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PABOYASA INTPOTPAMMA JUCIIUTIJINHBI

Xumusa

cneyuanvHocms 21.05.04 I'oproe deno
Crnenmnammzanus «l1laxTHOE U TOA3EMHOE CTPOUTEITHCTBOY

Dopma no020mosKu ouHas

kypc — 1 cemecmp — 1

nexyuu — 18 (vac.)

npaxmuyeckue 3ausimus — 18 gacos.
nabopamopnuvie pabomol —18 4acos.

6 mom yucie ¢ ucnoavzoganuem MAO pex. 6/np. 8/1a6.0 yac.
6ce2o uacos ayoumoprou nazpysku — 54 (dac.)
6 mom uucie ¢ ucnoavzosaruem MAO - 14 uac.
camocmosimenvhas paboma — 54 (dac.)
peepamusnvle pabomei — HET.

3auem — 1 cemecTp

9K3ameH — He TPETYCMOTpPEH.

Pabouas mporpamma cocTaBiieHa B COOTBETCTBUH C TPeOOBaHUSAMH (elepalbHOr0 TOCyJapCTBEHHOIO
00pa3oBaTEeNbHOTO CTaHJAPTA BBICIIET0 O00pa30BaHMSA, YTBEPXKIECHHOTO MPHKa3oM MHHHUCTEpCTBA
oOpazoBanus u Hayku PO ot 17.10.2016 r. Ne 1298

Pabouas mporpamma o0CyXJeHa Ha 3acelaHWU OTIEJIEHHS TOPHOrOo M He(TerazoBoro Jena,
npotokoi Ne 3 ot 18 stuBaps 2022 r.

3asedyrowuii kaghedpoii obwetl, HeopeaHuuecKol U 31eMeHMOOP2AHUYECKOU XUMUU A.A. Kanyctuna
Cocmasumens.: noueurt JI.B. Munaesckas



O0opoTHas ctopoHa TUTYJIbHOrO Jiucta PILJI

1. PabGouas nporpamma rnepecMOTpeHa Ha 3aC€IaHUU OTJEJICHUS TOPHOTO U HEe(TEra30Boro Jena
U yTBEpXKJI€HA Ha 3aCellaHuM OT/EJICHUS TOPHOTO M HEe(TEra3oBoro jeina, MPOTOKON OT « »
202 1. Ne

2. PabGouas nporpamMma nepecMoTpeHa Ha 3aceJaHuH OTJEJIEHUs TOPHOTO M HETEra3oBoro aeina
U YTBEpXKJI€HA Ha 3aCelaHu¥ OT/AEJICHUS TOPHOTO M HEe(TEra3oBoro jeina, MPOTOKOI OT « »
202 1. Ne

3. Pa60qa;1 Imporpamma nn€peCMOTpCHa Ha 3aCCAAHNU OTACICHHA IT'OPHOI'O U HG(I)TCFEBOBOFO aciia
" YTBECPIKACHA HAa 3aCCAaHUUN OTACIICHUSA T'OPHOI'0 U He(bTeFaSOBOFO JcJa, IMMPOTOKOJI OT « »
202 1. Ne

4. Pa60qa;1 ImporpamMma nepecMoOTpeHa Ha 3aCCAaHUN OTACIICHUA T'OPHOI'O U HC(I)TCFEBOBOFO aclia
" YTBCPIKACHA HAa 3aCCAAaHUN OTACIICHUSA TOPHOI'0 U He(l)TeFaSOBOFO AcJia, IMPOTOKOJI OT « »
202 . Ne

5. Pabouast mporpammMa 1epecMoTpeHa Ha 3ace/laHiU OT/ISJICHUSI TOPHOTO M He()Tera3oBoro Jena
¥ YTBEpJK/IeHa Ha 3acelaHuM OTIEJICHUS TOPHOTO M HE(TEra3oBOro Jena, MPOTOKOI OT « »
202 1. Ne




JIMCT perucTpauvu u3MeHeHH i
OcnoBHas npodeccruonanbHas 00pazoBaTeabHast IporpaMma
BBICIIET0 00pa30BaHUs
110 HarpasieHuIo noarotosku 21.05.04 I'opnoe aeno
cnienuanu3anus «l1laxTHOE U MOI3EMHOE CTPOUTEITBCTBOY

KommnonenT
OIIOIL, B Buja nzsmMenenus IHoanucek
Ne JlaTta u ocHOBaHHe .
. KOTOPBIit (M3MeHEeH, 3aMeHeH, OTBETCTBEHHOT'0
n/n BHECEeHUsI M3MeHEeHUIt
BHECEHBI AHHYJTHPOBaH) Jnna
H3MeHeHHsI
1 |IIPMKA3 Ne 12-13-1192 ot |aOIIOIl, TNA, |BHecTH usMeHeHHS B B.H. Makuriux
28.06.2022 O BHecenun u3- |PIIJl, cOOpHUK |Ha3BaHUM CTPYKTYPHOT'O
MEHEHHH B CTPYKTYpy U MIPAKTHK nmoipa3aeNeHus:
MITATHYI) YUCIEHHOCTh 3ameHna OTieTIeHre TOPHOTO
JIBOY 1 He()Tera3oBoro Jeia
Ha JlenapTaMeHT MOHUTO-
pUHTa ¥ OCBOCHHUS TeOpe-
CypCOB




AHHOTANHUA TUCHUATLIHHBI
«XUMHUA»

HucuunnuHa «Xumus» paszpaboTaHa Ui CTYIEHTOB, OOYYarOIIMXCS IO
cnenuanbHoct 21.05.04 IN'opHoe aeno, no cnenuanuzaiuu «lllaxTHoe U moa3eM-
HOE CTPOUTENLCTBO» U BXOJUT B 0a30ByI0 yacTh broka 1 Jlucuuminnael (MOIYIN)
yuebHoro miana (b1.5.12).

OO6mmast Tpy10€eMKOCTh AUCIUIIIMHBI COCTaBIAET 3 3a4éTHBIC eauHUIIBI, 108
4yacoB. YUYeOHBIM IJIAHOM NMPEAYyCMOTPEHBI JIEKIIMOHHbIE 3aHATUS 18 yacos, J1abo-
paTopHbIe 3aHATHS 18 "acoB, MpakTHUECKHE 3aHATHA 18 4acOoB M CaMOCTOSTENb-
Has pa0oTta cTyaeHTa 94 yaca. [{ucuurumHa peanm3syetcs Ha 1 kypce B 1 cemectpe.
dopma KOHTPOJISI — 3a4eT.

Juciurnraa « XuMus» JTOTHYECKH CBsI3aHa ¢ JUCIHUILIMHAMU «MaTteMaTukay,
«Dusukay. JlucuumivHa saBisercss 0a30BOM MO sy BOMPOCOB IMPU H3YYECHHUH
JUCHUIUIMH «be30MacHOCTh KU3HEAEATEIbHOCTH» W JIPYTHX JUCHUIUIMH IpO-
¢bunbHOM HampaBieHHOCTH. CojepaHue AUCHUIUIMHBI COCTABISIOT YUYEHHS O
CTPOCHHUU BEIIECTBA U MEPUOAUYHOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB U UX CO-
€MHEHUM, HAITPABJICHUHU U CKOPOCTH XUMHUYECKUX IpoiieccoB. M3ydaroTcsi OCHOB-
HbIE 3aKOHBI MPUPOJBI, B TOM 4ucie nepuoandecknii 3axoH [[.M1. Menneneesa;
AJIEKTPOHHOE CTPOCHHUE ATOMOB, MPUPOJA XUMUYECKOW CBA3U, 3aKOHOMEPHOCTH,
ONpEeIEIAI0NIME B3aUMOCBSI3b COCTAB — CTPYKTYpa — CBOMCTBA BEILIECTB; AJIEMEHTBI
XUMHUYECKON TEPMOJAMHAMUKHU, TEPMOXUMHUYECKHE 3aKOHBI, YCIOBUS MPOTEKAHUS
peakinii, SIEMEHThl XUMHUYECKOW KMHETUKH, BOIIPOCH 00pa30BaHUS U yCTONIMBO-
CTHU JUCIIEPCHBIX CUCTEM.

Henabio u3ydyeHus: TUCHUIUIUHBI SBJISIETCSA: POPMUPOBAHUE Y CTYJICHTOB 3Ha-
HUN O 3aKOHAX Pa3BUTHS MATEPUATIBLHOIO MHPA, O XUMUYECKOU (popMe NBUKEHUS
MaTepuu, O B3aUMOCBSI3U CTPOCHUSI U CBOMCTB BEIIECTBA; OBJIAJICHUE HAaBbIKAMH U
METOJaMH HKCIIEPUMEHTAIILHBIX HCCIE0BaHNN; (HOPMHUPOBAHNE €CTECTBEHHOHA-
YYHOTO MHPOBO33PEHUS, HABBIKOB 3KOJIOTMYECKOW TPAMOTHOCTH U CHCTEMHOIO
BUJICHUS OKPYXKAIOIIETO MHUpPA; (POPMUpPOBAHUE YMEHHM IJisi PEIICHUS HAay4dHO-
TEXHUYECKUX 3a7a4 B MPO(ECCHOHATHLHON NESITEIBHOCTH U IS CaMOCOBEPIIICH-
CTBOBAHHS CIICIIUAJIMCTA.

3agaum QUCIUILINHEL.

1. V3yueHne KBaHTOBO-MEXaHWYECKOU TEOPUU CTPOEHHUS aTOMa MPUMEHUTEIIBHO K
ONMCAHUIO XAPAKTEPUCTUK U CBOWCTB PA3IUYHBIX COEAUHECHUM.

2. N3yuenune 3aKkOHOMEPHOCTEHN MPOTEKaHUs (PUZUKO - XUMUIECKUX MPOIECCOB.

3. Ucnonws3oBanne GyHIAMEHTAIBHBIX 3HAHWN O TOBEJACHUU MOJCKYJSPHBIX U
MOHHBIX PACTBOPOB JIJISl PEIIECHUSI KAK HAYYHBIX, TAK U MIPAKTHYECKUX 33]1a4.



4. Vlcionb30BaHHE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX TUCHUILUIMH B IMPO-
dbeccroHaNBHON EeATeTLHOCTH, IPUMEHEHHE METOIOB aHAIIM3a M MOJICIIMPOBAHUS,
TEOPETUUECKOTO U SKCTICPUMEHTAIILHOTO UCCIICIOBAHMUSI.

JIJ1st yCIENTHOTO M3YYeHUST TUCIHUIUTAHBI « XUMHUS» Yy O0YIArOITUXCS TOJDKHBI
OBITH CHOPMUPOBAHBI CIEYIOUTUE TTPEIBAPUTEIBLHBIE KOMIIETECHIUU:

— BJIaJICHHE HaBbIKaMU pa0OTHI C PA3IMYHBIMUA UCTOYHUKAMU MH(OPMAIUY;

— 3HaHHUE OCHOB KypcOB «XuMHUN» U «DU3UKNY», MOJYyUYEHHBIX Ha 0a3e cpel-
HEH MIKOJIBI.

B pe3ynbrare u3ydeHus JaHHOW TUCIUTIIMHBI Y 00YyJaromuxcs (OPMHUPYIOT-
Csl AJIEMEHTHI cleayroliei 001enpodecCHOHAIBHON KOMIIETCHIINU:

Koa u dpopmyn-

POBKa KOMIIETEH- Jransl GopMUPOBAHUSA KOMIIETEHIIUH
107071
KJIACCU(PUKALINIO XUMUYCCKUX IJIEMEHTOB, BEIICCTB U COC/IH-
HEHUI;
OIIK- 4 - o
BU/JIbI XUMHYECKOM CBSI3U B PA3JIMYHBIX TUIIAX COCTUHEHU;
FOTOBHOCTB C | 3Haer TEOPETUUECKHUE OCHOBBI CTPOCHUSI BEIIIECTBRA;
CCTECTBEHHOHAYIHBIX OCHOBHbBIC XUMHUYECKHE 3aKOHBI U MIOHSTHUS;
No3uouu  OLCHHUBATH OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX peak-
CTpOCHUE, UH 1 PU3UKO-XUMUYECKUX MPOIECCOB
XUMHYECKUN 51
. WCIIOJIH30BaTh OCHOBHBIE JJIEMEHTapHBIE METOJABl XUMHUYE-
MUHEpaJIbHBIN COCTaB .
. CKOI'0 MCCIIEJOBaHUS BEIIECTB U COEAMHEHU;
3eMHOM KODBI, .
COCTABJISITh M PEIIaTh XUMUYECKHE YPAaBHEHUS;
Mopdonoruueckue
MPOBOANTHL M3MEpEeHHs], 00pabaThiBaTh W MPEIACTABIATH pe-
0COOEHHOCTH u .
YMECT | 3yJIbTATHI,
TEHETUYECKUE THIIBI
. coOroaaTh Mepbl OE30MaCHOCTH MPU PaboTe ¢ XMMUYECKUMU
MECTOPOKICHUN .
peaKkTUBaMU;
TBEPJIbIX  MOJIE3HBIX
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JIHC-
HCKOIaeMbIX npu N
[UATITAH B TPO(ECCHOHAIBHON JIEATETLHOCTH.
pemeHuu 3amad 1o
PAlMOHATBHOMY M HaBBIKAMH MPUMEHEHHS 3aKOHOB XMMUU JIJIsI PEIICHUS MpaK-
KOMITIEKCHOMY TUYECKHX 3a/1a4;
OCBOCHHIO OCHOBHBIMH TpHEMaMH OOpabOTKH HKCIIEPUMEHTATBHBIX
reopecypcHOro BIaJCCT | NMaHHBIX;
MOTERIMANA HEp METO/IaMU BBINOJHEHHA JIEMEHTAPHbIX nabopaTopHbIX (Hu-
3UKO-XMMHUYECKUX MCCIEOBaHUN B 00JacTé mpodeccro-
HaJILHOM NIeATEIILHOCTH.

Jliist popMUPOBAHUS BBIIICYKa3aHHOW KOMIICTCHIIMK B PaAMKaX JHCIUATLIAHBI
«XUMHST» TPUMEHSIOTCS CIICIYIOINAE METOJbI aKTUBHOTO/ MHTEPAKTUBHOTO 00Y-
YeHHS: TTPOOJIEMHAs JISKIIHS, HHPOpPMAIIMOHHAS JISKIIUS C 3JIEMEHTaAaMH BU3yaJIH3a-
1, 6ecena ¢ AIeMEeHTaMH BU3YyaIH3allnu, JICKIU — Oecena.




I. CTPYKTYPA U COAEP) KAHUE
TEOPETUYECKON YACTHU JUCHUIIJINHBI
Jleximmonnele 3ausaTus 18 gacos, B T.4. MAO — 6 gacos.

Jleknus 1. Ilpeomem uzyuenus xumuu. AmomapHo-moneKyaapHoe yue-
HUue Ha coepemeHHOM Imane (2 uaca).

[IpenMer u3ydeHuss XUMHUH, €€ CBSA3b C IPYTUMH JUCHUIUIMHAMU. [loHsATHE O
MaTepuM U JABWKCHHH, BEIIECTBE U TOJIe. XUMHYECKUE CUCTEMBI, MPOIECChI, UX
kinaccudukaiysa. CTEXHOMETPUYECKHAE 3aKOHBI M aTOMHO-MOJIEKYJISIPHBIC Tpe-
CTaBJICHUSI B CBETE€ COBPEMEHHBIX JIOCTHKEHUN HayKu U priocodun.

Jlekuus 2. Cmpoenue seuiecmea. Keanmogo-mexanuueckuii nooxoo K
onucanuto cmpoenus sewjecmea (2 uaca).

CoBpeMEeHHBIE ITPENCTABICHHS O CTPOEHUU aroMa. KBaHTOBO-MeXaHUYECKast
MOJENb aToMa. B3auMOCBA3b MEXY CTPOCHHUEM aTOMOB 3JIEMEHTOB U CBOMCTBAMU
pOCThIX BemecTB. COBpEMEHHAs TPaKTOBKa nepuoauyeckoro 3akona /[.M. Men-
neneena. [leppoguuHOCTh Kak (yHAAMEHTAIBHOE CBOMCTBO MATEPHH.

CoBpeMeHHbIE TEOPUH XUMHUYECKON CBSI3U. Y CJIOBHUS 00Opa30BaHUS XUMUYE-
CKOM CBs13U. KonmuecTBEeHHbIE XapAKTEPUCTUKU CBSI3H.

MeXMONeKyJIIpHbIE B3aMMOJCHCTBUSI. 3aBUCHUMOCTb CBOWMCTB COEIWHEHUM
OT XapakTepa CUJl MEXMOJIEKYJSIPHOTO B3auMmoaencTeus. KommuiekcHsie coeaune-
HUS, UX POJIb B IPUPOJIE U UCKYCCTBEHHBIX CUCTEMAX.

YpoBeHs MakpohopM B CTPYKTYpPHOU opranusauuu Beuiecta. Kpucrammu-
yeckue U amopdHbie BemecTBa. CTeksioo0pa3Hoe cocTosiHue BelecTBa. JKuakue
KpUCTAJUIBI. THIBI KPUCTAIIIMYECKUX PEIIETOK, UX CBOMCTBA. 30HHASI TEOPHUS KpH-
CTaJUIMYECKUX Ten. PeanbHble kpuctamsl. M3omepus u amnoTponus.

Jleknust 3. 3akonomeprnocmu npomexkanus Xxumuueckux npoyeccos (4 ua-
ca).

DHepreTuka npoieccoB. @u3nveckas CylHOCTh dHepreTuueckux 3 HEeKToB.
[lepBblii 3aKOH TEPMOANHAMUKN U TEPMOXUMUYECKUE PACUETHI.

BTopoy u Tpetui 3aK0H TEPMOJIMHAMUKY, UX UCIIOJIBb30BAHUE JJI1 OTIMCAHUS
XUMHUYECKUX TpoLeccoB U (Pa3zoBbIX MepexoqoB. TepMoauHaMuyeckasl yCTONYH-
BOCTb.

Xumnyeckas kKuHeTuka. Kunernueckue napaMeTpol. YpaBiIeHUE CIOKHBIMU
XUMHYECKMMH ITporeccamMu. MexaHn3m XUMUYECKUX PEAKIIUM.

Xumuyeckoe paBHoBecue. CMEIIEHHE XMUMHUYECKOrOo paBHOBecus. Pa3oBbie
repexopl U paBHoBecHs. Pa3oBble AUarpaMMbl.



Jlexuus 4. Pacmeopul u opyeue oucnepcuvie cucmemst (4 uaca).

OO01ue MoHATHS O pacTBOpax M APYTUX AUCIEPCHBIX cuctemax. CoctaB pac-
TBOpOB. TepmoanHamuka pacTBopeHHs. (Da3oBble MPEBpAIICHHUS B PacTBOPAX.
KoumnratuBHabie CBOMCTBA PACTBOPOB.

PactBops! anekTponinToB. KoandecTBeHHOE ONMUcCaHuEe PaBHOBECUM B PacTBO-
pax 37eKTpoIuTOB. NOHOOOMEHHBIE pEaKIIH.

['ereporennsie nucriepcHbie cucTeMbl. Kommouapl. Y cTOMUYMBOCTh U paspy-
HIeHUE KOJUIOUAHBIX cucTteM. KosutouaHeie pacTBOphl B mpupoae U TexHuke. [lo-
BEPXHOCTHBIE sIBJIEHUS. | [0BEpXHOCTHO-AKTUBHBIE BELIECTBA.

Jexkyusn 5. Inexkmpoxumuueckue cucmemut u npoyeccolt (4 uaca).

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE PEAKIMMU, MX KilacCUUKaius, MpUH-
UIUaIbHbIe 0cOOeHHOCTH. OrpesielieHne HapaBiIeHHs] MPOTEKaHUsI OKUCITUTEb-
HO-BOCCTAaHOBUTENBHBIX peakiuid. [loHsTre 00 AMEeKTPOJHOM TMOTEHIMAIE, MPHU-
YMHAX €ro BO3HUKHOBEHUS. BogopoaHas mikaia noTeHIHalIOB.

l"anpbBaHMYECKHE AIEMEHTHI U JIPyTHE€ XMMHYECKHUE MCTOYHUKHM Toka. [lep-
CIIEKTUBHBIC HAMPABJICHUS B PA3BUTUU DJIEKTPOXUMUUECKON IHEPTETUKH.

DIIEKTPOIU3, €T0 CYIIHOCTh. 3aKOHBI AJIeKTposin3a. [[pumenenue.

Kopposus metamnoB. Knaccudukaiuss KOppo3HOHHBIX TMporieccoB. Mexa-
HU3M U TEePMOJMHAMHKA KOppo3uu. DakTopsl, BAUSIONIME HA CKOPOCTh KOPPO3UHU.
OCHOBHBIE MPUHIIMIIBI 3aIUTH METAJUIOB OT KOPPO3HUH.

Jlekuus 6. Bajsicneiniuiue KOoHCmpyKyuoOHHble Mamepuavl, UX ce0licmaea,
noJyyuenue, npumeHneHnue (2 uaca).

du3znvecKkre U XUMMUYECKUE CBOMCTBA METAJIOB. CrIOCOOBI MOTYyYEHUST Me-
TajioB. [loHsTHE PU3HKO-XMMUYECKOM aHaIu3e OMHAPHBIX CIIIaBOB. [IprmeHneHue
METAJIOB U UX CILUIABOB.

[TonmmmepHbIe MaTepuabl, CIIOCOOBI MOTYYEHUsT BBICOKOMOIMMEPOB. Dusu-
KO-XMMHUYECKHE CBOMCTBA MOJMMEPOB. Marepuasbl Ha OCHOBE MOJIMMEPOB, 00J1a-
CTU MPUMEHECHMUSI.

Il. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOMN YACTHU KYPCA

JlaGoparopHbie paboThl 18 yacos.

JlaGopaTopnas padora Ne 1. Knaccel HeOpraHM4eckux coeiMHEeHUM (2 ya-
ca)
PaccmartpuBaroTcs criocoObl OTyUYEHUs OMBITHBIM MYyTeM OKCHIOB, OCHOBA-
HHM, KUCJIOT U COJIEW, N3YUYAIOTCS UX CBOWCTBA.
7



1. U3yueHue cTyIeHTOM METOJAMYECKUX MAaTEPUAJIOB 110 TEME 3aHSTHS.

2. [IpouTeHue 1 OCMBICIICHUE MOTYYEHHOTO 3aanusa. O3HaKOMIIEHHUE ¢ Tpa-
BUJIaMH 0€30ITaCHOCTH MPH BHIMOJIHEHUU J1a00paTOpHOM paboThI

3. OTBeTHI MpenoaBaTessi Ha BOIPOCHI CTYJEHTOB.

4. IToaroroBka J1a00paTOPHOTO CTOJIA U PEAKTUBOB K padoTe.

5. Beimosnenue 1abopaTopHO pabOTHI.

6. YOopka 1a60paTopHOTO CTOJIA.

7. Onucanue MOJTYYEHHBIX PE3yNbTaToB, 0(OPMIICHUE TMOSICHUTEIHHOU 3a-
MIHCKHU.

8. 3amuTa BBIIIOJIHEHHO J1abopaTOpHO pabOThI (coOeceI0BaHUE).

JlaGopaTopnas padora Ne 2. OnpeneseHue MOJISIpHOII MacChl IKBUBA-
JIEHTAa MeTaJlia (2 yaca)

OKCHEepUMEHTAIBHBIM MYTEM OIpeAeIIIeTCsl MOJISIpHasi Macca HKBHUBAJICHTA
HEU3BECTHOTO METAJlJIa M YCTaHABIIMBACTCS] METAIL.

1. I3ydyeHue cTyA€HTOM METOAUYECKUX MATEPUAIIOB 1O TEME 3aHSTHS.

2. IIpouTeHne U OCMBICIEHUE MOJMYYEHHOT0 3a1aHns. O3HaKOMIICHHE C Mpa-
BUJIaMU O€30MIaCHOCTH TMPH BBINIOJHEHUHU Ja00paTOPHOM paboThI

3. OTBeTHI IpenoaaBaTeNsl Ha BOIMPOCHI CTYIEHTOB.

4. TToaroroBka 1a00paTOPHOTO CTOJIA U PEAKTUBOB K paboTe.

5. BeimosnHeHne nabopaTopHOi padOTHI.

6. YOopka 1ab0opaTopHOTO CTOJIA.

7. OnucaHue MOJYYEHHBIX PE3YyJIbTAaTOB, O(DOPMIICHUE MOSICHUTEIHHOUN 3a-
TTUCKH.

8. 3amuTa BBIIOJIHEHHO J1abopaTOpHOU paboThI (coOeceI0BaHUE).

JlabGopaTopnas pabdora Ne 3 XuMuyeckasi KUHeTHKa (2 yaca)

DKCNEPUMEHTAIBHO OMPEAENAeTCS CKOPOCTh PEaKIIMU W YCTaHABIHUBACTCS
3aBUCUMOCTh CKOPOCTH PEaKIUil OT KOHIIEHTPAIIMH PEarupyronux BEIIeCTB U OT
TEMIEPATypPHI.

1. 3y4eHne CTyIeHTOM METOANYECKUX MAaTEPHAIIOB TI0 TEME 3aHSTHSI.

2. I[Ipourenue U OCMBICTIEHUE TIOTydYeHHOTO 3anaHusl. O3HaKOMJICHHE C TIpa-
BUJIaMU O€30MTaCHOCTH TPH BBINIOJHEHUHU Ja00paTOPHOM paboThI

3. OTBeTHI IpenoaaBaTesl Ha BOMPOCHI CTYIEHTOB.

4. TToaroroBka 1a00pPaTOPHOTO CTOJIA U PEAKTUBOB K padoTe.

5. BeimonHenue 1ab0paTopHoOil paboTHI.

6. YOopka 1ab0paTopHOTO CTOJIA.

7. Onucanue MONTYYEHHBIX Pe3yJbTaToB, 0QOpPMIICHHUE MOSCHUTEIBHON 3a-
MIUCKH.



8. 3amuTa BBITIOJIHEHHOM JTabopaTOpHOM paboThI (coOeceI0BaHKE).

Jladoparopnasi padora Ne 4 Onpenesienue TenaoBoro 3¢ggexra xummnye-

CKoOil peakuuu (2 yaca)

SKCHepI/IMCHTaJIBHLIM IIyTEM C IIOMOIIBIO KAJIOPpUMCTpPA YCTAHABJINBACTCA

OHTAJIBIINA pCaAKIINHN H@ﬁ’l‘pﬂ.ﬂﬂi%ﬁllﬂﬂ.

1. HSY‘{CHI/Ie CTYACHTOM MCTOIUYCCKHUX MAaTCPUAJTIOB I10 TCMC 3aHATHA.
2. HpO‘ITeHI/IC N OCMBICJICHUC ITOJIYYCHHOT'O 3adaHH:. O3HaKOMJICHHE C Impa-

BUJIaMH 0€30MaCHOCTH MPH BBHIMOIHEHUU J1a00paTOpHOM paboThI

3. OTBeTHI IpenoaaBaTeNs Ha BOMPOCHI CTYEHTOB.

4. IloaroroBKa J1abOpaTOPHOIO CTOJIa U PEAKTUBOB K paboTe.

5. BeimonHenue 1abopaTopHOi paObOTHI.

6. YOopka 1a00paTopHOTO CTOJIA.

7. Onucanue MOTyYEHHBIX PE3YJIbTaTOB, O(DOPMIICHHE IMOSCHUTEIHLHOMN 3a-

ITMCKH.

JbC.

8. 3amuTa BBIIIOJIHEHHO JTabopaTOpHO pabOThI (coOeceI0BaHUE).

JlabopaTopHas padora Ne S Xumuueckoe paBHoBecue (2 yaca)
PaccmarpuBaeTcs nmogunHeHue paBHOBECHBIX cucTeM npuHLumy Jle- Ilare-

1. I3ydyeHue cTyA€eHTOM METOANYECKUX MATEPHAIIOB O TEME 3aHSTHS.
2. [IpouTeHne U OCMBICIIEHUE MOTYYEHHOT0 3a1aHus. O3HaKOMJICHHE C Mpa-

BUJIaMU O€30ITaCHOCTH TPH BBINIOJHEHUHU Ja00paTOPHOM paboThI

3. OTBETHI IpeNoaBaTENsS Ha BONPOCHI CTYJEHTOB.

4. IloaroroBka J1abOpaTOPHOTO CTOJIa U PEAKTUBOB K paboTe.

5. BeimosineHue nabopaTopHOit pabOThI.

6. YOopka 1a00paTopHOTO CTOJIA.

7. Onucanue MOJyYEHHBIX PE3yJIbTaTOB, OPOpPMIIEHHE MOSACHUTEIBHOM 3a-

ITHUCKH.

yaca)

8. 3amuTa BBIIOJIHEHHOM JTabopaTOpHOM paboThI (coOECeI0BaHUE).
JlaGopaTopHasi pa6ora Ne 6 PaBHoBecue B pacTBOpax JIeKTPOJIUTOB (2

N3ydaetcss HOHHOE paBHOBECHE MpoIEcca TUAPOIU3a COJIEH, a TaKKe BIIUS-

HUE BHEIIHUX (PAKTOPOB HA THUAPOIIHU3.

1. I/IsyquI/Ie CTYACHTOM MCTOJUYCCKHNX MATCPHUAJIOB 110 TCMC 3aHATHA.
2. HquTCHHe N OCMBICJIICHHC ITOJTYUYCHHOI'O 3aJJaHus. O3HaKoOMJICHHE C Impa-

BUJIaMU O€30ITACHOCTH MPHU BHITIOJIHEHUH JTa00PATOPHOI pabOThI

3. OTBeTHI ImpernogaBaTeiiid Ha BOIIPOCHI CTYICHTOB.
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4. [ToaroroBka 1abOPATOPHOTO CTOJIA U PEAKTUBOB K padoTe.

5. BemmonHenue 1abopaTopHoOil paboTHI.

6. YOopka 1ab0paTOpHOTO CTOJIA.

7. Onucanue MOMYyYEHHBIX PE3ylbTaToOB, O(OpMIIEHHE MOSCHUTEIHHON 3a-
TTUCKHU.

8. 3aiuTa BBIIOJIHEHHOM J1a00paTopHO paboThI (cobeceoBaHueE).

JlabGopaTopnas padora Ne 7 KosutouaHblie cucremsl (2 yaca)

PaccMaTpuBaroTCsi OCHOBHBIE METOZBI IMMOJYYEHHUS KOJUIOMAHBIX CHCTEM.
N3y4aroTcs cBOMCTBA KOJJIOUIHBIX CUCTEM.

1. U3ydeHne cTyIeHTOM METOINYECKUX MAaTEPHAIIOB TI0 TEME 3aHSTHSI.

2. IlpoureHue U OCMBICIEHUE NOMy4YeHHOTro 3aaHusl. O3HaKOMJIEHHE C IIpa-
BUJIaMH 0€30I1aCHOCTH MPH BBIMOJIHEHUH J1a00paTOPHOM pabOTHI.

3. OTBeTHI IIpenogaBaTelis Ha BOIPOCH! CTYACHTOB.

4. [loaroroBka 1a00OPaTOPHOTO CTOJA U PEAKTUBOB K padoTe.

5. BelnosnHeHHe 1a00paTOpHON pabOTHI.

6. YOopka 1abopaTopHOTO CTOJIA.

7. OnucaHue MOMYYEHHBIX Pe3yJIbTaToB, 0QOPMIICHHUE MOSICHUTENBHON 3a-
IUCKHU.

8. 3amuTa BBITIOJIHEHHOH JTa00paTopHOi paboThI (coOeceoBaHmeE).

JlabGopaTopHas padora Ne 8 DiieKTpoXuMHUYeCKHe Mpolecchl (2 yaca)

PaccmatpuBaroTCst Mporiecchl B3aMMOIIPEBPAIICHHIS XUMUYECKON 1 3JICKTPH-
YECKOW SHEPTUN.

1. U3yueHune CTyIEHTOM METOJIMYECKIX MAaTEPHUAIIOB 110 TEME 3aHSTHSI.

2. IIpouTeHne u OCMBICICHUE MTOTYyYeHHOTO 3aManust. O3HaKOMIICHHE C TIpa-
BUJIaMU O€30MTACHOCTH MPY BHITIOJIHEHUU JTAO0OPATOPHOM paOOTHI.

3. OTBeTHI IpenoaaBaTesl Ha BONPOCHI CTYIEHTOB.

4. TToaroroBka 1a00paTOPHOTO CTOJIA U PEAKTUBOB K padoTe.

5. BoinonHenue 1abopaTopHO padOTHI.

6. YOopka 1abopaTopHOTO CTOJIA.

7. OnucaHue TMONMYYEHHBIX PE3yJIbTaTOB, 0OPMIICHHUE TOSCHUTEIBHONU 3a-
TTUCKH.

8. 3amuTa BBITIOJIHEHHOM JTab0opaTopHO paboTHI (coOeceoBaHme).

JlaboparopHnasi pa6ora Ne 9 Koppo3ust MeTasiioB (4 yaca)
N3y4aroTcst nmpouecchl KOPPO3UOHHOTO pa3pylIeHHs] METAJIOB, a TaKXkKe OC-
HOBHBIE METO/IbI 3aIUTHl METAJIJIOB OT KOPPO3HH.

1. HBy‘{CHI/Ie CTYACHTOM MCTOJUYCCKHNX MATCPHUAJTIOB 110 TCMC 3aHATHA.
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2. [IpoureHue U OCMBICIIEHUE TIOMydeHHOTO 3anaHusl. O3HaKOMJICHHE C TIpa-
BUJIaMU O€30MTACHOCTH TPH BHITIOJHEHUN J1a00paTOPHOUN pabOTHI.

3. OTBeTHI MpernoaaBaTes Ha BOIPOCHI CTYACHTOB.

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

5. BeimosiHeHue 1abopaTopHOM pabOTHI.

6. YOopka 1a00paTopHOTO CTOJIA.

7. OnucaHue MOJYYCHHBIX PE3yJIbTaToB, OPOPMIICHHUE TIOSCHUTEIHHON 3a-
TTUCKHU.

8. 3amuTa BBITIOJIHEHHOH JTab0opaTopHOM paboTH (coOeceoBaHmE).

[IpakTiaeckue 3anstust 18 yacos, B T.4. ¢ ucnoiab3zoBanneM MAQO — 8 qacoB

IpakTnueckoe 3ausitue 1. AMY (aroMHO-MojekysipHoe ydeHue). Cre-
XHOMeTpHUecKkre pacdeThl. CTpOCHHE JJIEKTPOHHOM 000J10ukH aToma (2 Jaca).

IIpakTuyeckoe 3ansitue 2. KayeCcTBEHHbIE U KOJIWYECTBEHHBIE XapaKTepH-
CTHKH Pa3JInYHbIX BUIOB XUMUYECKOH CBsi3u. KomrutekcHbie coequHenus (2 daca).

IIpakTuyeckoe 3ansaTHe 3. TepMOXUMHUYECKHE 3aKOHBI M TEPMOXHMHYE-
ckue pacueThl. (2 4aca).

IIpakTuyeckoe 3anaTne 4. TepMOAMHAMUYECKOE OMMCAHHE XHUMHUYECKOM
CUCTEMBI M MPOILIECCOB, MPOTEKAOMUX B Hel. CKOPOCTh XMMUYECKOW pEeakuuu U
XMUMHYECKOoe paBHOBecHe (2 daca).

IIpakTuyeckoe 3anaTne 5. Kunetnueckoe U TepMOAMHAMUYECKOE OIUCA-
HHE ITPOIIECCOB PABHOBECUS B TOMOIE€HHOM Y F€TEPOTC€HHOW XHMHUYECKOM CHUCTE-
Mme. (2 gaca).

IpakTnueckoe 3anaTue 6. KonnuecTBeHHbIE XapaKTEPUCTUKU PACTBOPOB
CWJIBHBIX U CIA0bIX AeKTpoiauToB. OOMEHHBIE peakiuu B pacTBopax. ['maponm3
cosiedl. /lucniepcHble U KOJIJIOUIHBIE CUCTEMbI, MX KAUECTBEHHBIE U KOJWYECTBEH-
HbIC XapaKTePUCTUKH (2 Jyaca).

IpakTnueckoe 3ansitue /. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI.
Pacuer HampaBiIEHHOCTHM MNPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ITIPO-

IIECCOB, KOHCTaHTa paBHOBecHs (2 4aca).
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IIpakTHyeckoe 3ansite 8. DIEKTPOXUMHUYECKHE MPOLECCHI: XUMUUYECKHE
MCTOYHUKHU TOKA, MPOIECC AIEKTPOIN3a, KOPPO3US METAILIOB, €€ Pa3HOBUIHOCTH,
METO/IBI MPEIOTBPAIICHUST KOppo3uu (2 Jaca).

IIpakTuyeckoe 3ansaTue 9. KOHCTpYyKIIMOHHBIE MaTepHAIbl: KOHCTPYKIIHU-
OHHbIE METAJUIbl U cIjiaBbl. HekoTopble (U3MKO-XMMHUYECKHE CBOMCTBA KOH-

CTPYKIIMOHHBIX BEICOKOMOJICKYJISIPHBIX COSIMHEHMI (2 Jaca).

I1l. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIINXCA

VYyebHo-MeToaMuecKoe 00EeCIeYeHUEe CaMOCTOATENIbHOM padoThl oOydaro-
IUXCS TT0 JUCITUIUTHHE « XUMHEs TpeacTaBieHo B [Ipunoxkennn 1 u BKIItOYaeT B
ceost:

¢ TuIaH-TpadUK BBITOJHEHHUS CAMOCTOSITEIBHON PaOOTHI MO TUCIUIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHU Ha BBIMOJHEHUE 0 KAXKJIOMY 33JJaHUIO;

® XapaKTEPUCTHUKA 3aJIaHUN JIJII CaMOCTOSTEILHON pabOThl OOyYaIOMIMXCS U
METOMYECKHE PEKOMEH IAlUU 10 MX BBITIOJIHCHHUIO;

e TpeOOBaHUsA K TPEACTABICHUIO U O(DOPMIICHUIO PE3yIbTaTOB CaMOCTOS-
TEJIbHOU padOThI;

® KPUTEPHUH OIEHKH BBITTOJTHEHHS CAaMOCTOSATEIBLHON paOOTHI.

IV. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA

Ne | KoHTposnmpyemble pa3ziesibl / TEMBI Konp! u 3Tanst OueHouHbBIE CPECTBA
/T JUCTIVTLTAHBI (hopmupoBaHus TEKY I MIPOMEKYTOUHAsS
KOMIIETEHIIUH KOHTPOJb aTTecTalus
1 Crpoenue BemecTBa. KBanToBo- OIIK-4 | 3Haer YO-1, CobecenoBanue.
MeXaHUYEeCKHI MOIX0JT K yMeeT [1P-6 Bomnpocs! k
OIMCAHUIO CTPOCHUSI BEIIECTBA BIIajIeeT 3a4ery.
2 | 3aKOHOMEPHOCTH MPOTEKAHUS OIIK-4 | 3Haer YO-1, ColecenoBanue.
XUMUYECKUX IPOLECCOB yMmeeT I1P-6 Bompocsr k
BJIAJEET 3a4€Ty.
3 PactBOpEI 1 pyTHE TUCTIEPCHBIC OIIK-4 | 3Haer YO-1, CobecenoBanue.
CUCTEMBI yMeeT I1P-6 Bompocsr k
BJIaJeeT 3a4ery.
4 DIEKTPOXUMUYECKUE CUCTEMBI U OIIK-4 | 3Haer YO-1, CobecenoBanue.
MIPOTIECCHI yMeeT I1P-6 Bormpocs! k
BIIa/IeeT 3a4ery.
5 Bakneiimme KOHCTPYKITHOHHBIE OIIK-4 | 3Haer YO-1, CobecenoBanue.
MaTepuaibl, UX CBOUCTBA, yMeeT I1P-6 Bomnpocsr k
MOJTy4eHHUEe, IPUMEHEHHUE BIIajiceT 3a4ery.

12



TUnoBble KOHTPOJIBHBIE 3aJaHUSI, METOIUUECKUE MATEPUATIBI, OIIPEAECIIAIOIIIE
IPOLETypbl OLICHUBAHUS 3HAHWM, YMEHUI U HAaBBIKOB U (MJIM) ONbITA JEATEIbHO-
CTH, a TaKXXe KPUTEPUU M TOKa3aTesid, HeOOXOIMMBIE ISl OLEHKU 3HAHHM, yMme-
HUI, HABBIKOB M XapaKTepHU3yIOIIKe 3Tarbl (OPMUPOBAHUS KOMIIETEHIIMN B MPO-
1ecce OCBOCHHS 00pa30oBaTEeIbLHOM MporpaMMel, ipecTaBieHbl B [Ipunoxenun 2.

|. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHasi JuTEpaTypa
(onexmponnvie u newammvie uzoanus)

1. benkuna, E. 1. O6mas u Heopranuueckas XuMus [ DJIEKTPOHHBIA pecypc] :
yaebHo-MeTouueckoe rnmocooue / E. W. benkuna, K. I1. UyrnoBa. — DnexTpoH.
TekctoBble gaHHble. — CII6. : VYuauBepcurer UTMO, 2015. — 54 c.
http://www.iprbookshop.ru/67410.html

2. Mapmankusa, M. @. Xumus [DneKTpoHHBIN pecypc] : yuebHoe mocobue / M.

®. Mapmankun, U. C. I'puropsn, 1. H. KoBanieB. — DieKTpOH. TEKCTOBBIE /1aH-
Heie. — CraBpornosnsb : CeBepo-KaBkaszckuii denepanbubiii yauBepcuret, 2015, —
228 c.

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

3. O6mas xumus. Teopus u 3amaun / 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

JlonosHuTEILHAS JIUTEPATypa
1. CemenoB, 1. H. Xumus [DnekTpoHHbIN pecypc] : yueOHuk s By3oB / 1. H.
Cemenos, W. JI. IlepdumoBa. — DmekTpoH. TekcToBble nanabie. — CII6. : XUM-
N3IAT, 2016. — 656 c.
http://www.iprbookshop.ru/49800.html
2. I'enbpman, M.U. Xumus / M.U. T'enbdpman, B.I1. FOctparos. — CIIG.: Jlansb,
2008.— 472 c.
http://e.lanbook.com/books/element.php?pll_id=4030
3.AxmeroB, H.C. O6mas u neopranunueckast xumus / H.C. AxmeroB. — CI16.:
Jlanp, 2014.— 744 c.
http://e.lanbook.com/books/element.php?pll_id=50684
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Ilepeyenb pecypcoB HHPOPMANUOHHO-TEJTEKOMMYHHUKANUOHHOU

cetu «MMHTEpHET»

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

2. Hayunas snexTpoHHas 6u0InoTeka
http://elibrary.ru/titles.asp

I[lepeyens HHGPOPMALUOHHBIX TEXHOJIOTUM
U IPOrPaMMHOT0 o0ecrevYeHunst

Hcrnonp3yemoe B ydeOHOM MpoIiecce MpOrpaMMHOE 00ECTICUCHHUE:

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

2. I'padmuecknii pegaktop AutoCAD;

3. Ilporpamma mist yreHus aitioB B ¢opmare *.PDF: Adobe Reader
(Adobe Acrobat)

II. METOAUYECKHUE YKA3AHUSA
IO OCBOEHHIO JTUCHUIIJIMHBI

OCHOBHOM BUJ JEATEIBHOCTU CTYJIEHTOB — CaMOCTOsITEJIbHas paboTa Hal
yaeOHbIM MaTepuasioM. OHa ciaraeTcs W3 CISAYIOIINX JJIEMEHTOB: U3YYCHHUE Ma-
Tepuaya Mo y4eOHHKaAM U Yy4eOHBIM TOCOOHSIM, BBITIOJIHEHHE J1Ia0OPaTOPHOTO
MPAKTUKyMa; BBITIOJHEHNE WHJIUBUAYATbHBIX 33JaHHM; MOCEIICHUE JICKIIUH, KOH-
CyJbTalli; cjada 9K3aMeHa 1mo Kypcy.

1. U3yuyaTh Kypc XUMUU PEKOMEHIYETCS 110 TeMaM, MPEIBAPUTEIHHO 03HAKO-
MUBIIIHACH C COJEP)KaHUEM KaXJI0W U3 HUX I10 Iporpamme (pacioioKeHne MaTepu-
aJyla Kypca B IIporpamMMme HE BCET/Ia COBITAACT C PACIIOIOKEHUEM €T0 B YUCOHHUKE).

JleKIMOHHBIC 3aHATUS TPEIHA3HAYCHBI I 00CYXKICHHUS HanOoJee Ba)KHBIX
TEM, BBI3BIBAIOIINX 3aTPYAHCHHS MPU CAMOCTOSTEILHOM H3YUYCHHH Y4eOHOro Ma-
tepuasia. OHM TIOMOTAIOT HAMETUTH TUTAH CAMOCTOSITEIBHOTO W3Y4YEHUS JHUCIIH-
TUTMHBI, OTIPEJISTISIOT TEMBI, Ha KOTOpbIE HE00X0IMMO 00paTUThL 0c000E BHUMAHHE.
[TpopaboTKy Nekiuit HeOOXOAMMO COBMEIATh C M3YYCHHEM TEOPETUYECKOTO Ma-
Tepuaja rno yueOHuKaM U yueOHbIM mmocoOusiM. UToObl JTydllie 3alIOMHUTh U YCBO-
UTh M3y4aeMbIii MaTepHal, CIEAYeT COCTABIATh KPATKUH KOHCIEKT, COACp Al
(GOpMYyIMPOBKU 3aKOHOB W OCHOBHBIX TMOHSATHH XWMHUH, 3HAUYEHHUSI HE3HAKOMBIX
TEPMUHOB, (JOPMYJIBI M YPAaBHEHUS PEAKIIMIA, MAaTEMAaTUYECKHE 3aBUCUMOCTH M HX

BbIBOJIbI. ClielyeT CHUCTEMaTH3UPOBAaTh MaTepUaj: COCTaBbTe TIpaUKH, CXEMBI,
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Tabnuibl. OHU 3HAYUTENLHO 00JIETYAIOT 3alIOMUHAHKE U YMEHBIIAIOT 00BEM KOH-
crieKTupyemoro matepuaina. KpaTkuii KoHCIIEKT Kypca OyleT moje3eH MpHu MOBTO-
pEHUU MaTepHalia B IEPUOJI MOATOTOBKU K 3K3aMEHY.

2. Ilepen mpakTUYECKUM 3aHITHEM CIEAYET U3YYUTh KOHCIIEKT JIEKIIMH U pe-
KOMEHIOBaHHYIO MPEMNoaaBaTesieM JIUTepaTypy, oOpaiias BHUMaHUE Ha MpaKTH4e-
CKO€ MPUMEHEHUE TEOPUHM U Ha METOJIUKY PEIICHUS TUIOBBIX OOYYaIOMIMX 3a7ad
[0 COOTBETCTBYIOIIMM pa3zjenaMm. PemieHue 3amay — Jydiiui crnoco0 MpPOYHOIo
YCBOEHHS U 3aKPEIUICHUSI TEOPETUUECKOr0 Mateprana. Ha mpakTuueckoM 3aHATHH
[JIABHOE — YSCHUTBH CBS3b PEIIAEMBIX 33/a4 C TEOPETHUYECKHUMH IOJOXKEHUSIMHU.
[Ipu pemieHun NpeasioKEHHOW 3a/1a4d HYKHO CTPEMHUTBHCS HE TOJBKO IMOIYYUTh
NpaBUJIbHBIA OTBET, HO U YCBOUTH OOIIMI METOJ pelleHHs MOAOOHbIX 3a1ay. [l
BEJICHUS 3alKCeil Ha MPAKTUYECKUX 3aHSATHUSIX OOBIYHO 3aBOJAT OTACIBHYIO TET-
panp.

[Ipy BBINOJIHEHUM WHAWBUAYAIbHBIX 3aJaHUM, PEIICHUE 3aa4 U OTBEThHI Ha
TEOPETUUECKHE BOMPOCHI TOJIKHBI ObITh YETKO OOOCHOBAaHbI, 3a UCKIIOYECHUEM TEX
Clly4aeB, KOTJla IO CYIIECTBY BOIIpOca Takasi MOTUBUPOBKA HE TpeOyeTcs, Halpu-
Mep, KOI'/la Hy’KHO COCTaBUTh AJIEKTPOHHYIO (POpMyIly, HallUCaTh YpPaBHEHHUE pEaK-
WU U T.II.

[Ipu BBIOHEHNUN MTUCHMEHHBIX PAObOT HEOOXOAMMO COOJIIOAATH CIICTYIOIINE
MpaBUIIA:

- paboTy cieayeT BBHIMOJIHATh aKKYypaTHO, OCTaBJIss MOJS IJIsl 3aMEUaHui pe-

LICH3EHTA,
- YCIJIOBHS 33la4 CBOETO BapUaHTa MEPENUCHIBATh MOJHOCTBIO;
- TIpY PELICHUM ISl BCEX MOJYUYEHHBIX YMCIIOBBIX 3HAYEHUN JOJDKHA OBITh MpUBE-
JIEHA UX Pa3MEPHOCTH;
- MOAPOOHO U3JIOKUTH XOJ] PELICHUS C MATEMAaTUYECKUMH MPE0Opa30BaHUSIMU;
- UCIIOJIb3yeMble (POPMYIIbI JOKHBI COMTPOBOXKAATHCS MOSICHEHUSMH.

Ecnu paGota He 3auTeHa, €€ HAJI0 BBITOJHUTH MOBTOPHO C YUETOM 3aMeya-
HUH TIPeToiaBaTesis U MPEACTaBUTh BMECTE C MPEIbLAYIEH paboToil; NCTIpaBIICHUS
CJIEIyeT BBIMOJHATH B KOHIIE PabOThI, a HE B PELIEH3UPOBAHHOM TEKCTE.

3. Llenpto mabopaTopHbIX pabOT MO JUCHUMUIUIMHE SIBJISETCS CO3HATENbHOE U
riIyOOKO€ YCBOEHHE Ba)KHEWIIMX IMOJOKEHUU MporpamMMbl Kypca OOIeld XUMUH,
pUOOpETEHNE HABBIKOB OOpAILIEHUS ¢ XMMUYECKON MOCYAOW, peareHTaMu U Mpo-
BEJICHUS ONPECICHHBIX XUMUYECKUX HCCIEIOBAHUN MpHU COOIMI0OACHUM TpeboBa-
HUI TEXHUKU O0E30MaCHOCTH, BBHIIOJHEHHS pacy€TOB MO MPHUBEACHHBIM B METOIM-
YECKOM YKa3aHUM YPaBHEHHUSM M HAIMCAHUS YPABHEHUN XMMUYECKUX PEaKIU.

[Ipu noaroToBKe K J1a00OPATOPHBIM 3aHATUSAM CTYIECHT JTOJKEH:

- U3y4YUTh TEOPUIO MO TeMe JabopaTOpHON pabOTHI, UCHOJIB3YSI KOHCHEKT

JIEKLIHUIA U PEKOMEHyEeMYIO JINTEepaTypy;
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- TIOJIyYUTh JONYCK K paboTe B 1aOOpaTOpUH, O3HAKOMUBIINCH C HHCTPYKLU-
el o TeXHUKe 0e30MacHOCTH Ha Kadepe;

- O3HAKOMHUTBHCS C KOHTPOJBHBIMHM BOIMpOCaMu K JabopaTopHOil pabore u
OBITh TOTOBBIM OTBETUTH Ha HUX BO BPEMSI IOMYyCKa K BBHIMOJHEHUIO PaOOTHI;

- COCTABUTb IJIaH BBIIIOJIHEHUS OIBITOB C YYETOM IIpaBWJI TEXHUKH Oe3omac-
HOCTH;

- 0OPMUTH OTYET O BBIMOIHEHHOHN padoTe. OTUET BBINOIHIETCS OTACIBHO T10
KaXa0i JabopatopHoii padote. B oTdere, Kak MmpaBuiio, JOJKHBI OBITH CIEAYIO-
1€ pa3/ielibl:

1. Lenp BbIOIHEHUS PAOOTHI

2. KpaTkas TeopeTrueckas 4acTh

3. DKcriepuMeHTaNbHas 4acTh

4. HeoOxonMble pacuéThl, ypaBHEHUS PEAKIIUI
5. BBIBOJIBI;

- 3aIIUTUTh UTOTH PabOTHI.

4. Ecnu y CTyZeHTa BO3HUKAIOT 3aTPYIHEHUS MPU U3YYEHUU Kypca CIIEIyeT
oOpamarbcs 3a KOHCYJIbTALMEN K BEAYIIEMY IPENOJaBaTEIO.

5. K cnaue sk3aMeHa JOMyCKartoTCsa CTYJAEHThI, KOTOPbIE BBIOJHUIN WHIWBH-
JyaJIbHBIE 3a/IaHHsI IO OCHOBHBIM pa3JielaM Kypca, BBIIIOJHUIN U 3alMTHIA OTYE-
THI 10 JJAOOPATOPHOMY MPAKTUKYMY.

111. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMIIAHBI

[IpoBeneHue JIEKIMOHHBIX 3aHATUW NPEAYCMOTPEHO B MYJbTUMEIUNHOU
ayIATOpUU. JIeKumm MNpoBOJATCS C  HMCIOJIB30BAaHMEM  INPE3CHTALUMU U
BUJICOMATEPUAIIOB.  BBINOMHEHME  NPAKTUYECKUX  3a4aHUM  IPEANOJIaraeT
UCTIOJIB30BaHUE MPUKIIATHBIX KOMIIBIOTEPHBIX Mporpamm makera Microsoft Office
JUISL BBITIOJIHEHUSI MATEMATHYECKUX PACUETOB U MOSICHUTEIIBHBIX 3aIIMCOK, a TAKXKE
nporpammbl AutoCAD ju1st pazpaboTku rpaduueckux marepuanos. [IpakTuyeckue
3aHATUA TPOBOTATCS B  KOMIIBIOTEPHOM  KJIacce OTHEIEHHs TOpPHOIO H
He(TEera3oBoro jena, a Takke CaMOCTOSITENIbHO C UCIOJIb30BAHUEM HOYTOYKOB.

MecTo pacnonoXeHus KOMIbIOTEPHON
TEXHUKHU, Ha KOTOPOIl YCTaHOBIIEHO
porpaMMHOe o0ecrieueHue,
KOJINYECTBO pabOYuX MeCT

[Tepevenp mporpaMMHOTO 00ECTICUCHHSI

Komnerotepusiii  kmace, aya. E615, | Microsoft Office - nunensus Standard Enroliment Ne
kamnyc JIB®VY, xopnyc «E», ypoensb | 62820593. Jlata okonuyanus 2020-06-30. Pogurensckast
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6. 12 pabounx MecT. nporpamma Campus 3 49231495. Toproselii mocpea-
uuk: JSC "Softline Trade™ Homep 3aka3a TOproBoro rmo-
cpenuuka: Tr000270647-18.

SolidWorks Campus 500 cy6riieH3nOHHBIE JOTOBOP
Ne15-04-101 ot 23.12.2015 Cpok nelicTBUS JTHIICH3UH
6eccpouno. Konnuecto munens3uit — 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 Koutpakt NeDA-091-
18 ot 24.04.2018.

AutoCAD Electrical 2015. Cpok neiicTBysI TULIECH3HH
10.09.2020. Ne norosopa 110002048940 B nuuHOM Ka-
ounere Autodesk. +2

Cy6murnensuonnoe coriamenue Blackboard Ne 2906/1
ot 29.06.2012.

B nensx obecrneueHns cnenuaibHbIX YCIOBUN 00yY€HUsS MHBAIUIOB U JIMIL C
OTrpaHUYEHHBIMUA BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 3maHua 000py10BaHBI
naHgycamu, JudTaMy, TOJbEMHUKAMH, CIEHHAIM3UPOBAHHBIMUA  MECTaMH,
OCHalICHHBIMU  TyaJIeTHbIMM  KOMHAaTaMH, TaOJMYKaMd HH(OPMALUOHHO-
HABUTAllMOHHOW MOAIEPHKKH.
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Ipunoxenue 1

MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUNCKON ®EJIEPAIIN
DdenepanbHOE rocy1apCTBEHHOE ABTOHOMHOE 00Pa30BaTEIbHOE YUPEXKICHUE
BbICLIEr0 00pa30BaHuUs
«/laibHEeBOCTOUYHBIN (heepanbHBIA YHUBEPCUTET

(/ABDY)

HNOJMTEXHUYECKUI HHCTUTYT (IIKOJIA)

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJBHON
PABOTbBI OBYYAIOIIUXCS
M0 JUCHHUITHHE «XHMHD)
CnennanbHoctb 21.05.04 «I"opHoe aesio»
cnenuanuzanus «l1laxTHoe U MoA3eMHOE CTPOUTETHCTBOY
®opMa OATOTOBKHU OYHAS

BaaauBocTok
2020
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Ilnan-rpaduk BbINOJHEHHUSI CAMOCTOSITEILHON PadoThI
10 AMCHUIINHE

IIpumepHbIe HOP-

No Jara/cpoku .
W B Bun camocTosITenbHOM paboThI MBI BPEMEHH Ha dopma KOHTPOIIS
BBITIOJTHCHHUE
1 |1 uenmens cemecTpa Pa6ota ¢ yueOHOM 1 HOpMATHB- 3 CobecenoBanue, 3alnUTa
HOW JIUTEPaTypOH, BEITIOTHCHUE MPAaKTUICCKOI pabOThI
nmabopaTOpHOH PabOTHI U TIPAKTH-
YECKOTO 3aaHuUs
2 |2 Hemens cemecTpa Pabora ¢ yueOHOI 1 HOpMATHB- 3 CobecenoBanue, 3amuTa
HOM JIUTEpaTypoOil, BEIIOJHEHHUE MIPaKTUIECKOil paboTHI
MIPAaKTHIECKOTO 3aIaHHs
3 |3 Hemens cemecTpa Pabora ¢ yueOHOI 1 HOpMATHB- 3 CobecenoBaHue, 3amuTa
HOM JINTepaTypoOH, BEITIOTHEHUE MIPAaKTUIECKOI paboThI
1mabopaTOPHOH PabOTHI U TIPAKTH-
YECKOr'0 3aIaHusl
4 |4 Henens cemecTpa Pabora ¢ yueOHOI 1 HOpMaTHB- 3 CobecenoBaHue, 3amuTa
HOM TUTEpaTypOM, BBIIIOJHEHUE MIPAKTUYECKOil paboThI
MPAaKTUYECKOTO 3aIaHus
5 |5 Hexens cemectpa Pab6ota ¢ yueOHOM 1 HOpMATUB- 3 CobecenoBanue, 3amura
HOM IUTepaTypOM, BBIIIOJHEHUE MIPAKTUYECKOil paboThI
N1ab0paToOpHON paboThI U MTPAKTH-
YECKOTO 3aaHus
6 |6 Hememns cemecTpa Pabora ¢ yueOHOI 1 HOpMAaTHB- 3 CobecenoBaHue, 3aluTa
HOU JINTepaTypoH, BEITIOTHEHUE MIPAaKTUIECKOI paboThI
MPAaKTUIECKOTO 3aJaHHs
7 |7 Hemens ceMecTpa Pabora ¢ yueOHOI 1 HOpMATHB- 3 CobeceqoBaHue, 3allNUTa
HOW JINTepaTypoH, BEITIOTHEHUE MIPAaKTUIECKOI pabOoTHI
nmabopaTOPHOH PabOTHI U TIPAKTH-
YECKOTO 3aaHus
8 |8 Hemens cemectpa Pabora ¢ yueOHOI 1 HOpMATHB- 3 CobOeceqoBaHue, 3allNATa
HOM JIUTEpaTypOi, BBIIIOJHEHUE MIPAKTUYIECKOil paboTHI
MPAaKTUYECKOTO 3a[aHHs
9 |9 Hemenst cemecTpa Pab6ota ¢ yueOHOI 1 HOpMATUB- 3 CobecenoBaHue, 3amura
HOM JIUTEpaTypoOi, BBIIIOJHEHUE MIPAKTUYIECKOil paboThI
NabopaToOpHON pabOThI U MPAKTH-
YECKOT'0 3aIaHusI
10 |10 uenmenst cemectpa Pa6ora ¢ y4eOHOI 1 HOpMATHB- 3 CobeceoBaHue, 3amuTa
HOM JIUTEpaTypOi, BBIIIOJHEHUE MIPAKTUYIECKOil paboThI
MPAaKTUYECKOTO 3aIaHHs
11 |11 mepmenst cemecTpa Pabora ¢ yueOHOI 1 HOpMATHB- 3 CobOecegoBaHue, 3alHUTa
HOW JINTepaTypOH, BEITIOTHCHUE MPAKTUIECKOI pabOoThI
71a00paToOpHON pabOTHI M MTPAKTH-
YECKOTO 3aIaHus
12 |12 vepenst cemectpa Pabora ¢ yueOHOI 1 HOpMATHB- 3 CobecegoBaHue, 3aluTa
HOW JINTepaTypOH, BEITIOITHCHUE MPAKTUIECKOI pabOoThI
MPAKTUYIECKOTO 38 IaHHsI
13 |13 Hemenst cemectpa Pabora ¢ yueOHOI U HOPMATHB- 3 CobecenoBanue, 3amnuTa
HOM JTUTepaTypoOil, BEIIIOJHEHUE MIPAaKTUYIECKOIl paboThI
mabopaTOpHOH PabOTHI U MPAKTH-
YECKOI'0 3aIaHusI
14 |14 wenens cemectpa Pabota ¢ yuebHOlI 1 HOpMATHB- 3 CobecenoBanue, 3amura
HOM JIUTEPATypOU, BHITIOJTHEHUE MIPaKTUIECKON pabOThI
MIPAaKTUIECKOTO 3aIaHHs
15 |15 nenmens cemectpa Pabota ¢ yuebHOI 1 HOpMATHB- 3 CobecenoBanue, 3amura
HOW JIUTEPaTypOH, BEITIOTHCHUE MPAaKTUYECKOI paboThI
71ab0paTopHON pabOTHI U MTPAKTH-
YECKOTO 3aIaHus
16 |16 menmens cemecTpa Pabora ¢ yueOHOI 1 HOpMATHB- 3 CobecegoBanue, 3alnUTa

HOW JIUTepaTypoH, BBIIIOIHEHUE

NIPAaKTHYECKOH paboThI
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Ne Jata/cpoku . Tpumepibie Hop-
W B Bun camocTosTensHOH paboTh MbI BpEMCHH Ha dopma KOHTPOJISI
BBIMOJTHEHHE

PaKTHYECKOTO 3aIaHHs

17 |17 mepens cemecTpa Pa6ota ¢ yueOHOM 1 HOpMATHB- 3 CobecenoBanue, 3amuTa
HOM JIUTEPATypOM, BBITIOJTHEHHUE MPaKTHYECKOU paboThI
nabopaTOPHOM PabOTHI U MPAKTH-
YECKOT0 3a/IaHus

18 |18 Henens cemecTpa Pa6ota ¢ yueOHOM 1 HOpMATHB- 3 CobecenoBanue, 3amura
HOM JTUTEpaTypoOil, BEIIIOJHEHHUE MIPaKTUIECKOil paboTh
MPaKTHYECKOTO 3a/IaHHs

BCEI'O 54

PexoMeHIaUM 110 CAMOCTOSITEIbHOH padoTe CTy1eHTOB

OCHOBHOM II€JIBI0 CAaMOCTOATENBHON padOThl CTYACHTOB SIBJISICTCS YJydllie-

HUE Tpo(hecCHOHATBPHON MOATOTOBKHM CIELUUAIUCTOB BBICIIEH KBaJIM(DHUKALUY,
HaIlpaBJIeHHOE Ha (POPMUPOBAHUE Y HUX CUCTEMBI MPOPECCUOHAIBHBIX KOMIIETEH-
1, HEOOXOIMMBIX B UX OYIyIllIed MPAaKTUYECKOU NEATEIbHOCTH.

1. CocraBieHne KOHCIIEKTa 10 TeMaM JUCITUTUIHHEI.
AJITOPUTM COCTABJIEHHUSI KOHCIIEKTA

BHuMarenpHO IpOYUTaNTE TEKCT.

OTMmeThTe HOBBIE CIIOBA, UMEHA, TEPMUHBI. Y TOUHUTE 3HAYCHUE HEU3BECTHBIX

TTOHSITHH.

[TpousBeauTe 00pabOTKy MaTepuasa: BbIJICIUTE IJIaBHBIE MBICTH, OTIPECICHUs

TIOHSTHI ¥ BBIBOIBI

CocTaBbTe TUTaH, 3aMUIITUTE KIIFOYEBBIC CIOBA, OTMETHTE TJIABHBIC MBICITH B BU-

JIe OTIOPHBIX CUTHAJIOB.

[Ipu MOBTOPHOM UTEHUHU TEKCTa 0OpaTUTE BHUMAHHE HA B3aUMOCBSI3b TJIABHBIX

MBICJIEW U JOKa3aTEJIbCTB.

3anucu MpoOBOAUTE CBOMMH CIIOBAMU, CTPEMHUTECH K KPATKOCTH.

B koHcmekTe ucnonap3yiTe cokpaiieHus (yAoOHBI JIETKO 3allOMUHAIOIIMECS

OMOPHBIE CUTHAJIBI)

3anuch TODKHA OBITh KOMITAKTHOW M CTPYKTYpHpOBaHHOW. CIIJIONIHON TEKCT

MJ10X0 BocmpuHUMaeTcs. [1oaToMy OTCTyMbI, TpOOebl, HymMepalius, BbIIeICHNE

TJIABHOTO CJIEIAI0T BaIll KOHCIICKT 0oJiee yA00HBIM ISl PaOOTHI.

[To oxoHYaHWE KOHCMEKTHPOBAHUS MPOYTHTE TEKCT, MPU HEOOXOAMMOCTH JI0-

paboTaiiTe KOHCIICKT.

2. BrimonHeHne WHAWBUAYAJIbHBIX JOMAIIHUX 3aJaHUN IO TeMaM «YPOBHU
OpraHu3aluu BemiecTBay, «OCHOBHBIE TEPMOJAMHAMUYECKHE W KUHETHUYE-
CKHE 3aKOHOMEPHOCTH MPOTEKaHUsS XUMHUUYECKUX peakiuii», «PacTBopbl»,
«IIEKTPOXUMUUYECKHUE TIPOIIECCHI».
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«OCHOBHBIE TEPMOAMHAMUYECKNE U KUHETUYECKUE 3aKOHOMEPHOCTH MPOTEKa-
HUSL XUMUYECKUX PEAKIUI»
JI1s nIpeI0KEHHOM peaKkIMi OTBETHTE HA CIAEAYIOIIHE BOIPOCHI:

- KaKOB TEII0BOM 3P PeKT JaHHON peaklnu 2; OMpeIeInTe TeIIoBOM ekt
oOpa3oBanus 1 Kr 11000r0 U3 MPOAYKTOB pEaKIMU B JAHHOM IPOIIECCE;

- KaK MEHSIETCsI CTeTeHb OeCTopsiAKa B X0JI€ PeaKlnu;

- BO3MOYKHA JIM JaHHAs peaKus B U30JIMPOBAHHOM CUCTEME MPU CTaHAAPTHBIX
YCIOBUSIX;

- BO3MOKHA JIM JaHHAs peaKknus B OTKphITol cucteme mpu 25°C u 1000 K. Ipu
KaKOU TeMmIepaTtype BblIesIeTCs O0JbIlIEe SHEPTHH;

- Kakoul (hakTop (3HTPONMUNHBIM WIIK SHTAJIBIUITHBIN) CIOCOOCTBYET MPOTEKa-
HUIO TIpolLIeCCa;

- 3aIUIINTE BBIPAXKEHUS KUHETUYECKON U TEPMOINHAMUYECKON Kpagnosecus, 11O~
KQKATE B3aUMOCBSI3b MEXy HUMU;

- paccumTaiiTe YMCI0BOE 3HaUEHHUE Kpapnosecns IPH Temmeparype 25°C u 1000 K.
[Tpu xakoii TeMiiepaType NoJHOTAa NIPOTEKAHUS PEAKIIMH BBILIE;

- YKQKUTE ONTUMAaJIbHBIE YCIOBUSI MPOTEKAHUS PEAKIIMH, UCTIONb3Ys IPUHIUI
Jle laTenne (ycnoBus, NpU KOTOPBIX PABHOBECHE CMEIIAETCS B MPSIMOM

HaIIPaBJICHUH ).
2PbS (1) + Oz () = 2PbO (1) + 2S0; ()
AH°06p, kJ>k/MOIBb - 100,42 0 - 219,28 -296,9
AG® , kJIx/MOIb - 98,77 0 -189,1 - 300,21
«PactBOpBI»

1. PaccuuTaiitTe MOJIIpHYIO KOHIIEHTpauuio 2% - HOro MO Macce pacTBopa
xjopuja Hukens. [notHocTs pacteopa 1,055 r/em®.

2. CKOJBKO TPaMMOB caxapo3bl Hajo pacTBOpUTh B 100 T BOJbI, YTOOBI TTOBKI-
CUTB TeMnepaTypy kunenus Ha 19 C?

3. Paccuwmraiite pH crnenyromux pactBopos: a) 0,03M HBr; 6) 0,1 N H,Se; B)
0,0008 M CucCl..

4. Onpenenure npu Kakoi koHueHtparuu KOH B pacTBope KOHUEHTpalius
nonoB xkene3a (1) 6yner pasna 1-10%, K (Fe(OH),) = 1-101

«DNEKTPOXUMHUYECKHUE MPOILIECCHI

1. CocTaBbTe CXEMbl JBYX TaJbBaHUUECKHUX IJIEMEHTOB, B OJHOM U3 KOTOPBIX

AHOJOM CIIYIKHJI OBl JKeJIE3HBIH QJICKTPOA, a B APYIrOM 3JICMCHTC OH ABJIACTCA KATO-

JOM. Beruucnure SI[C OTHUX JJICMCHTOB IMPHW KOHLCHTPAIHUAX KATOAHBLIX 3JICKTPO-

autoB 0,1 Monb/11, a aHoAHBIX AeKTpoauToB 0,001 MoJb/i.

2. Ilpu snekTponu3e BOJHOIO pacTBopa Cylb(ara Kaius Ha KaToJlle BbLACIIU-

70ck 224 1 raza. PaccuuTaiiTe Bpems 31€KTpoJin3a, rpu cuiie Toka 5 A. [lpusenure
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MOJHYKO CXEMY dJIeKTpoim3a. Paccuntars Maccy BEHIECTBA, BBLACIMBLIEIOCS Ha
aHoze.

3. IlpuBeauTe CXE€Mbl T'aJIbBAHMYECKUX 3JIEMEHTOB, BOSHUKAIOIIMX IPHU HApY-
HIEHUH LEJIOCTHOCTH KEJIE3HOI0 M3JEIusl, OKPBITOIO HUKEIEM, PE3yJbTaTOM pa-
O0TBI KOTOPBIX ABJISIETCS TIPOIIECC KOPPO3UU: a) BO BIKHOM BO3AyX€E; 0) B KUCIIOM
cpene. [IpuBectr ypaBHEHHS IPOLIECCOB U YKa3aTh IPOAYKThI KOPPO3HH.

[lepen mpakTUYECKUM 3aHATHEM CIIEIYET U3YYUTh KOHCIEKT JEKIIUU U PEKO-
MEHJIOBAaHHYIO MpernojiaBaTelieM JIMTepaTypy, oOpailias BHUMaHHWE Ha MpaKTH4e-
CKO€ MPUMEHEHNE TEOPUHM U Ha METOJMKY PEIICHHUsI TUIOBBIX O0Yy4alolInX 3a/ad
10 COOTBETCTBYIOLIUM pa3JeiaM U3y4aeMOi TEMBI.

Pemenue 3a1a4 U OTBETHI HA TEOPETUUECKUE BOMPOCHI TOKHBI ObITh KOPOTKO,
HO YETKO 0OOCHOBAaHBI.

[lepen BhIONIHEHUEM JTAOOPATOPHBIX PabOT HEOOXOAMMO MPOUTHU UHCTPYKTAXK
[0 TEXHUKE 0€30IaCHOCTU U PaclMCaThCs B COOTBETCTBYIOIIEM JOKYMEHTE, MTOCIIE
3TOr0 O3HAKOMHUTBHCS C IMOPSIKOM BBINOJIHEHUS JabopaTtopHoil pabotel. B xoxe
BBINIOJIHEHHUS PAOOThl BHUMATEIBHO HAOMIOJANTE 3a M3MEHEHUSIMU B CHUCTEME,
IIPOBOJUTE U3MEPEHUs U 3amuchiBaiiTe HaOmoneHud. [lo pesynprataM skcnepu-
MEHTa clienaiTe BbIBOAbL. [locne BbloNHEHUs JabopaTopHOil paboTel opopMute
7a00paTOpHBIM OTUET U CHAWTEe €ro Ha MPOBEPKY NpenojaBarento. B oTuere,
JOJDKHBI IPUCYTCTBOBATH CJIEAYIOLIUE PA3AEIIbL:

1. Lens BeIMOMHEHUS PAOOTHI.

2. KpaTkas TeopeTnueckas 4acTb.

3 OTBET Ha KOHTPOJIBHBIE BOMPOCHI U 3aJaHUS

4. DxcnepuMEeHTaIbHAS YacTh.

5. Heobxoaumbie pacy€Tsl, ypaBHEHHS pEeaKIUil.

6. BeiBOIBIL.

TpeGoBaHus K npeacTaBIeHUIO M 0()OPMJIICHUIO PE3YJIbTATOB CAMOCTOSATE /I b-
HOI1 padoThI

[Ipu BBIMOMHEHUN MUCHBMEHHBIX PAOOT HEOOXOAMMO COOJIIOIATH CIIETYIOIIHE
npaBuJia:
- pa0boTy cleayeT BBIMOJHATh aKKypaTHO, OCTaBJIss MO JJI 3aME€YaHUM peleH-
3€HTa;
- YCJIOBHS 33]1a4 CBOETO BapHaHTa MEPENUChIBATH MOJIHOCTHIO;
- TIpU PEIICHUH JIsl BCEX MOJMYUYCHHBIX YUCIIOBBIX 3HAUYCHUN JODKHA OBITH MIPHUBE-
JIEHA Pa3MEPHOCTb;
- OAPOOHO M3JIOKUTDH X0 PELICHHS C MATEMaTHYECKHUMHU NTPEOOPA30BaAHUSIMH;
- HCTIOJIb3yEMbIE (POPMYJIbI JOJKHBI COMTPOBOKIATHCS MOSICHEHUSIMHU.

Ecnu paborta He 3auTeHa, €€ HaJ0 BHIIOJHUTH MOBTOPHO C YYETOM 3aMeya-

HUM MperoiaBaTelisi ¥ MpeICTaBUTh BMECTE ¢ MpebIayleld padoToi;
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WunuBuayanbHbie 3a1aHusi, opopmieHHble 0e3 cOOMI0AeHUsT YKa3aHHbIX Mpa-
BUJI, a TaK)K€ Pa0OTHI, BHITIOJIHEHHBIE HE TI0O CBOEMY BapUaHTY, HE PELEH3UPYIOTCS
Y HE 3aCUUTHIBAIOTCS.

Kpurtepusivu ouneHku pe3yibTATOB CAMOCTOSITEJIbHOW PadoThl CTyACHTa
SABJISIFOTCSL:

— YPOBEHb OCBOEHUS CTYIEHTOM Yy4eOHOT0 MaTepHuaia;

— YMEHHS CTYJI€HTa UCIIOIb30BaTh TEOPETUUECKNE 3HAHUSA MPU BBINIOJIHEHUH
MPAKTUYECKUX 33/1a4;

— 000CHOBAHHOCTb U YETKOCTh U3JI0KEHUSI OTBETA;

— odopMIIeHHE MaTepuaia B COOTBETCTBUH C TPEOOBAHHSIMHU.

KpuTtepun oneHku npu codece0BaHUN:

e 100-85 GamioB - eciaud OTBET IOKa3bIBaeT IMPOYHBIC 3HAHUS OCHOBHBIX
MIPOIIECCOB M3y4aeMOM MPEAMETHOM 00JacTH, OTIMYACTCS TTyOMHOM M MOJTHOTOU
PACKPBITHS TEMBbI; BIaJICHHE TEPMUHOJIOTUYECKUM aIlllapaToM; YMEHUE OOBACHSThH
CYIIIHOCTb, SIBJICHUH, MPOIIECCOB, COOBITHM, JeiaTh BEIBOABI U 0000IICHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPUBOJUTH MPUMEPHI; CBOOOHOE BIIaJICHUE MOHO-
JIOTUYECKON peublo, JOTUYHOCTh W TOCJIEIOBATEIbHOCTh OTBETA; YMEHHUE MPHUBO-
JUTh IPUMEPHI COBPEMEHHBIX TPOOJIeM u3ydyaeMon 00J1acTu.

e 85-76 O6ayoB - OTBET, OOHAPYKUBAIOIINI MPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOM MPEAMETHOM 00JacTH, OTIMYACTCS TTyOMHOM M IOJTHOTOM
PACKPBITHS TEMBI; BJIaJICHUE TEPMUHOJIOTUYECKUM aIllapaToM; YMEHUE OOBIACHSThH
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, JeiaTh BIBOABI U 0000IICHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPUBOJUTH MPUMEPHI; CBOOOIHOE BIIAJIEHUE MOHO-
JIOTUYECKOMN peublo, JJOTUYHOCTh U MOCJIEA0BAaTEILHOCTh OTBeTa. JlomyckaeTcst of1-
Ha-J[B€ HETOYHOCTHU B OTBETE.

e 7/5-61 Gamn - oleHMBaeTCA OTBET, CBUICTENIbCTBYIOUIMI B OCHOBHOM O
3HAaHUM TPOIIECCOB M3ydaeMOW MPEIMETHOM 00JacTH, OTIMYAIOIIUNUCS HEI0CTa-
TOYHOW TITyOMHOW M TOJHOTON PACKPBITHS TEMbI, 3HAHHEM OCHOBHBIX BOIIPOCOB
Teopuu; ci1abo cHOpMUPOBAHHBIMH HABBIKAMHU aHAJIM3a SBJICHUM, MPOIIECCOB, He-
JIOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAHHbIC OTBETHl M MPUBOIUTH IPH-
MepBbI; HEJJOCTATOYHO CBOOOHBIM BJIaJICHUEM MOHOJIOTHYECKOU PEUblO, JJOTUYHO-
CTBIO M TIOCIICJIOBATEIHLHOCTHhIO OTBETa. JlomycKaeTcsi HeCKOJIbKO OIMUOOK B CO-
JiepKaHUM OTBETA; HEYMEHHUE MPUBECTU MPUMEP PA3BUTHUSL CUTYaAIlMH, MPOBECTH
CBSI3b C IPYTUMH ACTICKTAMU U3Y9aeMOU 00IaCTH.

e 60-50 GamioB - OTBET, OOHAPYKMBAIOIINK HE3HAHUE TIPOIECCOB U3ydae-
MO TpeIMETHON 00JIaCTH, OTIMYAIOIIUNACS HETJTyOOKHMM PACKPBITHEM TEMbI; He-
3HAaHUEM OCHOBHBIX BOIIPOCOB TEOpUH, HECHOPMUPOBAHHBIMU HAaBBIKAMH aHAJIM3a
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SIBJICHUH, TPOILIECCOB; HEYMEHHUEM J1aBaTh apryMEHTHPOBAHHBIE OTBETHI, CIAOBIM
BJIaICHHEM MOHOJIOTUYECKON PeUbl0, OTCYTCTBHEM JIOTHYHOCTH M MOCIIEAO0BATEIb-
HocTH. [lomyckaroTcsl cepbe3Hble OIMOKHM B COJEP’KaHMM OTBETA; HE3HAHUE CO-
BPEMEHHOHN MpOOIeMaTHKN U3ydaeMoil 00J1acTu.
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IIpunoxenue 2

MUWHHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPALIN
denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPESIKICHHIE
BBICIIET0 00pa30BaHUs

«JlanbHeBOCTOYHBIN (enepabHbIii YHUBEPCUTET»
(ABDY)

MNOJIMTEXHUYECKHWI HHCTUTYT (IIKOJIA)

®OHJA ONEHOYHLIX CPEJICTB
0 AUCHMILINHE « XHUMU»

CnennanbHoctb 21.05.04 «T"opHoe aes10»
crienuanu3anus «lllaxTHoe U TOA3eMHOE CTPOUTEIIBCTBOY
®opmMa MOATOTOBKH OYHAS

BaaauBocTok
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Macnopr ®oHIA2 OLIEHOYHBIX CPEACTB

AUCHMILIMHBI « XMMUD»

Koa u popmyiin-
POBKa KOMIIETEH-

Jrtanbl GOPMUPOBAHHUA KOMIETEHMH

1107071
KJIACCU(PUKALINIO XUMUYECKHUX 3JIEMEHTOB, BEIIECTB M COCIU-
HEHHI,
OIIK- 4 o o
BU/JIbI XUMHYECKOM CBSI3U B PA3JIMYHBIX TUIAX COCTUHEHUN;
TFOTOBHOCTB C 3HAeT TEOPETUUECKHE OCHOBBI CTPOCHUSI BEIIIECTBRA;
C€CTCCTBCHHOHAYYHBIX OCHOBHBIC XMMHYECKHE 3aKOHBI M IIOHSATHS,
nosunuu OUCHNBATb OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUA XUMHAUYECKUX peaK-
CTPOCHHC, A ¥ PU3UKO-XUMHUYECKUX MTPOIIECCOB
XAMUYECKAN U
. KCIIOJIb30BAaTh OCHOBHBIE 3JIEMEHTAPHBIE METObI XUMUYE-
MHHEPAIBbHBIN COCTaB .
N CKOI'0 MCCIIEJOBaHUS BEILIECTB U COCAMHEHUI;
3€MHOM KOpBHI, .
COCTABJISITh M PEIIaTh XUMUYECKHE YPABHEHUS;
Mopdonoruueckue
MIPOBOAMTH U3MEpPEHUs, 00padaThIBaTh U MPEACTABIATDH pe-
0COOEHHOCTH U .
YMECT | 3yJIbTaTHI,
TEHETUYECKUE TUTIBI
. coOroaaTh Mephl 0E30MACHOCTH MPHU PabOTe C XUMUYECKUMU
MECTOPOKICHUI .
peaKkTUBaMU;
TBEP/IbIX MOJIE3HBIX
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUC-
HCKOIAeMbIX IIPU .
[UTLTAH B TPOPECCHOHAIBHON JIEATETLHOCTH.
pEILIeHNH 3a1a4 10
PAIHOHATEHOMY H HaBBIKAMH MIPUMEHEHUS 3aKOHOB XUMHH JIJIS1 PEIICHUS MPaK-
KOMITIEKCHOMY TUYECKHX 3a/1a4;
OCBOCHHIO OCHOBHBIMH MpUEMaMH 00pabOTKH SKCIIEPUMEHTATBHBIX
BJIaJICET :
reopecypcHOro a AQHHBIX,

MOTCHIMAJIa HEAP

METO/IaMH BBIMIOJTHEHUS AJIEMEHTAPHBIX JIA0OPATOPHBIX (HH-
3UKO-XMMHUYECKUX HCCIe0BaHUN B 00macTu npodeccro-
HaJIbHOU JIEITENHLHOCTH.

KonTpons poctmxeHus ueneu Kkypca

Ne Kontponupyembie pa3neisl / TeMbl Kopp! 1 ararnst OrneHoYHbIE CPEICTBA
n/m TUCIIAIUINHBL (dhopMupoBaHuUs TEKYIIHUH MIPOMEXKYTOUHAS
KOMIIETeHIUH KOHTPOJIb aTTecTauus
1 | Crpoenue BemectBa. KBanroso- OIIK-4 | 3Haer YO-1, ColecenoBanue.
MeXaHUYEeCKHI MOIX0JT K ymeer [1P-6 Bomnpocs! k
OIMCAHUIO CTPOSHHUS BEIIECTBA BJIaJIeeT 3a4ery.
2 | 3aKOHOMEPHOCTH MPOTEKAHUS OIIK-4 | 3Haer YO-1, CobecenoBanue.
XUMHUYECKUX MTPOLIECCOB yMeeT I1P-6 Bompocsr k
BJIAJEET 3a4€CTy.
3 | PactBopsI U Ipyrue qucnepcHsie OIIK-4 | 3Haer YO-1, ColecenoBanue.
CHUCTEMBI yMeeT I1P-6 Bompocs! k
BJIAJEET 3a4€Ty.
4 DIEKTPOXUMHUIECKHE CHCTEMBI 1 OIIK-4 | 3Haer YO-1, CobecenoBanue.
MPOLIECCHI yMeEET I1P-6 Bompocs! k
BJaJceT 3a4ery.
5 Baxneiinive KOHCTPYKIIMOHHBIE OIIK-4 | 3Haer YO-1, CobecenoBaHue.
MaTepHuabl, IX CBOHCTBA, yMeeT I1P-6 Bormpocs! k
MoJTy4eHue, MPUMEHEHNE BJIaIeeT 3a4eTy.
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IlIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHLUMI

Kon
1 GOpMyIHpOBKa Oransl GopMHUPOBAHHS KOMICTECHIHH KpUTEPHH TTOKa3aTeIIH
KOMIICTCHIIN
KIacCU(UKALUIO XUMUUe- |3Hanue Kiaccupuka- |CrnocoOHOCTh UCTIONb-
CKHUX 3JIEMEHTOB, BEIIECTB |[IUU XUMUYECKUX 30BaTh B CBOEH MPO-
1 COEIUHEHMIA; DJIEMEHTOB, BEIECTB (heccnonanbHOI 1es-
BH/IbI XMMUYECKOH CBSI3U B|M COEIMHEHUIL; BUoB | ¢/ 1PHOCTH SHAHUA
Pa3IMYHBIX TUIAX COEU- |XMMHUYECKOH CBS3U B KIacCHpUKALIH XH-
HEHU; Pa3TMUHBIX THHAX | ICCKHX SMICMCH-
TEOpETHYECKNE OCHOBBI  |COEIMHEHHU; Teope- | O8> BEMECTB H €O-
CTPOCHUS BELIECTBA; TUYECKUX OCHOB CAMHCHUU, BHJI0B
OCHOBHBIE XHMIYECKHE  |CTPOGHHS BEllecTBa; | AMATCCKOM CBI3H B
3HaeT 3aKOHBI U TIOHATHS; OCHOBHBIX XuMpge-  |[PA3/IHIHBIX THITAX
(TOPOTOBBIH |0CHOBHBIE 3AKOHOMEPHO-  [CKHX 3aKOHOB M mo-  |©OCAHHCHHIL, Teope-
YPOBEHB) |y poTeKaHMs XUMHYe- |HATHIA, OCHOBHBIX THIECKIX OCHOB
OIlK- 4 CKMX peakiuii 1 usnko- |3akoHOMepHocTeii  |CTPOCHI BCIICCTBA,
TOTOBHOCTH C XUMHUYCCKUX MPOLECCOB  (MPOTCKAHUS XUMHYC- OCHOBHBIX XHUMHHC-
€CTeCTBEHHOHA- CKHX peakiuii u du- |CKIX 3AKOHOB 1 110-
YYHBIX MO3ULHH suKo-xuMpueckux | M, OCHOBHBIX
OLICHHBATb CTPO- MPOLIECCOoB 3aKOHOMEPHOCTEH
cHUE, XUMUYe- MPOTEKAHUS] XUMHYE-
CKMI U MHUHE- CKHX peakuuii u ¢pu-
paIIbHBIT COCTAB 3UKO-XUMHUYECKHUX
3€MHOU KOpBI, IIpOLECCOB
Mopotoruye- HCII0JIb30BATh OCHOBHBIE | YMeHHe UCII0Ib30BaTh|COCOOHOCTh UCIIOIIb-
CKIHE 0cOBEHHO- 3JIEMEHTapHBIC METOJIBI  [OCHOBHBIC 2JIEMEH-  [30BaTh OCHOBHBIC
CTH M TeHeTHYe- XMMHYECKOTO UCCIIEIOBA- |[TapHBIE METOJIBI XU- |JIEMEHTapHbIE METO-
CKHE THIIEL Me- HUSI BEIIECTB M COCAMHE- |[MUYECKOTO UCCIEN0- |Ibl XUMHYECKOTO HC-
CTOPOXKIEHHi HUH; BaHH BEIIECTB  CO- |CII€/I0BAHMNS BELIECTB
TBEPABIX MOJIE3- COCTABJISITh U PEIIaTh XU- |€AMHEHHU; COCTaB-  |U COCAUHEHUH;
HEIX HCKOIIAE- MUYECKUE YPABHEHUS; JISITh W pelllaTh XHUMH- |COCTaBJISATh M PelaTh
MBIX TIDH pelle- NPOBOJMTH U3MEPEHUS,  [IECKHUE YPAaBHEHHS; |XMMHYECKUE ypaBHe-
HUH 337124 110 00pabatbIBaTh U Mpe- MPOBOJUTH U3MEpE- |[HUS; MPOBOIUTH U3-
paIMoHaNTBHOMY |YMeEeT CTaBJISITh PE3YJIBTATHI; HUS, 00padaThIBaTh M [MEpEHHUsI, 00padaThI-
1 KOMILIEKCHOMY (Hva)IBI/IHy— co0JroaTh Mephl 0e3- MPEeJCTaBISITh pe- BaTh U NPEJICTABIISAThH
OCBOECHHUIO Te- THIi) OIMMaCHOCTH NpU paboTe ¢ [3yJIbTaThl; COOMIOAATH PE3YNbTaThl; COOIIO-
OPECYPCHOTO XUMAYECKHMH PEaKTHBa- |Mephl 0€30MacHOCTH |JIaTh MephI Oe3ormac-
TIOTeHIMaIa MU, npu paboTe ¢ XUMH- |HOCTH MPH padoTe ¢
Hep WCIIOJIb30BaTh OCHOBHBIE |[JECKHMH PEaKTHBa- |XMMHUYECKUMH peaK-
3aKOHBI €CTECTBEHHOHA-  |MH; HCIIONB30BaTh  |TUBAMM; UCIIOJIb30-
VUHBIX JUCIUIUIMH B IPO- |OCHOBHBIE 3aKOHBI  |BaTh OCHOBHBIE 3aKO-
(hecCHOHANBHOM JIesATeNb- |€CTEeCTBEHHOHAYYHBIX [Hbl €CTECTBEHHOHA-
HOCTH. JUCLUIUIMH B IPO-  |YYHBIX JUCLUIUINH B
(heccHoHANBHOM ies- [mpodecCHoHATEHON
TEJIBHOCTH. JeSITETIbHOCTH.
HaBBIKAMU NIPUMEHEHUSI  |Bnajnexne HaBbIKaMH  |CriocoGHOCTD IPUMeE-
3aKOHOB XUMHH IJISl pe-  [IPUMEHEHUS 3aKOHOB [HSATh 3aKOHBI XUMHUH
BIIaJICET LIEHUS IPAKTUYECKUX 3a- (XMMUH JUIA PELICHUs |11 PeIlIeHUs [IPaK-
(BbICOKMI) |mad; NPaKTUYECKUX 3a1a4, [ THYECKUX 3a7ad,

OCHOBHBIMH TIPUEMaMH
00pabOTKHN KCIIEPUMEH-

OCHOBHBIMH TIpHEMa-
MH 00pabOTKH KCIIe-

MOJIb30BATHCS OCHOB-
HBIMH [TPHEMaMH 00-
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TaJIbHBIX JAHHBIX; PUMCHTAJIBHBIX OaH- pa6OTKI/I OKCIICpU-
MCTOJaMHU BBITIOJTHCHUA HBIX; MCTOJaMH BbI- |MCHTAJIbHBIX JAHHBIX;

AJICMEHTAPHBIX JIA0Opa-  |IOJIHCHUS 3JIEMEH-  |METOJ/IaMU BBIMOJIHE-
TOPHBIX (YU3UKO- TapHBIX Ja00paTop- |HUS DIEMEHTAPHBIX
XUMHUYECKUX UCCIICIOBA- |HBIX (PU3UKO- J1abopaTOpHBIX (HHU3H-

HUH B 0051acTH MPo(heccu- |XUMUIECKHX HCCle- |KO-XMMHUYECKUX UC-
OHAJILHOM JICSITETLHOCTH. |IOBaHUI B 00JaCTH  |CJIeZIOBaHUH B 00J1a-
Mpo(heCCUOHANIBHON  |CTH MPOQEeCCHOHAIB-
JIeSITEIbHOCTH. HOW JesITeTbHOCTH.

MeToanuecKkue peKoMeHaaluu, ONpeaesiionue npoueaypbl olleHUBAHUSA
pe3yJibTATOB OCBOEHMSI JUCHMILIUHbI

Tekymasi arrecTaliusi CTyJIeHTOB. TeKylllasi aTTecTalus CTyI€HTOB IO TUCLIH-
IMHE «XHUMHUS» TPOBOJAUTCS B COOTBETCTBUU C JIOKAJILHBIMU HOPMATUBHBIMHU aKTa-
mu J[IBOY u sBrsercs o0s13aTeI-HOM.

Texymas arrecranus Mo AWCHHUIUIMHE «XHUMUS» MPOBOIUTCA B (HopMe KOH-
TPOJILHBIX MEPOIIPHUATHI 3aIMUTHl MPAKTHUECKOW pabOThI, M MTPOMEKYTOUYHOTO TECTH-
pPOBaHUS IO OIEHUBAHWIO (PAKTHUYECKUX PE3yJbTAaTOB OOYYCHHS CTYJICHTOB M OCY-
LIECTBISIECTCS BEAYIIMM MPEToIaBaTeNIeM.

OObeKkTaMu OLICHUBAHUSI BBICTYNAIOT:

e yyeOHas TUCUUIUIMHA (aKTHBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCThH BBITIONHE-
HUS Pa3IMYHbIX BHJIOB 33JJaHUM, TOCEIIAEMOCTh BCEX BUJOB 3aHATUH MO aTTECTyEMOM
TCIIATUTAHE ).

OcymiecTBIsI€TCS MyTEM KOHTPOJIA TMOCENIAeMOCTH, MPOBEPKU KOHCIEKTOB W
TETPACH MO MPAKTUUYECKUM 3aHSITHUSM;

® CTEIIEHb YCBOCHUS TEOPETHUYECKUX 3HAHUM.

Br10opouHEbIii ompoc 10 TeMaM JISKITHOHHBIX 1 MTPAKTHYCCKUX 3aHITHI;

® YPOBEHb OBJIAJICHUS MIPAKTUYECCKUMHU YMEHHUSIMH M HaBbIKAMU IO BCEM BHUJaM
y4eOHOH paboThI;

CobecenoBanue npy MpUeMe BBITTOJIHEHHBIX MPAKTUYECKUX U J1a00paTOPHBIX 3a-
JIAaHUM;

® pPe3yJIbTaThl CAMOCTOSITEILHON paOOTHI.

Bonpocsl aj1s1 codecenoBanmsi

Pa3znesn 1. ATOMHO-MOJIEKYJISIPHOE YYeHHE

1. OcHOBHBIE MOHATHUS U 3aKOHBI XMMHUHU B CBETE aTOMHO-MOJIEKYJISIPHOTO y4e-
HUSL.

2. OCHOBHBIE KJIaCChl XMMHUYECKUX COCIMHEHUN U TC€HETUYECKasl CBSI3b MEXKITY
HUMH.

3. 3aKOH PKBHUBAJICHTOB. MOJISIPHBIE MACChl U MOJISIPHBIE OOBEMBI YKBUBAJICH-
TOB.
Pasznea 2
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1.

HCTOpI/I}I Pa3BUTHA Hpe,HCTaBHeHI/Iﬁ 0O CTPOCHHMHM aToma. KBaHTOBO-

MCXaHHWYCCKUC NPEACTABICHNA O CTPOCHNUU aTOMa.

2.

o ok w

oW e

[lepuoguyeckrie 3aKOHOMEPHOCTH B CTPYKType aTOMOB W U3MEHEHUHU
CBOMCTB aTOMOB. [lepnognueckuil 3akoH U nepuoanueckas cucrema J[.M.
Menneneesna.

XapaKkTepUCTUKA 3JIEMEHTA IO €TO MOJIOKEHHIO B IEPUOUYECKON CUCTEME.
OcHOBHBIE BUbI U XapAKTEPUCTUKH XUMUYECKON CBSI3H.

Ocobennoctu MeTosa BasieHTHbIX cBsizeit (MBC)

MexkMOoNeKyIIpHbIE B3aUMOICHCTBUS

Pa3znen 3. 3aKkOHOMEPHOCTH NMPOTEKAHUSA MPOLECCOB

OcHOBHbBIE TepMOJIMHAMUYECKHE (DYHKIIUU COCTOSIHUSI CUCTEMbI: 0003Haue-
HUe, GU3HUECKHUI CMBICI, CLIOCOOBI pacyera.

OcCHOBHBIE 3aKOHBI TEPMOJAMHAMUKU: (POPMYIUPOBKU, MATEMATUYECKHUE BbI-
pa’keHHUsI, IPUMEHEHUE K PA3JIMYHBIM CUCTEMAM.

Kputepun caMOnpou3BOJIBHOTO MPOTEKAHUSI MPOIIECCOB B PA3IUYHBIX CH-
cTeMax.

Xumuyeckass KuHeTrKa. [loHATHEe CKOPOCTH XMMHUYECKOM peakuuu. Pakro-
pbI, BIUSIONIME HA CKOPOCTh TOMOT€HHBIX U T€TePOreHHBIX MPOIECCOB. 3a-
KOH JeUCTByrOmMX Macc, npaBwio Baut-I'odhda, ypaBHenue Appenuyca.
Karanus.

Xumuyeckoe paBHoBecue. KMHeTHUeCckoe U TEPMOJAMHAMUYECKOE YCIIOBHS
paBHOBecHs. BHIIbI KOHCTaHT pPaBHOBECUSI U B3aUMOCBSI3b MEXKAY HUMHU.
Tepmoaumnamuueckoe ooocHoBanue npuniumna Jle-Illarense.

Paznen 4. XuMuuyeckne CMCTEMbI

Knaccudukanus pacTBopoB.

OCHOBHBIC XapaKTEPUCTUKU U CBOMCTBA PACTBOPOB HEAJIEKTPOIHUTOB.
OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA PACTBOPOB AJEKTPOJIUTOB.
JucnepcHble cucTeMbl (KOJJIOMAHBIE PaCTBOPHI)

Pa3znen 5. DjekTpoXxumMu4ecKue CHCTEMBI

XUMHUYECKUE UCTOUYHUKH TOKA: TAIbBAHUYECKUE DJIEMEHTBI, aKKyMYJISITOPBI,
TOIJTUBHBIC OaTapew.

[Ipouiecc anekTponn3a, NoCieq0BaTENbHOCTD JIEKTPOAHBIX PEaKLUid, dJIEK-
TPOJIU3 PACTBOPOB U PACILIABOB.

Buibl KOppO3HOHHBIX TTPOIIECCOB U CITOCOOBI 3AIUTH OT KOPPO3HUH.

Kpurepum ouenkmu:
OmauuHo BBICTABIISECTCA CTYIEHTY, €CJIA OH C JOCTaTOYHOM ITOJTHOTOM H3JIa-

raeT COOTBETCTBYIOIIYIO TEMY; JAaeT MpaBUIbHbIE (POPMYIUPOBKH, TOUHBIE OIpe-
JIeJICHUS U TIOHSTUSL TEPMUHOB; MOKET 0OOCHOBATh CBOM OTBET, IPUBECTU HEOOXO-
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JUMBbIE IPUMEPBI; TPAaBUIILHO OTBEYAET HA JOIIOJHUTEIBHBIE BOIIPOCHI IIPENOIaBa-
TEJIS, UMEIOIINE LEIbIO BBIICHUTH CTENIEHb IOHUMAHUSA CTYJECHTOM JaHHOTO MaTe-
puaina;

Xopowo ecau mpu HM3I0KEHUH ObUIM JOMYNIEHBI 1-2 HECyleCTBEHHBIC
OLIMOKHM, KOTOPHIE OH MCHPABIISIECT IOCIE 3aMEYaHMs IMPENoJaBaTelis; JNaeT Mpa-
BUJIbHBIE (DOPMYJIMPOBKH, TOYHBIE ONPEICIICHUS W MHOHATHS TEPMHHOB; MOXKET
00OCHOBAaTh CBOW OTBET, IPUBECTH HEOOXOIUMBIE IIPUMEPBI; IPABUIBHO OTBEYAET
Ha JIOIOJIHUTEIIBLHBIE BOIIPOCHI MPENOAABATENS], UMEIOIIHUE LENbI0 BBISICHUTDH CTE-
IIEHb [IOHMMAaHUs CTYJEHTOM JaHHOI'O MaTepuaa,

Yooenemseopumenvro eciu: npu U3J10KEHUX ObLUIA TOMyLIeHA | CyllecTBEeH-
Has OIMOKA; CTYJEHT 3HAET U OHUMAET OCHOBHBIE MOJIOKEHUS JAHHOW TEMbI, HO
JIOTIYCKaeT HETOYHOCTU B (DOPMYJIMPOBKE MOHATHI; M3JIaraeT MaTepual HeaocTa-
TOYHO JIOTUYHO U IIOCJIEIOBATENBHO; 3aTPYAHACTCS IIPU OTBETAX Ha BOIPOCHI IIpe-
[I01aBaTelIs;

Heyooenemseopumenvuo eciu TpU HW3JI0KEHUU OBUIM JOMYIIEHBI CyIle-
CTBEHHbIE OIIMOKH (B TOM YHCIIE€ U MAaTEMAaTUUYECKUE) WIH CTYAEHT IE€MOHCTPUPYET
IIOJIHOE HE3HAHHE JaHHOTO MaTepHalla.

IIpomexyTouHasi aTrrecTalus CTyAeHTOB. IIpoMexyTouHas aTTrecTtauus CTy-
JICHTOB IO JUCHUIIINHE «XUMHUSD» MPOBOJUTCS B COOTBETCTBHUH C JIOKAIILHBIMH HOP-
MaTUBHBIMU akTaMu JIBDY u sBisieTcs o0s3aTeIbHO.

B kauecTBe mpOMEKYTOYHOTO KOHTPOJIS MO AUCHUILIMHE MPEITyCMOTPEH 3a4eT,
KOTOPBIA MPOBOJIUTCS B YCTHOM (hopme.

Onenka Kputepuit Onucanue KpuTepust
OTnuaHO 100-85 OTBeT MOKa3bIBAET MPOYHBIC 3HAHUS OCHOBHBIX MPOIIECCOB
(3auteHo) OaJioB M3ydaeMoi MpeIMeTHON 001aCTH, OTIMYACTCS TITyOHHOM 1

MTOJTHOTOM PaCKPBITHS TEMBI, BIIaICHUE TEPMHUHOIOTHUECKUM
anmnapaToM; yMeHHue oOBsICHSTH CYITHOCTh, SIBJICHUH, ITPOLeC-
COB, COOBITHIA, JIENTaTh BHIBOABI M 000OIIEHNS, TaBaTh apry-
MEHTHPOBAHHBIE OTBETHI, IPUBOJIUTH IIPUMEPEI; CBOOOIHOE
BJIAJICHUE MOHOJIOTHYECKOU PEUbIO, IOTUYHOCTD U MOCIEI0Ba-
TETLHOCTH OTBETA; YMEHHUE MMPUBOAUTH IPUMEPHI COBPEMEH-
HBIX TIP00JIeM n3y4aeMoil 06JIacTH.

Xoporo 85-76 OtBet, 0OHAPYKMBAIOIINI POYHbIE 3HAHHUSI OCHOBHBIX IIPO-
(3auTeHo) OamnoB LIECCOB M3Y4aeMOi MPeIMETHOM 001aCTH, OTINYAETCs TITyOu-
HOU ¥ MOJTHOTON PacKpBITUS TEMBI; BIIaJCHUE TEPMUHOJIOTH-
YEeCKHUM ariapaToM; YMEHHE OOBSACHSITH CYIIHOCTD, SBJICHUH,
MIPOIIECCOB, COOBITUH, JIENIaTh BHIBOIBI 1 0000IIEHYSI, 1aBaTh
apryMeHTHPOBAHHBIE OTBETHI, IPHBOIUTH MPUMEPHI; CBOOO/I-
HOE BJIaJICHUE MOHOJIOTHYECKOH PeYbI0, JOTHYHOCTH U MOCIIe-
JIOBaTEeNLHOCTH OTBeTa. JlomycKaeTcsl OJjHa - JBE HETOYHOCTH

B OTBETE.
Y IOBIETBOPUTEIHHO 75-61 OrneHnBaeTCs OTBET, CBUACTEIBCTBYIOMIUNA B OCHOBHOM O 3Ha-
(3auteHo) Oat HUY MPOIIECCOB H3yYaeMOl MpeAMETHON 00JacTH, OTIIHYA0-

IIMHCS HEAOCTATOYHOH TyOMHOHN U TOJHOTOH PacKpBITHS
TEMBI; 3HAHHEM OCHOBHBIX BOTIPOCOB TEOPHUH; CIIab0 chopMu-
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POBaHHBIMH HABBIKAMH aHAJIN3a HBHGHHﬁ, mponcccoB, HCA0-
CTaTOYHBIM YMCHUEM J1aBaTh apryMECHTUPOBAHHBIC OTBETHI U
MMPUBOAUTL MPUMEPHI; HEAOCTATOYHO CBO60I[HI)IM BJIIaACHUCM
MOHOJIOTHYECKOM PCUbIO, JIOTUYHOCTBIO U IMMOCIICAOBATCIIBHO-
CTBIO OTBCTA. I[OHYCKaCTCH HECKOJIbKO OIIIMOOK B coacpika-
HHUU OTBETA; HCYMCHUEC IPUBECTHU IIPUMEP PA3BUTUA CUTYya-
U, MPOBECTU CBA3b C JPYT'UMU ACIICKTaAMHU I/I3yqa€M0ﬁ obuna-
CTH.

HeynosierBoputenbHO 60-50 OTBeT, 0OHAPYKUBAIOIINH HE3HAHHUE MIPOIIECCOB U3y4aeMO

(me3auTeHo) OamtoB MpeIMETHON 00IaCTH, OTIINYAIOIINHCS HETITyOOKHM PacKphI-
THEM TEMbl; HE3HAHNEM OCHOBHBIX BOIIPOCOB TECOPUH, HE-
c(OpMUPOBAHHBIMHU HaBBIKAMH aHAJH3a SBICHHH, IPOIIECCOB;
HEYMEHHEM J1aBaTh apryMEHTHPOBAHHBIE OTBETHI, CIIA0BIM
BJIaJICHHEM MOHOJIOTUYECKOH PEeUYbi0, OTCYTCTBHEM JIOTHYHO-
CTH U TOCJIEIOBATEIBHOCTH. JIOMYyCKAIOTCS Cephe3HbIE OIIN0-
KU B COJZICP’KaHUH OTBETa; HE3HAHUE COBPEMEHHOM mpolema-
THKH M3y4aeMoi 00JacTH.

OneHovHbIe cpeacrea aJist IIpOMe)KyTO‘IHOﬁ aTrecrannumn
HpOMe}KYTO‘IHaSI aTTCCTalu:A IIPOU3BOIUTCA B q)opMe 3a4cCTa.

Bonpocwt k 3auemy

1. Ilpenmer uzyuyenuss xumuu. CBsA3b ¢ APYTMMH HayKaMmH. Poiib TOCTHKEHMI
XUMHH B HAPOJTHOM XO3SMCTBE.

2. ATOMHO-MOJIEKYJIIPHOE YYE€HUE Ha COBPEMEHHOM JTarne. KoamuecTBEeHHbIE
COOTHOIIICHUSI B XMMUU. 3aKOH COXPAHEHHSI MAaTepUH Kak (yHIAaMEHTaJbHBINA 3a-
KOH €CTECTBO3HAHMS. 3aKOH SKBUBAJICHTOB.

3. BemectBo, kak 0OCHOBHasi xuMuueckas cuctema. Kimaccudukaims BeniecTs.

4. CTpyKTypHbIE YPOBHHM OpraHM3allid BEIIECTB. [[MCKPETHOCTh U HENPEPHIB-
HOCTb B IIPUPOJE.

5. KBaHTOBO-MeXaHU4YECKast MOAEb aToMa. KopyCKyJIsIpHO-BOJTHOBOM Tyallu3M.

6. 3anonnenue AO snektponamu. [Tpunnun [laymu. [Ipasuno Xynna. [IpuHnun
HAWMMEHbBIIEH SHEPTUH. DJIEKTPOHHAS €MKOCTh SHEPTreTUUYECKUX YPOBHEM.

7. llepuoanueckuii 3axon JI.M1. Menneneesa, ero ¢puzndeckoe odocHoBanue. [le-
PUOIUYHOCTH KaK (PyH/IaMEHTAIILHOE CBOMCTBO MATEPUHU.

8. KoBaneHntHas cBsa3b ¢ no3unuii Merojga BC. HampaBiaeHHOCTh M Hachlllae-
MOCTh KOBaJieHTHOW cBsi3u. ['mOpummsanus. ['eomerpust mosnekyn, M3omopdusm.
[Tonmumopduzm.

9. HangMonexkynspHbIil ypOBEHb OpraHu3aliii BelecTBa. TUIbI MEXMOJIEKYJISp-
HBIX B3aUMOJICHCTBUM.

10. YpoBenb Makpo@opM B CTPYKTYpHOH OpraHU3allud BellecTBa. THUIIbI KpU-
CTAJUTMYECKUX PEUIETOK, UX CPABHUTEIBHAS XapaKTEPUCTHUKA.
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11. Xumuueckass TepMoIUHAMUKA. TE€pMOJMHAMUYECKUE CHCTEMBI, MPOLIECCHI,
napaMeTpbl. OYHKIIMA COCTOSHUA, X (PUINYECKUN CMBICI, Pa3MEPHOCTb U MOPS-
JIOK M3MEHEHHS B XUMUYECKHUX Tpolieccax U (ha30BbIX Mepexoiax.

12. 3akoHbI TEpMOXUMUH, Kak caeacTBue | Hayana TepMoanHamMuky. VX ucnomb-
30BaHUE B XUMHH.

13. TepmoarHAMHUYECKUN U CTATUCTUYECKUN MOAXOJ K TPAKTOBKE MOHATHUSA ‘“IH-
Tponusi”. BepoATHOCTh Kak aTpuOyT CIOXKHBIX cucTeM. O COOTHOIIEHUH MOpPsIKa
u Oecropsijika B IPUPO/IE.

14. YcnoBusi caMmONpOU3BOIBHOIO MPOTEKAaHUsI XUMHUYECKUX peakuuid. M3mene-
HUEe cBOOOHOM 3Heprun ['nbOca kak Mepa XMMHUYECKOTO CPOJICTBA.

15. Ckopoctp xuMuuecKkux peakuui. MakTopsl, BIMSIOMKE Ha CKOpOCTh. Oc-
HOBHBIE 3aBUCHUMOCTH, HX MAaTEMaTUYECKOE BbIPAKECHUE

16. DHeprus akTuBauuu, €€ poib. [IoHATHE aKTUBUPOBAHHOTO KOMIUIEKCA. DHEP-
TF€TUYECKHUE THArpaMMBbl.

17. YcmoBus xumMudeckoro paBHoBecus. KoOHCTaHTa XMMHYECKOIO PaBHOBECHS,
ee ¢puznueckuii cmpica. CriocoObl CMEIIEHHS] paBHOBECHS.

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

19. KomnuratuBHblE CBOWCTBA pacTBOpPOB. VICHONb30BaHHE KOJIUTATUBHBIX
CBOWCTB B TEXHOJIOTHSIX.

20. DnexTpoauTHYecKas aucconuanus, ee npuiurHbl. CUiabHbBIC U cladble dJeK-
TPOJUTHL. 3aKOH pa3BefeHuss OctBanbia. BiausHue ONHOMMEHHBIX U Pa3HOUMEH-
HBIX MOHOB HA CTENEHDb JUCCOLNALINH.

21. DuekTponuTnyeckas aucconuanus Boasl. oHHOE mpousBeaeHue Boabl. Bo-
JOpOJIHBIN TToKa3aTensb cpeanl PH. M3mepenue pH.

22. I'mpponus. CteneHb U KOHCTaHTa ruaposn3a. [logaBnenre u ycuiaeHue ruji-
posn3sa.

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

24. OKMCIUTEIbHO-BOCCTAHOBUTEIIbHBIE TTpolecChl. BomopoaHas mikajia moTeH-
L{AAJIOB. Onpenenenue HaIlpaBJICHUS MIPOTEKAHMS OKHCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX IPOLIECCOB.

25. Knaccudukanusi 3JI€KTpOIOB MO MEXAHU3MY YCTaHOBJICHHS 3JEKTPOJIHOTO
noteHnuana. Ypasaenue Hepucera.

26. X¥MHAYECKHE NCTOYHHUKHU TOKA. Y CTPOMCTBO M MpUHIMN aercTBus. [IpuHnm-
NUAIbHOE Pa3Inyie U o0IIHe 3aKoHOMepHOCTH. JlocTonHCcTBa U HepocTaTKu. [lep-
CIIEKTUBBI UCITOJIb30BAHUSI.

27. Dnekrponn3. [locnenoBaTebHOCTh pa3psAIKU HOHOB U MOJIEKYJ HA 3JIEKTPO-

nax. [I[pumenenue snexTposnsa. XeMOTPOHHKA.
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28. Koppo3sust MeTaioB, kiaccupukanus KOppO3UOHHBIX mporeccoB. KuneTtunka
Y TEPMOJAMHAMHUKA KOPPO3UHU.

29. OCHOBHbBIE NPUHIUMBI 3alUTHl METAIOB OT Koppo3uu. WMHruOuTOpHI
HecoBmecTnMoCTh MaTEPUAIOB B KOHCTPYKIUSAX.

Tunosbie 32JaHUA K 3a4eTy

1. KnaccupunupoBaTb XUMHYECKUE COEANHEHNS.

2. OmnpenensaTh COCTaB aroMa, €ro CTPOEHUE, BIUSHUE IEKTPOHHOU CTPYKTYpBI
aTOMOB Ha KMCJIOTHO-OCHOBHBIE U OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHBIE CBOKCTBA.
3. OnuceIBaTh CTPOEHUE U CBOMCTBA MOJIEKYJI 110 TUITY XUMHUYECKUX CBA3CH.

4. OnpenensaTh BUAbI MEKMOJIEKYJISIPHOTO B3aUMO/IEUCTBUS.

5. OnuceIBaTh pa3IMyHbIC TUIBI XUMHUYECKMX CUCTEM, UX BaXKHEWILINE XapaKTepu-
CTUKHU U CBOMCTBA.

6. Mcnonp30BaTh TEPMOJAMHAMUYECKUA M KUHETHYECKUI METO/BI ISl OLIEHKH BO3-
MO>KHOCTH IPOTEKAHUS, HAMPABIECHUS U YCIOBUI MPOTEKAHUS XUMUYECKUX U (PU-
3UKO-XUMHUYECKUX MPOLIECCOB.

7. OnpenensiTb Ka4eCTBEHHbIE M KOJIMYECTBEHHBIE XaPAaKTEPUCTUKU PACTBOPOB U
poueccoB (TUApaTaluy, TUCCOLUUANH, THAPOIN3a, OCAXKIECHUS, KOMILJIEKCOOOpa-
30BaHUs, KOJJIOU000pa30BaHus).

8. O0BsicHATh pabOTy XMMHUUYECKHX MCTOYHHKOB TOKa, paccuuthiBaTh JJC; 060c-
HOBBIBATh BHIOOP MPOIECCOB, UAYIIHUX HA 3JIEKTPOJAX MPH AIEKTPOJIU3E C YUETOM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIUAIOB.

9. laBaTh XapaKTEPUCTUKY MPOIIECCOB KOPPO3UHU PA3TUUHBIX METANINYECKUX CHU-
CTEM B YCJIOBUAX PA3INYHON AETOJSAPU3ALMH.
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