PEAKIIMN OEJIKOB) B COOTBETCTBHH C MPaBUJIAMU TEXHHUKH O€30MaCHOCTU MIPH OOpaIICHUN
C BeleCTBAMU U JaOOpaTOPHBIM OOOPYAOBAaHHEM, MPEACTABIATh PE3yJIbTaThl XHMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alicH YpaBHEHUN COOTBETCTBYIOUIMX pEaKIU U (PopMyIHUpOBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UpPOBaTh XUMHUYECKYIO0 HH(pOpMaluio,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHHKOB (CpecTBa MaccoBoi MH(popmMaluu, UHTepHeT u Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUHM COOJIIOJIaTh TMpaBWJIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEACHUsT B OBITY M TPYAOBOW JEATEIBHOCTH B MLEISAX COXPAHEHHsS CBOETrO 370pPOBbS U
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OKpY>Karolllel MPUPOJHOM Cpenbl, OCO3HABATh OINACHOCTh BO3JCWUCTBUS HA YKUBBIC OpPraHU3MBbI
ONnpeenEHHBIX OPraHNYECKHUX BEIECTB, TOHMUMAas cMbIca nokazarens 1K, nmoscHATh Ha npumepax
CIIOCOOBI YMEHBIIICHHS U MTPEIOTBPAIIEHUS MX BPEIHOTO BO3ACHCTBHSI HA OPTaHU3M YEJIOBEKa;

JUIsE OOYYaOIIMXCSl C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUICCTB U XUMHYECKHUX SBJICHHIA,

JUISL CTIETIBIX M CNTA0OBUIAIIMX OOydYaoOIIUXCsl: YMEHUE MCHOJIb30BaTh peilbe(hHO-TOUCUHYIO
cucremy obo3HaueHuii JI. bpaiiist 11st 3anucu XuMu4eckux (GopMyiL.

11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O0mIas 1 HeOpraHu4IecKasi XUMUs» OTPaXKaIoT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O XMMHUYECKON COCTABIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHWUU SIBJICHWH MPHPOJBI, B ()OPMUPOBAHUU MBIIUICHUS U
KYIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIbHOW TIpaMOTHOCTH, HEOOXOAMMON [UJIsl  pellieHus
MPAKTUYECKUX 3a7a4 M JKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOIHOM Cperie;

BIIQJICHUE CHUCTEMOM XMMHUYECKHX 3HAHUW, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
HOHATHS (XMMUYECKUI 3JIEMEHT, aTOM, H30TOII, S-, P-, O- 3JIEKTPOHHBIC OpPOHMTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJIECHTHOCTD, 3JICKTPOOTPUIIATEIIEHOCTD, CTCIICHb OKUCIICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAas, WOHHAs, METaJUIMYecKas, BOJOPOAHAs), KPHCTAJUIMYECKas
pelmeérka,  TUNBl ~ XUMUYECKMX  pEakLMi,  PacTBOP,  AJIEKTPOJIUTHI,  HEAJIEKTPOJUTHI,
3EKTPOJUTUYECKAS AUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIIvH,
XUMUYECKOE pPaBHOBECHE); TEOPHUU M 3aKOHBI (TEOpUsSl DJICKTPOJUTUYECKON JAUCCOLMALINH,
nepuoanueckuil 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS
Y TIPEBpAICHUsI SHEPTUU MPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE TIOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBICHHUH, (DaKTOJOTUYECKUE CBEICHUS O CBOMCTBax, COCTaBe, IMOIYYEHUU H
0€30MacHOM HCIIOJIb30BAHUN BA)KHEWITUX HEOPraHWYEeCKUX BEHIECTB B OBITY M MPAKTHUECKON
NEeATEIbHOCTH YEJI0BEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTepPHbIC MPHU3HAKU TMOHSATHH, YCTaHABIMBATH
WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IPU ONUCAHUHM HEOPTraHUYECKHUX
BEILIECTB U UX IPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY JIJII COCTABJICHHS
(dbopMyI1 BEIIECTB U YpaBHEHUI XUMHUYECKUX peakiuii, cucteMatuueckyo HoMeHkiarypy (IUPAC)
Y TpUBHAJIbHBIC HA3BAHUS OTACIIBHBIX HEOPraHUYECKUX BEIISCTB (yrapHBIN ras, YrJIEKUCIBINA Ta3,
aMMHUaK, raiéHasi U3BeCTh, HETallEéHasl U3BECTh, TUTHEBASI COA, TUPUT U JPYTHE);

c(hOpMUPOBAHHOCTh YMEHHI OMPEEATh BAIGHTHOCTh U CTETICHh OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCTUHEHUSIX PA3IWYHOTO COCTaBa, BHUJ XUMHUYECKOW CBSI3U (KOBaJIEHTHAas, MOHHAS,
MeTaJUIM4ecKasi, BOJOpPOAHAs) B COCAUHEHUSAX, THUIl KPUCTALIUYECKON PEMIETKH KOHKPETHOTO
BelllecTBa (aToMHasi, MOJEKYNIsSpHasi, WOHHAs, MeTaJlIn4yecKas), XapakTep CcpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHUI;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIE)KHOCTh HEOPTaHHMUYECKHUX BEIIECTB
M0 UX COCTaBY K OMpPENENIEHHOMY KJIACCY/TPYIIEe COCTUHEHUM (TIPOCThIE BEIECTBA — METAJLIBI U
HEMETAaIlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIOTHI, aM(POTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM PpAaCKpbIBaTh CMBICT TMepuoanueckoro 3akona J[. U.
MenzneneeBa U JEMOHCTPUPOBATH  €r0  CHUCTEMATHU3HPYIOMIYIO,  OOBSICHUTEIBHYIO U
MIPOTrHOCTUYECKYIO (PYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTePU30BaTh AIEKTPOHHOE CTPOSHUE ATOMOB XUMHUYECKHIX
aneMeHToB 1—4 mepuonos Ilepuoandeckor cucteMmbl XxumMudeckux semeHToB . . Menneneena,
UCTIOJB3Yysl TIOHATHUS «S-, P-, U-3JEKTPOHHBIC OPOUTAINY, «IHEPIETUUECKUE YPOBHU», OOBICHSATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMUMHUYECKHX JJIEMEHTOB M UX COCIWHEHUH MO MEPUOJAM U
rpynnam [lepuoauyueckoit cucremsl XxuMuieckux 3iueMeHToB . 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHUE CBOMCTBA
HEOPraHWYECKUX BEILIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHME TIE€HETHYECKOU
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CBA3UM MEXKIYy HEOPraHWYeCKMMM BEIIECTBAMM C IIOMOIIBI0 YPaBHEHHM COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINIL;

c(OPMHPOBAHHOCTh YMEHHUS KIACCH(UIMPOBATh XMMUYECKHE PEAKIHMU IO Pa3IUYHBIM
IpU3HAKaM (YHMCIIy U COCTaBYy pearupyrollyx BEIIECTB, TEINIOBOMY 3(P(EKTy peakiyu, U3MEHEHUIO
CTETeHEeH OKUCIICHUS 3JI€MEHTOB, OOpPaTUMOCTH PEAKIINU, YIaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHUS PEAKLMNA pa3IMYHBIX THUIIOB, MOJHBIE U
COKpalI€HHbIE YpaBHEHHMS peakLUUi HOHHOTO OOMEHA, Y4YUThIBas YCIIOBUS, NPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHLA;

c(OpPMHPOBAHHOCTh YMEHUI MPOBOAUTH PEAKIIUH, TOATBEPKAAIOIINE KaYeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPIaHUYECKUX BEILIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOILKE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

Cc(OPMHPOBAHHOCTh YMEHHH pacKpblBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OallaHca STHX PeaKkiuii;

c(OPMHUPOBAHHOCTh YMEHHUH OOBSCHATH 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOW PEaKLUu OT
pa3nuYHBIX (AKTOPOB; XapaKTep CMEMICHHS XHMHUYECKOTO pAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XMMHUUECKHUE MPOLIECCHI, JIEKAIIUE B OCHOBE
IPOMBIIIJICHHOTO TOJYYEHUS CEpHOM KHUCIOThI, aMMMaka, a Takke C()OPMUPOBAHHOCTh
NpEJCTaBICHUN 00 OOIMX HAayYHBIX MPUHIUIAX W DKOJOTMYECKHX TMpOoOIeMax XHMHYECKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHMHM IMPOBOJAUTH BBIYMCIEHUS C MCIOJIB30BAHUEM IOHSITHUS
«MaccoBas JI0J1s1 BEIECTBA B PaCTBOPE», 0ObEMHBIX OTHOLLIECHHUN ra30B MPH XUMUYECKUX PEaKIHIX,
Macchl BEIIECTBA WM 00BbEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH O00BEMY
OJTHOT'O M3 YYaCTBYIOIIUX B PEAKLMHU BEIIECTB, TEIJIOBOTO 3(PQeKTa peakui Ha OCHOBE 3aKOHOB
COXpaHEHUsI MACChl BEUIECTB, IPEBPALLECHUS U COXPAHECHUS SHEPTUU;

c(OPMHPOBAHHOCTh YMEHMH COOIIOAATH IMpaBHJa MOJIb30BAHUA XUMHUYECKOW MOCYIOH U
nabopaTOpHBEIM 00OPYJOBaHUEM, a TAK)Ke MpaBHia OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKLHUSMHU 110 BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBINOJHITH XUMUYECKUH HKCHEPUMEHT
(pa3noxeHue nepokcuaa BoJI0poJa B IPUCYTCTBUM KaTalu3aTopa, ONpeeieHne cpelibl pacTBOPOB
BELIECTB C MOMOIIbI0 YHUBEPCATBHOIO MHJIUKATOPA, BIMSHUE Pa3IMUHBIX (PaKTOPOB HA CKOPOCTH
XMMHUYECKON peakllny, peakiii MOHHOro 0OMeHa, KadeCTBEHHbIE PEaKLMU Ha cynbdaT-, KapOoHaT-
U XJOPHUJI-aHUOHBI, HAa KAaTHOH aMMOHUs, pELIEHHWE SKCIEPUMEHTAIbHBIX 3a7a4 II0 TeMaM
«Metamiel» u «HemeTtaquib») B COOTBETCTBUM C NpaBWIAMU TEXHUKH O€30MACHOCTU MpU
oOpallleHuu ¢ BelleCTBaMU U JIaDOpaTOPHBIM O0OpYIOBaHUEM, TNPEACTABIATH PE3YyIbTAThI
XMMHUYECKOT0 JKCIepUMEHTa B (OpMe 3aluCu YypaBHEHHUH COOTBETCTBYIOLIMX pEAKUUH U
(bopMyIpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATH XMMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAacCCOBOM KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COONIOJAaTh IMpaBHa 3KOJOTMYECKH I1eJIecO00pa3HOro
MOBEICHHUS B OBITY U TPYIOBOW JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbI H
OKpY’KaloIllel MPUPOJHON CpEAbl, OCO3HABATH OINACHOCTHb BO3ACHCTBHS Ha >KMBBIE OPraHU3MBbI
OTnpeeNEéHHBIX BEIIeCTB, MoHUMas cmbicy mokazatens [1/IK, moscHATP Ha mpuMepax cHocoObl
YMEHBILIEHUS U NPEAOTBPAILEHUs UX BPEAHOIO BO3AEHCTBUS HA OPraHU3M YEJI0BEKA;

JUIsE 00YyYaroIIMXCsl C OTPaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHHIA;

JUISL CIIETIBIX M CIA0OBUIAIIMX OOy4YaIOIUXCsl: YMEHUE UCHOIb30BaTh PeIbe(hHO-TOUEUHYIO
cucreMy obo3HaueHui JI. bpaiist 11 3anucu XuMHYecKux Gopmy.
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4 TEMATHYECKOE IITAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA AKAJEMWYECKHX
YACOB, OTBOJMMbIX HA OCBOEHME KAXKJ10M TEMbI

10 KJIACC

n/n

KoanuecTtBo
HauMeHnoBanue 9aCcoB

pa3iesioB U TeM MPOrpaMMbl Bceero

JuaexkTpoHHble (UU(poBbHIE)
o0pa3oBaTte/ibHbIE PecypcChl

Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM

IIpenmer oprannueckoin
xuMuu. Teopus cTpoeHHst

http://school-
collection.edu.ru

11 . 3
OpTraHUYECKUX COCTMHEHUM A.
M. bytnepoBa http://him-school.ru
HUroro no pazaeiy 3
Pasznea 2. YrieBoaopoabl
21 [IpenenbHBIE YTIEBOJOPOIBI 2 http://him-school.ru
— aJIKaHbI
HenpenenbHbie http://school-
2.2 yIJIEBOJIOPOIbI: aTKEHBI, 6 collection.edu.ru
aJKaIMEHb], AIKUHBI http://him-school.ru
23 ApomMaruyeckue 5 http://school-
' YIJIEBOJIOPO/IBI collection.edu.ru
[IpupoaHbIe HCTOYHUKH http://college.ru/himiya/
2.4 yrIeBOJOPOJIOB U UX 3 http://www.chemnet.ru
nepepaboTka
http://school-
Htoro no pazneny 13 collection.edu.ru

http://him-school.ru

Pa3znen 3. Kuciioponconep:kaiiue opraHu4ecKue coeJuHEeHHsI

31 Criuprer. deron 3 http://him-school.ru
http://school-

3.2 ﬁgjf:;zﬂgﬁfigi?::;ﬂ;m 7 collectiqn.edu.ru

) http://him-school.ru

http://www.chemnet.ru

3.3 VrieBoasl 3 http://him.1september.ru
http://him-school.ru

Hroro 1o pasneny 13

Pasznea 4. A3oTconepxaiye oOpraHudecKkue coe{uHeHust
AMUHBI. AMHHOKHCITOTEI.

41 benku 3

http://school-
collection.edu.ru

Hroro no pazgeny 3

Paspnen S. BeicokoMOJIeKY IsIpPHbIE COCIHMHECHUS

5.1 ‘ [Tnactmaccel. Kayuyku. 2

http://him.1september.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://him-school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://him-school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://him-school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/

\ BonokHa http://him-school.ru
Hroro 1o pasueny 2
OBIIEE KOJIMYECTBO YACOB I1O 34
ITPOTPAMME
11 KJIACC
Ne n/n HaunmeHoBaHue pa3aeiioB KosinyecTBo DJIeKTpOHHbIe (LM (POBbIE)
B M T€M IPOrpaMmbl JacoB oOpa3oBaTe/ibHbIE pecypchl
Bcero
Paznen 1. Teopernueckue 0CHOBBI XUMHU
CTpoeHHe aTOMOB. http://school-collection.edu.ru
Ieprommueckii 3aKoH K http://college.ru/himiya/
1.1 Ilepuoanueckasa cucrema 3 http://www.chemnet.ru
' proa http://him.1september.ru
XMMHUYECKHX DJIEMEHTOB [1. http://him-school.ru
. MenneneeBa
1.2 CTpoetue BellecTsa. 4 http://school-collection.edu.ru
MHoroobpasue BerecTs http://college.ru/himiya/
1.3 XUMHUUYecKue peakuuu 6 http://him.1september.ru
http://him-school.ru
Wroro mo pazneny 13
Pasnen 2. Heoprannueckas xumms
21 MeTauibl 6 http://www.chemnet.ru
http://him.1september.ru
http://school-collection.edu.ru
2.2 Hewmerarnbt 9 http://him.1september.ru
| http://him-school.ru
http://school-collection.edu.ru
CBsI3b HEOPraHMYECKHX U http://college.ru/himiya/
2.3 2 http://www.chemnet.r
OpPraHMYECKHX BEIIECTB P:/IWWW. ru
http://him.1september.ru
, - http://him-school.ru
Hroro no pazgeay 17
Pa3znea 3. Xumusd u :Ku3HbL
3.1 XUMUS U KU3HD 4 http://him.1september.ru
http://him-school.ru
Uroro mo pazneny 4
OBIEE KOJIMYECTBO YACOB 34

11O TPOT'PAMME
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http://him-school.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://him.1september.ru/
http://him-school.ru/
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5. YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
1. Xwumus, 11 kmace/ INabpuensa O.C., OOmIECTBO C OrpaHUYCHHONH OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oobmectBo «M3narenscTBo «IIpocBenienne»
2. Xwwmus, 10 xnace/ I'abpuensa O.C., OcrpoymoB WU.I'., CnagkoB C.A., AKIIMOHEpPHOE
obmectBo «M3natenscTBO «lIpocBemnieHue»
METOIUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
1. Tabpuensn, O. C. Meroanueckoe nocobue Xumust 10 kiacc
2. T'abpuenssn, O. C. Xwummsa 10-11 xmacc. ba3zoBwlii  ypoBeHb. MeTroandeckue
peKOMEeHIalluK U paboyasi mporpamma
3. T'abpuensn, O. C. Metonunueckoe nocooue Xumus 11 kmacc
HOUPPOBBIE OBPA3OBATEJBHBIE PECYPCBlI U PECYPCbl CETH
HMHTEPHET
1. http://school-collection.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru
http://him-school.ru

ok w0
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