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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 10 XMMHH Ha ypOBHE CpeaHero ooOmero o0pa3oBaHus pa3padoTaHa Ha
ocHoBe denepanpbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBannn B Poccuiickoit
denepanuny», TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS (henepanibHOM 00pa30BaTeIIbHON MPOrpaMMbl CPEIHETO
obmero oopazoBanus (POIT COO), npencrabieHHbIXx B DeepaabHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM
cragnapre COO, ¢ yu€rom Konmenuuu npernogaBaHusi yueOHOro mpeamera «XuMHUs» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit ®enepanuu, pealu3ylOUMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, U
OCHOBHBIX MON0KeHu «Ctpareruu pa3Butus BocnuTanusi B Poccuiickoir denepanuu Ha nepuon no 2025
rona» (Pacnopspkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3paboTKe MPUMEPHOH paboueil mporpaMMbl MO XUMHH, K ONPEACICHUIO
oOmieit crpaterun OOydeHHs, BOCHUTAHUS U Pa3BUTHS OOy4yalOIUXCS CpPeACTBAMH Y4eOHOro mpeamMera
«Xumusi» i 10 — 11 kmaccoB Ha 6a30BOM YpOBHE COCTaBHIIM KOHIENTyainbHbIe monoxenuss @I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IEJIeH, COJIepPKaHus, Pe3yIbTaTOB 00yUYeHHs U TPeOOBAHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTcTBHM C JaHHBIMU TMOJOXEHHUSMH mpuMmepHas pabouas mporpamma COO (6a30Bbiit
YPOBEHB):

— ycTaHaBnuBaeT oO0s3aTenbHOE (MHBAapUAHTHOE) TMPEIMETHOE COJIEp)KaHUe, OIpenesseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE €ro XapaKTEePUCTHKKA Ha KaXKJIOM JTarle H3Y4YCHHUs] TMpeaMera,
MpelycCMaTpUBaeT MPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U PACIPEICIICHUs ero Mo KiiaccaM, OCHOBHBIM
paszenaM u TeMaM Kypca;

— JMaéT mpUMEpHOE paclpe/elicHHe y4eOHBIX YacoB MO TEMaTHYECKUM paszfeliaM, PEeKOMEHIYeT
MPUMEPHYIO TIOCJIEIOBATEILHOCTh HM3YYCHHUS OTAEIBHBIX TEM Kypca ¢ YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JOTHMKM Y4eOHOrO Ipoliecca, BO3PACTHBIX 0coOeHHOCTel ywammuxcs 10 — 11
KJIACCOB;

— Ja€T METOAMYECKYI0 WHTEpPHpPETAlMI0 LEeJIed H3y4eHUs IpeaMeTa Ha YPOBHE: COBPEMEHHBIX
MIPUOPUTETOB B CUCTEME CpPEHEro 00IIero o0pa3oBaHus, COACPKATEILHON XapaKTEePUCTUKH TUTAHUPYEMBIX
pE3yNbTaTOB OCBOCHHSI OCHOBHOM 0OOpa3oBaTelbHOW MPOrpaMMBbI CpeAHero oOImero ooOpa3oBaHUs
(JIMYHOCTHBIX, METANPEJAMETHBIX, MPEIMETHBIX), OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIHLHON JESITEIHHOCTH
y4EHHUKa 10 OCBOCHHIO cojepkaHus npeameta. [1o BceM Ha3BaHHBIM MO3HIMSIM B MPOTpaMMe COONIOICHA
npeeMcTBeHHOCTH ¢ [IpumepHoi paboueit mporpaMMoil OCHOBHOTO OOIIEro 00pa3oBaHus M0 XUMUU (1ist 8 —
9 kyaccoB 00pa3oBaTeNbHBIX OPTaHU3AIIN, Oa30BBIN YPOBEHB).

JanHas nmporpaMma sIBJISIETCS OPUEHTHUPOM JIJISi COCTaBJICHUSI paOOUYUX MpOorpamMM, aBTOPbI KOTOPBIX
MOTYT TPEUIOKUTh CBOW MOAXOA K CTPYKTYPUPOBAHHMIO U TOCIEIOBATEIHHOCTH H3YYEHUS Y4eOHOTO
Marepuanga, a TakXke CBOE BHJICHHE OTHOCHUTEIHLHO BO3MOXHOCTH BbIOOpa BapHaTUBHOW COCTaBIISIOIICH
COJIep>KaHus IpeMeTa TOMOTHUTENBHO K 0053aTenbHON (MHBAPUAHTHOM) YaCTH €ro COAepKaHUsI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

XuMuyeckoe 00pa3oBaHue, OJy4aeMO€ BBHITYCKHUKAMU CPEAHEN IIKOJIbI, SIBISIETCS HEOThEMIIEMOM
YacThI0 UX 00pa30BaHHOCTU. OHO CIYKMT 3aBEPIUAOLIMM 3TAllOM peajH3allMd Ha COOTBETCTBYIOIIEM €My
0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPHUCYIIMX LEIOCTHONW CHCTEME XMMHUYECKOTO 00pa3oBaHus. DTH
IIEHHOCTH KAacaloTCsl MO3HaHMs 3aKOHOB MPHPOJbI, (OPMHPOBAHUS MHPOBO33PEHHUS M OOIIEH KyIbTyph
YeJIOBEKa, a TAKXKe JKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 370POBBIO M NPHPOJHON Cpeje.
Peanusyercs xumuueckoe oOpa3oBaHME YYallUXCs CpEeAHEH MIKOJbl CPEeACTBAMU Y4eOHOTo MpeaMera
«XUMHSA», COEpKAHUE U MOCTPOCHHE KOTOPOTO OMPEIENICHbI B MpOrpaMMme ¢ y4€ToM crenupuKu HayKu
XMMUH, €€ 3HAYeHHs B MO3HAHUU NMPHUPOJBI U B MaTepUAIbHON JKU3HU OOIIECTBA, a TakKe ¢ y4ETOM 00LINX
1eJIed U MPUHLUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPETHEr0 00IIero o0pa3oBaHus
B Poccuiickoii ®@eneparun. Tak, Harpumep, Ipu GOPMHUPOBAHUU COAEPIKAHUS MperMeTa «XHUMHUS» YUTEHBI
CJIeyIOIMe TIOJI0KEHUS O crienu(puKe U 3HAYeHUH HayKH XUMUU:



— XuMHS KaK JJIEMEHT CHCTEMBl €CTECTBEHHBIX HAayK HIpaeT OCOOYI0 pPOJb B COBPEMEHHOM
[UBWJIA3AIMH, B CO3/IaHUHA HOBOM 0a3bl MaTepuaabHON KylIbTyphl. OHa BHOCUT CBOM BKJIaa B (hOPMHUPOBAHKE
paMOHATBFHOTO HAYYHOTO MBIIIICHHS, B CO3/IaHUE LIEIIOCTHOTO MPEICTABICHHS 00 OKPYXAIOIeM MUpPE Kak
0 €MHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUU Ha OCHOBE IMOHUMAaHUS BEIIECTBEHHOTO
COCTaBa OKPYXalOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3M MEXKIY CTPOEHUEM BEIIECTB, UX CBOWCTBAMHU U
BO3MOXXHBIMU 00JIACTSMU PUMEHEHUS.

— TecHo B3aMMOIEUCTBYSI C APYTUMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaJIa HEOThEMJIEMOUN 4acThIO
MHUPOBOH KYJIbTYpPbI, HEOOXOJUMBIM YCIIOBUEM YCIECUIHOTO TPyAa W KU3HU KaKIOro 4jeHa OOIIecTBa.
CoBpeMeHHast XMMHUsI KaK HayKa cO3ujaTelibHasi, Kak HayKa BBICOKUX TEXHOJOTHUW HallpaBieHA Ha pelieHue
rJI00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MUIIEBOM,
HKOJIOTHYECKOM 0€30MacHOCTH U OXPAHBI 3J0POBbS.

B cootBerctBum ¢ obuumu nemsimu 1 npuaipnamMu COO conepskanue npeamera «Xumus» (10 — 11
KJIaCChl, 0a30BBIN YPOBEHBb U3YYCHUS) OPUESHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIBTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYI0 WM /s BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO
BKJIFOUCHHUSI B JKU3Hb COIMyMa, MPOJOJDKCHHSI OOpa30BaHUS B Pa3IUYHBIX O00JACTAX, HE CBS3aHHBIX
HEIMOCPEICTBEHHO C XUMUEH.

CocraBngmuMu npeaMera «XuMus SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XuMUs» U
«OO0miasi ¥ HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOil HAyKH: CUCTEMa 3HAHUH MO0 HEOPTaHUYECKOW XMMHH (C BKIIFOUYCHHEM 3HAHWHA W3 00IIel XUMUU) U
oprannyeckoil xumuu. GopMUpOBaHHE JAHHOW CHCTEMbI 3HAHUM MPU M3YUYEHUHU TIpeaMeTa oOecredyrBacT
BO3MOXXHOCTb PACCMOTPEHHSI BCETO MHOT0OOpa3usl BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB M TEOpUI
XUMUHU.

Crpykrypa coaepxanus KypcoB — «Opranuyeckas xumusi» 1 «OO0mas 1 HEOPraHUYeCcKass XUMUS
chopMupoBaHa B MpOrpaMMe€ Ha OCHOBE CHCTEMHOTO MOJAXOJa K H3Y4YeHHIO Y4eOHOro maTepuaia u
00yCIIOBJICHA MCTOPHYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHHMKA Ha OMPEICIEHHBIX TCOPETHUYCCKUX YPOBHSX.
Tak, B Kypce OpraHn4ecKol XMMHHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKON TEOPUH CTPOEHUS
OpraHUYECKUX COCIMHEHMM, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M DJICKTPOHHBIX MPEICTABICHUN O
cTpoeHuu BemecTB. CBeieHns 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAOTCS B Pa3BUTHUHU — OT YIIIEBOJOPOJIOB
70 CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX COEIUWHEHUN. B Kypce opraHMYecKkod XMMHUHU TOJYyYalOT Pa3BUTHE
chOpMUpOBaHHbIE B OCHOBHOH IIKOJE TIepBOHAYANbHBIE TMPEACTABICHUS O XHUMHUYECKOM CBS3H,
KJIaCCU(PMKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOCHUSI, O XUMUUYECKOU
peaKkiuu.

[Tox HOBBIM yTJIOM 3peHHUs B MpeaMere «XuMus» 0a30BOTO YPOBHSI pacCMaTpUBACTCS U3YYCHHBIM B
OCHOBHOW IIKOJIE TEOPETHYECKH MaTtepuan M (aKTOJIOTHUYECKHE CBEICHHS O BEIIECTBAX M XUMHUYECKOMN
peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIass U HeOpraHuyecKass XUMHUS» y4dalluMCs MPEeI0CTaBIIsCTCS
BO3MOXXHOCTh OCO3HaTh 3HAYCHHE MEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOHOJOTHYECKHX
MO3ULMH, TIy0)Ke MOHATh HCTOPUYECKOE H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT o00oOmaromieil 10
OOBSICHAIONIEH U POTHO3UPYIOIIEH.

Enunas cucrema 3HaHW O BaXHEWIIMX BEIIECTBaX, HMX COCTaBe, CTPOCHUH, CBOWMCTBAX H
MPUMEHEHUH, a TakXKe€ O XHUMHMUYECKMX pEaKIHUSAX, HUX CYIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nonoaHserca B Kypcax 10 m 11 knaccoB ajeMeHTaMHu COJAEpXk aHUs, UMEIOUIMMU KYJIbTYpOJIOTHYECKUNA U
MIPUKJIAHON XapakTep. ITH 3HAHUS CMOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3U XUMUU C APYTUMHU HAYKaMH,
packpblBaloT €€ poJib B IO3HABAaTEJbHOM W MPAKTUYECKOW JEATEIbHOCTH 4YeNOBEKa, CIOCOOCTBYIOT
BOCIIUTAHHUIO YBXKEHUS K MPOIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH,
MTOMOTAOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TTPOOIeMax, CBSI3aHHbIX
C XUMUEH, KPUTUYECKH OCMBICIHBATh MH(DOPMAIMIO U MPUMEHATH €€ ISl MOTIOJHEHHUS 3HAHHM, pelIeHHs
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJBHBIX HCCIEA0BAaTEIbCKUX 3anad. B menom coaepikanue yueOHOTo
npenMera «XWMHs) JAHHOTO YPOBHS U3YYECHHUS OPHEHTHUPOBAHO HAa (QOPMUPOBAHWE Y yUalIUXCs
MHPOBO33PEHUECKOW OCHOBBI /I MOHUMaHUS (HUIOCOPCKUX WA, TaKMX KaK: MaTepHUabHOE €IUHCTBO



HEOPTraHMYECKOro0 U OPraHUYECKOro MUpPA, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTAaBOM M CTPOCHHUEM,
MO3HABAEMOCTh MPHUPOAHBIX SABJIEHUN MYTEM SKCIEPUMEHTa M PEIICHUsS MPOTHUBOPEUYHIM MEXKIy HOBBIMU
(dakTaMM W TEOPETHUECKUMH MPEANOChIIKAMH, OCO3HAHHE pPOJM XUMHH B PEUICHUH 3KOJOTHMYECKUX
npo0iieM, a Takke mpodsieM cOepeeHus] FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3AaHMsI HOBBIX TEXHOJIOTHH U
MaTEepUasoB.

B mnnane pemieHus 3amad BOCIHMTAHHUSA, PA3BUTHUS U COLUMANM3AUU OOYy4arOUIMXCA MPHUHSTHIC
IIPOrpaMMOIl MMOAXOJbl K OIPEACIICHUI0 COJACPKAaHUS U IIOCTPOEHHUS MPEAMETa NPEIyCMATPUBAIOT
(GbopMUpOBaHHE Yy Y4YAlIUXCSl YHHMBEpPCAIbHBIX Y4YEOHBIX MACHCTBUI, HMEIOIIHUX 0a30BO€ 3HAUYCHHUE JIJIS
Pa3NUYHBIX BUAOB JEATEIBHOCTH: pEIIeHHs MNpobjeM, MOWCKa, aHaiu3a M o0paboTku HH(OpMaIuy,
HEOOXOIUMBIX I MPUOOPETEHUS ONbITA TPAKTUUECKON U UCCIIE0BATEIbCKOMN ASSITEIbHOCTH, 3aHUMAIOIIEH
BaKHOE MECTO B [TI03HAHUU XUMUHU.

HEJIN U 3AJAYU YYEBHOI'O IPEIMETA «XUMUSA»

B mpaktuke npenogaBaHus XMMHMM Kak B OCHOBHOM, TaK M B CPEIHEH WIKOJIE, IPU ONPENCIICHUN
COJIEPKaTEIIbHON XapaKTEPUCTUKHU LI€JIeH N3ydyeHUs IpeaMeTa HalpaBJIeHUEM [IEPBOCTENIEHHON 3HAYMMOCTH
TPaIULMOHHO MpU3HAETCS (POPMHUPOBAHME OCHOB XUMHUYECKOM HayKM Kak oOOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, NPAKTUYECKOW JEATEIbHOCTH 4YEJNOBEKa M KaK OJHOT0 W3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. C METOOUYECKOW TOYKM 3PEHUS TAKOW IOAXOJ K ONPENCIICHUIO LENed M3Y4YeHMs IpeaMeTa
SIBJIIETCS BIIOJIHE ONPABJaHHBIM.

CoryacHO 1TaHHOW TOYKE 3pEHUS INIABHBIMM LIEJIIMU U3Y4YEHUs IPEeaMETa « XUMUSA» B CPEIHEN LIKOJIE
Ha 6azoBoM ypoBHe (10 — 11 ki) siBIsifOTCS:

—  (QopMmupoBaHHE  CHUCTEMbl XMUMMYECKMX 3HAaHMH Kak  BaKHEHIIEH  cOCTaBIsIOLICH
€CTECTBEHHOHAyYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPO JIeKaT KJIIOYEBBIE MOHATHUS, (yHIaMEHTaJIbHbIE
3aKOHBI M TEOPUM XHMMHH, OCBOCHHME fA3bIKAa HAyKH, YCBOCHHE M IIOHMMAaHME CYLIIHOCTH JOCTYIHBIX
00001IeHIIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHUE C UCTOPHEN UX PA3BUTHUS M CTAHOBJICHHUS;

— (opMHpOBaHUE U pa3BUTHE MPEJICTABICHUNA O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUECKUX
peakuuii, HeOOXOIUMBIX JUIsl MPUOOPETEHUsT YMEHUN OPUEHTHUPOBATHCS B MHUPE BEUIECTB U XHUMHUYECKUX
SBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEIHEBHOM JKU3HY;

— pa3BUTHUE YMEHUH U CHOCOOOB [I€ATENbHOCTH, CBSI3aHHBIX C HaOMO/EeHHEM U OOBSCHEHHEM
XMMHUYECKOI0 3KCIIEPUMEHTa, COOII0IEHUEM MTPaBUII 0€30IacHOr0 0OpalleHHs ¢ BEIECTBAMHU.

Hapsiny ¢ aTum coneprxatenbHas XapakTepUCTHKa LIeJe U 3a/1a4 U3y4eHUs MpeaMeTa B porpaMme
yTOUHEHa U CKOPPEKTHPOBaHAa B COOTBETCTBUM C HOBBIMHM NPUOPUTETAMHU B CHCTEME OOLIEro CpeaHero
oOpa3zoBanusi. CeroaHs B NpenoiaBaHuy XUMHUH B OOJIbIIIEH CTENEHH OTAAETCS MPEANOUYTEHNE TPAKTHUECKON
KOMIIOHEHTE COJiepkKaHusl 00y4YeHUsl, OPMEHTUPOBAHHON Ha MOATOTOBKY BBIMYCKHUKA IIKOJbI, BJIAJICIOIIETO
HEe Ha0OpOM 3HaHWM, a (PYHKIIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIHOCOOAMH W YMEHUSIMU aKTHBHOTO
MIOJIy4YEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JJIs PEILIEHUS IPAKTUYECKUX 3a/1a4.

B aT0i1 cBsI3M mpu u3ydyeHUH mpeaMmeTa «XUMHUS» JOMHHHUPYIOIIEEe 3HaueHUe NMPUOOPETAr0OT TaKue
LIEJIM U 33J]a41, KaK:

— ajganTanus oOydaroluxcsi K YCIOBHSM JMHAMHYHO pa3BUBAIOIIErocs Mupa, (opmupoBaHue
MHTEJUIEKTYaJIbHO Pa3BUTON JIMUHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHHOMY
MPUHITHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BEIIECTBAMHU M HUX
IIPUMEHEHHEM;

— ¢opMupoBaHue y OOY4YaIOIIMXCS KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIINI), MMEIOIINX
YHUBEpCAJIbHOE 3HAUEHHUE JJIS PA3JIMUHBIX BUJOB JEATEIBHOCTH: pEIIeHUs MpobieM, MOMCKa, aHAIW3a U
00paboTKu HHpOpPMaAIMH, HEOOXOIMMBIX IJii MPUOOPETEHUs! OMbITa NEATENIbHOCTH, KOTOpas 3aHWMaeT
BaXHOE MECTO B IO3HAHMU XUMHM, a TaKXKe JUIsl OIEHKH C TO3MLHUI SKOJIOTHYecKod O0e30macHOCTH
XapakTepa BIHSHUS BELIECTB U XUMUYECKHUX MTPOLIECCOB HAa OPraHU3M UYeJI0BeKa U MPUPOAHYIO CPELLY;

— pa3BUTHE [IO3HABATENbHBIX HMHTEPECOB, HWHTEUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcsi: ClocoOHOCTH CaMOCTOSATENbHO MPHOOpPETaTh HOBBIE 3HAHUA MO XWMHUU B COOTBETCTBUU C



KU3HEHHBIMH TTOTPEOHOCTSMH, UCIIOJIB30BATh COBPEMEHHBIE WH()OPMAIIMOHHBIC TEXHOJOTUH IS MMOUCKA U
aHaJIM3a yueOHOW U HAyYHO-TOMYJISIPHON HH(POPMAIIMN XUMUYECKOTO COIEP KaHNUS;

— (opmupoBanue u pa3BuUTHE y OOYYArOIIMXCA AaCCOIMATUBHOTO U JIOTHYECKOTO MBIIIICHHS,
HaOJI0/IaTEIBbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, MpHU
IUIAHUPOBAHUM U IIPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

— BOCIIUTaHUE Yy 0O0ydYarommuxcsi yOeXJEHHOCTH B T'yMAaHMCTUYECKOW HANpPaBIEHHOCTH XHMHH, €€
BXHOH pOJIM B pEIICHHH TJIOOATbHBIX MPOOJIEM PAlMOHAIBHOTO MPUPOAONOIB30BAHUS, MONOTHEHHUS
SHEPreTHUECKUX PECYPCOB U COXPaHEHHsI MPUPOJTHOTO PABHOBECHUS; OCO3HAHMSI HEOOXOAUMOCTH OEpEeKHOTO
OTHOIICHHS K MPHPOJE U CBOEMY 3/I0POBBIO, a TAK)KE MPHOOPETEHUS ONbITA MUCIOIH30BAHUS MOTYYSHHBIX
3HAHUU JJI IPUHATUS TPAMOTHBIX PEIIEHUN B CUTYyalUsAX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSMM.

lenn w 3agaum  W3y4eHUs NOpeaMera «XUMHs» TONYYWIH HOAPOOHYI0 METOJUYECKYIO
MHTEpIIpETAIMIO B pasjiene nporpammbl «llmanupyemelie pe3yabTaTbl OCBOCHHS IpeaAMeTay, 0arogaps 4eMy
obecriedeHO 4YETKOE TMPENICTaBICHUE O TOM, KakKhe 3HaHUS M YMEHHS HMMEIOT NpPSIMOE OTHOIICHHE K
peanu3aluuy KOHKPETHOM LIeNu.

MECTO YYEBHOI'O IIPE/IMETA «XUMMUS» B YYHEBHOM IIVIAHE
B y4eOHOM 1utaHE cpemHero oOIero oOpa3oBaHUS MPEAMET «XUMUsS» 0a30BOrO ypOBHS BXOJIUT B
cocTaB MpeaMeTHOM 0bmacTi «EcTecTBeHHOHAYYHBIE ITPEIMETHD.
OO0miee 4nciao0 4yacoB, OTBEAEHHBIX JUIsI M3YyYEHHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHEro OOIIEro
oOpazoBanus, cocrapisgeT 68 yacos: B 10 kmacce — 34 vaca (1 yac B Henenro), B 11 kimacce — 34 gaca (1 yac B
HEJIEIIO).

COJIEPKAHUE OBYYEHMUSI
10 KJIACC. OPTAHHUYECKASI XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpenMeTr opraHudeckoil XUMHH: €€ BO3SHHUKHOBEHHE, PAa3BUTHE M 3HAYCHHE B TOJYyYEHUU HOBBIX
BEIIECTB M MarepuanoB. TeopHsl CTpOEHMsS OpraHuyeckux coeamHeHnid A. M. BytiepoBa, €€ OCHOBHBIE
nonokeHus. CTpyKTypHbIe GOpMYIIbI OpraHMUECKHUX BemecTB. ['oMonorus, n3omepus. XUMUYECKasi CBSI3b B
OpPTaHUYECKUX COSAMHCHUSX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o KilaccU(PUKAIMM OpPraHUYECKUX BemlecTB. HoOMeHKIaTypa OpraHMYecKHX
COCIMHEHHUH (cHCTeMaTHYecKas) W TPUBHAIBHBIC HAa3BaHUS BAKHEHIIHMX MPEICTABUTEICH KIIACCOB
OpPraHMYECKUX BEIIECTB.

OKCIIepUMEHTAIbHBIC METObl U3YYCHHS BEIISCTB U WX IPEBPAICHUN: 03HAKOMJICHHE ¢ 00pa3iaMu
OpPraHMYECKUX BEIIECTB U MaTepHallaMd Ha UX OCHOBE; MOJEIMPOBAHHE MOJIEKYJ OPraHMYECKUX BEIIECTB;
HaOJII0JICHUE W ONHCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB IO TPEBPAIICHHIO OPTaHMYECKUX BEIIECTB TPHU
HarpeBaHuu (IUIaBJieHue, 0OyTIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUI psii. MeTaH U 3TaH — MPOCTEHUIIUE MPeICTaBUTEIH
aJIKaHOB: (pU3MUECKHE U XUMHUECKUE CBOMCTBA (peaKkIMM 3aMEIleHHs] U TOPEHHsI), HaX0XKJIEHUE B TPUPOE,
MTOJIy4YeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUN pAd. OTWIEH W TPONWIEH — MpOCTEHIINe
MIPEJICTaBUTENN AJIKEHOB: (PU3MUECKUe U XUMUYECKUE CBOMCTBA (peakuu THIPUPOBaHUS, TaIOTEeHUPOBAHNUS,
THJIpaTaliy, OKHCICHUS U MOJIMMEPU3ALIUH ), IOJTy4YE€HUE U TPUMEHEHHE.

Ankanuensl. Byrammen-1,3 um mermnOyraaneH-1,3: cTpoeHHe, BaKHEHWINE XMMHYECKHE CBOWCTBA
(peakuusa nonuMepusanun). [lonydeHne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH pPsJ. ALETUIIEH — TPOCTEHIITNI
NIPEJICTaBUTEINb AJIKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKHEe U XUMUYECKHE CBOMCTBA (peakluu THpUPOBaHUs,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHUS ), TOJTyYeHHE U IPUMEHEHHE.



Apenbl. benzom: cocraB, crpoeHue, (U3NYECKHME M XUMHYECKHME CBOWCTBA  (peakuuu
raJJOTEHUPOBAHUS U HUTPOBAHMsI), MOJyUYEHUE U NPUMEHEHHe. Tonyon: cocmas, cmpoenue, guzuieckue u
Xumuueckue ceolcmea (peakyuu 2ai02eHUpoSanus U HUmMpoBanus) noiyyenue u npumerenue. TOKCUYHOCTD
apeHOB. [ eHeTnyeckas CBsI3b MEXy YIIIEBOAOPOLAMHU, IPUHAICKAIUMH K Pa3IMYHBIM KJIACCaM.

[TpupoaHble HCTOYHUKH YTIIeBO0opo1oB. [Ipupoanslii ra3 u nonytHsie HedTsHbIe ra3bl. Hed1h u eé
npoucxoxaeHue. CrocoObl nepepaboTKu He(TH: MEPEeroHKa, KPEKUHI (TEepMHUYECKUH, KaTaJIUTUYECKUN),
nuposu3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHUE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yronb
U MIPOJIYKTHI €r0 NepepadOTKH.

OKcliepUMEHTAIbHbIE METO/IbI M3YYCHHUS BEIIECTB U MX NPEBPALCHUN: 03HAKOMJICHHE C 00pa3laMu
I1acTMace, Kay4yykoB M pe3uHsbl; Kosuiekinu «HedTe» u «Yrosb»; MoAeIupoBaHUEe MOJIEKYI YTII€BOJOPOIOB
U TaJOreHONPOU3BOJHBIX; IPOBEACHUE IPAKTUYECKOM pPAaOOTHI: MONY4YEHHME JTUIIEHA U H3YYEHHE €ro
CBOMCTB.

PacuérHble 3agaun

— OIpeJesIeHue MOJIEKYJIIPHOM (OPMYIJbl OPraHMYECKOro BEIIECTBA MO MAacCOBBIM JOJSIM aTOMOB
XUMHYECKUX JIEMEHTOB;

— pacyeTsl 110 YPaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOIUYECTBAa UCXOAHOTO BEIECTBA
WIM MPOJAYKTA PEAKIMM [0 HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOJHBIX BELIECTB WJIU
IPOAYKTOB PEAKIIMHN).

Kucjiopoacoaep:kamye opranuyeckue coeAnHeHUs

[IpenenpHBIE OAHOATOMHBIE CIUPTHL. METAaHON W 3TAHON: CTPOCHHE, (PHU3MUYECKHE U XUMHUYECKUE
CBOMCTBA (peakLUU ¢ aKTUBHBIMH METaJUIaMH, IaJIOTeHOBOIOPOJIaMH, TOpEHHE), IpuMeHeHue. BoropoiHsle
CBSI3M MEXAY MOJIEKYJIaMU CIUPTOB. JlelicTBHE METaHOIa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaTomMHble CHUPTHI. DTHIEHIJIMKOIb M TJIMLEPUH: CTPOCHUE, (U3UUYECKUE M XUMHUUYECKUE
CBOMCTBa (B3aMMOJEHCTBUE CO ILIEJOYHBIMM METAJUIAMU, KaueCTBEHHAas peaklus Ha MHOIOATOMHBIE
cniupThl). JlecTBUE HAa OpraHu3M uyenoBeka. [IpiMeHneHue rimnepruHa U STUICHTJIUKOIS.

@eHo: CTPOEHHE MOJEeKyINbl, (U3MUeckue W XHUMHUYECKHe cBoWcTBAa. TOKCHMUHOCTH (heHoua.
[Tpumenenue peHona.

Anpaeruasl U kemouwvl. Dopmanpaeruy, aneTanbAerda: CTpOeHHE, (U3MYECKHEe U XUMHYECKHe
CBOMCTBA (pEeaKLUU OKUCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINN), TOJTyYeHHUE U IPUMEHEHHE.

Ayemon: cmpoenue, puzuueckue u Xumuiueckue ceolucmea (peakyuu OKUCIeHUs U 60CCIMAHOBNEHU),
noxyyeHue u npumMeHeHue.

OnHOOCHOBHBIE TpenieibHble KapOOHOBbIE KUCIOTHl. MypaBbuHas U YKCYCHasi KHCIIOTBI: CTPOEHHE,
¢usnyeckue M XMMUYECKHE CBOWCTBa (CBOWCTBa, oOIIME JJs Kjlacca KUCIIOT, peakuus 3Tepudukanum),
noJiyueHue 1 npumeHeHue. CTeapuHoBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MBljIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe JIeiicTBHE.

CrnoxHble 3(upbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIponu3 cioxHbIX 3¢(upoB. JKupsl.
I'mnponus xupos. [Ipumenenue xxupos. buonorunueckas posb KUPOB.

VYrneBonapl: cocTaB, KiacCU(pUKAIMSA YIJIEBOJOB (MOHO-, 1TW- W TOJHCaxapuisl). [Joko3a —
NPOCTEUIIMIA MOHOCAaXapHua: OCOOEHHOCTH CTPOECHHS MOJEKYNbI, (U3NYECKHe M XUMHUYECKHE CBOMCTBa
(B3aumopeiictBue ¢ runapokcuaom wmeau(ll), oxucienne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAQHOBJICHHE, OpO’KEHHE TJIOKO3bl), HAXOXJECHUE B IMPHPOJIE, NMPUMEHEHUE, OUOJIOTHYECKass pOJb.
®ortocunres. PpykTo3a Kak U30Mep IITHOKO3bI.

Caxapo3za — npedcmasumenv 0Ucaxapuoos, 2UOPoU3, HaxoNHcOeHue 8 NPUpooe U npuMeHeHue.

Kpaxman u nemntonosa Kkak npupoHsie nonuMepsl. CTpoeHHne Kpaxmana U 1esutoso3bl. dusnueckue
Y XUMHYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KAaueCTBEHHAs peakius ¢ HOJIoM).

OKCIepUMEHTAIbHBIE METObl M3YUYEHHUs BEUIECTB U UX MPEBPAILllEHUI: MMPOBeAeHNE, HAOMI0IeHUE U
ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKLIUN OJHOATOMHBIX CIMPTOB
(okucnenue staHona okcugoMm wmenu (II)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEICTBHE TJIHMIEpUHA C




rugpokcuaom Mmeau (1)), ampaerumoB (OKHCICHHE aMMHAaYyHBIM pacTBOpoM okcumga cepedpa (I) u
ruapokcuaoM Meau(Il), B3anmonelicTBre Kpaxmaiia ¢ HOJ0M); MPOBEACHUE TPAKTUUECKONW paObOThI: CBOMCTBA
pacTBOpa YKCYCHOM KHCJIOTBHI.

Pacuérnbie 3agaun

— ompejeNieHue MOJEKYJISIPHOW (POpMYJIbl OpPraHMYECKOrO BEIIECTBA MO MACCOBBIM JOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U M0 Macce (00beMy) MPOTyKTOB CrOpaHus;

— pacdeTsl IO ypaBHEHUIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOTHMYECTBA UCXOTHOTO BEIIECTBA
WIM TPOAYKTA PEaKIMH MO0 HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HMCXOJHBIX BELIECTB HIIU
IIPOJYKTOB PEAKIUN).

A30TcoaepIKale OpraHnyecKue coeTnHeHus!

Amunvl. Memunamun u auuIuH: cocmaes, cmpoetnue, usudeckue u Xumuyeckue ceoucmea (2openue,
gzaumooeticmaue ¢ 6000l U KUCTIOMAMU).

AMUHOKHCIIOTHI KaK aM(pOTEpHbIC OpraHHYecKue coenHeHus. Ou3nyeckrue 1 XuMHUYECKUE CBOMCTBA
aAMHHOKHUCIIOT (Ha puMepe TIKIMHa). bronornyeckoe 3HaueHHEe aMUHOKHCIIOT. [TenTr bl

benku kak NMpUpOIHBIC BHICOKOMOJICKYJISIPHBIE COCAMHEHUs. llepBUYHAs, BTOpHYHAS W TpPETHYHAS
CTpyKTypa OciKoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THAPOJU3, JACHATYpallus, KadyeCTBEHHBIC PEAKIIMU Ha
OeNKH.

OKCIepUMEHTAIbHBIC METOJIbl M3YYCHHUS BEIICCTB M HMX IPEBPAIICHUI: HAOIIOJICHUE U OIHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpPAIMs OCIKOB ITPH HATPEBAHUH, IIBETHBIC PEAKIIUU OCJIKOB.

BbICOKOMOJIEKYJISIPHBIE COeTHHEHHUsI

OCHOBHBIC TTOHATHS XHMHH BBICOKOMOJICKYJIIPHBIX COCIMHEHUN: MOHOMEp, TIOJUMED, CTPYKTYPHOE
3BEHO, CTENEHb MOJUMEpU3AIUU, CpeIHAsS MoJeKyspHas Macca. (OCHOBHbIE METOJbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSTMHEHUH —TTOJIMMEPHU3allns U TIOJTUKOHICHCAITHS.

Ilnacmmaccol  (noausmunien, NOAUNPONUTIECH, NOTUSUHUIXIOPUO, noaucmuponr). Hamypanvholii u
cunmemuyeckue Kaydyyku (0ymaoueHo8vlll, XI0pONpeHosbvlll U U30NpeHosulil). Bonokna: namypanvhvie
(x10noK, wepcmy, WENK), UCKYCCMEEHHble (ayemamuoe B0J0KHO, GUCKO3A), Cunmemuyeckue (Kanpow u
JIA6CaH,).

DKCIepUMEHTAIbHBIE METObl U3YYCHHS BEIIECTB W WX MPEBpAllleHU: 03HaKOMJICHHE ¢ 00paslaMu
MIPUPOJTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

MesxknpeameTHbIe CBSI3H

Peanuzanus MeXOpeAMETHBIX CBs3€d Mpu u3ydyeHUMM opraHmdyeckod xumuu B 10 Kiacce
OCYIIECTBIISIETCS HYEpe3 HCIOIb30BaHUE KaK OOIIMX ECTeCTBEHHOHAYYHBIX IIOHSATHH, TaK W TOHSTHH,
SIBJISIFOIIMXCS] CHCTEMHBIMHU U151 OTAEIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHOHAYYHBIE TIOHSTHS: SIBIEHWE, HAyYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHsl, aHAIIU3,
CHHTE3, KJIaccu(pUKaIMs, NEPUOIUNIHOCTD, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

Odwusmka: MaTtepus, YHEPTHUs, Macca, aTOM, JIEKTPOH, MOJIEKYJa, YHEPTETHIECKUH YPOBEHbB, BEIIECTRBO,
Teno, 00bEM, arperaTHOE COCTOSIHUE BELIeCTBA, (PU3NUECKHE BEIMUUHBI U €IUHHUIIBI UX U3MEPEHHS.

buonorus: kierka, opranusm, 6uochepa, oOMeH BEIIEeCTB B OpraHusMe, (OTOCUHTE3, OMOIOTHYECKU
aKTHBHBIE BelecTBa (O€IKH, YIrIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHEpaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHONOTHs: THIIEBbIE MPOAYKThl, OCHOBBI PAI[MOHAIBHOTO MHUTAHUS, MOIOIINE CPEICTBA,
JICKApPCTBCHHBIC 1 KOCMCTHYCCKHUC ITpeTIapaThbl, MAaTCPpUAJIbI U3 HCKYCCTBECHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC. OBIIAS U HEOPTAHUYECKAS XUMUA
TeopeTuvyeckue 0CHOBbI XUMHHU



XuMu4eckuil 3meMeHT. AToM. SInpo aTtoma, WM30TOMNBI. DIEKTPOHHAs 000JI0YKa. DHEPreTHUeCcKUe
YPOBHH, MOIyPOBHH. ATOMHBIC OpOUTAIH, S-, P-, d-37eMeHTbl. OCOOCHHOCTH pachpeieeHus! JICKTPOHOB TI0
OopOUTAIISIM B aTOMaXx 3JIEMEHTOB MIEPBBIX YETHIPEX MEPHOI0B. DIIEKTPOHHAS KOH(UTYpAIIHs ATOMOB.

Ilepuonnueckuii 3akoH u llepumoamyeckas cucrema xumuueckux snemeHtoB J[. M. Menneneena.
Cas3p nepuoguueckoro 3akona u Ilepuoanueckoil cucrembl xumuueckux snemeHTos J[. . Menneneesa ¢
COBPEMEHHOM TEOpPHUEHN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XMMHYECKUX 3JIEMEHTOB U
0o0pa3yeMbIX UMHU TMPOCTHIX M CJIOXKHBIX BEMIECTB IO TPyNIaM MU TEepuojJaM. 3HAYCHHE TEPUOIHYECKOTO
3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMUYECKasi CBS3b. Buabpl XUMHUECKOW CBA3M (KOBAaJIGHTHAs HEMOJIApHAs U
MoJIApHAsi, HMOHHAsA, MeTajindyeckas). MexaHu3Mbl O0Opa30BaHUS KOBAJCHTHOW XUMHUYECKOW CBSI3U
(OOMEHHBI U JOHOPHO-AaKLENTOPHBIN). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIIBHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI M AHUOHBI.

BemectBa MONEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunel KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTATUNIMUECKON PEIIETKU.

[TonsiTue o aucnepcHbIX cuctemMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBast 107151 BEIIECTBA B
pacTtBope.

Knaccugpukamuss HeopraHmuecKux coequHeHunid. HomeHkiaTypa HEOpraHMYeCKHX BEIIECTB.
['eneTnueckasi CBsI3b HEOPraHUYECKHUX BEIIECTB, IPUHAICKAIUX K PA3TUUHBIM KJIACCAM.

Xumunueckas peakuus. Knaccudukanuss XMMHUUECKUX peakuil B HEOPraHUYECKON M OpraHu4ecKou
XUMHUHU. 3aKOH COXPAHEHMSI MAacCChl BEILIECTB; 3aKOH COXPAHEHHMS U MPEBPAIICHUS SHEPTruU IPU XUMHYECKUX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3iuyHbIX (hakTopoB. OOpaTuMble peakiuu. XUMHYEeCKOoe
paBHOBecue. DAKTOPHI, BIUSIONIME HA COCTOSTHUE XUMUYECKOro paBHoBecHs. [Ipuniun Jle [larense.

OnektponauTnueckas aucconuanus. CuiabHble U ciadble 3JeKTpoiauThl. Cpena BOAHBIX PACTBOPOB
BELIECTB: KUCJasi, HEUTpasbHas, 1enounas. [lonamue o 600opoonom nokaszamene (pH) pacmeopa. Peaxuun
HMOHHOTO 00MeHa. [ u0pou3 HeOp2anuuecKux u Op2aHUyecKux 6euecms.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. [lonsamue 06 21eKkmponuse pacniasos u pacmeopos
coneu. Ilpumenenue snexmpoausa.

OKCIIEPUMEHTATbHBIC METOJIbl M3YYEHHUs BEHIECTB M WX NPEBPAIICHUN: JTEMOHCTPAIMS TaOJHII
«Ilepuoguueckas cucrema xumudeckux osnemeHtoB .M. MenneneeBa»; wu3ydeHHe Mojenei
KPUCTAJUTMYECKUX PEMIETOK; HAOJIOJACHUE W ONMUCAHUE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB
(pa3noxeHue NepoKCcHaa BOJOPOAa B MPUCYTCTBUU KaTaau3aropa, ONpeaesieHue Cpelibl paCTBOPOB BEIIECTB
C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, PEaKIIMM HOHHOIO OOMEHa); MPOBEJCHUE MPAKTUYECKOW pabOThI
«BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTHh XMMHUECKON PEeaKIIHI.

Pacuérnble 3agaun

PacuéTpl o ypaBHEHUSAM XUMHUYECKUX PEAKIIUil, B TOM YHCIE TEPMOXUMHUYECKUE PACUETHI, pACUETHI C
UCIOJIb30BaHUEM TIOHATHUSL «MaccoBasi A0 BEIIECTBAY.

Paszgen 2. Heopranuueckasi Xumusi

Hemeranabl. Ilonoxenue HemeramwnoB B [lepronnueckoi cucteMe XUMHU4YECKUX 3iieMeHTOB J[.H.
MenzaeneeBa U OCOOEHHOCTHM CTpOEHHUS aTOMOB. Du3NyYeCKHe CBONCTBA HEMETAJUIOB. AJUIOTPOIUS
HEMETaIJIOB (Ha MpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).

XWMHUYECKHE CBOWCTBA BAKHEWUIIIMX HEMETAJUIOB (TaJOTEHOB, Cepbl, a3ora, ¢gocdopa, yriepoma u
KpEMHHUS1) U UX COSANHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJIHBIX COSIUHEHUN).

[IpruMeHeHrne BaKHEUIIINX HEMETAUIOB U UX COCTMHEHUN.

Meranabl. [lonoxenne MeraiuioB B llepmoamdeckoid cucreme xumuueckux siemeHToB /[ .
MenneneeBa. OCOOEHHOCTH CTPOCHHS JJICKTPOHHBIX 000JOYEK aToOMOB MeTayioB. OOmme (usnyeckue
cBoicTBa MeTauioB. CIulaBbl METAJIJIOB. DIEKTPOXUMUUYECKHUH Psi/i HANIPSKEHUN METaJIOB.



XYUMUYECKUE CBOMCTBA BaXKHEHIIUX METAIJIOB (HATPUH, Kaluid, KalbIIHii, MArHUH, aIFOMHUHUN, [IUHK,
XPOM, KEeJe30, MEJlb) U UX COCTUHEHUH.

OO6mue crocoObl oNTydeHus MeTaluioB. Memannypeus. Kopposus memannos. Cnocodwl 3auumot om
kopposuu. IIpuMeHeHHE METAIIOB B OBITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIC METOJbl M3YYCHHs] BEUIECTB M MX MPEBPAICHUN: H3YUYCHHE KOJUICKIIMU
«MeTtayibl M CIUIaBbI», OOpa3IOB HEMETAUIOB;, pEUIEHHWE SKCIEPUMEHTAIBHBIX 3a/lay; HaONIoACHUE U
OMMHMCAaHWE JEMOHCTPAIMOHHBIX W JaOOPAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIAPOKCHIA ATIOMHHHS C
pacTBOpaMH KUCJIOT U IeJouYei, KaueCTBEHHBIC PEaKIIMKA Ha KATHOHBI METAJLJIOB).

PacuérHble 3agaun

Pacuéter mMaccel BemecTBa Wi 00bEMa Ta30B 10 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe HIIM
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB;

— pacuétbl Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMU, €CIM OJHO M3 BEIICCTB
HAMEET IPUMECH.

— pacu€tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKINH, €CIH OJHO U3 BELIECTB JIaHO B

BH/JIE PACTBOpA C ONPEIEIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOIO BEIIECTBA.

Pa3nen 3. Xumus u Ku3Hb

Ponb xumun B o0ecrie4eHnH SKOJIOTHUECKOM, SHEPreTHUeCKON U MUIEBON 0€30MacHOCTH, Pa3BUTUN
MeIUIUHBL. [IoHATHE O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUH.

[IpencraBienust 06 0OIIMX HAYYHBIX IPUHIIMIIAX MPOMBIIIEHHOTO MOTYyYSHHs BAXKHEUIITNX BEIIECTB.

YenoBek B MUPE BEIIECTB U MAaTEPUAJIOB: BaXKHEUIIINE CTPOUTENIBHBIE MATEPUAIIbI, KOHCTPYKI[MOHHBIE
Marepuaibl, KpacKH, CTEKIJIO, KEpaMUKa, MaTepHabl JJIs AJIEKTPOHUKU, HAHOMATepuasbl, OPraHUYECKUe U
MUHEpaIbHBIE YA0OPEHUSI.

XuMHS U 30pOBbE YEJIOBEKA: IpaBUJIa HCIOIb30BAHMS JIEKAPCTBEHHBIX IpENapaToB; IpaBuia
0€30IMacCHOTO MCIIOIH30BAHMS IPENIAPATOB OBITOBOM XMMHH B ITOBCETHEBHOM KH3HHU.

MexnpeaMeTHbIe CBSI3H

Peanuzarus MeXIpeIMETHBIX CBs3€H MpU U3y4eHUH OO0IIel M HeopraHudeckoil xumuu B 11 kmacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX NOHSATHH, TaK WU TOHSATHH,
SIBJISIFOIUXCSL CUCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOTI'O LIMKJIA.

OO0me ecTeCTBEHHOHAYYHBIC MOHATHS: Hay4YHBbIH (DaKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJIN3, CHHTE3,
KIaccuuKalus, NIepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®usuka: Marepus, DSHEpPrusi, macca, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaMOaKTUBHOCTD, MOJIEKYJNa, YHEPreTHUYECKU YPOBEHb, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3NYECKHUE BEIIMUYMNHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opranusM, 3KocucTeMa, onochepa, MakKpo- ¥ MUKPOIIIEMEHTHI, BUTAMUHBI, 0OMEH
BEILIECTB B OpraHU3MeE.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIUIEHHOCTh, METALUTYPTHsl, MPOU3BOACTBO CTPOUTEIBHBIX
MaTEepUajoB, CEIbCKOXO3IWCTBEHHOE MPOM3BOJICTBO, MHINEBAs MPOMBIILIEHHOCTh, (hapMaleBTUYeCcKas
MPOMBIIIUIEHHOCTh, POM3BOJICTBO KOCMETHYECKUX MpernaparoB, MNPOU3BOJCTBO KOHCTPYKIMOHHBIX
MAaTEepHAJIOB, JIEKTPOHHAS POMBILIEHHOCTh, HAHOTEXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA
®I'OC ycranaBiuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMs OOYYarOIMMUCS HPOTpaMM CpeIHEro
o0miero obpa3zoBaHusi (JUYHOCTHBIM, METAIlpeIMETHBIM U MpeAMeTHbIM). HayuHo-MeTonnyeckoil 0CHOBOM
U1 pa3pabOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS IMPOTPAMM CpeIHETo oOIIero oOpa3oBaHUs SBISETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO0.



JIMYHOCTHBIE PE3YJIBTATBI

B cooTBEeTCTBHM C CHCTEMHO-IEATENBHOCTHBIM MOAXOAOM B CTPYKTYpPE JMYHOCTHBIX PE3YJIbTATOB
OCBOCHHS TpeaMeTa «XHUMHUS» Ha YPOBHE cpenHero oOmero oOpa3oBaHMs BBIACICHBI CIIEIYIOIIUE
COCTaBJIAIOLIHE:

— OCO3HaHHWE OOYYAIOUIMMHUCS POCCHICKONW TpaXTAaHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

— HAJIMYME MOTUBAIUHU K O0yUYEHUIO;

— LEJICHANPABIEHHOE pa3BUTHE BHYTPEHHHUX YOEXIeHUH JINYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH
1 UCTOPUYECKUX Tpaguly 0a30BOI HAYKU XMMMHH;

— TOTOBHOCTb U CIIOCOOHOCTb 00Y4YaOUIMXCSl PYKOBOJCTBOBATHCSI B CBOEH J1€ATEILHOCTU LIEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKaMHU, MPUCYIIUMH LIEJTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

— HaJM4Yue NPaBOCO3HAHMS HKOJIOTMYECKOH KYJIbTYpbl U CHOCOOHOCTM CTaBUTh LU U CTPOUTH
JKU3HCHHBIC IIJIaHBI.

JIMuyHOCTHBIE pE3yJabTAThl OCBOEHHS IpeaMeTa «XUMHs» JIOCTUraloTcs B €IUHCTBE y4eOHOW u
BOCIUTATENIbHON AesTenbHOCTH. OpraHu3aiui B COOTBETCTBUU € TYMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMHU U HJ€aTaMU POCCUICKOrO Ipa)IaHCKOro OOILIEeCTBa, MPUHATHIMU B
o0IIecCTBE HOpPMaMH © TMpaBWJIAMH IOBEICHUS, CIIOCOOCTBYIOIIMMH IPOIECCAaM  CaMOITO3HAHMUSA,
CaMOPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUarOIINXCSL.

JInuHOCTHBIE pE3yJibTaThl OCBOEHUS HpeaMeTa «XUMHUS» OTPakKarT C(HOPMUPOBAHHOCTH OIIBITA
MI03HABATEIbHOM M TNPaKTHUUECKOW AEATENbHOCTH OOYYAIOUMXCA MO pean3alud MPHHATHIX B OOLIecTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1. I'paxaaHCcKOro BOCIMTAHUSA:

— OCO3HaHHUA 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U O0S3aHHOCTEN, yBa)KEHHUS K 3aKOHY U
IIPABOIIOPAIKY;

— IIPEICTABIICHMS O COLMAIBHBIX HOPMAX U IIPaBUIIAX MEKIMYHOCTHBIX OTHOIICHUI B KOJUIEKTUBE;

— TOTOBHOCTH K COBMECTHON TBOPYECKOH /1EATENILHOCTH MPHU CO3JJaHUM YUE€OHBIX IPOEKTOB, PEIICHUN
y4eOHBIX U M03HABATEIbHBIX 3a/a4, BBINOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

— CMOCOOHOCTH NMOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHMS, JIOTUKY W apryMEHThl APYIHX IpU
aHaJIM3€e Pa3IMYHbIX BUJOB YUeOHOI 1eATeNbHOCTH;

2. IIaTpHOTHYECKOr0 BOCIIUTAHHUSA:

— IIEHHOCTHOT'O OTHOUIEHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEIMI0 OTEYECTBEHHOW XUMUH;

— YB@XEHHUS K Ipoleccy TBOPYECTBA B OOJACTH TEOPUM M IMPAKTUUECKOTO MPUMEHEHHUS XUMHH,
OCO3HaHHUS TOTO, 4YTO JOCTM)KEHHS HAyKH €CTh pe3yJbTaT JIMTENbHBIX HAOMIOJEHUH, KpPOMOTIMBBIX
JKCIIEPUMEHTAIILHBIX [IOMCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IPAKTHKOB;

— UHTepeca U INO3HaBaTeIbHbIX MOTHBOB B MOJYYEHHHM M TOCJIENYIOIIEM aHajau3e MHGOpMaluu o
MIEPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3. lyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

— HPaBCTBEHHOI'O CO3HAHMS, DTUYECKOIO II0BE/ICHNUS,

— CIIOCOOHOCTH OLEHUBATh CHUTYyalld, CBS3aHHbIE C XHWMUYECKUMH SIBJICHUSMHU, U TNPUHUMATh
OCO3HAHHBIC PELICHUS, OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIEC HOPMBI U LICHHOCTH;

— FOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE U MOCTYIIKM CBOMX TOBApPHILEH C IMO3HUIMI HPABCTBEHHBIX
U IIPaBOBBIX HOPM U OCO3HAHUE IOCIEACTBUI ITUX MOCTYIIKOB;

4. ®opMupoBaHHs KYJbTYPbI 310POBbS:

— IMOHUMAaHHUS IEHHOCTE! 3J0pOBOro U 0e3omacHoro odpasa KU3HU; HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PHU3HUECKOMY U NICUXHUECKOMY 3]I0POBBIO;

— co0I0IeHNs MTpaBUil 0€30IaCHOTO OOpAIlleHUs C BELIECTBAMU B OBITY, MOBCETHEBHOM >KU3HU U B
TPYZIOBOH AESATEIBHOCTH;

— MOHMMAaHMs IIEHHOCTU MpPaBWJ WHAMBHIYaTbHOTO M KOJJIEKTUBHOIO OE€30MacHOr0 IMOBEIEHUS B
CUTYALMSX, YTPOKAOIIUX 30POBBIO U JKU3HU JIIOJIEH;



— OCO3HAHMS MOCJICACTBUN U HEMPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsl, HAPKOTHKOB,
KypeHus);

5. Tpy10BOro BOCIIUTAHMS:

— KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-MCCIIEOBATEIBbCKON AEATEIbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJIAX ACIATECIBHOCTH;

— YCTaHOBKM Ha aKTHMBHOE Y4acTHE B PEIICHUH MPAKTHUECKUX 3a/1a4 COLMAIbHON HAIIPaBIEHHOCTH (B
pamMKax CBOEro Kjiacca, IIKOJIbI);

— UHTEpeca K MPaKTUYECKOMY H3y4eHHIO Ipodeccuil pa3IuyHOro pojaa, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUMN 110 XUMUH;

— YBAKEHUS K TPYAY, JIIOAAM TpyJa U pe3yJbTaTaM TPYIOBOU JEATEIBHOCTH;

— K OCO3HaHHOMY BBIOOpPY HMHIMBUAYaJbHOW TpaeKTOpHH oOpazoBaHMs, Oynymieil mpodeccun u
peanu3any COOCTBEHHBIX KU3HEHHbBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH,
MHTEPECOB U MOTpeOHOCTEH 001IeCcTBa;

6. IK0/10rM4eCKOro BOCIIMTAHUSA:

— DKOJIOTUYECKU 11€JIECO00Pa3HOro OTHOLIEHHUS K IPUPOE, KAK UCTOYHHUKY CYIIECTBOBAHUS )KM3HU HA
3emure;

— TOHMMaHUS TJIOOAJBHOTO XapakTepa SKOJOTUYECKHX MpOOJieM, BIUSHHUS HKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLIMATIBHON CPEJIBL;

— OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAHUSA JOCTHKEHMM XMMHMM JUIsl PEIICHUsS BOIPOCOB
palMOHAIBHOIO IPUPOJOIOIb30BaHUS;

— AKTUBHOI'O HEINPHUATUS IEUCTBUM, NPUHOCILIMX BPEA OKPYKAIOIIEW NMPUPOLHOM cpeae, yMEHUs
IIPOTHO3UPOBAaTh HEOJIArONPHUATHBIE HKOJOTMYECKUE MOCIEICTBUS IMpEeIIPUHUMAECMbIX JEHCTBUH U
[IPEeIOTBPALIATD UX;

— HAJIM4US Pa3BUTOTO DKOJIOTMYECKOTO MBIIIJIEHHS, YKOJIOTHUECKON KYJIbTYpbI, ONbITa JEATEIbHOCTH
9KOJIOTMUYECKOI HalpaBIE€HHOCTH, YMEHUS PYKOBOJCTBOBAaThCS UMHU B IIO3HABATEJIbHON, KOMMYHUKATHBHON
U COIIMAJIbHON MPAKTUKE, CIIOCOOHOCTH M YMEHMSI aKTUBHO ITPOTHUBOCTOATH MJICOJIOTHH XeMO GooH;

7. lleHHOCTH HAYYHOTI'O MO3HAHMS:

— c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
1 OOIIECTBEHHOM NPAKTUKH;

— MOHUMAaHUS CTIEUU(PUKI XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B (OPMHUPOBAHUU PALIMOHAILHOTO
HAay4YHOTO MBIIUIEHHS, CO3/IaHUU LIEJIOCTHOTO NPEJACTaBICHUS 00 OKpY)XKalolleM MHUpPE KaK O €IMHCTBE
IPUPOJBl M 4YelIOBeKa, B TMO3HAHWU TNPHUPOIHBIX 3aKOHOMEPHOCTEH M pEeLIeHHH NpoOIeM COXpaHEHHs
IIPUPOTHOTO PAaBHOBECHS;

— yOexXAEHHOCTH B 0CO00M 3HAYMMOCTM XHMHU [ COBPEMEHHOW ULMBWIM3ALMU: B €€
T'YMaHUCTUYECKOW HAIPaBICHHOCTH M BaXHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepUaibHOW KYJIbTYpHI,
peleHnH TI00adbHBIX MPOOJEM YCTOHYMBOTO Ppa3BUTUSI YEJIOBEYECTBA — CHIPbEBOM, IHEPreTUYECcKOil,
MUIIEBOA U HSKOJIOTMYECKOH O€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, O0ECIIEYEHUH YCIOBUH YCIHEIIHOTIO
TPYZAa U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 WiieHa 00IIeCTBa;

— €CTE€CTBEHHO-HAy4YHOH IpaMOTHOCTU: MOHMMAHHUS CYITHOCTH METOJIOB MO3HAHHUS, UCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaxX, CIHOCOOHOCTH HCIOJIb30BaTh IOJIydyaeMble 3HAHUSA Ui aHajdu3a U OOBSCHEHHUS
SBJIGHUN OKPYXAlOUIero Mupa U MPOUCXOJSIMIMX B HEM H3MEHEHUH; YMEHHUS [enaTth OO0OCHOBaHHBIE
3aKJIIOYEHHs] Ha OCHOBE HAyyHbIX (DaKTOB M HMEIOIIMXCSA JAHHBIX C IIETbI0 IOJyYeHHUs] JTOCTOBEPHBIX
BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKHE 3HaHUS JUIsl pelleHus npodieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

— MHTEpeca K IO3HAHUIO M UCCIIEI0BATENIbCKON AESITENIbHOCTH;

— FOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO U caMO00pa30BaHUIO, K aKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 XUMHH B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSIMU;

— MHTepeca K 0COOCHHOCTSIM TpyJla B pa3IMYHBIX cepax mpodecCHOHaTbHON ASITETbHOCTH.



METAINPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIe pe3yaIbTaThl OCBOCHHUS yUeOHOTO MpeaMeTa «XUMHEs» Ha YPOBHE CPEIHETO 00IIero
o0pa30BaHMs BKIHOYAKOT:

— 3HauuMMble IS (QOPMUPOBAHUS MHPOBO33PEHHUS  OOYYAIOIIUXCS  MEKIUCIHMILTUHAPHEIC
(MeXIIpeIMeTHbIC) OOIICHAYYHBIC ITOHATHSA, OTpPaXKaroIWe IEJIOCTHOCTh HAyYHOW KAapTHUHBI MHpa |
crenu(uKy METOJIOB MMO3HAHUWS, HMCIOJNh3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepwisi, BEIIECTBO, SHEPTHS,
SBJICHUE, MPOIECC, CHUCTeMa, HaydyHbId (aKT, NPHHIIMII, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHNE, HAOII0IeHNE, H3MEPEHUE, SKCTICPUMEHT | JIp. );

— YHUBEpCaJIbHbIC Yy4ycOHbBIC JEHCTBUA (ITO3HABATCIIbHBIC, KOMMYHHKATHBHBIC, PETYJISATHBHBIC),
obecnieunBaromue QGopmupoBaHue (QYHKIMOHAIBLHOWM TPAMOTHOCTH U COLMATBHOW  KOMIIETEHIIUU
oOydJaronmxcs;

- CIIOCOOHOCTH 00yJaroIuXcs HCIIOJIb30BATh OCBOEHHEBIE MEXTUCIUTITHHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHWS WM YHUBEPCAJbHbIC Y4eOHbIC JICHCTBHS B MO3HABATEIBHOH M COLMAIBHOW
MIPAKTHKE.

MeTanpeamMeTHbIe pe3yibTaTh OTpaXKArOT OBJIAJECHUE YHUBEPCAJTbHBIMU y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

Ilo3naBaTe/bHbIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBHS

1. Ba3oBble Jijornyeckue aeiicTBuA:

— CaMOCTOSITETTLHO (POPMYITHPOBATH M AKTYAITH3UPOBAThH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

— ONpENeNaTh LEIU ACSITeIbHOCTH, 3aJaBas MmapameTpbl U KPUTEPUH HX JTOCTHXKEHHS, COOTHOCUTH
pe3y.HI)TaTI>I ACATCIIbHOCTHU C IIOCTAaBJICHHBIMU LICIIAMMU,

— HCIOJIb30BaTh MPU OCBOCHUYW 3HAHUN MPUEMBI JIOTMYECKOI'O MBIILICHHUS — BBIICISATh XapaKTepHbIC
HpI/I3HaKI/I HOH?ITPIIZ nu yCTaHaBHI/IBaTL X B3aHMMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOHII/IC IIOHATUA HdJIA
OO0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHU;

— BI)I6I/IpaTI> OCHOBAHUA N KpI/ITepI/II/I JJISL KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHWUYCCKUX peaKuHﬁ;

— YCTaHABJIMBATh MPUUMHHO-CIIEACTBEHHBIE CBSA3H MEX]1y U3y4aeMbIMH SIBJICHUSIMU;

— CTpOI/ITB JIOTUYECCKHUEC paccy;xz[erm (I/IH)IyKTI/IBHI)IC, I[GILYKTI/IBHBIG, 110 aHaJ'IOFI/II/I), BBISIBJIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSIX, (JOPMYITUPOBATEH BHIBOBI U 3AKITIOUEHUS;

— HpI/IMeHSITI) B npouecce IIO3HAHUS I/ICHOJ'II)?;yeMI)IC B XUMHUU CUMBOJINYCCKHUC (3HaKOBI>I€) MOA€CIIu,
peoOpa3oBbIBaTh MOJENBHBIE MPEJICTaBICHUS — XMUMHUYECKUW 3HAK (CHMBOJI) D3JEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XUMHUYECKOW PEAKIMH — MPU PEIICHUH YYEOHBIX MO3HABATEIbHBIX U MPAKTUUYECKUX
3a/1a4, TPUMEHSATh HA3BaHHBIE MOJIEIbHBIE TPEACTABICHUS JUISl BBISBICHUS XapaKTEPHBIX NPU3HAKOB
I/I3yllaeMI>IX BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

2. ba3oBble uccieaoBaTeJbCKHE el CTBHS:

— BJIaAE€Th OCHOBaAaMU METOJ0B Haquoro IIO3HAHUA BCUICCTB U XUMHWUYCCKHUX peaKuHﬁ;

— (opmynupoBaTh 1AM U 33Ja4d MCCIEAOBAHUS, UCIIONIH30BATh MOCTABICHHBIE H CAMOCTOSITENEHO
CCbOpMy.]'H/IpOBaHHI)Ie BOHpOCLI B KAQUCCTBEC I/IHCTp}IMeHTa IIO3HAHUSA U OCHOBBI IJIA (bOpMHpOBaHI/Iﬂ THUITOTE3bI
10 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHII;

— BJIAACTH HaBbIKAMHA CaMOCTOATCIBbHOTO HJ'IaHI/IPOBaHI/Iﬂ nu HpOBeHeHI/ISI y‘IeHI/I'-IeCKI/IX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHsI HAOMIOAATh 3a XOJOM TIpOIlecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €r0 pe3yibTaT, (GOPMYIHUPOBATh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH
PE3yIbTAaTOB MCCIEA0BAHNUS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

— TpuoOpeTaTh OMBIT YYCHHUYECKOW HCCIIEIOBATEILCKOW W TMPOEKTHON JACSITEIBHOCTH, TMPOSIBIATH
CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB peIIeHHs] MPaKTUYECKUX 3ajad,
HpI/IMeHeHI/IIO paSJ'II/I'-IHI)IX METOJ0B IIO3HAHUAA,



3. Pa6oTbI ¢ undopmanueii:

— OpPHEHTHPOBATHCS B PA3NUYHBIX HCTOYHMKAX HH(popManuu (HAydHO-TIONMYJSpHAs JHUTEpaTypa
XMUMHAYECKOTO COJECpXaHMs, CIPAaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHAIM3UPOBATh WH(MOPMAILIHIO
pa3NMYHBIX BUAOB M (GOPM TPEACTABICHUS, KPUTHYECKH OICHUBAaTh ¢ JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

— (GopMyIHpOBaTH 3arpPOCHl U MPUMEHATH PA3INYHBIE METObI IIPU MOUCKE U 0TOOpEe MH(MOPMALUH,
HEO0XOAMMOI 7151 BBITTOTHEHHS YUEOHBIX 3a7au ONpeeEHHOTO THIIA;

— TpHOOpeTaTh OMBIT HCIONB30BaHUS HMH()OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUH H
Pa3INYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSATENIFHO BBIOMPATh ONTUMAIBHYIO (JOPMY MPEICTaBICHUS HHPOPMAIUU (CXeMBbI, TpayKH,
JMarpaMMbl, TaOJIUIbI, PUCYHKH U T. 11.);

— HCIIONIb30BaTh HAyYHBIH S3BIK B Ka4eCTBE CPEACTBA MpH paboTe ¢ XUMHYECKOH HH(pOpMAaIUEH:
OPUMEHATh MEXIpeaMeTHble ((pu3uueckue ¥ MaTeMaTHUECKHME) 3HAaKM U CHUMBOJBIL,  (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

— HCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPECTBA HATIISTHOCTH.

KoMMyHuKAaTHBHBIE YHHBeEPCAIbHbIE YUeOHbIE el CTBHUS:

— 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXIA€MOH TeMbl B XOJE JMAJIOra W/WIN JUCKYCCHH,
BBICKa3bIBaThb HACH, q)OpMy.HHpOBaTI) CBOM MPCHAJIOKCHUSA OTHOCHUTCIBHO BbIITOJIHCHUA HpeIIHO)KeHHOﬁ
3aJ1auu;

— BBICTYHaThb C IIPE3CHTALMEN pPE3yJbTAaTOB II03HABATEIBHOM JESATEIBHOCTH, ITOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPU BBINOJHEHHH XHUMHYECKOTO AKCIEPUMEHTA,
MPAKTUIECKOH PabOTHI IO MCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3alliu y4eOHOTO MPOeKTa 1
(GbOopMyYIIHPOBaTh BBIBOJBI 10 PE3yJibTaTaM MPOBEACHHBIX HCCICIOBAHUN IyTEM COTJIACOBAHUS TMO3MIMN B
X0J1€ 00CYyX)eHUsI 1 0OMEHA MHEHUSIMU.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe AeificTBUS:

— CaMOCTOATEBHO IUIAHUPOBATh M OCYIIECTBIATH CBOKO ITO3HABATEIBHYIO JEATEIBHOCTD, ONPENEIIsIL
e€ LIeTM U 3a/lay, KOHTPOJIMPOBATh U M0 MEpe HEOOXOAUMOCTH KOPPEKTHUPOBATh MpeiaraéMblii aIrOPUTM
JeWCTBUI MpH BBINOJHEHUHM Y4YeOHBIX M HCCIEeNOBAaTEIbCKUX 3a/a4, BbIOMpaTh Hambosee 3((eKTuBHBIN
CHOC00 MX pelIeHUsl ¢ yYETOM MOJIyYE€HHS HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

— OCYILECTBJIATh CAMOKOHTPOJIb CBOEH IEATEIbHOCTH HAa OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOTPaMMbl CPEAHET0 OOLIero 0oOpa3oBaHUs MO XUMHUHM Ha
0a30BOM ypOBHE OpUEHTHPOBAaHbI Ha oOO0ecleYeHne NPEeUMYIIECTBEHHO 0011e00pa3oBaTenbHOl 1
OOLIEKyIbTYpHOM MOATOTOBKM oOydaromuxcs. OHM BKJIIOYAIOT: crienuduyueckue aias ydyeOHOro mpeamera
«XUMHS» HaydyHble 3HAHHUS, YMEHUS M CIOCOOBl JEHCTBHM 1O OCBOGHHIO, HMHTEPIPETAUN U
peo0pa30BaHUI0 3HAHUN, BUABI JAEATEILHOCTU MO MOJYyYEHUIO HOBOTO 3HAHMSI U NPUMEHEHHUIO 3HAaHUU B
Pa3NUYHBIX YUEOHBIX U pealbHBIX )KU3HEHHBIX CUTYAIUX, CBSI3aHHBIX ¢ XUMUEH. B mporpamme npeameTHble
pe3yNbTaThl MIPEICTaBICHBI IO FOJaM U3yYeHUSI.

10 KUIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckasi XUMHUs» OTPaXKaroT:

1) copmuposannocmv npedcmagienuti: 0 XUMUYECKOW COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa, POJIM XMMHUU B MO3HAHUM SIBICHUN MPHUPOALI, B (POPMUPOBAHUHU MBILIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKUMOHAIBHON TI'PaMOTHOCTH, HEOOXOJUMOHM JUIsl pelIeHHs MPAaKTUYeCKUX 3aaad U
AKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

2) enadeHue CUCTEMOW XMMHYECKUX 3HAHHH, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIOIINE ITOHSTHUS
(XMMUYeCKUIl ~ DJIEMEHT, aTOM, DJJEeKTpPOHHas  000J04YKa  aroma,  MOJEKyJa,  BaJE€HTHOCTb,



ANEKTPOOTPHUIIATETLHOCTh, XUMUYECKAasl CBS3b, CTPYKTYpHast (hopMmyia (pa3BEpHyTast U COKpAIEHHAS ), MOJIb,
MOJIIpHasi Macca, MOJISIPHBINA O0O0BEM, YIJIEpOJHBIM CKeleT, (YHKIMOHANbHAs TPYIINa, paauKal, U30Mepus,
HU30MEpPbI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOA- M a30TCOJACpIKAIINE COCAMHCHHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS); TEOPUU U 3aKOHBI (TEOpHs
CTPOCHHMS OpraHMYeCKUX BemiecTB A. M. ByTinepoBa, 3aKOH COXpPaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JISKAIUE B OCHOBE MOHUMAHUS IPUYMHHOCTH U
CUCTEeMHOCTH XHMHYECKUX SIBIICHUH, (PaKTONOTUYECKHE CBEJACHHS O CBOHCTBAX, COCTaBe, MOTYyYECHUH U
0€30MacHOM HCIIOJIb30BAHUU BaKHEHUIIMX OPraHMYECKHX BEIIECTB B OBITY M MPAKTUUYECKOW JAEATEeIbHOCTU
YEJIOBEKA;

3) chopmuposannocmeo ymenuil 6viseisAmMb XapaKTEpHbIC MPU3HAKM MOHSATHH, YCTAHABIMBATH HMX
B3aMMOCBSI3b, UCNOIb306aMb COOTBETCTBYIONINE TIOHATHS TP OMUCAHUH COCTaBa, CTPOCHUS M MPEBpaICHUN
OpPraHUYECKUX COCAMHEHU;

4)  cghopmuposannocmes yMeHUll UCNOIL306AMb XUMHYECKYI0 CHUMBOJHKY JUIi COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) QopMya OpraHMYECKHUX BEIUIECTB U
YPaBHCHHM XUMHUYECKUX PpEaKIUN; U320Mmasiueams MOJCIA MOJCKYJ] OpPraHMYeCKHX BEIISCTB IS
WUTIOCTPAIMH UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,

5) cpopmuposannocmv ymenuil ycmanagiuéamsv TPHHAMICHKHOCTh M3YYCHHBIX OPraHHUUYSCKHX
BEUIECTB IO UX COCTAaBy W CTPOCHHUIO K OMNpEACNEHHOMY KIIACCY/TPYIIE COSAUHEHHH (YTriIeBOAOPOIBI,
KHCIIOPOJI- M a30TCOJIEPIKAIINE COCTUHEHUS, BRICOKOMOJICKYJISIPHBIE COSAMHCHHUS); 0a6amb UM HAa3BAHUS 110
cucremarnyeckoir Homenknarype (IUPAC), a Ttakke NpUBOIUTH TPUBUAIbHBIE HAa3BaHHs OTAEIbHBIX
OpPraHWYECKUX BEIECTB (ITHUJICH, MPOIUJICH, alleTHUIICH, dTHIICHTIINKOJIb, TIUIEpHH, (HeHOoII, (OpMaTbICT I,
alleTanpleru], MypaBbUHAs KHUCIIOTa, YKCYCHas KHCIIOTa, OJIEMHOBas KHUCJIOTa, CT€APUHOBAs KHUCIIOTA,
TIII0K033, PPYKTO3a, Kpaxmall, IeJUTI0I03a, TIHUIINH);

6) cihopmuposannocme ymenus onpedensimes BUAbI XAMUIECKOM CBA3U B OPraHUYECKUX COCAMHEHHSX
(onuHapHBIE U KpaTHbBIE);

7) chopmuposannocms yMmeHuss RPpUMeHsmb TOJIOKESHUS TEOPHH CTPOSHHSI OPraHMYECKUX BEIIECTB A.
M. BbyrtnepoBa myis OOBSACHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOEHUS, 3aKOH
COXPaHEHHUS MaCChl BEUIECTB;

8) cghopmuposannocms ymenuil xapakmepuzosams COCTaB, CTPOCHUE, (HU3UUCCKHE U XMMUYECKUC
CBOMCTBA TUMUYHBIX MPEICTABUTENCH PA3IUYHBIX KJIACCOB OPraHWYECKUX BEUIECTB (METaH, 9TaH, STUJICH,
MPONUJICH, areTwieH, OyramumeH-1,3, MerunOyraameH-1,3, OeH30i, METaHOJ, STAHOJ, 3THUJICHTIUKOJb,
TIULeprH, (EHOI, aleTaabAeTul, MypaBbUHas U YKCYCHAas KHCJIOTHI, TIIOKO3a, Kpaxmall, I[eJUT0JI03a,
AMUHOYKCYCHAsl ~ KHCIIOTA); WLIIOCMPUpPo8ams TEHETHYECKYI0 CBS3b MEXKAYy HUMH YpPaBHEHUSMHU
COOTBETCTBYIOIINX XUMUYECKIX PEAKIUIl C UCIIONBb30BAaHUEM CTPYKTYPHBIX (hOpPMYIT;

9) cgopmuposannocme ymenus xapakmepu3oéams WCTOYHUKH YTIICBOJOPOTHOTO ChIphbsi (HE(TH,
MIPUPOJIHBIN ra3, yroik), CIOCOOBI UX MEePEPadOTKH U MPAKTUIECKOE MTPUMEHEHHE TPOAYKTOB MepepaboTKH;

10) cghopmuposannocmo ymenuii nposooums BBIYNCICHUS MO XMMHUYECKMM YpaBHEHHUSAM (MaccChl,
00BEMa, KOJIMYECTBA WCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIMU IO HM3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOT'O U3 MCXOJHBIX BEIIECTB WIIH ITPOTYKTOB PEaKIINN);

11) cghopmuposannocmv ymenuti eradems CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, WCIOJIB3YEeMBIX B XUMHUU TPH H3yYCHUH BENICCTB W XHMHYCSCKUX SBJICHWH (HAOIIOJCHHE,
U3MEpEeHHe, HKCIIEPUMEHT, MOJICIMPOBAHUE), UCHOIb308aMb CUCTEMHBIE XUMUYECKHE 3HAHUS IS IPUHSATHUS
pelIeHn B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIISCTBAMHU U MX IIPUMEHECHUEM;

12) cgopmuposannocms ymenuii cobmodams npasuia TOIb30BAHHS XUMHUYECKOH MMOCYI0H W
nmabopaTOpHBIM O00OpYIOBaHHWEM, a TaKXKe IIpaBWia OOpaIlIeHHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

13) cgopmuposannocmes  ymeHull NAAHUPOBAMb U  GBINOIHAMbL ~XUMHYECKAN IKCIEPHUMEHT
(mpeBpallieHusi OpraHUYecKUX BEIIECTB MPU HArPEBaHHWH, MOJTYYCHHE JITUIICHA W W3YYCHHE €ro CBOMCTB,
KaueCTBCHHBIC PEAKIIMH OPraHUYEeCKUX BEIIECTB, JeHATYparys OCIKOB IMPHU HArpEeBaHWH, IBETHBIC PEaKIIUN



OENKOB) B COOTBETCTBMU C TNPaBUIAMU TEXHUKH O€30MaCHOCTH TpU OOpalleHHH C BEMmECTBAMHU U
abopaTOPHBIM 000PYIOBAHUEM, NPeOCmAasisimeb PE3yIbTaThl XUMHUECKOTO IKCIIEpUMEHTa B (popMme 3amucu
YpaBHEHHH COOTBETCTBYIOIIUX PEAKIMNA U popMynuposams BEIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

14)  copmuposannocms  yMeHUll  KpUMuuecku aHaIu3Upo8ams XUMHUYECKYI0 HH(POPMAIHUIO,
II0JIy4aeMyto U3 pa3Hblx HcTouHUKOB (CMMU, UnTepHeT u 1p.);

15) chopmuposannocmo ymenuii cobrrooams npasuia SKOJIOTHYECKH 11€ECO00Pa3HOro MOBEACHHS B
OBITY U TPYAOBOI JIEATEILHOCTHU B IIEJISX COXPAHEHUSI CBOETO 37I0POBBS U OKPY’KAIOLIeH MPUPOIHOI Cpeabl;
0co3Haéams ONACHOCTh BO3JCUCTBUS HA >KUBbIE OPraHU3MBI ONPEACNEHHBIX OPraHMYECKHX BEIECTB,
noHuMasi cMmbicn nokaszarens [1JK, noscuams Ha npuMepax crocoObl YMEHBIICHUS M MPEAOTBPAIICHUS MX
BPEIHOI0 BO3/ICHCTBYS Ha OpPraHU3M YeJIOBEKa;

16) nnst oOydaromuxcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JJOPOBBS: YMEHHE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHMUIA;

17) s cnenbiX W CHaOOBUASIIUX OOYYAIOIIMXCS: YMEHHE HCIOJB30BaTh PEIbeHO TOUYCUHYIO
cucremy obo3nauenuii JI. bpaiing nist 3anucu Xxummuaeckux GopmMyiL.

11 KUIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «O0mas 1 HeopraHu4ecKkas XUMUs OTPaXKaroT:

1) cgopmuposannocmes npedcmasienuti: O XUMHUYECKOH COCTaBIISIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA, POJIM XMMHUU B MO3HAHUM SIBICHHUNA TPHPOJABI, B ()OPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIUMOHATBHOW TI'PaMOTHOCTH, HEOOXOIUMOW Ui pelIeHUs MPaKTUYEeCKHX 3a1ad u
HKOJIOTUIECKHA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPHUPOIHOM CPEIe;

2) eradenue CUCTEMOW XMMHYECKUX 3HAHHM, KOTOpas BKJIFOYACT: OCHOBOIOJATAIOIIUE TMOHSITHS
(XMMHUYECKHUIl DJIEMEHT, aTOM, M30TOI, S-, P-, O-3JIEKTPOHHBIE OpOMTAIM AaTOMOB, MOH, MOJICKYJa, MOJIb,
MOJIApHBIA  00BEM, BaJCHTHOCTh, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas CBA3b
(koBaJIeHTHAsl, MOHHAS, METaJUIMYCCKas, BOJOPOJHAsS), KPHCTAJUIMYECKAash PEIIETKA, THUITBI XHUMHYECKUX
peaxiui, pacTBOpP, OJIEKTPOIUTHI, HEITEKTPOIUTHI, DJICKTPOIUTUYECKAS AUCCOIUAINS, OKHUCIUTEINb,
BOCCTAHOBHTENb, CKOPOCTh XMMHUYECKOW pPEaKIMh, XMMUYECKOE PAaBHOBECHE, TEOPHH W 3aKOHBI (Teopus
ANEKTPOIIUTUYECKON TUccolManuy, nepuoaudeckuii 3akon [[. M. MennaeneeBa, 3aKOH COXpaHEHHUS MacChl
BEIIECTB, 3aKOH COXPAHCHHS W TPEBPANICHUS DHEPTHH TPH XUMHUYCCKUX PEaKIHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIMe B OCHOBE MOHUMAHUS MPUIMHHOCTH U
CHCTEMHOCTH XWMHYECKUX SIBIICHHUH, (DaKTOIOTMYECKHE CBENEHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0€30MacHOM UCIOJB30BAaHNU BKHEUIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY M MPAKTHUECKON NEATETHbHOCTH
YeJI0BEKa;

3) cpopmuposannocmo ymenuil 6viA6IAMb XapaKTePHbIE MPHU3HAKUA MOHATHH, YCMAHAGIUBAMb WX
B3aMMOCBSI3b, UCHOIb306AMb COOTBETCTBYIOIINE TIOHSATHS TPH OMUCAHWM HEOPTaHWMUYECKUX BEIIECTB M X
[IPEBPAILICHU;

4) chopmuposanHHocms yMeHUll UCHOIb308aMb XUMUYECKYI0O CUMBOJIMKY JIJISl COCTABICHHS (OpPMYIT
BEIIECTB M ypaBHEHUN XMMHMUYECKHUX peakiuii; cucremarndeckyro HoMmeHknatypy (IUPAC) u TpuBHanbHbIC
Ha3BaHUS OTJEIFHBIX HEOPTaHMYECKUX BEIIECTB (YrapHBIH Ta3, YIIIEKUCIBIA a3, aMMHaK, raméHasi N3BeCTh,
HeraméHasi H3BeCTh, MUThEBasl CO/Ia, MUPUT U JIP.);

5) cihopmuposannocmev ymenuii onpedensimv BaJCHTHOCTh W CTENCHb OKHUCICHUS XHMHUYCCKHX
JJIEMEHTOB B COCIWHEHUSX PAa3IMYHOIO COCTaBa, BHUJ XUMHYECKOW CBS3U (KOBAJIEHTHAs, HWOHHAf,
METaJUINYeCKasi, BOJIOPOJHAS) B COCAUHEHHUSAX; THUI KPHCTATMYECKOW PEmETKH KOHKPETHOTO BEIIECTBA
(aTromHas1, MONIEKYyIIsIpHAs, MOHHAs, METAILITUYECKasl); XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTAHUUECKUX
COCITMHCHHIL,

6) chopmuposannocms ymenuil ycmaragaueams MPUHAIIISKHOCTh HEOPTAHUYECKUX BEIIECTB TI0 HX
COCTaBy K OIpPENeNEHHOMY KIIACCY/TPYIIe COEAMHEHUH (NPOCThIe BEMIECTBA — METAUIBI U HEMETaJlIHl,
OKCH/JIbI, OCHOBAaHHUSI, KUCIIOTHI, aM(POTEpHBIE TUPOKCUIBI, COTIH);



7) cghopmuposannocme ymenuil packpviéams CMbICT mepuonudeckoro 3akona Jl. M. MenzaeneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOLTYI0, 00BICHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

8) cgopmuposannocme ymenuil xapakmepuzosams SISKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX
saneMeHToB 1 — 4 mnepuonoB llepuomuueckoil cucrembl xumuueckux sieMeHtoB [[. M. Menneneena,
UCIIOJNIB3Ysl TOHSTUS «S-, P-, O-3JEKTpOHHBIC OpOUTAIM», «IHEPreTUYECKUE YPOBHUY; OOBACHAMb
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHYECKHX AJIEMEHTOB M MX COCIUHEHHI MO MepuojgaM M rpymmnam
IIepuonnueckoi cucteMbl XUMUYECKHX 1eMeHTOB [[. 1. Menneneesa;

9) chhopmuposannocmo ymenuil xapakmepuzosams (onucvléams) OOIIME XHUMHYECKHE CBONCTBA
HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB; NOOMEep#cOamy CYUIECTBOBAaHHE T€HETHUYECKOW CBS3U
MEX1y HEOPraHWUYECKMMH BEIIeCTBAMU C IIOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLUid;

10) cgopmuposannocms ymenus Kiaccu@uyupoeams KUMHUYECKUE PEAKIHUU TI0 Pa3IHMYHBIM
MpU3HaKaM (YHUCITy U COCTaBy pearupyroliux BEeUIeCTB, TeIJIOBOMY dPPEKTy peakinu, U3MEHEHHUIO CTEeTIeHEeN
OKHCJICHHS JIEMEHTOB, 00OPaTUMOCTH PEAKIINH, YIaCTHIO KaTaJu3aTopa);

11) cghopmuposannocmo ymenuili cocmaensimo YpaBHEHUS PEAKIMi Pa3IHMUYHBIX THIIOB; MOJIHBIC H
COKpaIEHHbIE YpaBHEHUS peaKkii HOHHOTO 0OMEHa, YYUTHIBAsl YCIOBHS, IPU KOTOPBIX ATH PEAKLIUU HIYT
710 KOHIIa;

12) cghopmuposannocme ymenuii npogooums pPEaKIHH, MOATBEPIKIAMONINE KAa4eCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHMUYECKUX BEIIECTB; pAClO3HABaTh OIMBITHBIM MYyTEM MOHBI, MPUCYTCTBYIOIIUE B BOAHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

13) cgopmuposannocmey  ymenuii packpwviéams CYIHOCTb OKUCIUTEIbHO-BOCCTAHOBHTEIbHBIX
peaKIHii TOCPEICTBOM COCTABICHHS SJIEKTPOHHOTO OallaHCca ATHX PeaKIluii;

14) cghopmuposannocmev ymenuil 06bACHAMbL 3ABUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIUU OT
pa3nuYHBIX (PAKTOPOB; XapakTep CMEIIEHHS XWMHYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHELIHETO
BozaeiictBus (mpunnun Jle [larense);

15) cgopmuposannocms ymenuii xapakmepuzo8ams XUMHUYECKHE TPOLECCHI, JIGKAIIUE B OCHOBE
MIPOMBIIIIJICHHOTO TOTYYeHHUSI CEPHOM KUCIOTHI, aMMHUaKa, a Takke cHOpMHPOBAHHOCTH IMpeACTaBIeHUN 00
O0IIMX HAayYHBIX MPHHIIUIIAX H SKOJIOTHIECKUX MPOOIeMax XUMUYECKOTO TIPOU3BOICTBA;

16) copmuposanrnocme ymenuii npo6oOunms BBIYKCICHHS C MCIOJB30BAHHEM TOHSITHS «MacCOBasl
JOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B MPU XUMHUYECKUX PEAKIIHIX, MAacChl BEUIECTBA
Wil 00béMa ra3oB MO W3BECTHOMY KOJHMUYECTBY BELIECTBA, Macce WIM 00bEMY OJHOTO M3 y4acTBYIOIIHX B
peaKkIy BEIIECTB, TEINIOBOTO d(p(deKTa peakIuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBpAICHHS U COXPAHEHHSI SHEPTUH;

17) copmuposannocmes ymenuii cobmodames npasuia TOAL30BAHHS XHMHYECKOH IMOCYI0H u
nabopaTopHBIM 00OpYyJOBaHHEM, a Takke IpaBuiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

18) cgopmuposannocmes  ymenull nAAHUPOSBAMb U GBINOAHAMbL XUMHUYECKHH  OKCIEPHUMEHT
(pa3nokeHue MepoKCuaa BOOPOIa B IPUCYTCTBUH KaTaIN3aTopa, ONPEIEIeHUE CPEIbl PACTBOPOB BEIIESCTB
C TOMOIIBI0 YHUBEPCAIHLHOTO WHIMKATOpA, BIMSHUE PA3IMYHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOH
peaKIuu, peakiui HOHHOTO 0OMeHa, KaueCTBEHHBIC PEaKINU Ha Cylb(daT-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHWUS; peIIeHHe OHKCIEPUMEHTANbHBIX 3amad mo TeMaM «Metamnely u «Hemeramib») B
COOTBETCTBHM C MpPAaBHJIAMH TEXHUKH OE30MACHOCTH TPU OOpAIICeHWH C BEMIECTBAMH M JIAOOPATOPHBIM
000pYZIOBaHUEM, NPeOCmasiamsb PE3ylbTaThl XUMHUYECKOT0 SKCIEpUMEeHTa B (hopMe 3amucu ypaBHEHUMH
COOTBETCTBYIOIINX PEAKIUN U hopmyauposams BHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB;

19) cgopmuposannocms ymenutl Kpumuuecku aHAIUUPOSAMb XUMHUYECKYIO HH(MOPMAIIHIO,
MoJiy4yaeMyto 13 pa3Hbix ucrouHukoB (CMU, UnTepuet u np.);

20) chopmuposannocmo ymenuti cobriooams npasuia SKOIOTHUECKH 1eIeCO00pPa3HOroO MOBEICHUS B
OBITY U TPYAOBOM NEATEIHHOCTH B IEJISIX COXPAHEHUS CBOETO 3I0POBBS U OKPY’KAIOIIeH PUPOIHOI Cpebl;
OCO3HaBaTh OIMACHOCTh BO3JICHCTBHS Ha JKUBBIE OpPTaHU3MBI OMPEACNEHHBIX BEIIECTB, MOHUMAsl CMBICI



nokazarens IIJIK, noscnams Ha npumepax crmocoObl YMEHBIIECHHS M TPEIOTBPAILEHUS HX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

21) mist 00y4JaronIMXCs C OrpaHMYECHHBIME BO3MOXKHOCTSIMU 3[JOPOBbSI: YMEHHUE IPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHMUIA;

22) st cnenbiX W CHabOBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOJB30BaTh PEIbeHO TOUYCUHYIO
cucteMy ob6o3naueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMMUS»
(ba3oBblil YpOBeHb)

Bcezo 68 u

10 KJIACC. OPTAHUHYECKAA XHMHUA
(1 uac 6 neoento, 6cezo 34 uaca)

HanmeHnoBaHnue pa3iesioB u
TeM Y4eOHOro IpeaMera,
KOJINYECTBO 4acoB,
OTBOJMMOE HA UX U3yYeHHue

HporpaMMnoe coaecpkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

Pasnen 1. Teopernueckue 0CHOBBI Oprannyeckoit xumum (3 4)

Tema 1. Ipeamer
OpPraHuYecKoiu XHMMH.
Teopus XUMHYECKOT0
CTPOEHHUS  OPraHUYeCKHX
coequHenuii (3 4)

[IpenMer opraHM4eckoi XMMHH: €€ BO3HUKHOBEHHE,
pa3BUTHE U 3HAYECHHUE B IIOJYyYECHUN HOBBIX BEIECTB
n marepuasioB  Teopusi CTpOEHHs OPraHUYECKUX
coenuHennii  A.M. byrtnepoBa, €€ OCHOBHbIE
nojioxkeHust. CTpykTypHble (pOpMyJIbl OpraHMYECKuX
BemecTs ['omonorus, nsomepus. XuMHYECKas CBS3b
B OPraHUYECKUX COCAMHEHUSIX: KPaTHBIE CBSA3H, O- U
TT-CBSI3H.

[IpencraBnenne o KiIaccCUPUKAMM OPraHUYECKUX
BemecTs. HoMeHknaTypa OpraHn4ecKnx COeqUHEHUN
(cuctemaruyeckas) ¥ TPUBUAIbHBIE  HA3BaHUS
BAKHEUILINX ITPEACTABUTENEHN KJIACCOB OPraHUYECKHUX
BEILECTB.

JKCNepUMEHTAJIbHbIE MeTO/Ibl H3yYeHHUSs BellleCTB
U UX NpeBpalleHuii:

JdemMoHcTpanum.

— O3HaKoOMJIeHHEe ¢ oO0pa3llaMu OpraHMYecKuX
BEILIECTB U MaTepHajgaMu Ha UX OCHOBE;

— OIBITHI 10 IIPEBPALLEHUI0 OPTaHUYECKUX BEIIECTB
Npy HarpeBaHuu (MIaBieHHe, OOYIJIMBaHUE H
TOpPEHHUE).

JlabopaTopHBbIii ONBIT.

— PackppiBaTh CMBICT H3y4aeMbIX MOHATUH (BBIIBIATH MX
XapaKTepHble IPU3HAKH), YCTAHABINBATh UX B3aUMOCBSI3b.

— IIpuMEHATH MOJNIOKEHHUS TEOPUU CTPOEHUS OPraHUYECKUX
coequHeHuii  A.M. bytiepoBa ansi OOBSICHEHMS] 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTABA U CTPOEHUS.

— Hcnonp30BaTh XUMHYECKYIO CHMBOJIMKY JUJISI COCTaBJICHHS
MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaiéHHON)
(hopmyn OpraHU4YEeCKUX BEIIECTB.

— Omnpenenats BUABI XUMUYECKON CBSI3U (OJMHApHBIE, KPATHBIC)
B OpPraHNUYECKHUX COECTUHEHMSIX.

— PackppIBaTh poJb OPraHUYECKON XMMHUHU B >KM3HHM YEJIOBEKa,
WJUTIOCTPUPOBATH CBSA3b C APYTHMHU HayKaMH.

— HaOmonate ¥ onMchIBaTh JEMOHCTPAIMOHHBIE OIIBITHI,
MIPOBOJUTH U OMMCHIBATH JIAOOPATOPHBIE OTIBITHI.




‘ — MOJACIIMPOBAHUEC MOJICKYJI OPraHUYCCKNX BEIICCTB ‘

Pa3nen 2. Yraesogopoasi (13 4)

Tema 2. IlpeneabHble | AJIKaHbl: COCTaB U CTPOEHUE, TOMOJOTUYECKHUMN PSIA.

yIr1eBOAOPOAbI — ajdKaHbl | MeTaH M 3TaH — [POCTEHIIME IPEACTaBUTENIH

(2 9) QIKaHOB: (U3MUECKHE W XUMHYECKHE CBOMCTBA
(peakiuu 3aMelleHUs W TOPEHUs), HAXOXKJICHHE B
MIPUPOJIE, NOJYYECHHUE U IPUMEHEHHUE.

Tema 3. HenpeaeabHble | AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN DS,

YIJEeBOAOPOJAbI:  AJKeHbl, | DTUJIEH U NPOIWJIEH — MPOCTEHIINE MPEACTaBUTEIN

aJIKaJueHbl, AJKUHBI (6 1)

QIKCHOB: (PU3WYCCKUE H XUMHUYCCKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, rajioreHupOBaHMUs,
TUApATAallMM, OKHCICHHUS H  TOJUMEPHU3ALINH),

IIOJIyYE€HUE U IPUMEHEHHE.
Ankanuensl. byrammen-1,3 u mermunOyraaueH-1,3:
CTPOCHHME, BAKHEHIIME XUMHUYECKHE CBOWCTBA
(peakuus MIOJINMEPHU3ALUN ). ITonmyyenue
CUHTETHYECKOTO KaydyKa U PE3UHBI.
ANKMHBI: COCTaB U OCOOEHHOCTH
TOMOJIOTUYECKUN psAf. ALETHIEH — IPOCTEHIINN
MpEe/CTaBUTENb  aJKWHOB:  COCTaB,  CTPOEHHE,
¢usnyeckue M XUMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUsS, TaJIOTEHUPOBAHUS,  TUApaATaIUH,
TOpPEHMSI), TOJYUYEHUE U IPUMEHEHHE.

CTPOCHUH,

Tema 4. ApomaTuueckue
YIJIeBOAOPOABI (2 4)

Apenbl. benson: cocraB, ctpoeHue, (QU3UYECKUE U
XMMUYECKHE CBOIMCTBA (PEeaKMK raJloreHUPOBaHUS U
HUTPOBAHUs), MOJIyUeHUE U NpUMEHEHHe. Toanyon:

cocmas, cmpoenue, @usuyeckue U XumuyecKue
ceoticmea (peaxyuu 2aN02eHUPOBAHUSL u
HUMpPOBAHUSL), nonyvenue u npumeHenue.
TokcuyHOCTH  apeHOB.  l'eHeTHueckas  CBs3b
YII€BOAOPOAOB, IPUHAICKAUX K Pa3IUYHBIM
KJIACCaM.

Tema 5. IIpuponansie | IIpuponnsie HUCTOYHMKHU YIIIEBOAOPOIOB.

HCTOYHHUKH YIJE€BOA0pPOaAOB

[lpuponsblii ra3 W noNyTHbIE HE(TSIHBIE Tra3bl.

— PackppiBaTh CcMBICT H3y4aeMbIX MOHSATHH (BBIABIATH MX
XapaKTepHble IIPU3HAKU), YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh  COOTBETCTBYIOIIME IOHATUS HPU  ONMCAHUHU
COCTaBa, CTPOCHHUS U ITPEBPALLEHUI OPraHUYECKUX COEAUHEHHUI.

— Hcnonp30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJIECHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpallE€HHOM)
(opMys1 OpraHMYEeCKHX BEILECTB.

— YcraHaBIMBaTh NMPUHAJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy YIJIEBOAOPOIOB [0 COCTABY U CTPOCHMIO, Ha3bIBATh UX I10
CUCTEMATUYECKOM HOMEHKJIaType; IPUBOAUTH TPUBUAIbHbBIE
Ha3BaHU OT/IEIbHBIX MPEeACTaBUTENCH YTIeBOJOPOIOB.

— Onmnpenensitb BUABI XMUMHYECKOH CBSI3M B MOJIEKYJax
YTJIEBOAOPOIOB; XapaKTEPU30BaTh 3aBUCUMOCTb PEAKIIMOHHOMN
CIIOCOOHOCTH YIJIEBOIOPOJIOB OT KPATHOCTH KOBAJIEHTHOU CBSA3H.
— XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHHE, (PU3NUYECKHe
U XUMUYECKHE CBOMCTBAa, Ba)XKHEHIIMe CrocoObl MOJy4YeHUs
TUIIUYHBIX [IPEICTABUTENEH PA3IMUHBIX KJIACCOB yIJI€BOJOPOIOB
(metana, 9TaHa, STUJICHA, alleTUIIeHa, OyTaaueHa-1,3, 6eH3ona).

— BBIABIATE T€HETUYECKYIO CBSA3b MEXKIY YIJIEBOJOPOJAMU H
MOATBEPKAaTh €€ HaJluuhe YpPaBHEHUSMU COOTBETCTBYIOLIUX
XUMHUYECKHX PEaKIHUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hOpMYIT
— XapakTepu30BaTh HCTOUHUKH YIJIEBOJOPOIHOTO ChIpbs (HEDTH,
OPUPOAHBIM ra3, yroip), CcHocodbl HX MepepaboTKu U
MPaKTUYECKOE IPUMEHEHHUE MOTyJaeMbIX MPOJAYKTOB.

— Hcnonb3oBaTh €CTECTBEHHOHAYYHBIE METOJABl IIO3HAHUSA —
MpoBeJieHue,  HaONIOJEHHE U ONHCAaHHE  XUMHYECKOIo
JKCHepUMeHTa (J1abopaTOpHBIE U IPAKTUYECKHE PAOOTHI).

— CnenoBaTh npaBuiiaM 06e30MacHoil paboThl B J1abopaTOpUH MPU
UCIOJIb30BAHUM XUMHUYECKOM MOCYAbl U 000OpYyIOBaHHUSA, a TAKKe
MpaBwiiaM OOpalleHus C BeIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIMSAMU TIO BBINOJIHEHHIO J1TAOOPAaTOPHBIX OMNBITOB U
MPaKTUYECKUX PabOT MO MOJIYYEHUIO U M3YyYEHUIO OpraHMYeCKHUX




U uX nepepadorka (3 )

Heptr u e€ mpoucxoxacHue. CriocoOmI
nepepaboTku  HePTH: MePETOHKaA, KPEKHUHT
(TepMHYECKHIA, KaTaJIMTHYECKUI ), HPOJIH3.

[TpoxykTsl mepepa®OTKH HEPTH, UX MPUMEHEHUE B
IIPOMBIIIICHHOCTH U B ObITy. KameHHBIH yrosp u
MPOAYKTHI €T0 MepepadboTKH.

JKCIepUMEHTAIbHbIE METOAbI H3y4YeHHsl BelleCTB
U UX NpeBpaleHuii:

JdemoHcTpanms.

— kosutekuuu «Hep1b» 1 «YT006),

— Busieo(pparMeHT «BynKaHU3aIMs PE3UHBDY.
JlaGopaTopHbIe ONBITHI.

— KadyeCTBEHHOE OIpeJielIeHue YIiiepoia U BOA0poaa
B OPTaHUYECKUX BEIECTBAX;

— O3HaKOMJIEHHE ¢ 00pa3liaMH IJIaCTMAacC, KayuyyKoB

U PE3UHBL;
— MOJEIUpPOBAaHHE MOJIEKYJ YIJICBOJOPOJOB H
raJIor€HONPON3BOAHBIX.

IIpakTnueckas padora.

Ne 1. IMomyuyeHue 3TuI€HA U U3YUYEHHUE €O CBOWCTB.
PacueTHble 3aga4mn.

oIpe/ieNIeHue MOJIEKYJISIPHON (bopmybl
OpPTaHUYECKOTO BEIIECTBA 110 MAaCCOBBIM  JIOJISIM
aTOMOB XMMHWYECKHX 3JIEMEHTOB;

— pacCyYCThl IO YPABHCHHUIO XUMHYECKOH PCAKIINHU.

BELIECTB.

— IlpexacraBnaTe pe3ynbTaThl SKCHEPUMEHTAa B (OpME 3amucu
YPaBHEHUI COOTBETCTBYIOUIMX PEaKLUMN U JEJIaTh BBIBOJBI HA MX
OCHOBE.

— IIpoBOANTE BEIUKCIICHMS 110 YPABHEHUIO XUMHUYECKOM pEaKLIUU.
CaMoCTOATENbHO IUIAHMPOBaTb M OCYILECTBISATH  CBOKO
IIO3HABATEIIBHYIO AEATEIbHOCTD; IPUHUMATh AKTUBHOE y4acTHE B
IpyNIoOBON y4eOHOW AeITEeTbHOCTH.

Pasnen 3. Kucjopojaconep:xanue opranny

eckue coequHenus (13 1)

Tema 1. Cnuptbl. PeHona

@)

IIpenenbHble OAHOATOMHBIE CHOUPTHI. MeTaHon
3TaHOJ: CTpOeHue, (QU3MUecKue U XUMHUYECKHE
CBOWCTBa (peakuMH C AaKTHUBHBIMH MeETallJIaMH,
rajJloreHOBOJIOPOIAMH, ~ TOPEHHUE),  IPUMEHEHHE.
Bonoponnas cBsa3b. [leficTBue mMeTraHona M 3TaHONa
Ha OpPraHU3M YeJIOBeKa.

MHOroaTroMHble  CIIUPTHI. OTUIIEHTTIUKONb |
TJIMLIEPUH: CTPOEHHE, (PU3NYECKHe U XUMHYECKHE

— PackppiBaTh CMBICT H3y4aeMbIX TMOHSATHH (BBIABIATH MX
XapaKTepHble MpPHU3HAKW), YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIONB30BAaTh  COOTBETCTBYIOIUE IIOHATHSA IIPU  OIUCAaHUU
COCTaBa, CTPOCHHMS U MPEBPALCHUI OPraHUYECKUX COEAUHEHHUI.

— MHcnonp3oBarh XMMHMYECKYH) CHUMBOJMKY [JIi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
(hopMys1 OpraHUYECKHX BEIECTB.

— YcTaHaBnIMBaTh NPUHAUIEKHOCTh BEHIECTB K ONPEACIEHHOMY




CBOMCTBa  (B3aUMOJEHCTBHE CO  IIEIOYHBIMU
MeTaJlJIaMH, KauyeCTBEHHas peaxius Ha
MHOTOaTOMHBIE CHHUPTHI). JleficTBUE Ha OpraHusm
YEJI0BEKa. IIpumeHeHue TIMLEpPUHA u
STUJICHTJIUKOJIS.
@enon. CrpoeHne MOJIEKYNbl, (u3HUecKue U
XuMHueckue cBoiictBa  (enHoma. TokcuyHOCTH
¢denona. [Ipumenenue genona.
Tema 2. AJpaeruabl. | AJIbIEeTUIBI u KemoHul. dopmanbaeru,
KapooHnoBbie KHCJIOTHI. | alleTalbJIETU/: CTpOCHHE, busnueckue "

Caoxnbie 3¢pupnl (7 4)

XMMHUYECKHE CBOMCTBA (peaklUu OKHUCIEHUS H
BOCCTAHOBJICHMSI, KauyeCTBEHHbIE peaxkuun),
MOJIyYEeHHE U IPUMEHEHHE.

Ayemon: cmpoenue, Qusuueckue u Xumuyeckue
ceolicmea (peakyuu OKUCIEHUS U 80CCIMAHOBNEHU),
nonyyeHue u npumMeHeHue.

OnHOOCHOBHBIE NpeebHbIE KApOOHOBBIE KHUCIOTHI.
MypaBbuHass M YKCyCHas KHCIOTBI: CTpOEHHE,
¢usnyeckue M XHUMHUYECKHE CBOWCTBa (CBOMCTBa,
oOmiue 1S Kjlacca KUCIIOT, peakliys dTepupUKaIum),
MIOJIyYEHUE M NPHUMEHEHUE. CreapuHoBasg U
OJIEMHOBAsl KUCJIOTHl KakK MPEICTaBUTEIN BBICHINX
KapOOHOBBIX KHUCJIOT. MpbUla Kak COJM BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHUCTBHE.
CrnoxHble >QUpBl Kak HPOU3BOJHBIE KapOOHOBBIX
KUCIOT. ['maponus cinoxkHbeiX 3¢@upoB.  JKupsbl.
I'mnponus YKUPOB. [Ipumenenne KHUPOB.
buonornueckas pois )KUPOB.

Tema 3. YrieBoasl (3 1)

VYrieBoasl: cocTaB, KiaccH(UKalus — yIJIEBOAOB
(MOHO-, 1U- ¥ TOJUCAXapHbl). I'moko3a —
MPOCTEUIINI MOHOCaXapHua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (PU3MYECKne W XWMHUYECKHE CBOMCTBa
(B3aumopeiicteue ¢ rugpokcugom  wmemam - (I1),
OKHCJIEHHE aMMHA4YHBIM PAacTBOPOM OKCHJIa cepedpa

KJIacCy 10 COCTaBy M  CTPOCHMIO, Ha3blBaThb HUX IO
CUCTEMaTUYECKOM HOMEHKJAType; IMPHUBOJUTH TpPHUBUAJIbHBIC
Ha3BaHUSl OTHEJbHBIX MPEACTABUTEIICH KHUCIOPOJICOAEPKAIIUX
COCINMHCHHH,

— XapakTepu3oBaTh COCTaB, CTPOCHHE, IPUMEHEHUE, (PU3UICCKUE

U XUMHYECKHE CBOWCTBA, BaKHEHIIME CHOCOOBI IOIy4eHUS
TUIIUYHBIX IIpeJICTaBUTENIEH pa3In4HbIX KJIACCOB
KHUCIOPOACOAEPKAIIMX ~ COEAMHEHUHl  (MeTaHola,  3TaHOIIA,
riuuiepuHa, ¢eHosna, GopMalbleruaa, aleTalbIeruaa, yKCyCHON
KHUCJIOTBI,  TJIIOKO3bl, Kpaxmaja, LEJUI0JI03bl);  BBIABIATH
TEHETUYECKYIO CBSI3b MEXKIY HUMU U IIOATBEPKAATH €€ HATNYKE

YPAaBHEHUSIMH  COOTBETCTBYIOIMX XMMHYECKHUX PpEAKUUH C

UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIL.

— OnwuceiBaTh COCTaB, XUMHUYECKOE CTPOCHHE W IMPUMEHEHUE
JKAPOB, XapaKTEPU30BaTh UX 3HAYCHUE IS KU3HEACATEIBHOCTH
OpPraHu3MOB.

— Oco3HaBaTh OINACHOCTh BO3JACHCTBUS Ha >KUBBIE OpPraHU3MBbI
ONpeAENEHHBIX OPraHUYECKUX BEUIECTB M MOSCHATH HA MpUMEpPax

CHOCOObl yMEHBIIEHUS U NPEJOTBPALIEHHMS] HX BPEIHOTO
BO3JICHCTBYS HA OPraHU3M YEJIOBEKa.

— Hcnonb30BaTh €CTECTBEHHOHAYYHBIE METOJbl ITO3HAHMS —
npoBeleHHe,  HaOJroJeHHe U ONHCaHWE  XHUMHYECKOTro

JKCIIepUMeHTa (J1abopaTOpHBIE U MPAKTHUUECKHE PAOOTHI).

— CriepoBaTh IpaBuiaM 6e30MacHOi paboTHI B 1aOOpaTOpUu MpH
WCTIOJh30BAHNU XUMHYECKON TOCYABI U 00OPYHAOBaHUS, a TaKKe
npaBuiIaM oOOpalleHHus C BeIeCTBAMH B COOTBETCTBUU C
WHCTPYKIHUSAMH  BBIIOJIHEHUS  JTAOOPAaTOPHBIX  OMBITOB U
MPAKTUYECKUX PA0OT MO MOJYYEHHUIO U M3YYEHHUIO OPraHUYEeCKUX
BEIIIECTB.

— IlpencraBnate pe3ynbTaThl SKCHEPUMEHTa B (opMe 3amucu
yYpaBHEHHI COOTBETCTBYIOIIMX PEAKIIUI ¥ JIeNaTh BHIBOABI Ha MX
OCHOBE.

— IIpoBOANTH BEIYUCIICHHS ITO YPABHEHHIO XUMHUYECKON PEaKIny.
— CaMOCTOSTENbHO IJIAHUPOBATh U OCYIIECTBIATH  CBOIO




(I),  BoccraHoBieHHE,  OpOKEHHE  TJIFOKO3bI),
HaXO0XXJICHHUE B npupoze, PUMEHEHHUE,
Ouosnoruueckas poib. Porocunre3. Ppykro3a Kak
H30MEp TIIIFOKO3BI.

Caxaposza — npeocmasumerv oucaxapuoos,
2UOPOIU3, HAXOHCOCHUE 8 NPUPOOE U NPUMEHEHUe.
Kpaxman u nemnono3a Kak NPUPOIHBIE MOJIHUMEPHI.
CrpoeHue kpaxmana u Lemnosio3pl. dusnueckue u
XUMHUYECKHE  CBOMCTBAa  Kpaxmaia  (THAPOIIHU3,
Ka4yeCTBEHHAsI PeaKIys ¢ HoJ0M).
JKCNepUMEHTAIbHbIE MeTO/Ibl H3YYeHUs BellecTB
U UX TpeBpaleHnii:

JlabopaTopHble ONBITHI.

— FOpEHHE CIHUPTOB;

— okucieHue sranona okcuaom meau (11);

— B3aMMOJCHCTBUE TIIHIEPUHA C THIPOKCUIOM MEIH
(1);

— OKHUCIJIGHHE aIbJETUI0B aMMHAYHBIM PAaCTBOPOM
okcuna cepedpa (1) u runpokcumom memu (I1);

— B3aMMO/JICUCTBUE Kpaxmaia ¢ HOJIOM.
IIpakTnueckas padora.

Ne 2. CpoiicTBa pacTBOpa YKCYCHOW KHMCIIOTBI.
PacyerHble 3a1a4u.

OIpezieIICHUE MOJIEKYJISIPHOM (hopmMyIbl
OpPraHMYECKOT0 BEIIEeCTBa IO MAaCCOBBIM JOJISIM
aTOMOB XUMHUYECKHX DJJEMEHTOB M 1O Macce
(00BEMY) IPOTYKTOB CTOPAHMSI;

— pacyeThl M0 YPaBHEHUIO XUMHUECKON peaKIlnu.

IIO3HABATEIIbHYIO AEATEIbHOCTD; IPUHUMATh AKTUBHOE y4acTHE B
IpyNIOBON y4eOHOW AeITEeTbHOCTH.

Pasnen 4. A3oTcoaepskamme opranudec

Kue coequHenus (3 4)

Tema 1. AMMUHBI.
Amunokucjaorbl. beaxku (3
)

Amunsl. Memunamun u anunun: cocmas, cmpoenue,
Qusuveckue u Xumuueckue ceoucmea (copemue,
g3aumooeticmsue ¢ 60001 U KUCTOMAMU).

AMMHOKHCTIOTBI Kak aM(OTepHbIE OpPraHUYECKUe
coequHeHNsT DU3NMYECKHE M XUMUYECKUE CBOMCTBA

- PaCKpBIBaTL CMBICJI H3YYaCMBIX MMOHSTHH (BBI?IBJ'ISITI) ux
XapaKTCPHBIC HpI/I3HaKI/I), YCTaHAaBJIMBAaTb HUX B3aUMOCBA3b,
HCIIOJIB30BaTh  COOTBETCTBYIOIIMEC  IIOHATHUA TIIPU  ONHMCAHHUU
COCTaBa, CTPOCHUA U HpeBpaH_[CHI/II\/'I OpraHU4YC€CKUux COeﬂHHCHHﬁ.

— MHcnonws3oBaTh XUMHUYCCKYIO CHUMBOJIMKY [JIA COCTAaBJICHUSA




AMUHOKHCIIOT (na npumepe TJIMLKHA).
buonoruueckoe 3HaueHre aMMHOKUCIIOT. [lenTumpl.
benku kak HpUpPOAHBIE  BBICOKOMOJIEKYJISIPHbBIE

coequHeHus. IlepBuuHas, BTOpUYHAs U TpPETHUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, J€HATYpalusl, KaUeCTBEHHbIE pPEaKlMKM Ha
OeKHU.

JKCIEePpUMEHTAJIbHbIE METO/AbI H3YYeHHS BellecTB
U MX NpeBpalleHuii:

JdeMoHcTpanum.

— IeHaTypaius 0eIKOB IPU HArPEeBaHUU;

— IIBETHBIE PEAKIIMH OEJIKOB.

MOJIEKYJSIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIEHHOMN)
(hopMyI1 OpraHMYECKHUX BEIICCTB.

— Omnpenenars NDPUHAUIEKHOCTh BELIECTB K OIPEACIEHHOMY
KJaccy II0 COCTaBy M  CTPOCHMIO, Has3blBaTb HUX IO
CHUCTEMATUYECKOM HOMEHKJIaType; IPUBOAUTH TPUBUAJIBHBIE
HAa3BaHUs OTACJIbHBIX IIPEICTABUTEIICH.

— XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHHE, (PU3NYECKHE
U XUMHYECKHE CBOWCTBA, BAKHEHIIME CHOCOOBI IOIyYEHUS
TUIUYHBIX  IIPEACTABUTEICH  a30TCOAEPXKAIUX  COCAVHEHHNI
(rmunuHa 1 OENKoB).

— IloscHAT, Ha npuMepax 3HAuYeHUE OEIKOB JI OpraHu3Ma
YEJI0BEKa.

— Hcnonp30BaTh €CTECTBEHHOHAy4YHbIE METOJBI IO3HAHMS —
HaOJII0/1aTh ¥ OIIUCBIBATH JEMOHCTPALIMOHHBIN IKCIIEPUMEHT.

— CaMOCTOATENBHO IUIAHUPOBAaTh M OCYHIECTBIIATH  CBOKO
IIO3HABATEJIbHYIO IEATEIBHOCTD; IPUHUMATh aKTUBHOE Y4acTHE

B IPYNIIOBOH y4eOHOM €A TeIbHOCTH.

Paspea. S. BeicOkoMOJIeKYJISpHBIE

coequHeHus (2 4)

Tema 1. TIlmacTmaccsl.
Kayuyku. BosokHna (2 4)

OCHOBHBIE TOHATHS XUMHMHM BBICOKOMOJIEKYJISIPHBIX
COEMHEHHUI: MOHOMEp, TOJUMEpP, CTPYKTYpPHOE
3BEHO, CTETICHb MOJIMMEPU3ALIIH, cpenHsis
MoJieKyisipHass Macca. OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —
MOJINMEPU3aLs U TOJIUKOHICHCAIIHSL.

IInacmmaccuol (noausmuieH, NOIUNPONUTIEH,
NOAUBUHUAXIOPUO, noaucmupon). Hamypanvuei u

cunmemuyeckue KayyyKu (6ymaoduenosulil,
XJIOPONPEHOBbIl U U30NpeHosblll).  Bonokua:
Hamypanvhbie (xn0nok, wepcmo, WENK),

UCKYCCMBEHHble (ayemamHoe BO0N0KHO, BUCKO3a),
cuHmemuyeckue (Kanpou u 1a6Cam,).
SKCﬂepHMeHTaJILHI)le METO/AbI U3YUYCHHUA BEIIECTB
U UX NpeBpalleHuii:

JemMoHcTpanus.

— Buagers n3y4aeMbIMU XMMHUYECKUMH MOHATUSAMU: PACKPBIBATH
CMBIC]I H3Y4Ya€MbIX MOHATUH W TPUMEHSATH 3TH TOHITUA TPHU
ONMCaHUM  COCTaBa M  CTPOCHUSA  BBICOKOMOJIEKYIISIPHBIX
OPTaHWYECKUX BEIECTB, JJIsi OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUI.

— Hcrnonp30oBaTh XMMHYECKYIO CHMBOJIMKY I COCTaBJICHHUS
CTPYKTYpHBIX ~ (OpPMYNT BEIIECTB M ypaBHEHUN peakuui
MOJMMEPHU3ALNU U TTOJIMKOH/ICHCAIUH.




— O3HaKOMIICHHE C O6p8,3HaMI/I IMPHUPOJHBIX
HCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAy4YKOB.
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11 K/TACC. OBLIJAA H HEOPTAHUYECKAA XUMUA
(1 uac 6 neoento, écezo 34 uaca)

HaumeHoBaHue pa3jie/ioB
U TeM y4eOHOro npeaMmera,

IIporpamMmmHoe conepixanue

OcHoBHbBIE BHABI 1eSITEJILHOCTH oﬁyqamumxcﬂ

KOJIU4€eCTBO 4acos,
OTBOJUMOE HA 170.¢
u3yueHue

Pa3nen 1. Teopernueckue ocHoBbI XumMum (13 4)
Tema 1. Ctpoenne | Xumuueckuii anemeHT. AToM. Sfnpo aroma, | — PackpbiBaTb CMBICH H3y4aeMbIX MOHSTUN (BBIABIATH HX
aromoB. Ilepuoamueckuii | U30TOIBI. OneKTpoHHas 000JI0YKa. | XapaKTepHbIE MPU3HAKH), YCTAHABIMBATh UX B3aUMOCBSI3b.
3akoH u [lepumoauyeckasi | DHEpreTUUYeCKUe ypOBHH, MOIYpOBHU. ATOMHbIE | — PackpbiBaTh cMmbIca mepuogudeckoro 3akona J[.M.
cucremMa XHMHYeCKHX | opoutamu, s-, P-, d-smementsl. OcobeHHocTH | MeHeneeBa U JEMOHCTPUPOBATH €0 CHCTEMATH3HPYIOLIYIO,
3JIEMEHTOB J.W. | pacipenienieHuss 3JIEKTPOHOB MO OpOUTAISIM B | OOBSICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKLIUU.

MemnpeneeBa (3 1)

aTOMax »3JIEMEHTOB IIEPBBIX YETBIPEX MEPHUOMOB.
DneKTpoHHask KOHQUTYpalusi aTOMOB.
[Tepuoanueckuii 3akoH u [lepuonnueckas cucrema
xumudeckux deMenToB .M. Menneneesa. Csi3b
MEpUONYECKOTO 3akoHa U Ilepuogmueckoit
CHUCTEMBI

xumuueckux a3neMeHToB .M. MengeneeBa ¢
COBPEMEHHON  TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTHU U3MEHEHUS CBOIICTB
XUMHYECKUX DJIEMEHTOB 1 00pa3yeMbIX HWMH
MPOCTBIX U CIIOKHBIX

BEIIECTB TIO TpyNIaM W TEepUoJaM. 3HAaYEHUE
MEPUONYECKOT0 3aKOHA B Pa3BUTUH HAYKU.
JKCNepuMeHTATbHbIE MeTOAbl H3Y4YeHUs

—  XapakTepu3oBaTb  DJJIEGKTPOHHOE CTPOCHHE  aTOMOB
XUMHUYCCKUX D3JICMCHTOB 1 - 4 HepI/IOIIOB, I/ICHOJ’II)SYS[ IIOHATUS
«s-, Pp-, d-37MeKTpOHHBIE OPOHTANN», «IHEPrETHUCCKUE
YPOBHI.

— OOBICHATH 3aKOHOMEPHOCTH  HM3MEHEHUS  CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 110 nepnoz[aM 158
rpynnam I[lepruoanueckoi CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB
. . Menneneesa.




BelleCTB U UX NMPeBPaALleHUI:

JdeMoHcTpanum.

— Buagsr Tabmun «Ilepuogmdeckas cucrema
xuMudeckux dyemMeHToB JI.M. Menaeneeray.

Tema 2. Crpoenue
BellecTea. MHorooopasue
BelecTB (4 4)

Ctpoenue BemiecTBa. XHUMHYECKasi CBS3b. Bujbl
XUMHUYECKON CBS3U (KOBaJCHTHas HEMOJISIpHAS U
MoJIApHAasi, MOHHAsA, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHUs KOBICHTHOW XWUMHYECKOW CBSI3U
(oOMeHHBIHT u JIOHOPHO-AKIICTITOPHBIN ).
Bonoponnas CBSI3b. BasnieHTHOCTSB.
DnexTpooTpunaTenbHOCTh. CTENeHb OKHCICHUS.
WoHbI: KaTHOHBI ¥ AHUOHBHI.

BemectBa MONEKYISIpHOTO W HEMOJIEKYISIPHOTO
CTpOEHHUs. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunsl KpuCTaIIMYECKUX PEMETOK U CBOMCTBa
BEIILIECTB.

[TonsiTre o qucnepcHbIX cucteMax. VcTuHHBIE U
KOJIJIOUTHBIE pacTBOPBHI. KonuuecTBennbie
XapaKTepUCTHKU pacTBOpPoB (MaccoBas JOJS
BEIIIECTBA B paCTBOPE).

Knaccudukanus HEOPraHUYECKUX COEAMHEHHIA.
Homenkiarypa HEOPTaHUYECKUX BEIIECTB.
I'eneTnyeckasi CBsI3b HEOPraHMYECKUX BEILECTB,
MIPUHAUISKAIUX K PA3TUYHBIM KJIaCCaM.

JKCHEePUMEHTAJIbHbIE  METOAbI  H3yYeHHusi
BelleCTB M MX MpeBpalleHuii:
JdeMoHcTpanum.

— MOJIENU KPUCTAJUNIMYECKUX PEUIETOK;
PacuyerHnsble 3agaun.

— paC'-IeTI)I C UCITOJIb30BAHUECM ITOHATHUA «MaACCOBast
JIOJIsI PACTBOPEHHOIO BELIECTBAY;

— PackpbIBaTh CMBICIT W3y4aeMbIX MOHSATHN (BBLICIATH WX
XapakTepHble NPHU3HAKH) U TMPUMEHATH 3TH TMOHATUS TNpPU
OTIMCaHUU COCTaBa M CTPOCHHs BEIIECTB, NJIsI OOBSCHEHUS
OTJICTbHBIX (DAKTOB U SIBIICHUH.

— Omnpenenarb BHIBI XWMHUYECKOW CBS3M (KOBAJICHTHOM,
MOHHOH, METaJNINYECKOU, BOJIOPOAHON) B COEIMHEHUSAX; THUII
KPUCTAJUTMYECKON PEeIETKY KOHKPETHOTO BEIIECTRA.

— OmnpenensiTh BAICHTHOCTb W CTENEHb  OKHUCICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIMHECHUSIX Pa3IMYHOIO COCTaBA.
— IIpoBOaUTH BBIYKMCIECHUS C MCHOJIB30BAHUEM TOHSTHUS
«MaccoBas JI0JIs1 BEIIECTBA B paCTBOPE.

Tema 3. XuMudeckKue
peakuuu (6 1)

XyuMHUYECKass — peakuusl. Knaccudukanus
XUMUYECKUX PpEaKUUid B HEOPraHUYECKOW U
OpPraHMYEeCcKON XUMUHU. 3aKOH COXPAHEHHS] MacChl

— OOBICHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM peakiuu
OT Pa3IUYHBIX (PaKTOPOB.
— Onmnpenensate  XapakTep

CMCUICHUA XUMHUYECKOI'O




BELIECTB; 3aKOH COXPAaHEHUS U TMpeBpallleHUs
SHEPTUU NMPU XUMUYECKUX PEAKITUSAX.

Ckopocth  peakuuu, €€  3aBUCUMOCTb  OT
pa3nu4HbIX  (pakTopoB. OOpaTUMBbIC pPEaAKITHH.
Xumuyeckoe paBHOBecue. DaKTOphI, BIUSIOLINE
Ha  COCTOSHHE  XHUMHUYECKOIO  PaBHOBECHSI.
[Tpunmun Jle [latense.

OnexkTponutuyueckas auccoruanus. CuiabHBIE U
ciabpie aekTponuThl. Cpena BOAHBIX PacTBOPOB
BEIIECTB: KHUCJAs, HEWTpalibHasA, WIENO4YHas. B
6000po0HbILL  nokazamenv  (pH)  pacmeopa.
Peakiun HMOHHOTO oOMeHa. T'uoponus
OpP2aHU4eCKUX U HeOpP2AHUYECKUX 8eLecms.
OKHCIUTENEHO-BOCCTAHOBUTEIHLHBIC peaxuu.
Illonamue 06  snekmponuze  pacniasos  u
pacmeopoé coneu. [lpumenenue snekmpoausa.

JKCHEePUMEHTAJIbHbIE  METOAbI  H3yYeHHusi
BelleCTB M MX MpeBpalleHuii:

JdeMoHcTpanum.

—  pa3joXeHHWe  IepoKcuiga  Boaopoja B

MPUCYTCTBUH KaTaJln3aTopa.
JlaGopaTopHbie padoThI.

— MPOBEICHNUE PEAKINII HOHHOTO 0OMEHa;

— OIIpENENICHUE Cpefpl PacTBOPOB BEILECTB C
MTOMOUIBIO0 YHUBEPCAIBHOIO UHAUKATOPA.
IIpakTnyeckas padora.

Ne 1. BnusiHue pa3inuuHbiX (akTOpoB HA CKOPOCTh
XUMHUYECKOHN pPEaKIINH.

Pacyernble 3a1a4m.

— pacy€Thl 10 YPAaBHEHMSIM XUMHUYECKUX PEAKIHMH,
B TOM YHCJI€ TEPMOXHUMHYECKUE PACUETHI.

paBHOBECHsS B 3aBUCUMOCTH OT BHEIIHErO BO3JCHCTBHUSA
(npunuun Jle HlaTense).

— CocTaBiATh ypaBHEHUS pEaKkLMHd pPA3JIMYHBIX THIIOB;
IIOJIHBIE W COKpAILUEHHBIC WOHHBIC YPAaBHEHMs peakluil,
YUUTBIBasl YCJIOBMsI, IPU KOTOPBIX 3TH pEaKUUU HUAYT A0
KOHIIA.

— IlongTBepknarh CyIIECTBOBAHME TI'€HETUYECKOH CBS3U
MEXKJy HEOPraHMYECKMMH  BEUIECTBAMU C  IIOMOLIBIO
YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH.

— [IlpoBomuth, HaOMIOAATH U OMUCHIBATH XUMHUYECKUU
9KCIIEPUMEHT: 110 OINPEACIEHUIO CPelbl BOJHBIX PACTBOPOB
BEIECTB, BBIIBICHUIO YCIOBUM IPOTEKAHWS  PEaKLMU
MOHHOTO OOMEHA, W3YYEHUIO BIUSHHS PAa3IUYHBIX (PaKTOpoB
Ha CKOPOCTb pEaKIMil.

— CilenoBarh npaBuiaM IOJIB30BAHUSA XUMUYECKOW MOCYIOM
¥ J1abopaTOpHBIM 000PYI0BaHUEM.

— IlpencraBnsaTe pe3ysbTaThl XUMUYECKOTO IKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKIUi U
JieNaTh BBIBOJIBI HA MX OCHOBE.

— IIpoBOIWTH BBIYUCIIEHHUS II0 YPAaBHEHUSAM XUMHUYECKHUX
peakuuii, B TOM YUCJI€ TEPMOXUMHUYECKUE PACUETHI.

Pa3nen 2. Heoprannueckasi xummus (17 u)

Tema 1. Metasibl (6 1)

Meranibl. Ilonoxenue
[lepnonnueckon CUCTEME

MCTAIJIIOB B
XUMHUYECKUX

— PackpbiBaTh CMBICIT H3y4yaeMbIX MOHATHH (BBLACTATH HX
XapaKTepHble TNPU3HAKM) WU TNPUMEHSATh OTH MOHSITHUS NpPU




aseMeHTOB. OCOOCHHOCTH CTPOCHHUS JICKTPOHHBIX
00oJo4yek atoMoB MeTayuioB. O0mme duznyeckue
CBOWCTBa MeTaIOB. [IpHMeHeHHe MeTalioB B
ObITy, mpupogae u TexHuke. CIUIaBbl METaUIOB.
DJIEKTPOXUMHUYECKUHN Psifi HAIPSIKEHU METaJlIOB.
OO6mre crocoOs! monydeHus MetamioB. Kopposus
MeTa/uioB. CriocoObl 3aIUThI OT KOPPO3HUH.

OOmass XapakTepUCTHKAa METAJUIOB  TJIABHBIX
MOATPYIII (IA-rpymma, ITA-rpynma)
[Teproanaeckoit CUCTEMBI XUMHUYECKHIX

AJIEMEHTOB. AJFOMUHUNA. AMQOTEpHBIE CBOMCTBA
OKCH/Ia U TUJIPOKCH]IA AJTFOMUHHUS.

OOmiass xapakTepuUCTUKa METaUIOB TMOOOYHBIX
noarpynn (b-rpynmn) Ilepuoanueckoil cuctembl

XUMHYECKHX JJIEMEHTOB: MeIb, IIMHK, XPOM,
JKene3o. BakuHeilmne COSAMHCHUS  METAIOB
(OKCHUIBI, TUAPOKCH]IBI, COJIH).
IKCNePUMEHTAIbHbIE METOIbI U3y4eHust
BEIeCTB M X NMpPeBPalIeHUIi:

JdemoncTpanuu.

— KoJuieKIus «MeTaibl ¥ CIIaBbDy.
JlaGopaTopHbIe ONBITHI.

— B3aUMOJICCTBHE THJIPOKCHUIA QITIOMUHHUS C
pacTBOpaMH KUCIOT U LIEI0YEH;

— KaueCTBEHHBIC PEAKIUM HAa KaTHOHBI METAJJIOB
IIpakTnyeckune padoThI.

No 2. PemreHwe SKCIEPUMEHTAIBHBIX 3a7ad 0
Teme «MeTamb.

PacuerHble 3agaum.

— pac4€Tbl Macchl (00bEMa, KOTHUECTBA BEIIECTBA)
MPOJIyKTa PEaKIuH, €CIN OJHO M3 BEIIECTB JaHO B
BHJIE pPAacTBOpa C OMNpEeeIEHHON MaccCOBOM JoJiei
PacTBOPEHHOTO BEIIECTBA.

ONHMCaHUM COCTAaBA U CTPOEHUS BEIIECTB, AN OOBSICHEHUS
OTJENBHBIX (DAKTOB U SBICHUA.

— OOBACHATH 001I1Ee 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
3JIEMEHTOB — METAJIOB U UX COCIMHEHUM C Y4ETOM CTPOCHHUS
UX aToMOB M noynoxeHHsa B Ilepuonmyeckoil cucreme
xumuueckux anementoB .. Menieneena.

— XapakTepuszoBaTrh (ONMUCHIBATh) OOIIME XUMHYECKHE
CBOMCTBA  METaIOB, HUX  BaXXHEWIIUX  COCAUHCHHI,
HNOJITBEPXKJash ATO  OMNHCAHME [pUMEpaMu  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYCCKUX pEaKIUW; MPUMCHCHHE

METaJUIOB B pa3IMYHBIX 00JacTAX, a TAK)KE UCIIOJIb30BaHUE UX
JUISL CO31aHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTHM.

— OnuceIBaTh COCOOB! 3aIIUTHI METAIUIOB OT KOPPO3UH.

— PackpeiBathb CYIIHOCTh OKHUCIIUTENb-HO-
BOCCTAHOBUTENIBHBIX PpEAaKLUH IOCPEICTBOM COCTABIICHUS
JIEKTPOHHOIO OajaHca 3TUX PEAKIHH.

— IlpoBoauTh peakuuy, NOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA M3Yy4aeMbIX BEIIECTB; pPACIO3HABATH OIBITHBIM

NyTéM  HOHBl METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax.

— HabGmiomate u omnuchiBaTh JEMOHCTPALIMOHHBIE OIBITHI;
IPOBOJUTE M  OINMUCBHIBATHL  XUMHUYECKHH  DKCIIEPUMEHT

(J1abopatopHbI€ U MTPAKTUYECKHE PAOOTHI).

— IlpencTaBnarh pe3ynbTaThl XUMHUYECKOTO JKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKIUi U
JienaTh

BBIBOJIBI HA X OCHOBE.

— CrenoBath MpaBUiiaM TMOJB30BAHUS XUMUYECKOW MOCYIOM
1 1a00paTOPHBIM 000PYIOBAHHUEM.

— IlpoBOAWUTH BBIUMCICHHUS MO YPAaBHEHUSM XUMHYECKHX

peaKkuuid.
— CaMoCTOATENbHO IUIAHUPOBATH MU OCYIIECTBISITH CBOIO
ITIO3HAaBATCIbHYIO JCATCIIBHOCTD, IpUHHUMATh aAKTHUBHOC

y4acTHE B TPYIIOBOM Y4eOHOM NESTEIbHOCTH.




Tema 2. Hemeramianl (9 u)

Hemeramnsr. Ilonoxenue HEMETaJIJIOB B
[Tepuoanueckoit cuCTEME XUMUYECKUX JIEMEHTOB
.M. MeHnneneeBa M OCOOCHHOCTH CTPOCHUS
atoMoB. Du3NYecKHWe CBOMCTBA HEMETAJJIOB
Annorponust HEMETAJIJIOB (Ha npuMepe
KHCIIOpoJia, cephl, (hocdopa u yrieposa).

XuUMU4YecKrue CBOMCTBA BaKHEHIINX HEMETAIIOB
(ranmoreHoB, cepbl, a3ora, docdopa, yriepoga u

KpeMHHS) HW HX  COeAMHEHUH  (OKCHJOB,
KHUCJIOPOJICOACPKAIIUX ~ KUCIOT,  BOJOPOJIHBIX
COCIMHCHHM ).

[IpumeHeHne Ba)XKHEHIIMX HEMETAUIOB M UX
COCTUHEHUH.

JKcnepuMeHTAIbHbIE METOIbI HU3yuyeHust
BelleCTB U X NMPeBPaAILeHUI:

JdeMoHcTpanum.

— 00pa31ibl HEMETAIIOB;

— B3aUMOJICMCTBHE MO C a30THOW KHCIOTOM
Pa3INYHON KOHIICHTPALINH;

JlaGopaTopHbIe ONBITHI.

— KAYeCTBEHHbIE pEaKIMU Ha AaHUOHBI U KaTHOH
aMMOHHS;

— B3aMMOJIEWCTBHE THJPOKCHJA QIIOMHHHS C
pacTBOpaMH KUCIIOT U LIEN0YEH;

— Ka4eCTBEHHbIE PEaKIMU Ha KaTUOHBI METaJUIOB
IIpakTnyeckune padoThI.

Ne 3. PemreHne 53KCIEpUMEHTANBHBIX 3aJa4 IO
teMe «Hemeramiby;

PacuerHble 3a1a4u.

— pacy€Thl Macchl BellecTBa WM 00bEMa Ta30B 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00bEMY OJJHOTO M3 YYaCTBYIOUIMX B pEaKIUH
BELIECTB;

— pacuéTsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)

— PackpbiBaTh CMBICHT H3ydaeMbIX HOHATUH (BBIOEIATH HX
XapaKTepHbIe TPU3HAKM) U IMPUMEHATh 3TH NOHATHUS IpU
ONHMCaHUM COCTAaBA U CTPOCHHUS BEUIECTB, A OOBSICHEHUS
OTJENBHBIX (DAKTOB U SBICHUA.

— OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHHM CBOICTB
HEMETAJUIOB U MX COCIMHEHUM C Y4ETOM CTPOCHUS UX aTOMOB
u nonoxeHus B llepuoauueckod cucTeMe XUMHUYECKHX
3JIEMEHTOB

J.1. Menneneena.

— XapakTepu3oBaTh (ONMHCHIBATH) OOIMIME XUMHYECKUE
CBOWCTBA HEMETAJUIOB, HX BAXHEHWIIMX COCIMHEHMH,
HNOJATBEPXKJIasi ATO  OMNHMCAHME MpUMEpPaMU  ypaBHEHUU

COOTBETCTBYIOLMX XUMUYECKUX peaKIuil.

— XapakTepu3oBaTh BIUSHUE HEMETAJUIOB M MX COCTUHEHUI
Ha J)KHMBbIE OPraHU3Mbl; OMMCHIBATH IPUMEHEHUE B PA3IUYHBIX
00JIaCTSIX MPAKTUYECKOH IEATETLHOCTH YEIIOBEKa.

— PackpbIBaTh CyIIHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEACTBOM COCTABIICHHS DJIEKTPOHHOTO OanaHca
3TUX PEAKIUH.

— IIpoBoauTh peakuuu, MOATBEPXKAAIOLINE XapaKTepHbIE
CBOWCTBAa M3yYaeMbIX BEIECTB; pPACMO3HABATH OMBITHBIM
yTEM

AQHMOHBI, PUCYTCTBYIOIINE B BOJHBIX PACTBOPaX.

— HabGmonate © onMchIBaTh JE€MOHCTPAL[MIOHHBIE OIIBITHI;
MPOBOJUTh M  ONHCHIBATH XHUMHUYECKHH  AKCHEPUMEHT
(;1abopaTopHbIe U IPAKTUYECKHE PAOOTHI).

— IpencraBnsaTh pe3ynbTaThl XUMHYECKOTO SKCIIEPUMEHTa B
(dopme 3amucH YpaBHEHUH COOTBETCTBYIOIMX pEaKUUd U
JIeTIaTh BRIBOJIBI HA HX OCHOBE.

— CrnenoBath npaBuJiaM MOJb30BaHUS XMMHUYECKOU MOCYIO0M
1 1a00paTOPHBIM 000PYIOBAHHUEM.

— IIpoBOANUTH BBIYMCIEHUS IO YPABHEHMSIM XMMHUYECKHUX
peaKkuuid.

— CaMOCTOSTeNIbHO TUIAHUPOBAaTh W OCYHIECTBISTH CBOIO




IpoaAYKTOB pe€aKuur, €CJIM OJHO K3 BCHICCTB

MMEET NPUMECH.

Tema 3. CBs3pb
HEOPraHUYeCKUX "
OpPraHMYecKMX  BellecTB
(29)

Heopranvueckue ©  OpraHM4eCcKU€ KHUCIIOTHI.
Heopranvnueckue u OpraHu4eckue OCHOBAHHMS.
AMdoTepHble HEOPraHWYECKHE M OPraHHUYECKHE
COCIMHECHMUSI. T'eneTnueckas CBSI3b
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB.

IIO3HaBaTCIbHYIO JCATCIIbBHOCTD, IIpUHUMATb AKTUBHOC

y4acTHUE B TPYIIOBOM YIeOHOM NESTSIILHOCTH.

Pasznen 3. Xumus u xku3ub (4 4)

Tema 6. XuMus M KU3HDL
(4 4)

Ponp xumum B oOecre4eHUH HSKOJIOTUYECKOH,
SHEPreTUYeCKO © MNUIIeBOH  Oe3omacHOCTH,
pazButuum MeaunuHbl.  [loHATHE O Hay4dHBIX
METOJIaX TO3HAHMUS BELIECTB U XMMHUYECKUX
peaKiui.

[IpencraBnenns 00 OOMMX HAYYHBIX MPUHIUIIAX
MIPOMBILIIEHHOTO MOJIyYEeHUS BAKHEUILINX
BELIECTB.

UYenoBek B MHUpE BEUIECTB U MaTEpHUAJIOB:
BaXKHEIINe CTPOUTENbHBIE MaTepuabl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPacKH, CTEKIIO,
KepaMuKa, MaTepuaibl  JUid  3JEKTPOHUKH,
HAaHOMAaTepHaJlbl, OPraHUYECKUE M MHUHEPAJIbHbIE
y100peHus.

XuMuss WM 340pOBbE  UENOBEKAa:  IIpaBHIIA
UCIIOJIb30BAaHUS  JIEKAPCTBEHHBIX  IPENaparos;
IIpaBuJIa 6€e301acHOro HCIIOJIb30BAHUSA
npenaparoB OBITOBOM XWMHUU B TIOBCEIHEBHOMU
KU3HU.

— PackpbiBaTh pojib XMMHUHU B DPELICHUH SHEPreTUYECKHUX,
CBIPDBEBBIX M  JKOJOTMYECKMX TpoOJeM dYeJoBeYecTBa,
OIMCBIBaTh OCHOBHBIC HAINpPaBJICHUS Pa3BUTUS XUMUYECKOMH
HAyKHU U TEXHOJIOTHH.

— llpumensars npaBuia Oe3omacHoro oOpamieHus ¢
BEIIECTBAMM, HCIIOJIb3YEMBIMH B IIOBCEAHEBHOW JKU3HH,
OpaBUiIa TOBEIEHUS B LENIAX COEpexeHus 3/10pOBbs
Y OKPYKAIOIIEH TPUPOIHOU CPEJIbL;

IOHUMAaTh BpeJ (OMAacHOCTb) BO3JEHCTBUS Ha IKUBBIC
OpraHM3MBbl OIpENEIEHHBIX BEIIECTB, CMBICI IOKa3aTens
ITAK, mosicHATh Ha mpuUMepax CrocoObl YMEHBIICHUS U
MIPEIOTBPALLEHUS UX BPEIHOTO BO3ACUCTBHUS.

— AHanu3upoBaTh U KPUTUYECKH OIEHHMBATh MH(OPMALUIO,
CBS3aHHYIO C XMMUYECKMMHU IpOLlecCaMU U UX BIMSHUEM Ha
COCTOSTHUE OKPY’KAIOLIEN CPEIbl.

— Hcnonb3oBaTh MOJSyuyeHHBbIE 3HAHUS U MPEACTABICHUS O
chepax  JEATEIBHOCTH,  CBA3aHHBIX C  HaykKoH U
COBPEMEHHBIMH TE€XHOJIOTHSIMH, KaK OCHOBY JUIsl OPUEHTALUU
B BbIOOpE cBOEH OyyIiei mpodeccuoHanbHON 1A TeIbHOCTH.
— IIpunumaTh ydactue B 0OCyKIE€HUHU NMPOOIeM XUMHUYECKOM
u 9KOJIOTMYECKON HaIPaBJIEHHOCTH, BBICKAa3bIBaTh
COOCTBEHHYIO MO3ULHUI0O 1O TMpodieMe U mpeajararb
BO3MOXKHBIE IIYTH €€ PEIICHHUS.




TEMATUYECKOE INTAHUPOBAHMUE (2-oii BapuaHT)

10 kaacce
Ne HaumenoBanue pasgeqoB U T1eMm | KosmyecTBo 4yacoB jiekTpoHHbIe  (HU(DPOBLIE)
n/n NPOrpamMmbl Bcero KourtpoJbHbie I[IpakTHyeckune o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pasnen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMUM
11 [Ipeamer opranuueckoit xumuu. Teopus | 3 POII
CTPOCHHS OpraHMYecKuX BemecTB A.M. https://resh.edu.ru/subject/29/10/
bytneposa
Hmozo no pazoeny 3
Paznen 2. YriaeBoaopoanbl
2.1 [IpenenbHbIe yrieBOAOPOABI — AJIKAHBI 2 POII
https://resh.edu.ru/subject/29/10/
2.2 HenpenenbHble yriieBoIOpOabl: alKEHBI, | 6 POII
AJIKaUEHb], aJTKHHBI https://resh.edu.ru/subject/29/10/
2.3 ApomaTnueckue yrieBogopoabl 2 POIII
https://resh.edu.ru/subject/29/10/
2.4 [IpupoiHbIE UCTOYHUKHU YTIEBOAOPOJIOB H | 3 POl
uX nepepaboTKa https://resh.edu.ru/subject/29/10/
Hmozo no pazoeny 13
Pasnen 3. Kucsopoaoconep:kanmye oprannyeckue coeinHeHust
3.1 Cnuprel. ®eHon 3 PoII
https://resh.edu.ru/subject/29/10/
3.2 Anpnerunpl.  KapOoHOBBIE — KUCIOTHL | 7 PoII
CrnoxxHbIe 3upsI https://resh.edu.ru/subject/29/10/
3.3 VrieBoasl 3 POIII
https://resh.edu.ru/subject/29/10/
Hmozo no pazoeny 13
Pa3ned 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKUCTOTHI. benku 3 POII
https://resh.edu.ru/subject/29/10/
Hmozo no pazoeny 3
Pasnen S. BeicOKOMOJIEKYISIpHbIE COCAUHEHUS
5.1 | Inactmaccel. Kayuyku. Bonokna. |2 | POIII



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

Hmozo no pazoeny 2
Oowee Koiuuecmaeo uacos no | 34
npozpamme
11 knace
Ne HaumenoBanme pasgesoB u  1em | KosimuecTBo yacos JiekTpoHHbIe  (HU(DPOBLIE)
n/n NMPOrpaMmblI Bcero KoHTpoJbHbIe IIpakTH4eckne o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3znen 1. Teopernueckue 0CHOBBI XUMHH
1.1 Crpoenue atomoB. [leproaudeckuii 3aKoH | 3 0 0 POII
u Ileproanueckass CUCTEMa XHMHYECKHX https://resh.edu.ru/subject/29/11/
anemenToB JI.M1. Menaeneena
1.2 Crpoenue BemectBa. MHorooOpasue | 4 0 0 PoII
BEILICCTB https://resh.edu.ru/subject/29/11/
1.3 XUMHUYECKUE pEeAKIUU 6 1 1 POII
https://resh.edu.ru/subject/29/11/
Hmozo no pazdeny 13
Pasnen 2. Heoprannueckas xumusi
2.1 Mertabl 6 0 1 POIII
https://resh.edu.ru/subject/29/11/
2.2 Hemeramnsr 9 1 1 POIII
https://resh.edu.ru/subject/29/11/
2.3 CBs3b OpPraHUYECKUX W HEOPTaHUYECKHX | 2 0 0 POII
BCIIICCTB. https://resh.edu.ru/subject/29/11/
Hmozo no pazoeny 17
Pa3gen 3. Xumus u Ku3Hb
3.1 XUMHUS U )KU3HB 4 0 0 POII
https://resh.edu.ru/subject/29/11/
Hmozo no pazoeny 4 2 3
Oowee Koniuuecmaeo uacoe no | 34

npozpamme



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

Y4eOHO-MEeTOINYECKUI KOMIUIEKT JJIsi u3ydeHus kypca xumun B 10 — 11 kimaccax 6a30BOro ypoBHs,
CO3JIaHHBIN aBTOPCKUM KOJUIEKTUBOM noj pykoBoicTBoM O. C. I'abpuernsHa, coIepkKHUT, KpoMe y4yeOHbIX
nocoOuii, yaeOHO-METOINYECKHE U TUAAKTUIECKHE TTOCOOuSI.

10 KJIACC
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. I'a6puensa O.C. Xumus. 10 kmacc: yue6. s o01meodpa3oBaT. opraHu3anuii: 6a30Bblid YPOBEHb /

O.C. TI'abpuensu, U.I'. Octpoymos, C.A. CnagkoB. — M.: IIpocBemenue, 2019.
METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1. O.C. Taopuensn, U.I'. OctpoymoB, N.B. AkcénoBa. Xumusa. 10 kmacc. ba3oBelii ypOBEHb.
Metoanueckoe ocodue.

2. O C. I'abpuensn, C.A. CnaakoB. Xumus. 10 kiacc. ba3oBblit ypoBenb. Pabouas Terpasp.

3. O.C. I'abpuensH, U.B. Tpuryduak. Xumus. 10 kiacc. 3a1aqHuk.

4. DnextpoHHas hopma yueOHUKA.

11 KJIACC
OBS3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. I'a6puensu O.C. Xumus. 11 kmacc: yue6. 11 o6meodpazoBaT. opranuzanuii: 6a30Bblil ypOBEHb /
O.C. T'abpuensn, U.I'. Octpoymos, C.A. Cnankos. — M.: IIpocsemenne, 2020.
METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
1. O.C. T'abpuenss u ap. Xumus. 11 kiacc. ba3zoBelii ypoBeHb. MeTonnueckoe nocodue.
2. O.C. I'abpuensn, C. A. CnankoB. Xumus. 11 knacc. ba3oBelil ypoBenb. Pabouas tetpanb.
3. O.C. I'abpuensH, U.B. Tpurybuak. Xumus. 11 kimacc. 3agauHuk.
4. DnexkTpoHHas Gpopma yueOHHUKa.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

1. IHTepHeT-pecypchl HA PYCCKOM sI3bIKE

1. http://www.alhimik.ru TIpeacTtaBieHsl cieayrooume pyOpPUKH: COBETHI aOHTYpPHEHTY, YUHTEIIO
XUMHH, CIPABOYHUK (O4EHb Oousblias moaOopka TaOMUI] M CIPaBOYHBIX MaTepHalioB), BecEnas XUMHus,
HOBOCTH, OJIMMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUH).

2. http://www.hij.ru/ XXypuan «Xumus U )KU3Hb» MOHATHO M 3aHMMATEJIbHO PacCKa3biBaeT 000 BCEM
MHTEPECHOM, YTO MIPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DiexTpoHHbIi KypHaT «XUMUKHA B XUMUs». B skypHaie
NPEICTaBICHO MHOXKECTBO OIBITOB 110 XHMHH, COJEPXKHUTCS MHOTO 3aHMMATeNbHOW WH(OpManuy,
MO3BOJISIONICH YBJICYb YICHUKOB IKCIIEPHUMEHTAIbHON YaCThIO MPEIMETa.

4. http://c-books.narod.ru Jlureparypa no xumuu.

5. http://1september.ru/. Kypuan «IlepBoe ceHTSOpsi» i1 yuuTeneld W HE TONbKO. B HEM
IPEACTaBICHO OOJBIIOE KOJTMYECTBO PAOOT YYCHUKOB, B TOM YHCJIE Y HCCIIEIOBATEILCKOIO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJIBHBIA HOPTAN CO CCHUIKAMH Ha
00pa3oBaTeNbHbBIE CAUTHI IO XUMHHU.

7. www.periodictable.ru COopHuk cTateli 0 XHMHYECKHX ODJIEMEHTaX, WLTFOCTPUPOBAHHBIM
IKCTIEPUMEHTaMH.

2. UHTepHeT-pecypc Ha aHIVINICKOM SI3bIKE
http://webelementes.com. ComepsKUT HCTOPHIO OTKPBHITHS M OMMCAHHE CBOMCTB BCEX XHMHUYECKUX
3NeMeHTOB. Byzet nose3eH Aist 00y4aromiXcsl B sI3bIKOBBIX MIKOJIAX U KIIACCaX.
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3. COOPHUKH 1eMOHCTPALMOHHBIX ONBITOB.

OBBEKTBI YYEBHBIX DKCKYPCUI
1. My3en: MHHEpaIOrHUeCKHe, KPaeBeTUECKUE, XY10)KECTBCHHBIC, TOJTUTEX HUYCCKHIM.
2. Jlaboparopuu: YUeOHBIX 3aBEJICHMA, arpoxumiaabopaTopuu, SKOJIOTHYECKHE,
CaHDIIHMIPMHUOJIOTHYECKHE.
3. AnTeku.
4. Tlpou3BoJCTBEHHBbIC OOBEKTHI: XMMHYECKHE 3aBOJbI, BOJOOYHCTHBIC COOPYKCHHUS H JIPYTHE
MECTHBIC TIPOU3BOICTBA.

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOINECCA

YYEBHOE OBOPYJOBAHHUE

HarypanbHble 00beKTHI

Hatypanbsabie 00BbexTHI, Hcnoibp3dyembie B 10 — 11 kmaccax mpu oOyueHHH XUMUH, BKIIOYAIOT B ceOs
KOJUIEKIIMM MUHEPAJIOB U FOPHBIX MTOPOJ, METAJUIOB U CIUIABOB, OKCHJIOB, KMCIIOT, OCHOBaHMM, COJIEH, B TOM
qlyclie M MMHEpAIbHBIX YIOOpEHUH, a TakkKe KOJUJIEKIMUM OpPraHWYECKUX BEIIECTB U MaTepuaoB,
npenycmorpeHHblx OI'OC («Hedts u mponykrsl e€ mnepepaboTku», «KamMeHHBIM yroib M NPOJSYKTHI
KOKCOXMMHYECKOTO TMPOM3BOJCTBaY», «BonokHay, «[lmactmaccel» u T. a.). O3HaKOMJIEHHE C OOpa3lamu
UCXOJIHBIX BELIECTB M TOTOBBIX M3AEIMH IO3BOJISET IOJYYUTh HArJSAHBIE IPEICTaBICHHUS 00 3THX
MaTepuaiax, UX BHEIIHEM BHJE, a TaKKe O HEKOTOPHIX (PM3WYECKHX CBOMCTBAaX. 3HAUMTENbHBIC Y4eOHO-
[I03HABATEIbHbIE BO3MOKHOCTH MMEIOT KOJUIEKIIMM, M3TOTOBJIEHHbIE caMMMU oOyuaromumucs. [Ipenmerst
JUTSI TAKUX KOJUIEKIIMI COOMPAIOTCA BO BpEeMs SKCKYPCUM U IPYTUX BHEYPOUHBIX 3aHITHH.

Komnekiuu MCHonab3yloT TOJIBKO Ul O3HAKOMJIEHHMsS OOydaloluxcs C BHEIIHMM BHJIOM U
(U3NYECKUMU CBOMCTBAMH DPA3JIMYHBIX BEIIECTB M MaTepHayioB. JlJsi MpPOBENCHHS XMUMHUYECKHX OIBITOB
KOJUIEKIIMH UCIIOJIb30BaTh HEJb3S.

XuMHYeCKHe PeaAKTHBBI M MATePUAJIbI

OOpamienre €O MHOTMMM BELECTBAMH TpeOyeT CTpOroro coOJIIO/IEHUsT MPaBWJI TEXHUKU
0€30MacHOCTH, OCOOEHHO NpH BBINOJIHEHUHU OINBITOB CaMUMM OOydaromumucs. Bce HeoOXxonumble Mepsl
MIPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JAOKYMEHTaX U MHCTPYKIMAX, a TaKKe B MOCOOMSIX IS
YUHTEIIEH XUMUU.

Bce peakTuBBl M Marepuanbl, HYKXHbIC Ul NIPOBEICHUS JIEMOHCTPALlMOHHOTO M YYEHHYECKOIO
HKCIEPUMEHTA, MOCTABIIAIOTCS B 00I1e00pa3oBaTe/IbHbIe OPraHM3allMi IIEHTPAIM30BaHHO B BHJIE 3apaHee
YKOMIUIEKTOBaHHBIX HabopoB. Ilpu HeoOXonuMocTH NpUOOpPETEeHHs] JAOIMOJHUTENbHBIX PpPEAaKTUBOB H
MaTepHaJioB CIeyeT 0OpaIlaThCs B ClELMATN3UPOBAaHHbIE MAara3uHbI.

Xumnyeckas J1a00paTopHast IoCy1a, annaparbl ¥ NPHOOPbI

XuMuyeckasi mocyAa Moapas3AessieTcsl Ha JABE TPYIIIbI: AJs BBHIIOJHEHUS OMBITOB OOy4YalOUUMUCS U
JUI IEMOHCTPALIMOHHBIX OIIBITOB.

[TpuGopsl, ammapaTbl ¥ YCTAaHOBKHM, MCIOJb3yeMble Ha YpoOKax XuMuUH B 7 — 9 Kiaccax,
KJIaCCU(UIUPYIOT Ha OCHOBE MPOTEKAIOUMX B HUX (PU3MUYECKHMX M XUMHUYECKUX IPOLIECCOB C y4acTUEM
BELIECTB, HAXOISAIINXCS B Pa3HBIX arperaTHbIX COCTOSHUSIX:

1) mpuGops! Ui paboThl C Ta3aMu — MOJYyYeHUE, COOMpaHHe, OUYUCTKA, CYILIKA, MOTJIOIIEHUE Ta30B;
peakuuu MeXIy MOTOKaMHU ra3oB; peaklUd MEXIy Ta3aMH B 3JEKTPHUYECKOM paspsie; pPeakiuu MEexAy
ra3aMu IpyU NOBBILIEHHOM JIaBJICHUY;

2) anmapaThl ¥ TPUOOPHI [JISI ONBITOB C KUAKUMH W TBEPABIMU BEIIECTBAMU — IE€PETrOHKA,
¢buIbTpOBaHNe, KpPHUCTALIM3AIMS; NPOBEACHUE PEAKIMHA MEXIY TBEPABIM BEIIECTBOM MU JKUIKOCTHIO,
KHUJKOCTBIO U KHUIKOCTBIO, TBEPILIMU BELLIECTBAMHU.



3) natuuku PH, 31eKTpOnpoOBOIHOCTH, TEMIIEPATYPHI U AP.

BHe sroli Kknaccupukanuu HaxoauTCs ydeOHas amnmaparypa, HpeJHa3HauyeHHas Ui H3y4eHMs
TEOPETUUYECKUX BOMPOCOB XUMMM: JUIsl JEMOHCTPALIMU IEKTPOIPOBOJIHOCTH PACTBOPOB U JIBUIKEHUS MOHOB
B DJICKTPUYECKOM II0JIe, JUI1 HM3YyYEHHUs CKOPOCTHM XMMMYECKOHW peaklUUMH M XUMHYECKOI'O pPaBHOBECHS,
ANEKTPOJIN3A, IEPETOHKU HEPTH U T. 1.

BcenoMoraTtenpHyto posib  MIparOT HM3MEPHUTEIbHBIE U HarpeBaTelbHble IPUOOPHI, pPa3IUYHbIE
PUCTIOCOOIICHHUS IS BBITIOJTHEHHUS OTIBITOB.

Moaem

OObekTaMu MOJEIHPOBAHUS B XHMHM SIBISIOTCS AaTOMbI, MOJEKYJbI, KPUCTAJUIbl, 3aBOJCKHE
amnmapaTtel, a TakKe XHUMHYECKHE IMIPOLecChl. B mpernomaBaHuM XUMHUM  HUCTOJB3YIOT  MOJIEIH
KPUCTAJUTMYECKUX PEImETOK anmasa, rpadurta, cepbl, pochopa, okcuaa yriepoaa(lV), nona, xenesza, Menu,
Marausi, MOJIEIH KPUCTAJUTMUECKUX PEIIETOK BAKHEHIIMX TMPEACTABUTEICH KIACCOB OPraHMYECKUX
COETUHEHUH.

BrimyckaroTcsi HAOOpBI MOJIENIC aTOMOB JUISI COCTABJIICHHS IIAPOCTEPKHEBBIX MOJCICH MOJICKYJ, B
MIEPBYIO OYEPe/ib, OPTaHMUECKUX COCTUHEHHI.

YyeOHbIe 10COOUs Ha N1eYATHOI OCHOBE

B nponecce 00yueHHs] XMMUU UCHOJB3YIOT CIEIYIOIIME TaOJIULBI OCTOSIHHOIO 3KCIIOHUPOBAHUS:
«Ilepuonnyeckas cucrtema xummuueckux 3aemenToB [l. 1. MenaeneeBa», «Tabnuia pacTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U COJeil», «DNEKTPOXUMUYECKUHN PsiJI HAPSDKEHUN MEeTalljioB», «BajleHTHbIE COCTOSIHUSA aToMa
yriepona», «lIpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOCHHUE MOJIEKYJI OPraHUYECKUX COCIMHEHUN» U JP.

Jljist opraHu3anyy caMOCTOATENBHOM paboThl 00YUYAIOIIMXCSl HA YPOKaX UCIOJIB3YIOT pa3HOOOpa3HbIe
IUJIAKTUYECKUEe MaTepuaibl: TeTPaay Ha MeYyaTHOM OCHOBE WJIM OTHENbHbIE paboyure JUCThl — HHCTPYKLHH,
KapTOYKU C 3aJaHUSMU Pa3HOW CTENEHHM TPYAHOCTU JUIS M3Y4YEHUS HOBOI'O Marepuasna, CaMOIPOBEPKH M
KOHTpOJI 3HAaHUM.

JKPaHHO-3BYKOBbIE CPEICTBA 00y4eHUs

K 53KpaHHO-3ByKOBBIM CpeACTBaM OOY4YEHHUS OTHOCSAT TaKue IOCOOMs, KOTOpbIE MOTYT OBITh
BOCIIPHHSTHI C TOMOILBIO 3PEHUS U CIyXa. DTO KUHOPHIbMBI, KHHOPPAarMeHThI, TUapUIbMbI, JHATO3UTHBbI
(cmaiiabl), eAMHMYHBIE TpaHCHApaHThl Mg TrpadonpoekTopa. Cepuu TpaHCHAPAHTOB IO3BOJISIOT
MMUTHUPOBATh ABM)KEHUE ITyTEM IOCIIEN0BATENBHOIO HAJIOKEHHS OJHOIO TPAHCIIAPAHTA Ha IPYTOM.

Texnunueckue cpeacrsa od0yuenusi (TCO)

BONBIIMHCTBO TEXHUYECKUX CPEICTB OOyUeHUsS HE Pa3padaThIBAIOCh CHEIUAIBHO JUIS IIKOJIBI, a
W3HAYAIBbHO CHYXHIO AN Mepeaadyd u o0paboTku HMHOpMAIMH: 3TO PA3IUYHOTO POJAA TMPOEKTOPHI,
TCJIICBU30PbI, KOMIILIOTEPHI U T. 1. B y‘IC6HO-BOCHI/ITaT€J'II)HOM MpoHeCcCe KOMIBIOTEP MOKET UCIIOJIb30BATHCA
JUIS pellieHus 3a]1a4 HayYHOM OpraHu3aliy Tpyaa yaYuTes.

HpI/I HCIIOJIB30BAHNU TCXHUYCCKUX CPCACTB O6yquH${ CIICAYCT YUYUTBIBATH BPEMCHHbIC OIPaHUYCHUA,
Hamaraemble CanutapHbiMH TpaBwiamMu U HopMamu (CanlluH). HempepbiBHas mpoaoOKUTENBHOCTh
JIEMOHCTpPAIIMHA BHJICOMATEPUATIOB HA TEJICBU3MOHHOM JKpaHe W Ha OOJBIIOM JKpaHE C HCIOIh30BAHUEM
MYyJIbTUMEANIHHOTO MPOEKTOpa HE JOJDKHA MpeBbImaTh Ansa oOydarommxcs B X — XI kimaccax Ha ypoke 30
MHUH. Takoe jxe OrpaHUYeHHE PaCIPOCTPAHAETCS HAa HENPEPHIBHOE MCIOJIb30BAHNE HHTEPAKTUBHOM JOCKU U
Ha HEMPEpBIBHYIO paboTy OoOyd4arommxcs Ha MEepPCOHATHHOM KOMITbIOTEepe. Pa3mMernarh MHTEpaKTHBHYIO
JOCKY CIIeIyeT Takke, Kak W OOBIYHYIO: Ha TOW JXK€ BBICOTE, OOecreunBas IPH 3TOM pPaBHOMEPHOE
ocBemeHue. Korma gocka He ucmonb3yercs, €€ HeoOXoauMo OTKIoUYaTh. s mpoumakTUKe yTOMIICHUS
TJjiIa3 B y‘Ie6HBII\/'I mnmponecc HeO6XOJII/IMO BKJIFOYATh PA3JIMYHBIC BUJAbI ACATCIBHOCTH, BKIIIOYAaA CIICHIUAJIBHYIO
TUMHACTUKY JJIS TTIa3.



Oo6opynoBanne kabuHeTa XUMUM

Kabuner xumuM [0JKEeH OBITh 00OpYHOBaH CHELMAIbHBIM JIEMOHCTPALIMOHHBIM CTOJIOM. Jlis
o0ecrieyeHus JIydieid BUAMMOCTH AEMOHCTPALIMOHHBIA CTOJ PEKOMEHAYETCS yCTaHABIMBATh HA TIOJHYM.

B kabuHerax XMMHUHU yCTaHABIUBAIOT IBYXMECTHbIE YUEHUYECKHE JIA0OPATOPHBIE CTOJBI C [TOIBOAKOM
ANEKTPOIHEPTUU. YUEHUYECKHE CTOJIBI JOJDKHBI MMETh NMOKPBITHE, YCTOMUMBOE K JIEHCTBUIO arpeCCUBHBIX
XMMHUYECKUX BELIECTB, M 3allUTHbIE OOPTUKM MO HapyxHoMy Kkpato. KaOuHeTrbl xumuum o0060pyayroT
BBITSDKHBIMU IIKa(aMH, PacIoONOKEHHBIMU Y Hapy»XHOH CTEHBI BO3Je cTojda yuurtens. s mpoBeaeHus
71a00paTOPHBIX OIBITOB MCIIOJIB3YIOT TOJBKO MUHU-CIIUPTOBKH.

Y4eOHble JOCKH JOJDKHBI OBITh M3TOTOBJICHBI M3 MAaTEpUAOB, MMEIOIIUX BBICOKYIO aJre3Hio C
MaTepHajlaMH, UCIOIb3yEMbIMU Ul MCbMa, XOPOLIO OYUIIATHCS BIAKHON I'yOKOH, OBbITh H3HOCOCTOHKUMU,
UMETh TEMHO-3EJIEHBIN IIBET U aHTUOIUKOBOE MOKPHITHE. YUEOHBIE TOCKH O0OPYIYIOT cOQUTaMU, KOTOPHIE
JOJDKHBI IPUKPEIUIATHCA K cTeHe Ha 0,3 M BbIlIe BEPXHETO Kpasi JOCKU U BBICTYIIATh BIIEPEN HA PACCTOSHUE
0,6 M.

TeneBu3oppl yCTaHABIMBAIOT Ha clelUalbHbIX TymMOax Ha BbicoTe 1,0 — 1,3 M or mnona. Ilpu
IIPOCMOTpE TeJenepeaayd 3pUTEIbCKUE MECTa JIOJDKHBI paclojiaraTbCsi Ha PacCTOSSHUM HE MEHee 2 M OT
9KpaHa J10 I71a3 00y4aroLuXcs.

i MakcHUMaJbHOIO HCIIOJIB30BAaHMSI JHEBHOTO CBETa M PABHOMEPHOTO OCBEUICHMSI Y4E€OHBIX
IIOMEILEHUI HE CIIeLyeT Pa3MeIlaTh Ha MOJOKOHHUKAX LIMPOKOJINCTHBIE PACTEHUs, CHUKAIOUINE YPOBEHb
€CTECTBEHHOI'0 OCBeIlleHUs. BbicoTa pacTeHuil He 1oJpKHA IpeBbllaThlS cM (0T mojokoHHUKA). Pactenus
1es1ecoo0pa3Ho pa3MelaTh B MEPEHOCHBIX ILBETOYHMIAX BBICOTOH 65 — 70 cM OT moja WM MOABECHBIX
KAllIo B IPOCTEHKAX MEXY OKHAMHU.

Jiis oTaenku yd4eOHBIX MOMEIICHUH MCIONb3YIOT MaTepualbl UM KpacKd, CO3AAIOLIME MaTOBYIO
MOBEPXHOCTh. {51 cTeH yueOHBIX NMOMEIIEHUN CleAyeT HUCII0JIb30BaTh CBETJIBIE TOHA JKENTOro, OEKEBOTO,
PO30BOro, 3eJ1EHOT0, rOIyO0ro LIBETOB; I IBEpEi, OKOHHBIX paM — O€JIbli IIBET.

Kabuner XuMun 10HKeH ObITh OCHAIIEH XOJIOAHBIM M TOPSYAM BOJIOCHAOKEHHEM U KaHAJM3AIHEH.

B xabunere xumun 0053aTeNIbHO JODKHA OBITh alTeyKa.

OBOPYJAOBAHME JIUIA ITPOBEAEHUSA JIABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPAIIAM

1. MHTEpaKTHBHAs 1OCKA.

2. MynpTUMEAUMHBIN IPOEKTOP U 1.

*CMmoTpH pa3aen «Y4yeOHOe 000pPy10BaAHHE.
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