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HOACHHUTEJIBHASA 3AIINCKA

[Iporpamma no XMMHM Ha YpOBHE CpeJHEro odmiero odpasoBaHMsl pa3padoTaHa Ha ocHoBe dDexepansHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpasoBanuu B Poccuiickoit ®Penepaunmn», TpeOboBaHMI K pe3ysbTaram
ocBoeHUs (enepanbHOil 00pa3oBaTeNbHOW TporpaMMbl cpegHero ooOmero obpasosanus (POII  COO),
mpeAcTaBiIeHHBIX B DenepanbHOM rocynapcTBeHHOM oOpasoBatensHoM craHmapre COO, ¢ yuérom Konnemmmn
mpenogaBaHus ydeOHOro mpeamera «XWMHsS» B 00pa3oBaTeNbHBIX oOpraHu3ammiax Poccuiickoit Deneparui,
peann3yiomMX OCHOBHBIE 0O0pa3oBaTEIbHBIC IPOTPAMMBI, M OCHOBHBIX MOJOKEHHH «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit @enepannu Ha mepuox mo 2025 roga» (Pacmopspkenue IIpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOAXOJOB K pa3paboTKe MPOTPaMMBI 10 XHMHH, K OIPEICIICHHIO OOIIeH CTpaTerHl O0y4eHHs,
BOCIIMTaHMS U Pa3BUTHS O0YYAIOMINXCS CPEICTBaMU yaeOHOro nmpeamMera «Xumus» st 10—11 knaccoB Ha 6a3oBOM
ypoBHE cocTaBwiIn KoHIenTyanbHele monoxerns ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LeNeH, COAep KaHMUs,
pe3ysbTaToB 00Y4EHHS ¥ TPEOOBAHHUI K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB.

Xumndeckoe oOpa3oBaHHe, IOJydaeMOe BBITYCKHHUKaMH 0O0I1e00pa3oBaTeIbHON OpraHU3alny, SIBISETCS
HEOThEMJIEMOM dYacTel0o uX oOpa3oBaHHOCTH. OHO CIYXHT 3aBeplIAOIMM 3TaloOM peaJu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIOYEBBIX ILEHHOCTEH, NMPUCYIIUX LEJIOCTHOH CHCTEME XHMHYECKOTO
o0pa3oBaHus. DTH LIEHHOCTH KacalOTCs MO3HAHMS 3aKOHOB MPUPOJBI, (GOpMHPOBAHMS MHPOBO33PEHUS M OOILEH
KyJIBTYpHI YeJIOBEKa, a TAaKXkKe IKOJOTMYeCKH 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U IIPUPOJTHOM Cpefie.
Peanmsyercs xuMudeckoe oOpa3zoBaHMe O0YyJalOMIMXCS Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHMs CPEACTBAMHU
yueOHOTrO mpeaMeTra «XHMUs», COAEPKAHWE M IMOCTPOEHHE KOTOPOTO OMNPENENICHbl B NPOrpaMMe IO XHMHH C
yu€roM creuuduKd HayKu XMMHH, €€ 3Ha4eHUs B MO3HAHMWU MPHUPOJABI U B MaTEepUAIbHOM XM3HM OOLIEeCTBa, a
TaKke ¢ y4€TOM OOLIMX ILieleld M NPHHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpPEIIHEro
obmero oopazoBanus B Poccutickoit denepanmm.

XuMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTpaeT 0COOYI0 pOJIb B COBPEMEHHOH IMBUIM3ALMHU, B
CO3JJaHMM HOBOH 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHT CBOH BKJIaJ B (OPMHUpPOBaHHE PaAIMOHAIBEHOTO
HAayYHOTO MBIIUICHHS, B CO3/IaHNE IIETIOCTHOTO MPEACTABICHUSI 00 OKPY)KAIOIIEM MHUPE KaK O €IUHCTBE NPUPOABI U
YeJloBeKa, KOTopoe (OpMUpPYETCS B XUMHUH Ha OCHOBE NMOHMMAaHMS BEIIECTBCHHOTO COCTaBA OKPY)KAIOIETO MHpa,
OCO3HaHUA B3aUMOCBA3U MCKAY CTPOCHUEM BEIICCTB, UX CBOMCTBaMHM U BO3MOXKHBIMU O6J'IaCTHMI/I MMPUMCHCHUA.

TecHO B3amMOAEHCTBYS C OPYIMMH €CTECTBCHHBIMH HayKaMH, XHMHS CTaja HEOTHEMIIEMOW YacThiO
MHPOBOH KyJbTYypbl, HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TpyAa M >KM3HM KaKAOTO0 dIeHa OOIecTna.
COBpeMeHHaH XUMU KaK HayKa Co3uJaTeiibHasA, KaK HayKa BBICOKHUX TEXHOJIOTUH HalpaBJicHa Ha PpCIICHUEC
rI00AIBHBIX  MPOOJEM YCTOWYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHCBOW, JHEPreTHUCCKOW, MHUIIECBOM,
9KOJIOTMYECKOH 0€30MTaCHOCTH M OXPaHbI 3/[0POBBSI.

B cooTBeTcTBHM C OOIIMMH IENAMHI U MPUHIMIIAMU CpeHEero o0Iiero obpa3oBaHus coAepkKaHue mpeaMera
«Xumwusi» (10—11 xmacchbl, 6a30BbIi YpOBEHb U3YUEHUsI) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOATOTOBKY OOYyYaromMXcs, HEOOXOAMMYIO MM ISl BBIPAaOOTKM MHPOBO33PEHUECKHX OPHUEHTHPOB, YCIEHIHOTO
BKJIIOYEHUS! B JKM3Hb COLIMYMa, TPOJAOJDKEHHsS O0Opa3oBaHMS B Pa3IMYHBIX OOJIACTSAX, HE CBS3aHHBIX
HEINOCPEACTBEHHO C XUMUEM.

CocTaBnsIOMIMA NpeaMeTa «XUMHS» SBISIFOTCS 0a30Bble Kypehl — «Opranuueckas XuMush» U «Oomas u
HEOpraHu4yecKass XUMHS», OCHOBHBIM KOMIOHEHTOM COJICP)KaHHS KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH:
cucTeMa 3HaHMH 10 HEOPraHMYECKOW XMMHUH (C BKIIOUYEHHEM 3HAHMH M3 OO0LIel XUMHM) ¥ OPTaHUYECKOH XUMHH.
®opMHpOBaHUE TAaHHON CHCTEMBI 3HAHWH NPU U3yYEHHH IpeaMeTa OoO0ecledrBaeT BO3MOXHOCTh PacCMOTPEHHUS
BCET0 MHOT000pPa3us BEIIECTB HA OCHOBE OOIIMX MTOHATHH, 3aKOHOB U TEOPUH XUMHUH.

CtpykTypa coaepxanusi KypcoB — «Opranmdeckas xumus» u «OOmas w HeopraHWdyecKas XUMHs»
chopMHpOBaHa B MpOTrpaMMe MO0 XMMHH Ha OCHOBE CHCTEMHOTO TOJAXOAa K M3YYCHHIO y4eOHOro Marepuana u
00yCIIOBJIEHA NCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHWI Ha ONpeNeNIEHHBIX TEOPETHUYECKUX YpOBHX. Tak, B
Kypce OpraHMYecKOH XHMMHHM BEIIECTBA pPacCMaTPHBAIOTCS Ha YPOBHE KJIACCHYECKOW TEOPHH CTPOEHHSA
OPraHn4eCKux COGHHHGHHﬁ, a TaK)KE€ Ha YPOBHE CTCPCOXMMUYCCKUX U BJICKTPOHHBIX Hpe}lCTaBHeHHﬁ 0 CTpOCHUHU
BemecTB. CBeneHMst 00 M3yyaeMBIX B Kypce BEIIECTBaX MAlOTCA B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIIOXKHBIX
OMOJIOrMYecKN aKTUBHBIX COeIMHEHHMH. B Kypce opraHnyeckoil XMMHH IOJIy4alOT pa3BUTHE c(hOPMHUPOBAHHBIC Ha
YpOBHE OCHOBHOTO oOmero o0pa3oBaHHS TI€pBOHAYAJbHBIC TPEACTABICHHS O XHMHYECKOH  CBS3W,
KJ'[aCCI/Iq)I/IKaHI/IOHHBIX IIpU3HaKax BEOICCTB, 3aBUCHMOCTHU CBOMCTB BEIIECTB OT HUX CTPOCHUA, O XHMHUYECKOH
peaKIuH.



ITox HOBBIM yTJIOM 3pEHUS B IPEAMETE «XUMHUD» 0a30BOr0 YPOBHS pacCMaTPHBACTCS U3YUCHHBIM HA yPOBHE
OCHOBHOTO 00miero 00pa3oBaHHs TEOPETHUYECKHH MaTephan M (DaKTOJOTHYECKHE CBENCHHS O BEIIECTBAX H
XUMHUUYECKON peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOWas M HeopraHuuecKas XHMUS» O00ydaromuMmcs
MPE/IOCTABISIETCS. BO3MOXKHOCTH OCO3HATh 3HAYEHHE IEPUOJMYECKOTO 3aKOHa C OOIIETEOPETUUECKUX H
METOAOIOTHIECKHUX MTO3UIHHN, TIyOKe TIOHATHh HCTOPHIECKOE H3MEHEHHNE (DYHKITHIA ATOTO 3aKOHA — OT 00o0mIaromeit
110 OOBSICHSIOMICH U IPOTHO3UPYIOIICH.

Enunas cucrtema 3HaHUM O BakKHEHIIMX BEIIECTBAaX, UX COCTAaBe, CTPOCHUHU, CBOMCTBaX M NPUMEHEHUH, a
TAaK)K€ 0 XMMHUYECKHX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHWs AOMoJHsAeTcs B Kypcax 10 u 11
KJIaCCOB 3JIEMEHTAMHU COJCP)KaHMS, MMEIOIIMMH KyJIbTypOJIOTHUECKMH W TNPUKIAJHOM XapakTep. OTH 3HaHHA
CIOCOOCTBYIOT MOHUMaHHIO B3aUMOCBSI3M XUMHHU C APYTMMH HayKaMH, PacKpbIBalOT €€ poJib B MNO3HABATEIHHON U
MPaKTHYECKOW ESTENFHOCTH YelIOBEKa, CIIOCOOCTBYIOT BOCITUTAHHMIO YBAKEHHMS K TIPOLECCY TBOPUECTBA B 00IaCTH
TECOPUH M TPAKTHICCKUX NPHUIOKEHUH XWMHH, ITOMOTAlOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M
JIMYHOCTHO 3HAYMMBIX MPpoOJIeMax, CBI3aHHbBIX C XUMMHEH, KpUTUYECKH OCMBICINBATh HH(QOPMALIUIO U IPUMEHSTh €€
JUI TIOTIOJIHEHMs 3HAHUM, peIIeHUs] HHTEJJIEKTYaIbHBIX U 3KCIIEPUMEHTAJIBHBIX MCCIENOBaTeNbCKUX 3anad. B
IIETIOM COZIepKaHue y4eOHOTO NMpeaMeTa « XUMHS» JAaHHOTO YPOBHS M3yUCHUS] OPUEHTHPOBAHO Ha ()OPMUPOBAHUE y
00ydJaromuxcss MHPOBO33PEHUECKON OCHOBBI IJIsi HMOHMMaHMs (rrocodcknx HAeH, TaKUX KaK: MaTepHaIbHOE
CANHCTBO HCEOPTraHUYCCKOIro0 M OpraHUuvYeCKOro mwupa, O6yCHOBHeHHOCTL CBOMCTB BCIICCTB HX COCTaBOM H
CTPOEHHUEM, NTO3HABAEMOCTb MIPUPOJHBIX SBICHUN MyTEM 3KCIIEPUMEHTA U PELICHHS IPOTUBOPEUUM MEXKITy HOBBIMU
(hakTaMM W TEOPETUYECKUMH IPENOCHIIKAMU, OCO3HAHUE POJIM XMMHH B PEIICHUH SKOJOTHYECKHX NpoOieM, a
TaKKe MpodJeM cOepeKeHUsI SHEPTETHIECKUX PECYPCOB, ChIPhs, CO3aHMUsI HOBBIX TEXHOJIOTHIl U MaTepPHAIOB.

B nnane peuicHuA 3a1a4 BOCIIUTAHUA, PaA3BUTHA U COLIMAIN3 AN o6yqa}ouu/1xc;1 IMPUHATHIC HpOI’paMMOﬁ 1o
XUMHUH TIOJXOJBl K OINPEACTICHUIO COICpXKAaHMSA W IIOCTPOCHMS IIpeIMeTa INpeayCMaTpHUBaiOT (hopMHpOBaHKE
YHHUBEPCAJIbHBIX YUCOHBIX NCHCTBUI, UMEIONUX 0a30BOC 3HAYCHHUE JJIs PA3JIMYHBIX BUIOB JCATCIBHOCTH: PEIICHHS
npoOJeM, MoucKa, aHaau3a U 00pabOTKH WH(pOPMALIUU, HEOOXOIUMBIX IS MPHOOPETCHHUS OMbITA MPAKTUICCKON U
UCCIIE0BATENbCKON AEATENLHOCTH, 3aHUMAOLIEHN BaKHOE MECTO B TIO3HAHUH XHMUHU.

B mpaxTuke mpenonaBaHWS XMMHHM KaK Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHUs, TaKk M HAa YpOBHE
cpenHero o0Iiero oopa3oBaHus, NPU ONPEACICHUN COAEPKATEILHON XapaKTepUCTHKU LeJeld U3y4eHUs MmpeaMeTa
HarpaBjeHUEM MEePBOCTEIICHHONW 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCST POPMUPOBAHHE OCHOB XMMHUUECKOI HayKH
Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, IIPAKTHUECKON JEATENbHOCTH 4YeloBEeKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C METOIMUYECKON TOUKH 3pEHUS TaKOi MOAXO0/ K ONpPeeNeHHUI0 Ieneil u3ydeHus
MpeaMeTa ABJISICTCA BIIOJIHE ONIPAaB/IaHHBIM.

CorylacHO JaHHOM TOUYKE 3PEHUS TIaBHBIMU IEISIMU M3y4YeHUs npenmera «Xumus» Ha 6azoBoM yposae (10
—11 KI1.) ABIISAIOTCS:

e (GopMHUPOBaHHE CHCTEMbl XMMHUYECKHAX 3HAHUN KaK BaKHEWIEH COCTaBISIONIEH €CTECTBEHHO-HAYYHOH
KapTUHBI MUpa, B OCHOBE KOTOPOH JIeKAaT KIIIOYEBBbIE MOHATHS, (yHIAaMEHTAJbHBIC 3aKOHBI W TEOPHU
XMMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IIOHMMaHHE CYIIHOCTH JIOCTYHHBIX 000OIIeHHI
MHPOBO33PEHYECKOT0 XapakTepa, 03HaKOMJICHHE C UCTOPHUEH UX Pa3BUTHS U CTAHOBIICHHUS;

L4 q)OpMI/IpOBaHI/Ie U Pa3BUTHUC HpeﬂCTaBHeHHI’I 0 HAY4YHBIX METOJaX IMO3HaHHA BCHICCTB U XUMHUYCCKHUX
peakiuii, HeOOXOANMBIX IJIsl IPHOOPETEHNST YMEHUI OPUEHTUPOBATHCS B MUPE BEUIECTB M XMMUYECKUX
SIBJICHUH, UMEIOLIMX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCEAHEBHOM )KU3HU;

L4 Ppa3BUTHUC yMeHI/Iﬁ U CII0CO0O0B JACATCIBbHOCTH, CBA3aHHBIX C Ha6J’IIOI[eHI/IeM 1 O0BSICHEHUEM XHMHUYECKOTO
JKCIIEpPUMEHTa, COOJII0IEHHEM ITPaBMII 0€301TaCHOTO OOpaIeHNs ¢ BEECTBAMHU.

Hapsiny ¢ atum, conepxarenbHas XapaKTepHCTHKA IeJed W 3alad M3y4eHUs MpeaMeTa B NpOorpaMMe 1o
XUMUHU YTOYHCHA U CKOPPEKTHpPOBAaHA B COOTBETCTBHUU C HOBBIMH IMPUOPUTETAMHU B CUCTEME CPEAHETO 06IHCFO
obpazoBanus. CerogHs B NpENojaBaHWM XUMUU B OOJbIIEH CTENEHH OTHAETCS MPEINIOYTEHUE IMPAKTHYECKOH
KOMITOHEHTE COJIEpXKaHUsi OOy4YeHHs, OPHEHTHPOBAHHOM Ha IIOATOTOBKY BHINTyCKHHKa 0011€00pa3oBaTeIbHOM
OpraHW3aIlNM, BIAJCIONIET0 He HAaOOpoM 3HaHWH, a (PYHKIMOHAJIBHON IPaMOTHOCTBIO, TO €CTh CHOCOOaMH H
YMEHUAMHN aKTUBHOT'O ITOJTYUYCHUA 3HAaHUU U NIPUMEHCHUA UX B peanLHoﬁ KU3HU U1 pEHICHUA TPAKTUYCCKUX 3a1a4.

B cBsI3M ¢ 3THM IIpH M3y4YEHUH TpeaMeTa «XUMHUsD TOMUHUpYIOIee 3HaYeHHe MPHOOPETaloT TaKue LEeNu 1
3a/1a4H, KaK:

amanTanyusg  OOyJalomMXCcs K  YCIOBHSAM JUHAMHYHO  DPa3BUBAIOLIETOCS MHpa, (HOpMHUpPOBAHUE
MHTEJUIEKTYaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K CaMO0Opa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIHHOMY
HOPUHATHIO TPAMOTHBIX PEIICHU B KOHKPETHBIX JKM3HEHHBIX CHTyallUAX, CBSI3aHHBIX C BEINECTBAMH M HX
MMPUMEHCHUEM |



dbopmupoBaHre y O0OydJalOMIMXCS  KJIFOYEBBIX HABBIKOB  (KITIOYEBBIX KOMIICTCHIIMM), WMEIOIINX
YHHBEpCAIbHOE 3HAYCHHE ISl PA3IMYHBIX BHIOB ACATCIBHOCTH: PELICHHUS MPOOIieM, OUCKa, aHainu3a U 00paboTKU
nHopManuy, HEOOXOJUMBIX Uil NPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMaeT BaKHOE MECTO B
MO3HAaHWU XMMUH, a TAKXKe JJIsI OLIEHKH C TO3UIMH SKOJOrMYecKOoW 0e30MacHOCTH XapaKTepa BINSHHS BELIECTB U
XMUMHYECKHX MTPOIIECCOB HA OPraHU3M YeJ0BeKa U MPHUPOIHYIO CPELy;

pa3BUTHE MO3HABATENIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH O00YdYaroIIuXcsi:
CIIOCOOHOCTH CaMOCTOSITEIBHO IPHOOpEeTaTh HOBBIE 3HAHUS 10 XUMHH B COOTBETCTBHU C JKU3HCHHBIMH
MOTPEOHOCTSIMHU, HCIOJb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHHU JJIsl IOMCKA M aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMK XUMHUYECKOTO COJICPIKAHHS,

¢opmupoBaHME W pa3BUTHE y OOYYaIOIIUXCS  AcCCOIMAaTHBHOTO M JIOTMYECKOI'O  MBIIIICHUS,
HaOJIOAaTebHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEGHHO HEOOXOAWMBI, B YaCTHOCTH, IIPH
TUIAHUPOBAHMH U TIPOBEICHUN XUMHUYECKOTO KCICPHMEHTA,;

BOCIIHTaHHE Y 00ydaromuxcst yOekIEHHOCTH B TyMaHUCTUYECKOW HANpPaBIEHHOCTH XUMHUH, €€ BAXKHOW POJTU
B PEIICHNUH INIO0ABHBIX MPOOJIEM pallMOHAIBHOTO ITPUPOIOTIONb30BAHHS, TOTIOTHEHHSI PHEPTETUUECKUX PECYPCOB U
COXpaHEHHsI MPUPOJHOTO PABHOBECHSI, OCO3HAHUSI HEOOXOAMMOCTH OCpPEIKHOTO OTHOILICHUS K MPHPOJIC U CBOEMY
3I0POBbIO, & TaKXKe NPHOOPETEHHs OMbITA HCIOIb30BAHHS MONYYCHHBIX 3HAHUN [UIS TPUHATHS TPAMOTHBIX
pemeHHﬁ B CUTyalludX, CBA3aHHBIX C XUMHWYCCKUMU ABJICHUAMU.

B yueOHOM muiaHe cpemHero oduiero oOpa3oBaHus mpeaMeT «XHUMHEs» 0a30BOTO YPOBHS BXOIHUT B COCTAB
npeaMeTHON 06nacTi «EcTecTBeHHO-HAYYHBIE IPEMETHI.

OO1miee YHMCIO YacoB, OTBEAEHHBIX JUIS W3Yy4YCHUS XHMHUHM, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpa3oBaHms, cocTtaBisieT 68 vacos: B 10 kmacce — 34 ygaca (1 yac B Hememo), B 11 kmacce — 34 gaca (1 gac B
HEZCITIO).

COJAEPKAHHUE OBYYEHHA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHMYecKOil XMMHH

IIpenmer oprannyeckoil XUMHUK: €€ BOSHUKHOBEHHE, pa3BUTHE M 3HAYECHHE B ITOYUYEHHH HOBBIX BEIECTB U
MaTtepuanoB. Teopus CTpPOEHHUs OpraHuyeckux coeauHeHuit A. M. bByTiepoBa, €€ OCHOBHBIE TOJOXEHHUSI.
CrpykrypHble (OPMYJIBI OPraHHYECKHX BEIIECTB. [ OMONOTHs, M30MepHs. XUMHYECKas CBA3b B OPraHMYECKHX
COEJIMHEHUX — OJIMHAPHBIC U KPaTHBIE CBA3U.

[IpencraBnenue o kiaccu(UKAMKM OPraHMYECKHUX BelllecTB. HoMEHKJIaTypa OpraHHMYecKHX COEJIMHEHUI
(cucremarnueckast) ¥ TpUBHAIbHBIC HA3BaHMS BAKHEHIINX MPEICTaBUTENIEH KJIAaCCOB OPraHUMIECKNX BEIIECTB.

OKcHepuMEeHTaIbHBIE METOABl HM3YYEHHs BEIIECTB M WX MPEBPALICHHUH: O3HAKOMIIEHHE C 00pa3namu
OpPraHMYECKHX BEIIECTB M MaTepuaJlaMd Ha HMX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ] OpPraHWYECKUX BEIECTB,
HaOJII0ZIeHNE W ONHCAHNE IEMOHCTPAMOHHBIX OIBITOB IO ITPEBPAIIEHUIO OPraHNYECKUX BELIECTB IPH HarpeBaHUH
(tmaBieHue, 0OyTIIMBAHKE U TOPEHIE).

Yraesonpopoast

AJKaHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOTHUECKUI pal. MeTaH U 3TaH — NPOCTEHIITNe PEeICTaBUTEIHN aJIKAHOB:
(u3nyeckre U XUMHUYECKHE CBOMCTBa (peakiMy 3aMEIeHHs W TOPEHUs), HaXOXJICHWE B IPHUPOJE, MOIyYeHUE U
pUMEHCHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH psii. DTWICH W NPONWICH — MPOCTEHIINE MPeICTaBUTENIN
QIKEHOB: (M3MYECKHEe W XHMMHUYECKHE CBOWCTBa (peakIWW THUAPHPOBAHMS, TaJIOTCHUPOBAHUS, THApATallWH,
OKHCJICHHS M TTOJIMMEPHU3aINH), TOJy4eHHEe U IPUMECHEHHE.

Anxanuensl: 6yraguen-1,3 u metnnOyraaueH-1,3: cTpoeHre, BaKHEHUIITHE XUMUIECKHE CBOUCTBA (peaKius
nonmmepusanun). [lodydyeHre CHHTETHYECKOTO KaydyKa M PEe3HHBI.

AJKHMHBI: COCTaB U 0COOCHHOCTH CTPOCHHMSI, TOMOJIOTHYECKHUH psill. ALIETHIICH — IPOCTEHIIINI ITPEeICTaBUTENb
AIKWHOB: COCTaB, CTPOCHHE, (U3MUECKHUE M XUMHUYECKHE CBONCTBA (pPEaKIWU TUAPUPOBAHMSA, T'aJIOTCHHPOBAHUS,
THIIpATAIH, TOPEHHS), IIOJTy4YeHHE U IPUMEHEHHE.

Apensl. benzon: cocras, crpoeHne, QU3MUECKHE M XMMHUYECKHE CBOMCTBA (PEaKIMM TAJIOTCHUPOBAHUS U
HUTPOBAHUs), MONyYCHHE U NPUMEHEHUue. Tonyon: cocmas, cmpoeHue, @usudeckue U Xumuueckue C60Ucmed



(peaxkyuu 2anocenupo8anus U HUMpPOBAarus), noiyienue u npumerenue. TOKCHIHOCTh apeHOB. ['eHeTHUEeCKas CBSI3b
MEXKAY yTJIeBOJAOPOJaMH, IPUHAUICKAIINMHY K PA3INIHBIM KJIACCaM.

[IpuponHble MCTOYHUKHU YIieBOAOpOAOB. [IpupoaHblii Ta3 M momyTHele He(TsHble ra3pl. Hedtb n eé
npoucxoxaeHue. CriocoObl nepepaboTku HeTH: NEePEeroHKa, KPEKUHT (TepMUYECKUH, KaTaTUTHYECKUI), TUPOIIH3.
IIpoxyxTer nepepa®oTkn HE(DTH, UX TPUMEHEHHE B IIPOMBIIIIIEHHOCTH U B OBbITY. KaMEHHBIN yrosb ¥ IPOAYKTHI €r0
nepepabdoTKH.

OKcnepuMeHTaNbHbIE METOABl HM3YYEHHs BEIIECTB M HX MpPEBpALICHHH: O3HAKOMIIEHHE C 00pa3uamu
IUIacTMacC, KaydyKoB M pe3uHbl, KoureKiun «HedTe» u «Yromp», MomennpoBaHHEe MOJIEKYN YIIEBOIOPOAOB U
raJoreHONPON3BOIHBIX, TPOBEICHNE IPAKTUIECKON PaOOTHI: ITOTydIeHUE STUIICHA U H3yUEHNE €T0 CBOWCTB.

Pacuérnble 3agaun.

Bpluncnenus o ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJMYECTBA HCXOAHOIO BEIECTBA HITH
MPOIYKTa PEAKIUH MO M3BECTHBHIM Macce, 00BbEMY, KOJIMUYECTBY OIJHOTO M3 MCXOAHBIX BEIIECTB MM MPOIYKTOB
peaxnun).

Kuciiopoacoaep:kanue opranndecKue coe{MHeHUs!

[IpenenbHble OOHOATOMHBIE COUPTHL. METaHON M 3TAHOJN: CTPOEHHE, PU3NIECKUE M XMMHUYECKHE CBOICTBA
(peakuuy ¢ aKTHBHBIMH METAJUIAMH, TaJIOT€HOBOJOPOAAMH, TOPEHUE), IPUMEHEHNE. BOMOpoaHbIE CBA3M MEXIY
MOJICKyJIaMH CIIUPTOB. [leificTBHe MeTaHOIa U 3TaHOJIa Ha OPraHMu3M YeJOoBeKa.

MHOT0aTOMHBIE CHHUPTHI. JTHICHIVIMKONb W TIMLEPHH: CTPOCHHE, (PU3MYECKHE W XMMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE CO IIEIOYHBIMH METaUIaMH, KaUeCTBCHHAs peakius Ha MHOTOATOMHBIE CHMPTHI). [leficTBHE Ha
OpraHmu3M 4YCJIOBEKa. HpI/IMeHeHI/Ie TJIMIEpUHa U 3TUIICHTJIUKOJIA.

®DeHOII: CTPOCHHE MOJEKYJIbI, (PU3MYECKHEe M XUMHUYECKUe cBoiicTBa. TOokcHMYHOCTH (eHoMa. IIpumeneHue
(heHoMA.

Anpaerunpl U kemonwl. DopManbIeru, aueTalbIeru: CTpoeHue, GU3NUECKHe M XMMHYECKHe CBOMCTBA
(peakiuy OKUCICHHUS U BOCCTAHOBJICHH, KaUeCTBEHHBIC PEaKINN), TOJTydeHHE U IPUMEHEHHE.

OnHOOCHOBHBIC TIpeleNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHMHAas M YKCyCHas KHCIOTBI: CTpOCHHE,
(u3mUecKre U XMMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIHE ST KJlacca KUCIIOT, PEaKIusl 3TepU(HUKALINN), TIOTydeHUE
u npuMeHeHue. CTeapuHOBas U OJIEMHOBAs KHCJIOTHI KaK MpPEACTaBUTEIH BBICHIMX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JIeiiCTBHE.

CroxxHble 3¢UPH KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [Maponu3 ciaoxHbIX 3¢upoB. XKupsl. ['uaponus
>kupoB. IIpuMeHeHune xupoB. buonoruueckas poiib KHUPOB.

VYriaeBonsl: cocTaB, KiacCU(pHKalMs yriieBOAOB (MOHO-, M- M TOJUcaxapujbl). [J10Ko3a — MPOCTEHIIHiA
MOHOCaxapHJl: OCOOCHHOCTH CTPOCHHS MOJEKYJbl, (U3MUECKHe W XMMHUYECKHE CBOWCTBA (B3aMMOICHCTBHE C
rugpokcunoM Menu(ll), oxucneHnme amMMuadHbIM pacTBOpoM okcupa cepebpa(l), BoccraHoBieHHME, OpoXKeHHe
TJIIOKO3bI), HAXOXJEHHE B INPHPOJE, NMpHUMEHEHHe, Ouosorndeckas ponb. PortocuHTe3. PpyKTO3a Kak H30MEp
TJIFOKO3BI.

Kpaxman u nemnronosa xak npupoassle nonumepbl. CTpoeHHe KpaxMmana M Heinnonossl. dusndeckue n
XUMHYECKHe CBOWCTBA KpaxMaia (THAPOJIN3, KAUeCTBEHHAs PEaKIs C HOA0M).

OKCIIepUMEHTAJIbHbIE METOAbl H3y4YeHMs BELIECTB M HX IIPEBpallleHHH: NpoBeJeHHE, HAOIIOfEeHHE U
ONKCaHHE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHPTOB, KAuECTBEHHBbIE PEAKIUH OJHOATOMHBIX CHHUPTOB
(oxucnenue sta"ona okcuaoMm Meau(ll)), MHOroaTOMHBIX CIHMPTOB (B3aMMOJIEHCTBHE TIIMIEPUHA C THAPOKCHIOM
menn(Il)), ampaermmoB (OKMCIEHHME aMMMA4YHBIM pacTBopoM okcuaa cepebpa(l) u rumpoxcumom wmenu(Il),
B3aUMO/ICHiCTBHE KpaxMalla ¢ HOZ0M), TPOBEJICHNE ITPAKTHIECKOI padOThI: CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnble 3anaun.

Brruncinenus o ypaBHEHHIO XUMHUYECKOH peakiuy (Macchl, 00bEMa, KOJMUECTBA HCXOIHOTO BEIIeCTBA MIIH
NPOJYKTa PEaKIUH MO M3BECTHBHIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB MIIM ITPOYKTOB
peakuum).

AzoTcozaeprkamye OpraHnuecKue COeTNHEHNUS.

AMUHOKHCIOTHI Kak aM(OTEepHbIE OpraHWYecKHe coequHeHus. Puzndeckne W XUMHUYECKHE CBOWCTBA
AMHMHOKHCIIOT (Ha IpuMepe riunuHa). bruonorndeckoe 3Hauenne aMuHOKUCIOT. [lenTusl.

Benxu xak mpupoIHBIE BEICOKOMOJIEKYIISIPHBIE coeMHeHus. [lepBryHas, BTOpHYHAS U TPETHYHAs CTPYKTypa
OenmkoB. XMMHUYECKHE CBOMCTBA OENIKOB: THAPOIU3, ISHATYPAIHs, KAUeCTBEHHbBIE PEaKINy Ha OEIKH.

OKcnepuMEHTaNbHBIE METOJbl HM3YYCHMs BELIECTB W WX NpEBpalleHMil: HaONIOJeHWe W ONHCaHHe
JIEMOHCTPAMOHHBIX ONBITOB: JICHATYpALHs OEJIKOB IIPH HArPEBaHUH, IIBETHBIE PEAKIMN OCIIKOB.

BbicokoMo1eKyJIsIpPHBIE COeTUHEHUS



OCHOBHBIE TIOHSTHSI XMMUH BBICOKOMOJIEKYJISIPHBIX COEANHEHUI: MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO,
CTENCHb MOJIMMEPHU3ALNH, CPEIHssS MOJEKyJspHas macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUH — NONIMMepH3alus U TOJTUKOH/ICHCALIHS.

OKcnepuMeHTaNbHbIE METOABl HM3YYEHHs BEIIECTB M HX MpPEBpAlICHHUH: O3HAKOMIIEHHE C 00pa3uamu
MPUPOTHBIX M UCKYCCTBECHHBIX BOJIOKOH, IIJIACTMACC, KAyTyKOB.

MexnpeamMeTHbIe CBS3H.

Peanm3zanust MeXIpeIMETHBIX CBA3€H NPU W3y4YSHUHM OpraHndeckod xumuu B 10 Kiacce OCYIIECTBISIETCS
Yyepe3 MCHONb30BAHNE KaK OOIINX €CTECTBCHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SIBISTFOIIMXCS CUCTEMHBIMU IS
OTAETBHBIX MIPEAMETOB ECTECTBEHHO-HAYYHOTO UK.

OOmmue ecTecTBEeHHO-HAYYHBIE IIOHATHS: SBICHHE, HAay4HBIH ()akT, TUINOTE3a, 3aKOH, TEOpHs, aHalu3,
CHHTE3, KIacCHU(UKaIHs, IEPUOIUIHOCTD, HAaOMIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJISIMPOBaHHE.

®duznka: mMaTepusi, FJHEPIUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SJHEPTETHUECKUI yPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHUE BELIECTBA, (PU3NUECKUE BEINYUHBI U COUHUIIBI UX U3MEPEHUSL.

Buonorusi: xierka, opranusMm, Ouocdepa, oOMEH BeleCTB B OpraHusme, (OTOCHHTE3, OHOJIOTHUECKH
aKTUBHBIE BelecTBa (OeNKH, YTIIeBOIBL, )KUPHI, (PEePMEHTHI).

I'eorpadust: MuHEpaEL, TOPHBIE TOPO/IBI, TOJIE3HBIE HICKOIIAEMBIE, TOTIINBO, PECYPCHI.

TexHonorus: MAIICBBIC MPOAYKTBI, OCHOBBI PAllTMOHAJILHOI'O MMUTaHUA, MOIOIMUEC CPEICTBA, JICKAPCTBCHHBIC 1
KOCMETHYECKHE NPETapaThl, MaTepPHAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMMUA

TeopeTuueckne 0CHOBBI XUMHH

Xumudeckuil simeMeHT. AToM. SIpo atoma, M30TOMBL DIEKTPOHHAS 000JI0YKA. DHEPreTHUECKHUE YPOBHH,
NOoypOBHU. ATOMHBIC OpOHTANH, S-, P-, 0- amemMeHTsI. OCOGCHHOCTH paclpeeICHHs IEKTPOHOB IO OPOHUTAIISIM B
aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DINEKTPOHHASI KOH(OUTYpaLUs AaTOMOB.

Ilepuonuueckuii 3axkoH u Ilepuonnueckas cucrema xumudeckux anneMeHToB [I. U. MenneneeBa. Cas3b
NEPUOANYECKOro 3akoHa U Ilepuonnyeckoil cucreMsl XuMudeckux 3yeMeHToB [, 1. MeHzeneeBa ¢ COBpeMeHHOU
TEOpHei CTpOEHHsT aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHMsl CBOMCTB XMMHYECKHX SJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTHIX M CIIOKHBIX BELIECTB 110 TPYIIIaM M IIepHoiaM. 3HaueHHE MIEPHOANIECKOT0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BUIbI XUMU4eCKOH CBsI3M (KOBAJICHTHAS! HETIOJISIPHAS | MOJISIpHAS,
MOHHasl, MeTajyInueckas). MexaHu3Mbl 00pa30BaHMS KOBAJIEHTHON XMMHYECKOH CBsi3u (OOMEHHBIH M JIOHOPHO-
akuenTopHeIid). BomopomHas cBs3p. BaneHTHOCTB. DnekTpooTpumarenbHOCTh. CTeleHb OKUCIeHHA. OHBL:
KaTHOHBI U aHHOHBI.

BemectBa MONEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSA. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. THIIBI
KPHUCTAIMYECKUX PEHIETOK. 3aBHCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTATUIMYECKOHN PEIIETKH.

[TonsTHE O IOMCHEPCHBIX cUcTeMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpHL. MaccoBast 10l BEIIECTBAa B
pacTBope.

Knaccugukanus HeopraHmueckux coeauHeHHi. HomeHknaTypa HeopraHMUecKuX BemecTB. I'eHeTmueckas
CBSI3b HEOPTaHNYECKHX BEIIECTB, IPHHAICKAIINX K PA3THIHBIM Ki1accaMm.

Xumndeckas peakius. Kiaccnpuxanus XMMHUECKUX peakuii B HEOPraHMUECKOH M OpraHMYecKOi XUMHH.
3aKOH COXpaHEHHUs MACCHI BEIIECTB, 3aKOH COXPAHEHUS U IPEBPAICHNS YJHEPTUH NIPU XUMHUIECKUX PEaKIHX.

CkopocTh peakiuu, €€ 3aBHUCUMOCTh OT pa3iiMuHbIX (akropoB. OOpaTUMble peakuuu. XHUMHYECKOe
paBHOBecue. DakTopsl, BIUAIOLIME HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipunnun Jle larense.

OnexTponuTnieckas aucconuanys. CUipHbE U ciadbie 3yeKTponnThl. Cpea BOJHBIX pacTBOPOB BEIIECTB:
KHCJIas1, HeWTpaJIbHas, MEI0YHasl.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKcHepyMEHTAIbHBIE METOJIbl HM3YYEHHs BEIIECTB M MX [PEBpAIlCHHH: JEMOHCTpalus TaOJuI
«Ilepuonnueckas cucrema xumuueckux snemeHToB [[. M. MeHneneeBa», nzyueHue MoOJENel KPUCTAUIMYECKUX
pemérok, HaOIONEHWE W OIKMCAHWE JIEMOHCTPAIIMOHHBIX M Ja0OPaTOPHBIX OIBITOB (pa3lioKEHHE IEepPOKCHIIa
BOJIOpPOJia B MPUCYTCTBUM KaTaaU3aToOpa, ONPEAEICHUE CPebl PACTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCAIBHOTO
WHINKATOpa, Peakuyd HOHHOTO OOMEeHa), MPOBEACHNE MPaKTHIECKONH paboTsl «BiusHNe pa3nuuHbIX (HakTOpOB Ha
CKOPOCTh XUMHUYECKON PEaKIIUI.

Pacuérnble 3anaun.



Pacu€Tpl 10 ypaBHEHHMSIM XMUMUYECKUX PEAKLUHMA, B TOM YHUCJIE TEPMOXUMUYECKHE PaCU€Thl, PaACUETHI C
HCIOJIb30BAaHUEM TIOHATHUS «MACCOBasi 40 BEILIECTBAY.

Heoprannueckass xumus

Hemerannel. [lonoxenune nHemeramnoB B Ilepuoamueckoit cucreme xumudeckux oanemeHtoB J[. W.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB. DHU3WUYECKIe CBOHCTBA HEMETAIIOB. AJUIOTPOITHS HEMETAJUIOB (Ha
prMepe KUCIIoposia, cepsl, hochopa u yriaepoza).

XUMHUUECKUE CBOMCTBA BAKHEUIIMX HEMETAJLIOB (TaJIOTEHOB, CEpPhI, a30Ta, hocdopa, yriepoaa U KPSMHUs)
1 UX COeIWHEHNH (OKCHIOB, KHCIOPOACOACPKAIINX KUCIOT, BOJIOPOIHBIX COCTUHECHUH).

IIpumeHeHe Ba)KHENIINX HEMETAIUIOB U UX COEIUHEHUM.

Meramnsl. [lonoxenune MeramwioB B [lepuoanueckoit cucreme xumuueckux anementos J[. Y. Menneneesa.
OCOOCHHOCTH CTPOCHUS 3JCKTPOHHBIX 000JIOUCK aTOMOB MeTayuioB. OOIue (QH3MYCCKUE CBOMCTBA METAJIOB.
Cri1aBel METaIDIOB. DIIEKTPOXUMHUYECKUH s HAIPSHKSHUH METaIIOB.

XUMHUUECKUE CBOWCTBA BXHEUIINX METAJUIOB (HATPUM, Kalui, KaJabIUii, MATHUH, aFOMUHHMA, IUHK, XPOM,
JKene30, Me/ib) U UX COCTUHEHU.

O6ure crocoOBl MOTYYeHUS MeTaUIOB. [I[puMeHeHne MeTaIuIoB B OBITY U TEXHHKE.

OKcIeprUMeHTaIbHBIC METOIBl N3YUCHHS BEIIECTB M WX IPEBPALICHUN: W3yUeHHe KOJUICKINH «MeTamisl 1
CIUTaBbl», O0pa3lOB HEMETA/UIOB, peIIeHHWe JKCIEPUMEHTAJIbHBIX 3ajad, HaONIOJEHWEe W  OIHCAHHE
JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aMMOACHCTBUE THAPOKCHIA ATIOMHHHUSA C PACTBOPAMH KHCIIOT H
Ies09el, KaueCTBCHHBIC PeaKIINU Ha KATHOHBI METAJIIIOB).

Pacuérnele 3anaumn.

Pacuértel Macchl BemiecTBa WK 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM 00BEMY
OTHOTO W3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, PAacYEéThl MacChl (00BbEMa, KOJNMYECTBA BEIIECTBA) MPOIYKTOB
peakiuu, €CIIu OJJHO U3 BEIIECTB UMEET IIPUMECH.

Xumusi ¥ )KU3Hb

Pomp xmMum B oOeCIedCHHH HKOJOTHYECKOW, DHEPTeTHYSCKOW W NHIICBOH OE30MacHOCTH, pPa3BHTHH
MeIUIUHBL. [IOHATHE 0 HAYYHBIX METOAAX NO3HAHMSI BELLIECTB U XUMUYECKUX PEAKLIUI.

IIpencraBnenus 06 OOMMX HAYYHBIX MPUHIIUAIIAX TPOMBIIIICHHOTO MOJIYYCHUS BAXKHEHIIIUX BEIICCTR.

UenoBek B MHpE BEUIECTB U MATEPUAIOB: BAKHEUIINE CTPOUTENIbHBIE MaTepuajbl, KOHCTPYKIIMOHHbBIE
MaTepuasbl, KpacKd, CTEKJIO, KEpaMUKa, MaTepuajbl IJIs JJIEKTPOHMKH, HAHOMAaTepHasbl, OPraHUYECKUE U
MUHEpaJIbHBIC YI0OPCHHUSL.

XuMus ¥ 3J0pOBBE YeJIOBEKa: MpaBujla UCTIOIH30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€301MacHOT0
HCIIOJIE30BaHUSI MTPETapaToB OBITOBOI XMMHH B IIOBCETHEBHON JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peammzanus MeXnpenIMeTHBIX CBs3€l HpH HM3y4eHHH oOmed u HeopraHmueckod xmmum B 11 kimacce
OCYILIECTBIIIETCS Yepe3 UCIOIh30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHATHUH, TaK W TOHITHH, SBIISIOIINXCS
CUCTEMHBIMU JJIs1 OTJENbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01He eCTeCTBCHHO-HAYYHBIC IOHATHS: HAy4yHbIH (DaKkT, THIOTE3a, 3aKOH, TEOPHs, aHaIW3, CHHTE3,
KiIaccuUKaIusl, MePUOTUIHOCTD, HAOIIOICHNE, SKCIICPUMEHT, MOICTUPOBAHUE, H3MEPEHUE, SBJICHUE.

®uznka: mMarepusi, SHEprus, mMacca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PAJIUOAKTUBHOCTD,
MOJICKYJIa, SHEPIeTHUYECKUN YPOBEHB, BEIIECTBO, TEIO, 00BEM, arperarHoe COCTOSHUE BEINECTBa, (U3UUCCKHE
BEITMYMHBI U SIUHUIIB UX U3MEPEHUS, CKOPOCTb.

Buomorus: kimeTka, opraHu3M, dKOCHCTeMa, OHocdepa, MaKpo- W MHKPOIJIEMEHTHI, BUTAMHHBI, OOMEH
BELIECTB B OPTaHU3ME.

I'eorpadusi: MUHEpaIIBI, TOPHBIE TIOPOJIBI, TOJE3HbIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJIYprus, MPOU3BOJCTBO CTPOUTEIBHBIX MaTepUasOB,
CEJIbCKOXO3SMCTBEHHOE IMPOU3BOJICTBO, IHUINEBas IMPOMBIIUICHHOCTh, (apMameBTHYeCKas MPOMBIIUICHHOCTD,
MPOM3BOJCTBO KOCMETHUYECKHUX IMPermapaToB, TMPOW3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAalOB, JJIEKTPOHHAS
MIPOMBIIITIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IMTPOI'PAMMEBI 110 XUMHWU HA BA30OBOM YPOBHE
CPEAHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMHUCS MPOTPAMM CPEIHETO
obmero oOpasoBaHus (JTMYHOCTHBIM, METAlPEIMETHBIM M IpEeIMETHbIM). HaydHo-MeToamdecKkodl OCHOBOM JIst
pa3paboTKy MUIAHUPYEMBIX PE3YJIbTATOB OCBOSHHMS IIPOTPaMM CPEAHEro O0LIero oO0pa3oBaHMs SIBISIETCS] CHCTEMHO-
JIeSITeIbHOCTHBIN MTOIXO/.

B cooTBeTCTBHH C CHCTEeMHO-IESATEIHLHOCTHBIM ITIOAXO0JJOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTATOB OCBOCHUS
npeaMera «XUMHs» Ha YPOBHE CPEIHETo 00IIero oOpa3oBaHuUs BBIACICHEI CICTYIONINE COCTABIISIONINE !

OCO3HaHHE OOYHYAIOIIUMHCS POCCHUICKONW TPa’kJaHCKOM HMIAEHTHMYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIFHOCTH W CAMOOTIPEICIICHHIO;

HaJIM4re MOTHBALNU K 00YICHHIO;

LeJICHATIPABJICHHOE Pa3BUTHE BHYTPCHHHX YOEKAEHHH JIMYHOCTH HAa OCHOBE KIIOYEBHIX LEHHOCTEH H
HCTOPHYECKUX TpaIUIKi 0a30BOH HayKH XUMHH;

TOTOBHOCTb W CHOCOOHOCTh OOYYarOIIMXCS PYKOBOICTBOBAThCA B CBOCH MEATCIFHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKaMH, MPUCYIIUMH IIEJIOCTHON CHCTEME XMMHYECKOT0 00pa3oBaHus;

HaJIMYKe MPaBOCO3HAHMS SKOJOTMYECKOW KYJIbTYPBl U CHOCOOHOCTH CTaBHUTh IIEJM U CTPOUTH >KU3HEHHBIC
TUTaHBL

JImgHOCTHBIE pe3yNbTaThl OCBOCHUS TpeaMeTa «XUMHS» JOCTUTAIOTCA B EAWHCTBE Y4eOHOH U
BOCIUTATEIbHON ACATCIIBHOCTH B COOTBETCTBUM C T'YMAHUCTUYCCKHUMH, COLUOKYJIbTYPHBIMH, IOYXOBHO-
HPaBCTBCHHBIMH IEHHOCTSIMH W HJCallaMH POCCHICKOTO TPaXKJAaHCKOTO OOINECTBa, MPHHATHIMH B OOIIECTBE
HOpMaMH ¥ TpaBWIaMH TOBEICHUSA, CIIOCOOCTBYIOIIMMH TIPOIIECCAM CaMOIIO3HAHWSA, CaMOPA3BUTHSA U
HpPaBCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU OGy‘IaIOLHI/IXCH.

JIu4HOCTHBIE pPE3yNbTaThl OCBOGHHMS MpeAMeTa «XHUMHS» OTPaXarT Cc(HOPMHPOBAHHOCTH OIBITA
MO3HABATEIIFHOW U MPAKTUIECKOH AEATEIIFHOCTH O0YJIAFOIINXCS M0 peaTU3alliy MPUHATHIX B OOIIECTBE IIEHHOCTEH,
B TOM YHCJIC B YaCTH:

1) rpa:k1aHCcKOro BOCIMTAHUS

OCOo3HaHHSA OOYYAIOMIMMHUCS CBOMX KOHCTHUTYIMOHHBIX TPaB W OOSM3aHHOCTEH, YBaXKCHHSA K 3aKOHY M
TIPaBOTIOPSIKY;

MpCACTABJICHUSA O COLMAJIBHBIX HOPMaXx M IMpaBujIaX MEKINYHOCTHBIX OTHOILIEHHUH B KOJIJICKTUBC,

TOTOBHOCTH K COBMECTHOIl TBOPUECKOM [EATENBHOCTH IPU CO3MAaHUM YYEOHBIX IPOCKTOB, DPELICHUU
Y4eOHBIX U IM03HABATEIBHBIX 33124, BEIMIOJIHCHIH XUMUIECKUAX SKCIICPUMCHTOB;

CIOCOOHOCTH NMOHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHl APYTHX NpU aHaIU3e
Ppa3JIMYHbIX BUI0B yqe6H0171 JACATCIBbHOCTH,

2) IaTPHOTHYECKOr0 BOCIIUTAHUS

[EHHOCTHOTO OTHOIICHHS K HCTOPHIECKOMY ¥ HAyIHOMY HACIICAHIO OTCYCCTBCHHON XUMUM;

YBaXCHHUA K MPOLECCY TBOPYECTBA B o0JacTu TCOPUU U MPAKTUYCCKOTO IMPUMEHCHUA XUMHUH, OCO3HAHUA
TOTO, YTO JOCTIKCHUS HAYKH €CTh Pe3yNbTaT UINTCIBHBIX HAOMIOICHUN, KPOMOTIMBBIX 3KCIICPHUMEHTAIBHBIX
TIOVCKOB, ITOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB;

HMHTEPECA M MO3HABATCIBHBIX MOTHUBOB B IMOJYYCHUHN U MOCJICAYIOIIEM aHAIN3€ I/IH(bOpMaHI/II/I 0 IEPEAOBBIX
JIOCTUKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HpPaBCTBEHHOI'O CO3HAHUSA, OTUYCCKOI'O MOBEACHU,

CHOCOOHOCTH OIICHMBATh CUTYyallMU, CBA3AHHLIC C XUMUYCCKHMHU ABJICHUAMHU, U NPUHUMATH OCO3HAHHBIC
pelIeHHs, OPHEHTUPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U ICHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TMOBEJCHHWE W IOCTYNKH CBOMX TOBAPHINECH C TO3WIMA HPABCTBEHHBIX M
IMpaBOBBIX HOPM U OCO3HAHUE HOCHG}]CTBI/If/'I 9THUX MMOCTYIKOB;

4) hpopmMupOBaHNS KYJbLTYPHI 310POBbSI:

MOHMMaHMs IIEHHOCTEH 370poBOro M Oe3omacHOro o0pasa >KH3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3UUECKOMY H IICUXHUECKOMY 3/I0POBEIO;

coOmoIeHNs TpaBMJI 0€301TacHOTO OOpaIIeHHsI C BEIIECTBAMH B OBITY, IIOBCEIHEBHOMN KU3HHU M B TPYIOBOM
JIeITeIIbHOCTH;

MMOHUMAaHWA MECHHOCTU MPAaBUJI HHIAUBUAYAJTBHOIO U KOJUICKTUBHOTO 0€e30I1acHOro TMOBEACHUA B CUTYyaAIIUAX,
YIPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHMs MOCJIACTBHH ¥ HENPHUATHS BpEIHBIX NPHUBBIUCK (YIOTPEOJICHHS ajKorois, HapKOTHKOB,
KypeHus);

5) TpynoBoro BocnuTaHusi:



KOMMYHUKATUBHOH KOMIIETEHTHOCTH B  y4eOHO-HCCIIEHOBATEILCKON ACATEIBHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUYECKON U APYTUX BUAAX ACATEIHLHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEIICHHU MPaKTHYECKUX 33a]ay COLMAIbHON HaIllpaBIeHHOCTH (B paMKax
CBOETO KJacca, HIKOJIbI);

MHTEpeca K MPAaKTHIECKOMY H3YUIEeHHUIO Ipodeccrii pa3IuIHOro poja, B TOM YHCIIE Ha OCHOBE NMPHUMEHEHUS
MPEIMETHBIX 3HAHUH 110 XUMHH;

YBa)KEHUS K TPYAY, TIOASIM Tpya U pe3yibTaTaM TPYAOBOH AEATENbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHIMBHIyalIbHOH TpaekTopuu oOpas3oBaHus, Oymymiei mpodeccun u
peanu3anyuy COOCTBEHHBIX JKM3HEHHBIX IIIAHOB C yYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHUMMH,
MHTEPECOB M OTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rHY€eCKOT0 BOCIIUTAHMS:

9KOJIOTMYECKH L[EJIECO00Pa3HOTO OTHOIIEHHS K IPHPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHMMaHHMs TIIO0AIBHOTO XapakTepa JKOJOTHYECKHX MpoOJieM, BIUSHUS HSKOHOMHYECKHX MHPOLECCOB Ha
COCTOSIHUE IPUPOJHOUN U COLUATIBHOM CpEbl;

OCO3HaHHSA HEOOXOJVMOCTH HCIONB30BAHUS JOCTIDKCHUH XUMHHU ISl PEIICHHs BOIPOCOB PALMOHAIBHOTO
MPHUPOAONOIb30BaHUS;

AKTUBHOTO HENpUATUS JEWUCTBUM, INPUHOCAIIUX Bpel OKpYyXKaroulell NPUPOAHOU cpele, YMEHHs
MPOTHO3UPOBATh HEOJIATONPUATHBIEC SKOJOTHIECKUE MOCIEACTBHA NPEANPHHNMAEMBIX ICHCTBUH M IIPEIOTBpPAIATh
UX;

HaJInyusg pasBUTOIO JSKOJOTHYCCKOTO MBINUICHUS, 9KOJOTHYECKOM KYJbTYpbI, OIIbITa JCATCIbHOCTHU
JKOJOTHYECKOM HalpaBJICHHOCTH, YMCHHUA PYKOBOJACTBOBATHLCA HWMHU B HO3HaBaTeJ’ILHOﬁ, KOMMyHHKaTHBHOfI )44
COIIMAIBHON TPAKTUKE, CIIOCOOHOCTH ¥ yMEHHS aKTHBHO IPOTHBOCTOSTH HICOJIOTHH XeMopoouy;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHSI HAyKUd U
00IIeCTBEHHON TIPaKTHKHY;

MOHMMAaHHMS CIEeNU(PHUKN XUMHUHX KaK HaAyKH, OCO3HAaHHS e€ poiH B (POPMHUPOBAHNH PAllMOHAIBHOTO HAYYHOTO
MBIIIJICHUA, CO3AaHUN TEJIOCTHOTO IMPEACTABIICHUA 06 OKpYyKaromeM MHUPEC KakK 0 €AMHCTBE NPUPOJLI U YEJIOBCKA, B
MO3HAHUU NIPUPOTHBIX 3aKOHOMEPHOCTEH U PELICHNH NPo0IeM COXpaHEHUs IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XHMUH sl COBPEMEHHOH IMBMIM3AIMU: B €€ T'yMaHHCTHYECKOM
HaNpaBJIeHHOCTH W BAa)KHOM pOJM B CO3JaHUHM HOBOH 0a3bl MaTepUajbHOW KyJbTYpBI, PELICHHU TIJI00aNbHBIX
mpobjeM YCTOWYMBOTO pPAa3BUTHSA UEJIOBEUYECTBA — CBHIPHEBOM, IHEPTeTHUECKOW, MHUINEBON M HIKOJIOTHYECKOH
6e30macHOCTH, B Pa3BUTUU MEAWIMHBI, 00ECIICUEHUN YCIIOBHH YCIIIIHOTO TpyJa W SKOJOTMYecKH KoM(opTHOH
JKM3HU KaXK/I0TO 4jieHa 00IIecTBa;

ECTECTBCHHO-HaquOﬁ TPaMOTHOCTU: TOHUMAHUA CYIIHOCTH METOJOB IIO3HAHUA, MCIOJIB3YCMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJyYacMble 3HAHMS [UIS aHAIN3a M OOBSICHEHHS SIBICHUH
OKPYXKaIOIIEro MUpa 1 NMPOUCXOAAINX B HEM M3MEHEHHH, yMEHHMS JIeJIaTh 0OOCHOBAHHBIE 3aKIIOUCHUSI HA OCHOBE
Hay4YHBIX (baKTOB 1 UMCIOIUXCA JAaHHBIX C ICJIBIO MOJYYCHUSA JOCTOBEPHBIX BHIBOAOB,

CIOCOOHOCTH CaMOCTOSATENIFHO HCIOJNb30BaTh XUMHUYECKHE 3HAHUS JUIS pEUIeHHs NpoOjeM B pealbHBIX
JKU3HEHHBIX CUTYallUsX;

MHTEpeca K IIO3HAHUIO U UCCIIE0BATEIbCKOMN 1eATeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHIO U caMOOOPa30BaHHIO, K AKTUBHOMY MOJIYYEHHIO
HOBBIX 3HAHWH 110 XMMHUH B COOTBETCTBUH C JKU3HEHHBIMH IOTPEOHOCTSAMUY;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3IMYHbIX chepax npodeccnoHaNbHOM A TeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMerHble pe3yiabTaThl OCBOEHMs y4eOHOro mpeamera «XHMUsS» Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe A1 (POPMHUPOBAHHUS MHPOBO33PEHUS OOYHUAIOUIMXCS MEXIUCHUIUIMHAPHBIE (MEXIIPEIMETHBIC)
oO0lIeHayYHble TOHSTHS, OTpaKaloIlMe IEeJOCTHOCTh HAYYHOW KapTHHBI MHpa M CHENU(HUKY METOJOB INO3HAHMS,
UCIONIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, JHEPIHsl, SBJIECHHUE, NPOLECC, CUCTEMAa, Hay4yHBIN
(akT, NpPUHOUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, MHCCIEIOBaHUE, HAONIOACHHE, HW3MEpEHHE,
SKCHEPUMEHT U JPYTHE);

YHUBepCcallbHble  y4eOHble  JeHCTBHs  (IIO3HABaTeNbHbIE,  KOMMYHHKATHUBHBIE,  PETyJSTHBHEIE),
obecneunBaromue GpopMrupoBaHue HyHKIHOHATIBHON TPaMOTHOCTH M COIMAIIEHOW KOMIIETEHIINN 00YJarONTIXCS;



CHOCOOHOCTh 00yJarOMUXCS MCIIONB30BaTh OCBOCHHBIC MEKAUCIUILINHAPHEIC, MIPOBO33PEHUSCKIE 3HAHH
1 YHUBEpCaJIbHBIE YIeOHBIC NEeHCTBHS B TIO3HABATEIHFHON M CONMAIBHON MIPAaKTHKE.

MeTanpeqMeTHbIC PE3yIbTaThl OTPAXKAIOT OBJIAJCHUC YHUBCPCAIBHBIMU YYCOHBIMHU I103HABATCIBHBIMU,
KOMMYHHUKATHBHBIMU U PETYJIATHBHBIMH JICHCTBUSMHU.

OBJ1aieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH IO3HABATEJILHBIMH A€ CTBUSIMH:

1) 6a3oBble JJOrNYecKHe JeiCTBUS:

CaMOCTOSTEIFHO ()OPMYITHPOBATH M aKTyaJIH3HUPOBATh MPOOIEMY, BCECTOPOHHE ¢€ pacCMaTpPUBATh;

OTIpEeNeNATh HEeNN ACATENEHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPHH UX TOCTHIKEHHUS, COOTHOCUTH Pe3yIIBTaThI
JIESITETHPHOCTH C ITIOCTABICHHBIMU IIETISIMI;

MCIOJIB30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI IOTHUECKOTO MBIIIJICHUS] — BBIIENATh XapaKTepHble MIPU3HAKU
MOHATHI W YyCTAaHABIMBATh HX B3aHMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIUC MOHATHS I OOBSCHEHUS
OTJENBHBIX (DAaKTOB U SIBICHUH;

BBIOUPATh OCHOBAHUS U KPUTEPHUU JIJIsI KIIACCH(DHUKAIIMN BEICCTB ¥ XUMUYCCKUX PEAKIINH;

YCTaHaBJIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Y4aeMbIMU SIBJICHUSIMH;

CTPOWTH JIOTHUECKHE pAacCy)KACHHS (MHIYKTHBHBIC, JNEAYKTUBHBIC, 10 AaHAJOTHWH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMaTPUBAEMBIX SBJICHUAXK, (POPMYITHPOBATH BBIBOABI H 3aKIIFOUCHUS;

MNpUMCHATL B IPOLUECCC TO3HAHUA, HCIOJB3YyEMbIE B XHWMUHU CHUMBOJHNYCCKUC (3HaKOBbIe) MOICINU,
peoOpa3oBEIBATE MOJENBHBIC MPEICTABICHUSA — XUMHUYECKHH 3HaK (CHMBOJ) JJIEMEHTa, XHUMHYecKas (opmyna,
ypaBHCHHE XMMUYECKOH pEakIiy — MPHU PEIICHUHN YICOHBIX MMO3HABATEIBHBIX M MPAKTHYECKUX 3a1ad, IPUMEHSTh
Ha3BaHHBIC MOJCJIBHBIC TIPCACTABJICHUA [JId BBIABJICHUSA XapaKTCPHBIX MPHU3HAKOB H3YYA€MbIX BCHICCTB U
XMMHUYECKHUX PEaKIIMH.

2) 6a30BbIe HCCIEI0BATEIBLCKUE AeHCTBHS:

BJIaICTh OCHOBAMHU MCTOJ0OB HAYYHOT'O NO3HAHUA BECUIECTB U XUMUYCCKUX peaKHHﬁ;

(dhopMyaHpOBaTh IENM W 3aJa4d HCCJICAOBAHUS, WCIIOIh30BATh IIOCTABJICHHBIE W CaMOCTOSITEIBHO
c(hopMynHpOBaHHBIE BOIPOCH B KAa4eCTBE MHCTPYMEHTA TO3HAHWS W OCHOBBI IS (POPMHPOBaHUS THUIIOTE3BI IO
MPOBEPKE MPABIIIBHOCTH BHICKA3BIBAEMBIX CY)KICHHL;

BJIaJICTb HAaBbIKaAMKU CaMOCTOATCIIBHOI'O IUIAHUPOBAHUA W TPOBCIACHHA YYCHUYCCKUX OKCIICPUMCHTOB,
COBEpILICHCTBOBATh YMEHHUS HAOJIOAATh 3a XOJOM IPOIECCa, CAMOCTOSITCIBHO MPOTHO3MPOBATH €r0 PE3yJIbTAT,
(hopMmynrpoBaTs 000OIICHUS M BBIBOABI OTHOCHTEIHHO IOCTOBEPHOCTH PE3YJIBTAaTOB HCCICAOBAHHSA, COCTABIATH
000CHOBaHHBIN OTYET O MPOJIETAHHON padoTe;

nproOpeTaTh OMBIT YICHUIECKOH HCCIIeI0BATEIbCKON M MPOEKTHON NEeSITeIbHOCTH, IPOSIBIATE CTIOCOOHOCTH
U TOTOBHOCTh K CaMOCTOSITCIIFHOMY ITOMCKY METOJOB PEIICHUS MPaKTUICCKUX 3a/ad, MPUMEHEHHIO Pa3IMIHBIX
METOOB TIO3HAHHUS.

3) pabora ¢ ungopmanmeii:

OpUCHTHUPOBATHCS B PA3THMYHBIX UCTOYHMUKAX WHPOPMAINH (HAYIHO-TIONMYJSIpHAS JUTEpaTypa XUMHIECKOTO
COJIEpXaHus, CIIPaBOYHBIE TOcoOuMs, pecypchl MHTepHeTa), aHaIM3HPOBaTh HH()OPMAIMIO PA3IMYHBIX BHIIOB U
q)OpM NpEACTAaBJICHUA, KPUTUYCCKH OLICHUBATDH eé JOCTOBEPHOCTHb U HEIIPOTUBOPCUNBOCTD,

(hopMyIHpOBATh 3ampPOCHl M TNPHUMEHATh pa3IMYHBIE METOIbI IPH MOWCKE W OTOOpe HuH(pOpMaNuy,
HEOOXOTMMOH IJIsI BEITIOTHEHUSI YUEOHBIX 3a/1a4 OTPEICTIEHHOTO THIIA;

npuoOpeTaTh OIBIT HCIOJIB30BaHUS HH()OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH M Pa3IMYHBIX
IIOUCKOBBIX CUCTCM,

CaMOCTOSITENIFHO BBIOMpPATh ONTHMAIBHYIO (OpPMY TMpEACTaBIeHUs WHpOpManuu (CXeMbl, TpaduKH,
JMarpaMMBbI, TAOJHUIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4ECTBE CPEACTBA MU padoTe ¢ XMMHYECKOH MH]OpMaluei: NpUMEHSTh
MEXIIpeMETHBIC ((PH3MUCCKUE U MaTEMAaTHICCKIE) 3HAKH U CUMBOJIEL, (hOpMYJIbI, a00OpeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIB30BaTh U Pe0OPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBJajeHne YHUBEPCATbHBIMH KOMMYHHKATUBHBIMHY JelCTBUSIMU:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI B X0JI€ TUAJIOTA U/WUIN TUCKYCCUH, BHICKAa3bIBAaTh UJIEH,
(hopMyIHPOBATH CBOU MPEAJIOKECHUS OTHOCUTEIHFHO BBHITIOTHECHUS PEIJIOKCHHON 3a1a4u;

BBICTYIIaTh C npe3eHTauneI71 PE3YIBTATOB MO3HAaBaTEILHOM JACATCIBHOCTH, IMOJYYCHHBIX CaMOCTOATEIBHO
I COBMECTHO CO CBEPCTHHUKAMU IIPU BBIIIOJIHCHUHU XHUMHUYCCKOI'O0 JOKCIICPUMEHTA, HpaKTquCKOﬁ pa60T1>1 110
WCCIICIOBAaHUIO CBOMCTB W3yYaeMBIX BEIIECTB, peaM3alldil Y4eOHOTO MPOeKTa M (GOPMYIUPOBATH BBIBOJBI IO
pe3ynabTaTaM MPOBEACHHBIX HCCIICJIOBAaHUA IyTEM COTJACOBAaHHMS MO3HMIMH B XOoJe O0OCyXJeHus u oOMeHa
MHCHUSIMU.

OBJajieHNe YHHBEPCATbHBIMH PeryJsiITUBHBIMU JIeiiCTBUAMM:



CaMOCTOSITENTFHO TUIAHMPOBATH U OCYIIECTBIISTH CBOIO MTO3HABATENBHYIO JESATEIHHOCTD, ONIPEALIIss e€ e 1
3a/a4n, KOHTPOJIMPOBATh W MO0 MEpe HEOOXOIMMOCTH KOPPEKTHUPOBATH MpEIJIaraeMbIii aTOPUTM ACHCTBHHA MpH
BBIMOJIHCHUH YUYCOHBIX M HCCICIOBATEIBCKUX 3a/1a4, BhIOUpaTh HambOosice 3(Pp(QEeKTUBHBIA CIOCOO MX pEIICHHS C
Y4E€TOM MOJTYUYEHHs] HOBBIX 3HAHUN O BEIECTBAX U XMMUUYECKUX PEAKLIUIX;

OCYILECTBIISITH CAMOKOHTPOIb CBOCH EATEIHPHOCTH HA OCHOBE CaMOaHAIIN3a M CAMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATBI
10 KJIIACC

IIpenmeTHbIe pe3ynbTaThl OCBOGHUS Kypca «OpraHuueckast XUMIs OTPaXaroT:

c(hOpMHUPOBAHHOCTS TPEACTABICHUH 0 XUMHUYECKOH COCTaBIIAIONICH eCTeCTBCHHO-HAYIHOW KapTHHBI MHUPA,
pomM XMMHH B TIO3HAHWM SIBICHHUH TNpUPOABI, B (OPMHUPOBAHMM MBIIIICHUS W KyJIbTyphl JIMYHOCTH, €&
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOJMMOW JUIl peIIeHHS MPaKTHYECKHX 337a4 M DKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[J0pOBbIO U IIPUPOJHON cpene;

BJIaJICHUE CHCTEMOW XUMHIECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOIOJATAONINE TTOHATHS (XUMUYIECKUH
3JIEMEHT, aTOM, DJIEKTPOHHAs 000JOYKa aToMa, MOJICKyJa, BaJEHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass M COKpam€HHas), MOJb, MOJISIpHAas Macca, MOJIIPHBIA O0BEM,
YIJIEPOIHBIN CKeneT, (PyHKIHOHATIbHAS TPYIIA, PaguKal, U30MEpHs, U30MEPbl, TOMOJIOTHYECKUN PsIll, TOMOJIOTH,
YIJIEBOJOPOABI, KHCIOPOJA M a30TCOJAEpKAIINE COCAWHEHHS, MOHOMEp, IIOJIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHbIE COCIMHEHHS); TEOPUH M 3aKOHBI (TEOpHs CTPOEHHS OpraHW4Yeckux BemiectB A. M.
ByrnepoBa, 3akOH COXpaHEHHS MacChl BENIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK  XHUMHU;
MHPOBO33PEHUECKHE 3HAHMS, JIE)KAIINE B OCHOBE MOHUMAHUS IPHYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHUH,
(akTONIOTHYECKHE CBEICHUS O CBOMCTBAax, COCTaBe, IOJYYCHHH W OE30MaCHOM WCIIOJIb30BAaHMH Ba)KHEWIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON ACATEIbHOCTH YEIIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTepPHbIC NPU3HAKNA MOHATHH, YCTaHABIMBATH MX B3aHMOCBS3b,
UCTIONb30BaTh COOTBETCTBYIONIME IOHATUS TPH OIMCAHWH COCTaBa, CTPOCHMS M TPEBPALICHUH OPraHUYECKUX
COCIUHCHUM;

c(OpPMUPOBAHHOCTE YMEHHH HCIIONIB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABJICHHS MOJEKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON) (HOPMYIT OPraHMYECKUX BEUIECTB U YPAaBHEHHH XUMUYECKUX PEAKIUH,
W3TOTABIMBAaTh MOJENM MOJEKYJT OpPraHMYeCKHX BEIIeCTB IS WUIIOCTPAllMM UX XHMHYECKOTO H|
MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpPMHUPOBAHHOCTh YMEHHH YCTAHABIMBATh NPUHAJIC)KHOCTh M3YYCHHBIX OPTaHMYECKHX BELIECTB IO HX
COCTaBY U CTPOGHHMIO K ONPEeAeIEHHOMY KIIacCy/TpyIIe COeMHEHUH (YIIIeBOOPOIbI, KHUCIOPOJ U a30TCOACPIKAIIIE
COEJIHEHHs, BBICOKOMOJICKYJISIPDHBIE COEAMHEHUs), JaBaTh MM Ha3BaHUS II0 CHCTEMaTHYeCKOH HOMEHKJaType
(IUPAC), a Tak)e NpUBOAWTH TPUBHAJIbHBIE HA3BAHUs OTIEIBHBIX OPTaHMYECKHUX BEIIECTB (ITHIIEH, IPOIMIIEH,
alleTWICH, 3TWICHIJIMKONb, TIMLEPHH, (eHoM, (OopManblerH], aneTalbAerui, MypaBbHHAs KHUCIOTA, YKCyCHas
KHUCJIOTa, OJIEMHOBAsI KUCJIOTa, CTEaPUHOBAsI KUCJIOTA, TTII0K03a, (PPyKTO3a, Kpaxmall, IIeJUIHII03a, TIUIHH);

c(OPMUPOBAHHOCT YMEHUS OINpPENEISATh BHIBl XHMHYECKOH CBS3M B OPraHWYECKUX COCIMHCHMAX
(oMHAPHEIEC U KPaTHBIC);

c(OPMUPOBAHHOCTh YMEHHSI NPUMEHSTH IOJOXKEHHsS TEOPHU CTPOSHUSI OpPraHMvecKux BemiecTB A. M.
BytnepoBa 11 00BACHEHUS 3aBHCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUS MAaCChI
BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOEHUE, (U3MYECKUE M XMMHYECKHE CBOMCTBA
TUOWYHBIX TPEACTaBUTENCH Ppa3IMYHBIX KJIaCCOB OPraHWMYECKMX BeHIeCTB (METaH, 3TaH, JITHWJICH, INPOMIIIEH,
anetwieH, OyranueH-1,3, mermnOyranueH-1,3, O€H305, METAaHOJ, 3TaHOJ, STHICHIJIMKOJNb, TIHLEPUH, (EHOI,
aleTanb/ernjl, MypaBbHHAs M YKCYCHash KHCIIOTBHI, TJIIOKO3a, Kpaxmal, LEJUTIJI03a, aMHHOYKCYCHasi KHCIIOTa),
WITIOCTPUPOBATh T€HETHYECKYIO CBS3b MEXIYy HHMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C
HCIIOJIE30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCT YMEHHSI XapaKTEPHU30BaTh MCTOUYHHUKH YIJIIEBOJOPOIHOIO CHIPbs (HE(Th, NPUPOIHBIH
ra3, yrois), CHoco0Bl UX NepepadOTKH U MPAKTUIECKOE MPIMEHEHHE IPOIYKTOB epepadoTKy;

c(OPMHUPOBAHHOCTS YMEHHH IPOBOIUTH BBIYHMCICHHS IO XMMHUYECKHM YypaBHEHHAM (Macchl, 00BEMA,
KOJIMYECTBA MCXO/IHOTO BEUIECTBA WIIM NPOJYKTAa PEAKIMH MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3
MCXOJHBIX BEIIECTB WJIM IIPOYKTOB PEAKIIHN);



c(OpMHPOBAHHOCTh YMEHHH BIIAJETh CHUCTEMOW 3HaHWH 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHM,
UCIIOJIB3YEMbIX B XMMHUHU IIPH U3YYCHHUH BEIECTB M XUMHYECKHX SBJICHHI (HaOIIONeHNEe, N3MEPEHHE, SKCIIEPUMEHT,
MOJICTIMPOBAHUE), HCIONb30BaTh CHCTEMHBbIC XHUMHUYECKHE 3HAHMS JJsl TNPUHITUS PEIICHHH B KOHKPETHBIX
JKM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIECTBAMU M UX IIPHMEHEHUEM;

c(OpMHPOBAHHOCTb YMEHUH COONIOJATH NpaBHiA IOJNB30BAHUSA XHUMHYECKOW HOCYIOH M J1a00paTOpHBIM
000pyIOBaHHEM, a TaKXKe MMPaBHIa OOPAIICHUS C BELIECTBAMU B COOTBETCTBHU ¢ MHCTPYKLHAMH IO BBHIIOJHEHHIO
Ja00PaTOPHBIX XUMHUYECKHUX OTIBITOB;

c(OPMHPOBAHHOCTh YMCHHI IUITAHUPOBATh M BHINIOJNHATH XUMHYECKHH OKCHEPHMEHT (IPEBpAILCHUSL
OPraHMYECKUX BELICCTB NPH HATPEBAHUHM, IIOJNYYCHHE STHICHA U M3YYCHHE €ro CBOWCTB, KAYSCTBEHHBIC PEaKLMU
OpPTraHMYeCKUX BEIIECTB, JNCHATypalMs OEJIKOB IPH HAarpeBaHUM, [BETHbIC PEaKIMU OEJIKOB) B COOTBETCTBHU C
NpaBWJIaMHd TEXHUKM O€30MIaCHOCTH IpHU OOpallleHWH C BEIIECTBAMH U JIaDOpaTOpHBIM 00OpYIOBaHUEM,
NPECTAaBIATh PE3YJIbTATHl XUMHYECKOTO SKCIIEPHUMEHTa B ()OpPME 3aIHCH yPaBHEHHH COOTBETCTBYIOLIMX PEaKUuil n
(hopMyTHpOBaTH BBIBOJIBI HA OCHOBE 3THX PE3YJIHTAaTOB;

c(OPMUPOBAHHOCTh YMEHHMH KPUTHYECKU AHAJIM3MPOBATh XUMHYECKYI0 HH(OPMAIHMIO, MOIyYyaeMylo U3
pa3HBIX HCTOYHUKOB (CpencTBa MaccoBoi MH(opMarm, IHTEpHET 1 APYyTHX);

c(hOpMHUPOBAHHOCTS YMEHHH COONIONATH ITPaBHIIa SKOJIOTHYCCKH IENeco00pa3HOTO MOBEICHUS B OBITY U
TPYIOBOH NESATENBHOCTH B LENSX COXPAHEHUsI CBOETO 3/I0POBbsl U OKpY’KaloLlel NMPUPOAHON CPEeAbl, 0CO3HABATH
ONACHOCTh BO3/CHCTBHSA Ha JKUBBIC OPraHU3MBI ONpPEACNEHHBIX OPraHMYECKHX BEINECTB, NOHHMAas CMBICI
nokasarens [1JIK, nosicHATE Ha nprMepax cnocoObl YMEHbIICHHS U MPEIOTBPALICHHS UX BPEIHOTO BO3ICHCTBUS Ha
OPraHu3M 4YelIOBEKa;

JUISL 06yqa}om1/1xc;1 C Or'paHNMYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA: YMCHUEC IPUMCHATH 3HAHUA 06 OCHOBHBIX
JOCTYIHBIX METOaX IIO3HAHHMS BEIIECTB U XMMHYCCKUX SBIICHHUI;

JUISL CIIENBbIX M CHa0OBUAALIMX OOYYAIOIIUXCS: yYMEHHE HCIIOJIb30BaTh DENbe(HO-TOUCUHYIO CHUCTEMY
o6o3Hauennii JI. bpaiins 11 3anucu XuMuueckux Gopmyot.

11 KJIACC

[TpeaMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O01as 1 HeopraHuyecKasi XUMHUSD) OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMHYECKOH COCTABIISIONIECH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA,
poNMM XMMHM B TIO3HAHWUHW SIBICHWUH TNPHUPOABI, B (OPMHUPOBAHUHM MBIINIICHUS W KYJIbTYPHl JIMYHOCTH, €&
(YyHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOJMMOW JUIS PpEIIeHHS MPaKTHUECKHX 337a4 ¥ IKOJOTHYECKH
000CHOBaHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOIL cpezie;

BJIaJICHIE CHCTEMON XUMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJIATAONINE MOHATHS (XUMHUYECKU
9JIEMEHT, aTOM, HM30TOIN, S-, P-, O- JJIEeKTPOHHBIE OpOHMTAIM AaTOMOB, WOH, MOJIEKYJa, MOJIb, MOJSIPHBIA OOBEM,
BaJIGHTHOCTD, QJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCICHHS, XHUMHUYECKas CBs3b (KOBAJEHTHAs, HOHHasd,
MeTaJuIn4ecKas, BOJOPOJHAsA), KPUCTAJUINYECKas PEHIETKA, THIbl XMMHUYECKHX PEeaKIfi, pacTBOpP, 3JIEKTPOIMTHL,
HEDJIEKTPOIUTHI, JNEKTPOIUTUYECKAss AUCCOLMALNS, OKHCIMTENb, BOCCTAHOBUTENb, CKOPOCTb XHUMHYECKON
PeaKIiy, XUMUIECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS 3IEKTPOIUTHIECKON AUCCOLMAIINHN, TEPUOJHIECKUI
3akoH JI. 1I. MenneneeBa, 3aKOH COXpaHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHUS M IPEBPALLECHUSI SHEPTUU IIPU
XMMHUYECKHX PEaKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3bIK XUMUH, MAPOBO33PEHUECKUE 3HAHUS, JISKAIHIE B
OCHOBE ITOHUMAaHUs IPUIMHHOCTH ¥ CUCTEMHOCTH XUMUYECKHX SIBICHNH, (PaKTOJIOTHYECKHE CBEACHUS O CBOWCTBAX,
COCTaBe, IIOJNYYEHUH M 0E30IaCHOM HCIIOJb30BAaHUU BAKHEHIINX HEOPraHWYECKHX BELIECTB B OBITY H
MPAaKTUYECKOH NesITeIbHOCTH YeI0BeKa;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHbIE NMPU3HAKN MOHITHH, YCTAHABJIMBATH X B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMTOHATHS IIPU ONMUCAHUN HEOPTaHUIECKUX BEIIECTB M WX MIPEBPAICHHIH;

c(hOpMHUPOBAHHOCTH YMEHHUH HMCIOIB30BATH XUMUUECKYIO CUMBOJIMKY JUISI COCTaBICHUS (DOPMYJI BEUIECTB H
YpaBHEHMI XUMHYECKHX peakuuii, cucremarnieckyro HomeHkinatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJENIbHBIX HEOPraHMYECKUX BEIeCcTB (yrapHblil ras, yrieKMCIbIi ra3, aMMHaK, TaméHas H3BECTb, HeraméHas
W3BECTh, MUTHEBAS COJA, MUPUT U APYTHE);

c(OPMUPOBAHHOCTE YMEHHMH OIPEAENIATh BAJEHTHOCTH M CTENEHb OKHCIEHUS XMMHUYECKHX DJIEMEHTOB B
COEIMHEHUSIX Pa3INYHOTO COCTaBA, BUJ XUMUYECKOH CBsI3H (KOBaJICHTHAs!, NOHHAs, METAJUINYECKast, BOJOPO/HAs) B
COEIMHEHUAX, THI KPUCTAJUIMYECKOM pEemETKH KOHKPETHOTO BEIIEeCTBa (ATOMHAs, MOJIEKYJSpHas, HOHHAsd,
MeTaJUIN9ecKas), XapakTep CpeAbl B BOJAHBIX paCTBOPAaX HEOPTaHUUECKUX COCIHMHEHUIT;



c(hOopMHPOBAHHOCTh YMEHUH yCTaHABIWBATH MPHHAIC)KHOCTh HEOPTAaHUYECKHUX BEIIECTB 10 WX COCTaBy K
OTIpeZICNIEHHOMY KJIACCY/TPYIINEe COSAMHEHNH (IIPOCTHIE BEIIECTBA — METaUTbI M HEMETAJUIbl, OKCHJIbI, OCHOBaHHUS,
KUCJIOTHI, aM()OTEPHBIC THIPOKCHUJIBI, COJIH);

c(hOPMHUPOBAHHOCTh, YMEHHUH pacKphIBaTh CMBICA THepuoauueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPHPOBATH €TO CUCTEMATH3HPYIOIIYI0, OOBICHUTEIHHYIO M IPOrHOCTUIECKYIO (PYHKIINY;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh AIIEKTPOHHOE CTPOCHUE aTOMOB XHUMHUYECKUX 3JIeMEHTOB 1—4
neproioB [lepuoguueckoii cucreMbl Xumudeckux snementoB JI. . MeHzeneesa, UCHONb3ys MOHATHS «S-, P-, d-
JJIEKTPOHHBIE OpOHTANN», «IHEPTeTHUECKHE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMHUYECKMX 3JIEMEHTOB U WX COECOUMHEHMI MO mepuonaM U rpynnam lleproanueckodl CHUCTEMBl XMMHUYECKHX
snemeHToB /. . Menpaeneena;

c(hOPMHUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh (OMHUCHIBATE) OOIIHUE XUMHUCCKUE CBOHCTBA HEOPTAHUICCKUX
BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHME TIE€HETUYECKOW CBSI3U MEXAY HEOPTaHUYECKUMHU
BEILIECTBAMU C MMOMOUIBIO YPABHEHUH COOTBETCTBYIOIUX XUMHUUECKHUX PEaKIIHii;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCUPHUIIMPOBATH XUMHUUCCKUE PEAKITUH 110 PA3IHYHBIM MPU3HAKAM (YUCITY U
COCTaBy pearupyromnX BEIIECTB, TCIUIOBOMY Y(PQEKTy peaKknuu, U3MEHEHUIO CTETICHEH OKHCICHHS JIIEMEHTOB,
00paTUMOCTH peaKInH, YIACTHIO KaTalIu3aTopa);

c(hOPMHUPOBAHHOCTh YMCHHI COCTABJIATh YPABHCHUS PEAKIU Pa3IMYHBIX THIIOB, MOJIHBIC U COKPAIIEHHbIC
ypaBHEHHS peaKINii HOHHOTO OOMEHa, YIUTHIBAs YCIOBHS, IPU KOTOPHIX 3TH PEAKINH UAYT IO KOHIIA;

c(OPMHUPOBAHHOCTh YMECHHU INPOBOAWUTH PEAKIHH, MOATBEPKIAIOMINE KAYSCTBCHHBIH COCTAB Pa3IMYHBIX
HEOPTaHMYECKUX BEIIECTB, PACMO3HABATh OMBITHBIM MyTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHMYECKUX BEIECTB;

c(OPMHUPOBAHHOCTh yYMEHHUI PpACKPHIBATH CYIIHOCTh OKHCIHTEIEHO-BOCCTAHOBHUTENBHBIX — PEaKIUi
MOCPEJICTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca dTUX PeaKIuii;

c(hOPMHUPOBAHHOCTh YMEHHU OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMHYECKOH peakiMyd OT Pa3IHYHBIX
(hakTOpOB; XapaKTep CMEIICHHUS XHMUIECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO Bo3eicTBHA (mpuHIHI Jle
[Tarense);

c(hOPMHUPOBAHHOCTh  YMEHHHA  XapaKTepU30BaTh XMMHYECKHE MPOIECCHI, JICKANIHE B  OCHOBE
MPOMBIIIJICHHOTO MOJYYCHUS CEPHON KUCIOThI, aMMHUAKa, a TaKkke CPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIIIX
HAYYHBIX IPUHIIAIAX U KOJIOTHICCKHUX MPOOIIeMax XUMHUIECKOTO MTPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHI TMPOBOMUTH BBIYKMCICHUS C HCIOJb30BAHUEM TOHITHS «MAaccoBas JOJIs
BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIIEHHI T'a30B MPU XUMHUYECKHX PEaKIUAX, MACChl BEIIECTBA WM 00BbEMaA
ra3oB 10 W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM 00BbEMY OIHOTO W3 YYACTBYIOIINX B PEaKIHH BEIICCTB,
TEIUIOBOTO 3(PQeKTa peaknnd Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, MPEBPAIICHUS W COXPaHCHHS
SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHUH COONIIONATh TpaBwiia MOJIH30BAHUS XUMHUYECKOH MOCYIoW W JabopaTOpHBIM
000pyIOBaHUEM, a TaKXKe MPaBHia OOpaIIEeHHs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH TI0 BBIIOJIHEHUIO
1ab0PaTOPHBIX XUMHUYECKHX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH U BBIMOJHITE XHMHUYCCKHUN OKCHCPUMEHT (Pa3iioKeHUE
NepoKcHga BOAOPOJA B MPUCYTCTBUM KaTajau3aTopa, ONPEAENIEHUE Cpellbl pPacTBOPOB BELIECTB C IOMOIIBIO
YHHBEPCAJIbHOIO HHIUKATOPA, BIMSHUEC pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XHMHUYCCKOW DPEAKIMH, PEeakiuu
HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKUWu Ha cyib(daT-, KapOOHAT- W XJIOPHI-aHUOHBI, HA KAaTHOH aMMOHHSI,
pelIeHre AKCIEPUMEHTAIBHBIX 3a/a4 Mo TeMaMm «Mertammsl» u «Hemeramiel») B COOTBETCTBHH C IIPaBHIIAMH
TEXHHKA O0€30IacHOCTH TpU OOpaIlleHWH C BEHIeCTBAMH H Ja0OpaTOpHBIM 00OpYyIOBaHUEM, MPEICTABIATH
pe3yNbTaThl XMMHUYECKOTO DJKCIIEpUMEHTa B (opme 3alucu YpaBHEHHH COOTBETCTBYIOUIUX peaKIuid |
(hopMyIHPOBATH BHIBOJBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIU3UPOBATh XUMHUYCCKYI HH(OpMAIMIO, TOIY4aeMYI0 H3
Pa3HBIX UCTOYHHUKOB (CPEICTBA MaCCOBOM KOMMYHHKAITUK, IHTEPHET U IPYTHUX);

c(hOopMHPOBAHHOCTh YMEHUH COOIOAATh MpaBUiIa DKOJOTHYECKH IIEIECO00Pa3HOTO MOBEACHUS B OBITY H
TPYJIOBOH JAEATEIHHOCTU B LIETSX COXPAHEHMS CBOETO 3I0POBbS U OKpY’KaroUledl MpUpOAHON cpeibl, 0OCO3HABaTh
ONACHOCTh BO3ACHCTBHSA Ha JKUBBIE OPraHW3Mbl ONPENENEHHBIX BEIIECTB, MOHUMAas cMmbici mokazarens [IK,
MOSICHATh Ha MpHUMepax CHOCOObl YMEHBIICHHS W TPEIOTBPAIICHHUS WX BPEIHOTO BO3JCHCTBUS HAa OPTraHU3M
YeJI0BEeKa;

JUTSL 00YYArOIIUXCS ¢ OTPaHUYCHHBIMHI BO3MOXKHOCTSIMH 3/IOPOBBSI: YMCHHE PUMCHSITh 3HAHUS 00 OCHOBHBIX
JIOCTYITHBIX METOAaX TO3HAHMSI BEIIECTB M XUMUIECKUX SIBIICHUH;



JUISL CIIeNbIX H  CIA0OBUAALIMX OOYYaIOIIMXCS: yYMEHHE WCIIOJIb30BaTh DPENbe()HO-TOUCUHYIO CHUCTEMY
o6o3Havyenwmii JI. Bpaiiis s 3amuc XUMUIECKUX (HOPMYIT.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnyecrBo yacos
HanvenoBaHme pa3aesioB H TeM JJekTpoHHbIe (HH(POBHIE)
Ne n/m KonTponbHblie IIpakTuyeckue
MPOrpaMMbl Bcero odpa3oBaTesbHbIE pecypChl
padoTHhI padoThI
Pazgen 1. TeopeTudeckne 0CHOBBI OPraHM4eCKOH XUMHH
IIpenmer oprannueckoit xumuu. Teopust
11 CTPOCHHUS OPTAaHNYECKUX COSAMHEHUH A. 3
M. bytneposa
HWroro mo paszaeny 3
Pazgen 2. Yraesonopoasl
2.1 [IpenenbHBIE YTIAEBOIOPOABI — alTKaHbI 2
99 HenpenenbHbie yriaeBoa0pObl: alKeHBI, 6 1
' aJIKaJNeHbI, ATKHHBI
2.3 ApoMaTHUYeCcKHE YTICBOAOPOIBI 2
94 [TpupoaHbIe NCTOYHUKH YIIIEBOAOPOJOB U 3 1
' ux mepepaboTKa
Hroro mo pasaeny 13
Paznen 3. Kucioponacoaepikamue opranuieckue coenHeHust
31 Cnuptel. DeHon 3
3.2 Anpaerunsl. KapOoHOBBIE KUCTIOTHI. 7 1
' Cnoxubie 3Gpupbt
3.3 VrieBosl 3 2
Hroro no paszneny 13
Pazgen 4. A3orconepikamye Oprann4ecKue coeJHHeHNs
41 AMuHBI. AMUHOKHCHOTBL. benku 3
HWroro o pazneny 3

Pazgen S. BeicokoMoJieKy I pHbIE COCIMHCHUS




51 ‘ ITnactmaccel. Kayuyku. Bonoxna 2 ‘
Hroro mo paznmery 2
OBIIEE KOJIJMYECTBO YACOB I10 ITIPOTPAMME 34 3 2
11 KJIACC
KoaudecTBo 4acoB
HaumeHoBaHme pa3/iesioB U TeM DueKTpoHHbIE (IU(PPOBLIE)
Ne n/m KonTponbHsblie IIpakTHyeckue
MPOrPaMMbI Bcero o0pa3oBaTeIbHBIE PECYPCHI
padoTHhI padoThI
Pa3nea 1. Teoperudyeckue 0CHOBBI XMMHMU
Crpoenue aToMoB. Ilepuoanueckuii 3aKoH
1.1 u [leprognyeckas cucreMa XUMHIECKUX 3
snemenToB J1. 1. MenneneeBa
12 Crpoenue BemecTBa. MHOrooopasue 4
' BEIIIECTB
1.3 XUMHUYECKUE PEaKIin 6 1 1
HUroro mo paszaeny 13
Pasnen 2. Heopranuyeckasi XuMust
2.1 Merannsr 6 1
2.2 Hemeramisr 9 1 1
53 CBs13b HEOPTaHUYECKUX U OPTaHHYCCKIX 5
' BEIIECTB
Uroro no pazgeny 17
Pa3nen 3. XuMus u KU3Hb
3.1 ‘ XUMUS U KA3HD 4
Hroro no pazneny 4
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoJnuectBo yacos DJIeKTPOHHbIE
No ara uudpoBbIe
Tema ypoka KouTpoabHbie IIpakTHyeckue A bp
n/n Bcero H3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
IIpeamer oprannueckoi XuMuu, €
1 1
BO3HHMKHOBEHHE, Pa3BUTHE U 3HAUCHHE 02.09.2025
9 Teopus CTpoeHUsI OPraHUYECKUX COETUHEHUI 1
A. M. BytiepoBa, e€ OCHOBHBIE ITOJIOKEHHS 09.09.2025
[pencraBnenue o kiaccuuKayuu
oprannyeckux BemiectB. HomeHnknarypa
3 1
(cucrematuyeckasl) U TPUBUAJIBHBIC Ha3BAHUS 16.09.2025
OpPTraHMYECKUX BEILECTB
4 AJNKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKUIL psizt 23.09.2025
5 MeraH 1 3TaH — npocTenue 1
MIPEJCTaBUTEIN aJIKaHOB 30.09.2025
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOIMCTBA 1
07.10.2025
OTUJIEH U NPONUIEH — MPOCTEHIINe
7 1
MPEJCTaBUTEIN aJIKEHOB 14.10.2025
IIpaktuueckas padorta Ne 1. «Ilomyuenue
8 . 1 1
STHIICHA U U3yYCHHE €TO CBOWCTB 21.10.2025
Anxanuensl. byranuen-1,3 u
9 metmiiOyTaaueH-1,3. [onyuenne 1
Y = oIV 11.11.2025
CHHTETHYECKOT0 KayuyyKa ¥ Pe3HHBI
AJKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
10 TOMOJIOTUYECKUH psifi. AlleTUIIeH — 1
) yresK paz A 18.11.2025
NPOCTEHUIINI TPEACTABUTEINh AJIKHHOB
BrluuciieHus 1o ypaBHEHHUIO XUMUYECKON
11 1
peakuuu 25.11.2025




ApeHbl: 6eH3011 ¥ TOTyol1. TOKCHYHOCTh

12
apeHoB 02.12.2025
I'enetnyeckas CBsI3b YIII€BOJIOPOIOB,
13
MpPUHAATIEKAIIKX K Pa3InYHbIM KJlaccaM 09.12.2025
[IpupoaHble HCTOYHUKH YTIIEBOZOPOIOB:
14 i
NPUPOHBIH Ta3 1 HO'I.IyTHBIe He(TSIHBIE Ta3Hl, 16.12.2025
HE(Th U MPOIYKTHI €€ mepepaboTK
[IpuposHbIEe HCTOYHUKH YTIIEBOAOPOIOB!
15 5
NPUPOJTHBIH Ta3 U l'IO{IyTHLIe HeTsHbBIE ra3bl, 93.12.2025
He()Thb ¥ IPOAYKTHI €€ mepepaboTKH
16 KonrtposbHas paboTa mo pasaeny
«YTIeBOOPOIBI» 13.01.2026
17 [penenbHBIE OTHOATOMHBIE CIIUPTHI: METAHOI
1 9Ta”oN. BomoponHast cBs3b 20.01.2026
18 MHOroaTOMHBIE CIIUPTHI: TUIICHIJIUKOIb U
TJIMIEPUH 27.01.2026
@eHou: cTpOSHNE MOJICKYIIBI, GU3MIESCKHE H
19 .
XMUMHUYECKHE CBOICTBA, TPUMEHEHHUE 03.02.2026
20 Auprieruapsl: GopMalbIeTH] U aleTalbIer i
Aueron 10.02.2026
O/IHOOCHOBHBIE TIpeieIbHbIE KApOOHOBbIE
21
KHCJIOTBI: MypaBbHHAs U yKCYyCHas 17.02.2026
IIpakTryeckas padora Ne 2. «CBoiicTBa
22 .
pacTBopa YKCYCHOM KHCIIOTBI» 24.02.2026
CreapuHOBasi M OJIENHOBAs KUCIIOTHI, KaK
23
MPE/ICTABUTEIH BBICIIUX KAPOOHOBBIX KUCIOT 03.03.2026
24 MBblia Kak COJIM BBICIIUX KapOOHOBBIX
KHCITOT, UX MOIOIIEE JeHCTBHE 10.03.2026
CroxHBIE 3(HPBHI KaK IPOU3BOIHBIC
25 .T
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX 17.03.2026
3¢upoB
26 JKupbl: runponu3, npuMeHeHue,
Ouosorudeckast poiib KUPOB 24.03.2026




27

28

VYTICBOABL: COCTAB, KIACCU(PUKAIIHS.
Baxnelimue npeacTaBUTENN: II0K03a,
(pykro3a, caxaposa

KanMaﬂ 1 [EJUTI0JI03a KaK NPpUPOJHBIC
TMOJIMMCPBI

07.04.2026

14.04.2026

29

KonTtponsHas pabora o pazaery
«Kuncnopoznconepkaimme opraHIIecKue
coenmHEHN»/ Beepocceniickas npoBepodHas
pabota

21.04.2026

30

31

OO1mas XxapakTepHUCTHKa a30TCOAEPKAIINX
OpraHHUYeCKUX coequHeHui / Beepoccuiickas
poBepodHast paboTa

AMUHBI: METHJIAMHUH 1 aHIIHH

28.04.2026

05.05.2026

32

AMMHOKHCIIOTHI KaK aM(OTepHbIE
OpraHUYeCcKue COCAUHECHUS, UX
ouonorudeckoe 3HaueHue. Ilentuasl. benku
KaK HpHpOI{HLIe BI)ICOKOMOJ'IGKyJIHpHI)Ie
COCOAUHCHUSA

12.05.2026

33

OCHOBHEIE ITOHSTHS XUMHU
BBICOKOMOJICKYJISIPHBIX COGZ[I/IHGHI/Iﬁ

19.05.2026

34

OBIIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME

OcCHOBHEIE MCTOAbI CHUHTE3a
BBICOKOMOJICKYJISIPHBIX COGZ[I/IHeHI/If/‘I.
HHaCTMaCCBI, Kay41yKH, BOJIOKHA

34

26.05.2026




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBo yacoB

Bcero

KonTpoabsHsbie
padoThI

IIpakTH4yeckue
padoThI

Jara
H3y4eHHs

DJIeKTPOHHbIE
undposbie
oOpa3oBare/ibHbIE

pecypcsl

XUMIYECKHUH AIeMeHT. ATOM. DJIeKTPOHHAs
KOH(HUTypanus aTOMOB

04.09.2025

Ilepuoauueckuii 3axon u [lepuoanueckas
cHCTeMa XUMHIeCKuX 3imemenToB /1. 1.
MemnneneeBa, X CBA3b C COBPEMEHHOM
TEOpHUEH CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOWCTB
XUMHUYECKHUX 3JICMEHTOB U UX COCIUHEHUH 10
rpynnam u nepuojam. 3HaueHUE
MIEPUOTNICCKOTO 3aKOHA U CHCTEMBI
xuMmudeckux dieMmenToB J[.M. MeHnneneeBa B
Pa3BUTHH HAYKH

CrpoeHue BemecTBa. XUMHUYECKas CBA3b, €€
BUAbI, MCXaHHU3MBbI 06pa30BaHI/I$[ KOBAJIEHTHOM
cBs3u. BoyopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATEIHHOCTb.
Crenens okuciaeHud. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS

10.09.2025

17.09.2025

24.09.2025

02.10.2025

IlonsaTtue o JAUCIICPCHBIX CUCTEMAX. HcTunanabie
1 KOJUIOUAHBIC paCTBOPHI. MaccoBas JOJIA
BCLICCTBA B paCTBOpPEC

09.10.2025

Krnaccudukanms 1 HoMeHKIaTypa
HEOpraHUUYeCKUX coeAuHeHui. ['eneTndeckas
CBSA3b HEOPTaHMUYECKUX BEILECTB, Pa3IMYHbIX
KJIacCOB

Knaccugpukanus XuMHUYEeCKUX PEaKIHid B
HEOPraHU4YECKON U OpraHu4eCKON XUMHUHU.
3aKOH COXpPaHEHHUS MAaCCHI BEIIECTB; 3aKOH

16.10.2025

23.10.2025




COXpaHEHUs U IIPEBPAIlCHHs YJHEPTHHU TIPH
XMMHUYECKHUX PEAKIHIX

Ckopoctb peakiuu. OO6paTuMble peakyy.
Xumuyeckoe paBHOBECHE

06.11.2025

10

11

12

[paxtraeckas padora Ne 1. «Bimstane
pa3IuIHBIX (AKTOPOB HA CKOPOCTH
XUMHUUYECKON peaKkLm»

DnekTponauTHueckas auccouuanus. [loustue o
BoZiOpoiHOM Mokazarene (pH) pactsopa.
Peakmun norHoro oomeHa. ['maponu3
OpPTaHUYECKHUX W HEOPTAHWMICCKHUX BEIICCTB
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINU.
[onsTHe 00 AIIEKTPONIN3E PACIUIABOB U
pacTBOpOB coJier

13.11.2025

20.11.2025

27.11.2025

13

KonrponbHas pabora rmo paszaeny
«TeopeTndeckue OCHOBBI XUMHIN

04.12.2025

14

15

16

Merannsl, ux nonoxkenue B Ilepuognueckoi
CHCTeME XUMHUYECKHUX d1eMeHToB []. 1.

MCH,I[GHCGBEI 1 0COOEHHOCTH CTPOCHUA aTOMOB.

O0mue Gu3nYecKre CBOMCTBA METAIIOB
CrnaBel METaIOB. DJIEKTPOXUMHUIECKHUH Psi
HaIPSDKEHUN METalJIOB

XUMHYECKHE CBOMCTBA BaXKHEHIIIMX METAJILJIOB
(HaTpuii, Kanui, KaNbIUi, MarHUMH,
ATIOMUHHN) ¥ UX COeTUHEHUIT

11.12.2025

18.12.2025

25.12.2025

17

18

XuMHYECKHE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHU I

XUMHYECKHE CBOMCTBA IIUHKA, KeJle3a B UX
COCTMHEHUI

15.01.2026

22.01.2026

19

IpakTryeckas padbora Ne 2. "Pemrenne
SKCHEPUMEHTANBHBIX 33/1a4 [10 TEME
«MeTtammb»"

29.01.2026

20

Hewmerannsl, ux nonoxenue B [lepuoguueckoit




21

cucrteMe xummuueckux anementos J1. 1.
MeHzeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
dusnueckue CBOMCTBAa HEMETAILIOB.
AnnoTpomnusi HeMeTaJUIoB (Ha IpUMepe
KUCIIOpOJa, cepsl, hocdopa U yriaepona)

05.02.2026

12.02.2026

22

23

24

XYUMHUYECKUE CBOMCTBA I'AJIOTEHOB, CEPBI U UX
COETMHEHUI

Xumudeckue CBOWCTBa a30Ta, pocdopa 1 ux
COETUHEHUI

XuUMHUYECKUE CBOICTBA yIiepoaa, KpeMHUS U
HUX COeIUHEHUMN

19.02.2026

26.02.2026

05.03.2026

25

26

27

[IpuMeHeHNE Ba)KHEHIITNX HEMETAIIIOB U HX
COETUHEHUI

OO6o00I1IeHrEe U CUCTEMATH3aINs 3HAHUH 110
TeMe «Hemeramnel». Berauciaenus mo
YPaBHCHHUSM XUMHUYCCKUX PEAKIIUN U
TEPMOXUMHUYCCKUE PACUETHI
[MpakTuyeckas padbora Ne 3. «Pemenne
9KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEME
"Hemetambr"»

12.03.2026

19.03.2026

26.03.2026

28

29

30

KOHTpOJ’IBHaH pa60Ta 1o TemaM «MeTaJuIBI» 1
«HemeTamis»

HeOpI‘aHI/I'-IeCKI/Ie 1 OPraHn4CCKUEC KMUCJIOTHI.
HeOpI‘aHI/I'-IeCKI/Ie 1 OPraHn4CcCKUue OCHOBAHUA

AmdoTepHbIe HEOpraHUIECKUe 1
OpraHUYecKHe coenHeHN. | eHeTnueckas
CBS3b HEOPTaHMYECKUX M OPTraHUYECKHUX
BEILECTB

09.04.2026

16.04.2026

23.04.2026

31

Poib xumuu B 00ecrieueH1u 3KOJ'IOFI/I"ICCKOI‘/'I,
3H€pFCTI/I‘l€CKOI71 n HHIIICBOfI 6C3OHaCHOCTI/I,
Pa3BUTHU MCIAULUHBL

30.04.2026

32

IMpencraBnennst 00 0ONIMX HAYYHBIX
MPUHIXIIAX TPOMBIIUICHHOTO TIOJTyYEeHUS

07.05.2026




Ba)KHEHIIIMX BCIICCTB

33 YenoBek B MHUpE BEILECTB U MaTepuaioB 1 14.05.2026
34 XuMus U 3I0pOBbE YETIOBEKA 1 91.05.2026
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34




MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJBHOM MPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsIeMOro
pe3yJibTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOW 00pa3oBaTeIbHOI
NPOrpaMMbl CpeHero oo1ero o6pa3oBaHust

1

11

1.2

TeopeTndeckre OCHOBBI OPTraHUYECKON XUMUHU

CdopmupoBaHHOCTH MIpeICTaBICHAN 0 XUMHYECKON COCTaBIIAIOIIEH
€CTECTBEHHOHAy4YHOH KapTUHBI MUpA, POJIM XUMHH B ITO3HAHUH SBICHUH TPHPOIBI, B
(OopMHpOBaHMM  MBIIIICHUS M KYJbTYpHl JIMYHOCTH, €€ (yHKIHOHAJIbHOU
IPaMOTHOCTH, HEOOXOAMMOM Ul DEINeHUs MPAaKTHYECKHX 3aa4 M IKOJOIHMYECKH

000CHOBAaHHOTO OTHOLICHUS K CBOEMY 37I0POBBIO U IPUPOTHOU cpexe

Bnagenue cucreMoll XMMHMUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (MOJIEKyJa, BaJCHTHOCTH, 3JCKTPOOTPHUIATEIBHOCTD, CTEIICHb OKHCICHUS,
XUMHUUYECKas CBs3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA O00BEM, YIIEpOJHBIN CKEleT,
(hyHKIMOHATBHAS TPYIIA, paIuKal, W30MEpHs, H30MEphI, TOMOIOTHYECKUH ps,
TOMOJIIOTH, YTIEBOAOPOIBI, KHCIOPOA- U a30TCOACPKAIIIE COCTUHECHHUS, ONOIOTHYCCKI
aKTHBHBIC BeIIECTBa (YIJIEBOJbI, KHPbI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHS); TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO
CTpocHHS  opraHmdeckux  BemectB A.M.  Byrmepoa), 3akOHOMEpHOCTH,
CUMBOJMYCCKUHA SI3BIK XUMHH, (DAKTOJOTHUYCCKUE CBEOCHHS O CBOWCTBAaX, COCTaBe,
MOJYYCHUH U OC30IaCHOM UCIMOJIb30BAHMM BAXXHCHININX HEOPraHUYECCKUX U

OpraHN4eCKUX BCIICCTB B 6I>ITy n HpaKTI/I‘IeCKOﬁ JACATCIBbHOCTH YCJIOBCKA

13

14

ChopMUPOBAaHHOCTh ~ YMCHHMU  BBIIBJIATH  XapakTepHbIC MPU3HAKUA  [OHSATHH,
YCTaHaBIIMBaTh MX B3aHMOCB3b, HCIOJIB30BATh COOTBETCTBYIOIIUE NOHATHUA IIPU

OIIMCAaHUU COCTaBa, CTPOCHUA U HpGBpaH.[CHI/Iﬁ OpPraHuv4eCKux COG,Z[I/IHGHI/II\/’I

c(OpMUPOBAHHOCTH YMEHUI NCTIOIB30BATh XUMUUECKYIO CUMBOJIMKY JUISl COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHON) (hOPMYIT OPraHNIECKUX
BEIIECTB M YpPAaBHEHMH XHMHYECKHUX PEAaKIHH, HM3rOTAaBIMBATH MOJIEIH MOJICKYI
OpPraHMYECKHX BEIIECTB NS WIUTIOCTPALMK X XUMHYECKOTO M MPOCTPAHCTBEHHOI'O

CTpOCHUA

15

ChopMUpOBAaHHOCTh ~ yMEHHIl  YCTaHABIMBATh  MPHHAUICKHOCTh  H3YyUCHHBIX
OpraHMYeCKUX BELIECTB IO HMX COCTaBy U CTPOEHHUIO K ONpeAeNEHHOMY KIaccy
(rpynme) coempwHeHWHA (YrIeBOJOPOIBI, KHCIOPOA W a30TCOACpIKAIINE COCIMHCHUS,
BBICOKOMOJIEKYJISIDHBIE COCJMHEHHMsI), JaBaTh MM Ha3BaHHUS IO CHCTEMaTHYECKOH

HomeHnkiarype (IUPAC)

15

CdopMupoOBaHHOCTh YMEHHSI ONPEIENATh BHIbI XUMHUECKOW CBSI3M B OPTaHHMYECKHUX

COEIMHEHUX (OJMHAPHBIC U KPaTHBIE)

1.6

21

Cq)opMI/IpOBaHHOCTB YMECHUA TPUMEHATH: ITOJIOKECHUA TCOPHUU CTPOCHUA OPTaHUYCCKUX
BCIICCTB AM. ByTJ'ICpOBa JJIA OOBICHEHHUST 3aBUCUMOCTH CBOMCTB BC€IICCTB OT HUX
COCTaBa U CTPOCHUA; 3aKOH COXPAHCHUS MACChI BEUICCTB

YFHCBO,Z[OPOHI)I. KI/ICJIOpO,HCO,HCp)KaHII/IC u as3oTcoAepKale OpraHU4eCKuc

COCIMHCHMUA. BLICOKOMOJ'[CKyJ'IinHBIe COCIMHCHUA

C(bOpMHpOBaHHOCTB yMeHI/Iﬁ NPpUBOJAUTL TPUBUAJIBHBIC HA3BaHUA  OTACJIbHBIX



OpPraHUYECKUX BEIICCTB (ITHJICH, MPONWICH, ALCTHICH, 3TUJICHTIIUKOIb, TIUICPUH,
teHon, Qopmanpaerni, ameTaNbICTHA, MypaBbHHAS KHCIOTa, YKCYCHas KHCJIOTa,
OJIEMTHOBAs KUCIIOTA, CTeapUHOBAsI KHACIIOTA, TII0K03a, (PpyKTO3a, KpaxMal, IeJToio3a,

TJIMIUH)

2.2

CchopMupoBaHHOCTE YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3NYECKHE U
XMMUYECKHE CBOWCTBA THITMYHBIX MPEACTABUTEIICH Pa3IMIHBIX KJIACCOB OPTaHUUCCKUX
BelIecTB (MeTaH, 3TaH, 3TWICH, NPOIIIIEH, alleTWIeH, OyTaaneH-1,3, MmeTnnOyTaaneH-
1,3, OeH301, METaHOJ, 3TAaHOJ, STHJICHTJINKOJNb, TIHUIECPUH, (EHOJ, areTaibIeTu,
MypaBbHHAs U YKCYCHAas KHCJOTBHI, TJIFOKO3a, Kpaxmall, IeJUII0JI03a, aMHHOYKCYCHasI

KHCJIO0Ta)

2.3

24

ChopMHPOBaHHOCTh ~YMEHHUSI HWUIIOCTPHPOBATh TIEHETHYECKYIO CBSI3b  MEXKIY
TUNWYHBIMU  TIPEJCTABUTENSIMH  Pa3NIMUHBIX  KJIACCOB OPraHMYECKHUX  BELIECTB
YPaBHEHUSIMH  COOTBETCTBYIOLIIMX XHMHYECKHX pEaKUUi ¢  HCIIOJIb30BaHHEM
CTPYKTYPHBIX (OpMYIT

ChopMHUPOBaHHOCTh YMEHHS XapaKTePH30BaTh MCTOYHUKH YTIICBOIOPOIHOTO CHIPBS
(medts, mpHpoOmHBI Ta3, Yromp), cmocoObH WX TMepepaboTKH W TMPaKTHYECKOe

NPUMEHEHHE MPOIYKTOB MepepaboTKu

3.1

XUMHUSA U )KU3Hb. Pacuérnl

ChopMUpOBaHHOCTh YMCHHI BJIAJECTh CHUCTEMOH 3HAHHMI 00 OCHOBHBIX METOIAX
Hay4YHOT'O MO3HaHUs, UCTONb3YyEMbIX B XUMHUH MPU U3YYEHUH BELIECTB U XUMHUYECKUX
SBIICHUU (HAOJIIOJICHUE, M3MEPCHUE, SKCICPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh
CHCTEMHbIE XMUMUYECKUE 3HAHUS JJI1 NPUHITUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX

CUTyaluAX, CBA3aHHBIX C BEHICCTBAMU U UX IPUMCHCHUCM

3.2

3.3

CdhopMupOBaHHOCTH YMEHHUI COOJIIOAATH MPABUJIA MMOJB30BAHUS XUMUYCCKOM MTOCYI0U
1 1abopaTOpHEIM OOOPYAOBaHHEM, a TakKe MpaBHia OOpaIlIeHHs C BEIECTBaAMHU B

COOTBETCTBUU C HUHCTPYKIUAMU 110 BBIIIOJTHEHHUIO J'Ia60paTOprIX XUMHNYCCKUX OIIBITOB

ChopMupoBaHHOCTE YMEHUH IUTAHUPOBATH U BBITIONHATH XUMHUYECKUH HSKCIEPUMEHT
(TIpeBpaIeHnsT OPraHWYECKUX BEIISCTB IIPH HATPEBaHWM, IIOJyYEHHE OSTHWICHA U
M3YYE€HHE €Tr0 CBOWMCTB, KAUECTBEHHBIE PEaKIIMKM OPTaHUIECKUX BEIIECTB, JIEHATYPAIIH
0EJIKOB TpU HArpeBaHUM, IBETHHIE PEAKIIMH OEITKOB) B COOTBETCTBUH C MPaBUIAMHU
TEXHUKA O€30MacHOCTH TpH OOpameHHH C BemecTBaMH W JabOpaTOPHBIM
000opyoBaHHEM; TPEACTABIATh PE3yAbTaThl XMMHUYECKOTO OSKCIIEpUMEHTa B (opMme
3aMKMCH YPaBHEHU COOTBETCTBYIONIUX PEaKIMi U (OPMYITUPOBATH BHIBOJIBI HA OCHOBE

OTUX PE3YyJIbTAaTOB

3.4

3.5

ChopMHPOBaHHOCTh YMEHHH POBOJIUTH BBIYHUCIICHHS MO XUMHYECKUM YpaBHEHHSIM
(maccpl, 00BEMa, KOJHMYECTBA MCXOMHOTO BEIIECTBA WM MPOAYKTa pEakIHud IO
M3BECTHBIM Macce, 00BEMY, KOJIHMYECTBY OJHOIO M3 HCXOJHBIX BELIECTB WIN
MIPOAYKTOB PEAKIINH)

ChopMHPOBaHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATH XMMHUUECKYIO HH(OPMALIHIO,
MOJy4aeMyl0 W3 pa3HBIX HCTOYHHKOB (CpeAcTBa MaccOBOM HWH(OpMAIUH, CETh

WuTepHeT u npyrue)

3.6

ChopMupoBaHHOCTh YMEHHUH COONIONATh MpaBHIIa DKOJOTHUYECKU IEIeco00pa3HOro
IIOBCACHUS B 6]:.1Ty u pr)IOBOﬁ JACATEIIBHOCTHU B LEJIAX COXPAHCHUA CBOCTO 3I0POBbA U
OKpyXarouiei NpUpOIHON Cpelbl, 0OCO3HABATh ONACHOCTb BO3JCHCTBHUS HA >KUBBHIE

OpraHMu3Mbl Ol'IpC,Z[CJ'IéHHLIX OpraHN4eCKuXx BCHICCTB, IMOHHUMAA CMBICI I1OKa3zaTeysd




11 KJIACC

Kon
NpoBepsieMOro
pe3yabTara

1

I[MAK (mpenenbHO MOMYCTHMOM KOHIICHTPAIMHK), MOSCHATH HA MPHUMEpPax CIIOCOOBI

YMEHBIICHUA U IPEAOTBPALICHUA UX BPEIHOTO BO3JICUCTBHS Ha OpraHmu3M YC€JI0OBEKa

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI 0OCHOBHOI 00pa30oBaTeIbHOI
NMPOrpaMMBbI Cpe/iHero od1ero o6pa3zoBaHus

TeOpeTquCKHe OCHOBBI XMMUU

11

Brnagenue cucteMod XUMHUYECKHMX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOTMOJATAIOIIUE
MOHSTUS (XMMHYECKHH DJIEMEHT, aToM, O3JIEKTpOHHas o0oiouyka aroma, S-, p-, -
3JIEKTPOHHBIE opbutanm aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
3EKTPOOTPHULIATENILHOCTD, CTENEHb OKUCIICHUS,, XMMHUYECKas CBs3b, MOJb, MOJIIpHAs
Macca, MOJISIpHBI 00BEM, KpUCTalIM4yecKas pemérTka, THUIBI XUMHYECKHX peaKIHi
(OKHCTUTEIFHO-BOCCTAHOBHUTENBHBIE, JK30- M OJHAOTEPMUYCCKHE, PEaKIMd HOHHOTO
o0OMeHa), pacTBOp, AJICKTPOJIHTHI, HEIJICKTPOIHTHI, JJIEKTPOIUTHICCKAS IHCCOIHAII,
OKHCITUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHYECKOW pEaKIMH, XUMHUYECKOe
paBHOBecHE); TEOpUM H  3aKOHBI (TEOPHsI  AJIEKTPOIMTUYECKON  JIUCCOIMAIUH,
[epuoamaeckuii 3axon .M. MenneneeBa, 3aK0OH COXpaHCHUS MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKAN S3BIK XUMHUH, (PAKTOJIOTHYECKHE CBEICHHS O CBOWCTBAX, COCTaBe,
MOJTy4YeHNH U 0€30MacHOM HCMOJIb30BAHUU BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B

6LITy n HpaKTPI‘IeCKOﬁ JCATCIIbHOCTH YCJIOBCKA

1.2

ChopMHUPOBaHHOCTh YMEHHH BBISABIATH XapaKTEpPHbIE IPU3HAKM U B3aMMOCBS3b
H3YYEHHBIX MOHATUH, IPUMEHATh COOTBETCTBYIOILUE MOHATHS TP ONMCAHUH CTPOCHUS
U CBOWCTB HEOPraHMYECKUX BEUIECTB WM HX INPEBPAIICHUH; BBIABIATH B3aHMOCBS3b
XUMHUYECKUX 3HAHUU C MOHATUSAMU U MPEACTABICHUSAMU JPYIHX €CTECTBEHHOHAYYHBIX

MpEeAMETOB

1.3

BJ'Ia}:[eHI/Ie OCHOBHBIMH METOJaMU HAYYHOTO IMO3HAHUA BCHICCTB U XHUMUYCCKUX

sBIcHUY (HAOJI0ICHNE, U3MEPEHHUE, SKCIICPUMEHT, MOICTHUPOBAHNUE)

1.4

ChopMHUpOBAaHHOCTL YMEHUH ONpENEeNsITh BaJCHTHOCTh W CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIUHEHUSAX PA3JIM4YHOrO COCTaBa, BUJ XMMUYECKOU CBS3U
(xoBaneHTHas, WOHHAs, MeETAUIMYECKas, BOIOPOAHAs) B COCIUHCHUAX, THUII
KPUCTaJUTHIECKON PEIIETKH KOHKPETHOTO BEIIECTBA (ATOMHAsI, MOJICKYJISIpHAS, HOHHAS,

METaJIITNIeCcKast)

15

ChopMHUPOBaHHOCTE YMEHHH OINpPEAETATh XapakTep Cpeibl B BOAHBIX pacTBOpax

HEOPraHUYeCKUX COEJUHEHUN

1.6

1.7

1.8

ChopMupOBaHHOCTh YMEHUS KIIACCH(DUIIPOBATH XMMUICCKHE PEAKIIHHU IO Pa3IMIHBIM
npu3HaKaM (YHCIy W COCTaBY PEarupykolIux BEUIECTB, TEIJIOBOMY 3 dexTy peaxiuwu,
U3MCHCHHIO CTCICHEH OKHUCIICHHS JJIEMEHTOB, OOpPAaTHMOCTH pEAKIUH, YYacTHIO

KaTajn3aTopa)

C(i)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ COCTABJISITb YpaBHCHUA pCaKIII/Ifl Ppa3JIMYHbIX THIIOB,
IIOJIHBIE H COKpaIlIéHHI)Ie YpaBHCHUA peaKuMﬁ HOHHOI'O O6M€Ha, y4uuThiBasg yCJIOBUA,

IIPU KOTOPBIX 3TU PECAKINU UAYT J0 KOHIIA

C(i)OpMHpOBaHHOCTB yMGHI/Iﬁ MNpOBOAUTH PEAKIHHU, NOATBECPIKAAIOIINEC Ka4eCTBCHHBIN

COCTaB PA3JIMYHBIX HCOPTAHUYCCKUX BCUICCTB, paCloO3HABATH OIBITHBIM l'IyTéM HOHBI,




MPUCYTCTBYIOIIUEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCUICCTB

1.9

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ PpacKpbIBaTh CYIIHOCTb OKHUCJIUTECIIBHO-
BOCCTAaHOBUTCIIBHBIX peaKuHﬁ OCPEACTBOM COCTABJICHUA 3JICKTPOHHOI'O OaytaHca 3TUX

peakuui

1.10

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ OOBSICHATEL 3aBHCHMOCTD CKOpOCTH XAMHUYECKOH peakunu

OT Pa3NHYHBIX (PaKTOPOB

111

C(i)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ OOBICHITE XapaxkTep CMCHICHUA XUMHYCCKOI'O

paBHOBECHS B 3aBUCHMOCTH OT BHEITHero Bo3neiictus (npuanun Jle [laTtense)

2.1

OOm1ast ¥ HeopraHUYeCcKast XUMUS

CdhopmMupoBaHHOCTE YMEHHH pacKpbiBaTh cMbIch Ilepmommdeckoro 3akona JI.U.
MeHzeneeBa M JIEMOHCTPUPOBATh €0 CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTENBHYIO H

MIPOTHOCTUYECKYIO (DYHKIIMU

2.2

ChopMUPOBAaHHOCTh YMCHHU XapaKTEPU30BAaTh 3JCKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX OJJieMeHTOB |—4 mepuoaoB Ilepuonndeckoil cHCTEMbl XHUMHYECKUX
anemenToB J.1. MeHzeneeBa, UCIONb3Ysl MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAINY,
«OHEPTreTUYECKHEe YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHsI CBOMWCTB
XUMHUYECKUX 3JIEMEHTOB M UX COEAMHEHUH IO nepuoaaMm u rpymnnam llepuonnueckoi

CHCTEMEI XuMHu4deckux daeMeHToB .M. MenaeneeBa

2.3

2.4

ChopMHUPOBaHHOCTh YMEHHWH XapakTepu3oBaTh (ONHCBHIBaTh) OOIIME XUMHYECKHE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  pa3lMYHBIX  KJIACCOB,  ITOATBEP)KAATH
CYIIECTBOBAHHE TECHETHYECKOW CBSI3M MEXKIY HEOPraHHYECKHMMH BELICCTBAMHU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMUYCCKUX peaKuHﬁ

ChopMHPOBaHHOCTh YMEHHH YCTAHABIMBAaTh IPHHAMICKHOCTh HEOPTaHUYECKUX
BEIIECTB [0 MX COCTaBY K ONpeAeiI€HHOMY Kiaccy (Ipymiie) coeinHeHMH (TIpocThie
BCUICCTBA — MCTAJJIBI U HEMCTAJIbI, OKCHAbI, OCHOBAHW:A, KHUCJIOTHI, aM(I)OTepHBIe

THIIPOKCHUJIBI, COJIH)

2.5

CchopMupOBaHHOCTH YMEHHUH UCIOIH30BATH XUMHUUECKYIO CUMBOJIUKY JUIS COCTaBICHUS
¢dopMyn BemeCTB M ypaBHEHMH XHUMHWYECKHMX pEaKkIHH, CHCTEMaTHYECKYIO
vomenkaarypy (IUPAC) w TpuBHanbHBIe Ha3BaHUS OTHEIBHBIX HEOPTaHMYECKUX
BellecTB (yrapHbld ra3, YIJIEKUCHBIA Ta3, aMMHaK, ramiéHas W3BECTh, HeETaIIEHas

H3BECTh, IUTbEBAA COJA, NUPUT U ;[pyrI/Ie)

2.6

2.7

CchopMupoBaHHOCTE YMEHHMH XapaKTepHU30BaTh (OMHCHIBATH) OOLIME XHMHUYECKHE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  pa3lIMUHBIX  KJIACCOB,  ITOJITBEP)KAATH
CYIIECTBOBAaHHE TEHETHYECKOW CBSI3M MEXKIy HEOPraHWYECKHMMH BEIIeCTBAaMU C

IOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX XUMUYCCKUX peaKuHﬁ

ChopMHUPOBaHHOCTE YMEHHMH IUIAHMPOBATh M BBIIOJIHATH XMMHUYECKHH KCIICPUMEHT
(paznoxeHne mepoKcHaa BOJIOPO/IA B MPUCYTCTBUH KaTaIU3aTOPa, OMPEACICHUE CPEIb
PacTBOPOB BEWIECTB C MOMOIIBIO YHHBEPCATBHOTO WHAWKATOPA, BIMSHUE Pa3IHMIHBIX
(aKTOpOB Ha CKOPOCTb XWUMHMYECKOW peaKknud, peaknuud HOHHOrOo oOMeHa,
Ka4yeCTBEHHbIE peakIWu Ha Ccynbgar-, KapOOHAT- M XJOPUA-aHUOHBI, Ha KaTHOH
aMMOHHS, peIIeHHe JSKCIepUMEHTAJIbHBIX 3agad Mo TemMaMm «MeTamms»y |
«Hemerautel») B COOTBETCTBHH C MPaBUIIAMH TEXHUKH 0€30MaCHOCTH P 0OpalieHnu
C BelecTBaMM M J1abOpPaTOpPHBIM OOOpYZAOBaHHWEM; TIPEJCTABISATh PE3YJIbTATHI
XMUMHYECKOTO 3KCIIEpUMEHTa B (popMe 3amncH ypaBHEHHH COOTBETCTBYIOIINX PEAKIIMN

1 (HOpMYITUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJILTATOB



2.8

2.9

ChopMUpOBaHHOCTh YMEHHI COOJIOAATH MPaBHiIa MOJh30BAHUS XUMHYCCKON MOCYHOMH
U 1a00paTOpHBIM OOOPYJOBAaHHWEM, a TaKXe IpaBUiIa OOpalleHHs C BEIIeCTBAMH B

COOTBETCTBUU C HHCTPYKIUAMH I10 BBITIOJITHEHUIO Ha60paT0pHLIX XUMHUYCCKHX OITBITOB

ChopMHUPOBaHHOCTh YMEHHH XapaKTEPHU30BaTh XMMUYECKHE IPOIECCHI, JIEKAIIUe B
OCHOBE TIPOMBIIIJIEHHOTO TIIOMYYEHUs CEPHOW KHCIOTHI, aMMHaKa, a TaKxke
c(OPMHUPOBAHHOCTH TIPEJICTABICHHUH 00 OOLIMX HAyYHBIX IPUHLIUIIAX U IKOJIOTUUECKUX

po0eMax XMMHUYECKOTO TPOM3BOACTBA

3.1

3.2

XuMus U Ku3Hb. PacuéTnl

CdopMupoBaHHOCTB IpeCTaBICHUN 0 XUMUYECKOI COCTaBIIAOLIECH
€CTECTBCHHOHAYYHOU KapTHHBI MHpA, POJIM XMMUU B MO3HAHUU SIBICHUN MPUPOABI, B
(OPMHPOBAHUM MBIIIJICHUS U KyJIbTYPBI JINUHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMOM [UISi PElICHUsS MPaKTHYECKUX 33/7ad4 M IKOJOTHYECKH OOOCHOBaHHOTO
OTHOILIEHHS K CBOEMY 37I0POBBIO U IIPUPOTHOH cpene

ChopMHUPOBaHHOCTh YMEHUH KPUTHYECKH aHAJIM3UPOBATh XMMUYECKYI0 HH)OpPMAIIHIO,
MOJTy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpeAcTBA MAacCOBOM KOMMYHHKAIIUH, CETh

WurepHeT u apyrue)

3.3

3.4

ChopMHUPOBaHHOCTh YMEHHH COOMIONaTh IMpaBHiIa SKOJOTHYECKH IIEIecOo00pa3HOTro
MIOBEACHHS B OBITY U TPYJOBOW NEATEIBHOCTH B LEMAX COXPAHEHHS CBOCTO 3JJ0POBBS H
OKpY Karollel MpUpOAHOH cpebl

Oco3HaBaTh ONACHOCTH BO3ACHCTBUS HA JKMBBIC OPTaHU3MBI OIPEACIEHHBIX BEILECTB,

noHnMasi cmbica nokasatenst [1JIK, mosicHATh Ha nmpuMepax crnocoObl yMEHBIICHUS U

NIPENOTBPALLEHUS UX BPEIHOTO BO3ACUCTBHS Ha OPraHU3M YeIOBeKa

3.5

ChopMHUPOBAaHHOCTh YMEHHWH TNPOBOJMTH BBIYHUCICHHS C WCIOJb30BAaHHEM IOHITHUS
«MaccoBas JONA BEIIeCTBA B pacTBOpe», OOBEMHBIX OTHOLIEHHWH Ta30B IIpU
XAMHYECKUX PEaKIUsIX, MacChl BEIIeCTBA WIM OO0BEMa Ta30B IO HU3IBECTHOMY
KOJIMYECTBY BEMIECTBA, Macce WM OOBEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIHH
BEILIECTB, TEIUIOBOrO 3(QeKkra peakiyuy Ha OCHOBE 3aKOHOB COXPAHEHHs MaccChl

BCLICCTB, NPEBPAILIICHUA U COXPAHCHUA SHEPIrUn

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/IePKAHMS

1 Teoperndeckne OCHOBBI OPTraHUYECKOI XUMUN
[Ipenmer opranndeckoit XUMUM: €€ BOZHUKHOBEHHNE, Pa3BUTHE W 3HAYCHHE B MOJIYYEHHH HOBBIX

1.1 BEIIECTB U MaTepHuanoB. Teopus CTpoeHMs opraHudeckux coeauHeHuit A.M. Byrtneposa, eé
OCHOBHBIE MTOJIOKEHUS
CrpyKTypHbIe (OpPMYJIBI OpPraHUYECKUX BellecTB. ['omonorus, usomepus. XUMHYECKasi CBS3b B

1.2 OPTaHWYECKUX COCTUHEHMSAX — OJMHApHBIC M KpaTHbIEe CBs3M. lIpencraBieHne o KiaccupuKanuu
OpPraHUYECKUX BEIIECTB

13 Howmenknarypa opraHudeckMX COEAMHEHHWH (cHCTeMaTHdecKas) W TpHUBHAJIbHbIE Ha3BaHUS

' BaKHEHILNX NPEACTaBUTENEH KI1aCCOB OPraHUUYECKUX BEILECTB

2 VYTr1eBoA0pOIbI




2.1

2.2

AJKaHbI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psiZl. MeTaH U 3TaH — NPOCTEeHIINe NPEACTaBUTEIN
ANKAaHOB: (PM3WIECKHE W XUMHUECKHE CBOUCTBA (peakIiy 3aMEIICHHUS M TOPEHHs ), HaX0KICHHE B

HPUPOJE, TOIyUCHNE U TIPIMEHEHHUE
ANKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHH psi. OTWIEH W IPONWIEH — MpocTeimne
MPEACTABUTEIN AaJKCHOB: (HM3WYECKHE W XHMHYECCKHE CBOMCTBA (pEaknuMu THUAPHPOBAHMA,

TaJIOrCHUPOBAHUsA, THApaTaliii, OKUCJICHUA U HOJ'II/IMepI/I3aHI/II/I), TMOJYUYCHUC U IIPUMCHCHUE

2.3

Anxanuenst: Oyraguen-1,3 u metmwiOytagueH-1,3: cTpoeHHe, BaXKHEHUIIINE XUMUIECKHAE CBOHCTBA

(peaKm/Is{ l'[OJ'II/IMepI/BaHI/II/I). HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbI

2.4

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHWS, TOMOJIOTHUSCKUH pPsA. ALETHICH — IMPOCTEHITHA
NPE/ICTaBUTENb AJKHHOB: COCTaB, CTPOEHHE, (HU3MYECKME M XMMHUYECKHE CBOMCTBA (peakuuu

THIPUPOBAHHUS, TAIOTCHUPOBAHMS, THAPATAIINH, TOPSHHUS), TIOJTyYEHNE U IPUMCHEHHE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3MUECKME M XHMHYECKHE CBOicTBa (peakiuu
TaJlOTeHNPOBAaHMUsA W HUTPOBAHMA), TMOJMY4YEHHE M TpPHMEHEHHE. Tolyos: cocTaB, CTPOEHHE,
(u3MUecKre U XUMHUYECKHE CBOMCTBA (peakIMy TajJoreHHpPOBAaHHUS U HUTPOBAHMS), TOIyUCHHE H
npuMeHeHne. TOKCHYHOCTh  apeHOoB. l'eHeTWdeckas CBA3b MEXIy  YITICBOJOPOJaMH,

MpUHAJIC)KAIIUMU K pas3jIndYHbIM KJlacCaM

2.6

[TpupoaHbIe HCTOYHUKH yriieBoaopoaoB. [IpupoaHblii ra3 u nonyTHeie HeTsIHbIE ra3bl. HedTh 1
e€ mpoucxoxaeHne. CrocoObl mnepepabOTKM He(PTH: NEPETrOHKA, KPEKUHT (TepMHUUYECKHH,
KaTaJUTHYECKUH), muponu3. I[IpomyKkTel mepepaOOTKM  He(TH, WX TNPUMEHEHHE B

MPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroyib 1 IpOIYKTHI €T0 IepepadoTKH

Kucnopoaconepxarie opraHndeckue COeAMHEHHS

3.1

3.2

3.3

3.4

3.5

3.6

[IpenenpHbIle OJHOATOMHBIC CIIUPTHI. METaHON U 3TAHOJI: CTPOCHHE, (PU3UUECKUC U XUMHUUCCKUE
CBOMCTBa (peakiuu C aKTHUBHBIMH METaJJIaMH, TaJIOT€HOBOJIOPOJAMH, TOpPEHHE), MPUMEHEHUE.
Bonopoanslie cBsA3M MEXAY MOJEKyJaMU COUPTOB. JlelicTBHE METaHOJa M 3TaHOja Ha OPraHU3M
4yeaoBeka. MHOrOaTOMHBIC CHUPTHI. DTWICHIJMKONb W TIHIEPUH: CTPOCHHE, (pU3HyYecKre Hu
XUMHUYECKHE CBOWCTBA (B3aMMOAEHUCTBHE CO IIEIOYHBIMU METAJlJIaMH, KaueCTBEHHAs! PeaKilus Ha
MHOT'OATOMHBIC CIUPTHI). JleficTBme Ha oOpraHu3M uUenoBeka. [IpuMeHeHWe TIUIEpHHA U

OTHUJICHIJTIMKOJIA

denour: CTPOCHUC MOJICKYJIbI, (1)I/ISI/I‘I€CKI/IC H XMMHYECKHE CBOHCTBA. TOKCHYHOCTH (I)CHOJ'Ia.

[Tpumenenne denomna

AHBI[GFI/II[BI N KCTOHBI. (I)OpMaHBZ[GFI/IZ[, afeTajabJAeru/l: CTpoCHUeC, (I)I/ISI/I‘IGCKI/IC U XUMHUYCCKUEC
CBOICTBa (peaKI_[I/II/I OKHCJICHHUA W BOCCTAaHOBJICHHS, Ka4YCCTBCHHBIC peaKL{I/II/I), MOJy4YCeHUC M

IIPUMEHEHUE

OIHOOCHOBHBIC TIpEleNIbHBIE KAapOOHOBBIE KHUCIOTHL. MypaBbHHAsE © YKCYCHash KHCIOTHI:
cTpoeHue, pU3MUeCKHe U XUMHYECKUe CBOMCTBA (CBOMCTBA, OOIIME Ui KJlacca KHCIIOT, peaKius
dTepUUKAINK), MOAydeHne U mnpuMeHeHue. CTeapuHOBas M OJICMHOBAs KHCIOTHI Kak
MPEJCTaBUTENN BBICITNX KapOOHOBBIX KHCIOT. MBIa KaK COJIA BBICIINX KapOOHOBBIX KHCIIOT, X

MoIOIIlee IeHCTBIE

CroxHble 3(pUpHl KaKk MPOU3BOJHEIE KapOOHOBBIX KHCIOT. ['Maponu3 cioxHbeIx 3¢upos. JKupsl.

FI/IHPOJ’II/IS JKUPOB. HpI/IMeHeHI/IC JKHPOB. buonoruueckas POJIb KUPOB

YriaeBonsl: cocraB, KiaccHM(uKanus YIiIeBoJOB (MOHO-, OU- M mojucaxapuabl). [nmokoza —
NpOCTEWIINIT MOHOCaxXapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJbl, (U3UUECKHEe M XUMHYECKHE
cBO¥icTBa (B3amMoaeicTBHe ¢ ruapokcuaoM Menu(Il), okucaenrne aMMIagHBIM PacTBOPOM OKCHJIA

cepeOpa(l), BoccTaHOBiIEHHME, OpOXKEHHE TJIOKO3bI), HAXOXJIEHHWE B IPHPOAE, INPUMEHEHHE,



ouonornueckas pons. @orocuuTes. OpykTo3a Kak M30Mep MIIOKO3bI. Kpaxmai u 1eiro3a Kak
IpUpOAHEIE ToTUMepsl. CTpOeHHE KpaxMaia 1 IeJuTioo36l. Pu3ndeckne 1 XMMUYECKHe CBOMCTBA

Kpaxmaia (THIPONIN3, KaUeCTBEHHASI PEaKIUs C HOJJOM)

A30TCOZLCp)KaIlII/IC OpPraHNU4Y€CKUC COCANHCHUA

41

4.2

AMWHOKHCIIOTE Kak aM(i)OTepHLIe OpraHnv4cCKue COCANHCHUS. duznyeckue U XUMHYECKUE
CBOICTBAa AaMHHOKHCIIOT (Ha nmpumepe FJ'II/II_[I/IHa). buonornueckoe 3HaueHHE aAMHHOKHCIIOT.

Ilentuaet

Benku xaxk npupoaHble BBICOKOMOJIEKYIISIpHBIE coeuHeHus. [lepBudHas, BTOpUUHAs U TpeTUYHAs
CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJNKOB: THAPONH3, ICHATypanus, KadeCTBEHHBIC

peakimu Ha OeNKu

BLICOKOMOHeKyJ'IHpHLIe COCIMHCHUA

5.1

5.2

OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYNISPHBIX COEIMHEHUH: MOHOMeEp, IOJUMED,
CTPYKTYPHOE 3BE€HO, CTETICHb MOJINMEPHU3ALINH, CPEAHSS MOJEKYIApHas Macca. OCHOBHBIE METOMBI

CHHTC3a BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHGHI/Iﬁ — [NoJIMMepu3anus U MMOJIMKOHACHCALIU A
3KCH€pHMeHTaHBHH€ MCTOABI HM3YUCHHSA BCHICCTB U HUX r{peBpaLueHHﬁ: O3HAaKOMJICHUEC C
06p33].[aMI/I NpUPOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH, IIJIACTMACC, KAYYYKOB. HonyquI/Ie

CUHTETHUYECKOTO KaydyKa U PE3HHBI

11 KJIACC

Kon

HponepﬂeMmﬁ 3JIEMEHT COACPKAHUS

11

TeOpeTI/I‘IeCKI/IC OCHOBBI XMUMHUH

Xumudaeckuit ameMeHT. AToM. Sapo aToMa, H30TOMBL. DIIEKTPOHHAS 000I0YKa. DHEpreTHIecKue
YPOBHH, TOAYPOBHH. ATOMHBIE OpOHTand, S-, P-, d-3gemeHTsl. OCOOEHHOCTH paCHpee/icHUs
AJIEKTPOHOB MO OPOHUTAIsIM B aTOMax 3JEMEHTOB MMEPBBIX YETHIPEX MEPHOO0B. IJICKTPOHHAS

KOH(UTypanusi aToMOB

1.2

Ilepuoauueckuii 3akoH u Ilepuonuueckas cucreMa xumudeckux snemeHTos .M. Menneneesa.
CBs3p TIIEpHOIMYECKOTO 3aKoHa W [lepwonuueckoil cucTeMbl XUMHUYECKHX sieMeHToB /JI.H.
MeHzeneeBa ¢ COBpEMEHHOM TeopHel CTpOeHUs] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX MMH IPOCTBIX M CIIOKHBIX BELIECTB IO TpyIIaM H

nepuoaam. 3HadeHNe NEPUOANYCCKOIO 3aKOHA B Pa3BUTUN HAYKH

13

14

Crpoenue BemiecTBa. XUMHUYECKast CBSI3b. BUIBI XMUMHUYIECKOH CBA3M (KOBAJICHTHAS! HEMOJISPHAs U
MOJIIpHAsl, WOHHAs, MeTamndeckas). MOHBI: KaTHOHBI M aHWOHBL. MeXaHM3MBI 00pa30BaHUA

KOBQJICHTHOM XMMHYIECKOH CBsI3M (OOMEHHBIN U TOHOPHO-aKIIENITOPHEIH). BomopoaHas cBs3b

BameHntHOCTSD. SHCKTpOOTpI/IL[aTCJ'H)HOCTI). CreleHb OKUCIICHUS

1.5

1.6

BeIIIeCTBa MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO CTPOCHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BemiecTBa. THITBI KPUCTATITTMYECKUX peH_IéTOK. 3aBHCHMOCTh CBOMCTBa BCIICCTB OT THIIA
KpPICTaJ'IJ'IPI‘ICCKOﬁ peIHéTKI/I. Ilonsatue o JAUCIICPCHBIX CHUCTEMAX. Hctuneble u KOJIUJIOUMIHBIC

PacTBOPHLI. MaccoBas J0JI BEUIECTBA B paCTBOpPE

Knaccmbm(aunﬂ HEOPraHN4eCKux COGHI/IHGHI/Iﬁ. HOMGHKJ'[aTypa HCOPraHN4Y€CKNX BCUICCTB

1.7

Xumuueckass peaknus. Kiaccmpukamus XUMHYECKHX pEeaknuid B HEOPTaHWYECKOH U
OpPraHMYECKON XUMHH. 3aKOH COXPaHEHHsS MAaCChl BEIIECTB, 3aKOH COXPAHEHHS WM IPEBPAIICHUS

OHEPIruu Mpru XUMHUICCKUX PCAKIHUAX



1.8

CKOpOCTb peakituy, €€ 3aBUCUMOCTh OT Pa3JINIHBIX (PaKTOPOB

1.9

1.10

111

OO6patuMble peakiui. XHMHAYecKoe paBHOBecwe. DaxkTOpHl, BIMAIONINE HAa COCTOSHHUE

xumuudeckoro pasHosecusd. ITpunnun Jle Ilatense

Onexrponurrdeckas auccormanysa. CunpHbe U ciadpie 3meKTpoianuTsl. Cpeaa BOAHBIX pacTBOPOB

BCIICCTB: KHUCJ1asd, HeﬁTpaJlLHaH, menoyHas. Peakuyy HOHHOTO oOMeHa

OKHCIINTENHHO-BOCCTAHOBHUTEIHHEIC pcakuuu

21

Heoprannueckast xumus

Hemerannel. Ilonoxxenne Hemetamios B [lepuoaudeckoil cucteMe XMMUYECKUX 3ieMeHToB [I.1.
MemnneneeBa U OCOOCHHOCTH CTPOCHUS aTOMOB. DU3MYECKHE CBOWCTBA HEMETAIUIOB. AJUTOTPONHUS

HEMETaJIOB (Ha MpUMepe KUCIopoa, cepbl, (hocdopa 1 yriieposa)

2.2

2.3

XUMHUUECKUE CBOWCTBA BKHEHIIINX HEMETAJUIOB (TaJOreHOB, Cephl, a30Ta, Gocdopa, yriepona u
KpEMHHUSI) W HX COEAMHEHUH (OKCHUIOB, KHUCJOPOJCOAEPKAUIMX KHUCIOT, BOJOPOJIHBIX

coenuHeHNH). [I[pMeHeHe BaKHEUIIINX HEMETAJUIOB U UX COCIMHEHIH

Merannsl. [lonoxenune meranmnoB B Ilepuoguueckoit cucteme XuMuueckux siemeHToB J[.U.
MenneneeBa. OcoOEHHOCTH CTPOCHHS OJIEKTPOHHBIX OO0OJOYEK aTOMOB MeTawioB. OOmime
¢usnueckue cBoiicTBa MeTamioB. CIUIaBbl METAJUIOB. DJIEKTPOXMMHUYECKHU P HANpPsHKCHUH

MCTaJIJIOB

24

XUMHUYECKHE CBOMCTBAa BAKHEHIIMX METAJUIOB (HATPUH, KalMid, KaJbI[Uil, MarHUi, aTrOMUHUM,
IIUHK, XpOM, JKEJIe30, MeIb) U HuX coeauHeHuit. OOIMe CrocoObl MONYyYCHHUs METaIOB.

HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy U TCXHUKEC

25

I'eneTndeckas cBsI3b HCOPraHMYICCKUX BCUICCTB, NPUHAMICIKAMINX K PA3JIMIHBIM KiIaCCaM

XHUMUSA U )KU3HDb

3.1

Porme xuMuu B 00ECIICUYECHUH JKOJOTMYCCKON, JHEPIeTHUCCKOW M MHIIECBOH 0E30MacHOCTH,

Ppa3BUTHH MCAULUHBI. IlonsTue o HAYYHBIX METOJaX NMO3HAHWA BCIIECCTB U XUMHUYCCKUX peaK].[I/Iﬁ

3.2

3.3

Hpe)ICTaBJ'IeHI/ISI 00 O6HII/IX HAYYHBIX TMPUHIUIIAX TTPOMBINIJICHHOTO IOJYYCHUA Ba)KHEHUIIINX
BCIICCTB. YenoBek B MHUPEC BCHICCTB U MATCPUAJIOB!: Ba)KHEHIIIIE CTPOUTCIIbHBIC MaTCpHaJibl,
KOHCTPYKIMOHHBIC MaTcpuabl, KpaCKH, CTCKJIO, KCpaMHKd, MaTepuajibl I 3SJICKTPOHHKHU,

HaHOMAaTepHaJbl, OPraHNIECKHe U MUHEpalbHbIEe yI00pEeHUs]

XuMus u 340POBbE YCJIOBCKA: NpaBUJIa HMCIIOJb30BaHUS JICKAPCTBECHHBIX IIPpENaparoB, MpaBUIa

6e301MacHOTO UCIIOIB30BAHMUS TIPEMapaToB OBITOBON XUMHH B TOBCEAHEBHOM KU3HU
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