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Mpwn paspaboTKe paboyeli nporpaMmMbl Y4E€6HOW AUCUUMMANHBI B OCHOBY MOJIOXKEHbI:
1) ®©IroC BO no cneynanbHocTu 30.05.01 MegnumHckas 6MOXUMUNS, YTBEPXKAEHHbI /A
npukasom MuHucTepcTBa o6paszoBaHMsa U Haykn Poccuinckon ®degepaymm oT «11»
aBrycrta 2016 r. Ne 1013.

2) Y4ebHbI nnaH no cneymanbHocTu, 30.05.01 MeanyuHckasas 6uoxmmus,
YTBEPXKAEHHbI yyeHbIM coBeToM ®IFBOY BO TIMY MuH3gpaBa Poccum «23» mapta
2019 r., npoTokon Ne4

Paboyasa nporpamma y4yeb6HON gucuunnmHbl ogobpeHa Ha 3acejaHun Kadepol

obuieli 1 6MONOTNYECKON XUMUKN OT «6» MoHA 2019r. MpoTokon Ne 9

3aBegytouwnin kKagenpoi MBaHoBa H.C.

Paboyass nporpammMa Yy4yebHOW  AucuMnanHbl  ogobpeHa YMC  chaKynbTeTa
06L1ecTBEHHOIO 340p0Bbs 0T «18» ntoHs 2019r. MpoTokon Ne 5

Mpeacegatens YMC (CkBapHuvk B.B.)

PaspaboTunku:
LOLEHT Kadeapbl 06Le 1 6MONOrMyYecKon XmMMmmmn 3agopoxkHasa A.H.



2. BBOAHASA YACTD
2.1. lleab 1 32244 OCBOCHHS TUCLHMILIUHBI
Ilenv ocBoenuss yueOHOUW muctumuiuHbl b1.B.13 @uskommonnHas XuMHS COCTOUT B
OBJIAJICHUH CHCTEMHBIMH 3HAHUSIMU O (PU3UKO-XUMUYECKOUN CYIIHOCTH U MEXaHHU3Ma MPOLECCOB,
MPOUCXOISIINX B OpPraHM3ME B HOpPME, MATOJOTHUM, & TAaK)XXE€ B OBJIAJICHUE COBPEMEHHBIMU
METOJaMH M HaBBIKAMU 3KCIIEPUMEHTAIbHON padOoThI.
[Ipu 3TOM 3¢0avamu TUCUUTITUHBI SBJISTFOTCS:
- (hopMupoBaHUE MPEACTABIEHUSI O KJIACCHYECKUX MeTOoAax (PU3MUECKON M KOJUJIOMIHOM
XUMHH, KOTOpbIE TMO3BOJSIOT H3y4aTb M KOJWYECTBEHHO XapaKTePHU30BaTb pPa3jUYHbIE
CHUCTEMBI,

- o0y4eHHe CTYIEHTOB BHIOOPY ONTHUMANIbHBIX (PU3HKO-XUMHUYECKHX METOIOB aHAJHM3a B
MEAULIVHE,

- (opMupoBaHuEe y CTYIEHTOB NPAKTUYECKHX YMEHHI TOCTAHOBKH W BBITOJHEHHS
SKCIEPUMEHTATBHON paboThl ¢ MOCHEenyroIeld MareMaTndeckol oOpabOTKON MONy4YeHHBIX
JAHHBIX,

- O3HAKOMJICHHE CTYAEHTOB C TpaBWJIaMHU Oe30macHoil padoTbl B XUMHUYECKOMH
1abopaToOpun W OCYIIECTBICHHEM KOHTPOJSI 332 COOJIIOJIEHHMEM 3KOJOTHYeCKOH 0e30macHOCTH
npu paboTe ¢ peaKkTHBAMU,

- (QopmupoBaHHE HABBIKOB H3Y4YEHHUs] HAyYHOH JIUTEPaTypsl U  OQHUIHAIBHBIX
CTaTUCTHYECKUX 0030pOB;

- popmupoBaHue y CTyAeHTa HABBIKOB OOIICHHUS ¢ KOJJIEKTUBOM.

2.2. Mecto yueoHoii nucuunannbl B crpykrype OIIOII ynusepcurera

2.2.1. Yuebnast mucuurminaa b1.b.13 ®duskomiougHas XUMHSI OTHOCHTCS K 0a30BOH 4acTH
®I"'OC BO no cneruansaoctu 30.05.01 MeguumuHcKast OMOXUMUSL.

2.2.2. Ans u3ydeHus1 JaHHOHN y4eOHON MUCIHILTUHBI HEOOXOIUMBI CIIENYIOIINE 3HAHUS, YMEHUS
¥ HaBBIKH, (JOPMHUPYEMBbIE MPEAIIECTBYOIINMH JUCITUTLTHHAMU.

MexaHuka, 3JIeKTPH4€eCTBO

3HaHus: Qusnueckux sBIEHUI M MPOLECCOB, (PM3UKM BOJHOBBIX SIBJICHHUN; YCTPOWCTBA U
HAa3HAUEHUs] HAyYHOH anmapartypel, PU3NIECKUX MPUHLUIIOB €€ paboThl.

YMeHusi: MPUMEHATh METOJIbI aHAIN3A Il OOPabOTKH SKCIIEPHUMEHTAIBHBIX JAHHBIX .

Habixu: paboTsl ¢ anmapaTypoi.

MaremaTu4eckuii aHAIU3

3HaHMA: MaTeMaTH4eCcKOro aHaln3a U aHAJUTHUYECKON IeoOMeTpUU; TEOPUMU BEPOSITHOCTU U
MaTeMaTUYECKON CTATUCTUKU; 3JIEMEHTOB MPUKJIAAHON MaTeMaTUKU.

YMeHusi: CTpouTh rpaduKyu MaTEMaTHYECKUX (PYHKIIHHA.

HaBbiku: 06paboTKu pe3yabTaToOB H3MEPEHHUS.

Heopranuueckasi xumust
3HAHUSA: XUMHYECKOU MPUPOIBI BELIECTB, XUMUUYECKHUX SIBJIEHUH U TMPOIECCOB B OPTraHU3ME,
OCHOBHBIX 3aKOHOB U IMOHSITUH.



YmMenus: OCYHMECTBJIATE TIMOCTAHOBKY KAYECTBEHHBIX W KOJIHWYECTBCHHBIX XUMHYCCKUX
HCCHGHOBaHHﬁ, OKHCJIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

HaBbIKH: TIOCTAHOBKHM XHUMHUYECKHX peaKLIPIfI; MJIAHUPOBAHUA U pa:spa60TKI/1 MCIHKO-
OHOJIOrNYECKUX SKCIIEPHUMEHTOB.



2.3. TpeGoBanus K pe3yJabTaTamM O0CBOEHHS Y4eOHOIM JHCHHILTHHBI

2.3.1. Wsydyenue naHHOW y4eOHOH NHMCLUMUIUIMHBI HAMpaBjieHO Ha QopMmupoBaHue y oOydaromuxcs cienyrmmx oOmekyabTypHbix (OK) u
obmenpodeccronanpabix (OITK):

Homep/ B pe3yabTare u3yueHusi y4eOHONH TUCHHIUINHBI 00y4aromHecs 10/LKHbI:
HHIEKC Coaepxanue koMneTeHUHH (HJIH ee
n/Ne OueHouHbIe
KOMIIET YacTH) 3HaTh Ymern Baaners 1
p— cpeacTaa
1 2 3 4 5 6 7
1. OK -1 | CiocobroCTE K aBCTPaKTHOMy | - OCHOBHBIC 3aKOHBI | - BBIOMPATH | ~-HABBIKAMHU BOTIPOCHI
MBILIEHHIO, AHAM3Y, CHHTE3Y U TIOHSITHSL. ONTHUMAJIbHBIAH METOJ| | HCIIOJIb30BAHMS TeCT
KOJIMUECTBEHHOTO CIpaBOYHOMN U | 1oKJIan
aHajau3a  BEILIECTBAa, | HAYYHON
UCIIOJIB3YsI JUTEPATYPHI st
COOTBETCTBYIOLIHE peLeHust
¢dusnveckre npudbopsl | MpodhecCHOHATBHBIX
U anmaparsr, 3a1a4.

- CAMOCTOSITEIbHO
bopMynrpoBaTh
BBIBOJIbI HA OCHOBE
MOCTABJICHHOM LeNn
HCCJIEIOBAHMUS,
MOJTyUEHHBIX
pe3yJbTaTOB U
OLIEHKHU
MOTPELIHOCTEN.




OIIK-5

T'0TOBHOCTH K HCIIOJIB30BAHUID OCHOBHBIX
(I)I/ISI/IKO-XI/IMI/ILIGCKI/IXJ MATEMATHUYCCKUX H
HWHBIX €CTCCTBCHHOHAYYHBIX MOHATHH H
MCTOAOB

npu peLeHun

npodecCHOHATBHBIX 3a7a4

- OCHOBHBIC 3aKOHBI
U IOHATHA,

- XUMHUYECKYIO
Npupoay
XUMHUYECKHE

BEIIECTB,

SIBIEHUS U IIPOLIECCHI
B OpraHu3Me

- u3MepATh (PU3HKO-
XUMHUYECKUE
napameTphl
PacTBOpOB;

- IPOBOZIUTH
CTaTUCTHYECKYIO
00paboTky
JKCIIEPUMEHTAIBHBIX
JaHHBIX;

- NIOJTb30BATHCS

yueOHOH,
HAy4HO-NIONYJIAPHON

HAy4HOH,

JIUTEPATYPOH,
HuTepHer IS
podheCCHOHANTBHOM

CECTBIO

JCATCIIBHOCTH.

- METOOAUKAMU
HJ'IaHI/IpOBaHI/Iﬂ u
pa3paboTKu  CXEMBI
MEIHKO-
OMOJIOTUYECKUX

5KCIEPUMEHTOB.

BOMPOCHI
TeCT
pacyeTHo-
rpaduueckne paboTsl
CUTYaLMOHHbIE
3a1auu

KOHTPOJIbHAs paboTa
pedepar

TOKJIaz




2.4. XapakTepucTHKA NPo(PecCHOHAJBHON AeATeJIbHOCTH BbINMMYCKHUKA

Obnacte npodeccHOHANTBHON NeATEeTbHOCTH BBIMTYCKHUKOB, OCBOMBIIUX MPOTPAMMY IO
cnenuambHocTr  30.05.01 MenuuuHckass OUOXUMHS BKJIFOYAaeT MEIUKO-OMOX MMUYECKUE
WCCIICIOBAHMs], HAIPABJICHHbIE HA CO3JAHUE YCJIOBUM IJIsl OXpaHbl 30POBbA TIPAXIAH B
COOTBETCTBHUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMU U CTAHIAPTAMHU B Chepe 3APABOOXPAHECHUSI.

Ces3p obnactu mpodeccuoHanbHOM nesitenbHOCTH  BhIMyckHUKOB OIIOII BO 1o
cneupanbHoctd  30.05.01 Menunuackass OHOXMMHS € NPOPECCUOHATBHBIM CTAHAAPTOM
oTpakeHa B TabJuIe.

Cas3p OIIOIT BO ¢ npodeccuoHambHBIM CTAaHAAPTOM

2.4. XapaxkTepucTHKa Npo(hecCHOHAIBHOMN 1eATeIbHOCTH BHINYCKHUKA
2.4.1. Obnacte npohecCHOHANBHON AesITeIPHOCTH, OCBOMBIIUX MPOrpaMMy IO CIIEHANIbHOCTH

30.05.01 MenuuHCKast OMOXUMUSI.
Obnacte mpodeccuoHanbHOl  AestenbHOCTH  BhimyckHukoB  OITOIT BO  mo
cneunanbHocTy 30.05.01 MengunuHckas OMOXUMHUSI CBsi3aHa ¢ MPO(ECCHOHANIBHBIM CTAHIAPTOM.

Cas3p OIIOIT BO ¢ npodeccuoHaabHbIM CTAaHAAPTOM

Hanpasnenne VDOBEHD HaumeHnoBaHne BEIOPaHHOTO
MOATOTOBKH/ P npodeCcCHOHATBPHOTO CTaHAAPTA
KBaJHpuKauu
CIEeLUATIbHOCTD
30.05.01 7 02.018 Bpau-6uoxumuk ot 4.08.2017 Ne63 11
Menuunnckas
Onoxumust

2.4.2. O6bexTsl PoheCCHOHANBHON AEATENBHOCTH BBIITYCKHUKOB

- COBOKYITHOCTb MEIUKO-OMOJIOTHYECKUX CPEICTB M TEXHOJOIH, HANPABJICHHBIX HA CO3AaHHE
YCIOBHH JJIsi COXPAHEHHs 3[0POBbsl, obecrneueHnss NPOQPUIAKTHKH, AUATHOCTHKH U JICUSHHS
3aboseBaHuil.

2.4.3. 3anaun nmpodecCHOHATBHON eATENbHOCTH BBIITYCKHUKOB

- OCYULIECTBJICHUE MEPONPHUATHI MO (POPMHPOBAHHUIO MOTHBHPOBAHHOTO OTHOIICHHS Ka’KIOTO
4eJI0OBEKa K COXPAHEHUIO U YKPEIUIEHUIO CBOETO 340POBbs U 310POBbsl OKPYKAIOLIUX;

- OpraHu3aLys 1 MPOBEACHNE HAYUYHOTO UCCIIEOBAHMS 110 aKTyalIbHOH IpoOieme;

- MOATOTOBKA U MyOJIMYHOE MPECTABICHUE PE3YJIBTATOB HAYYHBIX NCCIIETOBAHHH.

2.4.4 Bunbl npohecCHOHANBHON AESATEIBHOCTH, HAa OCHOBE (POPMUPYEMBIX MIPU PeaTU3aLUN
IUCLUTUIMHBI (MOAYJIST) KOMIIETEHLHA:
1. mayuno-uccnedosamenvckas

3. OCHOBHASA YACTDH

3.1. O6bem yueOHOH TUCIUTUTUHBI 1 BUBI Y4eOHOH paboThI

B Cemectp
Bupn yueoHoii padoTsl cero Ne 2
4acoB
4acoB
1 2 3




AyANTOPHbIE 3aHATUSA (BCEro), B TOM YuC/E:
Nekyunn (1)

MpakTnyeckune 3aHATUA (M3),

CemuHapsl (C)

JlabopaTopHblie paboTbl (J1P)

CamocTodATenbHana paboTta ctygeHTa (CPC), B
TOM uuncre:

PetpepaT (Pedp)
PacueTHo-rpacumyeckune paboTbl (PIP)
MoaroToBKa K 3aHATNAM(M3)

MoaroToBKa K Tekywemy KoHTponto (MTK))

By NpoOMeXyToUHO 3aueT (3)
NTOIO: Obuiasn Hac.
TPYAOEMKOCTb 3ET

72

36

3a4yeT

108

72
20
52

13
15

3ayeT

108



3.2.1 Pa3nens! yueOHON AUCIUTUIMHBI M KOMIIETEHLIUH, KOTOPBIE JOJDKHBI OBITH OCBOEHBI ITPH UX U3yUEHUH

n/

No
KOMIIETEH
00707

HanmeHnoBaHue pa3aena yueOHOMH
JHCIHHILITHHBI

Temsbl pa3aenon

2

3

4

OK-1
OIIK - 5

Moayab 1. OcHOBHBbIE IOHATHSA H 3AKOHBI
TePMOAHUHAMHKH.

Ilpenmer u Meroabl TepMoAuHaMHUKH. CHUCTEMBL HM30JHUPOBAaHHBIE,
3aKpbITble M OTKpbIThle. IlepBoe Havano TepMOAMHAMMKH. DHTalbIMs. 3aKOH
I'ecca. 3aBUCHMOCTD TEILIOTHI MIpOILECCa OT TeMIepaTypsl, ypaBHeHHe Kupxroda.
Bropoe Hauano TtepmomuHaMuku. OHTponus. M3MmeHeHue SHTponmuM IHpuU
N30TEepMUYECKHUX IpoLeccax M HW3MEHEeHUH TeMmriieparypbl. CraTuctudeckuit
XapakTep  BTOPOro  Havama  TepMoauHamuku. Dopmyna  bonbrmaHa.
TepmoanaaMuyeckue noTeHnHa bl JHEeprus I nboca u sneprus I'enpmrombua.

3akoH feicTByromuX Macc. KoHCTaHTa XMMHYECKOro paBHOBECHS U
CHIOCOOBI €€ BBIpAXKEHUS. Y paBHEHHS H300apbl U U30XOPbl XUMUYECKOH PEaKIIHH.
[Tpunuun Jle — [laTenpe, CMEIEHUS] XUMUYECKOTO PABHOBECHS.

OK-1
OIIK - 5

Mopayab 2. DaeKTpOXUMHUS

QHGKTpOHHbIe INOTCHLINAJIbBI. Mexann3M BO3HHUKHOBEHMHSI. ypaBHeHI/Ie
Hepxcra. CrangapTHble  BSJEKTpoAHBIe  moTeHHWanbl.  Kiaccudukanms
snektponoB. CraHmapTHblii  Bomopomsblii  snektpon.  CepeOpoxXJIOpuaHBIHN
SJICKTPOA. KOHLIeHTpaLII/IOHHbIe rajbBaHudeckue sjeMeHTbl. OKHUCIUTEIbHO-
BOCCTAHOBUTCJIBHBIC IMOTCHILIMAJIBI. MexaHu3M BO3HHUKHOBeHHUs. OKHCIUTEIBLHO-
BOCCTAHOBUTEIJIBHBIC 3JICKTPOAbBI. HonocenexTuBHLIE SJICKTPOABL CTexIsIHHBIN
SJICKTPOA, APYIrUe€ BUABI HOHOCCICKTUBHBIX 3JICKTPOAOB. HOTGHL{I/IOMeTpI/ILIeCKI/Iﬁ
meton usMepeHuss pH. IloreHunomerpuyeckoe TUTpOBaHUE. 3HAUYEHHE 3TUX
METOAOB B MGI[HLIHHCKOﬁ MpPaKTUKE.

OK-1
OIIK -5

Moayab 3. Knneruka XuMH4YeCKHX

peakuMi U KaTaaus.

IIpenmMer u MeTOABI XMMHUYECKOM KHUHETHKHU. Peakuuu npocTeie U
CJIOKHBbIE, TOMOT€HHbIe W TeTreporeHHbpie. CKOPOCTb TOMOTE€HHBIX PEaKUUH M
METOJIbI €€ U3MEPEeHHsL. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT PAa3JIMYHBIX (PaKTOPOB.
3aKoH NEeNCTBYIOIIMX Macc. MOJEeKyJIIpHOCTh U MOPSAOK peakuuu. YpaBHEHUs




KMHETUKA peaKkUud HyJeBOro, nepBoro u Broporo mnopsaka. Ilepuon
nonynpespaiieHus. MeToabl omnpeneneHus MOpsiika peakuuu. 3aBUCHUMOCTb
CKOPOCTH PEaKIHMH OT TeMmIepaTypsl. TemmepaTypHbiii KO3(QQPHUIHEHT CKOPOCTH
peakuuu. Teopusi akTUBHBIX coyaapeHuil. DHeprus akTtubBauuu. CBsi3b MeXay
CKOPOCTBIO peakLuu U 3Heprueil aktusauuu. OnpeneneHue 3HEPrUu aKTUBALIUU.
DJIeMEeHTBI TEOPUH MEPEXOTHOIO COCTOSHUS.

CrnoxHble peakUuu: TapajuieNibHble, MOCIEIOBaTeNbHbIE, O0paTHMBbIE,
conpsikeHHble. LlenHble peakiun. @OTOXUMUYECKUE PEAKLUU.

Karanutnueckue npoueccel. I'oMoreHHslil katanu3. MexaHusm nencTBus
KaTaJIu3aTOpPOB. DHEPIHs aKTUBALIMM KaTaAIUTHUECKUX peakiuil. KuciotHo-
OCHOBHOM KaTanu3. MeTanoKOMIIIEKCHBIN KaTanu3. @epMeHTaTUBHBIN KaTalus.
TopMmorkeHHEe XUMHUYECKUX peakuni. MexaHu3M NeHCTBUSI HHTHOUTOPOB.

OK-1
OIIK - 5

Moayab 4. TepmoauHaMuka
NMOBEPXHOCTHDIX SIBJICHUH.

IMosepxHocTHast sHeprusi [ uOOCa M MOBEPXHOCTHOE HATsKEHHE. MeTombl
OTIpPeNeJIeHNs] TOBEPXHOCTHOTO HATsDKeHUs. AncopOuus Ha TIOABIIKHOW IpaHUIIE
pasgena. IloBepXHOCTHO-aKTHUBHbIE U MOBEPXHOCTHO-WMHAKTUBHbIE BEIECTBA.
H3orepma  MOBEpXHOCTHOrO  HaTsbkeHus.  YpaBHeHue  LlIumikosckoro.
ITosepxHocTHast aktuBHOCTB. [IpaBuio [rokno-Tpaybe. OpueHTanus MOJNEKYT B
MOBEPXHOCTHOM ciioe. OmpeneneHre IMomaay, 3aHUMaeMONH OTHOW MOJIEKYJION
ITAB B HaCBIIIIEHHOM a/ICOPOLIMOHHOM CJIO€, U MAaKCUMAJIbHOW JUJTMHBI MOJIEKYJIbI
ITAB. VYpaBuenue wusorepmnl ancopbumu ['ubbca. AncopOuuss Ha TBEpIObIX
ancopbenrax. @akTOphl, BIMSIOIME Ha ancopOLMI0 Tra3oB M PACTBOPEHHBIX
BEIIeCTB. MOHOMONIEKYJIIpHAst ancopOuusi, ypaBHeHHE H30TepMbl JI3HrMiopa u
Opeiinnmxa. omnmonekynsapHas ancopOuus. JKBUBANEHTHA U U30UpaTenbHas
ancopbuus cuibHBIX 3yektponuToB. Ilpasuno Ilanera-®@asinca. MoHnooOMeHHas
ancopbums. Monursl ux knaccudpukanus. Knaccngpukanus xpomarorpaguaeckinx
metonoB. [Ipumenenue xpomarorpaguu B METULIMHCKON TPAKTHKE.

OK-1
OIIK - 5

Moayan S. /{ucniepcHble CHCTEMBI.

Hucnepcubie cuctembl. JlucnmepcHas (asa W JAHCIEPCHOHHAs cpena.
Knaccupukanmst TUCTIEPCHBIX CHUCTeM. MeETOAbl TONYYeHUs U OYUCTKU
KOJUIOUIHBIX PACTBOPOB.




MonexkynsipHO-KHHETHYECKUE, ONTUYECKUE, 3JEKTPOKUHETHYECKHE
cBONCTBa. Mulesia, CTPOCHHE MULICIIBI 300181, arperar, siapo, rpanyna. Bnusaue
3JIEKTPOJIUTOB Ha BEJIMUUHY 3JEKTPOKUHETUYECKOTO MOTeHLHAJA.
DNEeKTPOKUHETUYECKHE SIBJICHUS. DJIEKTPOPOpeTHIEeCKHEe METOIbI HCCIIEIOBAHNS B
napameauiuHe.  KuHernueckas u  TepMOAMHAMMYECKas  YCTOMYHMBOCTb
KOJUIOUTHBIX PAaCTBOPOB. Arperauusi ¥ CeIUMEHTALUs YaCTHIl TUCTIEPCHON (a3blL.
®daxrtopel ycronmuuBocTu. Ilopor koarymsaumu, ero omnpenenenue. Ilpasuna
Mlyneue-I'apau. YepenoBanue 30H koaryiasuuu. Koarymsauus 301ed cMecsiMHu
snexTpoauto. Komnonnnasa 3amwura. Ilentusanusa. MunenssipHble KOJJIOUIHbIE
cuctembl. MuniesuiooOpasosanue B pactsopax [TAB. Jlunocomsr.

BricOkOMONEKyJIsIpHbIE COeNMHEHHs] W uX pacTBopbl. HalOyxaHue wu
pactBopenne BMC. Mexanusm, HaOyxaHus. TepMomuHamuka HaOyxaHus U
pacteopernst BMC. BnusiHue pa3nnuHbiX (paKTOPOB HAa BEIMYUHY HaOyXaHWS.
Jluotpornubie psigel.  Bsiskocte  pactBopoB  BMC. Metonsl  onpeneneHus
MOJIEKYJIAPHOM Maccel nonumepoB. OcmoTuueckue cpoiicTBa pactsopos BMC.
[MonmsnexTponurel. MemOpanHoe  paBHOBecue JloHHaHa. Y CTOWYHBOCTH
pactBopoB BMC. BricanuBanue, mopor BbICAIUBAHUSI.




3.2.2. Paznenbl yueOHON TUCHMITIMHBI (MOAYJIS), BUBI yUeOHOH e TeTbHOCTH U (POPMBI KOHTPOJIS

No
cemecTpa

HaumeHnoBaHue pa3aesna yueOHON JHCHHIIHHBI
(Mmonyns)

Buabl yueOHoi#1 1eATEJILHOCTH,
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTyaeHTOB
(B yacax)

J JIP 113 CPC | Bcero

@DopMBbI TEKYIIEr0 KOHTPOJIA
YCIIEBAEMOCTH

Mogynb 1: OcHOBHBIE IOHATHS U 3AKOHBI
TePMOAHUHAMHKH.

cobecenoBaHne, TECTHPOBAHUE,

pacueTHo-rpadudeckue padoThl,
OTHYEeT MO JTabopaTopHoii padoTe,
pPEeIICHUEC CUTYAllMOHHBIX 3a1a4,
BBIMTOJTHEHUE UHAUBUYAJIbHOTO
3amanus, pedepar

Monynb 2: DiekTpoxumust

cobecenoBaHue, TECTHPOBAHUE,

pacueTHo-rpadudeckre padoThl,
OTYeT MO JTadopaTopHOii padoTe,
pPEHIEHUEC CUTYALITMOHHBIX 3a1a4,
BBITTOJTHCHHUE MHAUBUYAJIbBHOT'O
3amanus, pedepar

Mogynb 3: KuHeTnka XUMHYeCKHX Peakuui u

KaTaJin3.

cobecenoBaHue, TECTUPOBAHUE,

pacueTHo-rpadudeckue padoThl,
OTYEeT MO JTadopaTopHoii padoTe,
pPEeHICHUEC CUTYALITMOHHBIX 3a1a4,
BBIMTOJJHECHHUE MHAUBUYAJIbBHOT'O
3amanus, pedepar




Monynb 4. TepMoaAMHAMHKA MOBEPXHOCTHBIX
sIBJICHUI.

18

cobecenoBaHue, TECTHPOBAHUE,

pacueTHo-rpadudeckue padoThl,
OTYeT MO J1adopaTopHoii padoTe,
pPEeHICHUEC CUTYALITMOHHBIX 3a1a4,
BBIITOJTHCHHUE MHAUBUYAJIbBHOT'O
3anmanus, pedepar.

Mogyans 5: /lucnepcHbie CHCTEMBI.

20

12

38

cobecenoBaHne, TECTHPOBAHUE,

pacueTHo-rpadudeckue padoThl,
OTYEeT MO JTadopaTopHoii padoTe,
pPEeHICHUEC CUTYALITMOHHBIX 3a1a4,
BBIMTOJTHECHUE MHAUBUYAJIbBHOT'O
3amanus, pedepar

HTOI'O:

20

52

36

108




3.2.3. Ha3BaHue TeM JIEKUMHA U KOJUYECTBO YaCOB IO CEMECTPAM HM3YUYECHUS
y4eOHOM! NUCIMITAHBI

Ne Ha3Banne Tem JeKuuii y4eGHOM JUCHUILIHHBI Yacel
1 2 3
2 cemecTp
| XuMHuecKasi TepMOAMHAMHUKA — TEOpEeTHIeCcKast OCHOBa OnosHepreTuku. [lepsoiii u 2
" | BTOpO#i 3aKOHBI TEPMOIUHAMUKH.
5 XUMHUYECKOe PABHOBECHE U €r0 TepMOJUHAMH4Yeckoe o0ocHoBaHue. [IpuHIINT 2
| aganTHBHBIX MEPECTPOEK.
3 TepmoanHamMHKa 3JEKTPOIHBIX IpoLeccoB. Y paBHeHUe HepHera. Tunel 2
| anexkTpoxuMmudeckux Lernei. Knaccugpukanms 3ekTponos.
4 TepmonuHaMuKa rajgbBaHUUECKOT0 3JIEMEHTA. DJIEKTPOXUMHUECKHE METOIbI B 2
| mapamenuiMHe.
5. | Xumuueckast KWHETUKA. BiusiHue pasandHbIX (PaKkTOPOB HA CKOPOCTh PEAKIUH. 2
6 TepMoauHaMHKa TOBEPXHOCTHBIX SIBJIEHHU . AZCOPOIUS HA MOABHKHON rpaHuLe 2
| pasnena das.
7. | AncopOuus ma HEMOABIIKHOM rpaHulle pasaena ¢as. 2
8. | ®usuko — xumus qucnepcHbix cuctem. CpoiicTBa KoonoB. CTpoeHue MULIEILI. 2
9 Y CTONYNBOCTL KOJUIOMIHBIX CUCTEM. fBreHue koaryisaunuu. KonnonnHas 3amura u 2
| menTH3ays.
10. | CBoiicTBa pacTBOPOB BHICOKOMOJIEKYJIAPHBIX COEAMHEHNN 2
Hroro yacos B cemecTpe 20
3.2.4. Ha3BaHue TEM MPAKTHYECKUX 3aHATUNA M KOIMYECTBO YaCOB IO CEMECTPaM
U3YUYECHUS YUCOHOU NUCIUILTUHBI
Ne Ha3zBanue TeM npakTHYeCKHX 3aHATHI y4eOHOH AUCIMIIIMHBI Yacol
2 cemecTp
1 BBogHoe 3aHsTHE: NpaBuia padoTe B XuM. abopaTopun. OCHOBHBIE TIOHSITHS U 3aKOHBI 4
TEPMOJUHAMUKU.
OnpeneneHye TEMIOTh paCTBOPEHHs COJTH. 4
3 XMMHUECKOE paBHOBECHE B rOMOreHHo# cucreme. KoHtpomnbHas pabora Nel 4




OnpeneneHne KOHCTAHTBI TUCCOLUAITMH CTa00H KUCIIOTHI. 4
5 [Norenimomerpryeckoe TuTposanue. KonrponpHast pabora Ne2 4
CkopocTh peakLUMu M OHEpPrus akTUBAaLMKM KHUCIOTHOIO THUAPOJM3a 3TUJIALleTaTa. 4
KonTponpHas padora Ne3
7 KauecTBeHHbBIE OMBITHI 1O aACOPOIHIH 4
8 Honoobmennas ancopbuumsi. Kontpomnpnast padborta N4 4
9 [TonydyeHue u OUMCTKA KOJUIOUIHBIX PACTBOPOB. 4
10 Onpenenenue nopora koarynauuu. Konnouanas samura. 4
11 Onpenenenne KKM. 4
12 Omnpenenenne DT BMC BuckozumerpuieckuM meronoM. KonrponbHast padora NeS 4
13 IIpoMekyTOUHBIN KOHTPOJIb MO AUCUUILIHHE « PU3KOTOUHAS X UMUSD) 4
Hroro uacos B cemecTpe 52
3.2.5. JlabopaTopHbIil MPaKTUKYM HE TIPEAYCMOTPEH
3.3. CAMOCTOATEJBHASA PABOTA CTYAEHTA
3.3.1. Bugst CPC
Ne HaumenoBaHue pa3aesia yueOHoi Bcero
Buabr CPC
n/n AUCIHHIJIMHBI (MOAYJIs1) YACOB
1 3 4 5
2 cemectp
I. Mopayasb 1. OcHOBHBIE IOHSITHS U MOJTOTOBKA K 3aHITHSIM, PacueTHO- 6
3aKOHBI TEPMOIHHAMHKH. rpaduyeckast paboTa, MOJArOTOBKA OTYETA IO
nabopatopHOi paboTe, BHIMIOJTHEHHE
HMHAUBUAYAJIBHOIO 3a7]aHUs, TOArOTOBKA
pedepara
9. MoayJas 2. JyekTpoxumus MOATOTOBKA K 3aHATUAM, PACYETHO- 6
rpaduueckas paboTa, MOArOTOBKA OTYETA O
nabopatopHoi paboTe, MOATOTOBKA
pedepara
Mopayasb 3. Kunernka XuMH4ecKHX MIOATOTOBKA K 3aHSTUAM, PACUETHO- 6
peaKunf/i H KaTaJius. Fpa(I)I/ILIeCKaﬂ pa60Ta, MNOATrOTOBKAa OTUETA 11O
naboparopHoOl paboTe, BHIMOITHEHUE
MHAWBUAYAJIBbHOIO 3a7aHUsl, TOArOTOBKA
pedepara
Moayab 4. TepMoauHAMHKA | IOATOTOBKA K 3aHATUSM, PaCUE€THO- 6
NMOBEPXHOCTHBIX SIBJICHHUI, rpaduyeckas paboTa, MOJArOTOBKA OTYETA IO
naboparopHoi paboTe, TOATOTOBKA
pedepara
Moayasb S. /IlucnepcHbie CHCTEMBI. MOATOTOBKA K 3aHATUAM, PACYETHO- 12
rpaduueckas paboTa, MOATOTOBKA OTYETA O
naboparopHoi paboTe, TOATOTOBKA
pedepara
HToro 1yacoB B cemecTpe 36




3.3.2. IlpumepHasi TemaTuka pedeparon
Cemectpbl Ne 2

1. IloTeHIMOMETPUYECKOE TUTPOBAHUE.

2. TloreHUMOMETpUYECKOE OMperneeHne ONONIOTHYECKH BaXKHBIX HOHOB B OMOKHUAKOCTSIX C
MOMOIIBEO HOHCENIEKTUBHBIX 3JIEKTPOIOB.

. Ilepuon nomynpeBpaeHus, ero HCIoJb30BaHNUE B (PapMaKOKHHETHKE.

Ocobennoctu Ouokaranusza: pepMeHTATUBHBIN KaTalu3, KUCIOTHBIA KaTaJlu3.

OKUCIUTETBHO-BOCCTAHOBUTEILHBIN KaTaJIN3.

IToBepXHOCTHO-aKTHUBHBIE BEIECTBA, OCOOCHHOCTH CTPOEHHS U IPUMEHEHNE B MEIHULIMHE.
. IIpumenenune xpomarorpaduu B mapamMeIuIHHE.

® kW

. DU3NKO-XUMHYECKHE OCHOBBI aICOPOLIMOHHON Tepanuu, reMocopOLIH, TMKBOCOPOLIHH.
9. DU3NKO-XUMHUYECKHE TPUHIHIBI (PYHKIIMOHUPOBAHUS UCKYCCTBEHHOM MMOYKH.

10. OnTryeckue CBOMCTBA KOJUTOMTHO-TUCTIEPCHBIX CUCTEM.

11. TTpumenenue snexTpodopesa v 3JEKTPOOCMOCA B METULIUHE.

12. Mukpoxkoauepsauus. buonornueckoe 3Ha4eHNE KOALEPBALIUU.

13. T'enn.

14. Ilpumenenne BMC B MeAMLIMHCKON MpaKTHKE.

3.3.3. KOHTpOJBHBIE BOMPOCHI K 3a4ETY.

Mopayasb 1. OcHOBHbIE NOHSTHS U 3aKOHbI TEPMOAUHAMHUKH.

1. OcHOBHbIE MOHATHUSA TepMOAMHAMUKHU. CHCTEMBI. HU30JIMPOBAHHBIE, 3aKPBITbIE U OTKPBITHIE.
Cocrosinue cuctembl. @yHKIIUN COCTOSIHUSI: BHYTPEHHssSI SHEPTUs, SHTANbIMS, SHTPOIUS, SHEPTUs
I'n66ca u I'enbmromnsia.

2. IlepBoe Hawano TepMomuHamukH. M300apHas U M30XOpHAs TEIUIOTHI mporecca. Beipaxenue |
3aKOHA TEPMOAMHAMUKH JUJISI H30TEPMUYECKOTO M U300apPHOTO MPOLIECCOB.

3. 3axoH I'ecca u ero ciencreus. 3aBUCUMOCTb TEIIOTHI IIpOLECCa OT TEMIIepPaTyphbl, ypaBHEHUE
Kupxroda.

4.Bropoe  Hayajio TEPMOIMHAMHKH. OHTpONuiHAas  (opMynupoBKa BTOPOrO  Havaia
TepMOAUHAMUKHU. M3MeHeHne BJHTpONUM MpU HM30TEPMHUYECKMX IPOLECCaX U HW3MEHEHUH
TeMIEepPaTypBbl.

5. YpaBHeHHE M30TEpPMBbI XUMUYECKOH peakunu. KOHCTaHTa XMMHUYECKOro paBHOBECHS M CIIOCOOBI
€€ BBIPAKEHU.

6.YpaBHeHUs: M300apbl XUMHUYECKOH peakiuu. CMeleHne XUMHYECKOTo paBHOBecus. [IpuHIumn
Jle-Illarenspe.

Mopayas 2. DaeKTpoXumMusi

7. IloHsiTHE 3JIEKTPOJA B XUMHUU. THIBI MOTEHIIMAIOB, BOSHUKAIOUINX Ha MexX(pa30BOU IpaHULIE.
MexaHn3M UX BOSHUKHOBEHUs. Y paBHeHus: HepHcTa.

8. Knaccudukarus 3J1eKTpoIoB.

9. DnexkTpompl  CpaBHEHHs:  CTAHAAPTHBIA  BOAOPONHBIA  BJIEKTPOA,  XJIOpcepeOpsiHbIN
(cepeOpOXTIOPUAHBIN), KAIOMETbHBIH.

10. DnexkTpoabl OnpeaeseHrs: BOAOPOIHBIN IEKTPO, CTEKIISIHHBIN 3JIEKTPO.



11. Tunsl 31eKTPOXUMHYECKHUX (TaJbBAHUYECKHUX) 3JIEMEHTOB. CBS3b 3JEKTPONBHXKYINEH CHIIBI
3JEKTPOXUMHYECKOIO 3JIEMEHTA C AG° peakluu U KOHCTAHTON PAaBHOBECHUs PEAKLIUU.

12. Tlorenumomerpuueckuit meroa usmepenus pH. Ilorennmomerpuyueckoe TUTpoBaHue. 3HaUeHHUE
3THX METOJIOB B METULIVIHE.

Mopayasb 3. KuHeTnka XMMHYeCKHX peaKkuHii U KATAJIH3.

13. Xumundeckass kuHeTHKa. OCHOBHbIE MOHSTUS XUMHUYECKOH KHUHETUKH. CKOPOCTb PEaKLUH,
CpenHsisi CKOPOCTb, UCTUHHAsA CKOPOCTb peakuuu. PakTopel, BIAUSKOIINE HA CKOPOCTb pPEaKLUU
(moxTBEPANTE IPUMEPAMH).

14. 3aBUCHUMOCTb CKOPOCTH pe€akLHUHU OT KOHLEHTpaLUWu. 3aKOH JeHCTBYIOIIUX Macc i
TOMOTE€HHBIX U F€TePOreHHBIX PEaKLUN.

15. IlonATHE O MONEKYJIAPHOCTH U MOPSAAKE peakuuu. MeToasl OnpeneaeHus Nopsiaka peaklui.

16. 3aBUCUMOCTb CKOpOCTH peakuuu or temneparypbl. IlpaBuno Bant-I'opda. TemneparypHbiit
k03¢ GULIEHT CKOPOCTH PEAKLIH, €r0 OCOOEHHOCTH AJIs1 OMOXUMHUUYECKHX ITPOLIECCOB.

17. Teopust akTUBHBIX COyAapeHUN. DHEPruu axkTUBALUU B3auMOCBs3b CKOPOCTHU peakLUUu U
SHEPTUHU aKkTuBaLuu. Y paBHeHuEe AppeHuyca.

18. T'oMOreHHele M TeTEPOTeHHBIE KaTaluTHYeckne peakuuu. Karammszaroper: TpebOoBaHus,
MpenbsBIsieMble K KaTaau3atopam. MexaHu3M AeNCTBUS KaTalu3aToOpPOB.

19. OcobOeHHOCTH KaTATUTHYECKIX PEaKLIUi B OpraHu3Me.

Moayasb 4. TepmoguHAMUKA MOBEPXHOCTHBIX SIBJICHUIL.

20. IToBepxHOCTHBIE siBieHUs. [IpuunHa Mx BO3HUKHOBeHHUs. [loBepxHOCTHas sHeprust I nddca u
MOBEPXHOCTHOE HATSDKEHHE. POJIb MOBEPXHOCTHBIX SIBJICHUI B OMOJIOrHY 1 MEAULINHE

21. IToepxHocTHas aktuBHOCTH. [TAB, ITTMAB, ITHB. Ipasuno drokio-TpayOe.

22. 3aBUCHMOCTb IOBEPXHOCTHOIO HATSDKEHMsI pacTBopa OT KoHUeHTpauuu. HW3orepmbl
MOBEPXHOCTHOIO HATSXKEHUSI.

23. OpueHTanmst MOJEKYJ B MOBEpXHOCTHOM cioe. CTpykrypa OHONOrHUECKHX MeMOpaH.
Omnpenenenue TUIOIAAN U JJIHHBI MOJIeKYJbl [IIAB B HachIlieHHOM afacopOILMOHHOM CIIOE.

24, Ou3MKO-XMMHYECKasi KJIACCHU(PUKALUSA MPOLECCOB ancopOIMu Ha HEMOABWKHOH (TBepHoi
MOBEPXHOCTH). XUMHUECKas ¥ pru3uueckas ancopouns. MOHOMONEKYISIpHAS U MOJIUMOJIEKYJIISIpHAS
ancopOuus.

25. ®axTophl, ONpenessIIoIINe CaMOMPOU3BOJBLHOCTh MpoLecca ancopOlIuy Ha HETOABUMNKHON
MOBEPXHOCTH.

26. @akTopel, BIMSAIOIME Ha ajACOpPOLMIO Tra30B W PACTBOPEHHBIX BeIlecTB. 3oTepMbl
MOHOMOJIEKYJIIPHOH H MOJIMMOJIEKYJISIPHOM aacopOnmu.

27. Menuko-TexHU4ecKue TpeOoBaHUs K COPOEHTaM, UCTIONIb3YEMbIM B MEULIIHE.

28. HonooOmenHass ancopbumsa, ee ocoOeHHocTH. Monutel, ux kinaccudpukanus. OOMeHHas
emkoctb (IICOE, ITJTIOE). [IpuMmeHeHne HOHUTOB B MEIULIMHE.

29. CymHoCTh METOAOB XPOMATOrpaUIECKOro aHAJIH3A.

30. [Ipumenenue xpomarorpaduu B mapamMeuLIIHE.

Moayan S. /lucnepcHbie CHCTEMBI.

31. CtpykTypa aucniepcHbIx cucteM. OCHOBHBIC MOHITHA: TUCTepCcHas (pasza, mucrmepcHas cpena,
CTENEeHb JUCIEPCHOCTH.

32. Knaccudukanust qUCTIEPCHBIX CHCTEM.



33. OcoOeHHOCTH KOJUTOMIHBIX PACTBOPOB.

34. MeTozpl MONy4eHHsI 1 OUUCTKH KOJJIOWAHBIX PACTBOPOB. 3JIEKTPOIUANNS, YIbTPAQUIBTPALIHSL
ITpuanun «MckyccTBeHHAst MOUKay.

35. OcobeHHOCTH MPOSIBICHHUS MOJIEKYIISIPHO-KIMHETUUECKHUX CBOMCTB B KOJUIOUTHBIX PACTBOPAX.

36. OcCHOBHBIE ONTHYECKHE CBOWCTBA PACTBOPOB. OTPAXKEHHUE CBETA, pPACCEHBAHUE CBETA,
norjionieHue (aacopOuus) creTa.

37. CTpoeHne KONJIOUIHBIX YaCTHUL. DJIEKTPOKUHETUUECKUE SIBJICHUS.

38. Dnexrpokunernyeckue siienus [ u Il pona. Ctpoenue apoiiHoro snexrpudeckoro cios (JI3C).
39. 3apsin KOIJIOMIHON YaCTHUIIbL. DJIEKTPOKMHETHUECKUH TOTEHLINAJ U €r0 CBA3b C YCTOWYHUBOCTBIO
KOJUIOUAHON cuctembl. Kputndeckmii &E-moTeHuuan. BnusHue >IeKTPOTUTOB HAa BEIHYUHY
3JIEKTPOKHHETHYECKOrO MOTEHLHANA.

40. Dnextpodopes. IDnekTpodopernyeckas CKOPOCTb, 3JIEKTPOPOpeTHIecKasi TOIBUKHOCTb.
VYpasnenue I enbMromnpra-CMONyx0BCKOTO.

41. DnexkTpoocMoC.  DJNEKTPOOCMOTHUYECKUNH  METOA  U3MEPEeHMs]  3JIEKTPOKHHETHYECKOIo
MOTEHLHANA.

42, TlpakTUyeckoe MPUMEHEHHE 3JIEKTPOodOope3a U 3EKTPOOCMOCa B MEIHIIIHE.

43. Bunbl yCTOMYMBOCTH IUCHIEPCHBIX cUcTeM: arperatvBHas. OCHOBHbIC (aKTOPBI arperaTHBHON
YCTOHYUBOCTH.

441. Koarynsauusi, ctanuu Koaryysiuuu (CKpbITas U siBHast). PakTopsl, BIMSIOINAE HA KOATYJISIIHIO:
KOHLICHTpALUs 30JIs, HE3JIEKTPOJUTHIL, 31eKTpoauTsl. Ilopor koarynsuuu.

4S. OcHOBHbIE MpaBuia 3JEKTPONUTHON koarymsuuu: npasuno lynena-I'apaun u epsruna-
Jlanpnay. BiusiHme cremeHu conbBaTanMy (TUApPATallMM) M TMOJSIPU3YEMOCTH KOArYJIHPYIOLIHX
HMOHOB: JIMOTPOMHBIE PsiAbl. BiMsHNE HOHOB- NAPTHEPOB HA KOAryJISILIUIO

46. Ocobble ciay4an KOAryJsSIMMM: KOAryJSIOHMsS 30JIell CMECSMH 3JEKTPOJIMTOB (aIAMTHBHOCTH
OEHCTBUS, AHTArOHM3M [JeHCTBHS M CHHEPTU3M JEHCTBHS), «KOJUIOMIHBIA HMMYHHTETY,
yepenoBaHHe 30H Koaryyusiuuu. [erepokoarymsauuss (Ha TpUMepe B3aUMHOW  KOAryJsiLuU
KOJUTOHJIOB).

47. KonnoupgHas 3ammra, KOJUYECTBEHHas XapaKTepUCTHKA 3amuTHoro paeiicrsus BMC.
Cencubnmmzauus komnonnos. [lentusanust: ancopOLMOHHAS U AUCCOTIOLIOHHAS.

48. Komnounneie ITAB, ux ctpoenue.

49. Knaccudukarus koyuionaasix [TAB.

50. PaBHOoBecue B pactBopax [TAB; dakTopsl, BiusFOIIUE HA CMEIIIEHHE PABHOBECHSI.

51. MuuemnooOpa3oBaHue B pacTBopax KOUIOMAHBIX [TAB. Tumbr Mute.

52. KKM. DkcnepuMeHTanbHbIe criocoOb! onpeneneHuss KKM.

53. Comobunmzanust; GakTOpsl, BIUSIOMINE Ha COJIFOOMITH3AIIHIO.

54. BBICOKOMONEKYJISIpHBIE  COEIMHEHUs, OCOOCHHOCTU CTPYKTYPBI [MonmnamdoauTsL.
UzosnekTprueckast TOUKa NOJIaM((OIUTOB, METOMBI €€ ONPEeIICHHS.

55. MexanusMm HaOyxauus. BiaustHue pa3muuHbIX (PakTOPOB HA CTEIEHb HAOyXaHMsI.

56. TepmonuHamuka npouecca HaOyxanus U pactsopenuss BMC.

57. Bsskocth pactBopoB BMC. IlpuumHbl aHOManbHON BS3KOCTH pacTBOPOB IOJUMEPOB.
VY nenpHas, pUBEACHHAS U XapaKTepUCTUUECKas BA3KOCTH. Y pasHeHue Illtaynunrepa.

58. Ocmorudeckue cporicTBa pactBopoB BMC: otkionenue ot 3akoHa Bant- 'odpda. YpaBHeHue
lannepa. OcmoTHYeCKOe MAaBIEHHE PACTBOPOB MOJHAJIEKTPOJIUTOB. MeMOpaHHOE paBHOBECHE
JloHnHaHa.



59. Vcroituusocts pactBopoB BMC. Bricanusanue.

nosmamponutos ot pH cpenbl.

60. 3actynHeBanue. BausiHue pa3nudHbIX (PaKTOPOB HA CKOPOCTh 3aCTYAHEBAHUS.

3.4.

PE3YJIbTATOB OCBOEHUSI YYEFHOU JUCIIAILIAHBI

3.4.1. Buapl KOHTPOJISI U aTTECTalUH, POPMBI OLIECHOUHBIX CPENCTB

3aBUCHMOCTh MOpOroB BbICAJIMBAHUA

OIEHOYHBIE CPEACTBA JJA KOHTPOJA YCIEBAEMOCTH H"

OueHouHbIe cpeacTBa
HaumeHoBaHu
Koa-Bo
Ne e pa3gena Koun-Bo
No Buanbl . HE3aBHC
cemec i yueOHOMH BOIPOCO
n/n KOHTPOJIA dopma HMBbIX
Tpa AHCHMIITHHBI B B
BaApHAaH
(Mmoxyns) 3aJaHHH
TOB
1 2 3 4 5 6 7
1 4 Texymmii Monyns 1: TecTtuposanue 15
OcHOBHbIE CobecenoBanne
TIOHSITHSI U Pemenne cutyanMoHHBIX 33124
3aKOHBI OTuer o naboparopHoii paboTte
IIpomexyTt | TepMoauHaMuk | BrImosHeHHE HHAUBHIYAIbHOTO 5 10
OYHBIH (10 | W. 3a/1aHUs
Moyt 1) Pedepar
2. Texymmii Monyns 2. TecTtuposanue 15
Onextpoxumusi | Cobecenopanue
Pemenne cutyanMoHHBIX 33124
OTuer o naboparopHoii paboTte
PacueTrHo-rpaduyeckue paboThl
IIpomexyTt BrinmonHeHne HHANBUYATBbHOTO 5 10
OYHBIH (110 3a/1aHUs
MOJYJTEO 2) Pedepar
3. Texymmii Monyns 3. Tectuposanue 15
Kuneruka CobecenoBanne
XUMUYECKIX Pemenne cutyanMoHHBIX 33124
peakuuii u OTuer o naboparopHoii paborte
KaTaJIu3. PacuerHo-rpaduueckue paboTsl
IIpomexyTt BrinonHeHne HHANBUYAJTBbHOTO 5 10
OYHBIH (TIO 3aaHus
MOJTYJTEO 3) Pedepar
4. Texyuii Monyan 4. Tectuposanue 15
Tepmonunamuka | CobecenoBanue
MOBEPXHOCTHBIX | Pelnenne CuTyanoHHbIX 3a1a4
SIBJICHUH. Otuer o naboparopHoii paboTte




PacueTrHo-rpaduyeckue paboThl
IIpomexyTt BrinmonHeHne HHANBUYATbHOTO 5 10
OYHBIH (110 3a/1aHUs
MOy JTEO 4) Pedepar
5. Texymmii Monyns 5. Tectuposanue 15
JucriepcHeie CobecenoBanne
CHCTEMBL Pemenne cutyaniMoHHBIX 3a1a4
OTuer o naboparopHoii paboTte
PacueTrHo-rpaduyeckue paboThl
IIpomexyTt BrinonHeHne HHANBUYATBHOTO 5 10
OYHBIH (110 3a/1aHUs
MOJYJTEO 5) Pedepar

3.4.2.11pumepbl OLIEHOYHBIX CPEACTB!

s Tekyiero konTpous (TK)

3/1C 3/x nenu, COCTaBICHHOHN U3 BOTOPOAHOTO U
HACBIIIEHHOTO XJIOpCepeOpsITHHOTO 3JeKTpoaoB mpu T =
298 K, paBna 0,632 B. Paccuuraiite pH xposu (HOpMa -
pH=74)

MunepaneHbie  Boabl  JKenesHOBOACKa — conepikar
MOBBILIEHHOE KOJHMYECTBO PAJAHOHYKJIHUIA panoHa-222.
OteHuTe, Kakas 4acTh PAIHOHYKIHAA ~--RN OCTAHETCS B
OpraHM3Me 4Yepe3 MecAll IoCjie €ero IOCTYIIEHUS.
#***Rn)=3,824 cyr

K 5 wmn 3zoms Fe(OH); nns Havyana KoaryJsiuu
HeoOxoaumo nobasutek 4 M KCl ¢ C(KCI) = 3 monb/n,
0,5 mn K,SO4 ¢ C(K;SO4) = 0,01 monb/n umm 3,9 mi
K3[Fe(CN)s] ¢ C(Ks[Fe(CN)s]) = 0,0005 wmonb/i.
Haxonsitest i 3TU [aHHbIE B COOTBETCTBUM C MPABHIIOM
Mynbue-I'apau?

s mpoMeskyTouHoro kKoHTpost (ITK)

Cytounoe notpebneHune sHepruu pedEHKOM B Bo3pacTte |
rog cocraeysier 3352 k/[x. Ilutanume Takoro peGéHka
TOJIBKO MOJIOKOM

a) HEBO3MOJKHO, TaK Kak 3HepreTudeckas HeHHocts 100 r
MoJioka 0,28 kJlx

0) BO3MOYKHO NP YCJIIOBUH YaCTOTO MPHEMa MOJIOKA

B) TAaHHBIX JUIS1 BBIBOAA HEOCTATOYHO

IIpn noTeHHMOMETPUYECKOM THUTPOBaHMU 15 cM® MOUH
satpadeno 27 oM pacrtBopa ¢ C(NaOH) = 0,105
MMOJIB/ZIM’. KonueHnTpauus KUCIOT B MOYE B MMOJIE/ M
paBHa

a) 1,89 - 107




6) 18,9
B) 5,83

107

Cwmech

anbOyMuHa

a)y —, P —, o — rI00yIuHBL, aTbOyMUH
0) anpOymuH, o —, B —, Y — TJIO0YJIUHBI

B)o—, Y—, B —, ansOymuH

(UDT=4,64),
(U2T=4,80), B-rnobynnra (MIT=5,20) u y-raobynuna
(U2T=6,40) B pocdarnom OydepHOoM pacTBope ¢ pH=7,6
BBIMBIBAIOTCSI C aHUOHHTA B [TOCJIEI0BATEIBHOCTH

a—TJ00yIuHA

3.5. YYEBHO-METOANYECKOE U WH®OPMALMOHHOE OBECHEYEHUWE
YUEBHOI JTUCIHUATLIHHBI

3.5.1. OcHoBHas nuTepaTypa

n/ | HaumenoBanmue, ABTop(b1) BrixoaHbie aaunbie, | Koi-Bo 3K3.
Ne | Tun pecypca’ IpenaxTop’ 3JeKTPOHHBII agpec’ (noctymnos)
s BUIT*
1 2 3 4 5
1 dusnueckaa u| bemaes A, II, | M.. TID0TAP-Memma, 2014. Heorp.x.
kommongHas — xuvuda | Kyayk B. M. nmog | URL:
'y4ICOHUK pea. bensesa A I1. | http://www studentlibrary.ru
(37CKTPOHHBIH pecypc)
2 | ®usmueckas  xumus: | Xaputonos 10 5. M..ID0TAP-Meaua, 2013. URL: Heorp.xa.
yUCOHUK http://www .studentlibrary.ru/
(37CKTPOHHBIH pecypc)
3 | Koamouguass  xumus. | Epmos HO.A. M..ID0TAP-Meaua, 2014. 60
Omsuueckas — XUMUA
JUCTICPCHBIX ~ CHCTEM:
yucOHUK
4 | ®usnueckas u benses AIL, M..I'0TAP MEJIUA, 2012. 60
KOJUTOMIHAA XUMHSL. Kyayx B,
Escrparosa K.U. n
Ap.
5 dusnueckaa u | bemses AIL, M..ID0TAP-Me¢aua, 2014. 70
komouauas  xumus. | Uyxuao A.C.,
3aJauHuK. | Baxommuna JLA
yuel.mocodue qist | I'punun B.B.; mox
BY30B pea. bensesa A IL
3.5.2. JlonoysHUTENbHAS JIUTEPATypa
n/ | HaumeHoBaHnue, ABTop(bI) Boixoaubie  gansbie, | Kos-Bo 3k3. (octymoB) B
Ne | Tumo pecypca /penaxrop 3JIEKTPOHHBIIH agpec’ BUIT*
1 2 3 4 5
1 | ®usznueckas u xomnougnas | bensesa AIl. | M. IT'90OTAP-Menua Heorp.x.
xumud.  PykoBoactBo Kk 2012.-URL:
MPAKTHYCCKUM  3aHATHSIM: http://www studentlibrar




yue. nmocooue y.ru
(37eKTPOHHBIH pecypc)

2 | ®usnueckas u komwouaHas MymkamGapos | M.: ®JIMHTA, 2015. - | Heorp.x.
XUMU: yueOHHK mrs H.H. URL:
MEIUIMHCKUX  BY30B (¢ http://www studentlibrar
3aMa4aMu U PCIICHHUSIMH) y.ru/
(37EKTPOHHBIH pecypc)
3 | ®usuueckas u xomouaHas | bemses A I1 M. : I'D0TAP-Meaua, | Heorp.a

PE3yIbTATOB; y4eh. mocodue
(37eKTPOHHBIH pecypc)

XHUMUESL. IpaxTukym 2015. URL:
o0OpaboTKH http://www studentlibrar
SKCIICPUMCHTATBHBIX y.Iu

3.5.3. UutepHeT-pecypcehl.
1. 3BC «Koncynprant cryaeHTay http://studmedlib.ru

2. 3BC «Yuusepcurerckas dudbmmnoreka online» http://www.biblioclub.ru/

3. OBC «tOpaiit» http://www.biblio-online.ru;

4. DnextpoHHble Katamoru Oubmuoreku PI'BOY BO TI'MY MunsppaBa Poccun

TI'MVYhttp://lib.vgmu.ru/catalog/

5. MenunuHckas mutepatypa http://www.medbook net.ru/

6. OnextpoHHas oubnuorednas cucrema «bykam»  http://books-up.ru/

3.6. MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHHe y4eOHO JHCIHIIHHBI

[Ipyn M3y4eHnn AUCLUIUINHBI UCTIONB3YIOTCS CIELHATU3HPOBAHHAS JTa00OPaTOPHs IO XUMHH,

OCHAII[EHHas] KOMIIBIOTEPHOW TEXHUKOI C BO3MOKHOCTBIO MOJKJIOUeHus k cetd "HHTepHeTr" u

o0ecrieueHneM JTOCTyNa B 3JEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTENIbHYIO CPEAy OpraHH3allvH,

Ha60pr My.]'[bTPIMGI[PIfIHbIX HarjaaHbIX rnocoduii Mo pa3jiMdHbIM pasaciaM AJUCLUIIINHBI,

BuneopmibMbl 1o TemMaMm «llpaBunma TexHukm Oe3omacHOCTH mpu padoTe B XUMHUYECKOH

naboparopun». Habopbl CHUTYallMOHHBIX 33a7a4, TECTOBBIX 3aJaHUH MO H3YyYaeMbIM TEMaM.

Ob6yuaromtast mporpamma «Measure».

Od6opynosanue (ex.)

Homep moayab

1 2

HoytOyk (1 wT) 1
[IK (2-mT) 2
OOyuaromias nporpamMma (3KCIIEPUMEHT) 1,2
«Measure» (1-mT).

YcTaHOBKA TS MOTEHLMOMETPHUIECKOTO TUTPOBAHUS (2-11T) 2
Mermmanka MarauTHas (3-1T) 2
TepmocTar (1-1uT). 3
ABTomaruueckas Oroperka (2 mr) 1-5
Crnekrpodoromerp Shimadzu UV-mini—1240 — 1 (1-mur). 5
Crnekrpodoromerp S 800 diode Array (1-mT). 5
pH-metp 2,5



http://studmedlib.ru/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://lib.vgmu.ru/catalog/
http://www.medbook.net.ru/
http://books-up.ru/

Habop xummueckoii mocyasl 1-5

XHUMHUUECKUE PEAKTUBBI 1-5

3.7 llepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHI, HCHOJIb3YEeMbIX AJIS1 OCYLIeCTBJICHUS
00pa3oBaTe/IbHOI0 MpoLecca MO0 AUCHUIVIMHE (MOAYJI0), MPOrPAMMHOrO ofecredyeHUss
HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM.

Kaspersky Endpoint Security, ABBYY FineReader, Microsoft Windows 10, oOyuarormas
nporpamma «Measure».

3.8. O0pa3oBarTe/ibHbIE TEXHOJOTHH - HET

3.9. Pa3pennl yueOHOI JHCHMIJIMHBI H MEKAUCHHUILIHHAPHBIE CBSI3H C MOCJeAYIOLIUMH

AHCHMILTHHAMH
Pasgens! 1aHHOH JHCHHUIIHHBI, HEO0XO0IHMBbIE
;{0 HaumeHoBaHHEe MOC/IETYOUIUX JHCIHILTHH AJISA H3YUE€HUA MOCIEAYIIHX AHCUHIITHH
) 1 2 3 4 5
1 MukpoOuosiorusi, BHUpyCOJIOrUst + +
2 dapmakoJiorus + +
3 I'urueHa u 3K0JI0rusl Y€JI0BEKA +
4 O0mas onoxumus + +
5 Kannnyekasn nadoparopHas N N N
AMATHOCTHKA: J1a00paTOPHAasi AHAJIUTUKA

4. METOINYECKHNE PEKOMEHJIAIIMHA 11O PEAJIN3AIIMU JNCIUITJINHBI

Peanmmzauuss TUCHMIUIMHBI OCYIIECTBJISIETCS B COOTBETCTBUU C y4UeOHBIM IUIAHOM B BHIE
AyOUTOPHBIX 3aHATHH (72 4ac.), BKIFOYAMOLIUX JIEKLUOHHBIA KypC W TMPAKTHYECKUE 3aHITHA, U
camocTtositesibHON padotsl (36 uac.). OcHOBHOe yueOHOE BpeMsl BBINENSIETCS Ha NMPAKTHYECKYIO
padoty mo mucuurInHe OU3KOIUTONIHAS XUMHSL.

IIpakTHueckre 3aHATHUS TPOBOASTCS B BUAE KOHTAKTHOH padoThl ¢ AeMOHCTpauuei
MPaKTUYECKUX HABBIKOB U YMEHUH C MHCIOJNb30BAaHMEM HEMMMUTALMOHHBIX TEXHOJOTHUH,
TECTUPOBAHUs, TOATOTOBKY NMPE3EHTALUH.

CamocrosiTenbHast padoTa CTYIEHTOB MOIAPAa3yMEBAET IMOATOTOBKY K (OPMHUPOBAHUIO H
Pa3BUTHIO TPO(PECCHOHANBHBIX HABBIKOB OOyYarOIIEerocss W BKIIOYAET pPacdyeTHO-rpaduvecKue
paloThL, MOATOTOBKY MPE3CHTALMHA, MOATOTOBKY K TEKYLIEMYy U IPOMEXYTOYHOMY KOHTPOJIO,
OTYeThI MO J]AOOPaTOPHBIM paboTaM, MOATOTOBKY K 3aHSATHSIM U BBINOJHEHHWE WHAMBHUIYAJIBHOTO
3aaHusl.

Pabora ¢ nHpOPMALMOHHBIMA UCTOYHUKAMH M yUeOHOH JINTEpaTypOil pacCMaTPUBAETCSI KaK
CaMOCTOSITEJIbHASL AEATENbHOCTh OOyHarIuxcs MO JucHuiUinHe @PU3KoIonaHas XUMHUS U
BBIMOJIHSAETCST B TpeIeNax 4YacoB, OTBOAMMBIX Ha e€ m3ydenue (B pazmene CP). Kaxngwerid
oOyuaromuiicst obecredeH 1oCTynoM K OnbmmuoTedHbIM poHaM Y HUBEPCHTETA.

ITo xaxmomy pasgeny ydeOHOH IUCHUITIMHBI (MOAyJs) paspaboTaHBl METOIMUECKHE
yKazaHus 1 cTyaeHToB «Moayib 1. OCHOBHbIE MOHATHUS U 3aKOHBI TEPMOAMHAMUKIY, «MoOIyb
2. Dnektpoxumusi»y, «Moaynp 3. KuHernka XxMMHUecKMX peakUuil W katanusz», «Monynp 4.
TepmoanHaMuka NOBEPXHOCTHBIX ABJICHUIY, «Monyip 5. /lucrnepcHble CUCTEMBD» U METOAMYECKUE



pekomeHpauumn ansa npenogaBatenein «Mogynb 1. OCHOBHbIE MOHATUSA Y 3aKOHbI TEPMOAUHAMUKNY,
«Mogynb 2. dneKTpoxumMunsa», «Mogynb 3. KNHeTMKa XUMUYECKNX peakunil N Katanus», «Mogynb
4. TepMmoAnHaMMKa MOBEPXHOCTHbIX ABNeHUI», «Moaynb 5. nucrnepcHble CUCTEMbI».

Mpn ocBOEHUM YyYebHON ANCUUNANHBLI (MOAYNsS)obydaroLLMecss CaMOCTOATENIbHO NPOBOAAT
3KCNEPUMEHT, 0(hOpMAAIOT pe3ynbTaTbl SKCAepMMeHTa (pacyeTbl, rpadnkn) U NpeacTaBnslOT UX B
BUAe oTyeTa.

Ob6yueHue B  rpynne  QopmMupyeT  HaBblKU KOMaHAHOW  [eATeNbHOCTM n
KOMMYHUKa6e/IbHOCTb.

OcBoeHue  gucumnauvHbl  (Mogynst)  crnocobcTByeT  pasBuTuMIO Yy obyyvarowmuxcs
KOMMYHUKAaTVBHbIX HaBblKOB Ha PasHbIX YPOBHAX [/ pelleHns 3afa4y, COOTBETCTBYIOLWNUX TUMy
NpoceccMoHanbHON AeATe/IbHOCTW, HamnpaB/ieHHbIX Ha 06BEKT MPOJEecCUOHaNbHOW AeATesIbHOCTU
Ha OoCHOBe (DOPMMPOBAHMUA COOTBETCTBYHOLWMX KOMMeTeHuuMiA. Ob6ecneymBaeT BbIMOSIHEHME
TPYAOBbIX AENCTBUIA B paMKax TPYAOBbIX PYHKLUWI nNpodeccnoHanbHoro ctaHgapta (02.018 Bpau-
BNOXUMUK).

TeKyLlWWnii KOHTPO/Ib OCBOEHUSA AUCLUUNANHBLI (MOAYNSA) onpefenseTcsa Npy aKTUBHOM U/Man
WHTEepaKTUBHOM B3aMMOeNCTBMN 06y4valoLWmMxXcsa U NpenojaBaTesnisl BO BPeMs KOHTaKTHOW paboThl,
npu [emMOHCTpaLMM MNpaKTUYECKUX HaBbIKOB W YMEHMW, OueHKe paboTbl C nabopaTopHbIM
obopyfoBaHWEM, peLleHUN TUMOBbIX 3ajay, TeCTUPOBAHUMW, NPeLYyCMOTPEHHbIX (OPMUPYeMbIMU
KOMMeTeHLUSAMUN peanmn3yeMoil ANCUUNnAnHbl (Mogyns)

MpomexyToyHasa aTtTecTaums NPoBOAUTCA B (hopMe, MPeLYCMOTPEHHOI Y4eOHbIM M1aHOM C
NCrosib30BaHMEM TECTOBOI0 KOHTPOJIA, KOHTPOJ/IbHbIX BONPOCOB Mpu cobecejoBaHUMN.

Bonpocbl No y4yebHOW gucumnamHe (MOAYN0) BKOYEHbl B TOCYJapCTBEHHYIO MTOMOBYHO
aTTecTaluio BbIMYyCKHUKOB.

S. OCOBEHHOCTW PEANN3AUNN ONCUNNNNHDBI ANTA OBYHAKO W NXCA C
OrPAHNMYEHHBIMN BO3SMOXHOCTAMUW 3J0POBbA N NHBANNAOB

5.1.1. Hannumne cooTBETCTBYHOLMX YCNOBUIA peanusaunmn AUCUUNANHBI

[nsa obyuyawolwmxca M3 4yucna WMHBaNUAOB W NUL, C OrPaHUYEHHbIMU BO3MOXXHOCTSMMU
3n0poBbs (OB3) Ha OCHOBAHUM MUCbMEHHOrO 3asB/IEHUA AUCLMMANHA peannsyeTcs C y4eToM
0COGEHHOCTEN MNCUXOPM3NYECKOTO pPasBUTUS, WHAMBUAYaNbHbIX BO3MOXHOCTE M COCTOSHUS
300poBbA (ganee - MHAMBUAYANbHbIX 0COO6eHHOCTe). ObecrneunBaeTcs COOMOAEHME CEQYHOLLNX
o6wnx  TpeboBaHWA:  MCNONb30BaHME  CMeUMasibHbIX  TEXHUYECKUX  CPeACcTB  06y4veHUs
KOMIEKTUBHOIO U WHAMBUAYANbHOFO  MOMb30BaHUSA, MpefocTaBfieHMe YCAyr acCcUCcTeHTa
(noMoOLWHMKA), OKasblBaloLlero TakoMy o6y4darolwemMycsd Heob6XOAUMYIO TEXHMUYECKYH MMOMOLLb,
obecrieyeHme focTyna B 34aHMS U MOMELLEHUS, TAe MPOXOAAT 3aHATUA, Lpyrue ycnoeus, 6es3
KOTOPbIX HEBO3MOXXHO UMW 3aTPYAHEHO M3YyYeHNe AUCLUMNIIMHBI.

5.1.2. ObecneyeHune cobnoaeHNa 0b6WNX TpeboBaHWIA

Mpu peanusaunun AUCUMNNMHBLI HA OCHOBAHUW MUCbMEHHOrO 3asB/fieHUS obyuvatoLierocs
obecrneymBaeTca CcoG/OAeHNE CNeayloWwmMx o6Wnx TpeboBaHWA: NpPOBeAeHWE 3aHATUIA Ans
oby4yalLmnxca-MHBanangos U iy ¢ OB3 B 04HON ayguMTopuM COBMECTHO C 06y4aloluMucs, He
UMEKOLWMMUN  OrpaHUYEHHbIX BO3MOXXHOCTEN 3[40pOBbSA, ecn 3TO He co3gaeT TPYLHOCTeN
obyyarouiMmcs; NpuUCyTCTBME B ayauUTOPUM acCUCTeHTa (aCcCUCTEHTOB), OKasblBaloLLero(nx)
obyyawLMMca HeoOXOAUMYIKD  TEXHMYECKYKD MOMOLWb C YYeTOM WX WHAUBUAYa/bHbIX
0COGEHHOCTEN; MONb30BaHME HEO6XO0AMMbIMU O06yYaAKLWUMCH TEXHUYECKUMU CpeacTBamMu C
YUYETOM UX UHANBUAYASIbHbLIX 0CO6GEHHOCTEIA.

5.1.3. [loBefeHne [0 CBeAeHUA 00y4valWmMxca C OrpaHUYeHHbIMU BO3MOXXHOCTSAMM
3[0pOBbSA B JOCTYMHOM ANs HUX hopMe BCeX /IOKa/IbHbIX HOPMATUBHbIX akToB ®IFBO0Y BO TIMY
MwnH3gpasa Poccun.

Bce nokanbHble HOpMaTuBHbIE akTbl PTBOY BO TIrMY MwuH3gpasa Poccun no Bonpocam
peanusaumMn AucunnAnHblL (MOAyNsa) AOBOAATCA A0 cBefeHUs obyudatowmxca ¢ OB3 B fOCTYMNHOWN
ONa HUX opme.



5.1.4. Peanusauus yBeIWYEHUs MPOJOJIDKUTEIBHOCTH NPOXOXKAEHUS INPOMEXYTOYHOU
aTTeCTallMd MO OTHOIIEHHIO K YCTAHOBJICHHOW NPOAOJDKUTENBHOCTH Ml OOYYaroInerocst ¢
OTrpaHUYE€HHBIMU BO3MOXXHOCTSIMH 370POBbSI.

dopMa NpPOBENEHMs] TEKyLIeH M MNPOMEXYTOYHOW AaTTeCTauuu MO0 OUCLUUIUIMHE MJIs
00y4aro KX Cst MHBAJIMIOB U JIUL C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbsI YCTAHABIMBAETCS C
yU4E€TOM HHIUBHIYAJIbHBIX TCHUXO(U3MYECKHX OCOOEHHOCTEH (YCTHO, MHCbMEHHO Ha Oymare,
NMUCHbMEHHO Ha KOMITbIOTEpE, B (popMe TecTUpoBaHUs M T.IL.). [IpOAOIKUTENEHOCTD MPOXOKACHUS
IPOMEXYTOUYHOM aTTecTallud IO OTHOLIEHHWI0 K YCTAaHOBJIEHHOM MPOAOJIKUTEIbHOCTH
YBEJIMYMBAETCS 110 MUCbMEHHOMY 3asIBJICHUIO O0YYaroIerocsi ¢ OrpaHUYeHHbIMUA BO3MOXKHOCTSIMU
310poBbsl. [IpONOIKUTENBHOCTD MOATOTOBKH OOYYarOIIErocsi K OTBETY Ha 3a4eTe YBEIMIHBACTCS
He MeHee yeM Ha 0,5 Jaca.




