a8
-4

MUHUCTEPCTBO NMPOCBEIIEHUS POCCUICKON ®EIEPAIIAU

Yupasaenne obpasosauus r.Cacoso

MBOY COLI Ne106 r.Cacoso

COTJIACOBAHO YTBEPXKIEHO: .
SOy COL

/a®
¢ 8
r»

¥

-
v/
"
4

3aMecTHTENh AMpeKTopa ,[I,upexi [
o YBP N106: y
J Lﬁ rto/ (

Jlanresa U.B.
Mp 1 or «[4%]» TMpuKas oT «

[ OF1[&> ] JI 24 N> .

PABOYASI [IPOTPAMMA
(ID 1583046)

yueOHoro npeamera «XHMH»

| i obyuatonguxcs 10— 11 xnaccos

Cacoso 2023



MNOACHUTEJIbBHASA 3AIIUCKA

[IporpamMma o XxuMuM Ha YpOBHE CpeIHEro 001ero o0pa3zoBanus pa3padboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O0 obpa3oBanuu B Poccuiickoii @enepanum»,
TpeOOBaHUI K pe3ylnbTaraM OCBOEHHUs (erepanbHOl 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHETO
obmero o6pazoBanus (POII COO), npexacraBieHHbIXx B DenepanbHOM TOCYIapCTBEHHOM
obpasoBarenbHoM ctanpapre COO, ¢ yuérom Konnenuuu npenonaBaHust yyeOHOro mpeamera
«XuMus» B o00pa3oBareNbHbIX opraHuzauusx Poccuiickoit @Denepauuu, peann3yrommx
OCHOBHBbIE 00pPa30BaTENbHBIE IPOrPAaMMbl, U OCHOBHBIX NOJOXEHUH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoii ®epepamun Ha 1nepuon o 2025 roma» (PacmopspkeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXONOB K pa3pabOTKe MporpamMMmbl IO XHMMHH, K OIpEeNeHUI0 o0Iei
CTpaTeru 0Oy4eHHUsl, BOCIIUTAHUS M Pa3BUTHA OOy4aroIMXCsl CPEACTBaMU y4eOHOTrO MmpeaMera
«Xumust» mas 10—11 xmaccoB Ha 0a30BOM ypOBHE COCTAaBWJIM KOHIICTITYaJbHBIC ITOJIOKCHHS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH IeJiei, coaepXaHus, pe3yJabTaToB OOy4eHUs u
TpeOOBaHUl K YPOBHIO IMOATOTOBKH BBIITYCKHHUKOB.

Xumnueckoe oOpa3oBaHHE, IIOJy4aeMoO€  BBITYCKHUKAMHU  00I1eo0pa3oBaTeIbHOM
OpraHu3aluM, SBISIETCS HEOThEMJIEMOH YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIYKUT
3aBepIIAIONIMM 3TalloM peajii3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LICHHOCTEH, NPHUCYIIUX LEJIOCTHON CHUCTEME XHMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH
KacaloTCsl MO3HAHMS 3aKOHOB NPHUPOBL, (POPMUPOBAHHS MHPOBO33PEHHUS M OOIIEH KYIbTYpHI
YeJIoBeKa, a TAKXKE HKOJIOTrMYeCKH 0O00CHOBAaHHOIO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOTHOU
cpene. Peanusyercs xumudeckoe oOpa3zoBaHue OOydalOUIMXCS Ha YPOBHE CPEJHEro OOIIEero
00pa3oBaHMs CPEACTBAMHU YU4€OHOTo mpenMeTa «XUMHUsA», COAep)KaHue U TIOCTPOSHUE KOTOPOTO
ofpesiefieHbl B MPOrpaMMe IO XHMHUHU C Y4ETOM cCHeuu(UKU HayKd XHMHUHU, €€ 3HaueHus B
MO3HAHUY MPHUPOJLI U B MaTepUATBHON XKU3HU OOIIECTBA, a TaKXKe C y4€TOM OOMIMX HeNed u
MPUHILIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMbl CpPEIHEro OOIIero
obpazoBanus B Poccuiickoit deneparum.

XUMHSI KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK MI'PAaeT 0COOYI0 pOJIb B COBPEMEHHOM
LUMBUJIN3ALMHU, B CO3JaHUM HOBOW 0a3bl MaTepuajbHOW KylnbTyphl. OHa BHOCHUT CBOM BKIJIaJ B
(opMHpOBaHUE PAIMOHAIBHOTO HAyYHOI'O MBIIICHHUS, B CO3AaHKE IIEJIOCTHOTO MpeACTaBICHUs
00 OKpY)KalollleM MUpPE KaK O €IMHCTBE MPHPOIBI M YeJIOBEKa, KOTOpoe GOopMHUPYETCS B XUMUHU
Ha OCHOBE ITOHMMAaHUs BEIECTBEHHOIO COCTaBa OKPYXKAIOLIET0 MUPA, OCO3HAHUS B3aMMOCBS3U
MEXy CTPOCHHEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMU OOJIACTIMH ITPUMEHEHHUSI.

TecHo B3auMOIEHCTBYST C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHs cTaja
HEOThEMJIEMOIl 4acTbl0 MHUPOBOM KYIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOIO Tpyaa M
KHU3HHM KakJoro wieHa oOmiectBa. COBpeMeHHasi XMMHUSI KaK HayKa CO3MJarelbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HallpaBlIeHa Ha pelIeHHEe IN00albHBIX NMPOoOJeM YCTOMYMBOTO pa3BUTHUS
YeJI0BEYECTBA — ChIPEBOM, IHEPTeTHUECKOM, MUIIEBOH, 3KOJIOIMYECKON 0€301aCHOCTH U OXPaHBI
3JI0pOBBSI.

B coorBercTBUM ¢ 0OOIMMHU LEISIMH W NPUHIMIIAMU CpPeAHEro oOuiero oOpa3oBaHUs
copepxkanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3YU€HUs) OPUEHTUPOBAHO
MIPEUMYILIECTBEHHO HAa OOIIEKYIBTYPHYIO TOATOTOBKY OOYyYaroIuXcsi, HEOOXOAMMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B KHM3Hb COIMYMa,
MIPOJIOJHKEHUS] 00pa30BaHUs B PA3IMUHBIX 00J1aCTAX, HE CBA3aHHBIX HEMIOCPEIICTBEHHO C XUMUEH.

CocraBistomuMu  npeaMeTa «XuMus» SBISIOTCA 0a3oBble Kypchl — «Opranuyeckas
XUMHUs» U «O0Ias 1 HeopraHUYecKasi XMMHUA», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsI KOTOPbIX



SBJISTIOTCSI OCHOBBI 0a30BOIl HAyKU: CUCTEMa 3HAHUIN MO HEOPraHUYECKOW XUMHHU (C BKIIIOUEHHEM
3HAaHMWA U3 OOIIEH XUMHM) U OpraHudYeckol XxuMuu. PopMUpOBaHUE JAaHHOW CHCTEMbI 3HAHUUI
IpU W3YYEHUU NpeaMeTa O00ecreurnBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATUHN, 3aKOHOB M TEOPHI XMMUHU.

Crpykrypa comepxkanusi KypcoB — «Opranamdeckas Xumusi» u «OO0mmas 1 HeopraHmdeckas
XUMHS» cOopMHpOBaHA B IpOrpaMMe M0 XMMUU HAa OCHOBE CHCTEMHOTO MOAXOAa K M3y4EHHUIO
y4yeOHOro Marepuaja U OOYCIIOBJIEHa HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUH Ha
ONpeieNIEHHBIX TEOPETHUECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOd XHMMHU BEILECTBa
paccMaTpUBarOTCS Ha YPOBHE KIIACCHYECKON TEOPHH CTPOCHHSI OPTaHUYECKUX COCAMHEHMM, a
TaK)X€ Ha YPOBHE CTEPEOXUMHUYECKUX U IJIEKTPOHHBIX NPEACTABICHUNH O CTPOEHHM BEILECTB.
Ceenenusi 00 M3ydyaeMbIX B Kypce BEIIECTBAaX JalOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB O
CJIOKHBIX OHMOJIOTMYECKH aKTUBHBIX COeIMHEHMH. B Kypce opraHmdeckoil XMMHUU IMONYy4YarOT
pa3zBuTHe C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0mIero oOpa3oBaHMs IE€PBOHAYAJIbHBIE
MIpe/ICTABICHHUS] O XUMUYECKOU CBSI3U, KIACCH(PUKAIIMOHHBIX MpPU3HAKaX BEHIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[lon HOBBIM yIJIOM 3peHHs] B NpeaMeTe «XuMus» 0a30BOr0 ypOBHSI pacCMaTpHUBAETCs
W3YYEHHBI Ha YpPOBHE OCHOBHOTO 0O0Ilero o0pa3oBaHHs TEOPETHUUYECKU Marepuan u
(akTONIOTHYECKUE CBEJCHUS O BELIECTBAX M XMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01miast 1 HeopraHuyeckas XUMHUsS» OOydaroIUMCsl TPEAOCTaBISETCS BO3MOKHOCTh OCO3HATh
3HAYE€HUE NEePUOJAMYECKOTO 3aKOHA C OOIETEOPETUYECKMX M METOMOJOTMYECKUX IO3UIHH,
[TyOXe TOHSATh WCTOPUYECKOE H3MEHEHHe (YHKIMH 3TOTO 3aKOHa — OT 00o0maromei [0
O0OBSCHSIONIEH ¥ IPOTHO3UPYIOIIEH.

Enunast cucrema 3HaHUI O BaKHEMIIMX BEILECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE 0 XMMUUYECKHX PEAKLUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
pononHserca B Kypcax 10 w11 KkimaccoB 3ieMEHTaMM  COIEpXkKaHUS, HMMEIOIUMHU
KYJABTYPOJIOTUYECKU M TPHUKIAJHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHMMAaHHUIO
B3aMMOCBSI3U XUMHHM C JPYrMMU HayKaMH, DAcKpbIBalOT €€ pojb B II03HABATEIBHON U
MIPAKTHYECKON NEITeTbHOCTH YEJNIOBEKa, CIOCOOCTBYIOT BOCIHHTAHHMIO YBAXKEHHS K IMPOIECCY
TBOpPUYECTBA B O0JIACTHU TEOPUHU U MPAKTUYECKHUX MPHUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCA B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U MPUMEHATh €€ JJIs MOMOJHEHUs 3HAHUM, pelIeHUs
MHTEJJIEKTYaJ IbHBIX M 3KCIEPHUMEHTAJIbHBIX HCCIIEOBATENbCKUX 3a/1ad. B 1enom coxpepxanue
yuebHoro npeameTa «XUMHs TaHHOTO YPOBHS U3y4EHHUS] OPUEHTHPOBAHO Ha (hOpMUpOBAaHUE Y
00y4JaroUIMxcss MUPOBO33PEHYECKON OCHOBBI Uil IOHUMaHUs (HIOCO(MCKUX HICH, TaKUX Kak:
MaTepuaJbHOE €JUHCTBO HEOPraHMYECKOr0 MU OpPraHU4YEeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHUEM, TO3HABAEMOCTh MPUPOIHBIX SIBICHHM MyTEM SKCIIEPUMEHTA
U pelleHus] NPOTUBOPEYMH MEXIy HOBBIMU (PAaKTaMU U TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAHME POJIM XMMHUHU B PEIIEHUU SKOJOTMYECKUX MpOoOJieM, a Takke IpobdieM cOepexeHUs
9HEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHHs HOBBIX TEXHOJIOTUN U MAaTEPHUAJIOB.

B muane pemeHus 3agad BOCHUTAHUS, pPAa3BUTUS M COLMAIU3ALMU  OOy4YarOLIUXCS
MPUHSTHIE TPOTPAaMMOM MO XHWMHUHU TOIXOMbI K OIpENeJeHUIO COACPNKAHUS MU IMOCTPOSHUS
IpeaMeTa MpeaycMaTpuBaoT (POPMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOIIUX
0a30BO€ 3HAUCHUE JJIS1 PA3IMUHBIX BUJOB AESITEIbHOCTU: peLIeHHs IpobeM, IOUCKa, aHaIu3a U
00pabotku wH(MOpMaIuu, HEOOXOIUMBIX JJIi TMPUOOPETEHHUS OIbITa MPAKTHYSCKON U
HCCIIEI0BATEIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B [IO3HAHUN XMUMHUH.



B mpakTtuke npenogaBaHus XMMUW KaK Ha YPOBHE OCHOBHOTO OOIIIeT0 00pa3oBaHus, TaK U
Ha YPOBHE CpeIHEro 00mero 00pa3oBaHus, TIPH OMPEICIICHIUH COePKATEIbHON XapaKTePHUCTUKU
Lenel u3ydeHus IMpeaMera HamlpaBiIeHHEM IEePBOCTEIICHHON 3HAYUMOCTH TPaJAULIKMOHHO
npu3Ha€Tcs (QOpPMHUPOBAHME OCHOB XUMHUYECKOW HAyKM Kak oOO0JacTd COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOW MIEATEIbHOCTH 4YeJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB
MHUPOBOM KyJAbTYypbl. C METONMYECKON TOYKH 3PEHHUSI TAaKOW MOIXOJ K OMNPEEJICHHUIO IeJIei
M3YYCHUS MIPEeIMETa SBISICTCS BIIOJIHE OTPABIaHHBIM.

CormacHO JaHHOW TOYKE 3PCHHS TIIABHBIMH IEISIMH W3y4eHHS IpeaMera «XUMHUS» Ha
6a3zoBom ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (opMHpOBAaHHE CHUCTEMbl XWMHUYECKHMX 3HAHMM KaK Ba)XKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHONW KapTHHBI MHpa, B OCHOBE KOTOPOW JI€KAT KJIFOUEBHIC TOHSTHS,
(dyHIaMCHTAIBHBIC 3aKOHBI M TCOPHH XHMHHU, OCBOCHHEC S3bIKa HAYKH, YCBOCHHC H
MOHMMAaHHUE CYIIHOCTH JOCTYIMHBIX OO0OOIIEHHI MHUPOBO33PEHYECKOIO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH WX Pa3BUTUS U CTAHOBJICHWSI;

e (dopMUpOBaHUE U Pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUi, HEeOOXOMUMBIX U MPHUOOPETEHUSI YMEHHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBICHUN, UMEIOLINX MECTO B MPUPOJIE, B IPAKTUUECKON U
MOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHHH W CIOCOOOB JESATENBHOCTH, CBS3aHHBIX C HAONIONEHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIONEHUEM TMpaBWiI 0OE30MacHOTO
oOpallieHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, comepxkarenbHasi XapakTepUCTUKa LeIe U 3a7a4d U3ydeHHs IpeaMeTa B
MporpaMMe Mo XUMUU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBLIMH MPUOPUTETAMU
B CHCTeMe cpemHero oomero ooOpaszoBanusi. CeromHs B TpENOJaBAaHUM XUMHH B OOJbIIEH
CTeNEeHH OTAAaETCAd TMPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE cojepKaHus oOydyeHus,
OpPUEHTUPOBAaHHOM HAa TMOATOTOBKY BBIMYCKHHKA OOIIE00pa30oBaTeIbHON  OpraHu3allvH,
BJIAJICIONIETO HE HAOOpPOM 3HAHWH, a (QYHKIIMOHAJIBHOW IPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTHUBHOTO TMONYYEHUS 3HAHUN U MPUMEHEHHsI UX B peajbHOW KU3HU IS PEIleHUs
MIPAKTHYECKUX 3a]1ad.

B cBs3u ¢ oTUM mpu u3ydeHHHM mpeaMmeTa «XUMHUS» JOMHHUPYIOLIEE 3HAuYeHHE
MPUOOPETAIOT TaKKE LENH U 3a7a4H, KaK:

ajmanTanys  oOyJalomuMXcsl K  YCIOBHSM JHWHAMHUYHO  Pa3BUBAIOIICTOCS  MHpAa,
(dbopMupoOBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbBHOMY TPUHSATUIO TPAMOTHBIX pEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue y OOy4YaIOIIMXCA KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJIsI PA3IMYHBIX BUJIOB JEATSIBHOCTH: PELICHUS MpooieM,
MOMCKa, aHaiu3a W o00paboTkM WHPOpMAlUU, HEOOXOMMMBIX JIi TPHOOPETCHHS OIbITa
NESTENBHOCTH, KOTOpasi 3aHUMAET Ba)KHOE MECTO B MO3HAHUM XUMHH, a TAaKXe JJIS OLIEHKH C
MO3UIIMN YKOJIOTUIECKON 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMUYECKHX IPOIECCOB
Ha OPraHM3M YeJIOBeKa U MPUPOAHYIO CPELY;

pa3BHUTHE MMO3HABATENHLHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYECKHUX CIOCOOHOCTEU
00yJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA [0 XHUMUU B
COOTBETCTBHUH C >KU3HEHHBIMH MOTPEOHOCTSMH, UCIIOIB30BaTh COBPEMEHHbIE WH(OPMALlMOHHbBIE
TEXHOJIOTHH JIJISl TTOVICKA W aHaIK3a y4eOHOW W HAyYHO-TIONMYISIPHOW MHPOPMAIIUH XHMHYECKOTO
CoOJIepKaHUS;



(GOpMHUpPOBaHUE U Pa3BUTHE Yy OOYUYAFOIIMXCS ACCOLMATUBHOTO H JIOTHYECKOTO MBIIUICHHS,
HaOJIOIAaTeIbHOCTH, COOPAHHOCTH, AaKKYPaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOOMMBI, B
YaCTHOCTH, NIPH TUITAHUPOBAHUH U TIPOBEACHUH XUMHUECKOTO IKCIIEPUMEHTA,

BOCIMTAaHUE Yy OOyyaromuxcs YOS KIEHHOCTH B TYMAHHUCTHUYECKOH HalpaBIEHHOCTH
XUMHHM, €€ BaXHOM polM B  peHIeHHH [Io0ajdbHBIX  MpOOJIEM  palloHaJIbHOIO
MPUPOJOIIONB30BAHUS, TIOMOJHEHNSI YHEPreTUYECKUX PECYpCOB M COXPAHEHHs INPHPOIHOTO
paBHOBECHsSI, OCO3HAHUS HEOOXOOMMOCTH OCpPEKHOTO OTHOIICHHS K IPHUPOIE U CBOCMY
300pPOBbEIO, @ TAKIKE HpI/IO6p€T€HI/I$I OIlbITa HMCIIOJIB30BAHUS ITOJTYYCHHBIX 3HAHUU AJI IPpUHATHA
I'PaMOTHBIX PELICHUI B CUTYallUsX, CBI3aHHBIX C XUMHYECKUMHU SBJICHUSIMH.

B ydyeOHOM miiaHe cpenHero oOriero oOpa3oBaHUs MpeaAMeT «XHUMHUA» 0a30BOTO YpPOBHS
BXOJINT B COCTaB MpenMeTHON 00macTi «EcTecTBeHHO-HayYHBIE TPEAMETHD.

OOriee 4nciIO 4acoB, OTBEAEHHBIX U M3YYCHHs XMMHUHU, Ha 0a30BOM YPOBHE CPEIHErO
obmero o6Opa3oBaHusi, coctaBiasier 68 wyacoB B 10 xmacce —(2 wYaca B HEJENO).



COIJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI OPraHUYeCKON XUMMUH

[Ipenmer opraHnueckoil XUMUH: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHHUE B MOJYYECHUU
HOBBIX BEIIECTB U MarepuasoB. Teopus CTpOEHHs OpraHudeckux coenuHenuit A. M. bytieposa,
e€ ocHoBHble ToJOXkeHUA. CTPyKTypHBIE (OPMYIBI OpPraHWYecKUX BeIIeCTB. [ omonorus,
n3o0Mepus. XUMHUUYECKas CBSA3h B OPraHUYECKUX COCAMHEHHSIX — OJIUHAPHBIC M KPATHBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  OpraHMdyeckux  BemlecTB.  HomeHkmarypa
OpraHMYECKUX COEIMHEHMM (CUCTeMaTHuecKkas)) M TpHUBUAJIbHBIE HA3BaHUS BaKHEUIIHX
MpeCTaBUTENIEN KJIAaCCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METO/bl M3yYEHUsl BEIIECTB M HUX MPEBPAIICHHI: 03HAKOMJIEHUE C
o0Opa3liaMyd OpraHUYECKHUX BEIIECTB U MarepuajaMH Ha MX OCHOBE, MOJCIHPOBAHUE MOJEKYI
OpraHWYECKUX BEIIECTB, HAOIIONCHHE W ONUCAHME JEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEeBPAIEHUIO OPraHMYECKHUX BEIIECTB MPH HarpeBaHuH (TU1aBjIeHUe, OOyTIIMBaHUE U TOPEHHE).

YrieBoxopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMA psA. MeraH M 3TaH — HpoCTeHIne
MPE/ICTABUTENHN alIKaHOB: (PU3WYECKHE U XHMHUYECKHE CBOWCTBA (peakiuH 3aMelleHus |
TOpPEHUs ), HAXOXKJEHUE B PUPOJE, MOTYyIECHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psil. DTWIEH U MPONWIEH — IpOoCTeHIne
MPEICTABUTENHN AJKEHOB: (U3NYECKUEe U XUMHUYECKHE CBOWCTBA (pEakluu TUAPUPOBAHUSA,
raJOTeHUPOBAHMS, TUPATAIINK, OKUCIICHUS U TTOJIMMEPU3AIUH ), IOTYyICHUE U TIPUMEHEHUE.

Ankanuensl: Oyraaues-1,3 u metunOyragueH-1,3: cTpoeHHe, BaXHEHITHME XWMHYCCKUE
cBoicTBa (peakuus nonumepuszanuu). [lonyueHrne CHHTETUYECKOTO KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJOTHYECKUU psa. AUETHUICH —
MIPOCTEUIIHI MpeACTaBUTENb aIKUHOB: COCTaB, CTPOCHUE, (PU3NUeCcKHe U XMMUUYECKHE CBOWCTBA
(peakuuu rUAPUPOBAHUS, TAIIOTCHUPOBAHUS, THAPATAIIMN, TOPEHHUS ), TOJIYYeHHE U IPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, (U3MYECKHE W XHUMHYECKHE CBOWCTBA (peakiuu
rajJjoreHUPOBAHUSI U HUTPOBAHUS), MOJIyYEHHE U TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoticmea (peakyuu 2ai02eHUpO8anUs U HUMPOBAHUs), NOJYYeHUe U
npumenenue. TOKCHYHOCTh apeHOB. leHeTHyeckas CBSI3b MEXIy YINIEBOAOPOJIAMH,
MPUHAJICKAIMMHU K Pa3JIMUHBIM KJIACCaM.

[TpupogHbie UCTOUHUKH YIIIEBONOPOAOB. [IpUpoaHbIil ra3 u momyTHbIe HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mepepaloTku HEPTU: TEPETrOHKa, KPEKUHT
(TepMuyecKuil, kKaranuTuyeckuil), muponus. [IponykTsl nepepaboTku HEPTH, UX TPUMEHEHNUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBII yrosib U IpoIyKThI €ro nepepadoTKH.

DKCHEepUMEHTAIbHBIE METO/Ibl M3yYEHHUs BEIIECTB M MX MPEBPAILICHUI: 03HAKOMIIEHUE C
o0Opasiamu IIacTMacc, KaydykoB M pe3uHbl, kKojuiekuuu «HedTe» u «Yromnby, MoaenupoBaHue
MOJIEKY/J YIJIEBOAOPOAOB M TaJIOT€HONPOM3BOIHBIX, IPOBEJCHUE MPAKTUUYECKON pPabOThI:
MOJIy4eHHE 3TUJICHA U U3YUYEHHE €T0 CBOICTB.

Pacuérnsbie 3anaum.




Bbluncienuss Mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KoIMYecTBa
HCXOJHOTO BEILECTBA WJIM MPOAYKTA PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJTUUECTBY OHOTO
13 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEaKILUN).

Kucnopoaconepxamue oprann4ecKue COeANHEHHA

[IpenenpHBIE OAHOATOMHBIE CHNUPTHL. METAaHON W JITAHON: CTpOeHHWe, (u3muecKkue u
XMMHUYECKHE CBOMCTBA (peakiMHu C aKTUBHBIMU METaJlJlaMH, TaJIOTEHOBOAOPOAAMU, TOPEHUE),
IIpUMEHEHHE. BOIOpOAHbIE CBA3U MEXKIY MOJIEKYJIAMU CIIUPTOB. J[eficTBHE METaHOJIa U 3TaHOJIa
Ha OpPraHMU3M YeJIOBeKa.

MHOroatoMHbple CHUPTHL. OTHICHIIMKOJIb M IJIHUIEPUH: CTPOCHHE, (PUIUYECKUE U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEJIOYHBIMU METaJJIaMHU, KaU€CTBEHHAs peaklus Ha
MHOTOATOMHBIE CTIHPTHI). JlelicTBME Ha oOpraHu3M 4YejoBeka. l[IpuMeHeHHWe IIHMIEpUHA |
STHJICHITIMKOJISL.

@deHon: CTpoeHUE MOJIEKYIbl, (pU3MUYecKue U XUMHUYEcCKue CBoilcTBa. TOKCMYHOCTH
(denona. [Ipumenenne ¢enona.

Anpnerunsl M kemowusi. Dopmanbierua, anetajgbIerui: CTpoeHue, (U3UYecKue u
XMMHUYECKHE CBOWCTBA (PEaKUUU OKHCIEHUS W BOCCTAHOBJIEHUS, KAU€CTBEHHBbIE PEaKIUH),
MOJTy4YeHUE U MPUMEHEHHE.

OnHOOCHOBHBIE Tpe/ieTbHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCYCHAasi KUCIIOTHI:
cTpoeHue, Gpu3nyecKue U XMMHUECKHe CBOMCTBA (CBOWCTBA, OOIIME JIJIs Kjacca KUCIIOT, peaKIus
TepupUKalMK), TolydyeHHue U mpuMeHeHue. CTeapuHOBass M OJIEMHOBas KHUCJIOTHI Kak
MIPEICTAaBUTEIH BBICHIMX KapOOHOBBIX KUCJIOT. Mbljia Kak COJIM BBICIINX KapOOHOBBIX KUCIOT, UX
MOIOILIEE IEHCTBHUE.

CrnoxHble 3GUpHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [MIpONIN3 CIOXHBIX 3(UPOB.
Kupsr. I'mpponns xxupos. [Ipumenenue xxupoB. buosnorudeckas poib KUPOB.

VYrieBobl: cocTaB, Kiaccuukanus yriaeBoaoB (MOHO-, M- U monucaxapubl). [roko3a —
MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIbI, (PU3MYECKHUE U XUMHUECKUE
cBoiicTBa (B3aumopeictBue ¢ ruapokcunom Mmeau(ll), oxucieHme aMMuadyHBIM PacTBOPOM
okcuga cepeodpa(l), BoccTaHOBICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIECHHWE B IPHUPOJE,
npuMeHeHue, buonoruueckas pois. Porocunres. pykTo3a Kak U30MeEp IITIOKO3HI.

Kpaxman u nemironosa kak npupojHbsie noinuMepsl. CTpoeHue Kpaxmasa U LEJUTIONO03bI.
dusznyeckue U XMMUYECKHE CBOMCTBA Kpaxmasia (TUAPOIN3, KAUeCTBEHHAs! PEAKLIUs C HOJIOM).

DKCIepUMEHTAJIbHbIE METO/bl M3YyYEHHUS BEIIECTB M MX IMPEBPAILLEHUIl: MpOBEACHUE,
HaONIOICHUE U OIMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIC
peakiuu OMHOATOMHBIX CHHPTOB (OKucIeHHWe 3TaHona okcugoM wmenu(ll)), MHOroaromMHbIX
CHUpPTOB (B3auMojeicTBUEe ImuuepuHa c¢ ruapokcunom wmenu(ll)), anpaerunoB (oxkucieHue
aMMHaYHBIM pacTBOpoM okcuza cepeopa(l) m ruapokcumom wmenu(ll), B3ammopeiicTBue
KpaxMajaa ¢ HOAOM), TNPOBEIACHHUE IPAKTUUECKOW paboThl: CBOMCTBa pacTBOpa YKCYCHOM
KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbruncnenuss 1o ypaBHEHMIO XHMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIUYECTBA
HCXOJTHOTO BEIECTBA WM MPOAYKTA PEAKIIUU MO U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
13 UCXO/IHBIX BEILECTB WU NMPOAYKTOB PEAKIIUN).

AzoTcoaepxaliye opraHMu4eCcKie COeMHEHNUS.

AMUHOKHUCIOTBl Kak aM@oTepHble oOpraHuYeckue coenuHeHus. Ousnyeckue Hu
XMMHUYECKHE CBOWCTBA AMHUHOKHCIOT (Ha MpuMepe INUIMHA). buomornyeckoe 3HaueHHE
aMuHOKUCIOT. [lenTuasl.



benku kak mpupoaHbIE BBICOKOMOJEKYISIpHBIE coenuHeHus. llepBuuHas, BTOpUYHAs U
TpeTHYHAsT CTPYKTypa OclkoB. XHMHYECKHE CBOWCTBA OCJIKOB: THIPONH3, JEHATYpalus,
KauyeCTBEHHBIC PEaKIIMK Ha OCIKH.

DKCTepUMEHTAIBHBIE METOJbl M3y4YCHHS BEIISCTB M WX MPEBPAIECHUN: HAONIOACHUE U
OTMHMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalusi OCJKOB MpPU HArpeBaHWUHU, IIBETHHIC
peaKIuu OCJIKOB.

BrbicokoMoOsIeKyJISIpHBIE COeIMHEHHUS

OCHOBHBIC TIOHATHS XWMHH BBICOKOMOJIEKYISIPHBIX COCAMHEHUIN: MOHOMEp, TMOJUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJIMMEpPU3ALUHU, CpPeAHsAs MoJeKylsipHas Macca. OCHOBHBbIE
METO/Ibl CHHTE3a BICOKOMOJIEKYISIPHBIX COCIMHEHHM — MOJIMMEpU3aIusi U MOJIUKOHICHCAIHSI.

DKCNepUMEHTAJIBHBIE METOJbI U3YUYECHHSI BEIIECTB M UX IMPEBPAIICHUN: O3HAKOMJICHUE C
o0pa3iaMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyIyKOB.

MexnpeIMeTHBIE CBA3H.

Peanuzaiuss MeXnpeaIMeTHBIX CBA3CH MPU M3YYEHUH OpraHuydeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HKCIOJIIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK W
TOHSTUH, SBJISIOIIUXCS CUCTEMHBIMU JJIS OTJICIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHSTHS: SIBICHHE, HAy4dHBbIM (DaKT, Trumoresa, 3aKoH,
TEOpHUs, aHamu3, CHHTEe3, KiacCHU(HKAIWs, TEPUOAUYHOCTh, HAOIIONEHUE, HU3MEpEeHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHHUE.

®duzuka: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSTHUE BEMICCTBA, (PU3NICCKUE BEIMUMHBI H CTUHUIIBI
HUX U3MEPEHUS.

buonorusi: knerka, opranusMm, 6uocdepa, oOMEeH BemecTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOrMYeCKH aKTUBHBIE BelllecTBa (O€IKHU, YIIeBObL, )KUPBI, (PEPMEHTHI).

I'eorpadusi: MuHEpAIIBI, TOPHBIE TTOPOJIBI, ITOJIE3HBIE UCKOITAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: NUIEeBble TPOAYKTbI, OCHOBBI PAIIMOHAIIBHOTO MUTAHHUS, MOIOIIIME CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHUE TMPernaparhbl, MaTepUalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
ObILIASA U HEOPTAHUYECKAS XUMHUA

Teopernyeckue 0CHOBbI XUMHH

XUMHUYECKUH deMeHT. ArtoM. Snpo aroma, H30TONBI. DJIEKTPOHHAS OO0OJIOUKA.
DHepreTHYeCcKre ypoBHH, MOTYPOBHH. ATOMHBIE opOUTany, S-, P-, d- aneMenTsl. OcOOCHHOCTH
pacnpenienieHust 3JeKTPOHOB MO0 OpOMTAJSIM B aroMax 3JIEMEHTOB MEPBBIX YETBHIPEX MEPHOIOB.
DeKTpoHHas KOH(PUrypanus aTOMOB.

ITepuoanyeckuit 3akoH u Ilepuonuueckas cucrema xumuyeckux snemeHToB JI. U.
Menpneneesa. CpsA3p nepuonuyeckoro 3akoHa u [lepuoauueckoil CHCTEMBI XHMHUYECKHUX
anementoB J[. 1. MenzeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
HU3MEHEHHs CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIECTB
0 Tpynnam U nepruoaaM. 3HadeHUe NEPUOANUECKOrO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKash CBsI3b. BuIbl XUMHUYECKOW CBsI3U (KOBaJIGHTHas
HeNoJspHas U TOJsSpHas, MOHHAas, MeTaulndyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOM



XUMUYECKOH cBs3M (OOMEHHBIA M JIOHOPHO-aKLENTOpHbI). BogoponHas cBsi3b. BajeHTHOCTB.
OnexTpoorpunareabHocTh. CreneHp okucaeHus. MoHbl: KaTHOHBI M AHUOHBI.

BemectBa MOJIEKYJIIPHOTO U HEMOJEKYISPHOTO CTPOEHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUMBl KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA BEUIECTB OT THIIA
KPHUCTAJUINYECKON PEIIETKH.

[lonsTue o aucnepcHsIx cuctemax. VICTUHHBIE U KOJUIOUJIHBIE pacTBOpbL. MaccoBas 1ois
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranmueckux coeauHeHuil. HomeHkmatypa HeopraHMYeCcKHX
BEIECTB. | eHeTHuecKkass CBSI3b HEOPraHMYECKUX BEUIECTB, MPHHANICKAUUX K pPA3ITUYHBIM
KJIaccam.

Xumuueckas peaknusa. Kmaccudukanmss XUMHUYECKUX pEaKIUi B HEOPraHWYECKOW |
OpraHWYECKON XMMHH. 3aKOH COXPaHEHHUS] MAcChl BEUIECTB, 3aKOH COXPAHEHHUS U MpEBpaALICHUs
SHEPTHH MPU XUMUYECKUX PEAKIIHIX.

CxopocTh peakiuu, e€ 3aBHCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTUMble peakIUu.
Xumuueckoe paBHOBecue. DakTOpbl, BIMAIOIME HAa COCTOSHUE XUMUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlarense.

Dnexrponutudeckas auccouuanus. CunbHble M crnadble AnekTponuThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCIIAs, HEUTPAJIbHAS, IEJI0YHAs.

OKHCIINTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIUY.

DKCIEpUMEHTAJIbHbIE METO/Abl M3Y4YE€HHs] BELIECTB M MX IPEBpPALICHUMN: JEMOHCTpPALIMS
tabnui «llepuonnueckass cuctema xumuyeckux snemeHtoB J[. M. MenpaeneeBay, usyueHue
MoJlelel KPUCTAIUIMYECKUX pemIETOK, HAONMIONEeHWe U ONUCAaHUE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3lOKEHHWE TEPOKCHAA BOJOpPOAA B MPHUCYTCTBHM KaTalau3aropa,
ONpPENEIIEHUE CPEebl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHIMKATOpA, PEAKLIUN
MOHHOTO OOMEHa), MpOBEICHUE IMPaKTHUECKO paboThl «BnusHue pa3nuyHbix (DaKTOpOB Ha
CKOPOCTb XMMUYECKOU pEaKLUm».

Pacuérneie 3anaun.

Pacuétel o ypaBHEHUSIM XUMHUYECKUX PEAKIUM, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pAacU€ThI C UCTIOIB30BAHUEM MOHATHUS «MACCOBAst JOJI BELIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. IlonmoxxeHue HemerainoB B Ilepuogudeckoil cHUCTEME XUMHUYECKHX
anementoB J[. U. MenneneeBa M OCOOEHHOCTH CTpoeHHUs aTomMoB. (Du3Myeckue CBOWCTBA
HEMETaJNIOB. AJUIOTPONHS HEMETAIJIOB (Ha IpUMepe KUCIopoaa, cepbl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BaXHEHUIIMX HEMETAJUIOB (TajlOT€HOB, Cepbl, a3oTa, ¢ocdopa,
yriiepoAia ¥ KpEMHUS) U UX COEAMHEHUN (OKCUIO0B, KUCIOPOACOAEPKAIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUN).

[IpumeHeHne BayKHENIIUX HEMETAJUIOB U UX COCTMHEHUM.

Mertamnsl. [lonoxenue MetamioB B [lepuonnueckoil cucteMe XMMUYECKUX JIEMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOEHUs JIEKTPOHHBIX O0OJIOYEK aTOMOB MeTayuioB. OOmiue
¢usnveckre cpoiictBa MeTaiioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHNA Psii HANPSHKSHUH
METAJIJIOB.

XUMUYECKHE CBOWCTBA BaXXHEWIIMX METANIOB (HATpUM, Kajduil, KadblMii, MarHui,
AJIOMHUHHM, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHU.

O6mue criocoOs! moay4yeHust MeTayyioB. [IpuMeHeHrne MeTaaioB B OBITY U TEXHHKE.

DKCHepUMEHTaIbHbIE METOJbl HU3YUYEHHs] BEIIECTB W HMX NPEBPAICHU: H3ydeHHE
KOJUIEKIIMH «MeTaJljibl U CIUIaBbly, 00pa3l0B HEMETAJIJIOB, PEILICHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4,



HAONIO/ICHUE W OIMHCAaHWE JEMOHCTPAIIMOHHBIX WM JAaOOPAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE
TUIPOKCH/IA aTFOMUHUSA C PACTBOPAMH KUCJIOT U HIEJIO0YEH, KAYECTBEHHBIE PEAKIIMU HA KaTUOHBI
METaJJIOB).

Pacuérurie 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJTHUYECTBY BEIIECTBA,
Macce Wik 00bEMY OIHOTO M3 YYacCTBYIONIMX B PEAKIMM BEIIECTB, pacuyéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOYKTOB pEaKIUU, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Postb xumMuu B 00€CIIEYCHUN IKOJIOTUIECKOM, IHEPreTUYECKON U MUIICBON 0€301MacHOCTH,
pasBuTuM MeauuuHbl. [IOHATHE O HAy4YHBIX METOJAaX ITO3HAHUSA BEUIECTB U XUMUYECKUX
peaxiuii.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIMIAX TMPOMBIIUICHHOTO TOJXYyYEHUs
Ba)KHEUIITNX BEIIECCTB.

YenoBek B MHpE BEHIECTB W MAaTEPUANIOB: BAXXHEWIIIME CTPOUTEIBHBIE MaTepUaJIbl,
KOHCTPYKLIMOHHBIE MAaT€pUAJIbl, KPacKH, CTEKJIO, KEepaMHKa, MaTepuajibl ISl SJIEKTPOHUKH,
HaHOMAaTEepPUaJIbl, OPTaHMYECKHUE U MUHEPAIbHBIC YTOOPEHHUS.

XuMUA U 3I0pOBbE 4YEJIOBEKa: MpaBUJia HCMOJIb30BaHUS JICKAPCTBEHHBIX ITPEIapaToB,
MpaBmia 0€30MaCHOT0 MCIIOIb30BaHUS IPETapaToOB OBITOBOI XUMUU B TIOBCETHEBHOM KU3HU.

MexnpeIMeTHBIE CBA3H.

Peanuzanus MeXMnpeAMETHBIX CBs3€H MpH M3ydeHHH OOIIeH U HEOPraHWYEeCKOW XUMHUU B
11 kmacce oCyIIeCTBIsETCS Yepe3 UCTOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHIA,
TaK W MOHSTUH, SBISIOMIUXCS CUCTEMHBIMH JJIsI OTJICJbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO01mue ecTeCTBEeHHO-HAYYHBIC TIOHATHS: HAYIHBIN ()aKT, THIIOTE3a, 3aKOH, TCOPHS, aHAIIN3,
CHUHTE3, KiacCU(pUKAIMsA, TEePUOANYHOCTh, HAOIOAEHUE, OJKCIEPUMEHT, MOJCIMPOBaHUE,
HU3MEPEHHUE, SIBJICHHUE.

®usuka: Marepus, dHEPrusi, Macca, aroM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, H3OTOIL,
pPaZlMOaKTUBHOCTb, MOJIEKYIIA, YHEPreTUUECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BbEM, arperaTHoe
COCTOSTHUE BEIeCTBa, PU3NICCKUE BETMUNHBI U €IUHUIIBI UX H3MEPEHUsI, CKOPOCTb.

buonorusi: kneTka, opraHusM, 3KocHcTeMa, Owocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BELIECTB B OPTaHU3ME.

['eorpadusi: MmuHEpaIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHoIOTHS: XHMHYECKas MPOMBIILICHHOCT, METaJUTyprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTepHaJIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUIIeBast
MIPOMBIIIUIEHHOCTh, (papMarieBTHUECKass MPOMBIIUICHHOCTh, TMPOU3BOJCTBO KOCMETHYECKHUX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTrepuajoB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTHUH.



IUTAHUPYEMBIE PE3VIIBTATBI OCBOEHHA IIPOTPAMMBI 110 XUMHWKM HA
BA30BOM YPOBHE CPEJHET'O OBIIEI'O OFPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaraM OCBOCHHUS OOy4YaroIIUMUCS
porpaMM CpeaHero oO0Iero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-meTonuueckoii OCHOBOWM JUIsl pa3pabOTKH IUIAHUPYEMBIX pE3YIbTaTOB OCBOCHUS
MIPOTrpamMM CPEeTHETO OOIIEro 0Opa30BaHUS SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN TTOIXO]I.

B coorBercTBUM € CHUCTEMHO-AESATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE JWYHOCTHBIX
pe3ylbTaToOB OCBOEHUS IpeaMeTa «XHUMHs» Ha YpOBHE CpegHero oOImero oOpa3oBaHHA
BBIJIEJICHBI CIIEYIOIIME COCTABISAIOINE!

OCO3HaHHE OOYYarOMIMMHCS POCCUKMCKOM Tpa)KTaHCKOM WIEHTHYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH ¥ CAMOOTIPECIICHHIO;

HaJM4rie MOTUBALUU K O0y4YEHHIO;

LIEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJACHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEW U UCTOPUUECKUX TPAIULIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOydaroluXcs PYKOBOJACTBOBAaTbCsl B CBOEH JAESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, MPHUCYIIUMH IIEJIOCTHOW CHCTEME XHMHYECKOTO
o0pa3oBaHus;

HaJU4ue MPaBOCO3HAHUS DKOJIOTMYECKOW KYIbTYphl U CIIOCOOHOCTH CTAaBUTh 1€ U
CTPOMTH )KU3HEHHbBIE TJIAHBI.

JIMYHOCTHBIE pE3YJBTAaThl OCBOCHHS TpenMeTa «XWMHS» JIOCTHTAIOTCS B EIHHCTBE
yu4eOHOW W BOCIUTATENbHOW JEATENbHOCTH B COOTBETCTBUM C TYMaHHUCTUYECKUMH,
COLMOKYJIBTYPHBIMH, JYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH U HJACAJaMH  POCCHICKOTO
IrpaXKIaHCKOTO OOIIeCTBa, MNPUHATHIMM B O0OIIECTBE HOPMAaMHM M MPaBHJIAMHU [OBEACHUS,
CHOCOOCTBYIOIIMMU IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTaHOBJICHUS
JUYHOCTH O0YJArOITUXCA.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS IMpenMeTa «XUMHUS» OTpa)xaroT c(pOpMHUPOBAHHOCTH
OIbITa [I03HABATEIILHOW M MPAKTUYECKOH JEATeNbHOCTH OOYy4alomuXcsi IO peanu3aluu
MIPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpa:kIaHCKOro BOCIMTAHMS .

0CO3HaHUs 00YYaIOUIMMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 005S3aHHOCTEH, YBaKEHUS K
3aKOHY U IPaBONOPAIKY;

NPEJCTABICHUS. O COLMAIbHBIX HOpMax M MpaBUJIaX MEXJINYHOCTHBIX OTHOLIEHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM NEATEIbHOCTU MPU CO3JAHUN YUEOHBIX MMPOEKTOB,
peleHnH y4eOHBIX U TO3HABATENbHBIX 33/1a4, BBIIOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M PUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apTyYMEHTHI JIPYTHX
MIPY aHAJIM3€ PA3IMYHBIX BUIOB YYEOHOHU JESTENbHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIICHHSI K HMCTOPHYECKOMY W HAy9YHOMY HACIEIUIO0 OTEYEeCTBEHHOMN
XUMHH;

YBOKEHHS K IPOIECCY TBOpYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JTOCTHKEHHUS HAayKH €CTh PEe3ylbTaT IJIUTENbHBIX HaOIIOICHUM,
KPOIIOTJIMBBIX KCIIEPUMEHTAIbHBIX TOUCKOB, TIOCTOSIHHOTO TPYAA YUEHBIX U MPAKTHKOB;



UHTEpEca U TII03HABATEJIBHBIX MOTHMBOB B IIOJYYEHMHM W TIOCIEAYIOLIEM aHaJIU3e
nH(pOpMaLIMHU O NEPETOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMS, ’TUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYal[Md, CBSI3aHHbIE C XUMHUYECKUMHU SBICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PEHICHMS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBbICE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaThb CBOE MOBEJEHUE M IOCTYNKH CBOUX TOBapUIIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHI STUX MOCTYIKOB;

4) ¢popmMupoBaHusi KyJbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3J0pOBOro M 0Oe30macHOro obpasza KHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O0 OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/10POBbIO;

coOmroieHust TpaBuil 6€30macHOro OOpallieHusi C BEIIECTBAaMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHMMAaHMUs LEHHOCTH TPABWI HWHAWBUIYAJIbHOTO U KOJJICKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIUSX, YTPOXKAIOIIKX 37J0POBbIO U KU3HU JIIOJEH;

OCO3HAHMS TOCIEACTBUNA W HEMPUITHS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS aJIKOTOJIA,
HapKOTUKOB, KypEeHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHUKaTUBHOM KOMIETEHTHOCTH B y4eOHO-HCCIEOBATEIbCKON  JEsTEeIbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPYECKOM U APYIUX BUJAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHWH MPAKTUUYECKUX 3a7ad COLHUAJIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY H3YYCHHIO NMpodecchil pa3IudHOro pojaa, B TOM YHCIE Ha
OCHOBE MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUS K TPYLY, JIIOJSAM TPpyAa U pe3ylibTaTaM TPYLOBOH 1€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPDY HWHAMBHIYAJIbHOM TpaeKkTOpuH 00pa3oBaHMs,
Oyny1ieil mpodeccuu U peanu3aui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPeOHOCTEN 00I11eCTBa;

6) IKOJIOrHYeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH LIEIeCO00Pa3HOro OTHOLICHHS K NPUPOJIE, KAK UCTOYHUKY CYLIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MOHMMAaHMS TIOOAIBHOTO XapaKTepa SKOMOTUYECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IPUPOAHOU U COLIMATILHOU CpEebl;

OCO3HAaHMSI HEOOXOMMOCTH HCIOJIB30BaHUS TOCTHKEHUN XUMUU NI PELICHUs] BOPOCOB
PalMOHAIIEHOTO MPUPOIOTIONB30BAHMS,

AKTUBHOI'O HENPUATUSA JIEUCTBUM, NMPUHOCALIMX BPEN OKPYXKAKOIIEH NPUPOLHON Cpene,
YMEHHS MPOTHO3UPOBATh HEOJIArONpUATHBIE HKOJIOTMUYECKHE MOCIEACTBHS MPEANPUHUMAEMBbIX
JEUCTBUN U NIPEAOTBpaLIaTh UX;

HaJU4us Pa3BUTOrO HKOJIOTMYECKOrO MBILIUICHUS, SKOJOTUYECKOM KYIbTYpPbI, OIbITA
NESTENbHOCTH  SKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBAaTbCS HMH B
MI03HABaTEeNIbHON, KOMMYHUKATUBHOW U COIMAJIHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTHBHO
MPOTUBOCTOSTH UACOIOTUN XeMo(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOMN MPAKTUKH;



MOHUMAaHUS CHeMUUKH XUMHHU KaK HayKd, OCO3HaHUs €€ poiau B (HOpMHUPOBaHUU
palMOHATIFHOTO HAYYHOTO MBIIUJICHUS, CO3IaHUH IIEJIOCTHOTO MPEJACTABICHUS 00 OKPYKaIoleM
MHUpE KaK O €IMHCTBE MPUPOJbI W YEJIOBEKA, B IMO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpoodieM COXpaHEHUs PUPOIHOTO PABHOBECHUS;

yOeXKAEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJIsI COBPEMEHHOM IMBUIIM3AIMHU: B €&
T'YMaHHCTHYECKOW HAINPaBIECHHOCTH W BAXXHOW POJIM B CO3/IaHMHM HOBOM 0a3bl MaTepualibHOU
KYJIBTYPBI, PEeIICHUH TIO0aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOA,
SHEPreTUYECKON, THIINEBOM W HKOJOTUYECKONW O€30MmacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecIe4eHn: yCIOBU YCHEIIHOTO TPYyJAa U SKOJIOTUYECKH KOM(MOPTHOM KU3HU KaXKAOTO YieHa
00I11eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAHHMS CYIIHOCTH METOJOB IO3HAHMS,
WCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJNB30BaTh MOTyYyaeMble 3HAHUS IS
aHaliu3a U OOBSCHEHUS SBICHUM OKPYXKAIOIIETO MHUpA M MPOUCXOMAIINX B HEM HM3MEHEHUH,
YMEHHUS JIeJ1aTh 00OCHOBAHHBIC 3aKTFOUYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LEJIBIO TIOJIYYEHUS IOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOATEIHFHO UCIOJIb30BaTh XUMHUUECKUE 3HAHUS IJIST PEIICHUS TTPOOIeM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUSAX;

HMHTEpPECa K NO3HAHUIO U UCCIIEN0BATEIbCKON IESITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO0 XUMHH B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pasIMuHbiX cdepax mnpodecCHOHaATBLHON
JIeSITCILHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ydabTaTbl OCBOCHHMSA y4deOHOro mnpeamera «XHMHS» Ha YpPOBHE
CpemHero o01Iero 00pa3oBaHus BKIIIOYAIOT:

3HauMMBble JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILIMHAPHBIC
(MexXnpeaMeTHbIE) 00IIeHAYYHBIE TIOHATHS, OTPAKAIOIINE EJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crenu@uKy METOI0B IIO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO,
9Heprus, sBJICHUE, MpolecC, CUCTeMa, HAay4HbIH (DaKT, MPUHLUIN, TUNOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0OBaHNE, HAOIIOICHNE, H3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpcallbHble ~ ydyeOHble  JeHcTBHA  (TO3HaBaTelbHBIE, KOMMYHUKaTHUBHBIE,
peryniaTuBHble), obecrneunBaromue ¢GopMupoBaHHE  (DYHKIMOHAJIBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMIIETEHIIMU 00Yy4aroIInXCs;

CHOCOOHOCTh  OOYYalOIIUXCS  MCIOJb30BATh ~ OCBOEHHBIE  MEXAUCLUIUIMHAPHBIE,
MHUPOBO33PCHUYECKHE 3HAHUS M YHUBEpCAJbHBbIE Y4eOHbIE NEHCTBHUS B IO3HABATEIBHOM U
COLMAJIBHOM MPAaKTHKE.

MeranpeaMeTHble pe3ylbTaThl OTPAXKAIOT OBJAJACHHE YHHMBEPCAIbHBIMU YYeOHBIMU
MO3HABATEIILHBIMU, KOMMYHUKATHBHBIMH U PETYISTHBHBIMH JICHCTBUSMHU.

OsgjaieHne YHUBEPCAJTbHBIMH Y4eOHBIMH MO3HABATEJIbHBIMH AeCTBUSIMH:

1) 6a3oBble JJoruyecKue JeMCTBUA:

CaMOCTOATENIEHO  (DOPMYITUPOBATh M AKTYaJIM3UPOBaTh NpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarh;

OTIpeNeNIATh LN JEATEIIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH HUX JOCTHKEHUS,
COOTHOCHTB PE3YIbTaThl 1€ATEIBHOCTH C MIOCTABIEHHBIMU LIETSIMH;



HCIIONB30BaTh IIPU OCBOEHUM 3HAHUM NMPUEMBI JIOTMUECKOTO MBINUIEHUS — BBIIEIATH
XapaKTepHblE TMPU3HAKK TMOHATHUM W yCTAaHaBIMBATh MX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIINE MOHATHS U1l OOBSICHEHHSI OTJCJIbHBIX (DAKTOB U SIBIICHUIL;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(PUKALMKU BELIECTB U XUMUYECKHUX PEaKIuii;

YCTaHABIMBATh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSMU;

CTPOMTH JIOTUYECKHE PACCYXKIEHUs (MHAYKTUBHbIC, JAEIyKTUBHBIC, I10 aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHUS B PacCMaTpUBAEMBIX SIBICHHAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUECHMUS;

IPUMEHSATh B MPOLECCe MO3HAHUS, UCTOJIb3YEMbIE B XMMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEIH, MPe0OPa30BbIBATh MOJICIIbHBIE IPEACTABICHNUS — XUMHUUECKUN 3HAK (CMBOJT) 3JIEMEHTA,
XUMudeckass (opmyna, ypaBHEHHE XUMHMUYECKOM peakuu — IpU pelIeHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a]ad, IPUMEHITh Ha3BaHHBIE MOJCIIBHBIE NPEACTAaBICHUS
JUISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEILIECTB U XUMUUYECKUX PEaAKIIH.

2) 0a3oBble HccJie0BaTeIbCKHe IelicTBUA:

BJIa/IETh OCHOBAMHU METO/I0B HAYyYHOTI'O MIO3HAHMSI BEILIECTB U XUMUYECKUX PEaKIIMii;

¢dbopMynupoBaTh L€IM W 3aJa4d  HCCIEJO0BaHUS, HCIOJIb30BaTh IIOCTaBICHHbIE U
CaMOCTOATENIBHO C(OPMYITMPOBAHHBIE BOIPOCH! B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 (POPMHUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYX/ICHUMH;

BJa/IeTh HAaBBIKAMU CAMOCTOSITEIFHOTO IUIAHUPOBAaHUS U TPOBENEHUS YYEHHUECKHX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJOM IIPOLECcCca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €T0 pe3ynbTar, (opMyIupoBaTh OOOOIIEHHS ¥ BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUSA, COCTABIATh OOOCHOBAaHHbIN OTUET O MPOJEIaHHON
pabore;

MPUOOpPETaTh OMNBIT YYEHUYECKOM MCCIEA0BaTeIbCKOM W MPOEKTHOW JESITeIbHOCTH,
IPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METO/IOB PpELICHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO PA3JIMUHBIX METO/IOB [IO3HAHMUS.

3) padora ¢ nundopmamnueii:

OPUEHTUPOBATBCS B  PA3JIMYHBIX HCTOYHMKAX HMHPOpManuM (HAy4yHO-IOMYyJspHas
JAUTEpaTypa XUMHUYECKOTO COJCpXaHWs, CHOpaBOYHbIE Tmocodus, pecypcsl MHTepHeTa),
aHAJIM3MPOBaTh MH(GOPMALMIO Pa3IMYHBIX BUAOB U (OpM IpeacTaBIeHHs, KPUTHYECKH
OLICHUBAaTh €€ JOCTOBEPHOCTH U HENIPOTUBOPEUYUBOCTD;

(dbopMynupoBaTh 3ampochl M MPUMEHATh pa3IUYHble METOAbl IMpPH TIOHMCKEe U oTOope
nHpOpMaLnU, HeOOXOAUMOM I BBIOJHEHUS YUeOHBIX 3a/1a4 ONPeesIEHHOIO TUIIa;

npuoOpeTaTh OIMBIT MCHONb30BAaHUS MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENIBHO BBIOMpATh ONTUMAJbHYIO (HOpMY MpeacTaBIeHUs MHPOPMALUH (CXEMBI,
rpaduku, TuarpaMMsbl, TaOJIHILIbI, PUCYHKU U IpYTHE);

HCIIONB30BaTh HAy4YHBIM SI3bIK B KauyecTBE CpeAcTBa Mpu padoTe ¢ XUMHUYECKOU
uHpOpMaLKel: NPUMEHATh MEXIpEeIMETHbIe ((pHU3MUEeCKHe M MaTeMaThdyecKhe) 3HaKu U
CHUMBOJIBL, (hOpMyITbl, aO0OpeBHATYpPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPe00pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATNIAHOCTH.

Ogi1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1¢HCTBUSIMU:

3aJaBaTh BOIMPOCHI 10 CYIIECTBY OOCYXKIaeMOW TEMBI B XOJIE JHMAJIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYIUPOBATH CBOM MPEUIOKEHHUS OTHOCUTEIBHO  BBIIOJIHEHUS
MPEIJI0KEHHON 3a/1a4H;



BBICTYNaTh C Ipe3eHTalMell pe3ylbTaToB MO3HABATEIbHON JESTETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIGHO HMJIM COBMECTHO CO CBEPCTHHKAMH TP  BBHINOJHEHHH XUMHUYECKOTO
9KCIIEPUMEHTA, IPAKTUYECKOH paboThl IO HCCIIEAOBAHUIO CBOIMCTB H3y4aeMBIX BEIIECTB,
peainzanuu y4eOHOro mpoekTa W (GOpPMYIHPOBaTh BBIBOJIBI IO pe3y/bTaraM MpPOBEIEHHBIX
WCCIIEIOBAaHMIA TTyTEM COTJIACOBAHUS TTO3UIIHIA B X0/1€ 00CYXKIIEHUSI 1 0OMEHa MHEHUSIMH.

OsgJjiaieHne YHUBEPCATbHBIMH PEryJssTUBHBIMH 1€l CTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYLIECTBISATH CBOIO IMO3HABATENIBHYIO JESATEIBHOCTD,
orpenenss €€ MeMd W 3a/a4d, KOHTPOIUPOBATH U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npenIaraeMblii alrOPUTM JICHCTBUI NPU BBITIONHEHUN YYEOHBIX M HCCIIEIOBAaTEIILCKUX 3a/ad,
BbIOMpaTh Hanbomnee 3(PEeKTUBHBIN CIOCO0 MX pEeIIeHUs ¢ YUETOM MOTyYeHUs] HOBBIX 3HAHUHN O
BEIIIECTBAX U XUMHUYECKHX PEaKIHAX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JeATENIbHOCTM Ha OCHOBE CaMOaHaIW3a |
CaMOOILCHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmeTtHbIe pe3ynbTaThl 0CBOEHUA Kypca «OpraHndeckasi XUMUs» OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEICTABICHUN O XHUMHUYECKOH COCTaBISIONICH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHpA, POJTUM XUMHHM B TO3HAHUM SIBICHUH NPHUPOABI, B (HOPMUPOBAHUU
MBIIUIEHUSI M KYJABTYPbl JIMYHOCTH, €€ (PYHKIMOHAJIBHON TIpaMOTHOCTH, HEOOXOAMMOW MJist
pelIeHUs MPAKTHYECKHX 3a71a4 ¥ SKOJIOTUIECKH 000CHOBAHHOTO OTHOUIEHHS K CBOEMY 370POBBIO
U IIPUPOJHOU CpeAcE;

BJIQJICHUE CHUCTEMOW XUMHUYECKHUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJArarolne
MOHATHSI (XUMHUYECKHUI 3JIEMEHT, aToM, JIEKTpOHHasi 000JI0YKa aromMa, MOJIEKYy/a, BalleHTHOCTb,
ANIEKTPOOTPHULIATETILHOCTh, XHUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyras U
COKpamiéHHasi), MOJIb, MOJSIPHAas Macca, MOJSIPHBIH OOBEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUIMOHATIBHASA TPYINIa, pajuKal, U30MEpHs, HU30MEpbl, TOMOJOTHYECKUN psiji, TOMOJIOTH,
YIJIEBOAOPO/BI, KUCIOPOA M a30TCOACPKAIIME COCAUHEHHS], MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIC COCTMHEHMS ); TEOPUH M 3aKOHBI (TEOPHUS CTPOSHUS OPraHUYECKHUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XUMHWHU; MHUPOBO33PECHUECKHE 3HAHMS, JISKAIIUE B OCHOBE IMOHHWMAaHUSA
NPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SBJICHUH, ()aKTOIOTHUYECKUE CBEJCHUS O CBOICTBAX,
COCTaBe, MOIyYCHUHU ¥ O€30MTACHOM HCIOH30BAHUH BAXHEHIIINX OPraHUICCKHUX BEIIECTB B OBITY
U PAKTUYECKOMN JEATEIIbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHUH BBISABIATh XapaKTepPHbIC NMPU3HAKU MMOHATUN, YCTaHABIMBATD
HUX B3aUMOCB3b, UCIIOJIb30BaTh COOTBGTCTBy}OHII/Ie IIOHATHUA HpI/I OIIKMCaHMuHU COCTaBa, CTpOGHI/ISI 158
MIPEBpAILCHUI OPraHMYECKUX COCTMHEHUI;

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ HUCIIOJIB30BAThH XI/IMI/I‘-ICCKYIO CI/IMBOJII/IKy IJIs1 COCTABJICHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) GOpMYIT OpraHUUYECKUX BELIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUM, U3rOTaBIMBaTh MOJAEIHA MOJIEKY]l OPraHMYE€CKHUX BEIIECTB
JUUIA I/IJIJIIOCTpaLII/II/I X XUMHUYCCKOI'O U HpOCTpaHCTBeHHOI‘ (0] CTpOCHI/ISI;

C(l)OpMPIpOBaHHOCTI) YMeHPIfI yCTaHaBJ'II/IBaTL l'IpI/IHa)IJ'Ie)KHOCTI) I/ISY‘IGHHBIX OpFaHI/I‘-IeCKI/IX
BEIIECTB IO HX COCTAaBy M CTPOCHUIO K OMNpeNeiIEHHOMY KIacCy/Tpylmne COeAMHEHUN
(yrnmeBomopoabl, KUCIOPOA U  a30TCOACpIKAIllM€  COCAMHEHUS, BBICOKOMOJECKYISPHBIC



COeNMHEHUs), MaBaTh UM Ha3BaHWs MO cuctemarndeckor Homenkiatype (IUPAC), a Ttakxke
MPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTAEIIBHBIX OPraHMYECKHUX BEIECTB (3TUJIEH, IPOIMJIEH,
aleTU/ICH, 3TUJICHIVIMKOIb, IIUIEpUH, (QeHon, (opMaiabAerui, aueTalblIerui, MypaBbUHAas
KHCJIOTa, YKCYCHasi KUCJIOTA, OJIEMHOBAs KHUCJIOTa, CTEapUHOBAsl KUCIIOTA, TIIOKO3a, (hpYyKTO3a,
KpaxmaJl, [[eJIJIH0I103a, TIIHLIKH);

c(hOpMHUPOBAHHOCTh YMEHHUS OIPENENsATh BHUIbI XUMHUYECKOW CBSI3U B OPraHMYECKHX
COEIMHEHUX (OJUHAPHBIE U KPATHBIE);

c(hOpMHUPOBAaHHOCTh YMEHHUS MPUMEHATH TMOJOKEHUS TEOPUM CTPOCHHUS OpPraHUYECKHX
BemecTB A. M. BytnepoBa nnsi 0ObsCHEHUSI 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHMSI MAaCChl BEILIECTB;

c(hOpMHUPOBAaHHOCTh YMEHMH XapaKTepuU30BaTh COCTaB, CTPOEHHUE, (u3nUeckue u
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMUHbBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTaH, 9TaH, OSTWJIEH, TPOMWIEH, aleTwuieH, OyraaueH-1,3, MerunOyraaueHn-1,3, OeHzom,
METaHOJI, 3TaHOJI, YTUJICHIJIUKONb, TIIUIEpUH, (EHON, aleTaabAerul, MypaBbUHas U yKCycHas
KHUCJIOTBI, IJIIOKO3a, Kpaxmaj, LeJUI0N03a, aMHHOYKCYCHAash KHCIIOTa), WJUTFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIy HHUMH yYPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUN C
WCIIONIb30BaHUEM CTPYKTYPHBIX (hOpMYI;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHHKH YIJIEBOAOPOIHOTO CHIPhS
(HedTh, TPUPOAHBIA Tra3, yrojb), CHOCOOBI MX IMEepepadOTKM W TMPAKTUYECKOE NpPUMEHEHUE
MIPOJIYKTOB NEepepabOTKH;

c(hopMUPOBAHHOCTh YMEHUN TMPOBOAUTH BBIUUCICHUS TIO0 XUMHUYECKUM YPaBHEHUSIM
(Maccbl, 00bEMa, KOMMYECTBA HMCXOMHOTO BEIIECTBA WM NPOAYKTAa PEakUUu MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MIIM POJYKTOB PEAKIIHH);

c(hopMUPOBAaHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, HCHOJB3YEMBIX B XUMHUU MpPU M3YYCHUHM BEIIECTB M XUMHUYECKUX SBICHUU
(HabionieHue, W3MEpeHHe, OSKCIEPUMEHT, MOJCIMPOBAaHMUE), HCIOIb30BaTh CHUCTEMHBIC
XUMUYECKHUE 3HAHUS JIJIs1 IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHHMI COOJIONATh MpaBUia MOJIb30BAHUS XUMHUYECKOH MOCYNOH U
nabopaTopHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiia OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUH C
HWHCTPYKILHUSMU MO BBITIOTHEHHIO JIA0OPATOPHBIX XMMHUECKHUX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHWI IJIAaHUPOBAaTh U BBINOJHATH XUMUYECKUN HKCHEPUMEHT
(mpeBpalleHys OpraHUYEeCKUX BEIIECTB MPHU HArpeBaHHM, MOJYUYCHHE STUJICHA M U3yYEHHUE €ro
CBOMCTB, Ka4eCTBCHHBIE pEAKIMH OpPraHMYeCKUX BEIICCTB, JeHATypalus OEIKOB MpHU
HarpeBaHuy, [[BETHbIE PEaKlMU OEJIKOB) B COOTBETCTBHMM C MpaBUIaMH TEXHUKU 0€30MacHOCTU
mpu 00palleHnH C BellecTBaMU M JaOOpaToOpHBIM 00O0PYIOBaHUEM, MPEACTABIATH PE3YIbTaThl
XMMHUYECKOTO JKCIEepUMEHTa B (OpMe 3almiCH YpaBHEHUI COOTBETCTBYIOLIMX peaKkUud u
(hopMynupoBaTh BbIBObI HA OCHOBE 3TUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHI KPUTHYECKU aHaIU3UPOBATh XUMHYECKYI0 HWH(OpMAIIUIO,
MOJTy9aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoit nH(popmanmu, IHTepHET U Apyrux);

c(hopMUPOBAaHHOCTh YMEHHUU COONIONATh TIPaBUJIA DKOJIOTHYECKH IIEJIeCO00Pa3HOTO
MOBEJICHU B OBITYy M TPYIOBOH JEATEIBHOCTH B LEJISAX COXPAHEHHS CBOETO 3[0POBbI U
OKpYy’Karolllel IpUPOAHON Cpelbl, OCO3HABATh OMACHOCTh BO3/EUCTBUS HA >KUBBIE OPraHU3MBbI
onpeneNiéHHBIX OpraHMYEeCKUX BeIlecTB, MOHMMas cMbichn mnokasarens [I/IK, moscusaTh Ha
MpUMEpax CHOCOObI YMEHBUICHUS U MPEIOTBPALICHUS UX BPEIHOIO BO3JIEHCTBHS HAa OpraHHU3M
YeJI0BEeKa;



JUIs OOyYalOIIMXCA C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBBSI: YMEHHUE INPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB M XUMHUYECKUX SBICHUH;

JUISL CIIETIBIX M CIa0OBUAAIIMX 00yJaIOIMXCs: YMEHHE HCIIOIb30BaTh PElbe(hHO-TOUCUHYIO
cucreMy obo3HadeHuit JI. bpaiins s 3anmucu XuMU4ecKuX (GOpMyIL.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmas © HEOpraHudeckas XHMHs
OTPAXKAKOT:

c(hopMUPOBAHHOCTh TMPEICTABICHUNA: O XUMHUYECKOM COCTAaBJISIOMIEH €CTECTBEHHO-
HAayYHON KapTUHBI MHpa, POJIM XUMHUU B TO3HAHWUU SIBICHHUA TPHUPOIBLL, B (HOPMUPOBAHUHU
MBIIUICHUSI W KYJIBTYPBl JIMYHOCTH, €€ (PYHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOAMMOMW ISt
pelIeHNs MPaKTHYECKUX 3a/1a4 U HKOJIOTMYECKH 000CHOBAaHHOTO OTHOILICHUSI K CBOEMY 3/I0POBBIO
U IIPUPOIHOU Cpeae;

BIAJICHUE CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOIINE
MOHATHS (XUMHYECKHI 3JIEMEHT, aToM, U30TOI, S-, P-, 0- 3IEKTPOHHBIC OpPOUTAIN aTOMOB, HOH,
MOJICKYJIa, MOJb, MOJIAPHBIE OOBEM, BaJIEGHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYecKas CBSi3b (KOBaJICHTHAas, HWOHHAs, METaJUIMYecKas, BOJIOpPOJHas),
KpUCTAJNIMYECKAasT  pemETKa, TUMBl XUMHYECKUX  pPEAKUUH, pacTBOp, AJIEKTPOIUTHI,
HE3JICKTPOJIUTHI, 3JEKTPOIUTHYECKAss AUCCOUMALINS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHUYECKOM  peakluM, XHUMHUYECKOE paBHOBECHE); TEOPUHM M  3aKOHBI  (Teopus
JNEKTPOJIMTUYECKOM auccoumanuu, nepuonudeckuit 3axkoH J[. WM. Menneneesa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS M TPEBPAIICHUS PHEPTUU TPU XUMHUUECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOIWYECKUN S3BIK XHUMHH, MHUPOBO33PEHUYECCKUE 3HAHUSA,
JeXallue B OCHOBE IMOHUMAHUS NPUYUHHOCTH M CUCTEMHOCTH XHUMHUUYECKUX SIBIICHUH,
(hakToNOTNYECKUE CBEICHHS O CBOMCTBAX, COCTaBe, MONyYEHUH U 0€30IacCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JEATEIBHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISABISATH XapaKTePHBIE MPU3HAKU TIOHATUH, YCTAaHABIMBAThH
WX B3aWMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOIIME IMOHATUS NPHU OMHCAHUU HEOPraHUYECKHX
BEILIECTB U UX MIPEBPAILICHMUIA;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOIH30BATh XMMHUYECKYIO CHUMBOJHKY JJISI COCTABIICHUS
(dbopMynn BelIecTB W ypaBHEHUH XHMHUYECKHX PEaKIHi, CHUCTEMaTHUYeCKyl0 HOMEHKIATypy
(IUPAC) um TtpuBHaNbHBIC Ha3BaHUS OTICIBHBIX HEOPraHWMYECKHX BEUICCTB (YrapHbId Tas,
YIJIEKUCIBIA a3, aMMHakK, Tall€Has W3BECThb, HErall€éHas W3BECTh, NUTHEBAsl COAA, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH OIPEEIATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUECKIX
3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTABA, BUJI XUMUYECKOM CBS3H (KOBAJICHTHAs, MOHHAS,
MeTaJuUIMYecKasi, BOAOPOAHAS) B COENWHEHHUSAX, THUN KPUCTAIMYECKONW PEMIETKHM KOHKPETHOTO
BEIIECTBAa (aTOMHAs, MOJEKYISIpHAsi, MOHHAs, METaJUIMYecKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCTMHEHNN;

c(hOopMHUPOBAHHOCTh YMEHHUI YCTaHABIMUBATh MPHUHAIC)KHOCTh HEOPTAaHUYECKUX BEIECTB
0 UX COCTaBY K OIpPEACIEHHOMY KJIACCy/TpyIIe COeNMHEHUH (TIPOCThIE BEIIECTBA — METAJIIBI U
HEMeTaJlIbl, OKCUbI, OCHOBaHMs, KUCIIOTHI, aM()OTepHbIE THAPOKCHUIBI, COJN);

c(hOopMHUPOBAaHHOCTh YMEHUH pPACKpPBIBATh CMBICH MepuoAgndeckoro 3akona JI. .
MenneneeBa M JIEMOHCTPUPOBAaTH  €T0  CHUCTEMAaTH3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU;



c(OpPMHPOBAHHOCTh YMEHHMH  XapaKTE€pHU30BaTh 3JEKTPOHHOE CTPOCHHE  aTOMOB
XUMHUYECKHUX 1eMeHToB 1—4 nepuonos [lepuoanueckoil cucreMbl XUMUYeCKUX 3nemeHToB /1. 1.
MenzeneeBa, HCHONB3YsSd MOHSATHSA «S-, P-, O-3JIEKTpOHHBIE OpPOUTANNY, «IHEPreTUYCCKUE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuogaM U rpynnam [lepuoandeckoi cucteMbl XuMH4YeCKuX dnnemMeHToB /. 1.
Menneneena;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOICTBA
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHUE I'€HETHUECKOU
CBA3M MEXJy HEOPraHMYECKMMHU BELIECTBAMHM C TIOMOUIbIO YPaBHEHHUU COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIMPOBATH XUMHUYECKHUE PEAKIUH IO PATUYHBIM
IpU3HaKaM (YUCIIy M COCTaBy pearupylomux BeEUIeCTB, TEIIOBOMY 3(PQeKTy peaxiuu,
M3MEHEHHUIO CTENEHEN OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH PEAKIIUH, YUaCTHIO KaTaJau3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHHI COCTABIATH YPaBHEHHs PEaKLUi pa3uYHbIX THUIOB, MOJTHBIE
U COKpalIEHHBIE YpaBHEHHS pEaKUUii HOHHOrO OOMEHa, YUYUTHIBAsl YCIOBHUS, IIPU KOTOPBIX 3TU
peaKuuy uAyT 10 KOHIIA;

c(hOpMHUPOBAHHOCTH YMEHUN MPOBOAUTH PEAKLUH, MOATBEPKIAAIONINE KauyeCTBEHHBIN
COCTaB PA3JIMUHBIX HEOPraHMYECKUX BEILIECTB, pPACIO3HABATh ONBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHNYECKUX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHI PACKPBIBATh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCPEICTBOM COCTABIEHUS AJIEKTPOHHOrO OanaHca ATHUX PeaKuii;

c(hOpMHUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkiuu OT
pa3nuyHbIX (DaKTOPOB; XapakTep CMEIIEHHs XUMHUYECKOIO pPAaBHOBECHS B 3aBHCHUMOCTU OT
BHemHero Bo3aeicteus (mpunnun Jle [Hlarense);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XUMHUYECKHE IIPOLIECCHI, JeKallhue B
OCHOBE MPOMBIIIUIEHHOTO MOJTYYEHHUs] CEPHOM KHCIOTHI, aMMHaKa, a Takke C(HOpPMHUPOBAHHOCTh
MpeCcTaBIeHU 00 OOLMX HAayYHBIX MPUHIMIIAX U SKOJIOTMYECKHUX IMpoOJieMax XHMUYECKOTIO
MIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMUCICHUS C UCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0Jisl BEILIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHHWH Ta30B IMPH XHMHUUYECKHX
peaxIusIX, Macchl BELIECTBAa MJIM 00BEMA Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
U 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEHIECTB, TEIJIOBOro 3(ddexra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHMS MacChl BEIIECTB, PEBPAILLECHUS U COXPAHEHHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHMI COOJIONATh MpPaBUiIa MOJIb30BAHUS XMMHUYECKOH MOCYI0 U
1abopaToOpHBIM 000PYI0OBAaHHEM, a TAK)Ke MpaBUia OOPAIICHHsI C BEIIECTBAMHU B COOTBETCTBUH C
HWHCTPYKUHUSMU IO BBHITIOJTHEHHIO JIA0OPATOPHBIX XMMHUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHWI TJIAHUPOBAaTh M BBIMOIHATH XMMHUYECKHHA OSKCIEPUMEHT
(paznokeHue MEpOKCHAa BOAOPOJAa B NPUCYTCTBUM KaTalu3aropa, ONPEICIIEHUE Cpebl
PacTBOPOB BEILECTB C MOMOIBIO YHUBEPCAJIBHOTO MHAMKATOPA, BIMUSHUE PA3IMUYHBIX (DAaKTOPOB
Ha CKOpPOCTb XMMHUYECKON pEaKLUH, peaklMd HOHHOIO OOMEHAa, KAaueCTBEHHbIE pEaKIUuu Ha
cynb(dar-, kapOOHaT- U XJOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, pELICHHE SKCIIEPUMEHTAIbHBIX
3amad mo TemaMm «Mertamiel» U «HeMeramiael») B COOTBETCTBHM C TPaBUJIAMH TEXHUKHU
0€30MacHOCTH MPHU OOPAIICHNUH C BEIIECTBAMH H JJAOOPATOPHBIM 000PYIOBaHUEM, MTPEICTABISATH
pe3ynbTaThl XMMHYECKOTO SKCIEepUMEHTa B (opMe 3amuch YpaBHEHUH COOTBETCTBYIOIIMX
peaxiuii u GopMyIHpPOBATH BHIBOJBI HA OCHOBE ATUX PE3YIBTATOB;



c(OpPMHPOBAHHOCTh YMEHHUH KPUTHUECKHM AaHAIU3UPOBATh XUMHYECKYI0 HH(POPMAIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaccoBOM KoMMyHUKauuu, WHTepHET U
JPYrHX);

c(OpPMHPOBAHHOCTh YMEHHMH COONIONATh IMpaBHa SKOJIOTMYECKH IIeJIeco00pa3HOro
MOBEICHNUA B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX COXpPaHEHHsS CBOErO 3J0pOBbS U
OKpY’Kalolel IPUPOAHON CPElbl, OCO3HABATH OIACHOCTh BO3JEHUCTBUS HA >KUBBIE OPIaHHU3MBI
OTIpeNIeNIEHHBIX BEIIECTB, MOHUMasi cMbIch noka3arens [1/IK, moscHATs Ha mpuMepax crocoObl
YMEHBIICHUS U NPEIOTBPALLECHNS UX BPEAHOTO BO3IEUCTBUS HA OPraHU3M YEJIOBEKA;

U1 OOy4arolMXcs C OrpaHMYCHHBIMM BO3MOXKHOCTSMH 3/10pOBbSI: YMEHHUE INPUMEHSATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHMUS BEIIECTB M XUMUYECKUX SBICHUMH;

JUIS CJIETBIX U CIa00BUAALIMX OOYYaIOLIMXCs: YMEHHE UCTIONIBb30BaTh Pebe(hHO-TOUEUHYIO
cucreMy obo3HadeHuit JI. bpaiins s 3anMcu XuMU4eCKUX (GOpMYyIL.

Kanengapno- temarnuyeckoe mianuposanue k PII mo xumum 10 kiaacca

Tema ypoka KonnuectBo | KoHTpoOJIbHBIX [TpakTHyeckux
4acoB pabor pabor
Tema 1. TeopeTuueckue OCHOBBI Opranuyeckon | 4
XUMHH
Tema 2. IIpenenbHble yriaeBoAOpOs! (aJIkaHbl) | 8 1 1
Tema 3. HenpenenbHbIe YIIIeBOIOPOIBI 6 0 1
Tema 4. ApomaTHuecKue yriieBoIoponsl (ape- | 4 0 0
HBI)
Tema 5. [IpupogHbIE NCTOUHUKH YTIIEBOAOPO- 5 1 0
JIOB
Tema 6. CipTsl 1 (heHOITBI 6 0 0
Tema 7. Anpneruasl U KETOHBI 3 0 0
Tema 8. Kap60oHOBBIE KMCIOTHI 7 1 2
Tema 9. Crnoxxubie 3¢upsl. XKupbl 3 0 0
Temal0.YreBossl 6 0 1
Tema 11. AMUHBI 1 aMUHOKHUCIIOTHI 6
Tema 12. benku 3
Tema 13. BeicokoMoneKysipHbIe 7 1 1

OpPTaHNYCCKHUEC COCANHCHUA

Hroro:

Konu4yecTBo 4acoB 1o mjiany 68 4 6




Iloypounoe muianupoBanue K PII mo xumuu 10 kiacca

Ne Tema ypoka [Hara no [Hara no
IJIaHy dakty
Tema 1. TeopeTnyeckue 0CHOBbI OpraHn4yecko xumMuu (4 4)

1 | Beoanslii uHcTpyKTax mo Th. [Ipeamer opranndeckoit xumun. OCHOBHBIC
MOJIOXKEHUSI TEOPUU XUMHUECKOTO CTPOSHUSI OPTaHUYECKUX BEIIECTB
A.M.Bytneposa.

2 | 3omepus. 3HaueHUE TEOPHH XUMHUUECKOro cTpoeHus. OCHOBHbBIE
HaIPaBJICHUS €€ PA3BUTHUS.

3 | DnekTpoHHAs MPUPOIA XUMHUIESCKUX CBSA3CH B OPraHUICCKUX COCTUHEHUSX.
CriocoObI pa3phiBa CBA3€H B MOJIEKYIIaX OPraHUYECKUX BEIIECTB.
Onexrpoduisl. Hykneoduisl.

4 | Knaccudukarus opraHU4eCKUX COCTMHCHHM.

Tema 2. IIpegesibHbIe yIiIeBOAOPOabI (aaKaHbI) (8 1)

5 | Ankanbl. CTpoeHN€e, HOMEHKJIATYpA.

6 | ®usznueckue U XUMHUUECKHUE CBOMCTBA aJIKAHOB.

7 | Ilony4yeHne U IpUMEHEHHUE aJIKaHOB.

8 | Pemenue 3aa4 Ha HaXOXKACHHE MOJIEKYISIPHOU (POpMYIBI Ta3000pa3HOTO
yIIIeBoioposia mo macce (00beMy) MPOAYKTOB CTOPaHUSL.

9 | ukmoankaHbl.

10 | IIpakTnueckas padora Nel. KauectBeHHOE orpesiesieHne yriieposa,
BOJIOPOJIa U XJIOpa B OPraHUYECKUX BEIIECTBAX.

11 | IoBTOpeHue u 0600IIEHNE MaTepralia TEMBI: « AJTKAHbBD).

12 | Koutpoabnasi padoraNel mo teme: «AJIKAHBI».

Tema 3. HenpeaesbHble yriieBogopoabl (6 1)

13 | Crpoenue ankeHoB. [omonoru u u3omepsl ankeHoB. M3omepusi: yriepogHon
1[EMH, TOJI0KEHHUSI KPAaTHOM CBSI3M, IMC-, TPAHC- H30MEPHSI.

14 | CgoiicTBa, MOJNy4YeHHUE U IPUMEHEHUE ankeHoB. [IpaBuino MapkoBHUKOBA.

15 | lIpakTHyeckas padora Ne2." TlonydyeHue 3TUIIEHA U U3yYEHHE €TO
CBOMCTB"(BUICOIKCTIEPHUMEHT)

16 | IlonsiTue o nueHOBBIX yrieBogopoaax. [IpupoaHelii kaydyk

17 | AuetuieH u ero roMoJI0TH

18 | IlomyueHue 1 NpUMEHEHNE allETUIIEHA

Tema 4. ApomaTnueckue yrieBoaopoabl (apenn) (4 1)

19 | DnexTpoHHOE U MPOCTPAHCTBEHHOE cTpoeHue Oen3ona. M3omepus u
HOMEHKJIaTypa TOMOJIOTOB OeH301a.

20 | duznueckue U XMMUYECKUE CBOICTBA OEH30J1a U €r0 TOMOJIOTOB.
Oco0eHHOCTH XMMHYECKUX CBOICTB rOMOJIOTOB O€H30J1a Ha TIpUMepe
TOJIyOJI1a.

21 | llomydenue u npuMeHeHne OEH30J1a i €T0 TOMOJIOTOB.

22 | I'eneTnueckast cBSI3b apOMATUUYECKUX YIIIEBOIOPOAOB C APYTrUMH KJIaCCaMU
YIJIEBOIOPOJIOB.

Tema S. IlpupoaHbie HCTOYHHKH YIVIEBOAOPOAOB (5 1)
23 [TpuponHsii 1 OMyTHBIE HE(QTIHBIC Ta3bl, UX COCTaB U HCIOJIb30BaHNUE.
24 | Hedtb u Hedrenponykrsl. [leperonka nedru. Kpekunr nedru.

Kokcoxumudaeckoe MMPOU3BOACTBO




25

Pemenue 3aa4 Ha onpeneseHue MacCOBOUM WM 00bEMHOM JIOJN BBIXO/IA
MPOAYKTa PEAKIHUU OT TEOPETHUECKH BO3ZMOXKHOTO.

26 | IloBTOpenue u 06001IeHIe MaTepraa TeMbI: « YTIEBOIOPOIbI».
27 | KouTposabHasi padoraNe2 no teme «YI1eBoI0POIAbI».
Tema 6. Ciupthl M peHOIIBI (6 1)

28 | CrpoeHue npeieabHbIX OTHOATOMHBIX cTUPTOB. M30Mepust 1 HOMEHKIaTypa

29 | CgoiicTBa MeTaHoma (3TaHOoNa). BomoponHas cBs3b. @uznonoruyeckoe
JICHICTBUE CIIMPTOB HA OPTaHMU3M YEJIOBEKa

30 | [Tonyuenue cnuproB. [Ilpumenenue. Pemenue 3a1a4 no XUMHUYECKUM
YpaBHEHUSM TpPU YCIOBHH, YTO OAHO U3 PEarupyrouiux BEUIECTB JaHO B U3-
OBITKE.

31 | I'eneTnueckast cBsI3b NPEIEIIbHBIX OJHOATOMHBIX CIIUPTOB C
YIIIEBOJIOPOJIAMHU.

32 | MHOroaroMHble CIUPTHI. DTUIIEHIVIMKOJIb, NIHLEepUH. CBONCTBA,
pUMEHEHHE.

33 | Crpoenue, cBoiicTBa U mpuMeHeHue ¢peHosna. BauMHoe BiusiHuE aTOMOB B
MOJIEKYJIe Ha IpUMepe MOJIEeKyIbl peHona. TOKCHYHOCTD (heHoma U ero
COEIUHEHUN.

Tema 7. Aabaeruabl 4 KeToHbI (3 1)

34 | Anpperunsl. CTpoeHue MoneKynbl popmanbaeruaa. Mzomepus u
HOMEHKJIaTypa

35 | CgoiictBa anbaeruioB. [lonydyenue u npuMeHeHne

36 | AtletoH — mpeacTaBuTesb KeToHOB. CTpoeHue Mosekyibl. [IpuMenenne

Tema 8. KapOonoBbie kuciothl (7 4)

37 | OngHOOCHOBHBIE TIPE/IENbHBIE KAPOOHOBBIE KUCIOTHI. CTpOEHUE MOJIEKYIL.
M3omMepust 1 HOMEHKIIATypa.

38 | CpoiicTBa KapOOHOBBIX KHCIOT. [loydeHne u npruMeHeHue

39 | Kparkue cBeneHus 0 HETIpeeabHbIX KaApOOHOBBIX KucoTax. [eHeTHueckast
CBs13b KAPOOHOBBIX KUCJIOT C APYIMMHU KJIACCAMH OPraHUYECKHX COEAMHEHUI

40 | HpakTnyeckas padoraNe3. [loxydyeHue u cBoiicTBa KApOOHOBBIX KHCIOT

41 | lIpakTuyeckas padboraNe4. PereHue sKCriepuMEHTaNbHBIX 33734 Ha
pacrio3HaBaHNE OPraHNYECKUX BEIICCTB(BHICOIKCIICPUMEHT)

42 | IloBropenue u 06061eHre MaTepuaia TeM: «CrupThl U GEeHONbl AJbIETUIbI
1 KeToHbl. KapOOHOBBIE KUCTOTHD».

43 | KonuTpoabnasi padora Ne3 nmo temam: «CnupThl U (PeHOJIBI. AJbAETHAbI
H KeTOHbI. KapOOHOBBIE KM CJI0THI».

Tema 9. Caoxubie 3pupsbl. Kupsbi (3 4)

44 | CtpoeHue U CBOWCTBA CIOKHBIX 3(HUPOB, MX MPUMEHEHUE

45 | JKupsl, uX CTpOEHHE, CBOMCTBA U IPUMEHEHUE

46 | TlonsiTHEe O CHHTETUYECKUX MOIOIIUX cpencTBax. [IpaBmia 6e3omacHOro
00palleHus Co CPeCTBAMU OBITOBON XMMHUH
Temal0.YrieBoasl -6 yacos

47 | I'moxko3za. Crtpoenue wmonekyiabl. WM3omepus. Pusznueckue CBOWCTBA U
HAXOXKJEHHUE B IIPUPOJIE.

48 | XuMHuueckue CBOMCTBA TIIIOKO3HI. [I[puMenenue.

49 | Caxapo3sa. Haxoxnenue B npupozae. CBONCTBa, MPUMEHEHHE

50 | Kpaxmai,uemnonosa: CTpoeHrue, XMMUYeCKHe CBOMCTBA, MPUMEHEHHE.

51 | IlpakTnuyeckas padora NeS. PenieHne sKkciepUMeHTaIbHBIX 3a]1a4 Ha




MOJTyYEHUE U PACIIO3HABAHHUE OPTaHUYECKUX BEIIeCTB.
BH/ICOIKCIIEPHUMEHT)

52 | Pemienue 3aja4 v yrnpaxxHEHUN 1O OPraHUYECKOW XUMUU
Tema 11. AMMHBI 1 AMHHOKHCJIOTHI (6 1)

53 | Amunbl. CTpo€HHE U CBOWCTBA aMHHOB MPEEIHHOTO PsJIa.

54 | AMUHBL: IOy4YeHHE, IPUMEHEHUE aMUHOB.

55 | AHWIMH KaK MMPEACTaBUTEIb apPOMaTHYECKUX aMUHOB
B3anmMHoe BIHsIHHE aTOMOB B MOJIEKYJIE€ Ha IIPUMEPE MOJICKYIIbl aHUJIMHA.
CporicTBa anuwnuHa. [Ipumenenue.

56 | AMHUHOKHUCIOTBI, UX CTPOEHHE, H30MEPUS U CBOWCTBA. AMUHOKHCIIOTHI KaKk
am(oTepHbIe OPraHUYECKHE COCTUHEHUSI.

57 | I'eneTnueckas CBA3b aMHUHOKHCIIOT C IPYITMMU KJIACCAMHM OPTaHHUYECKUX
coeuHeHuH. PerieHne pacueTHbIX 3a1a4

58 | Pemienue 3aay ¥ ynpaxHeHUH 0 OPraHU4eCKOl XUMUHU

Tema 12. beakn (34)

59 | benku — npupoaHbie nmoaumepsl. CocTaB M CTpOEHHE OEJIKOB

60 | CoiicTBa 6enkoB. [IpeBparieHre OeNKOB B OpraHu3Me. YCIexu B U3y4eHHH
U cUHTe3e 0eKoB. XuMUs U 3710poBbe uesoBeka. Jlekapctsa. [IpoGnemsl,
CBsI3aHHBIE C MPHUMEHEHHEM JICKAPCTBEHHBIX MPETapaToB.

61 | Ilonatue 00 a3oTcomepKallUX TIETEPOLUKINYECKUX  COEIUHEHUSX.
[upuaun. Iluppon. IlupuMHIUHOBBIE W IYPUHOBBIE  OCHOBAHUS.
HyxenHoBbI€ KUCIOTHI: COCTaB, CTPOCHHUE.

Tema 13. BeicOkOMOJIEKYJ/ISIPHBIC OPTraHUYeCcKue coefuHeHus (7 1)

62 | IloHsTHE O BHICOKOMOJIEKYIISIPHBIX COCTMHEHUSX, 3aBUCUMOCTh MX CBOWUCTB
oT crpoeHusi. OCHOBHbIE METO/IbI CHHTE3a OJIMMEPOB

63 | Knaccudukanus niaactmacc. Tepmomiactuunslie noaumepsl. [lonuytumneH.
ITonunponunex

64 | Cunrernueckue kaydyyku. CTpoeHHE, CBOMCTBA, MOJIYYCHUE U IPUMECHEHUE

65 | Cunrernyeckue BosokHa. Kanpon. JIaBcaH.

66 | lIpakTnuyeckasi padora Ne6. Pacio3HaBaHue miacTMacc U BOJIOKOH

67 | UToroBasi KoHTpoJbHas padora Ned mo Temam: «Kuciaopoaconep:kamme
OpraHuYecKue coeJUHEHHUs», «A30Tco/iep:Kalie OpraHnyecKue
COeMHEHUD).

68 | O6o01IeHNe 3HAHUH 110 KypCy OPraHU4eCKOW XUMHUU.




11 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

Ne ni/mm
MpPOrpaMMbl KosnvecTBo yacoB



Beero KonTposbHbie
padoThI

Paznean 1.

Teopernueckue

OCHOBBI XUMHUH

Crpoenue atoMoB. [leprognueckuii 3akoH

1.1 u [leprognyeckas cucreMa XUMHUECKUX 3
anemenToB J[. M. Meneneera
Crpoenue BemecTBa. MHOTOOOpa3ue
BEILIECTB

1.2

IMpakTH4yecku
e padoTbl



1.3 XUMUYECKUEe PeaKuu

Uroro no pazneny

Pa3nea 2.
Heopranuueckas
XHMHUA
2.1 MerTabl
2.2 Hemeramasl
53 CBsI3b HCOPTAHUYECKHUX M OPTaHUICCKUX

BELICCTB
Hroro no pasneny

Pa3pen 3. Xumus
U JKU3HDb
3.1 XUMUA U KA3ZHB

Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

13

34



11 KJTIACC

Ne ara
Tema ypoka A
n/n KosmmuecTBo yacos U3y4eHHus



XHWMHUYECKUH DIIEMEHT.
ATOM. DJEeKTpOHHAS
KOH(UTYpaIus aTOMOB
[Tepronnyeckuit 3aK0H 1
[Tepuonnueckas cucrema
XUMHUYECKHUX IEMEHTOB /.
W. MenpneneeBa, uX CBI3b C
COBPEMEHHOM Teopuen
CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS

Bcero

KonTposbHbie
padoTsl

IpakTHyecku
e pabdoTbI

POII

POII

POII



CBOMCTB XMMHYECKUX
9JIEMEHTOB U UX COCIMHCHUMN
T10 TPYIINAaM U MEPUOIAM.
3HaueHHE NMEePUOIUYECKOTO
3aKOHA U CHUCTEMEI
XHUMHYECKHUX SJIICMECHTOB
.. Menneneena B
Pa3BUTUHU HAYKU

CrpoeHue BeniecTsa.
XumMu4eckas CBs3b, €€ BUIBI,
MEXaHU3MbI 00pa30BaHHS
KOBAJICHTHOM CBS3H.
Bonopoanas cBs3b
BanenTHOCTS.
DNEeKTPOOTPULIATENBHOCTbD.
CreneHb OKUCIICHHS.
BemectBa MonekyasspHOro u
HEMOJICKYJISIPHOTO CTPOCHUS
[loHsiTHE O TUCTIEPCHBIX
cucteMax. MctuanabIC 1
KOJUTOUTHBIE PACTBOPBI.
MaccoBast qoid BellecTba B
pactBope

Knaccudukanus u
HOMEHKJIaTypa
HEOpPraHUYECKHUX
coequHeHuH. [ eneTnueckas
CBSI3b HEOPTAaHUYECKHUX
BEILIECTB, PA3JIMYHBIX
KJIaCCOB

POII

POII

POII

POII



10

11

12

13

Knaccudukanus
XUMHUYECKHUX PEAKIMI B
HEOPraHUYECKON 1
OpraHuYecKo XMMHUU. 3aKOH
COXpaHEHHUS MacChl BEIIECTB;
3aKOH COXpaHEHUS U
MIpeBpaIleHHs SHEPTHH TIPU
XUMHYECKUX PEAKITUIX
CKOpOCTh peaKIiuu.
OOpaTtumMble peakIfim.
XuUMUYEeCKoe paBHOBECHE
[Tpaktrueckas padota Ne 1.
«BnusiHue pa3au4HbIX
(akTOpOB HA CKOPOCTh
XUMHUYECKON peaKium»
DJeKTpoIUTHYECKAs
mucconuanmus. Iloasarre o
BOJIOPOJIHOM II0Ka3arese
(pH) pactBopa. Peakuuu
HMOHHOTrO oOMeHa. ['unponus
OpPraHHYECKHUX U
HEOpraHMYECKUX BELIECTB
OxkucnuTensHo-
BOCCTaHOBHTEJIbHbIC
peakiun. [Tonstie 06
AIIEKTPOJIU3E PACIIIIAaBOB U
pacTBOPOB CoJIEH
KonTponbshas pabota 1o
pazneny «Teopernueckue
OCHOBBI XUMUW

POII

POII

POII

POII

POII

POII



14

15

16

17

18

19

20

MerTaibl, UX MOI0KEHNE B
[lepunonuueckoii cucreme
XHMHUYECKHUX 3JIeMeHTOR /1.
H. Menpaeneena u
0COOEHHOCTH CTPOCHUS
aromoB. O0mue pusnyeckue
CBOMCTBa METAJJIOB
CnaBbl METAIOB.
DIEKTPOXUMUYECKUN PSIlT
HaIpsKEHUN METaJIIOB
XUMUdJecKrue CBOHCTBa
Ba)KHEHIITNX METAJIIOB
(HaTpuii, Kauui, KaJIbLUH,
MarHui, aJlOMUHUN) U UX
COCAUHEHUI

XUMU4JecKHue CBOMCTBa
XpoMa, MeIH B UX
COCAUHCHUI

XHUMHUYECKHE CBOMCTBA
LIMHKA, JKeJle3a U UX
COE€qUHEHUN
[IpaxTrueckas padora Ne 2.
"Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme «MeTais"
Hemeramnsl, uX MONOKEHHE
B [lepnoauueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOR /1.
H. Menpaeneena u
0COOEHHOCTH CTPOCHUS

POII

POII

POII

PolI

POII

POII

POII



21

22

23

24

25

26

27

28

aTOMOB
®u3n4ecKue CBOMCTBA
HEMETaJIOB. AJUIOTPONUS
HEMETAJIJIOB (Ha puMepe
KHCIIOpofa, cepsl, hochopa
U yraepona)

XHWMUYECKUE CBOMCTBA
rajoreHOB, CEPHI U UX
COEMHEHUI

XHUMUYECKUE CBOMCTBA
asorta, ¢pocodpa u ux
COeIUHEHNN

XUMHYECKHUE CBOMCTBA
yriiepojia, KpEMHHUS U UX
COEMHEHUI

[IpuMeHeHre BaXKHEHIITUX
HEMETAJIJIOB U UX
COCIMHEHU I

O60061eHue u
CHUCTEMaTHU3alMsl 3HAHUN 110
teMe «HemeTtambi.
Boeruucnenust mo ypaBHEHUSAM
XUMHYECKUX PEAKLINI U
TEPMOXUMUYECKUE PACYETBI
IIpakTtuueckas padora Ne 3.
«Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4
o teme "Hemeramnbr"»
KonTponpHas pabota 1o
TeMaM «MeTasib» U

POII

POII

POII

POII

PolI

POII

POII

POII



29

30

31

32

33
34

«Hemeramnb»
Heoprannueckue n
OpraHUYECKHE KUCIIOTHI.
Heopranuueckue u
OpraHMYECKHE OCHOBAHMS
AmdorepHbIe
HEOpraHUYeCcKHUe U
OpPraHUYECKHE COEIMHEHUSI.
I'eneTnueckas cBA3b
HEOpPraHUYECKUX U
OpPraHMYECKHX BEIIECTB
Ponp xuMuu B obecrieueHuu
JKOJIOTHYSCKOH,
SHEPreTUYECKOU U MUILEBON
0€301acHOCTH, Pa3BUTUU
MEIAUIMHbI

[Ipencrasnenus: 06 oOIMX
Hay4YHBIX TPUHITUTIAX
IIPOMBIIIIEHHOTO TIOTY4YEHHUS
Ba)KHEUIINX BEIIECTB
UYenoBek B MUpPE BEILIECTB U
MaTepuasoB

XUMUS U 310pOBBE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

POII

POII

POII

POII

POII
POII



YYEBHO-METOANYECKOE OBECHEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

* Xumus, 10 xnace/ Pynsuruc IE., ®enpaman @.I., AkuronepHoe 00111ecTBO

«M3narenscTBO «IIpocBenieHue»

METOAUYECKHUE MATEPUAJIBI U1l YUUTEJIA
VYyebHo-meroguueckoe odecnedenne Kk Y MK Xumus 10-11 knace Pynsutuc

I'E.®enpaman D.I.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII






