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MOY «Coassbrueroackas COI»

IHHOACHUTEJBbHAA 3AIINCKA

[IporpamMma 1Mo XMMHMH Ha ypOBHE CpeAHEro ooduiero oOpazoBaHus pazpaboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Qeneparun», TpeOOBaHMKH K pe3yiabTaraM OCBoeHHs (enepanbHOil  00pa3oBaTeNbHOU
nporpammel cpeaHero oomero oopazoBanus (POIT COO), npencrabieHHbIXx B DefepaibHOM
rocyJIapcTBEHHOM oOpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernojaBaHMs
yueOHoro mnpenMera «XuMHsA» B 00pa3oBarenbHbIX opraHuzanusx Poccuiickoit denepanuu,
peaau3yoluX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX NOJIOXkEeHUH «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoilt @enepanuun Ha nepuon ao 2025 ropa» (Pacnopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MoAXo0A0B K pa3pabOTKe MpOrpaMMbl IO XHWMHHU, K OIPEAEICHHUIO 00IIei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTUS O0YUArOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusa» g 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTABUJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH LeJeH, COJIep)KaHMs, pPEe3yJbTaTOB OOyueHHs U
TpeOOBaHUI K YPOBHIO IIOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHE, IOJy4aeMO€ BBIIYCKHMKaMU  001eo0pa3oBaTeIbHON
OpraHM3aluy, SBISIETCS HEOThEMJIEMOM YacThl0o MX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (OPMUPOBAHUS MHPOBO33PEHHSI U OOLIEH KyJIbTypbl
4eJoBEeKa, a TaKKe DSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHol cpene. Peanusyercst xuMudyeckoe oopa3zoBaHue 00yJaIOLIUXCs HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4EOHOTo IMpeaMmera «XUMHs», COJep’KaHhe U MOCTPOEHHE
KOTOPOTO ONpeZeNeHbl B MporpaMMme IO XHMHUHM € Y4YETOM CHEIM(PUKM HAyKM XHMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLINX
Henel M MPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KakK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0COO0YI0 POJb B COBPEMEHHOU
[MBWJIN3AIMU, B CO3IaHUHM HOBOHM 0a3bl MaTepHabHOW KyJabTypbl. OHa BHOCHUT CBOW BKJIAJ B
(dopMHpOBaHUE PAIMOHATILHOIO HAYYHOTO MBIIIECHHS, B CO3aHUE LIETOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MUpe KaK O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEX/y CTPOCHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSMU PUMEHEHU .

TecHo B3auMoOAEWCTBYS C JPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHUS cCTala
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO Tpynaa
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TE€XHOJIOTHMI HallpaBJIeHa Ha pelleHue II00albHBIX MPoOJeM YCTOWYMBOTO pa3BUTHUS
YeNIOBEUYeCTBA — CBHIPhEBOM, JHEPreTUUYECKOM, MHINEBOH, 3KOJOTHYECKOW O€30macHOCTH |
OXpaHbl 3J0POBbSI.

B cooTBercTBUM ¢ OOIIMMH LENSAMH M TPUHIHIIAMU CpeIHEro oduiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIil ypOBEHb U3YUEHHUS1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATrOTOBKY OOYy4aroIIMXcCs, HEOOXOAUMYIO UM MJIs



BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
POI0IDKEHHU 00pa30BaHMs B Pa3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapngomuMy  npeamera «XUMHs» SBISIOTCS 0a30Bble Kypcbl — «OpraHnuueckas
xumus» 1 «O0IIas 1 HeopraHudecKasi XMMHsD, OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUST KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMA 3HAHUH M0 HEOPraHUIECKOW XUMHH (C BKIIOYCHHEM
3HaHWHN W3 00IIeH XMMHH) M OpraHudeckord xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHH NpeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIECTB Ha OCHOBE OOILIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrtpykTtypa cogepxanus KypcoB — «Opranuueckas xuMusi» 1 «O0111as 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO MOAX0/a K M3yUEHUIO
y4ueOHOro Marepuaiga U OOYCJIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM DPA3BUTHEM 3HAHUM Ha
ONpENIEEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYeCKOM XHMHH BEIIECTBa
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYeCKUX COCIUHEHMI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX MPEACTABICHHN O CTPOECHUU BEILECTB.
Ceenenusi 00 M3yyaeMblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COEAMHEHHH. B Kypce opraHnmueckoil XMMUU MOIYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Tox HOBBIM yTJIOM 3peHHS B mpeameTe «XuMHs» 0a30BOTO YpOBHS pacCMaTpPUBACTCS
U3YYEHHBIII Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMsI TEOPETHUECKUH MaTepuanl u
dakTosornueckrue CBEACHHs O BEIIECTBaX M XMMHUUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mIas © HEOpraHUYECKass XUMHUSD» OOYYaroIIUMCsl TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMUYECKUX TMO3HIIHA,
riy0Xe MOHATh HCTOPUYECKOe H3MEHeHHE (PYHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUs
nononHsercas B Kypcax 10 wum 11 kiaccoB dieMeHTaMH COJEp)KaHUSA, HMMEIOIIUMU
KYJbTYPOJOTHYECKANA W TPHUKIQJTHOW XapakTep. OTH 3HAHMUS CHOCOOCTBYIOT TIOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IMO3HABAaTEIbHOU U
MPAKTUYECKON JEeSTebHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K TpoOIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHSTH €€ NIl TOMOJHEHUSI 3HAHWUN, pelIeHus
MHTEJJIEKTYyalIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIIEeIOBAaTeNbCKUX 3a7ad. B 1enom coaepkaHue
yueOHOro nmpeaMeTra « XUMHs» JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS PMIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAHUYECKOTO M OPTraHMYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBICHUIN MyTEM 3KCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYUN MEXKIy HOBBIMU (PaKTaMH U TEOPETUYSCKUMHU MPEANOCHIIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIIEHUH 3KOJOTMUYECKUX MpoO0ieM, a Takxke IpobieM cOepexeHus
JSHEPreTHYECKUX PECYPCOB, CHIPbsI, CO3/1aHUsI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.



B mnane pemenus 3amad BOCIMTAHMSA, Pa3BUTUS W CONMANM3AIMK OOYYaArOIIUXCS
NOPUHATBIE TPOTPAaMMON MO0 XHMHUHU TOAXOIbl K ONPECICHHIO COACPKAHHS U MOCTPOCHHS
npeaMera IpeayCcMaTpuBaoT (pOpMUPOBAHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs PoOeM, MOUCKa, aHaN3a U
o0paboTkn wuH(pOpPMAIMK, HEOOXOOUMBIX IS MPHOOPETEHUS ONbITa MNPAKTUYECKOH U
UCCIIEI0BATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B TIO3HAHUH XHUMUH.

B mpaktuke mpenojaBaHusi XMMHM KaK Ha YPOBHE OCHOBHOTO OOIET0 00pa3oBaHMs, TaK
M Ha YpOBHE CpeAHEro oomero oOpa3oBaHUs, NpPU ONPEACICHHH COJCP)KAaTEeIbHOM
XapaKTePUCTHKH IIeel W3ydYeHHs IpeaMeTa HalpaBlICHHEM IEPBOCTEIICHHON 3HAYMMOCTH
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOW HAyKHM Kak o0jacTtu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATENbHOCTH 4YelOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KyJnbTyphl. C METOIMYECKOM TOYKH 3PEHUS TaKOW TMOAXOI K
OTIPENIeJICHUIO TIeJICH N3Y4eHUs TpeIMEeTa SBIISICTCS BIIOJIHE OMPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU LIEISIMHU W3YyYCHHS NpeaMera «XUMHS» Ha
6azoBoMm ypoBHe (10 —11 ku1.) sBASIOTCS:

J dbopMupOBaHHE CHUCTEMBl XUMHYECKMX 3HAaHMH KaKk BaKHEHIIEH

COCTABIISIIONICH €CTECTBEHHO-HAyYHOW KApTHHBI MHpa, B OCHOBE KOTOPOHW JIexar

KJIFOUEBBIC MOHATHS, (yHIAMEHTaJbHBIC 3aKOHBI M TEOPUU XHMHUH, OCBOCHHE S3bIKA

HAayKHd, YCBOGHHE U  MOHMMAaHHME  CYIIHOCTH  JIOCTYHHBIX  OOOOIIeHHMIA
MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJIIEHHME C MCTOPUENM HX pa3BUTUI U
CTaHOBJICHUS,

. dbopMupoBaHHE W PpPa3BUTHE TPEACTABICHUM O HAy4YHBIX METOJaX

MO3HAHUS BELIECTB M XUMUYECKUX PeaKLUil, HEOOXOAUMBIX JJIsi IPUOOPETeHUsT YMEHUH
OpUEHTUPOBATbCS B MHUDPE BEIIECTB M XMMHUYECKHUX SBJICHUN, HMMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

J pa3BUTHE YMEHUI U CIIOCOOOB IE€ATEIbHOCTH, CBA3aHHBIX C HAOJIOIEHUEM
U OOBSICHEHHEM XHMMHUYECKOTO HKCIEpUMEHTa, COOJIIOJIEHMEM MpaBMil O€301acHOro
oOpalleHus C BeLeCTBaMHU.

Hapsiny ¢ atuM, copepxatenbHas XapakTepyUCTUKa 1ieJiel U 3a7jad U3yueHus npeaMera B
porpaMMe 1o XMMHH YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCTeMe cpemHero obmiero obOpazoBaHus. CerogHss B MpENOJaBaHWU XHUMHH B OOJbIIEH
CTENEeHH OTAAETCA NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHusl OO0yuyeHus,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHMKAa 00IIe00pa3oBaTeIbHON  OpraHu3alyi,
BJIAJICIOIIEr0 He HaOOpOM 3HaHM, a (YHKIHMOHAJIHHON IPaMOTHOCTBIO, TO €CTh CHOCOOAMH U
YMEHMAMHM aKTUBHOT'O TOJIYYEHHUS 3HAHUN U NPUMEHEHUS UX B PEajbHOW XU3HU Ul PEIICHUS
IIPAKTUYECKHX 3a7ad.

B cBsi3u ¢ oTUM npu u3yyeHUH ImpenMera «XHUMHS» JTOMHUHHpYIOIIEe 3HAueHUe
IPUOOPETAIOT TaKue 1eJIU U 331a4H, KakK:

ajanrtanus OoOyd4aromMXcsi K  YCIOBHSIM JMHAMHUYHO  Pa3BUBAIOUIETOCS  MUDPA,
dbopMUpOBaHHE UWHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0o00Opa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHIO TIPAMOTHBIX PpELIEHMH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

¢dopmupoBaHre y OOYYaIOMIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),

UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE [T PA3IIUYHBIX BUJOB JEATEILHOCTH: PEIICHUs TpooIieMm,
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MOMCKa, aHanmm3a M o00paboTku uWHOOpPMAIUU, HEOOXOMUMBIX ISl TPUOOPETEHUS OIbITa
JESTEIIbHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B IMO3HAHWU XUMUH, a TaKXKe JJI OLECHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHHS BEIIECTB U XUMUYECKHX MTPOIIECCOB
Ha OpPraHu3M YeJI0BEKa U IPUPOJIHYIO CPENY;

pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA [0 XUMHH B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE MH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOW U Hay4YHO-TIOMYJIAPHOW HH(DOPMALIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHHE ¥ pPa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATUBHOTO H JIOTHYECKOTO
MBIIUICHHS,  HAOJMIOAATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEOOXOIUMBI, B YaCTHOCTH, TIPH IJIAHUPOBAHUH H MTPOBEICHUN XUMUICCKOTO IKCIICPUMEHTA;

BOCIIUTAHHE Yy OOYyYarommxcs YOSKIEHHOCTH B TYMaHUCTHYECKON HANpPaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pEIIEHUH THN00aldbHBIX  MpOOJeM  palloHaIbHOTO
MPUPOIONOIL30BaHUS, TOMOJHEHUS SHEPreTUYECKHX PECYpPCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHs, OCO3HAHUSA HEOOXOIMMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3[I0POBBIO, & TaKXKe MPUOOPETEHUsI OIbITa UCIOJIb30BAHUS MOJYYSHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYCCKUMH SIBJICHUSIMHU.

B y4eOHOM 11aHE cpemHero odmero oopa3oBaHus MpeaMeT « XUMUs 0a30BOT0 ypOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTi « EcTecTBeHHO-HAayYHBIE TTPEAMETHD».

OO6miee uncao 4acoB, OTBEACHHBIX ISl U3YYCHHUS XUMHH, Ha 0a30BOM YPOBHE CPEJIHETO
obmiero obpazoBanusi, coctaBusger 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Hezemo).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAA XUMUA

TeopeTnyeckne 0CHOBbI OPraHNYeCKON XUMHHU

[Ipenmer opraHnyeckoil XuMHUM: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAYEHUE B NOJYYECHHU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHus: oprannyeckux coeauHenuii A. M. bytneposa,
e€ ocHOBHbIE TONOKEeHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOOrHus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIC CBSI3U.

[IpencraBnennie o  kiaccupuKalMu  OpraHMYeckux  BemlecTB.  HomeHkmarypa
OpraHMYECKUX COEIMHEHUUN (cucreMaruyeckas) W TpPHUBHAIbHBIE Ha3BaHUS BAKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

DKCnepUMEHTaIbHbIE METO/bl U3yUYECHHs BELIECTB U UX NPEBPALLCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB PU HAarpeBaHUU (IJI1aBJI€HUE, OOyTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKHHA psAx. MeTaH M 3TaH — mIpocTenmme
IpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH Psii. DTUIIEH U NMPONMIIEH — NIPOCTENIINE
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Ankanuensl: OytanueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaXHEHITHE XUMHYECKUE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHU psA. AILCTWIEH —
INPOCTEUIINNA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTCHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, (pu3MuecKHMe M XUMHUYECKHE CBONCTBA (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyu€HHE M TNpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMdeckas CBA3b MEXIYy  YIVIEBOJOPOJAMH,
MIPUHAUICKAUMH K pa3JInYHbIM KJlaccaMm.

[IpupoaHble HCTOYHUKH YyIieBOAOpoAoB. [IpupoaHblil ra3 u nonyTHble HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUYECKHA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U MPOIyKTHI €ro NepepadoTKH.

OKCIepUMEHTANIBHBIE METO/BI M3YUYEHUS BEUIECTB U UX MPEBPAILECHUN: 03HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuun «HedTs» 1 «Yroab», MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHUE ITUICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérhrle 3agaun.




Borunicnenuss mo ypaBHEHMIO XHMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxamnue oprannyeckne coeinHeHUs!

[IpenensHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAHON: CTpPOEHHE, (pU3HUecKue u
XMMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIlaMH, TajJOore€HOBOJOPOJIaMH, TOpPEHHE),
npuMeHeHre. BoiopogHblie CBA3M MEXKy MOJIEKYJIaMH COUPTOB. J[eficTBME METaHOJIa U 3TaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoOroatoMHble CHHUPTHL. OTHIEHTJIMKONb U TJIMLEPUH: CTpOeHHe, (PU3NYECKUuEe U
XMMHUUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKLus Ha
MHOrOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHTJIUKOJISL.

@eHOoN: CTPOCHHE MOJIEKYJIbI, (PU3MUECKMe M XHMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaeruapl U Kemownvl. DopManbleruj, aneTalbIerujl: CTpoeHue, (U3NYECKUue u
XUMHUYECKHE CBOWCTBA (pEeaKIMM OKHUCIIEHHS U BOCCTAHOBIEHUS, Ka4eCTBEHHBIC DPEAKIIHH),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE Ipe/eIbHbIE KaPOOHOBBIE KUCIOTHl. MypaBbuHas U YKCYCHask KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
sTepuduKanm), mojgyuyeHue u npuMmeHeHue. CreapuHOBas M OJEMHOBas KHUCIIOTBHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3¢upbl Kak MPOU3BOJHbIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenne xupoB. buonorndeckas poiib KUpPOB.

VYraeBojpl: cocTaB, Kiaccu(ukanus yriaeBoJoB (MOHO-, Iu- U noarcaxapuabl). ['moko3a
— MPOCTEUIINI MOHOCAXapHJl: OCOOEHHOCTU CTPOCHMSI MOJEKYJbl, (U3NUECKUE U XUMHUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Menu(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHOoBIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXACHHE B MPUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a kak npupoHbie noaumepsl. CTpoeHHe Kpaxmaia U HEeJUTI0I03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIIUs C HO/IOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEIIECTB M UX INPEBpAIICHUN: NPOBEACHHUE,
HaOJIoZIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peaKkIMyU OJHOATOMHBIX CIHUPTOB (OKUCIeHHe sTaHona okcugoM wmenu(ll)), mMHOroaTromMHbBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajga C HWOJOM), TPOBEACHHE MPAKTUYECKOW pabdOTHI: CBOMCTBA pPAacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnpie 3amaumn.

Bbluncnenuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA HJIM MPOAYKTa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaepikalue OpraHu4ecKue CoOeTMHEHUS.



AMHUHOKHCIOTBI Kak aM{(OTepHble OpraHUYecKue coeAuHeHus. @Pusnueckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMUHOKHCIIOT. [lenTuast.

benku kak nmpupoJHbIE BBICOKOMOJIEKYJIIpHBbIE coenuHeHus. IlepBuuHas, BTopuyHas u
TpPEeTUYHAsl CTPyKTypa OenKkoB. XHMHUYECKHE CBONCTBa OJIKOB: THUAPONU3, NCHATYpalHs,
Ka4yeCTBEHHbIE pEaKIUU Ha OEJKH.

OKcllepUMEHTAIbHbIE METO/bl U3yUEHHs BELIECTB M MX IpEeBpAllEeHUil: HaOI0JeHue U
ONKCaHUE JEMOHCTPALIMOHHBIX OIIBITOB: J€HAaTypalus OEIKOB INpH HArpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbicokomoniekysipHbIe COeJUHEHUSA

OCHOBHbIE TOHSATUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEJAMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPEOHSAs MOJIeKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJMMEPU3AIIs U MTOJIMKOHCHCALINS.

OKCIepUMEHTAIIBHBIE METO/bI M3yUYEHUS BEUIECTB U UX MPEBPAILECHUN: 03HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeamMeTHbIE CBS3H.

Peanuzanus MEXINpeAMETHBIX CBA3CH IPU U3yYEHUM OpraHnyeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIENBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmiue ecTecTBEHHO-HAayuyHblE TOHATHA: SIBJICHHME, HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KIacCUpUKalUsi, TMEePUOJUYHOCTb, HAOIIOJCHUE, H3MEPEHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHMUE.

®dusuka: MaTepus, D3HEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa, AYHEPreTHUYECKUN
YPOBEHb, BEIIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSHUE BEIIeCTBa, (PU3NUECKUE BEINYMHBI U
€AVHMIIBI UX U3MEPEHMUS.

buonorus: knerka, opraHusm, o6uocdepa, oOMEH BelIecTB B OopraHuszMe, (OTOCHHTES,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YTIeBOIbI, HKHUPbI, PEepMEHTHI).

I'eorpadus: MuHepasbl, TOpHbIE TIOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOILINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOAYKThl, OCHOBBI pAIMOHAJIBHOTO THUTAHUS, MOIOIIUE
CPEICTBA, JIEKApPCTBEHHbIE M KOCMETHMYECKHE Npernaparbl, MaTepuaibl M3 HCKYCCTBEHHBIX W
CUHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMUU

Xumuyeckuit dmemMeHT. AToM. Sapo aroma, W30TOMBI. DIEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHU. ATOMHBIC OpOuTany, S-, pP-, d- anemeHThl. OCOOCHHOCTH
pacmpeieNieHusi SJIEKTPOHOB MO0 OpPOUTAISIM B aTOMaxX JJIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DneKTpOHHasE KOH(PUTYpAIHs aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepmogmyeckas cuctemMa xumuyeckux siementoB . U.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMBl XUMHYECKHX

snemeHToB JI. Y. MenaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
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M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyIIaM U rnepuojam. 3HaueHHue NEPUOANUECKOT0 3aKOHA B pa3BUTHH HAyKU.

Crpoenue BemiecTBa. XUMHYECKass CBA3b. BUIbl XUMUYECKON CBsI3M (KOBaJIGHTHAS
HENoJIsIpHasl U TOJspHAas, MOHHas, MeTaulnyeckas). MexaHu3smbl oOpa3oBaHMs KOBAJEHTHOMU
XUMHUYECKON CBsi3M (OOMEHHBIM W JTOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BaneHTHOCTH.
DIIEKTPOOTpULIATENBbHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUTMYECKON PEIETKH.

[TonsTue o aucniepcHbIX cucreMax. VIcTUHHBIE U KOJJIOUIHBIE pacTBOpbl. MaccoBas 1o
BELIECTBA B pacTBOpE.

Knaccupukanuss Heopranmdeckux coeauHeHWi. HomeHknatypa HeEOpraHMYeCKHX
BEUIECTB. ['eHeTHYecKas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAIEKALUX K Pa3IU4YHbIM
KJIacCaM.

Xumuyeckas peakuus. Kiaccupukanus XMMHYECKUX PEAKIMl B HEOPTaHUYECKOW U
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U MPEBpaALCHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUIX.

CKkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3M4HbIX (hakTopoB. OOpaTUMblE peakluu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlarense.

OnexkTponutuyeckas auccounanus. CunpHbele U cinadble 3yeKkTponauThl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIIBHBIE METOABlI M3Y4YEHMs BEIECTB M HUX IPEBPALICHUN: EMOHCTpAIUs
tabmun «Ilepuonuueckas cucrema xumudeckux snemeHtoB JI. . MenneneeBay, u3ydeHue
MoJeNell KpPHUCTANIMUYECKUX peIEToK, HaOMI0JeHWe M OINUCAaHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3JIOKEHHE IEPOKCHAAa BOJOpOJa B TNPUCYTCTBUM KaTalln3aTropa,
OTpezieNIieHUE Cpe/ibl PaCTBOPOB BEILIECTB C MOMOIIbIO YHHUBEPCATLHOTO MHJUKATOPA, pPEeaKluu
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTHUUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUYECKOM peaKum.

Pacuérneie 3amaumn.

Pacu€rbl mo ypaBHEHMSM XHMHUYECKUX PEAKIUH, B TOM 4YHCIE TEPMOXUMUYECKUE
pacuéTsl, pacUETHI C UCTIOIb30BAHUEM IOHATHUS «MACCOBAs OISl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemerannbl. Ilonoxenue HemertasioB B Ilepumonmyeckoil cucreMe XUMHUYECKHX
anemernToB JI. M. MennaeneeBa M 0COOEHHOCTH CTpoeHHsi aTomoB. Du3nmyeckue CBOWMCTBa
HEMETaJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriiepoaa).

XWMHYECKHE CBOMCTBA BAXKHEUIINX HEMETAUIOB (TaJIOTEHOB, cephl, a3ota, (ocdopa,
YIIEpoAa U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOAEP/KALINX KUCIOT, BOJOPOIHBIX
COCTMHCHUN).

IIpuMeHeHNne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Merasisl. [lonoxenue Meramuios B [lepuoanueckon cucreMe XUMHUUECKUX JJIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmue



¢dusznveckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJIEKTPOXUMHYCCKHN Psijl HANPSIKECHUN
METaJUIOB.

XUMHUYECKHUE CBOMCTBA BAXHEUIIUX METAJUIOB (HATPUM, Kajauil, KalblUil, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHEHUM.

OO6m1re ciocoObl oy4YeHHUst MeTayuIoB. [IpuMenene MeTayuioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJAbl HM3YyYEHMS BEIIECTB U HUX I[PEBpAllCHUN: H3y4YeHUE
Koulekuuu «MeTaibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHUE SKCIEPUMEHTAIBHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KaueCTBEHHBIE
peaxKiuy Ha KaTUOHBI METAJLJIOB).

Pacuérnsble 3anaun.

Pacuérer Maccel BemecTBa Wi 00bEMa ra3oB MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKLMU BELIECTB, pacu€rbl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

X¥MHUA U )KU3Hb

Ponp xumum B oOecmeueHUH OSKOJOTHYECKOM, OSHEPreTMYeCKOW ¢ MUIIeBOU
0e30MacHOCTH, Pa3BUTHH MeAUIHUHBL. [lOHSATHE O HAyYHBIX METOAAX IO3HAHUSA BEIIECTB U
XUMHYECKUX PEAKIUM.

[IpencraBnenns 00 OOMWX HAYYHBIX MNPUHIUMNAX T[POMBIIUIEHHOTO TOJXYYEHUS
BOKHEHIIMX BEILECTB.

YenoBek B MHpEe BEUIECTB U MaTepUajoB: Ba)KHEWIIME CTPOUTENbHbIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I DJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUsI.

XuMus ¥ 310pOBbE 4YENIOBEKA: MpaBHiIa HCIIOJIB30BaHUS JIEKAPCTBEHHBIX IPENApPaTOB,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHUSI ITPENapaToB ObITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

Me:xXnpeaMeTHbIE CBS3H.

Peanu3zanus MexXnpeIMEeTHBIX CBA3EH NMPU M3YUEHUU OO0Iel U HEOpPraHM4YEeCKONH XUMHUH B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHSTHH,
TaK U MOHSTUM, ABJISIOLUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OOme ecTecTBEHHO-HAY4YHBIC MOHATHS: HAay4HBIA (pakT, rumoresa, 3aKOH, TeOpus,
aHanu3,  CHHTe3,  Kiaccupukanusi,  IMEepUOAMYHOCTb,  HAONIOJIEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHNUE.

@dusuka: marepus, SHEprus, Macca, aToOM, 3JEKTPOH, NPOTOH, HEMTPOH, MOH, M30TOI,
pPaZvoaKTUBHOCTb, MOJIEKYJIa, SHEPI€TUYECKUI YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIEeCTBa, PU3NYECKUE BEIUYUHBI U €AMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, ’KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosmorua:  XUMHMUYECKas  IPOMBILUIEHHOCTb,  METAJUIypIrHs,  IPOU3BOJICTBO
CTPOUTEINIbHBIX MaTepUaios, CEJIbCKOXO351ICTBEHHOE IIPOU3BOCTBO, NuIIeBast
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHYECKHX
MIpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHUANIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTUU.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMSBI 110 XUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
OpoTrpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBLHOCTHBIM MOJXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamera «XHUMHS» Ha YPOBHE CpeJHero ooimero obpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHHE OOYYaIOIUMUCS POCCHMCKON Tpa)KIaHCKOW MACHTUYHOCTH — FOTOBHOCTU K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYHE MOTUBAINH K 00yUEHHIO;

L[eJICHAIIPaBJICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHUM JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAyKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYaroIIMXCSi PyKOBOJICTBOBATbCSl B CBOEH JAESTEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHU, TMPUCYIIUMHU LEJOCTHONH CHUCTEME XMMHUYECKOTO
o0Opa3oBaHus;

HaJIMYME MPAaBOCO3HAHUS SKOJIOTMYECKOH KYJIBTYpbl U CHOCOOHOCTH CTaBUTh LENH U
CTPOUTb )KU3HECHHBIE IUIAHBI.

JIN4HOCTHBIE PE3YJbTaThl OCBOCHMS IpeaMeTa «XHMMHsD» JOCTUTalOTCs B EIUHCTBE
y4eOHOM M  BOCHUTATENBHOM JEATEIBbHOCTH B COOTBETCTBUHM € T'YMaHHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXXAaHCKOro O0O0IlecTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M TpaBUJIAMU [OBEACHUS,
CIOCOOCTBYIOLIMMU TIPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JIMYHOCTHBIE PEe3yJbTaThl OCBOCHUS MpeaMeTa « XUMHsD» OTPa)xaroT COPMHUPOBAHHOCTH
ONbITa MO3HABATENbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYyYaloIMXCs 10 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUs 00YYaIOIMMHUCS CBOMX KOHCTUTYILMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKECHUS
K 3aKOHY U NPaBOMOPSAKY;

MIPEJICTAaBICHUS] O COIMAJIbHBIX HOPMAax M MpaBHJIaX MEKIMYHOCTHBIX OTHOIIEHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKON J€SITEIbHOCTH NPU CO3/IaHUH YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U MO3HABATEIbHBIX 33124, BHITTOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TMOHMMATh ¥ TPUHUMATh MOTHUBBI, HAaMEpPEHMs, JOTMKY U apryMEHTbI
JPYTUX MU aHATTU3€ Pa3IMYHBIX BUJOB YU€OHOH NesATEILHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyYHOMY HACJIEIHMI0 OTECYECTBEHHOM

XHAMUH;
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yYBaXEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKECHHUS HAYKU €CTh PEe3yNbTaT JUIUTEIbHBIX HAOIIOJACHHUIA,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U PAKTUKOB;

WHTEpecCa W I[I03HABATEJIbHBIX MOTHBOB B TMIOJIYYEHHU U TOCICAYIOIIEM aHAJIU3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUYECKOr0 MOBEICHHS;

CIIOCOOHOCTH OLIEHMBATh CUTYyallMH, CBSI3aHHbIE C XHUMHUYECKUMHU SIBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJIEHHUE M MOCTYNKH CBOMX TOBAPHUIICH C TMO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN ITUX MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUS IIEHHOCTEH 370poBOoro M Oe3omacHOro oOpas3a KU3HU, HEOOXOJUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOmroieHus MpaBuil 0e30MacHOr0 OOpalleHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHVMAHMUS IIEHHOCTH TMPaBWJI WHIUBUIYaTbHOTO H KOJUICKTHBHOTO O€301acHOIo
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHUS TMOCJEACTBUN U HEMPHUATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOICHUS aTKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOW JESTENbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE€ Y4YacTHE B PpEUICHWH NPaKTUYECKUX 33Jad COLMAJIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY H3y4eHHUI0 Ipodeccuil pa3iuyHOro pojia, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaKEHUS K TPYIY, JIOJSM TPYJla U pe3yJibTaTaM TPYAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYATbHONW TpPAaeKTOpUU 0Opa3oBaHMS,
Oynymeit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0JI0rHYecKOro BOCIIMTAHUS:

9KOJIOTHYECKH 1EIECO00Pa3HOT0 OTHOILIEHUS K PUPO/JIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MMOHUMAHUSA TII00aTLHOTO XapakTepa IKOJIOTHISCKUX MPOOIIeM, BIUSHUASI SKOHOMHUYIECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH MCIIOIB30BAHMS JOCTHKEHUN XUMUU JJISI PEIICHUST BOITPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOI'O HEINPUATHS IAEHCTBUM, NPUHOCALIUX BPEI OKPYXAIOIIEH IMPUPOIHON Cperne,
YMEHHS TPOTHO3UPOBATh HEOIArOMPUSATHBIC SKOJIOTHUECKUE MOCIEACTBUS MPEIITPUHUMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJu4usl Pa3BUTOIO SKOJOTMYECKOrO MBIIUIEHUS, JKOJIOTMYECKON KYyJNbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
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II03HABATEIBHOM, KOMMYHUKAaTUBHOHN U COLIMATIBHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTHKH;

NOHUMaHMsl CHeqU(PUKH XUMHMHM KaK HayKH, OCO3HaHHs €€ posn B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO IPEACTABICHUs 00 OKpY’KaIoIeM
MHUpPE KAaK O €IMHCTBE IPHUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs IPUPOIHOTO PABHOBECHS;

yOXKAEHHOCTH B OCOOOW 3HAYUMOCTH XMMHH JJII COBPEMEHHOW NMBHWIW3ALNU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BAXHOW POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEHICHUH TI00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEJULIMHBI,
00ecreyeHn! yCJIOBUH YCIIEIIHOr0 TPy ia U 3KOJIOIMYECKH KOM(POPTHOM )KU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBECHHO-HAYYHOW TI'PaMOTHOCTH: IIOHUMaHMs CYIIHOCTHM METOJIOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOILUXCS TaHHBIX
C LENBIO MTOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMMUYECKHWE 3HAHUS [UIS pelIeHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K MMO3HAHUIO U MCCIIEJ0BATENbCKOMN ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJYYEHMIO HOBBIX 3HAaHUM IO XMMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJda B pa3IuyHbIX cdepax mnpodecCHOoHaTbHOU
JIEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeramnpeaMeTHble pe3yibTaThl OCBOCHHMS y4eOHOro mnpenMera «XHMHsS» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHHUSI OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIE
(MeXTpeMeTHBIE) 00IIeHayIHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTHs, SBJICHHUE, MPOIecC, CHCTeMa, HAYYHBIH (aKkT, MPHHIMUI, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIIOBaHNE, HAOIIOIEHIE, N3MEPEHHE, IKCIICPUMEHT U JIPyTHE);

yVHHUBEpCcaJlbHbIe  ydeOHble  JeiicTBuUsi  (TIO3HaBaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynsaTHBHBIE), obecreunBaonie (opMUpoBaHHE (YHKIMOHATIBHOH TI'PaMOTHOCTH H
COLMAIHOM KOMIETEHIIMH 00yUaroInXcs;

CIOCOOHOCTh ~ OOYYAIOMIMXCSl  MCHOJb30BATh  OCBOEHHBIE  MEXIWCIHUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHbIE Y4YeOHbIE JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOM MPAKTHUKE.
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MeranpeaMeTHbIE PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMUA YUeOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBi1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTUYeCKHE TeiiCTBUSA:

CaMOCTOSITENTLHO (DOPMYJIHMPOBATh W AKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e€
paccMaTpHuBaTh;

OTpeNeATh eI ACATSIBHOCTH, 3aJaBas IapaMeTpbl M KPHUTEPUU HX JOCTHXKCHHSI,
COOTHOCHUTD PE3YJbTATHI ACATEIHHOCTH C ITOCTABICHHBIMH IICIISIMHU;

WCIIOIb30BaTh MPU OCBOCHUW 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKU TMOHSATHH W YCTAHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SIBIICHUH;

BEIOMpATh OCHOBAaHUS W KPUTCPUHM I KIACCU(UKAIMH BEIIECTB M XUMHUYCCKUX
peaKuuii;

yCTaHaBIMBATh NPUUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY N3YYaeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKHE paCCyXIeHUsl (MHAYKTUBHBIC, NEAYKTUBHBIC, MO aAHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PAacCMAaTPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS,

MIPUMEHSITh B TIPOIIECCE MMO3HAHUS, HCIIOJIb3yEeMbIC B XUMHH CHUMBOJIMYECKUC (3HAKOBBIC)
MO/IeJId, TPe0OPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHUUYECKUH 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (opMysia, ypaBHEHHE XHMHUYSCKOH pEakIMu — TPU pPEIICHUH Y4YeOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3aJ1a4, IPUMEHSATh Ha3BaHHBIC MOJICIHHBIC MPEICTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3yUYaeMbIX BEIIECTB U XMMHUYECKUX PEAKIIUH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIUi;

dbopMynupoBaTh IIeMd W 3a/Ja4dl UCCIEJOBAHMS, HCIOJNb30BaTh TOCTaBICHHBIE U
CaMOCTOSITENNbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIIQJICTh HABBIKAMH CAMOCTOSITEIIBHOTO TUIAHUPOBAHUS W TIPOBEIACHHS yYCHUYCCKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHMs HAONIOATh 32 XOJOM MPOIECCa, CAMOCTOSTEIIBHO
IIPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOAETaHHOU
pabore;

MpHOOpPETaTh OMBIT yYEHUYECKOW HCCIEAOBATEIbCKOM W TPOEKTHOM AESTeThbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MPAKTUYECKHUX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOIO0B ITO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATLCS B PA3IUYHBIX HWCTOYHUKAX WHopMamuu (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJEpKaHUs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEIACTABICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMyIHUpoOBaTh 3aMpoChl W MPUMEHSATh Pa3IMYHBIE METOABl MPU TMOUCKE W OTOOpe
uH(pOpMaInK, HEOOXOAUMOM JIJIsl BBIMIOJTHEHUS yUeOHBIX 33/1a4 ONPeIeIEHHOTO TUTIA;

MpruOOpeTaTh OMBIT UCIOJIB30BAHUS WH(DPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX TTOMCKOBBIX CUCTEM;
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CaMOCTOATENILHO BBIOMpAaTh ONTUMATBHYIO (hopMy mpeacTaBiieHust HHOOpPMAIUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCTOJb30BaTh HAy4YHBIA SI3BIK B KA4yeCTBE CpPEACTBa MPH pPaboTe € XUMHYECKOH
uHpoOpMaLuel: MPUMEHATh MEXIpeaAMeTHbIe ((U3NUYecKHue M MaTeMaTHYeCKUe) 3HAKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HAJIATHOCTH.

OgJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3aJaBaTh BOIIPOCHI 10 CYLIECTBY OOCYXAaeMOM TEMbI B XOJI€ AUAI0ra /Uil AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYIUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEH Pe3yIbTaTOB MO3HABATEILHOW IEATEILHOCTH, TOTYYSHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHUKAaMH TIPU  BBINOJHEHHH XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanuzaluy y4eOHOro Inpoekta ¥ (OpMYJIMpPOBATH BBIBOJBI 10 pPE3yjibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM ITyTEM COTJIaCOBaHMsI MO3ULMHA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHUSIMH.

OsiajieHNe YHUBEPCAIBHBIMH PeryIssTHBHBIMH el CTBUSAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOIO IO3HABATEIbHYIO JEATEIBHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeUiaraéMblii alrOpPUTM JICHCTBUI TPU BBIIOJHEHUN YYEOHBIX M HMCCIIEIOBATEIBbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(EeKTUBHBIN CIIOCOO WX PElIeHUs C YYETOM MOJyYEHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYILIECTBIISATh CAMOKOHTPOJb CBOEH JEATENIbHOCTH Ha OCHOBE caMoOaHaiu3a |
CaMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUs OTPAKaOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHHA O XUMHYECKOH COCTaBIISIFOIICH E€CTECTBEHHO-
HAYYHOW KAapTUHBI MHpaA, PO XMMHUU B TO3HAHWUU SIBICHUW NPUPOIBI, B (OpMHUPOBAHUU
MBIIUICHUSI W KYJIbTYphl JHYHOCTH, €€ (HYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOIMMOW st
pPEHICHUA TMPAKTUYCCKUX 3aJad HW OKOJIOTrMYCCKHU 000OCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJISIpHAsT Macca, MOJSIPHBI O00BEM, YITEpOAHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYyNNa, paauKai, M30MEepus, U30Mepbl, TOMOJOTHYECKUH psill, TOMOJOTH,
YIJIEBOJOPObI, KUCIOPOA U a30TCOJAEpKAIINE COCAUMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BCHO, BLICOKOMOJICKYJISIPHBIC COGI[I/IHGHI/I}I); TCOPHUU U 3aKOHBI (TGOpI/I}I CTPOCHUA OPraHUYICCKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIUEe B OCHOBE IMOHMMAaHUS

MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX HBHGHHP'I, Q)aKTOHOFI/I‘IeCKI/Ie CBCIACHUA O CBOfICTBaX,
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cocTaBe, OJyuYeHUHU U 0€30aCHOM MCIOJIb30BaHNHU BaXKHEUIIINX OPraHMUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM J1eATENbHOCTH YEIOBEKa;

c(hOPMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTePHbIC MPU3HAKU MTOHITHIA, yCTaHABINBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MIOHATHUS [IPU OIMCAHUU COCTABA, CTPOEHUS U
MIPEBPALLCHUI OPraHUYECKUX COECIUHECHUI;

c(OPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYI0 CHUMBOJIMKY JJII COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpMyJT OpraHMYECKUX BEIECTB
Y YpaBHEHHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMY UX XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

cOPMHPOBAHHOCT, ~ yYMEHUH  YCTaHaBIMBATh  IMPHHAUICKHOCTb  HM3YYECHHBIX
OpPraHMYeCKHUX BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPEACNEHHOMY Kiaccy/Tpyrine
COCTMHEHU N (yrieBomopossl, KHUCJIOPOJ u a30TcoepKaLIe COCIMHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUs M0 CUCTEMaTU4YECKOW HOMEHKJIAaType
(IUPAC), a Takke NPHBOIAWTH TPHBHAJIBHBIC HAa3BaHMSA OTICIBHBIX OPraHHYECKUX BEIICCTB
(oTUJeH, TpONWIIEH, AaleTUJIeH, JSTUJICHIJINKONb, TIulepuH, ¢enon, dQopmanbaerua,
aleTaibAerusl, MypaBbUHAsl KHCIIOTa, YKCyCHasi KHUCJIOTa, OJEMHOBAas KHUCJIOTa, CT€apUHOBAs
KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmal, eJUIH0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OIPEIENIATh BHIB XUMHYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHMSI MPUMEHSTH IMOJIOXKEHUS TEOPHUHM CTPOEHHUS OpraHMYEeCKHX
BemectB A. M. bytiepoBa miss oOBbSICHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOoeHHe, (u3nueckue u
XUMUYECKHE CBOMCTBA TUIUYHBIX MTPEACTABUTENEH Pa3INUHbIX KJIACCOB OPraHMYECKUX BEILECTB
(MeTaH, 3TaH, OSTWIEH, NPOMWIEH, aleTHieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH301,
METaHOJ, ATaHOJ, YTHIEHTINKOIb, TIUIEPUH, (PEHON, aleTalbIeTu/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, UeJI0I03a, aMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEAKIIUNA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTb HCTOYHUKU YTJIEBOJOPOJHOIO ChIPhS
(HedTh, TPUPOAHBIA Ta3, Yroiib), CHOCOOBI HMX MEPEepadOTKH W MPAKTUYECKOE MPUMEHEHUE
IPOIYKTOB MEPEpPadOTKHU;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHHUS 1O XUMHUYECKHM YPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHMH IO W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WM NMPOTYKTOB PEeaKLUH);

c(hOpMUPOBAHHOCTh yMEHHUHN BIIAJIETh CUCTEMON 3HAaHWKW 00 OCHOBHBIX MeETOJax
HAy4YHOTO TMO3HAHMS, UCTIOIb3YEMbIX B XUMHH MPU W3YUYEHUU BEIIECTB U XUMUYECKUX SBICHUN
(HaOnrofieHHe, UW3MEpEeHUe, OKCIEPUMEHT, MOJEIMPOBAHKE), UCIOJIb30BaTh CUCTEMHbIE
XUMUYECKHUE 3HAHUS JUIsl MPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalLUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUI COOIOATh MpaBUiIa MOJ30BAHUS XUMUUYECKOW MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUHUSMHU MO BBITOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OIMBITOB;
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c(OpPMUPOBAHHOCTh YMEHHUHN IUITAHUPOBATH U BBINOJIHATH XUMHUYECKUN SKCHEPUMEHT
(mpeBpalIeHusl OPraHNYeCKUX BEIECTB MPU HATPEBAHUU, MOJYUYCHHUE ITHIICHA U U3YUYCHHUE €To
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHMYECKHUX BEIIECTB, JCHATypanus OEJIKOB Npu
HarpeBaHUM, IIBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpalieHNy C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHHEM, NMPECTABIATh PE3yJIbTaThl
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3amucd ypaBHEHUU COOTBETCTBYIOLIUX pPEAKIU u
dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAJIM3HPOBATh XUMHYECKYI0 HHGOpPMAIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil uHpopmaru, MHTEepHET U ApyTUXx);

c(hOpPMUPOBAHHOCTh YMEHHH COOMIOATh MpaBWJIa JKOJOTUYECKU II€TIECO00pa3HOTO
NOBEJCHUS B OBITY M TPYJOBOH JEATEIPHOCTH B LEISAX COXPAHEHHS CBOErO 370POBbS M
OKpY’Karollel MpUPOAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JICHCTBHS HAa JKUBBIE OPraHU3MBI
OTIpeNIeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAas cMmbica mokaszarens [IJIK, moscHsATh Ha
npuMepax CcrocoObl YMEHBIICHUS U MPEJOTBPAICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YeNIOBEKa;

Ui 00YyYaroIIUXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3/I0OPOBBS: YMEHHUE MPHUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SIBJICHHIA;

IUI  CHETbIX M CIa0OBHUIAIMIMX OOYYarOMIMXCA: YMEHHE HCIOJIb30BaTh pelibeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxumMudyeckux (popmyii.

11 KJIACC

[IpenMeTHbIe pe3yibTaThl OCBOGHHUA Kypca «OOmas M HeopraHudeckas XUMH»
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEJCTABIECHUNA: O XWMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHUU SIBICHUH NPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJBLHOW TPAaMOTHOCTH, HEOOXOAMMOM s
pGHIeHI/Ifl HpaKTI/ILIeCKI/IX 3aJa4d U DKOJIOTUYCCKU 06OCHOBaHHOF0 OTHOIICHUA K CBOCMy
3I0POBBIO U TIPUPOTHON CpeEIe;

BJIQJICHUE CHUCTEMOW XHMMHYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJArarolInue
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKyJ1a, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCIICHUs, XUMHYECKass CBA3b (KOBAJICHTHAsl, HOHHAs, METaJNInYecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  pemETKa, TUIIBI XMMHYECKMX  pEaklUHid, pacTBOp,  JJIEKTPOJIMUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOIUTHYECCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKONW  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHcconranuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPIUU MPU XUMUUYECKUX
peaKuH;{x), BaKOHOMepHOCTI/I, CI/IMBOJII/I‘-IGCKI/Iﬁ SA3BIK XHMMUH, MHpOBOSBpCH‘IeCKI/Ie 3HaHUu,
JIC)KaIlMe B OCHOBC ITOHUMAHUA HpI/I‘II/IHHOCTI/I U CHUCTCMHOCTHU XHUMHUUYCCKUX SIBJIGHHP'I,
(I)aKTO.HOI‘I/I‘IeCKI/Ie CBCACHUA O CBOI>'ICTBaX, COCTaBC, HOJIy‘-IeHI/II/I 158 6630HaCHOM HUCIIOJIB30BAHUHN
BOKHEUIITNX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTHYCCKOM S TEILHOCTH YEIIOBEKA,;
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c(OPMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTepHbIC MPU3HAKU MTOHSITHI, yCTaHABIUBATh
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IOHSATHUS IPU ONHCAHUU HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJUKY IS COCTABICHHS
dopMyn BemeCTB M YypaBHEHMH XWMHYECKUX pPEAKLUUH, CHUCTEMAaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTJCIBbHBIX HCOPraHHMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEralméHas W3BECTh, NUTHEBAs COJA, MUPUT U
Jpyrue);

chOpPMUPOBAHHOCTh YMEHUW ONPENENATh BaJEHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUYECKMX DJJIEMEHTOB B COEAMHEHUSX Ppa3JIMYHOIO COCTaBa, BUJ XMMHUYECKOM CBSI3U
(xoBaJIeHTHasi, MIOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B COCAUHEHMSX, TUI KPUCTAJUIMYECKOM
peIETKY KOHKPETHOTO BELIECTBA (aTOMHAs!, MOJIEKYJISIpHAs, HOHHAsI, METAJUIMUECKasi), XapaKTep
CpeJibl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COEIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAAIEIKHOCTH HEOPTAHUYECKUX BEIIECTB
M0 X COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIIe COeInHEHUN (TIPOCThIe BEUIeCTBa — METAIUIBI U
HEMETAaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE THAPOKCUIDI, COJH);

chOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICT THepuoanydeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh YMEHHMM XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 31eMeHToB 1—4 nepuoos [lepuonuueckoii cucteMbl XuMuueckux 3nemeHToB /1. U.
MenneneeBa, UCMONB3Ysl MOHATHUS «S-, P-, O-3JEKTPOHHBIE OpPOUTANNY, «IHEPreTHYCCKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKHUX D3JEMEHTOB M HUX
COeIMHEHUH 0 nepuogam u rpynnam [lepruoaudeckoi cucteMbl XMMHUECKUX 31eMeHToB [[. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKkTepu30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHUE
CBOICTBa HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB, MOATBEPXKAAaTh CYyIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKHMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHI;

c(OPMUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATh XUMUYECKUE PEAKIUU MO Pa3TUUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BEIIECTB, TEIIOBOMY 3((deKTy peakiu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUSI PEAKLU pa3IMYHBIX TUIIOB, TIOJHbIE
U COKpallléHHbIE YPaBHEHUS PEaKIMi MOHHOTO OOMEHa, YUHUThIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaxkuu UayT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, IOATBEPKIAIONINE KadeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii HTOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIIHA;

c(OPMHPOBAHHOCTH YMEHHUH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pPEeaKui OT
pa3NUYHBIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);
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c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI, Jiekallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYSHHUS CEPHOM KHCIOTHI, aMMHUAKa, a TakkKe CPOPMUPOBAHHOCTh
npeacTaBieHuid 00 OOIMMX HAYyYHBIX MPUHIMIIAX U HKOJOTHYECKUX MPOOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJMTH BBIUYUCICHUS C HCIOJIb30BAaHUEM IOHSATHS
«MaccoBasi 0l BEILECTBA B pAcTBOpE», OOBEMHBIX OTHOLIECHUI Ta30B MPU XUMHYECKHX
peakusax, Macchbl BEIIeCTBAa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAacTBYIOLIUX B PEAKIMH BEILIECTB, TEIUIOBOro 3(deKkra peakuud Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHUI COOIIOATh MpaBUIa MOJb30BAHUS XUMHUYECKOW MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHSMH TI0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBHIMOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmokeHue TMEpOKCHIa BOJOPOAA B MPHUCYTCTBUHM KaTalau3aTopa, OMpPENEICHHE CPEabl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCATHHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklMd HOHHOrO OOMEHa, KaueCTBEHHbIC peakluu Ha
cynbdar-, kapOoHaT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX
3agay no temaM «Meramiey U «Hemeramisl») B COOTBETCTBHUM € IPaBWJIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpAaTOPHBIM 000PYI0BaHUEM, IIPEACTABIAThH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUpPOBaTh BBIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHUECKH aHAIN3MPOBATH XUMHMUYECKYI0 HH(OpMAIUIO,
NOJy4aeMyl0 H3 Pa3HbIX HCTOUYHUKOB (CpeACTBa MacCOBOM KOMMYHMKauuu, VHTepHET u
JPYTHX);

c(OPMHPOBAHHOCT, YMEHMH COOMIOAATh MpaBUJIa SKOJIOTMYECKH IeIecO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOEro 370pOBbsi U
OKpYXarollel MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AECMCTBHS Ha >KUBBIE OPTaHU3MBbI
onpeAenéHHbIX BeUlecTB, MoHMMas cMbich nokasarens 1K, noscHaTe Ha npumepax crnocoObl
YMEHBIIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIs 00YyYaroIIMXCsl C OIPAaHMYEHHBIMH BO3MOYKHOCTSMHU 3/I0POBBS: YMEHHUE MPHUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI;

Ul CHENbIX M CIa0OBHUIAIMIMX OOYyYalOMIMXCS: yMEHHE HCIOJIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HadueHuit JI. bpaitns i 3anucu XuMu4eckux popmyI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 6 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 2
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Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no paszneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsl
1 [IpenmeTt opranuueckoil XuMuu, e€ 1

BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHs OpraHUYECKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBIE TTOJIOKEHUSA

[IpencraBnenue o knaccuukanuu
opraHudeckux Bemniects. Homenkmarypa

3 (cucTemaruyeckasi) U TPUBHUAIbHbIE L
Ha3BaHMsI OPraHUYECKUX BELIECTB

4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTHUYECKHUU ST

5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTENM AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

5 OTHIIEH U IPOIHJIEH — MPOCTEUIINE 1
MIPEACTABUTENH AIKEHOB

3 IIpakTruueckas padora Ne 1. «Ilomyuenue 1 1
JTUJICHA U U3YYEHUE €T0 CBOKCTB)
Ankanuensl. byranuen-1,3 u

9 MeTunoyTanuen-1,3. [Tonyuenue 1

CHUHTCTUYCCKOI'O KaydyKa U pC3UHLL
23




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHM psAl. ATIETHIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

11 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'enetnyeckas CBSI3b yIriIeBOJAOPOIOB,
MPUHAJICKANTUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIEeBOIOPOIBDY

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TIUIEPUH

19 @deHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anbaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAsA U YKCyCHasd

24




22

[TpakTuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOMN KHCIIOTBDY

23

24

25

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

MpbLia KaK COJIM BBICHIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX
a¢upoB

26

JXKupsl: ruaponu3, npuMeHeHuE,
OMoJIOTNYecKast POJIb KUPOB

27

28

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiime npeactaBuTeNu: TII0K03a,
¢bpyKTO3a, caxaposa

KanMaJ'I 1 [EJUI0JIO3a KaK ITPUPOIHBIC
MOJIMMEPBI

29

KontponbHas padoTa mo pazaeny
«Kuncnopoacoaep:xampye opraHn4ecKue
coeauHeHus»/ Beepocceuiickas
poBepoyHas paboTa

30

OO6m1ast XxapakTepruCTHKa a30TCOIePIKAIINX
OpTraHUYECKUX COCTUHECHUM /
Bcepoccuiickast npoBepouHas pabota

31

32

AMWHEBI: METHJIAMUH W aHUJINH

AMMHOKHCIIOTEI KaK aM(l)OTCpHBIe
OpraHn4€CKUC COCAUHCHU A, UX
OHOJIOrHMYECKOE 3HAUCHHE. Ilentuapl.

25




benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

33

34

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHEBIE MCETOJBI CHUHTE3a

BBICOKOMOJICKYJISIPHBIX COCI[PIH@HPIﬁ.

HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHHUIH I10
rpyIIaM U nepuoaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO,[[OpO,[[HaH CBA3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenenb okucieHus. Bemecra
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsTHE O TMCTIEPCHBIX CHUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe
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Krnaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX CoeMHEeHU . [ eneTnueckas
CBsI3b HECOPraHUYECKUX BEILECTB, PA3JIUYHBIX
KJIACCOB

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS] SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas padoTa mo pasaeny
«Teoperndeckrie OCHOBBI XUMHUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB
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15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, KeJIe3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeraibl, X mojoxxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANOTponus HEMETauIoB (Ha puMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XHUMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeIMHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COeTUHEHUN

26

O000I1IIeHNE U CUCTEMATHU3aINs 3HAHUH 110
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TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»

08 KontponsHas pabora o Temam «MeTtasuibby 1
n «Hemeramism

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00ecriedeHIN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMIKX HAYUHBIX

32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XUMHUS ¥ 370pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

CpopMUpPOBAHHOCTH TMPEJCTABICHUN O XMMHYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SBIIGHUHA TpUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBLHOM TPaAaMOTHOCTH, HEOOXOIUMOU IS
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpash BKIJIKOYAET:
OCHOBOIIOJIAratoIre TTOHSITUS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOISPHBIA OO0BEM, YTIEPOAHBINH CKETeT,
(yHKIMOHANBHAS ~ TPYINa,  paJdKal,  HW30MEpHUs,  H30MEpHI,
TOMOJIOTUYECKHI PsAZl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOI- |
a30TcoJepKaIIUe COSAUHEHHs, OMOJOTHMYECKH AaKTHUBHBIE BEIIECTBa
(yrneBompl, XKMpHI, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpPOeHMsI opranmueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBENIEHWsS O CBOWCTBAaX, COCTaBe, IIOJY4YeHUH U O€30MMacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX W  OPTaHMYECKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

ChopMupoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
NOHATUM,  yCTaHABIMBaTh  UX  B3aUMOCBA3b,  HCIIOIBL30BaTh
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIONB30BATh XUMHUYECKYI) CHMBOIUKY
JUIE  COCTaBIICHHSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHMX BEIIECTB M  ypaBHEHUU
XUMHUYCCKUX peaKqu/’I, HU3Tr0TaBJIMBATb MOJACIIN MOJICKYJI OPraHUYCCKUX
BCIICCTB IS WJUIIOCTPpAIMU HUX XUMHUYCCKOIO U MPOCTPAHCTBCHHOI'O

CTPOCHUS
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1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  IPUHAIJICKHOCTh
M3YUYEHHBIX OPraHMYECKUX BEIIECTB IO HUX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHWi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMs), JaBaTh WM  Ha3BaHUS IO  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHUS ONPEACTSATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMHpOBaHHOCTh  YMEHHUS NPUMEHATH: IOJOXKEHUS  TEOpUU
CTpoeHusi opranudeckux seuiectB A.M. BbytnepoBa 111 00bscHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJICKY.H?IPHI)IG COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaeruia, aneTaibIerun,
MypaBbHHAs KHCJIOTa, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, ILeJUI03a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKue W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TIPEJICTAaBUTENICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpPOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCyCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKJYy  TUIMYHBIMM  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peakuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX POpMYIT

2.4

CdopmMupoBaHHOCTH YMEHUS XapakTepu3oBaTh HACTOYHUKHU
YTJIEBOJOPOAHOTO CBIPhs (He(PTh, MPUPOAHBIN Ta3, Yrojb), CHOCOOBI MX

nepepaboTKU U MPAKTHUECKOE TPUMEHEHHE TPOTyKTOB IepepaboTKu

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHH, UCIIOJIB3YCMbIX B XUMUU MIPU U3YUCHUHN
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3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAONOJEHUE, HW3MEpEHHE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HMCIOIb30BaTh CUCTEMHBIC
XUMHYECKUE 3HAHUS JUIl MPUHATHAS PEUICHHHA B KOHKPETHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00opaTOpHbIM 00OPYIOBaHHEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C UHCTPYKLUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUI IUIAHUPOBATH U BBIMNOJIHATH XUMUYECKUN
9KCHEPUMEHT (IPEeBpaLeHHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECTBECHHBIE PEAKLIUU
OpraHMYECKUX BEIIECTB, JEHAaTypauus OEJKOB IMpuU HarpeBaHHH,
LBETHbIE peaklMU OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30IIaCHOCTH TpH OOpallleHuH C BeLIeCTBaMU U J1abOpaTOpHBIM
000py/I0BaHUEM; [IPEACTABIIATH pe3yabTaThl XUMUYECKOIO
9KCIepUMEeHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

3.5

CpopMUpOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa pPeakiMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIOo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMHUpOBaHHOCT, yMEHHH COOMIO/IaTh TMpaBWia HSKOJOTHUYECKU
1enecoo0pa3Horo MoOBeNEHUss B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpPYXKAIOLIEH IPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBUS Ha JKHMBBIE OPTraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMOM KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEeJOTBpAIEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMOro

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
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pe3yJabTara

1

11

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3J1eKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCJICHHS, XMMUYECKas CBA3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIN
00bEM, KpUCTAIMYeCcKas pelEéTKka, THIbl XUMHUYECKUX PpeakIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakiu HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
UIEKTPOIIUTUYECKAs] ~ JUCCOLMALUSA, OKHUCIMTENb, BOCCTAaHOBUTEID,
CKOPOCTb XMMHYECKOW PEaKLUH, XMMHUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUYECKON aucconuanuu, [lepuoguueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (DAKTOJIOrMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopmMHpOBaHHOCTh yYMEHHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

13

14

Bnaz[eHHe OCHOBHBIMHM MECTOJaMHW HAYUYHOTI'O IIO3HAHUA BCIICCTB U
XUMHUUYECKUX SIBICHUM (Ha6JlIO,Z[CHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MOIIeJ'II/IpOBaHI/IC)

ChopMupoBaHHOCTh yMEHHI OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHYECKOHW CBsS3M  (KOBAJIGHTHAas, HWOHHaS,
MeTaJTn4ecKasi, BOAOPOIHAs) B COCAUHEHUSIX, TUI KPUCTATHYECKON
PEHIETKA KOHKPETHOI'O BEHIeCTBA (aTOMHAas, MOJIEKYJIIpHas, MOHHas,

MeTaJUTHYeCKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep CpPeabl B BOJHBIX

pacTBOpax HEOPTaHUYECKUX COCITMHEHUN

1.6

ChopmupoBaHHOCTh ~ yMEHHUS  KJIacCU(UUUPOBATH  XUMHUYECKHE

peaKuuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCIy M COCTaBy pearupyronmx
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BEIIECTB, TeIIOBOMY J(h(]eKTy peakiuu, HW3MEHEHUIO0 CTereHel
OKUCJICHHS ~ D3JIEMEHTOB,  OOpaTUMOCTH  PEaKIUH,  yYaCTHIO

KaTaJIu3aTopa)

1.7

1.8

1.9

1.10

ChopmupoBaHHOCTE YMEHUH  COCTaBISATH YpPaBHEHHUS  PEaKIUil
pPa3JIMYHBIX THUIIOB, MOJHBIE W COKpAIIEHHBIE YpPABHEHUS pPEAKUUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmMupoBaHHOCTh YMEHU MPOBOJIUTH PEAKIIMH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh OMNBITHBIM IyTEM HOHBI, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

CdopmupoBaHHOCTh YMEHHH PaCKphIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

CpopMUpOBAaHHOCT, yMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH

XUMHAYECKON peaKkIuy OT Pa3InYHbBIX (PaKTOPOB

1.11

CpopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTU OT BHEIIHETO BO3JICUCTBUS

(mpunnun Jle HlaTtense)

O6u1a51 H HCOPraHUYCCKasA XUMHA

2.1

CdopmupoBaHHOCTh yYMEHUN pacKpbiBaTh cMbIcH [lepuonnyeckoro
3aKOHa JI.. Menneneesa u JIEMOHCTPUPOBATH ero
CHUCTEMATU3UPYIOIIYI0,  OOBSCHUTEIbHYID UM  TPOTHOCTHYECKYIO

byHKIIII

2.2

CpopMHUpOBaHHOCTH YMEHUM XapaKTEPU30BaTh FIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHX dJeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
cucrteMbl xumudeckux osnemeHtoB JI.M. Menneneesa, ucnonb3ys
NOHATHA «S-, P-, O-dJEeKTpOHHBIE OpOHMTANINY, «IHEPreTHYECKUE
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XUMHUYECKHX AJIEMEHTOB M MX COEAMHEHUH IO MepruojaM U Ipymnnam

[Iepuoanueckoit cucremsl XxuMuueckux 31ueMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TECHETHYECKOW  CBSI3M  MEXIY
HEOPTaHMYECKUMH  BEIIECTBAMH €  [OMOIIBIO  ypaBHEHHH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.4

ChopMUpOBaHHOCTH ~ YMEHMH  yCTAQHABIMBAaTh  IPUHAAJICKHOCTH
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HEOPraHUYECKUX BELIECTB 10 UX COCTaBY K ONPEACIEHHOMY KIIAcCy
(rpymnme) coenMHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYH) CHMBOJIHKY
JUIS  cOCTaBiieHUS (OpMyJl BEIIECTB U YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HomeHkIaTypy (IUPAC) u TpuBnambHbIe
Ha3BaHWs OTHEIBHBIX HEOPraHWMYECKUX BemiecTB (yrapHelii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETallI€Hash W3BECTb,

MUTHEBAs COJIA, MUPUT U IPYTHE)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XHUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPKIATh  CYNICCTBOBAHME  TEHETUYCCKOM  CBS3M  MEKAY
HEOPTraHWYECKUMH  BEUICCTBAMH  C  IOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

2.7

2.8

2.9

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
SKCHEPUMEHT (pa3joKeHUEe IEepOKCHAa BOJAOpPOJa B INPUCYTCTBHU
KaTaJnu3aropa, ONpeieseHUe Cpelbl PacTBOPOB BEILIECTB C HOMOIBIO
YHUBEPCAJIBHOTO WHAMKATOpa, BIUSHUE pa3IMYHBIX (PAKTOpPOB Ha
CKOPOCTh XMUMHYECKON peaklu, peakiud HOHHOTO OOMEHa,
KayecTBEHHbIE PEAKLIUU Ha cynb(ar-, KapOoHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3a7ady IO TeMaM
«Meramnbe» u «HemeTannbsl») B COOTBETCTBUU C MpaBWIaMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1ab0paTOPHBIM
000py/ZI0BaHUEM; NPECTaBIIATh pe3ybTaThI XMUMHUYECKOTO
9KCHepUMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peakmuii u GopMyITHPOBATh BHIBOJIBI HA OCHOBE DTHX PE3YIHTAaTOB

ChopMHUpPOBAaHHOCT, YMEHUW COOJIOJATh TMpaBHJIa TIOJIB30BAHUS
XUMUYECKOH TOCY/IOM W J1abopaTOpHBIM OOOpYJOBaHUEM, a TaKKe
MpaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

ChopMupoBaHHOCTH ~ YMEHMHA  XapakTepuU3OBaThb  XUMHYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYYEHUS CEPHOMN
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH MpPEACTaBICHUI 00
o0ImMX HayyHbBIX [PUHLUIAX M  OSKOJOTMYECKHX Ipoldiiemax

XUMHYCCKOIO IMMPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

CdopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIONICH
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€CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJM XUMHUM B IIO3HAHUU
SBJIGHUH TpPUPONAbI, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOH TPaAMOTHOCTH, HEOOXOIMMOM st
pelleHrs NPaKTHUYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOMN cpesie

3.2

CdhopMupoBaHHOCTB YMEHHUU KPUTHYECKH aHAIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIMIO, IOJIy4aeMyl H3 Pa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHUKalUK, ceTb IHTEpHET U ipyrue)

3.3

3.4

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOJATh TIPABWJIA JKOJIOTHUYECKHU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOH NEATEIBLHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKPYKAIOIIEW NPHUPOSHOU
cpelbl

Oco3HaBaThb ONACHOCTb BO3JIEHWCTBHS HA JKUBBIE OPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszarens 11K, moscHsaTh
Ha IpuUMepax crnocoObl YMEHBIIEHUS U MPEAOTBpAILEHUs UX BPEIHOIO

BO3,I[€I>'ICTBI/I$I Ha OpraHu3M 4CJI0OBCKa

3.5

CdhopMupoBaHHOCTD YMEHUU IIPOBOJUTH BBIYMCIICHUS c
HCIIONB30BAHUEM IIOHATHUS «MaccoBas OJs BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHMH Ta30B NpPHU XUMHUYECKUX PEAKIHUSAX, MacChl
BEIIECTBA WM 00bEMA Ta3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WIM 00BEMY OJHOIO M3 Y4YacTBYIOUIMX B pPEaKIUH BEIECTB,
TETI0BOroO 3¢ (eKTa peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl

BCHICCTB, MMPEBPAILICHUA U COXPAaHCHHA SHCPTUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

Teopernueckne OCHOBBI OPraHU4YECKONH XUMHUU

11

1.2

1.3

[Ipenmer opraHnyeckod XMMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHHsSI OpPraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHUS

CrtpykTypHble (OpMysnbl OpraHMYECKHX BeELIECTB. [ OMoyorus, H30MepHsl.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cs3u. [Ipencrasienne o kiaccuGUKaIMy OPraHUIeCKIX BEIICCTB
Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThudecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEHUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPTaHUYCCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
MPE/ICTaBUTENIN aJIKaHOB: (U3MUECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXO0XXJACHUC B IPUPOJAL, IMOJTYUYCHNEC U TPUMCHCHUC

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraguen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeiue
XUMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHrne cHHTETHUECKOTO

Kay4dyKa U pe3HHbI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN psll. AICTHICH —
MPOCTEHIINIT TPECTAaBUTENIb AIKHHOB: COCTaB, CTpOoeHHE, (U3HUECKHe U
XUMUYECKHUE CBOMCTBA (peaKIMu TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TH IpaTAIUH,

TOpPEeHMsI ), TOJydYeHUe U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUSA), IOJyYeHUE U IpUMeHeHue. Tomyor:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHUsA), MOJYYEHUE WU NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAy YINIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Pa3IMuYHBIM Ki1accaM
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2.6

3.1

3.2

3.3

[TpupoHbIe HCTOYHUKH YTIIeBOA0PO0B. [Ipupoanblii ra3 u nomyTHbe HEQTAHBIC
ra3el. Hedth u €€ mpoucxoxaenune. CriocoObl mepepadoTku HEPTH: MEPETOHKA,
KPEKHHT (TEePMHUYECKUH, KaTATUTUYCCKHUi), muposu3. [IpoayKTel mepepaboTKu
HeTH, UX TMPUMEHEHHWE B MPOMBIIUICHHOCTH W B ObITY. KamMeHHBIH yroib u

MPOAYKTHI €r0 1epepadboTKu
Kucnoponcozepxaiue opraHnaeckue COeAnHEHUS

[IpenensHbIe OAHOATOMHBIE CHIUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIEeCcKHe
u XUMHNYCCKUC CBOMCTBa (peaKHI/II/I C AKTHUBHBIMH METaJlllaMHU,
raJJOreHOBOJIOPOJIaMH, TOpEHue), MpUMeHeHHe. BojoponHble CBA3M MEXITy
MOJIEKYJIaMH CHUPTOB. JlelicTBME METaHOJIa U 3TaHOJIa Ha OpPraHU3M 4YeJIOBEKa.
MHoroatoMHBIE CIIMPTHI. OTHUIEHTJINKOIb U NIMOCPUH: CTPOCHUEC, (1)I/IBI/I‘I€CKI/I€ u
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KayecTBEHHasl peakluss Ha MHOTOaTOMHble CHIMPTHI). [leificTBue Ha opraHusm
yenoBeKa. [[puMeHenne rauneprta u 3TUICHITIMKOIISA

@deHOJI:  CTpOEHHE MOJIEKYJbl, (PU3MYECKMEe U  XUMHUYECKHE CBOICTBA.
Tokcuunocts enona. [fpumenenue gpenona

Anpnernasl ¥ ketonbl. @opManbaerus, aneraibAeru: cTpoeHue, GU3nIecKue u
XUMHYECKHE CBOICTBa (peaKIII/II/I OKHCJICHUA U BOCCTAHOBJICHHS, KaQUCCTBCHHBIC

peaxkuun), noJy4eHue u NpuMeHeHne

3.4

3.5

OAHOOCHOBHBIE MpeAeTabHble KapOOHOBBIE KUCIOTHL. MypaBbuHaAs M yKCyCHas
KHMCIIOTBI: CTpPOEHHE, (pU3NUecKre U XMMHUYECKHe CBOMCTBA (CBOWCTBa, o0LIMe s
Kjlacca KHCJIOT, peakius dSTepuuKanuu), TI[OIy4eHHe U IpUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEEe AeCcTBHE
CrnoxHble 3QUpbl KaK MPOU3BOIHbIE KapOOHOBBIX KHUCIOT. [MIPONN3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaus yrieBoaoB (MOHO-, AW- U MOJHCAXapHJIbI).
I'moko3za — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOECHHS MOJIEKYJIbI,
¢du3nuecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE,
Opo’KeHHE TIIOKO3bl), HAaXOXKIEHHE B MPUPOAE, NMpPUMEHEHHe, OHOoJIoruuecKas
ponb. @otocuntes. Opykro3a Kak n3omep roko3bl. Kpaxmain u memionos3a Kak
npupoaHbie monuMepbl. CTpoeHHe Kpaxmana W Ieiutronio3sl. dusnueckue u

XMMHYECKHE CBOICTBA Kpaxmaiia (TUIPOIN3, KAUeCTBEHHAs! PEaKIHsl C HOI0M)

A30TCoIepIKaIe OpraHuIeCKHe COCTMHCHUS

4.1

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. duznueckue u
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XUMHUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha MpuMmepe MIHiMHA). buonormyeckoe

3HAa4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak INpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalrsd, KAHECTBCHHBIC PCAKIIMKU Ha Oenku

5.1

BBICOKOMOJ'ICKyanpHBIe COCOAUHECHUA

OCHOBHBIE MOHATUS XUMHMHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUN: MOHOMEp,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb IOJIMMEPU3ALIUH, CPE/IHAS MOJIEKYJIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM —

noJIMmMepur3alAa U NOJUKOHACHCAII A

5.2

OKClIepUMEHTAJIbHBIE METOJbl M3yUEHUS BELIECTB W HUX MPEBpALICHUI:
O3HaKOMJIEHHE ¢ 00pa3LiaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,

Kay41yKOB. HOJIy‘ICHI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbL

11 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

1

TeopeTnyeckrie OCHOBbI XUMUU

11

1.2

XUMHYECKUH dJIeMEHT. ATOM. SInpo aToma, M30TOMBl. DJIEKTPOHHAS 000JIOUKa.
DHepreTHYecKue YpOBHH, MOTYPOBHU. ATOMHBIE OpOUTaiH, S-, P-, U-371€eMEHTHI.
OcoOeHHOCTH pacmpeeNieHus dJIEKTPOHOB M0 OpOUTANSAM B aTOMax dJIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux sneMeHnTos J1.1.
MenpeneeBa. CBsi3b MNEPUOJMYECKOrO 3akoHAa W Ilepmogmyeckoil CHUCTEMBI
xumuyeckux ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUsI CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pazyeMbIX UMH TMPOCTBIX M CJIOXHBIX BEHISCTB 10 TPYIIAM U TEPHOAM.

3HaueHHUE NEPUOANYCCKOro 3aKOHa B Pa3BUTHH HAYKH

13

Ctpoenne BemniecTBa. XHMHUYECKas CBS3b. BHIBI XHUMHUYECKOW  CBS3H
(koBasieHTHAs HETOJISIPHAsE W TOJSpHas, HWOHHAs, MeTalmndeckas). HoHBI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BomopoaHas cBs3b

14

Banentnocts. DnekrpooTpunareabHOCTh. CTENeHb OKUCIECHUS

1.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA

BEUIECTB OT THUMNA KpucTaimyeckod pemérku. [loHsTHe 0 AMCIIEPCHBIX
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cucremax. VcTuHHBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0JI1 BEUICCTBA B

pacTBope

1.6

Knaccugukanus Heoprannyecknx coenneHnit. Homenknarypa HeopraHmueckux

BCIICCTB

1.7

1.8

1.9

1.10

Xumuueckas peaxkuus. Krnaccudukanus XUMHYECKUX peakuui B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAHEHMSI MAacCChl BEIIECTB,

3aKOH COXPaHEHHMsI U MPEBPAICHUS SHEPTUU IPU XUMHUECKUX PEaKIHIX
CkopocTh peakiyu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PaKTOPOB

O6paTI/IMI>Ie pe€aKuuu. XHUMHYECKOE PaBHOBCCHUC. (DaKTOpLI, BIIMAOIIHNEC Ha
COCTOAHUC XUMHNYCCKOI'O PaBHOBCCH . HpI/IHI_II/IH JIe [llaTenne

9JI€KTPOJ'II/ITI/I‘ICCK3${ Jucconuanms. CunpHple U ciiabble QJICKTPOJIUTEI. CpeLLa
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIad, HeﬁTpaanaﬁ, IIeIoYHas. Peakuyu MOHHOTO

oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxenne HemeramwioB B [lepuogudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzneneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. duznyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha IpUMEpe KUCIOPOAa, CEpHI,
dbocdopa u yrieponaa)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHOB, Cepbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COEAMHEHUH  (OKCHJOB,
KHCIIOPOACO/ICPKAINX ~ KUCIOT, BOJOPOIHBIX coenuHeHwit). [IpuMeneHue

BaKHEHUIIIMX HEMETAIJIOB U UX COCTUHEHUI

2.3

Mertannsl. llonoxxenne wmeramuioB B Ilepuognueckoil cucteMe XMMHMUYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. OOmMe Gpuzndeckue cBocTBa MeTalioB. CITaBbl METAJIJIOB.

DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJIOB

2.4

XWMHYECKHUE CBONCTBA BAKHEWINIMX METAUIOB (HATPWUM, KalWi, KaJbIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKele30, MeIb) W WX coeauHeHuid. OOmme

CITOCOOBI MOJIYYCHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy 1 TCXHHUKC

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3TIUIYHBIM

Kj1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B 00O€ClEUeHHH DSKOJOTHYECKOW, JHEPreTUYeCKOW M THIIEBOI
0€30MacHOCTH, Pa3BUTUU MeIULUHBL. [lOHSATHE O HAyYHBIX METOAAX IMO3HAHHS

BEIIIECTB U XUMHUYECKHUX PEAKIIUNA
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3.2

3.3

[IpencraBieHnst 00 OOIMMUX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOTYUYEHUS
BOXHEHIIMX BelecTB. YenoBeK B MUpPE BEUIECTB M MATEPHAJIOB: BAXKHEUIINE
CTPOUTEBHBIE MaTepHUalbl, KOHCTPYKIMOHHBIE MaTepUalibl, KPack, CTEKIIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYEeCKUE U

MUHEpaJIbHbIE y100peHus

XuMusT W 300pOBbE UEJIOBEKA: MpaBuja MCIOIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MaCHOTO UCTIOIL30BAHUS IPETAPaTOB OBITOBOM XUMUHU

B IIOBCEHEBHOU KU3HU
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