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MNOACHUTEJBHAS 3AIIMCKA

[IporpaMma 1o XMMHM Ha ypOBHE CpeAHEro oOmiero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoi
Oeneparuny, Tpe0OBaHUNA K pe3ylbTaTaM OCBOCHHs  (enepanbHOl  00pa3oBaTenbHOU
nporpammel cpennero obmero oopazoBanus (DPOII COO), npencraBieHHbIX B DenepalbHOM
rocyaapcTBeHHOM oOpaszoBatensHoM crapaapre COO, c¢ yuérom Konmenuuu mnpemnojaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHBIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIOLUIMX OCHOBHBIE 00pa30BaTENIbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKeHUN «CTpaTeruu
pasBuTus Bocniutanus B Poccuiickoit denepanun Ha nepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMbl MO XHWMHHU, K OIpEAETICHHIO o00IIei
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU YUeOHOro mpeaMera
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBWIJIM KOHIENTYaJIbHBIE TMOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, PpEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumuyeckoe o00pa3oBaHUE, I[I0JIydaeMO€ BBIIYCKHUKaMU 0O0LIe00pa30BaTeIbHON
OpraHM3aliy, SBISIETCd HEOThEMJIEMOW YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
[EHHOCTEH, MNPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o00pazoBaHus. OTH IIEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
IpUpOIHON cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00yJarOIIMXCS Ha YPOBHE CPEAHETO
o0miero oO6pazoBaHusl CpeACTBAMH y4ueOHOro mpenMera «XUMHS», COIACp:KaHUE U MOCTPOSHHUE
KOTOpPOrO0 ONpEJENEHbl B IMpOrpaMMe IO XUMHUU C Y4YETOM CHEUU(PUKHA HAyKU XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBblI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 pOJib B COBPEMEHHOM
[UBWIN3ALUM, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpE KaKk O €IMHCTBE MPUPOJBI U YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXy CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMoAeWcCTBYS C JPYrMMH €CTECTBEHHBIMM HayKaMHu, XHUMHs CTania
HEOTHEMJIEMOI YacTbi0 MUPOBOM KYJIbTYphbl, HEOOXOAWMBIM YCIOBHEM YCHEIIHOIO TpyAa M
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMI HampaBjeHa Ha pelIeHue INIOOANbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C 0OIMMHU LENIMH U NPUHIUIIAMH CpeIHEro olmiero odpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb H3Y4€HUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBisiomuMu  MpeaMeTa «XUMHs» SABISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XUMHUU (C BKIIIOUYCHHEM
3HaHUU U3 oOuiel XMMHUM) U opraHudeckod Xumuu. PopMHUPOBAHHUE JTAHHOW CHCTEMbI 3HAHUMN
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEro MHOT0o00pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.



Crpykrypa comepxkanusi KypcoB — «Opranndeckast xumusi» U «OO0m1as 1 HeopraHudeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIMHEHHM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUMU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB JIO
CIIOXKHBIX OMOJIOTUYECKH AaKTUBHBIX COeQUHEHHH. B Kypce opraHuueckoil XWMHUU MOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUUYECKOW PEAKIIUH.

[Ton HOBBIM yrjiom 3peHus B npeamere «Xumus» 0a30BOro YpPOBHS paccMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTonornueckrue CBEACHHs O BEUIeCTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYEeCKas XUMHUS» OOYJArOIIUMCS TPEIOCTABISETCS BO3MOXXHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUSCKUX MPHIOKCHUH XUMHUU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl MOMOJHEHUsI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3adad. B 1enom copepkaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IWHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MUpPa, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepUaJIOB.

B mnnane pemieHus 3amad BOCHUTAHHS, Pa3BUTHUS W COLMAIM3AIUU OOYYArOMIMXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeayCcMaTpuBaOT (GOPMUPOBAHUE YHHBEPCATHHBIX YUEOHBIX JIEHCTBUN, MMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUS MPOOJIeM, IMOMCKa, aHAIIN3a 1
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B npakTuke npenogaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOTO 0O0IIlero 0Opa3oBaHUs, TaK
W Ha YypOBHE cpemHero oOmero oOpa3oBaHMs, TIPH OMPENCIECHUU COJEPKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHHs] MpeaMeTa HampaBiICHHUEM MEPBOCTENIEHHOW 3HAUYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (QOpMUpPOBAHME OCHOB XHMHUYECKOW HAyKHM Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH N3YUEHUs TPEAMETA SIBISIETCS BIIOJIHE ONPABIaHHbBIM.

CoriacHO TaHHOW TOYKE 3PEHHS TJIABHBIMH IEJSIMH U3YYCHUS MpeameTa «XuMHUs» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISFOTCS:

. dbopMUpOBaHHE CUCTEMBl XMMHUYECKUX 3HAHUN KaK BaKHEHIEH COCTaBIISAIOIICH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa, B OCHOBE KOTOPOW JIEKAT KIIKOYEBBIE IOHATHSA,



dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE M MOHUMAaHHE
CYILIHOCTHU JOCTYIHBIX 000OIIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEi
WX Pa3BUTHUS U CTAHOBJICHHSI,

. dbopMupoBaHUEe M pa3BUTHE NPEICTABICHUNH O HAyYHBIX METOAAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEaAKIHi, HEOOXOAUMBIX JJIs PUOOPETCHHSI YMEHHI OPUECHTHPOBATHCS
B MHpE BEIIECTB U XUMHUYECKUX SIBICHUM, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUYECKOU U
IMOBCEAHEBHOM XKU3HU;

. pa3BUTHE YMEHHH M CIOCOOOB NEATENbHOCTH, CBSA3aHHBIX C HAOIIOJECHUEM U
00BSICHEHHEM XHMHUYECKOTO 3KCIIEPHUMEHTA, COOIOICHNEM MpaBui 0e30MacHOro oOpamieHus ¢
BEIIECTBAMH.

Hapsiny ¢ aTum, conepxarenbHas XapaKTepUCTUKA LENel U 331a4 U3yueHUs IpeaMeTa B
porpaMMme 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OPUEHTHPOBAaHHONW Ha TMOATOTOBKY BBIMYCKHHKAa 00IIe00pa3oBaTeIbHONM  OpraHU3aIHH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS UX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBi3m ¢ 3THM mpu HM3y4YeHWHM TpeaMeTa «XHMHS» JOMHHHPYIOIICe 3HAYCHHE
MPUOOPETAIOT TaKUe LeJH M 3aJa4H, KaK:

amanTanusg OOydJaromMXCs K  YCJIOBUSIM  JIMHAMHYHO  pa3BUBAIOIIETOCS  MUPA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

¢dopmupoBaHre y OOYYaIOMIMXCS KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NIl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOUCKA, aHaimu3a W 00paboTku uHOOpPMAIUU, HEOOXOIUMBIX [JIi MPUOOPETEHUS] OIBITA
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJI OLIEHKH C
MIO3HIIAN YKOJIOTHYECKOW O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOIECCOB
Ha OpPTaHW3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYALHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBHUH C )KH3HEHHBIMHU MMOTPEOHOCTSMH, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHalIn3a y4eOHOM U Hay4YHO-TIOMYIIpHON WH(DOpPMALIUKA XUMHUYECKOTO
COJICPKAHUS;

dbopMupoBaHMEe ¥ pa3BUTHE Y OOYYAIOIIMXCS AaCCOLMATUBHOTO M JIOTMYECKOTO
MBIIUICHNS,  HAONIOAATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEOOXOUMBI, B YaCTHOCTH, TIPH TJIAHUPOBAHUH U TPOBECHUN XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTAaHHE Yy OOyYarOmMXCsl YOSKAEHHOCTH B TYMaHHCTUYECKOH HaIpaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHWH THo0aldbHBIX  MPOOIEM  paloHaIbHOTO
IPUPOIOTIONB30BAHUS, TIOMOMHEHNUS YHEPIeTHYECKUX PECYpPCOB M COXPAHEHHUs MPHUPOIHOTO
paBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JIOPOBBIO, & TaKXKE MPUOOPETCHHSI OIBITA UCIOJIL30BAHUS MOJYUCHHBIX 3HAHUW JUIS TIPUHATHS
TPaMOTHBIX PEIICHUN B CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B y4yebnoM maHe cpemHero oomero oOpa3oBaHUs MPEAMET «XUMHs» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OOmiee 9rciI0 9acoB, OTBEAEHHBIX UIs U3yYCHHUS XMMHHU, Ha 0a30BOM YPOBHE CpETHETO
obmiero obpaszoBanus, cocraBiseT 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Henmenoo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

IIpeamer opraHudecko XuMHH: €€ BO3HMKHOBEHHUE, pa3BUTUE M 3HAYCHHUE
B II0JyYE€HUH HOBBIX BEUIECTB U MaTepUaioB. Teopus CTPOCHUs OPraHMYECKUX COCIUHEHHUM A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omosorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COCOUHEHHAX — OJMHAPHBIE U
KpaTHBIE CBSI3H.

IIpencraBnenne o  kiaccudukauum  opraHuueckux  BemiectB.  HomeHnkiarypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHUS BEIIECTB M UX MPEBPAIECHUN: 03HAKOMJIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMUECKHH psan. MeTraH M 3TaH — INpoCTEHlINe
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs1), HaX0XKJICHUE B IPUPOE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUM psil. DTUIIEH U NMPONUIIEH — POCTEHIIINE
IPEJCTaBUTENIN aJKEHOB: (U3MYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIpUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxHEHIINEe XUMUYECKHUE
cBoiicTBa (peakius noaumepusanun). [loaydenre cuHTeTHYeCKOro Kayayka u pe3uHsbl.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUN psa. ALETUIeH —
NPOCTEHIINN MPECTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuy ruIpupOBaHus], raIOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJyYeHHE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBONCTBa (peakiuu
raJJoreHUPOBAaHUSI M HUTPOBAHUS), TMOJY4Y€HHUE U TpUMEHeHue. Tomyon. cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOkCHYHOCTh ~ apeHOB.  ['eHeTmdeckas  CBsSI3b  MEXKIY  YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoHbIe HCTOYHHUKH YTI€BOAOPOAOB. [IpUpoiHBINA Ta3 U MONMyTHbIE HE(PTAHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUS BEUIECTB M UX MPEBPAICHUN: 03HAKOMJIEHHE C
oOpa3lamu miacTMacc, KayduykoB U pe3uHsl, Koyuiekiuun «Hedte» n «Yronb», MogenupoBaHue
MOJIEKYJ YTJIEBOJIOPOJIOB M TaJlOT€HONPOU3BOIHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOTHI:
MOJIy4EHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anauu.

Boruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckne coeiMHEHUs!

[IpenenpHble OJHOATOMHBIE CHHMPTHL. METaHON M 3TaHOJ: CTPOCHHE, (PU3NYECKUEe U
XMMHUYECKHE CBOWMCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),
IpUMEHEeHHEe. BogopoHble CBSI3U MEXAY MOJIEKYJIaMH CIUPTOB. JlelCTBHE METAaHOJIA U dTaHOJIa
Ha OpPraHu3M YEJIOBEKa.




MHOroaTOMHbIE CHOUPTHL. OTWICHTJIMKOIb W TIUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOICHUCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaulepuHa U
STUJICHIJIUKOJIS.

@eHo: CTPOCHHE MOJICKYIBI, (pU3MUECKHe M XMMHUYECKHE CBOMCTBAa. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anbnerunsl U kemoHnvl. DopManbIeTHA, aleTalbIeru]: CTPOoeHUe, (U3NYECKHe U
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
[IOJIyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHAask KUCIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOICTBA (CBOMCTBA, OOIIHE I KJIacca KHCIIOT, PEeaKIus
stepudukanmuu), mnoiyueHue u mnpumeHenue. (CTeapruHOBasg M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE JIeHCTBUE.

Crnoxuble 3(Upbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 3(HUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHUPOB.

VYrieBobl: cocTaB, KiaccU(pUKaIUs YIIIeBOIOB (MOHO-, TU- U MOJUcaxapuibl). [ moko3a
— MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3MYEeCKHe U XMMHYECKHe
cBoiictBa (B3aumogeictBue c¢ ruapoxkcunom wmeau(Il), oxucieHne amMMHayHBIM PacTBOPOM
okcugma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAXOXKJICHHE B TIPHUPOJC,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemiono3a kak npupoiHsie moauMepsl. CTpoeHHe Kpaxmalia U HEeJUII0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIposIu3, KaUeCTBEHHAs PEaKLUs C UOJA0M).

OKCIIepUMEHTANIbHBIC METOJbl M3YYEHUS BEIIECTB M MX MPEBpAllleHUN: MpPOBEACHHE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue ruuepuHa c rugpokcugoMm menu(ll)), anpaerunoB (oxkucieHue
aMMMa4YHbIM pacTBopoM okcuja cepeOpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOThl: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHeble 3anaum.

Bbluuciienuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBAa MWJIM NPOAYKTAa pEakUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WJIN MPOJYKTOB PEAKLIUN).

A3oTconepkaliye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBl Kak aM{QoOTepHble OpraHuueckue coeauHeHus. Pusmueckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlMHA). buonorumueckoe 3HaueHue
amMHHOKUCIOT. [lentuapt.

benku kak mpupoiHbIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuyHas, BTOpUYHAsA U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THIPONN3, JEHATyparus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

OKcliepUMeHTaIbHbIe METOJIbl U3YYEHHs BEIIECTB U MX INPEBpAIIeHUi: HaOMI0AeHUEe U
ONMCAaHNUE JAEMOHCTPALIMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB NpPHU HarpeBaHUU, IIBETHbHIE
peaxiuu OEIKOoB.

BbicokomosiekyisipHble coeJUHEeHU

OCHOBHbBIE TOHATHA XUMHUH BBICOKOMOJIEKYJISPHBIX COEIMHEHUI: MOHOMEp, MOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeaHsAs MoJIeKyaspHass macca. OCHOBHBIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTMKOHICHCAITHS.

OKCIIepUMEHTAIbHBIE METO/Ibl U3YYEHHUs BEUIECTB M MX NPEBPAIICHUN: 03HAKOMJIEHHE C
00pa3iaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MeXnpeaMeTHbIe CBA3H.




Peanu3zanus MEXNpeaMETHBIX CBA3E€H NPU MU3yYEHUHM OpraHudeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak MU
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwire ecTeCTBEHHO-HAay4YHblE IOHATHUA: SBJICHHME, HAy4HbIH (akT, T'MIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJAUYHOCTh, HAOIMIOACHUE, W3MEPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

@dusuka: Marepus, OSHEpPIrus, Macca, aroM, OJJEKTPOH, MOJEKYJA, HHEPreTUYECKU
YPOBEHb, BEIIECTBO, T€JIO, 00bEM, arperaTHOe COCTOSHUE BEIECTBA, (PU3MUECKHE BEITUYUHBI U
€AMHMLIBI UX U3MEPEHMUSL.

buonorus: knerka, opraHusMm, ouocdepa, oOMEH BELIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€NIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, IOJE3HBIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosiorusa: NUILEBBIE MPOAYKTHl, OCHOBBI pALMOHAJIBHOIO IIMTAHUS, MOIOIIUE
CPEICTBA, JICKaPCTBEHHBIE M KOCMETHYECKHE IIpenaparbl, MaTepualbl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMuyeckuil anemMeHT. AToM. Sapo aroma, H30TONBI. DJEKTPOHHAs OO0OJIOUKA.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, s-, P-, d- anmemMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucremMa XUMHUYECKHX 3JIeMEHTOB [l
U. MenpneneeBa. CBs3b INEepUOAUMYECKOr0 3akoHa M Ileproguyeckoil CHUCTEMBI XMMHMUYECKHUX
anemenToB JI. 1. MenzneneeBa ¢ COBpeMEHHOI TeopHell CTpOEHHs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIO0XKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKash CBA3b. BUABl XMMHUYECKOM CBs3M (KOBaJEHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BonopoaHast cBsa3b. BaneHTHOCTD.
DneKTpooTpULaTEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MONIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsaTHe o aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOWIHBIE pacTBOpBL. MaccoBas 10J1st
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coequHeHui. HomeHkiatypa HeopraHMYeCcKHX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAUX K Pa3INnYHbIM
KJIACCaM.

Xumuueckas peakius. Kiaccuuxanus XMMHYECKHMX peakUuil B HEOPraHWYECKOH u
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3M4HbIX (akTopoB. OOpaTUMble peakIHH.
Xumnueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponutuyeckas nuccoruanus. CuibHble U cinadble 3MeKTponuThl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KHUCIAs, HEUTPAJIbHAS, IIEJIOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIC METObI M3YYCHMs BEINECTB M MX NPEBPALICHUN: AEMOHCTPALUA
tabmun «llepuoguueckast cucrtema xumudeckux snemeHToB [I. U. MenpeneeBa», u3ydeHue




MOJIeJIe KPHUCTAJUIMUECKUX pPEImETOK, HAOMIOACHHE U ONHCAaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKEHHE IEPOKCHAa BOJOpPOJa B TMPUCYTCTBUM KaTalu3aTopa,
ONPEAEIIEHUE CPEABl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOoBe/IeHUE MPAaKTHUECKON paboThl «BnusHue pa3nuyuHbiXx (AKTOpPOB Ha
CKOPOCTh XUMHUYECKOU PEaAKIIUM.

Pacuérneble 3anauu.

Pacu€rel Mo ypaBHEHUSAM XHUMUYECKUX PEAKLH, B TOM YHUCIE TEPMOXUMHYECKHE
pacy€Thl, pacu€ThI C UCIOJIb30BAHUEM MOHATHUS «MACCOBast 10J1s1 BELIECTBAY.

Heopranunueckasi xummst

Hemeramnsl. Ilonokenue HemetauioB B Ilepuoamdeckoid cuUcTeME XUMHYECKUX
anemenTtoB JI. U. MenneneeBa u 0COOEGHHOCTH CTpOEHHsT aToMoB. (DHU3MUECKHE CBOICTBa
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOWMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOr€HOB, cephl, a3ora, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOICOIEPKAIINX KHCIOT, BOJOPOIHBIX
COCTMHECHUN).

[IpuMeHeHne Ba)KHEUILINX HEMETAJIOB U UX COCIUHEHUH.

Merasisl. [lonoxenue Meramios B [lepruoanyueckol cucreMe XUMUYECKUX 2J1€MEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JIOYEK aTOMOB MeTamioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAJIOB. JJIEKTPOXUMMUUYECKUN P HaNpsyKEHHUH
METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHUM, KaJMid, KaJbLIMi, MarHuw,
ATIOMUHUM, HUHK, XpPOM, KEeJle30, MeJlb) U UX COCTUHEHHIA.

OO6mre ciocoObl oyYeHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METO/bl HM3YYEHHs] BEIIECTB W MX MPEBPAIICHUN: HU3YYEHHUE
KOJUIEKIIMA «MeTaJutbl W CIUIaBbI», OOpPa3I[OB HEMETA/UIOB, PCIICHUE AKCIEPHUMEHTAIBHBIX
3aa4, HaONIOJIeHWEe W  ONHCaHWE JEMOHCTPAllMOHHBIX U JIaDOpaTOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIouYeH, KadyeCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLJIOB).

PacuérHbie 3a1a4m.

Pacuérer Maccel BemecTBa uiau 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 y4YaCTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B oOecmeueHUM OSKOJOTHYECKOM, OSHEPreTM4ecKOoW ¢  MHUIIeBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHATHE O HAyYHBIX METOAaX MO3HAHUS BEIIECTB U
XUMUYECKHUX PEaKLIUM.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX POMBIIUICHHOTO TOJYYCHHS
BAKHEMIIMX BEILIECTB.

UenoBek B MHUpPE BEIIECTB M MaTEPHAJIOB: BA)XHEHIIIME CTPOUTEIbHBIE MaTEpHAIIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHallbl ISl DJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

Xumusi U 30pOBbE 4YEJIOBEKA: MpaBWJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
MpaBHIIa 0e301macHOTO HCIIOJTH30BaAHUS MpenaparoB OBITOBOM XUMUHU
B [TIOBCETHEBHOMN KU3HH.

MeXnpeAMETHBIE CBSI3H.

Peanu3arus MexXIpeIMETHBIX CBSA3EH MPU M3YYCHHUH OOIel U HEOpraHNYeCKOH XUMHUH B
11 kyacce oCyIecTBIsIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHATHH,
TaK W MOHSTHM, SBJISIIOUUXCS CUCTEMHBIMH JJIsi OT/AEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OOmre ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAy4HBIH (hakT, TUNOTE3a, 3aKOH, TEOpHs,
aHaIKW3,  CHUHTE3,  KilaccUpUKalus,  MEePUOJUYHOCTb,  HAOIIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBJICHUE.




®dusuka: martepus, IHEprus, macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYNHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHusm, ’KocucreMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOTINBO, PECYPCHI.

TexHonmorus:  XUMHUYECKass  MPOMBIIUIEHHOCTh,  METALTyprusi,  IPOU3BOICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBIIIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUajOB, JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTUHU.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHMS OOYYarOIIUMHCS
IpoTpaMM CpPEAHEro OO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
pOTPaMM CPEAHEr0 00IIero 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO.

B cooTBeTcTBMM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpE€ JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero oodpazoBaHuUs
BBIJICTICHBI CIIEYIOIINE COCTABIIAIOLIME!

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPa)XTAHCKON HICHTUYHOCTH — FOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIM4Me MOTHBALIUU K 00YyYEHHIO;

LIeJIEHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUIN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA Oa30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIuXxcs PyKOBOJCTBOBATbCS B CBOEH J1E€ATEILHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHCTEME XHMMHYECKOTO
o0Opa3oBaHus;

HaJIMYue NPaBOCO3HAHMS 3KOJOTUYECKOW KYNbTYpbl M CIIOCOOHOCTH CTaBUTh LEIHU U
CTPOUTB KU3HEHHBIE IIAHBI.

JInuHOCTHBIE pPE3yJabTaThl OCBOCHMSI NpeaMmeTa «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCIUTATEIBHOM JIEATENILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U TNPaBWIAMHU MOBEICHMS,
CIOCOOCTBYIOLIMMH IpOLIEcCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00Y4YaIOLINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa « XUMUS» OTpaxaroT c(hopMHUPOBAaHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYy4alomMXCs 10 pealn3aluu
MPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpaIaHCKOTr0 BOCIUTAHUS:

OCO3HaHHUs 00Y4YalOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00SI3aHHOCTEH, YBaXKCHUS
K 3aKOHY U IIPaBOINOPSIKY;

MIPEJICTAaBICHHUS] O COIMAIbHBIX HOPMAax M MpaBHJIAX MEXKIUYHOCTHBIX OTHOIIEHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JIEATEIBHOCTH MPH CO3/1aHUU YUEOHBIX TPOEKTOB,
peleHnH y4eOHBIX M IMO3HABATENbHBIX 33124, BBIMOJIHEHUN XUMHUYECKIX YKCIIEPHMEHTOB;

CIOCOOHOCTH TMOHMMATh W IPUHUMATh MOTHUBBI, HAaMEpPEHMs, JOTMKY U apryMEHTBI
JPYTUX MpU aHAJTU3€ Pa3IMYHbIX BUJOB YUeOHOH NesATEIHHOCTH;



2) IATPHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOILIEHHUS K MCTOPUYECKOMY M HAy4HOMY HACJIEUIO OTE4YECTBECHHOH
XUMHUU;

YB@)KEHHUS K IpOLECCY TBOPUYECTBA B OOJIACTH TEOPUU M IPAKTUYECKOIO NPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTIIKEHHS HAayKH €CTh pe3yJbTaT UIMTENbHBIX HAOIIOJCHHMA,
KPOIOTIMBBIX SKCIEPUMEHTAIbHBIX IIOUCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpECa W TIO03HABATEIbHBIX MOTHBOB B IONYYCHHH U TOCIEAYIOIIEM aHau3e
MH(OPMALIUHU O IIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, STUUECKOTO IOBEJICHHUS;

CIOCOOHOCTH  OLEHMBATh CHUTYallMH, CBS3aHHBIE C XHMMUYECKHMMHU SIBJICHHUSIMH,
U TPUHUMATh OCO3HAHHBIC PELIEHUs, OPUEHTHPYSACh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OILIGHUBaTh CBOE MOBEJCHHME U IOCTYNKH CBOMX TOBAapHINEH C MO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCJIEACTBUN ITUX MTOCTYIKOB;

4) ¢popMHUpOBaHHs KYJIbTYPHI 310POBbSI:

MIOHMMAaHUs IIEHHOCTEH 310poBOro M Oe3omacHoro oOpa3a >KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOFOICHHST TPaBUiI 0E30MacCHOTO OOpAIEHUSI C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH /1€ TEIbHOCTH;

MOHWMaHMsI LEHHOCTH TMPAaBWJI HWHIUBUAYAJIBHOTO W KOJUIGKTHBHOTO 0€30MacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMS TIOCIIEACTBUN M HENPHUATHS BPEAHBIX MPHUBBIUEK (YIMOTPEOICHHS aKOTOJIs,
HapKOTHKOB, KypeHHUsI);

5) Tpy/10BOT0 BOCIUTAHUS:

KOMMYHUKAaTUBHOM KOMIETEHTHOCTH B Yy4€OHO-HCCIIEOBATENBLCKOM JesITEeNbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JIESTSITHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE€ B pELICHHM NPAKTUYECKUX 337ay COLUAIBHOM
HAIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPaKTHUECKOMY M3YYEHHUIO NMpodeccHil pa3IudHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAHHI 110 XHUMUH;

YBAKEHUSI K TPYAY, JIOASIM TPpy/Aa U pe3yJbTaTaM TpyI0BOH J1eATeNbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBHIYaJbHONH TPaeKTOpUU 0Opa3oBaHUs,
Oyaymeit mpodeccuu U pealu3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB M MOTPeOHOCTEH 001IeCcTBa;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTHYECKH 11eJIECO00Pa3HOT0 OTHOUICHHUS K TIPUPO/IE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHUMAaHWMSI TII00aTFHOTO XapaKTepa IKOJOTHUECKUX MPOOIIEM, BIUSHUS SIKOHOMHYECKHIX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COILIMATIBHOM Cpelibl;

0CO3HAHHS HEOOXOIUMOCTH HCIIOIE30BAHMS JJOCTIKEHIH XHMHUH /TSI PEIICHUST BOIIPOCOB
palMOHATIBHOTO MPUPO/IONOIb30BAHUS;

aKTUBHOTO HETIPHSTHS JCHCTBUM, MPUHOCAIINX BpPEA OKPYKAIOILIEH MPHUPOIHON cpere,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHS MPEANPUHUMAEMbIX
JIEMCTBUM U MPENOTBPAILATh UX;

HINYMS Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, HKOJOTHYECKOW KyJbTYphl, OIBITA
NEeSITETHHOCTH ~ OKOJIOTUYECKOH — HANpaBJIIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThCSI HMMH B
MI03HABATEIbHOM, KOMMYHUKATUBHON M COIIMAJIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MPOTHBOCTOSTH HIEOJIOTHH XeMO(POOHH;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

C()OPMHUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;



MOHUMAHUS CIeUM(DUKN XUMUU KaK HAyKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MHUpE KaK O €IMHCTBE IMPUPOAbI M YEJIIOBEKA, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEN M
pEIIeHUHU IPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XHMMHHU I COBPEMEHHOW IUBWIHM3AIUU: B €6
T'YMaHUCTUYECKON HAINpPaBICHHOCTH M BaXHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHON
KYJbTYpbI, PEUICHUU IJI00ANBHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHUS YEIIOBEUECTBA — ChIPHEBO,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIAUIMHBI,
00ecreYeHn: yCIOBHIA YCIIEITHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KH3HU KAKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TMOHUMAHHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCITOJIb30BATh IMOJy4aeMbIe 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHHUsI J1eJ1aTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX ()AKTOB U MMEIOIIMXCS JAHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJb30BaTh XUMUYECKHE 3HAHWSA I PELICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOMN AESTEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpPA30BAHHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pa3auuHbIX cdepax mnpodeccHoHaIbHON
JIeSITeNIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertarpeMeTHbIE Pe3yIbTaThl OCBOSHHS YUEOHOTO MpenMeTa « XUMUs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIFOYAIOT:

3HaYMMBbIe JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIIMXCS MEXIUCIUILTHHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOLecC, CUCTeMa, HayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);

yHUBEpcaJbHble  y4deOHble  JelcTBUs  (TMO3HABaTelbHbIE,  KOMMYHUKAaTHUBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAHUE (PYHKIMOHAIBHOM TPAMOTHOCTH U
COLMAJIbHOM KOMIETEHIIMH 00y4aroInuxcsi;

CIIOCOOHOCTh ~ OOy4aroUIMXcs  HUCIOJb30BaTh  OCBOEHHBIE  MEXIUCLUUILIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4yeOHble AEUCTBUS B IO3HABATEIbHOH U
COIIMAIbHON ITPAKTHKE.

MertamnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJECHUE YHUBEPCATbHBIMH YYEOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISTHUBHBIMU JIEHCTBUSMHU.

OsJaieHNe YHUBEPCAIBbHBIMHM YUYeOHBIMH MO3HABATEIbHBIMH JAeiiCTBUSIMU:

1) 6a3oBble JIOrHYecKUe AeiCTBUSA:

CaMOCTOSITENILHO (POPMYJIUPOBaTh M AKTyaJIM3HpPOBATh MpOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIpeNIeNIATh LU JeATeNbHOCTH, 33/JaBas IMapaMeTpbl U KPUTEPUM HUX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaTHI ICATEIILHOCTH C IMOCTABICHHBIMH IIEIISIMHU;

UCMOJIb30BAaTh MPU OCBOCHUU 3HAHMHA MPUEMBI JOIMYECKOTO MBIIUIEHUS — BBIIENATH
XapakTepHbIe TPH3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAaKTOB U SIBIICHHIA;

BBIOMpATh OCHOBAaHUS M KPUTEPUH I KiIacCU(UKAIMK BEIIECTB M XHMHUYECKUX
peaKkLuii;



yCTaHaBJIMBATh IPUUMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSMY;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, I10 aHAJIOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B PACCMATPUBACMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IIPUMEHSTH B IIPOLIECCE [TO3HAHUS, UCIIOIb3YyEMbIE B XUMUHM CHMBOJIMUECKUE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHU4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEleHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbBIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHbIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBblIe HCCJIeA0BaTEIbCKHE HeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEaKLIU;

¢dbopMynMpoBaTh LEJIM W 3a7ayd  MCCIEIOBAHUSA, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HaBBIKAMM CaMOCTOSITEIBHOIO IUIAHUPOBAHUS M IPOBEICHUSI YUYEHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHHUUECKOW MCCIeI0BaTeNbCKOM M MPOEKTHOH AeATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METO/OB pEIICHUs
HPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMUYHBIX METOJIOB ITO3HAHMUS.

3) padora ¢ nunopmaunmeii:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HMHPOpPMALUU (HAYyYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyIMpOBaTh 3ampochl M MPUMEHATh pa3IM4YHbIE METOABI MpPU TOUCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIMOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpeTaTh OMBIT MCIOIb30BaHNU UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (hOpMY MpecTaBlIeHUs] HHPOpPMALUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIOJb30BAaTh HAy4YHBIN $3BIK B KayecTBE CpPEACTBA IpH paboTe ¢ XUMHUYECKOH
uH(popMaLMel: NPUMEHATh MEXIpeAMETHbIe ((U3MUecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA HATIISITHOCTH.

OBnajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

3aJlaBaTh ~ BONPOCHI IO  CYHIECTBY OOCyXJaeMOoil TemMbl B XoJe Jualiora
W/WIN JTUCKYCCUM, BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCHTEIBHO
BBITNIOJTHEHUSI IPEIJIOKEHHOM 3a/1a4;

BBICTYIIaTh C NPE3EHTALMEN pPE3yJIbTaTOB MTO3HABATEIBHON JIEATENBHOCTH, MOJYy4YEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJIHEHUHM XUMHYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzainuu y4eOHOro MIpOeKTa U (dhopMynupoBarthb BBIBO/IbI
[0 pe3yJbTaTaM IPOBEAEHHBIX HCCIEJOBAHMM IIyTEM COIVIACOBAaHUS INO3ULIMA B XOJe
0o0cyxaeHuss 1 0OMEeHa MHCHUSIMU.

OByajgeHne yHMBePCAJIBHBIMH PeryJsiTHBHBIMY 1eICTBUAMM:

CaMOCTOSITENIHO TJIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO JESTEIbHOCTD,
ompenenss e€ eI U 33aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeJlaraéMblii arOpUTM JIEHCTBUN MpU BBIIOJHEHUN Y4YE€OHBIX M MCCIIEJOBATENIbCKUX 3ajad,



BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pEelICHHs ¢ YU4ETOM MONy4YeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHUYECKNX PEAKIIHIX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH JEATEJIbHOCTM Ha OCHOBE CaMOaHaiu3a MU
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaxaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUA O XHWMHUYECKOW COCTABIISIOUICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI W KYJAbTYPhl JIMYHOCTH, €€ (DYHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pellleHusT TPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHMMHUYECKUX 3HAHUHM, KOTOpas BKIIIOYAET: OCHOBOIOJATAOIINE
HOHATHUS (XUMUYECKUHN SJIIEMEHT, aToM, 3JIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYIIa, paguKal, H30MEpHUs, U30MEpPbI, TOMOJOTMYECKUN psi, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPTraHHUYECKUX
BemectB  A. M. byriepoBa, 3akoH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUWA, JIeXKAlllie B OCHOBE MOHUMaHUS
MPUYNHHOCTA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJICHHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM HCIOIB30BaHUU BAKHEHUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATENHHOCTH YEIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUH BBISIBJISITh XapaKTePHBIC MPU3HAKH MTOHATHIA, yCTAHABIIUBATH
UX B3aUMOCBSI3b, UCTIOJIH30BaTh COOTBETCTBYIOILIUE MOHSATHUS IIPU OMMCAHUU COCTaBa, CTPOSHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUM;

c(hOPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (POpMYJT OPraHUYECKUX BEILLECTB
U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBAaTh MOJEITU MOJIEKYJ OPraHMYECKUX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

chOpPMUPOBAHHOCTh ~ yYMEHUW  YCTaHABIMBATh  NPUHAUIEKHOCTh  H3YyYEHHBIX
OpraHMYECKHUX BEUIECTB IO KX COCTaBy U CTPOEHHUIO K OIpenea€éHHOMY Kiaccy/Tpymnme
COEIMHEHUN (yraeBozopopl, KHCIIOPOJL " a30TcoepXkKallIne COEIMHEHMUS,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHNs), JaBaTh UM Ha3BaHUs M0 CUCTEMaTH4YEeCKOW HOMEHKJIAType
(IUPAC), a Takxe NPUBOAUTH TPUBUAIbHBIE HAa3BaHUs OTACIBHBIX OPraHMYECKUX BEIIECTB
(oTUieH, TpoNWJIeH, aleTUJeH, JSTUJICHIJIMKONb, TIUUEepuH, (eHon, Qopmanpaerun,
aleTalbJeTul, MypaBbUHAas KHUCIOTA, YKCyCHas KHCIIOTa, OJIEMHOBAas KHCIOTa, CTEapUHOBAs
KHCJIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpPMUPOBAHHOCTh YMEHHS ONPEIENISITh BUIBI XMMHUYECKOW CBS3M B OpPTraHMYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHS MPUMEHSTHh MOJIOKEHUS TEOPUH CTPOSHUS OPraHUYEeCKUX
BeniecTB A. M. bytiiepoBa i 00BbsICHEHHS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepu30oBaThb COCTaB, CTpoeHHe, (U3HUECKUe U
XUMHUYECKHE CBOWCTBA TUIMMMYHBIX MPEICTABUTENCH Pa3UYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, dTaHOJ, YTHJICHTINKOIb, TIUIEPUH, (SHOM, alleTalbIeTul, MypaBbUHAs U YKCYCHAs
KHUCTIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH



TEHETHUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX pPEaKIUud C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaThb HCTOYHUKU YTIIEBOJIOPOJIHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI MX NEPEPadOTKH M IMPAKTHYECKOE MPUMEHEHUE
IPOJYKTOB NEPEepadOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCICHUS MO XUMHYECKHM YPaBHEHHIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMU O H3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIIECTB
WM [IPOJYKTOB PEAKIIUN);

cOpPMUPOBAHHOCTh YMEHHUH BIIAJETh CHUCTEMOM 3HAHUN 00 OCHOBHBIX METOAAX
HAyYHOTO MO3HAHUS, MCIOIb3YeMbIX B XUMHH MPU M3yYCHUH BEIIECTB M XUMUYCCKUX SBICHUI
(HaOnrofieHue, UW3MEpEHUe, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CUCTEMHbBIC
XUMHUYECKHUE 3HAHUS JJIsl IPUHSATHUS PEIICHUA B KOHKPETHBIX )KM3HCHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMU U MX MIPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHUH COOJIIOIATh MPaBUIiIa MOJIb30BAHUS XUMHUYECKOUN MOCYI0N U
1abopaTopHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMH IO BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYICCKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBHIMOJIHATH XUMUYECKUN HKCIEPUMEHT
(IpeBpalIeHus] OPraHNYEeCKUX BEIIECTB MPU HATPEBAHUH, MOJIYYCHUE ATHIICHA U M3YYECHHUE €Tro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIECTB, JeHaTyparus OeJIKoB Mpu
HarpeBaHUH, IIBETHHIC PEAKIIMU OCITKOB) B COOTBETCTBHUHU C MPABWIAMHU TEXHHKH 0E30MaCHOCTH
npu OoOpallleHuu C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHWH COOTBETCTBYIOIIMX pEAKUUH u
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO WH(GOPMAITHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyTruX);

c(OPMHUPOBAHHOCTh YMEHHM COOII0JaTh MpaBWiIa 3KOJOTUYECKH 11€JIecOo00pa3HOro
MOBE/CHUA B OBITY M TPYAOBOM [EATENHHOCTH B IIENISIX COXPAHEHHs] CBOErO 3/I0POBbI U
OKpY’Karolie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JEHCTBHS Ha XKHBBIE OPTaHH3MBI
onpeAeNnéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
nmpuMepax CrocoObl YMEHBIICHUS M TPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS HA OpraHU3M
YeNIOBEKa;

JUIST OOYYAOIIUXCS ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 3JIOPOBBS: YMEHHE MPHUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUISL  CIIETIBIX M CIA0OBHASIIUX OOYYarOMIMXCS: YMEHHUE HCIOJIb30BaTh penbedHO-
TOUCYHYIO cucTeMy 0003HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gopmyt.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHA Kypca «OOm@as u HeopraHudeckas XHUMHs»
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTABISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, PO XHMMHUU B TO3HAHWUU SBJICHHA TPHUPOIBI, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHrsT TPAaKTHYECKUX 3aJad M OKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CHUCTEMOM XHMMHMUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIMOJAraroniue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O00BEM, BAJICHTHOCTh, DIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBsi3b (KOBaJIGHTHAs, HWOHHAs, MeTalInyeckas, BOJOPOAHAs),
KpUCTAJUIMYECKasi  peIIETKAa, TUIIBI XUMHYECKMX  PEaKLMH, pPacTBOp,  DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAsT TUCCOLMAIUS, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XMMUYECKOM  peaklMd, XHUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbI  (Teopus



JNIEKTPOJIUTUYECKON aucconuanuu, mnepuoaudeckuit 3akoH [I. . MenneneeBa, 3akoH
COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMsA M IPEBPAIICHHS DHEPTHH IPU XMMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM SI3bIK XMMHMH, MHUPOBO33PEHUYECKUE 3HAHUSA,
JeKalue B OCHOBE IIOHMMAaHHMA NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHMM,
(akTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301MacHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHWYECKUX BELECTB B OBITY M IPAKTUUECKON AEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTH YMEHUH BBISBIATH XapakTepHbIC MPU3HAKU TOHATHH, yCTaHABINBATh
UX B3aHMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOIME IMOHATHS IIPH ONHCAHUM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY AJIi COCTABICHMS
dopMyn BelIeCTB M ypaBHEHMH XWMHUYECKHX pPEaKLUUH, CHUCTEMAaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas M3BECTh, HErali€Has W3BECTb, IIUThEBAas COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCT, YMEHHH ONpEAETSATh BaJCHTHOCTh M  CTEHCHb OKHCIICHHS
XUMHUYECKHX JJIEMEHTOB B COCAMHEHMSX PA3JIMYHOIO COCTAaBa, BHUJ XMMHMUYECKOH CBS3U
(xoBaJIeHTHAasi, MIOHHAs, METAJUIMYECKasi, BOJAOPOHAs) B COCAUHEHMSX, THUI KPUCTAJUIMYECKOU
PELETKN KOHKPETHOI'O BelllecTBa (aTOMHas, MOJIEKYJIsIpHasi, HOHHAsI, METaJUIMYeCKast), XapakTep
Cpelibl B BOAHBIX pACTBOPAaX HEOPraHUYECKUX COEIMHEHUM;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIEKHOCTh HEOPIAaHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(OTEpHbIE THAPOKCHUIBI, COJIH);

COPMHPOBAHHOCTh YMEHUH pPACKpPBIBaTh CMBICI MEPUOAMYECKOTO 3akoHa /.
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMAaTU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OPMHPOBAHHOCTh YMEHUH XapakTepu3oBaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMHUUYECKHUX 3J1€MEHTOB /Jl.
. MenneneeBa, UCIONb3ysl MOHATHA «S-, P-, O-2JE€KTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUI MO nepuojaMm W rpynmnaM l[lepruogudeckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB /.
H. Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, MOJATBEPXKJIATh CYIIECTBOBaHHE
TEHETHUYECKOM CBA3M MEXIYy HEOPraHMYECKHMHU BEIIECTBAMU C IIOMOLIbK YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATh XUMHUECKUE PEAKIIMU MO PA3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymrolIuxX BEHIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJacTUIO KaTaJln3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTABIATh YPABHEHUSI pEaKUi pa3IMYHBIX TUIIOB, MTOJTHBIE
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUTBIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaxkuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCT YMEHHUI MPOBOAUTH PEAKIUH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii TOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIUH OT
pasNuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh XHUMHUYECKHE IPOLIECCHI, JIeKaIlue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYyYeHUsl CEPHOM KHMCIOThI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTh



npecTaBieHuid 00 OOIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH TPOBOJAMTH BBIUYUCICHHUS C HCIOJIb30BAaHUEM IOHSATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XMMHUYECKHX
peakIusaX, Macchl BELIeCTBA WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAcce
Wi 00bEMY OJTHOIO M3 YYaCTBYIOIIUX B PEAKLMHU BELIECTB, TEIUIOBOro >PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOaTh IIPaBUIIA MOJIb30BAHUSA XUMHUECKON MOCYI0H U
71a00paTOPHBIM 000PYIOBaHKUEM, A TAKXKE IpaBHJIa OOpAIEHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBAaTh M BBHINOJHATH XUMHUYECKUI SKCIIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINPEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO HHIUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeakIMd HOHHOro OOMEHa, KAaueCTBEHHbIE pEaKkIMH Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX
3ajau no Ttemam «Metamiel»y U «Hemeramnel») B COOTBETCTBUM C IPaBUJIAMM TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3ysiabTaThl XUMHUYECKOrO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

Cc(OPMHPOBAHHOCTh YMEHHUH KPUTHUECKH aHAJIM3MPOBAaTh XMMHUYECKYI0 HH(popMauo,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT U
JPYTHX);

C(pOPMHUPOBAHHOCTh YMEHHUH COOJIIOAATh MpPaBHJIA HKOJIOTHYECKH IEIIeCO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’Karollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUS HA JKHUBBIE OPraHU3MBbI
OTpe/IeNIEHHBIX BEIeCTB, MOHUMasl cMblcia nokasatens [1/IK, nmoscHATh Ha mpuMepax CrocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

Ui 00yYaromuXcs ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHATh
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMHUECKUX SIBICHUI;

Ul CHENbIX M CIa0OBUIAIMX OOy4aroIUXcs: yMEHHE HCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XuMuyeckux Gpopmyt.
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