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CTpykTypa u coaepkaHue TUCHMILTHHbI
1. HSHI/I " 3a1a91 JUCHUIINIMHBI OCBOCHUA OUCITUITIINHBI

N3ydeHne nTUCHUIUIMHBI « XMMUS HAIIPABIECHO HA JOCTH)KEHUE CIIEAYIOIIUX LEIeH:

- pa3BUTHE W YIIyOJCHHE 3HAHWA XUMHYECKHX 3aKOHOB M TEOPH, OOIMX 3aKOHOMEPHOCTEH
IPOTEKAaHUSI XMUMHUYECKHUX IPOLECCOB M HM3MEHEHMs CBOWCTB IPOCTBIX BELIECTB M UX COCAUHEHHUH Kak
COCTaBHOM YaCTH XUMHUYECKUX 3HAHUH CTYAEHTOB, HEOOXOMMBIX B IIPOLIECCE OCBOCHHS Mpodeccuu;

- (opmMHpOBaHUE OCO3HAHHOW HEOOXOAWMOCTH NMPUOOPETEHHS XUMHYECKHX 3HAHWW MPHU pEIICHHH
3aa4 Npo(ecCHOHAIBHOTO XapaKTepa, IpU CO3JaHUU SKOJIOTHYECKH U XUMUYECKH O€30I1aCHbIX TEXHOIOTUH;

- co3maHue  (QyHAAMEHTaJbHOW  €CTECTBEHHOHAy4YHOW  0a3bl  3HaHWM Ui OBJIAJCHHS
npoQeccuoHaNbHBIMU AUCHUIIIMHAMY;

- (opMupoBaHME HaBBIKOB pPAa0OTBI B XHMHYECKOW J1abOpaTopuy, NpPOBEIEHHs HAyYHOTO
UCCJIEJOBAHMUS, AHAJIN3A PE3YIbTATOB IKCIIEPUMEHTA.

OcHOBHBIE 331241 U3YyYCHUS JUCLHUIUTUHBI « XUMUS»:

- U3yYEHUE OCHOBHBIX 3aKOHOMEpPHOCTEH MpPOTEKaHUS XHMHUYECKUX IPOLIECCOB Ha OCHOBE
XUMHUYECKHUX 3aKOHOB U TEOPHIL;

- U3Y4YEHHE CTPOCHMS BEIECTBA, YCTAHOBJIEHUE 3aKOHOMEPHOCTEH HM3MEHEHHsS HUX CBOHCTB B
3aBUCHUMOCTH OT CTPOEHUS U CTPYKTYPBI;

- U3yYEHHE XUMHUYECKHUX CBOMCTB MPOCTBIX BELLECTB U UX COCAMHEHUM;

- (opMupoBaHHE yMEHUH TPOBOAWUTH XHMHYECKHE WCCIEJAOBAHUSA, OCYILECTBISATh AaHAJIH3
NOJYYEHHBIX pE3yJIbTaTOB M HCIOJIB30BaTh IOJyYEHHbIE XHMHUYECKHE 3HaHUS B IMPOo(decCHOHATBHON
NeSITeTbHOCTH;

- (hpopMupoBaHME HaBBIKOB O€30I1aCHOM pabOTHI C XUMHUECKUMH BEILIECTBAMH 1 MaTEPHUAIaMH, a TAKXKeE
C XMMHUYECKOM MOCYJION U anmaparypoil.

2. Mecrto mucuuruiaasl B ctpykrype OITOIT BO

JuctmnnmHa «XuMus» BXOJIUT B 00s3aTenbHy0 yacTh bioka 1 guctuminH yuyeOHOro IutaHa 1o
HanpaBieHUsIM 1moAroToBku 05.03.06 DKonorust U MPHUPOIONONH30BAHUE W TIO3BOJSIET CPOPMHUPOBATH Y
CTYIICHTOB KOMHCTCHHI/II;'I B O6JIaCTI/I 6330BBIX TeOpeTI/I‘IeCKI/IX 3HaHPII>'I XHUMHH, BKIHOYAOIOIUX OCHOBHBIC
3aKOHBI, ITIOHATHA U SaKOHOMepHOCTI/I B IMTIOBCACHUU U CBOfICTBaX XUMHWUYCCKUX BCIIICCTB U DJICMCHTOB.

ConepmaHHe JOUCIHTUIIIINHBI ABJISACTCS JIOTUYCCKUM HpOI[OJ'DKCHI/IeM IKOJIBHOT'O Kypca JUCIIUIIIINH
«Xumus», «Duzukay, «Maremartvkay W CIY>KAT OCHOBOM [IJIi OCBOGHHUS JAMCHMIUIMH «DKOJOTHS»,
«MarepuanoBezeHue», «be30MacHOCTh KU3HEAEATENbHOCTHY, «TEeXHOIOrn4ecKoe MPOEKTUPOBAHUEY,
MPOBEJCHMSI HAYYHO-UCCIIENIOBATEILCKUX PpadoT, MPOXOXKACHHS yuyeOHOH, TIPOWM3BOJCTBEHHOW W
MPEAIUTIIIOMHON MTPAKTHK.
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3. Kommnerenuun obyuatonierocsi, opMupyemble B pe3ysbTaTe OCBOSHHS JUCIUTTNHBI

Ko n HaumeHoBanue
KOMIIETEHIINHN

MuaukaTopbl JOCTUXKCHUN
KOMIIETEHIINH (10 PeaTn3yeMOn
JHCIUILINHE)

IIepeyeHp MIaHUPYEMBIX
pe3ynbTaToB

OIIK-1. CiocoGeH mpuMeHSTh

0a30BBIC 3HAHUS

(byHIaMEHTATbHBIX Pa3JeioB
HayK O 3eMJie, eCTECTBEHHO-
HAYYHOTO U MaTeMaTHYECKOTr0
LIUKJIOB IIpU pCIICHHUHU 3a/1a4 B

00J1acTu J3KOJIOTMH
[PUPOAOTIOIH30BAHUS

u

OIIK-1.1. 3naTh: 6a30BBIC 3aKOHBI U
MTOHSATHUS byHIaMEeHTaTbHBIX
pasienoB HayK 0 3emie,
€CTeCTBEHHOHAYYHOTO 171
MaTeMaTHIECKOTO LIUKIIOB.
OIIK-1.2. VYmerb: UCHONIB30BaTh
OCHOBHBIE 3aKOHB]
(yHIaMEHTAIBHBIX PA3/IEJIOB HAYK O
3emiie JUISL pelieHus
podhecCHoHaIbHBIX 3a1a4 B
obusacTu HKOJIOTUU u
[PUPOAONOTIH30BAHUSI.

OIIK-1.3. Bnagets:  3HaHUSAMHU
(yHIaMEHTABHBIX PA3JeNIOB HAayK
€CTECTBEHHO-HAYYHOTO 171
MaTeMaTHYECKOT0  IUKJIOB  JUIA
pemieHuss  3agad B oOmacTy
PKOJIOTMH, OXPaHbl OKpY>Karomle
CpeIsl ¥ TPUPOIOIOJIL30BAHUS;
BBISIBIISICT OOIIME 3aKOHOMEPHOCTH
pa3BUTHUSl  OKpYXalolled  Cpesbl,
COBpEMEHHBIC IKOJIOTUYECKUE
poOIeMbI po0JIeMBI
paIMOHaIBLHOTO
[PUPOAONIOTH30BAHUS

u

3HaeT: 0a30Bble 3aKOHBl U HOHATHUS
(GyHIaMEHTaIbHBIX Pa3AeioB HayK O
3emile, €CTECTBEHHO-HAyYHOTO U
MaTeMaTH4eCcKOro LIUKIOB.

YMeeT:  HMCHOJNB30BaTb  OCHOBHBIE
3aKOHBI (DYHJIaMECHTAIBHBIX Pa3/eiioB
Hayk O 3emje i  pelieHUs
npodeccuoHaNbHBIX 3a/1a4 B 001acTH
OKOJIOTMHW U IPUPOAOIIOJIL30BAHUA.
Biageer: 3HAHUSAMU
(yHIAMEHTAIbHBIX Ppa3eiioB HayK
€CTECTBEHHO-Hay4YHOT'O u
MaTeMaTH4ecKoro  IMKIOB IS
peleHus 3agad B 0071aCTH HKOJIOTUH,
OXpaHbl OKpYXarollel cpeabl U
[IPUPOJIOTIOIb30BAHMS; BBISIBIISET|
o0Ie 3aKOHOMEPHOCTH pa3BUTUS
OKpY>KaloIllle Ccpelibl, COBPEMEHHBIE
DKOJIOTHYECKUE poOIeMBI "
poOIeMBbI palroHaIbHOTO
[IPUPOAONOIH30BAHUS
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4. CTpyKTypa U cojiepKaHUe TUCIUTITUHBI

4.1 O6beM y4eOHOM TUCITUIUIMHBI U BUBI Y4eOHOH paboThI

Bun yaeOHO# paboThI O0beM gacoB (3ad. e.)
Ounas Ou4HO 3aoyHas
¢opma 3a04Has dbopma
dbopma
OO0mas yueOHas Harpy3Ka (BCero) 144 (4 - 144 (4 3au.
3au.e]) en)
OO0s13aTenbHast KOHTaKTHasE paboTa (BCero) B TOM YHCIIE: 85 - 12
Jlexium 34 - 4
CeMHHapCKUE 3aHATUS - - -
[IpakTrueckue 3aHATUS 34 - 4
JlaGopaTopHbie pabOTHI 17 - 4
KypcoBast pabota (KypcoBoii IPOEKT) - - -
Jlpyrue GpopMbl 1 METOJBI OpraHU3aAH 00Pa30BATEIBHOTO
nporecca (pacuemno-epaghuueckue pabomel,
WHIMBUAYJIbHBIC 3QIaHUS U 11.71.)
CaMocTosiTennbHas paboTa cTyeHTa (BCero) 59 - 132
dopma arrectanuu 9K3aMeH - 9K3aMeH

4.2 ConeprkaHue paszieioB AUCIUTUTHHbI

Beseoenue

Hayunble MeToAbl MO3HAHMS BEMIECTB M XMMUYECKUX SBICHHUUA. Poib SKcniepuMeHTa W TEOpUH B
xuMuH. MoJIeTupoBaHre XUMHUECKUX TPOIIECCOB.

Pazoen 1 Obwan u neopzanuyeckas Xumus

Tema 1.1 Ocnosénvie nonamus u 3aKOHbL XUMUU

OcHoenvie nonwamusa xumuu. BemectBo. AToMm. Monekyna. XUMUYECKUIM 3JIEMEHT. AJUIOTPOMMSL.
[Ipocteie u cnoxHble BeulecTBa. KauecTBEHHBIN M KOJIMYECTBEHHbIN COCTAB BEIIECTB. XUMUYECKUE 3HAKU
1 Gopmynel. OTHOCHUTENBHBIE ATOMHAS U MOJIEKYJISipHAst Macchl. KommdecTBo BeliecTna.

OcHnognvie 3axonsl xumuy. CTEXMOMETpHsL. 3aKOH COXPAHEHHSI MaCcChl BELIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTB MOJIEKYJISIPHOM CTPYKTYphI. 3aKOH ABOTaJpo U CIEACTBUS UX HETO.

PacueTHble 3a1aun Ha HAXOXKAEHUE OTHOCUTEIBHON MOJIEKYJISIPHON MacChl, ONpeieIeHEe MacCOBOM
JIOJIM XUMUYECKHUX JIEMEHTOB B CJIOKHOM BELIECTBE.

Tema 1.2 Ilepuoouueckuii 3akon u Ilepuoouueckan cucmema Xumuueckux 3,1eMeHmMog

J.H. Menoeneesa, cmpoenue amoma

Ilepuoouueckuii 3axon /. 1. Menoeneesa. Otkpoitue JI.11. MenneneeBbim [leproanaeckoro 3akoHa.
[Tepnoanueckuii 3akon B popmynuposke .M. Menneneesa.

[leproamueckas TabIuIa XUMUIECKUX DJIEMEHTOB - Tpadudeckoe OTOOpaKeHHe MEPHOANIECKOTO
3akoHa. CTpykTypa TNEpHOAMYECKON TaONMIBI: Tepuoabl (Maimbie W OOJbIKe), TPynmbl (TJaBHAS W
nmoboyHas).

Cmpoenue amoma u nepuooudeckuu 3axon /[.M. Menoeneeéa. ATom - cioxHas vactuua. Snpo
(IpOTOHBI U HEUTPOHBI) U IIEKTPOHHASI 0000uKa. M30T0ombl. CTpoeHUe 3JIEKTPOHHBIX 000J0YEK aTOMOB
AJIEMEHTOB MalbIX NepruooB. OCOOEHHOCTH CTPOEHHUSI D3JEKTPOHHBIX O00JIOYEK aTOMOB 3JIEMEHTOB
00JIBIINX NEPUOAOB (MIEPEXOIHBIX 31eMeHTOB). [loHsTHE 00 OpOUTaANX. S-, p- ¥ d- OpOUTANIN. DIEKTPOHHbIE
KOH(UTYpaLuy aTOMOB XUMUYECKUX JIEMEHTOB.

CoBpemeHHass (OpMYIHPOBKA MEPUOJUYECKOTO 3aKOHA. 3HAUYEHUE MEPHOAMYECKOTO 3aKOHA U
MIEPUOINYECKON CHCTEMBI XUMHUYECKHX d1eMeHTOB [I.J. MenzaeneeBa Uil pa3BUTHs HAyKW W IIOHUMAaHHUS



XUMHUYECKON KapTUHBI MUpA.

Tema 1.3 Xumuueckan ceéa3b u cmpoeHue MoieKy

Honnas xumuueckas césa3b. KatnoHsl, uX 00pa3oBaHUE U3 aTOMOB B PE3YJIbTaTe MPOLIECCa OKUCIICHUS.
AHUMOHBI, X 00pa3oBaHHE M3 aTOMOB B pe3yJbTaTe Mpoliecca BOCCTaHOBIEHUs. MloHHas CBs3b, KaK CBS3b
MEXy KaTHOHaMHU W aHHOHAMHM 32 CYET 3JIEKTPOCTATUYEeCKOTo mpuTsbkeHus. Kiaccudukanus MOHOB: 10
COCTaBy, 3HaKy 3apsjia, HAIMYHMIO TUApPATHOH oOomouku. MoHHbIe KpucTaummdeckue pemeTku. CBoiicTBa
BELIECTB C MOHHBIM THUIIOM KPUCTAJITIMYECKON PELIETKH.

Kosanenmnas xumuueckas cesa3b. MexaHu3M 00pa30BaHUsl KOBAIGHTHOH CBA3M (OOMEHHBIH H
JOHOPHO-AaKIENTOPHBIN). DNEeKTPOOTPHLATENILHOCTh. KOBaJleHTHBIE TMONSpHAs M HEHOJSpHAs CBS3H.
KpaTHOCTh KOBaJIEeHTHOH CBsI3U. MOJIEKyIIsIpHBIE U aTOMHBIE KpUCTAJUINYECKUE pereTkr. CBOWCTBA BEILIECTB
C MOJICKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMH.

Memannuueckas ceésa3p. MeTajunueckasl KpUCTAJUIMYECKasl pellleTKa U MeTaJuIMuecKasi XUMHUUYecKast
cBsi3b. PU3NUECKHE CBOWCTBA METAJLJIOB.

Aepecamnvie cocmosanus eewecms u 000poOHas c6:3b. TBeproe, KHUIKOE U ra3000pa3HOe COCTOSHUS
BewectB. [lepexos BeniecTBa U3 OJAHOTO arperaTHOTO COCTOSIHUA B ipyroe. BoopogHas cBA3b.

Yucmoie gewyecmsea u cmecu. [lonsiTue 0 cMecu BewlecTB. ['OMOT€HHbIE U TE€TEPOreHHbIE CMECH.
CocraB cMmeceil: 00beMHast U MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCOBast 10JIsl IPUMECEH.

Hucnepchule cucmemul. IlonsiTue o nucnepcHoi cucreMe. Jlucnepcnas asza u ucriepcuoHHas cpena.
Knaccudukanus nucriepcHbeix cucteM. [IoHATHE 0 KOIJIOWAHBIX CHCTEMAX.

Tema 1.4 Booa. Pacmeopul. Inekmpoiumuyeckas OucCCoOyuayus

Booa. Pacmeopul. Pacmeopenue. Bona xak pactsopurelnb. PactBopuMocTs BeriecTB. HackieHnnsie,
HEHACBIIICHHbIE, NEPECHIEHHbIE PACTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTHU ra30B, KUAKOCTEH M TBEPIBIX
BEIIECTB OT Pa3IUYHbIX (DaKTOPOB.

MaccoBas 710511 pacCTBOPEHHOTO BELIECTBA.

Onexmponumuyueckas ouccoyuayus. INEKTPOIUTBI W HEIIEKTPOIMUTHL.  DIEKTPOIUTHYECKAs
aucconpanusi. MexaHu3Mbl 3JEKTPOJIUTUYECKON JTUCCOIMAIMU JUIsl BELIECTB C PA3jIMYHBIMU TUIAMHU
XUMHMYECKON CBSI3U. ['MApaTMpoBaHHBIE W HETUAPATUPOBAaHHbIE HOHBI. CTENEHb 3IEKTPOJIUTUYECKON
mucconuani. CuibHbIE W ciia0bie 3JeKTPOUThl. OCHOBHBIE TOJOXKEHHS TEOPHH DJICKTPOTUTUYECKOM
Jquccounanuu. KucinoTel, OCHOBaHUS U COJM KaK 3JIEKTPOIHUTHI.

Tema 1.5 Knaccughuxayun neopeanuueckux coeOUHEHUIl U Ux ce0iucmea

Kucnomer u ux ceoticmea. KuCIOTBI Kak D3JEKTPOJHUTHI, HX KIacCU(UKAIMS IO Pa3IUYHBIM
npu3HakaM. XHMHYECKHE CBOMCTBA KHCIOT B CBETE€ TEOPUM JJIEKTPOJUTUYECKON JAMCCOLMALINU.
Oco0eHHOCTH B3aMMOAEHUCTBUS KOHLUEHTPUPOBAHHOM CEpHON M a30THOM KUCJIOT ¢ MeTauiaMu. OCHOBHbIE
CHOCOOBI TOTYYEHUS KHCIIOTHI.

OcHosanus u ux ceovicmea. OCHOBaHHS KaK DJIEKTPOJIMTHI, WX KIACCU(UKANUSA TIO Pa3THIHBIM
MpU3HaKaM. XHMMHYECKHE CBOMCTBA OCHOBAaHWW B CBETE€ TEOPUU BJIEKTPOJIUTUYECKON JUCCOLMUALINH.
Pasnoskenne HEpaCTBOPUMBIX B BOJIe OCHOBaHHUN. OCHOBHBIE CITOCOOBI TIOYYEHHS] OCHOBAHUH.

Conu u ux ceoticmea. Conu Kak 35eKTpoiauTsl. Colu Cpe/lHre, KUCIbIE U OCHOBHbIE. XUMUYECKU
CBOWCTBA COJIEH B CBETE TEOPUH TEKTPOIUTHIECKOM arccormarn. CriocoOsl momydeHus conel. ['uaponms
COJIEH.

Oxcuodwt u ux ceoticmaa. Coneobpasyronire 1 Hecosieobpasyromue okcubl. OCHOBHBIE, aM(OoTepHbBIS
U KUCJIOTHBIE OKCH/IbI. 3aBUCUMOCTh XapaKkTepa OKCHIA OT CTENEHH OKHUCIEHHs 00pa3yIoLIero ero MeTasuia.
Xumuueckue cBoiicTBa okcuioB. [lomydeHne okCcuios.

Tema 1.6 Xumuueckue peaxyuu

Knaccugpurayus xumuueckux peaxyuu. Peakuuu coeluHEHMs, pa3ioKEHHs, 3aMelleHusi, OOMeHa.
Karanutnueckue peakuuu. O6patumbie 1 HeoOpaTUMbIe peakuu. ['OMOreHHbIe U T€TEPOreHHbIE PEaKI|H.
DK30TepMUYECKHE ¥ JHIOTEPMUYECKHE peakuuu. TermoBoid d(PPexT XuMHUECKHX peaKIni.
TepMoXxUMH4ecKkue ypaBHEHUS.

Oxucnumenvro-eoccmanogumenvivie  peakyuu.  CreneHb  okuciaeHus.  Okucnurens u
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BOCCTaHOBJeHHE. BoccTaHoBuTenb W OKHUCIEHHE. MeTOJ 3JIeKTPOHHOTO OajlaHca Ui COCTaBJICHUS
YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHil.

Crkopocmb  xumuueckux peaxyuu. [loHATHE O CKOPOCTM XMMHUYECKHMX peakUui. 3aBUCUMOCTb
CKOPOCTH XHMMHMYECKHUX PEAKIHA OT pa3iu4HbIX (AKTOPOB: MPHUPOABI PEarupyrouux BEIIeCTB, HX
KOHIIEHTpAaLUH, TEMIIEPATYPhl, HOBEPXHOCTH COIPUKOCHOBEHHS U UCIOJIb30BaHMsI KaTaJIn3aTOPOB.

Obpamumocme  xumuyeckux peakyuti. OOpaTUMble W HeOOpaTUMbIE peakIuH. XHUMHYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEIICHHUSI.

Tema 1.7Memannot u nememanvt

Memannvi. OCOOCHHOCTH CTPOSHHS aTOMOB W KPUCTAUIOB. (DU3NYECKHE CBOWCTBA METAJLIOB.
Knaccupukanus MeTaimsioB 1O  Pa3NUYHBIM — NpH3HAKaM. XHUMHYECKHE CBOHCTBA  METAJJIOB.
DNIEKTPOXUMHUYECKUH sl HATPSHDKEHU MeTaiioB. MetamiorepMust.

O6mue cnocoObl momydyenus MertawioB. [lonstue o wmetamtypruu. [lupomerammyprus,
THUIPOMETAJLTYpPIHs U dJIeKTpoMeTautyprusi. CrijiaBbl Y€pHbIE U [[BETHBIC.

Hememannvi. OcoOGHHOCTH CTpOEHHUs aToMOB. HemeTayuiel - mpocThle BelecTBa. 3aBUCHUMOCTD
CBONCTB T'aJIOT€HOB OT UX NoJioxkeHust B Ilepuoanyeckoit cucreme. OKUCIUTENBHBIE U BOCCTAHOBUTEIbHBIE
CBOICTBa HEMETAJIJIOB B 3aBUCHMOCTH OT MX TIOJIOKEHHSI B PSAY DJIEKTPOOTPULIATEIBHOCTH.

Pazoen 2 Opzanuueckasn xumus

Tema 2.1 OcnogHble NOHAMUA OpP2AHUYECKOU XUMUU U MeEOPUA CHIPOEHUA OP2AHUYECKUX
COeOUHeHUl

Ilpeomem opeanuyeckoii xumuu. llpupoaHble, UCKYCCTBEHHBIE M CHHTETHYECKHE OpraHUYECKHe
BenlecTBa. CpaBHEHUE OPraHUYECKHUX BEIIECTB C HEOPraHMYECKUMHU.

BanentHocTh. XHMHYECKOE CTpPOCHHE KaK MOPSIJIOK COEIUHEHHs aTOMOB B MOJIEKYJBI I10
BAJICHTHOCTH.

Teopua cmpoenus opeanuveckux coeounenuti A.M. Bymaeposa. OCHOBHBIE TIOJOXKEHUS TEOPUU
XUMHYECKOTO cTpoeHust. M3oMepust u n3oMephl. XUMHUYECKHE (POPMYITBI B MOJIETH MOJIEKYJI B OPraHU4IeCKON
XUMHH.

Knaccugpukayua opeanuueckux eewecms. Knaccupukaiysi BEIIECTB 10 CTPOCHUIO YIIIEPOIHOTO
CKeJleTa U HaM4uio (yHKIMOHANBHBIX rpynil. ['omonoru u romonorus. Hauana Homenkmnartypst IIIPAC.

Knaccugpurayus peaxyuii 6 opeanuuecxkou xumuu. Peakiyum TpHCOSAMHEHUs (TUAPUPOBAHUS,
raJIOTEHUPOBaHUs, TUAPOTAJOTEHUPOBAHUS, TuApaTaluu). Peakuuu OTIIEIEHUS (JETUIpUPOBAHUSA,
JETUIpOrajJoreHupoBaHus, feruaparauun). Peakiun 3amemenus. Peakuun nzomepusanuu.

Tema 2.2 Yeneeo0opoowt u ux npupoonsvie ucmoYHuKu

Anxanwi. ANKaHbl: TOMOJIOTMYECKUH psi, M30MEpHsT M HOMEHKJIATypa ajJKaHOB. XHUMHUYECKHE
CBOICTBa allkaHOB (M€TaHa, 3TaHa): FOPEHHUE, 3aMEIllIeHue, pas3llokKeHue, AeruapupoBanue. [IpuMenenue
AJIKaHOB HA OCHOBE CBOWCTB.

Ankenvl. DTUIIEH, €r0 TONyYeHHE (JIETHAPUPOBAHMEM 3TaHa, NCTONIMMEpHU3alNeil MOJIMITHIICHA).
I'omonormdyeckuii psAx, W3OMEpPHs, HOMEHKIATypa alKEHOB. XMUMHUYECKHE CBOMCTBA JTHJICHA: TOPEHHE,
KaueCTBEHHbBIE peaknnu (oOecrBeuynBaHUEe OPOMHOM BOJBI M pacTBOpa MEepMaHraHaTa Kajus), THIpaTalus,
nojauMepu3anys. [IpuMenenne sTuIeHa Ha OCHOBE CBOMCTB.

Huenvr u kayuyku. ITloHATHE O JMEHAX KakK YIJIEBOAOPOAAX C JABYMsI JIBOWHBIMU CBSI3SIMH.
ConpsxkeHHbIE AUEeHbl. XMMUYECKHe CBOMCTBa OyTaaueHa-1,3 u u3onpena: obecuBeunBaHue OpOMHOM BObI
U MoJuMepu3anus B Kayuyku. HatypanbHblil M CHHTETHUECKHE KayuyKu. Pe3uHa.

Anxunsi. AuetuneH. XMMUYECKUE CBOMCTBA alleTUIIEHA: TOpeHHe, oOecliBeUnBaHuEe OPOMHOMN BOIbI,
NPUCOEINHEHUE XJIOPOBOIOpOIa U ruiparanus. [IpuMeneHune aneTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBast
U30MEpUs C aJIKaJUEeHAMMU.

Apenvi. benzon. Xumuueckue cBOMCTBa O€H301a: TOpEeHUEe, peakiui 3aMelieHns (raJloreHupoBaHue,
HUTpoBaHue). [[pumenenne 6eH301a HA OCHOBE CBOMCTB.

IIpupoounsie ucmounuxu yeneo00po0oos. lIIpuponnslii ra3: coctas, IpUMEHEHHE B KAY€CTBE TOTLIMBA.

Hedts. CoctaB u nepepadorka vedru. [leperonka nedru. Hedrenpoaykrer.
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Tema 2.3 Kucnopoocooepicauwjue opeanuueckue coeOuHeHus

Cnupmui. Ilonydenue 3TaHosia OpOXEHHMEM INIIOKO3bl M TMApaTanuei sTwieHa. ['mapokcuibHas
rpynna kak QyHkuuoHanpHas. [loHATHE O MpeAeNbHBIX OJHOATOMHBIX CHUpPTaX. XHMHUYECKUE CBOWMCTBA
9TaHoJa: B3aUMOJEHCTBHE C HATpUeM, 00pa30BaHUE MPOCTHIX U CIOKHBIX 3(DUPOB, OKUCICHUE B allbACTUI.
[IprmeHeHne 3TaHOa HA OCHOBE CBOMCTB.

['muneprH Kak MpeacTaBUTeNlb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakiusi HA MHOTOaTOMHBIE
cinupthl. [IpuMeHeHune rauuepuHa.

Denon. Ouszndeckue U XUMUYECKUE CBOWCTBAa (eHONA. B3amMHOE BIMSHHE aTOMOB B MOJICKYJIE
(deHoNa: B3aMMOACHCTBHE C THAPOKCHIOM HATPHUS U a30THOU KucioToi. [IpuMenenue ¢eHosa Ha OCHOBE
CBONCTB.

Anvoecuowr. Ilonsitue 00 anpaerugax. AnpJaeruaHas rpynmna kak GpyHkiuuonagbHas. @opManbaerui u
€ro CBOMCTBA: OKUCJIEHHME B COOTBETCTBYIOILYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOILMI CIHPT.
[Tony4eHue anberuoB OKMCICHUEM COOTBETCTBYIONUX cIUPTOB. [IpuMeneHue Gpopmanbaeruia Ha OCHOBE
€ro CBOMCTB.

Kapbonosvie kucnomei. Ilonstue o kapOOHOBBIX Kuciorax. KapOokcuibHas rpynmna Kak
¢dyHKIMOHaNbHAs. ["'OMoIorHUecKuil psii MpeaebHbIX OAHOOCHOBHBIX KapOOHOBBIX KHcIOT. Ilomxydenue
KapOOHOBBIX KMCIIOT OKHCIEHUEM aJIbIETU10B. XUMUYECKUE CBOMCTBA YKCYCHOM KHCIIOTHI: 00II1ME CBOMCTBA
C MHHEpPAITbHBIMU KHUCIIOTAMH U peakuust sTepuduranuu. [IpruMeHeHHe YKCYCHOW KHCIOTHI Ha OCHOBE
CBOICTB. BhICIIne KUpHBIE KUCIOTHI HA IPUMEPE NMaTbMUTHHOBOM U CTEAPUHOBOM.

Cnoorcnvle 3¢upel u srcupel. [lomydeHne ClIOXHBIX 3(HUPOB peakiyeid stepudurarmu. CrIoxKHbIE
3¢upHI B IpUpoe, UX 3HaYeHHe. [IpuMeHeHne CI0KHBIX 3(UPOB Ha OCHOBE CBOWCTB.

Kupsr kak crnoxusie 3¢upbl. Knaccupukanus >xupoB. XUMHUYECKUE CBOMCTBA KHUPOB: THIPOJIU3 U
THIPUPOBAHUE KUAKUX KUPOB. [[puMeHeHre KUPOB HAa OCHOBE CBOMCTB. MbLia.

Venesoowi. YrneBoapl, MX KiaccH(UKaIUs: MOHOCaxapHbl (IJIIOK03a, (PYKTO3a), AUCAXapH.bl
(caxaposa) u monucaxapuabl (Kpaxmal U IeJUTII03a).

I'1oko3a - BemeCTBO C JTBOMCTBEHHOW (YHKIIMEH - ajdbJAeTHAOCHHPT. XHMHYECKHE CBOMCTBA
IJIIOKO3bl: OKHCIICHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpPOUT, CHHPTOBOE OpOKEHHE.
[TpuMeHeHue TII0K03bI Ha OCHOBE CBOMCTB.

3HayeHue yriaeBoJI0B B )KUBOM MPUPOJIE U KU3HU yeioBeka. [IoHsTHE 0 peakusIX NOJTMKOHIEHC AN
U TUAPOJIN3a HAa IPUMEPE B3aUMOIIPEBPALLEHHI: TIII0K03a - MOJIUCAXAPUL.

Tema 2.4 Azomcooepicauwyue opeanuueckue coeounenus. Ionumeput

Amunvr. TlonsTue o6 amuHax. Anudaruueckue aMHUHBI, MX KIacCH(HUKAaUUs W HOMEHKJIATypa.
AHWINH, KaK opraHuyeckoe ocHoBaHue. [lonydyenune anmnuna u3 HuTpoOeH3ona.llpuMeHenne aHuauHa Ha
OCHOBE CBOWCTB.

Amunoxuciomsi. AMUHOKUCIIOTHI KaK aM(pOTepHbIe TUPYHKIIMOHAIBHBIE OPTAHUYECKNE COSMHEHHUS.
XUMHUYECKHE CBONCTBA aMUHOKHCIIOT: B3aUMOACHUCTBHE CO IIEI0YaMH, KHCIIOTAMH H IPYT C IPYTOM (peaxius
noJuKoHAeHcalmn). [lentuanas cBsa3b U nmoaunentuabl. [I[puMeHeHne aMUHOKUCIIOT Ha OCHOBE CBOMCTB.

Fbenxu. Ileppuunas, BTOpUYHAs, TPETUYHAS CTPYKTYPbI O€TKOB. XUMHUECKHE CBOMCTBA OEJIKOB!
TOpeHue, JeHaTypanus, THAPOIN3, IBETHbIE peakuuu. bronornuyeckne GpyHKIUN OEIKOB.

Ilonumepwi. benku n nonucaxapuabl Kak ONOTIOIUMEpHI.

[Tnactmaccel. [lonyuenue nonuMepoB peakuueil noaMMepu3aluu 1 MOJMKOHACHCALINH.
TepMormuiacTU4HbIE U TEPMOPEAKTUBHBIE MIacTMacchl. [IpeacraBurenu miactmacc.

Bonokna, ux knaccugpukanus. [lonyuenue BoiokoH. OTAeNbHBIE IPEICTaBUTENIN XUMUYECKUX
BOJIOKOH.
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4.3 Jlexuun
No HazBanue TeMbl O0nbeM vacoB
n/n Ounas O4HO 3aoyHas
dopMa | 350uhas (opma
dbopma
1. OCHOBHBIE ITOHSITHS U 3aKOHBI XUMHUH 2 - 0,3
2. [lepuonnueckuii 3akoH u  llepmogmyeckas cucrtema 2 0,3
xuMuueckux osnemeHtoB [[. M. MeHneneeBa, CTpoeHHUE
aToma
3. [Xumuyeckas CBSI3b U CTPOCHHE MOJICKYII 3 - 0,3
4. Boga. PactBopbl. DnekTpoiauTruyeckas AMCCOLHAIHs 3 - 0,3
5.  |[Kmaccudukarms HEOPraHMYECKHX COCJIMHEHMH U UX 3 - 04
CBOIMCTBA
6. XUMUYECKHE PEaKIuu 3 - 0,4
7. MeTasibl 1 HEMETAIbI 3 - 0,4
8. OCHOBHbIE TMOHATHA OPraHUYECKOM XHUMHU U TEOopus 3 . 0,4
CTPOCHHMSI OPTaHMYECKHUX COCTMHECHUHN
9.  |YrmeBomopoabl M UX MPUPOIAHBIE HCTOYHUKH 4 - 0,4
10. Kucnopoconepsxarniyue opraHHuecKue COSTUHCHHS 4 - 0,4
11.  |Asorconmepxarume opranudeckue coeuHenns. [Tomumeps 4 - 04
Uroro: 34 - 4
4.4 TTpakTHYECKUE 3aHATH
No Ha3Banue TeMbl O0BeM JacoB
n/n Ounas Oumo 3aoy4Has
dopma 3a04HAas opma
dhopma
1. |OcHOBHBIEC 3aKOHBI XUMHH 4 - 0,5
2. [Teopus cTpoeHus BemecTB. Kilacchl HEOPraHMYECKHX 4 - 0,5
COCTTMHCHUI
3. CriocoObI BbIpaXKEHUS! KOHIIEHTPALIUU PaCTBOPOB 4 - 0,5
4. TepMoXMMMYECKHE PACUEThl ¥ HANPABJICHUE TIPOTEKAHIE 4 - 0,5
CaAKITHI
5. [HomeHKIaTypa ¥ H30MepHS OCHOBHBIX  KJIACCOB 4 - 0,5
OPTaHUYECKUX COSTMHEHUI
KauecTBeHHBIC peakIMi OPraHUYECKUX COCTUHECHUIN 4 - 0,5
7. |CriocoObl MOTyYeHHsI OpPraHMYECKHUX BEIIECTB 4 - 0,5
8. |Ompenenchue (GOpMyIsl  BElIECTBA 110  IIPOSYKTaM 6 - 0,5
CropaHus
Hroro: 34 - 4




4.5 JIaGopaTopHble pabOThI
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No HazBanue TeMbl O0Bem JacoB
n/n OuHnas Ouno 3aounas
dopma 3a04Has (opma
dhopma
JlucriepcHbIe CUCTEMBI M UX CBOHCTBA 5 - 1
[IpuroToBneHne pacTBOpoB. OmpejencHne KeCTKOCTH 4 - 1
BOJIBI
XUMHIYECKHE CBOMCTBA KUCJIOPOJCOAEPIKAIIIX 4 - 1
OPTaHNYECKHX COECTUHEHUI
W nearuduxanms OPTaHUYECKHUX COEIUHEHHII. 4 - 1
Pacnio3HaBaHue II1aCTMAcC M BOJIOKOH
Hroro: 17 - 4
4.6 CamocTosiTelibHasE padoTa CTYJCHTOB
Ne Hazpanue TeMsl ®opma/sug CPC OObeM JacoB
n/n Ounast | Oypo 3aoyHas
dopma | zaoupaz | Popma
dbopma
1. |OcuoBuble moHsATHS W 3akoHbIPaboTa c IIPOMAECHHBIM S 12
XUMUH MaTepHajoM I10 KOHCIIEKTaM
JIEKLINH, yueOHO u
TOTIOJTHUTEILHOM JTUTEPAType
2. [Tepuogudeckuit 3aKOH nPabora C MPONICHHBIM 5 12
HepHOI[H‘-IeCKaH cucremMaMaTrepuaJioMm 10 KOHCICKTaM
XUMAYECKMX dieMeHToB JI. 1 JICKUHH, ytje6H0171 H
MenieneeBa, cTpoenye atoma  (LOTOTHATEILHON JINTCPATypE
3. Xummueckas cBs3p u crpoenuePabora c IIPOMAECHHBIM| S 12
MOJIEKYII MaTepHaJoM 10 KOHCIIEKTaM
NIEKLINH, yueOHO %1
TOTIOTHUTEILHOM JIUTEPATYPE
4. Bona. PactBopbl. PaGora c NpOMIEHHBIM] O 12
9H€KTpOHI/ITI/I‘~I€CKaH MATCpUaJIOM II0 KOHCICKTaMm
UCCONHUALHS TIEKIMH, yile6HOI71 u
JTOTIOJTHUTEIFHOM JIUTEPATYPE
S. Knaccudukanus PaboTta C MIPOMICHHBIM| 5 12
HEOPraHWYECKUX COCIMHEHUN 1 MaTCpruajioM 10 KOHCICKTaM
uX CBOMCTBa JICKIIHI, yueOHoi u
TOTIOJTHUTEIFHOM JIUTEPATYPE
6. [Xumuueckue peakuuu PaGora c PO ICHHBIM| 5 12
MaTepuajoM II0 KOHCIIEKTaM
NIEKLINH, yueOHO n
TONTOJTHUTENBHOM JTUTEPATYype
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7. |MeTamisl 1 HEMETAUTBI PaGota c PO IEHHBIM 5 12
MaTepHaJoM I10 KOHCIIEKTaM
TEKLNA, yueOHOI 7|
JTOTIOJIHUTENIBHOM JINTEpaType
8.  |OcHoBHBIC nonstusPadora c npoiineHusi| 6 12
OpPraHNYeCKON XUMUHA U TeOopHUsAMATCPHAIIOM TI0 KOHCIICKTaMm
CTPOCHHS opraumdeckuxTCKIHH, Y‘je6H0ﬁ H
COe THHCHHI TOTIOJIHUTEIIBHOM JTIUTEpaType
9. |Yrnesomopoms! ¥ ux npupoxHsie[Pabora c HPOIEHHBIM 6 12
HCTOYHHUKHU MaTepUaioM II0 KOHCIIEKTaM
TEKLNA, yueOHOI 7|
JTOTIOJIHUTENIBHOM JINTEpaType
10. | Kucnopoacomepsxarime Pa6ora c npoiineHHBM 6 12
OpraHNYeCKHE COCIUHEHUS MaTCpUaioM II0 KOHCIICKTaM
JIEKLINH, yueOHO u
TOTIOJTHUTEIBLHOM JIUTEPATYpe
11. | Azorconmepxamue Pabora c PO ICHHBIM 6 12
OpPTraHUYECKHE COCTMHCHHUS. MaTepruaioM 110  KOHCIICKTaM
TomnuMeps! JIEKLINH, ytle6HOI>'I u
JTOTIOJIHUTENIBHOM JINTEpaType
Hroro: 59 - 132

CamocrosTensrHas pa60Ta 1o IIaHHOﬁ AUCHUIITIMHE NPEACTAaBJICHA B BUAC PACUCTHLIX 3a/ady,
BOIPOCOB [JIs1 CAMOCTOATCIIbHOI'O U3YUCHHUA, TCMATUKU K JOKJIaAaM, MPE3CHTAIUAM, K KOTOPbIM CTYACHTHI
CaMOCTOATCIIBHO B HEAYJUTOPHOC BPEMA I'OTOBATCA U 3alIUIIAIOT UX HAa NTPAKTUYCCKUX 3aHATHUAX.

4.7 KypcoBbie pabOTBI/TIPOEKTHI 10 TUCIHUIUTHHE « XUMHUS» HE MPEANOIaraloTcsl yueOHbIM ITAaHOM
5. OO0pazoBaTenbHbIe TEXHOJIOTHH

VY4eOHbIi mpolecc Npu NpenoJaBaHuu Kypca OCHOBBIBAETCS HAa MCIIOJIB30BAHUU TPAJAULIUOHHBIX,
WHHOBAIIMOHHBIX ¥ HH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

TpaauumoHHbIe BUIBI 00pa30BaTEIbHBIX TEXHOJIOTHI U (HOPMBI OpraHU3aIMy y4eOHOro mporecca
NPEJICTaBJICHBbIL:

- JIEKLUSAMH,

- IPAKTUYICCKUMMU 3aHATUAMMU,

- 1TabopaTopHBIMU paboTaMH,

- CaMOCTOATEJIbHON PabOTOH,

- KOHCYJIbTallUsIMU.

I/IHHOBaHI/IOHHBIe O6p330BaTeJ'H:HI:IC TCXHOJIOTHU HCIIOJB3YIOTCA B BUAC HIMPOKOI0 NPHUMCHCHUSA
aKTUBHBIX ¥ WHTEPAKTUBHBIX (opM mpoBenenus 3aHsTuil. MHpOpManmoHHble 00pa3oBaTelIbHbIE
TEXHOJIOTHH PEaM3yI0TCs MMyTeM aKTUBU3ALMU CaMOCTOSTENIbHOM paboThl CTYAEHTOB B MH(POPMALIMOHHON
00pasoBaTeNbHOU cpeie.

3anamus n1ekyuonHo2o muna

JIeKUMOHHBIM Kypc MpearnoyjiaraeT CHUCTEMaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIIPOCOB
MPOrpaMMbl JUCIUILITUHBI.

JlexumoHHbI Kypc ngaer Ooiblioil o0beMm wuH(poOpManuu U olecneunBaeT Oosee TIyOoOKoe
MOHWMaHWe YYeOHBIX BOMPOCOB TPHM 3HAYUTEITHLHO MEHBIIECH 3arpare BPEeMEHH, YeM JTO Tpedyercs
OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITEIbHOE N3yUeHHE MaTepHaa.

IIpakmuueckue 3anamus.

[lpakTudeckue 3aHATHS TPEICTABISAIOT CO0OM JeTanu3anuio ¥ JOMOJHEHHE JICKIMOHHOTO
TEOPETUYECKOI0 MaTepralla U MPOBOJATCS B LIEIAX 3aKPEIJIEHHSI Kypca.

OcHoBHOH (GopMOl TIPOBEACHHUS PAKTHUECKUX 3aHATHN SBISIETCA pelieHue 3a1ad. B o0s3aHHOCTH
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IpenojaBareiss BXOJAT: OKa3aHHE METOAMYECKOM TMOMOIIM U KOHCYJIbTHPOBAHHME CTYJIEHTOB IO
COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb Ha MPAKTUUECKHUX 3aHATUSAX OLICHUBAETCS O CIEIYIOIUM KPUTEPUSIM:

- OTBETHI HA BONPOCHI, NpeJIaraeMble MpernoaaBaTesieM;

- HETIOCPEJICTBEHHOE PELICHUE 3aJaul;

- BEpPHOE IIPOXOXKACHHUE TECTA.

OTBeT HOKEH OBITh ApTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJJHOCIOKHBIM, COIEPKaTh CCHIIIKH Ha
TEOPETUIECKYIO 0a3y.

JlabopamopHnvie 3anamusl.

JlaGopaTopHble 3aHATHSA TPEACTABISAIOT COOOH JEeTanu3alui0 U JOMOJHEHHE TEeOPETHYECKOTO
Marepualia Kypca IyTeéM IMpPOBEICHUS OTACNbHBIM CUHTE30B U HcchenoBanuil. IIpoBoasTcs ¢ 1enbro
3aKpeIvieHusl Kypca, NpUOOpeTeHHs W YIIIyOJeHUs 3HaHUM W yMEHUH paboThl ¢ J1abopaTOPHBIM
o0opynoBanueMm, (GOPMHUPOBAHUS CAMOCTOSTEILHOTO MBIIIJICHHS TP (POPMYIMPOBAHUN BBIBOJIOB, Pa3BUTHS
UCCJIE0BATEIBCKUX YMEHUM.

Camocmosmenvnas paboma 06y4aowuxcs

CamocTosTenbpHas paboTa CTyICHTOB - 3TO MPOLIECC aKTUBHOTO, LIEJICHANPABICHHOTO MPUOOPETCHUS
CTY/ICHTOM HOBBIX 3HaHUH, YMEHUH 0€3 HeTIOCPEACTBEHHOTO YUacTHs MPENogaBaTesl, XapaKTepH3yOIIHACS
NpeIMETHOW HANpaBICHHOCTHIO, A(PQPEKTHUBHBIM KOHTPOJIIEM U OLCHKOW pe3yabTaTOB MAEATEIbHOCTH
obyyarorerocs.

[lenmn caMOCTOSITENBHOM PaOOTHI: CHUCTEMATH3aLUsl M 3aKpEIUICHHE MOJIYYEHHBIX TEOPETUYECKHUX
3HaHUM W TPAKTHYECKUX YMEHHMH CTYACHTOB; YIIIyOJI€HHWE M pACHIMPEHHUE TEOPETHYECKHX 3HAHUM;
¢dopMHupOBaHUE YMEHHMH HCIHOJIH30BAaTh HOPMATHUBHYIO M CIIPABOYHYIO JOKYMEHTAIMIO, CHEIUATbHYIO
JUTEpaTypy; pPa3BUTHE IO3HABATEIBHBIX CIIOCOOHOCTEH, AKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpPraHM30BAHHOCTH;, (OPMHUPOBAHUE CAMOCTOSITENILHOCTH  MBIIUICHUS, TBOPYECKOW  HMHUIIMATHBBI,
CIIOCOOHOCTE K  CaMOpa3BUTHIO, CAaMOCOBEpPIICHCTBOBAHWIO W CaMOpEaM3allid;  Pa3BUTHE
UCCJIEI0BATENLCKUX YMEHUHN U aKaJEMUYECKHUX HABBIKOB.

CamocTosTenpHas paboTa MOXKET OCYHIECTBIATHCS WHIWBUAYATbHO WM TPYNIIAMHU CTYACHTOB B
3aBHCHMOCTH OT LI, 00bEMa, YPOBHS CIIO)KHOCTH, KOHKPETHON TEMaTHKH.

TexHONOrHA OpraHU3ali¥d CaMOCTOSITENILHOW pabOThl CTYIEHTOB BKIJIIOYACT HCIIOJIb30BAHUE
MH(POPMAIIMOHHBIX U MAaTEPHAIBHO-TEXHUUECKUX PECYPCOB 00pa30BaTEILHOTO YUPEKICHUS.

KoHTponb pe3yabTaToB BHEAYJUTOPHON CAMOCTOSITENbHON pabOThl CTYJAEHTOB MOXKET MPOXOIUTH B
MMCbMEHHOMN, YCTHOW WJIM CMEIIaHHOH opmMax.

CTyneHThl JOJKHBI MOAXOAMTH K CaMOCTOSATENBbHOM padoTe Kak K HaWBaXKHEHIIEeMy CpeICTBY
3aKpEeIICHUs] U Pa3BUTHS TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €IMHCTBA B3IJIA0B HAa OTJEJIbHbBIE BOIPOCHI
Kypca, IpuoOpeTeHNs OTpeIeICHHBIX HABBIKOB M MCITOJIb30BaHUS TTPO(HECCHOHATBHON JINTEPATYPHI.

[Ipu camocTosiTeNbHOW MPOpabOTKE Kypca OOyYarommecs JOJDKHBL: MPOCMATPUBATh OCHOBHBIC
ompezaesieHus U GaKThl, MOBTOPUTH 3aKOHCIIEKTHPOBAHHBIN Ha JIEKIIMOHHOM 3aHSITHHA MaTepUa U IOTIOTHUTH
€ro ¢ y4eToM PEeKOMEHJIOBAaHHOM MO JAHHOW TE€ME€ JIMTEepaTyphl, U3yYUTh PEKOMEHIOBAHHYIO JTUTEPATYPY,
COCTaBJISITh TE3UCHI, aHHOTAIIMHA U KOHCIIEKTHI HanOoJee BaXKHBIX MOMEHTOB; CAMOCTOSITEITEHO BBITIONHSTH
3aJlaHusl, aHAIOTHYHBIC TIPEJIaraeéMbIM Ha 3aHSATHX; MCIIOIh30BATh JJII CAMOIIPOBEPKH MaTepHaibl (GoHIA
OLICHOYHBIX CPEJICTB; BBIMOJHATH JOMAIIHHUE 3a/IJaHUS 110 YKa3aHUIO MPEnoiaBaTes.

Pabora ¢ MmennamaTepuanamu.

CamocTosTenbHass paboTa B COBPEMEHHOM YUe€OHOM Mpolecce IMOApa3yMEeBAeT O3HAKOMIICHHE
CTYJEHTa C Ppa3JMYHbIMU BUAECO U ayJuOMaTepuallaMd Ha PYCCKOM M HMHOCTPAHHBIX s3bIKaX. MOKHO
0003HAYMUTh CJEIYIOIIKME ILed paldoThl: YCWINTh 3allOMHUHAHHUE TEOPETUYECKUX IOJIOKEHUN uepe3
BU3YaJIbHOE U CJIYXOBOE€ BOCHPHUATHE; O3HAKOMHUTHCS C aBTOPCKUM H3JIOKEHUEM CIIOKHBIX MOMEHTOB;
chopMHpOBATh CBOIO TOYKY 3pEHHS C Y4YETOM IPEACTaBICHHBIX IUCKYCCHI; pa300paTh NpPUMEpPHl MU
MPaKTHYECKHE KEeHUChI; BHIIOJHUTD 3a/IaHUsI M OTBEYATh HA NIOCTaBJICHHbIE BOIIPOCHI.
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6. YaeOHO-MeTomIeckoe U HH)OPMAIIMOHHOE 00ECTICUeHUE TUCITUTUTAHBI
a) OCHOBHas JUTepaTypa

1. I'muaka H.JI. O6mas xumust. - M.: UaTerpain-Ilpecc, 2002. - 728 c.

2. AxwmetoB H. C. Obmas u Heopranuyeckast xumusi: yaeonuk ais By3o8/H. C. AxmeToB. - M.: Beicr.
mk., 2012. - 743 c.

3. 'munka H.JI. 3agaun u ynpaxknenus no oduieit xumuu. - JI.: Xumus, 2011.

4. OOurast xumusi: YUeOHUK JUIs CTY. yUpexkaAeHui Boicil. npod. oopazosanus / I'.I1. XKmypxko, E.D.
Kazakosa, B.H. Ky3uenos, A.B. fAuenko; nmox pea. C.®. Jlynaesa. - M.: Mznatenbckuii HEHTP «AKaIeMUS»,
2011.-512c.

5. [IpakTukym 1o obmeit xumuu: Yueb. mocodbue/Ilox pen. C.®. Jlynaepa. - M.: Uzn-so MI'Y, 2005.
-336c.

6. E.B. baracBa, A.A. bynanoBa 3amaun U ynpaXHSHHUS 110 OOIIeH XUMHH: y4e0. TocoOue I CTY/I.
yUpeXKIeHUH BhICII. pod. oOpa3oBanus /; o pea. C.d. Jlynaepa. - M.: M3narenbckuil HEHTP «AKaIeMUN,
2010. - 160 c.

7. T'.IL. KXmypko, E.I'. Ka6anora, B.H. Ky3uenos u ap. Bonpocs! u 3agaun 17151 CeMUHAPCKUX 3aHATHN
o o01eit u Heoprauumyeckou xumu. - M., 2009. - 104 c.

8. Apremenko, A.W. Oprannueckast XuMus : yaeOHUK [uisi By30B / A. . ApremeHko. - 5-e u3a., ucup.
- M.: Bricmras mkoia, 2002. - 560 c.

9. PemuzoBa, H.B. 3amaun u ynpaxkHeHHs 1O OpraHM4eckodl xumMuu:- YuebHoe mocobue. - 1-e
m3nanue. /H.B. Pemnzosa.- Komcomonbsck-Ha-Amype: [OYBIIO «KHAT'TY», 2009. - 116 c.

10. Boubxun B.B. O6mas xumus. OcHOBHOH Kypc: yue0. mocobue aiis By30B. - CaHkT - [lerepOypr
- Mocksa - Kpacnonap: U3a-Bo «Jlanb», 2008. - 464 c.

0) JOTIOTHUTENBHAS JTUTEpaTypa

1. OcHoBsl 06m1eit 1 Onooprannyeckoil xumun: yued.nmocodue / 3.K. Apremona, E.B. JImutpues. -
M.:KuoPyc, 2017. - 244 c. - II":_http://www.book.ru
2. lllep6axos, B. B. Heoprannueckas xumus. Bonpocs! u 3anaun: yue6Hoe nocodue mis CI1IO / B. B.
[epbakos, A. A. ®dupep, H. H. bapboTuna. - 2-e u3a., uctp. u gon. - M.: U3garensctBo KOpaiit, 2018. - 107
c. - (Cepust: IIpodeccuonansroe odbpaszosanue). - LIKb //www.urait.ru
3. Huxwurtuna, H. I'. O0mas u Heoprannueckast Xumus B 2 4. YacTp 2. XUMHS DJIEMEHTOB: YU€OHUK U
npaktukym ais CIT1O / H. I'. Hukutuna, B. U. I'pebenbkoBa. - 2-e u3n., nepepad. U nom. - M.: U3natenscTBo
IOpaiiT, 2018. - 322 c. - (Cepust: [Ipodeccuonansroe obpazosanue). - LIKb //www.urait.ru
4. Huxutuna, H. I'. O6was u Heopranunueckass xumusa. B 2 4. Yacte 1. TeopeTnueckue OCHOBBI:
yueOnuk u npaktukym ais CITO / H. I'. Hukutuna, B. . I'pebenbkoBa. - 2-e u3n., nepepad. u gom. - M.:
WznarensctBo FOpaiit, 2018. - 211 c. - (Cepus: [IpodeccuonansHoe odpazoBanue). -
[iwww.urait.ru
5. Amapaes, A. U. O6mas u Heopranndeckas xumusi. JlabopaTopHbIil MpakTUKyM: yaeOHOe Tocodne
st CITO / A. Y. Anapaes, A. A. Kazakosa, JI. B. llleBuutpina. - 2-e u3z., ucnp. u nom. - M.: M3natenscTBoO
FOpaiir, 2018. - 159 c. - (Cepus: [Tpodeccuonanproe odpa3oBanue). - LN //www.urait.ru
6. Illlep6axos, B. B. O6mas xumus. Coopruk 3amad: yaed. mocodue mis CI1O / B. B. Illep6axos,
H. H. bap6otuna, K. K. Bracenko. - 2-e u3., mepepad. u gom. - M.: UznatensctBo FOpaiit, 2019. - 139 c. -
(Cepus: TIpodeccuonansroe obpaszosanue). - URL: // www.urait.ru

B) METOINYECKHE PEKOMEHAINH
') HHTEpHET-PECYPCHI

- DJIeKTpOHHAs OMOTHOTEKA IO XMMUK_ WWW.chem.msu.Su;

- DJICKTPOHHBIN )KypHAIT « XUMHUKH U XUMUs» WWW.chemi stry-chemi sts .com;
- Kypuan «Xumus v xu3ab» WWW.Nij.ru;



http://www.book.ru/
http://www.urait.ru/
http://www.urait.ru/
http://www.urait.ru/
http://www.urait.ru/
http://www.urait.ru/
http://www.chem.msu.su/
http://www.chemistry-chemists.com/
http://www.hij.ru/
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- Xumudeckas nHpopmanmonHas cetsb_http://www.chemnet.ru;

- Mup xumuu_http://mirhim.ucoz.ru/;

- Dnekrponnas 6ubimoreka o xumuu_http://www.chemnet.ru/rus/elbibch.html;

- Bubnuoreka xumudeckoro dakyaprera MI'Y_http://www.chem.msu.su/rus/elibrary;

- ChemPort.Ru_http://www.chemport.ru;

- Xumus B CO PAH_http://www.niic.nsc.ru;

- XuMuK.ru_http://www.xumuk.ru;

- DnektponHas 6ubIMoTeKa Mo Xumuu u Texuuke http://www.rushim.ru/books/books.htm.

7. MarepuanbHO-TEXHUYECKOE U MPOrpaMMHOE 00ecrieueHHEe JUCIUTUTIHbI

Jns  TnpoBeACHUWs AyAWTOPHBIX  3aHATUH  INpEUIaraloTcs  MYyJbTUMEIUHHBIE  CPEACTBa:
BUJICONIPOCKTOP, HOYTOYK, OKpaH HACTCHHBIH, JAp. 0O0OpyIOBaHWE WM KOMIIBIOTEPHBIN KIlacc.
OneparroHHas cucteMa - Linux, maket oducHbIx mporpamm - LibreOffice mu6o oneparmonnas cucrema -
Windows, maket oducubix nmporpamm - Microsoft Office B 3aBucuMocT 0OT pacmpeneicHust ayTUTOPHIA.
VY4eOHble ayaUTOPUHM OCHAIICHBI KOMIBIOTEPHOH TEXHUKOW C BO3MOKHOCTBIO TOAKIIOYEHHUS K CETH
«HTepHeT» W oOecredeHneM [OCTyNma B DJICKTPOHHYIO HH(POPMAMOHHO-00pa30BaTEIbHYIO CPEdy
WucrturyTa.

8. DoHJ OIIEHOYHBIX CPEJICTB JUIS MTPOBEACHUS TEKYIIETO KOHTPOJIS M IPOMEKYTOUHON
aTTecranuu no aucuuiuivee Ilacnopr
OLIEHOYHBIX CPEACTB MO Y4eOHON TUCIMIUIMHE «XUMUS»
Onucanue ypoBHEW CHOPMUPOBAHHOCTH M KPUTEPHEB OIICHUBAHMS KOMIIETCHLIMH Ha JTamax Hx
(hopMHPOBaHUS B X0/I€ M3YYEHHsI TUCUUILINHBL
Oran Kon YpoBHH Kpurepun oneHBaHNA KOMIIETEHIINH
c(hOpMUPOBAHHOCTH
KOMIIETCHIIUN
OIIK-1 [ToporossIii 3HaeT:
OIIK-1.1. 3naTh: 0a30BbIE0A30BbIE 3aKOHBI M TOHATHUSA (DyHIAMEHTAIbHBIX
3aKOHBI U TOHSTHS pa3zesoB HayK O 3eMile, €CTECTBEHHO-HAy4YHOIO U
(dhyHIaMEHTATBHBIX MaTEeMaTHYECKOTO LIUKJIOB.
paszienoB HayK o 3emuie,
€CTECTBEHHOHAYYHOI'O 1
MaTeMaTHYECKOT 0
LUKJIOB.

KOMIICTCHII U

Havanbubiii



http://www.chemnet.ru/
http://mirhim.ucoz.ru/
http://www.chemnet.ru/rus/elbibch.html
http://www.chem.msu.su/rus/elibrary
http://www.chemport.ru/
http://www.niic.nsc.ru/
http://www.xumuk.ru/
http://www.rushim.ru/books/books.htm

OS_OS o ®

[(CRSERVEINCIETE NN

ba3zoBbrit

OIIK-1.2. YMmeTh:
UCTIOJIb30BaTh
OCHOBHbIE 3aKOHBI
byHIaMEHTAITBHBIX

paszenoB HayK o 3emiie
IE

pelieHH
o
Bricokuii
OIIK-1.3. Bnamers:
3HAHUSAMU
(dhyHIaMEHTATBHBIX
paszesnos
Hay
K
€CTECTBEHHO-HAYyYHOTO
u MaTeMaTHYECKOTro
[UKJIOB JUISL PELICHHUS
3a7a4 B obractu
9KOJIOTHH, OXpaHbI
OKpYJKarolied cpeabl u
PUPOAOIIOIH30BAHUS;
BBISIBIISIET
o0mm
e
3aKOHOMEPHOCTH

pa3BUTUS OKPYKAIOILEH
Cpelbl, COBPEMEHHBIE
IKOJIOTHUYECKHUE
MpoOIeMbl 1 TPOOIEMBI

16

pohecCHOHATBHBIX 3a/1a4 B 00JIACTH KOJIOTHH

u
IIPUPOAOIIOIL30BAHMUS.

VYwmeer:

HUCII0JIL30BaTh OCHOBHBIE 3aKOHBI

(dbyHIaMEHTaNbHBIX Pa3eNioB HAyK O 3emye st
pelieHus: MpogecCHOHANBHBIX 3a7ad B 00JACTH
HKOJIOTUU U MIPUPOAOIIOIB30BAHUS.

pPalMOHAIBHOTO IPUPOIOIOIH30BAHUS

Bnaneer:

3HAHUSIMHU (I)YHI[aMCHTaJIBHLIX pasaciioB HaykK
€CTECTBEHHO-HAYyYHOTO W  MaTeMaTU4YeCKOro
IUKJIOB JUIsl pEIICHUS 3a/1a4 B 00JIACTH SKOJIOTHH,
OXpaHbI OKpYyXaromen cpebl 4
MPUPOIOTIOIH30BaAHNS, BBISIBIISICT obmme
3aKOHOMEPHOCTH Pa3BUTHS OKPYKAIOIICH Cpespbl,
COBPEMEHHBIC  JKOJOTHYECKHE MpOOJIeMbl U
POOJIEMBI PAIIMOHAILHOTO TPUPOIOIIOJIb30BAHHUS
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[lepeueHb KOMIETEHITUH (3JIEMEHTOB KOMITETEHITHH ), (HOPMUPYEMBIX B pe3yJIbTaTe OCBOCHUS
YU4eOHON TUCIUIUINHEL

3HAHUS
(dhyHIaMEHTAIBHBI X

pa3nmeroB  HayK O
3eMile, €eCTECTBEHHO-
HAyJHOTO u
MaTEMaTHIECKOIO
LIMKJIOB npu
pelIeHnr 3amad B
00J1acTH

3KOJIOTUH U
MIPUPOIOTIOIH30B
aAHUs

MTOHSTHUS
(dhyHIaMEHTATBHBIX
pa3aesoB HayK O
3emie, eCTeCTBEHHO-
HAy4YHOTO H
MaTeMaTHIECKOTO
IIUKJIOB.

OIlK-1.2.

MCIIOJIb30BaTh

OCHOBHBIE 3aKOHBI

(hyHIaMEHTATBHBIX

pa3nenoB HayK o 3emiie

TSt peleHus

poheccCHoHaTbHBIX

3amay B o0acTu

PKOJIOTHH u

[IPUPOIOTIONH30BAHH S.
OIIK-1.3. Baagets:
3HAHUSAMU
(dyHIaMEHTATBHBIX
pa3aenoB HayK
€CTECTBEHHOHAYYHOTO
U MaTeMaTH4eCKOTro
LUKJIOB JIJISl PEIICHHUSI
3a/a4 B 00J1acTH
9KOJIOTHH, OXPaHbI

OKpY’KaroIen cpesipl 1
MIPUPOIOTIOTH30BAHI

s, BBISIBJISICT 00IIUe
3aKOHOMEPHOCTHU
pa3BUTHS

OKpY Karolen

CpeIbl,

COBpEMEHHBIC

PKOJIOTHYECKUE

pOoOIIEMBI 1

MpOOIIeMBI

paIMoOHAIBHOTO
NPUPOAOTIONB30BAHU

i

VYMmeTh:

Tema 5. Tema 6.
Tema 7. Tema 8.
Tema 9. Tewma
10. Tema 11.

Neo Kon dopMyupoBKa UnaukaTtopst Tembl Drarnsl
n/n KOMITETEHIMH | KOHTPOIHMPYEMOH JIOCTHKEHHI y4ueOHOM (hopmupoBaHus
KOMIIETeHIIUN KOMIIETeHIIUH (110 JTUCIUTLTUHBI (cemectp
JIMCLIUTIIINHE) M3y4YEeHUS)
1 | OIK-1 Cnocoben OIK-1.1. 3narb:Tema 1. Tema 2. O®O - 1300 - 1
MpUMeHATh Oa3oBble|0a3oBble  3akoHbl  H[Tema 3. Tema 4.




IlokazaTenu ¥ KpUTESPUM OLICHUBAHUS
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KOMIIETEHIINH, OIMCAaHNE 1T

KaJI OICHUBAHUA

No Kon NHukaTopsl [Tnanupyemsie KonTtponupyem = 5
TI/T1 | KOMITETEHITUH |TOCTYKEHUH pe3ynbTaThl 00y4EHHs 110 | TEMBI y4eOHOH | § 5 E
KOMIIETEHLIUU JUCLUIINHE JUCLUIIINHBI g E <
L ()
= 5 =
= Qo
5 g
T o °
1 OIIK-1 OIIK-1.1. 3naeT: 0a30BbIe Tema 1. TectoBbie
3HATH: 3aKOHBI U TOHSATHS OcHoBHbIE IIPAKTHYECKHE
0a30BBIC (dbyHIaMEHTATBHBIX TIOHSTHS U 3a/laHus,
RAKOHKI XUUMUN andhAmnanm
3aKOHBI U pa3aesoB HAYK O Tema 2. pa3HOYPOBHEBbIE
MOHATUSA 3emiie, €CTECTBEHHO- [leproanueckuii| KOHTPOJIbHBIE
dbyHIamMeHTa HAy4YHOTO U 3aKOH U paboTHI U
IIBHBIX MaTEMaTHYECKOTO Ilepuoaunueckas | 3amuTa
pa3nenoB [NKJIOB. cucTeMa TAahONATONHRIX
XUMHYECKHUX pabot
HayK O anemeHToB /. .
3emiie, VYmMmeert: ucnonb3oBath | MeHneneesa,
€CTECTBEHHO OCHOBHBIE 3aKOHBI CTPOEHHE aToMa.
HAy4YHOIO U (byHIaMEHTaTbHBIX Tema 3.
Xuvnuuecraa
MaTeMaTH4eC pa3zenoB HayK O 3emiie | CBSI3b U
KOT'O I[UKJIOB. JUISL PEILICHUS MOJIEKYIL.
OI1K-1.2. poheCcCHOHATTBHBIX Tema 4.
'YMeTh: 3amay B 00J1acTH Bona.
MCIIOJIb30BaT 9KOJIOTUU U DNEKTPOIUTHYE
CK ast
b OCHOBHbBIE IPUPOJIONONb30BaHus. | Tema 5.
3aKOHEI Bnaneer: 3HaHusIMH Knaccudukarus
dynnamenra (byHIaMEHTaTbHBIX HEOpPraHUYEeCKU
IIBHBIX pa3zenoB HayK COEIMHEHUH U
Pa3/IenoB HAayK [ECTECTBEHHO-HAYYHOTO K| CBOKCTBA.
0 3emie MaTeMaTH4eCKOro Tema 6.
YT/TT\/TY/YUP{‘VY/YP
JUISL peILIeHUs LUKJIOB JUISl pEIICHUs] | pEaKLHH.
npogeccuona 3a/1a4 B 00J1aCTH Tema 7.
JBHBIX 3a/1a4 9KOJIOTMH, OXPAHBI Mertanisl 1
B 00J1acTH OKpY’KaroIel cpeapl U | HEMETaIbI.
Torra Q
9KOJIOTUU U npUpoIONOab30BaHus; | OCHOBHBIE
PUPOJIOTIOIb BBISIBIISIET 001IIHE MOHATHUSA
30BaHUA. 3aKOHOMEPHOCTH OpraHUYEeCcKOi
OIIK-1.3. Pa3BUTHUS OKPYXKAIOLIEH | XUMHH U TEOPHUS
Bnaners: Cpellbl, COBpEMEHHbIE | CTPOEHHUS
3HAHUAMHU 9](01'[06]"1/]‘-]601([/!6 6 COCﬂHHeHHﬁ.
HIaMEHTa npo06sIeMbl U IPOOIEMBI
byna p p Tema 9.
JBHBIX paloOHaIbHOTO VYrneBoaopos
pas3nenoB MIPUPOIOTIONH30BAHMS | UX IPHPOJIHBIC
Ha TANTONTITITITIT AT
yK Tema 10.
€CTECTBEHHO- Kucnopoxnconep
HAy4YHOTO U anue
MaTeMaTHIeC OpraHHYEeCcKre
KOTO IMKJIOB COCIIMHEHMS.
JUISL pELIEHUS Tema 11.
3amad B AzoTconenkarr
ODTaHWYECKHe
obnactu COEJIMHEHHUS.
HKOJIOTHH, [Tonumepsl
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OXpaHbl
OKpY>KaroIe
W cpenpl U
PUPOAOTIONb
30BaHMUS;
BBISIBIISICT
o0uue
3aKOHOMEPHO
CTH Pa3BUTHS
OKpy’Karolle
7| Cpelibl,
COBPEMEHHBI
e
HKOJIOTHYECK
ue MpoOIIeMbI
U mpoOsieMbl
palMoHaIbHO
ro
PUPOAOTIONb
30BaHUS

9. OueHounsIe cpencTBa
9.1 TecTOBBIC 3a1aHUS (HOPO2OBYIL YPOBEHD)

1. ITonoXuTeNbHBIHN 3apsy siapa aToMa paBeH:

a) YUCITy IPOTOHOB B spe; 0) aTOMHON Macce JIEMEHTa; B)

YUCITy HEHTPOHOB B SIJIpE; T') MACCOBOMY YHCITY M30TOIIA.

2. Kakoii sHepreTnueckuii moypoBeHb B aTOMAaX SIBIISIETCS COBOKYITHOCTBIO TpeX opOuTaieit? a) o;

6)p;B)d;r) £

3. YV KaKko¥ TpyNIbl YaCTHUIL 3JIEKTPOHHBIE (POpMYyIIbl oauHakoBbie? a) bu, s+, bu'+; 6) b, C1, Br, [;

B) K*, 0%, B, Ne; 1) T+, Ka+, K+.

4. B aToMe Kakoro sjeMeHTa Ha0ro1aeTcst Npockok aekTpona? a) be; 6) B1; B) Pb; r) Cu.

5. N'opu3oHTanbHas NOCIE0BATENILHOCTh XUMUUECKHUX 2JIEMEHTOB B IIEPUOAUUYECKON CUCTEME,
PacroI0KEHHBIX 110 BO3PACTAHUIO UX aTOMHOTO HOMEpa, Ha3bIBAETCS

a) rpynnoi; 6) NoArpynnoi; B) CEMEUCTBOM; I') IEPHOJOM.

6. Beiciias cTerneHb OKUCIICHHSI XUMUYECKOT0 3JIEMEHTa PaBHA

a) ero aTOMHOMY HOMEPY B MIEPUOINIECKOM CUCTEME;

0) HOMepy Meprojia, B KOTOPOM HAaXOJIUTCS DJIEMEHT;

B) HOMEpY I'pYyMITHI (32 PeAKHM UCKITIOUCHHEM);

T') Pa3HOCTH MEXKIY YUCIOM 8 U HOMEPOM TPYIIIIHL.

7. Hayka, n3ydaromias 1 00bsACHSIOIIAs XUMHUYECKYIO CBSI3b, HA3bIBACTCS a) KBAHTOBAS MEXaHHKA,

0) XuMHUYECKasi KHHETUKA;

B) KBaHTOBasi XMMHUS; I') KBAHTOBasi TEPMOIMHAMUKA.

8. KpaTHOCTb CBSI3M paBHA TPEM B MOJIEKYJIE

a) Ne; 6) N2; B) CO2; 1) Bb3.

9. V xakoro aroma B coeunenusix AlF3, CFs4, u SF, 00pa3oBaHie XUMUIECKUX CBSI3e
COTIPOBOXK/IAETCSI 8Ps-THOPUIU3AITUCTH?
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a)Al;06)F, B)C;1) S.

10. Kaxkoii mokaszareiab OTHOCHUTCS TOJIBKO K KOBAJICHTHO-TIOJISIPHBIM CBSI3SIM? @) SHEPTHS CBSI3U; 0)

KpPaTHOCTb CBSI3H;

B) JUTMHA CBSI3M; T) 93P PEKTUBHBIN 3apsig aTOMa.

11. B xakoM OTBeTE COeIMHEHHUS PACIIOI0KEHBI B OPSIIKE BO3PACTAHUS CTENICHH HOHHOCTH
XUMHYECKOH CBSI3U?

a) KC1, CsCl, NaCl, RbCl; 6) CsCl, RbCI, KC1, NaCl; B) NaCl, KC1, RbCl, CsCl; r) NaCl, CsCl,

RbCl, KCL1.

12. O6pa3oBanne XUMUYECKOU CBS3H B METaJIaX OOBSACHSIETCS

a) epeKphIBaHUEM OpOUTANICH BaJICHTHBIX JICKTPOHOB;

0) ruOpuan3aIue BaJeHTHBIX JICKTPOHOB;

B) 0000111ECTBICHHEM BaJICHTHBIX 3JIEKTPOHOB;

T') QJIGKTPOCTaTUYECKUM B3aMMOJICHCTBHEM KaTHOHOB U 3JIEKTPOHOB.

13. Yemy paBHO MaccoBoe YHCIIO aToma?

a) YHCIIy MPOTOHOB B aTOME; 0) UMCITy HEHTPOHOB B aTOME; B) YHCIY HYKJIOHOB B aTOME; T') YUCITY

QJICKTPOHOB B aTOMC.
31

14. Yemy paBHO 4nCII0 HEHTPOHOB B aToMe ,;P? a) 31; 6) 16; B) 15; 1) 46.

15. Yemy paBHO uncio opouraneii Ha /-nogyposue? a) 1;6) 3; B) 5; 1) 7.

16. Kakyto obmryro hopmyny umeer ocHoBanue? a) Me(OH)y; 6) I11Ac); B) DJI; r) Mex(Ac)y.

17. Kakoii u3 okcumoB siBisieTcs amgorepusiM? a) ZnO 6) Si02

B) SiO r) 1120

18. Kaxkoe u3 ocHoBanwii siisiercst nByxkuciotasiM? a) KOH; 6) Bi(OH)s; B) NH4OH; r) Sn(OH)-.

19. Kaxkas u3 kucnor siBasiercs nsyxocHoBHoi? a) HNO:; 6) HB:; B) H2COs; r) H3BOs.

20. Kaxkas u3 cosneil siBisieTcs KUCIOM Cobio?

a) “e(OH)2]=COs; 6) Fe(HCO3)3; 8) FEOHCO3; 1) Fe2(COs).

21. CkoJbKO rpaMMOB PaCTBOPEHHOI'O BEIIECTBA COJepkKUTCS B SOr pacTBOpa ¢ MacCoBOM Joei
BELIECTBA 10%0?

a)10T1;6)20T;B)5T;1) 40T,

22. CKOJBKO MOJIeH paCTBOPEHHOTO BEIIECTBA COJEPIKUTCA B 171 IEIIMMOIISIPHOTO pacTBOpa? a)

0,2MOJTb; 0) 1MOJIb; B) 0,1MOJIb; T') 0,01MOJIb.

23. Kakwue 3nexTposntsl siBisitorest cwibHbIME? a) HI; 6) KOH; B) H=S; 1) H3POs4.

24. CxonbKko HOHOB 00pasyercs mpu auccormaimu Monekyibl (NH4)2SO04? a) 2; 6) 9; B) 3; 1) 4.

25. Kakue u3 crieiyronux 3J1eKTpoauToB ssitorest cnadbbivu? a) H2SO4; 6) NaCl; B) AI(NOs)s; 1)

H3POs.

26. CxonpKO HOHOB 00pasyercst mpu aucconmanuu 18yx mojekyn FeCls? a) 4; 6) 10; B) 8; 1) 5.

27. Kakue u3 creyronux cojeii He moasepratores ruapoinsy? a) PONO3; 6) KNOs; B)

Ah(SO04)3; r) Pb2CO3.

28. PacTBOpBI, KaKuX AJIEKTPOJIIMTOB XapakTepusytorcs 3HaueHusamu pH > 7? a) Na2CO3; 6) CaS;

B) AI(NO3)3; r) BaCh.

29. B pacTBOpax, Kakux COJICH METHIOPAHK HMEET JKEIThIN 1IBET?

a) Na:S; 6) LiCl; B) HCI; r) H3PO,.

30. Kakyro okpacky npuoOperaeT JaKMycC B HEHTpabHOM cpeze? a) MaIMHOBYIO; 0)

CHHIOIO; B) KPaCHYIO; T') (PMOJIETOBYIO.

31. Kakas kuciora oOpa3yercs npu B3auMoeictBuu okcunaa dpocdopa (I111) ¢ Bogoii? a)

H3PO4; 6) HQSO4, B) HPOg, F) H3PO3.

32. I30TOMNBI XUMHYECKOTO JIEMEHTA OTIMYAIOTCS IPYT OT IpyTa: a) 0 YHCITY

HEUTPOHOB; 0) 10 YKCITY DJIEKTPOHOB;

B) TI0 YHCITy TIPOTOHOB; T) TIO MOJIOKEHUIO B TIEPHOAMUECKON CHCTEME.

33. Kakoii ra3 BbIICTISETCS MPH B3aUMOJICHCTBUY pa30aBICHHON CepHON KHUCIIOTHI C jKkene30M? a)

H-S; 6) H-; B) SO:; F) SO:s.

34. C xakuMH U3 CIeIYIOIINX BEIECTB MOXKET pearupoBath okcun azota (V)? a) CaCh; 6) H-0;
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B) H2804; F) HCI.

35. JlucTunsanus - METOI pa3aesieHusl CMeCeid, B OCHOBE KOTOPBIX JICIKHT:

a) pa3M4Has TeMIepaTypa KHIeHHUs KOMIIOHEHTOB; 0) pa3iuyHasi IJI0THOCTh KOMIIOHEHTOB; B)

pa3nuYHas PaCTBOPHUMOCTD BEIIECTB; I') PA3INYHOE arperaTHOE COCTOSIHUE BEILIECTB.

36. BrimapuBanue MpUMEHSIOT JUIS BBIJICJICHHUS BELIECTB  CMECEH, €CIIM KOMIIOHEHTHI
o0J1aaoT:

a) pa3IMYHON IUIOTHOCTHIO; 0) pa3IMYHBIM arperaTHbIM COCTOSIHUEM; B) pa3IMIHOM

PacTBOPUMOCTHIO; T') Pa3IMYHON TEMITEPaTypOr KUTICHUSI.

37. XuMu4ecKoe NOHATHE «MOJIbY» MMOKa3bIBAET:

a) YHUCII0 aTOMOB BEIIECTBA; 0) YMCI0 MOJICKYJT BEIECTBA; B) KOJIWYCCTBO BEIIECTBA; I')

MOJIEKYJISIPHYIO MaccCy BeIleCTBa.

38. KonouaHelit pacTBOp OT/IMYAETCsS OT UICTUHHOTO pacTBOpa: a) KOHIIGHTpaIuei; 0)

MJIOTHOCTHIO;

B) pa3MepaMu YaCTHUI pACTBOPEHHOIO BEIIECTBA; I') CIOCO0aMH MPUTOTOBJICHUSI.

39. ApeomeTp - 3T0 PUOOP, C IMOMOIILI0 KOTOPOTO:

a) ONpeAEIAIOT COCTaB BO3/1yXa;

0) yCcTaHaBIMBAIOT HAIPaBIICHUE BETPA;

B) KOHTPOJIMPYIOT CO/IEpP’KaHHE BPEIHBIX BEIIECTB B PACTBOPAX;

T') U3MEPSIOT TUIOTHOCTD YKHUKOCTEH.

40. B nmaGoparopuu pacTBOPUTEIIh MOKET OBITh OT/IEJIEH OT PACTBOPEHHOIO BEILIECTBA: a)

AIEKTPOJIN30M; 0) AeKaHTALUEH;

B) GUIBTPOBAHHUEM; T') IEPETOHKOM.

41. ®@TOp - 3TO CaMBblil:

a) aKTUBHBIN HEMeTaslT; 0) MPOYHBII 3JIEMEHT;

B) CHUIBHBIN OKHCIUTENb; T) JIEKTPOOTPULIATEIbHBIN 2JIEMEHT.

42. Yucno u30TONOB BOJIOPO/Ia U3BECTHRIX HayKe paBHO: a) 5; 0) 2; B) 4; 1) 3.

43. Y XUMHYECKHUX 3JIEMEHTOB TJIaBHBIX MOJATPYII C YBEJIHYSHHEM aTOMHOTO HOMEpa
YCUJIMBAIOTCSI:

a) METaJUINYeCKHEe CBOMCTBA; 0) HEMETAIUTMYECKHE CBOWCTBA,

B) XUMHYECKasi aKTUBHOCTb; T') PACTBOPUMOCTH B BOJIC.

44. Y XUMHYECKHUX DJIEMEHTOB B IIpejieiaX Meproa CIeBa HAlIPaBO YCHIUBAIOTCS: )

MeTaJUINYeCKUi 0J1ecK; 0) AIeKTPONPOBOAHOCTS;

B) OKMCJIMTEIbHBIEC CBOWCTBA; T') OTHOCUTEIIbHAS MJIOTHOCTb.

KDI/ITCDI/II/I M IIKaJia OIICHUBAHUA 11O OICHOYHOMY CPCACTBY «TCCTHUPOBAHHUC)

[1Ikana oleHUBaHUs Kpurepuii oneHuBanus
(uHTEpBAIT OAJITOB)

85 - 100% mpaBHILHBIX OTBETOB

4 71 - 85% npaBUIBHBIX OTBETOB
3 61 - 70% npaBUIBHBIX OTBETOB
2 60% npaBUIIbHBIX OTBETOB U HIXKE

9.2 Pedepar (bazoswiii yposern)

1. HaHOTexHONOTHs KaK MPUOPUTETHOE HATIPABIICHHE Pa3BUTHS HAYKU U MIPOU3BOJICTBA B
Poccuiickoit denepanyn.

2. CoBpeMEHHBIE METO/IbI 00€33apayKUBAHNUS BOIBI.

3. AIIoTponHs MEeTaJIoB.

4. Vcnionb30BaHKEe PaIuOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEISIX.

5. AMop(HBbIe BelecTBa B IPUPOJE, TEXHUKE, OBITY.

6. OxpaHa OKpy>Karoliel cpeibl OT XUMUYECKOTO 3arpsi3HEHUSI.
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7. KonmnuecTBeHHBIE XapaKTEPUCTUKH 3arpsi3HEHUST OKPYIKAIOIICH CPeIbl.
8. Ilpumenenue TBepa0TO U razoodpasHoro okcuaa yriaepoma(l'y).
9. 3amuTa 030HOBOTO PKpaHa OT XUMHYECKOTO 3arPsI3HCHHS.

10.

I'pybonucniepcHbIE CHCTEMBI, UX KJIACCU(PUKAIUS M UCIIOJIb30BaHNE B TIPO(ECCHOHATHHON

JesITeTIbHOCTH.
11. IlpumeHeHNE CYCTICH3UI U AIMYJIBCHIA B CTPOUTEIILCTBE.
12. MuHnepaitbl ¥ TOpHBIE TIOPOIBI KaK OCHOBA JTUTOC(HEPHI.
13. PacTBOpBI BOKpYT HAC.
14. Bona xak peareHT M Kak cpea Uil XUMHUECKOTo Mpoliecca.
15. Tunsl pacTBOpPOB.
16. YcTpaHeHHe )KeCTKOCTH BOJIBI Ha IPOMBIIIICHHBIX MTPEIIPUSTHSIX.
17. Cepnas kucioTa - «xjieb XUMUYECKOU MPOMBILIUIEHHOCTHY.
18. Vicionb3oBaHre MUHEPATIBHBIX KUCIOT HAa IPEANPUATUSAX PA3TUIHOTO MPOQUIIS.
19. Oxcunpl 1 CoNM KaK CTPOUTEIbHBIE MaTEPUAIIBL.

20.
21.
22.
23.
24.
25.

[ToBapeHHas COJIb KaK XMMUYECKOE ChIPhE.
Peakuus ropenust Ha IPOU3BOACTBE.
Peakuus ropenus B ObITY.
BupTtyansHoe MoJenupoBaHue XMMUYECKUX MTPOLIECCOB.
DJEeKTPOIU3 PaCTBOPOB JIEKTPOIUTOB.
[IpakTHyeckoe MpUMEHEHHE IEKTPOIIn3a: paQUHUPOBAHKE, TaJIbBAHOIIACTHKA,

TaJIbBaHOCTCTUA.

26.
217.
28.
29.
30.

31

33

34.
35.
36.

Posp MeTanIoB B HCTOPUY YEIOBEUECKON IIMBUIM3ALINY.
CoBpeMeHHOE MeTaJUTypruyeckoe MPOU3BOICTBO.

Posnp MeTansioB u crjIaBoB B HAyYHO-TEXHUUYECKOM Iporpecce.
Koppo3sust MeTanioB 1 ciocoObl 3aIUTH OT KOPPO3HH.
XUMHS METAJUIOB B MO€H TIPO(ECCHOHANBHOM AESATEIbHOCTH.

. XUMHS HEMETAILIIOB B MOei HpO(i)CCCI/IOHaJILHOfI JACATCIBbHOCTH.

32. KpaTKI/Ie CBCACHUS IO HCTOPUU BOSHUKHOBCHUA U PAa3BUTUA OpFElHPI‘IeCKOI\/’I XHUMHUH.

. Ponb oTeuecTBEHHBIX YUYCHBIX B CTAHOBJICHUH U PAa3BUTUU MHpOBOﬁ OpFaHHHGCKOﬁ XHUMHUH.

COBpeMCHHBIe NpeaACTAaBJICHUA O TCOPHUU XUMHUYCCKOI'0 CTPOCHUS.
DKOJIOTHYECKHE aCIIeKTHI UCIOJIH30BaHH YTJIICBOAOPOJHOT'O ChIPbA.
OKOHOMHYECKHUE ACIIEKThI MEKAYHAPOJHOTO COTPYAHUYCCTBA 110 UCIIOJIb30BAHUIO

YIJIEBOJOPOIHOIO ChIPBSL.

37.

HcTopust oTKpBITHS U pa3pabOTKH Ia30BbIX U HEPTSHBIX MECTOPOXAeHHH B Poccuiickoit

denepanuu.

38.
39.
40.

42.

XUMUS yTIIEBOAOPOTHOTO CHIPh U MOS Oyaymast mpogeccus.
VYTI1eBOIOPOIHOE TOTUIMBO, €T0 BU/IBI M HA3HAYCHUE.
CuHTeTHYeCKUE KayqyKHU: HCTOPHSI, MHOTO0Opa3ue U MepCIeKTUBHI.
41. Pe3UHOTEXHHUUYECKOE TIPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPOTpecce.
Hedbtr w ee TpaHCHOPTHpOBKAa KaK OCHOBAa B3aMMOBBITOAHOTO  MEXKIYHAPOIHOTO

COTPYJIHUYECTBA.

43.
44,
45,
46.
47.
48.
49,
50.

ApomaTuyeckue yrieBoJopo/bl KaK ChIPbe AJIs IPOU3BOACTBA IECTULIHIOB.

Yri1eBoabl U UX POJIb B )KMBOU IIPUPOJE.

CTpoeHue II0K03bl: HCTOPUS PA3BUTHS IPEACTABICHUNA U COBPEMEHHBIE BO33PEHMS.
PasBuTne caxapHOU IPOMBIIUIEHHOCTH B Poccun.

Poie yrineBogopoioB B Moeit Oyaytieid mpoheccnoHambHON AesITeNFHOCTH.

JKupsl Kak NPOAYKT NUTaHUSI U XUMHUYECKOE CHIPhE.

3aMeHa KHUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.

HexBaTka nmpoJoBOILCTBUS KaK Ii1o0anbHas mpolsieMa YeoBeUecTBa U IyTH €€ PeIICHHS.
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KpuTepun 1 nikaaa oleHHBaHKs 110 OLIEHOYHOMY CPEJICTBY «pedepaTy
[kana OLICHUBAHUS Kpurepnii onennBanus
(uHTEpBa) 6AIIOB)

PedepaTr mpencraBieH Ha BBICOKOM YpPOBHE (CTYIEHT B IOJHOM OObeMe
OCBETWJI PAcCMAaTPUBAEMYIO MPOOJIEMATUKy, NIPUBET apryMEHThl B IOJIb3Y,
CBOMX CYXJCHUH, BiajeeT NPOPUIbHBIM MOHATHHHBIM (KaTeropHaIbHbBIM)
armmapatoM W T.1.). OdopmiIeH B COOTBETCTBHM C TpeOOBaHUSIMU,
[peIbIBIIEMBIMU K JAHHOMY BUY pab0T

4 Pedepar mpencraBieH Ha cpeaHeM ypoBHE (CTYACHT B LEJIOM OCBETHI
paccMaTpuBaeMylo MpoOJIeMaTUKy, MPHBENl apryMEeHThl B TOJIb3Y CBOUX
CYXKICHHMH, IOMYyCTHB HEKOTOPbIE HETOYHOCTH U T.M.). B odopmienun
NOTyIEHbl HEKOTOpble HETOYHOCTH B COOTBETCTBUU C TpeOOBaHUIMH,
[peIbABIIEMBIMU K JAHHOMY BUY paboT

3 Pedepat npeacraBien Ha HU3KOM YpOBHE (CTYACHT JOITYCTHJI CYIIECTBEHHBIE
HETOYHOCTH, M3JIOKWI MaTepuas ¢ OMMOKaMHU, He BIaJeeT B JOCTATOUHON
CTeNeHH NPO(UIbHBIM KaTerOpUaJIbHBIM anmapaToM U T.11.). B odopmiienun
NOTYIEHBI OIIMOKKA B COOTBETCTBUM C TPEOOBAHUSIMH, MPEIBIBISIEMBIMU K
TTAaHHOMY By paboT

2 Pedepar mpeiacraBieH Ha HEYHOBJIETBOPUTEIBHOM YpPOBHE WM He
MpecTaBieH (CTYACHT HE TOTOB, HE BBHITIOJHWII 3a/JaHUE U T.I1.)

9.3 Ketic-3aganue (8vicoxutl yposeHv)
Bapuanr 1

1. Mlpenmer ¥ 3aayvl XUMUW. 3HAYCHHE HEOPraHMYECKOW XUMHHM B TOATOTOBKE OyIyIlIero
¢dapmanieBTa. OCHOBHBIE 3aKOHBI XUMUHU. XUMUS U OXpaHa OKPYKaIoLIEei cpebl.

2. OOmas xapakTepUCTHKA dJIEMEHTOB | rpynibl, TIaBHON NOATPYIIIBI IEPUOINIECKON CHCTEMBI
H. 1. MenneneeBa. XapakTepUCTHKA HATpus WU KalWs, U WX COEIUHEHUH. buonoruueckas poib.
[IpumeHeHre B MEAMLIMHE U HAPOJHOM XO3SICTBE COETMHEHUI.

3. 3anumuTe CXEeMy CTPOCHHS aroma, SJCKTPOHHYIO (GOpMyny H DJIEKTPOHHO-TpadUIecKyro
dbopmymy aToma Gopa.

4. Cxonbko TpamMMoB 25%-T0 pacTBOpa BemiecTBa Hajo 100aBuTh kK 270 T 5%-T0 pacTBOpa, 4TOOBI
nonyuutb 10%-# pactBop? 3anuiinTe YUCIO C TOYHOCTHIO A0 LETbIX.

5. Berancanre 006EM azota (H. y.), KOTOPBIH 0OpasyeTcs mpu mojHoM cropanuu 20 1 aMMHaka B
n30bITKE KHcTopoia. OTBET yKaKUTE B JIMTPAX C TOYHOCTHIO 0 TIEITBIX.

1. CoBpemennas ¢opmynupoBka mnepuoauueckoro 3akona [[.VMI. MenneneeBa B cBeTe TEOpUU
CTpoeHMsI BelecTBa. Maiible U OOJbIlIME MEePUOJIbl, TPYMIbI U MOArPYMIbI MEPUOIUUECKON CHCTEMBI.
[TprumHBI NEPUOANYECKOTO U3MEHEHHSI CBOMCTB 3JIEMEHTOB.

2. OO6mas xapakTepucTuka MeTayuioB [T rpymmbl r1aBHOW MOATPYMITEI IEPHOAHYECKON CUCTEMBI
. 1. Menneneesa. XapakTepuCTHKa KalbLsl, MarHusi, U UX COEAMHEHUN. bruonorudeckas poyib KaiabLusl.
[IpymeHeHre B MeIMLIMHE U HAPOJHOM XO3sICTBE.

3. 3amumuTe CXeMy CTPOCHHS aToMa, AJICKTPOHHYIO (GOpMyiny H 3JIeKTpOHHO-TpaduuecKyro
(dbopMmyiy aToma yriaepoa.

4. CkonbKo rpaMMoB 65%-ro pacTBopa a30THOM KuciaoTsl Hajo cmemath ¢ 270 T 10%-ro pacTtBopa
3TOTrO BelecTBa, YTo0b! MomyuuTh 20%-it pactBop? OTBET BBIpAa3HUTE B BH/E LIEIOT0 YUCIA.

5. [Ipu pacTBOpeHNH yTiepoaa B KOHIIEHTPUPOBAHHOMN CEpHOI KHCI0Te 00pa3oBaiaCh CMECh Ta30B
obmmmM 006éMoM 21 1. CKOJIBKO TUTPOB CEPHUCTOTO Ta3a COMEPIKUTCS B 3TOM cMecu? OTBET MPUBEINUTE B
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BHUJIE LIEJIOTO YHCTIA.
Bapuanrt 3

1. OcHoBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHUH.

2. O6mas xapakrepuctuka sneMeHToB [T rpynmbsl moOOYHOM MOATPYNIBI MEPHOAUUECKOM
cuctrembl J[. M. MengeneeBa. XapakTepucTHKa LHHKA W €r0 COCIWHEHWH. buosormdeckas podb.
[IprumeneHne coeMHEHNI TUHKA B MEIUIUHE, B HAPOJHOM XO3SMCTBE.

3. 3amumuTe CXeMy CTPOCHHS aToMa, AJICKTPOHHYIO (GOpMYIy H 3JIEKTPOHHO-TpaduIecKyro
¢dbopMyiy aToma azora.

4. Beruucnute macey 15%-ro pacTBopa BemecTBa, KOTOPBIH MOKHO NOJTy4uTh pazdoasnenuem 200 r
36%-10 pactBopa. OTBET JaiiTe B rpaMMax ¢ TOYHOCTBIO J0 TIEITBIX.

5. Omnpenenute 00bEM BOJOPOJA, HEOOXOAMMBIN AJI MOJHOTO THApUpoBaHus S50 J1 aneTHiIeHa.
OOBEMBI ra30B U3MEPEHBI IPU OJJMHAKOBBIX YCIOBUAX. OTBET JaiiTe B TUTPaxX C TOUHOCTHIO 10 HEIIBIX

Bapwuant 4

1. Xumnueckoe paBHOBecHe peakiuu. DakTopsl, BIUAIOIIKE HA CKOPOCTh peakuuu. [Ipunuun Jle
[Tarenbe.

2. O6mas xapakrtepuctuka smeMeHToB [T rpymnmbel moOOYHON MOATPYMIIBI MEPUOIUYECKOM
cuctemsl [I. . MenneneeBa. XapakTepUCTUKA PTYTH U €€ COCIUHEHUN. BiudaHue coequHEHU PTyTH Ha
KUBBIE OpraHu3Mbl. [IpuMeHeHne coelMHeHnil pTYTH B MEIULIMHE, B HAPOJHOM XO3SIICTBE.

3. 3anummuTe CcXeMy CTPOEHHUs aToMa, 3JEKTPOHHYI0 (GOpMYyNly M 3JIEKTPOHHO-TpadUuecKyro
(dbopMyiy aTomMa KHCIIOpo/a.

4. Beruucnute mMaccy BOAbI, KOTOpyro Hajno 100aButh K 200 r 36%-i1 CONSIHON KUCIOTHI, YTOOBI
nosryuuts 20%-10 kucnoty. OTBET JalTe B rpaMMax ¢ TOYHOCTBIO 10 LIENbIX.

5. Ilpu momHom pasnoxxkennn HutTpata xene3a(l'T) oopazoBanuck oxcua sxene3a(I'TT') u cmeck razos
o6mmum 06sEMoM 36 1. Uemy paBeH 06bEM okcuaa azota(l'y) B 3Toit cmecn? OObEMBI T'a30B U3MEPEHBI ITPU
OJIMHAKOBBIX ycnoBusix. OTBET JAaiTe B TUTpaX.

Bapuanr 5

1. Tunsl XxumMuveckux peakuid. Peakuuu nonnoro oomena (PHUO).

2. OOmias xapakrepucTrka 31eMeHToB [ TT rpymnmnsl riiaBHON NOATPYIIIBI HEPUOTUUECKON CUCTEMBI
1. 1. Menneneea. bop, antoMuHui, U UX COeIMHEHNH. bruonornyeckas ponib, IpUMEHEHHE B MEAULIMHE U
HapOJHOM XO3MCTBE COEANHEHUN.

3. 3anuimuTe CcXeMy CTPOCHHUS aToMma, JJCKTPOHHYIO (GOpPMYIy H DJICKTPOHHO-TPapUUECKYIO
dbopmyiry aroma Qropa.

4. Kaxkyro maccy 17%-ro pactBopa xiopuga meau(I1) Hamo B3sTh, yTOOBI pu 706aBIeHNH 15 T BOIBI
MOJIyYUTh PACTBOP ¢ MaccoBoi noieit conu 10 %? 3anummure 94ucio ¢ TOUHOCTBIO O JECTHIX.

5. Bpruncnure 00bEM KHCIOPOAa, KOTOPIH HeoOxoauMm aist okucinenus 20,2 1 (H. y.) Bogoposa.
OTBeT yKa)KuTe B IUTPAX C TOUHOCTBIO 10 JECATHIX.

Bapuanr 6

1. PactBOpsI. Buast pacTBOpOB.

2. OOmras xapakTepuCTHUKa 371eMEeHTOB [V rpynmsl, riaBHOM MOArPYIITEl HEPUOAMYECKON CHCTEMbI
J. U. Mengeneesa. Yruepoa, amiorponust yrnepoga. CoenuHenust yriepoaa. buonorundeckas poib
yraepona. IIpuMeHeHne B MeQULMHE U HApOAHOM XO3MCTBE yriaepoaa U ero coeauHeHuil. KpemHuii.
Pacnpoctpanenue B npupoae. Oxeupn kpemuus (IV). Kpemuuesas kucinora. CUIHKaThI.

3. 3anumuTe cXeMy CTPOSHMS aToMa, SJICKTPOHHYIO (GOpMYILy H 3JIEKTPOHHO-TpadUUECcKyIo
(dopMyiy aToMa HEOHa.
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4. CKOJIbKO TPaMMOB JIECSITHBOJTHOTO KpUCTAJLIOTHApaTa motpedyercst ast npuroroienus 300 T
5,3%-to pactBopa kapOoHara HaTpusa? OTBET MPUBEAUTE C TOYHOCTHIO JI0 IECATHIX.

5. Ilna oGxkwra cynbduma mmHkKa norpedoBaiock 240 5 kuciopoma. Beraucimre 00BEM
oOpa3oagiierocs okcuaa cepbl(I'Y). O0BEMBI Ta30B U3MEPEHBI IPU OJTMHAKOBBIXYCIOBUAX. OTBET TaliTe B
JUTPaxX ¢ TOYHOCTBIO JI0 LIENbIX.

Bapuanr 7

1. CrocoOwl BbIpakeHHs KOHIeHTpanui. MomspHocts. HopmameHOCTE. MaccoBast oS
pacTBOPOB.

2. OO0mas xapaKTepUCTHKA AJIEMEHTOB V TPYIIbI TJIABHOM MOATPYMIbI NEPUOAMYECKON CUCTEMbI
. U. MenneneeBa. A3oT, pocdop, 1 ux BakHenme coeaunenus. Aymuorponus gochopa. buonornyeckas
ponb azora u dochopa. [Ipumenenue B MeTuIIMHE U HAPOAHOM XO3AHCTBE.

3. 3amuiuTe CXeMy CTpPOEHHUs aTroMa, 3JIEKTPOHHYI0 (OpMYITy U 3IEKTPOHHO-TpaUUECcKyrO
¢dopmyIly aToMa HaTpHUs.

4. CKOJIBKO TPaMMOB CEMHBOJHOTO KpHUCTajuloruapara norpedyercs mis npurotosierus 200 r
12%-ro pactBopa cyibdara maraus? OTBET NPUBEAUTE C TOYHOCTHIO JIO AECATHIX.

5. Beuuciute 00BbEM KUCITOpPOJa, HEOOXOAMMBIM AJIsi MOJHOTrO cropanust 12 5 cepoBomopona.
OO0BEMBI ra30B U3MEPEHBI IPU OMHAKOBBIX YCIOBUSAX. OTBET NalTe B IUTPAX C TOUHOCTBHIO JI0 LIEJBIX.

Bapuanr 8

1. B3auMocCBs3b KJIACCOB XUMHUYECKHUX COSAMHEHUH (LIETIOUKH MTPEBPALLEHUI).

2. OOmas xapakTepucTrKa ieMeHToB VI rpymmsl nepuoandeckoit cucreMsl JI. 1. Menaeneena.
OO0mas xapakTepucTuka XalbKoreHoB. Kucmopoa. Ammorpornms kuciopona. Ilomydenune kucimopona.
buonoruyeckast posb kuciopoja. [lpumenenue Kuciopoia B MEIMIIMHE U HAPOJHOM XO3SMCTBE.

3. 3anumuTe CXeMy CTPOCHHS aToMa, JJIEKTPOHHYI (OpPMYyIly W 3JIEKTPOHHO-TPapUIECKYIO
¢dbopmyiy aToMa MarHusi.

4. Bpruucnure Maccy HUTpaTa Kajus, KOTOPBIN clieayeT pacTBOpuTh B 150 T pacTBOpa ¢ MaccoBoi
noneit stot comu 10% nanst mosydeHust pactBopa ¢ MaccoBoi jgoieit 12%. Oter paiite B rpammax
TOYHOCTBIO J10 I€CATHIX.

5. Bpluucnure Maccy LIMHKA, KOTOPBIM BCTYMAET B PEAKLUIO C COMISIHOM KUCIOTOM /ISl MOTyYEHUs
2,24 1 (1. y.) Bogopoaa. OTBeT jaiiTe B rpaMMax ¢ TOYHOCTBIO /10 AECATHIX.

1. T'maponus coneit. Onpenenenue cpenbl pactBopa. MHAMKATOPHI.

2. OOmas xapakTtepuctuka snemMenToB VI rpynmsl nepuoandeckoit cucremsl Jl. 1. Menaeneesa.
Cepa. Baxueiimme coeauHeHus cepbl. JlelicTBue cepoBoaopoia Ha opraHusM. IIpuMeHeHue cepbl u ee
COEIMHEHUM B MEIMIIMHE U HAPOJIHOM XO3SIHCTBE.

3. 3anumuTe CXeMy CTPOCHHS aToMa, JJICKTPOHHYI0 (GOpPMYITy W AJIEKTPOHHO-TpadUIECKYIO
dbopMyiTy aTomMa aTOMUHUS.

4. K 200 r 10%-ro pacTtBOpa THIpPOKCHAA Kanusi AOOABWIM 25 T YUCTOTO THIPOKCHAA KaJHA.
Boluucnure MaccoBylo 010 PacTBOPEHHOIO BEIIECTBA B IMOJIy4YeHHOM pactBope. OTBET yKaXHTE B
MPOIIEHTAX C TOYHOCTHIO J0 HETBIX.

5. CxoybKko TpaMMOB cylb(uaa amoMuHus TpeOyeTcs Ay monydeHus 2,24 i (H. y.) cepoBoiopoja
C TIOMOIIBIO peakiuy ruapon3a? OTBET OKPYIIIHTE A0 OJIMKAUIIETO IeJIOT0 YUCIIA.

Bapmuanr 10

1. Kommiekcnblie conu. KommiekcooOpa3oBaTesnp U €ro 3apsjl, KOOpAWHAMOHHOE YUCIIO, TUTAH/Ibl,
3aps] BHYTpEHHEN cdepbl.
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2. Oo6mas xapakrtepuctrka 1emenToB VII rpynmel nepuonndeckoii cuctemsl [[. . Menneneena.
OO0mass xapakTepuUCTHKa TalloTeHOB. XJop. BakHelmwe coemuHeHHs Xjopa. buosiormdeckas poib
raJIOTeHOB, MPUMEHEHUE XJIOpa M €ro COSAMHEHWH B MEIUIMHE W HapOJHOM Xo3siicTBe. ['amorensl u
OKpy’Karolas cpesa.

3. 3anmummTe CcXeMy CTPOEHHUS aTroMa, JJICKTPOHHYI0 (OPMYITY H 3JICKTPOHHO-TpadUUECKYIO
dbopmyny aToMa KpeMHUSL.

4. CxonbKO rpaMMOB KapOoHata kanus Hazo n1o0aButh kK 200 r 15%-ro pacTBopa 3Toi coiu, 4TOObI
nosnyuuth 20%-1 pactBop? OTBET 3aNUILIUTE C TOUHOCTBIO O JECATHIX.

5. Berancnure 00b€M (TIpU H. y.) KHCJIOpOJa, KOTOPBIH 0Opa3yeTcs NpH pa3ioxeHuH 4 MOIb
nepokcuaa Bogoposaa. OTBeT naifte B IMTpax ¢ TOUHOCTHIO /10 JECSTHIX.

Kpurepun u mkana olieHMBaHUS IO OLEHOYHOMY CPEJICTBY «KeWC-3aTaHue)
[IIkaja olieHUBaHUSI Kpurepun oneHuBanus
(nHTEpBaN OAIIIOB)

S OOydJaromuiicss TOJHOCTHIO W TPABWIBHO BBIMONHWI 3ananHue. [lokazan
OTJIMYHBIC 3HAHHWA, YMCHUSA U BJIAJACHUSA HABBIKAMHU, IMPUMCHCHUA UX IIPHU
pelieHny 3aJad B paMKax YCBOEHHOro ydeOHoro marepuana. Paborta
o opMIIeHa aKKYpaTHO B COOTBETCTBUU C MPEABABISIEMBIMUA TPEOOBAHUSIMH

4 OO0ydJaroImuiics BBIMOJIHUI 33[aHUe C HeOOIbIIMMHU HeTOYHOCTAIMU. [Tokazan
XOpOIINe 3HAHWSA, YMEHUS WM BJIAJICHUS HaBBIKAMH, NMPUMEHEHHUS WX TMPHU
pelieHUH 3aJad B paMKaX OCBOEHHOro ydeOHoro warepuania. EcTb
HE/I0CTaTKU B 0OPMIICHUU pabOThI

3 OOy4aronmMicsl BBINOJIHUI 3aJaHHe C CYHIECTBEHHBIMH HETOYHOCTSMHU.
[Toka3an ynoBIE€TBOpUTENbHBIC 3HAHUS, YMEHHUS U BIIAJICHUs HaBBIKAMHU,
NPUMEHEHUS UX NP PeLICHUH 3a1a4

2 O6yIIaIOH11/H>'Ic51 BBITIOJIHWJT  3aJlaHue HenpaBwibHO. [lpu BbIONIHEHUU
00ydJaromuiicss MPOIEMOHCTPUPOBAT HEAOCTATOYHBIA YPOBEHb 3HAHUH,
YMCHI/Iﬁ U BJIagCHUA HWMU [pU PCUHICHHMU 3ala4 B paMKaX YCBOCHHOI'O

yueOHOro MaTepuaia

9.4 Pa3HOypOBHEBBIC 33714y U 331aHUS (TIOPOTOBBIH YPOBEHB)

1. JlaiiTe onpeeneHue MOHITHS aTOMY, MOJIEKYJIE, BEIIECTBY.
2. Kakoe BemiecTBo SBISIETCSA MPOCTHIM, & KAKOE CIOKHBIM?

3. laiiTe onpeaeneHns OCHOBHBIE OHATHSIM CTEXHOMETPHUH.

4. ChopmynupyiiTe OCHOBHBIEC 3aKOHBI CTEXHOMETPHH.

5. Becerna nu cpaBeasiuBBI 3aKOHBI CTEXHOMETPUN?

6. Kakue ocHOBHBIE KJIaCChI BeleCTB BbI 3HaeTe, mpuBeAUTE MPUMEPHI?

7. Kakue u3 okcuos - COz, CaO, P20s, NO2, SO2 criocoOHBI kK cojieo0pa30oBaHMIO:

a) ¢ kucioTamu, 0) co menodamu? OTBET MPOMJLTIOCTPUPOBATh ypaBHEHUsIMHU peakuuil. Hazpatb
OKCH/IBL.

8. 3aKOHUYNTH ypaBHEHHUS PEAKIIN:

NaOH + a207 »

2m + H”°4 (ko)

2m + 1% (pa36.) A

Al + Hasoy (paz6.) »

CF(OH)3 + H3A6o4 A

Cr(oH)3 + ILIOH "

2nOHC1 + H2S04 »

Broa + H2804 A

PBr3 + H.O *
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Cl12+H0"

9. IlpemoXuTh HE MEHEE MATH Pa3IMIHBIX CITOCO00B moiydeHust ZnSO4.

10. Kakas peakiusi Ha3bIBaeTCsS CaMONPOW3BOJBLHON? JlOIDKHA M CaMOIPOM3BOJIBHAS PEAKITUS
00s13aTeIbHO OBITH OBICTPONPOTEKAIOIIEH ?

11. Kakue peakimu Ha3bIBAIOTCA MpPaKTUYECKH HeoOpatuMbiMu (ogHOcTOpoHHMMHM)? [IpuBeaute
pUMepbl 00PaTUMBIX PEAKIIHIA.

12. JlaTe onpeseneHre U MaTEMAaTUYECKOE BHIPAKEHHE CKOPOCTH XUMUYECKON PEaKIIUU.

13. Yto Ha3bIBaeTCs KOHCTAHTOM CKOPOCTHM XUMHUYECKOH peakIuu U OT Kakux (HakTOpoB OHa
3aBUCHUT?

14. CopmynupoBath 3aKOH JEHCTBYIONINX MAcC M MMPUBECTH MTPUMEPBHI.

15. KakoB (hm3HuecKuii CMBICI KOHCTAHThl XMMHYECKOTO PAaBHOBECHS M OT KakKuX (aKTOPOB OHA
3aBUCHUT?

16. laiiTe moHsITHE UCTUHHOTO pacTBOpa. YeM UCTUHHBIA PAacTBOP OTIMYACTCS OT KOJUTOUIHOTO?

17. JlaiiTe moHsTHE paCTBOPHUTEINS U pacTBOpsieMoro BemecTsa. [IpuBeaure npumepa.

18. [lo kakuMm mpHU3HaKaM MOXKHO KJacCHU(PUIMPOBaTh pacTBOpbl? [lpuBenuTte KiaccupUKaIUIO
pactBopoB. [IpuBenure npumepsl.

19. [aiite ompeneneHne MacCOBOW JTOJIM, MOJIAPHOW MTOJIM, MOJIAPHOW KOHIIEHTPALUH, MOJIAPHOU
KOHIICHTpAIMH SKBUBAJIEHTA, MOJISUTLHOM KOHIIEHTpauy. [losicHuTe Ha mpumepax.

20. Uto takoe ocmoc, ocmotudeckoe aapneHue? [lpuBenurte mpumepsl ocMoca B mpupone. [ae
MOYHO HCII0JIb30BaTh sIBJIEHUE ocMoca?

21. Chopmynupyiite 3akoHbl BanT-I'odpda u Pays.

22. Yto Takoe 30y/UTMOCKONHS U KPUOCKOIIHS?

23. JlaBneHHe HACBILICHHOTO BOJSHOTO Mapa BOAHOTO pacTBopa HeanekTponuta nmpu 100 °C paBHO
720 MM pT. cT. OnpeenuTh, CKOIBKO MOJIEH BOJIBI MPUXOAUTCS HAa | MOJIb paCTBOPEHHOTO BEILIECTBA B ’TOM
pactBope.

24. Ompenenuts, IpU Kakoil Temmnepatype 3amep3aet 0,1 MONSIIbHBIN PacTBOP YKCYCHOM KHUCIIOTHI,
eciu a= 0,014.

25. TIpu kakoit TemnepaType OyaeT KpucTaun3oBaThest 4-% pacTBOp 3TUIOBOTO criupTa’?

26. OmnpenenuTh naBieHne HackimeHHoro napa mpu 65°C pactBopa 34,2 1 caxapa (C12H22011) B 130
MJT BOJIBI.

27. JlaBneHue HaCBIIIEHHOTO napa Juis pacTBopa 27 r riaoko3sl B 108 T Boas! paBHO 741 MM pT. CT.
npu 100°C. HaliTu MOJEKyISIPHYIO MacCy TITIOKO3bI.

28. Uro HazpiBaercst OydepHbIM pactBopoM? Kaknmu cBoiicTBaMu OH 00siagaet?

29. OObsicHuTh, NoueMy pH OydepHoro pactBopa npu 100aBICHUN HEOOIBIINX KOJHYECTB
KHCJIOTHI MJIH LIEJIOYH MPAKTUIECKU HE MEHSEeTCS?

30. Kak BiusieT pa3daBieHne Ha OyQepHyt0 eMKOCTh pacTBopa’?

31. Beruucauts pH cMecn pacTBOpOB:

a) 0,11. KH4OH u 11. KH4C1; 6) 0,15. KH4OH u 21. KH4C1.

32. Uto Ha3BIBAETCS MPOU3BEACHUEM PACTBOPUMOCTH?

33. Kakwue peakiuu Ha3bpIBalOT OKUCIUTETHHO-BOCCTAHOBUTEIILHBIMU M Y€M OHU OTIMYAIOTCS OT
O0OMEHHBIX peakiuii?

34. B uem cynHOCTH NMPOIECCOB OKUCIEHUS] U BOCCTAHOBJICHUS ?

35. B 1 1 pacTtBopa comepkutTcst 8 T XJIOPHON KUCIOTHI. BRIUUCINTE €€ HOPMAITLHOCTh B PEAKIIHH C:
a) eIKUM HATpOM, 0) CEPHHUCTHIM Ta30M.

36. 0,8 r pacTBOpa NMepoKCcHIa BOAOPO/Ia BBIICIWIN U3 MOJAKHCICHHOTO PACTBOPA MOIU/Ia KaJUs
0,3r nona. BeuncinuTh NPOLEHTHYIO KOHIIEHTPALMIO pacTBOpa MEPOKCHIA BOAOPOAA.

37. Ckoabko Mt 5%-HOT0 pacTBOpa MOJHOBATOW KUCIOTHI (TUIOTHOCTH 1,02) motpebyeTcst st
okucnenus 40 ma 8%-HOTo pacTBOpa HOAUCTOBOOPOAHON KUCIOTHI (TNIOTHOCTH 1,06)?

38. CkonbKO rpaMM HUTPUTA KaJKsi MOKHO OKHCIHUTh 30 Mummurpammamu 0,02 H. OJKUCIEHHOTO
pacTBopa rnepMaHraHaTa Kajaus?

39. Kakne 00beMBbI CEpOBOIOPOIa U CEPHUCTOTO Ta3a (H. y.) MOJHKHBI TIPOPEarupoBaTh, YTOOBI
nonyursiocs 100 xr cepbr?

40. Kem, Koraa 1 KaKUMH OTIBITaMH OBIJIO OTKPBITO SIIPO aTOMa U CO3/[aHa siAepHast MOJEb
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aToma?

41. Yro nosoro Beex H. bop B npencrasienne o6 arome? JlaiiTe KpaTkoe H3JI0KEHHAE TIOCTYJIATOB
Bopa.

42. Yo omnpenenseT U Kakue 3HaUYCHUs: MOXKET UMEThb INIJaBHOE KBAHTOBOE YHCIIO, BBEICHHOE
Bopowm?

43. Yrto HazpiBaeTcs sHeprueil nonuzanuu? Kakas BennymHa nMeeT OJJUHAKOBOE C HEW YHCIIOBOE
3HaueHue? B Kakux equHuIaX OHU U3MEPSIOTCS?

44. Kak u3MeHSI0TCS CBOMCTBA JIEMEHTOB IIaBHBIX MOATPYIII MO MEPHOJaM U B Mpeieaax OJHOM
rpynibl? YTo sIBIsieTCs] NPUYUHON 9TUX U3MEHEHUA?

45. Yto Ha3bIBACTCS CPOJICTBOM aToMa K JIEKTPOHY?

46. Yto Ha3bIBAIOT a0COITIOTHON M OTHOCHUTEIIBHOHN 3JIEKTPOOTPUIIATEIILHOCTHIO?

47. Yto Ha3BIBAIOT CTEIICHBIO OKHCIICHUS HJIEMEHTA M YeEMY pPaBHA MX 00Iasi CyMMa B MOJIEKYJIE U B
noHe?

48. JlaiiTe coBpeMEeHHYIO (hOPMYITHUPOBKY MEPUOTUIECKOTO 3aKOHA?

49. Tlokaxure, KaKk EPUOIUYECKUN 3aKOH WLUTIOCTPUPYET U NOATBEP)KIaeT 3aKOH Iepexoa
KOJINYECTBA B KAUE€CTBO.

50. KakoBa cTpykTypa nepuoauueckoil cucremsl? UTo onpeaesnseT Yucio NepruoaoB, Ipymi U
noarpymmn?

KpI/ITepI/II/I 1 IIKaJIa OUCHUBAHUA 110 OICHOYHOMY CPCACTBY _ «PA3HOYPOBHCBLIC 3aJdHHA W 3aJdYN»

IlIxana Kpurepuu onennBanus

OLIEHMBaHUsI  (MHTEpBAJ
0aioB)

5 OOyuaromuiicsi OJMHOCTHIO U MPAaBWIBHO BBHINOJIHUI 3aaanHue. [lokazan
OTJIMYHbIC 3HAHMSA, YMEHUS WM BIQJICHUS HABBIKAMH, NPUMEHEHHUS UX TNpPU
pelieHny 3a7a4 B pPaMKax YCBOEHHOTO ydeOHOro Marepuana. Paborta
odopmMIIeHa aKKypaTHO B COOTBETCTBUH C IPEABSABISIEMBIMH TPEOOBAaHUSIMU

4 OOyuaromuiicss BBIIOJIHWI 33aJaHWE C HEOONBIIMMH HETOYHOCTSMHU.
[Toxazan xopolre 3HaHus, YMEHUS U BJIAJICHUS] HaBbIKAMH, IPUMEHEHUS UX
pU pEIIeHUuH 3a7ad B paMKax OCBOEHHOro yueOHoro marepuana. EcTb
HEI0CTATKU B 0(OPMIICHHU PaOOTHI

3 OOyuaromuiicsi BBIIONHMI 33JaHUE C CYIECTBEHHbBIMU HETOYHOCTSIMHU.
[lokazan yaoOBIETBOPUTEIbHBIE 3HAHUS, YMEHHS M BJIAJCHUS HaBBIKAMH,
NPUMEHEHHUS UX [IPU PeLICHUH 3a7a4

2 OOyuaromuiicss BBINOJHWI 3aJaHUe HENpaBWiIbHO. Ilpu BeImonHEHUM
00yJaroIuiicss MPOAEMOHCTPUPOBAJI HEJOCTATOUHBIH YPOBEHb 3HAHU,
YMEHUH M BJIAJCHHUS MMU IPU PELICHUU 3a7ad B pPaMKaX YCBOEHHOIO
yueOHOro MaTepuana

9.5 TlpakTrueckoe (MPHUKIAAHOE) 3a/1aHUE (BBICOKUI YPOBEHB)

1. BblMUCHIWTH DSHTAJIBIUIO PACTBOPCHUS KPHUCTAJUIOTHAPATA, €CJIM HW3BECTHBI  DHTAIBITHS
pacTBOpeHUs O€3BOHON COJIM W IHTAIBIHS 00Pa30BaHUS KPUCTAIUIOTHIpATa U3 OE3BOTHOM COTU U BOJIBI.

2. BplYMCIUTH M3MEHEHWE SHTAJIBIINHU, SHTPONHMH WIHA 3Hepruu [ mb0Oca peakiuu 1Mo TaOJIMYHBIM
TCpMO}II/IHaMI/I‘leCKI/IM JTAHHBbIM HpI/I pa3H1>1x TeMnepaTypax.

3. OHpCI[eJ'II/ITB OHTAJIBITUIO peaKIII/II/I 10 DQHTAJIBIIUAM NU3BCCTHBIX peaxunﬁ C UCITIOJIb30BAHUEM 3aKOHA
I'ecca.

4. PaccunTaTh KOHCTAHTY PAaBHOBECHUS PEAKIMU IMPH PA3TMYHBIX TEMIIEpaTypax, €CIIA H3BECTHBHI
SHTAJIBIUS U SHTPOIUS PEAKIUU.

5. V3BecTHBI KOHCTAHTHI PABHOBECHS PEAKITUH TIPH JIBYX TeMIepaTypax. PaccunTarh w3 3THX TaHHBIX
SHTAJIBIIAIO U SHTPOIHUIO PEAKIIUH.
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6. OmnpenenuTts mapamMeTpsl KHHETUYECKOTO YPAaBHEHHS PEAKIMU (TTOPAIOK, SHEPTUIO aKTHBALIUH,
KOHCTAQHTY CKOpPOCTH) W3 OJKCHEPUMEHTAIBHBIX JaHHBIX 110 33aBUCUMOCTH CKOPOCTH pEAaKIHHd OT
KOHILIEHTpALMH pearupyouix BeecTB U TeMIepaTyphbl.

7. OnpenenuTb, BO CKOJIBKO pa3 KaTaau3aToOp H3MEHsSET CKOPOCTh XUMMUYECKOW peakluH, €clid
M3BECTHBI SHEPIMU aKTHBALIUYU PEAKIMU C KaTaau3aTopoM U 0e3 KaTaau3aTopa.

8. Omnpenenuth, Ha KaKyr0 BEJIMYMHY YMEHBIIAETCS SHEPIUs aKTUBALMHU, €CIIH U3BECTHO BO CKOJIBKO
pa3 MpH UCIOIb30BAaHUM KaTalIU3aTopa BO3pACTaeT CKOPOCTh PEAKIIUH.

9. OnpenienuTh KOHCTAHTY IUCCOLMALIUY C1a00r0 3JEKTPOJIUTA, €CIIU U3BECTHBI KOHLIEHTpalus 1 pH
€ro pacTBopa.

10. PaccunTaTh 3HaY€HWE CTENCHHW IMCCOIMAIIMH CJIA00TO JJIEKTPOJIUTA B PACTBOpPE 3aTaHHOU
KOHIEeHTpanuu. Kak u3MeHnTCs cTenenp auccouuanuu u pH atoro anexrponurta npu pazoasieHun?

11. Onpenenuts pH pacTBOpa, cCoepsKamiero ciadyro KACIOTY WIIM OCHOBAHUE B COJTb TOU KUCIIOTHI
WJIN OCHOBAHMUS.

12. PaccuuTath, CKOJIBKO COJH CIeAyeT N00aBUThb K PacTBOPY CiIa0OW KUCIIOTHI MM OCHOBAHUS,
YTOOBI MOJIyYUTh PACTBOP € 3aJJaHHBIM 3HaueHueM pH?

13. OmnpenenuTh KOHLEHTPALMIO MOHOB B HACBIIIEHHOM PAacTBOPE MajJOpacTBOPUMOIO CHIIBHOTO
JIEKTPOJIMTA.

14. Onpenenutp, BBIMAJET U OCAAO0K MTPH CIMBAHUH PACTBOPOB 33JaHHON KOHIICHTpaIK?

15. PaccunTats pH HachllieHHOTO pacTBOpa MajJopacTBOPUMOI'O OCHOBAHUS.

16. Jlns pacTtBOpa COJIM 33JaHHON KOHIIEHTPALMK PACCUNTAaTh KOHCTAHTY THIPOJIN3a €€ KaTUOHA WIIH
aHHMOHA, CTETIeHb TUIPOJIN3a KaTHOHA WK aHHOHA U pH.

17. OnpenenuTh KOHIEHTPALUIO PaCTBOPA ATOM couu, eciu u3BecTeH pH ee pacTBopa.

18. M3BecTtHa cTemeHb THAPONM3a HOHA B PACTBOPE COJU OMNPEICICHHOW KOHIICHTPALUH.
Omnpenenuts pH 3TOTO pacTBOpa M KOHCTAHTY ITUCCOIMALIUY CIa00T0 AIIEKTPOINUTA, 00PAa3yIOIIEro 3Ty COJb.

19. OmpenenuTh 3NEKTPOAHBIM TOTEHUMAN TpoLecca NpU 3aJaHHBIX KOHIEHTPALHUAX €ro
YYaCTHUKOB.

20. BpIYHCIUTH KOHIEHTPALNIO OJTHOTO U3 YYaCTHUKOB MPOIIECCa, €CIIM U3BECTEH €ro CTaHAapPTHBIN
JIEKTPOHBIM MOTEHIMAT U KOHLEHTPALUHU IPYTUX YUYACTHUKOB.

21. MeronoM MOHHO-3JIEKTPOHHOTO OanmaHca 1oao0paTe KOA(QQHUUUEHTHI B  ypaBHEHHMHU
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHON PEaKIK 1 ONPEIETUTh €€ CTaHAapTHYIO Hepruto [ m66ca 1 KOHCTaHTY
pPaBHOBECHS.

22. OnpenenuTh HampaBleHHE IPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAaKLUU IpU
3aJJaHHBIX KOHLEHTPAIMAX €€ YIaCTHUKOB.

23. BeIYHMCAUTh 2NIEKTPOIHBIN MOTSHIIMAN METalJIa B HACBIIIIEHHOM PAacTBOPE €ro COJIH.

24. K pacTBOpY KOMIUIEKCHOM COJM  J0OABIAIOT aHUOH, OOpa3ylmuil C  HOHOM
KOMILIEKCO00pa30BaTesieM MaJlopacTBOPUMYIO couib. ONpeesuTh, IPH KaKOi KOHIIEHTPAIMK STOTO aHUOHA
B PaCTBOPE BO3MOXKHO pa3pyllIeHHe KOMILIEKCA.

25. OmnpenenuTb  CTaHAAPTHBI  SNEKTPOIHBIM  IMOTEHLMAN Mpolecca  BOCCTAHOBJICHHS
KOMITJICKCHOTO MOHA, €CJIM U3BECTHbI KOHCTAHTa YCTOMYMBOCTH 3TOTO KOMIUIEKCHOTO MOHA M TMOTEHIHAI
nporiecca BOCCTAHOBIICHHS €r0 HOHAa KOMIIEKCOO0pa30oBaTelsl.

26. IlIpu momHoM cropanuu 4,6 T OpraHUYECKOro BeniecTBa noirydeHo 8,8 r okcuaa yraepona(l'y)
u 5,4 T Boasl. OTHOCUTENBHAS TUIOTHOCTH MAPOB 3TOTO BEMIECTBA MO BO3AYyXY paBHA
1, 589. Onpenenure MONEKYISAPHYIO (POPMYITY 3TOTO BEIIECTBA.

27. Ocy1iecTBUTE LETIOYKY NMPEBPAIICHN, HA30BUTE BCE BEIIECTBA U PEAKLINU:
KMO,, H+

CH4 » C2H= * C6HO6 * CeHsCH3----=-------- > X5

28. Ha runpupoBanue cMecH 3THIICHA U aneTiieHa o0bemMoMm 11,2 11 u3pacxomgoBaH Bogopo 00beM
15,68 1. BeruncouT MaccoBble JJOJIM YTI€BOJAOPOJIOB B UCXOTHOM CMECH.

29. 13 yraepona MOJydUTh 3TAHOJ, WCHOJB3Ys TOJBKO HEOPTaHWYECKHE peareHThl, Ha3BaTbh BCE
COCIVHECHYS Y YPABHEHUSA PEaKLIUN.

30. IIpuBeaure npuMep 5 XUMUYECKUX PEAKIUi, XapaKTEePHBIX IS KJlacca OJHOATOMHBIX CIIMPTOB.
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KpI/ITepI/II/I 1 1HIKaJIa OHCHHUBAHUA 110 OICHOYHOMY CPECACTBY _ «IIPAKTHYCCKOC 3adHUCY

LIkana Kpurepuii ouenuBanus
OLICHWBaHUs (MHTEpBAJ
6aJI0B)
S HpaKTI/I‘leCKI/Ie 3aJaHus BBIITOJIHEHBI Ha BBICOKOM YPOBHE
(mpaBuibHBIE 0TBETHI JaHbl Ha 90 - 100% Bonmpocos/3aaayq)
4 HpaKTI/I‘leCKI/Ie 3aaHusA BBITTOJIHCHBI Ha Cp€aHEM YPOBHE
(mpaBrIIbHBIE OTBETHI JaHbl Ha 75 - 89% BompocoB/3anay)
3 [IpakTudeckue 3aaHus BHIOJHEHBI HA HU3KOM YpOBHE (TIpaBUIIbHbBIE
oTBeTHI aHbl Ha 50 - 74% Bompocor/3a1ay)
2 HpaKTI/I‘ICCKI/IC 3alaHUA  BBIIIOJIHEHBI Ha HCYIOBJIICTBOPHUTCIBHOM
ypOBHE (IIpaBUJIbHBIE OTBETHI AaHbI MeHee 4eM Ha 50%)

9.6 Kommuiekt 3aganuil 1u1 KOHTPOJIbHOM paboThI

(6a30BBIN YPOBEHBD )
[Tpumepsl BOIPOCOB NEPBOTrO YPOBHSI CI0KHOCTH:
1. ITouemy nepuii 1 TepOMii B COEAMHEHUAX MPOSIBILIOT CTENEHb OKUCICHUS 3+ u 4+, a eBponuii u
utTepowmii 3+ u 2+7?
2. [IpyunHBl HapyIIeHHs IOCIEI0BAaTeIbHOCTH 3aIlOJIHEHUS OJHORJIEKTPOHHBIX d- opOuTaineil.
Mexa51eKTPOHHOC B3aMMOJEHCTBHE.
3. B ueM MOXHO pacTBOPUTh MEJHYIO IJIACTUHKY?
9 HC1(pa36.) @ Aot (pas6.), ® M*CBI(p-p), © HNes(koHIL. )
4. Kakue BeliecTBa MOTI'yT 00pa3oBaThbCs HPU B3aUMOJCHCTBUU LIMHKA C KOHIEHTPUPOBAHHOU
CEPHOH KUCJIOTON IIPU HArpEBaHUU?
a) Hz; 6) ZnSO4; B) SO2; 1) S; 1) H2S
5. B uem pactBopsieTcst MeTaJUIMYEeCKHi BaHaIuil?
a) HF; 6) HC1; B)HI3; r) NaOH
Hanucars ypaBHEHUS peaKIMi.
6. Uro nomyyaercs nmpu B3aUMOJICHCTBIM BOAHBIX pacTBOPOB xyiopuaa turana (IV) u cynbduna
Kanus?
a) THOCi2; 6) T"OH)4; B) ©; 1) KC1; 1) H2S
7. CKOJIBKO TUAPATUPYIOIIMX MOJIEKYJ BOJbI BXOJUT BO BHYTPEHHIOIO cepy BaHAAUS B pacTBOPE
cynb(ara BaHaguIa?
a)3;0)4;B)5;1)6
8. Kak MOXHO MOJTyulTh NEHTaKapOOHMI MapraHiia, €CJIM HCXOJHOE BEIECTBO - IepMaHraHat Kajaus?
Hannmure ypaBHEHHE peakIi, YKaKUTE yCIOBU.
9. [Ipy mnaBneHMHM Ha BO3JyXe IIEJOYEH IUIATMHOBAs IOCyAa paspymaercsi. YTo mpu 3TomM
obpasyercs?
a) llI:[PKOH)6]; 6) LI2[PKOH)4]; B) *2P1O2; ) P1O2
10. Kaxkoii u3 x10pu10B IMeeT Hanboyiee MOHHBIN XapaKTep CBSI3U?
a) ZnClz; 6) CECb; B) H§Cb; r) BaCbh
11. Kakoe pa3nuune B CBOWCTBAX COEAMHEHUI MarHus U O€pUILINS MCIIOIb3YETCs ISl pa3AeIeHus
Be(OH)2: u Mg(OH)=; BeCO3 u MgCO3?
12. Kakue peakiiuu MOKHO HCIIOIb30BaTh AJsI MOTydeHUs GeppaTa Kanus?
Hanumnre ypaBHEHUS peakuuil.
a) Fe203 + KNO3(1)+ KOH(,)
6) Fe203 + K2CO3(1) N
B) FeCl3 + BI'= + KOH(xoH1) *
r) Feas + C12 + KOH(koHm) "

(BBICOKUH YPOBEHB)
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ITpumepsl BONIPOCOB BTOPOTO YPOBHS CIIOKHOCTH:

1. JIns wpentudukanmu u nornouieHus okcunaa yriepoaa(Il) mpuMeHsoT aMMHadHbIE pPacTBOPEI
azoTHOKHcIoro cepedpa u xmopuaa menu(!). Ha kakux cBoiictBax okcuaa yraepona(Il) ocHoBaHbl peakiun
B3aUMOJIEVCTBUS €0 C 3TUMHU peareHTamu? Hanummure ypaBHEHUS peakLuid.

2. TuokapOoHaThl, THOYrOJbHast Kkucijora. I[lomyuenue, cBoiicTBa, ycTtoiunBocTh. Kakoe
MPOCTPAHCTBEHHOE PACIOJIOKEHUE XapaKTEepPHO ISl TPUOKCOKapOOHAT- M TpUCYIb(UIoKapOOHAT- HOHOB,
KaKOB TUI THOPUIN3AIIUN aTOMHBIX OpOUTaliell aToMa yriiepoja B HUX?

3. K50 mn 1% -Horo pactBopa anerata HaTpus Jo6asiaeHo 10 mit 0,1 M pacTBopa XJI0pOBOIOPOIHOM
KHCITOTHL. Beranciure pH nomydennoro pacteopa. K(CHsCOOH) = 1,8-107,

4. Kak M3MEHUTCS JaBJICHHE HACHIIIEHHOTO Mapa pPacTBOPUTEINS MPHU PACTBOPEHHH B HEM KaKOTO-
6o Henetydero BemecTBa? [Ipu 00bsicHenun ucnonb3oBats npuHiun Jle-I1llarense. [TepBrriii 3akon Payss,
nBe (popMyTHPOBKH 3aKOHA, MATEMAaTHUECKasl 3aIHCh.

5. [lombITaliTech mpeacka3aTh, Kak U3MEHUTCS CKOPOCTh PEaKIMH MEXy HOHAaMHU B pacTBOpe Ipu
YBEJIMYEHUH NOHHOM CHJIBI.

6. PactBop KNO3, conepxamuii 8,44 MaccoBbIX A0l COJIHM, TIOKA3bIBAET IPUPOCT TEMIIEPATYPbI
kunenus Ha 0,797 °C 1o CpPaBHEHUIO C TEMIIEPaTypOl KUIIEHUS BOJIbl. BRIUUCIUTE CTENEHb AUCCOLMALIMU

COJIM B pacTBOpE.
2,7

7. Berauciauth 3G pexTuBHyr0 KoHIeHTpauio noHoB Cu u SO4 ~ B 0,1 H. pacTBOpe cynabdaTta MeH,
€CJIM KaXKyl1asicsl CTeNEeHb Aucconuanuu coiau pasHa 40 %.
8. Borunciuts pH pactBopa u ctenens ruaponusa coiu B 0,1 M pactope Cu”03)2, eciiu Ko= 3,4*10°

9. Borumcnuts ITP pocata cepedpa, ecitu pacTBOPEMOCTE TOMH COJH B BOJie cocTapseT 4,68%107
MOJIB/JI.

10. Hanmcare ypaBHEHHE peakIMM B3aUMOJCHCTBHUSA XpOMa KOHLEHTPUPOBAHHOW a30THOM
KHUcJIoTOM. OnpeAenuTh YUCI0 MOJIeH MPOIyKTa MacCUBALMU. YKa3aTh OKPACKy MPOAYKTa BOCCTAHOBJICHHE.

11. Ckonpko Moiselt raza oOpasyercss mnpu B3aumojeiictBum auxpomara(YI') xamus c
KOHIICHTPUPOBAHHOW COJIAHOM KHUCJIOTOW Ipu HarpeBaHun? Kakue CBONCTBAa NPOSBISET B pPEaKLUU
nuxpomat”™l’) kanus?

12. Kakne peakuuy MOXHO MCIHOJB30BaTh, yToObl mepeBectd THO2 B pacTBOpuMOE cOCTOSHHUE?

Hanummure ypaBHEHHsS] COOTBETCTBYIOIIMX PEAKIIMMA.
KpuTepuu u mikana olieHMBaHMs 110 OLIEHOYHOMY CPEJICTBY «KOHTPOJIbHAsS paboTay

LlIkana Kpurepuii onennBanus
OLIEHMBAHUS (MHTEpBAJI
0aytoB)
S KonTponbsHas paboTta BBIIOIHEHA HA BBICOKOM YPOBHE
(mpaBuibHBIE 0TBETH JaHbl Ha 90 - 100% Bompocos/3amaq)
4 KonTponbsHas paboTa BBITIOIHEHA HA CPETHEM YPOBHE
(mpaBMIIBHBIE OTBETHI JaHbI Ha 75 - 89% BompocoB/3amay)
3 KonTponbHas paboTta BBIIOIHEHA HA HU3KOM YPOBHE
(mpaBmiTbHBIE OTBETHI MaHbl Ha S0 - 74% BompocoB/3amay)
2 KonTponbHas paboTa BBIIOIHEHA HAa HEYJOBIETBOPHTEILHOM
ypoBHE (TIpaBHIIbHBIE OTBETHI AaHbl MeHee YeM Ha 50%)

9.7 OneHOYHBIE CPEICTBA IS POMEKYTOUHOM aTTecTanuu (3K3aMeH )

1. CrexuomeTpuiecKkue 3aKOHBI: 3aKOH COXpaHEHHUSI MACChI, 3aKOH TMIOCTOSHCTBA cocTaBa. Mx poib
B XMMUU W COBpPEMEHHas TpakToBKa. ['a30Bbie 3aKOHBI: 3aKOH ABOrajpo, ypaBHeHue MeHzeneena-
Knanetipona.

2. Tlepuonnyeckuii 3akon JI. . MenneneeBa. @usznueckoe 000CHOBaHHE MEPUOTUICCKOTO 3aKOHA
U ero coBpeMeHHas (GOpMyIHpOBKa. «JIMuHHAS» M «KOpPOTKass» (QOPMBI MEPUOAMUECKON TaOIHUIIBI.
Knaccudukanus snementos [1C.

3. OCHOBHBIC TOHATHS W OINPEACICHHS TEPMOJUHAMHMKH. ODHTAJIBIHUS CHCTEMbI. DHTAJBITHS
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XUMHYECKON peakUuu. DKCIEPUMEHTAIBHOE ONPEACICHUE SHTAIBIINU peakUuu (Ha NpPUMEpPE peaKkLuu
HEHUTpaIU3aIun).

4. 3akon I'ecca. CnenctBus u3 3akoHa ['ecca. CrmocoObl pacyera SHTAIBINUN pEaKIUi C
UCIIOJIb30BaHNEM 3aKOHa ['ecca (Ha KOHKPETHBIX IpUMeEpax).

5. OHTanenus oOpa3zoBaHus BemiecTBa. CTaHIapTHOE COCTOSHUE 3JIEMEHTa W BellecTBa. Pacuer
SHTAJIBIUN peakLyil 0 CTAHJAPTHBIM SHTAIBIMIM 00pa30BaHMsl BELIECTB (HA KOHKPETHOM IIPUMEDPE).

6. CaMompou3BOJIbHbIE UM  HECaMOIPOU3BOJBHBIE TMpolecchl  (mpumepbl). Makpo- U
MHKPOCOCTOSIHUSI CUCTEMbI. TepMoJMHaMu4ecKass BEpOSITHOCTb U 3HTponus. Bo3pactaHue sHTponuu Kak
JBIDKYIIAsl CUjla CaMOIPOM3BOJIBHOTO MpoLiecca.

7. DHTpomus BeulecTBa. 3aBUCUMOCTH YHTPOIIMH BEIIECTBA OT TEMIIEPATYPhl, 00beMa, arperaTHOro
COCTOSIHUS. DHTpONH 00pa30BaHMs BEIIECTBA.

8. DHrTpomms xumuueckoW peaknuu. [Ipomecchl, CONMPOBOXKIAIOMIMECS YBEIHMYCHHEM U
YMEHBIIIEHUEM SHTPOIUH (puMepsl). Pacuer s3HTponuu XxuMuuecko peakiuu (Ha KOHKPETHOM MpUMepe).

9. DOueprus 'n66ca. CrannaprHas sHeprus [ u66ca odpazoBanus BemectBa. CTaHnapTHas SHEPrus
I'n60ca xumuueckoil peaxknuu. Pacuer cranmaprHoil sHeprun [uOG6ca xumuyeckod peakuuu (Ha
KOHKPETHOM TpUMEPE).

10. 3aBucumocts 3Heprum I'mbOca XMMHUYECKOM peakIUu OT TeMIepaTypbl (SHTAIBIUNHHBIN U
SHTpONUIHBIN (hakTops! nporuecca). DHeprus ['n66ca 1 caMonpou3BOIBHOCTH MpoOIIEcca.

11. Tepmomunamuueckasi akTHBHOCTh BeriecTBa. Pacuer sneprum I'n66ca ob6pa3zoBanus BemecTna
C YYETOM €ro TepMoAMHaMU4eCcKOil akTUBHOCTH. Kakre BEIBOABI MOXKHO C/IeJIaTh MO 3HAKy U BennyuHe 4.0
u J1"0?

12. Xumuyeckoe paBHOBecHe. YCIIOBHS XHMHUYECKOro paBHOBecus. KoHCTaHTa paBHOBECHS
XUMHUYECKOHN peakuuu. TepMoauHaMUueCcKUid BBIBOJI KOHCTAHThI PaBHOBECHS.

13. Ckopoctp  xumuyeckod peakiuu. CpemHsss ©M = UCTHHHAs  CKOPOCTb.  MeTomsl
SKCIIEPUMEHTATIBHOIO ONPEAENCHUs] CKOPOCTU XMMHUYECKUX peakiuid (KOHKpeTHbI npumep). Ilpocteie u
cl0XkHbIe peakuu. OCOOEHHOCTH reTepOreHHBIX MPOLIECCOB.

14. 3aBHCHMOCTH CKOPOCTH XUMHYECKOM peakIiy OT KOHLEeHTpauu. OCHOBHOM 3aKOH XUMHUYECKOM
KUHeTUKH. KuHeTHueckoe ypaBHEHHE M TOPSIOK PEaKUUH. DKCIEPUMEHTAIBHOE ONpeNeIeHHe MOpsIKa
peaxuu (KOHKPETHBIN IpUMeEp).

15. BnusHue Ttemmeparypbl Ha CKOPOCTb XUMHUECKOW peakiuu. [IpuunHel BIusHUS. YpaBHEHHE
Appenuyca. JHepreTu4eckuii IpopuiIb XUMHUECKON peaklnu. DKCIEPUMEHTAIbLHOE OINpeIesICHHE YHEPTUU
aKTUBAIIMU XUMHUYECKON peakluy (KOHKPETHbIH pumep).

16. Katanu3. BnusHue kaTanu3atopa Ha CKOPOCTh XMMHYECKOH peakiuu. [IpuduHBI BIUSHUS.
['oMoreHHBIif 1 reTeporeHHblii Katanu3. ABrokatanns. @epMeHTaTUBHBIN KaTanu3. [IpuMepsl npakTH4ecKoro
UCIIOJIb30BaHMS KaTaJIN3aTOPOB JJIsl K3MEHEHHs CKOPOCTH peakiuu. MIHruoupoBanue peakuuii.

17. OOpatumbie xumuueckue peakuud. CKOpPOCTh OOpPaTUMBIX XMMHUYECKHX  PEAKIHH.
Kunernyeckoe onucanne XMUMUYECKOro paBHoBecus. CBsi3b KOHCTAHThI paBHOBECHS] 0OpaTUMOM peakiuu ¢
KOHCTAHTaMU CKOPOCTEH MPsIMOr0 M 0OPaTHOro MPOLIECCOB.

18. CmemnieHne XHMMHYECKOTO PaBHOBECHSI NMPH HM3MEHEHMM BHEMHUX ycinoBuid. Ilpunmum Jle
[laTense: TepMOIMHAMUYECKAS U KHHETUYECKAsi TPAKTOBKA.

19. ®azoBsle paBHOBeCHs. [lMarpaMMbl COCTOSIHUS OTHOKOMITOHEHTHBIX CUCTEM (Ha ITpUMepe HOAA U
BOJIBI).

20. PacTBOpBI: TBEpbIE, )KUIKHE, Ta3000pa3Hbie. OOIIHe 3aKOHOMEPHOCTH 00pa30BaHUs PACTBOPOB.
CriocoOb1 BbIpaXKeHHs1 UX cocTaBa. PactBopumocTs. HachlleHHble M mepechIlieHHble pacTBOphl. BrmsHue
TEMIIepaTyphl U JaBICHUS Ha PACTBOPHUMOCTD BEILIECTB.

21. KonnuratuHble CBOMCTBA pacTBOpoB. OCcMOC, MPUUMHBI €0 BOZHUKHOBEHUS, OCMOTHYECKOE
nasiieHue. buonornueckas ponb ocMoca. Juanus.

22. O0Opa3oBaHME pACTBOPOB JJIEKTPOJIMTOB. OJEKTPOIUTHYECKAs] IUcCOLMAlUs. OHTAIbIINU
rujparaiquy HoHOB. CHIIbHBIE U C1a0ble SJIEKTPOJIUTHI.

23. PaBHOBecue OUCCOLMALMM B pacTBOpax Cla0bIX 3JEKTPosMTOB. CTemeHb IUCCOLMALMM |
KOHCTaHTa MCCOLMAIMK CJIa0O0ro AJIEKTPONUTA. BiHMsAHUE KOHIEHTpAlWHW W TEMIIEpaTypbl Ha CTENeHb
JMICCOIMAIINH CITa00T0 SIEKTPOIUTA.

24. CunbHbIE IIEKTPOIUTHI (puMepbl). MoHHas cria. AKTHBHOCTh MOHOB B PacTBOPAX CHIIBHBIX
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anekTposnToB. KoaddumenT akTuBHOCTH.

25. Teopwus xuciot u ocHoBaHui bpercrena u Jloypu. [IpoTonutrueckne paBHOBecHs (Ha puMepe
MPOLECCOB TUCCOLMAIMHN U HEUTPAIU3allui KUCIOT U ocHOBaHUH). [ToHsATHE O TEOPUH KUCIIOT U OCHOBAHUH
JIsrouca.

26. lonHoe mnpousBeneHue BoAbl. BiusHue TeMmepaTypbl Ha HMOHHOE IPOU3BEICHUE BOJIbI.
Bonoponnsiii nokazatens pH.

27. T'maponus Kak mOpUMEp MPOTOJUTHUYECKOrO paBHOBecus. [HIponu3 KaTMOHA M aHHOHA
(npumepst). [TonHelit (He0OpaTUMBIIT) THUAPOIH3 (IPUMEPHI).

28. Koncranra ruaponusa U €€ CBs3b C KOHCTAaHTAMHU MCCOLMAIMM KHCJIOT M OCHOBAaHUH,
oOpasyromux conb. CTeneHp T'HApoNn3a. 3aBUCHMOCTH CTENEHH THIPOJIM3a OT KOHLEHTpAIMU CONMH U
TEMIIepaTypHI.

29. bydepnpie cucrembl. Pacuer pH OydepHoii cuctembl (Ha TpuMmepe ameTaTHOro Oydepa).
MexaHu3M JelCTBUS areTaTHOTro Oydepa.

30. bydepnbie cuctembl. Pacuer pH OydepHoli cuctembl (Ha mpumepe aMMuadHoro Oydepa).
buonoruueckue 6ypepHbie CUCTEMBI.

31. PaBHOBecue ocamok-pactBop. IIpousBeneHune pacTBOPHUMOCTH. YCJIOBHS BBINAJACHUS H
pactBopeHus ocajka. O6pazoBaHNE KOJUIOMIHBIX CUCTEM MaJIOPACTBOPUMBIMH BELIECTBAMH.

32. OKHUCIINUTENbHO-BOCCTAHOBUTENbHBIE peakiuu (mpuMepsl). BaxHelmme okuCIUTENH U
BOoccTaHOBUTENH. [IpoIyKThl BOCCTAaHOBIIEHUS IEpMaHraHaTa Kajaus U OMxpomara Kajus B 3aBUCHUMOCTH OT
pH cpensl pacTBOpOB.

33. DnekTpoaHblii noTeHnuan. Ero BO3HMKHOBEHHE W M3MEPEHHE B TaJIbBAHUYECKOM 3JIEMEHTE.
DJEeKTPOBl CPaBHEHHS: BOJOPOIHBIN IEKTPO/I, XJI0pcepeOpssHHBIN 3ekTpo1. CTaHIapTHHIN SJEKTPOIHBIN
NOTEHIHUAN. Psii cTaHIApTHBIX AJIEKTPOAHBIX MTOTSHIIUAIIOB.

34. 3aBUCHMOCTb DJIEKTPOJHOTO TOTEHLMAlAa OT YCIOBHH TPOBEICHUS pEaKUUH. YpaBHEHHE
Hepucta

35. HampaBneHue mpoTeKaHusi OKHCIUTEIbHO-BOCCTAHOBUTENBHOW peakuuu. Beruncnenne AE u AE
(Ha KoHKpeTHOM npumMepe). KoHcTanTa paBHOBECHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIINH.

36. DOnextponu3. XMMHUYECKHE HCTOYHUKM TOKa. COBpEeMEHHbIE TIallbBAHMYECKHE HIICMEHTHI.
TomIUBHBIN 37IEMEHT.

37. KBanTOBOE OnucaHUe CTPOEHUS aToMa. ATOMHBIE OpOUTaNK U KBaHTOBBIC rcia. [ paduueckoe
NPE/ICTaBICHNE aTOMHBIX opOuTaneit. [lopsmok 3amonHeHuss aTOMHBIX OpOWTaneil B MHOTORJIEKTPOHHBIX
aToMax.

38. DHepreTHuecKkue auUarpaMMbl MHOTOJIEKTPOHHBIX AaTOMOB M IEPHOAMYECKas CUCTEMa
anementoB JI. M. MenneneeBa. CBoiicTBa aTOMOB: PaguyC aToMa, DHEPTUsl MOHU3ALUH, CPOJCTBO K
ANEKTPOHY, dJEKTPOOTPULIATEITBHOCTb.

39. KommuiekcHbie coeunenus (npuMepsl). OCHOBHBIE MMOHATHUS: KOMIUIEKCOOOpa30BaTeb, IMTAHI,
KOOpAMHaMOHHOE 4ucio. OOpa3oBaHUEe KOMIUIEKCHBIX 4YacTUIl B pacTBopax. CTynmeHuYaThle KOHCTAHTHI
00pa30BaHMs KOMIIJIEKCHBIX YAaCTHUI] U KOHCTAHThI UX YCTOMYUBOCTH.

40. XuMHUYEeCKHE pEeaKIUH C y4acTHEM KOMIUIEKCHBIX YaCTHIl: PEaKIMH 3aMEIIEHUs JIUTaH/IOB;
peaKkIMy ¢ M3MEHEHHEM CTENEeHM OKHCIIEHHUS KOMILIEKCOOOpa30BaTells; PeakiHu, B KOTOpPHIE BCTYMAOT
KOOPIMHHPOBAHHBIC JINTAHABI (IPUMEPBI).
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KpI/ITepI/II/I U HIKaJia OIICHUBAaHUSA K HpOMe)I(yTO‘IHOﬁ aTTeCTalluu

«9K3aMEeH»
[IIxana oueHUBaHUs XapaKTepucTHKa 3HAHUS IIPEIMETA U OTBETOB
OTIMYHO (5) CrynedT riaybOKO M B IOJHOM OOBEME BJIAJEET IPOrPAMMHBIM

MaTepHaioM. ['paMOTHO, MCYEPIBIBAIONIE W JIOTHYHO €r0 H3Jaraet B
YCTHOM Wiu nucbMeHHOW Qopme. [Ipu 3TOM 3HAET PEeKOMEHIOBaHHYIO
JIUTEPATYpy, MPOSIBISIET TBOPYECKHUI IMOAXOJ B OTBETAX HA BOMPOCHI U
[paBUILHO OOOCHOBBIBAET MPUHSATHIC PEIICHHUS, XOPOIIO BJaJeeT
YMEHHUSAMH M HABBIKAMM TIPU BBIIOJHEHUH IIPAKTHYECKUX 3a71a4

xopouo (4) CTyeHT 3HAeT MPOrpaMMHBII MaTepuall, FPAaMOTHO U [0 CYTH H3J1araetr
ero B YCTHOW WJIM NHCHMEHHOW (opme, JOMyCKas He3HAYUTENbHBIE
HETOYHOCTH B YTBEPIKICHHSX, TPAKTOBKAX, ONMPEICIECHUAX U KATETOPHUSIX
WIM HE3HAYMTEIbHOE KOJNMYECTBO ommuOOK. I[Ipu 3TOM  BiajeerT
HEOOXOMMMBIMU YMEHHUSIMH W HABBIKAMH TIPH BBITIOJIHEHUH MIPAKTHYECKHX

3a1a4
YIAOBJIETBOPUTENBHO (3)  |CTyJeHT 3HAeT TOJHLKO OCHOBHOW MPOrpaMMHBIM MaTepHall, AOIyCKaeT
HETOYHOCTH, HEJI0CTaTOYHO 4€TKHE (hopMyIIMPOBKH,

HETOCTIeI0BAaTeIbHOCTh B OTBETaX, M3JIaraéMblX B YCTHOW WIIH
nucbMeHHOH (opme. [Ipy 3TOM HEZOCTATOYHO BIIAJICET YMEHUSMH U
HaBbIKAMH TPU BBITIOJHEHWHU NpakTHueckux 3axad. Jlomyckaer g0 30%
OIIMOOK B U3JIaraeMbIX OTBETAX

HEYIOBJIETBOPUTENLHO (2) |CTymeHT He 3HAET 3HAYMTEIBHON YacTH MPOrpaMMHOro Martepuana. [Ipu
ATOM JIOMYCKaeT MPHUHIUIHAIBHEIE OMIMOKM B JIOKa3aTeNbCTBaX, B
TPAKTOBKE MOHATUNA W KAaTErOpHil, NPOSIBISET HU3KYIO KYJIbTYpy 3HaHUM,
HE BIJIAJIC€T OCHOBHBIMU YMEHUSIMH U HaBBIKAMH TPU BBINOJHEHUU
npakTHueckux 3amad. CTyIeHT OTKa3bIBaeTcs OT OTBETOB Ha
TTOTIOJTHUTEITHHBIE BOIIPOCHI

10. Ocobennoctu OpraHu3anuu 06yquI/I$I JJI1 JIAL € OTPAHUYCHHBIMHA BO3MOKHOCTAMU 3JOPOBbA
1 MHBAJIUA0B

ITpu HeoOxomuMocTu paboyas mporpamMma y4eOHOH AMCIMIUIMHBI MOKET ObITh aJaNTHpOBaHA JUIs
obecrieueHns: 00pa30BaTENbHOTO MIPOLECCa MHBATHUAOB U JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH 3/J0POBbS,
B TOM YHCJIE C IPUMEHEHUEM HIEKTPOHHOTO 00YYEHUs U TUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

Jns storo TpeOyeTcs 3asBICHUE CTyJAeHTa (€ro 3aKOHHOTO IIPEJICTABUTENS) U 3aKIIOUCHHE
ncuxosoro-meauko-nenarornyeckoit komuccuu (IIMIIK). B ciydae HeoO6xomumocTH, oOydaromumcs: U3
YHCIIa JIUI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 37J0POBBS (10 3asIBICHHIO 00YYAIOIIErocs), a UIsi HHBAJIMJIOB
TaK)kKe€ B COOTBETCTBHHU C MHIVBHIYAJILHON MPOrpaMMOi peaOMIUTAIMd MOTYT IPEIaraThCsi CIEAyIOIIHe
BapUAHTBl BOCIPHATHS Y4eOHOW WH(MOPMAIMHM C y4YEeTOM WX WHIUBHIYAIBHBIX IICUXO(DHU3NIECKUX
0COOEHHOCTEH:

- CO3/laHHE TEKCTOBOW BEepCHUM JI0O0Or0 HETEKCTOBOTO KOHTEHTa Ui €ro BO3MOXKHOTO
npeoOpa30BaHUs B abTEpPHATUBHbIE (YOPMBI, YIOOHBIE T PAa3IMYHBIX MTOJIb30BATEICH;

- CO3/1aHHE KOHTEHTAa, KOTOPBIf MOYKHO MPEACTaBUTh B Pa3lIMYHBIX BUIaX 0€3 MOTEpU JaHHBIX HIIH
CTPYKTYPBI, IPEyCMOTPETh BO3MOKHOCTh MacCIITAOMPOBAaHMS TEKCTa M N300pakeHHi 03 moTepu KayecTna,
IpEeTyCMOTPETh AOCTYITHOCTD YIPABICHHUs KOHTEHTOM C KJIaBUATypPHI;

- CO3aHNE BO3MOXKHOCTEH 17151 00y4aroIuXcsl BOCOPUHUMATD OJIHY H Ty )K€ HH()OPMAINIO U3 Pa3HBIX
HCTOYHUKOB, HAaIpUMEp, TaK, YTOObI JIUIA C HAPYLICHUSIMU CJIyXa MOJy4aad MHGOPMAIMIO BU3YaJbHO, C
HapyIICHUSMU 3pSHHUS - ayAUAIBHO;

- IPIMEHEHHE NPOTPAMMHBIX CPEICTB, OOECIEYHBAIOMINX BO3MOXKHOCTH OCBOCHHUS HABBIKOB H
yMeHu#l, (GopMupyeMbIX AMCHUIUIMHON (MOAyJIeM), 3a CYET aJbTEPHATHBHBIX CIIOCOOOB, B TOM YHCIIE
BUPTYaJIBHBIX JIAOOPATOPHIA ¥ CUMYJISIIIMOHHBIX TEXHOJIOTHIA;

- IPUMEHEHHE DIIEKTPOHHOTO OOYYeHHsl, IUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH s
neperadun  MHOOPMALUK, OPTAaHH3ALMH PAa3UIHBIX (OPM HWHTEPAKTHBHOW KOHTAaKTHOM paboOThI
o0ydaromierocst ¢ IpernojgaBaTeieM, B TOM 4YHCIe BEOMHApOB, KOTOpPBHIE MOTYT OBITH HCIIOIB30BAHbBI IS
IPOBEACHUS BUPTYAIBHBIX JIEKIUH C BO3MOXHOCTBIO B3aUMOAEHCTBUS BCEX YYACTHUKOB JHCTAHIMIOHHOTO
o0y4eHHs, NPOBEACHUS CEMHHApOB, BBICTYIUICHHS C JOKJIaJaMH M 3allUThl BBINOJHEHHBIX pPaldoT,
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NpPOBEICHHS TPEHUHI'OB, OPTaHU3AIMH KOJUIEKTUBHON PabOTHI;

- IPUMEHEHUE 3JIEKTPOHHOTO OOYyYeHHs, AMCTAHIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJIOTHH ISt
opranuszayu GopM TEKYILETro U MPOMEKYTOYHOTO KOHTPOJIS;

- YBEJIMYCHUE TMPOJOJDKHTENIBHOCTH CHa4d  OOYYalOUIMMCS WHBIMAOM WM JIHIOM C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 370pOBBbSl  ()OPM TMPOMEXKYTOUHOW aTTECTAllMd IO OTHOIICHUIO K
YCTaHOBJICHHOW MPOIOJIKUTEIIBHOCTH UX CIIAYH:

- IPOAOJDKUTEIBHOCTD CIayn 3a4€Ta MM SK3aMeHa, IPOBOIMMOTO B MMCbMEHHOH (opme, - He Ooee
yeM Ha 90 MUHYT;

- MPOJOJDKUTEIHLHOCTH NOATOTOBKH 00yYarOIerocs K OTBETY Ha 3a4€Te MM K3aMEHe, TPOBOIUMOM
B ycTHOU popme, - HEe Oomee yem Ha 20 MUHYT;

- TPOJOJDKUTEIBHOCTD BBICTYIUICHHS 00yUaromIerocs MpH 3aliuTe KypcoBoi paboTHI - He OoJiee ueM

Ha 15 MuHyT.
JIuCcT U3MeHeHN U JOIIOJITHEHUHN

Ne Bunp! nononuenuii u Jlata 1 HOMep NpOTOKOJIA [Toanucs (¢ pacumdpoBKoii)
n/n M3MEHEHUH C yKazaHueM |3acenanus kadeaps! (kadenp), 3aBeayromiero kadeapou
CTpaHUIL Ha KOTOPOM ObLIH (3aBemyromux Kadenpammu)

PaccMOTPEHBI B 0100pEHBI
N3MCHCHUS U NJOIIOJITHCHUA




