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Pa6ouas nporpamma nucuummuasl (MK, TIM) BJ1.7 Xumus

pa3paboTaHa B cooTBeTCTBUU ¢ DesiepanbHblil TOCyJapCTBEHHBIN 00pa30BaTeIbHbII CTaHAAPT CPEHEro 00I1ero oopa3oBanus ot 17
mas 2012 1. Ne413

Dopma 00yueHUs O4Has

OBBEM JIMCHUILIUHBI (MJIK, ITM) B YACAX C YKA3AHUEM OBA3ATEJIBHON 1 MAKCUMAJIbHOM
HAI'PY3KH OBYYAIOIIIUXCA

YacoB 1o yuyeOHOMY TUIaHY 117 Buas! KOHTpOJIS Ha Kypcax:
B TOM YHCJIE: JuddepennpoBanHslil 3a4eT (2 cemectp)
o0s3aTenbHAs Harpy3Ka 78
caMoCTOsTebHas paboTa 31
KOHCYJbTalluH 8

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

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

Jlexumn 18 (18 |24 |24 |42 |42
JlabopatopHbie 12 |12 |16 |16 |28 |28
TIpakTuyeckue 4 |4 |4 |4 |8 8
Koncynpramnuun 4 |4 |4 |4 |8 8
Htoro ay. 34 (34 |44 |44 (78 |78
KownraktHast pabota 38 (38 |48 |48 (86 |86
Cawm. pabora 13 |13 |18 |18 |31 |31
Htoro 51 (51 |66 |66 (117 |117




1. AHHOTAIIUA JUCOUIIVIMHBI (MAK, ITM)

Bseoenue. Hayunple MeTO bl NO3HAHMS BELIECTB U XUMHYECKUX ABJICHUN. Posb sKcniepuMeHTa U Teopuu B XuMud. MozenupoBaHue
XHUMHYECKUX TporeccoB. 3Hadenne xuMuu npu ocBoeHuu npodeccuit CIIO u cneumansHocteit CIIO TexHMUYeckoro mpoguis
npodeccroHanbHoro obpasoBanus. Obwas u Heopeanuueckan xumus. OcHosHble nOHAMUA U 3aKOHbL Xumuy. OCHOBHBIC TIOHATHSA
xumun. BemectBo. Atom. Monekyna. Xumudeckuid snemenT. Amtotponus. [IpocTteie n cnoxHsle BemiecTBa. KadecTBeHHBIH U
KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMHUYECKHE 3HAKU U (popMysbl. OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJIApHas Macchl. KonmdecTBo
BelecTBa. XWMHYECKHE BEIIECTBA Ha JKEIE3HOAOPOXKHOM TpaHcmopTe. OcHOBHBIE 3aKOHBI XUMUHU. CTexuomeTpus. 3aKkoH
COXpaHEHHUsI MacChl BEUIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOW CTPYKTYpBHI. 3aKOH ABOTaJpo U CIEACTBHUS W3
Hero. PacueTHble 3a1aunM Ha HaxOXKJCHHE OTHOCUTEIBHON MOJEKYJISPHOM Macchl, ONpEAEICHHE MAacCOBOM JIOMM XUMHYECKHX
3JIEMEHTOB B CJIOKHOM BeliecTBe. [lepuoduueckuti 3akon u Ilepuoouneckas cucmema xumudeckux snemenmos Ji. M. Mendeneesa u
cmpoenue amoma.llepnonnueckmii 3akoH J[. M. MengeneeBa. Otkpeitme . U. MengeneeBsim Ileprnoandeckoro 3akoHa.
Ilepuonuueckuii 3akoH B popmynuposke JI. M. Menneneesa. Ilepuoguyeckas Tabnuia XUMHYECKHX 3JEMEHTOB - rpaduyeckoe
0TOOpaXKeHHE TePHOANYECKOTO 3aKoHa. CTPyKTypa MEepHOANYECKOI TaOMUIIbl: Meproabl (Mayibie W OOJIbIINE), TPYIIbI (TJaBHAS U
no6oynas).Ctpoenue atoma u [leprnoanyeckuii 3akon J. 1. MenneneeBa. Atom - cioxHas yactuia. Sapo (IpOTOHbI U HEWTPOHBI) U
9JIeKTpOHHAasT obOonouka. M3oTtombl. CTpoeHHE >JIEKTPOHHBIX O0OJOUEK aTOMOB JJIEMEHTOB MaibIX HepuonoB. OcoOeHHOCTH
CTPOEHHUS IEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB OOJIBIINX NEPUOAOB (IIEPEeXONHBbIX 31eMeHTOoB). [TonsTue 06 opburansix. s-, p-
u d-opOuramu. DineKTpOHHBIE KOHPUTYpalMH aTOMOB XHMHYECKHX dieMeHToB. CoBpemeHHas (opmysupoBka Ilepuoandeckoro
3akoHa. 3HaueHue [lepuonnueckoro 3akona u Ileproandeckoil cucremsl xumudeckux anementos Jl. . MenneneeBa ais pa3BUTHS
HayKM ¥ TOHUMAaHUSA XUMHYECKOH KapTHHBI MHpa. Cmpoenue eewecmea. VoHHas xumudeckas cBa3b. KaTwoHBI, HX
o0pa3oBaHKMEe M3 aTOMOB B pe3yibTaTe Ipoliecca OKHCIEHHA. AHHOHBI, UX 00pa3oBaHME M3 aTOMOB B pe3yibTare Ipolecca
BOoccTaHOBieHUs. MoOHHas CBA3p Kak CBsI3b MEXKIy KaTHOHAMH M aHHOHAMM 3@ CYET JIEKTPOCTATHYECKOTO MPUTSKEHHUS.
Krnaccuukanus HOHOB: IO COCTaBy, 3HaKy 3apsa, HAIMYUIO TMApaTHON 00004ky. MIoHHBIE KpHUCcTaInueckue penieTky. CBoicTBa
BEIIECTB C MOHHBIM THIIOM KpHUCTauIMueckol pemeTkd. KoBaseHTHas xumudeckas cBsi3b. MexaHu3M 00pa3oBaHMsA KOBAaJEHTHOMN
CBsI3U (OOMEHHBIH U JOHOPHO-aKIENTOPHBIH). DIEKTPOOTpULIATENbHOCTh. KoBaneHTHbIE NOIpHAs U HeNoJsipHas cBsi3u. KpaTHOCTh
KOBQJICHTHOM CBA3U. MoOJNEKyJIsIpHbIE U aTOMHBIE KpUCTAUIMYECKHe penieTkd. CBOWCTBA BEIIECTB ¢ MOJIEKYJISIPHBIMU U aTOMHBIMHU
KPUCTATIMYECKUMU peIIeTKaMu. MeTamiudeckas cBsi3b. MeTaunueckasi KpUCTaJUIMUecKas peleTka U MeTalIudeckasl XuMudecKas
cBs3b. PHU3HUECKHe CBOWCTBAa METAJUIOB.ATpEraTHBIE COCTOSHHS BEIECTB M BOJAOPOJHAS CBSI3b. TBepHoe, )KUAKOE M ra3000pa3Hoe
cocTosHus BemiecTB. [lepexosn BemecTBa M3 OJHOTO arperaTHOTO COCTOSHHUS B Apyroe. Bomopoanas cBa3p. UucTele BemecTBa 1
cmecH. [TonsaTue o cMecu BemecTB. ['oMorenHsle U rereporeHHsle cMecu. Cocras cMeceil: 00beMHast 1 MaccoBasi JOIU KOMIIOHEHTOB
cMecH, MaccoBas Jois mpumeceit. JucnepcHsie cucremsl. [lonsTre 0 aucnepcHoi cucteme. JucnepcHas ¢aza W AUCTIEPCHOHHAS
cpena. Kmaccudukanus pucnepcHbix cucteM. IIoHATHE O KONIOMIHBIX CHUCTeMax. lIpuMeHeHHe AUCIEPCHBIX CHCTEM Ha
JKENIE3HOZOPOKHOM TpaHcmopTe. Boda. Pacmeopul. Dnekmporumuueckas ouccoyuayus.Bonaa. PactBopsl. PactBopenne. Boaa kak
PacTBOPUTEIIb. PaCTBOpI/IMOCTb BCILICCTB. HaCbILL[CHHbIe, HCHACBIMICHHBIC, TICPCCHIICHHBIC PAaCTBOPHI. 3aBUCUMOCTH PacTBOPUMOCTHU
ra3oB, KHIKOCTEH M TBEPIBIX BEIIECTB OT Pa3IMYHBIX (akTopoB. MaccoBasi TOJsl paCTBOPEHHOTO BEUIECTBA. DIIEKTPOIUTHYECCKAS
JHCCOLMAIMA. DIEKTPOIUTH U HEIJIEKTPOUTHI. DNEKTPOIUTHYECKas AUcconranus. MeXaHu3MBbl SJIEKTPOIUTHIECKON JUCCOIMAINN
JUIi  BEUIECTB C pAa3JIMYHBIMH THUIAMH XHMUYECKOM CBs3U. [MIpaTupoBaHHBIE W HErWApaTHpOBaHHbIE HOHBI. CTerneHb
NEKTPONUTHIECKON auccormanuu. CuiabHble M cia0ble 3JE€KTPOIUTH. OCHOBHBIE IOJIOXKEHUS TEOPUM 3JIEKTPOIUTHUECKOH
qucconuanyy. KHCIIOTBI, OCHOBaHHMS M COJMHM Kak OJEKTPONHTHL. Kraccugukayus Heopeanuyeckux cOeOuHeHuli U ux
ceoticmea. Kucnotsl u ux cBoiicTBa. KHCIOTBI Kak 3JIEKTPOIUTHI, MX KiIacCU(HUKALUS MO PasINYHbIM NPHU3HAKaM. XHMUYECKHE
CBOICTBA KUCIIOT B CBETE TCOPUH HIEKTPOIUTHIECKON auccoruanuu. OcoOeHHOCTH B3aUMOAEHCTBUS KOHIIEHTPUPOBAHHOM CepHOIl U
a30THOH KUCI0T ¢ MeTa/ulaMd. OCHOBHBIE CIIOCOOBI MOIY4eHHs KUCIOTHL. KHCIOTHI Ha XKeNe3HOA0POKHOM TpaHcopTe. OCHOBaHUS
1 uxX cBoiicTBa. OCHOBaHHMS KaK DIEKTPOJIUTHI, X KJIACCH(UKAIHS MO Pa3IMIHBIM IIPH3HAKaM. XUMUYECKHE CBOHCTBA OCHOBAHHI B
CBETE TEOPHHU DIICKTPOJIMTHYECKOH nuccoruanum. PaznokeHne HepacTBOPUMBIX B BOJIe OCHOBaHHH. OCHOBHBIE CIIOCOOBI TTOJTyYEHHS
ocHoBanuil.Comu u ux cpoiicrBa. Conu kak 3nekrponuthl. Conu cpenHue, KUCIble U OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJEH B
CBETE€ TEOPHUHU 3JICKTPOJIMTHUECKOH nucconmanuu. CrnocoObl momyueHus coned. ['muponns coneid. Conu Ha Kele3HOAOPOKHOM
tpaHcmopte. Okcuapl U UX cBoiictBa. Coneobpasyromue U HecoleoOpasyrommue okcuapl. OCHOBHBIE, aM(pOTEpPHbIE M KHCIOTHBIE
OKcuzbl. 3aBUCHMOCTh XapaKTepa OKCHIA OT CTEIEHH OKUCIIEHHS OOpa3yIOLIEro ero Meraula. XMMHUYECKHE CBOMCTBA OKCHJIOB.
ITonmyyenne oxcunos. Mcmonb30BaHME OKCHIOB Ha JKEJIE3HOJOPOXKHOM TpaHcmopTe. Xumuueckue peaxyuu. Knaccuduxaunms
XUMHYECKUX peakiuid. Peakium coenuHeHMs, pa3ioKeHUs, 3amenieHus, oOMeHa. Karamntudeckue peakiuu. OOpaTtumele U
HeoOpaTHMble peaknuu. ['OMOTeHHblE M TeTEpPOreHHbIC PEaKUUH. DK30TEPMHUYECKHE M 3HIOTEpMHUYECKHE peakuuu. TerutoBoi
3¢ GeKT XUMUYECKUX peakiuid. TepMoxuMuieckrue ypaBHeHHS. OKHUCIUTENBLHO- BOCCTAHOBUTEINbHbBIE peakinu. CTereHb OKUCIICHHUSI.
OxuciuTenb U BOCCTaHOBJIEHHE. BoccTaHOBUTENb W OKHCIEHHE. MeToJl 3JeKTpPOHHOro OanaHca JUis COCTAaBJICHHS YpaBHEHUI
OKHUCJINTEIHHO-BOCCTAHOBUTEIbHBIX peakuuid. CKOpOCTh XUMHUECKUX peakuuid. [loHSATHE O CKOPOCTH XHMHUYECKHX peakIuil.
3aBUCHMOCTh CKOPOCTH XHUMHYECKHX PEaKUUi OT pa3iM4YHBIX (PAaKTOPOB: MPHPOABI PEarMPYIONIMX BEIIECTB, MX KOHIIEHTPALUH,
TeMIIepaTyphl, IOBEPXHOCTH CONPUKOCHOBEHMS U MCIONb30BAHMUS KaTanu3aTopoB. OOpaTHMOCTh XUMHYECKHUX peakiuii. OOpaTuMele
1 HeoOpaTuMble peakuuu. XMMUYeCKOe PaBHOBECHE U CIOCOOBI ero cMmeuleHus. Memannvl u nememannwi. Metamisl. OcobeHHOCTH
CTPOCHHUSA aTOMOB M KPHCTAJJIOB. dusnyeckne CBOKWCTBA METAJIOB. Knaccmbnkauvm METAJIJIOB 110 pPa3IMYHBIM IIpHU3HAKaM.
XUMHYECKHE CBOMCTBA METAIIIOB. DJIEKTPOXUMHUUYECKUH psiji HANpsDKeHUH MeTayuioB. Metamutorepmust. OOmiune criocoObl mosrydeHus
MCTAJIJIOB. ITousarue (o] METAJIITYPruu. HI/IpOMeTaHHprI/Iﬂ, TUAPOMETAIITYPTUS U DJICKTPOMCTAJUTYPTHUAL. Meramiel  Ha
JKEJIE3HOZOpOKHOM TpaHcnopTe. CruaBel uyepHble W 1BeTHble. Hemeramnbl. OcobeHHOCTH cTpoeHHs aToMoB. Hemeramnsr —
IMPOCTBIC BEIICCTBA. 3aBUCUMOCTbL CBOMCTB TaJIOTEHOB OT HX IIOJ0KEHHUSI B HCpHO}IH‘{CCKOﬁ cucteme. OKHUCIUTEIbHEIE H
BOCCTaHOBUTEJbHbIE CBOWCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT UX IOJIOXKEHHUS B PAAY DJIEKTPOOTPULATENbHOCTH. Opeanuueckas
xumusi. OcHo8HbIE NOHAMUSA OP2AHUYECKOU XUMUU U EOPUs CIMPOCHUS Opeanuieckux coeurenut. IIpenmMer opraHn4ecKoi XUMHUH.
IIpuponnblie, HCKYCCTBEHHbIE M CUHTETHYECKHE OpraHndeckue Beniectsa. CpaBHEHHE OPraHMYeCKHUX BEIECTB C HEOPraHMYECKHMHU.
BanentHocTh. XUMHUYECKOE CTPOCHHE KaK IOPSJOK COCAMHEHHMS aTOMOB B MOJIEKYJIbl 110 BaJICHTHOCTH. Teopus cTpoeHus
oprannueckux coenuHeHuit A. M. ByrnepoBa. OCHOBHbBIE NOJOXEHUS TEOPHUH XUMHYECKOTO CTpoeHHs. M3oMepHus U H30MepBHl.
Xumuaeckre GOpMyIbl U MOAETH MOJICKYN B opraHmdeckoil xumuu. Kiaccmpukanums opraHmdeckux BemiecTB. Knaccupukanms
BEIIECTB I10 CTPOCHUIO YIIIEPOIHOTO CKeJIeTa M HANWYKIO () yHKIMOHAIBHBIX rpymnil. 'oMosoru u romosnorus. Hauana HOMEHKIATyphI
IUPAC. Knaccudukauus peakiyii B OpPraHMYECKOH XHUMHHU. Peakuumu MpucoequHEeHUs (THAPUPOBAHHUS, TaIOTCHUPOBAHMUS,
THJIPOTaJIOTeHUPOBaHus, Tuapatanuu). Peaknuu oTiemieHus (JETUAPUPOBAHUS, AETHIPOTraloreHUPOBAHUSA, JEruApaTalum).
Peakiuu 3amemenus. Peakuun nsomepuzanuu.




Yeneeooopoowr u ux npupoouvie ucmounuku. ANKaHbl. AJKaHbI: TOMOJOTMYECKMH psf, M30MEpUS M HOMEHKJIATypa AalKaHOB.
XUMHYECKHE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOpeHHe, 3aMellleHHne, pasokKeHue, IeruapupoBanue. [IpuMeHeHne ankaHoB Ha
OoCHOBe CBOHMCTB. [IprMeHeHne anKkaHOB Ha KEJIE3HOAOPOKHOM TPAHCIOPTE. AJKEHBI. DTUIIEH, €ro MOJy4deHHe (IeruIprupOBaHIEM
9TaHa, JenojuMepHu3auueil NnojausTHieHa). ['OMoNoruuecKkuil psj, MU30Mepus, HOMEHKJIaTypa ajlKeHOB. XHMHYECKHE CBOMCTBa
STWJICHA: TOpPEHME, KayecTBEHHble peakuuu (oOecuBeyrBaHue OpPOMHOI BOABI M pacTBOpa IEepMaHTraHaTa KajwWs), THIpaTanys,
nonuMepusanus. Ilpumenenne 3TwieHa Ha OCHOBE CBOMCTB. JlueHbl U Kaydyku. [loHATHE O JMeHaX Kak yIrJIeBOJOpoJax € ABYMs
JBOIHBIMU CBsI3siMU. ConpspKkeHHbIE AUCHBl. XUMUYecKUe CBOMCTBa OyraaueHa-1,3 u usonpeHa: obeclBeurBaHle OPOMHOI BOAbI U
nojuMepu3alusl B Kaydyku. HarypanbHblii M cuHTeTHYecKHe Kayuyku. Pesuna. IIpuMeHEeHHe allkeHOB Ha KeJe3HOAOPOKHOM
TpaHCHOpTe. AJIKWHBI. ALIETHIICH. XUMHYECKHE CBOWCTBA alleTHUIICHA: TOPEHUE, 00eCI[BeUnBaHHE OPOMHOW BOJBI, MPUCOCIMHEHHIA
XJIOpoBofopoJa U ruaparanus. IIpumeHeHue aleTHIEHAa Ha OCHOBE CBOMCTB. MeXKIaccoBas H30MEpHsS C alKaJueHaMHU.
[IpumeHeHUE aIKMHOB HA >KEJIE3HOAOPOXKHOM TpaHcHopre. ApeHbl. benszon. Xumudeckue cBOWCTBa OeH30ja: FOPEHUE, PEAKLUU
3aMelieHus (raJoreHupoBaHue, HUTpoBaHue). [IpuMeHeHne OeH3071a Ha OCHOBE CBOMCTB. [IpHpOHBIE UCTOUHUKH YTJIICBOJIOPOJIOB.
IIpuponuslii ra3: cocraB, npuMeHeHue B kadecTBe TtomiuBa. Hedts. CocraB u nepepabotka Hedrtu. Ileperonka Hedru.
Hedrenponykrel. Kucropoocodepocawue opeanuueckue coedunenus.Cruuptel. [lomydeHue sTaHONMa OpOKEHHEM TJIFOKO3BI H
ruAparanyeil STuiaeHa. [MOpOKcwiIbHAs TIpynmna Kak (yHKuuoHanbHas. I[loHATHE O mNpenenbHBIX OAHOATOMHBIX CHHPTaX.
XUMU4ECKHe CBOMCTBA 3TaHOJA: B3aUMOJEHCTBUE ¢ HATpHEM, 00pa30BaHUE MPOCTBIX U CIOXKHBIX 3()UPOB, OKUCICHUE B albJCTU].
IIpuMeHeHne 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €TI0 MOCIECTBUSA U1l OpraHU3Ma YelloBeKa U MpeaynpexaeHue. I nunepus
KaK Ipe/ICTaBUTENIb MHOIOATOMHBIX cIUpTOB. KadecTBeHHas peakiius Ha MHOTOaTOMHBbIE ciupThl. [IpuMeHenune raunepuna. dexod.
®duznyeckue U XUMHUYECKUe CBOMcTBa (peHosa. B3auMHOe BiIMsAHME aTOMOB B MOJIEKyle (eHona: B3auMOAEICTBIE C TMAPOKCUIIOM
HaTpHsl M a30THOH kuciotoi. [Ipumenenne ¢eHona Ha ocHOBe CBOMCTB. [IpIMEHEHHE CIIPTOB HA JKEIE3HOJOPOKHOM TPAHCIOPTE.
Anppernapl. [Tonstue o6 ampaerngax. AnbpaeruiHas rpynna kak GyHKIHOHaIbHas. DopManbIern H ero CBOHCTBA: OKHCIEHHE B
COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIOIUM crupT. ITosrydeHne albIeruioB OKUCIEHUEM COOTBETCTBYIOLINX
criuproB. [IpumeHeHue Qopmanblaeruna Ha OCHOBE €ro CBOWCTB. [IpHMeHEHHE allbJeTHA0B Ha JKENE3HOJOPOKHOM TPAHCIIOPTE.
KapOonoBsie kuciaoTsl. [ToHATHE 0 KapOOHOBBIX KHcioTax. KapOokcuibHas rpymna Kak (QyHKIHOHaIbHAsA. ['OMOJOTHYECKHN psijt
IpeNeNIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. ITomyyeHue KapOOHOBBIX KHCIIOT OKUCICHHUEM aJIbJETUA0B. XHUMHUUYECKHE
CBOMCTBa YKCYCHOW KHCJIOTBI: OOIIME CBOWCTBA C MHHEPaJbHBIMH KHCIOTaMH W peakius dTepudukanuu. [I[puMeHeHne yKCycHOM
KUCIIOTBI HAa OCHOBE CBOWCTB. IIpuMeHeHMe KapOOHOBBIX KUCIIOT Ha XKEJIEe3HOJOPOKHOM TpaHCIOopTe. Briciiue )XupHble KUCIOTHI Ha
IpuMepe NaJbMUTHHOBOM U cTeapuHOBOH. CiokHble 3GUpPHI U XKUpPbL. [lodydeHue CIOXHBIX 3GHPOB peakiueil stepuduranuy.
CroxHble 3QUpBl B NpUpoOJe, MX 3HauYeHHe. [IpuMeHeHne CIO0XHBIX d(QHPOB HA OCHOBE CBOMCTB. JKHPHI Kak CIIOKHBIE d(HPEL.
Knaccupukanus >xupos. XuMUIeCKUe CBOHCTBA KUPOB: TMAPOIN3 U TUIPUPOBAHHUE KUAKUX KUPOB. [IpMeHeHNe )KUPOB Ha OCHOBE
cBoiicTB. Mpbuta [IpuMeHEHHE CIOXHBIX 3(QHPOB U JKUPOB Ha IHKEJIC3HOJOPOKHOM TPAHCIOPTE.. YTJIEBOABL YTJIEBOABI, HX
knaccudukanus: MOHoOcaxapunasl (TOKo3a, (pykTosza), mucaxapuasl (caxapo3a) W TOJNUCaxapuabl (Kpaxmaldl M IeJUII03a).
I'moxo3a - BemecTBO ¢ ABOMCTBEHHON (QyHKLIHUEH -aabIerHJoCIupT. XUMUYECKHE CBOMCTBA INIIOKO3BI: OKHCIICHHE B INIIOKOHOBYIO
KUCIIOTY, BOCCTAaHOBJICHHE B COPOMT, CIUPTOBOE OpokeHue. [IpuMeHeHne IIIoKO3bl Ha OCHOBE CBOMCTB. 3HAaueHHE YIIEBOJOB B
JKUBOM TPUPOJE M JKU3HHU uesioBeka. IIoHATHE O peakiusax MOJMKOHICHCAIMM W THAPOJM3a Ha MPHUMEpPE B3aUMOIPEBPALICHUIL:
TIII0KO03a <> ToMcaxapui.43omcodepacawue opeanudeckue coeounenus. [lorumepol. Amunsbl. [lonstue 06 amunax. Anugaruyeckue
aMMHBI, UX KJIacCHU(UKalUs U HOMEHKJIAaTypa. AHWIMH KaK OpPraHW4ecKoe OcHoBaHue. IlosrydeHHe aHWIMHA U3 HUTPOOEH30Ia.
IIpuMeHeHne aHWIMHA Ha OCHOBE CBOWCTB. AMHHOKHCIIOTHI. AMHHOKHCIIOTH Kak aM(OTepHbIe TU(QYHKINOHAIBHEIE OpraHMYecKre
coefuHeHMsA. XUMUYECKHE CBOMCTBA aMUHOKHCIOT: B3aUMOJEHCTBUE C IIEJI0YaMM, KHUCIOTAaMHU M JAPYr ¢ ApYroM (peaxuus
nojaukoHAeHcauuu). [lentuanas cBsA3p W nonunenTHisl. [IpuMEHEHHWE aMHUHOKHCIOT Ha OCHOBe cBoiicTB. benku. [lepBuunas,
BTOpPHYHAs, TPETUUHAsI CTPYKTYpHI O€IKOB. XMMHYECKHE CBOWCTBA OEJIKOB: TOpeHHE, ACHATYpalys, THIPOJIN3, [IBETHbIE PEAaKIIUH.
buonormueckne ¢ynkuun OenkoB. Ilommmepsl. benmku u  mosmucaxapuabl kak Ouononumepsl. [IpuMeHeHME aMHUHOB Ha
JKEJIE3HOZIOPOKHOM  TpaHcmopTe. Ilmactmaccel. [lonmydeHune monuMMepoB peakuueil MOJMMEpPH3alud W IOJIUKOHIICHCALIUH.
TepMmorulacTUYHbIE UM TEPMOpEAKTHUBHBIE IIacTMacchl. [IpencraBurenu riactmacc. BonokHa, ux kimaccudukanus. Ilomyuenue
BOJIOKOH. OT/ieNbHbIE IPEICTABUTENN XUMUYECKUX BOJIOKOH. IIpuMeHeHre noauMepoB Ha jKeJIe3HOI0PO’KHOM TPAHCIIOPTE.




2. MECTO JUCIHHUTUIMHBI (MK, IIM) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOT'PAMMBI

Kon mucrumnnmaer: |BI[.7

2.1

TpeGoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4al0IIerocs:

211

III/ICI_[I/IHJ'II/IHa HC Tpe6yeT CHCLII/I&J'H)HOﬁ OATIOTOBKH

2.2

JucHUNINHBI U IPAKTHKH, JJIs1 KOTOPBIX ocBoeHue AaHHO qucuumanusl (MK, IIM) Heo6xoaumo kak
npeauecTByomiee:

221

JlMcuunimHa He HyXHa Kak IpeAlecTBYomast

3. IIEPEYEHb IINTAHUPYEMBbIX PE3YJIbTATOB OBYYEHMUS IO JUCHUTIIMHE (MK, IIM), COOTHECEHHbBIX

C IIJIAHAPYEMBIMM PE3YJIbTATAMH OCBOEHHUS OBPA3OBATEJILHOM ITPOT'PAMMBI

B pesyabTaTe ocBoenus aucuunianasl (MK, [IM) o0yuyarommiicst 10/:KeH

31

JIMYHOCTHBIE Pe3yJbTAThI:

3.11

- POCCHHCKYIO IpaXKJJTaHCKYIO HJICHTUYHOCTD, IATPUOTU3M, YBaKEHHE K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH TIE€pE/T
Ponmno#, ropmocTu 3a cBO# Kpai, cBoio PonuHy, mpomnnioe 1 HacTosIIIee MHOTOHAIIMOHAIEHOTO Hapoa Poccun, yBaxkenne
rOCYJapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, THMH);

3.1.2

TpaXXJaHCKYIO IMO3UIHUIO KaK aKTUBHOT'O 1 OTBETCTBCHHOI'O WICHA pOCCHﬁCKOI‘O 06H.[6CTBa, OCO3HAMIIETO CBOU
KOHCTUTYLIMOHHBIC IIpaBa U 065{38,HHOCTI/I, YBaKarollero 3aKOH U IPaBOIIOPANOK, 06na;[a}omero 9YBCTBOM COOCTBEHHOTO
JOCTOUHCTBA, OCO3HAHHO ITPUHUMAKOMICTO TPAAUIHOHHBIC HAITMOHAJIBHBIC U OGMCqGHOBequKI/Ie TYMAaHUCTUYCCKHUEC U
AEMOKPATUYCCKUE LICHHOCTHU;

3.1.3

- TOTOBHOCTB K CIIY)KCHHUIO OTELIGCTBy, €T0 3aIuTE,

3.14

- c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEHHON
MIPaKTUKH, OCHOBAHHOTO HA JIAJIOTe KYJBTYP, @ TAKXKE PA3IHYHBIX (JOPM OOLIECTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO
MeCTa B IOJIUKYJIBTYPHOM MHUPE;

3.15

- ¢(hOpMHPOBAHHOCTh OCHOB CAMOPa3BUTHUS M CAMOBOCITUTAHUS B COOTBETCTBHH C OOIIEUEIIOBEYECKUMU LIGHHOCTSIMU U
H7ieaaMH rPpa)IaHCKOTO O0IIECTBa; TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSTEIILHOM, TBOPUECKOW M OTBETCTBECHHOU
JESITEIbHOCTH;

3.1.6

- TOJICPAHTHOC CO3HAHUEC U MMOBEACHHUC B IIOJIMKYJIBTYPHOM MHPE, TOTOBHOCTDL U CIIOCOOHOCTH BECTH Auajior ¢ ApyrumMu
JIFOAbMHU, JOCTUT'aTh B HEM B3aMMOIIOHUMAaHUA, HAXOJAUThb O6I_I_II/I€ eI U COTPYAHUYATD IJIA UX JOCTHIKCHUS, CIIOCOOHOCTH
MPOTHUBOCTOATH UACOJIOIMH IKCTPpEMU3MaA, HAllTUOHATIN3Ma, KCCHO(i)OﬁI/II/I, AUCKPpUMHUHAIIMU IO COUUAJIBHBIM, PEJIIMTHMO3HBIM,
PpacoBbIM, HAITUOHAJIbHBIM IIPpU3HAKaM U JPYTUM HETaTHUBHBIM COLMAJIbHBIM SBJICHUSAM;

3.1.7

- HaBBIKH COTPYAHHUYCCTBA CO CBEPCTHUKAMH, AI€TbMU MJIaJIETO BO3pacTa, B3pOCIIbIMU B O6pa30BaT€HbHOI>‘I, O6HlCCTB€HHO
HOJIe3HOI>1, y‘Ie6HO-HCCHCZ[OBaT6J'IBCKOI71, HpOGKTHOﬁ U APpYTrux BUAAX ACATCIbHOCTH,

3.1.8

- TOTOBHOCTbH U CIIOCOOHOCTB K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, Ha IPOTSDKEHUH BCEH KHU3HU; CO3HATEIFHOE
OTHOILICHHE K HEMPEPHIBHOMY 00pPa30BaHHIO KaK yCIOBHUIO YCIICUIHOHM NPO(EeCCHOHABHON U 00IECTBEHHOH eI TeNbHOCTH;

3.19

- 9CTCTUYCCKOC OTHOIICHUE K MUPY, BKIIOYasA 3CTCTUKY 6]>ITa, Hay4YHOI'0 U TEXHUYICCKOI'o0 TBOPUECTBA, CIIopTa,
O6H.[6CTB6HHLIX OTHOHJGHHi/’I;

3.1.10

- IPUHATHE U PEAIN3aLUI0 IEHHOCTEH! 3I0pOBOTo U 6€30IacHOro 00pa3a XKU3HH, TOTPEOHOCTH B (PU3UIECKOM
CaMOCOBEPIICHCTBOBAHNH, 3aHATUSIX CIIOPTUBHO-030POBUTEIEHOH AEATEIBHOCTHIO, HEPUATHE BPETHBIX IPHBBIYCK:

3.111

- 6€p6)KH06, OTBETCTBECHHOC U KOMIICTCHTHOC OTHOLICHUEC K (bPISH‘IeCKOMy U MCUXOJIOTHYCCKOMY 310POBbIO, KaK
CO6CTB€HHOMy, TaK U APYTUX H}Oﬂeﬁ, YMEHHE OKa3bIBaTh IIEPBYIO MTOMOIIb,

3.1.12

- OCO3HAHHbIH BBIOOD OymyIe mpodeccun 1 BO3MOXKHOCTEH peati3aliii COOCTBEHHBIX )KH3HCHHBIX IUIAHOB; OTHOLICHHE K
npo(heCCHOHATEHOH AeATEIBHOCTH KaK BO3MOXHOCTH YYaCTUs B PELICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX,
00IIeHAIIMOHANBHBIX IPO0TIEM;

3.1.13

- ¢(hOpMHPOBAHHOCTH FKOJIOTMYECKOTO MBIIUICHUS, HOHUMAHUS BIUSHHUS COLUATBHO-?)KOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHUE MTPUPOJIHOM U COIMATIBHOM Cpeibl; MPHOOPETEHHUE OTIBITA IKOJIOT0-HANIPABICHHON ICATEIbHOCTH;

3.1.14

- OTBETCTBCHHOC OTHOLICHUE K CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOT'O ITPUHATUA HCHHOCTCﬁ CeMEHHOM KU3HU.

3.2

MeranpeaMeTHbIe Pe3yJIbTATHI:

3.21

- YMEHHUE CAMOCTOATEIILHO OIIPEACIIATH HEIN ACATCIIBHOCTH U COCTABJIATDH IJIAHBI ACATCIIBHOCTHU,; CaAaMOCTOATEIILHO
OCYHIECTBJIATH, KOHTPOJIMPOBATHh U KOPPEKTUPOBATH ACATCIBHOCTD,; NCIIOJIB30BATH BCE BO3MOKHBIC PECYPCHI I
JOCTHXKCHMUS ITOCTaBJICHHBIX Heﬂeﬁ U peajin3alvy IUIaHOB ACATCIbHOCTH, BI)I6I/IpaTI> yCHOCeUIHbIC CTPATCTUHN B PA3JIMIHBIX
CUTVAIIUAX.

3.2.2

- YMCHHUE IPOAYKTUBHO 00maThCs U B3aUMOJICHCTBOBATH B mpouecce COBMECTHOM ACATCIBHOCTH, YUYUTBIBATH ITO3ULTNNA
JIPYTUX YIACTHUKOB JICATEIBHOCTH, YOMEKTUBHO pa3peiiaTh KOHMIMKTEIL;

3.23

- BJIaJICHUC HaBbIKaMH HOBHaBaTeJ’ILHOﬁ, y‘le6H0-I/ICCHCHOBaTeJ'II)CKOI71 u HpOCKTHOfI ACATCIBPHOCTH, HABbIKAMU Pa3pCHICHU L
npo6neM; CIIOCOOHOCTh U TOTOBHOCTbD K CaMOCTOATCIIBHOMY IMOMCKY METOAOB PCIICHUA IIPAKTUYCCKUX 3a4a4, IPUMECHCHUIO
Pa3iIMIHbIX METOJAOB IIO3HAHUS;

3.24

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENEHOM HH()OPMALIMOHHO-[I03HABATENHHON AESTENEHOCTH, BIaJCHIE HABBIKAMH
MOJIy4eHus] He00X0ANMOH HH(OPMAIMU U3 CIOBapei pa3HbIX TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX
nH(OpMaLK, KPUTUYECKH OLICHUBATH U HHTEPIPETHPOBATH MHPOPMALIHIO, OTYJaeMyI0 U3 Pa3IMIHBIX HCTOYHHKOB;




3.25

- YMEHHE HCIIOIb30BaTh CPEACTBA HH)OPMAMOHHBIX 1 KOMMYHHUKAIHOHHBIX TexHOoIorui (nanee - UKT) B pewenun
KOTHHTHBHBIX, KOMMYHUKATHBHBIX 1 OPTaHU3AIMOHHBIX 33724 ¢ COOMI0OZICHHEM TpeOOBaHUH I)PrOHOMUKH, TEXHHUKH
0€3011aCHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPABOBBIX U STHYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€301TaCHOCTH;

3.2.6

- YMEHHUE ONPEAeATh Ha3HaueHUe M (YHKIMH Pa3INIHbIX CONUATBHBIX HHCTUTYTOB;

3.2.7

- YMCEHHUE CaMOCTOATCIIPHO OICHNMBATh U IPUHUMATh PCHICHUS, ONPEACIIIONINE CTPATCTUIO TOBEACHHS, C YIETOM
TpaXXJaHCKUX U HPABCTBCHHBIX LleHHOCTefI;

3.28

- BJIaICHUC A3BIKOBBIMU CPEACTBAMH - YMCHHUC ACHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY 3PpCHUS, UCIIOJIb30BaTh
AICKBATHBIC A3BIKOBBIC CPEICTBA,

3.29

- BJIaJICHUE HaBbIKaMU MO3HABATEJILHOU pe(i)J'ICKCI/II/I KaK OCO3HaHHsA COBEpUIaACMbIX JICUCTBUM M MBICITUTEIbHBIX IIpOLECCOB,
HX PE3YyJIbTaTOB U OCHOBaHI/IP‘I, TpaHUI] CBOCTO 3HAHUA U HE3HAHNW, HOBBIX ITO3HABATCJIBHBIX 3a4a4 U CPEIACTB UX
JOCTHIXKCHUA.

3.3

IIpenMeTHbIE pe3yIbTATHI:
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- ¢(hOpMHPOBAHHOCTH IIPEJCTABICHUI O MECTE XUMHUH B COBPEMEHHOIN Hay4yHO!H KapTHHE MHUPA; TOHUMAaHUE POJIM XUMUH B
(bopMupoBaHUU KPYro3opa 1 HYHKIMOHAIFHOH IPaMOTHOCTH YeJIOBEeKa JJISI PEIICHHs IPAKTHIECKUX 33/1a4;

3.3.2

- BJIaICHUC OCHOBOMIOJIaratouMHU XUMHUYCCKUMU ITOHATUAMHU, TCOPUAMU, 3aKOHAMH U 3aKOHOMEPHOCTAMHU; YBEPEHHOC
MOJIb30BAHUE XUMUYECKON TepMHHOJ’IOFPIeﬁ u CHMBOHHKOﬁ;

3.3.3

- BJIaJICHUC OCHOBHBIMU ME€TOJaMH HAYYHOT'O ITIO3HAHUs, UCIIOJIb3YEMbIMU B XUMHUHU: Ha6J'IIOZ[eHI/IC, OIrcaHue, UBMEPEHNC,
OKCIIEPUMECHT, YMCHHUE O6pa6aTLIBaTL, 0OBICHATH PEe3yabpTaThl NPOBEACHHBIX OIIBITOB U A€JIaTh BBIBOIbI; TOTOBHOCTH U
CIIOCOOHOCTH MPUMECHATH METOJBI TIO3HAHUS ITPU PEHICHUUN NPAKTUYICCKUX 3a/1a1;

3.34

- ¢()OpMHPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIE OIICHKU U MPOBOJUTH PACYETHI IO XUMHUYECKHM (HOpMYJIaM U
YpaBHEHUSIM;

3.35

- BJIAICHUC TPpaBUJIaMHU TCXHUKH 0€30MMacHOCTH IIPH UCIIOJIb30BAHUN XUMHUYCCKUX BEIICCTB,

3.3.6

- c(OPMHUPOBAHHOCTH COOCTBEHHOI MO3UIIMY IO OTHOIIEHUIO K XUMHYECKON MH(MOPMAIIHH, ITOTYJaeMON U3 Pa3HBIX
HUCTOYHUKOB.

4. COAEP/)KAHUE JTUCIUIIJIMHBI (MK, IIM), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JEJIAM) C
YKA3AHHMEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHX YACOB 1 BUJOB YYEBHBIX

Kon HanmeHoBaHue pa3/ie10B H TeM /BH] Cemectp / Komneren-
Yacos JIutepatypa | Ilpumeuanue
3aHATUS 3aHATHSN/ Kype 107001
Pazgen 1. O0mas u HeopraHuyecKast XuMust
1.1 Bsenenue. 1 2 AKTHBHOE
Haquble METOAbI ITIO3HAHWA BEUICCTB U CJIylIaHue,
XMMUYECKUX siBIeHuil. Ponb skcriepumenTa u J.1 JeKIUsA-
TEOPHUH B XUMUU. MoIeTNpoBaHNE XUMHUUECKUX J12.1 BU3yaJIM3aLUs
mporeccoB. MojenupoBaHue XUMHUYECKIX €|
IIPOLECCOB. 3HayeHHE XUMHUU IIpHu OCBOCHUU
npodeccuii CTIO u cnenmanprocteii CITO
TEXHUYECKOT0 Npo¢uist Npo(hecCuoHaIbHOTO
00pa3oBaHusI.
/JTex/




1.2

Tema 1.1. OCHOBHEBIE TOHITHS U 3aKOHBI XUMMHU.
OCHOBHBIE TTOHATHUS XUMHUH. BemniecTBo. AToM.
Mornekyna. XUMUYECKHN 37IEMEHT. AJUIOTPOIHUS.
[Ipocteie u croxknble BemiecTBa. KauecTBeHHBIHN 1
KOJIMYCCTBEHHBII COCTAB BEIIECTB. XUMUUYCCKUE
3HaKd ¥ GopMysibl. OTHOCHTENBHBIC aTOMHAS 1
MoJIeKyJsipHast Macchl. KomuecTBo BelecTsa.
XVMUYECKHe BEIECTBa Ha JKEIE3HOJOPOKHOM
TpaHCIOopTe.

/Jlex/

J1.1
J2.1
€]

AKTHBHOE
CIyIIaHue,
JICKIIUS-
BU3YaIH3aIHS

1.3

Tema 1.1. OCHOBHBIE TOHATHS U 3aKOHBI XUMHMH.
OcHoBHbIE 3aKOHBI XUMUH. CTEXHOMETpUSL. 3aKOH
COXpaHEeHHUsI MaCcChl BEIIECTB. 3aKOH MOCTOSHCTBA
cocTaBa BEIECTB MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH
ABorajpo u cieicTBUs U3 Hero. PacueTHsie 3aqaun
Ha HaX0)KJICHUE OTHOCHTEIHHOW MOJICKYIISIPHON
MAacCBhI, OTIpe/IeNICHIe MacCOBOM IO XUMHUYECKUX
3JICMEHTOB B CJIOKHOM BelecTse. /JIek/

J1.1
J2.1
€]

AKTHBHOE
CIIyLIaHue,
JIEKITUS-
BU3YaJIM3aLUs

1.4

Tewma 1.2. [lepuogmaeckuii 3axon u [leproamaeckas
cucteMa xuMudeckux anemenToB J.M.MenneneeBa
U CTPOEHHE aToMa.

Iepnonuueckuii 3akon I.M1.Menzneneena.
Ortkpertue .M. MeuneneeBsm [leprnonndaeckoro
3akoHa. [Tepuonnueckuii 3akoH B popmymnrposke /1.
U. Menneneera. [lepuoauueckas tadnuia
XHUMHYECKUX AJIEMEHTOB — rpaduyeckoe
oTto0OpakeHne meproandeckoro 3akoHa. CTpykTypa
MIEPUOTUUECKON TaOJIUIIBL: IEPHOABI (MaJIble U
Ooublime), Tpymnbl (ry1aBHast U modouHas). /TIp/

J1.1
J2.1
€

Pabora B ManbIxX
rpymmax

1.5

Tema 1.2. Ilepnoanueckuii 3akoH u [lepnonuyeckas
cucTeMa XuMudyeckux aneMmeHToB .M. MenaeneeBa
U CTPOEHHE aToOMa.

Crpoenue aroma u Ileproandeckuil 3akoH

. M.Menneneesa.

ATOM — cioxxHas yactua. Sapo (IpoToHsI U
HEWTPOHBI) U NEKTPOHHAs 000104Ka. 130TOMEL
CTpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB
9JIEMEHTOB MaJIbIX Mepuo10B. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UYEK aTOMOB
3JIEMEHTOB OOJIBIINX IEPHOIOB (MIEPEXOIHBIX
snemenToB). [Toustue 06 opburamsx. s-, p- u d-
opbOuTanu. DIeKTPOHHbIE KOHUTYPALK aTOMOB
XUMUYECKUX 3y1eMeHTOB. CoBpeMeHHas
(dopmynuposka [leproandeckoro 3akoHa.
3nayenue [lepronnyeckoro 3akoHa u
[Teproamueckoil cucTEMbl XUMHUYECKUX JIEMEHTOB
. . Menneneesa 11l pa3BUTUA HAYKU U
IMOHUMAaHHUSI XUMHYECKON KapTHHBI MUPa

/JTex/

J1.1
2.1
Ol

AKXTHBHOE
CIyIIaHue,
JICKIIUS-
BHU3yaIn3aIus




1.6

Tema 1.3. CrpoeHue BelecTBa.

Honnas xuMundeckas cBs3b. KaTuonsl, ux
o0Opa3oBaHHe U3 aTOMOB B pe3yJbTaTe Ipolecca
OKHCJICHHS. AHHOHBI, HX 00pa30BaHUE U3 aTOMOB B
pe3ysbTaTe mpolecca BoccTaHOBJIeHUs. VloHHas
CBSI3b KaK CBSI3b MEXy KaTHOHAMHU M aHUOHAMH 32
CYET 3JIEKTPOCTATUYECKOTO MPUTSHKEHHS.
Kiraccnguxanust HOHOB: TIO0 COCTaBy, 3HAKY 3apsiaa,
HAJIMYUIO TUAPATHOM 0000uKH. MoHHbBIE
KpUCTaJUTHYecKue penreTki. CBOWCTBA BEMIECTB C
HMOHHBIM THUIIOM KPUCTAJUINYECKOH PELIeTKH.
KoBaneHnTHas xuMudeckas cBsi3b. MexaHu3M
00pa3oBaHUs KOBAJICHTHOU CBsI3M (OOMEHHBIN U
JIOHOPHO-aKIENITOPHEIH ).
DNeKTpooTpHLATENLHOCTh. KoBaneHTHbIE NosipHast
1 HeroJsipHast cBsi3u. KpaTHOCTh KOBaJeHTHOM
cBsi3U. MOJNeKyJIsIpHbIE U aTOMHBIE
KpHCTaITHYecKue pemeTkd. CBoiicTBa BEIECTB ¢
MOJIEKYJSIPHBIMU M @aTOMHBIMH KPUCTAITHIECKIMHU
pemerkamMu. MeTasinueckas CBs3b.
Meramunaeckass KpUCTaUIHYECKas peleTka 1
METaJUTHuecKasi XUMHYecKas CBsi3b. DU3nuecKue
CBOMCTBA METAJLIOB.

/J1ex/

J1.1
J2.1
€]

AKTHBHOE
CIIyllIaHHE,
JIEKIHSI-
BU3YyaIM3aIIUs

1.7

Tema 1.3. Ctpoenue BemecTBa.

ArperatHble COCTOSIHHSI BEIIECTB U BOJAOPOIHAS
CBSI3b.

TBepoe, KUAKOE U ra3000pa3HOe COCTOSIHUS
BerecTB. [Tepexo BelecTBa U3 0JJHOrO
arperaTHOro COCTOSIHUS B apyroe. BomoponHas
cBs13b. UncTele BemecTBa M cMecH. [ToHsTHE 0 cMecH
BCLICCTB. rOMOFeHHI)IC u FeTCpOFeHHbIe CMECH.
CocraB cMmeceit: 00beMHas 1 MaccoBas J0JIU
KOMITOHEHTOB CMECH, MaccoBasi IOJIsl IPUMECEH.
/JIex/

J1.1
J2.1
€

AKTHBHOE
CIIylIaHue,
JIEKITHS-
BU3YaJIM3alIUs

1.8

Tema 1.3. Ctpoenue BemecTBa.

JlucrniepcHble CHCTEMBI.

TTonsarue o mucniepcHoi cucreme. JucnepcHas dasza
U qucnepcroHHas cpena. Kiaccnduxkarms
JAUCHEPCHBIX CUCTEM. ITousarue o KOJUIOMAHBIX
CHCTEMaAX. HpI/IMCHCHI/IC JAUCIEPCHBIX CUCTEM Ha
JKEJIE3HOJJOPO’KHOM TPAaHCIOPTE.

/JTex/

J1.1
2.1
€]

AKTHBHOE
CIyIIaHue,
JIEKIIUS-
BHU3yaIn3aIus

1.9

Tema 1.3. CtpoeHue BemiecTsa.

JlaGoparopnas pabora Nel «IIpurotosienue
CycrieH31H KapOoHaTa Kaimbuus B Bojae. [lomydeHne
SMYJICHU MOTOPHOTO Macna. O3HaKOMJIEHHE CO
CBOMCTBaMU TUCIIEPCHBIX cHcTeM. /J1ab/

J1.1
J2.1
€]

PaGoTa B MaJbIx
rpymnmnax




1.10

Tema 1.4. Bopa. PactBopsl. PactBopenue. Boxa
KaK pacTBOPHTENb. PaCTBOPUMOCTD BEIIECTB.
HacpltieHHble, HEHACBILICHHBIC, IEPECHIIICHHBIC
pacTBOpbl. 3aBUCUMOCTh PACTBOPUMOCTH I'a30B,
JKUJIKOCTEH M TBEPABIX BEIIECTB OT PA3IMYHBIX
(hakTopoB. MaccoBas 105151 paCTBOPEHHOTO
BEIIECTBA. DJIEKTPOIUTHYUECKAS TUCCOIIUATIHSL.
DJNEKTPOIUTHI U HEAJISKTPOIIUTHI.
DNEeKTPOIUTHIECKas TUCConranus. MexaHu3MBbI
AIIEKTPOJIMTHYECKOH TUCCOLMAIMHN JJISl BELIECTB C
Pa3IMYHBIMU THIIAMH XUMHUYECKOW CBSI3H.
I'uapaTupoBaHHbIE U HETHIPATUPOBAHHBIE HOHBI.
CremneHp dIeKTPOITUTUIECKON JUCCOITUAITHIH.
CubHbIe U ci1a0ble 31eKTpoiauThl. OCHOBHBIE
MOJIOKEHHUS TCOPHH DIIEKTPOTUTHICCKOM
nuccorranuy. KuciioTel, OCHOBAHHS U COJIM KaK
3eKTPONUThl. IOHHO-OOMEHHBIE peaKlny Ha

JKEJIE3HOJOPOXKHOM TpaHcmopre. /JIex/

J1.1
2.1
€|

AKTHBHOE
CIIyLIaHue,
JIEKITHS-
BHU3YaJIN3aLHs




111

Tema 1.4. Bona. PactBopsl. PacTBopenue.
JlaGopaTopHas pabota No2 «DneKTpoIUTHYECKas
JIMCCOLMAINS. MeXaHU3MBI TUCCOLUAIIMH JULS
BEILECTB C PA3INYHBIMH THIIAMU cBs3U. OCHOBHBIE
THIOJIOXKEHHUS TEOPHU HICKTPOIUTHICCKOH
aucconuanuny. /J1ad/

J1.1
121
€)!

PaGoTa B MaJbIx
rpymmnax

1.12

Tewma 1.4. Boma. PactBops1. PacTBopenue.
ITpaxTudeckas padota "IIpuroToBieHue pacTsopa
3aqaHHOM KoHLeHTpanuu". /TIp/

J1.1
J2.1
Ol

Pabora B MabIx
rpymmnax

1.13

Tema 1.5. Knaccudukarys HeoOpraHu4ecK1x
COEIMHEHUH U UX CBOMCTBA.

Jla6opaTtopHas paboTta Ne3 «KucimoTsl 1 UX CBOHCTBA.
KucnoTs! Kak 3IE€KTPOIHTHI, UX KIacCH(PUKALHA 110
Pa3IUYHbIM IpHU3HAKaM. XUMHUYECKUE CBOIICTBa
KHUCJIOT B CBETE TEOPUH DIIEKTPOIUTUYECKOM
nucconuanyu. OcoOeHHOCTH B3aUMOJIEHCTBUS
KOHIIEHTPHUPOBAHHOW CEPHOM W a30THOM KHUCIIOT C
MetamnaMi. OCHOBHBIE CITOCOOBI MOTyYeHHS
KUCIOTB. KHCIIOTHI Ha JKeNIE3HOLOPOXKHOM
TpaHCIIOPTE.

/J1ab/

J1.1
J2.1
€]

PaGoTa B MaJibIx
rpymmnax

1.14

Tema 1.5. Kinaccudukaiius HEOpraHHUECKUX
COEIMHEHMH U UX CBOMCTBA.

JlabopatopHnas pabota Ne4 «OcHOBaHUS Kak
AJIEKTPOJIUTHI, UX KJIACCUPHKALHNS IO PA3TUIHBIM
npu3HakaM. XUMAYECKHUE CBOWCTBA OCHOBAHUIA B
CBETE TEOPHHU JICKTPOIUTUUCCKOH AUCCOLUALINH.
PaznoxeHue HepaCTBOPUMBIX B BO/I€ OCHOBAaHHH.
OCHOBHBIE CIIOCOOBI OTYYEHUS] OCHOBAHUID.
[lenoun Ha KeTE3HOAOPOKHOM TPAHCIIOPTE.
/J1ab/

J1.1
J2.1
€

Pabora B MabIx
rpymnmax

1.15

Tema 1.5. Knaccudukarms HeOpraHu4eCKux
COEeIMHEHUH U UX CBOMCTBA.

Jlabopatophnas padota No5S «Conu 1 UX CBOWCTBA.
Counu xax 31ekTpoiautsl. Conu cpeHue, KUCIbIe U
OCHOBHbIE. XMMUYECKHE CBOMCTBA COJIEH B CBETE
TEOPUH HIEKTPOIUTHUECKOHN TUCCOLUAIIH.
CriocoObI monydeHus couieit. ['maponus coeiiy.
ConM Ha )KeNe3HOI0POKHOM TPaHCIIOPTE.

/J1a6/

J1.1
J12.1
€]

Pabora B MajeIx
rpymnmax

1.16

Tema 1.5. Knaccudukarys HeoOpraHn4ecK1x
COCOUHEHHUM U UX CBOMCTBA.

JlabopaTopHas padora Ne6 «Okcuabl U X CBOHCTBA.
Coneobpa3syrolire 1 Hecoaeo0pas3yIoe OKCU/IbL.
OcHOBHbIE, aM(POTEPHBIC U KUCIIOTHBIC OKCHJIBI.
3aBHCHUMOCTh XapaKkTepa OKCH/Ia OT CTEIIeHH
OKHCIICHHs1 00pa3yIoIIero ero Merasmuia. XUMHIECKUe
cBoiicTBa OKCHIOB. [Toy4eHHEe OKCHIIOBY.
Hcnonb3oBaHue OKCUIOB Ha )KEJIC3HOIOPOIKHOM
TpaHCOpTE.

/J1ab/

J1.1
2.1
)|

PaGora B MaJbIx
rpyImmax

1.17

Tema 1.6. Xumnueckue peakuuu. Knaccupukarms
XUMHUYECKUX peakiuil. Peakuuu coennHeHus,
paszioxenHwus, 3aMmenienns, ooMmeHa. Karanurunaeckue
peakiu. OOpaTUMbIe 1 HEOOpAaTUMBIE PEAKIHH.
['oMOreHHbIE U TeTEPOreHHbIE PEaKIUH.
DK30TEepPMUYECKHE U YHIOTCPMUIECKHIE PEAKIIIH.
Temnopoii 3 dexT xumuueckux peakuuii.
Tepmoxumudeckue ypaBHEHHS.
OKHCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIUH.
Crenenb okuciacHusA. OKUCIUTEIb U
BOCCTaHOBJICHHE. BoccTaHOBUTEIB M OKUCIICHHE.
Mertop 31eKTpOHHOTO OanaHca Ui COCTaBICHUS
YpaBHEHUH OKHCIUTENFHO-BOCCTAHOBUTENBHBIX
peaxuuid. /Jlex/

J1.1
J2.1
€]

AKXTHBHOE
ClIyIlIaHue,
JIEKITUS-
BU3YyaJIU3aIHS




1.18

Tema 1.6. XuMuueckue peakiuu.

CxopocTth xuMHuuecKux peaknuil. [lorstue o
CKOPOCTU XMMHUUECKUX Peakluil. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKHX PEAKINH OT Pa3InIHBIX
(baKkToOpOB: MPUPO/IBE] PEarupyIOIIUX BEIIECTB, UX
KOHLIEHTPAIINH, TEMIEPATYpPbI, TOBEPXHOCTH
COIPUKOCHOBEHUS U UCIIOJIb30BAHUS
KaTanu3aTopoB. OOPaTIMOCTD XUMHUYECKHX
peakiuii. OOpaTiuMble 1 HEOOPAaTUMBIE PEAKIHUU.
XMMHUECKOe PABHOBECHE U CIIOCOOBI €ro
CMEIEHHUS.

/JTex/

J1.1
J12.1
€]

AKTHBHOE
CIIyllIaHHE,
JIEKIHSI-
BU3YyaIM3aIIUs

1.19

Tema 1.6. Xumudeckne peaxium.
Jla6opaTtopHas padota Ne7 «3yueHue yciaoBui
MIPOTEKAHUS Pa3InYHbIX TUIIOB peakiuiny /J1ab/

J1.1
J12.1
€

Pabora B MabIx
rpymmax

1.20

Tema 1.7. MeTanibl 1 HEMETaJUIBL.

Merasuisl. OCOOEHHOCTH CTPOEHUS aTOMOB U
KkpucTtainioB. Ou3ndeckne CBOMCTBA METAIIIOB.
Knaccuguxanus MeTamioB N0 pa3InyHbIM
npu3HaKkaM. XUMAYECKHE CBOUCTBA METAJLIOB.
DJIEKTPOXUMHUYECKHUH s/l HANPSKEHUH METalIOB.
Mertamorepmusi. O01IHE CIOCOOBI MOTyYCHHS
MeTasuioB. [ToHsiTHE O MEeTaTypruy.
[Mupomerautyprus, THAPOMETAIUTYPTHS U
anektpoMetautyprust. CruiaBbl YepHbBIE U [IBETHBIE.
Mertaubl Ha KeIe3HOA0POKHOM TPAHCIIOPTE.
Mp/

J1.1
JI2.1
€

Pabora B MabIx
rpymnmax

1.21

Tema 1.7. MeTanibl 1 HEMETAJIBL.

Hewmeramabl. OcCOOEHHOCTH CTPOCHHUS aTOMOB.
Hewmeramnsr — npocTrie BemecTBa. 3aBUCUMOCTh
CBOICTB rajIor¢HOB OT UX IOJIOKCHUS B
nepuoandeckoit cucreme. OKUCIUTENBHBIE U
BOCCTAHOBHMTE/IbHBIE CBOMCTBA HEMETAJIJIOB B
3aBUCHMOCTH OT MIX TIOJIOXKEHHSI B PSAY
3JEKTPOOTPHULATEIHHOCTH.

/JIex/

J1.1
JI2.1
€]

AKXTHBHOE
CIIylIaHue,
JIEKITHS-
BU3YaJIM3alIUs

1.22

Tewma 1.7. MeTamiel 1 HEMETAIIHL.

JlabopaTopHas pabora Ne§ «[Tony4yenue, cooupanue
W pacno3HaBaHHUE ra3oBy.

/J1ab/

J1.1
JI2.1

Pab6ora B MabIx
rpymmax

1.23

Tema 1.5. Bopga. PactBopsr. PacTBOpenmue.
JlabopatopHas pabora Ne9 "Pemienue
JKCIIEpUMEHTaIbHBIX 3a1au". /J1ab/

J1.1
JI2.1
€]

Pabora B MajbIx
rpyrmmax

Pazngen 2. Opranuyeckasi XuMus

2.1

Tema 2.1. OCHOBHBIE TOHATHS OPTraHUYECKOM
XMMHH U TEOPHUSI CTPOCHHS OPTaHHUYECKHX
COEINHEHHH.

[Ipenmer opranuyeckoit xumuu. [IpupoaHsle,
HCKYCCTBEHHBIEC 1 CHHTETHUECKHE OpraHNYECKHe
BemecTBa. CpaBHEHHE OPTaHUYECKHUX BEILECTB C
HeopranndeckuMu. BajgeHTHOCTh. XuMuieckoe
CTPOEHHE KaK MOPAA0K COCANHEHHS aTOMOB B
MOJIEKYJIbI 110 BaJICHTHOCTH. Teopusi cTpoeHus
opranmueckux coeannennii A.M.bytneposa.
OCHOBHBIE TTOJIOKEHHS TEOPUU XUMHUYECKOTO
crpoenusi. 3omepust u nzomepbl. XUMUIECKHE
(hopMyIIbI U MOZETH MOJIEKYJI B OpraHUYECKON
XUMUH.

Mp/

J1.1
JI2.1
€

PaGoTa B MaJbIx
rpymnmnax




2.2

Tema 2.1. OcHOBHbIE IOHATHS OPTaHUYECKON
XUMHH U TEOPUSI CTPOCHHUST OPTaHUIECKUX
COCJIMHEHUH.

Knaccudukanus opraHMueCcKix BELIECTB.
Knaccuduxanus BemecTs N0 CTPOSHHIO
YTIEPOAHOTO CKEJIETa ¥ HAJTHIUIO
(hyHKUIMOHAIBHBIX PYMIL. [ OMOJIOTH U TOMOJIOTHSL.
Hauasa nHomenxnatypsl IUPAC. Knaccudukanus
peakiuii B OpraHu4ecKkoil XuMuu. Peakiumn
MpUCOeAUHEHHS (THAPUPOBAHHUS, TaJIOrCHUPOBAHUS,
THIIPOTaJIOT€HUPOBaHUS, THApaTanun). Peakuun
OTIICTIJICHUS (ICTHIPUPOBAHHUS,
JIETUIPOTaJIOT€HUPOBAHNS, IETUAPATALIIH).
Peaxmum 3amemenns. Peakunn nzomepurzanuu.
/JIex/

J1.1
J12.1
€]

AKTHBHOE
CIIyllIaHHE,
JIEKIHSI-
BU3YyaIM3aIIUs

2.3

Tema 2.2 YT1€BOIOPOJIBI U UX ITPUPOIHBIC
HCTOYHMKH.

AnkaHbl. ANKaHbI: TOMOJIOTUYECKHUN Psill, U30MepUs
Y HOMEHKJIaTypa aJKaHOB. XMMHUYECKHE CBOMCTBA
aJIKaHOB (MeTaHa, 3TaHa): TOpeHHe, 3aMEelICHHE,
pasnoxenwue, AeruapupoBanue. [I[pumenenne
aJKaHOB Ha OCHOBE CBOMCTB. [IpuMeHeHne ankaHoOB
Ha JKeJIe3HOJOPO’KHOM TPaHCTIOPTE.

/JIex/

JI1.1
J12.1
€)!

AKXTHBHOE
CIIylIaHue,
JIEKIIHSI-
BHU3YaJTU3aIHsI

24

Tema 2.2 YrneBomopoabl ¥ UX MPUPOIHBIE
HCTOYHUKH.

ATKeHBI. DTHIIEH, €0 TOTYICHHE
(meruapupoBaHUEM STaHa, JIENOIUMepU3aen
MONMATHIIEHA). | OMOJIOTHYeCKHiA PsizI, M30MEpHs,
HOMEHKJIaTypa aJIKeHOB. XMMUYECKUE CBOICTBa
STHJICHA: TOPEHHE, KaueCTBEHHbBIE PEaKIun
(oGecrBeunBaHre OPOMHOM BOJBI M PaCcTBOPA
TepMaHraHara Kajus), THApaTaIus,
nonuMepusanus. [I[puMeHeHue 3THiIeHa Ha OCHOBE
cBoMcCTB. /lueHsl U kayuyku. [loHsiTHE O THEHAX Kak
YTJIEBOJIOPOAAX C JBYMsI IBOMHBIMU CBSI3SIMHU.
ComnpspkeHHbIe JHUeHbl. XMMHUYECKUE CBOMCTBA
Oyranuena-1,3 u u3onpena: odeclBeYHBaHUE
OpOMHOIi BOJIBI M TOJIMMEPHU3ALIUS B KAYUYKH.
Harypanbnsblit u cunTeTHuecKkue kayuyku. Pe3una.
IIpuMeHeHre anKeHOB Ha )KeJIe3HOA0POKHOM
TpaHCHopTe.

/JTex/

J1.1
JI2.1
€

AKTHBHOE
CIIylIaHue,
JIEKITHS-
BU3YyaJIM3alIUs

2.5

Tewma 2.2 YrneBoopoabl U UX NPUPOJHbIE
UCTOYHUKH.

AnxuHbL. AneTuneH. XuMHUYeCKHe CBOHCTBa
alleTWIeHa: ropeHue, odecuBeynBanne OpOMHOI
BOJIbI, IPUCOEINMHEHNH XJIOPOBOIOPOIA U
runparanyd. [IppuMeHeHue aneTuiieHa Ha OCHOBE
cBOMCTB. MexKKiaccoBas H30MEpHUs C ajKaJluCHAMHU.
Apensl. ben3zon. XuMmudeckne cBoiicTBa 6eH3011a:
TOpEHHUE, PeaKIny 3aMelleHus (TaloreHUPOBaHue,
HutpoBanue). [IpumeHeHne GeH3051a Ha OCHOBE
cBoiicTB. [IpupoaHbIe HCTOUHHUKH YIII€BOAOPOIOB.
IIpupoaHsblii ra3: cocras, IPUMEHEHUE B KAYECTBE
toruBa. Hedre. CocTaB u nepepaborka He(TH.
Ileperonka neprtu. Hedrenponykrer. I[lpumenenue
AJIKMHOB Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTE.
/JTex/

JI1.1
J12.1
€]

AKTHBHOE
CIyIIaHue,
JIEKIIUS-
BU3yalIu3alus

2.6

Tema 2.2 VrieBonopobl U UX IPUPOJHbIE
HCTOYHHKH.

Jlab6opaTopHas padora Nel0 «3yueHue cBOUCTB
YTIIEBOJOPOIIOB U CIIOCOOBI X MOTYIECHHS.
/J1ab/

J1.1
J12.1
€]

PaGoTa B MaJbIx
rpymnmax




2.7

Tewma 2.3. Kucnopogocoaepxamiyue opraHudeckue
COCJMHEHMS.

Cruprel. [Tonydenue sTaHoa OpoKEHUEM TIIFOKO3BI
Y THApaTalueil dSTuieHa. [ mapokcuipHas rpymnma
KaK (yHKunoHanbHas. [ToHsATHE O TpenenbHBIX
OJHOATOMHBIX CIIUPTaxX. XUMHUUYECKUE CBOUCTBA
3TaHOJIA: B3aUMOJIEIiCTBUE ¢ HATPHEM, 00pa30BaHUE
MPOCTHIX U 13 CIOXHBIX 3QUPOB, OKUCICHHE B
anpaeru. [IpumMeHeHue 3TaHojIa Ha OCHOBE
CBOMCTB. AJIKOTOJIN3M, €T0 MOCIEICTBUS IS
OpraHu3Ma 4eJloBeKa U IpeayIpex IeHue.
I'muuepuH Kak npeacTaBUTEIb MHOIOATOMHBIX
cnpToB. KauecTBeHHas peakuus Ha
MHOTI'0AaTOMHBIE CITUPTHI. [IprMeHeHne ruiepuHa.
®enou. PuznyecKre U XUMUYECKHE CBOMCTBA
¢benona. BzanmHoe BiInsSHEE aTOMOB B MOJIEKYJIe
(eHoa: B3aMMOICHCTBHE C THIPOKCHIOM HATPHS U
a30THO# kucnoroit. [IpuMenenne geHona Ha OCHOBE
cBoiicTB. [Ipumenenne cnupToB Ha
KeJIE3HOAOPOKHOM TPaHCIIOPTE.

/Jex/

J1.1
J2.1
€]

AKTHBHOE
ClIyIlIaHKe,
JIEKIHSI-
BU3YyaIM3aIIUs

2.8

Tewma 2.3. Kucnopoaocoaepikariie opraHnIecKre
COCUHCHUS.

Anpnerunsl. [Torstre 00 anpaerngax.
AnpaeruiHas rpynmna Kak GyHKIUOHAIbHAS.
dopmanbaeru 1 ero CBOMCTBA: OKUCIICHUE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBIICHUE B
cooTBeTcTBYOmUi cupT. [lomydenne anpaernmos
OKHCIICHHEM COOTBETCTBYIOLIUX CITUPTOB.
IIpumeHeHnne GopManberiia Ha OCHOBE €To
cBoicTB. [IpumMeHeHne anpaeru1oB Ha
JKEJIE3HOAOPOKHOM TPAHCIIOPTE.

/J1ex/

J1.1
J2.1
€]

AKTHBHOE
ClIylIaHue,
JIEKITHS-
BU3YaJIM3alIUs

29

Tema 2.3. Kucnopoaocoaep:xaliie opraHnueckue
COCTMHEHMS.

KapGoHoBslie kucnotsl. [ToHsTHE 0 KAPOOHOBBIX
kucnotax. KapOokcuibHas rpymma Kak
¢bynkunoHanbHast. 'oMonornueckuit pss
MIpeebHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCJIOT.
[Tony4yeHne kapOOHOBBIX KHCIOT OKUCICHHEM
aIbAETHI0B. XMMHYECKUE CBOMCTBA YKCYCHON
KHCJIOTBI: 001I1e CBOMCTBA C MUHEPAILHBIMU
KHCJIOTaMH U peakuus stepudukanuu. [Ipumenenne
YKCYCHOM KHCIJIOTBI Ha OCHOBE CBOMCTB. Briciine
JKUPHBIE KHCIIOTHI Ha IpUMepe NaJTbMUTHHOBOM U
creaprHOBOU. [IprMeHeHne KapOOHOBBIX KHCIIOT Ha
KENe3HOI0POXKHOM TPAaHCIIOPTE.

/JTex/

J1.1
2.1
€|

AKTHBHOE
CIyIIaHue,
JIEKIIUS-
BHU3yaIn3aIus

2.10

Tema 2.3. Kucnopogocoaep:xaiiyue opraHudeckue
COEAMHEHMS.

JlabopaTopnas pabora Nel1 «KapGoHoBbIe
KHCIIOTBI. YKCYCHasi KUCJIOTa: CBOWCTBA,
MIPUMEHEHHUEY.

/J1ab/

J1.1
J2.1
€

PaboTa B MaJbIx
rpymnmnax
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Tewma 2.3. Kucnopogocoaepxamiyue opraHudeckue
COEAMHEHMS.

CrnoxHble 3¢UpHI ¥ KUPHL. [lomyuyeHne CIoKHBIX
3¢upoB peakipen sTepuduranuu. CioxHbIE YPUPBI
B IIpUpoie, X 3HaueHue. [IpuMeHeHue ClI0KHbIX
3(HUPOB Ha OCHOBE CBOMCTB. JKUPBI KaK CII0KHBIC
3¢upsl. Kinaccudukanus xupos. XumMudeckne
CBOMCTBA XUPOB: THAPOJIN3 U THAPHUPOBAHNE
XKHUIIKUX KUPOB. [I[pUMeHeHHe )KUPOB Ha OCHOBE
CBOMCTB. Mbla. YTeBoabl. YTIIEBOABI, UX
KJ1accuUKaIMa: MOHOCAXapH bl (TIIIOKO3a,
GbpykTO3a), Ircaxapusl (caxaposa) u
roJIrcaxapu bl (Kpaxmal U Lesutono3a). [ mokosa
— BEIIECTBO C JIBOMCTBEHHON QyHKIMEeH —
aNbJeTUA0CTIUPT. XUMHUUECKHE CBOMCTBA IIIIOKO3bIL:
OKHCIJICHHE B ITIIOKOHOBYIO KHCIIOTY,
BOCCTaHOBJIGHUE B COPOUT, CHIUPTOBOE OPOIKEHHUE.
[IpumeHeHne TIIOKO3I Ha OCHOBE CBOICTB.
3HaueHue yrieBOI0B B )KUBOUM IPUPOJE U KUIHI
yenoBeka. [IoHATHE 0 peaKHax MOJMKOHICHCAIINN
Y THAPOJIM3a Ha IIPHMepe B3auMOTIPEBPaIIeHHIA:
IIII0K03a <> nojucaxapu. [IpuMeHeHne cIokKHbIX
3(HPOB U JKUPOB HA JKEJIE3HOTOPOKHOM
TpaHCIopTe.

/JTex/

J1.1
J2.1
€]

AKTHBHOE
CIIyllIaHHE,
JIEKIHSI-
BU3YyaIM3aIIUs

2.12

Tewma 2.3. Kucnopoaocoaepikariie opraHnIecKre
COEIUHEHMS.

JlabopatopHas padota Nel12 «VriieBoibl, HX
KIaccu(UKalus U 3HaUeHUE B )KUBOM IpUpoJie U
JKM3HU YeloBeKa. [ Iroko3a: cBOWCTBa, IPUMEHEHHUE
Ha OCHOBE CBOHCTBY. [IpuMeHeHue yrieBo10B Ha
KEJIe3HOIOPOIKHOM TPAHCIIOPTE.

/J1ab/

J1.1
J2.1
€

Pabora B MabIx
rpymmax

2.13

Tema 2.4. AzoToconepkaliie opraHnyeckue
coenunenus. [lonumepsl.

Awmunsl. [TonsiTue 06 aMmuHax. Anuparuyeckue
aMHHBI, UX KJIACCU(HUKAIII 1 HOMEHKIIATypa.
AHWIUH KaK opraHuueckoe ocHoBanue. [lonyueHue
aHWIMHA U3 HUTpoOeH3o0ma. [Ipumenenue aHnmuHa
Ha OCHOBE CBOMCTB. AMMHOKHCIIOTHI KaK
amdoTtepHble T YHKIIMOHATEHBIE OPTaHUIECKHE
coeMHeHUsl. XMMUYECKUE CBOMCTBA aMMHOKHUCIIOT:
B3aMMOJICHCTBHUE C IIEJI0YaMH, KUCIOTAMH U IPYT C
OpyroM (peakuus NoIMKoHAeHcauun). [lenTuaHas
CBS3b M MOJUIIENTH L. [IpMeHeHre aMUHOKHUCIIOT
Ha ocHOBe cBoWCTB. benku. [lepBuunas, BropuuHas,
TPETUYHAS CTPYKTYPHI OEJIKOB. XUMHUYECKHE
CBOMCTBa OEJIKOB: TOpeHue, JeHaTypaus,
THIPOJIN3, LIBETHBIE peakunu. buonornueckue
¢dyrakum 6enkoB. [Tomumepst. benku n
MoJIcaxapu bl Kak ouonosmmepsl. [IpumeneHne
aMHHOB Ha >KEJIe3HOI0POKHOM TPAHCIIOPTE.

/JTex/

J1.1
2.1
€]

AKTHBHOE
CIyIIaHue,
JIEKIIUS-
BHU3yaIn3aIus

2.14

Tema 2.4. A3zotocoaepiKalue OpraHuueCKUe
coenunenus. [Tomumepsl. JlaGopaTopHas padora
Nel3 «PactBopeHue 0enkoB B Bojey. /J1ab/

PaGoTa B MaJbIx
rpymnmnax

2.15

Tema 2.4. AzoToconaepikaliie opraHuuecKue
coenunenus. [lomumepsl. JlaboparopHas pabora
Nel4 «Pemenue SKCriepIMEHTAIBHBIX 3a/1a4 Ha
HUACHTU()UKALUIO OPraHUYECKUX COCTUHEHUI».
/J1ab/

J1.1
2.1
6!

PaGora B MaJbIx
rpyrmmax




2.16

Tewma 2.4. AzoToconepKaniue OpraHndecKue
coenuHenus. [lomnmepsl. Ilnactmaccsl. [lonydenue
MIOJIMMEPOB peakiuell MoIuMepu3aiy u
ITOJIMKOHAGHCAMU. TepMOIIaCTUYHBIE U
TepMopeaKkTHBHbIE I1acTMacchl. [IpencraBurenu
tactMacc. BonokHa, ux knaccudukanus.
[Tomydenune BomokoH. OTaenbHBIE TPEICTaBUTEIH
XMMHUYECKUX BOJIOKOH. [IpuMeHeHne noimumepoB Ha
KeNe3HOAOPOKHOM TpaHcmopTe. /JIek/

J1.1
2.1
€|

AKTHBHOE
CIIyLIaHue,
JIEKITHS-
BHU3YaJIN3aLHs




2.17 Koncynbranus /Konc/

2.18 Koncynbranus /Kouc/

2.19 Koncynbranus /Kouc/

2.20 Koncynbranus /Konc/

221 CamocrosrenbHas pabota Nel /Cp/

2.22 CamocrosrensHast pabora Ne2 /Cp/

2.23 CamocrosrensHast pabora Ne3 /Cp/

2.24 CamocrosrenbHas pabota Ne3 /Cp/

2.25 CamocrosrensHast pabora Ned /Cp/

2.26 CamocrosrensHast pabora Ne5 /Cp/

2.27 CamocrosrensHast pabora Ne6 /Cp/

2.28 CamocrosrensHast pabora Ne7 /Cp/

2.29 CamocrosrensHast pabora Ne8 /Cp/

2.30 CamocrosrensHast pabora Ne9 /Cp/

231 CamocrosrenbsHas pabora Nel0 /Cp/

2.32 CamocrosrenbHast pabora Nell /Cp/

2.33 CamocrosrenbHast pabora Nel2 /Cp/

2.34 CamocrosrensHas pabora Nel3 /Cp/

[N] I C] Y [ CY Y IFCY NN I I I I Y O I IS IV I I
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2.35 CamocrosrenbHast pabora Nel4 /Cp/

5. OHEHOYHBIE MATEPHUAJIBI JUISI TPOBEJAEHUSA ITIPOMEXYTOYHOMN ATTECTAIIAA

Pa3Menen B npujioskeHUN

6. YYHEBHO-METOIMYECKOE U THO®OPMAINIMOHHOE OBECIHEYEHUE JUCHUTIIMHBI (MK, IIM)

6.1. Pexomenayemas autepatypa

6.1.1. IlepeyeHb OCHOBHOI1 TUTEPATYPHI, HEOOXOAUMOI 1JIs1 ocBOeHHs TucumInabl (MK, ITM)

JI1.1 Tnunka, H.JI. O6mias xumust : yaebHoe nocooue ans CITO — Mocksa: KuoPyc, 2020

6.1.2. IlepeyeHsb TOMOIHUTEILHOI JTUTEPATYPbI, HE00X0AUMOIT 1151 ocBoenus qucuumnabl (MK, ITM)

JI2.1 T'abpuensn, O.C. EcrectBozHanue. Xumus. YueOHuk.-MockBa:Akanemus;,2019

6.2. Ilepeuens pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT", HE0OXOAMMBIX /I 0CBOECHUS
aucoumnabl (MK, TIM)

31  |[nunaka,H.JI. O6mas xumus[ daeKTpoHHbIH pecypce]: yueOHoe nocobue / H.JI. I'munka. — [www.BOOK.ru
Mocksa : KuoPyc, 2019. — 748 c.

6.3. ITepeuenb MHGPOPMALHOHHBIX TEXHOJIOT U, HCIOJIBL3YEeMBbIX NPH OCYIIECTBJIEHUH 00Pa30BaTEJILHOI0 Mpolecca 1o
nucuumiaude (MK, IIM), Briawuasi nepeyeHb NPOrpaMMHOro odecrnevyeHusi 4 HHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM
(MpH HEOOXO0IMMOCTH)

6.3.1 Ilepeyens mporpaMMHOro odecrevyeHust

Windows XP - OnepaurnonHnas cucrema, . 46107380

Anrusupyc Kaspersky Endpoint Security ms 6usneca — Paciupenssiit Russian Edition - Anrusupychas 3aiura, KOHTpakT 469
JIBLYTIC

Free Conference Call (cBoGoaHas JuiieH3us)

Zoom (cBOOOIHAS JTUIICH3SI)

6.3.2 Tlepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. OMUCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOJi /1151 OCYIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOILIECCA T10 JUCHMUILIAHE (MJIK, TIM)

AyauTopus Haznauenue OcHareHne

(IpumMWXKT | Yuebnas aynuTopus AJs IPOBEACHUS 3aHATHI Hocka aynuropHasi; kommbtotep Intel(R) Core(TM) i3-3210 CPU @

CIIO) JIEKIIMOHHOTO THIIA, IPAKTHYECKUX 3aHSTHH, 3.20GHz/2GB/500Gh/DVD-RWY/; morutop Acer 19; mynsrumena

AynuTopust Ne| rpynImoBbIX U HHAMBUAYAIbHBIX KOHCYIbTanui, |mpoektop NecV300X; npoeKinoHHbIN dKpaH;

414 KabuHeT|TeKyLIero KOHTPOIIS U IPOMEKYTOUHOM Tabmuna «Ileproauueckas cucTeMa XUMHUYECKHUX JIEMEHTOBY; Tabauna

XUMHH aTTECTallNH, a TAKXKe JUIS CAMOCTOSTEIIbHOM PACTBOPUMOCTEH; SIEKTPOTEXHHYECKUIT PA HANIPSIKCHUS METAJLIOB,;
paboThI BBITSDKHOM 1IKad), ceiid, mrad s peakTHBOB; HA0OPHI PEaKTHBOB;

(TTpuMKT | YueGHast ayauTopus 1Uisl IPOBEACHHUS 3aHATHIA Hocka aynuropHasi; kommetorep Intel(R) Core(TM) i3-3210 CPU @

CIIO) JIEKIIMOHHOTO THIIA, IPAKTHYECKUX 3aHSTHH, 3.20GHz/2GB/500Gh/DVD-RWY/; morutop Acer 19; mynbrumena

AynuTopust Ne| rpynImoBbIX U HHAMBUAYAIbHBIX KOHCYIbTanui, |mpoektop NecV300X; npoeKiunoHHbIN dKpaH;

414 KabuHer|TeKymero KOHTPOIA U IPOMEXYTOUHOH Tabmuna «Ileproguueckas cucTeMa XUMHUECKHX 3JIEMEHTOBY; TabIuLa

XAMUH aTTECTallUH, a TAKXKE JUIsl CAMOCTOSTCIIbHOM PacTBOPUMOCTEH; SIEKTPOTEXHHYECKUIT P/l HAIIPSDKCHHUS METAILIOB,;
paboThI BBITSDKHOM 1IKad), ceiid, mKrad s peakTHBOB; HA0OPHI PEaKTHBOB;




(IpumMKT
CIIO)
Aynuropus Ne
414

VYuebHas aynuTopus A1 IPOBEACHUS 3aHATHH
JIEKIIHOHHOTO THUIIA, MPAKTUYECKUX 3aHATHH,
TPYIIOBBIX U MHIUBUAYATbHBIX KOHCYIbTALUH,
TEKYILETro KOHTPOJIS ¥ TPOMEXKYTOUHOM

Hocka aynuropHasi; kommetorep Intel(R) Core(TM) i3-3210 CPU @
3.20GHz/2GB/500Gh/DVD-RWY/; morutop Acer 19; mynsrumena
npoekTop NecV300X; npoeKnoHHBIN IKpaH;

Ta6mmua «Ileproanyueckas CHCTEMa XUMUIECKUX dJIEMEHTOBY; TabuIa




Aynuropus Haznauenue OcHateHue
Kabuner aTTEeCTallUH, a TAKXKE IS CAMOCTOSTEIIbHOI PacTBOPUMOCTEIT; 3IEKTPOTEXHUUYECKHUIT DA HANIPSHKESHUS METAJLIOB,;
XUMUH paboThI BBEITSDKHOM mIKad, ceiid, mkad a1 peakTHBOB; HaOOPHI PEaKTHUBOB,;
(ITpumIDKT  |YueOnast aymuTopus A IPOBEICHUS 3aHATHI Hocka aynutopHas; kommbtotep Intel(R) Core(TM) i3-3210 CPU @
CIIO) JICKLIMOHHOT'O THIIA, IPAKTHYECKUX 3aHATHH, 3.20GHz/2GB/500Gb/DVD-RWY/; monutop Acer 19; myiastumenna
AynuTtopust Ne|TpynIoBEIX M MHAUBUAYANbHBIX KOHCYIbTamuid, |mpoektop NecV300X; mpoeKunoHHEIH SKpaH;

414 Kabuner
XUMHH

TEKYIIET0 KOHTPOJIS H IPOMEKYTOUHON
aTTEeCTaIlUH, a TAKXKe JJIS CAaMOCTOSTEIbHON
paboTHI

Tabmuma «[lepromuyueckas cucTeMa XUMHUYECKIX 3JIEMEHTOBY; TaOIHIIa
PacTBOPUMOCTEH; ITEKTPOTEXHUICCKHUH PSIJT HAPSKCHUSI METAJIOB;
BBITSDKHOM miKad), cetid, mxad 1uis peakTHBOB; HAaOOPHI PEAKTHBOB;

(IMpumMXKT
CIIO)
Aynuropus Ne
414 Kabuner
XUMHU

YdeOHast ayIUTOPHS ISl IPOBEIICHUS 3aHITHI
JICKIIMOHHOT'O THIIA, TPAKTHYECKUX 3aHATHHA,
TPYIIOBBIX H UHIUBHYaTbHBIX KOHCYIBTAIHIH,
TEKYIIET0 KOHTPOJIS H IPOMEKYTOUHON
aTTECTAIlNH, a TAK)KE TSI CAMOCTOSITEIbHON
paboTHI

Hocka aynutopHas; kommbtotep Intel(R) Core(TM) i3-3210 CPU @
3.20GHz/2GB/500Gb/DVD-RWY/; monutop Acer 19; myiastumenna
npoektop NecV300X; mpoeKIMOoHHbIH 3KpaH;

Tabnuua «Ileproanyeckas cucreMa XUMHYECKHX 3JIEMEHTOBY; TaOIHIa
PacTBOPUMOCTET; 3IEKTPOTEXHUUYECKHUIT PA HANIPSHKCHUS METAJLIOB,;
BBITSDKHOM miKad), celid, mxad 1uis peakTHBOB; HAOOPhI PEAKTHBOB;

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUILIIMHBI (MK, ITM)

Jlexuus. ITocemenye u akTuBHas paboTa CTYICHTA Ha JIEKIHU I03BOJIeT ChOPMUPOBATh 6a30BbIe TEOPETUUECKUE ITOHATHUS 110
JHCIUIUINHE, OBJIAIETh OOMIEH JTOTHKOI NOCTPOSHNUS AUCIUIUIMHEL, YCBOUTH 3aKOHOMEPHOCTH M TEHICHIIH, KOTOPBIE PACKPBIBAIOTCS
B IAaHHOM AuciMIInHE. [Ipy 3TOM CTYJICHTY peKOMEHAYeTCs OBITh JOCTATOYHO BHUMATEJIBHBIM Ha JICKIHH, CTPEMHUTHCS K TOHUMaHHUIO
OCHOBHBIX ITOJIOKEHHH JIEKIINH, a IPU ONpPeIeTIeHHBIX TPYIHOCTSAX U BOIIPOCAX, CBOEBPEMEHHO 00pamIaThes K MPEenoaaBaTelo 3a
HOSICHEHUSIMH, YTOUHEHUSIMU WU TIPU AUCKYCCHOHHOCTU PacCMaTpUBAaeMbIX BOIPOcoB. PaboTa Hal MaTepuanaMHu JIEKIUU BO
BHEayJUTOPHOE BpeMs Tperoaraet 6ojee rryookoe pacCMOTPEHHE BOIIPOCOB TEMBI C YIETOM TOTO, YTO Ha JIEKIIMH HEBO3MOYKHO
IIOJIHO OCBETHUTH BCE BOIPOCH! TeMbI. J{71 Ii1y0oKoil mpopaboTKU TEMBI CTYIEHT JIOKEH:

a) BHIMATEJIHHO MPOYNTATH JIEKIHIO (BO3MOKHO HECKOJIBKO pa3);

6) paccMOTPETh BOIPOCH! TEMbI WIH IPOOIEMBI 110 UMEIOLIEHCs yIeOHOM, yueOHO-MeTOANYEeCKON IUTepaType, 03HAKOMUTBCS C
MOJIXOZaMH TI0 TaHHOU TeMe, KOTOPhIE CYIIECTBYIOT B COBPEMEHHOW HayIHOMH JINTepaType (MMOCMOTPETh MOHOTpadHH, CTaThH B
JKypHaJlax, TE3UCHI HAy4YHBIX JOKJIAJIOB U BBICTYILICHU).
W3zydas TeMy B TEOPETHIECKOM aCIEKTe, CTYJEHT MOKET ITOJIb30BaThCS KaK JINTepaTypoit OMONNOTEKH YHHBEPCUTETA, TaK H
UCIIOJIb30BATh JIEKTPOHHbIE ¥ VIHTepHET-pecypChl.
JlabopaTopHoe 3ansTHe. [Tocemmenne n paboTa CTyIeHTa Ha Ja0OPaTOPHOM 3aHATHH MO3BOJIIET B MPOLIECCE BHITOTHEHHS
9KCIIEPUMEHTA, HAOMIOEHUSI WU OIIBITA U €T0 MOCIEAYIOLIET0 KOIIEKTUBHOTO 00CYXKICHUS PE3YIbTAaTOB INIy0iKe YCBOUTH
TEOPETHYECKUE TIOJIOKEHUSI, CHOPMHUPOBATE OTJCIbHBIC MPAKTHUECKAE YMEHHS U HABBIKH, HAYINUTHCS TPABUIIBHO 0OOCHOBBIBATH
MCTOJAMKY BBIINIOJIHCHUSA PACUYCTOB, YCTKO 1 IIOCJICAOBATCIIBHO IPOBOAUTH ZleﬁCTBIdﬂ 1 pacycThl, q)OpMyJ]l/IpOBaT]) BBIBOJbI U
npemoxxeHns. Pabora Ha 1abopaTOPHOM 3aHATHH 1aeT BO3ZMOKHOCTD CTYIEHTY BCECTOPOHHE M3yYHTh AUCIUIUIMHY U IOATOTOBHTHCS
IUTSL CAMOCTOATENBHON paboThl. B mporiecce BBIMONHEHNS ayJUTOPHBIX MPAKTHIECKUX PadOT CTYAEHT IIOATBEPKAAET TIOJTyIeHHEIE
3HaHUsA, YMCHUSA U HABBIKHU.
IpakTryeckoe 3asTre. [Ipy MOATOTOBKE K MPaKTHYSCKUM 3aHATHSIM CTYICHTaM PEKOMEHAYETCSI BHUMATEIbHO O3HAKOMHTBCS C
TEMaTHUKON MPAKTUICCKOI'0 3aHATHUA, IPOUCCTh KOHCHEKT JICKIIUU T10 TEME, U3YUHUTh PCKOMCHAOBAHHYIO JINTEPATYPy, COCTaBUTH
KpaTKUi IJTaH OTBETA Ha K&Kl BONPOC MIPAKTHIECKOTO 3aHITH, IIPOBEPUTH CBOW 3HAHMS, OTBEYAsi HA BONPOCHI ISl CAMOTIPOBEPKH,
€CIIM BCTPETSTCSI HE3HAKOMbIE TEPMUHBL, 0043aTeIbHO 00PaTUTHCS K CIIOBAPIO U 3aUKCUPOBATH UX B TETPATIH.

IpoBenenue yaeOHOTO MpoLiecca MOXKET OBITH OpPraHH30BaHo ¢ ucnoib3oBanueM DMOC yHuBepcuTeTa U B TU(PPOBOI cperie (TpyIIIbD
B COLIMAJIBHBIX CETAX, 3JEKTPOHHAS I0YTa, BUIEOCBSI3b U Ip. Iu1aTdopmbl). YueOnsie 3austus ¢ npumenenuem JJOT npoxonsT B
COOTBETCTBHH C YTBEP)KACHHBIM pacnucaHueM. TeKylnui KOHTPOJIb U MPOMEKYTOYHAs aTTeCTallus 00yJaromuXcs IPOBOAUTCS C
npumenenuem J1OT.




I[MPUJIOXEHMUE 1

OIEHOYHBIE MATEPHAJIbBI

Ilo nucourmnbae «XUMUA»
Uit cieruanbHocTh «23.02.06 TexHnueckast 3KCIuryaTaluus MOABUKHOTO COCTABA YKEJIE3HBIX JOPOT
(37IEKTPONIOABUKHOM COCTAB)»

CocraBurens: npenoaasarteins, C.B. Mankosa



1. Onucanue nokasarejeil, KpUTeprueB M MIKAJ OLEHUBAHUS Pe3yJbTATOB.

1.1. Tloka3aTenu u KpUTEPUH OLICHUBAHUS PE3YJIbTATOB.

OOBEKT OLIEHKHU

YpoBHH c(HOPMHUPOBAHHOCTH Kpurepuit onenuBanus
pe3ynbTaTOB pe3yJIbTaTOB O0YUYCHHUS

OO6yuarommiics

Huskuii ypoBeHb
[ToporoBslii ypoBeHb
I1oBbIIEHHBIN YPOBEHB
Bricokuii ypoBeHb

YpoBeHb pe3yabTaTOB

o0ydeHus

HE€ HUKE IIOPOroBoro

1.2. IlIxanbl olleHWBaHUS PE3YIBTATOB MPH crade AuddepeHIupoBaHHOrO 3a4eTa.

JloCTUTHYTBIN
YPOBEHb

pe3yibTara
oOy4deHus

XapakTepucTuka ypoBHSI cOPMUPOBAHHOCTH
pe3yJIbTaToB

[IIxana orteHnBanus

Huzknii
YpOBEHb

OO6yuaromuiicst:

-00HapyXUJI IPOOEIIbl B 3HAHUSAX OCHOBHOT'O
y4eOHO-IIPOrpaMMHOI0 MaTepuaa;

-JIOIYCTHJ IPUHLUINAIIbHBIE OLIMOKY B BHIIIOJHEHUN
3a/1aHUM, IPEyCMOTPEHHBIX ITPOrPaMMOii;

-HE MOXET IPOAOJKUTh OOyUeHHE WM MPUCTYIUTh K
npodecCHOHATIBHOM JesITeIbHOCTH 10 OKOHYAHUH IPOTPAMMBI
0€3 TONOJHUTENIbHBIX 3aHATUN IO COOTBETCTBYIOIIEH
JUCLHUIIINHE.

Heynosnersopurensn
0

[Toporossrit
YPOBEHB

OO6yuarommuiics:

-00Hapy>KUJI 3HaHUE OCHOBHOT'O Yy4€OHO-ITPOrPaMMHOIO
MaTepuaia B 00b€Me, He0OXOMMOM IS JallbHEHIIeH
y4eOHOM U TIpeacTosIeH TPoPecCHOHATbEHON NesTeTbHOCTH;

-CIIPABJISIETCS C BBIIIOJHEHUEM 3a/1aHUM, TIPEyCMOTPEHHBIX
IIPOrpamMMoi;

-3HaKOM C OCHOBHOM JINTEpaTypOil, pPEKOMEHIOBAHHOU
paboyeil mporpaMMoi TUCHHUIIINHBL;

-JI0IIyCTUJI HETOYHOCTH B OTBETE Ha BOIPOCHI U IpU
BBIMOJHEHUH 33/IaHUi IO  y4eOHO-TIPOrPAMMHOMY
MatepHaiy, Ho o0ajjaeT HeoOXOAMMBIMU 3HAHUAMU JIJIST UX
yCTpaHEHUs MOJ] PyKOBOJICTBOM IPENOJIaBaTENs.

YI[OBJ'IGTBOpI/ITCJ'ILHO

TloBBIIIEHHBIN
YPOBEHb

OOyuarommuiics:

- 00HapY>KWJI MOJIHOE 3HaHUE Y4eOHO-TIPOrPaMMHOIO
MmarepHaa;

-YCIICTITHO BBIMTOJIHUIT 33J[aHUS, TIPEAYCMOTPEHHBIE
IIPOrpamMMoi;

-YCBOMJI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAaHHYIO paboueit
IpOTrpaMMOl TUCIIUILIMHBL,

-II0Ka3aJl CUCTEMATUYECKUN XapaKTep 3HaHUN
y4eOHO-TIPOrPaMMHOT'0 MaTepUaa;

-CIIOCOOEH K CaMOCTOSITEJIbHOMY ITOTOJIHEHUIO 3HAaHUH 110
y4eOHO-TIPOrpaMMHOMY MaTepually U OOHOBJICHHIO B XOJI€
JTanpHEenIel yaeOHoM paboThl U TpodecCHOHATBEHOM
JeSITETIbHOCTH.

Xopo1o

Bricokuii
YpOBEHb

OO6yuaromuiicst:
-00HapyKUJT BCECTOPOHHUE, CHCTEMAaTHIECKHE U TITyOOKHe
3HaHWS Y9eOHO-IPOrPaMMHOT0 MaTepHaa,

O1iauyao




MPOTPAMMOIA;

-yMECT CBO60,Z[HO BBITIOJIHATD 3aJaHusd, NPCAYCMOTPCHHBIC

-03HAKOMUJICA C TOMTOJHUTEIBbHOW JIUTEPATYPON;

-YCBOMWJI B3aMMOCBS3b OCHOBHBIX IOHATUI JUCLHUIUIMH U UX
3Ha4YeHHUE JJIs1 IPHOOPETeHUs TPOQeccu;

-[IPOSIBUII TBOPUYECKHE CLIOCOOHOCTH B IOHUMaHUHU
y4€0OHO-ITPOrpaMMHOI'0 MaTepHuaIa.

1.3. Onucanue mKai OleHUBaHU

Pe3ynbTaTsl 00yuaromerocs OLeHUBAIOTCS CIEAYIOIUM 00pa3oM:

[Tnanupyem CopneprkaHue LIKaJIbl OLICHUBAHUS
BIN JOCTUTHYTOTO YPOBHSI pe3yJIbTaTa 00y4eHuUs
oBeHb | HeynoBnerBopuT | Y10BIETBOPUTEIbH
P y P p Xopomo OT1iinyHO
pe3yJIbTaTo €JIbHO 0
B
He 3auteno 3auTeHo 3auTeHo 3auTeHo
OCBOEHUS
OO6yuaromuiics
Hecnocobrocts ILCM}:)IIHCTH;I eT OOyuarommiics
oOyuaromerocs . pHpy YHarot
OOyuarouuiics CIOCOOHOCTH K JI€MOHCTPHUPYET
CaMOCTOSITEIILHO
CrocoOeH CaMOCTOSITEIbBHOMY CIOCOOHOCTb K
POIEMOHCTPUPO
CaMOCTOSITEJIbHO IPUMEHEHHUIO CaMOCTOSITEJIbHOMY
BaTh HAINYUE .
o MIPOJEMOHCTPUPOB 3HaHUU IIpU IIPUMEHEHUIO
3HaHUi pu . .
CLLICHI aTh HaJIU4He peLIeHUH 3aJaHUH, 3HaHUi B BbIOOpE
P . 3HaHUU U aHAJIOTUYHBIX TEM, croco0a pereHus
3HaTh 3aJIaHUM, .
pEILIECHNN 3aJaHuil, KOTOpBIE HEU3BECTHBIX WIH
KOTOpPBIE OBLITN
KOTOpbIE OBbLITN MIpeICTaBIsI HECTaHIapTHBIX
IIPEICTaBIICHbI .
IIPEICTaBIECHbI IpenoaaBareib, 1 3aJJaHU U TIpH
npernoaaBareaemM .
BMECTE npernoaaBareaemM IIPH €ro KOHCYJIbTaTUBHON
06PA3LOM HX BMeECTe C 00pa3loM | KOHCYJIbTaTUBHOM NOJJEPKKE B 4YACTU
I;H_IGHI/ISI WX pELIeHHUS. MOJJEP)KKE B YaCTU | MEXAUCLUUIIIINHAPH
P ) COBPEMEHHBIX BIX CBSI3EH.
po0JIeM.
OO6yuaromuiics OOyuaronmiics
MIPOJIEMOHCTPUPYET J€MOHCTPUPYET
OtcyrcTBHE Y OO6yuaromuiics CaMOCTOSITEJIEHOE CaMOCTOSITEIILHOE
oOyuatomierocs JNEMOHCTPHUPYET | IPUMEHEHUE YMEHUN | IPUMEHEHUE YMEHUN
CaMOCTOSITENIBHOC | CAMOCTOSITENIHOCT | PpELICHUs 3a/laHui, peleHus
TH B IPUMEHEHUH | b B IPUMEHEHUHU aHAJIOTUYHBIX TEM, HEU3BECTHBIX WIH
VMETE YMEHUH 110 YMEHMH pelieHus KOTOpBIE HECTaHIapTHBIX
HCIOJIb30BAHUIO | YUEOHBIX 3aJJaHUil B NIPEICTABIIAI 3aIaHAN U TIpU
METOJI0B MIOJIHOM IpenoaaBareisb, 1 KOHCYJIbTAaTUBHOMN
OCBOEHUS COOTBETCTBUHU C IIPH €ro MO/IJIEPIKKE
y4eOHO 00pa31oM, JaHHBIM | KOHCYJIbTaTUBHOM npernojaBaress B
JUCIUTUIAHBI. npenojaBaTesieM. | MOAJEP’KKE B YaCTH JacTu
COBPEMEHHBIX MEXIUCIUTUTMHAPH
poOem. BIX CBSI3CH.
Hecnoco6HOCTB OO6yuarommiics Obyuarontuiics OOyuaronmiics
CaMOCTOSITEIIbHO J€MOHCTPHUPYET JEMOHCTPHUPYET JI€MOHCTPHUPYET
IIPOSIBUTH HAaBBIK | CAMOCTOATEIBHOCT | CaMOCTOSITEIbHOE CaMOCTOSITEIIbHOE
Brazers peLeHus b B IPUMEHEHUHN | IPUMEHEHHE HaBbIKa | IPUMEHEHUE HaBbIKa
IIOCTaBJICHHOMN HAaBBIKA I10 pelieHus 3a1aHui, peLIeHns
3aJja4u 1o 3aJJaHUSM, AHAJIOTHYHBIX TEM, HEU3BECTHBIX WU
CTaHIapTHOMY pelIeHne KOTOPBIX KOTOpBIE HECTaHAapTHBIX
obpasiry OBLJIO MOKa3aHO TIPEACTABIISIT 3aJIaHAN U TIPU




MIOBTOPHO. npernoaaBaTeiemM. MpernoaBaTelb, KOHCYJTbTaTHBHOU
Y TIPHU €T0 TIOJ/ICPIKKE
KOHCYJbTAaTUBHON peroaaBaTens B
HIOJJICPIKKE B YACTH 4acTu
COBPEMEHHBIX MEXTUCITUTUTHHAPH
po0Jem. BIX CBSI3EH.

2. IlepevyeHb BONMPOCOB M 32/1a4 K J1a00PATOPHBIM 3aHATUAM, H(depeHIUPOBAHHOMY 3a4eTy (2
ceMecTp)

Bomnpocs! k 1abopaTopHbIM paboTam:

JIaboparopHast pabota Nel

Tema: «[IpuroroBiieHue cycrieH3uu kapoOoHaTa B Bojie. [lorydeHue sMyabCHi MOTOPHOTO Maciia.
O3HaKOMJICHHE CO CBOWCTBAMH JUCIIEPCHBIX CHCTEM.

Kakwue pacTBOpBI Ha3bIBAIOT KOJUIOUIHBIMU?

Urto Takoe sMyJIbCHH?

Yro Takoe cycrieH3uu?

Kakoii mpouecc Ha3pIBaeTCs KOarysiuein?

Kak MOKHO BBI3BaTh KOATYJISIUIO KOJUIOUIHOTO pacTBopa?

Yro Ha3bIBAIOT AMCIEPCHBIMU CUCTEMaMH, KJIACCHU(DUKAIHS AUCIICPCHBIX CUCTEM?

Yro Takoe cMeCH, KOMIIOHEHThI cMecH?

Noook~whPE

JlaboparopHas pabota Ne2
Tema: «QnexTponuTHaecKas aucconuanys. MexaHu3mbl TUCCOIUAIINN /IS BEIIECTB C
Pa3IMYHBIMU TUTIAMU CBsI3H. OCHOBHBIE TIOJIOKEHUSI TEOPUH JEKTPOIUTUYECKON TUCCOLIUALIUNY.
1. [atb onpeneneHre HOHHO-OOMEHHBIM PEAKIUSIM.
2. CdopmynupoBaTh OCHOBHBIE nodoxkeHus TI/L.
3. JlaTte ompejencHue HOHY.
4. TlepeuncnuTh yCIOBHs MPOTEKAHHUsI HOHHO-OOMEHHBIX peakIMii 10 KOHILIA.
5. UYro Takoe AMEKTPOIUTHI U HEIJCKTPOIHUTHI.

JlabopaTtopHas pa6ota Ne3
Tema: «Kucnotsl u ux cBoiicTBa. KUCIOTBI KaK 3JEKTPOJIUTHI, UX KIACCU(PUKALUS 110 pa3IuYHbIM
MIpU3HAKaM. XMMHUYECKHE CBOWCTBA KUCJIOT B CBETE TEOPUH IEKTPOJIUTHIECKON TUCCOLUALINH.
Oco6eHHOCTH B3aUMOJICHCTBUSL KOHLIEHTPUPOBAHHOM CEPHOM U a30THOM KHUCIIOT C METaJUIaMHU.
OcHoBHbIE CTIOCOOBI MOTYYEHUS KUCIOTBI».

1. Yro Takoe KHUCIOTHI C TOUYKU 3PEHHUSI CTPOCHUS BEIECTBA.

2. UYto Takoe KUCIOTHI ¢ TOUKH 3peHust TO/I.

3. Uro Takoe peakuus HEHTpaTu3aIum.

4. C KakuMHM BeIECTBAMHU PEarupyroT KUCIOTHI.

5. B kakoii 1BeT oKkpammBaeTcs JaKkMycoBast OyMaxkka B KHCJIOTE U [TOYEMY.

JIaGoparopHas pabota Ned
Tema: «OcHOBaHMSI KaK 3JIEKTPOJIUTHI, UX KJIacCU(UKALNA [0 PAa3TUYHBIM IPU3HAKAM.
XHWMHUYECKHE CBOWCTBA OCHOBAHUI B CBETE TEOPHUH MIEKTPOIUTUUECKON TUCCOLIUALINH.
Pa3noxxeHne HepacTBOPUMBIX B BOIe OCHOBaHUN. OCHOBHBIE CTIOCOOBI MOIYyYE€HUS OCHOBAHUI».
1. Yro Takoe OCHOBaHMS C TOUKH 3pEHHS CTPOCHHUS BEIIECTBA.
2. Yro Takoe ocHOBaHHMS ¢ TOUYKHU 3peHust TO/I.
3. Uro Takoe peakuus HEHTpaTu3aIum.
4. C KakuMHM BEUIECTBAMH pearupyroT OCHOBAHMUS.
5. B kakoii 1BeT OKpammBaeTcs JaKkMycoBasi OyMa)Kka B THAPOKCUIE U TIOYEMY.



JIaGoparophas paboTa Ne5

Tema: «Conu u ux cBorictBa. Conu Kak 37eKTpoiauThl. Conu cpeHue, KUCIble U OCHOBHBIE.
XUMHUYECKHE CBOMCTBA COJIEH B CBETE TEOPHH NEKTPOIUTUYECKOM aucconuanuu. CrocoOsl
MoJydeHus cosneil. ['maponus comei».

agbrownE

Uro Takoe coJii C TOYKU 3PEHUS CTPOECHHUS BELIECTBA.
Uto Takoe conu ¢ Touku 3penust TO/I.

IlepeunciuTh THUIIBI COJIEH, JATh ONPEIEICHUS.

C KakMMHM BEIIECTBAaMU PEArupyrOT COJIU.

Yro Takoe rugposin3 COJICH.

JlaboparopHast pabota Ne6

Tema: «Oxcunpl u ux cBoicTBa. Coneobpasyromue u Heconeoopasyromme okcuasl. OCHOBHEIE,
amM(pOTepHBIC U KUCIOTHBIC OKCUBI. 3aBUCUMOCTh XapaKTepa OKCHIA OT CTEIICHH OKHCIICHUS
o0pa3yrolero ero Metaja. XUMUYECKUe CBOMCTBa OKCUIOB. [lomyuenne okcumoBy.

1.

ook w

YT0 Takoe OKCHUJIBI.

HasBatb BUJIbl OKCHIOB, 1aTh UM OMIPEACIICHUS.

C KakvMH BEIIECTBAMU PEArupyrOT OKCHUJIBI.

[Touemy OKCHJIbI HA3bIBAIOT KUCIOTHBIMU, IPUBECTH IPUMEPHI.
[ToueMy OKCHIBI Ha3bIBAIOT OCHOBHBIMH, IPUBECTU PUMEPBHIL.
C yem pearupyroT aM(pOTEpHBIE OKCUJIBI, TPUBECTH IPUMEPHI.

JlaboparopHas pabota Ne7
Tewma: «M3ydyeHue yca0BUi NPOTEKAHUS PA3IMYHBIX TUIIOB PEAKIIUI.

NoookrwhPE

Yro Takoe XMMUYECKHE PEAKLIUU.

Ha3oBute ycnoBust npoTekaHus peakiuii 10 KOHIA.

Yro Takoe oOpaTuMble U HEOOpATUMBIE PEAKLIMH.

UYro Takoe SK30TepPMHUUECKHUE U IHIOTEPMUUECKUE PEaKLIUU.

Yro Takoe CKOpOCTbh XMMUUYECKUX PEaKLIUN.
Cdopmynuposats npuniun Jle Hlatense.

Cdhopmynuposats 3akoH Bant ['odda.

JIaGoparopHas paboTta Ne8
Tema: «Ilonyuenue, cobrpanue 1 pacrio3HaBaHUE Ta30By.

1.

2.
3.

Uto Ha3bIBaeTCs HEMETANJIaMH, KAKUMU CBOMCTBAMU OHH 00J1a/1al0T, MECTOPACTIONOKEHUE
B Tabymie Meneneena.

Kaxkue cBolicTBa OKHCIUTEIbHBIE MJIK BOCCTAHOBUTEIBHBIE XapaKTEPHBI JIJIs1 HEMETAIIOB.
Kak u3MeHstoTcs HeMeTalIM4eCKrue CBOMCTBA 10 TPYIINE CBEPXY BHU3 U 110 TIEPHOJTY ClIeBa
HAIPaBO B EPUOANUECKON TaOIHIIe.

4. Kak uX CTpOCHHE OIpeessaeT UX CBONCTBRA.
5.
6

. XapaKkTepruCTUKa XUMUYECKUX CBOWCTB.

duznueckre cBOMCTBAa HEMETAJIOB.

JlabopaTtopHas pabota Ne9
Tema: Pemenue sxkciepuMeHTAIBHBIX 3a]1a4.

agrONE

Yrto Takoe HOHHO-OOMEHHBIE PEaKITUH.

Yro Takoe uoH.

YTO0 Takoe NEKTPOIIUTHI.

UTo Takoe HEeINEKTPOIUTHI.

CdopmynupoBath OCHOBHBIE ToJioxkeHus TO/1.

JlabopaTtopHnas pa6ota NelQ
Tema: «/3ydyeHue cBOICTB yriIeBOAOPOAOB U CIIOCOOBI UX TOTYUCHHS.

agrLONE

Uto Ha3bIBAIOT NPEACTbHBIMHA M HENPEACIbHBIMU Y B, 4TO K HUM OTHOCHUTCS?

Kakoii Tun rubpuauzaiuu atoMa yriiepojia XapakTepeH Ui aJIKaHOB, aJTKEHOB, ATKUHOB?
Hamnucatp o6mmme ¢popMybl 11t alTKaHOB, alTKEHOB, aJTKMHOB?

UYrto Takoe nu3omephbl?

Yro Takoe roMmonoru?



6.
7.

Kakue xumuyeckre cBOMCTBA XapaKTEPHBI JIJISl AIKAHOB, AJIKEHOB, AJIKHHOB?
Kaxkue criocoOb1 monmyuenusi ¥YB BaM n3BecTHBI?

JlaGopaTtopHnas padota Nel 1
Tema: «KapOoHOBBIC KUCTOTHI. YKCYCHAsI KHCJIOTa: CBOWCTBA, IPUMEHEHUE)

NoakowhE

Uto Ha3bIBAIOT alibJeruaMu, KApOOHOBBIMU KHCIOTaMU?

Kakas ¢pyHKIMOHaIBHAS TPYTINA BXOAUT C COCTAB allbJCTH/I0B, KaKasi B COCTAaB KUCIOT?
Kakwue Turbl u3oMepun XxapakTepHbI ISl albACTUI0B U KAPOOHOBBIX KUCIOT?

Kakoii cyddurc nodasmnsercs npu Ha3pIBAHUU AJIbJCTHI0B?

Kakumu gusnueckumu cBOHCTBaMU 00JI1aIal0T allbJIeT U Ibl, KApPOOHOBbBIE KHCIOTHI?

B kakue peakuuu BCTYHAIOT albJIeTU/Ibl U KApOOHOBBIE KHCIOTHI?

Kaxkosa dopmyna dhopmannaa? yKCyCHON KUCIOTHI?

JlaGopaTtopHnas padota Nel3
Tema: «PacTBOpeHnE OEITKOB B BOJIE»

agrwdE

Yto Takoe OENKH, U3 Yero OHU COCTOSIT.

Ha3zBaTp BHIBI aMHMHOKHCIIOT, AaTh UM OIPEICICHUE.

Uto Takoe JeHaTypalus U peHaTypamus oenka.

HazoBute cTpykTyphl OEIKOBOI MOJIEKYIIbI, TAWTE UM OIPEICTICHUSI.
HazBath kauecTBEHHBIEC PEaKIUU HA OEIIOK.

Bonpocs k nuddepenimpoBannomy 3adety (2 cemectp):

RHRoOoo~NoOar~WONE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Uro Ha3bIBaeTCs alKaHAMU
O6m1as popmMyra aqkaHOB

Urto Takoe ajiKeHBbI

O6mras popmMyra aJKEHOB

UTto Takoe anKuHBI

O6mas popmya aTKUHOB

UYro Takoe CiupThl

O6m1ast popMya ciupTOB

Urto Takoe ajabAeTuabl

O6m1as popmyra abIeTuI0B

Uro Takoe KapOOHOBBIE KHCIOTHI
O6mas popmyrna KapOOHOBBIX KHUCIOT
Yro Takoe 3¢pupbl

O6mas popmyna 3pupoB

Yro Takoe Kupsl

O6m1ast popmya >KUPOB

Urto Takoe yrieBoIbl

O6m1ast popMyra yriieBo10B

UTo OTHOCHUTCSI K MOHOCAXapHiaM
UTO OTHOCHTCS K TUCaXapuaam
UTo OTHOCHTCS K MOJIUCcaxapuaam
KakoBa hyHKIIHS TIIFOKO3bI
KakoBa ¢ynkuus kpaxmana
KakoBa (yHKIHs rimkoreHa
KaxoBa pyHKIIHS 1IEIUTIONO3BI
KaxkoBa ¢ynkmus xuruaa
Hanucats Gpopmyny TpuMeTuIaMuH
YT0 Takoe aMHUHBI

Uro Takoe MepBUYHBIE AMHUHBI
Uro Takoe BTOPUYHBIE aMUHBI

UTro Takoe TPEeTUYHBIC AMUHBI

UYT0 Takoe aMUHOKHCIIOTHI

UTo Takoe KUCIbIe aMUHOKHUCIIOTHI
Urto Takoe OCHOBHBIE AMHUHOKHUCIIOTHI



35. Yro Takoe HEHTpaIbHbIE aMHUHOKHUCIIOTHI

36. Urto Takoe Oenku.

37. IlepBuuHas cTpyKTypa Oenka

38. Bropuunas cTpykTypa Oenka

39. TpermuHnas cTpykTypa Oenka

40. YerBepTHUHAs CTPYKTypa Oeika

41. Bunpl 6enkoB

42. uro takoe YB

43. uro takoe YB pagukan

44, 4yto Takoe nMpou3BojHOE YB

45. 4TO0 Takoe U30MePbI

46. 4YTO Takoe rOMOJIOTH

47. CKOJIbKM BaJIEHTEH yriepoJ B YB u nouemy

48. Hamumcath GOPMYIIBI HUTPOTPYIIIIBI, CYIb(OrPYIIIbI, AMHHOTPYIIIIHI.
49. Kako# Tan ruOpuan3amnuy y alkaHoB

50. Twun ruOpuau3anum aTKeHOB

51. Tun ruGpuansanuy aaKuHOB.

52. Yro Takoe peakius HelTpan3auu

53. Yro Takoe peakuus dTepUPUKAIANA

54. TlepeuncnuTh KAYECTBEHHBIE PEAKIIUU IS aIbJIECTH/IOB.

55. ®opmyna 3TUIeHA alleTUIIeHa, 9TaHOJa, MypaBbUHON KUCIIOTHI

56. dopmyna riuiepruHa YKCyCHON KUCIOTHI, (hopMaInHa, STUICHTJIUKOISI
57. ®opwmymna 6eH3oia, peHoma, aHUINHA

58. Uro Takoe moJumMephl

59. Yro Takoe Oenku.

60. OcHoBHbIE MOJIOKEeHUs Teopuu byTnepoa

61. Kak Ha3pIBaeTcsi KUCIOTHBIM OCTaTOK MypaBbUHOW KUCIIOTHI, YKCYCHOU KHCIIOTHI
62. IlepeuncnuTe KaueCTBEHHBIE PEAKIIMU Ha allbIeTUIbI

63. UYro Takoe mosmMepsI

64. Uto Takoe MOHOMEPHI.

3anaun Kk AuddepeHurpoBaHHOMY 3a4eTy (2 cemecTp):

- CocTtaBUTh (POPMYIIBI AMUHOB: TPUITHWIAMHUH, AUMETHITPONMIAMUH, METUIITUIIIIPOIIIAMUH.

- Harmucate m3omepsr st C5SH13N

- CocTtaBUTh (POPMYIIBI AMUHOB U @MUHOKHUCIIOT:

2-aMHHO-TEKCaHOBAas KUCJIOTA, 3,3-AMMEeTHI-4 aMUHO-TICHTAaHOBAsI KUCIIOTA, TPUITUIIAMUH.

- Hanmcate ypaBHeHus peakuuii cynbpupoBanus 1 HUTpoBanus (o KoHoBanaoBy) 2-MeTuiI-iponaHa.
Ha3BaTp mpoyKTHI.

- Kak MoxHO momnyuuTs 2,6 — TUMETHII-TENTaH , UCIIOJIb3Ys peakiuio A.Bropua?

- Hamucatp peakuuio HUTpoBaHus OyTaHa, Ha3BaTh MPOAYKT.

- HanucaTp ypaBHEHMS peakUuil IOJIy4eHUs TeKcaHa u3 Y B:

CH3 - CHz — CHzBr

- Haniucate dopmysbl coesnHeHMiA:

2,2 — nuMeTH OyTaHOBas KHCIIOTA

3,4-nuMeTnin-4 mponuia-reKcaHanb

- Hamucate ¢popMynbl coeAMHEHUI:

4- HUTpO-OyTaHOBAs KMCIIOTA

3-MeTHII-4-pONUI-OKTAaHOBAsI KUCIOTA

- BeIpa3uTe B Ipo1ieHTax KOHLIEHTpALMIO pacTBopa, coaepxaiero B 280 r Boas! 40r caxapa?

- Cmemanu 300r 20% pactBopa u 500r 40% pactBopa xstopuaa HaTpus. HeMy paBHa MPOLEHTHAs
KOHIIEHTpaLUs IOJy4YEHHOTO pacTBopa?

- B Boge maccoii 1000r pacTBopmin cynbdaT Kajaus KOJHIECTBOM BEIIeCTBa 2 MOJIb. Berancnure
MacCOBYIO JI0JII0 PACTBOPEHHOI'O BellecTBa?

- Hanmucats dhopmyny yKCyCHOATHIIOBOTO d(upa (3THIAIeTar)

- Hanimcates ¢popmyiny MypaBbUHO3THIIOBOTO 3dupa (3THI(HOpMHUAT)

- Hanucats dhopmyny MaciIstHOITHIIOBOTO d¢upa (3TUIOYTHUPAT)



- Kak MoHO nonyuuts 2,6 — TMMETHII-TENTaH , UCIIOJIb3Ys peakiuio A.Bropua?

- Hanucats ypaBHEeHHS peakiuii cynbdupoBanus 1 HUTpoBaHus (1o KoHoBanoBy) 2-MeTHII-TTpOMaHa.
HasBate npoayKThbI.

- Hanmcate opMyibl cieayromux coeIMHeHHH]:

a) 3-OpoM-2-XJI0p-TIeHTaH
B) 2,8-1MMETHII-HOHAH

- 13 700 r 60% - HOI1 cepHOl KHUCIOTHI BeiapuBanueM yaamwiu 200r Boasl. Yemy paBHa NpoOLIEHTHAs
KOHIIEHTpPALUs OCTaBILErocsi pacTBopa?

3. TecroBble 3ananusi. OueHKa M0 pe3yJibTATaAM TECTUPOBAHUS.
3.1. 3aganus Tecta

Nel. Conu nutus, umeromue Gopmyist LioSO3, LipS, LipSOy, HazsiBaroTCS

1) cynedar, cynbdur, cynbhun 2) cynmedur, cynshun, cynbdar

3) cynedur, cynbdart, cynbhun 4) cyneun, cynbur, cynbdar

Ne2. BemectBo CuSO4 -3T0
1) ocHoBaHue 2) okcup 3) KUCIOThI 4) conp

Ne3. VpaBHeHnue peaknuu oOMeHa - 3TO

1) 2H,S + SO, = 3S + 2H,0 2) 2Al + 6H" = 2A1F + 3H,

3) Ca +2H,0 = Ca®*+ H, + 20H 4) CuSO4+2NaOH=Cu(OH),+Na,;SO,
Ne4., DyieMeHT, aTOMBI KOTOPOTO UMEIOT B TPETHEM 3JICKTPOHHOM CJIO€ JIBa 3JICKTPOHA, - 3TO

1) Mg 2) Pb 3)Se

4) Cr.

No5. OKUCIUTENBHO - BOCCTAHOBHUTENIbHAS PEAKIUS TPOU30MIET MEXK/TY BEIIECTBAMHE

1) Fe u H,SO, 2) Fe2031/1 HN03

3) Fe,O; uHCI 4) FeOuHCI

Ne6. Peakiius oOmeHa, B pe3ysibTaTe KOTOPOW 00pa3yercs 0CaZoK - 3TO PEAKIIUs
1) xJIopua0M MarHus ¥ THAPOKCUAOM HATPUS

2) cynb(haTtom Kanus U XJIOPUIOM aTFOMUHUS

3) xkapOoHATOM HATPUSI U CONISTHOM KUCIOTOU

4) cepHOIl KUCTTOTOW U HUTPATOM MEIN

Ne7. Pacniosio:kuTe 3J1EMEHTHI B IOPAJIKE YBEJIMUEHUS YUCIIA dJIEKTPOHOB HA BHEIIIHEM
OHEPreTUYECKOM YPOBHE UX aTOMOB:
1)P 2) Na 3)AL 4)S 5)Mg 6)Si 7)CL

Ne8. DniemeHT, pacnpeaeneHre JIeKTPOHOB B aTOME, KOTOpOro 2,4 Ha MOCIEIHEM CJIOE - 3TO
1) xucnopon 2) cepa 3) HeoH 4) dTop

Ne9
Pacnomosxute 31eMeHTHI B MOopAAKE YCHIICHUA UX MCTAJNIMYCCKUX CBOMCTB:
1) Mg 2) Na 3) Fe 4) K 5) Zn

Nel0. BemectBa, pearupyrolye B pacTBOpe ¢ MarHueM Ipu 0OBIYHBIX YCIOBUSAX ¢ 00pa30BaHUEM
BOZOpOJA — 3TO:

1) H,SO4 u KOH 2) HCl u Mg

3) H20 u CuSO4 4) Zn(OH); u H,0



Nell. B ypaBHEHUH peakluy MEXIy MarHUEM H COJISTHON KHUCIOTOW OTHOIICHHE KOA((DUIIMEHTOB
nepen GopMyJiaMy MarHusi U KUCIOTHI paBHO

1)1:3 2) 111 3) 1:2 4) 6:1
Nol2. Oxcuapl METAIIOB — 3TO
1) CuO, Ca0, Fe,03 2) SiOy, SO3, NO,
3) Mn,07, P,0s, SO3 4) Cl,07, CO2, N2Os
Nel3. Okcup amOMUHUS pearupyer ¢ KaxabIM U3 BEIIECTB
1) H,SO4 1 NaOH 2) H,SO4u H,0
2) NaCl u Hzo 4) 031/1 N3.3PO4
H,0 SO

Nel4. B cxeme npeBpanienuit Ba— — X; — — X BemecrBamu "X;" u "Xy" sBnsroTcs
COOTBETCTBEHHO

1) Ba(OH), u BaSO, 3) Ba(OH), u BaSO3;

2) BaO u BaSO, 4) BaO u BaSO;

Nel5

Pacnomoxure BCIICCTBA B IMOPAAKE y6BIBaHH$I CTCIICHU OKUCJICHUSA aTOMOB MapraHia:
1) KMnO4 2) MnSQO4

3) Na,MnO, 4) MnO;

Nel6

Pacnosnosxute 31eMeHThI B MOopAAKE YBCJIIMYCHUA UX HEMCTAJUIMYCCKUX CBOICTB:

1) Mg 2) P 3) AL 4)S 5) CL

Nel7. O6wem Bomopoaa(H.y.), HEOOXOIUMBIHN JIJIsl BOCCTaHOBIICHHS Kele3a 13 okcua xenesa (111)
Maccoit 80 kr, paBeH IL.
a) 56.3 06)33.6 B)I11.2 1)14.2

Nel8. IIpu B3auMoaelicTBUM MeTalljla ¢ BOAOW BBIIEIWICA T'a3, a pacTBOp MpHU A00aBICHUU
¢beHondTanenHa oOKpacuiICs B MATMHOBBIN IIBET. DTUM METAJIIOM MOXKET ObITh
1) wnarpuit 2) UHMHK 3) 6epuinuit 4) anroMUHUM

H,O SO,
Nel9. B cxeme npeBpamenniit Ba ———X; ———X; BemectBamu "X;" u "X," sBAsitOTCS

COOTBETCTBCHHO
1) Ba(OH), u BaSO, 3) Ba(OH), u BaSO;
2) BaO u BaSOq 4) BaO u BaSO;

No20. BemiecTBa.MOJIEKYJIBI KOTOPBIXCOCTOST U3 aTOMOB BOJIOPO/a U KUCIOTHBIX OCTaTKOB-
Ha3bIBAIOTCS

Ne21. CooTBeTcTBHUE MCKIY (bOpMYJ'IaMI/I BCIICCTB U KJIACCAMU HECOPTAaHUYCCKUX COCIUHEHMH.

BEILIECTBO KJIaCC BEIIECTB

A) Na[AI(OH),] 1) oxcubI

b) NaOH 2) KUCIOTBI

B) HCI 3)ocHOBaHHS

I') CuO 4) KOMITJICKCHBIE COJTU

No22. CooTBercTBHE MEKIY (DOPMYITaMH BEIIECTB U KIacCaMU HEOPTAHUYECKUX COSTMHECHUN.

dbopmyna KJIacC BEIIECTB
A) H,SOq 1) oxcun
b) AI(OH);3 2) am(pOTEpHBIN THAPOKCHT

B) Nay[Zn(OH),] 3)kuciaora



I') Al,O3 4) xomIuieKcHast COJTb

Ne  23. CootBercTBHE MEXTYy (hOPMYyTaMH KHCIOT U COOTBETCTBYIOIIUX UM OKCHJIOB.

Kucnorrslokcuasl
A) H3PO, 1) CO,
b) H,CO3 2) SOz

B) HNO; 3) N,Os
) H,SOs 4) P,0s

No24. BemectBa, MOJIEKYJIbI KOTOPBIX COCTOST U3 IBYX 3JIEMEHTOB OJIMH U3 KOTOPBIX KUCIOPO]I
HAa3bIBAOTCSA

No25. CooTBeTCTBHE MEXTY HA3BAHUEM BEIIIECTBA U KJIACCOM HEOPraHUYECKUX COCAUHEHU, K
KOTOPOMY OHO TTPUHAJICKUT

Ha3BaHHE BELIECTBA KJIACC COEMHEHUM

A) ammuak 1) menoup

b) comnstnas kucnmora 2) aMmpOTEepHBIH OKCH]T

B) runpokcun HaTpus 3) KUCTIOThI

I') okcun  amoMuHus 4) netydyee BOJOPOJIHOE COEAUHEHUE

No26. Bemiecta X, Y, Z B 1enu npeBpamieHui

+x +NaOH +7Z
Cu———— CuCl, Y CuS0O,

1) X - xymopun nmHKa, Y - ruapokeua menu (1), Z - Boxa

2) X - constHas kuciota, Y - ruapokcua meau (1), Z - rugpoxcun HaTpust
3) X - xyop, Y - ruapokcun meau (1), Z — cepnas xucnora

4) cepHas kuciaoTa u okcun yriaepoaa(lV)

No27. Xumuueckas CBS3b MCKAY IMOJIOKUTCIIBHO U OTPULATCIIBHO 3apsA’KCHHBIMU HOHAMHU HA3bIBACTCA
CBA3bIO

Ne28. ATOM 3JIeMEHTa HMEET 3IEKTPOHHYI0 KoHuryparuo 15°25°2p°3s?3p®4s23d°. Homep neprona,
HOMEp TPYIIIbI, MAKCUMAJIbHAS CTETICHb OKUCIICHHSI JAHHOTO JIEMEHTa COOTBETCTBEHHO PaBHBI
1)7,4,+4 2)3,5,+5 3)4,7,+2 4) 4,7, +7

Ne29. O6wem xmopa (H.y.), HeoOXoauMbli amst okucieHus 280 r xene3a, paBeH 1. (Yucno
OKPYTJIUTE JIO TIEJIBIX. )
1) 168 2)215 3)146 4)112

Ne30. BeH.[eCTBa PACIIOJIOKCHBI B ITOCJICAOBATCIIBHOCTHU OCHOBHBII OKCHJ, OCHOBAHUC, KHUCJIasd COJIb
1) CaO, Ca(OH),, CaHPO,

2) SOs, Nag[Zn(OH)4], NaHCO3

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

4) P203, Mn(OH)z, NH4HCOg

Ne31  T'omosoramu sSIBIISIFOTCS BEIIECTBA, (OPMYIIBI KOTOPBIX:
CHs
1) CH3-(CHy)3-CH-CH3

CH3 CHs
2) CH3-CH-CH-CHg

3) CHs;-CH=CH-CHj3



4) HC=CH

Ne32  M3omepamu SBISIOTCS BEIIECTBa (POPMYIIBI KOTOPBIX:
1) CH3-CH2.CH2.CHjs

2) CHs.CH-CH-CH
CH3 CHs
fHs
3) CHy-C-CH-CHs
CH,
4) CH3~(CH,),-CH,-CHs

Ne33 Ha3zBanustnzomepos :
CH3-CHBr-CH,-CHBr-CHs
CH3-CH,-CHBr-CHBr-CH;

1) 2,4-nubpommnentanu 3,4-1uOpOMIICHTaH
2) 2,4-nubpomieHTanu 2,3-1uOpoMITeHTaH
3) 2,2-nubpomnentanu 3,4-1uOpoOMIIEHTaH
4) 1,2-muOpoMIneHTanu 2,2-1u0poMIIeHTaH

Ne34 HaszBanue pagukasios
CoHs-,C3H7-,CqHo -

1) aTui, OyTHII, HEHTUI
2) 3T, PO, OYTHIT
3) 3Tui1, NpONuI, MEHTUIT
4) >Tui, TPONMJI, TeKCUIT

Ne35 CornmacHo MeXIyHApOIHOM HOMEHKJIATYpE CoeIMHEH e, (hopMyiia KOTOPOTO
H3C -~ CH - CH - CH; - CH - CH3 Ha3bIBACTCS:
Hs oHs CHs

1) 2,5-qumeTHi-4-3THIIreKCaH
2) 2-MeTHI-4-U30MPONUIITeKCaH
3) 2,4-muMeTHII-3-3TUIIreKCaH
4) 2,5-numeTrI-3-3THITeKCaH

No36 Ha3zBanue, corfiacHO MEXIYHAPOIHONH HOMEHKIIAType YIIEBOAOPO/, CTPYKTypHas popmyia
KOTOpOTO:

¢
CH2=CH-C-CH2-CH3
CyHs
1) 3-metun-3-3THneHTeH-1
2) 2-MeTHII-2-3THI0yTEeH-2

3) 3-meTui-3-3TUNeHTeH-4
4) 3-meTHa-3-3TUIIIIEHTEH-5

No37 B peakuuro ruaparaiyy BCTYMAOT BEIIECTBA :



1) 6eHzon 3)IeHTeH 5) sTuneH
2) anetwsieH  4) moymdTUIEH 6) UKI00yTaH

Ne38  CootBercTBHE MEXKTYy (OpMYyIIaMH BEIIECTB U X HA3BAHHUSIMU .

BemectBo HasBanue

1) CH,=CH> 1) STUIOBBINA CIUPT
2) HCHO 2 )aTHIIEH

3) C,HsOH 3) bopmanbaerun

Ne39 K nmpeniennbHBIM YIJI€BOJaM OTHOCSTCS:
1) nukorekcan, mponax, O€H30J1

2) 9TaH, AeKaH, NeHTaH

3) MeTaH, IeHTaH, [IPOoIaHab

4) sTaH, aneTuieH, STUIICH

Ne4( Pacnionoxute yrieBoaopoabl B OPSAIKE BO3pACTaHUS YUCIIA aTOMOB YIJIEpOja B MOJIEKYJIE:
1) mpomnan 2) 2-metundyraH
3) 6yran 4) 2,2-numenTtunOyTan

Ne4l B pesynbraTe ruipoimsa caxaposbl 00pa3yroTcs
1) ruaponaza u caxapux

2) YKCYCHast KHCJIOTa U 3TaHOJ

3) rajakTos3a ¥ rIIMIUH

4) rmoko3a u GppykTOo3a

No4?2 PeaKHHﬂMI/I MMPpUCOCIUHCHUA U 00OMeHa COOTBECTBEHHO SBJISIOTCS
1) CeHg+Cl, u CH3;COOH + NaOH

2) CeHe+ Br, u C,HsOH + Na

3) CeHig + Br, u CegHisa + Cls

4) CHsOH + NaOH u C¢HsCIl +NaOH

Ned43  DrtuneHoBble yriieBoIOPOJIbl MOKHO OTIMUYUTH OT MPEJIENIbHBIX YIII€BOJOPO/IOB C IOMOLIBIO
1) 6pomHOIi BOABI

2) MeIHOW Criupamu

3) sTanona

4) nakmyca

Ne44  HaspaHue STUIOBBIN CIIUPT COOTBETCTBYET BEIIECTBY, HMEIOLIEMY (POPMYIIY:
A) CH,

B) C,HsOH

B) C,H,

I') CoHe

Ned45 KauecTBeHHas peakius Ha OOHApYKEHHUE TIFOKO3bI
1) oOecuBeurBaHuEe OPOMHOI BOJIBI

2) peakuus "cepebpsiHoro 3epkana'

3) B3auMOeMCTBHE C METAIUTMUYECKUM HAaTpUEM

4) B3auMo/ieiicTBHE C pacTBOpOM xJstopuia xenesa (|||)

Ne46 Peakuus "npucoenuHeHus" xapakTepHa s
1) aTHIIeHA, YKCYCHOTO ajbJAeruaa, mporneHa

2) stanains, OeH3aabAeruaa, yKCyCHON KUCIOThI

3) ctuposia, MeTUIaIeTaTa, MypaBbUHON KHCIIOTHI
4) hbopmanpaeruaa, yKCyCHOTO albJICTH/Ia, TIIIOKO3bI

Ne47 K MmoHOCaxapuaam OTHOCATCS



1)
2)
3)
4)

1)
2)
3)
4)

1)

1)
2)
3)
4)

1)
2)
3)
4)

1) ManbTO3a, TIII0K03a, LEJUTI0I03a
2) 1III0K03a, caxapo3a, Kpaxmal

3) dbpykTO3a, MaIBTO3a, IEITI0I03a
4) rroko3a, ppykTo3a, pubo3a

No48 J11s1 KaueCTBEHHOT'O ONPEICICHHS dTaHAJIs UCTIOJIb3YIOT PEAKIUIO0
«CepeOdpsTHOTO 3epKaiay

C nmakmycom

C okcumom menu (1)

C GpomHOIi BOJIO#

No49 K HenpenesnbHbIM yTi€BOI0POaM OTHOCSTCSA

OTaHallb, 3TAHOJI, allCTUJICH

bensomn, nuknorekcan, GpeHon

AnerniieH, STUICH, ICHTCH

DTaH, MPONHKH, 3TAHOBAsI KUCJIOTa

Ne 50 B cxeme peaknmii  Na + XCgPsONa + H; BemectBoM «X» sBisiercst
OtaHon 3) denou

2)  DOTHUIEHIIHUKOJIb 4) OTuH

Ne51 Auerunen B 1abopaTOpuu MOXKHO HOJYYUTh MPU B3aUMOAEHCTBUU
yriepoza ¢ BOAOPOJIOM

KapOuIa aIFOMUHUS C BOJOU

KapOu/a KajabLysl ¢ BOJOH

XJIOPMETaHa C HaTpUEM

Ne52 MetunoBslii 3(pup MpomaHOBOM KUCIOTHI MOYKHO MOJTYYUTh MPU B3aUMOICHCTBUI
MYPaBbHUHOI'O AJIbJIETHU/IA U IIPOITAHOBOM KUCIIOTHI

IponaHoja-1 1 yKCyCHOM KHUCIOTHI

MYypaBbUHOM KHUCIIOTHI M IPOIAHOJIa-2 METaHoIa

METHJIOBOTO CIIUPTA U MPONAHOBOU KUCIIOTHI

Ne53 BricokoMoieKyIsipHbI€ BELIECTBA, MAKPOMOJIEKYJIbI KOTOPBIX MOCTPOEHBI U3 MOBTOPSIOLINXCS

CTPYKTYPHBIX 3BEHBEB - MOHOMEPOB — 3TO

Ne54 CooTBeTcTBHUE MCKIAY (I)OpMy.]'IOfI BCIIECTBA U KJIACCOM OPTraHUYCCKUX COC,Z[I/IHGHI/II\/’I, K KOTOpOMY

OHO NPHUHAIJICIKHUT.

dopmyia BEEeCTBa KJIACC COEMHEHMI

A) C,Hs0OH 1)yrneBogopossl

B) CoHs— 2)aMHUHOKHUCIOTBI

B) CH3;CHNH,COOH 3)cnupThl

I') CH;COOH 4) kapOOHOBBIC KUCIIOTHI

No55 CootBerctBre Mex 1y GOpPMYJION BEMIECTBA M CIIOCOOOM MOTYyUEHUS.

dopmyia BelecTsa CII0CO0 MOTYUYCHHS

A) C,Hs0OH 1) rugparanus 3TuneHa

b) CH3;COOH 2) OKHCJICHHE alleTalIbJIeruaa

B) CH3;0OH 3) MeXMOJIEKYJIIpHAs TEerUApaTALIHs
I CyHs0CyHs 4) rugpupOBaHKE MTPOTIAHAIIS

No56 Crnoxubie 3pUpbI TPEXaTOMHOTO CIIUPTA TMIMIIEPUHA U BBICIITUX KapOOHOBBIX KHCIIOT
HAa3bIBAIOTCA

No59 AnkaHsl — 3TO YrJII€eBOAOPOAbI, COCTAB KOTOPBIX OTPAKACT 06H1a51 (bOpMyJIa
1) CnHZn+2 2) CnHZn3) CnHZn—Z



3.2. CooTBeTcTBHE MEXIy OATBPHONW CHCTEMOM M CHCTEMOW OLIEHUBAHMS IO Pe3yJibTaTaM TeCTUPOBAHUS

YCTaHaBJIMBACTCA IMOCPEACTBOM CJ'IG,I[YIOH_IGI‘/'I Ta6J'II/ILIBI:

YpoBeHb
OO0BeKT IToxa3aTenu olleHUBaHUS
Ornenka pe3yIpTaToB
OLIEHKHU pe3ynbTaToB 00ydeHus
o0yueHHS
60 GaytoB M MeHee «HeynonerBopuTenbHO» Huskuii ypoBenb
. 74 — 61 6amioB «Y IOBIETBOPUTEIBHO» IToporoBslif ypoBeHb
Oobyuarommiics =
84 — 77 6aioB «Xopormo» [ToBrIIeHHBIH YpPOBEHD
100 — 85 Gannos «OTINYHO Bricokuii ypoBeHb

4. OueHka oTBeTa 00y4YaKOLIErocs HA BONPOCHI U 3a/1a4y au¢epeHIIHPOBAHHOIO 3a4eTa.

4.1. Ouenka oTBeTa 00y4aroIIerocs Ha BOMPOCH! U 3aAauy auddepeHIIpoBaHHOTO 3a4eTa.

CopepxaHue IKaIbl OlICHUBaHUS

obmact
poheCCHOHATBHOM
paboTsI

paboThl HE
TIPOSIBIISICTCSL.

TIPAKTUKU TIPOABIIACTCA
penxo.

OCHOBHOM
MIPOSABJIACTCA.

MEHTBI
Oneme HeynosnerBopurensHo Y 10BIETBOPUTEIIHHO Xoporo OTnuyHO
OLIEHMBaHMS
He 3auteno 3auTeHo 3adreHo 3aureHo
CoOTBETCTBHE
TTomHoeE
OTBETOB 3HauYNTENBHBIE HesnaunrensHele TTonHoE
HECOOTBETCTBHE I10
(hopMyIHpOBKaM MTOTPEITHOCTH MTOTPEITHOCTH COOTBETCTBHE
. BCEM BOIPOCAM
BOTIPOCOB (33aJaHU)
Crpykrypa,
I0CJIEI0OBATENHHOCTD
CoOTBETCTBHE
M JIOTHKA OTBETA. ITonnoe 3HauYHUTENHHOE He3naunrensHoe
KPUTEPUIO MIPH
VYMeHue 4eTko, HECOOTBETCTBUE HECOOTBETCTBHE HECOOTBETCTBHUE
MOHSTHO, TPAMOTHO 1 KPUTEPUIO KPUTEPUIO KPUTEPHUIO OTBCTC Ha BCC
- P paTep paTep paTep BOIIPOCHI.
CcBOOOJIHO M3jaraTh
CBOH MBICIH
HNmerot mecTo
HNmerot mecTo
CYIIIECTBEHHBIE
3HaHune HECYIIeCTBCHHEIC
TTonHOE He3HAHUE yIyIieHus (He3HaHHe ITosHoe
HOPMATHBHBIX, N " VIyIIEHUS W
HOPMaTHBHOW U OOJIBIIEN YACTH U3 COOTBETCTBHE
MPaBOBBIX N HE3HAHUE OTHEIbHBIX
MpaBOBOH 0a3bl U JIOKYMEHTOB H TAHHOMY KPHUTEPHUIO
JOKYMEHTOB U . N (emuHIYHBIX) pabOT
. crenuagbHON CIIenMaJbHON OTBETOB Ha BCE
CcrenuaJIbHON M3 Yucia
JTUTEPaTyPHI JTUTEPATYPHI 1O . BOTIPOCHI.
JTUTEPATyPHI 00s13aTENBLHON
Ha3BaHUIO,
JUTEPATYPHI.
COJIEP>KaHUIO U T.J1.).
Ilomnoe
COOTBETCTBHE
YMeHue yBa3bIBaTh
~ VYMmeHnue cBA3aTh JTAHHOMY KPHUTEPHIO.
TEOPHIO C ITPAKTUKOM, YmMeHue cBs3aTh Ymenue cBsizaTh
N BOIIPOCKHI TEOPUHU U CnocoOHOCTh
B TOM YHCJIE B TEOPHIO C TIPAKTHKOM BOIIPOCHI TEOPUHU U
MIPaKTUKU B MHTETPUPOBATH

3HaHUs U IIPUBJICKATH
CBCIACHMUI U3
Pa3JIMYHbIX HAYYHBIX

chep




KauectBo oTBeTOB Ha
JOIIOJTHUTCIIbHBIC
BOIPOCHI

Ha Bce
JIOTIOJTHUTEIbHBIE
BOIIPOCHI
npernoaaBaTeis AaHbl
HEBEPHBIE OTBETHI.

OTBeThI Ha 6OIBIIYIO
4acThb
JIOTIOTHUTEIbHBIX
BOIIPOCOB
npenoaaBaTes JaHbl
HEBEPHO.

1. Jlaunsl HETIOTHBIE
OTBETHI Ha
JIOTIOJTHUTEIILHBIC
BOIPOCHI
MpenoaaBaTe’s.
2. Jlan oquH
HEBEpHBIN OTBET Ha
JIOTIOJTHUTEIILHBIC
BOTIPOCHI
TIpero1aBaTes.

JlaHbl BepHbIE
OTBETHI HA BCE
JIOTIOJIHUTEIIbHBIE
BOIIPOCHI
IIpenoAaBaTes.






