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HOACHUTEJIBHASA 3AITUCKA

[IporpammMa Mo XMMHUHM Ha ypOBHE CpelHEro o0Iiero odpa3oBaHuUsl pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHUUA K pe3ylbTaTaM OCBOEHHUs (enepanbHOM 00pa3zoBaTeIbHON
nporpamMmel cpeaHero oodiiero oopaszoBanms (POIT COO), npencraBneHHBIX B DeaepanbHOM
rocygapcTBeHHOM obpasoBarenbHoM ctanmapte COO, ¢ yuérom Konmenmuu npemnogaBaHus
yuebHOro mpenMera « XumMus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit @eneparmu,
pealn3yIolUX OCHOBHbIE 00pa30oBaTENbHBIE MPOTPAMMBI, W OCHOBHBIX IOJOXEHHIA
«Crparerun pa3Butusi Bocnutanusi B Poccuiickoit @enepanuu Ha nepuon a0 2025 roma»
(Pacniopsikenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/A0B K pa3paboTKe MpOrpaMMmbl MO XUMHUH, K OINPEACTICHHUIO 00Iei
CTpaTeruu OOy4YeHHUs, BOCIHMTAHMS W pa3BUTUSA OOYYAIOIIMXCSA CPEACTBAMU Y4YEOHOIO
npeameta «Xumus» ais 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBHIIM KOHIENTYaJIbHbBIE
nonoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH, COAEpX aHUs, pPe3yIbTaToOB
00yueHus 1 TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBIITYCKHUKOB.

XuMHueckoe 00pa3oBaHUE, I0Jy4aeMOe€ BBITYCKHUKaMU 001e00pa3oBaTeIbHON
OpraHu3alliM, SBJIAETCS HEOTHEMJIEMOM YacThio HMX 00pa3oBaHHOCTH. OHO CIIY)KUT
3aBEPIIAIOIINM ATANIOM pPealn3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LEJTOCTHON CHUCTEME XHMHUYECKOro O00pa30BaHMsA. ODTH LEHHOCTU
KACarOTCs MO3HAHMS 3aKOHOB IIPHUPO/BI, (POPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BEKa, a TAKXE 3KOJIOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO H
npuponHOil cpene. Peanmsyercsa xumuueckoe oOpa3oBaHHME OOYYarOIIMXCS Ha YpPOBHE
cpeaHero o0miero oopa3oBaHus CpeICTBaMU yuyeOHOro npeamera «XUMHs), COAep:KaHue U
MOCTPOEHUE KOTOPOTO OIPEACIICHbI B MPOrpaMMe MO XUMHUU C YUETOM CreludUKH HayKu
XUMUH, €€ 3HAUYCHUS B TO3HAHUU NPHUPOJABI U B MATEPUATILHOMN MKU3HU OOILECTBA, a TAKKE C
y4€TOM OOILIMX LIeJIel U MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBbI
cpeaHero oomiero oopasoanus B Poccutickoit deaeparum.

X¥MHSI KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM
LIMBWIN3AIMH, B CO3JJaHUU HOBOM 0a3bl MaTepHaIbHOM KyJIbTypbl. OHA BHOCHT CBOM BKJIAJ B
(GbopMHpOBaHHE pALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHUE LEJIOCTHOIO
MPEACTABICHUS] 00 OKPYXKAIOIIEM MHUpE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, KOTOPOE
dbopMupyeTCsl B XMMHUH Ha OCHOBE MIOHUMAaHUS BEIIECTBEHHOT'O0 COCTaBa OKPYXKAIOIIEro MUpa,
OCO3HaHHSI B3aUMOCBSI3U MEXKIY CTPOCHHUEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMH
00JaCTSMU TPUMEHEHUS.

TecHo B3aUMOJEHCTBYS C JPYTMMU €CTECTBEHHBIMM HayKaMH, XHUMHS cCTaja
HEOTHEMJIEMON YaCThIO MUPOBOM KYJIbTYpPhl, HEOOXOAUMBIM YCIOBHEM YCIICUITHOTO TpyAa H
KU3HU KOKJI0TO uieHa oomecTBa. COBpeMEeHHAasi XUMUS KaK HayKa CO3uaaTeNIbHasl, KaKk HayKa
BBICOKHX TEXHOJIOTHIA HAIIpaBJIeHa Ha PEIIeHUE II00aTbHBIX MPOOJIEM YCTONYHBOTO PAa3BUTHS
YeJIOBEYECTBA — CHIPHEBOM, HIHEPrETHUUECKOMN, MHUIIEBOM, AKOJOTHMUYECKON OE€30MacCHOCTH U
OXpaHbl 310POBbSI.

B cooTtBercTBUM ¢ 0OmMMMHU LIENSIMU U TIPUHITUIIAMUA CPEIHETO OOIIEro oOpa3oBaHUS
comepxkanne mnpeamera «Xumus» (10-11  xmaccel, 0a30BbIl  YpOBEHb U3YUYCHUS)



OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJbTYPHYIO TMOJrOTOBKY OOyYaroumxcs,
HEO0OXOIUMYIO UM JIJIsl BBIpPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIOYEHUS
B JKHU3Hb COIMYyMa, MPOJOJKEHUS O00pa3oBaHUs B PA3IMYHBIX OOJACTSAX, HE CBS3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsomuMy npeamMeTa «XUMHS» SBIAIOTCS 0a30Bble Kypchl — «Opranuueckas
xumus» U «OOIass ¥ HeOpraHuyeckass XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHMs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTEMa 3HAHUN MO0 HEOPTAHUYECKOU XUMHH (C
BKJIFOYEHUEM 3HAHUM M3 OOLIEH XMMHUHU) U OpraHudeckoil xumuu. OOopMuUpOBaHHE JAHHOU
CUCTEMBI 3HAaHUU NPU U3YUEHUU NIPEIMETA 00ECIIEUNBAET BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CtpykTypa coxaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHuveckas Xumus» chopMHpOBaHA B MporpamMMme MO0 XMMHUU HAa OCHOBE CHCTEMHOIO
MOAXO0/a K M3YYEHHIO y4eOHOTro MaTepuaia U OOYCJIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM
Pa3BUTHEM 3HAHUM HA ONPENEIEHHBIX TEOPETUYECKUX YPOBHX. Tak, B Kypce OpraHu4eCcKou
XMMHUHM BEIIECTBA PpPAacCMATPUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPUU CTPOCHUS
OpraHUYECKUX COEJUHEHUH, a TaKXKE Ha YPOBHE CTEPEOXMMHYECKHUX W AIIEKTPOHHBIX
IpeJICTaBICHUN O CTpOeHUH BellecTB. CBeleHUs1 00 U3y4aeMbIX B Kypce BEIIECTBaX Jar0TCs
B Pa3BUTUU — OT YIJIEBOJOPOAOB J0 CIOKHBIX OMOJIOrMYECKH aKTUBHBIX cCOeIMHEHUH. B Kypce
OpraHUYeCcKO XUMHH MOTY4Yal0T pa3BUTUE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOILIETO
oOpa3oBaHMsI IEpBOHAYAJIbHBIE NPEACTABICHUS O XMMHUYECKOHN CBSI3U, KIacCU(DPUKAIIMOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEUIECTB OT HUX CTPOCHUA, O XUMHUYECKOU
peaKuuu.

[lox HOBBIM YIJIOM 3peHHs B MpeaMeTe «XUMUs» 0a30BOr0 YpOBHS pacCMAaTPUBAETCA
M3YYEHHBI Ha YpPOBHE OCHOBHOTO OOHIEro 0O0pa3oBaHUsl TEOPETUYECKHA Marepuan u
(akTOIOrHYECKUE CBEJICHHUS O BEILIECTBAX U XMMUUECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01m1ast 1 HeOpraHUYecKask XUMHs 00yJaroIMMCsl IPEJOCTaBISAETCS BO3MOKHOCTh OCO3HATh
3HAYEHHUE MEPUOJUYECKOrO 3aKOHA ¢ OOLIETEOPETUYECKUX M METOAOJOTMYECKUX IMO3ULIUM,
rIIy0’e MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKIMI 3TOro 3aKoHa — OT oOoOmaromen a0
OOBSCHSIONICH 1 MPOTHO3UPYIOIEH.

Ennnas cucreMa 3HaHU O BaXKHEHIIINX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHUHU, a TaKXKE O XUMHYECKUX pEAKIUAX, HUX CYHIHOCTM M 3aKOHOMEPHOCTAX
MPOTEKaHUs ONOJHAETCA B Kypcax 10 u 11 knaccoB ajneMeHTaMu COAEpKaHUS, UMEIOIUMHU
KyJIbTYpPOJIOTUYECKUN M TPHUKIATHON XapakTep. DTU 3HaHUSA CIOCOOCTBYIOT MOHHUMAaHHUIO
B3aUMOCBSI3M XUMHUU C JIPYrMMH HayKaMH, PacKpbIBalOT €€ pojb B ITO3HABATEIILHOW U
MPAKTUUECKON JIeATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOIECCY
TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY
OpPUEHTHUPOBATHLCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKHU OCMBICITUBATH MH(OPMAIIUIO U IPUMEHATD €€ J1JIs OMOIHEHUS 3HAaHUH, PEIIeHUS
MHTEJUIEKTYJIbHBIX ¥ SKCIIEPUMEHTAIBHBIX NCCIEA0BATENIBCKUX 3a/1a4. B ienom conepxanue
yueOHOro mpeamMeTa « XUMUs JaHHOTO YPOBHS U3yU€HHUsI OPUEHTUPOBAHO Ha (POPMUPOBAHNE
y 00y4Yarnuxcsi MUPOBO33PEHUECKON OCHOBBI JJI1 TOHUMaHUs QHIOCO(DCKUX HJEH, TaKUX
KaK: MaTepuajibHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHUpPa, O0YCIOBIEHHOCTD



CBOMCTB BEIIECTB UX COCTABOM U CTPOEHHUEM, MMO3HABAEMOCTb MPUPOAHBIX SBJICHUN MyTEM
HKCIIEPUMEHTA W PEIICHUs] MPOTUBOPEUUA MEXKIY HOBBIMU (DAaKTaMU M TEOPETHUECKUMU
MPEANOChIKAMHU, OCO3HAHHUE POJM XUMHHM B PEIICHUH KOJIOTMYECKUX MPOOJIeM, a TaKke
npolsieM cOepeKeHHs] SHEPTeTUUECKIX PECYPCOB, CBIPhs, CO3JJaHUSI HOBBIX TEXHOJIOTHHA U
MaTepUaoB.

B mnnane pemieHus 3aa4 BOCTIMTAHMS, PA3BUTHS W COLMAIM3AIMHU OOY4YaIOIIMXCS
OPUHATHIE MPOTPAMMON MO XMMHUU TMOAXOJbl K OMPENEICHUIO COACPXKAHUS U MOCTPOCHUS
npeaMeTa mpeycMaTpuBaoT POopMUpOBaHIE YHUBEPCAIBHBIX YUEOHBIX TEHCTBUM, HIMEIOIINX
0a30BO€ 3HAUCHUE IS PA3TUYHBIX BUIOB JICATEIHHOCTH: PEIICHUS MPOOIeM, IOMCKA, aHATH3a
u 00paboTku uHPOpMAIMU, HEOOXOTUMBIX ISl MPHOOPETEHHUS OMbITa MPAKTUYECKON U
UCCJIeI0BATEILCKON AESTEIBHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npakTtuke npenogaBaHus XMMUHM KaKk Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsl, TaK
M Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHMs, TMPHU ONPEICICHUU COAEpKATEeIbHOU
XapaKTePUCTHKH IIeNieH M3ydeHUsl MpeaMeTa HalpaBICHHEM MEPBOCTENEHHOW 3HAYMMOCTH
TPaJAUIIMOHHO TpHU3HAETCSs (HOPMUPOBAHME OCHOB XHMMHUYECKOM Hayku Kak o0JjacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON NEATEIbHOCTU YEJOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBON KyJIbTypbl. C METOIWYECKONW TOYKHU 3pEHUs TaKOW TMOJX0J K
OTIpE/ICTICHUIO TIeJIel N3yUeHUs IPEIMETA SIBISICTCS BIIOJTHE OTPABIaHHBIM.

CoryracHO TaHHOW TOYKE 3PCHHS TIABHBIMH ICIISIMU M3yUEHUS MpeaMETa « XUMHS Ha
6a3oBom ypoBHe (10 —11 ki1.) SIBIISAIOTCS:

e (GopMUPOBAaHHE CHUCTEMbl XMMHUYECKMX 3HAHUM KaK Ba)KHEHIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHOUN KapTHUHBI MHUPA, B OCHOBE KOTOPOM JIeKAaT KIIOUYEBbIE MOHSTHS,
dbyHIaMEeHTAJIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKU, YCBOCHHUE U
NOHMMaHUE CYIIHOCTH JOCTYIHBIX OOOOLIEHHI MHPOBO33PEHUYECKOr0 XapakTepa,
O3HAaKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmHpoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKINil, HEOOXOIUMBIX ISl PUOOPETEHNsT yMEHUN OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMUUYECKHX SBIICHUN, UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKOMN
1 TIOBCEIHEBHOM JKU3HU,

e pa3BUTHE YMEHHH U CIOCOOOB JESITENLHOCTH, CBS3aHHBIX C HAOTMIOJACHHEM W
OOBSICHEHHEM XHUMHUYECKOTO OJKCIIEPUMEHTa, COONIOJCHHEM TIPaBHI OE30MacHOTO
oOpallleHHsI ¢ BEIECTBAMM.

Hapsiny ¢ aTum, conepskarenbHas XapakTepUCTHUKA TIeJIeH U 3a71a4 U3y4eHus MpeMeTa B
mporpaMme 10 XWMHHM YTOYHEHa W CKOPPEKTHPOBAHA B COOTBETCTBUHM C HOBBIMH
MPUOPHUTETAMHU B CUCTEME CpeaHero obmiero oopazoBanus. CeroqHs B MpernogaBaHU XUMUHU
B OoJbIlIel CTETEHU OTAAETCS TPEANOYTCHHE MPAKTUYECKOWM KOMIIOHEHTE COJIep KaHUs
oOyueHusi, OpPUEHTHPOBAHHOW HA TOJATOTOBKY BBIIYCKHHUKA 00111€00pa3oBaTeIbHOM
OpraHu3alliy, BJIAACIONIETO HE HA0OPOM 3HAHUH, a (PYHKITMOHAILHON TPaMOTHOCTBIO, TO €CTh
croco0aMy ¥ YMEHUSMH aKTHBHOTO TTOTYYCHHUS 3HAHUH U PUMEHECHHSI X B PEaTbHOM KU3HU
JUTS peIIeHus] IPaKTHYECKUX 3a1a4.

B cBs3u ¢ 3TUM mpu U3YHYEHHHM TMpeAMeTa «XUMHUS» JIOMUHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TAKKUE 1IETTU U 33791, KaK:



aganTanus oOydYaromIMxcsi K YCIOBHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
(GbopMHpOBaHNE HHTEIUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K €aM0O00pa3oBaHMUIO,
COTPYIHHMYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dbopMupoBaHue y OOYYAIOIIMUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
UMEIOIIUX YHHUBEPCATIbHOE 3HAYEHUE ISl PA3JIUYHBIX BUIOB JIESITEIBHOCTU: PEIICHHUS
npoOJjieM, TTOMCKa, aHaliu3a U 00paboTKu MHMOpPMaIMK, HEOOXOIUMBIX JJISI PUOOPETEHUS
OTIbITa ACSITENbHOCTH, KOTOpas 3aHUMAET BaXXHOE MECTO B MO3HAHMMU XHUMHUH, a TAKXKE IS
OLICHKH C TIO3UIMI HKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE  I[IO3HABATENIbHBIX  WHTEPECOB, HWHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yJaronIMXCcsi: ClIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETATh HOBBIE 3HAHUS TI0
XUMHH B COOTBETCTBUU C >KM3HEHHBIMH MOTPEOHOCTAMHU, HCIIOJIB30BATh COBPEMEHHBIC
WH(POPMAIMOHHBIE TEXHOJIOTUM I MOMCKAa M aHalu3a y4eOHOW M HAyYHO-TIOMYJISIPHOU
uH(}OpMAIUU XUMHYECKOTO COJIEPKaHMUS;

dbopMUpOBaHHE M pa3BUTHE Yy OOYyYaIOLUIUMXCA AacCOLMATUBHOTO M JIOTMYECKOIo
MBIIUIEHUS, HAOJIOaTENbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, TIPH TUTAHUPOBAHUH U TPOBECHIUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOyYaroumxcs yOSKIEHHOCTH B TYMaHHUCTHYECKOW HaIpaBIEHHOCTH
XUMUH, €€ BaXHOW PpOJM B PEHICHHH TJI00aIbHBIX TPOOJEM  paluOHAIBHOTO
IPUPOIONOIB30BaHUS, MTOMOIHEHHSI YIHEPIETUUECKUX PECYPCOB U COXPAHEHUS MPUPOIAHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHWS K TPHUPOJIE M CBOEMY
3I0pPOBBIO, a TaKXke NPUOOPETEHHsS ONbITa HWCIOJIB30BAHUS TOMYYEHHBIX 3HAHUN IS
MIPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYaIIUSX, CBI3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

B y4uebHOM mmaHe cpenHero o61iero oopazoBaHus MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIC TTPEAMETHI».

Ob1ee yrco 4acoB, OTBEAEHHBIX IS M3YUCHUS XUMUH, Ha 6a30BOM ypOBHE CPETHETO
obrmiero odopaszoBanusi, coctabisieT 136 yacos: B 10 kimacce — 68 wacos (2 yaca B Heaenmo), B 11

Kiacce — 68 yacoB (2 yaca B HesIeIIO).
COIEPXAHUE OBYUEHUASA

10 KUIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUH

IIpenMer opraHn4eCKON XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MIOJIyYCHUN
HOBBIX BEIIECTB W MaTepuajoB. Teopusi CTPOEHHS OPraHMYECKHMX coeauHeHHil A. M.
bytnepoBa, €€ ocHoBHbIE MOJOkeHUS. CTpYKTypHbIE (OPMYJIBI OPraHUYECKUX BEIIECTB.
I'omosorus, nsomepuss. XuMuyeckas CBA3b B OPTAHUYECKUX COCIMHEHUAX — OJMHAPHBIE U
KpaTHBIE CBS3H.



[IpeacraBnenre o kiaccudukanuum opraHudeckux BemectB. Homenknarypa
OpraHUYEeCKUX COEAMHEHUH (CUCTEMaTW4yecKas) M TPUBHUAIBHBIE HA3BaHUSA Ba)KHEUIIUX
NPEACTABUTEIIEH KIACCOB OPTaHUYECKUX BEUIECTB.

DKCneprUMEHTAIbHBIE METO/IbI U3YUEHHS BEIECTB U UX NPEBPALLECHUN: 03HAKOMIICHHE C
o0Opa3laMy OpraHMYeCKUX BEIIECTB U MaTepuagaMu Ha UX OCHOBE, MOJIETUPOBAHUE MOJIEKYI
OpraHMYEeCKUX BEILECTB, HAOIIOJIEHWE M ONKHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
NPEeBPAIICHUIO  OPraHWYEeCKWX  BEIIECTB MpPU  HArpeBaHud (C  HMCHOJb30BaHUEM
MYJIbTUMEIUNHBIX CPEJICTB).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU PsAA. MeTaH M 3TaH — IpPOCTEUIHE
NPEICTaBUTENIM aJKaHOB: (PU3WYECKHE U XMMUYECKHE CBOMCTBa (peaKIMU 3aMEeIeHUs U
rOpeHus1), HaXOXJACHHE B PUPOJIE, TOIyUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH pAll. DTUJIEH U IPOIUJIEH — IPOCTENUIINE
MPEACTABUTENN AJIKEHOB: (PU3UYECKME M XMMHYECKHE CBOMCTBA (pEakLUHMH THIPUPOBAHMS,
raJIOTeHUPOBAHUSI, TUAPATALIUU, OKUCIICHUS U TIOJIMMEPU3AIINN ), TIOJIyYeHHE U PUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metunOyTaauen-1,3: cTpoeHue, BAXKHEUIIINEe XUMUYECKHUE
cBoiicTBa (peakius nonumepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U pEe3UHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTMYECKHH psAf. ALETHIEH —
MPOCTEUIIMI MPEICTABUTENb AJIKHHOB: COCTaB, CTPOEHUE, (U3MUECKHE U XHUMHUYECKUE
CBOMCTBA (peakiny THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTAIlUU, TOPEHUs), TOTyYCHUE U
IIPUMEHEHUE.

Apenbl. beHzoi: coctaB, ctpoeHue, (U3MYECKUE U XMMHUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUSI M1 HUTPOBAHMS), TOJyYEHUE U NMPUMEHEHHE. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u xumuyeckue ceoUcmsea (Peakyuu 2ai02eHUPO8aHUs U HUMPOBAHUSL), NOTYYeHUe
u npumenenue. TOKCHUYHOCTb apeHOB. l'€HeTHUecKas CBs3b MEXIY YIJIEBOJOPOJAMH,
MPUHAJICKAIUMHA K Pa3IUYHBIM KIJIACCaM.

[IpupoaHbie HCTOYHUKHU YTIAEBOAOPOAOB. [IpupoIHbIil ra3 v nonyTHbIE HEPTIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKH HEPTU: MEPEroHKa, KPEKUHT
(TepMHUUeCKH, KaTaTUTUYECKU ), muposn3. [IpoaykTsl mepepaboTku HEPTH, UX TPUMEHEHUE
B IIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIN yroib U MPOIYKTHI €ro NepepadoTKHU.

OKCnepUMEHTAIBHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPALLEHUI: 03HAKOMIICHHE C
oOpa3ljaMud TjIacTMacc, KaydyykoB U pe3uHbl, komiekiuuu «Hedts» u  «Yromby,
MOJEJIMPOBAHUE MOJIEKYJl YII€BOAOPOJOB M TaJOTr€HONPOU3BOJHBIX, JI€MOHCTpAIUs
MPaKTUYECKON pabOThI: MOJIyYeHUE STUJICHA W M3YyYEHHUE €ro CBOMCTB (C MCIOJIb30BAHHEM
MYJIbTUMEIUNHBIX CPEJCTB).

PacuétHrble 3amaun.

Bbluucienuss mo ypaBHEHHMIO XMUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEUIECTBA WJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WM MMPOJTYKTOB PEAKIINH).

Kucaopoacoaep:kaiue opraHudeckne coeHHeHNs



[IpenenbHble OJHOATOMHbBIE CHOUPTHI. METaHONI U ATAHOJ: CTpOeHue, (PU3NYECKUE U
XMMUYECKHE CBOMCTBA (PeakiMy ¢ aKTUBHBIMU METAJIJIaMH, IaJIOr€HOBOI0PO/IaMU, TOPEHUE),
npuMeHeHue. BoaoponHbie CBSI3M MEXKIy MOJIeKyJdamMu crnupToB. JlelicTBue MeTaHolla U
ATaHOJIa HA OPraHU3M YEJIOBEKa.

MHoOTrOaTOMHBIC CHUPTHI. ODTHICHIJIMKOJIb W TIHIEPUH: CTpOCHHUE, (HU3UYECKUE U
XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBUE CO IEIOYHBIMU METAJUIAMH, KAUeCTBEHHAs pEeaKIIHs
Ha MHOTOATOMHBIE CIUPTHI). [leficTBue Ha opraHu3M uenoBeka. [[pumMeHeHue rimiepruHa u
ATUJICHIJIUKOJISL.

@DeHod: CTpPOCHHE MOJEKYJbI, (PU3NYECKUE W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue gpeHona.

Anpaerunbl U kemowusi. Dopmanbaerus, aneTanbAETUi: CTPOCHHUE, (PU3UYECKUE H
XUMHUYECKUE CBOMCTBA (PEaKIMU OKUCJICHHUS M BOCCTAHOBIICHUS, KaUE€CTBEHHbBIC PEAKIUN),
MOJIy4YeHUE U IPUMEHEHHUE.

OmHOOCHOBHBIE TIpeiebHbIC KApOOHOBHBIE KUCIOTH. MypaBbHHAS U YKCYCHAsI KUCIIOTHI:
cTpoeHue, Gu3NUecKue M XUMUYECKHE CBOMCTBa (CBOMCTBaA, oOIue i Kilacca KHCIOT,
peakuus dTepuuKalun), noiaydyeHue u npuMmeHene. CreapuHoBas U OJIEMHOBAsI KUCIOTHI
KaK TPEJICTABUTENN BBICHIMX KapOOHOBBIX KHUCJIOT. Mblja Kak COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JICHCTBUE.

Crnoxxubie 3(¢Uphl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MApONIHN3 CIOKHBIX 3(UPOB.
Kupst. ['uaponus xxupos. [Ipumenenue xxupoB. bruonorudeckast poib KUPOB.

VYrieBoibl: cOCTaB, KilacCu(pUKaIUs yriaeBoA0B (MOHO-, TU- U IOJUcaxapu/bl). [ mroko3a
— MPOCTENIINI MOHOCAXapHI: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa (B3ammoeiicTBre ¢ ruapokcuaoM meau (I1), okucieHne aMMHAYHBIM PacTBOPOM
okcuma cepedpa (l), BoccraHoBIIeHHE, OpOXKEHHE TJIFOKO3bI), HAaXOXIACHHE B IPHPOJIE,
npuMeHeHue, ouonorudeckas poiib. @orocuuTe3. OpykTO3a Kak U30MEP TITFOKO3HI.

Kpaxwman u nenirosno3a Kak npupoiHbie moaumMepsl. CTpoeHHe Kpaxmalia U 1EeJUTI0JIO3HI.
du3nvecKre U XUMHUECKHE CBOWCTBA Kpaxmaia (THAPOIIN3, KAUeCTBEHHAs PEAKIIUs C HOJIOM).

DKCNepUMEHTAIBHBIE METOJbI M3YYCHHS BEIISCTB M WX IMPEBPAIICHHIA: MPOBEICHUE,
HaOIIOZICHUE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIC
peakiMi OJTHOATOMHBIX CHHUPTOB (OKHCIIeHHE 3TaHoda okcuaoM meau(ll)), MHOroaroMHbIX
cnupToB (B3ammojeiicTBue riauiepuna ¢ runpokcugom menu(ll)), anpnerunos (oxuciaeHue
aMMHa4HbIM pacTBopoM okcuaa cepedpa(l) u rumpoxcumom menu(ll), B3ammopeiicTBue
KpaxMaljia ¢ MOJIOM), JEMOHCTpaIusl MPakTUUYeCKON padOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI (C UCTIOJIb30BAaHUEM MYJIbTUMEIUIHBIX CPEJICTB).

PacuétHrble 3anaun.

Beruucienuss mo ypaBHEHHMIO XMUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJTHOTO BEIIECTBA WJIM MPOJYKTa PEAKIIUU MO U3BECTHBIM Macce, 00BEMY, KOTUYECTBY
OJIHOTO U3 MUCXOAHBIX BEIIECTB WU MPOJYKTOB PEAKIIUH).

A30TCcoaepxKallue OpraHu4eCcKue COETUHEHUS.



AMUHOKHUCIIOTBI Kak aM(OTepHblE OpraHMYecKue coeAuHeHus. Pusznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHMCIOT (Ha mpuMepe IiuuuHa). buonormueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuasl.

benku kak mpupoHbIe BEICOKOMOJIEKYIISIpHBIE coenHenus. [lepBuunas, BropuyHas u
TpeTUYHasi CTPyKTypa OenkoB. XMMHYECKHE CBONCTBA OENKOB: THAPOIU3, AEHATYypallMs,
KayeCTBEHHbBIE PEAKIIMH HA OEIIKH.

DKcrepuMEHTAIbHbIE METO/Ibl U3yUEHUS BEIIECTB U UX MPEBPALEHUI: HAOIIOACHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OCIKOB MPHU HArpeBaHUH, I[BETHHIC
peakuuu 0eaKoB (C UCIOJIb30BAHUEM MYJIbTUMEIUNHBIX CPEACTB).

BbicokoMoieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJIMMEPHU3ALNU, CPEIHSAS MOJIEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN — MOJIMMEPU3ALIUS U MTOJTUKOHACHCALTHS.

DKCnepruMEHTAIbHBIE METO/Ibl U3YUEHHS BEIECTB U UX MPEBPALEHUN: 03HAKOMIICHUE C
oOpa3amu NpUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4YKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€i pU M3yd4eHUU opraHuyeckoi xumuu B 10 kiacce
OCYUIECTBJISIETCSL YEpE3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSTHUM, SBJSIONIMXCS CUCTEMHBIMHU JJISI OTICNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO11ue ecTeCTBEHHO-HAyYHbIE MOHATHUS: SBJICHUE, HAyYHBIM (akT, TMIIOTE3a, 3aKOH,
TEOpUs, AaHAIU3, CHHTE3, KiIacCHU(PUKaUus, NEePUOAUYHOCTb, HAOIIOJEHHUE, U3MEPEHMHE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®duzuka: marepus, SHEpPrusi, macca, aToOM, 3JIEKTPOH, MOJEKYJa, 3HEPreTUYECKUuiu
YpOBEHb, BELIECTBO, TEJ0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBa, (pU3NUECKUe BEIUYUHBI
U €IMHULBI UX U3MEPEHUS.

buonorus: knerka, opraHusm, ouocdepa, oOMeH BeliecTB B opraHuszme, (OTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (O€IKU, YTIAeBOAbL, )KUPbI, PEPMEHTHI).

['eorpaduisi: MuUHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE UCKOIIAEMBbIE, TOTINBO, PECYPCHI.

11 KUIACC
OBIIIAA U HEOPTAHUYECKASA XUMHUA

Teopernyeckue OCHOBbI XUMHHU

Xumudeckuit smeMeHT. AtoM. Sapo atroma, H30TONBL. DJIEKTPOHHAS 000JIOYKA.
DHepreTMYecKue YpPOBHH, IOAYpOBHH. ATOMHBICE OpOMTamd, S-, P-, d- DIIEMEHTHI.
Oco0eHHOCTH pacIipeieyieHUsT dJIEKTPOHOB MO OpOUTaIsIM B aTOMax 3JEMEHTOB MEPBBIX
YETBIPEX MEPUOI0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

[lepnoanueckuii 3akoH u llepuonmyeckass cucrema xumuuyeckux sjaemeHtoB I, U.
MengaeneeBa. CBsi3p NMEpUOIUYECKOrO 3akoHa W IleproaMYecKOll CUCTEMBI XMMHUYECKUX
anemeHToB /I. 1. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH



U3MEHEHHSI CBONCTB XMMHUYECKHUX HJIEMEHTOB M O00pa3yeMbIX HMMHU MPOCTBHIX U CIOMKHBIX
BEILIECTB MO IpyNnaM U rnepuogaM. 3Ha4YeHUe NMePUOANIECKOrO 3aKOHA B PA3BUTUHU HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKas CBs3b. Buabl XuMHUecKoil CBA3M (KOBaJIGHTHAs
HETOJISIPHAS ¥ TIOJIIpHAs, MOHHAs, MeTaJuTdecKas ). Mexanu3mMbl 00pa3oBaHMs KOBaJICHTHOM
XUMHUYECKOH CBsI31 (0OMEHHBIN ¥ JOHOPHO-AKIENTOPHEIN ). BogopoaHas cBs3b. BaleHTHOCTS.
DIIEKTPOOTPULATENBHOCTh. CTEneHb OKUCIeHUA. IOHBI: KATUOHBI U AaHHOHBI.

BemiecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3AKOH ITOCTOSTHCTBA COCTAaBa
BellleCTBA. THUIBl KPUCTAUNIMUYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUINYECKOMN PEIIETKU.

[TonsTne o0 aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWIHBIE PacTBOpbl. MaccoBas
JIOJISI BEIECTBA B PACTBOPE.

Knaccudukanus Heopranumueckux coequHeHuid. HomeHkiaTypa HeOpraHM4ecKuX
BENIECTB. | €HETHYECKAas! CBSI3b HEOPTraHUYECKHUX BEIIECTB, MPUHAICKANUX K Pa3IMYHBIM
KJIaccam.

Xumuueckas peakuus. Knaccudukanysa XUMHUECKUX PEaKIUid B HEOPTaHUYECKOW U
OpPraHUYECKON XUMHUHU. 3aKOH COXPAaHEHHS MAacChl BEHIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAILECHUS YHEPTUU NP XUMHUYECKUX PEAKIUSX.

CKOpOoCTh peakluu, €€ 3aBUCUMOCTb OT Pa3lM4YHbIX (pakTopoB. OOpaTUMbIE PEAKIIMH.
XuMn4deckoe paBHOBecue. PaKTOPbI, BIUSIONIME HA COCTOSSHHUE XMMHUYECKOTO PaBHOBECHSI.
[Tpunnun Jle Hlatenbe.

Onextponutuyeckas nucconuanua. CuibHbIE U ciadbie AMeKTpoauThl. Cpesla BOJHBIX
PacTBOPOB BEIIECTB: KHUCas, HEUTpabHas, IEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIAM.

DKCIepUMEHTaIbHbIE METObl U3YUEHUS BEIIECTB U UX MPEBpaIICHUN: IEMOHCTPAIIUS
tabmun «Ilepuoauyeckas cucrema xuMudeckux anemeHToB J[. Y. MenneneeBay, nu3ydeHue
MoOJIeJiel KpUCTaJUIMUECKUX PEMIETOK, HAOMI0ACHUE U ONTMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB
(pa3noxkeHUe TEPOKCHJAa BOJOPOJa B MPUCYTCTBUU KaTalau3aTopa, OINPENENICHUE CPEeIbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO UHAMKATOPA, PEAKIIUA MOHHOTO 0OMEHa),
JEMOHCTpalUg  TPAKTUYECKON paboTel «BnusHMEe pa3iaudHbiXx (AKTOPOB HA CKOPOCTH
XUMHUYECKOUN peakium» (C UCMOJIb30BAHUEM MYJIbTUMEIUMHBIX CPEJICTB).

PacuérHble 3anaum.

Pacuétbl 1Mo ypaBHEHUSIM XUMHUYECKUX pEaKIui, B TOM 4YHUCIE TEPMOXUMUYECKHUE
pacu€Thl, pacu€Thl C UCIIOJIB30BAHUEM MOHITHUS «MACCOBAas JOJISI BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramner. Ilonoxenune nHemertamoB B Ilepuoamyeckonl CHUCTEME XHUMHYECKUX
anementoB JI. M. MenzeneeBa U1 0OCOOCHHOCTH CTPOCHHSI aTOMOB. DuU3MUECKHUE CBOMCTBA
HEMETaJJIOB. AJJTOTPOIHS HEMETAJIOB (Ha TpuMepe KUCIopoa, cepsl, hochopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BaKHEHIUX HEMETAJIOB (TaJlOr€HOB, CEphl, a3ora, (pocdopa,
yriiepoga M KpPEMHHUS])) U HUX COCAUHEHUM (OKCHIOB, KHUCIOPOACOAEPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COECIMHEHUM ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.



Meramel. [Tonoxenne MetamnoB B [lepuoauuecko CUCTEME XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. OcOOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX O0O0JIOYEK aTOMOB METAJIJIOB.
O6mue ¢uzndeckue cBoicTBa MeTauioB. CIUTaBbl METAUIOB. DJEKTPOXUMHYECCKUU P
HaIpsKEHUM METaJUIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAIUIOB (HATpWM, Kajdui, KajablUi, MarHuu,
ATIOMHHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

OG61ue crocoObl MoTyueHHs: MeTallIoB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUsS BEUIECTB W HUX MPEBPAIICHUI: H3y4YeHUE
KOJUIEKIIMU «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE IKCIEPUMEHTATbHBIX
3a7a4, HAOJIOJEHUE W OINHUCAHHE JEMOHCTPAIMOHHBIX OIBITOB (C KCHOJIb30BAHHEM
MYJIBTUMEIUHHBIX CPEJICTB).

Pacuérurlie 3agaun.

Pacuéter Macchl BemecTBa wim 00bEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO M3 BEIIECTB MMEET MIPUMECH.

XHUMHSA ¥ )KH3Hb

Ponp xumunm B oOecreyeHHH OKOJOTHYECKOH, DHEPreTHUYECKONM | MHIICBOMN
0€30IacCHOCTH, Pa3BUTUU MEIULMHBI. [[OHATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKIIUH.

[IpencraBienuss 00 OOIMX HAYYHBIX MPHUHIUMIAX IPOMBIILICHHOTO TOJYyYCHUS
BayKHEUIINX BEIIECTB.

UenoBek B MUPE BEHIECTB M MATEPUAJIOB: BAXKHEWIIHNE CTPOUTEIIBHBIE MaTEpPHUAIBI,
KOHCTPYKIIMOHHBIE MAaTe€pHUajbl, KPACKU, CTEKJIO, KEPAMHUKA, MATEPHUAJbl I SICKTPOHUKH,
HaHOMAaTEepUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC YA00pEHUS.

XuMHS U 3J0POBBE YEJIOBEKA: MPABUJIA UCIIOJB30BaHUS JICKAPCTBEHHBIX IPENApaToB,
IpaBuJIa 0€30MacHOTO MCITOIb30BaHUS MPENapaToB OLITOBON XMMHUH B IMIOBCETHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzauus MexnpeaMeTHbIX CBSI3€d MPU U3yYEHUU OOIIE 1 HEOPTaHUYECKOW XUMUU
B 11 kmacce ocCymiecTBIsSeTCS Yepe3 HMCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATHM, TAaK W TIOHATHM, SBJSIOMIMXCA CUCTEMHBIMHA IS OTHEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE TMOHATHS: HAy4YHbIM (akT, TUroTe3a, 3aKOH, TEOpHs,
aHanu3, CHHTe3, Kjaccuukamusi, TMEPUOJUYHOCTh, HAOJNIOACHUE, DKCIICPUMEHT,
MOJICJIMPOBAHUE, UBMEPEHUE, SIBJICHUE.

dusznka: MaTepus, SHEPrUs, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
PaIMOaKTUBHOCTb, MOJICKYJIA, SHEPIEeTUYECKHUI YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBa, ((U3NYECKUE BETUYUHBI U €AMHULIBI UX U3MEPEHUS, CKOPOCTh.

buonorusi: kierka, opraHu3M, dKocHcTeMma, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BHTaMHUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepabl, TOPHBIC TTOPOIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUTUBO, PECYPCHI.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XNMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUSA
OoOy4arolMMUCsl MPOTPaMM  CPEIHEro oOmero o0pa3oBaHUsA  (JUYHOCTHBIM,
METaNpeAMETHBIM U MTpeAMETHBIM). HayuHo-MeTonnueckoil o0CHOBOM /1715 pa3paboTKu
IUTAHUPYEMBIX PEe3yJbTaTOB OCBOCHHUS IMPOTPaMM CPEAHETO OO0IIero oOpa3oBaHUs
ABJISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MTOAXO/.

B cOoOTBETCTBMM € CHCTEMHO-AEATENBHOCTHBIM IIOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YIbTATOB OCBOCHMSI IIpeaAMETa « XUMHUSD» Ha YPOBHE CPEIHETO OOIIETOo
oOpa30BaHMsI BBIJEJICHBI CIEAYIOIINE COCTABIIAIOIINE:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpaXAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJINYUE MOTUBALUU K O0yUYEHHUIO;

L[EJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEeSATENbHOCTH II€HHOCTHO-CMBICIIOBBIMU ~YCTAHOBKAMH, MPHUCYIIUMHU II€JIOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIMYUE IMPABOCO3HAHHUS HKOJIOTUYECKOM KyJNbTYpbl M CIHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOEHUS NpeaAMeTa «XHUMHUS» JAOCTUTAIOTCA B
€IMHCTBE Y4Ye€OHOW W BOCHHUTATEIbHOW JESATENIbBHOCTM B COOTBETCTBHU C
I'YMaHHCTHYECKUMHU, COLMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMH U
ujearaMu pPOCCUIICKOro rpakJaHCKOT0 OOIIECTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
M TpaBWIaMU TOBEIEHMS, CHOCOOCTBYIOIIMMHU MpOLEccCaM  CaMOIIO3HAHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YUYaIOIIUXCS.

JIM4HOCTHBIE  PE3yJIbTaTBl  OCBOEHUS IpeameTa «XUMUS»  OTPaXKaroT
c(OPMUPOBAHHOCTH OIBITA IMO3HABATEIbHOW U NPAKTHUUECKON JAESITENbHOCTU
oOydJaronuxcsi Mo peajn3aluu NPUHATHIX B OOIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpa:KaaHCKOr0 BOCIMTAHMA

OCO3HaHUsl 00YyYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY M IIPABOIOPAJIKY;

OPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M MPaBHIIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOW JEATEIBHOCTH MPU CO3JAHUU yUeOHBIX
IIPOEKTOB, PELIEHNN YYEOHBIX M MO3HABATEIBHBIX 33/]a4, BHITOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3€ Pa3IUNYHbIX BUJOB YUEOHOU NeATEeIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

[IEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUM;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B O0OJACTH TEOPUU U MPAKTUUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHMSI TOrO, YTO JOCTH)KCHUS HAyKH €CTh pPe3yJbTar
JUINTEJIbHBIX ~ HAOMIOAEHUM,  KPOMOTJIMBBIX  SKCHEPUMEHTAIbHBIX  MOUCKOB,
MMOCTOSTHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;

MHTEpEca U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUU M MOCIEAYIOIIEM aHAJIU3E
MH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYalluH, CBS3aHHbIE C XMMUYECKUMU SIBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE pEILICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBECHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBENECHHE W IIOCTYIIKM CBOMX TOBapHIIEH ¢
MO3ULIMKA HPABCTBEHHBIX M MPaBOBBIX HOPM M OCO3HAHHME TOCIEJICTBUUA 3THX
MOCTYTIKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 370poBOro M  0Oe3omacHoro oOpa3a  JKH3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coONo/IeHns TpaBuil 0e30MacHOro OoOpalleHusi C BEIEeCTBaMH B  OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHMMAHHUS  [IEHHOCTHM TMPaBWI  HWHIMBUAYAIbHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIHNX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMsI TIOCJICICTBUN W HENPUATHS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTHU B y4ueOHO-HCCIIe10BaTENbCKON
NEeSTeNbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX ACSATEIbHOCTH;

YCTAHOBKM Ha aKTHMBHOE y4acTHE B PEUICHUM MPAKTUYECKHUX 3a]a4 COIMAIbHON
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3Y4YEHHUIO Mpodeccuil pa3audHOro poja, B TOM
YuCJIe HA OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAHUHN IO XUMUHU;



YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY  HWHAMBHIYAJIBbHOH  TPaeKTOPHH
oOpazoBanwmsi, OyayIiei npodeccun u peaan3anui COOCTBEHHBIX KU3HCHHBIX TUIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU II€JI€CO00pPa3HOr0 OTHOUIEHUS K MpUPOJIEe, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl IJIO0AJIBHOTO XapakTepa OJKOJOTUYECKUX MpoOseM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HaHUsI HEOOXOJIMMOCTH MCHOJb30BAHMS TOCTHKEHUN XUMUHU ISl pEICHUS
BOIIPOCOB PallMOHAIBHOTO MIPUPOIOIIOIB30BaAHNS;

AKTUBHOI'O HENPUATHS ITEUCTBUN, IPUHOCIIINX BPEJ OKPYKAKOLIEH TPUPOIHON
cpele, yMEHHUs MIPOTHO3UPOBATH HEOJIArONPHUATHBIE 3KOJOTUYECKUE IOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MPEAOTBPAIATH UX;

HaJIM4YUsl PA3BUTOTIO SKOJOTMYECKOIO MBIIUIEHUS, KOJOTMYECKON KYJIBTYPHI,
OTIBITA JEATEIIBHOCTH IKOJIOTHYECKON HAIMIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
VMU B [I03HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLUAJIBHOM MPAKTUKE, CHIOCOOHOCTH U
YMEHHUSI aKTUBHO IPOTUBOCTOSATH UIE0JIOTUU XeMO(hoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA

c()OPMUPOBAHHOCTU  MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU U OOILIECTBEHHON MPAKTUKH;

NOHUMaHUs crieUn(PUKU XUMHUH KaK HayKH, 0CO3HaHUs €€ poJid B (GOPMUPOBAHUU
paloOHaIbHOIO HAayYHOTO MBIIIJICHUS, CO3JJaHUU IEJIOCTHOIO MpeACTaBieHUs 00
OKPY’KAIOLIEM MHUPE KaK O €AMHCTBE MPUPOJABI U YEIIOBEKA, B ITO3HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Npo0JIeM COXpPAHEHHSI PUPOIHOTO PAaBHOBECUS;

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOW ITUBUIIU3ALINHN:
B €€ TYMaHHUCTUYECKON HANpPABJICHHOCTH M BXXHOW POJU B CO3JaHUM HOBOM Oa3bl
MaTepUaJIbHOW KYJIbTYpPbl, PEUICHUH TI00aJIbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPHEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUHN YCIOBUN YCIIEIIHOTO TpyJa U
HKOJIOTMYECKU KOM(MOPTHOM KU3HU KaXXKAO0T0 WieHa OOIIeCTBa,

€CTECTBEHHO-HAyYHOU T'PAMOTHOCTH: TIOHUMAHMS CYLIHOCTH METOJI0B ITIO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJIy4aeMble
3HAHMS 7151 aHAIM3a U OOBSICHEHUS SIBICHUI OKPYXKAIOILIEr0 MUPa U MPOUCXOSIINX B
HEM M3MEHEHWI, YMEHHUs JenaTb 0OOCHOBAHHBIC 3AKIIOYEHHUS HAa OCHOBE HAy4YHBIX
(aKkTOB ¥ UMEIOIIUXCS TaHHBIX C LIEBIO MOJyUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO UCIIOJIb30BATh XMMUUYECKUE 3HAHUS JIJIsl PEIICHUs
po0JIeM B peasIbHbBIX )KU3HEHHBIX CUTYaIIMSIX;



MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKOM 1eATEIbHOCTH;

TOTOBHOCTHU U  CIIOCOOHOCTH K  HEMPEpPHIBHOMY  00pa3OBaHUIO U
caMo00pa30BaHUIO0, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHMA 1O XUMHU B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMH;

MHTEpeca K OCOOEHHOCTSIM TpyAa B pasziIHuYHBIX cdepax mpodeccuoHambHOI
IeSITeTbHOCTH.

METAIIPEIJMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS Y4YeOHOro mnpeamera «XHUMHS» Ha
YPOBHE CpeaHero o01ero o0pa3oBaHus BKIOYAIOT:

3HAYHNMBbIE TUISL (dopMupoBaHus MHUPOBO33PEHHUS oOyyaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOILIEHAYYHbIE MOHATHS, OTPAXKAIOIINE
LEJOCTHOCTh HAYYHOM KAPTUHBI MHUpa U CHEHU(PUKY METOJOB I[IO3HAHMS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIUs, SIBICHHE,
IPOLIECC, CUCTEMA, HAay4YHbI (PAKT, MPUHLMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UcclleJOBaHUE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHbIE Yy4YeOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHHUKATHUBHBIE,
pEryJISTUBHBIE), 0OecnieunBatonue GopMUpoBaHue GyHKIUOHATBHOM IPAMOTHOCTH H
COLIMAJIbHON KOMIETEHIIMU 00yJaroInXCs;

CHOCOOHOCTh OOYYaIOIIMXCSl UCIOJIb30BAaTh OCBOCHHBIE MEXAMCLUIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHMS U YHUBEPCAJIbHBIE YUEOHbIE ACHCTBUS B MO3HABATEIBHOM
Y COLIMATIbHOM MPAKTHUKE.

MeranpeaMeTHble  pe3yibTaThl OTPaXKarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU [TO3HABATEIIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBiaseHue yHMBEpPCAJIbHBIMH Y4eOHBIMH MIO3HABATEIbHBIMY /ICHICTBUSIMU

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U AKTyaJIU3UpPOBaATh MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh UEIU JEATEIIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICJISITh XApAKTEpHbIE NPHU3HAKK TMOHATHM M YCTaHABIMBATh WX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS IJi OOBSICHEHUS OTAEIbHBIX (HDaKTOB U
SIBJICHUIM;

BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIacCU(UKAIIMU BEUIECTB U XUMUYECKUX
peaKLnil;

YCTaHaBIMBAaTh IMPUYUHHO-CIECICTBEHHBIE  CBSI3U  MEXKIYy  HM3y4aeMbIMH
SBJICHUSIMU;



CTPOUTH JIOTMYECKUE pacCyXIeHUs (MHIYKTUBHbBIC, JIEyKTUBHbBIE, IO
aHAJOrMM), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHS] B PaCCMaTPUBAEMBIX
ABIICHUSX, (POPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS;

IPUMEHSTh B IPOLIECCE MO3HAHMSI, UCMIOJb3yEMbIE B XMMHUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIENHU, MPEeOOPa30OBBIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHM
3HaK (CMMBOJI) 2JIEMEHTa, XUMUYECcKas (GopMyia, ypaBHEHHE XUMUUECKON peaKkIuu —
OpU peHIeHHH YYeOHBIX I[MO3HABATENbHBIX M TMPAKTUYECKUX 3a7ad, IPUMEHATH
Ha3BaHHbIE MOJEJbHBIC MPEACTABICHUS [JIs BBISBICHUSA XapaKTEPHBIX MPH3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUI.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIQJIETh OCHOBaMHU METOJOB HAyYHOTO IIO3HAHMSI BELIECTB U XHUMHUYECKHX
peaKuuu;

(opMyIHpPOBATH LENU U 33]1a4U UCCIEAOBAHMS, UCIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIE BONPOCH! B KAUECTBE HHCTPYMEHTA IO3HAHUS U
OCHOBBI JIJIsl POPMUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CYKJICHUM;

BJIQJIETh HABbIKAMH CaMOCTOSITEJIBHOIO  IUIAHUPOBAHUS M MPOBEICHUS
YUYEHUYECKUX SKCIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a XOJO0M
Ipolecca, CaMOCTOATEIBHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYyIUpOBATH
0000IIEHUSI U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJECIAHHON padoTe;

MpUOOpeTaTh  OMBIT  YYEHUYECKOM  HCCIENOBATENbCKOM U MPOCKTHOMU
JESITeIbHOCTH, MPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOUCKY
METOJIOB pELICHUS] NPaKTHYECKUX 3aJad, NPUMEHEHUIO PAa3JIMYHbIX METOIO0B
MO3HAHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMaLK (Hay4YHO-TIOMYJIIpHas
JUTEepaTypa XUMHUYECKOTO COAEepkKaHUsl, CIpaBOYHbIE TOCO0us, pecypchl HTepHeTa),
aHAIM3UPOBATh UH(MOPMAITUIO PA3IMYHBIX BUIOB U ()OPM MPECTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTH;

(GopMyIMpOBaTHh 3aMPOCHl U MPUMEHATH Pa3JIMYHbIE METOJbI MPHU TOUCKE U
orbope wuHpOpMAIMK, HEOOXOMUMOW JJIi  BBIMIOJIHEHHWS  y4eOHBIX  3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HWCIOJb30BaHUS WH(DOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BRIOMPATh ONTUMANIbHYIO (POpMY MpeicTaBlIeHUs HHPOpMalun
(cxempl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);



UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAUECTBE CPEJCTBA MPHU pabOTe C XUMUUYECKOU
uH(pOpMalei: MPUMEHSATh MEXKIIPEAMETHbIC ((PU3NYECKHE U MaTEMAaTHUYECKIE) 3HAKH
¥ CUMBOJIBI, (hOpMyIIbI, a00pEeBUATYPHI, HOMEHKIIATYPY:;

UCIIOJIb30BaTh W IPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJNICTBA
HaTJITHOCTH.

OBjaieHue YHHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMbI B XOJ€ AHAIOra W/WIH
JTUCKYCCUH, BBICKA3bIBATh HUJIEU, (POPMYIUPOBATH CBOU MPEMAJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMIPE3CHTAllUE PE3yJbTaTOB II03HABATEIBHOU JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMHU IPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOHM padOThl MO MCCIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, pealn3alny y4eOHOro npoekra u (opMyaupoBaTh BHIBOIBI 1O
pe3ysibTaTaM MPOBENEHHBIX MCCIEAOBaHUN MYyTEM COTJIACOBAHMS MO3ULUN B XOJE
00CYKIeHUsI 1 0OMEHAa MHEHUSIMU.

OBiageHue YHMBEPCAJbHBIMHU PeryJsiTHBHBIMH 1€CTBUSAIMH:

CaMOCTOSATENIbHO IUIAHUPOBaTh M OCYLIECTBISATH CBOK I03HABATEIbHYIO
NEATENbHOCTh, OIpeneisss €€ Uenu M 3aJadd, KOHTPOJIMPOBATH M IO MeEpe
HEOOXOJUMOCTH  KOPPEKTUPOBATh MpeAJiaraéMblii  alrOpUTM JACUCTBUA  IpU
BBIIIOJTHEHUM y4e€OHBIX M HCCIEAOBaTENbCKUX 3a/lay, BbIOMpaTh Haubosee
3 PeKkTUBHBIN CTOCOO UX PEIICHUS C YUYETOM MOTYYEHHUSI HOBBIX 3HAHUH O BEIIECTBAX
Y XUMHAYECKUX PEaKIUsIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEU AESATENBHOCTH HA OCHOBE CaMOaHaIM3a U
CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KUIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKass XuMush OTpaxkaroT:

cOpPMHUPOBAHHOCTh  NPEACTABICHUM O  XUMHUYECKOM  COCTaBJISAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B TO3HAHWU SIBJICHUN MIPUPOBI, B
(GOpPMHUPOBAHUM MBINIJICHUS ¥ KYJIbTYPHl JIMYHOCTH, €€ (PYHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl PEHICHUS MPAKTHYECKUX 3a1ad M DKOJOTUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON Cpee;

BJIAJICHUE  CHUCTEMOM  XHWMUYECKMX  3HAHMH,  KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAas 000JI0uKa
aroMa, MOJIEKYJIa, BaJIEHTHOCTb, J3JIEKTPOOTPULATEIBHOCTb, XUMHUUYECKas CBS3b,
cTpykTtypHas ¢dopmyna (pa3BEpHYTass W COKpai€HHas), MOJIb, MOJISIpHAs Macca,



MOJIIPHBIN  00BEM, YIJIEPOJHBIA CKeNeT, (PYHKIMOHANbHAs TpyMa, paauka,
M30MEpHsI, U30MEPhI, TOMOJIOTHYECKHUI PsiI, TOMOJIOTH, YTJIEBOJIOPOIBI, KUCIOPO U
a30TCOJEpKAINEe COCAMHCHHs, MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHBI (TEOpUsl CTPOCHUS
opraHudeckux BemecTB A. M. BbyTiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $3bIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JIeKAIIe B OCHOBE MIOHUMAHMSI IPUYNHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBICHHM,
(aKTOJOTUYECKUE CBEICHUS O CBOWCTBAX, COCTAaBE, IOJIYyYEeHWH M O€30MMacHOM
UCIOJIb30BAaHUU BAXHEHIIMX OpPraHWYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
JEeSITETbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMCHHUH BBIABIATH XapaKTEPHBIC NPH3HAKH TTOHSTHH,
yCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIHME ITOHSATHS TIPH
OTIMICAaHWH COCTaBa, CTPOCHUS | MPEBPAIICHUI OPTaHNIECCKUX COCAMHCHUI;

c(OPMHUPOBAHHOCTh YMEHHUN MCIOJb30BaTh XHMHUYECKYI0 CUMBOJHKY JIJIsi
COCTAaBJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpal€HHon) Gpopmy
OpPTaHUYECKUX BEIIECCTB M YPABHECHUN XUMUYCCKUX PEAKIIMK, N3TOTABIMBATH MOCIN
MOJICKYJT OpPTaHWYECKUX BEMIECTB I WUTFOCTPAMM HMX XHMHYECKOTO M
MIPOCTPAHCTBEHHOT'O CTPOCHHSI;

c(OPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAICKHOCTh H3YYCHHBIX
OpraHUYECKHUX BEIIECTB [0 UX COCTABY M CTPOCHUIO K ONPECIEHHOMY KJIacCy/TpyIIIe
coenmuHEeHW  (YTJIIE€BOAOPOIBI, KHCIOPOJI ¥  a30TCOACpKAIINE COCIUHCHWSI,
BBICOKOMOJICKYJISIPHBIC COCAMHEHUS), aBaTh WM Ha3BaHUS 10 CHCTEMATHYCCKOM
nomenkiatrype (IUPAC), a Takke mpuBOIUTH TPUBUAILHBIC HA3BaHHUS OTEIbHBIX
OpraHUYECKUX BEIIECTB (ITHJICH, TPOIUJICH, alleTUJIEH, dTUJICHTIIUKOIb, TIHUICPUH,
dbeHon, GopManmbaeTHI, aleTalbICTH, MypaBbUHAS KHCIOTa, YKCYCHAas KHCIIOTa,
OJICMHOBAass KHWCJIOTa, CTEApUHOBAs KHUCJIOTA, TJIOKO3a, (QPYKTO3a, Kpaxma,
1IEJIJTI0I03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHJABl XHUMHYECKOM CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPUMEHATh TOJOXKCHHUS TEOPUU CTPOCHUS
opraHnueckux BemecTB A. M. bytnepoBa s 00BsSICHEHHUS] 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEPU30BaTh COCTAB, CTPOCHHE, PU3NUECKHE U
XUMUYECKHE  CBOMCTBA  THUIWYHBIX  MPEJACTABUTENCH  Pa3IUYHBIX  KJIACCOB
OpraHUYeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH, NMPOMUJICH, alleTuIeH, OyTaauen-1,3,
MeTwiOyTaaueH-1,3, 0eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TJIUIEPUH, (HEHOII,
areTanbAeTH]l, MypaBbUHAsI M YKCYCHasl KHCJOTHI, TJIFOKO3a, Kpaxmal, IeUII0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMHU



YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHYECKUX pEAKIUM ¢ HCIOIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEepPHU30BaThb HCTOYHHKHU YTIEBOJOPOTHOTO
ChIpbs (He(Th, IPUPOHBIN a3, YroJib), CIIOCOOBI UX MEPepabOTKU U MPAKTUUYECKOE
IpUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHH TMPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJIHOTO BEIIECTBA MM MPOAYKTa
peaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WIH MIPOJAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHUNA 00 OCHOBHBIX METO/aX
HAyYHOTO MTO3HAHMS, HCTIOJB3YEMBIX B XUMUH TTPU U3YICHUH BEIICCTB U XUMHUYECKUX
ABJICHUN (HaOJtO/IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIOIb30BATh
CUCTEMHBIC XUMHUYCCKUE 3HAHWS JJIS TIPUHSTHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM,;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOJATh MpaBuia IMOJb30BAHUS XUMHUYECKOU
MOCy/IOM U JTabOpaTOpHBIM OOOPYJIOBAaHMEM, a TakKKe IpaBWiia OOpalleHUsl C
BCIIECTBAMH B COOTBETCTBHU C HWHCTPYKIIUSMH TIO BBHITIOJIHCHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATh XUMUYECKUN
AKCIIEPUMEHT (TIPEBPAILEHUS OPTaHUYECKUX BEUIECTB MPU HAarpeBaHUU, MOJyYCHHE
STHIIEHA U U3yYEHHE €T0 CBOWMCTB, KAUECTBEHHBIC PEAKIIMU OPTaHMUYECKUX BEIIECTB,
AeHatypanus OeTKOB MPH HArPEBAaHUU, I[BETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C
MpaBUJIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
o0opyI0BaHUEM, TIPENICTABIATh PE3YyIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (opMme
3aMKCH YPaBHEHUH COOTBETCTBYIOIINX PEAKIMK U (POPMYIHPOBATH BEIBOIBI HA OCHOBE
ATHX PE3yIbTATOB;

c(hOPMHUPOBAHHOCTh yYMCHUN KPUTHYECCKH aAHAJU3UPOBATH XHUMHYECCKYIO
uHopMaIuio, TOJy4aeMyld U3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh rpaBuia JKOJIOTUYECKHU
11eJIeCO00Pa3HOTO MOBEACHUSI B OBITY M TPYJAOBOU ACSITEILHOCTU B IENSIX COXPAHEHUS
CBOETO 3JIOPOBbS M OKpY)KAlOIIeW NPUPOJHOW Cpelpl, OCO3HABaTh OMACHOCTh
BO3JICHCTBHS Ha )KUBBIC OPTAaHU3MBI OMTPEACIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs
cvbeicn  mokazatens [IJIK, mosicHATe Ha mnpuMepax CrmocoObl YMEHBIIEHUS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M UEIOBEKa;

Ui OOYyYaromIMXCs C OTPaHWMYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBS: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METOAAaX IIO3HAHHS BEHIECTB U
XUMHUYECKUX SIBJICHUH;



11 KITACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO011as 1 HeopraHuIecKasi XUuMHUs»
OTpakaroT:

chOPMHUPOBAHHOCTh  MPEJACTABICHUN: O  XUMHYECKOM  COCTaBJISIOICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B MIO3HAHUU SIBJICHUN MIPUPOJIBI, B
(GOpPMHUPOBAHMM MBINIJICHUS ¥ KyJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHATHHOU
IPAaMOTHOCTH, HEOOXOJMMOM [JIsi PEIICHUs MPaKTHUYECKUX 3aad M SKOJOTHYCCKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370pPOBbIO U MIPUPOJTHON Ccpeie;

BJIAJICHUE  CHCTEMOW  XMMHMYECKMX  3HAHUW,  KOTOpas  BKJIKOYACT:
OCHOBOITOJIAraoIye MOHATHS (XMMHYECKHH 3JIEMEHT, aToMm, Hu3oTom, S-, P-, d-
AJEKTPOHHBIE OpOUTAIM AaTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJSPHBIA 00BEM,
BaJICHTHOCTb, JJICKTPOOTPULATEIILHOCTh, CTEIEHb OKHMCJICHHS, XUMHYECKasl CBS3b
(KoBaJICHTHAsl, MOHHAs, METAJNIMYECKas, BOJIOPOJIHAS), KpUCTAIIMYECKass pemérka,
TUIBl ~ XMMHUYECKUX  PEAKLUMH,  pacTBOP,  BJIEKTPOJHUTBI,  HEJJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs  JUCCOLUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEaKIuh, XHMHUYECKOE PABHOBECHE); TCOPUM M 3aKOHBI (TEOopus
BJICKTPOJIUTUYECKON AUCCOLMALNU, Tepruoandeckuil 3akoH [l. 1. MeHneneeBa, 3akoH
COXpPaHEHUsSI MAcCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU IPU
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JIEKallMe B OCHOBE MOHWMAaHUS MNPUYMHHOCTH W
CUCTEMHOCTH XHWMHYECKUX SBIICHHM, (PAKTOJOTMUECKHE CBEICHHS O CBOWCTBAX,
coCTaBe, TOJIYYCHUHU M OE301aCHOM HCIIOJIb30BAaHUN BAXKHEUIINX HEOPTaHUYSCKHUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUN BBIABISATH XapaKTEPHbIC TMPU3HAKU TIOHSTHUH,
YCTAHABIIMBATh WX B3aUMOCBS3b, HUCIIOJb30BATH COOTBETCTBYIOIIUE MOHSTUA TPU
OIMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX IPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XHWMHYECKYIO CHUMBOJUKY IS
coctaBieHuss  (GOpMyd  BEWIECTB W  YpPaBHEHUW  XMMHUYECKHX  peaKIuil,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbIE Ha3BaHUSA OTAEIBHBIX
HEOPraHMYECKHUX BEIIECTB (yrapHbIN ra3, yriaeKUCblid ra3, aMMHaK, raii€Hasi U3BeCTh,
HerauméHas U3BeCTh, MTUThEBAs COAa, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPENENATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMHYECKUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BUJI XUMUYECKOU CBA3U
(KoBaJICHTHasi, HWOHHAs, MeTa/UIMYecKas, BOJOPOAHAs) B COCAMHEHUSAX, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsSIpHas,
HWOHHAs, METaJJInuecKas), XapakTep Cpelibl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COCIMHECHUM;



c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIICKHOCTh HEOPTAHUUECKUX
BEIIECTB IO UX COCTaBY K OMpPENEIEHHOMY KJacCy/TpyIie COeAMHEHUN (IIPOCThIC
BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCUJbI, OCHOBAaHUS, KHCIOTHI, aM(OTepHbIe
TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PaCKphIBATh CMBICI Mepuoandeckoro 3akona Jl. U.
MenpeneeBa U JI€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3JeMeHTOB 1—4 mnepuonoB Ileproauyeckoil CHCTEMBI XUMHYECKHUX
anemeHToB JI. M. MeHneneeBa, WUCHONB3ys MOHATHA «S-, P-, O-3JEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUUYECKUX DJEMEHTOB M HMX COCAWHEHUM MO MepuojaM M TpyImnam
[Tepunoanyeckoit cucrembl XuMu4decKkux 3neMeHToB /. 1. Menaeneena;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepPU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB  PAa3IMYHBIX KJIACCOB, MOJATBEPXKIAThH
CYILLIECTBOBAHNE T'E€HETUYECKON CBS3M MEXIY HEOPraHM4YECKMMHU BEIIECTBAMH C
MTOMOIILI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUIA;

c(hOPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMHUYECKHUE PEaKIUU IO
pa3NUYHBIM TMpU3HAKaM (YUCIYy M COCTaBy pEarupyrollux BEIIEeCTB, TEILIOBOMY
3¢ deKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMsI 3JIEMEHTOB, OOpaTHMOCTH
peaKklMM, yYaCTUIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHU COCTABIIATh YPABHEHUSI PEAKIUN pa3INYHBIX TUIIOB,
MIOJIHBIE M COKpAIIEHHBIC YPABHEHUS PEaklnii MOHHOTO 0OMEHa, yUUThIBAs yCIOBUS,
[IPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

c()OPMUPOBAHHOCTh ~YMEHUH  NOPOBOJUTH  PEAKUUU, MOATBEPKIAAIOLINE
KAUEeCTBEHHBI COCTAaB pAa3IMYHbIX HEOPraHMYECKUX BEUIECTB, pPaclo3HaBaTh
OTIBITHBIM TMYyTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPax HEOPraHUYECKUX
BEILECTB;

c(OPMHUPOBAHHOCTh ~ YMEHHM  pacKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MMOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHHUU OOBICHITH 3aBUCUMOCTH CKOPOCTH XWMHUYECKOU
PEaKIMK OT Pa3INUHBIX (PAKTOPOB; XapaAKTEP CMEIICHUSI XUMUYECKOTO PABHOBECHS B
3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpunuui Jle [latense);

c(hOPMUPOBAHHOCTh YMEHUW  XapakTEPU30BaTh XUMUYECKHUE MPOIECCHI,
JeKallre B OCHOBE MPOMBIIIJIEHHOTO MOTYYEHUsI CEPHON KUCTIOThI, aMMHUAKa, a TAKXKe
chOPMHUPOBAHHOCTh  TPEJICTABICHUNH 00 OOmMMUX HAYYHBIX MPUHIUMNAX U
HKOJIOTMYECKUX MPpoOIeMax XUMUYECKOTO MMPOU3BOICTBA;



c(OPMUPOBAHHOCTh YMEHUW TMPOBOAWTH BBIYKMCICHUS C UCIOJIb30BAHUEM
MOHATHUSL «MACCOBAsI IOJIS BEILIECTBA B PACTBOPE», 00ObEMHBIX OTHOIIECHUI ra30B MpU
XUMUYECKUX PEaKUUAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OO0BEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIUU
BELIECTB, TEIUIOBOTO 3(PdeKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHHUS MaccChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOJIOATh TMpaBUja IMOJb30BAHMS XUMHUYECKOU
MOCy/ION U JTabOpaTOpHbIM O0OPYJOBaHHMEM, a TakKe NpaBWia OOpalleHUsl C
BELIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO JaOOpaTOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yYMEHUM TUUJIAHUPOBATH M  BBINOJHATH XUMHUUYECKUU
AKCIIEPUMEHT (Pa3ioKE€HUE MEPOKCUIA BOAOPOJa B IMPUCYTCTBUU KaTalW3aTopa,
ONpeJeNeHNe CPebl pACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHANKATOPA,
BIIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIMK, PEaKii HOHHOTO
oOMeHa, KaueCTBEHHbIC peaklMu Ha Ccyib(har-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KAaTHOH aMMOHMS, PElIEHUE 3KCHEPUMEHTAIBHBIX 3a/ad Mo TemMaM «MeTaiby H
«HemeTamel») B COOTBETCTBUHM C ITPaBUIIaMU TEXHUKH O€30MaCHOCTHU MPU 00pallleHUN
C BellecTBaMH U JaOOpaTOPHBIM O00OPY/OBaHHUEM, TMPEJACTABIATh PE3YyIbTaThl
XUMHUYECKOTO SKCIIEPUMEHTA B (DOpME 3aMKCH YPABHEHHU COOTBETCTBYIOIIUX PEAKIIUIMA
1 (OpMyYITUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh yYMEHUN KPUTHUYECKHM AHAJIU3UPOBATH XUMHUYECKYIO
uH(popManMIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, MTHTepHET U pyTux);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia AKOJIOTUYECKHU
1[E€JIECO00PA3HOT0 MOBEACHUS B OBITY U TPYJIOBOM JAESITEIBHOCTH B LEJSAX COXPAHEHHUS
CBOEr0 370pOBbS M OKpYXaloleld NpUPOJHOM Cpelbl, OCO3HABaTh OIMACHOCTH
BO3JICUCTBHSI Ha >KMBBIE OpPraHU3Mbl OIPEACIIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazateins [1JIK, mosicHaTh Ha mpuMepax crocoObl YMEHbBIIICHUSI U IPEOTBPAIICHHUS
MX BPEIHOTO BO3/CICTBUS HA OPraHW3M YEJIOBEKA;

UIsl OOy4YaroIMXCSd C OTrPaHUYEHHBIMU BO3MOXKHOCTSMH 370pPOBbS: YMEHHUE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMHUYECKUX SIBIICHUMU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne T K
/i eMa ypoka 0JINYECTBO
4acoB

Paznen 1. TeopeTuyeckne 0OCHOBbI OPraHUYECKON XUMMH.

IloBTOpEHHE

CTapTOBaHHHaFHOCTHKa

I'nasa 1.1. Ilpeomem opeanuueckou xumuu. Teopusi cmpoeHnust

opeanuueckux coeounenuii A. M. Bymnepoasa. >

111 [Ipenmer opraHnyecKkor XuMHUH, €€ BOSHUKHOBEHHUE, 1
o pa3BHTHE U 3HAUCHHE.

119 Teopust CTpOEHUSI OpraHUYECKUX CoeIMHEHUN A. M. 1
o byTtnepoBa, €€ OCHOBHBIE TIOJIOKECHHUS.

1.1.3  IlpencraBnenue o kiaccCupUKALUN OPTAaHUYECKUX BEIIECTB. 1

114 Homenkinatypa (cuctemaTuyeckas) U TpUBUAIbHBIC 1
o Ha3BaHWsI OPTAaHUIECKHUX BEIIECTB.

115 Homenkinatypa (cuctemaTuyeckas) U TpUBHAIbHbBIC 1
o Ha3BaHMs OPraHUYECKUX BEIIECTB.

Pa3znesa 2. YrieBoaopoasl. 26

I'nasa 2.1. Ilpedenvhvie yene8000po0vbi — anikambl 6

2.1.1  AnkaHbl: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUN PSII. 1

2.1.2  AukaHbl: COCTaB U CTPOCHUE, TOMOJIOTUYECKUMN P, 1

2.1.3  MeraH 1 5TaH — MPOCTEHIIINE TTPEACTABUTENIN aJTKAaHOB. 1

2.1.4  CnocoOsl MOy4eHUs U XUMUYECKHE CBOMCTBA aJIKaHOB. 1

2.1.5  CnocoObl MOMyYeHUs] U XUMUYECKUE CBOMCTBA alTKAHOB. 1

[IpakTuueckast padota Ne 1. "Pemenue 3a1a4: onpeiesieHue
2.1.6  momekymsipHO# POpPMYIIBI BEUIECTBA, ONPEICICHIE 1
MAaCCOBOM JIOJIM BEIIECTBA B pacTBOpE".

I'nasa 2.2. Henpeoenvhule yene6000poovl. YUKIOANKAHbL, ANKEHbL,

10
AIKaOUeHbl, AIKUHbI
2.2.1  ANKeHBI: COCTaB U CTPOEHUE, CIIOCOOBI MOTYUEHUS.
2.2.2  lluknoankaHbl: CTPOCHUE U CBOMCTRBA.
993 OTUJIEH U NPONWIEH — MPOCTeHIINe MPeCTaBUTENN 1

AJIKCHOB.

2.24  Xumudeckue CBOWCTBA U MMPUMEHEHNE aJTKEHOB. 1



995 [Tpaktrueckast pabota Ne 2. "Permenue 3a1a4: onpeaeieHme
o KOJINYECTBA BEILICCTBAY.

2.2.6  Anxaguensl: OCOOCHHOCTH CTPOCHHS, H30MEPHS.

Ankanuensl. byraguen-1,3 u metunodyraauen-1,3.
2.2.7  TlonmydeHue CHHTETHUUECKOTO KayuyyKa U PEe3UHBI.
XHUMHUYECKHUE CBOMCTBA.

AJIKHHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHHSI,
2.2.8 TOMOJIOTHYECKUM PsAJl. ALIETHIICH — TPOCTEHIITNI
IIPEICTaBUTEIIb AJIKHHOB.

2.2.9  BpruucneHus no ypaBHEHUIO XMMUYECKOM peakinu.

2.2.10  BpruncneHus mo ypaBHEHHIO XUMHUECKON pPEaKIINH.

I nasa 2.3. Apomamuueckue y21e8000po0bl

2.3.1  Apensl: 6eH301 1 TOJTyOJ. TOKCHYHOCTH apEHOB.

2.3.2  ApeHbl: 0COOEHHOCTH CTPOCHUS MOJIEKYJI, HOMEHKJIATypa.

2.3.3  ApeHsbl: ciocoObl MOTYYEHHSI U CBOICTBA.

2.3.4  ApeHbl: ciocoOBI MOTYYEHUS U CBONCTBA.

535 ['eneTnyeckas CBs3b yIIIEBOIOPOIOB, IPUHAIIEKAIIUX K

Pa3JIMIHBIM KJIaCCaM.

236 ['eneTndyeckas CBs3b YIJICBOAOPOAOB, ITPUHAIICKAIIIUX K

Pa3JIMIHBIM KJIaCCaM.

I'nasa 2.4. I[lpupoonvie ucmounuxu y2neeo000po0o8 u ux
nepepabomka

541 [IpuponHbIE HCTOYHUKH YTIEBOAOPOIOB: IPUPOAHBIN a3 U

IIOIIYTHBIC HC(i)T?IHI)Ie T'a3bl.

549 [IpuponHbIE HCTOYHUKH YTIEBOAOPOIOB: PUPOAHBIN ra3 U

IIOITYyTHBIC He(l)THHBIC Ta3Hkl.

243  Hedtb u npoayKThl €€ epepadboTKH.

2.4.4  KoutponpHas paboTa 1Mo pasaeny «YTIeBOAOPOIB.
Paznen 3. Kuciiopoacoaep:kaiiye opraHmyeckue coe{uHeHust

I'nasa 3.1. Cnupmoi. Denon

HpGI[GJ'IBHI)Ie OJHOATOMHBIC CIIMPTHI: MCTAHOJI M 3TAHOJI.

3.1.1
Bonoponnast cBs3b.
312 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: TTOTYUYEHUE U
o CBOMCTBA.
313 MHOroaroMHbI€ CIIAPTHI: STUJICHTJIMKOJb U TJIULIEPUH.

[TomydyeHne U CBOMCTBA MHOTOATOMHBIX CIIUPTOB.

el i R R e



®deHon: cTpoeHne MOJIEKYIIbI, (PU3NUECKHE U XUMHUUECKHE

3.1.4 . 1
CBOICTBA, NPUMEHEHHE.
Inasa 3.2. Anvoezuovl. Kapoonoswie kucromet. CnodicHvle 3¢hupol 10
391 Anpaerunpl: GopMalibIETUA U alleTaNbIET U], 0COOEHHOCTH 1
o CTPOEHHS MOJIEKYIL.
3.2.2  KeToHBI KaK MPeACTaBUTEIN KapOOHUIBHBIX COSAMHEHUN.
3.2.3 XUMHUYECKHAE CBOUCTBA aJIbIETUI0B U KETOHOB.
vy OAHOOCHOBHBIE Mpe/eTbHbIE KAPOOHOBBIE KUCIIOTHI: 1
o MypaBbUHAs U YKCYCHAasi, 0COOCHHOCTH CTPOCHUS.
395 Homenknatypa u n3oMepusi OTHOOCHOBHBIX TIPEIEITbHBIX 1
o KapOOHOBBIX KUCIIOT.
396 XUMHYECKHE CBOMCTBA OJTHOOCHOBHBIX MPEIETbHBIX 1
o KapOOHOBBIX KUCJIIOT.
397 [Ipaktuueckast pabora Ne 3. Pemenue 3aay: onpeneneHue 1
o BBIXO/Ia TIPOYKTa PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO" .
CreapuHOBas M OJICMHOBAS KUCIIOTHI, KaK TIPEICTABUTEIN
3.2.8  BBICHIUX KapOOHOBBIX KHCIOT. MbIia KaK COJTM BBICIITUX 1
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBHE.
329 CrnosxHble 2GUPHI KaK TPOU3BOTHBIE KAPOOHOBBIX KUCIIOT. 1
o TUApOIIN3 CII0KHBIX d(PHPOB.
3210 Kupsi: rugponus, npuMeHeHue, Ouoaorudeckas poiib 1
o KHPOB
Iasa 3.3. Yenesoowl 4
331 VYraeBojsl: cocTas, kiaccudukaius. Baxueimue 1
h IpEICTABUTENN: TII0K03a, PPYKTO3a, caxaposa.
3.3.2 du3nyYecKrne U XUMUYECKHE CBOMCTBA yTJIEBOJOB.
3.3.3  Kpaxman u nemono3a Kak NpUpOIHbBIE TOTHUMEPHI.
334 KonTtponbshas pabota no paszneny «Kucnoposaconepxariue 1
o OPraHUYECKHE COETUHEHHSD.
Pa3znen 4. A3orcoaep:kaniue OpraHnyecKkue coeIuHeHnst 6
Tnasa 4.1. Amunsl. Amunoxuciomol. beaxu 6
411 AMWHBI: METUJIAMUH U aHWIHH, OCOOCHHOCTHU CTPOSHUS 1
o MOJIEKYJI.
4.1.2  CnocoObl OJy4eHHs U IPUMEHEHHE aMUHOB.
413  Xumunyeckue u pU3NIECKUE CBONCTBA.
414  Xumunyeckue u pU3NIECKUE CBONCTBA.



AMUHOKHUCIIOTHI Kak aM(pOTEepHbIE OPraHUYECKUE

415 COEJIMHEHHUs, UX Onosornyeckoe 3HaueHue. [lentuasl. 1
416  benku kak mpupoOHBIC BEICOKOMOJIEKYIISIPHBIE COSTMHEHUS. 1
Pa3nea S. BeicokoMoJIeKyJISIPHbIEC COeTUHEHUS
I'nasa 1. IInacmmaccol. Kayuyku. Bonokna 4
511 OCHOBHBIE MIOHATHSI XUMUU BBICOKOMOJIEKYJIISIPHBIX 1
o COEIMHECHU.
5192 OCHOBHBIE METO/IbI CHHTE3a BRICOKOMOJIEKYJISIPHBIX 1
o COEIMHECHUIA.
5.1.3  IlmactMacchl, KayqykH, BOJIOKHA. 1
514 [IpumMeHeHne BEICOKOMOJNIEKYIISIPHBIX COSTMHEHUIN B 1
o HPOMBIIIUIEHHOCTH.
5.1.5 TonmoBas koHTpoJIbHAs paboTa 1
Pe3epBHbIe yachr'
Hroro 3a 10 knace 68
11 kaace
Pa3zneu 1. Teopernyeckne 0OCHOBBI XUMHH 32
I'nasa 1.1. Cmpoenue amomos. llepuoouueckuil 3aKoH u
6
llepuoouueckas cucmema xumuueckux snemenmos /. 1. Menoeneesa
1.11  HUcropus u3ydeHus CTpOSHUSI aToMa
1.1.2  Hcropus u3ydeHus CTpOCHUSI aToMa
113 XUMUYECKUH 2JIeMeHT. ATOM. DJIEeKTpOHHAsI KOH(PUTyparus 1
o aToOMOB
114 XUMHUYECKHUH 3JIEMEHT. ATOM. DJIEKTPOHHAs KOHPUTYpaIs 1
o aTOMOB
[Tepronnueckuii 3akoH u llepuoauueckas cucrema
1.15  xumuueckux smemenToB /. V1. Menaeneena, ux cBs3b ¢ 1
COBPEMEHHOW TEOPUEN CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHYECKUX
11g | EMEHTOB H uX COCMHEHUH T10 TPYIIIaM U TIEPUOJIaM. 1
o 3HaueHre NEPUOAMYECKOTO 3aKOHA U CHCTEMbI XMMUYECKUX
anemeHToB /.M. MeHneneeBa B pa3BUTUN HAYKH
I'nasa 1.2. Cmpoenue eewjecmsa. Mnocoobpasue eewecms. 10
CrpoeHue BeniecTBa. XUMUYECKAs CBSI3b, €€ BUJIbL;
1.2.1 MeXaHH3MbI 00pa30BaHUs KOBAJICHTHOM cBS3U. BomopoaHas 1

CBiA3b




CrpoeHue BeniecTBa. XUMUYECKAs CBSI3b, €€ BUJIbL;

1.2.2 MeXaHHU3MbI 00pa30BaHUs KOBAJIECHTHOM cBs3U. BomopoaHas 1
CBSI3b
123 BanenTHOCTB. DneKTpooTpuiaTeabHOCTh. CTeneHb 1
o OKHUCIICHUS.
124 BaneHTHOCTB. DneKTpooTpHULaTeIbHOCTh. CTEneHb 1
o OKHUCIICHUSL.
1.25  BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOSHUS 1
1.2.6 = IloHsATHEe O MUCTIEPCHBIX CUCTEMAX. 1
1.2.7  VcTuHHBIE U KOJUIOUIHBIE PaCTBOPHI. 1
1.2.8 = MaccoBas 1oJis BEIIeCTBa B pacTBOPE. 1
1.2.9  MaccoBas 105 BEIIecTBa B pacTBOpE. 1
Krnaccudukanus n HoMeHKIaTypa HEOPraHUYECKUX
1210 coenuHeHuii. ['eHeTHYECKAS CBA3b HEOPTAHUYECKUX 1
BEIIECTB, PA3JIUIHBIX KIACCOB
I'nasa 1.3. Xumuueckue peaxyuu 16
131 Knaccuduxaiuys XuMU4ecKuX peakiiuii B HEOpraHUIeCKOM 1 1
o OpPraHMYeCKON XMMUHU.
132 3aK0H COXPaHEHHS MAacChl BEIIECTB; 3aKOH COXPAaHCHUS U 1
e IPEBPAIICHUS SHEPTHH TIPH XUMHUYECKUAX PEAKIHAAX
1.3.3  TepmoxumuuecKkue ypaBHECHUS PEAKIIHH
1.3.4  TepmoxumuvecKkue ypaBHEHHS PEaKIIuu
135 [TpakTuueckas padora Ne 1. « BiusitHue paznuuHbIx 1
h (aKTOPOB Ha CKOPOCTh XMMHUUECKOM PEAKIIMNY
1.3.6  DnexkTponuTHUEcKas AUCCOLUAIINS.
1.3.7 DJEKTPOIUTUYECKAS JUCCOLINALIUSL.
138 [Tonsarue o BogopoaHoM mokaszarene (PH) pactsopa. 1
o Peakiuu HOHHOTO 0OMEHa.
13.9 [TonsTue o BojopoaHoM rokasatene (pH) pactBopa. 1
o Peakiuu HOHHOTO 0OMEHa.
1.3.10 T'maponu3 opraHMYECKUX U HEOPTaHUYECKHUX BEILECTB 1
1.3.11 Tupponu3 OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB 1
1.3.12  OxuciauTeabHO-BOCCTAHOBUTEIILHBIC PEAKITUU. 1
1.3.13  OxucIuTEILHO-BOCCTAHOBHUTEIIHHBIC PEAKITUH. 1
1.3.14  TlonsTue 00 3IEKTPOIU3E PACIIIABOB M PACTBOPOB COJICH 1



1.3.15 TIlousitue 06 37MEKTPOIMU3E PACIUIABOB U PACTBOPOB COJIECH 1
1316 KonTtponbsHas pabota mo pazueny «TeopeTnueckre OCHOBBI 1
e XUMUW»
Pasnen 2. Heopranmueckasi Xumusi 26
Inasa 2.1. Memannwi 8
Meraiiel, ux noJsioxkenue B [lepuonnyeckon cucreme
2.1.1 XuMH4eckuX 3memMeHToB JI. 1. MenaeneeBa u 0COOCHHOCTH 1
CTPOCHUSI AaTOMOB.
Merasel, ux noJsioxkenue B [lepuonnyeckon cucreme
2.1.2 xuMHudeckux 3nmemenToB /. 1. MenneneeBa n 0cOOCHHOCTH 1
CTPOCHHS aTOMOB.
2.1.3  OO6mue ¢pusznyecKkue CBOMCTBa METAIIOB 1
514 CrutaBel METAJUIOB. DJIEKTPOXUMUYECKHUN PsIJl HANPSLDKEHUN 1
o METaJUIOB
215 XUMHUYECKHE CBOMCTBA BaXKHEHIIINX METAUIOB (HATPHIA, 1
o KaJui, KaJdbllUi, MarHui, AIIOMUHUN) U KX COCTIMHEHUI
2.1.6 XUMUYECKHE CBONCTBA XpOMa, MEJIU U UX COCTMHEHUN
2.1.7 XUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX COCAMHCHUI
518 [Ipaktuueckast pabora Ne 2. "Pemenue 3aja4 1no teme 1
o «Metamis»"
Thasa 2.2. Hememannwi 12
Hewmerael, ux nonoxenue B Ilepuoanueckon cucreme
2.2.1 xuMudeckux snemMenToB . 1. MenaeneeBa 1 0COOCHHOCTH 1
CTPOCHHSI aTOMOB
2.2.2 du3nYeCcKre CBOMCTBA HEMETAJIJIOB. 1
593 AJOoTpOIHs HEMETAIIOB (Ha IpUMEPE KUCIIOPO/Ia, CEPHI, 1
o docdopa u yraepona)
224 XUMHUUYECKHE CBOMCTBA raJIOT€HOB, CEPhl U UX COCTMHEHMI
2.25  Xumuveckue CBOWCTBA TaJOTEHOB, CEPhl U KX COCTUHEHUIA
2.2.6  Xumuyeckue cBOMCTBA a30Ta, (hochopa v UX COETUHEHUN
997 XUMHUYECKHE CBOMCTBA YIJIEPOIA, KDEMHUS U UX 1
o COEMHEHUI
2.2.8  IlpumeHeHue BaXXHEHIINX HEMETAJIOB U UX COCUHEHUN 1
999 OO0oO1Ienre U cucTeMaTH3aIis 3HAaHUH 110 TEME 1

«HemeTamisny.




Brluncnenns o ypaBHEHUSAM XUMHAUYECKUX PEAKLIAN U

2.2.10 ) 1
TEPMOXHUMHUYECKHUE PACUETHI
5911 [Ipaktrnueckas padora Ne 3. «PemieHnue 3agau 1no teme 1
o "HemeTamwisl"»
9912 KonTponbHas pabota mo Temam «MeTamibshy U 1
o «HemeTasmmsm
I'nasa 2.3. Cés3b HeopeaHUueCKux u OpeaHuieckKux euecms 6
2.3.1  Heopranuueckue U OpraHUYECKUE KUCIOTHI. 1
2.3.2  Heoprannuyeckue u opraHM4e€CKHUe OCHOBAHMUS. 1
2.3.3  Pemenue 3a1a4 o ypaBHEHUSIM XUMUYECKUX PEAKIUI 1
534 AMdoTepHbIE HEOPraHUYECKHE U OPTaHHYECKHE 1
o COEIMHEHUSI
935 AMdoTepHbIC HEOPTAHUUECKHIE H OPTAaHHYCCKHE 1
e COEIMHEHUS
236 ['eHeTHUecKas CBSA3b HEOPTAHUIECKUX M OPTAaHUIECKHIX 1
e BEILIECTB
Paznen 3. XumMus v xKu3Hb 4
Tnasa 3.1. Xumus u ocusns 4
Ponb xuMun B 06€Crie4eHUH KOJIOTUUECKOM,
3.1.1  »HepreTHYECcKOl W MUIIEBOM 0€30MaCHOCTH, PA3BUTUU 1
MEUIIMHBI
312 [IpencraBnenuss 06 OOIMIMX HAYYHBIX MPUHITUIIAX 1
o IPOMBIIIUIEHHOTO MMOJYYEHUS BAKHEUIIINX BEIIIECTB
3.1.3  TomoBas KOHTpoJIbHas paboTa 1
314 YemoBek B MUPE BEIIECTB U MaTEPUATIOB. XUMHUS U 1
o 37I0pOBbE YEIOBEKA
Pe3epBHbIC yachl' 6
Hroro 3a 11 kiaace 68
OBUHIEE KOJIMYECTBO YACOB 110 NIPOI'PAMME 136

'Pe3epBHBIC Yachl MOTYT OBITH MCIIOIB30BAHKI [T IPOBECHS aIMUHUCTPATHBHBIX KOHTPOJIBHBIX padoT,
BIIP, BHEIIHUX MOHUTOPHHIOBBIX UCCIIEA0BaHUM, MPOOHBIX EI'D, 3amuThl IPOEKTOB, IOBTOPEHUE TEM,
BBI3BIBAIOIIMX 3aTPYIHCHHUS Y O0YYArOIIUXCS U JP., IPOBEPKU TEM, BEIHECEHHBIX Ha CAMOCTOSITEIILHOE

HU3YUYCHHEC, a TaKIKC PC3CPBHLIC YaChI 3allJTAHUPOBAHBI HA cnyqaﬁ BBIITAZICHUA YPOKOB Ha MPpa3sgAHUYIHBIC

(BBIXOJTHBIC) JTHHU.
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