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HOACHUTEJIBHAS 3AIIMCKA

IIporpaMMa O XMMHUW Ha YpPOBHE CpeTHETO 0OImero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHMII K pe3ynbTaTaM OCBOeHHs (pemepanpHOl 00pa3oBaTeIbHOW MPOrpaMMBbl CPETHETO OO0IIero
obpazoBanusa (POIl COO), mpencraBieHHblx B DepepalbHOM TOCYIapCTBEHHOM 00pa3oBaTelbHOM
crangapre COO, c¢ yuérom Konuenumum mnpemonaBanus YyueOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHBIX Opranuzanusax Poccuiickoit Dexepanyn, peaqnu3yoOIX OCHOBHBIE 00pa3oBaTeIbHbIE
MPOTrpaMMBbl, U OCHOBHBIX TOJNOKeHUH «CTpaTernu pa3BUTUs BocnuTaHus B Poccuiickoit deaepaunu Ha
nepuon o0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOZOB K pa3paboTke MporpaMMbl MO XHMHH, K OIPENEICHHUI0 OOIIel CcTpaTeruu
0o0ydeHus1, BOCITUTAHHS U Pa3BUTHI 00YJAIOIINXCS CpeicTBaMU ydeOHOro mpeamera «Xumus» st 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIeNTyaimpHble mojoxerans OI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH TIeJIeH, COJEepXKaHUs, pe3ylbTaToB OOy4YeHHs © TpeOOBaHWA K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TOTydaeMoOe BHITYCKHHKaMH O0OIIeo0pa30BaTENbHON OpraHU3aIui,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIONINM STAllOM peaTn3aiiu
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIFOUEBBIX IIEHHOCTEW, MPUCYIIUX MLEIOCTHOH CHCTEME
XUMHYECKOTO 00pa3oBaHWs. ODTH IEHHOCTH KAacaroTcs ITO3HAHWS 3aKOHOB MPUPOIBI, (HOpPMHUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEel KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/IOPOBBI0O W TIPUPOMHON cpene. Peammsyercs xmmmdeckoe oOpa3oBaHHE OOYyYaroIIUXCS Ha
YpOBHE CpeIHero o0Iero oO0pa3oBaHUs CpeICTBAMH Y4eOHOTO mpenamera «XUMHsS», COACpXKaHHWE U
MOCTPOCHNE KOTOPOTO OIPENETIeHbl B MPOTPaMME IO XUMHH C YIETOM CIEMUGUKA HAYKH XUMHH, €€
3HaueHUs B MMO3HAHHUH MPUPOJBI U B MaTepHUaIbHON KHU3HHU O0IIECTBa, a TAKXKe ¢ YIETOM OOMINX IeNel 1
MIPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro O0Imero oopa3oBaHUs B
Poccuiickoit ®enepanuu.

XuUMHUSL KaKk D3JEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK WIpaeT O0coOyl0 pollb B COBpPEMEHHOU
UBWIM3AIMYA, B CO3JaHUM HOBOW 0a3pl MarepwanbHOW KynbTypbl. OHa BHOCHT CBOW BKJIQJ B
(hopMUpOBaHUE PAIMOHAILHOTO HAYyYHOTO MBINUICHUS, B CO3/IaHWE IIEJIOCTHOTO MPEICTABICHUS 00
OKpY’KalollleM MHpE KaK O €MHCTBE MPHUPOJBI U YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
TIOHUMaHHs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpA, OCO3HAHHS B3aMMOCBS3H MEXIY CTPOCHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH O6J'I3CT5[MI/I IIPUMCHCHUA.

TecHO B3aMMOJEHCTBYSI C APYIMMM €CTECTBEHHBIMM HAYKAMHM, XHMHs CTaJla HEOTHEMIIEMOM
YacThI0 MHPOBOHM KYJIBTYPHI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPyJa M KH3HU KaXKJIOTO UJIeHa
O6IIICCTBa. COBpeMeHHaH XUMUA KaK HayKa COo3uaaTCiibHaA, KaKk HayKa BBICOKUX TEXHOJIOTUN HalipaBJICHA
Ha pelieHue TI00ATBHBIX TPOOIJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKO,
MUIIIEBOH, SKOJIOIMYECKOM O€30MaCHOCTH M OXPaHbl 37J0POBbSL.

B cooTBeTCTBUM ¢ OOIIMMH LEISAMHU U IPUHIUIIAMH CPEIHEro OO0IEro 00pa3oBaHus COACpKAHKUE
npeamera «Xumus» (10—11 kiaccrl, 6a30BbIid YPOBEHb H3YUEHHSI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEeKYIBTYPHYIO MTOATOTOBKY OOYJArONINXCsI, HEOOXOIUMYIO UM JJIsi BBIPAOOTKH MHPOBO33PEHUCCKUX
OPUCHTUPOB, YCICHUIHOIO BKIIOYCHUA B XHU3Hb COIIMYMa, HNPOIOJIKCHUA O6pa3OBaHI/I$I B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBngomumMu nipeaMera «XuMHSD» SABISIOTCS 0a30Bble Kypchl — «OpraHmyeckas XUMES» U
«061112151 " HCOPraHu4eCKas XuMus», OCHOBHBIM KOMIIOHCHTOM COACPKAHUA KOTOPBIX ABJIAIOTCA OCHOBBI
0a30BOI HayKW: CUCTEMa 3HAHHUK 110 HEOPraHMYECKOM XUMHUH (C BKIIIOUCHHEM 3HAHMH M3 OOIICH XMMHUN)
U opranuueckod xumuu. DopMupoBaHHE JAaHHOW CHCTEMBbl 3HAaHUW TIPU M3YYEHUU TIpeaMeTa
obecrevynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOPA3Hsl BEIIECTB Ha OCHOBE OOIIMX MOHATHH,
3aKOHOB M TEOPUUA XUMHH.

CrpykTypa conepkanus KypcoB — «Opraamueckas XumMus» u «O01as 1 HeopraHuIecKas XuMHUsD»
chopMHupoBaHa B NpOrpaMMe IO XHMHHM Ha OCHOBE CHUCTEMHOIO IMOAXOJa K HM3YYEHHIO Y4eOHOTro
MaTtepuaja M OOYCIIOBICHA HMCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpeAeTEHHBIX



TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYECKOM XMMHHU BEIIECTBA PacCMAaTPUBAIOTCS HAa YPOBHE
KJIACCUUYECKOM TEOpUHU CTPOEHUS OPraHMYECKUX COEIMHEHMM, a Takke Ha YPOBHE CTEPEOXHUMUYECKUX U
ANEKTPOHHBIX MPEACTaBICHUH O CTpoeHHH BemiecTB. CBeleHHS 00 HM3y4aeMBIX B Kypce BellecTBax
JAI0TCA B Pa3BUTHH — OT YIJIEBOAOPOIOB JIO0 CIOKHBIX OMOJOTMYECKH aKTHBHBIX coelnHeHui. B kypce
OpPraHMYeCKOW XWUMHHM TONY4YaloT pa3BUTHE CQOPMUPOBAaHHBIE HAa YPOBHE OCHOBHOI'O OOILIETo
o0pa3oBaHHs MEpBOHAYATBHBIE TIPEACTABICHUS O XUMHUECKOW CBS3U, KIACCU(PHUKALMOHHBIX MpU3HAKaX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMSI, 0 XUMHUECKOM peaKkiuy.

[Tox HOBBIM YriioM 3peHHS B MpeAMETe «XUMHs» 0a30BOT0 YPOBHS PacCMaTpPHBACTCS M3YUEHHBIN
Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs TEOPETUUECKUI MaTepral U (aKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HeopraHudecKas XHUMHUsD»
o0yyaromuMcs TpPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOJMYECKOT0 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIHNA, TIy0XKe MOHSATh HCTOPUYECKOE HW3MEHEHHE
(YHKIIHIA 3TOT0 3aKOHA — OT 0000IIaroIIeH 0 OOBSICHSIONICH U TPOrHO3UPYIOLICH.

Enunas cucremMa 3HaHUM O Ba)XHEHMIIMX BEUIECTBAX, MX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHEHUHN, a TaKKe O XUMHUYECKHX pEeaKlMsAX, UX CYHUIHOCTH M 3aKOHOMEPHOCTSX MpPOTEKaHUsS
nomnonHgercs B Kypcax 10 u 11 xmaccoB aneMeHTaMu cofepKaHHs, UMEIOIUMH KyJIbTYPOJIOTHYECKUH U
NPUKIaTHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IMOHMMAHMIO B3aWMOCBS3M XHMHHU C JIPYTUMH
HAayKaMH, pacKphIBalOT €€ poJib B IIO3HABATEIBHOM M IIPAKTUYECKOM JESITEIBHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHWIO YBKEHHS K TMPOLECCY TBOPUECTBA B OONACTH TEOPUU U TMPAKTHYCCKHUX
MIPUIIOKEHUIN XUMUH, TOMOTal0T BBIITYCKHUKY OPUEHTHPOBATHCSA B OOLIECTBEHHO U JTMUYHOCTHO 3HAUMMBIX
mpoOiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHMBATh HH()OPMANHIO U TPUMEHATH €€ s
MOTNIOJIHEHUS 3HAHUH, PEIIEHUS] NHTEJUIEKTYaJIbHbIX U 3KCIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a1a4. B
[eJIoM cojepkaHne ydeOHoro mpenMeTa «XHWMHUsS» JAHHOTO YPOBHS HW3yYeHHUS OPHEHTUPOBAHO Ha
¢dbopMupoBaHUE Yy OOYYArOIIMXCS MHPOBO33PEHYECKOH OCHOBBI JJIsi TOHUMaHUS (PriIoco(CKUX HIEH,
TaKUX KakK: MaTepHaJbHOE EIMHCTBO HEOPraHWYeCKOTO M OPTraHW4YecKOro Mupa, OOYCIOBIEHHOCTH
CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, [TO3HABAEMOCTb IPUPOIHBIX SIBICHUI MYTEM SKCIEPUMEHTA
U pelIieHus MPOTHBOPEYNH MEXKIY HOBBIMH (paKTaMH M TEOPETUYECKHMHU MPEIOCHUTKAMH, OCO3HAHUE
pPONM XUMHH B PEHICHUH ASKOJIIOTWYECKHX MpoOieM, a Takke MHpobieM cOepekeHHs IHEePreTHYECKHUX
PECYPCOB, CBIPBS, CO3AAHUS HOBBIX TEXHOJIOTHHM U MaTEpUAJIOB.

B mmane pemeHus 3agad BOCIUTAHWSA, PA3BUTHS W COIMAIM3ANHNNA OOYYArOIIUXCS TPHHATHIC
IporpaMMoll MO XUMHUHM MOAXOAbl K ONPEACICHUIO COAEpPkKAaHUS U IOCTPOCHUSl IpeAMeTa
MpelycCMaTpUBaOT (POPMHUPOBAHNE YHHUBEPCAINBHBIX YY€OHBIX NEHCTBHUI, MMEIOMMX 0a30BO€ 3HAYEHUE
JUTSL a3 IMYHBIX BHJIOB JIEATEIILHOCTH: PEUISHHs MPoOJieM, IMOUCKa, aHAIN3a U 00paboTKu WHPOPMAIIHH,
HEOOXOMUMBIX JJIsl MpUOOPETEeHHS OIbITa MPAKTHYECKOH W HCCIeNoBaTEeIbCKON JEsTEIbHOCTH,
3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B mpaktuke mpemnomaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO o0miero oOpa3oBaHMsA, Tak U Ha
YPOBHE CpegHero oOuero oO0pa3oBaHus, NPH ONpPEAENICHUN COJIEPXKATEIbHOW XapaKTEePUCTUKU Lened
W3y4EHUs TpeaMeTa HaIlpaBJICHUEM IIEPBOCTENIEHHOW 3HAYMMOCTH TPAJAMIMOHHO NPHU3HAETCA
(opMHpOBaHIE OCHOB XMMHUYECKOH HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOH
JIESITEIbHOCTH YEeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbhl. C METOAMYECKOW TOUYKU
3peHUs TAKOW MOJXO/ K OTPEAeNICHHIO TIeIei N3yUeHHS TPeaMeTa ABIISETCS BIIOJHE ONPaBIAHHBIM.

CornacHO IaHHOW TOYKE 3pEHHs TJIABHBIMH IIENISIMU H3YyYeHHUs mpeaMera «XuMus» Ha 0a30BOM
ypoBHae (10 —11 xJ1.) SBIISIFOTCSI:

e (QopMupoBaHHe CHCTEMbl XMMHUYECKUX 3HAHWH KaK BasKHEHIIEH COCTABISIONICH e€CTEeCTBEHHO-
HaY4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKAaT KIIOYEBbIC MOHSATHUS, (yHAaMEHTaJIbHbIC
3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M TIOHHUMAaHHE CYUIHOCTH
JOCTYIHBIX O0OOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMICHHE C HCTOpUEH HuX
Pa3BUTHUS U CTAHOBIICHUS;

e (QopMupoBaHHEe ¥ pPa3BUTHE TMPEJCTABICHUNA O HAy4YHBIX METOJaX ITO3HAHUS BENICCTB U
XUMHAYECKUX pPeaKluid, HEeOOXOIUMBIX Uil MPHOOPETEHHS YMEHHH OPHUEHTHUPOBATHCS B MHUPE



BEIICCTB M XHMHUYECKHX SIBICHUH, WMCIOIMX MECTO B TMPHPOJIE, B MPAKTHUYSCKON W
MTOBCETHEBHOU KHU3HU;

® Da3BUTHE YMEHHH U CIIOCOOOB [MEATEIIEHOCTH, CBSI3aHHBIX C HAONIONEHHWEM H OOBSCHEHHEM
XUMHYIECKOTO KCITEPUMEHTA, COOITIOICHUEM TTpaBUiI 0€3011acHOTO OOpAIIeHHsI ¢ BEIIECTBAMH.

Hapsimy ¢ atuMm, comep:karenpHas XapaKTEpHCTHKA IeNedl W 3amad W3ydeHHS NpeaMeTa B
mporpaMMe 0 XUMHH YTOYHEHa W CKOPPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMH IPHOPUTETAMH B
crucreMe cpeaHero obmiero oOpazoBanusa. CeromHs B TPENOJaBaHWW XWMHHW B OOJBIICH CTEICHH
OTHAETCsl TPENNOYTeHHE MPAKTHYECKOW KOMIIOHEHTE COIEp)KaHUs OOy4YeHHs, OPHEHTHPOBAHHOW Ha
MONTOTOBKY BBHITYCKHWKA OOIIE0Opa30BaTeN-HOW OpraHW3alliy, BIAJCIONIET0 HE HaOOpOM 3HAHWH, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHSAMH aKTHBHOTO IMONyYeHHUS 3HAHUH H
MIPUMEHEHUS UX B PEeabHON KU3HU ISl PEIICHNUS TPAKTHYECKUX 3a1a4.

B cBs3u ¢ 3TEM Tpu W3ydeHHH TpeaMera «XUMESD) TOMHHHPYIOIEe 3HAa4eHHe MPHOOPETAoT
TaKHe 1eNIM U 3a/1a4M, KaK:

ajanTtanus OOydJalolmuXcs K YCIOBHSAM JMHAMUYHO pPa3BUBAIOLICTOCS MUpa, (HOpMHUpPOBaHUE
WHTCIUICKTYaJIbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUHM B KOHKPETHBIX JKM3HCHHBIX CUTYaIIUAX, CBI3aHHBIX
C BEIIECTBAMH M UX IPUMECHCHUEM;

(dhopMUpOBaHUE y OOYYAIONMIUXCS KIFOYECBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMEIOIINUX
YHHUBEpCAIBHOE 3HAUCHHUE I PA3JIMYHBIX BUIOB ACATEIBHOCTH: PEIICHUS MPOOJieM, MOUCKa, aHaIu3a U
00paboTku MH(pOPMALIUK, HEOOXOIUMBIX JUIS MPUOOPETEHUS OIBITA JCITCIBHOCTH, KOTOpas 3aHHMMAaeT
BaXHOEC MECTO B IIO3HAHMM XUMHH, a TaKXKe JUISl OICHKH C IO3WIUH SKOJIOTMYECKOW 0€30MacHOCTH
XapakTepa BIUSHUS BEIISCTB U XMMUYESCKUX MIPOIIECCOB HA OPraHU3M YeIOBEKa U IPUPOIHYIO CPEIY;

pa3BUTUE TI03HABATEIBHBIX MHTEPECOB, HWHTE/UICKTyaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH
00y4aroUXCs: CIIOCOOHOCTH CaMOCTOSTEIILHO MPUOOPETAaTh HOBBIC 3HAHHS 110 XUMHH B COOTBETCTBUH C
JKU3HEHHBIMHU MTOTPEOHOCTSIMH, MCII0JIb30BAaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUHU ISl TIOUCKA
Y aHajiu3a y4eOHOM U HAyYHO-TIONYJIIPHON MH(DOPMALIMK XUMUYECKOTO COJICPKAHHMS,;

(GhopMUPOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS AaCCOIMATUBHOTO W JIOTUYECKOTO MBIILICHHS,
HaAOJII0JaTEILHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOJMMBI, B YACTHOCTH, HPHU
IUTAHUPOBAHUH M MPOBEICHUH XMMHYECKOTO SKCIICPHMEHTA,;

BOCIMTAHUE y OOydaronmxcsi yOexJAEHHOCTH B T'YMaHMCTUYECKOW HAINpPaBICHHOCTH XMMHUHU, €€
BaXHOW POJIM B PEIICHUH TJI00AIBHBIX MPOOJIEM PaIl[MOHAIBHOIO MPHPOJIONONIB30BAHNUS, MOMOJIHEHUS
SHEPTeTHYECKUX PECYPCOB M COXpPAaHEHHS IPUPOIHOTO PABHOBECHSA, OCO3HAHUS HEOOXOIUMOCTH
0OepeXHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE NMPUOOPETEHUSI OTBITA HCITOIE30BaAHUS
MOJyYEHHBIX 3HAHUHM JJIS TMPUHSATUS TPAMOTHBIX PEIICHUH B CUTYAIMsIX, CBS3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMH.

B yueOHOM 11aHe cpeaHero o0Iero oopa3oBaHus IPeAMET «XUMUs» 0a30BOTO YPOBHSI BXOIWT B
COCTaB MPEIMETHOMN 00s1acTi «ECTeCTBEeHHO-HAYYHBIE TPEAMETHIY.

OO01ee 9rciIo 4acoB, OTBENEHHBIX ISl M3yYEHUS] XMMHU, Ha 0a30BOM YpPOBHE CPEIHErO OOIIETo
oOpa3zoBanus, cocTaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Henenro), B 11 xmacce — 34 gaca (1
qac B HECIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKAA XUMUS

TeopeTn4yeckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenmeT opranndeckoi XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYECHUE B NOITYYEHUU HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHUs opraHuueckux coennHeHuii A. M. bytieposa, e€ ocHOBHBIE
nojoxeHuss. CTpyKrypHble (HOpMyJbl OPraHHMYECKHX BeIIECTB. [ 'oMosnorus, nmzomepus. XuUMHUYECKas
CBA3b B OPTaHNYECKUX COCTUHEHNSX — ONMHAPHBIE H KPAaTHBIE CBSI3H.

IIpeacraBnenue o KilaccUpUKAMU OpPraHWYECKUX BemlecTB. HoMmeHKIaTypa OpraHu4ecKux
COCIMHEHNH (cucreMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMS BAKHEHIIMX MPEICTaBUTENCH KIaccoB
OpPraHUYECKUX BEIIECTB.

OKCHIepUMEHTANbHBIE METOABl HW3YYEHUS BEIIECTB W HX MPEBPALICHUI: O3HAaKOMIIEHHE C
o0pa3uaMy OpPraHWYeCKUX BEIIECTB M MaTepHajlaMd Ha HUX OCHOBE, MOJAEIMPOBAHHE MOJIEKYI
OpPraHUYECKUX BEIIECTB, HAOMIOACHHWE U ONHMCAaHUE AEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILEHHIO
OpPTaHWYECKUX BEIIECTB IIPH HArpeBaHUM (TUTaBIIeHHE, OOYTIIMBAHUE U TOPEHUE).

Yraesonopoasl

AJKaHBL: COCTaB U CTPOCHUE, TOMOJIOTHUECKHUM pall. MeTaH U 3TaH — NpOCTEeUIIne MPEACTABUTENN
AIKaHOB: (U3UUECKUE M XMMHUYECKUE CBOWCTBA (peakUMy 3aMEIICHUS W TOPEHUs), HAXOXKICHHUE B
MIPUPOJIE, TOJIyYEHUE U TPUMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH pAl. OTWIEH M MPONWIEH — MpOCTEHIINe
NPEACTAaBUTENM  AIKCHOB: (u3uyYeckMe MW XUMHUYECKHE CBOWCTBa (peakuuy THAPUPOBAHUS,
raJloreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOJIMMEPHU3alii ), OJIy4YeHHE U TPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u meTunOyraaneH-1,3: cTpoeHre, BaKHEUIINEe XUMIYECKHUE CBOMCTBA
(peaxuust nomuMepusauun). [lomyyeHne CHHTETHYECKOr0 KayuyKa U pEe3UHBI.

AJKHMHBI: cOCTaB M OCOOEHHOCTU CTPOCHMS, TOMOJIOTHUECKHH psill. AUETHICH — MpOCTEHIIunit
NpEe/ICTaBUTENh AaJKUHOB: COCTaB, CTpOeHWe, (U3NYECKHEe ¥ XUMHYCCKHE CBOWCTBA (peakKiuu
THIPUPOBAHMS, TAJIOTEHUPOBAHUSA, THIPATAIIUHU, TOPEHHUS ), TOTYyYE€HHE U IPUMEHEHHE.

Apensl. benzom: cocrtaB, cTpoecHHEe, (QU3MUYECKHME W XHMHYECKHE CBOWCTBa (peakiuu
raJOreHUPOBAHUS M HUTPOBAHUS ), TIOJy4EHHE U TIPUMEHEHHe. T01y0. cocmas, cmpoeHue, puzuveckue u
Xumudeckue CeoUCmea (peakyuu 2an02eHUPOSanus U HUMPOBAHUs), NONYHEeHUe U NpuUMeHeHue.
ToxcumuHOCTh apeHOB. ['eHeTHdecKast CBA3b MEXIY YTJIEBOJOPOAAMH, NMPUHAIISKAIIUMU K PA3ITUIHBIM
KJlaccam.

[IpupoHbIe UCTOYHUKH YTIIEBONOPOJOB. [IprpogHbIi Ta3 U nomyTHele HedTsHbIE Ta3bl. HeTh 1
e€ mpoucxoxaeHne. CmocoOsl mepepaOOTKH He(TH: TEeperoHKa, KpPeKWHT (TepMHUYECKHUH,
KaTaluTHYecKuii), muposu3. [IpoaykTel nepepaboTku HedTH, MX TPUMEHEHHE B MIPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yroiib ¥ IPOYKTHI €ro nepepadoTKy.

OKCTepUMEHTaIbHbIE METOABl HW3YYEHHUS BEIIECTB W WX IpEeBpalleHHil: O3HaKOMIIEHHE C
o0pa3iamu TIacTMacc, KaydyKoB U pe3uHsbl, kouiekiwn «Hedte» u «Yronby, MoJienupoBaHue MOJIEKYI
YTIIEBOJIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIECHNE MPAKTUYECKONW PabOTHI: MONYyYEHHE ITHUJIICHA U

M3y4Y€HHE €TO CBOMCTB.

Pacuérnnie 3amaun.

BrranciaeHuss 1Mo ypaBHCHHIO XUMHUYECKOW peakIuu (Macchl, 00bEMa, KOJIWYECTBA HCXOHOTO
BEII[ECTBA WJIM TMPOAYKTA PEAKIMH II0 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WJIM MPOAYKTOB PEAKITHN).

Kucnopoaconep:xamnue opranndeckne coequHeHUs

[IpenenpHBIe OTHOATOMHBIC CIUPTHL. METaHON M ATAHOJN: CTPOCHUE, PU3NICCKHE U XUMUYCCKUC
CBOMCTBa (peakIMy C AaKTUBHBIMA METAJJIaMH, TaJOTCHOBOJOPOJAMHU, TOpPEHUE), IPUMCHEHHE.



Bonoponubie cBsi3M MeXIy MOJEKyJdamMu cnupToB. [leficTBHe MeTaHONla W 3TaHONA HA OPraHU3M
YeIIOBeKa.

MHoOroaroMHble CHUPTHL. DTWICHTJIUKOJIb U TIUIEPUH: CTPOCHUE, (DU3MUYCCKUE U XUMHUCCKUC
CBOICTBa (B3aMMOJICHCTBHAE CO INEIOYHBIMU METaJUIAMH, KAUSCTBCHHAs pEaKIUsi HAa MHOTOATOMHBIC
crupThl). JleficTBUe Ha opraHu3M YenoBeka. [I[puMeHeHre riuiepuHa U STUIICHTITUKOJIS.

®DeHOM: CTPOCHUE MOJICKYJbI, (DPU3MUYSCKUE M XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (DeHOIIA.
[Tpumenenue deHomna.

Anbuerunbl U KemoHwvl. DOpMaNbACTU, aETANBICTUI: CTPOCHHUE, (PU3NUYCCKHEC U XUMUYCCKHC
CBOICTBA (peaKIMy OKUCICHHS U BOCCTAHOBIICHUS, KAUSCTBCHHBIC PEaKIIMH ), TIOJYUCHHE U TIPUMCHCHHE.

OOHOOCHOBHBIC TIpECIbHBIC KapOOHOBBIE KHUCIOTHL. MypaBbUHAss H YKCYCHas KHCIOTHI:
CcTpocHUE, (U3MUYSCKUE W XMUMHYCCKUE CBOWCTBA (CBOMCTBa, OOIIME M Kiacca KHUCIIOT, PEaKIus
stepuduKanmm), MoJiyueHue u npuMeHeHue. CTeaprHOBas M OJICMHOBAsT KHUCJIOTHI KaK TPEACTABUTEIH
BBICIINX KapOOHOBBIX KMCIIOT. MBLIa KaK COJIM BBICIITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JICHCTBUE.

Crnoxable 2QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApONU3 ClIOXHBIX 3QHUPOB. JKUPHL.
I'unpoins xxupos. IIpuMeHeHne xKupoB. buonorudeckas poib )XKUPOB.

VYriieBoabl: COCTaB, KiaccU(UKalus YriieBoAoB (MOHO-, JM- W ToJucaxapujbl). [Jroko3a —
MPOCTEHIINH MOHOCAaXapua: OCOOCHHOCTH CTPOCHMSI MOJICKYJbI, (PU3UUYEeCKUEe M XUMHUYECKUE CBOWMCTBA
(B3aumopeiictBue ¢ ruapokcugom Mmemu(ll), okucieHne ammuavyHbIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTAHOBJICHHE, OpPOXXEHHUE TJIIOKO3bI), HAXOXJICHUE B MPUPOJAE, NMPUMEHEHHE, OMOJOTHYeCKas pOJib.
®dorocunTe3. DpyKTO3a KaK H30MEP IIFOKO3HI.

Kpaxman wm memmonoza kak mpupogHble momuMepbl. CTpoeHHWe Kpaxmalla W IEeJUTIONIO036I.
dusnveckrie 1 XUMUYECKHe CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAST PEaKIIHs C HOJIOM).

DKCTepUMeHTaIbHbIE METOIbI U3YYEHHUS BEIECTB M WX MPEBpAIlleHU: MpoBeicHre, HAOI0IeHe
W OIMCaHWe JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE PEAKIUH OIHOATOMHBIX
crupToB (OKuciIeHre Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOEHCTBYE TIUIEpUHA
¢ runpokcunom menu(ll)), ampnernaoB (OKuCIieHWE aMMHAaYyHBIM pacTBOpoM okcuma cepedpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBue Kpaxmaia C HOJOM), TPOBEACHHE TMPAKTUYECKOH paboThI:
CBOICTBA pacTBOpa yKCYCHOM KHCIIOTHI.

Pacuérnple 3anaym.

BrruricnieHuss 1o ypaBHEHUIO XUMHYECKOW peaknuu (Macchl, 00bE€Ma, KOIHYECTBA HMCXOJHOTO
BEIIeCTBA WJIM TPOAYKTa PEaKIHH 10 M3BECTHHIM Macce, 00bEMY, KOJIUYECTBY OIHOTO W3 HCXOJHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINN ).

A3oTcojepKale opraHnIecKie COeTMHEHMSI.

AMPHOKHUCIIOTBI Kak aM{OTEpHblE OpraHuveckue coequHeHus. Dusuveckne M XUMUYECKHE
CBOICTBa aMUHOKHCIIOT (Ha IpUMepe MIHIHA). bronornyeckoe 3HaUeHne aMHUHOKUCIIOT. [lenTumb.

Benku kxak mpupoIHBIE BRICOKOMOJICKYIISIPHBIE COSAUHEHNUs. [lepBuiHas, BTOpHUYHAS U TPETUYHAS
CTpYKTypa 0enkoB. XMMHYECKUE CBOMCTBA OEIKOB: THAPOIN3, JEHATYPAllUs, KAUeCTBEHHBIE PEaKI[Ui Ha
Oenku.

OKCTepUMEHTAbHBIE METOBI U3yUEHHUS BEIIECTB U UX MPEBpAICHUN: HAOIIOJCHHE U OTMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpaIKs OCIIKOB IIPH HArPEBaHUH, IBETHBIC PEAKIIMU OCIKOB.

BbicokoMoJieKyJIsipHbIE COeTUHEHUS

OCHOBHBIC TOHSTHS XHMHH BBICOKOMOJICKYJIAPHBIX ~ COCIUHCHHMN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb MOJIMMEPHU3AIMK, CPEIHSIs MOJCKyaspHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSAMHEHUH — OJUMEPHU3AIUS M ITOJMKOHICHCAIHSL.

OKCTepUMeHTaIbHbIE METOABl HW3YYEHHUS BEIIECTB W WX TPEBpAIlleHUil: O3HAKOMJICHHE C
o0pa3amu MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KaydyKOB.

MexnpeaMeTHbIE CBA3H.

Peanmzarus MEXIpPEAMETHBIX CBsI3€H TNpW HW3yYeHWH opraHudecko xwmmumum B 10 Kimacce
OCYIIIECTBIISIETCST Yepe3 HCIOJIB30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK W IMOHITHH,
SIBIISOIUXCSA CUCTEMHBIMH IS OT/IENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.



OOmye ecTecTBEeHHO-HAY4YHbIC NOHSATHA: SIBICHHE, HAY4HBIH (pakT, THIoTesa, 3aKOH, TEOPHs,
aHanmM3, CHHTE3, KiacCHpUKauus, TMEPUOJUYHOCTb, HAONIOACHHE, W3MEpPEHHE, OSKCIEPUMEHT,
MOJIETUPOBAHUE.

Owusnka: Marepus, dHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyla, SHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSIHHWE BEIIECTBa, (pU3MYecKue BENWYMHBI M E€OUHHLBI HX
U3MEPEHHS.

Buonorus: kierka, opranusMm, Ouochepa, oOMeH BemlecTB B oOpraHusMme, (OTOCHHTES,
OHMOJIOTMYECKN aKTUBHBIE BelecTBa (OCIKH, YII€BOABL, )KUPHI, HEPMEHTEHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHONOTHs: MUILEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO THTAHWS, MOIOIIME CPEICTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue OCHOBbI XMMHUH

XUMUYeCcKUi 37eMeHT. AToM. SIIpo aToma, W30TOIBL. DIEKTPOHHAs 000JI0YKa. DHEPTreTHIEeCKHe
YPOBHH, MOJIYPOBHH. ATOMHBIC opOutanu, S-, P-, d- smementbl. OCOOCHHOCTH pacHpene/iCHHs
AIIEKTPOHOB TIO OpOWTAIsIM B aTOMax »JJIEMEHTOB IIEPBBIX UYETHIPEX MEPUONOB. OIIEKTPOHHAS
KOH(UTYpaIns aTOMOB.

[lepunonuueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHToB [I. . Menneneena.
CBs13b epuoOaUYEeCcKOro 3akoHa u Ilepuoguueckoil cuctemsl xumuueckux sneMeHToB /. . Menneneena
C COBPEMEHHOM TEOpUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMH TPOCTHIX M CIOXHBIX BEIIECTB 0 TPyNIaM U TepHoaaM. 3Ha4YeHHE
MEPUOJIMYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMUYECKas CBA3b. BHUIBI XUMUYECKOW CBs3M (KOBAJIEHTHASI HETOJSIpHAS U
NOJISIpHAs, WOHHAs, MeTajuinueckas). MexXaHW3Mbl 00pa3oBaHMs KOBAJCHTHOW XWUMHUYECKOH CBSI3H
(oOMeHHBIN ¥ JIOHOPHO-aKIENTOPHBIH). Bomopoanas cBs3b. BajaeHTHOCTB. DJIEKTPOOTPHUIIATEILHOCTS.
Crenens okuciaeHus. VIOHbI: KAaTHOHBI M AHUOHBI.

BemecTBa MONEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MIOCTOSIHCTBA COCTaBa BEIIECTRA.
THunsl KPUCTANTNYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA BEIIECTB OT THIA KPUCTAJUIMYECKON PEIIETKH.

IlonsiTme o aAucHiepcHBIX cucTeMax. VCTWHHBIE W KOJUIOMAHBIE PacTBOpHl. MaccoBasi 1ois
BEILECTBA B PaCTBOPE.

Krnaccugukanuss HeopraHudeckux coenuHeHuil. HomeHkaTypa HEOpPraHHYECKHX BEIIEeCTB.
I'eneTnyeckast cBsI3b HEOPTaHMUECKHX BEIECTB, IPUHAICKAIINX K PA3THYHBIM KIIACCaM.

Xumudeckas peaxius. Kiraccupukanus XuMUIeCKUX peakliii B HEOPraHMIeCKOH U OpraHndecKon
XUMHH. 3aKOH COXpPAaHEHHWsS MacChl BEIIECTB, 3aKOH COXPAaHEHUS W TMPEBpAIICHHUS OSHEPTUH TpHU
XUMUYECKUX PEaAKITUSIX.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IHYHbIX (pakTopoB. OOpaTuMbIe peakiiu. XHMUIECKOe
paBHOBecHe. DaKTOPHI, BIUSIONINE HA COCTOSIHUE XUMUYecKoro paHoBecus. [Ipunnun Jle larenbe.

OnexTponutndeckas auccormanys. CriapHbIe U caadbie amekTpoauTsl. Cpena BOIHBIX PacTBOPOB
BEILECTB: KUCJIAsl, HEUTPAJIbHAS, ICIIOYHAS.

OKHCANTETHFHO-BOCCTAHOBUTEIHHBIE PEAKITUH.

OKCTepUMEHTaIbHbBIE METOJIbl M3YYEHHUS BEIIECTB M WX MPEBpAIEHUI: MEeMOHCTpAIUs TaOIuIl
«Ilepuoanueckast cucrema xumudeckux d3nemeHToB JI. WM. MengeneeBa»y, wH3ydeHUE Mojeen
KPUCTAIUTMYECKUX PENIETOK, HAOIIOJCHUE W ONHCAHUE JACMOHCTPAI[MOHHBIX U JIA0OPATOPHBIX OIBITOB
(paznokeHue MEpOKCHIAA BOAOPOJA B IMPHUCYTCTBHM KaTalU3aTopa, ONpElNeNeHHE CpeAbl pacTBOPOB



BEIICCTB C TOMOIIBI0 YHUBEPCATBHOTO WHIUKATOpPA, PEAKIMM WOHHOTO OOMEHAa), MpPOBEACHHC
MPaKTHYECKON paboThl «BiusHUe pa3iuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUN.

PacuérHbie 3anaun.

Pacuétel mo ypaBHEHUSM XHUMHYECKUX pEaKIHMi, B TOM YHUCJIE TEPMOXMUMHUYECKHE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSTHUSI «MACCOBAsI TOJISI BEIIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenne nemeramoB B [lepuoguueckoi cucremMe xuMudeckux sneMenToB . H.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS aToMoB. (DU3MYECKUE CBOWCTBA HEMETAIUIOB. AJUTOTPOIHUS
HEMETAJUIOB (Ha MpUMEpe KUCIOpoia, cepsl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BAXKHEHUIINX HEMETAIUIOB (TAJIOI€HOB, Cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPIKAIINX KUCIOT, BOAOPOIHBIX COCITUHEHHUI).

[IpumeHeHne BaXXHEHIINX HEMETAILIOB U UX COCTMHEHUH.

Meramibl. 1lonoxxenne meramnoB B Ilepuonnueckoil cucremMe xumudeckux sneMeHToB I U.
MenneneeBa. OCOOCHHOCTH CTPOSHUS JICKTPOHHBIX 000JIOUYEK aTOMOB MeTayuioB. O0mue dusnueckue
cBoiicTBa MeTauioB. CIIaBbl METAJIOB. DIIEKTPOXUMHUYCCKUH PsiJT HAPSSKEHUH METaJIOB.

XuMHYECKHEe CBONCTBA BAXKHEHMIIMX METAUIOB (HATPHM, Kamui, KadblUWd, MarHuUi, aJlOMUHUMN,
[IUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHUI.

OO61mue crocoObl MmoTydeHus] MeTalioB. [IpMMeHeHrEe METaNIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAILHBIE METOABl HM3yUeHHUs BEIIECTB M WX MPEBPAIICHUM: W3Y4YeHHE KOJUICKITUU
«MeTayiel ¥ CIUIaBbI», 00pa3IOB HEMETAIOB, PCIICHUE SKCIICPUMCHTAIBHBIX 3a/1ad, HaONIOJCHUE U
OTHCaHWe JEMOHCTPAIMOHHBIX W Ja0OpAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHAA ATOMUHUS C
pacTBOpaMu KHCJIOT U IEJI0YeH, Ka4YeCTBEHHBIC PeaKIMy Ha KAaTHOHBI METAJLIOB).

Pacuérnple 3anaym.

Pacu€rel Macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacCe HIIN
00BEMY OZTHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI MacChl (00bEMa, KOITMUYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CTTH OJTHO M3 BEIIECTB HMEET IPUMECH.

XuMus 4 )KM3Hb

Ponp xumum B 00eCI€YeHHWH O3KOJOTHYECKOW, JHEPTeTHYECKOW W THINEBOH Oe30MacHOCTH,
pa3BUTUN MeTUIMHEL. [[oHATHE 0 HayYHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUECKUX PEAKITHIA.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIAX POMBIIUIEHHOTO TOJIYYSHHS Ba)KHEUIINX
BEIIIECTB.

UemoBek B MHpE BENIECTB W MAaTEPHANIOB: BAXHEWIIHNE CTPOWTENBHBIE MaTepHAIIbI,
KOHCTPYKITHOHHBIC =~ MaTepHalbl, KpacKd, CTEKJO, KepaMuKa, MaTepuaibl Ui 3JIeKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIECKUE U MHUHEPAILHBIC YI00PECHUS.

XuMHs U 3J0pOBbE UEIOBEKA: MpaBHUJia HCIOIb30BaHUS JICKAPCTBEHHBIX MPENapaToB, MpaBuUia
0€301MacHOT0 UCIONB30BAHMSI ITPETIApaTOB OBITOBON XUMUH B ITOBCEIHEBHON KU3HU.

MexmpeAMETHBIE CBSI3H.

Peanuzanusi MeXnpeIMeTHBIX CBA3el NpU HM3ydeHHH oOmield M HeopraHuyeckoil xumuu B 11
KJIACCE OCYIIECTBISETCS 4Yepe3 HKCIIONb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX IOHATHHA, TaK U
TTOHSATHUH, SIBISIFOITINXCSI CHCTEMHBIMH JJII OTACITBHBIX IIPEIMETOB €CTECTBEHHO-HAYIHOTO IUKJIA.

OO01re eCTeCTBEHHO-HAY4YHbIC TOHATHS: HAay4HbIM (hakT, TUIIOTE3a, 3aKOH, TCOPHSs, aHajIu3,
CHHTE3, KJacCUUKAIMs, TMEPUOINIHOCTh, HAOIIOACHHE, DKCIEPUMEHT, MOJCITHUPOBAaHHUE, MN3MEpPEHHUE,
SIBJICHHE.

Ousmka: Marepus, DJHEPrus, Macca, aToM, »JJEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOII,
PaaroaKTUBHOCTH, MOJIEKYJIA, YHEPTETHUECKUI YPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSTHHE
BEIIECTBA, (PU3NUECKUE BEMIUHBI U SJIMHUIBI UX U3MEPCHUS, CKOPOCTb.

buonorus: knerka, opraHusM, dKOcHUcTeMa, Omocdepa, MaKpo- U MHUKPOAIIEMEHTH, BUTAMUHBI,
0OMCH BEIIECTB B OPTaHHU3ME.

Teorpadus: MuHEpasbl, TOPHBIE TTOPOJIBI, OJE3HBIC HCKOMIAEMBIE, TOTUIUBO, PECYPCHI.



TexHosorus: XUMUYCCKast OPOMBINUICHHOCTh, MCTAJUIYpPTHA, MNTPOHU3BOACTBO CTPOUTCIBHBIX
MaTcpualioB, CEIIbCKOXO03SMCTBCHHOC MMpOU3BOACTBO, NHUIICBAA MNMPOMBIINIJICHHOCTD, (bapMaueBTqucxaﬂ
MMPOMBIIIJICHHOCTb, IPOMU3BOJACTBO KOCMCETHYCCKHUX IIPLCIIapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI I10 XMUMUN HA BA30BOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHA K PE3ylIbTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOrpaMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METampeAMETHBIM M MpeaMeTHbIM). HayuHo-
METOANYECKON OCHOBOH Uil pa3padOTKU IJIaHUPYEMBIX Pe3YyJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO
o0riero o0pa3zoBaHus ABJISETCS CUCTEMHO-ACATEIbHOCTHBIN MOIXOI.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOAXO0JIOM B CTPYKTYpPE JINYHOCTHBIX PE3YJIbTaTOB
OCBOCHHMSI TIpenMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUS! BBINENEHBI CIEAYIOIIUE
COCTaBJISIOIINE:

Ooco3HaHHe OOyYaroIUMKCS POCCHUICKON TpaKIaHCKOW MISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOTIPEIETICHHUIO;

HaJIM4Ynu€ MOTHUBALIUHN K 06y‘-ICHI/IIO;

LICJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
HEHHOCTEH U UCTOPUYECKUX TPAAUIMHA 0a30BOM HAYKH XUMHUU;

TOTOBHOCTh W CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJACTBOBATHCSI B CBOCH JIEATEIBHOCTH
ICHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, IPUCYIIUMU HCJ’IOCTHOI‘/'I CHUCTEME XUMHNYECKOI'O O6pa3OBaHI/ISI;

HaJIM4Me TMPaBOCO3HAHMS AKOJOTMYECKOH KYJIBTYPHl M CIIOCOOHOCTH CTaBUTH 1IN U CTPOUTH
JKU3HCHHBIC ITJIaHbI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS TpeAMeTa «XUMHs» JIOCTUTAIOTCS B €IMHCTBE Yy4eOHOW U
BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBETCTBUH C T'YMAaHUCTUYCCKHUMU, COIIMOKYJIIBTYPHBIMU, JYXOBHO-
HPAaBCTBCHHBIMU LCHHOCTAMU U HJACaIaMU pOCCHﬁCKOFO TpaxaaHCKOT O O6HIeCTBa, MNPpUHATBIMU B
oOmiecTBe HOPMaMH U TpaBWJIAaMH TIOBEACHUS, CIOCOOCTBYIOIIUMH TIPOIIECCaM CaMOIIO3HAHWS,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YJAIOIIINXCS.

JImdHOCTHBIE pe3yNbTaThl OCBOEHUS TpeAMeTa «XHUMUS» OTPaXKaloT CPOPMHUPOBAHHOCTH OIBITA
MO3HABATENFHOW W MPAKTHYECKOW JEATEILHOCTH O0YUAIOMIMXCS TI0 pealTu3alliil MPUHATHIX B OOIIECTBE
[EHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYarOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBAKECHUS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEJICTABJICHHUS O COMMAIBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUHA B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH [EATEILHOCTH NPU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHny y4eOHbIX U MO3HAaBATEeNbHBIX 331a4, BEIMOIHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY W apryMEHTHl APYTHX IpH
aHaJM3€e pa3IMYHbIX BUJIOB y4eOHOU IeATENbHOCTH;

2) maTpUOTHYECKOT0 BOCIINTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEINI0 OTEYECTBEHHON XUMMUH;

YBa)KEHHS K TPOLECCY TBOPYECTBA B OOJIACTH TEOPHHM M NPAKTHUECKOTO NMPUMEHEHHUS! XHMUH,
OCO3HAHMS TOTO, YTO JOCTMXKEHHUS] HAayKH €CTb PE3yJIbTaT [UINTENbHBIX HaONIOJIEHUH, KPOMOTIUBBIX
9KCIEPUMEHTANIBHBIX TIOUCKOB, TIOCTOSHHOTO TPY/a YUEHBIX U IPAKTHUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHBOB B INOJYYEHHH M IOCIEIYyIOUIEeM aHaiu3e MH(popManuu o
MEPEIOBBIX JOCTHKEHHUAX COBPEMEHHOM OTEUECTBEHHON XUMUY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHS,

CIIOCOOHOCTH OIIEHMBATh CHTYallMH, CBA3aHHbIE C XMMHUYECKUMH SBICHHUAMH, W TPHHAMATh
OCO3HaHHBIE PEIICHMSI, OPUEHTHPYACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE MOBEACHNE U MTOCTYIKH CBOWX TOBAPHILEH C TIO3UINN HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUNA ITHX ITOCTYIIKOB;



4) popMupoBaHNs KyJbTYPbI 310POBBS:

NMOHUMAaHUsl IIGHHOCTeW 3J0poBOro W Oe3zomacHOro o0pa3a JKWM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 370POBbIO;

coOIOIeHNs TIpaBIJl 0€30MacHOro oOpaleHns C BEIIeCTBAMU B OBITY, TOBCEJHEBHOM KU3HU U B
TPYAOBOH 1€ATENBHOCTH;

MOHUMAaHUSI [ICHHOCTH TPaBWJ MHIWBHIYaTbHOTO U KOJUJIEKTHBHOIO OE30MAacHOTO IMOBEICHHS B
CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HHU JIIO/IEH;

OCO3HAHMS TIOCJIEACTBUH M HENpHUITUS BPEOHBIX NPUBBIYEK (YMOTpeOJICHUS  aJKOTOJs,
HapKOTUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIIECTBEHHO
TMIOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha aKTMBHOE y4acTHE€ B PEIICHHH MPAaKTHYECKUX 3a]ad COLMAIbHON HaIllpaBIEHHOCTU
(B pamMKax cBOero Kiacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY H3YyYEHHIO Mpodecchil pa3iuyHOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS MPeMETHBIX 3HAaHUM [0 XUMUH;

YBa)XEHHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYAOBOM JeATeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAJIHON TpaeKTOpUU O0Opa3oBaHus, Oymymiei
npodeccu ¥ pealn3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0J1I0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH LIeJIECOO0Pa3HOro OTHOLICHUS K NPUPOJE, KaK UCTOYHHUKY CYILECTBOBAHMS KU3HU
Ha 3emie;

NOHUMAaHUSl TJI00aJBHOTO XapakTepa SKOJOTHYECKHX NPpoOJIeM, BIHUSIHHUS 3KOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE TIPUPOAHON U COLMAIBHON CPEBI;

OCO3HAaHHS HEOOXOAWMOCTH HCIOJNb30BaHUA JOCTHIKEHUH XMMUHU [UIl PpEIIECHHS BOIPOCOB
paIOHAIBHOTO IPUPOAONIOIB30BaHMS;

AKTHBHOTO HENPUATHS NEHUCTBUI, NMPUHOCAMIMX Bpel OKpYXKarollel MPUPOJHOU cpele, YMEHUs
NPOTHO3UPOBATh HEOJATONPHUATHBIE 3KOJOIMYECKHE IIOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH U
MPeOTBPAIATh UX;

HaJIMYMs Pa3BUTOr0 3KOJIOTMUYECKOT0 MBIIIJIEHHS, DKOJIOTUIECKON KYJIBTYpPBI, ONbITA JEATENBHOCTH
9KOJIOTUYECKOW  HAIPAaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCS MMM B  IIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOH M COLHMAIbHOM IPAaKTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO IPOTHUBOCTOATH
uzaeosoruu xemodooduu;

7) IEeHHOCTH HAYYHOT0 O3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd 1 00IIeCTBEHHOW NMPaKTHKH;

NOHUMaHUs crenn(UK XUMUHM KaK HayKH, OCO3HaHMA €€ POy B OPMHUPOBAHUN PALIMOHATIBHOTO
HAYYHOTO MBIIUICHHS, CO3IaHUM LEIOCTHOrO NMPEACTABICHUSI 00 OKpYXKAaroIeM MHUpE KaK O EIHHCTBE
MPHUPOJIBI M HYEJIOBEKa, B MO3HAHWW IPHPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TpoOJIeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JJII COBPEMCHHOW ITMBWIM3AIIMU: B €€
TYMaHHUCTHYECKOI HANpaBIeHHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, HEPreTHYECKO,
MUILIEBON M HKOJOIMYECKOM 0€30MacHOCTH, B Pa3sBUTUU MEAUIMHBI, 0OECIEUEHUH YCIOBUM YCIIELIHOTO
Tpy/Ja ¥ SKOJIOTMIEeCKH KOM(MOPTHOMN JKU3HM KayKI0TO WiIeHa OOIIEeCTRa;

€CTECTBEHHO-HAyYHOU IPAMOTHOCTH: IIOHUMaHUs CYIIIHOCTH METONOB MTO3HAHMSA, HCIIOIB3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJyYaeMble 3HAHUS Ul aHAIM3a U OOBSICHCHUS
ABJICHUH OKpPY)KAIOLIEro MHUpa W INPOUCXOIAIIMX B HEM WM3MEHEHMH, YMEHHUS JieJlaThb OOOCHOBAHHBIE



3aKIJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOIIMXCS AAHHBIX C LENbI0 MOMYyYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIHO HCIIONB30BaTh XUMHUYECKWE 3HAHUS Ui pelleHHs NpoOieM B
peanbHbIX )KU3HEHHBIX CHTYAIHSIX;

MHTepeca K MO3HAHUIO U MCCIEI0BATEeIbCKON eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO M caMO0OOpa30BaHMIO, K aKTUBHOMY
MOJTYYEeHHUIO HOBBIX 3HAHHMM IO XUMHUH B COOTBETCTBUH C )KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TPYyAa B pa3IMYHbIX cepax mpodhecCHoHaIbHOMN NeITeNbHOCTH.

METAINPEJMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIe Pe3yabTaThl OCBOCHUS YYeOHOTO mpeaMeTa «XHMHs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHuUsI BKIIIOYAIOT:

3HAYUMBIC JJIA (I)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa101u1/1xc5{ MCKINCHUITIIMHAPHBIC
(MexXnpenMeTHbIE) OOLICHAYYHbIE TOHSATHS, OTPAKAIOMIME ILEIOCTHOCTh HAYYHOH KapTUHBI MHUpa H
CHCHI/I(bI/IKy MCTOJ0B IMO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTCpI/IH, BCIIECTBO, SHCPIuUs,
SIBJICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
Uccie/loBaHue, HaOoIeHHE, U3MEPECHUE, SKCIICPUMEHT U IPYTHUE);

YHHUBEpCalbHble Y4eOHbIE MAeHCTBHA (MTO3HABaTeNbHbIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
oOecrnieunBarome (GopMupoBaHWE (QYHKIMOHAIBLHOW TI'PAMOTHOCTH M COIUAIBHOH KOMITETCHIIMU

00yJaronuxcs;

CIIOCOOHOCTH 00YYarOIIHXCsI HCIIOJIb30BaTh OCBOCHHBIC MEKTUCIUTUTHHAPHBIC,
MHPOBO33PCHYECKHE 3HAHHUS W YHHUBEpPCAJIbHbIC ydeOHbIC JACHCTBUS B MO3HABATEILHONW M COIHATBHON
HpaKTHKE.

MeranpeaMeTHble  pe3yibTaThl  OTPaXalOT  OBJAJCHWE  YHUBEPCAJIHHBIMH  YIEOHBIMHU
MO3HABATENFHBIMUA, KOMMYHUKATHBHBIMU U PETYIATUBHBIMH JEHCTBUSIMU.

OBJj1aieHUe YHMBEPCAJIbHBIMYU Y4e0OHbIMH O3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOorMYeCKHe IelicTBUS:

CaMOCTOSITENHHO (hOPMYITUPOBAThH M aKTYyaIIM3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEIETIATh LENH JCATENbHOCTH, 33/1aBasi MapaMeTPhl U KPUTEPUU WX JOCTHIKEHUS, COOTHOCUTh
PE3yIBTATHI ICATEINHHOCTH C TIOCTABICHHBIMH EJSIMU;

WCIIONIb30BaTh P OCBOCHUHW 3HAHWH MPHUEMBI JIOTHUECKOTO MBIIUIEHUS! — BBIIEISITh XapaKTepHBIC
MIPU3HAKHU TOHATHHA M yCTaHABJIMBATh UX B3aWMOCBS3b, HCIIOJE30BAaTh COOTBETCTBYIOIIUE TTOHITHS IS
00BSCHEHHS OT/IEIBHBIX (DAKTOB U SIBICHUII,

BEIOMpATh OCHOBAHUS M KPUTEPUU JIJIs KITACCU(UKAIIMH BEIECTB M XUMUUECKUX PEAKITHIA;

YCTaHABIMBATh IPUUMHHO-CJICCTBEHHBIE CBSI3U MEXAY U3YUa€MbIMU SBJICHUSMU;

CTPOUTHh JIOTHYECKUE PACCYXIEHUS (MHIYKTUBHBIC, ICIyKTHUBHBIC, II0 AHAJIOTHUH), BBISABISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYyIUPOBaTh BBIBOJBI U
3aKJIIOUCHUS;

MPUMEHSTH B MPOIIECCE TIO3HAHUS, UCIIOIB3YeMble B XUMHUH CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH,
HpeO6pa3OBBIBaTI) MOZACIIbHBIC MPEACTABICHUA — XUMHYECKHAI 3HaK (CI/IMBOH) QJICMCHTA, XUMHYCCKaA
dbopMmyiia, ypaBHEHHE XUMHUECKOM peakliy — IPU PELHICHUH YY€OHBIX MIO3HABATEIBHBIX U MPAKTHUESCKUX
3aaa4, NpUMCHATH Ha3BAHHBIC MOJCIIBHBIC TPCACTABICHUA IJId BBIABJICHUA XapaKTCPHBLIX ITPU3HAKOB
N3y4acMbIX BEHICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 6a3zoBble HccIeA0BaTeIbCKHe AeiicTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHMSI BENIECTB U XUMHUYECKUX PEAKIIHIA;

(bopMyIIMpOBaTh IENU W 3aJ]aud HCCIICAOBAHHMS, HCIIONh30BATh MIOCTABICHHBIC M CAMOCTOSTEILHO
chopMyIIMpOBaHHbIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA IMO3HAHWS M OCHOBBI Ui (DOPMHUPOBAHUS
TUTIOTE3bI 110 MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX CYKICHHIA;

BJIQJIETh HaBBIKAMH  CAMOCTOSTEIBHOTO IUIAHHPOBAHWA H  TIPOBEACHUS  YUYEHHYECKHX
SKCIIEPIIMEHTOB, COBEPIICHCTBOBATh yMEHHs HAOMIOAaTh 3a XOJOM TMPOIEcca, CaMOCTOSTEIHHO



MPOTHO3UPOBATh €r0 Pe3ynbTaT, POpPMyIHpPOBaThH OOOOILICHKS M BBHIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
Pe3yIbTAaTOB MCCIIEIOBaHUS, COCTABIISATE 0OOCHOBAHHBINA OTYET O MPOJETAHHON PaboTe;

npruoOpeTaTh OMBIT YUYEHHYECKOW MCCIICAOBATENbCKOM M MPOEKTHON AEATENLHOCTH, HPOSIBISTDH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY MOWCKY METOJOB PEIeHMs MPAaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO Pa3INYHbIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX HCTOYHMKAaX HH(opMmanmu (Hay4yHO-TIOMYJSApHAs JHUTEpaTypa
XUMHYECKOTO COJEpKaHusl, CIpaBOvHbIe ocoOusi, pecypcsl MHTEpHETa), aHATM3UpOBaTh WHPOPMALIUIO
pPasNIMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OICHWBAaTh €€ JOCTOBEPHOCTH U
HEIPOTUBOPEUNBOCTD;

(bopMynupoBaTh 3aPOCHl U MPUMEHSATH Pa3IMYHbIe METOBI MPH MOUCKE U 0TOOpe MHPOPMALIUH,
HEOOXOIUMOM JUIsl BBIMTOJTHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCIOJIB30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTUH H
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMAaNbHYIO (opMy mpeicTaBieHus HHGOOpMANUU (CXEMBI,
rpa¥Ky, AUarpamMMBbl, TaOJIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CpPEACTBA MpH paboTe ¢ XMMUYECKOW WHOpMAaIUCH:
NPUMEHATh MEXKINpeaAMeTHble ((U3UUecKue ¥ MareMaTh4yecKue) 3HaKH M CHMBOJIBL, (POpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYDPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHIE CPEICTBA HATIISITHOCTH.

OgJiaieHe YHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU AeiCTBUAMU:

3aJaBaTh BOIPOCHI IO CYILIECTBY OOCY)XOaeMOil TeMbl B XOA€ Iuajiora HW/HIM AUCKYCCUH,
BBICKa3bIBaTh MW, (HOPMYJIMPOBATH CBOM MNPEIJIOKEHHS OTHOCHUTEJIHHO BBIIOJIHEHHS MPEIIOKEHHON
3a1a4u;

BBICTYIIaTh C MpE3€HTalMed pe3yJbTaTOB II03HABATEIbHON JEATEIBHOCTH, IOIYyYEHHBIX
CaMOCTOSITETIbHO HJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIIOJIHEHHH XUMHYECKOTO 3KCIIEPUMEHTA,
NPaKTUYECKOW pabOoThI 10 UCCIIEIOBAHUIO CBOWCTB U3y4aeMbIX BEIIECTB, pealu3alui yueOHOT0 MPOeKTa
1 GOpPMYJINPOBATh BBIBOABI 110 Pe3ybTaTaM NPOBEAEHHBIX UCCIEIOBAHUM MTyTEM COTJIaCOBaHMS MO3ULIUH
B X0J1€ 00CYXJIeHUsI 1 00MEHa MHEHUSIMH.

OBnajeHue YHUBEPCAIBHBIMHI PeryJIATHBHBIMH JeHCTBUSIMM:

CaMOCTOSITETbHO INIAHUPOBATh M OCYIIECTBIISATH CBOIO O3HABATEIILHYIO ACATEIbHOCTh, ONPEACTIss
e menM M 3aJadd, KOHTPOJMPOBAaTH M O Mepe HEOOXOAWMOCTH KOPPEKTHPOBAaTh HpeAJiaracMblil
ITOPUTM JAEHCTBHH HpU BBHIOJHEHWH YYEOHBIX M HCCIEAOBATENbCKUX 3a/ad, BBIOMpaTh Hamboiee
3¢ PeKTUBHBINA cITOcO0 MX PEHIeHUs ¢ y4ETOM MOJIyYeHHs] HOBBIX 3HAHMHM O BEHIECTBAX M XUMHUYECKHX
peaxknusx;

OCYIIIECTBIATH CAMOKOHTPOJIb CBOEH JIEATENILHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

HPEJMETHBIE PE3YJIBTATDI

10 KJIACC

IIpenmeTHBIC PE3yNBTATH OCBOCHUS Kypca «OpraHndeckas XUMHUSD OTPaKaIoT:

c(hopMUPOBAHHOCTh TIPEACTABICHUNA O XHUMHYECKOW COCTaBIIIONICH €CTECTBEHHO-HAYIHOM
KapTUHBI MHPa, POJIM XHUMHUHU B MTO3HAHHUH SBICHUNA TPUPOIBI, B (POPMHUPOBAHUHN MBIIUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (QYHKIMOHATBHON TPaMOTHOCTH, HEOOXOIWUMOW JJIsl peIleHHs MPAaKTUYeCKUX 3a/ad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[I0OPOBBIO M MPUPOIHON CPEIE;

BJIAZICHUE CHCTEMON XMMHMUYECKMX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATarOLINE IOHITUS
(XMMUYeCKHil ~ JJeMEHT, aToM, DJJIEeKTpOHHas o00o0JlouKa aroMma, MOJIeKyJia, BaJIEHTHOCTH,
AJIEKTPOOTPHIIATEIPHOCTh, XUMHUECKAsl CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas UM COKpamiéHHAas),
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN OO0BEM, YIIepoJHBIN ckeleT, (yHKIMOHAIbHAS TPYIIa, PauKal,



W30MEpHs, U30MEPbI, TOMOJIOTUYECKAN Psl, TOMOJIOIH, YIJI€BOAOPOABI, KUCIOPOJ M a30TCOAEpIKAIIUe
COCIIMHEHHsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC COCTUHEHUS); TCOPUH U
3aKOHBI (TEOpHsI CTPOCHHUSI OpraHumdyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHH;, MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B
OCHOBE TIOHMMaHUsI IPUYNHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOIOTUIECKHE CBEACHUS O
CBOWCTBAx, COCTaBe, MOJIY4YCHUH M O€30MAaCHOM HCIIOJIb30BAaHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAKTUYECKON ACATETFHOCTH YeJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHI BBISBISITH XapaKTEPHbIC NPU3HAKK MOHATHH, YCTaHABIMBATh HX
B3aUMOCBSI3b, HCIIONB30BaTh COOTBETCTBYIOIIUE TIOHATHS IPH ONHCAHUM COCTaBa, CTPOCHUS U
NpEeBpalLIeHUH OPraHNnYeCKUX COCIMHEHHIA;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJB30BaTh XUMHYECKYI0 CHMBOJMKY MJISI COCTaBIICHHS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (GOpPMYyNl OpraHWYeCKHX BEUIECTB M
YpaBHEHUH XUMHYECKHX pEaKIMi, H3rOTaBIMBATh MOJCITH MOJIEKYJ OpPraHHYECKHX BEIIECTB IS
WITIOCTPALIMU UX XMMUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHUS;

cOPMHUPOBAHHOCTh YMEHHMH YCTAHABIMBATH MPUHANJICKHOCTh HW3YYCHHBIX OPTaHUYECKUX
BEIICCTB M0 WX COCTaBy M CTPOCHHUIO K ONpeAeTEHHOMY KiacCy/Tpynie COeAWHEHUH (yTIeBOIOPOIHI,
KHCJIOPOJT U a30TCO/CPIKAIUE COSANHEHHS, BEICOKOMOJIEKYIISIPHBIE COCMHEHUS), JaBaTh UM HA3BaHUS
no cucremarnueckoir Homenknatype (IUPAC), a Taxxe NpUBOAUTH TPUBHAIBHBIC Ha3BaHUS OTACIBHBIX
OpraHWYECKUX BEIIECTB (ITWIIEH, MPONHJICH, ameTHIeH, ATWICHIJUKONb, TIUIEPHH, (CHOI,
dopmanbaerus, amneTalblerhl, MYypaBbHUHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTeapuHOBAsI KHCIIOTA, TIIF0K03a, (PPyKTO3a, Kpaxmall, IeJTI0I03a, TITHIIH);

c(hOpMHUPOBaHHOCTh YMEHHS OTPEAEISATh BUIBI XUMUIECKOH CBS3M B OPTaHUYECKUX COCTUHEHHSIX
(omuHApHBIC U KPATHBIC);

c(hOpMHUPOBaHHOCTH YMEHHS MPUMEHSITD ITOJIOKEHUSI TEOPUU CTPOCHHS OPTaHNYECKUX BEIIECTB A.
M. BbytnepoBa st OOBSCHEHHS 3aBUCHMOCTH CBOMCTB BEUIECTB OT MX COCTaBa W CTPOEHUS;, 3aKOH
COXpPaHEHUs MacChl BEIIIECTB;

c(hOpMHPOBaHHOCTh YMEHHI XapaKTEpPH30BaTh COCTaB, CTPOSHUE, (PU3NYECKHE W XUMHUYECKUE
CBOICTBA TUITMYHBIX MPECTABUTENCH PA3IMYHBIX KIIACCOB OPTaHIMYECKUX BEIECTB (METaH, ITaH, STHIICH,
MIPOTWIICH, aleTwieH, Oytanuen-1,3, MetunOyraauen-1,3, GEH30J, METaHON, 3TAaHOJ, STHIECHTIUKOJb,
rMneprH, (HEHON, aleTanblern]l, MypaBbHHAsA W YKCYCHAas KHCJIOTHI, TIOKO3a, KpaxMal, IEeJUToiI03a,
aMUHOYKCYCHasl KHCJIOTa), WJUTIOCTPUPOBATh TEHETHYECKYIO) CBS3b MEXJIy HHMH YpPaBHEHUSMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN C UCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYI;

c(hOpMHUPOBaHHOCT, YMEHHUS XapaKTepPHU30BaTh WCTOYHHKH YTIEBOJOPOIHOTO CHIPhs (HE(TS,
NPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX MEpepadOTKM M MPAKTUYECKOE IPHUMEHEHHE INPOSYKTOB
nepepadboTKH;

c(OpMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHUS IO XHMHYECKHMM YpaBHEHHSM (Macchl,
00bEMa, KOJMMYECTBa MCXOJHOIO BEIIECTBA WM MNPOIYKTa PEAaKUWH 10 M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEIECTB W NPOJYKTOB PEAKIINH);

c(OpMHUPOBAHHOCTh yYMEHHH BJIaAeTh CHUCTEMOW 3HaHMH 00 OCHOBHBIX METOJIaX Hay4HOTO
TIO3HAHUS, WCIIONB3yeMBbIX B XUMHHU TIPH U3YyYCHHH BEUICCTB M XUMHUYECKHX sBICHUN (HaOmroneHwue,
U3MepeHne, SKCIEPUMEHT, MOJICIIHPOBAHKE), WCIIONb30BATh CHCTEMHBIC XUMHYECKHE 3HAaHUS IS
NPUHATHS PENICHHH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsiX, CBS3aHHBIX C BEIIECTBAMU M HX
NPUMEHEHUEM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIIOATh TIPaBMJIA TIOJB30BAHHUS XWMHUYECKOH TOCYyAod H
JmabopaTOpHEIM O0OpPYZOBAHWEM, a TAaKXKE IIPaBHJIa OOpAIECHHS C BEIMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITTOTHEHHUIO TAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAaHHOCT, yMEHWH TIJIAHUPOBAaTh W  BBINONHATh XHMHAYECKHH  JKCIIEPUMEHT
(mpeBpaleHusi OpraHuvecKUX BEIIECTB NMPU HATPEBAHWH, MOIYUYEHUE STHUIICHA U M3YYCHHE €r0 CBOWCTB,
KaueCTBEHHbIE pPEaKIWN OPraHWYeCKHX BEIECTB, JEHATypalus OeNKOB INpH HArpeBaHWH, I[BETHHIE
peakmuu OSITKOB) B COOTBETCTBHH C TIPABUJIAMH TEXHUKH OC30TIaCHOCTH TP OOPAIEHUH C BEIIECTBAMH U



nabopaTopHBIM O0OPYAOBaHHEM, NPEICTABIATH PE3YIbTAaThl XHMHUYECKOTO JKCIEepHUMEHTa B (opme
3allUCH YpaBHEHMH COOTBETCTBYIOLIMX peakuuii ¥ (GOpPMyJIHUpOBaTh BBHIBOJBI Ha OCHOBE JTHX
pe3yIbTaTOB;

cOPMHPOBAHHOCTh ~YMEHMH KPUTHYECKH AaHaJIM3MPOBaThb XHMHYECKYI0 HWH(pOpMAaIHIo,
MOJTy4aeMyI0 U3 pa3HBIX HCTOYHUKOB (CpeAcTBa MacCOBOW MH(popManyu, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHYECKH 1IeJIecO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW AEATENBHOCTH B LEJSIX COXPAHEHHUS! CBOETO 3/0POBbSI M OKPYXKAIOIIEH MPUPOIHON
Cpellbl, OCO3HAaBAaTh ONACHOCTh BO3/AECHWCTBUSA HAa JKHUBBIE OpPTaHM3MBl OMNPEACIEHHBIX OPraHUYEeCKHUX
BEIIECTB, MOHUMas cMbicn mokasatenss I[IJAK, moscHsATs Ha mpuMepax cHnocoObl YMEHBIICHHS |
MIPEIOTBPAIICHUS X BPEIHOTO BO3ICHCTBYSI HA OPraHU3M YeJIOBEKa,

JUTsL 00Y4YaIOIIMXCS C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METOJIaX [TO3HAHMSI BEIIECTB U XUMUYECKUX SBJICHUM;

JUIL CIIENBIX W cHaOOBHIAIIMX OOYYaroIMXCS: YMEHHE HCIIONb30BaTh PEIbe(HO-TOUCUHYIO
cucteMy obo3HaueHuit JI. bpaiins s 3anucu XuMuIeckux Gopmyst.

11 KJIACC

[MpeameTHbIe pe3yabpTaThl OCBOCHUS Kypca «O0I1as U HeopraHuuecKasi XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHHUNA: O XWMHUYECKOH COCTaBISIONICH €CTeCTBCHHO-HAYYHOH
KapTUHBI MUPA, POJM XUMHH B [TO3HAHWU SIBJICHUH MPUPOABI, B POPMUPOBAHUN MBIIUICHUS M KyJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIWMOW HJisl pelleHHs MPaKTUYeCKUX 3a1ad U
9KOJIOTHUECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOH cperie;

BJIaJICHHE CHUCTEMOW XWMHUYECKMX 3HaHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONIUE TOHSITHS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBIH O00BEM, BAJIIEHTHOCTB, JJIEKTPOOTPHUIIATEILHOCTh, CTETICHb OKHCIICHHWSI, XUMHYECKasi CBS3b
(xoBasyieHTHasl, MOHHAsI, METAJUIMUECKasi, BOJAOPOIHAS), KPUCTAJUINUECKAS! PEIIETKA, TUIIBI XUMHUYECKHX
peakuuii, pacTBOpP, DJIEKTPOJIUTHI, HEINEKTPOJIUTHI, 3JICKTPOIUTUYECKAs AMCCOLHUALNS, OKHCIMTEID,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKOH PEaKLNH, XUMHUUECKOE PAaBHOBECHE); TEOPHUHU U 3aKOHBI (TEOPHS
3NIEKTPOJIMTHYECKOM TUCCOLMALUY, Iepuoanueckuii 3akoH . 1. MenaeneeBa, 3aKOH COXpaHEHHSI MacChI
BEIIIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS SHEPTUU NPU XUMHUYECKHX PEAKLUSX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3BbIK XMMHH, MHPOBO33PDEHUYECKHE 3HAHMA, JIEKAlIMEe B OCHOBE IOHMMAHHS
NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBICHUH, (DAaKTOJIOrMYECKHE CBEACHUS O CBOWCTBAX, COCTABE,
NOJY4YeHUH M O€30IacCHOM HCIHOJIb30BAHMM BAKHEHUIIMX HEOPraHWYEeCKUX BELIECTB B OBITY H
NPaKTUYECKOU AEATEIIbHOCTH YeJI0BEKa,;

c(OpMHUPOBAHHOCTh YMEHHMH BBISBIATH XapaKTEpHbIE NPU3HAKH MOHSATHH, YCTaHABIMBAaTh HX
B3aUMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS NPH ONUCAHUN HEOPTaHWMYECKUX BEHIECTB U UX
MIpeBpaIleHUN;

c(OpMHPOBAHHOCTh YMEHHH HCIIONB30BATh XUMHUYECKYI0 CUMBOJHKY JUIsI COCTaBIeHHS (OpPMYIT
BEIIECTB M YpaBHEHHH XHMHYECKUX peakuui, cucrematnueckyto HomeHkiarypy (IUPAC) wu
TpPUBUAIbHBIE HAa3BaHUS OTHENBHBIX HEOPIaHUYECKUX BELIECTB (YrapHBIH ras, YIIeKHCIbIA ra3, aMMHUaKx,
raméHas U3BeCTb, HeraméHasi u3BeCTh, IMTHEBAS COAA, IUPHUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUH ONpEeAeNATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIWHEHMSX Pa3IMYHOTO COCTaBa, BUJ XHMHUYECKOH CBsI3M (KOBaJICHTHAs, MOHHAaf,
METaJUINYECcKasi, BOAOPOIHAs)) B COCAMHEHHAX, TUI KPUCTAUTUYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aTomHasi, MONEKyJspHas, HWOHHAs, MeTa/IMuecKas), XapakTep cpeabl B BOJHBIX pPacTBOpax
HEOPraHU4YEeCKUX COCIUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHH YCTaHABIMBATh NPHUHAAJIEKHOCTh HEOPraHUYECKUX BEIIECTB 110 UX
COCTaBy K ONpeNeNEéHHOMY KIIacCy/TpyIIe COeANHEHHH (IPOCThIE BEIIECTBA — METAJIBI M HEMETAJUIBL,
OKCH/[Ibl, OCHOBaHMS, KUCIIOTHI, aM(hOTepHbIE THPOKCHU/IBI, COJIN);



c(hOpMHPOBAHHOCTh YMEHHI pPacKpbIBaTh CMBICT Nepuoamyeckoro 3akona JI. M. Menaeneesa u
JEMOHCTPHPOBATH €r0 CHCTEMaTHU3UPYIOLIYIO, OOBSICHUTENLHYIO U MPOrHOCTUYECKYIO (DYHKIINY;

c(OpMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKUX
anemeHToB 1-4 nepuonoB Ilepumoaudeckoit cucrteMbl xumuuyeckux anemeHToB [I. M. Menneneesa,
UCTIONIB3YSl TOHATHA «S-, P-, O-3JCKTPOHHBIC OPOHTANN», «IHEPIETHYECKUE YPOBHH», OOBICHATH
3aKOHOMEpPHOCTH WM3MEHEHHS CBOWCTB XMMHYECKHX 3JEMEHTOB M HX COEIMHEHHM MO mNepuoaaM u
rpynmnaM Ilepuonnueckoit cucremsl Xumudeckux 3nemeHToB /. 1. Menneneesa;

c(OpMHPOBAaHHOCTh yMEHHH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB Pa3NMYHBIX KJIACCOB, MOJATBEP)KAATh CYIIECTBOBAHHWE T'€HETHUYECKOH CBS3U
MEX/y HEOpPraHWYEeCKHMMM BEIIECTBAMU C TOMOIIbI0 YPaBHEHHUH COOTBETCTBYIOLUIUX XHWMHYECKHUX
peaknuii;

c(OpMHPOBAHHOCTH YMEHUSI KJIACCH(PUIUPOBATH XUMHUUECKUE PEAKLINH 110 Pa3THYHBIM MPHU3HAKAM
(amcity W cocTaBy pearupyroliuX BEIECTB, TEMJIOBOMY dS((EeKTy peakluu, M3MEHEHHIO CTeleHeH
OKUCJICHUS 3JIEMEHTOB, O0OpPaTUMOCTH PEaKIIUHU, YYaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh yYMEHHWH COCTABIISITh YPAaBHEHUS pEaKUUid Pa3IUYHBIX THIIOB, IMOJHBIE U
COKpAaIllEHHBIC ypaBHEHUS pPeaKkIMii MOHHOTO OOMEHa, YUUTHIBAas YCIOBHUS, MPH KOTOPHIX OTH PEaKLUH
UAYT 10 KOHLIA;

c(OpMHUPOBAHHOCTh YMEHHMU TPOBOJIUTH PEAKIUH, IOATBEPKAAIONINE KAadeCTBEHHBI COCTaB
pa3IMyYHBIX HEOPraHMYECKUX BEILECTB, PACIO3HABaTh OIBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJ/IHBIX PACTBOpPax HEOPraHUYECKUX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CYLTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUA
MOCPEICTBOM COCTaBJICHHS JJIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;

c(OPMHUPOBAHHOCTh YMEHHMH OOBSCHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakuud OT
pasn4HbBIX (HaKTOPOB; XapakTep CMEIIEHHS XMMHUYECKOrO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozzeiictBus (npuniun Jle lllarense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTEpPHU30BaThb XHMHUYECKHE IMPOLECCHI, JIKAIIUE B OCHOBE
MPOMBIILIEHHOT'O MOJIY4eHHUsI CEPHOI KHCIIOTHI, aMMHUaKa, a TaKkke c(OPMHUPOBAHHOCTD IIPEICTABICHUI
00 00LIMX HAYYHBIX IPUHLMIIAX U SKOJIOTHYECKUX MPoOIeMax XUMHUYECKOTO IIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHHUI NPOBOIUTH BBIUMCIEHHSA C HMCIIOJB30BAHUEM IOHATHS «MaccoBas
JI0JIs BELIECTBA B paCTBOPE», 0ObEMHBIX OTHOIICHUH Ta30B IPH XUMHUYECKHUX PEaKIHAX, MAaCChl BELECTBA
Wi 00bE€Ma Ta30B 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce MM 00bEMY OJJHOTO M3 YYaCTBYIOIIHX B
pPEeaKkIMu BEIECTB, TEIJIOBOro 3(¢eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacchl BELIECTB,
MIPEBPAICHAS U COXPAHEHHS SHEPTHH;

cOpMHPOBAHHOCTh YMEHHMH COONIOJAaTh MpaBuja TOJNBb30BAHUSA XUMHUYECKOH MOCYIOH ¢
nabopaTopHeIM O0OpY/AOBaHMEM, a TaKKe NpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUUSIMU IO BBIOJIHEHUIO TAOOPATOPHBIX XUMHYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH IUIAHUPOBATH U BBITIONHATh XMMUYECKUH SKCIIEPUMEHT (pa3iiokeHHe
MEpPOKCHAAa BOAOPOJAa B IPHUCYTCTBHM KaTaau3aTopa, OINpPEAEIEHHE Cpeasl pPAacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATIBHOIO HHIMKATOPA, BIMSHUE Pa3lIUYHbIX (AKTOPOB HA CKOPOCTh XUMHYECKOM
peaxium, peakiui HOHHOTO 0OMeHa, KaueCTBEeHHbBIE peaklMy Ha Cylb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHMOH aMMOHHSA, pelIeHHe SKCIIEPHUMEHTANbHBIX 33/1a4 1Mo TemaMm «Metamnsy u «Hemertamis») B
COOTBETCTBHH C IMpPaBHJIaMH TEXHHUKH O€301IaCHOCTH TMpPH OOpAIIEHUH C BEUIECTBAMU H JTA0OPATOPHBIM
000pyZI0BaHHEM, MPEJICTABIATh Pe3yIbTaThl XUMHUYECKOTO JKCIIEpPUMEHTa B (OpMe 3allucH ypaBHEHHMA
COOTBETCTBYIOLINX PEeaKIHUi U (OPMYITHPOBATH BBEIBOJIBI HA OCHOBE 3THX PE3YIbTATOB;

C(OPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAIM3HPOBATh XHMHYECKYI0 HH(OpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOW KOMMYHHUKaluK, IHTEpHET U Apyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOAATH MPAaBUIIA HKOJIOTHYECKU IeTIecO00pasHOro MOBEICHUS B
OBITY M TPYAOBOH IEATENBHOCTH B LIEJSIX COXPAHEHHUsS] CBOETO 310POBbsl U OKpYXKAroIEeHl NpUpOJHOIN
Cpellbl, OCO3HABaTh OIACHOCTH BO3JCHCTBUS HA JKHUBBIC OPTaHM3MBI OIPEICIIEHHBIX BELIECTB, TIOHUMAs



cmbicn mokaszarens [TJIK, moscHATH Ha mpuMepax crmocoObl YMEHBIIEHHS M MPEJOTBPAIICHUS HX
BPEIHOI0 BO3ACUCTBUS Ha OPTaHU3M YEIIOBEKA;

JUTsL 00Y4YaIOIIMXCS C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHUN;

JUIA CIIeNbIX W cHa0OBHIAIIMX OOYYaroIIMXCS: YMEHHE HCIIONb30BaTh Pelibe(hyHO-TOUCUHYIO
cucteMy obo3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmya.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHMe pa3iesioB U TeM NPOTPAMMbI (pposnie)
Bcero KP 1P o0pa3oBaTeJibHBIE
pecypchbl
Pa3znen 1. TeopeTudeckue 0OCHOBBI OPraHUYECKON XMMUH
11 IIpenmeT oprannyeckoi XuMuu. Teopus CTPOEHU OPTaHUYECKUX 3
coequHennii A. M. bytneposa
Hroro no pazaeny 3
Paznea 2. YriaeBoaopoasl
2.1 [IpenenpHBIE YTIEBOAOPOIBI — aTKAHBI 2
2.2 HenpenenbHble yriaeBogopOIbl: adKeHbI, aTKaJUeHbI, aTKHHBI 6 1
2.3 ApoMaTHYeCKHE YTIeBOAOPOIBI 2
2.4 [IpupoaHbIe NCTOYHUKY YTIIEBOAOPOJIOB U UX IepepadoTka 3
Hroro no pazaeny 13
Paznen 3. Kucioponcoaep:kauiue opranniecKkue coeTuHEeHUsI
3.1 Cruptsl. deHon 3
3.2 Anpaeruabl. KapooHoBbie KHCTOTBI. CIOXKHBIE dQHUPHI 7 1
3.3 VrneBoasl 3
HUroro mo paznemy 13
Pasnen 4. A3oTcoep:kamye opraHu4ecKue coenHeHust
4.1 AMuHBI. AMUHOKHUCIOTHI. benku 3
HUroro mo paznemy 3
Pasnea 5. BoicokoMoJieKyJIsIpHbIE COeANHEHNUS
51 [Tmactmaccer. Kayayku. Bomokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2




11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHbIE
HaumeHnoBanue pa3aesioB U TeM undpoBbie
Ne n/m P Kontpoabnsie  IIpakTHyeckune (upp )
MPOrpaMMsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypcsl
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHUH
Crpoenue aromoB. Ileprnonuueckuii 3akoH
11 u [lepnonnyeckas cucreMa XUMHIECKAX 3
anemenToB JI. 1. MenzeneeBa
12 Crpoenue BemecTBa. MHOrOOOpazue 4
' BEILIECTB
1.3 XUMUYECKHE PeaKIiu 6 1 1
Hroro mo paznemy 13
Pasnen 2. Heopranuyeckasi xumust
2.1 Mertamib 1
2.2 Hemeranmnst 1 1
53 CBsi3p HEOPTaHUYECKUX W OPTraHMIECKUX )
’ BEIIIECTB
Uroro no pazpeny 17
Pa3znen 3. Xumus u xu3Hb
3.1 ‘ Xumus u )KU3Hb 4
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer opranuveckoit XuMuM, €€ BOSHUKHOBEHNE, PA3BUTHE U
3HAYCHHE

Teopus crpoenust oprannvecknx coeanaeHuii A. M. bytieposa, eé
OCHOBHBIC TTOJIOKCHHS

[IpencraBnenne o knaccupuKayu OPraHMIECKUX BEIIECTB.
Homenknatypa (cuctemaTuueckas) U TPUBUATHHBIC HA3BAHUS
OpPTaHUYECKUX BEIIECTB

KoanuecTBo yacoB

Bcero

KP

1P

Jara
U3y4YeHHs

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTeJibHbIE

pecypcsbl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHUIL psin

MertaH 1 3TaH — MPOCTEHIINE TPEACTABUTEINN aJTKAHOB

AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA

o N o o1 bd

OTHIIEH 1 IPONWIEH — NPOCTEHIINe MPEACTaBUTEIN AIKEHOB

[Ipaktnueckas padora Ne 1. «llonmyuenue sTuneHa u U3y4eHue ero
CBOMCTB»

L S S SE N

Anxanuensl. byranuen-1,3 u metunoOyranuen-1,3. [Tonyuenue
CUHTETUYECKOI0 KayuyKa M Pe3UHbI

[E=Y

10

AJIKMHBI: COCTaB U 0OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH PSII.
AlleTUIEH — NPOCTEHIINKI PEACTABUTEND aJKUHOB

11

Brruncnenus mo YpaBHCHUIO XUMHUYECKON peaKkuumn

12
13

14

ApeHsl: 6€H3011 ¥ TOIY0J. TOKCHYHOCTH apeHOB

I'enerndeckast cBsI3b YIIIEBOIOPOAOB, IPUHAIIEKAIINX K
Pa3JIMYHBIM KJ1accam

[IpuponHbIE HCTOYHUKY YITIEBOIOPOAOB: IPUPOIHBIN ra3 u
nonyTHbIe HeTsIHBIE ra3bl, HeQTh U NPOIYKTHI €€ mepepadoTKu

N

15

IIpupoaHbIE HCTOYHMKY YITIEBOJOPOAOB: IPUPOIHBIHI ra3 u
nonyTHbIe HeTsIHBIE ra3bl, HeQTH ¥ NIPOIYKTHI €€ mepepaboTKu

16
17

KOHTpOJ'IBHaH pa60Ta 110 pasaeiy <<yI‘J'I€BO,Z[OpOI[I>I)>

Hpe;:[eanI)Ie OAHOATOMHBIC CITUPTHI: METAHOJI X OTAHOJI.




Bonopoanas cBs3b

18 MHOroaToMHbIE CHUPTHI: STHICHIIUKOb U TIUIEPUH 1

19 <I)eH“on: CTPOCHHE MOJIEKYJIIBI, (GPU3NUECKNE U XUMUIECKHE 1
CBOIiCTBa, IPIMEHEHHUE

20 Anbaerupl: GopMalbICTUA U alleTaTbACTHA. ATICTOH 1

21 OnHOOCHOBHBIE MpeeNIbHbIE KApOOHOBBIE KUCIOTHI: MypaBbUHAS U 1
YKCyCHast

29 [IpakTiuaeckas padora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM 1
KHCIIOTBD)

93 CreaprHOBast U OJICMHOBAs! KMCIIOTHI, KaK MPEICTABUTENHN BBICIIIHX 1
KapOOHOBBIX KHCIIOT

o MI:IJ'Ia KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIIEe 1
JieicTBUE

o5 CroxHbIe 23QHUPBI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. 1
unposu3 ciokHbIX 3GupoB

26 Kupsl: TuapONN3, TPpUMEHEHHE, OHMOIOTHYECKas POJIb )KHPOB 1

27 YrneBonsl: cocTas, kinaccuukans. BaxxHee npencTaBuTeny: 1
TIII0K03a, (hpyKTO3a, caxaposa

28 Kpaxman u 1euiosi03a Kak npUpoIHbIE TOJIMMEPHI 1

29 KonTponbHas pabdora no paszneny «Kucnopopacoaepskamiye 1
OpTaHUYECKHE COSAMHEHHSD

30 AMWHBI: METUJIIAMUH U aHWINH 1

31 AMMHOKHCIIOTHI KaK aM(OTEpHbIE OPIraHUYECKHE COCANHEHUS, NX 1
Ouosornyeckoe 3HaueHue. [lenTuast

32 Bbenku kak mpupoiHbIe BEICOKOMOJIEKYIISPHbBIE COETHHEHUS

33 OCHOBHBIE TOHATHUS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI

34 OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSAMHEHHH. 1
[InacTMaccel, Kay4yKH, BOJOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoauyecTBO 4acoB

Bcero KP

1P

Jara
U3yYeHUS

DJIeKTpOHHBIe HU(POBBIE
o0pa3oBare/ibHble pecypchl

XuMHUYECKU 31eMEHT. ATOM. DJIeKTpOHHAs KOH(UTyparus
aTOMOB

1

[Tepuonnueckuii 3axoH u [lepuoanueckast cicTeMa XUMUYECKUX
snemenToB J[. 1. MeHnneneeBa, ux CBSI3b C COBPEMEHHOM Teopueit
CTPOEHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX HJIEMEHTOB U
WX COeIMHEHUH 10 rpynmnaM U rnepuosiaM. 3HaueHue
MEPUOANYECKOTO 3aKOHA M CHUCTEMBI XMMUYECKUX JJIEMEHTOB
J.W. MenneneeBa B pa3BUTUU HAYKU

Crpoenue BemiecTBa. XUMHYECKast CBSA3b, €€ BUIbL; MEXaHU3MbI
o0pa3oBaHHs KOBAJIEHTHOU CBs3U. BomopoaHas CBs3b
BasieHTHOCTB. DNEeKTPOOTpULATENBHOCTh. CTENEHb OKUCICHUSL.
BemiecTBa MONIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS

[oHsATHE O AUCTIEPCHBIX CUCTeMaX. MICTHHHBIC M KOJIJIOUIHBIC
pacTBOpbl. MaccoBasi 107151 BEIlleCTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIIATypa HEOPTraHUYECKUX COCTUHCHHIA.
I'enernueckas CBsi3b HEOPraHUYECKUX BEMIECTB, Pa3IMYHBIX
KJIaCCOB

Knaccudukanys XMMHYECKUX peakuii B HEOPraHUIECKOH U
OpPTraHMYECKON XUMHHU. 3aKOH COXPaHEHUs] MACChI BELLIECTB; 3aKOH
COXpPaHEHUS U MPEBPAIICHNS SYHEPTHH MTPU XUMHYECKUX
peaxknmax

Ckopoctb peakiyn. OOpaTHUMbIe peakiini. XUMHIECKOe
paBHOBECHE

10

11

[IpakTnueckas padora Ne 1. «BnusiHue pa3nnuHbix GakTopoB Ha
CKOPOCTh XMMHUYECKOHN PEAKIINH

OnexTponutudeckas gucconuanysd. Ilonatue o BogopotHoM
noka3zarene (PH) pactBopa. Peakunu nonnoro oomena. ['unponms
OpPraHWYEeCKUX U HEOPTaHMIECKUX BEIIECTB

12

OKHCIUTEILHO-BOCCTAHOBUTEIbHEIE pEaKknmru. ITonstue 00
QJICKTPOJIM3C PACIIJIaBOB U paCTBOPOB coJiei




KOHTpOHLHaH pa60Ta 110 pasaeiny «TCOpeTI/I‘{eCKI/IC OCHOBBI

13 1
XUMUH
Mertaiuibl, ux nonoxenue B [lepuonnyecko cucreme

14 XUMHYecKuX anmemMeHToB JI. 1. MenaeneeBa u 0COOCHHOCTH 1
cTpoeHus aroMoB. OO01IIe GU3NIECKHE CBOHCTBA METAIIOB

15 CraBbl METAIUIOB. DIEKTPOXUMUYECKHUNA PSIT HAIPSKSHUH 1
METaJIJIOB

16 XWMHYECKHE CBOMCTBA BAKHEHIITUX METAJIOB (HATPHM, KaJIAH, 1
KaJIbI[Uil, MATHU, AIFOMAHUI) U UX COCIMHECHUN

17 XUMHYECKHE CBOMCTBA XpOMa, MEAH U UX COSTUHEHUI 1

18 XuMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a M UX COCAUHEHUN 1

19 [paktuueckas padota Ne 2. "PenreHne sKcriepuMeHTaIbHBIX 1
3ama4 no teMe «Metamisy"
Hewmerannsl, ux nonoxenue B Ilepuoguueckoil cucreme

20 XUMHUecKuX snemMeHToB JI. 1. MenaeneeBa u 0COOEHHOCTH 1
CTPOCHHMSI AaTOMOB

21 ®u3nyecKre CBONCTBAa HEMETAIOB. AJUTIOTPONUS HEMETAILIIOB 1
(Ha mpuMepe KUCIIopoa, cepsl, hocdopa u yriieposa)

22 XUMHUYECKUE CBOHCTBA TAJIOTEHOB, CEPhI M UX COETMHEHUI 1

23 XumuuecKkre CBOWCTBa a30Ta, pocdopa 1 UX coeMHEHHH 1

24 XuMHA4YecKue CBOHCTBA yTIepoia, KPEMHHUS U X COSAMHEHUH 1

25 ITpuMmeHeHre BaXXHEHITUX HEMETAIJIOB M UX COECJIMHEHUI 1
O06001IeHne U cucTeMaTu3alus 3HaHui 1Mo TeMe «HemeTams.

26 Brruncnenust o ypaBHEHUSIM XUMAYECKUX PEAKIIHA U 1
TEPMOXUMHUECKUE PACUETHI

27 IIpakTrueckas Pa60Ta Ne 3. «Permrenne sxciepuMEHTaTBHBIX 1
3amad o Teme "HemeTtammsr'"»

28 KontponbHas pabora 1o TeMaM «MeTaibsDy | 1
«Hewmeramnbiy/Bcepoccuiickas mpoBepoyHas padboTa

29 Heopraanueckue u opranndeckue KUCIOThl. Heopranndyeckue u 1
OpPraHUYECKUE OCHOBaHUS

30 AmMdoTepHbIe HEOPraHUYECKUE U OPTaHUYECKIE COCTUHEHHMS. 1

I'eHeTnueckas CBS3b HCOPraHNYCCKUX U OPraHnv4CCKUX BCUICCTB




Ponb xuMun B 00ecrieueHun 3KOHOFHQCCKOﬁ, C-)HepFeTI/I‘lCCKOﬁ n

31 MUILIEBON 0€30IaCHOCTH, PA3BUTHH MEIUIMHEI .

30 [IpencraBienus 06 o0mux HayHHBIX PHHIHITAX 1
MPOMBIIIJICHHOTO MOTYYSHHUS BAKHEHIIINX BEIIECTB

33 YetoBeK B MHPE BEIECTB M MATCPUATIOB 1

34 XuMHA ¥ 370pOBbE YETOBEKa 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

METOJUYECKHE MATEPHAJIBI JIVISA YUUTEJIA

OUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU HHTEPHET
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