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10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOi XUMHH

IIpenmer OpraHUYECKON XUMHH: eé BO3HUKHOBEHHUE, pa3BuUTHE u 3HAYEHUE
B IOJIY4EHHH HOBBIX BEIIECTB M MaTepuaioB. Teopus CTpOEHUs OopraHndeckux coennHeHuit A. M. bytneposa,
e€ OocHOBHble moyo)keHUs. CTpyKTypHble (OpMyJbl OpPraHMYECKMX BEIIECTB. loMoisiorusi, H30MeEpHsL.
XuUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBS3H.

IIpencraBnenue o kiaccu(UKaluu OpraHMYecKuX BemiecTB. HoMeHki1aTypa opraHMYecKuX COeIUHEHUMN
(cucremaTnyeckas) U TpPUBHAJIbHBIE Ha3BaHUsI BAXKHEHIIINX IIPEICTAaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB.

OKcliepUMEeHTAIbHbIE METOJIbl M3YYEHHUs] BELIECTB M HX MpPEBpallleHUH: O3HaKOMIIEHHE ¢ oOpa3laMu
OpPraHMYECKUX BELIECTB M MaTepuallaMd Ha UX OCHOBE, MOJIEIMPOBAHHUE MOJIEKYJ OpPraHMYECKHUX BELIECTB,
HaOJII0ZleHWe U ONKCAaHME JIEMOHCTPAILMOHHBIX OIBITOB IO IPEBPAIIECHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBlieHHE, OOYTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, T'OMOJIOTMYECKUH pAf. MeTaH M 3TaH — IpOCTEHIIME IPEACTABUTENN
aJIKaHOB: (hrU3MUYECKHEe U XMMHMYECKHE CBOWCTBA (pEaKLUHU 3aMEIICHUs U TOPEHUs), HAXOXKAECHUE B MPUPOJE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUM pAll. DTUIIEH U MIPONUJIEH — IPOCTEHMILNE TPEACTABUTENN
QJIKEHOB: (U3MYECKHME M XMMHUYECKHE CBOMCTBA (peakiUu TUIPUPOBAHUS, TajlOre€HUpPOBAHMS, TUApPATAIIH,
OKHCJICHHS U TOJIMMEPU3ALIUH ), TOJTyYeHUE U TPUMEHEHHE.

Anxaauensl: 0yraauen-1,3 u merundyranuen-1,3: ctpoeHue, BaxXHEeWINe XMMUYECKHE CBOMCTBA (peakius
nojaumepu3zaiun). [TonyueHre CHHTETHYECKOTO KaydyKa U pE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJOIMYECKMH psAx. ALETWIeH — MNpOCTeUIIni
NPEJCTaBUTENb AJIKWHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMHUYECKUE CBOWCTBA (peakluu T'MIpUpOBaHUS,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apensl. benson: cocras, cTpoeHue, pU3NUECKUE U XUMHUYECKHE CBOMCTBA (PEaKLMU TraJIoreHUPOBAHUS U
HUTPOBAHUs), NOJIY4YEHUE U NPUMEHEHUue. Tonyon: cocmas, cmpoenue, usuieckue u XumuiecKue ceotcmed
(peakyuu 2anozeHUpoOBaHUs U HUMPOBAHUA), NOLYYeHue U npumerenue. TOKCUYHOCTh apeHOB. ['eHeTmueckas
CBSI3b MEXY YIJIEBOJOPOAaMHU, IPUHAICKAIIMMHU K Pa3JIMYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKHU YIIIeBOAOPONOB. [IpuponaHslii ra3 u nomytHele HedTsHble Ta3bl. HedTs u eé
npoucxoxaeHue. CrnocoObl nepepaboTKM HedTH: MeperoHka, KpeKUHr (TepMUYECKHI, KaTaTuTHYECKH),
nuposu3. [IpoaykTsl nepepaboTku HeTH, UX IPUMEHEHNE B IPOMBILIUIEHHOCTH U B ObITY. KamMeHHbIi yrosb u
MIPOJYKTHI €ro nepepadoTKy.

OKcliepUMEHTaIbHbIE METOJIbl M3YYEHHUsl BELIECTB M MX MPEBpallleHUH: O3HAaKOMIIEHHE ¢ 0Opa3laMu
IacTMacc, KayaykoB U pe3uHbl, kouiekinu «HedTe» u «YTonby, MoieIupoBaHue MOJIEKYIT YTII€BOJAOPOIOB U
raJOreHONPOU3BOIHBIX, IPOBEICHUE IPAKTHUECKOW PaOOTHI: MOTydeHHE ITUJICHA U U3YYE€HUE €r0 CBOWCTB.

PacuérHeble 3anaum.

Bbruuciienus mo ypaBHEHHIO XMMHUYECKON peakluu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO BEIIECTBA
WIN TIPOJYKTa pPEaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOIHBIX BEIIECTB HIJIH
IIPOJYKTOB PEAKIUN).

Kucnopoacoaepxamye oprannyeckune coeinHeHUs!

[IpenensHble OHOATOMHBIE CIIUPTHI. METaHOJ U ATAHOJ: CTpOeHHe, (U3NUYECKUE U XMMUYECKHE CBOHCTBA
(peakuuy ¢ akTUBHBIMH METaJIJIaMH, FaJIOT€HOBOIOPOJaMH, TOPEHHe), IpuMeHeHue. BoaopoiHble CBSI3U MEXITY
MOJIEKYJIaMH cIIUPTOB. JlelicTBHE MeTaHOJIa U 3TaHOJIa Ha OpraHU3M 4eJIOBEKa.




MHoOroaTtoMHbI€ COIUPTHI. DTUIICHTINKOIb U TJIMIEPUH: CTPOCHUE, PU3NYECKHE U XMMHUYECKHUE CBOMCTBA
(B3anMoJIeHiCTBHE CO IIETOYHBIMUA METaUIaMH, KaueCTBEHHAs! peaKIusi Ha MHOTOATOMHbBIE CIIUPTHI). JlelicTBue
Ha OpraHu3M 4yenoBeka. [I[puMeHeHne ruiepruHa U STUICHTIIUKOJIS.

DeHOo: CTPOCHHE MOJICKYIbI, ((U3NUECKHEe U XUMUYECKUE CBOMCTBA. TOKCHYHOCTH (heHona. [Ipumenenue
dbeHomna.

Anpaeruipl u kemornvl. DopManbaeTU, aleTAIBICTUl: CTPOCHHE, PU3NISCKUE U XUMHUYECKUE CBOWCTBA
(peakLMy OKUCIICHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIIMH ), TIOJTyYeHHE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeJeibHbIe KapOOHOBBIE KHUCIOThl. MypaBbUHAs W YKCYCHAasl KHUCJIOTBI: CTPOEHUE,
¢dbu3nueckue M XUMHUYECKHE CBONCTBA (CBOMCTBa, OOIIME Al Kjacca KHCIOT, PeakIus 3TepU(UKaIUM),
noyiyueHue M mpuMeHeHue. CTeapuHOBas M OJICMHOBAask KUCIOTHI KaK MPEICTaBUTENIM BBICIINX KapOOHOBBIX
KHCIOT. Mblj1a KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AeHCTBUE.

CrnosxHbie 2UpPHI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ uaponus cinoxHbIX 3¢upos. XXupsl. ['maponus
#upoB. [Ipumenenue xupoB. buonoruyeckas poJib KUPOB.

YTneBoabl: cOCTaB, KiacCU(UKAINS yIIIeBOJAOB (MOHO-, TU- U Moucaxapusl). [oko3a — mpocTenmii
MOHOCaXapuj: 0OCOOCHHOCTH CTPOEHUSI MOJIEKYJbl, (pU3nueckre U XMMHYECKHE CBOMCTBA (B3aMMOCHCTBHE C
ruapokcuaom meau(ll), okucnenne aMmMuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHUE, OpOKCHHE
TJII0OKO3bI), HAXOXKJIEHUE B MPHUpOJe, TPUMEHEHUe, ouonorudeckas poiib. @orocunre3. Opykrosza kak u3omep
TJTFOKO3BI.

Kpaxman u nemntonosa kak npupojHbie noauMmepsl. CTpoeHue kpaxmana U 1ejuioiao3bl. dusnyeckue u
XUMHUYECKHE CBOMCTBA KpaxMalia (TUIpOJIn3, KaUeCTBEHHAs! PEAKIUs C HOJ0M).

OKCIIepUMEHTANIbHBIC METO/bl M3YYEHHUs BEUIECTB M MX MPEBpAIlICHU: MpoBeAeHUEe, HaOII0JeHHE U
OMHUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIHUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB
(oxucnenue stanosna okcuaoMm meau(1l)), MHOroaTOMHBIX COUPTOB (B3aMMOCHCTBHE TTUIEPUHA C TUIPOKCUIOM
meau(Il)), ampmernmoB (OKHCIEHHE aMMHAYHBIM pacTBopoMm okcuma cepedpa(l) m rmmpokcumom menu(ll),
B3aMMOJICIICTBIE KpaxMana C HOIOM), MPOBEACHHE MPAKTUYECKOW pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnbie 3a1auu.

Brruucienust mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJAHOTO BEIIECTBA
WIM TPOJYKTa pPEaKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB WM
MIPOJYKTOB PEAKIUN).

A3oTcoaepikalue OpraHu4eckKue COeTMHEHUS.

AMMHOKHUCIIOTHI Kak amM(pOTEpHbIE OpraHuYeckue coeauHeHus. Puznueckrue U XUMHUYECKHE CBOMCTBA
aMHHOKHCIIOT (Ha MpUMepe IHinHA). bruonorndyeckoe 3HaueHNE aMUHOKUCIOT. [lenmTub.

benku kak TpUpPOIHBIE BHICOKOMOJNEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs W TpETUYHAs
CTPYKTypa O6enkoB. XUMHUECKHE CBOICTBA OEIKOB: TUIPOIN3, IEHATYpAaIlHsl, KaueCTBEHHBIC PEAKIIMH Ha OCIKH.

OKCHEPUMEHTAIbHBIC METOJIbl M3YYEHHMsI BEIIECTB W MX MPEBPAICHUN: HAOIIOIEHHWE W OINUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalus OSJIKOB MPH HArPEBaHHH, I[BETHBIC PEaKIIUU OEIKOB.

BricokomosiekyJIsipHbIE COeUHEHUs

OCHOBHBIE TOHATUSA XUMHH BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPU3AIUH, CPEIHAS MOJEKyIsipHas Macca. OCHOBHBIE METObl CHHTE3a BHICOKOMOJIEKYIISIPHBIX
COEIMHEHUH — MONMMepU3alUs U MOJIUKOHICHCALIMS.

OKCHEPUMEHTAIbHBIC METOIbI M3YUYEHMsI BEIIECTB W WX MPEBPAIICHHU: O3HAKOMIIGHHE C 00pas3lamMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MeXnpeAMETHBIE CBSI3H.

Peanuzaiust MeXIpeAMETHBIX CBSI3€U MPU U3YYEHHH OpraHudeckod xumuu B 10 Kiiacce ocymiecTBisieTcs
4yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHITHH, TaK U TIOHITHH, SIBJISIONIAXCS CHCTEMHBIMU
JUISl OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTeCTBEeHHO-HAyUYHBIE TOHATHUS: SBJICHHE, HAyYHBIM (DaKT, rumores3a, 3aKOH, TEOPHs, aHAIHU3,
CUHTE3, KJ1accu(UKaIvs, IePHUOJUIHOCTh, HAOII0IeHNE, H3MEPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAaHHUE.

dusnka: Marepus, YHEPTUs, Macca, aToM, JJICKTPOH, MOJEKYJa, SHEPTeTHUYECKUN ypOBEHb, BEIIECTBO,
TeNo, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NUECKIE BETUYHHBI  UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, o6uocdepa, oOMEH BELIECTB B OpraHu3Me, (POTOCHHTE3, OMOIOTHYECKU
aKTUBHBIE BelleCTBa (O€IKH, YTIIeBOAbI, JKUPBI, PEPMEHTHI).

['eorpadmusi: MuHEpaIBI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTITUBO, PECYPCHI.

TexHoNorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAallUOHATIBLHOTO MMUTAHUS, MOIOILIME CPEJICTBA, JIEKAPCTBEHHbIE
1 KOCMETHYECKHE MperapaThl, MaTepUabl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.




11 KJTACC

OBLIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMU4ecKuit aneMenT. Atom. Sipo aToma, H30TOIBL. DIEKTPOHHAsE 000JI0YKa. DHEPreTHIeCKre YPOBHH,
HOAYpPOBHH. ATOMHBIE OpOUTaNy, S-, P-, d- anemMeHThl. OCOOCHHOCTH paclpeieNICHUs] YIICKTPOHOB 110 OPOUTAIISIM
B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DICKTPOHHAS KOHPUTYpaLs aTOMOB.

[Tepuonuueckuii 3akoH u [lepronnueckas cucrema xumudeckux sineMeHtoB [[. M. MenneneeBa. Csi3b
Iepuoandeckoro 3akoHa u llepuogmyeckod cucreMbl Xxumudeckux dieMeHtoB [J[. M. MenneneeBa ¢
COBPEMEHHOW TEOpHUEH CTPOEHUS aTOMOB. 3AaKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHYECKUX DJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 10 IPYIIaM U epruoiaM. 3HaYeHHE TIEPHOIMUECKOr0 3aKOHA B
pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHUYEcKas CBs3b. Bujubl XuMuuyeckoil cBsi3M (KOBaJ€HTHas HENOJSIpHAs U
HOJISIpHAs, MOHHAsA, MeTaJllInuecKas). MexaHu3mbl 00pa30BaHMs KOBAJIEHTHONM XUMHUECKON CBsA3U (OOMEHHBIN U
JIOHOPHO-aKLenTopHbIN). BogopoaHas cBsi3p. BameHTHOCTH. DiieKTpooTpHLIaTeabHOCTh. CTENEHb OKUCIIECHUS.
HoHbI: KaTUOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI
KPUCTAJNINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELLIECTB OT TUIIA KPUCTAUINYECKON PEIIETKH.

[lonsiTe o aucnepcHbIX cucTtemax. VICTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBasi 10isl BeliecTBa B
pacTBope.

Knaccugukanus Heoprannyeckux coequHeHnil. HomeHkiaTypa HeopraHu4eckux BellecTs. [ eneTnueckas
CBSI3b HEOPraHUYECKHX BEIIECTB, IPUHAUICKALINX K Pa3IMYHbIM KJIaccaM.

Xumnueckas peakuus. Knaccnpukanus XUMAYECKHX PeaKIuii B HEOPTaHUYECKON i OPraHMYECKOW XUMHH.
3aKOH COXpaHEHMs MACChI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPIUU IIPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT pa3iIu4HbIX (akTopoB. OOpaTHMble peakiuu. XUMHYECKOEe
paBHOBecHe. PaKTOpPBI, BAUAIOLIME HA COCTOSHUE XUMUYECKOro paBHOBecHs. [Ipunnun Jle [larense.

Onextponutnyeckas auccouuanus. CusibHble M cialble 2ueKTpoiauThl. Cpena BOJIHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpaabHasl, LEJI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKcllepUMEHTAIbHbIE METO/Abl W3YYEHMs] BEIIECTB M MX MPEBpAIICHUN: JEeMOHCTpalus TaOiuiy
«Ilepnoguyeckas cucrema XUMU4eCKuX 1eMeHToB J[. . MeHnneneeBa», n3yueHue Mojeseld KpUCTAIINYECKAX
PELIETOK, HaOro/1eHue
U OIMCAaHME IEMOHCTPALMOHHBIX U JIa0OPATOPHBIX OMBITOB (Pa3yioKEHHE MEPOKCUAA BOJIOPOAA B IPUCYTCTBUU
KaTajan3aTopa, ONpeAeIeHUE CPebl PaCTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIUKATOpA, PEAKIIMU
MOHHOIO OOMEHa), MpOBEIEHUE NPAKTHUYECKONM paboThl «BnusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTH
XUMHUUYECKON PEaKLIUN».

Pacuérneble 3anaum.

Pacy€rbl Mo ypaBHEHMSIM XMMHYECKHMX pEaKLUii, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI, PAcUETHI C
HCIIOJIb30BAaHUEM ITOHATHS «MACCOBasl JOJIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnbl. [lonoxxenue HemetaiuioB B Ilepuoandeckoid cuUCTEeME XHUMHUYECKUX d3JIeMEHTOB /I.
W. MenneneeBa M OCOOCHHOCTH CTpOeHHUS aroMoB. (Du3nyeckue CBONCTBA HEMETANIOB. AJIOTPOIUS
HEMEeTaJUIOB (Ha IpUMeEpe KUcaopoaa, ceprl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BXKHEHIIINX HEMETAIUIOB (TalOr€HOB, Cepbl, a30Ta, pochopa, yriepoaa u KpeMHHUS)
U UX COEeIMHEHUN (OKCHUIIOB, KHCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX COSAMHEHU).

[IpumeHeHNne BaKHENIINX HEMETAJUIOB U UX COETUHEHUI.

Meramnsl. [lonoxxenne meramios B [lepuonnueckoi cucreMe xumudeckux anemeHToB . 1. Mennaeneesa.
Oco6eHHOCTH CTPOEHHSI MIEKTPOHHBIX 000JI04eK aTOMOB MeTaisioB. O0mmue Gpuzndyeckue CBONCTBA METAJIOB.
CrnaBel METaIJIOB. DIIEKTPOXUMUYECKUH psAJl HANPSKEHUM METalIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIIMX METAJIOB (HATPHM, KalIWd, KalblUi, MarHui, alTlOMUHHUH, [IHHK,
XpOM, 7K€JI€30, ME/Ib) U UX COCAMHEHUII.




O6mwe crmocoOs! morydeHus: MeTauioB. [I[puMeHeHre MeTaIoB B OBITY M TEXHUKE.

DKCIIepUMEHTAILHBIC METO/IbI M3YUCHHSI BEIIECTB M UX MIPEBPALICHUN : H3y4eHUE KOJUIEKITNH «MeTasuibl 1
CIUIaBb», OOpPa3l0OB HEMETAJIOB, pEIIEHHWE OKCIEPUMEHTAIbHBIX 3a7ad, HaOMIoJIeHHEe U ONHUCaHHe
JEMOHCTPAIIMOHHBIX ¥ TAOOPATOPHBIX OMBITOB (B3aMMOICHCTBUE THIPOKCH 1A AITFOMHUHHSI C PACTBOPAMH KUCIIOT
U 11eJI04Yel, KaueCTBEHHBIC PEaKI[Mi Ha KaTHOHBI METAIIJIOB).

PacuérHpie 3a1a4n.

Pacuérbl Macchl BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYacCTBYIOLIMX B PEaKIMM BEUIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTOB
peaxiuu, eciiu OJJHO U3 BEIIECTB UMEET IPUMECH.

XuMUS 4 KU3HDb

Ponp xumun B oOecriedeHUH HKOJIOTUYECKOM, HPHEPreTHMYecKOil M MUIIEeBON O0e30MacHOCTH, Pa3BUTHU
MeauIuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XMMHYECKUX PEaKIIHH.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIMIIAX MPOMBIIUIEHHOTO MOJTYYeHHs Ba)KHEHIIINX BEIIECTB.

UYenoBek B MUpE BEIECTB U MAaTEPUATIOB: BAKHEUILNE CTPOUTEIIbHBIE MaTEpHalbl, KOHCTPYKIIMOHHBIC
MaTepuaibl, Kpacku, CTEKJIO, KepaMuKa, MaTepuaibl JJIs AJIEKTPOHUKH, HaHOMAaTepUasbl, OPraHUYECKUue M
MUHEpAILHBIC YI00pEHUSI.

XuMus U 370pOBbE YEJIOBEKAa: MpaBHJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENaparoB, IpaBUiia
0€301MacHOTO WCII0JIb30BaAHUS MpenaparoB OBITOBOIA XUMHH
B [TIOBCE/IHEBHOM KU3HHU.

MeXnpeAMETHBIE CBSI3H.

Peanuzanust MeXnpeaIMeTHBIX CBS3€H MpH U3ydeHUH OOIIeld u Heopranudeckoil xumuu B 11 kmacce
OCYIIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHSATHH,
SBJIIOIINXCS] CHCTEMHBIMH ISl OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TMOHSTHS: HAYYHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CHUHTE3,
KiaccuuKanus, IepuoAUYHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJICITMPOBaHIE, U3MEPEHHE, SIBIICHUE.

dusuka: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOM, PATUOAKTUBHOCTb,
MOJIEKYJa, SHEPTreTHUECKU YpPOBEHbB, BEILIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEUIeCTBa, (pru3udeckue
BEJIMYMHBI M SIUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHusm, 3KocucTema, Ouocdepa, MaKpo- U MHKPOIJIEMEHThI, BUTAMUHBI, OOMEH
BEIIIECTB B OPTaHHU3ME.

I'eorpacdus: MuHepasl, TOpPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMaeMbIe, TOTLTUBO, PECYPCHI.

TexHOMOTHSA: XUMUYECKAs] MPOMBIIIIEHHOCTh, METALTYPTHsl, TIPOU3BOJACTBO CTPOUTEIIBHBIX MAaTEPUAJIOB,
CeNIbCKOXO03SICTBEHHOE MPOU3BOACTBO, MUIIEBAsi MPOMBINIICHHOCTh, (hapMaleBTHUECKas MPOMBIIUICHHOCTD,
MPOU3BOJICTBO KOCMETHYECKHUX IMPEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPHUAJIOB, 3JEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHUH.

IJDTAHUPYEMBIE PE3VJIBTATBI OCBOEHNA ITPOI'PAMMBI 110 XUMHWNU HA BA30BOM YPOBHE
CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBiaMBaeT TpeOOBAaHUS K pe3yabTaTaM OCBOEHHS 00YYarOIIUMUCS MPOTPaMM CPETHETO
o0miero oOpa3oBaHusl (JINYHOCTHBIM, METANIPEIMETHBIM U IIpeIMeTHbIM). HayuHo-MeToanueckoit OCHOBOM ISt
pa3paboTKU IJIAHUPYEMBIX pPE3YJIbTATOB OCBOEHHUS MpPOrpaMM CpEAHEro oouiero oOpa3oBaHMs SBISETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/I.

B cooTBETCTBMM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYp€ JWUYHOCTHBIX pPE3YJIbTAaTOB
OCBOEHHUSl TIpeaMeTa «XUMHUS» Ha YpPOBHE CpelHero oOmero o0pa3oBaHMs BbBIAEIEHBI CIEIYIOIINE
COCTaBJISIIOLIHE:

OCO3HaHHE 00YYaroIMMHCS POCCUICKON T'pa)1aHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOIPEEIIEHHUIO;

HaJIMuMe MOTHBALIUU K 00YYEHHIO;

LIeJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH M
HMCTOPUYECKUX TPAIUINI 0a30BOM HAYKH XUMHH,

TOTOBHOCTh M CIOCOOHOCTh OOYyYaromuXcsi PyKOBOJCTBOBAaTbCS B CBOCH JEATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, MPUCYIIUMU 1IEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;



HAJTMYUE TPABOCO3HAHMUS IKOJIOTHUECKON KYJIBTYPhI M CIIOCOOHOCTH CTABHUTh IEJH U CTPOUTD KHU3HCHHBIC
I1IJIaHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MpeaMmera «XUMHs» JIOCTUTAIOTCS B EAMHCTBE YYEOHOH W
BOCIIMTATCIILHOU ACATCIBHOCTH B COOTBCTCTBHU C TYMAHUCTHYCCKHUMU, COIUOKYJIBTYPHBIMH, HOYXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMA M HJIaJlaMUd POCCHICKOTO TPayKJIaHCKOro OOIIECTBa, MPHUHATHIMH B OOIIECTBE
HOpMaMu U IIpaBUJIaMH [IOBCIACHMU, CHOC06CTBYIOH_II/IMI/I nmponoeccam CamMoOIlO3HaHHA, CaMOpPasBUTUSA U
HPABCTBEHHOI'O CTAHOBJICHHS JIMYHOCTH 00YYAFOIIHXCS.

JIMYHOCTHBIE pPE3YJbTaThl OCBOCHHS MpEeAMeTa «XUMHsS» OTPaKalT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATEJIbHOW M MPAKTHYECKON JEATEIBHOCTH OOYYArONIMXCS M0 pealn3alid TPUHATHIX B OOIIECTBE
HeHHOCTeﬁ, B TOM YHUCJIC B 4aCTHU:

1) rpaskaaHCcKOro BOCIUTAHUS:

OCO3HAHMS OOYYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX INpaB W OOS3aHHOCTEH, YBaKEHHUSI K 3aKOHY H
[PaBOIOPSIKY;

MpEACTABJIICHUSA O COMUAJIBHBIX HOPMaAX U IMpaBUJIaX MECKIIMIYHOCTHBIX OTHOLICHUU B KOJIJICKTHUBCEC,

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JAEATEIBHOCTH TMPH CO3JAHUU YYCOHBIX IMPOCKTOB, PEIICHUH
y‘Ie6HBIX 1 MMO3HABATCJIbHBIX 3a/a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MMOHUMATh M MPUHUMATh MOTHBbBI, HAMEPEHHUSI, JIOTUKY U apTyMEHThI IPYTHX MPH aHATH3e
Pa3INYHBIX BUAOB y‘-Ie6HOI>i ACATCIIBHOCTH,

2) NAaTPHOTHYECKOT0 BOCIIUTAHUSI:

HEHHOCTHOI'O OTHOLICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUTO OTE€UYCCTBEHHOU XUMUU,

YBaXEHHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPHUU U MPAKTHYECKOTO MPUMCHEHHUS XUMHUH, OCO3HAHUS
TOr0, 4TO JOCTUKCHUA HAYKH €CThb PC3YyJibTaT MJIUTCIbHBIX Ha6HIOHCHHﬁ, KPOIIOTJIUBLBIX 3KCIICPHUMEHTAJIbHBIX
MIOMCKOB, TIOCTOSIHHOTO TPY/Ia YIEHBIX U MPAKTHKOB,;

HHTEPCCA U MO3HABATCIIbHBIX MOTUBOB B IMOJIYYCHHU U TOCJICAYIOIIEM aHAaJIN3C I/IH(l)OpMaHI/II/I O MEPCAOBBIX
JTOCTHKEHUSIX COBPEMEHHON OTEYCCTBCHHOM XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHS;

CHOCO6HOCTI/I OLICHUBATH CUTyaluu, CBsI3aHHBIC C XUMHUYCCKUMHAU SIBJICHUAMU,
U PUHUMATH OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI M [IECHHOCTH;

TOTOBHOCTHU OIICHUBATH CBOE MMOBEACHUEC U IMOCTYIIKHM CBOHUX TOBapHHICfI C HOSI/IHI/Iﬁ HPAaBCTBCHHBLIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI 3TUX TIOCTYITKOB,;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHMsI IIEHHOCTEH 370pOBOr0 M 0Oe30macHOro oOpasa KH3HHU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJTIOICHHS TIPABUIT 0€301TaCHOTO OOPAIIIEHUS C BEIIECTBAMH B OBITY, TIOBCEIHEBHOW KU3HU U B TPYIOBOM
JeSITEeTbHOCTH;

MMOHUMAaHWSI IICHHOCTH MTPAaBUJI MHIUBUIYAJTLHOTO U KOJUIEKTUBHOTO 0€30TaCHOTO IMOBE/ICHUS B CUTYaITUsX,
YTPOXKAIOIIUX 3I0POBBIO U YKU3HHU JTIOJICH;

OCO3HAHMS TOCJICACTBUNA W HENPHUATUS BPEIHBIX IMPHUBBIUCK (YIIOTPEOJICHHUS AJKOTOJSI, HAPKOTHUKOB,
KYpEHHUs);

5) Tpya10BOr0 BOCIIMTAHUSI:

KOMMYHUKATHBHONH KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEI0BATEILCKON JIEATEILHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPYECKOM U IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKHM Ha AKTHMBHOC Y4YaCTHC B PCHICHUHW IMPAKTUYCCKUX 3aj1aqd COHHaHBHOﬁ HAIpaBJICHHOCTH (B
paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUEHHUI0 Tpodeccuil pa3IniHOro pojia, B TOM YUCIIe HA OCHOBE IPUMEHEHHUSI
MPEAMETHBIX 3HAHUH 110 XUMHH;

YBOKEHUSA K TPYY, JIIOJSAM TPyJa U PE3yJbTaTaM TPYJI0BOU JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYAIbHOM TPaeKTOPUH 00pa3oBaHus, Oyayiiei mpodeccuu u
pcainursanumn COOCTBEHHBIX JKU3HEHHBIX ILIAHOB C yqéTOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMMHH,
HWHTEPECOB U MOTpeOHOCTEH 00ITIeCcTBa;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

IKOJIOTHYECKHU I1eJIECOO0Pa3HOTO OTHOIICHHUS K MPUPOJC, KaK MCTOUYHUKY CYIICCTBOBAHHS KM3HH Ha
3emute;

MOHUMAaHMsI TJI00AJIBHOTO XapaKTepa HKOJOTHUECCKUX MPOOIIeM, BIUSHUS 3KOHOMUYESCKHX TPOIECCOB Ha
COCTOSTHUE MPUPOTHON U COIMATIBHOU CPEJIbI;



OCO3HaHMS HEOOXOIMMOCTH UCIOIb30BAHUS JOCTHKEHUI XUMHHU AJIs PEIIEHHUS BOIIPOCOB PALMOHAIBHOTO
IIPUPOAOINOJIB30BaHUS;

AKTUBHOTO HEMPUSITUS JIEUCTBUM, NPUHOCSAIIUX BpEl OKPY)KAIOUIEH MNPUPOJHOU Cpele, yMEHUs
MIPOTHO3UPOBATh  HEONArONpUATHBIE SKOJOTUYECKHE TIOCIEACTBUS  NPEANPUHUMACMbIX JIEHCTBUHA H
IIPEIOTBPALATD UX;

HaJIM4Yusl Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHHS], 3KOJOTMYECKOW KYJbTYpBbI, ONbITA JAESITEIBHOCTH
9KOJIOTMYECKON HaIpaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS MMM B I03HABATEJIbHON, KOMMYHUKAaTUBHOU U
COILIMAJIEHOW MIPAKTUKE, CIIOCOOHOCTH M YMEHHS aKTUBHO MIPOTHBOCTOSTH UJCOIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd H
OO0IIECTBEHHOH MPaKTHKH;

MOHUMAaHMs CreUM(UKH XMMHUU KaK HayKd, OCO3HaHHMS €€ poiu B (HOPMHUPOBAHMH PAIMOHAIBHOTO
HAy4YHOT'O MBIIIJICHHS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBICHHU 00 OKPYKAIOLEM MUPE KaK O €IMHCTBE PUPOJIbI
U 4eJOBEKa, B IO3HAHWM NPUPOJHBIX 3aKOHOMEPHOCTEN M pelIeHUuH MpoOJeEM COXpPaHEHHsS IPUPOJHOTO
paBHOBECHS;

yOKIEHHOCTH B 0CO0OW 3HAYMMOCTH XMUMHHU Ul COBPEMEHHOM IMBHJIM3AIMU: B €€ T'YMaHHCTHYECKOM
HaIpaBICHHOCTU U BAXXHOM POJIM B CO3JIaHMM HOBOW 0a3bl MaTepUajbHOM KyJbTYphl, PELIEHUU IJ100aIbHbBIX
npoOJeM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MHUILIEBOW M IKOJIOTUYECKON
0€30I1aCHOCTH, B Pa3BUTHH MEIULIUHBI, 00€CIICUEHUH YCIOBUHN YCIEIHOIO TPY/Ia U SKOJIOTHUECKU KOM(OPTHON
JKM3HH Ka)KII0r0 4YjeHa OOIEeCTBa;

€CTECTBECHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB II03HAHMs, HCIOJIb3YEMbBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJyYaeMble 3HAHUS JUIsl aHAJIM3a U OOBACHEHUS SIBICHUN
OKPY’KaloIIEero MUpa M NPOMCXOJAIIMX B HEM HM3MEHEHWMH, yMEHHs JienaTh 0OOCHOBAHHBIE 3aKJIIOUEHMS Ha
OCHOBE Hay4YHbIX (PAKTOB U UMEIOLIUXCS JAHHBIX C LIEIbI0 OJyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHMUYECKUE 3HAHMS JJIsl PELICHUs MPOoOJieM B peabHbIX
KU3HEHHBIX CUTYallUsIX;

MHTEpPECca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESATEIbHOCTH;

TFOTOBHOCTU M CIOCOOHOCTH K HEINpPEphIBHOMY O0Opa30BaHUI0O M €aMOOOpa3oBaHMIO, K AKTHBHOMY
MIOJTyYEHUIO HOBBIX 3HAHU 110 XMMHUH B COOTBETCTBHUHM C )KU3HEHHBIMU IMOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM TPy/ia B Pa3IMUHBIX chepax NpodecCHOHATbHON AESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yiabTaThl OCBOEHUSI Y4EOHOro mpeaMera «XHUMHUs» Ha YPOBHE CPETHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIE JI7Is1 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIONIUXCSI MEKTUCITUIIMHAPHBIE (MEKITPEIMETHBIC)
oOlIeHay4HbIE MIOHATHUS, OTPAXKAIOLINE 1IEJTOCTHOCTh HAYYHOM KapTUHBI MUPA U CHELU(PUKY METOIOB MO3HAHHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTUs, SBICHUE, MPOIIECC, CUCTEMA, HAYUHBIH
(baxT, NPUHIMM, THIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEeIOBaHWE, HAONIOJICHHE, H3MEepeHHe,
AKCIIEPUMEHT U JpYyTue);

yHHUBEpcaJbHble  yueOHble JeWcTBUsA  (TMO3HABAaTENbHbIE, KOMMYHHKAaTHUBHBIC, PETrYJISTHUBHBIE),
obecneunBarommue GopmupoBanue GYHKIIMOHATFHOM TPAMOTHOCTH U COITUATBHON KOMITETEHITH O0YYarOIIHXCS;

CTIIOCOOHOCTh OOYYAIONINXCSl WCIIONIE30BaTh OCBOSHHBIE MEXIWUCIUILIMHAPHBIE, MHUPOBO33PEHUECKHE
3HAHUS U YHUBEPCAIIbHbIE YueOHbIe TEHCTBUS B TIO3HABATENBHOMN U COIIMATLHOM MPaKTUKE.

MeTaHpeI[MCTHBIe PE3YIBTAThI OTPAXKAIOT OBJIAACHUEC YHUBCPCAJIbHBIMH y‘-Ie6HBIMI/I IIO3HABAaTCJIIbHBIMU,
KOMMYHHKATUBHBIMU U PETYISTUBHBIMH JEHCTBUSMHU.

OBJIaIleHl/le YHuBEpPCAJIbHBIMU y‘leﬁHbIMI/l INo3HaBaTEC/JIbHbIMU HeﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeiicTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEACIATh IIeJIM JCSATCILHOCTH, 3aJaBas TapaMeTpbl W KPUTEPHH WX JOCTHIKCHHUS, COOTHOCHTH
PE3YIbTAThI ACATCIIBHOCTHU C MMOCTABJICHHBIMU ILCJISAIMU,



UCIOJb30BaTh MPH OCBOEHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIACIATH XapaKTepHbIE
IIPU3HAKA TOHATUH M YCTaHaBIMBAaThb HX B3aMMOCBSA3b, HCIOJB30BAaTh COOTBETCTBYIOLIUE MOHATHS IS
O0OBSCHEHHS OTJIEIBHBIX (DAKTOB M SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTb JIOTUYECKUE paACCYXACHMS (MHAYKTUBHbBIE, JEAYKTUBHbIE, [0 aHAJIOTUHU), BBIABIATH
3aKOHOMEPHOCTH U NPOTUBOPEUNS B PACCMATPUBAEMBIX SIBIECHUSAX, (POPMYIMPOBATH BBIBOJBI U 3aKJIIOYECHUS;

IIPUMEHSTh B IIPOLECCE IO3HAHMSI, HCIIOJIb3YyEMblE B XMMHM CHMBOJHYECKHE (3HAKOBBIE) MOJIENH,
1IpeoOpa30BbIBaTh MOJIENIbHBIE MTPEICTABICHHS — XUMUYECKUH 3HAK (CHMBOJI) 3JIeMEHTa, XUMHU4eckas (popmyia,
yYpaBHEHHE XUMHUYECKOW pEaKkIUH — MPH PEHICHUH Yy4eOHBIX MO3HABATEIBHBIX W MPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJIEJIbHbBIE IPEICTABICHUS JJIS BBIABICHHUS XapaKTEPHBIX NPU3HAKOB H3ydaeMbIX
BELIECTB U XUMUYECKHUX PEAKIIHM.

2) 0a3oBbIe HCCJIe0BaTEIbCKHE IeHCTBUSI:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIUM;

GbopMynIMpoBaTh LEAM W 33Ja4d HCCIEJ0BaHMs, MCIOJIb30BaTh IIOCTABICHHBIE M CaMOCTOSATENIBHO
copMynHpOBaHHBIE BOTIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 7151 (JOPMHUPOBAHUS THIIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUMN;

BJIa/IETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U IPOBEACHUS YUEHMUECKUX HKCIHEPUMEHTOB,
COBEpPILICHCTBOBATh YMEHUs HaOJII0AaTh 32 XOJIOM IIPOLIECCa, CAMOCTOSTENbHO IPOTHO3UPOBATh €r0 pe3yJbTar,
(dopmynHpoBaTh 000OIIECHHS U BHIBOJIBI OTHOCUTEIHFHO JOCTOBEPHOCTH PE3yIbTATOB HCCIIEIOBAHUS, COCTABIATh
00OCHOBAHHBIN OTUYET O MPOJEaHHOM padoTe;

npuoOpeTaTh OMNBIT YYCHHYECKOW MCCIEeNOBATEIbCKOW M TPOEKTHOW JESTEIbHOCTH, TPOSIBIISATH
CIIOCOOHOCTH M TOTOBHOCTB K CAMOCTOSITEIIbHOMY ITOMCKY METO/IOB PEIIEHUS IPAKTUYECKHX 3aJ1ay, IPUMEHEHHUIO
Pa3IMYHbIX METOJIOB IIO3HAHMUSI.

3) pabora ¢ ungopmanmei:

OPHEHTHUPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpManuu (HAyYHO-TIOMYJSIpHAs JIATEpaTypa
XMMUYECKOI0 COJEp)KaHUsl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHera), aHaIM3UpOBaTh HHGPOPMALUIO
Pa3IMYHBIX BUAOB U (POPM MPEIACTABICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTH;

(dbopMyIMpOBaTh 3alpOChl U MPUMEHSATH pPa3IUYHbIE METOJbl IpPU IMOUCKE U OTOOpe HH(pOpMaluy,
He0OXO0IMMOM ISl BHIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA;

npUoOpeTaTh OMBIT HCHOJIb30BAHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH M Pa3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (hopMy IpejcTaBieHUss MHGOpMAnUKu (CXeMbl, TpaduKH,
Jyarpammbl, TaOJIHUIbl, PUCYHKH U JIPYTHE);

HCIOJIb30BaTh HAYUHBIN SA3bIK B KAYECTBE CPEACTBA MPHU paboTe ¢ XUMHUECKOW HHpOpMaLneil: MPUMEHATh
MeXNpeaMeTHble ((u3nMueckue U MaTeMaTH4YecKHe) 3HAaKM U CHMBOJBL, (QopMyibl, abOpeBUaTypBhI,
HOMEHKJIATYypYy;

HCIO0JIb30BaTh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISITHOCTH.

OeBjaaaenue YHuB€EpPCAJIbHBIMA KOMMYHUKATUBHBIMUA JeHCTBUSIMM:

3a]1aBaTh BOIIPOCHI o CYILLIECTBY o0cyxaeMon TEMBI B xoJie Juaora
W/WIN JTUCKYCCHM, BBICKa3bIBaTh HAEH, (OPMYJIHPOBATh CBOM TMPEUIOKEHHUS] OTHOCHUTEIBHO BBHIMOIHEHUS
IIPEIIOKEHHON 3a/1a4H;

BBICTYIIATh C MpPE3EHTalMel pe3ylbTaTOB MMO3HABATEIbHON J1€ATEIbHOCTH, MOJYYEHHBIX CAMOCTOSATEIHHO
WIA COBMECTHO CO CBEPCTHHKAMU IPHU BBINOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH paboThI 110
UCCJIEIOBAaHUIO CBOWMCTB M3y4aeMbIX BEIIECTB, peaju3aluu Y4eOHOro MnpoekTa U (OpMyJIUPOBATH BHIBOJIBI
[0 pe3yJbTaTaM MPOBEAEHHBIX UCCIENIOBAaHUNA MyTEM COTJIACOBAHHUS MO3UIMHA B Xo/1e 00CyxaeHus u oOMeHa
MHEHUSIMHU.

OB.TIa)IeHI/Ie YHuBEpCaJAbHBIMU PETYJIATHBHBIMUA JeHCTBUSAMH:



CaMOCTOSITEITLHO IJIAHUPOBATH U OCYIIECTBIISATH CBOIO TTO3HABATEIBHYIO ICATEIIEHOCTD, OTIPEEIISIs €€ eH
U 3aJ]a4d, KOHTPOJIMPOBATh M M0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh MpeaiaraeMblil alropuTM JeHCTBHUMA
MPU BBITIOJTHCHUHM YYE€OHBIX M MCCIIEIOBATEILCKUX 3a7a4, BeIOMpaTh Hanbosee 3¢(EKTUBHBIN Ccrocod ux
peuicHusd € y‘IéTOM MOJIYUCHUA HOBBIX 3HAHUHU O BCIICCTBAX U XUMUYCCKUX PCAKIUAX,

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HA OCHOBE CaMOAHAIIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN O XHMHYECKOH COCTABIISIFONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPa, POJIU XUMHUH B MIO3HAHUU SBJICHUN MPUPOJIbI, B (POPMUPOBAHUN MBINUICHUS] U KYJIbTYpPhl JTUYHOCTH, €€
(YHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOJAMMON JUIsi PEHICHUS MPAKTHYeCKHX 3aJad W IKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BJIQJICHUE CHUCTEMOW XHUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue IOHSITUS
(XMMUYecKuil ~ 2IEeMEHT,  aToM,  OJJIGKTpOHHas ~ 000JOYKa  aToma,  MOJIEKYJla,  BaJ€HTHOCTb,
AJIEKTPOOTPHUIIATEIIEHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHast (hopmyna (pa3BEpHyTast U COKpaLIEHHAs), MOJIb,
MOJIIpHasi Macca, MOJISPHBIA O0BEM, YrIaepoAHBIA CKeneT, (YHKIUMOHAJIbHAS TPYIa, paguKkai, HU30MepHs,
U30MEpPBI, TOMOJIOTUYECKUI PpsiJl, TOMOJIOTH, YIJIEBOJOPObI, KHUCIOPOJ M a30TCoAepKalllue COECIUHEHUS,
MOHOMEp, MOJIIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpOeHMsI opraHuueckux BeuiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMUU; MHUPOBO33PEHUECKHUE 3HAHUS, JIKAIINE B OCHOBE IMOHUMAHUS MPUUYUHHOCTU U
CUCTEMHOCTH XWMHYCCKHUX SIBJICHUH, ()AaKTOJIOTMYECKHUE CBEICHUS O CBOWCTBAX, COCTaBe, IOJNYYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BaKHEHIIUX OPraHUYEeCKHX BEHIECTB B OBITY U MPAKTHYECKOW AEATEIbHOCTH
YeJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHUI BBISBIISATH XapaKTepHbIC IPU3HAKY MOHATUH, yCTAaHABINBATh X B3aUMOCBSI3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE TTOHSTHUS MPU OMHCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX
COETMHEHUI;

c(hOpPMUPOBAHHOCTh YMEHHUM MCIIOIB30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaméHHOW) (OopMyNn OpPraHMYecKUX BEHIECTB W ypaBHEHUN XUMHUYECKHX
peakiuii, U3roTaBIMBaTh MOJEIM MOJIEKYJ OPTaHMYECKUX BEIIECTB ISl WJUTFOCTPAIlMU WX XUMHUYECKOTO M
MIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIUBATH MPUHAIC)KHOCTh U3yUYE€HHBIX OPTAaHMUYECKUX BEIIECTB MO UX
COCTaBy U CTPOCHHIO K OMNpeNeIEHHOMY KIAcCy/Tpylmne COeAMHEeHUN (YrIeBOAOPOIbI, KHUCIOPOJ U
a30TcoJepKalllie COeMHEHHS], BHICOKOMOJIEKYIISIPHbBIE COEIMHEHUS ), JaBaTh UM Ha3BaHUS MO CUCTEMATUYECKOM
nomenknarype (IUPAC), a Taxxe mpUBOIUTH TpPUBHAIbHBIE Ha3BaHUS OTACIBHBIX OPTaHUYECKUX BEIIECTB
(3THIIEH, IPONUJIEH, alleTUIIEH, ATHIICHTIIMKOIb, MIHLIEPHH, (peHoun, hopManbaern, aleraibAerii, MypaBbuHas
KHCIIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAasi KHCJIOTa, CT€apUHOBAsl KHCIIOTa, TIIOKO03a, (DpPyKTO3a, Kpaxmal,
LEJUTI0JI03a, TJIUIIKH);

c(OPMUPOBAHHOCTh YMEHHUS OIPEACTATh BUIbl XUMHUYECKOW CBSI3M B OPTraHUYECKUX COCTUHEHHSIX
(onuHapHBIE U KpaTHbBIE);

c(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSTH IOJIOKCHUS TEOPUU CTPOCHUS OPraHUYECKUX BEIIECTB A.
M. BytnepoBa /i 00bsICHEHHS] 3aBUCHMOCTH CBOWMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS
MaccChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh COCTaB, CTPOCHHE, (HU3NUECKUE U XMMHUYECKHE CBONCTBA
TUMHUYHBIX TPEICTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH, HTHJIEH, MPOMUJIEH,
aneTuieH, OyraaueHn-1,3, metmiOyraauen-1,3, 6€H30JI, METaHOJ, STaHOJ, ITHJICHIJIMKONb, TJIUIEPUH, (PeHo,
areTanpJeru], MypaBblHasl U YKCYCHAsl KHCIIOTHI, TTIOKO3a, Kpaxmall, IeJUTF0JI03a, aMUHOYKCYCHAsI KUCIIOTa),
WJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3h MEXIY HUMH YPAaBHEHHSIMHU COOTBETCTBYIOIINX XUMHUECKUX PEAKITHI C
HCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOJIOPOJIHOTO CHIPhs (HE(Th, MPUPOTHBIN
ras, yroib), CHocoObl UX NMEpepadOTKU U MPAKTHUECKOE TPUMEHEHHE TPOAYKTOB MEpepadOTKHU;



Cc(OPMHUPOBAHHOCTh YMEHUN IMPOBOJUTH BBIYMCICHMS MO XMMHMYECKHM YPAaBHEHHUSM (Macchl, 00bEMa,
KOJINYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTAa PEAKLUHU M0 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJTHOTO
u3 UCXOJIHBIX BEIIIECTB
WM NIPOJIYKTOB PEAKLIUN);

c(OPMHPOBAHHOCTh YMEHUH BIa/eTh CUCTEMOW 3HAHUH 00 OCHOBHBIX METO/aX HAy4YHOIO IIO3HaHUS,
UCIOJIb3YEMBIX B XHUMHUHU IPU HM3YUYEHUU BEILECTB M XUMHUYECKUX SBICHUHN (HAOIOJEHUE, H3MEpPEHHE,
HKCIEPUMEHT, MOJCIUPOBAHKE), MCIIOJIb30BaTh CUCTEMHbIE XUMHUUYECKUE 3HAHMS I NPUHATHS pEIIeHU B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IIPUMEHEHHUEM;

c(OPMHUPOBAHHOCTb YMEHHMH COOJIIOIaTh IIPAaBUiIA MOJIb30BAHUS XUMHUECKON MOCY0N U J1a00paTOpHBIM
o0OpyZIOBaHUEM, a TakXKe IpaBWja OOpamleHHss C BEIECTBAMU B COOTBETCTBHHM C MHCTPYKLIHUSMH 10
BBINOJIHEHUIO J1JAOOPAaTOPHBIX XMMUYECKHX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBITOJIHATH XWMHUYECKHUH SKCIIEPUMEHT (IpeBpaleHUS
OpPraHUYECKUX BEIECTB IIPU HArpEeBaHUU, IOJTYYEHUE ITUIICHA U U3yYEHHUE €r0 CBOMCTB, KAUeCTBEHHbBIE PEAKIIUN
OpPTraHUYECKUX BEIIECTB, JCHATypaIHs OCITKOB IPH HAarpeBaHUH, LIBETHBIC PEAKIIMH OEJIKOB) B COOTBETCTBUU C
IIpaBUJIAMHU TEXHUKU O€30IaCHOCTH IpHU OOpALEHMHM C BEIIECTBAMU WU JIAOOPATOPHBIM 00OpPYIOBAHUEM,
NPEJCTABIATh PE3yIbTaThl XMUMUYECKOTO OSKCIIEpUMEHTa B (opMe 3aluCH YPaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIupOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKH aHAIU3UPOBATh XMMHUYECKYI0 MH(POPMAIHIO, MOTydyaeMylo U3
pa3HbIX HCTOYHUKOB (CcpesicTBa MaccoBoil nHpopmanyu, IHTepHET U Ipyrux);

cpOpMUPOBAHHOCTh YMEHUI COOJIIOAATH MIPABUIIA IKOJIOTMYECKHU 11€I1eCO00Pa3HOr0 MOBEACHUS B OBITY U
TPYAOBOM AEATEIbHOCTH B LIEISIX COXPAHEHUsI CBOETO 3710pPOBbS M OKPY’KaIOLIeH IPUPOAHOM Cpe/ibl, 0CO3HABATh
OMIACHOCTb BO3JEMCTBUSI HA JKHUBBIE OPraHU3Mbl ONPEJEIEHHBIX OPraHMYECKUX BELIECTB, MOHHUMAas CMBICI
nokasarens [IIK, noscHATh Ha npuMepax crocoObl YMEHbIICHHS U IPEAOTBPALLCHUS UX BPEIHOTO BO3/1€HCTBHS
Ha OpPraHu3M 4eJIOBEKa;

Ui o0y4aroIuxcs ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMHU 3/0pOBBS: YMEHHME HPUMEHSATh 3HAaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX [M03HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

IV CJIENBIX M cIa0OBHIAMIMX OOYYAIOLIUXCSA: YMEHHE MCIOJb30BaTh Pelibe(HO-TOUCUHYIO CHUCTEMY
obo3nauennii JI. bpaiist i 3armuc XUMHYECKUX (OPMYIL.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHudeckasi XuMHUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEJICTABICHUM: O XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa, POJU XUMHUH B TIO3HAHUU SBIIEHUN TPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS] U KYIbTYpPhl TUYHOCTH, €€
(YHKIIMOHAJIBHOW T'pPaMOTHOCTH, HEOOXOIMMOHN Ui pelleHMs] NPAaKTHUUECKUX 3aJad U IKOJIOTMUYECKU
00OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeEIe;

BJIAJICHUE CHCTEMOM XHMMHYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOIIOJATAIOIMINE IOHATHUSA
(XMMHUYECKUI DJIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JeKTPOHHBIC OpPOWUTAIM ATOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIApHBIA  00BEM, BaJEHTHOCTb, O3JIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCICHHUS, XHUMHUYEcKas CBS3b
(xoBasleHTHAs, MOHHAsI, METAIIIMYECKast, BOJIOPOAHAS ), KpUCTAJNINYeCcKasi peréTka, TUIbl XUMUYECKUX PEaKITHii,
pacTBOp, SJIEKTPOJIMTHI, HEIIEKTPOJUTHI, JIEKTPOJIMTHYECKAs IUCCOLMALMs, OKHCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKOW pEaKlMM, XUMUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPUsS JIEKTPOITUTHUECKOM
auccounanuu, nepuoandeckuii 3akoH JI. WM. MenneneeBa, 3aKOH COXpaHEHUsS MAcCChl BEIIECTB, 3aKOH
COXPAaHEHHUS W TPEBPAIICHUS YHEPTHH MPU XUMHUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUH SI3BIK
XHMMHH, MUPOBO33PEHYECKUE 3HAHHUS, JIEKAIIUE B OCHOBE MIOHUMAaHHMS IPUYMHHOCTH U CHCTEMHOCTH XUMUYECKHUX
SABIICHUM, (DaKTOIOTMUYECKHUE CBEACHUS O CBOWCTBAX, COCTaBe, MOJTYYEHHH U OE30MIaCHOM HCIIOJIb30BAHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOH 1€ATEIHHOCTH YEIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHUI BBISBIISATH XapaKTepHbIC MPU3HAKH MIOHATUH, yCTAHABINBATH X B3aUMOCBSI3b,
KCMOJIb30BAaTh COOTBETCTBYIOIINE MOHATHS TPU OMMMCAHUHA HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHHUI;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOIB30BaTh XUMHUECKYIO CUMBOJIHKY JIJIsl COCTaBIEHUS (hOPMYJT BEIIECTB
U ypaBHEHUN XMMHYECKUX peaklui, cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHMS
OT/IETIbHBIX HEOPTraHUYECKHX BEUIECTB (YrapHbIi ra3, YIJIEKUCIbIA ra3, aMMHUaK, raiéHas U3BeCTb, HeraméHas
W3BECTh, MUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOPMUPOBAHHOCTh YMEHUHN OIMpPENesITh BAICHTHOCTh M CTENIEHb OKHCIICHUS XUMUYECKUX DJIEMEHTOB B
COCMHEHUSIX Ppa3U4YHOIO COCTaBa, BHJ XHUMHUYECKOW CBSI3U (KOBaJEeHTHAs, HMOHHAs, MeTaJUIMYecKas,



BOJIOpOAHAs) B COCAMHECHHSIX, THI KPHUCTALIMYECKONM PpEmETKH KOHKPETHOrO BeElIecTBa (aToMHasd,
MOJIEKYJISIpHAsl, MIOHHAs, METAJUIMYECKas), XapaKTeP CPebl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIWBATH MPUHAIJICKHOCTh HEOPTAHMYECKUX BEIIECTB MO0 UX COCTaBY
K ONpeNe€HHOMY KJacCy/Tpynmne COeAMHEHUU (MPOCThIe BEIIECTBA — METAJUTBl M HEMETAJUTbl, OKCHUJBI,
OCHOBaHMS, KUCIIOTHI, aM(OTEPHBIC THAPOKCHIBI, COJIH ),

c(hOpPMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. W. MenpeneeBa wu
JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO M IIPOTHOCTUYECKYIO (PYHKIINH,

c(hOpMHUPOBAHHOCTh YMEHHI XapPaKTEPU30BATh IJICKTPOHHOE CTPOCHHUE ATOMOB XHMHUYECKUX JIEMEHTOB 1 —
4 nepuonoB Ilepuoguyeckoii cucteMbl XuMuueckux 3emeHToB . . MenaeneeBa, UCnosb3ysi HOHATUS «S-, P-,
d-a5eKTpOHHBIE OpPOUTAINY», «IHEPrETHUYSCKHE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHCHHUsS CBOMCTB
XUMHUYECKUX JJIEMEHTOB M MX COCIMHEHHUH 1O mepuojaM u rpynmnam [leproaudeckoil CUCTEMbI XMMHUYECKUX
anemenToB /1. . Menjieneena;

c(hOPMHUPOBAHHOCTh YMEHHMHM  XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOWMCTBA
HEOPraHUYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U MEXIY
HEOPraHUYECKHUMH BEIIECTBAMH C TTIOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIH;

c(hOPMUPOBAHHOCTH YMEHUS KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU TI0 PA3INIHBIM MPU3HAKAM (YUCITY
1 COCTaBY PEarnpyrorx BEIECTB, TEIIOBOMY 3P (HEKTy peaKIuu, U3MEHEHHUIO CTETICHEH OKHCIICHUS SJIEMEHTOB,
00paTHUMOCTH peaKiy, YIaCTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHM COCTABIIATh YPABHEHUS PEAKIIMIA PA3IMYHBIX TUIIOB, IOJHBIE U COKPAIIEHHBIC
ypaBHEHUS PEaKIMii HOHHOTO 0OMEHA, YUUTBIBAsl YCIOBUS, IIPU KOTOPBIX 3TH PEAKLUU UIYT 0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHI MIPOBOJUTH PEAKINH, MTOATBEPHKIAIOIINE KAaUeCTBEHHBIM COCTAB Pa3IMUHBIX
HEOPraHUYeCKHX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHUYECKHUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX —PEAKIIHIA
MTOCPEJICTBOM COCTaBJICHUS JICKTPOHHOTO OajaHca 3THX PEaKInii;

c(OPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEAKIMH OT Pa3IMYHBIX
(hakTOpOB; XapaKTep CMEIICHHUS XUMUYECKOT'0 PABHOBECHS B 3aBUCHMOCTH OT BHEIITHET'0 BO3/ICHCTBHS (TIPUHITUTT
Jle llarenwe);

chOpPMUPOBAHHOCTh yYMEHUU XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JieKallhue B OCHOBE
MIPOMBIIIIJICHHOTO TIOTYYEHUsI CEPHOM KHUCJIOTHI, aMMHaKa, a TakXke CPOPMHUPOBAHHOCTH MPEJCTABIECHUN 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh yYMEHUH MPOBOJUTH BBHIYUCICHHUS] C HCIOJb30BAaHUEM IOHATHUSI «MaccoBasi OIS
BEIIIECTBA B PaCTBOPE», 00BEMHBIX OTHOIIIEHUH Ta30B MPU XMMHUECKHUX PEaKIUIX, MACChI BEIIECTBA HIIM 00bEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCE WU 00BEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMHU BEIIECTB,
TerIoBOro 3¢ (dexra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MPEBPAILICHUS U COXPaHEHH
SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOIaTh MpaBUia MOJB30BAHMS XUMUUECKON MOCYI0M U 1a00opaTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBujia OOpaIleHusi C BEHIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHSIMHU TIO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJITAHUPOBATh M BBIMOJHATh XUMHUYECKHM SKCIEPUMEHT (pa3yioKeHUe
MEPOKCUJA BOJOPOAA B NMPUCYTCTBUU KaTalM3aTOpPa, OMPEAENIEHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO MHAMKATOPA, BIUSHHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIIMU, PEaKIIUn
MOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMKU Ha Cynb(haT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS,
perieHne dKCIePUMEHTAIBHBIX 3a/1a4d 1Mo TeMaMm «Metamisl» u «Hemetannsl») B COOTBETCTBUH C MPABHIIAMH
TeXHUKU 0e30MacHOCTH TpU OOpalleHHWH C BEIIeCTBAMH U J1a0OpaTOPHBIM O00OPYIOBaHHEM, MPEICTABISTH
pe3yabTaThl XMMHYECKOTO OHKCIEpUMEHTa B (OpME 3amuch YpaBHEHUW COOTBETCTBYIONIUX PEAKIIUNA WU
(hopMyIHpOBaTh BBEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJTU3UPOBATh XUMHUYECKYI0 WH(OPMAIIUIO, TTOIYyIaeMYyI0 U3
Pa3HBbIX UCTOYHUKOB (CpPEICTBa MACCOBOM KOMMYHHKAINK, UHTEpHET U IPYTUX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOIOAATH MPaBHJIAa YKOJIOTHYECKH I1eJ1IeCO00Pa3HOTO TTOBEACHUS B OBITY U
TPYZIOBOH JESATEIBHOCTU B LEISAX COXPAHEHUS CBOETO 3JJ0POBbS U OKPYXKAIOIIEH MPUPOJHON Cpefibl, 0CO3HABAThH
OMACHOCTh BO3JICMICTBHS HA KMBBIE OPraHU3MBbI OINPEIETEHHBIX BEUIECTB, MOHMMAas cMmbica nokazarens [1/K,
MOSICHATH HA MPUMEPAX CIMOCOOBI YMEHBIICHHsI U MPEAOTBPAICHUsI X BPETHOTO BO3JCHCTBHS Ha OpPraHU3M
YyeJIOBEKa;

Ui OOYYaroIIUXCS C OrPaHUYCHHBIMH BO3MOJKHOCTSIMH 3J0POBbs: YMEHHE NPUMEHSATh 3HaHUs 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHYECCKUX SIBJICHHI;



JUTSL CJICTIBIX ¥ CIA0OBHISAIIMX OOYYAIOIIMXCS: YMEHHUE HCIIONB30BaTh PElbe()HO-TOUCUHYIO CHCTEMY
obo3nauenuii JI. bpaiist 11 3armucu XUMHYECKUX (OPMYIL.

TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
Ne HavmeHoOBaHUe pa3zesioB U TEM NIPOrPaMMbl KosinyecTBo yacoB
n/m Bcero KoHTpoJibHBIE [IpakTHyeckue
paboThI paboThI
Pa3paes 1. TeopeTyeckre OCHOBBI OPraHM4YeCKOW XUMUM
1.1 TIlpeameTt opraHuyeckod XuMuU. Teopusi cTpoeHHUs 3
opraHuyeckux coeguHeHuu A. M. BytiepoBa
UToro no pasgeny 3
Pasaen 2. Yriiesoaopo/nbl
2.1 TlpepenbHbIe yrieBoA0pOAbl — aJIKaHbI 2
2.2 HemnpepgenbHble yrieBo40pO/bl: aJIKEHbI, aJIKaJUeHBbI, 6 1
aJIKAHBI
2.3 Apomarunyeckue yrieBoLOpOJbI 2
2.4 TlpuposHble UCTOYHUKH YTJIEBOLOPOJOB U UX 3 1
nepepaboTKa
HWroro no pasgeny 13
Paspen 3. Kuciopoacoaepxkamuye opraHu4ecKve coeuHeHUs
3.1 CnupTtsl ®eHon 3
3.2 Anbperuapl. Kap6oHoBbie KUCAOTHI. C103KHbIE 3PUPBI 7 1
3.3 ¥YraeBojbl 3 1
HToro no pasgeny 13
Paszpges 4. A3oTcoaepxKauye opraHmyecKye coeJuHeHus
4.1 AMHHBI. AMUHOKUCJIOTHI. besku 3
HToro no pasgeny 3
Pa3paes 5. BbicOokoMoJIeKy/IIpHbIe COeJUHEHUS
5.1 [IlnactMmaccel. Kayyyku. Bosokna 2
HToro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2
11 KIIACC
Ne HaumMeHOBaHuWe pa3zesioB U TEM POTPAMMBI KosinyecTBO 4yacoB
n/m Bcero KoHTpoJ/ibHBIE [IpakTHueckue
paboThl paboThl
Paszpges 1. TeopeTnyecKkue OCHOBbI XUMUH
1.1 CrpoeHue aToMoB. [lepronyecKknii 3aK0H U 3
[leproguyeckas cucTeMa XMuMHA4eCKUX 3jieMeHTOB /l. Y.
MeHgesieeBa
1.2 CrtpoeHue BeuecTBa. MHOroo6pa3sue BellecTB 4
1.3 XuMuuyecKue peaKluu 6 1 1
HToro no pasgeny 13
Paszpges 2. Heoprannyeckasa Xumusa
2.1 MeTtasibl 6
2.2 HewmeTtasibl 9 1
2.3 CBA3b HEOpPraHUYECKHUX U OPraHUYeCKUX BellleCTB 2

HToro no pasgeny 17



Ne HaunMeHoBaHue pa3zesoB U TeM IPOTPaMMEI KosinyecTBO 4acoB

n/m Bcero KoHTpoJsibHBIE [IpakTH4eckue
paboThl paboThI

Paspaen 3. XuMUA U )KU3Hb

3.1 XuMHA U KU3Hb 4

Hroro no pasgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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