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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha ypOBHE CpEJIHEro o0IIero oopazoBaHus pazpaboTaHa Ha
ocHoBe ®denepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuu B
Poccuiickoit ®@epepanum», TpeOoBaHMI K pe3yjlbTaTaM OCBOEHUs (enepaibHON
oOpa3oBaTenbHOM TporpaMMbl cpeaHero obmero o6paszoBanusi (DOII  COO),
npenacrasieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpa3oBaTenbHoM crangapte COO,
¢ yuérom KoHuenuuu npenosaBanusi yueOHOro npeamera « XuMus» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickori ®eneparuu, pean3yrolIuX OCHOBHBIE 00pa3oBaTeIbHbBIE
IIPOrpaMMBbl, I OCHOBHBIX NOJIOkKEHUN «CTparernu pa3BUTHs BocnuTaHus B Poccuiickon
Oenepannu Ha niepuon 1o 2025 roga» (Pacmopsbxenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOJIX0/I0B K pa3pa0dO0TKe MPOrpaMMbl MO XUMHH, K OMPEICICHUIO 00IIei
CTpaTerud oOyuyeHHUs, BOCHUTAHUS U Pa3BUTHS OOYy4aIOLIMXCS CPEICTBAMU y4eOHOTrO
npeamera «Xumus» g 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIU
koHuentyanbHuple nojoxkeHuss DPIOC COO o B3auMOOOYCIOBICHHOCTH —ILEJNEH,
COJIEp’KaHus, pe3ylbTaToB OOy4YeHUS W TpPeOOBaHUW K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

Xumuyeckoe o0Opa3zoBaHuE, IMOJy4aeMOe€ BBIMYCKHHKaMH 0OIIeo0pa3oBaTeIbHON
OpraHM3aliy, SBJIAETCS HEOThEMJIEMOW YacThi0 HX 00pa30BaHHOCTH. OHO CIYXUT
3aBEpIIAIOIIMM JTallOM pealu3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX [IECHHOCTEH, MPUCYLINX LIEJTOCTHOW CHCTEME XUMHUYECKOro o0opa3oBaHus. JTH
LIEHHOCTH KacaloTcs MO3HAHUS 3aKOHOB INPHUPOAbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
oOmiel KyJIbTypbl 4YeJOBeKa, a TaKXKe HKOJOTMYEeCKH OOOCHOBAaHHOI'O OTHOILEHUS K
CBOEMY 3J0pPOBbIO U MpHUpPOJIHON cpene. Peamusyercs xumuueckoe o00pazoBaHHE
oOyyaromuxcsi Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS CpPEJICTBAMH Y4eOHOro
npeaMera «XUMHS», COAepKaHUE U IOCTPOEHUE KOTOPOTro OIPENEIEHBI B IIPOrpaMMe 110
XUMHH € Y4ETOM CHelM(PHUKH HAYKH XUMHUH, €€ 3HAu€HUs B MO3HAHUM NPUPOABI U B
MaTepualibHOM KM3HM OOIIecTBa, a TakXke C y4éToM OOIMX Leded U MPHUHIHUIIOB,
XapaKTEpU3YIOLINX COBPEMEHHOE COCTOSIHME CUCTEMBI CpeHEro oOuiero oopa3oBaHus B
Poccuiickoit @enepanuu.

XuMHUSL Kak D3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOyl poyib B
COBPEMEHHON LUBWIM3ALMM, B CO3JJaHUM HOBOW 0a3zbl MaTepHalibHOM KyJIbTyphl. OHa
BHOCHT CBOM BKJIaJ] B (DOPMUPOBAaHUE PALIMOHAIBHOIO HAYYHOTO MBIIIICHUS, B CO31aHUE
LEJIOCTHOTO TMPEJACTaBICHUA OO0 OKpYXarollleM MHpe KaK O €IUHCTBE NPUPOIbl U
YejioBeKa, KOTopoe (OpMHUpPYETCsl B XMMHUM Ha OCHOBE IOHMMAHHS BEIIECTBEHHOI'O
COCTaBa OKPY>KaOIIEro MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY CTPOCHHUEM BEILECTB, UX
CBOMCTBAMHU U BO3MOXXKHBIMH 00JIaCTSIMU IPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs cCTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOW KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHUEM YCIIEUTHOTO TPyAa
Y KU3HU KaXJ0ro ujeHa obuiectBa. CoBpeMEHHAsl XUMHUS KaK HayKa co3uJareslbHas, KaK
HayKa BBICOKMX TEXHOJIOTUH HampaBleHa Ha pelIeHHe TIJI00ANbHBIX MpoOiieM



YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPreTHUYECKOW, IHILEBOM,
AKOJIOTUYECKOM 0€30MacCHOCTH U OXPAHbBI 3I0POBBSL.

B coorBerctBMM ¢ OOmMMH UEASIMH W OPUHIMIAMUA CPEAHETO  OOIIEero
oOpa3zoBanusi cojaepxanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BBIM YypOBEHBb
W3Y4YeHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJarouxcsi, HeOOXOIUMYI0 MM JJi1 BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB,
YCIIEUTHOTO BKJIIOYEHHUS B JKU3HB COLIMYMA, MPOJOJIKEHHUsS OOpa30BaHUS B Pa3IUUYHBIX
0071aCTsAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisIIONIMMHU TTPeaMeTa « XUMUS SIBISIOTCS 0a30BbIe Kypchl — « OpraHuyeckas
xumuss» u «OO0mas U HeOpraHUYecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIep KaHUs
KOTOPBIX SBJIIOTCSI OCHOBBI 0a30BOM HayKu: CHUCTE€Ma 3HAHUW [0 HEOPraHUYEeCKOH
XUMUK (C BKIIOYEHHEM 3HAaHUW M3 O0Omed XWUMUU) W OPraHUYEeCKOM XUMUHU.
dopMupoBaHUE MJaHHOW CHUCTEMbl 3HAHUW TpPU H3YYEHHHM IMpeaMeTra oOecrnedyuBacT
BO3MOKHOCTb PaCCMOTPEHHSI BCETO MHOTO00pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATHUIA,
3aKOHOB ¥ TEOPUH XUMUH.

Ctpykrypa coaepkanusi KypcoB — «Opranuyeckas xumusi» U «OOmas u
HEOpraHuyeckas XuMus» copMupoBaHa B IporpamMme 1Mo XuMHUU Ha OCHOBE CUCTEMHOTO
moaxoda K H3YYEGHHIO Yy4YeOHOro wmartepuajia U OO0YyCJIOBIE€HA HCTOPUYECKHU
000CHOBAaHHBIM Pa3BUTHEM 3HAHUIN Ha OMPENENEHHBIX TEOPETHUYECKUX ypoBHsX. Tak, B
Kypc€ OpraHMYEeCKON XHMHMM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOMU
TEOPUU CTPOEHUSI OPraHUYECKUX COCIUHEHMI, a TAK)KE€ HA YPOBHE CTEPEOXMMHUUYECKUX U
ANIEKTPOHHBIX MPEACTaBIEHUN O cTpoeHuH BemiecTB. CBelleHUsI 00 M3y4aeMbIX B Kypce
BELIECTBAX JAIOTCSI B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXKHBIX OHOJOTHYECKU
aKTUBHBIX COEJIMHEHMH. B Kypce oOpraHuueckoil XUMHUM MOJIY4YarOT pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs TMEepPBOHAYAIbLHbBIC
NPEJICTABICHUS O XHUMHYECKOW CBSI3M, KJIAcCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, 0 XUMUYECKON PEaKLUH.

[Tonx HOBBIM yrioM 3peHUss B TpeaMere «XUMUS» 0a30BOTO  ypOBHSA
paccmaTpuBaeTCcsi M3yYEHHBII Ha YpOBHE OCHOBHOTO oOmiero o0Opa3oBaHus
TEOPEeTUYECKUN MaTepHual U (HaKTOJOTUYECKUE CBEJCHHUS O BEIIEeCTBAX W XMMHUYECKOUN
peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0I1ast 1 HeopraHu4eckasi XuMus» 00y4Jaronmumcs
MPEAOCTABIISIETCS. BO3MOXKHOCTh OCO3HATh 3HAYEHHUE MEPUOAMYECKOTO 3aKOHa C
OOIIETEOPETUUECKIX U METOJOJIOTUYECKUX TO3UIIMNMA, TIIyOKe TOHSTh HCTOPUYECKOE
W3MEHeHne (QYHKIMA JTOro 3akoHa — OT oOoOmaromeir 10 OoOBsACHSIOmEH W
MIPOTHO3ZUPYIOLIEH.

Ennnasg cucreMa 3HaHUM O BaXKHEWIIMX BEIIECTBaX, MX COCTaBE, CTPOCHHHU,
CBOMCTBaX M MPUMEHEHHHM, a TaKkKe O XHUMHUYECKHUX pEaKIUsAX, HUX CYUIHOCTH U
3aKOHOMEPHOCTSAX NpOoTeKaHusi aomnosHsercs B kypcax 10 m 11 kmaccoB anemeHTamu
COZIepKaHusl, UMEIOIIMMHU KYJIbTYPOJIOTUYECKUI M MPUKIAJAHONW XapakTep. JTHU 3HAHUS
CIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XUMUU C APYTHMU HAYKaMH, PACKpPBIBAIOT €&
pOJib B TMO3HABATENbHOW W MPAKTUYECKOW JESATEIBbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U TMPAKTUUECKUX
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MPWIOKCHUIA XWMHUHW, IOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOjIeMaxX, CBSA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH
MH(OPMAIMIO U TPUMEHSITH €€ IS MOTOJTHEHUS 3HAHUH, PeIICHUSI NHTEIUICKTYaIbHBIX U
HKCIEPUMEHTANFHBIX HCCIIEIOBATEIBCKUX 3a7ad. B memom coxepkaHue ydeOHOTO
nmpeaMera « XUMUsS» JAHHOTO YPOBHS W3YYCHHS OPUEHTHPOBAHO Ha (POpMHUpOBAHUEC Y
00yJaromuxcsi MUPOBO33PEHUYECKOW OCHOBHI JJISI TOHUMAaHUS GUIOCOPCKUX UICH, TaKUX
KaK: MaTepuaJbHOC CIWHCTBO  HEOPTaHWYECKOTO W OPTaHWYECKOTO  MHpa,
00yCJIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM W CTPOCHHEM, ITI03HaBa€MOCTb
MPUPOIHBIX SIBJICHUM MYTEM SKCIIEPUMEHTA U PEIICHHS IPOTUBOPECUNN MEXITY HOBBIMHU
dakTaMu W TEOPETHYECKUMH MPEINOCHUIKAMU, OCO3HAHWE POJIM XMMHH B DPEHICHUU
9KOJIOTUYECKUX MPOOJieM, a Takke MpooOsieM cOepexeHUss SHEPreTHUYECKUX PECYPCOB,
CBIPBSI, CO3IaHUSI HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B mane pemieHus 3amav BOCIIUTAHUS, PA3BUTHS W COIMATU3ANNN OOYJAFOIIMXCS
MPUHSATHIC MPOTPAMMOM TI0 XUMHUH TOAXO/BI K ONMPEACICHUIO COACPKAHUSI U TIOCTPOCHUS
mpeaMeTa NpPeayCMaTPpUBAIOT (OPMHUPOBAHHWE YHHUBEPCAIBHBIX YYEOHBIX JICHCTBHIA,
UMEIONUX 0a30BOC 3HAYCHHE JUIS PA3IMYHBIX BUIOB JCATCIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHajau3a U 00pabOTKK MH(POpPMAIMH, HEOOXOIUMBIX JIJIsi MPUOOPETCHHS OTBITA
MPAKTHYECKOW M HCCIIEOBATEIbCKONW JEATEIBHOCTH, 3aHMMAIONIEH Ba)XKHOE MECTO B
MO3HAHUYU XUMHH.

B nmpaktuke nmpenojaBaHuMs XUMHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi, TaK U Ha YPOBHE CpeIHero oomiero oOpa3oBaHMs, MPHU ONpPEesICHUN
COJIEp)KaTeIbHOM  XApaKTePUCTUKU IleJied M3ydeHUs TNpeaMeTa  HalpaBiICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAMIMOHHO MpHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOW HayKH Kak o0OJJaCTU COBPEMEHHOTO0 €CTECTBO3HAHHUS, NPAKTHUYECKON
NeSITEIbHOCTH 4YeJIOBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOM TOUKH 3PEHUS TAKOW MOJIXOJ K OMpe/IeICHHIO 1eJiel U3yueHus mpeameTa
SIBJISIETCSI BIIOJTHE OTIPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TIaBHBIMU IEISIMH U3y4EeHUS TpeaMeTa « XUMUs»
Ha 6a30BoM ypoBHe (10 —11 xJ1.) sIBASIOTCS:

e (dopmupoBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUW KaK Ba)KHEWINEH COCTaBIISIOIIEH
€CTECTBEHHO-HAyYHOW KAapTHUHBI MHpA, B OCHOBE KOTOPOW JIEXKAT KIIIOUEBHIE
NOHSTHS, (GyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHHE S3bIKA HAYKH,
YCBOCHHE U IOHUMAHUE CYITHOCTH JOCTYIMHBIX 0000IIEHIIT MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMIIEHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

e (dopmupoBaHMe M pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJAX IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIMH, HEOOXOAMMBIX HJisi NMPHOOpETEeHUs YMEHUI
OpPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIONIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON U ITOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUU M CIOCOOOB JESATEIHHOCTH, CBS3aHHBIX C HAONIOJIEHUEM U
OO0BSICHEHUEM XMMHYECKOTO SKCIIEPUMEHTa, COOI0IEHUEM TpaBuil 06€30MacHOTO
oOpallleHus ¢ BEIeCTBAMHU.



Hapsgy ¢ stuMm, copepkaTenbHas XapaKTEpUCTHKA IeJed W 3a7ad W3ydeHUs
mpeaMera B MporpaMMe MO0 XWMHH YTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBUH C
HOBBIMU TPUOPUTETAMU B CHCTEME CpeaHero oomiero obOpasoBanus. CeroaHs B
MPEToJaBaHu XMMHH B OOJIbIIEH CTENEHH OTAAETCS MPEANOYTCHHE IMPAKTUICCKOMN
KOMITOHCHTE COJICp)KaHUsI OOYyYCHHS, OPHCHTUPOBAHHOW Ha IOATOTOBKY BBHITYCKHHKA,
BIIQJICIONIETO HE HA0OpOM 3HaHWH, a (YHKIMOHAIBHOH TPAaMOTHOCTBIO, TO €CTh
croco0aMu ¥ YMEHHUSIMU aKTHBHOTO TIOJYYCHUS 3HAHUH M MPUMCHCHHS UX B PEAIbHOUN
KU3HU JJIs PEIICHUS MPAKTUISCKUX 3a/1a4.

B cBsi3u ¢ 3THM TIpW W3YYCHHH TIpeaIMeTa «XHUMHUS» JTOMHUHHUPYIONIee 3HAUYCHUC
MPUOOPETAIOT TaKKE IEJIN U 3a]a9H, KaK:

ajanrtanus oOydJaromuxcs K YCJIOBUSM JUHAMHYHO PAa3BUBAIOIICTOCS MHPA,
(dbopMHUpOBaHUE WHTEIUICKTYAIbHO PA3BUTOW JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITECIIHHOMY MPUHSATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIHUSIX, CBI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHUEM;

(dbopMupoBaHUE Y 00YYarONIUXCS KIFOUEBBIX HABBIKOB (KOMIICTCHIIMI), MMEIOIINX
YHUBEPCAJILHOS 3HAYCHUE IS Pa3IUYHBIX BHUJIOB JICATCIBHOCTH: PEIICHHUS IMpoOieMm,
MOWCKa, aHajau3a U 00paboTKU MH(OpMaIK, HEOOXOIUMBIX JIJIsl MPUOOPETCHHSI OTBITA
JCSATCIIBHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B TMO3HAHWUU XUMHH, a TaKXKe I
OIICHKH C TIO3WMIIMA DKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIICCTB U
XUMHYECKHX MPOLIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOAHYIO CpPeay;

pa3BUTHE I[I03HABATENBHBIX HMHTEPECOB, HMHTEIUIEKTYalbHBIX U TBOPYECKHUX
crocoOHocTel 00ydYaroIIUXcsi: CHOCOOHOCTH CaMOCTOATENIbHO MPUOOpPETaTh HOBBIE
3HaHHUS 10 XUMHHU B COOTBETCTBHHM C >XU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TOUCKA U aHaliu3a y4eOHOM U Hay4HO-
HOMyJISIpHON MHGOPMALIUK XMMHYECKOTO COICPKAHUS;

dbopMupoBaHUE M pa3BUTHE Yy OOYYAIOUIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHHS], HAOMI0JaTEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPble HEOOXOIUMBI, B
YaCTHOCTH, IIPU TJIAHUPOBAHUU U MPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHUE Yy 00yJaromuxcs yOeKIEHHOCTH B TYMaHUCTUYECKOW HANPaBICHHOCTH
XUMHUHM, €€ BaXHOM pOIM B PEUICHUH TIJIOOAIBHBIX MPOOJIEeM paIlMOHAIBEHOTO
MPUPOAONOIBL30BAHMS, TIOTMOJMHEHHUS] DIHEPreTMYECKUX PECypcoB U COXpaHEHUs
MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOIICHHS K
MpUPOJIE W CBOEMY 37I0POBBIO, a TakkKe MPHOOPETEHUS OINbITa HCIOJIb30BaAHUS
MOJIYYCHHBIX 3HAHHWM JJIS MPUHSTHS TPAMOTHBIX PEIICHUN B CUTYaIUsX, CBSI3aHHBIX C
XUMHYECKUMH SIBJICHUSIMH.

B yuebHoM mnaHe cpemHero obmiero oOpazoBaHHs IpeaMeT «XuMmus» 0a30BOTro
YPOBHS BXOJUT B COCTaB MpeaMeTHOM 001acTu « EcTecTBeHHO-HAYUYHBIC MTPEAMETHD.

OO0miee 4uCIO 4YacoB, OTBENEHHBIX JUISI M3YyYCHUS XHWMHUU, Ha 0a30BOM YypOBHE
cpemHero obmiero obpazoBaHus, coctaBisger 68 dacoB: B 10 kimacce — 34 daca (1 gac B
Heneno), B 11 kimacce — 34 yaca (1 yac B Henmento). Ecnu U3 MIKOJBHOTO KOMITIOHEHTA
BbIJIEIsAEeTCSA 1 "ac, To oOIee ynciio yacoB cocrtaBisgeT 136 dacoB: B 10 kimacce -68 Jacos
(2 yaca B Henento), B 11 knacce — 68 yacoB (2 yaca B HEACIIO).
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COJEPKXAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBHI OPraHNYeCKON XUMHH

[Ipemmer opraHwueckoil XWMHUHM: €€ BO3HUKHOBEHHE, pPA3BUTHE W 3HAUCHHE B
MOJIyYEHUH HOBBIX BEIECTB U MaTepuasioB. Teopuss CTpOEHUS OpraHMYECKHX
coenuHenuit A. M. BbytnepoBa, e€ ocHoBHble moJokeHUs. CTpyKTypHbIE (OPMYIIbI
OpraHMYECKHX BeulecTB. ['omosorusi, uzomepus. XUMHUYECKas CBSI3b B OPraHUYECKUX
COCJIMHEHUSAX — OJTUHAPHBIC U KPATHBIC CBS3H.

IIpencraBnenne o KilaccUpUKalMM OpraHMYeckux BemiecTB. HomeHkmaTypa
OpPTaHWYECKHX COEJAMHEHUH (CUCTeMaTH4ecKas) W TPUBHAJbHBIC HA3BAHHUS BaYKHEHITUX
IIPEICTABUTENEH KJIACCOB OPraHMYECKUX BEIECTB.

OKCIIepUMEHTAIbHBIE METOJBI W3yYeHHWS BEIIECTB M WX NpeBpalleHUi:
O3HAKOMJIEHHE C 00pa3uamMHu OpraHMYECKUX BEIIECTB M MaTepHajJaMd Ha HX OCHOBE,
MOJICJIUPOBAHNE MOJIEKYJ] OpraHMYeCKHX BELIECTB, HAONIOJIEHME U  OIUCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPU HArPEBaHUH
(nnaBnenue, oOyriaMBaHUE U TOPEHUE).

YriaeBogopoasnl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKUN psia. MeTaH u 3TaH — MpoCTenIne
MIPEJICTAaBUTEIN AJTKaHOB: (QU3MYECKUE U XUMUUYECKHE CBOMCTBA (pEaKIMH 3aMEIICHHS U
TOPEHUs ), HAX0XKICHHUE B TIPUPO/IE, TTOJIyUCHUE U IPUMEHCHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHH psAA. OTHICH W MPONUICH —
IPOCTEHINNE MPEACTABUTENIN ATKEHOB: (PU3WYECKUEe W XMMHYECKHE CBOMCTBA (peaKiIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUSA, THIApATAlldd, OKUCICHUS U TOJUMEPHU3AIINHN),
MOJTydeHUE 1 IPUMEHCHHE.

Anxkanuensl: OytaaweH-1,3 u MertwnOyraaweH-1,3: cTpoeHHE, BaKHEUIINE
XUMUYECKHE CBOMCTBA (peakius noauMepusaiuun). [lomyueHrne CHHTETHYECKOTO KaydyKa
Y PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYSCKHHA PsAN. ANCTHICH —
MPOCTEHIINI TIPEACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHUE W XHMHYCCKHE
CBOMCTBa (peakIuu THAPHUPOBAHUS, TaJOTEHUPOBAHUS, THUIpaTaIllid, TOPEHHUS),
MOJTyYeHHe 1 IPUMEHCHHE.

Apenbl. beH3011: cocTaB, CTpoeHHE, PU3HUECKUE U XUMHUYECKHE CBOMCTBA (peaKIuu
TraJIOTCHUPOBAHUS W HHUTPOBAHMS), TOJYYEeHHE W TIpUMEHeHue. Toayon: cocmas,
cmpoenue, @usuueckue U Xumuueckue Cc8oUCmed (peakyuu 2arl02eHUpPOBAHUs U
HUMPOBAHUs), noayyeHue u npumenenue. TOKCHYHOCTh apeHOB. | eHeTHueckas CBSI3b
MEXIy YTJICBOJIOPOIaMH, IPHHAIICKAITUMHI K Pa3IMIHBIM KJIacCaM.

[TpupoaHble UCTOYHUKH YTIIEBOIOPOAOB. [IpuponHblil Ta3 u MomyTHBIE HE(TSIHBIC
ra3sl. Hedtp 1 e€ mpoucxoxaenne. CriocoObl nepepaboTku HEPTH: MEPETrOHKA, KPEKHHT



(TepMuYecKui, KaTalUTHUECKHil), mnuponu3. IIpoaykTel mnepepaboTku HePTH, HX
MPUMEHEHHE B NPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroib M MNPOIYKTHI €ro
nepepadoTKH.

OKCHEepUMEHTaJIbHbIE METOJAbl M3yY€HHUs BEIIECTB W HMX I[peBpalleHU:
O3HaKOMJIEHHE € O0pa3llamMM IUIacCTMAcC, KaydyKoB M pe3uHbl, kKoiuekuuu «Hedte» u
«Yronp», MOAECTUPOBAHME MOJIEKYJ YIJIEBOJAOPOJOB U  TallOT€HONPOU3BOIHBIX,
MPOBE/ICHNE NPAKTUYECKOW PAOOTHI: MOIYYEHUE ITHIIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnble 3aaun.

Bolunicnienus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIeCTBAa WM TMPOJYKTAa PEAKIMH 10 U3BECTHBIM Macce, O0bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB MJIM MIPOAYKTOB PEAKIIUH).

Kucsopoaconepixkamniue opranHudeckue coeIuHeHUs

[IpenensHbIC OTHOATOMHBIC CTUPTHI. METAaHOJ ¥ ATAHOJ: CTPOCHUE, (PU3NICCKUE U
XUMHYECKHE CBOWCTBA (pEaKIMH C AaKTUBHBIMH METAJZIaMH, TajJOTr¢HOBOJIOPOJIAMH,
TOpeHHUE), PUMCHECHHE. BOJOpOHBIC CBSA3M MEXIy MOJICKyJIaMHU CHUPTOB. JlelicTBhe
METaHOJIa U ATAHOJIa HA OPTaHU3M YEIOBEKa.

MHOroaTOMHBIC CIIUPTHI. DTHICHTIIUKOIb M TIHUIECPHH: CTPOCHHE, (DU3HUCCKHE U
XUMHYECKHE CBOMCTBA (B3aMMOJCHCTBUEC CO INEIOYHBIMH METaVIaMU, KadeCTBEHHAas
peakiys Ha MHOTOaTOMHBbIE CIUPTHI). JlelicTBHe Ha opraHu3M uenoBeka. [IpumeneHnue
TJIMLEpPUHA U 3TUIICHTIIUKOJISL.

deHom: CTpoeHUe MOJEKYJIbl, (pUu3ndeckrue U XMMHUYECKHe CBOMCTBA. TOKCUYHOCTh
denona. [Ipumenenue denona.

Anbaerusipl U kemonsi. GopManbAerui, aleTalbJIerua: CTpoeHue, pusndeckue u
XUMHYECKHE CBOMCTBAa (peaklUuu OKHCIEHUS M BOCCTAaHOBJICHUS, KaueCTBEHHbIC
peakuuu), moJydyeHue u NpUMeHEHHUE.

OAHOOCHOBHBIE TMpe/eNibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas W YKCyCHas
KHCJIOTBI: CTpOEHUE, (PU3HUECKHe U XUMUYECKHUEe CBOMCTBA (CBOMCTBA, OOIIMe /s Kilacca
KUACJIOT, peakuus »Tepuduxanum), moiaydeHue u mnpumeHeHue. CreapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEJICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJIH
BBICIHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBHE.

Crnoxuble 3Qupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApONH3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonornyeckas posb KUPOB.

VYrneBoapl: cocTaB, KilacCHU(pUKalUs YrieBOAOB (MOHO-, TU- W TOJHCAXAPHIIbI).
['mroko3a — mpocTeuit MOHOCaxXapua: 0COOCHHOCTH CTPOCHHSI MOJIEKYJIBI, (PU3MYECKUE
U XUMHUYECKHE CBoiicTBa (B3aumonenctBue ¢ rtuapokcuaom wmeau(ll), oxucnenue
aMMHUAYHBIM pacTBOpoM okcuua cepebpa(l), BoccraHoBieHue, OpOKEHUE TIIFOKO3bI),
HaXOXJCHUE B TpHUpOJE, MpUMEHeHue, Ouonornyeckas poib. dorocunres. Opykrosa
KaK M30Mep TIIFOKO3HI.

Kpaxman wu nemtonoza kak mpupoaHble mnoiauMmepbl. CTpoeHHe Kpaxmana u
1eIUT0N1036l. DU3NUecKne U XMMUYECKUE CBOMCTBA Kpaxmana (THAPOJIN3, KaueCTBCHHAs
peaKIus ¢ HOJA0M).



OKCHEepUMEHTaJIbHbIE METOJAbl M3yY€HHUs BEIIECTB W HMX I[peBpalleHU:
MIpOBE/ICHUE, HAOIOIEHUE U ONMHMCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB,
Ka4eCTBCHHBIC PEAKI[MK OJHOATOMHBIX CIIUPTOB (OKHCIeHHE dTaHoIa okcuaoM meau( 1)),
MHOTOATOMHBIX CIIHPTOB (B3auMojieiicTBHe TiniepuHa ¢ ruapokcuaom wmemu(ll)),
anbJeruioB (OKUCIEHHE aMMHUAa4yHbIM pacTBOpOM okcuia cepedpa(l) m rumpokcuaom
meau(ll), B3aumopelicTBue Kpaxmana C HOJOM), MPOBEIECHUE MPAKTUYECKOW pabOThI:
CBOICTBA pacTBOPa YKCYCHOU KHCIIOTHI.

Pacuérnele 3amaumn.

Bolunicnienus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIeCTBAa WM MPOJAYKTa peaklMH IO HU3BECTHbIM Macce, O0BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB MJIM MIPOAYKTOB PEAKIIUH).

A3oTconepkalue opraHuuecKre COeMHEHMS.

AMUHOKHUCIOTBI Kak aM@oTepHble OpraHmdyeckue coeAuHeHus. Dusumyeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMepe TIHUIMHA). buomornueckoe 3HaueHue
aMUHOKHUCIOT. [lenTumapl.

benku Kkak TpuUpoIHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHas,
BTOpPHYHAsA M TPETUYHAs CTPYKTypa OelKoB. XUMHUYECKHE CBOMCTBA OEJIKOB: THPOJIU3,
JieHaTypalus, KaYeCTBEHHbIE PeaKluu Ha OEIIKU.

OKCHepUMEHTaJbHbIe METOJAbl M3yY€HHs BEIIeCTB U UX [peBpallleHu:
HaAOJIO/IeHUe M OIMCaHUE JEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus OeJIKOB Ipu
HarpeBaHUU, IBETHbIE pEaKLIUU OEJIKOB.

BoicokomoJiekyIsipHbIe cOeTHHEeHUSs

OcCHOBHBIE TOHATHUS XHUMHUU BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMEp,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTETIEHb MOJMMEPU3AIH, CPEIHSA MOJIEKYJIsIpHas Macca.
OcCHOBHBIE METOJIbl CHHTE32 BBICOKOMOJEKYJISIPHBIX COCIUHEHUN — IMONMMepU3alus U
MOJIMKOHICHCAIIHSL.

OKCHepUMEHTaJbHbIE METOJAbl HM3yY€HHs BEIIeCTB U WX I[pEeBpallleHU:
O3HaKOMJICHHE ¢ oOpas3lamMu TNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMacce,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeaMeTHBIX CBsI3ed MpH M3yYEHUU OpraHudeckod xumuu B 10
KJIACCE OCYIIECTBISIETCS Yepe3 MHCIONIb30BAaHUE KaK OOIIMX eCTeCTBEHHO-HAyYHbIX
MOHATUHM, TaK W TOHSATUH, SBISIIONINXCS CHCTEMHBIMU JJISl OTICNBHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOT'O ITUKJIA.

OOmue ecTeCTBEeHHO-HAy4YHbIC TOHSTHUS: SIBIIEHHWE, HAY4YHBIM (akT, THIOTE3a,
3aKOH, TEOpHUs, AaHaIW3, CHHTE3, KiIaccuukamus, MNepUuoAUYHOCTh, HAONIIOICHHE,
MU3MEpPEHHE, SKCIIEPUMEHT, MOJECIUPOBAHHUE.

®du3nka: Matepusi, SHEPrus, Macca, aToM, AJIEKTPOH, MOJEKYyJa, YHEPreTUYeCKUil
YpOBEHb, BEIECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3NYECKUE
BEJIMYMHBI U €AUHULBI X U3MEPEHUSL.



buonorusi: knerka, opranusm, Ouocdepa, OOMEH BEHIECTB B OpraHU3ME,
(doTOCHHTE3, OMOJOTUYECKN aKTUBHbBIE BelIeCTBA (O€IKH, YIIIEBOIbI, )KUPbI, PEPMEHTHI).

['eorpacdusi: MuHepasnbl, TOpPHbIE MOPOJBI, IOJE3HbIE MCKOMAEMbIE, TOILIUBO,
PECYPCBHIL.

TexHonorus:: MUIIEBblE MPOAYKTHI, OCHOBBI PALIMOHAIBHOTO MHUTAHMS, MOIOIIKE
CpEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE MpPEenapaThl, MaTEpHallbl U3 UCKYCCTBEHHBIX
Y CUHTETHUYECKHX BOJIOKOH.

11 KVIACC
OBIIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUM

XUMUYECKUH 3yeMeHT. AToM. Slapo aroma, M30TOmbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTUYecKue YpOBHH, TOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, O- DIEMEHTHL
OcoOeHHOCTH pacrpeieleHHs JIEKTPOHOB MO OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOJOB. DINEKTPOHHAS KOH(PUTYpaLUs aTOMOB.

[Tepuonuueckuit 3akoH u llepuonnueckas cucreMa XxuMudeckux snemeHTos 1. U.
MenpeneeBa. CBsi3p NepHOAMYECKOro 3akoHa U [leproanueckoil cucTeMbl XUMHYECKUX
anemeHToB JI. M. Menneneesa ¢ COBPEMEHHOW TEOpHUEW CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHUYECKHX OJJIEMEHTOB U 00pazyeMbIX HMHU
IPOCTBIX U CJIOXKHBIX BELIECTB [0 IPYINIAaM W MHEpHOJaM. 3HAYEHHUE NEPUOINYECKOTO
3aKOHA B Pa3BUTHUU HAYKH.

CrtpoeHue BeliecTBa. XuMu4eckasi CBs3b. Bumbl XuMuyeckoil cBsizu (KOBaJieHTHAs
HEeNoJisipHasT W TOJIsApHAs, WOHHAs, MeTajuinyeckas). MexaHu3Mbl 0Opa3oBaHUs
KOBAJICHTHOW XWMHYECKOW CBSI3W (OOMEHHBIM W JOHOPHO-aKIENTOpHBIN). Bomopoanas
CBsI3b. BaneHTHOCTB. DneKTpooTpuLarebHOCTh. CTeneHb OKUCIeHUs. VIOHbI: KaTHOHBI U
AHUOHBL.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THIIBI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUNA KPUCTAUIMYECKON PEIIETKH.

[IonssTue o pgucnepcHeIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPBI.
MaccoBas 10515 BeecTsa B pacTBOpE.

Knaccudukanus Heopranmdeckux coenuHeHuil. HoMmeHkmIaTypa HeOpraHUYeCKHX
BEIIECTB. | eHeTMyeckas CBA3b HEOPraHWMYECKUX BEILIECTB, MPUHANICKAMMNX K
Pa3JIMYHBIM KJIaCCaAM.

Xumunueckasi peaknus. Knaccupukanus XUMHUUECKUX PEAKIMid B HEOPraHMYECKOU
U OpraHMYecKOM XHWMHH. 3aKOH COXPaHEHUs MacCChl BEIIECTB, 3aKOH COXpPaHEHUS U
MPEBPAILIEHUS SJHEPTUU IIPU XUMHUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbiX (akTtopoB. OOpaTtumbie
peakunn. XUMUYeCcKoe paBHOBecHe. DaKTOPBI, BIUSIOIINE HA COCTOSSHUE XUMHYECKOIO
paBHoBecus. [Ipunnun Jle Hlarense.



OnekTponuTudeckas aucconuanus. CunbHble U chabbie diekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaibHasl, eI0YHasl.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKITUH.

OKCIEpUMEHTANIbHBIE METOJbl M3yUYEHMs] BEIIECTB W UX MPEBpaIllCHU:
nemMoHcTparusi Tabmun «llepuonuueckas cuctema XuMHYecKux snaementoB . U.
MeHeneeBay, U3yuyeHUEe MOJIEIeH KPUCTAIUTMYECKUX PEIIETOK, HAOMIOICHUE U OTIMCAaHUE
JEMOHCTPAIIMOHHBIX M JaOOpPaTOPHBIX OMBITOB (Pa3joKEeHHE MEPOKCHIA BOAOPOJa B
MPUCYTCTBUM KaTalu3aTopa, OIpPEACIICHHE CpPEIbl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCATILHOTO MHAMKATOPA, PEAKIMd MOHHOTO0 OOMEHa), MPOBEACHUE MPaKTUUECKOU
paboThl «BnusiHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEeaKIIum.

PacuérHbie 3agaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKHX PEAKIU, B TOM UYUCIE TEPMOXUMUUYECKHE
pacy€Thl, pacYEThI C UCTIOIB30BAHUEM MOHATUS «MACCOBasl JI0JIST BEIIECTBAY.

Heopranunveckas xumus

Hemerannel. [lonoxenue HemetamioB B llepmogmdeckoil cUCTEME XHMHUYECKUX
anemenToB JI. . MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. PU3NUECKUE CBOMCTBA
HEMETAJIJIOB. AJITOTPOIUS HEMETAUIOB (Ha TMpuUMepe KUCIopojaa, cepbl, ¢ocdopa u
yTIIepo/a).

XHUMHUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriepoaa U KpeMHHUS) U MX COCAMHEHUH (OKCHIOB, KHCIOPOJICOACPIKAIIUX
KHUCIIOT, BOJOPOJHBIX COCTUHECHHUH).

[IpumeHeHre BaXXHEHIIIMX HEMETAUIOB U UX COCAUHEHMIA.

Meramnel. [lonoxxenue wMeramwoB B llepuoanyeckor cucreMe XUMHYECKUX
anemenToB JI. . MenneneeBa. OcOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0UYEK aTOMOB
metamioB.  OOmme  ¢uzmveckue  cBoiicTBa  MeTaymioB.  CruiaBel  METaJlIOB.
DIJIEKTPOXUMUYECKUIN Pl HAMPSIKEHUN METaJJIOB.

XHWMHYECKHE CBOMCTBA BOKHEUIIINX METAJJIOB (HATPHM, Kadui, KadbllUi, MarHuu,
ATIOMUHUN, [ITHK, XpPOM, K€JI€30, MEJIb) U UX COCAMHEHMUIA.

OO6mme crocoObl MOTyYeHHS METaLIoB. [IpuMeHeHe MeTaIoB B OBITY U TEXHHKE.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUsI BEIIECTB U MX IMPEBpaIlCHUN: U3ydeHUE
KOJIICKIINHU «MeTabl u CILIaBEI», o0pasioB HEMETAJIJIOB, pelieHne
IKCIIEPUMEHTAIBHBIX 3aj7ad4, HaOMIOJeHHEe W OINHCAaHWE JICMOHCTPAlIMOHHBIX |
J1a00paTOPHBIX OIBITOB (B3aUMOJICHCTBUE THIPOKCHIA aTFOMUHUS C paCTBOPAMH KHCIIOT
U 1eJI0YeH, KaYeCTBEHHBIE PEaKIMK Ha KATUOHBI METAJLJIOB).

PacuétHpic 3amaun.

Pacuérel maccel BemecTBa WM 00bEMa Ta30B 10 HM3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce MM 00BbEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIIMHM BEIIECTB, Pacu&Th
Macchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO W3 BEIIECTB
AMEET MPUMECH.
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XuMHA ¥ )KU3HDb

Ponpr xumum B oOecrneueHHM SKOJIOTMUECKOM, HIHEPreTUYeCKOW | MHUIIEBOM
0€30MacHOCTH, pa3BUTHHU MeAUIUHBL. [[OHSITHE O HayYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUM.

[IpencraBnenus 00 OOMIMX HAay4YHBIX NPHUHIIMIIAX MPOMBIIUICHHOTO MOTYyYEeHHS
BaKHEUIIINX BEIIECTB.

UenoBek B MUPE BEIIECTB U MAaTEPUAJIOB: BAKHEUIIIME CTPOUTEIbHBIE MAaTEPUAIIBI,
KOHCTPYKUIMOHHBIE ~ MAaTe€puaibl, KpAaCKH, CTEKJIO, KEepaMuKa, MaTepuaibl s
3JIEKTPOHUKH, HAHOMAaTepHUaJbl, OPraHMUYECKUE U MUHEPATIbHBIC yI00pECHHUS.

XuMug UM 3[0pOBbE YEJIOBEKAa: TMpaBWJIa HCMOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuja OE30MaCHOrO HCMOJIB30BaHUS MpENnapaToB OBITOBOW XHWMHH B
MIOBCEIHEBHOM >XKU3HHU.

MexIpeaMeTHbIE CBS3U.

Peanuzanus MeXnpeaMEeTHBIX CBSI3ed NpPHU M3YYEHHHM OOLIed M HeopraHM4ecKou
xumun B 11 Kiacce ocyIecTBIsAETCS 4epe3 MCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHATHH, TaK WM TIOHATHM, SBIAIONIUXCA CHUCTEMHBIMH JJISI OT/ACJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO6mme ecTeCTBEHHO-HAYYHbIC TIOHATHUS: HAYYHBINA (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJ W3, CHUHTE3, KIacCU(pUKAIMSA, TMEePUOJUYHOCTh, HAOIIOJCHUE, OKCICPUMEHT,
MOJICTMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuKa: maTepus, HSHEpPrusi, Macca, aroM, DJIEKTPOH, MPOTOH, HEWTPOH, HOH,
U30TOI, PaJUOAKTUBHOCTh, MOJIEKYyJia, SHEPreTUYECKUU YpOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBA, (U3MYECKHME BEJIMYMHBI W EIUHHUIIBI HX
U3MEPEHUSI, CKOPOCTb.

buonorus: kimerka, opraHusM, 3KocHcTeMa, Onocdepa, MaKpo- U MUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadus: muHepanbl, TOpHBIE TOPOJIBI, TOJE3HBIE HCKOMAeMble, TOILUIMBO,
pecypchl.

TexHonorus: XWUMHUYECKass MPOMBIIUIEHHOCTh, METALTYPIusi, MPOU3BOJCTBO
CTPOUTEIBHBIX  MaTEpPUAJIOB,  CEJIbCKOXO3IMCTBEHHOE  MPOU3BOJICTBO,  IHIIEBas
MIPOMBIIIIEHHOCTb, (dhapMmarieBTHUICCKAS MIPOMBIIIIEHHOCTb, MIPOU3BOACTBO
KOCMETUYECKUX  MpernapaToB,  MPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTE€pHUAJIOB,
3JIEKTPOHHAS MPOMBIIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOIT'PAMMBI 110 XMW HA
BA30BOM YPOBHE CPE/IJHEI'O OBIIEI'O OBPA3OBAHUMA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBauBaeT TpeOOBaHMS K  pe3yJbTaTaM  OCBOEHUS
oOydJaromuMucss  TporpaMM  CpelIHero  obmiero  oOpa3oBaHus  (JIMUHOCTHBIM,
MeTanpeIMETHbBIM U MpeaMeTHbIM). HayuHo-meTonuueckoil OCHOBOW i pa3paboTKu
IUIAHUPYEMBIX PE3YJbTAaTOB OCBOCHMSI MPOrpaMM CpeIHEero oOImero oOpa3oBaHUs
SBJISIETCSI CUCTEMHO-/IEATETbHOCTHBIN OJIXO/I.

B cooTBercTBHM €  CHCTEMHO-AEATEIBHOCTHBIM TMOJAXOAOM B  CTPYKTYpe
JUYHOCTHBIX PEe3yJIbTaTOB OCBOCHHUS IMpeaMeTa «XUMHUs» Ha YpOBHE CpPEAHEro oOLIero
o0Opa30BaHUs BbIIEIEHBI CIEAYIOLINE COCTABIIAIOIINE:

OCO3HaHWE OOYyYarOIIUMHUCS POCCHMCKON TPaXJaHCKOW UACHTUYHOCTH  —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOTIPE/IEIICHHUIO;

HaJIMYMe MOTHUBAIMU K 00YyUEHHUIO;

[[EJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTHU Ha OCHOBE
KJTFOYEBBIX LIEHHOCTEW U UCTOPUUYECKUX TPaTUIMil 6a30BOM HAYKU XUMMHH;

TOTOBHOCTH M CIIOCOOHOCTH OOYyYalolUMXCsl PYKOBOJACTBOBATbCS B  CBOEH
NeSITEIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHU, MPUCYIIMMU LIETIOCTHON CHCTEME
XMMHYECKOro 00pa3oBaHuUs;

HaJIMYMe MPABOCO3HAHUS SKOJOTHYECKOW KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH LIENN
U CTPOUTD KU3HEHHBIE IIJIaHBI.

JInyHOCTHBIE PE3YNbTAThl OCBOCHHUS MpeAMeTa «XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCIUTATEIbHON [IE€ATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH U HJCATaMU POCCUICKOTO
IPaXXAaHCKOTO OOIIeCTBa, MPUHITHIMUA B OOIIECTBE HOPMaMHU U MpaBUJIAMU MOBEICHUS,
CHOCOOCTBYIOIIMMH  TIPOLIECCaM  CaMOTIO3HAHMSI, CaMOPa3BUTUS M HPABCTBEHHOTO
CTaHOBJICHUS TUYHOCTU O0YUaIOLTUXCS.

JInyHOCTHBIE ~ pE3yNbTaThl  OCBOEHUS  IpeaMera  «XHUMHS»  OTPaKaroT
chOpMUPOBAaHHOCTh  OMBITA  TO3HABATEJIbHOM W MPAKTUYECKOW  JIeATEIbHOCTU
00y4aroIuXxcs M0 peain3aliy MPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kI1aHCKOro BOCIUTAHUS .

OCO3HAaHUSA OOYYArOIIMMHCS CBOMX KOHCTHUTYLHMOHHBIX TpaB U 0OsS3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIIOPSIKY;

IIPEACTABJIEHUS O COLIMAIBHBIX HOpMaxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOUIEHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATENBHOCTU IPH CO3JaHUU Y4EOHBIX
MPOEKTOB, PEIICHWH Y4YEOHBIX W TIO3HABATENbHBIX 33J]1a4, BBITIOJHEHUU XUMHUYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHATN3€ PA3IMYHBIX BUJIOB YUEOHOU e TEIHHOCTH;

2) NaTpUOTHYECKOTr0 BOCIIUTAHMA:
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[IEHHOCTHOTO  OTHOIIEHUS K HCTOPUYECKOMY W  HAyYHOMY  HACJICIHUIO
OTE€UYECTBEHHON XUMUH;

YBOXEHUS K TIPOIeCCYy TBOpYECTBA B OOJIACTH TEOPUM W TPAKTHIECKOTO
MPUMECHEHHSI XHMHH, OCO3HAHUS TOTO, 4YTO JOCTHKCHHS HAyKH €CTh pe3yJbTar
JUTATEIHHBIX HAOIIOICHUH, KPOMOTIUBBIX AKCIIEPUMEHTAIBHBIX IMOMCKOB, MTOCTOSHHOTO
TpyJa YYEHBIX U TIPAKTHKOB;

WHTEpeca W T03HABATEIbHBIX MOTHBOB B TIOJYYEHUH M IOCICAYIONIEM aHAIIA3C
WH(OPMAIMH O TIEPEIOBBIX JOCTHKCHHSIX COBPEMEHHON OTCUCCTBCHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUYCCKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIlMH, CBSI3aHHBIC C XUMHUYCCKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHUE U IMOCTYIIKH CBOMX TOBAPHUIICH C IMO3HUIIANA
HPABCTBEHHBIX U TIPABOBBIX HOPM M OCO3HAHUE TIOCIICACTBUI 3TUX TOCTYIIKOB;

4) popMupoBaHus KyJAbTYPHI 310POBbS:

TIOHMMAaHMsI IIEHHOCTEH 3JI0pOBOTO M Oe30macHOro odpas3a jKU3HH, HEOOXO0IMMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (H3UYECKOMY M TICUXHYECKOMY
3JI0POBBIO;

cobOmoieHnsl TpaBui  0O€30MacHOro0 OOpalieHuss C BelecTBaMH B OBITY,
MTOBCETHEBHOM JKU3HU U B TPYJIOBOH JCATEIHLHOCTH;

MOHUMaHUS IIEHHOCTH MPaBWI WHIWBUAYaJbHOTO U KOJUICKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIHMAX, YTPOXKAIOIIHUX 3I0POBBIO U KU3HU JIFOJCH;

OCO3HAHUS TIOCICJICTBUN W HENPHUATHS BPEAHBIX MpUBBIUEK (yHoTpeOiIeHUs
AJIKOTOJI51, HAPKOTUKOB, KypEHHS);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHHUKATUBHOW KOMITIETEHTHOCTH B YU4€OHO-HCCIICIOBATEILCKOM JACATEILHOCTH,
00IIIeCTBEHHO MOJIE3HOU, TBOPUYECKOMN U APYTUX BUAAX JIEATCIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE yYacTHE B PEIICHUHU MPAKTHYCCKUX 3a7a4 COIHATHHOM
HaIIPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IITKOJIbI);

HWHTEpeca K MPAaKTUICCKOMY M3yUCHHIO MPOo(deCcCHil pa3InyHOTO pojia, B TOM YHCTIE
Ha OCHOBE IMPUMEHEHHS IIPEAMETHBIX 3HAHUH 10 XUMHUH,

YBaKEHHUS K TPYIY, JIFOASIM TpyJa U pe3ysibTaTaM TPYJAOBOU NeSITCIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIMBHUAYaJbHON TpaeKTOpHUHU OOpa3OBaHWS,
Oynymei mnpodeccnr W peaau3alri COOCTBEHHBIX JKHU3HCHHBIX IUTAHOB C Y4YETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHUH, HHTEPECOB M IOTpeOHOCTEH
00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHUSA

9KOJOTUYECKH II€JeCOO0pPa3HOr0 OTHONIIEHHWS K TMPUPOJie, KaK HMCTOYHUKY
CYIIIECTBOBAHHUS KU3HHU Ha 3emiie;

MOHUMAHUS  TJIOOATFHOTO  XapaKTepa OKOJOTHYECKUX MpoOIeM, BIUSHUS
SKOHOMHYECKHX MPOIECCOB HA COCTOSHUE TIPUPOTHON U COITMAITBHON CPEIIbI;
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OCO3HaHHA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTUKEHUN XUMHUHM Ul pPELIEHUs
BOIIPOCOB PALMOHAIIBHOTO IPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATUSA IEHUCTBUM, NPUHOCIIIMX BpPEX OKPYXAIOLIEH NPUPOIHOU
cpelle, yMEHHUS MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJOTMYECKHE TOCIEACTBUS
MPEIIPUHUMAEMBIX JEUCTBUNA U TPEAOTBPALIATh HX;

HaJu4usl Pa3BUTOrO HKOJIOTMYECKOIO MBIIJIEHUSA, OJKOJOTHYECKOW KYJBTYpHI,
ONBITA JESATENIBHOCTH HKOJIOTMYECKOM HANPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B T03HaBaTEJIbHON, KOMMYHUKATUBHOW M COLIMAJILHON MpPaKTHKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MTPOTHUBOCTOSITH MJICO0JIOTUH XeMOPOOuH;

7) HEHHOCTH HAYYHOI' O MO3HAHMS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH U OOILECTBEHHOMN MPaKTUKU;

MOHUMaHMs crnequUKU XUMUU KaK HayKd, OCO3HAHMs €€ poiu B (pOopMHpOBAHUU
pPalMOHAJILHOTO HAyYHOI'O MBIIUIEHUS, CO3AaHUM II€JIOCTHOrO TpPEACTaBiIeHUS 00
OKPY’KaloIlleM MHpPE KAaK O €JUHCTBE MPUPOJBI W YEJIOBEKA, B MO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuH IpobiieM COXpaHeHHs MPUPOTHOTO PAaBHOBECHS,

yOexIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUU JUIsI COBPEMEHHOM LMBHJIM3ALMH: B
e€ TyMaHUCTMYECKOW HANpaBJICHHOCTH M BaXKHOM pOJIM B CO3JAaHMM HOBOM 0asbl
MaTepHaIbHON KyJbTYpbl, pPEUIEHUU TI00adbHBIX MPOOJIEM YCTOWYMBOTO Ppa3BUTHS
YeJI0OBEUECTBA — ChIPbEBOM, SHEPreTUUECKOH, MUILEBOM 1 SKOJIOrnYecKoi 0€30IacHOCTH,
B Pa3BUTUU MEIUIUHBI, OOECIIEYEHUU YCJIOBUM YCHEIIHOTO TPYyAa M SKOJIOTMYECKH
KOM(OPTHOMH JKU3HU KaX/I0T0 WieHa o0IIecTBa;

€CTECTBEHHO-HAy4YHOM T'PaMOTHOCTH: IIOHUMaHUS CYLUIHOCTH METOJOB II0O3HAHUSA,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIONb30BATh IOJyYaeMble
3HAHUS JUId aHalu3a U OOBSICHEHHUs SIBICHUN OKPY)KAIOLIEro MUPAa U MPOUCXOASIIUX B
HEM M3MEHEHUH, yMEeHHs JenaTb OOOCHOBAaHHBIE 3aKIIOYEHHsS HA OCHOBE HAay4HBIX
(akTOB M UMEIOLINXCS JAHHBIX C LIEIbI0 MOIY4YEHHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITESIbHO HCIIOJIb30BaTh XMUMUYECKHE 3HAHMS JJIS PELICHUS
npo0seM B pealibHbIX )KU3HEHHBIX CUTYalHsIX;

MHTEpECca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEpPhIBHOMY 00Pa30BaHUIO U caMOOOpa30BaHMUIO,
K aKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMM IO XMMHUHU B COOTBETCTBHUHU C JKU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSAM TpyJAa B pa3iIuyHbIX cdepax NpodecCHOHATBHOM
JESTEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATbI
MertanpenMeTHbIe pe3yIbTaThl OCBOCHUS YUeOHOTO MpeaMeTa « XuMUs» Ha YpOBHE
cpenmHero o0miero oopa3oBaHus BKIIIOYAIOT:
3HAaYMMbIe ISt dopmupoBaHUS MUPOBO33PEHHUS 00yyarommxcs
MEXIUCLUUIITIMHAPHBIE  (MEXIpPEIMETHbIE) OOILIEHAYyUHbIE [OHATHSA, OTPAKAIOLIUE
LEJIOCTHOCTh HAyYHOW KapTUHBI MUpa U CHeUn(UKY METOJIOB MO3HAHMS, HCIIONb3YEMBIX
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B €CTECTBEHHBIX HayKax (MaTepHsl, BELIECTBO, YHEPTrus, SIBJICHHE, MPOLECC, CHUCTEMA,
Hay4YHbI (aKkT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€OpHUs, HCCIEIOBAHHE,
Ha0JII0/IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE yueOHbIE JeicTBUS (TO3HABaTENbHbIE, KOMMYHHKAaTUBHBIE,
peryJsITUBHBIE), obOecreunBaromue (GpopMUpoBaHHE (PYHKIMOHAIBHOM T'PAaMOTHOCTH U
COLIMATIHOM KOMIIETEHIIMH 00YYaronXcs;

CIOCOOHOCTh OOYYaIOIIUXCSl HCIOJIb30BaTh OCBOEHHBIE MEKIAUCIMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS U YHUBEpCAJIbHbIE yueOHbIe NEHCTBUS B MO3HABATEIbLHOU U
COLIMAJIbHOM MPAKTHUKE.

MeTtanpenMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU ACUCTBUSIMU.

OgiageHne yHUBEPCAJbHBIMH YUeOHBIMH MO3HABATEIbHBIMU €HiCTBUAMM:

1) 6a3oBbIe JJOTMYeCKHE JeHCTBHUSA:

CaMOCTOSITENbHO (POPMYJIMPOBATh U aKTyalM3UpPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBarTh;

OTpeeNATh 1eJId IeATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU HX JOCTUXKEHUS,
COOTHOCHUTb PE3yJbTaThl ACATEILHOCTH C MOCTaBICHHBIMU LEISIMHU;

UCIIONIb30BaTh MpPH OCBOCHUM 3HAHUN TMPUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIICTISATh XapaKTepHblE MPU3HAKM TMOHATHUM M YCTaHaBIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATUS [UI1 OOBSICHEHUS OTAEIbHBIX (PAKTOB MU
SIBJICHUM

BbIOMpPATh OCHOBAHUS M KPUTEPUU I KiIacCU(PUKALMKU BELIECTB M XUMHUYECKUX
peaKuuu;

YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSA3H MEXKIY N3Y4aeMbIMU SIBIICHUSMU;

CTPOMTDH JIOTMUECKUE pacCyXJIeHUs (MHAYKTUBHBIE, JEeTyKTHUBHBIC, 110 aHAJOIHH),
BBIABJIATH 3aKOHOMEPHOCTH M IPOTUBOPEYMS B  pPacCMaTpUBAEMbIX  SIBICHMAX,
(opMyIHPOBATh BBIBOABI M 3aKIIIOUCHMUS,;

IPUMEHATh B IPOLECCE IMO3HAHMS, HCIIONB3YyEMbIE B XHMHH CHUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPe0OPa30BbIBATh MOJEIbHBIEC IPEACTABICHUS — XUMUYECKUN 3HAK
(cuMBOII) 3neMeHTa, XUMHUYeckas (opmylia, ypaBHEHHE XMMUYECKON peakuuud — MpU
peleHur y4eOHBIX IMO3HABATEIbHBIX U IMPAKTHUECKUX 3a/ad, MPUMEHSATh Ha3BaHHBIC
MOJIETIbHBIE TIPEJCTABICHUS ISl BBIABICHUS XapaKTEpPHBIX IPU3HAKOB H3y4aeMbIX
BEILECTB U XUMHUECKHUX PEAKIIMIA.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeiiCTBUS:

BJIa/IETh OCHOBAaMU METOJIOB HAYYHOT'O MIO3HAHUS BEIIECTB U XMMUUYECKUX PEAKIU;

dbopMynUpoOBaTh LEAH U 33Ja4d HMCCIEIOBaHMs, UCIOJIb30BAaTh IOCTABJICHHBIE H
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUSA U
OCHOBBI 11 (DOPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX
CyXJICHUU;

BJIa/IETh HABBIKAMH CaMOCTOSITEIbHOTO INIAHUPOBAHMS M IPOBEJICHUS YUEHUUECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HaOmI0maTh 3a XOJOM IIpoIiecca,
CaMOCTOATEIBHO MPOrHO3UPOBATH €ro pe3ynbTar, (OpMyIUpOBaTh OOOOIIEHUS U
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BBIBOJIBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAHHSA, COCTABISThH
000CHOBaHHBIN OTYET O MPOJICTaHHON padoTe;

MIPUOOPETATDH OMBIT YUEHUYECKON UCCIIEOBATENIBCKON U IPOEKTHOM JEATENbHOCTH,
MPOSIBIISITH CITIOCOOHOCTHh U TOTOBHOCTH K CAMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHUS
MPAKTHYECKUX 33729, TPUMEHEHHUIO Pa3TNIHBIX METOO0B MTO3HAHMUS.

3) padora ¢ unHpopmanuei:

OPUEHTHPOBATHCA B PA3NIWYHBIX MCTOYHHKAX HHGOpMAuu (HAYyIHO-TIOMYJIIpHAS
JIUTEepaTypa XUMHUYECKOTO COJNIEpKaHUs, CIpaBOYHBIE MOCOOMS, pecypchl MHTepHeTa),
aHaTM3UPOBATh MHPOPMALMIO PA3IWYHBIX BUAOB M (POPM IPEICTABICHUS, KPUTHICCKU
OILIEHUBATH €€ TOCTOBEPHOCTH U HETIPOTUBOPECUNBOCTE;

(GhopMyITHpPOBATH 3aMPOCHl U MMPUMEHATh Pa3TUYHbIC METOJIBI MPU MOMCKE U 0TOOPE
uHpOpMAIH, HEOOXOAUMOM TS BHITIOTHEHHS YISOHBIX 3a/1a4 ONpeeIEHHOTO THIIA;

npuoOpeTaTh  OMBIT  HWCMOJB30BAaHHS  MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH ¥ Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSATEIHHO BHIOMPATh ONTHMaJIbHYIO (HOpMY MpENCTaBICHUS WHGOpPMAIIH
(cxeMbl, rpauKu, AMArpaMMbl, TaOJIULbI, PUCYHKH U JIPYTHE);

UCTIOh30BaTh HAYYHBIN SI3BIK B KAUeCTBE CPEICTBA MpH paboTe C XUMHYECKOM
nHpOpMAIIMEH: TPUMEHATh MEXIpPeIMETHbIC ((PU3NIECKHEe U MAaTEeMAaTUICCKIE) 3HAKH U
CUMBOJIBI, (OpMYIIbI, a00peBUATYPHI, HOMEHKIIATYPY;

UCNONb30BaTh U INPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBa
HarJsiIHOCTH.

OsgiiaieHne yHHBePCAJIbHBIMA KOMMYHMKATHBHBIMH ICHCTBUSIMM:

3aJjaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJaeMOM TeMbl B XOJ€ Juajora W/WiH
JMCKYCCUM, BbICKa3blBaTh HJEH, (HOPMYJIUPOBaTH CBOU IPEIIOKEHHUS OTHOCHTEIBHO
BBITOJIHEHUS TPEJIOKEHHON 3a1auu;

BBICTyIaTh C Ipe3eHTAallMed pe3ylbTaTOB I103HABATEJIILHOM J€SITEIbHOCTH,
HOJYYEHHBIX CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMU IPU BBIIOJIHEHUU
XMMHUYECKOIO 3KCIIEPUMEHTa, IPaKTUYeCKOH pabdoThl IO MCCIEIOBaHUIO CBOWCTB
U3y4yaeMbIX BEILECTB, peaju3aliy y4eOHOro MpoeKTa U (OpMyIHpOBaTh BBIBOJIBI 110
pe3yibTaTaM IPOBEAEHHBIX HCCIEJOBAHUN MYTEM COIJIACOBaHMS IO3ULUKA B XOJe
oOcyxJieHus: 1 0OMeHa MHEHUSIMHU.

OBiia/ieHNe YHHBEPCAJIBHBIMY PeryJIITUBHBIMU I CTBUSIMM:

CaMOCTOATEIbHO  IUIAHUPOBaTh M  OCYIIECTBISATH CBOIO  IO3HABATENbHYIO
NeSITeNbHOCTh, oOmpenenss e€ Neld W 3aJadd, KOHTPOJIMPOBAaTb U 1O Mepe
HEOO0XOAMMOCTH KOPPEKTUPOBATh MpeaaraéMblii aifOPUTM ACUCTBUIN MPHU BBHIOJHEHUU
y4eOHBIX M HCCIEOBATENbCKUX 3aJla4, BhIOMpaTh HamOosee 3(PpPeKTUBHbBIN cocod ux
pelIeHus ¢ y4€TOM IOJIy4eHHUsI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKHX PEaKIIUsX;

OCYILECTBJISATh CaMOKOHTPOJIb CBOEH JIEATENIbHOCTH Ha OCHOBE CaMoOaHalu3a u
CaMOOIICHKH.
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HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca « OpraHndeckas XuMHUs» OTPakaroT:

c(hOpMUPOBAaHHOCTH MPEICTABICHUI O XUMHYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAyYHOH KapTUHBI MUPA, POJIM XUMUU B TTO3HAHUU SBJICHUW MPUPOJIBI, B (HOPMHUPOBAHUT
MBIIUICHUS] U KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHATHHON TPaMOTHOCTH, HEOOXOIUMOI
JUISL PEIICHUs] TPAKTUYECKUX 3a/ad U HKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MPUPOJIHOM CpEJIE;

BJIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOMOJIATat0IINe
MOHATUS (XUMHYECKUU DJIEMEHT, aToM, OJJICKTPOHHas 000J0uYKa aToma, MOJIeKYJa,
BAJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas ¢opmyia
(pa3BépHyTas M COKpallEéHHAsI), MOJIb, MOJISIPHAsT Macca, MOJIIPHBINA O0BEM, YTIEPOTHBII
ckenet, GyHKIMOHANIbHAS TPYIINa, paguKall, U30MEPHs, U30MEPhI, TOMOJIOTHYECKUM PS/I,
TOMOJIOTH, YIJICBOJOPOJbI, KHUCIOPOJ M a30TCOACpKallie COSIUHEHHUsS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSPHBIC COCTUHEHHUSI); TEOPUU U 3aKOHBI
(Teopus cTpoeHusi opraHnyeckux BemecTB A. M. ByTinepoBa, 3akoH COXpaHEHHUST MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYCCKUN S3bIK XUMHUHU; MUPOBO33PEHUYECKUE 3HAHMUS,
JieXKaIIue B OCHOBE MOHUMAHHS MPUYMHHOCTH U CHUCTEMHOCTH XUMUYECKHX SIBJICHUMH,
(dakToNoruueckre CBEIACHUS O CBOMCTBaX, COCTaBe, IMOJYYEHHMH U O€30MacHOM
UCIOJIb30BAHUM  BAXXHEHIIMX OpPraHMYEeCKUMX BEHIECTB B OBITY U MPAKTUYECKOUN
JeSITEIbHOCTH YeJIOBEKa;

chOpMUPOBAaHHOCTb YMEHUW BBISBISATh XapakTEepHblE MPHU3HAKU TOHSTHUH,
yCTaHABIMBATh WX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOLIUE TOHATUA TIPU
OMMCAaHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OpraHUYEeCKUX COeIMHEHUN;

chOpMUPOBAaHHOCTh YMEHUW HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY  JUIS
COCTaBIJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, cOkpamiéHHou) (opmyn
OpraHMYECKUX BEUIECTB U YpPaBHEHUN XMMHUYECKHX PEaKIUi, H3rOoTaBIMBATh MOJAEIHU
MOJIEKYJl ~OpraHMYECKMX BEIIeCTB s WUIIOCTPAllMd HMX  XUMHUYECKOT0 |
MPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMHUPOBAaHHOCTh YMEHUW yCTAHABIIMBATh MPUHAICKHOCTh HM3YyUYEHHBIX
OpPraHMYECKHUX BEIIECTB [0 MX COCTaBY W CTPOCHHUIO K OMPENCIEHHOMY KIACCy/TpyIe
coemuHeHUN  (YIJIeBOIOpPOABI,  KHCIOPOA M a30TCOJAEpKallhe  COCTUHEHUS,
BBICOKOMOJICKYJIIPHbIE COCJMHEHHUS), JaBaTh KM Ha3BaHUS TI0 CHUCTEeMaTHYECKON
nomenkinarype (IUPAC), a Ttaxke NpUBOAUTH TPUBUAIBHBIE HA3BAaHUS OTIEIHHBIX
OpPraHMYECKHX BEIIECTB (ITHIICH, MPOMMICH, aleTHJIeH, STUJICHIINKOJb, TIUIEPUH,
denon, dopmanpaerun, aneTanbAeTHA, MypaBbUHAs KHCIIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIIOK03a, (PpyKTO3a, Kpaxmal, IeJUT003a,
TJIUIMH);

c(hOpMUPOBAaHHOCTH YMEHUS OTPEICNIATh BUIbI XUMUYECKOUN CBSI3U B OPraHUUYECKUX
COEIMHEHUAX (OAMHAPHBIE U KPATHBIE);
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chOpMUPOBAaHHOCT,  yYMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU  CTPOCHHUS
oprannyeckux BemiectB A. M. bytiepoBa s OObsICHEHUS 3aBUCUMOCTH CBOICTB
BEMIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHUS MACCHI BEIIECTB;

c(hOopMUPOBAaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpoeHUE, (HU3UYECKUE U
XUMUYECKUE CBOMCTBA TUIHUYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPTaHHMUYECKUX
BelleCcTB (MEeTaH, 3TaH, 3TWICH, MPOMWICH, aleTuieH, Oyraauen-1,3, meTunOyTaaneH-
1,3, OeH307, METaHOJ, 3TaHOJ, JTWICHTJUKOIb, TIULEPUH, (EHON, aleTaabIeru,
MypaBbMHASI M YKCYCHAasl KHCIJOTBI, TJIFOKO3a, KpaxMall, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TEHETHUYECKYI0 CBSI3b MEXKIYy HUMH ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM C UCTIOJIB30BaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMUPOBAaHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHHUKU YTJIEBOJOPOJIHOTO
CeIpbsi (HE(Th, MPUPOAHBINA Ta3, Yrojib), CIOCOOBI MX MepepabOTKU U MPaKTUYECKOe
MIPUMEHEHHE MPOAYKTOB NepepabOTKH;

c(hOopMUPOBAaHHOCTH YMEHUMN MTPOBOJAUTH BHIYUCICHUS IO XUMUUECKUM YPaBHEHUSAM
(maccel, 00BEMa, KOTMYECTBA KMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU IO
W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO U3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peaxkuun);

c(hopMUPOBAaHHOCTh YMEHUW BIIAJIETh CHUCTEMON 3HAHWI 00 OCHOBHBIX METOJaX
HAay4YHOTO TIO3HAHUS, MCIOJb3yeMbIX B XHMUU MPU HU3YUYEHUU BEIIECTB U XUMHUUYECKHUX
SBICHUN (HAOMIOZCHUE, W3MEPEHHE, JKCIIEPUMEHT, MOJICIUPOBAHUE), HCII0JIH30BAThH
CHUCTEMHbIE XMMHUYECKUE 3HAHUS JIsl MPUHSATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHECHHUEM;

c(hopMUPOBAaHHOCT, YMEHUM COOMIOJATh TMpaBUiIa TOJH30BAHUS XHUMHYECKOM
MOCY10¥ 1 TabopaTOpHBIM 000PYAOBaHUEM, a TAKXKE MPABHIIa OOPAIIEHUsI C BEI[ECTBAMU
B COOTBETCTBHH C HHCTPYKIIMSAMU IO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUUECKUX OIBITOB;

chOpMUPOBAaHHOCTh  YMEHHH  IUIAHUPOBATb W  BBIMOJHATh  XUMHUYECKHM
JKCIIEpUMEHT (MPEBpAIllCHUs] OPraHUYECKHUX BEIIECTB MPHU HArpeBaHWU, IOJTyUYCHHE
STUJICHA W M3YYEHHE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIUM OPTaHUYECKUX BEIIECTB,
JeHaTypanus OeJIKOB IPH HarpeBaHUM, IIBETHBIC PEaKIMH OCITKOB) B COOTBETCTBHH C
MpaBWJIaMH TEXHUKHA OE30MacHOCTH TpH OOpallleHHWH ¢ BEIIeCTBAMH U Ja0OpaTOPHBIM
000pyI0BaHHEM, TIPEJICTABIATh PE3yibTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMiCH YPaBHEHUH COOTBETCTBYIOIIMX Peakluid U (OpMyIHpOBATh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

chOpMUPOBAaHHOCTh  YMEHHUW  KPUTHYECKH  aHAIU3UPOBATh  XUMHUYECKYIO
“H(pOpMaIHIo, TOJyIaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpPeACTBAa MaccOBOW MH(MOpMAIIUH,
WNHTtepHer u npyrux);

c(hOpMUPOBAaHHOCTh YMEHHI COOIOATH MpaBUiIa HKOJIOTHUECKU 1e1eco00pa3Horo
MOBEJICHHS B OBITY M TPYJIOBOM NIEATEIHLHOCTH B IIENIIX COXPAHEHHsI CBOETO 370POBbS U
OKPY’KAIOIIE MOPUPOAHOM Cpelibl, OCO3HABaTh OMNACHOCTb BO3JCWUCTBUS Ha >KUBBIE
OpTraHW3MBbl ONPEACIEHHBIX OPTraHUYECKUX BEIIECTB, MOHUMAas cMbIci nokazarens 11K,
MOSICHATh HA TpPHUMEpax CrocoObl YMEHBIIEHUS W TPENOTBPAIICHUS WX BPEIHOTO
BO3/ICUCTBUS Ha OPTaHU3M YEJIOBEKA;
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Ui O0yYaromMXcs C OrPAaHMYEHHBIMM BO3MOJKHOCTSIMH 3J0POBbSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX II03HAHUSA BEUIECTB U
XUMHYECKHX SIBJICHUM;

IUI CJIENBIX U CIA0OBUISAIIUX OOYYarOIIUXCs: YMEHHE HCIOJIb30BaTh PEIbe(HO-
TOYEUHYIO cucTeMy oOo3HaueHuit JI. bpailns mist 3anucu XuMu4yeckux Gopmy.

11 KUIIACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYeCKas XUMHS»
OTPaXKaloT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: O XMMHUUYECKON COCTABJISIONICH €CTECTBEHHO-
HAyYHON KapTUHBI MUPA, POJIA XUMHUHU B TTO3HAHUU SIBJICHUIA TPUPOJIBI, B (POPMUPOBAHUU
MBIIIJICHUS U KYJIBTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOU
JUIS PEIICHHUS] TMPAKTUYSCKUX 3a7ad M SKOJOTHYCCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBBIO U TIPUPOIHOM Cpee;

BJIQJICHUE CHCTEMON XMMHUYECKUX 3HAHUW, KOTOpask BKJIFOYAET: OCHOBOIIOJIATAIOIIUE
MOHATHS (XMMUYECKHI SJIEMEHT, aToM, HM30TOom, S-, P-, d- BIEeKTpOHHBIE OpOHMTAIIH
aTOMOB, WOH, MOJIEKYIa, MOJTb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTCIICHb OKHUCIICHHSI, XHMHYECKas CBs3b (KOBaJCHTHAs,
WOHHAS, METAJUTMUECKasi, BOJAOPOIHAS), KPUCTAIUTNYCCKAs PEMIETKA, TUITBI XUMHUYECKUX
PEaKIHii, PacTBOP, DIEKTPOJUTHI, HEIIECKTPOIUTHI, IJIEKTPOIUTUYCCKAS TUCCOIUAIIHS,
OKHCITUTENb, BOCCTAaHOBUTEIb, CKOPOCTh XHUMHUYECKOW  pEaKIuu, XUMHUYECKOE
paBHOBECHE); TEOpUM © 3aKOHBI (TEOpUS  DJICKTPOJUTHYECCKOH  JTUCCOIUAIIHH,
nepuonuueckuii 3akoH J[. M. MenzaeneeBa, 3aKOH COXpaHEHHsSI MAacChl BEIIECTB, 3aKOH
COXpaHEHHsS ¥ TPEeBpAIlCHUs] YHEPTHH MPH XUMHUUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMUMHH, MHPOBO33PCHUYCCKHE 3HAHWs, JIC)KAINUE B OCHOBE
NOHUMaHMSI TPUYUHHOCTH M CUCTEMHOCTH XHMHUYCCKHX SIBJICHHU, (PaKTOJIOTHUCCKUE
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJYYCHHH ¥ 0€30TTACHOM UCTIOIh30BAHUN BaXKHEHIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUICCKOH JIEATSILHOCTH YEJIOBEKA;

C(OPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHBIC TPU3HAKKA TIOHSATHH,
yCTaHABJIMBATh WX B3aUMOCBS3b, WCIOIB30BaTh COOTBETCTBYIOIIUE TOHATHS TIPH
OINMCAaHUH HEOPTAaHMYECKUX BEUIECTB U UX MPEBPAIICHUI;

Cc(OPMHUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XHMHUYECKYIO CHMBOJHUKY  JUISI
COCTaBJICHHUS (OPMYJI BEIICCTB M YPABHCHUN XMMHUYECKUX PEaKIUi, CUCTEMAaTHYCCKYIO
Homenkiarypy (IJUPAC) wu TpuBHManbpHbIE Ha3BaHUA OTACIBHBIX HEOPTraHUICCKUX
BeliecTB (yrapHbIi ra3, YIJIEKUCIIbIN ra3, aMMHaK, raméHas H3BECTh, HEran¢Has U3BeCTh,
MUTHEBAsI COMA, MUPHUT U JPYTHE);

chOpMHUPOBAaHHOCTh YMEHUH OMpEAeNaTh BaJCHTHOCTb U CTENEHb OKHCICHUS
XUMHYECKHX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(KOBaJIeHTHas, WOHHAs, METAJUIMYecKas, BOJOpPOJHAs) B  COCAWHEHUAX, THII
KPUCTAIUTMYECKON PEIETKH KOHKPETHOT'O BEHIECTBA (aTOMHAs, MOJIEKYJIsIpHAsi, HOHHAs,
METaJNINYECKast), XapaKkTep Cpebl B BOJHBIX paCTBOpPaX HEOPTaHUYECKUX COCTMHCHUI;
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c(OpMHUPOBAaHHOCTh YMEHUH YCTAaHABIMBAaTh NPHHAJIEKHOCTh HEOPTaHMYECKUX
BEILIECTB MO HX COCTaBYy K OIpPEAEIEHHOMY KIAcCy/Tpylie COEIWHEHUN (IpOCThie
BEILIECTBA — METaNIbl U HEMETAJUUIbl, OKCHJbl, OCHOBAaHMS, KHUCIOTBI, amM(OTEepHbIE
TUAPOKCHUJIBI, COJIN);

c(hOopMUPOBAaHHOCTH YMEHHI pacKpbIBaTh CMBICI Tieproanyeckoro 3akoHa J[. .
MenzeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIbHYIO U
MIPOrHOCTUYECKYIO (DYHKIIUU;

c(OpMHUPOBAaHHOCTh YMEHHMM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHX 2yeMeHTOB 14 mnepuonoB llepuonnueckoil CHCTEMBI XUMHUYECKHX
anementoB JI. M. MeHzeneeBa, UCIONb3ysl OHATHS «S-, P-, 0-3JIEKTpOHHBIC OpOUTAINY,
«QHEPreTUYECKUe YpPOBHU», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMICTB
XUMUYECKHUX JJIEMEHTOB M UX COCIMHEHMI o mepuonaM W rpynnam llepuogmueckoit
cUCTeMBbI XUMHYEeCcKuX d1eMeHToB JI. 1. Menaeneena;

c(hOopMUPOBAaHHOCTh YMEHHUHN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUUYECKHE
CBOICTBA  HEOPraHMYECKHMX  BEIIECTB  pa3jMYHbIX  KIAcCOB,  MOATBEPXKIATh
CYILLIECTBOBAHHWE TEHETUYECKON CBSI3M MEXKIy HEOPraHWYeCKUMHU BEIIECTBAMU C
MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIUH;

cOpMUPOBAHHOCTh YMEHHSI KJIACCH(PUIMPOBATH XHWMUYECKUE pEaKLUUUd 1O
Pa3IMYHBIM MpU3HAKaM (YUCIy U COCTAaBY pearupyroninX BEUIECTB, TEIUIOBOMY 3PQeKTy
peakiy, W3MEHEHUIO CTElNeHeH OKHCIEHHsI JJIEMEHTOB, OOpaTUMOCTH peakluH,
YUYacCTHIO KaTallnu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTaBJIATh YPaBHEHMs PEaKLU pa3IMyHBIX THUIIOB,
HOJIHBIE ¥ COKpAIlEHHBIE YPAaBHEHUS PEAKIIMA MOHHOIO OOMEHa, YUUThIBAs yCIOBUS, NIPH
KOTOPBIX 3TH PEAaKIIMK UIYT JO KOHLA;

COPMHUPOBAHHOCTh ~ YMEHMH  NIPOBOAUTH  pEaKIHUM,  HOATBEPXKAAIOLINE
Ka4eCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKHX BEIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUU pacKpbIBaTh CYLIHOCTb OKHUCIJIUTEIILHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OanaHca 3THUX
peaKuuu;

c(OPMHUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peakIu OT Pa3IUYHBIX (PAKTOPOB; XapakTep CMELICHHs XMMHUYECKOIOo paBHOBECHUS B
3aBHCHMOCTH OT BHelIHero Bozaeiictsus (mpuniun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKT€PU30BaTh XUMUUECKUE MTPOLIECCHI, JEeKaIlINE B
OCHOBE IIPOMBIIUIEHHOIO TIOJIYYEHUS CEpPHOM KHUCJIOTBI, aMMHaKa, a TaKxKe
c(OpMHUPOBAHHOCTH NPEJCTABICHUI 00 OOIMX HAYYHBIX NMPUHIMIIAX U HKOJIOTUYECKHX
npobiemMax XUMUYECKOro MPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUMCIEHUS C HCIIOJIB30BAHUEM MOHSITHS
«MaccoBast JI0J1sl BeLIecTBa B pacTBOPe», 00BEMHBIX OTHOLIECHHUH Ia30B MPU XUMHUYECKUX
peaxIusIX, MacChl BEIEeCTBA WM 00bEMaA ra3oB M0 U3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wiu 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3¢ ¢eKrTa
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peaknuy Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIECTB, MPEBPAIICHUS U COXPaHEHUS
SHEPTUH;

c(hOpMUPOBAaHHOCT, YMEHHUM COOJIOJATh MpaBWiIa TOJIB30BAHUS XHUMHYECKOU
MOCy1I0M 1 J1a00paTOpHBIM 000pPYAOBaHUEM, a TAKXKE MPaBUiIa OOpAIlleHHs C BEllleCTBaMuU
B COOTBETCTBUH C HHCTPYKIIMSIMH TIO BBITIOJTHEHUIO J1a00PATOPHBIX XUMUICCKUX OITBITOB;

chOpMHUPOBAaHHOCTh  YMCHHMHA  IUIAHUPOBATh W BBINIOJHATH  XUMHYECKUN
OKCIEpPUMEHT (pa3lIO’KEHUE TMEpPOKCHIAa BOJAOpPOJAa B TMPHUCYTCTBUM KaTalu3aTopa,
OTIpeNIeICHNEe CpPeIbl PACTBOPOB BEHIECTB C MOMOINBIO YHHBEPCATHHOTO HHIMKATOPA,
BIIUSIHUAE PA3IMYHBIX (PAaKTOPOB HAa CKOPOCTh XUMHUYECKON pEaKIMH, PEaKIMd HOHHOTO
oOMeHa, Ka4eCTBCHHBIC PEAKIIMHU Ha Cylb(dar-, kKapOoHAT- U XJIOPUIA-aHUOHBI, HAa KAaTHOH
aMMOHHMSI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3371a4 110 TeMaM «MeTtauisy u « HemeTamsy)
B COOTBETCTBHHU C MPABHJIAMU TEXHUKH 0E30TACHOCTH NpH OOpAICEHUU C BEIIECTBAMH U
J1a00paTOPHBIM 000pyI0BaHHEM, MpEACTaBIATh  Pe3yJbTaThl  XHUMHYECKOTO
JKCIIepUMEeHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX pPEAKIMH U
(GhopMyTHpPOBAThH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

cOpMHUPOBAHHOCTh ~ YMCHUH  KPUTHYSCKH  aHAJU3UPOBATh  XUMHUYCCKYIO
nH(OpPMAIIMIO, TOJIy4aeMyK H3  pPa3HBIX HCTOYHHUKOB (CpeACTBa  MacCOBOM
KOMMYHHUKaIUu, THTEpHEeT U ApyTHX);

c(hOpMUPOBAaHHOCTb YMEHHM COOII0OAaTh MpaBuia SKOJIOTHUECKH 1e1eco00pa3Horo
NOBE/ICHUS B OBITY U TPYJOBOW NEATENHHOCTU B LIETSAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpYy’arolie NpUpOTHOM Cpelbl, OCO3HaBaTh OMACHOCTh BO3JEUCTBUSI HA JKUBbBIE
OpraHU3MBbl ONpPENENEHHBIX BEIIECTB, MOHUMAas cMmbica nokaszatens [1/IK, nmoscHsaTe Ha
npuMepax crnocoObl YMEHbIIEHUS WM TMPEAOTBpPAIICHUS HX BPEIHOTO BO3ACHCTBUS Ha
OpraHM3M 4YeJIOBEKa;

Uis  0OyYarommxcs C OrpPaHMYEHHBIMH BO3MOXHOCTSMH 3/I0pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax I[IO3HAHUS BEIIECTB U
XUMHYECKHX SIBJICHUM;

JUIS CIENBIX U CIA0OBUISAIIMX OOYyYAIOIIMXCSA: YMEHHUE HUCIOJIB30BaTh peibedHO-
TOYEUYHYIO0 cucteMy obo3HadeHuit JI. bpaiins nis 3anucu xumuueckux Gopmyot.
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TEMATHYECKOE IINTIAHUPOBAHHUE
10 KJIACC. 34 yaca (1 yac B HejeJII0)

KounyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aejioB U TeM | Bcero KP P (undposbie)
n/m | mporpaMmmsl oOpa3oBaTtejibHbIE
pecypcsl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHu4ecKOi XMMHHU
[IpenMer opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsT OpraHUIECKUX 3 https://urok.apkpro.ru/
coenuHeHuit A. M. byrieposa
Wroro mo pazueny 3
Pa3nen 2. YriaeBoaopoabl
[IpenenvHbIE YIIIEBOAOPOIBI —
2.1 pedl - HOPOA 2 https://urok.apkpro.ru/
AITKaHBI
HenpenenbHbie yrieBo10pOIb:
2.2 pedl I HOPOA 6 1 https://urok.apkpro.ru/
AJIIKEHBI, AJIKAIMCHBI, AJTKHHBI
2.3 ApomaTHYEeCKHE YTIeBOI0POIbI 2 https://urok.apkpro.ru/
[IpupoHbIE HCTOUYHHUKHU
2.4 YTJIEBOJIOPOJIOB U MIX 3 1 https://urok.apkpro.ru/
nepepaboTka
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptel. DeHon 3 https://urok.apkpro.ru/
Anbaerunpl. KapOoHOBBIC
3.2 ACTIA P 7 1 https://urok.apkpro.ru/
KUCTOThI. Cl0KHBIE 2PUPBI
3.3 VYrineBoasl 3 1 https://urok.apkpro.ru/
Utoro no pazneny 13
Pa3znea 4. A3oTrconep:kanue oprannyeckue coeJuHeHust
4.1 AMUHBI. AMHUHOKHCIIOTHI. benku 3 https://urok.apkpro.ru/
Wroro no pazgeny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUA
5.1 IInactmaccel. Kayayku. Bonokna 2 https://urok.apkpro.ru/
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34 5 2

I[TPOTPAMME
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https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC. 68 yacoB (2 yaca B He/IeJII0)

KounyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM
Bcero | KP np (mndponrie)
n/m | NporpamMmsl
oOpa3oBaTtejibHbIE
pecypchl
Pa3nes 1. Teoperudyeckue 0OCHOBBI OPraHu4ecKOi XMMHHU
[IpenMer opraHUYeCKON XUMUU.
11 Teopust CTpOEHUS OPraHUYECKUX 7 https://urok.apkpro.ru/
coenuHenuit A. M. byrneposa
Hroro no pazneny 7
Pa3nen 2. YriaeBoaopoabl
[IpenenvHbIE YIIIEBOAOPOIBI —
2.1 pedl I HOPOA 5 https://urok.apkpro.ru/
QJTKaHBI, IUKI0ATKAHBI
Henpene € yIJIeBOJAOPOIbI:
2.2 TPCACIILHAE YITEBOAOPOAE! 9 1 https://urok.apkpro.ru/
AJIIKEHBI, AJIKAIMCHBI, ATKUHBI
2.3 ApoMaTtudeckue yrieBoAa0po bl 4 https://urok.apkpro.ru/
[IpupoHbIE NCTOUHUKH
24 YTJIEBOJIOPOJIOB U MX 4 1 https://urok.apkpro.ru/
nepepaboTka
Hroro mo pazgeny 22
Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptel. deHon 5 https://urok.apkpro.ru/
Anbaerunbl. KapOoHOBBIC
3.2 ACTIA P 10 1 https://urok.apkpro.ru/
KUCTOThI. Cl0KHBIE 2PUPBI
3.3 VYrineBoasl 8 1 1 https://urok.apkpro.ru/
Hroro no pazgeny 23
Pa3znea 4. A3oTrconep:kanue oprannyeckue coeJuHeHust
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 7 1 https://urok.apkpro.ru/
Utoro no pazneny 7
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHECHUS
5.1 IInacrmaccel. Kayaykn. Bonokna 4 https://urok.apkpro.ru/
Uroro no pazgeny 4
PesepBHOE Bpemst 5
OBUIEE KOJIMYECTBO YACOB I10 68 5 4

I[TPOTPAMME

23



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

TEMATHUYECKOE IIVIAHUPOBAHMUE
11 KJIACC. 34 yaca (1 yac B HeeJI10)

KoanyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM
(uudpossbie)
n/n | NporpamMmsl Bcero KP 1P
o0pa3oBaTtejibHbIE
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aToMOB.
[Tepuonnueckuii 3aKOH U
11 [Iepnoanueckas cucrema 3 https://urok.apkpro.ru/
XUMHUYeCcKnX dyeMeHnToB J1. 1.
MenneneeBa
C .
1.2 TPOCHHE BEIECTRA 4 https://urok.apkpro.ru/
MHuoroo0Opa3ue BelecTB
1.3 XUMHUYECKUE pPEeaKIINU 6 1 1 https://urok.apkpro.ru/
Hroro mo pazueny 13
Paznea 2. Heoprannyeckasi XuMus
2.1 Meranbl https://urok.apkpro.ru/
2.2 Hemeranms 1 https://urok.apkpro.ru/
53 CBs3b HEOPraHUYECKUX U 5
' OPraHUYECKUX BELIECTB
Hroro mo pazgeny 17 https://urok.apkpro.ru/
Pa3znea 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3HB 4 https://urok.apkpro.ru/
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE
11 KJIACC. 68 yacoB (2 yaca B HejJeJI10)

KoumnuyecTrBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM
(uudpossbie)
n/n | NporpamMmmsl Bcero KP 1P
o0pa3oBaTtejibHbIE
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aToMOB.
[Tepuonnueckuii 3aKOH U
1.1 [Tepuoanueckas cuctema 5 https://urok.apkpro.ru/
XUMHUYeCcKnX dyeMeHnToB J1. 1.
MenneneeBa
C .
1.2 TPOCHHE BEIECTRA 7 https://urok.apkpro.ru/
MHuoroo0Opa3ue BelecTB
1.3 XUMHUYECKUE pPEeaKIINU 22 1 1 https://urok.apkpro.ru/
Hroro mo pazueny 34
Paznea 2. Heoprannyeckasi XuMus
2.1 Mertambt 6 https://urok.apkpro.ru/
2.2 Hemeranms 11 1 https://urok.apkpro.ru/
53 CBs3b HEOPraHUYECKUX U 8 1 1
OpraHMYECKUX BEILECTB
Hroro mo pazgeny 25 https://urok.apkpro.ru/
Pasznea 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3HB 6 https://urok.apkpro.ru/
Hroro mo pazgeny 6
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 5 3
[TPOTPAMME
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YYEBHO-METOJJMYECKOE OBECHEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

Xumug, 10 xmace/ T'abpuensu O.C., AxuumonepHoe obuiectBo «M3nareabcTBo
«IIpocsewenue»

Xumug, 11 knacc/ 'abpuensan O.C., AkumonepHoe oouiectBo «M31arenscTBo
«IIpocsewenue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Xumus. 10 knace./O.C.I'abpuensiH. bazoBblii ypoBeHb. [IpoBepouHbie 1 KOHTPOJIbHbBIC
paboTHI.

Xumus. 11 knace./O.C.I'abpuensia. ba3zoBbiit ypoBeHb. [IpoBepodyHbie 1 KOHTPOJIBHBIC
paboTHI.

Xumus. Junmaktudeckuit matepuan. 10-11 kmaccel. ba3oBelit ypoBeHb/ yueOHOE
nocooue/ A.M.Paneukwii.- M.:IIpocBeienue.

Xumus. Jlugakruueckuit Matepuai. 8-9 Kiiacchl:

Xumus 10 KJIacc. 3agayHuk./ H.E.Ky3Henoga, A.H.JIeBkuH.- M.:
[Tpoceemenue/Bentana-I'pad.
Xumus 11 KJIacc. 3agayHukK./ H.E.Ky3Henoga, A.H.JleBkuH.- M.:

[Tpoceemenue/Bentana-I'pad.

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET
https://urok.apkpro.ru

https://foxford.ru
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