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MHNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE CpeIHEro oOuero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUNH K pe3ylbTaTaM
OCBOCHHUS (eaepanbHON 00pa3oBaTENbHOM MPOrpaMMbl CPEIHETO OOIIETo
ooOpazoBanusa  (POII  COQO), mpeacraBinenHsix B  DenepanbHoM
rocyapcTBeHHOM oOpazoBatenbHoM cTanaapre COO, c¢ yuérom Konuenuuu
npenojaBaHus — ydyeOHoro mpeamera  «Xumusi» B 00pa3oBaTeIbHBIX
opranuzanusax  Poccuiickori ~— @expepanuu, — peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTeruun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOorpaMMbl 10 XUMUHU, K ONpPEISTICHUIO
oOmieil crtpateruu OOy4YeHMs, BOCIHUTAHUS H Pa3BUTHS  OOyYarOUIUXCS
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—11 kmaccoB Ha 6azoBOM
YpPOBHE COCTaBWIM  KoHUentyalbHble mnojoxenus DIoOC COO o
B3aMMOOOYCIIOBICHHOCTA IeJeH, COoAep)KaHus, pe3yabTaTOB OOyYeHUS U
TpeOOBaHUMN K YPOBHIO MTOJATOTOBKH BHIITYCKHHKOB.

XuMHuuyecKoe o0Opa3oBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
o011eo0pa3oBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO MX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIUM H3TallOM pealu3aludd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XUMUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPHUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 00IIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HKOJOTHYECKM OOOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 3JI0POBBIO U MPUPOIHON cpene. Peanuzyercs xumudeckoe oOpazoBaHue
oOydJaromuxcs Ha ypoOBHE cpeaHero oOmero oOpa3oBaHUsS CpPEICTBaAMU
yueOHOro mpeameTa «XHUMHS», COJAEpKaHHE UM TMOCTPOCHUE KOTOPOTO
OTIPEJICNICHBl B TIPOrpaMMe MO XMUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIECTBA, a TAKKE C
yu€ToM OOIUX IIeJiel M TNPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero obmero oOpasoBanusi B Pocculickoi
denepanun.

XYMHUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 pOJib B
COBPEMECHHOW IMBWIM3AIMKA, B CO3JaHUU HOBOM 0a3bl MaTepuUaIbHOU
KyabTypel. OHa BHOCHT CBOM BKIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO TMpPEACTaBIeHUS 00
OKpY)KalolIeM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIICCTBEHHOTO COCTaBa
OKpY’KaroIIero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEILECTB, UX
CBOMCTBaMH U BO3MOKHBIMH O0JACTAMHU MPUMEHEHUS.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUSA
cTajga HEOThEMJIEMOW YacCThbIO MUPOBON KYJIBTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCHEUIHOTO TPYyJa M KU3HHM KaXKJI0ro uieHa odOmiecTBa. CoBpeMEHHash XUMUS
KaK HayKa CO3MJaTelibHAasl, KaK HayKa BBICOKMX TEXHOJIOTWW HalpaBlieHa Ha
pelieHrue riI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTUS UEJOBEUECTBA —



CBIPbEBOM, HSHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKON Oe30MacHOCTH U
OXpaHbI 310POBbSI.

B coorBercTBUM € OOIMMU LEISIMU M MPUHUUIAMU CPEIHEro OOILIEro
oOpazoBanusi cojaepxkanve npeamera «Xumus» (10-11 kmaccel, 0a30BbIi
YPOBEHb U3YYEHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOILEKYJIbTYPHYIO
MOATOTOBKY  oOOydYarommxcsi,  HEOOXOIMMYKO MM Uil BbIpaOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KU3Hb COLMyMA,
MPOJOJDKEHUsT O00pa3oBaHMsI B Pa3IMYHBIX 00JacTsIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBasiomuMu  nipeiMeTa «XUMUs» SBISIOTCA  0a30Bble KypChbl —
«Opranuueckass xumus» U «OOImas M HeopraHUYeckass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
cUCTeMa 3HaHUM N0 HEOPraHMYEeCKOW XUMUHM (C BKIIFOUEHHUEM 3HAHUN U3 001en
XUMHH) U opranudeckoit xumun. @opmMupoBanue 1aHHON CUCTEMbI 3HAHUW MpU
U3yYeHUHM TpeaMeTra O00ecrneuyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro
MHOroo0Opa3us BeIlIeCTB Ha OCHOBE OOLIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «O6mias u
HeopraHudeckass XUMusi» chopMHUpOBaHA B MporpamMMme Mo XMMHH Ha OCHOBE
CUCTEMHOr0 TOJXO0/la K HM3Y4YEHHIO Y4YeOHOro matepuana U 0O0ycloBJIeHa
UCTOPUYECKH OOOCHOBAaHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACNIEHHBIX
TEOPETUYECKUX YPOBHsSIX. Tak, B Kypce OpraHMYeCKOW XUMHUHU BeIlleCcTBa
paccMaTpHUBAIOTCA Ha YPOBHE KIACCUYECKON TEOPUU CTPOECHUS OPraHUYECKUX
COCIMHEHUN, a TakKe Ha YpOBHE CTEPECOXUMUYECKUX U DJIIEKTPOHHBIX
npelncTaBieHui o cTpoeHuH BemecTB. CBelneHus 00 HM3yyaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Ppa3BUTUM — OT YIJEBOJOPOJOB JIO CIIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B  Kypce opraHuydeckod XuMUU
MOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TE€PBOHAYAIBHBIE TMPEACTABICHUS O XUMUYECKOM CBS3H,
KJIacCU(UKAIIMOHHBIX TTPU3HAKAX BEIECTB, 3aBUCUMOCTU CBOMCTB BEIECTB OT
UX CTPOEHHUSI, O XUMUUYECKOUN pEeaKIINH.

[lon HOBBIM yrJiOM 3peHHs B NpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3YYCHHBI Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
TEOPETUYECKUA Marepuan Hu (PaKTOJIOTMYECKHUE CBEIEHUS O BEIIECTBAX H
XUMHYECKOU peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETCOPETUYECKUX ¢ METOJOJOTHYECKUX
MO3UIMM, ITy0Ke MOHITh UCTOPUYECKOE U3MEHEHHE (DYHKIUI 3TOro 3aKoHa —
oT 060011aroIIeit 10 00BACHSIONICH U MPOTHO3UPYIOMICH.

Enunas cucrema 3HaHMHA O BaKHEHIIMX BEIISCTBAX, HX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHUH, & TAKXKE O XMMHUYECKUX DPEaKLMIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoiHsercs B Kypcax 10 u 11
KJIaCCOB AJIEMEHTAMH COJAEpP)KAHMS, HMEIOUUMU KYJIbTYpOJIOTUUYECKUN H
MPUKJIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3U
XUMUU C JPYTUMH HayKaMU, DPAacKpbIBalOT €€ pPOJib B IO3HABATEIBHOU H
MIPAKTUYECKOMN JEATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHUS
K Ipolieccy TBOpPYECTBA B OOJACTH TEOPHMM W MPAKTUYECKUX IPUIOKEHUN
XUMUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKHU
OCMBIC/IMBaTh HWH(OpMALMI0O W TPUMEHATh €€ JMJisl TMOIMOJHEHUS 3HAHUM,
pelIeHrs MHTEIUICKTYaJIbHbIX W SKCIHEPUMEHTAJIbHBIX HCCIEI0BATEIbCKUX
3ama4y. B memom conepkanue yuyeOHOro npeamera «XMMHUsS» JAHHOIO YPOBHS



U3Y4YEHUs]  OPUEHTUPOBAaHO  Ha  (opMHpOBaHME Yy  OOydaroLIUXCS
MHPOBO33PEHYECKON OCHOBBI I MOHUMAaHUS (PUIOCO(DCKUX HIIEH, TAKHX KaK:
MaTepUaJbHOE €IMHCTBO HEOPraHMYECKOIO UM OPraHUYECKOTO  MUpa,
00yCIJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh
IIPUPOAHBIX SBJICHUNA NYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMU, OCO3HAHUE POJIH XUMUU
B pEUICHUU OHKOJIOTMYECKUX NpolieM, a Takke MmnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, ChIPbs, CO3/IaHHUS HOBBIX TEXHOJOTUHA U
MaTepuasoB.

B nmnnane pemienus 3amady  BOCHUTAHMS, pPa3BUTHS W COLMAIIA3AIMU
oOy4Jaromuxcs NPUHITHIE MPOrpaMMOM MO XMMHUM TOJXOJbI K OMNpPEIeICHUIO
COJlepKaHUsI W TOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaoT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JEHCTBUN, HUMEIOIMX 0a30BO€ 3HAauY€HUE A
pPa3IUYHBIX BHJIOB JICSTENILHOCTH: pEUIeHUs MNpodiieM, MOMCKa, aHalu3a u
o0paboTku  uHGOpMALMK, HEOOXOIMMBIX I NPUOOPETeHHsS]  OMbITa
NPaKTUYECKOM W MCCIEAOBATEIbCKOW JEATENbHOCTH, 3aHMMAIOLIECH Ba)KHOE
MECTO B MO3HAHUH XUMHUHU.

B mpakrtuke npernogaBaHusi XMMHHM Kak Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaKk W Ha YPOBHE cpeaHero oOmero oOpa3oBaHus, TMpH
ONPENIECICHUH COAEPIKATEIIbHOW XApaKTEPUCTUKHU LEJIed W3Y4YEHHUs MpeaMera
HAIpaBJIICHUEM TMEPBOCTENICHHOW 3HAYMMOCTH TPAJUIMOHHO TPHU3HAETCSA
dbopMHUpOBaHHME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKOW JESITEIBHOCTH YEJIOBEKA M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOWYECKOW TOYKH 3pPEHHUS] TaKOu
NOAXOA K ONPEACNICHUIO LEeJed W3y4YeHHs IMpeAMEeTa SBISIETCS BIIOJHE
ONpaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU M3YYEHHS MpPEIMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABIAFOTCS

e (opmMupoBaHHe CHCTEMBbl XHMHMUYECKMX 3HAaHUM Kak BaKHEUIIEH
COCTABJIAIONICH €CTECTBEHHO-HAYYHOM KApTHUHBI MHpPA, B OCHOBE
KOTOpPO# JIeKaT KIIIOUYEBbIE TOHSTHS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOPUH XHUMHH, OCBOCHHME S3blKa HAyKH, YCBOCHHUE M TIOHHUMAaHUE
CYIITHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C UCTOPHUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEAKIMi, HEOOXOAUMBIX IS
OpuoOpeTeHuss yYMEHUM OpUEHTHUPOBATHCS B MHpE BEUIECTB U
XUMHUYECKUX SIBIEHUI, UMEIOIIUX MECTO B IPHUPOJE, B IPAKTUUECKON U
MOBCEIHEBHOM JKHU3HU;

e Dpa3BUTHE YMEHUH M CHOCOOOB  JIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHHEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEPUMEHTA,
coOmroIeHneM mpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsany c¢ atum, coaepkaTenbHas XapakTEpUCTHKa LENed M 3aaad
M3Y4YEeHUs MpeAMETa B MPOrpaMMe MO XMMHMHM yTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBMM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIero
oOpazoBanus. CerojHs B MPENoAaBaHUM XUMHUH B OOJIbIICH cTeneHN OTAaETCA
OpEeINoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepXKaHus  oOydeHwus,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBIIYCKHUKAa 00I1€00pa30BaTeIbHOM
OpraHu3alliy, BIAJCIOUIEr0 HE Ha0OpoOM 3HaHW, a (QYHKUMOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSMH aKTUBHOT'O MOJIYYE€HHsI 3HAHUU
Y IPUMEHEHUS UX B PEaIbHOM )KU3HU JIJIs1 pEUICHUS MPAKTUYECKUX 3a/1au.



B cBs3u ¢ 3TUM mpu W3ydeHHH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKWeE IENIM U 3a7a49H, KakK:

aganTanus OOydJaIMUXCA K YCIOBUSM JTHHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (OpMUPOBaHHE WHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO,  COTPYJAHHYECTBY,  CAMOCTOSATEIBHOMY  TPHHSITHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIIECTBAMHU U UX MPUMCHCHHEM;

dbopMupoBaHUE y OOYYAOIMIMXCSA KIFOYCBBIX HABBIKOB (KJIFOYEBBIX
KOMITCTEHIIHI), UMEIONINX YHHBEPCAIBHOE 3HAYCHHE IJIs Pa3IUYHBIX BUIOB
NEATeNIbHOCTU:  pelleHus MmpolOsieM, TIOWCKa, aHaliu3a U 00paboOTKH
uHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JICATCIbHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UIMH  JKOJIOTUYECKOH 0e30MacHOCTH XapaKTepa BIHUSHUS BEIISCTB M
XUMHUYECKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U MPUPOTHYIO CPEAY;

pPa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIUICKTYIBHBIX M TBOPUYCCKUX
CHIOCOOHOCTEH O00yYaroImuXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO TMPHOOpeTaTh
HOBBIC 3HAHHUS 10 XUMHUU B COOTBETCTBUU C YKM3HCHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIMOHHBIC TEXHOJIOTHHM JIJI TIOMCKAa H
aHanmu3a Y4YeOHOH ©W HAyYHO-TIONYJSPHOW HWH(OpPMAIMU  XUMHYECKOTO
COJICPKaAHUS;

dbopMHpOBaHWE W pa3BUTHEC Yy OOYYAIONIUXCSH aCCOIMATHBHOTO U
JIOTUYCCKOTO MBIIIJICHUS, HaOJI01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUHM U
IPOBEJICHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydaromuxcsi YyOeXKIEHHOCTH B T'yMaHUCTUYECKON
HAIPABJICHHOCTU XMMHH, €€ BAXKHOW POJU B PEIICHUHU TIIOOAIBHBIX MpoOIeM
PaIMOHAILHOTO MPUPOJIONOJIb30BAHUS, TOMOJHEHUS YHEPTETHUYECKUX PECYPCOB
U COXpaHEHUsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxKe
NPUOOPETEHUS OIbITAa WCIOJB30BaHUS TMOJYYCHHBIX 3HAHUM I TPUHATHSA
IPaMOTHBIX PEIICHUI B CUTYallUsAX, CBA3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B ydeOHOM murane cpemHero oOImiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHoW obOmactu «EctecTBeHHO-
HAy4YHBIE MPEIMETHIY.

OO6miee 4yucno 4YacoB, OTBEACHHBIX I M3YyYEHUS XUMUM, Ha 0a30BOM
YpOBHE CpeaHero o0Iero oopa3zoBanus, coctariser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememo), B 11 kmacce — 34 wyaca (1 wac B Hezneno).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyeckon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MAaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMyIbl OpraHUYeCKUX BeleCcTB. [ OMOOTHs, H30Mepusi. XUMHUUECKasl CBSI3b
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHMYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HA3BaHUS BAXKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl W3y4YEHUS BEIIECTB M HUX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAHUE JICMOHCTPAIIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYEeCKUX
BEIIECTB MPU HarpeBaHuu (TUIaBjieHNe, 00YTIIMBaHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHM psl. MeTaH W dTaH —
MPOCTEUINNE TPEACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakiuu 3aMelIeHUS] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJIE, MOJIyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTENN AIKEHOB: (HPU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAlMM, OKUCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u metundyraauen-1,3: cTpoeHne, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTMMEPU3ALINH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AUeTWIeH — TMPOCTEHIINII MPEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHUE,
¢uznuecke W XUMUYECKHE  CBOWCTBA  (peakuuu  TUIAPUPOBAHUS,
rajioreHUpOBaHUs, THIpaTallii, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, ctpoeHue, GU3MIECKHE U XUMUYECKHUE CBOMCTBA
(peakuuu TrajJoOreHUpPOBAHUS WU HUTPOBAHUS), IOJIYYEHHE M NPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Quauyeckue u XumuiecKue ceoucmea (peaxyuu
2A/I02eHUPOBGAHUST U HUMPOBAHUs), NOAy4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIICKAIIUMU K
Pa3JIMYHBIM KJlaccam.

[IpuponHble MCTOYHUKHU YTIIEBOAOPOAOB. I[IpMpoaHbI ra3 W HOMyTHBIE
HedTanabie Ta3zbl. HedTh u e€ mpoucxoxaenue. Crnocobsl nmepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKU), muponau3. [IpoaykTsi
nepepadoTku HEPTHU, HX NPUMEHEHHE B NPOMBIIIJIEHHOCTHA U B OBITY.
Kamennslii yroib ¥ mpoayKThl €ro mepepadboTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX MPEBpaALICHUMN:
O3HAaKOMJICHME ¢ oOpa3naMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIOB U



rajioreHONPOU3BOHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paboThl: MOJyYCHHE
ATWIECHA U U3YUYEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienus mo ypaBHEHUIO XHMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakium).

Kuciaopoaconepxamme opranuieckue coeuHeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAHOA W ATAHOJ: CTPOCHHE,
dbu3uYecKkue MU XUMUYECKHE CBOMCTBA (peakiMuh C aKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJIOPO/IaMH, TOPEHHUE), NpPUMEHEHHE. BOJopoaHbIE CBS3M MEXIY
MOJIEKYyJIaMU CUPTOB. [leficTBME MeTaHoJIa U 3TaHOJIa HA OPTraHU3M YeJI0BEKa.

MHOroaTtoMHbl€ CHOUPTHL. OTUICHTJIMKOJL W TJHUIEPUH: CTPOCHUE,
dbu3uUeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAasl peakiis Ha MHOTOaTOMHbIE CIUPTHI). [leficTBue Ha
opraHusMm 4esoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

@deHoJ: CTPOEHHUE MOJIEKYJIbI, (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. Dopmanbaerun, aneTalbAETUI: CTPOCHHE,
dbu3nYecKre U XMMUYECKUE CBOMCTBA (PEaKIIMU OKUCIICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHaAs W
YKCYCHasl KUCJIOTBI: CTpOCHHE, (PU3NYECKHUE U XMMUYECKHE CBONCTBA (CBOMCTBA,
oOmme s Kiacca KUCJIOT, peakmus JTepuuKaluu), TMONIydeHUEe U
npumeHeHne. CTeaprHOBasi U OJIEMHOBAsA KUCIOTHI KaK MPEICTABUTEIN BBICILINX
KapOOHOBBIX KHCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, HUX
MOIOIIEE IEUCTBUE.

Crnoxnble 3(upbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['miaponus
cnoxHbiX 3¢upoB. Kupsl. [uaponus xupoB. I[lpumeHeHue KupOB.
buonorunueckas posip KUpPOB.

VYrneBogsl: cocraB, Kiaccudukamus yrieBoaoB (MOHO-, JHU- U
noyimcaxapusbl). [JroKo3a — mNpocTeHIInii MOHOcCaxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PU3NUECKHE U XUMHYECKHUE CBOWCTBA (B3aUMOJICHCTBUE C
ruapokcuaom mean(ll), okucienne amMuadHbIM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBIICHUE, OpOKEHHUE TIIOKO3bI), HAXOXKECHUE B MIPUPOJIE, MPUMEHEHHE,
ouonornyeckas posib. @orocunres. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u nemnrono3a kak npupoHbie noaumepsl. CTpoeHHe Kpaxmaia u
eutoa03bl.  PU3NYEeCKUe M XUMHUYECKHME CBOMCTBA Kpaxmana (TUIpoJiu3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
MpOBEJEHUE, HAOIIOAECHUE U OMUCAHUE JEMOHCTPALMOHHBIX ONBITOB: FOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIIUPTOB (OKHUCIECHHE 3TAHOJA
okcugoM meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIHIIEpUHA C
ruapokcuaom Mmenu(ll)), ampaerngoB (OKHUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom wmenu(ll), BlaumopnelicTBue Kpaxmana c
MOJIOM), TPOBEJCHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HMCXOJHOT0 BEIIECTBA WJIM MPOAYKTAa PpEaKUUU MO H3BECTHBIM




Macce, 00bEMY, KOJHMYECTBY OJHOTO W3 HMCXOTHBIX BEMICCTB WJIU MPOAYKTOB
peakiun).

A30TCoaepKaIne OpraHnIECKUe COCTNHEHUS.

AMUHOKHCIIOTBI ~ KaK  aM(OTEpHBIE  OPTraHWYCCKUE  COCIMHCHHS.
dusnyeckrue M XMMHUYECKHUE CBOWCTBA aMUHOKHCIIOT (Ha TpHMEpEe TIUIMHA).
buonorunyeckoe 3HaueHNe aMUHOKUCIOT. [lenTumbl.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHUs. [lepBuuHas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OEIKOB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCHEpUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IMPEBpaICHUI:
HAOJIFOJICHUE M OINMCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OeKOB
IIPW HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUI:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJIMMEpPH3AIUU, CPETHSS
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAJIbHBIE METOJbl M3YYCHUS BEIIECTB M WX INpPEBpAICHUI:
O3HAKOMJICHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeXIpPEIMETHBIX CBS3€H MPU HM3YYCHUHW OPTraHHYCCKOU
xumur B 10 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMH
IUTS OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIC TIOHSATHUS: SIBICHWE, HAy4YHBIA (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAN3, CUHTE3, KIACCU(PUKAIUsS, MePUOTUIHOCTD,
HaOII0/ICHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOISITHPOBAHHE.

®dwuszuka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoOe COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIIMUNHBI U €JIMHUIIBI KX U3MEPCHUS.

buonorus: kiertka, opranusmM, 6uocdepa, 0OMEH BEIIECTB B OpraHU3Me,
dboTocHHTE3, OMOJOTMYECKH aKTHUBHBIC BeliecTBa (OEIKH, YTIEBOJIBI, KHUPBI,
(bepMeHTHI).

[eorpadmsi: MuHEpanmbl, TOPHBIE TIOPOJBI, IOJIE3HBIC HCKOIAEMBbIE,
TOILJTMBO, PECYPCHI.

TexHonorusi: MHUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MPETapaThl, MaTepUabl
U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnveckne OCHOBbI XUMUU

XUMHUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOHPUTYpAIUsi AaTOMOB.

[leppuonnuecknit  3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anemeHToB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ileppuonnueckor cuctembl xuMudeckux odieMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XHMHYECKUX HJIIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOXKHBIX
BEIIECTB IO TpyNmaM M NEpUOAaM. 3JHAYCHHE MEPUOJAUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHUIbl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HEMOJIAPHAS U TOJISIpHAs, HOHHAS, METa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akienTopHeiit). Bomoponnas cBsizb. BaleHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucnenusi. MIoHbl: KATUOHBI U AaHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSAPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEHIECTBA. [WIBl  KPUCTALIMYECKHX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEIlIeCTBa B paCTBOPE.

Knaccudpukanus  HEOpraHMYeCKMX  COCIUHCHH. Homenkiarypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasl CBSI3b HEOPTraHUMYECKUX BEIIECTB,
MPUHAICKAIMNX K PA3JTUYHBIM KJIACCaM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX peakmuil B
HEOPraHWYECKON M OPraHWYECKONW XMMHH. 3aKOH COXPAHEHHUS MaCChl BEIIECTB,
3aKOH COXPAHCHHS U NPEBPAILCHUS SHEPTHH IIPH XUMHICCKHX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMUHBIX  (DAKTOPOB.
O6paTumble peakuu. XHUMHYECKOoe paBHOBecHe. DaKTOPHI, BIUSIOINIME Ha
cocTostHuE Xumuyeckoro pasHoBecus. [Ipunnun Jle [laTense.

OnektponuTuyeckas nuccoruanusi. CUibHbIE W ClIa0ble SJEKTPOJUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, EITOYHAS.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
nemoHcTpanus Tabnun «llepuoguyeckas cuctemMa XUMHUYECKHX 3JIeMEHTOB /Jl.
N. MenneneeBay, n3ydeHne Mojieliel KpUCTALUTNYECKUX PEETOK, HAOII0IeHNE
U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3joKeHUe
NEPOKCUJA BOJIOPOJa B MPUCYTCTBHM KaTalM3aToOpa, OMNPEIEICHUE CpPeabl
pacTBOpPOB BEUIECTB C IOMOIIBID YHUBEPCAJIBHOTO HWHAUKATOPA, pPEAKLIUU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKONW paboThl «BiusHuE pa3inMuHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérurnle 3a1aun.

PacuéTtel 1no ypaBHEHMSM XUMHYECKHX PEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, pACUETHl C UCIOJIb30BAHUEM IOHATUS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemetrayuioB B llepuonnyeckor cucrteme
xumudeckux 3aeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3nyeckue CBOMCTBA HEMETAUIOB. AJIJIOTPONHUS HEMETA/UIOB (Ha MpUMEpPE
KHCIIOpOJia, cepsl, hocdopa u yrieposa).

XHUMUIECKHE CBONCTBA BAKHEHINNX HEMETAILIOB (FaJlOreHOB, CEPhL, a30Ta,
dochopa, yriepoga HW  KpEeMHHS) M HUX  COCAUHCHHM (OKCI/II[OB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamisl. [lonoxenne meraiioB B [leproandeckoi cucteMe XuMHYECKUX
sanementoB JI. WM. MenneneeBa. OcCOOEHHOCTH CTPOEHUS BJIECKTPOHHBIX



o0osouek atoMoB MeTaioB. O0ume puznueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUAN Psii HAIPSHKEHUN METAIIJIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUINUX METAJIOB (HATPUM, KaIuM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O61mue crnocoObl mosiy4eHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCMEPUMEHTAIBHBIE METOAbl W3YyYEHUS BEIIECTB M HUX MPEBPAILICHUN:
M3YyUYeHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHUE
AKCIEPUMEHTATBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBUE THAPOKCHAA  ATIOMHHUS  C
pacTBOpamMy KHUCJIOT M IWIEJIOYEH, KAUYECTBEHHBIE PEAKIMM Ha KaTUOHBI
METaJIJIOB).

PacuétHrnie 3agaun.

Pacuétel macchl BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUU, €CIIH
OJIHO M3 BEIIECTB UMEET IPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xuMuu B oGecrieueHnn YKOJI0OTUYECKOM, SJHEPTEeTUUECKON U TTUIIIEBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 oOOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUANIOB: BAXXHEUIIIME CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpUalibl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIsl SJEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAIbHbBIC
yI00peHUsI.

XuUMHUS ¥ 3J0pOBbE YEJIOBEKA: MpaBUJIa HMCIIOIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, TpaBuia O€30MAaCHOTO HCIOJIb30BaHUS IIPErapaToB OBITOBOM
XHMHHU B TIOBCEIHEBHOM JKU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus MeXnpeIMETHBIX CBSI3eM MNpU H3yYeHHH OOmmed u
Heopranmueckoi xumuu B 11 Kiacce OCyIIECTBISICTCS YEpe3 HUCIOJIb30BaHUE
KaK OOIIWX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK M TOHATHH, SBISTIONTAXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, Kiaccu(uKamus, IepUuOAUIHOCTh, HAOIIOJICHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dus3nka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJUOAKTUBHOCTb, MOJIEKYyJa, DSHEPreTUYECKUNA YpPOBECHbD,
BEIIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHUE BEIIEeCTBA, (HU3UYECKHUE
BEJIMYMHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorms: kieTka, oOpraHu3M, 3KOCHCTeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIaeMbIe,
TOIUTMBO, PECYPCHI.

TexHonorus: XUMHNYCCKasi IMPOMBINIJICHHOCTD, MCTAJIIYPrus,
IIpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaIOB, CEIbCKOXO0351CTBEHHOE
IIpOnu3BOACTBO, nmumeBas IIPOMBINIJIICHHOCTD, Q)apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTBb, IIPOMU3BOACTBO KOCMETHYCCKHUX IIPCIIApPATOB, IIPOMU3BOACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAaA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oO0Iiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeMETHbIM U TpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpPETHEro 0OIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IOJXO0J0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEHETrO
oO11ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaaAMIMK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
JEATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMU, MPUCYIITUMHU IEJTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHMHS» TOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW U BOCIMTATEIBHOM JEATETLHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSMH U UeallaMi POCCUNUCKOT0 IPaKJaHCKOT0 00IeCcTBa, MPUHATHIMU B
o0IIIecTBE HOPMaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOIIO3HAHUS, CaMOPAa3BUTHSI M HPABCTBEHHOI'O CTAHOBJICHHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESATEIHHOCTU
OoOy4YaromuXcs M0 peaau3aiuy TPUHATHIX B 0011eCTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

IPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOpPYECKOW [EATENIbHOCTA MpHU CO3JAaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTBI JPYTUX P aHAIU3€ Pa3IMYHbIX BUAOB YUEOHOU EATEIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B 00JIACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJbTat



JUINTENIBHBIX HAOIIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpPECAa M TO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHHUHU M MOCIEAYIOLIEM
aHanu3e  MHPOpMAlUMU O  MEPEAOBBIX  JOCTUKEHUAX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE TOCJICACTBUU ITHX
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBoro M Oe3omacHoro olpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTI'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
MOBCEITHEBHOM JKMU3HU U B TPYJI0BOH JESTEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPAaBWJI WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUIUX 3J0POBBI0 M KU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpya0oBOro BoCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HAINPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUSI K TpyAy, JIOIAM Tpyda U pe3yJbTaraM TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUAYAJIHHOM TPAeKTOPUH
oOpazoBanus, Oyaymield nMpodeccuu U peaau3anii COOCTBEHHBIX JKHM3HCHHBIX
IUTAHOB € yYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOLIECHMS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TpOoOJIeM, BIHSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BaHUS JIOCTUKEHUW XUMHM JJIs
peIIeHIs BOIPOCOB PALOHAIBHOTO HPUPOOIONIB30BAHIS,

AKTUBHOTO HENPUSTHUS JCHUCTBUI, NPUHOCIIIMX BpEIl OKpYXKaIolleu
MIPUPOJIHOM Cpelie, YMEHUS MPOTHO3UPOBATH HEOJIATOMPUSATHBIE YKOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJqu4usi PAa3BUTOrO0  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI HMU B NIO3HABATEJIbHOM, KOMMYHUKATUBHON U COLIMATIBHON



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS CIeNU(PUKA XUMUU KaK HayKd, OCO3HaHUA €€ poJin B
(GopMUpPOBaHUYU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIO0CTHOTO
MPEJICTaBICHUS 00 OKPYKAIOIIEM MUpPE KaK O €UHCTBE MPUPOABI U YETOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
IPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIIIM3AIMA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH M BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepUaNbHOW KYyJNbTYpPbI, PEIICHUH TI00ATBHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeueHNH YCIIOBUH YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/IOTO 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
NO3HAHMS, HWCIOJIB3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUPAa W TMPOHMCXOMSAIIMX B HEM W3MCHCHHUW, YMEHHUS JeNaTh
O00OCHOBaHHBIC 3aKJIFOUYCHUSI HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS
JAHHBIX C ICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON IS TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpEphIBHOMY 0O0pa3oBaHUIO U
caMo00pa3oBaHUI0, K AaKTHUBHOMY TMOJYYECHHUIO HOBBIX 3HAHWM O XHMHH B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIEe Pe3yibTaThl OCBOCHHUS YYEOHOrO TpenMeTa «XHUMHUS
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHEIU(PUKY METOIOB
MO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOACHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE y4ueOHbIE NEeNUCTBUS (mo3HaBaTeNbHbBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBaronme (GOpMUpPOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATbHON KOMIIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jarommxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXIUCIHUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAIbHBIC
ydeOHbIe TIeUCTBUS B IO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUU HX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIbHOCTH C IOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIb30BATh NIPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC NMPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KIacCU(PUKAIUK BEIIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

NpUMEHSATH B  MPOLIECCE TMO3HAHMS, WCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJEIbHbBIC
OpE/ICTaBIIEHUsI — XUMHUYECKMHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHUUYECKOW pEaKIUd — TMpU pEHIeHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJE€Th OCHOBAMU METOJIOB HAYYHOrO MO3HAHMS BEUIECTB U XUMHYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSITEILHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HAaBBIKAMH CAMOCTOSITEJBHOTO IUIAHUPOBAHUS U TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HAONIONATh 3a
XOJIOM MpOILEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopMynupoBaTh O00OOIIECHUS U BBIBOJABI OTHOCUTENIHHO JIOCTOBEPHOCTH
PE3YNIBTATOB MCCIEAOBAHMS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOJACTAHHOMN
pabore;

NprOOpETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METO/I0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMauu (Hay4IHO-
MONYJISIpHASL JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl IHTEpHETa), aHaTu3UpOBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



NpEJICTaBICHUsA,  KPUTHUYECKH  OICHMBaTh €€  JOCTOBEpPHOCTb U
HENPOTHBOPEUYHUBOCTH;

(GbopMyIupOBaTH 3aMPOCHl M MPUMEHSITH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHN MMl BBHIMOJIHEHHA YYEeOHBIX 3am1ad
OIPEIEIIEHHOTO TUIIA;

nproOpETaTh OMBIT UCTIOIB30BAaHUS MH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAIbHYIO (OpMy mpeacTaBICHUS
uHpopmaiu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIOJBh30BaTh HAYYHBIM S3bIK B KadecTBE CpEJCTBAa MpH pabdoTe C
XUMHAYECKOW WHGPOpMAIUE: TPUMEHSTh MEXMNpPEAMETHbIE ((PU3NYecKue u
MaTeMaTUYEeCKUE) 3HaKW M CHUMBOJBL,  (opMynbl,  aOOpeBUATYpBHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIBbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBl B XOJE TUAJIOTa
W/WIIN TUCKYCCHH, BBICKa3bIBATh WICH, (POPMYIUPOBATH CBOM MPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C NIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHON JEATEIHHOCTH,
MOJYYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHHKAMH IIpHU
BBIMIOJITHEHUN XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl 1Mo
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIlH YIeOHOTO MPOCKTA
(GopMyaupoBaTH BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM
COIJIaCOBaHMS MO3ULIUN B X0JI€ OOCYX/AECHUS U 0OMEHA MHEHUSIMHU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JEsITeIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUpPOBaTh U MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeAsiaraéMblii aJlOPUTM JEHCTBUM Hpu
BBITIOJTHEHUU YYE€OHBIX M HCCIEAOBATENbCKUX 3ajad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CrIOCO0 MX pEIIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBISITh  CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

IHNPEAMETHBIE PE3YJIbTATBI

10 KIJACC

[IpenmeTHble peE3yabTaThl OCBOCHUA Kypca «OpraHudeckas XUMUSI»
OTpa)XaroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHM
npupoasl, B (DOPMUPOBAHMM MBIIUICHUS U  KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOITOJIAralOIIMEe TOHATHS (XUMHYECKHUM DJIEMEHT, aTOM, DJICKTPOHHAs
0o00JI0YyKa aToMa, MOJIEKyJa, BaJIEHTHOCTh, JJICKTPOOTPHUIIATEIHLHOCTD,



XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIPHAasE ~ Macca, MOJSPHBIA  00BEM,  YIJIEPOIOHBIM  CKEJNeT,
(yHKUMOHANIbHASL TpyNNa, pajJuKall, U30MEpPHs, HU30MEPbI, FOMOJOTUYECKUN
psZ, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOA M a30TCOAEPXKAIIUE COEIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCTUHEHHUS );
TEOpUHU U 3aKOHBI (TEOpHUs CTPOEHUsI oprannyeckux emecTs A. M. bytneposa,
3aKOH COXPAaHEHHS MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHHU; MHPOBO33PEHUYECKUE 3HAHUS, JIeXallue B OCHOBE TMOHHUMAHMUS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJyYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BOKHEUIIINX OPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU JEATETbHOCTU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC NMPU3HAKU TMOHITHH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUSA
IPU ONMCAHUU COCTaBa, CTPOCHUS U MPEBPAILEHUN OpraHUYECKUX COSIUHEHUH ;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIUKY JJIsI
COCTaBJICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMysT OpPraHMYECKMX BEIIECTB W YPaBHEHHM XHUMHUYECKUX pEaKIui,
M3rOTABIIMBATH MOJIENIM MOJIEKYJI OPraHMYECKUX BEIIECTB ISl MIUTIOCTPALIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOopMHUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUECHHBIX
OpraHMYecKUX BEHIECTB IO KX COCTaBYy U CTPOCHHUIO K ONpPENeIEHHOMY
KJIacCy/Tpymie COeJuHEHUM (YrJIeBOIOPObl, KUCIOPOJ W a30TCOMAEpXKallue
COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COCIWHEHHUS), NaBaTh UM Ha3BaHUS IO
cucreMarnueckoit HomeHkinatype (IUPAC), a Takxe mpUBOAUTH TPUBUAJIBHBIC
Ha3BaHMs OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHACTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIOTa, CTEapuHOBas KHUCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, eIi0103a, TIIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENEATh BUIB XUMHYECKOW CBS3U B
OPraHUYECKUX COCAUHCHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTh TOJOXKEHHUS TEOPUM CTPOCHUS
opranndeckux BemecTB A. M. bytinepoBa nisi OOBSICHEHHS 3aBHCHUMOCTU
CBOICTB BEIIECTB OT HMX COCTaBa WU CTPOCHHS; 3aKOH COXpPAaHEHUS MacChl
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
¢uznyueckre U XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEJCTABUTENCH pPa3IMYHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWIEH, alleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
TIIALEepUH, (GEHOII, aleTalbIeTH ], MypaBbUHAS U YKCYCHasl KUCITOTHI, TIIOKO3a,
KpaxMajl,  LeJUII0JI03a,  aMUHOYKCYCHas  KHUCJIOTa),  HIJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIU C UCTIOIb30BAaHUEM CTPYKTYPHBIX (pOpMYyIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh UCTOYHUKH
VTIEBOJAOPOTHOTO CHIPbS (HEe(MTh, TPHUPOIHBIM Ta3, Yrojib), CIOCOOBI HX
nepepadOoTKU U MPAKTHUYECKOE MPUMEHEHHUE MTPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHHA TPOBOJUTH BBIYUCICHHS IO XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peaklUuy IO M3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJIHOIO M3 HCXOIHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUKU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
M XUMHYECKHX  SIBJIEHMH  (HaOMOJeHHe, HU3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HUCMOJIB30BaTh CUCTEMHbIC XMUMHUYECKUE 3HAHUS IS
MPUHATUSL PEHICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAllMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

cOpMHPOBAHHOCT ~ YMEHHUW  CcOOJIOJATh  MpaBWiIa  IOJIb30BAHUS
XUMHYECKOW MOCyaoi M JabopaTOpHBIM OOOpYyAOBaHUEM, a TaKXe IpaBHUia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUIAHUPOBATh M BBITIOJHATh XUMHUYECKHI
AKCHEpUMEHT (TIpeBpallieHruss OpPraHWYECKUX BEHIECTB MpPH HArpeBaHUU,
NOJIyYeHHE HDTUJIEHA M M3YYEHHE €ro CBOMCTB, Kaue€CTBEHHbIE pEaKIIMU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJKOB TPU HArpeBaHHUM, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBUU C NPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ C BELECTBAMU M JIa0OPAaTOPHBIM O0OpPYIOBAHMEM, MPEJICTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIEpUMEHTa B (opMe 3amucu ypaBHECHHI
COOTBETCTBYIOIIUX peakiuii U (QopMyaupoBaTh BBIBOJIBI Ha OCHOBE JTHX
PE3yNIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3MPOBATH XHUMHUYECKYIO
UH(POpPMAIINIO, TIOJYy4YaeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOU
uHdopmanuu, IHTEpHET U APYTrux);

chOpMUPOBAHHOCTh yYMEHUN  COONIOJATh  TpaBUIa  DKOJOTHYECKH
11eJIECO00pa3HOr0 TMOBENEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENSIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEW NPUPOIHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBHUS Ha JKUBBIE OPTaHU3MbI ONPEIEIEHHBIX OPTAHUYECKUX
BEIIECTB, MOHUMast cMbica nokazarens [1JIK, moscHsATs Ha mpuMepax crocoObl
YMEHBIIECHNUSI W MNPEAOTBPAILICHUS WX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHucTeMy oOo3HaueHuid JI. bpaing mgag  3anmcu
XUMUYECKUX POopMYyI.

11 KIIACC

[IpenmeTHbIe pe3yiabTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAKAIOT:

C(bOpMI/IpOBaHHOCTB MPEICTABJICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralOIUe MOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, M30ToI, S-, P-, d-
JJIEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEICHb OKHWCJICHUS, XWMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKas



peméTKa, TUIbl XUMUYECKUX PEaKIINil, paCTBOP, 3JEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAsT AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHYECKOM pEeaKluu, XMMUYECKOE PABHOBECUE); TEOPUHU M 3aKOHBI (TEOpHs
BJIEKTPOJIUTUYECKON AUcCcoLManuu, nepuoanuecku 3axkon . . Menneneesa,
3aKOH COXpaHEHUsi MacChl BEIIECTB, 3aKOH COXpaHEHUsI M MpEeBpallleHUs
SHEPrUr NPHU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKalM€ B OCHOBE IOHUMAaHUs
INPUYUHHOCTH U CUCTEMHOCTH XHMHMUYECKHX SBICHUH, (DAKTOJIOrHYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJyYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BOKHEHIIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTHUUYECKOU JEATEIbHOCTU
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTepHbIE MPU3HAKKU MOHATHMA,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUS
PpU ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpMHPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsi
cocTaBlieHHs (QOpMyJ BEIIECTB M YpPAaBHEHMH XHMHUYECKUX pEaKLUid,
cuctematnueckyro Homenknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUSA
OTJICJbHBIX HEOPraHUYECKHUX BEIIeCTB (YrapHbIi ra3, YrJIeKUCIbINA ra3, aMMuakx,
raméHasi U3BecTb, Heram€Hasi U3BeCTh, MUTHEBAS COMA, TUPUT U APYTHUE);

chOpPMHUPOBAHHOCTh YMEHUH ONpENeNsiTh BAJICHTHOCTb M  CTENEHb
OKHUCJICHHS] XMMHYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3JIMUHOTO COCTaBa, BH]L
XUMHYECKOW CBA3M (KOBAJICHTHAs, MOHHAs, MeTaJUIM4ecKas, BOJIOpOIHas) B
COCIMHEHUSAX, THUI KPUCTANIMYECKOW pEHIETKH KOHKPETHOTO BEIECTBa
(aTomHast, MOJIEKYJIsIpHAsl, HOHHAs!, METAJUIMYECKAs), XapaKTep CpPelbl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX COEIMHEHUM;

c(hOpMHPOBAHHOCTh yMEeHUM yCTaHaBJIMBATh NPUHAIIEKHOCTD
HEOpPraHMYECKUX BEIIECTB MO MX COCTaBY K OIpPEACIEHHOMY KiacCy/TpyIie
COeIMHEHUN (MPOCThIe BEHIECTBA — METaUIbl M HEMEeTasllbl, OKCH/IbI,

OCHOBAHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
. W. MenngeneeBa W JAEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cuUCTEMBI
xuMuuyeckux anmementoB JI. M. MennesneeBa, MCHOib3ys MOHATHS «S-, P-, -
AJNIEKTPOHHBIE  OpOUTAIN, «OHEPreTUYECKUE  YPOBHWY, OOBSCHSTH
3aKOHOMEPHOCTM MW3MEHEHHUS CBOWCTB XUMHYECKMX OJJIEMEHTOB M HX
COEMHEHUH MO IepuoJaM U rpymnmnam llepuoanueckoi cUCTEMbl XUMHYECKHUX
anemenToB 1. 1. MeHneneenBa;

chOpMHUPOBAaHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
MMOATBEPKIATH CYIIECTBOBAHUE I'€HETUUECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PUITMPOBATH XUMHUYECKUE PEAKIINH TIO
Pa3JIMYHBIM MPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIJIOBOMY
s dekTy peakun, I3MCHEHHUIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00PaTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMHUPOBAHHOCTD YMCHUH COCTABISITH YPABHCHMUS PCAKLMI PasINIHBIX
TUIOB, TMOJHBIE U COKpAIEHHbIC YpPaBHEHMS peakUuid HOHHOTO OOMEHa,
YUUTBIBAsE YCIOBUS, IPU KOTOPBIX ATH PEAKIIMHU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHI TIPOBOJUTH PEAKIHUH, TMOITBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB Pa3IMUHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM ~ MNYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTraHUYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIPHBIX PEAKIM TMOCPEJCTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

c(hOpPMUPOBAHHOCTh  yMEHUU  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM pEaKIUH OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIICHUs
XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS (TTPUHITUII
Jle lllaTenne);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeXkKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJIYUYEeHHSI CEpHOM KUCIIOThI, aMMHUaKa, a
Takxe C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOLIMX HAYYHBIX MPUHITUIIAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCIEHUS C UCIOJIH30BAHHEM
MOHSITUSL «MacCOBas JIOJIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUM Ta30B
npyu  XUMHUYECKUX pEeaKIusiX, MacChl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM O00BEMY OJHOr0 U3
Y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(¢deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh  YMEHHMH  COOJtOaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM OOOpYJAOBaHHUEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUTAHUPOBATh M BBINMOJIHATh XUMHUUYECKHUI
IKCTIEPUMEHT (pa310’KeHHE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTopa,
OTIPENICJICHUE CpEelIbl PAcTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATHLHOTO
WHIUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuy, peakiud HOHHOrO OOMEHa, KauyeCTBEHHBIE peaKIuu Ha Ccynbdar-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Mertamiel» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYyJOBaHUEM, NPEACTABIATH PE3YIbTATHI
XUMHUYECKOT0 IKCIIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBAThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATH XHUMHYCCKYIO
nHpopManuio, IMOTydYaeMyK U3 pa3HbIX HMCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHHKaIuH, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  TIpaBUja  IKOJIOTHUYECKH
L[eIeCO00Pa3HOro MOBEACHUS B OBITY W TPYAOBOH [IESTEIBHOCTH B LEISX
COXPAHCHHsI CBOCTO 3[0POBbS U OKPYKAMOLICH IPUPOAHON CPEABI, OCO3HABATH
OMAacHOCTh BO3JICMCTBUS Ha J>KHUBBIE OPraHU3MbI OIpPEICIEHHBIX BEIIECTB,
noHnumass cmbicn mokazatens I[IJIK, moscHAT Ha mnpumepax CHocoObI
YMEHBIIIEHUSI W MPEJAOTBPAIEHUs] WX BPEAHOTO BO3JICHCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUISL 00YYaIOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHUE
MPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SBICHU;



JUISL CIIETIBIX W CJA0OBHUIASIIIMX OOYYalOIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

11

[Ipeamer
OPraHNu4ecKou
xumun. Teopus
CTpOEeHUs
OpraHUYECKUX
coequHeHu A. M.
Bbyrneposa

Hroro no pazneny

Pasznes 2. YrieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOIOPOIBI —
aJIKaHbI

2.2

Henpenenbusie
YIJI€BOJIOPOIbL:
aJIKCHBI,
alIKaJEHBbl,
AJIKUHEBI

2.3

ApomMarnyeckue




YIJ€BOI0PObI

[Ipuponusie
HMCTOYHUKHU

24 3 1
YTJI€BOA0POJIOB U

uX nepepadoTka

Hroro mo pazueny 13

Pa3znen 3. Kuciopoacoaep:xaiue opranu4eckue coeuHeHHsI

3.1 Cruptel. deHon 3
AJberuanl.

3.9 Kapb6oHnoBsie -
KHCIIOTHI.

CrnosxHbie 3(UpPBI

3.3 VYrneBoasl 3 1

Hroro no pazneny 13

Pasznen 4. A3oTconeprkaiye opraHnyeckue coeIuHeHus

AMUHBL
4.1 AMWHOKHCIIOTEL. 3
benxu
Utoro no pazneny 3

Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS

ITnmactmacchl.
5.1 2
Kayuyku. Bonokna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KJIACC

HauMenoBaHnue KoaunuecTBo 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmsbl padoThI padoTsI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aK0H U
Ileprognueckas
1.1 P 3
cucTeMa
XUMHAYECKUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
1.2 Mmuoroo6pasue 4
BEIIECTB
XuMHuueckue
1.3 6 1
peakuu
Hroro mmo pasneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 MeTtasl 1
2.2 Hemetamner 9 1
CBs3b
2.3 2
HEOPraHMYeCKUX U




OPraHu4eCKUX

BEIICCTB
Hroro no pazneny 17
Paznen 3. Xumus u xKu3Hb

3.1 XuMUS B )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

[Ipenmet oprannueckoi
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHNYeCKUX COCTMHEHUHN
A. M. Bytneposa, eé
OCHOBHEIE ITOJIOYKECHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa

Mertan u 3TaH —
MIPOCTEUILINE MPEICTABUTEIN




aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPOIUIEH —
MIPOCTEMIINE NTPEACTABUTEIN
AJIKCHOB

[IpakTnueckas padora Ne 1.
«Tonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOWCTB)

Anxanuensl. byraguen-1,3 u
MeTuinoyraauen-1,3.
[TonyyeHne CHUHTETUYECKOTO
KayudyKa U Pe3UHbI

10

ANIKMHEBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AleTHIEH — MPOCTEUIIHI
MPEACTaBUTEh ATKUHOB

11

Brranciaenus mo YpPaBHCHUIO
XUMHYECKOM pC€aKuuu

12

ApeHbl: 6€H301 U TOIYOJI.
TokcuyHOCTH apeHOB

13

['eneTnueckas cBs3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam




14

[IpupoHbIe HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBII
ra3 u noIyTHble HE(PTAHbIE
raspl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

15

[IpupoHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 u NoIyTHble He(PTIHbIE
ra3bl, HeTh U IPOAYKTHI €€
nepepadboTKu

16

KonTpossHas pabora no
pazneny «YTIeBOZOPOIb»

17

[IpenenbHBIC OJHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

18

MHOroaTroMHbI€ CIIUPTHI:
STHJICHTJIUKOJIb U TIHLEPUH

19

denour: CTPOCHUEC MOJICKYJIbI,
(1)I/I3I/I‘ICCKI/IC U XUMHWYECCKHEC
CBOﬁCTBa, IIPUMCHCHUEC

20

Anbaerunbl: GopManbaeThI
U aleTalbaern. ALeTOH

21

OnHOOCHOBHBIE ITpe/IeNIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbHHAs U YKCYCHas

22

IIpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPECTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MaApOIN3 CIIOKHBIX

a¢upoB

26

Kupsl: runponns,
MIpUMEHEHHE,
OroJIOTHYECKasi POJIb )KUPOB

27

VrieBoIbl: COCTaB,
KJaccuukanus.
Baxueiine npencTaBuTeNu:
TJIF0K03a, PpyKTO3a,
caxaposa

28

KanMaJ'I U OCJIII0JI03a KaK
IPpUPOAHBIC ITOJIUMEPBL

29

KonTtponsHas pabota no
pazneny
«Kucnopoxaconepxkamue




OpraHn4eCKruc COCANHCHU I

30 AMWHBI: METHJIAMUH U

AHWJINH

AMHWHOKHCIOTEI KaK
am(poTepHbIe OpraHNYeCcKHe
31 | coeguHeHwus, uX
OMOJIOrMYECKOE 3HAUCHHE.
Ilenrtnael

benku xak npupoaHsIe
32 | BBICOKOMOJICKYIISIPHBIE
COCITMHEHUS

OcCHOBHEBIE TIOHATHUSA XUMUH
33 | BBICOKOMOJICKYJISPHBIX
COEOUHEHUN

OcHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJIAPHBIX

34 .
coequHenuil. [Inactmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KJIACC

N

~

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchbl

XUMMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYeCKnX daeMeHToB 1. Y.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJICMECHTOB 1
HX COCMHEHMH IO rpymnmnam u
rnepuojiaM. 3HaYeHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYCCKHUX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTUU
HayKu

Crtpoenue BeniecTBa. XUMHUYECKas
CBA3b, €€ BU/Ibl; MEXaHU3MBI




00pa30BaHUs KOBAJIGCHTHOW CBSI3H.
Bopoponnas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS

HOHS[TI/I@ (0] JII/ICHepCHBIX CUCTCMax.
I/ICTI/IHHI)IG 1 KOJUIONIHBIC
pactBOpbl. MaccoBas 101
BEIIIECTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHN4eCKUX COECTUHEHUM.
['eneTnueckas cBs3b
HEOPraHN4eCcKUX BEIIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus xuMmuaeckux
peaKkurii B HEOPraHUYECKOU U
OPraHM4YeCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUS U MPEBPAICHHS
SHEPTHUH NMPH XUMHUIECKUX
peaKImsIX

Ckopoctb peakiuu. OOpaTumblie
peakuun. XuMUYECKOE
paBHOBecHE




10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMUYECKOM
peaxkuum»

11

DNEeKTpOIUTHYECKAS
muccormanus. [lonstue o
BOJIOPOIHOM ToKa3atene (PH)
pactBopa. Peakumu HOHHOTO
oOMeHa. ['nuaponn3 opraHn4eckux
Y HEOPTaHMYECKHX BEIECTB

12

OKucauTenbpHO-
BOCCTaHOBHTEIILHBIC PEAKITHH.
[Tonsatue 06 3nekTpom3e
pacmiaBoB U pacTBOPOB CoJieit

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUH

14

Mertasuibl, UX MOJOKECHHUE B
[Tepuoanueckoit cucreme
XUMHUYecKuXx djaeMeHToB 1. Y.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O01IHIe
(hM3UYeCcKue CBOMCTBA METAJIIIOB

15

CrutaBbl METaJIIOB.
ONEKTPOXUMHUYECKUN PsifL
HaNpsHKeHUH METauIoB

16

XUMHYECKHE CBOUCTBA




BAYKHEHIINX METAJUIOB (HaTpuUi,
KaJIni, KaJlblIMii, MarHuii,
IIOMHHMI) U UX COETMHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHCHUHU

18

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpakTueckas padora Ne 2.
"Pemrenne 3kciepuMeHTaIbHBIX
3ama4 no teme «Metaib"

20

HeMeTaJIHBI, HUX ITIOJIOKCHHUC B
[Tepunoanueckoii cucreme
XUMHUYeCKuX daeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®usnyeckue CBOMCTBA
HEMETAaJIOB. AJIJIOTPOITHUS
HEMETaJIOB (Ha MpUMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTMHEHUM

23

XHUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 ux coeMHEHHIA

24

XHMMHUUYECKHE CBOMCTBA YIIIEpOa,
KPEMHHMS U UX COCAUHECHUN




25

[IpumeneHne BaXKHEUIINX
HEMETaJJIOB U NX COeTUHECHUI

26

O00011IeHNE B CHCTEMATH3aLIH
3HaHUH 110 Teme «HemeTamaby.
Boruucienus mo ypaBHeHUSIM
XUMHUYECKUX PEaKInil U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTueckas padora Ne 3.
«Pemienne 3KCepruMEHTAIbHBIX
3amay no teme "Hemerams"»

28

KonTponsHas pabota no remam
«Metamb» U
«HemeTtammbiy/Beepoccuiickas
poBepoyHasi pabora

29

Heopranudeckue v opraHndecKue
KHCIOTHL. Heoprannyeckue u
OpraHU4eCcKUe OCHOBAHUS

30

AmboTepHbIe HEOpraHU4eCcKHUe 1
OpraHUYECKUEe COCTUMHEHHUSI.
I'enernyeckas cBs3b
HEOPraHMYECKUX M OPraHuYeCKHX
BEIIECTB

31

Pounb xumun B obecrieueHnu
9KOJIOTMYECKOM, SHEPTeTUUYECKON U
MUIEBOI 0€30MacHOCTH, Pa3BUTUH
MeIULUHBI




[IpencraBnenust 06 0OmMUX
HAaYYHBIX IMPUHOHXIIAX

32 MIPOMBIIIIJICHHOTO MOJTy4eHUS 1
BOKHEHIIINX BEIICCTB
33 YenoBek B MUpE BELIECTB U 1
MaTepuaioB
34 | Xumus U 370pOBbE YEIOBEKA 1
OBIIEE KOJIJMYECTBO YACOB I1O 4

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 xknace/ T'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.

AKLII/IOHepHOC O6H_ICCTBO «HSI[&TCJIBCTBO ((HpOCBeIJ_[eHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1 Xumus. 10 knacc. YueOnuk. bazossiii yposens (aBropsl O. C. ['abpuensiy,
N. T. Octpoymos,C. A. Cnaakos).

2 Metoanueckoe nocodue. 10 kmacc (aBrop O. C. ['abpuensn).

3 Ilporpamma kypca xumun 111 10—11 xmaccoB 061eo0Opa3oBaTeIbHBIX
yupexaenuii (aBTopsl O. C. I'abpuensa, C. A. Ciiankos).

4.HacronpHas kaura yuutens. Xumus. 10 kirace/ O.C. I'aGpuensH,
N.T".OctpoymoB. — M.: [Ipoda, 2004.

8. Xumus 10 kmacc. KoHTposbHBIE U TPOBEPOUHBIE PA0OTHI K YUCOHUKY
0O.C.TI'abpuensna «Xumus, 10 kmacc (6a30BbIi ypoBeHb)» - M.:JIpoda,
2015r.

1 Xumus.11 knace. Yue6nuk. ba3osiii ypoBens (aBropsl O. C. ['abpuensH,
N. T'. OctpoymoB,

C. A. Cnankos).

2 Metoandeckoe nocobue. 11 kmace (aBropsr O. C. I'abpuensn, U. I
Octpoymos, U. B. AkcéHona).

3 IIporpamma kypca xumun 11 10—11 xkmaccoB 061eo0pa3oBaTeIbHBIX
yupexxaenuil. bazosiii ypoBeHb (aBTophl O. C. I'abpuensn, C. A. Crnankos).

4. O6mias xuMus B TecTax, 3ajadyax u ynpaxsHenusix. 11 kmacc (aBropsr O. C.



I"abpuensn, N.I'.Octpoymos, A.I'.Beenenckas). — M.: Ipoga, 2003
7. HactonbHas kaura yuutens. Xumus. 11 knace (B 24.)/ O.C. I'abpuensn,

I'.I".JIsicoBa, A.I'.BBenenckas. — M.: [lpoda, 2003.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

C-BOOKS. Jlureparypa no xumuu. http://c-books.narod.ru

OmnopHbIe KOHCTIEKTHI 110 XUMHHU. [10ypOUHbIe KOHCIICKTHI JJTs1

MIKOJIBHUKOB 8— 11-x kmaccos. http://khimia.ril.ru/



