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Pabouas mporpamma quctmmuasl OO/1. 07 Xumus

pa3paborana B cooTBeTcTBUH ¢ DenepanbHbIM roCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM CPEIHETO OOIIET0o
o0pa3oBaHus , yTB. IpHKa3oM MuHucTepcTBa 00pazoBanus u Hayku P® ot 17 mast 2012r. Ne413 ¢ nameHeHHAME 1
nononHeHusmu; OenepaibHO 00pa3oBaTeIbHON MPOrpaMMOl CpeHEro ooIiero o0pa3oBanusi, yTB. IPHUKAa30M
MunuctepcrBa npocsenieHust PO ot 18 mas 2023r..Ne371 ¢ uaMeHeHusMu U 1onodHeHUsIMU; DenepaabHbIM
rOCYAapCTBEHHBIM 00pa30BaTelIbHBIM CTaHAAPTOM CpeTHero npodeccuoHaabHOro oopasoBanus o cnenuansHoctu 08.02.01
CTpoUTENHbCTBO U HKCILTyaTalys 31aHUH U COOPYKEHUH, yTB. NpuKa3oM MuHucrepcTBa oOpa3zoBanus 1 Hayku PO 10 sHBaps
2018 r. Ne 2, ¢ I3MEHEHUSIMH U JOITOJTHCHHUSIMH.

dopma oOyueHHS OYHas

OBBEM JIMCHUILIUHBI (MJIK, ITM) B YACAX C YKA3AHUEM OBSI3ATEJIBbHOW U MAKCUMAJIbHOM
HAI'PY3KH OBYYAIOIIIUXCA

YacoB 1o yueOHOMY IUTaHy 78 DOopMBbI IPOMEKYTOUHOH aTTECTALUN:
B TOM YHCIIE: 3auer (2 cemectp)
o0s3aTenbHAas Harpy3Ka 78

caMoCTOsTebHas paboTa -

KOHCYJIbTallun -

Pacnpenenenue yacoB qucuumiinusl (MK, IIM) no cemecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemectpua | 1(1.1) |2(1.2)
Kypee>) Uroro
Henenn 34 44
Bup 3anaTuii vio | P | v | pn| vo PII

Kombunmp.ypoku 18 (18 |24 |24 |42 |42
JlabopatopHbie 12 |12 |16 |16 |28 |28
TIpakTuyeckue 4 |4 |4 |4 |8 8
HWroro ayn. 34 |34 |44 |44 |78 |78
KonTaktHas pabora 34 134 |44 |44 |78 |78
Htoro 34 (34 |44 |44 (78 |78




1. AHHOTALMS JUCOUILINHBI (MK, ITM)
OpFaHquCKaﬂ XUMUs. TCOpCTI/I‘{CCKI/Ie OCHOBBI Opl"aHH‘leCKOﬁ XUMHUH. HpCHMeT OpFaHI/I‘leCKOﬁ XUMHU: €€

BO3HUKHOBEHHE, PA3BUTHEC M 3HAYCHHE B IIOJYYEHHHM HOBBIX BEIECTB M MarepuayioB. TeopHs CTPOCHHS OPraHUYECKHX
coenuuennit A.M. BytnepoBa, €€ ocHOBHbIE mMoyiokeHHs. CTpPYKTypHBIE (OPMYJIBI OpPraHUYEeCKHX BeIiecTB. [ oMOJIOTHS,
u3oMepus. XHMHYECKass CBA3b B OPraHWYECKHX COCOUHEHHAX - OJWHAPHBIC M KpaTHbIe CBA3H. IlpencraBieHuwe O
KIacCHU()MKaMM OpPraHWYecKUX BemecTB. HOMEHKIaTypa OpraHHYECKHX COCAMHEHHH (CHCTeMaTHdecKas) M TPHBHAJIbHBIC
Ha3BaHUS BOXHEHIINX MPEACTABUTEICH KIIACCOB OPTaHNYECKHUX BELIECTB. DKCIEPHUMEHTAIbHBIC METOIbI N3YUCHHS BEIIECTB 1
UX TpEeBpaIlleHUH: O3HAaKOMJIEHHE C 0o0pa3llaMM OpraHMYEeCKUX BEIIECTB M MaTepHalaMH Ha WX OCHOBE, MOJEIMPOBAHHUE
MOJIEKYJl OPTaHMYECKUX BEILECTB, HAONIOAEHHE U ONUCAHUE JEeMOHCTPAIIMOHHBIX ONBITOB 10 MPEBPAICHUI0 OPraHUYEeCKUX
BEILECTB IpHM HarpeBaHud (IUIABJICHHWE, OOYIJMBaHHE W TOpEHHE). YTJIEBOAOPOIbl. AJIKaHBI: COCTaB U CTPOEHHE,
TOMOJIOTHUECKHH psif. MeTaH M 3TaH - MpoCTeHINe NPEJCTaBUTENIN AIKaHOB: (hM3MYECKUEe U XUMHYECKHE CBOMCTBA (peaKknuu
3aMEIICHUS U FOPEHNUs), HAXOXKACHUE B IIPUPOJIE, MOJIyueHHE U IIpUMEHEHHe. AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUI
psan. OTwieH W TpOMWIEH - IMPOCTEHIINe MpEeACTaBUTENH aJKCHOB: (DM3MUECKHME W XHMHYECKHE CBOMCTBa (peakiun
THIPUPOBAHUS, TaJOTCHUPOBAHUSA, THAPATANN, OKHCICHUS U TOJMMEPH3AINH), MOJMyICHHE W NMPUMEHEHHE. AJKaIUCHBI:
Oyranuen-1,3 u metunOyraguen-1,3: cTpoeHne, BayKHEHIITIE XUMUIECKAE CBONCTBA (peakius monuMmepu3arin). [lorydenne
CHHTETHYECKOTO KaydyKa W pPE3WHBI. AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, T'OMOJIOTHYECKHH psA. ANETHICH —
MPOCTEHIINI MIPEACTaBUTENb ATKHHOB: COCTAB, CTPOCHHE, (PU3MUECKHE M XMMHUYECKHE CBOWCTBA (PEaKLUUM T'MAPHPOBAHMI,
raJoreHMpOBaHMsl, THIPATALlUK, TOPEHHUs), TOJNydeHHe U NpHMeHeHue. ApeHbl. beHsoin: cocras, ctpoeHue, (pHU3MYEeCKUe U
XUMHYECKHe CBONCTBa (peakIUM TaJOr€HUPOBaHMS M HHUTPOBAHUS), IOJIyYEHHE M HpPHUMEHEHHE. TOKCHYHOCTH apeHOB.
I'eneTnyeckass CBSA3p MEXAY YIJICBOAOPOAAMH, NPUHAAICKAIIUMHU K Ppa3IMuHBIM KiaccaM. I[IpHpoJHBIE HCTOYHHUKH
yriaeBoaopoaoB. IIpupoaHslii ra3 u momyTHbIe HedTsHbe ra3el. HedTh U e€ npoucxoxacuue. CrocoObl mepepaboTku HedTH:
MeperoHKa, KPEKHHI (TePMHUYECKHH, KaTaauTHyeckuil), muponu3. IIponaykTel mepepaboTku He(TH, MX NPHUMEHEHUE B
MPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yTroJib ¥ IPOIYKTHI €r0 IIepepadboTKH.

OKCHepuMEeHTaNIbHBIE METO/IBI M3Y4YEHHS BEIIECTB M X MPEBPAICHUIT: 03HAKOMIICHHE ¢ 00pa3namMu IlacTMace, KayqyKoB 1
pe3unbl, koiwteknud "HedTs" u "Yromp", MomenupoBaHHe MOJEKYN YIIIEBOJOPOIOB M TalIOTCHONPOM3BOIHBIX, MOIYICHHUE
STHJICHA U U3YYCHHE €TO CBOMCTB.

PacueTHble 3a1aun. BeraucineHus no ypaBHEHHIO XUMHYECKOH peaknuy (Macchl, 00bEMa, KOJTUIECTBA HCXOJHOTO BELIECTBA HIIH
MPOAYKTa PEeaKLUHu M0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WM NMPOIYKTOB PEAKIIHN).
Yeneso0opoowt na scene3noooposcnom mpancnopme.

Kucnopoaconepxamue opraHudeckue coeauHeHHs. lIpenenpHbIE OZHOATOMHBIE CHHPTH. METaHON M ATAHON: CTPOEHHE,
(u3nUeckne W XMMHUYECKHE CBOWCTBA (peaklUH ¢ aKTHBHBIMHM METaJUIaMH, T'aJOr€HOBOJOPOIAaMHU, TOPEHHE), IPUMEHEHHE.
Bonopoassie cBA3M MexXly MOJIEKyJaMH CIUPTOB. [lelicTBHEe MeTaHONa M 3TaHOJa Ha OPraHM3M dYejoBeka. MHOTOaTOMHBIE
CIHPTHI. DTWICHIVIMKOIb M TIHMLEPUH: CTpOeHHE, PU3MIECKNe W XMMHUYECKHE CBOWCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMHU
MEeTaJUIaMH, KaueCTBEHHAs PEaKIisi HA MHOTOATOMHBIE CITUPTHI). JleficTBre Ha opraHu3M yenoseka. [IpuMeneHne rimmepuHa u
STHICHTIMKOINS. DEeHO: CTpOEeHHE MOJICKYJIbI, (GU3MYECKHe W XUMHYECKHE CBOMCTBA. TOKCHYHOCTH (eHona. [IpumeneHue
(heHoOMA.

Anpnerunpl. dopMmanbierna, aneTaibIeTH: CTpOeHHe, (HU3NYeCKHe M XMMHUYECKHE CBOIcTBA (peaknHMu OKHCICHUS W
BOCCTaHOBJICHHUS, KAYECTBEHHBIEC PEAKINH), TOTyIeHHE U IPHUMEHEHHE.

ORHOOCHOBHBIE TIpe/ieIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHAsI KUCIIOTHL: CTPOCHHUE, (GPU3NUECKUE U XUMHUECKUE
cBOiicTBa (CBOWCTBa, oOmMe I Kjacca KHCIOT, peakus >TepHU(HKanun), NoIydeHHe W mpumeHeHue. CTeapuHOBas H
OJICMHOBAs KUCIIOTHI KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJNH BBICIINX KapOOHOBBIX KHCIIOT, MX
Mororree aericteue. CroxHble 3(QUPHI KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Haponn3 cioxHbIX 3¢upos. Kupsl. ['uaponns
xupoB. [Ipumenenne xupoB. bruonorndeckas posb *KHUPOB. YTIIEBOIBI: COCTaB, KIAacCH(UKALUS YIIIEBOJOB (MOHO-, TU- H
nonucaxapusl). ['roko3a — mpocreininii MOHOcaxapuJi: OCOOCHHOCTH CTPOSHHSI MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa (B3ammojeilcTBue ¢ ruapokcupoM Mean (II), okucieHMe amMMMauHBIM PacTBOpOM okcuia cepebpa(l),
BOCCTaHOBJIEHHE, OPOKEHHE TIIIOKO3bI), HAXOXKICHHE B PUPOJIE, IPUMEHeHHe, Ononoruueckas ponb. @orocunres. dpykrosa
KakK M30Mep IIIoKo3bl. Kpaxman u neunonos3a Kak npupoiHbie nojauMepsl. CTpoeHne KpaxMalia U HeuTio103sl. Dusnueckne u
XAMHWYECKHE CBOHCTBAa Kpaxmayia (THAPOJIN3, KadeCTBEHHAs PeaKkmus C MOAOM). ODKCIEPHMEHTAIBHBIE METOIBI H3y4YeHHS
BEIIECTB M WX TIPEBpAIICHUIl: NpoBeAcHHE, HAOIIOJEHHE M OMHCAHHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
Ka4eCTBEHHBIC PEaKIMM OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE »JTaHona okcuaoM wmenu (ll), MHOTOaTOMHBIX CHIHPTOB
(B3amMozeiicTBHe TauIeprHa ¢ THapokcuom mMeau (1), anpaeruaos (OkucIeHIEe aMMHUAYHBIM PacTBOPOM okcua cepedpa (1) u
ruapokcugoM Meau (1), B3aumonericTBue Kpaxmaia ¢ MOJOM), CBOMCTBA pacTBOpa YKCYCHOM KHCJIOTHI. PacueTHble 3amaum.
Bpluncienus 1o ypaBHEHHIO XUMHYECKOW peakuy (Macchl, 00beMa, KOJIMYECTBA UCXOHOTO BELIECTBA HIIH IIPOAYKTA PEaKLIuH
10 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJJTHOTO U3 MCXOHBIX BELIECTB MM IPOIYKTOB PEaKIIHH).

A3oTcozeprKalye OpraHuueckue COeANHEHN. AMUHOKHUCIIOTHI Kak aM(OTEepHbIe OpraHuueckue coenHenus. dusnueckue u
XMMHUUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha puMepe MnIuHa). bruonorndyeckoe 3HaueHne aMuHokucioT. [lentuapl. benku kak
HPUPOHBIE BBICOKOMOJICKYJISIPHBIE COSINHEHUSL.




[lepBuuHast, BTOpWYHAsT M TPETUYHAs CTPYKTypa O€ikoB. XHMMHYECKHE CBOHCTBA OENKOB: THIPOJHN3, NEHATypalws,
Ka4eCTBEHHbIC PEakIUy Ha OeslKn. DKCHEPHMEHTAIbHBIC METOABl M3YUYEHHs BEIECTB M MX IPEBPALICHUI: HAOIIOACHUE U
OIHCaHNE AEMOHCTPAIMOHHBIX OIBITOB: AEHATypanus OSIKOB MPU HarpEBaHHUH, IBETHBIC PEAKIINU OCIIKOB.
BricokomonekymsipHble coenuHeHUss. OCHOBHbBIC MOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COCIMHEHHH: MOHOMED, MOIMUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIMU, CPEOHAS MOJEKylspHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX CO€AMHEHUH - MOJIMMEepU3aLus U NOIMKOHACH AU, DKCIIEPUMEHTAIbHBIE METO/Ib H3yUECHHUS BEIIECTB
Y UX MIPEBpalleHHii: 03HAKOMJIEHHE C 00pa3iaMyi IPUPO/IHBIX U UCKYCCTBEHHBIX BOJIOKOH, IlIaCTMAcC, KayayKoB. [1onumepul Ha
JHCeNe3HOOOPOACHOM MPAHCIOPIIE.

OOmas 1 Heopranuveckas XuMus. TeopeTHuecKHe OCHOBBI XMMHHM. XUMHYECKUH 3JeMEHT. AToM. SInpo aroma, W30TOIBI.
OnexTpoHHas 000yI04YKa. DHEPreTHYECKHE YPOBHH, MOAYPOBHU. ATOMHbBIC opOuTtamu, S-, p-, d- amemeHTsl. OCOOEHHOCTH
pacrpeneneHus 3JIEKTPOHOB 0 OPOHUTAIAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHONOB. DIIEKTPOHHAS KOH(UTypanus
aTOMOB. [epuonnaecknit 3akoH u Ilepmommdeckas cuctema xmMuueckux sinementoB J[.M. Mengeneea. CBsi3b
NepUOANYECKOro 3akoHa U llepnoanueckoil cucteMbl XUMHUYeCKUX 3neMeHToB [[.J. MenneneeBa ¢ COBpeMEHHOUM Teopueit
CTPOCHHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS] CBOWCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX MMH IPOCTBIX U CIOXKHBIX
BEILECTB MO TPYIIAM U NeproAaM. 3HaUeHHE NIEPUOANIECKOTO 3aKOHA B Pa3BUTHH Hayku. CTpOCHHE BEeNIeCTBA. X UMUYECKas
CBs13b. Buibl XMMUuecKoil cBs3M (KOBaJICHTHAsI HEMOJSIPHAS U MOJIsIpHAst, HOHHAs, MeTajuiyeckas). MexaHu3Mbl 00pa3oBaHuUs
KOBaJICHTHOH XHMHYECKON CBs3M (OOMEHHBIH W  JOHOPHO-aKUENTOpHBIH). BomopomHas cBs3b. BaneHTHOCTH.
OnexTpooTpunatenbHocTh. CTeneHb oKucaeHus. VIOHBI: KaTHOHBI 1 aHHOHBI. BelecTsa MOJNIEKyJIIPHOTO M HEMOJIEKYJISIPHOTO
CTpOEHHS. 3aKOH ITOCTOSIHCTBA COCTaBa BeIECTBA. TUIBI KPUCTAJUINIECKUX PEeHIETOK. 3aBUCHMOCTh CBOICTBA BELIECTB OT THIA
KpucTtajmueckoi pewmérku. Ilonsatue o gucnepcHbIX cucTeMax. VCTHHHBIE M KOJUIOMJHBIE pPacTBOpbL. MaccoBast OOt
BemectBa B pactBope. Krnaccudukamus HeopraHWdeckux coeauHeHHH. HoMmeHKnmaTypa HEOpPraHMYeCKHX BEIIECTB.
I'eneTnueckas cBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAMIECKAMIMX K PA3THYHBIM KJIACCAM.

Xumnaeckast peakiust. Kiaccnpukanus XUMHUECKUX PEakui B HEOPraHMIECKOW ¥ OPraHNIeCKOW XUMHH. 3aKOH COXPAHCHHUS
MAacCChI BEHIECTB, 3aKOH COXPAaHEHHs U IPEBPALCHHS SHEPTUHU IPU XUMHUYECKUX peakusax. CKOPOCTb peakuy, €€ 3aBUCIMOCTb
OT pa3nu4HbIX (pakTopoB. OOpaTUMBIE peakuu. XUMHUYECKoe paBHOBecre. DaKkTOPHI, BIUAIOMINE HA COCTOSIHUE XHMHYECKOTO
paBHoBecwust. [Ipunnun Jle [larense. Dnekrponurnueckas qucconuanus. CuibHble U cralble 371eKTposuThl. Cpeaa BOIHBIX
pacTBOPOB BEILECTB: KUCIasl, HEHTpajbHas, Ieno4Has. Peakumu MOHHOrO oOMeHa. OKHCIMTENbHO-BOCCTAHOBHTENBHbBIE
peaknuu. DKCIEpHUMEHTAIbHBIE METOMAbl M3YUeHHs BEIIeCTB M WX MpeBpameHuid: Ilepmomgmueckas TaObMUIa XMMHUYECKUX
anemeHnToB J[.J1.MenneneeBa, n3y4eHne MOAeeH KPUCTAJUNINIECKHUX PEIICTOK , HAOII0ICHHE U OMMCAHNE IEMOHCTPAIlMOHHBIX
1 1a00paTOPHBIX OMBITOB (pa3ioXeHUE MEePOKCHAA BOJOPOJa B MPUCYTCTBUM KaTaJIH3aTOPa, ONpEAETICHUE Cpelbl PaCTBOPOB
BEILIECTB C MOMOIIBI0 YHUBEPCAILHOTO NHIIMKATOPA, PEAKIIMM HOHHOTO 0OMeHa). BiusiHue pa3nimyHbIX (GakTopoB Ha CKOPOCTh
XUMHYECKON peaKIiHy.

Pacyernble 3amaun. Pacuérel Mo ypaBHEHMSIM XMMHMYECKHX PEAKLHH, B TOM 4HCIE TEPMOXMMHUYECKHE PACUETHI, PACUETHI C
MCIOJIb30BaHUEM MOHATHUS ""MaccoBas 40Jsl BelecTna'.

Paznen 2. Heopranuueckasi XuMus.

Hewmeramnsl. [Tonoxenne HemeransoB B [lepuoandeckoil cucreme xumudeckux anemMeHToB J. 1. MenneneeBa nu ocobeHHOCTH
cTpoeHHs1 aTOMOB. DU3NUeCcKre CBOWCTBAa HEMETAUIOB. AJIJIOTPOIHMS HEMETAIUIOB (Ha PUMEpe KUCIIOPOAa, cepbl, pocdopa u
yriaepoaa). XMMHYECKHE CBOMCTBAa BaKHEHITNX HEMETAJIOB (TaJIOTEHOB, CEpHI, a30Ta, (ocdopa, yrieposa U KPeMHHUA) U UX
COEIMHEHHUH (OKCHA0B, KHCIOPOACOAEPKAINX KUCIIOT, BOIOPOAHBIX coelIuHEeHHU). [I[puMeHeHne Ba)XKHEHIINX HEMETAJIOB U
ux coenuHeHuil. Merambl. Ilonoxenne meramioB B Ilepuoguueckoil cucreme xumuueckux anieMeHToB JI.M. Menneneesa.
OcoOeHHOCTH CTPOEHUs JIEKTPOHHBIX 000J0YeK aToMoB MerayuioB. OOmmue ¢usuyeckue cBoiicTBa MeTawioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKHUH PsJl HANPSDKEHUH MeTauIoB. XMMHUYECKHE CBOMCTBA BaKHEWIINX METAJUIOB (HATPUH, KaJui,
KaJIbIM, MarHuH, JIIOMUHMH, IIMHK, XpOM, >Kele30, MeIb) M HMX coenuHeHHi. OOmme crnocoObl MOJTyYeHHs METaJlIoB.
[IpuMeHeHre METaIOB B OBITY M TEXHUKE. DKCIIEPUMEHTAIbHBIE METO/ABI M3Y4YEHHS BELIECTB U MX NPEBPAIIEHUN: H3yueHHE
KOJUIeKIMK «MeTaJulbl 1 CILIaBbl», 00pa3loB HEMETAIOB, PEIICHNE SKCIEPUMEHTAIBHBIX 3ajad, HaOJI0JeHNe U ONHCaHHue
JIEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMIPOKCHAA ATIOMUHUS C PACTBOPAMH KHCIOT U IIEI0YEH,
Ka4eCTBEHHBIE PEAKIINY Ha KATHOHBI METAJUIOB). Memaivl Ha dcene3Hou 00poze.

Pacuernpie 3amaun. Pacu€Thl Macchl BeniecTBa mwin 00bEMa ra3oB 1o U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WIIN
00BEMY OJIHOTO M3 YJACTBYIOIIUX B PEAKI[MK BEIIECTB, Pacu€Thl MacChl (00bEMA, KOJIMYECTBA BEIIECTBA) IPOIYKTOB
peakuuu, eciiy OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMus U Ku3Hb. MeXnpeaMeTHbIC CBI3U. POb XUMUM B 00€CTICYCHUN IKOJIOTHICCKON, IHEPTETUUECKON U
MUIEeBON 0e30MacHOCTH, Pa3BUTHH MeOUWUHUHBL. [[OHSATHE O Hay4yHBIX METOJax IO3HAHUSA BEMIECTB H
XAMUYECKHUX peaKui.




[IpencraBienust 06 00MMX HAYYHBIX NMPUHLIUIAX TPOMBIIUICHHOTO MMOJYYECHUS! BaKHEHINX BeulecTB. UeaoBeKk B
MHUpE BEIIECTB M MaTepHANIOB: Ba)KHEHININE CTPOWTENbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKH,
CTEKJIO, KepaMHKa, MaTepHabl Ui DJICKTPOHUKH, HAHOMAaTePHaJbl, OpraHUYECKUE U MUHEPAIbHBIC YI0OpEHNUS.
XUMHS W 370pOBbE YEIIOBEKa: IIPaBHJa HKCIOIB30BAHMS JICKAPCTBEHHBIX MpPENaparoB, HpaBuia 0e30MacHOro
UCIIOJIb30BaHMsl TpenapaTtoB OBITOBOH XMMHU B TOBCETHEBHOW JKU3HHU. Boszodelicmeue icene3Ho000po#CHOO
MPAaHCNopma Ha 300po6be Yen0BeKd.




2. MECTO JUCHMILTUHBI (MK, IIM) B CTPYKTYPE OBPA3OBATEJLHOM ITPOTPAMMBbI

Ko muctmnianHer: |OOI[..O7

2.1|TpedoBanusi K NpeABapPUTEIbHON MOATOTOBKE 00y4alonIerocsi:

2.1.1]00/.11 MaremaTtuka

2.2| AnCUUILUITAHBI H MPAKTUKH, JUIST KOTOPBIX 0CBOeHUe NaHHoi qucuuminasl (MK, ITM)
He00X0IMMO KaK IpealIecTBYIONIee:

2.2.1|EH. 03 Dxonorndeckne 0OCHOBHI IPHPOIOIIONB30BAHMS

3. IIEJIM U IIEPEYEHD IINTAHUPYEMBbBIX PE3YJIbTATOB OBYUYEHUS 1O AUCHUIIJIMHE (MK, IIM),
COOTHECEHHBIX C INIAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHHU S OBPA3OBATEJIBHOM

B pesyabrare ocBoenus aucuuminabl (MK, IIM) o0yuarommiicst 10/KeH

3.1|IIe.Jm H3Y4YeHHUs TUCHUTIIMHBI:

- (OpMHpPOBAHHE CHCTEMbl XUMHYECKUX 3HAHUH KakK BaKHEHIIEW COCTaBISIOIICH eCTECTBEHHO-HAYYHOW KapTHHBI MHpa, B
OCHOBE KOTOPOH JIe)KaT KJIIOYEBbIe MOHATHS, (yHIaMEHTaIbHbIC 3aKOHBI U TEOPUH XUMHUH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHUE
Y MIOHUMAaHUE CYNIHOCTH JOCTYITHBIX 0000IIEeHNH MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJIEHHE C HCTOPUEH UX Pa3BUTHS U
CTaHOBJICHUS,;

- (hopMupoOBaHKE M Pa3BUTHE NPEICTABICHUN O HAYYHBIX METOAX [TO3HAHMS BEIIECTB M XUMUUECKHUX PEAKINHA, HEOOXOJMMBIX
JUISL IpHOOPETeHNs] YMEHUM OPHEHTHPOBATHCS B MUPE BEHIECTB W XUMHYECKHX SIBICHHH, MMEIOIIMX MECTO B IPUPOJE, B
MPaKTUYECKOM U MOBCEAHEBHON )KH3HU;

- pa3BUTHE YMEHHH M CIOCOOOB IESATENbHOCTH, CBS3aHHBIX C HAOMIOJCHHEM U OOBSICHCHHEM XMMHYECKOTO SKCIEPHMEHTA,
COOJTIOIeHNEM TTPaBIII 0€30IIaCHOTO OOPAIEHHUS C BEIIECTBAMHU.

3.2|3agaun n3yveHusi TUCHUILIMHBI:

- ajanTaipst 00YYaroIIUXCs K YCIOBHSM JUHAMHYHO Pa3BHBAIOIIEIOCS MHPa, (HOPMUPOBAHUE HHTEIUIEKTYAlIbHO Pa3BUTOM
JMYHOCTH, TOTOBOW K €aMOOOpa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSTCIBHOMY TMPHHSITHIO TIPAMOTHBIX pEUICHUN B
KOHKPETHBIX )KU3HCHHBIX CUTYAIHSIX, CBSI3aHHBIX C BEIICCTBAMH U UX MPUMECHEHHEM;

- opMupoBaHHe y 00YYAIOIINXCS KIFOUYECBBIX HABBIKOB (KIIFOUEBBIX KOMIIETECHIHIT), HIMEIOINX YHUBEPCATIbHOE 3HAUYCHHE IS
pa3UYHBIX BHJOB JESATEIBHOCTH: pEIICHHs MPOOJeM, MOKCKa, aHaiu3a u 00paboTku MH(MOPMAIMH, HEOOXOJUMBIX IS
HpI/IO6peTeHI/IH OIIbITa ACATCIIBHOCTU, KOTOpAasA 3aHUMACT BaAXXKHOC MECTO B MO3HAHUN XUMHH, a TaK¥XKE IJIsI OLICHKHU C HO3I/IHI/II71
HKOJIOTHUYECKON O€30MacCHOCTH XapaKTepa BIUSHHS BEIECTB M XUMHUECKUX MPOLIECCOB HA OPTaHM3M YeJIOBEKa M IPUPOIHYIO
cpeay,

- pa3BUTHE MO3HABATEJLHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH OO0YyYarommxcsi: CIOCOOHOCTH
CaMOCTOATCIIbBHO HpI/IO6peTaTL HOBBIC 3HAaHHA II0 XMMHH B COOTBETCTBHU C KHW3HCHHBIMHU l'[OTpe6HOCT${MI/I, HUCIIOJIB30BATh
COBpeMeHHble HMH(OPMALMOHHbIE TEXHOJOTHH JUIs TOMCKa W aHajiu3a y4eOHOH M Hay4YHO-TOMYJISIpHOH HWH(OpManuu
XHUMHUYECKOTO COJICPIKAHHS;

- opMHUPOBAHUE U PA3BUTHE Yy OOYUYAIOIIUXCSI ACCOMUATUBHOIO U JIOTHYECKOTO MBIIUIEHHS, HA0II01aTeIbHOCTH, COOPAHHOCTH,
AKKypaTHOCTH, KOTOpPbIeé OCOOEHHO HEOOXOAMMBI, B UYACTHOCTH, MPH IUIAHUPOBAHWM U MPOBEJICHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

- BOCIHTAHUE Y 00y4arommxcs yOeKJIEHHOCTH B T'YMAHUCTUYECKOW HAMPABICHHOCTH XMMHUH, €€ BaXKHOW POJIM B PELICHUH
MIO0ANBHBIX TMPOOJIEM PAIMOHAIBLHOTO PUPOIOIOIB30BAHKS, IOMOJHEHUS JHEPreTHYSCKHUX PECYpPCOB M COXPAHCHHS
NPUPOIAHOTO PAaBHOBECHUS, OCO3HAHMS HEOOXOAMMOCTH OCPEKHOTO OTHOIICHHS K MPHUPOAE W CBOEMY 3I0POBBIO, & TaKXkKe
npnoGpeTeHI/m OIIbITa UCIOJB30BAHUA TMOJYYECHHBIX 3HAHUU JUIA TIPUHATUA TPaAMOTHBIX peHIeHI/Iﬁ B CUTyaludaX, CBA3aAHHBIX C
XUMHNYECCKUMHU SBJIICHUSIMU.

HnaﬂﬂpyeMue pe3yJabTaThbl

3.3. JInuHoCTHEIE:




1)rpaskIaHCKOr0 BOCTIUTAHHS: OCO3HAHUSI OOYYAIOLUIMMHUCS CBOMX KOHCTUTYLHOHHBIX NPaB M OOS3aHHOCTEH, YBa)KEHHsS K
3aKOHY ¥ NIPABOIOPSAKY; NPEICTaBICHUS O COLMAIBLHBIX HOPMaX U IPaBUIaX MEKIMYHOCTHBIX OTHOLICHHH B KOJUICKTHBE;
TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEeNbHOCTH IPH CO3JAHUM YYEOHBIX IPOEKTOB, PEILICHWH Y4YEOHBIX H
[I03HABATENBHBIX 3a1ad, BBHIOJHEHUH XUMHYECKHX OSKCIEPUMEHTOB; CIIOCOOHOCTH IIOHUMAaTh ¥ NPHHUMATh MOTHBEI,
HaMEpEeHUs, JIOTUKY M apryMEHTHI APYTUX [IPU aHAJIN3e PA3IMYHBIX BHIOB y4eOHOU NeaTeIbHOCTH;
2) HaTPHOTHYECKOTO BOCITUTAHHS: IEHHOCTHOTO OTHOLICHHUS K HICTOPHIECKOMY M HayYHOMY HACIICIHIO OTCICCTBCHHON XUMUH;
YBa)KEHHMS K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUH M MPAKTHYECKOTO MPUMEHEHHS XHMHIH, OCO3HAHHS TOTO, YTO JOCTHIKCHUSA
HaYKH €CTh Pe3yJbTaT JUINTEIbHBIX HAOII0CHUH, KPOIIOTIIMBBIX KCIIEPUMEHTAIBHBIX TIOMCKOB, TIOCTOSIHHOTO TPYJa YYEHBIX U
NPaKTHKOB, MHTEpEca M I03HABAaTEJIbHBIX MOTHBOB B IOJIYYEHHH W TOCIEAYIOUIEM aHaiu3e MH(OPMALMH O IepeIoBhIX
JOCTHKEHHUSX COBPEMEHHOM OTEeUECTBEHHOW XUMMU;

3) IyXOBHO-HPABCTBEHHOTO BOCIUTAHMUS: HDABCTBCHHOT'O CO3HAHHS, STHYECKOTO TIOBEACHHS;

CHOCOOHOCTH OLICHWBATh CHTYalllH, CBS3aHHBIE C XUMHYECKUMH SIBJICHUSMH, W NPUHUMAaTh OCO3HAHHBIEC PEILCHHUS,
OPHCHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIGHHOCTH; TOTOBHOCTH OLICHUBATH CBOE ITOBEACHUE U ITOCTYIIKH CBOMX
TOBapHIIEi ¢ MO3UINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE ITOCIICICTBUH 3THX MTOCTYIKOB;

4) popMHUpPOBaHUS KYJIBTYPHI 370POBBS: TOHMMAHHWS I[IEHHOCTEH 3MOpOBOTO W 6e30macHOro obpasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3HYECKOMY M HCHXHYECKOMY 3IOPOBBIO; COOIOICHHS
npaBm 6e30MacHOTo OOpalIeHHs ¢ BELIECTBAMHU B OBITY, OBCEAHEBHOM JKM3HH M B TPYAOBOW AEATENLHOCTH; HNOHUMAaHHS
LEHHOCTH NPaBUJ MHIMBUIYAIBHOIO W KOJUICKTUBHOI'O 0E30MacHOTO IOBEACHHS B CUTYALHAX, YTPOXKAIOIIUX 340POBBIO H
JKM3HU JII0/Iei; OCO3HAHUSI MOCIIEACTBUN M HETIPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHHS aJIKOT0JIsl, HAPKOTUKOB, KypPEeHUsI);

5) Tpy10BOr0 BOCHHMTAHMSA: KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEI0BATENBCKON JEATEIbHOCTH,
O6HleCTBeHHO HOJ'Ie3HOI>i, TBOp‘IeCKOﬁ U JIpyrux BUAAX HACATCIBHOCTU; YCTAaHOBKHM Ha AKTUBHOC Y4YaCTHUC B PCIICHUU
NpaKTHYECKUX 3aj]ady COILMAaJIbHOW HANpaBJIeHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJbI); HMHTEpeca K IMPaKTHYECKOMY
H3YUYCHHIO TPO(ECcCHii pa3InIHOro poaa, B TOM YHCIIC HA OCHOBE MPUMEHCHHS MPEIMETHBIX 3HAHHMA M0 XUMHH, YBAKCHUS K
TPYLy, JIOJSAM Tpyla M pe3yibTaraM TPYAOBOH NESATEIbHOCTH; T'OTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHUIYaJIbHON
TPAcKTOpUH 00pa3oBaHMs, Oyaylieil mpodeccun W peanu3anid COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XUMUY, HHTEPECOB U MOTpeOHOCTEN 00IIecTRa;

6) 9KOJIOTMYECKOTO0 BOCHHTAHU:IKOJIOTHYCCKH 1IeJIeCOO0Pa3HOr0 OTHOIICHWS K MNPUPOAE, KaK HCTOYHHKY
CYILECTBOBAHUS KU3HM Ha 3eMJIe; IIOHUMAaHHMS INIO0ATEHOTO XapaKkTepa dKOJOTHYSCKUX MPoOJieM, BIHMSHHSA SKOHOMHYECKHX
HPOLIECCOB Ha COCTOSIHUE NPUPOAHOM U COLMANBHON CPEAbl; 0CO3HAHUS HEOOXOJUMOCTH HCIIONb30BAHUS JOCTIKCHHH XUMUH
IUIsL pElICHHs BONPOCOB PAalMOHAIBFHOTO IPUPOAONOIBG30BAHMS; AKTHBHOTO HENPUATHS NEHCTBUH, NPHHOCAIINX BpeX
OKpYXaroliei MpUpOAHOM  cpele, YMEHHS MPOTHO3UPOBATh  HEONArONMPHSTHBIE  DKOJOTHYECKHE  IMOCIEICTBHS
NpCANTPUHUMACMBIX ﬂeﬁCTBHﬁ U OpeaorBpaliaTb MX; HAJIWYUA PA3BUTOTO0 3KOJOTHYCCKOIO MBIINUICHUS, 9KOJIOTHUECKOM
KYJbTYpPBbI, OIbITa ACATCIBHOCTH 9KOJIOTHUECKOI HalpaBJICHHOCTHU, YMCHUA PYKOBOJCTBOBATHCAd UWMH B HOSHaBaTeHLHOﬁ,
KOMMYHHKATUBHOM U COIMAJIbHOM NMPaKTHKE, CIOCOOHOCTH W YMEHHsI aKTUBHO IIPOTUBOCTOSITH HACOJIOTHH XeMO(poOuH;

7) LEHHOCTH HAYYHOTO MO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM IPAKTHKU; TOHUMAHUS CIICHU(PHUKN XUMHH KaK HAYKH, OCO3HAHU €€ poJv B POPMHPOBAHHI
PALMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JAHUH LICJIOCTHOTO NPENCTaBICHHS 00 OKpYXKAIOIIEeM MHUpEe Kak O €JHHCTBE
OPUPOABl M YEJIOBEKAa, B MO3HAHMM INPHUPOJHBIX 3aKOHOMEPHOCTEH W peLICHHH MNpoOJieM COXPAaHeHUS HPUPOIHOTO
paBHOBECHS; yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIi COBPEMEHHOW LMBWIM3AUMHK: B €€ TyMaHUCTHYECKON
HAIpaBJICHHOCTH W Ba)XXKHOH POJNM B CO3JaHWM HOBOW 0a3bl MaTepHAIBHOW KyJBTYpbHI, PEILICHWH TJI00aIbHBIX HpoOieM
YCTOIYMBOTO Pa3BHUTHS YEJIOBEUECTBA — CBIPHEBOM, IHEPreTUUECKOM, MUIIEBON W DKOJIOTHYECKOil 0€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, 00ECIeUeHUH YCJIOBHH YCHEUIHOTO TPyAa M DKOJOTHYECKH KOMGOPTHOW >KM3HM Ka)KIOrO 4ieHa OOIEeCTBa;
eCTeCTBeHHO-Hay‘IHOﬁ TpaMOTHOCTHU: MOHUMAHUA CYHIHOCTH MCETOJOB IO3HAHUA, HMCHOJB3YCMBIX B €CTCCTBCHHBLIX HayKax,
CIOCOOHOCTH UCIIOJIb30BaTh MOJTyYaeMble 3HAHUS JUIsl aHAIN3a U O0BSICHEHHS SIBJICHUI OKPY)KAIOIIEr0 MUPa M HPOUCXOSIIITUX
B HEM I/ISMGHGHI/II\/’I, YMEHUA O€1aTh 000CHOBaHHBIE 3aKIIOYEHHUST HA OCHOBE Hay4YHBIX q)aKTOB U UMCHOIIUXCA TAHHBIX C LCIIBIO
TMOJIYYCHUA JOCTOBEPHBIX BHIBOJOB, CIIOCOOHOCTH CaMOCTOSTEIBHO MCITOIh30BATh XUMHYECKUE 3HAHUS JJIA peIICHUA HpO6HCM
B pCAJIbHBIX JKU3HCHHBIX CUTYAIUAX; HHTEPECA K ITO3HAHUIO U HCCJ’[e}IOBaTeJ’[BCKOﬁ JACATCIBHOCTU, TOTOBHOCTHU U CIOCOOHOCTH
K HETIPEephIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHMIO, K aKTHBHOMY ITOJYYEHHIO HOBBIX 3HAHHUH MO XUMHH B COOTBETCTBHH C
JKM3HEHHBIMH ITOTPEOHOCTSIMH; UHTEpEca K OCOOEHHOCTSIM TPY/Ia B Pa3iIMUYHbIX chepax npodeccrnoHaIbHOM AeaTeIbHOCTH.

3.4. MeranpenMeTHbIe

OBtajicHHE YHUBEPCATEHBIMU YICOHBIMU ITO3HABATEIBHBIMH JCUCTBUSIMH:

1) 0a30Bble JIOTHYECKHE JEUCTBHS: CAMOCTOATEIBHO (POPMYJIMPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paCCManHBaTB; Ol'IpelleJ'ISITI) eI ACATCIbHOCTH, 3aJlaBast napaMeTpLI nu KpI/ITepI/II/I UX TOCTHXXCHUA, COOTHOCHUTH pe3yJ’IBTaTBI
JCATCIBHOCTHU C IIOCTABJICHHBIMH LCIAMH, HCIIOJIB30BaATh HpI/I OCBOCHUH 3HaHI/II\/’I HpI/IéMLI JIOTHYCCKOTO MBIIIJICHUA —
BBIIACIISATH XapaKTepHHe HpI/IBHaKI/I HOHHTI/Iﬁ nu yCTaHaBHI/IBaTI) X B3aHMMOCBA3b, UCIIOJIB30BATH COOTBeTCTByIOH_U/Ie IIOHATUA
I O6’bﬂCHeHI/I${ OTACJIIbHBIX (paKTOB nu ﬂBJ’[eHHﬁ; BI)I6I/IpaTI) OCHOBAHHUA H KpI/ITepI/II/I JJIA KHaCCI/Iq)I/IKaHI/H/I BCIIECCTB U
XMMHWYECKMX PEaKIHii; yCTaHABIWUBATh NPUYMHHO-CICACTBCHHBIC CBSI3H MEKAY HM3YYaeMbIMU SIBICHHSMH, CTPOWTH
JIOTHYCCKUE PACCYXICHUsS (MHAYKTHUBHBIC, NCAYKTHUBHBIC, 110 AHAJOTHMH), BBIABISATH 3aKOHOMEPHOCTH WM IPOTHBOPCYHS B
paccMaTpUBaeMbIX SBJICHUAX, (POPMYIHMPOBATH BHIBOJBI M 3aKIFOUCHUS;IIPUMCHSATh B MIPOIECCE MMO3HAHMS, HCIIOJIB3YEMEIC B
XMMHU CHMBOJIMYCCKHE (3HAKOBBIC) MOJICNH, IPEOOPA30BBIBATH MOJCIBHBIC MPEACTABICHIS — XUMHYCCKHIA 3HAK (CHMBOJ)
JJIeMEHTa, XUMHYecKas (opMylia, ypaBHCHHE XHMHUYCCKOW pPEaKUWH — TMPH PEHICHUU YYEOHBIX IO3HABATCIBHBIX H
MPAKTUYCCKUX 3aJay, MPUMCHITH Ha3BaHHBIC MOJCIBHBIC MPEACTABICHUS JUIS BBISBICHUS XapaKTCPHBIX IPU3HAKOB
H3y4acMbIX BEIIECTB M XMMUICCKHX PCAKIIHIA.

2) 6a30BBIC UCCIIEIOBATEILCKHUE JCHCTBYSI:

BJIaJICTh OCHOBAMH METOIOB HAYYHOTO [TO3HAHHUS BEIICCTB H XUMHUYCCKUX PEAKIINM;

(hopMyaMpOBaTh IEIW W 3aJa4M HCCIICAOBAHUS, HCIOIb30BATh IOCTABJICHHBIC M CaMOCTOSTEIBHO CHOPMYIHPOBAHHBIC
BONPOCHI B KAa4YeCTBE MHCTPYMEHTA IO3HAHUS W OCHOBBI JIsi (DOPMHUPOBAHUS THIIOTE3BI MO IPOBEPKE MPABHIBHOCTH




BBICKA3bIBAEMBIX CY)KJCHHWH; BIIQJIETh HABBIKAMH CAaMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEJICHUS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHNUS HAOIIOAATh 3@ XOJIOM MPOLIECCa, CAMOCTOSATEIBHO TPOTHO3UPOBATH €TO PE3YNbTaT,
¢opmynupoBaTh O00OOLICHHSI W BBIBOJBl OTHOCHTEIBHO JIOCTOBEPHOCTH PpE3YyIbTaTOB HCCIEIOBAHUSA, COCTaBIATH
000CHOBaHHBIM OTYET O TMPOJEIAHHOW paboTe; MPUOOPETaTh OMBIT YYCHWIECKOW WCCIEeA0BATEbCKOW M IMPOCKTHON
JEATEIBHOCTH, TIPOSIBIISITH CIIOCOOHOCTh 1 TOTOBHOCTH K CAMOCTOSITEIBHOMY ITOUCKY METOJIOB PELICHUSI MPAKTUYECKHX 3a/1ad,
NPUMEHEHUIO Pa3IMIHBIX METOJIOB TIO3HAHUSL.

3) paborta ¢ mHpOpMAIHEH: OPHEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX WH(pOpManuu (HaydIHO-TIONMYJISIPHAS JUTEparypa
XMMHUYECKOTO COJIEpKaHusl, CIIpaBOYHbIe MOco0usI, pecypchl MHTepHeTa), aHamu3upoBaTh HHYOPMALIMIO PA3INYHBIX BUIOB U
(dopM TpencTaBieHHs, KPUTHUECKH OLICHUBATh €€ JOCTOBEPHOCTh W HEMPOTHBOPEYUBOCTH; (HOPMYJIMpPOBATH 3aIPOCHl U
NPUMEHSTh pa3IM4YHble METOABl NPU IOMCKEe M 0TOOpe nHpopManuy, HEOOXOAMMOHN JJIS BBHINNOJHEHHsS Y4YeOHBIX 3ajad
OIpeIeIEHHOTO THIIA; MPUOOPETaTh OIBIT UCIOJIb30BAaHHUS MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTMH W pa3lIMuHBIX
MOMCKOBBIX CHCTEM; CaMOCTOSATENILHO BHIOMPATh ONTHMANBHYIO (OpPMY HpeACTaBiIeHUS MHPOpPMAIMU (CXEMBI, I'paduKy,
JVarpaMMsl, TaOJIUIBI, PUCYHKA U APYTHE);UCIIOJIb30BaTh HAYYHBIH SI3BIK B KaUECTBE CPEACTBA IIPH PabOTE ¢ XMMUIECKOH
UHQOPMAaIHEH: MPUMEHITH MEXIpeaMeTHbIE ((pr3ndecKre 1 MaTeMaTHIeCKue) 3HaKd ¥ CHMBOJIBI, (hOpMYJIBI, aO00peBHaTypHI,
HOMEHKJIATypY;UCIIOIb30BaTh U MPe0Opa30BEIBATh 3HAKOBO-CUMBOJINYECKHIE CPEICTBA HATTISAHOCTH.

OBnazsieHne YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMH JICHCTBUSIMU:

1)3amaBaTh BONPOCHI IO CYINECTBY OOCYKIaeMOii TeMbl B XONC [AHANOra  W/WIM AWCKYCCHUH, BBICKA3bIBATh HJICH,
(hopMyIHpPOBATH CBOM MPEIOKECHHUSI OTHOCUTEEHO BBITIOIHEHHUS TIPEUIOKEHHOH 3a1a4H;

2)BBICTYIIATH C TPE3CHTAIMCH PE3yIHTATOB MMO3HABATEIBHOMN NEITEIBHOCTH, TOTYYCHHBIX CAMOCTOSATENHHO HIIH COBMECTHO CO
CBCPCTHUKAMU MTPU BBINIOJIHCHHUN XUMHUYECKOI'O OKCIICPUMCEHTA, HpaKTH‘IeCKOﬁ pa6OTI)I 10 UCCJICAOBAHHUIO CBOMCTB HN3y4acMbIX
BEIIIECTB, peau3aliy y4eOHOro MPOCKTa U (POPMYJIMPOBATh BBIBOJBI II0 PE3ysbTaTaM IPOBEAEHHBIX HCCICIOBAHUN MyTEM
COTJIACOBAaHUsSI MO3UIMH B X07Ie 00CYKACHHUS 1 0OMEeHa MHEHHSIMU.

OBJ'Ia[[eHI/Ie YHUBEPCAJIbHBIMU PETYJIATUBHBIMU [[eﬁCTBH)IMH:

1)caMOCTOATENBHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ICATEILHOCTB, OMpenesss e Hend W 3ajadu,
KOHTPOJIMPOBATH U 110 MEPE HEOOXOANMOCTH KOPPEKTHPOBATH NPEJIaracMblii alrOPUTM JICHCTBUH TIPH BBIIIOJIHEHUH y4eOHBIX
U HCCIIEIOBATENbCKHX 331at, BEIONPaTh Hanbosee 3(h(heKTUBHBIN cOCO0 NX peIIeHus C y4ETOM HOIyYSHUS! HOBBIX 3HAHUH O
BEILIECTBAX M XUMHUECKHX PEAKIHAX;

2) OCyLIECTBIIATH CAMOKOHTPOJIb CBOCH JCSATEIILHOCTH Ha OCHOBE CAMOAHAIN3a U CaMOOLICHKH.

3.5 IIpenmeTHbIE

- c()OPMHUPOBAHHOCTH MPEACTABICHUH O XUMHYECKOH COCTABIISIONICH €CTECTBEHHO-HAayYHOH KapTHHBI MHUpPA, POJIM XHUMHUH B
MO3HAHUU SIBICHUI MPUPOXAbI, B (OPMHUPOBAHMU MBINUICHUS M KYJbTYPBI JIMYHOCTH, €€ (DYHKIHMOHAJIBHOW T'PaMOTHOCTH,
HEOOXOMUMOHN MJIsl pelIeHHs MPAaKTHYECKUX 3a/ad4 M 3KOJOTMYecKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM cpenie;

BIIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAECT:

- OCHOBONOJIATAIOMINE TOHATHS (XMMHUYECKMH 3IIEMEHT, aTOM, 3JIEKTPOHHas 00O0J0YKa aroMa, MOJIEKYNa, BaJIeHTHOCTS,
3JIEKTPOOTPHULIATEIEHOCTh, XUMHUYECKAs! CBSA3b, CTPYKTYpHas (opMyia (pa3BEpHyTas U COKpaIIEHHas ), MOJIb, MOJISIPHAs Macca,
MOJIIPHBIA 00BEM, YIIEpOAHBIN CKeNeT, (YHKIHOHAIbHAs TpyIIa, pajukal, U30MEpHs, H30Mephl, TOMOJOTHIECKUH psif,
TOMOJIOTH, YIJI€BOJOPOABI, KHCIOPOJ U a30TCOAEPXkAIlWe COEAWHEHHWsS, MOHOMEp, IOJMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEMHEHMS); TEOPUU W 3aKOHBI (TEOpHs CTPOEHHs opraHmdeckux BemecTB A.M. byrnepoBa, 3akoH
COXpaHEHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS, JIS)KAIIUE B
OCHOBE IMOHUMAaHUsI IPUYNHHOCTH Y CUCTEMHOCTH XMMHUYECKHX SBJICHUI, ()aKTOJOIMYEeCKUE CBEACHUS O CBOMCTBAX, COCTaBe,
MOJy4eHNH M 0e30IMacHOM HCHOJIb30BAaHMHM BAXKHEHMIINX OPraHMYECKHX BEIIECTB B OBITY U IPAKTHUYECKOH NEATEIHHOCTH
YeNI0BeKa;

- chopMHpPOBAHHOCTH YMEHUI BBISBISATH XapaKTePHbIC MPU3HAKK MMOHSATHH, YCTAHABIMBATH UX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHS TIPH OIMCAHUH COCTaBa, CTPOCHNUS H IIPEBPAIICHI OPTraHUIEeCKUX COCIIMHEHU,

- c(OpPMUPOBAHHOCTH YMEHHUH HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsI COCTAaBICHUS MOJEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEpHyTOii, COKpaIEHHOM) (POpMyJI OpPraHNYECKHX BEIIECTB M yPaBHEHUH XUMHUYECKUX PEaKIMH, NU3rOTaBINBATh MOJAECIH
MOJIEKYJ OPTaHUYECKHUX BEIIECTB ISl MILTIOCTPAIMU UX XMMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHHMS;

-c(hOpMHPOBAHHOCTh yYMEHHMH YCTAaHAaBIMBATH IPHHAJUIC)KHOCTh H3YyYCHHBIX OPraHWYECKHX BELIECTB 0 WX COCTaBy H
CTPOCHHIO K ONpeNeIEHHOMY KJaccy/TpyIIe COeAWHEHUH (yrJIeBOAOPOJbI, KHUCIOPOA M a30TCOJEpIKallfe COEIMHEHMS,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUsT), TaBaTh UM Ha3BaHMs 10 cucremarndeckoii Homenknarype (IUPAC), a Taxke IpuBOIUTH
TPHUBHAIBHBIEC HA3BAHUS OTIENBHBIX OPTaHUYECKUX BEIIECTB (ITUIICH, IPOIMJIICH, alleTHIICH, STHICHIINKOIb, IIINIEpUH, (GEHOI,
(hopManpaeT I, aneTaabIeTu, MypaBbiHAs KHCIOTA, YKCYCHAs KHCIIOTa, OJIEMHOBAs KHCIIOTa, CTEAPHHOBAsI KUCIIOTA, TIIIOK03a,
(bpykTO3a, KpaxMall, MeJuTIJI03a, TIUINH);

-c(hOpMHUPOBAHHOCTH YMEHHSI ONIPEACIISATH BUIbI XUMUUECKON CBSA3M B OPraHMYECKUX COEANHEHUSX (OJUHAPHBIE U KPaTHbIE);
-c(pOopMHPOBAaHHOCTh YMEHHS IIPUMEHSITH TOJIOKEHUS TEOPHH CTPOeHHMA opraHndeckux BemecTB A.M. ByriepoBa s
00BACHEHUSI 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BELIECTB;
-c(hOpMHPOBAaHHOCTh YMEHHWH XapaKTepHU30BaTh COCTaB, CTpPOCHUE, (U3UUECKHME W XUMHYECKHE CBOWCTBA TUIMYHBIX
Ipe/CTaBUTENeH Pa3IMYHBIX KJIACCOB OPraHWYECKUX BeUIeCTB (METaH, 3TaH, TWIEH, NPONWIEH, aueTuieH, Oyramuen-1,3,
MeTwiOyTaaueH-1,3, 6eH3011, METaHOJ, ITAHOJ, STHICHIJIMKOIb, INIMIEPHH, (eHOI, aneTanbIeru, MypaBbHHAs U YKCYCHAs
KUCJIOTHI, TJIFOKO3a, Kpaxmall, L0033, aMUHOYKCYCHAsI KHUCIIOTa), WIIIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXIYy HUMHU
YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XMMHUECKHX PEAKLUI C HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

-C()OPMUPOBAHHOCTH YMEHUS XapaKTePHU30BaTh HCTOYHUKH YTJIEBOJOPOIHOTO CHIPhS (HEDTH, MPUPOIHBIN Ta3, YTOJb), CIIOCOObI
UX TepepadbOTKH U MPAKTHUECKOE IPUMEHEHHE IPOAYKTOB NEPEpabOTKH;

-c(hOpMHUPOBAHHOCTh YMEHHH MPOBOIUTH BEIYHCIICHHUS IO XUMHIECKUM YPaBHEHUSIM (Macchl, 00bEMa, KOMNYECTBA HCXOAHOTO
BEIIECTBA MM IMPOAYKTA pPEakIWW II0 M3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO W3 HMCXOJHBIX BEIIECTB WU
MIPOYKTOB PEAKITHH);




-c(hOpMHUPOBAHHOCTH YMEHHH BJIAJICTh CHCTEMOW 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOT'O ITO3HAHMS, UCIIOJIb3YEMBIX B XUMUH
IPU W3YYEHHUN BEIIECTB U XMMUYECKHUX SIBICHHUH (HAONMIONCHUE, N3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHE), UCIIOJIb30BATh
CHCTEMHBIC XUMUYECKUE 3HAHUSA AJIsl IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CHTYAIHAX, CBI3aHHBIX C BEIIECTBAMU U
UX TIPIMEHEHUEM;

-cpopMHPOBAaHHOCTH YMEHHUIT COOMIONATH MPaBHiIa MOJIB30BAHNS XUMHUECKOW TIOCYION M T1a00paTOpHEIM 00OPYAOBaHHUEM, a
TaKKe TpaBHiIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLISIMU IO BBITOJHEHHUIO JJAOOPATOPHBIX XUMUYECKHX
OIIBITOB;

-c(hOpMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIIOJIHATh XUMHYECKHH SKCIIEPUMEHT (IPEBPAILCHUSI OPIraHMYECKHUX BEILECTB
NPY HarpeBaHMM, OIyYSHUE STHICHA U U3yYEeHHUE ero CBOIMCTB, KaUeCTBEHHbIE PEaKIIMK OPraHMYECKUX BELIECTB, ACHATYPaLns
0€JIKOB IIpH HarpeBaHUHM, LIBETHHIEC PEaKUU OEIKOB) B COOTBETCTBHH C MPABUIIAMH TEXHUKU 0€30IIaCHOCTH NpU 00pallieHuH ¢
BEILECTBAMH ¥ Ja0OPaTOPHBIM 00OpYJOBaHUEM, IPEJCTABISATh PE3YJIbTaThl XUMHYECKOTO JKCIepUMeHTa B (opMme 3ammcu
YpaBHEHHI COOTBETCTBYIOIUX peakuuii u popMyIHpoBaTh BHIBOJBI HA OCHOBE 3TUX PE3yJIbTaTOB;

-c(hOpMHUPOBAHHOCTh YMEHUI KPUTHIECKN aHATH3MPOBATh XUMUYECKYIO0 HH(POPMAIHIO, TIOIyJaeMyl0 U3 Pa3HbIX HCTOUYHUKOB
(cpenctBa MaccoBoit nHpOpManuu, IHTEpHET U IPYTHX);

-c(opMHPOBAaHHOCTE YMEHHH COONMIOIAaTh IIpaBHJIa HKOJIOTHYECKH IEIecOO00pa3HOTO IOBEACHUS B OBITY W TPYHOBOU
JEATEIIFHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0POBbSl 1M OKPYXKAIOLIEH NPUPOJHO CpeIbl, 0CO3HABAThH OTTACHOCTh BO3ICHCTBHA
Ha KMBBIC OPraHW3MbI OIPEIEIEHHBIX OPTaHMYECKNX BEIECTB, MOHMMas cMblca nokasatens [1JIK (mpexensHO momyctumoit
KOHIICHTPAINHN), TTOSICHATH Ha IPUMEpax CIOCOObI YMEHBIICHHS W MPEJOTBPAILCHHS X BPEAHOTO BO3JCHCTBHS HA OPTaHU3M
YeJI0BeKa;

-c(hOpMHPOBAHHOCTH IMPEACTABICHUN O XUMUYECKOW COCTABIISIIONICH €CTeCTBEHHO-HAayYHOI KapTUHBI MUpA, POJIH XUMHHU B
MO3HAHUU SIBICHUH MPUPOAbl, B (POPMHPOBAHMU MBINUICHUS M KYJbTYpPBI JIMYHOCTH, €€ (DYHKIHMOHAJIBHOW T'PaMOTHOCTH,
HEOOXOIMMOM Uil pelIeHUs] MPaKTHYECKHX 3alad W JKOJOTMYeCKM OOOCHOBAHHOTO OTHOIIEHMS K CBOEMY 3I0POBBIO M
MIPUPOJHOM cpene;

BIIQICHUE CUCTEMOM XUMHUUYECKUX 3HAHUI, KOTOpas BKIIIOYAET:

1)ocHoBomONATaONIME MOHATHA (XMUMHYECKHH SJIEMEHT, aToOM, M30TOI, S-, P-, d- SJIEKTpOHHBIE OpOMTAIM aTOMOB, HOH,
MOJIEKyJla, MOJb, MOJISIPHBIH OOBEM, BAJIECHTHOCTB, JJIEKTPOOTPHLATENHLHOCTh, CTENEHb OKHCICHHUS, XMMHUYECKas CBS3b
(xoBaJIeHTHasI, MOHHAs, METAJUINYECKas, BOJOPOJAHAs), KPUCTANIMYECKas peIuéTka, TUIBl XUMHUYECKUX PEaKIHi, pacTBop,
3JIEKTPOINTHI, HEANEKTPOINTHI, 3IEKTPOIUTHYECKas JUCCOLMAINS, OKHCINTEIb, BOCCTAHOBUTENb, CKOPOCTh XHMHUECKOH
PEaKIK, XUMUIECKOE PaBHOBECHE);

2)TeOpHH U 3aKOHBI (TEOPHS dICKTPOIUTHICCKOI AUCCONMani, neproandeckuii 3akon .M. Mennerneesa, 3aKOH COXpaHECHHS
Macchl BEIIECTB, 3aKOH COXPAaHEHHMS W TPEBPAILCHUS DHEPrHMU NP XUMHYECKUX pEaKIHsix), 3aKOHOMEpPHOCTH,
CHMBOJIMYECKHH SI3bIK XUMHH, MHUPOBO33PEHUECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHHS NMPUYMHHOCTH U CUCTEMHOCTH
XMMHUYECKHX SIBICHHUH, (DaKTONOTHYECKHE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYYCHHMHM W OE30IaCHOM HCIOJIB30BaHUH
BO)XHEWIINX HEOPTaHUUECKHUX BEIIECTB B OBITY M MPAKTHYECKOH JAESTEIBHOCTH YeJI0BEKa;

-c(hOpMHUPOBAHHOCTh YMEHHMH BBUIBIISITH XapaKTepHble NPU3HAKK IOHATHIH, YCTaHABIMBATH UX B3aMMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME MOHATHS TIPH OMHCAHMN HEOPTAaHWYECKUX BEIIECTB M UX IPEBPAIICHUI;

-c(hOpMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY IUISI COCTaBJICHHs ()OPMYJ BEIECTB M ypaBHEHHI
XUMHYECKHX peaknui, cucreMatmdeckyto HoMeHKnaTypy (IUPAC) u TpuBmanbHBIe Ha3BaHUS OTHENBHBIX HEOPTAaHMYECKUX
BeIllecTB (yrapHblil ra3, yrieKHCIbli ra3, aMMHaK, raméHas U3BeCcTb, HeraméHas U3BeCTh, MUThEBast COAa, MUPUT U IPYyTHE);
-c(hOpMHUPOBAHHOCTh YMEHHUH OIPENENSATh BAJICHTHOCTh W CTENEHb OKHCICHHS XHMHYECKHX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, BUJ XMMHUYECKOH CBS3M (KOBaJCHTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJAHAs)) B COCAMHEHUSX, THII
KPHUCTAJUTMYECKOI PelIETKM KOHKPETHOTO BelecTBa (aTOMHasl, MOJICKYJISIpHAs, HOHHAs, METalIMYecKas), XapakTep cpe/bl B
BOJIHBIX pacTBOpPax HEOPraHUYECKUX COCIMHEHHH;

-c(hOpMHUPOBAHHOCTh YMEHHH YCTAHABIHMBAThH MPUHAJJIE)KHOCTh HEOPTaHUYECKHX BEIIECTB MO MX COCTAaBY K ONpEIeIEHHOMY
KJIacCy/TpyIIe COEAMHEeHHUIl (IIpOCThle BelecTBa — METAJUIbl M HEMETaJUIbl, OKCHbI, OCHOBaHHs, KHCJIOTHI, amM(oTepHbIe
TUAPOKCHUJIBI, COJIH);

-C()OPMUPOBAHHOCTh YMEHHI pacKphIBaTh CMBICH Tepuoandeckoro 3akoHa /.M. MenzaeneeBa W JEMOHCTPUPOBATH €r0
CHCTEMaTH3HUPYIOIYI0, OOBSICHUTENBHYIO | MPOTHOCTHUYECKYIO (pyHKINY;

-c(hOpMHPOBAaHHOCTh YMEHHUH XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XHMHYECKHX 3JIEMEHTOB |—4 mepunonoB
[eproaudeckoil cUCTEMbI XUMUUYECKUX dNieMeHToB . 1. MeHerneeBa, HCIONb3Ys MOHSTHSI «S-, P-, d-3JI€KTPOHHBIE OPOHUTATII,
«QHEPreTHYecKUe yPOBHU», OOBICHITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHUYECKHX AJIEMEHTOB M MX COCIMHEHHH I10
neprozam u rpymmnam [leproandeckoit cucreMsl xumMmnueckux 3iaementos J[.11. Menzneneesa;

-cOPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHHMUYECKUX
BEILIECTB PA3JIUYHBIX KJIACCOB, MOJTBEPKJATh CYIIECTBOBAHME T€HETHMUYECKON CBS3M MEXKJIY HEOPraHUYECKUMH
BEILECTBAMH C MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIMIA;

-c)OPMHUPOBAHHOCTh YMEHUS KIACCH(QUIIMPOBATh XUMHUYECKUE PEAKIMHA [0 PA3JIMYHBIM TpPU3HAKAM (YUCITY H
COCTaBy pearupyrolux BEIIeCTB, TEIJIOBOMY 3(h(GEKTy peakiiu, U3MEHEHHIO CTEICHEH OKHCIICHHUS 3JIEMEHTOB,
00paTUMOCTH pEaKINH, yIaCTHIO0 KaTalIn3aTopa);

-c(hOpMHPOBAHHOCTh YMEHHMH COCTaBJIATh YPAaBHEHMs DPEaKLMH pa3IMYHBIX THUIIOB, INOJHBIE M COKpAILEHHBIC YPaBHEHUS
peakuuii HOHHOTO 0OMEHa, YYUTHIBAS YCJIOBHUS, NP KOTOPBIX 3TH PEaKLUH UAYT 10 KOHLA;

-c(hOpMHUPOBAHHOCTh YMEHHMH MPOBOJHUTH PEAKLUH, IOJITBEP)KIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX HEOPraHWYECKHX
BEILIECTB, PACIIO3HABATh ONBITHBIM ITyTEM HOHBI, IIPHCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMYECKUX BEILECTB;
-c(hOpMHPOBAHHOCTH YMEHHH PACKPBIBATH CYITHOCTH OKHUCIHTEIFHO-BOCCTAHOBUTENBHBIX PEAKIMN IIOCPEICTBOM COCTaBICHHS
3JIEKTPOHHOTO OajlaHca ITHX PEaKIUii;

-c(hOpMHPOBAHHOCTh YMEHHUH OOBACHSITH 3aBHCUMOCTb CKOPOCTH XHMHYECKOW PEaKIMM OT Pa3lIWYHBIX (DAKTOPOB; XapakTep
CMEIIEHHS XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEUIHeTO Bo3zeiicTBust (mpuHiun Jle [larense);
-c(hOpMHPOBAHHOCTh YMEHHH XapaKTCPHU30BaTh XUMHUYECKHE MPOLECCHI, JISKAIIUE B OCHOBE HMPOMBIIIJICHHOTO MOTYyYeHHS




CEpHOIl KUCIIOTHI, aMMHUaKa, a Takke c(hOPMHUPOBAHHOCTH IPEICTABICHUIH 00 OOLIMX HAYYHBIX MPHHIMIAX M 3KOJIOTHYECKUX
npobIeMax XUMHIECKOTO IIPOM3BOJICTBA;

-c()OPMHUPOBAHHOCTb YMEHHUH IIPOBOAUTE BEIYHCIICHHUS C UCIIONB30BAHUEM ITOHSATHS «MAaccoBasi JOJI BEIECTBA B PACTBOPEY,
O0O0BEMHBIX OTHOIICHUI Ta30B NIPH XMMHYECKUX PEaKIHUAX, MAcChl BEIECTBA MM 00BEMa I'a30B IO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WIN 00bEMY OIHOTO M3 y4aCTBYIOIIUX B PEAKLUH BEIIECTB, TSIUIOBOIO 3 (eKTa peakuu Ha OCHOBE 3aKOHOB
COXpaHEHHsI MacChl BEIIECTB, IPEBPALICHNS U COXPAHCHNUS YHEPT U

-cpopMHPOBAaHHOCTE YMEHUIT COONIOATh MPaBMiIa MOJIH30BAHUS XUMHUYECKON TTOCYNON M JTa00paTOpHBIM 000pYAOBaHHEM, a
TaKKe MpaBmiIa OOpalleHUs! C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMH I10 BBINOJHEHHUIO JJA00OPATOPHBIX XUMHYECKUX
OIIBITOB;

-c(hOpMHPOBAHHOCTh YMEHHUH IUIAHMPOBATh W BBIMOJHATH XMMUYECKHH SKCHEPUMEHT (pasiokeHHe MEepOKCHAa BOAOpOJa B
NPUCYTCTBUH KaTalU3aTopa, ONpeJesieHue Cpellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIbHOTO WHANKATOpA, BIUSHUE
pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKLnH, Peaklnyd HOHHOrO 0OMeHa, Ka4eCTBEHHbIE PeaklMu Ha Cyiabdar-,
KapOOHAaT- M XJIOPHI-aHUOHBI, Ha KaTHOH aMMOHHS, PELICHHEe OSKCIIEPUMEHTANbHBIX 337ad 1o TeMaM «MeTamisy H
«HeMmeTtajutel») B COOTBETCTBHM C IPAaBHIAMH TEXHHKH OE30IIaCHOCTH NPH OOpalIeHHH ¢ BEIISCTBAMH U Ja0OpaTOPHBIM
000pyaOBaHHEM, IIPEACTABIATh PE3yJIbTaThl XMMHYECKOrO IKCIICPHMEHTa B (hopMe 3alicH ypaBHEHUH COOTBETCTBYIOLIHX
peakuuii ¥ GOopMyIHPOBATH BHIBOABI HA OCHOBE ITHUX PE3YJIbTATOB;

-c()OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3MPOBATH XUMHYECKYIO HH(POPMALHIO, TIOJy4aeMyl0 U3 Pa3HBIX HCTOYHHKOB
(cpeacTBa MaccoBOW KOMMYHHKAIWH, IHTEpHET U IpYyTHX);

-c()OPMHUPOBAHHOCTh YMEHHH COONIOAATh MpaBHIa HKOJOTHYECKH LEeIecoo0pa3sHOro MOBENCHUS B OBITY M TpPYJOBOI
JIEITENIbHOCTH B LIEJISIX COXPAHEHHsI CBOETO 3/I0POBbSl 1 OKPYIKAIOLIeH NPUPOTHO# Cpe/ibl, 0CO3HABATh OMIACHOCTh BO3/ICHCTBHS
Ha JXWBBIC OpPraHU3Mbl OHpeHeJ’IéHHLIX BCHICCTB, IMOHHMMAasl CMBICJI ITOKa3aTCIsd HIIK, MOACHATH Ha HIpUMEpax CII0COOBI
YMEHBILIECHUS U NPEJOTBPAIICHHs] UX BPEJHOIO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

3.6 OcBoursb o01Me U NpodeccHoHaNbHbIE KOMIETEHIIUN

OK 01 Bribupars crmocoObl pemeHHs 3anad  NpopecCHOHANBbHONH IEATENBHOCTH TNPUMEHUTEIBHO K
Pa3IUIHBIM KOHTEKCTaM

OK 02 Hcnonb30BaTh COBPEMEHHBIE CpEACTBA IOWCKA, aHalM3a W MHTepHpeTanud WHQOpMauuu, |
MH(OpMALMOHHbIE TEXHOJIOTHH JUIS BBIITOJTHEHHS 33/1a4 IPO(eCCHOHABHOM NeaTebHOCTH

OK 04 DddekTuBHO B3auMOIeiICTBOBATh U pabOTATh B KOJUIGKTUBE M KOMaH/Ie

OK 07 CozeiicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH cpeibl, pecypcocOepeskeHuI0, IPUMEHSTh 3HaHus 00

4. COAEP)KAHUE JTUCIUIIJIMHBI (MK, IIM), CTPYKTYPUPOBAHHOE 10 TEMAM (PA3JIEJIAM) C
YKA3AHHMEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB 1 BUJOB YYEBHBIX

HaunmenoBanue pa3ienoB u Tem |CemecTp Yacos KomneTten- Jurepatypa | Mpnveuanne

K
oA satss /BUA 3aHATHS/ / Kype 10101

Paznen 1. Oprannyeckasi XuMus

1 Tema 1.1. Teopernueckue ocHoBbl| 1 2 |OKO1 J1.1 Metozp
OpPraHuYecKoi XuMHUM. I2.1 AKTUBU3ALMN
IIpeaMeT  OpraHuyeckoil  XuMuM:  eé ol TPaJMIMOHHBIX
BO3HUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B IOIYUCHUH JIeKLIMOHHBIX
HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpoeHus 3aHSTUI

opranudecknx coenuHeHuit A.M. BytnepoBa, eé
OCHOBHBIE TONOXKEHUs. CTpyKTypHBIE (HOPMYIIBI
OpTaHWYECKHX BeEmecTB. [ OMOJOTHSA, HW30MEPHS.
XuUMHIYECKasi CBSI3b B OPTAaHWYECKUX COCIUHEHUAX —

OJIMHApHBIC W KpaTHBIC CBs3HM. [lpencraBiieHHE O
Kiaccu(BUKAIUH OpPraHUYEeCKHUX BEIIIECTB.
Homenknarypa OpPraHUYEeCKHUX COCITUHEHUI
(cucTemarudeckas) ¥ TPUBHAJNbHBIC  HA3BaHUS
BaXHEUIIINX MIPEICTABUTEIICH KIIACCOB OPTaHUYCCKUX
BEIIECTB. /KOMOHHUD.YPOK/.




Tema 1.2. Yrj1eBOaA0PO/bI. OK 01 MeTto bl
AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUICCKHH PSI. JI1.1 aKTUBU3AIUU
MeTan ¥ 5TaH — IIpocTeilliMe IpeaCTaBUTENH OK 02 .1 TPaJUIHOHHBIX
QIKAaHOB: (U3MYECKHE W XUMHUYECKHE CBOWCTBA 21 JIeKIIMOHHBIX
(peakiuu 3aMeIlCHHUsI W TOPCHUs), HAXOXKJICHUC B 3aHATHUH
NPUPOJIE, TIOJyYEHUE U TIPUMEHEHUE.

/xoMGuHHp.ypoK/

Tema 1.2. Yri1eBO10pOABI. OK 01 MeTtonpl
AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUYECKUM psifl. JI1.1 AKTHUBU3ALMU
DTUNEH U OPONHUIEH — NPOCTEHIINE MPeACTaBUTENN OK 02 2.1 TPaJUIIHOHHBIX
ANKCHOB: (M3MYECKHEe W XUMHYECKHE CBOMHCTBa 21 JIeKIIMOHHBIX
(peakii  TUAPUPOBAHUS,  TaJOTCHHUPOBAHHUA, 3aHATHHA
THUIpATallid, OKWCIEHUS W  MOJMMEPH3aIHn),

MOJyYeHHE U TIPUMEHEHHE.

Anxanuensl: OyraauweH-1,3 u MetwnOyramuen-1,3:

CTpOCHHME, Ba)KHEWIINE XHUMHUYECKHE CBOWCTBA

(peaxuus MIOJIUMEPH3AIUH ). Ilonyuenue

CHHTETHYECKOTO KayuyyKa ¥ PE3HHBI.

ANKHMHBI: COCTaB W OCOOGHHOCTH CTpOCHUS,

TOMOJIOTHUECKUH psiA. ALETWIEH — MpOCTEHIIUI

MPEICTaBUTENIb ~ aJKHHOB:  COCTaB, CTPOCHHE,

(m3nveckne W XUMHYECKHE CBOMCTBA (peaxiuu

THUIPUPOBAaHUS, TaJOTCHHPOBAHUSA, THUApATAINH,

TOpeHU), MOTyYeHHE u TIpUMEHCHHE.

Yenesooopoowi Ha 2HCENE3HOOOPOICHOM

mpancnopme./ KOMOUHUD.ypOK/

Tema 1.2. YriieBoaopoasbl. OK 01 JI1.1 PaGoTa B MaJIbIxX
Jlabopamopuas  paboma Nel  KauecTBeHHOE JI2.1 rpymnmnax
onpeJieNeHre yriepo/a U BOI0POa B OPraHUYECKHX OK 02 21

BemectBax /JIP /.

Tema 1.2. YriieBoaopoasbl. OK 01 JI1.1 MeTtonpl
Apensl. benszon: cocraB, ctpoeHue, GU3NYECKHE H J12.1 AKTHUBU3ALMU
XUMHMYECKHE CBOICTBA (peaKklIUU IajJoreHUPOBAHUS OK 02 21 TpaAULIIOHHBIX
W HUTPOBAHUS), TMOJyYeHHE © MPHUMCHCHHE. JIeKIIMOHHBIX
TokcuuHOCTh apeHoB. ['eHeTHueckas CBsI3b MEXKIY 3aHATUH
YIJIEBOJIOPOIaMH, MTPUHAUISKAIIUMH K Pa3IHuHbIM

KJaccaM. /KOMOMHUD. ypOK/

Tema 1.2. YriieBoaopoasbl. OK 01 JI1.1 PaGoTa B MaJIbIxX
Jlabopamopnas paboma Ne2 TlonydeHue aneTHiIcHa J12.1 rpynmnax

u ero cpoiicts /JIP / OK 02 ]!

Tema 1.2. Yrj1eBOa0pPO/bI. OK 01 JI1.1 Pabota B MasbIx
IIpuponnsie HUCTOYHUKH YIJIEBOJIOPOOB. J12.1 rpymnmax
TpupoaHblii ra3 ¥ NOMYTHbIE HE(TAHBIC Ta3bl. OK 02 Dl

Hedpts w e€¢ mpomcxoxnmenue. CrocoOs
nepepabOTKH  He(TH:  MEpPeroHKa,  KPEKHHT
(TepMuyecKkui, KaTaJIMTHYECKU), IIAPOJIN3.
[IponyxTel nepepaboTKH HEPTH, WX NPUMEHEHHUE B
NPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yross u
NPOIYKTHl  ero mnepepabotku. Moodenuposanue
MOJNEKYNl y2ne8o00po008 U 2ai02eHONPOU3EOOHBIX

/T1P/




Temal.3. Kucnopoacoaep:kammue
OpraHnyecKHe coeJUHeHUs

IIpenenbHble  OAHOATOMHBIE  CIHPTHI.
MeTtaHol M 3TaHON: CTpOEHHE, (HU3MUECKHE U
XMMHUYECKHE CBOMCTBA (pEakUUM C aAKTHBHBIMHU
METAUIaMH,  TaJOTCHOBOAOPOJAMH,  TOPEHHE),
npuMeHeHne.  BomopomHele  cBsBH  MEXIy
MOJIeKyJaMu crnupToB. J[leiicTBHe MeTaHola W
9TaHOJa Ha OPTaHMU3M YeJIOBEKa.
MHOroaToMHBIE ~ CIIUPTHI.  DTHICHIJIMKONb |
TIIMLEPUH: CTpOeHHE, QU3MYECKHE | XUMHYECKHUE
CBOHCTBAa  (B3aMMOJICHCTBHE CO  LIEJIOYHBIMH
METaJIaMH, Ka4eCTBEHHAS peaxnus Ha
MHOTOAaTOMHBIE CIHPTHI). J[eficTBHe Ha OpraHu3M
YeJIoBeKa. [Tpumenenne TIIIIEpHUHA "
STHIICHTIIUKOJIS.
@DeHOM: CTpOEGHHE MOJEKYJBl, (GU3UIECKUE W
XUMHUYECKHE CBOHCTBAa. ToOKCHMYHOCTH (heHona.
[Mpumenenue deHona. /KOMOUHUD.YPOK/

OK 01

OK 02

JI1.1
J12.1
31

MeTtonpl
aKTUBU3AIUU
TpaJAUIIHOHHBIX
JIeKIMOHHBIX
3aHATHI

Temal.3. Kuciiopoacoaep:kamme opraHuvecKue
coeIMHEeHHUsI

Anbaerumpl. dopmanbaernsa, areTabIeT U
CTpoeHHe, (U3MYECKHE U XHMHUYECKHE CBOMCTBA
(peakumu  OKHCIEHHS W BOCCTaHOBIICHUS,
Ka4eCTBEHHbIC peakuum), MOTy4CHHE u
PUMEHEHHE.

ORHOOCHOBHBIE TIpe/iebHbIE KAPOOHOBBIE KUCIIOTHI.
MypaBbrHasT ¥ YKCyCHas KHUCJIOTBI: CTPOCHHE,
¢usnyeckre M XMMHYECKHE CBOWCTBa (CBOICTBa,
obiue JUTSt KJacca KHCTIOT, peakuus
aTepupUKannK), TOJNYyYCHHE M  NPUMEHEHHE.
CreapuHOBasi M  OJCMHOBas  KHUCIOTHI  Kak
NPE/ICTABUTENN BBICIIMX KapOOHOBBIX KHCIIOT.
Mpbuta Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX
MO¥OIIee EHCTBHE. /KOMOHHUD.YPOK/

OK 01

OK 02

J1.1
J12.1
o1

MeToapl
aKTHUBHU3AIUN
TpaAULIMOHHBIX
JIeKITMOHHBIX
3aHATHI

Tema 1.3. Kuciiopoacoaepixanue opraHudecKue
COeTMHEHHS

Jlabopamopuas  paboma  Ne3  KauecTBeHHbIE
peakiuu Ha ansaeruasl  [JIP/

OK 01

OK 02

J1.1
J12.1
€]

Pabora B ManbIx
rpymnmax

Tema 1.3. Kuciaopoacoaep:kamme opraHuvecKne
coelMHEHHUsI

Jlabopamopnas paboma Ne4 CBoHcTBa pacTBOpa
yKCycHO#t kuciots /JIP/

OK 01

OK 02

J.1
JI2.1
o1

PaGoTa B MaJIbIX
rpymmnax

Tema 1.3. Kuciaopoacoaepixamue opraHudecKue
coeMHEeHU s

Crnoxuble 3pHUpPH KaK MPOU3BOJHBIE KapOOHOBBIX
kucnoT. ['mapomu3  cnoxHeIx  3¢upoB  JKupsr
T'unponus JKAPOB. IIpumenenue JKHAPOB.
Bronornueckast pois JXUPOB. /KOMOHHHUP. ypOK/

OK 01

OK 02

JI.1
JI12.1
31

MeTtonpl
aKTUBU3AIIHA
TpaJAUIIHOHHBIX
JIeKIIMOHHBIX
3aHATUN




Temal.3. Knciopoaconep:kamme opraHuyecKkne
coeTHHEeHMsI

VYrieBomsl: cOCTaB, KiIacCU(pHKALUS YIrIeBOJOB
(MoHO-, aM- W TomWcaxapuabl). [okoza —
MPOCTEHIINIf MOHOCaXapH: OCOOCHHOCTH CTPOCHHUS
MOJICKYJIBI, (GU3HYECKHEe W XMMHYECKHE CBOHCTBa
(B3ammoneiicteue ¢ rumpokcumom  meu(ll),
OKHCJICHHE  aMMHAayHBIM  pacTBOPOM  OKCHJA
cepebdpa(l), BoccTaHOBICHHE, OPOKECHUE TITFOKO3HI),
HaxO0XJICHHUE B pUpoJe, NpUMEHEHNe,
ouonorudeckas posib. otocuntes. Ppykrosa Kak
M30MEp TIIOKO3BI.

Kpaxman 1 nemrososa Kak IpHpoIHbIe MOJTUMEpHL.
CTpoeHue Kpaxmaia M LeluTosossl. dusnueckue U
XMMHYECKHe CBOWCTBA  Kpaxmaia (THAPOIH3,
KaueCTBEHHAs! PEaKIHs C HOJIOM).

Pacuemuvie 3adauu. Onpedenenue MoneKyispHoU
@opmyavl no opearuueckozo gewecmea TP/

OK 01

OK 02

JI1.1
J12.1
31

PaGora B MaJIbIX
rpymmax

Tema 1.3. Kuciaopoacoaep:kamue opraHudeckme
coeTMHEHHUsI

Jlabopamopnas paboma Ne5 CBOWCTBa YIICBOIOB
Ha npumepe kpaxmana. /JIP/

OK 01

OK 02

J1.1
J12.1
€|

PaGoTta B MaJIbIxX
rpymmax

Tema 1.4. A3oTcoaep:kamniue

OpraHuvecKue coeJHHEeHHs

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHHYeCcKue
coequHeHus. Duznueckue U XUMHYCCKHE
CBOMCTBAa aMHHOKHCIOT (Ha MpUMepe TIJIUIKHA).
Buonornueckoe 3HaueHHe aMUHOKUCIIOT. [lenTuabt.
benku kak mNpHUPOAHBIE BHICOKOMOJIEKYJISPHBIE
coenuHeHus. [lepBuuHas, BTOPUYHAS U TPCTUYHAS
CTPYKTypa OeNKoB. XUMHUYECKUE CBOWCTBA OEIKOB:
THIIPOJIH3, EHATYpAIls, Ka4eCTBEHHBIC pPEaKIUU
Ha OeNTKH. /KOMOMHHD. ypOK/

OK 01

Jd1.1
2.1
€]

MeTto bt
AKTUBH3AIIHNH
TPaAULIMOHHBIX
JIEeKIIMOHHBIX
3aHATUN

Tema 1.4. A3oTcoaepixaiue
OpraHuvecKue coeJHHEHHS
Jlabopamopuas paboma Ne6 Jlenatypauus
OeaxkoB mpu  HarpeBaHuu. L[BeTHBIC
peakuuu 6enxoB /JIP/

OK 01

J1.1
2.1
€]

Pabora B ManbIx
rpymnmnax

Tema 1.5. BbICOKOMOJIEKY/ISIPHBIE COETNHEHHS.

OCHOBHEBIE MOHITUS XUMHU BBICOKOMOJICKYJIAPHBIX
COC/IMHEHUI: MOHOMEp, IIOJIUMEpP, CTPYKTypHOE
3BEHO,  CTENEHb  IOJMMEpPHU3allMH,  CPEAHss
MOJIeKyJsipHasg Macca. OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COE/IMHEHUH -
NOJMMEpHU3alus 1 NOJIUKOHAeHcauus. [lonumepul
Ha .?fCeJleS’HO()OpODfCHOM

/koMOUHUD.ypOK/

mpaucnopme.

OK 01

OK 04

J1.1
J2.1
€]

MeTo bl
AKTUBH3AIHH
TpaJAULIMOHHBIX
JIeKIIMOHHBIX
3aHATUH




Oo6mas u HEOpraHnvyecKkass XuMmus

9 Tema 1.1. TeopeTHyeckue OCHOBbI XHUMHHU 2 2 |OKO1 JI1.1 MeTtobl

XuMmudeckudt  aneMeHT. AToM. Snpo aroma, JI2.1 aKTUBU3AINHU
H30TOIIBI. DNeKTpOHHAas o0oJouka. 21 TpaJuLIMOHHBIX
DHepreTHyeckue YpOBHH, IOJYyPOBHH. ATOMHBIE JIeKIIMOHHBIX
opburamu, S-, p-, d- 31emenTbl. OcoGEeHHOCTH 3aHATHIA
pacrpeseneHus JJIEKTPOHOB MO  opOuTamsiM B
aToMaxX »JJIEMCHTOB MEPBBIX YETHIPEX TEPHUOJIOB.
ONeKTpOHHAS KOH(HUTYpaIHs aTOMOB.
Ilepnoauueckuii 3akoH u Ilepuoanueckas cucrema
xuMuueckux 3naeMentoB J.M. MenneneeBa. CBssb
nepuoguueckoro 3akoHa U Ilepuonudeckoit
CHCTEMBI XAMAYECKUX AIIEMEHTOB
JA.N. MenneneeBa Cc  COBpPEMEHHOM  Teopuel
CTpOEHHSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHECHUS
CBOWCTB XMUMHYECKUX HIJIEMEHTOB M 00pa3yeMbIX
MU TPOCTHIX M CJOXHBIX BEIICCTB IO TPYyIMIaM H
nepruosaM. 3Ha4YCHHE IEPUOANYECKOTO 3aKOHAa B
Pa3BUTUH HAYKH /KOMOMHUD.YPOK/.

11 Tema 1.1. Teopernueckne OCHOBbI XUMMH 2 2 |OKO1 J1.1 Mertopt
CrtpoeHue BemiecTBa. XHMHUYECKas CBsI3b. Bumisl J12.1 aKTUBHU3ALIUHU
XHUMHYECKOH CBA3M (KOBAJEHTHAs HEMONSpHAs | OK 02 21 TPaJMIMOHHBIX
NOJIIpHasi, MOHHAs, MeTauindeckas). MexaHu3Mbl JIeKIIMOHHBIX
00pa3oBaHUs KOBAJCHTHOW XHMUYECKOH CBS3H 3aHATHHA
(oOMeHHBIH " JIOHOPHO-aKIETITOPHBIHA).

Bonoponnas CBSI3b. BajeHTHOCTB.
OneKTpooTpUaTeNbHOCTs. CTENEeHbh OKHCIICHUS.
VoHbI: KATHOHBI W AHHOHEI.

BemectBa MONEKYISPHOTO M HEMOIEKYJISPHOTO
CTpoeHHus. 3aKOH TOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel KpUCTAIIMYECKUX PEMETOK. 3aBHCUMOCTh
CBOICTBA BELIECTB  OT THUIA KPHUCTAJUINYECKOU
PEIIETKU. /KOMOUHUP.YPOK/.

12 Tema 1.1. Teopernueckune OCHOBbI XUMHH 2 2 |OKO01 J1.1 Mertonpt
[Honste o nucnepcHblx cucremax. McTuHHbIE U J12.1 AKTHUBU3ALMU
KOJUIOMIHEIE PacTBOPhL. MaccoBas JONs BelecTBa OK 02 21 TpaJMIHOHHBIX
B pacTBOpe. /KOMOUHUP.YPOK/. JleKMOHHBIX

OK 07 3aHATUN
Tema 1.1. TeopeTnueckue OCHOBBI XUMHH 2 2 |OKO01 J.1 Pabota B ManbIx
Jlabopamopnas paboma Ne7 IlpuroroBneHue J12.1 rpynmnax
cycneHsum kapOonaTa Kanbius /JIP/ OK 02 D1
Tema 1.1. TeopeTuyeckue OCHOBbI XMUMHU 2 2 |OKO01 JI1.1 PaboTta B Mambix
PacueTsl ¢ MCIIOIB30BaHUEM IOHATHUS «MACCOBas J12.1 rpynmnax
JI0JIs1 pacTBOpeHHoOTro BemtecTBay /I1P/ OK 02 o1

13 Tema 1.1. TeopeTnyeckue 0CHOBbI XUMMH 2 2 |OKO1 Metonbt
Knaccupukanus HEOPraHUYECKUX COCIUHEHUH. 11 aKTUBU3AIUU
Howmenxkmnatypa HEOPTaHUYECKHUX BEIIECTB. OK 02 J12.1 TPaJAUIIMOHHBIX
I'eneTnyeckas CBsI3b HEOPTaHUMYECKUX BEIIECTB, 21 JleKImoHHBIX
MIPUHAAJISKAIINX K Pa3INIHBIM KJIACCaM. 3aHATHIH
/KOMOUHUD.YPOK/.

Tema 1.1. TeopeTnyeckue 0CHOBbI XUMHMH 2 2 2 2 OK 01
Jlabopamopnas paboma Ne§
XUMHYECKHE CBOMCTBA OCHOBHBIX KIAacCOB OK 02

HEOpPTaHUYECKUX BEIIECTB — KHCIIOT.
3aKOHOMEPHOCTH B  H3MEHEHHMM  CBOICTB
MPOCTBHIX BEIIECTB, BOJAOPOJHBIX COEIUHEHUH,
BBICHIMX OKCHUJOB U THApOKCcUa0oB /JIP /




Tema 1.1. TeopeTuyeckue OCHOBbI XMMHH OK 01 JI1.1 Pabora B MasbIx
Jlabopamopunas paboma Ne8 JI2.1 rpymnmnax

XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB OK 02 D1

HEOPTaHWYECKUX BEHIECTB — OCHOBAaHUM.

3aKOHOMEPHOCTH B H3MEHCHHU CBOHCTB

MPOCTHIX BEIIECTB, BOJOPOIHBIX COETUHCHHH,

BBICIIUX OKCHIOB U THAPOKCHIOB /JIP/

Tema 1.1. TeopeTuyeckue OCHOBbI XMMMH OK 01 JI1.1 Pabora B MabIx

Jlabopamophas paboma Ne9 J12.1 rpymmax

XUMHUYECKHE CBOHCTBA OCHOBHBIX KIJIAaCCOB OK 02 )|

HEOPTaHUYECKUX BEIECTB - conei.

3aKOHOMEPHOCTH B HM3MEHCHHU CBOHCTB

MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHCHHH,

BBICHIMX OKCHJOB U THIpoKcuaos /JIP/

14 Tema 1.1. Teoperndyeckue OCHOBbI XUMHH OK 01 JI1.1 Metoas!
XuMuyeckas peakuus. Kiaccudukarms JI2.1 aKTUBU3ALUH
XUMHYECKHX peakUuii B HeopraHudeckoil  u OK 02 31 TPaAULHOHHBIX
OpraHNYecKoOd XHUMHUHU. 3aKOH COXpPaHEHHsI MacCChI JlekmoHHBIX
BEIIECTB, 3aKOH COXPaHEHUS W IIPEBpAICHUS 3aHATHI
SHEPTHH NPH XUMHUUECKUX PEAKIHSX .

/KOMOWHUD.YPOK/.

Tema 1.1. TeopeTuyeckue OCHOBbI XMMMH OK 01 J1.1 Pabota B MasbIx
[paktndeckas pabora «PacyeTsl Mo ypaBHEHUSIM J12.1 rpynmnax
XUMHYECKUX  peakuuil, B  TOM  uHcle OK 02 31

TepMOXUMHUYeCcKHe pacyeTs» / [1P/.

15 Tema 1.1. TeopernyecKkue 0CHOBbI XHMHH OK 01 J1.1 Metonast
CKopocCTh peakiiny, €€ 3aBUCUMOCTb OT Pa3IHUHBIX JI2.1 aKTUBU3AIUU
(dakTopoB. OOpaTumble peaknuH. XHUMUYECKOE OK 02 21 TpaJMIHOHHBIX
paBHOBecre. DaKTOPHI, BIUSIONME HA COCTOSHHE JlekuMoHHBIX
xumuueckoro papHosecus. [Tpunnun Jle Ilarense. 3aHATUH

/KOMOUHHD.YPOK/.
Tema 1.1. TeopeTuyeckue OCHOBbI XMMMH OK 01 J.1 Pabota B MasbIx
Jlabopamopuasa padoma Nel() BnusiHHE pa3HBIX JI2.1 rpymnmnax
(aKTOPOB Ha CKOPOCTH XMMUYECKUX peakiuii /JIP/ OK 02 21

16 Tema 1.1. Teopernueckue OCHOBbI XUMHH OK 01 J1.1 Mertonpt
OnekTpoauruyeckas auccounauus. CHlbHBIE H JI12.1 aKTUBU3AINU
cnabble 3nmekTponuthl. Cpela BOAHBIX PacTBOPOB OK 02 31 TPaJUIHOHHBIX
BEIIECTB:  KHUCTas, HEWTpaimpHas, IIEIOYHAs. JIeKIIMOHHBIX
Peaknuyu noHHOTO 0OMEHA. /KOMOWHUP.YPOK/. 3aHATHHA
Tema 1.1. Teopernyeckne 0CHOBbI XUMHH OK 01 J.1 Pabora B MabIx
Jlabopamopuas paboma Nell JI2.1 rpymnmnax
Tumer xuMmudeckux peaknuil. VccinenoBaHue OK 02 31
TUNOB (IO COCTaBy M KOJHUYECTBY MCXOIHBIX U
o0pa3yomuxcsd  BEmECTB) W IPHU3HAKOB
XUMHYECKUX peaknuit. /JIP/

17 Tema 1.1. Teoperndyeckne 0CHOBbI XUMHH OK 01 JI.1 Metoast
OKHCTUTENBEHO-BOCCTAHOBUTEIBHBIE peakuuu. JI2.1 aKTUBU3ALUU
/KOMOMHHD.yPOK/. OK 02 D1 TpaJMIHOHHBIX

JlexnoHHBIX
OK 04

3aHATHN




Pa3nen 2. Heopranuueckasi XuMust

21 1.2. Heopranmyeckass xummus Hemeraiibl 2 2 OK 01 JI1.1 MeTtonpl
[lonoxenne HemeramoB B llepuoanueckoit J12.1 aKTHUBHU3AINU
cucTeme XUMHUUYECKIX SIIEMEHTOB OK 02 1 TPaJUIHOHHBIX
JO.W. MenneneeBa W OCOOCHHOCTH CTPOCHHS JIeKITMOHHBIX
aroMoB. ®Dmu3nUUecKHe CBOWCTBA HEMETAJIOB. OK 04 3aHATHI
AJIOTPOTHS HEMETaILJIOB (Ha npuMepe
KHCJIOPOAa, cepsl, pocdopa U yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJLJIOB
(ramoreHoB, cephl, a3oTa, (ocdopa, yriepoaa u
KpEMHHs) W WX COCIAMHCHUH  (OKCHJIOB,
KHCJIOPOJACOCPKAIMUX  KHCJIOT, BOJOPOJIHBIX
coenunenui).lIpumenenue BaKHEUIINX
HEMETAJIJIOB U UX COCTMHEHUMN.

/KOMOWHUD.yPOK/.
1.2. Heoprannyeckasi XuMus 2 2 |[OKO01 JI1.1 PaboTa B MajbIx
Jlabopamopnass  paboma  Nel2  Peurenue 2.1 rpymmax
SKCIIEPMMEHTAIBHBIX 33/a4 110 TeMe HemeTams! OK 02 21
(KayecTBEHHbIE peakLUK Ha aHUOHBI) /JIP/

OK 04

22 1.2. Heopranuueckas XumMus MeTamibl. 2 2 OK 01 JI1.1 MeTtonpl
[Honoxenue metanios B [lepuoanyeckoii cucteme JI2.1 aKTUBU3AINU
XUMHMYecKHX ~ snemeHToB  JI.U. Menjeneesa. OK 02 €| TpaJMIHOHHBIX
OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JI0YCK JlexnoHHBIX
aToMOB MeTa/utoB. OOmHe hU3nIeCKUe CBOHCTBA OK 04 3aHATHI
MeETaJlIOB. CrtaBbl METaJLIOB.

ONEeKTPOXUMUIECKUH Pl HAIPSHKEHUN METaJlIOB.

Memannv Ha JlcenesHou dopoee.

/KOMOWHUP.YPOK/.

1.2. Heopranmyeckasi XuMus XUMHYCCKHC 2 2 OK 01 JI1.1 MeTtonpl
CBOWCTBA BXHEHIIINX METAJUIOB (HATPHI, KaIHH, J12.1 AKTHBH3AIIHA
KaIbLMi, MAarHui, alIOMUHMI, LMHK, XpoMm, OK 02 31 TPAJUIHOHHBIX
JKeJe30, MeJIb) ¥ KX COCTUHECHHM. JIeKIMOHHBIX
OOmmme  cmocoObl  TMONYyYSHHS  METaJUIOB. OK 04 3aHATHH
[IpuMeHeHHE METAJIOB B OBITY ¥ TEXHHUKE.

/KOMOHMHUD.yPOK/.

1.2. Heopranuveckasi XHMHs 2 2 |OKO01 J1.1 Pabora B MabIx
Jlabopamopnas paboma Nel 3 J2.1 rpymmax
PellleHre 3KCIEpUMEHTANbHBIX 33724 [0 TeMe OK 02 31

MeTtamisl  (Ka4eCTBEHHBIC PEAKIIMH HA KATUOHBI OK 04

metamion) /JIP/




24 1.3. Xumus ¥ :KH3Hb. 2 2 |OKO0l JI1.1 MeTtoabl

Ponp xuMmum B o0ecmedYeHMH JKOJIOTHYECKOM, J12.1 aKTHUBHU3AIUN
SHEPreTHYecKO M THIIEBOH 0€30MacHOCTH, OK 02 21 TPaAUIHOHHBIX
pa3BUTHM MeAuuHbL [lOHsATHE O Hay4YHBIX JlekunoHHBIX
METO/aX TO3HAHUS BEUIECTB W XUMHUYECKUX OK 07 3aHATHI
peakuui.

[pencrapnerns 06 OOMMX HAYYHBIX MPHUHITUIIAX

MIPOMBITNILICHHOTO MOJTyYECHHS BayKHEHIITHX

BEILIECTB.

YenoBek B MHpPE BEIIECTB M MaTCpPHUAIIOB:

Ba)KHEHUTIIHE CTPOUTENIEHBIC MaTepHaIbI,

KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKH, CTEKIIO,
KepaMHKa, MaTepHalbl  JUI1  DJICKTPOHHKH,
HaHOMAaTEepPHAJIBl, OPraHUYECKUEe U MHHEpajbHbIC
yIoOpeHusI.

XuMusT M 370pOBbE  UENOBEKa:  IpaBHIiIa

UCIMOJIb30BAHMS  JIEKAPCTBEHHBIX  IPEIaparoB,
npaBmiIa 6e30macHoOro HCIIOJIb30BaHHUS
mpenaparoB OBITOBOM XHMHH B TIOBCEIHEBHOM
XKU3HH.  Bosoeiicmeue  3#cene3no00poACHO20
MPAHCROPMA HA 300P08be HeN06eKd.
/KOMOHMHUD.yPOK/.

5. OLIEHOYHBIE MATEPHAJIBI JJIsI IPOBEJAEHUS IPOMEKYTOUYHOMN ATTECTALIAA

Pa3MemeH B [IPUJIO’KCHUH

6. YYHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JUCIUIIJIMHBI (MJIK, IIM)

6.1. Pexomengyemas JiuTepatypa

6.1.1. IlepeuyeHb OCHOBHOI1 TUTEPATYPBI, He0OX0AUMOii 1151 ocBoeHus qucuumInusl (MK, IIM)

JI1.1 Tnunka, HJI. O6mias xumus : yuebHoe nocooue ains CITO — Mocksa: KnoPyc, 2020

6.1.2. IlepeyeHb JOMOTHUTENLHOI JUTEPATYPbI, He00X0AMMOIi 1151 ocBoenus qucuumnnasl (MK, IIM)

JI2.1 Tabpuensn, O.C. EcrectBo3nanne. Xumus. YueOHuk.-Mockpa: Akagemnst,2019

6.2. Ilepeuens pecypcoB HHPOPMANMOHHO-TEJJEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT", HE00XOAMMBIX /I 0CBOECHUS
aucoumnabl (MK, TIM)

D1  |[nunka,H.JI. O6mias xumus|[ DnekTpoHHbId pecype]: yaeonoe mocodue / H.JI. Tnuuka. — |www.BOOK.ru
Mocksa : KnoPyc, 2019. — 748 c.

6.3. ITepeuenb HHGOPMAMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NMPH OCYIeCTBJIEHHH 00pa30BaTeJILHOIO Npolecca no
aucuumiaude (MK, IIM), Bkiaouasi nepeyeHb NPOrpaMMHOro odecrnevyeHusi U MHGOPMAaIMOHHBIX CIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

6.3.1 [lepeyenb MporpaMMHOro odecrevdeHust

Windows XP - OnepaurnonHnas cucrema, . 46107380

Anrusupyc Kaspersky Endpoint Security s 6usHeca — Pacumpennsiii Russian Edition - AutuBupycHas 3amuTa, KOHTpakT 469
JIBI'YIIC

Free Conference Call (cBoOoHas THIICH3M)

Zoom (cBoOOIHAs TULEH3US)

6.3.2 Tlepevyens HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. ONMCAHUE MATEPHUAJIbHO-TEXHUYECKOW BA3bl, HEOBXOJIUMOM JJ151 OCYIIECTBJIEHUS
OBPA30OBATEJIBHOI'O NTPOIIECCA IO JTUCHUIIJIMHE (MK, TIM)

Aynurtopust Hasznauenne | OcHarenne




(IpumMKT
CIIO)
Aynuropus Ne
414 Kabuner

XUMHHU

YueOHas ayAuTOpUs AT IPOBEICHUS 3aHATUI
JIEKIHOHHOTO THUMA, MPaKTUYECKUX 3aHATHH,
TPYNIIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTAILHH,
TEKYILETO KOHTPOJIS ¥ IPOMEKYTOTHON
aTTECTAllUH, a TAKKE JUI1 CAMOCTOSITEIbHON
paboTh

Jlocka aynuTopHas; KOMIUIEKT y4eOHOM

MeOeIH, CTOJI ITPEeNoaaBaTelIs;

Kommsrotep Intel(R) Core(TM) i3-3210 CPU@

3.20GHz/2GB/500Ghb/DVD-RW/;

Mownurop Acer 19;

Mynerumenna npoekrop Nec V300X;IIpoekunoHHbIH

9KpaH;

Tabmuusl: «Ilepuoguueckas cucTeMa XMMUYECKUX

3JIEMEHTOBY; «PacTBOPUMOCTbCONEH, KUCIOT, OCHOBaHUI»;

IIpenenbHbIe YIIIEBOAOPOIBI

Crennel: Th npu pabote B XumMuueckoi

naboparopuu; [IpenenbHbIe yriaeBo10poabl;

CrpoeHne paCTUTEIEHON 1 JKHBOTHOMKIICTKH;

CraHgapTHBIC 3IEKTPOIHbIE TOTCHIIHAIBI HEKOTOPBIX

METaJJIOB;

akBagucTisATop [13-4; mkad A peakTHBOB,;
Ha0OpPHI PEaKTHUBOB; HAOOP MOJIEIIEH MOJICKYJT




8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCA 11O OCBOEHUIO AU CHUIIJIMHBI (MK, ITM)

Jlexuus. [Tocenienne u akTHBHAs paboOTa CTY/ACHTA Ha JIEKIIMU TIO3BOJISIET C(HOPMHUPOBATH 0A30BBIE TEOPETUUECKUE MTOHATHS 11O
JVCIUIUINHE, OBJIAaJIETh OOIIEH JTOTHKOI HOCTPOSHNUS AUCLHMIUIMHEL, YCBOUThH 3aKOHOMEPHOCTH M TEHICHIMH, KOTOPBIE PACKPBIBAIOTCS
B IJaHHOM aucuuIivHe. [Ipu 3TOM CTyIeHTy peKOMEHayeTcsl ObITh JOCTATOYHO BHUMATEJIBHBIM Ha JIEKIMH, CTPEMHUTHCS K TOHUMAHUIO
OCHOBHBIX ITOJIOKEHHH JIEKINH, a IIPU ONpPeIeTIeHHBIX TPYIHOCTAX U BOIIPOCAX, CBOEBPEMEHHO 00pamIaThCs K MPEnoAaBaTeio 3a
MOSICHEHUSIMH, YTOUHEHUSIMU WJIHM TIPU TUCKYCCUOHHOCTH paccMaTprBaeMbIX BOIpocoB. PaboTa Hasl MaTepualiaMy JEKIHUU BO
BHEayJUTOPHOE BpeMs Iperoaraet 6ojee rryookoe pacCMOTPEHHE BOIIPOCOB TEMBI C YIETOM TOTO, YTO Ha JEKIIMH HEBO3MOYKHO
MIOJIHO OCBETUTH BCE BOIIPOCHI TeMBI. J[11s riry00Koi MpopaOboTKH TEMBbI CTYJIEHT JOJDKEH:

a) BHIMATEJIFHO MTPOYUTATH JIEKIHIO (BO3MOKHO HECKOJIBKO Pa3);

0) paccMOTpeTh BOIPOCHI TEMbI WJIM MPOOJIEMBI 110 UMEIOIIEHCs yueOHOM, y4eOHO-MEeTOINUECKOH JIUTepaType, 03HAKOMUTHCS C
MOJIXOJITAMH TI0 JJAHHOW TeMe, KOTOPhIE CYIIECTBYIOT B COBPEMEHHOM HAYYHOM JIuTepaType (IoCMOTpeTh MOHOTpaduu, CTaThbU B
JKypHaJlax, TEe3UCHl HAyYHBIX JOKJIAJIOB ¥ BBICTYIJICHHUH).

M3yuas TeMy B TEOPETHYECKOM acIeKTe, CTYIEHT MOKET IT0JIb30BATHCS KaK JIUTEPaTypoil OMOIMOTEKH YHUBEPCUTETA, TaK U
UCIIOIb30BATh JIEKTPOHHbIE M VIHTepHET-pecypCEhl.

JlabopaTopHoe 3ausTue. ITocemmenue u paborta cTyAeHTa Ha JaOOPATOPHOM 3aHATUU MO3BOJISIET B [IPOLIECCE BHINOIHEHUS
9KCIIEPUMEHTA, HAOIIOJCHUSI WK OTIBITA U €T0 IMOCIEAYIONIET0 KOJUIEKTUBHOTO 00CYKICHUS PE3yIIbTaTOB IIy0)Ke YCBOUTH
TEOPETUYECKHUE MOJIOKEHHUS, C(DOPMUPOBATH OTAEIbHBIC IPAKTHUECKHE YMECHUS U HABBIKU, HAYYUTHCS PABUILHO 00OOCHOBBIBATH
METOJUKY BBIITOJHEHHS PACueTOB, Y€TKO H IIOCIIE0BATEIFHO MPOBOAUTH ASHCTBUS U PACUETHI, ()OPMYITHPOBATEH BEIBOJIBI H
npeioxeHus. PaboTa Ha 1a60paTOpHOM 3aHATHU JJa€T BO3MOXKHOCTb CTY/I€HTY BCECTOPOHHE U3YUUTh JUCHUIUINHY U IIOATOTOBUTHCS
JUISL CAMOCTOATENBHON paboThl. B mporiecce BEIMONHEHNS ayJUTOPHBIX MPAKTHIECKUX PadOT CTYIEHT IIOATBEPKAAET IIOTyIeHHEIE
3HAHUS, YMEHUS U HABBIKH.

IpakTryeckoe 3ansTre. [Ipy MOArOTOBKE K MPaKTHIESCKUM 3aHITHSIM CTYJICHTaM PEKOMEHAYETCSI BHUMATEIbHO 03HAKOMHTHCS C
TEMaTHUKOH MPaKTUYECKOTO 3aHITHUS, IPOYECTh KOHCIIEKT JIKI[UH 10 TeME, H3Y4YUTh PEKOMEHIOBAHHYIO JINTEPATYPy, COCTABUTH
KpaTKUH IJTaH OTBETa Ha KaXKBIH BOIPOC MIPAKTHIECKOTO 3aHITHSL, IPOBEPHUTH CBOW 3HAHUS, OTBEYAs! HA BOIPOCHI JUIS CAMOIIPOBEPKH,
€CIIM BCTPETSTCS. HE3HAKOMbIE TEPMUHBI, 0053aTeIbHO 00OPaTUTHCS K CJIOBApIO U 3aUKCUPOBATh UX B TETPAIU.

TIpoBenenue yueGHOTO Mpolecca MOKET OBbITh OPraHU30BaHo ¢ ucronb3oBanueM DMOC yHuBepcutera u B IUPOBOit cpezie (Tpymibl
B COIL[MAJIbHBIX CETAX, JICKTPOHHAS [T0YTa, BUAEOCBA3b U JIp. IAaTPopmbl). YueOHsle 3ansaTus ¢ npumenernneM JJOT npoxonsr B
COOTBETCTBHH C YTBEPXKICHHBIM paciicanueM. TeKyIinii KOHTPOJIb U MPOMEKYTOUYHAS ATTECTAIHs 00YUAIOIIUXCS MOXKET
MpOBOIUTHCSA ¢ mpuMeHeHneM JJOT.
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1. Onucanue noka3areJiell, KpUTepHeB M IIKAJ OLlCHUBAHNUSA Pe3yJIbTATOB.

1.1. TTokazaTenu u kputepuu oneHuBanus pe3yiapraroB OK 01, OK 02, OK 04, OK 07, TIK 2.1.

OOBEKT OLIEHKH

YpoBHU c(HhOPMHUPOBAHHOCTH PE3YIHTATOB

Kpurepuii oneHnBanust
pe3yabTaTOB OOyUCHHUS

OOyuaromnmiics

Huskuil ypoBeHb
Iloporosslii ypoBeHb
IloBbIlIEHHBIN YPOBEHD
BoIcoKkuil ypoBEHb

YpoBeHb pe3ybTaTOB 00yUCHHS
He HUKe OPOroBoro

1.2. IlIxamnsl OLleHUBAHUSA PE3yJILTATOB TIPH caue 3a4eTa.

JocTurHyThIit
YPOBEHB

pesynbTara
00yueHUs

XapakTepucTHKa YPOBHS CHOPMUPOBAHHOCTH
pe3yJIbTaToB

[IIxana oneHUBaHUS
3a4yeTra

Huzkuii
YpOBCHB

OO0y4aromuics:

-00HapyXuJ npoOesbl B 3HAHUSX OCHOBHOTO Y4€OHO-POrPaMMHOIO
MarepHana;

-JIOIYCTHJI NPUHIMITHAIBHBIE OIIMOKH B BEIIIOTHEHUH 3aJaHUH,
NPEeIyCMOTPEHHBIX IPOTPaMMON;

-HE MOXKET IIPOJOJDKUTE O0YUCHHE WIIH IPHCTYIUTh K
npoecCHOHANBHON NEeATeIBHOCTH [0 OKOHYaHUH IIPOTpaMMBl  0e3
JIOTIOJTHUTENBHBIX 3aHTHI 10 COOTBETCTBYIOIIEH JUCIUIUIMHE.

HeynosneTBopurensHO

[Toporossrit
YpOBEHb

OO0y4aromuiics:

-00Hapy»XuJI 3HaHHE OCHOBHOT'O y4eOHO-IIPOrpaMMHOT0 Marepuaa B
00BEMe, HEOOXOAMMOM IS AaJbHEHIIeH yaeOHOH U MpeacTosIen
npodeccnoHambHON eI TeIbHOCTH;

-CIIPABJISIETCS C BBIIIOJHEHUEM 3a/laHul, IPEAYCMOTPEHHBIX IIPOTPaMMON;

-3HAKOM C OCHOBHOH JINTEPATYpOH, pEKOMEHI0BaHHOU paboyeit
MPOTPaMMOI TUCIUTUINHEL;

-IOTTYCTHJI HETOYHOCTH B OTBETE HAa BOMPOCHI M MIPH BBITOIHCHUN
3aJaHui 0 y4eOHO-TIPOrpaMMHOMY MaTepHaly, HO o0JagaeT
HEOOXOTUMBIMH 3HAHUSAMH JUTS UX YCTPaHSHHS O] PyKOBOICTBOM
npernojaBaTens.

Y I0BIETBOPUTENBHO

TToBBIIIEHHBIN
YPOBEHb

OOyuarommiics:

- 0OHApPYKWII TTOJTHOE 3HAHUE YIeOHO-TIPOTPaMMHOTO MaTepHaa;

-YCIEIUIHO BBIMTOIHII 3aIaHUsI, IPEIYCMOTPEHHBIC MPOrPaMMON;

-YCBOWJI OCHOBHYIO JIUTEPATYPY, PCKOMEHIOBAHHYIO paboueit
POTPaMMO#l JTUCITUTUTHHEI;

-II0Ka3aJl CHCTEMATHYECKUI XapakTep 3HaHUH y4eOHO-ITPOrPaMMHOTO
marepurana,

-CIIOCOOCH K CaMOCTOSITEIbHOMY TIOMOJTHEHUIO 3HAHHUH IO
Y4eOHO-TIPOrPaMMHOMY MaTepHany ¥ OOHOBICHHIO B X0/I¢ AaTbHEUIIeH
y4eOHO# paboThI ¥ IPO(PECCHOHANBHON eI TEHHOCTH.

Xopouio

Bricokwmii
YpOBEHb

OO0y4aronuiics:

-00Hapy»XHJI BCECTOPOHHHE, CHCTEMaTHYECKNE U TITyOOKHe 3HaHUS
y4eOHO-TIPOrpaMMHOT0 MaTepuana;

-yMeeT CBOOOHO BBINIOIHATH 3aJaHusl, TIPEyCMOTPEHHBIE IPOrPaMMON;

-03HAKOMMIJICS C JOTIOJIHUTEIbHON IUTEPATYPOK;

-YCBOMJI B3aUMOCBA3b OCHOBHBIX MMOHATHI JUCHUININH U UX 3HAUYCHHUC 1A
nproOpeTeHus mpodeccuu;

-TIPOSIBUJI TBOPUYECKUE CTIOCOOHOCTH B TOHUMAaHUH Y4€OHO-TTPOTPAMMHOTO
MaTepHaa.

OTan4HO

1.3. Onmucanune mIkaa OLEHNBAHUSA

PesynbraTsl 00y4aromierocst OLEeHUBAIOTCS CIIETYIOIIMM 00pa3oM:

ITnanupyemsl
I ypoBEeHb

pe3yabTaToB
OCBOEHHS

ConeprkaHue IIKaIbl OLEHUBAHUS
JIOCTHTHYTOTO YPOBHS pe3yJIbTaTa 00y4eHUsI

HeyHOBHGTBopI/ITCHI)

HO YZIOBJ'IGTBOpI/ITeHLHO

Xoporo

OTIN4YHO




b HaJWYHC 3HAHUH
MIpH pEIICHUN

HaJIM4yue 3HaHUi npu

MIPUMEHEHUIO 3HAHUI
MIPU PELICHUH 3alaHuiH,

He 3aureno 3ayTeHo 3a4uTeHo 3a4yTeHo
. OOyuaronuics
Hecmoco6HocTh . OO6ygaronuiicst i
S OO6ygaromuiics IEMOHCTPUPYET JIEMOHCTPHUPYET
i CrocoOeH pPHpY CIOCOOHOCTH K
CaMOCTOSITEILHO CIIOCOOHOCTB K
CaMOCTOSITENBHO CaMOCTOSATEILHOMY
MPOJICMOHCTPHPOBAT CaMOCTOSTEILHOMY 2
MPOJIEMOHCTPUPOBATD MIPUMEHEHHIO 3HAHUI B

BEIOOpE criocoba

IO HCIOJIb30BaHHUIO
METOJIOB OCBOCHHUS
yueOHOit
JIMCIUTITHHBIL.

3aJ]aHUH B [TOJIHOM
COOTBETCTBUU C
00pas1oM, JTaHHBIM
MperoIaBaTesIeM.

KOTOpBIE IIPEICTaBIIsII

IpenojasaTeilb, U Ipu

€ro KOHCYJIbTaTUBHOU
HNOAJEPIKKE B YACTH

COBPEMEHHBIX POOIIEM.

3HaTh . pEeLIeHUH 3a1aHuiH, peLIeHus] HEM3BECTHBIX
3aJJaHu#, KOTOpbIe AQHAJIOTUYHBIX TEM,
KOTOpBIE OBUTN WM HECTAHJIAPTHBIX
OBLTH IIPEACTABIICHBI KOTOpBIE IPECTABIISII .
MIPEACTaBIICHBI 3aJJaHui U Ipu
IpernoaBaTeieM Npeno/aBaTelib, U IpH .
TIpernoaaBaTeieM . KOHCYJIbTaTUBHOMN
BMeCTe ¢ 00pa3LoM €ro KOHCYJbTaTHBHOU
BMeCTe ¢ 00pa3LoM ux HOAJIEPIKKE B YaCTH
UX pEIIeHHUSI. MOJJIEPIKKE B YaCTH
pelLIeHHs. MEXIUCIUIUTHAPHBIX
COBPEMEHHBIX IPOOIIEM. .
CBsI3eil.
. OO0yuaronuiics
Obyuarommiics i
o JEMOHCTPHPYET
Obyuarommiics MIPOAEMOHCTPUPYET
OtcyTcTBHE Y CaMOCTOSITENIBHOE
JIeMOHCTPHUPYET CaMOCTOSATEIBHOE .
o0ygaronierocs . NpUMEHEHHE YMEHUIT
CaMOCTOSITETIBHOCTD B NPUMCHEHHE YMCHUH
CaMOCTOSTEILHOCTH B . . pELICHHS] HEM3BECTHBIX
. | TpuUMeHeHWW yMEHUH peLICHHUS 3aTaHHi,
NMPUMEHCHUN YMCHUUN NI HCCTAaHAAPTHBIX
Y™mers pemeHus yueOHbIX aHAJIOTUYHBIX TEM,

3a/laHui ¥ IpU
KOHCYJIbTATUBHOM
HOJEPIKKE
IpenojasaTells B 4aCTH
MEXAUCLUIIIIMHAPHBIX
CBA3EH.

2. [lepeueHb BONIPOCOB K 3aueTy (2 ceMecTp)

2.1 Bompocs! k 3aueTy (2 cemectp):

©CoNoOA~LNE

MK 2.1
19.
20.
21.
22.
23.
K 2.1
24,

UYro Ha3bIBaeTCs ajkaHamu, oOimas Gpopmyna ankanos. OK 01, OK 02, OK 04, TIK 2.1
Yro Takoe ankeHsl, o0mias ¢popmyna ankenos. OK 01, OK 02, OK 04, TIK 2.1

Yro Takoe ankuHbI, 0011as popmyna ankuaoB. OK 01, OK 02, OK 04, TTK 2.1

UYro Takoe cnupThl, obmas ¢popmyina cnuproB. OK 01, OK 02, OK 04, TIK 2.1
UYro takoe anpaerupl, oomas Gopmyna amsaerugos. OK 01, OK 02, OK 04, TIK 2.1

Uro Takoe kKapOOHOBBIE KUCIOTHI, 00mIas hopmymna kapooroBex kucior. OK 01, OK 02, OK 04, [1K 2.1
Uro takoe 3¢upsl, obdmas ¢popmyia a¢upos. OK 01, OK 02, OK 04, [1K 2.1
Uro takoe xupsI, oomas Gopmyna xxupoB. OK 01, OK 02, OK 04, [1K 2.1

Uro takoe yrieBoasl, o0mas ¢popmyna yriaesogos. OK 01, OK 02, OK 04, TIK 2.1

Urto oTHOCHUTCS K MOHOCaxapuaaM, aAucaxapuaam, noaucaxapugam. OK 01, OK 02, OK 04, I1K 2.1
KaxoBa pyHKIMS IITI0K03bI, Kpaxmaia, IIIHUKoreHa, neunonossl, xutuaa. OK 01, OK 02, OK 04, TIK 2.1

YT0 Takoe aMHUHBI.

Hammcats popmyny tpumetmnamus. OK 01, OK 02, OK 04, T1K 2.1

Urto Takoe nepBUYHBIE aMHHBI, BTOpUYHbIe 1 TpetndHble. OK 01, OK 02, OK 04, TIK 2.1
UTto Takoe aMHHOKHUCIIOTHI, 0bmmast popmyna amuHokucnor. OK 01, OK 02, OK 04, T1K 2.1

Yro Takoe OCHOBHBEIC, HeﬁT‘paJ’leBIe " KHCJIBIC aMHHOKHMCIIOTBHI.

OK 01, OK 02, OK 04, TIK 2.1

Urto Takoe 6enku, CTpYKTypbl OenkoBoit mosekyasr. OK 01, OK 02, OK 04, TIK 2.1
Uro Takoe qeHaTyparus, peHatypaius Oenka. Bugsr 6enkos. OK 01, OK 02, OK 04, I1K 2.1

YTO TaKO€ YIJIEBOAOPO/IbI, YIIIEBOJOPOIHBINA paauKal, Npou3Boansie yriesogopoaos. OK 01, OK 02, OK 04,

YTO TaKO€ U30MephI, ToMoJiory, romoiornueckuit psg. OK 01, OK 02, OK 04, I1K 2.1

CKOJIBKH BaJICHTEH yIiiepo B yriesoaopoaax u nouemy. OK 01, OK 02, OK 04, TIK 2.1

HamucaTh (GOPMYIIBI HUTPOTPYHIIEI, Cyab(orpymmsl, amuHorpymnmsl. OK 01, OK 02, OK 04, T1K 2.1
Kaxoii Tum rubpuanzanuy y ajJkaHoB, alikeHoB, amkuaoB. OK 01, OK 02, OK 04, TIK 2.1

Urto Takoe peakiys HelTpanu3amuu, stepeduxarnum, cynshupoanus, HutpoBanus. OK 01, OK 02, OK 04,

UTto Takoe peakiuu THAPUPOBAHNS, THIPATAINN, TaJOTeHUpOoBaHus, ruaporagoreHuposanus. OK 01, OK 02,

OK 04,1IK 2.1

25. TlepeuncinTh KaueCTBEHHBIC PEAKLMH JUIsl albJErH/0B, 3anucarh ypaBHeHus peakunii. OK 01, OK 02, OK 04,

MK 2.1

26. ®dopmyia STHIEHA, AllETUIICHA, STaHOJA, MyPaBbHHON KHCJIOTHI, yKCYCHON KHCIOTHL. Kak Ha3biBaeTcs
KHUCJIOTHBII 0CTaTOK MypaBbUHOM KHCIOTHI, YkcycHOI kucioTsl OK 01, OK 02, OK 04, TIK 2.1

27. ®dopmyia rimieprHa yKCYCHOM KUCIOTHI, hopmannHa, stmieHriukois. OK 01, OK 02, OK 04, TIK 2.1

28. ®dopmyna 6enzona, penoina, annanna. OK 01, OK 02, OK 04, [1K 2.1

29. Yro Takoe moJaMMepbl, MOHOMEpHI, Buabl moaumepoB. OK 01, OK 02, OK 04, TIK 2.1

30. CdopmynupoBaTh OCHOBHBIC MMOJIOKeHHs Teopun bytaeposa. OK 01, TTK 2.1
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YTto oTHOCHUTCS K a30TCcoACpKAIIUM COCTUHCHUAM. CKOJIbKH BAJICHTCH a30T B 3THX COCONHCHHUAX, 3aITUCATh

dhopmyry amurorpynmel. OK 01, OK 02, OK 04, TIK 2.1

32.
33.
34.
35.
36.

Urto Takoe kapOOKCHIIbHAS TPYIINA, U3 Yer0 OHA COCTOMT, 3amucath popmyiry. OK 01, OK 02, OK 04, TIK 2.1
UT0 Takoe CKOPOCTh XMMHUYECKUX PEakInii B TOMOTeHHOM 1 reteporenHoi cpenax. OK 01, OK 02, TIK 2.1
Coopmymuposats npuamum Jle Hlarexse. OK 01, OK 02, TTK 2.1

IIpaBuno MOpkoBHUKOBa, pasuio 3aiiiiesa. OK 01, OK 02, OK 04, TIK 2.1

Uro Takoe pactBopbl. Tumsl pactBopoB. Buasl konnentpanuii. OK 01, OK 02, OK 07, I1K 2.1

2.2 3apmaunm k 3a4ery (2 cemecTp):

1.

2.
3.

CocTaBuTh (POPMYJIBI AMHHOB: TPHATHIAMHUH, TUMETHINPONHIaMuH, MeTHdTHANponuiaamMud. OK 01, OK 02,
OK 04, TIK 2.1

Hanmcats m3omepsr st C5H13N. OK 01, OK 02, OK 04, 1K 2.1

CocraButh popmynsl amuHOB B amuHOKHCIOT: OK 01, OK 02, OK 04, I1IK 2.1

2-aMHHO-TEKCaHOBas KHCJIOTA, 3,3-1nMeTi-4 aMHHO-TICHTAaHOBAs KUCIIOTA, TPUITIIAMIH.

4,

5.
6.
7.

Hanwmcats ypaBHeHUs peakuuii cyiabpupoBanus u HUTpoBaHus (1o Konosanosy) 2-metuin-niponana. Ha3Bats
mpoaykTsel. OK 01, OK 02, OK 04, TIK 2.1

Kak MoHO momyuuts 2,6 — TMMETHI-TENTaH , Ucnofb3ys peakuuio A.Bropma? OK 01, OK 02, OK 04, IIK 2.1
Hanucats peakuunto HuTpoBaHus OyraHa, HazBaTh npoaykt. OK 01, OK 02, OK 04, TIK 2.1

Hamucats ypaBHeHUs peakuuii monydeHus rekcana uz YB: OK 01, OK 02, OK 04, IIK 2.1

CH; - CH, — CH,Br

8.

Hamucates popmynst coeannennit: OK 01, OK 02, OK 04, TIK 2.1

A) 2,2 — qumetnn OyTaHOBAs KHCIOTA
b) 3,4-mumeTnir-4 mponuiI-reKcaHaib

9.

Hanmcats ¢popmyisr coequaenuii: OK 01, OK 02, OK 04, T1K 2.1

A) 4- HUTpO-OyTaHOBAs KUCIIOTA
B) 3-meTmin-4-nponuin-okTaHOBasT KACIIOTa

10

11

12.

13.
14.
15.
16.
17.

18.

. BrIpazure B npolieHTax KOHIEHTPALUIO pacTBOpa, conepxauiero B 280 r Boas! 40r caxapa? OK 01, OK 02,
OK 07, IIK 2.1

. Cmemranu 300r 20% pactBopa u S00r 40% pactBopa xiopuaa HaTpus. Uemy paBHa NPOICHTHAsS

KOHIIEHTpalus nosyuyeHHoro pacreopa? OK 01, OK 02, OK 07, I1K 2.1

B Boze maccoit 1000r pacTBopiiiu cyiib(haT Kaaus KOJMYSCTBOM BEIIECTBA 2 MOJIb. BBIUHCIUTE MACCOBYIO

noio pactBoperHoro Bemiectsa? OK 01, OK 02, OK 07, TIK 2.1

Hanmcats Gpopmyiry yrcycHosTHIIOBOTO 3hupa (3tmmanerar) OK 01, OK 02, OK 04, I1K 2.1

Hanmcats Gpopmyiry MypaBsuHOITHIOBOTO 3dupa (3TImndopmuar) OK 01, OK 02, OK 04, TIK 2.1

Hanwmcates Gpopmyiry MacissHOSTHIIOBOTO 3¢dupa (3Trndytupar) OK 01, OK 02, OK 04, TTK 2.1

Kax M0oxHO noay4yuTs 2,6 — AMMETWII-TeNTaH , ucnoib3ys peakuno A.Bropua? OK 01, OK 02, OK 04, TIK 2.1

Hammcats ypaBHeHUs peakiuii cynbhupoBanus 1 HUTpoBaHus (o Konosanoy) 2-metnn-niponana. Hassate

nponyktsl. OK 01, OK 02, OK 04, TIK 2.1

Hanwmcats Gpopmyier cnegyronmx coennnernii: OK 01, OK 02, OK 04, TIK 2.1

a) 3-0poM-2-XJI0p-TIeHTaH
B) 2,8-IMMETHUII-HOHAH

19

. W13 700 r 60% - Hoit cepHOit kucioThl BhinapuBanueM yaanmwiu 200r Bozbl. UeMy paBHa MpOLEHTHAsS
KOHIIeHTpanus octapierocs pacrsopa? OK 01, OK 02, OK 07, IIK 2.1

3. TecroBble 3aganns. OueHKa 10 pe3yJIbTaTaM TeCTHPOBaHMS.

3.1. IlpumepHbIe 3ajaHust TeCTa

Nel. Conu numus, umeiowue popmyant Li,SOg, LisS, Li,SO,, nasvisaromesOx 01, 1IK 2.1
1) cymsdar, cynshut, cyapdun 2) cynbdur, cynsbhun, cyapdar
3) cynbdur, cynsdat, Cyapux 4) cynedun, cynsdhur, cyiapdar

No2. Bewecmeo
1) ocHOBaHKE

Ne3. Vpasuenue

CuSO,—omo OK 01, IIK 2.1
2) okcuna 3) KHCTIOTHBI 4) conb

peaxyuu oomena —smo OK 01, OK 04

1) 2H,S + SO, = 3S + 2H,0
2) 2Al + 6H* = 2A1**+ 3H,
3) Ca +2H,0 = Ca*"+ H, + 20H 4)CuS0O4+2NaOH=Cu(OH),+Na,SO,

Nod. Dnemenm, amomvl KOMOPO2O UMeEIOM 8 mpembem IAEKMPOHHOM Cloe 08a daeKkmpona, - smo OK 01, OK 02

1) Mg

2) Pb 3)Se 4) Cr.

No5. Oxucaumenvho - goccmanosumenvhas peakyus npouszotoem medxncoy eewyecmeamuOK 01

1) Fen H2804

2) Fe,03 u HNO;3

3) Fe,0; n HCI 4) FeO u HCI



No6. Peaxyus obmena, 8 pesyibmane KOmopou oopazyemcst 0cadok - amo peaxyus medicoy OK 01, OK 04
1) xJIOpUIOM MarHusi ¥ TUAPOKCUIOM HATPHS

2) cynb(}aTom Kanust ¥ XJIOPHUIOM aTIOMUAHUS

3)xapOOHATOM HATPHS M COJITHOM KUCIIOTON

4)cepHOii KUCTIOTON U HUTPATOM MEAU

Ne7. Maccosast dons kuciopooa 6 cynvgpame antomunusi pasnaOK 01, OK 02, OK 07, IIK 2.1

1) 47%
2) 12,8%
3) 56,1%
4) 16%

Ne8. B omauuue om cynegpama nampus cyiepam meou peacupyem ¢ OK 01, OK 02, IIK 2.1
1) THAPOKCHUIIOM MarHus

2) xJopuIoM Oapwust

3) HUTPATOM KaJbIIHs

4) TUAPOKCHUIOM KaJHsI

Ne9

KoBanenTtHas HenonapHas cBa3b umeercs B OK 01
1) momekyse BombI

2) MOIeKyJie XJIOpHaa MeIH

3) Momnekyiie BOIopoaa

4) MoJeKyJie OKCHIA KaJIHs

No /0. Cunvroim snexkmpoaumonm siensiemes OK 01, OK 04
1) yromsHas KMCIOTa

2) CcepOBOMOPOIHAS KHCIIOTA

3) cepHas KuciIOTa

4) caxaposa

Nell. B ypasnenuu peakyuu mexicoy MacHuem u COJSIHOU KUCIOMOU OMHOWeEHUE KOIPPUyueHmoes neped Gpopmyiamu MazHus u
xucaiomul pasno OK 01

1) 1:3 2) 11 3) 1:2 4) 6:1
Nel2. Oxcuowvr memannos —smo OK 01, IIK 2.1
1) CuO, Ca0, Fe,03 2) Si0,, SO3, NO,
3) Mn,0O4, P,0s, SO4 4) Cl,04, CO,, N,O5
Nel3. K kucromuoim u coomeemcmeenno ocHosubim okcuoam omuocamceaOK 01, IIK 2.1
1) COmu Nago 3) A|203 u P205
2) CO,uMgO 4) SO3u ZnO
H,0 S0,
Nol4. B cxeme npespawenuti Ba — X, —  X;6ewyecmeamu "X," u "X," aensiomes coomsememaenno OK 01, OK 02, TIK 2.1
1) Ba(OH), u BaSO, 3) Ba(OH), u BaSO;
2) BaO u BaSO, 4) BaO u BaSO;

Nels. I1o namb 21eKmpoHO8 HA BHewHeM IIeKMPOHHOM Cl0e HAXOOUMCS 8 AMoMe KadHco020 uz xumuieckux snemenmos OK 01,
OK 02

1) Be, B, Li 3) C, Si, Al
2) As, Se, Br 4) N, P, As
Nel6. Ocywecmeums npespawenue Pb(NOs), PbS MOACHO_GNOMOUJbIO OK 01, OK 02, [IK 2.1

1) cynbbuna HaTpus
2) cynburta Kaaus

3) CepHHCTOH KHCIOTHI
4) okcuga cepsi (1V)

Nel7. Obwem 600opoda (1.y.), Heobxo00umblll 0151 B0CCmaHosienus Jucene3a uz okcuoa scenesa (1) maccoui 80 ke, pasen
1. OK 01
a)56.3 6)33.6 B)I11.2 1)14.2

Nel8. Ilpu e3aumoodeticmauu Mmemanna ¢ 6000U GbLOEAUNCS 243, A PACMBOP Npu 00basIeHUU heHoAPmaneuna OKpAcuics 6
Manurnosslil ysem. mum memaniom moxcem ovime OK 01, OK 02, IIK 2.1
1)narpuit 2) IMHK 3) Gepriumii 4) anroMUHUH



Nol9. Ipusnaxom xumuueckou peakyuu mexcoy pacmeopamu cyavghama meou u euopokcuoa xaaus seasemces OK 01, OK 02,
1K 2.1

1. BwIgeneHME rasa

2. BBINIAJICHUE OCAIKa

3. TOsBIEHHE 3amaxa

4. TOTJOUICHUE TETUIOTHI

Ne20. Bewjecmea, monexyivl KOMOpbiX COCMOSIM U3 AMOMO8 8000P00d U KUCTOMHBIX 0cmamkos - Hasvieaiomess  ...OK 01, [IK
2.1
Ne2l. Yemanoeume coomeemcemeue medxncoy gpopmynramu geujecms u kuaccamu Heopeanuyeckux coeounenuttOK 01, IK 2.1
QDopmyna eewecms Knacc sewjecms
A) Na[AI(OH),] 1) oxcuasl

b) NaOH 2) KHCIIOTBI

B) HCI 3) ocHOBaHUs

') CuO 4) KOMITJICKCHBIC COJIH

Ne22. YVemanoeume coomsemcmesue medncoy opmyramu eugecms u kiaccamu Heopeanuyeckux coeounenuit OK 01, INK
2.1

Dopmyna eewecms Knacc sewgecms

A) H,SO, 1) okcup

B) Al(OH); 2) aMm(OTepHBIH THAPOKCHT
B) Nay[Zn(0H),] 3) kucnota

I') Al,O3 4) KOMITIEKCHAs COJIb

Ne23. YVemanosume coomeemcmeue medxncoy gpopmynramu kuciom u coomeemcemsyrowux um oxcuoos OK 01, I[IK 2.1
KHUCJIOTHI OKCH/IBI

A) H;PO, 1) CO,

B) H,CO; 2) SO,

B) HNO, 3) NyO;

F) HzSO4 4) P205

Ne24. Bewgecmea, MoneKyivl KOMOPbIX COCMOAN U3 08YX dNEMEHMO8 0OUH U3 KOMOPbIX KUciopood Haszviearomes  ...OK 01, [IK
2.1

Ne25. Vemanoeume coomeemcemeue mexncoy gpopmynoi éeugecmaa u e2o Hazeanuem OK 01, IIK 2.1

@opmyna eewecmea Ha36aHUe Beujecmed
A) H,SO, 1) cepHucTas KUCIOTA
B) H,SO3 2) cepOBOJOPOIHAS KHUCIIOTA
B) H,S 3) cepHas KHCIOTa
I') H,COy 4) yrosabHasi KUCJIOTa

Ne26. Bewgecmea X, Y, Z 6 yenu npegpawenuti OK 01, OK 04

+x +NaOH +Z
Cu CuCl, Y CuS0O,

1) X - xmopun tmaKa, Y - ruppokcun menu (11), Z - Boma

2) X - comstHast kuciota, Y - ruapokenn meau (1),  Z - ruapokcu Hatpust
3) X - xmop, Y - ruapokcun memu (11), Z — ceprast kuciora

4) cepnas kuciora u okcua yriepoaa(lV)

No27. Xumuueckas cesizvo MeJICOy NOJI02HCUMENIBHO U OMPUYAMENIbHO 3APANCEHHBIMU Yacmuyamu Haszvleaemcs ... ces13010 OK
01

No28. Amom snemenma umeem snexmponnyio kongueypayuio 15°2s°2p®3s°3p®4s?3d°. Homep nepuoda, nomep apynnol,
MAKCUMANbHASL CMeneHb OKUCIeHUs OGHHO20 daemenma coomeemcmeenno pasusi OK 01, OK 02

1)7,4,+4 2)3,5,+5 3)4,7,+2 4)4,7,+7
No29. Obvem xnopa (1.y.), Heobxooumwitl 0 oxucaenus 280 e dcenesa, pasen 2. (Hucno okpyenume 0o yenvix.) OK 01

A)168 B)215 B)l146 T)112



No30. Bewyecmasa pacnonosicenvl 8 ROCI€008AMeNbHOCMU. OCHOBHBLIL OKCUOD, ocHosanue, kuciasn conv OK 01, OK 02, IIK 2.1
1) Ca0O, Ca(0OH),, CaHPO,

2) SO;, Naz[zn(OH)4], NaHCO;

3) CrOs, Cr(OH)3, CrSO,

4) P,0,, Mn(OH)z, NH,HCO;

N3 1. I'omonozcamu sensromes eewgecmea, opmynst komopwvix OK 01, OK 02, OK 04, IIK 2.1

1) CH,=CH,
2) CHs—CH;
3) CH=CH

4) CHz=CH,— CHg

Ne32. Kucnyio cpedy umeem goomnwiii pacmeop  OK 01, OK 04
1) kapGoHAT KaHs 3) noxuy KaJus
2) HUTpAT HATPHUS 4) HUTpAT ATIOMUHUA

Ne33. [lamwb nazeanus uzomepam OK 01, OK 02, OK 04, IIK 2.1

CH; — CHBr - CH,— CHBr - CH;
CH;- CH,— CHBr — CHBr - CH3

1) 2,4-nuGpomrienTan u 3,4-1uOPOMITIEHTaH
2) 2,4-nubpomIieHTaH U 2,3 -1uOpoMITEHTaH
3) 2,2-nubpomrieHTaH U 3,4-1uOpOMITEHTaH
4) 1,2-mubpomreHTaH u 2,2-1u0poMIIeHTaH

Ne34. Jlamv nazeanus paduxaram OK 01, OK 02, OK 04, IIK 2.1
C2H5_l C3H7 ] C4H9_

1) aTHi, 6yTHII, MEHTUT
2) 3THI, IPONHKI, OYTHI
3) 3Tun, TPONUII, IEHTUI
4) 3THII, IPOTHII, TEKCHIT

Ne35.  Coenacro medxncOyHapoOHol HOMeHKIamype coeounerue, popmyna Komopozo

H;C - CH-CH-CH, - CH - CHj, HaseBaercsa: OK 01, OK 02, OK 04, I[IK 2.1
¢H; CHs CHi;

1) 2,5-numernn-4-sTHiarekcan
2) 2-meTHiI-4-u30MpOITHITeKCaH
3) 2,4-muMeTHI-3-3TUIITeKCaH
4) 2,5- muMeTHI-3-9TUIITeKCaH

No36.Jlatb Ha3BaHME YTIACBOIOPOLY, CTPYKTYpHas popmyna kotoporo: OK 01, OK 02, OK 04, IIK 2.1

CH; — CH, — CH, — CHg

1) otan

2) mpomaH
3) rekcaH
4) Oyran

Ne37. B peaxyuio euopamayuu ecmynarom eewecmea OK 01, OK 02, OK 04, IIK 2.1

A) 6eH301 B) menTen JI) aTuien
b) anermien I') nommtanen  E) muknoGytan

Ne38. YVemanosums coomeememaue medncoy ghopmynamu eewgecms u ux naseanuamu  OK 01, OK 02, IIK 2.1

BemiectBo Ha3zpanue
A) CH,=CH, 1)aTUnoBSIM ciupT
b) HCHO 2)yKcycHast KHCIIoTa
B) C,HsOH 3)popmamsaerny
o
ICHs-¢ 7 4)rien
OH

Ne39. K mpedenvuvim yenesodopodam omuocames OK 01, OK 02, OK 04, IIK 2.1



1) umkorekcaH, mpomnax, 6eH30JT
2) oTaH, JIeKaH, TICHTaH

3) MeTaH, IeHTaH, MPoIaHalb

4) oTaH, alleTUICH, dTHIICH

Ne4().  Pacnonoosicume yeneso0opooul 6 NopsodKe 603pAcmanus 4ucia amomos yeiepooa 6 monexyie OK 01, OK 02, OK 04, IIK
2.1

1) nponan 3) 2-meTunOyraH

2) OyrtaH 4) 2,2-nmumentuiOoyTan

Ned]. B pesynomame eudponusa caxaposwt oopasyiomes OK 01, OK 02, OK 04, IIK 2.1
1) rugponasza m caxapuH
2) yKCyCHas KHCIOTa U 3TaHOJ
3) rajakTo3a W TIUIITH
4) rmoko3a U GpyKTo3a

No42.  Peaxyusmu npucoeounenus u oomena coomeemcemeerno ssnsiomesi OK 01
1) CBH6+ Clz u CH3COOH + NaOH

2) CBH6+ Brz n C2H5OH + Na

3) C6H10 + Brz u C6H14 + Clz

4) CeHsOH +NaOH u C6H5C| +NaOH

Ned3.  Dmunenogvie y2ne8000p00bl MONCHO OMAUHUMS ON NPEOIbHBIX Yee6000po0os ¢ nomouvio OK 01, OK 02, OK 04, IIK
2.1

1) 6poMHOIf BOTBI

2) MeTHOM crHpanu

3) sTaHoONMa

4) makmyca

No44.  Haszeanue smunoswlii cnupm coomeemcmesyem sewecmsy, umeioujemy gopmyny OK 01, TIK 2.1
1) CH,

2) C,HsOH

3) C;H2

4) C;Hs

Ned5. Kauecmeennas peaxyus na oonapyoicenue enoxosvt OK 01, OK 02, OK 04, 1IK 2.1
1)obecrBeunBaHre OPOMHOM BOJIBI

2) peakuus "cepebpsiHoro 3epkana'
3) B3auMOJEHCTBUE C METANTHYECKUM HATPHUEM
4) B3auMo/ieiicTBrE ¢ pacTBOpoM xitopua sxenesa (111)

Ned6.  Peaxyus "npucoedunenusn” xapaxmepna ons OK 01, OK 02, OK 04, 1IK 2.1
1) aTHIIEHA, YKCYCHOTO aJIbJIeTH/IA, TIPOTICHA

2) sTaHaNs, OCH3ANIbIETHAA, YKCYCHOM KHCIOTHI

3) cTupoia, MeTHIIANETaTa, MypaBbUHOMN KHCIIOTHI

4) hopmanbaernga, YKCyCHOTO alIbICTH/IA, TIIFOKO3EI

Ne47. K monocaxapudam omnocames OK 01, OK 02, OK 04, IIK 2.1
1) ManbTO3a, TIIIOK034, IEJLTI0N03a

2) III0K03a, caxaposa, Kpaxmal

3) dpykTO3a, MaIbTO3a, HEJUTION03a

4) rimroko3a, GppyKTo3a, pudosa

Ne48.  JIna kauecmeennozo onpedenenus smanans ucnonvzyrom peakyuro OK 01, OK 02, OK 04, [IK 2.1
1) «cepebpsHOro 3epKaia

2) ¢ JaKMycoM
3) ¢ okcugom meau (I1)
4) ¢ 6poMHOIi BOJIO#

Ne49. K nenpedenvuvim yeneeooopodam omuocamess OK 01, OK 02, OK 04, IIK 2.1
1) DrauHaib, 3TaHOJI, allETUIEH

2) bBensou, nukiorekca, GpeHo
3) AneruieH, STUIICH, ICHTEH
4) DraH, IPOIMH, YTAHOBAs KKCJIOTA



Ne 50. B cxeme peaxyuu Na + X —» C¢HsONa +H, sewecmsom «X» sensemes OK 01, OK 02, OK 04, IIK 2.1

1) Oranon 3) ®denon
2) DTHICHTIIUKOJIb 4) DtmH

Ne5 1. Cnooscnutii 3¢pup umeem credyrouiyro cmpykmypuyio gpopmyay: OK 01, OK 02, OK 04, 1IK 2.1

/O

HiC—CH; C~ O — CH,
Haszeanue smozo coeounenus

1) MermoBslii 3¢up nponuoHoBo# KKcinoTe; OK 01, OK 02, OK 04, IIK 2.1
2) DOTunoBEI 3GUpP YKCYCHON KUCIIOTHI;

3) Mertunossrit 3pup YKCYCHON KHCIOTHI;

4) DTUNnpOoNHHAT.

No52. Ilpespawenue bymana ¢ 6ymen omuocumces k peaxyuu OK 01, OK 02, OK 04, I[1K 2.1
1) nomumepuzaUu 3) neruapartanuu
2) [merHapUpOBaHUS 4) nzomepusanuu

No53.  Ayemunen 6 nabopamopuu modicHo noryuums npu e3aumooeticmsuu OK 01, OK 02, OK 04, [IK 2.1
1) yraepozaa c Bomopoaom
2) kapOuja almOMHUHUS C BOIO#
3) kapOuaa KanbLusl ¢ BOAOM
4) xIopMeTaHa ¢ HaTpUeM

No54. Memunosviii 3¢hup nponanoeoii KUciomsi MOXCHO noayuums npu e3aumooevicmsuu OK 01, OK 02, OK 04, [IK 2.1

1) MypaBBHHOTO ANBICTH/IA U MPOMAHOBON KHCIOTHI
2) mpomaHona-1 u YKCYCHOU KHCIIOTHI

3) MypaBBHHOMN KHCIOTHI U MPOIMAHOJA-2 METaHoIa
4) MEeTHJIOBOTO CIIUPTA K MPOITAHOBOI KUCIOTHI

Ne55. ... - 5O 8bICOKOMONIEKYIAPHbLE BeleCmEd, MAKPOMOIEKYIbl KOMOPBIX NOCIMPOEHbL U3 NOGMOPAIOWUXCS CIPYKIYPHBIX
36eHbes - monomepos. OK 01, OK 02, OK 04, 1IK 2.1

Ne56. Yemanosume coomeememaue mexcoy hopmynon eeuecmsa u Kiaccom OpeaHuyeckux cOeOUHeHul, K KOmopomy OHO
npunaonexcum OK 01, OK 02, OK 04, [IK 2.1

dopmyna BelecTsa Knacc coequnennit

A) C,H;OH 1)yrneBoaopoisl

b) C;Hs 2)aMHUHOKHCIIOTHI

B) CH;CHNH,COOH 3)cnupThI

I') CH;COOH 4) kapOOHOBBIC KUCIIOTHI

Ne57.  Vemanosume coomeemcmaue medncoy hopmynou eujecmed u cnocoOoM NoxyueHus

®dopmyna BelecTsa Crioco0 nonydeHust

A) C,HsOH 1) runparauus STUIECHA

Bb) CH;COOH 2) OKHCJICHUE aneTalbIeruaa

B) CH;OH 3) MeXMOJIEKyYIsIpHas JeTUApaTanns

INCHs— O— CyHs 4) ruapupoBaHUe TPOTAHAIIS

Ne58.  Cnoorcrbie 3¢ghupbl mpexamomno2o CRupma eauyepura u 8blCULUX KapooHOBbIX KUCIOM HA3bIBATOMCSL ... OK 01, OK

02, OK 04, IIK 2.1

KUPBI

Ne59. Ankanbl — 3TO yriIeBOAOPO/IbI, COCTaB KOTOPBIX OTpakaeT odmast popmyiia
A) ChHansz B) C\H,,  B) CHan

Ne60 ... - 9T0 amdoTepHBIC OPraHNIECKUE COSTMHEHNS, CoAepKaIre NBa Buaa GyHKInoHAIbHEIX rpymi. OK 01, OK 02,
OK 04, I[IK 2.1



MNe61. B kaxom pAoy XuMuueckux 91emMenmos 0ciabesaiom HemMemaiiuieckie Ceolcmed coomeemcmayouux um npocmvlix
seujecms OK 01, OK 02

1) cepa, pochop, KpemHUi

2) KHCIOpOJ, cepa, CeleH

3) 0op, yriepoa, a3oT

4) kpemuuii, pocdop, cepa

No62. Cmenenv oxucnenus -2 amom cepol nposigisiem 6 Kaxicoom usz coedunenuii OK 01
1) CaSOzwu H,S
2) HySO,u FeS
3) SOZ u HZS
4) CaSwuH,S

No63. Ilpusnaxom xumudeckoll peakyuu mexcoy pacmeopamu Humpama cepebpa u xaopuoa antomunus sengemes OK 01
1) wu3MeHeHue 1BETA
2) BbIIENCHHE ra3a
3) mosBiIEHHE 3amaxa
4) BBIMaACHHE OCA/IKA

Ne64. Jlna smunena éepuvt credyowue ymaepacoenus OK 01, OK 02, OK 04, IIK 2.1
1) oTHOCHTCS K HETpeAeIbHBIM YIICBOI0OPOIaM
2) He pearupyer ¢ KUCIOPOJOM
3) pearupyer ¢ BOJOPOIOM
4) uMeeT TOJBbKO OJMHAPHBIC CBSI3H
5) BcTymaeT B peakiMu 3aMelleHHs

No65. Cynovgpam nampus peazupyem ¢ OK 01

1) KOH

2) Ba(OH),
3) NaCl

4) H,COs

Ne66. Haubonviuee uucio moneii KAamuoH08 U GHUOHO8 00pa3yemcs npu NOJIHOU ouccoyuayuu 8 600Hom pacmsope 1 monv OK
01, OK 04

1) FeCl,
2) KOH
3) NapPO,
4) H,S0,

Ne67. K consim omnocumes kasicooe uz 08yx eeuwgecmsOK 01, IIK 2.1
1) FeCl, u Ba(NO3)2
2) Ca(NO3)2 u H2504
3) KOH u L|QSO4
4) CaOu NaCl

Ne6S. Xumuuecxas cessb 6 kpucmaiie xnopuoa nampus OK 01
1) KoBaJeHTHas HENOJSPHAS
2) KOBaJICHTHAs MOJIAPHAs
3) MeTawIHyecKas
4) wuoHHas

Ne69. Cmenenwv oxucnenus -4, a eanenmnocmo |V amom yenepooa umeem 6 coeounenuu OK 01
1) CO, 3) H,CO;3
2) CH, 4) CCl,

Ne70. I'openue ceposodopooa 2H,S +30, = 2H,0 + 250, ssuaemcs peaxyueti OK 01
1) OKHCIUTENBbHO-BOCCTAHOBUTENBHOM, IK30TEPMHUYECKOI
2) OKHCIUTENbHO-BOCCTAaHOBHUTEIBHOM, IHAOTEPMUICCKOH
3) 3aMemeHus, SHAOTEPMHUYECCKON
4) obmeHa, YK30TEPMHUYECKON

MNe71. B ypaenenuu okucaiumenbHo-80CCMaAnO8UMeNbHOU PeaKyuu

HNO; = NO, + O, + H,0 xosppuyuenm nepeo gpopmynoit soccmanosumens pasen OK 01
1) 1 3)3
2) 2 4) 4



Ne72. Tlopsokoswiii Homep xumudeckozo snemenma 6 Ilepuoouueckoi cucmeme J|.M.Menoeneesa coomeemcmeyem OK 01, OK
02

1) uwMcIy 3JEKTPOHOB B aTOME

2) 3HAYCHHUIO BHICIICH BaJEHTHOCTH DIIEMEHTA MO KUCIOPOILY

3) umCIy BIEKTPOHOB, HEJOCTAIOIIHMX 10 3aBEPIICHUS BHEIIHETO JICKTPOHHOTO CIIOS

4) 4mCTy IEKTPOHHBIX CIIOEB B aTOME

Ne73. Xnopuo — uonwt obpazyromest npu snexkmpoaumuyeckou ouccoyuayuu OK 01, OK 04

1) KCIO, 3) CHiCl
2) KCIO; 4) KCI
Ne74. Maccosas dons azoma 6 Humpame antomunus paenaOK 01, OK 02, OK 07, IIK 2.1
1) 14,0% 3) 6,6%
2) 19,7% 4) 21,3%

No75. B kakom psidy semenmol pacnoniodicenvl 8 nopsoke ymeHvuieHus: ux snexmpoompuyamenvrnocmu OK 01, OK 02
1) asor — yriepoa- 6op
2) Kkpemuwmii — pocdop — cepa
3) repmaHHil — KPEMHUI — YTIepoI
4) ¢rop — 6pom — xyI0p

Ne76. Banenmuocms kaxcooeo uz snemenmos 6 geujecmae pasua |l OK 01

1) ALN 3) H,S
2) H,0, 4) MgS
Ne77. K kucnomuwvim oxcuoam omuocumes kaxcooe uz 08yx eeujecmeOK 01, ITK 2.1
1) ZnO, Cl,0
2) MgO, ZnO
3) CO, COo,
4) Cl,04, SOs

Ne78. Jlnsa ocupos seprnuvl credyrowue ymeepocoenuss OK 01, OK 02, OK 04, IIK 2.1
1) Tlpu 0OBIYHBIX YCIOBHSIX — TBEP/IbIC BEIIECTBA
2) BXomsT B COCTaB PACTUTEBHBIX U )KUBOTHBIX OPraHH3MOB
3) PactBopsitoTcs B BoJie
4) OO06amarT MOIOIIUMH CBOMCTBAMU
5) SIBASIOTCSI OJTHMM M3 HCTOYHHKOB HEPIUH IS )KUBBIX OPTaHU3MOB

Ne79. Cynvchum — uonwvl obpaszyiomes npu anexkmponumuieckou ouccoyuayuu OK 01, OK 04
1) MgSO, 3) SrSO,
2) K2503 4) NaZS

Ne80. I'uopoxcuo acenesza (1) peacupyem ¢ pacmeopomOK 01, TIK 2.1
1) cynpdara HaTpust
2) xapOoHaTa Kaius
3) xuopuaa KanbIys
4) GpomMoBoaOpOIA

3.2. CooTBeTCTBHE MEXIY OaTbHONH CHCTEMOW W CHCTEMOW OIICHUBAHUS IO PE3yNIbTATaM TECTUPOBAHUS YCTAHABIMBACTCS
MTOCPEJICTBOM CJIETYIONIECH TaOJIHIIb:

YpoBeHb
OO0BexT [Toxa3zaTenw oeHUBaHUA
Ornenka pe3yJIbTaTOB
OLICHKHU pe3yIbTaTOB 0OyUEHHS
o0y4deHus
60 6anoB U MeHee «HeynoBieTBOPUTEITHHO Huskwuit ypoBeHb
. 74 — 61 damtoB «Y IOBIETBOPUTEIBHO» IToporosslif ypoBeHb
O6yuaromuiics =
84 — 77 6amnos «Xopomuo» IoBblIEHHBIN YPOBEHb
100 — 85 6ammoB «OTIHIHOY BhICOKHI ypOBEHB

4. OneHka oTBeTa 00y4aOIIErocs: HA BONMPOCHI M 3a1a4y 3a4era.

4.1. OueHka oTBeTa 00yUarOIErocsi Ha BOIPOCH! ¥ 3a1a4y 1U(QPepeHIIMPOBAHHOTO 3a4eTa.

| DJIEMEHTBI | ConepmaHI/Ie HIKaJIbl OUCHUBaAHUA




OLCHUBAHMSL HeynosneTBoputesbHO Y 10BIETBOPUTEIIBHO Xopoio OT1nuaHO
He 3aurteno 3adreHo 3adreHo 3adreHo
CooTBeTCTBHE
ITomHoe
OTBETOB 3HauNTEIbHBIC HesnauurenbHbie Tlonmuoe
HECOOTBETCTBHE TIO
(hopMyIHpOBKaM MTOTPEITHOCTH MTOTPEITHOCTH COOTBETCTBHE
. BCEM BOIpOcam
BONPOCOB (3aJaHHUIN)
Crpykrypa,
MOCJICIOBATEIBHOCTh
CooTtBeTcTBHE
Y JIOTUKA OTBETA. [MomHOE 3HaYUTEIBHOC HesnaunrensHoe
KPUTEPHIO MIPH
YMeHue 4eTKo, HECOOTBETCTBHE HECOOTBETCTBHE HECOOTBETCTBHE
OTBETE Ha BCE
MOHSATHO, TPAMOTHO U KPUTEPHIO. KPUTEPHIO KPUTEPHIO
BOTIPOCHI.
CcBOOOJTHO U3J1arath
CBOH MBICTIH
Hmerot mecto
Hmerot mecto
CYIIIeCTBEHHEIC
3Hanue HECYIIeCTBCHHEIC
Ilonnoe He3HaHue YIOyIIeHus (He3HAHUE [Tonnoe
HOPMATHBHBIX, . . VIyIIEHUS W
HOPMATHBHOU U OopIiei yacTu u3 COOTBETCTBHE
TIPaBOBBIX N He3HaHHE OTICIHHBIX
paBOBOH 0a3bl U JIOKYMEHTOB H JTAHHOMY KPHUTEPHUIO
JOKYMCHTOB U . . (enmuHIYHBIX) pabOT
N CIenuaIbHOI CHCIHATBHOM OTBETOB Ha BCe
CIeUaIbHON Y3 Yucla
JIMTEPATyPBI JIMTEPATYyPHI 110 . BOIIPOCHIL.
JIUTEPATyPHI 00s13aTeNBHOM
Ha3BaHHUIO,
JUTEPaTyPHI.
COJIEP>KaHHUIO U T.1I.).
[Tonnoe
COOTBETCTBHUE
YMeHue yBa3bIBaTh
. YMeHue cBs3aTh JAHHOMY KPHUTEPHIO.
TEOPHIO C MIPAKTUKOM, YMeH#ue cBs3aTh YMeHne cBs3aTh
. BOTIPOCHI TECOPUH U CrocoOHOCTh
B TOM YHCIIC B TEOPHIO C MPAKTUKOH BOIIPOCHI TEOPHH U
MIPAKTHKH B HHTETPUPOBATH
obmacti paboTHI HE MIPAKTUKA TPOSIBIIACTCS
. OCHOBHOM 3HaHUS U IPUBIICKAThH
po¢eCCHOHATBHOM TIPOSIBIISCTCSL. pexnxo.
TIPOSIBIISICTCS. CBE/ICHUS W3
paboThI
Pa3IHMIHBIX HAYIHBIX
cep
1. JlaHbl HETIOJTHBIE
OTBECTHI HA
OTBeThI Ha OOJIBIITYIO JIOTIOJTHUTEJIHHBIE
Ha Bce JlaHbl BepHbIE
4acCcThb BOIIPOCHL
KaHeCTBO OTBETOB Ha JOIIOJITHUTCIIbHBIC OTBECTHI HA BCE
JOIIOJITHUTCIBbHBIX npenoagaBaTeiis.
JOIIOJIHUTCIIBHBIC BOITPOCHI JOIIOJIHUTCIIbHBIC
BOITPOCOB 2. lan oquH
BOIIPOCHI npenoaaBaTesd JaHbl “ BOIIPOCHI
mpernoaBaTess JaHbl HEBEPHBIN OTBET Ha
HEBEPHBIC OTBETHI. Tpero1aBaTes.
HEBEPHO. JTOTIOTHUTEbHEIC
BOTIPOCHI

npenoaaBaTeis.




