[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
MenuunHCKAM HHCTUTYT
Kadenpa 6noxumun u apmMakosoruu

YTBEPX/AIO:

. 1. Boponun
«05» urong 2022 .

PABOYAS ITPOT'PAMMA

no aucuurinae b1.0.4 Xumus
Hampasnenue noaroroBku/crnenuanbHOCTh: 31.05.03 - CTomaronmorus
[Tpoduns/HanpaBneHHOCTH/CIEIIMATIN3ALINS
VYpoBeHb BhICIIETO 00pa30BaHUs: CIEIUATUTET
KBanuduxkauus: Bpau-cromaronor

roxa Habopa: 2022

TamboB, 2022



ABTOp NMpOrpamMmsbi:
PosenOrom JIronmuna BacuinseBHa

Pabouas mporpamma cocrapinena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto nmoaroroBku 31.05.03 -
Cromaroniorusi (ypoBeHb crenuanurera) (mpukaz3 MwuHuUCTEpCTBa 00pa3oBaHUst M Hayku PD ot «12»
aBrycta 2020 . Ne 984).

Pabouas mporpamma npunsaTa Ha 3acenanuu Kadenpsl omoxumuu u papmakonorun «23» uions 2022 r.
[TpoTtokomn Ne 8

Paccmorpena u ogoOpeHa Ha 3aceqaHUK YUYEHOTO coBeTa MEIUMIIMHCKOTO MHCTUTYTA, IIpoTokon oT «05»
uronst 2022 . Ne 5.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT CITETIHAIIACTA. . ...t veneteete et et ete et et et eeeeeeeeeeaeeeanans 5

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 16
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 22
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 23
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 24



1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-8 Cnocoben

HCIIOJIB30BaTh

OCHOBHBIC

(I)I/ISI/IKO-XI/IMI/I‘IGCKI/IC, MaATEMaTUYCCKHUEC n

CCTCCTBCHHOHAYYHEBIC IMOHATHA U METOABI TP PECIICHHUN HpO(bGCCI/IOHaJ'IBHBIX 3aga4d

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHUS ITUCITUTIINHEI:
- MEOUIIMHCKUU

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
chepe: 02 3mpaBooxpaHeHue (B cdepe OKa3aHHS METUIIMHCKONW TOMOIIM TPHU CTOMATOJIOTHYECKHX

3a00JIeBaHUSAX )

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnerenuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-8 Cnocoben
HCIOIb30BaTh OCHOBHEIE
(U3UKO-XUMHUECKUE,
MaTreMaTHu4eCKHUe U
€CTeCTBEHHOHAYYHBIE
MOHSATHUS ¥ METOJIBI TIPH
peleHrn
MpodeCCHOHATBHBIX 33734

[Ipumensier ocHOBHbBIE (PHU3UKO-XHMHUYECKHE TOHATHS U
TEOPUH HA TPaKTHKE. AHaTU3UPyeT  pe3yJbTaThl
(U3UKO-XUMHYECKUX METONOB HCCIICOBAHUS CTPOCHHS,
CBOWCTB M PEaKIMOHHON CIOCOOHOCTH COCOUHEHUM A
peneHus npoQeccroHaIbHbIX 3a4a4

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-8 CnocobeH MCHOIB30BaTh OCHOBHBIE (U3UKO-XUMHUECKHUE, MAaTeMaTHYECKUE U
€CTECTBEHHOHAYYHbIC MTOHATHUS M METO/bI IIPH PEIICHUH PO ECCHOHABHBIX 3a/1a4

Ne HanmenoBanwme ®opma oOyueHus
/1 JIACLIVIUINH,
OuHas
OTIPEIICIISTFOTITIX
(cemecTp)
MEKTUCITUTUTHHAPHEIE TTo 131417
CBSI3U
1 |buonorus +
2 |MaremaTuka +
3 |MarepuanoBeacHue +
4 |MenutuHcKas Gusuka | +
5 |[Tarodusuonorus - + | +
naTopu3noIoTHs
TOJIOBBI U TTIEH
6 |CompoTusineHne +

CTOMATOJIOTHYECKHX
MaTepuaioB 1
OmoMexaHmKa
3y0O0YEITIOCTHOTO
CerMeHra

7 | Tonorpaguueckas
aHATOMMUSI TOJIOBEI U
neu




2. Mecto nucuuiuiaabl B cTpykrype OIl cnenuaaurera:

JucrummHa «XWMHSD» OTHOCUTCA K o0s3arenbHOM yacth ydeOHoro twrana OIl mo HampaBieHHIO
noarotosku 31.05.03 - Cromarosnorus.

JucuunnuHa «Xumus» u3ydaercs B 1 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMILIMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueOHOM paboTh Qunas
(Bcero yacoB)
OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 108
KonTaktHas pabora 32
Jlexnuu (Jlekiun) 16
Jlaboparopusie (JIa0. pab.) 16
CamocrostenbHas pabota (CP) 40
DK3aMeH 36
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
1 cemectp
1 DIIEMEHTHI TecTtupoBanue

XUMUYECKON

TEPMOJUHAMUKH U

XUMUYECKON

KHUHETUKH.

OCHOBHBIE THUIIBI 2 - 4

XUMHYECKHUX

paBHOBECHI 1

MPOLIECCOB B

(hYyHKIIMOHUPOBAHUHT

KHUBBIX CUCTEM

2 Konnuratusasie 3amura

CBOICTBa 1a00paTOPHBIX

pPacTBOpOB. pabor;

CaoiicTBa TectupoBanue

OyhepHbIX

pPacTBOpPOB.

IToBepxHOCTHBIE 4 3 ]

SIBIICHUS 1

(U3UKO-XUMUYECKU

€ CBOKCTBA

JUCTIEPCHBIX CUCTEM

B

(bYHKIMOHUPOBAaHUU

KHUBBIX CUCTEM




3 XuUMUS 3IEMEHTOB: Ompoc
KOMITJICKCHBIS
COEIMHEHUS KUBOTO
OpraHu3Ma,
peaKiuu, JIexKariue
B OCHOBE
o0Opa3oBaHUs
HEOPraHN4eCKOro
BEILIECTBA KOCTHOMU
TKaHU; MEXaHU3M
(bYHKIMOHUPOBAHUSA
Kajpuui-pocdarno | 2 | - 6
ro Oydepa; siBICHUE
nzoMophuzma;
KIaccupuKanus u
Kparkas
XapaKTepUCTUKA
CTOMATOJIOTUYECKUX
LIEMEHTOB;
OCHOBHBIE
NPEACTaBICHUS O
CTOMATOJIOTUYECKUX
oJIuMepax

4 ITonn-, 3amura
reTepoyHKIIMOHAT 1a00paTOPHBIX
bHE COCOUHEHUS. pabor;
buonornyecku TecTtupoBanue
aKTUBHBIE
BBICOKOMOJIEKYJISIPH | 6 8 | 16
bI€ BEIECTBA
(cTpoenue,
CBOICTBA, y4acTHE B
(yHKIIMOHUPOBAHHUE
YKUBBIX CHCTEM)

5 buonornueckun Ompoc
aKTHBHbIC
HU3KOMOJICKYJISPHBI
€ BEIIeCTBa
(cTpoenue,
CBOMCTBA, y4acTue B
(byHKLIMOHUPOBAHHE
JKHBBIX CUCTEM)

Tema 1. DiieMeHTBI XUMHYECKOH TEPMOAUHAMUKY U XUMHYECKOH KHHeTHKH. OCHOBHbIE THIIbI
XHMHYECKHX PABHOBECHH M NPOLeccOoB B PyHKIHMOHMPOBaHUH KUBbIX cucTteM (OIIK-8)
Jlexknus.

Jlexnus-Buzyanu3aiys. OCHOBHbIE MOHATHS TEPMOAMHAMUKU. BHyTpeHHss sHeprus. Pabora u Temnora —
nBe (hopMel epeaaun F3HePruu. THITBI TEPMOTUHAMUYECKUX CHCTEM H MTPOLIECCOB.

[lepBoe Hauano TepMoAMHAMUKU. OHTanmbnus. CTaHAapTHas OSHTAJbBIMA 00pa30BaHUs, CTaHAAPTHAsS
SHTaNbNUA cropanus. 3akoH Iecca. Tepmoxumumueckue mnponeccel. IIpuMmeHeHHe mepBOro Hauana
TEPMOJMHAMUKHU K OHOCHCTEMaM.



Bropoe Hauano TepmoauHamMuku. O6patumMble 1 HEOOpAaTUMbIE B TEPMOIMHAMUYECKOM CMBICIIE TPOILIECCHI.
Outpornusa. OHeprus [ub6ca. IlporHo3upoBaHue HampaBICHUS CAMOIPOM3BOIBHO IPOTEKAIOIIUX
IIPOLIECCOB B M30JIMPOBAHHOM M 3aKpBITOM cucremax. TepmoauHaMHuecKue yCiaoBUS paBHOBecHs. Poib
SHTANBIMMHOTO U SHTponuiiHOro (akropos. CrangapTHas sHeprus ['nO6ca oOpa3zoBaHus, CTaHIApTHAS
sHeprus [ mb6ca GMOITOrUYECKOT0 OKUCIICHHS BELIECTB.
IIpenMeT 1 OCHOBHBIE MOHITHUS XMMHUYECKOM KMHETUKHA. XMUMHUYECKass KUHETUKA KaK OCHOBA JUIsl U3yYEHUs
CKOPOCTEH U MEXaHU3MOB OMOXMMHUYECKUX IMporeccoB. CKOPOCTh pEakiuy, CPEAHAS CKOPOCTh PEaKkIiH B
MHTEpBaJie, MUCTUHHAs CKOpocTh. Kiaccudukanmum peakuuii, NPUMEHSIONIMECS B KUHETHUKE: PEaKIUU
TOMOTE€HHbBIE, T'€TEPOTEHHbIE M MHUKPOTETEPOIe€HHbIE; PEAaKIMHM IPOCThIE U CIOXKHBIE MOJIEKYISIpPHOCTh
aJIeMEHTapHoro akra peakuuu. Ilopsnok peakuuu. Ilepuon nomynpespaiieHus.
3aBUCUMOCTb CKOPOCTH pEAKLUU OT KOHLEHTpauuu. Kunernueckue ypaBHEHUS peakuii IEPBOrO, BTOPOTO
1 HYJIEBOT'O MOPSIIKOB.
3aBHCUMOCTb CKOPOCTH PEaKLMU OT TeMIleparypbl. TeMrepaTypHbli KO3((GUIMEHT CKOPOCTU pEakiuu U
ero OCOOCHHOCTH [UIsi OHMOXMMHMYECKHX IMporeccoB. [loHATHE O TEOpUHM AaKTUBHBIX COYIApEHUH.
DHepreTuyeckuii mpouiIb peakiuy; SHEPTusl aKTUBALMH; YpaBHEHUE AppeHHyca.
Karanus. TomoreHHBI KaTanw3, TETEPOTCHHBIM Karalu3. ODHEPreTUYECKH NpOo(HiIb KaTaJIUTHUYECKON
peakunu. OCOOEHHOCTH KaTAIUTUYECKON aKTUBHOCTH (DEpMEHTOB.
Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOpaTHUMbIE MO HAMPABICHUIO peaklUd. TepMoAMHAMHYECKHE
YCJIOBHUSl PAaBHOBECHUS B HM30JMPOBAHHBIX M 3aKPBITBIX CUCTeMaX. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.
OO01asi KOHCTaHTA MOCJEeI0BATEIbHO U MapajliebHO MPOTEKAIOIIUX MPOIECCOB. YpaBHEHUS U30TEPMBI U
n300apel xumudeckor peakuuu. [Ipunnun Jle-Illartenwse. IIporHo3upoBaHHEe CMEMICHUS XUMHUYECKOTO
paBHOBECHS.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Cnenarb KOHCIIEKT TEOPETUUECKOTO MaTeprasa ¢ UCIOJIb30BAaHUEM MaTepHalla JIEKIUN U APyTUX
JUTEPATYPHBIX HCTOYHUKOB, a TAK K€ HHTEPHET —PECYPCOB.
2. Pemmuts 3amaun (cm. CZ1O Moodle):

1. Cxopocts peakiuun A+2B=AB2 mnpu konnentpamuu A 0,2 mons/n u B 0,4 mons/n paBaa 0,08
MoJTB/(J1-MuH). OnpeieTuTe KOHCTAHTY CKOPOCTH B3auMoieicTBrs A 1 B 1 ykaxkute e€ pasMepHOCTb.

2. Ilepuon momypacnaja WHCEKTHUIIMAA COCTaBisieT 6 mecsueB. HekoTopoe KOMMYEeCTBO €ro momano B
BO10éM, Tr1e ycTaHoBuiack koHIeHTpaius 0,000001 momnb/n. 3a kakoe BpeMsi KOHIICHTPAIUs HHCEKTUIINIA
noHusutcs 10 yposas 0,00000025 monb/n?

3. Ilepokcua Bogoposa pasziaraercs B BOJHBIX pacTBOpax Ha KHUCJIOPOJ W BOAy. Peakumio yCKOpSIOT Kak
Heopranmueckuii karanu3arop (uon xenesa (II)), Tak u 6moopranmueckuii (hepMeHT Katanaza). DHEPTUS
aKTHBALIMU PEaKLUU B OTCYTCTBHE Karamusaropa 75,4 kJx/monb. Mon xenesa (III) camxkaer e€ mo 42
k/x/mMonb, a ¢epmeHT Karamaza - a0 2 kJDx/Monb. PaccumraiiTe COOTHOIIEHHE CKOPOCTEH peakinu B
OTCYTCTBHME KaTalu3aropa, B ciydasx npucyrcTBust noHa xenesa (III) um karanasel. Kakoil BeIBOA MOXHO
cnenarb 00 akTuBHOCTH (epmenTa? Peakius nmpoTtekaet npu tremmeparype 27°C.

4. Onpenenute HampaBieHue npotekanus peakiuu H2(T) + 12(1) <> 2 HI(r) npu 298 K, ecnu [H2] = [12] =
0,01 monw/n; [HI] = 1momns/mm; Kp = 2.

5. PaccunraiiTe KOHCTaHTY pPaBHOBECHS PEAKIIMU OKHCJIEHHUS 3TaHOJa KMCJIOPOAOM B YKCYCHBIA albIErH
(opranmueckue coequHeHus xuakue) mpu 310 K.

6. Kak nmoBnusietr noBplllIeHUE TaBICHUS U TEMIIEPATYPhl HA paBHOBECHE CIIEAYIOIINX 00paTUMBIX PEaKIIHA:
a) CO (1) + 2H2(r) «» CH3OH(r); H <0

6) N2(r) + O2(1) <> 2NO(r); H>0

3. IToAroTOBUTHCS K HAIMCAHUIO TeCTa / KOHTPOJIBHOTO cpe3a

Tema 2. KonsiurarupHble cBoiicTBa pacTBopoB. CBolicTBa Oy(epHbIX pacTBopoB. [loBepxHOCTHBIE
SIBJICHUS U (PU3MKO-XHMHYECKHEe CBOICTBA JUCIEPCHBIX CHCTEM B (yHKIMOHHUPOBAHNHU KHBBIX
cucrem (OIIK-8)

Jlexknus.

Jlexums-Buzyanuzanust 1. Pomb BOasl M pacTBOPOB B OKU3HEAEATENBHOCTH. CHOCOOBI BBIpasKECHHS
KOHLICHTPALMU PacTBOPOB.



KonnuratuBHble CBOHCTBa pa30aBlIeHHBIX PACTBOPOB HE AIIEKTPOIUTOB. 3aK0oH Payins u ciencTBus U3 HEro:
MOHMKEHUE TEMIIEPaTyphl 3aMep3aHusi PacTBOpa, MOBBILIICHUE TEMIIEPATYpbl KUIEHHUS PacTBOpPa, OCMOC.
OcmoTHueckoe napieHue: 3akoH Bant-I'ogoda.

['uaponus cosneil. DIeKTPONPOBOJHOCTh PACTBOPOB JICKTPOJUTOB M TKaHeW opranusma. KommmraruBHbie
CBOMCTBA pPACTBOPOB JJIEKTPOIUTOB M HEIIEKTPOJUTOB. OJEMEHTbl TEOPHUH PpPACTBOPOB CHIIBHBIX
AMEeKTPOoUTOB Jlebas- XtoKkers.

OCMONATIBHOCTh U OCMOJISIPHOCTh OMOJIOTMYECKHX JKUAKOCTEH M nep(y3HOHHBIX pacTBOpOB. Poib ocMoca
B OMOJIOTMYECKUX CUCTEMAX.

[Tporonutnueckue peakuuu. Monuzamus cinaOblX KHUCIOT M OcHOBaHWM. KoHcTaHTa KHCIOTHOCTH U
OCHOBHOCTH. CBSI3b MEXIY KOHCTAHTOM KHCJIOTHOCTM U KOHCTAHTOM OCHOBHOCTHM B COMNPSIKEHHOM
MPOTOJIUTHUYECKOW mape. KOHKypeHIMs 3a MPOTOH: M30JIMPOBAHHOE M COBMEILEHHOE IMPOTOIUTHYECKHE
paBHOBecusi. O0Ias KOHCTAaHTa COBMEILIEHHOTO MPOTOIUTUYECKOro paBHOBecHs. [ uaponus coneil. CreneHp
Y KOHCTaHTa ruaponusa. AMdonutel. MU303mekrpudeckas Touka.

Bydepnoe neiictBue - OCHOBHOW MEXaHHM3M HPOTOJUTHYECKOTO TIOMEOCTa3a OpraHu3ma. MexaHusMm
neiictBusi  Oydepupix cucteM. 3oHa OydepHoro geiictBuss u OydepHas emxoctb. Pacuer pH
IIPOTOJIUTHYECKUX CUCTEM.

Bydepnbie cuctembl kpoBu: THapokapOoHaTHas1, ¢ocdarHasi, reMorIoOnHOBas1, MpoTerHoBas. [loHsTHEe O
KHCJIIOTHO-OCHOBHOM COCTOSIHUM OpraHm3Ma. [IpiMeHeHue peakiuu HeWTpaiu3aiuu B (apMaKoTeparuu:
JICKApCTBCHHBIC CPEIICTBA C KHCJIOTHBIMH M OCHOBHBIMH CBOMCTBaMHU (THAPOKApOOHAT HATPHSI, OKCHIl U
TIEPOKCH/]T MarHHsI, TPUCAMUH U JIP.).

['ereporeHHbIE peakiui B pacTBOPax AIEKTPOIUTOB.

Jlexnms-Buzyanuzanust 2. AJCOpOIMOHHBIE PaBHOBECHS W MPOIECCHl HAa MOABIKHBIX T'paHUIAX paszena
¢a3. IToBepxHocTHas sHeprus [mOOca M MOBEpPXHOCTHOE HaTsDKeHHME. AzcopOuus. YpaBHenue [mb0Oca.
IIoBEpXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTHBHBIE BelllecTBAa. lI3MeHeHHMe MOBEPXHOCTHOMU
aKTUBHOCTH B TOMOJIOrMYecKuX psjax (mpasuio Tpayoe). M3orepma ancopOrun. OpueHTaus MOJIEKyN B
MOBEPXHOCTHOM CJIO€ U CTPYKTypa 6uomMeMOpaH.

AnCOpOIIMOHHBIE PABHOBECHs] HAa HEMOABIDKHBIX TIpaHuIax pasnena (as. dusmueckas anacopOUus H
xeMocopOrus. AcopOIyst Tra30B Ha TBEPABIX Tenax. AncopOuus u3 pacTBOpoB. YpaBHeHue JleHrmropa.
3aBHCHMOCTh BEJIMYMHBI aJCOPOLMU OT Pa3Nu4HbIX (akTopoB. IIpaBuino BBIpaBHUBAHHS MOJISPHOCTEH.
W3buparenbHas ancopOuus. 3HaueHWe  aJCOpPOIMOHHBIX  TMPOLECCOB AN JKU3HEACSTEIbHOCTH.
OU3NKO-XMMUYECKUE OCHOBBI aJICOPOLIMOHHOM Tepamuy, TreMOoCOpOLWHU, TNPUMEHEHUs B MEIHUIIMHE
HMOHMTOB.

Knaccudukanus aucnepcHsix cucreM. Knaccudukaiys IUCHIEPCHBIX CUCTEM IO CTENEHU JUCIEPCHOCTH;
10 arperaTHOMYy COCTOSIHUIO (ha3; O CHIIE MEKMOJIEKYIIIPHOTO B3aUMOEHCTBHSI MKy TUCIIEPCHOM (a3oi
U TUCTIEpCUOHHOM cpenoi. [Ipupona KomionIHOTro COCTOSHMS.

ITonyyenue u CBOMCTBA  AMCIIEPCHBIX CHUCTEM. MoueKylapHO-KHUHETUYECKUE CBOMCTBA
KOJJIOMTHO-AUCTIEPCHBIX cUCTeM. ONTHYECKHE CBOMCTBA. DJIEKTPOKMHETHYECKHE cBoWcTBa. CTpoeHue
JBOMHOIO 3JIEKTPUUYECKOTO CJI0S. DNEKTPOKMHETUYECKUN MOTEHIMAI U €ro 3aBUCUMOCTb OT Pa3JIMYHBIX
(baxTopoB.

YeroitunBocTh aucnepcHelx cucteM. Koarymsmus. Ilopor koarynasuuum M €ro ONpEAesIeHUE, MPaBUIIO
ynbue-I'apau, siBnenue npuBbikaHus. BzanMuas xoaryssiuus. Komnonanas 3ammra ¥ nenTu3amnus.
Komnounnsie [TAB; O6uonorunueckun BaxHble koutouanbie [TAB (Mbplia, neTepreHThl, KEeTIHbIE KHCIOTHI).
JIunocomst.

JlaboparopHbie padoThbI.

O3nakoMuTeabHast JjaboparopHasi padora Ne 1: Texuuka 0e3onacHoctu, «HaBbiku padoThI ¢
XHMHYECKOH Mmocyn10i»

PeakTuBbl M 000py10BaHUE: NMPOOMPKHU, KOJObI, MUNETKH, HUJIMHAPbI, BOPOHKH, YHUBEPCAJIbHbIE
IITATUBBI, LINATEJIH, MeEpPHble KOJObI, OOpeTKH, BOASIHbIE OaHM, JAep:xkaresb JIs HNPOOHPOK,
CIIUPTOBKH, CIUYKH, (PUJIBTPOBAJIbHAA OymMara, CTaKaH co0 B3MYUYeHHOI1 )KuaKocTh10, 0,1H p-p NaOH,
0,11 p-p CH3COOH.

OnpiT 1. U3Mepenne 00beMa KUIKOCTH MUNETKOM



Jlnisi HarOTHEHUsT HYDKHUM KOHEIl MUMETKHU OIyCKAaloT B XHJKOCTh A0 JAHA cocyaa. C MOMOUIbIO TpyIIn
HaOWPAIOT KHUIKOCTh, CJels, YTOObl KOHYMK IMUIETKH BCE BpEeMs HAXOAMJICS B KUAKOCTU. JKHIKOCTH
HAOWpaIT Tak, 4TOObl OHA MOMHSJIACh HA 2-3 CM BBIIIE METKH, 3aTE€M OBICTPO 3aKPBIBAIOT BEpPXHEE
OTBEPCTHE YKAa3aTeJIbHBIM TMajblleM, NPUICPKHBAaS B TO KE BpeMs MUIETKY OOJBIIMM H CpPEIHUM
nanblaMu. 3aTeM OCNa0NsAIOT HaXHM YKa3aTeJIbHOTO Mallblla, B PE3yJbTaTe Yero >XKUAKOCTh MEICHHO
BBITEKAET W3 IHIIETKH; KaK TOJIIBKO HIDKHHA MEHHCK >KHUAKOCTH OIyCTUTCS IO METKH, MHaJiel] CHOBa
nprwxuMaroT. Eciin Ha KOHIIe MUIETKH OCTaeTCs KaIlis, €€ CIeAyeT OCTOPOXKHO yAaluTh. BBens nuneTky B
cocyll, B KOTOPBIH HY>KHO IEPEHECTH KUIKOCTb, OTHUMAIOT yKa3aTeIbHBIN Majell U JatoT KUIAKOCTH CTEUb
no cTeHke cocyna. llocie TOro Kak J>KHAKOCTb CTEYET, MHIIETKY JepKaT eIle HECKOJIbKO CEKyHI
MIPUCIIOHEHHOM K CTEHKE COCY/a, CJIerKa MOBOpaunBasi ee. BbIyBaTh )KUIKOCTh U3 MUTMIETKU HE CIEYET, TaK
KaK IIUIIETKA OTTPaJyHpOBaHa C y4ETOM OCTABILIEHCS B HEU KaIlIu.

Ilepen TeM, Kak Ha4aTh HAMOJHATH MUIETKY, HEOOXOAUMO ONPENENIUTh LEHY JesieHus (00beM KHIKOCTH
MEXY ABYMsI COCETHUMHU JCIICHUSIMH).

OnpIT 2. PUabTpOBaHUE

[TpocToii (uUIBTp TOTOBAT U3 KBAaAPAaTHOTO Kycka (UIBTpOBaNbHOM Oymaru, meperudas ero JBask[bl:
CHaYaja 1o OJHOM, a 3aTeM IO JPYro MyHKTUPHOH JuHUH. OOpa3oBaBIIMIiCS Majblii KBaapar oOpe3aroT
HOXXHMLIAMHU T10 JTyTe ¢ TAKUM PacyeToM, YTOOBI TOTOBBIN (MIBTP ObUT Ha 3-4 MM MEHbILIE BOPOHKHU.

[TpuroroBneHHbIH GUIBTP Pa3BEPTHIBAIOT B KOHYC W MOMEMIAIOT €r0 B BOPOHKY TaK, YTOOBI OH IIJIOTHO
Mpujieraj K CTEHKaM BOPOHKHU. 3aTeM MOJCTABJISIOT MO/ BOPOHKY CTaKaH, HAJIMBAIOT B BOPOHKY HEMHOTO
JUCTUIMPOBAHHOW BOJIBI M AAIOT €1 CTEUb

[Ipu dunsTpoBaHWU, HE B3MY4YHBAs OCAAKa, CIMBAIOT JKUIKOCTh MO CTEKJISHHOW Tmanodyke Ha (GuisTp. B
CTaKaH C OCAJKOM BJIMBAIOT HEOOJBIIOE KOJIUYECTBO YHCTOTO PACTBOPUTEIS, IEPEMEITUBAIOT C OCAJKOM U
CHOBA OCTOPOXKHO CJIMBAIOT YKUJKOCTH IO MaJIouKe Ha GuibTp. Takas omepanusi Ha3bIBa€TCs JCKaHTAIUCH.
[Tocne HECKONMBKUX JIEKaHTALMKN MOCIEAHIO MOPIIMI0 PACTBOPUTEIISI IEPEMELIUBAIOT C OCATKOM U CIMBAIOT
o majouke Ha ¢uiasTp. Korga Bes KMIKOCTh CTEUET, MPOMBIBAIOT OCAJ0K Ha (pribTpe 2-3 paza YUCTHIM
pacTBOPUTEIIEM.

Ecnmu uenpio (GuIbTpOBaHUS SBISETCS TOMYYEHUE JKUIKOCTH, OCBOOOKICHHOW OT MEXaHUYECKUX
npuUMecei, TO MPUMEHSIOT CKJIaAYaThii (QUIIbTp.

JlJis ero W3roToBIIEHUSI MPOCTON (MIIBTP PACKPHIBAIOT M CKIIAABIBAIOT MO Paguycy TO B OJHY, TO B APYTYIO
CTOPOHY TaK, YTOOBI MOTyYHIach TApPMOHHUKA, KOTOPYIO PACTIPABIISIIOT U BCTABJISIOT B BOPOHKY.

[Ipn QunpTpoBaHUM CIAMBAIOT B3MYUYEHHYIO JKUIKOCTH BMECTE C OCAIKOM IO CTEKISIHHOM Majlouke Ha
GbunsTp.
OnbiT 3. TuTpOBaHME

TutrpoBanme - 310 cocod onpeneleHUs1 KOHIEHTPANMH KHCJI0THI HJIH OCHOBAaHHUS B PacTBOpeE, MyTeM
H3MepeHnst 00beMa THTPAHTA (OCHOBAHMS WJIM KHCJIOTHI € 321aHHOI KOHLIeHTpanuei) Heo0X0AuMoro
JJIS IIOJTHOM HEHTpaJIM3alii HMEILIEerocs peareHra.



TuTpoBaHue MPOU3BOIAT C TOMOIIBIO OIOPETKH, 3aIIOTHEHHON TUTPAHTOM JI0 HYJEBOWH OTMETKH. THUTpPOBaTh
HauWHasl OT JIPYTHMX OTMETOK HE PEKOMEHAYETCs, TaK KaK IIKayiia OIOPETKH MOXKET OBITh HEPABHOMEPHOM.
3amonHeHne OIOPETOK PabouyuM PacTBOPOM MPOM3BOMAT Yepe3 BOPOHKY WM C MOMOIIBIO CHEIHATBLHBIX
MPUCTIOCOOICHMIA, eclu OropeTka IMoilyaBToMarndeckas. KOHEUHYI0 TOYKYy THUTPOBAHHS OIPEISISIIOT
WHAUKATOPOM WU (U3UKO-XUMUYECKUMHU MeTofaMu (TI0 AJIEKTPOMPOBOJHOCTH, CBETOIMPOITYCKAHUIO,
MOTEHIIMATY WHINKATOPHOTO 3JeKTpona U T. A.). [lo KoiaudecTBy MOIIENNIEr0o Ha TUTPOBAHUE pabOvero
pacTBOpa pacCUUTHIBAIOT PE3yJIbTaThl AaHAJIN3A.

[Ipu TuTpOBaHMM CllEAyET MPUACPKUBATHCA CAEAYIOIMIMUX TPaBUII:

1) CHauana Hy>XHO 3alIOJTHUTh OIOPETKY BBIIIE€ HYJIEBOTO JEJICHHS, a 3aT€M MEJIEHHO CITyCKaTh XKHAKOCTh
710 HYJIEBOTO AeNIeHUs, YTOOBI YIAIUTh U3 PE3NHOBON TPYOKH WM U3 KpaHa BO3IYyX.

2) HamonusTh 010peTKy KMJIKOCTBIO CIIEAYET Yepe3 BOPOHKY M TaK, YTOOBI KUAKOCTh CTEKajia MO0 CTeHAM
OIOpETKHU.

3) bropeTka g0KHA HAXOAUTHCSI B CTPOTO BEPTUKAIBHOM TOJIOKEHUH.

4) Ilpu oTcuere AeNeHU 11a3 TOJKEH HaXOAUTHCS Ha OJHOM JIMHUU ¢ MEHHUCKOM.

5) BrutnBaHme )XHAKOCTH CIEAYET MPOBOIUTH C OMHOM U TOH e CKOpOCThIo. [Tocie Toro kak 3akphIT KpaH,
HEOOXOMMO TMOJOXKAAaTh OJHY-IBE MHUHYTHI, YTOOBI JKUAKOCTH B OIOpETKE MpHUHSIA HOpMalIbHOE
MTOJIOXKEHHE, MTOCIIE YEr0 MOXKHO MPOU3BOAUTH OTCUET JIEJICHUN.

6) TutrpoBaHWe HE PEKOMEHAYETCS BECTH C MaJbIMH KOJMYECTBAMHM, TaK KAaK BKpaBIIAsCS OIIMOKA
3HAYUTEIBHO BO3PACTET MPU MOJCUETAX.

7) Tlocnme TUTpOBaHHS KHUAKOCTh W3 OIOPETKH BBUIMBAIOT, OIOPETKY MPOMBIBAIOT M CIIOJACKHUBAIOT
JUCTUJIMPOBAHHOW BOJOM.

JlabopaTopHas padora Ne2 «I[IpuroroB/jieHue pacTBOPa 3aJaHHOI KOHIEHTPALUN

PeakTuBbl u obopynosanue: 1M pacrsop CH3COOH; 0,1M pacreop NaOH; nucruiimpoBaHHasi
BO/1a; pacTBOp ¢eHoJPTaIenHA; OIOPEeTKAa; BOPOHKA; NMUIIETKA HA S5 Mu1; mumeTka Ha 10 mui; rpyma;
MepHas K0/10a Ha 50 mur; 2 cTakaHa; 3 KOJIObI 11l THATPOBAHUSA; IHJIMH/P.

Omnpbit 1. IIpuroroBjieHne pacTBOPa YKCYCHOM KHCJI0THI 32IaHHONH KOHLIEHTPAIIUH.

Paccuntanu o6pem 1M pacTBOpa yKCYCHOW KHCJIOTBI, HEOOXOMUMBIN T puroToBieHust S0 M1 pacTBOpa
3aJaHHON KOHIEHTPALINH.

B3snu numnetkoit 00bEMOM 5 M1 paccurTaHHBIM 00beM 1M pacTBOpa KHCIIOTHI, TIEPEHECTH €T0 B MEPHYIO
KOJIOy U TOBENU 00bEeM IO METKU JUCTUIUTMPOBAHHOMN BOJOW. PacTBOp mepemMeriaiy U BBUTWIN B CTAKaH.
[Tumetkoit w3 crakaHa oroOpanu 10 MJ NMPUTOTOBICEHHOTO pacTBOpa M TEPEHECTH €ro B KOOy is
tutpoBanus. JlobaBwim 2-3 kammm ¢enondranenna. Takum o0pa3oM 3amoMHWIA TPU KOJOBI IS
TUTPOBAHUS.

bropetky 3anonnmiu 0,1 M pacTBOpoM ruapoKcuia HaTpHsL.

3aroyHeHHOCTh OIOPETKU U MUIIETKH ONPEEIISIIN 10 HUKHEMY MEHHCKY.

B3simn konOy ¢ mpUTrOTOBIEHHBIM PACTBOPOM KHCIIOTHI M MHIMKATOpa U MO KarUIsM OOaBISUTH MIENIOUb U3
OIOpETKH, 70 TOSIBIICHUS] PO30BOM OKPACKHU PacTBOPA.

OTTUTpOBaJIM PACTBOPBI KUCIOTHl (PACTBOP CUMTAETCS OTTUTPOBAHHBIM, €CIIM IIPHU J00aBieHuu | kxarum
LIEJIOYH OKpacka pacTBOpa He McUe3aeT B TeueHue | MUHYTHI).

JlaHHbIE TUTPOBAHUS 3aHECTU B TAOIUILY

JlaGoparopHasi padora Ne 3 «CBoiicTBa OyepHBIX paCTBOPOB».

Peaktussl u o6opynosanue: 0,1 M u 0,01 M conssnas xkuciaora; 0,1 M pacTBOpbl YKCYCHOIl KHCJIOTHI,
THAPOKCH/IA HATPHsl, aleTara HaTpusi; pacTBop xJopuaa Harpusa 0,9 %; pacTtBop jJakmouaa B
ITaHoJIe; HA0op NPOOUPOK B IITATHBE; MUMETKN eMKOCTHIO 1 MJI; KaneJbHHUIbI ¢ PACTBOPAMM.

Onpit 1. Ilpurorosiienue 0ygepHbIX pACTBOPOB ¢ Pa3JiMYHbIM 3Ha4YeHnem pH.

1.1. Paccuutanu o0beMBbl UCXOIHBIX PACTBOPOB sl IPUTOTOBJIECHUS Oy(hepHbIX cMeceir o0bemoM 10 mi ¢
cootHomenreM konneHTparuii CH3COONa u CH3COOH: B npoGupke Ne 1 - 1:9, B npoOupke Ne 2 - 1:1, B
npobupke Ne 3 - 9:1.

1.2. OO6beMBbI pPacTBOPOB YKCYCHOW KHCJOTBI M aleTaTa HAaTpUs OTMEPUIM B MPOOUPKH C TOMOIIBIO
MUTNETKU; COAEPKUMOE MPOOUPOK TIIATEIHHO NEPEMELIAH.
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1.3. IIpuroroBuinu cepuro Oy(hepHbIX paCTBOPOB C TEM K€ COOTHOLICHHEM KOHIEHTPAIMKA COM M KUCIIOTHI,
HO C MEHbIIEH CyMMapHOW KOHIEHTpalueld KOMIOHEHTOB. J[is 3Toro mumerkoid oroOpamu mo 1 mi
MIPUTOTOBIIEHHBIX paHEE PACTBOPOB U K KAXKIOMY J00ABWINA 8 MIJI JUCTHIUTMPOBAHHON BOAbl. ComepKumoe
nepememanu (B mpobupkax Ne 1 m 4, No 2 u 5, No 3 u 6 HaxXomsaTCs pPacTBOPHI C OJUHAKOBHIM
COOTHOIIICHHEM KOHIIEHTPALUKA COJIM M KHUCJIOTBHI, HO pPAacTBOpbl B mpobupkax Ne 4 - 6 sBISIOTCSA
pa30aBICHHBIMU IO CPABHEHUIO C TAKOBBIMH B Iipodupkax Ne 1 - 3.)
1.4. Bo Bce mpoOupku 100aBWIM 1O 2 KarsId pacTBOpa JIAKMOMJIA, COACPKUMOE MPOOUPOK MepeMeIaiu.
Ha 6enom ¢hone cpaBHUIM OKPACKy pacTBOPOB.
1.5. Pe3ynbraTsl HAOMIOIEHUN U PACUETOB BHECIU B TAOJIHILY:
OmnbIT 2. U3yueHne BJIAUAHUS HEOOJBIINX KOJTUYECTB CHIBHBIX KHCJIOT U OCHOBAHMII HA MOKAa3aTelb
pH OydepHoro pacTBopa.
2.1. B mpob6upkax Ne 1, 2 mpurorounu no 10 mia OydepHOro pacTBopa ¢ COOTHOIIEHHEM KOHLIEHTPAIHA
arieTara HaTpusi U YKCYCHOUM KHCJOTHI 2:3, MPeIBapUTEIILHO PACCUUTAHHBIE 00bEMBI PACTBOPOB OTMEPHIIH C
IIOMOIIbIO MUIIETOK.
2.2. B mpo6upku Ne 3 u 4 orobpanu nunerkoit o 10 mn ¢usnonoruueckoro pactsopa (0,9 % pactBopa
XJIOpHUIa HaTpus).
2.3. Ko BceM pacTBOpaMm [00aBMIM TIO 5 Kameiab pacTBOpa JaKMOWIA W COISPKHUMOE TMPOOMPOK
MepeMeIaii.
2.4. B npobupku Nel u 3 mo6aBunm mo 5 xanenb 0,1 M pactBopa ruapokcuaa Hatpus, B Ne 2 u 4 - o 5
kanenb 0,1 M consiHol kuCoThl. Bee pacTBOPHI epemeniaiy.
Pesynbrarer HaOMrONEHNI BHECTH B TAOIHUITY
Jlaboparopnasi pabora Ned «Onpenesienne nopora koaryiassuuu 30015 Fe(OH)3».
PeakTnBbl M 000pyiOBaHMe: TMCTH/LIMPOBaHHAas BoAa; 2 %-Hblil pactBop FeCl3; 0,01 H pacTrBop
K2S04, KCl, K3[Fe(CN)6], BaCl2, AICI3; crakan Ha 200 mui; 10 mpoHyMepOBaHHBIX NMPOOMPOK;
MepPHbIA HUIMHAP HA 10 MJI; JIEKTPOIJINTKA.
OmnbIT 1. OnpenesneHne NOpora KoaryJsiiiu cyJib(aToM KaJius.
100 M1 IUCTHIUTMPOBAHHOM BOJBI HArpesid 10 KUMNEHUs. B Kumsmniyro Bogy 1o Kamisim gobasunu 10 mut 2
%-noro pactBopa FeC13. ITomy4danu KoIIOUIHBINA paCTBOP HUHTEHCUBHOIO KPACHO-KOPUYHEBOTO IIBETA.
[Tomyuennusnii ruapo3ons Fe(OH)3 pasznunmm mo 10 M B msaTh NMPOHYMEpPOBAaHHBIX MpoOUpok. B 1-10
npoOupKy mpuiwin npu nmomornu nurnetku 1,0 M 0,011 pactBopa K2SO4 - snexrponura - koarynsHara. B
KaXAYyI0 TOCIeAyIoUy0 MpoOoupky npuiuBaiu Ha 0,5 mul 3iekTponurta Ooblie, 4eM B IMPEAbIAyIIyIO,
npuyeM mocie no0aBiIeHHs] pacTBOpa COJMM MPOOMPKY BCTPSIXHUBAIU A0 PAaBHOMEPHOIO NMEpEeMELINBaHUS
cmecu. [Ipubapnsisi 37eKTponut, HAOMIOAANIH, OT KAKOTO KOJMYECTBA KOArylsHTa MOSBUTCA YCTOMYMBOE
MIOMYTHEHHE U Yepe3 HEKOTOPOe BpeMs - Koaryisauus. MUHUMaIbHBIA 00beM 3JIEKTPOIUTa OyAeT OPOroM
koarymsiiuu CHK A7 JAaHHOTO 307151 B YCJIOBHSIX OMbITa. PaccunTanu mopor Koarysisiu.
OnpIT 2. OnpenesieHue JIEKTPOJIUTA ¢ HAMOOJIbIIEH KOAryJIupyomeid cCrnocoOHOCTHIO.
B 5 mpo6upok Hamumu no 10 mu 301 Fe(OH)3 u B kaxayto 1o6aBmin o 3mMi1 pacTBOPOB JIEKTPOIUTOB
(KCl, K2504, K3[Fe(CN)6], BaCl2, AICI3). Yepez 20 — 30 muHYT mocie J00aBICHUS SIEKTPOIUTOB
COZIEP’)KUMOE MTPOOMPOK paccMaTpUBAIOT U OTMEUAIOT T€ MPOOMPKH, TI€ MPOU30IUIA SBHAS KOAryJsLus.
Pesynprarel HaOmrOneHMH 3anucanu B Tabnuiy. Hanwmuue wim OTCYTCTBHE KOATYISIIUU OTMETHIIM 3HAKOM
«t» WA «-»
TecTupoBaHHe/KOHTPOJILHBIN Cpes.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Caenarh KOHCHEKT TEOPETUYECKOTO Marepuraia ¢ UCIOJIb30BaHUEM MaTepuaa JCKIUN U APyTux
JUTEPATyPHBIX UICTOYHUKOB, a TAK K€ HUHTEPHET —PECYpPCOB.
2. Pemmuts 3amaun (cm. CZ1O Moodle):
1. YcranoBure, kakuM siBisieTcst ipu 37 °C pacTBop XJiopujia Kajus (TUIIO-, TUTIEP- WIM H30TOHUYECKHUM) C
MoJsipHOM KoHIeHTparueid paBHor 0,01 momnb/n (n3oToHMUeckuid kodddumueHT 1,96), Mo OTHOIICHUIO K
1a3mMe KpOoBH.
2. [Ipu uccnenoBaHUM JTAKTATACTUAPOTEHA3BI B MOJIMAKPUIIAMHTHOM Telie UCTIONB3YI0T (hochaTHsii Oydep ¢
pH = 7,4. B xakoM COOTHOIIEHUH HY>KHO CMEILIaTh pacTBOp ruiapodocdara Harpus U auruapodocdara
Kaius ¢ KoHeHTpauuei 0,1 Moib/1 Kaxbpli, YTOOBI MOTyYnTh Takol OydepHbIil pacTBOp.

11



12
3. B mequnune npumenstor 10% pactBop xnopuzaa kaneius. BozmoxHo a1 ucnonb3osanue 0,2 H pacTBopa
xsopucroro kKaibuus (p = 1,0316 r/mut) 11st BHyTpUBEHHOTO BBEICHHS?
4. Paccuuraiite BennuuHy aacopoumu ¢enona npu 20 0C, ecnu koHuentpauus msmensiercs ¢ 0,0625
monw/1 10 0,0156 momnw/1, a moBepxHOCcTHOE HaTshkeHue ¢ 43,3 -10-3H/m go 53,2-10-3H/m.
5. IIpoTuBOMOHaMH 30515 Cy/Ib(HIa 30J0Ta OKA3aIUCh MOHBI HaTpHsl. Hanummre cxemy cTpOeHHs] MULIEIUTBI
3TOTO 30151, €CJIM OH 00pa30BaH XJIOPUIOM 30JI0TA U CYAb(PHUIOM HATPHSL.
3. IToAroTOBUTHCS K HAIIMCAHUIO TECTA / KOHTPOJIBHOTO Cpe3a.
4. TloAroTOBUTHCS K BBHITIOJHEHHUIO TAOOPATOPHBIX PabOT.

Tema 3. XuMusi 3JIeMEHTOB: KOMILJIEKCHbIE COCIMHEHUS )KUBOT0 OPraHM3Ma; peakumu, JeKaluue B
OCHOBe 00pa30BaHMs HEOPraHNYECKOIr0 BellleCTBA KOCTHON TKAHM; MeXaHU3M (PYHKIIHOHMPOBAHUA
Kaabuuii-pocparHoro Oydepa; ssipjaeHue nusomoppusma; Kiaaccupukanusa U Kparkas
XapaKTepPUCTHKA CTOMATOJI0TMYECKHX IIeMEHTOB; OCHOBHbIE MPEICTABJIEHHUSI 0 CTOMATOJI0THYECKHX
noJuMepax
(OIIK-8)

Jlekumus.
Knaccuueckass nekuus. IloHsThe OMOTreHHOCTH XHMHUYECKHX 53JI€MEHTOB. OCHOBHBIE KOMILIEKCHBIE
COCTMHEHHMS )KMBOTO OpraHu3Ma (reM, IiaHoKoOaIaMuH, XJI0pohus).
Xumu3M miporiecca GopMUpOBaHUS KOCTHOM TKaHU B OcTeoOiacTax M (HaKTOPhI CIIOCOOCTBYIOITUE ITOMY.
XWMHYECKUHA COCTaB JEHTHHA W 5SManud 3yOoB. Pa3pyineHue KOCTHOW TKaHM B OCTEOKJIACTax M
criocoOcCTByIoLIMe 3TOMY (QakTophl. Paspyiienne 3yOHOHN sMalld MpU HAPYHIEHUHU KUCJIOTHO-IIEIOYHOTO U
reTepOreHHOro paBHOBECHM B moyiocTH pra. [laTonormueckue rereporeHHble MPOLECChl B OpraHU3ME U
oOpa3oBaHME€ KOHKPEMEHTOB: OKcajaroB, yparoB, (ocdaroB (momarpa, xKeirdekamMeHHas OOJe3Hb,
KaJIbIIMHO3 COCYIOB), Kak pe3yibTaT HapylIeHUsI TE€TePOreHHOr0 pPaBHOBECHS, PEKOMEHIALUU s
yCTpaHEHUsI 3TUX HApyIIeHHWH, uX oOocHOBaHue. BnumsHue comepkanus Ca2+ B mia3mMe Ha MpoIece
occupuKanii B HOpME W Tpu martojorud. OCHOBHBIE PETYISATOPHI Kanbluii-pocdarHoro obMeHa B
opraHu3Me desoBeka (BUTaMuH [, maparropMoH). 3amelieHre HWOHOB B ruapokcuadocdare Kamblus,
ocHoBaHHoe Ha wm3omoppusme ( wmonel Sr, Be, Cd, ¢ropun - WOHB) W BIHSHHE Ha
CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA TBEPbIX TKaHeH. [ToHsTHE n3oMOpdu3Ma.
[TonsTrie cromarojorudeckoro IemMeHta. Kiaccupukanus © KpaTKas XapaKTEPUCTHUKA KIIACCOB.
HCOpI‘aHI/I‘-IGCKI/Ie IIEMCHTHI. COCTaB, Ha3HAUYEeHUE W CBOMCTBA HCOPTaHUYCCKUX LCMCHTOB. OCHOBHEBIE
npefcTaBieHuss O TnoiuMepax. Peakumm o0pa3oBaHMsT WIM CHHTE3a TIOJIMMEPOB - PEAKIUU
MOJIMKOHJEHCAlMM U pajuKaibHON mnonuMmepusauuu. [lonstue ocratouHoro MoHomepa. CTpykTypa H
CBOKCTBA MOJIUMEPOB.
OTBETUTH YCTHO Ha BOIIPOCHI:

1. Peaknuu, mnexamue B OCHOBE 0Opa3oBaHMs HEOPTAaHMYECKOTO BEIIECTBA KOCTHOW TKaHU
ruapokcudocdara KaabIusl.

. Mexaan3m (GyHKIMOHUPOBaHUS Kaibluii-hocdarroro Oydepa.
. Uzomopdusm.

. Kakune coennHeHns Ha3bIBAIOTCSI KOMILICKCHBIMH.

. [Ipottecc hopMupoBaHust KOCTHON TKaHHU B OcTeo0IacTax.

2
3
4
5
6. Kimaccudukanusi cToMaTooru4ecKux 1eMeHTOB.
7. [laTonoruueckue reTeporeHHbIE MPOIECCHI B OpraHU3Me H 00pa3oBaHUE KOHKPEMEHTOB.
8. OCHOBHBIE PETYIATOPHI KalbIui-hocharHoro oOMeHa B OpraHu3Me 4eI0BeKa.
9. OCHOBHBIE KOMILIEKCHBIE COETMHEHHUS )KMBOTO OpraHu3Ma.
10. ITonsgTHE OMOreHHOCTH XUMHYECKUX DJICMEHTOB.
JlaboparopHbie padoThbI.
He npenycmotpeHo.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. Cnenarb KOHCIIEKT TEOPETHUECKOTO MaTepuasa ¢ UCIOIb30BaHUEM MaTepHaa JEKIUH U ApyTrux
JUTEPATYPHBIX HCTOYHUKOB, a TaK K€ HHTEPHET —PECYPCOB.
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2. TloarotoBuTh MOKJIAABI IO TEMaM, MPEAJOKCHHBIM MpenojaBareeM (CTYIEHT TaK € MOXKET
MPEJIOKUTH CBOIO TEMY).

Tema 4. Ilou-, rerepopyHKIIHOHAIbHE cOeqUHeHUs. BHo/IorHYeckH aKTHBHbBIE
BBICOKOMOJIEKYJISIDHbIC BellleCTBA (CTPOeHHue, CBOMCTBA, ydacTHe B (PYHKIIMOHUPOBAHUE KUBBIX
CHUCTEM)

(OIIK-8)

Jlexknus.
Jlexums-Buzyanuzanust 1. [lomu- ¥ reTepoyHKIMOHAIBHOCTh KaK OIWH M3 XapaKTEPHBIX IPHU3HAKOB
OpraHn4CCKUux COGHHHGHHﬁ, YYaCTBYIOIIUX B MMpOHCCCax JKXUSHCACATCIbHOCTU U UCIIOJIB3YCMbBIX B Ka4YCCTBC
JICKAPCTBCHHLBIX BCIICCTB. OCo0EHHOCTH XHUMHYECKOTO INOBCACHUA IIOJIHN- H FeTepoq)YHKHHOHaHBHBIX
COEIMHEHUI: KUCIIOTHO-OCHOBHBIE CBOMCTBA (aM(ONUTHI), IUKIN3ALUSA U XenatooOpa3oBaHue. Bzaumuoe
BIIMSHUE (PYHKIIMOHAIBHBIX TPYIII.
Jlexuus-suzyanuzanus 2. [lentuast u Oenku. buonornuecku BaXHbIE peakuuu [ |-aMHUHOKUCIIOT.

KucnotHelii 1 1mEn04YHONW THUAPOIU3 MENTUAOB. YCTAHOBJIECHHWE AMHHOKHUCIOTHOTO COCTaBa C IMOMOUIBIO
COBPEMEHHBIX (DU3UKO-XUMUYECKUX MeTonoB. Kanbluii-cBa3biBatonue O€IKd JOEHTHHA U SMaJH.
M3MeHeHne aMMHOKHCIIOTHOTO COCTaBa KoJlareHa JeHTHHA MIPH SBOJIIOLUY 3yOHOTO 3a4aTka B IMOCTOSIHHBIH
3y0.
Jlexnms-Busyanu3anus 3. YoieBoasl. ['omononucaxapuasl: (aMuao3a, aMWJIONEKTHH, TIIMKOTEH, JEKCTPaH,
uemonosa). [lekrunbl. MOHOKapOOKCHIIIIEIIII0I03a, MOJUAKPUIILIEIUTION03a — OCHOBA Fe€MOCTAaTHYECKUX
MEPEBA30YHBIX MAaTEPHUAIIOB.
['erepomonucaxapuapl: THATYPOHOBAS KUCIOTA, XOHAPOUTHHCYIb(daTel. [emapun. [loHATHE O CMENMIaHHBIX
ouononumepax (TIMKOMPOTEHUHBI, TTUKOIHUIUILI U JIp.). BIusHue MyKomonucaxapuIoB Ha CTAOUIU3AIUIO
CTPYKTYpBI KOJIJIar€Ha IEHTUHA U IMAJIH.
Hykneunosbie KHUCJIOTBHI. Hyxkneo3zuamono- u normdocdarsr: AMO, AJlD, AT®.
Hyxneosunnukinodocdarsr (LIAMD). Ux ponb Kak MakpO3IpPru4eCKUX COCIUHEHWH W BHYTPHKIECTOYHBIX
OMOpEryIsITOPOB.

JlaboparopHbie padoThbI.
JlabGopaTopHasi padora Ne 5 «M3yueHune cBOMCTB MOHO-, IOJIU- U TeTePOPYyHKIMOHAIbHBIX
COeIMHEHUI».
PeakTuBbl M 000py10BaHME: 3TAHOJ, pacTBOpP 2,4-AUHUTPOGeHnarnaApasuHa, popmaaux, 50 % p-p
aneroHa, 10 %-Hblii pacTBOp rHAPOKCHIA HATPHS, XPOMOBasi cMecb, S %-HbIil pacTBOp cyiabdara
meaun (II), canuumioBasi KMCJI0TA, ANETHJICAJTUIMIOBAs KHCJI0TA, pacTBop xuopuaa xejaesa (IIT),
IVIMLEPHH, IITATHB ¢ NPOOMPKaAMH, CHIUPTOBKA, IPOOMPKOIEPKATE/Ib, CIIMYKH.
OmnbiT 1. KayecTBeHHAasi peaKIMA HA aJIbJernAbl 1 KETOHBI.
B nBe mpoOupku momectwiu 0,5 M1 HachIIIEHHOTO pacTBopa 2,4- MTUHUTPOGEHWITHAPA3UHA, B OTHY
no6asunu 5-10 kanens ¢popmanuna, a B qpyryio — 5...10 xanens 50% p-pa anerona.
OmnbiT 2. OKHC/IeHUE CIUPTOB.
B npo6upky Hanmmam 2-3 M1 XpOMOBOM cCMeCH U J00ABHIIN 10 KaIUIsIM TpH BCTpsixuBaHuu 0,5 MII STHIOBOTO
cnupra.
OmnpIT 3. O0pa3oBaHue XeJaTHOT0 KOMILJIEKCA
B npoGupky nmomectunu 1 miu pactBopa ruzppokcuaa Hatpus. Jl06aBUIM HECKONBKO Karenb 5 %-HOoro
pacTBopa cynbdara MeIu 10 BbIMaaeHus roayooro ocanka. K oOpa3oBaBiieMycsi 0CaaKy THIPOKCHIA MEIH
(IT) mo6aBmu 0,5 M TIHUIIEpUHA.
OnbIT 4. OnipenesieHue (peHOJBLHOT0 (pparMeHTa B MoJIeKYyJie CATUIMI0OBOH KHCJIOTHI
B omxy mpoOupKy NMOMECTHIIM HECKOJBKO KPUCTAJUIMKOB CAIMIIMIOBON KHUCIOTHI, B JPYTYIO TaKO€ XKe
KOJTMYECTBO  AllETHJICATUIIMIOBON KHUCIIOTHI, B KOKAYI0 MpoOupKy modaswiu mo 0,5 M BOIBI, XOPOIIO
BCTpaxHynu. [locne BCTpAXMBaHMS B KaXIylo MpoOHpKy noGaBunu xmopupa kenesa (III), ormermnn
OKpacKy pacTBOpa B KaXKI0W MPOOHpKe, MOCIe Yero Harpelid MpoOHpKY ¢ aleTHIICATUIIIIOBOW KHCIOTOM
710 KUTICHUS.
JlaboparopHas pabora Ne 6 «M3ydueHne peakiuii aMAHOKHUCIIOT U OEITKOBY.



Peaktusbi: 1 %-Hblil pacTBOp IuIUHA, 1 %-Hble PACTBOPHI AMYHOIO OeJIKa M HKeJIaTuHAa; S %o-HbIi
pacteop xJjopuaa xenesa (III), 5 %-ubii pacrBop cyasdpara meau (II), 10 %-HbIii pacTBOp
rugpoxkcuaa Harpusi, 10 %-Hbiii pacTtBop amerara cBuHua (II); KoHHeHTpHMpoBaHHasi a30THAas
KHCJI0Ta, PpacTBOpa HHUHIWJIPMHA B  CHHpPTe, INTAaTHB ¢ MNpPoOOMpPKaMH, CIHPTOBKA,
NpodupKoaepKaTe/b, CIHYKH.

OmnpiT 1. Peakunss aMMHOKHCJIOT ¢ XJa0puaoMm :keqae3a (I1T).

K 1 mn 5 %-Horo pactBopa miuiHa A00aBMIM HECKOJIBKO Karenb 5 %-HOro pacTBopa XJopuia Keesa
(I1T). PacTBOp Harpenu 10 U3MEHEHUS OKPACKH.

OnbiT2. buyperoBasi peaknusi Ha NENTUIHYIO CBSA3b.

B onny npoOupky momectmnn 1 M1 pacTBopa sitMuHOTrO Oenka, B Apyryio — 1 Mi pacTBopa keiaTtuHa. B
KaX1yto MpoOupKy nobaBmin 5 — 6 kamnensb 10 %-Horo BOQHOTO pacTBOpa TMAPOKCHIA HATpus U 1 - 2 Karum
pactBopa cynabdara menu(Il). [IpoOupku BCTpsXHYIH.

OnpiT 3. KcanTonporenHoBasi peakuusi 0eJIKOB.

B onny npoOupky momectmnu 1 Mi1 pacTBopa sIMuHOTO Oenka, B Apyryio — 1 MJ pacTBopa keiatuHa. B
KXyl MpoOUpKY no0aBmin 2 - 3 Kard KOHIIGHTPUPOBAHHOW a30THOW KUCIOTHL. [Ipu BCTpsiXuBaHMU
NpOOUPKU OCTOPOXKHO Harpenu. OTMETHIIN OKpacKy pacTBopa u oOpas3oBaBlierocs ocaaka. Ode npodupku
OXJIQJIWJIM Ha BO3AyXe U OCTOPOKHO moOaBuiau 2-3 kammm 10 %-HOro BOJHOrO pacTBOpa THMIPOKCHAA
HaTpusl.

OmnbiT 4. Peakuus Ha HAJIM4YKMeE CEPYCOEPKAIINX - AMUHOKHCJIOT (peakuus Dous).

B onny mpoOupky momectunu 1 M pacTBopa SSMIHOTO O€ka, B Apyryro — 1 Mi1 pacTBopa xenatuHa. B obe
npobupku nodasunu no 20 kamenb 10 %-HOro pacTBopa TMAPOKCHA HATPUs; MEpeMellald U Harpeiau
KXyl M3 IpoOUpPOK A0 KUNEeHUs B TedeHue 1-2 muH. K momyueHHBIM pacTBOpaM B Kaxayr IPOOUpPKY
no6asuiu 5 kanens 10 %-Horo pactBopa anerara cBuHua (I1) 1 BHOBb MPOKUIISITUITH.

OnpIT 5. HUHruapuHoBasi peakuus

B onny npoOupky momectuinu 1mi pacTBopa ssM4HOTO Oenka, B Apyryio — 1 mi pacTBopa mmuuHa. B 00e
npobupku no6aBum mo 1 mu 1%-ro pacTBopa HUHTHIPHUHA B CIHPTE, P-p DIUIMHA NEepeMelait, a p-p
OenKa rnepeMerIany U Harpesu .

JlaGopatopnas pabota Ne7 «CtpoeHue U CBOMCTBA YIIICBOIOBY.

PeakTuBbl u o0opynoBanue: 1 %-Hble pacTBOpPbI INIIOKO3bI, CaAXapo3bl, JAaKTO3bl, (ppykTO3bI; 10
%-Hble PacTBOPHI THAPOKCHAA HATPHUS M CePHOI KUCJIOTHI; 2 Y%-HbIi pacTBOp cyabdpara mean (II);
peaktuB TosueHca, pacTBop ioga; peaktuB CenuBanoBa(5% p-p pe3opuuna B 13% HCI); 0,5
%-Hblil pacTBOpP KpaxMaJjia, IITATUB ¢ NPOOMPKAMH, CHHPTOBKA, IPOOHPKOAEPIKATEIb, CIMYKH.
OmnbiT 1. MOHO- ¥ AUCaxXapuAbl KAK BOCCTaHOBUTeM (peakuusi Tpommepa).

B npobupky nomectmnu 10 kamens 1 %-Horo pactBopa mimoko3bl, fobaBuiau 1 mu 10 %-Horo pactBopa
rugpokcuaa Harpust U 1 - 2 kamum pactBopa CuSO4. OCTOpOKHO HArpesi Hajll MJIaMEHEM TOpeJIKU Tak,
4TOOBI I'peslach TOJBKO BEPXHSS 4acThb pacTBOpa (HE KUIATHUTH). Takoi ke OIBIT MPOBEIH C PacCTBOPOM
caxapo3bl, a 3aT€M C PACTBOPOM JIAKTO3bl U PACTBOPOM (DPYKTO3bI.

OnpiT 2. KayecTBeHHAs1 peaKkius HA aJbAeruaHyI0 rpynny (peakuus Tosienca)

B npo6upky namumu 3 miu peaktua Tomenca u no6asuwmu 1,5 ma 1 %-Horo pactBopa miroko3sl. [Tpobupky
Harpenu Ha BoAsHOH O6ane mpu temneparype 70 - 80 °C, HaGmonany BbIZEICHHE METANTHUYECKOTO cepedpa
Ha CTEHKax Mpooupku («cepedpsiHoe 3epkanio»). Eciu npoOupka Obli1a HEOCTATOYHO YUCTON HITH BO BpeMs
HarpeBaHus CHJIbHO BCTPSAXHUBANIACh, CEPEOPO BHINAIAET B BUJIE YEPHOTO OCAIKA.

OmnbiT 3. KauecTBeHHasl peaknus Ha KeTorekcosbl (peaknus Ce1uBaHOBa).

B oany mpo6upky nomectunu 10 kanens 1 %-Horo pactBopa ¢pyKTO3bl, B IpYTYI0 — CTOJBKO ke 1 %-Horo
pacTBopa IIIOKO3bI, J00aBmWiIM B 00e npobupku no 1 mu peaktuBa CenuBaHoBa. OCTOPOKHO Harpeiau Haj
IUIAMEHEM TOPEJIKH.

OmnbiT 4. KauecTBeHHAasl peaknys HA KpaxMmaJl.

B npoOupky nomectmnu 5 kxanens 0,5 %-Horo pacTBopa kpaxmaina U 1 Kario pa3z0aBlIeHHOTO pacTBopa
roma. OTMeTHUIIM U3MEHEHHE OKpacku. [IpoOUpKy ¢ pacTBOpPOM HArpesu, a MOTOM OXJIAHIIH.
JlabGopaTopHasi padora Ne§ « HykjieMHOBbI€ KHCJIOTHI M UX CTPYKTYPHbI€ KOMIIOHEHTbD)
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Peaktussl n o6opynosanne: 1 M pactBop ruapokcuaa Harpusi; 10 %-Hblii pacTBop cyiabpara mean
(II); HacplmeHHBIA pacTBOpP MoJmOAara amMMoHusi; 1 M pacTBOpPBI CepHOW M a30THOM KHCJIOT,
IITATHB ¢ NPOOMPKAMH, CIIMPTOBKA, NPOOMpPKOAepKATe/]Ib, CTHYKH.

OmnpiT 1. KayecTBeHHbIE peaKIMU HA KOMIIOHEHTHI HYKJI€ONIPOTENHOB

OmnbiT 1.1. B npodupky nomectunim 0,5 Ma1 ¢puiabTpara ruaposu3aTa HyKJEONpPOTeMHA M IPOBeJH
OMypeTOBYI0 peakIUI0: K THAPOJM3aTy A00aBWwjM paBHblii o0bem 10-% BoaHoro pacrBopa
ruapokcuaa Harpusa u 1...2 kanam 5-% pacrBopa cyabpara meamu (II). [Ipooupky BcTpsiXHyJIM.
OTMeTH/IN H3MEHEeHHEe OKPACKH.

OmnbiT 1.2. B npodupky nomectunim 0,5 ma ¢uasrpara rugponausara, 1o6asuwam 10 kanmear 1M
pacTBopa ruApokcuaa HaTpus u 6 xkaneanb 10 %-Horo pacrBopa cyasdara meau (II). Cogepxumoe
NPoOMPKHN HArpeu 10 KuneHusi. OTMeTH/IM H3MEHEHHEe OKPACKH.

OnpiT 1.3. B npooupky nomectuiu 0,5 M ¢puiabTpara ruipojm3ara, 2 MJ HACBIIIEHHOT0 PacTBoOpa
MoJimOaara aMMOHuA M 1 Mu1 pacTBopa a30THOM KUCIA0THI. CMech mepeMemiajgv M KHOATHIA 3 - 5
MHH. OTMeTH/IH H3MEHEHHEe OKPACKH.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. Cnenarb KOHCIIEKT TEOPETHUECKOTO MaTeprasa ¢ UCIOIb30BaHUEM MaTepHaa JEKIUH U ApyTrux
JUTEPaTyPHBIX HCTOYHUKOB, a TaK K€ HHTEPHET — PECYPCOB.

2. Pemmmuts 3amaum (cm. CI1O Moodle):

1. T'ucToHBI — 3TO OENKH, COAEpKAIIHECs B SApaX JdYKApHOTHUECKHX KIETOK. M303meKTpuyeckas TodKa
TUCTOHOB OY€Hb BbICOKAa — okoyio 10,8. Kakue aMUHOKHUCIOTHBIE OCTaTKU JOJKHBI MPUCYTCTBOBATH B
THUCTOHAX B OTHOCUTENIBHO OOJIBIITUX KOTUYECTBAX ?

2. ONTUYECKU aKTUBHAS aJIbJOTE€KCO3a OKUCIISAETCS KOHIEHTPUPOBAHHON a30THOM KUCJIOTOM /10 ONTHYECKHU
HEAaKTHUBHON JTUKapOOHOBOW KHCIOTHL. Kakas 310 MokeT ObITh ampaorekcosa? [lpuBeaute ypaBHEHUS
peaKuuii.

3. Hemenkwuit xumuk Xpuctuat lllenGeitH HeuassHHO MPOJIMI Ha TIOJI CMECh CEPHOM M a30THOM KUCIOT. OH
MAaIIMHAIEHO BBITEP IMOJI XJIOMYATOOYMaKHBIM (hapTyKOM CBOEH KeHbl. «Kuciora MoxxeT mpoxkedb GapTyk»,
— nopyman IllenGeitn, npononockan GapTyk B BoJe U MOBECHJI CYIIUTh HaJ meukoi. DapTyk Mojucox, HO
3aTeM pasnajcs HeTPOMKHUU B3pHIB | ... (hapTyk ucues. [louemy npousomien B3pbIB?

4. TlocrnenoBaTebHOCTh HYKJICOTHAOB B Hadalle IeHa, XpaHsAmero WHGoOpMaIuio O Oelke WHCYIWHE,
HaumHaetrcs Tak: AAA ALl T LUTT I'TA TALl. Hanumure mocienoBaTeIbHOCTH aMHUHOKHCIOT,
KOTOPOW HauMHAETCs LENb HHCYINHA.

3. [ToaroToBUTHCS K HAMCAHUIO TeCTa / KOHTPOJIBHOTO Cpe3a
4. IToAroTOBUTHCS K BBIIIOJIHEHUIO JJAOOPATOPHBIX PadOT.

Tema 5. buoJsiornyecku aKTHBHbIe HU3KOMOJIEKYJISIDHBbIE BelllecTBA (CTpoeHHe, CBOMCTBA, y4acTue B
¢ynxkunonnpoBanue ;kuBbix cucrem) (OIIK-8)

Jlekumus.
Jlekuuga-puszyanuzanusa. Jlunuael.  OMblisiemble  aunuabl.  EcTecTBeHHBIE  KUPBI  KaK  CMECH
TpuanmirniepuHoB. [loHsTHe o cTpoeHun BOCKOB. OCHOBHBIE NMPHUPOJIHBIE BBHICHIME YKUPHBIE KUCIOTHI,
BXOJSIIME B COCTaB JIMIHUIOB: IMaJbMUTHHOBAs, CTEApUHOBAs, OJEHHOBAs, JIMHOJIEBas, JIMHOJICHOBAS,
apaxuj0HOBasl. BiusHue TUNuI0B HA MUHEPATU3aLUIO IEHTHHA.
buonornuecku BaxkHbIE T€TEPOLUKINYECKUE COEUHEHUs. TeTpanupposbHble coeAuHeHus (Mop(uH, reMm u
ap.). Ilpon3BonHble MUPUANHA, H30HUKOTHHOBOM KHUCIIOTHI, MHUpa3ojia, UMHUIa30/1a, MUPUMHIMHA, TypUHa,
Tthazona.  KeTto-eHonbHass W JAKTUM-JIaKTaMHas ~ TayTOMEpPUS B THJPOKCHA30TCOAEPKAIIUX
reTepOLUKINYECKUX COeAUHEeHUsIX. bapOutypoBass kucinora u €€ MNpPOU3BOAHBIC. [ MAPOKCUITYPHHBI
(TMUTIOKCAaHTHH, KCAaHTUH, MoOueBas KucoTa). BogopacTBopuMmble BHUTaMUHBI (CBOICTBa, ydacTue B
(YHKIIMOHUPOBAHUM  KUBBIX cucTeM). JKupopacTBOpuMBbIE BHUTaMHHBI (CBOMCTBa, YydacTue B
(YyHKIIMOHUPOBAHMH JKUBBIX cucTeM). [IpencraBnenre 06 ankamougax U aHTHOMOTHKAX.

JlaTh yCTHBIN OTBET Ha BOIIPOC.
1. Knaccugukarus Tunuaos.

2. Tuoden. Crpykrypa rereporukia. buotun (Butamua H) - xodepMeHT, ydacTBYIOIIMH B TEpEHOCE
KapOOKCHJIBHBIX TPYTIII.
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3. IMupunun. CTpyKTypa, KpUTEpUH apOMATUYHOCTH, NPUPOAA reTepoaroMa. bHolornyecku akTHBHBIE
npou3BoaHbIe nupuauHa. [Tupunokcans, nupunokcanbdocdar (Buramun B6).

4. [Mupumunus. CrpoeHue, npupoia TIeTEpOaToOMOB, KpPUTEpUU apomMaTuyHOCTU. IIpomsBoaHble
MAPUMUJUHA: yPALWII, UTO3UH, TUMUH. JIaKTUM-JIaKTaMHasi Tay TOMEPHS.

5. Ilypun. Ctpykrypa, npupona rerepoaromMoB. IIpomyKkTel OKUCIIeHUsl MypuHa (TMIIOKCAHTHH, KCAaHTHH,
MoyeBas Kuciora). Taytomepus. Ankanouabl Tpynmnsl mypuHa (kodeuH, TeoQWUTHH, TEOOPOMHH).
[IpuMeHeHnEe B MEIULIMHE.

6. ButamuHbI, XMUMHUYecKasl IPUPOAA, KiIacCuUKaIys, OM0Iorndyeckas pob.
7. O0eOuoaornyecKue Npu3HakKu BUTAMUHOB. DYHKIIUN BUTAMUHOB.

8. lcToYHMKM BUTAMHHOB J1JIs1 Y€JIOBEKA, HOTPEOHOCTh B BUTAMUHAX.

9. 'opMOHBI, IOHATHE, XUMUYECKas IPUPOIA, ONOTIOTHYECKas POIIb.

10. Mepapxus peryisTOpHBIX CHUCTEM. MECTO TOPMOHOB B PEryJSIIIUM METa0OJUYe-CKUX TMPOIECCOB U
¢buzmonornueckux PyHKIHI opraHu3Ma.

11. O6meOnonornIeckre CBoMcTBa TOpMOHOB. [IporopMoHsI, moHsaTHE. bruomornueckuii CMBICH BIICICHUS
MIPOrOPMOHOB.

JlaGopaTopHbie padoThbI.
He nmpenycmotpeHo.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.

1. Cnenarb KOHCIIEKT TEOPETUUECKOTO MaTeprasa ¢ UCIOJIb30BAaHUEM MaTepHalla JIEKIUN U APyTUX
JIUTEPaTypPHBIX UCTOYHUKOB, & TAK K€ HHTEPHET — PECYPCOB.

2. HOI[I‘ OTOBUTH JOKJIAAbI IIO TEMaM, IMPECAJIOKCHHBIM MIPCIIOAABATCIIEM (CTyI[eHT TAKIKC MOXCT NNPCAJIOXKUTH
CBOIO TEMY).

4. KoHTpO/Ib 3HAHUI 00yYAKOIIUXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

1 cemectp
*  TEKyIHUH KOHTPOJIbL — 50 OamioB
*  KOHTPOJIBHBIC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpeMuanbHBIE OauTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl

1. ONIEMEHTBI Tectupos 8 B Tecte 8 BompocoB. 3a KaXIbli MPaBWIBHBI OTBET Ha BOMIPOC
XUMHUYECKOM aHue TecTa CTyAeHT moiy4aeT | Gami, eciu OTBET Ha BOMPOC OTCYTCTBYET
TePMOANHAMUKHU WJIM HETIPABIIIBHBIN, CTYAEHT romy4daeT (0 6amios.

U XUMHUYECKOU
KHHETHKU.
OcHoBHBIE

THUIIBI
XUMHYECKIX
paBHOBECHI 1
MPOIIECCOB B
(DYHKITMOHUPOBA
HUU JKUBBIX
CUCTEM




KanbIuii-pocda
THOTO Oydepa;
SIBTICHUE
momMopdusma;
KJtaccuukars
W KpaTKast
XapaKTepuCcTHKa
CTOMATOJIOTHYEC
KHX [IEMCHTOB;
OCHOBHBIE
MpecTaBICHUS
0
CTOMATOJIOTHYEC
KHX MTOJIMEpax

Konnurarusaele | 3amura 20 [IpenycmoTpeHo BeimonHeHne 4 paboT mo 5 OamioB 3a KaXKAYIO.
CBOHCTBa naboparop 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
pacTBOpoOB.  |HBIX paboT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
CaoiicTBa Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
OydepHBIX CJICYIOIIUM 00pa3oM:
pacTBOpPOB. 1 Gann — 3a mpaBuwibHOE OdopMIleHHE JIabOpaTopHOW paboTH B

[ToBepxHOCTHBIE paboueii TeTpany;

SBJICHUS U 2 Oamna — 3a NpaBWIBHOE HAaNHMCaHUE BBIBOAAa K JabopaTopHOMN

(hu3uKO-xUMHIYIC pabore;

CKHE CBOMCTBa 2 Oamma — 3a OTBET Ha KOHTPOJBbHBIE BOIMPOCH K JabopaTopHOH

JUCTIEPCHBIX pabore (mpemogaBaTenb 3aJacT JBa KOHTPOJBHBIX BOMpOCa M3
CHCTEM B MepedHsl BOMPOCOB K JIabopaTopHOW paboTe; 3a KaKIbIA MONHBINA

(hyHKIMOHUPOBA BEpHBI OTBET, HauMcisercss 10aii, ecad OTBET HEMONHBIA WIN

HUU KUBBIX orcytcTByeT — 0 0aioR).
CUCTeM TecTupon 10 B Tecte 10 BOmpocoB. 3a Kaxablil MPaBHIBHBIA OTBET Ha BOIPOC
anne(KoH TecTa CTYICHT IoyiyyaeT 1 0ajl, eciau OTBET Ha BOIPOC OTCYTCTBYET
TPOJbHBI WJIM HETIPABIIIBHBIN, CTYAEHT romy4daeT (0 6amios.
i cpe3)
Xumus Ompoc 1 Crynenty 3amaercs Bompoc. Ilpum mpaBWIBHOM OTBETE Ha HETO,
JJIEMEHTOB: CTYIEHT Toiryqaet 1 6aii, eciim OTBET HeBepeH, To 0 6aIoB.

KOMITJIEKCHBIE
COCTUHEHHS
JKUBOTO
OpraHu3Ma;
peaxiu,

JeKaIe B
OCHOBE
o00pazoBaHUs

HEOPTaHUYeCKOT
0 BelIecTBa

KOCTHOH TKaHWU;

MeXaHU3M

(hYHKITMOHUPOBA

HUS
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[onu-, 3amuTa 20 [IpenycmoTpeHo BeimonHeHne 4 paboT mo 5 OamioB 3a KaXKAYIO.
reTepoyHKIHO |JTaboparop 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
HaJbHE HBIX paboT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
COCAMHEHHUS. Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
Buonoruuecku CIIEAYIOIIUM 00pa3oM:
aKTUBHBIE 1 Gann — 3a mpaBuwibHOE OdopMIleHHE JIabOpaTopHOW paboTH B
BBICOKOMOJIEKYIT paboueii TeTpany;
SIPHBIC 2 Oamra — 3a MpaBWIBHOE HANKMCAaHWE BBIBOJA K J1a0OpaTOpHOM
BEIICCTBA pabore;
(ctpoenue, 2 Oamma — 3a OTBET Ha KOHTPOJBbHBIE BOIMPOCH K JabopaTopHOH
CBOWCTBA, pabore (mpemogaBaTenb 3aJacT JBa KOHTPOJBHBIX BOMpOCa M3
ydacTue B MepedHsl BOMPOCOB K JIabopaTopHOW paboTe; 3a KaKIbIA MONHBINA
(hyHKITMOHUpPOBA BEepPHBIH OTBET, HaduCIsAeTCsl 10ai, eciau OTBET HETONHBIA WIH
HUE XKUBBIX orcytcTByeT — 0 0aioR).
CHCTEM) TecTupon 10 B Tecte 10 BompocoB. 3a KakAbIi MPaBWIBLHBI OTBET HAa BOIIPOC
anne(KoH TecTa CTyAeHT moiy4aeT | Gaii, eciu OTBET Ha BONMPOC OTCYTCTBYET
TPOJbHBI WJIM HETIPABIIIBHBIN, CTYAEHT romy4daeT (0 6amios.
i cpe3)
buonorunyecku Ompoc 1 Crynenty 3amaercs Bompoc. Ilpum mpaBWIBHOM OTBETE Ha HETO,
aAKTUBHBIC CTYIEHT Toiryqaet 1 6aii, eciim OTBET HeBepeH, To 0 6aIoB.
HU3KOMOJIEKYIIS
pHBIE BelIecTBa
(cTpoeHue,
CBOICTBA,
yJacTue B
(hYHKITMOHUPOBA
HUE JKUBBIX
CHUCTEM)
IIpemMuansHbIe OaITHI 20 10 GamIoB CTYHCHT IMONyYaeT 3a HaIMCaHWE JOKJIaaa IO OJHOW W3

MPEJIOKEHHBIX TEM, €CIH TOJHOCTBI0 PACKphITa TeMa JOKJIAJA,
oopmileHHE  COOTBETCTBYET  MPEABSABISIEMBIM  TPeOOBAHUSM,
MPaBWIBHO OQOPMIICH CIUCOK HCHONB3YeMOW IHUTEpaTyphl |
WHTEepHET-pecypcoB.10 0amioB HAYUCISIIOTCS 33 BCE BOBPEMS
BHIMIOJIHEHHBIE W 3allWIICHHbIE HAa  MaKCHMAllbHBIA  Oast
nabopaTopHbIe PabOTHI, 3aITAHUPOBAHHBIC HA CEMECTP.
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7. OTBeT Ha DK3aMeHe

30

15-20 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

21-25 06anynoB — CTYyAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHus
OuseTa Ha OLIEHKY «XOPOLIOY,

26-30 6amnoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

DK3aMEHAMOHHBIA OWJIET BKIIOYAaeT 3 BOMpoca: 2 TEOPETHUYECKUX
BOIPOCA W OAMH BOIIPOC MO MPOJeaHHBIM J1abopaTopHBIM paboTaM.
Kaxnpiit u3 Bonpocos oueHunsaercs B 10 6anos

10 6amioB - OTAMYHOE 3HAHHE MaTepHala, pacKphiTa CyTh BOIMpOCa,
OTBET He TpeOyeT HAaBOASALINX BOIPOCOB;

9 0amIoB - OTBET Ha BONPOC JaH MPaBWJIBHO, HO €CTh HEOONBILOH
HEJI0ueT;

8 0amoB - OTBET Ha BOMPOC JaH MPaBWIBHO, HO TpeOOBaJCs OOWH
HaBOJSIIMIA BOIIPOC;

7 ©annoB - OTBET Ha BONPOC JaH MNPaBWIIBHO, MOXPOOHOE, HO
HEA0CTaTOYHO JIOTUYHOE U3JI0KEHUE MaTepuaa;

6 0ayIoB - OTBET HA BOIMPOCHI HEJOCTATOYHO TOJHBIN, C OIIMOKaMHU,
HEJ0CTaTOYHOE MIOHUMaHNE MaTepuaa;

5 OaJuloB - OTBET HAa BONPOC CONEPKHUT OIIMOKH, Marepuan
M3J1araeTcs CIyTaHHO, HEJIOTUYHO;

4 Gayta — OTBET Ha BOIIPOC M3JIaraeTcs HETMOCIeA0BaTeIbHO;

3 Gamia — OTBET CIyTaHHBIHM, HEIOTHYHO TOCTPOCHHBIN C OMIMOKaMU;
2 GaJia — OTBET HEBEPHBIN WIIK C TPYOBIMH OIIMOKaMU;

1- 6am — BOIIpoC HE MOHST, MOMBITKA OTBETA;

0 6annoB — OTBET OTCYTCTBYET.

8. |WupuBuayanbHbIe 3a1aHUs,
C TMIOMOIIIBI0 KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUTENTLHBIC OaJlTbI

35

Habop nomoaHUTENBHBIX 0a/UI0B pa3perieH CTyASHTY,

pacKpbIBIIEMY Ha 9K3aMEHE OCHOBHBIE BOIIPOCHI U 3aaHMs OniieTa Ha
OIIEHKY HE HIDKE «YIOBIETBOPUTEIHHOY, T.€. HAOpaBIIeMy HE MEHee
15 GamToB 3a OTBET Ha BOMPOCH dK3aMEHAITMOHHOTO OMIIeTa.
HeoOxommmo oTBETUTH Ha YCTHBIE BOIPOCHI IO OCHOBHBIM pa3fesiaM
Kypca.

CryneHT momy4daeT He Oojiee 7 BONPOCOB, OTBET Ha KaXKIbIA
OIIEHMBAETCS B 5 6aMIOB:

5 6aJITOB — MCYEPITBIBAIONINN OTBET HAa BOIIPOC, CBOOOTHOE BIaJCHUE
TEPMHUHOJIOTHEH, CIIOCOOHOCTh K JIOTHYECKOMY MBIIUICHHIO U
CaMOCTOSITENTFHBIM ~ YMO3aKJIIOYCHHUSAM, 3HaHWE JIONOJHHUTEIHHOU
JTUTEPaTypHhI;

4 Oamra — TONHBIM OTBET HA BOIMPOC, CBOOOTHOE BIAICHUE
TEPMHUHOJIOTHEH, CIIOCOOHOCTh K JIOTHYECKOMY MBIIUICHHIO U
CaMOCTOSITENTFHBIM ~ YMO3aKIIIOYCHHUSAM, 3HaHWE JONOJHHUTEIHHOU
JTUTEPaTyphI;

3 Oamra — HEIOCTATOYHO IIONHBIA OTBET HA BOIIPOC, XOpOoIIee
BJIa/ICHNE TEPMHUHOIOTHEN, HEJOCTATOYHOE TIOHWMMaHNe MaTeprana;

2 6aia — OTBET HETIONHBIN, YaCTh MaTepHaia U3JI0KeHa HEBEPHO;

1 Oamn — rpyOble OWMOKH, MpeacTaBieHa ¢parMeHTapHas
nH(pOpMaITIs 110 BOIIPOCY;

0 6anyoB — MOMBITKA OTBETA HAa BOIIPOC, OTKAa3 OT OTBETA.

JInbGo momomHUTEIRHBIE OANIIBI HA DK3aMEHE MOXKHO HaOpaTh OTBETHB
Ha BOMPOCHI JOTOJIHUTEILHOTO JK3aMEeHAllMOHHOTO Owmiera 06e3
MTOJITOTOBKH.

I[Ipu mnoBTOpHOW cmade TeMbl Oayulbl, TOJIY4YEHHBIC paHee,
OOHYIIAIOTCSI.

9. Hroro 3a cemectp

100

HtoroBass omeHka 1o »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN

YeThIpexOasIbHONW  IIIKaJIe.

[TepeBon

100-6annbHOM  pEeHTHUHTOBOWM OIIGHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

19
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100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GanyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTETHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura Ja6opaTopHbIX padoT

Tema 4. Ilonu-, rerepoyHKIIMOHATBHE COSAMHEHUS. BUOTOTHYeCKH aKTUBHBIE BRICOKOMOJIEKYIISPHBIC
BeIECTBA (CTPOCHHUE, CBOMCTBA, YUacTHE B (DYHKIIMOHUPOBAHHE KMUBBIX CUCTEM)

Tumnosbie BOMPOCHI /i1 3AIIUTHI 1a00PATOPHBIX PadoT

1. Xumuueckoe pa3HOOOpa3we MPHUPOAHBIX OPraHWYECKMX HHU3KOMOJCKYISPHBIX COCOUHEHUH M WX
Ouosoruyeckas poib.

2. Cnajkue BemiecTBa: CTpoeHUE, OMOJI0THYECKasi aKTUBHOCTb.
3.CToMaTOJIOTUYECKHUE IIEMEHTHI.
4. buonoauMepbl CTOMAaTOJI0THYE€CKOr0 Ha3HAYEHHUS.

Omnpoc

Tema 5. buonornueckn akTHBHbIE HU3KOMOJIEKYIISIPHBIE BEILIECTBA (CTPOEHHUE, CBOICTBA, y4acTUE B
(YHKIMOHUPOBAHHE KHUBBIX CUCTEM)

TunoBble BONPOCHI YCTHOTO ONPOCa

1. Kakue peakuun XxapakTepu3yrOTCs COCTOSHUEM XUMUYECKOTO paBHOBECHS?

2. Chopmymupyiite npasmio Bant-I'odda.

3. Kakwuie OBIBaIOT T/11 CHCTEMBI B 3aBUCUMOCTH OT OOMEHA C OKPY>KaIoIel cpeioii BEIIECTBOM U SHEepTruei?
4. YUemy paBHa sHeprus [ m66ca mpoCcThIX BEImecTB?

5. [MpuBenuTe KnaccuuKAMIO TUTUIOB.

TecrupoBanue

Tema 4. Ilonu-, rerepoyHKIIMOHATBHE COSAMHEHUS. BUOIOTHYeCKH aKTUBHBIE BRICOKOMOJIEKYIISIPHBIC

BeIECTBA (CTPOCHUE, CBOMCTBA, YUacTHE B (DYHKIIMOHUPOBAHHE KMUBBIX CUCTEM)

TunoBbie BONPOCHI TECTUPOBAHUSA

1. Kakas peakuus 0OpUBOAMT K TMpeBpalleHUI0 (eHwIaJaHuHa B  (EHWIHPOBUHOTPAJAHYIO

(2-0kc0-3-(heHUNIPOITaHOBY10) KUCIIOTY:

a) nekapOOKCHUIMpOBaHUEe;, ©O) JACTHAPUPOBAHKUE, B) TPAHCAMHUHUPOBAHHUE; T) TUAPOIU3?

2. XemocopOIust — 3TO Mpolecc N30MPATeIbHOTO HAKOIUICHHUS COPOTHBA HA MOBEPXHOCTH WIH B 00BEMe

copOeHra:

a) MPOMCXOASINIUI 32 CYET XMMHMYECKOIr0 B3aMMOJECTBUSI U NMPUBOAAIINHI K 00pPa30BAHMI0 HOBBIX

BelleCTB

0) IpHu KOTOPOM YaCTHIIBI 000X B3aMMOJICHCTBYOIINUX BEIIECTB HE TEPSIOT CBOCH MHINBUYaTbHOCTH

B) MPOUCXOSAIINI 32 CUET CUJT KYJIOHOBCKOTO B3aUMOZECHCTBHS MEXy 3apsDKEHHBIMH YaCTUIIAMH, KOTOpbIE

IIPHU 3TOM HE TEPSIOT CBOCH MHINBUAYATbHOCTH

r) CONPOBOXIAWOUIUIiCA  00pa3oBaHMeM  HOBBIX COeJMHEHHMH, KOTOpble He 00pa3yloT
CaMOCTOSAITEILHYI0 a3y

3. BydepHbie pacTBOpBI MOTYT COCTOSIT U3:
a) CUJIBHBIX KUCJIOT U CIa0bIX comneit
0) cJa0bIX KMCJIOT M UX COJIel ¢ CHIIbHBIMUA OCHOBAHUSIMH
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B) CUJIbHBIX OCHOBAaHUM U UX COJei
I) c1a0bIX OCHOBAHMH U UX COJIel ¢ CHJILHBIMU KHCJI0TAMM
4. [lepBu4Has CTPYKTypa HYKJICUHOBBIX KUCJIOT — JJIMHHAS IIeTTh MOHOHYKJICOTHU0B. Llens 00pa3yror:
a) MOJIeKYJIbI IEHTO3, CBSI3aHHbIe (pochaTHOM IrPyNIoi,
0) MOJIEKYJIBI TETEPOLMKINYECKIX OCHOBAHUH, CBA3aHHBIE (hoCaTHON TPYIIION,
B) MOJIEKYJIbl IEHTO3, CBS3aHHbIE INIMKO3UIHOM CBSI3bI0 HEMTOCPEICTBEHHO APYT C APYTOM,
') MOJIEKYJIbI IEHTO3, CBI3aHHBIE BOJOPOIHOMN CBA3BIO.

4.3 TIpomexxyTouHas aTTecTalus M0 AUCIUILTNHE IPOBOAUTCS B GOopMe IK3aMeHa

Tunossie Bonpocekl 3k3amena (OIIK-8)
Tunosbie BONPOCHI IK3aMeHA
1.  CnocoObl BbIpaXeHUs! KOHIICHTPALUU PacTBOPOB.

2. bydepnsie pactBopsl, npupoaHbie OydepHbie cuctembl. Pacuet pH OydepHbix cuctem, OydepHas
€MKOCTb.

3.  Ilpumenenwue aicOpOIMOHHBIX MPOIIECCOB B METUITUHE.

4.  TerepodyHKIIMOHAIbHBIE IPOU3BOAHBIC OCH30IBHOTO Psi/ia KaK JIEKAPCTBEHHBIE CPEICTBA
(camummioBasi, aMUHOJIOEH30MHas, Cyab(paHUIOBasi KUCIOTHI U UX Mpou3BoAHbIe). Hamummute Gpopmysisl.

5. [Tonumepsl. [loHATHE O MOTMMEpPAaX MEIAULIMHCKOTO HA3HAUYCHMUSI.

TunoBble 3aganua 1js 3k3amena (OIIK-8)
He npenycmorpeno

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC MPU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Komnereniuu
TIOCTYOKCHHSI pe3YJIbTaTa)
OIIK-8 JleMOHCTpUpYEeT  BBICOKMH  YpPOBEHb  3HaHMM  OCHOBHBIX
(U3UKO-XUMUYECKUX TOHATUH M TEOpUH; OCHOBHBIX METOJIOB
UCCIIEOBAHUSI B XUMHH. IIpoBOINUT KOMIUIEKCHBIN aHaIu3

(U3UKO-XUMHUYECKOW CYIIHOCTU IPOLECCOB, MPOUCXOMALINX B
KUBOM OpraHW3Me, Ha KIETOYHOM U MOJIEKYJIIDHOM YPOBHE.
JIeMOHCTpPUPYET YMEHHE IPOrHO3MPOBATh CBOMCTBA BEILECTB U UX
PEaKIIMOHHYIO CIIOCOOHOCTh B KOHKPETHBIX YCIOBHUAX OKPY>KarowLIeH
cpenbl, B TOM YHCIE KUBOro opraHusma. CBOOOAHO NPHUMEHSET
(U3NKO-XUMHUYECKHE METO/IbI B IPO(PECCUOHATEHON AEATEIbHOCTH.

COTITHYHOY
(85 - 100 6ammoB)

OIIK-8 JIeMOHCTPUpPYET  XOpOIIMA  ypOBEHb  3HAHWH  OCHOBHBIX
(bU3UKO-XMMUYECKUX TMOHATHH W TEOPHUH; OCHOBHBIX METOIOB
UCCIICIOBAaHUS B XHMHH. AHATU3UPYET (HUIUKO-XHUMHUYECKYIO
CYIIHOCTh TIPOIECCOB, MPOUCXOMAIINX B KUBOM OpraHu3Me, Ha
KJICTOYHOM M MOJICKYJIIPHOM YpoBHE. JleMOHCTpHupyeT BiajcHHE
HAaBbIKAMH  TPUMCHEHHS  (U3UKO-XMMHYECKHX  METOJ0B B
podeCcCHOHATBEHON SSITEbHOCTH M0 MPEATI0KEHHOMY alITrOPUTMY.

«XOPOIIIO»
(70 - 84 6amoB)

OIIK-8 JIEeMOHCTpUpPYET  HEAOCTaTOYHO  BBICOKMI  ypPOBEHb  3HAHUI
«y/IOBJICTBOPUTEIILHO» OCHOBHBIX (PU3HUKO-XMMHYECKUX TMOHSATUH, ONpeAeNeHUIl U TeOpuH.
(50 - 69 6amioB) JlemoHcTpHUpyeT ¢parMeHTapHOE TMpEACTaBICHHE O MPUMEHEHUU

(U3UKO-XUMUYECKUX METOJIOB B MPOPECCUOHATILHOM NESTEIbHOCTH.

OIIK-8 JleMoHCTpUpYyeT cnaOblii ypOBEHb 3HAHWH €CTECTBEHHOHAYYHBIX
MOHATUH ¥ METOAOB. 3aTpyAHSETCS JaTh OIEHKY CYIIHOCTH
MPOIIECCOB, MPOMCXOMAIINX B XUBOM OpranusMe. JleMoHCTpHupyeT
HETOTOBHOCTh ~ NPUMEHSATh  (U3UKO-XUMHUECKHE  METOObl B
PO eCCHOHAIBHOM JeSITeTbHOCTH.

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)
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5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepikaHue, oObeM, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J11s1 caMOCTOSITENBHOM pabOThI BAKHOE 3HAYCHHE UMEIOT pa3eibl «O0beM u collepiKaHue TUCIUTITMHBD),
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre JUCIUTUINHBL, POrpaMMHOe obecrieueHne, mpodecCuoHalbHbIe 0a3bl TaHHBIX U
MH(OPMAITMOHHBIE CIIPABOYHBIC CUCTEMBD».

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3ydaeMOM
JTUCIMIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE obecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeH1yeMasi OCHOBHAsS U JIOTIOJIHUTENbHAS JIUTEpaTypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpPEUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u mpopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JONOJHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHON JOMOIHUTEIbHOU
JUTEPaTyphl;

- IPYU CAMOCTOATEILHOM U3YYEHHH TE€OPETUYECKONU TEMBI CAeNaTh KOHCIEKT, UCIOb3Yysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dKk3aMeHy. OHa BKIIOYAeT MPOPAOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAXKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJHEH B PaMKaX pacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JoKeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnekTbl HaydHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JIOJKHBI COAEpPkKaTh
OTBETHl HA KAXKIBIM TOCTABICHHBIH B TEME BOIPOC, MMETh CCBUIKY HA MCTOYHUK HHPOpPMAIMU C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHWs M Tofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- Jienarb 3alldCh MO XOAYy YTEHHsS B BHUJE MPOCTOTO WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJSATH TE3UCHl (IUTHPOBaHHE HAWMOOIEEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHHe OCHOBHBIX BOIIPOCOB padOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;
- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. XKomaun A.B. O6mas xumus : yueOHuk. - MockBa: [ DOTAP-Menua, 2014. - 400 c. - Tekcr
sanektpoHubii  //  OBC  «KoncymbranT  crymeHTa By3a M MeaBy3a [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html

2. babkoB A.B., bapa6anosa T.U., [TonkoB B.A. O0mas u Heoprannueckass XuMus : yudeOHHUK. - MockBa:
I'DOTAP-Menmna, 2020. - 384 c. - Tekct : anekrponHblil // OBC «KoHCynbTaHT cTyneHTa By3a U MEBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970453919.html

3. TiokaBkuna H.A., baykoB FO.M., 3ypabsu C.D. buoopranuueckas xumus : y4eOHHK. - Mocksa:
I'SOTAP-Menua, 2020. - 416 c. - Texker : anexkrponnslii // ObC «KoHCynbTaHT CTyAeHTa By3a U MEIBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970454152.html

4. TwoxkaBkuna H.A. buoopranmveckas XWMHS: PYKOBOJACTBO K MPAKTHUYECKUM 3aHATHAM : y4eOHOe
nmocobue. - MockBa: 'DOTAP-Menua, 2017. - 168 c. - Tekct : anexrponnbii // OBC «KoncynpranT
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970442098.html

6.2 JlonosHUTENbHAS IUTEpPATYpA:
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1. benses A.Il. ®dusmyeckas u KowtouaHass XuMHUA. [IpakTHKyM 0OpaOOTKH SKCTIEPUMEHTATBHBIX
pe3ynbTaToB : yueOHoe nmocodue. - MockBa: [DOTAP-Menua, 2015. - 112 c. - Teker : anexrponnsiii // 9bC
«KoHCynpTaHT CTyIEHTA BYy3a u Me€JIBy3a [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970434864.html

2. XapuronoB 0.4., I'puropreBa B.1O., Kpacaiok .M. Ananmutnueckas xumusi. Ananutuka 1. OOmue
TeopeTHYeCcKrue OCHOBBI. KauecTBeHHbIN aHanmu3 : yueOHUK. - MockBa: ' DOTAP-Menua, 2022. - 688 c. -
Texkct : osmekrponnsiii // DOBC «KoHCymbTaHT cCTymeHTa By3a ©  MenBy3a [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970461839.html

6.3 VHbIe NCTOUHMKMU:

1. Hayunas snekrponHas Oubnunoreka Poccuiickoil akageMun ecTecTBO3HaHUS - Www.monographies.ru
2. IlpaBoBoii caiit Koncymerantllmtoc - http://www.consultant.ru

3. Poccwiickast HanmoHanbHas Oubanoreka - http://www.nlr.ru/

4. Poccuiickoe 00pa3oBaHUe JIs MHOCTPAHHBIX I'pakaaH - http://www.russia.edu.ru/

5. CnoBapu M SHIUKIIOTIEUU OH-JIalH - http://dic.academic.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyaIuTOpruu JId TIPOBCACHUA 3aHATHI JICKIIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IpynmnoBbIX W HWHIAWBHUAYAJbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JIoCTymna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreynBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Tpodeccuonanbubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

2.  VYuuBepcuTeTckas OMONMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTreuHas  cuctema. —  URL:
https://biblioclub.ru

3. OBC «KoHCynbTaHT cTyneHTa»: KojuleKuuu: MenunuHa. 31npaBooxpaHeHue. ['ymaHu-TapHblE HayKH
(xomrutekt TamboBckoro I'Y) . — URL: http://www.studentlibrary.ru

4. lludposoii oobpazosarensHbIil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. KOpaiit: anexrponHOo-0nbOHoTeuHas cucrema. — URL: https://urait.ru

6. ONEeKTPOHHBIN KaTrajaor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

7. Hayunas snexrponnas oubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwmiickas rocynapcrBennas 6ubnuoreka. — URL: https:/www.rsl.ru
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yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCIOIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



