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AHHOTAIU padoyeil MPOrpaMMbl AU CHHUIIHHBI

Jucnunnuna «duzndeckas v KOJJIOWIHAS XUMUS»

Mecmo oucyuniuHvl — ooazamenvrasn yacmo bnoka 1. /Jucyuniunst (Mooynu)

mpyooemrxocms - 5 3E/ 180 uacos
Popma npomex’cymoyHo ammecmayuu — K3aAMeH

Ienv oceoenus

dbopMmupoBaHre y OOYyYaOIIUXCS KOMIIETCHIIMH B 00JacTH OCHOB

OUCYUNTIUHDBL (GU3NIECKON U KOJUIOUIHON XUMHH, JOCTATOUHBIX JJIS1 PA0OTHI 1O TIPOQIITIO
MIO/ITOTOBKH

Komnemenyuu,

g opmupyemvle 8 IIK-1 Crioco6eH ucnonb30BaTh 3aKOHBI U METOJIbI MATEMATHUKH,

pe3yibmame €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK MTPH PEIICHUU POPEeCCHOHATBHBIX

0c80eHUs 3az1a4

OUCYUNTTUHDL

3nanus, ymenus u
HABbIKU, NOIyYaemble
8 npoyecce 0C80eHUs

3HaTh:
- OCHOBHBIC IIOHATHUA U 3aKOHBI
XUMHUYECCKOTO paBHOBeCI/Iﬂ;

XUMHYECKOH TEPMOANHAMHKH,

OUCYUNTIUHDL - OCHOBHBIE pa3ieibl GU3NUECKON XUMUHU, B 00beMe, HEOOXOIMMOM JIJIst
pereHus mpoecCUOHANBHBIX 33]1a4 B 00JIaCTH TEXHOC(HEpHON OE30MACHOCTH.
YMeTs:
- MPOU3BOJIUTH PAacYeT OCHOBHBIX TEPMOJAMHAMUYECKUX XaPAKTEPUCTUK
XUMHUUYECKUX PEaKIIHil;
- TPOU3BOJUTH pPACYETHI, CBA3AHHBIE C OIpPEIEICHUEM I[apaMeTpoB
paBHOBECHUS] XUMHUUYECKUX PEaKIUi, ONpPeeIEHUEM UX CTEXHOMETPHUUECKUX
XapaKTEPUCTHK.
Bnaners:
- HaBBIKAMHM pacdyeTa OCHOBHBIX XapaKTEpPUCTUK pPaBHOBECHUS
XUMHYECKUX PEaKIINii;
- METOJJaMH OIPEJICIICHNUSI OCHOBHBIX TEPMOXUMHUYECKUX XapaKTEPUCTUK
XUMHUYECKUX PEaKLUu.
Kpamkas Tema 1: IlpenMer, OoCHOBHBIE pa3ieibl M 3aMa4ydl (U3UYECKOU H
Xapaxkmepucmuka KOJUIOMIHOM XUMUH.
OUCYUNTIUHDBL Tema 2: Xumuueckasi TepMOAMHAMUKA.

(ocHo8HbIE OJ10KU U
membl)

Tema 3: BHyTpeHHss s3HEprus

Tewma 4: Tepmoxumust

Tema 5: CtannapTHbie TemaoBbie YPHEKThI
Tema 6: TermnoemMKkoCTh

Tema 7: BTropoii 3aKOH TepMOJIMHAMUKH
Tema 8: Xumuueckoe paBHOBECHE

Tema 9: YpaBHeHHE N30TEPMBI XUMUUYECKOHN peakluu
Tema 10: PacueT XUMHYECKOTO paBHOBECHUS
Tema 11: TepmoauHnaMuka pacTBOpOB
Tema 12: ®a3zoBble paBHOBECHS

Tema 13: JluarpamMmma cOCTOSIHUSI CUCTEMBI
Tema 14: Xumuueckast KHHETUKA

Tema 15: KomnougHast Xumust

Tema 16: [loBepXHOCTHBIE SIBICHUS

Tema 17: Anre3us u Kore3ust

Tema 18: AncopOrust
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Tema 19: [lonydyenne KOJUTOUAHBIX CUCTEM

Tema 20: OnTuueckue cBOMCTBA

Tema 21: TepMogHAMUYECKUE OCHOBBI YCTOWYUBOCTH

Tema 22: OcuoBsl Teopuu AJIOO

Tema 23: CTpykTypooOpazoBaHue

Tema 24: Peonoruueckue cBoiicTBa

Tema 25: AcconmaTuBHbIE (MULEIUISIPHBIE) KOJJIOUIbI

Tema 26: MonexynsipHble KOJIIIOU/IbI

Tema 27: Cucrempl ¢ XUAKOW U razo00pa3HON AMCIIEPCHOHHOMN
Cpenoil.

HEJb OCBOEHUA INCHUIIJINHBI

[enbto ocBOEHUS TUCHUIUINHBI «Pu3uueckas u KoAIOUOHAs Xumus» BIseTcs: popMHpoBaHHE
y 00y4aromuxcsi KOMIIETCHIIMA B 00JaCTH OCHOB (PU3UYECKONW M KOJIJIOUHOM XUMHUH, JOCTATOUHBIX
JUTsl pabOTHI MO TPO(UITIO TTOTOTOBKH.

1. IITAHUPYEMBIE PE3YJIBTATbBI OBYUEHMUS 11O AUCHUITJIMHE

B pesynbrare ocBoeHUs1 OCHOBHOM MpodhecCHoHaIbHOM 00pa30BaTeIbHON MPOTPAMMBI BBICIIIETO
obOpazoBanus (mamee — OIIOII BO) OakamaBpmara mo HampabieHuio moarotoBku 20.03.01
Texnocghepnas 6ezonacHocmov, HANPABICHHOCTh (MPO(MIIb) TOATOTOBKH HHowcenepHas 3awyuma
OKpyoicarouell cpedbl 00yJarOIIUICS MOJKCH OBIAJIETh CICIYIONIUMHE PE3YyJIbTaTaMH MO TUCIUTUIHE
«Duszuueckas u KOIIOUOHAS XUMUST

Tadmuma 1.1.
Kapra ¢gopmupoBaHusi KOMIEeTEHUMH MO0 JUCHUILVINHE «DU3nYecKas U KOJJIOUIHAS XUMHUA»
Kon PesynsraTer ocBoerust OITOIT IlepedeHp MUIAaHUPYEMBIX PE3yIBTATOB OOYICHUSI TI0
KOMIIETEHIT Cooeporcanue komnemenyuil TUCIIATUINHE
un

IIK-1. Cnoco0eH HCIo0Ib30BATh 3aKOHBI M METOABI MATEMATHKH, €CTECTBEHHBIX U
TYMaHUTAPHBIX HAYK NPH pelieHun npogecCHOHATbHBIX 3a/1a4

ITpumensier 3HaTh: OCHOBHBIC NMOHATHS M 3aKOHBI (PU3MYECKOH M
(yH1aMeHTabHbIE 3aKOHBI U KOJUTOMAHOW XUMHUH
METOJbI MAaTEMATHUKU npu VYMers: IIPpOU3BOONTH pacyer OCHOBHBIX
MK.1q | Pememim npodeccuoHanpupx | TEPMOANHAMIHECKHX W KHHETHYIECKHX XapaKTEePHCTHK
- 3a/1a4 obecreyeHus XUMIUCCKIX pCakiim
6e301ACHOCTH UesoBeKa (Ha Brnaners: nornyeckuM MbIIIIEHHUEM, YTOOBI TOHUMATE
. | B3aMMOCBSI3b XMMHWYECKHX IPOLECCOB U SBIECHUH C
IIPOU3BOJICTBE, B OKPYKAIOLIEU
Pa3NIUYHBIMU 00JIACTAMH TEXHUKU U HAYKH
cpene)
3HaTh: OCHOBHBIE pa3zeibl (PU3MIECKON M KOJIIOUTHON
XUMHH, B 0ObeMe, HEOOXOOUMOM [UI DELICHHS
npodecCHOHAIBHBIX 3a1a4 B 00nacTH TexHOchepHOU
OHpeI[eJ'IeHI/Ie KPpHUTCPUCB 0e30IMacHOCTH
JOCTHKEHHUS [IENICH OXPaHBI YMeTp:  NpOM3BOMUTE  PacyeThl, CBA3AHHBIE C
IIK-1.2 | okpyKaromieil cpeibl C y4eTOM | ONpeeeHneM apaMeTpoB PaBHOBECHS XMMHYECKHX
TEXHUYECKHUX BO3MOKHOCTEM pEaKIuii, ONpENEeIeHNEM UX CTEXHOMETPUYECKUX
OpraHu3aluu XapaKTEPUCTHK
Brnanmers:  MeromamMM  OIpENENEHUS  OCHOBHBIX
TEPMOXMMUYECKUX  XAPAKTEPUCTHK  XUMHYECKHX
peakuuit

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII
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Jucuumiuna «Qu3uyeckas u KoAIOUOHAS XUMUs» OTHOCHUTCS K oOs3arenbHOM yactu bioka 1
«uctunnuael (MOayHN)» pabodero yueOHOro IiaHa.

JlucuuminHa SBISETCS TMPEAIISCTBYIOMEH W HeoOXoauma Jjis  YCHENIHOTO OCBOCHHS
MOCJEAYIOUX TUCHUILIUH: «[Ipoliecchl W anmmaparhbl 3allUThl OKpyXkatouien cpenbi», «TexHuka u
TEXHOJIOTUS NePepaOOTKH W YTUIU3AIMHU OTX0J0B», «IIpOMBIIIICHHAS KOJOTHS», IS ITOArOTOBKH
BBIITYCKHON KBaJTH(PHUKAIIMOHHON paboThI OakantaBpa.

JucuuruiHa u3ydaercs B 4 cemectpe Ha 2 Kypce pu 04HOU opme 00ydeHHs .

3. OFBEM JINCIUILINHBI U BUJIbl YYEBHOMN PABOTHI

OO0mas TpyI0eMKOCTh JUCIUTLINHBI COCcTaBIseT 5 3.¢., 180 akageMuuecKknx 4acos.

Pacripeniennieane oObeMa JWCHMILIAHBI 10 CEMECTpaM W BHIAM 3aHATHH, a TakKe 4YacoB,
BBIZICJICHHBIX HAa KOHTAKTHYIO paboTy OOyJarommxcsi ¢ MperojaBaTelieM W Ha CaMOCTOSTEIBHYIO
paboTy 00yJarOMUXCs B COOTBETCTBUH ¢ pab0OYHMM ydeOHBIM TUTAHOM TIPEICTaBIeHO B Tabmwmie 3.1

Tabnuna 3.1.
O0beM TMCUMILUIMHBI IO BUAAM YueOHOM padoThl (B aKkajgeM. 4acax)

TpynoeMkocTb, aKaaeM.
Jachel
QOunas dpopma
Bun yuebnoit pabotst Cemectp| O6nem
Pacnipen
JIeHue KorTaK
4 THOU
4acoB
abO0THI
AyauTopHasi KOHTAKTHasi padoTa (Bcero), B TOM 9P 90 90
qrcIIe 3aHATHsI JICKIIMOHHOTO M CEMUHAPCKOTO THIIOB!
- nexumu ((JI) 54 54 54
- naboparopusie 3ausatus (JI3 ) 18 18 18
- npaxktrdeckue 3ausarus ( 113 ) 18 18 18
CamocTosiTe1bHast paboTa (Bcero), B TOM YHCIE: 63 63
- BeIOJTHEHKE KypcoBoit pabote (K) 36 36
- MOATOTOBKA K KO/TokBuyMYy (Ki1.) 10 10
- popabOTKa 1 MTOBTOPEHHE JICKIIIOHHOTO
MaTepuaia, YTeHre Y4eOHUKOB,
JIOTIONTHUTEITBHOM JIUTEepaTyphl, padoTa co
CITPaBOYHUKAMH, O3HAKOMIICHHE C 2 2
HOPMATHABHBIMH H METOTUYCCKUMU
JIOKYMEHTaMH ),
- IOJITOTOBKA K MPAKTUYSCKHM 3aHATHSIM,
- IOJITOTOBKA K DK3aMEHY 15 15 -
KonTtpoanb 27 27
Bu npoMe:KyTOYHOI aTTecTaIlHM (3249€T) ODKk3aMeH.| DK3aMeH 2
O0uIas TPYA0EMKOCTh [AKAJEMHUYECKHIE YaChl 180 180 92
MUCHUITJIHHbI BauETHBIC €IUHUIIBI 5 5

4. COAEP KAHUE JUCIUIIJINHBI

Co;[epn(aHHe AUCHUILIAHBI CTPYKTYPUPYCTCA IO TCMaM (pa3;[enaM) C YKazaHUCM OTBCACHHOI'O
Ha HUX KOJIMYCCTBA aKaACMHUYCCKUX 4aCOB 1 BUOB y‘{e6HLIX 3aHATHH JJ11 OYHOMU (I)OpMBI 06yquI/151.

Tabmnuua 4.1



Coaepikanue 3aHATHH JEKIIHOHHOIO THNA (JIEKIMH) 1JIs1 0O4HOI (pOPMBI 00yUeHH s

Howmep
paszena

HanmenopaHue TeMbI JICKHMOHHOT'O 3aHATHA, KPATKOC COACPKAHNC

O0beM,
aKa.4achl

Paznen 1

Tema 1: Ilpeomem, ocnosenvle pazdenvl u 3a0auu Quuueckoiu u
Kon1ouoHou xumuu. OCHOBHBIC TEPMUHBI U TIOHSITHSL.

2

Tema 2: Xumuueckan mepmoounamuka. OCHOBHBIC TIOHATHUS U
onpenenenus. Cucrema, TEepMOJUMHAMMYECKasi CHUCTEMa, €€ BHUBL
CocrosiHuE CHUCTEMBI, TEPMOJMHAMUYECKHE IMapaMeTpbl COCTOSIHUS
CHUCTEMBl M TepMOAMHAMHUYECKHUE (QYHKIUU. TepMOIUMHAMUYECKHI
poLecc.

Tema 3: Buympenmnaa 3nepeusn, SHTaIbIUSA, TEIoTa W paboTa.
PaGora  pacmmpenuwss — uaealbHOrO  Tasa. IlepBbiii  3aKOH
TEPMOJUHAMUKY, (OPMYJIUPOBKH, MaTEMaTUYECKOE BBIPAXKEHHE.
[IppuMeHeHne T1EepBOrO 3aKOHAa TEPMOJMHAMUKH K  Pa3JIMYHBIM
Iporeccam.

Tema 4: Tepmoxumusa. TemnoBoit >hGHEKT XUMHUUECKOW PEAKIIHH.
3akoH ['ecca, cneacTBUS U3 HEr0. DHTAJIBIHMIHAS JUarpaMmMma.

Tema 5: Cmanoapmmusie mennoevle Ippexmot. IlpencraBinenue o
CTaHJAApPTHOM COCTOSIHMM BEIIECTBA. 1e€mIoTa W OHTAIBIUA
o0pa3oBaHus BenlecTBa. TenioTa U SHTAIbINS CrOPaHHs BEIeCTBA.

Tema 6: Tennoemkocms. Bunpl. 3aBucuMocTh TemioBoro 3¢¢exra
peakuuu OT TemmepaTypbl. 3akoH Kupxroda, ero uHTerpajibHas H
muddepennmansras opmel. [Ipumepsl pacuera TerioBbIX 3P HEKTOB.

Tema 7: Bmopou 3axkon mepmoounamuxu, GOPMYIUPOBKH.
Camonpou3BoJIbHBIE TPOLIECCHI. TpeTuii 3akoH TepMoaAHAMUKHU. LIuKi
Kappo wu ero KII[. DOurponusi, CBOWCTBA, BBIYUCIIECHUE.
TepmonuHaMudeckie TOTEHIMANBL. OHeprus [ubbca wu sHeprus
T'enpmrorsla. YpaBHeHust I'n66ca-I'ensMronsla.
XapakTepucTU4YeCKre TepMOoAUHAMUYeCKUue (GYHKIUH. XUMHUYECKUN
MOTEHIIUATL.

Paznen 2

Tema 8. Xumuuecxkoe pasnogecue. llpu3Haku W XapaKTECPUCTHKHU
paBHOBecHs. 3aKoH nercTBus Macc. KoHcranTa paBHOBecus. CriocoObl
BBIPQKEHUSI KOHCTAHT pPABHOBECHS, CBs3b MEXay HuUMH. CBOMCTBa
KOHCTAHT PAaBHOBECHSI.

Tema 9: Ypaenenue uzomepmovt xumuueckou peakyuu. YpaBHEHUE
n300apbl M U30XOPbl XUMHUYECKOW peakuuu. YpaBHeHue [lnanka.
Binsinne BHenHux ycioBuil Ha paBHoBecHe. [Ipunnun Jle-Ilaranee.

Tema 10: Pacuem xumuyeckozo pagHogecusa pPEaKUUil 1pu
Pa3IUYHBIX YCIOBHSX: MO yPaBHEHHUIO H30TEPMbI IPU CTAHAAPTHBHIX
YCIOBUSX, MPU HECTAaHAAPTHON TeMIlepaType, Mo YPaBHEHUIO N300aphl
Y U30XOPHI.

Paznen 3

Tema 11: Tepmoounamurka pacmeopoe. PacTBOpbl, UX BH[BL
OOpazoBanue  pactBopoB.  PactBopumocth.  TepmommHamumka
uaeanbHBIX  pacTBopoB.  CBoiicTBa  pa30aBIEHHBIX  PacTBOPOB.
KomnurartuBHele CBOICTBa pacTBOpOB. PacTpopbl HEIdIEKTPOIUTOB U
ANIEKTPOIUTOB.

Tema 12: @azoevie pasnosecus. Ilonarue o ¢$a3o0BOM PaBHOBECHHU.
OcnoBuble ompenenenus. [Ipasuno ¢a3 ['mb0ca. Knaccupukarus
cucreM. J[narpaMMa coCTOSIHUSI OJTHOKOMIIOHEHTHON CHCTEMBI (BOJA).

Tema 13: /luazpamma cocmoanusn cucmemot. PazoBble paBHOBECHUS
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“rBepaoe Teno — paciuiaB”. Kpusble oxyaxaeHHs (IJIaBKOCTH).
JluarpaMMbl  IJIaBKOCTH  HEM30MOPQHBIX, H30MOPGHBIX CMeEcei,
cMecel ¢ 00pa30oBaHMEM YCTOWYMBBIX XHMHUYECKUX COCIUHEHUH.
Pacuer wuncna TepMOAMHAMUYECKMX CTENEHEW CBOOOABI IS
pa3nmuuHbIX oOmacteil (azoBbix auarpamMm. Da3zoBoe paBHOBEcHE
«OKUAKOCTh — nap». da3oBas AUarpaMMa «OKMJIKOCTb — Hap». 3aKOHBI
KonoBanoBa. A3zeorponHasi cMech.

Tema 14: Xumuueckaa kunemuka. IIpenmMer u METOA XUMHUYECKOMN
KUHETUKH. CKOpPOCTh XMMHUYECKOM peakuuu. KuHeTHMueckue KpHBBIE.
OCHOBHOI MOCTYJIaT XMMHUYECKOH KMHETHKH (3aKOH JEMCTBUSI Macc).
[TonssTne o mopsnke peakuuu. MOJEKYISPHOCTh peakuuil. BimsHue
TEeMIIEpaTypbl Ha CKOpocTh peakunu. Karanums.

Pasznen 4

Tema 15: Konnouonas xumusa. llpenMer, 3amgaud, pojib U 3HAUYCHUE
KoJUulouHOM  xXxumuu. [loHSTHE O JUCIEPCHBIX CHUCTEMax |
MOBEPXHOCTHBIX  SIBIEHUAX. [IpU3HAKKM  KOJUIOUJHBIX  CHUCTEM.
HucnepcHbie CUCTEMBI, ux KJ1accuuKarms. CBoOoHast
TTOBEPXHOCTHASI DHEPTHSI U YCTONYHBOCTH CUCTEMBI.

Tema 16: Ilosepxnocmmuvie aenenus. OcoOSHHOCTH TOBEPXHOCTH
pasnena ¢a3. IloBepxHOCTHAS dHEPrus M MOBEPXHOCTHOE HATSHKEHHE
Ha rpaHune paszaena (a3. OCHOBBI TEPMOJMHAMUKU MOBEPXHOCTHBIX
syieHnil. CaMOTIPOM3BOJIBHBIE TTPOIIECCHI HA TPaHUIle pazjena ¢as.

Tema 17: Aozezus u kKoze3ua. (CMauuBaHWEe W pacTEKaHUE;
ruapodunbHble W THAPOGOOHBIE TOBEPXHOCTH. [loBepxHOCTHOE
HaTsKeHHe pacTBopoB. KanmuisipHele siBlIeHUS.

Tema 18: Aocopoyus. lTlonsarue o0 aacopOmuu u oOmmiA 0030p
COpOIMOHHBIX SABJICHUH, TPUPOIa aACOPOIIMOHHBIX CHII (aacopOus Ha
TNIQJKUX TOBEPXHOCTSIX M TOPHCTBIX aJCOPOCHTAX, KalMJUIIpHAS
KoHieHcanus). [lToBepXHOCTHO-aKTHBHBIE BENIECTBA.

Pasgen 5

Tema 19: Ilonyuenue konnououvix cucmem. llpumvepnl cuHTE3a
KOJUIOUJIOB, WX YCTOMYUBOCTb, THUIIBI BHYTPEHHEH CTPYKTYpBHI.
CrpoeHrue MULEIIBl KOJUIOUAHBIX YacTHIl B TUAPOGOOHBIX 30JISIX.
JIBOMHOM 3JIEKTPUUECKUN CJIOW. DJIEKTPOKMHETHUYECKUUA TOTEHIIHAI.
DNeKTpUYecKre CBOICTBa KOJUIOMJIHBIX CHUCTEM.
DNEeKTPOKUHETUYECKUE SIBJICHUSL. [TpakTrueckoe 3HAaYCHHE
ANEKTPOKUHETUYECKHX SIBJICHHIA.

Pa3nen 6

Tema 20: Onmuueckue ceoiicmea KOJUIOUAHBIX cucTeM. PaccesHue
ceeta. Oddexr Tunmansa. YpasHenue Penesa. AOGcopOumsi cBera.
Oxkpacka KOJUIOUAHBIX cucTeM. ONTHYeCKHEe METOJIbl HCCIEIOBAHUS.
MonekyIsipHO-KHHETUYECKUE  CBOWMCTBA. bBpOyHOBCKOE JIBHIKCHHE.
Huddy3usa. 3akon @uxa. Ocmotudeckoe aapneHue. CeauMeHTALNS.
CenuMeHTallMOHHAs YCTOMYUBOCTb, IEPPEHOBCKOE PaBHOBECHE.

Tema 21: Tepmoounamuueckue ocHoswvl ycmouuugocmu 1iopoOHBIX
JMCTIEPCHBIX CHCTEM. ATperatuBHAasi U KHHETUYECKash YCTOWYMBOCTH,
(bakTOpel YCTOMYMBOCTH JUCIEPCHBIX cUcTeM. Koarymsmus, ee
3aKOHOMEPHOCTH U BHJIbl. KnHeTnka koarysiun mo CMOIyXOBCKOMY.

Tema 22:. Ocnoevt meopuu /I/IPO. Koaryniuus noj IeHCTBHEM
anekrposuToB. [Ipasuno lynena-I'apau. fIBnenue uyepenoBanus 30H
koarymsiuvu. Bzaumuas koarynsnus 3omiei. [lentuszamms.

Tema 23: Cmpykmypoobpazoeanue B TUCHEPCHBIX CHCTEMaXx.
KoarynsioHHble ¥ KOHJICHCAIIMOHHBIC CTPYKTYpbI, MX CBOMCTBA.
OOpa3oBaHKe ¥ CTPOCHUE TeJIei. SIBJICHHE THKCOTPOIINH.
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Tema 24: Peonozuueckue ceolicmea oucnepcuuvix cucmem. OCHOBBI
peostorun. Peosiornueckue MOIeIH.

Tema  25: Accoyuamuenvie (muyennaphoie) KOJL10UOBbL.
JInopunbueie koyutouabl. Knaccudukamus u npumenHenue I[1AB.
PactBopsl  komnouaneix  ITAB.  Crtpoenme  munemn  ITAB.
Comroounmuzanus. KKM. Meuia, Moromue cpecTa.

Tema 26: Monexkynapuvie kKoanoudsl. PactBoper BMC, wux
0COOEGHHOCTH M CBOWCTBa. Bs3KOCTh, arperatWBHasi YCTOWYHMBOCTD. 2
Crynnu.

Paznen 7

Tema 27: Cucmemvl ¢ HcUOKoOU u 2a3000pazHoil OUCHEPCUOHHOU
cpeooil: 301M, CYCIEH3UH, OMYJbCHUHM, TMEHbI, MacTel MeToabl 2
MIOJIYYEHUS U Pa3pyLIEHUs a3p0- U JIMO-30J1€H.

HTOIrO 54

Tabnuna 4.2
JlaGopaTopHblie padoThl 151 04HOM GopMBbI 00yUeHHS

Howmep
pasnena

OOnemMm,

HaumenoBanmu TOPHBIX T
auMEHOBaHHeE J1abopaTop pabo AKaJL4AChI

JI3 1. TlpaBuna paboThl B XUMUYECKOHW J1abopaTopuH.. XUMHUUECKast
TepMmoauHamuka. OrmpezaeneHue TemIoBbIX 3((deKkToB peakuuil Mo 2
3akony ['ecca u o 3akony Kupxrodda

JI3 2. JlabopatopHas paboTa. DKCIEPUMEHTAIBLHOE OIpeaeiieHre
SHTAJILIIUNA PACTBOPEHUSI HEOPTaHUUECKUX COJIEH KaJOpPUMETPHUUECKUM 2
METOJI0M

JI3 3. Xumuueckoe paBHOBecue. PacyeT KOHCTAaHT paBHOBECHUSA
TOMOTE€HHBIX U T€TePOreHHbIX XUMHUUECKUX PEaKIIHi

Paznen 1

JI3 4. JlabopaTtopHas paboTa. XMMHUYECKOE paBHOBECHE B TOMOTCHHOMN
XUMUYEeCKOH peakiuu. OrmnpeneneHne KOHCTAHTBl PaBHOBECHUS H
sHeprun ['md0ca XMMHUYECKOW PEaKIMK B3aUMOJICHCTBUSAX XJIOPHCTOTO
Kele3a C HOIUI0M Kallusl.

Pasnmen 2

JI3 5. ®dazosrwie paBHOBecHs. [locTpoenue (pa3oBbIX qUAarpaMM OJHO- H
JIBYXKOMIIOHEHTHBIX CMECEH.

JI3 6. Onpenenenre MOBEPXHOCTHOTO HATSHKEHUS HA TPAHUIIE pa3/iena:
Pa3nen 4 | pacTBOp — BO3AYX.

JI3 7. IloBepXHOCTHBIC SABJACHUS U aACOPOIHsA. AcopOIusl.

Paznen 5 | JI3 8. CunTte3 ruapo30i1s U U3ydeHUE €ro KoaryJssiuu.

JI3 9. OnTuyeckue CBOMCTBA KOJUIOMIHBIX pacTBOpoB. OmnpeneneHue
pa3mepa KOJJIOUIHBIX YaCTHlL.

Pasngen 3

NN DN

Pasznen 6

HrOoIro 18

Tabmumna 4.3
IIpakTnyeckne 3aHATHA VIS 04HOH GopMBbI 00yUeHUs!

Howmep
paszaena

O0beM,

Tema u COACPIKAHUC MTPAKTUYCCKOT'O 3aHATUA aKaJ1.9achl

13 1. Pacuer TermmoBbIX JPQPEKTOB XUMUYECKUX PEAKIUN Mpu
CTaHIAPTHBIX YCJOBHUSAX COIJACHO BTOPOMY CJIEACTBUIO M3 3aKOHa 2
Pasnen 1 T'ecca
I13 2. Pacuer mpu HecTaHAAPTHBIX YCIOBHUSX TETUIOBBIX 3 (HEKTOB
XMUMHYECKUX peakluid coraacHo 3akony Kupxroddpa
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I13 3. Pacuer HTpONMH XUMUYECKUX PEaKIIUA 2
I13 4. Pacuet nipu CTaHIAPTHBIX YCIOBUSX dHepruu [ mb6ca u sHeprun 5
['enpMronpua XMMHYECKUX PEAKLIMI
[13 5. Pacuer mpu cTaHIapTHBIX YCIOBHUSAX KOHCTAaHT PaBHOBECHS 5
XUMUYECKUX PEaKIui
Paznen 2
I13 6. Pacder pa3nuyHBIMU CIIOCOOAMU MTPU HECTAHIAPTHBIX YCIOBHIX 2
KOHCTAHT PAaBHOBECHSI XUMUYECKUX PEAKITUN
Pasien 4 I13 7. Copbuus. [IpuunHbl MOSBICHUS, KIAacCH(UKALUS U OCHOBHBIC 4
BUIBL. TeopeTnyeckrne OCHOBBI.
Pasnen 5 I13 8. MeToapl NOMy4YeHUsI BRICOKOIMCIIEPCHBIX CHCTEM. Bompocsr nx 4
el ycTOWYMBOCTH U pa3pyuieHusi. KontponbHas padota Nel.
Pa3znen 6 | [13 9. OcHoBHBIE CBOMCTBA KOJUIOMIHBIX pacTBOPOB. Perienue 3anau. 4
HTOIo 18
Tabnuna 4.4
CamocrosiTesibHast paboTa CTyAeHTa 1J1sl 04HOM (popMBbI 00yUeHHu st
[ig;/le?a Bun camocrosTenbpHOM Ha3panue OO0nemMm,
(Temb) paboThI cTyIeHTa (conepxxanue paboOTHI) aKaJ.4achl
Paszien 4 | Kypcosas paboTa 3amaHus A KypcoBOM pabOThI 110 36
pazaeny 4
Pa?,lngnm Kosmoxsiym Ne 1 3aganud s kosutokBuyma Nel 1o 10
- pasznenam 1-3
OcMBICIIEHUE U 3aKpEIICHHE
TEOPETUYECKOr0 MaTepuasa B
IloaroToBka K JEeKIMIM
COOTBETCTBUU C COJICP)KAHUEM
JICKIIMOHHBIX 3aHITHH
CamocTosiTeNIbHOE M3y4YEHUE
OCHOBHOM u JOTIOJTHUTENBHOM
C JUTEPaTypPHI, MOUCK u coop
aMOCTOSITEJIbHOE HM3y4YeHHE
Bce TEOPETUUECKOr0 MaTepuasa MHQOMAIMH N0 MMCIMILIMHE B 17
MEPUOTUUECKUX MeYaTHbIX u
PasACIIbl UHTEPHET-U3JaHUsIX, Ha
obUIMAIBbHBIX CAITOB;
[ToaroToBka K | OdopmiieHre 0T4eTOB O
J1a00paTOPHBIM paboTaM 71a00paTOPHBIM paboTam
[loarotoBka Kk  3aHsaTusM | M3ydeHue IEeKIIMOHHOTO MaTepuarna,
CEMUHApPCKOTO THUIIA | BBITIOJHEHUE JOMAIITHETO 3a/1aHUs
(TPaKTUYECKUM 3aHSATHSIM )
IToaroroBka K sK3aMeHy 15
HTOIO 63

TEKYIIEIO KOHTPOJISI U MPOMEXYTOUYHOM ATTECTAIIUM

5. OEHOYHBIE CPE/JICTBA /1151 TPOBEJAEHUS
OBYYAIOIMXCS MO JUCLHUIIJINHE

5.1. Buasl u ¢popMbI KOHTPOJISI IO TUCHMILTIHHE

KOHTpOJ'IL YPOBHA YCBOCHHBIX 3HaHI/II71, OCBOCHHBIX yMCHHf/'I u HpI/IO6pCTeHHBIX HaBBIKOB
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Texkymuil KOHTPOJIb OCBOCHMS KOMIIETCHUMH IO IUCLUHUILIMHE IPOBOAMTCS IPU HU3YYCHUU
TEOPETUYECKOr0 MaTepHUalla, BBIIOJHEHUM 3aJaHUM Ha IIPAKTUYECKHUX 3aHATUAX, CIAa4e OTYETOB I10
nabopaTopHBIM paboTaM, BHITIOJTHEHUN WHAMBHIYAIbHBIX 337aHUi B (popMe KOJUIOKBUYMA, KYpCOBOM
paboTsl. TekyiemMy KOHTPOJIO MOJUIEKHUT IMOCEIIAeMOCTh CTYJCHTaMH ayJAUTOPHBIX 3aHATHIA U padoTa
Ha 3aHATUSAX.

HToroBoil o1ieHKOM OCBOEHHUS AMCLUUIUIMHAPHBIX KOMIETEHLUH (pe3yabTaToB OOY4YEeHHs IO
IMCUUIUIAHE «Du3uueckas u KOLIOUOHAS XUMus») SBISETCS MPOMEXKYTOUHAs aTTecTanus B (Gopme
9K3aMeHa, MPOBOJIMMAs C YYETOM pe3yJbTaTOB TEKyHIero KOHTpoisi B 4 cemectpe (o4yHas Qopma
oOy4eHus).

Tabnuma 5.1. [Tacnopt GoHIa OLIEHOYHBIX CPEJICTB 1O TUCITUILINHE

O1neHOYHBIE Cpe/ICTBA
Kon
Ne | KoHTposmmpyemsle pa3aensl . HanmenoBanue Komnuectso
KOHTPOJIMPYEMO o
n/m JACIUTUTHHEI OIICHOYHOTO 3ajaHui WK
KOMIIETECHITHH -
CpeacTBa BapHaHTOB

1 Paznen 4 IK-1.1 TIK-1.2 K 28

1 Paznensr 1-3 IK-1.1 TIK-1.2 Ki 1 5

2 Bce paznensi TIK-1.1 TIK-1.2 DK3amMeH 15

*

[Tpumeuanue: K — kypcosas pabota, Kit — koysokBuym

5.2. TunoBbIe 32JaHUS M MATEPUAJIBI VI OLIEHKH
c¢opMHPOBAHHOCTH KOMIIETEHUIMH B Mpo1ecce OCBOCHUS TUCIUIIUHBI

5.2.1. OueHo4HbIe cpeCTBA /Il IPOBeIeHUs TEKYIIel aTTecTalluu
IIpumepHBbIii NepeyeHb BONMPOCOB 1O TeMaM JMCIUIIUHBI /151 KOJUIOKBHYMa

1. Tlpenmert, 3amaum, OCHOBHBIC pazneibl (u3mdeckoit xumuu. OCHOBHBIE HCTOPUYECKHUE DTAIlbI
paszBuTus pusmdeckoit xumMmun. Metoapl PU3NIECKON XUMHUH, UX OCOOECHHOCTH.

2. OcHOBHbIE TMOHATHS  XUMHYECKONM  TEPMOJMHAMMKH:  TEpMOJMHAMHYECKas  CHCTeMa
(kmaccudukarms), thaza, TEPMOTMHAMUYECCKHU I napamerp, byHKIIUS COCTOSIHUS,
TepMOIUHAMUYECKUN Tiporiecc (kimaccudukaius), oOpaTuMoe mpeBpaiieHue, padbora 00paTuMOro
npotrecca.

3. BHyTpeHHsIsI SHeprusi, SHTaIbIIUA, TeIoTa, padota. Paborta pacmupeHus uaeanlbHOro rasa B
1300apHOM, U30XOPHOM, M30TEPMUYECKOM, aqrabaTHYeCKOM Ipoleccax (BbIBOI). YHUBEpcalbHas
ra3oBasi IOCTOSIHHAsI, €€ (PU3UYECKUIN CMBICI.

4. TlepBblii 3aKOH TEPMOAMHAMUKH, (HOPMYIUPOBKH, MaTeMaTudyeckoe BbIpaxeHue. [IpumMenenue
MEpBOrO0 3aKOHA TEPMOJMHAMHUKMA K pa3jMyHbIM IpoleccaM (M300apHbI, H30XOPHBIH,
M30TEepMHUUCCKUN, amuabaTtuyeckuii). PaccuuTaiite u3MeHeHue dyHclIa MoJied ra3000pa3HbIX
BEIIIECTB B XUMHUECKO# peakiiuu (An).

5. Tepmoxumus. TermoBoit 3pdext xumudeckon peakiuu. 3akoH ['ecca. [Ipumenenue 3akoHa I'ecca
JUIA pacdeTra TeIUIOBbIX A((HEKTOB peakuil: mpueM aareOpanyecKoro CI0KEeHHs YpaBHEHUN, TPHEM
TEPMOXUMHUYECKHX CXEM.

IIpumep 3a1aHus 1JIs1 BBINOJHEHUSI KyPCOBOil padoThl

3aoanue: Paccuntath yaeabHYIO aJCOpOLMIO U IOCTPOUTDH U30TepMy aacopOuun 1,4-0yrananona Ha

MOBEPXHOCTHU €ro BOAHBIX pacTBopoB 1o 3aBucuMocTh ¢ = f(N) (N — MonbHast 101151 pacTBOpEHHOTO

BemecTBa B pactope) npu T = 303 K (tabn. 5.2.1). OueHuTsh miomiaip, 3aHUMaeMyt0 0JHOU

MOJIEKYJIOH, M B KaKOi Mepe K MOBEpXHOCTHOMY CJIO0 3TOM CHCTEMbI IPUMEHHNMA TUIOTe3a

MOHOCIIOSL.

Tabnuna 5.2.1. [loBepxHOCTHOE HATsKEHHE BOAHBIX pacTBopoB 1,4-Oyrannunona npu T=303K.

N-10? 6-10%, H/m N-10? 6-10%, H/m N-10? ¢-10%, H/m
0 71,2 0,8 65,9 2,9 59,4
0,15 68,8 1,2 64,3 3,3 58,6




0,4

67,6

1,7 62,6 3,7 58,0

0,5

67,2

2,4 60,6 4,4 57,3

OmneHka pe3yiabTaToB OOY4YEHHUS MO TUCHUIUIMHE «Du3uueckas u KOJLIOUOHASL Xumusa» B Gopme
YPOBHS CPOPMHUPOBAHHOCTH KOMITIOHCHTOB 3HaTh, YMETh, BJIAJICTh 3asBJICHHBIX IUCIUILTMHAPHBIX
KOMIIETEHIIMH TPOBOAUTCSA 1O 4-X Oa/sIbHOW WIKaje OIEHWBAHMS TYTEM BBINOJIHEHUS W 3allUThHI
KypCcOBOM pabOTBHI.

[Ipu omnenke ypoBHS CGHOPMHUPOBAHHOCTH IUCIHHUIUIMHAPHBIX KOMIIETEHIMA B paMKax
BBITIOJTHEHUSI W 3alllUTHl KypCOBOM pabOThl CUYUTAETCS, YTO IOJyYCHHas OIEHKA 3a KOMIIOHEHT
MIPOBEPSIEMOI B KYpCOBO# pab0Te AUCIUIUIMHAPHON KOMIIETEHIIUM 0000IIAETCsl Ha COOTBETCTBYIOIIHI
KOMIIOHEHT BCEX AUCIUIUTMHAPHBIX KOMIETEHINH, (GOPMUPYEMBIX B paMKax TaHHOU TUCITUTIIIUHBI.

Tabmuna 5.2.2. [llkana orleHnBaHUS KYpCOBOM pabOTHI

OIlEHKa

YpoBeHb OCBOCHHUS
KOMITETEHITU M

Kputepuu orneHuBaHus

«OTJIMYHO
»

BBICOKHI YPOBEHD

CoznepxaHue KypcOBOH pPabOThl IMOJHOCTBIO COOTBETCTBYET 3a/aHMIO.
CrpykTypa paboThl JOrHYECKH U METOJIMYECKH Bbliepxkana. OdopmieHue
paboThl W TOJyYeHHbIE B paboTe pe3yibTaThl IMOJHOCTHIO OTBEYAIOT
TpeOOBaHMAM, M3JIOKEHHBIM B METOAWYECKHX yKasaHUsaX. llpm 3ammre
paboTBl CTYIAEHT TMpPaBWJIBHO M YBEPEHHO OTBEYAeT HA BOIMPOCHI
Ipernojasares, JEMOHCTpUPYET TIJyOOKOe 3HaHHE  KOHKpPETHOM
TEXHOJIOTHUH, CIIOCOOCH apryMEHTHPOBATh COOCTBEHHBIC YTBEPMKICHUS U
BBIBO/IBI.

«XOpOIIIO
»

MOBBINIIEHHBIN
YpOBEHb

Conepxanne pabOTHI TOTHOCTHIO COOTBETCTBYET 3amaHuio. CTpykTypa
paboTHI JIOTHUECKH M METOAMYECKH BhiAepkaHa. OdopMmieHue paboThl U
MOJyYeHHbIE B Pa0OTe pe3yyibTaThl B IEJIOM OTBEYAIOT TPEOOBAHWUSIM,
U3JIOKEHHBIM B METOIUYECKUX yKazaHusX. LMeroTcs onHa-nBe
HECYII[ECTBEHHBIC OINMMOKH B HCIOJNB30BAaHHM TEPMHHOB, HEOONIbBIINE
HETOYHOCTH TIPU pacdeTe XapakTepucTuk. [Ipu 3amure pabOTHl CTYICHT
NMPaBUJIBHO W YBEPEHHO OTBEYaeT Ha OOJBITMHCTBO  BOIPOCOB
MpenojaBareNs, JASMOHCTPHPYET XOpolllee 3HAHUE TEOPETHYECKOTO
MaTepuana, HO HE Bceriga CrocoOCH apryMEHTHUPOBATh COOCTBEHHBIE
YTBEPXKACHUS M BbIBOABL. [IpM HABOASAIIMX BOMpOCaX MpPEnoaaBaTens
WCTPABIISIET OIMMUOKY B OTBETE.

«YIOBJET
BOPHUTEIH
HO

TOPOrOBbIN
YpOBEHB

Conmepxanre pa0OThI YAaCTHYHO HE COOTBETCTBYET 3ajaHuio. EcThb
HapyIIeHNs B JIOTUKE M3JIOKEHUS MaTepuayia. ApryMeHTanus BEIBOIOB H
IpeUIoKeHni  cmabass wim  orcyrcTByer. [lomydenHele B pabote
pe3yabTaThl B IIEIIOM OTBEYAIOT TPEOOBAHMSAM, H3JIOKECHHBIM B
METOIMYECKUX yKazaHWsX. VIMETcs CymiecTBEHHBIE OIIMOKH B
UCTIONIb30BaHUU TEPMUHOB, HEOOJBIINE HETOYHOCTH B pacyerax. MHOro
rpaMMATHYECKUX W/WIH CTHIUCTHYECKHX omuOok. [Ipwm 3ammre paGoTs
CTyIeHT JOITyCKaeT TpyOble OHmIMOKM TIIpH OTBETaX Ha BOIMPOCH
mpenojaBaTens U /MiaM HE pan orBeT Oojee yeM Ha 30% BOIPOCOB,
JeMOHCTpUpYeT cnaboe 3HaHWE TEOPEeTHYeCKOoro Marepuana, B
OONBIIMHCTBE CJIydyaeB HE CIOCOOCH YBEPEHHO apryMEHTHpPOBAThH
COOCTBEHHBIEC YTBEP)KACHHS U BHIBOJIBL.

«HCYOOBJI
CTBOPUTC
JIBHO»

MHHHUMAaJIbHBII
YpOBEHb HE
JOCTUTHYT

Conepxxanre pabOTBl B 1IEIOM HE COOTBETCTBYET 3alaHuio. Vmerorcs
Oonee ABYX CYyLIECTBEHHBIX OTKJIOHEHHH OT TpeOOBaHWH B o(opMIIeHHH
pabotel. bomnbmioe KoaMyecTBO CyIIECTBEHHBIX OMIMOOK MO CyTH PadoThI,
MHOT'O FpaMMaTHYECKUX M CTHIIMCTHYECKUX OMMOOK U 1p. [lomydyeHHbIC B
pabore pe3ynbTaTbl HE OTBEYAIOT TpPeOOBaHMSM, H3JIOKEHHBIM B
METOIMYECKUX yKasaHuax. [lpum 3ammTe KypcoBoil palOTBI CTYIEHT
JEMOHCTpUpyeT ciaboe MOHMMaHWE MPOrpaMMHOIO  Marepuana.
KypcoBast paboTa He npejcraBiena npemnojaBaTento.
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Kpurepun orieHHBaHUS TEKYIIETO KOHTPOJIA puBeAeHb! B [1o10)keHnn 06 OIIEHOUHBIX CPEeCTBaxX

5.2.2.0HeHO'lHI>Ie cpeacrea AJisi NIpOBEACHUA HpOMe)KyTO‘{HOﬁ aTrecranuu

OK3aMeH M0 JUCLUUIUIMHE MPOBOAUTCA IO HK3aMEHALMOHHBIM OuWieraM, cojep)Kalum 2
Bompoca M | MpaKkTHYecKyr 3aaady, OO0eCIeYMBAIONIMX OLEHKY YpPOBHS C(HOPMUPOBAHHOCTU
KOMIIOHEHTOB 3HaTh, YMETh, BIIAJIETh.

[Ipumepsbl 3K3aMeHAIMOHHBIX OUJIETOB
1.
Bomnpoc 1. [Ipeamer, 3agaun, oCHOBHBIE pa3ieibl pu3ndeckor XuMuu. MeTo el Pu3nyecKon
XUMHH, UX 0COOCHHOCTH.
Bomnpoc 2. Teopust MOHOMOJEKYISpHOU agcopOmmu JIeHrMiopa, €€ OCHOBHBIE TIOJIOKECHHUS.
3amava. Hamwmmmre (opMmyly MULEIBI 308 OEPAMHCKON JIa3ypH, MOJYYEHHOrO HPH B3aUMOJIEHCTBHU
JKEJITON KPOBSTHOM COJIA ¢ M3OBITKOM XJIopua skenesa (+3).

Bompoc 1. IlepBelii 3aKoH TEpPMOAMHAMUKH, (QOPMYIHUPOBKH, MaTEMaTHUECKOE BBIPAXKEHHE.
[IpumeHeHue nepBoro 3ako0Ha TEPMOJIMHAMUKH K Pa3IMYHBIM IpoLieccaM (M300apHbIil, H30XOPHBIH,
M30TEPMHUUYECKUH, ainabaTHYECKUil).
Bompoc 2. CrpykrypooOpa3oBaHue B
KOHJICHCAIIUOHHBIE CTPYKTYpPBI, UX CBONCTBA.
3anava. Kak momy4uts KOJUIOMIHBIA pacTBOp cyiabduiaa cBUHIA (+2) C MOJIOKUTEIBHBIM 3apSA0M
gactul 30587 Hamumure ypaBHEHHs COOTBETCTBYIOIIMX peakuui M (HOpMyily MHILEIBI ITOrO
30J141.

JUCTICPCHBIX CHUCTEMax. Ko aryjiainuOHHBIC n

Tabmnuma 5.2
TunoBwlie 3agaHusi AJIs1 NPOBeIEHNUs MPOMEKYTOYHOMH ATTECTAIMM MO THCHUTLINHE

DopMyIHPOBKA THIIOBOTO KOHTPOJIBHOT'O 3a/ITaHUS FITH
WHOT0 MaTepuaia, He0OXOIUMOro IS OLIEHKH 3HAHUH,
YMEHHH, HABBIKOB U (WJIM) OTIBITA JeATEIbHOCTH

KonTtponupyembie pe3ylbTaThl OCBOSHHUS
KOMITETECHITUH (WJTH €€ JaCTH )

IIK-1.1. IlpumensieT GpyHaaMeHTAIbHbIE 3AKOHBI U METObl MATEMATHKHN TPH PelIeHUH
npodeccuoHAJbHBIX 32124 o0ecniedyeHUus 0€30MACHOCTH YeJI0BeKa (Ha MPou3BOACTBE, B
OKpY:KaIoIIel cpeae)

3HaTh: OCHOBHbIE TOHATUS U 3akoHbl | 1. TlepBbIit 3aK0H TepMOAMHAMUKU, POPMYITHPOBKH,
XUMHYECKON TEPMOJUHAMUKH, | MAaTEMaTHYECKOE BhIPAKEHUE
XMUMHYECKOTO PaBHOBECHS 2. XUMHUYECKOE  pPaBHOBECHE.
XapaKTePUCTUKN PaBHOBECHS

Ilpuznaku wu

YMeTh: IpOU3BOJUTL PACYCT OCHOBHBIX
TCPMOINHAMUUCCKUX XapaKTCPUCTUK
XHUMHNYCCKHX peaKI_[I/Iﬁ

Paccunrarh TemiaoBoi 3h(HEeKT XMMUYECKON peaKIuu
IIPU CTAaHAAPTHBIX YCIOBUSIX:
4HCI (ra3) + O (ra3) = 2H,0 (ra3) + 2Cl (ra3)

Brnagets: HaBbIKaMM pacyeTa OCHOBHBIX
XapaKTEepPUCTHUK PaBHOBECUS XUMHUYECKHX
peakuun

3anuiuTe BBIPAKCHUE JUII KOHCTAHTHI PABHOBECHSI
XUMHYECKOU PEaKIInH:
2H> (ra3) + CO (ra3) = CH3OH (ra3)

IIK-1.2. Onpenenenne KpUuTepueB JOCTUKEHUS 1eJIell OXpPaHbI OKPY:KAIOIIell cpebl ¢ y4eTOM
TEeXHUYECKMX BO3MOKHOCTEH OpraHu3auuu

3HaTh: OCHOBHBIC pa3lielibl  (HU3NIECKOMH
XUMHHA, B 00beMe, HEOOXOAUMOM A
pemieHusT MPO(ECCHOHANBHBIX  331ad B
obnactu TexHochepHoi 6e30macHoCTH

IIpenmer, 3aJa4H, OCHOBHBIE pas3nensl
¢uznueckoit xumuu. Meto sl PU3NUECKON XUMUH,
UX 0COOEHHOCTH

YMeTs: MNPOU3BOJAUTH PACUCThI, CBA3AHHBIC
C OIpCACICHUEM IapaMCTPOB PABHOBCCHUSA
XUMHUYCCKUX peakunﬁ, OIPCACIICHUCM HUX
CTCXUOMETPUUCCKUX XaPAKTCPUCTUK

1. PaccunmraiiTe HU3MEHEHHE YHCIA MOJIEH ra3o-
00pa3HBIX BEIIECTB B XUMHUECKOH peakuuu (AN).

2. Ormpenenuth pPaBHOBECHBIE KOHIECHTPAIUH
(1aBieHMs) pearupyrolMX BEMIECTB U KOHCTAHTY
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(DOpMyJ'II/IpOBKa THUIIOBOI'O KOHTPOJIBLHOI'O 3aiaHUA UJIA
HWHOro MartepuaJjia, H606XOI[I/IM01"O JJIs1 OCHKH 3HaHI/II>'I,
YMCHI/II\/'I, HaBBIKOB U (I/IJ'H/I) OIIbITa ACATCIIBHOCTU

KOHTpOHI/IpyeMI)Ie PE3YIbTAaThl OCBOCHUA
KOMIICTCHIIMH (I/IJ'II/I (S5 ‘IaCTI/I)

PaBHOBCCHUA XUMHUYECKOH peakuuu:

2N2 (ra3) + 6H20 (ra3) = 4NHs (ra3) + 302 (ra3)

Brnanets: METOAaMHU omnpenenenusi | OnpeaenuTs BO3MOXHOCTH W HalpaBlICHHE
OCHOBHBIX TCPMOXUMHUYCCKUX | CAMOIIPOMU3BOJIBHOTO IMPOTCKaHUA XUMHYECKOH
XapaKTEPUCTUK XUMUYECKUX PeaKuil peaknuu  (oHepruto I['mb6Gca) B  m300apHO-

H30TCPMHUUYCCKUX YCIIOBUAX!

2NO> (ra3) = 2NO (ra3) + O (ra3)

5.3. Kputepuu onieHnBaHus ypoBHs ¢(pOpMHPOBAHHOCTH KOMIIETEHUM

OrieHKa pe3ysIbTaTOB OOYUYEHHUS MO TUCHUIUIHHE «Dusuueckas u KOJIOUOHAs Xumus» B Gopme
ypOBH?I C(l)OpMI/IpOBaHHOCTI/I KOMIIOHEHTOB 3HATh, YMCTI), BJIAACTH 3adABJICHHBIX I[I/ICHI/IHJ'II/IHapHBIX
KOMIIETEHIIMI MPOBOAUTCA MO 4-X Oa/UIbHOW IIKaJIe OICHUBAHUS IMyTEM BBIOOPOYHOTO KOHTPOJISI BO
BpEeMsI 9K3aMeHa.

Tabnmma 5.3.

HIkajna oeHNBaHUA IK3aMeHA

YpoBeHb OCBOEHUS

Orenka N
KOMIICTCHIIN N

Kpurepuu onennBanus

OOyyaronuiicst 1Mokaszaj BCECTOPOHHHE, CHCTEMaTH3MPOBAHHBIC, TIIyOOKHE
3HaHUA IIPOrpaMMbl JWCLUIUIMHBEL, YMCHHE YBEPEHHO INPHUMEHITh HX Ha
«OTJIIMYHO» BBICOKUI YPOBEHb | MPAaKTHKE IIPH PEIICHHMH KOHKPETHBIX 3aJady, CBOOOAHO HCIOJIB30BaTh
CIIPaBOYHYIO JIMTEPATypy, JenaTb O0OOCHOBAHHBIE BBIBOIBI U3 PE3YJIbTaTOB
pacyeToB MM SKCIIEPUMEHTOB
OOyyaromuiicst okasaja NMPOYHbIE 3HAHWS OCHOBHBIX Pa3JeioB MPOrpaMMBI
MOBBIIIEHHBII JUCLUIUIMHBI, YMEHHE CaMOCTOSITEIbHO PEIIaTh KOHKPETHBIE MPAKTUYECKHE
YpOBEHb 3a/lauy, HO JIOITCKAIOIEMy HEKPUTHYHbIE HETOUHOCTU B OTBETE M PELICHUU
3aj1a4
OOyyaromuiicss mokasan (parMeHTapHBIN, Pa3pO3HEHHBIH XapakTep 3aHHH,
HEZOCTaTOYHO TOYHBIE (OPMYIUPOBKM O0a30BBIX MHOHATHH, HapYILIAIOMINHA
JIOTUYECKYIO TIOCIIEA0BATEIbHOCT B M3JIOKEHUH MPOrPaMMHOTO MaTepHaa,
«yIIOBJIETBOP IIOPOrOBBIA OpyU 3TOM BIAJCIONIMNA 3HAHUSIMU OCHOBHBIX Pa3feNoB IHCLMIUIUHBI,
HUTEJIHHO YpOBEHB HEOOXOAMMBIMHU JUI JaJIbHEHIEro 00y4eHus,, yMEHUE TOIYYUTh C TOMOLIBIO
IperosaBaTens NpaBUIbHOE PEllIeHHe KOHKPETHOM NMPaKkTUYeCKol 3a1auu U3
YpclIa  MPEeIyCMOTPEHHBIX  pabodell  mporpaMMoi, 3HAKOMCTBO  C
PEKOMEHIOBAHHOM CIIPAaBOYHOM JIMTEPATYPOH
IIpn otBeTe 0Oydaromerocs BBISIBUIINCH CYIIECTBEHHBIE ITPOOENBI B 3HAHHMAX
D —— GoMnbIIeH YaCTH OCHOBHOTO COJEPKaHMS JMCUHMILTHHBI, JI0TYCKAKOTCS rpyobIe
«HEYIOBIICTB YPOBCHE HE om0k B (HOPMYIHPOBKE OCHOBHBIX ITOHATHH pELICHNH THIOBBIX
OPHUTENBHOY HOCTHTHYT MIPAaKTHYECKUX 3a7ad  (HEyMEHHE ¢ TIOMOIIBIO NPEMOJIABATEN MONYTHTH
MIPAaBWIBHOE pEIICHHE KOHKPETHOM NPAKTHYECKOW 3aJadyd M3 4ucia
MPEeTyCMOTPEHHBIX paboueil mporpaMMoi y9eOHOH AUCITUIITHHEI)

«XOPOIIOY»

6. IEPEYEHb OCHOBHOM U g[OHOJIHI/ITEJII)HOI?'I YYEBHOM
JINTEPATYPBI, HEOBXOJUMOM J1JIsI OCBOEHUS TN CLHUTIJINHBI

6.1. OcHoBHas JiuTepaTypa (Y4eOHMKHU U y4eOHbIe 0CooHs)

Tabnuua 6.1. [Tlepeuens 0CHOBHOI yueOHO TUTEpaTypHhI

Ne HanmenoBanue Kon-Bo 2k3. B
n/n Ooubnuorexe
1 | ®usnyeckas xumus : B 2-x kH. YueOnuk g By3oB. Ku.1. CtpoeHue BemiecTsa. 46 5K3.
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Tepmonunamuka / ITon pea. K.C.Kpachosa. - 3-e uzp.,ucnp. - M. : Beicur.uk., 2001. -
512c. : un. - ISBN 5-06-004025-9(x#.1). - ISBN 5-06-004027-5 : 89.00.

dusnyeckas XxuMus [DIeKTpOHHBIH pecypc] : yueonumk / B.E. Koraum [u ap.]. —

2 OnexkTpoH. TekcroBble gaHHbie. — CIIO. Cankr-IlerepOyprckuii  rOpHBIH IbC
yaupepcurer, 2014, — 345 c. — 978-5-94211-700-9. — Pexwum mocryma: IPRbooks
http://www.iprbookshop.ru/71708.html. — 3B5C «IPRbooksy, o mapoiito
Kpyrnskos [1.M. ®usnueckas u koyutouaHas xumus [Tekcr] : yaeb.mocobue

3 | AW CTyL., 00yu. o crpowurt.crei. / Kpyriskos, [Terp MakcumoBud, XackoBa, 47
Tarbsina HukomnaesHa. - 2-¢ u3f., ucnp. - M. : Beicur.k., 2007. - 319¢. : wi. -

ISBN 978-5-06-004404-1 : 350.00.
bpsackuii b.5. Komnmouwpnass xumus [DIeKTpoHHBIM pecypc] yueOHoe

4 nocobue / b.S. BpsHckuit. — DJEKTpOH. TEKCTOBbIE NaHHbIe. — CaparoB: IbC
ByzoBckoe obpazosanme, 2017. — 104 ¢. — 978-5-4487-0038-5. — Pexum IPRbooks
noctyna: http://www.iprbookshop.ru/66632.html

6.2. JlonoJiHATEILHASI IHTEPaTypa
Tabmuma 6.2.
IlepeyeHb TONMOJIHUTENBHOM JTUTEPATYPHI
e Kon-Bo 3k3. B
i HawnmenoBanme oubmmoreke +
/i
Ha Kadeape
CemepukoB UN.C. Dusmueckass XUMHUS CTPOUTENBHBIX MaTEpPHANIOB [DJIEKTPOHHBIH
pecype] : yuebHoe mocodue / U.C. CemepukoB, E.C. I'epacumoBa. — DJIEKTpPOH.
) . . 9BC

1 | rekcroBble manHbIe. — ExaTepuHOypr: Ypansckui denepanbHblii yauBepcurer, 35C IPRbooks
ACB, 2015. — 204 c — 978-5-7996-1453-9. — Pexum pocryna:
http://www.iprbookshop.ru/68308.html. — 5BC «IPRbooksy, 1o mapoito

2 Kynpsmea H.C., bormapeBa JI.I'. ®usnueckas XxuMus. YUeOHHMK I OakaiaaBpoOB. 1
M.: FOpaiit-U3nar, 2012. —340 c.

3 bermuk B.B., Kuenckas K.W. ®usnueckas v KoJmIonIHas XUMESL. Y4eOHUK (4-¢ u3.) — 1
M.: Uznatenbckuii meHTp «Axamemus», 2008. —288 c.

CarameeB, E.B. DkcrmepuMeHTalbHbIE W pacyeTHbIC TEPMOXMMHYECKHE U 2 ox3

4 | TCTUIOTCXHHYECKHE XapaKTEPUCTHKN YIIICBOZI0pOIOB [Texcr] : monorpadus / E. B. 20 31(3;
Caranees, E. B. CrporanoB ; KI'ACYVY. - 2-e u3na. - Kazaus : KTACY, 2013. - 99c¢. - )
ISBN 978-5-7829-0410-4 : 30.00. (1a kagezpe)
I'pomakoB H.C. IloBepXHOCTHBIE SIBJICHUSI B JUCIIEPCHBIE CUCTEMBI [ TekcT] :

5 yuae0. mocobue mis crien.280202 "Mux.3anmra okpyx.cpeabl” / 'pomakos, 3415
Huxkonaii CemenoBud ; KITACY. - Kazanp : KI'TACY, 2008. - 99¢. - ISBN 978-
5-7829-0213-1 : 30.00.

I'pomakoB H.C. IloBepXHOCTHBIE SIBJICHUS M IUCIIEPCHBIE CUCTEMBI [ TeKCT] :
6 yue0. mocobue no KOJUIONAHON XUMUH (J1a00paTopHbIe padOThI U 3a/1a4H) IS 1415
cnen.280202 "Nnx.3amura okpyx. cpenst” / H. C. I'pomakos ; KIACY. -
Kazanp : KTACY, 2009. - 77¢. - ISBN 978-5-7829-0228-5 : 30.00.
I'pomaxoB H.C. [lucniepcHble CHCTEMBI U UX CBOMCTBA : yueOHOE ocodue no
7 | xonmounnoit xumun / I'pomakoB, Hukonait Cemenosuu ; KI'TACY. - Kazans : 1+15

KI'ACY, 2015. - 91c. - ISBN 978-5-7829-0515-6 : 25.00.

6.3. MeTroauyeckune pa3padoTky Mo AMCHHUIINHE

1. Pacuér yaenpHO# ancopOIMK Ha TPaHUIIE pa3JieNa KUAKOCTb-ra3 (peuieHue 3a1a4m),

VYuebHo-meroandeckue ykazanus /Kas.roc.apx-ctpout.ynusepcuret; Coct. H.C. : I'pomaxos, 2017,
31c..
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http://shop.armada.ru/authors/106726/
http://shop.armada.ru/pubhouse/1520/

2. Caranees E.B., CrporanoB B.®. M3yuenue paBHOBECHS TOMOTCHHONW XUMUYECKOW PEaKIIMH
B pacTBOpe: Meroauueckue ykasaHus K JabopatopHoii pabote, Kaszamp: M3a-Bo Kasanck. roc.
apXUTEKT.-CTPOUT. yH-Ta, 2012. —12 c.

6.4. HopmaTuBHAs1 TOKyMEHTAIUSI
Hcnosib30Banme HE TIPEYCMOTPEHO.

6.5. Ilepuoguyeckue u3Ianus
Hcnonp3oBaHue HE IPETYCMOTPEHO.

7. AH®OOPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHbI

7.1. Ilepeuenn pecypcoB UHTepHeT, HEOOXOAMMBIX /151 OCBOCHHS TUCHUIINHBI

1. Enqunoe oKHO J0CTyIa K oOpa3oBarebHbIM pecypcam http://window.edu.ru/
2. Crpanuna kadeapsr «XuMus 1 MHKEHEPHAst SKOJIOTHS B CTpOUTEIbcTBE» Ha caiite KITACY
https://www.kgasu.ru/universitet/structure/instituty/isties/khies/

7.2. llepevyenb HHPOPMALUOHHBIX TEXHOJIOTH, MCIOJIL3yEeMBIX PH OCYIIECTBJIEHHH
o0pa3oBaTeIbHOIO NMpolecca Mo JMCUUIJIUHE

=

Hcnonb3oBanue 31eKTpOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHON CPEIbl YHUBEPCUTETA

2. TlpuMeHeHue CPEICTB MYJIBTUMEINA IPU MTPOBEICHUH JICKITUI ¥ TPAKTHYSCKUX 3aHATHH JUIS
BU3yalM3allMi HM3y4yaeMoil HMHQOpMAIMM TOCPEJICTBOM HCIIOJIb30BaHUS TMpPE3CHTALUH,
y4eOHBIX BUACO-(PHIBMOB

OdopmieHne MHANBUYATBHBIX 3aIaHUN (KOJJIOKBUYMOB)

ABTOMaTH3aIMs IOMCKa HH(OPMALIUY MTOCPEACTBOM MCIOIB30BaHUS CIIPABOYHBIX CUCTEM
Opranuzanus B3auMOJEHCTBUS CO CTYICHTaMU € MOMOIIBIO 3JIEKTPOHHOM MOYTHI

ok w

7.3. IlepeyeHb MporpaMMHOIo odecrevyeHus, HCIoJb3yeMoro
MPH OCYIIeCTBJIEHUH 00pa30BaTEeIbHOI0 npouecca ( mpu He0OXOAMMOCTH)

[Tpu ocBOEHMH JUCHIUTUIMHBI UCTIONB3YETCS JTUIIEH3HOHHOE H OTKPHITOE MPOrpaMMHOE
obecrnieueHue

1. TexcroBbI penakTop Microsoft Word;

2. anexTpoHHbIe TabmuIbl Microsoft Excel;

3. mpe3eHTanMoHHbIN peaakTop Microsoft Power Point.

IIpy oOCBOGHMM JaHHOW JUCHHUIUIMHBI HCIOJb30BAHUE CICHUAIBHOTO IPOTPAMMHOTO

o0ecrieyeHHs: He MPETYCMOTPEHO.

7.4. llepeyeHb HHGOPMAIUOHHO-CIIPABOYHBIX CHCTEM
B xonme peamuzanum nenedl M 3agay  JUCHMIUIMHBL OOydarouiuecs MOIYT HCIOJIb30BaTh
BO3MO’KHOCTH MH(OPMAIIIOHHO-CIIPABOYHBIX CUCTEM.
1. http://pravo.gov.ru — OdunnansHbli HHTEPHET-TIOPTAT IPABOBOM HHPOPMALIUH
2. http://www.consultant.ru - CripaBouHnast npaBoBas cuctema «Koncynprant ITimrocy»
2. http://www.garant.ru - CrnpaBodHO-IIpaBOBasi CHCTeMa [0 3aKOHOJATENbCTBY Poccuiickoii
denepaunu

8. METOAUYECKHUE YKA3AHUA J1JISA OBYUYAIOIIUXCSA
1O OCBOEHUMIO JUCIIAITJIMHBbI

I[I/ICLII/IHJ'II/IHB. «Du3nuecKas U KOJUIONIHAS XUMHSD HN3Yy4acTCd B TCUHCHUC OJJHOTO CEMCCTpaA. HpI/I
IIaHUPOBAHUN U OPraHU3aliiu BPpECMCHU, HCO6XOI[I/IMOFO Ha U3Y4YCHHC O6y‘{aIOIJ_II/IMC$I JAUCIUIIIINHBI,
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http://window.edu.ru/
http://pravo.gov.ru/
http://www.consultant.ru/
http://www.consultant.ru/

HEO0X0IMMO MPUICPKUBATHCS CICAYIOINX PEKOMEH AN

Tabmuma 8.1.
PeKOMeH)IaIII/II/I MO0 Opraumsanuu CaMOCTOATEJILHON paGOTbl CTyaA€EHTa
Bun yueOHBIX Opranuzanus AeaTeIbHOCTH CTYACHTA
3aHATHH
JauaTus Hanwucanne xkoHchoekra HCKHHﬁZ KpaTKo, CXCMAaTH4YHO, IIOCICA0BATCIBHO
JIEKLIMOHHOTO (UKCHpPOBaTh OCHOBHBIC IOJIOKCHHUS, BBIBOJBI, (DOPMYIUPOBKH, 000OIICHNUS;
TUMA (JEKIHUN) IIOME€YaTh BaKHbIE MBICIIH, BBIACISATH KIIOYEBBIE CIIOBA, TepMHUHBL. [IpoBepka

TEPMHHOB, MOHATUN C MOMOIIBIO SHIMKIIONEANM, CIOBApPEN, CIIPABOYHUKOB C
BBIIIMCBIBAHUEM TOJKOBAaHUN B TeTpaab. OO003HAUUTH BOMIPOCHI, TEPMHUHBL,
MaTepual, KOTOPbI BBI3BIBAET TPYAHOCTH, IMOMETUTHh U TONBITAThCA HaUTH
OTBET B pEKOMeHJyeMoil nureparype. Ecinm camocTodTenbHO He ynaercs
pa3zobpaThcsi B MaTepuaie, HeoOXoauMo c(hOpMyIUpOBaTh BONPOC M 3a1aTh
MIPENOIaBaTeN0 Ha KOHCYIbTAIlMM, HA IPAKTUYECKOM 3aHSTUH.

[TpakTaeckue [TpopaboTka TeM MPaKTUYECKUX 3aHITHH, yIENsisl 0c000€ BHUMAHUE LEISIM |
3aHATHS 3ala4aM, CTPYKTYpe | COJICPKAHUIO JUCHUIUIMHBL ~KOHCIIEKTHpOBaHHE
WCTOYHUKOB. PaboTa ¢ KOHCIEKTOM JICKIMi, TIOJrOTOBKAa OTBETOB K
KOHTPOJBHBIM BOTIPOCaM, MPOCMOTP PEKOMEHIYeMOW JMTEepaTypbl, paboTa ¢
TEeKCTOM (ykazamev mexcm u3 ucmounuxa u op.). llpocioymmBanue ayauo- u
BHJICO3AMKCEN 10 3aJaHHON TeMe, PEIICHUE pacueTHO-TpaduueCKuX 3alaHui,
pEIIeHHe 3a]1a9 110 AITOPUTMY H JIp.

[ToaroToBKa K CEMUHAPCKUM 3aHATHSM BKIIOYaeT B CceOsl BBITIOJHEHHE
JIOMAIIHEro 3aJ[aHusl, MpearnoJaralomero nopaboTKy KOHCIEKTa JIeKIUH,
03HAKOMJICHHE C OCHOBHOW M JIOTIOJIHUTEIBLHOW JIUTEpaTypoil, OTpabOTKy
OCHOBHBIX BOIIPOCOB, PEKOMEHJIOBAaHHBIX K PACCMOTPEHHMIO Ha CEMHUHAPCKOM
3aHSATUM, TOJATOTOBKY COOOIIEHUS WJIM JIOKJaJa MO0 HWHAWBHUIYaJIbHO
BhIOpaHHOW Teme. Ilpw MOArOTOBKE K KIACCHYECKOMY (TpaaUIIMOHHOMY)
CEMHUHAapy OCHOBHAs 3ajjaua — HAWTH OTBETHl Ha IOCTaBJICHHBIE OCHOBHBIC
BONPOCHL. J[71s1 3TOro cTyneHTaM HeOoOXOJMMO: - BHUMATEIBHO MPOYHUTATh
KOHCIEKT JIEKI[UU 10 JaHHOW TeMaTUKe; - 03HAKOMHTHCSI C COOTBETCTBYIOIIUM
paszzmesnioM  ydeOHHMKA; - TpopaboTaTh JOMOJHUTENBHYIO JHTEpaTypy H
UCTOYHUKU. B pamkax ceMHUHApCKOro 3aHSATHUS CTyACHTaM Ipel0CTaBIsieTCs
BO3MO>KHOCTh BBICTYIIUTBH C COOOIICHHEM UM JokianoM. [loarotoBka noknana
BKJIFOYAET BBIOOP TEMBI, COCTABJICHHUE IIJIaHA, padOTy ¢ TEKCTOM (y4eOHOU
HAYYHOU JIUTEPATYPOH), BEICTYIICHHE.

JlaGopaTopHas
paora Metoanyeckue yKa3aHus MO BBITIOJHEHUIO JIA00PATOPHBIX PadoT.
CamocrositenbHast | BaKHOW 4YacThiO CaMOCTOSITEIBHOW pPaOOThI SIBJISAETCS H3YYCHUE OCHOBHOU
pabota JIMTEPATYPhI, 03HAKOMIICHUE C JIOMIOJIHUTEIBHOM JIUTEPATYPO.
[Ipy MOAroTOBKE K KOJUIOKBUYMY PEKOMEHIyeTcsi paboTa ¢ KOHCIEKTOM
JICKIIMI, TIOATOTOBKA OTBETOB K KOHTPOJIHHBIM BOIPOCAM U JIP.
[ToaroroBka k [TogroToBka K  9K3aMeHY MpeArnojaraeT HM3ydeHHe  OCHOBHOM |
HK3aMEHY JIOTIOTHUTEIILHOU JTUTePaTyphl, H3ydeHNE KOHCIIEKTA JICKIUH.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

Tab6muma 9.1.
TpeGoBanus K yCJOBHAM pean3aluy M CUUILITHHBI
Ne Bit yaeGHoit HaumenoBauue criernaabHbIX * OcCHAaIIEHHOCTD CIIEUAIBHBIX TOMEIEHUN
IL/II. a}glon,l HOMEILEHUH U MOMEIIEHUN IS U IIOMEILEHUH IS CaMOCTOSTEILHON
p CaMOCTOSATEIBHON pabOTHI paboThI
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HaumenoBanue CHGHI/IaJ'II)HI)IX*

OcHaIIIEHHOCTE CIIEHAIBLHBIX TOMEIEHUH

/ Bun yuebnoii o . N N
IL./M. a60TEI IIOMCHICHHNHU U IIOMCIICHUUN JJIA U IIOMEIICHUHN JJIs1 CaMOCTOATCIbHOU
P CaMOCTOSITENbHOM paboThI paboThI
Crnenmanu3upoBaHHas yyeOHast meOelb
VYuebHast ayquTopus s 1 p yi ’
. TEXHUYECKUE CPEACTBA OOYUCHUS:
1 Jlexun IPOBE/ICHUS 3aHATUI o
MYJIbTUMEMIHBIN TPOEKTOP,
JEKIIMOHHOTO THIIA .
moOwmibHBIH [TK (HOYTOYK), 9KpaH
VYyeOHas ayquTopus s
IIPOBEICHUS 3aHATHU
CEMHUHAPCKOTO THUTIA, Crienmanu3upoBaHHas ydeOHass MeOelb,
) [IpakTudeckue | TPyMIOBBIX U TEXHUYECKUE CPEICTBA OOYICHUSI:
3aHATHUS WH/IMBH Ty aTbHBIX MYJIbTHMEMIHBIN TPOEKTOP,
KOHCYJIBTAIIMH, TEKYILETO MoounpHbIN [1K (HOyTOYK)
KOHTPOJISI U TPOMEKYTOHYHON
aTTeCTaluu
VYyeOHnas naboparopus
Criennann3upoBaHHOE 1abOpaTopHOE
JlaGoparopHble | kapenpbl «XUMHUSI U
3 000py1I0BaHKE TIO TIPOQHITIO
paboThI WH)XCHEPHAsT YKOJIOTHS B
naboparopuu
CTPOUTENILCTBEN
Crieunanu3upoBaHHas ydyeOHas MeOelb
[Tomemenne s 5 P i ’
. KOMIBIOTEPHAS TEXHUKA C
CaMocCTOATENBH | CAMOCTOSITENILHOM pabOTHI
BO3MO’KHOCTBIO TIOAKITIOYCHUS K CETH
4 as pabora 00yJaronuxcs " |
. WutepHer" n obecrieueHneM JA0CTYyIA B
oOyuarommxcsi | (KOMITBIOTEPHBII Ki1acc SIEKTPOHHYIO HH(OPMAIHOHHO
OMOTNOTEKN ) POHHYIO p

00pa30BaTeIbHYIO Cpey YHUBEPCUTETA
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