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00pa30BaTeNbHOIO CTaHAapTa BHICIIEr0 O00pa30BaHWSA, YTBEPKAEHHOTO TPHKA30M MMHHCTEPCTBA
oOpazoBanus u Hayku PO ot 17.10.2016 r. Ne 1298

Pabouas mporpamma obcyxaeHa Ha 3aceaHWW Kadeapbl TOPHOTO Jiella U KOMIUIEKCHOTO OCBOCHUS
reopecypcoB, ipotokos Ne 13 ot 05 urons 2017 r.

3aseoyrowuii kagpeopori  B.H. Makuma
Cocmasumens: nouent JI.B. MunaeBckas



Oo6opoTHas cTopoHa TUTYJIbHOTO Jucta PITY |

|. Pabouasi nporpaMMa nepecMoTpeHa Ha 3acelaHNH Kadeapbl:

IIpoToKoII OT « » 20 r. Ne

3aBenyromuit kadeapoit B.H. Makunux

Il. PaGouasi nporpamMma nepecMoTpeHa Ha 3acelaHun Kadeapbl:

[TpoTokoit oT « » 200 r. Ne

3aBenyromuii kageapoit /

(onuce) (M.0. damunus)



AHHOTAUNSA YU4eOHOI TUCHUIINHBI
«XHMUSD»

HucrumnHa «Xumus» pazpaboTaHa Jyuisi CTYIEHTOB, OOYy4YaroIIMXCs IO
crenanbHocT 21.05.04 T'opHoe aeno, nmo cnenuanu3anuu « OTKPBITBIE TOPHBIE
paboTh» M BXOAUT B 0a30BYI0 4yacTh bnoka 1 Jlucuurmiausel (MOaysin) yueOHOTO
wrana (b1.5.17).

OO6mrast TpyTI0EMKOCTh JUCITUTIIMHBI COCTABISIET 3 3a4éTHBIE enuHUIbI, 108
4acoB. YUeOHBIM IJIAHOM MPEAYyCMOTPEHBI JIEKIIMOHHBIE 3aHATUSI 36 "acoB, 1abo-
paropHsbie 3aHATHA 18 "yacoB, camocTosATenbHas paboTa cryjeHTa 54 vaca. Jluciu-
iHa peanusyetcs Ha 1 kypce B 1 cemectpe. @opMa KOHTPOJIS — 3a4eT.

JuctunnnHa « XuMush JTOTUYECKH CBsI3aHa ¢ JUCHUIUIMHAMU «MareMaTtukay,
«Dusukay. JlucummivHa saBisercss 0a30BOM MO sy BOMPOCOB IMPU H3YYECHHUH
JUCHUIUIMH «be30MacHOCTh KUZHEACATEILHOCTU» W JIPYTUX JUCHMIUIMH TPO-
dbunbHON HanpasieHHOCTH. CojepkaHue IUCHMIUIMHBI COCTABJSIOT YUYEHHS O
CTPOCHHUU BEIIECTBA U MEPUOAUYHOCTH CBOMCTB XMMUYECKHUX AJIEMEHTOB U UX CO-
€AUHEHU, HAITPABJICHUHN U CKOPOCTH XUMUYECKHUX IpoleccoB. M3ydaroTcss OCHOB-
HbIE€ 3aKOHBI MPUPOJBI, B TOM 4ucie nepuoandeckuii 3axoH JI.11. MenneneeBa;
AIEKTPOHHOE CTPOEHUE ATOMOB, MPUPOJA XUMHYECKON CBSI3H, 3aKOHOMEPHOCTH,
ONpEeIEIIAIOIIME B3aUMOCBSI3b COCTAB — CTPYKTYpa — CBOMCTBA BEILIECTB; SJIEMEHTHI
XUMHUYECKON TEPMOJAMHAMUKHU, TEPMOXUMHUYECKUE 3aKOHBI, YCIOBUS MPOTEKaAHUS
peakinii, 3IEMEHThl XUMUYECKON KMHETUKH, BOITPOCHI 00pa30BaHUs U YCTOMYHUBO-
CTHU JUCIIEPCHBIX CUCTEM.

Heabro n3ydeHus: TUCIUIUIMHEI SBISETCSA: (POPMUPOBAHHUE Y CTYICHTOB 3Ha-
HUW O 3aKOHAX Pa3BUTHS MATEPUAILHOTO MHpPA, O XUMHUYECKOW (popmMe ABUKEHUS
MaTepuH, O B3aUMOCBSI3U CTPOCHHUSI U CBOWMCTB BELIECTBA; OBJIAJICHUE HABBIKAMU U
METOJaMH HKCIIEPUMEHTAJILHBIX HCCIEN0BaHUN; (GOPMHUPOBAHNE €CTECTBEHHOHA-
YYHOTO MHPOBO33PEHUS, HABBIKOB JKOJIOTMYECKOW TPAMOTHOCTH U CHCTEMHOIO
BUJICHUSI OKpY’Karolero mupa; (GopMUpOBaHME YMEHUHN ISl PEIICHUS Hay4dHO-
TEXHUUYECKUX 3aJlad B Mpo(ecCuoHaIbHON AEATETbHOCTA U JIJII CaMOCOBEPIIICH-
CTBOBAHUS CIICIIMAIHCTA.

3amavu TUCIUIUINHBI:

1. M3yueHne KBaHTOBO-MEXAHUYECKOW TEOPUU CTPOEHHUS aTOMa MPUMEHUTEIBHO K
ONMCAHUIO XAPAKTEPUCTUK U CBOWCTB PA3IUYHBIX COEAUHECHUM.

2. VI3ydyeHue 3akoHOMEpHOCTEN MPOTEKaHUs (PU3UKO - XUMHUUECKUX TPOIIECCOB.

3. Ucnonb3oBanue (PpyHIaMEHTAIbHBIX 3HAHUW O TOBEICHUM MOJEKYJSPHBIX U
HMOHHBIX PACTBOPOB JIJIsl PEIICHUS KaK HAYYHBIX, TaK U MIPAKTHUYECKUX 3a]1a4.



4. Vicnionb30BaHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCLUMILUIMH B MPO-
(hecCHOHAIBHOM IeSATEILHOCTH, IPUMEHEHUE METO/IOB aHAJIM3a U MOJICIMPOBAHMS,
TEOPETUYECKOTO U AKCIIEPUMEHTAIIBHOTO UCCIIEAOBAHMUS.

JI1s1 yCIeIHOro U3y4eHusl JUCIUIIINHBI « XUMUS» Yy 00YUYaIOIIUXCS TOTKHBI
OBITH C(HOPMUPOBAHBI CIIETYIONTUE TTPEABAPUTEIHLHBIC KOMIICTCHITUH:

— BJIQJICHWE HaBBIKAMU PaOOTHI C PA3IMYHBIMUA UCTOYHUKAMU WH(OPMAITUH;

— 3HAHUE OCHOB KYpCOB «XuMUN» U «DU3MKN», MOTYUYEHHBIX Ha 0a3e cpel-
HEH IIKOJIBI.

B pesynbTare nzydeHus JaHHOW JUCIUILIMHBI Y 00yJaromuxcs GOpMUPYIOT-
Cs1 RJIEMEHTHI CIeAYIoIIeH 001menpodecCHOHAIBPHON KOMITETCHIINH:

Koa n popmyin-

POBKA KOMIIETeH- Jrtanbl GOpMHPOBAHUA KOMIICTCHIMHU
107071
KJIacCU(UKALMIO XUMUUYECKUX 3JIEMEHTOB, BEILIECTB U COEU-
HCHHI,
OIK- 4 BU/Ibl XMMHYECKOH CBSI3U B PA3JIMUHBIX THIIAX COCAUHEHUI;
TOTOBHOCTH C | 3HaeT TEOPETHYCCKNE OCHOBEI CTPOCHHUS BEIISCTBA,
CCTCCTBCHHOHAYHBIX OCHOBHBIE XUMUYECKHUE 3aKOHBI U IIOHATHUS;
ITO3UIIMK  OLICHUBATH OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKaHUS XMMHYECKUX peak-
CTpOCHUE, Ui 1 PU3NKO-XUMUYECKUX MTPOLIECCOB
XUMHYECKUN 51
. HCIIOJIb30BaTh OCHOBHBIE JJIEMEHTApHBIE METOJbl XUMHUYE-
MUHEPAJIBHBIN COCTaB .
. CKOT'O MCCIIEZIOBAHUS BEILIECTB U COEIMHEHUN;
3eMHOMI KODBI, )
COCTaBIIATh U PEIIaTh XUMUYECKUE YPABHEHUS;
MOp(oJIOTHUECKUEe
IIPOBOAMTH M3MEpEHMsI, 00pabaThiBaTh U MPEICTAaBIATH pe-
0COOCHHOCTU 5 ]
YMECT | 3yNbTaThI;
TEHETUYECKUE  THUIIBI
. coOiroaaTh Mepbl O€30MaCHOCTH MpU padboTe ¢ XMMUYECKUMU
MECTOPOXKICHUM )
pEeaKTUBaMu;
TBEPIABIX  IOJIE3HBIX
HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHC-
HCKONAeMbIX pu .
IUIUTUH B TPO(eCCHOHAIBHON AEATENbHOCTH.
pelleHnn 3agad 1o
DAIIOHATBHOMY  H HaBbIKAMU NPUMEHEHUS 3aKOHOB XMMMHM Ul PEILICHUS MpaK-
KOMITIEKCHOMY TUYECKUX 3a/1ay;
OCBOEHHIO OCHOBHBIMM TpUe€MaMH OOpabOTKM HKCHEPUMEHTATbHBIX
rEOPECyPCHOTO BIAJEET | TaHHBIX;
MOTeHIMAA He/p METO/IaMH BBITONHEHHS IEMEHTapHbIX nabopaTopHbIX (u-
3UKO-XHUMHUYECKUX WCCIIEIOBAaHUNA B 00JacTu mpodeccuo-
HaJIbHOM J1€ATEIbHOCTH.

Jlist hopmMupoBaHMs BBITIIEYKa3aHHONW KOMIIETEHITUU B PaMKax JTUCIUTITUHBI
«XUMUSD TPUMEHSIOTCS CIICTYIONTHE METOJIbI aKTUBHOTO/ MHTEPAKTUBHOTO 00Y-
YCHUS: MPOOJIEMHAs JICKITUS, HHPOPMAIMOHHAS JICKITUS C DJIEMEHTaMH BU3yaIu3a-
1My, 6ecesia ¢ AIeMeHTaMH BU3yallu3alvu, JeKIus — 6ecena.




I. CTPYKTYPA U COIEP) KAHUE
TEOPETUYECKON YACTHU JUCIHHAIIJINHBI
Jlexnmonuele 3ausaThs 36 yacos, B T.4. MAO — 6 Jacos.

Jlekuusa 1. Ilpeomem usyuenus xumuu. AmomapHo-moneKynapHoe yue-
Hue Ha coepemeHHoM Imane (4 uaca).

[IpenMet u3ydeHuss XUMUH, €€ CBSI3b C IPYTUMH AUCHUIUIMHAMU. [loHsATHE O
MaTepuy U ABUKECHHH, BEIIECTBE U MOJIe. XUMUYECKUE CUCTEMBI, MPOIECCHI, UX
kinaccudukanua. CTeXMOMETPUYECKUE 3aKOHBI M aTOMHO-MOJICKYJISIPHBIE TIpe-
CTaBJICHUS B CBETE€ COBPEMEHHBIX JOCTHKEHUN HAyKu U pusiocodum.

Jlekuusi 2. Cmpoenue sewecmea. Keanmoeo-mexanuueckuii nooxoo K
onucaunuto cmpoenus sewjecmea (4 uaca).

CoBpeMEHHBIE MPEACTABICHUS O CTPOEHMHU aToMa. KBaHTOBO-MEXaHUUYECKas
MOJENb aToMa. B3auMOCBA3b MEXIY CTPOEHUEM aTOMOB 3JIEMEHTOB M CBOMCTBAMU
npocThIX BemecTB. COBpeMEHHasi TpaKTOBKa nepuoanyeckoro 3akoHa /.M. Mewn-
neneena. [lepuoguyHocTs Kak GyHAaMEHTAIBHOE CBOMCTBO MaTEPUH.

CoBpeMeHHbIE TEOPUU XUMHYECKON CBSI3U. Y CIOBHS 00pa30BaHUs XUMUYeE-
CKOU cBsi3U. KonnuecTBEHHbIE XapaKTEPUCTUKHU CBSI3H.

MexXMONEKyIApHbIE B3aUMOIECHUCTBUS. 3aBUCUMOCTh CBOWCTB COEAWHEHUM
OT XapakTepa CUJI MEXMOJIEKYJISIPHOTO B3auMoaercTBus. KommekcHbie coequHe-
HUSI, X POJIb B IPUPOJIE U UCKYCCTBEHHBIX CUCTEMAX.

YpoBens MakpohopM B CTPYKTYPHOU opraHuzanuu BemiectBa. Kpucramiu-
yeckue U amopduble BemecTBa. CTekiioo0pa3Hoe cocTosiHME BeliecTBa. Kuakue
KpUCTAJUTbI. TUIBI KPUCTAIUIMYECKUX PEIIETOK, UX CBOMCTBA. 30HHASI TEOPUS KpU-
CTaJUIM4YeCKuX Tell. PeanbHble kpuctaiubl. M3omepus u ajutorponust.

Jlexknust 3. 3akoHomepHOCmU NPOMEKAHUA XUMUUECKUX npoueccos (8 ua-
c08).

DHepreTHKa mpoiieccoB. Pusnueckas CylHOCTh YIHEPTETUIECKUX IPHEKTOB.
[IepBbIil 3aKOH TEPMOJAUHAMUKHA U TEPMOXUMHUYECKUE PACUETHI.

BTopoli u TpeTuii 3aK0H TEPMOJIMHAMUKHN, UX UCTIOJIB30BAHUE JISI OMTUCAHUS
XUMHUYECKUX TPOIEecCOB U (Pa30oBBIX MepexoqoB. TepMoauHaMuyeckas yCTONYH-
BOCTb.

Xumudeckas kuHeTrka. KuHetnueckue napameTphl. YPaBJICHUE CIIOKHBIMU
XUMHUUYECKUMH TMporeccaMu. MexaHu3M XUMUYECKUX PEaKIuil.

Xumunyeckoe paBHoBecue. CMEIIEHHE XUMHYECKOro paBHOBecHusi. Da3oBbie
nepexo/ibl U paBHOBecHs. Da30BbIe JUarpaMMbl.



Jlexuus 4. Pacmeopul u opyzue oucnepcusle cucmemsl (8 uacoe).

OO11ue NoHATHS O pacTBOPax U APYTUX AUCHEPCHBIX cuctemax. CocraB pac-
TBOpOB. TepmonnHamuka pacTBopeHHs. Pa3oBble IPEBPALCHHUS B PacTBOpax.
KosummraTtueHbIe CBOMCTBA PaCTBOPOB.

PacTtBopsI 2nekTponnToB. KonmyecTBeHHOE OnMCcaHue PaBHOBECUM B PacTBO-
pax 31ekTposnToB. IOHOOOMEHHBIE peakLuu.

I'ereporennsie nucnepcHele cucTtemsbl. Kommonapl. Y CTOWYMBOCTh U paspy-
HIEHNE KOJUTOMAHBIX cucTeM. KosutonaHeie pacTBOpsl B IIpupoae U TexHuke. Ilo-
BEPXHOCTHBIE siBJICHUS. | [0BEpPXHOCTHO-aKTUBHBIE BELIECTBA.

Jlekyusa 5. dnekmpoxumuueckue cucmemsl U npoyeccol (8 uacoes).

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE PEAKUNUU, MX KIacCHU(pUKALMS, MPHUH-
LUIKMaJbHble 0COOEHHOCTH. OnpeesieHne HapaBiIeHUs MPOTEKAHUs OKUCIUTEIb-
HO-BOCCTAHOBHUTEINbHBIX peakuuid. [loHsTHEe 00 AMEKTpOJHOM NOTEHLHAJE, MPH-
YUHAX €ro BO3HUKHOBEHMsI. BoiopogHas nikana NOTEHIHAIOB.

["asibBaHMYECKUE JIEMEHTHI U JPYIM€ XMMHUYECKHE MCTOYHMKM TOKa. [lep-
CIEKTHBHBIC HAIIPABJICHUS B PA3BUTHH JIEKTPOXUMUYECKON YHEPTEeTUKH.

DIEeKTpOJIN3, €ro CYIIHOCTh. 3aKOHBI 3JIeKTposn3a. [Ipumenenue.

Koppo3us meramnoB. Knaccudukanuss KOppo3HOHHBIX MpoleccoB. Mexa-
HU3M U TEPMOAMHAMUKA KOPpo3uH. PakTopbl, BIUSIONIME HA CKOPOCTh KOPPO3HUHU.
OCHOBHBIE PUHLMUIIBI 3aUIUTHl METAJJIOB OT KOPPO3HUHU.

Jlekuust 6. Bajsicueiiwue KOHCMPYKYUOHHbIE MAMEPUAsl, UX C60licmaa,
nosyuenue, npumenenue (4 uaca).

duznyueckre U XUMHYECKHE CBOMCTBA MeTauioB. CroCOOBI MOTyYeHUs Me-
tasuioB. [lonsTe Pusnko-xuMHUYecKoM aHaliu3e OMHAPHBIX CIU1aBoB. [[puMeneHue
METAJIJIOB U UX CIUIaBOB.

[TonmumepHbie MaTepHabl, CIOCOOBI MOTYYEHHS! BBICOKOTIOJUMEPOB. DuU3u-
KO-XMMHYECKHE CBOMCTBA MOJMMEPOB. Marepuasbl Ha OCHOBE MOJIMMEPOB, 00Jia-
CTU IPUMEHEHHUSL.

Il. CTPYKTYPA Y COJIEP)KAHUE ITPAKTUYECKOM YACTH KYPCA

JlaGoparopHbie paboThI 18 yacos.

JlabopaTopnas padora Ne 1. Kitaccel HECOpraHMYECKUX COCIMHEHUM (2 Ya-
ca)
PaccmarpuBaroTcst ciocoObl OTyYEeHHsI ONBITHBIM MIYTEM OKCHJIOB, OCHOBA-
HUM, KHCJIOT U COJIEH, U3YYarOTCS UX CBOKCTBA.
6



1. U3y4yeHue cTyIeHTOM METOINYECKUX MAaTEPHATIOB M0 TEME 3aHATHSL.

2. [IpouTeHue u OCMbICIEHUE MOTYYEeHHOT0 3a1anusi. O3HaAKOMIIEHHE C Tpa-
BUJIaMU O€30MTACHOCTH TPH BBITIOJHEHUHU Ja00paTOPHOM paboThI

3. OTBeTHl penoiaBaresisi Ha BOPOCHI CTYJECHTOB.

4. [loaroroBka 1abOPATOPHOTO CTOJIA U PEAKTUBOB K padoTe.

5. BemmonHenue 1ab0paTopHoOil paboTHI.

6. YOopka 1a00paTOpHOTO CTOJIA.

7. Onucanue MOJYyYEHHBIX PE3yJIbTaTOB, OPOPMIICHHE MOSCHUTEIHHON 3a-
MTUCKH.

8. 3aiuTa BBINIOJIHEHHOM J1a00paTopHO paboThI (coOeceoBaHue).

JlabopaTopHas padora Ne 2. OnpeneseHue MOJISIPHO MAacChl IKBHBA-
JIeHTa MeTaJuia (2 yaca)

DKCIEPUMEHTATBHBIM TTyTEM OMPEACIISICTCS] MOJISIpHAsT Macca DKBHBAJICHTA
HEU3BECTHOIO METAaJlJIa U YCTaHABIIMBAETCS] METAIL.

1. U3yuenue cTyIeHTOM METOJMYECKHX MAaTePUAJIOB 110 TEME 3aHSTHS.

2. [IpouTeHue u OCMbICICHUE MOTYyYeHHOT0 3a1anusi. O3HaAKOMIIEHHE C Tpa-
BUJIaMU O€30ITACHOCTH TPH BBITIOJHEHUHU Ja00paTOpHOM paboThI

3. OTBeTHI IpenoaaBaTeNs Ha BOIPOCHI CTYICHTOB.

4. IloaroroBka J1abOpaTOPHOTO CTOJIa U PEAaKTUBOB K padoTe.

5. BeinosiHenue 1abopaTopHON padbOTHI.

6. YOopka 1abopaTopHOTO CTOJIA.

7. OnucaHue MOJYYEHHBIX PE3yJbTaToB, 0OpMIICHHUE TOSICHUTEIBHON 3a-
MTUCKH.

8. 3ammuTa BBITIOJIHEHHOM J1a00paTopHOii paboThI (coOeceoBaHmE).

JlabopaTopHas padora Ne 3 XumMuveckass KUHeTHKa (2 yaca)

DKCIEPUMEHTAIBHO OIPEACIIICTCS CKOPOCTh PEAKIIMU W YCTAaHABIMBACTCS
3aBUCUMOCTh CKOPOCTH PEaKIIUi OT KOHIIEHTPAIIMH PEarupyronIuX BEIIECTB U OT
TEeMITepaTyphI.

1. U3yuenune CTyIEeHTOM METOMYECKIX MAaTEPUAJIOB 110 TEME 3aHSITHS.

2. [IpouTeHue u OCMBICICHUE TTOTYYeHHOTO 3aanusi. O3HAKOMIICHHE C TIpa-
BUJIaMU O€30MTACHOCTH TPH BHITIOJHEHUHU J1ab0paTOPHOM pabOThI

3. OTBeTHI MpenoaaBaTesisi Ha BONPOCHI CTYICHTOB.

4. TloaroroBka J1abOpaTOPHOTO CTOJIa U PEAKTUBOB K paboTe.

5. BeinosiHenue 1abopaTopHON pabOTHI.

6. YOopka 1a00paTopHOTO CTOJIA.

7. OnuvcaHue MOJYYEHHBIX PE3yJbTaToB, 0OpMIICHNE TOSICHUTEIBHON 3a-
TTUCKH.



8. 3amuTa BBITIOJIHEHHOH JTa00paTopHOM paboTHI (coOeceoBaHmeE).

JlaGopaTopHasi padora Ne 4 OnpeneJieHne TemioBoro 3ppekra xumMuie-

ckoii peaknuu (2 yaca)

DKCNEpUMEHTAIBHBIM MYTEM C MOMOIIBIO KATIOPUMETPA YCTaHABIIMBACTCS

SHTAJIBIIUA PCAKIINU HCfITpEIJ'IHIB&HHH.

1. I3ydyeHue cTyA€HTOM METOAUYECKUX MATEPHUAIIOB IO TEME 3aHSTHSI.
2. IIpouTeHue U OCMBICIEHHUE MOTYYEHHOr0 3a1anusl. O3HAKOMIIEHHE C Ipa-

BUJIaMU O€30ITACHOCTH TPH BHITIOJIHEHUH JTA00PATOPHOI pabOThI

3. OTBeTHI penoiaBaresisi Ha BOIPOCHI CTYJECHTOB.

4. [loarotoBka 1a00OPATOPHOTO CTOJIA U PEAKTUBOB K padoTe.

5. BelnosnHeHHe 1a00paTOpHON pabOTHI.

6. YOopka 1abopatopHOTO CTOJIA.

7. OnucaHue MOJYYCHHBIX Pe3yabTaToB, O0OpPMIICHHE MOSICHUTEIHHOU 3a-

ITHUCKH.

JBbC.

8. 3amuTa BBITIOJTHEHHOM JJabopaTOpHOM paboThI (coOeCeI0BaHKE).

JlabGopaTopHas padora Ne S Xumundeckoe paBHoBecue (2 yaca)
PaccmarpuBaercs mofuMHEHNE paBHOBECHBIX CHCTEM mpuHUuITy Jle- Ilare-

1. U3yuyeHue cTyI€HTOM METOAMYECKHX MAaTEPUAJIOB 110 TEME 3aHITHS.
2. IlpoureHne n OCMBICIEHUE NOJMYyYEHHOTrO 3a1anus. O3HaKOMJIEHHE C IIpa-

BUJIaMU O€30MTACHOCTH TPH BHITIOJHEHUHU Ja00paTOPHOM paboThI

3. OTBeTHI IpenoAaBaTesl Ha BONPOCHI CTYICHTOB.

4. [loaroroBka 1a0OPATOPHOTO CTOJIA U PEAKTUBOB K paboTe.

5. BeimosnHeHne nabopaTopHO pabOTHI.

6. YOopka 1abopatopHOTO CTOJIA.

7. OnucaHue MOMYYEHHBIX Pe3yJIbTaToB, OQOPMIICHUE MOSICHUTENBHOU 3a-

ITHUCKH.

qaca)

8. 3amuTa BBITIOJIHEHHOM JTab0opaTopHO paboTHI (coOeceoBaHme).
JlaGopaTopHasi pa6ora Ne 6 PaBHoBecHe B pacTBOpax 3JIEKTPOJIUTOB (2

W3yuaeTcsi HOHHOE PaBHOBECHE MpOIlecca TUAPOIIU3a COJICH, a TAKKE BIIUS-

HUE BHEIIHUX (PAKTOPOB HA THUAPOIIH3.

1. HBY‘ICHI/IG CTYACHTOM MCTOJUYCCKHNX MATCPHUAJIOB 110 TEMC 3aHATHA.
2. HpO‘-ITeHI/Ie H OCMBICJICHHUC ITOJTYYCHHOTI'O 3a/IaHUA. O3HaKOMIJICHHE C Inpa-

BUJIaMH 0€30IaCHOCTH MPH BBHIMOJIHEHUH J1a00paTOpHOI pabOTHI

3. OTBeTHI IpenoaBaTesisi Ha BOIPOCHI CTYJEHTOB.
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4. [loaroroBka 1abOPATOPHOTO CTOJIA U PEAKTUBOB K padoTe.

5. Beimosnenue 1abopaTopHO pabOTHI.

6. YOopka 1a60paTopHOTO CTOJIA.

7. OnucaHue MOJYYCHHBIX Pe3yJabTaToB, OOPMIICHHE MOSICHUTEIHHOU 3a-
ITUCKH.

8. 3amuTa BBITIOJIHEHHOH JTab0paTopHOM paboTHI (coOeceoBaHmE).

JlaGopaTopHnas padora Ne 7 KoJsiouanbie cucremsl (2 yaca)

PaccmatpuBaroTCsi OCHOBHBIE METO/BI IMOJTYYEHUS KOJJIOMJIHBIX CHUCTEM.
N3yuatorcs cBOWCTBA KOJIJIOUIHBIX CUCTEM.

1. M3ydyeHue cTyIeHTOM METOIMYECKUX MATEPHAIIOB IO TEME 3aHATHSL.

2. [IpouTeHne U OCMBICIEHUE MOIYYEHHOTO 3a1aHns. O3HaKOMIICHHE C Mpa-
BUJIaMH 0€30MIaCHOCTH TMPH BBITIOJIHEHUU JTA00paTOPHOI pabOTHI.

3. OTBeTHI IpenoaaBaTeNs Ha BOMPOCHI CTYEHTOB.

4. TloaroroBka J1abOpaTOPHOTO CTOJIA U PEAKTUBOB K padoTe.

5. BeimonHenue 1adbopaTopHON padOTHI.

6. YOopka 1a00paTopHOTO CTOJIA.

7. OnucaHue MOJYyYEHHBIX PE3yJbTaToOB, OPOPMIICHUE MOSICHUTEIbHOU 3a-
TTUCKH.

8. 3amuTa BBIIOJIHEHHO JTabopaTOpHOM paboThI (coOeceI0BaHUE).

JlabopaTopHas padora Ne 8 DuieKTpoxXumMHn4yecKue npoueccol (2 yaca)

PaccmarpuBaroTcst mporiecchl B3aMMOIIPEBPAIICHUS XUMUYECKON U DJIEKTPHU-
YECKOM DHEPIUMU.

1. U3yuenune CTyIEeHTOM METOJAMYECKUX MAaTEPUAJIOB 110 TEME 3aHSTHS.

2. [IpouTeHue u OCMBICICHUE MOTYyYeHHOT0 3ananusi. O3HAKOMIIEHHE C Tpa-
BUJIaMU O€30ITaCHOCTH MPU BBINIOJIHEHUH Ja00OPATOPHOM padOTHI.

3. OTBeTHI penoaaBaTesisi Ha BONPOCHI CTYICHTOB.

4. TloaroroBka J1abOpaTOPHOTO CTOJIa U PEAKTHUBOB K paboTe.

5. BeimosiHeHne mabopaTopHOi pabOTHI.

6. YOopka 1a00paTopHOTO CTOJIA.

7. OmnurcaHue MOJYYEHHBIX PE3yJbTaToB, 0OpMIICHHUE TOSICHUTEIHHON 3a-
TTUCKH.

8. 3amuTa BBITIOJTHEHHOM JJabopaTOpHOM pabOThI (coOeceI0BaHUE).

JlabGopaTopHas padora Ne 9 Koppo3usi mera/uioB (4 yaca)
N3yyaroTesa nponecchl KOPPO3MOHHOTO Pa3pylIeHUs: METAIIJIOB, a TaK¥XKe OC-
HOBHBIE€ METO/IbI 3aIIUTHI METAJIJIOB OT KOPPO3HUH.

1. I/I3yquI/Ie CTYACHTOM MCTOJUYCCKHNX MATCPUAJIOB I1O TCMC 3aHATUA.
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2. Ilpourenue U OCMBICIIEHHE TOTydYeHHOTo 3aanusl. O3HaKOMJICHHE C Tpa-
BUJIAaMH 0€30MTaCHOCTH TP BBITIOJTHEHUH J1a00paTOpHON pabOTHI.

3. OTBeTHI penoiaBaresisi Ha BOIPOCHI CTYJECHTOB.

4. [ToaroroBka 1a6OPATOPHOTO CTOJIA U PEAKTUBOB K padoTe.

5. BelnosniHeHHE 1a00paTOPHOM PaOOTHI.

6. YOopka 1ab0paTOpHOTO CTOJIA.

7. Onucanue MOMYyYEHHBIX PE3yJIbTaTOB, OPOpPMIIEHHE MOSACHUTEIBHON 3a-
TTUCKH.

8. 3aiuTa BBIIOJIHEHHOM J1a00paTopHOM paboThI (coOeceoBaHueE).

I1l. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIINXCA

VYyebHo-MeToaMuecKOe O00ECIeYeHUE CaMOCTOATENIbHOM padoThl oOydaro-
IUXCSI TT0 JUCITUIUTHHE « XUMHEs TpeacTaBieHo B [Ipunokennn 1 u BKIItOYaeT B
ceost:

¢ TuIaH-TpadUK BBITOJHEHHUS CAMOCTOSITEIBHON PaOOTHI MO TUCIUIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHU Ha BBIMOJHEHUE 10 KXKI0MY 3aJaHUIO;

® XapaKTepHUCTHUKA 3aJaHHUi JJIsi CAMOCTOSTENBHON paboThl 00yJaromuxcs u
METOMYCCKHE PEKOMEH IAIUU 110 WX BBITIOJIHCHHUIO;

e TpeOOBaHUSA K TPEICTABICHUIO M O(DOPMIICHHIO DPE3yJIbTaTOB CaMOCTOSI-
TEJIbHOU padoThI;

® KPUTEPUU OLIEHKH BBIITOJHEHHS CAMOCTOSATEIbHON paOOTHI.

V. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne | KoHTposmpyemble pa3ziesbl / TEMBI Konp! u 3Tanst OueHoYHBIE CPECTBA
n/m UCIIAILIINHBI (dhopMupoBaHus TEKYIIUN MIPOMEXKYTOUHAS
KOMIIETeHIU I KOHTPOJIb aTTecTanus
1 | Crpoenue BemectBa. KBanroso- OIIK-4 | 3Haer YO-1, ColecenoBanue.
MEXaHUYECKUI MOAX0T K ymeer [1P-6 Bompocs! k
OIMCAHHUIO CTPOSHHUS BEIIECTBA BJIaJICCT 3a4ery.
2 | 3aKOHOMEPHOCTH MPOTEKAHUS OIIK-4 | 3Haer YO-1, CobecenoBanue.
XUMUYECKUX MPOLECCOB yMeeT I1P-6 Bormpocs! k
BJIAJEET 3a4CTy.
3 | PactBopsI U Ipyrue qucnepcHsie OIIK-4 | 3Haer YO-1, ColecenoBanue.
CUCTEMBI yMmeer I1P-6 Bompocsr k
BIaJeeT 3a4ery.
4 DNEeKTPOXUMHUIECKHE CHCTEMBI 1 OIIK-4 | 3maer YO-1, CobecenoBanue.
MIPOLIECCHI yMeeT I1P-6 Bompocsr k
BJIaJIeeT 3a4ery.
5 Baxneiinive KOHCTPYKIIMOHHBIE OIIK-4 | 3Haer YO-1, CobecenoBaHue.
MaTepHaJbl, UX CBOWCTBA, yMmeeT I1P-6 Bomnpocsr k
MOJIy4eHUE, IPUMEHEHHUE BJIaJIeCT 3a4ery.
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TumnoBbie KOHTPOJIbHBIC 3aaHUS, METOIMICCKUE MATEPHUAITBI, OIIPEICIISIONTIC
IPOIEAYPHl OIICHUBAHMS 3HAHHWM, YMEHUN W HABBIKOB U (WJIM) OMBITA ACATEIHHO-
CTH, a TaK)Xe KPUTEPUU M TIOKA3aTeJId, HEOOXOIUMBIC JJIs OIEHKHA 3HAHWH, yMe-
HUH, HaBBIKOB M XapaKTEPHU3IYIOIINE dTarbl (JOPMUPOBAHMS KOMIIETCHIIUNA B TMPO-
I[ecce OCBOCHHS 00pa30BaTEILHON MPOTPaMMEI, pecTaBieHbI B [Ipunoxkenun 2.

|. CIHMCOK YYEBHOM JIUTEPATYPBI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(onexmponnvie u newammole uzoanus)

1. benkuna, E. 1. O0mas u Heopranuueckas Xumus [DJIEKTPOHHBINA pecypc] :
yuebHo-MeTonuueckoe nocooue / E. U. benkuna, K. I1. Uyrnoa. — DnekTpoH.
TekcToBble pgaHHble. — CII6. : VYwauBepcurer UTMO, 2015. — 54 c.
http://www.iprbookshop.ru/67410.html

2. Mapmankud, M. @. Xumus [ DneKTpoHHBINH pecypc] : yueoHoe mocooue / M.
®. Mapmankun, U. C. I'puropsn, [. H. KoBaneB. — DJEKTpOH. TEKCTOBBIE /1aH-

Heie. — CraBpornosnb : CeBepo-KaBkaszckuii denepanbubiii yauBepcuret, 2015, —
228 c.

http://www.iprbookshop.ru/63225.html

3. O6mas xumus. Teopusa u 3agaun / H.B. Koposun, H.B. Kynemos, O.H.
lNonuapyk, B.K. Kampimoa. —  CII6.: Jlams, 2014.— 491 c.
http://e.lanbook.com/books/element.php?pll_id=51723

JlonotHMTE IbHAA JTUTEPATypa
1. CemenoB, 1. H. Xumus [DnexktpoHHbId pecypc] : yueOHuk st By3os / M. H.
Cemenos, U. JI. TlepdunoBa. — DnekTpoH. TekcToBbie gaHHble. — CII6. : XNUM-
N3AT, 2016. — 656 c.
http://www.iprbookshop.ru/49800.html
2. 'enppman, M.U. Xumusa / M.U. T'enspman, B.I1. FOctpatoB. — CII6.: Jlans,
2008.— 472 c.
http://e.lanbook.com/books/element.php?pll_id=4030
3.AxmeroB, H.C. O6mas u neopranunueckast xumus / H.C. Axmero. — CI16.:
Jlann, 2014.— 744 c.
http://e.lanbook.com/books/element.php?pll_id=50684
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Ilepeyenb pecypcoB HHPOPMANMOHHO-TEJICKOMMYHHUKANUOHHOU

cetu «MHTEpHET»

1. bubnuoreka JIBOY
https://www.dvfu.ru/library/

2. Hayunas snekTpoHHas OMOIMOTeKa
http://elibrary.ru/titles.asp

Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHI
U POrPAMMHOI0 o0ecreYeHust

I/ICHOHBB}/GMOG B yIIG6HOM IIponeccce ImporpaMmMHoOC obecrieyeHue:

1. ITaker Microsoft Office (Word, Excel, PowerPoint);

2. I'padmuecknii pegaktop AutoCAD;

3. Ilporpamma mns urenus ¢ainoB B ¢dopmare *.PDF: Adobe Reader
(Adobe Acrobat)

II. METOAUYECKHUE YKA3AHUSA
11O OCBOEHUMIO JUCHUMIIVINHBI

OCHOBHOHM BUJ JEATENBHOCTH CTYIAEHTOB — CAMOCTOSATENIbHas paboTa Haj
yueOHbIM MaTepuanioM. OHa ciaraercs U3 CIeAyIOIIMX 3JIEMEHTOB: U3yYEHHE Ma-
Tepuana Mo y4yeOHHKaM W Yy4eOHbIM NOCOOMSIM, BBIIIOJHEHHE JIa0OPAaTOPHOIO
MPaKTUKYMa; BBIMIOJHEHUE MHJIMBHUAYAIbHBIX 3aJaHHI; MOCEIIEHUE JIEKIUH, KOH-
CyJbTalliii; claya 3K3aMeHa 1o Kypcy.

1. M3ydath Kypc XMMHH PEKOMEHIYETCS 110 TeMaM, MPeBapUTEIbLHO 03HAKO-
MUBILIHCH C COAEPKAHUEM Ka)I0W U3 HUX M0 Iporpamme (pacrnojaoKeHne MaTepu-
ajla Kypca B IIporpaMMe He BCEr/ia COBMAJAET C PACIOIOKEHUEM €T0 B yUeOHUKE).

JlekIMOHHBIE 3aHATUSL NIPEeIHAa3HAYEHbl 1 00CYXAeHHUsT HanOoJiee Ba)KHBIX
TEM, BBI3BIBAIOIIMX 3aTPYAHEHUS MPU CAMOCTOSTEILHOM M3YYEHUH Y4eOHOro ma-
tepuana. OHM NOMOralOT HAMETUTh IUIAH CaMOCTOSITEJIbBHOIO W3Y4YEHHUs AUCIIU-
IUTMHBI, ONPEJIETSIOT TEMbI, HA KOTOpPbIE HE00X0IMMO 00paTUTh 0CO00E BHUMAHHUE.
[TpopaboTKy Jekunii HeOOXOAUMO COBMEIIATh C M3YYEHHEM TEOPETUYECKOro Ma-
Tepuaja 1no yueOHuKaM 1 yuyeOHbIM nmocoOusiM. UToOb! JTydliie 3alOMHUTh U YCBO-
WUTh U3Y4aeMbIil MaTtepual, CIEAYyEeT COCTABIISITh KPATKUM KOHCIIEKT, COAEPH AN
(OpMyJIMPOBKM 3aKOHOB M OCHOBHBIX IMOHSATUH XUMHUM, 3HAYEHMsI HE3HAKOMBIX

TEPMUHOB, (POPMYJIBI U YPAaBHEHHUSI PEAKIIMM, MaTeMaTUYECKHE 3aBUCUMOCTH U HX
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BbIBOJIbI. ClielyeT CHUCTEMaTH3UPOBaTh MaTepuaj: COCTaBbTe TIpaUKH, CXEMBI,
Tabsuibl. OHU 3HAYUTENBHO 00JIEryaroT 3allOMUHAHUE U YMEHbBIIAIOT 00BEM KOH-
crekTupyemoro matepuaina. KpaTkuil KoHCIIEKT Kypca OyAeT MOJe3€eH MpHU MOBTO-
pEHUN MaTepuaa B IEPUOJ MOArOTOBKH K 3K3aMEHY.

2. Ilepen mpakTUYECKUM 3aHITHEM CIIEAYET U3YUUTh KOHCHEKT JIEKIIUU U pe-
KOMEHJIOBaHHYIO MPENOJAABaTENEM JIUTEPATypy, oOpanias BHUMaHUE Ha MPaKTHYe-
CKO€ MPUMEHEHUE TEOPHH M Ha METOAMKY PEIICHHs] TUIOBBIX OOyYaroIIuX 3ajad
10 COOTBETCTBYIOLIUM pa3zzenaM. PemieHue 3agady — Jydmuid cnoco0 MPOYHOTO
YCBOCHUS M 3aKpEIUICHUS TEOPETUYECKOT0 Marepuana. Ha mpakTuiaeckoMm 3aHsITHH
INIABHOE — YSCHUTH CBSI3b PEIIAEMBIX 3aa4 C TEOPETHYECKUMM ITOJIOKEHUSMHU.
[Ipu pemreHny NpeMIOKEHHOW 3a/1auyd HYKHO CTPEMHUTBCS HE TOJIBKO IOIYYUTh
NpaBUJIbHBIA OTBET, HO U YCBOUTH OOIIMI METOJ pelleHus MOAOOHbIX 3a1ay. J{ns
BEJICHUA 3allCeil Ha MPAKTHUYECKUX 3aHATUSAX OOBIYHO 3aBOJAAT OTHEIbHYIO TET-
panb.

[Ipu BBINOJHEHUH MHAWUBUAYAJIbHBIX 3aJaHUM, PEIICHHE 3a/1a4 U OTBETHI HA
TEOPETUUECKHE BOMPOCHI TOJKHBI ObITh YETKO OOOCHOBAHBI, 32 UCKIIOYECHUEM TEX
cllydaeB, KOIJla 10 CYLIECTBY BOIIPOCa Takasi MOTUBUPOBKA HE TpeOyeTcs, Haupu-
Mep, KOT/1a HY’KHO COCTaBUTb 3JIEKTPOHHYIO (hOpMyIly, HAaUCaTh ypaBHEHUE peak-
LU U T.I.

[Ipu BBINOJHEHUH MUCHbMEHHBIX PA0OT HEOOXOAMMO COONIOAATH CIIETYIOLINE
npaBuia:

- paboTy cleAyeT BBINOJHATh aKKYypaTHO, OCTaBJIss MOJIS IJIs 3aMEYaHui pe-
LICH3EHTA,

- YCIJIOBHMS 3a7ia4 CBOEr0 BapHaHTa MEPENUCHIBATH MOJHOCTBIO;
- IpU PELICHUH AJIs BCEX MOJYUYEHHBIX YMCIOBBIX 3HAUEHUHN JTOJIKHA ObITh IIpUBE-
JIEHA UX Pa3MEPHOCTH;
- MOAPOOHO U3JIOKUTH XOJ] PELIEHUS ¢ MATEMAaTUYECKUMHU MPE0Opa30BaHUSIMU;
- UCTIOJIb3yEMbIE (POPMYJIBI JOJKHBI COTPOBOKIAATHCS MOSICHEHUSIMHU.

Ecnu pabota He 3auTeHa, ee HaJ0 BHIIIOJHUTH MOBTOPHO C YYETOM 3aMeya-
HUU TIPEToiaBaTesis U MPEACTaBUTh BMECTE C PEIbLAYIeH paboToii; HCTIpaBIICHUS
CJIeTyeT BBIMOJIHATH B KOHLIE pa0OTHI, a HE B PELIEH3UPOBAHHOM TEKCTE.

3. Llenpro mabopaTopHBIX pabOT MO JUCHMIUIMHE SBIISCTCS CO3HATEIBHOS U
ri1yOOKOe YCBOGHHE Ba)KHEHIIMX MOJIOKEHUH MporpamMmbl Kypca 0OIel XHMuH,
nprUoOpeTeHNEe HAaBBIKOB OOpAIlEHUs ¢ XMMUYECKON MOCYA0M, peareHTaMHu U IMpo-
BEJICHUS ONPEJEICHHBIX XUMUYECKUX HCCIIEIOBAaHUN TMPH COONIIOJACHUH TpeboBa-
HUN TEXHUKU 0€30MaCHOCTH, BBIOJIHEHUS PACUETOB MO MPUBEIECHHBIM B METO/IU-
YECKOM YKa3aHUM YPaBHEHHUSIM M HANMCAHMS YPABHEHUA XUMUYECKUX PEAKLINN.

[Tpu moAroToBKe K 1aOOPATOPHBIM 3aHATHUSM CTYACHT JOJKCH:
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- U3YYHUTh TEOPHIO MO TeMe J1abopaTOpHOM pabOThl, MUCHOJIB3Ys] KOHCIIEKT
JEKIUH U pEKOMEHYEMYIO JIUTEPATYPY;

- TIOJIyYUTh JONYCK K paboTe B 1abOpaTOpuu, O3HAKOMUBIINCH C HHCTPYKIHU-
eil o TexHuKe Oe30MacHOCTH Ha Kadepe;

- O03HAKOMUTBHCS C KOHTPOJBHBIMHM BOIMpOcaMu K JabopaTopHOil pabore u
OBITh TOTOBBIM OTBETUTH Ha HUX BO BPEMSI IOMYyCKa K BBIMOJIHEHUIO PaOOTHI;

- COCTaBUTH ILJIaH BBIMOJHEHUS ONBITOB C YYETOM IpaBUJ TEXHUKH Oe3omac-
HOCTH;

- 0OPMUTH OTYET O BBIMOIHEHHON padoTe. OTUET BBINOIHIAETCS OTACIBHO I10
KaXa0i jabopatopHoil padore. B ordere, kak npaBuio, JOJKHBI OBITH CIEAYIO-
1€ pa3aeiibl:

1. Lenp BbIOIHEHUS PAOOTHI

2. KpaTkas TeopeTrueckas 4acTh

3. DKCliepUMEHTAIbHAS YaCTh

4. HeoOxoauMble pacy€Thl, ypaBHEHUS peaKui
5. BBIBOJIBI;

- 3aIIUTUTh UTOTH PabOTHI.

4. Eciii y CTyZIeHTa BO3HUKAIOT 3aTPyIHEHHUs NPU MU3YYEHHUH Kypca CIEAyeT
oOpamarbcs 3a KOHCYJIbTALMEN K BEAYIIEMY IPENOJaBaTEIO.

5. K cnaue sk3aMeHa JOMyCKaloTCs CTYJEHThI, KOTOPbIE BBINOJIHUIN UHIUBH-
JyaJlbHbIE 3a/IaHHsI IO OCHOBHBIM pa3jiejaM Kypca, BBIITOJIHWIN U 3aIUTHIA OTYE-
ThI 10 1a0OPATOPHOMY MPAKTUKYMY.

111. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMILIAHBI

[IpoBeneHne JIEKUMOHHBIX 3aHATHU NPETYyCMOTPEHO B MYJIBTUMEIUWHOU
ayIuTOpUU. JleKumm 1npoBOJATCS € MCIOJIB30BAaHUEM  INPE3CHTALMU U
BUJICOMATEPUAIIOB.  BBINONHEHWE  NPAKTUYECKUX  3aJaHUK  IIPEAIOoJIaraet
UCIIOIb30BaHNE MPUKIATHBIX KOMIIBIOTEPHBIX Mporpamm makera Microsoft Office
JUISL BBITIOJIHEHUSI MATEMATHYECKUX PACUETOB U MOSICHUTEIBHBIX 3aIIMCOK, & TaKKe
nporpammbl AutoCAD ju1st pazpaboTku rpaduueckux marepuanos. [IpakTuyeckue
3aHATHS MPOBOAATCS B KommbioTepHoM kiacce kadenpsl ['JuKOI'P a Takxke
CaMOCTOSATENbHO C UCMOJIb30BAHUEM HOYTOYKOB.

MecTo pacroyiokeH!s] KOMIBIOTEPHON
TEXHUKH, HA KOTOPOW YCTaHOBJIEHO
nporpaMMHOe oOecTieueHHe,
KOJIMYECTBO pabOUUX MECT

[Tepedyens mporpaMMHOTO oOecredeHus

Komnbrotepusiii  kimace, aya. E615, | Microsoft Office - nunensus Standard Enrollment Ne
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kammyc JIBO®Y, kopnyc «E», ypoBeHb
6. 12 pabounx MecT.

62820593. Jlata oxonuanus 2020-06-30. Pogurenbckas
nporpamma Campus 3 49231495. Toprossiii mocpea-
uuk: JSC "Softline Trade™ Homep 3aka3a TOproBoro rmo-
cpenuuka: 1r000270647-18.

SolidWorks Campus 500 cy6uiieH3nOHHBIE JOTOBOP
Ne15-04-101 ot 23.12.2015 Cpok nelicTBUS JTHIICH3UH
6eccpouno. Komnuectro nunensuit — 500 mTyk.
Renewal Kontpakt NeDA-667-17 ot 08.02.2018.
InDesign CC for teams All Apps ALL Multiple Plat-
forms Multi European Languages Team Licensing Sub-
scribtion Renewal NeDA-667-17 ot 08.02.2018.
Photoshop CC for teams All Apps ALL Multiple Plat-
forms Multi European Languages Team Licensing Sub-
scribtion Renewal NeDA-667-17 ot 08.02.2018.

Adobe Creative Cloud for teams All Apps ALL Multi-
ple Platforms Multi European Languages Team Licens-
ing Subscribtion New Kontpakt NeDA-667-

17 ot 08.02.2018.

ESET NOD32 Secure Enterprise Kourpakt NeDA-091-
18 ot 24.04.2018.

AutoCAD Electrical 2015. Cpok aeiicTBysI TULICH3HH
10.09.2020. Ne noroopa 110002048940 B nuyHOM Ka-
ounere Autodesk. +2

Cy6nunensuonnoe cornamienue Blackboard Ne 2906/1
ot 29.06.2012.

B nensax obecrnieueHus: CrielalbHbIX YCIOBUM 00yUEHHSI MHBAIUIOB U JIUIL C
OTrpaHMYEHHBIMUA BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 3manusa 000pya0BaHbI
naHjgycamu, JudTtamu, TOABEMHUKAMH, CIECIHAIU3UPOBAHHBIMH  MECTaMH,

OCHAIIICHHBIMUA  TYQJIETHBIMU
HABUTAIMOHHOM IMOJIEPKKH.

KOMHaTaMH, TaOnuykaMu HWHGOPMAIMOHHO-

15




[Ipunoxenue 1

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

Gbez[epaﬂbHoe rocyaapCTBEHHOC aBTOHOMHOC 06p330BaTCJ'H>HOC YUYPCKACHUEC BBICIICTO O6paBOBaHI/I$1
«/{aabHEeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIIUXCS
N0 JMCHHUITHHE « XHMHD)
Hanpagiienue noaroroBku 21.05.04 «I"'opHoe nesio»
cnenuanuzanus «OTKpbITbIE TOPHBIE pa0OTHI»
®opMa OATOTOBKHU OYHAS

BaaauBocToK
2015
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IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadoThI
10 JMCUHUIIHHE

IIpumepHbie HOP-

Ne Hara/cpokn N
i F—— Bua camocTosTenbHOM paboThI MBI BpEMEHH Ha dopma KOHTPOJIsS
BBINOJTHEHHE
1 |1 menmens cemectpa Pabora ¢ yueOHOI 1 HOpMATHB- 2 CobecenoBanue, 3amuTa
HOM JTUTEpaTypoOil, BEIIOJTHEHHUE MPaKTUIECKOIl pabOoTHI
nmabopaTOpHOH pabOTHI M IPaKTH-
YECKOT0 3a/IaHUs
2 |2 Hemens ceMecTpa Pa6ota ¢ yueOHOM 1 HOpMATHB- 2 CobecenoBanue, 3alnUTa
HOW JIUTEPaTypOH, BEITIOTHCHUE MPAaKTUYICCKOI pabOThI
MPAKTUYECKOTO 3aJaHHs
3 |3 Hemens cemecTpa Pa6ota ¢ yueOHOM 1 HOpMATHB- 2 CobecenoBanue, 3amuTa
HOW JIUTEPaTypOH, BBITIOTHCHUE MPAaKTUYICCKOI pabOThI
Nab0paTopHON pabOThI U MPAKTH-
YECKOT'0 3aIaHus
4 |4 Henens ceMecTpa Pabora ¢ yueOHOI U HOpMaTHB- 2 CobecenoBaHue, 3a1uTa
HOU JTUTEPaTypOM, BBITIOTHEHHUE MPaKTHYECKOH pabOThI
MPAKTHYECKOTO 3a/IaHHs
5 |5 Hemens cemectpa Pabora ¢ yueOHOI 1 HOpMATHB- 2 CobecenoBaHue, 3alura
HOH JTUTEPaTypOM, BBITIOTHEHHUE MPaKTHYECKOH pabOThI
nmabopaTopHOH pabOTHI U IPAKTH-
YECKOTO 3aaHHsI
6 |6 Hememns cemecTpa Pabora ¢ yueOHOI 1 HOpMATHB- 2 CobecenoBaHue, 3aluTa
HOM JIUTepaTypO, BEIIIOJHEHHUE MIPAKTUYECKOil paboThI
MPAKTUYECKOTO 3aJaHHs
7 |7 Hemens cemecTpa Pabora ¢ yueOHOI U HOpMATHB- 2 CobecenoBaHue, 3amuTa
HOM TUTEpaTypOM, BEIIIOJHEHUE MIPAKTUYECKOil paboThI
NabopaToOpHON pabOThI U MPAKTH-
YECKOr0 3a/IaHus
8 |8 mememnst cemectpa Pa6orta ¢ yueOHOI ¥ HOpMATHB- 2 CobeceoBaHue, 3amura
HOM IUTEpaTypOi, BBIIIOJHEHUE MIPAKTUYIECKOil paboThI
MPAKTHYECKOTO 3a/IaHHs
9 |9 Hemens cemecTpa Pabora ¢ yueOHOI 1 HOpMATHB- 2 CobOeceqoBaHue, 3allNATa
HOM JTUTEpaTypOM, BBITIOTHEHUE MPaKTHYECKOH pabOThI
nmabopaTOpHOH pabOTHI U IPAKTH-
YECKOTO 3aIaHHsI
10 |10 menmenst cemectpa Pabora ¢ yueOHOI 1 HOpMATHB- 2 CobOeceqoBaHue, 3allNATa
HOM JTUTEPaTypOM, BBITIOTHEHUE MPAKTHYECKOH pabOThI
MPAKTHYECKOTO 3a/IaHHs
11 |11 mepmens cemecTpa Pabora ¢ yueOHOI 1 HOpMATHB- 2 CobOeceqoBaHue, 3allNATa
HOM IUTEpaTypOi, BBIIIOJHEHUE MIPAKTUIECKOil paboThI
nabopaTOpHOH pabOTHI U MPaKTH-
YECKOI0 3a1aHus
12 |12 nepens cemectpa Pa6ora ¢ yueOHOI 1 HOpMaTHB- 2 CobecenoBanue, 3amuTa
HOM JIUTEpaTypoOil, BEIIIOJIHEHUE MIPaKTUIECKOil paboThI
MPAKTUYIECKOTO 38 JaHHsI
13 |13 Henmenst cemecTpa Pabora ¢ yueOHOI U HOPMATHB- 2 CobecenoBanue, 3amnuTa
HOW JINTepaTypOH, BEITIOTHCHUE MPAKTUYIECKOM pabOTHI
71a00paToOpHON pabOTHI U MPAKTH-
YECKOT0 3a/IaHUs
14 |14 vepens cemecTpa Pabora ¢ yueOHOI 1 HOpMATHB- 2 CobOecegoBaHue, 3alUTa
HOW JINTepaTypOH, BEITIOTHCHUE MPAKTUYIECKOM pabOTHI
MPAKTUIECKOTO 3aJIaHHs
15 |15 Hepmenst cemectpa Pabora ¢ yueOHOI 1 HOpMATHB- 2 CobOecegoBaHue, 3alnUTa
HOW JINTepaTypOH, BEITIOTHCHUE MPAKTUYIECKOM pabOTHI
nmabopaTopHOH pabOTHI M IPaKTH-
YECKOT0 3a1aHHsl
16 |16 memesst cemecTpa Pabora ¢ yueOHOI 1 HOPMATHB- 2 CobecenoBaHue, 3amuTa

HOM JIUTEPATyPOU, BHITIOJTHEHUE

MIPaKTUIECKON pabOThI
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Ne [Hara/cpoku N TpHyepHpIe HOp-
. IO HCHISL Bun camocTosTensHOM pabOTEI MBI BpEMEHH Ha ®dopma KOHTPOIIS
BBIIIOJTHEHHE

MPaKTHIECKOTO 3a1aHHs

17 |17 menmens cemectpa Pabora ¢ yueOHOI 1 HOpMaTHB- 2 CobecenoBaHue, 3amuTa
HOM JTUTEpaTypoOil, BEIIOJTHEHHE MIPaKTUIECKOil paboTh
nmabopaToOpHOH pabOTHI M IPaKTH-
YECKOTO 3aJaHHs

18 |18 menmens cemectpa Pabora ¢ yueOHOI 1 HOpMaTHB- 2 CobecenoBaHue, 3amuTa
HOM JTUTEpaTypoOil, BEIIOJIHEHHE MIPaKTUIECKOil paboTh
NPaKTHYECKOTO 3a/IaHHs

BCEI'O 36

PexoMeHIaIIMU IO CAMOCTOATEILHOM PadoTe CTYJACHTOB

OCHOBHOM 1I€JIBI0 CAMOCTOATENBHON padOThl CTYACHTOB SIBJISETCS YJydlle-

HUE TpodecCHOHATBLHON MOATOTOBKM CIEIUAIUCTOB BBICIIEH KBaJlM(UKAIUY,
HarpaBJjeHHOE Ha (OPMUPOBAHHUE Y HUX CUCTEMBI MPOPECCUOHATIBHBIX KOMITETCH-
Ui, HEOOXOIMMBIX B UX OYIyIIeH MPaKTUUECKOU e TETHLHOCTH.

1. CocraBieHHe KOHCIIEKTA IO TeMaM JUCIHUILINHEL.
AJITOPUTM COCTABJICHUS] KOHCIIEKTA

BHuMaTenbHO MPOYNUTANTE TEKCT.

OTMeThTE HOBBIE CIIOBA, UME€HA, TEPMUHBI. Y TOUHUTE 3HAYCHUE HEU3BECTHBIX

TTOHSITHH.

[TpousBeauTe 00pabOTKy MaTepHraia: BEICIUTE TIaBHBIC MBICTH, OTIPEICIICHHS

TIOHSATHUU U BBIBOJBI

CocTaBbTe MIaH, 3alUIIMNTE KIIOUYEBBIC CIIOBA, OTMETHTE IJIaBHBIC MBICIIM B BH-

JI€ OTIOPHBIX CUTHAJIOB.

[Ipy MOBTOPHOM YTEHUU TEKCTAa OOpATUTE BHUMaHWE HA B3aUMOCBSI3b IJIABHBIX

MBICJICH U 10KA3aTECIbCTB.

3anucu MpoBOAUTE CBOMMHM CIOBAMH, CTPEMHUTECH K KPATKOCTH.

B koHcmekTe ucnoap3ylTe cokpameHus (yaoOHBI JIETKO 3allOMHHAIOIIMECS

OTIOPHBIE CUTHAJIBI)

3anuch MODKHA OBITh KOMITAKTHOM M CTPYKTYpHpOBaHHOW. CIIJIONIHON TEKCT

10X0 BocnpuHumaetcs. [103ToMy OTCTymbI, MPOoOEbl, HyMepalus, BbIACICHUE

TJIABHOTO CJIEIA0T Balll KOHCIIEKT 0oJiee yA00HBIM ISl paOOTHI.

[lo okOHYaHME KOHCHEKTHUPOBAHUS MPOYTUTE TEKCT, MPU HEOOXOIUMOCTH J10-

paboTaiiTe KOHCIIEKT.

2. BuimonHeHne WHAMBUAYAJIbHBIX JOMAIHUX 3aJaHUN MO TeMaM «YPOBHU
OpraHu3aluy BelecTBa», «OCHOBHBIE TEPMOAMHAMHUYECKHE U KHUHETHUYE-
CKHE€ 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKUX peakuuin», «PactBopbi»,
«INEKTPOXUMUYECKHUE TTPOIIECCHI».
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«OCHOBHBIE TEPMOAMHAMUYECKUE U KUHETUYECKUE 3aKOHOMEPHOCTH MPOTEKa-
HUSI XUMUYECKUX PEAKIIUII
JIns mpeasioxKEeHHOM PeaKIuy OTBETHTE Ha CIIEIYIOIINE BOIIPOCHI:

- KaKOB TEIJIOBOM 3 (EKT JaHHOHN peaKlHu 2; ONpeaeaInuTe TEII0oBOM 3P deKT
oOpazoBanus | Kr JF060T0 U3 MPOAYKTOB PEAKIIMHU B JAHHOM IPOIIECCE;

- KaK MEHSIETCSI CTETICHb OECTIOpsAKa B XOJIC PEaKIINU;

- BO3MOXKHA JI JaHHas PeaKIus B U30JIMPOBAHHON CUCTEME MPU CTAHIAPTHBIX
YCJIOBUSIX;

- BO3MO>KHA JIM JaHHAsl PEaKUUs B OTKPBITOW CUCTEME IIPU 25°C 1 1000 K. IIpu
KaKoU Temreparype BblaesieTcs: 00JbIlIe SHEPTHH;

- Kako# (hakTop (FHTPONMUIHBINA WITU SHTAIBITUUHBIN) CIIOCOOCTBYET MPOTEKA-
HUIO TpolIecca;

- 3allUIINATE BBIPAKEHHUA KWHETUYECKON M TEPMOIMHAMUYECKON Kapnonecus, MO~
KOKHUTE B3aUMOCBSI3b MEXK1y HUMU;

- paccyMTanTe YUCIOBOE 3HAYEHUE Kpapuoneens TPH TEMIIEPATYPE 25%°C u 1000 K.
[Ipu kako# TeMIiepatype NOJIHOTA MPOTEKaHUS PEAKIIUU BBILIE;

- YKQXKUTE ONTUMAJIbHBIE YCIOBUS MIPOTEKAHUS PEAKLIMH, UCTIOJIb3YsI TPUHIIHUIIL
Jle laTenne (ycnoBusi, IpU KOTOPHIX PABHOBECHE CMEIIAETCS B MPSIMOM

HaIlpaBJICHUN).
2PDS () + Oy 1y = 2PbO (1) + 2SO, ()
AH 5, ®JT/MomB | - 100,42 0 -219,28 | -296,9
AG® , xJIx/MOTB - 98,77 0 -189,1 | -300,21
«PactBOpBI»

1. Paccuuraiite MOJSpHYIO KOHIIEHTpanuio 2% - HOro Mo Macce pacTBopa
xnopraa Hukest. [lmorHocTs pactopa 1,055 r/em’,

2. CKOJIbKO TpaMMOB caxapo3bl HaJ0 pacTBOpUTh B 100 T BOJbI, YTOOBI MOBHI-
CUTh TEMIIEPATYPY KUIICHUS HA 1°C?

3. Paccuuraiite pH cnenyronux pactsopos: a) 0,03M HBr; 6) 0,1 N H,Se; B)
0,0008 M CucCl,.

4. Omnpenenure npu Kakoiur kouneHtparuun KOH B pacTBope KoOHIIEHTparius
ronoB xenesa (11) 6yzger pasna 1-102. K, (Fe(OH),) = 110"

«ONEKTPOXUMUYECKHE MTPOLIECCHI»

1. CocTtaBbTe CX€Mbl ABYX rajJbBaHMYECKHUX DJIEMEHTOB, B OJTHOM U3 KOTOPBIX

AHOJOM CIIY)KHII OBI JKEJIE3HBIN QJICKTPOA, a B APYIOM JJICEMCHTC OH ABJISCTCSA KAaTO-

oM. Berauciaure 3/[C 3THUX 37€MEHTOB MPU KOHIIEHTPALMAX KaTOMAHBIX JIEKTPO-

autoB 0,1 Momb/11, a aHoAHBIX IeKTpoauToB 0,001 MoIb/m.

2. Ilpu snekTponn3e BOJAHOTO pacTBOpa cyib(aTa Kalvs Ha KaToAe BbIACIH-

Jock 224 n ra3a. Paccunraiite BpeMs 3J€KTpoJin3a, pu cuie Toka 5 A. Ilpuseagure
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MOJIHYI0 CXEMY 3JIEKTpoJim3a. PaccuMtarh mMaccy BENIECTBA, BBIIAECIMBILETOCS Ha
aHoJe.

3. IlpuBenuTe cxeMbl TaJIbBAHUYECKUX 3JIEMEHTOB, BOSHUKAIOUIUMX IPHU Hapy-
IIEHUU LEIOCTHOCTH JKEJIE3HOT0 M3/Eusl, IOKPBITOTO HUKEJIEM, Pe3YyIbTaTOM pa-
OOTBI KOTOPBIX SIBJISIETCS] MIPOLIECC KOPPO3UH: @) BO BIAKHOM BO3yXe; 0) B KUCION
cpene. [IpuBecTn ypaBHEHHs MPOLECCOB U YKa3aTh MPOIYKThI KOPPO3HUHU.

Ilepen mpakTUYECKUM 3aHATHEM CIEIYET M3YYUTh KOHCIEKT JIEKIIMH U PEKO-
MEH/IOBAaHHYIO TpenoAaBaTesieM JUTepaTypy, oOpallas BHHUMAaHHME Ha IMpakKTHYe-
CKO€ MPUMEHEHUE TEOPUHM U Ha METOJMKY PEIIECHUs TUIOBBIX OOy4aroUIuX 3ajad
10 COOTBETCTBYIOIIMM pa3/esiaM U3y4aeMOM TEMBI.

Pemenue 3aa4 1 OTBETHI HAa TEOPETUUECKUE BOIPOCHI JIOJKHBI OBITH KOPOTKO,
HO Y€TKO 00OCHOBAHBI.

[lepen BbIOIHEHHEM JTA0OPATOPHBIX padOT HEOOXOAUMO MPONUTH UHCTPYKTAK
10 TEXHHUKE O€30MaCHOCTH M PacIUCcaThbCsi B COOTBETCTBYIOIIEM JOKYMEHTE, MOCIe
ATOr0 O3HAKOMHUTHCSI C IMOPSAKOM BBINIOJIHEHUs J1a00OpaTopHOU paboTel. B xone
BBIMIOJIHEHHsI pabOThl BHHUMATENbHO HaONIONalTe 3a M3MEHEHUSIMH B CHCTEME,
IPOBOANUTE U3MEPEHMs U 3anuchiBaiiTe HaOmoaeHus. [lo pesynbratam skcrepu-
MeHTa cjaenaite BbIBOJbL. [locie BrimonHeHus nabopaTopHoi paboTel odopmure
7a00paTOpHBI OTYET M CHAWTE €ro Ha MPOBEPKY mpenojasarento. B oTuere,
JOJKHBI IPUCYTCTBOBATH CIEIYIOUIUE PA3ACIIbL:

1. Lenp BbINOJHEHUS PAaOOTHI.

2. KpaTkas TeopeTnueckas 4acTb.

3 OTBeT Ha KOHTPOJIbHBIE BOIIPOCHI U 3aJaHUs

4. DKciepuMeHTaIbHAs YacTh.

5. Heob6xoammbie pacu€Thl, ypaBHEHHS pPEaKITUil.

6. BeiBOABL.

TpeGoBanus K npeacTaBjIeHNI0 U 0()OPMJICHUIO Pe3yJIbTATOB CAMOCTOSATEIb-
HOI1 padoThI

[Ipu BBIMOJHEHUH TUCEMEHHBIX Pa0OT HEOOXOIUMO COOIOATh CJICIYIOIINE
npaBuia:
- paboTy clieyeT BBIMOJHATh aKKypaTHO, OCTABJISAS MOJIS AJIs 3aMEUaHUM peleH-
3€HTa;
- YCJIOBHS 33J1a4 CBOETO BapHaHTA MEPENUCHIBATH MTOJHOCTHIO;
- TIpY PEIICHUH ISl BCEX MOJYyUYEHHBIX YMCIIOBBIX 3HAYEHUN JOJHKHA OBITh MpPUBE-
JIeHa Pa3MEpPHOCTb;
- MOAPOOHO U3JIOKUTH XOJ] PEIICHUS C MATEMAaTUYECKUMU MPEe0Opa30BaHUSIMU;
- UCIIOJIb3yeMble (POPMYIIbI JOKHBI COMTPOBOXKAATHCS MOSICHEHUSMH.

Ecnu paGoTa He 3auTeHa, €€ HaJ0 BBITOJHUTH MOBTOPHO C YYETOM 3aMeya-

HUU TIPEToaBaTesis U MPEICTaBUTh BMECTE C MPEIbIAYIICH paboToMH;
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WuauBunayanbHble 3ananus, ohopmiieHHbIe 0e3 COOMI0ACHHs yKa3aHHbIX Mpa-
BUJI, a TakKe pabOThI, BHIIIOJHEHHbIE HE TI0 CBOEMY BapHAaHTY, HE PEIICH3UPYIOTCS
Y HE 3aCUUTHIBAIOTCH.

KpuTtepusiMu OLEHKH pe3yJbTATOB CAMOCTOATENbHOH pPadoThl CTyAEHTa
SIBIISIIOTCA
— YPOBEHb OCBOEHHUS CTYACHTOM y4eOHOIro MaTepHara;

— YMEHHUS CTYyJIeHTa UCTOJIb30BaTh TEOPETUUCCKUE 3HAHUS TPU BHIMIOTHEHUN
MPaKTHYECKUX 3a7ay;

— 000CHOBAHHOCTb U YETKOCTh M3JI0KEHHUS OTBETA;

— opopmieHrne MaTepHraia B COOTBETCTBHH C TPEOOBAHHSIMH.

Kpurepuu oneHkn npu codeceq0BaHUU:

e 100-85 GamioB - eciyd OTBET MOKAa3bIBAET MPOYHBIC 3HAHHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOU MpeAMETHOM 00JacTH, OTJIMYAETCS TyOMHOW M MOJHOTOM
PACKpBITHS TEMBI; BIaJICHHE TEPMUHOJIOTUYECKHUM aIllapaToM; YMEHUE OOBSICHATD
CYLIHOCTb, SIBJICHUH, ITPOLIECCOB, COOBITUM, JIeNaTh BbIBOJBI U 0000IEHUS, 1aBaTh
apryMEHTHPOBAHHBIE OTBETHI, IPUBOAUTH IMPUMEPHI; CBOOOIHOE BJaIEHUE MOHO-
JIOTUYECKOM PEYbI0, JIOTUMHOCTh U IOCJIEIOBATEIBbHOCTh OTBETA; YMEHHE IPUBO-
JUTh TPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydyaeMol 00JacTH.

e 85-76 6ayioB - OTBET, OOHAPYKUBAIOIINI MPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOil MpeaMETHON 001acTH, OTIMYAeTCsl TTyOUHOU M MOJTHOTOM
PACKpBITHS TEMBI; BJIAJICHUE TEPMUHOJIOTUYECKUM aIlapaToM; YMEHUE OOBACHSTh
CYIIHOCTb, SIBJICHUH, IPOIIECCOB, COOBITHM, ACIaTh BHIBOABI M OO0OOIICHUS, 1aBaTh
apryMEHTHPOBAHHbIE OTBETHI, IPUBOAUTH IMPUMEPHI; CBOOOJHOE BIIaJICHUE MOHO-
JIOTUYECKOM PEeYblO, JOTUYHOCTh U IOCJIEN0BATEIBHOCTh OTBETA. Jlonmyckaercs of-
Ha-/IB€ HETOYHOCTH B OTBETE.

e /5-61 OGayn - OlEHWBAETCS] OTBET, CBUJETEILCTBYIOIIUNH B OCHOBHOM O
3HAHUM TPOLIECCOB M3ydyaeMOW MPEeaMETHON 00JacTH, OTIMYAIOIIMKCA HEI0CTa-
TOYHON TJTyOMHOW M TMOJHOTOM PACKPBITUS TEMbI, 3HAHMEM OCHOBHBIX BOIIPOCOB
Teopuu; ci1abo cPOPMUPOBAHHBIMH HABBIKAMU aHAJN3a SBJICHU, MPOIECCOB, He-
JIOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHUPOBAHHBIE OTBETHI U MPUBOAUTH MPH-
MEpbI; HEAOCTATOYHO CBOOOAHBIM BJIaJICHUEM MOHOJIOTMUECKON PEUblo, JOTHYHO-
CTBIO M TIOCIIEIOBATEIBHOCThIO OTBeTa. JlomyckaeTcsi HeCKOJIbKO OIIMOOK B CO-
JIEp>)KaHUM OTBETA; HEYyMEHHWE MPUBECTU MPUMEP Pa3BUTHUSI CUTYALMH, MPOBECTH
CBSI3b C IPYTUMHM ACTIEKTaMU U3y4aeMoOU 00IacTH.

e 60-50 OamioB - OTBET, OOHAPYKMBAIOLIMN HE3HAHHUE MPOIIECCOB M3yuae-
MOW TpeaMeTHON 00JIaCTH, OTIUYAIOIIUNCS HETIIYOOKHM PAaCKPBITHEM TEMbl; He-
3HaHHWEM OCHOBHBIX BOMPOCOB TE€OpPUH, HEC(HOPMHUPOBAHHBIMU HABBIKAMH aHAIN3a
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SIBJICHUH, MPOIIECCOB; HEYMEHHUEM JaBaTh apryMEHTHUPOBAHHBIE OTBETHI, CIIa0BIM
BJIaZICHUEM MOHOJIOTMYECKOU PEUYBbI0, OTCYTCTBUEM JIOTUYHOCTH U IIOCIEA0BATENb-
HOCTU. JlOIyCKalOTCsl Cepbe3Hble OMIMOKM B COAEpPKAHUM OTBETA; HE3HAHUE CO-
BPEMEHHOM NPOOJIeMaTUKU U3yd4aeMoil 00s1acTy.

22



[Tpunoxenue 2

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

Gbez[epaﬂbHoe rocyaapCTBEHHOC aBTOHOMHOC 06pa30BaTGJ'II)HOC YUpPCKACHUC BBICIICTO 06pa30BaHI/I$I
«/{aabHeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(IBDY)

NHKEHEPHAS HIKOJIA

®OH/JI OHEHOYHbLIX CPEJICTB
0 AUCHUILINHE « XHUMU»

Hanpagiienue noaroroBku 21.05.04 «I"'opHoe nesio»
cnenuanuzanus «OTKpbITbIE TOPHBIE padOTHI»
dopMa NOATOTOBKH OYHAaA

BaaguBocTok
2015
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IHacmopr ®oHAA OLIEHOYHBIX CPEICTB

AUCHHUIIJINHDBbI «XuMuD»

Koa u popmy.in-
POBKa KOMIIETEH-

Jrtansl GOPMUPOBAHHUA KOMIIETEHIMH

10701
KJIaCCU(PUKAIIMIO XUMHYECKUX JIEMEHTOB, BEIIECTB U COCIH-
HCHHI;
OIIK- 4 BHJIbl XUMHYECKOM CBSI3M B PA3JIMYHBIX THUIIAX COCAUHEHUI;
TFOTOBHOCTSH C 3HAeT TEOPETUYECKUE OCHOBBI CTPOCHHUS BEILIECTBA;
€CTECTBEHHOHAYIHBIX OCHOBHbBIC XUMHUUYECKHE 3aKOHBI U MOHSTHS,
MO3UIIMH OLICHUBATh OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX PEaK-
CTPOCHHUC, UK U (PU3UKO-XUMHUYECKUX MPOIECCOB
XUMHYCCKHM U
N HCIIOJIb30BAaTh OCHOBHBIE 3JIEMEHTAPHBIE METObI XUMHUYE-
MUHEpPaJIbHBIN COCTaB ..
N CKOI'0 MCCJICIOBAaHUS BEIICCTB U COCAUHCHMIA,
3eMHOM KOPBHI, )
COCTaBJISITh U PEIIATh XUMUYECKUE YPABHEHUS;
MOP(OJIOTHIECKUE
MIPOBOMTH U3MEPEHUS, 00padaThIBaTh U MPEACTABIIATE Pe-
OCOOCHHOCTH | i
ymeeT 3yJlbTaThI;
TeHETUYCCKHUE THUIIBI
. co0r0aTh MEPBI OE30MACHOCTH MPHU PadOTE C XUMUICCKUMU
MECTOPOKIACHUI .
peaKTUBaMHu;
TBEPABIX MOJIE3HBIX
KCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUC-
HCKOIIAeMBIX TIPH .
[UTIIAH B TPO(ECCHOHAIBHON JIeATEIbHOCTH.
pelIeHnH 3a1a4 1o
PAIOHATEHOMY H HaBBbIKaMH IPUMEHEHUS 3aKOHOB XUMUHU IS PEIICHUS TTpaK-
KOMILTEKCHOMY THYCCKHUX 3a]1ad;
OCBOEHHIO OCHOBHBIMH NpUEMaMH 00pabOTKH SKCIIEPUMEHTATBEHBIX
BJIagceT :
r€0peCypPCHOIO a AQHHBIX,

MOTEHIIMaja HeJp

METOJIaMH BBIITOJHEHUS YJIEMEHTAPHBIX Ta00PaTOPHBIX (PH-
3UKO-XMMHUYECKUX UCCIIEe0OBaHUM B 00s1acTu mipodeccuo-
HAJIBHOU J1eATEIHHOCTH.

KoHTposib mocTHKEHHUS 1IeNEN Kypca

No KonTtponupyemslie pa3aeisl / TeMb Komp! u aTanst O1ieHOYHBIE CPEICTRA
n/m UCIIAIUINHBI (dhopMupoBaHus TEKYIIUN MIPOMEXKYTOUHAS
KOMITETeHITUI KOHTPOJIb aTTecTauus
1 Crpoenue BemectBa. KBaHTOBO- OIIK-4 | 3Haer YO-1, CobecenoBaHue.
MEXaHUYECKUU MMOIXO0T K ymeer I1P-6 Bomnpocs! k
OIMCAHHUIO CTPOSHHUS BEIIECTBA BJIaJIeeT 3a4eTy.
2 | 3aKOHOMEPHOCTH MPOTEKAHUS OIIK-4 | 3Haer YO-1, CobecenoBanue.
XUMUYECKUX IPOLECCOB yMeeT I1P-6 Bompocsr k
BJIAJEET 3a4CTy.
3 | PactBopsI U Ipyrue qucnepcHsie OIIK-4 | 3mHaer YO-1, ColecenoBanue.
CUCTEMEI yMeeT I1P-6 Bompocs! k
BJIAJEET 3a4€Ty.
4 DNEeKTPOXUMHUIECKHE CHCTEMBI 1 OIIK-4 | 3maer YO-1, CobecenoBanue.
MPOLIECCHI yMeeT I1P-6 Bompocs! k
BJIaJ€eT 3a4eTy.
5 | Baxneiimme KOHCTPYKIOHHbIE OIIK-4 | 3mHaer YO-1, ColecenoBanue.
MaTepHuabl, IX CBOHCTBA, yMeeT I1P-6 Bormpocs! k
MoJTy4eHue, MPUMEHEHNE BJIaIeeT 3a4eTy.
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HIkana oueHuBaHus YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIMI

Kon
u (bOpMyJ'II/IpOBKa DTanel (l)OpMI/IpOBaHI/IH KOMIICTCHIINMH KpUuTepmuun IIoKa3aTeJin
KOMIICTCHIIH
KJIacCH(UKAINIO XUMUYe- [3nanue Kiaccu(uka- |CnocoOHOCTh MCHIOIb-
CKHUX 3JIEMEHTOB, BEIIECTB |[IUU XUMUYECKUX 30BaTh B CBOEH MPO-
M COEIUHEHMIA; DJIEMEHTOB, BEIECTB (eccronabHOI 1es-
BHUJIBI XMMHYECKOI CBSI3U B|U COeAMHEHHUIA, BUioB | C/TPHOCTH SHAHIA
Pa3IMYHBIX TUIAX COSIU- (XUMHYECKOMH CBSI3H B KIacCHpUKALIK XH-
HEeHHil; pasnmMuHEIX THmax |V TCCKUX SJIEMCEH-
TEOpETHUECKHE OCHOBBI  |COEIMHEHHIT; Teope- | OB BEMCCTB H €O
CTPOCHHSI BELIECTBA; THYECKHUX OCHOB CAMHCHUU, BHJ0B
OCHOBHbIC XHMHYECKHE  |CTPOGHHS BelecTsa; | AMAICCKOM CBI3H B
3HAeT 3aKOHBI ¥ IOHSATHS; OCHOBHBIX XHMuye-  |[PA3THIHBIX THIAX
(MOPOTOBBIH |0CcHOBHBIE 3aKOHOMEPHO-  [CKHX 3aKOHOB M mo-  |©OCAMHCHHIL, Teope-
YPOBEHb) |1y poTeKaHMs XUMUYE- |HATHIA, OCHOBHBIX THICCKHUX OCHOB
OIlK- 4 CKHX peakiuil u (PU3UKO- |3aKOHOMEPHOCTEH CTPOCHITH BCIICCTBA,
TOTOBHOCTH C XUMHUYCCKUX MPOLECCOB  (MPOTCKAHUS XUMHYC- OCHOBHBIX XHUMHHC-
€CTEeCTBEHHOHA- CKHX peakiuii u du- |CKUX 3aKOHOB 1 110-
YYHBIX MO3ULHH spKo-xuMpueckux | M, OCHOBHBIX
OLICHUBATB CTPO- MpOIECCOB 3aKOHOMEPHOCTEH
cHUE, XUMHUYeE- MPOTEKAHUS XMMHUYe-
CKUH U MUHE- CKHX peakuuii u ¢pu-
paJIbHBIH COCTAB 3UKO-XUMHUYECKUX
3€MHOU KOpBI, IIpOLECCOB
Mopotoruye- HCII0JIb30BATh OCHOBHBIE | YMeHHe UCII0Ib30BaTh|CoCOOHOCTh UCIIOIIb-
CKME OCOBEHHO- JNIEMEHTapHBIC METO/IBI  |OCHOBHBIE DJIEMEH-  [30BaTh OCHOBHBIE
R — XUMHYECKOTO MCCIIE/IOBA- |TapHBIC METO/IbI XU-  [3JIEMEHTapHBIC METO-
CKHeE THIIEL ME- HHS BEIIECTB U COSIMHE- |MHUYECKOTO MCCIEIO- |Ibl XUMHYECKOTO HC-
CTOpOsK/IEHMil HHH; BAHML BELICCTB H CO- |CIIC/IOBAHS BELLICCTB
TBEpHBIX T10JIE3- COCTaBJIATh U pelaTh XU- |CAUHEHHH; COCTaB-  |M COSANHEHUIA;
HBIX MCKOMAe- MHYECKUE YPaBHEHHS; JSITh M PEIIaTh XUMH- |COCTABIISTh M PEIIaTh
MBIX TIpH pelle- NPOBOJUTH U3MEPEHHS,  |UECKHE YPAaBHEHUS; |XUMHYECKHE ypaBHE-
HUY 337124 110 00pabaThIBaTh U Mpe.- NPOBOJUTH U3MEPEe-  |[HUS; TPOBOIMTH U3-
pALMOHATILHOMY |YMEeT CTaBJIATh PE3yJIbTAThI; HUS, 00padaThIBaTh M [MEpEHHUsI, 00padaThI-
¥ KOMIUIGKCHOMY (HPVOI[BI/IHy- co0moIaTh Mephl 6e3- MPeCTaBIIsITh pe- BaTh U NPEJICTABIISATh
OCBOGHMIO re-  |TP1H) OIIACHOCTH NPH paboTe C  (3yJIbTAThI; COOIIOATH |Pe3yIbTaThl; COOIIO-
OPECYPCHOTO XMUMHUUYSCKHMH PEaKTHBa- [Mephl 0€30MaCHOCTH |JaTh MEpbI Oe30mac-
TIOTeHIMaIa MH; npu paboTe ¢ XMMHU- |HOCTH TIPH paboTe ¢
HeJp UCIIOJIb30BaTh OCHOBHBIC |4ECKHMH PEaKTHBA- [XUMHYECKUMH PeaK-
3aKOHbI €CTECTBEHHOHA-  [MH; UCIIOJIb30BaTh  |THBAMH; UCIIOIB30-
YUYHBIX TUCIHUILIMH B [IPO- (OCHOBHBIC 3aKOHBI  |BaTh OCHOBHBIC 3aKO-
(beccHOHaTBbHOM [IesITelb- |€CTECTBEHHOHAYYHBIX [HbI €CTECTBEHHOHA-
HOCTH. JUCUUIUIMH B IPO-  |YYHBIX AUCHIUIUIMH B
(heccHoHANBHOM Jies- (mpodecCHoHATEHON
TEILHOCTH. JICSTSIILHOCTH.
HaBbIKAMU ITPUMEHEHUSI  |Buanerne HaBbIKaMH  |CrioCOGHOCTD TIPHME-
3aKOHOB XMMUH JIUISl pe-  [IPUMEHEHUSI 3aKOHOB [HSTh 3aKOHBI XUMUH
BIIAJIEET HICHHS TIPAKTUYECKHX 3a- |XUMHH [UISl PEIICHUS |JJIsl PeLICHHS TpaK-
(BeICOKMH) |mauy; MPaKTUYECKUX 3aJa49; | THIECKHUX 33]1aY;

OCHOBHBIMH TIPUEMaMH
00pabOTKM SKCIICPUMEH-

OCHOBHBIMH TIpHEMa-
MH 00pabOTKH JKCIIe-

MOJIb30BATHCS OCHOB-
HBIMH [TPHEMaMH 00-
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TaJIbHBIX JAHHBIX; PUMCHTAJIBHBIX OaH- pa6OTKI/I OKCIICpU-
MCTOJaMU BBITIOJIHCHUA HBIX; MCTOJaMH BbI- |MCHTAQJIBbHBIX JAHHBIX;

AJICMEHTAPHBIX JIA0Opa-  |IOJIHCHUS 3JIEMEH-  |METOJ/IaMU BBIMOJIHE-
TOPHBIX (YU3UKO- TapHBIX Ja00paTop- |HUS JIEMEHTAPHBIX
XUMHUYECKHUX UCCIICIOBA- |HBIX (PU3UKO- J1abopaTOPHEIX (HH3H-

HUH B 0051aCTH MPo(heccu- |XUMUIECKHX HCCTe- |KO-XMMHUYECKUX UC-
OHAJILHOM JICSITEILHOCTH. |IOBaHUI B 00JaCTH  |CJIeZIOBaHUH B 00J1a-
Mpo(heCCUOHATIBHON  |CTH MPO(ECCHOHAIb-
JIeSITEIbHOCTH. HOW JesITeNFHOCTH.

MeToanueckue peKoMeHIaluu, ONpeaessiioniue Npoueaypbl OlleHUBAHUSA
pe3yJIbTATOB OCBOEHMS JUCHMILIHHBI

Tekymasi arrecTalusl CTyJeHTOB. TeKylllas aTTecTalus CTYJICHTOB MO JUCIIH-
IIMHE «XHUMHS» TTPOBOJUTCS B COOTBETCTBUU C JIOKAJLHBIMA HOPMAaTUBHBIMHU aKTa-
mu JIBOVY u sBisieTcst o0s3aTEIbHOM.

Tekymas arrectamus M0 AUCIUIIIMHE «XUMUS» MPOBOAUTCS B (PopMe KOH-
TPOJIBHBIX MEPOTPUATHH 3aITUTHI MMPAKTHIECKON padOThI, U TIPOMEKYTOUHOTO TECTH-
POBaHMS IO OICHWBAHUIO (DAKTUUCCKUX PE3yIhbTAaTOB OOYUCHHS CTYICHTOB M OCY-
LIECTBIISIETCS BEAYIUM MPENOAABATEIEM.

OOBeKkTamMu OIICHUBAHKS BBICTYTIAIOT:

e yyeOHas MUCIHUIUIMHA (aKTUBHOCTh HA 3aHATHSAX, CBOEBPEMEHHOCTH BBITIONHE-
HUS Pa3IMYHBIX BUJIOB 33JJaHUM, TOCEHIAEMOCTh BCEX BUJIOB 3aHATUM MO aTTECTYEMOM
JTUCLUTUIAHE).

OcyniecTBisieTcsl MyTeEM KOHTPOJIA MOCEHIAEMOCTH, MPOBEPKU KOHCIEKTOB W
TEeTpajicil MO0 MPAKTUUYECKUM 3aHSITUSM;

® CTENEHb YCBOCHUS TEOPETUUECKUX 3HAHUM.

Br100opouHbIi onpoc 10 TeMaM JIEKITMOHHBIX U MTPAKTHUYECKUX 3aHSITHI;

® YPOBEHb OBJAJCHUS MPAKTHUECCKUMH YMEHUSIMH M HaBBIKAMHU IO BCEM BUIaM
y4eOHOM paboTHI;

CobecenoBanne Ipyu MpUEME BBITIOJHEHHBIX MTPAKTUYECKUX U JIAOOPATOPHBIX 3a-
JIaHWUH;

® pe3yJIbTaThl CAMOCTOSITEILHON PaOOTHI.

Bonipocs a1 codecenoBanmsi

Pa3zjnen 1. ATOMHO-MOJIEKYJ/ISIPHOE YUYeHHe

1. OcHOBHBIE MOHATUS U 3aKOHBI XMMHUHU B CBETE aTOMHO-MOJEKYJISIPHOTO y4e-
HUSL.

2. OCHOBHBIE KJIACCHI XMMUYECKUX COCIMHEHHUA M TEeHETHUYECKas CBS3b MEXKITY
HUMHU.

3. 3aKoH 3KBHUBaJICHTOB. MOJIIpHBIE MacChl U MOJIIpHbIE 00BEMBI PKBUBAJICH-
TOB.
Pa3znen 2
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1.

Hctopusa pa3BuTHd MNOpPENCTaBIEHUHM O CTpoeHMH aroma. KsaHTOBO-

MCXAaHHUYCCKHUC IIPCACTABIICHUA O CTPOCHHUH aTOMa.

2.

o 0k w

W e

[lepuoguyeckne 3aKOHOMEPHOCTH B CTPYKTYpE aTOMOB M HW3MEHEHUHU
CBOMCTB aTtoMoOB. llepuomnueckuid 3ak0oH UM mepuoandeckas cucrema JI.1.
Menpeneena.

XapaKTepUCTHUKA 3JIEMEHTA I10 €r0 MOJOKEHUIO B IEPUOANYECKON CUCTEME.
OcHOBHBIE BUJIbI U XaPAKTEPUCTUKH XUMUYECKON CBSI3HU.

Ocobennoctu Metoja BalieHTHBIX cBsizeld (MBC)

MeXMOJEKyYJIIpHbIE B3aUMOICHCTBUS

Pa3znes 3. 3akoHOMEpPHOCTH IPOTEKAHUS NIPOLIECCOB

OcHOBHBIE TEpMOJMHAMUYECKHE (PYHKIIUM COCTOSIHUSI CUCTEMBI: 0003Haue-
HUE, PU3NYECKHUI CMBICI, CLIOCOOBI pacyera.

OCHOBHBIE 3aKOHBI TEPMOJAMHAMUKU: (DOPMYITUPOBKU, MATEMATUUECKHUE BbI-
paXXeHUsl, MPUMEHEHHUE K Pa3TMYHBIM CUCTEMaM.

Kputepun caMonmpou3BOJLHOTO MPOTEKAHUSI MPOIIECCOB B PA3IUYHBIX CH-
CTEMaX.

Xumuyeckass KuHeTruKa. [IoHATHE CKOPOCTH XMMHUYECKON peaknuu. Pakro-
PBl, BIUSIONIME HA CKOPOCTh TOMOTE€HHBIX U I€TEPOT€HHBIX MPOLECCOB. 3a-
KOH JeWCTBYIOIMX Macc, npaBwio Baut-I'odda, ypaBHenue Appenuyca.
Karanus.

Xumudeckoe paBHoBecue. KuHeTH4eckoe U TEPMOJAMHAMUYECKOE YCIOBUS
paBHOBecHUs. BuIbl KOHCTAaHT PaBHOBECHS W B3aMMOCBS3b MEXKIY HHUMH.
Tepmonunamuueckoe obocHoBanue npuniuna Jle-lllarense.

Pa3znen 4. XuMuveckne cucTeMbl

Knaccuduxaius pacTBopoB.

OCHOBHBIE XapaKTEpPUCTUKH U CBOMCTBA PACTBOPOB HEAJIEKTPOIUTOB.
OCHOBHBIE XapaKTEPUCTUKHU U CBOKMCTBA PACTBOPOB AJIEKTPOJUTOB.
JucniepcHble cUCTEMBI (KOJITTIOMAHBIE PACTBOPHI)

Paznen 5. DaekTpoxuMmuyecKkue CUHCTEMBI

XHUMUYECKHE UCTOUYHUKHU TOKA: TAIIbBAHUYECKUE DJIEMEHTHI, aKKYMYJISITOPBI,
TOILIMBHBIC OaTapew.

[Ipornecc 3meKTpoaU3a, MOCIEI0BATEIBHOCTh ANEKTPOAHBIX PEAKIUN, DIICK-
TPOJIM3 PACTBOPOB U PACILIABOB.

Buapl KOppOo3UOHHBIX MPOLIECCOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

Kpurepum ouenkmu:
OmauuHo BBICTABIISIETCA CTYJEHTY, €CJIM OH C JOCTaTOYHOM IMOJIHOTOM H3Ja-

raeT COOTBETCTBYIOIIYIO TEMY; JaeT MpaBUIbHbIE (HOPMYITHUPOBKU, TOUHBIE OIpe-

ACJICHUA W IOHATHA TCPMHUHOB, MOKCT 000CHOBAThH CBOM OTBCT, IIPUBCCTH Heo0Xxo0-
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JUMBbIE IPUMEPBI; MPABUJIBHO OTBEYAET HA JOIMOJHHUTENIBHBIE BOIIPOCHI MTPENO/1aBa-
TEJIsl, UMEIOIIKE 1IEJIbI0 BBIACHUTH CTENEHb MOHUMAHUS CTYJICHTOM JIAaHHOT'O MaTe-
puana;

Xopowio ecny TpU U3JIOKEHUU OBUTM JOMYyIIEHBI 1-2 HECyIIEeCTBEHHbIE
OLIMOKHU, KOTOPHIE OH HCIPABIIAET MOCIE 3aMEUaHHs MpernojaBareis; JaeT mpa-
BUJIbHBIE (DOPMYIHUPOBKH, TOYHBIC OMPEACNICHUS U TOHATHUS TEPMHHOB;, MOXKET
000CHOBAaTh CBOW OTBET, MPUBECTH HEOOXOIMMBbIE TPUMEPHI; TPABUIBHO OTBEYAET
Ha JIONOJIHUTEIbHBIE BOIPOCHI MPENOAABATENS], UMEIOIINE LENbI0 BBIICHUTh CTE-
NeHb MOHUMAaHUs CTYIEHTOM JaHHOTO MaTepuana;

Yooenemsopumenvro eciu: npu U3N0KEHUH ObLIa JommylieHa |1 cyliecTBeH-
Has OIMOKA; CTYACHT 3HAET U IOHUMAET OCHOBHBIE MOJOXKEHUS JaHHON TEMBbI, HO
JOMYCKAaeT HETOYHOCTH B (POPMYJIIMPOBKE MOHSITHI; U3JaraeT MaTepual Hel1ocTa-
TOYHO JIOTUYHO U TMOCJENI0BATENbHO; 3aTPYAHIETCS IPU OTBETaX HAa BOIPOCHI Ipe-
M0/1aBaTes;

Heyoosenemseopumenbro €clii TpHU MU3JIOKEHUH OBLIM JOMYILIEHbI CYIIEe-
CTBEHHbIE OLIMOKY (B TOM YHCJIE U MATEMAaTUYECKHUE) WIH CTYI€HT AEMOHCTPUPYET
IIOJIHOE HE3HAHHWE JAaHHOT'O MaTepHala.

IIpome:xxyTouHasi arrecTauusi CTyAeHTOB. [[poMexxyTouHas arrectauus CTy-
JICHTOB T10 JUCITUIIINHE «XHMHS» TPOBOJNUTCS B COOTBETCTBHH C JIOKAJILHBIMHA HOP-
MaTUBHBIMU akTamu JIBDY u sBisieTcst 00513aTeTbHOM.

B kadecTBe MpOMEKYTOUHOTO KOHTPOJS MO JUCHMIUIMHE MPETYCMOTPEH 3K3a-
MEH, KOTOPBIA TIPOBOAMTCS B yCTHOM (hopme (YCTHBIN ompoc B (popMe OTBETOB Ha
BOITPOCHI K3aMCHAITMOHHBIX OUJICTOB).

Ornenka Kputepuit Onucanne KpuTepust
OTiaraHO 100-85 OTBeT MOKa3bIBAET MPOYHBIC 3HAHUSI OCHOBHBIX MPOIIECCOB
(3aureHo) OaioB M3ydaeMoil IpeIMETHON 00JIacTH, OTIINYAeTCs TTyOUHON 1

TIOJTHOTOM PaCKPBITUSI TEMBI; BIaJCHUE TEPMUHOIOTUIECKAM
anmnapaTrom; yMeHHe OObSICHSITh CYyITHOCTD, SIBIICHHM, TPOIIEC-
COB, COOBITHH, ZIeTaTh BEIBOJIBI 1 000OIIEHYS, 1aBaTh apry-
MEHTHUPOBaHHBIE OTBETHI, IPUBOIUTH IPUMEPHL; CBOOOAHOE
BJIaJICHHE MOHOJIOTHYECKOW PeUblo, JIOTUYHOCTh M HOCIIe[0Ba-
TEJLHOCTH OTBETA; YMEHHE MPUBOANUTE IIPUMEPHI COBPEMEH-
HBIX ITPO0JIeM U3yyaeMoil 001acTH.

Xoporo 85-76 OtBer, 00HaPYKMBAIOIINI POYHBIE 3HAHHUSI OCHOBHBIX IIPO-
(3auTeHo) batoB IIECCOB U3y9IaeMOU MPEAMETHON 00JIacTH, OTIMYASTCS TITyOn-
HOU ¥ MOJTHOTOM PacKpBITUS TEMBI; BIaJCHNUE TEPMUHOJIOTU-
YEeCKHUM ariapaToM; YMEHHE OOBSACHSITH CYIIHOCTD, SBJICHUH,
MIPOIIECCOB, COOBITHH, /IeTaTh BHIBOJLI U 0000IICHUS, JaBaTh
apryMEHTHPOBAHHBIE OTBETHI, IPHBOIUTH MPUMEPHI; CBOOO/I-
HOE BJIaJICHUE MOHOJIOTUYECKON PEUbl0, JIOTHYHOCTh U MOCIIEe-
JIOBaTeNILHOCTH OTBeTa. JlomyckaeTcst 0JlHa - JIBE HETOYHOCTH

B OTBETE.
Y 1OBIETBOPUTETHHO 75-61 OneHunBaeTcs OTBET, CBUAETENBCTBYIOIINI B OCHOBHOM O 3Ha-
(3auTeHo) Oamn HUH MPOILIECCOB N3y4aeMOU MpeAMETHON 00JI1acTH, OTINYAL0-

TITUICST HEAOCTATOYHOM TITyOWHOM W IMOJTHOTOM paCKPBITH
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TEMBbI; 3HAaHHEM OCHOBHBIX BOIIPOCOB TEOPHUH; clabo chopmu-
POBaHHBIMH HaBBIKAMH aHAJIN3a SIBJICHUM, IPOLIECCOB, HENO-
CTaTOYHBIM YMEHHEM J1aBaTh apryMEHTHPOBAHHBIE OTBETHI U
MPUBOJUTH MIPUMEPHL; HETOCTATOYHO CBOOOTHBIM BllaIcCHHEM
MOHOJIOTHYECKON PeUbl0, IOTHYHOCTHIO U TIOCIIEA0BATEIbHO-
CThIO OTBeTa. JlomycKaeTcs HECKOJIBKO OIINOOK B COEpIKa-
HUU OTBETa; HEYMEHHE IPUBECTHU MPUMEP PA3BUTHSI CUTYa-
[IUH, IPOBECTH CBS3b C IPYTUMH ACIIEKTaMHU H3ydaeMoi 00ma-
CTH.

HeynosierBoputenbHO 60-50 OTBet, 0OHAPYKUBAIOIINN HE3HAHHUE MIPOIIECCOB U3y4aeMO

(ne3aureHo) OamnoB MpeaMETHON 00J1acTH, OTINYAIOIINIACS HErTyOOKHUM pacKphl-
THEM TeMbl; HE3HAHNEM OCHOBHBIX BOIIPOCOB TEOPUH, HE-
c(OpMUPOBAHHBIMHU HaBBIKAMH aHAJM3a SBJICHUH, IPOIIECCOB;
HEYMEHHEM JIaBaTh apryMEHTHPOBAHHBIC OTBETHI, CIIa0BIM
BJIaJICHHEM MOHOJIOTMYECKON PeUbi0, OTCYTCTBHEM JIOTUYHO-
CTH | TIOCJIEIOBATEIBHOCTH. JIOIMyCKaroTCs cephe3HbIe OMM0-
K{ B COJICpP’KaHUU OTBETA; HE3HAHNUE COBPEMEHHOM IpodieMa-
THUKH M3y4aeMoi 00J1acTH.

OneHovHbIe cpeacrea aJist HpOMeH(yTOqHOﬁ arTrecranmmn
HpOMe}KYTO‘IHaSI aTTcCTalu:Ag IIPOU3BOIUTCA B q)opMe 3a4CTa.

Bonpocwt k 3auemy

1. Ilpenmer u3zyuyenns xumuu. CBsA3p ¢ OAPYTMMHM HayKaMmH. Poiib TOCTHKEHUI
XUMHH B HAPOJTHOM XO3SMCTBE.

2. ATOMHO-MOJIEKYJISIDPHOE YYEHHE HAa COBPEMEHHOM Jtamne. KonnmdecTBeHHbIE
COOTHOIIICHHS] B XMMUU. 3aKOH COXPAHEHMs] MaTEepUH Kak (pyHIaMEHTaIbHBIN 3a-
KOH €CTECTBO3HaHHUs. 3aKOH YKBHBAJICHTOB.

3. BemecTBo, Kak OCHOBHasi XuMuieckas cucrema. Kinaccuduxanus BemecTs.

4. CTpyKTypHBIE YPOBHHM OpraHM3allMM BEUIECTB. J[MCKPETHOCTh W HEMPEPHIB-
HOCTb B IIPUPOJE.

5. KBaHTOBO-MEXaHMUeCKas MoJIeNb aToMa. KopIyCKyJIspHO-BOJIHOBOM AyaJIU3M.

6. 3anonnenue AO snektponamu. [Tpunnun [laymu. I[Ipasuno Xynna. [IpuHnun
HAaMMEHBbIIEH SHEPTUU. DIEKTPOHHAS EMKOCTh SJHEPTeTUYECKUX YPOBHEM.

7. llepuoanueckuit 3axoH JI.1. Menneneesa, ero ¢pusndeckoe obocHoBanue. [1e-
PUOIUYHOCTH KaK (PyH/IaMEHTAIIbHOE CBOMCTBO MAaTEPUHU.

8. KoBaneHntHas cBs3b ¢ mo3unuii Metrojga BC. HampaBiaeHHOCTh M Hachlllae-
MOCTb KOBaJ€HTHOM cBsi3u. ['mOpuauzanus. ['eometpus monekyn, M3zomopdusm.
[Tonmumopduzm.

9. HagMonexkynspHblii YPOBEHb OPraHU3allid BELIECTBA. THIBI MEXMOIEKYISAP-
HBIX B3aUMOJICMCTBUM.
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10. YpoBerb MakpogopM B CTPYKTYpHON OpraHW3aIMH BEIIeCTBA. |HITBI KPHU-
CTAJUIMYECKUX PEIIETOK, UX CPAaBHUTEIbHASA XapaKTEPUCTUKA.

11. Xumuueckass TepMoIUHAMUKA. Te€pMOJMHAMUYECKHE CUCTEMBI, MPOLECCHI,
napameTpbl. OYHKIIUU COCTOSIHUS, UX (PU3UYECKHUN CMBICI, Pa3MEpPHOCTh U TOpSI-
JIOK M3MEHEHHS B XUMUYECKHUX Tpolieccax 1 (ha30BbIX Mepexoiax.

12. 3akoHbI TEpMOXUMUH, KaK caeacTBue | Hayana tepmoanHamMuky. VX ucmomnb-
30BAHHME B XUMHH.

13. TepmoaHAMUYECKUN U CTATUCTUYECKUM NOAXOJ K TPAKTOBKE MOHATHUS “IH-
Tponusi”. BepoATHOCTh Kak aTpuOyT CIOXKHBIX cucTeM. O COOTHOIIEHUH MOpPsIKa
u Oecrnopsijika B IPUPO/IE.

14. YcnoBusi camMONIpOM3BOIBHOIO MPOTEKAaHUSI XUMHUYECKUX peakuui. M3mene-
HUEe cBOOOHOM 3Heprun ['nbOca kak Mepa XMMHUYECKOTO CPOJICTBA.

15. Ckopoctp xuMHuuecKuX peakuui. PakTopbl, BIMSAIOMKAE HAa CKOPOCTh. Oc-
HOBHBIE 3aBUCHUMOCTH, UX MATEMAaTHYECKOE BBIPAXKECHHE

16. DHeprus aktuBanuu, ee poib. IIoHATHE aKTUBUPOBAHHOTO KOMIUIEKCA. DHEP-
TeTUYECKUE THArPaMMBI.

17. YcnoBus xumudeckoro paBHoBecus. KoHCTaHTa XMMHYECKOIO PaBHOBECHS,
ee pusnueckuii cMpici. CriocoObl CMEIIEHNS PAaBHOBECHSL.

18. PactBoprl. Knaccudukanus pactBopoB. CiocoObl BhIpaKEHUsI COCTaBa pac-
TBOpOB. TepMOAMHAMUKA ITPOLIECCA PACTBOPEHUS.

19. KomnmmratuBHbele CBOWCTBAa pacTBOpPOB. lCmosb30BaHHWE KOJUITMTAaTUBHBIX
CBOMCTB B TEXHOJIOTUSX.

20. DnexTpoauTHYecKas JAucconuanus, ee npuurHbl. CUibHBIC U clIadble dJIeK-
TpPOJIMTHI. 3aKOH pa3BeneHus OcTBanpia. BinsHuEe OTHOMMEHHBIX UM pa3HOWMEH-
HBIX NOHOB Ha CTENEHb IUCCOLUALUU.

21. Dnextponutryeckas auccounanus Boapel. MlonHoe npousBenenue Boabl. Bo-
JOpOJIHBIN TToKa3aTensb cpeanl PH. M3mepenue pH.

22. I'mpponus. CteneHb U KOHCTaHTa ruaposn3a. [lonaBnenue u ycuneHue ruj-
ponm3sa.

23. Ilonsartue o qucnepcHbIX cucremax. Kommouapl, pakTopsl, CTaOUIU3HUPYIOLIUE
KOJUIOMJHBIE cucTeMbl. Kotonasl B MPUPOJE U TEXHOJIOTMYECKUX CUCTEMAX.

24. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE MpoliecChl. BomopoaHas mikana MOTEH-
L{1AJIOB. Onpenenenue HaIpaBJICHUS POTEKAHUS OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX IPOLIECCOB.

25. Knaccudukanusi 3J€KTpOIOB MO MEXAHU3MY YCTaHOBJICHHS 3JEKTPOJIHOTO
noTeHuana. YpasHenue Hepucra.

26. XMUYECKHE UCTOUYHHUKU TOKA. Y CTPOMCTBO M MpUHIMI AehcTBUs. [IpuHIN-
MUaIbHOE Pa3Inyue U 00IIHe 3aKOHOMEpHOCTH. JlocTonHCcTBa U HepocTaTku. [lep-

CIICKTHUBBI MCIIOJIb30BAHUS.
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27. Dnextposms. [locnenoBareabHOCTh pa3psAAKAd HOHOB U MOJIEKYJ Ha AJIEKTPO-
nax. [IpumeHnenne anexrponausa. XeMOTPOHHKA.

28. Koppo3sust MeTaioB, kiaccupukanus KOppO3UOHHBIX MporeccoB. KuneTnka
Y TEPMOJMHAMUKA KOPPO3HUH.

29. OCHOBHbBIE NPUHIUIBI 3aUUTHl METAIOB OT KOppo3uu. WMHTHOUTOPHI
HecoBmecTnMocTh MaTEPUAIOB B KOHCTPYKIUSAX.

Tunosblie 3alaHUA K 3a4€Ty

1. KnaccuduimpoBatb XuMUYECKUE COCAUHEHHUS.

2. OnpenensaTe COCTaB aroMa, €ro CTPOEHUE, BIMSHUE IEKTPOHHOU CTPYKTYpBI
aTOMOB Ha KMCJIOTHO-OCHOBHBIE M OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHBIE CBOKCTBA.
3. OnuceIBaTh CTPOEHUE U CBOMCTBA MOJIEKYJI 110 TUITY XUMHUYECKUX CBA3EH.

4. Onpenensite BUABI MEXMOJICKYJISIPHOTO B3aUMOICHCTBHS.

5. OnuceIBaTh pa3IMyHbIe TUIbI XUMHUYECKUX CUCTEM, UX BKHEWILINE XapaKTepH-
CTUKHU U CBOMCTBA.

6. Mcnonp30BaTh TEPMOJIMHAMUYECKUM U KUHETUYECKUI METO/BI I OLIEHKH BO3-
MO’KHOCTH IIPOTEKaHUsl, HAIIPABJICHUS U YCJIOBUN MPOTEKAHUSI XUMUYECKUX U (HU-
3UKO-XUMHUYECKUX MPOLIECCOB.

7. Onpenenstb Ka4eCTBEHHbIE M KOJIMYECTBEHHBIE XApaKTEPUCTUKU PACTBOPOB U
poleccoB (TUapaTalu, JUCCOLMAINI, THAPOJIN3a, OCAKIACHHS, KOMILIEKCOO0Opa-
30BaHMSI, KOJIJIOUI000pa30BaHMUS ).

8. O0BsicHATH pabOTy XMMHUUYECKUX MCTOYHUKOB TOKa, paccuuthiBaTh IJC; 060cC-
HOBBIBATh BHIOOP MPOIECCOB, UAYIIHUX HA 3JIEKTPOJAX MPH AIEKTPOJIU3E C YUETOM
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX IOTEHLIUAJIOB.

9. laBaTh XapaKTEPUCTUKY MPOLIECCOB KOPPO3UHU PA3INYHBIX METAJUIMYECKUX CH-
CTEM B YCJIOBUAX PA3INYHOMN AETOJSIPU3ALIAH.
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