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PabGouyasi nporpamma no yueoHomy npeamery «Xummusp» (0a30Bblid YpPOBEHb).

MNOSACHUTEJIbHASA 3AITUCKA
[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
@OenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,

TpeOOBaHUI K pe3ylbTaTaM OCBOCHUs (emepalibHON 00pa30BaTEIbHONM MPOTPAMMEI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi dDexepanuu, pean3yOINX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[paButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3padOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0Ien
CTpaTeruu 0O0y4eHHUs, BOCIUTAHUS U Pa3BUTHUS OO0y4arOUIMXCsA CPeCTBAaMU y4eOHOro nmpeamera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH, COAep)KaHMs, pPe3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKAaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YelOBeKa, a TakKe HKOJOTHYECKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY 3JI0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o01rero oO6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOpPOTO ONpEJENeHbl B IMpOrpaMMe IO XHMUU C Y4E€TOM ClHeUU(PUKA HAyKH XUMHUH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTePHAIbHOM KM3HM OOIIECTBA, a TAKXKE ¢ yUETOM 0OLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHEro OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPAaeT 0COOYIO0 POJb B COBPEMEHHOM
[UBWIN3ALUM, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE LI€JIOCTHOTO MPeICTaBIeHUsS
00 OKpYy’KaroIllleM MHUpPE KaK O €IMHCTBE MPUPObI U YeIOBeKa, KOTopoe (HopMUpYeTCs B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXy CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHMCTBYSS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —cCTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpyda U
KU3HU KaK7oro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak HayKa
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHHe TIIoOAJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMMH IENIMU M NPUHIUIAMH CpEIHEro oOumiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS



BBIPA0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypehl — «OpraHuueckas
XUMHA» U «OO01Iast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPbIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHM U3 00mIel XUMHM) U OpraHndeckol xumuu. @opMUpOBaHUE NAHHOW CHCTEMBI 3HAHUI
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuueckas
XUMHA» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJIX0Ja K M3Y4YEHHUIO
yuyeOHOro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBa
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHUS OPraHUYECKHX COCIUHEHMI, a
TaK)K€ Ha YpOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHHA. B Kypce opraHmdyeckoil XUMHM HOJIY4aroT
pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIero oOpa30BaHUsS IEpBOHAYAJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHusi B mpeamere «XHUMHs» 0a30BOr0 ypOBHS pPaccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHum4yecKasi XUMHUD» O00yUJarOIIUMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX M METO/0JIOTUYECKUX IO3ULIHM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOaromuiei 1o
0OBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BaOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XMMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HAyKaMH, PAaCKpbIBAIOT €€ poJib B II03HABAaTEIbHON U
NPAaKTUYECKON JEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUM U MPAKTUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U NMPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEIJIEKTYaJIbHBIX M JKCIIEPUMEHTAIIBHBIX MCCIIEJOBATEIbCKUX 3a7ad. B 1emnom conepxaHue
y4eOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YEeHHs OPUEHTHUPOBAHO Ha (hOPMUPOBAHHE Y
00y4arouxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEUIECTB UX COCTABOM U CTPOEHUEM, MI03HABAEMOCTh IPUPOIHBIX SBJIECHUI MMyTEM KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3JaHNsI HOBBIX TEXHOJIOTUN U MaTEPHUAIIOB.

B mnnane pemieHus 3ajad  BOCHHUTAHUS, PAa3BUTHUS U COLMAIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa mpeaycMaTpuBaloT (GOPMUPOBAHUE YHHBEPCAIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HaUEHUE I Pa3IMYHbIX BUJIOB JEATEIILHOCTU: pElIeHUs Mpo0eM, MOMCKa, aHalIu3a u



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM IEATENTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke npenogaBaHus XMMUAU KaKk Ha yPOBHE OCHOBHOT'O 00IIero o0pa3oBaHusl, Tak U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPaJUIMOHHO Tpu3HAéTcs (HOPMUPOBAHME OCHOB XHUMHYECKOH HAayKHM Kak o00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKON JIEATENIbHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHUS MIPEeIMETa SBJISICTCS BIIOJIHE ONPAaBAaHHBIM.

CoriacHO J1TaHHOW TOYKE 3PEHHS TJIABHBIMHM IEISIMU HU3y4YeHUs MNpeaMera «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPHUH XHMHUH, OCBOCHHUE S3bIKa HAayKH, YCBOCHHE WU
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX pEeaKinid, HeOOXOIUMBIX IS MPHOOPETESHUSI YMEHHUI OPHUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUUCCKON H
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOMIOACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, copepkarenbHas XapakTepUCTUKA LI€Jell U 3a7ad U3y4eHHUs NpeaAMETa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero ooOpazoBanusa. CeroiHss B NpeNoJaBaHUM XHMHUU B OOJbIIEH
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJCepKaHUs OOy4eHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allvu,
BJIQ/ICIONIEr0 He HA0OpOM 3HAaHUMU, a (HYHKIIMOHATHHOM T'PAaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
PUOOPETAIOT TaKUe 1eNU U 33/1a4H, KakK:

ajanTanus OOyYalIIUXCS K  YCJIOBUSM JTUHAMHYHO  DPa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEICCTBAMH U WX PUMCHCHHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINNA),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmu3a W 00padoTku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHHs OIbITa
JeSITEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMHH, a TaKXkKe Ui OLIEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0Oy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE



TEXHOJIOTUH JIUIs TIOMCKA M aHAJIN3a YYeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPXKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTAaHHE Yy OOydJarommxcs YOSKIEHHOCTH B TyMaHUCTHYECKOW HANpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
IPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYECKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K TMPHUPOJIE U CBOEMY
3/I0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIb30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHSATHSA
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yd4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacTu «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO0miee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHErO
obmrero obpaszoBanusi, cocrasisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hexpeno), B 11
kyacce — 34 gaca (1 gac B Hezemo).

COJAEPKAHUE OBYYEHUSA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHH

IIpeamer opraHM4ecKOi XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus CTpOEHUs OpraHudyecKux coequHenuii A. M. bytneposa,
e€ ocHOBHble NOJOXKEeHUA. CTpyKTypHble (OpPMYJBI OpPraHWYECKMX BellecTB. l'omosnorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHMSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  kiaccupukauuM  OopraHudeckux  BemecTB.  HomeHkiaTypa
OpPraHMYECKHUX COEJAMHEHHM (CHUcTeMaTHuecKas) M TpHUBHAJIbHbIC Ha3BaHUS Ba)KHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUi: 03HAKOMIICHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE U OMNHMCAHUWE JIEMOHCTPAlMOHHBIX OMNBITOB IO
IPEBPALLCHUIO OPTaHUYECKHX BEILECTB IIPU HarpeBaHUH (T1aBiIeHUe, 00yTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYeCKMH psia. MeTaH um 3TaH — mpocTeuiiue
MPEJICTABUTENIN aJKaHOB: (U3NYECKHE W XMMHMUYECKHE CBOMCTBa (peakiUM 3aMelleHus u
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEHIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MYEeCKHe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIoreHUPOBAHMUS, THIPATalluY, OKUCIICHUS U TOJIMMEpPHU3alliN ), TOTYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTUYECKUH psaA. ALETUIEH —
MPOCTEHIINN MPECTaBUTENb aJTKUHOB: COCTaB, CTPOeHHUE, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHUS ), TOTyYeHUE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHMUSI M HUTPOBAHUS), MOJIYYEHHE M IpPUMEHEHue. Jonyon: cocmas, cmpoeHue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMyeckas CBA3b MEXIYy YIVIEBOJIOPOJAMH,
MIPUHAICKAMMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOmyTHBIE HEQPTSHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUYECKHii, KaTaTUTUYeCKui), nuponu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToap», MoxenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJIOr€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHnble 3anaum.

Bbruncinenuss mo ypaBHEHHIO XWUMHYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIEeCTBA MJIM IMPOJYKTAa PEAKLMU [0 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOIYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OJAHOATOMHBIE CHUPTHl. METaHOJI M 3TaHOJ: CTPOEHUE, (U3MUECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C AKTUBHBIMU METajUlaMH, TaJor€HOBOJOpPOJaMH, FOpPEHUE),
npuMeHeHue. BoiopoiHble ¢BA3M MeX1y MOJIEKyJaMH CIUpToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEeKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIETOYHBIMHY METAJUIAMHU, KadeCTBEHHAs! peakiis Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M denoBeka. llpumeHeHue TIiuLEepUHA U
STUJICHTJIUKOJISL.

@eHoNI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerugpl M kemouwvl. DopManbIeruj, aueTaubAeTHA: CTpOCHUe, (usnueckue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaUECTBEHHBIE PEaKIIHMH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIME /171 Ki1acca KUCIIOT, Peaklus
sTepuduKanum), mojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTBI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE EUCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['MIApONU3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosnorudeckas poib KUPOB.

YrieBonbl: cocTaB, Kiaccudukalys yriieBoJoB (MOHO-, AU- U mojucaxapubl). [mroko3a —
OpOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHEe W XUMHYECKUe
cBoiicTBa (B3aumogeictBue ¢ ruapokcunom meau(Il), oxucieHne aMMHMauyHBIM pPacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHe, OpOKEHHE TIIOKO3bl), HAXOXACHHE B NPHUPOJE,
npuMeHeHue, ononorunyeckas posb. ortocunTe3. PPyKTO3a KAaK M30MEP TITFOKO3HI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHne kpaxmaina U LEUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpOoJin3, KaUeCTBEHHAs PEaKIns C HOJI0M).

OKCepUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M MX MPEBpALICHHI: IpOBEIeHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
peakuu OJIHOATOMHBIX CIHUPTOB (OKUCIeHHE 3TaHoia okcuaoMm menu(Il)), MHOroaTroMHBIX



crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoMm wmeau(ll)), ampaerumoB (okucieHue
aMMHMa4YHBIM pacTBopoM okcuna cepebpa(l) u rumpoxcumom wmemu(Il), B3aumoneiictBue
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnble 3a1aun.

Bbrunciienuss mo ypaBHEHUIO XHUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue CoeInHEHHMs.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHus. dDusnyeckue u
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha IpuMepe INIMLMHA). buonoruueckoe 3HaueHue
aMMHOKuUCIOT. [lentuapl.

benku kak nmpupogHbIe BBICOKOMOJEKYJSIpHblE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XMMHMUYECKHE CBOMCTBA OEIKOB: TUIPOJIM3, JEHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEeHTalbHbIE METO/bl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOJrofeHue U
ONKCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHAaTypaluus OEJIKOB IpU HAarpeBaHWUH, LIBETHbIE
peakiuu OENKOB.

BbicokomoiieKkyIsipHbIE COeJUHEHHS

OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEAMHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U TOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€ MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSl YEpE3 HCIOJB30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSITUH, ABJISAIOLIMXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOue ecTecTBEHHO-HAY4YHbIE TMOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KIacCupUKalusi, TMEePUOJUYHOCTb, HAOIIOJEHUE, HW3MEPEHUE,
HKCIEPUMEHT, MOJIETTUPOBAHHE.

®dusnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPTETUYECKUN YPOBEHD,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPBI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU



XuMudeckui dmeMeHT. AToM. Smpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, 0- memeHThl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKkTpoHHask KOH(GUTYypalus aTOMOB.

[lepuonnueckuit 3akoH u Ilepmoamnueckas cucrema xumudeckux sseMeHtoB JI. .
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U IepruoaaM. 3Ha4€HUE MTEPUOIUYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBsI3W (KOBaJICHTHAsI
HEeNoJIsIpHasl U TOJspHas, MOHHAs, MeTauindeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DIIEKTPOOTpULIATENBbHOCTh. CTENeHb OKHUCIICHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOUN PELIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccupukanuss HeopraHmdeckMx coequHeHHWH. HomeHkiaTypa HEOpraHWYEeCKHX
BELECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUMX BEIIECTB, NPHHAMICKAIMX K Pa3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX pEaKIUii B HEOPTaHWYECKOH U
OpraHMYECKON XMMUHU. 3aKOH COXPAaHEHHSI MACChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4yHbIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTnueckas auccoruanus. CunbHble U cialbble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IEJTOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YUYEHUsI BEIIECTB M WX MPEBPAIIEHUN: JEMOHCTpPAIIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», u3ydeHue
MoJielle KPUCTAJUIMUECKUX pemeEToK, HaOMI0AeHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalu3aTropa,
OTpeZieNieHUuE Cpe/ibl paCTBOPOB BELIECTB C MOMOIIbIO YHUBEPCAIBLHOTO WHIMKATOPA, PEaKluu
MOHHOTO OOMeHa), MpOBeIeHUE MPAKTHUUECKOH paboThl «BnusHue pa3nuyHbix (aKkTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEaKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxxenne HemerauioB B llepuoguyeckodl cucTeMe XHUMHUYECKUX
anemernToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsI aToMmoB. Du3nyeckue CBOWMCTBA
HEMETAIIOB. AJTOTPOMHS HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCHI0B, KUCIOPOJICOIEPKALINX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IprMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.



Mertannel. [lonoxenne metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JI0OUEK aTOMOB MeTayuioB. OOrime
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKSHUN
METAJIJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEHUIIMX METAUIOB (HATPWH, KaJWi, KajbIlMHd, MAarHuw,
ATIOMUHHM, LIUHK, XPOM, JKEJ1€30, MEJIb) U UX COCIMHECHUM.

O61me cnocoObI moTyyeHHst MeTayuIoB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOJbl H3Y4YCHHMsS BELIECTB M MX IIPEBPALLECHUN: H3Y4YCHHE
KOJUIEKIMM «MeTaJlibl M CIUIaBbl», 00pa3lOB HEMETAJUIOB, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3ama4, HaONIOJIEHME W  ONMCAHHWE JIEMOHCTPAIMOHHBIX M J1a0OPATOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKIMK Ha KaTHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuérbl macchl BemiecTBa MM 00bEMa Ia30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKLUHU BEIIECTB, pacy€Thl Macchl (00BEMa,
KOJINYECTBA BEILECTBA) MPOIYKTOB PEAKLIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pazButud MeauuuHbl. IloHsTHE O HAyyHBIX METOAAX IO3HAHMUS BELIECTB M XHUMHUYECKHX
pEeaKIuu.

[IpencraBiaenus 00 OOWMX HayyHBIX MPUHLOUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BAKHEMIIMX BEILIECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepHajbl [UIsl JJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpAJIbHbIE YI00pEHUs.

XvUMHS M 3]I0pOBbE 4YEJIOBEKA: IpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 0€30MacHOTrO MCIIOJIb30BAHMS ITPETIapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3eH NpU M3ydeHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 xnacce ocyuiecTBiIsSeTCs 4epe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHMH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHaJINW3,  CHUHTE3,  KiIacCUpUKalus,  NEePUOJUYHOCTb,  HAOIIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, U30TOII,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEJINYNHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKasi  MPOMBIIUIEHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTb, MPOU3BOJCTBO KOCMETHUYECKUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUaJIOB, JEKTPOHHAs IPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHUs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 0Opa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYaIOIIMMUCS POCCUHUCKON TpaKIAaHCKOM WASHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHMHYECKOTO
oOpa3zoBaHusi;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOM KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH JKU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHH C T'YMAHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUICKOTO
IpaXAaHCKOTo 00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TIpaBUJIAMHU TOBEACHUSA,
CHOCOOCTBYIOIIMMH TIPOLIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTHU 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M ITO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYEeCTBEHHOMN
XUMUH;

YB@KEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHUU M TMPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUIMTENbHBIX HaOJIOJCHUMH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHUSI, STUUECKOIO IIOBEJICHMS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHE M IIOCTYNKM CBOMX TOBapuILEH C HO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ITUX IOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIro/IeHHsT MIpaBU OE€30MacHOro OOpalleHUsl C BEIIeCTBAaMH B OBITY, ITOBCEIHEBHOM
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30IacHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHS BPEAHBIX NPUBbIYEK (YHNOTpeOJeHUs AJKOIOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUM MPaKTUYECKUX 33a7ad COLMAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBUIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMS:

HKOJIOTMYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BAaHUS TOCTHKEHUI XUMUM ISl PEILIEHUsI BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPHUHOCAIIMX BpEl OKPYXarolled NPHUpPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMBbIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HaJIM4YUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYphI, OIBITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKY;

MOHMMAHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3/IaHUU LI€JIOCTHOTO MPEICTaBICHHs 00 OKpYKaroleM



MHUpE KaK O €IMHCTBE MPUPOILI M YEJIOBEKA, B MO3HAHUM HPHUPOJIHBIX 3aKOHOMEPHOCTEU WU
pelIeHrur IpoOIeM COXPaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH I COBPEMEHHON IMBUIM3AIMU: B €€
T'YMaHUCTUYECKON HAINpaBICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHON
KYJbTYpbI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00ecreYeHnH yCIOBHIA yCIICITHOTO TPYAA U SKOJIOTHYEeCKH KOM(POPTHOM KH3HU KKIOTO YIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOH TI'paMOTHOCTH: TMOHUMAHMS CYIIHOCTM METOJ0B IO3HaHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBICHUI OKPYKAIOMIETO0 MHpa M MPOUCXOIAMIMX B HEM H3MEHEHHH,
YMEHHUS JieiaTh 000OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LEJIbIO TTOJTyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMUUECKUE 3HAHUS ISl PEIICHUs TPOoOieM
B pEaJIbHbIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM AeATEIbHOCTH;

TOTOBHOCTU M CIOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUW 1O XUMHH B COOTBETCTBUM C KU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3iIdyHbIX cdepax mpodeccHoHaATbHON
JIeSITeIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI

MeranpeamMeTHble pe3yibTaTbl OCBOGHUSI ydyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIUXCS MEXAUCHUILIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crenuuKy METO0B IO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, SIBIEHUE, Mpolecc, CUCTeMa, HAayyHbIH (akT, MPUHIUI, TMIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

yYHHMBEpCaJbHble  y4yeOHble  JeHcTBUS  (TO3HaBaTelbHbIE,  KOMMYHUKAaTHUBHBIE,
perynsTuBHble), oOecreunBarouie (GopMHUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIBHOM KOMIMETEHIMH 00y4aroIuxcs;

CHOCOOHOCTh  OOYYalOLIMXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAIbHON NTPAKTHKE.

MertanpeaqmMeTHble pe3yNbTaThl OTPaKalOT OBJAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMHU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMHU.

Osi1aieHHe YHHBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€ CTBUSIMMU:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

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

ONpeAeNaTh LEeIH JAeATeIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUM HX JOCTHUKEHMUS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMNW NPHUEMBI JIOTMYECKOIO MBILIUIEHHUS — BBIIEIATH
XapaKkTepHble INPU3HAKK TOHATHM W YCTaHABJIMBATh UX B3aMMOCBSA3b, HCIOJb30BaTh
COOTBETCTBYIOIIME OHATUS ISl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBJICHUIA;



BbIOMpATh OCHOBAHMS U KPUTEPUH VI KJIacCU(UKALMN BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABIMBATh TPHUUNHHO-CJICICTBEHHBIC CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMHU;

CTPOUTH JIOTMUECKUE pACCYXACHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, [0 aHAJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKUE (3HAKOBBIC)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNUS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XumMuueckass (¢GopmMylnia, ypaBHEHHE XHMHYECKON peakuud — TMpU pPEIIeHUHd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3334, NPUMEHSATh Ha3BaHHbIC MOJIEJbHBIC MPEICTABICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUYECKUX PEaAKIIHil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHHA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYECHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOJaTh 32 XOJOM MpoIlecca, CaMOCTOSTEIbLHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0OOOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npUOOpeTaTh ONBIT YYCHHUYECKOH HCCIeIOBAaTeIbCKOW M TPOEKTHOM AesITeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIICHUs
IPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX uHGMOpManuud (HAYYHO-TIOMYJSpHAs
JUTEepaTypa XHMMHUYECKOTO COAEp)KaHUs, CIpaBOYHBIE TocoOus, pecypcel MHTepHera),
AHAIM3UPOBATh HWH(MOPMAIIMIO PA3IMYHBIX BUIAOB W (HOPM TIPEICTABIICHUS, KPUTUICCKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEIPOTUBOPEUNBOCTB;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jMyHbIE METOABI TPU TOHCKE M OTOOpe
uH(popMalnu, He0OXO0AUMOM /171 BBITNOJHEHUS YU€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

npuoOpeTaTh OMBIT UCIMOJIb30BAHUSA WH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe € XUMHUYECKOU
uH(popMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, (hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HAIJISIIHOCTH.

OBjaseHue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€CTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJae€MOW TEMBI B XOJie AHANIOTa W/WIH TUCKYCCHH,
BBICKA3bIBaTh UJCH, (OPMYITUPOBATH CBOM TMPEAJOKEHUS OTHOCUTEIHHO BBITTOIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYEeCKOH paboOThl IO WCCIECIOBAHHIO CBOIMCTB HW3y4aeMbIX BEIECTB,
peannzanuu y4eOHOTO MpoeKTa M (OPMYJIHPOBAaTh BBIBOJBI IO pe3ylbTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TMO3UIINI B X0/ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1eHCTBUAMM:



CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NESATEIHLHOCTH,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii ITOPUTM JICUCTBUN TIPHU BHITIOJHEHHH YYEOHBIX M MCCIICOBATEIBCKUX 3a/ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ y4E€TOM MOJYYCHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENIbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBISIOLIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW st
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJIATrArOINE
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, XHMHUYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiéHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIMOHAJIbHAS TpyMNa, paguKan, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOAEpIKAIIME COCAUHEHUS, MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPTraHHUECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAllUe B OCHOBE IOHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BaKHEHIIMX OPraHUYECKUX BEIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIE MPU3HAKH MOHSATUH, YCTAHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU OMMCAHUN COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOM) (OpMYsT OPraHNYECKUX BEILIECTB
U YpaBHEHUN XMMHUYECKHX pEeaKlUi, U3rOTaBIMBaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOEHHS,;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OIpPENelIEHHOMY KJIAcCy/Tpymiie COEAMHEHUMH
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpKalllue€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHbIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHsA o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
IIPUBOJIUTh TPUBUAIBHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHMX BEIIECTB (ITUIIEH, MPOIMIIEH,
alleTUIeH, STHJIEHIJIMKONb, TJIMLEPUH, (eHOJ, (OopMabAerujl, aleTalbIerus, MypaBbHUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAsl KHUCIOTa, TIIIOK03a, (GPyKTO3a,
Kpaxmall, [eJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BBl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);



c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 0OBbsSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMUSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XMMUYECKHE CBOMCTBA TUIIMYHBIX IIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIaHMYECKUX BEILECTB
(MeraH, 3TaH, STWICH, NPONWICH, arneTwieH, OyramueH-1,3, mermnOyramguen-1,3, Oensodn,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (CHON, aleTallbJeTUl, MypaBbUHAS U YKCYCHAs
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJY HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XMUMHYECKHX PEaKLMH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTIECBOJOPOIHOTO CBHIPBS
(HedTh, MPUPOMHBIA Ta3, Yrojib), CIOCOOBI HMX TMEPEepadOTKH M MPAKTUYECKOE NPHUMEHEHUE
MPOJYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJWTHh BBIUUCICHUS [0 XUMHYECKUM ypPaBHEHUSIM
(macchl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEHIECTBA WM MPOJYKTAa PEAKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHH BJIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOI'O
MO3HAHUSI, HCIOJIb3yeMbIX B XHMHUHM TPU HM3YUYCHUHM BEHIECTB U XHUMHUYECKUX SBICHUUN
(HaOnrofeHue, U3MEpPEHHUE, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMECHHU COOIIONATH MpaBHiIa MOJB30BAHUS XUMUYCCKOW TIOCYION U
71a00paTOpPHBIM 000PYIOBAHHUEM, a TAKXKE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBIIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATh XMUMHYECKUN JKCHEPUMEHT
(mpeBpalleHus: OPraHMYEeCKUX BEIECTB MPU HArpEeBaHUHM, MOJYYCHHE ITHIICHA M WU3y4YCHHUE €ro
CBOMCTB, KAaueCTBCHHBIC PEAKIIMM OPraHMYEeCKUX BEIIECTB, JIEHATypalus OEJIKOB Mpu
HarpeBaHUU, I[BETHbIE PEAKI[MU OETKOB) B COOTBETCTBUHU C MPABHIAMHU TEXHHUKH O€30MacCHOCTH
npu OOpallleHUuU C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIEpUMEHTa B (OpME 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX pPEaKUUd |
(bopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HWH(OpMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyTruX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOJaTh MpaBUiIa HKOJOTMYECKH IIeJ1eCO00pa3HOro
MOBEJICHUsI B OBITY M TPYIAOBOM MEATEILHOCTH B IEJIIX COXPAHEHHsS] CBOETO 3JI0POBBS U
OKpY’Kalolllel MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OPraHU3MBbI
ONpeNeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cMbica nokaszarens [IJIK, moscHsTs Ha
nmpuMepax CrocoObl YMEHBIIICHUsI M TIPEIOTBPAICHUSI UX BPETHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsi 0Oy4YarolIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXcCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudeckux (Gpopmyit.

11 KUIIACC



[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas M HEOpraHW4ecKas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs] NIPAKTHYECKHUX 3a7ad M SKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpenie;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHUS (XMMHYECKHUIl 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AIIEKTPOOTPHULATENHFHOCTh, CTEIEHb
OKHUCIJIEHHS, XUMMUYecKas CBs3b (KOBaJEHTHAas, HWOHHAs, MeETaJlIn4yecKas, BOJOpPOJHAs),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHYECKUX  PEAKLUM, pPacTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JIEKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIHTENb, BOCCTAHOBHUTENDL, CKOPOCTh
XUMHYECKOM  peaklMM, XUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXPaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHUs DHEPTHU IPU XMMHYECKHUX
peaKuMsax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXalue B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTosIOrMyecKre CBEJEHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPIraHUYECKUX BEILECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTepHbIE MPU3HAKU MOHATUHN, YCTaHABINBATh
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHSATHS IPU ONHUCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
dopMyn BelIeCTB M ypaBHEHMH XHMHYECKHUX pPEaKLUH, CUCTEMAaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHICCTB (yrapHbld ras,
YIJIEKUCHIbIA Ta3, aMMUaK, raméHas M3BECTb, HEralmi€Has H3BEeCTb, IUThEBAas COJa, MUPUT U
ApyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpEeAeNATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJIJIMYeCcKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJpHas, MOHHas, MeTajsIn4yeckas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMUPOBAHHOCTh YMEHUIN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpylIe coeIuHEeHUN (IpOoCThle BEIeCTBa — METAJUIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE THAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoauyeckoro 3akona JI. MU.
MengeneeBa U JI€MOHCTPUPOBATH €ro  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKkTepu3OoBaThb HJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 21eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3nemeHToB /1. 1.
MeHzieneeBa, HCHONB3Ys TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XMMHYECKHUX OJJIEMEHTOB U UX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoil cucreMbl XMMHUYECKUX 31eMeHToB /[[. .
MenpeneeBa;

c(OpMUPOBAHHOCTh YMEHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB pA3IUYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBaHHE



TCHETHYECKOM CBA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMH C IIOMOIIBI YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIL;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
U3MEHEHUIO CTETIEeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YYACTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpaIléHHBIC YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, MPU KOTOPBIX 3TH
peakuuy UayT 10 KOHLA;

c(OPMHUPOBAHHOCTh YMEHUI MPOBOAUTH PpEAKLUH, NOATBEPXKAAIOLINE KaueCTBEHHbIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYLUIHOCTb OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKMii HOCPEICTBOM COCTABICHMS JEKTPOHHOIO OajaHca 3TUX PeaKIUi;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEaKkluu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3jeiicteus (npunuun Jle llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepuU30BaTb XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE MPOMBIIIUIEHHOTO TOJYYeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a TakkKe cOopMHUPOBAaHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4yHBIX HPUHLMIAX M 3KOJOTMYECKHX IMPOOJIeMax XUMHYECKOIO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHHUS C MCIIOJIB30BAHUEM MOHATHUS
«MaccoBasi 0l BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B INPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB M0 MU3BECTHOMY KOJMYECTBY BEILIECTBA, MAccCe
Wik 00bEMY OJTHOIO M3 YYaCTBYIOLIMX B peaklMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BELIECTB, IPEBPALLEHUS] U COXPAHEHUS SHEPIUN;

c(OpPMHUPOBAHHOCTh YMECHHU COOIIONATH MpaBHiIa MOJB30BAHUS XUMUYCCKOW TIOCYION U
71a00paTOpPHBIM 000PYZIOBAaHUEM, A TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue NeEpoKcHaa BOAOpOAa B NPHUCYTCTBUM KaTalu3aTopa, ONpPENeJCHHE Cpeibl
PacTBOPOB BEILIECTB C IMOMOIIBIO YHUBEPCAIBHOI'O MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMM Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, PEIIEHUE HKCHEPUMEHTAIbHbIX
3ama4y no temaM «Mertamie» U «Hemeramisl») B COOTBETCTBHUM C NpPaBHJIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yabTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KpPUTHYECKH aHAIU3UPOBAaTh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHeT u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TpaBMJIa SKOJIOTMYECKH Ie1ecO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS M
OKpY’Karollled MpHUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeNIEHHBIX BEIECTB, MOHUMast cMblcia nokasatens [1IK, moscHATh Ha mpuMepax CrocoObl
YMEHBILIEHUS U IPEJOTBPAIECHNS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUisi 0Oy4arolUXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbS: YMEHHE HPUMEHSATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUII;



JUISL CIIEMBbIX W CIIA0OBUIAIINX OOYyJaronIuxcs:

YMEHHME HCIOIb30BaTh pelbedHO-

TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.
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