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MNOACHUTEJIbHAS 3AIINCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHON 00pa30BaTENbHOM HPOTPaMMBI CPEIHEro OOILIETo
obpazoBanust (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojgaBanus y4eOHOTo mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit denepaiinu, peaau3yrOIIUX OCHOBHBIE 0O0pa3oBaTelbHBIC TPOTPAMMBI, U
OCHOBHBIX MOJ0KeHUH «CTpareruu pa3putusa BocnutaHus B Poccuiickoin ®enepannu Ha nepuon 10 2025
rona» (Pacnopsbkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUS»

OcHOBY MOAXOAOB K pPa3padOTKE MPOrpaMMbl 10 XUMHUH, K OINPEAENICHUI0 OOLIeH CTpaTeruu
00y4YeHHs, BOCIIUTAHUS U PA3BUTHS, OOYUYAIOMIMXCS CPEeCTBAMU yuyeOHOro npenmera «Xumus» i 10-11
KJJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM  KoHUentyaiabHble mnojoxeHus PIOC COO o
B3aUMOOOYCIIOBIIGHHOCTH LW, COAEp)KaHMs, pe3yJbTaToB OO0ydeHMs U TpeOOBaHHUH K YpPOBHIO
[IOJITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IOJy4aeMOE€ BBITYCKHUKAMHU O00I1e00pa3oBaTeIbHON OpraHu3alNH,
SBJISICTCS HEOThEMJIEMON 4acThio UX 00pa3oBaHHOCTH. OHO CIIY’KUT 3aBEpIIAIOIINM 3TAalloM peaau3aliy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LIEHHOCTEH, MNPHUCYIIUMX ILIEJOCTHOW CUCTEME
XUMHAYECKOTO 00pa3oBaHMsA. OTH IICHHOCTH KacaloTCs IO3HAHHWS 3aKOHOB MPUPOIBI, (HOpMUPOBaHHS
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YeJIOBEKa, a TAaKKE HIKOJOTHYECKH OOOCHOBAaHHOTO OTHOILICHHS K
CBOEMY 3JI0pOBbIO M IIPUPOJHOM cpese. Peanuzyercss xumuueckoe oOpa3oBaHue 00YyYarOLIMXCS HA YPOBHE
cpeaHero oOuiero odpa3oBaHUsl CPEJACTBAMHU yYEOHOro mnpenmMeTra «XUMHs», COAEp)KaHUE M IOCTPOEHUE
KOTOPOIo OIpe/iesieHbl B IpOorpaMMe N0 XMMHUU C Y4€TOM cHelM(PUKM HAyKd XHUMHUM, €€ 3HaueHHs B
MO3HAHUM MPUPOABI U B MaT€pUAIIbHOMN JKU3HM OOILECTBA, a TaKXKe C y4ETOM OOIIMX Iiesiel U MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbI cpenHero oomiero obpasoBanus B Poccuiickoii
denepanuu.

XuUMHsL Kak DJEMEHT CHCTEeMBbl €CTECTBEHHBIX HAayK HUIpaeT ocoOyl pOJb B COBPEMEHHOM
UMBUIM3AlMM, B CO3JaHUM HOBOM 0a3pl MaTepuanbHOM KyiabTypbl. OHa BHOCUT CBOM BKIaa B
(GbopMHpOBaHHUE pALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IEJOCTHOIO IpeACTaBiIeHUs 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE NMPHPOJBI U YeIOBeKa, KOTopoe (opMupyercs B XMMUU Ha OCHOBE
MIOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHMS B3aMMOCBSA3M MEXAY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C IPYrUMH €CTECTBEHHBIMU HayKaMH, XMMUsS CTajla HEOThEMIJIEMOM YacThIO
MHUPOBOU KYJIbTYPbI, HEOOXOAUMBIM YCIOBHEM YCIIEUIHOTO TpyJa W JKU3HM KaKJOro 4jeHa OOIIecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3MJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOIMI HalpaBjieHa Ha pEIICHUE
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOW, DHEPreTHYECKOM, MHUIIEBOMH,
HKOJIOTMUYECKOM 0€30MaCHOCTH U OXPAHBI 3710POBbSL.

HEJN U3YYEHUSA YYEBHOTI'O IIPEJIMETA «XUMMUS»

B cooTrBeTcTBHM ¢ OOIIMMHU HENSIMH U HPUHIMIIAMH CpeAHEro olImiero oOpa3oBaHUs COJEpKaHUE
npenMera «Xumusi» (10—11 kiaccel, 6a30BbI ypOBEHb U3yU€HHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYIBTYPHYIO TMOJATOTOBKY OOYyYaIOIMMUXCs, HEOOXOTUMYIO UM Il BBIPAOOTKHM MHPOBO33PEHUYECKUX
OPHEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B KHU3Hb COLMYMA, MPOJOIDKEHHs OOpa30BaHMs B pa3IMYHBIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBngomuMy  mipeaMeTa «XuMus» ABISIOTCS 0a30Bble Kypchl — «OpraHudeckass XUMUS» H
«O0mas 1 HeopraHUYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpKAHUS KOTOPBIX SIBJISIOTCS OCHOBBI

0a30BOM HAYKH: CUCTEMa 3HAHMI 10 HEOPTAHUYECKOW XMMHH (C BKIIFOUEHHEM 3HAHUI U3 0OIIeH XUMUHN) U
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opranndeckoit xumuu. GopmMupoBaHue JaHHON CHCTEMBl 3HAHWUW TPHU U3YYCHHH TMpeaMeTa 00eCTieUrBaET
BO3MOYXHOCTh PACCMOTPEHHUS BCETO MHOTOOOPAa3Ms BEUIECTB HA OCHOBE OOIIMX MOHSTUN, 3aKOHOB U TEOPHIA
XUMUHU.

Crtpykrypa comepkanus KypcoB — «Opranudeckas xumus» u «OOIIas ¥ HeopraHudecKas XUMUSD)
chopMupoBaHa B MporpaMme o0 XMMUU Ha OCHOBE CHUCTEMHOT0 MOJIX0/a K U3yYEHHUIO yueOHOro MaTtepuala
u 00ycCJOBJIiEHA MCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha ONPEACNEHHBIX TEOPETUUYECKUX
ypoBHsix. Tak, B Kypce OpraHM4ecKOod XHUMHUHU BELIECTBA PACCMATPUBAIOTCA HAa YPOBHE KJIIACCHUECKOMN
TEOpUU CTPOEHHUS OPraHUYECKUX COEIUHEHUI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M AIIEKTPOHHBIX
MpeJICTaBICHU 0 cTpoeHuu BemecTB. CBeeHus 00 U3ydaeMbIX B Kypce BeUIecTBax JAr0TCs B Pa3BUTUU —
OT YIJIEBOJOPOJOB /10 CJIOXHBIX OMOJOTMYECKH aKTHUBHBIX COEIMHEHUH. B Kypce opraHuueckoil Xumuu
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpPBOHAYAIbHBIC
NPEJCTABICHUS O XUMHUYECKOW CBSA3H, KIACCU()UMKALMOHHBIX MPU3HAKaX BELIECTB, 3aBUCHMOCTH CBOICTB
BEIIECTB OT X CTPOEHUS, 0 XUMUYECKOMN peakluu.

[Tox HOBBIM YIJIOM 3peHUs B MpeaMeTe «XuMus» 0a30BOr0 ypOBHS pacCMaTpUBAETCS U3yUYEHHBINH Ha
YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUS TEOPETUYCCKUN Marepuay U (HaKTOJIOTHUYECKUE CBEICHUS O
BELIECTBAaX W XMMMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHM4ecKas XUMUS»
oOydarolmuMcsi MPEJOCTaBIsAETCSI BO3MOXKHOCTH OCO3HAaTh 3HAUYEHHE TEPUOJAMYECKOTO 3aKOHa ¢
OOIIETEeOPETUYECKUX M METOAO0JIOTMYECKHUX MO3UIUH, TIy0)Ke MOHSATh UCTOPUUECKOE M3MEHEeHHe (DyHKIUH
ATOTO 3aKOHA — OT 0000IIAIOMIEH 10 00BICHAIONMIEH U TIPOTHO3UPYIOIIEH.

Enunnas cucrema 3HaHMM O BaXXKHEWIIMX BEHIECTBaX, MX COCTAaBE, CTPOEHUH, CBOMCTBaX U
NPUMEHEHUH, a TaKKe O XUMUYECKHUX pEeaKIMsX, HUX CYIHOCTHU M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonnserca B kypcax 10 u 11 kimaccoB aneMeHTaMH COAEPIKaHUS, UMEIOUIUMH KYJIbTYPOJOTHYECKUI U
MPUKJIAHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3M XUMHMHU C JPYTHUMU HayKaMH,
pacKpbeIBalOT €€ pojb B IO3HABATEIBHONH W TPAKTUYECKOH JESTETHbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPUITIOKEHUI XUMUH,
MTOMOTAIOT BBIMMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX
C XUMHEU, KPUTHYECKU OCMBICIIUBATh MHPOPMALIMIO U TPUMEHSTH €€ JJIs TOTOJHEHUs 3HAHUN, pelieHus
MHTEJJIEKTYaJIbHBIX U 3KCIEpUMEHTAbHBIX MCCIEeN0BAaTENIbCKUX 3a7ad. B 1enom conepikanue ydeOHOTro
npenMera «XuUMHUs» JAHHOTO YpPOBHS HM3yU€HHUS OPUEHTHPOBAHO Ha (OPMHUpPOBAHUE Y OOyYaAIOLTUXCS
MHPOBO33PEHYECKON OCHOBBI JIsl TOHUMaHUs (UmocoCckux UAeH, TakuxX Kak: MaTepuaibHOe €IUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM,
MMO3HABAEMOCTh TMPUPOJIHBIX SIBIEHUN MYTEM JKCIIEPUMEHTA M PEIICHHS MPOTHBOPEUUN MEXTY HOBBIMU
dbakTaMd M TEOPETHMUYECKUMHU TPEANOChUIKAMHM, OCO3HAHUE POJH XHMHHM B PEIICHUH SKOJOTHYECKHX
npobiem, a Takke npodsieM cOepekeHNs SHEPreTUIECKUX PECYPCOB, ChIPhS, CO3aHUsl HOBBIX TEXHOJIOTHHA U
MaTepUasoB.

B mnnane pemeHus 3amady  BOCIUTAHUS, DPA3BUTUS U COLMAIU3aLUU OOYYaIOUIUXCS TPUHATHIE
MPOrpaMMoOil 0 XMMHH MOJIXO0/IbI K ONPEACIICHUIO COIEPKAHUS U IOCTPOCHUS TPEIMETA MPEyCMaTPUBAIOT
(dbopMUpOBaHNE YHUBEPCAIbHBIX YYEOHBIX NEHCTBUI, UMEIOIMNX 0a30BO€ 3HAYCHHE JUTSI Pa3UYHBIX BHUJIOB
NEeSTeIbHOCTH: pelleHuss MpoOjeM, IMOMCKa, aHaiu3a M 00paboTKM HH(POpMAIUH, HEOOXOIWMBIX IS
MPUOOpPETEHUs OMbITa MPAKTUYECKON U HCCIEeI0BATENIbCKON AESITeIbHOCTH, 3aHUMAIOIEel Ba)KHOE MECTO B
MO3HAHUM XUMHUH.

B mpakTtuke npenoaaBaHus XMMUHU Kak Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, TaK M HA YPOBHE
cpenHero obmero oOpa3oBaHHS, NMPU ONPEIEIECHUU COJAEP>KATEIIbHON XapaKTepUCTUKU Iiesied H3ydeHUus
IpeMeTa HallpaBJIEHUEM MEePBOCTENIEHHON 3HAUMMOCTH TPAaJUIMOHHO NMPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHYECKON HAayKH KaK 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, TPAKTUIECKON ESTEIHHOCTH YeNIOBEKa U
KaKk OJHOTO M3 KOMIIOHEHTOB MHUpPOBOM KynbTypbl. C METOAMYECKOM TOUKH 3PEHMsS] TaKOW MOAXO0A K
OTIpe/ICTICHUIO 1eNIel 3YUeHHUs MTpeIMEeTa SIBJISIETCS BIIOJIHE OMPAaBAaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMH IENIMU M3Y4eHHs MNpeamera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABISAIOTCSI:

e (opmupoBaHUE CHCTEMBl XMMHYECKUX 3HAHWUU KaK BaKHEUIEH COCTABISIONICH €CTeCTBEHHO-
HAy4YHOU KapTUHBI MUPa, B OCHOBE KOTOPOH JIeKaT KIFOUYEBBIC MOHATHS, PYHIAMEHTAIBLHBIC 3aKOHBI
U TEOpUM XUMHHU, OCBOCHHME SI3bIKa HAyKH, YCBOCHHME M IMOHMMAHHUE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MUPOBO33PEHYECKOTO0 XapaKTepa, O3HAKOMJIEHHME C HUCTOpUEH UX pa3BUTHS U
CTaHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MMO3HAHUS BEIICCTB M XUMUYCCKUX
peakuuii, HEOOXOAMMBIX [UIsl MPUOOPETEHHS YMEHHM OPHEHTUPOBATbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKONU U MMOBCEIHEBHOMN KU3HU;

® Dpa3BUTHE YMEHHMHA M CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOJIOACHHWEM U OOBSICHECHHEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOIIOICHIEM ITPaBUi 0€30MacHOr0 00PAICHHUs C BEI[ECTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHKA 1eJIed U 3a/1a4 U3Y4YEeHMsl [IPEMETa B IPOrpamMmme
M0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPHUTETAMU B CHCTEME CPEIHETO
obmiero oopazoBanus. CerogHs B IperogaBaHuy XUMHH
B Ooupmield cTeneHW OTHAETCS TPEANOYTEHHE IPAKTUYECKON KOMIIOHEHTE COAEp)KaHUs oO0ydeHus,
OPHEHTUPOBAHHON Ha TOATOTOBKY BBIMTYCKHHKA O0IIE00pa3oBaTENbHONW OpPraHM3ALMH, BIAICIONIIETO HE
HAaOOpOM 3HaHHWM, a (QYHKIMOHAIBHONW TPAaMOTHOCTBIO, TO €CTh CIIOCO0OAMH U YMEHHUSIMH AaKTHUBHOTO
MOJIy4eHUsl 3HAHUN U PUMEHEHUS UX B PEaTbHOM KU3HU JJIsl PEeIICHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TMM npu u3yueHuu npeaMera «XuMus» JOMUHHPYIONIEe 3HAUCHHUE MPUOOPETAIOT TaKue
LeJIM M 33/1a4M, KaK:

ajanrtanus OOy4aromMXcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIETOCS MHpPa, (HOpMHUpPOBaAHHE
UHTEJUJIEKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMoo0Opa3oBaHHUIO,  COTPYAHHYECTBY,
CaMOCTOSITEIIbHOMY TIPHHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HECHHBIX CHTYAIIMsIX, CBA3aHHBIX C
BEIIIECTBAMH M MX TPUMEHEHHEM;

dbopMupoBaHHEe y OOYYarOMIMUXCS KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMH), WMEIOLINX
YHHUBEpPCATbHOE 3HAYCHHE IS Pa3MYHBIX BHJOB JAESITEIBLHOCTU: PEIICHUs MpoOyieM, TOUCKa, aHAIHu3a U
o0paboTku HH(pOpMaMK, HEOOXOAMWMBIX IJs NMPHOOPETEHUs ONbITa JAEATEIbHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B TMO3HAHMM XMMHH, a TaKXKe JJs OLEHKH C IMO3ULUN 3KOJOTHYecKoW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MIPUPOIHYIO CPENy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEIIEKTYyadbHbIX UM TBOPUYECKUX CIOCOOHOCTEH
00yyaroluMXxcs: CIOCOOHOCTH CaMOCTOSATENBHO MPUOOpETaTh HOBbIE 3HAHUS MO XUMHUU B COOTBETCTBHM C
KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUU IS MTOUCKA U
aHanM3a y4eOHOW U HayYHO-TIOMYJISPHON HH(POPMAITUN XUMHUYECKOTO COIePIKAHMUS,

dbopMupoBaHHEe U pa3BUTHE Y OOYYAIOMIMXCS AacCOIMATUBHOTO U JIOTUYECKOTO MBINIICHHUS,
Ha0JI0/1aTeIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, MpPH
MJITAHUPOBAHUH M MPOBEJICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOYYarOIMUXCS YOeKAEHHOCTH B TYMAaHUCTHYECKOW HAIMpPABICHHOCTH XUMHUH, €€
BXHOW POJM B PEHICHHH TJIOOANBHBIX MPOOJEM palMOHAIBHOTO MPUPOJIONOIb30BAHMS, MOMOTHEHUS
SHEPreTHYECKUX PECYPCOB U COXPAHEHMSI MPUPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOI0
OTHOIIECHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TaKK€ MPHUOOPETEHHUs OMbITAa UCIOIb30BAHUS MOTyYEHHBIX
3HAHUU I TPUHSITHSI TPAMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

MECTO YYEBHOI'O ITIPEJIMETA «XUMMUS» B YYEBHOM IIVIAHE
B y4yebnoM mmane cpemHero ooOmiero oOpa3zoBaHHs MpeaMeT «XuMus» 0a30BOTO YPOBHSI BXOJIWT B
COCTaB MpeIMeTHOH o0nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.



OO1iee yuciIO 4acoB, OTBENEHHBIX ISl M3YYEHMs] XMMHH, Ha 0a30BOM YPOBHE CPEIHEro 0OIero
o0Opa3oBaHms, COCTaBIsACT 68 YaCOB:

B 10 xiacce — 34 gaca (1 gac B Hezen),

B 11 knacce — 34 yaca (1 yac B Hezelnto).

OIMUCAHHUE HEHHOCTHbBIX OPUEHTHPOB COAEPKAHUSA YYEBHOI'O IPEIMETA

[leHHOCTHBIE OPHEHTUPHI Kypca XMMHH B IIKOJE OMPEICISIOTCS CIeNn(DUKON XMUMHH KaK HayKH.
[ToHsATHE «IIEHHOCTH» BKJIIOYAET €IWHCTBO OOBEKTUBHOTO (CaM OOBEKT) M CYOBEKTUBHOIO (OTHOIICHHUE
CyObeKTa K OOBEKTY), MOITOMY B KadeCTBE IIEHHOCTHBIX OPHCHTHPOB XHMHUYECKOTO OOpa3oBaHUs
BBICTYIIAIOT 00BEKTHI, U3y4aeMbIC B Kypce XMMHH, K KOTOPOMY Y 00yJarommxcs GopMUpyeTcs [ICHHOCTHOE
oTHomIeHue. [Ipu 3TOM BeIyIIyr0 POJIb WUIPAIOT MO3HABATCIIbHBIC IICHHOCTH, TaK KaK JAHHBIA y4eOHBIH
MpeIMeT BXOTUT B TPYIITY MPEAMETOB MO3HABATEILHOTO IMKJIA, TJIABHAS LIEJh KOTOPBIX 3aKIIOYACTCS B
W3YYCHHUH TTPUPOJIBIL.

JIMYHOCTHBIE, METAITPEJJMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O KYPCA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYUYAIOIIMMUCS MPOrpamMm
cpemHero oomero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM M MTPEAMETHBIM). HaydHO-MeTo InYecKoi
OCHOBOM1 /1 pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI MIPOrPaMM CpeAHEro o0miero oopa3oBaHus
SBJIIETCSI CUCTEMHO-/1€ATEeIbHOCTHBIH MOAXOI.

B COOTBETCTBHHM C CHCTEMHO-JCATEIILHOCTHBIM IOAXOJOM B CTPYKTYypE JIMYHOCTHBIX PE3YJIbTATOB
OCBOGHUS TpenMera «XWMHS» Ha YpOBHE CpEIHEro oO0Imero oOpa30BaHUS BBIJACICHBI CIIEAYIONINE
COCTaBJISIOIIHE:

OCO3HaHHE OOYYAIOUIUMHCS POCCHMCKOM TpaXTAHCKOW HWACHTMYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH W CAMOOTIPE/ICIICHHIO;

HaJIMYMe MOTHUBAIUN K O0YYCHUIO;

I[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TMYHOCTH Ha OCHOBE KJIFOYEBBIX [[EHHOCTEH U
HCTOPUYECKHUX TPATUIUil 0a30BOI HAYKH XUMHUH,

TOTOBHOCTh M CITOCOOHOCTh OOYYarOIIMXCsS PYKOBOJICTBOBATHCS B CBOCH JIEATEIBHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, TIPUCYIITUMHU TICIOCTHON CHCTEME XHMHUECKOTO 00pa30BaHHS,

HaJIW4Yue TPABOCO3HAHUS DJKOJIOTUYECKOW KYIbTYphl M CIIOCOOHOCTHM CTaBUTh II€IM U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHHUS TpeaMeTa «XUMUS» JIOCTHTAIOTCS B EAMHCTBE YYeOHOU W
BOCITUTATEILHOW JIEATEIPHOCTH B COOTBETCTBHHM C TYMAaHHCTUYCCKUMH, COIMOKYJIBTYPHBIMH, JTYXOBHO-
HPABCTBEHHBIMHU [IEHHOCTSMHU U HJI€ATTAMU POCCUMCKOTO IPAXKIAHCKOTO OOIIEeCTBA, MPUHSATHIMUA B OOIIIECTBE
HOpPMaMH W TIpaBWJIAMHU TIOBEJIEHUS, CIOCOOCTBYIOIIMMH TpOIlecCCaM CaMOTO3HAHMS, CaMOPa3BUTHS H
HPABCTBCHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUJaAFOIUXCSI.

JIMIHOCTHBIE PE3ybTaTBl OCBOCHUS IMpeaMeTa «XHUMHS» OTpakaroT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATENBHON M MPAKTUYECKON JEATEIHHOCTH 00YyJarOIIUXCS
M0 pean3aliy MPUHATHIX B 00IIIeCTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs OOYYAIOIINMHUCS CBOUX KOHCTUTYIIHOHHBIX TIPAaB M O0S3aHHOCTEH, YBOKEHUS K 3aKOHY H
MIPABOTIOPSIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMaX U MPaBUIaX MEKINIYHOCTHBIX OTHOIICHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOI TBOPYECKOW NEATENBHOCTH MPU CO3JaHUU yYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 3344, BHIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI APYTUX MPH
aHaJIM3€e Pa3IMYHbIX BUJOB YU€OHOU NEATEIHHOCTH,

2) NaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclleJIUI0 OT€YECTBEHHON XUMHUU;

YBOKEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUHM W MPAKTUYCCKOTO TMPUMEHEHHS XHUMUH,
OCO3HAaHHUs TOTO, YTO JOCTIDKCHUS HAYKH €CTh Pe3yibTaT JJIUTEIbHBIX HAOMIOACHMA, KPOMOTIUBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpeca U IO3HAaBATEJIbHBIX MOTHBOB B MOJYUYEHHUU U IMOCIEAYIOIIEM aHaiu3e HUHGOpMaluHU O
MEPEIOBBIX JOCTIKCHUSX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OILICHHMBAaTh CUTYyallMH, CBSI3aHHbIE C XUMHUYECKHUMH SIBICHUSIMH, WU TPUHUMATDH
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TIOBE/ICHUE M MTOCTYIIKH CBOMX TOBAPHIICH C MO3UIUN HPABCTBEHHBIX H
MIPABOBBIX HOPM U OCO3HAHHUE MOCTEACTBUI ITUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAHUS IIEHHOCTEH 3I0pOBOro M 0€30MacHOro odpas3a >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 37I0POBBIO;

coOroieHusl MpaBuil 0e30MacHOro OOpalleHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM XU3HU U B
TPYIOBOU AESITENbHOCTH;

MOHVMAHHS I[ICHHOCTH MPaBWJI HHIWBHIYAJLHOTO ¥ KOJUICKTUBHOTO O€30MacHOro IOBEICHHS B
CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U YKU3HU JIIOJICH;

OCO3HaHUs TOCJEACTBUNA M HENMPUSTHUS BPEIHBIX MPUBHIUEK (YMOTPEOICHUs aKOTOJsl, HAPKOTHKOB,
KypeHHs);

5) TpyaoBOro BociuTaHMsA:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIICIOBATEIILCKON JESITEILHOCTH, OOIIECTBEHHO
TMIOJIE3HOM, TBOPUECKOHN U IPYTUX BUIAX JESATEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE y4acTHE B PELICHUH MPAKTUUYECKUX 3a7au COIMATBHOW HANpaBICHHOCTH (B
pamMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPaKTHICCKOMY M3YICHHIO TIPOPECCUi pa3IMIHOrO POJia, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHM 110 XUMUHU;

YBXKEHHUSA K TPYIY, JIOASIM TPYyJa U pe3yibTataM TPYA0BOM e TENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHIYAJIbHOM TpaeKTOpHH o0Opa3oBaHus, Oymymiei
npodeccun W peanu3aliil  COOCTBCHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) ’3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTHYECKH 11e71eCO00pa3HOro OTHOMICHUS K MPHUPOJIe, KaK HCTOYHHUKY CYIISCTBOBAHUS >KM3HU HA
3emie;

MMOHUMAaHHUS TJI00AILHOTO XapakTepa HKOJIOTHUECKUX MPOOIeM, BIUSHUS IKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHHE MIPUPOAHON U COIMATILHOMN CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH WCIOJB30BAHUS JOCTHKCHHH XUMHUHU JUJII  PEHICHUS BOIPOCOB
PaIMOHAILHOTO MTPUPOIONIOB30BAHNS;

AKTUBHOTO HEMpUATUS ACHCTBHIA, MPUHOCAIINX BpEA OKPYXKAIOUIEH NPUPOTHOW cpene, yMEHHUS
MPOTHO3UPOBATh HEONArOMPHATHBIE HKOJOTMYECKUE TMOCIEACTBUS MPEANPUHIUMAEMbBIX JCUCTBUNA H
MpPeoTBPALIATh UX;



HaJIM4YUs PA3BUTOIO SKOJOTHYECKOIO MBIIIJICHHS, SKOJIOTMYECKON KYJIBTYPBI, OIBITA JESATCIBHOCTH
9KOJIOTMYECKOHN HAIIPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI MU B ITO3HABATEIbHON, KOMMYHUKATUBHOU
U COIIMAJIbHON MPAKTUKE, CIIOCOOHOCTH ¥ YMEHHUS aKTUBHO IPOTUBOCTOSATH UJCOIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
OO0I1IECTBEHHOH NMPaKTHKH;

MOHMMAaHMs CHENU(PUKA XMMUU KaK HayKd, OCO3HaHUS €€ poyid B (POPMHPOBAHUU PAIOHAIBLHOTO
HAay4YyHOTO0 MBIIUIEHUS, CO3JaHUU LIEJIOCTHOIO IpEACTaBIEHUS 00 OKpY)KaloIleM MHUpE KaKk O €IAMHCTBE
IPUPOJBl U YENOBEKa, B IMO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEH M peleHMH NpoOJIeM COXpaHEHUs
IIPUPOJHOTO PaBHOBECUS;

yOexAEHHOCTH B O0COOOH 3HAYMMOCTH XHMHH JUISI COBPEMCHHOW IMBWIM3AIMH: B e
TYMaHHCTHYECKON HAaNpaBJICHHOCTH U BaKHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KYJIbTYPHI,
peleHnH TI00aIbHBIX MPOOJeM YCTOMUMBOIO pPAa3BUTHUS 4YEIOBEYECTBA — CHIPbEBOM, 3HEPreTHUECKOM,
IUIIEBOM M 3KOJIOTMYECKO 0e30MacHOCTH, B Pa3sBUTHM MEIUIMHBI, OOCCIIEYEHUU YCIOBHM YCIEIIHOTOo
TpyJa 1 SKOJIOrM4eCKH KOM(OPTHOM KHU3HU KaXKJI0T0 YJieHa OOLIECTBa;

€CTECTBEHHO-HAyYHON I'PAMOTHOCTH: MOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS, HUCIIOIb3YEMBIX B
€CTECTBEHHbIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IMOJydaeMble 3HAHUS JUIsl aHaIU3a U OOBACHEHHUS
SBJICHUM OKPY)KAIOLIEr0 MHUPAa W HPOUCXOJAIIMX B HEM HM3MEHEHUH, yMEHHs JelaTb OOOCHOBaHHbBIE
3aKJIIOYCHHST HA OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS NAaHHBIX C LENbI0 TOJYYEHHS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XHMMHYECKHWE 3HAaHUS [UId pelleHus npodieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K ITO3HAHUIO U MCCIIEIOBATENBCKOM ACATEIBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpPa30BaHHIO, K AKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUI 110 XMMHUH B COOTBETCTBHUHM C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM TpyJia B pa3InYHbIX cepax MpodhecCHOHATBbHON 1eATeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe pe3yabTaThl OCBOCHHS YI€OHOTO TIpeaMeTa «XUMHUsS» Ha YPOBHE CPEAHETO OOIIEeTo
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIe AN (GOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCIUILIMHAPHBIE
(MexmpenMeTHbIe) OOleHayyHble TOHATHUS, OTPAXKAIOIIME LEJOCTHOCTh HAYYHOM KapTHHBI MHUpPA H
CHGIII/I(l)I/IKy MCTOAOB IMO3HAHUA, HMCIIOJB3YCMbBIX B CCTCCTBCHHBIX HAayKaX (MaTCpI/Ifl, BCIICCTBO, SHEPrusd,
SBIIGHUE, TIPOLIECC, CHUCTeMa, Hay4YHBIH (aKT, MPHUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCleIoBaHNe, HAOI0IeHNE, U3MEPEHUE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCaJbHble y4yeOHble JeHCTBUS ([IO3HABaTElIbHbIE, KOMMYHHKAaTUBHBIE, PpETYISTHUBHBIE),
obOecrieunBaromye ¢GopMupoBaHue (OYHKIIMOHATBHOW TPaMOTHOCTH H  COIMAIBHOM  KOMIETEHIIUU
o0yJaromuxcs;

CIOCOOHOCTh O0YYarOMIMXCsl UCIOIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAaHUA 1 YHUBCPCAJIbHBIC y‘Ie6HI)Ie )IefICTBHﬂ B IO3HABATEIbHON U COHI/I&J’IBHOﬁ IMPAKTHUKE.

MeranpeameTHble pe3yJIbTaThl OTpa)xaroT OBJIQJICHUE YHUBEPCAIbHBIMU yueOHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OgJiajieHNe YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbLHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTM3UPOBAThH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpHBaTh;



OIpENeNIATh LN ACATENbHOCTH, 33JaBas IMapaMeTpbl U KPUTEPUM HMX JOCTHKEHHS, COOTHOCHUTH
Pe3yabTAThl AESITENBHOCTH C TIOCTABICHHBIMH LIEISAMU;

HCIOJIb30BaTh NP OCBOCHUM 3HAHUM NMPHUEMBI JIOTMUECKOIO MBILUIEHHUS — BBIIEISATh XapaKTEpHbIE
IIPU3HAKU TOHATUM M yCTAHaBIMBAaTh UX B3aUMOCBS3b, HCIOJIb30BaThb COOTBETCTBYIOLIUE MOHATUS IS
OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KJIacCU(UKALMHU BELLIECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3U MEXKY U3Y4aeMbIMH SIBICHUSIMY;

CTPOUTb JIOTUYECKHE pPACCYKIEHUs (MHIYKTUBHBIC, JEAYKTHBHbIC, I10 aHAJOIMH), BBISBIATH
3aKOHOMEPHOCTH U NPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYIMPOBATH BBIBOBI M 3aKJIIOUEHHUS;

IPUMEHATh B IIpOLECCE MO3HAHMS, UCHOJIb3YEMbIE B XMMUU CHUMBOJHMYECKUE (3HAKOBBIC) MOJEIH,
peoOpa3oBhIBaTh MOJIEIbHbBIC MPEJICTABICHUS — XWMHYECKUH 3HAK (CHMBOJI) 3JEMEHTa, XUMHYecKas
¢dopmya, ypaBHEHHE XUMHUYECKOH PEaKIINK — IIPH
pelieHM Y4eOHbIX [103HABaTEIbHBIX M IPAKTMYECKUX 3aJad, HPUMEHSTh HAa3BaHHbIE MOJEIbHbIC
IIPEJCTABICHUS IS BBIABICHUS XapaKTEPHBIX MPHU3HAKOB N3YYaeMbIX BELIECTB U XUMUUECKUX PEAKLINH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEILIECTB U XUMUUYECKUX PEaKLUil;

¢dbopMyIMpoBaTh LETU U 3a7aydl UCCIEJOBAaHUS, UCIOJIb30BATH IOCTABICHHBIE U CAMOCTOSITEIHHO
c(OopMyIHpPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI JUI (POPMUPOBAHUS TUIIOTE3bI
I10 MPOBEPKE NMPaBUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIa/IETh HAaBbIKAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEJCHUS YUYEHUUECKUX IKCIEPUMEHTOB,
COBEpILICHCTBOBaTh YMEHMs HAOJIOAATh 3a XOAOM IpOLecca, CaMOCTOATENBHO IPOTHO3UPOBATH €ro
pe3yabTar, (GopMyiupoBaTh OO0OOLIECHHS U BBIBOJABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJIbTAaTOB
UCCIIEIOBaHMsI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoIeTaHHON padoTe;

npUOOpeTaTh ONBIT YYEHHYECKOH HCCIIEAOBATENBCKOM W TPOEKTHOW JEATEIIbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METOAOB peIIeHUs MPaKTHUYeCKUX 3ajad,
IIPUMEHEHHIO Pa3JINYHbBIX METOIOB IIO3HAHHUS.

3) padora ¢ unopmanmeii:

OpUEHTHPOBATLCS B pPa3IMUHbIX MCTOYHMKAX HHGOpManuu (HAydyHO-TIONMYJspHAs JHUTepaTypa
XMMHUYECKOT0 COJIEp)KaHUsl, CIpaBOYHble MocoOus, pecypchl MHTepHeTa), aHATIU3UpOBaTh HH(OPMAIIHIO
pasNUYHBIX BUAOB M (GOpPM  MPEACTABICHHs, KPUTUYECKM OLIEHMBaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTD;

(GbopMynpoBaTh 3ampOChl U NMPUMEHATh Pa3IUYHbIE METOJbI MPU MOUCKE W 0TOOpe HMHpOpMalnuu,
HE00XO0AUMOM /7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

PUOOPETaTh OMBIT UCHOIb30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMaIbHYIO (hopMmy mpencTaBieHus nHpopmanuu (cxemsbl, rpadukw,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

UCIOJIb30BaTh HAy4YHBIH S3BIK B KayeCTBE CpEJCTBa Npu paboTe ¢ XUMHUECKOW HWH(opmanueil:
NPUMEHSTh MEXIpeIMeTHble ((du3nueckue M MaTeMaTH4YeCKHe) 3HaKd U CUMBOJIBI, (OPMYJIbL,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIb30BATh U MIPE0OpPa30BbIBATh 3HAKOBO-CHUMBOJIMUYECKHE CPEICTBA HATJISTHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3a/laBaTh BONPOCHI IO CYIIECTBY O0OCYXJaeMOil TeMmbl B XoJie¢ JAuajiora W/WiM JUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYIMPOBAaTH CBOM MPEIOKEHHS OTHOCHUTEIBHO BBINOJIHEHUS MPEAOKEHHOM
3aJ1auu;

BBICTYNIaTh ~C  IPE3EHTAlMENl  pe3ylbTaTOB  II03HABATEJIBHOM  EATENBHOCTH, IIOJY4YEHHBIX
CaAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBINOJIHEHUM XHUMHYECKOI'O 3KCIIEPHMEHTa,
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MPaKTHYECKON PabOTHI 1O MCCIEOBAHUIO CBOMCTB M3Y4aeMbIX BEILIECTB, PEaNn3allii YIeOHOT0 POEKTa U
(OopMyIHpOBaTH BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHBIX MCCICIOBAHUN IMyTEM COTJIACOBAHUS MO3HMIUH B
X0JIe 00CYX)IeHUS 1 00MeHA MHCHHSIMH.

OsiaieHne YHUBEPCAIBLHBIMH PeryssTHBHBIMU 1€ CTBUSAMU:

CaMOCTOSTENIFHO TUIAHMPOBATh M OCYIIECTBISATH CBOIO NIO3HABATEIBHYIO JICSTEIBHOCTD, ONpPEAeiss eé
[eTU U 3a/1a4d, KOHTPOJIUPOBATh M 10 MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh MpEAIaracéMblii aJrOPUTM
JEWCTBUI TpU BBIMOJHEHUH Y4Y€OHBIX M HMCCIEIOBATENIbCKUX 3a1ad, BhIOMpaTh Haumboinee 3(pQeKTHBHBIHN
CIOCO0 MX pEelIeHUs C YU4ETOM MOITY4YEeHHUS HOBBIX 3HAHUHN O BEIIECTBAX U XUMHUYECKUX PEAKLUsIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOAHAJIM3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

IIpenMeTHBIe pe3yIbTaThl OCBOCHU Kypca «OpraHudeckas XUuMUs» OTPaXaroT:

c(hOPMHUPOBAHHOCTH TPEICTABICHUN O XMMHYECKON COCTABISIONIEH €CTCCTBCHHO-HAYYHOW KapTHHBI
MUpAa, POJIM XUMHUH B TIO3HAHUH SIBJICHUI IPUPOBI, B POPMHUPOBAHUN MBIIIICHHUS U KYJIbTYPBI IUIHOCTH, €&
(GYHKIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl pPELIeHHs NPAKTHUECKUX 337ady U SKOJIOTHYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPeAE;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHMWI, KOTOpas BKJIOYAECT: OCHOBOIIOJArarolue IMOHATUS
(XMMHYECKMIT ~ DJIIEMEHT,  aToM, OJJEKTPOHHas  O00OJOYKa  aToMa,  MOJIEKyJa,  BaJCHTHOCTH,
3JIEKTPOOTPHULIATEILHOCTh, XUMHUUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpallEHHas),
MOJIb, MOJISIPHAsi Macca, MOJSIpPHBIH O0BEM, yriepoJHbI CKeleT, (pyHKUMOHANbHAas Tpylna, pajukall,
M30MEpHsI, U30MEPbI, TOMOJIOTUYECKUN psAJl, TOMOJIOTH, YTIJIEBOJOPOJbI, KHUCIOPOJI M a30TCOJEpIKallue
COEIUHEHMSI, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COEAMHEHMsS); TEOpUU U
3aKOHBI (T€OpHs CTPOECHUsl opraHnueckux BemecTs A. M. byriepoBa, 3ak0oH coXpaHEHHUs] MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMs, JIEKallMe B OCHOBE
MOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTU XMMHUYECKUX SIBJICHUMH, (DaKTOIOrMUECKHUEe CBEJICHHUS O CBOMCTBAX,
cocTaBe, IOJyYeHMH U 0€30MacHOM HCIHOJb30BAHWM BAKHEHIIMX OpPraHMYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKa;

C(OPMHPOBAHHOCTE YMEHHUI BBIABIATH XapaKTepHbIC TPHU3HAKU TOHITUH, YCTaHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHS MPU ONKUCAHUU COCTaBa, CTPOCHUS U MTPEBPALLICHUM
OPraHNYeCKUX COCTUHECHUI;

C(OPMHPOBAHHOCTE ~ YMEHHH  HCHOJB30BATh XHMMHYECKYI0 CHMBOJIMKY JUIS  COCTaBJIECHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, CcoOKpaméHHOW) (OopMyl OpraHHYeCKUX BEIIECTB H
YpaBHEHUH XHUMHUYECKUX PEaKIMi, H3roTaBiIMBaThb MOJEIN MOJIEKY] OpPraHMYeCKHX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPHUHAMIEKHOCTh M3YUYEHHBIX OPraHMYECKHX BEIIECTB
10 UX COCTaBY U CTPOEHUIO K ONpPeeNEHHOMY Kiaccy/TpyIne
COE€IUHEHUI (YrJeBOJOPOAbl, KHUCIOPOA U  a30TCOJEp)KalllMe COEIUHEHHUS, BbICOKOMOJIEKYIISIPHBIE
COeJIMHEHUS), MaBaTh MM Ha3BaHWs Mo cucremarndeckoi HoMmeHkiarype (IUPAC), a Takxke MpUBOIUTH
TpUBHMAJbHBIE Ha3BaHWA OTAEIbHBIX OPraHMYECKMX BEUIECTB  (ITWUJIEH, TMPONWIEH, AalleTHJIEH,
STUJICHIJIMKONb, TJIMLEPUH, (eHOd, (OpMalbAerull, aueTaabAern]l, MypaBbHHAs KHUCIOTa, YKCYyCHas
KHCIIOTa, OJIEMHOBAsI KMCIIOTA, CTeapUHOBAs KUCIIOTA, III0K03a, PPYyKTO3a, Kpaxmal, HEeJUTI0103a, [NIULKH);

C()OPMHUPOBAHHOCTb YMEHHUS OMNPEAEIATh BBl XUMHUECKOW CBA3M B OPraHUYECKHUX COEAMHEHMSIX
(onuHapHBIE U KpaTHBIE);



C(OPMHUPOBAHHOCTb YMEHUS IIPUMEHSTH MOJIOKEHHS TEOPUH CTPOSHMsI OpraHMYecKHX BemmecTB A. M.
BbytnepoBa a1 00BbsICHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTABA M CTPOEHUS; 3aKOH COXPaHEHMs
MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PUIUYECKHE U XHUMHYECKHE
CBOWCTBA TUIHWYHBIX MPEJICTABUTENECH pa3IMUYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ITHJICH,
NpONWIeH, aueTwieH, OyragueH-1,3, merunOyraaueH-1,3, O€H30J, METaHOJ, 3TaHOJ, 3TUJIECHIJIUKOIIb,
TTUIEepUH, (EHOJN, aleTaldbJeru], MypaBbUHAs W YKCYCHas KHCJOTHI, TJIIOKO3a, KpaxMall, LeJUIIJI03a,
aMUHOYKCYCHasl ~KHCJIOTa), WIIIOCTPUPOBaTb TI'E€HETHMYECKYI0 CBSA3b MEXKIYy HHUMHU YypaBHEHUSMU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIMNA C UCIIO0JIb30BaHUEM CTPYKTYPHBIX (POPMYII;

C(OPMHUPOBAHHOCTb YMEHUS XapaKTEpU30BaTh HCTOYHUKHU YIJIEBOAOPOAHOIO ChIpbs (HE(PTH,
MPUPOJHBIH ra3, Yroiib), CocoObl UX nepepaboTKH U MPAaKTUYECKOe MPUMEHEHHE MTPOAYKTOB MepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUN NMPOBOANUTH BBHIUMCICHUS IO XUMHUYECKUM YpaBHEHHSM (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BELIECTBA MM IMPOAYKTA pEeaklUH MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 MCXOJHBIX BELIECTB WM MPOIYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTh YMEHHI BJIJIETh CHCTEMON 3HAHWK 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHW,
UCHOJIb3YEMBIX B XHMMHUHU IPU H3YYEHHUU BELIECTB W XUMHUYECKHUX SIBICHUN (HAOJOJIEHUE, U3MEPEHHUE,
HKCHEPUMEHT, MOJIEIMPOBAHNUE), UCII0JIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHUS Ul NPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM,;

cOpPMHUPOBAHHOCTh YMEHUH COOJIIO/IaTh TIpaBUjIa IIOJIB30BAHHWS XUMHUYECKOW TIOCYIOH W
na0opaTOpHBEIM O0OPYAOBaHMEM, a TaKXKe TMpaBHia OOpAlICHHs C BEHIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IJIAHUPOBATH U BBINOJHATh XUMUYECKUH SKCIIEPUMEHT (IpeBpalleHus
OpraHMYECKUX BEIIECTB IIPU HArPEBAHMM, IOJYYECHHE DTHICHA UM H3YYEHUE €ro CBOMCTB, Kau€CTBEHHBIC
peaKIuyu OpPraHMYECKUX BEIIECTB, JIEHATypalusi OCNKOB INPH HArpeBaHWH, I[BETHBIC PEaKIUU OEIKOB) B
COOTBETCTBUM C MpaBWJIAMH TEXHUKHM O€30IaCHOCTU MpU OOpallleHUH C BELIECTBAMU M J1a0OpaTOPHBIM
000pyZ0BaHUEM, MPEACTABIATh PE3YIbTAaThl XMMHUYECKOTO HSKCIEpUMEHTa B (hopMe 3amucH ypaBHEHHH
COOTBETCTBYIOIIUX peaklUuid U (OpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBATh XUMUUYECKYIO0 MH(OPMALIHIO, MOITY4aeMyI0
U3 Pa3HbIX UCTOUYHUKOB (CpPEICTBa MAacCOBOM nH(popmanuu, IHTepHET U apyrux);

Cc(OPMHPOBAHHOCTh YMEHUH COOIIO/aTh MpPaBUIA 3KOJOTMYECKH Ie1eCO00pa3HOro MOBEIEHHsS B
OBITY U TPYJOBOMU JIEATEIBHOCTH B LIEISX COXPAHEHHS CBOETO 37J0POBbs M OKPY’KaIOIEH MPUPOJAHON Cpelbl,
OCO3HaBaThb OINACHOCTb BO3JECHCTBUS HAa JKUBBIC OPraHU3MBI OIPEIACIEHHBIX OpPraHMYECKUX BEIIECTB,
noHuMas cMbicn nokasarens [1K, nmoscHATe Ha mpuMepax crocoObl YMEHBIIEHUS U MPEeJOTBPALCHUs UX
BPEHOI0 BO3JEHCTBHS HA OPTaHU3M YEIIOBEKa,;

Ui 00y4arolMXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMM 37I0POBbSI: YMEHHME NPUMEHSATh 3HaHUSA 00
OCHOBHBIX JOCTYIHBIX METO/1aX [TO3HAHUS BEIIECTB U XUMHYECKUX SIBICHUI;

JUISL CIIENBIX M cIa0OBUAALIMX OOy4aroIUXCs: YMEHHUE UCIOJIb30BaTh PElbe(PHO-TOUCUHYIO CUCTEMY
obo3nauenuii JI. bpaiist 1uid 3anmucu XUMUYECKUX (GOPMYIL.

11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as u HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHHUI: O XUMHUYECKON COCTaBIISIONICH €CTeCTBEHHO-HAYYHOM KapTHHBI
MHUpa, POJIH XUMHUH B TIO3HAHWUH SIBJICHUH TIPUPOJIBI, B (POPMUPOBAHUN MBIIICHUS W KYJbTYPhl TUIHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW MJis pEUICHHS MPaKTUYeCKHX 3a7ad M SKOJIOTHYECKU
00OCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U IPUPOIHON CPeAe;
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BJIAJICHUE CUCTEMOM XMMHUYECKHMX 3HAHHUM, KOTOpAas BKIIOYAET: OCHOBONOJIAralolue MOHATUS
(XMMHUYECKHIl AJIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTpOHHbIC OPOUTAIM aTOMOB, MOH, MOJIEKYJA, MOJb,
MOJIIPHBIA 00BEM, BaJICHTHOCTH, 3JEKTPOOTPUIIATEIIBHOCTh, CTEIEHb OKHCIICHHS, XUMHUYECKas CBS3b
(koBasieHTHAsi, MOHHAs, METAIMYECKas, BOJOPOIHAs), KPUCTALUIMYECKAs PEHIETKA, TUIbl XUMHUYECKHX
peakuuii, pacTBOpP, HIIEKTPOJIUTHL, HEAIEKTPOIUTHL, HIEKTPOJUTUYECKAs JUCCOLMALMSA, OKHCIIHUTEb,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKON DPEaKIMH, XMMHUYECKOE PaBHOBECHE); TEOPHUH U 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON Auccolrannu, nepuoauyeckuil 3akod [[. M. MenpaeneeBa, 3aKOH COXpaHEHUS] MAaCChI
BEILIECTB, 3aKOH COXPAHEHUs M TPEBPAILIECHUS SHEPTHHM MPU XUMUUYECKHX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH A3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE IOHUMaHU IPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, (DaKTOJOTMYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHHH U
0€301MacHOM HCTIOIh30BAaHUH BAXKHEUIITNX HEOPTaHMYECKHUX BEIIECTB B OBITY U IPAKTHYECKOHN ACSITETbHOCTH
YEJIOBEKA;

cOPMUPOBAHHOCTh YMEHUN BBIABISTH XapaKTepHbIE MPU3HAKU MOHATHH, YyCTaHAaBIUBATh UX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IPHU ONHUCAHMM HEOPTAHMYECKUX BEIIECTB U HUX
IIPEBPAILCHHU;

c(OPMUPOBAHHOCTh YMEHUH HCIIOB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS (HOPMYII
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUNA, CUCTEMAaTUYECKYIO HOMEHKIIATYPY
(IUPAC) u TpuBHaIbHbIC HAa3BaHHS OT/ACIbHBIX HEOPraHUYECKUX BEIISCTB (YrapHbI ra3, YrJICKUCIIbIH ra3,
aMMHUaK, raiméHasi U3BeCTh, HeTaIléHas U3BECTh, MUTHEBASI COJIA, ITUPUT U JPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUH ONPEAEISATh BAJICHTHOCTh M CTENICHh OKHCIICHUSI XUMHYECKUX 3JIEMCHTOB
B COCIMHEHHUSAX DPA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBSA3M (KOBAJCHTHAs, MOHHAs, MeTallIM4yecKas,
BOJOPOJHAs) B COCAMHEHMSX, THI KPHUCTAJUIMYECKOM pEmIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJIIpHAsi, WOHHAs, METa/UIMYecKas), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHCHHIL,

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPTaHWYECKUX BEIIECTB IO HUX
COCTaBy K OMNpENENEHHOMY KJacCy/Tpymme COeIWHEHUI (IPOCThie BEIIeCTBa — METaUIbl U HEeMETaJllbl,
OKCH/IbI, OCHOBAHUsI, KUCIOThI, aM(pOTEepHBIE TUIPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUH pacCKpbhIBaTh CMBICT mepuoandeckoro 3akoHa J[. M. MengeneeBa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

cOpPMUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh DJIEKTPOHHOE CTPOEHHE aTOMOB XHUMHUYECKHX
anemeHToB 1-4 mnepuonoB Ilepumoamueckoil cucteMbl xumudeckux osiemeHtoB [[. M. Mengeneesa,
UCTOJB3ys TOHATHS «S-, P-, O-3J€KTpOHHBIE OPOUTAINY», «IHEPIeTHUYECKUE YPOBHH», OOBICHAITH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHMUYECKHX AJIEMEHTOB M UX COECIMHEHUM IO MepuoAaM M rpymiam
[Iepuoanueckoit cucreMsl XuMuuecKkux 3neMeHToB J[. . Mennaeneesa;

chOpMHUPOBAHHOCTh yYMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPTraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, TOATBEPK/IATh CYIIECTBOBAaHUE TEHETHUECKOU CBSI3H MEXKTY
HEOPraHUYECKUMH BEIIECTBAMU C TOMOILBIO YPABHEHHIM COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMUYECKUE PEAKIMH 10 PAa3THYHBIM MPU3HAKAM
(uucmy ¥ cOCTaBY pearupyroIrx BeIecTB, TeIIoBOMY 3D (PEKTy peakiuu, N3MEHEHHUIO CTETICHEH OKUCICHUS
AJIEMEHTOB, OOPATHMOCTH PEAKIINH, YIACTHIO KaTanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBISATh YPaBHEHHSI PEAKIUN pa3NIUYHBIX THIIOB, TOJHBIE U
COKpaIIéHHbIE YPABHEHHSI PEAKIMl HOHHOTO OOMEHA, YYUTHIBAsl YCIOBHSI, IPU KOTOPBIX ATH PEAKIIUH UAYT
JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TPOBOJIUTH PEAKIMH, TOATBEPKIAIONINE KAYSCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABAThH OINBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;
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c(OpPMUPOBAHHOCTh YMEHHM pPACKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOIO OajlaHCca 3TUX peaKLnit;

c(OPMHPOBAHHOCTH YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH pPEeaKui OT Pa3INnIHbIX
(akTOpOB; XapakTep CMEIIEHUS XWMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBHSA
(npunanun Jle [larense);

cOpPMUPOBAHHOCTh YMEHUN XapaKTEepH30BaThb XUMHUYECKHE MPOIIECCHl, JieKallue B OCHOBE
MPOMBIIIJICHHOTO TOJIYYEHHsI CEPHOM KHCIOThI, aMMHUaKa, a TaKke COPMHUPOBAHHOCTD MPEACTABICHUN 00
O0IIMX HAyYHBIX MMPUHIUIAX M SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCIICHUS C UCIOJIb30BAaHUEM IMOHATHS «MaccoBas OIS
BEIIECTBA B PAaCcTBOPE», OOBbEMHBIX OTHOILEHUHN ra3oB MPU XUMUYECKHX PEAKIMSIX, MAaCChl BEIIECTBA WU
00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIUX B
peaKIMM BELIECTB, TEIUIOBOro 3(p(deKkra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MIPEeBPALICHUS U COXPAHEHUS SHEPTUU;

chOpPMUPOBAHHOCTh YMEHHUH COONIOaTh TpaBuUja IMOJNb30BAHUS XUMHUYECKOW TIOCYIOH H
na0opaTOpHBEIM O0OPYAOBAaHMEM, a TaKKe IMpaBHia OOpPAlICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TI0 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHI IJIAHUPOBATh U BBIMOJHITh XUMHUYECKUN DKCIEPUMEHT (pa3ioxKeHHe
MEePOKCHJIa BOJIOPO/Ia B IPUCYTCTBUH KaTallM3aTopa, OMpeIelIeHHe CPpellbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAIBLHOTO WHAMKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB HAa CKOPOCTh XMMHUYECKON PEaKIINHU, PEaKIIuu
MOHHOTO 00MEHA, KaUeCTBEHHBIE PEAKIIMU Ha Cyib(ar-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHWUS,
pelIeHre YKCIEpUMEHTAIbHBIX 33/1a4 10 TeMaM «MeTaiisl» u «HemeTanis») B COOTBETCTBUU C MPaBUIAMHU
TEXHUKU 0€30MacCHOCTH MpU OOpAIICHUH C BEIIeCTBaMU U JaOOpaTOpHBIM 000pYIOBaHHUEM, MPEACTABISATH
pe3yabTaThl XUMHUYECKOTO AKCIEpUMEHTa B (OpME 3almiCH YPABHEHUH COOTBETCTBYIOIIMX pEaKUUil
(bopMyIHpOBATH BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYIO WH(OPMAIINIO, TMOTYIaeMYyIO
U3 pa3HbIX UICTOYHUKOB (CpPeICTBa MACCOBOM KOMMYHUKaNWK, IHTEpHET U IpYyTrHuX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIOAATh MpaBUa JKOJIOTHYECKH I1eJ1eCO00pa3HOro TOBEIACHUS B
OBITY ¥ TPYJIOBOH JIEATEIBHOCTH B LIEJSIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOIHON CpeIIbL,
OCO3HaBaTh OMACHOCTb BO3CWCTBUS Ha JKUBbIE OPraHU3MBbl ONpEAETIEHHBIX BEIIECTB, MOHMUMAas CMBICH
nokazarens [IJIK, moscHAT, Ha mpuMepax crocoObl YMEHBIIEHHS U MPENOTBPALEHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPTaHNU3M YEJIOBEKa;

Uise 00y4JaIOMIMXCSl C OTPAaHMYSHHBIMH BO3MOXKHOCTSIMH 37I0OPOBBS: YMEHHE NMPHUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

IUISL CJIENBIX M cIa0OBUIALIIMX O0yJaroIUXcs: YMEHHE HCIOJIb30BaTh pelbe(HO-TOUEUHYIO CHCTEMY
o0o3HaueHnuii JI. bpaiins 1 3anucu XuMU4ecKuX GopMyIl.

OCHOBHBIE BU/Ibl YYEBHOM JEATEJbHOCTH OBYUAIOIINUXCSI

10 KJIACC
L4 PaCKpBIBaTB CMBICJI U3YYaCMBbIX MOHATHUH (BBISIBJ'I}ITB HUX XapaKTCPHLIC HpI/I3HaKI/I), YCTAHABJIMBATh HX
B3aMMOCBA3b.

e Biagerp wn3y4aeMbIMM XUMUYECKUMHU TIIOHATHSAMH: PACKpBIBATH CMBICT H3Y4aeMbIX MOHATHH U
MPUMEHSATH 3TU MOHATHUS MIPHU ONMUCAHUU COCTaBa U CTPOCHUSI OPraHUUYECKUX BELIECTB, /Ul OObICHEHUS
OTJENbHBIX (DAKTOB U SBICHUH.

e [lpuMeHATP NOJOKEHUS TEOPUU CTPOECHUS OpraHudeckux coeauHeHud A. M. byminepoBa s
O0O0BSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUSI.

e lcnonp30BaTh XHMMHYECKYIO CHMBOJIMKY [UISI COCTaBIEHHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIEHHON) (hOPMYIT OpraHUIECKUX BEIIECTB.
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e OrmnpenensaTe BUABI XUMUYECKOU CBSI3U (OJMHApPHBIE, KPATHBIE) B OPraHUYECKUX COEINHEHUSX.

e PackpbiBaTh pOJIb OPraHUYECKOM XUMHHM B >KM3HH 4YeJIOBEKa, WUIIOCTPUPOBATH CBSA3b C JAPYTUMHU
HayKaMHu.

e HalGmonare 1 onuckIBaTh 1EMOHCTPAILIMOHHBIE OBITHI, IPOBOIUTH U OMUCHIBATH JIA00PATOPHBIE OMBITHI

e VYcraHaBiIMBaTh NPUHAMIEKHOCTh BELIECTB K OIpPENEIEHHOMY KJAacCy YIVIEBOAOPOJOB IO COCTAaBY U
CTPOCHUIO, Ha3bIBaTh WX II0 CHUCTEMAaTHYECKOW HOMEHKJIAType; MPUBOJIUTH TPHBHAJIbHBIC HA3BAHHS
OTJIENIbHBIX MPEACTABUTENCH YTIIEBOIOPOIOB.

e XapakTepu3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE, (PU3HUECKUE U XUMUYECKHUE CBOMCTBA, BaXKHEUIITNE
CHOCOOBI MOTYYEHUS] TUIUYHBIX MPeJCTaBUTeNeH pa3IuUHbIX KJIACCOB yIJIEBOJOPOIOB (MeTaHa, ITaHa,
ATUJICHA, alleTHIICHa, OyTaaueHa-1,3, 6eH3ouna).

¢ BBIIBIATS TEHETHUECKYIO CBSI3b MEXKIY YIJICBOJOPOJAMH M MOATBEPXKAATh €€ HAINYME YPAaBHECHHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUIl C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIL.

e XapakTepu3oBaTh UCTOUYHUKHU YTIIEBOJIOPOTHOTO CHIPhsS (He()Th, MPUPOAHBINA a3, YroJib), CIIOCOOBI UX
nepepadOTKH U MPAKTHYECKOE TPUMEHEHHE TIOTYYaeMBbIX POTYKTOB.

e lcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUS — IMPOBEACHUE, HAOIIOACHHWE WM OIMCAHHE
XUMHUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHBIE U MPAKTHYECKUE PAOOTHI).

e (CiienoBarh npaBuiam 0€30MacHO paboThI B 1a00OPAaTOpUU NMPH UCIOIb30BAHUN XUMHUYECKOM TOCYIbI U
00OpyIOBaHUs, a TaKKe MpaBUiaM OOpAIIeHHs C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLHUSMHU II0
BBITMIOJIHEHUIO JTAOOPATOPHBIX OIBITOB W TMPAKTHYECKUX pPadOT M0 TOJIYYCHHI0O U H3YYCHUIO
OpPraHMYECKUX BEIIECTB.

e [lIpeacraBnsTh pe3yabTaThl IKCIIEPUMEHTa B (hOpME 3alKcH YPaBHEHUN COOTBETCTBYIOIIUX PEaKLUN U
JIeNIaTh BBIBOJIBI HA UX OCHOBE.

e [IpoBOIUTH BHIYMCIICHUS 110 YPABHEHUIO XUMHUYECKOH PEAKIIHH.

e (CaMOCTOSTENBHO TJIAHUPOBATh U OCYILIECTBISATH CBOIO MO3HABATENBHYIO JEATEIbHOCTH; MPUHUMATh
aKTUBHOE Y4acTHe B TPYNIOBOH y4eOHOI e TeTbHOCTH

11 KJIACC

e PackpbIBaTh CMBICIT U3y4aeMbIX MOHATUN (BBIABIATH UX XapaKTepHblE NMPU3HAKH), YCTAHABIMBATh UX
B3alMOCBS3b.

e PackpbIBaTh CMBICII ITepuoandeckoro 3akoHa /. 1. Menneneesa u 1eMOHCTPUPOBATH €TI0
CUCTEMATU3HPYIOILYIO, OOBSCHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH.

e XapakTepHu3oBaTh JJIEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKUX AJIEMEHTOB 1—4 mepruoioB, UCIONIb3Ys
MOHSATHS «S-, P-, 0-2JIeKTPOHHBIE OPOUTAIIHY, «IHEPTETHUCCKUE YPOBHMY.

e OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHUMMYECKHX 3JIEMEHTOB U UX COCIUHEHUH IO
nepuonam u rpynmnam [leprogndeckoit cucremsl XuMudeckux ieMeHToB [[. 1. MenneneeBa

e OnpenensaT BUABI XMMHUYECKOH CBS3M (KOBAJIEHTHOM, MOHHOW, METAJUIMYECKOH, BOJOPOJIHOW) B
COEMHEHMSX; TUIl KPUCTAJUIMUECKOM PEMIETKH KOHKPETHOTO BEIIECTBA.

e OrnpenensaTs BaJCHTHOCTb M CTENIEHb OKUCIEHHSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO
COCTaBa.

e [IpoBOIUTH BBIYUCIIEHHUS C UCIOIb30BAaHUEM MOHSATHS «MaccoBasi J10Jis BEIIECTBA B paCTBOPE»

e  OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKIUU OT Pa3IMYHBIX (aKTOPOB.

e OrnpenensaTs XapakTep CMELEHUS XMMUUECKOTO PABHOBECHUS B 3aBUCMMOCTHU OT BHEILIHETO BO3JEHCTBUS
(npunnun Jle atense).
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e (CocTaBisTh ypaBHEHHUS PEAKUUN Pa3IUYHBIX THUIIOB; MOJHBIE U COKpPALIEHHBIE MOHHBIE YPAaBHEHHS
peaKkuuii, yduThIBasi yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UIYT IO KOHIIA.

e [loaTBepXknarh CyLIECTBOBAHME TI'€HETUUYECKOM CBSI3M MEXJYy HEOPraHMYECKHMHU BEIIECTBAMU C
MOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH.

e [IpoBoguTh, HAONIOAATH U OMHCHIBATH XUMHUYECKHUH SKCIIEPUMEHT: IO ONPEAENECHUIO CPellbl BOIHBIX
PacTBOPOB BEIIECTB, BHIABICHUIO YCIOBUH MPOTEKaHUS PEaKIMii HOHHOTO 0OMEeHa, U3YYEeHUIO BIUSHUS
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH PEaKIHA.

e (CiienoBarh NMpaBUiIaM IOJIb30BAHMSI XUMUYECKON TIOCYI0H U 1aO0OpaTOpHBIM 000PYI0BAHUEM.

o [lpeacraBnsiTe pe3yibTaThl XHMMHUYECKOTO SKCIIEpUMEHTa B  (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX PEAKLIUM U JIe]aTh BBIBOJIBI HA UX OCHOBE.

L4 HpOBOI[I/ITb BBIYUCJICHUA 110 YPAaBHCHUSAM XHUMHNYCCKUX peaKuHﬁ, B TOM YHCJIC TCPMOXHMMUUYCCKHC

pacy€Thl.
COILEPKAHUE OBYYEHUSA
10 KITIACC
OPTAHUYECKASA XUMUSA

Pa3znen 1. Teopernueckne 0CHOBBI OPraHM4YeCKOM XUMHUH - 3 4
Ilpeomem opzanuuecxoit xumuu. Teopus cmpoenus opeanuueckux coeounenuii A. M. bymneposa — 3

[Ipeamer oprannveckoil XMMHH: €€ BO3HUKHOBEHHE, pa3BUTHE U 3HAUCHUE B MOTYYECHUHU
17
HOBBIX BEILECTB U MaTepuanoB. Teopus CTpoeHMs] opraHuueckux coenuHeHudt A. M. bytneposa, eé
OCHOBHBIE TOJOXKEHUsI. CTPYKTypHBIE (OPMYJIBI OPraHMYECKUX BEHIECTB. [ OMOJIOTHS, HW30MEpHS.
XuMHYecKasi CBSI3b B OPraHMUECKUX COSAUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3H.

[IpencraBienne o kinaccuukay OpraHUYeCKUX BellecTB. HOMeHKIaTypa OpraHMuecKUX COeqUHEHUM
(cucremaTuveckas) M TpPHUBUAIbHBIE HA3BaHUS BAXKHEMINIMX TMPEJICTABUTENIEH KJIACCOB OPTraHUYECKHUX
BELIECTB.

DKCcrepuMEHTAIbHBIE METOJbl M3yYeHHUsS BEIIECTB W UX MPEBpAIICHUI: O3HAaKOMJIEHHE ¢ oOpa3lamu
OpraHWYEeCKUX BEUIECTB U MaTepHallaMH Ha UX OCHOBE, MOAEIUPOBAHNE MOJIEKYJI OPTaHMYECKUX BEILECTB,
HaOJIIOJICHUE W OMKCAHHE JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU
HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Pa3nea 2. Yraesogopoanl — 13 4

Ilpedenvnuie y2neeo0opoovt — anxkanovt — 2 y

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psAl. MeTaH M 3TaH — MNPOCTEUIINE MPEACTABUTEIN
NMKaHOB: (PM3MYECKUE U XMMHYECKHE CBOWCTBA (PEAKIIMU 3aMEIIECHUsI M TOPEHUs ), HAX0XKJICHUE B MIPUPOJIE,
MOJTydeHUE U TIPUMEHEHUE.

Henpeoenvnvle y2neso00poouvt: ankenvl, ankaouensl, aiKunol — 6 u

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUI PsIl. DTHIIEH U IPOIUJIEH — MPOCTEHIINE TPEACTABUTENHN
QNTKEHOB: (PU3MUECKUE W XMMHUUYECKHE CBOMCTBA (pEaKIMU THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIIHH,
OKUCJICHUS U TIOJTMMEPHU3alliH ), TIOTYICHHE U IPUMEHEHHE.

Ankamuensl: OyramueH-1,3 u wmeTwnOyraauen-1,3: cTpoeHHe, BaKHEHIIME XUMUYECKHE CBOMCTBa
(peakuus nmonuMepuzanun). [lonyuenne CHHTETUYECKOTO KaydyKa U PE3UHBI.
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AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKMH psiaA. AIETHICH — MNPOCTEHIIHA
MPe/ICTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3NUeCKHe U XMMHUECKHE CBOMCTBA (peaKuu THIpUPOBaHMS,
raJIOrcHUpOBaHUA, TUApaTALUU, I‘OpeHI/ISI), IMMOJIY4YCHHUC U ITIPUMCHCHUC.

Apomamuueckue y2neeo000poost — 2 y

Apenbl. benson: coctaB, cTpoeHue, pu3nUecKue U XMMHUECKHUE CBOWMCTBA (peaklny rajJoreHUpoBaHUS U
HUTPOBAHU), IOJTy4YCHUE U TIPUMEHEHUE. 10/1yo0. cocmas, cmpoenue, uzudecKue u Xumuieckue ce0Ucmaed
(peaxyuu 2ano2eHupo8anus u HUMPOBAHUs), NOLyYeHue U npumeHenue. TOKCUYHOCTb apeHoB. ['eHeTnueckas
CBSI3b MEXKY YIJI€BOJOPOAAMHU, IPUHAICKAIIMMHU K PA3IMYHBIM KJ1accaM.

IIpupoonvie ucmoynuku y21€6000p0006 u ux nepepadomka — 3 u

[TpupoaHble UCTOUHUKHU YTiIeBoopooB. [Ipuponusiii ra3 u nomytHble HedTsHBbIE Ta3bl. Hed1h n eé
npoucxoxaenue. CrnocoObl nepepaboTku HePTU: MEeperoHka, KPeKUHr (TepMUYECKUM, KaTaTUTUYECKUi),
nuponu3. [IpoaykTsl nepepaboTku HedTH, UX NPUMEHEHHE B MPOMBILIUIEHHOCTH U B ObITy. KaMeHHBIi
YTOJIb ¥ TIPOJYKTHI €r0 MepepadoTKH.

DKClepUMEHTAJIbHbIE METO/Ibl M3y4Y€HHS BEIIECTB M UX IPEBPALICHUIN: O3HAKOMJIEHHE C OOpasuaMu
acTMacc, KaydyykoB U pe3uHbl, kouiekiuu «HepTs» u  «Yromb», MOAETUPOBAHHE MOJEKYI
yIJIEBOJIOPOIOB M TallOTEHOMPOM3BOAHBIX, MPOBEACHUE HPAKTHYECKOW pabOThl: MOMyYeHUE STHIICHA H
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnsbie 3anaun.

Brruncnenus no ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO BEIIECTBA
WM MPOJIYKTa PEaKluu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIECTB HIIU
IIPOJYKTOB PEAKIUN).

Pa3nea 3. Kuciopoacoaep:kamue opranudeckue coeqfuHenns — 13 4

Cnupmui. @enon —3 u

[IpenenbHble OMHOATOMHBIE CHUPTHL. MeETaHOI W 3TAaHOJN: CTpOEHUE, (PU3NUYECKHE U XUMHUYECKHE
CBOMCTBA (peakiMy C aKTUBHBIMH METaJllIaMH, TaJJIOT€HOBOIOPOIaMH, TOPEHHE), MpUMEeHEeHHE. Bogopoanbie
CBA3U MEXIY MOJIEKYJIaMH CIUPTOB. JlefiCTBME MeTaHOJIa U ATaHOJIa Ha OPTaHU3M YEeJIOBEKa.

MHoOroaTtoMHbIe CUPTHI. ITUICHIIIMKONb U TIUIEPUH: CTpOeHHEe, GU3NYECKHUE U XUMUUYECKHUE CBOWCTBA
(B3aMMOJIECTBHE CO IMIEJIOYHBIMH METa/NIaMHM, KAa4eCTBEHHAsh pEakKIMs Ha MHOTOATOMHBIE CIIMPTHI).
JlelicTBue Ha opraHu3Mm 4desioBeka. [[puMeHeHne ravueprHa U TUIEHTJIMKOJIS.

@deHo: CTpOeHHE MOJIEKYJIbI, (PU3HUeCKHe U XUMHUecKrue cBoiicTBa. TokcnuHocTh (henona. [Ipumenenue
¢benona.

Anvoecuowt. Kapoonoswie kuciomot. Cnodxcusle I¢pupot — 7 u

Anbneruasl 1 kemoHwvl. @opManbIeru, aleTanbIerul: CTpoeHue, GU3nYeckue U XUMHUECKUE CBOMCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKIIMH ), IOJyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeleibHble KapOOHOBbIE KHUCIOTHl. MypaBbuHAsi M YKCYCHasi KHCIIOTBI: CTPOEHHE,
¢bu3nyueckue U XMMUYECKHE CBOICTBa (CBOMCTBa, 0o0IIMe ISl Kjacca KUCJIOT, peakius STepuduxarm),
nojrydeHue U npumeHenue. CTeapuHOBas U OJICMHOBAsI KUCIOTHI KaK MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbljIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JeicTBHUE.

Cnoxuble 3¢uUpbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['maponus ciaoxHbIX 3¢upon. XKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosorudeckas posiap KUPOB.

Yeneeoovt —3 u
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VYrieBonbl: cocTaB, KiaacCu(UKAIUsS YIIIeBOIOB (MOHO-, IU- U TIOJIMcaxapuabl). [J1roko3a — mpocTermmii
MOHOCaxapu: 0COOEHHOCTH CTPOCHHS MOJEKYJbl, GU3NUYECKUE U XMMHYECKHE CBOICTBa (B3auMOeicTBIE
¢ ruapokcuaom wmeau(ll), okuciaeHue amMMuadHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBICHUE,
OpOJKeHHE TIIIOKO03bI), HaX0XKJICHHE B IPUPOAE, IPUMEHEeHHe, Ononorndeckas poib. @ortocunres. Ppykrosa
KaK U30Mep TIIFOKO3bI.

Kpaxman u nemionosa kak npupoanbie noiaumepsl. CTpoeHrne Kpaxmaia U HeuTioo3el. Duznyeckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOJIN3, KAUeCTBEHHAs PEAKIIMSI C HOJIOM).

DOKcIepUMEHTaIbHBIE METOJbl MU3YYCHHs BEUIECTB M WX IPEBpAIlEHUil: MpOBeACHUE, HAOIIOJCHUE H
OIHMCaHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB
(okucnenne staHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBHE TJIMIICPUHA C
rugpokcuaom  menu(ll)), ampmerunoB (OKuCIeHHME aMMHAuHBIM pacTBOpoM okcuaa cepedbpa(l) u
ruapokcunom Mmenu(ll), B3aumopeiicTBUe Kpaxmajia € HMOJOM), IMPOBEICHUE MPAKTHUYECKOM pabOThI:
CBOICTBA pacTBOpa YKCYCHOU KHCIIOTBHI.

PacuérHble 3amaumn.

Bbruncnenus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOIO BEILECTBA
WIA TPOAYKTAa PEaKIHU 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WIIH
MIPOJYKTOB PEAKIUN).

Pasnen 4. A3oTcoaep:kamme opranudecke coeJMHeHus1. —3 4

Amunwt. Amunoxucaomot. beaku — 3 u

AMHHOKHCJIOTBI Kak aM(pOTEepHbIe OpPraHuYecKue coeauHeHus. PU3nyYecKue W XMMHYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha IpUMepe MIMIKHA). Brojgornyeckoe 3Ha4eHHe aMUHOKHUCIIOT. [lenTu b,

benku kak mpUpOIHBIE BBHICOKOMOJICKYJSIPHBIE coenuHEHUs. [lepBUdYHAs, BTOpHYHAS W TPETHYHAS
CTpYKTypa OenkoB. XMMHYECKHE CBOHCTBA OCIKOB: THJPOJU3, JACHATYpaIlvs, KAYCCTBCHHBIC PEaKIMHd Ha
OCIKH.

DKCrepuMEHTAIbHBIE METOIbl HM3y4YeHHsS BEIIECTB M WX NpPEBpalleHU: HaOMIOJIEHUE U ONHCAHUE
JICMOHCTPAIIMOHHBIX OIBITOB: JICHATYPAIHS OCJIKOB IPU HArPEBAHKH, IBETHBIC PEAKITUU OCITKOB.

Pa3neu S. BbICOKOMOJIEKYJISIPDHBIC COCIMHEHUS — 2 4

IInacmmaccel. Kayuyku. Bonokna — 2 u

OCHOBHBIE TIOHATHS XHMHU BBICOKOMOJICKYJISIPHBIX COCJIMHEHHI: MOHOMEp, IMOJUMEpP, CTPYKTYypHOE
3BEHO, CTEeNEeHb IMOJIMMEpU3AlNH, CpedHsas MoyieKyspHas wmacca. OCHOBHbIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH — ITOJIMMEPHU3aLUs U OJIMKOHICHCALHS.

DOKcIepUMEHTaIbHbIE METOJbl M3YyYeHHs BELIECTB M MX IPEBpAIlEeHUI: O3HAKOMJIEHHE ¢ oOpaslamu
IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Meswcnpeomemnuie ceéasu.

Peanuzanus MeXIpeaMETHBIX CBA3eH MPU U3yYeHUH OpraHndeckoil xumuu B 10 Kilacce OCyIIECTBISAETCS
4yepe3 HCIOJIb30BaHWE KaK OOMIMX €eCTeCTBEHHO-HAYYHBIX ITOHATHH, TaK W TOHSATHH, SBIISIONIIXCS
CHCTEMHBIMH ISl OT/ICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmIre ecTecTBEHHO-HAy4HbIE TOHATHA: SBICHHME, Hay4HbIH (akT, TUIores3a, 3aKOH, TEOpHs, aHAIIU3,
CHHTE3, KJIaccu(UKaIHs, NEPUOINIHOCTb, HAOII0IEHUE, U3MEPEHNUE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®usnka: MaTepus, SHeprus, mMacca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTHUECKHH YpOBEHB, BEIIECTBO,
TeNo, 00BEM, arperaTHOE COCTOSTHIE BENIECTBA, (PH3MUECKUE BETMUMHBI M SIMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouochepa, oOMEH BEIIECTB B OpraHuszMe, (OTOCHHTE3, OMOJIIOTHYECKU
aKTHBHBIE BellecTBa (O€IKH, YIIeBOAbI, XKHUPHI, (PEPMEHTHI).

['eorpadust: MUHEpAJIBI, TOPHBIE TIOPOJIBI, TTOJIC3HBIE HCKOIAeMBbIe, TOTIIIMBO, PECYPCHI.
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TexHomorus: IMUIICBBIC IPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IMUTaHUA, MOIOINHUE CPEACTBA, JICKAPCTBCHHBIC
N KOCMETHUYCCKUEC MTperiapaThbl, MAaTCPpUAJIbl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKHNX BOJIOKOH.

TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumenoBanue KoJsimuecTBo 4yacoB DJIeKTPOHHbIE

n/m | pasgesoB M TeM | Bcero | KonTpoasnsie | [IpakTnyeckue oOpa3oBaTe/IbHbIE
MPOrpamMmmbl padoTbI padoTbI pecypcbl

Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH

1.1 [Tpeamer 3 bubanoreka [HOK
OpPraHUYEeCKON XUMHUH. https://m.edsoo0.ru/7f41a636
Teopus CTpOCHUS
OpPraHUYeCKUX
coequHeHun A. M.
byrneposa

Wroro no pazneny 3

Pa3nes 2. YrieBogopoasbl

2.1 | IlpenenvHbIC 2 bubnuoreka [IOK
YIJIEBOAOPOIBI — https://m.edsoo.ru/7f41a636
QJIKAHBI

2.2 Henpenenbabie 6 1 bubnuoreka LHOK
YIJICBOJIOPO/IBI: https://m.edso0.ru/7f41a636
QNKEeHBI,  aJKaJHCHBI,
QIKHWHBI

2.3 | Apomatudeckue 2 bubnuoreka I[HOK
YIJIEBOJIOPO/IBI https://m.edso0.ru/7f41a636

2.4 | Ilpupoxnnsie 3 1 bubnuoreka I[IOK
HUCTOYHUKHU https://m.edsoo.ru/7f41a636
YIJI€BOJOPOAOB M HUX
nepepaboTka

HToro no pazneny 13

Pasnea 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHu s

3.1 | Couptel. @enon 3
3.2 Anbaeruanl. 7 1 bubnuoreka [HOK
Kap6oHOBbIE KUCIIOTHI. https://m.edso0.ru/7f41a636
CrnosxHble 3upsl
3.3 VYraeBojibl 3 1 bubnuoreka [HOK
https://m.edso0.ru/7f41a636
Wroro mo pazneny 13

Pasnen 4. AzoTcoaepxkamme o

TFraHUYeCKHE COCANHCHUA

4.1 AMUHEL 3 bubnmoreka [HOK
AMHWHOKHCIIOTEL. https://m.edso0.ru/7f41a636
benkxu

HToro no pazneny 3
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Pa3znea S. BbicokoMoOJIEKYJISIPHBbIE COeTUHEHUSA

5.1 [lnactmaccer. 2 bubnuoreka [HOK
Kayuyku. Bomokna https://m.edsoo.ru/7f41a636

Wroro no pazueny 2

OBILIEE KOJIMYECTBO | 34

YACOB I10 ITPOTPAMME
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11 KUIIACC
OBIIASA U HEOPTAHHUYECKAS XUMMUA

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM — 13 4

Cmpoenue amomos. Ilepuoouueckuii 3axon u Ilepuoouueckasa cucmema xumudeckux rnemenmos /1.
HU. Menoeneeea — 3 u

XUMHYECKUH deMeHT. AToMm. Smpo aroma, HW30TOINBI. ODJEKTPOHHAs 000JI0YKa. DHEPreTHYCCKHE
YPOBHH, MTOypPOBHU. ATOMHBIC OpOUTaNH, S-, P-, - 3yeMeHThI. OCOOEHHOCTH pacpeeICHUs SICKTPOHOB 110
OpOUTANIIM B aTOMAX JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(UTYpAIIHs aTOMOB.

[lepuoanueckuii 3axkoH u Ileprnonnueckas cucrema xumuueckux snemeHToB J[. . MenneneeBa. CBs3b
nepuoauyeckoro 3akoHa u Ilepuomnueckod cucrembl xumuuyeckux siemeHTtoB [[. WM. MengeneeBa c
COBPEMEHHOI TeOpHel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB U
00pa3zyeMbIX UMU IIPOCTHIX U CIOKHBIX BEIIECTB MO IPYINAM U MepuoaM. 3HaueHHEe MEPUOIUIECKOro 3aKOHa
B Pa3BUTUU HAYKU.

Cmpoenue eewyecmea. Mnozooopasue eeugecme — 4 u.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BuIbl XMMHMUYECKON CBA3M (KOBaJIECHTHAs HEINOJIApHAs U
noJIsipHasi, HOHHAs, MeTaJUInueckas). MexaHu3mbl 00pa30BaHuUsl KOBAJICHTHON XMMHUYECKOHN CBs3H (OOMEHHBIN
U JOHOPHO-aKIENnTOpHbIH). Bomopoanas cBs3b. BaneHTHOCTh. DnekTpooTpuuatenbHOCTh. (CTeneHb
okucieHus. VIoHbl: KAaTHOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSA. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel KPUCTALTNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAIUIMYECKON PEIIETKH.

[lonsiTue o nucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMHBIE pacTBOpbL. MaccoBasi 0Jisl BelllecTBa B
pacTtBope.

Knaccudpukanus HeopraHmdeckux coeauHeHuid. HomeHknarypa  HEOpPraHMYeCKHMX  BEILECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAMICKANIUX K PA3IIMUHBIM KIIaCCaM.

Xumuueckue peakyuu — 6 u

Xumunueckass peakuus. Knaccudukanus XMUMHYECKUX peakluil B HEOPraHMYECKOW M OpraHu4ecKon
XUMHUH. 3aKOH COXpPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMsI M MPEBPAIICHUS SHEPIHU NMPU XUMHUYECKHUX
peakumsx.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3In4HbIX (pakropoB. OOpaTuMble peakuuu. XUMHUYECKOE
paBHOBecue. DaKTOPHI, BIUSIONIME HA COCTOSTHUE XUMUYeCKOro paBHoBecHs. [Ipunumn Jle [larenbe.

OnekTponauTnueckas auccoruanus. CuibHble U ciadble 3JeKTpoiauThl. Cpela BOJIHBIX pPacTBOPOB
BEILECTB: KUCIIAsl, HEUTpasbHas, LIeJIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIMH.

OKclepUMEHTaIbHbIE METOJbl H3YYEHHUS BEIIECTB M MX MpEeBpallleHHi: JeMOHCTpauus TaOuil
«llepuognueckas cucrema xumudyeckux osnemeHtoB J[. WM. MengeneeBa», H3ydeHUE MoOJeen
KPUCTAIITMYECKUX PEHETOK, HAONIO/IEHUE M ONHCAaHHE JIEMOHCTPAIIMOHHBIX M JIaDOpaTOPHBIX OIBITOB
(pa3noXkeHue NepoKCcHia BOJOPO/Ia B MPUCYTCTBUU KaTalIM3aTopa, ONpeielieHue CPe/ibl paCTBOPOB BEILIECTB C
MOMOIIIBI0 YHUBEPCAJIBHOIO HMHIMKATOpPa, PEaKMd MOHHOTO OOMEHa), MPOBEJCHHE MPAKTHUECKOW padoThI
«BnusgHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XMMHUECKON peaKkinm.

Pacuérnrle 3amaun.

Pacuérbl 0 ypaBHEHUAM XMMHWUYECKUX PEAKLHUH, B TOM YUCIIE TEPMOXUMUYECKHUE PACUYETHI, PACUETHI C
UCIIOJIB30BAHUEM ITOHATHS «MacCOBasi JOJIs BEILIECTBAY.

Heopranuueckast xumus — 17 4
Hememannvt — 9 u
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Hemeramnel. Ilonoxenune HemeramnoB B Ilepuomuueckoit cucreMe xumudeckux siemeHToB [ H.
MenneneeBa ¥ OCOOCHHOCTH CTpPOCHHS aroMoB. DuU3HUYECKHE CBONCTBA HEMETA/UIOB. AJIOTPOIHUS
HEMeTaJUIoB (Ha MpuUMeEpe KUuciaopoaa, cepsl, hochopa u yrieponaa).

XVUMUYECKHE CBONCTBA BAXKHEHIIMX HEMETA/NIOB (TaJlOT€HOB, Cepbl, a30Ta, ¢ocdopa, yriepoaa u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COSAMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COEUHEHUM.

Memannot — 6 u

Meramnsl. Ilonoxenune wmerawioB B Ilepuoanueckoit cucreme xumuueckux odnemeHtoB . M.
MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX OO0O0JIOYEK aTOMOB MeTauioB. OOmue ¢u3uveckue
cBoicTBa MEeTAIIOB. CIJIaBbl METAJIOB. DJIEKTPOXUMUYECKUIN P/l HAIPSXKEHUH METAJIIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIMX METAIOB (HATPUM, KA, KadblUWA, MarHui, aJllOMUHUANA, [UHK,
XPOM, KeJe30, MEJib) U UX COCTUHEHUMN.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHnenre MeTamioB B ObITY U TEXHHKE.

Cé:a3b HeopeanuuecKUX U Op2aHu1ecKux eeujecme — 2 u

3KCHepI/IM€HTaHI~)HI>Ie MCTOAbI I/I3y‘~IeHI/I$[ BCIIECTB MU HX npeBpameHHﬁ: I/I3y‘~IeHI/I€ KOJUJICKIITUN
«Metaimel M CIUIaBBI», O0pa3lOB HEMETALIOB, PEIICHHWE JKCIICPUMCHTAIBHBIX 3ajad, HaOJIOJCHHE H
ONHMCaHUEe JACMOHCTPAlIMOHHBIX M JIA0OOPATOPHBIX OIBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHUS C
paCTBOpaMI/I KUCJIOT U HICJIO‘ICﬁ, KAa4uCCTBCHHBIC peaKm/m Ha KaTUOHBI MeTaJIJIOB).

Pacuérnrie 3amaun.

Pacuétel maccel BemiecTBa WM 00BbEMa Ta30B MO H3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU
00BEMY OIHOrO M3 YYaCTBYIOIIMX B pPEaKIMU BEIIECTB, Pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEILECTBA)
MPOAYKTOB PEAKIMHU, €CIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMmus U )KU3Hb — 4 4

Ponp xumun B o0ecrnieyeHMM HKOJIOTHUECKOW, PHEPreTHUECKOW M MUIIeBOM 0e30MacHOCTH, pa3BUTHH
MeauuuHbL. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUAX PEAKIIUN.

[TpencraBienust 06 00X HAYYHBIX IPUHIIUIIAX POMBIIIEHHOTO MOTY4YE€HUS BaKHEHIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MATEPUAIIOB. BAXKHEUILKME CTPOUTEIbHBIE MAaTEPHUAIIbl, KOHCTPYKIIMOHHBIE
MaTepualbl, KPacKd, CTEKIJIO, KEpaMHKa, MaTepuaibl I DJIEKTPOHUKH, HAHOMATEepUasbl, OPraHUYECKUE U
MUHEpaIbHBIE YA0OPEHUSI.

XUMHS M 30pOBbE 4YEJIOBEKA: IpaBWJIa MCIOJb30BAaHUS JIEKAPCTBEHHBIX IIPENaparoB, IpPaBHIIa
0€30MMacHOr0 UCMOIb30BaHM MPENapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HH.

MexnpeaMeTHbIe CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3ed NMpU M3ydeHHH oOuieil u HeopraHuyeckoil xumuu B 11 kiacce
OCYIIIECTBIISIETCSl uYepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAyUHbIX MOHSTUHA, TaK WU MOHSTUH,
SIBJIFOILMXCS] CACTEMHBIMM JUISl OTAEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'0 IUKIIA.

OO0me ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAY4HBIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIM3, CUHTES3,
KJIacCU(pUKalus, TepUOIUNIHOCTh, HAOTIOAEHHE, SKCIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®du3nka: Matepus, SHEPIHsl, Macca, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PaAMOAKTUBHOCT,
MOJIeKYJa, SHEPreTUYECKH YpOBEHb, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBa, (PU3nUecKue
BEJIMYMHBI U €UHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTema, 6uocdepa, Makpo- U MHUKPOIJIEMEHThI, BUTAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

['eorpadus: MuHepasbl, TOPHBIE TOPOIbI, TIOJIE3HBIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.
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TexHoNOrHUs: XUMHYECKas MPOMBIIUICHHOCTh, METATYpPTUs, MPOU3BOJICTBO  CTPOUTEIHLHBIX
MaTepHaJIOB, CEJIbCKOXO3SMCTBEHHOE TIPOM3BOJCTBO, IHINEBAasi TMPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MPOMBIIIUICHHOCTh,  TIPOM3BOJICTBO  KOCMETHYECKHUX  IpernapaToB, IPOM3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepUaoB, JICKTPOHHAS POMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE
Nen/m | HaumeHoBaHuUe Pa3iesioB H KoaunuecTBo yacoB DJIeKTPOHHbBIE
TeM NMPOrpaMMbl Be | Kon. Ip. (undpossbie)
er pa6oThl | paGoTnl | 00pa3oBaTe/bHbIE
0 pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
1.1 CrtpoeHne aTOMOB. 3 Bbu6mmoteka [JOK
[Teproaryeckuii 3aK0H U https://m.edsoo.ru/7f
[lepuonnyeckas cucrema 41a636
XUMHYECKHX d1eMeHTOoB /1. H.
Menpaeneena
1.2 CTpoeHue BellecTBa. 4 bu6nmorexa LIOK
MHoroo0pasue BemecTB https://m.edsoo.ru/7f
412636
1.3 XUMHYECKUE PEAKIIUU 6 1 1 Bbu6mmoteka [JOK
https://m.edsoo.ru/7f
412636
Htoro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMus
2.1 HemeTannst 9 1 bubmnoreka IIOK
https://m.edsoo.ru/7f
412636
2.2 Mertauibl 6 1 1 bubmuoreka [{OK
https://m.edsoo.ru/7f
412636
2.3 CBs13b HEOPTraHUYECKUX U 2 bubmmnoreka HOK
OpPTaHMYECKUX BEIIECTB https://m.edsoo.ru/7f
412636
Wroro no pazgeny 17
Pa3nen 3. Xumusa u :Ku3Hb
3.1 | Xumus 1 Ku3Hb 4

Wroro no pazgeny 4

OBILIEE KOJIMYECTBO HACOB I10 34 2 3

ITPOI'PAMME

PECYPCHAS BA3A

Onucanne y4eGHO-MeTOIUYECKOT0 KOMILIEKCA.
VYuyebuuk. ['abpuensu O. C., NI.I'.Octpoymo, C.A.CnankoB Xumus 11 ki, yue6. bazossiit
ypoBens/M. IIpoceemenne, 2019.

MeTtoanyeckue mocoous:
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KonTtponsuble u npoBepounsie padoTs» (aBTopsl O.C. I'abpuensn, I[1.H. bepeskun, A.A. Ymakosa uap.)M:
«dpodan, 2010 r. JI€skun A.H., Ky3nernosa H.E. 3agauauk mo xumun :10,11 xnmacc / A.H. JI€skun, H.E.
Kysnenoa. — M., 2012

JlonotHUTe/IbHASI JIUTEPATYPA AJS YUUTEJIs:

1. IIpumepnsie mporpamMmsbl o yaeOHbIM ipeameram. Xumus 10-11 kmace. — M.
[Tpocsemenwue,2010.

2. Tabpuensu O.C. [Iporpamma kypca xumuu s 8-11 kimaccoB
obmieoOpazoBarenbHBIX yupexkaeHuil. — M.: Ipoda, 2006.

3. Xwumwus. 10 kiacc. ba3oBbli ypoBeHb: YU4EOHUK ISl 00IIe00pa30BaTEIbHbBIX YUPEKICHUN
/ O.C.I'abpuensu.—M: «Jlpodar, 2009. — 191, [1] c. : u.

4. T'abpuensn O.C. HactonbHas kaura s yaurens. M.: biuk u K, 2008.

5. Tabpuensn O.C. Xumus. 11 kiacc: yaeOHUK 1 00111€00pa30BaTeNbHBIX YUPESKIACHUH.
Mocksa,/Ipoda, 2014.

6. T'abpuensn O.C. HactonbHas kHura yuutens. Xumus. 11 knacc. Metoauueckoe
nocobue. M.,JIpoda, 2012.
7. I'abpuensa O.C. Xumus. 11 xiace: KOHTPOIBHBIC U TPOBepoUHbIe padoThl. M., Jpoda, 2013.

JIOTIOJTHUTEIbHAS JTUTEPATYPA VISl yIATHXCH:

1. Xumwus. 10 kimace. ba3oBbiil ypoBeHb: yueOHUK [yt 001ieoOpa3oBarenbhbix yupexaenuit /0.C.
Fadpuernsin—M: «Ipoday, 2009. — 191, [1] c. : un.

2. Xumwus. 10 kimacc: KOHTpPOJBHBIE M MpOBepouHble paboThl K yueOHuKy O.C. IN'aGpuensna

«Xumus. 10 kiacc. basoseiit yposenby» / O.C. I'abpuensn, I1.H. Bepeskun, A.A. Yinakosa uap.. — 3-¢
u3f., crepeotui. — M.: Jpoda, 2010. — 253, [3] c.

3. Mexasenes I0.H. Tunossie TecToBhIe 3amanust. Dk3amen 2018.

4. Bonosuk B.b., Kpyrenkas E./l. Opraunueckast xumust. YnpaxsaeHus u 3agaun. 2015.

5. JleBkun A. H. C6opHuk 3amau no xumuu. 10,11 knacc.

DJ1eKTPOHHBIE 00pa3oBaTe/ibHbIE PeCYPChI
HNuTepHeT-pecypcebl:
http://www.mon.gov.ru MuauCTEpCTBO 00pa30BaHMsI U HAYKU

http://www.fipi.ru [Topran ®UIN — DenepanbHblii KHCTUTYT MEAArOTMYECKUX U3MEPEHUN
http://www.ege.edu.ru ITopran EI'D (napopmanmonnoit noanepxku EI'D)
http://www.probaege.edu.ru ITopran Enunsiii s5x3ameH

http://edu.ru/index.php ®enepanbHbIit mopran «Poccuiickoe oOpazoBaHue»
http://www.infomarker.ru/top8.html RUSTEST.RU - dhenepanbHblii IIEHTP TECTHPOBAHHMSI.
http://www.pedsovet.org Beepoccuiickuit Uatepret-Ilencoser

CpeacrBa 00y4enus:
1. IleyaTHble mocoons:
Tabmaer: [, Y. MenneneeBa, pacTBOPUMOCTH, PSJT aKTUBHOCTH METAJUIOB, THITHl XUMHYECKHX CBSI3CH,
KJacCU(UKAIMA HEOPraHUUECKHX BEIIECTB, KJIACCH(HKALIS M CTPOSHHE OPraHMYECKHX BEIIECTB.
2. TexHn4ecKue CPeCTBA 00y YEHHUS:
1) xommbIOTED;
2) MyJIbTUMEIUIHBINA TPOSKTOP;
3) TeneBu3op.
3. YueOHO-MpaKTHYeCKoe U y4eOHO-1a00paTOPHOE 000PYy/I0BAHHE:
Habop peakTuBOB coriacHO y4eOHOH mporpamme, HaOop J1abopaTopHOro OOOPYHOBaHHS BKOJIUYECTBE
17 mrryk. JleMoHCTpanimOHHOE 000PYAOBaHUE COTIACHO YUEOHOM Iporpamme.
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