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Kype: 1
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Jlexunn: 14 wacos
IMpakTuucckue 3ansTus: 34 vaca
Camocrosrenbras pabora obyuatomerocs : 60 sacos

®opma KoHTpO: 3a4eT B [ cemectpe

Maxauxana 2026



Padosas nporpamMMa AMcuUMIUMHEe! paspaborana B cooteerctein ¢ ®TOC 3++ BO no nanpasie-
HHI0 00AroToRKH (crnemmansiocts) 31.05.03. Cromaronorus (yposesb Beicinero odpaszopanus —
CTICHHATHTET). VIBepAZenHEIM NpukasoM Munucrepersa odpazosanns i nayks Poccuiickoii Pe-
aepaunu Ne 984 or 12 arrycra 2020 r.

PaGouas nporpamma yueSHO#N amcuunamen ogo0pena Ha laceannd xadenphl obuled H
onosoruyeckoi xumuu ot 19 mas 2026 r., nporokon Nell .

Paouas nporpasmma cornacosasa:

1. Jupexrop HMB JII'MY & ﬁ’é{% (B.P. Mycaesa)
2. Havaneuux VMY ; Y (I'.I'.I'apxnes)
3.JleKaH CTOMaTONOTHYCCKOTO (haKkyasTeTa (T.A. AGakapor)

3aseayoumi xadeapoi, 1.m.4., npod. g i 2/ (2.P. Haruen)

Paspaborunk paboueit nporpamMmel

3as.yueOHo# paboToii kadeapsi obuei 1 %

OHONOINHECKON XMMHK, KX.H.,JOIL. y e (J1.I1. BabGaesa)
PenenszenTol:

1.3aseayrommil xadeapoit OHOPHIHKH,

utdopmaTiy 1 Meaannapatypet JIIMY, ;
7

JLILH., AOI. P.M. AGnynraaunos

2. 3asenyioumit Kadeapoi dapmMakonormu
JATAY, 1.6.1., npod. AA. Annes



| IIEJIb U 3AJTIAYH OCBOEHUSA AU CHUITJIMHBI

JuctummHa «XUMUsD» OTHOCUTCS K 00s13aTeNIbHOM YacTH y4eOHOTO IiaHa 00pa3oBaTeIbHON
nporpammsl 1o cnenuaabHocT 31.05.03 Cromaronorusi.

Heab ocBOCHUS AUCITUTUTHHBI « XUMUS» — GOPMUPOBAHNE CITOCOOHOCTH K MCITOIH30BAHUIO
CHUCTEMHBIX 3HAHUN 0 (PU3UKO-XUMHUYECKON CYIIIHOCTH U MEXaHU3MaX XMMHUYECKUX MPOIECCOB KaK
OCHOBBI JUIsl IOCTIEAYIONICH Ya4eOHOM U PO eCCHOHATBHON IeATSILHOCTH.

3agaum TUCIMITIMHEL: — c()OPMHUPOBATH OA3MCHBIE 3HAHUS O (PU3UKO-XMMUIECKOHN CYIIIHOCTH,
MEXaHM3MaxX U 3aKOHOMEPHOCTSAX MPOLIECCOB, IPOUCXOASAIINX B )KUBOM OpPraHHU3Me, 00 OCHOBax
COBPEMEHHBIX XUMHUUECKUX U (PU3UKO-XUMHUYECKIX METO/I0B, IPUMEHSEMBIX B MEAMIIMHCKON HayKe
U IIPaKTHUKE.

I1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 11O JUCIUIIJIMHE

KOI[ U HAMMECHOBAHUE KOMIIETCHIIMH Konx u HaumeHOBaHUe HHAUKATOPA JOCTUKCHUSA

KOMIIETCHIIUU
(W1u ee yacTm)

OIIK-8. Cnocoben wucnoab3oBath ocHoBHBIC | M/I-1lonk-s CnocoOeH MCIO0Ib30BaTh
(DHU3UKO-XUMHUECKHE,  MaTeMaTHdyeckue 1 | OCHOBHBIC (UBUKO-XUMHUYECKUE TTOHITHUS 1
METO/IbI TIPH pelIeHUH MPO(PECCHOHATIBHBIX
3a/1a4

M -3onk-8 CriocoOeH UCIIOIb30BaTh
OCHOBHBIE€ €CTECTBCHHOHAYYHBIC MTOHSATUS U
METO/1bl UCCIIEIOBAHMS TIPU PEIICHUHT
npodeccnoHaNIbHBIX 33]1a4 .

C€CTCCTBCHHOHAYUYHBIC IIOHATHUA W MCTOHbI IIpU
PECLIICHUN HpO(I)CCCI/IOHaJILHLIX 3aJay4 .

B pe3ynbrare ocBO€HUS TUCUUIUIMHBI CTYACHT JOJKEH

3Hath:

- (PU3MKO-XUMHUYECKUE ACTIEKThl BAXKHEHUIINX OMOXMMHUYECKHX MPOLIECCOB U PA3IMUHBIX BUI0B
rOMEO0CTa3a B OpraHu3Me: TEOPETUUECKIE OCHOBBI OMOIHEPTETUKH, (PAKTOPHI, BIUSIIOIINE Ha
CMeEILEHHE PABHOBECHSI OMOXMMUYECKHX MPOLIECCOB;

- OCHOBBI XUMUHU OMOT€HHBIX 3JIEMEHTOB, UX POJb B )KU3HEEATEIBHOCTH OpraHU3Ma;

- CyTh METAJUIOJUTaHAHOr0 OajlaHCca B OpraHW3Me U MPUYMHBI €r0 HapyIIEeHUs.

- (pU3MKO-XMMUYECKHE OCHOBBI TOBEPXHOCTHBIX SIBJICHUMN, AUCIIEPCHBIX CUCTEM,
BBICOKOMOJIEKYJIIPHBIX COEJUHEHUH, X CYLTHOCTh, pOJib B 0OMEHE BellecTB, Oa3uCHbIE
MPUHLIMIIBI UX UCTOJIb30BaHUS B MEIULINHE;

-XUMHUECKYIO IPUPOTY, CTpPOEHHE U (YHKLNU OMOJIOTHUECKH BaKHBIX OPraHMYECKUX
COeIMHEHUH (HYKJIEMHOBBIX KHCIIOT, IPUPOIHBIX OEIKOB, YIIIEBOOB, KHUPOB, BOJOPACTBOPUMBIX
U JKUPOPACTBOPUMBIX BUTAMHHOB, TOPMOHOB U JIp.) B 00€CIIe4eHNH HOPMAaJIbHOTO
(GyHKIIMOHUPOBAHUS 3/I0pOBOT0 OPraHu3Ma 4YesloBeka, B GOPMUPOBAHUN OCHOBHBIX
($U3MOTOTHUECKUX MTOKa3aTeNnel, ClIoCOOCTBYIOIINX COXPAHEHUIO M YKPEIUIEHHUIO 3/I0POBBS,
npodmiakTuke 3adoneBanuii 1 BUpycHbix uHpekmii: OPBU, rpumma, COVID - 19.

Ymern:

[ MpOrHO3UPOBATh HAMPABJICHHUE, IOJHOTY U PE3YJIbTaThl XUMHUYECKUX U (PU3UKO-XUMHUECKUX
IIPOLIECCOB, OMMPASCh HA TEOPETUUECKUE TIOJIOKEHUS XUMUH, PE3YIIbTAThI BBIYUCICHUN U
HAOJIIOICHUI;

(] OOBSICHATH MPUYMHBI U TIOCJIEACTBUS U3MEHEHUI HaNpaBJIEHUs, TOTHOTHI U PE3yJIbTaTOB
XUMHUYECKHX U PU3NKO-XUMUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OPraHU3Me YEJIOBEKa;
- IPOU3BOIUTH (PU3UKO-XMMUYECKHE U3MEPEHUS], XapaKTepU3YIOIUeE T€ WK UHbIE CBOICTBA




pPacTBOPOB, CMECEU U JIEKAPCTBEHHBIX IIPENAPATOB;

-KJIaCCU(PMLIMPOBATh XUMHUECKUE COCTUHEHNS, OCHOBBIBASICh HA MX CTPYKTYPHBIX (pOpMyIiax;
MIPOrHO3UPOBATH MOBEJCHHUE U (DYHKIIUU OPTaHUYECKUX BEILIECTB B )KHBOM OpPraHU3ME Ha OCHOBE
UX KJIaccu(hUKAMOHHONW MPUHAICKHOCTH (CTPOCHUS U HATMYUS (PYHKIIMOHAIBHBIX TPYIII);
aHAIM3UPOBATH JIEUCTBHE HEKOTOPBIX JIEKAPCTBEHHBIX CPEACTB Ha OCHOBE KJIaCCU(PUKAIIMOHHON
NPUHAIICKHOCTH €r0 (QYHKIIMOHAILHOW TPYIIIBI M CTPOCHHS,

- IPOU3BOINTH HAOIOJICHHS 32 MPOTEKAaHNEM XUMHUYECKHUX PEaKIHil U JeaTh 000CHOBAaHHBIE
BBIBO/IbI;

- IPOTHO3UPOBATH IPOTEKAHNUE PEAKLIMM Pa3HBIX TUIIOB ,YYUTHIBASI UX KOHKYPUP YOI
Xapakrep;

- Hay4yHO 0OOCHOBBIBATH ITOJIyYE€HHBIE PE3YIIbTATHI;

- pelaTh TUIOBbIE IPAKTUYECKUE 3a7aUl U OBJIAJETh TEOPETUUECKMM MUHUMYMOM Ha Ooiiee
abCTPaKTHOM YPOBHE;

- IPEJCTABIATH PE3yIbTAaThl SKCIIEPUMEHTOB M HAOIIOCHUI B BUIE TPaQUKOB U TaOIIuUIL;

- IPOBOJUTH CTATUCTHUECKYIO0 00pabOTKY MOITYYEHHBIX PE3YJIbTATOB.

Baagern:

-TEPMHHOJIOTHEH;

-TeXHUKOH NPOBEJICHNUS KaUeCTBEHHBIX PEaKIMii Ha HEKOTOPbIe OMOJIOrMYECKH BayKHbIE
COCIMHEHUS U JICKAPCTBEHHBIE CPEICTBA;

-[IPEJICTaBICHUSAMH 00 OCHOBHBIX XUMUYECKUX U (PU3UKO-XUMHUYECKUX METOaxX MCCIIeI0BaHUs U
TEXHOJIOTUSX, UCIIOIb3YEMBIX B MEIUIIMHE; HABBIKAMU aHAJIM3a U pacyeTa apaMeTpoB
BOKHEHIINX XUMHUECKUX U (PU3UKO-XUMUYECKHUX IPOLIECCOB;

- 0a3MCHBIMH HAaBBIKAMU TIOJTYYEHHUS M 00paOOTKH JAHHBIX XUMHUECKOTO SKCIIEPUMEHTA, X
VICIIOJIb30BaHUs B MEAMIIMHCKON IPAKTHUKE; pacYeTOB COCTAaBa U IPUTOTOBJICHHs PACTBOPOB.

I11. MECTO YYEFHOM JUCIIATLIAHLI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI

VYyeOHass aucuuiianHa «XUMHS » BXOJUT B 0a30BYI0 4HacTh pabouero y4yeOHOro IuiaHa
OATOTOBKH 110 crenuanbHocTi 33.05.03 Cromartosorus ¢ nagexcom b1.0.04.

B cooTBercTBUU ¢ AEWCTBYIONIMM Y4eOHBIM MJIAHOM  JaHHAs JUCIUIUIMHA U3Yy4aeTcs B
MIEPBOM CEMECTpE .

Martepuan AMCUMILTUHBI OMUPAETCSs Ha MPUOOPETEHHBIE paHee 3HAHHUS MO OWOJIOTHH,
MaTematuke, ¢usnke .JlucrnurmmHaa «XUMHS» SBISCTCS OCHOBOIIONATAIONICH I HM3ydeHUS
CIIeTYIOIINX JAUCIHILINH: OMOJIOTHYECKass XUMHUS , HOpMaJIbHas ¥ MaTopu3n0IOTHs, (hapMaKoJIOTHs,
TOKCUKOJIOTHUECKAsT XUMHSI, TATHEHA, BHYTPCHHHE OOJIC3HU U (PU3NOTEpaIusl.

OcBocHHE KOMIECTCHIMA B  TPOIECCe W3YYCHUS  JUCHUIUITMHBI  CIOCOOCTBYET
(GhOpMUPOBAHUIO 3HAHUIN, YMEHUI U HABBIKOB, TTO3BOJISIOMIUX OCYIIECTBIATH (D (PEeKTUBHYIO paboTy
M0 peanu3aliy CIEAYIOMUX BUAOB 33/1a4 MPO(eCcCHOHATbHON IEeATENbHOCTH: TepareBTuYecKas 1
HAYYHO-UCCIIEIOBATENbCKAS.



IV. OFBEM JIMCIIUIIJIMHBI U BUJbI YYEFHOU PABOTHI

OO0m1ast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aU€THBIX €IMHUII.

Buabi padorsl KosnyecTBO 4acoB B cemecTpe
KonTakTtHas pabota (Bcero), B TOM 4HUCIE: 48
AynutopHas paboTa 48
Jlexuuu (JI) 14
[Tpaktnueckue 3anstust (113) 34
CamocrosrenbHas pabora odyuaromierocs (CPO) 60
Bua npomexyTo4HON aTTecTaluu 3a4eT
HUTOI'O: O6mas | a1 108
TPYJOEMKOCTh

3.€. 3

V. COJIEP)KAHUE YYEBHOM JUCIUILINHBI

5.1. Pa3nesibl AMCHMILVIMHBI U KOMIIETEHIIUH, KOTOPbIe (JopMUPYIOTCH NIPH MX U3YYeHUH

Ne | Konrposnupyemsie HaunmeHnoBanue
n/n KOMITeTEHIIUH pasae/ia JMCHHUILIMHBI Conep:xanue pa3aeia
1 2 3 4
1.1 |OIIK-8 OneMeHTs! XUMH4eckoil | TeopeTrnyeckue 0CHOBBI TEPMOIUHAMHKH
TEPMOANHAMUKH, 1 OMO3HEPreTHKH
N-1lonk-s TEPMOAUHAMUKU [lonATHE TEPMOAMHAMUYECKON CHUCTEMBI.
N-3orik-8 pacTBOpOB U ITepoe Ha4ajo TEPMOANHAMUKH.

XUMHYECKON KHHETUKH

Onranerus.  3akoH ['ecca. Ilpumenenue
IepBOro  Hayaja  TEPMOJUHAMUKH K
O6uocuctemam. DHTponus. DHeprus ['ndoca.

[Iporno3upoBanue HAaIPABJICHUSA
CaMOIPOU3BOJIBHO MPOTEKAIOIINX
npoueccoB  I[IpuHIMD ~ AHEPreTUYECKOro
CONPSIYKEHHUS.

XHUMHYeCKasi KHHETHKA U KaTaJIn3
Xumudeckas: KuHeTHKa. CKOPOCTh PEaKInH.

3akoH JIEUCTBYIOIINX Macc.
MOonexkyJIapHOCTs W TOPSJAOK PEaKIHH.
3aBUCUMOCTh CKOPOCTH OT KOHLIEHTpAluu U
TEMIIEpaTypbl.  YpaBHEHUE  AppeHuyca.
I'omo- u rereporennslii karanus. [lonstue o




(hepMeHTax KaKk OMOJIOTUYECKUX

1.2

OIIK-8
N-1omnk-s
N 1-3ormk-8

OCHOBHBIE THIIEI
XUMUYCCKHUX
paBHOBECHM 1
MPOIIECCOB B
(YHKIIMOHUPOBAHUH
JKHBBIX CHCTCM.

XuMu4ecKoe paBHOBecHe

OOparuMble ¥ HeoOpaTUMBIE pPEaKIIUH,
KOHCTAHTBl ~ XHMHYECKOTO  PaBHOBECHS.
[Iporuo3upoBaHue CMEUICHUS XUMHUYECKOTO
paBHoBecus. bydepHoe neiicrsue. [lonstue
0 TOMEOCTa3e M CTAllMOHAPHOM COCTOSHHUH
KHBOT'O OpraHU3Ma.

YueHue o pacTBopax

Ponp  Bombl B JKU3HEIESTEIbHOCTH.
KosnraruBaele  CBOWMCTBA  PacTBOPOB.
3akoH Payma. Ocmoc M 0OCMOTHYECKOE
nasnenue: 3akoH Bant-T'odda. Ilonstue o
n3zoocmuu. Ponb ocmoca B OMOIOrMYecKux
cucremax. IlmasMonns, reMonmns.
IIporoauTnyeckue paBHOBecHUsl u
Npouecchl

[Ipotonutnyeckas Tteopus. [ucconmanus
BoJbl. OOpa3oBaHuE BOJOPOIHBIX CBSI3ei
Kak (aKkTop CaMOOPIraHU3ALUHU  KHUBBIX
cucreM.  pH-BOZOpOAHBI  IMOKa3aTelb.
Bydepubie pacTBopbI U Oy epHbIe CHCTEMBI.
Teopusi KHCIOTHO-OCHOBHOTO PAaBHOBECHS
KaK OCHOBA JJIsl YCBOCHMSI 3aKOHOMEPHOCTEH
(GyHKIIMOHUPOBAHUS MPOTOTUTUIECKUX
OydepHBIX cucTeM KpOBH, JTUMGBI U IPYTUX
OMOJOTMYECKUX KHUIKOCTEH.

I'eTeporenHbie papHOBecHsI H PoOLeCCHI B
opraHusme

VYcnoBust o0pa3oBaHUST U pacTBOPEHHUs
ocankoB. KoHcTaHTa pacTBOPHUMOCTH H
pacTBOPUMOCTb. SIBieHue u3oMoppusmMa

1.3

Onk-8
N -lonk-s
N1-3omk-8

buonornyeckun
AKTUBHBIE
HU3KOMOJIEKYJISIPHbIE
HEOpPraHUYECKHE
BeIeCcTBa (CTPOCHHUE,
CBONCTBA, y4aCTH B
(yHKIIMOHUPOBaHUE
JKUBBIX CHCTEM).

XuMusi OMOTeHHBIX 3JIEMEHTOB

[TonsiTHe ©0 OHWOTEHHOCTH XMMHUYECKUX
3JE€MEHTOB. Makpo- W MHKPOIJIEMEHTHI.
Bbuocdepa. Kpyrosopot OMOTEHHBIX
anemMeHToB. KyMmMMynupoBaHue OMOTEHHBIX
JJIEMEHTOB KUBBIMH CUCTEMaMHU.
Kmaccudukanmst  smemMeHTOB 1O HMX
(YHKITMOHATTBHOW PO B OpraHU3ME.
DKOJOTUYECKHE aCIIeKThl XUMHH OMOTEHHBIX
3JIEMEHTOB.

Xumusi 31eMenToB d -6j10ka




DONEeKTPOHHbIE  CTPYKTYphl ~ aTOMOB U
katuoHoB. HambGonee BaxkHble OHWOTECHHBIC
aneMeHThl 0 -070Kka - OMOMETA/UIBI: XPOM-
Me/lb, MosnO1eH. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE CBOICTBA:
3aKOHOMEPHOCTH yCTOWYHMBOCTH CTENEHEN
OKUCJICHUS, JUCTIPOTNIOPIIMOHUPOBAHKE
MPOMEXYTOYHBIX  CTENEHEH  OKHCICHUS.
YCcTOWYNMBOCT B YCIOBHSIX OpraHu3Ma
CTCTICHH OKUCJICHUS. KomrnekcHbie
coenuHenust d-anmementoB. Kiaccubukarms
KOMIUICKCOB IO  3apsay U NPUPOIC
aurangoB.  KoopaunanuonHas — Teopus
Bepuepa. Homenkiatypa  KOMIUIEKCHBIX
coenuHeHu. OCHOBEI

JINTaHA000OMEHHBIX paBHOBECHIA Hu
nponeccoB. HMoHHBIE  paBHOBeCHs B
pacTBOpax  KOMIUIEKCHBIX  COEAUHEHHIA.
KoHcTanTh HECTOMKOCTH. Ponnb
KOMIIIEKCHBIX COCIMHEHUH B
JKU3HEICATCIbHOCTH OopraHusma. Hx

PUMEHCHUE B TEPAITUH, SKOJIOTHH.
Kpartkass cpaBHUTEIbHAS XapaKTEPUCTHKA U
MEINKO-OMOJIOrHYECKOE 3HAYCHUE
COeIMHEHMH  JKejesa, MOJINOIEHA ,
Bosib(ppamMa, KoOambTa, HUKEIS, MEIH,
cepebpa, IUHKA, PTYTH. OKOJIOTMYECKUE
aCIIeKTBl TOKCHYECKOI'O JIEHCTBHUS COJICH
pTYyTH, Kaamus. MexaHu3M  3amycka
MEepOKCUIHOTO Okucienus. (OOpa3oBaHUe
CYTNEPOKCHIHBIX HOH-PAJUKAJIOB .

1.4

OIIK-8
NI-lomnk-s
NI-3ork-8

duznueckas XUMHAS
IMOBEPXHOCTHBIX
SIBJICHUM B
(YHKITMOHUPOBAHUH
JKUBBIX CHCTEM.

du3znyeckass XHMHUS TOBEPXHOCTHBIX
SIBJICHUM U CBOMCTBA JUCIHEPCHBIX CHCTEM
[ToBepxHOCTHas SHEPIusl I'nG6ca.
AncopOuust. YpaBHeHue I'u66ca.
[ToBepXHOCTHO-aKTUBHBIC W TIOBEPXHOCTHO
HEaKTUBHBIC BEIIIECTBA. Opuenranus
MOJIGKYJT B  IOBEPXHOCTHOM CJIO€ U
CTPYKTypa O6romeMOpaH. Crpoenne
MUTIEIUTBI.

Ancopoumst

AJICOpOIIMOHHBIE PABHOBECUSI U TPOIIECCHI
Ha HEMOJIBIKHBIX U TMOJBIKHBIX T'PaHHUIAX
pasmena ¢a3. VYpaBHenue JIrHTMIOpAa.
SIBmenus  agcobumm B OUOJIIOTMH |
METUITIHE.

1.5

Onk-8
N/I-1lomk-8
N1-3omk-8

dusnueckas XuMus
JUCTIEPCHBIX CUCTEM B
(GYHKIIMOHUPOBAHUHT
KUBBIX CUCTEM.

JducnepcHbie cucTEMBI

Knaccupukanus  AuCHEpCHBIX  CHUCTEM.
Murnemnoo6pazoBanue B pactBopax I1AB.
[Tonyuenwue, CBOICTBA u OYMCTKA
KOJIJIOUTHBIX pacTBOpPOB. [IpuHuns!
YCTOWUYMBOCTU  KOJUIOMJHBIX  PacTBOPOB.
SIBiEeHMS KOAryIISILUH.




2.1 |OIIK-8 [Monu - n Crennuyeckas peakIMOHHAsE CIIOCOOHOCTh
N -lomnk-s reTepo@yHKIIMOHAIbHBIE | TOJU()YHKIIMOHATBHBIX u
N/1-3onk-s COCAUHEHUS, rerepoyHKIIMOHATBHBIX OpraHUYeCKUX

y4acTBYIOIIHE B COETUHEHUII.
mporeccax
KHU3HECSITEIbHOCTH.

2.2 |Onk-8 buononumeps! u ux buonorudecku BasKHbIE FETEPOLIMKINYECKUE
WT-1omk-s CTPYKTYPHBIC COEIUHEHUS. 0--AMUHOKHUCIIOTBI, TIENTH/BL,
NJI-3ormk-8 KOMITOHCHTEL.

Oenku. YriaeBoasl (MOHO-, TU- U
noJrcaxapu bl ). HykjIeMHOBbIC KUCIIOTHI,
HYKJICOTH/IHbIC KO(QEPMEHTHI.

5.2. Pa3esibl AUCHUILIMHBI U TPYA0EMKOCTH 110 BUAAM y4eOHOH padoThl

Ne paszgena

HanmeHoBaHwue pasgena
ANCLUMNNIUHBI

Buabl yueOHoii padoThbl, yac.
AymutopHas | BueaynuTtopHas

Bcero

JI 113 CPO

11

DIEeMEHThl XUMHUYECKON
TEPMOANHAMHKH,
TCPMOANHAMHKU paCTBOPOB U
XUMHYISCKON KMHETUKH.

2 6 8

1.2

OcCHOBHBIE TUIIBI XUMUYECKUX
PaBHOBECHI U MPOILIECCOB B
(YHKIIMOHUPOBAHUH KUBBIX
CUCTEM.

13

buonorudecku akTuBHBIE
HU3KOMOJIEKYJIPHBIE
HEOpPraHMYECKUE BEIIeCTBa
(cTpoeHue, CBOMCTBA, y4acTH B
(GYHKIIMOHUPOBAHHUE KUBBIX
CHCTEM).

14

duznueckas XxumMusg
ITOBEPXHOCTHBIX SIBJICHUM B




(GYHKIIMOHUPOBAHHUU KUBBIX
CHCTEM.
1.5 dusnueckas XUMUs 2 4 10 16
JUCTICPCHBIX CUCTEM B
(GYHKIIMOHUPOBAHHUH KUBBIX
CUCTEM.
2.1 [Tonwm - u 2 6 12 20
reTepoPyHKIIMOHAIbHbBIE
COCIMHEHU S, yYaCTBYIOIIKE B
mporeccax
JKU3HEICSITEIIbHOCTH
2.2 buononumeps! U ux 4 10 12 26
CTPYKTYpPHBIC KOMITOHEHTHI.
Buja npomexyTO4HOI aTTecTAllNU 3auer
HTtoro 3a cemectp: |14 ‘ 34 ‘ 60 108
5.3. TemaTuyeckuii NJiaH JeKI Ui
Ne Kou-
pasnena | HammenoBaHmue pasaesia TeMbl JeKknuii BO
4acoB
B
cemecT
pe
OCHOBHBIC THUITBI XUMHYECKUX JI1.IIpoTonuTuueckue  MPOIECChl U
1.2 | paBHOBECHUI U MPOLECCOB B paBHOBECHE. 2
(GYHKIIMOHUPOBAHUH KHUBBIX
CHUCTEM.
buonoruvyecku akTUBHBIE JI2.Xumust ~ OMOTEHHBIX  JJIEMEHTOB. 2
1.3 | HUBKOMOJIEKYJIAPHBIE KomMmmiekcHbie coeTuHeHUS.
HEOpraHUYECKHE BElIeCTBA
(cTpoeHue, CBOMCTBA, YUYacTH B
GYHKIMOHUPOBAHUE KUBBIX
CHCTEM).
dusznueckas XUMHUSL JI3.®u3nueckas XUMHUS MOBEPXHOCTHBIX
1.4 | DTOBEPXHOCTHBIX SIBJICHUU B SABIICHUM. 2
GYHKIMOHUPOBAHUH KHUBBIX
CHCTEM
1.5 ®dusnueckaa xumus gucnepcHoix | JI4.dusnueckas XUMHUS  JUCHEPCHBIX 2
cucTem B d)yHKLI,VIOHVIpOBaHVIVI CHUCTEM. KOJIJ'IOI/I)IHBIe PaCcTBOPHI.
UBbIX CUCTEM.
2.1 |Ilonu-n JI5. ITonu- u rerepo yHKIIMOHATbHBIE
rerepoyHKIIMOHATbHBIE 2

COCOAUHCHHUSA, YHACTBYHOIINUC B
nponeccax XU3HECACATCIbHOCTHU

OPraHU4YCCKHUC COCAUHCHUSA.




2.2 | buonmomumepsl u Ux JI6. buonornyecku BaYKHBIC
CTPYKTYPHBIE KOMIIOHEHTBHI. reTepOLUKINYECKUE COCTUHEHUS. 2
JI7.HyknenHoBbIE KHUCIOTHI. 2
U toro: 14
5.4. IlpakTnyecKkue 3aHATUSA
Ne | Paznen nucuuIuivHbl HanmenoBanue npakTH4ecKux Dopmsbl KomnuectBo
n/m 3aHATUN TEKYIIETo 4acoB B
KOHTPOJISt cemecTpe
1.1 | Oo0mas xumus.
buonorunueckun [13.1. buoreHHbI€ 3JIEMEHTHI.
aKTHBHEBIE Kommniekcusie coequnenus. JI3.1 | C,KpNel,T,P,JI3 2
HU3KOMOJIEKYJISIPHbBIE KomriekcHbie coeTuHEHHS U UX
HEOpraHu4YecKue CBOMCTBA.
BellecTBa (CTPOEHHUE,
CBOMCTBA, y4aCTHE B
(GyHKIIMOHUPOBaHHE
YKUBBIX CHCTEM).
1.2 | DnemMeHThl XUMHUYECKOU
TEPMOJIMHAMUKH, I13.2Xumnueckas C,P3,KpNe2,T.JI3 2
TePMOJUHAMUKU TepMmoanHamuka. J13.2
pacTBOPOB U OrnpezenieHne TerIoBOro
XUMHUYECKON KUHETUKHU. | 3P deKTa XUMUUECKON peakinu.
OCHOBHBIC THUIIBI [13.3 PactBopsl. Komnuratusueie | C,C3,P3,T,P, JI3 2
XUMHUYECKUX cBoiicTBa pacTBOpoB. JI3.3 KpNe3
1.3 | paBHOBecCHiI U OcMoc, OCMOTHYECKOE 1aBJICHUE.
IIPOLIECCOB B Poct nckyccTBeHHON KIIETKH
(G YHKITMOHUPOBAHUH TpayOGe.
YKUBBIX CHCTEM.
I13.4 KucnorHO-0OCHOBHOE C,C3,T,P3,P, JI3 2
paBHOBecue. ['uaponns comnen. KpNe4
JI3.4 KucinoTHO-OCHOBHOE
paBHOBecue. TUTIUYHBIC CITydan
TUAPOIN3a COJIEH.
I13.5 BydepHbie cucTeMsl. 2
Bbydepnas emxocts. JI3.5 C, P3, JI3,
CaoiictBa OydepHbix pacTBopoB. | Kp.Ne5
[13.6 I'ereporennsie nponeccel u | T,C, JI3 , KpNeb 2

paBHoBecusl. JI3.6 3yuenne
YCIIOBUI PacTBOPEHUS U
o0pa3oBaHMs OCAIKOB.
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1.4 | ®dusnueckast XUMHUS I13.7 ®usnueckas XUMHs C,TJI3
MOBEPXHOCTSX SIBJIEHUNA | MOBEPXHOCTSX SIBJICHHM.
B (DyHKITMOHMPOBaHHE AncopOrus.
JKUBBIX CUCTEM JI3.7T1oBepXHOCTHBIE SIBJICHUS.
dusnyeckas XUMHS I13.8 JlucniepcHble CUCTEMBI. C,T, JI3 ,KpNe7
1.5 | qucnepcHbIX CUCTEM B Kosutonabeie pacTBOpHI.
(hYHKIIMOHUPOBAHUHT Y CTOMYMBOCTD KOJJTOUIHBIX
YKUBBIX CHUCTEM. cucteM. Koarymsnus. JI3.8
[Tonydyenue u cBoiicTBa
KOJUIOUJTHBIX PACTBOPOB.
Koarynsmus komionaoB
3IEKTPOJIUTAMH.
I13.9 PyGexHbIi KOHTPOIb KonNel
Buoopranuyeckas I13.10 KucitotHO-OCHOBHBIE C,T.IIp,P, JI3
2.1 | xumus. PeakunonHas CBOI-CTBa OpPraHUYECKUX
CIIOCOOHOCTh COCTMHCHUIA.
OpraHUYECKUX OKCHUKHUCIO0TBL. AMUHOKHUCIIOTEL.
COCIMHCHHIA. JI3.9 PeaknmonHas cmocoOHOCTH
[Tonu- u KapOOHUJIBHBIX
reTepo@yHKIIMOHAJIbHBIE | COSAMHEHUM (JIbACTUIBI U
COCIUHEHUS, ketoHsl). JI3.10 Peakiimonnas
Y4acTBYIOIIUE B CIOCOOHOCTH KapOOHOBBIX
rporeccax KHCIIOT U UX (DYHKIIMOHAIBHBIX
KU3HEICATCIIBHOCTH. MIPOU3BOHBIX.
OKHCICHHUE OJICMHOBOM KHCIOTBI
pacTBOpPOM MepMaHraHaTa Kajusl.
I13.11 OKCOKHCHOTHI. C.T.IIp,P, JI3
Amunocniuptel . JI3.11
OTKpBbITHE 111aBEJIEBOU KUCIOTHI B
BHJIE KAIBIITNEBOM COJIH.
OO6pazoBaHue XeIaTHOTO
COCIMHCHMS BUHHON KHCIIOTHI C
ruapokcugaom meau(ll).
C.T.IIp.P, JI3
113.12 OMBUIIEMEIE JTUITUEL.
buononumeps! 1 ux I13.13 a-Amunokucnorsl.benku u | C.T.Ilp,P. JI3
2.2 | CTPYKTypHBIE nentuabl. JI3.12 KauecTBeHnHbIe
KOMITIOHEHTBHI. pEeaKIK Ha 0-aMUHOKHCIIOTHI.
I13.14 YrneBopbl. C.T.IIp,P. JI3

JI3.13 IIpo6a Tpommepa, peakuus
CenmBaHOBa, BOCCTAaHOBIICHIE
aMMMa4YHOTO pacTBOpa
THIIPOKCHIA cepedpa TITFOK030H,
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OTCYTCTBHE BOCCTAaHABIIMBAIOIIEH
CTIOCOOHOCTH Yy caXxapo3bl.
KauecTBenHnas peakus Ha
Kpaxmal.

I13.15 buonornuecku BaxHbIE
reTEPOLUKIMUECKIE COCTMHEHHUS.

C.T.IIp,P. J13

[13.16 HyknenHoBbI€ KUCTOTHI

C.T.IIp,P. J13

[13.17 PyOesxHbIil KOHTPOJIb.

3auer.

KoalNe2

NUTOI'O:

34

Dopmbl mekyugeco konmpoius ycnesaemocmu (¢ cokpawjenusamu): T — mecmuposanue, IIp — oyenka

OCB0€HRUA NPAKMUYECKUX HABBLIKOE , P — nanucanue u 3awuma ped)epama, C — cobecedosanue no

KOHmMpOoabHbiM 6onpocam, Kon-xonnokeuym, Kp -xommponvnas paboma , C3- cumyayuonuvie

3adayu, PI'3 —pacuemno-epaguueckas 3aoaua, P3-pacuemmusvie 3a0aqu.

5.6. YueOHO-MeTOqUYECKOE OfecneueHHe A5l CAMOCTOSITEIbHOM padoThI MO AHCHHIIHHE

5.6.1. CamocTosiTesqibHasi padoTa 00y4a0IIerocs no JTUCHHUIINHE

Ne | Pa3nen Buaer CPC Bcero ®dopma
JAUCHHUILIMHBI 4acoB KOHTPOJISI
Oobuman xumust | PedepaTuBHbie coOOIICHUS C C

1.1 | buonornuecku MOATOTOBKON MYJIbTUMEIUNHBIX P3
AKTUBHBIE npeseHranuii [loaroroska 6 P
HU3KOMOJIEKYJISIPHBIE KOHTPOJILHOM paboTe , TECTUPOBAHHUIO, T
HEOPTaHUYECKHE nmabopaTopHoi pabdore. IIp
BeliecTBa  (CTpOEHHME, KpNel
CBOMCTBA, y4YacTHE B
(GYHKLIMOHUPOBaHUE
YKUBBIX CUCTEM.

OneMeHThl XuMudeckoil | Pacuernble 3amaun. PedepaTtuBnbie P3
TEPMOJIMHAMUKH, COOOIIEHNS C ITOATOTOBKOMI 6 ITp

1.2 | repmoaMHAMUKHI MYJBTUMEAUNHBIX TPE3ECHTALNH. KpNe2
pacTBOpPOB u | [ToaroroBka K KOHTPOJIBHON U C
XUMHUYECKON KHHETUKH | JJabopaTopHOii pabore.

OcCHOBHBIE THUIIBI PedepatuBHbie cooOuieHus C P

1.3 | XuMH4YeCcKux OATOTOBKOM MYJIbTUMEIUNHBIX 10 T
PaBHOBECUH U [IPE3EeHTalUN IToaroroska K IIp
MIPOIIECCOB B TECTUPOBAHUIO, TAOOpATOPHOU pabdoTe. KonNel
(YHKIIMOHUPOBAHUHU Pabota c AJIEKTPOHHBIMU C
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KUBBIX CUCTEM

00pa3oBaTeIbHBIMU pecypcamu,
pPasMCIICHHBIMU B BHCKTpOHHOﬁ
nHpopmarnmonHoii cucreme J[IMV.

1.4 | ®usnueckas XUMHs PedepatuBabie cooOIIeHuUs 110 C
MOBEPXHOCTHBIX 3aJJaHUIO TIPETIOAABATEIS C 4 P
SIBJICHUU B MOArOTOBKOM MYJIbTUMEIUNHBIX T
(GYHKIIMOHUPOBAHUHT npe3enTanuid. Pabota ¢ KpNe3
JKUBBIX CUCTEM. AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU

pecypcami, pa3MeIIeHHBIMU B
AIIEKTPOHHO-MH(POPMAITUOHHON
cucteme JII'MYVY. [loaroroeka k
TECTUPOBAHUIO, ITOATOTOBKA K
KOJUIOKBHYMY, J1abopaTopHO# padoTe.

1.5 | ®usnueckas xumus PedepatuBHbie cooOIIEeHS C KpNed
JIACTICPCHBIX CHCTEM B MOJATOTOBKON MYJIbTUMEIUHHBIX 10 P
(GYHKIMOHUPOBAHUU TIpE3CHTALIIH . . C

[ToaroroBka Kk KOHTPOJIBHOU padoTe, IIp
JKUBBIX CUCTEM.
nabopaTopHoii paboTe

2.1 | Buooprannyeckas
xumust. Peakunonnas [ToaroroBka K MPAKTUYECKUM Ip,P.T,C
CIIOCOOHOCTh 3a/ITaHUSAM. 12
OpraHUYECKUX [TonroroBka K TEKYIIEMY TECTOBOMY
COeIMHEHHUI KOHTPOJIIO. Brimonnenue
IMomw - u BHEAyJIMTOPHBIX 3aJlaHuil — pedepart.
reTepoyHKIIMOHATbHbBIE
COCIMHEHMS,

YYaCTBYIOIIUE B

nporeccax

JKU3HEAESTEIIbHOCTH.

buonommmeps! u ux [ToaroroBka Kk mMpakTHYECKUM

2.2 | CTpYKTypHBIE 3a1aHUSIM. IIp,P,C,KonNe2
KOMITOHEHTHI. BrImonmHeHne BHEAYAUTOPHBIX 12

3ajjaHuit — pedepar.
[ToaroroBka k pyOeKHOMY KOHTPOJIIO .
[loaroroBka k 3aueTy
[ToBTOpEHME U 3aKpeIIeHNE
M3y4eHHOTO MaTepuaia (pabora ¢
JIEKIIMOHHBIM MaTepuaioM, yaeOHOI
JIUTEPaATypOil).
Hroro : 60

13




*®opmoli npomexrcymo4Hoili ammecmayuu Aeasemca 3ayem. Dopmbi meKyueco KOHmpoas
yenesaemocmu (¢ cokpawenuamu): T — mecmuposanue, Ilp — oyenka oceoenus npakmudecKux
Hasvikos , P — nanucanue u sawyuma pegpepama, C — cobecedosanue no KOHMPOIbHLIM BONPOCAM,
Konnoxeuym, Kp -xommponvuas — paboma C3- cumyayuonnvie 3adauu, PI'3 —pacuemmo-
epaghuueckas 3a0aua, PK- pybescuviii Konmporo.

5.6.2. Tembl pedepaToB 10 CAMOCTOATENbHOH padoTe 00y4YAKOIIHUXCH:

1 PABJAEJI 1.1 (MA-lonk-s, UJI-3onk-s )

1. )KuBoii opranusm u TepMOJAMHAMHUKA.

2. KanopuiiHOCTb MUIIEBBIX MPOAYKTOB, IPUHIIUIIBI COCTABICHUS IUET K PALIUOHY.
3. DHeprus akTUBAIUU.

4. TepMOAMHAMHYECKUN aCLIEKT XMMUYECKOTO PAaBHOBECHSI.

PA3JEJ 1.2 (MO-lonk-s, M/I-3omnk-s )

1.HampaBieHue mpoTekaHusi XUMUYECKOW peaKIHy.

2. Menuko-01oI0ruyecKoe 3Ha4eHNue 0CMOCa U OCMOTHYECKOTO JIaBJICHHUS.

3. ®u3NMKO-XMMHUYECKHE OCHOBBI BOJJHO-3JIEKTPOHHOTO OajaHca B OpraHu3Me.
4. Aumao3, ajJkajos.

5.R-ocHOBHOE paBHOBECHE U ILEIOYHOH pe3epB KPOBH.

6. CocTaB ¥ KOHIICHTPAIIUU KOMIIOHEHTOB (PU3HOIOTHIECKUX PACTBOPOB.

PA3JIEJI 1.3 (MO-1lonk-s, UJI-3omnk-s )

1. Menuko-61onoruyeckas pojib 3J1€MEHTOB S-0JI0Ka.

2. Menuko-0nosiorudeckasi pojb 2JIEMEHTOB P-0JI0Ka.

3. Meauko-6ronoruieckas pojb deMeHToB d-0oKa.

4. Kakue metaiisl BBIOUpatoT cede nmuranasi? (O01ee 3HakoMCTBO ¢ KoHuenmuen [Tupcona).
5. CtpoeHue 1 cBOICTBAa KOMILIEKCOB NEPEHOCUYMKOB KHCIOPOIa

PA3EJI 1.4 ( UO-1lonk-s, M/I-30mnk-8 )

1. ITpumenenne ITAB B xupypruu. Ctpoenue [IAB. Mexanusm nelictBusl.

2. Ancopbuust. Bunel ancopOuroHHON Tepanuu.

PA3JIEJI 1.5 (M-1lonk-s, UJI-3onk-s )

1. MunennoobpazoBanue. SIBiaeHue cooOnIM3auuy B MEAULIMHE U (papMalliu.

2. SIBneHus KoaryJsiuy, KOJUIOWAHOM 3alUThl U NENTU3aLUU B )KHBOM OpraHU3MeE.
PA3JEJ 2.1 (MI-1onk-s, UJA-3onk-s )

1. OnTruyeckas n3o0Mepusi OKCUKUCIOT. Parilemuyeckue cmecu.

2. Peaknuu MUKJIA3AIAN ¥ SJIMMAHUPOBAHUST OKCHKHCIIOT.

3. JIByX- 1 Tp€XOCHOBHbIE OKCUKHCIOTHL. VX 3HaueHue B OMOJIOrMU U MEUIINHE.
4. CanuuuioBasi KHCIOTA U €€ TPOU3BOIHBIE.

5. Hannuue o-CH-KUCITOTHOTO LIEHTpa B OKCOCOEIMHEHHSIX KaK Mpu4nHa oopazoBanus cBsizu C-C B
peakmusx in Vivo.

PA3JIEJI 2.2 (M-1lonk-s, UJI-3omnk-s )

1. T'ereponnonucaxapusl. ['mamypoHoBas KHCIOTA.

2. 'erepononucaxapuibl. XOHAPOUTHHCYIIb(ATHI

3. I'erepononmncaxapuasl. I'enapus.
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4. Postb BOJOPOIHBIX CBSA3EH B KauecTBe (DAKTOpa CaMOOpPTaHU3AIMH KHUBBIX CUCTEM.
®opmupoBaHuE BOJIOPOAHBIX cBs3el Mexay ctpykrypamu JIHK u PHK.

5. Xumudeckast mpupojaa kKoponoBupycaSARS-CoV-2.

6.«Xumepa» u COVID-19.

V1. OHEHOYHBIE CPEJACTBA UIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH U
INPOMEXYTOYHOU ATTECTALUHU 110 UTOI'AM OCBOEHUA JUCHUIIJIMHBI

@DOoH/T OIICHOYHBIX CPEACTB B IMOJHOM KOMIUIEKTE ,JIJIsl TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH H
MPOMEXKYTOUYHOM AaTTeCTallMd 10 WTOTaM OCBOCHHS JHCHUIUIMHBI, pa3paboraH B Qopme
CaMOCTOSITENILHOTO JIOKYMEHTa B BHJE MNPWIOKEHHE K pabodeld mporpaMMe JAUCIHUILTAHBL
(ITpunoxxenwue 1)

6.1. Hepeqeﬂb KOMIIeTEHIIHIi C YKa3aHUueEM 3TaloB ux (l)OpMI/IPOBaHI/Iﬂ B IIpouecce 0CBOCHUSA

paboyeii MPOrpaMMbl 1M CHUILTHHbI

Kon HaunmeHoBaHue pa3jaeia DopMbI KOHTPOJIA
KOHTPOJIHPYEMOM AUCHHUILINHBI
KOMIIETeHIIUH
U -lonk-s ONEeMEHThl XUMHYECKOM P, T, PI'3, KpNel,JIp
N-3orik-8 TEPMOAVHAMUKH, TEPMOJIUHAMUKH
pPacTBOPOB U XUMHUYECKON KHHETHKH.
OCHOBHBIC TUITBI XHMHYECKHX C, T,P,IIp,Kp,Kon,C3,PT3
N-lomnk-s PaBHOBECHI U TIPOLIECCOB B
N JI-3orik-8 (yHKIIMOHUPOBAHUH KUBBIX CUCTEM
N/I-1lomk-8 buonornyecku akTUBHBIE P,C.ITp,Kp
N JI-3ormk-8 HU3KOMOJIEKYJISIPHBIE HEOPTAHUYECKHUE
BelleCTBa (CTpOCHHE, CBOMCTBA, y4acTH
B ()YHKIIMOHHPOBAHUE JKUBBIX CHCTEM)
N/I-1lomk-8 duzndeckasi XUMHUS MOBEPXHOCTHBIX C ,P.IIp,T,Kon
N-3orik-8 SIBJICHUN B ()YHKIITMOHUPOBAHUU KUBBIX
CHCTEM.
N-lorxk-8 dusnueckas XUMHUS AUCIIEPCHBIX C,P,IIp,Kp
N-3orik-8 CUCTEM B (DYHKIIMOHUPOBAHUH JKHUBBIX
CHCTEM.
N-lomxk-8 [Tonu- u reTepoPyHKIIMOHATbHbIE C,PIIp,T
N JI-3ormk-s COCJTMHEHM S, YIaCTBYIOIIHEC B
mpoueccax XKU3HEAEATEIbHOCTH.
N-1lonk-s buononumeps! 1 X CTPYKTYpHbIE C.P.IIp,PK
N1-3omk-8 KOMITOHEHTHI.

6.1.2. OneHOYHbIE CPEACTBA IS TEKYIEro KOHTPOJIsl yCIeBaeMoCTH

JIJ1st TEKYIIero KOHTPOJIS YCIIeBAEMOCTH JIUCITUILTMHE UCTIOIB3YIOT CIEAYIOIINE OIICHOYHBIE
cpencTBa:

1) TunoBsble 3aaHus JJIsl OLIEHNBAHNS Pe3yJIbTATOB OCBOEHHUSI KOMIIETEHIIHH HA YPOBHE
«3HaTh» (OCHOBHBIC (PU3MKO-XHUMUYECKHE, MATEMATUYECKHE U €CTECTBEHHO-HAYYHBIE TIOHATHS U
METO/IbI) :

TECTUPOBAHUE
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Pazgen 1.3 buojsiornyeckn akTUBHbIE HU3KOMOJIEKYJISIPHbIE HEOPraHUYeCKUe BelecTBa.
[13.10 .buorennsie anemeHThl. KoMIuieKCHbIE cOeAMHEHUS
Koa xourposupyemoii komnerenuun OITK-8 ( M/I-lork-s )

Buorennbie 3j1eMeHTBI

1. DHgemuveckue 3a00JIeBaHUS CBSI3aHBL:  !C POCTOM UeIOBeKa

!c 0cOOEHHOCTAMU OPraHU3MOB Ic pexXMMOM CHa U OT[IbIXa

l+c OMOTCOXMMHYECKUM COCTOSTHUEM Cpefibl OOMTaHUsT  !|C BECOM UeloBeKa

2. Hanuuue B opraHu3Me MOCTOSHHOM NPUMECH HOHOB CTPOHIMS HapsAy C MOHAMU KallbLUs
00BsICHsETCS: !pasnuuremM pa3MepoB UX HOHOB

l+CX0CTBOM pa3MepoB WX HOHOB IpaznuyrieM CTPOEHHUS UX aTOMOB

3. K OuOreHHBIM OTHOCSITCSI DJIEMEHTBL:  |COJIepIKaluecs B MMUILE

l+He00X0UMBIE I KUZHEACSITEIbHOCTA OpraHu3Ma

monaiaroniye B OpraHu3M U3 OKPYXKarolen cpeibl

Imomajatoniyie B OpraHu3M U3 BHYTPEHHEH cpefibl

4. Bo Bcex coeAMHEHUSX, COACPIKAIIUXCS B KUBBIX OpraHM3Max, BOJOPOJ HMEET CTEINEeHb
okucnenus:! +1 10 -1

5. Harpuii u muTHii HaKamMBarOTCS:

!BO BHYTPHUKIJIETOUHOM KUJIKOCTH !+BO BHEKJIETOUHOM KUKOCTH

6. Kanuii, pyOununii v 11e3uii HaKaIIMBaIOTCS B OPTaHU3ME :

!4+BO BHYTPHUKJIETOUHOM KUAKOCTH !|BO BHEKJIETOUYHOM KUIKOCTH

7. B opranu3me HaTpuil HAXOJUTCS B BUE cojeil: !ximopunos !docdaTo

BOIOpOIOKAPOOHATOB !+Bcex, BbIIIE IEPEUNCICHHBIX COSTMHEHUI

8. Tlocrosinnoe wu30biTouHOEe moTpeOsieHnne NaCl — crmocoOCTByeT MOSIBICHHIO B OpraHU3Me
OCMOTHYECKOU: !H+runeproHun !runotoHuu !M300CMHUHU

9. l'mneprounueckue pactBopsl NaCl o6imagaroT CBOWCTBOM: l06e300IMBaOIIUM
|+aHTUMUKPOOHBIM |CIa3MOTUTHYECKUM

|perynsuun 0OCMOTHYECKOTO TOMEOCTa3a
10. [Ipumenenre NaHCO3 B 60bIINX 103aX MPUBOAMT K:

!+ankano3y !MOBBIMIEHHUIO KUCIOTHOCTH JKEIYJOUYHOTO COKa

lanio3y MOHMXK. KUCJIIOTHOCTH KETyJIOUHOT0 COKa

11. Kanuii B G0JBIIMHCTBE CITy4aeB SIBISIETCS aHTarOHUCTOM:

Icepebpa 6poma +HaTpus 'pyOouams le3us
12. Tlpu xaamueBOM UCTOLEHUH PUMEHSIOT:

1+KCl INaCl INaHCOs 'KHCOs3

13. 'maBHBIM KOMITOHEHTOM KOCTHO# TKaHU sBisieTcs: !+Ca Mg !'Ba !ISr
14. KomriekcoobpaszoBaTesieM B XJI0pOUILIE SBISIETCS MOH:

I+Mg? ICa®* 'Ba®* ISr2*
15. MoHEI KaJpOus IOAABISIOT aKTUBHOCTL MHOTHX (bepMeHTOB, AKTHBUPYCMBIX HOHAMH !SI’2+
IBa?*1+Mg?* IMn?*

Kpurepun onieHkH TeKylero KOHTpoJisi ycreBaeMoCTH (TeCTUPOBaHuUe):

«OTIUYHOY: 100-90%

«XOopomioy: 89-70%
«Y IOBIIETBOPUTEIBLHOY: 69-51%

ANER NI NI

«HeynoBIeTBOpUTEIBRHOY: <50%

2) TunoBele 3aaHus VIS OLCHUBAHUSA Pe3yJabTaTOB CGOPMHPOBAHHOCTH KOMIIETCHIIUH HA
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YPOBHe «YMeTh» (MHTEPIIPETHPOBAThH JAHHBIC OCHOBHBIX (DH3HKO-XUMHUYECKUAX, MATEMATHUECKIX
U €CTECTBCHHOHAYYHBIX METOIOB HCCIICIOBAHNUS TP PEIICHUH TPOPECCHOHATIBHBIX 3a/1a4):
PE®EPAT

Pazgen 1.4 ®usuyeckasi XUMHS NMOBEPXHOCTHBIX SIBJEeHHMH B (PYHKUMOHMPOBAHUHU SKMBBIX
CHCTEM.
Koa xourponupyemoii kommerenuun OITK-8 ( M/1-3 onk-s )

1. ITpumenenue ITAB B xupypruu. Ctpoenue [1AB. Mexanusm nelictBusl.
2. AncopOuus. Buapl aacopOIIMOHHOM Tepamnuu.

Kputepumn oneHku Tekyuero KOHTpoJs (pedepar):

. HoBu3zHa pedeprupoBaHHOTO TeKCTa: Makc. — 20 6amios;

. CreneHb pacKphITUS CYIITHOCTH Tpo0ieMbl: Makc. — 30 Oaiios;
. O060CHOBaHHOCTH BBIOOPA UCTOYHUKOB: Makc. — 20 OaIoB;

. Cobnronenue TpeboBanuii kK opopmieHuIo: Makc. — 15 6aios;
. I'pamoTHOCTB: Makc. — 15 6asos.

OuenuBanne pedepara:
Pedepar ouenuBaercs mno 100 OamipHON 1IKane, Oanbl MEPEBOJSATCS B  OLEHKHU
YCIEBAaEMOCTH CJIEAYIOIUM 00pa3oM (0auibl yYUTHIBAIOTCS B MpOIEcce TEKYIIEeH OIEHKU 3HAHHM
POrpPaMMHOT0 MaTepHaa):

86 — 100 6a110B — «OTIUYHOY;

70 — 75 6amioB — «XOpOIIOY;

51 — 69 6anIoB — «yJIOBIECTBOPUTEIIHLHO;
MeHe 51 0aia — «HeyJOBIECTBOPUTEIBHOY.

ANENENEN

CUTYALHMOHHBIE U PACUETHBIE 3ATAYA

Paznen 1.2 OcHOBHBIE THIBI XUMHYECKHUX PaBHOBecHii M npoueccoB B GyHKUHOHHPOBAHUHI
JKUBBIX CHCTEM .

I13 Ne6. KosstnratuBHble cBOiicTBa pAaCTBOPOB.

Kon xonTposmpyemoii komnerenmun OITK-8 (U/I-lomnk-s ).

1. Anuno3 wiM ankano3 HapyllaeT MEXaHU3Mbl MepeHoca KUCIOpo/a IeMOIJIOOMHOM KpOBH.
['eMornoOMH y4yacTByeT B HECKOJBKHX paBHOBECHSIX, OOLIMII pe3yibTaT KOTOPHIX MOYKHO
NpUOJIM3UTENIBHO ONKMCATh YPaBHEHUEM:

HeH*Boxn) + O2@omn) = Hs Ox@omm + H ®om)
B kakyto CTOpPOHY CMEIIAETCs 3TO PABHOBECHE TPH aI(u103€e?
[TosicCHHUTE ITOYEMY TO MPUBOAUT K KHCIIOPOJHOMY TOJIOMaHHIO.

2. Konrnenrpanus nonoB H' ojn) H3MeHsieTCst B pe3ysibrate u3MeHeHus: ckopoctu yaanenus CO2
13 JIETKAX. DTOMY IIPOLIECCY COOTBETCTBYET PABHOBECHE:
H*®oan) + HCO3 8o ~— H, CO3 (BOJIH) ~— H.0 ok + COx(n)
ITosicanTe, nouyeMy nosslieHHe KoHIeHTpanuu CO2 BbI3bIBAET auuao03?
3. Y 06oibHOrO, 10CTaBICHHOr0 B KIMHUKY, pH kpoBu 7,49. Illenounsie pe3epBbl MOBBILICHBI;

nasnenne CO2 camkeno. Kakoit Bug KOC nabmrogaercst y 6016HOTO?
a) MeTabOINYEeCKHI HEKOMITEHCUPOBAHHBIN allnu03
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0) ra3oBbIii HEKOMIICHCUPOBAHHBIN aJIKaj03
B) Ia30BbIil KOMIIEHCHPOBAHHBIN alIKaj03

') MeTabOIMYeCKUi KOMIIEHCUPOBAHHBIH aJIKajo3.

Kpurepun onieHkH TeKylero KOHTpoJisi ycnesaemoctu (CHTyanMoHHbIE M pacyeTHbIE
3a1aum):
«OTINYHOY:
OTBeT Ha BOIPOC 3a/1a4 JaH NpaBWIbHbIA. OOBsACHEHNE X0/1a €€ peleHHs MoIpoOHoe,
M0CJIEI0BATEIbHOE, TPAMOTHOE, C TEOPETUIECKUMU 0O0OCHOBAHUSAMHU (B T.4. U3 JIEKITHOHHOTO
Kypca), ¢ HEOOXOJUMBIMH CXeMaTHYECKUMHU H300paKEHUSIMH, OTBETHI HA JIOTIOJTHUTEIIbHBIC

BOITPOCHI BCHHBIC U yETKHeE.

v «Xopowmoy:
OTBeT Ha BONPOC 33/1a4M JaH NpaBUIbHbIN. OObsICHEHHE X0/1a €& PeleHHs I0APOOHOE, HO

HEOAOCTATOYHO JIOTHYHOC, C CIMHNYHBIMHU OIIMOKaMHU B ACTAJIIX, HCKOTOPBIMU 3aTPYAHCHUAIMU B
TCOPECTUYCCKOM 000CHOBaHUH (B T.4. U3 JCKOMOHHOI'O MaTepI/Iana), B CXCMATHYCCKHUX
H306pa)KeHI/I${X H OTBCTHI HA JOITIOJITHUTCIBbHBIC BOIIPOCHI BEPHBIC, HO HCAOCTATOYHO 4ETKHE.

V' «YI0BIETBOPHUTENLHOY:
OTBeT Ha BONPOC 3a/1a4u JaH NpaBWIbHbIA. OOBsCHEHNE X0/1a e€ PelIeHHs HET0CTaTOYHO

MIOJTHOE, HEMOCIIE0BATEIHbHOE, C OMIMOKAMH, CIIA0BIM TEOPETHICCKIM 00OCHOBAHUEM (B T.H.
JICKIHMOHHBIM MaTepI/IaJIOM), CO BHAYUTCJIbHBIMU 3anyaHeHI/I$IMI/I nu OHII/I6KaMI/I B CXCMATHYCCKHUX
I/I306pa)K€HI/I$IX, OTBECTHI HA JOIIOJTHUTCJIIBHBIC BOHpOCI)I HCIOCTATOYHO I-IéTKI/IC, C OHII/I6K3.MI/I B
JIeTalsX.

v «HeynoBIeTBOPUTETLHOY:
OTBeT Ha BOIPOC 33/1a4u JaH HenmpaBuiIbHbIN. OOBsICHEHHE X0/1a €€ PEIICHUs] TaHO

HEMOJIHOE, HENIOCIIEI0BaTENbHOE, C IPYObIMU OLINOKaMH, 0€3 TeopeTHYecKoro 000CHOBaHUS (B T.4.
JIEKIIMOHHBIM MaTEPHAJIIOM); OTBETHI Ha IOTIOJIHUTEIBHBIE BOTIPOCKHI HETPABHIIbHBIE (OTCYTCTBYIOT).

KOHTPOJIBHBIE PABOTbI

KonTtpoabHnas padora Nel

Pa3gen 1.1 : DiieMeHTbI XHMHYECKOH TePMOIHMHAMHUKHI, TEPMOAMHAMUKH PACTBOPOB H
XHMHYECKOW KHHETHKHI

I13 Ne3. Tepmogunamuka.

Kon xonTposmpyemoii komnerenmun OITK-8 (M/I-3ork-s ).

buaer Nel

1. XumHyeckasi TEpMOIMHAMHKA KaK TEOPETHUECKasi OCHOBAa OMOIHEPTETHKH.

2. BbluncnuTe M3MEHEHHE SHTAIBINU B CTaHAAPTHHIX yciaoBuax peakuuun 4NH3n+502r = 4NO(p
+ 6H20r) ecnm  craHmapTHBIE SHTAJIBIUN O00pa30BaHMS BEIIECTB yYACTBYIOIIMX B PEAKIHH
paBubl:— 46K]J[x/Monb (NH3); 91 x/x/monb (NO); — 286 x/Ix/Moins (H20).

a)— 1168  6) 896 B) 448 r)-448
3. Ha ocHoBanum 3axkoHa ['ecca paccuuTaiiTe SJHEPreTUYECKUE 3aTpaThl CTYAECHTA 3a CYTKH, €CIIH B
CYTKH OH ynotpebnser: 8 r Oenka, 80 r xkupos, 400 r yraeBoaos. [Tpu cropanuu 1 r Genxa,

JKUpa, yriieBoJioB Beiaensercs 4,2; 9,5; 4,3 k[’>k COOTBETCTBEHHO.
a) 2514 ©6) 2500 B) 3000 T1)3200

Kpurepun ouneHkm Tekyimero KoOHTpoJsi ycnesaemoctu ( Konrponbnas padora):
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«OTIaHOY:

CryneHT uMmeeT rTyOOKHe 3HaHMs yIeOHOT0 MaTepuaa Mo TeME MPAKTUYECKOTO 3aHATHS
«Tepmogunamukay. ChopMynHpoBaI U U3JI0KHIII TTOJHBINA U TIPABUIIHHBIM OTBET HA TCOPETUUYCCKUM
BOIIPOC C COOJIOICHUEM JIOTUKH HU3JI0KEeHUEe MaTepuana. [IpaBuiibHO permt u opopmut
MIPEIOKCHHBIC 3a/1a4H.

«Xopouoy:

CryaeHT nokasall 3HaHUs y4eOHOro MaTepualia, yCBOWJI OCHOBHYIO JIMTepaTypy. B muceMeHHOM
dbopMe TeMOHCTPUPYET 3HAHUS TEOPETUIECKOTO U MPAKTHYECKOTO MaTepralia o JaHHOU TeMe,
JIOTTyCKasi HE3HAUYUTEIbHBIC HE TOYHOCTH B OTBETE Ha TEOPETHUECKUI BOIIPOC WK ohopMiIeHHE
OTBETa Ha MPEJIJIOKEHHbIE 33]1a4H.

«Y IOBJIETBOPUTENLHOY:

CTyaeHT B 11eJIOM OCBOMJI MaTepUall MPAKTUYECKOTO 3aHATHS, HO 3aTPYAHSIETCS C MPABUIHLHOU
OIICHKOM MPEAJIOKEHHOM 3a]1auu, JAaCT HEMOJIHbIA OTBET HA MPEIJI0KEHHBIA TEOPETUUECKUI
BOIIPOC.

«HeynoBIETBOPUTEALHOY:

CTyneHT uMeeT CYIIeCTBEHHBIC MPOOETbl B 3HAHUSX OCHOBHOT'O y4eOHOTO MaTepuaia
MPAKTUYECKOTO 3aHATHUS, TIOJTHOCTHIO HE PACKPBLI COJIEp>KaHUE BOMPOCA, AT HE BEPHYIO OLIEHKY
CUTYaIIMH B IPEIJIOKCHHBIX 3a/layax, He MPaBUJILHO UX pelraeT. HeymnoBieTBopuTenbHas OlleHKa
BBICTABIISICTCS CTYJEHTY OTKa3aBIIEMYCs MMCbMEHHO OTBEYATh HA BOMPOCH! OUIIETHI.

COBECEJJOBAHHUE ITIO KOHTPOJIBHBIM BOITPOCAM

Pa3neu 1.3 :Buonosumepsl ¥ UX CTPYKTYPHbIe KOMIIOHEHTHI .
I13.22.Hyk1enHOBbIE KHCJIOTHI
Koxa xonTposmpyemoii komnerennun OITK-8 ( M/-3orks ).

1. [TupuMHIMHOBBIE M INYPUHOBBIE HYKJIEMHOBBIE OCHOBaHUS U  UX
COKpaIlleHHbIe 0003HAYEeHHUI.

1. CtpoeHue HyKJIEO3UIOB.

3. CrpoeHne HyKJICOTHAO0B U UX Ha3BaHUs Kak docdaros.

4. [TpuHIMI CTpOEHUS NOJUHYKIIEOTUIHOM 1enu (nepBuyHas crpykrypa JHK u
PHK).

3. KommiemMeHTapHOCTh HYKJIEMHOBBIX OCHOBaHMM Kak MpPUYMHA CTaOMIM3alUN

nsorHon cnupanu JJHK.

4, [Tonuuykneo3uadochaTsl U UX ydacTHe B OMOXMMHYECKHX Ipoleccax
nepeHoca GpochaTHbIX TPyIIIL.

5. Crpoenne HUKOTHHAMUIHBIX KopepmenToB — HAJTY u HAI®" (okucienHbie
dopmer) u HAJTH u ero pocdara HAJIDH (BoccTanoBneHHBIE HOPMBI).

6. 84ccranoBurensHOro Aeiicteus cucrembl HAJ[/HATH.

Kputepun onieHKH TeKyIIero KOHTPOJIsS yCIeBaeMOCTH
(CobecenoBanue Mo KOHTPOJIbHBIM BOIIPOCaM):

v «OTIHYHOY:

CryneHT umeer TiyOOKHMe 3HaHUS Y4eOHOTO MarepHala MO TeMe JaHHOTO 3aHATHs,
chopMyInupoBall TOJHBIA W TPaBWIBHBI OTBET HAa BOMPOCHI TEMBI 3aHATHS, C COOIIOJECHUEM
JIOTUKU U3JIOKEHUS MaTepuaia, IOKa3bIBa€T YCBOEHUE B3aMMOCBSA3M OCHOBHBIX MOHATUHA U
TEPMHUHOB, CMOT OTBETHUTh Ha BCE YTOUYHSIOIIMNE U JOTMOJHUTEIbHBIE BOMpPOCHl. CTymeHT
JIEMOHCTPHUPYET 3HAHUS TEOPETHIECKOTO M TIPAKTHIECKOTO MaTepHalia 1o TeMe 3aHSTHS.
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v «Xopouio»:
CTyleHT mokasal 3HaHMe y4eOHOro MaTepuaa, yCBOMJ OCHOBHYIO JIMTEPATYypPy, CMOT

OTBETUTH IIOYTH MOJHO Ha BCE 3aJaHHbIE JONOJHUTEIBLHBIE M YTOUHAIONME BOIPOCH. CTymneHT
JIEMOHCTPUPYET 3HAHUS TEOPETHUYECKOrO U IPAKTUUECKOTO MaTepUaa 10 TEME 3aHATHS, JOMyCKas
HE3HAYUTEIIbHbIE HETOUHOCTH.

4 «Y IOBIETBOPUTEIBLHOY:

CTyaeHT B 1I€JIOM OCBOWMJI Marepuan MPaKTUYECKOro 3aHATHS, OTBETHJI HE Ha BCE
YTOUHSAIOIINE U JOMOJHUTEIbHBIE BONpPOChl. CTyAEHT 3aTpyAHsieTcsl C TMPaBWIBHOW OLIEHKOU
MPEIOKEHHOTO  BOIpOca, JaéT HEMOJHBIA OTBET, TPEOYIOIHMA HABOIAIIMX BOIPOCOB
MIPETo/1aBaTelIs.

4 «HeyIoBIETBOPUTEIEHON:

CTyneHT uMeeT CyIIEeCTBEHHbIE MpPOOeiabl B 3HAHUAX OCHOBHOIO Y4eOHOro marepuasa
IIPAKTUYECKOI0 3aHATHUSA, ITOJHOCTBIO HE PACKPBLI COJIEPKAHUE BOIIPOCOB, HE CMOI OTBETUTH HA
YTOYHSIOUIME M JIONOJHUTENbHbIE BOHpOChl. CTYAEHT [MaéT HEBEPHYI OLIEHKY CHUTYyallUH,
HENPaBWJIbHO BbIOMpaeT anroput™m jeiictBuil. HeynosierBopurenbHas OLEHKAa BbICTABISAETCS
CTYZIEHTY, OTKa3aBIIEMYCsl OTBE€YaTh HA BOIPOCHI TEMBI IIPAKTUYECKOIO 3aHATHUSA.

3) TunoBble 3aJaHus 1J1s OLIEHUBAHUS Pe3yIbTATOB C()OPMUPOBAHHOCTH
KOMIIeTEeHIIUH HA YPoBHe «Biagers» (pemars ycaoKHEHHBIE 33/1a4d Ha OCHOBE IPUOOPETEHHBIX
3HAHUU, YMEHUH U HaBBIKOB, C UX IPUMEHEHHUEM B HETUIIMYHBIX CUTYaIUsIX, (GOpMUPYETCS B
IpOIIecce MPAKTHYCCKOM IeITEIbHOCTH):

KOJIVIOKBHYM.

Paznen 1.2 113.9 KoanuratusHble cBoiicTBa pacTBopoB. Kucji0THO-0OCHOBHOE paBHOBecHe.
I'maposus coueii. BygepHbie cucremMbl
Kon xonTposmpyemoii komnerenmmun OITK-8 ( UI-1-omk-s )

KOHTpOJILHLIe BOIIPOCHI X 3aIaHUSA

KosummraruBHble CBOHCTBA PACTBOPOB.

1. PacTBOpBI, UX KiIaccupukaus.

2. CriocoObl BhIpaKEHMsI KOHLEHTpPALMU PacTBOPOB (MaccoBas A0S, MOJIIpHAas KOHLEHTpPAalus,
MOJIIpHasi KOHLIEHTpALVsl DKBUBAJICHTA, MOJIJIbHAS KOHLICHTPALHS)..

3. KonnuraruBHble CBONCTBA PACTBOPOB.

4. 3akoH Payns u cinenctBus u3 Hero.

5. D06ynuockonuyeckas ¥ KpHOCKOMUYecKasi KOHCTaHThl. MeTo bl 50YTMOCKONTUU U KPUOCKOIHH.

6. OcMoc 1 ocMoTHYeCKOe JlaBieHue. Posib ocMoca 1 OCMOTHYECKOTO JaBJIEHUS B OMOJIOTHYECKUX
cucTeMax.

7. 3akoH Bant-I'opda 11 HEINEKTPOIUTOB U IEKTPOIUTOB. M30TOHMUECKUH KOAPPHUIIUEHT, ero
buznyecKuit CMBbICI.

8. I'uno-, rurnep-, "30TOHNYECKUE PACTBOPBL. PacTBOPHI N30TOHUYHBIE KPOBH.

9. SIBienmne mua3Moan3a, TeMOJIN3a U H300CMUH.

3amauu
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1. B 300 r Boasl pactBopuiu 0,5 Moisi MO4YeBHMHBI. HaliTh MOHM)KEHUE MABJIEHHUS HACBIIIEHHOTO
napa Bozsl Haj pactBopoM mipu 100°C (po=101,3 kIla).

2. B 720 r Boas! pactBopuii 1 Mosb GpykTo3bl. HaiiTu MOHMKEHWE MaBJICHHS Tapa PacTBOPHUTEIIS
Haj pacteopom npu 100 °C (po = 101,3 kIla).

3. B 180 r Bogsr pactBopui 6 T moyeBuHbI ¢ My (CO(NH3)2) = 60 r/mons. Haiitu naBnenue mapa
pactBopuTeins Haa pactBopoM MoueBHHBI ipu 100°C (p.=101,3 kl1a).

4. Haitnure temneparypy kunenuns 0,1 mons/kr pactBopa NaCl (i = 1,92), a Ks6 = 0,563.

5. Paccunraiite, Ipy Kako TeMIlepaType MOJLKEH KPHUCTAIUIM3MPOBATHCA PACTBOP, COACPIKALLUN
250 r roaroxo3sl B 1 51 Bozs (Kip = 1,86).

6. Ilpu pactBopenuu 5 r BemectBa B 200 T BOABI MOJIy4YaeTCsl PaCTBOP, KPUCTALIU3UPYIOLIUIICS
npu -1,45 °C. Onpenenute Monekyisapayro Maccy Beriects. (K = 1,86).

7. Beruucaute ocmotuueckoe nasienue (B kl1a) pactBopa He anekrponuta, coaepxkaiiero 0,2 Moib
BemecTBa B 44,8 1 pactBopa. R=8,31 kIla si/momns-K.

8. B 4 1 Boas! pactBopmin 1 Mok rimoko3bl. KakoBo ocMoTryeckoe nasienue pactsopa mnpu 0°C?
R=8,31 xIla a/monb-K.

9. B 22,4 11 Bozbl pacTBOPUIM 2 MOJIb MOUEBUHBL. KakoBO 0CMOTHYECKOE JaBIEHHUE PACTBOPA IIPU
0°C? R=8,31 kIIa n/momnb-K.

10. Umeercs 200 T pactBopa rimoko3sl (CsH1206), cogepxarniero 7,2 T paCTBOPEHHOTO BEIIECTBA.
Temnepatypa pactBopa paBHa 27°C. BeruncnuTh ocMoTHUeCKOe AaBieHue pactBopa. R=8,31 klla
a/monb K

11. B xakoM o0beme BOABI cliefyeT pacTBOpUTh 0,5 MOJIA HE DIIEKTPOJIUTA, YTOOBI OCMOTHYECKOE
nasienne pactBopa mpu 0°C paBasutoch 1 atm? R=0,082 atm n/mons-K.

CuryaumuoHHble 321241

1. [Ipy naTOIOTUYECKUX COCTOSIHUSAX B OPraHU3ME MOTYT BO3HUKATh Pa3IUYHbIE BUIbI OTEKOB:
3acTOMHBIE OTeKH (MPU MEXAaHWYECKHX TOBPEXKIEHUSAX), CEepICUHble OTEKH, OTEKH IpHU
TUIONIPOTENHEMUSIX (CHM)KEHUE KOHLEHTPALlUU B KPOBH) U JIp.
a) OOBsICHUTE MEXaHU3M BO3HHMKHOBEHMS 3aCTOHHBIX OTEKOB, HCIIONB3Yys CXeMmy (HU3HKO-
XUMHUYECKON PEryJsiuu BOJHO-COJIEBOIO OOMEHa.
6) KaxoBbl (HU3NKO-XUMHYECKHE OCHOBBI BO3HHUKHOBEHHUS CEpIEUYHBIX OTEKOB, OTEKOB IIpU
TUIONIPOTENHEMUSIX ?
B) Kakue BUbI OTEKOB BBI 3HaeTE?

2. bonburyto omacHOCTb JUIsl JKU3HU OOJBHOTO TMPEACTaBIAIOT OTEKHM MO3ra, JIeTKHX, HpU
KOTOPBIX OJIHUM M3 CIIOCOOOB OKa3aHMs MOMOIIHU SIBJISIETCS BBEACHHE THUIIEPTOHUYECKUX PACTBOPOB
TJIFOKO3BI.

a) [louemy npu yrpo’karomux >KU3HH OTEKOB MO3ra, JIETKUX OOJIbHOMY BBOJST TMIIEPTOHUYECKUI
pacTBOp IIIFOKO3bI?

6) Kakue npenmyiiiecTBa UMEIOT pacTBOPHI IIIFOKO3bI IIEpE]] pacTBOpaMU HATpus?

B) [ToueMy npu oTekax HEAOMYCTUMO yNoTpeOIeHne conen?

3. I'uno- m rUNEepTOHUYECKUE PACTBOPHI HAXOAAT IIMPOKOE NMPUMEHEHHME B MenunuHe. s
MPABWJIBHOTO OKa3aHHs MOMOIIM OOJIbHOMY Bpad JOJDKEH 3HAaTh (PU3UKO-XMMHUYECKHE OCHOBHBIE
CTa/INY TUIO- U TUIIEPTOHUYECKHUX PACTBOPOB.

a) OOBICHUTH, MTOYEMY IPHU AJUIEPIMUECKUX PEAKLUIX, COMPOBOXKIAIOLIMXCS OTEKaMH TKaHEW, B
OpraHu3M BBOIAT KoHIEeHTprpoBaHHbIe pacTBOpbl CaClz (10%), raroko3sl (20%).

6) OObsicHUTE MEXaHW3M [POTUBOMUKPOOHOTO JEHCTBHS TUNEPTOHHUYECKUX PACTBOPOB,
NPUMEHSEMBIX JJIs1 IPOMBIBaHUS U 00pabOTKH paH.

B) Ilouemy Henb3s BBOAUTH B OPraHU3M B OOJBIIMX KOJIMYECTBAX T'MIIO- WJIM THIEPTOHHYECKHE
pacTBOpsbI?

4. HapymieHusi SJIEKTPOJMTHOTO M BOJHOTO OOMEHa B OpraHM3ME MOTYT TPUBECTH K
HEOOpaTUMBIM U JieTalbHBIM u3MeHeHusM B [THC.
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a) Kakue n3MeHeHMsI BBOJHO-COJIEBOTO OOMEHA NMPOUCXOAAT MPH BBEAECHUU OOJBIINX KOJINYECTB
0eccoNeBBIX KUAKOCTEH OONBHBIM O HapyleHHOH (yHkiuen noyek? K kakuM mocieacTBusM st
0O0JIBHOTO 3TO MOKET IPUBECTHU?

0) [Ipu BBeneHUM OOJNBUIMX KOJWYECTB COJIEBBIX M30TOHHMUYECKUX PACTBOPOB MOTYT HAOIIOAATHCS
OTEKU KOHe4HocTed U Jerkux. OObsCHUTE (PU3NKO-XUMHUYECKUH MEXaHU3M BO3HUKHOBEHHUS 3THX
OTEKOB.

B) Kakue HapylieHus BBOJHO-COJIEBOrO OOMEHa MOTYT HacTylaTh NpHU YHOTPEOJIEHUU MOPCKOH
BOJIbI? (koHIeHTpanust Na* B MOpCKoii Bojie B 2 pa3a BhIIIIE, YeM B KOHIICHTPUPOBAHHON MOYE).

5. Ta3oBble TaHrPEHBI BBI3BIBAIOTCS MHUKPOOAMH, Pa3MHOXKAMOIIUXCA B OECKUCIOPOTHBIX
yCIOBUAX B INIyOMHE paH M OMepTBEBLIMX TKaHeW. [Ipu jeueHuM ra3oBbIX I'aHI'PEH MPUMEHSIOT
METOJ TurnepoapuyecKkorl OKCHreHanuuu. MOTUBUPYITE BO3MOXKHOCTH mpuMeHeHus: meroaa ['BO,
OCHOBBIBASICh HA 3HAHUU (PU3UKO-XMMHUYECKMX OCHOB PAacTBOPUMOCTH TI'a30B B OMOJIOIMYECKHX
KUJKOCTSX.

6. [Ipu ObicTpOM TOJBEME BOJOJIA30B U3 TIIYOMHBI MOXXET BO3HHKHYTh KECCOHHAash 0OJE3Hb,
NpeJICTaBIISIONIast OOJBIIYI0 ONACHOCTD JUIs TKaHU. Mcromnb3yst 3HaHHe (PU3HKO-XUMUYECKUX OCHOB
PaCTBOPUMOCTH Ta30B B OHMOJOTHYECKHX IKHIKOCTSIX, OOBSICHUTE MEXaHU3M BO3HUKHOBCHUS
KeccoHHoOM Ooiie3Hu. [Touemy 3aMeHa a30Ta TejreM B JbIXAaTEIbHBIX CMECSIX YCTPAHSET OMACHOCTb
BO3HHUKHOBEHHUS KECCOHHOM 00s1€3HU?

Kpurepun oueHKH Tekylero KOHTpoJs ycnesaeMoctu (KoiokBuym):

«Heyn0oBIEeTBOPUTEILHON:

3nanus: CTyIEHT HE CIIOCOOCH CaMOCTOSITENIbHO BBIICIHTH TJIABHBIC TOJOXKEHUS B H3y4aeMOM
MaTtepuane aucuMiuiiHe. He 3HaeT W He INOHMMAaeT 3HAYUTENBHYI0 WM OCHOBHYKO 4acThb
IIPOrPaMMHOI0 MaTepHualla B IIpeieax OoCTaBIEHHOTO BOIIPOcCa.

VYmenus: CTyIeHT HE yMeeT NMPUMEHSTh HENOJIHbIE 3HAHUS K PELICHHI0 KOHKPETHBIX BOIPOCOB U
IIPEIUI0KEHHBIX CUTYallMOHHBIX 3a7ad.

HaBbiku: CtyzneHT He BiajieeT NpakTUYECKUMU HaBbIKaMM PEIICHUs 33/1a4 JaHHOTO pa3/ela.

«Y IOBIETBOPUTEIHLHO»

3nanus: CTyIEeHT YCBOWJI OCHOBHOE COJAEpKaHHE AMCLUUIUIMHBI, HO HUMEET MpoOesbl YCBOECHHUS
MmarepHalia, He MpensTCTBYIOLINE AajbHEeHIleMy YCBOEGHHIO y4eOHOro MmarepHuaia Mo AMCLUIUIMHE
«Xumus». IMeet He cucTeMaTU3UPOBAaHHBIE 3HAHMS 110 MPEABIIYIINM pa3aenam. Marepuan usiaraet
(dparMeHTapHO, HEMOCJIE0BATENIBHO.

VYmenus: CTyaeHT HENOCHIeoBaTEeIbHO U HE CHUCTEMATH3MPOBAHO YMEET HCMOJIb30BaTh HEIOJIHBIE
3HaHUS MaTepualla, 3aTpyAHsAeTCs NpU MPUMEHEHHM 3HAaHUH HEOOXOIAMMBIX Ul peIIeHUs 3ajady
JAHHOTO pa3zielia Ipu 00bICHEHUU KOHKPETHBIX MOHATUN U 3aKOHOB.

Hagsbiku: CTyneHT JoryckaeT OlMOKY U HETOUHOCTH MPH pacueTax, UCIOIb30BaHHE TEPMUHOIOTHH.
«Xopouioy:

3nanus: CTyOeHT CcHocoOeH CaMOCTOSTENBHO BBIACTUTH TIJIaBHBIE IIOJIOKEHUS B HM3y4aeMOM
Marepuane. Iloka3piBaTh 3HaHUA JaHHOrO pasjaena. JlaeT NONHBIM M IpPaBUJIBHBIM OTBET Ha
[OCTaBJIEHHBI  BOMPOC, HO JIONYCKAeT HE3HAuMTEeNbHblE OIIMOKM M  HETOYHOCTH MpHU
BOCIIPOM3BEICHUN TEPMUHOB U (HOPMYII, JOMYCKAET HETOUHOCTH B PEIICHUHU 3aJa4, HE MCKaKaollue
UX CYLIHOCTH.

VYMeHus: YMeTb CaMOCTOSITEIBHO BBIACINTH TIJIaBHBIE IIOJIOKEHUS B HM3y4aeMOM MaTepuale,
HNPUBOJUTH MPUMEPHI, TOATBEPKIAIOIINE UX 3HAYMMOCTh B OMOJOTMH U MEIUIIMHE, JeNaTh BBIBOJIBL.
YMeeT ucnosib30BaTh MOJYYECHHBIE 3HAHUS Ha MPAKTHUKE, BJIAJICeT HAYYHOU TepMuHosioruei. CTyaeHT
BIIQJICET MAaTEpPUAJIOM JAHHOIO pas3jena AUCLUIUIMHBI, M3J1araeT €ro IOCJIEeI0BaTEIbHO, HOIyCKas
HE3HaYUTeNbHbIe OIIMOKH M HETOYHOCTH, He 00JIaJjaeT TOYHBIMU HaBbIKAMU pabOThI CO CIPaBOYHOM
JUTEPATypO, IPAaBUIBHO OPUEHTHPYETCsI, HO paboTaeT MeJIEHHO.

«OTIHYHO»:

3nanus: CTyJIEHT CaMOCTOSITENIbHO BBIIEIISIET IJIaBHbIE MOJIOKEHUS B U3Yy4aeMOM pasfieie U crocoOeH
KpPAaTKO U ITPaBUJIbHO OXapaKTEPU30BATh OCHOBHBIE 3aKOHBI U SIBJICHUS.

VYmMmenus: CTymneHT yMeeT COCTaBJIATH IOJHBIA M TNPAaBUIbHBIM OTBET HAa OCHOBE M3YYEHHOI'O
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MaTepualia, BBIACIATH TJIABHOE, MOATBEPKIATh OTBET PA3IUYHBIMU MPUMEPAMHU, CAMOCTOATEIBHO U
apryMEHTUPOBAHHO JENaTh aHAIU3, 0000IICHUS 1 BHIBOJIBI.

Hapikn: CTyaeHT moka3bIBaeT TOJIHOE BIAJCHHE BCEM OOBEMOM MaTepuajia JaHHOTO pasiena,
BJIJICET HABBIKAMU PEIICHUS 3a]1a4.

ITPOBEPKA ITPAKTUYECKHNX HABBIKOB

Pa3znen 2.2 buonosiumepsl U X CTPYKTYPHbI€ KOMIIOHEHTHI.
Koxa xourponupyemoii komnerenuun (OITK-8 ( 1/I-3-omk-s )
0-aMMHOKHCJIO0THI. Belkn U mentuasbl.

HpaKaneCRne 3adaHusd.

1. Hanummre npoekunoHHbIe (OPMYIBl U YKKUTE MX MPUHAMICKHOCTH K CTEPEOXUMHUECKUM
psaaam JuIs:

a) alaHuHa; 0) (eHuIaTaHHA; B) BaJMHA.

2. Hanumure ypaBHEHUs AUCCOLUALMM [T JIEHIIMHA U aClIaparuHOBOW KHUCIIOTHI.

3.ITokaxkuTe ¢ TOMOIIBIO YpaBHEHUH peakiuii aMm(poTepHbIe CBOCTBA!

a) ajaHuHa; 0) aMUHOYKCYCHOM KHUCIIOTBI; B) 2,6-TMaMUHOT€KCaHOBOM KHCIIOTHI.

4. Hannmmre ypaBHEHHE B3aUMOJEHCTBYS ajlaHUHA C THIPOKCHIOM MEJIH.

5. Hanmmmre ypaBHeHUE STepUUKAINH TIIMIIIHA C METAaHOJIOM.

6. Hanummre ypaBHEHUS OKUCIMTEIBHOTO J€3aMUHUPOBAHUS Ul alaHMHA M acrapariHOBOI
KHUCJIOTBI.

7. Hannmunre ypaBHEHUS B3aUMOJAECHUCTBUS C A30TUCTOM KUCIOTOM JJIA:

a) MIMLMHA; 0) aJaHWHA; B) aCapariHOBOM KUCIIOTHI.

8. IlpuBenuTe cXeMbl peakliuii, JOKa3bIBAOIKX aMpoTepHble cBoiicTBa ceprHa. K xakoil rpymme a-
AMUHOKHCJIOT (KMCIIBIX, OCHOBHBIX MJIM HEUTPAIbHBIX) OTHOCUTCS cepruH? OOOCHYITE OTBET.

9. Hamumure st  BaJiMHA  CXEMbl  CIEAYIONIMX  pPEaKIIHil: a) obOpa3oBaHUs
ATUIJIOBOTO 3¢upa; 0) alMIUpOBaHUS YKCYCHBIM aHTHAPUAOM; B) C a30TUCTON KHCIIOTOM.

10. Hanuure ypaBHEHUsI TpaHCAMUHUPOBAHUS JIJISI:

a) acmaparuHOBOW M MHUPOBUHOTPATHOM KHUCIOT; 0) ajJaHMHA W TJIMOKCAJIIEBOM KHUCIOTHI, B) IS
YK u ananuna.

11. Hanumure ypaBHEHUS AeruapaTaldy JIJIs:

a) BaJiuHAa; 0) INIMIMHA; B) aJJaHUHA.

12. HanuiuTe ypaBHEHMsI CUHTE3a CIEIYIOIMIMX NENTH/IOB:

a) Ana-T'uc; 6) I'my-LHuc-I'nun; B) Tpu-Ban-Cep-Ana; r) JIuz-Tpu-Jleit-Acn.

13. ITokaxuTe CTpOEHUE CIAEAYIOMNX MENTHIOB:

a) Tup-I'nu-I'ny-®en-JIusz; 0)Tup-I'mu-I'ny-Mert-Uneii.

14. HanmnmuTe ypaBHEHHE THAPOIN3A CAEAYIOMNX NENTH/IOB!

a) ['nu-T'uc, 6) Huc-Tup-Uneit; B) I'nc-JIuz-IIpo-Bai.

15.TpuBenute Ha3Banue TpunentuaaAla-Ser-Tyr, ero cTpykTypHy0 GOpMyIy U CXeMy peakiuu
miesiogHoro rugpousa. O6o3naubTe N- 1 C-KOHIIBI U IENTHIHBIC CBSI3U.

16.ITokaxxure oOpa3oBaHue CBSI3€H, CTAOMIIM3UPYIOIINX o-CIIUpan OeJIKOB c
nocienoBareabHOCThIO [n-Jlei-den-1{uc-Cep-Ana.

17. 306pa3ute cTpoeHue o u 3 — CTpyKTyp Oernka.
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18. M300pa3uTe B3aMMOJICHCTBHE MPOCTPAHCTBEHHO COJIMKCHHBIX B MOJICKYJie Oejika paguKaioB
[UCTEHHA.

19. M300pa3ute B3aUMOACHCTBHE MPOCTPAHCTBEHHOTO COJMMKEHUS B MOJIEKYJEe OeliKa paguKaioB
JIM3UHA U acTlaparuHOBOW KUCIIOTHI.

20. IToxkaxkuTe pa3pylieHHUE TPETUYHOH CTPYKTYphl Oeika, CTaOMIM3WPOBAHHOW IUCYJIb(PUIHON

CBA3bIO.

Kpurepun oneHkn Tekymero KOHTpoJisi yenesaemoctu (Ilpakrudeckue 3aganust)

«HeyoBIETBOPUTEIILHOY: CTY/ICHT HE BIAJCET MPAKTUYSCKUMU HaBbIKAMU HANTMCAHUSI XUMUUECKUX
dbopmyn u peakiuii. He 3HakoM ¢ HOMEHKJIATYpOi aMUHOKHCIIOT, IPUPOJIOH XUMUYECKOHN CBS3H
MOJIEKYJT OelKa.

«YILOBJIeTBODI/ITCJIbHO»I CTy[[eHT BJIaACC€T OCHOBHBIMU HABBIKAMM COCTABJIICHUS XUMHUYCCKUX q)OpMYH
aMHUHOKHCIIOT, CIIOCOOCH HACHTHU(PHUITUPOBATH X MTPOCKIIMOHHBIC (OPMYIIBI U TPUHAIIICIKHOCTH K
CTepeOXI/IMI/ILICCKI/IM psmaM, HO I[OHyCKaeT OIHI/I6KI/I U HCTOYHOCTHU B TepMI/IHOJIOFI/II/I, B CXEMax peaxunﬁ.
He criocoGen naTth 000CHOBAHHBIN OTBET MPU XaPAKTEPUCTHKE XMMUYCCKHUX CBOMCTB JAHHOTO Kjacca
COCIMHEHUH.

«XOpoLIOY»: CTYIEHT BIaJCET TEOPETUYECKUMHU 3HAHUSAMH 110 JAHHOW TEMAaTUKE, HO JOIYCKAET HE
3HAUUTENbHbIE OIIMOKY U HEAOYETHI IPY HAMcaHUM (OpMYJI U ypaBHEHUIN XUMUUeckuX peakiuil. He
BJIaJI€eT JOCTATOUHBIMU HaBBIKAMHU pabOThI C Y4€OHUKOM, IPAaBUIILHO OPUEHTUPYETCS B TEOPETUUECKOM
MarepHaie, Ho paboTaeT MEJIEHHO.

«OTINYHOY: CTYAEHT MTOKa3bIBAET IITyOOKOE M MOJTHOE BIAJCHNE BCeM 00BEMOM TEOPETHUECKOTO
MmarepHaia, Cioco0eH NPUMEHUTh 3TU 3HaHUA K PELICHUIO TOCTAaBIEHHOW KOHKPETHOM 3a/1a4H, BiaJieeT
XUMHUYECKON TPaMOTHOCTbIO M1 HOMEHKJIATYPOH, pa3Oupaercs B 0OCOOEHHOCTSAX CTPOECHHUSI OEIKOB U
MOJIEKYJI, 0-aMUHOKHCIIOT.

PacuerHo-rpaduueckas 3agaua (Jlaboparopuasi padora)

Paznes 1.1 : DiieMeHTBI XMMHYECKOH TEPMOAMHAMHMKH, TEPMOAMHAMHKH PACTBOPOB H
XMMHYeCKOH KHHEeTHKH .
Kon xonTposmpyemoii komnerenmuu (OITK-8 ( UI-3-ork-s )

JlaGopaTopuas padora Ne 2.
3aBMCHMOCTD CKOPOCTH XUMHYECKOH PeaKIHH OT
pa3M4yHbIX (aKTOpPOB
Onovim Ne 1.3aBHCHMOCTb CKOPOCTH XMMHYECKON PeaKIMU OT KOHIEHTPaAHU
B tpu npoOupku Hanmutk pasdasienssiii 0,1 M pactBop THocybdara Hatpus NaxS203 — B mepByto

2 M1, BO BTOpYIO — 4 MJI, B TpeThio — 6 Mil. B mepByto nmpobupky 100aBUTh 4 M1 BOJIbI, BO BTOPYIO — 2
MJI, B TPEThIO BOJY He A00aBisATh. B kaxknayro npoOupky A006aBuThH 1Mo 2 MJ pa30aBiIeHHON cepHOM
KHCJIOTBl U 3aceyb Bpems cekyHiaomepoM. HaOmromaTe oOpa3zoBaHuMe MyTH M 3aHECTH PE3YJIbTaThl
OTIBITA B TAOJIHILY.

Ne C \% \% \% T - BpeMs C V- CKOpPOCTb

oboupok | NaS;03 mo | NaS20s, H20, | H2SO4, M1 |06pazoBanmus Na S0z mocie  jp. MyTH,
paz6., M MIT M MYTH, CEK. pas36., M DITb/CEK

1 0,1 2 4 2

2 0,1 4 2 2

3 0,1 6 - 2

ITo manaBIM Ta6J'II/II_IBI BBIYMCIINTD:
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1. Konnenrpanuro THocynbhara HaTpHs B KKI0M MpoOupke o Gopmyiie

2. CKOpOCTh XUMUYECKON PEaKIMH MPH KaXK10M KOHIIEHTPAIMHU 110 GopmyIie

C(Na,S,03) =

3. 3anmcarh ypaBHEHUE PEAKIIHH
Na2S203+ H2S0s— NaoSOs + SO2T + S L + H20
4. IToctpouTtsh rpauk 3aBUCUMOCTH CKOPOCTH XUMUYECKOH peakiuu oT KoHIeHTpauun NazS203.
5. Caoenathb BBIBOJI.
Onovtm Ne 2. 3aBHCHMOCTH CKOPOCTH XHMHYECKOI peaKkMu OT TeMIepaTyphbl
B nBe xosi0b1 HayMTh MO 5 M1 okcanata Hatpus NaxCz04 , mo 3 M1 KOHIIEHTPHUPOBAHHOW CEPHOM
KACIOTHl U 1o 5 mu mepmanranata kamusi KMnOg. 3aceus Bpems. CopepkuMoe OAHOIM KOJObI
HarpeTh, a JOPYTYI0 OCTaBUThH Oe3 HarpeBaHusa. HabOmionaTh 3a M3MEHEHHEM OKpacKH pacTBopa B
konbax. 3acedb BpeMs oOeclBeUMBaHUs pacTBopa B oOeux Koibax. Pe3ympTaThl ombiTa 3aHECTH B

C(Na,S,03)ucxV(Na,S,03)

V (06w, p — pa)

C(Na;S,03)

Ta0IHILy.
Ne C \Y C \Y \Y t— T - BpeMst V - CKOpOCTh
itopl NaxC20s4  NaxCo0s  |[KMnOs  [KMNnOs  1:SOsmnt  femmiepatypa,  |Mcue3HOBEHHS
M MII M MIT °C OKpackH, cex
1 0,1 5 0,1 5 3 20
2 0,1 5 0,1 5 3 60

1. 3anucarh cXeMy peakliu U YpaBHSATH €e.
Na2C204 + KMnOs+ H2SOs— NaxSO4 + KoSO4 + MNSQO4 + CO2+ H202. Paccunrtath
koHueHnTpanuto KMnOs B mpoOupke 1 CKOPOCTh peakiiuy MpH KaKA0H TeMnepaType mo hopmynam

C(KMno,) =

C(KMnO04)ucxV(KMno0,)

C(KMnO,)
V (06u1.p—pa) !

3. IlocTpouts rpaduik 3aBUCUMOCTH CKOPOCTH PEAKIIHH OT TEMIIEPATYPHI.
4. Cnenarh BBEIBOI.

Kputepun omeHKH TeKylero KOHTpoJis ycnesaemoctu (PacuerHo-rpaduueckas 3agava):

Pabora cunTaercsi «3a4TEHHOI»,eCIIHM CTYICHT PABIJILHO U aKKypaTHO 3aIlOJHUT
MPEIOKEHHBIC TAOTUIBI BHECS B COOTBETCTBYIOIINE Tpadbl SKCIIEPUMEHTAILHBIC TAHHBIC U JTAHHBIC
MOJTy4YeHHBIE TyTeM MaTeMaTH4eCKUX pacyeToB. [1o pe3ynbraTaMm moay4YeHHBIX BRIYUCICHUN
MPABWIIEHO CTPOUTCS TpaUKH 3aBUCIMOCTH CKOPOCTH XUMUYECKUX PEAKITHI OT KOHIICHTPAIH U
Temneparypbl. Ha ocHOBe 3THX UCCIIeZJOBaHUI CAENaHbl BEIBOJIBI, MOATBEPKAAIOININE 3aKOH
JeHCTBYIONMUX Macc U npasmwio Baut-I'ododa.

PaboTa «He 3aCHHUTBIBAETCS», €CITU JOMYIIEHBI OMUOKH B pacueTax, HEMPaBUIBLHO MOCTPOCHBI
rpaduKy, B 3aMOTHCHUH TAOJUIL JOMYIEHBI HAPYIICHHS B SIUHUIIAX U3MEPCHUS B 0003HAYCHHUSIX.
Crenanbl BBIBOBI TPOTUBOpEYAIIME 3aKOHY JEHCTBYOMNX Mace U npaBuiy Bant-I'odda.

6.2. [IpomekyTOUHAS aTTEeCTALMS 10 HTOTaM OCBOCHUS M CIUIIIMHbBI

6.2.1. ®opma npome:KyTOUYHOM aTTecTanum — 3a4et. Cemectp 1.
6.2.2. [Ipouenypa npoBeaeHNs MPOMEKYTOYHOM ATTEeCTAIIUM.
TectupoBanue.

CobecenoBaHue 110 OMJIETaM.
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6.2.3. [IpuMepbI BONPOCOB /151 MOATOTOBKH K 3a4eTy
Tepmoaunamuka

1. TepMoaMHAMUYECKUE CUCTEMBI (M30JIMPOBAHHbBIE, 3aKPBITHIE, OTKPBITHIE, TOMOTE€HHBIE U T€TEPOrECHHBIE).
2. [TapameTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI. TepMOAMHAMUYECKHE TPOLIECCHI.
3. Bauytpennss sHeprus (ornpeaesieHue, COCTaBIsIoNINUe, Pa3MEPHOCTh). DHTAJIBIHS.
4. IlepBoe Havaso (3aKoH) TepMoarHaMUKU. DopMynupoBKH. MaTeMaTHueckoe BblpaxkeHue. Temnooomen
u paboTa, Kak (HOpMBbI Iiepeadu SHEPTHH.
5. Tepmoxumusi. 3akon ['ecca u ciencTBus u3 Hero. CTaHAApPTHBIE TEIIOTHI 00Pa30BaHUS M CTOPAHUSL.
6. Tepmoxumuueckue ypaBHeHUs peakuuid. TernoBoi 3 PekT XUMUYeCKON peakiu. DK30- U
SHAOTEPMHUUYECKUE PEAKIIUH.
7. O6patumbie U HEOOpATUMBIE MPOIIeCCHl (peakiuu). Kpurepuu caMmonpou3BOIEHOTO MPOTEKAHUS
IIPOLIECCOB
8. Bropoe Havyano TepMoauHaMHKH. PazniaHbie GOpMYIHPOBKH €ro 1 MaTEMaTHIECKOE BBIPAKCHHUE.
9. OHTponusa. AGCONIOTHOE 3HaYeHHE SHTpoNuU. PacueT sHTponuu A1 XMMUYECKON peakluu.

10. Oneprus 'n66ca. TepMoanHaMuyecKue yCIOBUs paBHOBECHSI. DK30- U SH0- 3PIrOHUYECKHUE ITPOLIECCHI
B OpraHu3Max.

11. TpeTtbe Hauano (3aKOH) TEPMOAMHAMUKHU. DHTAIBIUNAHBIA U SHTPOMUIHBIN (HAKTOPHI.

3apaun
1. Ha ocHoBanuu 3akoHa ['ecca paccunTtaiiTe sHepreTudeckue 3aTpaThl CTYJEHTA 32 CYTKH, €CIIU B CYTKH
oH ynoTpeOnser: 8r 6enka, 80r xxupos, 400r yrnesogos.  Ilpu cropanuu 1t Genka, xupa, yrieBo10B
Beiaensiercs 4,2; 9,5; 4,3 k/[>k COOTBETCTBEHHO.

2. AH® pactBopenns CuSO4 u CuSO45H20 cocTaBisitoT COOTBETCTBEHHO
—66,0x/>x/Monb u +11,7x/>/Monb. Beraucants AH® rugparanuun CuSOs .

3. BblUMCANTL KOIMYECTBO TEMIOTbI, KOTOPOE BbIAE/NTCA MPU OKUCIEHUU TNOKO3bI MO peakumn CeH1206(T) +60; (r) =
6CO,(r) +6 H,O(xK) npwu cTaHAAPTHbIX YCAOBUAX, €C/IU TENNOTbI 06Pa30BaHUA BELLECTB Y4aCTBYIOLWLMX B PEaKLUUM PaBHbI:
-286 kx/monb (H20) ; -393 kOxk/Mmonb (CO3); -1273 kOx/monb (CsH1206).

4. Beraucmnts AHC peaxmn C2HsOH(x) + O2(r) = CH3COOH(k) + H2O(3) 110 CTaHapTHBIM TEIIoTaM
CTOpaHHUS BEIIECTB, YIACTBYIOLIUX B PEAKIIUU:
-1371 xIx/monb (C2HsOH); -870 xIx/mons (CH3COOH).

Kuneruka u karaaun3. XuMu4eckoe papHOBecHe

1. Peakuuu npocTble, CIOKHbIE, TOMOTE€HHbIE U reTeporeHHble. CKOPOCTh TOMOT€HHBIX XUMUYECKUX
peaxkuuii 1 METO/IbI €€ U3MEPEHUSI.

2. 3akoH neicTByromux mace ['ynpa0epra u Baare ans ckopoctu peakunu. Konctanta ckopocti
XUMHUYECKOHN peakinu, e€ Gu3ndeckuii CMbICI. MOJIEKYIIPHOCTD U MOPS0OK PEaAKIUH.

3. 3aBHCHMOCTb CKOPOCTH PEAKIUH OT:

a) KOHIIEHTpAIKH (3aK0oH jJercTByronmx Mace ['ynpnoepra u Baare);

0) Temnepatypsl (3akoH Baut-I'odda); B) JIaBJIEHUS M KaTalnu3aTopa.

4. Dueprus aktuBanuu. Karanus. BiusHue karannzaTtopa Ha BETMYUHY SHEPTMH aKTUBALMU. Busl
KaTajan3a (TOMOT€HHbBIN U reTepOTreHHBIH )

5. IlousiTrie 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKUX PEAKIUAX.
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6. ITonsiTHe 0 XMMHUYECKOM paBHOBecHU. KOHCTaHTa XUMHUYECKOTO PABHOBECHS U CIIOCOOBI €€ BHIPAKECHUSI.

7. OaHbl 0bpaTMble peakuuu:
1) 2NO() +O02(j¢>2 NOy(r) — 66 KK 2) 2SO0y + O2(«>2S03() — AH

3) CO(y) + Clyn«>COClyy + AH 4) 2CO(H«>COy( + Cry + AH
5) 2S03(<> 2507y + Oz — AH 6) Ha(r) + 12 (<> 2HIy — AH
7) Ny(r) + O3> 2NO;y — AH 8) 3Hz(+ No¢> 2NH3( + AH

J1st ka0 peakluM HAMMUIINTE BHIPAKEHUE ISl CKOPOCTHU MPSIMON U 00paTHOM peakluu U KOHCTAHTY
paBHoBecus. Kyna cMecTutcst paBHOBECHE JIAaHHOM PEAKIUHU, €CIIH: a) YBEIUYUTh WM YMEHBIIUTh
KOHIEHTPALUIO UCXOJHBIX BEIIECTB WM KOHEUHBIX MPOIYKTOB; 0) YBEIMUUTh WM YMEHBIIUTH J1aBIICHUE;
B) YBEJIMYUTH WJIM YMEHBIIUTH TEMIIEpATypy?

KosanuraTuBHble CBOMCTBA PACTBOPOB
1. KomuratuBHbl€ CBOWCTBA PACTBOPOB (IEPEUUCIIUTD U AATh XapaKTEPUCTUKY KaXA0My U3 HUX).

2. 3akoH Payns u cnenctBust U3 Hero. 0yJINOCKONIUYECKask M KPUOCKOITMYECKasi KOHCTAaHThI. MeTobl
50yJIMOCKONTUH U KPHOCKOIINH.

4. OcMoc 1 OCMOTHYECKOE JIaBieHHe. Poib ocMoca 1 OCMOTHYECKOTO JaBJICHUS B OMOJIOTHYECKUX
CHCTEMaX.

5. 3akoH Bant-I'odda asms HEINEKTPOIUTOB U ANEKTPOIUTOB. M30TOHMYECKNH KO (DUITHEHT, eTo
(bU3NIECKU CMBICIL.

6. I'uno-, runep-, ”30TOHUYECKKE PACTBOPHIL. SIBICHME I1a3MOJIN3a, FEMOJIN3a U U300CMHUH.

3agaun
1. B 300 r Boas! pactBopuiiu 0,5 Mosist MoueBUHBL. HaliT MOHM)KEHHE 1aBJICHUSI HACBIIIIEHHOTO TTapa BOJIbI
Haj pactBopom npu 100°C (po=101,3 klla).
2. B 180 r Boasl pactBopuia 6 T MmoueBuHbI ¢ M{(CO(NH2)2) = 60r/mosb. Haiitu naBnenue napa
pactBopuTeins Hajg pactBopoM MoueBHHbI Ipu 100°C (po=101,3 kI1a).
3. Haiinute Temmnepatypy kunenus 0,1momns/kr pactBopa NaCl (i = 1,92), a K»6=0,563.
4. B 4 11 BojbI pactBopuiu 1 Motk TIrOK03bI. KakoBo ocMoTHueckoe naBieHue pacteopa npu 0°C? R=8,31
klla i/momb-K.

KucsoTHo-ocHOBHOe paBHOBecue. ['uapoJu3 coseii

1. IIporonuTnyeckas Teopust KUCIOT U OCHOBaHUM. Cuila KMCIOT U OCHOBAaHUH.

3akoH pa3BeneHus OcTBayibpa.

3. Asromnporommu3 Bozbl. KoHCcTaHTa aBTOMpOTOsM3a BOIBI (MOHHOE TIPOU3BEICHHUE BOIbI).

4. BonoposHblii okasaresib, Kak KOIMYeCTBEHHAs Mepa aKTUBHOM KMCIIOTHOCTH U IIEJIOYHOCTH.

5. Tunbl POTONMTUYECKUX PEAKIINM ( MOHU3AIIWS, HEUTPaTM3aIis U TUAPOIIH3).

6. lanpi comu:  2) HaTpwsi KapOOHAT; 3) Hatpus cymedum,  5)xenesa (1) xmopu; 6)
xene3a (Il) aurpar;  7) memu (Il) Hurpar;  8) arerar Hatpus; 10) aMMOHWUSI XJIOPHTT;

JLnst KasKa0ro ciryyasi HANUIIUTe: a) hopMyITy COIH; 0) yKaxuTe €€ TUIT,  B) 3alUIIUTE €€
TUPOIN3; T) KOHCTaHTY TWAPONK3a; 1) 3aruimmte hopMyIty it pacueta pH pacTBopa JaHHOM COJTH.

BbydepHsbie cucremsl

1. Mexanusm Oydepnoro nerictBusi. daxtopsl, onpeaenstoue pH 0ydepHoii cuctemsl.
2. BydepHas eMKOCTb, (haKTOPHI, ONIPEEIAIONINe € 3HaUCHHE.
3. Jlanbl Oy¢epHBIE CHCTEMBI: aleTaTHbIN, aAMMUAYHbIH, TeMOTTIOOMHOBBIH,

OKCHTeMOTJIOOMHOBBIN, (hocaTHBIN, BOAOPOIOKAPOOHATHBIN, AMHUHOKUCIIOTHBIE, OCTTKOBBIE. 71 KayKmoro m3
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HUX 3aIicaTh: a) COCTaB, 0) MexaHm3M OydepHoro AeicTBYs, B) hopMyity st onpesiesieHns pH,
30HBI Oy(hepHOTO JEHCTBHUS U €MKOCTH KXI0ro Oydepa 1Mo KHCIIOTE U MIEIIOUH.

3agaun

1. Paccuuraiite 3Hauenne pH ammuaunoro 6ydepa, 1 1 kotoporo coaepkut 0,2 MOJISI aMMOHHSI OKCHA U

0,2 mounst ammonwst xsopuzaa (pK(NHsOH)=4,75).

2. Bprauciuts Benmnunny pH ammuaunoro 0ydepa, cocraBiennoro u3 200 mi 0,015M pacTtBopa aMMOHMS
xsopuga u 150 mi 0,02 M pactBopa aMMOHUS THAPOKCHA.

3. K 100 mu kpoBu nob6asmmm 36 mut 0,05 M pactBopa xsopuctoro Bojgopoaa.pH kpoBu uzmenusnocs ¢ 7,36

1o 7,00. Paccunraiite 6ydepHyto EMKOCTh KPOBH 10 KHUCIIOTE.

4. K 20 ma xpoBu go6asuinu 1,5 mi 0,02 M pactBopa Hatpus ruapokcuna. [Ipu atom pH xpou

WU3MEHUIIOCH OT 7,44 no 7,6. Haitnure OydepHyto EMKOCTh KPOBH IO KHUCIIOTE.

buorennbie 3j1eMeHThbl. KoMILJIeKCHBIE cOeIMHEHUS

1. BuoreHHoe 3HaUCHUE COCAMHEHUN S-, P-, d-32JIEMEHTOB B OpraHHU3Me.
2. Coenunenus d-anementos (Mn, Fe, Co, Cu, Zn, Mo) B opranusme.
3. Mano xkommiekcHoe coennnenue (KC).........................

1) Ko[MnCly]; 2) Ko[Mn(CN)s]; 4) Ka[Fe(CN)g]; 5) K3[Fe(CN)s];
6) K2[Co(CN)a4]; 7) [Co(NHa3)4]Cl2;  8) [Cu(NH3)4]SOs;  9) Naz[Zn(OH)a4];
JI1st KaXKI0T0 U3 HUX JIaTh: a) Ha3BaHME

6) 3aMrcaTh YpaBHCHUC AUCCOLNMAIINU JAHHOTO KOMIIICKCHOI'O COCANHCHUS, KaK CHUJIbHOT'O 3JICKTPOJIMTA U
YKa3aTb BHCHIHIOIO U BHYTPCHHIOKO KOOPAWHAIIMOHHLBIC C(i)epLI.

B) 3aIlruCaTb YPAaBHCHUC NUCCOLMAINN KOMIIJICKCHOI'O MOHA, KaK caaboro QJICKTPOJIUTA, YKA3aTh
KOMHJ'ICKCOO6pa3OBaTCJ'II>, JIMTa"Habl, KOOPAWUHALIMOHHOC YUCIIO KOMHJ’IGKCOO6pa3OBaT€J'I$I

I') yKa3aTb, KaKyl0 KOH(UTYpallMl0 MMeeT JaHHbIM KOMIUIEKcOOOpa3zoBaTesb U Kakoil rubpuau3anuei
aTOMHbIXOpOuTanel oHa oOyCIIOBJIEHHA

1) yKa3aTh TUI U XapaKTep CBS3U KOMILJIEKCOOOpa30BaTesl U JIUTaH]]

)K) 3aMuncaThb IJIs1 JaHHOTO KOMIIJICKCHOTO NOHA KOHCTAHTY HECTOMKOCTH

FeTeporeHm,le NMpoHeECChl U pPAaBHOBECUA

1. F'oMoreHHbIe ¥ TeTEPOTreHHBIE CUCTEMBI. Y CIIOBHSI 00pa30BaHMs U PACTBOPEHUS OCAJIKOB.

2. T'eTreporeHHbie paBHOBECHS B )KUBBIX Opranu3Max (popMrupoBaHUE HEOPTaHUIECKOTO BEIECTBA KOCTHOM
1 3yOHOH TKaHM).

3. Harmimre ypaBHEHHE PEaKIMA MEKITY: 1) CaCl> u NazPO42)NiCl> u NaOH

5) CaClzu NaxCOsz  6) CoCl, u NaOH 7) FeCls u NaOH 8) A1Cl13u NaOH

JIs Kaxaoro ciydasi 3alidTe:  a) TeTepOreHHOE paBHOBECHE; 0) BHIPOKEHHUE JTs1 KOHCTAHThI paCTBOPUMOCTH
JI7Ts1, BBITA/IAOIIETO B OCAJIOK COSIMHEHUST; B) (hopmyiy st pacuera Ks ocamka u pacTBOpHMOCTH (S).

HOBerHOCTHble ABJICHUA

1. IloBepXxHOCTHBIE SIBIEHUS M UX 3HAUEHHUE B OMOJIOTHHU U MEUIIMHE.
2. IloBepxHOCTHAas PHEPrUsl U MOBEpPXHOCTHOE HaTshkeHue. [loBepxHocTHO-akTHBHBIE (ITAB), -
nnaktuBHble ([IVB) u -neaktuHbie (IIHB) BemecTsa.

3.CopO1roHHBIE SIBICHUS: afcopOITusi, abcopOIus, 1ecopOIrs, XeMOCcOpOIUs, KamJUIIpHast KOHICHCAITHS.
28



4. Tlonsarue 06 amcopOeHTe, aacopOTUBE U aZCOPOITMOHHOM PAaBHOBECHH.

5. MounekynspHas U MTOJTMMOJIEKYJIsIpHas aacopOITusl.

6. AncopOuusi Ha TpaHUIle pasjielia TBEPA0e TeI0—Ta3 U TBEP0E TeIO—KUIKOCTh (PacTBOp).
7. AncopOuus CUIIBHBIX JIEKTPOIUTOB — U30UpaTenbHas 1 HOHOOOMEHHaAs.

JAucnepcHblie cuctemMbl. KossionaHbie pacTBOpPbI

1. lucniepcHble CUCTEMBI UX KJIacCU(UKALIUA.

2. [Ipuposaa KOLUIOMAHOTO COCTOSIHUSL. POJIb 3EKTPOIMTOB CTaOMIN3aTOPOB.

3. KongencauroHHble ¥ TUCIIEPCHBIE METOAbI TIOTYYEHUS 30JICH.

4. Viner xumudeckasi peakiysi 00pa3soBaHUs THAPO30JIS:

1) cepebpa xJ1opu/Ia Mo peakiiy MKy cepedpa HUTPaTOM U M30BITKOM HATPHs XJIOpU/Ia

2) cepebpa xJ1opu/Ia 1o PEaKIMKi MKy HaTPHsL XJIOPUIOM U M30BITKOM cepedpa HUTpara

3) cepebpa noauIa 1o peaky MeXx Iy cepedpa HUTPaToM 1 M30bITKOM HATPUsI HOAWIA

4) cepebpa noaMa 1Mo peakiuyi MEXKITy HaTPHsl HOIUIOM U M30BITKOM cepedpa HUTpara

5) Gapust cynbhara 1o peakiy Mex Iy 0aprst XJIOpUIOM U U30BITKOM HaTpus cyibgara

6) Gapus cysb(hara 1Mo peakiy MeXx Iy HaTpus Cy/IbhaToM 1 U30BITKOM Oapust XJIopUIa

7) pocata KabLIKs [0 PEAKIMU MEXKITY KaTbIMS XJIOPUIOM 1 M30bITKOM Hatpus (ocdara

8) pocdara kanbIws O peakiy MKy HaTpust pocdaToM U U30BITKOM KaJIbIHs XJIOpUIa

s kazknoro ciyyas:

1) coctaBbTe XUM. (HOPMYITY MUIIEIIIBL, YKOKHUTE €€ XMMHYECKUI COCTaB

2) yKaXuTe, TIe B MULIEIUIAX BO3HUKAIOT a[ICOPOIMOHHBIN U AIEKTPOKUHETHYECKHH MTOTEHIIANBL.

5. KuneTnueckasi ¥ arperaTuBHasi yCTOWYUBOCTh KOJUIOMAHBIX CUCTEM. DAaKTOPHI, ONIPEACIISIIOIINE
YCTOMYMBOCTb KOJUIOMJIHOW CUCTEMBI.

6. Koarynsmus. Mennennas u Obictpas koarynsamus. Koarymsiius 3051ei 2JIeKTpOTUTaMu U CMECSIMU
AIIEKTPOJIUTOB.

7. IMopor koarymsiuu, ero onpenenenue. Koarymupytromas crocooHocts. Konmonanas 3amnura.

HOJ’IH(])yHKIII/IOHa.]'II)HI)Ie COCANHECHUA

1. MHoOroaToMHbIE CIMPTHL, UX cBOMCTBa. [loka3aTh B3aMMOAEHCTBHE STUJICHIVIMKOJSA U IVIMLEPUHA C: a)
a30THOM kucioToH, runpokcuaom meau (1), ykcycHoi KuCIoTOH.

2. MHoroatomMHble ()eHOJIbI (MUPOKATEXUH, PE30PLIUH, XUHOH), UX OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE U
KHUCJIOTHBIE CBOMCTBA.

3. MHOroocHOBHbIe KapOOHOBBIE KUCIIOTHI (11aBenieBasi, sHTapHas). Mx cBoiicTBa (0Opa3oBaHue KUCIBIX U
CPeIHHUX COJIEH, CIOKHBIX H(PUPOB, OKHUCIUTEIHHO- BOCCTAHOBUTEIbHBIE CBOICTBA).
I'erepopyHKkuMOHAJBHBIC COCAMHEHUS

4. OKCUKUCIIOTHI, UX KJacCU(pUKAIUs, CTIeIM(DUIecKre peakIuu, ONTUYECKast H30MEPHSI.

5. B3aumogeiictBue monouHoi kuciaotel ¢ NaOH, ataHoOM, OKHCIIeHHE, crieiudrudecKkas peakiius,
ONITHYECKUE U30MEPHI.

6. Bzaumopeiictue si6109HOM KucmoThl ¢ NaOH, aTanomoM, OKHcIeHne 1 BHYTPHUMOJIEKYIISIPHYIO
neruapatanuio. ONTHYecKre H30MepPHI S0JT0YHON KUCTOTHI.

7. OKCOKUCIOTHI (MTUPOBUHOTPAIHAS, allETOYKCYCHAs, IIIABEJICBOYKCYCHAs B 0-KeToryTapoBas). Kero-

CHOJIbHAATayTOMCHMU.
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8. [TokazaTh KeTO-€HOJbHYIO TAYTOMEPHUIO, COJIc00pa30BaHNE U B3aUMOICHCTBHE C OPOMHOM BOJOW Ha
puUMepe MUPOBUHOTPATHOMN KUCIIOTHI.

9. Ha npuMepe aMUHOKHUCIIOTHI ajlaHUHA [TOKa3aTh: aM(OTEPHOCTD, JeKapOOKCUIMPOBaHHE,
OKHUCJIUTEIbHOE I€3aMHUHUPOBAHUE U TPAHCAMUHHUPOBAHKE, KaK CBOMCTBA (l-AMUHO-KUCIIOT BaXKHBIE JIJIS
oOMeHa BeIleCTB B OpraHu3Me.

OwmbLisieMble JTUIUABI

10. Jlumuel, sxupsl, kaaccudukanus. KapooHOBBIE KMCIOTHI BBICIIETO )XUpHOTO psna. [Ipusectu
IIPUMEPBHI.

11. KucioTHsli 1 11e1049HOM (OMBUICHHUE) TUAPOIN3 *KUPOB. [IpuBecT nmpumMepsl.

12. ®ochonunuap! (kedanuHbl U JEUUTHHBI), CHHTE3 ¥ TUAPOIN3 (KUCIOTHBIN U IEIOYHOMN).

0-aMHHOKHCJIOTHI. BelIkH U nenTuabl

13. a-amuHokucnoTsl. Kinaccudukaius mo cTpoeHUIo paguKkaia U JOMOJIHUTEIbHBIM (yHKIIMOHATIBHBIM
rpynnam (IPUBECTH IPUMEPHI).

14. KucioTHO-OCHOBHBIE CBOWCTBA 0.-aMHUHOKHUCIIOT, UX aM(pOTEPHOCTh MOKa3aTh HAa KOHKPETHBIX
npuMepax).

15. O6pazoBanue nentuaoB. KauecTBeHHBIC peaKIIMU HA OCIKH.

16. Ctpykrypsl Oenka (mepBUYHasi, BTOpUYHAS, TPETUYHAS U YETBEPTHYHAs ), CTA0MIN3UPYIOIINE UX
(hakTOopHI.

YriaeBoabl

17. Baxkneiilme MOHOCaXapHabl: allbJOTIEHTO3bI, aJIbJIOT€KCO3bI, KETO3bI (IIPUBECTU IPUMEPHI).

18. Lukno-nienHas (OKCO-OKCH) TayTOMEpHs YIIIEBOAOB Ha IPUMEPE TITFOKO3bI U (PPYKTO3BI.

19. lucaxapua manbTo3a, €€ CTpOCHHE, IMKJIO-1IeTHAas TayTomMepusi. BoccranarimBaroiiue CBOWCTBRA.

20. Mucaxapun 1akTo3a, €€ CTpoeHue, IUKIIO-IIeMHas TayToMepus. BoccTaHaBIMBarOIINE CBOMCTRA.

21. Qucaxapun caxaposa, €€ cTpoeHue, ruaponn3. [Ipuunna oTCyTCTBHUS BOCCTaHABIMBAIOIINX CBOMCTB Y
caMoi caxapo3bl M HATUYUE UX Y TIPOYKTOB THIPOJIN3A.

22. CtpoeHue Kpaxmaia, okKa3aTh CXeMaTHYEeCKU. Y Ka3aTh TUITBI CBSI3€M MEXKy OCTaTKaMH
MOHOCAXapuJ0B B aMUJI03€ U aMUJIONIEKTHHE. | TMKOreH.

I'erepodynkinuonajbHble NPOU3BOAHBIE OeH30/1a. ['eTepounkInyecKue coeTuHEeHU s

23. I'erepoyHKIIMOHAJIbHBIE TPOU3BO/IHBIE OEH30J1a, KaK JIEKapCTBEHHbIE CPEACTBA.
24. [TapaamuHO(heHON 1 ero Mpou3BoAHbIe. CaTUIUIOBas KUCIOTa U €€ POU3BOIHBIE.
25. IlapaamunoOen3oiinas kucinota (ITABK) u ee npoussoansie. CynbhannaamMuaHbe
IpenapaThl.

HykJienHOBBIE KHCJIOTHI

26. HyknenHoBbIe KHCIOTHI, KJIaccu(UKaIus, COCTaB, PyHKIUH.

27. IlupuMHUIMHOBBIE a30THCTbIE OCHOBaHMS, UX JIAKTaM-JIAKTUMHAsI TAyTOMEPHSL.
28. IlypuHOBbIE a30THCThIE OCHOBAHHUS, X JIAKTaM-JIAKTUMHAS TayTOMEPHUSL.

29. O6pa3zoBaHKe HYKJICO3UI0B U HYKJICOTHAOB (IPHUBECTU IIPUMEPHI).

30. Crpoenue yuyactka JIHK 1 PHK. Tunsl cBsizeil B HyKJIEHHOBBIX KUCIOTAX.

6.2.4. IIlpuMepbl BONPOCOB /ISl TECTUPOBAHUS
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TECTUPOBAHUE
Pa3nen 1.3 buoJjiornuecku aKTUBHbIE HU3KOMOJIEKYJ/ISIPHbIE HEOPraHUYeCKHE BelllecTBa.
I13.10 .buorenusie 3meMeHThl. KOMILIIEKCHBIE COETUHEHUS
Kona xonTponmnpyemoii komnerennun OIK-8 ( M/I-1lonk-s )

BuorenHble 3J1eMeHTBI

1. DHpemudeckue 3a001€BaHUs CBSA3aHbl:  !C pOCTOM uenoBeKa

!c 0cOOEHHOCTAMHU OpraHU3MOB Ic pexXMMOM CHa U OTJIbIXa

I+c OMOreoXMMHUYECKUM COCTOSTHUEM Cpe/ibl OOMTaHUsI  !C BECOM ueloBeKa

2. Hanmuuue B opraHu3Me TMOCTOSIHHOM TMPUMECH HWOHOB CTPOHILIMS HapsAy C MOHAMHU KaJbLIHs
o0BsICHsIETCS: !paznuurieM pa3MepoB UX HOHOB

!4+CcX0/1CTBOM pa3MepOB UX MOHOB !paznuureM CTPOCHHS UX aTOMOB

3. K GMoreHHBIM OTHOCSITCS 3JIEMEHTBI:  !coJieprKalliecs B IMUIIE

!+HE00X0IUMBIC IS KUIHEACITEILHOCTA OpraHu3Ma

lmomagaroniyie B OpraHu3M U3 OKpYXKaromie cpebl

monaiaroniye B OpraHu3M U3 BHYTPEHHEH Cpeibl

4. Bo Bcex COEIMHEHUSX, COJCPXKAIIMXCS B JKUBBIX OpraHM3Max, BOJOPOJ HMEET CTETEHb
okucnenus:! +1 10 -1

5. Hatpuii u TUTUH HaKaIjauBarOTCs:

!BO BHYTPUKJIETOYHOM KUJIKOCTH !+BO BHEKJIIETOYHOM JKUKOCTH

6. Kanuii, pyOuanii v 11e3uii HaKarIMBarOTCs B OPraHUu3Me :

!4+BO BHYTPHUKJIETOUHOM KUAKOCTH !BO BHEKJIETOUHOM KHIKOCTH

7. B opranu3me HaTpuii HAXOAUTCS B BUJE coueil: !xmopunos !docdaros

BOIOpOTOKAPOOHATOB !4+BceX, BBIIIE MEPEUYUCICHHBIX COCTMHEHHI

8. TIlocrossHHoe wu30bITOUHOE moTpebnenne NacCl CIOCOOCTBYET TMOSBICHUIO B OpraHu3Me
OCMOTHYECKOM: !H+TUnepTOHUH !TMMNOTOHMHM !M300CMUU

9. l'unepronnueckue pactBopsl NaCl obGmagaroT CBOWCTBOM: l00e300aMBaOIIUM
|+aHTUMUKPOOHBIM |ca3MoIUTUYECKUM

! perynsiuu 0OCMOTHYECKOTO TOMEOoCTas3a
10. ITpumenenne NaHCO3 B GonbIux g03aX MPUBOIUT K:

l+ankano3y !MOBBIMIEHHIO KUCIOTHOCTH KeTyJOYHOI'O COKa

lannnosy IMOHMX. KUCIIOTHOCTH KEITYA0YHOTO COKa

11. Kanuii B GONBIIMHCTBE CITy4YaeB SIBISIETCS aHTaTOHUCTOM:

Icepebpa Opoma +HaTpus pyOuaus lnesus
12. Tlpu KaameBOM UCTOIEHUU MPUMEHSIOT:

I+KCI INaCl INaHCOs 'KHCOs3

13. I'maBHBIM KOMIIOHEHTOM KOCTHOM TkaHu siBnsieTcs: !+Ca Mg !Ba !ISr
14. KommuiekcoobpazoBareneM B XJIOpO(pUILIE SIBISETCS HOH:

I+Mg? ICa%* 'Ba®* ISr2*
15. Monb! KanbLus MOJABISAIOT aKTUBHOCTh MHOTUX (DEPMEHTOB, aKTUBUPYEMBIX HOHAMH 1Sr#*
IBa®*1+Mg?* IMn?*

6.2.5. [Ipumepsl GU1€TOB U5l cOGece10BAHUSA

TOCYJIAPCTBEHHOE OBPA30OBATEJILHOE YUYPEJK/IEHUE BbICHIETO OBPA30OBAHUSI
«TATECTAHCKHI1 TOCYIAPCTBEHHBIN MEJIUIINHCKWI YHUBEPCUTET»
MUHUCTEPCTBO 3IPABOXPAHEHUSI POCCUIUCKOI ®EJEPALIMUA

Cnenuaannocts 31.05.03 — «CromaroJiorus»
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BUJIET Ne 23
K ANOPEPEHIIMPOBAHHOMY 3AYETY 10 XUMUHN

1. KonmuratuBHbie cBOMCTBA pacTBOPOB. 3akoH Payns .OcMOC 1 OCMOTHYECKOE JaBlIeHHE: 3aKOH
Bant-Todda. ITonstue o nzoocmuu.Ilnazmonus .I'emonus.

2. 15151 anaHWHA OTIPEIMIIATE KJIACC COSTMHEHMS, HAIIUIITNTE YPAaBHEHUS peaKLnii:
a) nucconuanuu (00pa3oBaHKs OUITOISIPHOTO HOHA),

0) noka3zpIBaroIue ero aMm(poTepHbIe CBOICTRA,

B) B3aMMOJICHCTBHS C 3TaHOJIOM,

I') A1eKapOOKCHINPOBAHHUS.

YTBepkeH Ha 3acefaHuu Kadeapbl, TPOTOKOJ OT « » 20 1. Ne

3aBeayromuii kadeapoii:

Hazues D.P., npogheccop, o.m.n |

CocraBurenu:

Babaesa /11, ooyenm, k.x.n |

noonucey

« » 20 2.

IF'OCYAAPCTBEHHOE OBPA3OBATEJIBHOE YUPEXKIEHUE BBICIHET'O OBPA3OBAHUA
«IATECTAHCKHMI T'OCYIAPCTBEHHBIV MEJUIIMHCKUI YHUBEPCUTET»
MHWHHUCTEPCTBO 3/IPABOXPAHEHUSI POCCUMCKOM ®EJIEPAIIAA

Crnenunaasaocts 31.05.03 — «Cromarosorus»

BUWIET Ne 32
K ANO®OPEPEHHUPOBAHHOMY 3AYETY 110 XUMUHN

1.I'ereporeHHbIe paBHOBECHS U MPOLIECCHI B OpraHu3Me. YciaoBHUsa 00pa30BaHMs U BOSHUKHOBEHHS B
ocankax. SInenue nzomoppusma.Hanumure ypasuenue peakuuu Mexay Ni(NO3)2 u NHOH
3anuIuTe: a) ypaBHEHUE peakiMi reTeporeHHOro paBHOBeCHs; 0) BhIpakeHNE KOHCTAHThI
paBHOBeCHS ISl ONPEACTICHUSI KOHCTAHThI PAaCTBOPUMOCTH BBINTAJAIOIIETO B OCAIOK COSTUHEHHS; B)
dopmyny ans pacueta K. ocanka u pacrBopumoctH (S).

2. Hanmumure ypaBHEHUS peakiuii 00pa3oBaHUs HYKJICO3UAa YpUIUHA U HYKICOTHAA YPUIUH-S' -
MoHodochara
(YMO).

YTBepkcH Ha 3acelaHuH Kadeapbl, MPOTOKOMI OT « » 20 1. Ne

3aBemyromuii kadeapoi

Hazuee D.P., npogheccop, o.m.n. |
NOONUCh

CocraBuTenu:

babaeesa /[.11., ooyenm, k.x.1 |
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« »

noonuch

20 2.

6.2.5. Onucanue nokasareJieil 1 KpuTepreB OLCHUBAHUS KOMIIeTeHIIMHU, YKAa3aHHON B
pasjeiie 2, Ha pa3JIMYHBIX 3Tanax ee GOPMUPOBAHNS, ONIUCAHUE IIKAJ OLlCHUBAHUSA

B CUCTCMY OLICHUBAHUA BXOOUT 3a4CT

Kpurepun
OLlEHUBAHMS

IIIxana omeHNBaAHUA

«HE 3a4YTCHO»

| «3aYTCHO»

Kox xoMnereHnmum W HauMEeHOBaHME WHAMKATOPA AOCTHKEHHSI KOMIETeHIIMH
NI-1lonk-s CiocoOeH UCIoib30BaTh OCHOBHBIE (PU3UKO-XUMUYECKUE TIOHATUS U METOABI IIPU
peteHnn mpodecCHOHABHBIX 3a1a49

3HATh CryneHT He CriocoOeH CTyIeHT CaMOCTOSITENBHO BbIACISET ITIABHBIE
CaMOCTOSATCIIBHO BBIACIIATH IMMOJIOKCHUA B UBYUCHHOM MAaTCpualic u crocoben
TJIaBHBIC IMOJIOKCHHA B U3YYCHHOM JaThb KPAaTKYI0 XapaKTCPUCTUKY OCHOBHBIM UACAM
MaTte€purajc JUCHUIIIINHEIL. npopa60TaHHor0 Marepuaia JUCIHUILUINHEI.
He 3Haet (pU3MKO-XUMUYECKUE IToka3piBaeT MOHUMaHHE (UIUKO-XMMHUYECKUX
ACIEKThl BAKHEHUIINX OCHOB IIOBEPXHOCTHBIX SIBJICHUM, JUCIIEPCHBIX
OMOXMMHUYECKUX MTPOIECCOB CHUCTEM, BBICOKOMOJIEKYJIIPHBIX COCAUHEHUH, UX
pa3IUYHbIX BUJOB TOMEOCTa3a B | CYLHOCTH, POJIM B OOMEHE BELIEeCTB, 0a3UCHBIX
OpraHu3Me: TEOPETUYECKUE IIPUHIMIIOB UX UCIIOJIb30BAHNS B MEAULIMHE
OCHOBBI OMO3HEPTeTUKH,
(bakTopbl, BIUAIOIINE HA
CMELICHUE PaBHOBECUS
OMOXMMHUYECKHX MPOIIECCOB.

yMeThb CryneHr He ymeer Crynent ymeer OOBSACHATh IPUUUHBI U
IIPOTHO3UPOBATH HAIIPABICHUE, | MOCIIECACTBHUS U3MEHEHUI HAIIPABIICHUs, TIOJTHOTHI
TIOJTHOTY M PE3yJIbTaThI U pe3ylbTaTOB XUMHUECKUX U (PU3UKO-
XUMHUYECKHUX U (PU3UKO- XUMHUYECKUX IIPOLIECCOB, IPOTEKAIOIIUX B
XUMHUYCCKHUX TIPOLECCOB, OpraHM3Me YeJIOBEKa; IPOU3BOANTH (PU3UKO-
ONUPAACh HA TEOPETUYECKUE XUMUYECKUE U3MEPEHMUS, XapaKTEPU3YIOLUE TE
MOJIOKCHHUSI XMMUH, PEe3yIbTaThl | MM UHEIE CBOIICTBA pPacTBOpPOB, cMeced u
BBIYUCIICHUN U HAOJIIOIEHU JIEKapCTBEHHBIX MPENapaToB; Kiaccu(puuupoBaTh

XUMHYECKHE COEAMHEHUS.
BJIA/IETh CryneHT He BiajeeT CTyneHT noka3biBaeT r1yO0OKoe U MOJIHOEe

TEPMUHOJIOTUEN; TEXHUKOU
MPOBEJICHUS KaU€CTBEHHBIX
peakuuii Ha HEKOTOPhIE
OMOJIOTUYECKH BaKHBIC
COEMHEHHUS U JIEKApCTBEHHbIE
CpEACTBA.

BIIaJICHUE BCEM 00bEMOM H3ydaeMOit
JTUCUUILIMHBI, BIIaJIEET TEPMHUHOJIOTUEH;
MPEACTABICHUSAMU 00 OCHOBHBIX XUMHUYECKUX U
(U3UKO-XMMHYECKUX METOAAaX MUCCICTOBAHUS U
TEXHOJIOTHSIX, UCTIOTh3YEMBIX B MEIUIIUHE;
HABBIKAMU aHANIU3a U pacyeTa MmapaMmeTpoB
BOKHCHIIINX XUMHUICCKUX U (PU3HKO-XHMHICCKHUX
MPOLIECCOB;

Kon xoMnereHuun 1 HaMMeHOBaHNE HHAMKATOPA AOCTHKEHUA KOMIICTCeHIHMH
NJI-3onk-s CnocoOeH HCIob30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE TIOHSTHSI 1 METOJIBI
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WCCJIETOBaHMsI PU pelIeHUH MPodecCrOHAIbHbIX 33/1ad .

3HaTh CryneHt He criocobeH CTyneHT crmoco0eH HCIOIb30BaTh
HCIOJIb30BATh €CTECTBEHHOHAYYHbIE TOHATHS O XUMUYECKOU
€CTeCTBEHHOHAYYHbIC TMOHATHS | IPUPOAE, CTPOCHUH U (PYHKIHUAX OMOJIOTHUECKU
0 XMMHYECKOH MpUpoJe, BaXHBIX OPIaHUYECKUX COEIMHEHUN
CTPOCHUH U QYHKIUU (HYKJIGHHOBBIX KUCJIOT, HPUPOAHBIX OEIIKOB,
OHMOJIOTrMYECKH BasKHBIX YIJIE€BOJIOB, JKUPOB, BOJAOPACTBOPUMBIX U
OpPTraHUYECKUX COeTMHEHUN KUPOPACTBOPUMBIX BUTAMUHOB, TOPMOHOB H JIp.)
(HYKJIEMHOBBIX KUCIIOT, B MHTEpIIpeTalud OOecrneueHus: HOPMaJIbHOTO
MPUPOJHBIX OENTKOB, YIIIEBOAOB, | (DYHKIMOHHUPOBAHHUS 3[JOPOBOTO OPraHU3Ma
KHUPOB, BOJIOPACTBOPUMBIX U 4enoBeKa , B JOPMUPOBAHUU OCHOBHBIX
KHPOPACTBOPUMBIX BUTAMUHOB, | (PM3MOJIOTUYECKUX MTOKAa3aTeIeH,
TOPMOHOB U JIp.) B OOBbSICHEHUH | CIOCOOCTBYIOLIUX COXPAHEHUIO U YKPEIUICHHUIO
o0ecrieyeHnss HOpMaJIbHOTO 3JI0POBbSI, TPOHIAKTUKE 3a00JE€BaHUNA U
(G YHKIIMOHUPOBAHUS 310poBoro | BUpycHbIX uHbeknuii: OPBU, rpunmna, COVID -
opraHu3ma 4ejoBeKa, B 19.
(GbopMUPOBaHUN OCHOBHBIX
(U3HOIOTMYECKHX TIOKa3aTeleH,
CHOCOOCTBYIOLIUX COXPAaHEHHIO
U YKPETUICHHIO 3/I0POBbSL.
yMeTh CryzeHT He ymeeT pelarhb CryzneHr ymeer KIIacCU(PUIIUPOBATH XUMUUYECKUE
TUTIOBBIE TPAKTHYECKHE 33]]a4ul | COCTUHEHHUS, OCHOBBIBASICh HA X CTPYKTYPHBIX
U HE BJIAJICET TEOPETHUECKUM dbopMynax; MpOrHO3UPOBATH MOBEICHUE U
MUHHMYMOM Ha OoJee (YHKINY OPraHUYECKUX BEIIECTB B )KHBOM
abCTpakTHOM YpOBHE. OpraHu3Me Ha OCHOBE UX KJIacCU(DUKAIIMOHHOM
NPUHAIICKHOCTH (CTPOCHUS U HATTHYUS
(GYHKIIMOHATBHBIX TPYII); clioco0eH
aHAJM3UPOBATh JEHCTBUE HEKOTOPHIX
JIEKapCTBEHHBIX CPEACTB HAa OCHOBE
KJaccu(hUKAMOHHONW MTPUHAIIIEKHOCTH €TO
(YHKIMOHAJIBHOMN IPYMIBI U CTPOCHHUS.
He Bnageer TpeACTaBICHUSIMHI Bnageer TpeICTaBICHUAMHU 00 OCHOBHBIX
BJIAJETh 00 OCHOBHBIX €CTECTBEHHOHAYYHBIX METO/1aX UCCIIEJOBAHUS U

C€CTCCTBCHHOHAYYHBIX METOAaX
HCCIIEIOBAHUS U TEXHOJIOTHUSIX,
HCIIOJIB3YEMbBIX B MCIIMITUHE,
HaBBIKaMM aHaJIu3a U pacuera
MMapaMeTPOB BAKHEUIIINX
XUMHUYECKUX U PU3UKO-
XUMHYCCKUX IMPOLCCCOB.

TEXHOJIOTHAX, UCITOJIB3YEMbBIX B MEIUIIUHE;
HaBbIKAMH aHAJIN34a U pacyucTa mapaMeTpoOB
BAXHEHIINX XUMHUYECKUX U @HSHKO-XHMH‘IGCKI/IX
MpoLeCCoB.

VIl. YYEBHO - METOIMYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE
JUCHMUIIIAHBI

7.1. OcHoBHas1 JUTEpaTYypa
ITeyaTHbIE U3TaHUSA

HaumeHnoBaHue HU31aHuA

Konnyectso
3K3emMnapos B
6ubnuorteke
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O6mas xumusi. buoduzmyeckas xumusi. XuMusi OMOTeHHBIX 790
sanemeHToB: yueOHuk /Epmos 10.A., ITonkoB B.A., bepnsun
A.C.; mox pen. I0.A.EpmoBa.-9-e u3a., mepepad. -
Mocksa:FOpaiit,2018.-560 c.- ISBN 978-5-9704-4483-2 Tekcr:
HEIMOCPEICTBEHHBIN.

[TonkoB B.A. O6mas xumus: yueOnuk /B.A. ITonkos, C. A. 499
ITy3akoB ,- MockBa: [DOTAP — Menua —2017.-976¢.- ISBN
978-5-9704-0539-0. TekcT: HEMOCPECTBEHHBIN.

3J'IeKTp0HHbIe H3TaHUA

HaunmeHoBaHue U31aHuA

Xumus [DnexTpoHHBIN pecypce] : yueOnuk / [TyzakoB C.A. - 2-e u3a., UCHp. U JIO1.
I'DOTAP-Menua, 2006. — JlocTyn mo mapoJio. —

- MockBa :

URL:http://www.studmedlib.ru/book/ISBN5970401986.html.- TekcT: 351eKTPOHHBII

ISBN 978-5-9704-3188-7 - Toctyn mo naposo. — URL:
http://www.studmedlib.ru/book/ISBN9785970431887.html- TekcT: 31eKTPOHHBII

TrokaBkuHa H.A., buoopranndeckas Xxumus [ DIeKTpOHHBIN pecype] : yueonuk / H.
A. TroxkaBkuna, 0. U. baykos, C. D. 3ypabsH. - Mocksa : [DOTAP-Menua, 2015. - 416 c. -

7.2. [lonosiHUTEIbHAS JIUTEpaTypa

IleyaTHBIE HCTOYHUKH

N3panuna

KonmuectBo
IK3EMILISIPOB
B
OMOIHOTEKE

TrokaBkmHa H.A. buooprannueckas xumus : yueOHUK st Mea. By30B/ H. A.
TrokaBknna .— MockB: U3narensctBo «Memununaa ».2015. — 528 ¢. -ISBN978-5-
9704-3188-7.- — TekcT : HEMOCPEACTBEHHBIH.

246

[TorikoB B.A. IlpakTukym mo oOmieit xumun. buodpusznueckas xumusi. Xumus
OMOTEHHBIX JIEMEHTOB : yueOHoe mocooue / mox pen. B.A.ITomkosa,
A.B.babkoga. -4 u3n - Mocksa: FOpaiit, -2018 .-239¢. — Tekcr:

HEIOCPEICTBEHHBIMN.

245

babaesa .JI.Il. JlaGopaTropHblii  NpPakTUKYyM  «AHalM3  OPraHUYECKUX
coenuaenuiy/J].I1.badaesa,l1.A.I'am3aToBa,A. X.apucosa,K.M.MaromeoBa;mnoa

50
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http://www.studmedlib.ru/book/ISBN5970401986.html

pen. O.P.Haruera. -Maxaukana: U3garenbcko - monmrpaduyeckuii nentp MY,
2019.- 64c. -ISBN978-5-9704-3188-7. — TekcT : HEMOCPEACTBEHHBIH.

3J'IeKTp0HHLIe H3TaHUA

Ne HaunmenoBanue u3zaanusa

buooprannueckas XuMus : pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM : yueOHoe nmocodue /
1 noxa penakuueit H. A. TrokaBkuHoii. — MockBa : [DOTAP-Menua, 2016. — 168 c. — ISBN
978-5-9704-3801-5. —[[ocTyrm 110 mapoJIro.-

URL.: http://www.studmedlib.ru/book/ISBN9785970438015.html. — Tekcr:
3JIEKTPOHHBIMN.

XuMus OMOTEHHBIX 3JIEMEHTOB : y4eOHO-METOUUECKOE I0OCOOUE ISl CTYIEHTOB
menuuHckux By3oB / ®I'BOY BO BI'MY um. H. H. Bypnenko ; cocraButenu : B. M.
Kioxosa, H. U. Tlonomapesa, H. M. OBeukuna [u ap.]. — Boponex : BTMYVY, 2019. — 58
¢. — Jloctyn o napoJiro-

URL: http://lib1.vrngmu.ru:8090/MegaPro/Download/MObject/809. — Tekcr:

AIEKTPOHHBIN.

7.3. Pecypchbl nHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEepHET»

https://eos-dgmu.ru/course/view.php?id=265#

Anpec caiita kadeapsr: https://dgmu.ru/fakultety/farmatsevticheskij-fakultet-3/obshhej-i-
biologicheskoj-himii

- Chemlib.ru, Chemist.ru, ACDLabs, MSU.Chem.ru., u mp.
- OBC «Koncynbrant cryaenTa» http://www.studmedlib.ru/ (sxox 3aperucTpiupoBaHHBIM
MOJIb30BaTENAM) ( perucTpanus B OMOIMOTEKE, 0TI JIEKTPOHHBIX PECYPCOB).

7.4. UndopManinoHHbIe TEXHOJIOTHHI

Ilepeuens nuyen3uonn02o RPOZPAMMHO20 0Decneuenus:

— Microsoft Windows Professional 10 Russian Upgrade OLP NL AcademicEdition FQC-
09519; OO0 "AT", cpok AeHCTBUS JTUIEH3UU: OECCPOUHO;

— Microsoft Win Pro 7 SP1 x64 RUS FQC-08297; OO0 "UBT", cpok AeiCTBUS TUIICH3HH:
OeccpovHo;

— Onepanunonnas cuctema «PEJ] OCy», cpok neicTBust TUIeH3UN: 0€CCPOUHO;

— Oduchprit maket LibreOffice, cpok neiicTBust auneH3un: 6€CCPOUHO;

— Oduchprit maker OpenOffice, cpok neicTBUS TUIIEH3UH: OECCPOUHO;
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— Kaspersky Endpoint Security mist pabounx cranmnmii u daiiinoBeix cepsepos, OO0 "HOT -
KOMCO®T", cpok nerictBus nuuensun: 11.12.2026;

— T10 «Cpena snextponHoro ooyuenus 3KL» 3apeructpupoBano B Peectpe poccuiickoro
nporpaMmHoro obecnedenus I[Ipukazom MuncBszu Ne 515 ot 06.10.2020 (perucrparoHHBIN
Homep 7069, nara peructpanuu 07.10.2020). Cpok aeiictBus aunenszun: 04.09.2026.

— Sunekc bpaysep ¢ Anucoit Al, cpok AeCTBUS TUIIEH3UH: OECCPOUHO;

— Mozilla Firefox, Mozilla Public License, cpok aeiicTBHs JTHUIIEH3UH: OECCPOUHO;

— 7-Zip, GNU Lesser General Public License, cpok neicTBUsI TULIEH3UN: O€CCPOUHO;

— Sumatra PDF, cpok neiicTBust uiieH3un: 6€CCPOIHO.

Vill. MATEPUAJIBHO —- TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

N /o | Bux nomenienusi ¢ Homepom HaumenoBanue 000pyaoBaHus
1. | JJabopatopus Ne 3 — nst 1.Crounbl 1a00paTOpHBIE, CTYIbA, T0CKA.
MIPOBEACHUS JTA00PATOPHBIX 2.BoITsDKHOM mKad.
3aHATHH, 45 M2 3.lkads! 451 MOCYABL.
Vn. lamuns 48, yueOHo- 4 1lIxads! 111 peakTUBOB.
na0opaTOpHBII KopILyC, 2 3Tax 5.CTOJ 1JIst THTPOBAHHSL.
6.11ITatuBel ¢ OOpEeTKaMHU.
7.JlaboparopHas nmocyaa (mpoOupkw,
HUNETKH, IPeAMETHBIE CTEKJIa, CTEKJISIHHBIE
[AJIOYKH, KOJIOBI JJIi TATPOBAHUS, BOPOHKH,
(UIBTPHI U T.1.).
8.0nekTpuueckue npuodopsl (Teuka,
BOJIsiHAs OaHs, MeIIajKa, CyLIINIKa AJIs TIOCY/IbI
U T.J.)
2. JlekuuoHuplii 3am Ne 1 — nmnsg
IIPOBEICHUSA JEKIMOHHBIX | MynpTHMe TMHHBIN KOMILIEKC (HOYTOYK,
3aHaTHiA, 100 M2 MIPOEKTOP, IKPaH)
VYn. Hlamumna 48, yuyeOHO-
na0opaTopHbIi Kopmyc, 1 aTax
3. | Ymrtampneie  3amel  —  JuiA | CTOJBI, CTYIbsI, KOMITBIOTEPHI IS PaOOTHI €
CaMOCTOSITENTbHON PabOTHI. 3JIEKTPOHHBIMU pecypcaMu OMOINOTEKH,
yIL A.Anuea 1, | yueGHas, Hay4Has, nepUoOANYECKas JUTEepaTypa.
Ouosiornyeckuit Kopmyce, 1 sTax,
HayyHas oubnuoreka AI'MVY

IX. UCITIOJIb30OBAHUE NHHOBAIIMOHHBIX (AKTUBHBIX U UHTEPAKTHUBHBIX)
METOJ10OB OBYUYEHUA

I/ICHOJ’IB?,yeMI)Ie AKTUBHBIC W HHTCPAKTUBHBIC MECTO/IbI 06yquI/1$1 Ipu HU3y4YCHHUU ,HaHHOI\/’I

JUCIUIUIMHBI COCTABIIAIOT mopsiaka /1 % or o0bemMa ayAUTOPHBIX 3aHATHH, Tak KaKk MPaKTHYECKU

KaXXI0€ 3aHATHC, NPEAyCMaTPpHUBACT BBIIIOJIHCHUC J'Ia60paTOpHI)IX OIIBITOB, PCIICHHC 3aaa4,

BBITIOJTHCHHUE MPAKTUYCCKUX SallaHI/Ifl.

Ne HanmenoBanue pasnena
/1 NUCHUIIINHEI

Bun, Ha3BaHUE TeMBbI 3aHSTHSA C TpynoeMkocTh
UCIONIb30BaHUEM (OPM aKTUBHBIX U (uac)
WHTEPAKTUBHBIX METOJIOB OOYUCHUS
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11

O6mas xumus.
buonornuecku
AKTHBHBIE
HU3KOMOJICKYJISIPHBIE
HEOpraHUYeCcKue
BEIIECTBA (CTPOCHHUE,
CBOIICTBa, ydyacTue B
(byHKIMOHUPOBaHUE
JKHUBBIX CHCTEM).

I13.1 .buorennsie 3neMeHThHI. KoMIIEKCHBIC
COCIMHCHMUS.

JI3.1.KoMIiekcHEIE COETUHEHNS U UX
CBOMCTBA.

1.2 | Dnementsl xumudeckoir | [13.2 Xumudeckas TepMOIMHAMUKA
TEPMOJIMHAMUKH, JI3.2. Onpenenenue TeraoBoro 3¢ dexra
TEPMOJIUHAMUKU XUMHUYECKON peaKiuu
pPacTBOPOB U
XUMHUYECKOW KUHETHUKU.
1.3 | OCHOBHBIC THIIBI I13.3.PactBopsbl. KomuratuBHbie CBOMCTBA
XUMUYECKHUX pacTBOpPOB .
paBHOBECHM U JI3.30cmoc, ocMoTHUeckoe gaBieHue. Poct
MPOLIECCOB B MCKYCCTBEHHOM KieTku Tpayoe
(GyHKIIMOHUPOBAHHUH [13.4KucnoTHO-OCHOBHOE paBHOBECHE.
JKUBBIX CUCTEM. I'mpponus conen
JI3.4. K1ci10THO-OCHOBHOE paBHOBECHE.
Tunuynele ciaydand rUAPOIN3a COJIEH
[13.5. Bydepusie cuctemsl. bydepnas
emkocTb. JI3.5.CBoiicTBa OydepHbIx
pacTBOpOB.
I13.6. I'eTeporeHHsbie MpoLecchl U
paBHOBECHSI.
JI3.6.13yuenue ycioBuil pacTBOpPEHUS U
00pa3oBaHMs OCAJKOB.

dusznyeckas XuMus

IMOBEPXHOCTHBIX JI3.7.110BepXHOCTHBIE SIBJICHUS

14 SIBJIEHU B

(GYHKITMOHUPOBAHHUH

JKUBBIX CHUCTEM.

15 | ®usnueckas Xxumus [13.7. QucniepcHbie cuctembl. Komnouaasie
JUCIIEPCHBIX CUCTEM B pPacTBOPBI.

(GyHKIIMOHUPOBAHUU JI3.8.Ilony4yenue u cBOMCTBA KOJUIOUAHBIX
JKUBBIX CUCTEM. pactBopoB. Koarynsius komionaoB
AIIEKTPOJINTAMHU.

2.1 | buoopranmueckas I13.9 Xumuueckas CBA3b U B3aMMHOE BIIMSIHUE
xuMmusd. Peakumonnas aTOMOB B OPraHUYECKUX COECIMHEHUSIX.
CIIOCOOHOCTh ConpsKeHHbIE CUCTEMBI.

OpraHUYECKUX
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COCTUHEHUN.

ITonu - n
reTepodyHKITMOHATbHBIC
COCTUHEHUS,
y4acTBYIOUIHE B
mporeccax
KUZHEJCATEIIbHOCTH.

I13.10 KrcinoTHO-0OCHOBHBIE CBOMCTBA
OPraHUYEeCKUX COCTUHECHUH.
JI3.9PeakiinonHass cnocoOHOCTh
KapOOHWJIBHBIX COCTMHEHUN (aIbACTU/IBI U
KETOHBI).

JI3.10 PeakionHast ciocOOHOCTD
KapOOHOBBIX KUCIIOT U MX (PYHKIIHOHAIBHBIX
HpOI/I3BO,I[HBIX.

OKucIIeHne 0JIEHHOBOM KHCIOTHI PACTBOPOM
nepMaHraHaTa Kajusl.

I13.11.AMuHOCTIMPTHL. OKCUKHUCIIOTHI.
JI3.11.0TKpBITHE 1IABEJIEBOI KUCIOTHI B BUIE
KaJiblieBoi co. OOpazoBaHue XeIaTHOTO
COEIMHEHUS] BUHHOW KUCIIOTHI C THAPOKCUAOM
memu(ll).

I13.12.OKCOKHUCIIOTHI.

I13.13.0OMbLIIEMBIE TUITAOEL.

2.2

BI/IOHOJ'II/IMepBI n ux

CTPYKTYpHBIE
KOMIIOHEHTHI.

I13.14. o-AmMuHOKHUCIOTHL.BEIKM M meNTUIEL.
JI3.12.KayecTBeHHbIE peaKIuy Ha O
AMUHOKHUCIIOTEI

I13.15.Yraesonsr .

JI3.13. TIpo6a Tpommepa, peakiiust
CenuBaHOBa, BOCCTAHOBIICHUE aMMHAYHOTO
pacTBOpa rUAPOKCHIA cepedpa IITFOKO30M,
OTCYTCTBHE BOCCTaHABIMBAIOIICH
crocoOHOCTH y caxaposbl. KauecTBeHHas
peaxius Ha KpaxMait.

[13.16. buonornuecku BaxHbIe
TFeTEPOLUKINYECKUE COCTMHEHUS.

[13.17.HyknenHOBbIE KUCIOTHI.

X. METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI
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1.IlpakTukym mo obmelt xumuu. bruodusnueckas xumusi. XuMusi OHMOTEHHBIX JIEMEHTOB.
Y4yeOHoe mocobue ansi cryaeHToB MeaunuHckux By3oB (Pen. B.A.Ilomkos, A.B.baOkoB).- M.,
Opaiit, 4 u3n., 239 c., 2018 r.

2.Metoanueckue pa3pabOTKU K JabOpaTOPHO-TPAKTUYECKUM 3aHIATUSAM [0 XUMHH IS
CTyneHToB 1 Kypca cromarosnorudeckoro dakyiasrera JII'MY: - mox pea. 3. P. Haruera, 2020r

VY4ebHoe mocobue u MEeToIM4YecKrue pa3paboTKi UMEIOTCS B J1a0opaTopur B HEOOXOIUMOM
KOJIMYECTBE JIJIS1 UCTIOJIb30BaHUS CTYACHTaMHU.

X1. OCOBEHHOCTH OPI'AHM3AIIMU OBYYEHUS ITO AMCIUIIJIMHE JJIsA
HNHBAJIUIOB U JINL C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

11.1. O0yyeHre HHBAJIUI0B H JHI C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbSI

[Ipyn HEOOXOAMMOCTH OCYIIECTBIsSETCS Kadeapoil Ha OCHOBE adalTUPOBAHHOW paboueit
nporpamMmsl € UCIIOJIB30BAHUEM CIICHHUAJIBHBIX MCTOAOB O6y‘-IeHI/ISI U JUJAKTUYCCKUX MATCPpUaJIOB,
COCTAaBIIEHHBIX C YYE€TOM OCOOEHHOCTEeH TNCHXO()U3MUYECKOTO pa3BUTHUS, WHAWBUIYAIBHBIX
BO3MOXKHOCTEH M COCTOSTHUS 3JIOPOBBSI TAKUX 00yJarOIIUXCs (00yJarommerocs).

11.2. B neasix ocBoeHUs1 y4eOHOI NPOrpaMMbl AUCHMILVIMHBI HHBAJIMIAMM U JTUIIAMH €
OrpaHNYeHHbIMM BO3MOKHOCTSIMH 310POBbsl Kadeapa odecneuyuBaer:

1) 1715t ”HBANMIOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3[J0OPOBbS IO 3PEHHUIO:

* pa3MelleHue B JIOCTYNHBIX JUIsl OOydYaroIluxXcs, SBJSIOIIMXCS —CIENBIMU  WJIH
CJ1a0OBUIAIIMMH, MECTaX U B aJlalTUPOBAHHOM (opMe crpaBOYHON MH(OpMAIMK O PACHUCAHUU
y4eOHBIX 3aHATHH;

* IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOLIETO 00YJaIoIIEMycss HEOOXOANMYIO IIOMOIIIb;

* BBIITYCK JIBTEPHATUBHBIX (HOPMATOB METOIUYECKUX MATCPHATIOB (KPYMHBIN mpUdT HUIIH
aynuodaiiser);

2) Ui MHBAJIUOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 310POBbSI 110 CITYXY:

* HAJISKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHHE HH(POPMALINY;

3) g MHBAIWAOB U JIUI] C OTPAaHMYEHHBIMH BO3MOXXKHOCTSMHU 3J0POBBS, HMMEIOIIUX
HapyIIEHNs ONIOPHO-IBUTAaTEIBHOIO aNapara:

* BO3MOXKHOCTh OECHpEMsATCTBEHHOI'O JOCTyNa o0y4aroluxcs B ydeOHbIe MOMEIIEHHS,
TyaJleTHble KOMHAThl W Jpyrue nomenieHuss kadeapbl. B ciydyae  HEBO3MOXKHOCTHU
OecnpensTCTBEHHOr0 JIOCTyna Ha KadeIpy OpraHu3oBbIBaTh Y4YEOHBIN MpOLECC B CHEHUAIbHO
000py/ZI0BaHHOM 1IEHTPE WHIUBUAYAIbHOIO U KOJIJIEKTUBHOTO II0JIb30BaHMS CIIEHUATbHBIMU
TEXHUYECKUMHU CPEICTBaMU OOYYEHHUs JUIsl MHBAIMUJOB M JIULl C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
310poBb (yi1. A.AnueBa 1, Ouonoruueckuii kopmyc, 1 atax, HayuHas 6udauoreka JJI'MY).

11.3. O6pa3oBaHue 00y4aIOIHXCHA C OTPAHHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI MOKET OBbITh
OpPraHU30BaHO KaK COBMECTHO C APYTUMU OOYUaIOLIUMUCS, TaK U B OT/AETBHBIX TPYIIIaX.

11.4. IlepeyeHb Yy4eOHO-METOAMYECKOT0 OOeCHeYeHUs] CAMOCTOATEJNbHOH  PadoOThI
00y4aroIMUXCcH M0 JUCHHUILIHHE.

Y4eOHo-MeTOINYECKNEe MaTepPHUAIIbl A7l CaMOCTOSATENbHON pabOoThl O0yUaIOIMXCA U3 YUCIIa
WHBAJIHUIOB M JIMI C OTPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3[0POBBSI MPEIOCTABISAIOTCS B (popmax,
aJJaNTUPOBAHHBIX K OTPAaHUYEHUSM UX 3JI0POBbS M BOCTIPUSTHSI HH(POPMAIIHH:

Kareropuu cryeHToB Dopmbl

HapyILICHUEM CllyXa - B IeYaTHOH (opme;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;
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C HapylieHHeM 3peHus

- B Ie4aTHOM (hopMe YBEIIMUEHHBIM MIpU(TOM;
- B (hopme 3IEKTPOHHOTO IOKYMEHTA;
- B popme ayaunodaiina;

C HapymeEeHHUEM OIIOPHO-ABUTaTCIIBHOT'O

- meyatHou Gopme;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

amnrmnapara
JlaHHBIM TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA

o0yyJaromxcs.

11.5. ®oHa OUEHOYHBIX CPeACTB ISl TNpPOBeJeHHs

oﬁyqamumxcﬂ o JTMCHUIIJINHE.

11.5.1.
pe3yJbTaTaMH OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBI.

MPOMEKYTOYHOM

HepequL (bOHI[OB OLICHOYHBIX CPCACTB, COOTHECEHHBIX C IIaHUPYEMBIMU

I[HSI CTYACHTOB C OIrpaHUYCHHBIMU BO3MOXKHOCTAMU 3JOPOBbA

KaTCrOpI/II/I CTYACHTOB Bubl o11eHOUYHBIX CpCacTB

@DopMBbI KOHTPOJISI U OLICHKU
pe3yIbTaTOB OOYUECHHS

C HApyImeHHUEM Cliyxa TCCT

[IPEUMYILECTBEHHO
MHCbMEHHAs ITPOBEpPKa

C HApYIICHHUEM 3PpCHUA CO6€CCI[OBaHI/Ie

IPEUMYILIECTBEHHO yCTHAas
IIpoBepKa (MHAMBUYAIBHO)

C Hapy1ieHueM OnopHo-
JIBUTATEIBHOTO arnmnapara

PCHICHUC AN CTAHIIMOHHBIX
TECTOB, KOHTPOJIbHLBIC
BOIIPOCHI

OpraHu3aIUs KOHTPOJIS B
OUOC AI'MY, nucbMeHHas
IIPOBEpKa

aTTecTaluu

O6y‘-IaIOIHI/IMC$I C, OTHOCAIIMMCA K KaTe€ropuru HUHBAIMAOB H JiUL, C OrpaHHUYCHHBLIMH
BO3MOXHOCTAMU 3J0POBbA YBCIMYMNBACTCA BpECMA Ha IMOATIOTOBKY OTBCTOB K 3aqéTy, paspemacTcsd
IMOATrOTOBKA K 3a4€Ty C HCIIOJB30BAHUCM AWCTAHIIHMOHHBIX 06p330BaTeJH>HI>IX TEXHOJIOTHA.

11.5.2. Meroanueckue MaTepuaJibl, onpeae/siiouie npoueaypbl OlleHUBAHUS 3HAHUIA,
YMeHHii, HABBIKOB U (WJIH) ONBITA JAeATEJIbHOCTH, XapaKTepu3yolue 3Tanbl GopMHUPOBaHUS
KOMIIETEHIIUIA.

[Ipu mpoBeneHNH MPOIETYpPHl OLIEHUBAHHUS PE3YJIbTATOB OOYyYCHHS WHBAIUAOB H JIHIl C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/0POBBSl IIPeyCMaTPUBAETCS HCIOJIb30BAHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHUIYAITbHBIMA OCOOCHHOCTSIMH.

IIponienypa oueHUBaHUS PE3yNbTATOB OOYYEHHS WMHBAJIMJIOB U JIMI C OIpPAaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3JIOPOBBSI TIO0 AMCUUIUIMHE IPEIyCMaTpUBAeT IMpenocTaBieHne HH(pOpMaruu B
dopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSAM MX 370POBbS M BOCIPUATHS HH(POPMALIHU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

- B Ie4aTHON (opMe yBEIMUEHHBIM HIPUPTOM;

- B )OpMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopMme ayanodaiina.

JUnist 1 ¢ HapyIIEeHUsIMH CITyXa:
- B meyaTHo (opme;
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTa:
- B Ie4aTtHoO (opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.
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JlaHHbIi TepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

[Tpu npoBeneHUN NMPOLEAYypPhl OLIEHUBAHUS PE3YIbTATOB 0OYUEHUS MHBAIHIOB U JIUIL C
OrpaHMYCHHBIMU BO3MOXXHOCTSIMH 3/I0OPOBBS 110 JUCIUILIHHE (MOIYITI0) 00eceynBaeTCs
BBITOJIHEHHUE CIIEAYIOUINX JOMOTHUTEIBHBIX TPEOOBaHMIA B 3aBUCUMOCTH OT WHAMBUYaIbHBIX
0COOEHHOCTEH 00yJarOIINXCSI:

1. MHCTPYKIUS IO TOPAAKY MPOBENEHHUS MPOLEAYpPhl OLIEHUBAHHS MPEIOCTABISETCS B
noctynHoil  ¢opme (ycTHO, B TNHCBbMEHHOH (opme, YCTHO C HCIIOJIb30BAaHHEM YCIIYT
CypJOTIEPEBOIUUKA);

2. noctynHas hopMa MpeoCTaBICHHS 3aJaHUi OLIEHOYHBIX CPEICTB (B meyaTtHol (opme, B
neyaTHOH (opMe yBETMYEHHBIM IIpH(PTOM, B (OpME 3JIEKTPOHHOTO JOKYMEHTa, 3aJaHus
3a4YNTHIBAIOTCS ACCUCTEHTOM, 33/1aHUI IPEIOCTABISIOTCS C MCIIOIb30BaHIEM CYPAOIEPEBOIA);

3. nocrynHas ¢opma MperocTaBiIeHUs OTBETOB Ha 3a/1aHus (MMCbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMIIBIOTEPE, C UCIIOIB30BAHIEM YCIIYT aCCHCTEHTA, YCTHO).

[Tpu HEOOXOMUMOCTH Il O0YUAIOIIMXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JIOPOBBSI U
MHBAJINJIOB NIPOLEAYpa OLCHUBAHUS PE3y/IbTaTOB OOYyYEHHMs M0 AUCUUIUIMHE (MOIYJIO) MOKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mnpouenypbl OLEHUBAHUS pE3YylbTaTOB OOyYEHUS HMHBAIMIOB M JMI C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbSI JIOMYCKACTCSI C HCIOJIb30BAHUEM JTUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH.

11.6. IlepeuyeHb OCHOBHO¥ U JONOJHUTEIbHON y4eOHOM JINTepaTypbl, HeOOXOAUMOM 1151
OCBOEHHS JHCHHUIIIMHBI.

JIJiss OCBOCHHUS TUCIUIUIMHBI MHBAJTUAAMH W JIMIIAMH C OTPAHHMYCHHBIMH BO3MOXHOCTSMU
3I0pOBBsSI MPENIOCTABISIIOTCS OCHOBHAas W JIOTIOJHUTENbHAs YydeOHas JUTeparypa B BHJIE
AJIEKTPOHHOTO JIOKyMeHTa B (hoHJe OMOTMOTEKU U / WU B DJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX.
A Takke MPeAOCTaBISIFOTCS OECIUIaTHO CIelUanbHble YUYeOHHMKM U Y4eOHBbIe MocoOus, WHas
yueOHasi JuTepaTypa M CHelHalbHble TEXHUYECKHUE CpEACTBa OOy4YeHHUs KOJJICKTUBHOTO U
WHAUBUIYaIbHOTO MOJIb30BaHUS, a TaKKe yCIyTH CYPZIOTIEPEBOIUNKOB U
TU(DIOCYpIOTIEPEBOTUUKOB.

11.7. MeToau4yeckue yKa3aHus s 00y4alOMIUXCs 10 OCBOEHUIO TUCIUNIMHBI

B ocBoenun JUCHUIINIMHBI WHBAJIMJAMHU W JHLOAMU C OIpaHUYCHHBIMU BO3MOXXHOCTAMU
3A0POBbA OOJIbIIIOE 3HAYCHUE HMEET HHAUBHUIYaJIbHAA pa60Ta. HOI[ I/IH,Z[PIBPI,[[yaHBHOﬁ pa60T0171
noapa3yMeBacTCsd ABC (I)OpMBI B3aHMOHeﬁCTBHH C IpenoaaBaTeyicM: HWHAWUBUAYAJIbHAA yqeGHa;I
pa60Ta (KOHCy.TIBTaI_II/II/I), T.C. JOMOJJHUTCIBHOC PA3BACHCHUC yqe6H0ro MaTrepuaia u YFJ'IY6J'IGHHOG
HU3YUYCHUC MaTcpuajla ¢ TCMHU O6y‘I&IOH.[PIMPICH, KOTOPBIC B 3TOM 3aWHTCPCCOBAHBI, U
HHIUBHAYAJIbHAasA BOCIUTATCIIbHAA pa60Ta. I/IH)II/IBH)IyaIIBHI)Ie KOHCYJIbTallUM 110 MPEAMETY
SABIAKOTCSA Ba>XKHBIM (baKTOPOM, CHOCO6CTBYIOHH/IM WHIWBUIYyAIU3aluN o6yquHs[ " YCTAaHOBJICHUIO
BOCIIMTATCJIBHOTO KOHTAaKTa MCXAY IMPErnoaaBaTcjicM U O6y‘-IaIOHJ;I/IMC$I WHBaAJIWJIOM HIIHN
06yqa}omnMc;[ C OIr'paHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA.

11.8. Omnucanue MaTepHMaJIbLHO-TEXHHMYECKOW 0a3bl, He0oOXOAMMOM ISl OCYLIeCTBJICHUS
00pa3oBaTeIbHOIO NMpouecca Mo JUCIUIIHHE
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OcBoeHrE IUCHUIUIMHBI WHBAIUAAMH W JIMIAMH C OTPaHUYCHHBIMH BO3MO>XHOCTSIMH
3I0POBBSI  OCYIIECTBIISIETCS C MCIOJIb30BAHUEM CPEACTB OOydYeHMsI OOIIETO M CHEIHATBHOTO
Ha3HAYECHHUS:

- JIGKIIMOHHAs ayIUTOPUs - MyJIbTUMEUITHOE 000pyI0BaHKe, MOOWIIbHBIN paguokiiacc (s
CTYJICHTOB C HApYyIICHUSMU CIyXa); UCTOYHUKU TMUTAHUS JUISI MHAUBHUIYAIBHBIX TEXHHUUYECKHUX
CPEICTB;

- yuebHas ayauTopusi JUId NPAKTHUECKUX 3aHATHH (CEMHHApOB) MYyJbTUMEIAUITHOE
00opynoBaHue, MOOWIBHBIN pagioKIIace (7151 CTYACHTOB C HAPYIIECHUSIMU CITyXa);

- yueOHas ayIquTOpUs A CaMOCTOSITEIbHOM paboThl - CTaHJApTHBIE pabounMe MecTa C
NEPCOHAIBHBIMU KOMITBIOTEpAMU; paboyee MECTO € MEPCOHAIBHBIM KOMIIBIOTEPOM, C ITPOrPaMMOM
HKPAHHOTO JIOCTYINA, IPOTPaMMON SKPAaHHOTO YBEIMYEHUS U OpailJIeBCKUM AHMCIUIEEM JUIS
CTYJEHTOB C HapyIIEHUEM 3PEHUS.

B xaxmoit aymuropuu, rAe OOy4arOTCS MWHBAIMABI M JIMIA C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMHM 370POBBS, JAOJDKHO OBITH MPETyCMOTPEHO COOTBETCTBYIOIEE KOJIMYECTBO MECT
JUIsl 00Y4aroIKXCsl C y4ETOM OFPaHUYEHHUM UX 370POBbSL.

XI11. JIMCT U3SMEHEHUI
PII akTyanu3supoBaHa Ha 3aceJaHHU Ka(eapbl

IlepeyeHnsb 10MOTHEHUN U Tlata Homep Monmucs
U3MEHEHUI, BHECEHHBIX B Pa004yI0 npoToKoa 3aBeYIOMIEro
NporpamMmy AHCHMILINHBI NP T— Kadenpoii
kadenpbi

B paGouyro mnporpamMmy BHOCATCS
CIIEAYIOIINE N3MEHEHUS

Lo ;
2 U T.J
TN JeIaeTcs OTMETKa 0
Helenecoo0pa3HOCTH BHECCHHS

KaKnX-Iu00 HM3MEHEHHN Ha MaHHBIH

y4eOHBIN ToJ
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