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1. MOSACHUTEJBHASA 3ATIMCKA PABOYEHN ITIPOT'PAMMBI YYEEHOT'O
HPEIMETA OVYII 09. XUMUA

1.1. O6aacTh NpUMEHEHHs MPOrPAMMBI

Pabouas mporpamma ydeOHoro mnpeamera OVIL.09 Xumusi peanmsyercs B Ipenenax
OCHOBHOHM TPO(ECCHOHANTBHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO MPOo(ECCHOHATBLHOTO
oOpa3oBanusi (IporpaMM TIOATOTOBKH CIIEIIMAIIMCTOB CPEIHET0 3BEHAa) B COOTBETCTBUH C
@enepanbHBIM  TOCYIAPCTBEHHBIM  00pa30BaTEeIbHBIM  CTAaHAAPTOM  CPEAHEro  OO0IIero
oOpazoBanusi u @DenepanbHBIM TOCYAAPCTBEHHBIM OOPa30BaTEIBHBIM CTAHIAPTOM CpPEIHEro
npodeccrnoHaibHOTO  TIpoeccnoHambHO ~ OOpa3oBanmst 1o  crenuaimbHOCcTH — 44.02.02
[IpenonaBanue B HauvanbHbIX Kiaccax 44.00.00 «OO6pa3oBaHMe M MEAArOTUYECKHE HAYKH» U
COOTBETCTBYET «T'YMaHUTAPHOMY MPOPUITION.

Paboyas mporpamma y4eOHOTO mpeaMera MOKET ObITh MCIOJIb30BaHa B 00pa30BaTEIbHBIX
OpraHu3alusaX CpemHero NpopecCHOHATBHOTO O00pa30BaHUs, pPEATH3YIOMUX POTPAMMBI
cpenHero o0miero oopazoBaHusl.

1.2. O0mas xapakrepucTuKa yueOHOro npeamera

XuMuyeckoe o0Opa3oBaHHE B cpelHEM 00meM 00pa3oBaHUM SBISETCS HEOTHEMJIEMOM
yacTbi0 HUX oOpa3oBaHHOCTH. OHO CIYKHUT 3aBepUIAIONIMM D3TalloM peaju3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX LIETOCTHON CUCTEME
XMUMHUYECKOTO 00pa30BaHusl. ITH IEHHOCTHU KacaloTcs MO3HAHMSI 3aKOHOB MPUPOIbl, (POPMUPOBAHUS
MHPOBO33PEHHUS U 00111el KYJIbTYpbI YEJIOBEKA, a TAK)KE 3KOJIOTHYECKH 000CHOBAHHOTO OTHOILIEHUS
K CBOEMY 37I0POBBIO U MPUPOJIHON cpene. Peannsyercs xumuueckoe oOpa3oBaHue o0ydaromuxcs
cpeAcTBaMHU y4eOHOro mpeaMera «XUMHs», COAEp)KaHUE U IMOCTPOEHUE KOTOPOTO OINpee/IeHbI
B IIporpamMMme ¢ Y4€TOM CHEHU(PHUKM HAyKHM XUMHH, €€ 3HAYCHHs B IO3HAHUU INPUPOJABI U B
MaTepUaAIbHOW JKM3HM OOLlecTBa, a Takke C y4éToM OOmMX Lened M MPUHIMIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBl CpeIHero ooOmero o0pa3oBaHMs B
Poccuiickoit @eneparuu. Tak, Hanpumep, mpu GOPMUPOBAHUM COICPKAHMS TTPeAMETa « XUMUSH)
YUTEHBI CJIEAYIOIINE OJ0XKEHU O clieliu(UKe U 3HAUCHUH HAYKU XUMUU:

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0coOyro poJib B COBPEMEHHOM
LIUBWIM3ALMY, B CO3JaHUU HOBOM 0a3bl MaTepHalbHOW KyibTypbl OHa BHOCHT CBOH BKJal B
(dbopMupoBaHHE PALMOHAIIEHOTO HAYYHOTO MBIIIUIEHUS, B CO3/IJaHHE LIEIOCTHOTO MPEICTaBIEHUs 00
OKpYXKaloIlleM MUpPE KaK O €IMHCTBE MPHUPOJIbI U YeJIOBeKa, KOTopoe (GOpMUpPYETCs B XMMUHU Ha
OCHOBE IOHMMAaHHsS BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEro MHUpAa, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTAMU IPUMEHEHUS.

TecHo B3auMOIEHCTBYSI ¢ APYITMMH €CTECTBEHHBIMHU HayKaMu, XMMHUs CTajla HEOThEMJIEMON
YaCThI0 MUPOBOM KYJIBTYphl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPy/Ja U KU3HU KaXKJI0TO 4ieHa
oOmectBa CoBpeMeHHass XUMHsS Kak HayKa CO3UJATeNlbHas, KaK HayKa BBICOKMX TEXHOJIOI'MM
HanpasjeHa Ha pelIeHre rI100aabHbIX MPo0IeM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA - CHIPEBOH,
SHEPreTUYECKO, MUILEBOM, IKOJOTMUECKONH OE30IIaCHOCTH U OXPaHbl 3710POBbS

B cootBercTBHE ¢ 00muMu nensimu U npuHuunamu COO cozepikanue npeamMeTa « XuMus»
(0a30BBIi ypOBEHb H3YyU€HHs]) OPUEHTUPOBAHO IPEUMYLIECTBEHHO Ha  OOIIEKYJIbTYpPHYIO
MOJITOTOBKY O0yYaromuxcs, He00X0AUMYI0 UM JUIs BBIPAOOTKH MUPOBO33PEHYECKUX OPHUEHTUPOB,
YCIEIIHOTO BKJIFOYEHHS B )KU3Hb COLIMYMA, MPOJIOJDKEHUS 00pa30BaHus B Pa3JINYHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEMN.

CocCTaBisIOMMMU NpeIMeTa « XUMHUS SABISIOTCS 0a30Bble Kypehl - «OpraHuyeckast XUMUs
u «OO011ast 1 HeOpraHWYecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HAyKU: CHCTEMa 3HaHUH M0 HEOPraHWYECKON XMMHUU (C BKIIOYCHHUEM 3HAHUH U3
oOrielt XMMUN) U OpraHuyeckoi XxumMunu. @opMHUpOBaHUe TaHHON CUCTEMBl 3HAHUHN MPU U3YYCHUU
npeaMera 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHUsI BCErO MHOrooOpasusi BELIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.
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CrpykTypa conepxaHusi KypcoB — «Opranudeckast XuMus» U «OO0IIast 1 HeOpraHudecKas
XuMus» cHOPMUPOBAHA B MPOTPaMME Ha OCHOBE CHCTEMHOTO TOJXOJa K M3Yy4EHHUIO y4eOHOTO
MaTtepuana u 00yCIOBIIEHA MCTOPHYECKA OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUU Ha OIpPENCIEHHBIX
TEOPETHUUECKUX YpOBHSX. Tak, B Kypce OpraHMYeCcKOM XUMHUHU BEIIECTBA PACCMATPUBAIOTCS Ha
YPOBHE KIJIACCUUECKOW TEOPUHM CTPOCHMSI OPraHMYECKHX COCIMHEHHM, a Takke Ha YpOBHE
CTEPEOXUMHUYECKUX M JJICKTPOHHBIX TMPEACTaBICHUNM O cTpoeHun BemecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIIECTBAaX HAIOTCA B PAa3BUTHM — OT YIJIEBOJOPOJOB JO CIIOKHBIX
OMOJIOTMYECKH AaKTUBHBIX COCJMHECHUH. B Kypce OpraHm4eckoil XHMHH TIOTyJarOT Pa3BUTHE
c(hOpMHUPOBAHHBIE B OCHOBHOW IIKOJIC TEPBOHAYAIBHBIC MPEICTABICHUS O XHUMHUYECKOU CBSI3H,
KJIACCU(PUKAITMOHHBIX MPU3HAKAX BEIICCTB, 3aBUCHMOCTH CBOWMCTB BEIIECTB OT WX CTPOCHHS, O
XUMHUYECKON PEAKIUU.

[Tox HOBBIM yriom 3peHHUsi B TNpeaMmere «XUMHs» 0a30BOr0 YpOBHS pacCMaTpUBAETCS
M3YYEHHBIN B KOJUIEKE TEOPETUUCCKUN MaTepHrall U (PaKTOJOTMYECKUE CBEACHUS O BEIIECTBAX U
XUMUYECKOW peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas M HeOpraHuueckas XuMUs»
00yJaroIIMMCsl TIPEIOCTABISETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE MEPHOJNYECKOrO 3aKOHA C
0011eTeOPETUUECKIX M METOAOJOTUUECKUX TMO3HIIHNH, TIIy0)Ke MOHITh UCTOPUUECKOE U3MEHEHHE
(yHKIIMI 5TOTO 3aKOHA — OT 0000IaroNIel 10 OOBACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHHUM O BaKHEWIIMX BELIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHHH, & TAKKE€ 0 XUMHYECKUX PEAKIHMAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHMS
JIOTIOJTHSAETCST HAa TIEPBOM KypCe€ DJIEMEHTaMH COJIEP)KaHHs, UMEIONIUMHU KYJIbTYPOJIOTHYECKUN U
MPUKIIATHOM XapakTep. DTH 3HAHUS CIMOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XHUMHUU C IPYTUMU
HayKaMH, PAcKpBIBAIOT €€ pOoJib B TMO3HABATEIIBHOW W TMPAKTHYECKOW NEATETLHOCTH YEIOBEKa,
CIOCOOCTBYIOT BOCITUTAHUIO YBOXKEHUS K IMPOIECCY TBOPUECTBA B 00JIACTH TEOPHUH U MPAKTHIECKUX
MPWJIOKEHUH XUMHH, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO
3HAYUMBIX MpoOJieMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIUBATh HHPOPMAIUIO U
MIPUMEHATh €€ JUIsl MONOJHEHUs 3HAHWW, PEHICHUS MHTEJUIEKTYAJIbHBIX U 3KCHEPUMEHTAIBHBIX
UCCIIeI0BATeNIbCKUX 3a/1ad. B 11esom coneprkanue yue6Horo npeamera «XUMHs») JaHHOTO YPOBHS
U3Y4YEeHHUS OPHEHTHPOBAHO Ha (GOPMUPOBAHKE Yy 00YUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIS
noHUMaHusT (GUIOCOPCKUX UACH, TaKMX KakK: MaTepUalbHOE E€IUHCTBO HEOPraHUYEeCKOro U
OpPraHMYeCKOro MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTABOM M CTPOCHHUEM,
[M0O3HABAEMOCTh IMPUPOJHBIX ABJICHUN IMyTEM SKCIIEPUMEHTAa U PEUICHUS MPOTUBOPEUUNA MEXKIY
HOBBIMHU (PaKTaMH M TEOPETUYECKUMHU MPEINOChUIKAMHU, OCO3HAHUE DPOJIM XUMHH B PELICHUU
HKOJIOTHUECKUX MpoldiieM, a Takxke MHpodieM cOepekeHHs] IHEPreTUYECKUX PECypCcoOB, ChIPbS,
CO3JIaHUsI HOBBIX TEXHOJIOTHI U MATEPUATIOB.

B nuiane penienus 3a1a4 BOCIUTAHUSA, PA3BUTUSL U COLUATM3AIIMY 00YJarOIIUXCS IPUHSTHIE
MPOrpaMMOM MOJXOJIbI K OIIPEIEICHUIO COJIEpKaHUs U OCTPOCHUS MpeAMETa MPEyCMATPUBAIOT
dbopMmupoBanre y oOydaroluXcs YHUBEPCANbHBIX Y4E€OHBIX MACHCTBHI, HMEOIUX 0a30BoOe
3HAYEHUE [T PA3IMYHBIX BUIOB IEATEIBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHaIu3a U 00padoTKH
uHdopMaluy, HEOOXOAUMBIX Uil MPHOOPETEHHUs OMbITa MPAKTUYECKOM W HUCCIIEIOBATEIbCKOM
NEeSATENbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B MO3HAHUU XUMUHU.

1.3. MecTo IMCHMILIMHBI B CTPYKType OCHOBHOH mnpodeccHoHANbHONH 00pa3oBaTeIbHOM
NporpaMmbI: 6a30BbIil yueOHBIH MpeaMeT 0011e00pa3oBaTeIbHOTO HUKIIA.

1.4. Ienu u 32724 JUCUMILIMHBI — TPeOOBAHMSA K IUIAHMPYEMbIM pe3yJbTaTaM OCBOCHHUS
npeaMera:

Lenp n3ydenus yyeOHoro mpeamera: GOpMHUPOBAHHE U PAa3BUTHE TNPEACTABICHUNH O HAyYHBIX
MeTO/Iax MMO3HAHMS BEIECTB U XUMUYECKUX PeaKlIni, HEeOOXOAUMBIX Ul MPUOOPETEeHHUsS YMEHUN
OpHUEHTHPOBATbCA B MHpE BEUIECTB U XUMHUYECKUX SIBJICHMI, UMEIOUIUX MECTO B MPUPOJE, B
[IPAKTUYECKON U TIOBCETHEBHOM KU3HU;

pa3BUTHE yMEHUHl M CcrocoOOB JEATENHOCTH, CBA3aHHBIX C HAOMIOJCHHEM M OOBSCHEHHEM
XMMUYECKOTO HKCIEPUMEHTa, COOJIIOJICHHEM MpaBUI O€30MacHOr0 OOpalleHHs C BElIeCTBaMHU
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OBJIaZICHUE OOYYAIOMMMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIMOHAIHHOH OpPraHMU3alUU KHUBBIX
CHCTEM pa3HOr0 paHra U NPUOOPETECHHE YMEHMH, HCIOJB3YIOT 3TH 3HAHMUSA JJIS T'PaMOTHBIX
JEWCTBUI B OTHOIIEHUHU OOBEKTOB KUBOU MPUPOIBI U PELICHUS PAa3IMYHBIX )KU3HEHHBIX POOIeM.

IInanupyemMsble pe3yJbTaThbl OCBOCHHS Y4e0OHOI0 NMpeaMeTa
1. JIu4HOCTHBIE Pe3y/IbTAThI (@I'ocC Co0)
rpakIaHCKOr0 BOCTIMTAHMSA:
C(OPMHUPOBAHHOCTH TPAXKAAHCKON TO3HUIIMU O00YJArOIMIErocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00ILECTBA;
0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX TPaB M 003aHHOCTEH, YBaKEHHIE 3aKOHA M MTPABOTIOPSIIKA;
NPUHATHE  TPAJAWIUOHHBIX  HANMOHAIBHBIX, OOIIEYETOBEYECKUX TyMaHUCTUYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEH;
FOTOBHOCTh  MPOTHUBOCTOSITh ~ WJCOJIOTUM  AKCTPEMHU3Ma, HalMOHAU3Ma, KceHogoOuwu,
JUCKPUMMHALIMU MO COLMANIbHBIM, PEJINTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTH BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPa’kJaHCKOT0 00IIeCTBa, YYaCTBYIOT
B CaMOYTMpaBJI€HUH B 00111€00pa30BaTeIbHON OPraHU3aluy U JETCKO-FOHOLIECKUX OPraHU3aIHsIX;
YMEHHE B3aUMO/JICHICTBOBATH C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX PYHKUIMUSIMH U
Ha3HAYEHHUEM;
TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESITENbHOCTH;
NATPHOTHYECKOT0 BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh POCCHICKON TpakJTaHCKOW WIEHTUYHOCTH, MAaTPUOTH3MA, YBAKECHHS K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, MPOILLIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY M IPUPOJIHOMY
Hacjleaulo, NaMsATHUKaM, TpaaunusaMm HaponoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;
ujeiHast yoexx1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3auuTe OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cynp0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HApOIa;
c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;
CIOCOOHOCThH OILICHHMBAIOT CUTYAllMI0 M MPUHHUMAIOT OCO3HAHHbBIE PELIECHHUS, OPUEHTUPYACh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;
OCO3HaHHKE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;
OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJIUTENIAM U (WIIN) IPYTUM YJIEHAM CEMbH, CO3JaHUI0 CEMbU
Ha OCHOBE OCO3HAHHOTO MPHUHATHUSA LIEHHOCTEW CEMENHOM XKU3HU B COOTBETCTBUM C TPAAULIUSIMHU
Hapo0B Poccuu;
3CTETHYECKOT0 BOCIIMTAHMS:
ACTETUYECKOE OTHOUICHHE K MHpPY, BKIIOYas AICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa U OOLIECTBEHHBIX OTHOIICHHIA;
CHOCOOHOCTh BOCIIPUHHUMAIOT PA3IMYHbIE BUJBI UCKYCCTBA, TPAAULIMU U TBOPYECTBO CBOETO U
JIPYTUX HApOJAOB, OLIYIIAI0T 3MOLMOHAILHOE BO3JIECTBUE UCKYCCTBA;
yOeXJICHHOCTh B 3HAUUMOCTH JJIs1 TMYHOCTH M 00IIECTBA OTEUECTBEHHOTO M MUPOBOTO UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAJULIMI U HAPOJHOTO TBOPUYECTBA;
TOTOBHOCTH K CaMOBBIPQ)KCHUIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH KauecTBa
TBOPUYECKOH JINYHOCTH;
(pu3MYeCKOro BOCIIUTAHMSA:
c(OPMHUPOBAHHOCTh 370POBOTO M 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37J0POBBIO;
NOTPEOHOCTh B (PU3MUYECKOM COBEPLICHCTBOBAHMHU, 3aHATUSAX CIOPTHBHO-03/I0POBUTEIBHOM
JESITENILHOCTBIO;
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aKTUBHOE HEMPHUATHE BPEAHBIX NMPUBBIYEK M MHBIX (OpPM NMPHUMHEHHUs Bpenaa (puzndeckomy u
IICUXUYECKOMY 3/I0POBBIO;

TPYAOBOI0 BOCIIMTAHMA:

TOTOBHOCTb K TPYly, OCO3HAaHHE LIEHHOCTH MacTEepPCTBa, TPYAOIr00ue;

TFOTOBHOCTh K AaKTHBHOM JAEATEIbHOCTU TEXHOJIOTMYECKOM M COLMAJIbHOM HaIpPaBJIEHHOCTH,
CIOCOOHOCTh MHUITMMPOBATH, INIAHUPOBATH M CAMOCTOSITEIIEHO BBITIOJHATH TAKYIO JIESITEILHOCTB;
UHTEpPEC K pa3IMuHbiM cdepaM NpoPecCUOHAIBHON JEATEIbHOCTH, YMEHHE COBEPIIAIOT
OCO3HAHHBIN BEIOOP Oymymei mpodeccruu U peaan30BbIBAIOT COOCTBEHHBIC JKU3HECHHBIC TIIaHbL;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;
JKO0JIOTHYEeCKOr0 BOCIIMTAHMUSA:

C(OPMHUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYNbTYphl, [OHMMAHHWE  BIUSHHUS  COIHMAJIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHHE MPUPOJHOW M COIMAIBHOM Cpelibl, OCO3HAHHE
JI00aTbHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeMm;

IUIAHUPOBAHUE M OCYIIECTBIICHUE JEWCTBUU B OKPYKAIOWIECH Cpele Ha OCHOBE 3HAHUS IENei
YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA,

AKTUBHOE HEMPUATHE IEUCTBUMN, IPUHOCSIINX BPEIl OKPYKAIOIIEH Cpee;

YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEeIIPUHIMAEMBbIX
JEUCTBUM, TPEIOTBPALIAIOT UX;

paciiupeHue ombITa AesITEIbHOCTH IKOJIOTUYECKOM HallpaBI€HHOCTH;

LHEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKl U OOIIECTBEHHON MpPaKTUKHU, OCHOBAHHOTO Ha JWajore KyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YUUTATEIBCKOM KyIbTYpPhI KaK CPEJCTBA B3aUMOICHCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUDA;

OCO3HAHHE IIEHHOCTH HAay4yHOW JesTeIbHOCTH, TOTOBHOCTh OCYHIECTBJIATH MPOEKTHYIO H
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

JIMYHOCTHBIE Pe3VJIbTATHI OCBOCHHS YUeOHOI0 mMpeaMeTa XuMus B 00J1b1IeH Mepe J0JIKHbI
0TPAKATH:

B cooTBeTCTBHU C CHCTEMHO-AEATEIFHOCTHBIM MOJIX0IOM B CTPYKTYPE JINYHOCTHBIX PE3yJIbTaTOB
OCBOEHHMS MpeMeTa « XUMHS Ha YPOBHE CPETHETO 001ero 00pa30BaHMsI BBIJICICHBI CIICTYIOITNE
COCTAaBJISIOLIHNE:

1. I'pamaaHCKOro BOCIMTAHMS:

— 0CO3HaHUS OOYYAIOIIMMUCSA CBOMX KOHCTHUTYLIMOHHBIX TPaB U OOS3aHHOCTEH, YBaKCHUS K
3aKOHY U MPaBOMOPSAKY;

— MPEACTABJICHUS O COLMAIbHBIX HOPMAaX MW INPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUW B
KOJJIEKTHUBE;

— TOTOBHOCTU K COBMECTHOW TBOPHYECKOW NIEATEIBHOCTU MPH CO3JAaHUU YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHINOJTHEHHH XUMHUYECKUX KCIIEPUMEHTOB;

— CHOCOOHOCTH MOHHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUs, IOTUKY U apTyMEHTBI APYTrUX
MIPH aHATN3€ PA3INYHBIX BUJIOB y4eOHOM AEATEeIbHOCTH;

2. IIaTpuoTMYECKOTr0 BOCIIMTAHUS:

— LIEHHOCTHOTO OTHOILIEHHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTE€UECTBEHHOU XUMUU;
— YB@KEHHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUH U IPAKTHUUECKOTO MPUMEHEHHS XUMUH,
OCO3HAHHS TOTO, YTO JOCTH)KCHHsS HayKH €CTh pe3yabTaT MIJIUTENbHBIX HaOII0JIeHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSIHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;

— WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYY€HUH U MOCIIEIYIONIEM aHaTu3e HH(POPMAITUU
0 MEePEeOBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3. /IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

— HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IOBEJICHUS;

— CIOCOOHOCTH OIEHUBATh CUTYAllUU, CBS3aHHBIE C XUMUYECKHUMHU SIBICHUSMU, U TPUHUMATD
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OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPATILHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;
— TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHHE M TIOCTYIIKM CBOMX TOBApHILEH C MO3ULMI
HPABCTBEHHBIX M MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4. OopMHUPOBAHUSA KYJIbTYPbI 310POBbS:

— TIOHWIMAHWsI IIEHHOCTEW 3I0pOBOTO W 0€30macHOro oOpa3za  KH3HH; HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

— coOIoCHUS TPaBUIT OE30TTACHOTO OOPAIIECHHS C BEIIECTBAMHU B OBITY, IIOBCETHEBHOM YKU3HU
U B TPYAOBOM JNEATEIBHOCTH;

— TIOHWMAaHWSI ICHHOCTH MTPaBWII MHIUBHUIYaTFHOTO U KOJUICKTUBHOTO OE30ITACHOTO MTOBEACHHUS
B CUTYAIUAX, YTPOKAIOIINX 370POBBIO M KU3HU JIIOACH; 0CO3HAHUS MMOCICACTBUI U HEMPUITHUS
BPEAHBIX MIPUBBIUEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5. Tpy10BOro BOCHUTAHMS:

— KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B  y4e€OHO-HCCIIENIOBATENLCKOW  JIeATEITbHOCTH,
00I11IECTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

— YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWU TMPAKTUYECKUX 3a/]a4 COLMATBHOU
HaIpaBJIEHHOCTH;

— HHTEpeca K MPaKTHIECKOMY U3YUYEeHHIO PO (eCcCrii pa3IMuHOTO pojia, B TOM YHCIIe HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

— YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yabTataM TPyJA0BOH JACSITCIBHOCTH;

— TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HHIMBUIYAJIbHONW TPAEKTOPHUHU 00pa3oBaHus, OyayIei
npodeCCuu U peasiu3aIiii COOCTBEHHBIX )KM3HEHHBIX IIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMHUH, HHTEPECOB U OTPEOHOCTEH 00111eCTBA;

6. IKO0JOrn4ecKoro BOCIUTAHHUS:

— DYKOJIOTHYECKH I1eJ1ecCO00pa3HOro OTHOIICHUSI K TPUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

— TMOHMMAaHHS TJIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM, BIUSHUS YKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

— OCO3HAaHUS HEOOXOIUMOCTH WCTIOJIb30BaHUS JOCTHKEHUNW XUMHH JIJIST PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPOJOTOIb30BAHMUS;

— AKTUBHOTO HENpPUATUA JEUCTBUM, MPUHOCSIIIMX BpPEll OKPYKAIOIIEH NPUPOIHON Cpene,
YMEHHS MPOTHO3HPOBATH HEOJIATONPHUATHBIC YKOJIOTHICCKUE TIOCICICTBUS MPEAIPUHIMACMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

— HaJIMYMS PaA3BUTOIO HSKOJOTHYECKOTO MBIILJICHUS, JKOJOTUYECKOW KYJIbTYpbl, OIbITA
JIEATEIIbHOCTH  JKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCA UMM B
MMO3HABATEIHbHOM, KOMMYHUKATUBHOW M COITMATILHOM MPAKTHUKE, CHOCOOHOCTH U YMEHHS aKTHBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7. LleHHOCTH HAYYHOI'O NO3HAHMSA:

— ¢(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00IIeCTBEHHOM MTPaKTUKU;

— TMOHMMaHMs CleUU(PUKNM XUMUU KaKk HayKd, OCO3HaHHs e€ poyiud B (POpMUPOBAHUU
paIMOHATIbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  LEJOCTHOrO  MpeACTaBleHUuss 00
OKpYXalollleM MHpE Kak O €JAMHCTBE NPHUPOAbl M YEIOBEKAa, B IMO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnH MpoOIeM COXpaHEHHs MPUPOTHOTO PAaBHOBECHS;

— yO0exIEHHOCTH B O0COOOW 3HAUMMOCTH XUMHUHU s COBPEMEHHON IMBWIM3AIMH: B €€
T'YMaHUCTUYECKOW HAMPaBICHHOCTH U BAXKHOW POJIM B CO3JaHMU HOBOM 0a3bl MaTepUaNbHOMN
KYJIBTYPBI, PEIICHUH II00aTBHBIX MPOOIeM YCTOMUHNBOTO PAa3BUTHS UEIIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMHUIIEBOM M HKOJOTUYECKON O€30MacHOCTH, B PpA3BUTUU MEIUIUHBI,
obecrnevueHnn yCIOBUH YCTIEITHOTO TPY/a U SKOJIOTHUECKH KOM(MOPTHON KU3HU KAXKIOTO UIeHA
00I111eCTBA;

— €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH: [IOHUMaHUSA CYHUIHOCTH METOJOB  IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCTOIb30BaTh MOTyYaeMble 3HAHUS JIJIS
aHalM3a U OOBSCHEHUS SBICHUI OKPYKAIOIIEro MHUpPa U MPOUCXOAANIUX B HEM HM3MEHEHMIA,
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YMCHHUA ACIATh 000CHOBaAHHBIE 3aK/IFOYCHUS HA OCHOBE Hay4YHBIX (baKTOB W UMCIOIMXCA JaHHBIX

C ICJIBIO MOJYUCHUA JOCTOBCPHBIX BLIBOJAOB,

— CHOCOOHOCTH CaMOCTOSTENIBHO UCII0Ih30BaTh XUMUUECKUE 3HAHUS JUI PCIICHUA HpO6JI€M B

PCAIBHBIX JKUBHCHHBIX CUTYyallUAX;

— HMHTEpeca K NO3HAHUIO U MCCIIEI0BATEIbCKON NESTENBHOCTH;
— TOTOBHOCTH M CHOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUW 10 XUMHUU B COOTBETCTBHUHU C IKU3HECHHBIMH

MOTPEOHOCTSAMHU;

— MHTepeca K 0COOCHHOCTSIM TPyZa B pa3IM4HbIX chepax mpodeccuoHaIbHON AeITeIbHOCTH.

2. MeranpeaMmetHbie pe3yabTaThl (cM.PI'OC COO)

Meranpeamernsbie pe3dyiabTrarbl 1m0 ProcC

COO

KonkpeTrusoBaHHbIe
pPe3yJIbTAThI

MeTalpeaAMETHBIC

OgiaieHHe YHMBEPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHbIMH el CTBUSIMU:

a) 6a30BBIC JIOTUUECKHE ICHCTBUS:
CaMOCTOSITENIBHO (JOPMYIUPOBATH U
aKTyaJIM3upOBaTh MPOOIEMy, pacCMaTPUBAIOT €€
BCECTOPOHHE;

YCTaHABJIMBAIOT CYIIECTBEHHBIN MPU3HAK WIIN
OCHOBaHMA JIA CPAaBHCHUA, KJ'IaCCI/I(l)I/IKaHI/II/I u
000011IeHMS;

OTIPENIENATH IIeTU e TETLHOCTH, 33]1aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEYNS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTH KOPPEKTHUBBI B ICATEIILHOCTD,
OIICHUBAIOT COOTBETCTBUE PE3YIHTATOB LIEJSM,
OILICHUBAIOT PUCKHU MOCIIEACTBUN NESATENBHOCTH;
Pa3BHUBAIOT KPEATUBHOE MBILUICHUE IPU PELICHUU
KU3HEHHBIX MPoOIIEM;

a) 6a30BBIC JIOTUUECKHE JICHCTBHUS:
WCII0JIb30BATh MPHU OCBOCHUH 3HAHUI
MPUEMBI JIOTHYECKOTO MBITIUICHUS —
BBIJICTISITh XapaKTePHBIC MPU3HAKH TOHSATHHA
¥ YCTaHABJIMBATh X B3aHMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIONIUE TIOHATHS
JUTSE OOBSICHEHHUS OTICTBHBIX (PAKTOB M
SIBJICHUI;

BbIOMpATh OCHOBAHUS U KPUTEPHUHU IS
KJIaCCU(PUKAIUH BEIIECTB U XUMHUYECKUX
pEeaKIHnii;

yCTaHaBIMBATh MPUUNHHO-CJIE/ICTBEHHBIE
CBSI3M MEXK/y U3Y4aeMbIMU SIBJICHUSMH;
CTPOUTH JIOTUYECKUE PACCYKACHUS
(MHIIyKTUBHBIE, JIeTyKTUBHBIE, TIO
AQHAJIOTHH ), BBISIBIIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B paCCMaTPUBAEMBIX
ABIICHUSAX, (OPMYIIUPOBATH BHIBOJBI U
3aKIIIOYCHUS;

PUMEHSIThH B IIPOLIECCE TTO3HAHUS
UCIOJIb3yeMble B XMMHH CUMBOJIHYECKHE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH
MOJIeTIbHBIE MIPE/ICTABICHUS — XUMUYECKHIA
3HaK (CUMBOJ) JIEMEHTA, XUMUYecKast
dbopMyna, ypaBHEHHE XUMHUECKON pPEeaKINH
[IPU PEIICHNN y4eOHBIX TO3HABATENbHBIX U
MPAKTHYECKUX 3a/1a4, IPUMEHSTh
HA3BaHHbBIE MOJICNIbHBIE MPEACTABICHUS TS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKkuui;

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:
BJIQJICTh HaBBIKaMH y4eOHO-HCCIIeI0BATEIbCKOM
Y TIPOCKTHOM NeSITeIbHOCTH, HAaBBIKAMHU
paspelieHus mpoosem;

0) 6a30BBIC HCCIIEIOBATEIIBCKUE JCHCTBHUS:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO
TIO3HAHUS BEIIECTB U XUMUYCCKUX PEAKIIHIA;
(GopMyIIHPOBATH IIETH U 3341
UCCIIEIOBAHMSI, HCITI0JIb30BATh
MIOCTABJICHHBIE U CAMOCTOSITEIILHO
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CIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSATEIIEHOMY
IIOMCKY METO/I0B PELIEHUS IPAKTUUECKUX 3a/1ad,
IIPUMEHEHHIO PA3JIMYHbIX METO/IOB MIO3HAHHUS;
OBJIAJIEHUE BUJIaMU AEATEIbHOCTHU I10 MOJIY4YEHUIO
HOBOT'O 3HaHMSI, €0 UHTEPIIPETALINY,
peoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX
Y4eOHBIX CUTYalHUAX, B TOM YHCJIE TP CO3/IaHUH
Y4eOHBIX ¥ COITUAIIBHBIX ITPOEKTOB;
(bopMupOBaHHE HAYYHOTO THUIIA MBIIUICHUS,
BJIAJICHUE HAYYHON TEPMUHOJIOTHEHN, KIIFOUEBBIMU
MOHSATUSMH M METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a]jaun
B 00pa30BaTEIbHOM IEATEIHHOCTH U dKU3HEHHBIX
CUTYaIMsIX;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJlu3UpOBaTh 3a/lady, BbIJIBUTAIOT TUIIOTE3Y
€€ pelIeHMs], HAXOJUTh apryMEHTbI JJIs1
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUMN, 3a/1aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;
aHAJIM3UPOBATH MOJTYYEHHBIE B X0/I€ PELIECHUs
3aJlauM pe3yJbTaThl, KPUTUYECKH OLEHUBAIOT HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBAIOT
MPUOOPETEHHBIN OIIBIT;

pa3pabaThIBAIOT IIJIAH PEIICHUS MPOOIEMBI C
Y4eTOM aHaJln3a UMEIOLIUXCS MaTePUATIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

OCYILIECTBIISITh II€JIEHAIIPABJICHHBIN TOUCK
MIepeHoca CpeICTB U CIIOCOOOB JICHCTBUS B
podeccHoHabHYIO CPey;

YMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO U
MPAKTHUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;
YMETbh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
MIpeIMETHBIX O0acTei;

BBIJIBUTAIOT HOBBIE UJICH, IIPEJIaraioT
OpUTHHAJILHBIE TIOJIXO/IbI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIIHE
aJIbTepHATUBHbBIC PELICHUS;

c(hopMyITHpPOBaHHBIC BOTIPOCHI B KAYECTBE
HHCTPYMCHTA MMO3HAHUA U OCHOBBI JJIA
(bopMUPOBAHUS TUTIOTE3HI 110 TPOBEPKE
MMPaBUJIbHOCTU BbICKA3bIBACMbBIX Cy)KHeHHﬁ;
BJIAACTh HABBIKaMHU CaMOCTOATCIBHOT'O
IJIAaHUPOBAHUA U TPOBCACHUA YUCHUYCCKUX
SKCIICPUMCHTOB, COBCPIICHCTBOBATH
yMEHHMsI HaOJII0/1aTh 32 X0JI0M Ipoliecca,
CaMOCTOSITEJILHO MTPOTHO3UPOBATH €TI0
pe3ynbTat, GopMyIupoBaTh 0000IIECHUS U
BBIBOJIbI OTHOCUTCIIBHO JOCTOBCPHOCTH
pe3yJIbTaTOB UCCIEA0BAHUS, COCTABIATh
000CHOBAHHBIN OTUET O MPOACTIAHHON
pabore;

nproOpeTaTh OMBIT YYEHUYECKOU
MCCIIEIOBATENBCKON M MPOEKTHO N
ACATCIIBHOCTH, NPOABIIATH CIIOCOOHOCTL U
TOTOBHOCTB K CaMOCTOATCIIbHOMY ITOHUCKY
MCTOO0B PCIICHUA MMPAKTHUICCKUX 3a/1a4,
IMPUMEHCHUTIO PA3JIMYHBIX MECTOZ0B
MMO3HAHUS,

B) paboTa ¢ uHpopmaIuei:

BJIQJICTh HABBIKAMHU IOJTyYCHUs HHPOPMAIIUU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIFHO
OCYILIECTBISTH TIOUCK, aHAJIHN3, CUCTEMATH3AIUIO
Y UHTEPIIPETalNIO HHPOPMALIUY PA3TUYHBIX
BUJIOB ¥ (JOPM TMpeICTaBICHUS;

co37aBaTh TEKCTHI B pa3NUYHBIX (popmarTax ¢
y4eTOM Ha3HaueHUs WH(GOPMAIIUU U 1IeTEBOM
ayUTOPHUH, BBIOMpas ONTUMANBHYIO (popmy
MIPEJICTaBJICHHUS M BU3yaIH3aliy;

OIICHUBAIOT  JIOCTOBEPHOCTh,  JICTUTHMHOCTH
uH(poOpMallUK, €€ COOTBETCTBHE IIPaBOBBIM U
MOPAIBHO-ITHYECKUM HOPMaM;

B) paboTa ¢ nHpopMaIuei:

dbopMynupoBaTh 3ampochl U TPUMEHSTH
pa3ryYHble METOJIbI MIPH MOUCKE U 0TOOpE

uH(pOopMaIny, HEOOXOIUMOH TSt
BBINIOJIHEHUSA y4eOHBIX 3a1a4
OIPEAEIEHHOTO TUIIA;

npuoopeTaTh OIIBIT HCIIOJIb30BAHUS

UH(POPMALMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH M PA3IMYHBIX IMOMCKOBBIX
CHUCTEM;

CaMOCTOSTEJILHO BBIOUPATh ONTUMAJIBHYIO
dopmy  mpenctaBieHus — MH(OpMAIUH
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UCTOJBb30BaTh CpEeACTBa HMH(POPMAITMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJOTHH B peIcHUN
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX n
OpraHu3allMOHHBIX  3aJad C  CcOOJIoIeHHEM
TpeOoBaHU 3PrOHOMMUKH, TEXHUKHU
0€301MaCHOCTH, THTHEHBI, pecypcocOepekeHus,
IIPaBOBLIX u STHUYCCKUX HOPM, HOpM
nH()OPMAMOHHOK OE30MMaCHOCTH;

BJIAZICTb HABBIKAMU PAaCIIO3HABAHHWA U 3alllUThI
nHbopMannu, HHHOPMAITHOHHOK 0€30I1aCHOCTH

(cxembl, TpaduKu, TUarpammbl, TaOIHIIBI,
PUCYHKH U T. II. );
UCIIOJIb30BaTh HAYYHBIN S3bIK B KAuECTBE

cpeacTBa mpu  paboTe ¢ XUMHUYECKOU
uH(pOpMaIHeH: MIPUMEHSATD
MEKITPEIMETHBIC (pusuueckue "
MaTeMaTUYeCKUE) 3HAKW UM  CHUMBOJIBI,

dbopmysbl, a0OpeBUATYpbl, HOMEHKJIATYPY;
UCTIOJIb30BATh " peoOpa3oBHIBATH
3HaKOBO-CHMBOJIMYECKUE cpeacTsa

TIHYHOCTH. HarjisaHOCTHU
OBiajieHHe YHUBEPCAJIbHBIMH

KOMMYHUKATHBHBIMU JeiiCTBUSIMU:

a) oOrmieHue: a) oOmieHue:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BCEX cdepax
KU3HU;

pacro3HaBaTh HEBepOATbHBIE CPEICTBA OOIICHUS,
MMOHUMAIOT 3HAYEHUE COIMATBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(PIHMKTHBIX
CUTYAIMH ¥ CMSTYAIOT KOH(JIUKTHI;

BIIQJIETh PA3TUYHBIMU CITIOCOOAMH OOIICHUS 1
B3aMMOICHCTBHS,

apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh
CMSIT4aloT KOH(MIMKTHBIE CUTYaIUU;
Pa3BEPHYTO M JIOTMYHO U3JIaraloT CBOIO TOUKY
3pEHHUSI C HUCTIOJIB30BAHUEM SI3BIKOBBIX CPEICTB;

3aJ1aBaTh BOMPOCHI IO CYIIECTBY
00CyX1aeMOi TeMbI B X0JI€ TUAJIOTa U/UIH
JIMCKYCCHH, BBICKA3bIBATh HJICH,
(bopMyITHpPOBaTH CBOM MPEIOKEHUS
OTHOCHTEJILHO BBITIOJHEHHS
MPEUI0KEHHOM 3a/1a4u;

BBICTYTIATh C MMPE3CHTAIIUCH Pe3yIbTaTOB
MMO3HABATEILHON JESITCIIFHOCTH,
MOJTY4EHHBIX CAMOCTOSTEIILHO MU
COBMECTHO CO CBEPCTHHUKAMH TIPHU
BBITIOJTHCHHH XUMHUUYECKOTO SKCTICPUMEHTA,
MPaKTUYECKOU PaObOTHI TI0 UCCIIEA0BAHUIO
CBOWCTB M3y4aeMbIX BEIIECTB, PeaTn3aiiu
y4eOHOTO MpoeKTa U (HopPMYITUPOBaTh
BBIBO/IBI 110 Pe3yJIbTaTaM MPOBEAEHHBIX
HCCIIeI0BaHUM TTyTEM COTJIACOBAHMS
MO3UIIMH B X0/€ 00CYXXJIeHUSI 1 0OMEeHa
MHEHHSIMU

0) coBMeCTHas JACSITCIBHOCTD:

MOHMMAIT M  HMCIOJB30BaTh IPEHMYIIECTBA
KOMaHTHOW Y WHJIUBHIyaIbHOU paOOTHI;
BBIOMPAIOT TEMATUKY U METOIbI COBMECTHBIX
JCUCTBUH C y4ETOM OOIIUX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJI0TO YIEHA KOJJIEKTHBA,
MPUHUMAIOT [IEJId COBMECTHOM JCATCIILHOCTH,
OPraHU30BBIBAIOT U KOOPAMHUPOBATH JACHCTBHS 110
ee JIOCTH)KEHHUIO: COCTaBJIATh IUIAH JIEHCTBHIA,
pacmpenensitb poJd € Y4ETOM  MHEHHH
Y4aCTHUKOB, 00CyXIaroT pe3ynabTaThl
COBMECTHOM palOTHI;

OLIEHHBAIOT KaueCTBO CBOEr0 BKJAJa M Ka)KIOTO
y4yaCcTHUKAa KOMaHIbl B OOIMN pe3yiabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

MpeyiaraloT HOBBIE MTPOEKTHI, OIICHUBAIOT HJIEH C
MO3UIIMU HOBU3HBI, OPUTUHATHHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

0) coBMecTHas ACATEIHHOCTD:
MOHMMAIOT W HCIIOJIB30BAaTh MPEUMYIIECTBA
KOMaH/IHOW ¥ MHIUBUyaIbHOU pabOTHI IIpH

pelIeHnn XAMUAYECKOU POOJIEMBI,
000CHOBBIBAIOT HEOOXOIUMOCTb
IPUMECHECHHUS TPYIIOBBIX bopMm

B3aMMO/JICICTBUSL TIPH pELICHUU Yy4eOHOU
3aJ1a4u;

BBIOMPAIOT TEMATUKY U METOJIbI COBMECTHBIX
JIEUCTBUI ¢ Yy4ETOM OOIIMX HWHTEPECOB H
BO3MOYKHOCTEM Ka)KJ0T0 UJieHa KOJJIEKTHUBA;

IIPUHUMAIOT Leb COBMECTHOMU
JeATEIbHOCTH, OpraHu30BbIBATE U
KOOpAUHHUPOBATH JNEUCTBUSA 1o eé

JOCTHXKCHHUIO: COCTaBIISATL IJIaH JIEHCTBUM,
pacnpenensTh poiau C Y4ETOM MHEHUU
YYaCTHUKOB, 00CYKJIAlOT  pe3yJbTaThl
COBMECTHOH paboThI;

OILICHHUBAIOT KadyeCTBO CBOEr0 BKIaJa H
BKJIaJla Ka)XXJOT0 YYaCTHHKAa KOMAaHJIbl B
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KOOPAMHUPOBATH U BBHIMIOJIHATH paboTy B
YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHUCTBUS;
OCYILECTBJIATH IO3UTUBHOE CTPATErMUECKOE
MIOBEICHUE B PA3IMUHBIX CUTYalUsIX, IPOSBIISATH
TBOPUYECTBO U BOOOpakeHUE, ObITH
WHULUATUBHBIM.

oOmuili  pesynbTaT pa3paboTaHHBIM
KpUTEPUSIM;

IIpEAIaral0T HOBBIE IPOEKTHI, OLEHUBAIOT
UJIEU C NTO3ULIMHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATH ITO3UTUBHOE CTPATETNYECKOE
IIOBEJICHUE B  PA3JIMYHBIX  CHUTYalUsX,
NPOSIBIIATE TBOPYECTBO W BOOOpa)KeHWE,

OBLITH WHUIIMAaTUBHBIM.

110

OrBjaaaenue YuuBEpcCaJdbHBIMHU
PEryJassTUBHBIMHU JeHCTBUSIMHU:

a) cCaMOOPTaHU3aIU:
CaMOCTOSITEIIEHO OCYIIECTBIISATH MO3HABATEIHHYIO
ACATCIBbHOCTDb, BBISABIIATH HpO6J’I€MI>I, CTaBUTh U

dbopmynupoBaTh  COOCTBEHHBIE  3amaud B
00pa3oBaTeIbHON JIEATETbHOCTH W >KU3HEHHBIX
CUTYaIMsIX;

CaMOCTOSITENIBHO  COCTAaBJATh IUJIaH  PEIICHUS

npoOieMbl € Y4EeTOM HMEIOIIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUI;
JaBaTh OIEHKY HOBBIM CUTYaIlUSIM;

paciupsaTh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE
JUYHBIX TIPEAMOYTEHU;

JIeNal0T OCO3HAHHBIN BBIOOp, ApryMEHTHPOBATH
ero, OpaTb OTBETCTBEHHOCTH 32 PEILICHHE;
OILICHUBAIOT MPHUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSIBICHHUIO
IUPOKOU IPYAUIIMN B PAa3HBIX 00JIACTAX 3HAHHIM,
MTOCTOSTHHO TTOBBIIIAIOT CBOM 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

a) caMOOpraHu3amus:

CaMOCTOSITEJIBHO IJIaHUPOBATh u
OCYHIECTBJIAATh  CBOKO  IO3HABATEJIBHYIO
JIeSATEIBbHOCTBD, ONpEeAeIIsAs €€ LeIu U 3aJ1a4H,
KOHTPOJIMPOBATh U IO MEpPe HEOOXOIUMOCTH
KOPPEKTHUPOBaTh IpeajgaraéMblii aaroputM
JNEHCTBUI MpH BBIMOJIHEHUH YYEOHBIX U
UCCIIEJIOBATENIbCKUX  3aJad,  BBIOMpATh
Hanbosiee  dddexTuBHBIN  cmocod  Ux
pelieHuss ¢ y4€TOM TIOJNYyYeHMs] HOBBIX
3HAHMM O BeLIeCTBaX M XUMHUYECKHX
peakuusx;

0) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallusiM, BHOCHTH
KOPPEKTUBBl B  JESTEIBbHOCTb,  OLEHUBAIOT
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;

BIIaJIETh HAaBBIKAMH TO3HABAaTEIbHOU pediexcuu
KaK OCO3HaHHUS COBEpIIAEMBIX JCHCTBUI U
MBICIIUTEIBHBIX TPOIECCOB, UX PE3ylbTaTOB U
OCHOBAaHMUI;

UCIOJIb30BaTh MpHEMbl pedieKcuu Uis OLEHKU
CUTYaIluH, BBIOOpA BEPHOTO PEILICHUS;

yMETb OILICHUBAIOT PHCKH U CBOEBPEMEHHO
MPUHUMAIOT PEIICHUS M0 UX CHIKEHUIO;

0) CAaMOKOHTPOJIb:

JIaBaTh OICHKY HOBBIM CHTYaI[UsIM, BHOCUTh
KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBAIOT
COOTBETCTBHUE PE3YIbTATOB IIEIISIM;

BJIAJICTh HaBBIKAMHU MO3HABATEIBHOM
pediekcr Kak OCO3HAHHUSI COBEpIIaeMbIX
JCWCTBUN M MBICIHUTEIBHBIX IMPOILECCOB, UX
pe3y/IbTaTOB M OCHOBAHHIA; HCIIOJIB30BaTh
npuémbl pedaeKCHH Ui OLIEHKU CHTYaIUH,
BbIOOpA BEPHOTO PELICHUS;

YMETh OIICHUBAIOT PUCKU U CBOCBPEMECHHO
MPUHUMAIOT PEIICHUS N0 UX CHIKEHUIO;
MPUHUMAIOT MOTHBBI U apTyMEHTHI IPYTHX
IIPU aHAJIN3€ Pe3yNbTAaTOB ASITEIbHOCTH;

B) SMOLIMOHAJIbHBIA MHTEIJIEKT, PEeANoIaralonmni
C(OPMHUPOBAHHOCTbD:

CaMOCO3HAHHUS, BKJIIOYAIOIIET0  CHOCOOHOCTh
MOHMMAIOT CBOE OSMOIIMOHAJIBHOE COCTOSIHHUE,
BUJIETh HAIPaBICHUA pa3BUTHS COOCTBEHHOMH
SMOLIMOHAIBHOH chepbl, ObITh YBEPEHHBIM B ceOe;
CaMOPETYyJIHPOBAHUS, BKJTIOYAIOIIIETO

CaMOKOHTPOJIb, YMCHHC IMPUHUMAKOT

B) SMOLMOHAIbHBIA HHTEIJICKT:
c(OPMHUPOBAHHOCTH CaMOCO3HaHU,
BKJIIOYAOIIETO  CIIOCOOHOCTH  ITOHHMAIOT
CBOE DMOIIMOHAJILHOE COCTOSIHUE, BUJIETH
HarpaBJICHUS pa3BUTH COOCTBEHHOM
SMOIIMOHATIBHON CQephl, ObITh YBEPEHHBIM
B cebe;
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OTBETCTBEHHOCTh 3a CBOE NIOBEJICHUE, | CAMOPETYJIUPOBAHMUS, BKJIFOUYAIOLIETO
CIIOCOOHOCTH aaNTUPOBATHCS K SMOIIMOHAIBHBIM | CAMOKOHTPOJIb, yMEHHUE MIPUHUMAIOT
U3MCHCHHUSIM ¥ TIPOSIBIISITh THOKOCTh, OBITh | OTBETCTBEHHOCTh 32 CBOE TIOBEJICHUE,
OTKPBITHIM HOBOMY; CIIOCOOHOCTh aJanTHUPOBATHCS K
BHYTPEHHEH MOTHUBALIHH, BKJIFOYAIONICH | SMOIMOHAIIBHBIM U3MEHEHUSIM U TPOSBIIATH
CTPEMJICHHE K JOCTHKEHHUIO IEIH U YCHeXy, | TMOKOCTh, ObITh OTKPHITHIM HOBOMY;
ONITUMU3M, WHUIIMATUBHOCTb, YMEHHUE | BHYTPEHHEH MOTHUBAIMH, BKIIIOYAIOIICH
JENCTBOBATD, UCXO/I U3 CBOMX BO3MOKHOCTEH; CTPEMJICHHE K JOCTHKEHUIO 1EH U YCIIEXY,
AMIIATHUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMAIOT | ONTUMH3M,  MHHUIIMATHBHOCTH,  yYMEHHE
SMOIMOHAIIBHOE COCTOSIHUE NIPYTHX, YUUTHIBAIOT | JIEWCTBOBATH, UCXOIA u3 CBOUX
€ro MpH  OCYIICCTBICHHHM  KOMMYHMKAIIMHU, | BO3MOXKHOCTEI;
CIIOCOOHOCTh K COUYBCTBMIO M CONIEPEKUBAHUIO; | OMIATUM,  BKIIOYAIOUIEH  CIOCOOHOCTH
COIMATBHBIX HaBBIKOB, BKJIFOYAIONINX | TOHUMAIOT  3MOIIMOHAJIBLHOE  COCTOSTHUE
CIOCOOHOCTh ~ BBICTPAMBAIOT  OTHOIICHHUS  C | JIPYTHUX, YUUTBHIBAIOT ero npu
OPYTUMHU  JIIOJIbMH,  3a00TUTHCS, TPOSBIATH | OCYIIECTBICHUHU KOMMYHUKAIIIH,
WHTEPEC U pa3pemaoT KOHQIUKTHI; CrOCOOHOCTh K COYYBCTBHIO u

COTIEPEIKUBAHUIO;

COIMATBHBIX  HABBIKOB,  BKIIFOYAIOIINX

CIIOCOOHOCTh BBICTPAUBAIOT OTHOIIEHUS C
JOPYTUMHU JIFOJbMU, 3a00TUTHCS, MPOSBISATH
MHTEPEC U Pa3peniaroT KOHYIUKTHI.

T') IPpUHATHE ce0s ¥ IPYTUX JIIOIEH:

MPUHUMAIOT ce0sl, MTOHUMAasi CBOM HEJJOCTATKU U
JOCTOUHCTBA;

IIPUHUMAIOT MOTHUBBI U apIYMEHTHI IPYTUX
JIoZIeN TIpU aHAJIN3e Pe3yIbTaTOB IEATENbHOCTH;
IIPU3HABATH CBOE MPABO U IIPABO JIPYrUX JrOAeH
Ha OIIMOKH;

Pa3BUBAIOT CIIOCOOHOCTh MOHUMAIOT MU C
MO3UILIMU APYTOT0 YeI0BEKa.

T') IpUHATHE ce0s U IPYTUX JIFOJIeH:
OPUHUMAIOT  ce0sl, TMOHUMas
HEIOCTAaTKU U IOCTOMHCTBA;
OPUHUMAIOT MOTHBBI M  apryMEHThI
JIpyrux TpU aHaIW3e pe3yiabTaToB
NS TeNbHOCTH;

IIPU3HABATh CBOE MPABO U IPABO JPYTUX
Ha OIIMOKH;

pPa3sBUBAIOT CIIOCOOHOCTH  MOHUMAIOT
MUP C MO3ULMH JPYroro YeJOBeKa.

CBOn

3. IlpeameTHbIE pe3yJIbTAThI

IIpeamernbie pe3yiabTaThl o PI'OC COO

KonkperusupoBaHHble
pesyantatsl (IIPII)

NnpeaMeTHbIC

1) chopMUPOBAHHOCTD MPEACTABICHUIL: O
XMUMHYECKOHN COCTaBJISIONICH
€CTECTBEHHOHAYyYHOU KapTUHBI MUPA, POJIU
XMMHH B TIO3HAHUU SIBJICHUU IPUPOBI, B
(hopMHUPOBAHUH MBIIIJICHUS U KYJIBTYPbI
JUYHOCTH, €€ (PYHKIIMOHATLHOU TPaMOTHOCTH,
HEO0OXO0IUMOM ISl pEIICHUS MTPAKTHIECKUX
3a/1a4 ¥ HKOJIOTHYECKH 000CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON
cpene;

2) BIaJicHHE CUCTEMON XUMHUYECKUX 3HAHHM,
KOTOpasi BKJIFOUAET: OCHOBOTIOJIAraloLne
MOHATHS (XMMHYECKUN DIIEMEHT, aToM,
3JIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-
AIIEKTPOHHBIC OPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BAJIGHTHOCTD,

BeinyckHuK Oyaer 3HATh:

OCHOBOIIOJIATAIOUINE HOHATHS (XUMHUYECKUIH
3NIEMEHT, aTOM, U30TOI, S-, P-, d-3JIeKTPOHHbIC
opbuTanu aToMOB, HOH, MOJIAPHBIH OOBEM,
BAJICHTHOCTb, CTENICHb OKUCIICHUS, XUMHYECKast
CBsI3b (KOBAJIEHTHAsl, HOHHAs, METAJUINYECKas,
BOJIOPOJIHAs), DJEKTPOHHAs 00OJIOYKa aToMma,
MOJIEKYJIa, EKTPOOTPHULATENBHOCTb,
CTpyKTypHass  Qopmyna (pa3BEpHyras W
COKpall€HHas), MOJIb, MOJIApHAas Macca,
YTJIEpOIHBIN CKeNeT, (PyHKIMOHATbHAS TPYIIA,
panukar, U30MEpPH, H30MEPBI,
TOMOJIOTHYECKUI pan, TOMOJIOTH,
YIJIEBOJOPObI, KUCIOPOI- U a30TCOACPIKALINE
COEIMHEHUS1, MOHOMED, TIOJIMMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS);
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AIIEKTPOOTPHUIIATEIHHOCTb, CTETICHb
OKHCIICHHSI, XHMUYECKasi CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN 00beM,
YTJIEPOHBIN CKeNeT, (PyHKINOHATbHAS
rpyImmna, pagukai, U30Mepusi, U30MepHl,
TOMOJIOTHYECKHUH Psi, TOMOJIOTH,
YTJIE€BOAOPO/Ibl, KUCIOPOI- U a30TCOJIEpIKaIlIHe
COCIMHEHUS, OMOJIOTUYECKH aKTUBHBIC
BelllecTBa (YriaeBOIbl, )KUPHI, OCIIKN),
MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COSANHEHHUS,
KpPUCTaJNTHIECKasi peIIeTKa, THITbl XUMHYECKIX
peaknuii (OKHCIUTEIHHO-BOCCTAHOBUTEIBHEIE,
9K30-H SHIOTEPMHUECKHIE, PEAKIINA HOHHOTO
oOMeHa), pacTBOp, dJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOITUTHUECKAS
TMCCOIIMAIINS, OKUCIIUTEN, BOCCTAHOBUTEIIb,
CKOPOCTh XUMUYECKOHN PEaKIH, XHMHUIECKOEe
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS
XAUMHUYECKOTO CTPOCHUS OPTaHUYECKIX
BemectB A.M. bytneposa, Teopust
AIIEKTPOITUTUIECKON TUCCOIHAIIN,
nepuoanueckuii 3akoH /.M. Menneneena,
3aKOH COXPaHEHUs MACChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUH SI3bIK XUMUH,
(bakTOJIOrMuecKue CBEJIEHNs O CBOMCTRAX,
CoCTaBe, MOJYy4eHUHU 1 0€3011acCHOM
UCIOJIb30BAHNY BaKHEHIINX HEOPraHMYECKUX
Y OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOH EATEIIbHOCTH YEJIOBEKa;

3) cpOopMHUPOBAHHOCTh YMEHUI BBIABIATH
XapaKTepHble IPU3HAKU U B3aMMOCBS3b
U3YUYEHHBIX OHITUH, IPUMEHATh
COOTBETCTBYIOLIME OHITUS IIPU ONTUCAHUU
CTPOEHHUS U CBOICTB HEOPTaHUUECKUX U
OpPraHMYECKUX BELIECTB U UX MPEBpPALlCHUH;
BBISBJIATh B3aUMOCBSA3b XMMHUUYECKUX 3HAHUM C
MOHATUAMM U IPEACTABICHUAMH IPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

4) chopMHPOBAHHOCTh YMEHHMH UCIOIb30BATh
HaUMEHOBAHMsI XUMUYECKUX COeTMHEHUN
MEX/IyHapOJAHOTO CO03a TEOPETUUECKOM 1
MPUKIIAJHON XMMHUU U TPUBHAJIbHBIC Ha3BAHUS
BaXHEWIIMX BEIIECTB (ITUJICH, alleTUJIEH,
rIMIepuH, pexon, popmanbaerus, ykcycHas
KHCJIOTA, TJIUIMH, YTapHbIH ra3, yriaeKuCIblid
ra3, aMMHak, raieHasi U3BecTh, HerameHas
U3BECTh, MUThEBAst COJIa U JPYTUX),
COCTaBJIATH ()OPMYIIbI HEOPTAaHUYECKUX U
OpPraHUYecKUX BEIIECTB, YpaBHEHUS
XUMUYECKUX peaKIfii, 0OBSICHIATh UX CMBICI;
MOJITBEPXKIaTh XapaKTEePHbIe XUMUYECKHE

KpUCTAJUIMYECKasl PEIIETKA, TUIIBI XUMUYECKUX
peakuuii, pactBop, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, NIEKTPOJIUTUYECKAS
JCCOLMalus, OKUCIMUTENIb, BOCCTAHOBUTEID,
CKOPOCTh XMMMUYECKOM peaklMH, XMMHUYECKOE
paBHOBECHE; TEOPUHM M 3aKOHbI (Teopus
CTpOEHUsl OpraHudeckux Bemects A. M.
BbyrnepoBa, 3aKk0H coXxpaHEHHS MacChl BEILIECTB
TEOpUs  DIIEKTPOJUTUUYECKOH JAUCCOLMALINH,
nepuoanueckuii 3akoH J U Menneneesa,
3aKOH COXpPaHEHMs] M IPEBPALICHUS dHEPTUu
IPU XUMUYECKHUX PEaKIINX);
3aKOHOMEPHOCTH,  CHMBOJIMYECKUN  SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKalllle
B OCHOBE TNIOHMMAaHUSI NPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH,
(dakToJIOTMUECKUE CBEJEHHMS O  CBOMCTBax,
COCTaBe, MOJTy4EHU T u 0e301acHOM
UCIOJIb30BAaHUU BaKHEUIIUX HEOPraHUMYECKUX
BEeUIECTB B OBITY M IPaKTHYECKOH
JIeSITENIbHOCTH YE€JI0OBEKa;

0 XMMHUYECKON COCTaBIISAIOLIEH €CTeCTBEHHO-
HAay4YHOM KapTUHBI MHUpaA, POJIM XHMHUHU B
NO3HAHUU SIBICHUM NPUPOABI, B
(OPMHUPOBAHUN MBIIUIEHUS U KYJIbTYpBbI
JUYHOCTH, €€ PYHKIMOHAIBHOM IPaMOTHOCTH,
HE00XOIMMOM AJIS pelIeHUs MPaKTHIECKUX
3a7ja4y ¥ 9KOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3/10POBBIO U NPH-
pPOIHOM cpene;

BbinyckHuK OyaeT yMeThb:

8b156/1Mb XapaKTEpHbIE MPU3HAKU MOHATUH,
yCTaHaBIUBATh ux B3aUMOCBSI3b,
UCNnoIbL306amsb COOTBETCTBYIOLIUE TOHSATHS
Opy OMNHCAHMM COCTaBa, CTPOCHUA U
npeBpalieHui OpPraHHYECKUX u
HEOPraHUYECKUX COCAMHEHUIA;
UCNONb306aMb XUMHUECKYI0 CUMBOJIHMKY JUIS
COCTAaBIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEépHyTOM, COKpAIIEHHOH) dbopmyn
OpraHNYeCcKUX BEIIECTB W ypaBHEHUN
XUMHUYECKUX  peaklui;  uzeomasiueamo
MOJIETTU MOJIEKYJI OPTaHUYECKHUX BEIECTB JIIs
WLUTIOCTPAINH ux XUMHYECKOTO u
MPOCTPAHCTBEHHOTO CTPOCHUS,

YCMAaHasIU8ams MIPUHAICKHOCTD

M3YYEHHBIX OpPraHUYECKUX BELIECTB IO HX
COCTaBy M CTPOEHHIO K OIpPENEIEHHOMY
KJaccy/Tpynne coeluHeHun (YriaeBoJI0poIsl,
KHCJIOPOA- M a30TCOAEPKAIINE COEAUHEHHUS,
BBICOKOMOJIEKYIISIpPHbIE COSTMHEHUS); 0a8antb
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CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMHU U 3aMUCAMU YpaBHEHUHN
XUMHUYECKUX PEAKIIU;

5) chopMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH
MIPUHAJJIC)KHOCTh U3YYEHHBIX
HEOPraHMYECKNX U OPraHUYECKUX BEIIECTB K
ONpEJENIEHHBIM KJIacCaM U rpyniam
COCIMHEHUH, XapaKTepU30BaTh UX COCTAB U
Ba)KHEHIIIME CBOMCTBA; ONPEIECIATh BUIbI
XUMUYECKUX CBA3EH (KOBaJIeHTHAs, MOHHAS,
MeTaJJIn4yecKasi, BOJOPO/IHAs ), TUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;
KJIaCCU(PHUITUPOBATH XUMHUECKHE PEAKITUH;

6) BIaJicHNE OCHOBHBIMHM METO/IaMU HAyYHOTO
MTO3HAHUS BEIICCTB U XUMHUYECKUX SBIICHUN
(HabmroieHue, U3MEpeHue, SKCIEPUMEHT,
MO/IETUPOBAHUE);

7) chopMUPOBAHHOCTH YMEHUM MPOBOIUTH
pacyeTsl Mo XUMHUYECKUM (popmynam u
YPaBHCHHUSIM XUMHUYECKHX PEaKIIHA ¢
WCIIOJIb30BaHUEM (PU3NYECKUX BEITUYHH,
XapaKTEepHU3YIOIINX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJTbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA
BEIECTBA; HCIOJIb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUA JUI IPUHSATHS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;
8) chopMHPOBAHHOCTH YMEHHI TTAHUPOBATH
U BBITMOJHATH XUMUYECKHUM SKCIIEPUMEHT
(mpeBpalieHust OpraHMueCKUX BEIIEeCTB MU
HarpeBaHuH, MOJyYCHHE STUIICHA U U3yYEHUE
€ro CBOICTB, KAUECTBEHHBIE PEAKIIH Ha
aJbJIETUJIbl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JieHaTypalus OeJIKOB IPU HarpeBaHUH,
L[BETHBIE PEAKIUU OEJIKOB; MPOBOIUTH
peaKkuu HOHHOTO 0OMEHa, OTPEIENIATh CPeLy
BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU
Ha cyibdaT-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA
KaTHOH aMMOHHUS; PelaTh
SKCIEPUMEHTAJIbHBIC 3a/1a4H 110 TEMaM
"Metamnst" u "Hemetanmnsl") B COOTBETCTBUU
C MpaBUIIaMU TEXHUKHU 0€30MaCHOCTU MPH
oOpallleHHH C BeIIeCTBaMH U 1TaO0paTOPHBIM
o0opynoBaHUEM; IPECTABIATH PE3YAbTAThI
XMUMHUYECKOTO KCIIEpUMEHTa B (hopMe 3arucu
ypaBHEHUI COOTBETCTBYIOLIUX PEAKIIUN U
(hopMynTHUpOBaTh BHIBOABI HA OCHOBE 3TUX
pe3ynbTaTOB;

9) chopMUPOBAHHOCTH YMEHUS aHATU3UPOBATH
XUMHYECKYI0 HHPOPMAIIUIO, TIOTy4aeMyI0 U3

UM  Ha3BaHHUA 11O CHCTEMAaTHUYCCKOU
Homenknarype (IUPAC), a Taxxe npuBoIuTh
TPUBUAIIbHBIE Ha3BaHHS OTJCIBHBIX
OPraHWYeCKUX BEHIECTB (ITUJICH, MPOIUJIEH,
aleTHUIICH, STHJICHTIUKOJIb, TJUIEPUH, (EHO,
dbopmanbaeruy, aneTanbAeTu]l, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCIIOTa, OJICMHOBAs
KHCJIOTA, CTEApUHOBAsi KHUCJIOTA, TIIOKO3a,
bpykTO3a, Kpaxmal, LEeJUTI0I03a, TIUIUH) U
TPUBUAIIbHBIE Ha3BaHHS OTJCIIBHBIX
HEOPraHWYeCKUX BEIIECTB (yrapHblil Tas,
YTJIEKUCIIBIN Ta3, aMMHaK, ramiéHas u3BeCTh,
Herani€Hasi U3BeCTh, MUThEBAs COJA, MUPUT U
p;

YCmManasiusamso MIPUHAIEKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBY K
OTpeIeIEHHOMY KJIacCy/TPYIIe COCIMHEHUM
(mpocThle  BelmiecTBa METaIbl U
HEMETAJUIBI, OKCHJBI, OCHOBAHUS, KHUCJIOTHI,
am(poTepHble TUAPOKCHUIBI, COJIN);
onpeodensimb BUIbl XUMHYECKOW CBS3U B
OPraHWYEeCKUX COCIUHECHMSX (OJUHAPHBIC H
KpaTHbIE);

NpUMeHsAMsb TIOJIOKEHHUSI TEOPUU CTPOEHUS
opranndeckux BemectB A. M. bytiepoBa nis
OOBSICHCHHUSI 3aBUCHMOCTH CBOHCTB BEIIECTB
OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS
MacChl BEIIECTB;

PAcKpul8ams CMBICH EPUOIUYECKOTO 3aKOHA
. . MenneneeBa u IEMOHCTPUPOBATH €TI0
CHUCTEMAaTHU3UPYIOUTYI0, 0OBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (QYHKIINH;
Xapakmepu308ams 3IEKTPOHHOE CTPOEHUE
aTOMOB XHUMHYECKHX 3JIEMEHTOB 1—4
nepuo1oB [lepuouyueckoit cucTeMbl
xuMudeckux 3neMeHToB /1. M. Mennaeneesa,
UCIIOJIB3Ys TIOHSATHS «S-, P-, 0-3JIeKTPOHHBIE
opOuTa- J1», «IHEPreTHIEeCKUE YPOBHNY;
00bsCHAMb 3aKOHOMEPHOCTH U3MCHCHHS
CBOMCTB XUMHYECKHUX DJIEMEHTOB U UX
COCMHEHUH 10 MepUOoIaM U rpynmnam
[lepnoanueckoil cuCTEMbl XUMUYECKUX
anemenToB /. 1. MeHeneena;
xapaxmepuzoeambo COCTaB,
dusznyeckue W XUMHYECKHE  CBOMCTBa
TUNHWYHBIX  MPEJICTABUTENEH  pPa3IUUHBIX
KJIACCOB OpraHMYecKHX BeHIeCTB (MeTaH,
STaH, OJTWJIEH, MNPONWJIEH,  alETUJIEH,
OyraaueHn-1,3, merunOyranueHn-1,3, OGeH3oil,
METaHOJI, 3TaHOJ, STUJICHTJIUKOJIb, TTIULEPHUH,
deHON, ameranpleru], MypaBbHHAS |
YKCYCHAasi KHUCJIOTBHI, TJIIOKO3a, Kpaxmal,

CTPOCHUC,
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Pa3HBIX UICTOUYHUKOB (CPEACTB MACCOBOM
uHpopmanuu, cetb UHTEpHET U Apyrue);

10) chopmMupoBaHHOCTH YMEHUI COOTIOAATH
IIpaBUJIa SKOJIOTMUYECKHU LEIECO00Pa3HOIO
MOBE/ICHUS B OBITY U TPYAOBOU ACATEILHOCTH
B IIETISIX COXPAHCHHSI CBOCTO 3JI0POBBS U
OKPYKAIOIIEH IPUPOTHOMN Cpe/Ibl; YIUTHIBATh
OTIACHOCTH BO3JICHCTBUS HA )KUBBIC OPTAHU3MBI
OTIPE/ICIICHHBIX BEIIECTB, TOHUMAsT CMBICTT
IIOKa3aTes NpeeIbHON TOIyCTUMON
KOHIICHTPAIINH;

11) muist oGyuaromuxcst ¢ OrpaHUYECHHBIMHU
BO3MOYHOCTSIMHU 3JIOPOBBS:
c(hOPMHUPOBAHHOCTH YMEHUS TIPUMEHSTh
3HAHHUS 00 OCHOBHBIX JIOCTYITHBIX METO X
MMO3HAHUS BEIICCTB U XUMHUYECKUX SIBIICHUI;
12) muist crenbIx U caboBUISIIIAX
oOyJarormuxcsi: ChOpMUPOBAHHOCTh YMEHUS
HCII0JIb30BaTh PeNbe(hHO TOYCUHYIO CUCTEMY
o0603nauennii JI. bpaitns ns 3amucu
XUMUYECKUX HOPMYII.

LEJUII0JI03a,  AMUHOYKCYCHas  KHCIOTa);
UNIOCMPUPOBams ~ TEHETHUYECKYI0  CBS3b
MEXTY HUMH YpaBHEHUSMU

COOTBETCTBYIOIIUX XHUMHMYECKHX DPEAKIUN C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;
Knaccuguyuposamsy ~ XUMHUYECKUE PEAKIINU
10 Pa3IMYHBIM MPU3HAKAM (YHCIYy U COCTaBY
pearupyromux BemecTB, TEIIOBOMY P PEKTy
peaKyuy, M3MEHEHUIO CTEIEHEeH OKHCIICHHS
3JIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO
KaTaau3aTopa);

xapaxmepuzosams (onucvieams) 00IIUE
XHUMUYECKHE CBOMCTBA HEOPTAaHUIECKUX
BEIIECTB Pa3- JINYHBIX KIACCOB;
noomeepacoams CyleCTBOBaHUE
TeHETUYECKOH CBSI3M MEXILY
HEOPraHNYECKUMH BEIIECTBAMH C TOMOIIBIO
YpaBHEHHI COOTBETCTBYIOIINX XUMUIECKUX
peaKuuii;

xapakmepuzoeambu WCTOYHUKHA
YIJI€BOJIOPOJHOTO ChIPbst (HE(PTh, MPUPOAHBIN
ra3, yroib), CnocoObl HX MepepaboTKU U
NpakTUYeCKOe  MPUMEHEHHE  TPOIYKTOB
nepepadoTKH;

npo6oOUmMb BBIYUCIIEHUS 110 XUMHUECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTMYECTBA
HCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIUH
10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WU
IPOAYKTOB PEAKLIUU; «MAcCcOBas J0JIs
BEIIIECTBA B paCTBOPE», 00BEMHBIX
OTHOILIEHHUH Ia30B IPU XUMUYECKUX
pEaKLMAX, MacChl BeIlleCTBa WM 00bEMa
ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEILECTBA,
Macce Wi 00bEMY OIHOTO U3 YYaCTBYIOIIHUX
B PEAKLIUU BEIECTB, TEIIOBOro 3¢ddexra
pEaKLMy Ha OCHOBE 3aKOHOB COXPAHEHUS
Macchl BEILECTB, IPEBPAILEHHs U
COXpaHEHMs SHEPIUH);

onpeodenams BaIEHTHOCTb U CTETIEHb
OKHCIICHUSI XUMUYECKUX JIEMEHTOB B
COEMHEHUAX PA3JIMYHOTO COCTABA; BUJ
XUMUYECKOH CBSI3U (KOBaJEHTHAsI, HOHHA,
MeTaJuIn4YecKas, BOJIOPO/IHAs ) B
COEIMHEHUSX; THII KPUCTAJUINYECKOMN
PELETKN KOHKPETHOTO BelecTBa (aTOMHas,
MOJIEKYJIsIpHasi, HIOHHAsI, METaJUIn4YecKas);
XapakTep Cpebl B BOJHBIX PacTBOpax
HEOPraHUYeCKUX COEMHEHUM;

nPO600UMb PEAKIINH, TIOATBEPIKIAIOIINE
Ka4eCTBEHHBIN COCTAB Pa3IMYHbBIX
HEOPraHMYEeCKUX BEIIECTB; pACNO3HABAMb

1057




OTIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIHNE B
BOJIHBIX PAaCTBOpPaX HEOPTaHMUECKUX
BCIIICCTB;

61a0emb CHCTEMOW 3HAHMHA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOIB3YEMbBIX
B XUMUU TPU H3YYCHHH BEHICCTB U
XUMHYECKUX SIBJICHUI (mabmronenue,
U3MEpEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHHKE),
UCNnonb306ams ~ CUCTEMHBIE  XUMUYECKHE
3HaHWSI  JUIS  TPUHATHS ~ pCIICHUH B
KOHKPETHBIX YKU3HEHHBIX CUTYAIIHSIX,
CBS3aHHBIX  C  BEOIECTBAMH H  UX
IPUMCHCHHEM;

cobnrooams npasuna MOJIb30BaAHUS
XMMHUYECKOM Tmocyaod U 1abopaTopHBIM
obopymoBaHMeM, a  TaKkKe  IpaBuia
oOpalleHus ¢ BEIIECTBaMH B COOTBETCTBHUH C
UHCTPYKITUAMU 1o BBITIOJTHEHUTO
71a00PATOPHBIX XUMHUYECKUX OIBITOB;
cocmaensms ypaBHEHUS PEaKIHi
Pa3TUYHBIX THUIIOB; TIOJHBIC M COKPAIIEHHBIC
ypaBHEHUS peakinii HOHHOTO OOMEHa,
YUUTBIBAs YCIIOBHSI, TPU KOTOPBIX ATH
peakuuu UAyT 10 KOHIIA;

PACKpbl8ams CYIHOCTh OKUCIUTENbHO-
BOCCTaHOBUTEIbHBIX PEAKIIUI OCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX
pEeaKIHnii;

00bACHAMb 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIMK OT Pa3IuYHbIX
(bakTOpOB; XapakTep CMELICHUS
XMUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHEIITHETO BO3ACHCTBUS (puHIMN Jle
[larenne);

Xapaxkmepu306ams XUMUYECKUE TPOIIECCHI,
JIeKalUe B OCHOBE MPOMBIIIEHHOTO
MOJIy4EHUS] CEPHOM KUCIIOTHI, aMMHAaKa, a
Takke chOPMUPOBAHHOCTH MPEACTABICHUIN
00 00X HAYYHBIX MPUHIUIIAX U
9KOJIOTHYECKUX MPOOIeMaX XUMHUECKOTO
MIPOU3BO/ICTBA;

NIAHUpPOB8ams W 8bINOJHAMbG XUMUYECKUN
SKCIIEPUMEHT (MPEBPAILIEHUS] OPTraHHMYECKUX
BEUIECTB MPU HArPEeBaHWUU, TOTYYCHHE
STHJIIEHAa W  U3yYeHHE €ero  CBOWCTB,
KayeCTBEHHBIE  PEaKIMH  OPraHUYECKUX
BEIIECTB,  JeHaTypauus  OelKoB  MpHU
HarpeBaHUH, I[BETHBIC peaxiuu
0enkoB;(pa3noxKeHne MepoKCcHIa BOAOPOIa B
NPUCYTCTBUHM KaTalu3aTopa, OmpeaelieHue
CpeIbl PACTBOPOB BEHIECTB C MOMOIIBIO
VHUBEPCATHHOTO  HMHAWKATOPA,  BIUSHUE
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pasnuYHBIX  (AKTOPOB  HA  CKOPOCTh
XUMUYECKOH pEaKluu, pPeaKuud HOHHOTO
oOMeHa, KaueCTBEHHbIE PeaKIUy Ha Cynbdart-
, kKapOoHaT- M XJIOPUA-aHHOHBI, Ha KaTHOH
aMMOHUS; pelIeHHE HSKCIEPUMEHTAIbHBIX
3a7a4 o TeMaM «Metamibby u
«Hewmerambl») B COOTBETCTBHH C TIPAaBUIIAMHU
TEXHUKH O€30IIaCHOCTU IpU OOpalleHUHu C
BEILIECTBAMU u 1a00PaTOPHBIM
000pyI0BaHUEM, HPedCmasisims Pe3yabTaThl
XMMHUYECKOTO  JKCHEpUMEHTa B (¢opMme
3allUCM  YPaBHEHHM  COOTBETCTBYIOIIHX
peakuuii u @opmynupoeams BBIBOJIBI Ha
OCHOBE ATHX PE3y/IbTATOB;

KpUmuyecky aHaiu3uposams XAMUYECKYIO
MH(POPMALIMIO, TOJYy4aeMyl0 W3  Pa3HbIX
uctounukoB (CMU, Unrepuer u ap );
coonodams  npasuid IKOJIOTUYECKU
1enecooOpa3Horo TMOBeNeHUuss B OBITY |
TPYAOBOM JAEATEIHHOCTHU B LESX COXPAaHEHUS
CBOETO 3/I0POBBS U OKPYKAKOUIEH TPUPOTHON
CpeIbl; 0CO3HA8amb ONACHOCTh BO3JAEHCTBUS
Ha OKUBBIE OPraHWU3MBI  OTPEACIEHHBIX
OpraHMYECKUX BEIIECTB, IOHUMAs CMBICI
nokazarenst [IJIK, noscnames na mpumepax
CIOCOOBI YMEHbILIEHUS U IPEAOTBPAILIEHUS UX
BPEJHOTO BO3- JICHCTBUS HA OpraHu3M

YeJI0BEKa,

BoinmyckHUK MOJIYYUT BO3MOKHOCTh
HAYYUTbHCA:

Habmronats, OTHCHIBATh XUMHYECKUE

IpOLECChl U SBIICHUS, OPraHU30BBIBATH U
OPOBOJAUTH  XUMHYECKHE  IKCIIEPUMEHTHI,
BBIIBUTATh TUIOTE3bI, BBISBISATH 3aBUCUMOCTh
MEXIy UCCIIeTyeMbIMU BEJTUYMHAMH,
OOBSACHATH  TOJYYEHHBIE  pe3yabTaThl |
(dbopMynupPOBaTH BHIBOIBI

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM y4eOHOI JUCHUILIMHBI U BU/IbI Y4eOHOH padoThl

Buj yueOHoi padoThI Oovem uacos
O0s3aTes1bHAs ayIMTOPHAsA yueOHas Harpy3Ka (Bcero) 36
B TOM YHCJIE:
JIEKIUU 18
nabopaTopHble pabOThI 4
MPAKTUYECKHUE 3aHATUS 14
Hmoeosas ammecmayus 6 hopme oughgpepernyuposantnozo 3auema
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2.2. KajieH1apHO-TeMaTHYECKHUI IVIAH M COAepKaAHUEe YUeOHOro npeaMera «XuMHA»

HaumeHnoBanue
pa3aesioB U TeM

KoauuecTBo
4acoB

Tema 3anaTus.
Conep:xanue yuedHOro MmaTepuaJa, jadopaTopHble H NIPaKTHYECKHe
3aHATHS 00y4aIOIIMXCS

Ilnanupyemble BHIBI JeSITEJIbHOCTH
00y4JaronMXcsi HCXO/AS U3 MPeAMeTHBIX U
MeTanpeIMeTHBIX Pe3yJbTATOB

DJIeKTPOHHBIE H
nudpoBbie pecypehl

1

2 3

4

5

Paspen 1. Teopernyeckne 0CHOBbI OPraHUYECKOH XMMHUHU

Tema 1.1.
IIpeamer
OpPraHu4yecKoi XuMHuH.
Teopusi XuMn4yecKoro
CTPOeHHUsI
OpPraHn4yecKux
COeIMHEeHH I

JIMYHOCTHBIE Pe3yJIbTaThI: CIOCOOHOCTH IIOHUMATh M IIPUHUMATh MOTHBEI, HAMEPEHUS, JIOTHKY
W apryMeHTBl JPYruX IpH aHaIW3e Pa3IMYHBIX BUJIOB YYEOHOH IeATEeIbHOCTH; IIEHHOCTHOI'O
OTHOUICHUS] K HCTOPUYECKOMY M HAy4yHOMY HACIEAUI0 OTEUECTBEHHOM XMMHUM; T'OTOBHOCTH
OLIEHUBATh CBOE IIOBE/ICHHUE U IIOCTYIIKU CBOMX TOBAPHILEH C IO3ULIMI HPAaBCTBEHHBIX U IIPABOBBIX
HOPM U OCO3HAaHHWE TOCIEICTBUH ITHX ITOCTYIKOB; TOHUMAHHUS CIIEIIMDUKA XUMHH KaK HAYKH,
oco3HaHMS €€ pomu B (OPMHPOBAHWM DAlMOHAIGHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUHK
LEJIOCTHOTO TIPE/CTaBICHHA 00 OKpYKAloIleM MHpe KakK O €IMHCTBE NPUPOJBI U YEJIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHHH TPOoOIeM COXpaHEHHs IPHPOTHOTO
paBHOBecCUs

Ilo3naBarteabHbie YY /I HUCIONB30BaTh IPU OCBOCHUH 3HAHUN IPUEMBI JIOTHYECKOTO MBIIUICHUS
BBIICNATh XapaKTepHble NMPHU3HAKUA NOHITUH M YCTaHABIMBATH MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE TIOHSTHSL JUIS OOBSCHEHHS OTJENbHBIX (DAKTOB M SIBICHWIl; BBIOMPATh
OCHOBAHUSI M KPUTEPHHU JUIS KJIaCCU(PHKAIIMU BEUIECTB U XUMUYECKUX PEaKIHUil; yCTaHABINBATH
NIPUYMHHO-CJIEICTBEHHBIE CBA3H MEXKAY U3y4aeMbIMHU SIBICHUSAMU;

KommynnkatusHblie YY /I 3a1aBaTh BOIPOCHI 110 CYIIECTBY 00CY)KIaeMOH TEMBI B XOJI€ JTajora
W/WIM JTUCKYCCUM, BBICKAa3bIBaTh HIEH, (OPMYIHPOBATH CBOHM IPEIIOKEHUS OTHOCHUTEIHHO
BBINOTHEHHUS NIPENIOKEHHOH 3a1a4n

PerynsitruBabie YY /I caMOCTOSATENBHO MIaHUPOBATh U OCYIIECTBISTH CBOIO TO3HABATENIBHYIO
JeATENbHOCTb, ompeneisis e€ Lenu M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HEeOOXOIMMOCTH
KOPPEKTHPOBaTh MpEJIaracMblii  aliropuT™M AEHCTBUH IIpU  BBINOJHEHHH Y4eOHBIX H
HCCIIEIOBATEbCKUX 3a/1ad, BbIOMpaTh HanOosee 3(GQeKTuBHbI COCO0 MX pelIeHHs ¢ y4EToM
MOJY4EHHs] HOBBIX 3HAHUH O BEIIECTBAX U XMMHUUECKUX PEAKLUX;

Copepxanue yueOHOro MmaTepuajia 2

1. IIpenmer opranuuyeckodi XuUMHMM: €€ BO3HUKHOBCHHE, DPa3BUTHE H 1
3HaYEHHE B [1OJY4E€HUH HOBBIX BELIECTB U MaTEPUAJIOB

Teopust crpoenuss opraHudeckux coeauHeHuii A.M. byrneposa, eé
OCHOBHbIE o10XkeHHs1 CTPYKTYpHBbIE ()OPMYIIbl OPraHUYECKUX BELIECTB
I'omonorus, uzomepus

XUMHYECKast CBSA3b B OPraHUYECKHX COSIMHEHHSX : KpATHbIE CBSI3H, O- U T-

CBSI3U
IpencraBnenne 0  KIacCM)UKAMM  OPraHMYECKUX  BELIECTB
Howmenknatypa opraHudeckux COEAMHEHUH (cHCTeMaTudeckas) |
TPUBHAIbHBIE  HAa3BaHUs  BAKHEHIIMX  MpeACTAaBUTENEH  KIaccoB
OpPraHU4EeCcKHX BEIECTB

JlemoHcTpanuu

O3HAKOMJICHHE C 00pa3l[aMH OPraHMYECKUX BEIECTB M MaTepHalaMH Ha
X OCHOBE; ONbBITHI IO NPEBPALICHUIO OPraHUYECKHX BELIECTB IIPH
HarpeBaHuH (IUIaBlIeHUE, 00YTIMBaHUE W TOPEHHE)

TOHATUI
MIPU3HAKH),

PackpbiBaTh ~ CMBICT — M3y4aeMbIX
(BBIABIATE WX  XapaKTepHbIE
YCTaHaBJIUBATh UX B3aUMOCBS3b
IIpyMeHATE  TOJNOXKEHHS TEOPHU  CTPOCHMS
oprannueckux coepauHenuii A. M. byrneposa s
OOBSICHEHUSI 3aBUCHMOCTH CBOMCTB BEILECTB OT
UX COCTaBa M CTPOCHHS

Hcnonp30BaTh XUMHYECKYH)  CUMBOJIUKY JUIS
COCTAaBJICHHUS MOJEKYJISIDHBIX W CTPYKTYPHBIX

(pa3BépHyToi, COKpAaLIEHHOI) bopmyn
OpraHMYeCcKUX BELIECTB

Ompenensath  BHABI ~ XUMHYECKOM  CBS3M
(omuHapHBle, KpaTHblE) B  OpraHMYECKUX
COCAMHCHUSIX.

https://resh.edu.ru/subject/l
esson/6149/
https://resh.edu.ru/subject/l
esson/4823/
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I[IpakTHyeckne U JadOPaTOPHbIE 3AHATHUS 1 PackpbIBaTh posib OpraHMUECKON XUMUU B )KU3HU
[Ipaktrdeckoe 3ausaTHE 1. MOnenupoBaHrue MOJIEKYIT OPraHHYECKUAX 1 YCJIOBCKA, WIIIOCTPUPOBATH CBSA3L C APYrMMH
BCILECTB. HayKaM{
Habmonate W ommchIBaTh JIEMOHCTPALMOHHEIC
OITBITHI; MTPOBOJIUTH M OMHUCHIBATH JTA0OPaTOPHEIC
OIBITHI
Pa3nea 2. YrieBoaopoabl 9

Tema 2.1 IIpenesbHblie
YIJ1eBOJ0PO/bI -
AJIKAHBI

JIMYHOCTHBIE Pe3y/IbTaThl: aKTHBHOI'O HENPUATHS AEHCTBUH, NPUHOCIIINX BPEJ OKpYXKarolen
MPUPOJHON cpelle, YMEHUsl HMPOrHO3MPOBAaTh HEOIAroNpHUsTHBIE 3KOIOIMYECKHE MHOCHIENCTBUSA
NpEeNIPUHUMAEMbIX JEHCTBMH M MpEeNOTBpAalaTh WX, HAIMYUS Pa3BUTOTO 3KOJIOIMYECKOrO
MBIIUICHHS, SKOJIOTHYECKOH KYIbTYpBI, ONbITA AEATEIBHOCTH 3KOJIOIMYECKOil HAaIpaBIE€HHOCTH,
YMEHHS PYKOBOACTBOBATHCS MU B [TO3HABATEIbHON, KOMMYHHKATHBHON M COLIMAIIBHOM MTPaKTHKE,
CIOCOOHOCTH ¥ YMEHHUSI aKTUBHO IPOTUBOCTOATH HIEOIOr UK XeMO(hoOuH;

IlosnaBarenbHpie YVY/I: BnajgeTh OCHOBaMH METONOB HAydHOTO TIO3HAHHS BEHIECTB M
XMMMYECKUX peakluuif; (GopMylmupoBaTh LEIM ¥ 3aJaudl  HCCIENOBAHUSA, HCIONb30BaTh
MIOCTABJICHHBIC M CAMOCTOSTENIBHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAayeCTBE WHCTPYMEHTA
MIO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHMS THIIOTE3bI 110 POBEPKE MPAaBHIBHOCTU BBICKA3bIBAEMBIX
CY)KJICHUH; BIIaJIeTh HAaBBIKAMH CaMOCTOSITENILHOTO IUIAHUPOBAHHSA M TPOBEICHUS Y4EHHUCCKHX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHS HAOJIIO/ATh 3a XOJOM IPOILIECcca, CaMOCTOATENIBHO
MPOTHO3UPOBATh €ro pe3yiabraT, (OpMyIMpoBaTbh OOOOIIEHHS ¥ BBIBOJIBI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YNbTAaTOB HCCIIEI0BAHNS, COCTABIATh OOOCHOBAHHBII OTUET O NpPOAEIaHHON
pabore; HPHOOPETaTh ONBIT YYEHHYECKOH HCCIEIOBATEIbCKOH M IPOEKTHOH JeATeNbHOCTH,
NPOSIBIIATH ~ CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIIBHOMY HMOHMCKY METOIOB pEIIeHHsS
MPaKTHYECKUX 3a/1a4, IPUMCHEHHIO Pa3IM4HbIX METOJIOB O3HAHUS;

KommyHunkaTuBHble Y'Y ] 3a1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOH TeMbI B XOZ€ J(Hajiora
W/WIN TUCKYCCHM, BBICKa3bIBaTh HIEH, (OPMYIHPOBATH CBOM IPEIJIOKEHHS OTHOCHTEIBHO
BBITIOJTHEHHUS! IPETIOKEHHOH 3a/1aunt

PeryasituBHbie Y'Y/ caMOCTOSTENIBHO IIAHUPOBATH M OCYILIECTBIIATH CBOKO MO3HABATEIBHYIO
JeATENbHOCTb, onpenensis e€ Lend M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HeoOXOAUMOCTH
KOPPEKTHPOBaTh Mpe/laraeMblii  aJlfOPUTM  JEHCTBHH TP  BBINOJIHEHUM y4eOHBIX U
HCCIIE/IOBATENIbCKUX 3a1a4, BbIOMpaTh Haubonee d(PEKTHBHBIN CIOCO0 MX pelIeHHs ¢ y4ETOM
IIOJIy4eHHs] HOBBIX 3HAHHH O BEIIECTBAX M XMMHYECKHX PEaKLUX;

Conep:kanne y4e0HOr0 MaTepHajia 1 https://resh.edu.ru/subject
1 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJOrHYECKUi psix MeraH U TaH — 1 PackpbiBaTh  CMBIC  M3ydaeMBbIX nonsituit | {lesson/6151/
OpocTeilie MPEACTABUTEIN AIKAHOB: (U3MYECCKUE M XHUMHYECKHE (BBISIBIISITH ~ MX ~ XapakTepHble  NPU3HAKH),

CBOHCTBa (peakluu 3aMelIeHHs U TOPEHUs), HaXOXKAEHHE B IpPUPOIE,
MOJTy4eHUE U IPUMEHEHHE

YCTaHaBJIUBAaTh MX B3aHMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOLIME IIOHATHS IPU  ONMCAHUH
cocTaBa, CTPOCHUS u NPEeBPAILCHUI
OpPTaHUYECKUX COCTUHEHHN

Hcnonp30BaTh XMMHYECKYH0 — CHMBOJIMKY JUIS
COCTAaBJICHHUS MOJEKYJISIPHBIX W  CTPYKTYPHBIX
(pa3BépHyToii, COKpAIEHHO#) bopmyn
OpraHMYEeCKUX BEIIECTB
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YcranaBnmBaTh NPUHAUICKHOCTh BCLICCTB K
OHpeZ[eHéHHOMy KjlacCy yrji€BoAgopoaoB IIO
COCTaBy M  CTPOCHHMIO, Ha3blBaTb HUX 11O
CHCTEMAaTHYECKOMI HOMCHKJIATypE€; MNPUBOIAUTH
TPUBHUAIIBHBIC Ha3BaHU OTJCJIBbHBIX
HpeI[CTaBHTCHeﬁ Yrj€eBoa0poa0B

HNuauBuayaabHbIe POEKThI
M3yueHne OHOMAKETOB.

Tema 2.2.
Henpenenbubie
YIJ1€BOAOPOABI:

aJIKeHbI, AJTKA/INEeHBI,
AJIKHHBI

JINYHOCTHBIE Pe3yJbTAThI: COOJIIOJICHUS MPaBMI OE30MAacCHOr0 OOpalleHHs C BEUICCTBAMH B
OBITY, ITOBCEJTHEBHOM JKU3HU WU B TPYIOBOU JESITEIHHOCTH; TOTOBHOCTH K OCO3HAHHOMY BHIOOPY
HMHIIMBHAYaIEHOH TPaeKTOpUH 00pa3oBaHUs, Oyaymied mpodeccHy W peaau3alii COOCTBEHHBIX
JKM3HEHHBIX IDIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XMMHH, HHTEPECOB H
oTpedHOCTEH 00IIecTBa;

Io3naBatenbHbie YY/I: CTPOUTH JIOTHYECKHE pacCyKAeHNs (WHIYKTHBHBIE, N€AyKTHBHBIE, 11O
AHAJIOTMH), BBISBJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHUBACMBIX SBICHUSX,
(opMyIMpoBaTh BBIBOJIBI M 3aKJIIOYEHHS; NPHMEHATh B IpoIecce ITO3HAHWS HCIIOIb3yeMbIe B
XUMHU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, MPEOOPa30BBIBATH MOJCIBHBIC TPEICTABICHUS —
XMMHUYECKUH 3HaK (CHMBOJI) 3JIEeMEHTa, XMMHUUecKast popMyia, ypaBHEHHE XUMHUIECKOH peaKkinum
MPU pelIeHHH YYeOHBIX II03HABATENBHBIX M TPAKTHYECKUX 3a/1ad, IPHMEHSATh Ha3BaHHbIC
MOZIENbHBIE TIPECTABICHHS Ul BBISBJICHUS XapaKTepPHBIX NPHU3HAKOB HM3y4aeMbBIX BEIECTB W
XUMHUUYECKUX PEaKIHii;

KommynnkatuBHple YVYJI: BbICTynaTh C Npe3eHTalMEeld pe3yabTaTOB I103HABATENILHON
JEeATETBHOCTH, MOITyYEHHBIX CAMOCTOSATENILHO HIIH COBMECTHO CO CBEPCTHHKAMH TIPU BHITIOTHEHUH
XHUMHYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW pabOThl 110 HCCIIEOBAHUIO CBOMCTB H3y4aeMbIX
BEIIECTB, pealu3aluk Y4eOHOro TNpoeKTa W (OPMYIHPOBATH BBIBOABI 10 pe3yjibTaTam
MPOBEAEHHBIX HCCIICAOBAaHUN IyTEM COIJIACOBaHHs MO3MLMHA B XOAe OOCY)XKIEHHs M OoOMeHa
MHEHUSAMU

PeryasatuBuble YVY]I: oOCyLIeCTBIATH CaMOKOHTPONb CBOEH JESITEJBHOCTH HA OCHOBE
caMoOaHajIM3a U CaMOOLIEHKH

Copepxxanue yueOHOro MmaTepuajia 3

https://resh.edu.ru/subject/I

1. AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUI psa DTWIEH U NPOIUIICH 1
— IpoCTeHIe NPeNCTaBUTENIN AJIKEHOB: (U3MYEcCKue M XUMHYECKHE
CBOWCTBA (peakuuMM TUIPUPOBAHHUS, TaJOTCHHUPOBAHUSA, TI'HIPATALMH,
OKHUCJICHHS U NOJIMMEPHU3ALIUHN), TIOTy4eHUE Y IPUMEHEHHE

Anakanuennl byraguen-1,3 u merunOyraauen-1,3: crpoenune, BaykHeHIINe
XUMHUYECKHEe  CBOWCTBa  (peakuus nonumepusanuu)  [lomydenue
CHHTETHYECKOr0 Kay4yKa M Pe3HHBI

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TI'OMOJIOIMYECKUH psil
AneTuieH — MpOCTeHIINKA MPeACTaBUTENb ATKHHOB: COCTaB, CTPOCHUE,
¢usnyeckue M XUMHYECKHE CBOMCTBA (peakuuu T'HAPHPOBAHMS,
raJoreHHpOBaHusl, TUAPATALMH, TOPEHHS), IONyYeHUE U IPUMEHEHHE

IIpakTHyecKue 3aHATHS 2

[Ipaxtugeckoe 3austue 2. [lonyyeHne 3TuIeHa U U3yYEHHE €T0 CBOMCTB.
Brruncnenns no ypaBHeHHIO XUMHUYECKON peakuun (Macchl, 00bEMa,

OnpenensaTs BHIOBI  XUMHYECKOH CBSI3U B
MOJIEKYJIaX YIJIEBOJIOPOAOB; XapaKTepH30BaTh
3aBHCHMOCTb PEaKIMOHHOM CIIOCOOHOCTH
YIII€BOAOPOIOB OT KPaTHOCTH KOBAJICHTHOM
CBA3M  XapakTepu3oBaTh COCTaB, CTPOCHHUE,
NpUMeHeHne, (QU3MYecKue M XUMHYECKHe
CBOMCTBA, BaXHEWIIME CIIOCOOBI TMOMYYECHHUS
TUINUYHBIX NPECTaBUTEICH Pa3InuHbIX KIACCOB
yIIeBOAOpPONOB  (MeTaHa, 93TaHa, JTHIICHA,
aretuieHa, OyraaueHa-1,3, 6ensona)

CrnenoBarh mnpaBuwiam Oe3omacHoil paboTel B
71a00paTOpHU TIPH HCIHOJIb30BAaHUM XHMHYECKOIT
nocyabl M O0OOpYHOBaHHUS, a TaKXkKe IpaBUIaM
o0pallleHuss C BEIIECTBAMH B COOTBETCTBHU C

esson/5412/
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KOJIM4ECTBA HCXOJHO- IO BELIECTBA WIN IPOAYKTa PEaKLUU 110
H3BECTHBIM Macce, 00bEMY, KOIUIECTBY OFHOTO U3 MCXOJHBIX BEIECTB
WY TIPOJTYKTOB PEAKIIHN)

WHCTPYKIMSMH TI0 BBHITIOTHEHUIO JIAOOPATOPHBIX
OITBITOB ¥ MPAKTHYECKUX PabOT MO MOIYYSHUIO U
M3Y4EHUIO OPTaHUYECKHUX BEIIECTB
IlpeacraBnsth pe3ynbTaTbl dKCIEpPUMEHTa B
dopme 3amucH ypaBHEHUH COOTBETCTBYFOIIMX
peakuui U Jenarb BBIBOJBI HA UX OCHOBE

Tema 2.3
ApoMaTHyeckue
YIJIEBOAOPO/bI

JIMYHOCTHBIE Pe3yJIbTaThI: CIOCOOHOCTH IIOHUMATh M IIPUHUMATh MOTHBEI, HAMEPEHUS, JIOTHKY
W apryMeHTHl JPYrUX IpH aHAIW3€ PA3IMYHBIX BUJIOB YYeOHOH IEATEeIbHOCTH; IIEHHOCTHOI'O
OTHOUICHUSI K HCTOPUYECKOMY M HAayYHOMY HACJIEIUI0O OTEUYECTBEHHOH XHMMHUH; I'OTOBHOCTH
OLIEHUBATh CBOE IIOBE/ICHHUE U IIOCTYIIKU CBOMX TOBAPHILEH C IIO3ULIMI HPAaBCTBEHHBIX U IIPABOBBIX
HOPM U OCO3HAHHE IOCIEACTBHI ATHX MOCTYIKOB; MOHUMAHUS CIEIMPUKH XUMHH KaK HayKH,
oco3HaHMS €€ pomu B (OPMHPOBAHWM PAIMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3/IaHUU
LEJIOCTHOTO TIPE/ICTaBICHHs 00 OKPYKAIOIeM MHpE KakK O €AMHCTBE IPUPOJIBI U YEIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHHH TIPoOJIeM COXpaHEHHsS IPHPOTHOTO
paBHOBecCUs

Ilo3naBarteabHbie YY /I UCIONB30BaTh IPU OCBOCHUH 3HAHUH IPHEMBI JTOTMYECKOTI'0 MBIIUICHUS
— BBLIEJIATH XapaKTepHble IPU3HAKU NOHATUN U YCTAHABIMBATh X B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIINE TIOHSTHSL JUII OOBSCHEHUS OTHEIBbHBIX (DaKTOB W SIBJICHWIA; BBIOMpPATh
OCHOBAHUSI U KPUTEPHHU JUTS KIaCCU(HKAIMU BEHIECTB U XMMHYECKUX PEaKIHi; yCTaHABINBATH
MIPUYMHHO-CJIEICTBEHHBIE CBA3U MEXKAY U3y4aeMbIMHU SIBIICHUAMY;

Kommynnkatusable YY /I 3a1aBaTh BOIIPOCH 110 CYIIECTBY 00CYKJaeMOil TEMBI B XOJI€ JTaiora
W/WIM  TUCKYCCUM, BBICKa3bIBaTh HIEH, (OPMYIHPOBATH CBOHM IPEIIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHUS TIPEIOKEHHON 3a7auu

PerynsitruBabie YY /I caMOCTOSATENBHO MIaHUPOBATh U OCYIIECTBISTH CBOIO TO3HABATENIBHYIO
JeATENbHOCTb, onpenensis e€ Lend M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HeoOXOAUMOCTH
KOPPEKTHPOBaTh MpEJIaracMblii  alropuT™M AEHCTBUMH IIpU  BBINOJHEHHH Y4eOHBIX H
HCCIIeIOBATENbCKUX 3a/ad, BbIOMpaTh HanOosee 3(QEeKTuBHbII COCO0 MX pelIeHHs C y4EToM
TONy4EHHs] HOBBIX 3HAHUH O BEIIECTBAX M XMMUUECKUX PEAKLUSIX;

Copepxanue yueOHOro MmaTepuajia 3

1 Apensl Ben3our: cocras, cTpoeHue, GU3NUECKUE U XUMHYECKHE CBOKCTBA 1
(peakuy rajoreHUpoBaHus U HUTPOBAHUS), IOIYYCHUE M NPUMEHEHHE
Tonyon: cocmas, cmpoenue, @usuveckue U XumMuueckue Cce0UCmMed
(peakyuu eanozenupoBanus U HUMPOBAHUA), NOTYUEHUEe U NPUMEHEHUE
TokcuunocTs  apeHoB  ['eHeTudeckass  CBsI3b  YIJIEBOAOPOIOB,
MPUHAJVISKAIMX K Pa3IMuHbIM KilaccaM

IIpakTHyecKue 3aHATHS 2

[Ipaxtuueckoe 3austue 3 CocraBneHne Ha3BaHUH OPraHUYECKUX
coenuHeHuit mo nomenkiaarype IUPAC

BoisBiATE  reHeTHYECKyro CBSI3b  MEXIY
YIJIEBOIOPOAAMH M TOATBEPXKIAaTh €€ HaJudue
YPaBHEHUSIMH COOTBETCTBYIOUIMX XUMHYECKUX
peakiuii ¢  HMCHOJIB30BAHUEM  CTPYKTYPHBIX

dopmys

https://resh.edu.ru/subject/I
esson/4775/

Tema 2.4
I[Ipuponnsie
HCTOYHUKH

YIJIeBOIOPOIOB U UX
nepepadoTka

JIMYHOCTHBIE pPe3yabTATbI: AKTUBHOI'O HEMIPUATHS AEHCTBUH, NPUHOCAIIUX BpE] OKpYKaroUien
NPUPOJHOM cpelle, YMEHUs. HPOrHO3MPOBATh HEONAroNpHUATHBIE SKOJIOIMYECKHE MOCIEeICTBHS
NPEeNIPUHUMAEMbIX JICHCTBUH M NPEJOTBpALaTh WX, HAJIMYUS PA3BUTOTO 3KOJIOIMYECKOr0
MBIIUICHHS, 9KOJOTHYECKOH KYJIBTYPBI, ONbITA JAEATEIBHOCTH 3KOJIOIHYECKOil HAIPAaBICHHOCTH,
YMEHHS PYKOBOACTBOBAThCS MU B ITO3HABATEIbHOW, KOMMYHHUKATHBHOW U COLIMAIIBHOI MTPAKTHKE,
CIIOCOOHOCTH M YMEHHUSI aKTUBHO NPOTHBOCTOSITH MACOJIIOTHH XeMo(poOHH;
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Io3naBarenbubie YY/I: BiageTb OCHOBAMU METOIOB HAy4HOTO IIO3HAHMS BEILECTB H
XMMMYECKUX peakuuil; (QopMylIupoBaTh LEIM U 3aJa4dl  HUCCIENOBAHUsA, HCIONb30BaTh
IIOCTAaBJICHHBIE M CAMOCTOSTENBHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAayecTBE HHCTPYMEHTa
MIO3HAHUS U OCHOBBI JUIsl (JOPMUPOBAHMS THIIOTE3bI 110 IPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH; BJIaJIeTh HAaBBIKAMH CAMOCTOSTENILHOTO IUIAHUPOBAHHSA U IPOBEICHUS Y4EHHYECKHX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh yMEHMS HAONIONATh 33 XOIOM IIPOLECcca, CAMOCTOSITENIBHO
IIPOTHO3UPOBATh €ro pe3ynbraT, (OpMyIupoBaTb OOOOIIEHHS U BBIBOABI OTHOCUTEIIBHO
JOCTOBEPHOCTH PE3yNbTAaTOB HCCIIENOBAHNsA, COCTABIIATh OOOCHOBAHHBII OTYET O NPOAEIaHHON
pabore; mpuoOperarh ONBIT YYEHHYECKOH HCCIEIOBATENbCKOM M HPOEKTHOM IeSATeNbHOCTH,
IpOSIBIATH  CHIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY IHOMCKY METOOB DPEIICHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJOB O3HAHUS;

Kommynnkatusabie YY /I 3aaBath BOIIPOCH 110 CYIIECTBY 00CYKJaeMOi TEMBI B XOJIe JIHiaiora
W/WIN JTUCKYCCHH, BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU INPEIJIOKEHHS OTHOCHTEIBHO
BBITIOJTHEHHUSI TIPEJITIOKEHHOH 3a/1auu

Peryasitupnbie YY /I caMOCTOSTENIBHO IIAHUPOBATH M OCYIIECTBIIATH CBOK MO3HABATEIBHYIO
JeATeNbHOCTb, OHpenersas e€ Lelu M 3aJadd, KOHTPOJIMPOBaTh M MO Mepe HeoOXOAUMOCTH
KOpPpPEKTHPOBaTh MpEJIaraeMblii  alropuT™M AeHCTBUMH IpH  BBINONHEHMH Y4eOHBIX U
HCCIIeI0OBATENbCKUX 3aj1ad, BHIOUpaTh Hanbonee 3(PEKTUBHBIN COCOO0 MX pEeIeHHs ¢ yd€ToM
TIOJTy4CHHUs] HOBBIX 3HAHHH O BEIIECTBAaX M XMMHYECKHX PEaKLHsX;

Copepxxanue yueOHOro MmaTepuajia 2

https://resh.edu.ru/subject/le

1. IIpupoanbie HCTOYHUKH YIJIeBOA0OPOAOB [IpupoaHEIi Ta3 U MOMyTHBIE 1
HedrsHble ra3el Hedth u €€ mpomcxoxaenne CrocoObl mepepaboTKu
He(TH: MeperoHKa, KPeKUHT (TepMHYECKHH, KaTaUTHYECKHU), TUPOITH3
IponykTsl nepepaboTku HEYTH, X IPUMEHEHHE B IPOMBIILIEHHOCTH U B
ObITy KaMeHHbIH yroiib U NPOAYKTHI ero nepepaboTKu

IIpakTHyecKue 3aHATHSA 1

HpaKTI/I‘{eCKOG 3anstue 4. O3HaKoOMIIGHHE C 06pa3uaM1/1 IracrMace,
KaydyKOB U PE3UHbI; MOACIMPOBAHUE MOJICKYI YIJI€EBOAOPOJAOB U
TaJIOr€HOIIPOU3BOAHBIX

Hcnonp30BaTh  €CTECTBCHHO-HAYYHBIE METOJIBI
MO3HAHUS NpOBeJeHHe, HAOMIONeHHEe U
oIHcaHue XHMHYECKOTO JKCIIEpUMEHTa
(;1abopaTopHbIe U MPaKTHYECKUe paboThI)
XapakTepu30BaTh UCTOYHUKHU YIIIEBOZOPOIHOIO
ChIpbsi (He(Th, IPUPOIHBIH ra3, yrojib), CHOCOObI
UX NepepaboTKH U IIPaKTHYECKOe TPHUMEHEHHE
HOJTy4aeMBbIX IPOAYKTOB
IIpoBomuTs  BBIYMCIEHHS  TIO
XUMHYECKOU peaKkLul
CaMOCTOSITEIILHO IUIAHUPOBATH U OCYLIECTBIISATh
CBOIO IT03HABATENbHYIO JIEATEIbHOCTD;
NPUHUMATh aKTHBHOE Y4aCTUE B IPYIIIOBON
yueOHOMU JIesITeNbHOCTH

YpaBHECHUIO

sson/6148/

Pazpnen 3 Kucaopoacone

JKallMe opraHuvdeCKue CoeAMHCHHUus1 4

Tema 3.1
Cnuptsl. ®eHon

JIMYHOCTHBIE Pe3yJIbTAThI: COONIOACHUS IMpaBUI OE30IaCHOrO OOpAIlEHUS C BELIECTBAMH B
OBITY, NOBCEJHEBHOM )KU3HU U B TPYHOBOH JNEATENBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
HMHIMBUAYaIbHOH TpaeKTopun 00pa3oBaHus, Oyaymiei npodeccuu U peaan3ali COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XUMHM, HHTEPECOB U
MoTpedHOCTelH 00IIeCTBa;

Ilo3naBartesabHble YY/: CTpOUTH JOrUUECKUE pacCyKIeHUs (MHAYKTHBHBIC, A€IYKTUBHBIE, TIO
AQHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHMBOPEYMS B PACCMATPHBAEMBIX SBIICHUSX,
(bopMynupoBaTh BBIBOJBI M 3aKJIIOUCHUS; NPUMEHATh B TPOLECCE ITO3HAHUS HCIONb3yeMbIe B
XMMMHU CHMBOJIMYECKHE (3HAKOBBIC) MOJIENH, MpeoOpa3oBbIBATh MOJENIBHBIC MPEICTABICHUI —
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XMMHUYECKUH 3HAK (CHMBOJI) 3JIEMEHTa, XMMHUUYecKast popMyia, ypaBHEHHE XHUMHIECKOH peaKmum
IIPU pEIIeHHH YYeOHBIX IT03HABATENBHBIX M TPAKTHYECKWX 3a4ad, IPHMEHSATh HA3BaHHEIC
MOJICJIbHBIC IPEICTABICHUSA Ul BBIABICHUS XapPAaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEILECTB U
XUMUYECKUX PEaKIH;

Kommynunkatuaple YY/I: BbeICTynaTe ¢ Ipe3eHTaLUEed pe3yabTaToOB I103HABATEJIBHON
JIESITEIBHOCTH, IIOJIy4EHHBIX CAMOCTOATEIIEHO HIIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIIIOJHEHUH
XMMHYECKOTO OJKCIIEPUMEHTa, MPAaKTHYECKOW pabOoTHl 110 HCCIIEIOBAHHUIO CBOWCTB HM3YydaeMBIX
BEIIECTB, pealn3aluy y4eOHOro mpoekTa W (opMyIHpOBaTh BBIBOABI IO pPe3ylIbTaTaM
MIPOBEAEHHBIX HCCIICOBAHHUI ITyTEM COIJIAaCOBAHHS IO3MIMH B XOze OOCY)XKIEHHsS M OoOMeHa
MHEHUAMU

Peryastusubie YVY]I: OCyLIECTBIATH CaMOKOHTPONb CBOEH JESITEJBHOCTH HA OCHOBE
CaMOaHaJIM3a ¥ CAMOOLICHKH

Conepskanne yu1e0HOr0 MaTepuasa 1 https://resh.edu.ru/subject/|
1. [penenbHbIe OMHOATOMHBIE CIUPTHI METAHON M 3TaHON: CTPOEHHE, PackpbIBaTh CMBICT  M3ydaeMBIX noHsTui | €sson/4769/

(bu3nYecKie 1 XUMUYECKHE CBOHCTBA (PEaKIfi C aKTHBHBIMH METaJIIAMH, (BBIABIATH WX  XapakTepHble  mpusHaku), | https://resh.edu.ru/subject/|

raJIOreHOBOZIOPOJIaMH, TOpeHHe), TpUMEHeHHe BojopomHas —CBA3b YCTaHABJINBATh WX B3aMMOCBA3b, HCMONB30BATH | €SS0N/5727/

JleiicTBrE METaHOMNA M 3TaHOJIA Ha OPTaHH3M YeJIOBeKa

MHOroaTOMHbIE CHHUPTBI JTHUIICHIJIMKONb W TJIHIEPHH: CTPOCHHE,
(bu3HUecKie 1 XUMHUYECKHE CBOKWCTBA (B3aMMOJICHCTBUE CO HICIIOYHBIMU
MeTaJllIaMH, KaueCTBEHHAsI PeaKIisi Ha MHOTOATOMHbIE CITUPTHI)
IefictBue Ha OpraHm3M uejoBeka IIpuMeHEHHe TIIHICpHHA U
STUIICHTITUKOJISI

®enon CrpoeHre MONEKYNbl, (HU3MYECKHE W XUMUYECKHE CBOWCTBA
¢enona Tokcrmunocts enona [Ipumenenue genona

JeMmoncTpanust

TOpPEHHE CIHUPTOB;

okuciieHue sraHona okeuaom meau (11);

B3aMMOZeHCTBYe TuLepuHa ¢ ruapokcuaoM meau (I1);

OKHCIICHHE AJIbJICTHI0B aMMHa4YHbIM PAacTBOPOM OKcHza cepedpa (1)

u ruapokcuaom meau (11);

COOTBETCTBYIOLIUE  TIOHSTHS
COCTaBa, CTpOCHHUS u
OpraHMYEeCKUX COCIMHEHHIT
Hcnonp30BaTh  XUMHYECKYIO CHMBOJHKY  JUIS
COCTaBJICHHS MOJEKYISPHBIX W CTPYKTYPHBIX
(pa3BépuyToii, COKpAaI&HHOM) bopmyn
OpraHMYECKUX BEIICCTB

VcTaHaBIMBaTh MPHHAISKHOCTh BEIIECTB K
onpeseIEHHOMY KJIacCy 110 COCTaBY M CTPOCHHIO,

NP ONUCaHUU
NIpeBpaLieHui

Ha3bIBaTh UX 10  CHUCTEMaTHYECKOH
HOMEHKJIaType; HNPUBOAUTH  TPHBUAIBHBIC
Ha3BaHUSA

OTZICIIbHBIX npeacTaBuTeNeit KUCIIOpO-
coZieprKalluX COeIMHEHUI

XapakTepu3oBaThb COCTaB, CTpOEHHE,
OpUMEHeHne, (QU3MYecKHe M XUMHYECKHe
CBOMCTBA, BAXKHEHIINE CIIOCOOBI  IOIYYCHHUS

TUNWYHBIX NPECTaBUTEICH PA3INYHBIX KIaCCOB
KUCJIOPOJCOAEPKAIMX COCJMHEHUH (MeTaHoIa,

9TaHOJa, IJMLUepHHa, (eHona);  BBIABIATH
TEHEeTHYECKYI0  CBA3b ~ MEXIYy HHUMH U
HNOATBEPXKAATh €€  HaaudMe  ypaBHEHHSAMH

COOTBETCTBYIOLIIMX XHMHUYECKHX pEakmuid
HCIIOJIb30BaHUEM CTPYKTYPHBIX hopmyit

Tema 3.2
AJIbJeruabl.
KapoonoBbie

JIMYHOCTHBIE Pe3yJbTaThbl: CIOCOOHOCTU MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS], JIOTUKY
M apryMeHTBl JPYruX INpU aHAINW3€ PA3IUYHBIX BUJIOB YyIEOHOH IEATEIbHOCTH; IIEHHOCTHOI'O
OTHOIIECHUSI K HCTOPUYECKOMY U HAYJYHOMY HACIEIUIO OTE€YECTBEHHOW XHMMHM; T'OTOBHOCTH
OLICHUBATh CBOE MOBE/ICHNE M IIOCTYIKH CBOMX TOBAPHIIIEH C MO3HIMIA HPAaBCTBEHHBIX U MPABOBBIX
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KHCJI0TEI. ClI03KHBIE
3¢ upbl

HOPM ¥ OCO3HaHHE TIOCIIEC/ICTBHIA 3TUX IOCTYITKOB; TOHUMAHUs CIENMDUKA XUMHUH KaKk HayKH,
oco3HaHUS €€ pond B (POPMHUPOBAHWU PAIMOHAIBLHOTO HAYYHOTO MBIINUICHUS, CO3JIaHHU
[IEJIOCTHOTO TMPEJCTABICHUS 00 OKpYKAaroIleM MHpE Kak O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MMO3HAHUH TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH TIPOOJIeM COXPaHEHHS IPHUPOTHOTO
paBHOBeECHS

ITo3naBateabHble YY/l: UCHONB30BaTh NP OCBOCHUU 3HAHUI MPUEMBI JIOTHYECKOTO MBIIICHHS
BBIJIEIISITh XapaKTepHble MPU3HAKU TOHATHM M YCTaHABIIMBAaTh UX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUC TIOHATHUS ISl OOBSCHEHHS OTHENBHBIX (AKTOB W SIBICHUH; BBHIOMPAThH
OCHOBaHUSI M KPUTCPUH IS KIacCH(DHUKAIMKM BENIECTB M XUMHUYECKUX PEaKIWil, yCTaHABJINBATH
TIPUYHUHHO-CIIEJICTBEHHBIE CBSI3U MEXY U3y4aeMbIMU SIBIICHUSIMU;

KommynnkatuBHble Y'Y /I 3a1aBaTh BOIIPOCH 10 CYIIECTBY 00CYKAaeMOM TEMBI B XOJIC JTHAJIOra
W/WIM  TUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOHM IPEIIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUSI TIPEJJIOKEHHOM 3a/1a4u

Peryastusnbie YY]JI caMOCTOATENBHO IIAaHUPOBAaTh U OCYLIECTBIATH CBOIO I03HABATEIbHYIO
JIeSITEIIBHOCTD, ONpenelisis e Iedd W 3aJadd, KOHTPOJIUPOBAThH M IO Mepe HEOOXOIMMOCTH
KOPPEKTHPOBaTh Mpe/laracéMblii  QJTOPUTM JEHCTBHH TpH  BBHINTONHEHWH y4eOHBIX U
HCCIIeIOBATENILCKUX 3aj1a4, BBIOMpaTh Hambonee d(PPEKTHBHBIN CIIOco0 WX pelIeHHs ¢ y4EToM
TI0J1y4€HHsI HOBBIX 3HAHMH O BELIECTBAX M XUMHUUECKUX PEAKLUAX;

Conepskanne y4e0HOr0 MaTepuasa 2 https://resh.edu.ru/subject/|
1. Anpneruasl U KeroHsl DOpMabACTHI, aueTanbAeruy: crpoeHue, | 1 XapakTepH3oBarhb cocras, cTpoeHue, | esson/4776/

¢usideckie W XUMHYECKHE CBOWCTBAa (pEaklMH OKHCICHHS H npuMeHenue, ¢usmueckue u  xumudeckue | https://resh.edu.ru/subject/l

BOCCTAHOBJICHHSI, KAYCCTBEHHBIC PEAKIINN), TIOJIYICHHE U IIPUMEHCHUE CBOWCTBa, BaKHEWIIMe CIIOCOOBI IoydeHnst | €sson/5952/

ArleToH: crTpoeHHe, (H3MYECKHE W XHUMHYECKHE CBOMCTBA (peaKiuu THIMYHBIX TIPEJICTABUTEIICH Pa3IMIHBIX KIACCOB

OKHCIICHHSI M BOCCTAQHOBJICHHMs), [MOJNy4CHHE W  [PHMCHEHHE. KHCIIOPOACOACPIKALLIUX COCMHCHUIH

OXHOOCHOBHBIE MpeJe/bHbIE KapOOHOBBIC KHCIOTHI MypaBbHHas 1 (bopmarnbiernma, —aueTanbACTHAd,  YKCYCHOM

YKCYCHasi KHCJOTBI: CTpPOCHHE, (M3MUYECKHE U XHUMUUYECKHE CBOHCTBA KHCIIOTBI, TJIIOKO3BI, Kpaxmana, LeJIoIo3bl);

(cBoiicTBa, oOIIHE

JUIsL KJ1acca KUCIIOT, Peakiys 3Tepu(pUKalin), NOTydeHHEe U IPUMEHEHUE
CreapuHOBast ¥ OJEUHOBAas KHUCIOTHI KaK IPEJCTABUTEIM BBICIIUX
KapOOHOBBIX KHCIIOT

MBpbuIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEe IeHCTBHE
CioxHble 3(GUpbl Kak INPOU3BOJHbIE KapOOHOBBIX kucnor ['muponus
cinoxublXx  dpupoB Kupel Tmaponus xupoB IlpumeHeHHe KHPOB
Buonoruueckas poib )KUpoB

IIpakTHyecKue 3aHATHS 1

[Ipaktuueckoe 3amsrue 5. V3ydeHue CBOMCTB pacTBopa YKCYyCHOU
KHCJIOTHI. BBIYHCIEHUs] TI0 YpaBHEHUIO XMMHYECKOH peakUuH (Macchl,
00bEMa, KOJIMYECTBA HMCXOIHO- I'O BEIIECTBA MM IPOAYKTa PEAKIMH 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOIO M3 HCXOJHBIX BEILIECTB
WJIN MPOIYKTOB PEAKLIUH)

OmnuchiBaTh COCTaB, XUMHYECKOE CTPOCHHE U
NPUMEHEHHE KUPOB, XapaKTepu3oBaTb X
3HaYEHHE IJIs )KU3HEEeATEIIbHOCTH OPIraHU3MOB
Oco3HaBaTh ONACHOCTb BO3/EHCTBHUS HA KUBbIE
OpPraHU3Mbl  ONpPEJENEHHBIX  OPraHMYECKUX
BEIIECTB W IIOSACHATb HA IPUMEpax CHOCOObI
YMEHBUICHUS! U IPEJOTBPALECHHS UX BPEIHOr0
BO3/IEHCTBUS HA OPraHU3M YeJIoBeKa
Hcnonp30BaTh  €CTECTBEHHO-HAYYHBIE METOJIBI
NO3HAaHUS — IpOBeAeHUE, HaONloJIeHHe u
onMcaHue XMMHYECKOTO 9KCIEepPUMEHTa
(;mabGopaTopHbIe U MpaKTHYECKHe paboThI)
CrnenoBarh mnpaBuiaMm Oe3omacHoil paboTel B
J1a00paTOpHU IPH HCHOJIb30BAHUM XMMHYECKOM
nocyapl ¥ 00OpYZOBaHHMS, a TAKKe NPaBUIaM
o0pallleHUss C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIMSIMH  BBINOJIHEHUsT  1ab0paTOpHbBIX
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OITBITOB M MPAKTHIECKUX PAbOT IO MOIYIEHHIO
Y M3yYEHHIO OPTaHUYECKUX BEIIECTB
TIpeacTaBisith  pe3yibTaThl JKCIEPUMEHTAa B
(dopMe 3amucH ypaBHEHHI COOTBETCTBYIOIIMX
peaKkiiii U JeNaTh BBIBOIBI HA KX OCHOBE
TIpoBOOWTL  BBIYMCIEHHS 110  yYPaBHEHUIO
XHUMHUYECKON peaKiiuu

CaMOCTOSITEIbHO [UIAaHUPOBATh U OCYIIECTBIISATH
CBOIO M03HABATEIbHYIO JIeSITEIILHOCTD;
NPUHAMATL AKTHBHOE YdacTHE B TIPYIIIOBON
y4eOHOM JIeATEITLHOCTH

Tema 3.3.
YriaeBoanl

JIMYHOCTHBIE Pe3y/IbTAThI: aKTHBHOT'O HENIPUSTHS AEHCTBUH, NPUHOCIIINX BPEJ OKpYKaroIeH
MPUPOJHON cpeJle, YMEHUsl MPOTHO3MPOBATh HEOIAroNpHUsTHBIE 3KOIOTMYECKHE MOCIENICTBUS
MpENIPUHUMAEMbIX JICHCTBUH M MNpEJOTBpAalaTh WX, HAIMYUS Pa3BUTOTO 3KOJIOTMYECKOrO
MBIIUICHHS, SKOJIOTHYECKOH KYIbTYpBI, ONbITA AEATEIBHOCTH 3KOJIOIMYECKOil HAaIPaBIEHHOCTH,
YMEHHS PYKOBOACTBOBATHCS NMHU B [TO3HABATEIbHON, KOMMYHHKAaTHBHON M COLIMAIIBHOM MTPaKTHKE,
CIOCOOHOCTH ¥ YMEHUSI aKTUBHO NPOTHBOCTOSTH MAEOJIOrUH XeMo(hoouy;

IlosnaBarenbHbie YVY/I: BnajgeTh OCHOBaMH METOAOB HAYYHOTO TIO3HAHHMS BEHIECTB M
XMMMYECKUX peakuuii; (GopMylHpoBaTh ILeIM U 33Jaudl  UCCIENOBAaHUSA, HCIIONb30BaTh
MIOCTABJICHHBIC M CAMOCTOSITENIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KayecTBE HHCTPYMEHTa
TIO3HAHUS X OCHOBBI JUIsl (JOPMUPOBAHUS THIIOTE3BI 110 MPOBEPKE NPaBHIBHOCTH BbICKa3bIBACMBIX
CY)KJICHUH; BJIaJIeTh HABBIKAMHM CAMOCTOSITENILHOTO IUIAHUPOBAHUS U MPOBEICHUS YUSHHIECKHUX
9KCIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHMS HAONIONATh 33 XOIOM IIPOIecca, CaMOCTOSITENIBHO
MPOTHO3UPOBATh €ro pe3yiabraT, (OpMyIMpoBaTh OOOOIIEHHS ¥ BBIBOIBI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3yNbTaTOB HCCIIEIOBAHMSA, COCTABIATh OOOCHOBAHHBIH OTYET O MPOAENaHHOH
pabore; HpHOOPETaTh ONBIT YYEHHYECKOH HCCICNOBATEIbCKOH M IPOSKTHOH JEATENBHOCTH,
NPOSIBIATH  CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSTEIBHOMY ITOMCKY METOJOB PEIICHUS
MPaKTHYECKUX 3a/1a4, IPUMCHEHHIO Pa3JIMYHbIX METOJIOB O3HAHUS;

KommynunkaTuBHble Y'Y ] 3a1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOH TeMbI B XOZ€ J(Hajiora
W/WIK JTUCKYCCHH, BBICKa3bIBaTh HIEH, (OPMYJIHPOBATH CBOU IPEIJIOKEHHS OTHOCHTEIBHO
BBITIOJTHEHHUS IPEJIOKEHHOH 3a/1aunt

PeryasatuBnble YY]I caMOCTOATENBHO MJIAHUPOBATh M OCYLIECTBIATH CBOIO IO3HABATEJIBHYIO
NeATENbHOCTh, onpeneisds e€ Lenu M 3aJadd, KOHTPOJIMPOBaTh M MO Mepe HeoOXOAUMOCTH
KOPPEKTHPOBaTh MpE/IaracMblii  aJTOPUTM JCHCTBHH TPHU  BBIMOJIHEHUH y4eOHBIX U
HCCIIE/IOBATENIbCKUX 3a1a4, BbIOMpaTh HauOosee d(GPEKTHBHBIN CIOCO0 MX pelIeHHs ¢ y4ETOM
IIOJIy4eHHs] HOBBIX 3HAHMH O BELIECTBAX M XMMHYECKHX PEaKIMsIX;

Cojepxanue yueOHOro MmaTepuajia 1

https://resh.edu.ru/subject/I

1. VraeBonpl: cocTaB, KiacCU(pHKAIMs yriaeBomoB (MOHO-, M- U
nonucaxapupl) ['roko3a — MpocTeiinii MOHOCaXapua: OCOOCHHOCTH
CTPOCHMS  MONEKYIbl, (Qu3u4yeckue M  XUMHYECKHE  CBOKCTBA
(B3aumopeiicteue ¢ ruapokcuaom mead (I), okucieHwe amMMHaYHBIM
pactBopoM okcuma cepedpa (l), BoccTaHOBIIEeHHE, OPOXKEHUE TITIOKO3bI),
HaxOXKJICHHE B IPUPOJIE, IPUMEHEHHe, Ouonornyeckas pons doTocuHTe3
PpyKTO3a KaK U30MEP IIIHOKO3bI

OnuceiBaTh COCTaB, XUMHUYECKOE CTPOCHHE H
NPUMEHEHUE OJKUPOB, XapaKTepu3oBaTh  HX
3HAYCHHE JUIS KU3HEIeITSIbHOCTUH OPraHM3MOB

Oco3HaBaTh OINACHOCTh BO3/CHCTBUS HA JKHMBBIC
OpraHu3MbI OmnpeneNéHHbIX ~ OPraHUYEeCKUX
BEIIECTB W TMOSCHATh HAa TMPHUMEpax CrIocoObl

esson/6150/
https://resh.edu.ru/subject/|
esson/5413/
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Caxapo3a — THpeJCTaBUTENb AWCAXAPUAOB, THUAPOIH3, HAaXOXKICHHE B
MIPUPOJIE U IPUMECHEHUE.

Kpaxmain u nemutionosza kak HpupoaHble moauMeps! CTpoeHne Kpaxmaia
1 1eIutono3bl PusndecKue 1 XUMIYEeCKHe CBOMCTBA Kpaxmaia (THAPOIIH3,
Ka4eCTBEHHAs PEaKIHs C HOIOM)

JemMoHncTpanus:

BsaumMoneiicTBue kpaxmaia ¢ HOIOM

YMCHBIICHUA W IPCAOTBPAICHHUA HX BPCIHOI'O
BO3Z[eI71CTBPISI Ha OpraHusMm 4€JIOBCKa

HWHamBuIya bHbIE POEKTHI

Pe3unoBoe siino.

N3yueHue oTneyaTkoB NajibLEB.

Kpaxman B npoykrax MuTaHus
N3yuenue nnecenn

M3rorosnenue Kpacok.

W3zydenne mokonana

KoncrpyrpoBanue Moneky.
HccnenoBanue Monoka B JOMaIIHUX YCIOBUSX.
BnusiHue rimroreHa Ha opraHu3M 4enoBeKa
HUccnenoBanne aHTHONOTHKOB.
OnpeneneHue kadecTBa Ména

BuustHue 3yOHOI MacThl Ha SMaib 3y00B.
HccnenoBanue HpIOTOHOBCKOM JKUAKOCTH.

Paznen 4. A3orcoaep:kaiuue oprannyecKue coeiHeHus 1

Tema 4.1. AMMHBI.
AMMHOKHCJIOTBI.
Beaxu

JIMYHOCTHBIE Pe3yJbTaThI: CIOCOOHOCTH TIOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY
U apryMeHThl APYrHX HPH aHAIN3E Pa3IMYHBIX BUJIOB YYEOHOH JEATENbHOCTH; LIEHHOCTHOIO
OTHOIICHUSI K HMCTOPUYECKOMY M HAYYHOMY HACICOUI0 OTEYECTBEHHOW XWUMHM; T'OTOBHOCTH
OLICHUBATh CBOE TOBEJICHHIE U MOCTYIIKH CBOUX TOBAPHUILEH C TIO3ULMH HPAaBCTBEHHBIX U IIPABOBBIX
HOPM M OCO3HAHHME TIOCJIC/ICTBUI 3THX IIOCTYIIKOB; MOHUMAaHUS CHEUMDUKH XUMHH KaK HayKd,
ocosHaHust e€ ponu B (HOPMHPOBAHMM PALMOHAIBHOIO HAyYHOTO MBILUICHHUS, CO3/aHUM
LETIOCTHOTO TIPE/ICTaBICHUA 00 OKpYKalolleM MHpE KakK O €AMHCTBE IPUPOJBI U YeIOoBeKa, B
NO3HAHUM IIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHHH NpOoOJIEeM COXPAHEHHs IIPUPOAHOrO
paBHOBeCHs

Ilo3naBarteabHble Y'Y /I: ncnons30BaTh NpH OCBOSHUH 3HAHUN TPUEMBI JIOTHUYECKOTO MBILUICHUS
BBIJICJIATH XapaKTepHbIE NMPU3HAKH IOHATHH M YCTAHABIMBATH X B3aHMOCBS3b, HCIIOJIB30BAaTh
COOTBETCTBYIOILIME IOHATHS JUIi OOBACHEHHMS OTHENbHBIX (AaKTOB W SBJICHUH; BbIOMpAaTh
OCHOBAHHUSL U KPUTEPHUH UL KIACCHM(UKALMKM BELIECTB M XUMHUYECKUX PEAKLMH; yCTaHaBIMBATh
NPUYMHHO-CIIE/ICTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SBJICHHSMHU;

KommynnkatusHble YY /I 3a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYX/JaeMOil TEMbI B XOJIe [Haiora
W/WIK JTUCKYCCHH, BBICKA3bIBaTh HIeH, (OPMYIHUPOBATH CBOU IPEIJIOKEHHS OTHOCHTEIBHO
BBITIOJTHEHHUSI IPEJIOKEHHOH 3a/1auut

PeryastuBnble YY]JI caMOCTOATENPHO MIAHUPOBATh M OCYLIECTBIATH CBOIO IO3HABATEIBLHYIO
JeATENbHOCTh, Onpeneisis e€ Lend M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HeoOXOAUMOCTH
KOPPEeKTHPOBaTh MpE/JIaraeMblii  alropuT™M AEHCTBUH TPU  BBINOJHEHHH Y4eOHBIX M
HCCIIEIOBATENILCKUX 3a1a4, BbIOMpaTh Hanbonee 3(hGEeKTUBHBIA CIOCO0 MX pEIICHUs ¢ yU4ETOM
TIOJTy4eHHs] HOBBIX 3HAHMH O BEIIECTBAX M XMMHYECKHX PEaKLHsX;
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Conepskanue yueGHOr0 MaTepuaJia 1

AwmuHBI. MeTWIaMUH W aHWIHMH: CO- CTaB, CTPOCHHE, (pH3HYecKue H
XIUMHUYECKHE CBOWCTBA (TOPEHHUE, B3aNMOJICHCTBUE C BOJIOHM U KUCIOTaMH).
AMMHOKHCIIOTHI KaK aM()OTepHBIC OPraHUYECKHE COeTMHEHIS Dr3nyecKkue
W XHMHUYECKHE CBOIMCTBA aAMHUHOKUCIOT (Ha TIpUMepe TJIMIHUHA)
buonornueckoe 3HaueHNE aMHUHOKHCIIOT

TlenTraer

Benku kak npupoaHbIE BBICOKOMOJIEKYINIsIpHBIE coeauHeHusi [lepBuuHasi,
BTOpPUYHAS U TPETHYHAS CTPYKTYpa OCIIKOB XUMHICCKUE CBOMCTBA OCITKOB:
TUJIPOITN3, ICHATYPAIHsI, KAYeCTBCHHBIE PEaKIIU Ha OSJIKH
JemoncTpanun

JICHaTypaIs OeKOB TP HarpeBaHWH; IIBETHBIE PEaKINH OENKOB

PackppiBaTh CMBICI  H3y4aeMBbIX TTOHSITHI
(BBISIBISITH WX~ XapakTepHbIe  IPHU3HAKH),
YCTaHABIIUBATh MX B3aUMOCBSI3b, HCIIOIB30BATh
COOTBETCTBYIOIIHE MOHATHS TIPH  OIHUCAHHU
COCTaBa, CTPOEHUSI " MpeBpaIeH i
OpraHUYECKUX COEIMHEHUI

Wcrnonb30BaTh  XUMHYECKYI) CHMBOJIUKY IS
COCTaBJIEHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpanIEHHOH) hopmyin
OpraHUYECKHUX BEIIECTB

Onpenenste  NPUHAUIEKHOCTh  BEIIECTB K
onpeIel€HHOMY KJIAcCy TI0 COCTaBY M CTPOCHHIO,
Ha3bIBaTh HX o CHCTEMaTHYECKON
HOMEHKIIaType; MIPUBOIUTH TPUBHAIBHBIE
Ha3BaHUsI OTJEIBHBIX MPEJCTABUTEIEH
XapakTepu3oBarb cocTas, CTpOCHHE,
NpUMEHEeHHe, (HU3HYeCKHEe M XHMHUYECKHe
CBOIWCTBA, BaKHEHIIHE CIOCOOBI  MOMYYCHHS
THUIUYHBIX [PEACTABHTENCH a30TCOMEePIKALINX
coenuHeHU# (rmiHa W OenkoB) [loscHATH Ha
npuMepax 3HaueHHe OENKOB JUIs OpraHu3ma
YyeJioBeKa

Hcnonb30BaTh  €CTECTBEHHO-HAYYHBIE METOIBI
MO3HaHWS —  HAONIOJaTh M ONHUCHIBAaTh
JEMOHCTPAIIMOHHBIH SKCIIEPUMEHT
CaMOCTOSITENBEHO TUIaHHPOBATh M OCYILIECCTBIIATH
CBOIO MO3HABATEIBHYIO JeATEeNLHOCTD;
NPUHAMATh aKTHBHOE Y4YacTHe B TIPYIIIOBOM
yueOHOM JIesITeNbHOCTH

https://resh.edu.ru/subject/|
esson/4743/
https://resh.edu.ru/subject/|
esson/6296/
https://resh.edu.ru/subject/|
esson/5452/

Paznei. 5. BoicokoMoJieKY/IsipHbIE COeIMHEHHUsI 1
Tema 5.1 JIMYHOCTHBIE Pe3yJIbTaThl: COONIOACHUS IpaBUJI OE30IaCHOrO OOpAILEHUS C BELIECTBAMH B
IliacTmacesl. OBITY, OBCEJHEBHOM )KU3HU U B TPYHOBOH JIEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
Kayuyku. Bosiokna MHIMBUIYaJILHON TPAaeKTOpUHM 00pa3oBaHus, Oynymiell npodeccun M peann3andy COOCTBEHHBIX

JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMUM, MHTEPECOB U
MoTpeOHOCTelH 00IIeCTBa;

Ilo3naBartesabHble YY/: CTpOUTH JOrUUECKUE pacCyKIeHUs (MHAYKTHBHBIC, A€IYKTUBHBIE, IO
QHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHMBOPEYUS B PACCMATPHBAEMBIX SBJICHUSX,
(bopMynupoBaTh BBIBOJBI U 3aKJIIOYCHUS; IPUMEHATb B IPOLECCE IIO3HAHUS HCIONb3yeMble B
XMMHHU CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, IPeoOpa3oBbIBaTh MOJEIBHbIE MPEICTABICHUS —
XMUMHUYECKHUI 3HAK (CHMBOII) 3JIEMEHTa, XMMU4YecKast popMyia, ypaBHEHHE XMMHUYECKOH peaKiuu
NpY pELICHWH y4eOHBIX IO3HABATENIbHBIX M TNPAKTHYECKHX 3a71ad, IPUMEHATh Ha3BaHHbIC
MOJIENIbHBIE MPE/ICTABICHUS JUISl BBISBICHHS XapaKTEPHBIX MPU3HAKOB HM3y4aeMbIX BELIECTB M
XUMHUUYECKUX peaKkluil;
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Kommynukatuaple YY/I: BbeICTYyHaTh ¢ MpE3CHTaLUEH pe3yabTaTOB I103HABATEIILHON
JIESITEIBHOCTH, TIOJIy4EHHBIX CAMOCTOSATENILHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUU
XMMHYECKOTO SKCIICPUMEHTa, MPAaKTHIECKOW pabOTHl 10 MCCIENOBAHWIO CBOWCTB H3y4aeMBIX
BEIIECTB, pealu3aluy y4eOHOro TpoekTa U (OpMyIHpOBaTH BHIBOABI IO pPE3yNIbTaTaM
NIPOBEAEHHBIX HCCIIEOBAHUN ITyTEM COIVIACOBAHMS IO3MLMH B XOie OOCY)KIEHHS M OoOMeHa
MHEHUAMU

Peryastusubie YVY]I: OCyLIECTBIATH CaMOKOHTPOIb CBOEGH [JESTEJBHOCTHM Ha OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH

Conep:kanue y4e0HOT0 mpeaMeTa 1

1. OCHOBHBIC ~TNOHATHS XHMHH  BBICOKOMOJICKYJISIPDHBIX — COCAMHEHHIA: Burazgers H3y4aeMbIMU xumudeckuMu | https://resh.edu.ru/subject/less
MOHOMEp, MOJIMMEp, CTPYKTYpHOE 3BEHO, CTENEHb IMOIUMEpHU3alnH, MOHATHSIMH: PacKpbhIBaTh CMBICT H3ydaeMbIX | 0n/6095/
cpenHsisi  MoNeKydaspHas — Macca  OCHOBHbIE — METOABI  CHHTE3a HNOHATHA M TPUMEHSTh OSTH mOHATUs mpu | https://resh.edu.ru/subject/less
BBICOKOM OJIEKYJISIPHBIX COENMHEHWH  —  TMoiIMMepH3amusi U OIMCAaHNHI cocraBa " crpoenust | 0n/6152/
TTOJIMKOHICHCALTHSI BBICOKOMOJICKYJISIDHBIX OpraHMYeCKHX Belects, | https://resh.edu.ru/subject/less
[Tmactmaccel  (MONMMATWIIEH,  TOJNUWIPONWIEH,  MTOJTWBUHWIXIOPHI, JUTst OOBSICHEHHSI OT/IETTBHBIX (DaKTOB U SIBIICHUH on/4777/
TOJTUCTUPOIT). Hcnons30BaTh XUMHYECKYH) CHMBOJMKY Juist | https://resh.edu.ru/subject/less
HarypanbHblii W CHHTeTHYeCKHe  Kaydyykd  (OyTaJuMCHOBBIH, COCTaBJICHHSI CTPYKTYPHBIX (opMyn Bemiects u | 0n/4823/

XJIOPOIIPEHOBBI W M30NpPEHOBBIN). BollokHa: HaTypanbHbIe (XJIOIOK,

mepcTb, INENK), WCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYEeCKHe (KalpoH | JIABCaH)
JlemoHcTpanus

O3HAaKOMJICHHUE C 06pasuaM1/1 NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
Iu1acTMace, Kay4dyKoB

YpaBHEHUH  peakimit
TOJIUKOH/ICHCALIUH

TnoJimmMepusaliuu nu

I/IHZIHBHZIyaJII)Hble MPOEKTbI
HpO@KT H3roTOBJICHUS JIM3YHA

Pa3znen 6. TeopeTnueckue 0CHOBbI XUMHH 9

Tema 6.1. CTpoenne
aTOMOB.
epuonnyeckmii
3aKOH U
epuonnyeckas
cHCTeMa XHMHYECKUX
ajemenToB /1. U.
MenpeseeBa

JIMYHOCTHBIE Pe3yJbTAThI: CIIOCOOHOCTH IIOHUMATh U IIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY
U apryMeHThl APYrHX HPH aHAIN3E Pa3IMYHBIX BUJIOB YYEOHOH JEATENbHOCTH; LIEHHOCTHOIO
OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HACICOUI0 OTEYECTBCHHOW XWUMHM; T'OTOBHOCTH
OLICHMBATh CBOE IOBEJICHHE U IOCTYIIKH CBOMX TOBAPUILEH C IIO3ULIUH HPAaBCTBEHHBIX U IIPABOBBIX
HOPM M OCO3HAHME IIOCJIC/ICTBUI 3THX IIOCTYIIKOB; HOHUMAHUS CHEUM(DUKH XUMHH KaK HayKd,
oco3HaHust €€ ponu B (OPMHUPOBAHMM PALMOHAIBHOIO HAY4YHOTO MBILUICHHS, CO3JAaHHU
LIEJIOCTHOTO TIPE/CTaBICHU 00 OKPYKAloIeM MHpE Kak O €AMHCTBE IPUPOJIbI M YeIOBEeKa, B
NO3HAHUM IIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUM NPOoOJIEeM COXPAHEHHs IIPUPOAHOrO
paBHOBeCHs

Ilo3naBarteabHbie YY/I: ncnons30BaTh NpH OCBOSHUH 3HAHUN TPUEMBI JIOTHYECKOTO MBIIUICHHS
BBIJICJISATH XapaKTepHbIC NMPU3HAKKM TOHATHH M YCTaHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOILIME TOHATHS JUIi OOBSACHEHHMS OTHENbHBIX (aKTOB W SIBJICHUH; BbIOMpATh
OCHOBAHUS U KPUTEPHH UL KIACCHM(UKALMKM BELIECTB M XUMHYECKUX PEAKLMl; yCTaHABIUBATh
NIPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXKIy NU3y4aeMbIMU SBJICHUAMU;

KommynnkatusHble YY /I 3a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/JaeMOil TEMbI B XOJIe [Haiora
W/WIKH JTUCKYCCHH, BBICKA3bIBaTh HIeH, (OPMYIHUPOBATH CBOU INPEIJIOKEHHS OTHOCHTEIBHO
BBITIOJTHEHHUSI IPEJIOKEHHO 3a/1aunt
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PerynsituBHbple YY /I caMOCTOSTENBHO IIAHMPOBATh M OCYIIECTBISTH CBOIO II0O3HABATENBHYIO
JEeATeNbHOCTD, ONpenessiss e€ LeNd M 33Jadd, KOHTPOJIUPOBATh M IO Mepe HEoOXOOUMOCTH
KOPPEKTHPOBaTh MpE/IaracMblii QJITOPUTM AEHCTBHH TpH  BBINONHEHWH y4eOHBIX U
HCCIIEIOBATENIECKUX 3aj1ad, BHIOMpaTh Hambonee d(QEKTUBHBIN CIOCO0 MX PEIIeHUsS C yIE€TOM
TIOTYYIEHNsI HOBBIX 3HAHHUH O BEIIECTBaX M XMMHUUESCKUX PeaKIisX;

Conep:kanne yueOHOr0 MaTepuaJia 1

1 XuMmuuaeckuil anmeMeHT AToM  Slapo aroma, M30TONBL. DJEKTPOHHAsS
000J104Ka DHEPreTHUECKHe YPOBHH, MOJyPOBHH ATOMHBIE OpOHTAIH, S-,
p-, d-amementsr  OcoOeHHOCTH pacripesiesieHdss  AJIEKTPOHOB  T10
opOHTAIIM B aroMax 3JEMEHTOB TIEPBBIX YETHIPEX  MEPUOIIOB
OneKTpoHHast KOH(UTypalys aTOMOB
Ilepuognueckuii 3akoH u Ileproandeckas
9JIEMEHTOB

Jd U MenneneeBa CBs3b nepuoauueckoro 3akona u Ilepuoanyeckoi
cucteMbl Xxumuueckux aneMmenToB J| I MenneneeBa ¢ coBpeMeHHOU
TeOpUel CTPOEHHs] aTOMOB 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB
XMUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX WMH MPOCTBIX W CIOXKHBIX
BELIECTB I10 TPyNIaM U IepuojaM 3HaueHHe NMEepUOINYECKOro 3aKoHa B
Pa3BUTHH HayKU

JlemoHcTpanun

Buper Tabnun «[lepuomideckast cucteMa XUMU4Yeckux amemeHtoB J[ U1
MenneneeBay

cucreMa XHUMHUYCCKHX

MOHATHH
MIPU3HAKH),

PackppiBaTb  CMBICT — HM3y4aeMbIX
(BBIABIATE  HMX  XapakTepHEIE
YCTaHaBIIUBATh UX B3aHMOCBSI3b
PackpeiBath cMbIc nepuoguueckoro 3akoxa J| 1
MenneneeBa U JIEMOHCTPUPOBATH ero
CHCTEMATH3UPYIONIYI0,  OOBSICHUTENBHYIO U
MPOTHOCTHYECKYIO (PyHKIHN

XapakTepu3oBaTh JEKTPOHHOE CTPOSHUE aTOMOB

XMUMHYECKUX  DJIEMEHTOB 1—4  mepHomos,
UCIIOJb3YS TTOHSTHS
«s-, p-, d-aneKkTpoHHBIe opouTa,

«QHEPreTUYECKUE YPOBHM»
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUsI CBOHCTB
XHMHUYECKUX DJIEMEHTOB M UX COEIUHEHHH I10
neprogam

u rpymmnam Iepunommyeckoit CHUCTEMBI
xuMudecknx anemeHToB /| 1 Menneneena

https://resh.edu.ru/subject/less
on/5581/
https://resh.edu.ru/subject/less
on/5911/

Tema . CTpoenne
BellecTBa.
MHoroo0pa3ue
BellecTB

JIMYHOCTHBIE Pe3yIbTAThI: AaKTUBHOTO HENPUSTHS NEHCTBUI, PUHOCALIMX BpE] OKpYKaroIeH
NIPUPOJHOM cpelle, YMEHUsI HMPOTHO3MPOBAaTh HEONAroNpHATHBIE SKOJIOIMYECKUE IOCIE/ICTBHS
NPENIPUHUMAEMbIX JICHCTBUH M MNPEJOTBpAalaTh WX, HAJIMYUS PA3BUTOTO 3KOJIOIMYECKOro
MBIIUICHHS, SKOJOTHYECKOH KYIbTYpBI, OIbITA AEATEIBHOCTH 3KOJIOIHYECKOi HAIPAaBICHHOCTH,
YMEHHS PYKOBOZICTBOBAThCS UMHU B IIO3HABATEIbHON, KOMMYHUKATHBHOM U COLMAJIbHOM IPAKTHKE,
CIIOCOOHOCTH ¥ YMEHUSI aKTUBHO NPOTHBOCTOSATH MAEOJIOrUH XeMo(hoOuy;

IlosnaBarenbHble YVYJ/I: BiageTh OCHOBaMH METOAOB HAyYHOTO TIIO3HAHMS BELIECTB U
XMMMYECKUX peakuuii; (GopMylupoBaTh LEIM ¥ 33Ja4dl  UCCIIENOBAHUS, MCIONb30BaTh
IIOCTABJICHHBIE M CaMOCTOSTENILHO C(HOPMYIMPOBAHHbIE BONPOCHl B KayeCTBE HHCTPYMEHTa
IIO3HAHUS U OCHOBBI JUIsl JOPMUPOBAHMS TMIIOTE3bI 110 IPOBEPKE MPABHIBHOCTU BBICKAa3bIBAEMbIX
CY)KIICHUH; BJIaJIeTh HAaBBIKAMHM CAMOCTOSTENILHOTO IUIAHUPOBAHHSA M IPOBEICHUS Y4EHHYECKHX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAONIIOATh 3a XOOM IIPOLEecca, CaMOCTOSTENIBHO
IPOTHO3MPOBATh €ro pe3ynbraT, (OpMyIUpoBaTh OOOOIIEHHS ¥ BBIBOIBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEJ0BAHNs, COCTABIATE OOOCHOBAHHBII OTYET O MPOAEIAHHON
pabore; mpHOOpeTaTh OMBIT YYCHHYECKOW HCCIEIOBATEIbCKOM M IMPOSKTHOW [esITebHOCTH,
NPOSIBIIATH ~ CHIOCOOHOCTP M T'OTOBHOCTH K CaMOCTOSITEJIBHOMY IOHMCKY METOZOB pEIEeHHs
MPaKTUYECKHX 3a]1a4, IPUMEHEHHIO Pa3IM4YHbIX METOJIOB O3HAHUS;

KommynnkatusHblie YY /I 3a1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaEMOii TEMBI B XO/I€ JUajiora
W/WIKH JTUCKYCCHH, BBICKA3bIBaTh HIeH, (OPMYIHUPOBATH CBOU INPEIJIOKEHHS OTHOCHTEIBHO
BBITIOJTHEHHUSI IPEJIOKEHHO 3a/1aunt
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Peryasatusnbie YYJI caMOCTOATENBHO IIAHUPOBATh U OCYLICCTBIATH CBOX II03HABATEIIBHYIO
JeATeNbHOCTD, ONpeneNsst e€ LeNd M 3aJadd, KOHTPOIMPOBATh W IO Mepe HEeOOXOXUMOCTH
KOPPEKTHPOBaTh MpE/IaracMblii QJITOPUTM AEHCTBHH TpH  BBINONHEHWH y4eOHBIX U
HCCIIEIOBATENIFCKUX 3ajad, BBIOMpaTh Hambonee 3(QEKTHUBHBIN Coco0 MX pelIeHHs ¢ y4ETOM
I10J1y4€HHsI HOBBIX 3HAHUH O BELIECTBAX M XUMHUYECKUX PEAKLUSX;

Conep:kanne y4edHOT0 nmpeaMeTa 1

1 Crpoenne BemectBa XHMHUYECKash CBS3b BHII XUMHUYECKOH CBS3N
(kKoBaJieHTHAsT HETOJSIPHAsT W TIOJSIPHAS, WOHHAs, MeTaJIHIecKas)
MexaHU3MBI 00pa30BaHMs KOBAJIEHTHON XUMHYIECKON CBsI3M (0OOMEHHBIH 1
JIOHOPHO-AKIIETITOPHEIH) Bonoponnas CBS3b Banenrnocts
OnexrpoorpuniarenbHocTh CTeneHb okuciaeHus HoHbl: KaTHOHBI U
AHHOHBI

BemectBa MONEKYISIpHOTO U HEMOJEKYJISPHOIO CTPOEHHsS 3aKOH
MIOCTOSHCTBA COCTaBa BEIIECTBA THIBI KPUCTAIIMUECKUX PELIETOK U
CBOICTBA BEILECTB

ITonsTe 0 aucnepcHbIX cucTeMax VcTHHHBIE U KOMIOUIHBIE PAaCTBOPBI
MaccoBasi 10114 BEIECTBA B PACTBOPE
Knaccudukamuss ~ HEOPraHWYeCKUX  COCIMHEHUH
HEOpPraHWYEeCKUX BeIlecTB ['eHeTHueckas CBA3b
BEILIECTB, IPUHAUICKALINX K PA3IMYHBIM KJlaccam

Howmenxknatypa
HEOPraHUYEeCKUX

PackpeiBaTh cMBICT  H3ydaeMbIX — IOHATHUH
(BBLIENIAITE WX XapakTepHble MpH- 3HAKA) U
IPUMEHSTh 9TH [TOHATHS IPH OLIMCAHUU COCTAaBA U
CTPOCHUSI BEIECTB, ISl OOBSCHEHNS OTIEIIBHBIX

(hakToB

U SIBIICHHI

Onpenensitb BUJIBI XUMUYIECKOU CBSI3H
(KOBaJICHTHOIA, HWOHHOM, METALTHYECKOH,
BOJIOPOJTHOM) B COCTMHEHUSX ; T
KpUCTAJUTHYECKON peméTku KOHKPETHOT O
BEIECTBA

Orlpe)lensm) BAJICHTHOCTh M CTCIICHb OKHCJICHHUS
XUMHUYCCKHUX 3JICMCHTOB B COCIHHCHUAX
Ppas3In4yHoro cocraBa

HpOBOI[I/ITB BBIUUCIICHHA C HCIIOJIB30BAHUEM
TMOHATHS «MaccoBas 10JIs BEUIECTBA B paCTBOPE»

https://resh.edu.ru/subject/less
on/6479/
https://resh.edu.ru/subject/less
on/6332/
https://resh.edu.ru/subject/less
on/5911/
https://resh.edu.ru/subject/less
on/5581/

HNuauBuayaabHbIe POEKThI
Xumus BOKpYT Hac.

Tema 6.3.
XuMuueckue
peaknun

JIMYHOCTHBIE Pe3yJIbTAThl: COOMIOACHUS IpaBUJ OE30IacCHOrO OOpAILEHUS C BELIECTBAMH B
OBITY, HOBCEJHCBHOM XU3HU U B TPYAOBOH JNEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
MHIMBUIYaJILHON TPAaeKTOpUH 00pa3oBaHus, Oynymed npodeccun M peaausaldy COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTE K XMMUM, MHTEPECOB U
MoTpeOHOCTeH 00IIecTBa;

Ilo3naBarteabHble YY/: CTpoUTh JOrudeckue paccyxaeHusi (MHAYKTHBHBIC, A€IyKTUBHBIE, 10
AHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M IIPOTHMBOPEYHS B PAacCMAaTPUBAEMBIX SBJICHUSX,
(bopMynupoBaTh BBIBOJbI M 3aKIIOYCHUS; INPUMEHATb B IIPOLECCE IIO3HAHUS HCIONb3yeMble B
XMMHHU CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, NMPeoOpa3oBbIBaTh MOJENIbHbIE MPEICTABICHU —
XMUMHUUYECKUI 3HaK (CHMBOJ) dJIeMEHTa, XMMHUUecKasi popMyiia, ypaBHEHHE XUMHUYECKOH peaKiuu
IIpY pELICHWH Yy4eOHBIX IIO3HABATENIBHBIX M IPAKTHYECKHX 3a71ad, IPUMEHATh Ha3BaHHbIC
MOJIENIbHBIE IPE/ICTABICHUS JUISl BBISABICHHS XapAaKTEPHBIX MPU3HAKOB M3y4aeMbIX BELIECTB U
XUMUYECKUX PEaKIHi;

KommynukatuBaple YY/I: BbeICTYyIaTh ¢ MpE3CHTALMEd pe3yabTaTOB IO3HABATEIHbHOM
JeATEbHOCTH, TIOTy4E€HHBIX CAMOCTOSITENIBHO WIIM COBMECTHO CO CBEPCTHUKAMH TP BBIIOJTHEHHU
XMMHYECKOTO SKCIICPHUMEHTA, NMPAKTHYECKOH padOThl MO HCCIEIOBAHUIO CBOWCTB H3y4aeMbIX
BEILECTB, pealu3aluu y4eOHOro IpoekTa u (GOPMYIHPOBAaTh BBIBOABI 110 pe3yJbTaTaM
MPOBEIEHHBIX HMCCIIEAOBAHUN MyTEM COTJIACOBAHHS IMO3UIMHA B XOme OOCYKAEHUS M OOMeHa
MHEHUSIMH
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PerynatuBuble YVY/I: oCylecTBISITH CAMOKOHTPOJNb CBOEH JIEATEIILHOCTH Ha OCHOBE
camMoaHajan3a U CaMOOIICHKH

~

Conepsxanue yueGHOr0 MaTepuaJia

https://resh.edu.ru/subject/I

1. Xumuueckas peakuus. 3
Knaccndpukammss XUMHYECKMX  peaknWii B HEOpPraHWYeCKOH U
OpPraHMYeCKOH XHMMHH 3aKOH COXpAaHEHHsS MacChl BEIIECTB; 3aKOH
COXPaHEHWsSI U TIPEBPAILECHIUS SHEPT AU IIPH XUMHIECKUX PEAKIHIX
CkopocTh peakuuu, eé 3aBHCHMOCTb OT Pa3JIMYHBIX (PAKTOPOB
OO6parumMele peakuuy XUMudeckoe paBHoBecrue DakTopbl, BIHSIONIE Ha
cocrosHue Xxumudeckoro pasHoecus [Ipuamumn Jle Illarense
OnextponuTHieckas aucconuanyst CHIBHBIE M Cla0ble 3JIEKTPOIUTHI
Cpena BOTHBIX PAacTBOPOB BEIECTB: KHCNas, HEHTpajbHAs, MIETOYHAs
[onstue o BomopoxHoMm mokaszarene (PH) pacrBopa. Peakumm moHHOTO
obmeHa ['maponi3 opraHndecknx ¥ HEOPraHUIECKNX BEUIECTB.
OKHCJIUTETbHO-BOCCTAHOBHTEIbHBIE  PeaKIuu Tonstue 00
JIEKTPONN3E PACILIABOB M PacTBOPOB coueil. [I[pumenenue snexTpomnmsa.
JemoncTpanun

MOZENH KPUCTAJUTMUYECKHX PEIIETOK; pa3iioKeHne MepOoKCHIa BOIOpoIa
B IPUCYTCTBHH KaTaJIn3aTopa

IIpakTHYecKUe 3aHSITHS 2

IpakTudeckast padora 6. BnmsHue pa3audHbIX ()aKTOPOB Ha CKOPOCTH
XUMHUYECKOH peakiuu. BbluncieHus: pacdeTbl € HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIONs PAaCTBOPEHHOIO BEINECTBA»; PACUETHI MO
YPaBHEHUSIM XUMMYECKHX DEAKLUil, B TOM 4YHCIE TEPMOXUMHYECKHE
pacyéTsl

JlabopaTopHbIe 3aHSATHS 2

Jlabopatopnast pabora 1. IlpoBeneHue peakiuii HOHHOTO OOMEHa;
olpeJielIeHHe Cpelibl PacTBOPOB BELIECTB € MOMOIIBIO YHHBEPCAIBLHOIO

OOBSICHATH 3aBHCHMOCTH CKOPOCTH XMMHUYECKOH
pEeaKIy OT Pa3NuIHbEIX (paKTOpoB

OmnpenemnsaTs XapakTep CMEIIEHHS XUMHUYECKOro
paBHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO
BozaeiicTBus (npuHim Jle [laTense)
CoCTaBIATh ypaBHEHHS pEaKIUi Pa3THIHBIX
TUIIOB; TOJNHBIE W  COKpam¢HHbIE HWOHHBIE
YpaBHEHUS] pEaKIMi, YIUTHIBAsL YCIOBUS, MpPH
KOTOPBIX 9TH PEaKIIH UIYT 0 KOHIA
TloaTBepkaaTh CyImIECTBOBAaHHE T'e€HETHYECKOH
CBSI3M MEXTy HEOPTaHWYECKHMH BEIIeCTBaMHU C
HOMOIIBIO ypaBHEHUIT COOTBETCTBYIOIINX
XAUMHUYECKUX PeaKIii

IIpoBoauTs, HaOMIOIaTh W ONHUCHIBAThH
XUMHUUYECKUH DKCIEPHMEHT: 110 OIpEeNICHUIO
Cpelbl BOAHBIX PAacTBOPOB BEIIECTB, BBISBICHHIO
YCIIOBHH IIPOTEKaHUs PeaKkluii HOHHOro OOMeHa,
W3yYEHHIO BIIMSHHS DPa3IMYHBIX (DAKTOPOB Ha
ckopocTb  peakuuit  CnenoBaTh — IpaBMJIaM
MONIB30BAaHMSl  XHMHYECKOH  TMOCYyHOH |
nabopaTOpHBIM 000PYIOBaHHEM

Ipencrasaars PEe3yNbTaThI XUMHYECKOT0
JKcrepuMeHTa B (OpME 3alMCH  ypaBHEHUH
COOTBETCTBYIOLIMX PEAKIMH U 1eNaTh BBIBO/BI HA
UX OCHOBE

IIpoBomuTh  BBIYMCIEHUS 10  yYpaBHEHUSIM

esson/4938/

HMHJUKATOpa 1
XMUMHUUECKUX  peakiui, B  TOM  4YHCIe
TEPMOXUMHUUECKUE PACUETHI
Paspen 7. Heopranuyeckasi XumMust 3
Tema 7.1. JIMYHOCTHBIE Pe3yJbTAaThI: CIIOCOOHOCTH IIOHUMATh U IIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY
Hemeraist U apryMeHThl APYrHX HPH aHAIN3E Pa3IM4YHBIX BUJIOB YYEOHOH JEATENbHOCTH; LIEHHOCTHOIO

OTHOILEHUSI K HCTOPUYECKOMY M HAYJYHOMY HACIEIUI0 OTEYECTBEHHOW XHMMHM; TOTOBHOCTH
OLICHUBATh CBOE MOBEICHNE U IIOCTYIKH CBOUX TOBAPHUIILEH! C TO3UIMI HPAaBCTBEHHBIX U IPABOBBIX
HOPM M OCO3HAHHME TIOCIIC/ICTBUI 3THX IIOCTYIIKOB; HOHUMAHUS CeUMDUKH XMMHH KaK HayKH,
oco3HaHust €€ ponu B (OPMHUPOBAHUM PALMOHAIBHOIO HAy4YHOTO MBIIUICHUS, CO3JaHUH
LIEJIOCTHOTO TIPE/CTaBICHH 00 OKpYXalolleM MHpe KakK O €AMHCTBE IPUPOJIBI U YEJIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEeIIeHHH INPoOIeM COXpaHEHHS IPHPOTHOIO
paBHOBeCHS

Ilo3znaBaTteabHsbie YY/I: CHONb30BaTh MPYU OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIIEHUS
BBIJIEIISITh XapaKTepHbIe MPH3HAKU MOHATHH M YCTaHABIUBATh MX B3aUMOCBSI3b, HCIOJIB30BAaTh
COOTBETCTBYIOIIME TOHATHS JUlsi OOBSCHEHHs OTHENbHBIX (akTOB W SIBJICHHWI; BbIOMpAaTh
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OCHOBAHUSI M KPUTEPHHU JUIS KIACCU(HKAIIMY BEUIECTB U XUMUYECKUX PEaKIWil, yCTaHaBINBATh
MIPUYUHHO-CIIEACTBEHHBIE CBSI3H MEXIY U3ydaeMbIMU SBICHUSIMH;

KommynnkatusHble Y'Y /I 3a1aBaTh BOIIPOCH! 110 CYIIECTBY 00CYKJaeMOil TEMBI B XOJI€ JIHaIora
W/WIM UCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOHM IPEAJIOKEHUS OTHOCHTEIHHO
BBIIIOJIHCHUS TIPEJUI0KEHHON 3a7auu

Peryastusnbie YY]JI caMOCTOATENBHO IUIAHUPOBAaTh U OCYLIECTBIATH CBOIO I03HABATEJIBHYIO
JeATeNbHOCTb, OIpeneisas e€ Leld M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HeoOXOAMMOCTU
KOPPEKTHPOBaTh Mpe/laracéMblii  QJITOPUTM OEHCTBHH IpH  BBINIOJHEHWH y4eOHBIX U
HCCIIEIOBATENIECKUX 3a/ad, BEIOMpaTh Hambonee d(PQEKTUBHBIH CIOCO0 MX pEIIeHUs C yIETOM
10J1y4€HMsI HOBBIX 3HAHUH O BELIECTBAX M XUMHUECKUX PEAKLUSX;

Conep:kanue y4eOHOT0 mpeaMeTa 3

https://resh.edu.ru/subject/|

1 Hemerannsr Ilomoxenue HemeraioB B Ilepuoanmdeckoil cucreme 1
xuMmudeckux syiemMeHToB JI I MeHzaeneeBa M OCOOCHHOCTH CTPOCHHS
aToMoB DU3HYECKUE CBOMCTBA HEMETAIOB AJUIOTPONUS HE- METAJIOB
(Ha mpuMepe Kuciopopma, cepbl, ¢ocdopa M yriepoma) XUMHUECKHE
CBOMCTBA Ba)XXHEHININX HE- METALIOB (TaJOT€HOB, Cephl, a30Ta, (hochopa,
yrieposa ¥ KpeMHHUST) ¥ MX COSANHEHHH (OKCHIOB, KHCIOPOICOAEPKAIINX
KHCJIOT,  BOJOPOIMHBIX  coeAuHeHWH). [IpuMeHeHHMEe  BayKHEHIIHMX
HEMETAJIJIOB U UX COETMHEHUI

IIpakTHYecKUe 3aHSITHS 2

[Ipaxtruyeckoe 3anaTue 7. PerieHne sxcneprMMEHTaIbHBIX 3aay 0 TeMe
«Hemerambel»; pacuéTel Macchl BellecTBa WM 00bEMa Ta3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBAa, Macce WIH 00bEMY OIHOroO H3
Y4acTBYIOLIMX B PEAKIMH BEIIECTB; pacu&Thl Macchl (00bEMa, KONUYECTBa
BEILECTBA) MPOAYKTOB PEAKLHUH, €CIIH OJJHO U3 BELIECTB UMEET NPUMECH

PackprIBaTb  CMBICT ~ HM3y4aeMbIX  IIOHSTHI
(BBIICTATE WX XapaKTepHbIC TPU3HAKH) |
MIPUMEHSTh 3TH ITOHATHS TPH OIMCAHUN COCTaBa K
CTPOCHHS BEUIECTB, /I OOBSICHEHUS OTICILHBIX
(hakToB U SIBICHUIN

OOBACHATH obrue 3aKOHOMEPHOCTH B
W3MEHECHUH CBOWCTB HEMETAJLIOB

U UX COCJMHEHUH C y4ETOM CTPOCHHS UX aTOMOB
n nonoxeHus B Ilepuoguyeckoil cucreme
xuMHudeckux anemeHToB [ 1 Menneneesa
XapakTepnu3oBaTb (omuchIBaTH) obmue
XUMHYCCKAE  CBOWMCTBA  HEMETAVIOB, WX
BaXHEHIINX COCOUHEHUH, MOATBEpPXKIas 3TO
OIUCaHue pUMepamu ypaBHEHUM
COOTBETCTBYIOLMX XUMHUYECKUX PeaKLUil
XapakTepu3oBaTh BIMSHHE HEMETAJUIOB U MX
COCIMHEHUI! Ha >KUBBbIE OpPraHU3MBbI; ONUCHIBATH

MpUMEHEHUE B Pa3sIUYHBIX obnacrsiax
MpPaKTUYECKOH AEATENbHOCTH YeI0BeKa
PackpriBaTh CYILIHOCTb OKHCITHTENHO-

BOCCTAHOBUTEJIBHBIX  PEaKUMH  [OCPEICTBOM
COCTAaBJIECHMS  DJIEKTPOHHOrO  OajaHca  3THX
peaxuui

IpoBonuth peakiu, IOITBEPIKAAIOIIIHE
XapaKTepHbIe CBOWCTBA M3y4aeMBIX BEIECTB;
pacro3HaBaTh  ONBITHBIM  IyT€M  aHHOHBI,
NPHUCYTCTBYIOLIME B BOIHBIX PACTBOPAX
HaGmtonath M ONMCHIBATH JI€MOHCTPALIOHHBIC
ONBITHI; IPOBOAUTH M ONMCHIBATh XUMHYECKHIL
SKCIEPUMEHT (1a0OpaTOpHBIE W MPAKTUYECKUE
paboTbr)

Ipencrapusrs Ppe3yNIbTaThI XMMHYECKOTO
9KcIepuMeHTa B (opMe 3amucH  ypaBHEHHH

esson/5939/
https://resh.edu.ru/subject/|
esson/5913/
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COOTBETCTBYIOIIUX PEAKIIHiA U J€1aTh BHIBOIBI HA
UX OCHOBE

Creq0BaTh MpaBUIaM IOJb30BAHKS XUMUYECKOU
MOCYI0M 1 JTaGOPaTOPHBIM 000PyIOBaHHUEM
TIpoBOOWTL  BBIYKMCIEHHS [0  yPaBHEHHSM
XHUMHUYECKUX PEaKInid

CaMOCTOSITEIbHO TUIAHUPOBATh M OCYIIECTBIIATH
CBOIO M03HABATEIbHYIO JIeSITEIILHOCTD;
NPUHAMATL AKTHBHOE YdacTHE B TIPYIIIOBON
yueOHOMU JIeATEITLHOCTH

HNuanBuayaabHbIe POEKTHI

W3ydeHne kadecTBa MUTHEBOI BOJBI B HACETIEHHOM ITYHKTE.

OxpaHa OKpykKarolmed cpeapl OT XHUMHYECKOIO  3arpsi3HEHUs.
KonmdecTBeHHbIe XapaKTEPUCTHKH 3arps3HEHHS OKPY)KaIOIIEeH Cpebl.
PactBops! Bokpyr Hac. THIBI pacTBOPOB.

Bona xak peareHT U cpea s XUMAYECKOro Mporiecca.

YcTpaHeHHe KEeCTKOCTH BOJBI Ha IPOMBINUICHHBIX MTPEIPHITHSIX.
HccnenoBanue MeTasIoB.

HccnenoBanue CBOWCTB HIETOKA.

Tema 7.2. MeTaninbl

JIMYHOCTHBIE Pe3yIbTATHI: CIOCOOHOCTH MOHUMATh M IPHHUMAaTh MOTHBBI, HAMEPEHNS,
JIOTHKY W apryMEHTBI JPYTUX MU aHAIM3e PaslIMYHBIX BHIOB YUEOHOH NESTEIBHOCTH;
LIEHHOCTHOTO OTHOIICHUsSI K WCTOPHYECKOMY M HAayYHOMY HACIEIMIO OT€YEeCTBEHHOMN
XHMUH; TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE M TOCTYIKH CBOMX TOBApPHIIEH C MO3UIINI
HPaBCTBEHHBIX M TPaBOBBIX HOPM M OCO3HAHME MOCIEJICTBHH 3THX IIOCTYIKOB,;
MOHUMAHUs CICIM(PUKN XHMHUM KaK HayKd, Oco3HaHus e€ pomnu B (popMUpOBaHHU
PALMOHATIBHOIO HAYYHOTO MBINUICHHS, CO3JaHMH  IIEJIOCTHOIO MPEICTABICHUS 00
OKpYXalollleM MHpe KaK O €AMHCTBE IPUPOABI U YeIOBEKa, B MO3HAHUM HMPUPOIHBIX
3aKOHOMEPHOCTEH U pellieHH po0IIeM COXpaHEeHUs IPHUPOJHOTO PAaBHOBECHS
IlosnaBarenbHbie YY/I: HCHONB30BaTh NMPHU OCBOCHHU 3HAHMN NMPUEMBI JTOTHYECKOTO
MBIIUICHHST — BBIAGJATh XapaKTepPHbIC NPHU3HAKM MOHATUH M YCTaHABIUBATH MX
B3aMMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIIME MOHATUS JUI OOBSCHEHMS OTIENIbHBIX
(axkToOB U SBJICHUIA; BHIOMpPATh OCHOBAHHS U KPHUTEPHH AJIsl KJIACCU(HUKAIMU BELIECTB U
XMMMYECKUX PEAKLMi; YCTaHABIMBATH IPUYMHHO-CICJICTBEHHbIE CBA3H  MEXIY
N3y4aeMbIMH SIBJICHUSAMU,;

KommynnkatuBHble YY/I 3a1aBaTh BOIPOCH [0 CYIIIECTBY 00CYXIaeMOI TEMBI B X0OJIe
JManora W/WIM JUCKYCCHHM, BBICKa3bIBaTh HJEH, (HOPMYIMPOBATH CBOU IPEIUIOKCHUS
OTHOCHTEIIBHO BBINOJIHEHHUS NPEIOKEHHOM 3a1aun

PeryastuBuble YYJI caMOCTOATENbHO IUIAHHUPOBAaTh M OCYIIECTBISATH  CBOKO
[I03HABATEIbHYIO AESATENILHOCT, ONpeIesis e€ LeH U 3aJa41, KOHTPOJIUPOBATh U [0 Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpeIaraéMblii aITOPUTM ACHCTBUIl MIPU BBITIOTHEHUU
y4eOHBIX U HCCIIEA0BATENbCKUX 33Jad, BbIOHpaTh Hauboiee dPQeKTHBHBII CrOcod HxX
pelIeHus ¢ yu€TOM MONYYeHHs HOBBIX 3HAHMIT O BEIECTBAX M XMMHUECKHX PEaKIHX;

Conepskanue yueOHOro npeamera | 4
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Meramnnst [Tonoxenue meramios B [lepuoaudeckoil cucTeMe XUMHUYECKUX
anementoB J[ Y1 MenneneeBa OCOOEHHOCTH CTPOCHUS AIIEKTPOHHBIX
obomoyek aTtoMoB MetayutoB OOmme Qu3mdeckne CBOMCTBa METayLIOB
CrtaBbl METIIIOB DIEKTPOXUMHUYECKHH Psi HANIPSHKEHUH METaJLIOB
XuMHYEeCKHEe CBOMCTBA BaKHEHIIINX METAIUIOB (HATPHMA, KAINH, KaJIbIUi,
MarHui, aIIOMUHHH, [TUHK, XPOM, JKeJIe30, MeZIb) U X COEeIMHEHUH
OOmme crmocoObl  monmydeHwss MeTtawioB  Meramryprus  Kopposus
meTaiioB. CriocoObl 3aIUTEl OT KOppo3wH. [IprMeHeHHe MeTauioB B
OBITY ¥ TEXHUKE

JemMoncTpanun

o0pas3ipl HEMETAIOB; B3aNMOAEHCTBHE MEANW C a30THOM KHCIOTOH
Pa3IMYHON KOHIICHTPAIMH; KOJUIEKINs «MeTaulbl M CIIaBbD)

IIpakTHYecKue 3aHSITHS

[IpakTrdeckoe 3ansaTue 8. PerieHre SKCMEPUMEHTATBHBIX 337124 TI0 TeME
«Metammely. Beramcienus: pacu€rel  Macchl  (00bEMa, KOIHMYECTBA
BEIIECTBa) MPOAYKTA PEaKIMH, €CIM OJHO M3 BEUIECTB JaHO B BHJE
pacTBopa ¢ onpeenEHHON MacCOBOM J10Iel pacCTBOPEHHOTO BEIIECTBA

JlabopaTopHbie padoThl

JlabGopatopnas pabora 2. KauecTBeHHble peaknny Ha aHWOHBI U KaTHOH
aAMMOHWST; B3aUMOJISHCTBHE THAPOKCH/IA ATIOMHHUS C PACTBOPAMH KHCIIOT
U IeJI04eil; KaueCTBeHHbIE PeaKIH Ha KaTHOHBI METAJIOB

PackppIBaTh  CMBICT ~ HM3y4aeMbIX  IIOHSTHI
(BBIICTATh WX XapaKTepHbIE TPU3HAKH) H
HNPUMEHSTH 3TH TOHATHS IPH ONMCAHUU COCTaBa U
CTPOCHUSI BEIECTB, IJIsI OOBSICHEHHS OTIEIBHBIX
(hakToB U sIBICHUI

OOBACHATH obrue 3aKOHOMEpPHOCTH B
WN3MEHEHNH CBOHCTB HJIEMEHTOB — METAJIOB U KX
COCMHEHUH C y4E€TOM CTPOEHHS HX aTOMOB H
nonoxenuss B Ilepuomuueckoit  cucreme
xuMudecknx anemenToB [ I Menneneera
XapaxkTepusoBarh (omuCHIBaTH) obmrue
XMUMHUYECKHE CBOMCTBA METAJUIOB, HX BAKHEHIIINX
COCMHEHUH, TIOATBEpXKIasl 3TO  OIHCaHWe
NpUMepaMH  ypaBHEHUH  COOTBETCTBYIOIIMX
XAUMHUECKUX PEaKIHii; IIPIMEHEHNE METalIoB B
Pa3IMYHBIX 00IACTSIX, @ TAKXKE HCTIONB30BaHHUE HX
JUIL  CO3JaHMsl COBPEMEHHBIX MaTepuajoB |
TEXHOJIOT M

PackpriBath CYLIHOCTH OKHCITHTEIIBHO-
BOCCTQHOBHUTEIIBHBIX ~ PEAKIUH  ITOCPEICTBOM
COCTaBJICHHMSI  JIEKTPOHHOrO  0OajaHca  9THX
peaxuui

IIpoBoguTh peakiuy, TTOATBEPIKAAIOIIIE
XapaKTepHbIe CBOMCTBAa H3y4aeMBIX BEIECTB;
pacIio3HaBaTh OMNBITHBIM IIYTEM HOHBI METAJUIOB,
MIPUCYTCTBYIOLINE

B BOJIHBIX PAacTBOpax

HaGmronate u ONMCHIBATH JAEMOHCTPALIOHHBIE
OIIBITHI; NMPOBOJAUTH U OMHMCHIBATH XMMUYECKHUN
JKCIIEPUMEHT (J1abopaTopHbIE M MPAKTUYECKUE
pabotbr) IIpencrasnsare Ppe3ysbTaThl
XHUMHUUYECKOr0 HKCIIEpUMEHTa B (opMe 3aIHcH
YPaBHEHHUH COOTBETCTBYIOLMX PEAKIMA U 1e1aTh
BBIBOZIbI HA UX OCHOBE

CrnenoBaTh NMpaBUiIaM IOJb30BAHUS XUMHYECKON
MOCYAOH U 1a00paTOPHBIM 000PYIOBaHUEM
IIpoBoguTe  BBIYHCIEHUS TIO0  YpaBHEHUSIM
XUMHYECKUX PEaKLUi

CaMOCTOSITENbHO [UIAHUPOBATh U OCYLIECTBIIATH
CBOIO TI03HABATEJIbHYIO JIeSITeTIbHOCTH;
NPUHUMATh AaKTUBHOE Yy4acTHE€ B TIPYNIIOBOH
yueOHOMU IeSITENbHOCTH

https://resh.edu.ru/subject/|
esson/3479/
https://resh.edu.ru/subject/|
esson/5814/
https://resh.edu.ru/subject/|
esson/3534/
https://resh.edu.ru/subject/|
esson/3493/
https://resh.edu.ru/subject/|
esson/4961/
https://resh.edu.ru/subject/|
esson/3514/

Paznen 8. Xumust v :Ku3Hb
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Tema 8.1 Xumus u
JKH3Hb

JIn4HOCTHBIE pe3y/IbTaTbl: aKTUBHOI'O HEIPUATHS AEHCTBUH, IPUHOCAIUX Bpe] OKpYXKaroUeh
MIPUPOIHON Cpene, YMEHHs IPOrHO3HMPOBATh HEONArONpPHUSTHBIE SKOJIOTHYECKHE IOCIIEICTBHUS
NIPEIIPUHUMACMBIX JCUCTBUHA M IPEJOTBpAallaTh HUX; HAIU4YUS PA3BUTOIO 3KOJIOTMYECKOrO
MBIIUICHHS, SKOJIOTUYECKON KYIBTYpBI, ONbITA AEATEIbHOCTH YKOIOTMYECKON HAIPaBICHHOCTH,
YMEHHMs pyKOBOJICTBOBATHCSI MU B [103HABATEIBHOM, KOMMYHHUKATUBHOMN U COLMATIBLHON NIPAKTUKE,
CIOCOOHOCTH 1 YMEHHSI aKTHBHO TIPOTHBOCTOSATH UACOIOrHU XeModoouy;

Ilo3naBareabnble YY/I: BinaseTb OCHOBaMH METONOB HAy4qHOrO IIO3HAHUsS BELIECTB U
XMUMHUYECKUX peaknuii; QopMynmnpoBaTe IeIM UM 3aJaddl HCCIIEJOBAHMS, MCIOIL30BATh
IIOCTABJICHHBIE ¥ CaMOCTOSTENIFHO C(OPMYJIHPOBAaHHBIE BOIPOCH B KauyeCTBE WHCTPYMEHTA
TIO3HAHUSI ¥ OCHOBEI JUTST ()OPMHUPOBAHNS THITOTE3HI 110 IIPOBEPKE NPABHIBHOCTH BBICKAa3bIBAEMBIX
CYXJICHUH; BJIaZIETh HaBbIKAMM CAMOCTOSITEIBHOIO ILUIAHUPOBAHMS U IPOBEACHUS YUEHHUUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh yMEHMS HAONIIONATh 33 XOIOM IIPOIECcca, CAMOCTOSITENIBHO
MIPOTHO3MPOBAaTh €r0  pe3yiabTaT, (OPMYIHpPOBaTH OOOOIIEHWS W BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YyNbTAaTOB HCCIIEIOBAHNS, COCTABIIATh OOOCHOBAHHBII OTYET O NPOAEIaHHON
pabote; mpuoOpeTaTh ONBIT YYEHHYECKOH HCCIIENOBATENLCKOH M IPOSKTHOH AEATEITbHOCTH,
MIPOSIBIIATH ~ CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIFHOMY TOMCKY METOIOB PEIICHUS
NIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOAOB ITO3HAHUS;

Kommynnkatusable YY /I 3a1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMOil TEMBI B XOJI€ JIHaiora
W/WIM  JTUCKYCCUM, BBICKAa3bIBaTh HEH, (OPMYIHPOBATH CBOHM IPENJIOKEHUS OTHOCHUTEIHHO
BBITIIOJIHEHUS TIPEUIOKEHHON 3a71auu

PeryasaTtusnble YY]I caMOCTOATENBHO MJIAHUPOBAaTh M OCYLIECTBIATH CBOIO I03HABATEJIBHYIO
JeATENbHOCTb, Ompeneisis e€ Leld M 3aJadd, KOHTPOJIMPOBaTh M MO Mepe HeoOXOAUMOCTH
KOPPEKTHPOBaTh Mpe/laraeMbplii  aJTOPUTM  AEHCTBHH TpPH  BBHIOJHEHWH y4eOHBIX U
HCCIIEIOBATEbCKHUX 3a/ad, BbIOMpaTh Haubonee 3(QPEKTUBHBIN COCO0 MX pEIIeHHs ¢ y4€ToM
TONTy4EHHs] HOBBIX 3HAHUH O BEIIECTBAX M XMMUUECKUX PEAKLUSIX;

Conepskanne yueOHOro npeamera 1

Posp xumuu B 00ecriedeHIN SKOIOrMYECKO#, SJHEPreTHIECKON U MULIEBON
0€30IaCHOCTH, PA3BUTUHM MeAUIMHBI [lOHATHE O HaydyHBIX MeEToHax
MO3HAHUSI BEIECTB M XUMUUECKUX PEaKIUi

IpencraBnenuss o0 OOIMIMX HAyYHBIX MPUHLHUIAX I[IPOMBILILICHHOTO
MOJYy4eHUsT BakKHEMIMX BemiecTB YenoBek B MHpE BEUIECTB U
MaTepUaJiOB: BaYKHEHILINE CTPOUTENbHbBIE MaTEpHabl, KOHCTPYKLIMOHHBIC
MaTepuasbl, KPacKH, CTEKJIO, KepaMHKa, MaTepuaibl IJIsl JJICKTPOHHKY,
HaHOMAaTepHabl, OPraHUUECKHe U MUHEpaJIbHbIE YI00peHHs

XUMUSI M 3I0POBbE YEJIOBEKA: MPaBHJIa HUCIOIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB; MpaBuia OE30MaCHOr0 UCIOIb30BAHUS PEMapaToB OBITOBOM
XUMUH B [TOBCEIHEBHOM KU3HU

PackpbiBaTh  pomb  XMMHM B PEIICHUM
SHEPreTUYECKHUX, CBIPHEBBIX U 3KOJIOIMYECKUX
npo0JieM YesoBeYecTBa, OMHMCHIBATh OCHOBHBIC
HAIpaBJIeHUs] Pa3BUTHA XUMHYECKOH HAyKu H
TEXHOJIOI'MU

TIpumensts npaBuia Ge30MacHOro oOpareHus ¢
BEIIECTBAMH, HCIIOJIb3YeMbIMH B IOBCEIHEBHOM
JKM3HH, NIPaBUJIa TIOBEICHUS B LIEJIAX COEPEIKESHHs
30POBbSI U OKpY)KaloUIed HPUPOTHON cpensl;
MOHMMAaTh Bped (OMmacHOCTh) BO3AEUCTBHUS Ha
JKMBBIE OpraHU3MBbl OIPEIENEHHBIX BELIECTB,
cmbicn nokazarens [1JIK, noscHaTs Ha mpumepax
CrocoOBbl  yMEHBIICHUS M HPEJOTBPAILCHHS X
BPEIHOT0 BO3ACUCTBUSA

AHanmu3upoBaTh M KPUTHYECKM  OLICHUBATh
MHGOPMAIMIO, CBSA3aHHYD C XHMHYECKUMHU
npoleccaMd M HMX — BIMSHHEM Ha COCTOSIHUC
OKpYKalollel cpesbl

https://resh.edu.ru/subject/I
esson/3504/

https://resh.edu.ru/subject/I
esson/5452/
https://resh.edu.ru/subject/|
esson/4960/
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Hcnonb30Bath MOMyYeHHbBIC 3HAHUS

W TpencraBieHus O cdepax HAeATEIHHOCTH,
CBSI3aHHBIX C HAayKOH ©  COBPEMEHHBIMH
TEXHOJIOTMSIMH, KaK OCHOBY Ul OPHEHTAIMU B
BBIOOpE CBOeH Oymymied mpodeccHOHATEHOM
JESITEIILHOCTH

TlpuHumarh y4yactue B OOCYXKICHHH IPOOJIeM
XHUMHUYECKON U IKOJIOTHYECKON HAIpPaBICHHOCTH,
BBICKa3bIBaTh  COOCTBEHHYIO  MO3HIHUIO IO
npobiemMe W Ipelyiaratb BOSMOXKHBIC IIyTH &
pelIeHust

HNammuBuayanbHble IPOEKTHI
HccnenoBanue JeKapCTBEHHBIX IPeNapaToB 0 XUMUYECKOMY COCTaBY

JuddepeHuupoBanHblii 3auer
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3. YCJIOBUS PEAJIM3AIIAA PABOYEM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA

3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecne4yeHUIo
Peanu3arusi mporpamMmbl JUCHUIUTHHBI TpeOyeT Hamuuus y4eOHOro KaOWHETa XHMHUH.
[Tomemenne kabuHeTa JOJHKHO YAOBIETBOPATH TpeOoBaHUsM CaHUTAPHO-IMUACMHOIOTHUSCKUX
npaBui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02 C u3MeHeHUsAMH U TONOJHEHUSAMHU OT: 23 Hio,
26 nexabps 2008 ., 29 nexabps 2010 1.)
Peanu3arus mporpaMMbl TUCIMILTAHBI TPeOyeT HaHUUs y4eOHOTO KabuHeTa «Xumuuy.
1. O6opynoBanue yued0HOro kaduHera:
Jlocka knmaccHasi, menoBas-1
Cronsr mu1s yqammxes — 15
Cron ans yuurens — 1
Crynes — 31
Okpan -1
2.HaTtypajbHble 00pa3ibl
Konnekuust 06pa3uoB: yrieBo10poaHOE ChIpbE, TOPQ, MIaCTMACChI, BOJIOKHA.
PeaxkTuBbI XUMHYECKHE TIO pa3jiesiaM: OpTaHUYeCKasi XUMHUsI, HEOPraHHNYeCKasi XUMHUS
3. O0bemMHBIE CpeACTBA
Mogenb anmMasa, 000py/I0BaHHE XUMUYECKOE
4. NHCTPYKTUBHO-TeXHHUYECKAS JOKYMEHTAIUSA
KommiekT qunakrndeckux kaptouek mo temam: «OBPy», «'maponusy, «PHUO», «YrieBoaopoas
MpeAeIIbHBIC)
KoMmImiexTsl TeCTOBBIX 3aaHui, B T.4. ¢ ToMo1isio ITK
KomrutekTsl 3a1anuii 17151 KOHTPOJBHBIX padboT
KoMrutekTsl 3a1aHuii — MHCTPYKITUH T POBECHUS 1a00paTOPHO-TIPAKTHIECKUX PadoT.
5.Texunueckue cpeacTsa o0yueHus :
MYJIbTUMEIUANPOEKTOP, KOMIIBIOTEP

3.2. UndopmannonHoe odecriedyeHue 00yuyeHust

OcCHOBHBIC HCTOYHUKHU:
1. Tabpuensu O.C., OctpoymoB U.I'. Xumus: yaeonux ais 10-11 kmacca. — M., 2020.
2. T'abpuensa O.C., OctpoymoB W.I'. Xumus mis npodeccuii M CrenuaaibHOCTEH €CTeCTBEHHO-
Hay4yHOTO MpOoduIs: y4eOHUK AJIsl CTYIEHTOB MPO(ecCHOHANBHBIX 00pa30BaTENIbHBIX OpraHU3 A,
ocBauBarmuX mpodeccuu u cnernuanbHoctu CI10. — M., 2017
3. Tabpuensan O.C. u ap. Xumus. [Ipaktuxym: yued. mocobue ais CTyASHTOB PO (hecCHOHATBHBIX
o0pa3oBaTeNIbHBIX OpraHu3alyii, ocBanBaronux npodeccuu u cneunaibHoctu CI10. —-M., 2017

I[OHOJIHHTQJIBHLIQ HCTOYHUKMU:

1. T'abpuensn O.C.u ap. Xumus: nocodue ajs noarotosku Kk EI'D: yue6. mocobue Ass cTyqeHTOB
npoeccuoHaIbHBIX 00pa30BaTeIbHBIX OpPraHU3aluii, 0CBAUBAIOIINX MPO(PECCUH U CTIEHUATEHOCTH
CIIO. - M., 2017

2. T'abpuensu O.C., JIbicoBa I'.I'. Xumus. TecTbl, 3aaun U ynpaxHeHus: y4e0. mocobue amis
CTY/IEHTOB TNpPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3alMi, OCBAWBAIOUIMX NPO(PEecCuu H
crnenuansHoctH CI1O. — M., 2017

3. Epoxun I0.M., Kosanepa M.b. Xumus mns npodeccuii ¥ crienManbHOCTEH TEXHHMYECKOTO H
€CTeCTBEHHO-Hay4yHOro  mpoduieii:  yueOHUK  JUIE  CTYJAGHTOB  NPO(ecCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3aluii, ocBauBaoIMX npodeccuu u cneruaabHoctu CI10.— M., 2017
4. Cnagxos C. A., Octpoymos U.T., T'a6puensu O.C., Jlykpsanosa H.H. Xumus s npodeccuii u
CMELUANBHOCTEH TEXHHUYECKOTo MpoQuis. DJIEKTPOHHOE NPHIIOKEHHUE (EKTPOHHOE ydeOHOe
U3JaHKe) TS CTYA. yupexaeHuil cpen. npod. oopazoBanus. — M., 2017.
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HNuTepHeT-pecypceb:

OO0 JIN DN W~

. www. pvg. mk. ru (omummnuana «I[lokopu BopoObeBbI rOpbI»).

. www. hemi. wallst. ru (OGpa3oBaTenbHBIi CAaUT TS IKOJIHHUKOB «XHUMHUSD).
. www.alhimikov.net (OOpa30oBaTeIbHBIN CANUT JJIs1 IIKOJBLHUKOB).

. www. chem. msu. su (31ekTpoHHas OUOIHOTEKA TIO XHMHH).

. www.enauki.ru (MHTEepHeT-U3/1aHue Ui yunTeneld «EcTecTBeHHbIe HAYKI).
. www. lseptember. ru (MmeToauueckas razeta «llepBoe ceHTIOPs»).

. www. hvsh. ru (kypHan « XuMust B IIKOJIEY).

. www.hij.ru (kypHas «XHUMUS U )KUZHBY).

. Www.chemistry-chemists.com (3JIEKTPOHHBIH KypHaT «XXUMHUKH U XUMHSD?)
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4. KOHTPOJIb 1 OLIEHKA IIVTAHUPYEMBIX PE3YJIIbTATOB OCBOEHUSA
YYEBHOI'O IPEIMETA

KoHTposib M oOHEHKa IUIaHUPYEMBIX pE3YJIbTaTOB OCBOEHUS YUYEOHOrO IpeaMeTa

OCYIICCTBJIACTCA  MNPCIOJaBaTCliceM B IPOLCCCC

MMPOBCACHHUA MPAKTHYCCKUX

3aHATUA U

nabopaTopHBIX PabOT, TECTUPOBAHUS, A TAKXKE BBITIOJHEHUS OOYJAIOIIMMICS HHIUBUIYATBHBIX

3aJlaHuH, IPOEKTOB, UCCIIETOBAHUI.

HpeleeTHme Pe3yJdbTaThbl Oﬁy‘-lel-[l/lﬂ
(OCBOQHHBIC YmMeEeHud, YCBOCHHBIC 3HaHl/lﬂ)

(I)OprI H METOAbI KOHTPOJIA U
OLHCHKH MIPEAMETHBIX PE3yJabTaTOB

00yueHust

Ocsoennvie YMERUA:

8bIA61AMb  XapaKTEepHbIE MPU3HAKA  TOHSTHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b,

UCno1vL306ams  COOTBETCTBYIOUIUE TMOHATUS — MpU
ONMHMCAHWU COCTaBa, CTPOEHUS U MpeBpalleHuit
OpraHMYeCKUX U HEOPraHWYECKUX COETUHEHUII;
XUMHUYECKYI0  CHMBOJIMKY  JUIS  COCTaBIIEHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTOMH,
cOokpamEéHHOW) (OpMyT OpraHUYECKUX BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIUH;

uz2omaeauéams MOJIENH MOJIEKYJI OPraHMYEeCKHX
BEIIECTB [UI1 WUIIOCTPAUM HMX XHMHYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHHS;

VCMAHABIUBAMD MPUHAUIEKHOCTh  M3YYEHHBIX
OpraHMYECKUX BEIIECTB MO UX COCTaBY U CTPOEHUIO K
onpeaeNEHHOMY KJ1accy/Tpyrrme COeIMHEHU

(YrneBoJIOpoibl, KHCIOPOJ- M a30TCOJEpIKAIIue
COCJIMHEHUSI, BRICOKOMOJICKYIISIPHBIC COCIMHEHUS);
oagambs WM  Ha3BaHHUA IO  CHUCTEMAaTHYECKOMU
nomenkiarype (IUPAC), a Takke NpPUBOIUTH
TPUBHAJbHBIC HA3BaHUs OTICIBHBIX OPraHHMYECKHX
BEIIICCTB (oTHIIEH, TIPOTIHIICH, alleTUJICH,
ATHJICHIJIMKOJb, TIUIEPUH, (EHOJ, (OpMabICTH]I,
alleTalbJIeTH]l, MypaBbUHAs KHUCIIOTA, YKCyCHas
KHCJIOTA, OJICMHOBAsI KMCIOTa, CTEApPUHOBAsI KHCIIOTA,
TJII0K03a, (ppyKTO3a, Kpaxmal, IeJUTFII03a, TIHIIMH) U
TPUBHAJIbHBIC HA3BAHUS OTACIbHBIX HEOPTraHHMUYECKUX
BellecTB (yrapHbIii ra3, yIJIGKUCHIBIN ra3, aMMUax,
ramiéHas H3BeCTh, HeraméHasi U3BeCTh, MUThEBas COAa,
MTUPUT | JIP;

YCmMaHagnueams TPUHAIEKHOCTh HEOPTaHUYECKUX
BEIIECTB IO WX COCTaBy K ONpPEICIEHHOMY
KJIacCy/Tpynmne coequHeHW (MpOoCThie BellecTBa —
MeTaJTbl 1 HEMETAJUTBI, OKCH/IbI, OCHOBAHUS, KUCIIOTHI,
am(poTepHbIe TUAPOKCHUIBI, COJIN);

onpeodeisims BUJIbI XUMUYECKOH CBSA3H B OPTaHUYECKUX
coeMHeHUsX (OIMHAPHBIE U KPATHBIE);

npUMeHsamb MIOJIOKEHUS TEOpUHU CTPOCHHS
oprannueckux BemiectB A. M. byrnepoBa s

Texkymmii KOHTPOJIb:

OuneHka mnpu peuieHuu
KEHCOB
OuneHka mnpu peuieHuu
3amaq

Onenka npu

MpaKTUYECKOU padoThI 1

OueHka mNpU pelICHUH

3a1ay

OrneHka npu
MPaKTUYECKOU paboThI 2

Ounenka mnpu pelIeHUH
3a1a4

XUMHUYCCKHUX

XUMHNYCCKHUX

BBITIOJTHEHUHN

XUMHWYCCKUX

BBITIOJTHCHHUH

XUMHUYCCKUX
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OOBSICHEHUS] 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX
coCTaBa M CTPOCHHUS; 3aKOH COXPAaHEHUS MAacCChl
BEILIECTB;
Packpvleams CMbICH NiEproandeckoro 3akona . M.
MemneneeBa U IGMOHCTPUPOBATH €r0
CHUCTEMATU3UPYIOUIYIO, OOBICHUTEIbHYIO U
IIPOrHOCTUYECKYIO (PYyHKUINU;

Xapaxkmepu306ams 3IEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX DJIEMEHTOB 1—4 1epro10B
[Tepronnueckoi CUCTEMbI XUMUYECKHUX 31EMEHTOB /1.
. MenpeneeBa, UCIOIB3Ys MOHATHS «S-, P-, d-
ANIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY;
00bACHAMb 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKUX IJIEMEHTOB M UX COCTUHEHHH 110
nepuosiam u rpynnam [leproandeckon cucTemMbl
xuMudeckux anementoB /. . Menjeneena;
Xapaxkmepu3oéams COCTaB, CTpOEHHE, (PU3NUECKUE U
XUMUYECKHE CBOWCTBA THUIMUYHBIX TMPEACTABUTEIICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH,
9TaH, STWICH, TPONWICH, aleTwieH, OyraaueH-1,3,
MeTtunoyraaueH-1,3, O€H30J, METaHOJ, ATaHOI,
STUJICHTJIMKOJb, TIWLEPUH, (EHOJI, aleTaabIACTH/I,
MYpaBbUHASA U YKCYCHas! KUCIIOTHI, TJIFOKO3a, KpaxMmarl,
LEJUTI0NI03a, AMUHOYKCYCHAs KUCIIOTA);
ULIIOCMPUPOBAMb TEHETUYECKYIO CBA3b MEXy HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIUX  XUMHUYECKHX
peaxiuii ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OPMYI;
Kraccuguyuposamso XMMHUYECKHUE PpEeaKLUUu II0
pa3IMYHBIM  MpU3HaKaM  (Y4UCIy M COCTaBYy
pearupyoomux — BEUIeCTB, TEIUIOBOMY  3hdexTy
peakuuu,  M3MEHEHHIO  CTENEeHEeW  OKHUCIIECHUS
JJIIEMEHTOB,  O0OpaTUMOCTH  peaKkUuu,  Y4acTHUIO
KaTaauzaTopa);

xapaxmepuzosams (onucvieams) 00IINE XUMUYECCKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB;

noomeepxcoams CylleCTBOBaHNE T€HETUYECKOU
CBSI3M M@Ky HEOPraHUYECKUMU BEIIECTBAMU C
MIOMOIIBIO0 YPaBHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEaKLIU;

Xapaxkmepu306ams  VUCTOYHUKUA  YIIIEBOJOPOJHOTO
ChIpbsl (He()Th, MPUPOAHBIN Ta3, Yroyb), CHOCOOBI UX
nepepabOTKM W MPAKTUYECKOoe  MPUMEHEHHe
MPOJIYKTOB MepepadoTKH;

npo8oOUMsb BBIYUCIECHUS TI0 XUMHUECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTHUECTBA HCXOIHOTO
BEIECTBA WJIM IPOAYKTa PEAKIIUU 110 H3BECTHBIM
Macce, 00bEMy, KOTUYECTBY OJTHOTO U3 MCXOTHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIINH; «MaccOBasi I0JIst
BEII[ECTBA B PaCTBOPE», 0ObEMHBIX OTHOIICHUH T'a30B
MIPY XUMUYECKHIX PEaKIHsIX, MacChl BEIIeCTBa UITN
00BEMa ra3oB Mo U3BECTHOMY KOJTMYECTBY BEIIECTBA,

Onenka npu
NPaKTUYEeCKOH paboThI 3

Ouenka mnpu peuieHuu
3a1a4

Ouenka mnpu peuieHuu
3a7aq

OuneHka mnpu peuieHuu
3a7a4

VYeTHbIM onpoc

OueHka Mnpu pelICHUU
3a1a4

OueHka MNpu pelIeHUU
ypaBHEHUH

OrneHnuBaHue npu
MPaKTUYECKOU paboTHI 6

OuenuBanue npu
NPaKTUYEeCKOH paboThI 6

OuenuBanue npu

NPaKTUYEeCKON paboThI 6

OuenuBanue npu
IPaKTUYEeCKON paboThl 4

BBITIOJTHECHUH

XUMHNYCCKHUX

XUMHNYCCKHUX

XUMHNUYCCKHUX

XUMHWYCCKUX

XUMHYCCKHUX

BBIINIOJIHCHHUH

BBITIOJTHCHHUH

BBITIOJTHCHHUHA

BBITIOJTHCHHUH
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Macce Wi 00bEMY OHOTO U3 YYaCTBYIOIIMX B
peaKIMy BEIIECTB, TEIUIOBOrO P PeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
IIPEBPALLEHUS U COXPAHEHMSI SHEPTUN );

onpeoensams BAIEHTHOCTb U CTETIEHb OKUCIICHUS
XUMHMUYECKUX 3JIEMEHTOB B COEAMHEHUSAX PA3IMYHOTO
COCTaBa; BUJI XUMUYECKOH CBsI3U (KOBaJIEHTHas,
MOHHasl, METaJNIn4YecKasi, BOJIOPO/IHAs) B
COEJIMHEHUSX; TUIl KPUCTAJUIMUECKON pelETKI
KOHKPETHOTO BELIECTBA (aTOMHasi, MOJIEKYJIsIpHas,
HMOHHasl, METAJNINYECKas); XapaKTep Cpelibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHNN;

npoeooums peakiuu, NoATBEPKIAt0IINe
KayeCTBEHHBIN COCTAB Pa3IMUHbIX HEOPTaHUUECKUX
BEIECTB;

pacno3Hasams ONBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIONINE B BOJAHBIX PacTBOpax
HEOPraHMYECKUX BEIECTB;

61a0emb CHUCTEMON 3HAHMM 00 OCHOBHBIX METOIAX
Hay49HOTO IIO3HAHMS, WCIOJB3YEeMBIX B XUMHUU TIPHU

W3YYCHUHW BEMIECTB W  XUMHYECKUX  SIBJICHUU
(mabmoieHue, U3MEpEeHHeE, 9KCIIEPUMEHT,
MO/IETUPOBAHNUE),

cobnooams  npaeuna  TOJB30BAHHUS  XUMHUYECKOM

MOCYZION U J1abopaTOpHBIM O0OPYAOBAaHUEM, A TAKKE
MpaBHjIa OOpaIleHus C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TIO  BBITIOJHEHHUIO JTA0OPATOPHBIX
XAUMHUYECKUX OIBITOB;

cocmaensme YpaBHEHHS PEaKIMiA Pa3IMYHbBIX THIIOB;
MIOJTHBIC M COKpAIIEHHBIC YPaBHEHUS PEaKITHi
MOHHOTO 0OMEHA, YYUTHIBAs YCIOBUS, IIPH KOTOPBIX
3TH PEaKIMU UAYT 10 KOHIIA;
PACKpbleams CYINIHOCTh OKUCIUTEIILHO-
BOCCTAHOBHTEIIBHBIX PEAKIHi MMOCPEJICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX PEaKIIHIA;
00bsICHSAMb 3aBUCHMOCTD CKOPOCTH XUMHYECKOM
pEaKIMU OT Pa3JIMYHbIX (PAKTOPOB; XapaKTep
CMEIIEHHS] XUMUYECKOTO PABHOBECHS B 3aBUCIMOCTH
oT BHeIHero Bo3eiictBus (npunnun Jle [llarense);
Xapakmepu306ams XUMUYECKHE TIPOIIECCHI, JICKAIIUE
B OCHOBE IIPOMBIIIICHHOTO TIOJTYYEHHsI CEPHOM
KHCTIOTBHI, aMMHaKa, a TaKkke cPOopMUPOBAHHOCTH
MpeJICTaBICHU 00 00X HAYYHBIX IPUHIIUIIAX U
HKOJIOTHYECKUX MPOOIeMaX XUMHUECKOTO
MIPOU3BOJICTBA;

niaHupoeambs u 6bINOJIHAMb XUMHUYECKUN
OKCMEPUMEHT (TpPEBpaIlleHUs] OPTaHUYECKUX BEIIECTB
MIPU HarpeBaHUH, MOJIy4YEeHUE YTHIICHA U U3YUYEHUE ero
CBOWMCTB, KaueCTBEHHBIC PEAKIIMH OPTraHUYECKUX
BEIIECTB, JCHATypalus OETKOB IpH HArpeBaHUU,
[[BETHbIE pEaKIHH OeIKOB;(pa3IoKeHHe MepOKCHIa
BOJIOPO/JIa B MPUCYTCTBUU KaTAIM3aTOPA, OMPEICICHHIE

OuenuBanue pu BBIIIOJIHCHUH
BBIUMCIICHUH B IPAKTUYECKOI paboTe 6

OuenuBanue BBIYMCIICHUI pu
BBITIOJTHEHUH MTPAKTUYECKON paboThI 7

OnennBanue npu BBITIOJTHCHUH
nabopaTopHbBIX padoT 1 u 2

OnennBanue npu BBITIOJTHCHUH
nabopaTopHO pabOTHI 2

OneHnBanue npu BBITIOJIHEHHH
NPaKTUYECKUX padboT

OuenuBanue npu BBITIOJIHCHUH

MPAKTHYECKUX U TaOOPaTOPHBIX padboT

OuenuBanue npu BBINOJIHEHUH
NPaKTUYEeCKOH paboThI 6
OuenuBanue npu BBINOJIHEHUH
NPaKTUYEeCKOH paboThI 6
OuenuBanue npu BBITOJIHEHUH

PaKTUYECKOH paboThl 6
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Cpeapl  pacTBOPOB  BEHIECTB €  I[TOMOUIBIO
YHHUBEPCAIBHOTO HMHIMKATOPA, BIMSHHUE Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHMHYECKOW pPEaKIuH,
peakuu HOHHOTO 0OOMEHa, KaueCTBEHHBIE peakluy Ha
cynbdar-, kKapOoHAT- ¥ XJIOPUI-aHHOHBI, HA KaTHOH
aMMOHMSI; PEIIEHUE SKCIIEPUMEHTAIBHBIX 337a4 10
teMaM «Metaiel» U «Hemeramiby) B COOTBETCTBUM
C IIpaBWJIaMU TEXHUKU 0€30IIaCHOCTH IpU 00palleHun
C BEIIECTBAMU U JIAOOpAaTOPHBIM 000PYIOBAHUEM,
npeocmaensimo pe3yabTaThl XUMHUYECKOTO
JKCIEPUMEHTA B (Qopme 3anucu ypaBHEHUI
COOTBETCTBYIOILIUX peakuuil U  ¢gopmyruposams
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

Kpumuuecku AHATUZUPOBAMb XUMHUYECKYIO
nH(pOpMaLIKIO, MOJIYy4aeMyl0 U3 pPa3HbIX HCTOUYHUKOB
(CMU, UnrepneT u ap );

cobn100ams npaguaa KOJIOTUYECKH 11e1eco00pa3Horo
MOBE/ICHUS B OBITY U TPYAOBOU JESITEILHOCTH B LIESIX
COXPAaHEHHS CBOEro 3JIOPOBbS U  OKpYyKarolen
NPUPOJHON  Cpelbl;  0co3Hasamv  ONACHOCTH
BO3JICHCTBUSL HA JKHUBbIE OPraHU3MBbl OMPEeNIEHHBIX
OpraHMYECKUX BEIECTB, IOHUMAasi CMBICH MOKa3aTems
K, noscuams Ha mpuMepax CrocoObl YMEHBIIICHUS
U TPEJOTBPALICHUS HX BPEIHOTO BO3AEHCTBHS Ha
OpraHu3M 4YeJI0BEKa;

Yceoennvie snanus:

OCHOBOIIOJIATAIONINE TMOHATUS (XUMHUYECKHI 3JIEMEHT,
aToM, U30TOIl, S-, P-, d-3NIEKTPOHHBIEC OPOUTAIN ATOMOB,
WOH, MOJISIpHBI O00BEM, BaJICHTHOCTh, CTEICHb
OKHCIICHHSI, XUMHUYECKasi CBs3b (KOBAJICHTHAsI, HOHHAS,
MeTaJUTM4YecKasi, BOJIOPOJIHAS), dIEKTPOHHAsE 000J0UYKa
aToMa,  MoJIeKyJa, AIIEKTPOOTPHUIIATEILHOCTB,
cTpykTypHas ¢opmyna (pa3BépHyTas U COKpaliéHHas),
MOJIb, MOJISIDHAsE Macca, YIJepOJHBIA  CKEJeT,
GyHKIMOHATBHAS ~ TpyIa, pajudKal, H30MepHs,
HU30MEPBI, TOMOJIOTHYECKHIH  psii,  TOMOJIOTH,
yIJIEBOJAOPOIbBI,  KHCIOPOJA- H  a30TCOJCpIKaIlue
COCJIMHEHUS, MOHOMED, TOJIMMEp, CTPYKTYPHOE 3BEHO,

BbBICOKOMOJICKYJIAPHBIC COCI[I/IHGHI/ISI);

KpUCTaJUIMYEeCKass  pemeérka, THUIbl  XUMHYECKUX
peakuuii, pacTBOpP, OJJIEKTPOJMUTHI, HEIIEKTPOJIMTHI,
JIEKTPOJIUTHYECKAS JUCCOIHAIINS, OKHCIIUTENb,
BOCCTAHOBHUTEIIb, CKOPOCTb XUMHUYECKOW pPEaKLMH,
XMMHUYECKOE PaBHOBECHE; TEOPUU U 3aKOHBI (Teopus
CTpOEHMsI opranuudeckux BemiectB A. M. byrtneposa,
3aKOH  COXpPaHEHMs  MacChl  BEIIECTB  TEOPUS
ANEKTPOJIUTUYECKON JUCCOLMALNH, IEPUOINYECKHUI
3akoH JI W MeHaeneena, 3aKOH COXpaHEHUs WU

MpeBpalliCHUs SHCPIUU IPpHU XUMHYCCKUX peaKLII/ISIX);

3aKOHOMCPHOCTH, CHUMBOJIMYECKHUM  SI3BIK XHUMHU,
MHUPOBO33PCHUYCCKHUEC 3HAHUA, JIC)KAOIME B OCHOBC

OuenuBanue 1I0CJIe IIpOCMOTpa
BUJICOPOJINKA 10 TeMe 7.1

OnennBanue npu BBITIOJTHEHUH
IPAKTHYECKUX padoT

OnennBanue npu BBITIOJTHCHUH
MPaKTUYECKUX PadboT

OHCHI/IBaHI/Ie Ipu BBIINIOJIHCHHUH
HHAUBHUAYAJIbHOTO IIPOCKTA

IIpomeskyToyHasi aTTEeCTALMA:
HuddepenunpoBaHHbIi 3a4eT

TectupoBanue
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IIOHUMAaHUs TPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKHX
SABJICHUH, (DAKTOJOTHUECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHHH M O€30IaCHOM HCII0JIb30BaHUU
BOXHEWIINX HEOPraHMYECKHUX BEHIECTB B OBITY H
IIPaKTUYECKOMN JESITEIbHOCTH YEJIOBEKA;

0 XMMHYECKOW COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MUPA, POJIM XMMUU B IO3HAHUM SIBJICHUM
pUpObl, B (GOPMUPOBAHUN MBILUIEHUS U KYJIbTYPbI
JIMYHOCTH, €€ (PYHKIIMOHAJILHOW I'PaMOTHOCTH,
HEOO0XOAMMOM ISl pEHICHHUS TPAKTHUECKUX 3a71a4 ’
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOILIEHUS K CBOEMY
3JI0pOBBIO U MIPU- POJHOU CpPEJIE;

VYerHbIM onpoc

VYeTHbIM onpoc

YcTHbIN onpoc

IIpomeskyTOoYHas1 aTTeCTALMS:
HuddepenunpoBaHHbIi 3a4eT

1085
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