OEJAEPAJIBHOE IN'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATE.IbHOE
YYPEKJIEHHE BBICHIEI'O OBPA3OBAHMUS
«IATECTAHCKHH 'OCY/IAPCTBEHHBIH MEJHIIHHCKHI VHUBEPCTET»
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Camocroarensnas pabora obyyaiomerocs : 58 yaca

@opma xoHTpoNA: 3a9eT B | cemectpe
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PaGovas nporpamma aucuHmmne paspabotada s cootsercrsuy ¢ ®I'OC 3++ BO no sanpasiesm:o
noarorosks (cnenuansHocti) 31.03.02 IMeanarpus (yposens BhICIEro o0pa3oBaHis — CHSUHATE-
TET) YTBCPKACHHBIM NpHKaioM Muxuctepcrsa ofpasoBanus ¥ Havkd Poccmiickoli ®exepammn No
965 ot 12 aBrycra 2020 r.

PaGoyas nporpamma yueOHoO#H AncuHmImHNE o00pena Ha 3acefanny Kadeaps: odmeii # 6Ho-
norudeckoi xumuH ot 19 man 2026r., nporokon Nel( .

Pabouas nporpamma corniacosana:

1. Jinpexrop HMB I'MY % (B.P. Mycacesa)

2. Hauanbank YMY T / /(I Tamkuen)
3.Jlekan neamarpuueckoro gaxyiabrera b/,rW (A. A. Mycxamkues)

3aseayiomuii Kadeapoi, 1.M.H., npod. ' ;/é (3.P. Harues)

Pazpaborynk paboucii nporpamMmsl
3ap.yuebHol paGotoit kadeaprr obmei u

Ouonoryyeckoit XHMHH, K.X.H., JOLL. (J1.I1. baGaesa)

Penenizenroi:

3aseayromnii kadenpoit Onoduzuiu,
undopmaruku 1 meaannaparypst JII'MY,

JLILH., A0L. ﬁ 0_4 P.M. AGaynranuMos

3asenyrommit kadeapol dpapmakonorau
JAUAY, 1.6.4., npod. A.A. Annes



. HEJb U 3AJAYU OCBOEHUA ITUCHUTIIJIMHBI
JucuuminHa « XuMUsDy OTHOCHTCS K 00s13aTeNIbHOM YacTH y4eOHOTO I1aHa 00pa3oBaTeIbHON
nporpammsl 1o crenraibHocty 31.05.02 MlequaTpus.

Llesib OCBOCHMSI TUCHUIUIMHBI «XUMUS» — POPMUPOBAHUE CITIOCOOHOCTH K MCIIOJIb30BAHHIO
CHCTEMHBIX 3HAHUH 0 (PU3UKO-XUMHUYECKON CYIIIHOCTH U MEXaHU3MaX XMMUYECKHUX IPOIIECCOB KAK

OCHOBBI JJIS1 TOCIIEAYIOMIEH yueOHON U Mpo(ecCHOHAIBHOM NesITeIbHOCTH.

3agauM TUCIMITIMHEL: — cOPMUPOBATH Oa3UCHBIC 3HAHUS O (PU3UKO-XUMHUYECKON CYIIIHOCTH,
MeXaHH3MaxX ¥ 3aKOHOMEPHOCTSIX MPOIIECCOB, MPOUCXOISAIINX B )KUBOM OpTraHu3Me, 00 OCHOBax
COBPEMEHHBIX XUMHUECKUX U (PU3UKO-XUMHUYECKHX METO/IOB, IPUMEHSIEMBIX B MEAULIMHCKON HayKe

U NIPaKTHKE.

[I. INTAHUPYEMBIE PE3YJBTATHI ObYUYEHUSA 1O JUCIUIIJIMHE

KO}I 1 HAUMEHOBAHME KOMIICTCHIIUHN Kon u naumenoBanue HHIAUKATOPA TOCTHKCHUSA
KOMIICTCHIUHN
(W14 ee yacTu)
OIIK-5 Crocoben onenuBath | M/-lonk-5 Criocoben orieHnBaTh MOp(do-

MophodyHKITMOHATBHBIE,  (DU3UOJIOTHIECKIE (yHKIMOHABHBIC MPOLIECCHI IPH
(U3HOIOTHYECKUX COCTOSTHUSX.

HU-20nk-5 CriocoOeH OlleHUBATh
(GYHKIIMOHATBHBIE MPOIECCHI TIPU
pOo(peCCHOHATBHBIX 33714 . MATOJIOTUYECKUX COCTOSHUIX .

COCTOAHUA MW MATOJIOTHUYCCKUEC TIPOUCCCHI B

OpraHu3Me  4YeJoBeKa, s perieHus

B pesynbraTe 0CBOCHUS AUCIUILTNHBI CTYICHT TOJDKECH

3Hath:

- (pM3UKO-XMMUYECKHE aCTIeKThI BAXKHEUIITMX OMOXMMHUYECKUX MPOIIECCOB U PA3ITUYHBIX BHJIOB
roMeocTa3a B OpraHu3Me: TEOPETUIECKHE OCHOBBI OMOIHEPTETHKH, (DaKTOPHI, BIUSIONINE Ha
CMEIIEHHE PABHOBECHSI OMOXMMUYECKHUX MPOIIECCOB;

- OCHOBBI XMMHHU OMOTEHHBIX DJIEMEHTOB, HX POJIb B )KU3HEICATEIILHOCTH OPraHU3Ma,

- CyTh METAJUIOJIUTAHJHOTO OajaHca B OPraHU3Me U MPUYMHBI €r0 HAPYIICHUS;

- (pM3HKO-XMMUYECKHE OCHOBHI IOBEPXHOCTHBIX SIBJICHUH, TUCIIEPCHBIX CHCTEM,
BBICOKOMOJICKYJISIPHBIX COCTUHEHUH, HX CYIITHOCTh, POJIb B OOMEHE BEIIECTB, Oa3MCHBIC
MPUHIIUIIBI KX HCIIOJIb30BAHMS B MEIUIINHE,

-XUMHYECKYIO IPUPOJLY, CTPOCHUE B (DYHKIIMU OMOJIOTUYECKH BAYKHBIX OPraHUYECKUX
COCIIMHEHUH (HYKJICHHOBBIX KUCIIOT, TIPUPOJIHBIX OCIIKOB, YTIICBOJIOB, KHPOB,
BOJIOPACTBOPUMBIX U JKUPOPACTBOPHUMBIX BUTAMHHOB, TOPMOHOB U JIp.) B 00€CIICUEeH MU
HOPMAJILHOTO (hYHKIIMOHHPOBAHUS 370POBOTO OPraHMU3Ma YeI0BeKa, B OpPMUPOBaHUH
OCHOBHBIX (DU3HOJIOTHUECKUX TIOKA3aTEeNICH, CIIOCOOCTBYIOIUX COXPAHECHHUIO H YKPEIUICHUIO
310pOBbs, IpoUITaKTHKE 3a00NeBanuil u BUpycHbIX nHpekuuii: OPBU, rpunmna, COVID - 19.
Ymern:

- IPOTHO3UPOBATH HATPABIIEHHUE, MTOJHOTY M PE3yIbTaThl XUMUYECKUX U (PU3UKO-XUMHUYECKUX
MIPOLIECCOB, OMUPAACH HAa TEOPETUUECKUE TIOJOKEHUSI XUMUH, PE3YJIbTAaThl BBIYUCICHUN U
HaOJIIOICHUI;

- OOBSICHATH MIPUYMHBI U TTOCIEACTBYS U3MEHEHUI HAPaBIIeHUs, TIOJHOTHI U PE3yIbTaTOB
XUMHUYECKUX U (PU3UKO-XUMUYECKUX MTPOIIECCOB, MPOTEKAIOIINX B OPraHU3Me YEIOBEKa;

- MPOU3BOAUTH (PU3UKO-XUMHUUECKHE U3MEPEHUS, XapaKTePU3YIOIINe T€ UIH UHBIE CBONCTBA
pacTBOpOB, cMecei U IEKapCTBEHHBIX MPENapaToB;

-K1accu(UIUpoBaTh XUMUYECKHE COSTMHEHNS, OCHOBBIBASICh HA MX CTPYKTYPHBIX (hopMynax;
MIPOTHO3UPOBATH MOBECHUE U (DYHKIIMH OPTaHUYECKUX BEUIECTB B )KMBOM OpPTaHH3ME Ha
OCHOBE UX KJIAaCCU(UKAMOHHON MPUHAICKHOCTHU (CTPOCHUS U HATMYKS (QYHKIMOHAIBHBIX
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TpyII); AHAJIM3UPOBATH JICHCTBUE HEKOTOPHIX JIEKAPCTBEHHBIX CPEJICTB Ha OCHOBE
KJ1accU(pUKAITMOHHOM MPUHAIIICKHOCTHU €ro (DYHKIIMOHAILHOM TPYIIIBI U CTPOCHHS;

- IPOU3BOJUTH Ha6JHOIIeHI/ISI 3a MMPOTCKAHUEM XUMUUCCKHUX peaKHI/Iﬁ n acjIaTb 000CHOBaHHEIE
BBIBO/JIBI,

- IIPOrHO3UPOBATH IIPOTEKAHUE PEAKLIMM Pa3HBIX TUIIOB, YUUTHIBAS UX KOHKYPUPYIOLIHAN
XapaxTep;

- Hay4YHO 00OCHOBBIBATH MOJIy4YCHHBIE PE3YIbTATHI,

- peliath TUMOBBIC MPAKTHYCCKUE 3a]1a4 U OBJIJICTh TCOPETUICCKUM MUHIUMYMOM Ha OoJiee
abCTpakTHOM YpOBHE;

- IPEJICTABIIATh PE3YIbTATHI SKCIIEPUMEHTOB M HAOMIOACHUH B BIIE TPAQHUKOB U TaOIINUII;

- IPOBOJIUTH CTATHCTHYECCKYIO 00pabOTKY MOJTY4YCHHBIX Pe3yIbTaTOB.

Baaners:

-TEPMHUHOJIOTHEN;

-TEXHUKOU MPOBE/ICHUS KaUeCTBEHHBIX PEAKIIN HA HEKOTOPbIE OMOJOTUYECKU BaKHBIE
COCIMHEHUS U JICKAPCTBEHHBIE CPEJICTBA;

-TIPEJICTABJICHUSIMU 00 OCHOBHBIX XUMHUUECKHX U (PU3UKO-XUMUUYECKUX METO/IaX MCCIICIOBAHUS
Y TEXHOJIOTUSIX, UCTIOJIB3YEMbBIX B MEUIIMHE; HAaBBIKAMH aHAJIM3a U pacyeTa mapaMmeTpoB
BOKHEUIINX XUMHUECKUX U (PU3UKO-XUMUUECKHUX TTPOIIECCOB;

- 0a3UCHBIMHU HAaBBIKAMH TOJTYYCHHS U UHTEPIPETAIINH JAHHBIX XUMHUYECKOTO SKCIIEPUMEHTA,
WX WCTIOJIb30BAHUS B METUIIMHCKOM MPAKTUKE; PACUETOB COCTABA U MIPUTOTOBJICHHUSI PACTBOPOB.

I1l. MECTO YYEBHOM JUCIUIIJINHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

VY4yeOHast aucruIImHa «XHUMHS » BXOJUT B 0a30BYI0 4YacTh pabouero ydeOHOTO IuTaHa
noaroToBkH 1o cnenuaabHocTr 31. 05. 02 Iequarpus ¢ uanekcom b1.0.05.

B cooTBercTBUM C JCWCTBYIONIMM y4eOHBIM IUIAHOM  JaHHAs TUCIMIUIMHA H3Yy4aeTcs B
MIEPBOM CEMECTpE .

Marepuan AMCHUIUIMHBI ONUPAETCS HAa MPHOOPETCHHBIC paHee 3HAHHS [0 OWOJIOTHH,
MaTemaruke, ¢(usuke./Jucuumumbaa  «XuMHsS» SBISETCS OCHOBONOJArarolied Uil U3ydeHHS
CIICAYIONINX JUCIUIUTHH: OMOJIOTHYECKas XUMUS , HOpMalIbHAs U MaTo(Gu3noorus, papmMaKkoIorus,
TOKCUKOJIOTHYECKAs] XUMHsI, THTUCHA, BHYTPECHHHUE 0OJIC3HH U (PU3UOTEPAITHSL.

OcBoeHHE KOMIIETEHIMI B TPOIIECCe U3YUEHHS TUCIMILIMHBI CIIOCOOCTBYET (hOPMHUPOBAHUIO
3HAaHUM, YMCHUI M HaBBIKOB, MO3BOJIIONIUX OCYIIECTBIATH dPPEKTHBHYIO PabOTy O pean3aluu
CIICAYIOIIMX BHJOB 3a7ad MNPO(ECCHOHAIBHOW JEATCILHOCTU: TEPaleBTHYECKass M HAy4HO-
HCCIIEI0OBATEIILCKASI.

V. OBbEM JUCIHUAIIJIMHBI U BUJbl YYUEBHON
OO11ast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIIAET 33aU€THBIX €ANHUIIBL.

Buner paboTsr KonuuecTBO 4acoB B cemecTpe

KonraktHas padoTta (Bcero), B TOM 4ucie 50




AynutopHas pabora 50
Jlexuu (JI) 16
[IpaxTnueckue 3ansatus(113) 34
CamocrosrensHas padora(CPO) 58
Bun npomexyro4Hoi arrecTanuu 3a4eT
NTOI'O: Ob6mas a.4 108
TPYAOEMKOCTb
3.e 3

V. COJIEP)KAHUE YUYEBHOM JUCIIUILIVHBI

5.1. Pa3aenbl AUCHMILUIMHBI M KOMIIETEHIMH, KOTOPbIe GOopMUPYIOTCH NPH MX U3YYeHUH

Ne | Kontposmpyemble HaunmeHoBanue
n/n KOMIIEeTEeHIIH U pasaeia TUCHUNJIMHBI Conep:xanue pa3jena
1 2 3 4
1. |OIIK-5 Oo0mas xumus. XuMusi OHOTEHHBIX 3J1eMEHTOB
buonornyecku [lonatTne 0 OWOTEHHOCTH XWMHYECKHX
N /-lonks AKTUBHBIC 3JIEMEHTOB. Makpo- W MHUKpPOAIJIEMEHTBHI.
N/I-2onk-s HU3KOMOJICKYJISIPHBIE buocdepa. KpyrosopoTt OMOTEHHBIX
HEOPraHN4ECKHe aneMeHToB. KyMmmynupoBaHue OMOTEHHBIX
BelleCTBa (CTpOeHueE, 3JIEMEHTOB YKUBBIMU CHUCTEMaMH.

CBOICTBA, y4acTHe B
(hYHKIIMOHUPOBAHUE
JKUBBIX CHCTEM).

Knaccudukamus  smemMeHTOB  1MO  HX
(GYHKIIMOHATBLHOM PO B OpraHU3ME.
DKOJIOTUYECKHE aCTIEKThl XUMHH OMOT€HHBIX
2JIEMEHTOB.

Xumus djiemenToB d -6,10Kka

OJIEKTPOHHBIE  CTPYKTYphl ~ aTOMOB |
KaTHOHOB. Hambonee BakHble OHOrE€HHBIE
snemeHThl d -050Ka - OMOMETaJIBI: XPOM-
MeJb, MOJIMOIEH. OKHUCIIUTEIBHO-
BOCCTaHOBUTEILHBIE CBOMCTBA:
3aKOHOMEPHOCTH YCTOWYMBOCTHU CTEMEeHen
OKHUCJICHH, JTUCITPOTIOPIIUOHUPOBAHUE
MPOMEXYTOUHBIX  CTETEHEH  OKHUCIICHUS.
YCTOMUMBOCT, B YCIOBUSAX OpraHu3Ma
CTEIIeHU OKHCIICHUSL. KommnekcHbie
coenunenus d-amementoB. Kiaccudukarust
KOMIUIEKCOB ~TIO0  3apsily W MPUPOJE
JIUTAHJIOB. Koopnunanvonnas  teopus
Bepuepa. HomeHknaTypa KOMILJIEKCHBIX
coenuHeHU. OCHOBEI

JIUTAaHI000MEHHBIX paBHOBECHit u
nporieccoB. MoHHOE  paBHOBecHe B
pacTBOpax  KOMIUJIEKCHBIX  COEIMHEHUIA.
Koncranter HECTOMKOCTH. Ponb
KOMILJIEKCHBIX COCAUHEHHI B




JKU3HEIEITCIIbHOCTU Opranmsma. Hx
NPUMEHEHHE B TEPAIUU, YKOJIOTHH.

Kpatkast cpaBHUTENbHAs XapaKTepUCTUKA U
MEJIUKO-0HOJIOTHYECKOE 3HAYCHHE
COCIUMHEHUH  JKele3a,  MoJmbaeHa
BoJb(paMa, KoOalbTa, HHUKENsd, ME[IH,
cepebpa, IMHKA, PTYTU. OKOJOTUYECKUE
aCIeKThl TOKCHYECKOTO HEHCTBHS COJICH
prytH, KagmusA.  MexaHu3M  3amycka
nepokcuaHoro  okucieHus. OOpa3zoBaHue
CYIEPOKCHUIHBIX HOH-PAHKAIOB

OIIK-5 OneMeHTsl xuMudeckoil | TeopeTrnyeckue OCHOBBI TEPMOIHHAMHKHU
N-lonks TEPMOJAVNHAMUKH, U OMOdHEpPreTHKH
N-2o0mk-5 TEPMOIUHAMUKHU [ToHATHE TEPMOAMHAMUYECKON CHCTEMBI.
pacTBOpOB U [lepBoe Hayaio TEPMOIMHAMUKH.
XUMUYECKON KMHETHKU. | DHTanbnusa. 3akoH [ecca. [Ipumenenue
NEepBOro Hayaja TEPMOJAUHAMUKH K
6uocucremam. DHTponus. DHeprus ['ndo6ca.
[TporHo3upoBaHue HaNpaBICHUS
CaMOTMPOU3BOJIBHO MPOTEKAIOIINX
npoueccoB [IpuHIMNI 3HEPreTHYeCcKOro
COTIPSHKEHUSI.
Onk-5 OCHOBHBIE TUIIBI Y4yenue o pacrBopax
WJI-lonk-s XUMHUYECKUX Pons BOJIBI B JKU3HEAESITEIHLHOCTH.
N/I-2omk-s paBHOBECHI 1 KomnmuratuBHele  CBOWMCTBA  pacTBOPOB.

MIPOIIECCOB B
(hyHKIIMOHUPOBAHUN
KHUBBIX CUCTEM.

3akon Payna. OcMoc U OCMOTHYECKOE
nasneHue: 3akoH Bant-T'odda. Ilonstue o
nzoocMuH. Ponb ocMoca B OHOIOTMYECKUX
cucremax. Ilma3momms, remoaus.

IIpoToanTnyeckue paBHOBecHsI "
npoiecchl

[IpoTonuTudeckass  TEOpUsS  KUCIOT H
OCHOBAaHHUH. Jucconumanus BOJEI.

OOpa3oBaHue BOJOPOJHBIX CBsI3CH  Kak
(dakTop caMOOpraHW3aIMU KHUBBIX CHCTCM.
pH-BomopoaHblii  moOKa3arenb. bBydepHbie
pactBopbl U OydepHble cuctembl. Teopus
KHCJIIOTHO-OCHOBHOTO ~ PaBHOBECHSI  Kak
OCHOBA JUUISl YCBOCHHS 3aKOHOMEPHOCTEH
(GYHKIIMOHUPOBAHUS MPOTOJTUTUIECKUX
OydepHBIX cuCTEM KPOBH, TUM(BI U IPYTHUX
OMOJOTUYECKHX KUJIKOCTEH.

I'eTeporenHble paBHOBeCHS M NPOLECCHI B
opraHusme

VYcnoBust oOpa3oBaHMSI W pacTBOPEHUS
ocankoB. KoHCTaHTa pacTBOpUMOCTH U
pacTBOPUMOCTD. SIBleHHE H30MOppHU3Ma




OIIK-5

dusznueckas XuMusa

dusnveckas XUMHSA IMOBEPXHOCTHBIX

N-1omnxk-5 IIOBEPXHOCTHBIX SIBJICHUH M CBOMCTBA JUCIHEPCHBIX CHCTEM
NJ-2omk-5 SIBJICHUU B [ToBepxHOCTHAS JHEPrus I'u66ca.
(GyHKIMOHUPOBAHUI AncopOrust. VYpaBHeHue I'u60ca.
KHUBBIX CUCTEM. [ToBEepXHOCTHO-aKTUBHBIE M IOBEPXHOCTHO
HEaKTHBHbBIE BEIIIECTBA. Opuenrarus
MOJIEKYd B TIOBEPXHOCTHOM CJIO€ H
CTPYKTYypa O6uomemOpaH. Crpoenue
MUIIEIUTBL.
Ancopouus
AJCOpOLIMOHHBIE PABHOBECHUS M IPOLECCHI
Ha HEMOJBIWKHBIX W TOJBIKHBIX TPaHULAX
pazmena  ¢a3.  YpaBHenue JI3HTMIopa.
SBnenuss amcoOnmum B OMONOTHH |
Me/IUIIHE.
Onk-5 duznyeckas XuMus JucnepcHble cuCTEMBbI
N-lonks JIICIIEPCHBIX CUCTEM B Knaccudukanus  IUCHEPCHBIX — CHCTEM.
N-20nks (yHKIIMOHUPOBAHUU Munennoo6pa3oBanue B pactBopax [1AB.
JKUBBIX CUCTEM. [Tonyuenue, CBOMCTBA U OYMCTKA
KOJIJIOUHBIX pacTBOpOB. [TpuHIUITEL
YCTOMYMBOCTH  KOJUIOMIHBIX  PAacTBOPOB.
SIBIIeHUS KOATrYISAINY.
OIIK-5 Buoopranuyeckasi Crnenuduyeckas peakiiMOHHAs CTIOCOOHOCTH
N-lonks xumus. [Tomm- n oM YHKIIMOHAJIbHBIX u
N/I-2omk-s reTepoPyHKIMOHAIBHBIC | TeTepOYHKITMOHATBHBIX OpPTraHUYECKUX
OpraHn4YecKue COEIUHEHUI.
COEJIMHEHUS,
y4acTBYIOIINE B
mporeccax
AKHU3HEIEATEIbHOCTH.
Onk-8 buononumeps! u ux buonorudecku BakHbie reTEPOLUKINYECKIE
N-1omk-s CTPYKTYpHBIC COEIMHEHHA. 0-AMHHOKHUCIOTEI, IENTHIEI,
N-2onk-s KOMITOHEHTHI.

Oenku. YTieBoasl (MOHO-, TU- U
noJiicaxapuibl). HykiienHOBBIC KUCIIOTHI,
HYKJICOTUIHBIC KO(PEPMEHTHI.

5.2. Pa3nesibl JMCUMILVIMHBI M TPYJI0EMKOCTh 110 BHIAM y4e0OHOil padoThI

Ne pazpenal Cemectp HanmeHoBaHue pasgena Bupabl yueOHoii paboThl, 4ac.
OUCUUNNANHDI AynutopHas | Bueaynutopnas | Beero
JI 113 CPO
1 Oomass xumusi. 2 2 6 10

buonornyecku akTUBHbIE
HU3KOMOJIEKYJISIPHbIE
HEOPraHMYECKHE BEIECTBA
(cTpoenue, cBOICTBA, yyacTue
B (DyHKIIMOHUPOBAHUE JKUBBIX




CHCTEM).

1.2

DneMeHThl XUMHYECKOM
TEPMOIUHAMHUKH,
TEPMOIUHAMHUKH PACTBOPOB U
XUMHYECKON KMHETHKH.

10

1.3

OCHOBHBIE THIIBI XUMHYECKUX
PaBHOBECHH U MPOLIECCOB B
(yHKIMOHUPOBAHUH JKUBBIX
CHUCTEM.

10

24

14

dusnyeckas XUMHAS
MTOBEPXHOCTHBIX SIBJICHUH B
(O YHKIIMOHUPOBAHUU YKUBBIX
CHCTEM.

10

15

dusnueckas XUMHAS
JIMCTIEPCHBIX CUCTEM B

(O YHKIIMOHUPOBAHUU YKUBBIX
CHCTEM.

12

2.1

buooprannyeckasi Xummus.
[Tonu- n
reTepoPyHKIIMOHAIbHBIE
COCTMHEHUS, YIaCTBYIOIIUE B
rpoleccax
KU3ZHEJESATEIIbHOCTH

12

2.2

buononmumeps! 1 ux

2 14

CTPYKTYpPHBIE KOMITOHEHTBHI.

14

30

Buja npoMesKyTO4YHOI aTTecTalNM:

3aver

Hroro 3a cemecTp:

16 34

58

108

5.3. TemaTuyecKkuii IJIaH JeKINH

No
hazena

HaumenoBanue pasgesa

TeMBI JeKIMi

Koa-Bo
4acoB B
ceMecT

pe

11

Oo0man xumus. buogornuecku
AKTUBHBIE HU3KOMOJIEKYSPHbBIE
HEOPraHUYECKHE BEIIECTBA
(cTpoenue, CBOICTBa, yyacTHE B
(YHKIIMOHUPOBAHUE KUBBIX
CUCTEM).

JIT. XUMUS OHMOTE€HHBIX
KommiekcHble coeTMHEHNS.

OJICMCHTOB.

2

13

OCHOBHBIE TUIIBI XUMHUYECKUX
PaBHOBECH U MPOLIECCOB B
(GYHKIMOHUPOBAHUH JKUBBIX
CHUCTEM.

JI2.PactBopsl. KomuratusHele
pacTBOpOB.

CBOMCTBAa

JI3.BydepHbie cUCTEMBI.




JI4.I'ereporeHHbI€ SIBIEHUS U ITPOLIECCHI. 2
dusnueckas XUMUA JIS.®usnyeckass XUMHsS  IOBEPXHOCTHBIX
14 MMOBEPXHOCTHBIX SIBJICHUI B SIBJICHUN. AJICOpOITus. 2
(YHKIIMOHUPOBAHHH KUBBIX
CHUCTEM.
JI6.®uznyeckas XUMUSA JUCIIEPCHBIX
15 | ®usuueckas XuMus AUCTIEPCHBIX | cucTeM. KosutonaHble pacTBOpPHI. 2
CUCTEeM B (QYHKIIMOHUPOBAHUU
YKUBBIX CHCTEM.
2.1 | Oprannueckas xumus. [lomu- u | JI7.buoopranuueckas xumust. [lonu- u
reTepoyHKIHOHATbHEIC rerepo()yHKLUOHAIIbHbIE OPraHUUECKUE 2
WHEHUS TB ue B
COCAMHCHM, y1aCTB yIOLIHC COeMHEHUS. BHOJIOTHYECKH BayKHbIE
rporieccax KU3HeAeATeIbHOCTH.
TFeTEPOLUKINYECKHE COCTMHEHHUS.
2.2 | buonomumepsl U UX CTPYKTYpHBIE
KOMITOHEHTBI. JI8.HyxsienHOBbIE KHCIIOTHI. 2
U Toro: 16
5.4. IlpakTuyeckue 3aHATHS
Ne | Pa3nen qUCHUIIIINHEL HaunmeHnoBaHue npakTUYECKHX Dopmbl KoanuectBo
n/m 3aHATUN TEKYILETO 4acoB B
KOHTPOJIS cemecTpe
1.1 | O6was xumus. I13.1. BuoreHHsle PJI€EMEHTEI.
buonornuecku KommnuiekcHpie coeuHeHusl.
aKTHBHEIC C,KpNel,T,P,IIp
HU3KOMOJIEKYJISIPHbIE 2
HEOpraHU4YeCcKue JIp.1. KomIuiekCHbIE COeTMHEHUS
BeIECTBA (CTpOEHUeE, U UX CBOIICTBA.
CBOICTBa, yuyacTHE B
(GyHKIIMOHUPOBaHHE
KUBBIX CHCTEM
1.2 | DnemMeHThl XUMHYECKOU
TEPMOJUHAMUKH,
TEPMOJIMHAMUKHI I13.2. Xumuyeckas C,T, 2
pacTBOpOB U TEPMOJAVHAMHUKA. P3,KpNe2,P,I1p
xumudeckor kuetuku. | JIp.2. Onpeznenenue TenaoBoro
s dekTa XUMHUECKON PeaKIInH.
OCHOBHBIC THUIIBI [13.3.PactBopbl. Kommuratususie | C,P3,C3,T,P,IIp 2
XUMUYECKUX CBOICTBA PaCTBOPOB.
1.3 | paBHOBecCHIi JIp.3. OcMoc, ocMOTHYECKOE KpNe3
MPOLIECCOB B JaBjieHUE. POCT HCKYyCCTBEHHOM
(GYHKIMOHUPOBAHUU kietku Tpayoe.




KHUBBIX CUCTEM.

[13.4. KucinotHO-0CHOBHOE
paBHOBecue. ['uaponus conei.
JIp.4. TunuuHble ciryyan
TUAPOIIN3A COJIEH.

C,P3,C3,T,P,IIp

KpNed

[13.5. bydepHbie cucTemsi.
Bydepnast eMKOCTb.

JIp.5. CBoiictBa OydepHBIX
pacTBOpPOB.

C,P3,C3,T,P,IIp
KpNe5

I13.6. I'ereporenHbie MpoLECCH U

paBHOBECHS.
JIp.6.U3ydyenue ycioBui
pacTBopeHus U 00pa30BaHUs
0CaJIKOB.

T,C,P3,IIp,
KpNe6

14

duznueckas XUMHAS
MTOBEPXHOCTHBIX
SIBJICHUI B

(G YHKIIMOHUPOBAHUH
JKMBEIX CHCTEM.

[13.7.1ToBepXHOCTHBIE SIBIICHHS.
JIp.7.CopOuriOHHbIE SIBICHUS.

C, P.Kp.Ilp

15

duznveckas XuMus
JTUCTIEPCHBIX CHUCTEM B
(hYHKIIMOHUPOBAHUN
JKUBBIX CHCTEM.

[13.8./lucniepcHbIe CHCTEMBI.
Konnouabeie pacTBOpPHI.

VY cTONYNBOCTE KOJUIOUIHEBIX
cucrem. Koarynsius.

JIp.8.Ilosnydenue u cBoiicTBa
KOJUIOMIHBIX PaCTBOPOB.
Koarynsiuust koyiouaos
AJIEKTPOJIUTAMHU.

C,T,KpNe7,I1p

[13.9.Py0OexHblIit KOHTPOJIb

KoaNel

2.1

buooprannyeckas
xumus. [lonu- u
rerepoyHKIHOHAIbHbBIE
COECIUHEHMS,
YYaCTBYIOILLKE B
rpoueccax
JKU3HEACATCIbHOCTH.

113.10ITonu-n
rerepoyHKIIHOHATbHbBIE
COeMHEHUS. A30TCOAepKAIIHEC
OMOJIOTNYECKU Ba)KHBIE

TCTCPOUHUKIINICCKHUE COCIUHCHU .

JIp.9.O1KpbITHE 11aBENEBOM
KUCJIOTHI B BUJI€ KaIIBI[UEBOM
conu. O6pa3oBaHUE XEIATHOTO
COEIMHEHUS] BUHHOU KHCIIOTHI C
runpokcugom meau(ll).

P.T.IIp,C
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I13.11.OMBLII€MBIC TATHIEL. C,T.IIp,P 2
JIp.10.Oxucnenue 0JIeMHOBOU
KHCJIOTBI paCTBOPOM
MepMaHraHaTa Kajusl.

buononumeps! u ux 113.12. 0-aMHHOKHCIOTHI . C,T.IIp,P 2
2.2 | CTPYKTypHBIE JIp.11. KayecTBeHHbIE peakuu
KOMITOHEHTEL. Ha 0-aMHUHOKHCIIOTBI
113.13.benku ¥ NENTUABL. C,T.Ilp,P 2
[13.14.YrneBoas.Monocaxapunst. | C,T ,I1p,P 2

Ju- 1 nonucaxapuasl.

JIp.12. IIpo6a Tpommepa,
peakuus CenuBaHOBa,
BOCCTaHOBJIEHUE aMMHAYHOTO
pacTBopa ruJipokcua cepedpa
TJIFOKO30M, OTCYTCTBHE
BOCCTAHABJIMBAOLIEH
CIIOCOOHOCTH y caxapo3bl.
KauectBenHnas peakuus Ha
Kpaxmari.

[13.15. A3zorconepxamue C,T.Ilp 2
OHMOJIOTUYECKH BAXKHBIE
TFeTEPOLUKIMYECKUE COCTMHCHHUS.

I13.16.HyknenHoBbIE KUCTOTHI. C,T IIp,P 2
[13.17.PyOexHbIi KOHTPOJIb. KoaNe2 2
3ayer.

HUTOI'O: 34

Dopmbl mekywe2co Koumpoas ycnesaemocmu (¢ cokpawenusamu):. T — mecmuposanue, Ilp — oyenka
0CB0CHUSL NPAKMUYECKUX HABbIKO8 , P — nanucanue u 3awuma peghepama, C — cobecedosanue no
KOHmMpovHbim eonpocam, Kon-xonnoksuym, Kp -xkommponvuas paboma , C3- cumyayuoHwuvie
3a0auu, P3- pacuemnvie 3a0ayu.

5.5. YueOHo-MeTOaM4YEeCKOE O0ecTiedeHHe ISl CAMOCTOSITEeIbHOI PadoThI M0 AMCUUIJINHE

5.5.1. CamocrosiTeqibHasi padoTa 00y4aromerocsi o AUCHHUILIMHE

Ne | Pasnen Buaer CPC Bcero dopma
AUCHHUILINHBI 4acoB | KOHTPOJIS
1.1 | Obwas xumusi | PedepaTHBHBIE COOOIIEHUS C
buonoruiecku MIOATOTOBKON MYJIbTUMEIUNHBIX P3
AKTHUBHBIC npe3eHTanui [IoarotoBka Kk KOHTPOJIBLHON 6 P
HH3KOMOJICKYJIIPHBIC paboTe , TECTUPOBAHHUIO, JTA0OPATOPHON T
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HEOpraHUYECKue pabore. Ip
BellecTBAa  (CTpOEHHE, KpNel
CBOWCTBA, YydacTHE B

(byHKIMOHUPOBAHUE

YKUBBIX CHCTEM.

OnemenTsl xumuueckoil | PedeparuBubie cooOmeHus ¢ P3
TEPMOIMHAMUKH, IIOATOTOBKOM MYJIbTUMEIUNHBIX 8 IIp

1.2 | TepmoMHAMUKH npeseHTanui. [10AroToBka K KOHTPOIBHOU KpNe2
pacTBOpOB u | pabote ,mabopaTtopHOt padoTe.

XUMHYECKON KUHETUKU
OCHOBHBIE THIIBI Pedeparuubie coo01IeHus c P

1.3 | XuMU9eCcKuX MOJArOTOBKOM MYJIbTUMEIUIHBIX 10 T
PaBHOBECH U IIPE3EeHTalNuN [Toaroroska K IIp
MPOLIECCOB B TECTUPOBAHUIO, KOJUIOKBUYMY, KpNe3-6
(YHKIIMOHUPOBAHUU naboparopHoit ~ pabore.  PabGora
KUBBIX CUCTEM JNIEKTPOHHBIMU 00pa3oBaTebHBIMU

pecypcamy, pa3MelIeHHbIMU B
AJIEKTPOHHOW HWH(POPMAIIMOHHON CHUCTEME
JAI'MY.

1.4 | ®uznueckas XuMus PedepatrBHBIE COOOIIEHUS IO 3a1aHUIO P
IIOBEPXHOCTHBIX MpenoaaBaTes ¢ MOArOTOBKOU 2 T
SIBJICHUH B MYJIbTUMEIUIHBIX Tpe3eHTanuil. Pabora ¢
(G YHKIIMOHUPOBAHUH ANIEKTPOHHBIMU 00pa30BaTebHBIMU
JKUBBIX CUCTEM. pecypcamu, pa3MELICHHBIMU B

IEKTPOHHO-UH(POPMALIMOHHON CUCTEME
JAI'MY. [loarotoBka K TECTUPOBAHHUIO ,
nabopaTopHO padoTe.

1.5 | ®dusudeckas XUMH PedepatuBHbIe coOOIIEHNS C KpNe7
JICIIEPCHBIX CHCTEM B IOATOTOBKON MYJIBTHMEIUNHBIX 6 P
(GYHKIMOHUPOBAHUU TpC3CHTALIH . . Ip

[ToaroToBka K KOHTPOJILHOM padoTe, KomNel
JKUBBIX CUCTEM.

nabopaTopHOi paboTe U pyOeIKHOMY

KOHTPOJIIO.

2.1 | Bnooprannyeckas [ToaroToBka K MPakTUYECKUM 3aJaHUSIM.
xumus. [Tomu- u [ToaroToBka K TeKyniemy TECTOBOMY Ip
rerepo(yHKIMOHAJIbHBIE | KOHTPOJIIO. BhINoIHEeHNe BHEAyIUTOPHBIX 6
COEIUHEHMUS, 3aJaHuil — pedepar. P

Y49aCTBYIOIIUC B
nmponeccax
KHU3HCACATCIIBHOCTH.
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buononumeps! u ux [ToaroToBka K MpakTUYECKUM 3aJaHMSIM, Ip
2.2 | CTPYKTYpHBIE nabopaTopHoii pabore. 13
KOMIIOHEHTBI. BrinonHenue BHEayIUTOPHBIX 3alaHUN — P
pedepar.
[ToaroToBka K pybekHOMY KOHTPOJIIO. KosNe2
[ToaroToBka K 3auery [ToBTOpEHME U 3aKPENIIEHNE U3YYEHHOTO
Marepuana (paboTta ¢ JEKIUOHHBIM 7
MaTepuaioM, yueOHOH JIuTepaTypoit). C

HUroro: 58

*®opmolii npomexcymoyHoli ammecmayuu seasemca 3a4em. DPopmbl MmeKyuje2o KOHMpOIs
ycrieBaeMocTu (¢ coxkpawjenuamu): T — mecmuposanue, Ilp — oyenxa oceoenus npakmuyecKux
Hasvikos , P — nanucanue u 3awuma pegpepama, C — cobecedosanue no KOHMpOJIbHbIM 8ONPOCAM,
Kon-xonnokeuym, Kp -koumponvnas paboma C3- cumyayuonnvie 3adavu, P3- pacuemnvle 3a0auu,
PK- pybesicuviii koumporo.

5.5.2. Temsl pedepaToB 0 CAMOCTOATEIbHOH padoTe 00yYAKOIIUXCSI:

1 PA3AEJ 1.1 (MIA-lonk-5, U-20nk-5 )

1.1 J)KuBoii opraHusm 1 TEPMOJIMHAMHUKA.

2. KanopuiHOCTb MUIIEBBIX MPOAYKTOB, IIPUHIUIIBI COCTABICHUS TUET K PALUOHY.
3. DHeprus aKTUBAIWH.

4. TepMOAMHAMUYECKUMA aCTIEKT XUMHYECKOTO PAaBHOBECHS.

PA3JIEJI 1.2 (MO-lonk-s, UA-20nk-5 )

1.HamnpaByiieHue NpoTeKaHUsI XUMUYECKON PEaKIIUH.

2. Meauko-0Ouosiornyeckoe 3Hau€HUE 0CMOCa U OCMOTHYECKOTO JJaBJICHHUS.

3. ®U3HUKO-XUMHUYECKHE OCHOBBI BOJAHO-3JIEKTPOHHOTO OajaHca B OpraHu3Me.
4. Attmno3, ajakajos.

5.R-ocHOBHOE paBHOBECHE U LIEITOYHON pe3epPB KPOBH.

6. CocTaB ¥ KOHIIEHTPAIlM{ KOMIIOHEHTOB (hU3UOJIOTHYECKUX PACTBOPOB.

PA3AEJ 1.3 (U1-1lonk-5 UA-20nk-5 )

1. Menuko-0ronorudeckas pojib JIEMEHTOB S-0JI0Ka.

2. Mennko-0uonoruyeckas poJib 3JIEMEHTOB P-0JI0Ka.

3. Meauko-6uosoruyueckas posib 3aeMeHToB d-010Ka.

4. Kakue meTanmisl BeIOUparoT cede nuranapl? (O01iee 3HakoMCTBO ¢ KoHuemniuei [Tupcona).
5. CtpoeHue 1 CBOHCTBA KOMIUIEKCOB MEPEHOCYUKOB KHCIOPO1a

PA3JEJI 1.4 ( Ud-lonk-s, UA-20mnk-5 )
1. Ilpumenenne [TAB B xupypruu. Ctpoenue [IAB. Mexanusm neiicTusl.
2. Ancop6uus. Buasl ancopOLnoHHOM Tepanuu.

PA3AEJ 1.5 (UA-1lonk-5, UA-20nk-5 )

1. MI/II_ICJ'IJIOOGPBBOBaHI/IC. SIBnenue COJ'IIO6I/IJ'II/I3aI_II/II/I B MCIUIIMHE U (I)apMaI_II/II/I.
2. SIBnenus KOoaryJsinuu, KOJIJIOUIHOM 3alllUTHl U IENTH3aI[UM B )KUBOM OopraHusme.
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PA3JEJ 2.1 (MI-1onk-5, UA-2onk-5 )

1. Ontuyeckast U30MepuUsl OKCUKUCIIOT. PalieMuueckue cmecu.

2. Peakuu IUKIN3ALKN U JTUMUHUPOBAHUS OKCUKHUCIIOT.

3. JIByX- ¥ TPEXOCHOBHbIE OKCUKHUCIIOTHI. VX 3Ha4eHue B OMOJIOTHH U MEIUIIMHE.

4. CanuuuioBasi KUCIOTA U €€ MPOU3BOIHbIC.

5. Hanmnune a-CH-KHCIOTHOTO IEHTPa B OKCOCOEANHEHHX KaK Mpu4yrHa oopazoBanus cBs3u C-C B
peakmusx in vivo.

PA3JIEJI 2.2 (MA-1onk-5, UA-20nk-5 )

1. Terepononucaxapusl. ['manypoHoBas Kucjaora.

2. I'erepononmcaxapuibl. XOHIPOUTHHCYIIb(ATHI

3. I'erepononucaxapuipl. I'enapus.
4. Poib BOJIOPOTHBIX CBSI3EH B KaueCTBE (PAaKTOpa cCaMOOpraHU3aIliuy KHUBBIX cucteM. DopMupoBaHue
BOJIOPOAHBIX CBA3ed Mexay crpykrypamu JJHK n PHK.

5. Xummueckas npupoa koponosupyca SARS-CoV-2.
6.«Xumepa» u COVID-19.

VI. OHEHOYHBIE CPEACTBA JJIAA TEKYIHEI'O KOHTPOJISA YCIIEBAEMOCTHU U
IMPOMEXYTOYHOM ATTECTAIIMM IO UTOT'AM OCBOEHU S TUCIATIIMHBI

(DOH)I OICHOYHBIX CPCIACTB B IMOJTHOM KOMIUICKTE MJIA TCKYIICTO KOHTPOJA YCIIECBACMOCTHU U
MPOMEKYTOYHOM aTTeCTallMK TI0 WTOTaM OCBOEHHUS JUCHHUIUIMHBI, pa3pabotaH B Qopme
CaMOCTOSITCJIBHOTO JIOKYMEHTa B BHJE NPHWIOKEHHE K pabodeid mporpamMme IUCITUTUIAHEIL.
(ITpunoxenue 1)

6.1. [lepeyeHb KOMIETEHIIMI C YKAa3aHUEM 3TANOB UX (OPMHUPOBAHUSA B Mpolecce OCBOCHUS
padoueii mporpaMmbl JTUCUMIIJIMHBI

Kon HaumenoBanmue pasjaesna D opMbI KOHTPOJIA
KOHTPOJHPYeMOH JHCHHMILTAHBI
KOMIIETE€HI[H I
WJI-lomnk-s OOmas xumus. broornaecku P, T, P3, Kp,IIp,C.
N/I-20mk-5 AKTUBHBIC HU3KOMOJICKYJISIPHBIC

HEOpraHM4YecKue BellecTBa (CTpOSHUE,
CBOICTBa, y4acTH B
(YHKIIMOHUPOBAHUE KUBBIX CUCTEM )
DneMEeHTbl XUMUYECKOH
TEPMOJIUHAMUKH, TEPMOIMHAMUKU
pPacTBOPOB M XMMHUYECKON KUHETHKHU.

ONEMEHThI XUMHYECKOI C, T,P,Ilp,Kp,C3,P3,
N-1omk-s TEPMOJIMHAMHUKH, TEPMOINHAMUKN
N-2omk-5 pPacTBOPOB ¥ XUMUYECKOU KMHETUKHU.
N-1lonks OCHOBHBIE THITBI XUMHYECKUX P,C,I1p,C3,P3,T.
N-2omk-5 PaBHOBECHI U IIPOLIECCOB B

(I)YHKI_[I/IOHI/IpOBaHI/II/I JKHUBBIX CUCTEM.

WJI-1lomnk-s dusznyeckas XuMHUs TOBEPXHOCTHBIX C .,P.IIp,T.Kp.
N-2omk-5 SABJICHUH B (yHKIIMOHUPOBAHUY JKUBBIX
CHCTEM.
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N-1lonks dusznyeckas XUMUsl TUCIEPCHBIX C,P.IIp,Kp,Kou.
W/I-20nk-5 CHCTEM B ()YHKIIMOHUPOBAHUH KUBBIX

CHUCTEM.
N-1onks buooprannueckas xumus. [lonu- u C,P.IIp,T,
N/1-20nk-5 rerepo(pyHKIIMOHABHBIE COCMHEHUS,

YUYacCTBYIOIIME B IPOLIECCAX

KU3HEJESITEIbHOCTH.
NA-1lonk-s buononuMmeps! U UX CTPYKTypHBIE C.P.IIp,Kou.
N-20onks KOMITIOHEHTHI.

6.1.2. OneHo4HbBIE CPEACTBA /ISl TEKYIIEr0 KOHTPOJISI yCIIeBaeMOCTH

JI1st TEKyIEero KOHTPOJIs YCIIEBAEMOCTH IUCIMILIMHE UCTIOIB3YIOT CIIEAYIOIINE OLIEHOYHbIE

cpexnctea: 1) Tunossblie 3agaHus IS OLCHHBAHUSA Pe3yJIbTATOB OCBOCHUS KOMIIETEHIIMH HA

ypoBHe «3HaTh» ( OCHOBBI XMMHH OMOTEHHBIX JIEMEHTOB, UX POJIb B )KU3HECITEIBHOCTH

OpraHM3Ma; CyTh METAJUIOJIUTaHIHOTO OajlaHCca B OpPraHU3Me U MPHUYUHBI €r0 HAPYIICHHUS. ) .
TECTHUPOBAHUME

Pasznen 1. buoJsiornyecku akTHBHbIE HU3KOMOJIEKYJ/ISIDHbIC HEOPTaHUYECKHE BELeCcTBA.

I13.1.buorennsie 3neMeHTE. KOMITIIEKCHBIE COSTMHEHHUS

Kox xonTpoaupyemoii komnerennuu OIK-5 ( U/I-2omks )

buorennbie 3jieMeHTbI

1. DHneMuueckue 3a00JIEBaHUS CBI3aHBI: Ic pocTOM UenoBeKa

!c 0COOEHHOCTSIMU OPTraHU3MOB !C p&KMMOM CHA U OTJbIXa

I+c OMOTEOXUMHUYECKUM COCTOSTHUEM Cpe/ibl OOMTaHMUsI  !C BECOM YelloBeka

2. Hanmuune B opraHu3Me TIOCTOSIHHOM MpPHMECH HOHOB CTPOHILIMS Hapsily ¢ HMOHAMHU KaJbLIUS
oOBsCHsETCS: !pasznuuneM pa3MepoB UX HOHOB

!+CX0ICTBOM pa3MeEpPOB UX MOHOB !pa3nuureM CTpPOEHHS UX aTOMOB

3. K OuoreHHBIM OTHOCSTCS JIEMEHTBI:  |co/iepiKaliecs B IMUILe

I+HeoO0XoquMBbIe IS KU3HEACSITEIbHOCTH OpraHiu3Ma

monaziaromye B OpraHu3M U3 OKpYKarouled cpeibl

monaziaroye B OpraHu3M U3 BHYTPEHHEN Cpeibl

4. Bo Bcex COEIMHEHMSX, COAECPKALIUXCS B AKUBBIX OPraHU3Max, BOJOPOJ UMEET CTENEHb OKUCIICHHUS: !
+1 10 -1

5. HaTpuii v TUTUH HaKaIJIMBarOTCS:

!BO BHYTPUKIIETOYHOM KUJIKOCTU  !|+BO BHEKIIETOUHOU XKUIAKOCTH

6. Kanuii, pyOuauii u 1ie3uii HaKarIMBalOTCS B OPraHU3Me :

!+BO BHYTPUKJIETOUYHOM KUAKOCTH !BO BHEKJIIETOYHOM KUKOCTHU

7. B opranusMe HaTpuii HaXOIUTCs B BHjIE cojeil: !xinopumoB !docdartor

'BOJIOPOIOKApOOHATOB I+BCeX, BBIIIC EPEYUCICHHBIX COSANHEHHH

8. TlocrostHnoe wm30bITounoe morpedienne NaCl CIIOCOOCTBYET TOSIBICHUIO B OpraHU3Me
OCMOTHYECKOW: !+TUMEPTOHUU !TUMOTOHUM  |M300CMHH

9. T'umepronunueckue pactBopsl NaCl obmamaror cBoicTBOM: lo6e360muBarOIIIM
!+aHTUMHUKPOOHBIM lcTIa3MOIMTHYECKUM

Iperynsuy 0CMOTHYECKOTO FOMeocTasa
10. ITpumenenne NaHCOg3 B OobIInX 033X MPUBOIUT K:

!+anmkano3y !MOBBIICHUIO KUCIOTHOCTH KEITyJOYHOTO COKa

lanuno3y IMOHMK. KUCIIOTHOCTH JKETYIOYHOTO COKa

11. Kanuit B OOJBIIMHCTBE CITy4acB SIBJISETCS aHTarOHUCTOM:

lcepebpa 6poma +HaTpus !pyOu s lme3ust
12. TIpu KaTMeBOM UCTOIECHUH TPUMEHSIOT:
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I+KCl INaCl INaHCOs 'KHCO3
13. I'maBHBIM KOMIIOHEHTOM KOCTHOH TkaHu siBiisgercs: !+Ca 'Mg !Ba !Sr
14. KommuiekcooOpa3oBaTenieM B XJIOPO(HILIC SBISICTCS HOH:

I+Mg?* ICa? 'Ba?* ISr2
15. VoHsl Kanblus MOJABISIIOT aKTHBHOCTh MHOTHUX (PEPMEHTOB, AKTUBHUPYEMBIX HOHAMHU 1Sr2t
IBa?*1+Mg?* M2

Kpurepuu onieHKH TeKyumero KOHTPoJIs yCIeBaeMOCTH (TeCTHPOBaHUe):

«OTanuyHOR: 100-90%

«XO0poIIoy: 89-70%
«Y IOBJIETBOPUTEILHO: 69-51%

AN NI NERN

«HeynoBIeTBOPUTEITLHOY: <50%

2) Tunosble 3a1aHus VI OLCHUBAHHUS Pe3yJIbTATOB OCBOCHHSI KOMIIETEHLIMU HA YPOBHe
«YMeTb» (MHTEPIIPETUPOBAThH TAHHBIC OCHOBHBIX (PH3HKO-XUMHUCCKHX, MATEMATHICCKUX
€CTECTBEHHOHAYYHBIX METOJIOB UCCIICIOBAHUS MTPU PEIICHUH TPO(HECCHOHATBHBIX 3a71a4):
PEDEPAT

Paznen 1.4 ®dusnyeckas XMMHS NOBEPXHOCTHBIX SIBJCHHMH B (PYHKIHOHHMPOBAHMHU KUBBIX
CHCTEM.
Ko xonTponunpyemoii komnerennun OIMK-5 ( U-2 onks )

1. ITpumenenue [TAB B xupyprun. Crpoenue [TAB. Mexanusm neicTBus.
2. Ancopbums. Buasr ancopOuroHHOM Tepanuu.

Kpurepun oueHKH TeKylero KoHTpoJis (pedepar):

. Hosusna pedeprupoBanHoro tekcra: makce. — 20 6asios;

. CreneHb pacKpbITHS CYIIHOCTH Mpo0ieMbl: Makc. — 30 Oaos;
. O60cHOBAaHHOCTH BIOOPA HCTOYHUKOB: Makc. — 20 6aioB;

. Cobmroaenue TpeboBaHmid K opopMiieHuIo: Makc. — 15 6amios;
. I'pamoTHOCTB: Makc. — 15 GamioB.

OuenuBanme pedepara:
Pedepar onenuBaercs no 100 6annbHOI miKane, Oanbl MEPEBOATCS B OLIEHKH yCIIEBAEMOCTH
cienyomuM oOpa3oM (0amibl yYUTHIBAIOTCS B MpOIECCEe TEKYIIEH OICHKU 3HAHWM MPOTPaMMHOTO
Marepuaia):

86 — 100 0amI0B — «OTIHYHOY;

70 — 75 GannoB — «XOpoLIOy;

51 — 69 GayI0B — «yAOBIETBOPUTEIBHO;
MeHe 51 6anna — «HeYJOBIETBOPUTEIBHOY.

AN NI NN

CUTYAIIMOHHBIE U PACYETHBIE 3AJIAYHA
Pa3znesn 1.3 OcHOBHBbIC THNBI XMMHYECKMX PABHOBECHH M NPOUECCOB B (QYHKIMOHHPOBAHMH

JKMBBIX CHCTEM .
I13 Ne3. PacTtBopsil. KosuturaTuBHbIe CBOHCTBA PACTBOPOB.
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Koa xonTpoanpyemoii komnerenmun OIIK-5 (U/1-2omk-5 ).

1. Auumo3 wWiM ajkajo3 HapyllaeT MEXaHM3Mbl IIEPEHOCa KUCIOpOJa IeMOrIOOMHOM KPOBH.
['eMOr00MH ydYacTBYeT B HECKOJIBKMX pPaBHOBECHAX, OONMH pe3yJbTal KOTOPHIX MOKHO
NPUOJIU3UTENHLHO ONMCATh YPABHEHUEM:
—
HeH*Boxn) + O2Bomm) = Hs Ox@omm + H' ®oam)
B Kakyro CTOPOHY CMEIAETCS 3TO PABHOBECUE IIPH alua03€?
[MosicHUTE TTOYEMY 3TO IPUBOAUT K KUCIOPOJHOMY T'OJIOJAHHIO.
2. Konuenrpanus nonoB H'gosm) M3MeHsETCs B pe3yiabTaTe u3MeHeHus ckopoctu ynanenus COz
U3 JIETKUX. ITOMY IPOLIECCY COOTBETCTBYET PABHOBECHE:
o —_
H*®omm + HCO3 o) = H2 COs o) < H20 k) + COx(n
[MosicuuTe, moyeMy nopeimenne Kounenrpauu CO2 BRI3bIBAET alUI03?

3. Y OonpHOTO, AocTaBieHHOTO B KIWMHHUKY, pH kpoBu 7,49. lllenounbie pe3epBbI MOBHIIICHBI,
nasnenue CO camkeno. Kakoit Bug KOC nabmtogaercst y 6016HOTO?
a) MeTabOJINYECKUI HEKOMIIEHCUPOBAHHBIN alli103

0) ra3oBblii HEKOMIIEHCUPOBAHHBIN AJIKaI03
B) T'a30BbIi KOMIIEHCUPOBAHHBIN allKajio3

') METaOOJINYECKUI KOMIIEHCUPOBAHHBIN aIKaJIo3.

Kpurtepun ouneHkH TeKkyunero KOHTpoJst ycnesaemoctTu (CUTyallHOHHBIEC H pacyeTHBIE 321a4H):
«Ot1nmaHO»:

OTBeT Ha BOIIPOC 3a7auu JaH NpaBuiIbHBIN. OOBsICHEHNE X0/1a € PelIeHHs Mo poOHOE,
MOCJIEI0BATEIILHOE, TPAMOTHOE, C TEOPETHUESCKUMH 000CHOBAHUSAMH (B T.4. U3 JICKITMOHHOTO Kypca),
C HEOOXOMMBIMH CXEMaTHICCKUMHU M300paKEHUSIMHU, OTBETHI HAa TOTIOJHUTEIBHBIC BOIIPOCHI BEHHBIS

U 4ETKHE.

v «Xopouioy:
OTBeT Ha BONPOC 33/1a4y JaH NpaBuiIbHbINA. OObsICHEHHE X01a €€ PeleHNs 10 POOHOE, HO

HCJOCTAaTOYHO JIOTUYHOC, C CAMHUYHBIMHA omnOKaMH B ACTAIAX, HCKOTOPBIMU 3aTPYAHCHUSAMHU B
TCOPCTHUICCKOM 000CHOBaHUU (B T.4. U3 JICKIIHOHHOTI'O MaTepHana), B CXEMaTHUYCCKUX I/1306pa)KCHI/I$IX
1 OTBETHI HA JOMMOJHUTECIBHBIC BOIIPOCHI BEPHBIC, HO HEAOCTATOYHO yETKUE.

v «Y TIOBJIETBOPHUTEIILHOY:
OTBeT Ha BOIIPOC 3aJia4u AaH HpaBHJ’IBHHﬁ. OObscHeHHne xoja eé PCUICHUA HEAOCTATOYHO

MOJIHOE, HEMOCJIeIOBATEILHOE, C OIITMOKaMH, CIIa0bIM TEOPETUYECKUM 0OOCHOBAHHEM (B T.4.
JEKIMOHHBIM MaTepUajIoM), CO 3HAUUTEIbHBIMU 3aTPYAHEHUSIMHU U OIIMOKAMU B CXEMaTHUYECKHUX
M300pakKCHUX, OTBETHI Ha JIOMIOJIHUTEIIbHBIE BOIIPOCHI HEJIOCTATOYHO YETKUE, C OITMOKAMHU B
JeTalsax.

v «Hey1oBIEeTBOPUTEIBHOY .
OrtBer Ha BOIIPOC 3aJa491 JaH HeraBHHBHLIﬁ. OObsicHEHHUE xoJa eé peuieHud JaHO

HCIIOJIHOC, HCTIOCTICJOBATCIIBHOC, C I‘p}/'6BIMI/I OIJ_II/I6KaMI/I, oe3 TCOPECTUUCCKOT'O 000CHOBaHHUS (B T.4.
JICKIITMOHHBIM MaTepI/IaJ'IOM); OTBCTHI HA JOIIOJIHUTCIIbHBIC BOIIPOCHI HCIIPABUJIBHBIC (OTCYTCTBYIOT).

KOHTPOJIBHBIE PABOTBI
KonTpouabnas pabora Ne2

Pa3nen 1.2: D1eMeHTbI XUMH4Y€CKOM TEPMOANHAMHMKH, TEPMOANHAMHKH PACTBOPOB U
XMMHYeCKOH KMHEeTHKHU

I13 Ne2. Tepmoaunamuka.

Koa xonTpoaunpyemoii kommerenuun OIIK-5 (M-lomnk-s ).
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Buaer Nel

1. XuMugeckasi TepMOIMHAMUKA KaK TEOPETHUECKAsi OCHOBA OMOIHEPTETHKH.

2. BerancnuTh M3MEHEHUE SHTANBINH B CTaHAAPTHBIX yeinoBusaX peakiuu 4NH3+50;2r) = 4ANO,) +
6H2O«) ecnu cTaHmapTHBIC SHTAIBIINN 00Pa30BaHUs BEIICCTB YYACTBYIOIIUX B PEAKIIMH PABHBI:—

46k x/monb (NHz); 91 x/bx/monb (NO); — 286 x/Ix/mons (H20).

a)— 1168  6) 896 B) 448 r)-448
3. Ha ocHoBaHuu 3akoHa ['ecca paccunrtaiiTe 3HEPreTUYECKUE 3aTpaThl CTYJIEHTa 3a CYTKH, €CJIU B
CYyTKH OH ymoTpebssier: 8 r Oenka, 80 r xupos, 400 r yrieBoaosB. [Ipu cropanuu 1 r Oenka,

XKUpa, yrieBoJ1oB Beiaensercs 4,2; 9,5; 4,3 k[>k COOTBETCTBEHHO.
a) 2514 ©6) 2500 B) 3000 r)3200

Kputepun ouneHku Tekymero KOHTpoJis ycneBaemoct ( Konrpoabnas padora):

«OTIHYHOY:

CryneHT umeeT ri1y00OKHe 3HaHUS y4eOHOTO MaTepuaia 1o TeMe MPaKTUYeCKOro 3aHATHUs
«Tepmoaunamukay. CopMyIupoBal U U3JIOKUII TIOJIHBIN U MPABWIBHBIA OTBET HA TEOPETUUYECCKUIN
BOIIPOC C COOJIIOICHUEM JIOTHKHU U3JI0KeHue MaTepuana. [IpaBunsHO perit u oopMut
MIPETIOKEHHBIC 3aa4H.

«Xopomioy:

CryneHT nmokasai 3HaHHUs Y4eOHOTO MaTepuala, yCBOWJI OCHOBHYIO TUTEparypy. B muceMeHnHnon
(hopme IeMOHCTPUPYET 3HAHUS TEOPETUUECKOTO U MPAKTUIECKOTO MaTepuaa 1o JaHHOW TeMe,
JOTTyCKasi HE3HAUYNTEIbHBIE HE TOYHOCTH B OTBETE HAa TEOPETUUECKHI BOMPOC WM OpopMIIEHHE
OTBETA Ha MPE/IOKECHHBIE 3a]a4H.

«Y TOBJIETBOPHUTEILHO Y

CTyneHT B 11€JI0M OCBOMJI MaTepHall TPAKTUYECKOTO 3aHATHS, HO 3aTPYAHSETCS C MPaBHIHBHOM
OIIEHKOM MPEAJIOAKEHHOM 3a]]a4M, JACT HEMOIHBIN OTBET HA MPEJI0KEHHBIN TEOPETUYECKHIT BOTIPOC.
«HeyoBIETBOPUTEILHOY

CTyneHT uMeeT CyIIeCTBeHHbBIE TPOOesbl B 3HAHUSIX OCHOBHOTO yUeOHOTO MaTepuaia
MIPAKTUYECKOTO 3aHSATHS, TOJTHOCTHIO HE PACKPBUT COJEPIKaHUE BOIIPOCA, TAET HE BEPHYIO OIICHKY
CUTYaIlMH B TIPEJIOKCHHBIX 3a7]a4ax, He IPaBUIIBLHO UX pemraeT. HeymoBneTBopuTebHas OlIEHKA
BBICTABIIICTCS CTY/ICHTY OTKa3aBIIEMYCsI TUCbMEHHO OTBEYATh Ha BOMPOCHI OMJICTHI.

COBECEJOBAHMUE ITO KOHTPOJIbHBIM BOITPOCAM

Pa3zjen2.1:buonosmmMepbl U X CTPYKTYPHbIE KOMIIOHEHTHI .
I13.17.Hyk/1enHOBBIE KUCJIOThI
Ko xonTposmmpyemoii komnerennuu OITK-5 ( U1d-1onks ).

1 [InpuMuAMHOBEIE U IyPUHOBBIE HYKJIEMHOBBIE OCHOBAHMS U UX COKPAILlCHHBIC
0003HaueHMSI.

1 CrpoeHune HyKI€03U0B.

3. CtpoeHne HyKJIeOTHA0B U UX Ha3BaHUs Kak GochaTos.

4. [IpuHLMD cTpoeHMs MOJMHYKIEOTUAHOM nenu (nepBuuHas crpykrypa JHK u
PHK).

3. KommuieMeHTapHOCTh HYKJIEMHOBBIX OCHOBaHHMM Kak MpUYMHA CTAOWUIM3alMU

nsoriHoi cnupanu JITHK.

4. [Monmuuykneosuadpocharsl M HMX yyacTue B OMOXMMHUYECKHX Ipolieccax
nepeHoca ¢pochaTHBIX TPYII.

5. Crpoenue HuKOTHHAMHIHBIX KodepmentoB — HAJT" u HAJI®" (okucieHHbie
¢opmel) 1 HAJTH u ero ¢pocdara HAIDH (BoccTaHoBieHHBIE (HOPMBI).
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6. [lepenoc  rugpua-uoHa  Kak  XMUMHUYECKas  OCHOBA  OKUCIUTEIbHO-
BOCCTaHOBHUTENILHOTO jeiicTBus cuctembl HAJT/HAJIH.

Kpurepun onleHKH TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
(CobecegoBanne 1o KOHTPOJIBLHBIM BOIIPOCaM):

4 «OTINYHON:

CTymeHT uWMeeT TIiIyOOKHME 3HAaHUS Y4eOHOrO Marepuana [0 TeMEe JAHHOIO 3aHSATHI,
chopMyarpoOBaIl MOJIHBIA U IPABUIILHbIM OTBET HA BOIPOCH TEMBI 3aHATHSI, C COOIIOIEHHEM JIOTUKH
U3JI0KEHUS MaTepyaja, OKa3blBaeT YCBOEHUE B3aMMOCBSI3M OCHOBHBIX MOHSATUI U TEPMUHOB, CMOT
OTBETUTH Ha BCE YTOYHSIONIME M IOIOJHHMTEIbHbIE BONPOCHL. CTYNEHT AEMOHCTPUPYET 3HAHHUS
TEOPETHYECKOTO U MPAKTUUECKOTO MaTEPHaIa [0 TEME 3aHSITHS.

4 «Xopomio»:

CTyzeHT moOKasal 3HaHWe y4eOHOTO Marepuaia, YCBOWII OCHOBHYIO JIMTEPATYPY, CMOI
OTBETUTH IOYTH IOJHO Ha BCE 3aJaHHbIE IOMOJHHUTENbHBIE M YTOUHSIOMIKME BONpochl. CTymeHT
JEMOHCTPUPYET 3HAHMS TEOPETUUECKOTO U IPAKTHYECKOTO MaTepHaja Mo TeME 3aHATHUS, IOIyCKas
HE3HAYNTEJIbHBIE HETOYHOCTH.

4 «Y IOBIETBOPHUTENBHOY:

CTylieHT B 1I€JIOM OCBOMJ MaTrepHal IPAKTHYECKOTO 3aHATUS, OTBETHI HE Ha BCE

YTOUHAKOIHUE W JOIOJHUTCIBHBIC BOIIPOCHIL. CTy,lIeHT 3aTPpYAHACTCA C HpaBHHBHOfI OHeHKOﬁ
MPEAJIOKEHHOTO  BOTMpoca, MJa€T HEMOJIHBIA  OTBET, TPeOYIIMMA HABOIAIIUX  BOIPOCOB
IpenoaaBaTesl.

v «HeynoBIETBOPUTEIBLHOY:

CryneHT HMeeT CyIIeCTBeHHble MpoOenbl B 3HAHHUSIX OCHOBHOIO Yy4eOHOro MaTepuasia
MPAKTUYECKOTO 3aHATHUS, MOJHOCTHIO HE PACKpbUl COJIEp’KaHHE BOIMPOCOB, HE CMOI OTBETHTH Ha
YTOYHSIIOUIME M JIOTIOJHUTEIbHbIE BOMPOCHL. CTyOeHT [HaéT HEBEpHYIO OILIGHKY CHUTYalluH,
HEMpaBWIbHO BBIOMpAET alropuT™M JedcTBuUi. HeynoBineTBopuTenbHAsE OIEHKA BBICTABISETCS
CTYIEHTY, OTKa3aBIIEMYCsl OTBEUaTh Ha BOMPOCHI TEMbI MPAKTUYECKOTO 3aHSTHSL.

3) Tunosble 3a1aHNs JAJI51 OLICHUBAHUSA Pe3yJIbTATOB C()OPMUPOBAHHOCTH KOMIIETEH UM
Ha ypoBHe «Baaners» (pemarh ycnoKHEHHBIE 33/1a4d Ha OCHOBE TPUOOPETEHHBIX 3HAHUM, yMEHUN
Y HaBBIKOB, C UX IPUMEHEHHEM B HETUIIMUHBIX CUTYaIUSIX, (OPMUPYETCS B MpoIiecce MPaKTHIeCKOH
JESTEITbHOCTH):

KOJIVIOKBUYM.

Pa3znen 1.3 I13.9 KoanuratuBHble cBoiicTBa pacTtBopoB. KHC/I10THO-OCHOBHOE paBHOBecHe.
I'mapoaus conei. bydepHbie cucremsl
Kon xonrposmpyemoii komnerenuuu OITK-5 ( UI-1-onk-5, UJI-20mks5 )

KOHTPOHLHLIC BOIIPOCHI U 3aIaHUA

KosumnraTuBHble CBOiiCTBa pacTBOPOB.

1. PacTBOpBI, UX KIaccupukanus.
2. CnocoObl BBIpaXEHHS KOHIEHTpallMU PAcTBOPOB (MaccoBas JOJS, MOJISIpHAs KOHLIEHTpAIHs,
MOJISIpHAsi KOHIIEHTPALUs SKBUBAJICHTa, MOJISUIbHAS KOHLIEHTPALU)..
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3. KonnuraruBHble CBOWMCTBA pacTBOPOB.

4. 3akoH Payns u cinenctBus U3 HEro.

5. D0ynuocKonuyeckas 1 KpHOCKOIIMYeCcKasi KOHCTaHTbI. MeTo bl 30YIMOCKONIUN ¥ KPUOCKOTIHH.

6. Ocmoc 1 ocMOoTHYECKOE AaBiieHHe. Poiib ocMOca U OCMOTHYECKOTO JaBJICHHUS B OMOJIOTHYECKUX
cUCTEMaX.

7. 3akon Bant-T'odda mis HEINEKTPOIUTOB U AMEKTPOIUTOB. M30TOHMYECKH KOA(DPHUIIMEHT, ero
(bu3n4eCKuii CMBICIL.

8. I'uno-, runep-, I30TOHUYECKHE PACTBOPHL. PacTBOPHI N30TOHUYHBIE KPOBH.

9. SIBneHue m1a3mMoin3a, reMoJin3a U HU300CMHUH.

3agaun

1. B 300 r Boas! pactBopuiu 0,5 mosst MoueBuHbI. HaliTu noHMKeHUE AaBJIEHUS HACBILIEHHOTO rapa
BOJIbI Haj pactBopoM 1ipu 100°C (po=101,3 kIIa).

2. B 720 r Bogsl pactBopmin 1 Moab Qpykro3bl. HailTn moHMKeHHE NaBICHUS Napa pacTBOPHTEIS
Haz pactBopoM nipu 100 °C (po = 101,3 kI1a).

3. B 180 r Boapl pactBopmit 6 T moueBuHbl ¢ My (CO(NH2)2) = 60 r/monb. Haiitu naBiieHue mapa
pactBopuTens Haj pactBopoMm MoueBuHBI Ipu 100°C (po=101,3 Ila).

4. Haitnute Temnepatypy kurnenus 0,1 mons/kr pactBopa NaCl (i = 1,92), a Ka6 = 0,563.

5. Paccunraiite, npu Kakoil Temneparype A0HKEH KpUCTAIIIM3UPOBAThCs pacTBOp, coAepxaiuii 250
r rimoko3bl B 1 11 Bogsl (K = 1,86).

6. IIpu pactBopennu 5 1 Bemecta B 200 r BOJBI ITOIY4AETCs paCTBOP, KPUCTATUIM3UPYIOIIUKCS MIPH -
1,45 °C. Onpenenute MoJieKyIsipHyr0 Maccy BerecTs. (K, = 1,86).

7. Beruucnure ocmoTudeckoe napienue (B kl1a) pactBopa He snekTposmta, coaepxaiero 0,2 MOiIb
BemecTBa B 44,8 1 pactBopa. R=8,31 kIla n/monb-K.

8. B 4 1 BonbI pactBopmin 1 Mosb Tiroko3bl. KakoBo ocMoTHueckoe AaBieHue pactBopa npu 0°C?
R=8,31 xIla n/monp-K.

9. B 22,4 5 BoABI pacTBOPWIM 2 MOJIb MOYEBHHBI. KakOBO OCMOTHYECKOE JABJICHUE PACTBOpA MpHU
0°C? R=8,31 xIla n/monn-K.

10. Nmeetcs 200 r pactBopa 1imoko3bl (CeH120e), comeprkarmiero 7,2 T pacTBOPEHHOTO BEIIECTBA.
TemmnepaTtypa pactBopa paBHa 27°C. Berunciauth ocMoTHueckoe aaBieHue pactBopa. R=8,31 klla
a/moib K

11. B xakom o0beMe BOJBI clieayeT pacTBOpuUTh 0,5 MOJIA HE 3JEKTPOJIMTA, YTOOBI OCMOTHYECKOE
nasieHue pactBopa rpu 0°C paBasutoch 1 arm? R=0,082 atm s1/momb-K.

CuryanuoHHbIE 3212491

1. Ilpu MaToJOTHYECKUX COCTOSIHUSX B OPTaHM3ME MOTYT BO3HHMKATh Pa3JIMYHBIC BHJIBI OTECKOB:
3aCTOMHBIC OTEKH (IIPU MEXaHWYECKHX TMOBPSKICHUSX), CEpIACYHBIC OTCKH, OTEKH IpHu
TUTIOTIPOTEHHEMHUSIX (CHM)KEHUE KOHIIEHTPAIIMU B KPOBH) | JIp.
a) OObjCHHUTE MEXaHHW3M BO3HHMKHOBEHHS 3aCTOMHBIX OTEKOB, HCHOJb3ys cXeMmy (DU3UKO-
XUMHUYECKOH PETyIISII BOIHO-COJIEBOIO 0OMEHA.
0) KakoBel (HHU3MKO-XMMHYECKHE OCHOBBI BO3HHMKHOBEHHS CEpPJICYHBIX OTEKOB, OTEKOB IpPHU
TUTIOTIPOTEUHEMHUSX ?
B) Kakue BBl OTEKOB BbI 3HaeTe?

2. bonburyro OmacHOCTh JUIsl U3HM OOJBHOTO MPEICTAaBIISAIOT OTEKW MO3ra, JeTKUX, HpU
KOTOPBIX OJIHUM M3 CIIOCOOOB OKa3aHMsI NMOMOIIM SBJISIETCS BBEJCHUE TMIIEPTOHUYECKUX PacTBOPOB
TJIFOKO3BI.

a) Ilouemy mpu yrpo’xarouiux >KU3HU OTEKOB MO3ra, JIETKUX OOJIbBHOMY BBOJST TMIEPTOHUYECKUN
pacTBOp TIIFOKO3bI?

6) Kakue npenmyiiecTBa UMEIOT pacTBOPHI TIIFOKO3bI IEpel pacTBOpaMH HaTpus?

B) Ilouemy mpu oTekax HEJOMyCTUMO yIOTpedIeHne comei?

3. T'umo- m TUIICPTOHUYCCKHUEC PACTBOPBI HAXOOAT HIMPOKOC NPHUMCEHCHUC B MCIUIHUHC. I[J'IH

MPpaBHJIbHOTO OKa3aHUA IMMOMOMIN 60.IIBHOMy Bpad JOJIKCH 3HATb (1)I/I3I/II(0-XI/IMI/I‘{CCKI/IC OCHOBHEIC
CTaJuu I'uIo- U THICPTOHUYICCKUX PACTBOPOB.
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a) OOBSICHUTB, MOYEMY IpPH ALIEPIHYECKHX PEAKLUAX, COMPOBOXKIAIOUIUXCS OTEKaMH TKaHEH, B
OpraHu3M BBOJST KOHIEHTpupoBaHHbIe pacTBopbl CaClz (10%), raroko3ssl (20%).

6) OObBsiCHUTE MEXaHHW3M HPOTUBOMHKPOOHOTO JEWCTBUS TUIEPTOHUYECKUX PACTBOPOB,
MPUMEHSEMBIX JJIs1 IPOMBIBAHHS U 00pabOTKHU paH.

B) Ilouemy Henb3s BBOAWTH B OpPraHU3M B OOJIBIIMX KOJWYECTBAX TUIO- WJIM THIEPTOHUYECKHUE
pacTBoOpsI?

4. HapymeHus 5SIEKTPOJIMTHOTO M BOAHOTO OOMEHa B OpraHu3Me MOTYT TIPUBECTH K
HEOoOpaTHMBIM U JIeTaTbHBIM u3MeHeHusM B [THC.
a) Kakue m3MeHEHHUs BBOIHO-COJIEBOTO OOMEHA MPOMCXOJIAT NPU BBEICHHUU OOJBIIUX KOJHYECTB
0eccoNIeBBIX KUIKOCTEH OOJBHBIM O HapymeHHOW (yHkmmen modek? K kakum mocieacTBUsSM Ui
0O0JIBHOTO 3TO MOXET MPHUBECTH?
6) Ilpu BBemeHHMM OOJNBIIMX KOJMYECTB COJEBBIX M30TOHHMYECKHX PACTBOPOB MOTYT HAOIIOIATHCA
OTeKH KOHeuHOocTel u yerkux. OObsicHHTE (DU3NKO-XUMHUYECKUI MEXaHHW3M BO3HHKHOBEHHS 3THX
OTEKOB.
B) Kakue HapymieHusi BBOJHO-COJEBOIO OOMEHa MOTYT HAacTylaTh NPU YHOTPEOJIEHUH MOPCKOM
BoJbI? (KoHIeHTpanust Na™ B MOPCKOit Bojie B 2 pasa BBIIIE, Y€M B KOHIICHTPUPOBAHHON MOYE).

5. T'a30Bble TaHTpEeHbl BBI3BIBAIOTCS MUKPOOAMH, Ppa3MHOXKAIOIIUXCS B OECKUCIOPOIHBIX
YCIIOBUSX B TJIyOMHE paH W OMEPTBEBIIMX TKaHeW. [Ipu JedeHWH ra3oBBIX TaHTPEH NPUMEHSIOT
METO/i TurnepOoapuvyeckol OKCHUreHauuu. MOTUBHUPYHTE BO3MOKHOCTH npumeHeHHs meroaa ['BO,
OCHOBBIBAsICh Ha 3HAHUM (PU3UKO-XUMUYECKUX OCHOB PACTBOPUMOCTU Ta30B B OHOJOTHYECKUX
KUJIKOCTSX.

6. IIpu ObICTpOM TOIBEME BOJOJA30B M3 TIIYOMHBI MOXKET BO3HUKHYTh KECCOHHAs 0OJIC3HB,
MpeIcTaBJIstoNIas OOMbIIYI0 OMACHOCTh Ul TKaHU. Mcnomb3ys 3HaHUE (U3UKO-XUMHYECKUX OCHOB
pPacTBOPUMOCTH Ta30B B OHOJIOTHUECKHX JKUIKOCTAX, OOBACHUTE MEXaHW3M BO3HHUKHOBEHUS
KeccoHHOU Oone3Hu. [Touemy 3aMeHa a30Ta TeyiMeM B JIbIXaTEIbHBIX CMECSX yCTpaHSET OMAacCHOCTh
BO3HUKHOBEHUS KECCOHHOM 00JIe3HH?

Kpurepun oueHKH TeKylero KOHTpoJis ycnesaemoctu (KosiokBuym):

«HeynoBAETBOPUTEIBLHOY:

3uanust: CTyIEHT HE CHOCOOEH CaMOCTOSITENIbHO BBIJCIUTH TJIABHBIE IOJIOKEHUS B H3y4aeMOM
Marepuaie AucuuiuinHe. He 3HaeT v He MOHUMAeT 3HaYUTENbHYIO WJIM OCHOBHYIO YacTh ITPOTPAMMHOIO
Marepuaia B IIpejieiax MoCTaBJIEHHOT0 BOIIpoca.

VYMmenus: CTyneHT He yMeeT NPUMEHSTh HEMNOJHBIE 3HAHUS K PEIICHUI0 KOHKPETHBIX BOIPOCOB M
MPEAJIOKEHHBIX CUTYAlIMOHHBIX 3a/a4.

Hagbiku: CtyfeHT He BiaseeT NpakTUUYECKMMU HaBbIKaMU PEIICHMS 3a7a4 JaHHOTO pasjena.

«Y 10BJIETBOPUTENBHO»

3nanusa: CTyIeHT YCBOWJ OCHOBHOE COJEp)KaHHME IUCHUIUIMHBL, HO HMEET MpoOesbl YCBOCHUS
Marepuana, He MPEMATCTBYIOUIME AajbHEHIIeMy YCBOCHHMIO Y4eOHOro Marepuaia IO JUCIUILINHE
«Xumus». IMeer He cUCTEMaTU3UPOBAHHBIE 3HAHMS MO NPEAbLAYIINM pazjenam. Marepuan uziaraer
(dbparMeHTapHO, HETIOCJIEIOBATEIBHO.

VYMmenust: CTyIeHT HENOCIIEIOBAaTEIbHO M HE CHUCTEMATU3UPOBAHO YMEET HCIO0JIb30BaTh HEMOJHBIE
3HaHMUSI MaTepuana, 3aTpydHSeTCs NpU NPUMEHEHHH 3HaHUN HEOOXOMUMBIX M pelIeHUs 3a1ad
JAHHOTO pa3zena mpu 0ObICHEHUN KOHKPETHBIX IOHATUN U 3aKOHOB.

HaBeiku: CtyaeHT gomyckaeT ommOKd U HETOYHOCTH MPH pacdeTax, UCMOIb30BaHNE TEPMUHOJIOTHH.
«Xopouoy:

3uanus: CTyIeHT CIIOCOOEH CaMOCTOSITENILHO BBIICTUThH TJIaBHBIE MOJIO0KEHHS B U3y4aeMOM MaTepHale.
[Toka3pIBaTh 3HaHMS JAHHOTO paszzeina. JlaeT MoNHbINA U NPaBWIbHBIA OTBET HA MOCTABJIEHHBIM BOIPOC,
HO JIOMyCKaeT He3HAYHTENbHbIE OMMOKA M HETOYHOCTH MPH BOCIPOU3BEIACHUHM TEPMUHOB U (POPMYII,
JIOTTYCKaeT HETOYHOCTH B PEILICHUH 3a/1a4, HE MCKAXAIOIIUE UX CYITHOCTH.

YMeHus: YMeTb caMOCTOATENbHO BBIJCIUTD TJIABHBIE MOJIOKEHUS B U3y4YaeMOM MaTepuase, MpUBOIUTD
MIPUMEPHI, TOATBEPXKAAIONIUE HMX 3HAYUMOCTh B OHOJIOTMM M MEIUIIMHE, AeNaTh BBIBOABL. YMeEeT
WCIIOJIb30BATh MOJIyY€HHbIE 3HAHUS HA MPAKTUKE, BIaJeeT HAy4HOU TepMUHOJoruen. CTyIeHT BiajeeT
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MaTepuajioM JAaHHOTO pasjeia JUMCUMIUIMHBI, U3JIaraeT €ro IMOCJIeN0OBaTeNbHO, JOIYyCKas
HE3HAYUTENIbHbIC OMMOKH W HETOYHOCTH, HE 007aJaeT TOYHBIMH HaBBIKAMU PAaOOTHI CO CIPABOYHOU
JTUTEPATypPO, MPABUIHBHO OPUCHTUPYETCS, HO paboTaeT MEJICHHO.

«OTINYHO»:

3uanus: CTyIEHT CaMOCTOSITENILHO BBIJICNSICT TJIABHBIE TIOJIOKEHUSI B M3y4aeMOM pa3zieliec U CIocoOeH
KpaTKO U MPAaBUJILHO OXapaKTEPU30BATh OCHOBHBIE 3aKOHBI U SIBJICHUS.

YMmenust: CTyAEHT yMEET COCTaBJISATh IMOJHBIM U MPABUIIBHBIM OTBET HA OCHOBE M3YYEHHOTO Marepuaa,
BBIJICJISITh  TJIABHOE, TMOATBEPXKJAaTb OTBET  PA3IMYHBIMU  NPUMEPAMH, CAMOCTOSTEIBHO U
apryMEHTHPOBAHHO JIeJIaTh aHAIN3, 0000IIEHUS U BHIBO/IBI.

Hagpiku: CTyneHT moka3pIBaeT MOJTHOE BJIAJCHHE BCEM 00HEMOM MaTepHalia IaHHOTO pa3jielia, BlaJeeT
HaBBIKaAMU PEILICHUS 3a/1a4.

IMPOBEPKA IITPAKTUYECKHNX HABBIKOB

Paznen 2.1 buonojsuMepbl U UX CTPYKTYPHbI€ KOMIIOHEHTHI.
Koa xonTpoaupyemoii komnerenuuu (OTTK-5( M/I-1omnk-s )
I13.12. a-aMuHOKHCJI0THI. BeJIKH U nmenTuabl.

HpaKanecm{e 3aJaHus.

1. Hanummre mnpoeknuoHHbIE (HOPMYIBl M YKOKHTE HX MPUHAUICKHOCTh K CTEPEOXUMHYECCKUM
psamam Jyist:

a) alannHa; 0) (heHUIaIaHNHA; B) BaJHHA.

2. HanvmwTe ypaBHEHUS TUCCOIMALIAN JIJISl JIEUIIMHA U ACTIApariHOBOM KUCIIOTHI.

3.TlokaxxuTe C MOMOIIIBIO YPaBHEHUH peakiuii aM(poTepHbIe CBOMCTRA!

a) alannHa; 0) aMUHOYKCYCHOW KHCJIOTHI; B) 2,6-TMaMHHOTEKCAHOBOU KHCIIOTHI.

4. HanumuTe ypaBHEHUE B3aMMOJICHCTBHS allaHUHA C TUIPOKCUIOM MEJIU.

5. Hanumure ypaBHeHHe 3TepuUKAIINK TJIMIIMHA C METAHOJIOM.

6. Hanumure ypaBHEHHS OKHCIMTEIHHOTO JE€3aMUHHUPOBAHMS AJIs ajaHMHA M aclaparuHOBOM
KHUCIIOTBHI.

7. Hanumnre ypaBHEHUS! B3aUMOIEUCTBUS C @30TUCTOM KUCIOTOM JJIA:

a) TIMIMHA; 0) aJlaHWHA; B) aclapariHOBOM KUCIIOTHI.

8. [IpuBeauTe cCXeMbI peakiuii, JoKa3bIBarOIIMX aM(oTepHbIe CBOMCTBA cepuHa. K kakoi rpyrmre o-
AMUHOKHCIIOT (KUCIIBIX, OCHOBHBIX UJIM HEUTPAIbHBIX) OTHOCUTCS cepuH? OOOCHYITE OTBET.

9. Hammmmurte a7nd  BaJMHA  CXEMbl  CIEIYIOIIMX  PEaKIIHii: a) oOpa3oBaHUs
STHIJIOBOTO 3(upa; 0) alMIMpPOBaHUS YKCYCHBIM aHTUAPUIOM; B) C a30TUCTOUM KHCIOTOM.

10. Hanummwute ypaBHEHUsI TPAHCAMUHUPOBAHUS JUIA:

a) acraparvHOBOM U MUPOBUHOTPAJIHON KUCIIOT; 0) allaHWHA U TIHOKcaneBoi kucioTel; B) ans LYK
U aJlaHUHA.

11. Hanumute ypaBHEHUsI IETHAPATALUN JUIS:

a) BaJIHA; 0) TTUIMHA; B) aJJaHUHA.

12. Hanumute ypaBHEHHsI CHHTE3a CIEIYIONINX NENTH/IOB:

a) Ana-I'uc; 0) I'my-Huc-I'nun; B) Tpu-Ban-Cep-Ana; r) JIuz-Tpu-Jlei-Ac.

13. [lokaxkure cTpo€HHE CAEAYIOMUX NENTUIOB:

a) Tup-I'mu-I'nmy-®en-JIuz; 6) Tup-I'nmu-I'my-Met-Uneii.

14. Hannmute ypaBHEHHE THAPOIIN3A CIECTYIONIUX TENTH/IOB:

a) 'mu-T'uc, 6) Luc-Tup-Uneii; B) ['uc-JInuz-IIpo-Ba.

15.IlpuBeaure HazBanue TpunentuaaAla-Ser-Tyr, ero cTpykTypHy GopMyly H cXeMy peakiuu
menoyHoro ruaponu3a. O6o3nauste N- 1 C-KOHIIBI ¥ IETITUAHBIE CBSI3H.
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16.ITokaxute oOpa3zoBaHue CBA3EH, CTAOMIM3UPYIOIINX O-CIIUPATU OEIIKOB C MOCIIEI0BATEIBHOCTHIO
['nu-Jleit-®en-1{uc-Cep-Amna.

17. N300pa3ute cTpoeHHE O ¥ 3 — CTPYKTYp Oelka.

18. M300pa3ute B3aMMOJCHCTBUE MPOCTPAHCTBEHHO COJNIMKEHHBIX B MOJIEKyJe Oelka paJuKaioB
[UCTEHHA.

19. N3o06pa3ute B3auMOJCHCTBUE MPOCTPAHCTBEHHOTO COJIMKEHHUS B MOJICKYyJe Oelka pajrKaioB
JM3UHA U aCTIaparuHOBOM KHUCIIOTHI.

20. IloxaxuTe paspylleHHE TPETUYHOW CTPYKTYpbl O€jKa, CTaOMIM3UPOBAHHOW AUCYIb(UIHON
CBSI3BIO.

Kputepuu onenkn Texkymero KoHTpoJs ycnesaemoctu (Ilpakrudeckue 3aganus)

«HeynoBIETBOPUTEIBLHOY: CTYAEHT HE BIAACET MPAKTUYECKUMHU HAaBBIKAMY HAIIMCAHUS XUMUYECKUX
¢dbopmyn u peakuuii. He 3HakoM ¢ HOMEHKJIATYpOil aMUHOKHCIIOT, TPUPOION XUMUYECKON CBS3H MOJIEKYII
Oenka.

«YJIOBJ'IGTBODI/ITCJIBHO»Z CTy,HCHT BJIaACCT OCHOBHBIMH HABBIKAMU COCTABJICHUA XUMHUYCCKUX (1)OpMYJ'I
aMUHOKHCIIOT, CIOCOOEH UACHTU(PHUIIMPOBATH UX MPOECKIIMOHHBIE (DOPMYJIBI U IPUHAIEKHOCTD K
CTepeOXI/IMI/ILICCKI/IM ps[z[aM, HO I[OHyCKaeT OHII/I6KI/I U HCTOYHOCTHU B TepMI/IHOJ'IOFI/II/I, B CXEMax peaKHHﬁ.
He cnioco6en nath 000CHOBaHHBIN OTBET MPU XapaKTEPUCTUKE XMMHUYECKUX CBOMCTB IaHHOTO Kjlacca
COCTMHEHHH.

«XOpomIo»: CTYAEHT BIAJECET TEOPETUUECKUMHU 3HAHUSAMH I10 JAHHOW TEMATHKE, HO JOIYCKaeT He
3HAYUTENIbHbIE OIIMOKH U HEJAOYETHI MPU HamucaHuu (opMyJ M YpaBHEHUN XUMHUECKUX peakuuid. He
BJIaJIEET JOCTATOYHBIMU HaBbIKaMU pabOThI C yUeOHHUKOM, TPABUIILHO OPUEHTUPYETCS B TEOPETUUECKOM
MaTepualie, Ho paboTaeT MEIEHHO.

«OTINYHOY: CTYIACHT MOKa3bIBACT ITyOOKOE U MOJIHOE BIaJICHHE BCEM 00bEMOM TEOPETUIECKOTO
MaTepuala, Clioco0eH MPUMEHHUTH 3TH 3HAHHS K PEIICHUIO MTOCTABICHHOW KOHKPETHOH 3a/1a4H, BiIaIeeT
XUMHUYECKON TPaMOTHOCTBIO U HOMEHKJIATYpOH, pa30oupaeTcs B 0COOCHHOCTSIX CTPOCHUS OCIIKOB 1
MOJIEKYJI, 0.-aMHHOKHCIIOT.

JlaGopaTopHas padora.

Pasznen 1.2 : DjieMeHTHI XUMHYECKOH TEPMOJIMHAMMUKN, TEPMOJAUHAMUKH PACTBOPOB U
XHMHUYECKOH KHHETUKH .

Ko xonTposupyemoii komnerenmun (OITK-5 ( UI-1-ormk-5 )

JlaGopaTopnast paGora Ne 2.

Onpenenenne CTAaHIAPTHOM TEIVIOTHI PeAKIMH HEMTPAJIU3alUH
NaOH + HCI = NaCl + H20

Kanopumempuueckue uzmepenus

B ocHoBe kanopumeTpudeckux uU3MepeHui jexar 3akoHbl ['ecca u Kupxrodda. Conepxanue
KaJOPUMETPUU — HU3MEpPEHHE TEIUIOBBIX IPPEKTOB XUMHUUECKUX PEaKUUd U (U3UKO-XUMHUYECKHX
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mponeccoB, U3MCPCHUC TEINIOEMKOCTEH CHUCTEM Pa3IMIHOTrO COCTaBa, YCTAHOBJICHHUC 3aBUCHUMOCTH

TETUIOBBIX A(PPEKTOB OT MAPAMETPOB COCTOSTHHUS.

Temmeparypa KaJOpPUMETPHUECKOW CHCTEMBI BO BpEMs OIbITa
U3MEHSETCA KakK 3a CUeT TEIUIOTHI Ipollecca, TaK M BCIEICTBUE
TEII000OMEHa €O cpelol (A CBeleHHs] KOTOPOro K MHUHUMYMY
CIIY’)KUT TEPMOM30JIMpYIOIIas 000J04Ka). Xapakrep TerooOMeHa
OTIPEJICIISIFOT TI0 U3MEHEHHIO TEMIIEPaTyphl B XOJI€ OIBITA.

OCHOBHBIE COCTaBHbIE YAaCTH YCTAHOBKHU:

1. Kanopumerpudeckuil cocys] ¢ peakKIIMOHHOW CMECHIO.
2. Tepmomerp.

3.Memanxa.

4. Tepmouzonupyromas 000J0YKa.

5. BopoHka 15 3aJIMBaHUSI pEAaKIIMOHHOW CMECH.

Buinonnenue pabomol: MEpHBIM WIHHAPOM OTMEpHUTH 1o 50 M 2 M pactBopoB NaOH u
HCI, mnepenuts BO B3BEHICHHBIH KaJIOPUMETPUYECKUN CTaKaH, IPEIBAPUTEIBHO HW3MEPHB HX
temnepatypy. ColepuMoe cTakaHa rmepeMeniath 1 OTMETUTh CAMYIO BBICOKYIO TEMIIEpaTypy mocie
CIIMBaHUS PaCTBOPOB.

|.JanHbIe: t (p-pa NaOH)=...°C

My(cTakaHa) = ...r t (p-pa HCl)=...°C

C(HCI)=C(NaOH)= 2 monb/n t2 (mocne meiitp.) =...°C
V(HCI)=V(NaOH)=50 m =0,05 x [11.Pacuersi:

p (p-pa HCI) = 1,035 r/mn 1.t1=0,5 (t (p-pa HCI) +t (p-pa NaOH))=...°C
p (p-pa NaOH) = 1,09 r/mu 2. At=t-t1= ...

3. Ma(p-pa)=Vppa [p(HCI)+p(NaOH)]=... r

Ca(temmoem-ctb ctekna)=0,753 Jhx/rrpan 4. C¢(temmoemkocTh cuctembl) = MCy + mpCs =

... Jlx/T Tpan
Ca(ternoemkocts p-pa)=4,184 JIx/r ‘Tpan

5.0 =St = ..
AH®(tabmn.) = — 56K JIK/MOJIb Q = Je00 KJhx

|1. OnpeneauTs: 6. v(B p-pe)=2 (CV)=... MmoIb
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7. AH° (paccu.) = — £ = ... kJ[/Monb
8. 3anucaTh TEPMOXUMUYECKOE YPAaBHEHUE

9. PaccuuTatp norpemHocts ¢ %.

¢ % =100 — -2 100

TabJs
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V. BeiBoa
Kpurtepnu oumeHkM TeKyuiero KOHTpoJisi ycnepaemoctu (Jlaboparopuasi padora):

Paborta cunTaercsi «3a4TEeHHOI»,ECIIU CTYAECHT IPAaBUWIIBHO M AKKYpaTHO IPOBEJ IIPEJI0KEHHbBIE
M3MEPEHUs1, BHECS B COOTBETCTBYIOIINE I'padbl IKCIIEPUMEHTAIbHBIE JAHHBIEC U TaHHBIC MTOJTyYCHHbIE
IIyTeM MaTeMaTH4eCKUX pacdyeToB. [1o pe3ynpTaTamM NOJy4EHHBIX BBIYMCIECHUH PAaBUIbHO 3alIMCaHO
TEPMOXUMHUYECKOE YPAaBHEHHE ,0IIPEIEIIEHbI TEPMOINHAMUYECKUE TapaMeTpbl U NOTPELIHOCTD
n3Mmepenust Ha ocHOBe 3TuX Hcciae10BaHUM ClIeNaHbl COOTBETCTBYIOUINE BBIBObI, IIOATBEPKAAIOIINE
3akoH 'ecca.

PaGoTa «He 3acUUTBHIBAETCS», €CIIH JOMYIICHBI OIMOKH B pacyeTax u B o(opMiIeHUH paboThI, B
3aIOJIHEHUH TaOJIHIl JOMYIIEHBI HapYIIEH!s B €AMHHUIIAX U3MEPEeHUs U 0003HaueHus1X. Caenanbl
BBIBO/IbI IPOTHBOpEYaliye 3akoHy I'ecca. CTyIeHT He BIaieeT TEPMUHOJIOTHEN U HE CIIOCOOEH
U3JI0KUTH CYTh IPOOIJIEMBI.

6.2. HpOMe)KyTO‘IHaﬂ arrecTanusd 1Mo uToraM OCBOCHHUA TUCHUITIIMHBI

6.2.1. ®opma npoMe:KyTOUHOM aTTecTanuun — 3a4et. Cemectp |.

6.2.2. Ilpouenypa npoBeeHus MPOMEKYTOUYHOM aTTECTAIUU.

TectupoBanue.

Co0OecenoBaHue 10 OMIETaM.

6.2.3. IIpuMepbI BONIPOCOB /1JIsl MOATOTOBKH K 3a4eTy
Tepmoannammnka

1. TepmoauHaMu4eckre CUCTEMbI (M30JIMPOBAHHBIE, 3aKPBITIE, OTKPHITHIE, TOMOI'€HHbIE U T'€TEPOTCHHBIE).
2. [TapameTpsl U GYHKIUHN COCTOSHUS CUCTEMBI. TepMOJMHAMUYECKUE MPOLIECCHI.
3. BHyTpeHHss sHeprus (onpeeaeHue, COCTaBIAIOIINE, PA3MEPHOCTh). DHTAJIBIINS.
4. IlepBoe Hayaso (3ak0oH) TepMoAMHaMuKU. DopMynupoBkd. Maremaruueckoe BoIpaxeHue. TermoooMeH
1 paboTa, Kak (popMbl epeayn SHEPruH.

5. Tepmoxumusi. 3akoH I'ecca u cnenctsus u3 Hero. CTaHAapTHBIE TEMJIOTHI 00Pa30BaHUS U CTOPAHUSL.
6. TepMoxumuueckue ypaBHEeHUs peakuuil. TerioBoit 3pdekt xumuueckoil peakuu. JK30- U
SHIOTEPMHUUYECKUE PEAKIIUH.

7. ObpatuMble U HeoOpaTuMble Ipoleccs (peakiun). Kpurepun caMonpou3BoiIbHOTO NPOTEKaHHS
IIPOLIECCOB

8. Bropoe Hauasio TepMoiuHaMUKH. PazanuHble GOPMYIHPOBKH €ro M MaTeMaTH4YECKOE BHIPAXKECHHUE.

9. OuTponusa. AGCOIIOTHOE 3HAUEHHE SHTPOIUU. PacueT SHTPONUH ISl XUMUUYECKON peaKIuu.

10. Dueprus ['m60ca. TepMmouHaMUYECKHE YCIOBUS pPaBHOBECHS. DK30- M 9H/I0- IPTOHUYECKUE IPOLIECChHI
B OpraHU3Max.

11. Tperbe Hauaso (3aKOH) TEPMOJIUHAMMUKH. DHTATBIUHHBIN U SHTPONUIHBIA (HaKTOPHI.

3apaun
1. Ha ocHoBaHuu 3akoHa ['ecca paccunMTaiiTe JHEPreTUYECKUE 3aTPaThl CTYIEHTA 3a CYTKH, €CJIU B CYyTKU
oH ynotpebisier: 8r Genka, 80r sxupoB, 400r yrneBogoB.  IIpu cropanuu Ir 6enka, xupa, yrieBoaoB
BeiAcsaerca 4,2; 9,5; 4,3 kK COOTBETCTBEHHO.



2. AH® pactBopenus CuSO4 nu CuSO45H20 cocTaBisioT COOTBETCTBEHHO
—66,0x>x/Mob 1 +11,7xJ>x/Monb. Beraucnuts AH® rugpararuu CuSOs .

3. BBIUKCIINTD KOJIMYECTBO TEILJIOThI, KOTOPOE BBIICIUTCS MIPH OKUCICHUH TJIFOKO3BI 110 PEaKIIUU
CsH1206(T) +602 (1) = 6CO2(r) + 6 H2O(3x) 1pHM CTaHAAPTHBIX YCIOBHIX, €CIU TEIJIOTHI 00pa3oBaHUs
BEIIIECTB YYaCTBYIOIIUX B peakiuu paBHel: -286 k/[x/Mounb (H20) ; -393 k/Ix/moins (CO2); -1273
kJIx/Moutb (CeH120e).

4. Beranemmts AHC peakmm CoHsOH(x) + O2(r) = CH3COOH(x) + H2O(k) TI0 CTaHAapTHBIM TEIIOTaM
CrOpaHus BEILIECTB, YUACTBYIOIIUX B PEAKIIUU:
-1371 xJIx/moms (C2Hs0OH); -870 xIx/mons (CH3COOH).

Kuneruka u karajau3. XuMmnu4ieckoe paBHOBecHe

1. Peakiuu npocThIe, CIIOKHBIE, TOMOT€HHBIE U TeTeporeHHbie. CKOPOCTh TOMOTE€HHBIX XUMHYECKUX
peaKIuii 1 METOIbI €€ U3MEpPEHUSI.

2. 3akoH neicTByronux macc ['ynpaoepra u Baare mst ckopocTu peakiuu. KoHcTanTa ckopocTu
XUMUYECKOHN peakinu, e€ GU3nIecKuil CMbICII. MOJIEKYISIPHOCTD M MOPS0K PEAKITUH.

3. 3aBHCUMOCTb CKOPOCTH PEAKIUH OT:

a) KOHIIEHTpAIUH (3aK0oH AecTByromux Mace ['ynpnoepra u Baare);

0) Temneparypsl (3akoH Bant-T'odda); B) JABJICHUS U KaTajlu3aTropa.

4. Dueprus aktuBauuu. Karanus. BausHue karanuzaTopa Ha BEJIMUYMHY SHEPTUU aKTUBAIUU. Buapbl
Katanu3a (TOMOTEHHBIN U TeTePOTCHHBIN)

5. [NonsaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHX PEAKIIHSIX.

6. [lonsTie 0 XuMu4yeckoM paBHOBecHH. KOHCTaHTa XUMHUYECKOTO PAaBHOBECHS U CIIOCOOBI €€ BhIPAKEHUS.

7. OaHbl 0bpaTMbie peakuuu:
1) 2NO(r) +O2(¢>2 NOy(r) — 66 KK 2) 2S0;(r) + O2(¢>2S03(y — AH

3) CO(y + Cly«>COCly + AH 4) 2CO(H«>COy( + Cr) + AH
5) 2503()¢> 2SO0 + Oy —AH 6) Hyr) + |2 <> 2HIy — AH
7) Naiy + Oz(n¢> 2NO(y — AH 8) 3Ha(n+ Na¢<> 2NH3z() + AH

Jast ka0l peaklMH HAMUIIUTE BBIPAKEHUE JUIsl CKOPOCTU MPSIMON U 0OpaTHOM peakluy U KOHCTaHTY
paBHoBecus. Kyna cMecTuTcsi paBHOBECHE JAHHOM peakliy, €ClIU: a) YBEJIUYUTh WM YMEHBIIUTh
KOHLIEHTPALIMIO UCXOTHBIX BEIIECTB WM KOHEYHBIX MTPOJIYKTOB; 0) YBEIMUUTh WIM YMEHBIIUTh JaBJICHUE;
B) YBEIIUYHUTH UM YMEHBIIUTH TEMIEPATypy?

KoanuraTuBHble CBOMCTBA PACTBOPOB
1. KonnuratuBHbIe CBOWCTBA PACTBOPOB (NIEPEUUCIUTD U 1aTh XapaKTEPUCTUKY KAXKIOMY U3 HHX).

2. 3axoH Payns u cneactBus U3 Hero. D0yITHOCKOIMYECKas M KPUOCKOITMYeCcKasi KOHCTaHTbl. MeToabl
50yJIMOCKOIUN U KPHOCKOIIHH.

4. OcMoc 1 0OCMOTHYECKOE JjaBlieHne. Posib ocMoca 1 OCMOTUYECKOTO 1aBJICHUS B OMOJIOTHYECKUX
CUCTEMAX.

5. 3akon Bant-T'odda a1 HEINEKTPOIUTOB U AEKTPOIUTOB. M30TOHMUYECKHH KO DHUIIMEHT, ero
¢bu3nUecKuii CMBICII.

6. ['uno-, runep-, U30TOHUYECKHUE PACTBOPBI. SIBIEHHE MJIa3M0JIN3a, FEMOJIN3a U U300CMUM.
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3apaumn
1. B 300 r Boast pactBopmiin 0,5 Most MoueBHHBL. HaliTu MOHMKEHNE 1aBJICHUS HACHIIIIEHHOTO Mapa BOIbI
Haj pactBopoM 1ipu 100°C (po=101,3 kIla).
2. B 180 r Bogp! pactBopui 6 r moueBuHbI ¢ M{(CO(NH2)2) = 60r/monb. Haiitu naBneHue napa
pactBopuTelns Haj pactBopoMm MoueBuHBbI Ipu 100°C (po=101,3 lIa).
3. Haitmure temneparypy kunenus 0,1mouns/kr pactBopa NaCl (i = 1,92), a K»6=0,563.
4. B 4 n Boapl pactBopuiu 1 Motk TITI0K036I. KakoBO ocMoTHueckoe naBieHue pactBopa nmpu 0°C? R=8,31
klla n/moms-K.

KucaorHo-ocHoBHOe paBHoBecue. 'uaposus coJei

1. [Ipotonutnyeckast TeOpHst KUCJIOT U OCHOBaHUMN. Cuiia KMCIOT U OCHOBaHUI.

3akoH pazBenenus OcTBaIbaA.

3. ABronporoym3 Bojbl. KoHCTaHTa aBTOMPOTOIM3a BOIBI (HOHHOE TIPOHM3BEICHHE BOJIBI).

4. BoopoaHblii MOKa3aTellb, KaK KOJIMYECTBEHHAs MEpa aKTUBHOM KUCJIOTHOCTH U IIEJIOYHOCTH.
5. Tunb! TPOTONMTHYECKUX PeaKIiid ( IOHU3ALIS, HeUTPTH3ALUS i THIPOIIN3).

6 . Jlanpl comn:  2) Hatpust KapOOHaT; 3) varpus cymeum;,  5)xenesa (1) xmopup; )
xene3a (II) aurpar;  7) memu (1) Hurpar;  8) arerar Hatpus; 10) aMMOHHUSI XJIOPHUTT;
Jlns1 KaxKIoro CIyyasi HANMIIKUTE: a) hopmyity comm; 0) yKaKUTE €€ TIT,  B) 3alMIINTE e

THIPOJIN3; T) KOHCTAHTY TWAPOJIH3a; ) 3anumiute hopMyiTy uis pacueta pH pacTBopa JaHHOHM COJTH.

BbydepHbie cucrembl

1. Mexanusm OydepHoro aeiictBust. @aktopsl, onpenesstoniue pH OydepHoit CUCTEMBI.
2. bydepnast eMKoCTh, (HaKTOPBI, ONIpEACTAIOMNE €€ 3HAaUCHHE.
3. lanbl OydepHbIe CHCTEMBI: aleTaTHbIM, aAMMUAUHbIH, reMOTJI00MHOBBIH,

OKCHTeMOTJIOOMHOBBIH, (hochaTHbI, BOJOPOIOKAPOOHATHBIN, aMUHOKHUCIIOTHBIC, OCIKOBBIC. JIJIst KayKmoro u3
HUX 3aI1CaTh: a) COCTaB, 0) MexaHm3M OydepHoro AeicTBus, B) hopMyiTy Uit onpeneneHns pH,
30HBI Oy(pepHOTO ICHCTBHSL U EMKOCTH KXKIIOTO Oydepa 1o KUCIIOTE U IIETIOYH.

3agaun

1. Paccumraiite 3Hauenue pH ammuaunoro Oydepa, 1 1 kotroporo coaepxut 0,2 MOJIsi aMMOHUS OKCHIA U

0,2 Mo ammonus xiopuaa (pK(NH4sOH)=4,75).

2. Boruucnute Bennuuny pH ammuaunoro 0ydepa, cocraBnensoro uz 200 mut 0,015M pacTBopa amMMOHUs
xynopuya u 150 m 0,02 M pacTtBopa aMMOHHMS THAPOKCHIA.

3. K 100 mu kpoBu mo6asumm 36 mut 0,05 M pactBopa xiopucroro Bogopoaa.pH kpoBu usMeHmIocs ¢ 7,36

1o 7,00. Paccuuraiite OydepHyto EMKOCTh KPOBH MO KUCIIOTE.

4. K 20 M xpoBu ao6asuiu 1,5 mi 0,02 M pactBopa HaTpus ruapokcuaa. [Ipu stom pH kpoBu

U3MEHUIOCh 0T 7,44 no 7,6. Haiinute OydepHyro EMKOCTh KPOBH 10 KHCIIOTE.

buorennbie remeHThl. KoMmiekcHbie COCIMHECHUA

1. BroreHHoe 3HaYeHUE COCAMHEHUH S, P-, 0-2JIEMEHTOB B OpraHU3Me.
2. Coeaunenus d-anementos (Mn, Fe, Co, Cu, Zn, M0o) B opranusme.
3. lano xommiiexkcHoe coenmuenue (KC).........................

1) Ko[MNnCl4]; 2) Ko[MN(CN)gl;  3) Ka[Fe(CN)gl; 4) K3[Fe(CN)s];
5)K2[CO(CN)a]; 6) [Co(NHg)4]Clz;  7) [Cu(NH3)i]SOs;  8) Na[Zn(OH)4];
I[J'ISI KaXXI0Io u3 HUX OaTh: a) HA3BaAHUC
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0) 3amucarh ypaBHEHUE TUCCOLUALINN JAHHOTO KOMILJIEKCHOTO COEAMHEHHS, KaK CHIIBHOTO AJIEKTPOJIUTA U
yKa3aTh BHEIIHIOIO U BHYTPEHHIO KOOPAWHAIIMOHHBIE CEPHI.

B) 3alucaTb YpaBHCHHUEC JUCCOLMAIIMU KOMIIJICKCHOT'O HOHA, KaK c1aboro QJICKTPOJIMTA, YKAa3aThb
KOMHJIGKCOO6pa3OBaTCJH), JIMratibl, KOOPAHMHAIUOHHOC YHCJIO KOMHJICKCOO6pa3OBaT€JI$I

I') yKa3aTh, KaKyl0 KOHQUTYpalui0 UMEET JaHHbINA KOMILIEKcooOpa3oBaTellb U Kakol rudpuauzanueit
aTOMHBIXOpOUTaNel OHa 00yCIIOBIEHHA

1) YKa3aTh TUI U XapaKTep CBSA3HM KOMILJIEKCOOOpa30BaTesl U JIUTaH[]

)K) 3anucaTtb i1 JaHHOI'0 KOMIIJICKCHOI'O MOHA KOHCTAHTY HECTONKOCTH

FeTeporeHHble NMPOoHECCHI H pPaBHOBECUSA

1. TomMoreHHbIe ¥ TeTepOreHHbIE CUCTEMBI. Y CJIOBHUSI 0Opa30BaHUS M PaCTBOPEHUS OCA/IKOB.

2. T'eTeporeHHble paBHOBECHSI B )KUBBIX OpraHu3Max (popMUPOBaHNE HEOPTAHUYECKOTO BEIIECTBA KOCTHOM
1 3yOHOU TKaHM).

3. Harmmmre ypaBHEHHE PEaKIi MEK/TY: 1) CaClzu NazPO42)NiCl2 u NaOH

5) CaClzu NaxCOs  6) CoCl2u NaOH 7) FeClz m NaOH 8) A1Clzu NaOH

JUiTst KayKIIOTO CiTydast 3alTiIATe:  a) TeTePOreHHOE PaBHOBECHE; 0) BEIPKEHHE TSI KOHCTAHTHI PACTBOPUMOCTH
JITs1, BBITIAJIAFOIIIETO B OCAJIOK COeMHEHusT; B) opmyity st pacueta Ks ocajika v pacTBOpHMOCTH (9).

HOBerHOCTHbIe ABJICHHUA

1. TToBepXHOCTHBIC SIBJICHUS U KX 3HAYCHHUE B OMOJIOTUH M MEUIIMHE.

2. TloBepxHOCTHas PHEPTHUs U TOBEPXHOCTHOE HaTsbKkeHHe. [loBepxHOCcTHO-akTHBHBIE (ITAB), -
nHaktuBHbIE ([I1B) u -neaktusHbie (IIHB) Bemectna.

3.CopOunoHHbIC SBICHUS: afcopOIus, abcopOIus, 1ecopOIHs, XeMOCOPOIHS, KaWJUIsIpHAs KOHICHCAITHS.
4. Tlonsarue 06 agcopbeHTe, aacopOTUBE U aCOPOITMOHHOM PAaBHOBECHH.

5. MoJekyisipHas U MOJMMOJICKYJIIpHas aJcopOIus.

6. AncopOLys Ha TpaHuIle pa3jielia TBEPI0e TeJI0-Ta3 U TBEPJ0e TEIO—KUIKOCTh (PacTBOp).

7. AncopOrus CHIIBHBIX JICKTPOJIMTOB — M30MpaTeIbHas 1 HOHOOOMCHHAS.

HMucnepcuble cuctembl. Kossionanbie pacrBopbl

1. JlucriepcHbIE CUCTEMBI X KIIaCCU(PHUKALHSL.

2. [lpupoia KOJIJIOUTHOTO COCTOSIHUS. POJIb 3IIEKTPOIUTOB CTAOHIN3aTOPOB.

3. KoneHcamoHHbIe U TUCTIEPCHBIE METOIbI MTOYYEHHS 30JICH.

4. Viger xumudeckas peakiys 00pa3oBaHUs THIPO30IIS:

1) cepebpa xJ10pHza Mo peakiui MeXx Iy cepeOpa HUTPATOM U M30BITKOM HaTpHs XJIOpUIa
2) cepebpa XJ10pHa MO PeaKIMi MEeXTy HaTpHsl XJIOPUIOM U H30BITKOM cepedpa HUTpara
3) cepeOpa Moau 1A o peakLy MEK/Ty cepedpa HUTPATOM M U30BITKOM HaTpysl HOuia

4) cepebpa 1o/uIa Mo PeaKkliiy MEeXTy HaTpUs HOIMIOM U U30BITKOM cepeOpa HUTpara

5) Gapust cysbdara Mo peakiy MeK Ty 6apusi XJIOpHIOM U M30BITKOM HaTpHs Cylb(ara

6) Oapust cysbdara Mo peakiy MKy HaTpust CyIb(haToM U U30bITKOM OapHst XJIOpHa

7) pocdara KaIbLHs MO PEAKIIMU MEXTY KATbLIIS XJIOPUIOM U M30bITKOM Hatpust (pocdara
8) pocara kanbIws MO peakimK MeX Ty HaTpHst hocharoM 1 U30BITKOM KaIBLIHS XJIOPU/IA
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st kaxaoro ciydas:

1) cocraBbTe XUM. (HOPMYITY MHIIEIITBI, YKAKUTE €€ XMMIYECKUI COCTaB

2) YKa)KHTE, IJIe B MULIEIUIAX BO3HUKAIOT a7COPOLIMOHHBIIN 1 ANIEKTPOKUHETUYECKUH MTOTEHIAANBL.

5. KuneTnyeckas v arperaTuBHasi yCTOMYUBOCTD KOJUIOMAHBIX cUCTEM. DaKkTOpBbI, ONPEAEIIIONIe
YCTOWYUBOCTh KOJUIOMIHOW CUCTEMBI.

6. Koarynsauus. Mennennas u Obictpas koaryisinusi. Koarynsius 3051€i 2JIeKTpOIUTaMu U CMECSIMHU
AJIEKTPOJIUTOB.

7. Tlopor koarymsiiuu, ero onpenenenue. Koarynupyromas crocodnocts. Kosmonanast 3amura.

HOJII/I(l)yHKIII/[OHaJII)HI)Ie COCINHECHUA

1. MHoroaToMHBI€ COHMPTHI, WX CBOMcTBA. [loka3aTh B3aMMOJCHCTBHE STUJICHTIIUKOJS U TJIHUIEPUHA C: a)
a30THON KUCIOTOM, runpokcunom menu (1), ykcycHol KuciaoToil.

2. MHoroaToMHbI€ (peHOIIbI (MUPOKATEXHH, PE30PLIMH, XUHOH), UX OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE U
KHMCJIOTHBIE CBOMCTBA.

3. MHOroocHOBHbIE KapOOHOBBIE KUCIIOTHI (IlaBesieBas, sHTapHast). MIx cBoiicTBa (0Opa3zoBaHHe KUCIIBIX U
CPEIHUX COJIEH, CII0KHBIX 3(UPOB, OKUCIUTEIHHO- BOCCTAHOBUTENIBHbBIE CBOWCTBA).

I'erepopyHKuMOHAIbHBIE COCAUHEHUS

4. OKCHKUCIOTHI, UX KJacCUpHUKaIus, crielupuuecKue peakiuu, ONTHYECKas H30MepHsL.

5. B3zaumopeiictBue MmonouHoi kuciaotel ¢ NaOH, aTanHoom, OKUCiIeHue, crienupudecKas peakius,
ONITUYECKUE U30MEPHI.

6. BzaumopetictBue ss6aounoit kucinotel ¢ NaOH, sTaH0I0M, OKHCIIEHUE M BHYTPUMOJICKYIISPHYIO
neruaparanuio. ONTHYECKUE H30MEPHI SOJIOYHOM KUCIOTHI.

7. OKCOKHMCIOTHI (MTMPOBUHOTPATHAS, AllETOYKCYCHas, IIaBEIICBOYKCYCHAs U o.-KeToriyTapoBasi). Kero-
CHOJIbHASTAyTOMCHHUSI.

8. Ilokasarh KeTO-€HOJIBHYIO TAyTOMEPHIO, COJICOOpa30BaHKE U B3aUMOJICHCTBUE C OPOMHOM BOJIOH Ha
pUMepe MUPOBUHOTPAJTHON KUCIIOTHI.

9. Ha npumMepe aMUHOKHCIIOTHI aJlaHMHA TI0Ka3aTh: aM(QOTEPHOCTD, IEKapOOKCUIMPOBAHNE,
OKHCITUTEIFHOE JIe3aMUHUPOBAHNE M TPAHCAMHUHHUPOBAHHUE, KaK CBOMCTBA (l-aMUHO-KUCIIOT BaXKHBIE TSI
oOMeHa BEIIeCTB B OpraHu3Me.

OwmblisieMble JTUITUHABI

10. JIunuel, sxupsl, Kaccupukanus. KapOoHOBBIE KUCIIOTHI BBICIIETO KUPHOTO psija. [IpuBectn
PUMEPBHIL.

11. KucnoTHsli ¥ ieno4HON (OMBUIEHHE) THIPOIIN3 XKUPOB. [IpuBecTu mpumepsl.

12. ®ochonmunuap! (kedanuHbl U JEUUTHHBI), CHHTE3 M TUAPOIN3 (KUCIOTHBINA U IEIOYHOMN).
0-aMMHOKHUCJIOTHI. bejikn u nentuasl

13. o-aMUHOKHUCIOTHL. Kiaccugukanus mo CTpoeHHIO paJuKajia U TOTOJHUTEIEHBIM (PYHKIMOHAIEHBIM
rpynmam (IpUBECTH IPUMEPBI).

14. KrcaoTHO-OCHOBHBIE CBOMCTBA 0-aMUHOKHUCIIOT, HX aM(OTEPHOCTb MIOKa3aTh Ha KOHKPETHBIX
pUMEpPaXx).

15. O6pazoBanue nenTua0B. KauecTBEHHBIE peakIny Ha OCNKH.
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16. CtpykTypsl Oenka (mepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS ), CTAOMIIM3UPYIOIINE UX
(baxTOopHI.
Yraesoanbl

17. BaxHeiline MOHOCaXapH/ibl: ajlbJJOTIEHTO3bI, AJIbJIOTE€KCO3bI, KETO3bI (IIPUBECTU IPUMEPBHI).

18. Lukio-nienHas (OKCO-OKCH) TAyTOMEPHS YIIIEBOAOB Ha MIPUMEPE TIIOKO3bI U (PPYKTO3HI.

19. Qucaxapun ManbTo3a, €€ CTpOeHUE, IIUKIIO-1IeTHas TayroMepus. BoccTanaBinuBaromiye CBONCTBA.

20. Jducaxapun akTo3a, e€ CTpoeHue, IMKIO-IIenHas TayroMepusi. BocctanaBnuBaromnue CBOCTBa.

21. lucaxapuj caxaposa, €€ cTpoeHue, rupoius. [IpuurnHa oTcyTcTBUSI BOCCTaHABIMBAIOIINX CBOMCTB y
camoi caxapo3bl U HAIMYUE UX Y IPOJYKTOB FHAPOJIN3A.

22. CTpoeHue Kpaxmaia, oKa3aTh CXeMaTH4YeCKH. YKa3aTh TUIIBI CBSI3€H MEXy OCTaTKaMH
MOHOCaXapuJ0B B aMUJIO3€ U aMUJIONIEKTUHE. [ TMKOreH.

FeTCPOHHKHH‘leCKI/le COCAMHECHUSA

23.D1eKTPOHHOE CTPOCHHE MMPUINHOBOTO U MUPPOJLHOTO aTOMOB a30Ta M YYaCTHE MX JICKTPOHOB B T, TT-
nu p,TC-COprDKeHHBIX cucreMax apOMaTI/I'-IeCKI/IX FeTePOHI/IKJ'IOB.

24.OcHOBHEBIE, KHCIIOTHBIE U aM(pOTEPHBIE CBOWCTBA, 00YCIIOBICHHBIE TUPUIMHOBBIM, ITUPPOJILHBIM HITH
OJIHOBPEMEHHBIM IPUCYTCTBUEM ITHX aTOMOB a30Ta B COCTABE FeTEPOITUKIIOB.

25.HyxreopuipHbIe CBOWCTBA MMPHINHA B PEAKIUIX 00pa30BaHuUs aKMIITAPHIAHHECBBIX HOHOB.
26JIakTUM-JIAKTaMHYIO TAYTOMEPHIO MPEACTAaBUTENEN THAPOKCUITPOU3BOAHBIX TUPUMHUINHA U ITypUHA!
ypaluia, TAMHAHA, [IATO3WHA U T'yaHWHa.

27.Peakiuu 1e3aMUHUPOBAHUS aJIcHUHA U TyaHWHA.

Hyk/ieMHOBbIE KHCJIOTbHI

28. HyknenHoBbI€ KHCIOTHI, Ki1accu(uKalus, cocTaB, (PyHKIIUH.

29. [lupyuMHUIUHOBBIE a30TUCTHIE OCHOBAHUS, MX JIAKTaM-JIAKTUMHAsI TAyTOMEPUSI.
30.ITypuHOBBIE Q30 THCThIE OCHOBAHHUSI, UX JIAKTAM-JIAKTUMHAs TAYyTOMEPHSL.

31. ObpazoBaHue HYKJICO3UI0B U HYKJICOTUOB (IPUBECTH MPUMEPHI).

32. Ctpoenue yuactka [IHK u PHK. Tumnsl cBsi3eil B HyKJI€MHOBBIX KUCITIOTaX.

6.2.4. IlpuMepbI BONIPOCOB /1JIsl TECTUPOBAHMSL.

TECTUPOBAHUE

Pasnen 1. BuoJiornyeckn aKTHBHbIE HU3KOMOJIEKYJISIpHbIE HEOPraHHYEeCKHE BellecTBa.
I13.1.buorennbie 3neMeHThl. KOMIUICKCHBIE COCTMHEHNUS

Ko xonTpoaupyemoii komnerenuun OITK-5 ( U/I-2omks )

buorennbie 3J1eMeHTbI

1. OHgeMuyeckue 3a00aeBaHNs CBSI3aHbI: Ic pocToM uenoBeka

!c 0COOEHHOCTSIMH OPraHU3MOB !C peXXMMOM CHa U OTJbIXa

!+c OMOTEOXUMHUYECKUM COCTOSTHUEM CpEIbl OOUTaHUsT  !C BECOM YeloBeKa

2. Hanuuue B opraHu3Me TOCTOSIHHOW MPUMECH HMOHOB CTPOHLIMS Hapsiy C MOHAMHU KaJlbLIMS
00BACHAETCSA: !paznuureM pa3MepoB UX HOHOB

!+CX0JICTBOM pa3MepPOB UX MOHOB !pa3nuuremM CTpOEHHS UX aTOMOB

3. K GuoreHHBIM OTHOCSTCS DTIEMEHTHI:  |COJIepIKaIecs B MUIIE

l+HEe00X0oquMBIe TS KU3HEACSITEILHOCTH OpraHru3Ma

monazarore B OpraHu3M 13 OKpYKarolleil cpeabl

monasarolirie B OpraHu3M U3 BHYTPEHHEN CpeIbl

4. Bo Bcex coOeAMHEHUSX, COAEPKAIIMXCA B JKUBBIX OpPraHU3Max, BOJOPOJ HMEET CTCICHD
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okucinenus:! +1 00 -1

5. Harpuii ¥ nUTHII HaKaIrIMBarOTCS:

!BO BHYTPUKIIETOYHOM KUJKOCTA  !+BO BHEKJIETOUHOU KUIKOCTH

6. Kanuii, pyOuanii 1 1ie3uii HAKAIJIMBAIOTCS B OPraHU3ME :

!+BO BHYTPUKJIETOUHOM KMJIKOCTH !BO BHEKJIETOYHOM JKHUJKOCTH

7. B opranusme HaTpuii HaXOIUTCS B BUAE cojieit: !ximopunos !dochaTon

'BOOpOI0KapOOHATOB I+BceX, BBIIIE MEPEUNCICHHBIX COCIMHEHUM

8. TlocrosHHoe wu30ObiToyHOEe moTpeOeHne NaCl — cnocoOCTByeT TMOSIBICHHIO B OpraHU3Me
OCMOTHYECKOW: !+TuneproHuu !runotoHun  !M300CMHU

9. l'unepronnueckue pactBopel NaCl obOmagaror cBOICTBOM: lo6e300MBaOIIMM
l++-aHTUMHUKPOOHBIM lcCa3MOMUTHYECKUM

| peryisiiy 0OCMOTHYECKOTO TOMEOCTa3a
10. IMpumenenne NaHCO3 B 601bIIX J103aX MIPUBOJIUT K:

I+ankano3y !MOBBIMIEHUIO KUCIOTHOCTH KEITYAOYHOTO COKa

lanno3y MOHMXK. KUCIOTHOCTH JKEIYA0YHOTO COKa

11. Kanuii B OOJIBIIMHCTBE CIy4aeB SIBISIETCS aHTarOHUCTOM:

Icepebpa 6poma I+HaTpus pyOunus le3us
12. IIpn KanmeBOM HUCTOIIEHUH TPUMEHSIIOT:

I+KCl INaCl INaHCOs 'KHCOs

13. 'maBHBIM KOMITIOHEHTOM KOCTHOHM TkaHu siBisiercs: |+Ca Mg !Ba !Sr
14. KommiiekcooOpa3oBaTeneM B XJI0po(hUIUIe SIBISIETCS HOH:

I+Mg?* ICa?* 'Ba?* ISr2
15. VloHbI KanbIys MOJABISIOT aKTUBHOCTh MHOTHX (DEPMEHTOB, aKTHBHUPYEMBIX HOHAMH ISr2
IBa?*1+Mg** IMn?*

6.2.4. [Ipumepbl OMJI€TOB /1JIs1 coOeceI0BaAHUS

TFOCYJAPCTBEHHOE OBPA3OBATEJ/IbHOE YUPEXKXIEHUE BBICHIEI'O OBPA3OBAHUSL
«JATECTAHCKHAHU I'OCYJAPCTBEHHBIM MEJUIIMHCKNN YHUBEPCUTET»
MUWHHUCTEPCTBO 3IPABOXPAHEHHUSA POCCHUCKOU ®EJEPALIUN

BUMJIET Ne 25
K ANOPEPEHIIMPOBAHHOMY 3AYETY 110 XUMUHN

1. BonoponokapOonarnas 6ydepHas cucrema. [IpuBectu coctaB, MexaHu3M OyhepHOro AeUCTBUSA,

dbopmynbl ans onpeaeneHus pH, 30Hb1 OydhepHOro AeicTBUS U eMKOCTH Oydepa 1o KUCIOTe U
IIEJI0YH.

2. OnpenenuTe KJ1acc COSTUHEHUS - 11eUTI0103a. M300pa3ute OMO3HBIH (pparMeHT nonucaxapuHon
LIENU LEJTIONO03bI.

YTBepKIeH Ha 3aceqaHuy Kadeapsl, IPOTOKOM OT « » 20 1. Ne

3aBeyromuii Kadeapoit:

Hazcues D.P., npogheccop, 0.m.H. noonucs
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CocraBuTenu:

babaesa /[.I1., doyenm, k.x.1 noonucy

« » 20 2.

TOCYAAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEXJAEHUE BbICIIET'O OBPA3OBAHMSI
«JATECTAHCKHU T'OCYJAPCTBEHHbBIU MEJUIIMHCKUU YHUBEPCUTET)»
MUWHUCTEPCTBO 3/IPABOXPAHEHUSI POCCUMCKOM ®EJEPALIAN

BUMJIET Ne 26
K ANOOPEPEHIIUPOBAHHOMY 3AYETY 110 XUMUHU

1. ITporonutryeckas Teopusi KUCIOT U ocHOBaHuM bpencrena - Jloypu. BogopoaHbiii mokaszarens,
KaK KOJINYC-CTBCHHAA Mepa aKTHBHOﬁ KHUCJIOTHOCTH U HICJIOYHOCTH.

2. Inst pu603b1 HanumuTe npoekroHHbie popmynsl (D u L - u3oMepsl) u nokaxxkure oOpazoBaHue
nukmaeckoi Gopmel. D- prbo3sl (a u B - anoMepa). buomorudeckas poss.

YTBepK/IeH Ha 3aceqaHuy Kadeapsl, IPOTOKOM OT « » 20 1. Ne

3aBemyromuii kadeapoi:

Hazues D.P., npogeccop, 0.m.H. nOONUCY
CocTaBHUTEIH:

/
babaesa /[.I1., ooyenm, k.x.1 NOONUCH
« » 20 2.

6.2.5. Onucanue noxka3areJieil 1 KpUTEpHeB OLCHUBAHHUA KOMIICTCHIIMH, YKAa3aHHOH B
pasgene 2, Ha pa3JMYHbIX ITanax ee (popMupoBaHusi, ONMCAHHE IIKAJ OLCHUBAHUSA

B CUCTCMY OLICHUBAHUS BXOJUT 3a4CT.

Kpurepnu IlIkana oueHnBaHUSA

OIICHUBAHUHA «HE€ 32a49YTCHO» | «GaYTECHO»

Koa koMnereHnMH M HAMMEHOBAaHHE HHAMKATOPA TOCTHXKCHUA KOMIECTCHIMH
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N/-1lonk-5 CiocoGen orieHnBaTh MOP(PO-PYHKIIMOHATIBHBIE TPOLECCHI MPH (PU3HOIOTUIECKUX

COCTOSIHUSX.

3HATh CryneHt He criocobeH CTyIeHT caMOCTOSATENBHO BBLIEIAET INIaBHBIE
CaMOCTOATENBHO BBIIEIATD HIOJIOXKEHUSI B U3Y4EHHOM MaTepuaie U ClocoOeH
TJIaBHBIC MOJIOKCHUSA B U3YYCHHOM JAaTb KPAaTKYIO XapaKTEPUCTUKY OCHOBHBIM HUJICAM
Marepualie JUMCHUIIINHBI. npopa60TaHHoro Marepualia JUCHUIIIINHBI.
He 3naer (pU3UKO-XUMUYECKHE [Toka3sbiBaeT moHMMaHHe (UINKO-XUMHUYECKUX
ACIEKThl BAJKHEUIINX OCHOB IIOBEPXHOCTHBIX SIBJICHUH, JUCIIEPCHBIX
OMOXMMHYECKUX IPOIIECCOB U CUCTEM, BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH, UX
Pa3IMYHBIX BUJOB TOMEOCTa3a B | CYLTHOCTH, POJIH B 0OMEHE BEIIeCTB, 0a3UCHBIX
Opra"HusMe: TEOPETUYSCKUE HNPUHIUIOB UX UCIOJIL30BaHNS B MEAUIINHE
OCHOBBI OMOHEPTE€TUKH,
(akTopBbl, BIUSIONINE HA
CMEILIEHUE PABHOBECHUS
OMOXMMHUYECKHUX MTPOIIECCOB.

yMeTh CryneHT He ymeer CryzneHt ymeer 0OBSACHATh IPUYUHBI U
IIPOrHO3MUPOBAThL HANIPABJICHHC, MIOCJIEICTBUS U3MEHEHHI HAPABIICHHUS], TOJTHOTHI
TIOJTHOTY U PE3YJIbTATHI U Pe3y/bTaTOB XUMHUECKUX U (PU3UKO-
XUMHYECKUX U @HSI/IKO- XHUMHYCCKHUX MPOIICCCOB, MPOTCKAIOIMMX B
XAMHAYCCKUX MIPOILECCCOB, OpraHM3Me YelIOBeKa; IPOU3BOAUTH (PU3UKO-
OIIMpasiCh Ha TCOPECTUICCKUC XUMHYCCKHC U3MCPCHUS, XapaKTCPU3YIOIIHC TC
MOJIOKEHUS XUMUH, pe3yJIbTaThl | MM MHEIE CBOMCTBA pacTBOpPOB, cMeced U
BBIYKCIICHUH U HAOMIOICHUH JIEKapCTBEHHBIX MPENapaToB; KIacCU(PHUIIPOBATH

XAMHYCCKHUE COCTUHCHM.
BJIaJeTh CryneHt He Bazeer CTyzeHT noKa3bIBaeT rIyoOKOe U MOIHOE BIaJICHUE

TEPMHHOJIOTUEN; TEXHUKOU
MIPOBE/ICHUSI KaYeCTBEHHBIX
peaKkuuii Ha HEKOTOPbIE
OMOJIOTMYECKU Ba)KHBIE
COEJIMHEHUS U JIEKapCTBEHHbIE
CpeICTBa.

BCEM 00BEMOM M3ydaeMOi JUCITUILUIHHEI, BIIaICeT
TEPMUHOJIOTHEN; TIPEICTABICHUSIMU 00
OCHOBHBIX XUMHUYECKUX U (PU3UKO-XUMHUECKHUX
METOJaX MCCIICIOBAHNS U TEXHOJIOTHUAX,
HCIIOJIb3YEMBIX B MEUIUHE; HABBIKAMU aHAIN3a
Y pacyeTa MapaMeTpoOB BaXKHEUIINX XUMHUUYECKUX
1 (PU3UKO-XUMHUYECKUX MPOIECCOB;

Koa koMneTeHIIMY 1 HAMMEHOBaHN e HHANKATOPA JOCTHKEHUsSI KOMIIeTeHIHH
N-20nk-s CrocobeH onieHUBaTh (PYHKIIMOHAIBHBIE TPOIIECCHI MPU MATOJIOTMYECKUX COCTOSIHUSX.

3HaThb

CryneHT He crocobeH
UCIIOJIb30BATh
€CTECTBEHHOHAYYHbBIC TMOHSATHS
0 XUMHUYECKOH MpPHUPOJE,
CTPOEHUH U QPYHKIIUU
OMOJIOTUYECKH BaXKHBIX
OpPraHUYeCKUX COeTMHEHUN
(HYKJIEHHOBBIX KHCJIOT,
MIPUPOIHBIX OETIKOB, YIIIEBOJIOB,
KHUPOB, BOJIOPACTBOPHUMBIX U
AKHUPOPACTBOPUMBIX BUTAMUHOB,
TOPMOHOB U JIp.) B
MHTEpHpeTanuy ooecredeHus
HOPMAaJILHOTO
(yHKIMOHUPOBAHHUS 37J0POBOTO
OpraHu3Ma 4eJoBeKa, B

CryneHT crocobeH WCIOIb30BaTh
€CTECTBEHHOHAYYHbIE IMOHITUS O XUMUYECKOH
HpUpPOJE, CTPOCHUHU U (PYHKLIHAX OMOJIOTMUECKU
BaXKHBIX OPIaHUYECKUX COEJUHEHUMN
(HyKJIGMHOBBIX KUCJIOT, MPUPOAHBIX OENKOB,
YIJIEBOJIOB, )KMPOB, BOJOPAaCTBOPUMBIX U
AKHUPOPACTBOPUMBIX BUTAMUHOB, TOPMOHOB H JIp.)
B MHTEpIpeTaluu oOecredeHnuss HOPMaIbHOTO
(YHKIIMOHUPOBAHUS 3710pPOBOTO OpraHu3Ma
YeJioBeKa , B QOPMUPOBAHUN OCHOBHBIX
(HU3UOJIOrMUECKUX TTOKa3aTeseH,
CHOCOOCTBYIOIIMX COXPAHEHUIO U YKPEIIJICHUIO
3/I0pOBBS, MPOHUIAKTHKE 3a00JeBaHUN U
BupycHbIX uHpekumii: OPBU, rpunmna, COVID -
19.
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(hopMHUpPOBaHUH OCHOBHBIX
(U3HOIOTMYECKHX MTOKa3aTeleH,
CIOCOOCTBYIOIIMX COXPAHEHUIO
U YKPEIUICHHIO 3JI0POBBSL.

yMeTb CryneHT He yMeeT pelaThb CryzaeHt ymeeT KJIACCU(PUIIMPOBATH XUMUYECKUE
TUIIOBBIE IPAKTUYECKUE 3aJaul | COEIMHEHUS], OCHOBBIBASACH HA UX CTPYKTYPHBIX
U HE BIAJICET TEOPETUYECKUM (dopMynax; NpOrHO3UPOBATH [TOBEIECHUE U
MUHHUMYMOM Ha Goiiee (YHKIMM OPraHUYECKHUX BEIIECTB B )KUBOM
abCTPaKTHOM YpOBHE. OpraHu3Me Ha OCHOBE X KJIacCU(UKAIIMOHHOM
MPUHAJUIEKHOCTH (CTPOSHMS U HATUYUS
(GyHKIMOHAJIBHBIX TPYI); CIOCOOEH
AHAJIM3UPOBATH JIEUCTBHE HEKOTOPBIX
JIEKapCTBEHHBIX CPE/ICTB HA OCHOBE
KJIaCCU(PUKATMOHHON IPUHAIEKHOCTH €ro
(yHKIMOHAJIBHOU TPYIIIBI U CTPOEHUS.
He Bageer npeicTaBICHUIMU Brameer mpencTaBiIeHUSIMH 00 OCHOBHBIX
BJIAIETH 00 OCHOBHBIX €CTECTBEHHOHAYYHBIX METO/aX UCCIICOBAHUS U

€CTECTBCHHOHAYIHBIX METOaX
HCCIICIOBAHUS M TEXHOJIOTHSX,
WCIIOJIE3YEMBIX B MEIHMIIMHE;
HaBBIKAMH aHAJIN3a M pacyera
MapaMeTPOB BAKHEHIIINX
XUMUYECKUX U (PUZHKO-
XUMHUYECKUX TPOIIECCOB.

TCXHOJIOTHUAX, I/ICHOJ'IB?)yeMI)IX B MCIHUIINHC,
HaBBIKAMHU aHAJIM3a M pacyeTa mapaMeTpoOB
Ba)KHeﬁIHPIX XUMHUUYCCKUX U (1)I/IBI/IKO ~XUMHUYCCKUX
IIPOIIECCOB.

VIl. YYEBHO - METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
TACIATITAHBI

7.1. OcHOoBHas JqUTEpaTypa
IleyaTHbIEe H31aHUA

Ne HaumeHnoBanue u3nanus Konnyectso
9K3eMNIApPOB B
6nbnnorteke

1 O6mas xumus. buodpusnyeckas xumus. XumMusi OMOTEHHBIX 246

anemenToB: yueouuk /Epmos FO.A., [Tonkos B.A., bepnsiun
A.C.; mon pen. FO.A.Epmoga.-2-¢ u3n., nepepad. - Mocksa
:Bricmas mkomna,2018.-560 c.- ISBN 978-5-06-003026-x.

TeKcT: HenmOCPEICTBEHHBIN.

2 ITonkoB B.A. O6mas xumus: yue6Huk /B.A. [Tonkos, C. A. 208
[Ty3akoB ,- MockBa: [ DOTAP — Meauna —20010.-976¢.- |SBN
978-5-9704-1570-2. TekcT: HENOCPEICTBEHHBIM.

DJIeKTPOHHbIE U31aAHUS
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HaumeHnoBaHue u3gaHus

I'DOTAP-Menua, 2006. — JlocTyn 1o JIOTUHY B TTAPOJTIO. —

Xumus [ DnexTpoHHsli pecypc] : yueOnuk / ITyzakoB C.A. - 2-e uzn., ucnp. u goim. - Mocksa :

URL :http://www.studmedlib.ru/book/| SBN5970401986.html .- Tekct: 35eKTpOHHBIN

ISBN 978-5-9704-3188-7 - loctym 1o ioruny u mapoito. — URL:

TrokaBkuHa H.A., buoopranndeckas xumus [ DNeKTpoHHBIN pecypce] : yueOnuk / H.
A. TrokaBkuna, FO. U. baykos, C. D. 3ypabsH. - Mocksa : [DOTAP-Menua, 2015. - 416 c. -

http://www.studmedlib.ru/book/I SBN9785970431887.html- Tekct: 31eKTpOHHbIH

7.2. lonoJHUTEIbHAS JIUTEPATypPa

ITeuaTHBIE UCTOYHUKH

N3nanus

KommuectBo
AK3EMILISIPOB
B
OoubIMoTEKE

TrokaBkuHa H.A. buooprannueckas xumus : yaeOHUK U1 Mea. By30B/ H. A.
TrokaBxuHa .— Mocks: U3narensctBo «Memnimmaa ».2010. — 416¢. -ISBN978-5-
9704-1773-7. — TekcT : HEMOCPEACTBEHHBIN.

246

[TonikoB B.A. Ilpaktukym no obmieit xumun. buodusnueckas xumus. Xumus
OMOTEHHBIX JIEMEHTOB : yueOHoe nmocooue / mox pen. B.A.ITonkosa,
A.B.Bab6koBa. -4 m3x1 - Mocksa: FOpaiit, -2018 .-239¢. — Tekcr:
HETIOCPEACTBEHHBIH.

245

babGaesa .JI.Il.  JlaGopaTopHblii  MHpPakTUKYyM  «AHaJIM3  OPraHUYECKUX
coenuaeHuiy/J1.I1.babaesa,l1.A.I'am3atoBa,A. X.Unpucosa,K.M.MaromenoBa;no

pen. O.P.HarueBa. -Maxaukana: U3narenscko - nonurpaduyeckuit nentp AIMY,
2019.- 64c. -ISBN978-5-9704-3188-7. — TekcT : HEMOCPEACTBEHHBIH.
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DJIeKTPOHHbBIE U3IAHUS

HaumenoBaHnue u3gaHus
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http://www.studmedlib.ru/book/ISBN5970401986.html

buooprannydeckasi XuMusl : PyKOBOJICTBO K MPAKTUUECKUM 3aHATHSM : y4eOHOe mocooue /
nox penaknueit H. A. TrokaBkunoil. — Mocksa : [DOTAP-Menua, 2016. — 168 ¢. — |ISBN
978-5-9704-3801-5. —/locTym MOJOTHHY | MAPOJIIO. -

URL :http://www.studmedlib.ru/book/| SBN9785970438015.html. — TekcT: 31eKTpOHHBIIH.

XuMUst OMOTCHHBIX JIEMEHTOB : y9eOHO-METOIMIeCKOe TOCOOHE ISl CTYICHTOB
MeauuHCKuX By30B / ®T'EOY BO BI'MY um. H. H. Bypnenko ; cocraButenu : B. M.
Kioxoga, H. U. Tlonomapesa, H. M. Oeukuna [u ap.]. — Boponex : BTMYVY, 2019. — 58
2 c¢. — JlocTyn 1o JOTUHY U MapoJIo-

URL.: http://libl.vrngmu.ru:8090/M egaPro/Download/M Object/809. — Texkcr:

JJIEKTPOHHBIH.

7.3. Pecypchbl nHPOPMALMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTn « AHTEepHET»

https://eos-dgmu.ru/course/view.php?2id=265#

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

- Chemlib.ru, Chemist.ru, ACDLabs, MSU.Chem.ru., u ap.
- OBC «Koncynprant cryaenray http://www.studmedlib.ru/ (Bxox 3apeructpupoBaHHbIM
MOJIK30BaTENsAIM) ( perucTpanus B OMOIHOTEKE,0TIe JIEKTPOHHBIX PECYPCOB).

7.4. UudopmanuoHHbIE TEXHOJIOTHI

Ilepeuens nuueH3UOHHO20 NPOZPAMMHOZ0 0DecnedyeHuUA:

— Microsoft Windows Professional 10 Russian Upgrade OLP NL AcademicEdition FQC-
09519; OO0 "AT", cpok neHCTBUS JUICH3UU: OECCPOUHO;

— Microsoft Win Pro 7 SP1 x64 RUS FQC-08297; OO0 "UBT", cpok aeicTBus
JIULEH3UU: OECCPOYHO;

— Onmnepanuonnas cucrema «PEJ] OCy, cpok neicTBUs IULIEH3UU: OECCPOUHO;

— Oducueriit naker LibreOffice, cpok neiictBus nurieH3un: 6eCCpovHO;

— Oducneiit maker OpenOffice, cpok neHCTBHS TUIICH3UH: OECCPOUHO;

— Kaspersky Endpoint Security ans pabounx craniuii u ¢aiinoBeix cepsepon, OO0
"FOTKOMCO®T", cpok aeiictBus nuuen3uu: 11.12.2026;

— 110 «Cpena onekrponHoro oOyuenuss 3KL» 3apeructpupoBano B Peectpe
poccuiickoro mporpaMMmHoro obecrneuenus I[Ipukazom Muncszu Ne 515 ot 06.10.2020
(peructpanmonssiii Homep 7069, nara peructpauuu 07.10.2020). Cpok neHCTBUS JIMLIEH3UH:
04.09.2026.

— Sunexc bpaysep ¢ Anucoit Al, cpok 1eHCTBUS JTUIEH3UN: OECCPOUHO;

— MozillaFirefox, Mozilla Public License, cpok aeicTBHs JTHIIEH3UN: OECCPOYHO;

— 7-Zip, GNU Lesser General Public License, cpok neficTBus iniieH3uH: 0€CCPOUHO;

— Sumatra PDF, cpok aeiicTBUs TUIIEH3UH: OECCPOUHO.
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VIII. MATEPHAJIBHO — TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

N n/mt | Bux noMerienus ¢ HoMepoM HaumenoBanue o06opynoBanus
Jlaboparopus Ne 3 — s 1.Cronbl 1a00paTOpPHBIE, CTYNbS, TOCKA.
MIPOBEICHUS JTA0OPATOPHBIX 2.BEITSDKHOH 1Kad.

3aHATHiA, 45 M?

Vn. Iamuns 48,
1a00PAaTOPHBIN KOpIYC, 2 ITax 5.CTOJI JJIS1 THTPOBAHMSL.

3.lIkadbr st OCYbIL.
yueOHO- 4.11kadsl 1711 pEaKTHBOB.

6.llITaTuBeI ¢ OrOpETKAMH.

7.J1abopaTtopHas nocyna (mpooupku,
MUTETKH, TIPEAMETHBIC CTEKJIa, CTEKIISTHHBIC
MAJIOYKH, KOJIOBI I TATPOBAHUS, BOPOHKH,
(GUIBTPHI U T.1.).

8.0nexTpuueckre npuOopsI (1eyka,
BOJIsTHAs OaHs, MEIIajKa , CYIIHIKa JUIs
NOCY/IbI U T.]1.)

3ansTHit, 100 M?

Jleknmmonued 3am Ne 1 — g
NIPOBEICHUSA JIEKIIMOHHBIX | MynpTUMETMIHBIN KOMILJIEKC (HOYTOYK,

Vn. Iamuns 48,
nabopaTtopHbIil Kopryc, | aTax

IPOEKTOP, IKPaH)
y4eOHo-

YurannHble 3aJ1bI

CaMOCTOSITEIHHOU PaOOTHI. AJICKTPOHHBIMH pecypcaMu OMOIMOTEKH,

yiL. A.AnueBa 1, | yueOHas1, HaydHas1, IEPUOAUIECKAsl JINTEpaTypa.
OunoJlorHuecKkuii kopmyc, 1 srax,

Hay4dHas oubnumoreka JII'MY

—  ansa | Cronbl, CTYNbs, KOMIOBIOTEPHI A7l PaOOTHI C

I X. HICITIOJIb3O0BAHUE NHHOBAIIMOHHBIX (AKTUBHBIX U THTEPAKTHUBHBIX)

METOAOB ObYUYEHMUAA

HCHOJ’IB?)YGMBIC AKTHUBHBIC W HMHTCPAKTHBHBIC MCETO/bI O6y‘{eHI/IH IIpru HU3Yy4YCHUHU ,HaHHOﬁ

JAUCHUIIIIMHBI COCTABJIAIOT IMOPsAAKa 68% ot o0neMa AYJAUTOPHBIX 3aHHTHI>'I, TaK KaK ITPaKTUYCCKH

KaXXI0€ 3aHATHC, NPEAYCMAaTPHUBACT BBINIOJIHCHUC na60paT0pHHx OIIBITOB, PCIICHUC 3a1a4,

BBIIIOJIHCHUC ITPAKTHYCCKUX 3a,I[aHI/II71.

Ne HaumenoBanue paznena Bun, Ha3zBaHUE TEMBI 3aHATHS C TpynoeMkocTh
n/m JUACIUTUTHHBI WCIT0JIb30BaHUEM (POPM aKTUBHBIX U (4ac)
WHTEPaKTUBHBIX METOIOB
o0yueHus
1.1 | O6mas xummus. 113.1. buorennsle saemMeHTs. KOMILIEKCHEIE
Buomornuecku COEIUHEHMS.
aKTHBHEIC 2
HU3KOMOJIEKYJISIPHbIE
HEOpraHUYeCcKue JIp.1. KoMmnekcHbIe COETUHEHUS U UX
BeIlECTBA (CTpOEHUE, CBOICTBA.
CBOICTBa, yuacTHE B
(YHKIIMOHUPOBAHUE
JKUBBIX CHUCTEM
1.2 | DneMeHTHl XUMHYECKOH
TEPMOIUHAMHUKH,
TEPMOIUHAMUKHU [13.2. XumMudeckasi TepMOIMHAMUKA. 2
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pacTBOpOB U
XUMHYECKON KUHETUKH.

JIp.2 Onpeznenenue TemioBoro 3ppexra
XUMHYECKON PEaKIUH.

OCHOBHBIE THIBI

I13.3 . PactBopsl. KosmuratuBHblie cBOMCTBa

1.3 | xumuU9ecKux pacTBOpPOB.
paBHOBECHII U JIp.3. Ocmoc, ocMoTudeckoe nasienue. Poct
MPOLIECCOB B MCKYCCTBEHHOM KiieTku Tpayoe.
(GyHKIMOHUPOBAHUN
JKUBBIX CHUCTEM. [13.4. KucinotHO-0CHOBHOE
paBHoBecuel unponus coneit. JIp.4. Tunuunsie
CJly4ad THJIPOJIU3a COJICH.
[13.5. bydepnsbie cucremsl. bBydepHas eMKOCTb.
JIp.5. CaoiicTBa 6y(hepHBIX pacTBOPOB.
I13.6. ['eTeporeHHbBIE MPOTIECCCHI i PABHOBECHS.
JIp.6.13ydyeHue ycioBuid paCTBOPEHUS U
00pa3oBaHUs OCAIKOB.
14 | Ousuveckas XUMUS
MMOBEPXHOCTHBIX I13.7.1loBepXHOCTHBIE SABJICHUS.
SBJICHUI B JIp.7.CopOuioHHbIE SIBJICHUS.
(b YHKIIMOHUPOBAHUT
YKUBBIX CUCTEM.
1.5 | Gusnueckas xumus [13.8.Jucniepcubie cuctemsl. Kommonaapie
JIMCTIEPCHBIX CHCTEM B pacTBOpbI. Y CTOMUMBOCTD KOJUIOMAHBIX CUCTEM.
(G YHKIIMOHUPOBAHUH Koarynsuus.
JKUBBIX CUCTEM. JIp.8.IlosrydeHue u cBOCTBA KOJUIOUIHBIX
pactBopoB. Koarymsius KoyionioB
JJIEKTPOJIUTAMHU.
2.1 | Buoopranuveckas [13.10ITonu-u rerepoPpyHKIIMOHAIBHbBIE
xumus. [lomu- u COEIMHEHUSI.
rerepodyHkuroHanbubie | JIp.9.OTkphITHE IaBENeBO KUCIOTHI B BUJIE
COeIMHEHUS, KaJbIeBoi conu. OOpazoBaHUE XENATHOTO
Y4aCTBYIOIIHE B COEIMHEHUS] BUHHOU KHUCIIOTHI C THAPOKCHIOM
nporeccax meau(ll).
KU3ZHEJCSITENbHOCTH.
113.11.OMbBLIsIEMBIE JTUITUIBL.
JIp.10.Oxucnenre 0JIeMHOBOW KUCIIOTBI
pacTBOpPOM MEepMaHTaHaTa KaJlus.
2.2 | buononumepsl U UX [13.12. 0-aMUHOKHUCIIOTSHI .

CTPYKTYpHBIE
KOMIIOHEHTHI.

JIp.11. KayecTBeHHbIE pEAaKIIUU HA O.-
AMUHOKHCIIOTBHI.

113.13.benku 1 nenTUabL.
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[13.14.YrneBoael. MoHnocaxapuel. Ju- u 2
HIOJICAXapH/IBL.

JIp.12. IIpo6a Tpommepa, peaxius
CenuBaHoOBa, BOCCTAHOBIIEHE aMMHAYHOTO
pacTBopa THIpOKCHIa cepedpa TIIF0K030H,
OTCYTCTBHE BOCCTaHABIIH

BAIOIIEH CIOCOOHOCTH Y Caxapo3bl.
KagecTBenHas peaxiyst Ha Kpaxmal.

I13.15. AzoTconepkariue OMOIOTHIECKU 2
BAXXHBIC I'CTCPOUKIINYCCKUE COCTUHCHHUA.

[13.16.Hyk1enHOBBIE KUCIIOTHI. 2

X. METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1.IIpakTukym no obmel xumun. bruodusmueckas xumuss. XuMusi OHOTEHHBIX JIEMEHTOB.
VYyebnoe mocobue s cTyneHToB MmemuinumHckux By30B (Pen. B.A.Ilomkos, A.B.baGkoB).- M.,
Opaiit, 4 u3n., 239 c., 2018 .

2.Meroaunueckue pa3pabOTKU K JaOOPaTOPHO-NPAKTUYECKUM 3aHATHUAM MO XUMHH JUIs
cTyneHToB | kypca nemuarpuieckoro dakynsreta JII'MYVY: - mox pen. 3. P. Haruera, 2020r

YyebHoe mocobre U METOIUYECKHEe Pa3pabOTKH UMEIOTCS B JJaOOPAaTOPHH B HEOOXOIUMOM
KOJIMYECTBE VISl UCTIOJIb30BAHUS CTYAECHTaMU.

X1. OCOBEHHOCTH OPI'AHU3ALIMUA OBYYEHMUSA IO JUCIUIIJIMHE JJI5
HNHBAJIMIOB ! JINLl C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMA 31I0POBbSA

11.1. O0yyeHue HHBAJIUIOB U JHUI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSAMMU 310POBbSI

[Ipn HeoOxoaumocTu ocyilecTBiseTcsl Kadeapoid Ha OCHOBE aJalTUPOBAHHON paboueit
MIPOrPaMMBbI C MCIIOJIb30BAHUEM CIIELUATbHBIX METOJ0B OOyUeHUs U AUIAKTUYECKUX MaTepHalOB,
COCTaBIIEHHBIX C Yy4YE€TOM OCOOCHHOCTEH TCUXO(PHU3UYECKOTO PAa3BUTHUS, WHIUBUIYATbHBIX
BO3MOYHOCTEH M COCTOSIHUSA 3/I0POBBS TAKUX 0Oydaromuxcs (o0ydaromierocs).

11.2. B nessix ocBoeHHs y4e0HOH MPOrpaMMbl JHCHHMIIINHBI HHBAJIUIAMHI U JTULIAMH C
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/10POBbs Kadeipa odecneunBaeT:

1) U1 MHBAJIMIOB M JIML[ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI 110 3PSHUIO:

* pa3MemieHWe B JOCTYIMHBIX JUIi OOYYarOUIMXCS, SBISFOIIUXCS — CJICTBIMHA WU
cabOBHIAIIMMH, MECTaX M B aAaNTHPOBAHHOW (GopMe CIpaBOYHO MH(OpMANUK O paclMCaHUuU
y4EeOHBIX 3aHATHI;

* IPUCYTCTBUE aCCHCTEHTA, OKa3bIBAIOLIETO 00yJaroeMycsi He0OXOIUMYIO TOMOIIb;

* BBIITYCK aJIbTEPHATUBHBIX (POPMATOB METOJMYECKUX MATEPUANIOB (KPYHMHBIH MIPU(T HiIH
ayauodaitib);

2) Ayst MHBAJIMJIOB U JIUII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS 110 CITYXY:

* HaJUIe)KANIMMHU 3BYKOBBIMH CPEACTBAMH BOCIPOU3BEICHUE WH(POPMAIIHH;

3) i1 WHBATMIOB M JIMI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI, MMEIOIIMX
HapyIIEHUs OTIOPHO-BUIaTEILHOTO arapara:
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* BO3MOXKHOCTh OECHPEMSITCTBEHHOTO J0CTyNa OOYyYaloUuXxcs B Y4eOHbIC MOMEIICHHS,

Jpyrue kadenpel. B ciydae
OecIpensITCTBEHHOIO JOCTyrna Ha Kadeapy OpraHM30BBIBATH yYEOHBIN MpOIECC B CIEIHUATHHO

TyaJeTHbIE KOMHATBl U MIOMETICHUS HEBO3MOXHOCTH
000OpyIOBAaHHOM IIEHTPE WHIUBUAYAIBHOTO U KOJUICKTHBHOTO IIOJIb30BAHUS CIEIUATBHBIMU
TEXHHUYECKUMHU CPEICTBAMH OOYYCHUS ISl MHBAIMOB U JIMIl C OTPAHHYCHHBIMH BO3MOXHOCTSIMU
310poBbs (yi1. A.Anuesa 1, 6nosioruueckuit kopmyc, 1 atax, Hayunas oubnuorexa JAI'MY).

11.3. O6pa3oBaHue 00y4alOMMXCsl ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbSI MOXKET

OBITh OpraHM30BaHO KaK COBMECTHO C APYTrUMHU O6yT-IaIOHH/IMI/IC$I, TaK U B OTACJIBHBIX I'PYyIIIax.

11.4. IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUSA  CaAMOCTOSITENbHOM

00yuyaIuxcsi Mo JUCIMILINHE.

padoThI

Y4eOHO-METOMYECKUE MATePUATIBI JJII CAMOCTOSITEIbHON paboThl 00yUaIOIUXCSl U3 Yncia
HWHBAJIMJIOB W JIUI[ C OI'PAaHUYCHHBIMHU BO3MOXHOCTSAMU 3O0POBbA IMPEAOCTABIAIOTCA B (1)0pMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 310POBbsl ¥ BOCHPUATUS HHPOPMAIUH:

Karteropuu ctyneHTon Dopmbl

HapyILIEHUEM CIIyXa - B neyaTHo dopme;
B (hopMe AJIEKTPOHHOTO JOKYMEHTA;

C HapylieHneM 3peHust B II€4aTHOM popme yBeIHYEHHBIM HIpUPTOM;
B (hopMe AJIEKTPOHHOTO JOKYMEHTA;

B (hopme aynmodaiina;

C HapymeHreM ONOPHO-IBUTATEILHOTO - meyaTtHo opme;

amnmapara - B hOpMe IEKTPOHHOTO IOKYMEHTA;

JlaHHBIN TIEpeYeHbh MOXKET OBITh KOHKPETH3WPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaronuxcs.
11.5. ®oHa OUEHOYHBIX CPeICTB Ui TMPOBeJeHHsI TPOMEXKYTOYHOM aTTecTaAlNH

00yYaIUXCcsl M0 TUCIHIIINHE,

11.5.1.  Tlepeuenb GOHIOB OIEHOYHBIX CPEACTB, COOTHECEHHBIX C IUIAHUPYCMBIMH
pe3ylibTaTaMi OCBOEHUSI 00pa30BaTENbHONM MPOrPAMMBI.

[[J'Iﬂ CTYACHTOB C OI'PaHUYCHHBIMU BO3MOKHOCTAMHU 300POBbA

KaTeropHH CTYACHTOB

Bupl o11€eHOUHBIX CPEACTB

@DopMbI KOHTPOJIS U OLIEHKH
pe3ynbTaTOB 00yYEHHUSI

C HapyYIICHHUEM ClIyXa TCCT MMPpEUMYHICCTBCHHO
IMNMCbMCHHAs ITPOBCPKaA
C HapyYIICHUEM 3pCHUA CO6€C€,Z[OBaHI/Ie MNPpEUMYHICCTBCHHO YCTHAA

poBepKa (MHIMBUAYAIBHO)

C HapylieHneM ONopHO-
JIBUTATEIBHOTO arnmapara

peHICHUC NUCTAHIIMOHHBIX
TECTOB, KOHTPOJILHbBIC
BOITPOCHI

OpraHu3aIus KOHTPOJIS B
OUOC JII'MY, nucbMeHHas
poBepKa

O6yan0H_[I/IMC$I C, OTHOCAINUMCA K KaTCropunu HWHBAJIMIAOB U JIKAIL, C OI'PAHUYCHHBIMU
BO3MOKHOCTAMU 3J0POBBS YBCIUYNBACTCA BPEM HA NMMOATOTOBKY OTBCTOB K 3aqéTy, pa3pemacTeca
MOATOTOBKA K 3a4€Ty C HUCIOJB30BAHUCM NTUCTAHIHOHHBIX O6pa3OBaTCJ'ILHLIX TEXHOJIOTUH.

11.5.2. MeToanuyeckue MaTepuaJbl, onpene/sionye npouelypbl OeHMBAHUS 3HAHUI,
YMEHH i, HABBIKOB H (MJIM) ONBITA AeSATEJIbHOCTH, XapaKTepU3yIue 3Tanbl (POpMHUPOBAHHUS
KOMITeTEHIIHIA.
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[Ipu mpoBeneHUM MPOLENYpPHl OLIEHHUBAHHUS PE3YJIbTATOB OOYYEHHUS HHBAJIUIOB U JIUI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 30POBBSI IMPEIYyCMATPUBACTCS HCIOJIB30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAWBUAYATbHBIMU 0COOCHHOCTSIMH.

[Ipouenypa omeHUMBAaHUS pPE3yJIbTaTOB OOYYEHUs MHBAJIUIOB W JIMI C OrPaHUYECHHBIMHU
BO3MO>KHOCTSIMH 3JIOPOBBSI TIO AMCUUIUIMHE IMPEIyCMaTpUBAECT MpPEJOCTaBIeHHEe WH(POpPMAIUU B
¢dopmax, aTanTUPOBAHHBIX K OTPAHUMYCHHUSM HX 30POBbS U BOCHPHUSATHS WH(OPMAIIHN:

JUist U1 ¢ HApyIISHUSIMUA 3PSHHS:

- B [I€4aTHOU (hopMe YBETHMUECHHBIM HIPHPTOM;

- B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

- B hopme aynmodaiina.

JInst man ¢ HapylmeHUsIMM CITyXa:
- B Ie4aTHou popme;
- B (hopMme 2IeKTPOHHOTO IOKYMEHTA.

JLnst in ¢ HapylmeHussMM OTIOPHO-/IBUTaTEIbHOTO anmapara:

- B IeyaTHou popme;

- B hopMe 2IeKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

HaHHBIﬁ MEPCUYCHb MOXKET OBITH KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI'CHTA
00yJaronuxcs.

[Tpu mpoBeaeHNY MPOLIEAYPHI OIICHUBAHUS PE3YJIHTATOB OOYUEHUSI HHBAJIHMIOB U JIUIL C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 370POBBS IO AUCITUILTHHE (MO IyJTI0) 00eCreunBaeTCst
BBITIOJTHEHHUE CIICTYIONINX JTOTIOJHUTEIBHBIX TPEOOBaHHIA B 3aBUCUMOCTH OT WHAUBUIYATbHBIX
0COOEHHOCTEH 00yJarOIMUXCI:

1. MHCTPYKIUS TO TOPSIKY TPOBEACHUS IMPOIEIyphl OICHUBAHHS MPEIOCTABISCTCS B
noctynHoit  ¢opme (ycTHO, B TNHChbMEHHOW (opme, YCTHO ¢ HCMOJb30BAHUEM  YCIIYT
CYpIOTIEPEBOTUNKA);

2. noctymHas popma MpeIoCTaBICHUS 3aIaHUi OLIEHOYHBIX CPEJICTB (B IMEYaTHOU Gopme, B
nevyaTHoW (opMe yBEITHMYEHHBIM IIPUPTOM, B (opMe 3JICKTPOHHOTO JOKYMEHTA, 3aJIaHus
3aYMTHIBAIOTCS ACCUCTEHTOM, 3aJIaHHsI PEIOCTABIISIOTCS C HCIIOJIb30BAaHUEM CYPIIOTIEPEBOIA);

3. noctymnHas (opMa MpeIOCTaBICHUS OTBETOB Ha 3a/iaHus (MMCbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMITBIOTEPE, C UCIIOIB30BAHUEM YCIYT aCCUCTEHTA, YCTHO).

HpI/I H606XOI[I/IMOCTI/I JIIA 06yqa}01111/1xc;1 C OI'paHUYCHHBIMH BO3MOXXHOCTSIMH 3J0POBbA H
HHBAJIMJOB TIIpouecaypa OLCHHUBAHUA PE3YJIIbTATOB O6y‘ICHI/I$I 10 JUCHUIIIIMHEC (MO,I[y.]'II-O) MOXKCET
IIPpOBOAUTHLCA B HCCKOJIBKO 3TAaIIOB.

HpOBeI[eHI/Ie npoucaypsl OLCHHUBAHUA PE3YJIbTATOB O6yLICHI/I$I HHBAJIMJOB MW JIMI[ C
OTPpaHUYCHHBIMHU BO3MOXXHOCTAMU 30POBbA HOIYCKACTCA C HCIIOJIB30BAHHUEM JUCTAHIIMOHHBIX
O6paSOBaTCJ'II>HbIX TEXHOJIOTUH.

11.6. IlepeyeHb OCHOBHON H JONOJHUTEIbHON y4eOHOM JIMTEPaTYypPbl, HEOOX0AMMOM A5
OCBOCHHS THCHUIIHHBI.

Jl7is ocBOEHMSI TUCHUIUIMHBI MHBAIWIAMH M JUIIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0POBbSI TMPEAOCTABJISIOTCSI OCHOBHAs M JIOMIOJMHHUTENbHAsh y4yeOHas JuUTepaTypa B BHJE
ANIEKTPOHHOTO JOKyMeHTa B (oH/e OMOIMOTEKH U / WK B AJNEKTPOHHO-OMOIMOTEUHBIX CHCTEMaX.
A TakKe MPEeIOCTaBISIOTCS OECIIaTHO CleNHUaTbHble YUYeOHHKH W ydeOHble MmocoOus, WHas
yueOHasi JuTepaTypa M CHEIHAlbHbIE TEXHUYECKHE CpelCcTBa OOy4YeHHs] KOJUIGKTHBHOTO U
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HHAUBUAYAJIBbHOT'O IIOJIb30BaHUs, a TaKXCE yCiyru CypAoncpeBOJYUKOB u
TU(IIOCYPIOTIEPEBOTUNKOB.

11.7. MeToauuyecKkue YKazaHus Jid Oﬁy‘[alOlIII/IXCﬂ 0 OCBOCHHUIO JTUCHUIIJIHNHBI

B ocBoeHuM IUCHUIIMHBI MHBAIUAAMU W JIMLIAMH C OTPAaHUYEHHBIMM BO3MOYKHOCTSIMU
310pOBbsl 0O0JIbIIOE 3HAUYEHHWE MMEET MHAMBHIyalbHas padorta. Ilon uHamBuayanbHOW paboTOi
nojapasyMmeBaercs JiB€ (OpMbl B3aUMOJAECUCTBMSI C MpEIOJaBareieM: HUHAUBUAYyaJIbHas ydeOHas
paboTa (KOHCY/IbTAIUK), T.€. JIONOJHUTEIFHOE pa3bsiCHEHNE y4eOHOrO MaTepuaia U YriayOJeHHOe
U3y4Y€HHE Marepuaja ¢ TeMU OOy4yalolnMMHCsS, KOTOpble B 3TOM 3aUHTEPECOBAaHbl, U
UHIUBUAyallbHas BOCHUTaTenbHas pabora. WHAMBUAYyallbHbIE KOHCYJABTAllMM 10 MPEIAMETY
SIBJISIFOTCSI BAKHBIM (DaKTOPOM, CIIOCOOCTBYIOIIUM MHAMBHIyaTH3alui 00y4eHHs U YCTAaHOBIIEHUIO
BOCIIUTATENIbHOTO KOHTaKTa MEXKJAy TMpenojaBareileM M OOydalolMMCs HWHBAJIMIOM WU
00yyaroUMMCs C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSL.

11.8. Onucanume MarepualibHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOHN [JIAA OCYLIECTBJICHHS
00pa30BaTeIbHOIO NPoOLECcca 10 JMCHUIIMHE

OcBoeHue AUCHUIUIMHBI HWHBaJIWJaMHM HW JIMIAMH C OTPAHUYCHHBIMHU BO3MOKXHOCTSIMU
300POBbA OCYHICCTBIIACTCA C HCIOJIB30BAHUCM CPCIACTB O6y‘-IeHI/I$I O6HICFO n CICHHUAJIBHOTO
Ha3Ha4YCHMUA:

- JIGKIIMOHHAS ayJIUTOPHUS - MYJIbTUMEANIHOE 000pyIOBaHIE, MOOWIIBHBIA pagnoKiacc (s
CTYICHTOB C HApYIICHUSIMHU CIIyXa); MCTOYHUKU TUTAHUS Il WHAWBHIYAIBHBIX TEXHHUYECKUX
CpE/CTB;

- y4deOHas aymuTOpHsl ISl TPAKTHUYECKUX 3aHATHH (CEMHHApOB) MYJIbTHMEIHIHOEC
00opynoBaHue, MOOMIIBHBIN pauoKIIace (U1 CTYACHTOB C HAPYIICHUSIMU CITyXa);

- ydeOHasi ayquTOpusi Ui CaMOCTOSITENIbHON paboThl - CTaHAapTHBIE padoune MecTa ¢
MepPCOHAIBHBIMU KOMITbIOTEpAaMU; pabouee MECTO ¢ MEPCOHAIBHBIM KOMITBIOTEPOM, C MPOrpaMMOit
9KPAHHOTO JOCTyMa, MPOrpaMMOM HKPAHHOIO YBEIWYEHUS W OpaillieBCKUM JUCIUIeeM s
CTYICHTOB C HapyILIEHUEM 3PEHHUSL.

B kaxmoit ayaJuTopun, TrAC 06yqa}0Tc;1 HHBAJIMJAbl W JIMIla C OI'PaHUYCHHBIMHU
BO3MOXHOCTAMHA 310POBbA, AOJDKHO OBITH npeaAyCMOTPCHO COOTBETCTBYIOIICC KOJHNYECTBO MECT
JJIA o6yqaloumxc;1 C y‘IéTOM OFpaHI/I‘leHI/Iﬁ HX 3I0pOBb4I.

XI1. JUCT UBMEHEHUA
PII akTyaiu3upoBaHa Ha 3aceJlaHHHU Kadeapbl

IlepeyeHb 1ONOJTHEHUH U Tlata Homep Moanucs
U3MEeHEeHUI, BHECEHHBIX B Pa00uy10 npoToKoa 32BEIYIONIEr0
NPOrpamMmy M CUMILINHBI 3acenanus Kkadexpoii
Kadenpnl
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B pabGouyro mnporpamMmy BHOCSTCS
CIIEIYIOLIHE U3MCHEHUSI

| ;
2 U T.J
WK JenaeTcs OTMETKa 0
HerenecooOpa3HoCcTr BHECCHUS

KaKUX-IM00 W3MEHEHUI HA JAaHHBIN
y4eOHBIN roJt
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