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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmMa 1O XUMHM Ha YypPOBHE CpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Qeneparuny, Tpe0OBaHUNA K pe3ylbTaTaM OCBOGHHs  (enaepanbHOl  0Opa3oBaTeNbHON
nporpammel cpennero obmero oopazoBanus (POIT COO), npencrabieHHbIX B DenepalbHOM
rocyaapcTBeHHOM oOpaszoBatenbHoM crapaapre COO, c¢ yuérom Konmenuuu mnpernojaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaIn3yIOLIMX OCHOBHBIE 00pa30BaTENIbHBIE IPOTrPAMMBI, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit ®enepanun Ha niepuon g0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1OAXO0I0OB K pa3pabOTKe MIpOrpaMMbl MO XUMHH, K OIPEAEICHUI0 OOLIeH
CTpaTeruy 0O0ydeHUs, BOCIIMUTAHUS U Pa3BUTHUsA 00y4aroIUXCs CPEACTBAMU y4eOHOro IpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIEC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJCp)KaHMsI, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHME, TIOJIy4aeMO€ BBIMYCKHUKaMU  0011eo0pa3oBaTenbHOIM
OpraHu3alliy, SBISETCS HEOThEeMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHT
3aBEpIIAOIIMM STAllOM peajn3aldy Ha COOTBETCTBYIOLIEM eMy 0a30BOM YpPOBHE KIFOUEBBIX
LEHHOCTEH, NPUCYIIUX IEJIOCTHOM CHCTEME XHMHYECKOTO O0O0pa3oBaHUs. OTH IIEHHOCTHU
KacaroTCsl TIO3HAHMS 3aKOHOB TPHUPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS M OOLIEH KYJIbTYpHI
YeJIOBeKa, a TAKXKE OHKOJOIMYECKH OOOCHOBAHHOIO OTHOMIEHUS K CBOEMY 3I0POBBIO U
NpUpPOIHON cpere. Peannsyercs xuMmudeckoe oOpa3oBaHHe O0Y4YaIOIINXCS HAa YPOBHE CPEIHETO
o0uiero oopazoBaHusl CpeACTBaMHM yuyeOHOro mpeamera «XUMHsS», COJAEpKAaHUE U MOCTPOEHUE
KOTOPOTO OMNpe/AeIeHbl B NpOrpaMMe 10 XUMHU C Y4ETOM cHeun(UKd HAyKd XUMUH, e
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBHOM )KU3HM OOIIECTBA, a TAKXKE ¢ YIETOM OOLINX
Heneid ¥ MPUHIMIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHEro OOILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPaeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/JaHUM HOBOHW 0a3bl MaTepHalibHON KyiabTyphl. OHa BHOCHUT CBOM BKJaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpYy’KaroIlleM MHUpPEe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C JPYIUMU €CTECTBEHHbIMM HAayKaMH, XHMHs cTala
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HHU KaXJ0To uieHa oOmiectBa. CoBpeMeHHass XUMHS KaK HayKa CO3UaTelibHas, KaKk HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJieHa HA PEUIeHUE TII00ATbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HIKOJOTUYECKON OE€30MacHOCTH U
OXpaHBbI 3JJ0POBbS.

B coorBercTBHM C OOMMMHU LENSIMH M TPUHLIUIAMH CPEIHEro o0LIero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbI ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEHIHOIO BKJIOYEHHUS B JKU3Hb COLMYMA,
POI0JDKEHHUs 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsitolmiuMu  ipeaMeTa  «XHUMHs SIBISIIOTCSL 0a30Bble Kypchl — «OpraHudeckas
xumus» U «O01as 1 HeopraHudyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPbIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 O0IIeH XUMHH) M OpraHndeckord xumuu. opmMupoBaHUE JaHHOW CHCTEMbl 3HAHUH
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxanus KypcoB — «Opranndeckast xumus» u «OO11ast 1 HeopraHudeckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
yuyeOHOro Matepuajia M OOYyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAaHHBIM DPa3BUTHEM 3HAHUHA Ha
ONPEACNEHHBIX TEOPETUUECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCA HA YPOBHE KIIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMMYECKUX U DJIEKTPOHHBIX IIPEICTABICHUM O CTPOCHUU BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 1O
CJIOKHBIX OMOJIOTHUECKH AaKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKoll XMMHUU IOIYy4aroT
pasBuUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPEICTaBICHUS O XUMHUYECKOHN CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUHU.

[Ton HOBBIM YIJIOM 3peHHUs B IpenMmere «XuMus» 0a30BOro ypOBHS paccMaTpUBAETCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMS TEOPETUYECKUH MaTepual M
(akTOJIOrMUECKUE CBEJCHUS O BELIECTBAX U XMMUYECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHUsD» O00yUYarOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKMX U METOJ0JIOTHYECKUX IO3ULUM,
riry0Ke TMOHSATh MCTOPUYECKOe H3MEHeHHe (DYHKIMA 3TOro 3aKoHa — OT 00oOIaromei 1o
OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIHSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naiieMEHTaMH  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JesTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0OJACTHU TEOPUH U MPAKTUUYECKUX MPHUIOKEHUNU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOTOJTHEHUSI 3HAHUM, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS] OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX WICH, TaKUX Kak:
MaTepuaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUIN MYyTEM dKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMH TMPEINOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH IKOJIOTUYECKUX MPoOIieM, a Takke MpodieM cOepexeHHs
HYHEPTETUYECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B muane pemeHus 3ajay BOCIUTAHUS, Pa3BUTHUS W COLUMAIM3AIMHM  O0yYaromIMXcs
IPUHSTHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOpPMUPOBAHME YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUHN, MMEIOIINX
6a30Boe 3HaUEHHE JUISL pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHalnu3a U
0o0paboTku HHPOpMaAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHs OMNblTa MPAKTUYECKOW U
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMUU.



B npakTtuke npenoiaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, Tak U
HAa YpOBHE cpeaHero obmiero oOpa3oBaHusl, TMpU  OINpENeJeHUH  COJAep KaTeabHOU
XapaKTePUCTUKU LEJed H3y4YeHHs] MpeaMeTa HalpaBJICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW HayKu Kak obiactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW JIEATETbHOCTH 4YEJIOBEKAa M Kak OJHOro U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUsT TaKOW TMOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS IIPEIMETA SIBJISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJABHBIMH IICNIIMUA H3y4YeHHS MpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABIAIOTCS:

(dbopMUPOBaHHE CUCTEMBbl XMMHUYECKUX 3HAHUH KaK BaKHEHIICH COCTaBISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA, B OCHOBE KOTOPOM JiekKaT KIIFOYEBBIC MOHATHA, (yHIaMCHTAIbHBIC
3aKOHbI M TEOPUU XUMHUHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTHU
JIOCTYITHBIX O00OOIIEHH MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPHEH HX
Pa3BUTHS U CTAHOBJICHHUS;

dbopMupoBaHHEe W pa3BUTUE NPEJCTABICHUN O HAYYHBIX METOAaX I[MO3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEeHUsT YMEHH OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M XMMHUYECKUX SBJICHHH, HMMEIOMMX MECTO B IMPUPOAE, B MPAKTUYECKOU U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHMEM M OOBSICHEHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOJII0ICHUEM TPABHII 0€3011aCHOT0 00OpaIlleHUs C BEIIECTBAMH.

Hapsny ¢ atum, copepxatenibHas XapakTepUCTUKaA L€ U 3a7ad U3ydeHUs IpeaMeTa B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cucTeMe cpeaHero oOmiero ooOpaszoBanusi. CeroiHs B MPENoOJaBaHUU XUMHUH B OOJbIIEH
CTENEHM OTAAETCS NPEANOYTEHHE MPAKTUYECKOM KOMIIOHEHTE CoOJiep)KaHusi oOyuyeHwus,
OPUEHTUPOBAHHOM Ha TOJTOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTelbHOW  OpraHu3alluy,
BJIAJICIONIET0 He HAOOpOM 3HAHWA, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHs 3HAHUN U MPUMEHEHUS UX B peajlbHOW KHU3HU ISl PEIICHUS
MPAKTUYECKHX 3ajau.

B cBmu ¢ stuMm npu H3YUYCHUN NOpCIMETa «XHMHS JOMHUHHPYIOIIEC 3HAYCHUC
an06peTa10T TakuC OCJIN U 3aJa4M, KaK:

ajanTanus OoO0y4Jarommxcs K  YCIOBUSM  JUHAMUYHO  Pa3BUBAIOIIETOCS  MHpAa,
GbopMHUpPOBaHNE MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TIPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopmupoBaHrne y OOYy4YarOIIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIN),
UMEIOIINX YHUBEPCATBHOE 3HAYCHUE JIUISI PA3IMYHBIX BUIOB JIESTEIFHOCTH: PEIMICHHUS PoOIeMm,
MIOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TIO3HAHWHM XMMHH, a TAKXKe Ui OIEHKHU C
MO3UILIMI HKOJIOTHUECKON O€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OPTaHHU3M YeJIOBEKa U MPUPOTHYIO CPEY;

paSBI/ITI/Ie IIO3HABATCJIIBbHBIX I/IHTepeCOB, I/IHTCJ'IJ'IGKTyaJ'IBHBIX nu TBOp‘—IeCKI/IX CHOCO6HOCT€I>1
00y4aroIuxcsi: CIOCOOHOCTH CaMOCTOSITEJIPHO TMPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHUA B
COOTBCTCTBUU C ) KU3HCHHBIMHU HOTpe6HOCT5[MI/I, HCITIOJIB30BaAThH COBpeMeHHBIe I/IH(i)OpMaHI/IOHHBIe
TEXHOJIOTUH JIJIs IOMCKA M aHAJIM3a YUeOHOM M HayYHO-TIOMYJIIPHON MHPOPMAIIUH XUMUYECKOTO
COJICPKAHNS;



dbopmEpoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS aCCOIIMATUBHOTO M JIOTHYECKOTO MBITIIICHHS,
HaOIOATEIPHOCTH, COOPaHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPHU IIJIAHUPOBAHUHW U NIPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTAHHE Yy OOYyYarommxcs YOSKIEHHOCTH B TYMAHUCTHYECKON HAIPABICHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pElIeHWH TJ00albHBIX  MpOOJeM  palloHaIbHOTO
MPUPOIONOIB30BAHMS, MOMOJHEHUS IHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHsI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3/7I0POBBIO, & TAK)KE MPUOOPETEHUSI OIBITA MUCIIOIB30BAHUS MMOJYYEHHBIX 3HAHUW IS TIPUHSATHUS
rPAMOTHBIX PELICHUH B CUTYyalUsAX, CBA3AHHBIX C XUMHUYECKUMU SIBJIICHUSMH.

B yuebHom mnaHe cpenHero ooOmiero oOpa3oBaHus MpeaMeT «XuMHs» 0a30BOro YpOBHS
BXOJIMT B COCTaB MpeAMETHOM o0nacTu «ECcTeCTBEeHHO-HAYyUHbIE TPEIMETHI».

OO0miee 4ncino 4acoB, OTBENEHHBIX JJIS M3YYEHUS XHUMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpasoBanus, cocraiser 68 gacoB: B 10 kmacce — 34 gaca (1 ywac B Hemeno), B 11
kiacce — 34 gaca (1 gac B Hezemo).

COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTuquKue OCHOBBI OpFaHquCKOﬁ XUMHUHU

[Ipenmer opraHudeckod XuMuUU: €€ BO3HMKHOBEHHME, pa3BUTHE U  3HAYCHUE
B IIOJTyYE€HUU HOBBIX BELIECTB U MaTepuasoB. Teopus CTPOCHUs OpPraHMYECKUX COCIUHEHHH A.
M. BytnepoBa, €€ ocHOBHblE MONOkKeHUsA. CTpyKTypHble (DOpPMYIJIBI OpPraHMYECKHX BEIIECTB.
['omomnorus, n3omepus. XuUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHHUSIX — OJMHApHBIE U
KpaTHBIE CBSI3H.

[Tpencrasienue o kiaccuUKaluu OpraHMuecKux BemniecTB. HomeHknaTypa opraHmyeckux
COEIMHEHUIN (cucTemMaTuyeckas) M TpHUBHAJIbHbIE Ha3BaHMUsS BaKHEHIIMX NpeacTaBUTENEH
KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIepUMEHTAILHBIC METOJbI M3YUCHUS BEIISCCTB M MX IMPEBPAIICHUN: 03HAKOMIICHHE C
06pa3uaMH OpTraHHUYCCKUX BCUICCTB U MATCpUalaMH Ha UX OCHOBEC, MOACIUPOBAHHUC MOJICKYII
OpraHN4Y€CKUuX  BCHICCTB, Ha6J'IIO}1€HI/Ie H OomnucaHue JACMOHCTpAalMOHHBIX OIIBITOB 11O
MMPEBPAIICHUIO OPIraHNYCCKUX BCILICCTB IIPHU HAIr'pCBAHUUN (HJIaBJIeHI/Ie, O6y1"J'II/IBaHI/Ie u POpCHI/IC).

Yraesoaopoabl



AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTHMYECKHUU psiA. MeTaH W 3TaH — MpOCTEUIne
MPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakUud 3aMelieHus |
rOpeHUsl), HaXOXACHNUE B IPUPOJIE, IOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psiA. DTUIIEH U NPONWIEH — IpocTeiine
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3aLNN ), IOIyY€HUE U IIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraguen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
CBOMCTBA (peakuus nomuMepusanun). [loaydeHne CHHTETUYECKOro KayqyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKUH psiA. ALETHIeH —
IPOCTENIINN MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XMMUYECKHUE CBOICTBA
(peakuuy ruIpUpOBAHUS, FAJIOI€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHHe, (QHU3UYECKHE M XWMHUYECKHE CBOMCTBA (peakIuu
TaJIOTEHUPOBAHUST W HUTPOBAHMS), TOJNy4YeHUE WU MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTh ~ apeHOB. ['eHeTmyeckas CBsI3b  MEXIYy  YIJIEBOJOPOJaMH,
MIPUHAJISKALITIMHI K Pa3JIMYHBIM KJIaccaMm.

[TpupoaHble UCTOYHUKH YTIIEBOIOPOIOB. [Ipupoanslil ra3 u nmonyTHble HE(TSHBIC Ta3bI.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: MEPEeroHKa, KPEKUHT
(TepMuUecKUii, KaTanuTUYECKui), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOJYKTHI €ro nepepadboTKy.

DKCIepUMEHTAIbHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3iamu miacTMacc, KayduykoB U pe3uHbl, KoJuteKun «HedTs» u «YTomp», MoieanpoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TallOT€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKON pPalbOoThI:
MOJTyYEHUE ITUJICHA U U3YUYEHHUE €ro CBOMCTB.

PacuérHble 3a1aun.

Breruucnenus 1o YpaBHCHHIO XUMHYECKOMN pcakuuun (MaCCBI, O6’béMa, KOJIMYCCTBA
HCXOJHOTO BCIICCTBA HMJIM MPOAYKTAa PCaKIHMM I10 HM3BCCTHBIM MacCCE, O6”I>éMy, KOJIMYCCTBY
OIHOTO U3 UCXOAHBIX BEIICCTB UJIK NPOJAYKTOB peaKI_II/II/I).

Kuciiopoacoaep:kamye opraHudeckne coeTuHeHNsl

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (U3HUECKUe MU
XMMHUYECKHE CBOMCTBA (peakuMy ¢ aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHue. BogopoiHeie cBs3u MEXAy MOJIEKYJaMu cIUpTOB. JlelficTBHe MeTaHoIa U 3TaHoJIa
Ha OpPTraHu3M YEJIOBEKA.

MHOroaToMHbI€ CHOUPTHL. DTWICHIJIMKOIb W TIHUIEPUH: CTpoeHue, (usnueckue u
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBHE CO MIETOYHBIMU METaJIJIaMH, KaUeCTBEHHAsl peakius Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TaulepuHa U
JTUJICHTIIUKOJIS.

@DeHoJI: CTPOCHHE MOJIEKYJbl, (DU3MYECKHEe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.



Anpaeruapl U kemoHvl. DopMalbIerujl, aueTalbJeru]: CTpoeHue, ¢GU3NYecKue u
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAHOBJICHHS, KAa4€CTBEHHbBIC DPEaKIUH),
MOJIy4eHUE U MPUMEHEHUE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHast KUCIOTHI:
cTpoeHue, Pu3nUecKre 1 XMMHUYECKHEe CBOMCTBA (CBOMCTBA, OOIIME I Kiacca KUCIOT, PeaKIus
sTepuduKanmm), ToNydyeHue U npuMmeHeHue. CrTeapuHOBas U OJICMHOBAs KHUCJIOTHI Kak
MIPEACTABUTENH BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIee JICHCTBHUE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoabl: cocTaB, KiaccupuKanus yrieBoaoB (MOHO-, AU- U Monucaxapusl). [ oko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (U3HUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapoxkcuznom wmeau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBiIeHHE, OpOKEHUE TIIIOKO3bI), HAxXOXJIECHHE B MPHUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KAaK U30MEP TITFOKO3HI.

KanMa.H M [EJUII0JIO3a KaK MPUPOJAHBIC IMOJIMMCEPHI. CTpOGHI/Ie Kpaxmajia 1 LECJIJIKOJI03bI.
duzndyeckre U XUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, Ka4CCTBCHHAsA pCaKlusd C I/IO)IOM).

OKCIepUMEHTAIbHBIC METOJbl HM3YYEHUsS BEIIECTB W MX MPEBPAILEHUH: MpOBEICHUE,
HaOJIOZICHWE W ONHMCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadyeCTBEHHBIC
peaKuu OJHOATOMHBIX CIHUPTOB (OKucieHue »TaHoia okcugom menu(ll)), mMHOrOaTOMHBIX
cnupToB (B3auMoaelcTBue mmuepuHa ¢ ruapokcugoM Meau(ll)), anpnerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeodpa(l) m ruapoxcumom wmenu(Il), B3ammopeicTBUe
KpaxMajga C HMOJOM), MPOBEACHUE MPAKTUUECKOW padOThI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuérHble 3a/1aun.

Bolunicnenuss mo ypaBHEHMIO XHMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A30TcoiepIKale OpraHuYeCKue COeTMHEHUSI.

AMHMHOKHUCIIOTHI Kak aMm(pOTEpHbIE OpraHudecKrue coeAnHeHuss. PU3nuecKkre 1 XUMUIECKHe
CBOMCTBa aMHUHOKHCIOT (Ha TpUMepe TIUIHMHA). buonormdyeckoe 3HAYCHHUE AMHHOKHUCIIOT.
Ilentunel.

benkn kak mpuUpoaHBIE BHICOKOMOIEKYISIpHBIE coeAnHEeHUs. [lepBUdYHas, BTOpUYHAS U
TpEeTUYHAsT CTPYKTypa OenKkoB. XWUMHUYECKHE CBOWCTBA OCJIKOB: THUIPOJIN3, JEHATypalus,
KaueCTBEHHBIE PEaKIINH Ha OETKU.

DKCIepUMEHTAILHBIE METOJIbl M3YYCHHsI BEUISCTB M WX MPEBPALICHUN: HAOMIOACHHE U
OMHCAaHUE JCMOHCTPALMOHHBIX OMBITOB: JCHATypalusi OETKOB TPHU HArpeBaHWU, IIBETHHIC
peakiuu OeIKOB.

Bbicokomosieky IsipHbIe cOeIUHEHUS



OcCHOBHbBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJICKYJISIPHBIX COSIUHEHUN — OJIMMEPHU3ALIUS U TIOJTUKOHICHCALIUS.

3KCHCDI/IMGHT3HLHBIC MCETOJbI M3YUYCHHA BCHICCTB M HMX HDCBDameHHﬁI O3HAKOMJICHUEC C
06p33L[aMI/I MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KaAYy4YKOB.

MeXnpeIMETHRIC CBS3H.

Peanu3zanusi MeXIpeIMETHBIX CBSI3€ MPU M3YyYEHUHM opraHuyeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHSATHH, TaK W
MOHSTUH, SBIISIOMIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHE, HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(ukanus, TEpPHOIUYHOCTh, HAOMIOACHUE, HW3MEPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®du3uka: MaTepusi, JHEPrusl, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTE€THYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILEeCTBa, (PU3MYECKHE BEIMUYUHBI U €IUHUIIbI

X U3MCPCHUS.

buonorus: xierka, opraHusM, Owocdepa, OOMEH BEHIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.
TexHomoTHs: MUILEBBIC TPOTYKTHI, OCHOBBI PAIlMOHAIBLHOTO MMUTAHUS, MOIOIIIME CPEJICTBA,

JICKAPCTBCHHBIC U KOCMCETHUYCCKUEC IIPLCIIaApaThl, MATCPUAJIbI U3 UCKYCCTBCHHbBIX U CUHTCTUYCCKUX
BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHNYECKASA XUMUA

Teoperuvyeckue 0CHOBbI XUMHHU

XuMHUECKUH dneMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAas 000JI0YKa.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31meMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMaX 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DOneKTpoHHask KOHQUTYypalusi aTOMOB.

[lepnonnueckuit 3akoH u Ilepuonnueckass cucremMa XHMHYECKUX 3JeMEHTOB /[l.
U. MenneneeBa. CBs3b INepHOAUMYECKOro 3akoHa M Ileprogumyeckoil CHUCTEMBI XMMHMUYECKHUX



anemeHnToB JI. 1. MeHneneeBa ¢ COBPEMEHHOI TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIIOKHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemecTBa. XHMMHUYECKass CBs3b. Buabl XuMuueckoil CBsi3U (KOBaJIEHTHAst
HEeNoJIsipHasl U TOJSpHAas, MOHHAs, MeTajuindeckas). MexaHu3smMbl o0pa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA M JTOHOPHO-aKIIETITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTpULIATENBHOCT. CTeneHb OKHUCIIeHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMsI. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKH.

[TonsTue o JUCIICPCHBIX CUCTEMAX. HUctunHBIC T KOJUIOUMAHBIE PaCTBOPLI. MaccoBas J0JIA
BCIIIECTBA B paCTBOPC.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPIraHNYCCKUX COG,Z[I/IHCHPlﬁ. HOMGHKJ'IaTypa HCOPraHNYCCKUX
BCIICCTB. I'enernueckast CBSA3b HCOPTraHNM4YCCKUX BCHICCTB, MPHUHAMICKAINUX K Ppa3InYIHbIM
KJj1acCaM.

XuMuueckas peaKnusi. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKI_[I/Iﬁ B HeOpraHquCKOﬁ nu
0pI‘aHI/I‘-IeCKOI71 XUMUHU. 3aKOH COXpPAaHCHUA MACChl BEHICCTB, 3aKOH COXPAaHCHHA U IMPECBPALLCHUA
OHCPIUHU IIPU XUMHUYCCKUX PCAKIUAX.

CkopocTb peakiuu, €€ 3aBUCHUMOCTb OT pa3iMyHbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xummnueckoe paBHoBecHe. DaKTOpbI, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHSL.
[Tpunnumn Jle HlaTense.

OnekrponauTnueckas auccouuanus. CunpHble M ciadble 3iekTponauThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCTasl, HEHTpalibHasi, LIeJ0YHasl.

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pcCaKkmuu.

OKCIEpUMEHTAJILHBIE METOJbl M3YYCHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpALUs
tabmun «[lepuoanyeckass cucrema xumuueckux snemeHtoB JI. 1. MenneneeBa», u3yueHue
Moenen KPUCTaJUIMYECKUX pELIETOK, HabJto1eHne
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKeHHE MEPOKCHIa BOJIOPOJIa B
IPUCYTCTBUM KaTaJIM3aTopa, ONPEACICHUE Cpelbl PACTBOPOB  BEIIECTB C  IOMOILBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, pEaklMi MOHHOrO OOMEHa), MPOBEJCHHUE MPAKTUYECKON PabOThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON peaKkIIum.

PacuérHbie 3a1a4u.

PacuéTel o ypaBHEHHUSIM XUMHUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI,
pPacy€Thl C UCIIOJIB30BAHUEM ITOHATUS «MACCOBas J0JIs BEIIECTBAY.

Heopranuveckass xumus
Hewmeramisl. [lonoxxenue HemetamioB B [leproanyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB

J. W. MenneneeBa u 0COOEGHHOCTH CTPOCHHsSI aTOMOB. (DU3MUECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauioB (Ha IpuUMepe KUCIopoia, cepbl, hochopa u yriepoaa).



XWMHYECKUE CBONCTBA BAKHEWUIIMX HEMETAUIOB (TallOTEHOB, cephl, aszora, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meramioB B [leppuogudyeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. OCOOEHHOCTH CTPOEHMs 3JIEKTPOHHBIX 000JI0YeK aTOMOB MeTamioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsIIl HANPSOIKEHUN
METAJIJIOB.

XWMHYECKHUE CBOWCTBA BAKHEHINMX METAUIOB (HATPUH, KaliWid, KaJblMiA, MarHui,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUMN.

O61mue criocoObl Moay4YeHus: MeTauioB. [IpuMeHneHne MeTamuioB B ObITY U TEXHHKE.

SKCHCDI/IMGHTaHBHLIC METOAbl M3YYCHHUS BEIICCTB M MX MPEBPAICHUN: HU3YUCHUC
KOJIJICKIITMH «MeTamnel u CILJIaBbI», 06pa311013 HEMCTAJJIOB, PCHICHUC OKCICPHUMCHTAJIbHBIX
3a1a4, Ha6J'IIOI[eHI/I€ u OIIMCaHHC JACMOHCTPAIMOHHBIX n na6opaToprlx OIIBITOB
(B3aI/IMO[[€I>'ICTBI/Ie ruapoKCcuaa aJrOMHHHA C paCcTBOpaMH KHCJIOT U HIGJIOLIGI;'I, Ka4C€CTBCHHBIC
pC€aKlKu Ha KaTHOHBI MeTaJ'IJ'IOB).

PacuérHble 3a1a4un.

Pacuérbl maccel BemiecTBa WiM 00bEMA Ta30B 10 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacuy€Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMU, ECIIM OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMud 1 )KHU3Hb

Ponps xumun B oOecrieueHUH SKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBOM O€30MaCHOCTH,
pa3BuUTUU MeAuIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHYECKHX
peaKuui.

[IpencraBinenuss o0 OOMMX HAYYHBIX NPUHIUINAX MPOMBIIUIEHHOTO  TOJYYCHHS
BOKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MaTEpHalOB: BAaXXHEHIIWE CTPOUTEIBHBIE MaTEpHUalbl,
KOHCTPYKIIMOHHBIE MAaTE€pUallbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuaiabl s DJJICKTPOHUKH,
HaHOMAaTepHaJibl, OpPraHMYeCKUe U MUHEpPaIbHbIE y100pEHUSI.

XvMHS ¥ 370pOBbE YEJIOBEKAa: IMpaBuja HCIOJb30BAHUS JIEKAPCTBEHHBIX IMPENaparos,
IpaBuia 0e301acHoOro MCIOJIb30BaHUS IpenapaToB OBITOBOM XUMHN

B IIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHEIE CBS3HU.

Peanuzanus MEXIpeaIMETHBIX CBs3el NMPU M3yYEHUU OOIIEH M HEOPraHMYeCKOM XUMHU B
11 xmacce ocymiecTBiIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITHA,
TaK " HOHSITI/II7[, SABJIIOIUXCA CUCTECMHBIMU 1JI1 OTACJIBHBIX MPEAMETOB €CTCCTBCHHO-HAYUYHOT'O
LUKJIA.



OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHS: Hay4HBIH (DaKT, rUNoTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHUE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHI YpPOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe

COCTOSAHHC BCIICCTBA, (I)I/ISI/I‘-IGCKI/IG BCJIMYHHBI U CANHUIBI X U3MCPCHUS, CKOPOCTh.

Buonorusi: kierka, opraHusM, JKocucTeMma, Ouocdepa, MaKpo- W MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorns: Xummdeckas MNPOMBINIJICHHOCTDb, METAJUIYPIrusd, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTCpUuaJIoB, CEBCKOXO03SHCTBEHHOE IIpOU3BOJICTBO, nuiieBas MMPOMBIINIJICHHOCTD,
q)apMaLleBTI/IquKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMECTHUYCCKUX nmpenaparos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuralios, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBLI 110 XWMMUWU HA
bA30BOM YPOBHE CPEJIJHEI'O OBILEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOUIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANpPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBHOCTHBIM TOJXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS TMpeaMeTra «XHUMHS» Ha YPOBHE CpeIHero oouero oopazoBaHus

BBIZICJICHBI CIICAYIOIHUE COCTABJIAIOIINC:

OCO3HAaHHUEC 06y‘-IaIOIJ_[I/IMI/IC$I pOCCHﬁCKOﬁ Tpa)KI[aHCKOﬁ UACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTH U CAMOOIIPCICIICHUIO,

HaJIN4Ynue€ MOTHBAITUU K O6yquHIO;



IIeJICHAITPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE KITFOYEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAAULINA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCs PYKOBOJICTBOBAThCS B CBOECH IESTEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPUCYIIUMH IEJIOCTHOM CHUCTEeME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYUE IIpaBOCO3HaHUA 9KOJIOTHYECKOMN KYJIbTYpbl H CIIOCOOHOCTH CTaBUTh Ocin un
CTPOUTD JKU3HCHHBIC IIJIAHBI.

JIngHocTHEBIC pe3yiibTaTbl OCBOCHHA IMPCAMCTA «XUMUI» JOCTUTIarOTCA B CAUHCTBEC
y‘Ie6HOﬁ u BOCIIMTATCILHOU OCATCIIBHOCTH B COOTBETCTBUU C T'YMaHHUCTUYCCKUMU,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBCHHBIMH ILIEHHOCTSAMH H HJ€aJaMHd POCCHICKOTO
TpaXXJ1aHCKOTI'O O6H_ICCTBa, NPUHATBIMU B O6H_[eCTBe HOpMaMH HW IIpaBUJIaMU IIOBCACHMHA,
CIMOCOOCTBYIOIIMMH TPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHSI
JUYHOCTH 00YJarOIIUXCS.

JIn4HOCTHBIE pe3yNbTAaThl OCBOEHMSI MpEAMETa «XHUMHUA» OTPaKarT CHOPMUPOBAHHOCTh
ONbITa IIO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYy4arollMXCsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIEC B YaCTH:

1) rpa:KIaHCKOro BOCIMTAHMS

OCO3HaHUA O0YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOIIOPSIIKY;

NpeaACTaBJICHHUA O COLOHWAJBHBIX HOpMax M IIpaBUJIaX MCEKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ JACATCIIbBHOCTH IIPU CO3AaHUU y‘Ie6HBIX IIPOCKTOB,
pPeIICHUN y‘I€6HI>IX M ITO3HABATCJIbHBIX 3a71a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBbI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX
IIPU aHAJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XHUMHH;

YBaXXCHHUA K HNPOHCCCY TBOPUCCTBA B obiactu TCOpHUU H TPAKTUYCCKOTO MPUMCHCHUS
XUMHHU, OCO3HAHHUA TOT'O, 9YTO AOCTHUIKCHHA HAYKU €CThb PE3YJIbTAT MJIUTCIBbHBIX Ha6J'IIO,I[eHPII>i,

KPOMOTJIMBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyada y‘-IéHBIX " IIPaKTUKOB;

HHTEpECa W I1IO3HABATCJIBHBIX MOTHBOB B TIIOJYUYCHHHM W MOCICAYIOHMIEM aHaJInu3¢
I/IH(I)OpMaI_II/II/I 0 MCPCAOBBIX JOCTUKCHUAX COBpeMCHHOﬁ OTE€UYECTBEHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'O IMMOBCACHN,



CIIOCOOHOCTH  OIICHMBATh CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMH  SIBJICHUSIMHU,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYSACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEAEHUE M IIOCTYIIKM CBOMX TOBAapUUIEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

IMOHUMAaHUS IIEHHOCTCH 3A0POBOIO0 H 0e301acHOro o6pa3a KHN3HU, HeO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIICHHUA K CO6CTBCHHOMy (1)I/I3I/I‘IeCKOMy N IICUXUYCCKOMY 310POBbIO;

coOoIeHnsT TIpaBUJI 0€30IMaCHOTO OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
J)KU3HU U B TPYJAOBOM JEATEIIBHOCTH;

INOHUMAaHHWA NLCHHOCTHU IIpaBWJl HWHAUBUAYAJIBHOTO W KOJUJICKTUBHOI'O 0e30IacHoro
MMOBCACHUS B CUTYyaAllUAX, YTPOKAOIINUX 3T0POBbIO U JKU3HU JIIO,I[eﬁ;

OCO3HAHHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHHS aJIKOTrOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEJ0BATEIbCKOW JIeATEIbHOCTH,
OOLIECTBEHHO I0JIE3HOM, TBOPUECKOM U IPYrUX BUAaX IESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHWHM NPAKTUYECKUX 3a7ad COIHAIbHOU
HAIpPAaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQecchil pa3iIudHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaKEHUs K TPYAY, JIOISAM TPpYAa U pe3ysibTaTaM TPYy10BOH J1€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY WHAMBUAYAJIBHOM TpaeKTOpUM OOpa3oBaHMUs,
Oyaymeit npodeccun U pealn3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 001IIeCcTBa;

6) IK0JIOrH4€eCKOr0 BOCIUTAHUS:

HKOJIOTHYECKU 1ETIECO00PA3HOTO OTHOIIEHHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHHUS TI00ANTBHOTO XapaKTepa HKOJIOTHMUYECKUX MPOOSieM, BIUSHUS IKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOM CpEIbl;

OCO3HaHUuA HGOGXOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMUM JJIs peaicHus BOIIPOCOB
pamroOHAJIBHOI'O MPUPOAOIIOIE30BAHMA,

AKTHUBHOTO HENPUATHS JEUCTBUM, MPHUHOCAIIUX BpPEX OKPYKAMOIIEH NPUPOIHOM Cpene,
YMEHUSI TPOTHO3UPOBATh HEOJIAroNpHUSTHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALIATh UX;



HaJIU4YUS PA3BUTOrO DKOJOTHYECKOIO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYPBI, OIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON PAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMO(POOUH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

NOHMMaHHA CHeUU(PUKA XUMHUHM KaK HayKd, OCO3HaHHMA e€ ponud B (POpMHUpOBaHUH
paLMOHAIBHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU LEIOCTHOTO IPEICTABICHUS 00 OKpPYyKaroIeM
MHUpPE KaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peteHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJISi COBPEMECHHON LMBHIU3AIMU: B €&
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaKHON POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKON O€30macHOCTH, B Pa3BUTUU MEIAUIUHBI,
00€CTeueHNN yCIOBUN YCTEIIHOTO TPYJAa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KAKIOTO YjeHa
00I111eCTBA;

CCTGCTBGHHO'HaquOﬁ I'paMOTHOCTHU: TIOHUMAHUA  CYIIHOCTH MCETOAOB  IIO3HAHMUA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAYKax, CIIOCOOHOCTH HCIIOJIB30BATh MMOJIy4acMbIC 3HAHUA IJId
aHanu3a U OOBSICHEHUS SIBJICHUH OKpYyXKaromero Mupa u IMpOUCXOoAsAlux B HEM I/ISMGHeHI/Iﬁ,
YMCHUSA ACIaTh 000CHOBAHHBIC 3aKJIFOYCHHUS HA OCHOBE Hay4YHBIX Ct)aKTOB U UMCIOIIMXCA JaHHBIX
C LCJIBIO ITOJIYUYCHHUA JOCTOBCPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJb30BAaTh XUMHYECKUE 3HAHUS I pCIICHUS HpO6J'IeM
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX;

HHTEPECA K ITO3HAHWIO U HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY O6pa3OBaHI/IIO u CaM006p330BaHI/II-O, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUM TI0 XHMHUH B COOTBETCTBHH C JKH3HCHHBIMU

MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3iInyHbX cdepax mnpodeccuoHaTbHON
JESATEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmMeTHble pe3yabTaThl OCBOEHUS Y4eOHOTO mpeaMeTa «XUMHS» Ha YpOBHE
cpemHero o0mero o0pa3oBaHus BKIIOYAIOT:



3HaYUMbIe s (OPMUPOBAHUS MHPOBO33PEHUSI OOYUAIOIIUXCS MEXIAUCLUITIMHAPHBIE
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO,
SHEprusi, SIBJCHHE, MPOLECC, cUCTeMa, Hay4YHbIH (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSsl, HCCIIEIOBAaHUE, HAOMIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCAIbHbIE yueOHble  JeHCTBUS (mo3HaBaTeIbHBIE, KOMMYHHMKaTUBHBIE,
perynatuBHbIe), oOecneunBaromue (GopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMM 00Yy4aroIIuXCs;

CHOCOOHOCTh ~ OOyYaroIIMXCS  MCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUITMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble Yy4yeOHbIe JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeTaHpeHMCTHBIG PE3YJIbTAThl OTPAXKAKOT OBJIAACHUC YHHUBCPCAJIbHBIMU yT-I€6HBIMI/I
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA I[CflCTBPISIMH.

OBJIaIIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/I MMo3HaBaTeJdbHbBIMU IlEflCTBHHMH:

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOATENIFHO (D OPMYJIMPOBATh U aAKTYaIM3UPOBAaTh MpPOOJIEMy, BCECTOPOHHE &
paccMaTpuBaTh;

ONpeaACIsITE HCIIN ACATCIIBHOCTU, 3aJdaBas IapaMETpbl W KPUTCPUU HUX JOCTHUKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IPU OCBOCHHU 3HAHUI HpI/IéMLI JJOTHUYECCKOI0 MBIINIJICHUSA — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU MOHATUH U YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATh
COOTBCTCTBYIOIINEC MOHATUA IJIA 00BACHEHHS OTACJIbHBIX (baKTOB u HBJ'IeHHfI;

BLI6I/IpaTI> OCHOBAHUA U KPUTCPUUN IJIA KJ'IaCCI/I(bI/IKaI_II/II/I B€IICCTB U XUMHUYCCKHUX peaKHHﬁ;
YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbBIMU SIBJICHUAMMU,

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbIC, JAEIYKTHUBHBIE, 110 aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3AKJIFOUECHUS;

NPUMEHSTh B MpoOIlecce MO3HAHUS, UCTOIb3YEMbIE B XUMHHM CUMBOJINYECKUE (3HAKOBBIEC)
MO/IEIH, TPe0OPa30BBIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
xumuueckass (GopMylnia, ypaBHEHHE XHMHMYECKOM peakuud — TpU pelIeHud Y4eOHBIX
[IO3HABATEJIBHBIX U IPAKTHUYECKUX 3a1ad, NMPUMEHATb Ha3BAaHHBIC MOJECIBHBIC INPEIACTaBICHUS
JUISl BBISIBJICHUS XapAKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUi.

2) 0a30BbIe UCCJIE0BATEIbCKHUE IeHCTBUS:



BJIaACTb OCHOBAMHU METOJI0OB HAYYHOTI'O ITO3HAHHWA BCIICCTB U XUMHNYCCKUX peaKquI;

dbopMymupoBaTh eI W 33Ja4d KCCIEAOBaHHWsS, WCIOJIb30BaTh IIOCTABICHHBIC W
CaMOCTOSITeNIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIaACTb HAaBBIKAMH CAMOCTOATCIBHOI'O IIJIAHUPOBAHUA W TIPOBCACHHUA YUCHUYCCKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHUSI HAOIIOAATh 332 XOJOM IPOIecca, CAaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTh O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIICIOBAHMUS, COCTABIISATH OOOCHOBAHHBIA OTYET O MPOACIAHHOM
pabore;

IIPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOJOB ITI03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYIspHAs
auTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOYHble mocobus, pecypcel VHTepHeTa),
aQHAIM3UPOBATh HWH(GOPMAIIMIO PA3NUYHBIX BUAOB M (HOpPM TMPEJCTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

(GopMynupoBaTh 3ampoCchl U INPUMEHATH DPA3IUYHBIE METOJbl IPU IOUCKE U OTOOpE
uH(popMaLu, HEOOXOAUMOM /1JIs BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT UCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN M
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpezacraBieHus nHpopManuu (CXEMBl,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeACTBa IMpU paboTe € XUMHUYECKOU
uH(popMalMel: NPUMEHATh MEXIpeAMETHble ((u3MYecKue M MaTeMaTH4YeCKHe) 3HaKu U

CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U Hp606paSOBBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTISITHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA JefCTBUSIMMU

3aaaBaTb BOIIPOCHI oo CYHUICCTBY O6CY)I(I[E[CMOI>'I TEMBI B X0a€ Jauajora
W/ U JUCKYCCHH, BBICKAa3bIBaTh HACH, q)OpMy.]'H/IpOBaTL CBOM MPCIIOKCHUA OTHOCHUTCIBHO
BBITIOJTHCHU A HpeI[JIO)I(CHHOﬁ 3aJa4u,

BBICTYIIATH C HpC3CHTaLII/ICI71 PE3YyJIbTATOB MM03HaBaTeIbHOM ACATCIIBHOCTH, ITOJYUCHHBIX
CaMOCTOATCIIBHO WJIX  COBMECTHO CO CBCPCTHUKAMU IIPpU  BBIIIOJIHCHUHW XUMHWYCCKOI'O



HKCIEPUMEHTA, MPAKTHYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4e0HOTO MIPOEKTA u dhopmynupoBaTh BBIBOJIBI
[0 pe3ylbTaTaM IPOBEAEHHBIX HCCICAOBAHUM IMYTEM COIVIACOBAHMS IO3ULUN B XOJIE
o0cyxeHus: 1 0OMEeHa MHEHUSIMU.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA PEryJIIiTUBHBIMUA JeCTBUSAMH:

CaMOCTOSITENIbHO IUIAHUPOBaTh U OCYLIECTBIATh CBOIO II0O3HABATEIBHYIO IEATEIbHOCT,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeUlaraéMblii alrOPUTM JIEHCTBUM IPU BBINOJHEHUH Y4YE€OHBIX M MCCIEJOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee F3PPEeKTUBHBIN CIIOCOO UX PELIEHUs C YYETOM MOJIyYEHHUS! HOBBIX 3HAHUM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAIX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOEH JeITENLHOCTM Ha OCHOBE camoaHalu3a |
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)KaroT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUNA 0 XUMHUYECKON COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJIM XUMHUU B MO3HAHUU SIBJICHHUHN MPUPOJIBI, B ((OPMUPOBAHUM MBIIUICHUS U
KYyJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW i peleHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHON Cpene;

BIIQJICHUE CHCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, dJIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasi), MOJb, MOJIIpHAsE Macca, MOJSPHBIH OO0BEM, YIJIEpOIAHBIH  CKeJeT,
GyHKIIMOHATbHAS TPYMIMa, pajuKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMUYECKUN pPsia, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPOA U a30TCOJIEpKale COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPHS CTPOEHHUSI OPraHUYECKUX
BemectB A. M. bytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEXKAllUe B OCHOBE MOHUMAaHUs
MNPUYIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX SIBJIGHHI;'I, (baKTOJ'IOFI/I‘—IeCKI/Ie CBE€ICHUIA O CBOﬁCTBaX,



COCTaBC, MOJTYUYCHUHU U 0€30I1aCHOM HUCITOJIb30BaHUN BaXKHEHUIIIHNX OpraHn4CCKUX BCIICCTB B 6I>ITy
n HpaKTH‘IeCKOﬁ JACATCIIbHOCTH YCJIOBCKA,

c(OpMUPOBAHHOCTh YMEHHUU BBISBJISATH XapaKTEpHbIC MPU3HAKU TMOHATUH, YCTAaHABIMBATh
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHSATHUS IIPU OMMCAHUM COCTaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
Y YpPaBHEHUI XUMHUYECKUX PEaKLMW, U3rOTABJINBATHE MOJCIN MOJIEKYJ OPraHMYECKHX BEILECTB
JUISL WIUTIOCTPALMK X XUMHYECKOT0 U IPOCTPAHCTBEHHOTO CTPOCHNS,

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAJICKHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K ONPENEeNEHHOMY KIacCy/TpymIie COeIUHEHUN
(YriaeBoJopopbl, KHUCIOPOJ W a30TCOJACpXKAlUe  COCIUHEHMs, BBICOKOMOJIEKYIIPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnueckoil Homenkiarype (IUPAC), a taxxke
IPUBONUTH TPUBMAJIbHBIE HAa3BAaHMs OTJEIIBHBIX OPraHMYECKHUX BEIIECTB (ITWUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJIMKONb, TIHALEPUH, (EeHON, (OpMabACTHIl, AaleTalbIeTnu], MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAsl KUCIIOTA, IIIIOKO3a, (PPYyKTO3a,
KpaxMall, 1IeJUII0JI034, TIIHULHH);

c(hOPpMUPOBAHHOCTh YMEHHUS ONPEICIATh BUIbl XUMHUYECKOH CBSI3M B OPraHHUYECKUX
COeIMHEHUSIX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKUX
BemectB A. M. BytnepoBa st 0ObsCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEICTABUTEIICH Pa3IMYHbBIX KJIACCOB OPraHUYEeCKHX BEIIECTB
(meTan, STaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, YTHJIECHTINKOIb, TIUIEPHH, (GEHON, aleTalbIeru/l, MypaBbHHasI U YKCYCHas
KHCITIOTHI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX pPEaKUIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX OPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HWCTOYHHKH YIIEBOJAOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpPMUPOBAHHOCTh YMEHMHM TMPOBOJUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WM MPOAYKTa PEAKIMHM MO H3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 HCXOHBIX BEIIECTB
WM MIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHWHM 00 OCHOBHBIX METO/IaX HAy4YHOTO
[O3HAHUSA, MCIOIb3YEMBIX B XHUMHUHU IIPU M3YYEHUHM BEIIECTB M XUMHUYECKHUX SIBJIICHUM
(HaOnrofieHMe, UW3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIIONb30BaTh CHCTEMHBIE
XAMHUYECKHUE 3HAHUSA ISl IPUHATHS PEMIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaALUsIX, CBA3aHHbBIX
C BEILIECTBAMH M UX IPUMEHECHHUEM;



c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUja MOJb30BAHUS XUMHUUYECKOW MOCYI0N U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUiia 0OpaIEHUs C BEIICCTBAMU B COOTBETCTBUH C
HWHCTPYKIUSAMU 110 BBIITIOJIHCHHUIO JIa60paTOpHLIX XUMHNYCCKHUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XMUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAaKIMH OPraHUYECKUX BEIIECTB, JACHATypauus OElIKOB TIpu
HarpeBaHuU, I[BETHbIC PEAKIMU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpalleHNH C BEIIEeCTBAMH M JIAOOPATOPHBIM 00OpYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XUMHYECKOI0 HJKCIepuMeHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOLIUX pEAKIU U
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, HTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMYECKH LEeIeco00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHON cpesbl, 0CO3HaBaTh ONACHOCTh BO3/ECHCTBHS Ha >KUBBIE OPTaHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens [IJIK, moscHaTs Ha
npuMepax crnocoObl YMEHBUIEHUS] U MPEJOTBPAIICHUs UX BPEAHOIO BO3JIECHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIA 06yqafonmxc>1 C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3O0POBBA. YMCHUC IIPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOaX IMO3HAaHHWA BEIIECTB U XUMHUYCCKUX ﬂBJIGHI/If/'I;

JUTSI CIICTIBIX Y CJIA0OBHISAIIINX OOYJAFOIIUXCS: YMEHHUE HUCIIOJIb30BATh PElIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

HpeI[MeTHBIe pe3yjibTaTbl OCBOCHUSA KYypcCa ((061_]_[35{ U HEOpraHHU4YCCKas XUMUI»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh IPEJACTABICHUNA: O XMMHUYECKOH COCTaBIIAIOLICH €CTeCTBEHHO-
HAayyHOW KapTHUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUH NPUPOIBI, B (POPMHUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHNs MpPaKTUYEeCKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3I0pPOBBIO U IPUPOJIHON CPENE;

BIIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJIEHTHOCTb, JIIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYecKas CBsi3b (KOBaJEHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOpPOJHas),
KpUCTAJUIMYECKasi  pelIETKAa, TUIIBI XUMHYECKMX  PEakLUMH, pPacTBOp,  DJIEKTPOJIUTHL,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JHCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH  peakIuH, XWMHUYECKOe pPaBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus



JJIEKTPOJIUTUYECKON  auccouuanuy, nepuonuueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMs M IPEBPAIICHHs DHEPTHH IPU XMMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XMMHMH, MHUPOBO33PEHUYECKUE 3HAHUSA,
JeKalue B OCHOBE IIOHMMAHMA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBJICHUH,
(axTosoruueckue CBEIEHHUs O CBOMCTBAaX, COCTaBE, MOJIYYEHUH U OE30II1aCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPIraHWYECKHUX BEILLECTB B OBITY M IPAKTUUECKON AEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUU BBISBIISTh XapaKTEepPHbIE MPU3HAKU MOHATUN, YCTAaHABIUBATh
UX B3aUMOCBS3b, UCIOJH30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHUCAHUM HEOPTaHWYECKUX
BEIIECTB U UX MPEBpaIllCHUM;

c(OpMUPOBAHHOCTh YMEHUH HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IJISi COCTaBJICHUS
dbopMynl BEMIECTB W ypPaBHEHUH XHMHYECKUX PEAKIUH, CHUCTEMATHYECKYI0 HOMEHKJIATYpPY
(IUPAC) um TpuBHManbHBIC Ha3BaHHWS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
VIJIGKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETami€éHash M3BECTh, NMUThEBAs COja, MUPUT U

ApYyTHe);

c(hOpPMUPOBAHHOCTh YMEHUN ONPEIENSITh BAJIEHTHOCTh M CTETIEHb OKUCICHUS XUMHYECKUX
9JIEMEHTOB B COCIMHEHUSX PA3IUYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAUIMYECKONW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHAs, MOHHAs, METAJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI yCTAHABIMBAThH MPUHAJJICKHOCTh HEOPTAHMUECKUX BEIIECTB
[0 X COCTaBY K ONpeAeNEHHOMY KIIAacCy/TpyIIe COeIuHEHUN (POCThIe BEIIeCTBa — METAJUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUSI, KUCIOTHI, aM(POTEpHBIE TUAPOKCHIBI, COJIHN);

c(OpMUPOBAHHOCTh ~YMEHMM  pAacKpbIBaThb CMBICH Iepuoguyeckoro 3akoHa /.
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMAaTU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMHUUECKUX 3J€MEHTOB /Jl.
. MenaeneeBa, UCIONb3Ysl MOHATHA «S-, P-, O-dJI€KTPOHHBIC OPOUTANIN», «IHEPIETHYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBONCTB XMMHYECKHUX D3JIEMEHTOB U HX
COCIMHEHUHN IO mepuojam u rpymnmnaM [lepruoaudeckoil cucTeMbl XMMUYECKUX JJIEMEHTOB /.
N. Menneneena;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOLIME XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIECTB PA3JINYHbBIX KIIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I€HETUYECKOU
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YpPaBHEHUIl COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIU;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATH XUMHUYECKHUE PEAKLUUHU IO Pa3TUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIIOBOMY 3¢ (eKTy peakiuu,
M3MEHEHHUIO CTENeHEeH OKMCIIeHMsI 3JIEMEHTOB, 00PaTUMOCTH PEaKIuy, Y4acTHIO KaTaju3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHHS PEAKIIUN PA3TUUYHBIX THIIOB, ITOJTHBIC
U COKpaIIEHHBIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAsl yCIOBHS, MPU KOTOPBIX TH
peaKkuuu UayT A0 KOHIA;



c(OpMUPOBAHHOCTh YMEHHUH TPOBOJIUTH PEAKIUH, MOATBEPKIAAIOIINE KAaueCTBEHHBIH
COCTaB pAa3JINYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH ONBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHH PACKPBIBATH CYITHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AJIEKTPOHHOTO OalaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIMH OT
pa3au4YHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTeus (mpuniun Jle [llaTensbe);

C(i)OpMI/IpOBaHHOCTB }’MeHI/Iﬁ XapaKTEpHU30BaTb XUMUUYCCKHUE IIPOLCCCHI, JIC)KalllUE B OCHOBEC
MMPOMBIIIJIICHHOI'O  IMOJY4YCHUA cepH0171 KHUCJIOThI, aMMHaKa, a TaKXKe C(bOpMI/IpOBaHHOCTB
HpGI[CTaBJIeHI/If/'I 00 06H_[I/IX HAaYYHBIX NPHUHIOHUIIAX W 3KOJIOT'MYCCKUX HpO6JIeMaX XUMHUYCCKOI'o
IMPOU3BOACTBA,

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HWCHOJIb30BAHUEM TMOHSITHS
«MaccoBasi JIOJsl BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOLICHWH Ta30B NPU XHUMHUYECKHX
peaKIusax, Macchl BEIIECTBAa WM 00BbEMA ra30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACChl BELLIECTB, IPEBPAIICHUS U COXPAHEHUs YHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COOMIOIATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MTPAaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHWH IUIAHMPOBAaTh M BBINOJHATh XWMHUYECKHH JKCIIEPUMEHT
(pa3nmoXkeHne TEpOKCHIa BOJOpPOJAa B NPUCYTCTBUHM KAaTalU3aTopa, OINPEICIICHHE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIUSIHUE Pa3IMYHBIX (HPaKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKIMW, PeakUUH HMOHHOTO OOMEHa, KayeCTBEHHbBIC PEaKIHH Ha
cynbdart-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHUOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3agad nmo TtemMam «Metamub» U «HemeTamuib») B COOTBETCTBUM C TpaBWIAMH TEXHHUKH
0€30MacHOCTH NpU 00paIleHNH C BELECTBAMU U J1a0OpaTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBAThH BBIBOIbI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKHU aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMaIUIO,
NOJy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHMKauuu, WHTepHET u

JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBWJIa HKOJIOTMUYECKH LEeIecoo0pa3Horo
MOBE/CHUsA B OBITY M TPYAOBOM JEATENBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS U
OKPY>KaIOIIe MPUPOJIHON Cpebl, 0CO3HABATh OMACHOCTh BO3/IEHCTBHSI HA YKUBBIE OPraHU3MBbI
ompeeNEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [1JIK, moscHATh Ha mpuMepax crocoOb!
YMEHBUIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUSI HA OPraHU3M YEJIOBEKa;

JJIsA 06yqa101u14x051 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3I0POBbA: YMCHHC INPHUMCHIATH
3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUIS CIIENBIX U CIa00BUAAIIMX O0YJarOIUXCs: YMEHUE UCII0JIb30BaTh PEIbe()HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 11s 3anucu Xxumuueckux Gopmy.
TEMATHYECKOE IINIAHUPOBAHUE



10 KJTACC

Ne HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl KonnuecTBo yacos
n/m Bcero  KonrtpomnbHbie [paxTr
paboThl pab

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

1.1 TIlpenmMer opraHUYeCKOW XUMHUHU. Teopust CTPOCHUS 3
oprannyeckux coenunennit A. M. bytieposa

Htoro mo pazneny 3
Paznen 2. YrieBonopoabl
2.1 TlpenenbHbIE YIIEBOJOPOIbI — ATKAHBI
2.2 HemnpenenbHble yII€BOAOPOABL: aJIKEHBI, ATKAAMEHBI, AIKUHBI
2.3 Apomarudeckue yriieBOJIOpOIbI
2.4 TlpupoaHble HCTOYHHUKH YTIIEBOJOPOIOB U UX MepepadoTKa
Htoro mo pazneny 13
Paznen 3. Kuciopoacoaepaaimue opranndeckue coeMHeHUust
3.1 Crouptel. @enon 3
3.2  Anpnerunsl. Kap6onossie kucnotel. CiaoxHbIE d(DUPHI 7
3.3 VYrueBogsr 3
Hroro o pasneny 13
Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus
4.1 Awmunbl. AMUHOKHUCIIOTHL. benku 3
Hroro o pasneny 3
Pa3zgea S. BoicokomoJieKky/IsIpHbIE COeIMHEHUS
5.1 TIInactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 :
11 KJIACC

No HaumeHnoBanue pa3fenoB 1 TeM MPOrpaMMBI KomnnuectBo yacos

n/m Bcero KonTponbHbie IIpas
paboThI I

Paszgea 1. Teoperuueckue 0CHOBbI XUMUH

1.1 Crpoenue atomoB. Ilepnoanueckuii 3akoH u Ilepuonnueckas 3
CHCTeMa XMMHYECKHX 31eMeHTOoB /. 1. MeHaeneeBa

1.2 Crpoenue BemiectBa. MHOT0OOpasue BEemIEeCTB 4

1.3 Xumudeckue peakuuu 6 1
Hroro no paszneny 13

Pa3nen 2. Heoprannueckasi Xumust

2.1 Metamisl 6

2.2 Hemeramisl 9 1
2.3 CBs3b HEOPTaHUYECKHUX U OPTAaHUYECKUX BEIIECTB 2

Hroro no paszneny 17

Pa3nen 3. XumMusa u :Ku3Hb

3.1 XuMmus u KU3Hb 4

Htoro no pazneny 4



No HaunmenoBanue pa3zienoB U TeM NpOrpaMMbl KonnuectBo yacoB

/1 Bcero KonTponbsHbie [Tpar
paboThI I

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2

MHNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KonunuecTBo yacos

n/m Bcero Konrpombubie — IpakTud
paboThI pabo

1 Ilpenmer opraHu4eckoil XuMHH, €€ BOSHUKHOBEHHUE, pa3BUTHE U 1
3HA4YCHHE

2  Teopwus crpoeHus opranndeckux coenunennii A. M. byrneposa, 1
€€ OCHOBHBIE TTOJIOKEHHUS

3 IlpeacraBineHue o Ki1accu(puKaul OpraHUYECKUX BEILECTB. 1
Homenxknarypa (cucrematnyeckasi) 1 TPUBUAJIbHbBIE Ha3BaHUS
OpPraHUYECKUX BEILIECTB

4 AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUI sl 1

5  MeraH u 5TaH — NPOCTEUIITNE MPEACTABUTEIHN AIKAHOB 1

6  AJIKEeHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1

7 DTujeH U NPOIMUIeH — MPOCTEHIINEe MPEICTABUTENN ATKEHOB 1

8  IIpaxtuueckas pabota Ne 1. «IlonydyeHue STuIeHa U U3ydeHUE 1 1
€ro CBOMCTB»

9  Anxaguensl. byraguen-1,3 u merunoOyraauen-1,3. [lony4yenne 1
CUHTETHUYECKOTO KayuyKa ¥ pe3HHbI

10 ANKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUI 1
pAx. AueTuieH — IPOCTEHIINI IPEACTABUTEND AIKUHOB

11 BeluucieHus o ypaBHEHUIO XUMUYECKOM peaKuu 1

12 Apensr: 6eH301 1 TOITyos1. TOKCUYHOCTH apeHOB

13 T'eHermdeckasi CBsI3b yIJICBOJOPOJIOB, IPUHAIIICKAIINX K 1
pa3IMYHBIM KJ1accaM

14 TIpupojHble HCTOUHUKHU YTJIEBOJOPOJIOB: IPUPOIHBIN a3 u 1
NOMYTHBIE HEPTSAHBIE Ta3bl, HEPTH U MPOAYKTHI €€ epepaboTKu

15 TIlpuponHble HCTOUHUKHU YTIEBOIOPOAOB: IPUPOAHBII ra3 u 1
HOIYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ nepepaboTKu

16 KouTponpHas paboTa no paszzeny «YTriaeBoaopOoaAb» 1 1

17 TlpenenbHble OTHOATOMHBIE CUPTHI: METAHOJ M 3TAHOJL. 1
Bonoponnas ca3b

18 MHoOroaToMHbI€ CIIUPTHI: ITUICHIIINKOIb U TIIALEPUH 1

19 ®eHoN: cTpOCHUE MOJIEKYIBI, PU3MUECKUE U XUMUIECKHE
CBOWCTBA, IPUMEHEHHE

20 Anpperuasl: hopManbAETHI U alleTalbIeTu. ALIETOH 1

21 OnxHOOCHOBHBIE MpeeIbHbIE KAPOOHOBBIE KMCIOTH: MypaBbiHas 1
U YKCyCHast

22 Tlpaxrtuueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCyCHOM 1 1
KHUCTIOTBI»

23 CTeapI/IHOBaSI H OJICMHOBAs KUCJIOTHI, KaK NPCACTABUTCIIN 1



Ne Tema ypoka

n/m
BBICIIINX KapOOHOBBIX KHCIIOT

24 Mpina Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE 1
JIeHCTBHE

25 Cnoxuble 3¢upsl KaK TPOU3BOIHBIC KAPOOHOBBIX KHUCIIOT. 1
['maponus crinoxHbIX 3¢pupoB

26  XKupsl: TUIpONN3, MPUMEHEHHE, OMOJIOTUYECKAs POJIb KUPOB 1

27 YrneBonbl: cocTaB, Knaccudukamnys. Baxueime
IpeJICTaBUTEIU: TII0K03a, (PPyKTO3a, caxaposa

28 Kpaxman u 11euiroi03a Kak MpUpOIHbIE MOTUMEPHI 1

29 KonTtponsHas padota no pazueny «Kuciopoacoaepikaniue 1
OpPraHUYeCKUEe COSTUHEHUS

30 AMUHBI: METHJIAMUH W aHWJIHH

31 AMMHOKHUCIIOTHI KaK aM(oTepHbIE OpraHHYECKUE COCTUHEHHUS, 1
ux Ouonornyeckoe 3HaueHue. [lentuast

32 benku kak mpuUpOIHBIE BEICOKOMOJICKYIISIPHBIE COSAMHEHUS 1

33 OcHOBHBIE OHITHSI XUMHUH BBICOKOMOJICKYJISIPHBIX coeAMHeHnd 1

34  OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX coeuHeHnil. 1
[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

11 KJIACC

No Tewma ypoxka

/1

1  Xumuueckwuii aieMeHT. ATOM. DJIEKTPOHHAS] KOH(PUTYpaIrs aTOMOB

2  Ilepuonmyeckwmii 3akoH u [lepuoaudeckas cucreMa XUMHYECKIX
anemenToB [l. . MenzeneeBa, UX CBA3b C COBPEMEHHOU TEOpUEN
CTPOCHUS aTOMOB

3 3aKOHOMEpPHOCTH M3MEHEHUS CBOHCTB XMMHUYECKHX DJIEMEHTOB M UX
COEIMHEHUH 10 TPYIaM U IepruoiaM. 3HaYeHHE MePHUOTUIECKOTO
3aKOHA M CUCTEMBbI XUMHUYeCKuX AnemMeHToB .M. Menzaeneena B
pa3BUTUU HAYKH

4  CrpoeHue BeliecTBa. XuMU4eckas CBsi3b, €€ BUIbI; MEXaHU3MBI
o0pa3oBaHUs KOBAJIEHTHOM cBsi3u. BosopoaHas cBs3b

5 BaneHTHOCTB. DNEKTPOOTPHUIIATETHLHOCTH. CTENEHb OKHUCICHUS.
BeriecTBa MOEKyISPHOTO U HEMOJIEKYISIPHOTO CTPOCHUS

6 IloHsATue o qUCHIEPCHBIX cUCTeMax. VICTUHHBIE U KOJIOUIHbBIE
pacTBOpbl. MaccoBas 7107151 BEIIECTBA B PaCTBOPE

7 Knaccudukanus 1 HOMEHKIIATypa HEOPTaHMUECKUX COCTUHECHUH.
['eHeTHYeckas CBSI3b HEOPTaHMUECKHUX BEIIECTB, PA3IMYHBIX KJIACCOB

8 Knaccuduxamms XuMUYeCKUX peakiuil B HEOPraHUIECKOU 1
OPraHUYEeCKOM XUMHH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB; 3aKOH
COXPaHEHHUS U TIPEBPAICHUS] SHEPTUH MPU XUMHUYECKUX PEAKIIUIX

9  Ckopocts peakuu. O0paTUMBbIe peakIi. XUMUYECKOE PaBHOBECHE

KomnnuecTtBo yacoB

Bcero Kontponsubie  [IpakTuy

paboThI pabor
1
2 2

KommgecTBo gaco:

Bcero Kourtpoabsubie Ilpa
paboThI I



/o

10

11

12

13

14

15

16

17
18
19

20

21

22
23
24
25
26
27

28
29

30

31

32

33
34

Tema ypoka

[TpakTuaeckast padborta Ne 1. «Bnusiaue pa3nudHbIX (pakTOpOB Ha
CKOpPOCTh XUMUYECKOH PEaKIIHI»

OnexTpoauTHyeckas aucconuanus. [lonstue o Bo1opoHOM
nokazarene (pH) pactBopa. Peakuuu nonnoro oomena. I'uaponus
OpPraHMYECKHUX U HEOPraHMUYECKUX BEIIECTB

OKHUCIUTEIIEHO-BOCCTAHOBUTEINIbHBIC peakiuu. [lonstre 06
IIEKTPOJIM3€E PACIIABOB M PACTBOPOB COJICH

KonTponbnas pabota mo pazneny «TeopeTndecKkiue OCHOBBI XHMHID)

Merasuisl, ux nojoxenue B [lepuoandeckoit cucreMe XUMHYECKUX
anemeHToB /. V1. MeHeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
OO6mue ¢pu3nyecKrue CBOMCTBA METAIIOB

CrmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKUN P HANPSDKEHUN METAJIJIOB

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAILJIOB (HATPUM, KAJIUH,
KaJIbIIMA, MarHui, ATIOMAHANA) U UX COSTUHEHUIN

XHUMHUYECKHE CBOMCTBA XpomMa, MEAU U UX COCI[I/IHCHI/Iﬁ
XHUMHUYECKHE CBOMCTBA IIWHKA, XKXCJIC3a U UX COCIMHEHUI

[TpakTrueckas padota Ne 2. "Pemenre s3KCriepUMEHTAIBHBIX 3aa4 110
teme «MeTauby"

Hewmerannsl, ux nonoxxenue B [leprnoandeckoi cucteMe XuMHYECKUX
anemenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB

du3nyecKue CBOWCTBAa HEMETAIUIOB. AJTOTPOIHS HEMETAJIOB (Ha
npuMepe KUCIopoa, cepsl, pochopa u yriepoaa)

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhI U UX COCAUHEHMI
XvMHYecKue cBOKCTBa a30Ta, pochopa u Ux coeMHEHUN
XHUMHYECKUE CBOMCTBA YIIIEpPO1a, KPEMHHUS U UX COCINHEHHUN
[IprMeHeHrne BaXXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN

0O0001eHne U cucreMaTu3alus 3HauHnil o reMe «Hemeramisny.
Brrancnenus mo ypaBHEHUSIM XUMHUYECKUX peaklnuid U
TepMOXI/IMI/I‘-I€CKI/Ie paC‘IéTBI

[TpakTrueckas padota Ne 3. «PelieHue 3KkcriepuMeHTalbHbIX 3a]1a4 110
teme "Hemerambl"»

KOHTpOJ’IBHaH pa60Ta mo TeMaM «Metamie» U «Hemeramabsny

HeOpFaHI/I‘{eCKHe 1 OPraHUYCCKUEC KUCIIOTHI. HCOpFaHI/I‘IeCKI/Ie n
OpTraHNU4YCCKUC OCHOBAHUA

AM@oTepHbIe HEOpraHMYECKHE U OPraHUYECKUE COETUHEHUSI.
I'eneTnyeckas CBsI3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB

Ponp xumun B o0ecrieueHuN KOJIOTHIECKON, JHEPTeTUIECKON U
MUIIEBON O€30MaCHOCTH, PA3BUTHH MEIUITUHBI

[TpencraBnenust 06 00X HAYUYHBIX PUHIIUIIAX POMBIIIEHHOTO
IIOJIYYECHUS BaKHEHIINX BEILECTB

YenoBek B MHUPE BCIICCTB U MATCPHUAJTIOB
XuMus U 310pPOBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KonTtposbHbIe

L e

34

KomnnuectBo vyaco:

paboThI

[Ipa
I



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJISI YUEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



