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MNOSACHUTEJIBHASA 3AIIMCKA

[IporpaMmma Mo XWMHHM Ha YpOBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit
Odenepauun», TpeOOBaHUM K pe3yiabTaTaM  OCBOEHHS  (efepalibHOM  00pa3oBaTelIbHON
nporpaMmsl cpeaHero oodmero oOpasosanus (POII COO), nmpencraBieHHsix B degepanbHOM
rocygapcTBeHHOM oOpazoBatenbHoM crangapre COO, ¢ yuérom Konmenmmu mnpemnoaaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparmm,
peayin3yIoUMX OCHOBHbIE 00pa3oBaTeIbHbIE MPOTPaMMbl, 1 OCHOBHBIX 0JIO>KeHUN «CTpaTteruu
pasButus BocnuTaHusi B Poccuiickoii @enepanuu Ha nepuoxa no 2025 rona» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996-p.).

OcHOBY NOJAXO0JI0OB K pa3paboTKe MpOorpaMMbl IO XHMHH, K OIpENelIeHHI0 OOIIeH
CTpaTeruu 0O0y4eHusl, BOCOUTAHUS U Pa3BUTHUS O0Oy4arOIIMXCS CPEJACTBAMH y4eOHOTO IpeameTa
«Xumus» s 10-11 kmaccoB Ha 06a30BOM ypOBHE COCTaBMIJIM KOHUENTYaJIbHbBIE IOJOKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH IIeNiel, COJepXaHUs, pe3yabTaToOB OOy4YeHHUsS H
TpeOOBaHUI K YPOBHIO IIOJITOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHMe, IOJy4aeMO€ BBITYCKHMKaMu  0011e00pa30oBaTeIbHOM
OpraHM3aluM, SBISIETCS HEOTheMJIEMOM YacThl0o HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM ASTalloOM peaju3aldid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOUEBBIX
IIEHHOCTEH, TPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB IMPHUPOJIbI, (OPMUPOBAHUS MHPOBO33PEHUS U OOIIEH KyIbTYpbI
Yell0oBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3J0pOBbIO U
pUpoaHON cpere. Peanusyercs xuMuyeckoe o0pazoBaHue 00y4aromMuXcsi Ha YpOBHE CPEIHETO
obmiero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpenMeTra «XUMHUs», COIepKaHUE W MOCTPOCHUE
KOTOPOIO OIpeleNeHbl B MpOrpaMMe IO XUMHUHU € Y4ETOM CHELU(PUKM HAyKd XUMUH, €&
3HA4YeHUs B O3HAHUM MPUPOJIbI U B MaTEPUAIbHON KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHEro OOILIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOyl pojb B COBPEMEHHOM
IUBWIM3AIIMY, B CO3JaHUHM HOBOW 0a3bl MaTepuabHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(opMUpOBaHHE PALIMOHAIBHOTO HAYYHOT'O MBILUIEHUS, B CO3/JaHUE LIEIOCTHOTO IPEACTABICHUS
00 OKpYXarolleM MUpPE KaK O €IUHCTBE MPUPOIbI U YEIOBEKa, KOTOpOoe POPMUPYETCS B XUMHHU
Ha OCHOBE IOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JaCTAMU IIPUMEHEHMUSI.

TecHo B3auMoOnEHCTBYST C JPYTMMH €CTECTBEHHbIMH HayKaMM, XUMHs —CTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOIO Tpyxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHas XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HalpaBiieHa Ha pelleHHe MI0OaJbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS
YeJI0BEYeCTBA — ChIPbEBOM, SHEPreTUYECKOHM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B coorBercTBMM C OOmMMH LENsIMU U NPUHLUUIAMU CperHero oOmero ooOpa3oBaHus
conepxanue npeamera «Xumus» (10-11 kiacesl, 0a30BbIi YpOBEHb W3YyUEHHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HeoOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKIKOYEHHUS B JKU3Hb COLIMYMA,
MIPOJOJKEHHUs 00pa30BaHuUs B pa3IMUHbIX 001aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapnstomuMu  npeamera «XUMHA» SBISIIOTCS 0a3oBble Kypcbl — «OpraHundeckas
xuMus» U «O0m1ast 1 HeopraHuyeckast XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XUMUH (C BKIIIOUEHUEM
3HaHUH U3 o0uIel XMMHMM) U opraHndeckoil xumuu. GopMUpoBaHKUE JAHHON CHCTEMBbl 3HAHUHN
IpU HM3Yy4EHUU MpeaMeTa 00ecreuyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCErO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSATHIH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa coaepxkanus KypcoB — «Opranudeckast Xumusi» u «O0Imas 1 HeopraHueckast
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HAa OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHUIO
y4yeOHOTro Martepuana u OOyCJIOBJICHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHUEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XUMHH BEIECTBA
paccMaTpuBarOTCS Ha YPOBHE KJIACCHYECKON TEOPUM CTPOECHUS OPraHMYECKUX COEIUHEHMM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
CeeneHust 00 M3ydaeMbIX B KypC€ BEILIECTBaX JAlOTCSI B Pa3BUTHM — OT YIJIEBOJAOPOJOB 10
CIIOXKHBIX OMOJIOTUYECKH AaKTHBHBIX COCAMHCHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs TEpBOHAYAIHHBIC
MIPEJICTABJICHHUSI O XUMUYECKOU CBSI3H, KIacCH(PUKAITMOHHBIX TIPU3HAKAX BEIICCTB, 3aBUCHMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIIUU.

[Tox HOBBIM yIJIOM 3peHHS B IpeaMere «XuMus» 0a30BOTO YPOBHS PacCMaTPHBACTCS
W3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHUYECKUN MaTepual |
(haKkTOJIOTHUECKHE CBEJICHUS O BEIIECTBAX U XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast 1 HeopraHuyeckass XUMHs» OOydJaroluMCcsl MPEAOCTaBISAETCSI BOZMOKHOCTh OCO3HATh
3HAUEHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUYECKMX U METOJI0JIOTUYECKUX MO3UIINH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHEHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeit 1o
0OBSACHSIONIEN U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHHUM O BaOXHEWMIIMX BENIECTBAaX, X COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKIIUAX, UX CYIIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB aneMeHTaMH  COAEPKAHUSA, HWMEIOIIUMHA
KyJIbTYpOJOTHYECKUM W TPHUKIAJAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TTOHUMAHHIO
B3aMMOCBSI3W XUMUU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKOU JIEATEIILHOCTH YEJIOBEKAa, CIMOCOOCTBYIOT BOCHHTAHHUIO YBAXXEHHUS K MPOIIECCY
TBOpUYECTBA B 00JACTU TEOPUM M NMPAKTHUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH €€ Ui MOMOJIHEHUs 3HAHUM, pelIeHHs
VMHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIIEN0BATENIbCKUX 3a4ad. B memom coxepxkanue
yueOHOro npeaMera «XUMHsD TaHHOTO YPOBHS MU3Yy4EHHUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMaHUS (PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHMYECKOTO M OPraHMYecKOro Mupa, oOycIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX ABJICHHUI MyTEM dKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU IMPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUM IKOJIOTMYECKUX MPOoOJeM, a Takxke MmpobiieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTepUaOB.

B mnnane pemieHuss 3agad  BOCHHTAHHWS, Pa3BUTHUS U COLMAIM3AIUH  OOYYarOLIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU HOJAXOJbl K ONPEAEICHUIO COJEpPKAaHUS U TOCTPOEHU S
npeaMeTa mpeaycMaTpuBaoT (GOpMHUPOBAHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEILHOCTH: pEIIeHUs MpoOeM, MOUCKa, aHAIu3a 1
00paboTkn wmH(bOpMAIUK, HEOOXOMUMBIX [UII TPHOOPETCHHS OMbITa IPAKTUYECKOW U
HCCIEA0BATENIbCKOM AESITENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMUMU.

B nmpakTuke npenojaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, Tak U
Ha YpOBHE cpemHero oOmiero o00pa3oBaHusi, TMPU  ONPENEICHUH  COJEpKaTeIbHON
XapaKTEePUCTUKU LeJlell M3ydeHUs MpeAMeTa HaIpaBICHUEM IEPBOCTENEHHOM 3HAYMMOCTH
TPaAULIMOHHO Tpu3Ha&Tcss (GOPMUPOBAHHE OCHOB XMMHUYECKOW HayKd Kak oO0mactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa M KakK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAWYECKOW TOYKM 3pEHUsS TakKOM MOJIXOJ K
OTIPENICTICHUIO 1IeJIEN U3YUYECHHS TIPEIMETA SABIISIETCS BIIOJHE ONPABIAHHBIM.

CornacHO AaHHOW TOYKE 3pEHUs TJIABHBIMU IIEJIAMHM W3y4eHHUsl mpeaMera «XuMus» Ha
6azoBom ypoBHe (10-11 ki1.) sBIsIOTCA:

(hopMHUpOBaHHE CHUCTEMBI XMMHYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTABIISIIONICH €CTECTBEHHO-
HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOHW JEKAT KIIIOUEBHIE MOHATHS, (yHIaMEHTAIbHbBIE



3aKOHBI W TEOPHH XUMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M IMOHUMAHHE CYI[HOCTH
JTOCTYIHBIX 0000IIEeHNI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C HCTOpHEH WX
pPa3BHUTHS U CTAHOBJIICHUS;

dbopMHUpOBaHWE M pa3BUTHE MPEJACTABICHU O HAYYHBIX METOJaX ITO3HAHUS BEUIECTB U
XUMHYECKUX PEAKIUi, HEOOXOIUMBIX JUIsl MPUOOPETEHUST YMEHUH OPHEHTHUPOBATHCS B MHPE
BEIIECTB W XUMHUYCCKUX SIBJICHUW, HMMCIOIIUX MECTO B TIPHPOJE, B TPAKTHUECKOU U
MMOBCEIHEBHOMN JKU3HU;

pa3BUTHE YMEHUH M CIIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HaONIONEHHEM U OOBSICHEHUEM
XUMHYECKOTO IKCIIEPHUMEHTA, COOTIOICHIEM MTPaBUII 0€3011acHOTO OOpPAIIeHHUsI C BEIECTBAMHU.

Hapsiny ¢ atum, conepratesibHas XapakTepUCTUKA LENed U 3a7ay U3yuyeHUs IpeJMeTa B
MpOrpaMMe 10 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPHUTETAMU
B cucTeMe cpenHero obmiero oOpazoBaHusi. CerojHs B MpENOJaBaHUUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYCCKOW KOMIIOHEHTE COJIEpKaHusi OOydeHwUs,
OpPMEHTHUPOBAHHONW Ha TOJTOTOBKY BBINTYCKHHKA 0O0I[e00pa3oBaTeIbHOM  OpraHu3aIliy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHSMHU aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KU3HU JIIS PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBa3m ¢ ITUM TpUW UW3ydEeHWUW TpenaMera «XHMHS» JIOMHHHPYIOIIEEe 3HAueHUE
MIPUOOPETAIOT TaKue 1eNIN U 3aa4uu, KakK:

ajanranus  o0y4aloIIMXCS K  YCJIOBUSIM  JUHAMHYHO  DPa3BUBAIOLIETOCS  MHpa,
dbopMupOBaHUE WHTEIJIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3OBaHMIO,
COTPYJHHYECTBY, CAMOCTOSITCIbHOMY TMPUHATHIO TPaMOTHBIX pPEIICHWA B KOHKPETHBIX
YKU3HEHHBIX CHTYAIlUIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

dbopMupoBaHre y OOy4yarolUXCs KIIOYEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
MMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE /ISl PA3IUYHBIX BUJOB JIEATEIBHOCTH: PEIICHUs MpooiieM,
MOMCKa, aHanu3a W o00paboTku wuHMOpMAIMKU, HEOOXOMUMBIX [UIsi TPUOOPETEHHs] OTIBITA
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TAaKKe JJIS OLEHKHU C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpPraHu3M 4YeJIOBeKa U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
00yJaroImuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpEeTaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHBIE HHPOPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a Y4eOHOM M Hay4YHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJICp’KaHNUS;

(hopMHpOBaHKE U PA3BUTHE Yy 00YYAIOIIMXCS aCCOIMATUBHOIO U JIOTHUECKOTO MBIIIJICHHUS,
HaOMIOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTHU, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEJICHUN XUMHUYECKOTO KCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYarommxcs YOSKIEHHOCTH B T'YMaHUCTHMUYECKOW HAaIpaBICHHOCTH
XUMHH, €€ BaXHOH pOJM B  PEIIEHUH TIIOOAIBHBIX OpoOJieM  PalMOHAIBHOTO
MIPUPOIOIONIBE30BAHUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpEKHOTO OTHOIICHUS K TPUPOJE U CBOEMY
3I0pPOBBIO, @ TAKXKE MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN Ui MPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYAIUSIX, CBA3AHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yuebnoMm muiane cpeanero oOmiero oOpa3oBaHHs MpeAMET «XUMHUs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yuClIO 4acoB, OTBEAEHHBIX JUTSI M3YYEHHs] XUMHUH, Ha 0a30BOM ypPOBHE CPEIHEro
obmero obpaszoBanus, coctaiseT 68 yacos: B 10 kmacce — 34 gaca (1 yac B Hegenio), B 11
knacce — 34 vaca (1 gac B HeJento).

COJEPKAHUE OBYYEHUA

10 KJIACC



OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

IIpeamer opraHudecko XuUMHUHU: €€ BO3HUKHOBEHHME, pa3BUTHE M  3HAYCHUE
B IIOJIyYEHUH HOBBIX BELIECTB U MaTepHasoB. TeopHsl CTPOEHUS OPraHUYECKHX COEIUHEHHUH A.
M. byrnepoBa, e€ ocHOBHbIC MojoxeHUS. CTpyKTypHBIE (DOpPMYIBI OPraHUYECKUX BEIIECTB.
I'omounorust, u3omepus. XuMHueckas CBSI3b B OPraHUYECKUX COCAMHEHMUSIX — OJUHApHBbIE U
KpaTHbIE CBS3H.

[IpencraBnenne o kiaccupuKauy OpraHuIecKuX BeniecTs. HOMeHKIaTypa opraHn4eckux
COEIMHEHUI (cuUcTemMaTuyeckas) M TpHUBHAJIbHBIE HA3BaHMsI BAXKHEHIIMX IpeACTaBUTENEH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BELIECTB M WX NPEBPAIEHUN: 03HAKOMJIEHHE C
o0Opa3maMu OpraHMYECKHX BEIIECTB W MaTepHajlaMHd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYJ
OpraHMYECKHUX BELIECTB, HaONIIOIEHUE U ONMCAHHWE JIEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHUE, T'OMOJIOTHYECKMH pPsA. MeTraH M 3TaH — MpocTennine
MPE/ICTaBUTENIN aJKaHOB: (pU3MUEeCKWe W XMMHMUYECKHE CBOMCTBA (peaklUMM 3aMElIeHUus |
TOpPEHUs), HaX0Xk/I€HNE B IPUPO/IE, MOTYYEHNE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKNN psAf. DTUJIEH U MPONWIEH — IMPOCTEHIINE
MPEJICTaBUTENN AJIKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIMMEPHU3aLIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaXKHEHIINE XUMHUYECKHE
cBOICTBa (peakius noauMmepusanun). [lomydyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTpPOEHHS, TOMOJIOTHYECKHH psa. AleTuieH —
MPOCTEHINNIA TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHHE, (PU3UIECKUE U XUMHYECKHE CBOICTBA
(peakuuy ruIpUpOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U ITPUMEHEHHE.

Apensl. beHzois: cocraB, cTpoeHHE, (U3MYECKHME W XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), TMOJydeHHE WU HpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpo8aHus), noayienue u
npumenenue. TOKCHYHOCTb  apeHOB. ['eHeTHyeckass  CBs3b  MEXKAY  YIVIEBOJOPOJAMH,
MIPUHAUICKAMMH K pa3JINYHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKH YIIIeBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHBIE HE(TSIHBIC Ta3bl.
Hedrp u e€ mnpoucxoxnmenue. CnocoObl TniepepabOTKH HEePTH: TMEperoHka, KPEKUHT
(TepMuyeckuii, KaTadTUTHUECKUit), muposu3. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIyKTHI €ro nepepaboTKu.

OKCIEPUMEHTAIbHBIE METO/bl M3YUYEHUS] BELIECTB W WX MPEBPALICHUN: O3HAKOMIICHHUE C
oOpa3lamu MmiacTMacc, KaydykoB U pe3uHbl, Koyuiekiuu «HepTb» u «Yromas», MoaeIupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB W TaJIOT€HOMPOU3BOJHBIX, IPOBEICHUE NPAKTUYECKONH pPabOThI:
MOJIYy4YEHHUE 3TUIICHA U U3YYEHUE €TI0 CBOUCTB.

Pacué€rnbie 3aauu.

Borunicnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00BEMa, KOJIMYECTBA
MCXOJHOTO BEIIeCTBA WM MPOAYKTa PEaKIUMU IO HM3BECTHBIM Macce, 00bEMY, KOIHUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:kamme oprannyeckue coeiMHeHUs

[IpenenvHble OAHOATOMHBIE CHHMPTHI. METAaHOI M 3TaHOJ: CTpPOEHME, (PU3NYECKHe U
XUMUYECKHE CBOMCTBa (pPEakUMU C aKTUBHBIMU METajslaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),
IIpuMeHeHne. BogopoiHble cBSA3M MEXIy MOJIEKYJIaMH CIUPTOB. J[elicTBHE METaHOJIa U dTaHOJIa
Ha OpraHMU3M 4YeJIOBEKa.

MHOroaToMHbl€ CHUPTHL. ODTWICHITIUKOAb U TJIMIEPUH: CTpoeHHe, (usznyeckue u
XUMUYECKHE CBOICTBA (B3aUMO/IEHCTBIE CO IETOYHBIMHM METAJIJIAMU, KAaUeCTBEHHAsl Peaklns Ha
MHOTOATOMHBIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMmeHeHuwe raunepuHa u
STUJICHTJIUKOJIS.




@eHoJI: CTpOEHHE MOJIEKYJbl, (DU3UYECKHEe W XHUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penona.

Anpnerunbl M kemoHwvl. DopManbIeTuia, aUETANBJICTUI: CTPOCHHUE, (PHU3HUECKUE H
XMMHMUYECKHE CBONCTBA (PEaKLMM OKHMCIEHUS U BOCCTAHOBJIEHMS, KAau€CTBEHHBIE PEAKILIUH),
[IOJIy4Y€HUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeeIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAsl U YKCYCHasi KUCIJIOTBI:
CTpOeHHUE, PU3NUECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIINE TS KJIacca KHCIIOT, PeaKIus
TepuHKaANNN), TONydeHHe W nupuMeHeHne. CTeapuHOBas W OJCHMHOBAs KHUCIOTHI Kak
MPEJCTaBUTENN BBICIIUX KapOOHOBBIX KHUCIOT. Mbljla KaK COJIHM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

Crnoxnble 3UpPHl KaK MPOU3BOJHBIC KApOOHOBBIX KUCIOT. [ MAPOIU3 CIOXKHBIX 3(PUpOB.
Kupsr. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb KUPOB.

VYrneBojpl: cocTaB, KiaccuuKalys yriieBoJoB (MOHO-, - U ToJurcaxapu/sl). ['moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcunom Meau(ll), okucieHne amMMHAayHBIM PacTBOPOM
okcunma cepedpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXJICHHE B TMPHUPOJE,
npuMeHeHue, ouosornueckast poib. orocunres. DpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmronosa kak npupojHble noaumepbl. CTpoeHre Kpaxmaia U IeJITH0I03blI.
duznyeckne U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KAUeCTBEHHAs PEAKIHsI C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOJIbl M3YYeHMs] BEUIECTB W MX MPEBPAILEHUI: MpOoBeIeHUE,
HaOIO/IeHNe W OMMCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHWE CIHPTOB, KaueCTBEHHBIE
peakuuu OJHOATOMHBIX CIHMPTOB (OKHUcIeHHe dTaHoja okcujaoMm wmenu(ll)), MHOroaToMHBIX
cnupToB (B3aumojelcTBue rmuepuHa ¢ ruapokcuaom wmeau(Il)), anpnernnoB (okucineHue
aMMHUa4HbIM pacTBopoM okcuga cepedpa(l) u ruapoxcumom wmeau(ll), B3ammoneiicTue
Kpaxmaja C HWOJOM), TMPOBEJACHUE TMPAKTUUECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBIL.

Pacuérnble 3agaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WM MPOJYKTa PEAKIMU [0 H3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOJYKTOB PEAKLIUN).

A3zoTcoaeprkale OpraHn4ecKue CoeANHEHMSI.

AMMHOKHCIIOTBI Kak aM(pOTEpHbIE OpraHuYeckre coequHeHus. Pu3ndeckue 1 XUMHUECKUe
CBOMCTBA aMHHOKUCIOT (Ha NpHMepe ITMIMHA). buojoruuyeckoe 3HaYeHHE AMHUHOKHCIOT.
IlenTnael.

benku kak npupoaHbIE BBICOKOMOJEKYIspHble coeanHeHus. IlepBuuHas, BTOpUYHas U
TpeTU4Has CTPYKTypa OeiakoB. XHMHMUYECKHE CBONCTBA OEJIKOB: TMIPOJIN3, JeHaTypalus,
Ka4yeCTBEHHbIE PEAKIIUU Ha OEJIKH.

OKclepUMEHTaIbHbIE METOJIbl M3YYEHHUs BELIECTB M MX NPEBpallleHHi: HaOIofeHue U
ONMCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OENKOB IpU HarpeBaHWH, LBETHbIE
peakiuu OeIKOB.

BbicokoMoieKkyIsIpHbIE COeNHEHMS

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJICKYJISPHBIX COECIUHEHUH: MOHOMEp, MOJIMMED,
CTPYKTYpHO€ 3BEHO, CTEMEHb IOJMMEpPU3ALK, CpeIHsAs MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEpHU3aLis U OJUKOHICHCALUS.

OKcIepUMEHTAIbHbIE METO/Ibl W3YYSHMs BEIIECTB M UX NPEBPALICHUH: 03HAKOMJICHHE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MeXIpeIMeTHbIE CBA3H.

Peanuzanus MeXnpeaAMETHBIX CBSI3ed MpHM M3y4eHHM opraHudeckoi xumuu B 10 kmacce
OCYIIECTBIISICTCS 4Yepe3 HCMOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak H
MOHATHUH, SABJISIOIINXCS CUCTEMHBIMHU JJIS1 OT/AEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.




OOmie ecTeCTBEHHO-HAy4YHBIC IOHATHUS: SBJICHWE, HAy4HBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIACCH(PUKALUsi, MEePUOJUYHOCTh, HAOIIOJCHUE, H3MEpEHHe,
HKCTIIEPUMEHT, MOJICTUPOBAHHUE.

dwusmKa: MaTepusi, SHEPTHs, Macca, aTOM, IEKTPOH, MOJIEKYJa, SHEPTeTUIECKUI YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AUHUIIBI
UX U3MEPEHUSI.

buonorusi: knerka, opraHusM, Omocdepa, oOMeH BemiecTB B opraHu3Me, (HOTOCHHTES,
OMOJIOTUYECKN aKTUBHBIC BEIeCTBa (OCIIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

TexHONOTHs: MHUIEBbIe MPOTYKTHI, OCHOBBI PAIlHOHAIILHOTO TUTAHUs, MOIOIINAE CPENICTBA,
JICKapCTBEHHBIE M KOCMETHYECKHUE TpernapaThl, MaTepruabl U3 UICKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMUSA

TeopeTrudeckne 0CHOBbI XMMHHU

XuMuyeckuil aneMeHT. AtoM. Sapo aroma, H30TONBL. DJIEKTpPOHHAs 000JO0YKa.
DHepreTUyecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOECHHOCTH
pacrmpeiefieHus AJIEKTPOHOB MO OPOHWTANIAM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DneKkTpoHHas KOH(PHUTypalusi aTOMOB.

[lepmognueckuit 3akoH u Ilepmoanueckas cucTtemMa XHMHYECKUX dieMeHTOB [l
N. MengeneeBa. CBsi3zb NEPUOAUYECKOTO 3aKOoHa M Ilepmoauyeckoil CHUCTEMbl XMMHUYECKHX
anemeHToB J[. . MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEHIECTB
0 Tpynnam M nepuojiaM. 3HadeHHe NepUOJUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHYECKash CBs3b. BUAB XUMHYECKOW CBS3M (KOBaJCHTHAs
HEeMnoJIApHasl U TOJspHAas, MOHHAasA, MeTajuinyeckas). MexaHusmbl 00pa30BaHUS KOBaJIEHTHOM
XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTH.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKUcaeHUs. IOHbI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THWIBI KPUCTAJUIMUECKUX PEHIETOK. 3aBUCUMOCTb CBOWCTBAa BEIIECTB OT THUIIA
KPUCTAJTTNYECKON PEIIETKHU.

[Tonsitie o nmucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOphl. MaccoBas 101
BEI[ECTBA B PacTBOPE.

Knaccudukanuss Heopranuueckux coenuHeHuidl. HomeHknatypa HeOpraHM4ecKHX
BelecTB. ['eHeTnyeckass CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKANIUX K Pa3TUYHBIM
KJIaccaM.

Xumuyeckas peakius. Knaccudukanus XMMHUYECKUX pEaKlIHMi B HEOPraHUYECKOW U
OpPraHMYECKON XUMUU. 3aKOH COXPAHEHMsI MACChl BEIIECTB, 3aKOH COXPAHEHMsI U TIPEeBpaIleHUs
SHEPrUM MPU XUMUYECKUX PEAKITUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3luyHbIX (pakTopoB. OOpaTuMble pEaKIIUH.
Xumuyeckoe paBHoBecHue. DakTOpbl, BIUAIOIIME HA COCTOSHHE XHMHYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

DnexTponuTHueckas aucconuanus. CuipHble U cinalbie dIeKTpoauThl. Cpeaa BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, I11eJI0OUHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHMs] BELIECTB M UX MNPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuomuueckast cuctema xumudeckux snemeHToB J[. . MeHneneeBa», u3zydeHue
MoJeNel KPUCTAIUIMYECKUX pemEToK, HAOMIOJeHHEe U ONHCAHHE JEMOHCTPAIIMOHHBIX U
1abopaTOPHBIX OMBITOB (pa3joKeHHe MEePOKCHAa BOJOpOJa B TMPUCYTCTBUU KaTalu3aropa,
OIpe/ieJIEHUE Cpeibl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAMKATOPA, PEAKIIUU




HMOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUe pa3nuyHbX (aKTOPOB Ha
CKOPOCTb XUMHUUYECKON PEaKLIUumy.

PacuérHble 3aauu.

Pacuérel 10 ypaBHEHHUSM XUMHUYECKUX PEAKIUH, B TOM YUCIIE TEPMOXUMUYECKUAE PACUYETHI,
pacuéTel ¢ UCIIOJIb30BAHNEM TIOHATHUS «MACCOBasi J0JIsl BELIECTBAY.

Heoprannueckasi xumust

Hewmerannel. [lonoxxenne Hemetaios B [leproauueckoii cucteMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpOCHUsSI aToMoB. Du3nMyeckue CBOWCTBA HEMETAJUIOB.
AoTponisl HEeMETauIoB (Ha IpuUMepe KUCIopoia, cepsl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAIOB (TaJlOTEHOB, cephl, a3ora, docdopa,
yriaepoja U KpeMHHMsI) U UX COEUHEHUN (OKCUI0B, KUCIOPOICOAEPKALUX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenue metaisioB B Ilepuoauyeckoil cucteMe XUMUYECKUX AJIEeMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOCHMSI AIIEKTPOHHBIX 000JI0YeKk aTOMOB MeTauioB. OoOmue
¢uznueckue cpoiictBa MeTaiioB. CIulaBbl METAIOB. DJIEKTPOXMMHUYECKUN psij HaNpsyKEeHUN
METaJJIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATPHM, KaJuii, KaJdbllUid, MarHHi,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U X COCTMHEHUN.

O61ue criocoObl Moay4eHHus MeTauioB. [IpruMeHeHne MeTamuioB B ObITY U TEXHUKE.

OKCHEPUMEHTAIbHBIC METOJbl HM3YYCHHs BEIIECTB W WX MPEBPAIICHUN: H3yYCHUE
KoJulekuuu «MeTauibl M CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEHIeHHE SKCIEPUMEHTAIbHBIX
3aja4y, HaONIOJleHWe M  ONHMCAaHUWE JEMOHCTPAlMOHHBIX U  JAOOPATOPHBIX  OMBITOB
(B3auMoelicTBUE TUIAPOKCHIA ATIOMUHUS C PAcTBOpaMH KHCIOT U LIEJNOYel, KaueCTBEHHbIE
peaxkuy Ha KaTHOHBI METAaJLJIOB).

PacuérHeble 3a1aum.

Pacuérbl macchl BelecTBa WM 00bEMaA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKI1H, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Pone xumMum B obecrieueHUN SKOJOTHYECKOM, SHEPTETUUECKOU U MHIIEBONW OE30TIaCHOCTH,
pa3BUTUU MeAMIUHbL. [loHATME O HayuyHBIX METOJAaxX I103HAHUS BEUIECTB M XUMHUYECKHUX
peaKIui.

[IpencraBnenuss o0 oOOMMX HAyYHBIX MPUHLHUINAX T[POMBIIUIEHHOTO MOJTYYCHHUS
BAKHEMILINUX BEUIECTB.

UenoBek B MHUpE BEIIECTB U MAaTE€pUAJOB: BaXKHEHUIIME CTPOUTEIbHBIE MaTEpHUalbl,
KOHCTPYKLIMOHHBIE MaTepHallbl, KPackH, CTEKJIO, KepaMHKa, MaTepHaslbl Ul SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUUYECKHE U MUHEPATIbHBIC yI0OpEHUSI.

XuUMHUS M 370pPOBbE YEJOBEKA: IPAaBWJIA HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IpEnaparos,
mpaBuiia 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMUU B MMOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMeTHBIX CBsI3ed NpU M3YUYEeHUU OOIIel M HEOPraHUYEeCKOW XMMHH B
11 xmacce ocymiecTBIsETCS Yepe3 MUCHOIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK W MOHATHUH, SBJISIOUUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO11e ecTecCTBeHHO-HAYYHbIE TIOHSTHS: HayYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, KIacCHU(pHUKaAIus, MEePHUOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEPEHUE, SIBJICHUE.

®du3nka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIL,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUUYECKH YpPOBEHb, BEIECTBO, TeNO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, (GU3NUECKUE BEIMYMHBI U €IMHUIIBI UX U3MEPEHUsI, CKOPOCTb.




buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTaMHUHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPO/IBL, TIOJIE3HBIE HCKOMIAeMbI€, TOIUIMBO, PECYPCHI.

TexHosorus: XuMu4ecKast POMbBILIUIEHHOCTb, METAJUTYPrusl, IPOU3BOJCTBO CTPOUTEIBHBIX

MaTrepuaioB, CEIIbCKOXO03SMCTBEHHOE mpoun3BOACTBO, nuuieBas MMPOMBIIIJICHHOCTD,
(bapMaIIeBTI/I‘-IeCKaFI IMPOMBIIIJIICHHOCTD, IMpou3BOACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKLIMOHHBIX Marcpuralion, OJICKTPOHHAA IMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOEHUS O0O0ydaroIUMHUCA
IIporpaMM cpejHero o0miero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOW [uid pa3paldOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOXO0/I.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOCHMSI Mpenmera «XHUMHs» Ha YpPOBHE CpelHero ooOimero o0Opa3oBaHUs
BbIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

O0CO3HaHUE OOYYAIOIIMMUCS POCCHMCKON TPa)kKAaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEJIEIICHHUIO;

HaJIMYHe MOTHUBAITUH K 00YUECHHIO;,

I[eJICHATPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HAa OCHOBE KITFOYEBBIX
[IEHHOCTEH U UCTOPUUYECKHUX TPAAULIMK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTb OOY4YarOUIMXCSl PYKOBOJACTBOBATHCA B CBOCH JEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLUIUMH LEJIOCTHOW CHUCTEME XUMHUYECKOTO
00pazoBaHUs;

HaJIMYMe IPABOCO3HAHUS HKOJOTMYECKOM KyJIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH J)KU3HEHHBIE IJIaHbI.

JIMuyHOCTHBIE pPE3yJNbTaThl OCBOEHMs MpenMeTa «XHMHS» JOCTUTAlTCsl B E€IUHCTBE
yu4eOHOH M BOCHMTATEIBHOW JEATENBHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMM M HJEaJaMH POCCUICKOro
IPaXXJIaHCKOro OOIIecTBa, NPUHATHIMH B OOILECTBE HOPMaMU U IPaBUJIAMU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOI'O CTAHOBIICHUS
JMYHOCTHU O0Y4YarOLINXCSL.

JInuHOCTHBIE pe3ybTaThl OCBOEHUS IpeaMeTa «XUMUS» OTPaKarT c(HhOPMUPOBAHHOCTb
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [ESITeNbHOCTH OOy4arouxcs M0 pean3aluu
IIPUHATBIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaKIaHCKOro BOCIHHUTAHMSA:

0CO3HaHMs 00YYAIOLUMKCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTAaBICHUS O COLMAJIBHBIX HOPMAax M HpaBUIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEILHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHbBIX 3371a4, BHINOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTHKY U apTyMEHThI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIHTAHMS

LIEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAyYHOMY HACIEAUI0 OTEeYECTBEHHOM
XUMUH;



YBOKEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTIDKCHHUS HAyKW €CTh Pe3yJbTaT JIUTEIbHBIX HAOIIOJICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, TMTOCTOSIHHOTO TPYy/1a YIEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABATEIBHBIX MOTHBOB B TMOJYYCHHHW U TOCICIYIOMIEM aHaJIM3e
MH(OPMAIIUU O TEPETOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, 3TUYCCKOTO ITOBEACHHUS,

CIIOCOOHOCTH  OIICHWBATh CHUTYallMH, CBS3aHHbIC C XUMHYCCKAMHU  SIBJICHHSIMH,
U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh HA MOPATHHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEIEHWE M TIOCTYIKH CBOUX TOBApUINCH C TO3HUITHMA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX TOCTYITKOB;

4) popMupoBaHUsI KYJIbTYPbI 3[I0POBbSI:

MMOHMMAaHMS TIEHHOCTEH 30pOBOrO0 M 0€30MacHOro o0Opasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOMIO/IeHNs TPaBWJI O€30IMaCHOTO OOpAIIeHHs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MMOHUMAHMS TICHHOCTH TIPAaBWJI WHIWBHIYyaTbHOTO ¥ KOJUICKTUBHOTO 0€30I1acHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAFOIINX 37I0POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUNA W HENPHITHS BPEIHBIX TPUBBIYCK (YIMOTPEOICHHS aJKOTOJIS,
HapKOTHUKOB, KYpEHHs);

5) Tpy/10BOro BOCIIUTAHUSI:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B  Y4eOHO-HCCIIEOBATEILCKON JCSTEITLHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEIIHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PpEUICHUMM MPaKTHUYECKUX 3a7ad COLUaIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPaKTUYECKOMY H3y4YeHHIO Ipodeccuil pa3audHOTO poja, B TOM 4HCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYalIbHOW TPAaeKTOPHUH 0Opa3oBaHUS,
Oyaymieil mpodeccuu U peanu3aui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUSI:

9KOJIOTHYECKHU 11e1ec000pa3HOro OTHOUICHHS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HH Ha 3emiie;

MMOHUMAaHUS TJI00ATBHOTO XapaKTepa HKOJIOTHMUECKUX MPoOieM, BIUSHUS SKOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHON CPEIbL;

OCO3HaHHUS HEOOXOJUMOCTH UCTOJIb30BaHUs JOCTHKCHUM XUMHH JUIsl PEIICHUS BOIIPOCOB
paIOHAaIBLHOTO MIPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHUS JCUCTBUN, MPUHOCSIIUX BpEeA OKpYXKarolled MPUPOAHON cpere,
YMEHHUsSI TPOTHO3MPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE TOCIEACTBHS MPEANPUHUMAECMBIX
JIEUCTBUHN U NPEAOTBPAIATh HUX;

HaJIW4Yus Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYIbTYpHI, OTbBITA
NESITebHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOTOTUH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMHUPOBAHHOCTH MHUPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHMs Chenu(UK XUMHHM KaK HayKd, OCO3HaHHS €€ poju B (HOopMHpOBaAHHUH
paIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUHU IIETIOCTHOTO MPEACTABIEHUS 00 OKPYKaOIIEeM



MHpE KaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS,

yOXKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH JUIS COBPEMEHHOW NMBUJIM3ALMU: B e
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJIM B CO3JaHUM HOBOW 0a3zbl MaTepuaIbHOMN
KYJIBTYpPBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecTieYeHn! YCIOBHI YCHEIIHOTO TPYJAa U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaKJOTO 4YJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: [IOHMMAHHs CYHIHOCTH METOJOB IIO3HAHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJYYaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUs SIBICHUM OKPYKAIOLIEro MHpa U MPOUCXOISAIIHUX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCII0JIb30BaTh XUMUUECKHUE 3HAHUS JUISl peleHus poOieM
B p€aJIbHBIX KU3HEHHBIX CUTYaLIHsIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOMN JAESITEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENMpPEpPhIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW MO XUMHUH B COOTBETCTBUU C JKM3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJda B pasduuHbIX cdepax npodecCHOHaATbHON
NEeSATENBHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIE pPe3yJIbTaThl OCBOCHHUS Y4eOHOTro mpeameTa «XHWMHS» Ha YPOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBbIC JUIT (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILIAHAPHBIC
(MeXIIpeIMETHBIC) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienuUKy METOJIOB TIO3HAHUS, MCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaX (MaTepHsl, BEIIECTBO,
SHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICIOBAaHNE, HAOIIOICHNEe, U3MEPECHUE, SIKCIICPUMEHT U JIPYTHE);

YHHBEpCAIbHBIC yueOHbIe JIEACTBUS (To3HaBaTEIbHBIC, KOMMYHHUKATHBHbBIE,
peryJIATHBHBIC), oOOecreynBaronue QGopMUpoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COIMAJILHOM KOMITETCHIIMH 00yJaronuXcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ HCIOJIB30BaTh  OCBOCHHBIC  MEKIUCIUILUIMHAPHEIC,
MHPOBO33PECHUYCCKUE 3HAHUS M YHHBEpCaJbHbIC YydYcOHBIC JEHUCTBHS B I103HABATCIBHOU U
COILIMAJILHOM MTPAKTHKE.

MertanpeaMeTHbIe pPe3yJIbTaThl OTPa)XKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMH U PETYJISITHBHBIMU JICHCTBHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (pOpMYIIMpOBaTh U aKTyalM3UpPOBAaTh MPOOJIEeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsATh LeN JAEATeNIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMHU;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUM TMPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIICIATh
XapaKTepHble MPU3HAKKM TOHATHI M YCTAaHABIMBATH MUX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS ISl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKAIIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

YCTaHaBIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;



CTPOWTH JIOTUYECKHE DPACCYXKACHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, IO aHAJIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/IbI M 3aKJIFOYCHHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, MCIIOJIb3YeMble B XMMHHU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIeNH, TPe0OPa30BBIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTAa,
XAMUYecKass (QopMylia, ypaBHEHHE XHMHYECKOW peaknuu — TPU pPEHICHHd Y4eOHBIX
MO3HABATENBHBIX M TPAKTUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHBIC MOJEIBbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCI€eA0BaTENbCKUE eiCTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O NTO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIMIA;

dbopmynmupoBaTh WENW W 33Ja4d  HMCCIEJOBAaHUS, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIBHO C(HOPMYJIUPOBAHHBIE BOIPOCHl B KaUECTBE MHCTPYMEHTA [O3HAHUS U OCHOBBI
st POPMUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIFHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIIAJIETh HABBIKAMU CaMOCTOSITEJIHHOTO IUIAHUPOBAHHUS M TIPOBENCHUS YYCHHUYECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 32 XOJOM IpOIIEcca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €ro pe3ynapTaT, (popmMyaupoBaTh OOOOIIEHHS U BbBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEAOBaHMsI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAEIaHHON
pabore;

MPUOOpPETaTh OMNBIT YYEHWYECKOM HCCIIEeI0BAaTENbCKOM M TNPOEKTHON JeATeIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pEelIeHUs
MPAKTUIECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHBIX METOIOB TIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHUPOBATHCSI B  PAa3IMYHBIX HMCTOYHUKAX WHPOpManuu (HAYyYHO-TIOMYJISIpHAS
JuTepaTypa XMMHYECKOTO COJepXaHHs, CIpaBOYHble mocobus, pecypcbl HWHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampockl M NPUMEHATh pa3IMYHbIE METOJAbI MpPH TOUCKE U OTOOpe
nHpopMalry, He0OX0AUMOM /1JIsl BBITIOTHEHUSI YUeOHBIX 3a7a4 ONpeAeEHHOTO TUTIA;

MpUOOpETaTh OMBIT UCHOJIB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOUpATh ONTUMAIBLHYIO (pOopMy TIpeAcTaBiIeHUsT HHPOPMAITUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4YHBIM SI3bIK B KauyecTBE CpeAcTBa Ipu paboTe C XUMHUYECKOM
uHdopmaluen: TPUMEHATh MEXNpeAMeTHble ((hU3MYecKue M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (hopMyIIbI, a00OpEBUATYPBI, HOMEHKIATYPY;

MCII0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATIISAHOCTH.

OBiiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

3aJaBaTh  BONPOCHI IO  CYIIECTBY oOOCyXJaeMoll TemMbl B  XOA€ JAManora
W/WIKA JIUCKYCCUM, BBICKa3blBaTh HJEH, (OPMYIHPOBATH CBOM IPEUIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS PEATI0KEHHOM 3a1auu;

BBICTYNIaTh C INpE3EHTAalMel pe3yibTaToOB IO03HABATEIbHON NESTEIbHOCTH, MOJIyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPU  BBINOJHEHUHM XHMHUYECKOTO
IKCIIEPUMEHTa, MPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peannzanuu y4eOHOTO IIPOEKTa " dbopmynupoBath BBIBO/IbI
[0 pe3yapTaTaM IpPOBEACHHBIX HCCIEJOBAaHUM ITyTéM COIJIAaCOBAaHMSA NO3ULMI B  XOJIe
oOcyx/ieHUsI 1 0OMeHa MHEHUSIMH.

OsiiaieHNe YHHUBEPCATbHBIMU PeryJsiTHBHBIMH e CTBUAMU:



CaMOCTOSITENIBHO TUJIAHUPOBATh U OCYHIECTBISTH CBOIO TO3HABATENIBHYIO JIEATEIBHOCTD,
ompenenss e€ Heau W 33aJaud, KOHTPOJIMPOBATh M MO Mepe HE0OXOAMMOCTH KOPPEKTHPOBATH
[peUIaraeMblii QJITOPUTM JEHCTBHI NPU BBINIOJHEHUH YUEOHBIX M HCCIEI0BATENBCKUX 3a7ad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO X pEIIeHHUs ¢ YUETOM TOIYyYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKLINSX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATENIbHOCTM HAa OCHOBE CaMOaHalW3a H
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUuMUsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUNA O XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIU XUMHUU B TO3HAHUU SIBICHUHN MPUPOJIBI, B (GOPMUPOBAHUH MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOW Ui pelIeHUs
MPaKTUYECKUX 3a7a4 M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON CpeeE;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJAraroniue
MOHATUS (XUMHYECKHUI JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYia, BaJIEeHTHOCTD,
ANEKTPOOTPUIIATEIFHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJSpHAs Macca, MOJIAPHBIH O00BEM, YITIEPOJHBIA  CKEJeT,
(yHKIIMOHANBHAS TPYIIA, PaadKal, W30MEpHUs, W30MEpPbI, TOMOJOTUYECKUA Psil, TOMOJOTH,
YIJIEBOJIOPOJIbI, KHCIOPOJ U a30TCOJEpIKAIINE COCAUHEHHUSI, MOHOMEp, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHUUYECKUX
BemectB A. M. byrnepoBa, 3akOH COXpaHEHHMs] MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH; MHUPOBO33PEHUECKHE 3HAHUs, JIEKAIIME B OCHOBE IMOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTHYECKHUE CBEICHUS O CBOMCTBRAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTHUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIISATh XapaKTepHbIC MPU3HAKU MOHATUHN, YCTAHABJIUBATD
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME TOHATHS IPYU OITMCAHUU COCTABA, CTPOEHUS U
MpEBpALICHUN OPraHUYEeCKUX COCTUHEHNN;

c(OpMUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUUYECKYI0 CHUMBOJIUKY JUISI COCTAaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (OpMyNT OpraHMuECKUX BEUIECTB
U YpaBHEHUW XMMHMYECKUX PEaKUUW, U3rOTAaBIMBATh MOJEIIA MOJIEKYJ OPraHUYECKHUX BEILECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAICKHOCTh N3YUYEHHBIX OPraHHUYECKUX
BEIIECTB IO HMX COCTaBy M CTPOEHHUIO K OMNpeAeNEéHHOMY KIacCy/Tpylie COeIuHEHUI
(YrneBomopoipl, KUCJIOPOA M  a30TCOAEpIKAIlUe COCAUHEHHUS, BBICOKOMOJIEKYISPHBIC
COeIMHEHUs), JAaBaTh UM Ha3BaHusa No cuctemarnueckoit Homenkiatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACIBHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOIMIIEH,
alleTUJICH, ASTHJICHTJIUKOJb, TIUIEepuH, (eHomn, QopMmanbaerui, aneTaibIeruja, MypaBbHUHAS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAs KHUCIIOTa, TIOKO3a, (hpPYyKTO3a,
KpaxMmal, [eJUTI0JI03a, TIIUIIH);

chOpPMUPOBAHHOCTh YMEHHSI ONPENENATh BHUABl XUMHUYECKOW CBSI3M B OPraHUYeCKHX
coeMHeHUsX (OIMHAPHBIE U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHHSI MPUMEHSTH TOJ0KEHUS TEOPUU CTPOCHHS] OPraHMYEeCKHUX
BemecTB A.M. bytnepoBa n1si 0OBbsSCHEHHSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAHEHHUS MacChl BELIECTB;



c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH PA3IMUYHbBIX KJIACCOB OPTaHMYECKHUX BEIIECTB
(Meran, 9TaH, STWJICH, MNPONWICH, aneTwuieH, Oyraawen-1,3, MerunOyramuen-1,3, OeH30,
METaHOJ, 3TaHOJ, 3TUJICHTJIMKOJb, TIUIEPUH, (PEHO, aleTalbJCTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WIUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUU C
HCII0JIb30BAHUEM CTPYKTYPHBIX OPMYIT;

cOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HWCTOYHUKHA YTIEBOJAOPOTHOTO CHIPhS
(medTh, MPHUPOHBIN Ta3, Yroyb), CHOCOOBI MX NEPEepadOTKA M TMPAKTHYECKOE MPUMEHEHHUE
IIPOJIYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYHCICHHUS 10 XUMHYECKAM YPaBHCHHSIM
(maccbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTa PEAKLUHUU I10 U3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB WU MPOJYKTOB PEAKIIUN);

c(hopMUPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMS, WCIOJIb3yeMbIX B XWMHH TP U3YYEHUHU BEIIECTB M XWMHUYECKHX SIBJICHUUN
(HaOnrofieHue, UW3MEpPEHUe, SKCIEPUMEHT, MOJEIUPOBAHUE), MCIOIb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUS JUIS PUHSTHS PEIICHUA B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COOJIOATh MpaBUiIa MOJH30BAHUS XUMUYECKON TOCYAOU U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHU TIUIAHUPOBATh M BBITIOJHATE XUMUYECKUA DKCIEPUMEHT
(TIpeBpaleHusi OpraHUYECKUX BEIIECTB MPH HAarpeBaHWUM, TOJYYCHHE ITHJICHA M W3y4EHHUE €ro
CBOWCTB, KAaueCTBCHHBIC pPEAKIMH OPraHMYeCKHX BEIECTB, JIeHATypanus OEIKOB TMpHu
HarpeBaHuH, [[BETHbIE peakluu OEKOB) B COOTBETCTBUHU C MpPaBWJIAMU TE€XHUKH 0€30MacHOCTU
npu oOpallleHny ¢ BellecTBaMU M J1a00OpaTOPHBIM O0OpYIOBaHUEM, IPEACTABISTH PE3YIbTAThI
XMUMHUYECKOTO DKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX peaKUuid U
(dbopMynupoBaTh BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(MOpMaIHIo,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeACcTBa MaccoBoil nHbopmanuu, HTepHET U ApYyrux);

chOopMUPOBAHHOCTh YMEHUM COOMIOAATh TIpPaBUIa SKOJIOTHYECKH I1€JeCO00pPa3HOTO
MOBEACHUA B OBITY M TPYAOBOH JAEATEIBHOCTH B ILENSAX COXPAHEHHUS CBOETrO 3/0POBbS U
OKpY’Kalolllel MPUPOIHON cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS HA YKUBbIE OPraHU3MBI
OTpeeIEHHBIX OpPraHMYECKUX BEIIeCTB, MoHMMas cMmbicn mnokaszarens [IJK, mosicusate Ha
puMepax crocoObl YMEHBIICHHs U MPEAOTBPALICHHS] UX BPEJIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIg 00ydYaroluXxcs ¢ OTPaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHIA;

JUIS CIETIBIX U cTa00BUISAIINX 00yUaloIUXCs: YMEHUE UCTIOB30BATh PEIbe(HO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaiins st 3anucu XUMHU4ecKux Gopmyi.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHUA Kypca «OOmiass ¥ HEOpraHuyeckas XUMUS»
OTpaXkaroT:
cOpPMUPOBAHHOCTh TPEACTABIECHUI: O XHMUYECKOW COCTABISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUPA, POJIU XUMHUHU B TIO3HAHUU SIBJICHUU MPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAIbHOM TPAMOTHOCTH, HEOOXOTUMOW Ml pelleHHs
MPAKTUYECKUX 3a/ady M HSKOJOTHYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEE;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArAIOIINE
MOHATHUS (XMMUYECKHUN 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb



OKUCJICHUsI, XUMHUYECKas CBsA3b (KOBAJICGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUITMUECKasi  pemérka, THUIBI XHMHYECKUX  PEakluil, pacTBOpP, AJICKTPOJUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT JUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTENb, CKOPOCTbH
XUMUYECKOM  peakluHu, XUMHUYECKOE€ pABHOBECHE); TEOPUM W 3aKOHBI  (Teopus
SNEKTPOJUTUYECKON auccouuanuu, nepuoandeckuid 3akoH [l M. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUsSI U TPEBPAIICHUS SHEPTHHU MPU XUMUYECKUX
peaklusix), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIIMe B OCHOBE IIOHMMAHMSI TPUYMHHOCTHU U CHUCTEMHOCTH XHMHUYECKUX SIBJICHHM,
(aKTOJIOTHYECKUE CBEJICHHUSI O CBOMCTBAX, COCTaBE, MOJYYCHHH U OE301MacCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTaHUYECKUX BEHIECTB B OBITY M MPAKTUUYECKON JEATEIHLHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBHISBIISTh XapaKTEPHBIC MPU3HAKH TOHSATUH, YCTAHABJIUBATH
WX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHNN;

c(hOpMUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBIICHUS
dbopMyn BEHIECTB U YpPAaBHEHUH XUMHYECKUX PpEAKIMil, CUCTEMATHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTJIENbHBIX HEOPraHWYECKUX BELIECTB (yrapHbld ras,
YIJIEKUCIIBIA Ta3, aMMHaK, ramiéHas W3BeCTh, HeraméHas H3BECTb, MUThEBAs COMAA, MUPUT M
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUM OTPEIENSTh BAIGHTHOCTh U CTETICHh OKHUCIICHUSI XUMUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIGHTHASI, HIOHHAS,
MEeTaJUTMYeCKasi, BOJIOPOJHASI) B COCIUHEHMSX, TUI KPUCTAIUIMUECKOUW PEHIETKH KOHKPETHOTO
BelecTBa (aToOMHAs, MOJICKYJISIpHAs, MOHHAs, METaJUIM4ecKas), XapakTep cpeapl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COCAMHEHUI;

chopMUPOBAaHHOCTh YMEHHUI yCTaHABJIMBAThH MPUHAUICKHOCTh HEOPTAaHMYECKUX BEIIECTB
[0 UX COCTaBy K ONpeAeaEHHOMY KJIacCy/TpyIie coenHeHuH (MpoCThie BENIeCTBA — METAJUIbI U
HEMETaJlIbl, OKCU/IbI, OCHOBAHMUS, KUCIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh ~YMEHUW  pacKpblBaTb CMBICH  Iepuoguueckoro 3akoHa [l
W. MenneneeBa # JI€MOHCTPUPOBATH €ro CHUCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBHYIO H
MMPOTHOCTUYECKYIO (DYHKIINH,

chOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKUX 3JIeMeHTOB 1—4 mepuonoB [leproanyueckoil cCUCTEMBbl XUMUYECKUX 3JeMEHTOB /l.
. MenneneeBa, HCIOAb3ys TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpOHMTAINY, «IHEPreTHUYCCKUE
YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHUMHYECKHX JJIEMEHTOB U HUX
coeMHeHuI mo mepuofaMm u rpynnam llepuoanyeckoil cucTeMbl XUMUYECKHX 3J1eMeHTOB Jl.
W. Menpneneena;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIACCOB, MOJTBEP)KIATh CYIIECTBOBAHME T'€HETUYECKOM
CBS3M MEXKJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBI0 YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIU;

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKIHMU IO Pa3THYHBIM
npu3HakaM (YHCIy U COCTaBy pearupyrolinuX BelIeCTB, TEIIOBOMY 3(PQeKTy peakiuu,
W3MEHEHUIO CTETIeHEeH OKUCICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIH, YIaCTUIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTAaBIISTh YPAaBHEHUS PEAKIMI pa3TUYHBIX THIOB, MOJHBIE
U COKpall€HHBbIE YpaBHEHHUS pEakUUil MOHHOTO OOMEHa, YUUThIBasl yCIOBUS, IPU KOTOPBIX ATH
peakuuu UAYT A0 KOHIIA;

chOpMHUPOBAHHOCTh YMEHUW MPOBOIUTH PEAKIMH, TMOATBEPKIAAIOIINE KaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPraHWYECKHMX BEIIECTB, pPACMO3HABATH OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPTaHMUECKHUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKUCIHTEIHbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIEHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIlvii;



c(OPMHUPOBAHHOCTh YMEHHI OOBSCHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKON PEaKkIMu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3aeiicTBus (npuniui Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE MTPOLECCHI, JIeXKAIINE B OCHOBE
MPOMBIIIICHHOTO TIOJYYEHHUS CEpHOW KHCIOTHI, aMMHaKa, a Takke C(HOpPMHUPOBAHHOCTh
IpeicTaBiIeHU 00 OOIMMX Hay4yHBIX MPUHLHUIAX U 3KOJOTHYECKUX MpoOIeMax XMMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHUI TPOBOJHUTH BBIYMCIECHUS C HCIOJB30BAHHEM IOHSTHUS
«MaccoBasi JI0Jil BEILIECTBA B PacTBOpe», OOBEMHBIX OTHOUIEHHM Tra30B INpPH XUMHUYECKUX
peaxknusax, Macchl BEIEeCTBAa WM 00bEMa ra3oB [0 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOLIUX B PEAKIMM BEILIECTB, TEIJIOBOTO 3PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, [IPEBPALLICHHS U COXPAHEHUS SHEPTUY;

c(hopMUPOBAaHHOCTh YMEHUHN COOIIOATh MpaBUia MOJIH30BAHUS XUMUYECKON TOCYAOU U
1ab0paTOPHBIM 00OPYIOBAHKMEM, A TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH ITUTAHUPOBATh M BBIMIOJIHAT XHUMHUYECKAW OSKCIECPUMEHT
(paznokeHHe MepoKcHIa BOAOpPOJa B IMPHUCYTCTBUM KaTalu3aropa, OINpeAeTeHHE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakluu, peakldd HOHHOTO OOMEeHa, KaueCTBEHHBIE pEeakIuu Ha
cyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEUIEHHE SKCIEePUMEHTAIbHBIX
3ajau no TtemaMm «Mertamib»y u «Hemeramnel») B COOTBETCTBUU C TpaBUIIAMHM TEXHUKU
0€30MacHOCTH Mpu 00pallleHNH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3ynbTaThl XMMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OpMaIHIo,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MaccoBOMl KOMMyHHKaluu, WHTepHEeT u
JPYTHX);

chOpMUPOBAHHOCTh YMEHUH COOMIOAATh TIpaBUIa DSKOJIOTHYECKH 1eJIeCO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOH [EATENbHOCTH B IENIAX COXPAHEHHUS CBOETO 370POBbS U
OKpY)Kalollel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3ACUCTBUS HA >KUBHIE OPTraHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHaTes Ha nmpuMmepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHHS UX BPETHOTO BO3JCHCTBUS HA OPraHU3M YelIOBEKa;

JUIg 00ydYaroluXxcs ¢ OTPaHMYEHHBIMM BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE MPUMEHSITh
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMUIA;

JUIS CHETBIX U cTa00BUISIINX 00YUAIOIIUXCSI: YMEHHE UCII0JIb30BATh Pelibe(PHO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitnst s 3anucu XuMmudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonnuecTBo yacos DNEeKTpOHHBIE
/T nuudpoBbie
Bcero | Konrposshbie | [Ipaktudeckue | 0Opa3oBaTelbHbIe
paboThI paboThI pecypcbl

Pa3nen 1. TeopeTnueckue 0CHOBbI OPraHMYeCKOM XUMHMHU
1.1 |IIpeameT opraHu4ecKoit 3

xumud. Teopust CTpoeHUs

OpPraHUYECKUX COCAMHEHUN

A. M. bByrneposa

Hroro no paszneny 3

Paznen 2. YrieBogopoabl




2.1 |TIpenenbHBIC YTICBOIOPOIBI 2
— AJIKaHbI
2.2 |HemnpenenbHbie 6 1
YTIICBOIOPOIbI: ATKEHBI,
QJIKQ/IMCHBI, AJIKUHBI
2.3 | Apomatudeckue 2
YTJIEBOZOPOIBI
2.4 |IlpupoaHbIE NCTOYHHUKH 3 1
YTIICBOJIOPOJIOB U X
nepepaboTKa
Wroro no pazueny 13
Pa3nea 3. Kucjopoacoaep:kamue opraHu4ecKue coeTHHeHus
3.1 | CiimpTtel. DeHON 3
3.2 | Ampperunel. KapOboHoBEIE 7 1
KUCH0Thl. Cl0KHBIE 2PUPBI
3.3 | YruieBo b 3 1
Wroro mo pazueny 13
Pasnen 4. A3oTcoep:kainye opraHnyeckue coeTMHeHus
4.1 | AMUHBI. AMHHOKHCIIOTBI. 3
benku
Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKY/ISIPHbIE COeIMHEHUS
5.1 |[Tnactmaccel. Kayayku. 2
BosokHa
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO 34 2 2
YACOB 110 I[TPOI'PAMME
11 KJIACC
Ne Tema ypoka KommgecTBo wacos DJIEKTPOHHBIE
n/m nudposbie
Bcero| Koutposbhbie |IIpakTudeckue [0Opa3oBaTelIbHbIe
paboTHI paboThHI pecypcbl
Pasznen 1. Teopernueckue 0CHOBbI XUMHH
1.1 | Crpoenue aToMOB. 3
[Tepuonnueckuii 3aKOH U
[lepuonnyeckas cucrema
XUMUYECKUX JIEMEHTOB
. Y. MeHnaeneeBa
1.2 | Crpoenue BemecTBa. 4
MHuoroo0pasue BeniecTn
1.3 | Xumuueckue peakiuu 6 1 1
Wroro no pazneny 13
Pa3nen 2. Heopranmueckasi xumust
2.1 | Merasmisl 6 1
2.2 | HemeTasuisl 9 1 1
2.3 | CBsI3b HEOPraHMYECKHX U 2
OpPraHMYECKUX BEIIECTB
Hroro no paszneny 17

Pa3pen 3. Xumus u ;KU3HL

3.1 ‘XI/IMI/I&II/I)KI/IBHB ‘ 4 |




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

34
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