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Pabouas nporpamma aucuumuiuasl (MK, TIM) BJ1.7 Xumus

pa3paboTaHa B cooTBeTcTBUU ¢ DenepanbHblil TOCYIapCTBEHHBII 00pa3oBaTeIbHbL CTaHAAPT CpeaHero obLero oopasoBanus ot 17
masg 2012 . Ne413

Dopma o0yueHUs O4Hast

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

YacoB 1o y4eOHOMY IIaHy 82 Buibl KOHTPOJIS Ha Kypcax:
B TOM YHCIIE: JuddepenuupoanHnbiii 3aueT (2 cemecTp)
00s3aTenbHAs HATpy3Ka 78
caMoCTOsITeIbHAs paboTa 0
KOHCYJIbTalluX 4

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

Cemectp
(<Kypc>.<Cemectpua | 1(1.1)|2(1.2)
Kypee>) Uroro
Henens 102 132
Bun 3ansaTuii yI | po | vir | P | v | PO

Jlexiiu 18 (18 |24 (24 |42 |42
JlaGopatopHsie 12 |12 |16 |16 |28 |28
TIpakTuyeckue 4 |4 (4 (4 [8 |8
Koncynpranuun 2 (2 12 (2 |4 |4
HWroro ayn. 34 (34 |44 |44 |78 |78
KonTaktHas pabora 36 |36 |46 [46 (82 |82
Htoro 36 |36 [46 |46 [82 |82




1. AHHOTALIMS ANCLUTIIAHBI (MK, [IM)

Beeoenue. Hayunble MeTO/IbI IO3HAHMS BEIIECTB U XUMHUUECKUX SBJICHUN. PoJb sKcriepuMeHTa U Teopuu B XUMHUU. MopenupoBaHue
XMMHYECKUX TPOIEecCOB. 3HaueHue xumuu npu ocBoerun npodeccuit CIIO u cnenmanpHocteit CIIO TexHHYeckoro mpoduis
npodeccuonansHoro obpasoBanus. Obwas u neopeanuyeckas xumusi. OcHosHble nouamusa u 3axkousl xumuu. OCHOBHbBIE TOHATHS
xumun. BemectBo. Atom. Monekymna. Xumuueckuit siemeHnT. Autotponus. IlpocTsie u crmoxxHeie BemecTBa. KauecTBeHHBIN U
KOJINYECTBEHHBI COCTaB BEUIECTB. XMMUYECKUe 3HaKH U popmynbl. OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJIsipHast Maccel. KomuuecTBo
BellecTBa. XUMHUUYECKHE BEeIECTBA Ha XKeJIe3HOA0POKHOM TpaHcnopTe. OCHOBHbIE 3aKOHBI XUMHH. CTeXnoMeTpHsl. 3aKOH COXpaHEHUS
Macchl BEIIECTB. 3aKOH IOCTOSHCTBA COCTaBa BELIECTB MOJICKYJISIPHOW CTPYKTYpbl. 3aKOH ABOTajJip0 M CIIEACTBUS U3 HETO.
PacuerHble 3a1aun Ha HaXOKICHUE OTHOCUTEIBHOM MOJIEKYJIIPHOIM Macchl, ONpe/ieIeHe MacCOBOM 10JIM XUMHUYECKUX IEMEHTOB B
CIIOKHOM BeulecTBe. [lepuooduueckuti 3axon u Ilepuoouueckas cucmema xumudeckux znemenmos [. U. Menoeneeea u cmpoenue
amoma.llepnonnyecknii 3axon 1. . Menneneesa. Otkpritue 1. V1. MengeneeBsim [lepuonnueckoro 3akona. [lepromuaeckuii 3akoH
B (opmymupoBke JI. W. MenneneeBa. Ilepuonuueckas Ttabimuma XUMHYECKHUX JJIEMEHTOB - Trpaduueckoe oToOpakeHue
Mepuouueckoro 3akoHa. CTpyKTypa TEpHOAMYECKON TaOMuIBl: TepHoabl (Maible ©  OOJblIKMe), Tpynmbl (TJaBHAasS U
noboynas).Crpoenue atoma u Ilepuoandeckuii 3axon /. 1. MenzaeneeBa. ATom - ciioxHas yacTuua. SIapo (pOTOHBI U HEUTPOHBI) U
9NIEKTPOHHAS 000704Ka. M30Tombl. CTpOeHHE AIEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB MaJIbIX MepruoJoB. OCOOEHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000JIOYEK aTOMOB BJIEMEHTOB OOJBLIMX IEPHOAOB (MEpeXOAHBIX 3ieMeHTOB). IlonstTHe 00 opburamsix. S-, p- u
d-opbutanu. DneKTpOHHBIE KOH(MHUIypamuH aTOMOB XHMHYeCKuX 3memMeHTOB. CoBpeMmeHHas (OpMyIHpoBKa IlepHoanYecKoro
3akoHa. 3HaueHue [leproanyeckoro 3akoHa u [lepuonuueckoi cucrtembl xuMudeckux anementoB J1. 1. MenneneeBa 1 pa3BUTHS
HayKd ¥ TIOHUMaHHSA XUMHYECKOW KapTHHBI MHpA. Cmpoenue eewecmea. VIoHHas xumuyeckas CBs3b. KaTHOHBI, HX
o0Opa3zoBaHMe U3 aTOMOB B pE3yJbTaTe IpoOllecca OKHUCIEHHA. AHHUOHBI, MX 0Opa3oBaHHE M3 aTOMOB B pe3yibTaTe Ipolecca
BOoccTaHOBJIeHUs. VIOHHAas CBs3b KakK CBsSI3b MEXKIYy KATHOHAMH W aHHOHAMH 3a CUeT 3JIEKTPOCTATUYECKOTO IMPUTSHKEHUS.
Knaccuguxanus HOHOB: 10 COCTaBY, 3HAKY 3apsi/ia, HAIMUMIO FUApaTHON 060s10uky. IoHHBIE KpUucTanieckue permerku. CBoiicTBa
BEILECTB C MOHHBIM THIIOM KPHCTaJUTMYECKOW pemreTkd. KoBaleHTHass XUMHYecKas CBs3b. MexaHH3M 00pa3oBaHMS KOBAJICHTHOM
cBsi3U (OOMEHHBIN U IOHOPHO-aKIENTOPHBIIN). DIEKTPOOTPUIIATENLHOCTh. KOBaJIeHTHBIE NOJISIpHAst M HETIoJIsipHas cBsi3u. KpaTHOCTh
KOBQJICHTHOM CBA3U. MoOJIeKy/IsipHBIE M aTOMHBIE KpHCTaJUIMYecKue perieTku. CBONHCTBA BEIIECTB C MOJICKYJSIPHBIMH M aTOMHBIMHU
KPUCTAUTMYECKHMHU peleTKaMHu. MeTajuindeckas cBsi3b. MeTaunyeckas KpUCTaJUIn4ecKasi peleTka U MeTaJuInuecKasi XMMUYecKas
cBs3b. DU3NUECKUE CBOWCTBA METAJIOB.ATperaTHbIe COCTOSIHHS BEUIECTB U BOJAOPOJHAS CBS3b. TBEpIOE, KHUIKOE M ra3000pazHOe
cocrosiHUS BemecTB. llepexo] BemiecTBa M3 OJHOTO arperaTHOrO COCTOSIHWA B apyroe. BomoponHast cBs3p. UucThble BemiecTBa 1
cmecu. ITonarue o cMecu BemiecTB. 'oMoreHHble u rereporeHnsle cMecu. CoctaB cMeceil: 00beMHast U MaccoBas 0JIM KOMIIOHEHTOB
cMecH, MaccoBast 1o pumeceld. JlucnepcHble cucteMbl. [loHsATHE 0 AucnepcHO# cucteme. JlucnepcHas (aza u TucCTiepCHOHHAS
cpena. Kiaccudukanust aucnepcHpix cucteM. [loHATHE O KOJUIOMIHBIX cHcTeMmax. [IpUMEHEeHHe AWUCHEepPCHBIX CHUCTEM Ha
JKEJIE3HOJJOPOKHOM TpaHcnopte. Booa. Pacmeopul. Dnekmporumuueckas ouccoyuayusi.Boma. PactBopbl. PactBopenue. Boga kak
PacTBOPUTEIIb. PaCTBOpI/IMOCTb BCLICCTB. HaCI)I]_I_leHHI)Ie, HCEHACBIIICHHBIC, NIEPECBIIICHHBIE PACTBOPHI. 3aBUCUMOCTH PacTBOPUMOCTHU
ra30B, KHUIKOCTEH M TBEPJABIX BELIECTB OT PA3IHYHBIX (GakTopoB. MaccoBasi OIS PaCTBOPEHHOTO BEIIECTBA. DJEKTPOIUTHIECKAS
JUCCOIMAIMS. DJICKTPOIUTHI U HEAIEKTPOUTHL. DJNEKTPOIMTHYECKAs JUCCOUUAIMs. MeXaHU3MBbI AIIEKTPOJUTUYECKON JUCCOLUAIN
JUIA  BEIIECTB C pPAa3IUYHBIMH TUIAMU XUMHYECKOH CBs3u. I'mapaTupoBaHHbIE W HETWApaTHpOBaHHble HOHBI. CTeneHb
EKTPONUTHYECKON aucconuary. CunbHble U cnadble 371eKTPONUTh.. OCHOBHBIE IOJIOXKEHHS TEOPHU JIEKTPOIUTHUECKOH
mucconuanuy. KHCIOTBI, OCHOBaHHSI W COJNM  KaK OJEKTPONHTHL. Kiaccuguxayus Heopeanuueckux CcOeOuHeHutl u ux
cgoticmea. KucnoTsl U ux cBoiictBa. KHCIOTHI Kak 3JIEKTPOIMTHI, UX KIAcCU(PUKAIMA MO Pa3IMYHBIM NPHU3HAKaM. XUMHYIECKUE
CBOHCTBA KHCJIOT B CBETE TEOPUH HJIEKTPOJIUTHUECKOH nucconuanyy. Oco6eHHOCTH B3aUMOAEHCTBUS KOHLICHTPUPOBAHHOM CepHOIl
a30THOI KUCIIOT ¢ MeTauaMu. OCHOBHBIE CIIOCOOBI MOTYy4YEeHUs KUCIIOTHI. KHUCIOTHI Ha XKeIe3HOJOPOKHOM TpaHcnopTe. OCHOBAaHUS U
ux cBoicTBa. OCHOBaHUS KaK 3JEKTPOJHTHI, UX KIACCH(HUKALUS 10 Pa3IMuHBIM NMpHU3HaKaM. XHMHYECKHEe CBOMCTBA OCHOBAaHHH B
CBETE TEOPUH DIICKTPOJUTHUECKON TUCCOIMAIH. Pa3oxkeHne HepaCTBOPUMBIX B BOJie OCHOBaHHH. OCHOBHBIE CIIOCOOBI MOJYYEHUS
ocHoBaHuil.Conu 1 ux coiicta. Cosn Kak 31eKTpoiuThl. Coiu cpeHre, KUCIIble U OCHOBHBIE. XUMHUYECKHE CBOWCTBA COJIEH B CBETE
TEOPHUH 3JIEKTPOIUTHUECKOU quccounanuu. CrnocoOsl nmomydenus coneid. ['maponus cosneii. Coiu Ha KeIe3HOAOPOKHOM TPAaHCIIOPTE.
Oxcunpl M ux cBoiictBa. CoreoOpasyromue U HecoieoOpasyromue OKCUIbl. OCHOBHBIE, aM(OTepHBIE M KUCIOTHBIE OKCHJEBL.
3aBUCHMOCTb XapaKTepa OKCUJA OT CTENCHU OKUCICHUs 00pa3yIoIlero ero MeTauia. XUMHYECKUEe CBOHCTBA OKCHIOB. [lomyueHue
OKCHIOB. lCroNb30BaHHE OKCHAOB Ha IKEJIE3HOJOPOKHOM TpaHcmopTe. Xumuueckue peaxyuu. Kitaccupukaims XUMHYECKUX
peakuuid. Peakunu coeamHEHUs, pas3lioXKeHHs, 3aMeleHus, oOMeHa. Karamutmueckue peakiuu. OOpaTuMble W HEoOpaTHUMBbIE
peakyn. [OMOTeHHBIE W FeTepOreHHbIe PeaKiH. JK30TePMHUUECKUE H SHIOTEPMIYECKUE peakiuu. TeroBoi 3QPeKT XUMUIECKUX
peakuuii. Tepmoxumuueckue ypaBHeHHUS. OKHCIMTEIHHO- BOCCTAHOBHUTENbHBbIE peakuuu. CreneHb okuciaeHus. OKHCIUTENb U
BOCCTaHOBJIeHHe. BoccraHoBuTenb ¥ OKucieHHe. Merox  ayeKTpoHHOro  OajaHca Uil COCTaBJICHHS — ypaBHEHHH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. CKOpoCcTh XMMHMUYECKUX peakuuid. [loHSATHE O CKOpPOCTM XUMHYECKHX peaKLui.
3aBUCUMOCTh CKOPOCTH XHMMYECKHX PEaKLUil OT passIMuHbIX (AKTOPOB: MPUPOIBI PEarupyrOIIUX BEIIECTB, UX KOHLEHTPAIWH,
TeMIIepaTyphl, TOBEPXHOCTU CONPUKOCHOBEHUS M MCHOIB30BAHMUS KaTaIu3aTopoB. OOpaTUMOCTh XUMHYECKUX peakuuil. OOpaTuMele
1 HeoOpaTUMbIe peakuuu. XMMHUYECKOe paBHOBECHE M CIIOCOOBI ero cMmemeHus. Memannvl u nememannvl. Metamisl. OcobeHHOCTH
CTPOCHHA AaTOMOB W KPUCTAJIJIOB. dusnyeckne CBOMCTBA METAJIOB. KJ’[aCCI/Id)I/IKaLH/IH METAJVIOB IIO PAa3JMYHBIM IIPU3HAKaAM.
XuMHUeCKHe CBOICTBAa METAIIOB. DIEKTPOXUMUYECKUHN PsiJ HANpsDKeHU MetauioB. Meraiuiorepmust. O6mue crocoObl Mory4eHus
MetauioB. IloHATHE O MeTawnypruu. Ilupomeramnyprus, THOPOMETAIYPIUS W OJJIEKTpOMETaIyprus. Mertamisl Ha
JKEJIE3HOJOPOXKHOM TpaHcnopre. CrytaBsl 4epHble U 1BeTHbIE. HemeTamibl. OcoOeHHOCTH cTpoeHusl aToMOB. HemeTasisl — rpocTtbie
BCIIICCTBA. 3aBHCHUMOCTb CBOMCTB raJIOT€HOB OT MX IIOJIOKCHHS B HCpHOJIH‘{CCKOﬁ cucrteme. OKUCINUTENLHBIE 1 BOCCTAHOBUTEILHBIC
CBOWCTBAa HEMETAVIOB B 3aBUCHMOCTU OT MX IOJIOKEHHS B PANY 3JIEKTPOOTpUUATENBHOCTH. Opeanuueckaa xumus. OcHosHbie
NOHAMUA OP2AHUYECKOU XUMUU U Meopusi CmpoeHus opzanuueckux coeounenuil.Ilpenmer opranndeckoil xumuu. IIpuponHsie,
HCKYCCTBEHHBIE U CUHTETHUYECKHE OpraHn4eckue BemecTsa. CpaBHEHHE OPraHNYeCKUX BEUIECTB ¢ HEOPraHMYECKUMH. BalleHTHOCTb.
XUMHYECKOe CTPOEHHE KaK HOpPSJIOK COEAMHEHHS aTOMOB B MOJIEKYJIbl IO BaJ€HTHOCTH. TeOopHs CTPOECHUS OPTraHMYECKUX
coequHennii A. M. BytiiepoBa. OCHOBHBIE IOJIOXKEHHS TEOPHHM XHMUYECKOro cTpoeHusa. M3zomepus U u3oMepbl. XUMHUYECKHE
GbopMyIBI M MOJENH MOJIEKYd B opranmdeckoil xummu. Kimaccuomuxamust opranumdeckux BemecTB. Knaccupukanus BemiecTB Mo
CTPOCHHIO YIIIEPOJHOTO CKelleTa W HaMM4Hi0 (QyHKIHOHANBHBIX rpymm. ['omonoru u romonorusi. Havana Homenkiatypel |UPAC.
Knaccudukanms peakuuidi B OpraHMYECKOW XMMHUH. Peakuuu  OpucoeAnHEeHHs  (THIPUPOBAHHS, TaIOTCHUPOBAHMUS,
THAPOTANOTeHUPOBAHMS, THApPATalMu). Peakiuu oTmIeIUIeHUs (ZETHAPUPOBAHUS, AETHAPOTANIOTeHUPOBAHMS, AETHAPATAINH).
Peaknuu 3amenienus. Peakunu u3omepusaiyy.




Yenesooopoovr u ux npupoonvie ucmounuxu. AnKaHbl. AJIKaHbl: FOMOJIOTMYECKUH psl, M30MepUs M HOMEHKIATypa aJIKaHOB.
XMMHUUECKHE CBOMCTBA allKaHOB (METaHa, 3TaHAa): TOPEHUE, 3aMElIeHNe, pa3loKeHue, AeruapupoBanne. [IpuMeHeHne ankaHoB Ha
OCHOBE CBOMCTB. IIpuMeHEHNEe aJKaHOB Ha JKEJIE3HOJOPOXKHOM TPaHCIOpPTE. AJIKEHBI. DTUIICH, €ro IOoJy4eHue (JAeruapupoBaHuEeM
9TaHa, JernojiuMepHu3anueil nmoaustTwieHa). ['omMojorudeckuid psa, M30MepHs, HOMEHKIATypa alKeHOB. XHMHYECKHE CBOICTBa
STHWJIEHA: TOpPEHHe, KaueCTBeHHBIC peakuuu (oOeclBeunMBaHHE OPOMHOM BOABI W pacTBOpa IEepPMaHraHaTa Kayus), THApaTalus,
nonuMepusanusi. [IpumeHeHne 3TuIeHa HAa OCHOBE CBOMCTB. JlueHbI U Kaydyku. [loHsiTHE O IHEHaX Kak YIieBOAOpoAax C ABYMS
JIBOWHBIMU CBs3siMU. COTIpsDKEHHBIE THEHBbl. XUMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u u3onpeHa: odeciBeYMBaHUE OPOMHOM BOJBI U
MoJIMMepH3anusi B Kaydykd. HaTypaibHblii M CHHTeTHYeCKHe Kayuykd. PesuHa. [IpuMeHeHHE aJKEHOB Ha KeJe3HOAOPOKHOM
TpaHCHOpTe. AJNKHHBI. ArleTniieH. XMMHUYECKHEe CBOWCTBA alleTHIICHA: TOPEHUE, 00ecIBeUnBaHHEe OPOMHOI BOJIbI, IPUCOCANHEHUMN
XJIOpOBOJIOposia M ruxparanus. I[IpuMeHeHHe aneTHiIeHa Ha OCHOBE CBOMCTB. MeXKiaccoBash HM30MEpHs C aJIKaIHEeHAMH.
[IpuMeHeHHe alKMHOB Ha JKEJIE3HOJOPOKHOM TpaHcmopre. ApeHbl. beH3zon. Xumuueckne CBOMCTBa OEH30Ja: TOpEHHE, PEaKIUU
3aMelieHus (rajJoreHupoBaHue, HUTpoBaHue). [Ipumenenne GeH301a Ha OCHOBE CBOWCTB. [IpUpO/HBIE HCTOYHHUKH YIJIEBOJOPOJIOB.
IMpupoanslii Ta3: cocraB, NmpuMeHeHHE B KaudectBe TtorumBa. Hedtb. CocraB um mnepepaboTka HedTH. Ileperonka HedTH.
Hedrenponyktsl. Kucnopoocodepocawue opeanuveckue coedunenus.Cuuptel. I[lomydenue staHona OpoXKEHHEM TIIIIOKO3bI U
ruApatanyef sTwieHa. [uapokcunbHas Tpymma Kak (yHKouoHadbHas. IloHATHE O MpeAeNbHBIX OJHOATOMHBIX CIHPTaX.
XUMHUECKHE CBOWCTBA 3TaHOJIA: B3aUMOJCHCTBHE C HAaTpueM, 00pa3oBaHKE MPOCTHIX U CIOXKHBIX A(HUPOB, OKUCICHUE B aJIbJETHUI.
[IpumeHeHne 5TaHOTIAa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €TI0 MOCIEICTBUS AJIsl OPraHu3Ma YelloBeKa M Mpeaynpexaenue. [ mnepun
KaK IIpeJICTaBUTENIb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakiysi Ha MHOToaToMHbIe cupThl. [Ipumenenue rimuepuna. Oexod.
duznveckne ¥ XUMUUECKHE CBOWCTBA ()eHONa. B3amMHOe BIHsSHHE aTOMOB B MOJIEKyJIe ()eHOJa: B3aUMOJCHCTBHE C THAPOKCHIOM
HaATpUs M a30THOH kucnoroi. [Ipumenenune ¢eHona Ha ocHOBE cBOicTB. [IpuMEeHEHHE CITUPTOB Ha KEJIE3HOJAOPOKHOM TPAHCIIOPTE.
Anpneruasl. [Tonstue 06 ampaerugax. AnpaeruaHas rpymna kak QyHKIHoHadbHAs. DOpMaNbICTHII U €r0 CBOMCTBA: OKHCICHHE B
COOTBETCTBYIOLIYIO KUCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIMI criupT. IlosrydeHue anpaeruioB OKUCICHHEM COOTBETCTBYIOLINX
ciuptoB. [Ipumenenne dopmanbaernaa Ha OCHOBE €ro CBOWCTB. [IpMMEHEHHWe albIeTHIOB Ha JKENE3HONOPOKHOM TPaHCIOPTE.
Kapbonossie kucioTsl. [Tonsatue o kapOOHOBBIX KucinoTax. KapOokcuibHas rpynmna Kak (yHKIUOHAJIbHAs. | OMOJIOTHUECKUI i
MpeIebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [lonydeHne KapOOHOBBIX KHCIOT OKHCIEHHEM allbJeTHI0B. XUMHUYECKHUE
CBOMCTBa YKCYCHOM KHCIJIOTBI: OOIME CBOWMCTBA C MHHEPaJbHBIMU KHCJIOTAMU M peakius 3repupukanmu. [[pumeHeHne ykcycHou
KHCIIOTHI Ha OCHOBE CBOIcTB. [IpuMeHeHne KapOOHOBBIX KHCIIOT Ha YKEJIE3HOJOPOKHOM TpaHCHOpTe. BhIcIine KUpHBIE KHCIOTH Ha
IpUMepe MaJbMUTHHOBOH W cTeapuHOBOW. Cnoxuble 3upbl U xupbl. [lomydeHue ciioxHbIX 3(QUpOB peakuueil sTepuduKaiim.
CrnoxHble 2QHUPH B MpHpOJe, WX 3HadeHue. [IpuMeHeHHe CIOKHBIX 3()UPOB Ha OCHOBE CBOMCTB. JKHpBI Kak CIOXHBIE d(QHPHI.
Knaccuduxanus >xupoB. XuMHYECKHE CBOWCTBA )KUPOB: THAPOJIU3 U THAPUPOBAHHE XKHUIKUX JKUPOB. [IpMeHeHne KUPOB HA OCHOBE
cBoiicTB. Mpbuia IIpuMeHeHHE CIOKHBIX 3(QUPOB W KUPOB HA JKEIE3HOJOPOKHOM TPAHCIOPTE.. YTJIEBOJBI. YTJIEBOJBI, HX
KIaccu(uKanus: MOHOCaxapusl (III0K03a, GpyKTo3a), Iucaxapuisl (caxapo3a) U Holucaxapuabl (kpaxmal U IesuTos103a). [ioko3a
- BEIIECTBO C JIBOWCTBEHHOW (PYHKIMEH -asibJACrHIOCHHPT. XUMHUECKHE CBOMCTBA TJIFOKO3bl: OKHCJICHHE B TJIFOKOHOBYIO KHCIIOTY,
BOCCTaHOBJICHHE B COpPOUT, CIIUPTOBOE OpokeHHe. [IpMMeHeHWe TIIIOKO3bI Ha OCHOBE CBOMCTB. 3Ha4yeHHE YTJIEBOIOB B JKUBOM
IIPUPOJE U SKU3HU yesoBeKa. [IoHATHEe 0 peakuusx MOJIMKOHICHCALUK U THAPOIN3a Ha IPUMEPE B3aUMOIPEBPALIECHHIH: IIII0K03a <>
noJmcaxapui.4zomcodepaicawue opeanudeckue coeourenus. IHonumepoi. AMunsl. [lonsatie 00 amuHax. AnudaTHndeckue aMUHBL, UX
KIaccu(UKanus U HOMEHKIATypa. AHWIMH Kak opraHudeckoe ocHoBaHue. IlomydeHue aHunauMHa u3 HUTpoOeH3ona. IIpumeHenue
aHIIMHA Ha OCHOBE CBOWCTB. AMHUHOKHCIOTHI. AMHUHOKHCIOTHI Kak amdorepHble T} YHKIMOHAIEHBIE OPraHMYeCKHe COeINHEHHS.
XUMHYECKHE CBOMCTBA aMHHOKHCIIOT: B3aUMOJICHCTBUE C ILIEJIOYAMH, KHCIOTAMU U APYTr € APYroM (Peakuusi MOJHMKOHACHCAIINH).
[MenTuaHas CBS3b W TOJNHUIENTUABL [IprMeHeHHe aMUHOKHCIOT Ha OCHOBe CBOMCTB. bemku. IlepBuyHas, BTOpHYHAs, TpeTHYHAS
CTPYKTYpHI OeJIKOB. XUMHUECKUE CBOMCTBA OCJIKOB: TOPEHUE, JEeHATYpalusl, THAPOJIN3, IBETHbIE peakunu. bronornueckue QyHKImu
OenkoB. [lommmepsl. Benku m mommcaxapuabl Kak OuomonuMepbl. [IpUMEHEHHEe aMHHOB Ha JKEJIE3HOJOPOXKHOM TpPaHCIOpTE.
IMnactmaccel. TlomydeHune HoNUMEPOB peakuuel MONMMEPH3ALUK U IOJMKOHAEHCAIMU. TepMOIUIaCTHYHbIE U TEPMOPEAKTUBHBIC
wiactMaccel. [IpeactaBurenn mactmacc. BonokHa, ux kimaccudukanms. [lomydeHune BonokoH. OTHENbHBIE INPEACTABUTEITH
XUMHYECKUX BOJIOKOH. IIpMeHeHne oIMMEPOB Ha XKeJIe3HOJOPO’KHOM TPaHCIOpTe.




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

Kon mucriuniamasr: |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

JMCcHUNINHBI U IPAKTHKH, 115 KOTOPBIX ocBoeHne nanHoi aucuunanabl (MK, IIM) Heo6xogumo kak
npeauecTByomiee:

221

JlMcuunimHa He HyXHa Kak IpeAlecTBYomast

3. IIEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS IO JUCHUTIIMHE (MAK, IIM), COOTHECEHHbIX

C IIJIAHAPYEMBIMM PE3YJIbTATAMH OCBOEHHUS OBPA3OBATEJILHOM ITPOT'PAMMBI

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

31

JIMYHOCTHBIE Pe3yJbTAThI:

3.11

- POCCHHCKYIO IpakJJaHCKYIO HJICHTUYHOCTD, IATPUOTU3M, YBXKEHHE K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IIEPE
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 pOCCHﬁCKOFO 06IH6CTBa, OCO3HAKMIIEro CBOU
KOHCTUTYLIMOHHBIC IIpaBa U 065{38,HHOCTI/I, YBaKarollero 3aKOH U IPaBOIIOPANOK, 06na;[a}omero 9YBCTBOM COOCTBEHHOTO

3.13

- TOTOBHOCTB K CITY>KCHUIO OTC'{CCTBy, €I'0 3alIUTE;

3.14

- ¢(hOpMHPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI HAYKH U OOLIECTBEHHOM
MIPAaKTHKH, OCHOBAaHHOTO HA JIHAJIOTe KYIBTYP, a TakKe pasINuHbIX GopM 0OIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO
MECTa B OIUKVILETVOHOM MHUDE:

3.15

- C(i)OpMHpOBaHHOCTB OCHOB CaMOpPa3BUTHUA U CAMOBOCITUTaHUS B COOTBETCTBUU C O6ILIC‘{€J'[OBC‘I€CKI/IMI/I HNEHHOCTAMMU U
uacajlIaMu Irpa)x1aHCKOI O OGHJ@CTBa; TOTOBHOCTD U CIIOCOOHOCTD K CaMOCTOHTeHBHOﬁ, TBOp‘IeCKOﬁ 1 OTBETCTBEHHOM
JCATCIbHOCTHU,

3.1.6

- TOJICPAHTHOC CO3HAHUE U MOBEACHHUC B IIOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTD U CITOCOOHOCTB BECTH JAuajior ¢ ApyrumMu
JIFOAbMHU, JOCTUT'aTh B HEM B3aMMOIIOHUMAaHUA, HAXOJAUThb O6I_I_[I/Ie eI U COTPYAHUYATD IJIA UX JOCTHIKCHUS, CIIOCOOHOCTH
MPOTHUBOCTOATH UACOJIOIMH 3KCTPpEMU3MaA, HAllTUOHATIN3Ma, KCCHO(i)OﬁI/II/I, AUCKPpUMHUHAIIMU 1O COUUAJIbHBIM, PEJIUTUO3HBIM,
PpacoBbIM, HAITUOHAJIbHBIM IIPpU3HAKaM U JPYTUM HETaTUBHBIM COLHMAJIbHBIM SIBJICHUSAM;

3.1.7

- HaBBIKH COTPYTHUYECTBA CO CBEPCTHHKAMH, IETHMH MIIAJIIETO BO3pacTa, B3pOCIBIMHI B 00pa30BaTeIbHOM, OOIIECTBEHHO
0JIe3HOH, y4eOHO-UCCIIe0BaTENILCKOM, TPOSKTHON U APYTUX BUJAX NEATCILHOCTH;

3.1.8

- TOTOBHOCTbH U CIIOCOOHOCTB K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHHUI0, Ha IPOTSDKEHUH BCEH KHU3HU; CO3HATENIBHOE
OTHOILICHHE K HEMPEPHIBHOMY 00pPa30BaHHIO KaK YCIOBHUIO YCIICUIHOM NPO(EeCCHOHAILHON U 00IECTBEHHOM eI TeNbHOCTH;

3.19

- 9CTCTUYCCKOC OTHOIICHUE K MUPY, BKJIIOYasA 3CTCTUKY 6]>IT3., Hay4YHOI'O 1 TEXHHUYECKOI'o TBOPpUYECTBA, CIIOpTa,
O6H.[6CTB6HHLIX OTHOHJGHHi/’I;

3.1.10

- IPUHATUC U pCaJIN3alluI0 HeHHOCTeﬁ 340pOBOTO 1 0e301acHOTO 06pa3a JKU3HU, HOTpe6HOCTI/I B (1)I/I3I/I'-IGCKOM
CaMOCOBCPHICHCTBOBAHUH, 3aHATUAX CHOpTMBHO-OS}J,OpOBHTCJ’[bHOfI ACATCIIBHOCTBIO, HCIPUATHEC BPECAHBIX TPUBBIYCK!

3.111

- 6epe>1<Hoe, OTBETCTBCHHOC U KOMIICTCHTHOC OTHOUICHUEC K q)MSI/I‘ICCKOMy U IICUXOJIOTUYECKOMY 310POBBIO, KaK
CO6CTB€HHOMy, TaK U APYTUx HIOHeﬁ, YMEHHUE OKa3bIBaTh IEPBYIO TIOMOIIb;

3.1.12

- OCO3HAHHbIH BBIOOD OymyIei mpodeccun 1 BO3MOKHOCTEH peati3aliii COOCTBEHHBIX )KH3HCHHBIX [UIAHOB; OTHOLICHHE K
npo(heCcCHOHATEHOH AEATEIBHOCTH KaK BO3MOXHOCTH YYaCTUs B PELICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX,
00IIeHAIIMOHANBHBIX IPO0JIEM;

3.1.13

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

3.1.14

- OTBETCTBEHHOC OTHOLICHUEC K CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOI'O ITPUHATHA HCHHOCTeﬁ CeMEHHOM KU3HU.

3.2

MeranpeaMeTHbIe Pe3yJIbTATHI:
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- YMCEHHUE CaMOCTOATCIIBHO ONPEACIIATH HEJIU ACATCIIBHOCTU U COCTABJIATD IJIAHBI ACATCIIBHOCTHU,; CAMOCTOATCIIBHO
OCYIIECTBJIATH, KOHTPOJHUPOBATH U KOPPECKTUPOBATH ACATCIIBHOCTL,; UCIIOJIb30BATH BCE BO3MOXKHBIC PECYPCHI IJIA
JOCTHIKCHHSA IOCTABJICHHBIX ueneﬁ 1 peajin3alliy IJIAaHOB ACATCIbHOCTH, BBI6I/IpaTL YCHCIIHBIC CTPATCTUHN B PA3JIMIHBIX

3.2.2

- yMEHHE MPOIYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MPOLIECCE COBMECTHOM JIESITENIbHOCTH, YIUTHIBATh MTO3UIIUH
JOPYTUX YYaCTHUKOB JEATEILHOCTH, 3 (PeKTHBHO pazpemars KOH(IUKTHI,

3.2.3

- BJIQJICHUC HaBbIKaMH HO3HaBaTeJ’IBHOﬁ, y‘le6H0'I/ICCHeIIOBaTeHLCKOI\/‘I 44 HpOCKTHOﬁ ACATCIBPHOCTH, HABBIKAMHU Pa3pCIICHUS
HpO6J’IeM; CITOCOOHOCTH U TOTOBHOCTh K CaMOCTOATCIIPHOMY INOMCKY METOJOB PCIICHHUSA IIPAKTUYCCKUX 3a4a4, IIPUMECHCHUIO
Pa3IMIHBIX METOAOB IIO3HAHUA,

3.24

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENEHOM HH()OPMALIMOHHO-[I03HABATENHHON AESTENEHOCTH, BIaJCHIE HAaBBIKAMH
M0JIy4eHus] He00X0ANMON 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 TexHoIorui (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

- YMEHHE ONPeesATh Ha3HaueHHe M QyHKIMH Pa3InIHbIX CONUATBHBIX HHCTUTYTOB;

3.2.7

- YMEHHUEC CaMOCTOATCIIbHO OICHMBATh U IPUHUMATh PCHICHHUS, ONIPEACIIIONINE CTPATCTUIO TOBEACHUS, C YUETOM
TpaXXJaHCKUX U HPABCTBCHHBIX LleHHOCTefI;

3.28

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

3.29

- BJIaJICHUE HaBBIKAMH T103HABATEILHOM pe(bnexcnn KaK OCO3HaHHA COBEPIIACMBIX JICHCTBHIA W MBICITUTEIIBHBIX IIPOLIECCOB,
HX pE3yJIbTaTOB U OCHOBaHHfI, TpaHUIl CBOCTO 3HAHU U HE3HAHHWS, HOBBIX ITO3HABATCJIbHBIX 3a/a4 U CPEACTB UX
JOCTHKCHUA.

3.3|IIpenMeTHBIE pe3yJIbTATHI:

3.3.1]- chopMupOBaHHOCTH MPEACTABICHUN O MECTE XMMHUU B COBPEMEHHOM HAYYHOW KapTHHE MUPA; IOHUMaHHE POJIM XUMHH B
(bopMupoBaHHU KPYro3opa U HYHKIIMOHAIBHON IPaMOTHOCTH YeNIOBEeKa JJIsl PEIICHHs MPAKTUUSCKUX 33/1a4;

3.3.2|- BaieHHe OCHOBOIIOIATAOIINMA XHMHICCKUMH TTOHSTHSIMHE, TEOPHSIMHE, 3aKOHAMH U 3aKOHOMEPHOCTSIMHU, YBEPEHHOE
MOJIB30BAHIE XUMHIECKOI TEPMUHOIOTHEH 1 CHMBOJIMKOM;

3.3.3|- BasieHre OCHOBHBIMH METOAMU HAYYHOTO ITO3HAHHS, HCIIOIB3yEeMbIMH B XUMUH: HaOJIIOACHNE, OMMCAHNE, H3MEPCHHE,
9KCIEPUMEHT; YMEHHE 00pabaThIBaTh, OOBACHITH PE3y IbTAaThl IPOBEACHHBIX ONBITOB U IENAaTh BEIBOJBI; TOTOBHOCTD U
CIIOCOOHOCTD MIPUMEHSTH METO/IBI MO3HAHUS IIPU PEIICHAH IPAKTHICCKHX 32124

3.3.4]- chopMHUPOBAHHOCTH YMCHUSI IaBATh KOJINYCCTBEHHBIC OLICHKHU U IPOBOIAUTH PACUETHI 10 XUMUYCCKUM (GOpMYyIIaM U
YpaBHEHHSIM;

3.3.5|- Bnazenne nmpaBuIIaMy TEXHUKH O€30MACHOCTH TIPH UCIIOIb30BAHUH XUMHIECKUX BEIIECTB;

3.3.6(- copmMupoBaHHOCTH COOCTBEHHOM MO3UIMY 10 OTHOILECHUIO K XUMUYECKOH HH(OPMAILIKY, [I0Ty4aeMON U3 PasHBIX

HUCTOYHHKOB.

4. COAEP KAHUE JTUCIIUMIIJIMHBI (MK, IIM), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JEJIAM) C
YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHNX YACOB 1 BUJOB YYEBHBIX

Kon HaunmenoBaHue pa3/iesioB U TeM /BH]L Cemectp / Komnerten-
Yacos Jluteparypa | Ilpumeuanue
3aHATHSA 3aHaTHA/ Kypc 197071

Paznen 1. O01masi u HeopraHu4ecKast XUuMHsl

11 Beenenue. 1 2 AKTHUBHOE
Hay4nble MeTO/1bI TO3HAHUS BELIECTB U J.1 CllylIaHue,
XUMHUUYECKUX sIBIeHUH. Pojb sakcriepumenTa u JI12.1 JICKIMS-
TEOpUH B XUMHUH. MO/IeTHPOBAaHIE XUMUUECKUX €| BH3YyaIU3aIMs

nporeccoB. MoJienupoBaHue XUMUYECKUX
porueccoB. 3HaYeHNE XUMHH TIPH OCBOSHUH
npodeccuii CITIO u cnenmansrocteii CITO
TEXHHYECKOTO MPOGIIS NpodHecCHOHATHHOTO
00pa3oBaHHsI.

/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 BEeIEeCTBa Ha JKEJIE3HOJOPOKHOM
TpaHCIOopTe.

/Jlex/

J1.1
J2.1
€|

AKTHBHOE
CIyIIaHue,
JICKIIUS-
BU3YaIH3aIHS

13

Tema 1.1. OCHOBHBIC IOHSTHS U 3aKOHBI XUMHH.
OcHoBHbIe 3aKOHBI XUMUU. CTeXnoMeTpusi. 3aK0H
COXpaHEeHHUs1 MacChl BEIECTB. 3aKOH MOCTOSHCTBA
COCTaBa BEMIECTB MOJICKYJISIPHON CTPYKTYPHI. 3aKOH
ABorajzipo u cieacTBus u3 Hero. PacueTHsle 3a1auun
Ha HaXOXKJICHUE OTHOCUTEIbHON MOJIEKYJIIPHOU
MAaccChl, OTpeIeNICHHE MacCOBOM JTOJIM XUMUYECKUX
SJIEMEHTOB B CIIOKHOM Berectse. /JIex/

J1.1
2.1
€|

AKTHBHOE
CIyIIaHue,
JICKIIUS-
BU3YaIH3aIHS

1.4

Tema 1.2. Ilepuonuueckuii 3akoH u Ilepuoguyeckas
cHcTeMa XuMHU4eckux deMmenToB J.M.Menaeneera
U CTPOEHHE aToMa.

[Tepuonanueckuii 3akon J.1.Menneneea.
Otxkpertue JI.1.Menneneessim [lepuoandeckoro
3akoHa. [Tepuonnueckuii 3akoH B popmynuposke /1.
U. Menneneea. [lepuoauueckas tabnuna
XAMHYECKUX 3JIEMEHTOB — Tpaduueckoe
0TOoOpakeHUe MepHoANIecKoro 3akoHa. CTpykTypa
MIePHOINUECKOH TaOJUIBL: TIEPHOIBI (MaJIble U
Oounbline), Tpymnnbl (ry1aBHas U nodouHas). /TIp/

J1.1
J2.1
€

Pa6ora B MaJbIx
rpymmax

1.5

Tewma 1.2. [lepuogmuaeckuii 3axon u [leproamaeckas
cucteMa xuMuueckux anemeHToB J[.M.Menneneesa
U CTPOEHHE aToMa.

Crpoenue aroma u Ilepuoandeckuil 3akoH
J.N.Menneneena.

ATOM — cnokHas yacTuna. SIapo (poToHsI U
HEHTPOHBI) U 3NeKTpOHHAs 06osouka. 3oTomsl.
CTpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB
9JIEMEHTOB MaJIbIX epruoa0B. OCOOSHHOCTH
CTPOEHHUS INEKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB OOJBIINX IEPHOI0B (IIEPEXOIHBIX
anemeHToB). [TonsTre 00 opOuTasx. S-, p- u d-
opOuTanu. DIeKTPOHHBIE KOHDUTYPALIA aTOMOB
XUMHWYCCKHUX JJICMCHTOB. COBpeMeHHaﬂ
¢dopmynuposka Ileproandeckoro 3aKoHa.
3nauenue [lepuoauueckoro 3akoHa u
[lepronuueckoif CUCTEMbI XUMUYECKUX AJIEMEHTOB
J. U. MenaeneeBa 11 pa3BUTHsI HAYKU U
MOHUMaHUS XUMHUYECKOM KapTUHBI MUpa

/JTex/

J1.1
2.1
€

AKTHBHOE
CIIyLIaHue,
JIEKITUS-
BU3YaJIM3alIUs




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
JKEJIE3HOJOPO’KHOM TPAaHCHOPTE.

J1.1
J12.1
€]

AKTHBHOE
CIyIIaHue,
JIEKIIUS-
BHU3yaIn3aIus

1.9

Tema 1.3. Ctpoenue BemecTBa.

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

J1.1
2.1
)|

Pabora B MajbIx
rpymmax

1.10

Tema 1.4. Bopa. PactBoprl. PactBopenue. Boxa
KaK pacTBOPUTEINh. PaCTBOPHMOCTH BEIIIECTB.
HaCLIHICHHLIC, HCHACBIIICHHBIC, HCpCCBIH_[CHHbIC
pacTBOPHI. 3aBUCUMOCTh PaCTBOPUMOCTH T'a30B,
KUJKOCTEH U TBEPJIBIX BEIIECTB OT Pa3IUYHBIX
(hakTopoB. MaccoBast 10Ji1 paCTBOPEHHOTO
BEIIECTBA. DJIEKTPOIUTHYECKAS TUCCOLIUAIIHSL.
DNEKTPOIHUTHI U HEAIEKTPOIIHUTHI.
DJNEeKTPOIUTHYECKAS JUCCOMAIHsS. MeXaHU3MBbI
3JIEKTPOJIUTHYECKON TUCCOLMALIUY ISl BEILIECTB C
Pa3IMYHBIMU THIIAMH XUMHUYECKOH CBSI3H.
T'unpaTupoBaHHbIE U HETHUIPATUPOBAHHBIE HOHBI.
CremneHp 3MeKTPOIUTUIECKON JUCCOITUAITHIH.
CusbHbIe U cinabble 31eKTpoiauThl. OCHOBHBIE
MOJIOKEHHUS TCOPHH DIIEKTPOTUTHICCKOM
nuccorranuy. KuciioTel, OCHOBAHHS U COJIM KaK
3EeKTPONUTh. IOHHO-OOMEHHBIE PeaKIuy Ha

JKEJIe3HOI0POXKHOM TpaHcmopte. /JIex/

J1.1
J2.1
€

AKTHBHOE
CIyIIaHue,
JIEKIIUS-
BU3yalIu3alus




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
2.1
€|

PaGoTa B MaJbIx
rpymmnax

1.12

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

J1.1
J2.1
€)!

Pabora B MabIx
rpymmnax

1.13

Tema 1.5. Kinaccudukaius HEOpraHHUECKUX
COEIMHEHU U UX CBOMCTBA.

JlabopatopHas padota No3 «KHCIIOTBI M HX CBOMCTBA.
KucnoThI Kak 371eKTpoNnThl, UX KilacCU(UKAIHA 10
pa3IUYHBIM NPU3HAKaM. XHUMHYECKHE CBOWCTBA
KHCJIOT B CBETE TEOPUH JIEKTPOIUTHYECKON
nucconranu. OcoOEHHOCTH B3aUMOIEHCTBHS
KOHILIEHTPUPOBAHHOW CEPHOH U a30THOM KUCIIOT C
MetamwiaMi. OCHOBHBIE CTIOCOOBI TTOTYISHHS
KHUCIIOTBI. KHCIIOTHI Ha KeJIe3HOA0POKHOM
TpaHCIOPTE.

/J1ab/

J1.1
J2.1
€]

Pabora B MasIx
rpymmnax

1.14

Tema 1.5. Kinaccudukaiius HEOpraHHUECKUX
COEIMHEHMH U UX CBOMCTBA.

JlabopatopHnas pabota Ne4 «OcHOBaHUS Kak
ANIEKTPOJIUTHI, UX KJIACCUPHKALHNS IO PA3TUIHBIM
npu3HakaM. XUMAYECKHE CBOWCTBA OCHOBAHMIA B
CBETE TEOPHHU IEKTPOIUTHIECKON AUCCOLUALINH.
PaznoxxeHue HepacTBOPUMBIX B BOJIC OCHOBAHHI.
OCHOBHBIE CIIOCOOBI OTYYESHHUS] OCHOBAHU.
[{enoun Ha )KEIE3HOAOPOKHOM TPAHCIIOPTE.
/J1a6/

J1.1
J2.1
€]

Pabora B MabIx
rpymnmax

1.15

Tema 1.5. Knaccudukarys HeopraHn4ecK1x
COEMHEHUH U UX CBOMCTBA.

JlabopatopHas padora NoS «Conu 1 UX CBOWCTBA.
Comnu kax 31eKkTpoautsl. Conu cpeHne, KUCIble U
OCHOBHbIE. XMMHUYECKHE CBOICTBA coyiel B CBETE
TEOPHUH DIIEKTPOIUTHYECCKOM JUCCOLUAIINH.
CriocoObI monydeHus coiieit. ['maponus coneiiy.
Counu Ha )KeJIe3HOI0PO’KHOM TPAHCIIOPTE.

/J1ab/

J1.1
J12.1
€]

PaGoTa B MaJbIx
rpyImmax

1.16

Tema 1.5. Knaccudukarnys HeOpraHu4eCKux
COEIMHEHUH U UX CBOMCTBA.

JlabopaTopHas padota Ne6 «OKcuIbI U UX CBOHCTBA.
ConeoOpasyrolue 1 HecoeoOpa3yoIe OKCHIBI.
OcHoBHBIE, aM(DOTEpHBIE U KHCIOTHBIE OKCHJIBL.
3aBHCHUMOCTb XapakTepa OKCHJIA OT CTEIICeHU
OKHCJICHHs 00pa3yIoIIero ero Metamia. XuMH4ecKue
cBoiicTBa okcuAoB. [lomyueHne okcuaoBy.
Hcnonb3oBaHue OKCUIOB Ha )KEJIC3HOIOPOIKHOM
TpaHCopTe.

/J1ab/

J1.1
2.1
)|

Pabora B MajbsIx
rpymnmax

1.17

Tema 1.6. Xumnueckue peakuuu. Knaccupukarms
XUMHUYECKUX peakiuil. Peakuuu coennHeHms,
paszioxeHus, 3aMmenienns, ooMmeHa. Karanurnaeckue
peakiu. OOpaTUMbIe 1 HEOOpAaTUMBIE PEAKIHH.
l'oMoreHHBIE U TeTePOTEHHBIEC PEAKIIHH.
DK30TepMHUYECKHIE U SHAOTCPMHUYCCKHUE PEAKIHH.
Temnopoii 3 dexT xumuyeckux peakuuii.
Tepmoxumudeckue ypaBHEHHS.
OKHCIUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
Crenenb okuciieHus. OKUCINUTENb U
BOCCTaHOBJICHUE. BOCCTaHOBUTEb M OKHCIICHHE.
MeTo 3NeKTPOHHOTO OanaHca Ui COCTABICHUS
YpaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX
peaxuuid. /Jlex/

J1.1
2.1
)|

AKXTHBHOE
ClIyllIaHue,
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/

JI1.1
J12.1
€|

AKTHBHOE
CIIyllIaHHE,
JIEKIHSI-
BU3YyaIM3aIIUs

1.19

Tewma 1.6.XuMudeckue peaxiim.
Jla6opaTtopHas padota Ne7 «3yueHue yciaoBui
MIPOTEKAHUS Pa3InYHbIX TUIIOB peakiuiny /J1ab/

J1.1
J12.1

Pabora B MabIx
rpymmax

1.20

Tema 1.7. MeTtanibl 1 HEMeTaJIbL.

Merasuisl. OCOGEHHOCTH CTPOEHUS aTOMOB U
KkpucTtainioB. Ou3ndeckne CBOMCTBA METAIIOB.
Knaccuguxanus MeTamioB N0 pa3InyHbIM
npu3HaKkaM. XUMAYECKHE CBOUCTBA METAJLIOB.
DJIEKTPOXUMHUYECKHUH s/l HANPSKEHUH METalIOB.
Mertamorepmusi. Q01K CIIOCOOBI MOTyYCHHS
MeTasuioB. [ToHsiTHE O MEeTaTypruy.
[Mupomeraiutyprus, THAPOMETAIUTYPTHS U
anexktTpoMetautyprust. CruiaBbl YepHbBIE U [IBETHBIE.
Mertaubl Ha KeIe3HOA0POKHOM TPAHCIIOPTE.
Mp/

JI1.1
J12.1
€)!

Pa6ora B MabIx
rpymnmax

1.21

Tema 1.7. MeTtanibl 1 HEMETaJIbL.

Hewmeramisl. OcOOEHHOCTH CTPOCHHUS aTOMOB.
Hemeranibsl — mpocThie BeliecTBa. 3aBUCHMOCTh
CBOJCTB rajIoreHOB OT UX I0JIOKEHUS B
nepuouueckoil cucrteme. OKHCIUTEbHBIC 1
BOCCTAHOBUTCJIbHBIC CBOﬁCTBa HECMCTAJIJIOB B
3aBUCUMOCTH OT UX TTOJIOKCHHS B PSY
ANEKTPOOTPHULIATEIBHOCTH.

/JIex/

JI1.1
J12.1
o1

AKTHBHOE
CIIylIaHue,
JIEKITHS-
Bu3yan1/13aum{

1.22

Tewma 1.7. MeTamiel 1 HEMETAIIHL.

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

/J1ab/

JI1.1
J12.1
€|

Pabora B MabIx
rpymmax

1.23

Tema 1.5. Bopga. PactBopsr. PacTBOpenmue.
JlabopaTopHas pabora Ne9 "Pemienue
9KCIEPUMEHTANBHBIX 3a1a4". /J1ab/

JI1.1
J12.1
€]

Pab6ora B MabIx
rpymmax

Pazngen 2. Opranuyeckasi XuMus

2.1

Tema 2.1. OCHOBHBIE TOHITHS OPTaHUYECKOI
XUMHH U TEOPHUSI CTPOCHUST OPraHNIECKUX
COEMHEHHH.

IIpenmer oprannveckoit xumuu. [Ipuponnsie,
HCKYCCTBEHHBIE U CHHTETHUYECKHE OPTaHUYECKHE
BemtecTBa. CpaBHEHHE OPraHNYECKUX BEIECTB C
Heopranuyeckumu. BanenTHocTs. XuMudeckoe
CTPOEHUE KaK MOPSA0K COETUHEHHS aTOMOB B
MOJIEKYJIBI TI0 BaJEHTHOCTU. Teopust cTpoeHust
opranuydeckux coeanHenuit A.M.bytieposa.
OCHOBHBIE TIOJIOKEHHS TEOPUN XUMUIECKOTO
cTpoeHust. M3oMepust u nzomepbl. XUMUYECKHE
(bOpMyIIBI 1 MOJIETTH MOJIEKYJI B OPTaHUYECKOM
XUMUH.

Mp/

J1.1
JI2.1
€

PaGora B MaJbIx
rpyrmmax




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/

JI1.1
J12.1
€|

AKTHBHOE
CIIyllIaHHE,
JIEKIHSI-
BU3YyaIM3aIIUs

2.3

Tema 2.2 YrneBomopoabl u X MPUPOIHEBIE
UCTOYHUKH.

AnkaHbl. AJNKaHBI: TOMOJIOTUYECKHNA PSIZT, M30MEpHs
Y HOMEHKJIATypa aJKaHOB. XUMHUYECKHE CBOWCTBA
ajKaHoOB (MeTaHa, 3TaHa): TOPEHUE, 3aMeIeHHE,
pasnosxeHue, neruapuposanue. [Ipumenenue
aJKaHOB HA OCHOBE CBOMCTB. [IpuMeHeHne ankaHOB
Ha JK€JIe3HOAOPOKHOM TPAHCIIOPTE.

/JTex/

JI1.1
J12.1
€)!

AKTHBHOE
CIIylIaHue,
JIEKITHS-
BU3YaJIM3alIUs

24

Tema 2.2 YT11€BOIOpOJIBI M UX MPUPOIHBIC
HCTOYHUKH.

AJKeHbl. DTUJIEH, ero IoJIydeHue
(merumpupoBaHUEM dTaHa, JeTOINMepU3aueit
HONUATUIICHA). [ OMOTOrHuecKui psizi, H30Mepus,
HOMEHKJIaTypa aJIKeHOB. XMMHUYECKHEe CBOHCTBA
STHJICHA: TOPEHHE, KAUECTBEHHbBIE PEaKIuU
(oOecuBeunBaHuEe OPOMHOI BOJBI U pacTBOPA
IepMaHraHaTa Kajaus), TuapaTarnus,
nonuMepusanus. [Ipumenenue sTueHa Ha OCHOBE
cBolicTB. JlueHsl U kayuyku. [loHsTHE O AMEHAX Kak
YIJIEBOIOPOIAX C JBYMS IBOMHBIMHU CBSI3SIMH.
ComnpshKkeHHbIE IUeHbl. XUMHYECKHE CBOMCTBA
Oyragmena-1,3 u n3onpeHa: oOecIBeUNBaHNE
OpPOMHOI BOJIbI U MOJTMMEPHU3ALUS B KayIyKH.
Harypanbnsblit u cunTeTHueckue kayuyku. Pe3una.
IIpuMeHeHre anKeHOB Ha )KeJIe3HOA0POKHOM
TpaHCIOPTE.

/JTex/

J1.1
JI2.1
€

AKTHBHOE
CIyIIaHue,
JIEKIIUS-
BHU3yaIN3aIus

2.5

Tema 2.2 VrieBomopobl U UX IPUPOJHbIE
HUCTOYHHKH.

Ankunbl. AuetuneH. XUMUUECKHE CBOHCTBA
alleTHICHa: TOpeHne, odecBeyMBaHe OPOMHOMN
BOJbI, IPUCOEIUHEHUI XJIOPOBOAOPOIA U
ruapartanus. [IppuMeHeHne aneTuieHa Ha OCHOBE
cBOIcTB. MexKiIaccoBasi U30MepUsl ¢ alKaJUEeHAMU.
Apensl. benzon. XuMuueckne cBoicTBa OeH301a:
TrOpeHHe, peaKuu 3aMeleHus (IaloreHUpOBaHue,
HUTpoBanue). [IpuMeneHne OeH30/1a Ha OCHOBE
cBoiicTB. IIpupogHble HCTOYHUKH YIIIEBOAOPOIOB.
IIpupoanslii ra3: cocras, IPUMEHEHUE B KAUECTBE
tormBa. Hedts. Coctas u nmepepadborka HeTH.
INeperonka neptu. Hedrenpoaykrer. I[lpumenenue
QJIKUHOB Ha XEJIE€3HOJOPOKHOM TPaHCIIOPTE.
/J1ex/

JI1.1
J2.1
€]

AKXTHBHOE
ClylIaHue,
JIEKITUS-
BU3YyaJIM3alIHs

2.6

Tewma 2.2 YrneBo1opoab! ¥ X NMPUPOIHEBIE
WCTOYHUKH.

JlaGoparophas pabora Nel0 «l3y4eHue cBoiicTB
VIJIEBOAOPOJIOB U CIIOCOOBI HX MOTYYCHUS.
/J1ab/

J1.1
J12.1
€]

Pabora B MasIx
rpymmax




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

Tema 2.3. Kucnopogocoaepxaniue opraHudecKue
COEIMHEHUS.

Anpnernnsl. [Toustue 06 anpaerugax.
Anpleruanas rpymnmna kak (yHKIHOHAIbHAS.
dopmanpaeru 1 ero CBOMCTBa: OKUCICHUE B
COOTBETCTBYIOIIYIO KUCJIOTY, BOCCTAHOBIICHUE B
COOTBETCTBYIOIUN ciupT. [lonydyeHnne anpaeruio
OKHCIICHHEM COOTBETCTBYIOIINX CIIPTOB.
[Mpumenenune popmanpaeriia Ha OCHOBE €To
cBoicTB. [IpuMeHeHne anpIeruIoB Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE.

/JIex/

J1.1
J2.1
€

AKTHBHOE
CIyIIaHue,
JIEKIIUS-
BHU3yaIN3aIus

29

Tewma 2.3. Kucnoponocoaep:xaiie opraHuuecKue
COCTMHEHMS.

KapGoHoBslie kucnotsl. [ToHsTHE 0 KAPOOHOBBIX
kucnotax. KapOokcuibHas rpymma Kak
¢byHnkunonanbHast. 'oMonornueckuit psij
MIpeebHBIX OJJHOOCHOBHBIX KApOOHOBBIX KHCJIOT.
[Tony4yeHne kapOOHOBBIX KHCIOT OKUCICHHEM
aIbAETHI0B. XUMUYECKUE CBONCTBA YKCYCHOM
KHCJIOTBI: 00LI1e CBOMCTBA C MUHEPAIbHBIMHU
KHCJIOTaMH U peakuus stepudurkanuu. [Ipumenenne
YKCYCHOM KHCIJIOTHI Ha OCHOBE CBOMCTB. Briciine
JKUPHBIE KMCIIOTHI Ha IpUMepe NMaJTbMUTHHOBOH U
creaprHOBOM. [IprMeHeHne KapOOHOBBIX KHCIIOT Ha
KeNe3HOIOPOXKHOM TPAHCIIOpTE.

/JTex/

€]

AKTHBHOE
CIyIIaHue,
JIEKIIUS-
BH3yaIn3aIus

2.10

Tema 2.3. Kucnopogocoaep:xaiiyue opraHudeckue
COEAMHEHMS.

Jlabopatopnas pabora Nel1 «KapGoHoBble
KHCIIOTBI. YKCYCHasi KUCJIOTa: CBOWCTBA,
MIPUMEHEHHUEY.

/J1a6/

J1.1
2.1
€]

PaGoTa 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 Nel2 «VriieBoibl, HX
KIaccu(UKalus U 3HaUeHUE B )KUBOH IpUpoJie U
JKM3HU 4elioBeKa. [ Iroko3a: cBOWCTBa, IPUMEHEHUE
Ha OCHOBE CBOHCTBY. [IpuMeHeHue yrieBo10B Ha
KEJIe3HOIOPOIKHOM TPAHCIIOPTE.

/J1ab/

J1.1
J2.1
€]

Pabora B MabIx
rpymmax

2.13

Tewma 2.4. AzoToconepkarnire OpraHnIecKue
coequHenus. [lonumepsl.

Awmunel. [TousTre 06 aMmuHax. AnupaTuyecKue
aMHHBI, UX KJIACCU(HUKAIII 1 HOMEHKIIATypa.
AHMINH Kak opranuueckoe ocHoBauue. [Tonyuenue
aHWIMHA U3 HUTpoOeH3o0ma. [Ipumenenue annmuHa
Ha OCHOBE CBOMCTB. AMUHOKHUCIIOTBI KaKk
amdoTtepHble T YHKIMOHATEHBIE OPTaHUIECKHE
coeMHeHusl. XMMUYECKUE CBOMCTBA aMMHOKHUCIIOT:
B3aMMO/JICHCTBHE C IIEJI0YaMH, KUCIOTAMH U IPYT C
JOpyroM (peakuus MoJIMKOHAeHcaun). [lenTuaHas
CBS3b M MOJUIIENTH L. [IpMeHeHre aMHUHOKHUCIIOT
Ha ocHOBe cBoHcTB. benku. [lepBuunas, BropuuHas,
TPETUYHAs CTPYKTYPHI O€JIKOB. XUMHUYECKHE
CBOHCTBa OETIKOB: TOpEHHE, JeHATypanus,
THIPOJIN3, LIBETHBIE peakunu. buonornueckue
¢bynxunu 6enxoB. [Tomnmepst. benku n
oJIrcaxapu bl Kak ouonosumepsl. [Ipumenenue
aMHMHOB Ha >KEJIC3HOIOPOKHOM TPAHCIIOPTE.

/JTex/

J1.1
2.1
€]

AKXTHBHOE
CIIylIaHue,
JIEKITHS-
BHU3YaJTU3aIHsI

2.14

Tema 2.4. A3zotocoaepKaliue OpraHuueCKUe
coenunenus. [Tomumepsl. JlaGopaTopHas padora
Nel3 « PactBopenue 6enikoB B Bojiey. /J1ab/

J1.1
2.1
€]

PaGoTa B MaJbIx
rpymnmnax

2.15

Tewma 2.4. AzoTocoaepikalniie OpraHuIecKue
coenunenus. [loaumepsl. JlaboparopHas pabora
Nel4 «Pemienue SKCriepIMEHTAIBHBIX 3a/1a4 Ha
HUACHTU()UKALUIO OPraHUYECKUX COCTUHEHUI».
/J1ab/

J1.1
J2.1
€]

Pabora B MaisIx
rpymmnax




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
J2.1
€]

AKTHBHOE
CIIyLIaHue,
JIEKITHS-
BHU3YaJIN3aLHs




2.17

Koncynbranus /Konc/

2.18

Koncynbranus /Kouc/

5. OHEHOYHBIE MATEPHUAJIBI JIUIS TPOBEJAEHUSA TPOMEXYTOYHOM ATTECTAIIAA

Pa3memien B NMPUJI0KEeHUH

6. YYHEBHO-METOJNYECKOE 1 TH®OPMAINIMOHHOE OBECHHEYEHUE JUCHUTIIMHBI (MAK, TIM)

6.1. Pexomenayemas autepatypa

JI1.1 Tnunka, H.JI. O0mias xumust : yuebHoe nocooue ans CITO — Mocksa: KnoPyc, 2020

6.2. Ilepeyenb pecypcoB HHGOPMALMOHHO-TeJIEKOMMYHHKANHOHHOI ceT "MHTEepHeT", HEOOXOAUMBIX /IJIsl OCBOCHHS
aucuuminabl (MK, TIM)

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

€)!

I'munka,H.JI. O6mas xumus[DnekTpoHHbIi pecypc]: yaeoHoe nocooue / H.JI. I'nmunka. —
Mocksa : KnoPyc, 2019. — 748 c.

www.BOOK.ru

6.3. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHi, HCIOJIb3YyEeMbIX IIPH OCYIIECTBJIEHUH 00pPa30BaTEJBLHOI0 NpoLecca 1o
aucuumiaude (MK, IIM), Bki1royasi nepeyeHb NPOrpaMMHOro odecrnedeHusi 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

6.3.1 [lepeyenb MporpaMMHOro odecrevyeHust

Windows XP - Omepannonnas cucrema, amir. 46107380

Anrusupyc Kaspersky Endpoint Security mis 6usneca — Pactumpennsiit Russian Edition - Autusupycras 3amuta, KOHTpaxT 469
JIBI'YIIC

Free Conference Call (cBoGoaHas muieH3us)

Zoom (cB0OOIHAS TULICH3US)

6.3.2 llepevyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

7. ONMCAHUE MATEPHAJIbHO-TEXHUYECKOM BA3bl, HEOBXOJIAUMOM JIJI51 OCYIIECTBJIEHUS
OBPA30OBATEJIBHOI'O TPOIIECCA IO JTUCHUIIJIMHE (MK, IIM)

Aynuropus Haznauenne OcHareHne
(IMpuMWXKT | Yuebnas aynuTopus AJst TPOBEACHUS 3aHATHIH Iocka aynuropnas; kommbiotep Intel(R) Core(TM) i3-3210 CPU @
CIIO) JIEKIIMOHHOTO THIIA, IPAKTHYECKUX 3aHITUH, 3.20GHz/2GB/500Gb/DVD-RWY/; monutop Acer 19; mynbTuMe1ra
AynuTopust Ne|rpynIoBEIX U HHIMBUAYAIBHBIX KOHCYnbTanuil, |mpoektop NecV300X; npoeKunoHHBIH SKpaH;

414 Kabuner
XUMHH

TEKYIIEro0 KOHTPOJIS ¥ TIPOMEKYTOYHOM
aTTeCTall|H, a TAKXKE [T CAMOCTOSTEIbHOMN
paboThI

Ta6muna «Ileproandeckasi CHCTEMa XUMHYECKUX JIEMEHTOBY; Ta0IiIa
PacTBOPUMOCTE; IIMEKTPOTEXHUUCSCKUH PSi/l HAMIPSKEHHST METAILIOB;
BBITSDKHO# mikad), cetid, mkad s peakTHBOB; HAOOPhI PEAKTHBOB;

(IMTpumMXT
CIIO)
Aynuropus Ne
414 Kabuner
XUMHAN

YdeOHas aymuTopus I TPOBEACHUS 3aHITHI
JICKIIMOHHOTO THIIA, MPAKTHUECKUX 3aHATHIA,
IPYIIOBBIX U HHIUBUIYAILHBIX KOHCYIbTAIIHIH,
TEKYIIEr0 KOHTPOJIS ¥ TIPOMEKYTOYHOM
aTTeCTall|H, a TAKXKE ISl CAMOCTOSTETbHON
padoThHI

Iocka aynuropnas; kommbtotep Intel(R) Core(TM) i3-3210 CPU @
3.20GHz/2GB/500Gb/DVD-RWY/; mouutop Acer 19; myabtumeana
npoektop NecV300X; nmpoeKIMOHHbIH 3KpaH;

Ta6muna «Ileprogudeckasi CHCTEMa XUMHYECKUX JIEMEHTOBY; Ta0IiIa
PacTBOPUMOCTE; IIMEKTPOTEXHUYCSCKUH PSI/l HAMIPSKEHHST METAILIOB;
BBITSDKHO# mikad), cerid, mkad s peakTHBOB; HAOOPhI PEAKTHBOB;

(IMpumWXKXT
CIIO)
Aynuropus Ne
414 Kabuner
XUMHAN

YueOHas aymuTopus s IPOBEACHUS 3aHATHIH
JICKIIMOHHOTO THIIA, MPAKTHUECKHUX 3aHATHIA,
IPYIIOBBIX U WHIMBUAYATbHBIX KOHCYIbTAIIUH,
TEKYIIETr0 KOHTPOJIS ¥ TIPOMEXKYTOYHOM
aTTeCTall|H, a TAKXKE [UIST CAMOCTOSTETbHON
padoThHI

Hocka aynuropHasi; kommbtotep Intel(R) Core(TM) i3-3210 CPU @
3.20GHz/2GB/500Gb/DVD-RWY/; mouutop Acer 19; myabtumeana
mpoektop NecVV300X; mpoeKIIMOHHBII SKpaH;

Ta6muna «Ileprogudeckasi CHCTEMa XUMHYECKUX JIEMEHTOBY; Ta0IHIa
PacTBOPUMOCTE; IIMEKTPOTEXHUYCSCKUH PS/I HAMIPSIKEHHST METAJLIIOB,;
BBITSDKHO# mikad), cerid, mkad s peakTHBOB; HAOOPhI PEAKTHBOB;

(IMpumWXKXT
CIIO)
Aynuropus Ne
414 Kabuner
XUMHAN

VYueOHas aymuTopus s MPOBEACHUS 3aHATHIH
JICKIIMOHHOTO THIIA, MPAKTHUECKHUX 3aHATHIA,
IPYIIMOBBIX U WHIMBUAYATbHBIX KOHCYIbTAIUH,
TEKYIIEr0 KOHTPOJIS ¥ TIPOMEXKYTOYHOM
aTTECTAll|H, a TAKXKE [UIST CAMOCTOSTEIbHON
padoThHI

Hocka aynuropHasi; kommbtotep Intel(R) Core(TM) i3-3210 CPU @
3.20GHz/2GB/500Gb/DVD-RWY/; monutop Acer 19; myabtumeana
mpoektop NecV300X; mpoeKIIMOHHBII SKpaH;

Ta6muna «Ileprogudeckasi CHCTEMa XMMHUYECKUX JIEMEHTOBY; Tabuia
PacTBOPUMOCTE; IIMEKTPOTEXHUYCSCKUH PSI/l HAMIPSIKEHUST METAILIOB;
BBITSDKHO# mikad), cerid, mkad s peakTHBOB; HAOOPhI PEAKTHBOB;

(Ipum KT
CIIO)
Aynuropus Ne
414 Kabuner
XUMHI

VYuebHas aynuTopus A1 IPOBEACHUS 3aHATHH
JICKLIMOHHOTO THIIA, IPAKTUYECKUX 3aHATHH,
IPYIIOBBIX U UHIUBUYAJIbHBIX KOHCYIbTAIHM,
TEKYLIEro KOHTPOJIL ¥ IPOMEXKYTOUHOM
aTTEeCTALUM, a TAKKe 17 CAMOCTOSTEIbHON
padoThHI

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

Tabsuua «Ileproanyeckas cucreMa XUMHYECKHX 3JIEMEHTOBY; TaOIHIa
pacTBOPUMOCTEH; IIMEKTPOTEXHUUCSCKUH Psil HAIIPSHKEHHST METAIUIOB;
BBITSDKHOM mKad, celid, mkad st peakTHBOB; HA0OPHI PEaKTHBOB;

8. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIINXCA IO OCBOEHUIO JUCHUTIJIMHBI (MK, ITM)




Jlexuust. [Tocemenune n akTuBHAs paboTa CTYICHTA Ha JIEKLHH T03BOJIIET C(HOPMHUPOBATH OAa30BbIE TEOPETUUECKHE MTOHATHS 110
JTUCLUIUIMHE, OBJIAETh O0IIEH JOrMKOM NOCTPOCHUS JUCIUIUINHBI, YCBOUTH 3aKOHOMEPHOCTH M TeHJEHLIMH, KOTOPbIE PaCKPbIBAIOTCS
B JaHHOH AucuuIuinHe. [Ipy 9ToM CTyIeHTy peKoMeHyeTcs OBITh JOCTATOYHO BHUMATEILHBIM Ha JIEKIMH, CTPEMHUTHCSI K HOHIMAaHHIO
OCHOBHBIX IOJIOKEHHUH JIEKIIUH, & TIPH OIPEIeJIEHHBIX TPYJHOCTSX U BOIIPOCAaX, CBOEBPEMEHHO 00paIliaThCsl K NPEnoaBaTellto 3a
HOSICHSHHUSIMH, YTOUHEHHSIMU TN TIPH IMCKYCCHOHHOCTH paccMaTpHBaeMbIX BOpocoB. PaGoTa




HaJl MaTepUalaMH JICKIIMY BO BHEAyJUTOPHOE BpeMsl IIpeinonaraeT 0ojee riry0oKoe pacCMOTPEHHE BOIIPOCOB TEMBI C YUETOM TOIO,
YTO Ha JIEKLHH HEBO3MOYKHO IIOJHO OCBETUTH BCE BONPOCH TeMBI. It IITyOO0KOi MpopabOTKH TEMBI CTYIEHT JOJKEH:

a) BHUMATEJILHO [IPOYUTATh JIEKIHIO (BO3MOXKHO HECKOJIBKO Pa3);

0) paccMOTpETh BOMPOCHI TEMBI WIIM MPOOJIEMBI T10 MMEIOIIEHCS YUeOHOM, Y4eOHO-METOIMUECKOM JINTepaType, 03HAKOMHUTHCS C
HOAXO/aMH 110 JaHHOH TeMe, KOTOpbIe CYIIECTBYIOT B COBPEMEHHOM Hay4HOU JIUTepaType (II0CMOTPETh MOHOTpaduu, CTaTbU B
JKypHaJlax, Te3UCHl HAyYHBIX JOKJIAJIOB ¥ BBICTYIJICHHUH).

H3ydas TeMy B TEOPETHYECKOM ACIEKTE, CTYJEHT MOXKET I10JIb30BaThCs KaK JINTepaTypoi OUONINOTEKH YHUBEPCUTETA, TaK U
UCIIOIb30BATh JJIEKTPOHHbIE M VIHTepHET-pecypCEhl.

Jla6opaTopHoe 3anstue. ITocemenue u padora cTyAeHTa Ha Ja0OPATOPHOM 3aHATHUU [IO3BOJISIET B IIPOLIECCE BHINOIHEHUS
9KCIIEPUMEHTA, HAOMIOCHUSI WK OTIBITA U €T0 MOCIEAYIONIET0 KOIIEKTUBHOTO 00CYKICHUS PE3YIbTaTOB IIIy0)Ke YCBOUTH
TEOPETUYECKUE IOJIOKEHNUS], CHOPMHUPOBATH OTJEIbHBIE IPAKTUYECKUE YMEHUS U HABBIKY, HAYYUThCS IPABUIIHO OOOCHOBBIBATh
METO/IVKY BBIITOJIHEHHS PacyeTOB, YETKO U MOCIEA0BATENHHO IPOBOAUTE ACHCTBHS B PAacueThl, GOPMYIUPOBATH BEIBOJBI U
npeioxeHus. PaboTta Ha 1a60paTOpHOM 3aHATUU JJa€T BO3MOXKHOCTb CTY/I€HTY BCECTOPOHHE U3YUUTh JUCHUIUIMHY U IOJATOTOBUTHCS
JUISL CAMOCTOATENBHON paboThl. B mporiecce BEIMONMHEHNS ayJUTOPHBIX MPAKTHIECKUX PadOT CTYIAEHT IIOATBEPKAAET OTyIeHHEIE
3HAHHMS, YMCHHS M HABBIKH.

IpakTuyeckoe 3ansaTue. [Ipu MOAroTOBKE K MPaKTHYECKUM 3aHIATHAM CTYJCHTaM PEKOMEHIYETCSI BHUMATEIEHO 03HAKOMHTBCS C
TEeMaTHKOM IPaKTUYECKOT0 3aHSTHUs, IPOUYECTh KOHCIIEKT JIEKIUHU 110 TeME, U3yIUTh PEKOMEH/I0BAaHHYIO JINTEPATYpPy, COCTaBUTh
KpaTKUH IJTaH OTBETA Ha KaXKBIH BOIPOC MIPAKTHIECKOTO 3aHITHSI, IPOBEPHUTH CBOW 3HAHUSI, OTBEYAsl HA BOMPOCHI JUIS CAMOIIPOBEPKH,
€CIIH BCTPETATCS] HE3HAKOMBIE TEPMUHBI, 003aTETIEHO 00OPATUTHCS K CIIOBApIO M 3a(DMKCUPOBATH UX B TETPAIH.

IIpoBenenue yueOHOro mpouecca MoXeT ObITh OPraHU30BaHo ¢ ucoib3oBanueM DMOC yHuBepcuteTa u B LU(POBOi cpesie (TPYIIb
B COI[HAJTIbHBIX CETAX, HJICKTPOHHAS [T0YTA, BUACOCBS3b U JIp. IIaThopMbl). YueOHbIe 3auaTus ¢ npumenenueM JJOT mpoxoasr B
COOTBETCTBUU C YTBEPXKICHHBIM paciucaHueM. Tekymuili KOHTPOJIb U IPOMEXKYTOUHAs aTTeCTalHs 00y4aroXCs IPOBOJUTCS C
npumenennem J[OT.




I[MPUJIOXEHMUE 1

OIEHOYHBIE MATEPHAJIbBI

Ilo mucuuiuimae «XuMus»
utst cneranbHocTh «27.02.03 ABTOMATHKA U TEIEMEXaHUKa Ha TPAHCTIOPTE (MKEIE3HOA0POKHOM
TPaHCIIOPTE)»

CocraButens: npenogasarens, C.B. Mankosa



1. Onucanue nokaszareje, KpuTepreB M MIKAJ OLIEHNBAHUSA Pe3yJbTaTOB.

1.1. Tloka3aTenu u KpUTEPUH OLIECHUBAHUS PE3YJIbTATOB.

OOBEKT OLIEHKHU

YpoBHH c(HOPMHUPOBAHHOCTH Kpurepuit onenuBanus
pe3ynbTaTOB pe3yJIbTaTOB O0YUYCHHUS

OO6yuarommiics

Huskuii ypoBeHb
[ToporoBslii ypoBeHb
I1oBbIIEHHBIN YPOBEHB
Bricokuii ypoBeHb

YpoBeHb pe3ynbTaTOB

o0ydeHus

HE HUKE IIOPOTroBOro

1.2. IlIxanbl OLleHWBAaHUA PE3YIBTATOB MPH cave quddepeHIpOBaHHOrO 3a4eTa.

JloCTUTHYTBIN
YPOBEHb

pe3yibTara
oOy4deHus

XapakTepucTuka ypoBHSI cOPMUPOBAHHOCTH
pe3yJIbTaToB

[IIxana orteHnBanus

Huzknii
YpOBEHb

OO6yuaromuiicst:

-00HapyXUJI IPoOEIIbl B 3HAHUSAX OCHOBHOTO
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 0NOJHUTENBHBIX 3aHATUN IO COOTBETCTBYIOLIEH
JUCLHUIIINHE.

Heynosnersopurensn
0

[Toporossrit
YPOBEHB

OO6yuarommuiics:

-00Hapy>KUJI 3HaHUE OCHOBHOT'O Yy4€OHO-ITPOrPaMMHOIO
MaTepuaia B 00b€Me, He0OXOMMOM IS JallbHEHIIeH
y4aeOHOM U TIpeacTosiel Tpo(ecCHOHATBEHOMN A TEIbHOCTH;

-CIIPABJISIETCS C BBIIIOJIHEHUEM 3a/IaHUM, 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 o0yiafjaeT HeoOXOIUMBIMHU 3HAHUSAMU JUTSI 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 paboyueit
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 podecCHOHaTBEHOM
NeSITETTbHOCTH.

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 IIOHATUIN 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 OOyuaronmiics
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 npernoaaBareiemM IIPH €ro KOHCYJIbTaTUBHON
06PA3LOM HX BMeECTe C 00pa3loM | KOHCYJIbTaTUBHON 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 CaMOCTOSITEIILHOE CaMOCTOSITEIILHOE
oOyuatomierocs JNEMOHCTPUPYET | 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. npernojaBaTeyieM. | 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. [lepevyeHb BOMPOCOB U 32/1a4 K JIa0OPATOPHBIM 3aHATHAM, AuddepeHHpoBaHHOMY 3aueTy (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?

YTo Ha3bIBAIOT AUCIICPCHBIMU CUCTEMaMH, KJIACCH(DUKAIHS IUCICPCHBIX CUCTEM?

Yro Takoe cMeCH, KOMIIOHEHThI cMecH?

Noook~whPE

JlaboparopHas pabota Ne2
Tema: «DnekTponuTHUECKAs UCCOIUAIUS. MeXaHU3MBbI TUCCOITUAIIIY JIJIST BEIIECTB C
Pa3IMYHBIMU TUTIAMU CBsI3H. OCHOBHBIE TIOJIOKEHUSI TEOPUH JEKTPOIUTUYECKON TUCCOLIUALIUNY.
1. Jlate ompeneneHre HOHHO-OOMEHHBIM PEaAKITUsIM.
2. CdopmynupoBath OCHOBHbIE MoJokeHUst TO/I.
3. JlaTte ompejencHue HOHY.
4. TlepeyncnuTh yCIOBHSI MPOTEKAHHS HOHHO-OOMEHHBIX PEaKIUil 10 KOHIIA.
5. Uto Takoe 3IEKTPOIUTH M HEJICKTPOIHTEHIL.

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 3JIEKTPOJIUTHL, UX KJIacCU(UKALKA [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 cBorctBa. Conu Kak 37aeKTpoauThl. 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 TUIIBI 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 OKCUIBI. 3aBUCUMOCTh XapaKTepa OKCH/Ia OT CTENIEHU 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, IIPUBECTU IPUMEPBI.
C yem pearupyroT aM(pOTEpHBIE OKCUJIBI, TPUBECTH IPUMEPHI.

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

NoookrwhPE

Yro Takoe XMMUYECKHE PEAKLIUU.

Ha3zoBwure ycioBust mpoTeKaHus peakiuii 10 KOHIIA.

Yro Takoe oOpaTUMble U HEOOpATUMBbIE PEAKLIUU.

Yro Takoe SK30TEPMUIECKHE M SHIAOTCPMHUUCCKUE PEAKITHH.

Yo Takoe CKOPOCTh XMMUYECKUX PEaKIHii.
Cdopmynuposats npuniun Jle Hlatense.

Cdhopmynuposats 3akoH Bant ['odda.

JIaGoparopHas paboTta Ne8
Tema: «Ilonyuenue, coOupanue u 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 HeMeTalsTM4ecKre CBOMCTBA 110 TPYIIIE CBEPXY BHU3 U 10 TIEPUOTY 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

YTto 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 NPEACTbHBIMA 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 J1s1 AJIKAHOB, 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 TPYIINa BXOAUT C COCTAB AJIbJICTHUI0B, KaKasi B COCTaB KHCIIOT?
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 BCTYMAIOT albJIeTUIbl B KAPOOHOBBIE KUCIOTHI?

KaxkoBa dopmyna dhopmanmnaa? 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 OEJIKOBOIM MOJIEKYIIbI, TAWTE UM OTPEICTICHUSI.
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 OTHOCHUTCS 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
YTto Takoe aMHUHBI

Uro Takoe nmepBUYHBIE 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. Hammcath GOPMYIIBI HUTPOTPYIIIIBI, CYIb(OTPYIIEI, aMAHOTPYIIIIHI.
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. dopmyna 3THIIEHA alleTUIIEHA, 3TaHOJIa, MypPaBbUHOW KHCIIOThI

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 albIACTUIbI

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 @MHUHOKHUCIIOT:

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 nomnyuuTs 2,6 — TUMETHII-TENTaH , UCIIOJNIb3Ys 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

- Hamucatpe ¢popMynbl coeIMHEHUI:

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. YeMy paBHa NPOLEHTHAsS
KOHLEHTpaLs 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(OpMHUAT)

- 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,
N4, QHGMGHT, ATOMBI KOTOPOI'0O UMCIOT B TPCTHEM JJICKTPOHHOM CJIOC ABa OJICKTPOHA, - 3TO

1) Mg 2) Pb 3)Se

4) Cr.

No5. OKUCTHUTENBHO - BOCCTAHOBHUTEIILHASI PEAKIUS TPOM30MICT MEXK/TY BEIICCTBAMU

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
JHEPreTUYECKOM 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) prop

Ne9
Pacnomnosxute 31eMeHThI B MOopsAAKE YCHIICHUA UX MCTAJNIMYCCKUX CBOMICTB:
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 NMOopAAKE YBCIIMYCHUA 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 MEKTY (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-(|?-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 OATBbHOW CHCTEMOM M CUCTEMOW OIIEHWBAHUS 1O PE3ysbTaTaM TECTUPOBAHUS
YCTaHaBJIMBACTCS IOCPEICTBOM CIICTYIOLIECH TaOIUIIbL:

O6beKT [Tokazarenu YpoBeHb
OLEHKH OLICHUBAHHUS OnecHka pe3yJIbTaToOB
pEe3yIbTaTOB OOYUCHHS o0ydeHus
60 6ayutoB 1 MeHee | «HeymoBIETBOPUTEILHOY Huskuii ypoBeHb
O6yuatomuiics 74 — 61 OamioB «Y TOBJIETBOPUTEIHHO) IloporoBelii ypOBEHb
84 — 77 6annoB «XOpOIIO» IloBEIIICHHEIN YPOBEHD
100 — 85 Gamnos «OTINYIHO Bricokuii ypoBeHb

4. Ounenka orsera 00y4aromerocsi Ha BONpockl 1 3agaqy 1uddepeHunpoBaHHOrO 3a4eTa.

4.1. Ouenka oTBeTa 00yJarOIIerocs Ha BOMPOCH! U 331349y TuddepeHIIMPOBaHHOTO 3a49eTa.

ConeprkaHue MKaJIbl OLICHUBAHUS
D1eMEHTEI HeynosnerBopuren | Y 0BIETBOPUTEILH
A p a p Xopouio OTnn4HO
OLIEHMBaHUS BbHO o
He 3aureno 3a4TeHo 3aureHo 3auTeHo
CooTBeTCTBUE
OTBETOB ITomHOC
3HaunTEIbLHEBIE He3naunrtenbHnie ITomHoe
dbopMyIupoOBKaM | HECOOTBETCTBHUE IO
MOTPEITHOCTH MOTPEITHOCTH COOTBETCTBUE
BOITPOCOB BCEM BOIIPOCaM
(3amanmii)
Crpykrypa,
MOCJIEIOBATEIBLHO
CTb U JIOTHKa
CooTBeTCTBHE
OTBeTa. YMEHHE ITonHoe 3HaUNUTEIBLHOE HesnauurensHoe
KPUTEPUIO TIPH
YETKO, ITOHSITHO, HECOOTBETCTBUE HECOOTBETCTBHE HECOOTBETCTBHE
IPaMOTHO U KPUTEPHUIO KPUTEPHIO KPUTEPHUIO OTBCTC Ha BCC
P PHTCEPHIO. PHTEP PHTEP BOIIPOCHI.
¢BOOOIHO
HA3JIaraTh CBOU
MBICIIA
HMmerot MecTo
CYIIIECTBEHHBIE Nmerot mecTo
MyLIEHNS HECYIECTBEHHEIE
3HaHue yrym ym [Tomuoe
[TonHoe He3HaHUE (He3HaHMe YOYIIEHUsT H
HOPMATHUBHBIX, N N COOTBETCTBHE
HOPMAaTUBHOU U OoJIBIIEH YaCTH U3 HE3HaHUE
MIPaBOBBIX N JTaHHOMY
MPaBOBOIl 0a3bI U JIOKYMEHTOB 1 OTIIEIBHBIX
JIOKyMEHTOB H N N KPUTEPHIO
. cHenualIbHON crienuaJIbHON (€TMHUYHBIX )
CIIeNUaJILHOM OTBETOB Ha BCE
JTUTEPATYPHI JUTEPATYPHI 110 paboT U3 uncna
JTUTEPATYPHI . BOIIPOCHI.
Ha3BaHMUIO, 00s13aTeNIbHOII
COJIEPKAHUIO U JUTEPATYPHI.
T.J.).
ITomaOC
VYMmenune COOTBETCTBHUEC
SI3LIBATh aHHOM
yB YMeHue cBsA3aTh YMeHue cBsA3aTh ! y
TEOPHUIO C YMenue cBsizaTh KPUTEPUIO.
o BOIIPOCHI TEOPUHU U | BOMPOCHI TEOPUHU
MPAKTUKOM, TEOPHIO C Croco6HOCTD
o MIPAKTUKH Y TIPAKTHUKH B
B TOM 4YHCJIE B MIPAKTUKOHN pabOTHI UHTETPUPOBATH
MIPOSIBIISIETCS OCHOBHOM
o0JacTu HE TIPOSIBIISETCSI. 3HAHUS U
penaxo. MIPOSIBIISIETCSL.
npodeccnoHanbH MPUBJIEKATDH
ol paboTHI CBEICHUS U3
pa3ITUYHBIX




HAy4YHBIX cdep

KauecTBO 0TBETOB
Ha
JIOTIOJTHHUTEIIbHEIE
BOITPOCHI

Ha Bce
JIOTIOJTHUTEIIbHEIE
BOITPOCHI
MpenoiaBaress
JTaHbI HCBEPHBIC
OTBETEHI.

OTBeTH Ha
OOJIBIIYIO YaCTh
JIOTOJIHUTEIBHEIX
BOIIPOCOB
MIPEno/1aBaTelIs
JIaHbI HEBEPHO.

1. Jlansl
HEMOJIHbIE OTBETHI
Ha
JIOTIOTHUTEIIbHBIE
BOIIPOCHI
npernoaaBaTe’s.
2. Jlan onuH
HEBEPHBIN OTBET
Ha
JIOTIOTHUTEIIbHBIE
BOIIPOCHI
npernoaaBaTe’s.

JlaHbl BepHbIE
OTBETHI HA BCE
JOTIOTHUTEIIbHBIE
BOIIPOCHI
pernoaaBarers.






