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Pabouas mporpamma quctmmuasl OO/1. 07 Xumus

pa3paboraHa B cooTBeTcTBUH ¢ DeepanbHBIM rOCyAapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CPETHETO OOIIETO
o0pa3oBaHus , yTB. IpHKa3oM MuHucTepcTBa 00pazoBanus u Hayku P® ot 17 mast 2012r. Ne413 ¢ nameHeHHAME 1
nononHeHusmu; denepanabHON 00pa3oBaTeNbHON MPOrpaMMON CpeTHEero 00LIero 00pa3oBaHusi, YTB. IPUKA30M
MunuctepcrBa npocsenieHust PO ot 18 mas 2023r..Ne371 ¢ uaMeHeHusMu U 1onodHeHUsIMU; DenepaabHbIM
rOCYAapCTBEHHBIM 00pa30BaTelIbHBIM CTaHAAPTOM CpeTHero npodeccuoHaabHOro oopasoBanus o cnenuansHoctu 08.02.01
CTpOoUTENHCTBO U SKCIUTYaTalVs 3[JaHUil U COOPY)KEHUH, YTB. TNpuKa3oM MUHHCTepcTBa 00pa3oBanus U Hayku PD22 anpens
2014 r. Ne376 ¢ u3BMEHEHUSIMH U JOITOJHEHUSIMU.

dopma oOyueHHS OYHas

OBBEM JIMCHUILIUHBI (MJIK, IIM) B YACAX C YKA3AHUEM OBA3ATEJBHON 1 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 HemeTamios B [leproandeckoii cucreme xumudeckux siaeMenToB [I.11. MenneneeBa u 0coOGeHHOCTH
cTpoeHHs1 aTOMOB. DU3NUeCcKre CBOWCTBAa HEMETAUIOB. AJIJIOTPOIHMS HEMETAIUIOB (Ha PUMEpe KUCIIOPOAa, cepbl, pocdopa u
yrieposa). XMMUYEeCKUe CBOMCTBA BaKHEHIIMX HEMETAJUIOB (rajloreHOB, cepbl, a30Ta, ¢pochopa, yrieposa U KpeMHUsI) U HX
COEIMHEHHUH (OKCHA0B, KHCIOPOACOAEPKAINX KUCIIOT, BOIOPOAHBIX coelIuHEeHHU). [I[puMeHeHne Ba)XKHEHIINX HEMETAJIOB U
ux coenuHeHuid. Metaisl. [lonoxenue meramioB B Ilepuonnyeckoit cucteme xumuueckux anemeHtoB .M. Menneneesa.
OcoOeHHOCTH CTPOEHUs JIEKTPOHHBIX 000J04eKk aToMOB MeraioB. OOmiue ¢usmueckue cpoiictBa MertauioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKHUH PsJl HANPSDKEHUH MeTauIoB. XMMHUYECKHE CBOMCTBA BaKHEWIINX METAJUIOB (HATPUH, KaJui,
KaJIbIMH, MarHud, JIIOMHHUH, IIMHK, XpOM, JK€JIe30, MeAb) W uX coequHeHud. OOmmue crnocoObl MONY4YeHUs METaJUIOB.
[IpuMeHeHre METaIOB B OBITY M TEXHUKE. DKCIIEPUMEHTAIbHBIE METO/ABI M3Y4YEHHS BELIECTB U MX NPEBPAIIEHUN: H3yueHHE
KOJUIeKIMK «MeTaJutbl 1 CILIaBbl», 00pa3loB HEMETAIOB, PEIICHNE SKCIEPUMEHTANBHBIX 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 BemecTBa Wil 00bEMa ra3oB M0 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. MeXnpeaMeTHbIe CBI3H. Pob XUMUU B 00eCIied eHUH YKOJIOTHICCKOM, YHEPTETUUECKON H
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 MaTepUANIOB: BaKHEHININE CTPOUTENbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKH,
CTEKJIO, KepaMHKa, MaTepHabl Ui DJICKTPOHUKH, HAHOMAaTePHaJbl, OpraHUYECKUE U MUHEPAIbHBIC YI0OpEHNUS.
XUMHS W 370pPOBbE YEIIOBEKa: IIpPaBHJIa HCIOIB30BAaHMS JICKAPCTBEHHBIX IMpPENaparoB, MpaBuia Oe30MacHOro
UCIIOJIb30BaHMsl TpenapaTtoB OBITOBOH XMMHU B TOBCETHEBHOW JKU3HHU. Boszodelicmeue icene3Ho000po#CHOO
MPAaHCNopma Ha 300po6be Yen0BeKd.




2. MECTO JUCHMILTUHBI (MJIK, IM) B CTPYKTYPE OBPA3OBATEJILHOW ITPOT'PAMMBbI

Ko muctmmnianHer: |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 Dxonorudeckne OCHOBHI IPHPOIOTIONB30BAHHUS

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 H3Y4YeHHUSs AUCHUTIMHBI:

- (OpMHpPOBAHUE CHCTEMbl XUMHYECKUX 3HAHUH KaK BaKHEHIIEW COCTaBISIOIICH eCTECTBEHHO-HAYYHOW KapTHHBI MHUpa, B
OCHOBE KOTOPOH JIe)KaT KJIIOYEBbIe MOHATHS, (yHIaMEHTaIbHbIC 3aKOHBI U TEOPUH XUMHUH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHUE
U TIOHMMaHHUE CYIIHOCTH JOCTYIHBIX 0000IIEHI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOpUEH UX pa3BUTHS U
CTaHOBJICHUS,;

- (hopMupoBaHKE M Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAX ITO3HAHUS BEIIECTB M XUMHUECKHUX PEAKIMHA, HEOOXOJMMBIX
JUISL IpHOOPETeHNs] YMEHUH OPHEHTHPOBATHCS B MHUPE BEUICCTB M XUMHUYECKHX SIBICHHH, MMEIONIMX MECTO B NPHUPOJE, B
MPaKTUYECKOM U MOBCEAHEBHON )KH3HU;

- pa3BUTHE YMEHHH M CIIOCOOOB IESATENbHOCTH, CBSI3aHHBIX C HAOIIONCHHEM U OOBSICHEHHEM XHMMHYECKOTO 3KCHEPHUMEHTA,
cOOJTIOIeHNEM TTPaBHII 0€3011aCHOTO OOpAIIEHHUs C BENECTBAMH.

3.2|3agaun n3yveHusi TUCHUILIMHBI:

- ajanTaiyss 00YyYaroIIUXCsl K YCIOBHSM JUHAMHYHO Pa3BHBAIOIICIOCS MHPA, (OPMHUPOBAHHE MHTEIICKTYalbHO Pa3BHUTOMN
JMYHOCTH, TOTOBOW K €aMOOOpa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSTCIBHOMY TMPHHSITHIO TIPAMOTHBIX pEUICHUN B
KOHKPETHBIX )KU3HCHHBIX CUTYAIHSIX, CBSI3aHHBIX C BEIICCTBAMH U UX MPUMECHEHHEM;

- hopMuUpOBaHHE Y 00YYAIOIINXCS KIFOUYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETEHIIMI), HMEIOLIMX YHHUBEPCAIbHOE 3HAUCHUE ISt
pa3UYHbIX BHOB JEATEIBHOCTH: pEIUICHHS TPOOJeM, MOKMCKA, aHamu3a U 00paboTku HUH(OPMAIMH, HEOOXOAUMBIX st
HpI/IO6peTeHI/IH OIIbITa ACATCIBHOCTU, KOTOpAasA 3aHUMACT BaAXXHOC MECTO B MO3HAHUW XUMHH, a TaKXKE IJIsI OLICHKU C HOSI/IHI/Iﬁ
HKOJIOTHUYECKON O€30MacCHOCTH XapaKTepa BIUSHHS BEIECTB M XUMHUECKUX MPOLIECCOB HA OPTaHM3M YeJIOBEKa M IPUPOIHYIO
cpeay,

- pa3BUTHE MO3HABATEJLHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX W TBOPYECKHX CIMOCOOHOCTEH OO0YyYarommxcsi: CHOCOOHOCTH
CaMOCTOATCIIbBHO HpI/IO6peTaTL HOBBIC 3HAHHUA II0 XMMHH B COOTBETCTBHU C KXKHU3HCHHBIMH HOTpe6HOCT$[MI/I, HUCIIOJIB30BATh
COBpeMeHHble HMH(OPMALMOHHbIE TEXHOJOTHH JUIsi TOMCKa W aHali3a y4eOHOW W HaydyHO-TIOMYJIsIpHOH HWH(OpManuu
XHUMHUYECKOTO COJICPIKAHHS;

- OpMHUpPOBAHUE U PA3BUTHE Y OOYUYAIOIIMXCS ACCOUATUBHOTO M JIOTHYECKOTO MBIIIUICHHUS, HAOJII0aTeIbHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOpPbIeé OCOOCHHO HEOOXOJMMBI, B YACTHOCTH, IMPH IUIAHUPOBAHWK W TPOBEACHHUH XUMHYECKOTO
IKCIIEPUMEHTA;

- BOCMHTAHUE Y 00y4arommxcs yOeKIEHHOCTH B T'YMAHHUCTUYECKOW HAMPABICHHOCTH XMMHUH, €€ BaAXKHON PONM B PEIICHUU
MIO0ANBHBIX TMPOOJIEM PAIMOHAIBLHOTO PUPOIOIOIB30BAHKS, IOMOJHEHUS JHEPreTHYSCKHUX PECYpPCOB M COXPAHCHHS
NPUPOIAHOTO PAaBHOBECHS, OCO3HAHHMS HEOOXOAMMOCTH OCPEKHOTO OTHOIICHHS K IPUPOAE U CBOEMY 3I0POBBIO, & TaKXKe
npnoGpeTeHI/m OIIbITa UCIOJB30BAHUA MOJYYCHHBIX 3HAHUH JJIA TIPUHATHA T'PAMOTHBIX pemeHm‘/'I B CUTYyalludaX, CBA3aHHBIX 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 [EATeIbHOCTH IPH CO3MaHMU Y4YeOHBIX IIPOCKTOB, PELICHHH Y4YeOHBIX H
NIO3HABATENBHBIX 331ad, BBHIIIOJHEHUH XUMHYECKHX OSKCIEPUMEHTOB; CIIOCOOHOCTH IMOHMMATh M IIPHHUMATh MOTHBHI,
HaMepeHUs, JIOTUKY M apryMEHTHI APYTHUX [P aHAIN3€ Pa3INYHbIX BUAOB Y4eOHOH NeATeNbHOCTH;
2) HaTPHOTHYECKOTO BOCITUTAHHS: IEHHOCTHOTO OTHOLICHHUS K HICTOPHIECKOMY M HayYHOMY HACIICIHIO OTCICCTBCHHON XUMUH;
YBa)KEHHUS K ITPOLIECCY TBOPYECTBA B 00JIACTH TEOPUH H ITPAKTUIECKOTO MPUMEHEHHS XMMHH, OCO3HAHHS TOTO, YTO JOCTHIKCHUS
HayKH eCTh Pe3yJIbTaT JUINTEIbHBIX HAOII0JCHUH, KPOTIOTIINBBIX 3KCIIEPUMEHTAJIBHBIX IOUCKOB, OCTOSIHHOTO TPY1a YYEHBIX U
NPaKTHKOB; MHTEpEca M I03HABaTEJbHBIX MOTHBOB B IOJYYEHHH M IIOCIEIYIOIIEM aHajiu3e MH(POPMAIMU O TEepeIOBBIX
JOCTHKEHHUSX COBPEMEHHOM OTEeUECTBEHHOW XUMMU;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHHUS: HDABCTBEHHOTO CO3HAHHSI, STUYECKOTO TIOBEACHHS;

CHOCOOHOCTH OLICHHWBATh CHTYallUH, CBSI3aHHBIE C XUMHYECKUMH SIBJICHUSAMH, ¥ NPUHAMATh OCO3HAHHBIE PELICHUS,
OPHEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; TOTOBHOCTH OLICHHUBATH CBOE ITOBEACHHE M ITOCTYIKH CBOUX
TOBapHIIEi ¢ MO3UINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE ITOCIICICTBUH 3THX MTOCTYIKOB;

4) popMHUpPOBaHUS KYJIBTYPHI 370pPOBBS: TOHMMAHHS I[IEHHOCTEH 3MOpOBOTO W 6e30macHOro obpasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3HYECKOMY M IICHXHYECKOMY 3IOPOBBIO; COOIOICHHS
npaBmI 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/IeH; 0CO3HAHUSI MTOCIIEACTBUN U HETIPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0JIsl, HAPKOTUKOB, KypEeHUSI);

5) Tpy/10BOr0 BOCHHMTAHMSA: KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIE0BATENBCKON JEATEIbHOCTH,
O6HleCTBeHHO HOJ'Ie3HOI>i, TBOp‘IeCKOﬁ U JIpyrux BUAAX JACATCIBHOCTH, YCTAHOBKM Ha AKTUBHOC Y4YaCTHUC B PCIICHUU
NpPaKTHYECKUX 3aqad COILMaJIbHOW HANpaBJIeHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI); HMHTEpeca K MPaKTHYECKOMY
U3y4YCHHIO TPO(eCcCHuil pa3IuIHOro poaa, B TOM YKCIIC HAa OCHOBE MPUMEHCHHS MPEIMETHBIX 3HAHHUH 110 XUMHUH;, YBOXKCHHS K
TPYLy, JIOJSAM Tpyla M pe3yibTaraM TPYAOBOH NESATEIbHOCTH; T'OTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHUIYaJIbHON
TPacKTOpUH 00pa3oBaHus, OyIyIieil IpodeccHd U pealu3aliyd COOCTBEHHBIX KU3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 001IecTBa;

6) 9KOJIOTMYECKOTO0 BOCHHTAHU:IKOJIOTHYCCKH 1IeJIeCOO0Pa3HOr0 OTHOIICHWS K MNPUPOAE, KaK HCTOYHHKY
CYILECTBOBAHUS )KU3HM Ha 3eMIle; IIOHUMAaHHMS INIO0ATEHOTO XapaKTepa dKOJOTHYSCKUX MpoOJieM, BIHSHHSA SKOHOMHYECKHX
HPOLIECCOB Ha COCTOSIHUE NPUPOIHON M COLMATBHON CPEIbl; 0CO3HAHHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTIKCHUN XUMUH
IUIsL pElICHHs BONPOCOB PAalMOHAIBFHOTO IPUPOAONOIBG30BAHMS; AKTHBHOTO HEMPUATHS NEHCTBUH, NPHHOCAIINX BpeX
OKpYXaroliei MpUPOJHOM  cpele, YMEHUS TPOTHO3UPOBATH  HEOJArOMPUSTHBIE  JKOJOTHYECKHUE  MOCIENICTBUS
NpCANTPUHUMACMBIX ﬂeﬁCTBHﬁ U OpeaorBpaliaTb MX; HAJIWYUA PA3BUTOTO0 3KOJOTHYCCKOIO MBIINUICHUS, 9KOJIOTHUECKOM
KYJbTYpPBbI, OIbITa ACATCIBHOCTH JKOJIOTUYECKOI HanpaBJICHHOCTHU, YMCHHUA PYKOBOJACTBOBATHLCA UWMH B HO3HaBaTeHBHOﬁ,
KOMMYHHKATUBHOM U COIMAJIbHOM MPaKTHKE, CIOCOOHOCTH W yMEHHs aKTUBHO MPOTHBOCTOSATH UEOIOTHH XeMohoOuny;

7) HEHHOCTH HAYYHOTO MO3HAHUS: CHOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH M OOIIECTBEHHOH NIPAKTHKU; TOHUMAHUS CIICHU(PHKN XUMHHU KaK HAYKH, 0CO3HaHHs e€ posi B HOPMUPOBAHUH
PALMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JAHUH LICJIOCTHOTO NPENCTaBICHHS 00 OKpYXKAIOIIEeM MHUpEe Kak O €JHHCTBE
OPUPOABl M YENIOBEKa, B MO3HAHMM INPHUPOJHBIX 3aKOHOMEPHOCTEH W peIlICHHH NpoOJieM COXpPaHeHUs HPUPOIHOTO
paBHOBECHS; yOSKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUH JUIS COBPEMECHHOH LMBHIM3AlMM: B €€ T'yMaHHCTHYECKOU
HAIpaBJICHHOCTH W Ba)KHOH POJIM B CO3JaHWM HOBOM 0a3bl MaTepHalbHON KyJbTYPBI, PELICHHH IIIOOATBHBIX MpoOieM
YCTOIYMBOTO Pa3BHUTHS YEJIOBEUESCTBA — CBIPEBOI, IJHEPreTUUECKOM, MUIIEBON M AKOJOTHYECKON 0€30IIaCHOCTH, B Pa3BUTHH
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,
CIIOCOOHOCTH UCIIOJIb30BATh MOJIyYaeMble 3HAHUS [UIsl aHAIN3a U O0BSICHEHUS SIBJICHHI OKPYIKAIOIIEro MUPa M MPOUCXOISIINX
B HEM I/ISMGHGHI/II\/’I, YMEHUA O€1aTh 000CHOBaHHBIE 3aK/IIOYEHHS HA OCHOBE Hay4YHBIX q)aKTOB U UMCHOIIUXCA OAHHBIX C LCJIBIO
TMOJIYYCHUA JOCTOBEPHBIX BHIBOJOB, CIIOCOOHOCTH CaAMOCTOSTEIBHO UCITOIL30BaTh XUMHYECKHE 3HAHUS JJTA peIICHU np06neM
B pCAJIbHBIX JKU3HCHHBIX CUTYAIUAX; HHTEPECA K ITO3HAHUIO U HCCJ’[e}IOBaTeJ’[BCKOﬁ JCATCIBHOCTHU, TOTOBHOCTH U CIIOCOOHOCTH
K HETIPEepHIBHOMY 00pa30BaHMIO M caMOOOPA30BaHNIO, K aKTHBHOMY ITOJYYEHHIO HOBBIX 3HAHUH 1O XMMHH B COOTBETCTBUU C
JKM3HEHHBIMH ITOTPEOHOCTSIMH; UHTEpEca K OCOOEHHOCTSIM TPY/Ia B Pa3iIMUYHbIX chepax npodeccrnoHaIbHOM AeaTeIbHOCTH.

3.4. MeranpenMeTHbIe

OBtajicHHE YHUBEPCATEHBIMU YICOHBIMU ITO3HABATEIBHBIMH JCUCTBUSIMH:

1) 0a30Bble JIOTHYECKHE JEHCTBHS: CAMOCTOSATEIBHO (OPMYIMPOBATh M AKTYaIHU3UPOBATh IPOOIEMY, BCECTOPOHHE €€
paCCManHBaTB; Ol'IpelleJ'ISITI) eI ACATCIbHOCTH, 3aJlaBast napaMeTpLI nu KpI/ITepI/II/I UX TOCTHXXCHUA, COOTHOCHUTH pe3yJ’IBTaTBI
JCATCIBHOCTHN C IIOCTABJICHHBIMH LCIAMH, HCIIOJIb30BaTh HpI/I OCBOCHUH 3HaHHﬁ HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHUSA —
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 PEaKIMii; yCTAaHABIUBATh IMPHYMHHO-CICICTBCHHBIC CBSI3W MEKAY HM3YYaeMbIMU SIBICHHSMH, CTPOWTH
JIOTHYCCKUE PACCYXICHUsS (MHAYKTHUBHBIC, NCAYKTHUBHBIC, 110 AHAJOTHMH), BBIABISATH 3aKOHOMEPHOCTH WM IPOTHBOPCYHS B
paccMaTpUBaeMbIX SBJICHUAX, (POPMYIMPOBATH BHIBOBI M 3aKIFOUCHUS;IIPUMCHATH B MPOIIECCE MO3HAHUS, UCIIOJIB3YEMBIC B
XMMHU CHMBOJIMYCCKHE (3HAKOBBIC) MOJICNH, IPEOOPA30BBIBATH MOJCIBHBIC MPEACTABICHIS — XUMHYCCKHIA 3HAK (CHMBOJ)
JJIEMEHTa, XUMHYeCcKass (opMylia, ypaBHCHHE XHMHUYCCKOW pPEaKIUH — TMPH PEHICHUU YYEeOHBIX MO3HABATCIBHBIX U
MPAKTUYCCKUX 3aJay, MPUMCHITH Ha3BaHHBIC MOJICIBHBIC MPEJCTABICHUSA [UIS BBIABICHUS XapaKTCPHBIX MPHU3HAKOB
H3y4acMbIX BEIIECTB M XMMUICCKHX PCAKIIHIA.

2) 6a30BBIC UCCIIEIOBATEILCKHUE JCHCTBYSI:

BJIaJICTh OCHOBAMH METOIOB HAYYHOTO MO3HAHMS BEIICCTB U XUMHUYCCKHX PEaKIIUii;

(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)KJCHHWI; BIIQJETh HABBIKAMH CAaMOCTOSTEIFHOTO IUIAHUPOBAHUS M IPOBEICHHS YYCHHYECKHX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHNUS HAOIIOAATh 3@ XOJIOM MPOLIECCa, CAMOCTOSATEIBHO TPOTHO3UPOBATH €TO PE3YNbTaT,
¢opmynupoBaTh O00OOLIEHHSI W BBIBOABI OTHOCHUTENBHO JOCTOBEPHOCTH pE3YNbTATOB HCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TMPOJETAHHON paboTe; MPUOOPETaTh OMBIT YYCHWISCKOW WCCIEA0BATENbCKOW M IMPOCKTHON
JEATEIBHOCTH, TIPOSIBIISITH CIIOCOOHOCTh 1 TOTOBHOCTH K CAMOCTOSITEIBHOMY ITOUCKY METOJIOB PELICHUSI MPAKTUYECKHX 3a/1ad,
NPUMEHEHUIO Pa3IMIHBIX METOJIOB TIO3HAHUSL.

3) pabora ¢ mHpOpPMALUEH: OPHUEHTHPOBATHCS B PA3MUYHBIX MCTOYHHKAX WH(pOpManuu (HaydIHO-TIONMYJSIPHAS JUTEparypa
XMMHUYECKOTO COJIEpKaHusl, CIIpaBOYHbIe MOco0usI, pecypchl MHTepHeTa), aHamu3upoBaTh HHYOPMALIMIO PA3INYHBIX BUIOB U
(dopM TpencTaBieHHs, KPUTUUECKH OLICHUBATh €€ JOCTOBEPHOCTh W HEMPOTHBOPEYUBOCTH, (HOPMYJIMpPOBATH 3alPOCHl U
NPUMEHSTh pa3IM4YHble METOABl NPU IOMCKEe M 0TOOpe nHpopManuy, HEOOXOAMMOHN JJIS BBHINNOJHEHHsS Y4YeOHBIX 3ajad
OIpe/IeTIEHHOTO THIIA; MPUOOPETaTh OIBIT UCIIOIb30BaHUA MH(OPMAOHHO-KOMMYHUKAaTHBHBIX TEXHOJIOTMH M Pa3JIMUHBIX
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
UHQOPMAaLIHEH: MPUMEHITH MEXIpeaMeTHbIE (U3nIecKie M MaTeMaTHIeCKUe) 3HaKH ¥ CUMBOJIEL, (hOpMYJIbI, a00OpeBHATYPHI,
HOMEHKJIATypY;UCIIOIb30BaTh U MPe0Opa30BEIBATh 3HAKOBO-CUMBOJINYECKHIE CPEICTBA HATTISAHOCTH.

OBnazsieHne YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMH JICHCTBUSIMU:

1)3amaBaTh BONPOCHI IO CYINECTBY OOCYKIaeMOW TeMBI B XOIC [AHANOra W/WIM AWUCKYCCHUH, BBICKA3bIBATH WJCH,
(hopMyIHpPOBATH CBOM MPEIOKECHHUSI OTHOCUTEEHO BBITIOIHEHHUS TIPEUIOKEHHOH 3a1a4H;

2)BBICTYIIATH C TPE3CHTAIMCH PE3yIHTATOB MMO3HABATEIBHOMN NEITEIBHOCTH, TOTYYCHHBIX CAMOCTOSATENHHO HIIH COBMECTHO CO
CBCPCTHUKAMU MTPU BBINNOJHCHHUHU XUMHUYECKOI'0 OKCIICPUMEHTA, HpaKTH’-IeCKOfI pa6OTI>I 10 UCCJICAOBAHHUIO CBOMCTB Hn3y4yacMbIX
BEIIIECTB, peau3aliy y4eOHOro MPOCKTa U (POPMYJIMPOBATh BBIBOJBI II0 PE3ysbTaTaM IPOBEAEHHBIX HCCICIOBAHUN MyTEM
COTJIACOBAaHUsI MO3UIMH B X0ZI€ 00CYKACHHS U 0OMEHa MHEHHSIMH.

OBJ'IaJIeHI/Ie YHUBCPCAJIbHBIMU PETYJISATUBHBIMHA [[eﬁCTBH)IMPII

1)caMOCTOATENBHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ICATEILHOCTB, OMpenesss e Hend W 3ajadu,
KOHTPOJIMPOBATH U 110 MEPE HEOOXOANMOCTH KOPPEKTHPOBATH NPEJIaracMblii alrOPUTM JICHCTBUH TIPH BBIIIOJTHEHUN Y4 EOHBIX
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 COCTABIISIIONICH €CTECTBEHHO-HAayYHOH KapTHHBI MHUpPa, POJIM XHUMHUH B
MO3HAHUU SIBICHUI MPUPOXAbI, B (OPMHUPOBAHMU MBINUICHUS M KYJbTYPBI JIMYHOCTH, €€ (DYHKIHMOHAJIBHOW T'PaMOTHOCTH,
HEOOXOMUMOHN JJIsl pelIeHus MPaKTUYeCKUX 3aJad M JKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 310POBBIO H
MIPUPOJHOM cpenie;

BIIAJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUI, KOTOpask BKIIIOYAET:

- OCHOBONOJIATAIOMINE TOHATHS (XMMHUYECKMH 3IIEMEHT, aTOM, 3JIEKTPOHHas 00O0J0YKa aroMa, MOJIEKYNa, BaJIeHTHOCTS,
3JIEKTPOOTPHULIATEIEHOCTD, XUMHYECKas CBA3b, CTPYKTYpHas (hopmyiia (pa3BEpHyTast M COKpaIIEHHas ), MOJIb, MOJISIPHAs Macca,
MOJIIPHBIA 00BEM, YIIEpOAHBIN CKeNeT, (YHKIHOHAIbHAs TpyIIa, pajukal, U30MEpHs, H30Mephl, TOMOJOTHIECKUH psif,
TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOJ U a30TCOAEPXKAIlWe COEAWHEHUsS, MOHOMEp, IIOJIMMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEMHEHMS); TEOPUN M 3aKOHBI (TEOpHs CTpOeHMs opraHudeckux BemecTB A.M. byrtiepoBa, 3akoH
COXpaHEHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS, JIS)KAIIUE B
OCHOBE ITOHUMaHUSI IPUYNHHOCTH Y CUCTEMHOCTH XMMHUYECKHX SBJICHUI, ()aKTOJIOrMYEeCKUE CBEJICHUSI O CBOMCTBAX, COCTABE,
MOJy4eHNH M 0e30IMacHOM HCHOJIb30BAaHMHM BAXKHEHMIINX OPraHMYECKHX BEIIECTB B OBITY U IPAKTHUYECKOH NEATEIHHOCTH
YeNI0BeKa;

- chopMHpPOBAaHHOCTH YMEHUI BBISBISATH XapaKTepHbIC NMPU3HAKHM IOHATHIA, YCTAHABIMBATh UX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHME MOHATHS TIPH ONMMCAHUH COCTaBa, CTPOCHUS U MIPEBPALICHUH OPTaHUIECKUX COCIMHEHU;

- c(OpPMHPOBAHHOCTH YMEHHUI HCIIONb30BaTh XUMHUYECKYIO CHMBOJHKY JJIsI COCTABICHHUS MOJEKYJSIDHBIX U CTPYKTYPHBIX
(pa3BEpHYyTOH, COKpaIEHHOH) (OPMYJI OPraHUUECKUX BEIIECTB M yPAaBHEHHH XMMHYECKHX PEAKILUH, M3rOTaBIMBATH MOJIEIH
MOJIEKYJ OPTaHUYECKHUX BEIIECTB ISl MILTIOCTPAIMU UX XMMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHHMS;

-c(hOpMHPOBAaHHOCTh yYMEHHMH YCTAaHAaBJIMBATH IPHHAIEKHOCTh HM3YUYCHHBIX OPraHMYECKHX BEIIECTB 110 HMX COCTaBy M
CTPOCHHIO K ONpeNeIEHHOMY KIaccy/TpyIIe COeIMHEHUH (yriIeBOAOPOIBI, KHUCIOPOA M A30TCOZAEpIKallhe COCIMHEHHS,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUsT), TaBaTh UM Ha3BaHMs 10 cucremarndeckoiit Homenknarype (IUPAC), a Takxe nIpuBOIUTH
TPHUBHAIBbHBIC HA3BAHUS OTIEIBHBIX OPTaHUYECKUX BEIIECTB (ITUIICH, IPOIMIICH, alleTUIIeH, STHIICHTJINKOIIb, TIIUIEePHH, (GEeHo,
(hopManpaeT I, aneTaabIeTu, MypaBbiHAs KHCIOTA, YKCYCHAs KHCIIOTa, OJIEMHOBAs KHCIIOTa, CTEAPHHOBAsI KUCIIOTA, TIIIOK03a,
(bpykTO3a, Kpaxmall, [eJUTII03a, TIUIUH);

-c(hOpMHUPOBAHHOCTH YMEHHS ONPEACIISATH BUIAbI XUMUUECKOH CBS3U B OPraHMYECKUX COeTUHEHHSX (OMHAPHBIE U KPaTHBIE);
-c(hOpMHUPOBAHHOCTh YMEHHs IIPUMEHSTH IOJOXKEHHS TEOPUH CTPOEHHs opraHudeckux BemectB A.M. ByrnepoBa s
00BSCHEHUSI 3aBUCHMOCTH CBONCTB BEIIECTB OT UX COCTABA M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BELIECTB;
-c(hOpMHPOBAaHHOCTh YMEHHWH XapaKTepHU30BaTh COCTaB, CTpPOCHUE, (U3UUECKHME W XUMHYECKHE CBOWCTBA TUIMYHBIX
Ipe/CTaBUTENeH Pa3IMYHBIX KJIACCOB OPraHWYECKUX BeUIeCTB (METaH, 3TaH, TWIEH, NPOIWIEH, aleTwieH, Oyraanen-1,3,
MeTwioyTaaueH-1,3, 6eH30J1, METaHOJ, ITAHOJ, ATWICHIJINKOJb, TIIMLIEPUH, (PEHOJI, aleTalbJeTH]l, MypaBbUHas U yKCYCHas
KUCJIOTHI, TJIFOKO3a, Kpaxmall, L0033, aMUHOYKCYCHAsI KHUCIIOTa), WIIIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXIYy HUMHU
YPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUECKHX PEAKLUH C HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYJI;

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

-c(hOpMHPOBAHHOCTh YMEHHUH MPOBOIUTDH BBIYHCIICHHUS 110 XUMHIECKUM YPaBHEHHUSIM (Macchl, 00bEMa, KOJIMIECTBA HCXOJHOTO
BEIIECTBA MM IMPOAYKTA pPEakIWW II0 M3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO W3 HMCXOJHBIX BEIIECTB WU
MIPOYKTOB PEAKITHH);




-c(hOpMHPOBAHHOCTH YMEHHH BJI/IETh CUCTEMOW 3HaHUIT 00 OCHOBHBIX METO/aX HAyYHOI'O ITO3HAHMSI, HCIIOJIb3YEMBIX B XUMHUHU
IPU W3YYEHHUN BEIIECTB U XMMUYECKHUX SIBICHHUH (HAONMIONCHUE, N3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHE), UCIIOJIb30BATh
CHCTEMHBIC XUMUYECKUE 3HAHUA JJIsl IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMH U
UX TIPIMEHEHUEM;

-cpopMHPOBAaHHOCTE YMEHUII COONIOATh MPaBMiIa MOJIH30BAHUS XUMHUYECKON ITOCYNON M Ta00paTOpHBIM 000pYAOBaHHEM, a
TaKKe TPaBHiIa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMH II0 BBINOJHEHUIO JTAOOPATOPHBIX XUMHUIECKUX
OIIBITOB;

-c(hOpMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBITIOJNHATH XUMHYECKHUIl AKCIIEPUMEHT (TpEeBpalleHus] OPraHMYeCKUX BELIECTB
NPY HarpeBaHMM, OIyYSHUE STHICHA U U3yYEeHHUE ero CBOIMCTB, KaUeCTBEHHbIE PEaKIIMK OPraHMYECKUX BELIECTB, ACHATYPaLns
0E€JIKOB IpH HarpeBaHUH, LIBETHHIEC PEaKIUU OEIKOB) B COOTBETCTBHH C NMPABWIAMH TEXHUKU O€30IaCHOCTH IIPH 00paIeHuH C
BEILECTBAMH ¥ Ja0OPaTOPHBIM 00OpYJOBaHUEM, IPEJCTABISATh PE3YJIbTaThl XUMHYECKOTO JKCIepUMeHTa B (opMme 3ammcu
YpaBHEHH COOTBETCTBYIOIUX peakuuii 1 popMyIHpOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

-c(hOpMHPOBAHHOCTh YMEHHUI KPUTHIECKH aHATM3UPOBATH XUMHUUECKYIO HH(OpMALHIO, TOTyIaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoit nHpOpManuu, IHTEpHET U IPYTHX);

-c(opMHPOBAaHHOCTE YMEHHH COONOIAaTh INpaBWiia SKOJIOTHYECKH IEIeco0O0pa3HOro TOBEACHHS B OBITY W TPYIOBOI
JEATEIFHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3[I0POBbsSl 1 OKPYXKAIOIIEH IPUPOIHON Cpeibl, OCO3HABAThH ONTACHOCTh BO3ACHCTBHSA
Ha KMBBIC OPraHW3MbI OIPEIEIEHHBIX OPTaHMYECKNX BEIECTB, MOHMMas cMblca nokasatens [1JIK (mpexensHO momyctumoit
KOHIICHTPAIINHN), TIOSICHATD Ha NIPUMepax CIOCOObl YMEHBIICHHS W IPEJOTBPAIICHNS UX BPEIHOTO BO3JICHCTBYUS HAa OPTaHU3M
YeJI0BeKa;

-c(hOpMHPOBAHHOCTH IMPEACTABICHUN O XUMUYECKOW COCTABIISIIONICH €CTeCTBEHHO-HAayYHOI KapTUHBI MUpA, POJIH XUMHHU B
MO3HAHUU SIBIICHUI MPUPOXABI, B (OPMHUPOBAHMM MBIIUICHHS U KYJIbTYPHl JHUYHOCTH, €€ (YHKIMOHAIBHOH I'PaMOTHOCTH,
HEOOXOIMMOM ISl pelICHUs] MPaKTHYECKUX 33Jad4 M IKOJOTMYeCKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 310POBBIO U
MIPUPOJHOM cpene;

BIIQICHUE CUCTEMOM XUMHUUYECKUX 3HAHUI, KOTOpas BKIIIOYAET:

1)ocHoBomONATaONIMEe MOHATHA (XMUMHYCCKHH SJIEMEHT, aToOM, M30TOI, S-, P-, d- SJIEKTpOHHBIE OpOMTAIM aTOMOB, HOH,
MOJIEKyJla, MOJb, MOJISIPHBIH OOBEM, BAJIECHTHOCTB, JJIEKTPOOTPHLATENHLHOCTh, CTENEHb OKHCICHHUS, XMMHUYECKas CBS3b
(koBaJIeHTHasI, MOHHAs, METAJUINYECKas, BOJOPOAHAs), KPUCTAIUIMYECKass PEIIETKA, THIBI XMMHUYECKHX PEaKLHi, pacTBop,
3JIEKTPOINTHI, HEAEKTPOINTHI, 3JIEKTPOIUTHYECKAs IUCCOIMALNSA, OKUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHMMHYECKOH
PEaKIK, XUMUIECKOE PaBHOBECHE);

2)TeOpHH U 3aKOHBI (TEOPHS ICKTPOIUTHICCKOI AUCconranuy, nepruoandeckuii 3akod .M. Mennerneesa, 3aKOH COXpaHESHHS
Macchl BEIECTB, 3aKOH COXpPaHEHHMs W TPEBPALCHUS ODHEPrHMHM INPH XUMHUYECKUX pEaKIHAX), 3aKOHOMEpPHOCTH,
CHMBOJIMYECKHH SI3bIK XUMHHU, MHUPOBO33PEHUECKHE 3HAHMS, JIe)KAIlUe B OCHOBE NMOHUMAHHS MPUYMHHOCTH U CUCTEMHOCTH
XMMHUYECKHX SIBICHHUH, (DaKTOJIOTHYECKHUE CBEJEHHs O CBOMCTBaX, COCTaBe, IOJIYYEeHHH W 0E3011acHOM HCIOJIb30BaHUU
BO)XHEWIINX HEOPTaHUUECKHUX BEIIECTB B OBITY M MPAKTHYECKOH JAESTEIBHOCTH YeJI0BEKa;

-c(hOpMHPOBAHHOCTh YMEHHMH BBUIBIISITH XapaKTepHbIC NPU3HAKH IOHATHI, YCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIINE MTOHATHS IIPH ONUCAHNK HEOPTaHWIECKUX BEIECTB M UX IPEBPAIICHUI;

-c(hOpMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY IUISI COCTaBJICHHs ()OPMYJ BEIECTB M ypaBHEHHI
XIMHYECKHX peaknui, cucreMatmdeckyto HomeHKnatypy (IUPAC) u TpuBmamsHBIe Ha3BaHUS OTHENBHBIX HEOPTaHMYECKUX
BeIlleCcTB (yrapHblii ra3, yrieKUCIbIi ra3, aMMHaK, raiéHasi U3BeCTb, HeralméHas H3BeCTh, MUThEBAsk COAA, TUPHUT U JpYyTHE);
-c(hOpMHUPOBAHHOCTh YMEHHUH OIPENENSTh BAJICHTHOCTh W CTENEHb OKHCJICHHS XHMHYECKHX 3JIEMEHTOB B COEIMHEHHMSX
Pa3IMYHOTO COCTaBa, BUJ XMMHYECKOM CBS3M (KOBaJCHTHAs, MOHHAs, METAUIMYECKas, BOAOPOJHAs) B COCOMHEHMSAX, THII
KPHUCTAJUTMYECKOI PelIETKM KOHKPETHOTO BelecTBa (aTOMHasl, MOJICKYJISIpHAs, HOHHAs, METalIMYecKas), XapakTep cpe/bl B
BOJIHBIX paCTBOpPAaxX HEOPraHUYECKUX COCTMHEHHN;

-c(hOpMHUPOBAHHOCTh YMEHHMH YCTAHABIMBATh MPUHAJJIEKHOCTh HEOPraHMYECKUX BEIECTB 110 UX COCTaBY K ONpENeIEHHOMY
KJIacCy/TpyIIe COEAMHEeHHUIl (IIpOCThle BelecTBa — METAJUIbl M HEMETaJUIbl, OKCHbI, OCHOBaHHs, KHCJIOTHI, amM(oTepHbIe
THIIPOKCHIBI, COJIH);

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

-c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XHMHYECKHX 3JIEMEHTOB 1—4 mepuonoB
[eprogudeckoil cUCTEMbI XUMHUYECKUX dNieMeHToB . 1. MeHerneeBa, HCIONb3Ys MOHSTHSL «S-, P-, d-3JI€KTPOHHBIE OPOUTATII,
«QHEPreTHYecKUe yPOBHU», OOBICHITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHUYECKHX AJIEMEHTOB M MX COCIMHEHHH I10
neprozam u rpynnam [lepuoandeckoii cucremsl xumnieckux ainementos J[.1. 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(UIIMPOBATh XUMHUYECKUE PEAKIMUA [0 Pa3JIMYHBIM TpU3HAKaM (YUCITY H
COCTaBy pearupyrolux BEIIeCTB, TEIJIOBOMY 3(h(GEKTy peakiiu, U3MEHEHHIO CTEICHEH OKHCIICHHUS 3JIEMEHTOB,
00paTUMOCTH pEaKINH, yIaCTHIO0 KaTalIn3aTopa);

-c(hOpMHPOBAHHOCTh YMEHHMH COCTaBJIATh YPAaBHEHHUS! PEakUMi pa3jIMuHBIX THIIOB, MOJHBIE M COKpAaIIEHHBIC YPaBHEHUS
peakuuii HOHHOTO 0OMEHa, YYUTHIBAS YCJIOBHUS, NP KOTOPBIX 3TH PEaKLUH UAYT 10 KOHLA;

-c(hOpMHPOBAHHOCTh YMEHHMH NMPOBOJHUTH PEAKLUH, IOATBEPKIAIONINE KaYECTBCHHBIH COCTaB Pa3iIMYHBIX HEOPraHWYECKUX
BEILIECTB, PACIIO3HABATh OMBITHBIM ITyTEM HOHBI, IPUCYTCTBYIONINE B BOAHBIX PACTBOPAaX HEOPTaHUIECKUX BEILECTB;
-c(hOpMHPOBAHHOCTH YMEHHUH PACKPBIBATH CYITHOCTH OKHUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH 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 YMEHHI XapaKTECPHU30BaTh XUMHUYECKUE MPOLECCHI, JIEXKAIINE B OCHOBE NPOMBIIUICHHOTO ITOJIyYECHUS




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

-c()OPMHUPOBAHHOCTh YMEHUH IIPOBOAUTEL BEIYHCIICHUS C UCIIONB30BAaHUEM IIOHATHS «MaccoBas HOJI BELIECTBA B pacTBOpE»,
O0O0BEMHBIX OTHOIICHUI Ta30B NIPH XMMHYECKUX PEaKIHUAX, MAcChl BEIECTBA MM 00BEMa I'a30B IO U3BECTHOMY KOJIHYECTBY
BEIIeCTBA, Macce WK 00bEMY OHOTO M3 YYAaCTBYIOIIUX B PEAKLUH BEIIECTB, TEIUIOBOrO S (eKTa peakii Ha OCHOBE 3aKOHOB
COXpaHEHHsI MacChl BEIIECTB, IPEBPALICHNS U COXPAHCHNUS YHEPT U

-cpopMHPOBAaHHOCTE YMEHUIT COONIOATh MPaBMiIa MOJIH30BAHUS XUMHUYECKON TTOCYNON M JTa00paTOpHBIM 000pYAOBaHHEM, a
TaKKe TpaBHiIa OOpAIleHUsI C BEHIECTBAMHU B COOTBETCTBUH C MHCTPYKLMSMH IO BBITOJIHEHUIO J1TAOOPATOPHBIX XUMHUYECKUX
OIIBITOB;

-c(hOpMHPOBAHHOCTh YMEHHUH IUIAHMPOBATh W BBIMOJHATH XMMUYECKHH SKCHEPUMEHT (pasiokeHHe MEepOKCHAa BOAOpOJa B
NPUCYTCTBUH KaTalu3aTopa, ONpeJesieHHe Cpellbl PACTBOPOB BEIIECTB C MMOMOIIbI0 YHHBEPCAIBHOIO MHIMKATOPA, BIHMSHHE
pa3nuuHbIX (aKTOPOB HAa CKOPOCTh XMMUYECKON PEaKLUH, peakIuyd HOHHOTO 0OMeHa, KaueCTBEHHbIE peakliu Ha Cyabdar-,
KapOOHAaT- M XJIOPHI-aHUOHBI, Ha KaTHOH aMMOHHS, pELICHHE OSKCIEPUMEHTAIBHBIX 3amad Ho TemaM «Mertauisl» u
«HemeTtaiutel») B COOTBETCTBHU C IPABHJIAMH TEXHHKH O€30IIaCHOCTH NPH OOPAICHHWH C BEILECTBAMH U J1a00OpaTOPHBIM
000pyaOBaHHEM, IIPEACTABIATh PE3yJIbTaThl XMMHYECKOrO IKCIICPHMEHTa B (hopMe 3alicH ypaBHEHUH COOTBETCTBYIOLIHX
peakuuii ¥ GOopMyIHPOBATh BHIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

-c()OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIN3UPOBATH XUMHUYECKYIO HH(POPMALHIO, TTOJy9aeMyI0 U3 Pa3HBIX HCTOYHHKOB
(cpeacTBa MaccoBOW KOMMYHHKAIWH, IHTEpHET U IpYyTHX);

-c()OPMHUPOBAHHOCTb YMEHHH COOMIOAaTh MpaBHIa HKOJOTMYECKH LeNecooOpa3sHOro MOBEeJEHHS B OBITY U TPYIOBOH
JIeITENIbHOCTH B LIEJISIX COXPAHEHHsI CBOETO 3[I0POBbsSl M OKPYIKaIOIIei IPUPOIHOM Cpeibl, OCO3HABATH ONIACHOCTh BO3JICHCTBHS
Ha JXWBBIC OpPraHU3Mbl OHpeHeJ’IéHHLIX BCHICCTB, IMOHHMMAasl CMBICJI ITOKa3aTCIsd HIIK, MOACHATH Ha HIpUMEpax CII0COOBI
YMEHBIIECHUS U NPEJOTBPAIICHNSI UX BPEJHOIO BO3/ICHCTBUS HA OPraHU3M UYEJIOBEKa;

3.6 OcBoursb 001Me U NpoeccHoHaIbHbIE KOMITETEHIIMH

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

OK 02 Hcnonb30BaTh COBPEMEHHBIE CpEACTBA IIOWCKA, aHalW3a M UWHTEpIpeTauud HHPOpMaluU, U
MH()OpPMALMOHHbIE TEXHOJIOTHH JUTA BBITIOJTHEHHMS 3a/1a4d IPO(eCCHOHATIBHON AEATEIbHOCTH

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

OK 07 CozeiicTBOBaTh COXpPAaHEHUIO OKPYIKAIOIIEH cpeibl, pecypcocOepekeHuIo, MPUMEHSTh 3HaHUS 00

4. COAEP)KAHUE JTUCIUIIJIMHBI (MK, IIM), CTPYKTYPUPOBAHHOE 10 TEMAM (PA3JIEJIAM) C
YKA3AHHMEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHUX YACOB M BUJIOB 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 IIOIyYECHUH JIeKLIMOHHBIX
HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpoeHus 3aHSTUI

opranudecknx coenuHeHuit A.M. BytnepoBa, eé
OCHOBHBIE TONOXKEHUs. CTpyKTypHBIE (HOPMYIIBI
OpTaHWYECKHX BeEmecTB. [ OMOJOTHSA, HW30MEPHS.
XUMHIYECKas CBSI3b B OPTaHWYECKUX COCIWHEHHAX —

OJIMHApHBIC W KpaTHBIC CBs3W. llpencraBiieHHE 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
IKAaHOB: (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, TOMOJIOTUUYECKHUM 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, CTPOCHUE,

(m3nveckne W XUMHYECKHE CBOMCTBA (peakiuu

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

AMMHOKHCIIOTHl Kak aM(OTepHbIE OpraHHYecKHe
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 CBOUCTBA OCIIKOB:
THIIPOJIH3, NEHATYpAIls, Ka4eCTBEHHBIC DPEaKIUU
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 DfCe.fleSHO()OpODfCHOM

/koMOUHUD.ypOK/

mpancnopme.

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 3aHATHI
pacrpeseneHus JJIEKTPOHOB MO  opOuTamsiM B
aToMax »JJIEMEHTOB NEPBBIX YETHIPEX IEPUOIOB.
ONeKTpOHHAS KOH(HUTYpaIHs aTOMOB.
Ilepnoauueckuii 3akoH u Ilepuoanueckas cucrema
xuMuueckux 3naeMentoB J.M. MenneneeBa. CBssb
nepuoguueckoro 3akoHa U Ilepuoanueckoit
CHCTEMBI XAMAYECKUX AIIEMEHTOB
JA.N. MenneneeBa Cc  COBpPEMEHHOM  Teopuel
CTpOGHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMUMHYECKUX HIJIEMEHTOB M 00pa3yeMbIX
UMM TPOCTBHIX U CJIOXHBIX BELIECTB IO IPyNIaM U
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. BaneHTHOCTB.
OneKTpooTpUaTenbHOCT. CTENeHb OKHCICHUS.
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. /KOMOUHHP.YPOK/. JIeKIIMOHHBIX

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 0OCHOBbI XMMHU 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. 3aHATHI
/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 COETUHCHHH,

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
OpraHNYecKol XWMHUHU. 3aKOH COXPaHEHHSI MAacCCh JlekmoHHBIX
BEIIECTB, 3aKOH COXPaHEHUS] U TIPEeBpALICHUS 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  peakuuif, B  TOM  4HCle 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.




MMPUJIOXKEHMUE 1

OIIEHOYHBIE MATEPHAJIBI

Ilo nucnunnune «Xumus»
Juia cnennanbHocTH «08.02.10 CTpoHuTenbeTBO KeNE3HBIX JOPOT, YTk U MTyTEBOE X03IHCTBOY

CocraButens: npenojasatens, C.B. Mankosa

Ycceypuiick 2024



1. Onucanue noka3areJiell, KpUTepHeB M IIKAJ OLlCHUBAHNUSA Pe3yJIbTATOB.

1.1. TToka3zaTtenu u kputepuu oneHuBanus pe3yapratoB OK 01, OK 02, OK 04, OK 07, .

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
nmudhepeHTMPOBaHHOT
0 3a4eTa

Huzkuii
YpOBCHB

OO0y4aromuics:

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

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

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

HeynosneTBopurensHO

[Toporossrit
YpOBEHb

OO0y4aromuiics:

-00Hapy»XuJI 3HAaHHE OCHOBHOTO 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
MPOTPaMMO¥ JTUCIIUTUTAHEI;

-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:

- 0OHAPYKUIT TIOJIHOE 3HAHUE YYeOHO-IPOrPAMMHOTO MaTepUana;

-YCIEIUIHO BBIMTOIHII 3aIaHUsI, IPEIYCMOTPEHHBIC MPOrPaMMON;

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

-II0Ka3aJl CHCTEMATHYCECKUI XapakTep 3HaHUH y4eOHO-ITPOrPaMMHOTO
Mmarepuana;

-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, CUCTEMAaTHUECKHE 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;

-TIPOSIBWJI TBOPUYECKUE CTIOCOOHOCTH B MIOHUMAHHUY y4eOHO-ITPOTPAMMHOTO
MaTepHaa.

OTan4HO

1.3. Onmucanune mIkaa OLEHNBAHUSA

PesynbraTsl 00y4aromierocst OLEeHUBAIOTCS CIIETYIOIIMM 00pa3oM:

ITnanupyemsl
I ypoBEeHb

pe3yabTaToB
OCBOEHHS

ConeprkaHue IIKaIbl OLEHUBAHUS
JIOCTHTHYTOTO YPOBHS pe3yJIbTaTa 00y4eHHs

HeyHOBHGTBopI/ITCHI)

HO YZIOBJ'IGTBOpI/ITeHLHO

Xoporo

OTIN4YHO




b HaJWYHC 3HAHUH
MIpH pEIICHUN

HaJIM4yue 3HaHUi npu

MIPUMEHEHUIO 3HAaHUI
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 ‘
MPOJIEMOHCTPUPOBATD MIPUMEHEHHIO 3HAHUIT B

BEIOOpE criocoba

IO HCIOJIb30BaHHUIO
METOJIOB OCBOCHHUS
yueOHOit
JIMCIUTITHHBIL.

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

KOTOpBIE IIPEICTaBIIsII

IpenoaasaTeilb, U Ipu

€ro KOHCYJIbTaTUBHOU
HNOAJEPIKKE B YACTH

COBPEMEHHBIX POOIIEM.

3HaTh . pEeLIeHUH 3a1aHuiH, peLIeHus] HEM3BECTHBIX
3aJJaHu#, KOTOpbIe AQHAJIOTUYHBIX TEM,
KOTOpBIE OBUTN WM HECTAHJIAPTHBIX
OBLTH ITPEACTaBICHBI 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):

BoOoo~Noog~wONE

0.

[EN
=

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
OK 04,
25.
26.

Uro Ha3bIBaeTCs akaHamu, obias ¢popmyia ankanos. OK 01, OK 02, OK 04,

UYro Takoe ankeHsl, 00mias ¢popmyna ankernos. OK 01, OK 02, OK 04,

Yro Takoe ankuHbl, oommas popmysna ankuros. OK 01, OK 02, OK 04,

Yro Takoe cnupThl, 00mias popmyina cnupros. OK 01, OK 02, OK 04,

Uro takoe anpaerupl, oomas Gopmyna anprerunos. OK 01, OK 02, OK 04,
UYro Takoe kapOOHOBBIE KUCIOTHI, 00mIas hopmymna kapooHoBEIX kucimot. OK 01, OK 02, OK 04,
Uro takoe »¢upsl, obdmas popmyia agupos. OK 01, OK 02, OK 04,

Uro takoe xupsI, oo6mas Gopmyna xxupos. OK 01, OK 02, OK 04,

UYro takoe yrieBoasl, odmas popmyna yriaesogo. OK 01, OK 02, OK 04,
Uro oTHOCHUTCS K MOHOCaxapuaM, aucaxapuaam, noaucaxapugam. OK 01, OK 02, OK 04,
KaxoBa yHKIHS ITFOKO3bI, KpaxMala, TIIUKOTeHa, 1meutoio3bl, xutuaa. OK 01, OK 02, OK 04,

Uro takoe amunbl. Hammcats dpopmyny Tpumermiamua. OK 01, OK 02, OK 04,

Uro Takoe nepBUYHbIE aMUHBI, BTopruHbIe 1 TpeTndHble. OK 01, OK 02, OK 04,

UT0 Takoe aMHHOKHUCIIOTHI, 001mast popmyna amuHokucior. OK 01, OK 02, OK 04,

UTto Takoe OCHOBHBIE, HEUTpalIbHbIE U Kucable aMuHOKUCIOTEI. OK 01, OK 02, OK 04,

Uro Takoe 6Ky, CTpYKTyphl 6enmkoBoit monekynsl. OK 01, OK 02, OK 04,

UYro Takoe neHaTypanus, peHatypauus oenka. Bugst 6enkos. OK 01, OK 02, OK 04,

YTO TaKO€ YTI€BOAOPOABL, YIIEBOAOPOAHBIN paauKal, Mpou3BoaHsle yriesonopoaos. OK 01, OK 02, OK 04,
YTO TaKO€ U30MepHL, roMoiory, romosornyeckuit psg. OK 01, OK 02, OK 04,

CKOJIBKM BaJICHTEH yIiepoj B yriesogopoaax u nouemy. OK 01, OK 02, OK 04,

Hanucath GopMyIbl HUTPOTPYHIIEL, cyibgorpymmsl, amuHorpynmsl. OK 01, OK 02, OK 04,

Kaxoii Tun rubpuanzanuy y ankaHoB, ankeHoB, anmkuHoB. OK 01, OK 02, OK 04,

Urto Takoe peakiys HelTpanu3anuu, stepeduxarum, cynsdupoanus, HutpoBanus. OK 01, OK 02, OK 04,
Uro Takoe peaKknuy THAPUPOBAHNS, THAPATAIINH, TaJOreHupoBaHus, TuaporanoreHuposanus. OK 01, OK 02,

[TepeuncanTh KadeCTBEHHBIE PEAKIINH TSI AIbJIETHIOB, 3aucaTh ypaHeHus peakmuii. OK 01, OK 02, OK 04,
®dopmyra 3TUIICHA, alleTUIIEHA, STaHOJIa, MyPABbUHOMN KUCIOTHI, YKCYCHOUM KucnoThl. Kak Ha3piBaeTCs

KHUCJIOTHBII 0CTaTOK MypaBbUHOM KUCIOTHI, ykcycHOI kucinotel OK 01, OK 02, OK 04,

217.
28.
29.
30.
31.

dopmyra rimueprHa yKCyCHO# KucnoTsl, popmanuna, stuneHrmukois. OK 01, OK 02, OK 04,

®opmyna 6ensona, denona, annauna. OK 01, OK 02, OK 04,

Uro Takoe moauMepsl, MOHOMepsI, Buabl nonumepos. OK 01, OK 02, OK 04,

CdhopmynupoBath OCHOBHEIC MOJIOXKeHUs Teopun byrineposa. OK 01,

Uro oTHOCUTCS K a30TCOAEpKALIUM coequHEeHUsIM. CKONbKY BalI€HTEH a30T B ATUX COEIUHEHHUSX, 3alIUCATh

dhopmyry amurorpynmsl. OK 01, OK 02, OK 04,

32.

Urto Takoe kapOOKCHIIbHAS TPYTINA, U3 YeT0 OHA COCTOMT, 3amucath popmyry. OK 01, OK 02, OK 04,



33. Yro Takoe CKOPOCTh XUMHUCCKUX PEAKIIMi B TOMOTeHHO# 1 rereporeHHoi cpenax. OK 01, OK 02,
34. Cdopmymnuposars npuniun Jle [atease. OK 01, OK 02,

35. IIpasuiao MOpkoBHHKOBa, paBmio 3aiinesa. OK 01, OK 02, OK 04,

36. Yro takoe pactBopsl. Tumsl pacTBopoB. Buasl konmentparuii. OK 01, OK 02, OK 07,

2.2 3apmaunm k 3a4ery (2 cemecTp):

1. CocraBuTh (OpPMYJIBI aMHHOB: TPHITHIAMUH, JTUMETHINPONMIaMuH, MeTHdTHANponuiaamMud. OK 01, OK 02,
OK 04,
2. Hamucate uzomepst st CSHI3N. OK 01, OK 02, OK 04,
3. CocraBurb popmynsl amuHOB ¥ amuHokucinot: OK 01, OK 02, OK 04,
2-aMHHO-TEKCaHOBas KHCIIOTa, 3,3-TuMeTiI-4 aMUHO-TICHTAaHOBAs KUCIIOTA, TPUITIIAMIH.
4. Hammcatp ypaBHeHHS peakluuii cynbhupoBanus n HuTpoBaHus (o Konoanosy) 2-metnmin-iponana. Hazsate
mpoxayktsl. OK 01, OK 02, OK 04,
5. Kax M0oxHO mOITy4uTh 2,6 — IMMETHII-TENTaH , UCTIoNb3ys peakuio A.Bropma? OK 01, OK 02, OK 04,
6. Hamucate peaknuio HUTpoBaHU OyTaHa, Ha3BaTh mpoaykT. OK 01, OK 02, OK 04,
7. Hamucats ypaBHeHUs peakiuii mosrydenus rekcana n3 YB: OK 01, OK 02, OK 04,
CH; - CH, — CH,Br
8. Hamucats popmynsr coenunenuii: OK 01, OK 02, OK 04,
A) 2,2 — numetnn OyTaHOBas KMCJIOTA
b) 3,4-numMeTnin-4 nponui-reKcaHallb
9. Hamnucats popmyssl coeaunennii: OK 01, OK 02, OK 04,
A) 4- HUTpO-OyTaHOBAs KUCIIOTA
B) 3-meTmin-4-nponuin-okTaHOBasT KACIIOTa
10. BrIpasure B IMpoIeHTaX KOHIICHTPAIUIO pacTBopa, coxeprkariero B 280 T Boxsr 40r caxapa? OK 01, OK 02,
OK 07,
11. Cwmemamu 300r 20% pactBopa u 500r 40% pacTBOpa xs0opHuIa HaTpHsa. UeMy paBHA IPOLICHTHAS
KOHLEHTpauus noayyeHHoro pactsopa? OK 01, OK 02, OK 07,
12. B Boze maccoii 1000r pacTBopuiM cysib(ar Kaius KOJIMYECTBOM BeIlecTBa 2 MOJIb. BBIYHCINTE MacCOBYIO
noito pactBoperHoro Bemiectea? OK 01, OK 02, OK 07,
13. Hamucats ¢opmyiy ykcycHoaTHiIOBOrO 3dupa (atunanerar) OK 01, OK 02, OK 04,
14. Hanwmcats Gpopmynry MypaBeHHOATHIIOBOTO 3¢upa (3trndopmuar) OK 01, OK 02, OK 04,
15. Hanwmcatb popmyny macisaodTiiioBoro s¢gupa (3tundoyrupar) OK 01, OK 02, OK 04,
16. Kax MOXHO MONMYYHTH 2,6 — TUMETHII-TEIITaH , HCIoNb3yst peaknuio A.Biopma? OK 01, OK 02, OK 04,
17. HamucaTs ypaBHEHMs peakumii cyabpupoBanus u HuTpoBanus (1o Konosanosy) 2-mermi-iponiana. Hassarts
npoxayktsl. OK 01, OK 02, OK 04,
18. Hammcats popmymnst cnenyronmx coenuaermii: OK 01, OK 02, OK 04,
a) 3-OpoM-2-XJIop-TIeHTaH
B) 2,8-THMMETHII-HOHAH
19. U3 700 r 60% - HOIi cepHO¥ KMCIOTHI BbinapuBanueM ynanuiu 200r Boabsl. UeMy paBHa npoLieHTHAs
KOHIIeHTpanus octapierocs pacreopa? OK 01, OK 02, OK 07,

3. TecToBble 3agaHns. OueHKka M0 pe3yJabTaTaM TeCTHPOBAHMS.
3.1. IlpumepHbIe 3ajaHust TeCTa

Nel. Conu numus, umeiowue popmyant Li;SOg, LisS, Li,SO,, nasvisaromesOx 01,
1) cynbdar, cynbdur, cyabpdua 2) cynbdur, cyabdua, cynsdar
3) cynbdur, cynboat, cynspun 4) cynsdun, cynbhur, cyisdar

No2. Bewecmeo CuSQ4—omo OK 01,
1) ocHOBaHKE 2) oxcupg 3) KUCTOTHI 4) comb

No3. Vpasuenue 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)CuSO,4+2NaOH=Cu(OH),+Na,SO,

Ne4. Dnemenm, amomvl KOmopo2o umerom 6 mpemvem 3J1eKmpOHHOM clloe 08a 3nekmpoHa, - 3mo OK 01, OK 02
1) Mg 2) Pb 3)Se 4) Cr.
No5. Oxucaumenvho - goccmanosumenvhas peakyus npouszotoem medxncoy eewyecmeamuOK 01

1) Fe u H,SO, 2) Fe,03 u HNO;3

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

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



2) cynb(}aTom Kanus ¥ XJIOPHUIOM ATIOMUHUS
3)xapOOHATOM HATPHS U COJITHOM KUCIIOTOU
4)cepHOi KHCIIOTON M HUTPATOM MEIH

Ne7. Maccosas 0ons kuciopooa 6 cynvgpame anromunus pasnaOK 01, OK 02, OK 07,

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

Ne8. B omauuue om cynogpama nampus cyropam meou peazupyem ¢ OK 01, OK 02,
1) THAPOKCHUIIOM MarHus

2) xJopuIoM Oapust

3) HUTPATOM KaJIbIHs

4) THOPOKCHIOM KaJIHS

Ne9

KoBanenTtHas HenonapHas cBa3b umeercs B OK 01
1) momekyse BombI

2) MoJekyJiie XJIOpUaa MeIu

3) Mosekye Bogopoaa

4) MoJeKyIe OKCH/Ia Kajaus

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

2) cepoBOIOpOIHAS KHCIOTA

3) cepHas KuCIIOTa

4) caxapo3sa

Nell. B ypasuenuu peaxyuu mesicoy MasHuem u COASIHOU KUCIOMOU OMHOWeHUe KOIp@uyuenmos neped Gpopmyramu maznus u
xuciomul pasno OK 01

1) 1:3 2)11 3)1:2 4)6:1
Nel2. Oxcuowvr memannosg —smo OK 01,
1) CuO, Ca0, Fe,03 2) Si0,, SO3, NO,
3) Mn,0O4, P,0s, SO4 4) Cl,04, CO,, N,O5
Nel3. K kucnomuvim u coomeemcmeeHHo 0CHO8HbIM okcuoam omuocamciOK 01,
1) CO u Na,O 3) A|203 u P,0O5
2) CO,uMgO 4) SO3u ZnO
H,0  S0;
Nel4. B cxeme npespawenuti Ba — X, — X, 6ewyecmeamu "X;" u "X;" aenaromesn coomseemcemeenno OK 01, OK 02,
1) Ba(OH), u BaSO, 3) Ba(OH), u BaSO;
2) BaO u BaSO, 4) BaO u BaSO3;

Nel5. Io nsimo 21eKmMpoHO6 Ha BHEWHEM INEKMPOHHOM CLO€ HAXOOUMCS 8 AMOME Kalc0020 U3 xumudeckux 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 moocro ) G IOMOUYbIO OK 01, OK 02,

1) cymnsbuma HaTpHs
2) cynbhuTa Kanus

3) CepHHCTOU KUCIOTHI
4) okcupa cepsl (1V)

Nel7. Obvem 6000poda (1.y.), HeobxoOumbli 0151 6occmarnosaenus dtcenesa uz okcuoa stceneza (111) maccoii 80 xe, pasen
_______ aO0OKoI
a)56.3 6)33.6 B)I1.2 1)14.2

Nel8. Ipu e3aumoodeticmauu memanna ¢ 6000U GbLOEUNCS 243, A PACMBOP NPpu 00basIeHUU heHOAPmAareuna OKPACUICS 6
Manunoswlil ysem. mum memannom modxcem ovime OK 01, OK 02,
1)Hatpuit 2) IMHK 3) 6eprmit 4) amoMHUHUT

Nel9. Ipusnaxom xumuueckou peakyuu mexncoy pacmeopamu cyavghama meou u euopokcuoa xaaus saeasemces OK 01, OK 02,
1. BbIENCHUE ra3a
2. BbBINAJICHUE OCAJKa
3. mosBICHUE 3amaxa



4. TOTJOUICHHE TEeTUIOTHI
No20. Bewyecmaa, MoKyl KOMOPLIX COCMOSM U3 AMOMO8 8000P0O0A U KUCTOMHBIX OCMAmMKOo8 - Hasvisaiomes  ...OK 01,

Ne2l. Yemanosume coomeemcmeue mexncoy gpopmyniamu eeuwjecms u Kiaccamu Heopeanuieckux coeounenutiOK 01,

@opmyna  eewjecms Knacc sewjecme
A) Na[AI(OH)4] 1) okcumsl
b) NaOH 2) KUCIIOTHI
B) HCI 3) ocHoBaHUA
') CuO 4) KOMILICKCHBIC COJTU

Ne22. Yemanosume coomeemcmeue medxncoy popmynramu eeujecms u knaccamu Heopeanuueckux coedunenuti OK 01,

Dopmyna eewecms Knacc sewgecme

A) H,SO, 1) oxcun

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

I') Al,O3 4) KOMIIJIEKCHas COJIb

Ne23. Vemanosume coomeemcmeue mexncoy opmyramu KUCIom u coomeemcmeyrowux um oxcuoos OK 01,

KHUCJIOTHI OKCH/IBI
A) H3PO, 1) CO,

b) H,CO; 2) SO;

B) HNO, 3) N;O3

I') H,SO, 4) P,0s

Ne24. Bewecmea, MoKy bl KOMOPBIX COCMOAM U3 08YX IEMEHMO8 00UH U3 KOMOPBIX KUCI0pod Haszvisatomess  ...OK 01,

Ne25. YVemanoeume coomeemcemeue mexncoy gpopmynoi eeujecmaa u e2o Hazeanuem OK 01,

Gopmyna eewecmsa HA368aHUe Gewecmad
A) H,SO, 1) cepHECTas KHCIOTa
b) H,SO3 2) cepoBOJIOPOIHAST KHCIOTA
B) H,S 3) cepHast Kucyiora
') H,COs 4) yrojpHas KACIOTa

No26. Bewecmea X, Y, Z 6 yenu npespawyenuii OK 01, OK 04

+x +NaOH +7Z
Cu CuCl, Y CuSO,

1) X - xnopuz ueka, Y - ruapokeua meau (11), Z - Boga

2) X - comstHast Kuciota, Y - ruapokeua meau (1),  Z - ruapokcu Hatpust
3) X - xnop, Y - rugpokcun menu (11), Z — cepras kuciora

4) cepHas kucnoTa u okcup yriepoaa(lV)

Ne27. Xumuueckas ces3b Me.?lC()y NON02HCUMETIBHO U OMPUYAMETbHO 3APANCEHHBIMU YACMUYAMU HA3blBAEMCA ... ces3vio OK

01

No28. Amom snemenma umeem snekmponnyio kongueypayuio 15°25°2p°3s3p°4s?3d°. Homep nepuooa, nomep epynni,
MAKCUMATbHASI CMEeNelb OKUCTeHUs. OaHH020 diemenma coomeemcemeenno pashvt 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.), neobxooumwiti 0ns oxucienus 280 e scenesa, pasen 2. (Hucno oxkpyenume 0o yenvix.) OK 01
A) 168 B)215 B)146 TI)112

Ne30. Bewyecmea pacnonogicenst 8 nOC1€008amebHOCHU. 0CHOBHbIL OKCUO, ocHosanue, kucias cone OK 01, OK 02,
1) Ca0, Ca(OH),, CaHPO,

2) SOz, Na,[Zn(OH)4], NaHCO4

3) CrOgz, Cr(OH)3, CrSO,

4) P,0;, Mn(OH)z, NH4HCO,

Ne3 1. I'omonoeamu ssrsiomes sewecmsa, ghopmyavt komopwvix OK 01, OK 02, OK 04,
1) CH2 = CH2



2)  CHs;- CHs
3) CH=CH
4) CHF CH2 — CH3

Ne32. Kucayio cpedy umeem goomnwiii pacmeop  OK 01, OK 04
1) xkapboHaT Kanus 3) noaun xanus
2) HUTPAT HATPUS 4) HUTpAT ATIOMUHUS

Ne33. [lamws nazeanus uzomepam OK 01, OK 02, OK 04,

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

1) 2,4-nuGpomiienTan u 3,4-1uOpOMIIEHTaH
2) 2,4-nqubpomrieHTaH U 2,3-a1u0pOMIIEHTaH
3) 2,2-pqubpomIieHTaH U 3,4-1u0pOMIIEHTaH
4) 1,2-mubpommneHTad u 2,2-1u0poMIIeHTaH

Ne34. Jlamv nazeanus paouxaram OK 01, OK 02, OK 04,
CoHs -, CsHy -, CaHg-

1) T, OyTHII, TEHTHUI
2) 3TWII, PO, Oy THII
3) 3THII, IPOTIMIT, ICHTUI
4) THII, IPOTIHJI, TEKCHI

Ne35.  Coenacto mexncOyHapoOHol HOMeHKIamype coeounerue, popmyna Komopozo

HsC — CH—CH - CH,— CH — CH, naspiBaetcs: OK 01, OK 02, OK 04,
tH; CJH; CH,

1) 2,5-numernn-4-3THarekcan
2) 2-meTHiI-4-u30MpOITHITeKCaH
3) 2,4-numMeTHiI-3-3TUIIreKCaH
4) 2,5-nqumernin-3-3TUIreKcan

Ne36./laTp Ha3BaHUE YTIIEBOIOPOAY, CTPYKTYpHas ¢popmyna kotoporo: OK 01, OK 02, OK 04,

CH;— CH, — CH, — CH;

1) oran

2) mpomad
3) rekcan
4) Oyran

Ne37. B peaxyuio euopamayuu ecmynarom seujecmea OK 01, OK 02, OK 04,

A) Oen3zon B) nenren ) sTrinen
b) anernnen I') nommstinen  E) nuknoOyran

Ne38. YVemanosums coomeememaue medncoy ghopmynamu gewgecms u ux naseanuamu  OK 01, OK 02,

BemectBo HasBanue
A) CH,=CH, 1)3THINOBEIA COUPT
b) HCHO 2)ykcycHasi KHCJIOTa
B) C,HsOH 3)dbopmansaerun
o
I') CH3-C 7 4)sTuneH
OH

Ne39. K mpedenvrvim yeneeodopooam omuocames OK 01, OK 02, OK 04,
1) nMKIIOTreKCaH, MpomaH, OeH30J1

2) aTaH, IeKaH, MEHTaH

3) MeTaH, eHTaH, MPONaHaNb

4) oTaH, alleTUJICH, dTHIICH

Ne4().  Pacnonoscume y2ne8000poobl 8 HOPSAOKe 803PACMAHUS YUCIA amomos yerepooda 6 moaexyie OK 01, OK 02, OK 04,
1) mpoman 3) 2-mMeTuabOyTaH
2) OytaH 4) 2,2-nuMenTmIOyTaH



Nedl. B pesynomame eudpoausa caxaposwvt oopasyromes OK 01, OK 02, OK 04,
1) ruaponasa u caxapu
2) yKCyCHasi KUCIIOTa W DTaHOJ
3) rajakTos3a W TIUITH
4) rmoko3a U GpyKTo3a

No42.  Peaxyusmu npucoeourerus u oomena coomeemcemeernno ssnsiomesi OK 01
1) CgHg+ Cl, u CH3COOH + NaOH

2) C6H6+ Brz u C2H50H + Na

3) C5H10 + Brz n C6H14 + Clz

4) C¢HsOH + NaOH u C¢HsCl +NaOH

Nod3.  DOmunenosvie y21e6000p00bl MONCHO OMAUYUTNG OM NPedeNbHbIX Yene6000pooos ¢ nomowvio OK 01, OK 02, OK 04,
1) 6poMHOIi BOJTBI

2) MeTHOM crpann

3) sTanoNa

4) nakxmyca

Nod4.  Haszeanue smunoswlii cnupm coomeemcmsyem sewecmsy, umerouemy gopmyry OK 01,
1) CH,

2) C,HsOH

3) C;H2

4) C;Hs

Ned5. Kauecmesennas peakyus na oonapyscenue enokossi OK 01, OK 02, OK 04,
1)obecuBeunBanue OGPOMHOIT BOJIBI

2) peakuus "cepebpsiHoro 3epkana'

3) B3auMOJEHCTBUE C METANTNUECKUM HATPUEM

4) B3auMo/ieiicTBrE ¢ pacTBOpoM xjopua sxenesa (I11)

Ned6.  Peaxyus "npucoedunenusn” xapaxmepna onss OK 01, OK 02, OK 04,
1) aTHIIEHA, YKCYCHOTO aJIbJIeTH/IA, TIPOIICHA

2) sTaHaNs, OCH3ANbETHAA, YKCYCHOM KHCIOTHI

3) cTupora, MeTHIIAIeTaTa, MypaBEUHOMN KHCIIOTHI

4) dhopmanbaernga, YKCyCHOTO allbIETH 1A, TIIFOKO3EI

Ne47. K monocaxapudam ommnocames OK 01, OK 02, OK 04,
1) ManbTO3a, TIIIOK03a, HEUTI0N03a

2) III0K03a, caxaposa, Kpaxmal

3) bpykTO3a, MaIbTO3a, EJLTIOI03a

4) rmoko3a, Gpykro3a, pudo3a

Ned8.  JIna kauecmeennozo onpedenenusi smanans ucnoavsyrom peaxyuro OK 01, OK 02, OK 04,
1) «cepebpsHOro 3epKaia

2) ¢ JaKMycoMm
3) ¢ okcumom memu (11)
4) ¢ OpoMHOIi BOMIO#

Ne49. K nenpedenvuvim yeneeodopodam omuocamess OK 01, OK 02, OK 04,
1) Dranaib, 3TaHOJ, AlCTHUIICH
2) bBensou, nukiorekcas, GpeHon
3) AleTHIEH, STHIEH, IEHTEH
4) DraHu, IPOIMH, YTAHOBAs KKCJIOTA

Ne 50. B cxeme peaxyuu Na + X —»> CsHsONa + H,  sewecmeom «X» asnsemes OK 01, OK 02, OK 04,

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

Ne5 1. Cnooicrutii a¢pup umeem credyiowyro cmpykmypuyro gpopmyny. OK 01, OK 02, OK 04,

/O



HsC—CH;C= O — CHq
Haszeanue smozo coeounenus

1) MermoBslii 3¢up nponuoroBoO# KHCHoTE; OK 01, OK 02, OK 04,
2) DTunoBblil 3pUp YKCYCHON KHCIOTHI,

3) Metunosslit 3pup YKCYCHON KHCIOTHI;

4) DTUNnpOoNHHAT.

Ne52. Ilpespawenue bymana 6 6ymen omuocumes k peaxyuu OK 01, OK 02, OK 04,
1) nomumepuzauu 3) meruapararyu
2) JeruapuUpOBaHUS 4) uzomMepusaiuu

Ne53.  Ayemunen 6 nabopamopuu modicHo noryuums npu ezaumooevicmseuu OK 01, OK 02, OK 04,
1) yrueposaa ¢ BOAOPOAOM
2) xapOuoa aTFOMHHUS C BOIOM
3) xapOmaa Kaablust ¢ BOJOM
4) xIopMeTaHa ¢ HaTpUeM

Ne54. Memunogvii 3¢pup nponanosoii KUciomsl MoxcHo noayuums npu g3aumoodeucmeuu OK 01, OK 02, OK 04,

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

3) MypaBbHHOMW KHCIOTHI U MPOIAHOJA-2 METaHOIa
4) METHJIOBOTO CIUPTA U MPOIMAHOBOI KUCIOTHI

Ne55. ... - oMo 8bICOKOMOIEKYIAPHYLE BelyecmBd, MAKPOMOJIEKYIbl KOMOPbIX NOCMPOEHbL U3 NOGMOPAIOWUXCS CIPYKIYPHBIX
36enves - monomepos. OK 01, OK 02, OK 04,

Ne56. Yemanosume coomeememaue mexcoy hopmynon eeuecmsa u Kidccom OpeaHuyeckux cOeOuHeHull, K KOmopomy OHO
npunaonexcum OK 01, OK 02, OK 04,

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.  Vemarnosume coomsemcemaue medicoy popmynou eewecmsed u cnocooom noyenus

dopmyra BelecTa Cnocob nonyueHus

A) C,HsOH 1) TuapaTanus 3TUIICHA

b) CH;COOH 2) OKHCIICHHE alleTallbJIeTHIa

B) CH;OH 3) MEKMOJNEKYJIISIpHAs JeTUApaTaAIINS

INCHs— O — CyHs 4) ruaprpoBaHKe MPOTIAHAIS

Ne58.  Cnoorcrbie 3¢ghupbl mpexamomno2o CHupma eauyepura u 8blCUUX KapooHOBbIX KUCIOM HA3bIBATOMCS ... OK 01, OK
02, OK 04,

HKUPBI

Ne59. AnkaHbl — 3TO YrieBoA0pOabl, COCTAB KOTOPLIX OTPAXKACT 06111&5{ (l)OpMyJ'Ia
A) CnH2n+2 B) CnHZn B) CnH2n»2

Ne60 ... - 5T0 amdoTepHBIE OPraHUIECKHE COSNNHEHHNS, COIepIKalie ABa Buaa GyHKunoHanbHEIX rpymn. OK 01, OK 02,
OK 04,

MNe61. B kaxom pAoy XumMuueckux 91emMenmos 0ciabesaiom HemMemaiiuieckie Ceotcmeda coomeememayouux um npocmvlix
seugecms OK 01, OK 02

1) cepa, pocdop, kpemHuit

2) KHCIOpOJ, cepa, CeleH

3) 0op, yriepos, a3oT

4) xpemnuit, hocdop, cepa

Ne62. Cmenenv okucnenuss -2 amom cepvl npossisiem 8 Kkaxcoom uz coedunenuti OK 01



1) CaS0O; u H,S
2) H,SO, u FeS
3) SOZ u st
4) CaSuH,S

No63. Ilpusnaxkom Xumuieckoll peakyuu medxcoy pacmeopamu Humpama cepebpa u xaopuoa anromunus seisemcs OK 01
1) wu3MeHeHHe 1BETA
2) BBIJEIECHHUE ra3a
3) mosBiIeHHE 3amaxa
4) BhIMaACHHE OCA/IKa

No64. [Ina smunena seprul creoyiouwue ymeeposcoenus OK 01, OK 02, OK 04,
1) oTHOCHTCS K HENpPEASIbHBIM YIICBOIOPOAAM
2) He pearupyert ¢ KHCIOPOIOM
3) pearupyerT ¢ BOJOPOIOM
4) WMeeT TONBKO OJUHAPHBIC CBSI3H
5) BcTymaer B peakiMi 3aMeIleHHs

No65. Cynovgpam nampus peazupyem ¢ OK 01

1) KOH
2) Ba(OH),
3) NaCl
4) H,CO;4

Ne66. Haubonvuee uucio moieii KAaMuoHO8 U GHUOHO8 00pa3yemcs npu NoAHOU ouccoyuayuu 8 600Hom pacmsope 1 mono OK
01, OK 04

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

Ne67. K consim omnocumes kasicooe uz 08yx eeugecmsOK 01,
1) FeCl, u Ba(NO3)2
2) Ca(NO3)2 n H,SO,
3) KOHwu LiSO,
4) CaOu NaCl

No68. Xumuueckas cesaze 6 kpucmanne xnopuoa nampus OK 01
1) KoBaJeHTHas HENOJSpHASL
2) KOBaJeHTHAs MOJISPHAs
3) Meramnyeckas
4) wuoHHas

Ne69. Cmenenwv oxucnenus -4, a eanenmnocmo |V amom yenepooa umeem 6 coeounenuu OK 01
1) CO, 3) H,CO3
2) CH, 4) CCly

Ne70. I'openue ceposodopooa 2H,S +30, = 2H,0 + 250,  ssuaemcs peaxyueti OK 01
1) OKHCIUTENBLHO-BOCCTAHOBUTENBHOM, IK30TEPMHUYECKOI
2) OKHCIUTENbHO-BOCCTAaHOBHUTEIBHOM, IHA0TEPMUIECKOM
3) 3aMemeHus, SHIOTEPMHUYECKON
4) ob6meHa, PK30TEPMHUUYECKOM

MNe71. B ypaenenuu okucaumenbHo-80CCMano8UmMeNbHO peaKyuu

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

Ne72. Ilopsokoewiii Homep xumuueckoeo snemenma 8 Ilepuoouueckou cucmeme J{. M. Menoeneesa coomeemcmeyem OK 01, OK
02

1) dwucny 3AEKTPOHOB B ATOME

2) 3HAYCHHUIO BHICIICH BAaJCHTHOCTH DIIEMEHTA MO KUCIOPOLY

3) uHCITy BIEKTPOHOB, HEJOCTAIOIIHX J0 3aBEPIICHUS BHEITHETO DIICKTPOHHOTO CIIOSI

4) dHCITy BIIEKTPOHHBIX CIIOEB B aTOME

Ne73. Xnopuo — uonwt oopasyromes npu snexkmpoaumudeckou ouccoyuayuu OK 01, OK 04
1) KCIO, 3) CHCI



2) KCIO; 4)KCl

Ne74. Maccoesas dons azoma 6 numpame aniomunus pasnaOK 01, OK 02, OK 07,
1) 14,0% 3) 6,6%
2) 19,7% 4) 21,3%

No75. B kakom psi0y siemenmol pacnoiodicenvl 8 nopsoke ymeHvuLeHus: ux snexmpoompuyamenvrnocmu OK 01, OK 02
1) asor — yriepoa- 6op
2) kpemuuii — pocdop — cepa
3) repmaHHil — KPEMHUI — YIIepoa
4)  drop — 6pom — xII0p

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

1) ALN 3) H,S
2) Hy0, 4) MgS
Ne77. K kucnomuvim oxcuoam omuocumcsi kadxcooe uz 08yx eeujecmgOK 01,
1) zZnO, Cl,0
2) MgO, ZnO
3) CO, CO,
4) Cl,04, SO;

Ne78. Jlna sorcupos seprul credyrowue ymeepaicoenuss OK 01, OK 02, OK 04,
1) Tlpum oOGBIYHBIX YCIOBHAX — TBEPABIC BEIECTBA
2) BX0mAT B COCTaB PAaCTUTENILHBIX U JKMBOTHBIX OPTaHU3MOB
3) PacTBopsiroTCs B BoIe
4) OO06amarT MOIOIIUMH CBOMCTBAMHU
5) SBnsroTCS OAHUM M3 MCTOYHHKOB SHEPTUH JJIS )KUBBIX OPTaHU3MOB

Ne79. Cynoghum — uonwvl obpaszyiomesi npu anexkmponumudeckou ouccoyuayuu OK 01, OK 04
1) MgSO, 3) SrSO,
2) K,SO; 4) Na,S

Ne80. I'uopoxcuo sncenesa (1) peacupyem ¢ pacmeopomOK 01,
1) cynbsdara HaTpus
2) kap0OoHara Kajus
3) xJopuaa KanbIiys
4) 6pomMoBoaOpOIA

3.2. CooTBeTCTBHE MEXIY OAJbHONW CHCTEMOW W CHCTEMOW OLCHHBAHUS IO PE3yJbTaTaM TECTUPOBAHHS YCTAHABIMBACTCS
MIOCPEJICTBOM CJIETYIONIEH TaOIHIIbI:

YpoBeHb
OO0BexT [Toxa3zaTenw olleHUBaHUA P
Orenka pe3yIbpTaToB
OLICHKHU pe3yIbTaTOB 00yUEHHS
o0ydeHus
60 6anoB U MeHee «HeynoBieTBOPUTEITHHO Huskwuit ypoBeHb
. 74 — 61 6aywioB «Y 1OBJIIETBOPUTEILHOY [ToporoBselil ypoBeHb
OO6ygarommiics =
84 — 77 6amnos «Xopomo» IoBbIIEHHBIN YPOBEHD
100 — 85 6amsoB «OTIUYHO Bricokuii ypoBeHb
4. Onenka oTBeTa 00y4aOIIErocs: HA BONMPOCHI M 3aa4y 3a4era.
4.1. OueHka oTBeTa 00yUaromEerocsi Ha BOIPOCH ¥ 3a1a4y TU(GPepeHIIMPOBAHHOTO 3a4eTa.
CojieprkaHHe Kbl OLICHUBaHUS
OneMeHTH! HeynosnerBopurensHo | Y 0BIETBOPUTEIBHO Xoporo OT1nuuHO
OLICHUBAHMS
He 3a4reno 3a4yTeHo 3auTeHo 3adreHo
CooTtBercTBHE
ITomHoE
OTBETOB 3HauNTEIbHBIE HesnaunTensHbie ITomnoe
HECOOTBETCTBHUE TI0
(dopMynHpOBKaM MIOTPEITHOCTH MIOTPEITHOCTH COOTBETCTBHE
. BCEM BOIIPOCAM
BOIPOCOB (3aJ1aHUH)
CtpykTypa, [TosHoE 3HaUNTENbHOE He3nauunrensHoe CooTBeTcTBHE
MOCE0BATENBHOCTh HECOOTBETCTBHUE HECOOTBETCTBHE HECOOTBETCTBHE KPHUTEPUIO ITPpU
U JIOTHKa OTBETA. KPHUTEPHIO. KPHUTEPHIO KPHUTEPUIO OTBETE Ha BCE




YMenue geTko,
MOHSTHO, TPAMOTHO U
CBOOOIHO M3JIaraTh
CBOM MBICJIH

BOIIPOCHI.

HNmerot MmecTo
CYIIIeCTBEHHEIC

HNmerot MmecTo

3Hanue HECYIIeCTBECHHEIC
Ilonnoe HesHaHue YIOyIIeHus (He3HaHUE [Tonnoe
HOPMaTHBHBIX, . . yIOyImEeHusT "
HOPMaTHBHOH M Ooublueit yacT u3 COOTBETCTBHE
MPaBOBBIX . HE3HaHUE OTAEIbHBIX
NpaBoBOM 0a3bl U JIOKYMEHTOB U JTAHHOMY KPUTEPHIO
JIOKYMEHTOB U . . (eqMHUYHBIX) paboT
N crienuaIbHON CrieaibHON OTBETOB Ha BCe
crienuaIbHON U3 ymcia
JIUTEPATYPHI JIUTEPATYPHI IO . BOIIPOCHL.
JIUTEPATYPHI o0s13aTenbHON
Ha3BaHUIO,
JIUTEPaTypPHI.
COJICPKAHUIO U T.1.).
IomHoe
COOTBETCTBHE
YMeHue yBa3bIBaTh
. YMeHue cBs3aTh JAaHHOMY KPUTEPHIO.
TEOPHUIO C MIPAKTUKOM, ‘YMeHue cBsizath YMeHue cBs3aTh
. BOIPOCHI TEOPUH U Crioco6HOCTB
B TOM YHCIIC B TEOPHIO C MPAKTHKOM BOIIPOCHI TEOPHH 1
MIPAaKTHKH B HUHTETPHPOBATh
obnactn paboTsI He MIPAKTHKH IPOSBISAETCS
. OCHOBHOM 3HAHMS U IPHUBJICKATH
npodeccCHOHANTBHOM MPOSIBISIETCA. penKo.
TMIPOSABIACTCA. CBCACHMUA U3
paboThI
Ppa3JIMYHbIX HAYYHBIX
chep
1. JIaHBI HETIOJIHBIC
OTBCTHI HA
OTBeThI Ha OOJBIIYIO JIONIOJIHUTEIIbHBIE
Ha Bce JlaHbl BepHbIE
4acCcThb BOIPOCHL
KadecTBo 0TBETOB Ha JIOTIOJTHUTENbHBIC OTBETHI Ha BCE
JIOTIOJTHUTENNBHBIX MPernoiaBaTels.
JOTIOJTHUTEIbHBIE BOIIPOCHI JIOTIOJTHUTENbHBIC
BOIIPOCOB 2. laH oguH
BOIIPOCHI MIPENoAaBaTeNsl JaHbI . BOIIPOCHI
MPEeToaBaTeNs JaHbI HEBEPHBIH OTBET Ha
HEBEPHBIE OTBETHI. MIPENoAaBaTEes.
HEBEPHO. JIOTIOJTHUTENbHBIC
BOIIPOCEHI

npenoagaBaTeiis.




