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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelIbHBIX OpraHm3anusax Poccuiickoit dexepanuu, pealnu3yOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU Y4eOHOTO mpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH, COAep)KaHMs, pPE3ylbTaToB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peallu3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOrOo OOpa3oBaHUS. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJIOBEKa, a TaKKe 3KOJOrMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o01rero oO6pa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEZENeHbl B IMpOrpaMMe IO XHMHUH C Y4ETOM CHeNM(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYXaroIeM MUpPE Kak O €IWHCTBE MPUPOJIBI U YEJIOBEKa, KOTOpoe (HOPMUPYETCS B XUMHH
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOILIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmectBa. CoBpeMeHHass XUMUsSI Kak HayKa CO3WJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM IS
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. GopMupoBaHue JTaHHONH CHCTEMbI 3HAHHMA
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecIeYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMMH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuueckas
XUMHA» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM HAa OCHOBE CHCTEMHOTO IMOJX0Ja K M3Y4YEHHUIO
yuyeOHOro MaTepuasiia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOCHHUS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX IPEICTaBICHUNA O CTPOCHUM BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHHA. B Kypce opraHmdeckoil XUMHM MOJY4aroT
pasBUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa30BaHUsS IEpBOHAYaAJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mIpeaMere «XHUMHs» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHu4yecKasi XUMHUL» O00yUJarOIIUMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKHMX M METO/0JIOTUYECKUX IO3ULIHM,
riy0xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHQOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEIJIEKTYaJIbHBIX M JKCIIEPUMEHTAIIBHBIX MCCIIEJOBATEIbCKUX 3a7ad. B 1emnom conepxaHue
yueOHoro npeamera «XuUMHs» JaHHOTO YPOBHS M3y4YeHUs OPHEHTHUPOBAHO Ha (hOpMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SBICHUM ITyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTUI U MaTepUaOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB JEATEIILHOCTHU: PEIIEHUs IPpoOeM, IOUCKa, aHaInu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KaTeIbHOU
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TpHU3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOW HAyKh Kak oO0rjactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH JieKaT KIIOUEBHIEC MOHSITHS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XUMHYCCKHX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUUCCKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHMEM XMMMUYECKOTO OHKCIEPUMEHTa, COONIOJACHUEM MpaBui O€3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yueHus mpeaMera B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU ITPHOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerogHss B MpENOJaBaHUU XHUMHHU B OOJbIIEH
CTEMEeHH OTAAETCS TPEANOUYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIHHOM TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
MpUOOpETAIOT TaKKeE IENIM U 3a/1a4H, KaK:

aganTanus  o0ydaloImuxcs K  YCJIOBHSIM  JMHAMHYHO  Pa3BUBAIOIIETOCS  MHpA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsX, CBA3aHHBIX C BEIIECTBAMH U UX MTPUMEHEHHEM;

dbopMupoBaHUe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeATeTLHOCTH, KOTOpasi 3aHWMAaeT BaXHOE MECTO B MO3HAHWM XMMHH, a TAKXKe JJI OIEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMALINYA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEJACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TYMaHHUCTHUECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnaHe cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 001acTu «EcTeCTBeHHO-HAYUHbIE TPEIMETHI».

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).

COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKOM XUMHHU

IIpeamer opraHM4ecKoil XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IOJy4YCHHUU
HOBBIX BEIIECTB U MaTepHUaIoB. Teopus CTpOEHUs OpraHudyecKux coequHeHnii A. M. bytieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpyKTypHbIE (DOPMYJIBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepusd. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCIMHEHUIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[lpencraBaenne o  kiaccudukauum — opraHudeckux — BemiectB.  HomeHkmatypa
OpPraHMYECKHUX COEJAMHEHHHM (CUcTeMaTHuecKkas) M TpHUBHAJIbHBbIE Ha3BaHUs BaKHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI
OpraHMYeCKHUX BEIIeCTB, HAOJIIOJACHWE W OMNHCAaHUE JAEMOHCTPALIMOHHBIX ONBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BEILIECTB MPU HarpeBaHuM (IJIaBjlIeHKe, OOYIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBAa (peakUuu 3aMelIeHHs U
TOpEHUS), HAXOXKACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPOMNWIEH — MPOCTeHIINe
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPaTalluH, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEWIINE XUMHYECKHE
cBOMcTBA (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHHUS, TOMOJIOTUYECKMH psia. AUETUIeH —
NPOCTEUIINI MPEICTAaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy ruIpupoBaHus, ralOreHUPOBAHUS, TUAPATALUH, TOPEHNUS), TOJyUYEHUE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHME W XHMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHME M IpPUMEHEHue. Jonyon. cocmas, cmpoenue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEKIYy  YIVIEBOJOPOJAMHU,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOmyTHBIE HEQPTSHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUYECKU, KaTaTUTUYECKUii), nuponus3. IIponykTsl nepepaboTku HeTH, UX IPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ NPOAYKThI €ro nepepadboTKy.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» u «YTomaby, MOAETpOBaHUE
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
IIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bobluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA

MCXOJHOIO BEIIECTBA HJIM TMPOAYKTAa PEaKIUU IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucjiopoacoaep:kauye opranuyeckue coenHeHus

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W JITAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakiUu C aKTHUBHBIMH METaJJIaMH, T'aJOT€HOBOJIOPOAAMH, TOPEHUE),
npuMeHeHue. Bogopoueie cBsI3u MeXay MOJIeKyJaMH CIUpTOB. JlelicTBUe MeTaHoa U dTaHOoJa
Ha OpPraHu3M YellOBeKa.

MHOroaToMHBIE CHHUPTHL. OTHICHIJIHMKOIb W TIWIEPUH: CTpOeHHe, (U3NYECKHe |
XMMHUYECKHE CBOMCTBA (B3aUMO/IEHCTBUE CO IIETOYHBIMHM METaJUIaMU, KadeCTBEHHAs! peakiys Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
ITHIICHTJINKOJIS.

@deHoN: CTpOCHHE MOJEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (U3NYecKue u
XUMHYECKHE CBOMCTBa (pEakluu OKHCICHHS W BOCCTAHOBJICHHWS, KAaYeCTBEHHBIC PEAKIUH),
NIOJTy9YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIs Kilacca KUCIOT, PeakLus
TepU(UKANN), TONydeHHe W mpuMeHeHne. CTeapuHOBass W OJEWHOBAas KHCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBUE.

CrnoxHble 23Ul KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

YrieBonpl: cocTaB, KiaccuuKaIuys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (U3NYECKUE M XMMUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcuaoM meau(ll), okucieHne amMMHaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXOXJACHHE B TMPUPOJIE,
pUMeHeHue, buonorunyeckas poib. @otocunte3. OpykTo3a Kak U30Mep IIFOKO3BI.

Kpaxman u nemmono3a kak npupojaHbie noaumepsl. CTpoeHue Kpaxmaia U IeJUTION03bI.
dusnuecKkue U XMMUYECKHe CBOWCTBA KpaxMaia (THIPOJIn3, KAUeCTBEHHAs PEAKIIUs C HOJIOM).



OKCepUMEHTAIbHBIE METOAbl W3Y4YeHMsI BEIIECTB U MX MPEBpaIleHMi: MpOBEACHUE,
HaOJIOZICHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIC
peakly OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxkcumom wmenu(ll), B3aumopeiicTBue
Kpaxmajia C HOJOM), MPOBEIEHUE TPAKTHUECKON pabOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHU.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha ImpuMepe IyMLKHA). buonoruueckoe 3HaueHHe
aMHHOKUCIOT. [lenrTuapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPOJIM3, IACHATYpalus,
KaueCTBEHHbIE PEAaKIIMH Ha OEJIKH.

DKcriepuMEeHTaTbHBIE METOBl M3YYEHHUS BEIIECTB M MX IPEBpalICHUil: HaOIroAeHUE U
OMKCAaHHUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHATypanusi OETKOB NpPHU HArpeBaHWU, IIBETHbHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHHI: MOHOMEDP, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpHU3alluU, CpPeiHsAs MoJyeKynsapHas Macca. OCHOBHBIE
METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEpU3alus U OJUKOHICHC AL,

DKcrepuMEeHTATbHBIE METO/IBl M3YYEHHUSI BEUIECTB M WX MPEBPALICHUN: 03HAKOMIICHHE C
00pa3aMu MPUPOIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBS3€H NMpU M3yuyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK U
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO IHKIIA.

OOue ecTecTBEHHO-HAy4YHbIE TMOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KJIacCU(pHUKAIMI, MEpPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHE,
OKCTIEPUMEHT, MOJICTTPOBAHUE.

Odwusmka: Matepus, YHEPTHUs, Macca, aToM, AIEKTPOH, MOJIEKYJIa, YHEPreTUIECKAN YPOBEHB,
BEIIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUYECKHE BETHMUUHBI U €IUHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIeCTB B OpraHusMme, (hOTOCHUHTE3,
OHMOJOTHYECKH aKTHBHbBIE BellecTBa (O€TIKU, YIIIeBObL, JKUPHI, (PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHOoOrHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIIHME CPEJICTBa,
JIEKApCTBEHHBIC © KOCMETHYECKHE MPerapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHIX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacrpesielieHus] JEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas: KOH(UTypalys aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoamnueckas cucrema xumudeckux sieMeHtoB JI. .
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBl XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOUN TeopHel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB
110 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMHUYECKON CBS3U (KOBaJCHTHAas
HEeNoJisipHasl U TOJspHAas, MOHHas, MeTauindyeckas). MexaHu3smbl oOpa3oBaHHUsl KOBaJIEHTHOU
XMMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogoponaHas cBs3b. BajleHTHOCTD.
DneKTpOOTpULATENIBHOCTh. CTeNeHb OKUCIIEHUs. IOHBI: KATHOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJZIMYECKON PEIIETKU.

[TonsiTvie 0 aucniepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBI. MaccoBas 10
BEIL[ECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknaTypa  HeOpraHu4yecKux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IUYHBIM
KJIaCCaM.

Xumuyeckass peakuus. Knaccudukanus XUMHYECKHX peakUUil B HEOPraHUYECKOM U
OpraHMYEeCcKON XMMUHU. 3aKOH COXPAaHEHHS] MACChl BELLIECTB, 3aKOH COXPAHEHUs U MpeBpalleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pasin4HbIX (hakTopoB. OOpaTUMble peakluu.
Xumnueckoe paBHOBecue. (DAKTOpHI, BIMAIOIINAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnyeckas aucconuanus. CuibHble M cialble 31MeKTposnuThl. Cpea BOAHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpalbHAas, 1eJI0YHasl.

OKHCIUTETBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCIIEpPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M WX MPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuonuueckass cucremMa xumudeckux snemeHtoB /. M. MenneneeBa», m3zydeHue
MoJieNiell  KPUCTANIMUYECKUX peIIEToK, HaOIIoJeHWe M ONUCaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B TMPUCYTCTBUM KaTalu3aTropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C NMOMOIIBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKLINN
HMOHHOTO0 OOMeHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

PacuérHrle 3agayn.

Pac4€rel o ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCJIE TEPMOXUMHUYECKHAE PACUETHI,
pacué€Thl ¢ UCIIOJIB30BAHUEM TOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heoprannyeckasi Xumus



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HUECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPONHSI HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOJICOACPIKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metaioB B [lepuoandeckoil cucteMe XMMHUUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKSHUN
METAaJIJIOB.

XHWMHYECKHUE CBOWCTBA BAKHEWUIIMX METAJUIOB (HATpPUH, KaJMi, KaJabIlUHd, MAarHuu,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

OO6mme cocoObI oTyYeHusI MeTaIUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHUsS BEIIECTB M UMX NPEBPAIICHUN: H3YYCHUE
KOJUIGKIIMU «MeTauibl U CIUIaBbl», OOpa3I[OB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THUAPOKCHIA ATIOMUHMS C PACTBOPAMM KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B o0ecrie4eHnH SKOJIOTUYECKON, SHEPreTHYECKON U MUIEBOI O€30MacHOCTH,
pa3BUTHU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO TMOJNYyYeHHUs
BOKHEHIITNX BEILIECTB.

UenoBek B MHpE BEHIECTB W MaTEpPUATOB: BaXXHEHIINE CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparoB,
npaBuia 6€30MacHOT0 MCIOIB30BaHMS IPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3y4EeHUH OO0IIEeH M HEOPraHUYEeCKOW XMUMHUU B
11 xmacce ocyIIecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE MOHSTHS: HAy4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHasms, CUHTE3,  KjaccuuKanus, MNEepPHUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHHUE, SIBIICHHE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, J3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaIOaKTUBHOCTh, MOJICEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIIMUYUHBI U €IMHULIBI KX U3MEPEHHUS, CKOPOCTb.



buonorus: knerka, OpraHmsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOpHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomnorust: XUMHYECKass  IPOMBIIIJIEHHOCTb, METaJUlyprus,  NPOU3BOACTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035CTBEHHOE IIPOU3BOJICTBO, IUILEeBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUaJIOB, 3JIEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA I[IPOTPAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YarOIIMMUCS
IpoTpaMM CpPEIHEro OO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IporpaMM CpeAHero o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeAMeTa «XHUMHUS» Ha YpOBHE CpEIHEro ooOmero oOpa3oBaHHA
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHME O0YYAIOUIMMHCA POCCUHCKOW TPa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYHe MOTUBAINH K 00y4EHHIO;

LeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TPAIULIUN 0a30BOM HAyKU XMMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaromMXCsi PYKOBOJICTBOBAThCS B CBOCH JIEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMH IEJIOCTHOH CHCTEME XHUMHYECKOTO
o0Opa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOHTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JIOCTHTAIOTCS B EIHHCTBE
yuyeOHOI M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUM C T'YMAaHHCTHYECKHUMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeaJaMU POCCHICKOTo
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPaBUIAMU TOBEICHMS,
CTIOCOOCTBYIONIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUIHOCTH 00YYaIOIIUXCSI.

JIMYHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMHUS» OTPaxaroT chOpMHUPOBAHHOCThH
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOy4alomMXCs 10 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peIICHUN y‘IGGHbIX 1 IIO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JPYIHX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIMTAHUS .

OCHHOCTHOI'O OTHOLICHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTUYECKOIO NMPUMEHEHUSs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKH €CTh PE3yJIbTaT JJIUTENbHBIX HAONIOJACHUH,
KPOMOTJIMUBLIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TpyJda y‘-IéHBIX H IIPAKTUKOB;

HHTCPCCa W II03HABATCJIIBHBIX MOTHUBOB B IIOJYYCHHHM HW MNOCICAYIOIICM aHAJIM3C
uH(GOpPMAIIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMMOBECACHW,

CIIOCOOHOCTH OLICHUBATh CUTyallUHW, CBA3aHHBIC C XHMHUUYCCKUMHU SABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIEHHUs, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATHh cBOE MOBCACHHUEC U IIOCTYIIKHM CBOUX TOBapI/IHICf/i C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJIGI{CTBI/If/'I OTUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBECTCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMY (1)I/ISI/I‘ICCKOMy H IICUXUYCCKOMY 310POBbIO;

coOroIeHHsT MpaBmwil 0€30macHOTO OOpalIieHusi C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUA 1EHHOCTH TPaBWJI WHAMBHAYATBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJId,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKOM JICSITEIIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE B pEIICHWH TMPAKTUYECKUX 3a/Jad COLHUAJIbHOM
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIE HA
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XUMUHU,

YBaXXECHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH JAeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPUH OOpa30BaHMS,
Oynymieil mpodeccnu U peanuszanui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH OOIIEeCTRA;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

HKOJIOTMYECKH ITIeNIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHHUA TJI00AJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIUSHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE ITPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHuA HGOGXOIII/IMOCTI/I HUCITOJIB30BaHUA IIOCTI/I)KGHI/II\/'I XUMHU I pCIICHUA BOIIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOIIEeW MPUPOTHON cpene,
YMEHMsI IPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMUYECKHUE MOCIEACTBUS NPEIIPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJBTYphI, OIBITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATHCS HMH B
MIO03HABATEIbHOM, KOMMYHUKATUBHON M COIIMAJIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

Cc(OPMHPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MHUpE KaK O €IMHCTBE IIPUPOJABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHM JJIs COBPEMEHHOM LMBMJIM3aLUU: B €€
IYMaHHCTUYECKON HAaNpaBI€HHOCTH U BaXXHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH I100aIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHS YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B pPa3BUTUM MEIULIMHBI,
00ecre4eHny yCIOBUM YCIIEUIHOTO TPYAA U SKOJIOIMYECKU KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTH: IIOHMMaHMsI CYIIHOCTH METOJNOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEeHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JIJISl PeIlIeHus TpoliieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATENbCKOMN ACATENBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIy4€HMIO HOBBIX 3HAHUM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSIM TpyJa B pPa3M4YHbIX cpepax mnpodeccuoHaTbHON
JIeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4yeOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaUUMBIE 71 (DOPMHUPOBAHHS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIUCIUIIITNHAPHBIC
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
n CHGHI/I(i)I/IKy MCTOOOB IMMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HaYyKax (MaTepI/Ifi, BCIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, Hay4HbIH (aKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKO0H, TEOpUSs, HCCTIEI0BaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHbIE  ydueOHble  JeHCTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHUBHBIC,
pEeryJIsSTUBHBIE), oOecreunBapmme ¢GopMHUpOBaHWE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00y4YaroInuXxcs;



CIIOCOOHOCTh ~ OOyHaloIIUXCsl  KCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaKAIOT OBJAJCHHE YHUBEPCAJIbHBIMH y4eOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHIKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACITEIBHOCTU C MTOCTABICHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUM TNPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TOHATHUII M YCTaHaBIMBAaTh KX B3aUMOCBS3b, MCIOJb30BaTh
COOTBETCTBYIOIIHNE MOHATHS JIs1 OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SIBJICHUM;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKALIUN BEIICCTB U XMMHYCCKHUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICIYKTUBHBIC, [0 AaHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOIEIbHBIC IPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJ) SJIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX W TMPAKTHUUECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHi.

2) 0a3oBbIe HCCIEA0BATENbCKUE 1eliCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIH;

dbopMynupoBaTh LEAM M 3aJadyd  KCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIAJICTh HAaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmynaupoBaTh OOOOIIEHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHUSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

NpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeI0BaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB [TO3HAHMS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGOpMAIMK  (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJEp:KaHMs, CIpPaBOYHbIE TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEACTABICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTH U HEMPOTHBOPEUHBOCT;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI MIpPU IOHCKE M O0TOOpe
uH(pOpMaIiK, HEOOXOAUMOM JIJIsl BBIMIOTHEHUS YU€OHBIX 3a/1a4 ONPeIeIEHHOTO TUTIA;

NpPHOOpPETaTh OMBIT WMCHOJIB30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHUE);

UCTIOJIb30BAaTh HAYYHBIA $I3BIK B KAyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: MNPUMEHSATh MEXIpeaAMeTHbIe ((pu3nyecKkue M MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAaeMON TeMbl B XOJ€ JAMUajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh UJCH, (POPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TPU  BBIOJHEHUH XHMHYECKOTO
9KCIIEPUMEHTAa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHHIO CBOMCTB HW3y4aeMbIX BEIECTB,
peanmu3anuy y4eOHOro MpoekTa W (HOpMyTHpPOBATh BBIBOJABI 1O pe3yiIbTaTaM MPOBEAEHHBIX
UCCIJIEJOBaHUM MMyTEM COTJIaCOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUsI U OOMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENBHYIO JAESITEIbHOCTD,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIMOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOJyYeHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKLIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHs» OTpa)karoT:

c(OPMHPOBAHHOCTh TPEJICTaBIEHUH O XMMHUYECKOH COCTaBJIAIOIIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHWM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIst
pelieHus MPaKTHYECKUX 3aJad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CPENE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOINeE
MNOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas (opmyrna (pa3BEépHyTas U
COKpaliéHHasl), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJEpKalie COeTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHUS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUUYECKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE IOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
Y TIPaKTUYECKOM 1eATENBHOCTH YEI0BEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHSATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTaBA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHO) (OpMYIZT OPraHMYECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLuii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOEHHUSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEUIECTB 10 HX COCTaBY U CTPOCHHUIO K ONpeAeNEHHOMY KIACCY/TpyIIe COeIUHEHUN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUSs), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHMs OTHEIbHBIX OPraHMYECKHX BEIIECTB (ITWUJICH, MPOIMUIEH,
aleTUIICH, STWICHIVIMKOJb, TIUIEpUH, (QeHod, GopManbAeruj, ameTaibAerua, MypaBbUHAS
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KMCJIOTA, CTEAPUHOBAsI KUCIOTA, TJIIOK03a, GPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OINPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. ByrtiepoBa /st 0OBbsSICHEHUST 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IPEICTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHMUYECKHUX BELLECTB
(meTan, 2TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LEJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIMX XHMHUYECKHUX pPEaKIHH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYUCIEHUS [0 XHMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/JaX HAYYHOTO
MO3HAHMS, KCIONb3YEMbIX B XHUMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHMX SBJICHUI
(HaOmofeHne, M3MepeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlLlUsX, CBSI3aHHBIX
C BEIIECTBaMHU U X MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJB30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJIHATh XMUMHYECKUN HKCHEPUMEHT
(mpeBpallleHusi OPraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOWCTB, KayeCTBEHHBIC pEaKIMM OPraHUYECKUX BEIIECTB, JACHATypauus OElIKOB TNpu
HarpeBaHUU, IIBETHBIE PEAKIUU OEITKOB) B COOTBETCTBHU C MPAaBUIAMU TEXHUKU OE30MACHOCTU
npu oOpallleHUuHu C BEIIeCTBaMHU U JJAOOPaTOpPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YIbTaThl



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3allUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(opMaruu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH IEATENBHOCTH B ILEJISAX COXPAaHEHHS CBOETO 3/0POBbS U
OKpPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OpraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIci mnokaszarens IIJIK, moscHate Ha
IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPALIECHUS UX BPEAHOTO BO3ACHCTBHS HA OpraHHU3M
YEJI0BCKA,;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUIs  CcHeNbIX U cAa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nis 3anucu XxuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIONICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMHUU B TMO3HAHUU SIBICHUH TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MpPaKTUYEeCKHX 3aJad M D3KOJOTMYEeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJATrarouIue
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKUCTICHUs, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, MeTajuIMueckasi, BOJOPOIHAs),
KpUCTAIJIMYECKass  pemeTKa, TUNBI XUMHYECKUX  PEaKIUil, pacTBOp, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JUCCOLUALHUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW  peakIM, XHUMHYECKOE€ paBHOBECHE), TEOPMU U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoguyeckui 3akoH J[. WM. MeHnngeneeBa, 3akoH
COXpAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHS W MPEBPAILEHUS SHEPTrUU MPU XUMUUYECKHUX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXKalre B OCHOBE IMOHMMAaHUS TPUYMHHOCTH W CHCTEMHOCTH XHMHYECKUX SIBJICHHH,
(dakTosornyecKkrue CBeJeHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHbBIE MPU3HAKU TMOHATUH, YCTaHABINBATH
WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIONIME TMOHSATHS MPU ONMHMCAHUH HEOPTAHWYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
dbopMyn BEHIECTB W ypaBHEHUN XUMHUYECKUX PEAKIMil, CHCTEMaTHYeCKYl0 HOMEHKIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMCIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid Tras,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BeCTh, Herali€Has H3BeCTb, MUThEBas COJa, MUPHUT U

Apyrue);



c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTENIEHb OKUCICHHS XUMUYECKUX
3JIEMEHTOB B COEJUHEHMX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3M (KOBaJIEHTHAs!, HIOHHA,
METAJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYeCcKas), XapakTep cpelbl B BOJIHBIX
pacTBOpax HEOPraHUUECKHUX COCTUHEHHUIA;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPTaHMYECKHX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mnepuoaudeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3ieMeHToB 1—4 nepuoos [lepuonuueckoit cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHSTUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoaudeckoi cucteMbl XUMHUECKUX 31eMeHToB J[. Y.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, IOJATBEPXKIATh CYIIECTBOBaHHUE
TEHETHYECKON CBA3M MEXJIy HEOPraHMYeCKHMMH BEIIeCTBAMU C TIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XMMHYECKHE DPEAKLIUU IO Pa3ITUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIruxX BEHIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIacTUIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEAKIUN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPaBHEHUs peaklnii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLUH, MOJITBEPHKAAIOLINE KadeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb OMNBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakuuu OT
pa3anyYHbIX (DAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOIECChl, JIeXallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOThI, aMMHUaKa, a Takke chOopMUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTrO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHATHUS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHONIEHHWH Ta30B NpPU XMMHUYECKHX
peaxkusax, Macchbl BEIIeCTBAa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIHUX B PEAKIMU BEIIECTB, TEIUIOBOrO A(dQeKrTa peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MPaBHUJIa OOPAIICHNUS C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMHU 110 BBIIIOJIHCHHUIO JIa60paTOpHLIX XUMHNYCCKHUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNIeHuE Cpelbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO UHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peaklMd WOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agau o temMaMm «Metamnely U «Hemeramibl») B COOTBETCTBHHM C IPaBUJIAMU TEXHUKHU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOpaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBBS U
OKPY>KaIOIIIe MPUPOJIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3/ICHCTBHS HA YKUBBIE OPraHU3MBI
OTpeIcIEHHBIX BEIIECTB, MOHUMAasi cMbIcT Tokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HAHHA BEIIECTB U XUMHUYCCKUX ﬂBHeHI/If/'I;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHE UCIIOJIb30BaTh penbedHo-
TOUEYHYIO cuctemMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.
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