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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpaMma mo XMMHHM Ha YPOBHE CpeIHEro odmiero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pa3oBanuu B Poccuiickoit denepanuny,
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHUS (QeaepanbHON 00pa30BaTeIbHOW MPOrpaMMBbl CPEIHEro OOIIEero
obpazoBanusa(@OIl COO), mnpencraBieHHbIX B DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM
crannapre COO, ¢ yuérom Konuenuuu npenoaaBanust yueOHOro npeamera «Xumus» B 00pa3oBaTEIIbHbBIX
opraam3anusax Poccuiickoii ®enepanuu, pealM3ylOMUX OCHOBHBIE O00pa30BaTEIBHBIE MPOTPAMMBI, U
OCHOBHBIX MOJ0XKeHUU «CTpaTeruu pa3Butus BocnuTanusg B Poccuiickoit @epeparuu Ha niepuoa a0 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIIyOJNEHHOTO W3YYCHHS 3aHMMAaeT BAXKHOE MECTO B CHCTEME E€CTECTBEHHO-
Hay4qHOro oOpasoBanus ydammxcss 10—11 xmaccoB. M3yuenuwe mnpeamera, peaqn3yeMoe B YCIOBHUSX
nuddepeHIMpPOBaHHOTO, MNPO(UIBHOTO OOyYeHHs, IPU3BaHO OO0ECIeuuTh O0O0IIe00pa30BaTEIbHYI0 |
OOLIEKYJIbTYPHYIO TOJATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMMYIO Ul ajalTallud UX K OBICTPO
MEHSIOITUMCSI YCJIOBUSIM KH3HU B COIMyME, a TaKkKe I TPOAODKCHHUS OOYYCHHS B OpTraHHM3AIHSIX
po(heCcCHOHATTLHOTO 00pa30BaHus, B KOTOPBIX XUMHUS SBISCTCS OJHON U3 TPHOPUTETHBIX JUCIIUILIHH.

B nmporpamme mo xumMumM HazHadeHHE MpeAMETa «XUMUS» MOTydYaeT MOAPOOHYI0 MHTEPIPETALUIO B
COOTBETCTBUHU C oOcHoBomoiararommmu nojoxeHusmu @I'OC COO o B3auM0OOYCIOBIEHHOCTH LIETeH,
COJIepKaHusl, Pe3yJIbTATOB OOYUYCHHS ¥ TPEOOBAHUIN K YPOBHIO TIOJITOTOBKH BBITYCKHUKOB. CBHIETEIILCTBOM
TOMY SIBJISIFOTCSI CJICTYFOIIHME BBITIOTHSEMBIC TPOrPAMMOM 110 XUMUU (PYHKITUH:

¢ HH(QOPMAIMOHHO-METOINYECKAsl, peaiu3anusi KOTOpoi oOecreynBaeT MoIydeHHe MpeacTaBIecHus
0 TCNAX, COACPXKAHWH, OOIIeld cTparerud OOydYeHHWs, BOCHHUTAHHUS W Pa3BUTHS OOyUYaIONTUXCS
CpeICTBAMU MpPeaMETa, U3Yy4aeMOro B paMKaxX KOHKPETHOTO MPpOoduis;

® OpraHu3allMOHHO-IUTAHUPYIOIIAs, KOTOpas MpeaycMaTpuBaeT  ONpeiesieHHue:  MPHUHIIMIIOB
CTPYKTYPUPOBAHHS U TOCIEIOBATEIILHOCTH M3Y4YCHHs] Y4eOHOr0 MarepHaia, KOJMYEeCTBEHHBIX U
KAueCTBEHHBIX €ro XapaKTEePUCTHUK; TMOIXO0I0B K (OPMHUPOBAHUIO COJEPKATEIHHOU OCHOBBI
KOHTPOJIA M OIIEHKM O0pa30BaTeIbHBIX JOCTHKEHUW OO0ydalomMxcs B paMKaX HTOTOBOM
aTTectanuu B (hoopMe €IMHOTO TOCYTaPCTBEHHOTO IK3aMeHa M0 XUMHUH.

[Tporpamma asist yriayOn€HHOTO U3YUYCHUS XUMHUH:

® YCTAaHABJIMBACT WHBAPUAHTHOE MPEIMETHOE COACpKaHUE, 00sS3aTeIIbHOE JJIsi U3YYECHHS B paMKax
OTJIEBHBIX MPOGUICHH, MTpeTycCMaTpUBaET paclpeaeNieHHe U CTPYKTypUPOBaHUE €ro MO Kiaccam,
OCHOBHBIM COJIEp>KaTeIbHBIM JIMHUSM/pa3/ienam Kypca;

e 1aéT MPUMEPHOE pacrpe/ieieHre y4eOHOro BpeMEH!, PEKOMEHIyEMOTO JIJIsl U3yYEeHHS OTACIIbHBIX
TEM;

e TIpeayaraeT MPUMEPHYIO MOCJIEIOBATEILHOCTh M3YUEHUs YU4eOHOTO Marepuaia ¢ YYETOM JIOTHKH
MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

e a€T METOAMYECKYIO MHTEPIIPETAIHIO IIeNIel U 3a7a4 U3y4eHHUs MpeIMeTa Ha yriyOnEéHHOM ypoBHE
¢ y4€TOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME cpeaHero oOmero o0Opa3oBaHwUs,
COZIEPXKATEIbHOM  XapaKTEPUCTHUKU  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHUS ~ OCHOBHOM
00pa3oBaTenbHOI MPOrpaMMbI CpeHEro O0IIero 0o0pa3oBaHUs (JIMYHOCTHBIX, METANPEIMETHBIX,
MpPEAMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEIBHBIX JICHCTBUHN
00y4aromerocst 1o OCBOCHUIO COAEPKaHUs IPEAMETA.

[lo BceM Ha3BaHHBIM MO3UIMUSAM B MPOrpaMME IO XUMHUU MPEIYCMOTPEHA MPEEMCTBEHHOCTh C
oOydeHHEeM XHUMHUHM Ha YypOBHE OCHOBHOTO 00mero ooOpazoBaHus. 3a mpeaelaMd YCTaHOBIECHHOU
IpOrpaMMoOi Mo XUMHH 00s3aTeNbHON (MHBapHUaHTHOM) COCTAaBIISIIOIIECH coJepKaHUsl y4eOHOro npeamera
«Xumuss» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTABIIIONICH, KOTOpas JIOJDKHA
OTIPE/ICNIATHCS B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOTO TPOdUis 00yUueHUs.

B coorBerctBuM ¢ koHuentyanbHbiMu TosnoxkeHusMu PI'OC COO o Ha3HAYEHUU MPEIMETOB
06a30BOr0 M yriayonéHHOrO ypoBHEH B cucrteme AudepeHIMpoBaHHOTO OOyYEHHs] Ha YPOBHE CPETHEro



oOmiero o00pa3oBaHUSI XUMHUSI Ha YpOBHE YIIyOJEHHOrO W3Y4YEHHMsS HallpaBleH Ha peaJu3aluio
IPEEMCTBEHHOCTH C TOCJIEAYIOIIUM 3TaloM MOJYYeHHUsS XMMHYECKOro oOpa3oBaHUS B paMKax H3y4YCHHS
CIEUHUATBHBIX E€CTECTBEHHO-HAYYHBIX M XMMHYECKUX AUCHUIUIMH B By3aX M OpPraHU3AlUSAX CPEIHEro
npodeccuoHansHOro oOpa3oBaHus. B 93Toil cBsi3u wu3ydeHue mnpeaMera «XUMHS» OPHUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha pAaclIUpeHHe U YriyOJeHHe TeOpeTUYeCKOW U MPAKTUYECKOW MMOATOTOBKU
o0yyaromuxcs, BBIOPABIIMX ONpPEACHEHHBIM TpoQuiab OOy4YeHHs, B TOM 4YHCIE C IEPCIEeKTUBOM
HOCJEIYIOWIETO MOIyYeHUS! XUMUYECKOT0 00pa30BaHUs B OPraHU3alUsAX MPOPECCHOHATLHOTO 00pa30BaHUsl.
Hapsiny ¢ atum, B cBere TpedboBanuit ®I'OC COO k miaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (enepanibHOU
o0pa3oBaTeNbHONl MpOrpaMMbl  CpeJHEro ooOmero o0pa3oBaHus H3ydyeHHE mpeaMera  «XUMHS»
OPUEHTUPOBAHO TAaK)X€ Ha pEIICHWE 3aJad BOCIUTAHUS M COLMAJBbHOTO Pa3BUTHUs OO0yYarolMXCs, Ha
¢dopMupoBaHHEe Yy HUX OOIIEHHTEIUICEKTYyaJIbHBIX YMEHM, YMEHHH palMOHaIu3alMd y4eOHOTO Tpyla U
00001EHHBIX CIOCOOOB AEATEILHOCTH, UMEIOIIUX MEKIUCIUILUIMHAPHBIN, HaIIPEeIMETHBINA XapaKTep.

CocraBnsiioluMy npeaMeTa « XUuMUs» Ha YPOBHE YIITyOJIEHHOTO M3YYEHHUS SIBISIFOTCS yriiyOi€HHBIE
Kypcbl — «Opranuueckast Xumus» U «O01mas 1 Heopranuueckas xumus». llpu onpeneneHun noaxoaoB K
0TOOpY U CTPYKTYPHOM OpraHU3alMM COAEP KAHUS 3TUX KYPCOB B IIPOrpaMMe 10 XMMUU 32 OCHOBY IPUHSTHI
nonoxenus @I'OC COO o paznuuusax 6a30BOro v yriyoJaéHHOro ypoBHEH H3ydeHus npeamMera.

OcHoBy cojaepkanusi KypcoB «Opranudeckas xumusi» U «OOIIas W HeEOpraHuvecKas XUMUs
COCTaBJISIET COBOKYIHOCTb IPEIMETHBIX 3HAHUM UM YMEHHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yYEHHUS
npeaMera. JTa CHCTEMa 3HAaHUM IOJIy4aeT OINpenei€HHOE TEOPETUYECKOE JOIMOJIHEHUE, I103BOJISIIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOblIUil 00BEM (haKTOIOrHMYECKOro MaTepuaia. Tak, Ha yrayOonéHHOM
YpOBHE HU3YyYEHHs MpeaMera obOecriedeHa BO3MOXKHOCTb 3HAUUTENBHOTO YBEJIWYEHHS O00BbEMa 3HAHUM O
XUMHYECKHX DJEMEHTaX M CBOHCTBaX HMX COCIMHEHHWH HAa OCHOBE pACIIUPEHUS H  yIIIyOJCHHS
IPEJICTAaBICHUM O CTPOCHHM BEIIECTBA, XMMMUYECKON CBS3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS pPEaKIMi,
paccMaTpUBAEMBIX C TOYKU 3PEHHS] XMMHUECKONH KMHETUKH U TePMOJMHAMUKU. V3yueHue nepuoaudeckoro
3akoHa u [lepuoguueckoil CHCTeMbl XHMHUYECKHUX OJEMEHTOB 0a3upyercss Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX TMPEJCTABICHUAX O CTPOSCHUU aToMa. XUMHUYECKas CBs3b OOBACHAETCS C TOUYKHU
3pEHUsl PHEPreTUYECKUX H3MEHEHUH npu e€ oOpa3oBaHMM U pa3pyIIEHUH, a TaKkKe C TOUYKU 3PEHUA
MeXaHU3MOB €€ oOpazoBaHusl. M3yueHne THUIOB peakiuii JOMOIHIETCS (OPMUPOBAHUEM TIPEACTABICHUN 00
JNEKTPOXUMHUYECKUX MPOLIECCaX U JJIEKTPOIN3E PACIIaBOB U PaCTBOPOB BEIIECTB. B Kypce opraHnyeckoiu
XUMHUH TIpH PAcCMOTPEHHMH PEAKIMOHHOW CIIOCOOHOCTH COEAMHEHUH yJaensercss o0coboe BHHUMaHHE
BOIpOcaM 00 3JEKTPOHHBIX 3P PeKTax, 0 B3AUMHOM BIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIuil.

Oco0oe 3HaU€HNE UMEET TO, YTO Ha COJIEpP’KaHNE KypPCOB XUMHUH YIITyOJIEHHOTO YPOBHS U3y4EHUs IS
KJIACCOB ONpeAenéHHOro npoguis (TI1aBHbBIM 00pa30oM Ha UX CTPYKTYpPY U XapakTep JOMOJHEHHUH K oOmIei
CUCTEME MPEAMETHBIX 3HAHHWI) OKa3bIBAIOT BIMSHUE CMEXHBIC MPeIMEeThl. Tak, HapuMep, B COAEPKaHUU
npeaMeTa i KJIACCOB XHUMHMKO-(U3MUECKOro Mpo@uiisi OOJbIoe 3HAuYeHHE OyayT UMETh 3JIEMEHTHI
ydyeOHOro Marepuana mno obdmen xumuu. Ilpu n3ydenun npenMera B JaHHOM Ciydae akIEHT OyJeT cleslaH
Ha OOIIHOCTh METOAOB IO3HAHMs, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU M B (HU3UKE: ATOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIEKYJIsIpHast TEOpUs B (PU3HUKE), 3aKOHBI COXPAHEHUsI MacChl U YHEPIUHU, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B 1o xe Bpems B coliep:KaHUU MpeaMeTa JAJsl KJIAaCcCOB XMMHKO-OHOIOrnueckoro npodusist 0oibiunit
yIeNbHbIM Bec OyJIeT MMeTh OpraHudeckas XUMHsA. B aToM ciydae mpenocTaBiisieTcsi BO3MOXHOCTD JUIS
6osiee 0OCTOSATEIIBHOTO PACCMOTPEHHSI XUMHUECKOW OpraHW3aluy KIETKH Kak OMOJIOTHYECKOW CHUCTEMBI, B
COCTaB KOTOpPOM BXOAST, K MPHUMEPY, TAaKHE CTPYKTYpHbIE KOMIIOHEHTBHI, KaK JMIHJIbI, OCJIKH, YTIeBOJIbI,
HYKJIEMHOBBIE KUCIOTHI U apyrue. [Ipu 3ToM 3HaHUS O cOCTaBe U CBOMCTBAX MpeACTaBUTENECH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIECTB CIIy’)KaT OCHOBOM U M3YYEHHs CYLIIHOCTH MPOLECCOB (OTOCHHTE3A,
JIbIXaHUsI, TUILEBAPEHUS.

B mnnane ¢opMupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAayYHBIX METOJOB
MO3HAHUS U OMbITa MPAKTUYECKOrO NPHUMEHEHHUS HAy4YHbIX 3HAHUW H3yueHue MpeaMera «XHUMHA» Ha
yrIyONEéHHOM ypOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3AX C YYEOHBIMH IpEIMETaMH, BXOISIIMMHU B



cOCTaB MNpeaAMeTHbIX obOnactell «EcrecTBeHHO-HayuHble NpeaMeTb», «MaremMaTnka M HMH(pOpPMAaTHKAa» U
«PyccKkuli A3BIK U JINTEpATypay.
[Ipu wm3ydenum yueOHOro mnpenmera «XUMHsS» Ha YIIIyOJIEHHOM YPOBHE TaKkKe, Kak Ha ypOBHE

OCHOBHOTO U CpeJHero obuiero oopasoBanus (Ha 6a30BOM ypOBHE), 3a7aueii EPBOCTEIIEHHON 3HAYUMOCTHU
ABIIseTCS POPMUPOBAHUE OCHOB HAYKH XMMHH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH 4YeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. PemieHue »Toil 3amaun Ha

yriIyOJIE€HHOM YpOBHE M3YUYCHHUS IPEAMETa MPEAINOIIaraeT peain3aluio TAKUX MeJei, Kak:

dopMHpOBaHHE TIPEACTABICHUN: O MaTCPUAIBHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTSAX W
II03HABACMOCTH SABJIICHUU npupoabl, 0 MCCTC XMMUHU B CUCTCMC CCTCCTBCHHBIX HAYK U eé Be,uymei/’l
pOJIH B 00ECIIEYCHUN YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA: B PEIICHUH TPOOIIEM IKOJIOTUIECKOH,
SHEPreTUYeCKO ¥ TNHIICBOH OE30MacHOCTH, B PAa3BUTHH MEAMIIMHBI, CO3JIaHUH HOBBIX
MaTCpHraiOB, HOBBIX HCTOUYHHUKOB SHCPIruu, B O6CCHC‘ICHI/II/I panrOHAJIBHOI'O NPHUPOAOIIOJIB30BaAHUA,
B (opMHpOBaHUM MHUPOBO33pEHUST W OOMICH KyIbTyphl YEJIOBEKa, a TaKXKe OSKOJOTHYCCKH
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TIPUPOJIHOM Cpe/Ie;

OCBOCHHME CHCTEMbl 3HAHUH, JIGKAINIMX B OCHOBE XHUMHUYECKOW COCTABIISIFOIIEH €CTECTBEHHO-
HAYYHOH KapTUHBI MHUpa: GYHJAMEHTAIBHBIX MOHSATHHA, 3aKOHOB U TEOPUH XUMHUH, COBPEMEHHBIX
NPEJICTaBICHUN O CTPOCHUM BEUIECTBA HA PAa3HBIX YPOBHAX — aTOMHOM, MOHHO-MOJICKYJISIPHOM,
HaAMOJICKYJIIPHOM, O TCPMOAMHAMHYCCKUX W KHHCTHYCCKHUX 3aKOHOMCPHOCTAX IIPOTCKAHUS
XUMHWYCCKUX peaKHHfI, 0 XMMHYCCKOM PABHOBCCHHU, paCTBOpax M JUCIICPCHBIX CHUCTCMAX, 00
OOIIMX HAyYHBIX MPUHIUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

dopmupoBaHHE Yy OOYYarOIIUXCS OCO3HAHHOTO IOHMMAHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHYECKMX 3HAHUU i1 OOBSICHEHUsS KIIOYECBBIX HJIEH W MPOOJIEM COBPEMEHHOW XUMHH, JUIS
OOBSICHEHUSI M TPOTHO3UPOBAHMS SBJICHHM, HMMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOY;
T'paMOTHOI'0 PCUICHUA HpO6JIeM, CBsI3aHHBIX C XI/IMI/Ief/'I, IIPOrHO3UPOBAaHUSA, aHAJIM3a U OLICHKU C
MO3UIIUKA  JKOJIOTMYECKOH  OE€30MacHOCTH  IMOCICACTBUII  OBITOBOH M MPOHM3BOJCTBEHHOMU
NESTENIbHOCTH YeNOBEKa, CBS3aHHOW C XHMHYECKUM TMPOU3BOACTBOM, HCIIOJIIb30BAHUEM H
nepepadoTKOMN BEIIECTB;

yIIIyOJIeHHE TPECTABICHUNA O HAYYHBIX METOJaX TMO3HAHHUs, HEOOXOIUMBIX JUIsl IPHOOPETCHUS
YMCHI/II\/JI OPHUCHTUPOBATECA B MHUPE BCHICCTB U 0O0BSICHEHU XUMHUYECKUX ﬂBJ'IeHHfI, NMCHOIIINX
MECTO B IIpUpoOJc, B HpaKTHq€CKOﬁ ACATCIIBHOCTHU U HOBCCZ[HGBHOI\/’I JKU3HU.

B nane peanusanuu nepBoouYepeHbIX BOCIIUTATEIbHBIX M PA3BUBAIOIIMX (YHKIUN LIETOCTHON CUCTEMBI
cpeaHero obmero oOpa3oBaHUS MPU M3YYEHHUU TpenMeTa «XUMHs» Ha yriyOlnEéHHOM YpOBHE 0COOYyIO
aKTyaJIbHOCTb IPUOOPETAIOT TaKKUE LENH U 33a]]a4H, KaK:

BOCIIUTAHUE YOEXKIEHHOCTH B TO3HABAEMOCTH SBJIECHUW NPUPOABI, YBWKEHHUS K MPOIECCY
TBOpPYECTBa B o0OJacTu TCOPCTUYCCKUX W IPUKITATHBIX I/ICCJ'ICJIOB&HI/Iﬁ B XHMMHU, q)OpMI/IpOBaHI/IC
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3sBUTHE MOTHBAlMM K OOYYEHUIO U TO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO |
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00I[€YeTIOBEYECKUX [IEHHOCTEH;

pa3sBUTHE I103HABATEIbHBIX WHTEPECOB, HWHTEIUIEKTyallbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyuyaromuxcs, (opMUpOBaHHE y HHUX CO3HATEIbHOTO OTHOLIEHHS K CaMOOOpa3oBaHHUIO U
HEMpepbIBHOMY 00pa30BaHMIO KaK YCJIOBUIO YCIEHIHON MpoQecCHOHANbHOM M OOIIECTBEHHOU
JeSITEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3[0POBBIO M MOTPEOHOCTH B 3/10POBOM
o0pase K13HH;

(dopMHpOBaHHE YMEHUH U HaBBIKOB Pa3yMHOTO MPHPOIONOIb30BaHUS, PA3BUTHE IKOJIOTHUECKON
KyJbTYpPbl, IpUOOPETEHHE OTbITA OOIIECTBEHHO-TIONE3HOM IKOJIOTMUECKOM 1eATEeTbHOCTH.

OO11ee 9rco 4acoB, MPeIyCMOTPEHHBIX JUIS U3yUeHUS] XUMHUH HA YIITyOJIeHHOM ypOBHE CpPEeTHETO 00IIEro
oOpa3zoBanus, coctaBiser 204 gacos: B 10 kmacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3
yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

OPT'AHUYECKASA XUMMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[Ipenmer W 3HAUYEHUE OPraHUYECKOW XHWMHUH, MPEICTABICHHE O MHOT000Opa3uu OPraHUYECKUX
COCIMHEHU.

DNEKTPOHHOE CTPOEHUE aroMa yriepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS. BaneHTHbIe
BO3MOXXHOCTH aTroma yriepoaa. XUMHUYecKasl CBsI3b B OPraHUYECKUX COEIMHEHUsX. THIbl THOpHAN3alUd
aTOMHBIX opOuTaneil yriepoga. MexaHn3Mbl 00pa3oBaHMs KOBAJCHTHOH CBsi3W (OOMEHHBIM M JOHOPHO-
aKIenTopHbIN). TUMbI MepeKphIBaHUS aTOMHBIX OpOuTaneil, 6- U m-cBsi3u. OauHapHasi, ABOWHAS U TPOMHAs
cBs3b. CriocoObl pa3pbiBa CBsi3el B MOJIEKyJlaX opraHuueckux BemiecTB. [loHsTHE 0 cBOOOAHOM pajaukare,
HyKJIeopuiIe U dIEKTpoduIIe.

Teopust cTtpoeHust oprannyeckux coeauHeHuid A.M. ByTinepoBa u COBpeMEHHbIE NPEACTABIEHUS O
CTPYKTYyp€ MOJEKyJ. 3HAaueHHE TEOPUM CTPOCHHUS OpPraHUYEeCKMX COEAMHEHUH. MOoneKkynspHble U
CTpykTypHble (Gopmynbl. CTpyKTypHble (OpPMYJIBI pa3NUYHBIX BHUIOB: pa3BEPHYyTas, COKpalléHHas,
ckenetHas. M3omepusa. Buasl m3omepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE 3(PQEKTH B
MOJIEKYJIaX OPTaHUYECKUX COCTMHEHNH (MHAYKTUBHBINA 1 MEe30MepHBIN 3(peKThr).

[IpencraBienne o kiaccupuKanmuy OpraHUYecKuX BemiecTB. IloHsATHE O (YHKIHMOHATBHOW TpYIIIE.
['omonorusa. I'omonormyeckue psapl. CucrtemaTuyeckas HOMEHKIATypa OpPraHUYECKUX COEIUHEHHM
(IUPAC) u TpuBHalIbHbIE HAa3BAHHUS OTAEIBHBIX IPEICTABUTEICH.

OcobeHHOCTH ®  KiIacCUUKAIMS OpPraHUYeCKUX peakuuid. OKUCINTENbHO-BOCCTAHOBHTEIBHBIC
peakuuy B OpraHMYeCKON XUMUH.

DKCepUMEHTAIbHBIE METObI U3yUEHHUsl BEIECTB U MX MPEBPAIEHUI: 03HAKOMJIEHHE C 00pa3lamu
OpPraHMYECKUX BEUIECTB M MaTepUalaMHU HAa UX OCHOBE, OMNBITHI 110 IPEBPALICHUIO OPraHUYECKUX BEIIECTB
npu HarpeBaHuu (TUIaBieHHE, OOYIJIMBaHUE W TOpPEHHE), KOHCTPYMPOBAHHME MOJIETIEH MOJIEKYI
OpraHMYECKUX BEIIECTB.

Yraesoaopoasl.

Anxanbl. ['oMomorudeckuit psi1 alkaHoB, o01ast Gopmyia, HOMEHKIATypa U U30MepHs. DIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJEKyJ alKaHOB, SP>-THOPHMAM3AINS aTOMHBIX OpOHTanell yriepona, o-
CBsA3b. PU3HUECKHE CBOWCTBA AJIKAHOB.

XVUMHYECKHME CBOMCTBA alKaHOB: pEaKIMM 3aMEUICHMs, HW30MEpU3alluM, JerHApUPOBaHUS,
LIUKIU3aluy, NHPOJIN3a, KpeKuHra, ropeHus. llpencraBieHne o MeXaHU3ME pPEAKIUN paguKaIbHOIO
3aMelEHUs.

Haxoxnenue B mpupoae. CriocoObl 1oJIy4eHNs U IPUMEHEHUE aJIKaHOB.

[Muknoankansl. OOuias popmyia, HOMEHKIaTypa U uzomepus. OcoOEHHOCTH CTPOEHUSI U XUMHUECKUX
CBOMCTB MasbIX (IMKJIOMPOMNAH, IUKIOO0yTaH) U OOBIYHBIX (IMKJIOMEHTAH, IMUKJIOTeKCaH) IHKIOATKAHOB.
CriocoObI nostyueHus 1 NPUMEHEHNE [IUKJIOATKAHOB.

Ankenbl. ['oMmomoruueckuid psiai ankeHoB, oOmas Qopmyia, HOMEHKIATypa. OJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKyJl aJIKeHOB, SP’-rHOpUaN3aIHs aTOMHBIX OpOuTaNeil yrieposa, 6-  7-
cBsa3u. CTpyKTypHas H reoMerpuueckas (Luc-TpaHc-) H3oMepusi. Du3ndyeckue CBOWCTBA aJKEHOB.
XVMMHYECKHE CBOMCTBA: pPEAaKUMM NPUCOECIUHEHUS, 3aMEIICHHUsS B O-TIOJOKEHUE IPU JIBOMHOW CBSI3H,
nojmMepusanun U okucieHus. [IpaBmio MapkoBHHMKOBa. KauecTBeHHbIE pEakIMU Ha JBOHHYIO CBS3b.
CriocoObI TToTy4YeHus ¥ IPUMEHEHNE ATKEHOB.

Ankaguensl. Knaccudukanust anmkaaneHOB (CONPsDKEHHBIC, W30JUPOBAHHBIC, KYMYAUPOBAHHbLE).
Oco0eHHOCTH DIIEKTPOHHOTO CTPOCHUS M XUMHUYECKHX CBOWCTB COMNPSDKEHHBIX AWEHOB, 1,2- u 1,4-
npucoeanHenue. [lomumepusanus conpsukEHHBIX AHeHOB. CrocoObl MOMYyUYeHHS U MPUMEHEHHE alKaJAHeHOB.

Ankunbl. ['oMonornyeckuii psij alKUHOB, o01as (opmysia, HOMEHKJIATypa U U30MEpHsl. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl AJKHHOB, SP-TMOpHUIHM3alMs aTOMHBIX opOuTaneil yriepona.



®u3nyYecKnue CBOWCTBA AJKMHOB. XHMMHYECKHUE CBOWMCTBA: pEAKIUHM MNPUCOCIAUHEHUS, IUMEpPHU3ALNU U
TPUMEPU3ALNHN, OKUCIEHMs. KHUCIOTHBIE CBONCTBA AJIKMHOB, HMMEIOIIMX KOHLEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakliuu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHHE AIIKHHOB.

Apomarudeckue yriaeBoaopoasl (apensl). ['omonoruueckuii psin  apeHoB, obmas ¢opmya,
HOMEHKJIaTypa U U30MepHUsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH30ma. dusnueckue
CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa OEH30J1a M €r0 TOMOJOIOB: PEAaKIMU 3aMEUIeHUs B OEH30JIbHOM
KOJIbLIE M YTJICBOJAOPOAHOM paJMKaje, PEaKIUU NPUCOCAMHEHHUS, OKHCIEHHE TOMOJIOTOB OEH307Ia.
[IpencraBienne 00 OpUEHTHPYIOUIEM JAEUCTBUM 3aMecTUTelel B OCEH30JIbHOM KOJIbLIE Ha MpUMeEpe
QIKWIBHBIX PaJUKaIOB, KapOOKCUJIbHOM, THAPOKCUIBHOW, aMHHO- U HHUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
OCOOCHHOCTH XUMHUYECKUX CBOMCTB cTHpoja. llommmepusamus crupona. CrocoObl MONyYeHHS |
IPUMEHEHNE apOMATUYECKUX YTJIEBOJOPOJIOB.

[Tpuponusrii ra3. [lomytHbeie HedTssHBIE Ta3zbl. HedTh u €€ mpoucxoxaeHue. KameHHbIN yroib u
NPOMYKTHl ero mnepepaboTku. CrocoObl mepepabOTKM HEPTH: IEepPEroHkKa, KPEeKUHT (TePMUYECKHM,
KaTaIMTHYeCKuil), pudopmuHr, nuponus. I[Ipoaykrel mnepepaboTku He(PTH, HUX NpPUMEHEHHE B
IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKAY PA3IMYHBIMU KJIACCAMH YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaIOTeHIIPOU3BOJHBIX YIJIEBOAOPOIOB. Peakuuu 3aMenieHusi rajoreHa Ha
TUAPOKCOTPYIITY, HUTPOIPYyIILy, LHAHOTPYIITy, aMUHOTpymily. JleficTBHE Ha rajloreHIIpOrU3BOIHbIE BOJJHOTO
Y CIOUMPTOBOIO pacTBOpa IIETOYHU. B3anmMoaeicTBHE QUTajlOreHAIKAaHOB ¢ MarHueM W UMHKOM. llonstHe o
METAJIOOPTaHUYECKUX COeOUHEHUsX. VIcmonp30BaHME TajJOreHMPON3BOAHBIX YIIEBOJOPOIAOB B OBITY,
TEXHHKE U MIPU CUHTE3€ OPraHNYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METO/Ibl W3YUYEHHS] BELIECTB M HUX IPEBPALICHUM: H3ydeHHE (U3HUECKUX
CBOMCTB YIJIEBOJOPOJIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX pEaKLUUi YIJIEBOJOPOAOB Pa3IMYHbIX KJIacCOB
(oOecuBeunBaHrue OPOMHOIM UM MOJTHOM BOJIBI, PACTBOPA IepMaHraHaTa Kajus, B3aMMO/ICHCTBUE alleTHIIeHA
C aMMHayHbBIM pacTBOpoM okcuna cepedpa(l)), xauecTBeHHOE OOHapykeHHE YyriiepojJa U BOAOPOJa B
OpPraHMYECKUX BEIIECTBAX, MOJIYYEHUE ITHIIEHA U U3YYEHHE €0 CBOMCTB, O3HAKOMJIEHHE C KOJIEKLUSIMU
«Hedtp» u «VYromp», ¢ oOpa3liaMu MJacTMacC, KAay4yKOB M PpE3HHBI, MOJIEIMPOBAaHHE MOJEKYJI
YTJIIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOJAOPOIOB.

Kucaopoacoaep:xamue opranndecKkue CoeIMHeHHUs.

[TpenensHble onHOAaTOMHbIE crnupThl. CTpoeHHE MOJIEKyJ (Ha MpUMepe METaHoJda M 3TAaHOJA).
l'omonornueckuit psin, oOmast (gopmyrna, HU30MepHs, HOMEHKJIAaTypa U Kiaccupukauusa. Pusmdeckue
CBOICTBa IpeleibHBIX OJHOATOMHBIX CHUPTOB. BoOJOpoIHBIE CBA3M MEXAYy MOJEKYJaMU CIHPTOB.
XVWMHYECKHE CBOMCTBA: pPEAaKIMM 3aMELEHUs, JerujapaTalliy, OKHCIEHHUS, B3aUMOJEHCTBUE C
OpraHMYECKMMH M HEOpraHMYeCKMMM KucioTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIHMPTHI.
JleiicTBre 3TaHOJIa U METAHOJIA Ha OpraHu3M 4denoBeka. CriocoObl MOMyyYeHHs! U IPUMEHEHNE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie 3¢upbl, HoMeHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3MUECKUX M XUMHUYECKUX CBOUCTB.

MHoOroaToOMHbI€ CHOUPTHI — JTWICHIVIMKOAb M INULEpUH. DU3NYECKHME UM XUMHYECKHE CBOMCTBA:
peakuuy 3aMellleHus, B3auMOJICHCTBUE C OPraHUYECKUMH U HEOPraHMYEeCKHMMH KHCIOTaMH, KauyeCTBEHHAas
peakuus Ha MHOroaToMHbIe ciupThl. [IpeacraBnenne o MexaHu3Me peakluuii HyKJIeo(pHIbHOTO 3aMELEeHUS.
JleiicTBue Ha opranu3M uyenoBeka. CrocoObl NOTyUYEeHUsI U IPUMEHEHNE MHOTOATOMHBIX CITIUPTOB.

@®enon.  CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHUE THIPOKCOTPYNIBI M OEH30JBHOIO sijpa.
®uznyeckue cBorcTBa peHona. OcoOeHHOCTH XMMUYECKUX CBOMCTB (heHoma. KauecTBeHHbIE peakiuu Ha
¢denon. TokcuuHocTh Qenona. CrnocoObl MmosydeHus U npuMeHeHHe ¢eHona. deHondopmanbaeruHas
cMoJIa.

KapOoHusbHbIE COeTMHEHNS — aIbACTH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHUIBHOM I'PYTIIIbI.
["omonornyeckue psabl anbIeru0B U KETOHOB, o01as Gpopmysa, n3omepus U HOMeHkIatypa. dusznueckue
CBOICTBa aJIbJIETUIOB U KETOHOB. XUMHUYECKHE CBOICTBA alIbJIETUIOB U KETOHOB: PEAKLIUU MPUCOCTMHEHHUS.
OxucrneHue ambpAETHIOB, KaueCTBEHHbIE peakiuu Ha anbaeruipl. CrnocoObl MOJydeHUs M NPUMEHEHUE
aJIbJIETU/I0B U KETOHOB.



OnHOOCHOBHBIE MpeeIbHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX
kucinoT. M3omepuss u HOMeHkiaTypa. PHU3MYECKHE CBOWCTBA OAHOOCHOBHBIX MPEEIBHBIX KapOOHOBBIX
KUCIIOT. BotopoiHbIe CBA3M MEXIY MOJEKYJIaMU KapOOHOBBIX KHCIOT. XUMUYECKHE CBOMCTBA: KUCIOTHbIC
CBOWCTBa, peakuus 3Tepu(UKaLuy, peaklUu C y4aCTHEM YIJIEBOAOPOAHOro paaukana. OcoOeHHOCTH
CBOWCTB MypaBbUHOM KHUCIIOTBI. IloHATHME O MPOM3BOAHBIX KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax.
Muoroo0pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HETPEAEIbHBIX U ApPOMATUYECKUX KapOOHOBBIX
KHCJIOT, JAUKApOOHOBBIX KHCJIOT, T'MIPOKCUKApPOOHOBBIX KUCIOT. llpeacraBuTenu BBICIIMX KapOOHOBBIX
KHCJIOT: CTEapuHOBas, NAJIbMUTUHOBAs, OJICMHOBAsA, JuUHONEBAsA, JuHONeHo8as KUCIOThL. CrocoOsbl
HOJIyYEeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunslie 3¢upsl. 'omonornueckuit psia, odmas Gopmyia, H3o0MepHst 1 HOMEHKIATypa. Puzndeckue
Y XMMHUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIION U LICJIIOYHOU CpEAE.

Kuper. Ctpoenue, pu3MUeCKUe ¥ XUMHYECKHE CBOMCTBA JKUPOB: THAPOJIM3 B KUCIOW M IICIOYHOM
cpeae. OcoOEHHOCTH CBOWMCTB JKUPOB, COAEPXKALIMX OCTATKM HENPENENIbHBIX XKHPHBIX KUCIOT. JKHUpBI B
IpUPOJIE.

MBpbUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapakrepucTuka yrieBojaoB. Kiaccudukarus yrieBogoB (MOHO-, TU- U IOJIMCAXapuibl).
MoHocaxapuabl: IJI0K03a, (pykros3a, rajakrosa, pubo3za, aezokcupubosza. dusnyeckue CBOWCTBA U
Haxox/eHue B npupoze. PorocuHTe3. XMMUUECKHE CBOWCTBA IIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U
aJbJIETUIHON TPYIII, CIMPTOBOE M MOJOYHOKHUCIIOE OpoxeHue. [IpumeHeHHe IIOKO3bl, €€ 3HaueHUE B
KHU3HEIEATEIbHOCTH opraHu3ma. Jlucaxapuipl: caxapo3a, MajlbTO3a M JlakTo3a. BoccraHaBinuBaromue u
HEBOCCTaHaBIMBawoIuMe aucaxapuapl. ['uaponus aucaxapuaos. HaxoxiaeHue B mpupoie M NPUMEHEHHE.
[Honucaxapuapl: Kpaxmani, IIIMKOreH W Lesntono3a. CTpoeHne MakpoMOJEKyJl Kpaxmalla, INIMKOI€Ha U
LEeJUTIoN03bl. PU3MYECKHe CBOMCTBA KpaxMaia M LEJUIF0JI03bl. XMMHUYECKHE CBOMCTBA KpaxMmaia: THIpOJIn3,
Ka4eCTBEHHAsl peaklus C HMOJAOM. XUMHMUYECKHE CBOMCTBA LIEUIIOJO3bI: THAPOJM3, IMOJydyeHHe 3(PHUpOB
1euTr0I103bl. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCHEpUMEHTAJIBHBIE METO/Bl M3YyYEHUs BELIECTB U UX INPEBPALLEHUI: PaCTBOPUMOCTb Pa3IUYHbIX
CIUPTOB B BOJIE, B3aUMOJICHCTBUE AITAHOJA C HATPUEM, OKHCJIEHHME STWJIOBOTO CIHUpPTa B ajbJAETHJA Ha
packaji€HHOM METHOM TPOBOJIOKE, OKHCJIEHHE JSTUJIOBOIO CIHUpPTAa JUXPOMATOM Kajaus (BO3MOXKHO
UCIOJIb30BaHUE  BHJIEOMAaTEpUAIOB), KAaYeCTBEHHBIE pEAaKUMU Ha  alupAeruabl (C  THIPOKCHIOM
muammuHcepedpa(l) u ruapoxcunom menu(ll)), peakus rmunepuna ¢ rugpokcuaom meau(ll), xumuueckue
CBOMCTBa pacTBOpa YKCYCHOW KHCJIOTBHI, B3aUMOJCHCTBHE PAacTBOpa IIOKO3bl ¢ ruapokcuaom meau(ll),
B3aMMOJIEHCTBHE KpaxMala ¢ MOJOM, PellIeHNe FIKCIIEPUMEHTAIbHBIX 3aja4 110 TeMaM «CUPTHI U PEHOIBI»,
«Kap6oHoBble kuca0Thl. Cl0KHBIE 3PUPBD».

A3oTcoaep:kamye OpraHnyecKne COeINHEeHusl.

AMUHBI — OpraHudYecKkue Npou3BOAHbIE aMMuaka. Kiaccuduxamus aMuHOB: anupaTUdecKue u
apoMaTH4Y€eCKHe; NepBUUHbIE, BTOPUYHbIE U TpeTHuHble. CTpoeHue MoJieKyl, obmas ¢popMyiia, U30MepHs,
HOMEHKJaTypa U (u3nyeckre cBOHCTBA. XHUMHUYECKOE CBOWCTBa alu(aTHUECKUX AMUHOB: OCHOBHBIE
CBOICTBa, AIKUIMPOBAaHUE, B3aMMOJCHCTBHE MEPBUYHBIX aMUHOB C a30THCTOM kuciaoroil. Comn
AIKUJIaMMOHHUSI.

AHWJIMH — MpeACcTaBUTeb aMUHOB apoMarudeckoro psiga. CTpoeHue aHwiMHA. B3anMHoe BiusiHue
TpyII aTOMOB B MOJIeKyJe aHmInHA. OCOOEHHOCTH XMMHYECKHX CBOWCTB aHUIMHA. KauecTBEHHbIE peakIiuu
Ha aHWwiIMH. CrocoObl MONydYeHUus M NpUMEeHeHue anmudaTuyeckux amMuHOB. llodydyeHue aHuMIMHA U3
HUTPOOEH30171a.

AmuHokuciotel. Homenknarypa u uzomepusi. OTaenbHbIe MPEACTaBUTENN 0-aMUHOKHUCIIOT: TJIMIIMH,
anaHuH. Dusnyeckue CBOICTBA aMHUHOKUCIOT. XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX
OpPraHUYeCKUX COEIMHEHHH, peaklys MOJUKOHJEHCAluU, 00pa3oBaHue NMENTUIHON CBs3U. buonoruueckoe
3HaueHUuEe aMMHOKUCIOT. CHHTE3 U TUIPOJINU3 METTUIOB.

benku xak mnpupoassle mnonumepsl. llepBuuHas, BTOpUYHAasE M TpPETUYHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OEITKOB: THAPOIIN3, IEHATYpaIHsl, KAYeCTBEHHBIC PEaKIUU Ha OEJIKH.



OKCrepUMEHTAIbHBIE METObl U3YUYECHHS BEIECTB U MX MPEBpPALICHHUI: pacTBOpeHne OENKOB B BOJIE,
neHatypanusi 0eJIKOB NpU HarpeBaHWU, I[BETHBIC PEAKIINU Ha OEJNKH, PEIICHHE SKCIIEPUMEHTALHBIX 33124
1o TeMaM «A30TCOJIEepKAIlNe OPraHUYECKHe COeUHEHUsD» U «Pacno3HaBaHne OPraHMuYeCKUX COSAUHEHUN.

BbicokomosieKky IsipHbIE COeTUHEHHUS].

OcCHOBHbBIC MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI: MOHOMED, MOJIUMEDP, CTPYKTYypHOE
3B€HO, CTENEHb [OJMMEpPU3alluU, CpenHsAsd MoJeKyysgpHas Macca. OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — [TOJIMMEPU3ALUS U ITOJIMKOHACHCALIMSL.

[Tonumepuble Matepuanbl. [lmactmacesl  (HOJAMATUIICH, TOJMIIPONUIICH, TMOJIUBHUHUIXIIOPUI,
MOJIUCTUPOJ,  TMOJTUMETUIIMETaKpUIaT, MOJUKapOOHAThl, MOJUATHWIEHTepedTanaT). YTuiauzauus u
nepepadoTKa MIACTHKA.

DnacToMephl: HATYpPaJbHBIH KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIN, XJIOPOIMPEHOBHIH,
M30IPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HatypasnbHble (XJIOMOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHUYECKHE (KAaIIPOH U JIaBCaH).

[Tonumepsl  crenuanbHOrO HazHaueHUs (TedyoH, KeBiap, AIIEKTPONPOBOSIINE IOJIUMEPHI,
OuopazyiaraeMble MOJIUMEPHI).

DKCrepUMEHTAIbHBIE METObI U3yUEHHUsl BEIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHHE C 00pa3lamu
MPUPOJTHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYyYyKOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 IO
TeMe «Pacrio3HaBaHue 11aCTMacc ¥ BOJIOKOH».

PacuérHrble 3amaumn.

Haxoxnenve MonekyIsipHOi (hOpMYJIbl OPraHUYECKOTO COSAMHEHHSI TI0 MACCOBBIM JIOJISIM DJIEMEHTOB,
BXO/SIIIUX B €r0 COCTaB, HAXOXXJICHHE MOJICKYISIPHOH (HOPMYJIBI OPraHMYECKOTO COCIWHEHHs IO Macce
(00BEéMY) TIPOIYKTOB CTOpaHHUS, 1O KOJMYECTBY BemlecTBa (Macce, 00bEMY) TPOAYKTOB pPEAKIHH H/WIIN
UCXOIHBIX BELIECTB, YCTAHOBJICHHE CTPYKTYpHOH (DOpMysbl OpPraHMYecKoro BelIecTBa Ha OCHOBE €ro
XUMHYECKHX CBOMCTB WU CHOCOOOB MOJyYeHHUs, ONpEAeNiCHHE JO0JIM BbIXOAA MPOIYKTa pPEaKkIUH OT
TEOPETUYECKH BO3MOXKHOTIO.

MexnpeameTHbIe CBSI3H.

Peanmzanuss MeXnpeIMeTHBIX CBA3€M NpU H3yyeHUM opraHuyeckoil xumuu B 10 Kiacce
OCYIIECTBIISIETCSl Yepe3 HUCIOIb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYUHBIX MOHATUN, TaKk M TOHSTHH,
MPUHATHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHHE, HAy4HbIH (aKT, TUIIOTE3a, TEOpUs, 3aKOH, aHAJIN3,
CUHTE3, Kiaccupukaus, Habo1eHne, U3MEPEHNE, SKCIIEPUMEHT, MOIEIb, MOJICIUPOBAHHUE.

®u3nka: MaTepusi, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJd, SHEPreTUYECKUU YpPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, (PU3MUYECKUe BEIHYMHBI, €IUHUIIBI U3MEPEHHUS,
CKOpPOCTb, dHEPIrus, Macca.

buonorus: kierka, opraHu3M, OSKocHcTema, Ouocdepa, MeTab0JM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TeTepoTpodHBIN THI MUTaHUs, OpokeHUe, POTOCUHTE3, NbIXaHUE, OCIKH, YTIIEBOIbI, KHUPHI,
HYKJIEMHOBBIE KHCIOTHI, )ePMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIe, TOTINBO.

TexHomoTHsI: MUIEBbIE TPOIYKTHI, OCHOBBI PAIlMOHAIHHOTO MTUTAHHS, MOIOIIHNE CPEJICTBA, MATEPHATIBI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHH.
Atom. CocTaB aTOMHBIX siiep. XUMHUECKUN d1eMeHT. M3oTtomnbl. CTpoeHHe 3JIeKTPOHHBIX 000JI049eK
aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHU U MOLYypOoBHU. ATOMHBIe opOuTanu. Knaccudukanus
XMMHYECKUX DJIEMEHTOB (S-, p-, d-, f-amemenTsl). PacnpenencHue 37I€KTPOHOB MO ATOMHBIM OpPOUTAIISM.



OJEeKTPOHHbIE KOH(QUIYpallud aTOMOB 3JIEMEHTOB IIE€pPBOrO—4YETBEPTOrO IMEPHUOJOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHUH, AJIEKTPOHHBIE KOH(UTYPALIUU HOHOB. DJIEKTPOOTPHIIATEIBHOCTb.

[Tepuoanueckuii 3akoH u Ilepuonnueckas cucrtema xumuueckux 3nemeHToB [[.M. Menneneesa. CBs3b
NEPUOANYECKOrOo 3aKoHa U [lepmoaudeckoll cHCTEMBl XMMHYECKHX JIEMEHTOB C COBPEMEHHOM TEOpHEn
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB U 00pa3yeMbIX HMH
IPOCTBIX W CJOKHBIX BEIIECTB [0 TIpynmaM MU IepuojaM. 3HaueHue nepuogudeckoro 3zakona JI.U.
Meneneesa.

XuMuyeckas cBsI3b. BUbl XMMHUECKON CBA3M: KOBAJICHTHAs, MOHHAs, METaJIIM4YecKas. MeXaHu3Mbl
00pa30BaHUsl KOBAJIEHTHOM CBA3M: OOMEHHBIH M JOHOPHO-aKLENTOPHBIA. DHEpruss M JUIMHA CBSI3H.
[TonspHOCTB, HANIPABIEHHOCTh M HACBIIAEMOCTh KOBAJIEHTHOM CBsA3U. KparHsle cBsa3u. BonopoaHas cBs3b.
MeXMOJIEKYISIPHBIE B3aUMOJACHCTBUS.

BaneHTHOCTh M BaJCHTHBIE BO3MOKHOCTH aTOMOB. CBS3b DJIEKTPOHHOH CTPYKTYpPbI MOJEKYJ € HUX
reOMETPUYECKUM CTPOEHUEM (Ha IIpUMEpe COEMHEHUHN 3JIEMEHTOB BTOPOro MEPUOJIA).

IIpencrasienue 0 KOMILIEKCHBIX COCIMHECHUSIX. Cocras KOMILIEKCHOT'O HOHa:
KOMILIEKCO0Opa30BaTellb, JIMraH/bl. 3HaYEHHE KOMIUIEKCHBIX coequHeHul. [loHsATue 0 KoopAuHALMOHHON
XUMUH.

BemectBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. THUIBl KPUCTAJUIMYECKUX PEIIETOK
(CTPYKTYp) U CBOICTBA BEILLIECTB.

IlonsTne 0 nucnepcHbIX cuctemax. Mctunable pacTBopsl. IIpencraBienye 0 KOJUIONIHBIX pacTBOpax.
CriocoObl BBIpaXKEHUs KOHLIEHTPALlMM pPAcTBOPOB: MAaccoBas J0JI1 BEIIECTBA B PACTBOpPE, MOJIApHAA
KOHLEHTpauus. HacblleHHbIE 1 HEHACBIILEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccugukanuss 1 HOMEHKIATypa HEOPraHWYECKHX BEUIECTB. 1pHUBHAIbHBIC HAa3BAaHHS OTICIHHBIX
IIPEICTABUTENICY HEOPTAHUYECKUX BEILIECTB.

Knaccupukanus XMMHYECKMX pEakUMd B HEOPraHMYecKOW M OpraHMYecKod XUMHMH. 3aKoH
COXPAHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHUS M INPEBPAILEHUS DHEPIUU NPU XUMHUYECKHUX PEAKLUAX.
TennoBble 3¢ GeKThl XUMUYECKUX peakiuii. TepMoxuMudyeckre ypaBHEHHUSI.

CkopocTh XMMHUYECKOW peakuuu, €€ 3aBUCHUMOCTh OT pa3nyHbIX (akTopoB. ['oMoreHHele u
rerTeporeHHele peakuuu. Katanus u karaan3aTopsl.

OOparuMble W HeoOpaTUMBble peakUuu. XUMHUYeckoe paBHoBecue. KOHCTaHTa XUMHUYECKOTO
paBHOBecus. DaKTOpBI, BIUAIOLIIME Ha IOJIOXKECHUE XMMHYECKOIO PAaBHOBECHS: TeMIIepaTypa, AaBICHUE U
KOHIICHTpAllUU BEIECTB, y4acTBYIOIMMX B peakuuu. [Ipuanun Jle arense.

DnekTponuTHdeckas quccoruanus. CuibHbIe U ciiadbie IeKTpoauThl. Ctenenpb auccornuanuu. Cpena
BOJIHBIX PAacTBOPOB: KHCJOTHas, HeWTpaibHas, IienodHas. Bomopoasslii mnokaszarens (PH) pactBopa.
['unponus coneil. Peakiuu noHHoro ooMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEb.
[Ipomiecchl OKHCIEHMST M BOCCTAHOBIICHMs. BakHeWIIMe OKHCIWTEIM M BOCCTAHOBUTENIH. MeTox
9JIEKTPOHHOTO OanaHca. DIEKTPOINU3 PaCTBOPOB U PACILIABOB BEILIECTB.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALICHHUN: pa3IOKEHUE MEPOKCUAA
BOZOPO/JA B IMPUCYTCTBUU KATaIW3aTOpPa, MOJEIM KPUCTALNIMYECKHX PEMIETOK, NPOBEICHHE pPEaKIHi
MOHHOTO OOMEHa, OIpefesieHue Ccpeabl pPacTBOPOB C IOMOUIbI0 HMHAWKATOPOB, H3yUYEHUE BIUSHUSA
pa3INYHbBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuy U MOJ0KEHNE XUMHUUECKOTO PAaBHOBECHS.

Heopranuveckast xumus.

ITonoxenne HemeramuoB B llepuognyeckoi cucrteme xumudeckux sneMeHToB JI.M. Menneneesa n
OCOOEHHOCTH CTpOeHMsI UX aToMoB. dDu3nueckue CBOICTBA HEMETAUIOB. AJJIOTPONHS HEMETAIOB (Ha
npuMepe KUCIopoaa, cepsl, hocdopa u yriaepoaa).

Bonopoa. [lonyuenue, puznueckue 1 XuMHYECKHUE CBOWCTBA: PEAKLIMU C METAJUIAaMU U HEMeTaJlllaMH,
BOCCTAaHOBUTEIbHBIE CBOWCTBA. [ Mapuabl. TONIMBHBIE JIEMEHTHI.

['anorensl. Haxoxnenue B npupoje, crnocoObl MosydyeHus, GU3NUYECKUe U XUMHUYECKHE CBOWCTBA.
I'anorenoBoopoasl. Baxnelme KHCIOPOACOAEPKAIIME COCAUHEHUsI TajoreHoB. JlaboparopHbie U
IPOMBIIIJICHHBIE CIOCOOBI MTOyYeHHS raJloreHOB. [I[piMeHeHne raloreHoB U MX COSIMHEHHIA.



Kucnopon, o30H. JIabopaTopHbie ¥ MPOMBIIIJICHHBIE CIIOCOOBI TOMyYeHus kucinopoaa. dOusuueckue u
XMMHYECKHE CBOICTBA U IPUMEHEHHE KHCI0pO1a ¥ 030HA. OKCUABI M IEPOKCHUIBI.

Cepa. HaxoxzaeHue B mNpHUpoOnE, CIOCOOBI MONydeHUs, (u3nyeckue W XHMHUYECKHE CBOMHCTBA.
Ceposogopona, cynbduasl. Oxcun cepbi(1V), oxcun cepbi(VI). CepHucras u cepHas KUCIOTHI U UX COJIH.
Oco0EHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHne cepol U €€ COeTMHCHU.

A3zoT. HaxoxieHue B pupo/ie, CriocoObl MOTy4YeHus!, PU3NUECKUEe 1 XUMHUYECKHE CBOIICTBa. AMMHMAK,
HUTpUAbL. OKCUAbl a30Ta. A30THUCTas M a30THAas KUCIOTHI M UX coiu. OcOOEHHOCTH CBOMCTB a30THOM
kucnotel. [IpumeHenue a3ota u ero coeuHeHuil. A30THBIE y100peHusl.

®ochop. Haxoxxnenue B mpupoje, crnocoObl MoiyueHus, (Gu3nueckue U XUMHUYECKUE CBOMCTBA.
@ochunsr u pochun. Oxcuabl dochopa, hochopras kucnora u e€ conmu. [Ipumenenue docdopa u ero
coeaunenuii. @ochopusie y1o0peHus.

Yrnepoa, HaxokIeHue B mpupoje. AIoTpornHble Moaudukanuu. DOU3NYecKHe U XUMHUYECKHE
CBOMCTBA MPOCTHIX BelIeCTB, 0OpasoBaHHBIX yriaepomoM. Oxcua yriaepoxa(ll), oxcunm yraepoma(lV),
yrojipHasi KUCJIOTa M €€ CONU. AKTUBUPOBAHHBIN yroib, ancopouus. DysiepeHsl, rpadeH, yriepoaHble
HaHOTPYyOKHU. [I[puMeHeHre MPOoCThIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €TI0 COCTUHEHU.

Kpemuuii. Haxoxzaenune B mpupone, crnocoObl MONMy4eHHs, (PU3HUECKUe M XUMHUYECKHE CBOMCTBA.
Oxkcun xkpemuus(1V), kxpemHueBas KucioTa, cuiukarel. [IpumeHenre kpeMHus u ero coeanHenuii. CTekIo,
€ro MOoJy4YeHHUE, BUJIbI CTEKJIA.

[Tonoxenne meramioB B [lepnomudeckoil cucreMe XUMHUECKUX AJIeMEHTOB. OCOOEHHOCTH CTPOCHHUS
JNEKTPOHHBIX 000JI0ueK aTtoMoB MeTaiioB. OOmme ¢usnyeckue cBoiicTBa MeTauioB. [IpumeHeHwue
METAJIJIOB B OBITY ¥ TexHUKe. CIIaBbl METAIIJIOB.

DJEKTPOXUMHUECKUN psf HampspkeHHd MeTtayuioB. OOmme cnocoObl  MOJydeHHs] METaJlJIoB:
THJIPOMETAIUTYPIHsl, THPOMETAIUTYPTrHs, dJeKTpoMeTautyprust. [lonstie o koppo3un meramioB. CrocoObl
3aIIUThI OT KOPPO3HUHU.

Ob6mas xapaktepuctuka metaiioB |A-rpynmsl [leprogudeckold CUCTEMBI XUMHUYECKHX 3JIEMEHTOB.
Hatpuit u kanuii: nomyyenue, pusndeckue U XMMUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX
COCIMHEHMI.

O6mas xapakrepuctuka MetaioB |IA-rpynnel Ileproanueckoil cucteMbl XUMUYECKUX 3JIEMEHTOB.
Marnuil ¥ Kanpluil: nonyueHue, Gpu3nyeckrue U XMMUYECKHe CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
ux coeuHeHui. JKEcTKocTh BOABI M CIIOCOOBI €€ yCTpaHEHHS.

AIOMUHUI: Moy4YeHue, pu3ndeckre U XMMUYECKHUEe CBOMCTBA, MPUMEHEHHUE MPOCTOro BEUIecTBa U
ero coeauHeHW. AMQOTepHbIE CBOICTBa OKCHMJAa U THUJIPOKCHIA AIIOMHHHUS, T'MJIPOKCOKOMILIEKCHI
QIIOMUHUS.

OOmast xapakrepucTuka MeTauioB mnobouHbix mnoxarpynmn (b-rpymm) Ilepuoanueckoit cucTeMsl
XUMHYECKHUX 3JIEMEHTOB.

dusnyeckrue U XUMHYECKHE CBOMCTBA XpoMma U ero coenuHeHuit. Oxcuapl u ruapokcus xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomatsl 1 1uXpoMaThl, UX OKUCIUTENbHBIE CBOMcTBA. [lonyuenue u npumeHenue
Xpoma.

®u3nyeckue W XMMHUYECKHE CBOMCTBA MapraHia M €ro CcoeAuHeHuid. BaxkHeimme coennHeHus
mapranua(ll), mapranua(lV), mapranuna(VI) u mapranna(VIl). Ilepmanranatr kanus, ero OKHCIUTENIbHbBIE
CBOMCTBA.

Pu3nyecKkue U XMMHUYECKUE CBOMCTBA JKe€jle3a U €ro coenuHeHui. OKCHbI, TMIPOKCHIBI U COJH
xenesza(ll) u xxeneza(lll). Tlonyyenue u npuMeHeHne KeJe3a U ero CIijaBoB.

Du3nyYecKnue U XMMUYECKHE CBOMCTBA MeU U €€ coenuHeHui. [lonydyenne u npuMeHeHne Meu 1 eé
COCIMHECHUI.

[luHk: nodydeHue, (QU3MUECKME M XUMHUECKHME CBOMCTBA. AMQOTEpHbIE CBOHCTBa OKCHAA U
TUAPOKCUIA UHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[puMeHeHne IMHKa U €r0 COeMHEHHH.

OKCHepUMEHTAIbHBIE METOJbl M3y4YeHUS BEUIECTB M UX MpeBpallleHuid: u3ydeHue oOpasloB
HEMETAJJIOB, TOpeHue cepbl, docdopa, xene3a, MarHusl B KUCIOPOJe, U3yUeHHE KOJUICKIH «MeTaisl u
CIUIaBbl», B3aUMOJCHCTBHE IIENOYHBIX U  IIENOYHO3EMENbHBIX METAJIOB C BOJOW (BO3MOXKHO



UCIIOJIb30BaHUE BUAEOMATEPHUAJIOB), B3aUMOJCHCTBHE LIMHKA U JKeJle3a ¢ pacTBOPAMHU KMCJIOT U ILIesoueid,
KaueCTBEHHbIE pEaKIMM Ha HEOPraHWYECKUE AaHHOHBI, KAaTHOH BOJOPOAA W KaTHOHBl METAJUIOB,
B3aUMOJCUCTBUE THUIPOKCUIOB AIIOMHMHUS M LHMHKA C pPacTBOPAMM KHUCJIOT M ILEIOYEH, pELICHUE
SKCHEpUMEHTaIbHbIX 3a1a4 1o TeMaMm «lamorens», «Cepa u e€ coeauHeHUs», «A30T U Qochop U HUX
COEMHEHUs», «MeTaulbl INIaBHBIX MOArPYHI», «MeTabsl HOOOYHBIX HOATPYIII.

XuMus H )KU3Hb.

Ponp xuMum B obecnieueHHH yCTOMYMBOTO Pa3BUTHA dejoBedecTBa. [IoHATHE O HAy4YHBIX MeETOnaX
IIO3HAHUS U METOAOJOTMM HAay4yHOIo HccienoBaHus. HaydHble NPUHLIMINBI OpraHUu3aluyd XUMHYECKOIO
npou3BocTBa. [IpoMbllIeHHBIE CIIOCOOBI MOMY4YEHHUs Ba)KHEHIIMX BELIECTB (Ha MpUMeEpe MPOU3BOJCTBA
aMMHaKa, CEpHOM KHCIOTbI, MeTaHoja). IIpoMblieHHbIe COCOOBI IMOJIy4EHHsS METAJJIOB U CIUIABOB.
XUMHUECKOE 3arps3HEHUE OKpYXamllell cpensl W ero mnocienctBus. Poinbp xuMuu B obecneueHUH
SHEpPreTU4ecKoil 6€30macHOCTH.

XuMus U 310poBbe yesloBeka. JlekapcTBeHHble cpenctBa. [IpaBuia Mcnonap30BaHUs JIEKAPCTBEHHBIX
npenaparos. Poiab XMMUM B pa3BUTUHA MEIULIMHBI.

XUMUS TUIIK: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBku. Ponb XumMun B oOecrieueHNH MHUINEBON
0€30MacHOCTH.

Kocmernueckue u napgromepHsie cpenctBa. beitoBas xumus. [IpaBuia 6e30macHOro UCIOIb30BaHUS
npenapaToB OBITOBOW XUMHUU B IMTOBCETHEBHON KU3HH.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMmus B celbCKOM Xo3siiicTBe. Opranndeckrue 1 MUHepaibHbIe y100peHuUs.

CoBpeMEHHbIE KOHCTPYKL[MOHHBIE MAaTepHajbl, KpackKu, CTEKIO, KepamMuKka. Marepuaiasl [Uis
NeKTpOoHMKU. HanoTexHonoruu.

Pacuérnble 3anaum.

PacuéTbl: Macchl BemecTBa WM 00bEMaA ra3oB MO HW3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIH
00BbEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BELIECTB, MAacChl (00bEMaA, KOJIMYECTBA BEIIECTBA) IPOAYKTOB
pEaKIMK, €CIM OJHO U3 BEIIECTB MMeEET MpHUMEecH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peaKIuy, eci OJHO U3 BEIIECTB JAaHO B BUJE pacTBOpa C ONPEAEIEHHON MacCOBOM J10JIEM pacTBOPEHHOTO
BEIL[ECTBA, MACCOBOM JOJIM M MOJSIPHOM KOHLIEHTpAlMM BELIECTBA B PAacTBOPE, JOJU BBIXOAA IMPOIYKTA
peakLyy OT TEOPETUYECKH BO3MOKHOIO.

MexnpeIMeTHbIE CBA3H.

Peanuzanus MexnpeqMEeTHBIX CBSI3eW MpHU M3ydeHUHU oOlieil u Heopranudeckod xumuu B 11 kiacce
OCYIIECTBJISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAyUHBIX MOHATHUH, TaKk M TOHSTH,
IPUHSTHIX B OTAEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011e ecTecTBEHHO-HAYUHbIE IOHATHUS: SBJICHUE, HAYUYHBIA (haKkT, TMIIOTE3a, TEOPUs, 3aKOH, aHAIU3,
CUHTE3, KiaccUQUKalus, MEepUOJUYHOCTh, HAOMIOJEHUE, U3MEpPEHUEe, DKCHEPUMEHT, MOJEb,
MOJICJINPOBAHUE.

®uznka: MaTepus, MHUKPOMHUpP, MAaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HMOH, W30TOIIBI,
PaJMOaKTUBHOCTh, MOJIEKYJIA, SHEPreTHUECKUI YypOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHUE
BEIECTBa, UJCaNIbHBIN ra3, Gu3nyecKue BeIUYUHBI, €IMHULIBI U3MEPEHHUs, CKOPOCTb, SHEPTHS, Macca.

buonorus: kierka, opraHusM, 3Kocucrema, Ouocdepa, mMeTaboinu3M, MaKpo- U MHUKPOIJIEMEHTHI,
OemnKu, KUPBI, YIIIEeBO/bI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYrOBOPOT BELIECTB M IOTOK
SHEPIUH B DKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIINBO, PECYPCHI.

TexHONmOrHs:  XMMHYECKass  IMPOMBIIUIEHHOCTh,  METAJUIypPIusi, CTPOUTEIBHBIE  MAaTepUabl,
CEeNbCKOXO35CTBEHHOE IIPOU3BOJICTBO, MUIIEBast MIPOMBIIIJIEHHOCTb, (bapmarieBTHUECKAs
IIPOMBILUIEHHOCTb, IPOU3BOACTBO KOCMETUYECKHUX IIPENAparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTepHaJIOB, IEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[TNTAHUPYEMBIE PE3YJIbTATBI OCBOEHHM ITPOTPAMMBI 110 XUMHWHW HA YI'JIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B coOTBeTCTBUM € CHUCTEMHO-IEATEIHHOCTHBIM MOAXOJOM B CTPYKTypE€ JIMYHOCTHBIX PE3yJIbTaTOB
OCBOGHHUS TMpeaMeTa «XUMHsS» Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHUs BBIACICHBI CIICTYIOIINE
COCTABJISIIOLIME: OCO3HAHHE OOYYAOUIUMHUCA POCCUHUCKOW TpakKJAaHCKOM HIESHTUYHOCTHU, TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICTICHUIO; HAIMYUE MOTUBAIIUU K 00Yy4EHHUI0; TOTOBHOCTD U
CIOCOOHOCTh O0YyYaroUIMXCs PYKOBOJACTBOBATHCS MPUHATHIMU B OOIIECTBE MpaBHWJIAaMU M HOPMaMHU
MOBEJICHUS;, HaJIM4Me MPABOCO3HAHMS, SKOJOTHYECKON KYJIBTYpPbhl; CIOCOOHOCTh CTaBHTH LIETTH M CTPOUTH
YKU3HEHHBIC IJIAHBI.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS mpeaMeTa «XHMHs» OTpaXkaloT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEJILHON U MPAKTHUUECKOHN JIeATEIbHOCTH 00YYarolMXcsl B MpoIiecce peaan3anuu o0pa3oBaTeabHON
JeSTeTbHOCTH.

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHHS TpeaMeTa «XHMHs» OTPaXKaroT C(HOPMHPOBAHHOCTL OIBITA
MO3HABATEJILHON U MPAKTHUECKOHN eATEIbHOCTH 00YYarolIMXCsl B MpoIlecce peaan3ainuu o0pa3oBaTeabHON
NESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS OOYYAIONIMMHCS CBOUX KOHCTHTYI[MOHHBIX MPaB U O0SI3aHHOCTEH, YBOKEHUS K 3aKOHY H
IIPABOIOPAIKY;

MPEJICTABICHUS O COLUATBHBIX HOPMAaX M MpaBUIaX MEKIUYHOCTHBIX OTHOILIECHUH B KOJIIIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOW ACSATEIBHOCTU MPU CO3JAHUU YUCOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U apryMEHThl APYTUX MpH
aHaJIM3€e Pa3TUYHbBIX BUJIOB YUEOHO IeATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€UYECTBEHHOU XUMUU;

YBOKEHHUSI K TPOIECCY TBOpUYECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO TMPUIOKEHHS XUMUH,
OCO3HAaHUSA TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT JIUTENbHBIX HaONIONEHUNH, KPOMOTINUBBIX
SKCTIIEPUMEHTAIBHBIX TTOUCKOB, MOCTOSTHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

WHTEpEeCa U TO3HABAaTEIbHBIX MOTHBOB B IOJYYECHUH M TIOCIEAYIONIEM aHalu3e WH(OpManuu o
MEePETOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIIEHMBAaTh CHUTYyalldd, CBS3aHHbIE C XHUMHYECKUMHU SBJICHUSMHU, M TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHUE M MOCTYNKH CBOUX TOBApHUILEH C MO3ULUNA HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHUSI MMOCTEACTBUIN MOCTYIIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 37I0pOBOr0 W O€30macHOro 0Opasa KW3HHM, HEOOXOJAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DU3UYECKOMY U MICUXHUECKOMY 3JI0POBBIO;

coOnrofieHnsl MpaBuil 0€30MacHOr0 OOpalleHHUs] C BEIIeCTBaMU B OBITY, MOBCETHEBHOW >KW3HH, B
TPYAOBOM AEATEIHHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI HWHAWBUIAYAJBHOTO M KOJUIGKTUBHOTO OE€301aCHOTO TOBEICHHS B
CUTYaIUsX, YIPOKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUIA U HETPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUs aJKOTOJsl, HAPKOTHKOB,
KypeHus);

5) TpyaoBoro BocnuTaHus:



KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0OBATEIbCKON AEATENbHOCTH, OOILECTBEHHO
NI0JIE3HOM, TBOPYECKOU M APYTUX BUJAX JAEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHE€ B PEIICHUM MPAKTUYECKUX 3aJay COLMAIbHOW HANpaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K IMPAKTUYECKOMY H3YUYCHHIO Npo(eccuil pa3iIuyHOro pojaa, B TOM 4YMCJIE HAa OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)XXEHHUS K TPY 1y, JIOJSM TpyJla U pe3yibTaTaM TPYyAOBOM AEATEIbHOCTH;

TFOTOBHOCTM K OCO3HaHHOMY BbIOOpY MHJIMBUAYAJIbHOW TpaeKTOpUM o00Opa3oBaHus, Oynymieit
npopeccun M peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUY€TOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

9KOJIOTUYECKHU 11€J€CO00pa3HOro OTHOLIEHUS K HNPUPOJE KaK MUCTOYHHMKY CYIECTBOBAHUS KHM3HHM Ha
3emie;

NOHUMAaHHA TJI00ATBHOTO XapaKTepa HKOJOTHUYECKUX MPOOIIEM, BIUSHUSI SKOHOMUYECKUX TPOILIECCOB
Ha COCTOSIHME MPUPOIHON U COUUAIIBHOM CPEJIbL;

OCO3HaHMsI HEOOXOAMMOCTH HCIOJB30BAaHUS JIOCTMKEHUH XHMHUM JUIsl pelIeHHs BOIPOCOB
palOHaIbHOIO IPUPOIOIIOIB30BaAHNUS;

AKTHUBHOTO HEINpUATUA JIEWCTBUM, NPUHOCAIIMX Bpel OKPYKAIOIIEW NPUPOAHOW cpene, yMEeHus
IIPOrHO3UPOBATh HEOJArONpPUSATHBIE SKOJIOIMYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUH U
IIpel0TBpallaTh UX;

HaJIMYUs Pa3BUTOIO 3KOJOTMYECKOTO MBIIUIEHUS, DKOJIOTMUYECKON KYJIBTYpBI, OIBITA JEATEIbHOCTH
HKOJIOTMYECKOM HaIlpaBJIEHHOCTH, YMEHUSI PyKOBOJICTBOBATHCS UMU B MO3HABATEJIbHOM, KOMMYHUKaTUBHON
¥ COIMAJIbHOM MPAKTHKE, CIOCOOHOCTH M YMEHHS aKTUBHO IPOTUBOCTOSTH UCOIOTHN XeMOo(poOoHu;

7) BEHHOCTH HAYYHOI'0 IO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO pa3BUTHs HAyKHM M OOLIECTBEHHON
IIPAKTHKH;

NOHMMAaHUA CIeNU(UKH XUMHUHM KaK HayKd, OCO3HaHHUS €€ pojiu B (POPMHUPOBAHMM PAL[MOHAIBLHOIO
HAy4YHOTO MBILIUIEHUS, CO3JAHUU LIE€JOCTHOTO TMPEJCTABIECHUS 00 OKpY)KAIOIEM MHpPE KaKk O €IWHCTBE
OpUPOJBl U YEIOBEKa, B IO3HAHWUU MPHUPOTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpoOJeM COXpaHEHHs
IIPUPOHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0COO0OM 3HAUMMOCTH XHUMHUHU Ui COBPEMEHHOM UIUBWIM3alUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)KHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepHUaIbHOW KYJbTYpPHI, B
peLIeHUH TI00aJIbHBIX MPOOJIeM YCTOHYMBOTO pa3BUTHs YeJIOBEYECTBA — CBHIPHEBOM, SHEPreTHYECKOH,
NUILEBOM U SKOJIOTMYECKON Oe30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, 00ECIEYEHUH YCIOBHH YCIHEIIHOTO
TpyJa 1 SKOJOTHYECKH KOM(OPTHOH KU3HU KaXKJ0r0 WieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TpaMOTHOCTH: MOHHMMAaHUS CYIIHOCTH METOJIOB IO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJyyaeMble 3HAHUS JUIS aHadu3a U OOBACHEHHS
SBIICHUHM OKPYXAaOIIEro MHUpa M TPOUCXOAAUIMX B HEM M3MEHEHHUH, yMEHHs JenaTb OOOCHOBaHHBIE
3aKJIIOYEHHS HAa OCHOBE HAy4yHBIX ()aKTOB M HMMEIOIIMXCS JaHHBIX C LENbI0 MOJyYEHHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCMOJIb30BaTh XUMHMUYECKHE 3HAHUS Ui pelleHus npobiemM B
pEAIBHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K TO3HAHUIO, HCCIIEOBATENBCKOM AESITENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHHUH M0 XMMHUHU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3InYHbIX cepax mpodhecCHOHATBHON 1A TeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI



MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHUS TPOTPaMMBI MO XUMHH Ha YPOBHE CpEIHEro oO0mIero
0o0pa3oBaHMs BKIIOYAIOT:

3HauUMMbIe Ui (OPMHPOBAHHMS  MHPOBO33PCHHSI  OOYYAIOIIUXCS  MEKIUCIUILIMHAPHBIE
(MeXMpenMeTHbIE) OOIEHAYYHbIC TOHSATHS, OTPAXKAIOUIME IIEJIOCTHOCTh HAYYHOH KapTUHBI MHUpa W
cnenu(UKy METONOB IO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKaxX (Marepws, BEUICCTBO, dHEPTHS,
SIBJICHUE, TPOIIECC, CHCTEMa, HAy4YHbIM (aKT, TPHUHIHUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIoBaHNe, HAOIIOIeHIE, U3MEPEHHUE, IKCIICPUMEHT U JIpYTHE);

YHHBEpCaJbHbIE y4eOHbIC JeWCTBUs (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJIATUBHBIC),
oOecrieunBaromue (GopmupoBaHue (OYHKIHMOHAILHOW TPAMOTHOCTH UM COIMAJIBHOH  KOMIICTCHIIUH
00yyJarouxcs;

CIIOCOOHOCTh O0YYAIOIIUXCS HCIIOIB30BATh OCBOCHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKHEC
3HaHWS U YHUBEPCAJIbHbBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOW U COIMAIIbHON TPAKTHKE.

MertanpeqMeTHble  pe3ysbTaThl  OTPaXAKT  OBJAJCHUE  YHHBEPCAJIbHBIMH  YYCOHBIMH
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

IMo3naBaTe/bHbIE YHHBepPCcAIbHbIe yueOHbIe AeiicTBUSA

1) 6a3oBble JJOorn4ecKue AeHcTBHS:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTyalIU3UpOBaTh MPoOIIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

OTIpeNeNATh LENH JESATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPHH WX JIOCTHIKCHHS, COOTHOCHTH
Pe3yIbTAThI AESITEILHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHMHA MPUEMBI JIOIMYECKOI'O MBIIUICHHS: BBLACIATh XapaKTEpHbIE
NPU3HAKU TMOHATUH M yCTAaHABIMBAaTh MX B3aUMOCBSI3b, MCIIOJB30BaTh COOTBETCTBYIOIIME IOHATHS JUIS
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHMUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCU(UKAIIUH BEIIECTB U XUMHUYECKUX PEAKIIHNI;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCyXJeHHs (MHIYKTUBHBIEC, J€AyKTUBHBIC, IO AaHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIIHPOBATH BHIBOABI M 3aKIIFOUCHHUS;

NPUMEHSTh B TIPOIECCE TMO3HAHMS HCIOJIb3yeMble B XUMHH CHUMBOJHMUYECKHE (3HAKOBBIE) MOJICIH,
npeoOpa3oBbIBaTh MOJENbHbBIE IPEICTABICHUS — XUMHYECKHH 3HAaK (CHMBOJ) 3JIEMEHTa, XMMHYecKas
dopmyna, ypaBHEHHE XUMHUYECKOM pEeaKLUu — MPU pEeIIeHUN Yy4eOHBIX MO3HABATENbHBIX U MPAKTHUECKUX
3a1ad, TPUMEHSATh Ha3BaHHBIE MOEIbHBIC MPEICTABICHHUS JUISl BBIABICHHS XapaKTEPHBIX IPU3HAKOB
M3yYaeMbIX BEIIECTB M XUMHUECKUX PEaKIIN.

2) 0a30BbIe HCCIEI0BATEILCKHE TCHCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O TIO3HAHUS BELIECTB U XUMHUECKUX PEAKIINA;

GbopMyIHpOBaTh TENU M 3aJaud HCCIEIOBAHUS, HCIIOJIB30BaTh IMOCTABICHHBIE M CaMOCTOSITEIHHO
chOopMyIHpPOBaHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI /Il (POPMUPOBAHUS TUITOTE3bI
10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAJICTh HAaBbIKAMHM CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U MPOBEIEHUS YUCHUYECKUX DKCIIEPHUMEHTOB,
COBEPIICHCTBOBATh YMEHHS HAONIONATh 32 XOJOM IIPOIECCa, CaMOCTOSATENBHO ITPOTHO3HPOBATH €ro
pe3ynbTar, (GOpMYJIHpPOBAaTH OOOOIIEHUS ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH pPE3yJbTaTOB
UCCIIEIOBaHMsI, COCTABIIATE OOOCHOBAHHBINA OTYET O MPOAETIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOH MCCIIeJOBATEIbCKON M MPOEKTHON JesSTeNbHOCTH, HPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOJIOB pEIIeHHs MPAaKTHYECKUX 3a/ad,
NPUMEHEHHIO PA3JIMYHBIX METOIOB IIO3HAHWSL.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B PA3IMUYHBIX HCTOYHMKAX HHGOpMAlMKU (HAyYHO-TIOMYJApHAs JHUTEpaTypa
XUMHYECKOTO COZIEp)KaHusl, CIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHaTU3WpOBaTh HHOOPMAIIHIO
pa3nMuHBIX BUIOB U (opM TpeAcTaBlIEeHUs, KPUTHYECKH OLEHMBATh €€ JOCTOBEPHOCTb U
HEMPOTHUBOPEUUBOCTb;



(GopMyIMpOBaTh 3aNpOChl U MPUMEHATh PA3JIUYHbIE METOJBI MPU MOUCKE M OTOOpE HMH(pOpMAIUH,
HEOOXOIMMOM ISl BBIIOJTHEHUS yUeOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCHOIb30BAHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH U pa3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMabHYIO (hOpMy IpeacTaBieHUs MH(popMalMU (CXeMbl, rpadukH,
JarpaMMbl, TaOJIULBI, PUCYHKH U IPYTHE);

UCITIOJIb30BaTh HAy4YHBIH SA3BIK B KAayeCTBE CPEACTBA IpH pabOTe € XUMHYECKOW HH(OpMAaIHEn:
OPUMEHATh MEXNpeAMeTHble ((pu3nMuecKkue M MareMaTH4yecKue) 3HAaKMW W CUMBOJbBI, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOM TEMBbI B XO/I€ TUAIOTa W/UITU TUCKYCCUH, BBICKA3bIBATh
uaen, GOpMyITHPOBATH CBOU NIPEIOKCHHS OTHOCUTEIHHO BBITIOJTHEHHSI IPETIOKEHHON 3a/1a4H;

BBICTYNIaTh C  MPE3CHTAlMEH  pe3yJbTaTOB  IO3HABATCIBHOW  JICATEIBHOCTH,  IOJYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPHU BBIMOJHEHHUH XHMHUYECKOTO 3KCIICPHUMEHTA,
NPaKTUYECKON pabOThI IO MCCIICIOBAHUIO CBOMCTB U3yYaeMbIX BEIECTB, PEAIM3alUU YICOHOTO MPOCKTA, U
dbopMyIupOBaTh BBIBOJIBI MO PE3yJIbTaTaM IMPOBEAEHHBIX MCCICIOBAHUM MyTEM COTJIACOBAaHUS MO3ULIUNA B
X0J1€ 00CYXeHUsI 1 0OMEHA MHCHUSIMHU.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JedcTBUA:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYLIECTBIATh CBOIO MO3HABATENBHYIO NESTEIBHOCTD, OLPEeIsis e€
LeNu M 3a/laud, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh IpelaraeéMblii alropuTM
JeMCTBUI NPU BBINOJHEHWU YYEOHBIX M MCCIEOBATENIbCKUX 3a7ay, BbIOMpaTh HauOosee >PQPeKTHUBHBIN
CIoC00 MX pelIeHHsl ¢ yUETOM IMOJIy4EHHs HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEAKIUIX;

OCYILECTBIISATH CAMOKOHTPOJIb J€SITEIbHOCTH HAa OCHOBE CaMOAaHaIM3a U CAaMOOLIEHKH.

NPEJMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS HPOrpaMMBbl 110 XMMHUHU Ha yriyOJI€HHOM YpOBHE Ha ypOBHE
cpenHero obmero o0pa3oBaHUsl BKIIOYAIOT crieuuduueckue A ydyeOHOro mpeamera «XUMHsD HaydyHbIE
3HaHUS, YMEHUS U CIIOCOOBI NEHCTBUN 1O OCBOEHUIO, MHTEPIPETALMU U MPeoOpa3oBaHUIO 3HAHUH, BUJIBI
JeSITebHOCTH 10 MOJyYeHHIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUHN B pa3IMYHBIX YUEOHBIX CUTYyalUsX, a
TAaKXXE B pPCaJIbHBIX XKU3HCHHBIX CUTyalUAX, CBA3aHHBIX C xumueit. B nmporpamMme 1o XuMHUH HpCIMETHBIC
PE3YIBTATHI NPEACTABIICHEI 110 TOJaM U3YyUYCHUS.

10 KJIIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUS) OTpaXaroT:

c(OpMUPOBAHHOCTh IMPEJCTABICHUI: O MecTe M 3HAYeHHUM OPraHUYeCKOM XHMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ posii B 00eCNeYeHUH yCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPoOiieM
9KOJIOTUYECKOM, HPHEPreTHUecKOl M MUIIeBOM O€30MacHOCTH, B PA3BUTUM MEIUIMHBI, CO3/IaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB OSHEPTrUU, B OOECIEUEHUU PAIMOHATBLHOTO MPUPOIOTNOIH30BaAHUS, B
bopMUPOBaHUNM MHUPOBO33pEHUS] U OOUIeH KyJIbTypbl UElIOBEKa, a TAKXKE SKOJOTHYECKH OOOCHOBAaHHOIO
OTHONICHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpeIe;



BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroIlde IOHATUS —
XMMHUYECKHUH JIEMEHT, aTOM, PO M JIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOUTAIIN, OCHOBHOE
U BO30YXIEHHOE COCTOSHHUS aToMa, TMOpHUIM3alMs aTOMHBIX OpOHMTajei, MOH, MOJIEKYJa, BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIIEHHS, XMMUYECKas CBA3b, MOJb, MOJSIPHAs Macca, MOJISPHBIN
00BEM, YIVIEPOAHBIM CKeJleT, pyHKUMOHAIbHAs IPYIINa, pajuKkai, CTPYKTypHble (GopMyibl (pa3BEpHYTHIE,
COKpaIEHHBIE, CKEJIETHBIE), U30MEPUS CTPYKTYpHAs M MPOCTPAHCTBEHHAs (reéoMeTpuuecKasi, ONTUYECKas),
M30MEPBI, TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YIJIEBOJIOPOAbI, KUCIOPOJA- U a30TCOAEPKAIINE OPraHU4YECKUE
COEZMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHBI
(nepuogmveckuii 3akon . . MennaeneeBa, Teopusi CTpOCHHS OopraHuueckux BemiecTB A. M. Bytieposa,
3aKOH COXPAaHEHHUS MAacChl BELIECTB, 3aKOH COXPAHEHWsS W IPEBPALLEHUS SHEPrUU IMpPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XMMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JISKALIUE B
OCHOBE IOHMMAaHHS NMPUYUHHOCTH U CUCTEMHOCTH XMMUYECKMX SIBIICHHUH; MPEICTABICHHUS O MEXaHU3Max
XMMHUYECKHX pEaKkUui, TepMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSX HUX MPOTEKaHUs, O
B3aMMHOM BJIHMSHMM aTOMOB M TPYII aTOMOB B MOJIEKyJaX (MHAYKTUBHBIH W Me30MEpHbIH 3(deKTsl,
opuentanTsl | u |l pona); dakromornueckue CBEIACHUS O CBOMCTBAxX, COCTaBe, MOJIYYCHUH U OE30MacHOM
UCIIOJIb30BaHUM BA)KHEHIINX OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOM AEATEIbHOCTU 4YeNOBEKa,
OOIMX HAay4yHBIX MPUHLMIIAX XHUMHUYECKOrO IPOM3BOJCTBA (Ha IpHMEpe IPOU3BOACTBA METaHOJa,
nepepaboTKu HePTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTEpHbIE IPU3HAKU IOHATHUH, YCTaHABIMBAaThb MX
B3aMMOCBSI3b, HCIOJIb30BATH COOTBETCTBYIOILIME IOHSTUS IPU ONUCAHUU COCTaBa, CTPOEHHUS M CBOMICTB
OpPraHUYECKUX COCTUHEHUH;

c(OpMHUPOBAHHOCTh YMEHUI:

UCIOJIb30BaTh XHMMUYECKYI0 CHMBOJMKY JUIS COCTaBJICHMSI MOJIEKYJSIPHBIX UM CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BELECTB;

COCTaBJIATh yPAaBHEHMS XUMMUYECKHMX pPEAKUMH U pPaCKpblBaTh HUX CYLIIHOCTb: OKHMCIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLU MOCPEICTBOM COCTABJIECHHUS 3JIEKTPOHHOro OanaHca 3TUX peakluil, peakiui
MOHHOTO OOMEHAa IMyTEM COCTaBJIECHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YpaBHEHUM;

M3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYEeCKUX BELIECTB Il WUIIOCTPALUd UX XHMHUYECKOTOo M
IIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHHI: yCTaHABJIMBaTh MPHHAUICKHOCTh M3YUYEHHBIX OPIaHUYECKHUX BEIIECTB
[0 MX COCTaBy U CTPOEHUIO K OINpeAeNEéHHOMY KiacCcy/Tpyline COEJUHEHHWH, aBaTh MM Ha3BaHUS IO
cucremarndeckorr HomeHkiarype (IUPAC) wm mnpuBoaWTH TpUBHANBHBIE Ha3BaHHUS Ui OTICIBHBIX
npecTaBUTeNlell OpraHnYecKUX BELIECTB (STWIIEH, alleTUJICH, TOJIYOJ, TJHMIEPHH, STUJICHIIIUKOIb, (hEeHOI,
dopmanbaerus, aneTanbIeru, aleToH, MypaBbUHas KUCIOTa, YKCYCHasl KUCIIOTa, CTEApUHOBAs], OJIEHMHOBAs,
NaJIbMUTHHOBAS KUCJIOTHI, TJIUIUH, aJaHUH, MaJbT03a, PPYyKTO3a, AHUIINH, JUBUHWI, U30MPEH, XJIOPOIPEH,
CTHPOJI U ApYyTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUJ XUMHUECKOM CBSI3M B OPraHUYECKHX COEJMHEHUSX
(KOBaJIGHTHAasl U MOHHAS CBA3b, G- U T-CBSA3b, BOJOPOIHAS CBA3b);

c(OpMHUPOBAHHOCTh YMEHHUSI PUMEHSTH MOJIOKEHUS TEOPUU CTPOEHUSI OpraHUYeCcKHuX BemecTB A. M.
Bytneposa 1uist 00bsCHEHNS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PHU3UUYECKHE U XHUMUYECKHE
CBOMCTBA THUIMYHBIX NPEJICTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: AJIKaHOB,
IUKJIOAJIKAHOB, AJIKEHOB, aJIKa/IMEHOB, AJIKMHOB, apOMATHUYECKUX YTJIEBOJOPOAOB, CIIUPTOB, allbJETU]IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3()UPOB, KUPOB, HUTPOCOECAUHEHHH U aMUHOB,
AMHHOKUCIIOT, OENTKOB, YIJIeBOJOB (MOHO-, - U MOJHCAXapUA0B), WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXJy HHMU YPaBHEHUSIMU COOTBETCTBYIOUIMX XMMHUYECKUX PEAKLIUN C HMCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

C(OPMHPOBAHHOCTh YMEHMsI HOJATBEPXKJIAaTh HAa KOHKPETHBIX MPHUMEpax XapakTep 3aBUCHUMOCTHU
PEaKIMOHHON CITIOCOOHOCTH OPraHMYECKUX COSAMHEHHUH OT KPaTHOCTU M THIIa KOBAJCHTHOM CBS3U (G- U T-
CBSI3M), B3AUMHOTI'O BJIMSIHMSI aTOMOB U I'PYyIII aTOMOB B MOJIEKYJIax;



c(hOpMUPOBAHHOCTh yMEHHUS XapaKTepU30BaTh MCTOYHUKH YTIEBOJAOPOJHOTO CHIpbs (HEe(DTH,
MPHUPOJIHBIN ra3, yroib), CIOCOOBI ero nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOYKTOB MepepadoTKH;

c(OpPMUPOBAHHOCTh BIIAJICHHUSI CHUCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS —
HaOJIOJICHUH, U3MEPEHUHU, MOICIMPOBAHUH, DKCIIEPUMEHTE (PEaIbHOM M MBICJICHHOM) U YMEHUS PUMEHSATH
9TH 3HAHHUS;

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIC OTIEPAIIUU MBICITHTEILHOU JIEATEITPHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATHU3AIINIO, BBISIBICHHE TMPUYMHHO-CIICICTBEHHBIX CBSI3EH — IS
M3y4YEHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIMIL;

c(hOpMUPOBAHHOCTh YMEHHUM: BBISBIATH B3aUMOCBS3b XHMHUYECKHMX 3HAHUH C TOHATUAMH U
MPEJCTABICHUSIMA JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEIMETOB JJisi 0oJiee OCO3HAHHOTO IMOHWMAHHS
CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MUPA, UCIIOIb30BATh CUCTEMHBIC 3HAHUS IO OPraHUYECKON XUMUH IS
O0OBSCHEHHS M TIPOTHO3UPOBAHMS SIBJICHUH, HMEIONINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpMUPOBAHHOCTh YMEHUM: TMPOBOAWTH PACUYETHI MO XHUMHYECKUM (opMysiaM U ypaBHEHUSIM
XUMHUYECKHX PEaKIHWid C WCIOJIb30BaHUEM (PU3NYCCKUX BeTUYMH (Macca, 00BEM Ta30oB, KOJIHYECTBO
BEIIIECTBA), XapaKTEPHU3YIONIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: pPacu€Thl IO HAXOXKJICHUIO
XUMHUYECKON (hOpMYIIbI BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX DJIEMEHTOB, MPOIYKTam
CropaHus, IJIOTHOCTH Ta3000pa3HbBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH M OICHUBATH C TMO3UIUHU
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOM M IMPOU3BOJICTBEHHOW JESITEIIBHOCTH YEIOBEKa,
CBS3aHHOM C MepepadOTKOM BEILIECTB, HCIOJIB30BAaTh IMONYYCHHbIC 3HAHUS S NPUHATHS TPAMOTHBIX
pelieHuit TpoosieM B CUTyalUsX, CBA3AHHBIX C XUMHUEIH;

c(hOpMUPOBAHHOCTh YMEHHUI: CAMOCTOSITEILHO TUIAHUPOBATH M TPOBOJIUTH XUMUUECKHUI IKCTIEPUMEHT
(monmydyeHWe W W3Y4YEHHUE CBOWMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEaKIUHU YTIEBOAOPOJIOB
Pa3JIMYHBIX KJIACCOB W KHUCJIOPOJCOACP)KAIIMX OPraHUYECKUX BEUIECTB, PEIICHUE HSKCHEPUMEHTAIBHBIX
3a/1a4 MO PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIFOACHUEM IpaBUJI O€30I11aCHOTO OOpaIleHUs C
BEIIECTBAMH M JTAa0OpaTOpHBIM 000pyAoBaHUEM, (OPMYIHUPOBATHh IE€Nb HUCCIEJOBAHUS, MPEACTABIATH B
paznuuHOi opMe pe3yIbTaThl SKCIIEPUMEHTA, AaHATTM3UPOBATH U OIICHUBATH WX JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUI:

coOroAaTh MpaBuiIa SKOJIOTHUYECKH 11eJ1ecO00pa3HOro MOBEIECHUS B OBITY U TPYOBOU JESTEIHHOCTH B
LEJISAX COXPAaHEHHUsI CBOErO 3/I0POBbs, OKPYKAIOIIEH MPUPOIHOM Cpelbl U JOCTUKEHUS €€ yCTOMYMBOIO
pa3BUTHS,

OCO3HABaTh OMACHOCTh TOKCUYECKOTO JIEUCTBUS HA )KHBBIE OPTraHU3MbI ONPECIEHHBIX OPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIc nokazarens [TJIK;

aHAIM3UPOBATh 11eJeco00pa3HOCTh MPUMEHEHHUs OPTaHWYEeCKUX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKH 3PEHHSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATH IEICHAMPABICHHBINH TTOMCK XUMHUUYECKOU WH(OpMAIUU B
pa3MYHBIX UCTOYHHMKAX (HayyHas W y4eOHO-Hay4Has JHUTepaTypa, CpPEeACcTBa MaccoBOW WH(pOpMAIUH,
WNuTepHer u apyrue), KpUTHUECKH aHAIM3HPOBATh XUMHUYECKYI0 HHQpOpMAIMIO, MepepadaThiBaTh €€ u
HCITOJIH30BaTh B COOTBETCTBUH C TIOCTABJICHHOM y4eOHOM 3a1a4uei.

11 KJIACC

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUaIbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSIX |
MMO3HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE U 3HAYCHUH XMMHH B CHCTEME €CTECTBEHHBIX HayK U €€ PO B
0o0ecreueHn yCTOWYHUBOTO PAa3BUTHUS, B PEIICHUU MPOOIEM SKOJOTUYECKON, SHEPTETHUYCCKOW W MHIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JJaHUM HOBBIX MAaTEpHUAaJOB, HOBBIX HUCTOYHUKOB JHEPIHH, B
o0ecrnevyeHny paroHaIbHOTO MPUPOAOIIOIBE30BaHuUs, B (DOPMHUPOBAHIN MHUPOBO33PEHUS U OOIICH KYIbTYPHI
YEJIOBEKa, a TAKXKE IKOJOTHIECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON CpeIe;

BJIAJICHUE CHUCTEMON XHWMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIME TOHATHS —
XUMHYCCKHI DIIEMEHT, aToOM, SIPO aToMma, W30TOIbI, JJIEKTPOHHAs 000Jouka atoma, S-, P-, d-aTOMHBIE
opOUTa, OCHOBHOE W BO30YXKIEHHOE COCTOSHHUS aroMmMa, THOpHAM3alus aTOMHBIX OpOuTanel, HOH,



MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKas CBA3b (KOBaJICHTHAs,
WOHHAsl, MeTaJJIM4YecKas, BOJOPOJHAs), KpPUCTAUIMYECKass pemETKa, XUMHYECKas peakiusi, pacTBOp,
IIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs AUCCOLMALMS, CTENEHb AMCCOLMALNM, BOIOPOIHBIN
M0Ka3aTeb, OKUCIUTENh, BOCCTAHOBUTEIb, TEINIOBOM 3D PEeKT XUMUYECKOH peakluu, CKOPOCTb XUMUYECKON
peakiuu, XUMHYECKOE pABHOBECHE, TEOPUU M 3aKOHBI (TEOpPHUS SIEKTPOIUTUYECKON TUCCOLUAIUH,
nepuoanueckuil 3akoH JI.JMI. MenneneeBa, 3aKOH COXpaHEHHs MACChl BEIECTB, 3aKOH COXpPaHEHUsA H
IPEBpALCHHsS] SHEPruu IpU XHUMUYECKUX PEAKIUAX, 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH
JNEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE IOHMMAHMUS NPUYMHHOCTH M CUCTEMHOCTHM XUMUYECKHUX SBJICHUI; COBPEMEHHBIE
IPEJICTaBIEHNS O CTPOCHHUU BELIECTBA Ha ATOMHOM, MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YPOBHSIX;
IOPEJICTaBICHUS O MEXaHU3Max XUMHYECKMX pEaklUMi, TEPMOJAMHAMUYECKUX U  KHHETHYECKHX
3aKOHOMEPHOCTSAX HMX IPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHHM, pPACTBOpPax M AMCIEPCHBIX CHCTEMaXx;
(dakTosOrnyecKrue CBeICHUsI O CBOMCTBAX, COCTaBe, MOJYYEHUH U OE€30MaCHOM MCIOJB30BaHUU BayKHEHIIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOW AEATEIHHOCTH YEJIOBEKa, OOIIMX HAayYHBIX MPHHIUIAX
XUMHYECKOI'0 TPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUI: BBIABIATH XapaKTEpHbIE MPU3HAKM MOHATHUM, YCTAHABIMBATh HX
B3aUMOCB$I3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IMOHATHUS MPU ONUCAHUU HEOPraHUYECKHX BEIIECTB M UX
IIPEBPAILCHU;

c(OPMHPOBAHHOCTh yYMEHHUSI HCIIOJIIB30BaTh XHMHUYECKYI) CHMBOJIUKY JJIsi COCTaBICHHS (GOopmyl
BEIIECTB U YPABHEHUI XMMHUYECKHUX peakiuii, cuctemarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHbie
Ha3BaHUs OT/AEJIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OIIPENEIATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB
B COCJAMHEHUSX, BHUJ XUMHUYECKOW CBsS3U (KOBAJEHTHAs, HOHHAs, METaJNIM4yecKas, BOJOPOAHAs), THUII
KPUCTAJUIMYECKOM pelIETKA KOHKPETHOIO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHITH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BHJIa XMUMHUECKOH CBS3H U
TUNA KPUCTAUINYECKOM pemETkH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH MEXaHM3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U,

c(OpMUPOBAHHOCTh YMEHMI: KiIacCU(PUIMPOBATh: HEOPraHMYECKHE BEIECTBA IO HUX COCTaBy,
XUMUYECKHE PEAKIMM MO PA3JIMYHBIM IPHU3HAKaM (YUCITY M COCTAaBY PEarupyrolluX BEIIECTB, TEINIOBOMY
3¢ exTy peakiuy, U3MEHEHUIO CTeNEeHeH OKHUCIEHUsS 3JIEMEHTOB, 0OpaTMMOCTH, YYacTUIO KaTalu3aropa H
JPYTHE); CaMOCTOSATENbHO BHIOMPATh OCHOBAHMS M KPUTEPUU JUISl KJIACCHU(PUKAIUU M3y4aeMbIX BEIIECTB U
XUMHYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHMsI PAacKpbIBaThb CMBICI Hepuoauueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, OObSICHUTEIbHYIO U IPOTHOCTHUYECKYIO (DYHKINH;

c(OpMUPOBAHHOCTh YMEHMH: XapaKTEpPHU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB XUMHUYECKUX
3JIEMEHTOB TMEpPBOro—4eTBEPTOro mnepuonoB Ilepmoamyeckoir cucremsl .M. MenneneeBa, ucnonb3ys
TIOHSATHUS «QHEPTeTUYCCKUE YPOBHH», «IHEPTETHUECKUE TMOIAYPOBHU», «S-, P-, 0-aTOMHBIC OpOHTAIHY,
«OCHOBHOE€ U BO30YXIEHHOE SHEPreTUYECKHE COCTOSIHUS aTOMay; OOBACHITh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COEIMHEHMH 1o nepuojgaM u rpynmnam [lepuoandeckoit cucremst /1.
W. MenneneeBa, BaJeHTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHHUS HX 3IJIEKTPOHHBIX
000J104€K;

c(OpPMHPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUECKHE CBOICTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE TI'€HETHYECKON CBSI3U MEXIy HEOPraHu4eCKUMH
BEIIECTBAMH C TOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHA;

c(OPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTh: OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHi
MOCPEJICTBOM COCTaBJIEHUSI DJIEKTPOHHOIO OajaHca 3TUX peakiHif; peakiuii HOHHOTO OOMeHa MyTEM
COCTaBJICHUSI HUX TMOJHBIX M COKpaUIEHHBIX MOHHBIX YPAaBHEHMH; peakuuid TUApONIN3a; peakuui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMILJIEKCOB IIMHKA U ATFOMUHUSA );

c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUECKUX peakUuil ¢
Y4€TOM HX DHEPreTUYECKUX XaApaKTEPUCTHUK, XapaKTep HM3MEHEHMs] CKOPOCTHM XHMUYECKOM pPEaKIUH B



3aBUCUMOCTH OT pa3IM4YHbIX (PAKTOPOB, a TAKXKE XapaKTep CMELICHHs XWMHUYECKOTO PAaBHOBECHUS IOJ]
BIIMSHUEM BHEIIHUX Bo3nencTBul (npuHiun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh XHMHUYECKHE pEaKIM{, JIeXallue B OCHOBE
IPOMBIIIJICHHOTO TOJIyYeHHUs] CEpHOM KHCJIOTBI, aMMHaka, OOIIMe Hay4Hble HPUHLUIBI XUMHYECKUX
IIPOM3BOJICTB; 11€JI€CO00Pa3HOCTh IPUMEHEHHsI HEOPraHMUECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY ¢
TOYKH 3PEHUSI COOTHOILLIEHUS PUCK-TI0NIb3a;

c(OpPMHPOBAHHOCTD BJIA/ICHHUS CHCTEMOM 3HAHHI O METO/IaX HAyYHOTO MMO3HAHHUS SBJICHUNA PUPOJIBI —
HaOJI0IeHNe, U3MEpPEeHUe, MOJENUPOBAHUE, HKCHEPUMEHT (pEayIbHbI M MBICICHHBIN), HCIOJIb3YEMbIX B
€CTECTBEHHbIX HayKaX, YMEHUs IPUMEHSITh 3TH 3HaHUS [P SKCIIEPUMEHTAIbHOM HCCIIEIOBAaHUM BELIECTB U
Uil OOBSCHEHHS XWMHUYECKUX SBICHUH, HMEIOIMX MECTO B NPUPOAE, MPAKTHUECKOW eATETbHOCTH
YeJIOBEKA U B IIOBCEIHECBHOM KU3HMU,

Cc(OPMHPOBAHHOCTh YMEHUS BBIABIATH B3aMMOCBSI3b XHMHUYECKHUX 3HAHUH C MOHATUSAMH U
IPEICTAaBICHUAMU JAPYTUX €CTECTBEHHO-HAY4YHbIX IIPEIMETOB il 00jJee OCO3HAHHOI'O ITOHHMAaHMs
MaTepUaIbHOrO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS MPOBOJAUTH PACUEThl: C HCIOJb30BAaHUEM IOHATUI «MaccoBas J0JIs
BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLIEHTPALMs»; Macchl BeIleCTBa MM 00bEMa ras3a 1o U3BECTHOMY
KOJINYECTBY BELIECTBA, Macce WJIM O0bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKLUU BEIIECTB; TEMJIOBOTO
apdexTa peakiuu; 3HAYCHHS BOJOPOJHOTO IIOKA3aTelisi PAacTBOPOB KHUCIOT W INENOYEH C HM3BECTHOM
CTENEHbIO JUCCOLMALINU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IMPOAYKTa pEakUWH, €CId OIHO U3
HCXOJIHBIX BEILECTB JIaHO B BUJIE PACTBOpPA C ONpeAeIEHHON MacCOBO 10J1el paCTBOPEHHOTO BELLIECTBA UIIH
JTaHO B U30BITKE (MMEET MPUMECH ); 10JIM BBIXOA IPOAYKTA peaKuH; 0ObEMHBIX OTHOLLICHUN I'a30B;

c(OpMUPOBAHHOCTh YMEHMI: CAMOCTOSTEIBHO TUIAHUPOBATH U MPOBOJUTH XUMUUECKUN 3KCIIEPUMEHT
(mpoBeneHUE peakUMi HMOHHOrO OOMEHa, MOJATBEP)KJIEHUE KAaueCTBEHHOTO COCTaBa HEOPraHMYECKHX
BEILIECTB, OIpEJENEHHE Cpelbl PacTBOPOB BEINECTB C IOMOUIbIO HMHJMKATOPOB, H3yU€HHE BIUSHUS
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHMYECKON peaKlUy, peleHHe SKCIEPUMEHTAIbHBIX 33/1a4 110 TeMaM
«Metamuney u «Hemertamib») ¢ coOnoJieHMeM MpaBuil 0€30MacHOro oOpallleHHs € BELECTBAMU U
nabopaTopHBIM 000pyI0BaHUEM, (POPMYIMPOBATH 11E€7b UCCIEAOBAHUS, IPEICTABIATh B Pa3IMUYHON (hopme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIIU3UPOBAThH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHUH: cOOJIONAaTh NpaBWiIa [OJIB30BAaHUS XHMHYECKOH Tocynod u
7a00paTOpHBIM 00OpYZOBaHHEM, OOpallleHHs C BELIECTBAMU B COOTBETCTBUUM C MHCTPYKIMSIMHU II0
BBITMIOJTHEHUIO JIA0OPATOPHBIX XMMHUUYECKUX OIBITOB, IKOJIOTUYECKHU 1€I1€CO00Pa3HOro MOBEAEHUS B ObITY U
TPYJOBOW JAESITENBHOCTH B ILEJSAX COXPAaHEHUS CBOETO 3/I0pPOBbS, OKpPY)KAlOIIEeW HPHUPOIHON cpenbl U
JOCTHKEHUSI €€ YCTOMYMBOIO pa3BUTHs, OCO3HABaThb OINACHOCTb TOKCHMYECKOIO JEWUCTBUS Ha IKUBBIC
OpraHU3MBbl ONPEJEIIEHHBIX HEOPTAaHNYECKUX BEILECTB, IOHMUMas cMblca nokaszarens 1TIK;

c(OpMHUPOBAHHOCTh YMEHUII: OCYILIECTBIIATH L[EJIEHANIPABICHHBIN MOMCK XUMHUYECKONH MHPOpMAIK B
pa3IUYHBIX HCTOYHUKAX (HayyHas U Yy4yeOHO-Hay4Has JUTEepaTypa, CpeicTBa MacCcoBOM HHpopmanuu,
WnTepHer u apyrue), KpUTHUYECKH aHAIU3UPOBATh XHMHUYECKYIO0 HH(pOpMaluio, nepepadbaTeiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUHU C ITOCTABJICHHOHN yueOHOH 3a/1aueid.
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