EBnoeBa

JltoboBL

NcaeBHa

MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

ananan

MunucTepcTBO 00pa3oBanus U HAYKu PecnmyOukn UHrymerus

I'OY "COLI Nel5 r. Hazpanp™

PACCMOTPEHO: COI'NTACOBAHO: YTBEPX/EHO:

3am. nupektopa o YBP Ilegaroruyeckuii CoBeT Hupextop 'BOY «COII Ne 15
r.HazpaHnby.

Tymroesa JI.P.

ITporoxon Ne 1 ot «21» 08 IIporokos Ne 1 ot «23» 08 Esnoesa JLH.

2023r. 2023r. IIpukaz Ne 1 ot «23» 08
2023r.

PABOYASA ITPOI'PAMMA

(ID 3271984)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»
115t ooyyatromuxest 10 — 11 kimaccos

yuutens: 'anuesa T. M.

r. Hazpanb 2023r.




INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHuss B Poccuiickoit @Penepauuu Ha nepuox 1o 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PAa3BUTUSA OOy4arOIIMXCsl CPEACTBAMU y4yeOHOro Impeamera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, I[OJy4aeMO€ BBIIYCKHUKaMU  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 00y4arOLIMXCsl Ha YPOBHE CPEIHETrO
ob1rero ob6pa3oBaHusl CpeACTBAMH Y4eOHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOIO ONpeZeNeHbl B MporpaMMme MO XHMHUHM € Y4ETOM CHEIM(DUKM HAyKU XHMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIIMX
Hesell ¥ MPUHIUIIOB, XapaKTepU3YIOLUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPEeIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOM
IUBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOHl BKJaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JIpyTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOTO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHash XMMMs Kak Hayka CO3HMJaTelibHasl, KaKk HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIeHUE NI00aNbHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OUIMMM LEMSIMM U MPUHLIUIAMH CpEeIHEro oOIiero obpa3oBaHuUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKM3Hb COIIMYMa,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMH» 1 «OO011asi 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.




Crtpykrypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OO0IIasi 1 HeoOpraHu4decKas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUMU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
W3y4YEHHBII HAa YpOBHE OCHOBHOTO o0OmIEro oOpa3oBaHHUs TEOPETHUYECKUM Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HaYEHHE TMEePUOJUYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH()OPMAIIMIO U MPUMEHSTH €€ NJisl TIOTOJHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUsl GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUUECKUMHU MPEIINOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
OSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B murane pemeHus 3amad BOCHHTAHUS, PAa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XHMHH TOIXOJBI K OMPENENECHUIO COJEPKAHHS M TIOCTPOCHUS
npeaMeTa MpeayCcMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MONCKa, aHAIN3a 1
00paboTku uWHPOpMAIUK, HEOOXOMMMBIX I TPUOOpPETEHHs] ONbITa TMPAKTHUYECKOH U
HCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  ONPEICICHUH  COJEpPKATeIHHOU
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Hayku Kak obmnactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOM TOYKH 3pEHUS TaKOW MOIX0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo aHHOW TOYKE 3PEHMS TJIABHBIMM LIEJISIMU M3Y4YEHUs NpeaMera «XuUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:




e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHMW KaK BaKHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUII MHPOBO33PEHYECKOr0 XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEILIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTUKA LI€JEH U 3ajad U3Y4EeHMsI NpeaAMETa B
porpaMMe Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep)KaHUs O0OydeHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMHM TpenMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTauus oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE NIl PA3TUYHBIX BUJOB JEATEIHHOCTHU: PEHICHUS MPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30ITaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHO! U HayYHO-TIOMYIIpHON WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIIMATUBHOTO U IOTHYECKOTO MBITIICHUS,
HaOJII0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTHM B TyMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONOIB30BaHUS, TOTOJHEHUSI SHEPreTUYECKUX PECypcoB M COXPAHEHHUS TNPUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHMsI OIbITa WCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PEUICHUHN B CUTYAIUAX, CBI3AHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.




OO01ee 4uCiIO 4acoB, OTBEAEHHBIX ISl M3YYCHUS XMMHH, HA 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBiser 68 yacoB: B 10 kiacce — 34 4vaca (1 ywac B Hexmenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).




COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: oprannueckux coequHennii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omouorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[lpencraBienne o  kiaccudukauum — opraHuueckux  BemiectB.  HomeHkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCrHepUMEHTaJIbHbIE METOJIbl M3YYEHMs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUHM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs), HaX0XKJIEHUE B IPUPOJE, OTYyYEeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwinOyraauen-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEUIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XMMUYECKHUEe CBOICTBa
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBA (peakLuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpupoaHbIil ra3 u nomnyTHble HE(TIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOJYKTHI €ro nepepadoTKH.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:
MIOJIy4YEHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEILECTBA WJIM IPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

Kuciopoacoaep:xaime oprannyeckue coeIMHEHU

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTpPOCHHE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA (pEakUMU C AaKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),




npruMeHeHne. BoiopoaHbie CBSI3M MEXAy MOJEKYylIaMu CUpTOB. [leiicTBUE MeTaHOIa U 3TaHOJIA
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOr0OaTOMHbIE cHUpThI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riauuepuHa u
STHJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHHe, PU3NUYECKHe U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIKE JUIsl Kilacca KUCIOT, peaKus
TepuUKanMu), TMojyyeHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (U3NYECKUE U XMUMUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHHE TIIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemmtonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U 1eJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOBeJeHuE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOoroaromHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3agaum.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA MJIM MPOAYKTAa pEeakUuu MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOIICTBA aMHUHOKHMCIOT (Ha mpuMepe IyMiKHA). buonoruueckoe 3HauyeHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcriepUMEeHTalbHbIE METObl M3YYEHHUS BEIIECTB M MX IpeBpalleHuil: HalOJIrofeHue u
ONKCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWU, LIBETHBIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUU, CpPeAHsAs MoseKyisapHass Macca. OCHOBHBbIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.




DKCTepUMEHTAIbHBIE METOMbI M3YYCHHUS BEIIECTB U WX MPEBPAIICHUN: 03HAKOMIICHUE C
o0Opa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXNpeaMEeTHBIX CBS3€HM MPU M3yYEHUHM OopraHudeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HMCIOJB30BaHUE KaK OOMIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK W
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBIC TOHSTHS: SIBIICHHUE, HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBA, (PU3UYECKHE BEIIMYMHBI U CIMHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PEePMEHTHI).

['eorpadusi: MUHEpAITBI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JICKapPCTBCHHBIE M KOCMETHYECKHE MTPETapaThl, MATEPHAIIbI U3 UCKYCCTBEHHBIX M CHHTETUYCCKIX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuUMUYeCKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacrpeieieHusi SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHENW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHue NEepUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBs3b. BHIbI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HEMoJIsIpHasl W TOJSApHAs, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa3oBaHHs KOBaJCHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpooTpuliatenbHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbl. MaccoBasi Aois
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHud. HomeHkiatypa HeOpraHMYeCKHX
BEIIECTB. ['€eHeTnueckas CBS3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumudeckass peaknus. Kiaccudukanuss XUMHUYECKUX pEakIUid B HEOPTaHMYECKOW |
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpAICHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUIX.




CKOpoCTh peakinuu, e€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTHMble peakLuu.
Xumuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIUE HA COCTOSHHE XMMHYECKOIO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTtnueckas aucconuanus. CuibHble M ciadble 371eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHEpUMEHTAJIBHBIE METO/bl M3YUEHUS BEIIECTB U UX IPEBpAlllEHUN: JEMOHCTPALUS
tabmun «llepuonnueckas cucrema xummdeckux snemeHtoB Jl. M. MengeneeBa», usyuyeHue
MOJIeJIe KPUCTAJUIMUECKUX PELETOK, HAOIIOAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3jokKeHHE NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUHU KaTalu3aTopa,
OIpE/ICNIEHUE CPE/bl PACTBOPOB BELIECTB C INOMOUIbIO YHUBEPCAJIBHOIO WHIMKATOPA, pPEaKLUu
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOM paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHYECKOU PEAKIINM».

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHUAM XUMHUYECKHUX PEAKIHI, B TOM UHCJIE TEPMOXUMUYECKUE PACUEThI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramwioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, docdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN).

ITpuMeHeHne BaXXHENIINX HEMETAIOB U UX COCIUHEHHH.

Meramnsl. [lonoxenue meramnos B [leppoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMHYECKUH psAJ HAaIpPsKEHUH
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPUM, KaJlWid, KajbI[MHd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue crocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Yy4YEHHMS BELIECTB M MX IPEBPALLECHUN: H3Yy4YEHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTAIbHBIX
3a1a4, HaONIOJEHME W  ONHMCAHWE JIEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCHIA aTOMUHHUS C PACTBOpPaMM KHCIOT U IIENOYel, KauyeCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Uiu 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00BEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKLIMH, €CIH OJTHO U3 BEIIECTB MMEET IPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMHM B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpreTUYeCKol U MUIIeBOI O€30MacHOCTH,
pa3BUTUU MenuuuHbL. [loHATHE O Hay4YHBIX MeETOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBaenns 00 OOWMX HayyHBIX MPUHLUIAX I[POMBIIUIEHHOTO IOJXY4EHUs
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUAJIOB: BAXKHEHIIME CTPOUTENBHBIE MAaTepHAalIbI,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KepaMHUKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHallbl, OPraHMYECKUE U MUHEPAJIbHBIE YI00pEHUS.

XvMHS U 3]I0pOBbE YEJIOBEKA: IPaBMJIAa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENapaToB,
IpaBuiIa 6€30MacCHOI0 MCIIOJIb30BaHMsI ITPENapaToB ObITOBOM XUMHUH B TOBCETHEBHOM JKU3HU.




MexnpeameTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU U3YYCHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce ocymiecTBIsICTCS Yepe3 MCIOJIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU JJISi OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
[IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHUsd,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  NEpUOJUYHOCTh,  HaONIONEHHE,  SKCIECPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

dwusmuka: mMarepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HM30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJia, SHEPreTUYECKUIl YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUMHUIIBI MX H3MEPEHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOTIAEMbIe, TOILTUBO, PECYPCHI.

TexHonorus: XHUMHAYECKass  MPOMBIIIJICHHOCTb, METaJUTypIus, POHU3BOJICTBO
CTPOUTENBbHBIX MaTepuaios, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (papMaleBTUYECKass NPOMBIILICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHANIOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTHH.




INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yjlbTaTaM OCBOCHHUS OOy4YarOIIMMUCS
IporpaMM cpeaHero o6iiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooimero obpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHHE O0YYAIOIIMMHUCS POCCUHCKON Tpa)KIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromnxcs PyKOBOJICTBOBATHCS B CBOCH JESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpenMera «XHUMHS» JOCTUTAIOTCS B €IMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXXJIJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU W MpPaBUJIAMU IOBEIEHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHUS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUUYECKOW JESITEIbHOCTH OOY4YaloUIMXCs IO peaau3aluu
MPUHSTHIX B OOILIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

MPEJICTAaBICHNUST O COIMAIbHBIX HOpPMax M MpPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

yYBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHHUS HAyKU €CTh pe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IIPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B TMIOJIYYEHHH M TMOCIEAYIOIIEM aHajau3e
UH(OPMALIUHU O TIEPETOBBIX TOCTUKECHUSAX COBPEMEHHOM O0TEUECTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;




CIOCOOHOCTH OLIGHUBATh CHUTYyalldd, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTEH 30pOBOr0 M Oe30MmacHoro oOpasza XKHU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUA LEHHOCTH TPAaBWJI WHAWBUAYAIBHOTO U KOJUIEKTUBHOI'O 0O€3011aCHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHHUA MOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTpEOJIEHUS AIKOTrOJId,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIEeIOBATENIbCKONW e TeNIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pPEIICHUU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHI0 MPOQEecCHil pa3NuvyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM 1€ATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM OOpa3oBaHMs,
Oyaymel npodeccuu U pealn3aluy COOCTBEHHBIX >KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKkTepa SKOJIOTHYECKUX MPoOJsieM, BIMSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHUI, NPUHOCAIIMX BpEJ OKpYXKarolled NpUpOAHON cpene,
YMEHHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLIATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HUMHU B
MI03HABATENIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPaKTHKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKA, B NMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEHIEHUH TI00ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTUS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,




00eCIeYeHN! YCIIOBH YCIEITHOTO TPYAa M SKOJIOTUYECKH KOM(OPTHON JKU3HU KaXKJOT0 YiIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHHUA J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M HMEIOIIMUXCS JTaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3yiMyHbIX chepax npodeccunoHaTIbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe Pe3yIbTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUIUTUHAPHBIC
(MexXmnpenMeTHbIe) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIME LEIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOLecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHue, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpYyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOM KOMIETEHIIMH 00y4aroInuxcs;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  HMCIOJb30BaThb  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATENBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeCTBUSIMM:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKEHHS,
COOTHOCHTD PE3YJIbTATHI ICATEIBHOCTH C TIOCTABIICHHBIMH LEJISIMU;

UCIOJIb30BaTh IMPH OCBOCHMM 3HAHMWA NPUEMBI JOIMYECKOTO MBIIUICHUS — BBIACNATH
XapakTepHbIe TPH3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OObSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LTS KIIacCU(DUKAIINHU BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh MPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOHUTH JIOTUYECKHE pacCyXKIeHUs (MHAYKTHBHBIE, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATH B Ipoliecce MO3HAHMUs, UCTIONb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MO/JIeNU, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHUMHUYECKOM peaklud — TpU pPELICHUH Y4eOHBIX
IIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATh HA3BaHHbBIE MOJEJbHBIE NPEICTaBICHUSL
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIECTB U XUMUUECKUX PEAKIIHH.




2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUYECKUX PEAKLU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENILHO c(hOpMyTUPOBAaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHS YYEHHYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IPOLECCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJCIAHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/MOB peIleHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBATh HMH(DOPMAIIMIO DPA3IMYHBIX BHUIAOB M (OpPM MpencTaBieHUs, KPUTUYECCKH
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMaLuu, He0OXOAUMOM IS BBIIOJIHEHHSI YUeOHBIX 337a4 OIPeeEHHOIO THIIA;

IpUOOpPETaTh OIBIT MCIOJB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpMY IpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3MUecKue M MaTreMaTU4yecKue) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKAaeMOM TeMbl B XO/€ AMAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUU XHMHUYECKOIO
AKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHUIO CBOICTB H3y4yaeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekta U (OpMYIMPOBATH BBIBOJBI 0 pPE3yJbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHMI MyTEM COTJIACOBAHUS TTO3UITUI B X0J1e 00CYX ACHHUS 1 0OMEHAa MHCHHSIMHU.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aroOpuT™M JAEUCTBUN NPU BHIOJHEHUHM YU4EOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC




ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckasl XuMHUs) OTpa)karoT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBIAIOIIEH eCTeCTBEHHO-
HAY4YHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBICHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pellIeHUs] NIPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINeE
HNOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJb, MOJSpHas Macca, MOJIAPHBIA  00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYIMIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpKAIUE COSIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE IOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOIMUECKUE CBEIEHUS O CBOICTBaX,
COCTaBe, IOJy4YEeHUHU U 0€30I1aCHOM UCIOJIb30BaHUHU BAXKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY
U MPAaKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIME MMOHATHS IIPU ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJl OPraHUYECKUX BELECTB
U ypaBHEHHUH XMMMYECKHX PEaKIMi, N3roTaBIMBaTh MOJEIU MOJIEKYJ OPraHUYECKUX BEIIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OpPraHUYECKHX
BEUIECTB IO HX COCTaBy U CTPOEHHUIO K OINpeAeNEéHHOMY KJaccy/Tpymie COeInHEHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXAalllde COEIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOINMUJIEH,
aleTHJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHUAbI XUMHYECKOM CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHUYECKHUX
BeuiecTB A. M. byriepoBa st 00bsiCHEHUS! 3aBUCIMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTb COCTaB, CTPOCHHUE, (QHU3NYECKUE U
XUMHUYECKHE CBOWCTBA TUIIWYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, mermnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STWJICHTJINKOIb, TJUIEPUH, (EHOI, alleTalbJerH1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WLIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yrojib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUUECKOe MPHUMEHEHUE
IPOJYKTOB NEpepadOTKHU;

C(OPMHPOBAHHOCTh YMEHUH TMPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA HJIM MPOIYKTa PEAKIHMU IO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIECTB WIHM IPOAYKTOB PEAKIIUN);




c(hOpPMUPOBAHHOCTh YMEHHI BIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYIHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHM IIPU M3YyYCHUMM BELIECTB M XHMUYECKUX SIBICHUMU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBHJIa MOJb30BaHUS XUMHUECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUU, MOJYYEHUE ITUIICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHKH O€30MacCHOCTH
npu oOpalieHNy C BEIIECTBAMH H JIAOOPATOPHBIM 00OpPYIOBAaHHEM, MPEACTABISATh PE3YIIbTaThl
XMMUYECKOTO HKCIEpUMEHTa B (OpMe 3alUCH YPABHEHUH COOTBETCTBYIOIIUX peakuuil u
(GopMyIUpOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XMUMMYECKYIO HH()OpMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpeabl, OCO3HABaTh ONACHOCTb BO3JCHCTBHS HAa >KMBBIE OPIaHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/I0POBbS: YMEHHE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUIs CceNbIX M cAa0OBHIAMIMX OOyYaroIMXcs: YMEHHME HCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KUIIACC

[IpeameTHble pe3ynabTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XuMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIM XHWMHUU B TO3HAHWUU SIBICHUW TPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAKTHUYECKUX 3adad M DKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHCTICHUs, XWUMHYECKass CBs3b (KOBAJICHTHAsl, HOHHAS, MeETA/UINYecKasi, BOJOPOJIHAS),
KpUCTAJUIMYECKasi  pel€Tka, TUIBl ~XMMHUYECKMX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOIUTHYECCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIiH, XHUMHYEeCKOe pPaBHOBECHE); TEOpPUM M  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON Auccolanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILLEHUS PHEPTrUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
¢dakTosornyecKkrue CBEeJEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIOIb30BaHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYCCKOM EATEIILHOCTH YEIIOBEKA;




c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTepPHBIC MPU3HAKU TOHATUN, YCTAHABINBAThH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU OMNHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHMH XHWMHYECKHUX pPEaKLIUH, CHUCTEMAaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IUThEBAs COJa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAEATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu3oBaTh dSJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeHneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUs CBOMCTB XMMMYECKHUX JJIEMEHTOB U HX
COEIMHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoi cucteMbl XMMHUYECKUX d1eMeHToB [I. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMHM XapaKTepu3oBaTh (OMMCHIBATh) OOLIME XHUMHUYECKHE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIATh CYyIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIbK YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU MO Pa3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS PEAKLUN Pa3INYHBIX TUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaKuy UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACMO3HABaTh OMNBITHBIM NYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIii;

c(OpMUPOBAHHOCTh YMEHUI 0OBSICHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKON peakIUu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYE€HUs CEPHOU KHUCIIOThI, aMMHaKa, a Takke chOPMUPOBAHHOCTh
npefcTaBieHuid 00 OOIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XHUMUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHUS C HCIOIB30BAaHUEM IOHSATHS
«MaccoBasi JI0JNisl BEIECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaKIMAX, Macchl BEIIeCTBA WM 00BbEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce




Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIECTB, TEIIOBOTO 3¢ ¢dekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHbIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMNOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLWH, PeakiMd HMOHHOTO OOMEeHa, KayeCTBEHHBbIC pPEaKIuu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3aga4y no temaM «Meramib» U «Hemeramisl») B COOTBETCTBHUM C IPaBWIAMU TEXHUKU
0e30MacHOCTH MpU 00pallIeHUH C BELIECTBAMH U JIa0OPaTOPHBIM 000pYyI0BaHUEM, MPEACTABIATH
pe3ysibTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (pOpMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJly4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHMKAluM, WHTEpHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karolle MPUPOAHOIN cpelbl, 0OCO3HaBaTh OMACHOCTh BO3/CHCTBHS Ha KHBBIE OPTaHU3MBI
onpeAenEéHHbIX BELIECTB, MOHMMAs cMblca nokasarens I1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsl 00y4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbSI: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUCYHYIO cucTeMy obo3HaueHwuit JI. bpaiins ans 3anucu XxuMudeckux GopMyiL.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3jejioB H TeM NPOrPaMMBbl Koutposbubie  IIpakTuueckue JJICKTPOHHbIE (LHPPOBLIC)
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
1 [Ipeamer opranndeckoit xumuu. Teopus cTpoeHus 3
opranuyeckux coenunenuii A. M. bytieposa
Wroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
A1 [IpenenpHble yIriieBOIOPOIbl — AJIKAHBI 2
2 HenpenenbHble yriaeBogOPObl: aJIKEHBI, aJIKaJUEHbI, AJIKHHbI 6 1
3 ApOMaTHYECKHE YTIEBOIOPOIBI 2
4 [IpupoaHbIe HCTOYHUKH YTJIIEBOJOPOIOB U UX IepepadoTKa 3 1
HWroro no paznery 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4eckue coeJHHeHHs
1 Crupter. @enon 3
2 Anbaeruabl. KapOoHoBbie KucioThl. CiokHbIe 3(UpbI 7 1
3 VYrineBonbl 3 1
Hroro no paszneny 13
Pa3nea 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHH
.1 \ AMuHBI. AMUHOKHMCIIOTHL. benku |
Hroro no pasneny 3
Paspnen 5. BeicokoMoOJIeKY ISIpHbIE COCAUHECHUS
! ‘ [Tnactmaccer. Kayuyku. Bomokna 2 ‘
Uroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 ‘ 2




TemaTnueckoe niianuposanue 11 KJIIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne i/l I:;(I:\;::f;::me PAIIEIOB M TEM Beero Kontpoabubie IIpakTunueckue Sg;g? OOBBaBTI:?ILHH e
padoThI padoThbI pecypeb
Pa3nen
Crtpoenue atoMoB. [lepuonudeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 9 1
anemenToB 1. I. Menjeneena
19 Crtpoenue BeniecTBa. MHOroo0Opasue 6
BEIIECTB
13 XUMUYECKUE peakliuu 6 1 1
14 PactBopbI. 7
1.5 DNEeKTPOXUMHUYECKUE PEAKIIUH. 5
Hroro no paszneny 33
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertamibt 12 1
2.2 Hemeramibt 9 1
23 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 4
BEIIECTB
Hroro no paszneny 25
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMus U KU3Hb 10 1
Hroro 1o pasneny 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 3







KanennapHo- TeMaTnyeckoe IIaHMPOBAHUE
10 KITIACC

Tema ypoka Kou-Bo Jlata
No 4yacoB
n/n MpumeyaHue Mo pakry
ITo niany
1 MOJIYI'OJIME ( 16 yacoB)
I'naa 1. Teopusi XuMH4Y€CKOT0 CTPOEHHUSI OPTAHNYECKUX BelIeCTB.
1 [Ipeamer opraHM4ecKo XUMHH 1
2 Teopus XUMHUYECKOTO CTPOCHHSI OPTAaHUYECKUX BEIIECCTB. 1
3 Broanas xonTponsHas padbora Ne 1. 1
4 CocrosiHue IEKTPOHOB B aTOME 1
5 DNeKTpOHHAs MPUPOJA XUMHUUECKUX CBSI3€M B OPraHUUECKUX 1
COETMHEHUSIX
6 Krnaccudukanus opraHMuecKkux coeJMHEHUM 1
7 CamocrosarenbHas pabota Ne 1 1
I'nasa 2. IlpenesibHble U HenpeaeJIbHbIC YIJI€BOIOPO/ABI.
8 DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AJIIKAHOB 1
9 ['omouioru u n3omepsl ankaHoB. MeTaH - MPOCTEUIINIT 1
MIPEJICTAaBUTENh aJTKaHOB
10 Henpenenbusie YB. AnkeHsl: cTpoeHHE MOJIEKYJI, TOMOJIOTHS 1
Y U30Mepus
1
11 AnkanueHsl .ALIETUJIEH U €r0 TOMOJIOTH
12 benson u ero romosoru 1




13 CaolicTBa 6€H30J1a ¥ €r0 TOMOJIOTOB 1
14 [Tpuponubie uctounuku Y B. TlepepadoTka HedTH 1
15 Kontposbnas padota Ne 2. 1
I'naBa 3. Kucjopoaconep:kammue YB.
16 OnHOATOMHBIE MPEACITEHBIC CITUPTEHI. 1
2 IIOJYI'OAUE. (18 yacoB).
17 MHOroaToMHbIE CITUPTHI. 1
18 @DeHOJIBI U ApOMATUYECKHE CITUPTHI. 1
19 KapOoHnunbHbie COeAMHEHUS - AJIbICTUBI U KETOHBI. 1
20 KapOoHunbpHBIC COSTUHEHUS - aTbJACTUABI M KeTOHBL. CBOMCTBA 1
Y IPUMEHEHHUE aJIbJIETHJI0B
21 Kap6oHoBbie k1cn0Thl. XMMHUECKHE CBOMCTBA U IPUMEHEHNE 1
OJIHOOCHOBHBIX MPEJIENIbHBIX KAPOOHOBBIX KUCIOT
22 Crnoxusie 3¢upsl. XKupbl. Moromue cpencTsa. 1
23 CamocrosarenbHas pabora Ne 2 1
I'naBa 4. YraeBoasl.
24 VYrnesonsl. [roko3a. 1
25 Omurocaxapusl. Caxaposa. 1
26 [Tommmcaxapuasr. Kpaxma. 1
27 Llemmono3a. 1
28 CamocrosarenbHas pabota Ne 3 1
29 AMHHBI. AMUHOKHCIIOTBI. 1
30 benku. AzoTcoaeprkaliye reTepolMKINIecKie COeAMHEHUSI. 1
31 HyxknenHoBbIe KUCIOTHI. XUMHS U 3I0POBbE YETIOBEKA. 1
30 Cunrerndeckue nonuMmepsl. KoHaeHCaMOHHBIE TTOJTUMEDHI. 1

TlenomnacTsl.




33 Hatypanbublii kayuyk. CunteTnueckue kayayku. Cu

34 KontponbHas padora Ne 3. 1

35 PesepBHbIil ypok. Crucremaru3anus 1 00001IeHHE. 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35
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