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Pabowas mporpamma cocTaBieHa B COOTBETCTBHH C TpeOOBaHUSAMH (enepaibHOr0 ToCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIApTa BBICIIErO OOpa30BaHUs, YTBEPXKICHHOTO MpHKa3oM MHHHUCTEpPCTBA
obpa3zoBanns u Hayku PO ot 17.10.2016 1. Ne 1298

Pabouas mporpamMma obcyxieHa Ha 3acefaHuM Kadeapbl TOPHOTO Jella M KOMILIEKCHOTO OCBOCHHS
reopecypcoB, mpotokoi Ne 13 ot 05 uroms 2017 r.

3aseodyrowuii kagpeopou B.H. Maxummia

Cocmasumens: nouent JI.B. MunaeBckas

OO6opoTHas cTopoHa TUTYJbHOrO Jiucta PITY /|

|. PaGouasi nporpamMMa nepecMoOTpeHa Ha 3acelaHuN Kadeapbl:

[IpoTokoma oT « » 20 r. Ne

3aBenyronuii kageapoit B.H. Makumma

I1. PaGouasi nporpaMmma nepecMoTpeHa Ha 3acefaHuu kKadeapsol:

IIpoToKkoI 0T « » 200 r. Ne

3aBeayromiuii kadeapoit / /
(moamuce) (M.0. damynms)

AHHOTaUMA AUCUMNAUHDBI «XUMuUa»

JucrunnHa « XuMus» pazpadoTaHa sl CTYJEHTOB, 00yUYarOIIUXCs 0
crienanbHocTH 21.05.04 T'opHOE nemno, no crennanuzanuu « Mapkieinaepckoe
JIETI0» ¥ BXOIUT B 0a30Byt0 4acTh bioka 1 Jlucturmmasl (MoTyin) yaeOHOTO

mana (b1.5.18).

OO6m1ast TPy 1I0€MKOCTh JUCHUIUIMHBI COCTABIIACT 3 3a4€THBIC €UHUITBI, 108
2



4acoB. YUeOHBIM IJIAHOM MPElyCMOTPEHBI JIEKIIMOHHbIE 3aHATHs 12 4acoB,
JabopaTopHBIE 3aHATHS 8§ 9aCOB U CAMOCTOSITENIbHAS paboTa ctyaeHTa 91 dac.
Jucnnmumnaa peanmsyercs Ha 1 kypce B 1, 2 cemecTpax. @opma KOHTPOIIS - 3a4eET.

Jucunminza « XuMush» JOTHYECKU CBSI3aHA C TUCLUIUIMHAMUA
«Maremartukay, «duzukay. JucuumirHa sBiseTcss 0a30BOM MO PsiAy BOIPOCOB
IIPU U3YYEHHUH TUCLUIUINH «be30MacHOCTh ) KU3HEAECSITENbHOCTI» U IPYTUX
JTUCHUTUINH NpoduibHO HanpaBieHHOCTU. CoaeprkaHre JUCITUTUTNHBI
COCTABJISIFOT YYEHHUS O CTPOEHUH BELECTBA U EPUOJIUYHOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHUM, HAITPABICHUH U CKOPOCTH XUMHYECKHUX
npoieccoB. M3yyaroTcs OCHOBHBIE 3aKOHBI IPUPOJIbI, B TOM YHUCIIE IEPUOIUYECKHM
3akoH /[.M1. MenaeneeBa; 3EKTPOHHOE CTPOCHHUE aTOMOB, IPUPOIA XUMUYECKON
CBSI3H, 3aKOHOMEPHOCTH, ONPEEISAIONIME B3aUMOCBS3b COCTAB - CTPYKTYpa -
CBOMCTBA BEIIECTB; JIEMEHThl XUMUYECKON TEPMOJUHAMUKN, TEPMOXUMHUYECKUE
3aKOHBI, YCIIOBUS IPOTEKAHUS PEAKIUI, SIIEMEHTh XUMUYECKOW KUHETHKH,
BOIIPOCHI 00pa30BaHus U YCTOWYMBOCTU AUCHEPCHBIX CHCTEM.

Heabio n3ydyeHus: AUCHUIIIMHBI SBJISIETCS: (DOPMUPOBAHUE Y CTYJIEHTOB
3HAHMM 0 3aKOHAX Pa3BUTHSI MATEPUATLHOTO MUPA, 0 XUMUYECKOU opme
JBUKEHUS MAaTEpPUH, O B3aUMOCBSI3M CTPOEHUS U CBOICTB BELIECTBA; OBJIAICHHE
HABBIKAMH M METOJIaMU IKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUI; PopMUpOBaHUE
€CTECTBEHHOHAYYHOTO MUPOBO33PEHUS, HABBIKOB IKOJIOTUYECKON IPaMOTHOCTHU U
CUCTEMHOTO BUEHUS OKPY’KAIOILIET0 MUPa; POpMUPOBAHUE YMEHUN JJIs1 pEeIICHUS
HAyYHO-TEXHUYECKHX 3a/1a4 B TPOPECCUOHATILHOMN JACSITEIBHOCTH U JJIS
CaMOCOBEPILIEHCTBOBAHUS CIIELUATUCTA.

3agaum QUCIUILINHEL:

1. M3yuyeHre KBaHTOBO-MEXAHUYECKOM TEOPUHU CTPOCHUS aTOMa MIPUMEHHUTENIBHO K
OMMCAHUIO XaPAKTEPUCTUK U CBOMCTB PA3IMYHBIX COCAMHEHUIA.

2. V3yuenue 3aKOHOMEPHOCTEN MPOTEKAHUS (PUHUKO - XUMUYECKUX MTPOLIECCOB.

3. HWcnonb3oBanue GyHIaMEHTAIBHBIX 3HAHUN O MIOBEJIEHUH MOJIEKYJISIPHBIX U
MOHHBIX PaCTBOPOB ISl PELIEHUS KaK HAYYHBIX, TAK U MIPAKTHYECKUX 33/1a4.

4. Hcnonn30BaHME OCHOBHBIX 3aKOHOB CCTCCTBCHHOHAYYHbBIX AOUCHOUILIMH B
3



HpO(i)GCCI/IOHaJILHOfI JACATCIBHOCTH, IMPUMCHCHUC METOJOB aHaJIi3a 141
MOJCIUPOBAHNA, TCOPCTUICCKOI'O U OKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA.
I[J'I}I YCIICHIHOI'O U3YyUYCHUA JUCHHUITIMHBI «XUMU» y O6yanOIHI/IXC$I JOJDKHBI

OBITH C(bOpMI/IpOBaHBI ciacayromue nMpeaABaprUTCIbHBIC KOMIICTCHITUH

* BJIaJCHUC HaBbIKaMH pa60TI>I C pa3JIMYHBIMHA NCTOYHHUKAMU I/IH(I)OpMaHI/II/I;

* 3HAHHUC OCHOB KYPCOB «XUMHUN» U «CDI/ISI/IKI/I», IMOJIYYCHHBIX Ha 0aze CpCI[HeI\/'I

IIKOJIBI.

B PE3YIbTAaTC U3YUCHUS HaHHOﬁ AUCHUIUINHBI Y 06yqa}0umxc;1 (bOpMI/IpyIOTCSI QJICMCHTHI

cienytomien oo1menpodeccnoHaTbHOM KOMIETEHITUH:

Kox u
¢popmyauposka Jransl popMUPOBaAHUSA KOMIIETEHIUH
KOMIIeTeHIIUH

KIacCU(UKALNI0 XUMHYECKUX JJIEMEHTOB, BEIIECTB U
COCIMHEHU;

OIIK- 4 BU/IbI XUMHUYECKON CBS3M B  Pa3iM4YHbIX THUIAX

OTOBHOCTB € 3Haer COCIMHCHHUIA;

eCTECTBEHHOHAYUHBI X TEOPETUYECKHE OCHOBBI CTPOCHHUSI BEILIECTBA;

O3ULIMIA OCHOBHBIE XUMUUECKHE 3aKOHBI 1 MIOHATHS;

OLICHHBATh CTPOCHHE, OCHOBHBIE 3aKOHOMEPHOCTM IIPOTEKAHHUS XUMHYECKHX

XHUMUAYECKHI 1 eaKuui 1 PU3NKO-XUMUYECKUX MTPOLIECCOB

MUHEPAILHBIM COCTAB MCIIOJIb30BaTh ~ OCHOBHBIE  3JIEMEHTApHBIE  METOJIbI

3EMHOM KODBI, XMMHYECKOTO UCCIIEJOBAHMSI BEILIECTB U COEAMHEHN;

MOpP(OJIOTHYECKUE COCTaBJISITh U pelIaTh XUMHUUECKHUE YPaBHEHUS;

0COOEHHOCTH U [POBOJIUTh H3MEpEHHUs, 00pabaThiBaTh M MPEICTABIATH

FEeHETUYECKUE TUIIBI  |YMeeT pe3yIIbTaTHI;

MECTOPOXKICHU I coOMroAaTh  Mepbl 6€30MacHOCTH MPH padboTe c

TBEPABIX MMOJIE3HBIX XUMHYECKUMU PEaKTUBaMU;

MCKOTIAEMBIX TPU MCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

pCHICHUHA 3aJ1a4 110 IMCLUIUIMH B IPO(ECCHOHAIBHON NeSITEIbHOCTH.

patoHajIbHOMY 1 HaBbIKAMU TPUMEHEHHUS 3aKOHOB XHWMHUHU JJIsl pelIeHUs

KOMITTICKCHOMY [TPaKTUYECKUX 3a7ay;

OCBOCHHIO OCHOBHBIMHM TpUe€MaMu 00pabOTKHU 3KCIEpUMEHTAIbHBIX

reopecypcHOro BIATCET [AHHEIX;

TIOTCHIMANA HENP METOJIaMU  BBITIOJIHEHUSI 3JIEMEHTAPHBIX JabOPAaTOPHBIX
(U3MKO-XUMHUECKUX  MCCIEeJOBaHMH B oOjactu
npodeccuoHabHOM e TEIbHOCTH.

Jlis hopMupoBaHus BhILIEYKa3aHHOW KOMIIETEHIIMU B paMKaX IUCIUIUIUHEI

«XUMU» MMPUMCHAIOTCA CIICAYIOIINUC METO/IbI AKTUBHOTO/ HHTCPAKTUBHOTO

oOy4eHws: mpoOIeMHast JISKIHs, THPOPMAITMOHHAS JICKIIUS C dJIeMEHTaMU
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BU3yaJIM3alluu, 6ecezxa C 3JICMCHTAaMHM BU3YyaJIU3allH, JICKIUA - 6606,[[3..

I. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOI YACTH
JUCHUATIIMHBI

HGKHI/IOHHBIC 3aHATHS 8 4acOB

Jlexknus 1. Ilpeomem uzyuenus xumuu. Amomapno-monekynapHoe yuenue
Ha CO8PEeMEHHOM Imane).

Hpez[MeT HN3Yy4YCHUA XUMUH, €€ CBA3b C APYTMMH AUCHUITIIIMHAMMU. ITonstue o
MaTCpuu W JIABHXCHHH, BCUICCTBC M IIOJIC. XUMHYECKHE CHUCTCMBI, IMPOLECCChI, UX
KJIaCCI/I(l)I/IKaHI/IH. CTCXHOMeTqu€CKH€ 3aKOHBI n ATOMHO-MOJICKYJISIPHBIC

MIPEICTABIICHUS B CBETE COBPEMEHHBIX TOCTHKEHUI HAYKU U Ppuiiocopuu.

Jlexkuus 2. Cmpoenue seuwgecmea. Keanmogo-mexanuueckuit no0xoo K
ORUCAHUIO CIMPOEHUA 8eU4eCHBa.

CoBpeMEHHBIE MPECTABIEHUS O CTPOCHUH aroMa. KBaHTOBO-MeXaHWUYECKas
MOJENb aToMa. B3auMOCBSI3b MEXIy CTPOECHHUEM ATOMOB AJIEMEHTOB U CBOMCTBAMU
npocThiX BemecTB. COBpEMEHHass TpaKTOBKa Iepuoauyeckoro 3akoHa J[.M.
Menneneena. [lepuonnuHocTs kak pyHIaMEHTaIbHOE CBOMCTBO MaTEPUH.

CoBpeMeHHbIE TEOpUM XHUMHYECKOM CBsI3U. YCIOBUS —0OOpa3oBaHUs
XUMHYECKOU CBA3U. KOoMyecTBEHHbIE XapaKTEPUCTUKU CBSI3H.

MeXMONEeKyJIIpHbIE B3aUMOACICTBUS. 3aBUCUMOCTh CBOMCTB COEIMHEHUH OT
XapakTepa CHJI MEXXMOJIEKYJIIPHOTO B3auMOJeUCTBUsI. KOMIUIEKCHBIE COEIMHEH NS,
UX POJIb B IPUPOJIE U UCKYCCTBEHHBIX CUCTEMAX.

YpoBenb  MakpodopM B CTPYKTYpHOH  OpraHu3allMd  BEIICCTBA.
Kpucranmnnueckue u amopdusie BeniectBa. CTEKI000pa3HOE COCTOSTHUE BEIIECTBA.
Kunkue xpucramibl. TUNbl KPUCTAIUIMYECKHX PEIIETOK, UX CBOWCTBA. 3OHHAs

TEOpHUsI KPUCTAIUIMYECKUX TeN. PeanbHblie kpuctaibl. 3oMepus U aioTpOIus.

Jlekums 3. 3akonomeprnocmu npomeKkanus XumMuuecKux npoyeccos.
DHepreTHKa npoieccoB. Guznyeckas CyuHoOCTh IHEPreTUIECKUX 3PPEKTOB.

IlepBbIii 3aKOH TEPMOAUHAMUKN U TEPMOXUMUYECKUE PACUETHI.



Bropoii m TpeTuil 3aKOH TEPMOAMHAMMKH, WX MCIOJB30BAHME ISl ONMMCAHUSA
XMMHUYECKUX  IpoueccoB U (a3oBbIX IepexoAoB. TepmoauHamMuueckas
YCTOMYUBOCTb.

Xnmuueckass knHeTrka. Kunerndyeckne napamerpsl. Y IPAaBICHHUE CIIOKHBIMA
XUMHUYECKUMU ITporeccaMy. MexaHu3M XUMUYECKUX PEAKIUH.

Xumuueckoe paBHoBecue. CMellleHne XUMHUYEeCKOro paBHoBecHs. da3oBbie

NepexXoabl 1 paBHOBECHUSI. ®da3oBrIc AuarpaMMabl.

Jlexkuusi 4. Pacmeopul u opyzue oucnepcHuvle Cucmemal.
OOuue TNOHATHUA O PAacTBOpAX W JAPYrHUX JucrepcHbIXx cucteMax. Cocras

pactBOpoB. TepMoanHamuka pactBopeHusa. Da3oBbie NPEBPAILICHUS B pACTBOPAX.
KoumnratuBHbie CBOMCTBA PACTBOPOB.

PactBopbl  anekTponuToB. KOJIMYECTBEHHOE ONMCAHWUE PABHOBECHUUA B
pacTBopax EeKTpoauToB. MOHOOOMEHHBIE peaKInu.

I'ereporennsie  mucnepcHble  cuctembl. Kommowabsl. YCTOWYMBOCTH U
pa3pylIeHuEe KOJUIOMIHBIX cucTeM. KommonaHaeie pacTBOpPBI B IPUPOAE U TEXHUKE.

HOBerHOCTHBIe SIBJICHHS. HOBerHOCTHO-aKTI/IBHbIe BCIICCTBA.

Jexyusa 5. Inekmpoxumuueckue cucmemsl U nPOUEcchol.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEaKlMM, WX  KiaccuduKanusi,
NpUHLIUNHATBHBIE 0COOCHHOCTH. OrmpenesieHne HalpaBlICHUs  MPOTEKaHUs
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIX  peakiuid. [lonsitTue 00  3IEKTpOIHOM
MOTEHIIUAJIe, TPUYMHAX €r0 BO3HUKHOBEHUs. BogopoaHas nikana moTeHIHaIOB.

l'anpbBaHMYECKHE DJIEMEHTHI U JApPYrUe€ XHUMHYECKUE HCTOYHUKH TOKA.
[TepcnieKTUBHBIC HAIIPABJICHHUS B PA3BUTHH AJIEKTPOXUMHUYECKON IHEPTETHUKH.

DIIEKTPOJIN3, €r0 CYIIHOCTh. 3aKOHBI 3NIeKTpoau3a. [[pumenenue.

Kopposuss  merammoB. Knaccudukarusi  KOPPO3HMOHHBIX — MPOIIECCOB.
MexaHu3mM M TepMOJAMHAMHKa Koppo3uu. DakTophl, BIMSAIONME HAa CKOPOCTh

KOPpPO3HH. OcHOBHBIC IIPUHOUIIBI 3alIUThI MCTAJIJIIOB OT KOPPO3HH.

Jlekuus 6. Bascneiiniue KoHcmpyKyuonHuvle Mamepuaisl, UX ceoicmaea,
noJyuenue, npumeHenue.

duznyeckue M XUMHUYECKHE CBoiicTBa MeTayioB. CrocoObl MOIy4YeHHS
MeTaioB. [loHsATHE  (U3MKO-XMMHYECKOM aHaiu3e OWHAPHBIX  CIUIABOB.

HpI/IMeHeHI/Ie MCTAJIOB N UX CIIJIaBOB.



HOJII/IMepHLIG MaTcpUaJibl, CITOCOOBI IMOJIY4YCHHUA BBICOKOIIOJIMMEPOB. du3uKo-
XUMHYECKHE CBOMCTBA IMTOJIMMCPOB. MaTepI/IaJII)I Ha OCHOBC ITIOJIMMCPOB, obiacTu

IMIPUMCHCHUA.

II. CTPYKTYPA U COJEP)KAHUE IPAKTUYECKOM YACTHU KYPCA
JlaGoparopHbie paboThl 12 yacos.
JlaGopaTopnasi padora Ne 1. Kitaccel HeOpraHu4eCcKux COCTMHEHUI

PaCCManI/IBaIOTCH CIIOCOOBI IMOJY4YCHUA  OIBITHBIM IIYTEM  OKCHOOB,

OCHOBAHUM, KUCJIOT U COJIEW, U3y4alOTCSl UX CBOMCTBA.

1. N3ydyenne CTyAeHTOM METOAUYECKHX MATEPHAIOB IO TEME
3aHATHS.
2. [IpouteHne W  OCMBICIEHHE  IIOJYYEHHOTO  3aJaHUs.

O3HakoMIIeHHE C MTpaBUIaMy 0€30MIACHOCTH MPH BBINOJHEHUH JJAO0OPaTOPHOI

paboThI
3. OTBeTHI MpenogaBaTess Ha BOMPOCHI CTYACHTOB.
4, [ToaroroBka 1a60paTOPHOTO CTOJIA U PEAKTUBOB K padoTe.
5. Brinonnenue 1abopaTopHOi pabOTHI.
6. Y6opka 1abopaTOpHOro CTOJIA.
7. Onucanue MOJTYYECHHBIX pe3yJIbTaTOB, oopmiieHnE

MOSICHUTEIPHON 3amUCKH. 8. 3aluTa BHIOJHEHHON JabopaTopHOil paboThI

(cobecenoBanue).

JlabopaTopHas padora Ne 2. OnpenesieHrne MOJAPHOMA MACCHI
IKBUBAJIEHTAa MeTAJLIIa

3KCHCpI/IMeHTaJ'IBHBIM HYTéM OIIPCACIIACTCA MOJIAApHAA MaCCa 3KBHBAJICHTA

HCU3BCCTHOT'O MCTAJlJIa 1 YCTAHABJIMBACTCA MCTAJLIL.

1. N3ydyenue CTyneHTOM METOAUYECKMX MATEPUAIOB IO TEME
3aHATHS.
2. [IpouteHne W OCMBICIEHHE  IIOJYYEHHOTO  3aJaHUs.

O3HaKOMJICHHE C I[mpaBHJIaMHU 0e30macHOCTH ITPH BBIITIOJJHCHUHU ﬂa60paT0pHoﬁ

paboThI
3. OTBeTHI IpenoaaBaTesis Ha BOPOCH! CTYCHTOB.
4.  TloaroroBka 1ab0paTOPHOTO CTOJNA U PEAKTHBOB K padoTe.
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5. BrinonHnenue 1adopaTopHO pabOTHI.

6. Y6opka 1a60paTOpHOro CTOJIA.

7. Onucanne MOJTyYEHHBIX PE3yJIbTaTOB, odopmiieHne
MOSICHUTEJIBHON 3aMUCKU. 8. 3anuTa BBIIOJHEHHON JabopaTopHOil paboThI

(cobecenoBanue).

JlaGopaTopHasi padora Ne 3 XuMuyeckasi KHHeTHKA
OKCHEPUMEHTANIBHO OMPEACISIETCS CKOPOCTh PEAKIMUA U YCTAHABIMBAETCS

3aBUCHMOCTb CKOPOCTH PEAKLIHMKA OT KOHIIEHTPALMU PEAarupyrolnuX BEHIECTB U OT

TEMIIEPATYPHI.
1. N3ydeHne CTyAeHTOM METOAUYECKHX MATEPHAIOB IO TEME
3aHATHS.
2. IIpouteHne W OCMBICIEHHME  IIOJYYEHHOIO  3aJaHUs.

O3HAaKOMIJICHHE C IIpaBHUJIIaMHU 0e30macHOCTH IIPpH BBIIIOJIHCHHUHA na60paT0pH01?I

paboThI
3. OTBeThI NpernogaBaTeis Ha BOMPOCH CTYACHTOB.
4, [ToaroroBka 1a60paTOPHOTO CTOJIA U PEAKTUBOB K padoTe.
5. Brinonnenue 1adbopaTopHOi pabOTHI.
6. Y6opka 1abopaTopHOTo CTOJMA.
7. Ornucanue MOJTYYCHHBIX pE3yJIbTaTOB, odopmiieHne

MOSACHUTEIHPHOU 3aIMHUCKHU.

8. 3anuTa BBIMOJHEHHOU JTJabopaTOpHOM paboThl (coOece10BaHME).

JlabopaTopHas padora Ne 4 OnpenesieHne TenjaoBoro 3pdexra
XUMHUYECKON peakuuu

3KCHepI/IMeHTaJ'IBHBIM ITyTCM C IMOMOIIBIO KaJIOpUMCTpPa YCTAHABIIMBACTCA

SHTAJIBIUSA PEAKINN HEUTPAITU3ALUY.

1. N3ydyenue CTyneHTOM METOAUYECKMX MATEPUAIOB IO TEME
3aHATHS.
2. IIpouteHne W OCMBICIEHME  IIOJYYEHHOIO  3aJaHUs.

O3HaKOMIICHHE C MTpaBUIaMU 0€30MMaCHOCTH MPH BBHIOTHECHUH J1a00paTOPHOMA

paboTHI
3. OTBeThI IIpenoaaBaTelis Ha BOMPOCH! CTYACHTOB.
4.  TloaroroBka Ja00OpaTOPHOIO CTOJIA M PEAKTHBOB K padoTe.
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5. BrinonHnenue 1adopaTopHO pabOTHI.

6. Y6opka 1abopaToOpHOro CToIA.

7. Onucanne MOJTyYEHHBIX PE3yJIbTaTOB, odopmiieHne
MOSICHUTEJIBHON 3aMUCKU. 8. 3anuTa BBIIOJHEHHON JabopaTopHOil paboThI

(cobecenoBanue).

JlabGopaTopHasi pabora Ne 5 Xumnyeckoe paBHOBeCUA

PaCCManI/IBaeTCH IMOJYMHCHHUC PAaBHOBCCHBIX CHCTCM JIIPHUHIUITY Jle-

[MIaTenne.
1. N3yyeHne CTyAEeHTOM METOAWYECKHX MAaTEpUalioB MO TEME
3aHITHSL.
2. [Ipourenue u OCMBICIICHHE  TTOJYYEHHOTO 3aJaHusl.

O3HakOMJIEHHE C TPABHJIaMU 0€30I1aCHOCTH ITPH BBITIOJIHEHHUH JIA0OPATOPHOU

paboThI
3. OTBeTHI IpernogaBaTess Ha BOMPOCHI CTYACHTOB.
4, [ToaroroBka 1a60paTOPHOTO CTOJIA U PEAKTUBOB K padoTe.
5. Brinonnenue nabopatopHoit paboTHI.
6. Y6opka 1a60paTOpHOTO CTOJIA.
7. Onucanue MOJTYYECHHBIX pe3yJIbTaTOB, oopmiieHnE

MOSICHUTEIbHON 3amUCKH. 8. 3aluTa BHINOJHEHHON JabopaTopHOil paboThI

(cobecenoBanue).

JlaGopaTopHasi padora Ne 6 PapHoBecue B pacTBOpax 3J1eKTPOJIUTOB
N3yuaeTcs HOHHOE paBHOBECHUE MTPOLIecca TMAPOIIN3a COJIEH, a TAK)KE BIUSIHHUE

BHEIIHUX (PaKTOPOB HA TUAPOIIH3.

1. N3ydyenue CTyneHTOM METOAUYECKMX MATEPUAIOB IO TEME
3aHATHS.
2. IIpouteHne W OCMBICIEHME  IIOJYYEHHOIO  3aJaHUs.

O3HaKOMIICHHE C MTpaBUIaMU 0€30MMaCHOCTH MPH BBHIOTHECHUH J1a00paTOPHOMA

paboTHhI
3. OTBeThI MpenoaBaTess Ha BOMPOCHI CTYACHTOB.
4 [ToaroroBka 1a60paTOPHOTO CTONA U PEAKTHBOB K padoTe.
5. Brinonnenue 1adbopaTopHO pabOTHI.
6 Y6opka 1abopaTopHOTo CTOJIA.
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7. Ornucanue MOJIyYeHHBIX pe3yabTaToB, oopmiieHnE
MOSICHUTEJIBbHON 3aMUCKU. 8. 3anuTa BBIIOJHEHHON JabopaTopHOil paboThI

(cobecenoBanue).

JlaGopaTopHnasi padora Ne 7 KoJiouaHbie cucTeMbl
PaccmatpuBaroTCsi OCHOBHBIE METO/IBI MTOTYYEHUS KOJUIOUAHBIX CUCTEM.

I/ISY‘IaI-OTC}I CBOMCTBA KOJNIOMIHBIX CUCTCM.

1. I/IBY‘IGHI/IC CTYACHTOM MCTOAMYCCKHUX MATCPHAJIOB II0O TCMC
3aHATHA.
2. HphoeHHe u OCMBICJIICHHEC IMOJIYYCHHOTO 3aJaHus.

O3HakOMJIEHHE C TPABHJIaMU 0€30I1aCHOCTH IIPH BHITIOJIHEHHUH JIA0OPATOPHOU

padoTHI.
3. OTBeTHI MpenogaBaTess Ha BOMPOCHI CTYACHTOB.
4, [ToaroroBka 1a60paTOPHOTO CTOJIA U PEAKTUBOB K padoTe.
S. Brinonnenue nabopatopHoit paboTHI.
6. Y6opka 1abopaTOpHOro CTOJIA.
7. Onucanue MOJTYYEHHBIX pe3yJIbTaTOB, oopmiieHnE

MOSICHUTEIbHON 3amuCKH. 8. 3aluTa BHIOJHEHHON JabopaTopHOil paboThI

(cobecenoBanue).

JlaGoparopHasi pabora Ne 8 DiiekTpoxuMHuUYecKre Npouecchbl

PaccmarpuBaroTcst mpouecchl B3aUMOIPEBPAIICHHS] XUMUYECKON U 3JIEKTPUYECKON

DHEPIUH.
1. N3ydyenne CTyAeHTOM METOAMYECKHX MATEPHAIOB MO TEME

3aHATHS.
2. IIpouteHnne W OCMBICIEHME  IIOJy4YEHHOTO  3aJaHMs.

O3HaKOMIICHHE C MTpaBUIaMy 0€30MMaCHOCTH MPH BBIOTHEHUH J1a00paTOPHOMA

paboTHI.
3. OTBeThI MpemnogaBaTess Ha BOMPOCHI CTYACHTOB.
4 [ToaroroBka 1a60paTOPHOTO CTOJIA U PEAKTUBOB K padoTe.
S. Brimonaenue nabopatopHoit paboThI.
6 Y6opka 1abopaTopHOTo CTOJIA.
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7. Ornucanue MOJIyYeHHBIX pe3yabTaToB, oopmiieHnE
MOSICHUTEJIBbHON 3aMUCKU. 8. 3anuTa BBIIOJHEHHON JabopaTopHOil paboThI

(cobecenoBanue).

JlaGopaTopHnas padora Ne 9 Koppo3ust meTaLioB
N3y4darores nporeccsl KOPPO3UOHHOIO Pa3pyILEHUs] METAJUIOB, @ TAKKE OCHOBHBIE

MCTO/JbI 3alIUTHI METAJIJIOB OT KOPPO3HUH.

1. N3ydyenne CTyAeHTOM METOAUYECKMX MATEPHAIOB IO TEME
3aHATHS.
2. IIpoureHne W OCMBICIEHHME  IIOJYYEHHOIO  3aJaHUs.

O3HAaKOMJICHHE C IIpaBHJIaMHU 0e30macHOCTH IIPpH BBIIIOJIHCHHUHA na60paT0pH0ﬁ

paboTHI.
3. OTBeThI NpernogaBaTess Ha BOMPOCHI CTYACHTOB.
4.  TloaroroBka JIabOpaTOPHOIO CTOJIA U PEAKTUBOB K padoTe.
5. Brinonnenue 1adbopaTopHO pabOTHI.
6. Y6opka 1abopaTopHOro cToa.
7. Ornucanue MOJTYYCHHBIX pE3yJIbTaTOB, odopmiieHne

MOSICHUTEIBHOM 3amucKu. 8. 3aluTa BBITOJIHEHHON J1TA0OpaTOPHON pabOThI

(cobecenoBanue).

IIpakTHyeckue 3aHATHUSA He NPELyCMOTPEHbI

1. YHEBHO-METOANYECKOE OBECIIEHEHHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

Y4ebHO-MeTOAMUECKOe oOecrieueHue CaMOCTOSITEIILHON paboTHI
oOyJaromuxcs M0 JUCIUIUIMHE «XUMUs» TpeacraBieHo B [lpunoxenun 1 wu
BKJIIOUYAET B ceOs:

* IJTaH-TPa(HK BBHITTOJIHEHUST CAMOCTOSITEIILHOU PaOOTHI 110 TUCITUIUIHHE, B TOM
YHCJIe IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJHEHHUE 110 KaXIOMY 3a1aHHIO;

* XapaKTePUCTHKA 3aJaHUH JJI CAaMOCTOSITEILHOW PabOThl OOYYAOIIUXCS W

MCTOJUYCCKHC PCKOMCHIAIINH 110 UX BBIIIOJIHCHHIO,
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*TpeOOBaHUSI K  MPEACTABICHUID U OPOPMIIEHHIO  PE3YJIbTATOB
CaMOCTOATENBbHON padOTHI;

* KPUTCPHH OLCHKH BLIIIOJIHCHUSA CaMOCTOSITEIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUXKEHUS IIEJIEM KYPCA

Ne KonTponupyemsbie pa3aenst / TeMbl Koapl 1 3Tamnst O1eHOYHBIC CpPeICcTBa
/i JUCIUTIITAHBI (opMHpOBaHUS TeKyIUii HpPOMEXKyTOUHAs
KOMITETCHITUM KOHTPOJIb aTTecTalus
1 CtpocHme BelIecTBa. OIIK-4 | 3Haer YO-1, IIP- | CobecenoBanue.
KBanToBoMexaHUUECKHI MOIXO K yMeer 6 Bomnpocs k
OTMCaHUIO CTPOCHUS BEIIECTBA BIACET JK3aMEHYy.
2 3aKOHOMEPHOCTH TTPOTEKAHU OIIK-4 | 3HaeT YO-1, IIP- | CobecenoBanue.
XUMHUYECKUX MPOIECCOB yMeeT 6 Bormpocsr k
BIaeeT 9K3aMeHYy.
3 PacTBophI 1 Apyrue AUCIepCHbIC OIIK-4 | 3HaeT YO-1, IIP- | CobecenoBanue.
CHCTEMBI yMeer 6 Bompocs k
BIaeeT 9K3aMeHYy.
4 DNEeKTPOXUMHUUECKUE CUCTEMBI U OIIK-4 | 3HaeT YO-1, IIP- | CobecenoBanue.
MIPOIIECCHI yMeeT 6 Bormpocsr k
BIAICET JK3aMEHy.
5 Baxneilire KOHCTPYKIIMOHHBIE OIIK-4 3HAET YO-1, ITP- | CobecenoBanue.
MaTepuaibl, UX CBOWCTBA, yMeeT 6 Bormpocsr k
MOJTyYeHue, MPUMEHEHNE BIAICET JK3aMEHYy.

TuroBble KOHTPOJIBHBIE 3aJJaHUSI, METOAUYECKHE MAaTEPUAIIbI, ONPEAEIIAIOIINE
MPOLIETypbl OLICHUBAHUS 3HAHUM, YMEHUN 1 HABBIKOB U (WJIN) OMBITA ACSITEIBHOCTH,
a Tak)Ke KpUTEpUU U MOKa3aTead, HeoOXOIWMBbIE JUIsl OLICHKW 3HAaHUM, YMEHUH,
HABBIKOB U XapaKTepU3YIONIHe 3Tarbl (OPMHUPOBAHUS KOMIETEHIIMI B Mpolecce

OCBOCHHS 00pa30BaTEIbHON MPOTPAMMBI, MpecTaBieHbl B [Ipuioxenun 2.

|. CIUCOK YYEBHOM JINTEPATYPBI U
WH®OPMALIMOHHOMETO/IMYECKOE OBECITEYEHUE
JUCLUTIINHBI

OcHoBHas JMTEparypa

(371eKmMpOHHbLE U NeuamHbvle U30aAHUS)

1. benkuna, E. M. O0mas u HeopraHuueckas XuUMHUs [DJIEKTPOHHBIA pecypc|

ydyebHo-MeTouueckoe nocooue / E. M. benkuna, K. I1. YUyrnoBa. — DneKTpoH.
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tekcTtoBble pgaHHble. — CII6. : VYuuBepcuter UTMO, 2015. — 54 c.
http://www.iprbookshop.ru/67410.html 2. Mapmankua, M. ®&. Xumus

[DnekTpoHHBIN pecypc] : yuebHoe nmocooue / M. ®@. Mapmankun, U. C. I'puropsiy,

J. H. KoBaneB. — DIeKTpoH. TeKCTOBbIe AaHHble. — CTaBponons : Cesepo-
KaBkazckuii penepanbHplii yHuBepcuteT, 2015, —

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

3. Obmas xumus. Teopus u 3amaun / H.B. Koposun, H.B. Kynemos, O.H.
['onuapyk, B.K. Kambimosa. — CII6.: Jlanb, 2014.— 491 c.
http://e.lanbook.com/books/element.php?pll_id=51723

JlonoJiHMTEIbHASA JTUTEpaTypa
1. Cemenos, . H. Xumus [DnekTpoHHbIi pecypc] : yueOHuk jyis By3os / M. H.
CemenoB, U. JI. IleppumoBa. — OnekrpoH. TekcToBble naHHble. — CIIO. :
XUMMU3 AT, 2016. — 656 c.
http://www.iprbookshop.ru/49800.html
2. I'enspman, M.U. Xumusa / M.U. T'enspman, B.I1. FOctpaTos. — CII6.: Jlans,
2008.— 472 c. http://e.lanbook.com/books/element.php?pll_id=4030
3.AxmetoB, H.C. O0mas u Heopranudeckasi xumusi / H.C. AxmetoB. — CI16.: JIanb,
2014.— 744 c.
http://e.lanbook.com/books/element.php?pll_id=50684

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM

cetu «MHTEpHET»

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

2. Hayunas snexTpoHHasi 6u0anoTeka
http://elibrary.ru/titles.asp
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IHepeyenb MHGPOPMALMOHHBIX TEXHOJIOTUNA M
NMPOrpaMMHOI0 odecrneyeHus

Hcnonb3yeMoe B y4eOHOM IMpoIiiecce IporpaMMHOE 00eCTIeueHIE:

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

2. ['paduueckuii penakrop AutoCAD;

3.  Ilporpamma mmist urenus aitnoB B ¢opmare *.PDF: Adobe
Reader (Adobe Acrobat)

Il. METOJAMYECKHUE YKA3AHUSI 1O OCBOEHUIO
JUCHMUILIAHBI

OCHOBHOUM BHUJ| ACATENBHOCTH CTYJACHTOB — CaMOCTOsITEIbHAash paboTa Haj
yueOHbIM MaTepuasioM. OHa cliaraeTcss U3 CIACAYIOIIUX JJIEMEHTOB: HU3yYCHHE
MaTepuaia 1Mo yuyeOHMKaM W Y4eOHBIM MOCOOMSIM, BBIIOJHEHHE J1abOpaTOpPHOTO
MPAKTUKyMa; BBINIOJHEHUE WHAUBUAYAIBHBIX 3aJlaHUN; TIOCEIIECHUE JICKIUH,
KOHCYJIbTAIIH; c/laya IK3aMeHa 10 Kypcy.

1. N3yyaTh Kypc XHUMHUH PEKOMEHAYETCS MO TeMaM, MPEeIBAPUTEIHHO
O3HAKOMUBIIIUCH C COJIEPKAaHUEM KaXKJI0M M3 HHUX IO Mporpamme (pacrojoKeHue
MaTepuaia Kypca B MporpaMMe HE BCErja COBIQJAET C PACIIONIOKEHUEM €ro B
y4eOHHUKE).

JlexMoHHBIE 3aHATHS TPEAHA3HAYEHBI TSI 00CYXKICHUS HanOoJiee Ba)KHBIX
TEM, BBI3BIBAIONINX 3aTPYJAHCHHS IPH CAMOCTOSTEIHPHOM H3YYCHHH Y4YEOHOTO
Matepuana. OHHM TIOMOTAlOT HaMETHTh IUIAH CaMOCTOSITEIHHOTO HW3YUYCHHS
JTVCLHUIUIMHBI, OMPENENIIOT TEMbl, Ha KOTOpbIE HEOOXOIMMO OOpaTuTh 0C000€
BHUMaHKe. [IpopaboTKy JeKIWii HEOOXOJUMO COBMEIIATh C H3YYCHHEM
TEOPETUYECKOr0 MaTepuasa Mo yueOHUKaM U y4eOHBIM MocoOusM. UTOoObI JTydiie
3alIOMHUTh M YCBOWTH H3ydYaeMbIi Marepuai, CIeAyeT COCTaBIISATh KpPaTKUH
KOHCITCKT, COAepKamuidi (popMyJIMPOBKH 3aKOHOB W OCHOBHBIX IMOHSATHH XUMUH,
3HAUYCHUS HE3HAKOMBIX TEPMHHOB, (OpMyJIbl H  YpPaBHCHHS  DPEaKIUH,
MaTEeMaTHYECKHE 3aBUCUMOCTH W WX BBIBOABL ClemayeT CUCTEMaTH3HPOBATH
MaTepHual: COCTaBbTe I'pauKd, cXxembl, TaOuulbl. OHU 3HAYUTENHHO O0JIETYAIOT
3allOMUHAHME M YMEHBIIAIOT O00BEM KOHCIEKTHpyeMoro marepuana. Kparkuit
KOHCIIEKT Kypca OyJIeT MOoJIe3eH MPU MOBTOPEHUU MaTepralia B IEPUO]T TOATOTOBKU

K 3K3aMEHY.
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2. [lepen mpakTUYECKUM 3aHIATUEM CIIEYET U3YUUTh KOHCIEKT JICKLINUN U
PEKOMEH/IOBaHHYIO IIperojaBaTesieM JHTepaTypy, oOpaiias BHUMaHUE Ha
IPAKTUYECKOE IPUMEHEHUE TEOPUH U HA METOJIUKY PEIICHUS TUIIOBBIX O0YYarOLIX
3aJa4 1O COOTBETCTBYIOIIMM paszzaenaMm. Pemenue 3amad — mgydmuii crnoco0
IIPOYHOT'0 YCBOEHUS U 3aKPEIICHUS TEOPETUUECKOT0 MaTtepuania. Ha npakrnueckom
3aHSATUM IJIABHOE — YSICHUTH CBS3b PEIIAEMBIX 3a1a4 C TEOPETUYECKUMHU
noyiokeHusAMu. 1Ipu penieHuM NpeIsIoKEHHOM 3aJaud HYXXHO CTPEMUTHCA HE
TOJIBKO IOJIYYUTh IpPaBWJIbHBI OTBET, HO M YCBOUTb OOIIMI METOJ peLIeHUs
nooOHbIX 3ahay. s BeleHus 3amMceldl Ha MPAKTUYECKUX 3aHATUSAX OOBIYHO
3aBOJAT OTHAEIBHYIO TETPA/b.

[Ipy BBINOJIHEHUM WHAMBUIYAIbHBIX 33/IaHUM, PELIEHUE 3aJad U OTBETHI HA
TEOPETHUYECKHE BOIIPOCHI TOJKHBI ObITh YETKO OOOCHOBAHBI, 32 HCKIIOYEHUEM TEX
CillyyaeB, KOorja IO CYUIECTBY BOIIpOoca Takas MOTHBUPOBKa He TpeOyercs,
HaIpUMep, KOTJa HY>KHO COCTABUThH JIEKTPOHHYIO (DOpMyIly, HAIUCATh YpaBHEHUE
pEaKIuu U T.II.

[Ipu BBIMOJHEHUU MHCHBMEHHBIX pa0OT HEOOXOAUMO COOJIIOATH CIEAYIOIINE
IIpaBUJIA:

- paboTy clielyeT BBINOJHATh AaKKypaTHO, OCTaBJsIs MOJIA JJs 3aMedyaHuil
PELCH3EHTA;

- YCIJIOBHSI 3aJ1a4 CBOEr0 BapUaHTa MIEPEIUCHIBATH IIOJHOCTHIO;

-TIpY PELIEHUM AJI1 BCEX IMOJIYYEHHBIX UYHUCIIOBBIX 3HAUYE€HUH JOJHKHA OBIThH
IIPUBEJICHA UX PA3MEPHOCTB;

- MOAPOOHO M3JI0KUTh XO/1 PELIEHUS C MAaTEMATUYECKUMU NPEoOpa30BaHUSIMU;
- UCIIOJIb3yeMble (POPMYJIbI JOIKHBI COMTPOBOXKAATHCS MOSICHEHUSMH.

Ecnau pabGota He 3auTeHa, €€ HAJAO BBIIOJHUTH MOBTOPHO C YYETOM 3aMeuYaHUl
NpernojiaBaresisi U MPeACTaBUTh BMECTE C Mpeablaylield paboToil; MCIpaBIeHUS
CJIEJTyET BBIMOJHATH B KOHIIE PaOOThI, a HE B PELIEH3UPOBAHHOM TEKCTE.

3. Llenbro 1a6OpaTOpHBIX pabOT MO AUCLMILIMHE SIBISAETCS CO3HATEIBHOE U
rJIyOOKO€ YCBOEHHE BAXKHEWIIMX MOJIOKEHU MporpaMMmbl Kypca oOIeld XUMUH,
NpUOOpETEeHNE HABBIKOB OOpAIllEHHUS C XUMHYECKOW TOCYJOM, peareHTaMu u
MPOBEICHUS] OMNPENEICHHBIX XWMHUYECKHX MCCIEIOBAHUN TpU COOMIOACHUU
TpeOOBaHUI TEXHUKU O€30IIaCHOCTH, BBINOJHEHUS pacdy€TOB MO MNPUBEICHHBIM B
METOJMYECKOM YKa3aHWM YPAaBHCHHMSIM W HAIMCAHMS YPAaBHEHUM XUMHWYECKUX
peaKiuu.

[Tpu moAroToBKe K 1aOOPATOPHBIM 3aHATHUSM CTYACHT JOJKEH:
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- U3yYUTh TEOPHUIO MO TeMe JabOpaTOpHOM pabOThl, UCMONB3YsS KOHCIIEKT
JEKIUN U pEKOMEHTYEMYIO JINTEPATYPY;

- IOJIyYMTh JOIYCK K paboTe B 1aDOpaTOpUH, 03HAKOMUBIINCH C HMHCTPYKIUEH
110 TEXHHUKE 0€30I1acCHOCTU Ha Kadeape;

- 03HAaKOMUTBCS C KOHTPOJIBHBIMU BOIIPOCaMHU K JJabopaTOpHOU paboTe U ObITh
TOTOBBIM OTBETHTh HAa HUX BO BPEMsI JOMYCKa K BBHITIOJHEHHUIO paOOTHI;

- COCTaBUTh IUIAH BBINOJIHEHUS OMNBITOB C YYETOM TMPaBUI  TEXHUKH
0e30ITacCHOCTH;

- 0)OpPMHUTH OTUET O BBITIOJHEHHOW padoTe. OTUET BBIMOIHIETCSA OTACIBHO IO
K101 TabopaTopHO# padoTte. B oTuere, Kak NpaBUIIo, TOJKHBI ObITh CIIEAYIOIINE
pas3ensl:

1. Ilens BeIMOTHEHUST PaOOTHI

2. KpaTkas TeopeTrueckas 4yacTh

3. DKcnepuMeHTalIbHas 4acTh

4. HeoOxouMble pacuéThl, ypaBHEHUS PEAKIIUMA
5. BeiBo#bI;

- 3aIIUTUTH UTOTH PabOTHI.

4. Eciu y cryneHTa BO3HHKAIOT 3aTpyJHEHHS TMPU H3YyUYEHUH Kypca
cieayet oOpamarhes 3a KOHCYJIbTAIlMel K BeAyIIeMy IpernoaaBaTerio.

5. K cmaue sk3ameHa JOMyCKalOTCA CTYIACHTHI, KOTOpbIC BBITOTHIIN
WH/IMBHIyaJIbHBIE 3aJaHUS [0 OCHOBHBIM pa3/iefiaM Kypca, BBIMOJIHUIIHN U 3aIUTHIN

OTUYE€THI 110 JTAOOPATOPHOMY MPAKTUKYMY.

111. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUATIIMHBI

IIpoBeneHne JNEKUMOHHBIX 3aHSITUA NPEAYCMOTPEHO B MYJIbTUMEIUWHOU
aymuTopuu. Jlekumm NOpoBOIATCS € WCHOJB30BAHMEM  IIPE3CHTALUMUA WU
BUJICOMATEPUAIOB.  BBINOJHEHME  NPAKTUYECKUMX  3aJaHUM  MPEAIojaraer
WCITIOJIb30BAaHUE TIPUKIAHBIX KOMIBIOTEPHBIX MporpamM makera Microsoft Office
JUISl BBIIIOJIHEHUS MAaTEMATUYECKUX PACUETOB U MOSCHUTENBHBIX 3aIIMCOK, a TAKKE
nporpammbl AutoCAD nnst pa3zpabotku rpaduyeckux matepuanon. [Ipaktuueckue
3aHATUSA TPOBOAATCA B KommbioTepHoM kiacce kKadernpst I'IuKOI'P a Taxxe

CaMOCTOSITENILHO C UCIOJIb30BAHNEM HOYTOYKOB.
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MecTo pacrosiokeHusi KOMIIbIOTEPHOM
TEXHHUKH, Ha KOTOPOI YCTaHOBJIEHO [lepeuens mporpaMMHOro 06ecreyeHust
IporpaMMHOe oOecrieyeHue,

KOJINYCCTBO pa60‘lI/IX MECT

Komnerotepusiii  kmace, aya. E615, | Microsoft Office - aunensus Standard Enrollment Ne
kamnyc JIBOVY, xopnyc «E», ypoBens | 62820593. Jlata okonuyanus 2020-06-30. Pogurenbckas
6. 12 pabounx mecr. nporpamMMa Campus 3 49231495. Toprossiii noCpeAHUK:
JSC "Softline Trade" Homep 3aka3a ToproBoro
nocpeanuka: Tr000270647-18.

SolidWorks Campus 500 cyOnuIieH3nOHHBIE IOTOBOP
Nel15-04-101 ot 23.12.2015 Cpox neiCcTBHS TULEH3UN
6eccpouno. Kommvectso munensuii — 500 mTyk.
Renewal Kontpakt NeDA-667-17 ot 08.02.2018.
InDesign CC for teams All Apps ALL Multiple
Platforms Multi European Languages Team Licensing
Subscribtion Renewal NeDA-667-17 ot 08.02.2018.
Photoshop CC for teams All Apps ALL Multiple
Platforms Multi European Languages Team Licensing
Subscribtion Renewal NeDA-667-17 ot 08.02.2018.
Adobe Creative Cloud for teams All Apps ALL
Multiple Platforms Multi European Languages Team
Licensing Subscribtion New Kontpakt NeDA-66717 ot
08.02.2018.

ESET NOD32 Secure Enterprise Koutpakt NeDA-09118
ot 24.04.2018.

AutoCAD Electrical 2015. Cpok aeiicTBus JIMIICH3UN
10.09.2020. Ne norosopa 110002048940 B tnynOM
kabuHere Autodesk. +2

Cyb6nuuensnonHoe cornamenue Blackboard Ne 2906/1
ot 29.06.2012.

B uensix obecrieueHus CrielMAIbHBIX YCIOBUM 00y4YEHUs MHBAJIUAOB U JIUIL C
OTpaHUYEHHBIMU BO3MOKHOCTSIMU 3710pOoBbsi B JIBDY Bce 3maHus 000py10BaHBI
naHgycamu, JudTamMH, TMOABEMHUKAMHU, CIEUUATU3UPOBAHHBIMU  MECTaMH,
OCHAILEHHBIMU TyaJICTHBIMU KOMHaTaMH, TabIMYKaMu

WH(pOPMAITMOHHOHABUTALIMOHHON MOACPIKKH.

[Ipunoxenue 1
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MMHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHUS POCCHUMCKOM GEJEPALIMNA
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKIICHUE BBICIIIETO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eiepaibHbIN YHUBEPCUTET»
(IBDY)

MNOJIATEXHUYECKUA HHCTUTYT (ILIKOJIA)

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBbHOM
PABOTbBI OBYYAIOUHIUXCA no nucuuiuiune «Xumusp» Hanpasienue

noaroroBku 21.05.04 «I"'opHoe aeno» crienuanuzanus «MapKiiehepckoe €105
®opmMa MOATOTOBKH 3204HAS

BaaauBocToK
2018

Ilnan-rpaguk BbINOJHEHHUS CAMOCTOATEIbHON PadOThI 10
AUCHHUILIMHE

ITpumepHsbie
Ne [Hara/cpoku . PHMEp
Bup camocrosiTenbHOM paboThl | HOPMBI BpEMEHU ®dopma KOHTpOIIS
n/n BBITIOJTHEHHS
Ha BBIIIOJIHEHHE
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1 Hepens cemectpa

PaboTa ¢ yuebHOU u
HOPMAaTUBHOI TUTEPaTypoil,
BBITIOJTHEHHE J1Ta0OPaTOPHOM
paboTHl M TPAKTUYECKOTO
3aJaHus

10

CobecenoBanue, 3amuTa
MIPAKTHIECKOI paboThI

2 "Henens ceMecTpa

Pabora ¢ yueOHoii u
HOPMAaTUBHO JTUTEpaTypoil,
BBINOJIHEHUE IPAKTUUECKOTO
3aJaHus

10

CobecenoBanue, 3amura
MIPAKTHIECKOI paboThI

3 "Hexens ceMeCTpa

Pabora ¢ yueOHoii u
HOPMAaTUBHOI1 IUTEPaTypoil,
BBITIOJTHEHHE JTA00PaTOpHOH
paboTHI ¥ IPAaKTHIECKOTO
3aJaHus

10

CobecenoBanue, 3amura
MIPaKTHYECKOH pabOThI

4 HCACIIA cEMECTpa

Pabora ¢ yueOHOI 1
HOPMAaTUBHOM JIUTEpaTypoil,
BBINOJIHEHHE IPAKTUIECKOTO
3aJaHus

10

CobecenoBanue, 3amura
NPaKTHYECKOH paboThI

5 HCACII cEMECTpa

Pabora ¢ yueOHOI 1
HOPMAaTUBHOM JTUTEPATypoOil,
BBHITIOJTHEHHE Ta00paTOpHOH
paboThl M IPAKTUYECKOTO
3agaHus

10

CobecenoBanue, 3aluTa
MPAKTHIECKOH paboThI

6 Heqelns ceMecTpa

Pab6ota ¢ yueOHO# u
HOPMAaTUBHOH JTUTEPATypoOil,
BBINOJIHEHUE IIPAKTHUECKOTO
3alaHIs

10

CobecenoBaHnue, 3amura
MPaKTHYECKOH pabOThI

7 Henens ceMecTpa

Pabota ¢ yuebHoil u
HOPMAaTUBHOI IUTEpaTypoii,
BBITIOJTHEHHE J1TaOOpaTOpHOH
paboOTHl ¥ IPAKTHIECKOTO
3a/laHus

10

CobecenoBaHnue, 3alura
MPaKTUIECKOH paboThI

8 HCACIIA ceEMECTpa

Pabora ¢ yueOHOI 1
HOPMAaTUBHOI IUTEPaTypoil,
BBINOJIHEHUE TIPAKTHIECKOTO
3aJaHus

10

CobecenoBanue, 3ammra
MPaKTUIECKOH paboThI

9 Henens cemecTpa

Pabota ¢ yuebHoil 1
HOPMAaTUBHOI TUTEpaTypoOil,
BBITIOJTHEHHE Ta00PaTOPHOH
paboThI ¥ TPAKTHYECKOTO
3aaHus

10

CobecenoBaHnue, 3alura
MPAKTHYECKOH pabOThI

10

10 Hepens cemecTpa

PaboTa ¢ yuebHOU u
HOPMAaTUBHOM JINTEPATYpOil,
BBINOJIHEHHUE IIPAKTUIECKOTO
3a/1aHAs

CobecenoBaHnue, 3alura
MPAKTHIECKOI paboThI

11

11 Hepenst cemectpa

Pabota c yueGHOiI1 1
HOPMAaTUBHOM JINTEPATYPOH,
BBINOJTHEHHE JTA00PaTOPHOU
pabOoTHI M IPAKTHYECKOTO
3aJaHus

CobecemoBanue, 3aluTa
nabopaTopHOI pabOTHI

12

3K3aM€HaHI/IOHHa${
ceceud

Pabota c yueGHOiI1 1
HOPMAaTUBHOM JIUTEPATYPOH,
BBITIOJTHEHHUE TIPAKTHIECKOTO
3aJaHus

DK3aMeH

BCEI'O

115
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PexoMeHanuu mo caMoCToATEILHOM PadoTe CTYA€HTOB

OCHOBHOM 11€JIbI0 CAMOCTOSTEIILHON PabOThI CTYJICHTOB SIBJISETCS YIyUIlICHUE
npoeCCUOHAIBHOW  TMOJATOTOBKH  CIICHIMAJIMCTOB  BBICIICH  KBaM(UKAIUH,
HampaBJICHHO€ Ha (GOPMUPOBAaHHWE Yy HHUX CHCTEMbI MPOodeCCHOHATBHBIX
KOMIIETEHIIUM, HEOOXOIUMBIX B UX Oy IyIeH MPaKTHYECKON AeATeTbHOCTH.

1. CocraBneHnue KOHCIIEKTA 10 TeMaM JUCIIUILINHEL.

AJITOPUTM COCTABJICHHS] KOHCIIEKTA

. BHuMartenpHO IpOYUTANTE TEKCT.

. OTMeTbTe HOBBIE CJIOBAa, MMEHA, TEPMHUHBI. YTOYHUTE 3HAUYCHUE
HEU3BECTHBIX MOHSATHH.

. [IpousBeaure 00pabOTKy MaTepuaia: BBIACIUTE TIJIaBHBIE MBICIIH,
OTpEeCICHUS TTOHATUI 1 BBIBOBI

. CocTaBbTe MJIaH, 3alUIINTE KIIIOYEBBIC CJIOBA, OTMETLTE TIJIaBHBIC
MBICJIA B BUJIE OTIOPHBIX CUTHAJIOB.

. [Ipy MOBTOPHOM UTEHHH TEKCTa 0OpATUTE BHUMAHHUE HA B3aUMOCBSI3hb
IJIaBHBIX MBICJICH U JJOKA3aTEIbCTB.

. 3anucu MpoBOAUTE CBOMMHM CIOBAMH, CTPEMHUTECH K KPATKOCTH.

. B koHcmekTe  uCnonb3ydWTe  COKpaileHus — (yIO0OHBI  JIETKO
3alIOMHUHAIOIIMECS OTIOPHBIE CUTHAJIBI)

. 3anuce J0JKHA ObITh KOMIIAKTHOW M CTPYKTYPUPOBaHHOU. CIIOLIHOM
TEKCT IIJI0OXO BochnpuHuMaercs. [loaTroMy OTCTymbI, MpOOEHI,
HyMepallys, BBIJICJICHUE TJIaBHOTO CJIEJal0T Balll KOHCIIEKT OoJjee
YAOOHBIM 7151 paOOTHI.

. [lo oOkOHYaHME KOHCHEKTUPOBAHMS  MPOUTUTE  TEKCT, IIpHU
HEOOXOIMMOCTH JI0Pa00TANTE KOHCIICKT.

2. BeimonmHeHne WHAWBUAYATBHBIX JTOMAIIHUX 3aJaHUN MO0 TeMaM «YPOBHH
OpraHu3alyy BenecTBa», « OCHOBHBIE TEPMOJIMHAMUYECKUE U KHHETUYECKHUE
3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKUX peakuuit», «PacTtBopbl»,
«DIEKTPOXUMHUUECKHUE TTPOIIECCHD.

«OCHOBHBIE  TEPMOJMHAMHYECKHME W  KHHETUYECKHME  3aKOHOMEPHOCTH

MPOTEKAHUS XUMUUECKUX PEAKLININ

I[J]}I HpCZ[JIO)KGHHOﬁ pC€aKuun OTBECTHTC HA CJICAYIOIKUE BOIIPOCHI:
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- KaKOB TeIUI0BOM 3(PdeKT JaHHOU peakiuu 2; OMPEaeIUTE TEIrIoBOM dPdekT
oOpa3oBanus 1 Kr 11000ro U3 MPOAYKTOB pEaKIMU B JAHHOM IPOIIECCE;

- KaK MEHSIETCsI CTeNeHb OecTopsiKa B X0J1€ PeaKkluu;

- BO3MOYKHA JIM JaHHas PeaKkus B U30JMPOBAHHON CUCTEME IMPU CTAHAAPTHBIX
YCIOBUSIX;

- BO3MOKHA JIM JIaHHAasl peaKnus B OTKpbITol cucteme mpu 25°C u 1000 K. ITpu
KaKOM TeMIlepaType BhIAEISIETCS O0IbIIIE YSHEPTUH;

- Kako# (paxTop (SHTPONMUUHBIN WU YHTATBIUIHBIN) CIIOCOOCTBYET MPOTEKAHUIO
IpoIIECCa;

- 3aIIMIINTE BBIPAKECHUS KHUHETHYECKOW M TEPMOAMHAMMYECKOU Kiapuosecns,
MMOKAXUTE B3aUMOCBSI3b MEXKIY HUMU;

- paccumTaiite YMCcI0BOE 3HaUEHHUE Kapnosecns IPH Temmepatype 25°C u 1000 K.

[Ipu xako¥ TemriepaType MOJHOTa MPOTEKAHUSI PEAKIINH BBIIIIE;

- YKOKNATE ONTHMAJIBHBIE YCJIOBHS NPOTEKaHUSI PEAKLMH, UCIOJb3Ysl HMPHUHIIMII
Jle Ilartenbe (ycnoBus, MpU KOTOPBIX PaBHOBECHE CMEILAETCS B MPSIMOM
HaIlpaBJICHUN).

2PbS 1) + O2 () = 2PbO (1) + 2S02 (1)
AH006p, kJx/mons |- 100,42 0 - 219,28 -296,9
AG® , xJ]x/MOTIb - 98,77 0 -189,1 | -300,21
«PactBOpBHD

1. Paccuuraiite MoyIpHYIO KOHILEHTpauuio 2% - HOro IO Macce pacTBopa
xjopuaa nukens. [lnotHocts pacteopa 1,055 r/em®,

2. CKONBbKO TpamMMOB caxapo3bl Hamo pactBoputh B 100 T BOABI, YTOOBI
TIOBLICHTH TeMIleparypy kunenus ua 1°C?

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

4. Onpenenute npu Kakoil koHuentpauuu KOH B pacTBope KOHIEHTpalus
nonoB xenesa (II) 6yzer pasna 1-10%8, K (Fe(OH)y) = 1101
«DIEKTPOXUMHUYECKHUE TIPOLIECCHD»
1. CocTaBbTe CXEMBI JBYX TalbBaHUYECKUX DJIEMEHTOB, B OJHOM M3 KOTODPBIX
AHOJIOM CJTy>KHJI ObI 5KEJIE3HBIH SJIEKTPOJI, 4 B APYTOM DIICMEHTE OH SIBIISETCS

karogoM. Berunciure DJ[C 3TUX 3I€MEHTOB IPH KOHUEHTPALMIX KaTOJAHBIX

anextponuToB 0,1 Moib/1, a aHOAHBIX AneKTposuToB 0,001 MoK/
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2. Ilpu snexTpoause BOAHOIO pacTBopa cyib(ara Kajaus Ha KaToAe BbIACIUIOCH
224 nraza. PaccunTaiite Bpems 3JI€KTpoJIn3a, Ipu cuiie Toka S A. [IpuBeaure
NOJIHYIO CXEMY AJIEKTpOiIn3a. PaccunTaTh Maccy BEIIECTBA, BbIICIUBILIETOCS
Ha aHOJE.

3. IlpuBeauTe cxeMbl TajJbBaHMYECKUX JJIEMEHTOB, BO3HUKAIONIUX IPHU
HapylLIEHUU LEJIOCTHOCTH IKEJIE3HOTO0 W3MIEeNUs, TIOKPBITOTO HUKEIEM,
pe3yabTaTOM pabOThl KOTOPHIX SBJSIETCS MPOILIECC KOPPO3UU: ) BO BIAKHOM
BO31yXxe; 0) B kucinoil cpeae. [IpuBectu ypaBHEHUs MPOLIECCOB U YKa3aTh
MIPOAYKTBI KOPPO3HH.

Ilepen mnpakTUYECKHM 3aHATHEM CHEAYET H3YYUTh KOHCIEKT JIEKIUU U
PEKOMEHJIOBaHHYIO IpEnojaBaTeleM JUTEparypy, oOpailas BHHMaHHE Ha
MPaKTUYECKOE MPUMEHEHHUE TEOPUU U HA METOJUKY PELIEHUS TUIIOBBIX 00YYarOIUX
3a/1a4 [0 COOTBETCTBYIOIIUM pa3JeiiaM U3y4aeMOU TEMBI.

Pemenue 3a1a4 1 OTBETHI HA TEOPETUYECKHUE BOIIPOCHI IOJKHBI OBITh KOPOTKO,
HO YE€TKO 00OCHOBAHBI.

[Tepen BobITIONIHEHHEM JTA00OPATOPHBIX PAaOOT HEOOXOIUMO MPONTH UHCTPYKTAK
10 TEXHUKE 0€30MaCHOCTU U PacCIUCaThCsl B COOTBETCTBYIOLEM JOKYMEHTE, OCIe
3TOr0 O3HAKOMHUTBHCS C MOPSAKOM BBINOJHEHHUs JlabopaTopHOU paboThl. B xone
BBITIOJIHEHUS PaOOThl BHUMATEILHO HAOMIOJaWTe 3a M3MEHEHUSMH B CHUCTEME,
MPOBOJUTE M3MEpPEHUs W 3amuchbiBaiiTe HaOmogeHus. Ilo pesynbpTaTam
DKCIIEPUMEHTA CcHesiaiiTe BbIBOABL. llocie BbIMOMHEHUs 1abopaTOpHOM pabOThHI
oopmute 1a00OpPATOPHBIN OTYET M CIHAWTE €ro Ha MPOBEPKY MpernojaaBaTento. B
OTYETE, JOJDKHBI IPUCYTCTBOBATH CIEAYIOLIUE Pa3Ieibl:

1. Ilenb BeITOTHEHUST PAOOTHI.

2. Kpatkas TeopeTnyeckas 4acTh.

3 OTBET Ha KOHTPOJIBHBIE BOIIPOCHI U 3aaHUs

4. DKcriepuMeHTalbHas 4acTh.

5. HeoOxonumble pacuérhbl, ypaBHEHUS PEAKIIM.

6. BriBOAbI.

TpebOoBanus k npeaCcTABJIEHUIO M 0()OPMJIEHHIO Pe3yJIbTATOB
CaMOCTOAITEIbHON PadOThI

HpI/I BBITIOJTHCHHMHN ITHCBMCHHBIX pa60T HCO6XOI[I/IMO CO6J'II-0I[3.TB ciaeayromue
IMpaBuJia:
- pa60Ty CICAYCT BbBIIOJIHATL AKKYpPAaTHO, OCTaBJIAA IIOJA JIA 3aMe€4YaHum

PCLICH3CHTA,
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- YCJIOBHS 3aJ]a4 CBOETO BapUAHTA MEPENUCHIBATH MOJHOCTHIO;

-IpU PEIICHUH JJisi BCEX IMOJYYEHHBIX YHUCJIOBBIX 3HAYEHUH JOJKHA OBITh
pUBECHAa Pa3MEPHOCTD;

- IOJPOOHO M3JIOKUTH XOJ PEUICHUSI C MaTeMaTUYeCKUMHU MPeoOpa3oBaHUAMHU; -
UCIIOJIb3yeMble (DOPMYJIbI IOJKHBI COTPOBOXKIATHCS MOSICHEHUSMH.

Ecnu pabota He 3auTeHa, €€ HAJI0 BBINOJHUTH MOBTOPHO C YYETOM 3aMEUyaHUU

npenojaBatesis U NMPeCTaBUTh BMECTE C PeAbIyIIei paboToM;

NunuBunyanpHble  3amaHus, OQOpMIICHHBIE 0€3 COONIOACHUS YKa3aHHBIX
NpaBWI, a Takxke paOoThl, BBHINOJHEHHBIE HE TI0 CBOEMY BapHaHTy, HeE
PELEH3UPYIOTCS U HE 3aCUUTHIBAIOTCS.

KpnTepm{Mn OIICHKH pe3yJabTaToB CaMOCTOSITEIbHOM paﬁoTbl CTyACHTA
SABJIAIOTCA:

— YPOBCHL OCBOCHUA CTYACHTOM yqe6H0r0 MaTcpuaiia,

— YMCHHA CTYACHTA HCIIOJBb30BATb TCOPCTUYCCKHUC 3HAHHA IIPU BbIIIOJIHCHHUHU
IMPAKTHYCCKUX 3aJ1aY;

— O00OCHOBAaHHOCTb M UYETKOCTh W3JI0KCHUS OTBC€Ta, —

odopmiieHHE MaTepuasa B COOTBETCTBUU C TPEOOBaAHUSIMH.

Kpurtepuu onenku npu codece0BaHUU:

. 100-85 GamioB - ecnu OTBET MOKA3bIBAET MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOM MPEeIMETHONW O0JaCTH, OTIUYACTCS TITyOMHON U MOJTHOTOM
PACKpBITUS T€MBbI; BJIaJICHUE TEPMUHOJOTUUECKUM alllapaToM; YMEHUE OObICHATh
CYIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITUM, AeNaTh BHIBOABI U 0000IICHUS, 1aBaTh
apryMEHTHUPOBAHHBIE OTBETHI, NPUBOAUTH TPUMEPHI; CBOOOJAHOE BJAJCHUE
MOHOJIOTUYECKOW peublo, JIOTMYHOCTh U TOCJIEAOBATEILHOCTh OTBETA; YMEHHUE
MPUBOIUTH MPUMEPHI COBPEMEHHBIX ITPOOJIeM U3ydaeMoil 00JIaCTH.

. 85-76 6anoB - OTBET, 0OHAPYKUBAIOIIUNA MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOM MPEeIMETHOW O0JIaCTH, OTIUYAETCS TIyOHMHOM U MOJTHOTOM
PACKPBITUSI TEMBI;, BJIaJICHUE TEPMUHOJIOTMUYECKUM aImapaTtoM; YMEHHUE OOBSICHSTh
CYIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITUM, JAeNaTh BHIBOABI U 0000IICHUS, 1aBaTh
apryMEHTHUPOBAHHBIE OTBETHI, NPUBOAUTH MPUMEPHI; CBOOOAHOE BIIAJICHUE
MOHOJIOTMYECKOU pPeUbl0, JIOTHYHOCTh U MTOCIIEIOBATENBHOCTh OTBETA. Jlomyckaercs

OJHa-ABC HCTOYHOCTHU B OTBECTCE.
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. 75-61 6amn - OLIEeHUBAETCSI OTBET, CBUAETEIBCTBYIOIIMI B OCHOBHOM O
3HAHMM  TIPOLIECCOB  M3y4yaeMOM MpPEeIMETHONM  00nacTH, OTJIMYAIOLIUKCA
HEJOCTATOYHOW TIIyOMHOW U TIOJHOTOW PACKPBITUS TEMbI; 3HAaHHEM OCHOBHBIX
BOIIPOCOB TEOpUH; cIabo cPOpPMUPOBAHHBIMU HAaBBIKAMHM aHaIW3a SIBJICHU,
IIPOLIECCOB, HENOCTATOYHBIM YMEHHEM J1aBaThb APTYMEHTHUPOBAaHHBIE OTBETHI U
IPUBOJUTH IPUMEPBI; HEJOCTATOUHO CBOOOJHBIM BJIAJEHUEM MOHOJOTMYECKOU
peYblO, JIOTUYHOCTBIO U MOCIEA0BATEIBHOCTBIO OTBETA. [[OIMyCKaeTCss HECKOJIBKO
OLIMOOK B CO/EPKAHUU OTBETA; HEYMEHHUE IIPUBECTU NMPUMED Pa3BUTHS CUTYaLUH,
IPOBECTH CBS3b C APYTUMHU aCIIEKTaMU U3y4aeMoi 00JIacTH.

. 60-50 GamioB - OTBET, OOHAPYKUBAIOIIUN HE3HAHHE TMPOIECCOB
U3y4aeMOoH MpeIMETHOM 001acTH, OTIINYAIOIINICS HETTTyOOKUM PAaCKPBITUEM TEMBI;
HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMU HAaBBIKAMU
aHalM3a SIBJICHUM, MPOLECCOB; HEYMEHUEM J1aBaTh ApPTyMEHTHUPOBAHHBIE OTBETHI,
CllabbIM BJIAQJICHUEM MOHOJIOTUYECKOW pEYbI0, OTCYTCTBUEM JIOTUYHOCTU H
nocie0BaTeabHOCTH. JlomycKaloTes cepbe3Hble OMIMOKUA B COJIEP)KaHUU OTBETA;

HC3HAaHHC COBpeMGHHOﬁ HpO6H€MaTI/IKH I/I3y‘{aeM0ﬁ o0iacTH.

[Tpunoxenue 2

MUHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUMCKOU ®EEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPEKICHNE BBICILIETO 00pa30BaHUs

«/laibHeBOCTOUYHBIN (eiepaibHbII YHUBEPCUTET)

(IBOY)

HNOJIMTEXHUYECKHUHA UHCTUTYT (IIIKOJIA)
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®OHJA OHEHOYHBIX CPEACTB mno

aucuuiuinHe «Xumus» Hanpasiienue

noaroroBku 21.05.04 «I'opHoe aesio»

crienuanusanus « Mapkuenaepckoe

neno» dopMa NOAroTOBKHU 3a04HAasi

BaaguBocTok
2018

IMacnmopt ®@oHIA OLIEHOYHBIX CPEACTB AUCHUILINHbBI

«XUMHUA»

Kon u
(popmympoBka
KOMIIETCHIIUH

Jrtanbl GOpMUPOBAHUA KOMIETEHMH

OIIK- 4 roToBHOCTD
c
€CTECTBEHHOHAYYHBIX
MMO3HIINHI OLIEHUBATh
CTpOEHUE,
XUMUYECKUN U
MUHEpaIbHBIN COCTaB

3HaACT

Knaccn(bnxaumo XHUMHUYECCKUX 3JIEMEHTOB, BEIICCTB U
COEIMHEHHH,

BHU/bI XI/IMI/I‘IeCKOI\/II CBsS3H B paSJ'II/I‘—IHI)IX THUIIaX
COEAMHEHHI; TEOPETUUECKUE OCHOBBI CTPOCHUS BEILIECTBA;
OCHOBHbBIE XMMHUUECKHE 3aKOHBI U TOHSITHS;

OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHUX
peakuuii 1 GU3NKO-XUMUIECKUX MTPOLIECCOB
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3€MHOM KOPBI,
MOP(OIOTHIECKUE
OCOOEHHOCTH U
T€HETUYECKHE TUIIBI
MECTOPOXKACHUI
TBEPJIbIX MOJIE3HBIX
HCKOITAeMBbIX TIPH
PEIICHUH 3a71a4 110
parMoHAIBHOMY U
KOMILIEKCHOMY
OCBOEHHUIO
reopecypcHOro
MOTEHIAIa HEeJIP

HCIIOJIb30BATh OCHOBHBIC 3JICMCHTAPHBIC MCTOAbI
XMMHYECKOTO HCCIICOBAHNS BEIIECTB M COCANHCHUN;
COCTaBJIAThH M PEUIATh XUMUYECKUE YPaBHEHUS,
MIPOBOJIUTH U3MEPEHUsI, 00pabaThIBATh U MPEICTABIIATH
yMeeT | pe3yibTarThl;
co0Jro1aTh Mepbl 0€30MaCHOCTH MPHU padboOTe ¢ XUMUYECKUMHU
peaKkTUBaMu;

WCIOJIH30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLHUIUIAH B TPO(eCCHOHANBHOM eI TeIbHOCTH.

HaBbIKaMH TIPUMEHEHHUS 3aKOHOB XUMHUU JJIs PEIICHUS
MPAKTUYECKKX 33714,

OCHOBHBIMH ITPUEMaMH 00pa0OTKH IKCIIEPUMEHTAITLHBIX
BIIAJICET | NAHHBIX;

METOJIaMH BBIITOTHCHHS AJICMEHTAPHBIX JTA00OPATOPHBIX
(U3HKO-XMMHYECKHUX MCCIIE0BaHUI B 001acTh

poheCCHOHATTLHON IeATEIEHOCTH.

KonTtpons poctmxeHus ueneu Kkypca

No Kontponupyemslie pa3aeisl / TeMbl Kogs! u aTanst OrneHoYHbIE CPEeJICTBA
n/m JHUCIUAIIINHBI (dbopMHupOBaHUS TeKYIIUH MIPOMEKYTOUHAS
KOMITETCHLIU I KOHTPOIIb aTTecTaLus
1 CrtpoeHue BelecTBa. OIIK-4 | 3Haer YO-1, IIP- | CobecenoBanue.
KBanToBOMEXaHUUECKHUI TOIXOI K yMeeT 6 Bomnpocsl k
OTHMCAaHUIO CTPOCHHS BEIIEeCTBA BJIA/IEET JK3aMEeHy.
2 3aKOHOMEPHOCTH MTPOTEKAHHS OIIK-4 | 3HaeT YO-1, IIP- | CobecenoBanue.
XUMHYECKUX MTPOIECCOB yMeeT 6 Bormpocsr k
BIIAJICET 9K3aMCHY
3 PacTtBops! 1 Apyrue nucnepcHele OIIK-4 | 3Haer YO-1, IIP- | CobecenoBanue.
CUCTEMBI yMeeT 6 Bormpocsr k
BJIaJICET 9K3aMCHY
4 DIEKTPOXUMUYECKUE CUCTEMBI U OIIK-4 | 3Haer YO-1, IIP- | CobecenoBanue.
MIPOTIECCHI yMeeT 6 Bompocsr k
BIAICET JK3aMeHy
5 Baxreiimme KOHCTPYKITHOHHEIE OIIK-4 | 3Haer YO-1, IIP- | CobecenoBanue.
MaTepualbl, UX CBOMCTBA, yMeeT 6 Bonpocs! k
MOJTy4YeHue, MPIMEHEHNE BIIAJICET JK3aMeHy
IIkaJsa oueHUBaHUsI YPOBHA CHPOPMHMPOBAHHOCTU KOMIIETEHIIUM
Kon u
(dhopmynHupoBKa Orarbl GOpMUPOBAHUS KOMIIETCHIINN KpUTEpHUH TTOKa3aTen
KOMIICTCHIIH
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OIIK- 4 roTOBHOCTB
C
€CTECTBEHHOHAYYHBIX
MMO3HITNH OIICHUBATh
CTpOCHUE,
XUMHYECKUHN 1
MHUHEpaJIbHBIA COCTAB
36MHOH KOPBI,
Mopdooruyeckre
OCOOEHHOCTH U
TeHETHYECKUE THUITBI
MECTOPOKACHUI
TBEPJBIX MOJIE3HBIX
HCKOIIaeMBbIX MIPU
perieHun 3a1a4 mo
paruoHAILHOMY H
KOMILJIEKCHOMY
OCBOCHUIO
reopecypcHOro
MOTEHIMANIa HEAP

KJTacCH(PHUKAITHIO
XHUMHAYECKHAX
3JIEMEHTOB, BEIICCTB
U COCJMHEHMI; BHJIBI
XUMHYCCKOH CBSI3H B
pa3IUYHBIX THUIAX
COCIUHCHMIA,
TEOPETUUYECKUE
OCHOBBI CTPOCHUS
BCIIECTBA, OCHOBHBIC

3HaHue
KJaccuuKauu
XUMHYECKUX
3JIEMCHTOB, BEIISCTB
¥ COCTMHEHMI; BUIOB
XAMHYECKOU CBSI3HU B
Ppa3IMYHBIX THUIMAX
COCIUHCHUH;
TEOPETHUECKHUX
OCHOB CTPOCHUS

Croco6HOCTh
HUCIIOJIL30BaTh B CBOEH
npoeCCHOHATBHOM
ACATCIIbHOCTU 3HAHUS
KJ1accuuKauu
XUMHYECKUX
3JIEMEHTOB, BEILIECTB M|
COCJIMHEHMI;, BUJIOB
XUMHYCCKOH CBSI3H B
Pa3IUYHBIX THUIAX

Eszf)f)romlﬁ XAMHUYECKHE 3aKOHBI |BEIECTBA;, OCHOBHBIX COC/TMHEHUIA,
YPOBCHS) U HOHATUS; XUMHYECKHUX 3aK0HOB| [COPETUICCKIX OCH?B
OCHOBHBIC ¥ TIOHATHiA; CTPOEHMSI BELIECTBA;
3aKOHOMEPHOCTH OCHOBHBIX OCHOBHBIX
TIPOTEKAHMS 3aKOHOMepHOCTejf  [XHMUUCCKHX 3aKOHOB
XUMHUIECKHIX TpOTEKaHUs U IIOHSITHH; OCHO]jHI)IX
peakumii u XUMUUECKHIX 3aKOHOMEPHOCTEMN
(GU3MKOXUMHYECKHX |peakimii u pusuko- [[POTCKAHHI
IIPOLIECCOB XHMHYECKHX XUMUYECKUX PeaKIuil
TIPOIECCOB u pusnko-
XUMHUYECKUX
MIPOILIECCOB
HCIIOJIb30BaTh YMenue CrocoOHOCTB
OCHOBHEIE UCIOJIb30BaTh UCIIOJIb30BaTh
3JIEMEHTapHbIE OCHOBHBIE OCHOBHBIE
METO/IBI 3JIeMEHTapHbIE 3JIEMEHTapHbIE
XUMHUYECKOTO METOIBI METOMbI
HCCIEIOBAHUS XUMHYECKOTO XUMUYECKOTO
BEIIECTB U HCCIEIOBaHMS HCCIEIOBAHUS
COCIUHCHUIA; BEILIECTB U BEILIECTB u
COCTaBJIATh U PEIlIaTh|COCTUHEHUH; COCJIMHEHUI;
XUMUYECKUE COCTaBJISITh U PEILIaTh|COCTABIATh U PELIaTh
YpaBHEHUS; XUMUYECKUE XUMHYECKHE
IpOBOJNTH YpaBHCHMS, YpaBHECHHS,
HU3MEpCHUS, MIPOBOJUTH MIPOBOJUTH
yMeeT 00pa0aTbIBaTh U HU3MEpEHUS, HU3MEpEHUS,
(mpoaBuHyTHIA ) TPEACTABIIATH o0OpabaThiBaTh U 00pabaThIBaTh u
PE3YyJILTATRL, NPEACTABIATh NPEACTABIATh
COOIONATh MEPBI | pesyipTaThI; pe3yJIbTaThI;
0€30MacHOCTH IPH |06 monaTh Mepsl  |cOBMIOAATD MEpBI
pabore ¢ 0e30acHOCTH IPH  |0€3011aCHOCTH  TIPH
XUMUHCCKUMH pa6ore ¢ pa6ote c
PCaKTHBAMIL, XUMHYECKUMHU XUMHYECKUMHU
HCTOJIB30BATE peaKkTUBaMuy; peaKkTuBaMuy;
OCHOBHBIC 3AKOHBL |y o110 1530BaTH HCIIOJIb30BaTh
CCTCCTBCHHOHAYIHBIX ¢ OBHBIC 3aKOHBI  |OCHOBHBIE  3aKOHBI
JMCIHIUIHH B _ |ecTecTBEeHHOHAyYHBIX|€CTECTBEHHOHAYYHBIX
npogeCcCHOHATEHOM JUCLUIUINH B JUCUUIIINH B
ACATCIEHOCTH. PO ECCHOHATTEHOHN  |TIpohecCHOHATBHOMN
JEATEIbHOCTH. JEATEIbHOCTH.
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BIAJEET

HaBBIKaMH
IIPUMEHCHHA 3aKOHOB
XUMUU OJ1d pCIICHUA
MPAKTUYCCKUX 3a1aY,

Brnanenne HaBBIKAMU
OPUMEHEHHUS 3aKOHOB
XUMHWH JIJI pELICHUS
MPaKTUYECKUX 3a/aY;

Croco6HOCTh
TIPUMEHSATH 3aKOHBI
XAMUU IS peLICHUs
MPAKTUYECKUX 3a/1a4;

(BBICOKHIH) OCHOBHBIMHU OCHOBHBIMHU TIOJTb30BATHCS
npueMaMu npreMaMu OCHOBHBIMHU
00paboTKH 00paboTKHM JKCIle-  (IPHEMaMu 00-
9KCTIEPUMEH-

TaJbHBIX JAHHBIX;  |PUMEHTAIbHBIX paboTku
METOJIaMH JAHHBIX; METOAMH  |3KCIIEPHMEHTAIBHBIX
BBITIOJTHEHHS BBITIOJTHEHHS JAHHBIX; METOTAMH
3JIEMEHTaPHBIX 3JIEMEHTAPHBIX BBITIOJTHEHHS
mabopaTOPHBIX n1ab0paTOPHBIX 3JI€MEHTapHBIX
(OUBNKOXUMHYECKHUX |(PHU3MKOXMMHUYECKUX |1a00paTOPHBIX
HCCIIeIOBaHNH B YCCIICZIOBaHUI B (U3UKO-XMMUYECKIX
obnactu o0macTtu HCCIIeIOBaHUH B
npodeccuoHanbHol |mpodeccroHanbHOM |[00macTH
JEeATEITLHOCTH. JeATEITLHOCTH. npodeccrnoHabHOM
JeATEITLHOCTH.

MeToauueckue PEKOMEHIANUN, OIIPECACTAIONININE MMPOUHCAYPHI OIICHUBAHUSA
pe3yabTaToB OCBOCHHUA TUCHMUIIJIMHBI

Texymasi arrecTamusi CTYAeHTOB. TeKkylmas arrecTans CTYJCHTOB IIO
JUCIUIUINHE « XUMHS IMPOBOJHUTCS B COOTBETCTBHH C JIOKAJIHbHBIMH HOPMATHBHBIMHU
aktamu JIBDOY u saBiseTcs 00s53aTeIbHOM.

Texymass arrecranus IO JAWCHHMIUIMHE «XHUMHUS» TPOBOIUTCS B  (dopme
KOHTPOJIGHBIX MEPOIIPHUATHIA 3alIUThl MPAKTHYECKOW pPadOThl, W MPOMEKYTOTHOTO
TECTUPOBAHMS 10 OICHUBAHWIO (PAaKTHUECKHX pPEe3yJbTaTOB OOYYCHHS CTYJCHTOB H
OCYIIECTBIISAETCS BEAYIIUM MTPETIOIaBaTeIIeM.

OObeKkTaMu OLIEHWBAHUS BBICTYNAIOT:

. ydyeOHasi NMCUUIUIMHA (AaKTUBHOCTh Ha 3aHATUSAX, CBOEBPEMEHHOCTb
BBIIIOJIHEHUS PA3JIMYHBIX BUJIOB 33JaHMM, MOCEIAEMOCTh BCEX BHUJIOB 3aHATHH IO
aTTeCTyeMOM AUCLUIUIMHE).

OcymecTBisieTcs MyTEM KOHTPOJIS MOCEIAEMOCTH, IMPOBEPKH KOHCIIEKTOB MU
TeTpaieu M0 MPAKTUYECKUM 3aHATUSM,;

. CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHUM.

Br160pounbIit orpoc o TeMaM JIEKIMOHHBIX U TPAKTUYECKUX 3aHITHIA;

. YPOBEHb OBIAJCHUS MPAKTUYCCKUMHU YMEHUSMHU M HABBIKAMU II0 BCEM
BUJIaM y4eOHOU paboThI;

CobecenoBaHue NpH MPUEME BBINOJIHEHHBIX NPAKTHUYECKUX M J1aOOPATOPHBIX
3aJIaHUM;

. pe3yJIbTaThl CAMOCTOSITEILHON PaOOTHI.
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Bonpocs a5 cobecenopannsi Pasnen 1. AToMHO-MOJIEKYJISIPHOE
yueHue

OCHOBHbIE TIOHSITUS M 3aKOHBl XHMHHM B CBET€ ATOMHO-MOJEKYJSPHOTO
YUECHUSI.

OCHOBHBIE KJIACChl XUMHUUYECKUX COCJUHECHUM U T€HETUYECKasl CBSI3b MEXKIY
HUMH.

3aKO0H YKBUBAJICHTOB. MOJISIpHBIE MAaCChl U MOJISIPHBIE 00bEMBI SKBUBAJICHTOB.
Paznean 2

Ucrtopus pa3BUTHSA MpEACTABIICHUM 0 CTPOCHUU aToma.
KBaHTOBOMEXaHMUECKHE MPEICTABICHUS O CTPOCHUH aTOMa.
[lepuoguyeckre 3aKOHOMEPHOCTH B CTPYKTYpE aTOMOB U HU3MEHEHUH
CBOMCTB aTOMOB. llepuoanueckuil 3akOH U nepuoandeckas cucrema [[.U.
Menpeneena.

XapakTepUCTUKA 3JIEMEHTA 0 €T0 MOJIOKEHUIO B IEPUOJUYECKON CUCTEME.
OcHOBHBIE BUbI U XapAKTEPUCTUKH XUMHUYECKON CBSI3H.

Ocob6enHnoctu MeToja BalieHTHBIX cBs3eld (MBC)

MexMOoNeKyJIIpHbIe B3aUMOJICHCTBUS

Pa3nen 3. 3akoHOMEpHOCTH NMPOTEKAHUSA MPOLIECCOB

OcCHOBHBIE  TEpMOJUHAMUYECKHE  (DYHKIUU  COCTOSIHUSI ~ CHUCTEMBI:
o003HaueHue, GPU3NUECKUil CMBICI, CIOCOOBI pacyeTa.

OCHOBHBIE 3aKOHBI TEPMOJUHAMHKHU: (HOPMYIUPOBKU, MaTEMATUUYECKUE
BBIPAXKEHUSI, IPUMEHEHUE K PA3JIUYHBIM CUCTEMAM.

Kputepun caMONpOU3BOJIBHOTO MPOTEKAHUS MPOLECCOB B Pa3IHMYHBIX
CUCTEMAX.

XumMuueckass KuHeThka. [loHsATHE CKOpOCTM XUMHUYECKOW PpPEAKIUU.
DakTOpHI, BIUSIOLUIME HA CKOPOCTh TOMOTE€HHBIX U T€TEPOT€HHBIX MTPOIIECCOB.
3akoH nercTByromux Macc, npaswio Bantl odda, ypaBHeHue Appenuyca.
Karanus.

Xumudeckoe paBHoBecue. KuHeTHueckoe U TepMOJMHAMUYECKOE YCJIOBUS
paBHOBecHs. BHJIbI KOHCTAaHT PaBHOBECHS M B3aUMOCBS3b MEXKIY HHUMHM.
Tepmoaunnamuueckoe o0ocHoBanue npuHiumna Jle-Illatenne.

Pa3znen 4. XumMnueckue CHCTEMBI

Knaccuduxkanus pacTBopoB.

2. OCHOBHbIE XapaKTEPUCTUKU U CBOWCTBA PACTBOPOB HEAIEKTPOIUTOB.
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3. OCHOBHBIEC XapaKTEPUCTUKHU U CBOMCTBA PACTBOPOB AJIEKTPOIUTOB.

4, JlucriepcHbIe CUCTEMBI (KOJTOUIHBIE PACTBOPHI)
Pa3znen 5. DiaekTpoxumMuyecKkue CUHCTEMBI

1. XuMHuuecKkrne UCTOYHUKH TOKA: TaJIbBAHUYECKHUE DJIEMEHTBI, aKKyMYJISITOPBI,
TOIUTMBHBIC OaTapewu.

2. Tlpomiecc amekTponm3a, TMOCIEAOBATEIBHOCTh JJIEKTPOAHBIX  PEaKIIHi,
3JIEKTPOJIN3 PACTBOPOB U PACILIABOB.

3. Buapl KOppO3MOHHBIX MPOIECCOB U CIIOCOOBI 3aIUTHI OT KOPPO3HUH.

Kpurtepuu onenkmu:

OmauyHo BBICTABISIETCA CTYJIEHTY, €CJIM OH C JOCTAaTOYHOW IMOJHOTOW H3J1araet
COOTBETCTBYIOIIYIO TEMY; J1a€T MpaBUIbHbIC (DOPMYIHPOBKHU, TOUHBIE ONPEICTCHUS
U TIOHATHUSI TEPMUHOB; MOXKET O0OCHOBATh CBOM OTBET, MPUBECTU HEOOXOJUMBIC
MIPYMEPHI; MPABWIHHO OTBEYAET HAa JOMOJHUTEIbHBIE BOIPOCHI MpEnoaaBaTes,
HMMEIOIIME 1[EJIbIO BBISICHUTH CTEIICHb IOHUMAHMS CTYJICHTOM JaHHOTO MaTepuaa;
Xopowo eciu Npy U3JI0KEHUHM ObUTH JIOMYIIEHBI 1-2 HeCyIeCTBEHHBIC OITHOKH,
KOTOpbIE OH HCHPABJAET IOCJIC 3aMEUaHHusl IperojaBaTesis; JaeT IpPaBUIbHbBIC
(GhOpMYJIMPOBKH, TOYHBIC OMPEACIICHUS W MOHATHS TEPMUHOB; MOXET 000CHOBATH
CBOM OTBET, IPHUBECTH HEOOXOAWMBIC TMPUMEPHI; IPABHIBHO OTBEYACT Ha
JIOTIOJTHUTEJIbHBIE BOMPOCHI MPEnogaBaTesi, UMEIOIIUE 1IEIbI0 BBISICHUTH CTEICHb
MMOHUMAaHUS CTYJEHTOM JIAHHOT'O MaTepualia;
Yoosenemeopumenvno eciu: Tpu HU3JI0KEHUH ObLTa JOMyIIeHa 1 cyliecTBeHHas
omuOKa; CTYyJACHT 3HAET W MOHUMAET OCHOBHBIE TOJIOKEHHS TaHHOW TEMbI, HO
JIOMyCKAaeT HETOYHOCTU B (OPMYJHUPOBKE TOHSATUN, H3JaraeT Marepuan
HEJIOCTATOYHO JIOTMYHO U TIOCJIEAOBATEIbHO; 3aTPyJHSAETCS MNpU OTBETaX Ha
BOIIPOCHI MPETIO/IaBaTes;

Heyooenemsopumenvro eciam npyu U3JI0KEHUN ObLUTHA JOMYIICHBI CYIIe-
CTBEHHBIC OIIMOKH (B TOM YUCJIE U MaTEMaTUUYECKUE) WIIM CTYJICHT IEMOHCTPUPYET

IMOJIHOC HE3HAHUEC JaHHOT'O MaTCpHajia.

IIpome:xyTouHasi arrecrauMsi CTyJeHTOB. IIpoMexyTrouHas arrecranus
CTYJICHTOB 10 JUCLUUIUIMHE «XHUMUS» MPOBOJUTCA B COOTBETCTBUU C JIOKAJTbHBIMU
HOopMaTuBHBIMU akTamu [IBDY u aBnsgercs 00s3aTenbHOM.
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B xadecTBe mpoMeXyTOYHOTO KOHTPOJIS 10 JUCLUILTHHE MIPEyCMOTPEH 3K3aMeH,
KOTOPBII MPOBOAUTCS B YCTHOM (popMe (YCTHBIH onpoc B (OpMe OTBETOB Ha BOIPOCHI
HK3aMEHAI[MOHHBIX OUJIETOB).

Ornenka Kpurepuit Orncanne KpUTepus
OTin4HO (3a4TEHO) 100-85 OTBeT MOKAa3bIBAET MIPOYHBIC 3HAHUS OCHOBHBIX MIPOIIECCOB
OaJoB M3y4aeMOi MpeIMETHOW 001aCTH, OTIIMYACTCS TITyOUHOU U

MTOJIHOTOM PACKPBITHUS TEMbI, BIAJICHUE TCPMUHOIOTHUECKUM
anmnapaToM; yMEHUE OOBSICHATH CYITHOCTh, SBICHUH,
MPOIIECCOB, COOBITHH, NTeTIaTh BEIBOJBI M 00OOIICHMSI, TaBaTh
apryMEHTHPOBAHHBIC OTBETHI, TPUBOJIUTH IPHUMEPHI;
CBOOOJIHOE BNIaJICHUE MOHOJIOTHYECKON PeUbl0, IOTHYHOCTD U
MOCJICIOBATEILHOCTh OTBETA; YMEHHUE MPUBOJAUTH MPUMEPHI
COBPEMEHHBIX NMPOOJIEM U3ydaeMoii 001aCTH.

Xopowo
(3auTeHo)

85-76 OamioB

OtBet, 00HAPYKMBAIOIINI IPOYHbIE 3HAHMUSI OCHOBHBIX
MIPOIIECCOB M3Y4aeMO MpeIMeTHON 001aCTH, OTIINIAETCS
rIyOMHOM U TIONHOTOM PACKPBITHS TEMBbI; BIaCHUE
TEPMHUHOJIOTUYECKUM aIapaToM; YMEHUE OOBSICHSITh
CYIIIHOCTb, SIBJICHUH, IPOLIECCOB, COOBITUM, IEIaTh BHIBOIBI U
000011IeH s, 1aBaTh apTYMEHTUPOBAHHbIE OTBETHI, IPUBOIUTD
MpUMEPBI; CBOOOHOE BIIaIEHHEe MOHOJIOTHYECKOH peUblo,
JIOTUYHOCTH U MOCTIeI0BaTeIbHOCTh 0TBeTa. [lomyckaercs
OJlHA - IB€ HETOYHOCTHU B OTBETE.

Y 10BIETBOPUTENBHO

75-61

OHCHI/IBaeTCSI OTBCET, CBI/II[CTCJII)CTBYIOHII/Iﬁ B OCHOBHOM O 3Ha-

(3auTeHO)

Ooaut

HUU TIPOIIECCOB M3yYaeMOi IpeMETHOI 00MacTH,
OTIUYAIONIUICS HEJJOCTATOYHOH TITyOMHOHN ¥ TTOTHOTOM
PAaCKpBITHS TEMBI, 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH;
c11abo c(hopMHUPOBAHHBIMU HABBIKAMH aHAJIN3A SBJICHHUM,
MIPOIIECCOB, HEIOCTATOUYHBIM YMEHUEM JIaBaTh
apryMEHTHPOBAaHHBIC OTBETHI U IIPUBOIUTH IIPUMEPHI;
HEJIOCTATOYHO CBOOOJIHBIM BJIaJICHUEM MOHOJIOTHYECKOM
PeYbI0, TOTUYHOCTEIO U TIOCIIEIOBATETLHOCTHIO OTBETA.
JlormyckaeTcst HECKOIJIBKO OIMIMOOK B COZIEpKAaHUH OTBETA;
HEyMEHHE TIPUBECTH MPUMEP Pa3BUTHS CUTYAIUH, TPOBECTH
CBsI3b C JAPYTUMU acTIeKTaMH U3y4aeMon 00IacTH.

HeynosnerBopurenbHo
(He3aureHo)

60-50 Oayu1OB

OTBeT, 00HapYKUBAIOMINK HE3HAHHE MTPOIIECCOB N3Y4aeMO
MpeaMETHON 00J1aCTH, OTIUYAIOIINHCS HETITyOOKUM
PacKpBITHEM TEMBI; HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(OPMUPOBAHHBIMU HABBIKAMH aHAJIHM3a SBJICHUM,
MIPOLIECCOB; HEYMEHNEM J1aBaTh apIyMEHTHPOBAHHBIE OTBETHI,
CTa0BIM BJIaIEHUEM MOHOJIOTHYECKOM PeYbl0, OTCYTCTBUEM
JIOTMYHOCTH U 110CJIEI0BATENIbHOCTH. JloIyCcKaroTCs cepbe3Hble
OIINOKH B COACPKaHNU OTBETA, HE3HAHUC COBpeMeHHOﬁ
po0JIeMaTHKY U3y4aeMon 001acTu.

OueHoOYHBbIE CPEACTBA VIS POMEKYTOYHOM aTTecTauuu

[TpomexyTouHas aTTecTalus MPOU3BOIUTCS B POpME IK3aMeHa.
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Bonpocul k 3x3ameny
1. IIpenmer usyuenus xumuu. CBsi3b C IPpYrMMH HayKamu. Poiib JOCTHKEHMIA

XUMUHU B HAPOJTHOM XO35MCTBE.

2. ATOMHO-MOJIEKYJISIPHOE YYEHHE Ha COBpeMeHHOM dtare. KonnuecTBeHHbIe
COOTHOIIICHMSI B XUMHUU. 3aKOH COXpaHEHUsI MaTEepHUH KaK GyHIaMEHTaIbHBIN 3aKOH
€CTECTBO3HAHHUS. 3aKOH YKBHBAJICHTOB.

3. BemectBo, kak ocHOBHast xuMHuueckas cucrema. Kimaccudukaius BemiecTs.

4. CTpyKTypHBIE YPOBHU OpraHU3AIMK BeHIeCTB. JIMCKPETHOCTh M HEMPEPHIB-
HOCTb B IIPUPOJE.

5. KBantoBo-mexaHuyeckass Mojeidb aroMa. KopmycKyisipHO-BOJHOBOM
JyaJIu3M.

6. 3amomnenue AO snextponamu. [lpunnun [Taymm. [TpaBuno Xynzaa. [lpuniun
HAWMMEHBIIEH SHEPTUH. DJIEKTPOHHAS €MKOCTh SHEPIeTHUYECKUX YPOBHEM.

7. Tlepuonuueckuit 3axkon JI.11. MenneneeBa, ero usznueckoe oOOCHOBaHUE.
[lepnonyHOCTh KaK (PyHIaMEHTaIbHOE CBOMCTBO MAaTEPHUHU.

8. KoBamentnas cBs3p ¢ mnosunmii metoma BC. Hanpaenennocts u
HACBIIIAEMOCTh KOBaJeHTHOW cBs3u. [uOpumuzanms. [‘eomerpusi MoJekyd,
N3omopdusm.

[Tommmopdusm.

9. HanmonekynsapHbIit YPOBEHb OpraHu3anuu BEIECTBA. Turnbl
MEXKMOJIEKYJIIPHBIX B3aUMOJECHCTBUN.

10. VpoBenp MakpoopM B CTPYKTYpHOH OpraHW3allid BEIIECTBA. |HIIBI
KPUCTAJUTMYECKUX PEUIETOK, UX CPAaBHUTEIbHAS XapaKTEPUCTHKA.

11. Xumudeckas TepMOJIWHAMHUKA. TepMoAMHAMUYECKUE CUCTEMBI, MPOIECCHI,
napaMeTpbl. OyHKIIUU COCTOSIHUS, UX (DU3NUECKUN CMBICI, PAa3MEPHOCTh U TTOPSIIOK
W3MEHEHUs B XUMHUYECKHUX Mpolieccax 1 (pa3oBhIX Mepexoiax.

12. 3akoHbl TEpMOXUMHH, Kak cieiacTtBue | Havama TepMoguHaMuku. Mx
MCIMOJIb30BaHNE B XUMHUH.

13. TepMmoguHaMUYECKU WU CTATUCTUYECKUM TOIXOJ K TPAKTOBKE TMOHSTHS
“arTponus’. BeposTHOCTh Kak aTpuOyT CHOXKHBIX cucteM. O COOTHOIICHUU
nopsi/iKa v Oecropsiika B IPUPOJIE.

14. VYcnoBusi caMONpPOU3BOJBLHOIO  MPOTEKAHUS  XUMHUYECKUX  PEaKIIMi.

N3menenune cBo6oHOM sHeprun [ mOOca Kak Mepa XUMHYECKOTO CPOJICTRBA.
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15. CkopocTh XuUMHUYECKHUX peakiuil. DakTopbl, BIMUSIOIIME Ha CKOPOCTb.
OCHOBHBIE 3aBUCUMOCTH, UX MATEMAaTUYECKOE BbIPAKECHUE

16. DHeprus akTHBanuu, €€ poib. [loHATHE aKTUBUPOBAHHOTO KOMILIEKCA.
DHepreTuyecKue JuarpamMmmel.

17. VYcnoBus xumuueckoro paBHoBecus. KoHCTaHTa XUMHUYECKOTO paBHOBECHS,
ee gusnueckuii cMmpici. CrocoObl CMEIICHHsI pAaBHOBECHS.

18. PactBopsl. Knaccudukaius pactBopoB. CrocoObl BBIpaKEHHS COCTaBa
pacTBOpoB. TepMoaAMHaMUKa IPOLECCA PACTBOPEHUS.

19. KonnuraTuBHBIE CBOWCTBa pacTBOpPOB. lcmoib30BaHWE KOJUIUTATHBHBIX
CBOWCTB B TEXHOJIOTHSIX.

20. DnexTponuTHdecKkas auccoluanus, ee npuduHbl. CHIbHBIE W cladble
ANEKTPOJIUTHL. 3aKkOH pa3BeaeHus OcrtBanpaa. BinsHue OJXHOMMEHHBIX U
Pa3HOMMEHHBIX HOHOB Ha CTENEHb AUCCOLUALINH.

21. OnexTtponutuyeckas auccouuanus Boabl. MOHHOE MNpoW3BEIEHHUE BOJbI.
Bonopoxausii nokasarens cpensl pH. U3mepenue pH.

22. T'maponu3. CreneHb M KOHCTaHTa Tujaponusa. [logaBneHue u ycuiieHue
TUJIPOJIA3A.

23. TlonsTue o qucrniepcHbIX cucteMmax. Kommonasl, (hakTopbl, CTAOUIU3UPYOITHE
KOJUIOMJHBIE cucTeMbI. KoJutonabl B IPUPOJE U TEXHOJIOTMYECKUX CHCTEMAX.

24. OKHCIUTEITbHO-BOCCTAHOBHUTEIIbHBIE  MPOIECChl.  BopopomnHas — mikana
MOTEHIIUAJIOB. Onpenenenue HaIlpaBJICHUS MPOTEKAHUS
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX TPOLIECCOB.

25. Krnaccudukaiuys >7eKTpOJOB MO MEXAHU3MY YCTAaHOBJICHHS AJIEKTPOIHOTO
noreHuuana. YpasHenune Hepucera.

26. XuMUYeCKME MCTOYHUKM TOKAa. YCTPOWCTBO M MPUHIUI JCHCTBUS.
[IpuHIMnIUanpbHOE pa3mnuue W o0mue 3aKOHOMEpHOCTH. JlocTomHCTBA U
HeJ0CTaTKH. [IepCIeKTUBBI HCITOIb30BaHMUS.

27. Dnexrponm3. IlociemoBaTenbHOCTh pa3psAIKd HOHOB W MOJICKYJNT Ha
anekTpoaax. [IpumeHnenue ayekTposin3a. XeMOTPOHHUKA.

28. Kopposus meTamioB, Kiaccudukanus KOPpO3UOHHBIX npoleccoB. Knneruka
U TEPMOJIMHAMHKA KOPPO3HUH.

29. OcCHOBHBIE TPHUHIMIBI 3aIIUTHl METAUIOB OT KOpPpo3uu. MHTHOWUTOpPEI.

HecoBmecTnMOCTh MaTeEpUanoB B KOHCTPYKIUAX.
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Tunosbie 32JaHUA K IK3aMEHY

1. KnaccudunupoBath XUMHUUECKHE COCTUHEHUSI.

2. OnpenensTh COCTaB aTOMa, €r0 CTPOCHHUE, BIMSIHHE 3JCKTPOHHOU CTPYKTYpPHI
aTOMOB Ha KMCJIOTHO-OCHOBHBIE 1 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
. OnuceIBaTh CTPOCHUE U CBOMCTBA MOJIEKYJI ITO THITY XMMUYECKUX CBA3EH.

. OnpenesnaTs BUABI MEXMOJIEKYJIIPHOTO B3aMOJECHCTBHS.

. OnucepiBaTh  pasiavyYHbIE TUIBI XUMUYECKUX CHCTEM, HX BaXHEHIIUE
XapaKTEPUCTHKHU U CBOMCTBA.

. crionb30BaTh TEPMOJMHAMUYECKUNA W KUHETHYECKUH METOABI ISl OLICHKU
BO3MOYXHOCTH IPOTEKAHUS, HAIIPABJICHUS U YCIOBUHN MPOTEKAHNUS XUMUYECKHUX U
(pU3UKO-XUMUYECKUX MPOLIECCOB.

. OnpenenaTh KaueCTBEHHBbIE W KOJMYECTBEHHBIE XapaKTEPUCTHKU PACTBOPOB U
MIPOLIECCOB (rugparanuu, U CCOLIMAIINH, TUIPOJIN3A, OCAKJICHUS,
KOMILIEKCOOOpa30BaHuUsl, KOJUTOUI000pa30BaHusl).

. O0BsCHATP PabOTy XHMMHYECKHMX HCTOYHHKOB TOKa, paccuutheiBaTh I/C;
000CHOBBIBaTh BBHIOOP MPOLIECCOB, UAYIIMX HA JIEKTPOAAX MPHU BJIEKTPOJIU3E C
YYETOM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIUAIOB.

. JlaBaTh XapakTEpPUCTHKY MPOLECCOB KOPPO3UHU PA3IUUYHBIX METANIMYECKUX CHU-

CTCM B YCJIOBHAX pastquﬁ ACTIOJIApU3aliu.
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