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Pafouas nporpamMma AHCIHILIHHE! pmgaﬁorana B cootseTcTBHH ¢ PI'OC 3++ BO no nanpas-
JIEHHIO TOATOTOBKH (crrenuansiocti) 31.05.01 Jlewebnoe neno BCHB BRICIIEro 0Opazona-
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1. 3aneyromuii xadenpoit Guodusmxu,
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1.OEJb U 3AJAYU OCBOEHUSA TUCHUIIJINHBI
JucuuminHa « XuMUsDy OTHOCHTCS K 00s13aTeNIbHOM YacTH y4eOHOTO I1aHa 00pa3oBaTeIbHON
nporpaMmsl o cnenuanbHoct 31.05.01 JleueOnoe nesio

Llesib 0CBOSHMSI TUCIUIUIMHBI «XUMUSD» — (OPMHUPOBAHUE CITIOCOOHOCTH OLIEHUBATD
MOp(hoPYHKIIMOHANBHBIE, (PU3UOJIOTHUECKUE COCTOSIHUS U ITATOJIOTMUECKUE MPOLIECCHI B
OpraHu3Me YeJoBeKa sl pelieHus Npo(eCcCHOHANTBHBIX 33/1aY .

3agauu QUCIMIUIMHBL: — chopMHUpoBaTH OA3UCHBIC 3HAHUS O (U3NKO-XUMHUYECKOH CYIITHOCTH,
MEXaHH3MaX U 3aKOHOMEPHOCTSIX IPOIECCOB, TPOUCXOAIINX B )KUBOM OpPTaHU3Me, 00 OCHOBaX
COBPEMEHHBIX XUMHUYECKUX U (PU3UKO-XUMHUIECCKIX METOJIOB, IPUMEHIEMBIX B MEIUITHHCKOM

HayKe U IIPaKTHKE.

Il. IJTAHUPYEMBIE PE3YJIBTATHBI OBYUYEHUSA 11O JUCHUIIJINHE

KO}I U HAMMECHOBaAHUEC KOMIICTCHIIUHN KO}] U HAUMCHOBAHMUEC I/IHI[I/[KaTOI)a
(n1M ee yacTy) AOCTHIKEHHMSI KOMIIETEeHIMH
OIIK-5 Crocoben onenuBath | U/-lonk-s Criocoben onienuBaTh Mopgo-

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

N-20nk-5 CriocoOcH olleHHBATh
MOpGhohYHKITHOHATBHBIE TPOTIECCHI TPH
npodecCHOHABHBIX 337184 . MMAaTOJOTHYECKUX COCTOSTHUSX .

COCTOSAHHUA M IAaTOJIOTHUYCCKUEC IIPOLCCCHI B
OpraHusme YCJIO0BCKa JUUIA PEIICHUA

B pesynbraTe 0CBOCHHS AUCHUIUIMHBI CTYACHT JOJDKEH

3HaTh:

- (pM3MKO-XMMHUYECKHE aCTIEKThl BAKHEUIINX OMOXMMHUYECKUX MPOLIECCOB M PA3TMYHBIX BHJIOB
roMeocTasa B OpraHu3Me: TEOPETHYECKUE OCHOBBI OMOIHEPTeTHKH, (PAaKTOPHI, BIHSIONINE HA
CMeEIIIeHUE PAaBHOBECHS OMOXUMHYECKUX MPOIIECCOB;

- OCHOBBI XMMUU OMOTEHHBIX JIEMEHTOB, UX POJIb B KHU3HEACATECILHOCTH OPraHnu3Ma,

- CyTh METAJUIOJIUTaHIHOTO OalaHca B OpraHu3Me M MPUYHMHBI €T0 HApYIICHHS,
-(pM3UKO-XMMUYECKIE OCHOBHI TOBEPXHOCTHBIX SBJICHUH, AUCTIEPCHBIX CUCTEM,
BBICOKOMOJICKYJISIPHBIX COCIMHEHHH, X CYIIHOCTh, POJIb B OOMEHE BEIIECTB, Oa3HUCHBIC
NPUHIIMITB UX UCIOJIb30BaHUS B MEULITHE;

-XHMUYECKYI0 IPUPOY, CTpPOSHHE M (DYHKIIMH OMOJIOTHYECKH BaKHBIX OPTaHMUECKUX
COeIMHEHNH (HYKJIEMHOBBIX KHCIIOT, IPUPOTHBIX OSIIKOB, YIIICBOIOB, )KUPOB,
BOJIOPACTBOPHMBIX U )KHPOPACTBOPUMBIX BUTAMHHOB, TOPMOHOB U JIp.) B 00ecrie4eHNH
HOPMAaJIBHOTO (DYHKIIMOHMPOBAHMS 3/I0POBOTO OpraHu3Ma 4elloBeKa, B (POPMUPOBAHUU
OCHOBHBIX (PU3MOJIOTHUECKUX MTOKa3aTesel, ClIoCOOCTBYIOIUX COXPAHEHHIO U YKPEIUICHUIO
3JI0pOBbsI, TpodHIaKTHKE 3a00s1eBanui 1 BUpycHbIX nH(ekuuit: OPBU, rpunna, COVID - 19.
Ymers:

-MHTEPIPETUPOBATH JaHHbIE OCHOBHBIX (PU3UKO-XUMUYECKUX, MATEMAaTHYECKUX U
€CTECTBEHHOHAYYHBIX METOI0B HCCIIeI0BaHNS IPU PEIIEHNUH NPO(ecCHOHAIBHBIX 3a/1a4 ;

- IPOrHO3UPOBATh HAIIPABJICHUE, TTOJIHOTY U PE3YJIbTAaThl XUMUYECKUX U (PU3UKO-XUMHUUECKUX
MIPOILIECCOB, OIMPASICh HA TEOPETUUECKUE TOJI0KEHUS XUMHUH, PE3YJIbTaThl BEIYUCICHUNA U
HaOJIIOICHUI;

- OOBSACHATH MPUYMHBI U TIOCTIEJICTBHUS N3MEHEHHI HAIIPaBJIEHUS, TOJHOTHI U Pe3yJIbTaTOB
XUMUYECKUX U (PU3UKO-XUMHUUECKUX MPOIECCOB, MPOTEKAIOIINX B OPraHU3Me YeJI0BEKa;
- IPOU3BOANUTH (PU3UKO-XMMHUYECKHE U3MEPEHUS, XapaKTepU3YIOIUe T€ WM UHbIE CBOICTBA




pacTBOpOB, CMeCel U JIEKAPCTBEHHBIX IIPENApaTOB;

-KJIaCCH(HUIUPOBATH XUMHUECKUE COCTMHEHUS, OCHOBBIBASICh HA UX CTPYKTYPHBIX (hopMyax;
MIPOTHO3UPOBATH MOBEIECHUE U (PYHKIIMH OPraHMYECKHUX BEIIECTB B )KUBOM OpraHH3Me Ha
OCHOBE UX KJIaCCU()MKAIMOHHOM MPUHAIIICKHOCTHU (CTPOSHHS U HATTMUUS (PYHKIIMOHATBHBIX
rpynn); -aHAJIM3UPOBATh JEMCTBUE HEKOTOPBIX JIEKAPCTBEHHBIX CPEACTB HA OCHOBE
KJIacCU()MKAITMOHHOM MPUHAIICKHOCTH €Tr0 (DYHKIIMOHAILHOM TPYIIIBI U CTPOCHHS,

- IPOU3BOANUTH HAOIOICHHS 32 MTPOTEKAHUEM XUMHUYECKUX PEaKLUi U JIeNlaTh 000CHOBaHHBIE
BBIBOJIBI;

- IPOTHO3UPOBATh POTEKAHUE PEAKLUN PA3IMUHBIX ,YUYUTHIBAs X KOHKYPUPYIOLIUHN XapaKTep;
- Hay4YHO 00OCHOBBIBATH MOJIy4YCHHBIE PE3YIbTATHI,

- peliaTh TUIIOBBIE IPAKTUYECKUE 3a]]a4l U OBJIAZIETh TEOPETUUECKUM MUHUMYMOM Ha 0oJiee
abCTpaKTHOM YPOBHE;

- IPEACTaBIIATh PE3YNbTATHI SKCIIEPUMEHTOB M HAa0JII0/IEHUH B BUE rpaQUKOB U TaOJIHILL;

- IPOBOJUTH CTATUCTHYECKYIO 00paOOTKY MOJTYYEHHBIX PE3YyIhbTaTOB.

Baaners:

-TEPMHUHOJIOTHEN;

-TEXHUKOU MPOBEJICHUS KAaUeCTBEHHBIX PEAKIINN HA HEKOTOPhIE OMOJOTUYECKHA BaXKHBIC
COCTMHECHUS U JICKAPCTBEHHBIE CPEJICTBA;

-TIPEJICTABJICHUSIMU 00 OCHOBHBIX XUMHUECKHUX U (PU3UKO-XUMUUECKUX METO/IaX MCCIICIOBAHMS
Y TEXHOJIOTHSIX, UCTIOJIH3yEMbIX B MEIMIIMHE; HABBIKAMU aHAJIM3a U pacyeTa mapaMeTpoB
BOKHEUININX XUMHUECKUX U (PU3UKO-XUMHUUECKHUX MTPOIIECCOB;

- 0a3UCHBIMHU HaBBIKAMH MOJTYYCHHS U 00PaOOTKHU TaHHBIX XUMHUECKOTO IKCIIEPUMEHTA, UX
HCMOJIb30BAHMS B MEAUIIMHCKON MPAKTHKE; paCY€TOB COCTABA U NMPUTOTOBJICHUS PACTBOPOB.

I1l. MECTO YYEBHOM JUCIIATIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBbI

VYyeOHast mucuuIUInHa «XUMHUS» BXOJUT B 0a30BYIO0 4acTh pabodvero y4eOHOro IiaHa
noaroToBku o cueruaibHocTy 31.05.01 JleueOnoe nemo ¢ nuanexkcom 51.0.13.

B cootBeTcTBHM ¢ NEHCTBYIONINUM y4EOHBIM IJIAHOM  JaHHAs TUCIUIUIMHA U3Y4aeTcsl BO
BTOPOM CEMECTpE .

Marepuan AWCIUIUIMHBI OMHUPACTCS Ha MPUOOpPETEHHBIE paHee 3HAHWSA MO OHMOJIOTHH,
MatemaTuke, ¢usuke .JlucnumnnmHa «XuUMuUA» SBISETCS OCHOBOIOJArarolled A U3ydeHus
CIIEIYIOIIUX JUCHUIUIMH: OWOJOrMYecKas XUMHS , HOpMallbHas M MaTo(U3HOJIOTHS,
(hapMakoIorus, TOKCUKOJIOTHYECKast XUMUSl, TUTUEHA, BHYTPEHHHE 00JIe3HH U (PU3HOTEpaIusl.

OcBoeHne KOMIIETEHIIMI B TMpoOLlecCe€ M3Y4YEHHsS JAUCHUIUIMHBI  CIIOCOOCTBYET
(GbopMHUpOBaHHIO 3HAHUIM, YMEHHIl M HaBBIKOB, MO3BOJIAIOIIUX OCYIIECTBIATH d(PPEKTUBHYIO
paboTy MO peanu3alUu CIEAYIONIMX BHUIOB 3a7ady Mpo(ecCHOHANBHOW NesSTeNbHOCTH:
TepaneBTUYECKasi 1 HayYHO-UCCIIEI0BATENbCKAsl.




IV. OFBEM JMCHUTIJIMHBI ¥ BUALI YYUEBHOM

OO0mast TpyI0eMKOCTh IUCIUTUINHBI COCTABIISACT 33a4CTHBIX CMHUIIBL.

Buabl padoTsi
KonnuecTBo yacoB B cemecTpe
KonrakTHas padota (Bcero), B TOM UuCIe: 48
AynutopHas paboTa 48
Jlexuuu (JI) 14
[Ipaxtnueckue 3anstus (I113) 34
CamocrositensHas paborta ooydaromerocs (CPO) 24
Bun npomexyrodHoil arrectanyuun 3auer
HUTOI'O: OO6mas | a.9. 72
TPYAOEMKOCTb 3.€. 2

V. COIEP)KAHUE YYEBHOM TUCHUIIINHBI

5.1. Pa3enbl AUCHMILUINHBI U KOMIIETEHIMH, KOTOPbIe GOpMHUPYIOTCSH NP UX

HU3Y4YCHUHIOI0
Ne | Kontposaupyembie HaumenoBanue
n/n KOMIIeTCHIIM U pasaeJia JUCHUILIMHBI Coaep:xanue pa3jena
1 2 3 4
1. |OIIK-5 Oo0mas xumus. XuMusi OHOT€eHHBIX 3J1eMEHTOB
buonornuecku [TonsiTHe 0 OMOTEHHOCTH XUMHYECKHX
N-lonks AKTHUBHBIEC 3JIEMEHTOB. Makpo- W MHKPOIIEMEHTHI.
N-20mnxs HU3KOMOJIEKYJISIPHBIE buocdepa. Kpyrosopot OMOTEHHBIX
HEOPraHUYeCKHe aneMeHToB. KymmynupoBaHue OHOTEHHBIX
BelecTBa (CTpOeHHeE, 3JIEMEHTOB YKUBBIMU CUCTEMaMH.

CBOWCTBA, yUacTHE B
(GyHKIIMOHUPOBAHUE
JKUBBIX CHCTEM).

Krnaccudukarust ~ 3I€MEHTOB MO HX
(GYHKIIMOHAJIBHOW pONM B OpraHu3Me.
DKOJIOTHYECKHUE ACIEKTHI XUMUU
OMOTEHHBIX DJIEMEHTOB.

Xumus 3jiemenToB d -6,10ka
DJIeKTPOHHBIE  CTPYKTYpBl ~ aTOMOB U
KaTHOHOB. Haunbonee BaXHble OHOIE€HHBIE
snemenThl 0 -6i0Ka - OMOMETAUIBI: XPOM-
Meb, MOIHUOIEH. OKHCIIUTEIBHO-
BOCCTAHOBUTEIbHBIE CBOICTBA:




3aKOHOMEPHOCTH YCTOMYMBOCTH CTEIECHEHN
OKHUCJIEHMUS], JUCIPONOPLUOHUPOBAHHE
IIPOMEXYTOUHBIX  CTENEHEH  OKHUCIICHUS.
YCTONYMBOCTE B YCIOBHUAX OPraHM3Ma
CTENEHU OKHCJICHHUS. KommuiekcHsle
coenunenus: d-anementoB. Knaccudukanus
KOMIUIEKCOB 1O  3apaly U  IpUPOJe
muraijgoB.  KoopaumHanumoHHas — Teopus
Bepnepa. HowmeHnkinarypa KOMIUIEKCHBIX
coennHeHu. OCHOBBI

JIATaH000MEHHBIX paBHOBECHIA i
nponeccoB. MoHHBIE paBHOBECHUS B
pacTBOpax  KOMIUIEKCHBIX  COEIMHEHHIA.
KoncranTer HECTOMKOCTH. Ponb
KOMILIEKCHBIX COCIMHEHUI B
JKU3HEJEITCILHOCTH opraHusma. Hx

MPUMECHECHHE B TEPAITUHU, SKOJIOTHH.
KpaTkast cpaBHUTEIbHAS XapaKTEPUCTHKA U
MEINKO-OHOJIOTHYECKOE 3HAYEHUE
COEIMHEHUN Kelesa, MOJINOIEeHA ,
BoJbppamMa, KoOaibTa, HUKENS, MEIH,
cepebpa, IMMHKA, PTYTH. OKOJOTHYECKHE
aCIEKTHEl TOKCHUYECKOI'0 JEUCTBUA COJIeH
pTytH, Kaamusa.  MexaHU3M  3amycka
nepokcuaHoro okucieHus. OOpazoBaHue
CYIMEPOKCHUIHBIX HOH-PAKATIOB

OIIK-5 OneMeHThl xXuMuieckoil | TeopeTrudyeckue 0CHOBbI TEPMOAMHAMUKH
N-lonks TEPMOIMHAMUKH, U OMOdHEPreTUKH
NJ1-20rmk-5 TEPMOJIMHAMUKH [ToHsiTHE TEPMOJUHAMUYECKOU CUCTEMBI.
pacTBOPOB U IlepBoe Ha4yasI0 TEPMOIMHAMUKH.
XUMHUUYECKOM KMHETUKHU. | DHTanbnus. 3akoH ['ecca. [Ipumenenue
NIEPBOT0 HayaJla TEPMOJIUHAMUKHU K
ouocucremam. DHTponus. DHeprus ['ud0ca.
[Iporuo3upoBaHue HaNpaBIECHUS
CaMOITPOM3BOJIBHO MPOTEKAOIINUX
npoueccoB [[puHIMNI 3HEPreTHUecKoro
CONIPSKECHMUS.
Onk-5 OCHOBHbIE TUIIBI Yuyenue 0 pacTBopax
NJ1-1omk-s XUMHYECKHX Ponb BOJBI B JKM3HEACSITEIbHOCTH.
N-2omxk-s paBHOBECHUM U Komnmurarusuele  CBOIICTBA  pacTBOPOB.

IPOLIECCOB B
(yHKIMOHUPOBAHUU
JKUBBIX CUCTEM.

3akoH Payma. Ocmoc uM ocMOTHYECKOE
nasnenue: 3akoH Baurt-I'odda. Ilonstue o
n3zoocmun. Posib ocMoca B OMOJOTMYECKHX
cucreMax. [lmazmonus, remonus.

IIporonuTnyeckue paBHOBecHs "
MPOLecChl

[Iporonutuueckass  Teopust  KUCIOT |
OCHOBAHUI. Juccomuanus BOJBI.

OO6pa3oBaHMe BOJOPOJHBIX CBs3ell Kak




(akTOp caMOOpPraHM3aLUU JKUBBIX CHUCTEM.
pH-Bomopoaublii mokazatens. bydepubie
pactBopel U OydepHbie cuctembl. Teopus
KHCJIIOTHO-OCHOBHOTO ~ paBHOBECHSl  Kak
OCHOBA JUIS YCBOCHHS 3aKOHOMEPHOCTEH
(GYHKIIMOHUPOBAHUS MPOTOTUTUIECKUX
Oy(epHBIX CUCTEM KPOBH, TUM(DBI U Ipyrux
OMOJIOTUYECKUX JKUJIKOCTEH.

IeTeporenHble paBHOBecHsI M TPOLECCHI
B OpraHusme

VYcmoBusi 00pa3oBaHMsT M PAacTBOPEHUS
ocankoB. KoHCTaHTa pacTBOPUMOCTH H
pacTBOpUMOCTG. SIBIeHNE H30MOphU3Ma

OIIK-5 dusndeckass XUMUS du3uyeckasi XUMHSA TOBEPXHOCTHBIX
NA-1lonks IIOBEPXHOCTHBIX SIBJICHUI M CBOMCTBA AUCIEPCHBIX CHCTEM
N-20mxs SIBJICHUH B [ToBepxHocTHAs SHEPTUA I'u60ca.
(YHKIIMOHMPOBAHUH Ancopbuus. YpaBHeHue I'u66ca.
JKUBBIX CHCTEM. [ToBepXHOCTHO-aKTUBHBIE M TTOBEPXHOCTHO
HEaKTHBHBIE BEIIECTBA. OpueHTarus
MOJIEKYJI B TIOBEPXHOCTHOM CJO€ U
CTPYKTypa OrnomemMOpaH. Crpoenue
MUIIEIUTBL.
Ancopouust
ANCOpOLIMOHHBIE PAaBHOBECHS U IPOLECCHI
Ha HEMOJBM)XHBIX U MOJBWKHBIX TPaHHIIAX
pasmena da3. YpaBHenuwe JI3HrMIopa.
SIBnenuss agcoOmmm B OWMOJIOTMM |
MEIUIINHE.
Omnk-5 ®dusnueckas XUMU JAucnepcHble cUCTEMBI
N-1lonxks JMICTIEPCHBIX CHCTEM B Knaccudukanuss  AUCIEPCHBIX  CHUCTEM.
NI-20nk-s (hyHKIIMOHUPOBAHUU Munemioo6pa3oBanue B pactBopax [1AB.
YKUBBIX CUCTEM. [Tonyuenue, CBOMiCTBA M OYHCTKA
KOJUIOUIHBIX PacTBOpOB. [TpuHIHITBI
YCTOWYMBOCTU  KOJUIOUJHBIX  PacTBOPOB.
SIBIeHMSI KOATYIISIIINH.
OIIK-5 Buoopranuyeckast Creuunduyeckas peakiimoHHasi CIOCOOHOCTh
N/1-1omk-s xumus. [lom- u M0JIM () YHKITMOHATIBHBIX "
N-20mnxk-s rerepodyHKIHOHAIbHBIE | T€TePOPYHKIINOHAIBHBIX OpraHUYeCKUX
OpraHUYeCcKHe COEMHEHUH.
COEIMHEHMS,
y4acTBYIOIIHE B
npoueccax
KU3HEACSITEIIbHOCTH.




7. | Onk-5 BuomnonumMeps! u ux Buonoruvecku BaKHbIC TETEPOIMKITHISCKIE
NI-1lonk-s CTPYKTYPHBIC COEMHEHHS. 0- AMUHOKHUCIIOTHI, IENTH/BI,
N/I-20mk- KOMIIOHEHTHI.

A-2omcs Oenku. YriaeBojibl (MOHO-, IU- U
noyimcaxapuibl). HyKIIenHOBBIE KHCIIOTHI,
HYKJICOTHIHBIE KO(EPMEHTHI.
5.2. Pa3ienbl TUCHUILUINHBI H TPYI0€MKOCTH 10 BUAAM y4eOHOI padoThl
Ne paznena HanmeHoBaHue pasgena Buabl yue6Hoii paboThl, yac.
ANCLUNINHBI
Bceero
AynutopHas | BHeaynutopHas | Beero
JI 113 CPO
1.1 Oo0mas xumus. buonornuecku
AKTUBHBIC HU3KOMOJICKY/ISIPHBIC
HEOpPraHWMYECKHE BEIECTBA 5 5 5 10
(cTpoeHue, CBOMCTBA, y4acTHE B
(YHKIITMOHHPOBAHUE KUBBIX
CUCTEM).
1.2 DIIeMEHThl XUMUYECKOU 8
TEPMOJIUHAMUKH, TEPMOAUHAMUKHU 2 6
PacTBOPOB M XUMHUYECKOW KHHETUKH.
1.3 OCHOBHBIE TUITBI XUMUYECKUX
PaBHOBECHI M ITPOLIECCOB B 6 8 10 o4
(YHKIIMOHUPOBAHHUU KUBBIX CHCTEM.
Ouznyeckass XUMUs
1.4 | NOBEpXHOCTHBIX SIBJICHUH B 2 2 4
(YHKIIMOHUPOBAHHUU KUBBIX CHCTEM.
15 dusznyeckas XMMUs TUCIEPCHBIX
CHCTEM B KIIMOHUPOBAHUU
Pyn P 4 10 14
YKUBBIX CUCTEM.
2.1 | buoopraHn4yeckasi XuMms.
Peakunonnas cnocoOHOCTH
OpPraHUYECKUX COCAMHEHUM. 5
[Tonu - u rerepodyHKIIMOHATIHHBIE 6 12 20
COEIMHEHUS, YUaCTBYIOIINE B
mpoleccax KU3HEAeSI TENbHOCTH
2.2 | buonoauMepsl U UX CTPYKTYPHBIE
KOMIIOHEHTHI. 6 10 12 28
Buja npomMesKyToO4HOM aTTecTaluu 3a4eT
Htoro 3a cemectp: | 16 | 34 | 58 108




5.3. TemaTH4yecKkuii IJIaH JEKIUH

Ne Kom-Bo
pbazzaeiia | HammeHnoBaHue pasjaesia TeMbl JeKIUH 4acoB
B
ceMecT
pe
O6mas xumua. buogorndyecku JI1.  Xumus  OHOTEHHBIX  DJIEMEHTOB. 2
1.1 AKTHMBHBIE HU3KOMOJIEKYIISIPHBIE KowmimiekcHrpie coemuHeHUS,
HEOPraHMYECKHE BEIIECTBA
(cTpoeHue, CBOMCTBA, y4acTHE B
(O YHKIIMOHUPOBAHUE KUBBIX
CUCTEM).
OCHOBHBIE THITBI XUMUYECKUX JI2. PactBopel. KosmuratuBHbele cBOMCTBa 2
1.3 | paBHOBECHII U MPOIIECCOB B pacTBOpOB.
(O YHKIIMOHUPOBAHUU YKUBBIX
CHCTEM. JI3. KucnoTHO-OCHOBHOE€  paBHOBECHE. 2
I'maponus coneit.
JI4. BydepHbie cucTeMBI. 2
2.1 | Opranuyeckasi XuMusl. JIS. buooprannueckas xumus. [lonm - n
PeakunonHnas cnocoOHOCTH rerepoyHKIMOHAIbHbIE OPTraHUYECKUE 2
OPraHWYECKUX COCIUHECHHM. COEIMHEHHUS.
Ilonu - m
reTepoPyHKIIMOHAIbHBIC
COEJIMHEHMS, y4aCTBYIOLINE B
MpOoIECCaX KUZHEAEATSIIBHOCTH
2.3 | buonosmmepsl U uX CTpyKTypHbie | JI6.YTineBoasl. 2
KOMITOHEHTHI.
JI7. o-AmunokucioTsl. Ilentuasl u OenKu. 2
JIS. buomorndecku Ba)KHbBIC 2
reTepOIUKINYECKUE COCIUHCHHUS.
HyxknenHoBbIe KUCTOTBHI.
Hroro: 16
5.4. IlpakTn4yecKkue 3aHATHSA
Ne | Pazmen muCHMILINHEL HanmeHnoBaHue NpakTHYECKUX dopmbl KoauuectBo
n/n 3aHATHMN TEKYIIETro YacoB B
KOHTPOJIS ceMectpe
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O0as xumus.

buonoruuecku [13.1. bruoreHHbie 371IEMEHTHI.
AKTHBHBIE Kommekcubie coenunenus. JI3.1 | C,KpNel,T,P,JI3 2
HU3KOMOJICKYJISIPHBIE KomruiekcHbie coeqMHeHUs U UX
HEOpraHU4YeCcKue CBONCTBA.
BellleCcTBa (CTPOCHHUE,
CBOMCTBA, y4acTHE B
(byHKIMOHUPOBAHNE
YKUBBIX CUCTEM).
1.2 | DnemMeHThl XUMHYECKOM
TEPMOJVMHAMUKH, I13.2Xumudeckas C,P3,KpNe2, T.JI3 2
TEPMOIMHAMUKHU TepMoauHamuka. J13.2
pacTBOPOB U Ornpezenenue TermIoBOTO
XUMHMUYECKON KHHETUKHU. | 3PPeKTa XUMUYECKOHN peakluu.
OCHOBHBIE THIIBI I13.3 PactBopsl. Komumratususie | C,C3,P3,T,P, JI3 2
XUMUYECKUX cBolicTBa pactBopoB. JI3.3 KpNe3
1.3 | paBHOBecHiIT U OcMoc, 0CMOTHYECKOE JJaBIIEHUE.
IIPOLIECCOB B Poct nckyccTBeHHOM KIIETKH
(G YHKIIMOHUPOBAHUH TpayOe.
JKUBBIX CHCTEM.
113.4 KrcnoTHO-OCHOBHOE C,C3,T,P3,P, JI3 2
paBHOBecHE. [ HaApOIN3 COMNEN. KpNe4
JI3.4 KucinoTHO-OCHOBHOE
paBHOBecHe. TUIMMYHBIEC CITydan
TUPOJIA3a COJIEH.
I13.5 BydepHubie cuctemsl. 2
bydepnas emxocts. JI3.5 C, P3, JI3,
CaoiictBa OydepHbix pacTBOpoB. | Kp.Ne5
[13.6 I'ereporennsie npoueccel u | T,C, JI3 , KpNeb 2
paBHoBecus. JI3.6 N3yuenue
YCIIOBHH pacTBOPEHUS U
00pa3oBaHMs OCAIKOB.
1.4 | dusnyeckas XUMHS I13.7 ®dusnueckas XuMus C,TJ3
MMOBEPXHOCTSX SBJICHUH | MIOBEPXHOCTSIX SBJICHHM.
B (pyHKIIMOHUpPOBaHUE AncopOrius. 2
JKHUBBIX CUCTEM JI3.7110BepXHOCTHBIE SIBJICHHUSI.
duznueckas XUMHUs [13.8 JlucniepcHble CUCTEMBI. C,T, JI3 ,KpNe7 2
1.5 | nucniepcHBIX cCUCTEM B Komnounnsie pacTBOpsl.

(GYHKIMOHUPOBAHUU
KHUBBIX CUCTEM.

Y CTOMUNBOCTD KOJUIOUIHBIX
cucrteM. Koarymsanus. JI3.8
[Tosmyuenue u cBoiicTBa
KOJUIOMJIHBIX PaCTBOPOB.
Koarymsiuust xosionaos
NIEKTPOJIUTAMU.
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[13.9 Py0OexHblit KOHTPOJIb

KoaNel

2.1

Buoopranuyeckas
xumus. Peaknmonnas
CIIOCOOHOCTH
OpPraHHYECKUX
COCOUHCHU.

ITomm- n
rerepo(pyHKINOHAILHBIE
COCUHEHMUS,
YYaCTBYIOIIKE B
mporeccax
JKA3HEIEATEILHOCTH.

I13.10 KucnoTHO-0CHOBHBIE
CBOM-CTBA OPraHUYECKUX
COCIMHECHU.

OKCHUKHCTOTH. AMHHOKHCIIOTHI.
JI3.9 Peakimonnasi cCnocoOHOCTh
KapOOHMIbHBIX
COCTMHEHUH(AJIbIETUABI U
ketoHsl). JI3.10 Peakunonnas
CIOCOOHOCTH KapOOHOBBIX
KHCIIOT U UX (PYHKITMOHATBHBIX
MTPOU3BOTHBIX.

OkuclieHre 0JIEUHOBOM KUCTOTHI

pacTBOpPOM MEepMaHTaHaTa KaJusl.

C,T.IIp,P, JI3

I13.11 OKCOKHCIIOTHI.
Amunocrimptel . JI3.11
OTKpBITHE IIABETIEBOM KHUCIOTHI B
BHUJE KATBIIUEBOM COJIH.
OO6pazoBaHuE XEIATHOTO
COEIMHEHUS] BUHHOW KHUCIIOTHI C
rugpokcugom meau(ll).

C.T.IIp,P, JI3

113.12 OMbUIIEMBIE TUIUIEL.

C.T.Ip.P, 113

2.2

BI/IOHOJ'II/IMepI)I Hu ux

CTPYKTYpHBIE
KOMITOHEHTBI.

113.13 a-AmuHokuciaoTel.benku u
nentuasl. J13.12 KauecTBeHHbIE
peaKIK Ha 0.-aMHUHOKHUCIIOTHI.

C.T.Ip,P. 113

113.14 YrneBonpl.

JI3.13 [Ipo6a Tpommepa, peakius
CenuBaHOBa, BOCCTAHOBIICHUE
aMMHUAYHOTO PacTBOpa
TUAPOKCHUAA cepedpa IITF0K0301,
OTCYTCTBHE BOCCTaHABJIHBAIOIICH
CMOCOOHOCTH Y caXxapo3bl.
KauecTtBenHas peakuus Ha
Kpaxmal.

C.T.Ip,P. J13

I13.15 buonornyecku BaxHbIE
FeTEePOLUKINYECKHE COCTUHEHHUS.

C.T.Ip,P. JI3

[13.16 HyknenHoBbIE KUCTOTHI

C.T.IIp,P. JI3
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[13.17 PyGexHbIif KOHTPOJIb.

3auer.

KoaNe2

NUTOI'O:

34

Dopmbl mekyujeco Konmpons ycnesaemocmu (¢ cokpawenuamu): T — mecmuposanue, Ilp —

OYEHKA OCB0€HUA NpAKMU4YeCKux HaeblKoe6, P — nanucanue u 3awiuma peqbepama, C -

cobecedosanue no KOHmMpoabHbiM 8onpocam, Konnokeuym, Kp -kommpoavnas paboma , C3-

cumyayuonusle 3a0aqu, P3- pacuemmnvle 3a0auu, JI3 — nabopamopmnoe 3anamue.

5.6. Y4eOHO-MeToaU4YeCcKOe o0ecnieyeHue VIS CAMOCTOSITeIbHOI padoThl MO AUCHHUILINHE

5.6.1. CamocTrosiTesqibHAs paboTa 00y4yarolerocs no AUCHUNIUHE

Ne | Pa3zpen Buan: CPC Bcero dopma
AUCHMILINHBI 4acoB KOHTPOJIS
Oomas xumusi | PedepaTuBHbie cooOIIeHNS C C

1.1 | Buonornuyecku MOJITOTOBKOW MYJIbTUMEINITHBIX P3
aKTUBHBIC npe3eHTanuii [ToaroroBka k 6 P
HHU3KOMOJICKYJISIPHBIE KOHTPOJIbHOU paboTe , TECTUPOBAHHUIO, T
HEOPraHUYeCKHe nabopaTopHoi padoTe. IIp
BemecTBa  (CTpoeHue, KpNel
CBOICTBa, ydacTue B
(YHKIIMOHUPOBAHHWE
YKUBBIX CHCTEM.

DOneMeHThl XuMHu4eckol | Pacuernbie 3amaun. PedepaTuBHbie P3
TEPMOJUHAMUKH, COOOIIIEHUS C TIOJITOTOBKOM 6 IIp

1.2 | TepMOIUHAMUKH MYJIbTUMEIUINHBIX MPE3CHTAIUH. KpNo2
pacTBOpPOB u | [TogroroBka K KOHTPOJIBHON U C
XMMHYECKON KHHETUKU | JJabopaTopHOil paboTe.

OCHOBHbIE TUIIBI PedepaTtuBHbIe cooO1eHus c P

1.3 | xuMu4ecKkux [IOJATOTOBKOM MYJIbTUMEAUNHBIX 10 T
paBHOBECHUH U TIpe3CeHTalN I IToaroroska K IIp
MPOLIECCOB B TECTHUPOBAHUIO, TA0OpaTOPHOI padoTe. KonNel
(GYHKIIMOHUPOBAHUH Pa6ora c 3IEKTPOHHBIMHU C
YKUBBIX CUCTEM 00pa3oBaTeIbHEIMU pecypcamu,

pa3MEIIEHHbIMU B 3JEKTPOHHOU
uHpopmannoHHoi cucteme IIMYVY.

1.4 | ®usnueckas XumMus PecdepatuBHbie cooO11eHNs IO C
MMOBEPXHOCTHBIX 3a/IaHUIO0 TIPETo1aBaTels ¢ 2 P
SIBJICHU B IOJATOTOBKOW MYJIbTUMEIUINHBIX T
(GyHKIMOHUPOBAHUU npe3eHranuii. Pabora ¢ KpNe3

KHBBIX CUCTCM.

ANEKTPOHHBIMU 00Pa30BATEILHBIMH
pecypcaMiu, pa3MelIeHHbIMU B
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3JIEKTPOHHO-UH(POPMALTUOHHOM
cucteme JII'MY. Iloarororka k
TECTHUPOBAHUIO, TIOJITOTOBKA K
KOJUIOKBHYMY, JIA0OpaTOPHOH padoTe.

1.5 | ®usnyeckas xumus PedeparuBHBIC COOOIICHNUS C KpNed
JICTIEPCHBIX CHCTEM B IOJArOTOBKOM MYJIbTUMEIMMHBIX 10 P
(YHKIIMOHHPOBAHUH TIPC3CHTALIN . . C

[ToaroToBka K KOHTPOJIBLHOMW paboTe, Ip
KUBBIX CHCTEM.
naboparopHoit pabore

2.1 | buoopranuueckas
xumusi. Peakiimonnas [Toxroroska K MMPaKTUICCKUM ITp,P,T,C
CIOCOOHOCTh 3alaHHsM. 12
OpraHUYECKUX [ToaroToBKa K TEKYIIEMY TECTOBOMY
COeIMHEHn KOHTPOJIIO. Brinonnenue
Iomu - u BHEAY/IMTOPHBIX 3aJlaHUI — pedepar.
rerepoyHKIHOHAIbHbBIE
COeIMHEHUS,
y4acTBYIOIINE B
mporeccax
AKHU3HEJESTEIbHOCTH.

Buononumepst 1 nx [ToaroToBka K MpakKTUYECKUM

2.2 | CTpYKTypHBbIE 3a/IaHUSIM. Ip,P,C,KonNe2

KOMITOHEHTBHI. Brinosinenue BHEaAyAUTOPHBIX 10
3a/1aHuil — pedepar.
[ToaroToBka k pyOe:KHOMY KOHTPOJIIO .
[ToaroroBka k 3auery
[ToBTOpEHME U 3aKpeIIeHHE
M3y4eHHOTO MaTepuana (padoTa ¢
JICKIIMOHHBIM MaTepuaioM, yaeOHOM
JUTEPATYpPOi).
Hroro : 58

*dopmoli npomexncymoyHoli ammecmayuu Aeasemca 3a4em. Dopmvl meKkyujeco KOHMpOJis

ycnesaemocmu (C COKde@HMﬂMM).‘ T - mecmuposanue, Hp — OYEHKA 0CB0€HUsL NPAKMUYECKUX

Haevikog , P — nanucanue u s3awuma peghepama, C — cobecedosanue no KOHMPOIbHBIM

gonpocam, Kon-xonnoxeuym, Kp -xommponvnas padoma C3- cumyayuonuwvie 3adauu, P3 -

pacuemuvle 3a0auu, PK- pybeschbiii KOHmpons.
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5.6.2. Tembl pedepaToB 10 CAMOCTOATENbHON padoTe 00yYaAKOIIUXCS:

1 PABJEJ 1.1 (MA-1lonk-5, AA-20mk-5 )
1. Menuko-0uosiorudeckasi pojib 3JIEMEHTOB S-0J10Ka.
2. Menuko-0uonorudeckast poJib 3J€MEHTOB P-0JI0Ka.
3. Menuko-0uosoruyueckast pojib 3jeMeHToB 0-01oKa.
4. Kakne metaiuisl BeIOUpatoT cede suranasi? (O0miee 3HakoMCTBO ¢ KoHuenuei [Tupcona).
5. CTpoeHue u CBOMCTBA KOMILIEKCOB MIEPEHOCYMKOB KHCIIOPO1a
PA3JIEJI 1.2 (MO-1lonk-5s AA-20mk-5)
1. XKuBoil opranusM u TepMOJANHAMUKA.
2. KanopuifHOCTh MHIIEBBIX MTPOIYKTOB, IPUHITUITBEI COCTABIICHHS JUET K PAIlHOHY.
3. DHeprus aKTUBAIUU.
4. TepmoaMHAMUYECKUN aClIEKT XUMHUYECKOTO PaBHOBECHSI.
5.HanpaBieHne NpOTEKaHNUsI XUMUUYECKUX PEAKIUN.

PA3EJ 1.3 (M-1lonk-5, U1-20nk-5)

1.Boga — yHuBEpCabHBINA PACTBOPHUTENIb. AHOMATIHH (PU3HIECKIX CBOWCTB BOJIBI.
2. Meauko-0Onosiornyeckoe 3HaU€HUE 0CMOCa U OCMOTHYECKOTO JJaBJICHHUS.

3. OU3UKO-XUMHUYECKHE OCHOBBI BOJHO-3JIEKTPOHHOTO OajaHca B OpraHU3Me.

4. ATtnno3, ajKanos.

5.R-ocHOBHOE paBHOBECHE U LIETOYHON pe3epB KPOBH.

6. CocTaB ¥ KOHIIEHTpAallM1 KOMIIOHEHTOB (PU3HOJIOTMYECKUX PACTBOPOB.

PA3EJ 1.4 (MA-20nk-5 )

1. ITpumenenue [TAB B xupyprun. Crpoenue [TAB. Mexanusm neicTBus.

2. Ancopbums. Bumer ancopOnoHHOM Tepanuu.

PA3EJ 1.5 (MA-1onk-s, AA-20nk-s )

1. Munemioo6pa3oBanue. SIBjaeHue cono0mIn3auuy B MEAULMHE U hapMalLiH.

2. SIBneHMs KOAryJsiMy, KOJUIOMIHOM 3aILUTh] U ENTU3ALUHU B )KUBOM OPTaHU3ME.
PA3JEJ 2.1 (MA-lonksUA-20nk-s )

1. Ontuyeckast U30MepuUsl OKCUKUCIIOT. PaieMuueckue cmecu.

2. Peakuuy IUKIN3aLNN U JIMMUHUPOBAHUSA OKCUKHUCIIOT.

3. JIByX- ¥ TPEXOCHOBHbIE OKCUKHUCIIOTHI. VX 3HaYeHue B OMOJIOIMH U METULIMHE.
4. CainuuioBas KMCJIOTA U €€ IPOU3BOIHBIE.

5. Hanmnuune a-CH-KUCIIOTHOTO LIEHTPa B OKCOCOEIMHEHUAX KaK MpUunHa oOpa3zoBaHus cBsi3u C-
C B peakuusx in Vivo.

PA3EJ 2.2 (MA-lonk-5, AA-20mnk-5)

1. 'erepononncaxapuasl. I'naaypoHoBas KUCIoTa.

2. I'ereponionucaxapu/ibl. XOHIPOUTHHCYIb(ATHI

3. I'erepononucaxapunpl. I'enapus.

4. PoJib BOJIOPOTHBIX CBSA3EH B KauecTBE (PAKTOPa CAaMOOPIraHU3AIUH KHUBBIX CUCTEM.
dopmupoBaHuE BOJOPOAHBIX cBs3el Mexay ctpykrypamu JIHK u PHK.

5. Ilpuniun kommiemeHtTapHocTu. Kak 3to paboraer?

6.Xumuueckas npupojaa koponosupyca SARS-CoV-2.

7.«Xumepa» u COVID-19.
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VI. OHEHOYHBIE CPEJICTBA JJIAA TEKYIIET'O KOHTPOJIA

YCHEBAEMOCTH Y TIPOMEXYTOUYHOM ATTECTAIIMA 110 UTOT'AM
OCBOEHMS JUCIHUIIVIMHBI

@OHJI OLICHOYHBIX CPEACTB

B TIOJIHOM KOMIUICKTC ,IJId TCKYIICTO KOHTPOJIA

YCIIEBAEMOCTH ¥ MTPOMEKYTOYHOM aTTECTAllMK MO UTOTaM OCBOCHHS AMCUUIUIMHBI, pa3padoTaH
B (opMe caMOCTOSTETHHOTO JOKYMEHTa B BHJIE MPHIOKEHHE K paboueil mporpamme

mucuumuHel. (Ilpunoxenue 1)

6.1. IlepeueHp KoMIeTeHIMI ¢ yKa3aHMeM 3TanoB ux GopMUpoBaHus B IIpouecce
OCBOeHMs padoyeii NpOorpaMMbl JHCHUILINHBI

Kon HaunmeHnoBanue pasgesa D opMBI KOHTPOJIA
KOHTPOJIUPYeMOii AUCHMILTUHBI
KOMIIeTeHIIH U

NJ-lomk-s OOmas xumus. broornaecku P, T, P3, Kp,Ilp
N-20mk-s AKTUBHBIE HU3KOMOJIEKYJIIPHBIE

HEOPraHMYECKHe BEIIeCTBa (CTpOEHUE,

CBOWCTBA, y4acTH B

(YHKIIMOHUPOBAHUE KUBBIX CUCTEM)

DIJIEMEHTHI XUMUYECKON

TEPMOJMHAMUKH, TEPMOTMHAMUKHA

pPacTBOPOB M XUMUUYECKOW KHHETHKHU.

ONEeMEHThl XUMHUYECKOH C, T,P,IIp,Kp,C3,P3
NJI-1lomnk-s TEPMOJIMHAMUKH, TEPMOAMHAMUKHU
N/1-20nk-s pacTBOPOB U XUMUYECKON KHHETUKH.
NJI-1lomk-s OCHOBHBIC THITBI XUMHYECKUX P,C,IIp,Koun, C3,P3,T.
N-20nk-s PaBHOBECHI M TIPOIIECCOB B

(YHKIIMOHUPOBAHHUU KUBBIX CHCTEM.
N/I-1lomk-s dusznyeckass XMMHUsI TOBEPXHOCTHBIX C,P.IIp, T,Kp.
NI-20nk-s SIBJICHUH B (DYHKITMOHUPOBAHUH JKHBBIX

CUCTEM.
N-lonks duznyeckas XUMUs TUCIEPCHBIX C,P.ITp,Kp
N-20onks CUCTEM B (DYHKIIMOHUPOBAHUU SKUBBIX

CUCTEM.
NJ1-1omk-s buooprannveckas xumud. [lonm - u C,P.IIp,T
N-20omnxks rerepoyHKIIMOHATbHBIE COCTUHEHHS,

Y4acTBYIOIIME B IPOLIECCaX

KU3HEACITEIIbHOCTH.
N-1omxk-s buononuMepsl U UX CTPYKTYpHBIE C.P.IIp,Kou.
N-20nk-5 KOMIIOHEHTHI.

6.1.2. OueHo4yHbIe CpPeCTBA I TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH

I[J'ISI TCKYLICTO KOHTPOJIA YCIICBACMOCTH JUCHUIUIMHE UCIIOJIB3YIOT CIICAYIOIIHC

OLCHOYHBIC CPCACTBA:
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1) TunoBble 3a1aHKS 1JIsl OLlEHMBAHNUS Pe3yJbTATOB OCBOECHHS KOMIIETEHIIMU HA YPOBHE

«3HaTh» ( OCHOBBI XUMHH OMOTCHHBIX 3JIEMEHTOB, X POJIb B )KU3HEACATEIILHOCTH OPraHU3Ma,

CYTh METAJIOJUTaHHOTO OajlaHCa B OpPraHW3ME U IPUYMHBI €r0 HAPYIICHHSL. )
TECTUPOBAHUME

Pa3nen 1.1 Buosiornyecku aKTHBHBbIE HU3KOMOJIEKYJ/ISIPHbIE HEOPraHHYeCKHe BelecTBa.

[13.1.buorennsie 3meMeHThI. KoMITIIEKCHBIE COCTMHEHUS

Kox xonTpoanpyemoii komnerennuu OIK-5 ( U/I-20mks )

Buorennbie 3j1eMeHTbI

1. Ounemuyeckue 3a001€BaHus CBSI3aHbl:  |C POCTOM ueJIoBeKa

!c 0COOCHHOCTSIMH OPraHU3MOB IC peXMMOM CHA U OTJbIXa

I+c OMOT€OXUMHUYECKUM COCTOSTHUEM CPEJIbl OOMTaHUsI  !C BECOM YelloBeKa

2. Hanuume B opraHm3Me TIOCTOSHHOW NMPHUMECH WOHOB CTPOHIMSI HApSTy ¢ MOHAMH KaJbIUs
00BsCHsETCS: !paznuunemM pa3MepoB UX HOHOB

!+CX0JICTBOM pa3MepOB UX HOHOB !paznuureM CTpOCHHS UX aTOMOB

3. K OGuoreHHBIM OTHOCSITCS DJIEMEHTHI:  |coJiepiKalecs B TUIIIE

I+HeoO0XoquMBbIe Ui AKU3HEAESITEIbHOCTH OpraH1u3Ma

monaiaromye B OpraHu3M U3 OKpYKarolled cpeibl

momnaaromye B OpraHu3M U3 BHYTPEHHEH CpeIbl

4. Bo Bcex COCAMHEHHSX, COJIEPXKAIIMXCS B JKUBBIX OPraHu3Max, BOJIOPOJ MMEET  CTETCHb
okucnenus:! +1 10 -1

5. Harpuii u IuTHII HaKaruIMBarOTCA:

'BO BHYTPUKIIETOUYHOM JKUAKOCTH !+BO BHEKIIETOYHOM KUIKOCTH

6. Kanwuii, pyOuauii 1 11e3uii HAKaIrIMBalOTCS B OpTaHU3ME :

!+BO BHYTPUKJIETOYHOM KHUJKOCTH !BO BHEKJIETOUHOMW KUJKOCTH

7. B opranusMe HaTpuii HaXOIUTCS B BUAE cojeil: !xnopumoB !docdartor

'BOOpOI0KapOOHATOB I+BceX, BBIIIE MEPEUUCICHHBIX COCTUHEHUI

8. TloctosuHoe wu30ObITouHoe moTpebienne NaCl — cmocoOCTByeT MOSIBICHHIO B OpraHu3Me
OCMOTHYECKOM: !+TUNEPTOHUU |TUMOTOHMHM  !'M300CMHH

9. 'mnepronnyeckue pactBopsl NaCl o6magaror cBoiicTBOM: l06e300MBaOIINM
l+aHTUMHUKPOOHBIM lcra3sMoIMTHYECKUM

|perymsiuu 0CMOTHYECKOTO TOMEeocTasa

10. ITpumenenne NaHCO3 B GoJsibInx 103aX MPUBOJMT K:

l+anmkano3y !MOBBINICHUIO KMUCIOTHOCTH KEIyJOYHOTO COKa

lanmnosy IMOHMK. KUCIIOTHOCTH JKEITYIOYHOTO COKa

11. Kanuii B GOJIBITUHCTBE CITy4acB SIBJISICTCSI aHTAarOHUCTOM:

Icepebpa I6poma I+HaTpus !pyOu s le3us
12. IIpu KaaKEeBOM MCTOIICHHH IPUMEHSIOT:

1+KClI INaCl INaHCO3 !'KHCOs3

13. 'maBHBIM KOMITOHEHTOM KOCTHOUW TkaHu siBisiercs: !+Ca Mg 'Ba !Sr
14. KommuiekcooOpazoBaTeneM B XJIOpO(UILIe SBISIETCS HOH:

I+Mg?* ICa? 'Ba®* ISr?*
15. VloHbI Kanblus HOJABJISIOT aKTUBHOCTh MHOTHX ()EPMEHTOB, aKTHBHPYEMbIX HOHamu  !Sr?*
IBa?*1+Mg?* IMn?

Kpurtepun onieHKH TeKylero KOHTPOJIs YCIeBaeMOCTH (TeCTHPOBAHHUE):

v «Otmuunoy:  100-90%
v «Xoporrio»: 89-70%
v «Y IOBIETBOPUTEIILHON: 69-51%
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v «Hey10BIETBOPUTEIBLHOY: <50%

2) TunoBble 3aJaHUs /1 OLICHUBAHMUSA Pe3yJIbTATOB OCBOCHHUSI KOMIIETEHIIMM HA YPOBHeE
«YMeTb» (MHTEPIIPETHPOBAThH TAHHBIC OCHOBHBIX (PM3HKO-XUMHUYCCKHUX, MATEMATHICCKUX H
€CTECTBEHHOHAYYHBIX METOJIOB UCCIICIOBAHUS IIPU PEIICHUU MPO(ECCHOHATBHBIX 33/1a4):
PEDEPAT

Paznen 1.4 ®u3nyeckasi XMMHUsi MOBEPXHOCTHBIX fAIBJIEHUHIT B (PYHKIHOHMPOBAHUM KUBBIX
CHCTEM.
Kox xonTpoaupyemoii komnerennun OITK-5 ( U-2 onks )

1. [Ipumenenne [1AB B xupypruu. Ctpoenue [IAB. Mexanusm neicTBusl.
2. Ancop6uusi. Bunpl ancopOIMOHHON Tepanuu.

Kpurepun oueHkHu TeKyuero KoHTpoJs (pegepar):

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

. CrerneHb pacKphITUS CYIIIHOCTH MPoOaemMbl: Makce. — 30 6ayioB;
. O060CHOBaHHOCTH BBIOOPA HCTOYHUKOB: Makc. — 20 6auios;

. Colmrongenue TpedoBanmii K 0opopMIIeHUI0: Makc. — 15 6amios;
. I'pamoTHOCTB: Makc. — 15 Ganios.

OuenuBanme pedepara:
Pedepar omenuBaercs mo 100 OamnpHON MmiKane, Oalbl TMEPEBOIATCS B OICHKH
YCIIEBAEMOCTH CIEAYIOMUM 00pa3oMm (0ayutbl yYHUTBHIBAIOTCS B TIPOIECCE TEKYIIEH OIEHKH
3HaHMUI TPOrPaMMHOTO MaTepuania):

86 — 100 0amI0B — «OTIHYHOY;

70 — 75 6amioB — «XOPOIIOY;

51 — 69 6anmIoB — «yIOBIECTBOPUTEIIBHO;
MeHe 51 0ama — «HeYJOBIECTBOPHTEIHHOY.

ANENENEN

CUTYAIUOHHBIE U PACUYHETHBIE 3AJAYA

Pazgen 1.3 OcHoBHbIE THNBI XUMHYECKHX PABHOBeCHMH M  TMPOLECCOB B
(pYHKIIMOHHMPOBAHMM KUBBIX CHCTEM .

I13 Ne6. KosturaruBHble CBOMCTBA PACTBOPOB.

Kon xonrposmpyemoii komnerenun OITK-5 (U-2omks ).

1. A]_II/II[O3 WM aJIKAJIO3 HAPYyHMACT MCXAaHU3MBbI IICPECHOCA KUCIOPOOa TreMOTJIOONHOM KpOBH.
I'emornoOun Y4aCTBYET B HCCKOJIBKUX PABHOBECHUAX, O6H.IPII>1 pe3yJIibTaT KOTOPBIX MOKHO
HpI/I6J'II/I3I/ITeJ'H>HO OIIMCaThb YPaBHCHUCM:

HeH" ®omn) + O2@omn < Hs O2oam + H Boam
B KaKkyI0 CTOPOHY CMEIIAETCs 3TO PABHOBECHUE TIPH alUI03¢e?

IlosicuuTe MMO4YeMy 5TO MPUBOJUT K KUCIIOPOAHOMY I'OJIO JAHUTO.
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2. Konnenrparus nonoB H*Bosm) U3MeHsIETCA B pe3yiibTaTe U3MEHECHHS CKOPOCTH YIAJICHHSI
CO2 u3 nerkux. IToMy MpoIeccy COOTBETCTBYET pAaBHOBECHE:

N .
H*Boxun) + HCO3 gomny <— H2 CO3 gomny <— H20 k) + COx)
[MosicuuTe, moyeMy noeinienre Koumenrpaiuu CO2 BBI3BIBAET alUI03?

3. Y OouspHOTO, OCTaBICHHOTO B KIMHUKY, pH kpoBu 7,49. lllenounsie pe3epBhl MOBHIIICHHI,
nasnenue CO2 cumwxkeno. Kakoit Bug KOC nabmtogaercst y 601bHOTO?
a) MeTabO0JIMYeCKUi HEKOMIICHCUPOBAHHBIN alnio3

0) Ta30BbIif HEKOMITEHCHPOBAHHBIN aJIKaI03
B) I'a30BbIi KOMIIEHCUPOBAHHbIN aJIKajo3

') METa0OJINYECKUI KOMIIEHCUPOBAHHBIN aJIKano3.

KpuTtepuu onenku Tekyniero KOHTpoJisi ycnesaeMoctu (CUTyallHOHHbIE U pacuyeTHbIE
3a/aum);
«OTarngHOY:
OTBeT Ha BOTIPOC 3a7a4uu JaH MpaBuiIbHBIN. OOBsCHEHNE X0/1a €€ PelIeHHs Mo poOHOE,
MOCJIeI0BATENIbHOE, TPAMOTHOE, C TEOPETUUECKUMH 000CHOBAHUSAMH (B T.4. U3 JICKITMOHHOTO
Kypca), ¢ HEOOXOTUMBIMHU CXEMAaTHYECKUMU N300paKEHUSIMHU, OTBETHI Ha JOTIOJTHUTEIIbHBIC

BOITPOCHEI BEHHBIC U yETKHE.

v «Xopouioy:
OTBeT Ha BOIIPOC 3a7auu JaH MpaBuiIbHbIN. OOBsICHEHNE X0/1a €€ PeIIeHHs TIOIPOOHOE,

HO HEJIOCTATOYHO JIOTUYHOE, C €IMHUYHBIMU OLIMOKAMHU B JIETANIAX, HEKOTOPBIMU
3aTPYHCHHUSIMHU B TEOPETHUYECKOM 00OCHOBAHMH (B T.4. M3 JICKIIMOHHOTO MaTepHaia), B
CXEMaTHYEeCKHX U300paKEHHUSIX U OTBETHI HA JOTIOJIHUTEIbHBIE BOIIPOCHI BEPHBIE, HO
HEIOCTAaTOYHO YETKHE.

v «Y10BIETBOPUTEILHON:
OTBeT Ha BOIIPOC 3a7a4 JIaH MpaBUiIbHbIN. OOBICHEHHE X0/1a €€ PEIICHUS

HEAOCTATOYHO ITOJIHOC, HETIOCIICJOBATCIIBHOC, C OH_II/I6KaMI/I, cJ1a0BIM TCOPCTUYCCKHUM
000CHOBaHHEM (B T.4. JCKIIHOHHbIM MaTepI/IaJ'IOM), CO 3HAYUTCJIIBHBIMU 3aTPYAHCHUAMU U
OIIMOKAMH B CXEMAaTHYECKUX I/1306pa)KCHI/IHX, OTBCTHI HA JOIMOJIHUTECIIBHBIC BOIIPOCHI
HEJO0CTATOYHO ‘IéTKHC, C OIINOKaMHu B ACTaAX.

v «HeynoBIEeTBOPUTEIBHOY .
OTBeT Ha BOIIPOC 3a1a49M OAaH HeraBHHBHLIﬁ. OObscHeHHUE xoja eé peUICHUA AaHO

HEIIOJIHOE, HEeMOCIIE0BATEIbHOE, C IPYObIMH OLIMOKaMH, 0€3 TEOPETHYECKOro 000CHOBaHUS (B
T.4. JICKIIHOHHBIM MaTEPUAJIOM); OTBEThI Ha TOIIOJIHUTEIILHBIC BOIPOCHI HEPABUIIbHbIC
(OTCYTCTBYIOT).

KOHTPOJIBHBIE PABOTBI
KonTpouabnas padora Ne2

Pa3pes 1.2 : Di1eMeHTbI XHMH4Y€CKOH TEPMOANHAMMKH, TEPMOANHAMHIKH PaCTBOPOB U
XMMHYeCKOH KMHEeTHKHU

I13 Ne2. Tepmoaunamuka.

Koa xonTposanpyemoii komnerenuuun OIIK-5 (U/I-1lomks ).

Bbuaer Nel
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1. Xumuueckasi TEpMOAMHAMUKA KaK TEOPETHUECKasi OCHOBA OMO’HEPTeTHKH.

2. BbIUMCINTh MU3MEHEHHE PHTAJBINU B CTAaHAAPTHBIX yciaoBuax peakuud 4NH3p+50:r) =
ANO) + 6H20() ecnmu  craHmapTHBIC SHTANBIUUA 0OpPa30BaHUS BEIIECTB YYACTBYIOIIMX B
peakiuu paBHbl:— 46K][x/Monb (NH3); 91 x/x/monb (NO); — 286 xJx/moab (H20).

a)— 1168  6) 896 B) 448 r)-448

3. Ha ocnoBanuu 3akoHa ['ecca paccuuTaiiTe 3HEpPreTHUecKHe 3aTpaThl CTyJEHTa 3a CYTKH,
€CJIi B CYTKHM OH ynotpebinser: 8 r 6enka, 80 r >xupos, 400 r yrneBogos.  Ilpu cropanuu 1 r
Oenka, )Kupa, yrieBoJoB Beiensercs 4,2; 9,5; 4,3 k/[)k COOTBETCTBEHHO.

a) 2514 6) 2500 B) 3000 r)3200

Kpurepuu oneHkm Tekyuero KOHTpoJisi yenesaemoctu ( Konrposabnas padora):
«OTIHYHOY:

CryneHT umeeT riy00OKHe 3HaHUS y4eOHOTO MaTepuaa 1Mo TeMe MPaKTUYeCKOTro 3aHATHUs
«Tepmoaunamukay. CHopMyIHpoBal U U3TOKHII TIOJIHBIN U TPaBUIIHHBIA OTBET Ha
TEOPETUYECKUI BOTIPOC C COOIIIOICHUEM JIOTHKHU U3JI0KeHUE MaTepuana. [IpaBuiabHO pernui u
ohOopMIT TIPEATIOKEHHBIC 3a1a4H.

«Xopomioy:

CryneHT nmokasai 3HaHHUs Y4eOHOTO MaTepuala, yCBOWI OCHOBHYIO TUTEparypy. B muceMeHnHon
(dhopme AeMOHCTPUPYET 3HAHUS TEOPETUUECKOTO U MPAKTUYECKOTO MaTepraa 1o JaHHOU TeMe,
JOTTyCKasi HE3HAYNTEIbHBIE HE TOYHOCTH B OTBETE HA TEOPETUUECKUI BOMPOC WA 0(OPMIICHHE
OTBETA Ha MPE/IOKECHHBIE 3a]a4H.

«Y TOBJIETBOPHUTEILHO Y

CTyaeHT B 11€JI0M OCBOMJI MaTepHall TPAKTUYECKOTO 3aHATHS, HO 3aTPYAHSCTCS C MPaBUIHbHOM
OLIEHKOM MPEAJIOKEHHOM 3a]]a4M, JACT HEMOJIHbINA OTBET Ha MPEITI0KEHHBIA TEOPETUUECKUI
BOIIPOC.

«HeymoBIEeTBOPUTEIBLHO:

CTyaeHT uMeeT CyIIeCTBEHHbBIE TPOOesbl B 3HAHUSIX OCHOBHOTO YUeOHOTO MaTepuaia
MPAKTUYECKOTO 3aHSATHS, TOJTHOCTHIO HE PACKPBUT COJEP’KaHUE BOIIPOCA, TAET HE BEPHYIO
OIIEHKY CHTYaIlM{ B MPE/JIOKCHHBIX 3a7a4ax, He TMPaBIIBHO UX peIIaeT.
HeynoBnerBoputenbHas OlleHKa BBICTABIISICTCS CTYICHTY OTKa3aBIIEMYCs MMChbMEHHO OTBEYATh
Ha BOIIPOCHI OMJICTHI.

COBECEJOBAHMUE ITO KOHTPOJIbHBIM BOITPOCAM

Pa3jies 2.2: BuonosmMepsl M MX CTPYKTYPHbIE KOMIIOHEHTHI .
I13.15.Hyk1enHOBbIC KHCJIOTBI
Ko xonTposmpyemoii komnerennun OITK-5 ( U/-1lonks ).

1. [MupuMuaMHOBBIE M IypUHOBBIE HYKJIEHMHOBBIE OCHOBAaHMS U HX
COKpaIlleHHbIE 0003HAYEeHHU.

1. CrpoeHne HyKII€03U0B.

3. CtpoeHne HyKJIeOTHA0B U UX Ha3BaHUs Kak GochaTos.

4. [IpuHIMD cTpoeHHs] MOJIMHYKJICOTHIHOW Lenu (ImepBUYHAs CTPYKTypa
JHK u PHK).

3. KommuieMeHTapHOCTh ~ HYKJIEMHOBBIX ~ OCHOBAaHMH  Kak  NpUYMHA

crabunu3anuu 1BoiHo# crimpanu JTHK.

4. [MonunykneozuadpochaTsl U UX ydacTue B OMOXMMHMUYECKHX Ipolieccax
nepeHoca ¢pochaTHBIX TPYII.
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5. Crpoenre HUKOTHHAMHAHBIX KodepmentoB — HAJ[® u HALD"
(oxucnennsie ¢popmbl) 1 HAJIH u ero dpochara HAJI®H (BoccTanoBieHHBIE POPMBI).
6. [lepenoc ruapua-MOHA KaKk XWMHUYECKas OCHOBA OKHCIHUTEIBHO-

BOCCTaHOBHUTENILHOTO jeiicTBus cuctembl HAJT/HAJIH.

Kputepuu onieHKH TeKyIero KOHTPOJIs yCIeBaeMOCTH
(CobecenoBanue mo KOHTPOJIbHBIM BOIIPOCAM):

v «OTINYHOY:

CrymeHT uMeeT TiIyOOKHe 3HaHUS Yy4eOHOTO Marepuayia Mo TeMe TaHHOTO 3aHSTHS,
chopMyITUpOBaT TIOJHBIA W MPABUIBHBIA OTBET HAa BOIPOCHI TEMBI 3aHSTHSI, C COOJIIOJICHUEM
JIOTUKHA H3JIOKCHHUST MaTepHhalia, TOKa3bIBaeT YCBOCHHE B3aWMOCBSI3M OCHOBHBIX TOHSATHH U
TEPMHUHOB, CMOT OTBETHTh HAa BCE YTOYHSIIONIME W JIOIMOJHUTEIBbHBIE BOMPOCHL. CTyHeHT
JEMOHCTPHUPYET 3HAHUS TEOPETUICCKOTO U MPAKTHYECKOTO MaTepralia 1o TeMe 3aHSTHS.

v «Xopomoy:

CryneHT moKa3an 3HaHWE Y4eOHOTO MaTepuaya, YCBOWI OCHOBHYIO JIUTEpPATypy, CMOT
OTBETHUTH TIOUTH ITOJIHO HA BCE 33JJaHHBIC JIOMOJHUTEIBLHBIC W YTOUHSIONINE BOMPOCHL. CTyIeHT
JEMOHCTPUPYET 3HAHHUS TEOPETHYECKOTO M IMPAKTUYECKOTO MaTrephayia 1o TeMe 3aHSTHS,
JOITyCKasi He3HAYUTEIbHBIC HETOYHOCTH.

v «Y TOBJICTBOPHUTEILHOY:

CTyneHT B II€JIOM OCBOWJI MaTepHal MPaKTUYECKOTO 3aHSATHS, OTBETHJI HE Ha BCE
YTOYHSIIOUIUE W JOMOJIHUTENbHbIE BOMPOCHl. CTYyAEHT 3aTpyIHSETCS C MPaBUIBHON OIICHKOM
MPEIOKEHHOTO BOIpOca, JaéT HEMOJHBIA OTBET, TpeOyoImuid HaBOASIIUX BOIPOCOB
MIpernoaBaTes.

v «HeynoBaeTBOpUTEILHON:

CTyneHT uMeeT CyIlIeCTBEHHBbIE MpoOeNbl B 3HAHUSIX OCHOBHOTO y4eOHOTO MaTepuana

IMPAKTUYCCKOI'0 3aHATHUS, IIOJTHOCTHIO HE PACKPBII COACPKAaHUEC BOIIPOCOB, HE CMOI' OTBCTUTH HA
YTOUYHAIOMUE W JOINOJTHUTCIIBHBIEC BOIIPOCEHIL. CTyzleHT Jaeét HEBCPHYIO OIICHKY CHUTYyalluu,
HCIIPABHUJIBHO BI>I6I/IpaeT AJIr'OpUTM ,HeﬁCTBHﬁ. Hey,Z[OBJ'IeTBOpI/ITeJ'IBHaH OLICHKAa BBICTAaBJIACTCS
CTYACHTY, OTKa3aBIIEMYCA OTBC€YATH HA BOIIPOCHI TEMBI IIPAKTHUYCCKOI'O 3aHATHUA.

3) Tunosble 3a1aHKs J1JI51 OLICHUBAHUSA Pe3yJIbTATOB C()OPMUPOBAHHOCTH
KOMIIeTeHIIUN HA YPoBHe «Biagers» (pemars yciaoKHEHHBIE 3a]]auid Ha OCHOBE

MPUOOPETEHHBIX 3HAHUHN, YMEHHUI U HABBIKOB, C UX IPUMEHEHUEM B HETUITUYHBIX CUTYAIUsX,
bopMHpyeTCs B MPOIIECCE MPAKTHUECKOM SSITEIbHOCTH):

KOJIVIOKBUYM
Pazgen 1.3 I13.9 KosummraTruBHble cBoiicTBa pacTBopoB. KHC/I0THO-0CHOBHOE paBHOBecHe.

I'mapoaus conei. bydepnbie cucremsl
Kon xonrposmpyemoii komnerenmmn OITK-5 ( UI-1-onk-5, UJI-20mks )

KOHTpOHLHbIe BOIIPOCHI U 3aIaHUA

KosummraTuBHble CBOiCTBa PaCTBOPOB.
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1. PacTBOpBI, UX KIaccudukanus.

2. CriocoObl BBIpaXEHUS KOHIIEHTPALIUK PACTBOPOB (MaccoBasi JI0JIsl, MOJISIpHAST KOHIICHTPAIIUS,
MOJISIpHAsi KOHIIEHTPALMS SKBUBAJICHTA, MOJISUIbHAS KOHLEHTPALIHS)..

3. KomuratuBHbIe CBOMCTBA PaCTBOPOB.

4. 3akoHn Payins u ciencTBus U3 HEro.

5. DOynuockomu4yeckas H KPHOCKONMHMYECKAass KOHCTAHTBI. MeTonbl 30YyIHOCKOIHUA U
KPHOCKOTIHH.

6. Ocmoc u ocMmoTudeckoe jaBiieHue. Poiib ocMoca W OCMOTHYECKOrO [aBJ€HUS B
OMOJIOTUYECKUX CUCTEMAaX.

7. 3akoH Bant-I'opda a1 HEINEKTPOIUTOB U AEKTPOIUTOB. M30TOHMUECKUI KOAPPHUIIIEHT,
ero GU3MYecKuii CMBICII.

8. I'umo-, rurmep-, N30TOHUYECKHE PACTBOPHI. PacTBOPHI N30 TOHUYHBIE KPOBH.

9. SIBneHue TIa3MOIIN3a, TEMOJIH3a U U300CMHUH.

3agaun

1. B 300 r Boasl pactBopuiu 0,5 MoJist MoueBUHBL. HailTh OHMKEHHE AaBICHUS HACHIIIIEHHOTO
napa BoJbl Haj pactBopoM 1ipu 100°C (po=101,3 klIa).

2. B 720 r Bomel pactBopwiu 1 Moab (pykTo3bl. HaiiTu mnoHmkeHHe AaBlieHUs Tmapa
pactBopuTtens Haa pactBopoM mipu 100 °C (po = 101,3 kI1a).

3. B 180 r Boasl pactBopuia 6 T moueBuHbI ¢ My (CO(NH2)2) = 60 r/mous. Halitu naBienue mapa
pactBopuTens Haj pactBopoMm MoueBuHBI Ipu 100°C (po=101,3 I1a).

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

5. Paccunraiite, mpu Kakou TeMIiepaType JOJKEH KPUCTAIUIM3UPOBATHCS PACTBOP, COAEPKAIUN
250 r rroko3bl B 1 71 Bozs (Kip = 1,86).

6. [Ipu pactBopenuu 5 r Benjecta B 200 T BOJIBI OJYy4aETCsl PACTBOP, KPUCTALTUZUPYIOMIUHCS
npu -1,45 °C. Onpeznenure MoJieKysapayto Maccy Bemiects. (K = 1,86).

7. Beruncnure ocMoTHdeckoe mamieHue (B klla) pactBopa He anekTposuta, coaepxkarmiero 0,2
MoJb BeriecTBa B 44,8 i1 pactBopa. R=8,31 kIla n/mMoms-K.

8. B 4 1 Boapl pacTtBopuiu 1 MoJb rimoko3bl. KakoBO 0CMOTHYECKOE J1aBJI€HUE PACTBOpA MpPHU
0°C? R=8,31 klIla n/monb-K.

9. B 22,4 51 BoJbI pacTBOpUIIM 2 MOJIb MOYEBUHBI. KaKOBO OCMOTHYECKOE AaBJICHUE PacTBOpa
mpu 0°C? R=8,31 xlla n/momnn-K.

10. Nmeercs 200 r pactBopa riaoko3sl (CsH1206), comepxamiero 7,2 T pacTBOPEHHOTO
BeniecTBa. Temmneparypa pactBopa paBHa 27°C. BEIYMCIUTE OCMOTHYECKOE JJABJICHUE PacTBOPA.
R=8,31 xIla a/monp K

11. B xakom oObeme BOIbl cieayeT pacTBOputh 0,5 MO HE SJIEKTPOJIUTA, YTOOBI
ocMoTH4eckoe Aasienue pactopa mpu 0°C paBusuiock 1 atm? R=0,082 atm n/momb-K.

CuryanuoHHbIE 32124

1. IIpy MaTONOTHYECKHX COCTOSIHUSIX B OpPraHM3Me MOTYT BO3HHUKATh Pa3jMUYHbIC BU/IBI
OTEKOB: 3aCTOHHBIC OTEKH (IIPU MEXAHHUUYECKUX MOBPEKACHUAX), CepACUHbIC OTEKH, OTEKU MpPHU
TUTNONPOTEUHEMUSX (CHIKEHNE KOHIICHTPAIIUU B KPOBHU) U JIp.
a) OObsicHUTE MEXaHW3M BO3HHMKHOBEHHS 3aCTOHWHBIX OTEKOB, HCIOJNB3Ys CXeMy (H3UKO-
XUMHUYECKOHN PETyIISII BOIHO-COJIEBOIO 0OMEHA.
6) KakoBbl (hM3HKO-XMMHUYECKHE OCHOBHI BO3HUKHOBEHHS CEPACYHBIX OTEKOB, OTEKOB MpHU
TUIIOTIPOTEUHEMUSX ?
B) Kakwue BuibI 0TEKOB BbI 3HaeTe?

2. BOJ'IBIJ_IyIO OIMIaCHOCTb AJIA KHU3HU 0O0JIBHOTO NPpEACTABIIAAIOT OTCKU MO3ra, JICTKUX, IMPU

KOTOPbBIX OJHUM U3 CIIOCOOOB OKa3aHUS noMomu ABJACTCSA BBCACHHUC TUICPTOHUUCCKUX
PacTBOPOB I'IFOKO3BI.
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a) Ilouemy mnpu yrpoXarolmux S>KM3HA OTEKOB MO3ra, JErkux OOJIbHOMY BBOJST
TUIEPTOHUYECKUN PACTBOP IIFOKO3bI?

6) Kakue npenmyiiecTBa IMEIOT pacCTBOPHI TIIFOKO3BI TIEpEl PACTBOPAMH HATPUS?

B) [louemy mpu oTekax HEAOMYCTUMO yIOTpeOIeHUE COTeit?

3. I'uno- u runepToHNYECKUEe pacTBOPHI HAXOAT IUIMPOKOE IPUMEHEHHE B MeauuuHe. s
MPaBMWJIBHOTO OKa3aHUS MoMollM OOJbHOMY Bpad [JOJDKEH 3HAaTh (PU3MKO-XUMHUYECKHE
OCHOBHBIE CTaJIMM TMIO- U THIIEPTOHUYECKUX PACTBOPOB.

a) OOBACHUTB, TOYEMY TIPU AIEPIrHUECKUX PEAKIUAX, COTPOBOKIAIOIINXCS OTEKAMH TKAaHEH, B
OpraHu3M BBOJST KOHIEHTprpoBaHHbIe pacTBopbl CaCly (10%), riaroko3ssl (20%).

0) OOwsicHHTE MEXaHH3M NPOTHBOMHKPOOHOTO JE€HCTBHS THIEPTOHHYECKHX pPACTBOPOB,
MPUMEHSIEMBIX Ul IPOMBIBAHUS U 00paOOTKH paH.

B) Ilouemy Henb3s1 BBOJUTH B OPraHu3M B OOJIBIIMX KOJMYECTBAX TMIO- WM TUIIEPTOHUYECKHE
pacTBopsI?

4. HapymieHus 5JIEKTPOJIMTHOTO W BOJHOrO OOMEHa B OpraHM3Me€ MOTYT IPUBECTH K
HEOOpaTUMBIM U JeTaNbHBIM 3MeHeHusM B [THC.
a) Kakue wu3MeHEHMsI BBOJHO-COJEBOIO OOMEHa MPOUCXOJAT MpPH BBEICHUH OOJBIINX
KOJIMYECTB OECCOJIEBBIX KHUAKOCTEH OOJbHBIM O HapymieHHO# ¢yHkuuen mnouek? K kakum
MOCJIEICTBUAM /17151 OOJIBHOTO 3TO MOKET MPUBECTH?
0) Ilpm BBemeHMH OOJBIIUX KOJUYECTB COJICBBIX HM30TOHUYECKHUX PACTBOPOB MOTYT
HaOMoIaThCsl OTEKHM KOHEYHOCTeH M jerkux. OObsicHuUTE (PU3UKO-XUMUYECKHI MeXaHU3M
BO3HUKHOBEHHUS 3THUX OTEKOB.
B) Kakue HapymieHuss BBOJJHO-COJIEBOTO 0OMEHA MOTYT HACTYIAaTh MPH YIMOTPEOIESHUH MOPCKOU
BoabI? (koHuenTpausa Na“ B Mopckoii Bozie B 2 pasa BEIIIE, YEM B KOHLIEHTPUPOBAHHON MOYE).

5. T'a30Bble TaHTPEHBI BBI3BIBAIOTCS MHUKPOOAMH, Pa3MHOXKAIOMIMXCS B OECKHCIOPOIHBIX
YCIIOBHUSAX B TJIyOMHE paH W OMEPTBEBIIUX TKaHel. [Ipu jeueHun ra3oBbIX FraHTPeH NPUMEHSIOT
METOJI THNepOapuiYecKOoi OKCUTEHAIMU. MOTHBUPYHTE BO3MOXKHOCTh NMPUMEHEHHS METOJa
I'BO, ocHOBBIBasich Ha 3HaHUM (UIUKO-XUMUYECKUX OCHOB PACTBOPHUMOCTH Ta30B B
OMOJIOTMYECKUX JKUIKOCTSIX.

6. HpI/I 6I>ICTp0M noabEME BOOOJIa30B U3 FJ'IY6I/IHBI MOKET BOBHUKHYTHb KECCOHHAas 60H63HB,
npeacTaBJsArOIast 60J'II)HIYIO OINIaCHOCTh AJIs1 TKaHH. I/ICHOJ'IB3y5{ 3HAaHHUC (l)I/I3I/IKO'XI/IMI/I‘IeCKI/IX
OCHOB pPaCTBOPHUMOCTH TIa30B B OHOJIOTHYECKHX KHUIKOCTAX, OOBACHHUTE MEXaHU3M
BO3HUKHOBEHHUS KECCOHHOM OOJIE3HH. HO‘ICMy 3aMC€Ha a30Ta I'c¢JIMCEM B AbIXATCIIBHBIX CMCCAX
YCTPAHACT OIIACHOCTh BO3HUKHOBCHUA KECCOHHOI 001e3Hu?

Kpurtepun onenku rexkyuero KoHTpoJst ycnesaemoctu (Kosuioksuym):
«HeynoBneTBOpUTEILHOY:

3nanus: CTyIeHT He CIMOCOOEH CaMOCTOSITENbHO BBIICIUTH TJIABHBIC MOJIOKEHHUS B H3y4aeMOM
Marepuaie aucuuiuiiHe. He 3HaeT M He MOHMMAaeT 3HAUYUTENbHYIO WM OCHOBHYIO YacThb
MIPOrpaMMHOTO MaTepuaia B Mpejienax MoCTaBIEHHOT0 BOIIpoca.

VYMmenust: CTyIeHT He yMeeT MPUMEHATh HENOJHbIE 3HAHUS K PEUICHUI0O KOHKPETHBIX BOIPOCOB U
MPEAJIOAKEHHBIX CUTYAIIMOHHBIX 3a7au.

Hagbiku: CtyaeHT He BiaeeT NpakTUUEeCKUMHU HaBbIKaMU PEIIeHMS 3a7a4 JaHHOTO pa3jena.

«Y 1OBJIETBOPUTENBHOY»

3nanus: CTYAEHT yCBOWJ OCHOBHOE COJEpKaHHE IUCIMILIMHBI, HO MMEEeT MPOOeNbl yCBOCHUS
MaTepuana, He MPEMsITCTBYIOIINE JalbHEHIIIEMY YCBOGHHIO YUeOHOT0 MaTepuana 1mo AUCIUTUINHE
«Xumus». Vmeer He CUCTEMATU3UPOBAHHBIE 3HAHMS MO MPEABIAYIIUM paszjaenaM. Marepuan
u3naraet (parMeHTapHO, HETIOCIE0BATENBHO.

VYMmenust: CTyIeHT HEMOCIeI0BATENbHO U HE CUCTEMATU3UPOBAHO YMEET UCIOJIb30BATh HETOIHbIE
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3HaHUSl MaTepuaya, 3aTPyIHACTCS MPU MPUMEHEHUU 3HAHUM HEOOXOAMMBIX JJIs PEIICHHs 3ajad
JAHHOTO pa3jiela npu oObICHEHUH KOHKPETHBIX OHSATHI U 3aKOHOB.

Hapiku: CryneHT gomyckaeT OMIMOKM W HETOYHOCTM TIPU  pacyeTax, HCIOJb30BaHUE
TEPMUHOJIOTHH.

«Xopouoy:

3Hanus: CTyAeHT crnocoOEH CaMOCTOATENbHO BBIJACIHUTH TJIABHBIC TOJIOKEHHS B H3y4aeMOM
Marepuaie. lloka3piBaTh 3HaHWA NAaHHOTO pasjena. JlaeT MONHBIM M NPAaBWIBHBIA OTBET Ha
MOCTaBJIEHHBIN BOINPOC, HO JOMYCKA€T HE3HAYMTENIbHbIE OIMMOKK W HETOYHOCTH IPH
BOCITPOM3BEICHUN TEPMHHOB © (OpMYJ, JOMyCKaeT HETOYHOCTH B PEIICHUHM 33Ja4, He
HCKaXXAIOIIUE UX CYIIHOCTH.

YMeHus: YMeTb CaMOCTOSITEIbHO BBIJACIUTH TJIABHBIC TOJIOKCHUS B HM3y4aeMOM MaTepuale,
MPUBOJUTE TPUMEPHI, TMOATBEPXKIAIOIINE HX 3HAYUMOCTh B OWOJIOTHM W MEIWIIMHE, JeaTh
BBIBOJIBI. YMEET WCIOJb30BaTh TIOJIYyUCHHBIC 3HAHMS Ha TMPAKTHKE, BJAJEET HAyIHOU
tepMmuHosiorueil. CTyleHT BIIaJieeT MaTepHaAIOM JaHHOTO pasjelia JUCIUILUINHBI, W3JIaraeT ero
MOCJIEI0BATENIbHO, JOMYyCKash HE3HAUYUTENbHbIE OMMOKH W HETOYHOCTH, HE 00JIaJaeT TOYHBIMU
HaBBIKAMU PabOTBI CO CHPABOYHOM JUTEPATYpPOM, MPaBUIBLHO OPHEHTUPYETCS, HO paboTaer
MEJIJICHHO.

«OTINYHO»:

3Hanusa: CTyIEHT CaMOCTOSITENIPHO BBIJICNSET TJIaBHBIE TIOJIOKCHHS B HM3y4aeMOM pasjeiie u
croco0eH KpaTKO U MPaBUIILHO OXapaKTEPU30BaTh OCHOBHBIC 3aKOHBI U SIBIICHHUSI.

VYMmenust: CTyIeHT yMeeT COCTaBJSATh TOJHBIA W TPAaBWIBHBIM OTBET Ha OCHOBE H3YYEHHOTO
Marepuaa, BBIJICIATh TJIABHOE, MMOATBEPKIaTh OTBET PA3TMYHBIMU TPUMEPAMH, CAMOCTOATEIEHO 1
apryMEHTHPOBAHHO JIeJIaTh aHAIN3, 000OIIEHUS U BHIBO/IBI.

HaBbiku: CTyneHT mokas3blBaeT MOJIHOE BIJIaJIeHHE BCEM O0BEMOM MaTepuana JaHHOTO pas3fena,
BJIaJICET HABBIKAMM PELICHUS 3a/1a4.

INPOBEPKA INTPAKTUYECKHUX HABBIKOB

Pa3znen 2.2 buonosumepsbl U X CTPYKTYPHbIe KOMIIOHEHTBI.
Koa xoutpoaupyemoii komnerenmuu (OITK-5( M/I-1omnk-s )
113.13. a-amuHOKHCaO0THI. BeJku ¥ menTuabl.

IIpakTH4yeckue 3ax1aHusl.

1. HanumuTe nmpoeKuuoHHbIe POPMYIIbl M YKKUTE UX MPUHAAICIKHOCTh K CTEPEOXUMUYECKIM
psaaam Juis:

a) alannHa; 0) (heHUIaTaHNHA; B) BaJMHA.

2. Hanmmure ypaBHEHUs JUCCOLMALMU JIs JIEHLIMHA U aClIaparHHOBOW KUCIIOTHI.

3.ITokaxuTe ¢ HIOMOIIBIO YpaBHEHUH peakiii ampoTepHbIe CBOICTBA:

a) amaHuHa; 0) aMHHOYKCYCHOM KUCIIOTHI; B) 2,6-TMaMHUHOTE€KCAHOBOM KHCIIOTHI.

4. HanumuTe ypaBHEHUE B3aUMOICHCTBUS ajJaHUHA C THUIPOKCUAOM MEJIN.

5. Hanumure ypaBHeHHe dTepu(UKAIIINY TJIUIIMHA C METAHOJIOM.

6. Hanumure ypaBHEHUsI OKUCIUTENBHOTO N€3aMUHUPOBAHUS ISl aJlaHWHA W aclaparuiHOBOU
KHCIIOTHI.

7. Hanuiure ypaBHEHUSI B3aUMOJIEUCTBHS C Q30TUCTOM KUCIOTOM JJISL:

a) TIMIKHA; 0) aJaHWHA; B) acClapariHOBOW KUCIIOTHI.
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8. IlpuBemuTe cXembl peakiyii, JOKa3bIBAIOUIMX aM(pOTEepHbIE CBOWCTBa cepuHa. K Kakoi
TPYIIIE 0.-aMUHOKHUCIIOT (KUCIBIX, OCHOBHBIX WJIM HEUTPAIIbHBIX) OTHOCUTCS cepuH? OOOCHYyiiTe
OTBET.

9. Hamumwure 18 BaJIMHA CXEMbl CIEAYIOLIUX  PEAKLIMMN: a) oOpa3oBaHUs
ATHIIOBOTO 3(pupa; 0) alMIUPOBaHHUS YKCYCHBIM aHTHIPUIOM; B) C Q30TUCTON KUCIIOTOM.

10. Hanumnre ypaBHeHMs] TpaHCAMUHUPOBAHUS IS

a) acraparuHOBOM M MUPOBUHOTPATHON KUCIIOT; 0) aJaHMHA U TJIMOKCAICBOW KUCIIOTHI, B) IS
IIYK u ananuHa.

11. Hanumure ypaBHEHUsI IeTUApaTalluy JUIs:

a) BajiMHa; 0) TJIMIMHA; B) aJlaHWHA.

12. Hanuimute ypaBHEHUS] CHHTE3a CIAEAYIOMMUX TMENTHIOB:

a) Ana-I'uc; 6) I'my-Iluc-I'nun; B) Tpu-Ban-Cep-Auna; r) JIuz-Tpu-Jleit-Acm.

13. [Mokaxxute CTpOECHUE CINEAYIOMUX ENTHIOB:

a) Tup-T'nu-I'ny-®en-JIuz; 6) Tup-I'mu-I'ny-Met-Unei.

14. Hanmmure ypaBHEHUE THAPOIIN3A CICAYIOMMNX MENTHIOB:

a) I'mu-T'uc, 6) Huc-Tup-Uneit; B) I'uc-JIuz-IIpo-Ba.

15.11puBeaure Ha3Banue TpunentuaaAla-Ser-Tyr, ero cTpykTypHyoo QopMylay U cXemy
peakiuu meno9Horo ruapoian3a. O6o3naubTe N- 1 C-KOHIIBI M IETITHIHBIE CBS3H.

16.ITokaxxure  oOpa3oBaHWE  CBSI3€H,  CTAOWIM3UPYIOMIUX  O-COUpAM  OCIKOB  C
nocienoBaresbHOCThIO [ u-Jlen-®en-1luc-Cep-Ana.

17. N306pa3ute cTpoeHue o u B — CTpyKTyp Oernka.

18. W300pa3ute B3aMMOJCUCTBHE MPOCTPAHCTBEHHO COJMMIKEHHBIX B MOJIEKyJe Oeika
paauKaioB IUCTEHHA.

19. WMzoOpasute B3aMMOJCHCTBHE TMPOCTPAHCTBEHHOTO COMMKCHUS B MOJIEKyJe Oenka
paZuKaoB JM3MHA U aClIaparuHOBON KUCIIOTHIL.

20. IokaxuTe pa3pylieHue TPETUYHON CTPYKTYphI OeliKa, CTaOMIM3UPOBAHHON JUCYIb(OUIHON

CBA3bIO.

Kpurepun oueHKH TeKylero KOHTpoJis ycnesaemoctu (Ilpakruyeckue 3axaHus)

«HeynoBIETBOPUTEIBHOY: CTYICHT HE BIIaJIeeT MPAKTUICCKUMH HaBbIKAMH HAITMCAHUS XMMUYECKUX
dopmyn u peakiuii. He 3HaKoM ¢ HOMEHKIJIATYpOi aMUHOKHUCIIOT, IIPUPOJIO XMMUYECKON CBSI3H
MOJIEKYI OeJka.

«Y TOBJIIETBOPUTENBHOY: CTYACHT BIIaIe€T OCHOBHBIMHU HABBIKAMU COCTABIICHUSI XUMUYECKUX
(bopMysT aMUHOKHUCIIOT, CIOCOOEH MACHTU(UIIUPOBATH UX MTPOEKIUOHHBIE (POPMYIIBI U
MIPUHA/IICSKHOCTD K CTEPEOXUMUYECKHUM PsiaM, HO IOMyCKaeT OIMOKH U HETOYHOCTH B
TEPMHUHOJIOTHH, B cxeMax peaknuii. He cnocoOeH nath 000CHOBAaHHBIN OTBET MPH XapaKTEPUCTUKE
XUMHUYECKUX CBOMCTB JAHHOTO KJlacca COEAMHEHUI.

«XO[}OI_HO»Z CTYACHT BJIAACCT TCOPCTUUCCKUMU 3HAHUAMU I10 JTAaHHOM TEMATUKE, HO NOITYCKACT HC
3HAYUTEIbHBIC OIITUOKH U HEOOYCTHI ITPU HAITMCAHUHN (I)OpMy.]'I u ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHfI.
He BianmeeT mocTaTOYHBIMH HaBbIKAMH pa6OTBI C y‘Ie6HI/IKOM, MMPpaBUJIBHO OPUCHTUPYCTCS B
TCOPCTUICCKOM MaTCpUaJIC, HO pa60TaeT MCIJICHHO.

«OT1IMYHOY: CTYACHT IIOKA3bIBACT I‘J'IY60KOC 1 IMOJHOC BJIaACHHUEC BCEM 00BEMOM TCOPCTUUCCKOT'O
Marepuaia, CII0COOCH MNPUMCHUTD 3TU 3HAHUS K PCIICHUTO IIOCTaBJICHHOM KOHKpCTHOﬁ 3aga4u,
BJaJIEET XUMHUYECKOM T'PaMOTHOCTBIO U HOMGHKHaTypOﬁ, pa361/1paeTc51 B 0COOCHHOCTSIX CTPOCHUA
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OCIIKOB U MOJICKYJI, 0-aMUHOKHCJIOT.

JlaGoparopHas pabdora.

Pa3nesn 1.2 : DiieMeHTbI XUMHYECKOH TePMOANHAMMKH, TEPMOANHAMHUKH PACTBOPOB U
XMMHMYeCKON KNHEeTHKH .

Koxa xonTpoaupyemoii komnerenuuu (OITK-5 ( U/-1-omk-s )

JlabopaTopnasi paéora Ne 2.

OnpeneseHue CTAaHIAPTHOM TEIJIOTHI peaKIMU HeHTPAIu3aluu

NaOH + HCI = NaCl + H.0

Kanopumempuueckue uzmepenus

B ocHOoBe KajmopuMmeTpuyecKMX U3MepeHHi JsexaT 3akoHsl lecca u Kupxrodda.

CopnepxaHue KaJOpUMETPUU — H3MEpPEHHE TEIUIOBBIX 3((HEKTOB XMMUYECKUX peakUuid Hu

(U3UKO-XUMHUYECKUX IPOLIECCOB, M3MEPEHHE TEIUIOEMKOCTEH CHUCTEM pa3JIMYHOIO COCTaBa,

YCTaHOBJIEHHE 3aBUCUMOCTHU TEIUIOBBIX 3(PPEKTOB OT MapaMeTpOB COCTOSTHUSI.

f’

NSRRI

)

ITEN
S
:‘J

]

|

P waaanly

TemnepaTypa KaJOpUMETPUUECKON CUCTEMBI BO BPEMSI OTIbITA
U3MEHSETCd Kak 3a CcdYeT TeIIOThl I[poliecca, Tak U
BCIICJICTBME TEIJIOOOMEHa co cpemod (g CBEACHHS
KOTOPOTO K MHUHUMYMY CIYKUT TEPMOHU30JIUPYIOLIas
00070uKka). XapakTep TEIIOOOMEHA OMPEICISIIOT IO
U3MEHEHHUIO TEMIIEPATYPhI B XO/I€ OTIbITA.

OCHOBHBIE COCTaBHBIC YaCTH YCTAHOBKH:

1. KamopumeTrpuueckuii cocys] ¢ peaklIMOHHON CMECHIO.

2. Tepmomerp.

3.Mermmanka.

4. Tepmouzonupyroias 0007104Ka.

5. BopoHka [i1s 3aIMBaHUs PEaKIIMOHHOM CMECH.
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Buvinonnenue pabomsi: MEpHBIM IMIIMHAPOM 0TMepuTh 110 50 M1 2 M pactBopoB NaOH u

HCI, mepenuTh BO B3BENICHHBIN KaJTOPUMETPUYECKUN CTakaH, MPEABAPUTEIHLHO HM3MEPHB HX

temneparypy. CoznepxuMoe cTakaHa IepeMellaTb 1 OTMETUTh CaMyl0 BBICOKYIO TEMIEPATYPY

MOCIIE CIIMBAHUS PACTBOPOB.

|.Januble:

Mmy(cTakaHa) = ...T

C(HCI)=C(NaOH)= 2 monb/n
V(HCI)=V(NaOH)=50 m =0,05 n

p (p-pa HCI) = 1,035 r/mn

p (p-pa NaOH) = 1,09 r/mn
Ci(Termnoem-cth crexna)=0,753 JIx/rrpan
Ca(TemmoemkocThb p-pa)=4,184 JIx/r " rpan
AH®(tabmn.) = — 56K ]I/MOJb

Il. Onpenenurs:

t (p-pa NaOH)=...°C

t (p-pa HCI)=...°C

t2 (mocne uewtp.) =...°C

I1l.Pacuersi:

1. t:=0,5 (t (p-pa HCI) + t (p-pa NaOH))=...°C
2.At=t—t1=...

3. ma(p-pa)=Vppa [p(HCI)+p(NaOH)]=... T

4. C¢(TermmoemMkocTh cucteMbl) = M1Cq + mpCo
= ... JLx/r Tpan

5.0= 1f)”oto = ---xJx

6. v(Bp-pe)=2 (CV)=... Momb

7. AH® (paccu.) = — £ = ... kJIK/MOTIB

8. 3anmucarh TEPMOXMMUYECKOE YpaBHEHHE

9. Paccuutath norpemHocts ¢ %.

¢ % = 100 — 2100

Tabs1

1V. BuiBoa
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Kpurtepnu oumeHkM TeKyuiero KOHTpoJisi yenesaemoctu (Jlaboparopuas padora):

Pabora cunTaercs «3aUTEHHOI»,ECIIU CTYICHT NMPABWJIBHO U aKKypaTHO MPOBEJ MPEAJI0KEHHbIE
M3MEpEHUsl, BHECS B COOTBETCTBYIOIIHE rpadbl IKCIEPUMEHTATbHBIC JAHHBIC U JAaHHBIE TIOTyYCHHBIE
MyTeM MaTeMaTU4YecKux pacueToB. [1o pe3yiabTaTaM Moay4eHHBIX BBIYMCICHUM MPAaBUIIBHO 3aMMCaHO
TEPMOXUMHUYECKOE YpaBHEHUE ,0NPEICICHBI TEPMOAMHAMUYECKUE MTapaMeTpbl U MOTPEIIHOCTh
n3Mmepenus: Ha ocHOBe 3TUX Hcciae10BaHUM ClIeNaHbl COOTBETCTBYIOUINE BBIBObI, IOATBEPKAAIOIINE
3aKkoH ['ecca.

PaboTa «He 3acUMTBLIBAETCS, €CIIH JOIYIIEHBI OIMHOKY B pacueTax U B 0(hopMIICHUHU paboThI, B
3aIOJIHEHUH TaOJIHIl JOMYIIEHBI HApYIIEHHUs B €AMHHUIIAX U3MEPEeHUs U 0003HaueHus1X. Caenanbl
BBIBO/IbI POTHBOpeYaliye 3akoHy I'ecca. CTyJIeHT He BaieeT TEPMUHOJIOTHEN U HE CIIOCOOEH
U3JI0KUTh CYTh IPOOJIEMBI.

6.2. HpOMe)KyTO‘IHaﬂ arTrecTanmsd 1Mo uToraM OCBOCHHUA JTUCHUITIIMHBI

6.2.1. ®opma npomMe:kyTOUHOM aTTecTanuu — 3a4et. Cemectp Il.

6.2.2. Ilpouenypa npoBeeHus MPOMEKYTOYHOM aTTECTAIUU.
TectupoBanue.

CoOeceqoBaHue 10 OMIIETAM.

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

1. TepmoauHaMu4eckre cUCTEMbl (M30JMPOBAHHBIE, 3aKPBIThIE, OTKPHIThIE, TOMOI'€HHBIE U I€TEPOTCHHBIE).
2. [TapameTpsl U GYHKIUHN COCTOSHUS CUCTEMBI. TepMOJMHAMUYECKUE MPOLIECCHI.
3. BHyTpeHHss sHeprus (onpeeaeHue, COCTaBIAIOIINE, PA3MEPHOCTh). DHTAJIBIINS.
4. IlepBoe Havaso (3akoH) TepMoauHaMuku. GopmynupoBku. MaremMaTHueckoe BblpaxkeHue. TermioooMeH
1 paboTa, Kak (popMbl epeayn SHEPruH.

5. Tepmoxumusi. 3akoH I'ecca u cnenctsus u3 Hero. CTaHAapTHBIE TEMJIOTHI 00Pa30BaHUS U CTOPAHUSL.
6. TepMoxumuueckne ypaBHEHUs peakuuil. TerioBoi 3 pekT XuMUYecKol peakiuu. DK30- U
SHAOTEPMHUUYECKUE PEAKIIUH.

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

8. Bropoe Hauasio TepMoinHaMUKH. PazianuHble GOPMYIHPOBKH €ro U MaTeMaTHUYEeCKOE BHIPAXKEHHUE.

9. OuTponusa. AGCOTIOTHOE 3HaUE€HHE SHTPOIUU. PacdeT sHTpONUM Uil XUMUYECKOH peaKIiH.

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

11. Tperbe Hauaso (3aKOH) TEPMOIUHAMMUKH. DHTATBIUNHBIN U SHTPONUIHBIA (HaKTOPHI.

3agaun
1. Ha ocHoBaHuu 3akoHa ['ecca paccuntaiiTe JHEpreTUYECKUE 3aTPaThl CTYAEHTA 3a CYTKH, €CIIU B CYTKU
oH ynotpebisier: 8r Genka, 80r sxupoB, 400r yrneBogoB.  Ilpu cropanuu Ir 6enka, xupa, yrieBoaoB
Beiacserca 4,2; 9,5; 4,3 kK COOTBETCTBEHHO.



2. AH® pactBopenust CuSO4 u CuSO45H20 cocTaBistoT COOTBETCTBEHHO
—66,0x/[x/Mob u +11,7xJ>x/Monb. Beraucnuts AH® rugpatamuu CuSOs .

3. BbIUMCANUTb KOIMYECTBO TEMIOTbI, KOTOPOE BbIAEANTCA MPU OKUCAEHUU FNHOKO3bI Mo peakumm CeH1206(T) +60: (r) =
6CO;(r) + 6 H,O(:k) npw cTaHAAPTHbIX YCAOBUAX, €C/IU TENNOTbl 06Pa30BaHMA BELLECTB Y4aCTBYIOLWMX B PeaKUUU PaBHbI:
-286 kOx/Mmonb (H20) ; -393 kx/monb (CO3); -1273 kO /Mmonb (CsH1206).

4. Beraucmmnts AH peakmm CoHsOH(x) + O2(r) = CH3COOH(x) + H2O(k) 10 CTaHAapTHBIM TEIIOTaM
CrOpaHus BEIIECTB, YYACTBYIOIIUX B PEAKIINH:
-1371 xIx/monb (C2HsOH); -870 xIx/mMons (CH3COOH).

KosusmmraTrusHbie CBOMCTBA paCTBOPOB
1. KonnuratuBHbIE CBOMCTBA pacTBOPOB (IIEPEUUCIIUTD U AATh XapaKTEPUCTUKY KaXAOMY U3 HUX).

2. 3akoH Payns u cnenctBus u3 Hero. D0yIMOCKOMMYECKast 1 KPUOCKOTTMYECKas KOHCTaHThI. MeTo b
70yNHOCKOMUU U KPUOCKOTIHH.

4. OcMOC 1 OCMOTHYECKOE HaBiieHHre. PoJib ocMOCa 1 OCMOTHYECKOT'O TaBJICHUS B OMOJIOTMYECKUX
cCUCTEeMax.

5. 3axon Bant-T'odda amns HEINEKTPOIUTOB U ANIEKTPOIUTOB. M30TOHNUECKUH KO3 (DUILIMEHT, ero
(buznyecKkuit CMbICI.

6. ['uno-, runep-, ”30TOHUYECKUE PACTBOPHI. SIBIICHHE T1a3MOJIN3a, TEMOJIN3a U U300CMUMU.

3agaun
1. B 300 r Boab! pactBopmin 0,5 Mosst MoueBHHBL. HaliTH mOHMKEHNE TaBJIEHUS HACBIILIEHHOTO Mapa BOJIbI
Haj pactBopoMm 1ipu 100°C (po=101,3 kIla).
2. B 180 r Boas! pactBopui 6 r moueBuHbI ¢ Mi(CO(NH2)2) = 60r/moms. Haiitu naBineHue napa
pactBopuTens Haa pactBopoM ModeBuHBI ipu 100°C (po—=101,3 xI1a).
3. Haitmure temneparypy kunenus 0,1moins/kr pactBopa NaCl (i=1,92), a K»6=0,563.
4. B 4 n Boap! pacTBopuin 1 MoJib TT0K03b1. KakoBo ocMoTHueckoe nasieHnue pactBopa rpu 0°C? R=8,31
klIa n/momnb-K.

KucioTrHo-ocHoBHOe paBHoOBecue. ['mapoJus comei

1. IIpoTonuTHyeckas Teopus KUCIOT U OcHOBaHUM. CHila KUCJIOT U OCHOBaHMIA.

3akoH pa3Benenuss OcTBaiba.

3. ABtonpotonus Bobl. KoHCTaHTa aBTOMPOTOIM32a BO/IBI (HOHHOE TIPOM3BENICHHUE BOJIBI).

4. BonopoaHblii oKa3aTellb, Kak KOJIMYECTBEHHAS MepPa aKTUBHOM KMCIIOTHOCTH U IIEIOYHOCTH.

5. Turibl POTOMUTUYECKUX PeaKIvii ( MOHM3AIMS, HEUTpATM3alvs U THIPOIIH3).

6 . [lanbl comu:  2) HaTpust KapOOHAT; 3) Hatpust cynbu;  5)oxenesa (1) xmopug;

6) xenesa (Il) uutpar; 7) memu (I1) Hutpar;  8) arerar HaTpus; 10) aMMOHUMS1 XJ10pUI;

JIist KasKaoro corydast HAIMILATE: a) popMyITy CONH; 0) yKakuTe € TUII;  B) 3aIMILNTE €€
TUAPOJIN3; T) KOHCTAHTY THUIPOJM3a; 1) 3anuIiuTe popmyiry Ui pacuera pH pacTBopa JaHHOM comu.

Bbydepnbie cucreMsl

1. Mexanusm OygepHoro aeiictBus. @axropsl, onpenenstoye pH 6ydepHoit cucteMsl.
2. Bydepnas eMkoCTb, (hakTOpHI, ONpeaestonie e€ 3HaueHHE.
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3. Jlanbl OydepHBbIE CHCTEMBI: areTaTHas, aMMUavHas, TeMOIIOOMHOBAS, OKCUT'€MOTJIOOHHOBAS,
docdarHas, BomOpomOKApOOHATHASL, AMUHOKHCIIOTHAsA, OenmKoBast. [IJ1s Kaykol U3 HUX 3alicark: a) COCTaB, 0)
MexaHu3M OydepHoro neicTBus, B) popmyity st onpeneneHust pH, 30Hb1 OyhepHOTo ASHCTBHS U EMKOCTH
KaKZI0ro Oydepa 1o KUCIIOTe U IIETOYH.

3agauun

1. PaccunTaiite 3nauenue pH ammuaunoro Oydepa, 1 1 kotoporo coaepxut 0,2 MOJISi aMMOHHSI OKCHIA U

0,2 monst ammonus xiopuaa (pK(NH4OH)=4,75).

2. Berancnuts Benmmunny pH ammuaunoro 6ydepa, cocrasiennoro u3 200 mut 0,015M pactBopa aMMoHuUS
xnopuaa u 150 mi 0,02 M pacTtBopa aMMOHHS THUIPOKCHA.

3. K 100 mu kpoBu nobasunu 36 mut 0,05 M pactBopa ximopuctoro Bogopoaa.pH kpoBu namenunocs ¢ 7,36

1o 7,00. Paccuutaiite OydepHyro EMKOCTh KPOBH 11O KHCIIOTE.

4. K 20 ma xpoBu no6asuiu 1,5 mia 0,02 M pactBopa Hatpus rugpokcua. [Ipu stom pH xposu

M3MEHUJIOCh OT 7,44 no 7,6. Haitnute OypepHyro EMKOCTb KPOBH IO KHUCIIOTE.

Buorennbie 21eMenTbl. KoMILIeKcHBIE coeITMHEHUS

1. BruoreHHoe 3HaYeHNUE COCAUHEHHI S-, P-, d-2IEMEHTOB B OpraHu3Me.
2. Coenunenus d-anementos (Mn, Fe, Co, Cu, Zn, Mo) B opranusme.
3. lano xommiekcHoe coemnnenne (KC).........................

1) Ko[MnCly]; 2) Ko[Mn(CN)e]; 4) Ka[Fe(CN)g]; 5) Kz[Fe(CN)s];
6)K2[Co(CN)a]; 7) [Co(NH3)4]Cly; 8) [Cu(NH3)4]SOg; 9) Naz[Zn(OH)a];
JI1s1 Kakaoro 13 HUX J1aTh: a) Ha3BaHHE

0) 3anucaTth ypaBHEHHE TUCCOLMALUN JAHHOTO KOMIUIEKCHOTO COETUHEHHS, KaK CHIIBHOTO 3JIEKTPOJINTA U
yKa3aTh BHEUIHIOIO U BHYTPEHHIOIO KOOPIMHAIIMOHHBIE CEpPHI.

B) 3aIlMcaTh ypaBHEHHE TUCCOLMALMU KOMIUIEKCHOTO HOHA, KaK cIaboro 3JeKTpoJIuTa, yKa3aTh
KOMILJIEKCOOOpa3oBarTeib, JUTaHbl, KOOPAWHAIMOHHOE YUCIIO KOMILIEKCooOpa3oBaTes

I') yKa3aTh, Kakylo KOHQUTYpaluio UMEeT JaHHbIH KOMILIeKcooOpa3oBaTelb U Kakoi rubpuauzanueit
aTOMHBIX OpOHTaneil oHa 00ycIOBIIEHHA

,Z[) YKa3aTb TUII U XapaKTEp CBA3U KOMHHGKCOO6p330BaTeJ'I${ W JINTradj

)K) 3alucaThb IJIs1 JAHHOT'O KOMIIJICKCHOI'O NOHA KOHCTAHTY HECTOMKOCTH

I'eTeporenHble Mpouecchl 1 PABHOBECHS

1. l'oMoreHHbIe U T€TEPOreHHbIE CUCTEMBI. Y CII0BUS 00pa30BaHUs M pACTBOPEHUS OCAIKOB.

2. 'ereporeHHbIe paBHOBECHUS B )KUBBIX OpraHu3Max ((hopMUpOBaHKE HEOPTAaHMUECKOTO BEIIECTBA KOCTHO I
1 3yOHOU TKaHM).

3. Harmre ypasuenue peakipn mexay: 1) CaClz u NasPOs2)NiCl, u NaOH

5) CaClou Na,COs  6) CoCl, u NaOH 7) FeClz u NaOH 8) A1Clzu NaOH

JInst KaK70T0 Cydasi 3aluiliTe:  a) TeTepOreHHOe paBHOBECHE; 0) BhIpaKEHHUE [Tl KOHCTAHThI paCTBOPUMOCTH
JITS, BBIMAJIAFOINETO B OCAJIOK COSIMHEHHS; B) hopMyity uist pacueTa Ks ocasika 1 paCTBOPUMOCTH (S).

HOBerHOCTHLIe ABJCHUSA

1. HOBCpXHOCTHBIC SIBJICHUS M X 3HAYCHHE B OMOJIOTHHU U MCIHUINHC.
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2. TloBepxHOCTHas FHEPTrUsl U MOBEPXHOCTHOE HaTshkeHue. [loBepxHocTHO-akTHBHBIE (ITAB), -
unaktuBHbie (IIB) u -neaxrtusnsie (IIHB) Bemectna.

3.CopOuroHHbBIC SBICHUS: aICOPOIHs, a0COPOIIHS, TECOPOIIHSI, XeMOCOPOIHS, KaMMUIsIpHAs KOHICHCAITHS.
4. Tlonsatue 06 ancopOeHTe, acopOTUBE U aICOPOIIMOHHOM PAaBHOBECHH.

5. MonekynsipHasi ¥ MOJIUMOJIEKYJISIpHAS aJICOPOIIHSL.

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

7. AncopOrusi CHIIBHBIX JIEKTPOJIUTOB — M30MpaTeIbHas 1 HOHOOOMCHHAS.

I[I/ICl'lepCHbIe cucrembl. KosstonaHnie PacTBOPLI

1. JucniepcHble CUCTEMBI UX KJIaCCU(pUKALUS.

2. [Ipupoga KOJTOUTHOTO COCTOSTHUS. POJIb 2JIEKTPOIUTOB CTa0MIN3aTOPOB.

3. KOH}IGHC&HI/IOHHI)IC N IUCIICPCHBIC MCTOABI IMMOJTYYCHUSA 30JIEH.

4. Vet XuMu9ecKasi peakiyst 00pa3oBaHusI THIPO30JISL:

1) cepebpa xyopuzia 1o peakiuu MeKIy cepedpa HUTPaToM U M30BITKOM HATPHS XJIOpUIa

2) cepebpa XJIopy/Ia 1o PEaKIMKA MEXTy HaTPHsL XJIOPUZIOM U M30BITKOM cepedpa HUTpara

3) cepebpa no A 1o Peakiii MeXTy cepedpa HUTPATOM M H30BITKOM HATpHsl HOTH A

4) cepebpa ro /I 1Mo PEAKIMU MEXKTy HATpHsl HOJIUIIOM M M30BITKOM cepeOpa HATpaTa

5) Gapust Cysbhara Mo peakiiy MEK/Ty Oapust XJIOPHIOM U M30BITKOM HATpPHs Cyib(ara

6) OGapusi cynb(hara 10 peaKIi MKy HaTpusi CyTb(haToM U U30BITKOM Oapyst XJIopHa

7) hocdara KambIs 10 PeaKIi MEKTY KaTbIUs XJIOPUIOM M H30BITKOM Hatpus ocdara

8) docdara KabIms 10 peaki MeKIy HaTprst (pochaTtom 1 M30BITKOM KaJIbIHS XJI0OPH/IA

Jist kaxKaoro cirydas:

1) cocraBbTe XUM. (POPMYITY MUILIEIUTBI, YKOKUTE €€ XUMHUUCCKHIA COCTAB

2) YKaKUTE, T/Ie B MUIICIUIAX BOSHUKAIOT aJICOPOITMOHHBIN U AJIEKTPOKMHETHYESCKHIA TIOTEHITNAIBL.

5. Kunernyeckas u arperaTuBHasi yCTOMYUBOCTb KOJUIOUAHBIX cUCTeM. DaKTOPbI, OIIPEACIISIONINe
YCTOWYMBOCTH KOJUIOUJAHOMN CHCTEMBI.

6. Koarynauus. Meanennas u Obictpas koarynsiuus. Koarynsius 3051ei 371eKTpOJIUTaMU U CMECIMHU
AIIEKTPOJIUTOB.

7. Hopor koarynauuu, ero onpeaenenue. Koarynupyromas cnocodbnocts. Konnonanas 3ammura.

HomdpyHKIUOHANBHBIE COINHEHUA

1. MHOTOATOMHBIC CIHMPTHI, UX CBOMCTBA. [loka3aTh B3aMMOJICHCTBUE STHIICHITIMKOJS U TIIHMICPHUHA C: a)
a30THOU KUCIOTOH, ruapokcuaom menu (l1), ykcycHOM KUCTIOTOiA.

2. MHoroaToMHbIe (peHOIIBI (MUPOKATEXHH, PE30PILIMH, XUHOH), UX OKHCIUTENbHO-BOCCTAHOBUTENIbHbBIE U
KHCJIOTHBIE CBOMCTBA.

3. MHOroocHOBHBIE KapOOHOBBIE KUCIIOTHI (IaBesieBast, sHTapHast). FIx cBoiicTBa (0Opa3zoBaHUe KUCIBIX U
CPEIHUX COJIEH, CII0KHBIX 3(DUPOB, OKUCIUTEIHHO- BOCCTAHOBUTENIBHBIE CBOWCTBA).
I'erepopyHKIMOHAIBHBIE COCAMHEHMS

4. OKCHKHUCIOTBI, UX KIacCU(pUKaIKs, CrieluPpruecKrue peakiiuu, ONTHIECKas U30MEPHsL.

5. B3aumoeiictBue monounoi kucnotel ¢ NaOH, atanonoMm, okucnenue, crienuduyeckas peakius,
ONTHYECKUE U30MEPBI.

6. B3aumoieiictBue si6m0uHOi kucnotel ¢ NaOH, aTaHon0M, OKHCIIeHHE H BHYTPUMOJICKYISIPHYIO
neruaparanuio. OnTuuecKrue U30Mephl I00YHOM KUCTOTHI.

30



7. OKCOKUCTOTHI (TUPOBUHOTPA/IHAA, AlIETOYKCYCHAsl, IIABEJICBOYKCYCHAs U o-KeToriyrapoBas). Kero-
€HOJILHASI TAYTOMCHHSL.

8. [Toka3aTh KeTO-CHOJILHYIO TAyTOMEPHIO, COJIC00pa30BaHNUe U B3aUMOICHCTBHE ¢ OpOMHOM BOJOH HA
IIpUMeEpe NUPOBUHOIPATHON KUCIIOTHI.

9. Ha npuMepe aMHHOKHCIIOTHI aJlaHMHA TI0Ka3aTh: aM(pOTEPHOCTH, IeKapOOKCUINPOBAHNE,
OKHCJIUTCIBbHOC A€3aMUHUPOBAHNEC U TPAHCAMHUHUPOBAHUEC, KaK CBOMCTBA 0l-aMHUHO-KHUCJIOT BaXKHLIE JJIA
oOMeHa BEIIeCTB B OpraHu3Me.

OmbLisieMble JTUMHIbI

10. JIunuapl, xxupsl, kaaccudukanus. KapOOHOBbIE KUCIOTHI BBICIIETO KUPHOTO paja. [Ipusectu
MIPUMEPHI.

11. KucnoTHsli 1 me104HON (OMbUIEHHE) THAPOIN3 KUPOB. [IprBecTr mpuMepsl.

12. ®ochonunuas! (kedanuHbl U JEUUTHHBI), CHHTE3 U THAPOJIN3 (KUCIOTHBIM U MIETOYHOMN).
0-aMHMHOKHCJIOTHI. besiku u menTuasl

13. a-amuHOKHMCIOTHL. Knaccudukaius no CTpoeHHUIo paguKaia U JOMOJIHUTENbHBIM (YHKIIMOHATBHBIM
rpymnnaM (IpUBECTH MIPUMEPHI).

14. KuciaoTHO-OCHOBHBIE CBOMCTBA (.-aMMHOKHUCIIOT, X aM(OTEPHOCTh MOKa3aTh HA KOHKPETHBIX
npuMepax).

15. O6pa3oBanue nentu10B. KauecTBeHHBIC PEaKIIuy Ha OCIIKH.

16. CtpykTyphb! Oeika (mepBUYHAsI, BTOPUYHAS, TPETUYHAS U YCTBEPTUYHAS), CTAOMIIU3UPYIONTHE UX
(bakTopsI.

YriaeBoanl

17. Baxxneiimme MoOHOCaXapuIbl: allbJIOTIEHTO3bI, alTbA0TEKCO3bI, KETO3bI (IPUBECTH TIPUMEPHI).

18. [ukmno-nienHas (0KCO-OKCH) TAyTOMEPHsI YTIIEBOJIOB Ha IPUMEPE TITFOKO3bI U (PPYKTO3HBI.

19. lucaxapus MaiibTO3a, €€ CTpOEHHUE, IUKJIO-1IeNHas TayroMepusi. BoccranaBinuBarouye cBOMCTBA.

20. lucaxapun nakTo3a, €€ CTpoeHUe, LIUKIIO-1IENHas TayroMepusi. BoccranapiuBaroiue CBOMCTBA.

21. ucaxapun caxaposa, €€ cTpoeHue, ruapoin3. [[pyunHa OTCyTCTBHSI BOCCTaHABIMBAIOIINX CBOHCTB Y
caMOM caxapo3bl M HUIMYKE UX Y MPOTYKTOB THAPOJIH3A.

22. CTpoeHue Kpaxmaina, IoKa3aThb CXeMaTHUYECKH. YKa3aTh TUIIbI CBSI3€H MEXIY OCTaTKaMHU
MOHOCaXapHuI0B B aMUJI03€ U aMUJIOTIEKTHHE. | JTMKOTEH.

I'eTepounkinyeckue coeTUHEHHsI

23.251eKTpOHHOE CTPOEHHUE MUPUUHOBOIO U MUPPOJIBLHOIO aTOMOB a30Ta U YYaCTHE UX IEKTPOHOB B TT,T-
U P,M-COTPSDKEHHBIX CUCTEMAaX apOMaTHYECKHX IeTePOIMKIIOB.

24.OcHOBHbIE, KUCIOTHBIE U aM(OTEpHbIE CBOMCTBA, 00YCIOBIEHHBIE MUPUIMHOBBIM, TUPPOJIBHBIM WIN
OJIHOBPEMEHHBIM NPUCYTCTBUEM ITHX aTOMOB a30Ta B COCTABE FE€TEPOLUKIIOB.

25.Hyxkneo¢uibHble CBOWCTBA MUPHUIMHA B PEAKIUAX 00pa30BaHUs aKWINMUPUINHUEBBIX HOHOB.
26JIakTUM-JTaKTaMHYIO TAyTOMEPHUIO MPEICTaBUTENIeH THAPOKCUIIPOU3BOAHBIX MUPUMHANHA U ITypHHA:
ypauuia, THAMUHA, IUTO3MHA U TyaHUHA.

27.Peakuuu Ae3aMUHUPOBAHUSA aICHUHA U TYaHHHA.

HyKJIeHHOBLIe KHCJIOThbI

28. HykJIenHOBBIE KUCIIOTBHI, KJIacCU(UKAIMS, COCTaB, (PYHKIIHH.
29. IlupuMHIMHOBBIE a30THCTbIE OCHOBAHMS, UX JIAKTaM-JIAKTUMHAsI TAyTOMEPHSL.
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30.ITypuHOBBIE Q30THCTHIE OCHOBAHMSI, UX JJAKTAM-JIAKTUMHAsI TAYyTOMEPHUSL.
31. O6pazoBaHKe HYKICO3HUIOB U HYKJICOTUAOB (TIPUBECTU IIPUMEPHI).
32. Crpoenue yyactka JJHK u PHK. Tunbl cBsizeil B HyKJIEMHOBBIX KUCIOTAX.

6.2.4. IlpuMepbI BONIPOCOB K TECTUPOBAHUIO.

TECTUPOBAHUME
Pa3nea 1.1 Buosiornyecku aKTHBHBbIE HU3KOMOJIEKYJISIPHbIE HEOPraHMYeCKHe BelecTBa.
[13.1.buorennsie 3meMeHThI. KOMITIIEKCHBIE COCAMHEHUS
Ko xonTpoaunpyemoii komnerennuu OIK-5 ( UJ-20mks )

Buorenubie 3j1eMeHTbI

1. Ounemuyeckue 3a001€BaHUs CBSI3aHbl:  |C pOCTOM UesIoBeKa

!c 0COOEHHOCTSIMH OPraHU3MOB Ic pe)XKMMOM CHa U OTJIbIXa

I+c OMOT€OXUMHUYECKUM COCTOSTHUEM CPEJIbl OOMTaHUsI  !C BECOM YelloBeKa

2. Hannume B opraHu3Me TOCTOSHHOW TNMPUMECH HMOHOB CTPOHIMS HApSAy C MOHAMHU KaJIbIIHS
00BsICHSIETCS: paznuaneM pa3MepoB UX HOHOB

!+CX0JICTBOM pa3MepOB UX HOHOB !paznuureM CTPOCHHS UX aTOMOB

3. K OWoreHHBIM OTHOCSTCS IEMEHTHI:  !coziepiKamuecs B MHIIE

l+HE0OXOAMMBIE JIJIS1 KU3ZHEIEATEITLHOCTH OpraHu3Ma

monaiaromye B OpraHu3M U3 OKpYKarolled cpeibl

'monajaronme B OpraHu3M U3 BHYTPEHHER Cpebl

4. Bo Bcex COEIUHEHUSX, COJEpXAIIMXCs B JKUBBIX OpraHM3Max, BOJOPOJ HMeEeT CTETeHb
okucienus:! +1 00 -1

5. HaTpuii u TUTUI HaKaIJIMBaIOTCS:

'BO BHYTPUKIIETOUYHOM JKUJAKOCTH  !|+BO BHEKJIETOYHOM KUIKOCTH

6. Kanwuii, pyOuauii v 11e3uii HAKaIrIMBalOTCS B OPTaHU3ME :

!+BO BHYTPUKJIETOYHOM KHUJKOCTH !BO BHEKJIETOUHOMU KUJKOCTH

7. B opranusMe HaTpuii HaXOIUTCS B BHJIE coJieid: !xiopuaoB !docdaron

BO10pOOKapOOHATOB I+Bcex, BbIIIE IEPEUUCIICHHBIX COeTMHEHUN

8. IlocrosuHoe wu3bepiTounoe morpednenne NaCl — cmocoOcTByeT MOSBIEHHIO B OpraHu3Me
OCMOTHYECKOW: !+TuneproHun !runotoHuun !M3oocMuu

9. l'unepronnueckue pactBopel NaCl obmagaror cBoiiCcTBOM: lo6e360uBarOIIMM
l+aHTUMHUKPOOHBIM lcra3sMoIMTHYECKUM

! perysuu 0OCMOTHYECKOTO TOME0CTasa
10. ITpumenenne NaHCO3 B 60oabIuX 103aX IPUBOJUT K:

!+anmkano3y !MOBBINICHUIO KHCIOTHOCTH XKEIYJOYHOTO COKa

lanmnosy IMOHMK. KUCIIOTHOCTH JKEITYIOYHOTO COKa

11. Kanuii B GOJIBIIUHCTBE CITy4acB SIBJISICTCS aHTAarOHUCTOM:

lcepeOpa 6poma +HaTpus pyounus lne3us
12. Ilpu kanueBOM UCTOIICHUN TPUMEHSIIOT:

1+KClI INaCl INaHCO3 !'KHCOs3

13. 'maBHBIM KOMIIOHEHTOM KOCTHOHM TkaHu siBnsietcs: !+Ca !IMg !Ba !ISr
14. KommuiekcooOpazoBaTeneM B XJI0poduiie sIBIsSeTCsl UOH:

I+Mg?* ICa? 'Ba?* ISr?*
15. VloHb! Kanblys NOJABIISIOT AKTUBHOCTh MHOTUX (DEPMEHTOB, AKTUBHUPYEMBIX HOHAMH 1Sr?*
IBa?*1+Mg?* IMn?
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6.2.5. [IpuMepsl  OUJIETOB 1JIfl COOECETOBAHUSA

TFOCYAAPCTBEHHOE OBPA3OBATEJIBHOE YUPEXJIEHUE BbICIIET'O OBPA3OBAHMSI
«JATECTAHCKUU TOCYJAPCTBEHHbBIM MEJUIIMHCKUU YHUBEPCUTET»
MUWHUCTEPCTBO 3IPABOXPAHEHUSI POCCUMCKOMN ®EJEPALIAN

BUMJIET Ne 27
K ANOOPEPEHIIUPOBAHHOMY 3AYETY 110 XUMUHU

1. Bogoponokapbonarnas OydepHnas cucrema. [IpuBectn cocra, Mmexanu3M Oy(hepHOTO ACHCTBHS,
dbopmynel ais onpenenenus pH, 3081 OydepHOro neicTBHS U eMKOCTH Oydepa 1o KUCIoTe U
LIEJIOYH.

2. buonoruuecku BaskHble OKCOKHCIIOTHI. KeTo - eHonbHas Tayromepus. Hanumnre ypaBHeHne
peakuuu dTepuUKaluy MUPOBUHOTPAJHOM KUCIOTHI ¢ pochopHOi kuciaoToi. HazoBuTe npoaykr,
YKaXKXUTE OMOJIOTHYECKYIO POJTb.

YTBepxk/IeH Ha 3aceqaHuu Kadeapsbl, IPOTOKOT OT « » 20 . Ne
3aBemyromuii Kageapoii: /

Haeues D.P., npogheccop, 0.:m.H. noonucs

CocraBuTtenu: /

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

« » 20 2.

TFOCYJAPCTBEHHOE OBPA3OBATEJ/IbHOE YUYPEXKIEHUE BBICHIEI'O OBPA3OBAHUS
«JAT'ECTAHCKHUH I'OCYJAPCTBEHHBIM MEJUIIUHCKUN YHUBEPCUTET»
MHWHHUCTEPCTBO 3IPABOXPAHEHHUSA POCCHHUCKOU ®EJEPALIUN

BUJIET Ne 28
K INOPEPEHIIMUPOBAHHOMY 3AYETY 110 XUMHNHU

1. Ammuaunas OydepHas cuctema. [IpuBectu cocraB, MexaHu3M OyhepHOTO ACUCTBUS, (OPMYIIBI
st onipenenieHust pH, 30HbI OyepHOTO NeCTBUS B eMKOCTH Oydepa 1o KUCIOTE U MISIIOYH.

2. CDOC(bOJ'II/IHI/II[bI, CTpOCHHC, ouonornyeckas POJIb. Hanummure YpaBHCHUA PCAKIIUN CUHTC3a
Ke(baJ'II/IHa, COACPKA-IICIO aluJIbl CTeapHHOBOﬁ U OJICMHOBOM KHCIOT.

YTBepKJIeH Ha 3aceqaHuy Kadeapsl, IPOTOKOI OT « » 20 1. Ne

3aBemyromui kaheapoi:

Hazues D.P., npogeccop, 0.m.H. noOnucy
CocTaBuTeH:

Babaesa /[I1., ooyenm, k.x.1 noonuco
« » 20 2.
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6.2.5. Onncanue nokasareJieil 1 KpUTepHeB OLCHMBAHUSI KOMIIETCHIIMH, YKA3aHHOMH B
pasgene 2, Ha pa3JMYHBIX dTanax ee (popMupoBaHusi, ONMCAHHE IIKAJ OLCHUBAHUS

B CUCTCMY OLICHUBAHUA BXOJUT 3a4YCT

Kpurtepuu
OlleHUBAHHUA

HIxkaJyia oneHUBaAHUA

«HE 3a4YTCHO»

| «GAYTCHO»

KOI[ KOMIICTCHIIMUA U HAUMECHOBAHMEC HHAUKATOPA JOCTUKCHUS KOMIICTCHINHA
HN-1lonk-s Crnocoben onenuBaTh MOPGh0o-GyHKIIMOHATBHBIE MPOIIECCHI MPHU (HU3UOTOTUUECKHIX

COCTOSTHUSIX.

3HATh CtyneHT He criocoOeH CTyaeHT caMOCTOSTENHHO BBIICISICT TTIaBHEIE
CaAMOCTOATCIIBHO BBIJACIATH IMMOJIOKCHUA B U3YYCHHOM MaTCpHajIC U crocooeH
TJIaBHBIC ITOJIOKCHUSA B U3YYCHHOM JaThb KPAaTKYIO XapaKTEPUCTUKY OCHOBHBIM HJICAM
mMarepualie TUMCHUILINHBIL. HpOpa6OTaHHOI‘O marepualia JUCHUILINHBI.
He 3naer (pu3HKO-XUMUYECKHE IMokaspiBaer moHnManue (QU3NKO-XUMHUYECKUX
ACTMEeKThl BAXKHEUIIINX OCHOB TIOBEPXHOCTHBIX SIBJICHUH, JUCTICPCHBIX
OMOXUMHUYECKHUX MTPOTIECCOB U CHCTEM, BBICOKOMOJICKYJISIPHBIX COSAMHEHUH, X
pa3IUYHBIX BHIOB TOMEOCTa3a B | CYIIHOCTH, POJIM B 0OMEHE BEIIECTB, 0a3MCHBIX
OpraHu3Me: TEOPETUYECKHE MIPUHIHUIIOB UX UCIIOJIb30BAHNS B MEIULIHE
OCHOBBI OMO’HEPTETHKH,
(hakTOpBI, BIHSIONINE HA
CMELIEHUE PaBHOBECUS
OMOXMMHMYECKHX MTPOIIECCOB.

yMeTh CTyneHT He ymeeT CryzneHt ymeer OOBSACHATh IPUYUHBI U
IIPOTrHO3UPOBATHL HAITPABJICHHUE, IOCJIENCTBUS U3MEHEHUHN HaIpaBJICHUS, IIOJTHOTHI
ITOJTHOTY M PE3YJIbTaThI U Pe3y/bTaTOB XUMHUECKUX U (PU3UKO-
XUMHUYECKUX U (PU3HKO- XUMHUYECKUX IIPOLIECCOB, MPOTEKAIOLINX B
XMMHUYCCKUX IIPOLIECCOB, OpraHu3Me 4ejoBeKa; MPOU3BOAUTD (PU3HKO-
OIIMPAsACh HA TCOPETUYCCKUE XUMUYECKUE U3MEPEHUS, XapAKTEPU3YIOIIHE TE
IIOJIOXKECHHUS XMMUH, PE3YJIbTAThl | WJIM UHBIE CBOMCTBA PACTBOPOB, CMECEU U
BBIYMCJICHUI U HAOII0IeHUI JIEKapCTBEHHBIX MIPENapaToB; KJIacCUPUIMPOBATH

XUMUYECKUE COCAUHEHUSI.
BJIaleTh CryzneHT He Biageer CryneHT MoKa3pIBaeT rTyOOKOe U MOTHOE BiIaIcHUE

TEPMHUHOJIOTHEH; TEXHUKOU
MIPOBE/ICHUS] KaYeCTBEHHBIX
peakiuii Ha HEeKOTOPbIe
OMOJIOTUYECKU BaXKHBIC
COEIMHEHUS U JIEKAPCTBEHHbBIC
CpEICTBa.

BCEM 00BbEMOM H3y9aeMOU JVCIUTUINHBL, BIaICeT
TEPMUHOJIOTHEN; TIPEICTABICHUSIMU 00
OCHOBHBIX XUMHUYECKUX U (PU3UKO-XUMHUECKHUX
METOJAaX MCCIICIOBAHUS U TEXHOJIOTHSX,
HCTIONB3yEMBIX B MEIUIIMHE; HABbIKAMU aHaIU3a
Y pacyeTa MapaMeTpoB BKHEUIINX XUMUUECKUX
U QU3UKO-XUMHUYECKUX MPOIIECCOB;

Koa xoMneTeHIy 1 HAHMEHOBAHHE HHANKATOPA I0OCTHKEHUS] KOMIIeTeHIIHN
N-20nk-s CnocoGeH o1ieHnBaTh (PYHKIIMOHAIBHBIE TPOLIECCHI TP NATOJIOTUYECKUX COCTOSHHSIX.
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3HATH CryneHT He ciocoOeH CTymeHT CrocoOeH HCIONb30BaTh
WCIIOJIb30BATh €CTECTBEHHOHAYYHbIC TOHSATHUS O XUMHUUYECKOU
€CTECTBEHHOHAYYHbIE MOHATUS | HIPUPOJE, CTPOCHUHU M (PYHKIUAX OHOJOTUYECKH
0 XMMHUYECKOU IIPHUPOJE, BAXHBIX OPIraHUYECKUX COCIUHEHUN
CTpOeHUH U DYHKITUU (HYKJIGMHOBBIX KUCIIOT, TPUPOIHBIX OCIIKOB,
OMOJIOTUYECKH BaXKHBIX YTJIEBOJIOB, )KMPOB, BOJOPACTBOPUMBIX U
OPraHUYECKHUX COETUHEHHI YKAPOPACTBOPUMBIX BUTAMHUHOB, TOPMOHOB U JIp.)
(HYKJICMHOBBIX KHCIIOT, B MHTEPIIPETAlMA O0CCIICUeHUS] HOPMAIBLHOTO
IIPHUPO AHBIX 6eJ1KOB, YIJICBOJIOB, Q)yHKHI/IOHI/IpOBaHI/Iﬂ 3J0pOBOTO OpraHui3mMa
KUPOB, BOJIOPACTBOPUMBIX U YelloBeKa , B GOPMUPOBAHUN OCHOBHBIX
’KHPOPACTBOPUMBIX BUTAMUHOB, | (GM3MOJOTMYECKHX IIOKA3aTENEH,
TOPMOHOB U JIp.) B CMOCOOCTBYIONIUX COXPAHEHUIO U YKPEIUICHUIO
HHTEPIIPETAIIMN 00eCTIeYeHUs 310pOBBS, TpoduiakTrKe 3a00JIeBaHUN U
HOPMAJIBHOTO BupycHbIX uHpekuit: OPBU, rpunma, COVID -
GyHkmEonupoBanus 3g0posoro | 19.
OpraHu3Ma 4ejioBeKa, B
(hopMUPOBaHUHU OCHOBHBIX
(hM3MOJIOTHYECKUX TTOKa3aTeNeH,
CHOCOOCTBYIOUIUX COXPAHEHUIO
Y YKPETUICHUIO 3I0POBBSL.
yMeThb CryneHT He ymeeT pellaTh CryneHt ymeeT KJIaCCU(PUITUPOBATH XUMHUECKHE
TUTIOBBIC TIPAKTUYECKUE 3a/1a4U | COCIMHEHHUS, OCHOBBIBASCh Ha UX CTPYKTYPHBIX
U HE BJIaJICET TEOPETUUYECKUM dbopMynax; NpOrHO3UPOBATH MTOBEIECHUE U
MUHHUMYMOM Ha 6oiiee (GyHKIMM OPraHUYECKHUX BEIIECTB B )KHBOM
a0CTpaKTHOM YpPOBHE. OpraHu3Me Ha OCHOBE UX KJIacCHU(UKAITMOHHOU
MPUHAJUICKHOCTH (CTPOCHHS U HATUYUS
(GYHKIIMOHATBHBIX TPYII); ClIoCOOeH
aQHAJIM3UPOBATH JIEUCTBHE HEKOTOPBIX
JIEKapCTBEHHBIX CPEJICTB HA OCHOBE
KJIaCCU(PUKATMOHHON IPUHAJIEKHOCTH €ro
(GyHKIIMOHATIBHOU TPYIIBI M CTPOCHUS.
He Brageer mpeacTaBICHUAMU Brmaneer mpencTaBiIeHUSIMU 00 OCHOBHBIX
BJIA/IETH 00 OCHOBHBIX €CTECTBEHHOHAYYHBIX METOJIaX UCCIICOBAHUS U

€CTECTBEHHOHAYYHBIX METOJaX
HCCIIEIOBAHUS U TEXHOJIOTHSX,
WCIOJIb3YEMbIX B MEHIIMHE;
HaBbIKaMU aHallM3a U pacyeTa
MapaMeTpoB BaXKHEHUIITHX
XUMHYECKUX U PU3UKO-
XUMHYECKUX MPOIECCOB.

TEXHOJIOTHAX, UCIIOJIB3YEMbIX B MCANIIUHC,
HaBbIKaAMH aHAJIW3a U pacucTa IapaMmecTpoB
Ba)KHEHIIINX XUMHUYECKUX H (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IX
IMpoIccCCoOB.

VIil. YYEBHO - METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUITVINHBI
7.1. OcHOBHas JuUTEpaTypa

IleyaTHbIEe M31aHUSA

Ne HaumenoBanue uzganus KonnyectBo
9K3EMIUIPOB B
OoubanoTexe
1 O6mas xumus. buopusudeckas xumusa. XuMusi OMOT€HHBIX 246
sanemeHToB: yueOHuUK /Epmos FO.A., [lonkoB B.A., bepnsaun
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A.C.; mon pen. 0.A.EpmioBa.-2-¢ u3a., nepepad. - Mocksa
:Bricmag mkoina,2018.-560 c.- ISBN 978-5-06-003026-x.
TeKcT: HenmoCPEICTBEHHBIN.

[TonkoB B.A. O6mas xumus: yueonuk /B.A. [Tonkos, C. A. 208
ITy3akoB ,- MockBa: [DOTAP — Meana —20010.-976¢.- ISBN
978-5-9704-1570-2. TekCT: HEOCPEJACTBCHHBIM.

3J1€KTPOHHI)IC H3JaHUA

Ne

HaumeHnoBaHue U31aHus

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

Xumust [ DnexTpoHHEIH pecypc] : yueOnuk / [TyzakoB C.A. - 2-e u3n., ucnp. u jotm. - Mocksa :

URL:http://www.studmedlib.ru/book/ISBN5970401986.html.- TekcT: 3neKTPOHHBIN

ISBN 978-5-9704-3188-7 - Jloctyn mo soruny u mapoito. — URL:

TrokaBkuHa H.A., Buoopranndeckas xumus [ IeKTpOHHBIN pecypc| : yaeonuk / H.
A. TrokaBkuHa, FO. U. baykos, C. D. 3ypabsH. - Mocksa : [DOTAP-Menua, 2015. - 416 c. -

http://www.studmedlib.ru/book/ISBN9785970431887.html- TekcT: ameKTpOHHBIH

7.2. lonoJTHUTEILHAS JIUTEPATypa

IleyaTHBLIE HCTOYHUKH

Ne N3nanus KonmnuectBo
IK3EMILISPOB
B
o6ubnuoreke
1 TrokaBkuHa H.A. buooprannyeckas xumus : yaeOHUK JUIs Mell. By3oB/ H. A. 415
TrokaBxkuHa .— Mocks: U3znarensctBo «Memunmaa ».2010. — 416¢. -ISBN978-5-
9704-1773-7. — TekcT : HEMOCPEICTBEHHBIN.
2 | Iomkos B.A. IIpaktukym mo obuieri xumun. bruodusndeckas xumus. Xumust 246
OMOTEHHBIX IEMEHTOB : yueOHoe nocodue / mox pea. B.A.Ilonkoga,
A.B.babkoBa. -4 u3n1 - Mocksa: FOpaiit, -2018 .-239c. — Tekcr:
HENOCPEICTBEHHBIN.
3 | badaesa . JI.Il. JlaGopaTopHblii  NPaKTUKyM  «AHaIU3  OPraHUYECKUX 50

coenunenuiy/[.I1.babaesa,I1. A.I'am3aroBa,A. X.Uapucosa,K.M.MaromenoBa;mno
pen. O.P.Haruesa. -Maxaukana: M3narenscko - nonurpaduueckuii nentp AIMYVY,
2019.- 64c. -ISBN978-5-9704-3188-7. — TekcT : HETIOCPEICTBEHHBIN.
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http://www.studmedlib.ru/book/ISBN5970401986.html

3JIeKTp0HHBIe H3JaHusA

No HaumeHoBaHue u3aanus

buooprannyeckasi XUMUsl : PyKOBOJICTBO K MPAKTUUCCKUM 3aHATHSM : ydeOHOE mocooue /
nox penaknueit H. A. TrokaBkunoi. — Mocka : [DOTAP-Menua, 2016. — 168 ¢. — ISBN
978-5-9704-3801-5. —/TocTyn MOJOTUHY U TIAPOJIIO. -

URL :http://www.studmedlib.ru/book/ISBN9785970438015.html. — TekcT: 31eKTPOHHBIIA.

Xumusi OMOTE€HHBIX AIEMEHTOB : Y4€OHO-METOINYECKOE TIOCOOME /ISl CTYICHTOB
MenunuHckux By30B / ®I'BOY BO BI'MY um. H. H. bypaenko ; coctaBurenu : B. M.
Kiokxoga, H. U. Tlonomapesa, H. M. OBeukuna [u ap.]. — Bopornex : BTMY, 2019. — 58
2 ¢. — JlocTyn NoJIOTMHY U MapoJIto-

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

JEKTPOHHBIM.

7.3. Pecypchbl nHPOPMALMOHHO-TEJIeKOMMYHUKAUMOHHON ceTn « MHTEepHET»

https://eos-dgmu.ru/course/view.php?id=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 «Koncynbrant cryaenTay http://www.studmedlib.ru/ (Bxox 3aperucTpupoBaHHBIM
M0JIH30BaTENSAIM) ( perucTpanus B OMOIHOTEKE,0TIe JIEKTPOHHBIX PECYPCOB).

7.4. UnpopmManmoHHbIEe TEXHOJIOTHH

[Tepeuens nporpammuoro obecrieueHus (Win HOME 10 Russian OLP (CyOnuiieH3u0HHBII
norosop Tr000044429 ot 08.12.18 r.); Kaspersky Edition Security nns 6usneca — CtaHgapTHBIM
Russian Edition. 100-149 Node (JIunensuonsusiii orosop Ne 1081-2015 ot 14.10.2018 r); Office
ProPlus 2013 RUS OLP NL Acdmc (moroBop NeJII1-026 ot 16.10.18 1) u 1.71.)

Ilepeuens unghopmayuoHHbIX CHPABOUHBIX CUCHIEM:
JJleKTPpOHHAasA HH(popMannoHHo-00pa3oBareabHas cpega (QUOC) AI'MY .- Pexxum nocryna no
naposto -URL: https:// eos- dgmu. ru
KoHcynbTaHT cTydeHTa: JEKTpOHHAs OMOMMOTEeYHasl CUCTeMa. .- PeXuUM JocTyma mo maposio -
URL.: http: //www.studentlibrary.ru

®denepaibHasi JJIEKTPOHHAsI MeIUIHHCKasi 0ubamoreka (®OMB). .- Pexum pocryma 1o
naposto - URL: http://feml.scsml.rssi.ru
Hayunasi saexTponHasi OmOumoreka elLibrary. .- Pexum pocrtyma mno mapomo -URL:

https://elibrary.ru/defaultx.asp

Hayunasi 3siexTpoHHasi 0ubianoreka KubepJlenmnka. .- Pexxum nocryna mo maposo - URL:
http://cyberleninka.ru

JaexkTpoHHasi oudanorexka PO®MU. .- Pesknm noctyna mo maposto - URL: http://www.rfbr.ru.
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Vill. MATEPUAJIBHO — TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHBI

N n/mt | Bux noMerienus ¢ HoMepoM HaumenoBanue o06opynoBaHus
1. | JIaGoparopus Ne 3 — nys 1.Crounbl nabopatopHble, CTYybs, J0CKA.
MIpOBeIeHUS 1a00PaTOPHBIX 2.BuITsKHOM mIKad.
3aHATHi, 45 M 3.IIkads! 1715 TOCYIBI.
VYn. Hlamuns 48, yuyeOHO- 4.1lIxads! 11 peaKTUBOB.
ab0paTOPHBINA KOPITYC, 2 ITaXK 5.CTOJ ISl TATPOBAHUS.
6.1lITaTHBEI ¢ OFOpPETKAMHU.
7.JlabopaTtopHas nocyna (mpooupku,
TUTIETKH, TIPEJMETHBIC CTEKIIa, CTEKIISTHHBIC
MAJIOYKH, KOJOBI IS TATPOBAHUS, BOPOHKH,
GUIBTPHI U T.1.).
8.2nexrpudeckue mpuoOPHI (Ieuka,
BOJIsiHas OaHs, Mellaika, CyIIUIKa ISl OCY/IbI
U T.J.)
2. Jleknmonubent 3am Ne 1 — mua
MPOBEICHUS JIEKIMOHHBIX | MynbTUMEIUITHBIN KOMIIJIEKC (HOYTOYK,
3aHATHi, 100 M IPOEKTOP, DKPaH)
Vn. Ilamuns 48, ydeOHO-
J1abopaToOpHBINA Kopmyc, 1 aTax
3. | YUurampueie  3ambl —  juid | CTOJBL, CTYINbsI, KOMIIBIOTEPHI Ui pabOTHI €
CaMOCTOSITEILHOM pabOTHI. 3NIEKTPOHHBIMU pecypcaMu OUOIMOTEKH,
yiL. A.AnueBa 1, | yueOHas1, Hay4Has, IEpUOANYECKAs JIUTEpaTypa.
OuoJlorHuecKkuii kopmyc, 1 aTax,
Hay4dHas oubnumoreka JII'MY

IX. UCITIOJIb3OBAHUE UHHOBAIIMOHHBIX (AKTUBHbBIX U UHTEPAKTUBHBIX)
METOAOB OB YUYEHMUSA

HCHOJ’ILSyeMHe AKTUBHBIC W HHTCPAKTUBHLIC MCTO/bI O6yLICHI/I$I npu H3YyUCHUU HaHHOfI

JAUCHUIINIMHBI COCTABJIAKOT IMOPAAKaA 68 % ot 0OBeMa AYAUTOPHBIX 38.HHTHI>1, TaK KaK IIPaKTHYCCKHU
KaKJI0€ 3aHATHUC, IPEAYCMATPHUBACT BbINIOJIHCHUC J'Ia60paTOpHI>IX OIIBITOB, PCIICHUC 3aJa4,

BBIIIOJIHCHHUEC ITPAKTHYCCKUX 3aIaHUi.

Ne HanMmenoBaHue pasaciia
n/n AU CIHUITIIMHBI

Bun, Ha3BaHUe TeMBbI 3aHATHS C TpynoeMkocThb
UCIIOJIb30BaHUEM (POPM aKTHUBHBIX U (uac)
UHTEPAKTUBHBIX METOJIOB O0YyUEHHUS

1.1 | OOmasg xumus. 113.1 .buorennsle raeMenTsl. KOMILIEKCHEIE 2
Buomornuecku COEIMHEHH.
aKTHUBHBIC JI3.1.KoMmekcHbIe COeJUHEHNS U UX
HU3KOMOJIEKYJISIPHBIE CBOIJCTBA.
HEOpraHWYECKue

BelllecTBa (CTPOCHHUE,
CBOWCTBa, y4acTHe B
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(GyHKIMOHUPOBAHUE
YKUBBIX CUCTEM).

1.2 | Dnementsl xumudeckor | [13.2 Xumuyeckas TepMOAMHAMHKA
TEPMOIUHAMHUKH, JI3.2. Omnpenencure TEIIOBOTO Y deKTa
TEPMOIUHAMHUKHU XUMUYECKON peaKiiuu
pacTBOpOB U
XHUMHYECKON KHHETUKH.
1.3 | OCHOBHBIE THIIBI [13.3.PactBopsbl. KosumuratuBHbie CBOMCTBA
XUMHYECKHUX pacTBOPOB .
paBHOBECHII U JI3.30cmoc, ocMoTHueckoe naBieHue. Poct
MPOLIECCOB B MCKYCCTBEHHOM KieTku Tpayoe
(YHKIIMOHUPOBAHUU [13.4KucnoTHO-0CHOBHOE paBHOBECHE.
JKUBBIX CHCTEM. I'maponus coneit
JI3.4.KucnoTHO-OCHOBHOE paBHOBECHE.
TunuuHele cirydau TMAPOIN3a COJIEH
[13.5. bydepnsie cucremsl. bydpepnas
€MKOCTb.
JI3.5.CBoiicTBa Oy(depHBIX pacTBOPOB.
I13.6. I'ereporenHbIe TIPOTIECCH U
paBHOBECHS.
JI3.6.13y4yenue ycnoBuil paCTBOpPEHUS U
00pa3oBaHMs OCAIKOB.

dusnueckas XUMUS

MMOBEPXHOCTHBIX JI3.7.110BepXHOCTHBIE SIBJICHUS

14 SIBIICHUH B

(G YHKIIMOHUPOBAHUH

YKUBBIX CUCTEM.

1.5 | ®usnyeckasa xumus [13.7. Jucniepcubie cuctembl. KomtonaHpie
JMCTIEPCHBIX CHCTEM B PacTBOPBHI.

(hYHKIIMOHUPOBAHUN JI3.8.11ostydeHune u CBOMCTBA KOJUIOUIHBIX
YKUBBIX CUCTEM. pactBopoB. Koarymsius KoyionioB
JNEKTPOJIUTAMHU.

2.1 | buoopranuyeckas [13.9 Xumuueckast cBsI3b U B3aUMHOE BIIHSIHHE
xumusi. Peakiionnas aTOMOB B OPTaHMYECKUX COCAMHECHUSX.
CIOCOOHOCTh ComnpsiKeHHbIE CUCTEMBI.

OpPraHHYECKUX
COCIMHEHUH. [13.10 KucnoTHO-0CHOBHBIE CBOMCTBA
[Tomum - n

rerepo(yHKIMOHAIbHBIE
COEIMHEHUS,
y4YacTBYIOIINE B
poueccax
KU3HEJESATEIbHOCTH.

OPraHUYECKUX COECTUHEHUI.
JI3.9PeakiinoHHas CriocoOHOCTh
KapOOHWIIBHBIX COEIMHEHUH (albIeTUIIB U
KETOHBI).

JI3.10 PeaknmoHHast cHoCOOHOCTD
KapOOHOBBIX KUCIIOT U X (PYHKIIMOHATHHBIX
MPOU3BOIHBIX.

OKuclieHHe 0JIEMHOBOM KUCIOTHI paCTBOPOM
nepMaHraHaTa Kajiusl.
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[13.11. AMunociupTHL. OKCUKUCIIOTHI.
JI3.11.0TkpBITHE 11aBETIEBON KUCIIOTHI B BUIC
KanbplueBoi cou. OOpa3oBaHUE XEIATHOTO
COEIMHEHUSI BUHHOM KHCIIOTHI C TUAPOKCHIOM
memu(ll).

I13.12.OKCOKUCIOTHI.

113.13.OMbLIIsIEMBIE JTAITHIBL.

2.2 | buomonuMepsl 1 UX

CTPYKTYpHBIE
KOMITOHEHTBHI.

113.14. o-AMHUHOKHCHOTEL BeNnky U nenTuabL.
JI3.12.KauecTBeHHBIE PEAKIIUU HA Ol
AMHUHOKHUCIIOTBI

I13.15.YrineBoasr .

JI3.13. TIpo6a Tpommepa, peakiiust
CennBaHOBa, BOCCTAHOBIICHHE aMMHAYHOTO
pacTBopa THIPOKCHIa cepedpa TIIF0K030H,
OTCYTCTBHE BOCCTaHABIMBAOIICH
cnocoOHOCTH y caxapo3bl. KauecTBeHHas
peaKius Ha Kpaxmal.

[13.16. buosiornyecku Ba)xHbIE
TETEPOLIMKIMYECKUAE COCTUHEHUS.

[13.17. HyknenHoBbIE KUCIOTHI.

X. METOJUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI

1.IlpakTukym mo obmieit xumun. brodusnueckas xumuss. XuMusi OHOTEHHBIX DJIEMEHTOB.
YueOHOe mocobue ans cryaeHToB MeaunuHckux By30B (Pen. B.A.Ilomkos, A.B.babkoB).- M.,

IOpaiir, 4 uzn., 239 c.,, 2018 1.

2.MCTO,Z[I/IHCCKI/IC pa3pa60TI<H K J'Ia60paT0pH0-HpaKTI/I‘-ICCKI/IM 3aHATUAM II0 XUMHUHU OJI

cTyaeHToB 1 kypca nedebHoro ¢akynsrera JIMY: - mox pen. D. P. Haruera, 2020r

VYuebHoe nmocobue u MeTondecKkrue pa3paboTKH UMEIOTCS B J1a0opaTopuu B HEOOXOIMMOM
KOJIMYECTBE ISl UCIIOJIb30BaHUS CTY/ACHTaMH.
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XIl. OCOBEHHOCTH OPTAHU3AIIMU OBYYEHMUS 11O JMCIUIIVIMHE 1A
NHBAJINI0B ! JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbSA

11.1. O0y4yeHue HHBAJINAOB M JIHI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS

[Ipy HEOOXOAMMOCTH OCYIIECTBISICTCS Kadeqpold Ha OCHOBE agalTHPOBAHHOW pabouei
nporpaMmsbl C UCIIOJB30BAHUEM CIICTIUAJIBHBIX METOJ0B O6y‘-ICHI/I$I U JUJAKTUYCCKUX MAaTCpUuajioB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTeH TNCUXO(U3NYECKOTO pa3BUTHUS, WHAWBUAYAIbHBIX
BO3MOYHOCTEH M COCTOSIHUS 3/I0POBBSI TAKUX 00ydaromuxcs (00ydaromerocs).

11.2. B nessix ocBoeHus y4eOHOii MporpaMMbl AMCHUTIMHBI HHBAJIMIAMHU U JTHI[AMH C
OrpaHHYeHHbIMH BO3MOKHOCTSIMH 3/10POBbsI Kadeapa odecneunBaer:

1) asnst MHBAJMIOB M JIMIL C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3JI0POBBSI TIO 3PEHHIO:

* pa3MelieHue B JIOCTYIIHBIX Ui OOYYalOIIUXCS, SBISIOIIMXCS CJIENBIMUA  HJIH
CIIa0OBUASIIMMY, MECTAX U B aJalTHPOBAHHOW (opMe CrpaBOYHON HMH(OPMALUU O paclnucaHUU
y4eOHBIX 3aHATHUH;

* IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIET0 00yUaroeMycs He0OX0IMMYIO TTOMOIIIb;

* BBINTYCK AJBTEPHATHBHBIX (POPMATOB METOJIUYCCKHX MATEPHAIOB (KPYIHBIH MpudT wim
aynuodaiiser);

2) 11t MTHBAJTUJIOB | JIMII C OTPAaHMYEHHBIMHA BO3MOXXHOCTSIMH 3JI0POBBSI IO CITYXY:

* HaJUIeXaIIMMH 3ByKOBBIMU CPEJCTBAMU BOCIIPOU3BEACHNE HH(OpMALINY;

3) s MHBAJIMIOB U JIMI C OTPAaHUYEHHBIMM BO3MOKHOCTSIMU 3J0POBbS, HMEIOIINX
HapyYIIEHUs ONOPHO-/IBUraTEeNILHOTO armapara:

* BO3MOXXHOCTHh OECIPENsATCTBEHHOTO JOCTyIMa OOYyYaroluxcsi B y4eOHBIC TOMEIICHHS,
TyaJleTHble KOMHAaTbl M JApyrue nmnomemieHuss kadeapel. B ciyyae  HEBO3MOXKHOCTHU
OeclpensTCTBEHHOI0 J0CTyna Ha Kadeapy OpraHH30BBIBaTh Y4e€OHBIM MPOIECC B CHEIUAIBHO
000Opy/IOBaHHOM IIEHTPE WHIUBUAYAIBHOTO W KOJUJICKTUBHOTO IOJIb30BAHMS CIIEHUAIBHBIMU
TEXHUYECKUMHU CPEICTBAMU OOYYEHHUS ISl MHBAIMJOB U JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSAMU
310poBbs (yi1. A.AnueBa 1, Gnosornueckuit kopiyc, 1 atax, HaydHas ounbauoreka [[IMY).

11.3. O0pa3oBanne 00y4alOIIHUXCHA C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3I0POBbSI MOXKET
OBITh OPraHU30BAHO KAK COBMECTHO C IPYTMMH 00Yy4arOIIUMHUCS, TaK U B OTJCIIbHBIX TPYIIIaXx.

11.4. IlepeyeHb y4eOHO-METOAMYECKOI0 oO0eclmeYeHUS] CAMOCTOATENbHOH  PadoOThI
o0yyaromuxcs Mo JUCIUIIHHE.

y‘le6HO-MeTOI[I/I‘IeCKI/Ie MaTepuralbl AJIA CaMOCTOSITEIbHOM pa6OTBI 06yqa}01111/1xc;1 U3 4uciia
HHBAJIMIOB KU JIMI C OIpaHUYCHHBIMH BO3MOXHOCTAMU 3O0POBbA IPCAOCTABIIAIOTCA B (1)OpMaX,
AAlITUPOBAHHBIX K OI'PaHUYCHUSAM UX 3JOPOBLS U BOCIIPUATHS I/IH(i)OpMaLII/II/II

Kareropuu ctyneHTOB Dopmbl

HapyleHHEM CiryXa - B Ie4aTHOH Gopme;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

C napyuieHueM 3peHus - B [Ie4aTHOU (popMe yBETHMUEHHBIM IIPUPTOM;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B hopme aynuodaiina;

C HapyleHHeM ONIOPHO-BUTaTEIBLHOTO - meyaTHo popme;
anmapara - B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

JlaHHBII TEPEYCHb MOXET OBbITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
oOyJaronuxcs.
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11.5. @oHI OIEHOYHBIX Cpeacre AJjsd IPOBEIACHUSN l'lpOMe)KyTO‘lHOﬁ arrecranmumn
oﬁyqammnxm o JTMCHMIIJINHE.

11.5.1.  IlepeueHr (OHIOB OIICHOUHBIX CPEJCTB, COOTHECEHHBIX C IIJIAHUPYEMBIMHU
pe3yJbTaTaMH OCBOCHHUS 00pa30BaTEIbHOM IPOTrPaMMBI.

I[JI?I CTYACHTOB C OIrpaHUYCHHBIMU BO3MOXKXHOCTAMU 310POBbA

Kateropuu crynenron Bunbl o1ieHOYHBIX CPEACTB DopMBbI KOHTPOJIS ¥ OLIEHKU
pe3yIabTaTOB 00yUCHHS

C HapymieHueM ciayxa TecT MPEUMYIIECTBEHHO TTMCbMEHHASI
MIpOBEpKa

C HapymieHueM 3peHust cobecenoBaHme MPEUMYIIIECTBEHHO yCTHAas
MPOBepKa (MHIUBHIYATBHO)

C Hapy1mieHreM OnopHo- peluieHne AUCTaHIMOHHBIX TECTOB, opranuzaius Koutposus B 911OC

JIBUTATEJILHOTO amnmapaTa KOHTPOJIbHBIE BOTIPOCHI JAI'MY, nucbMeHHast mpoBepka

O6y‘~IaIOHII/IMCﬂ C, OTHOCAIIMMCA K KaT€ropuu HWHBAJIWIAOB U JKI, C OI'PaHUYCHHBIMU
BO3MOXHOCTAMMU 3JOPOBbS YBCINYHUBACTCA BPEMSA HA IMMOATOTOBKY OTBETOB K 3aqéTy, paspemacTcAa
IMOATOTOBKA K 3a4€Ty C HMCIOJIb30BAHUEM AWCTAHIIMOHHBIX O6p330BaTeJ'H)HI)IX TEXHOJIOTHH.

11.5.2. Meroau4eckue MaTepHuaJIbl, ONpeAe/sIolMe Npoueaypbl OCeHUBAHUS 3HAHU,
YMEHHUI, HABBIKOB U (WJIM) ONBITA AeATEIbHOCTH, XapaKTEePHU3YIOLHe 3Tanbl ()OPMUPOBAHUS
KOMIIeTEHIHIA.

[Ipu mpoBemeHUM TPOIEAYPHl OIICHUBAHHS PE3YJIbTATOB OOYYCHHsS HHBAIUIAOB M JIHI[ C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI MPEIYyCMATPUBACTCS HCIIOJIB30BAaHUE TEXHHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBUAYAITLHBIMUA 0COOCHHOCTSIMH.

[Iponiemypa omeHWBaHUS PE3yJIbTAaTOB OOYYECHWs WHBAJIUIOB W JIMII C OTPaHUYCHHBIMHU
BO3MO>KHOCTSIMH 3JIOPOBbSI TIO JHMCIUIUIMHE IMPEIyCMaTpUBAECT MpPEJOCTaBIeHHEe WH(POpPMAIUU B
dbopmax, aanTUPOBAHHBIX K OTPAHHMYCHHUSM MX 370POBbSI U BOCHIPUSTHS WH(OPMAIIHH:

J1J1s1 JTUT] ¢ HApYIICHUSIMHA 3PCHHS:

- B [I€YaTHOW (hopMe YBEITUYCHHBIM HIPHPTOM;

- B hopMe 3IeKTPOHHOTO IOKYMEHTA;

- B hopme ayauodaiina.

Jljig U1l ¢ HapyIICHUSAMH CyXa:
- B meyaTHo ¢opme;
- B popMe PIEKTPOHHOTO TIOKYMEHTA.

JInst L ¢ HapyHIeHUSIMH OTIOPHO-/IBUTATEIILHOTO armapara:

- B IEYaTHOU (opme;

- B (hopMe DIEKTPOHHOTO JOKYMEHTA;

- B hopme aynnodaiina.

JlaHHBIH MTepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa
oOyuaronuxcs.

[Tpu mpoBeaeHNH NPOLIEAYPH! OLCHUBAHHUS PE3yTbTaTOB O0YUEHHS MHBAIHJIOB U JIHII C
OTPaHMYCHHBIMHU BO3MOYKHOCTSIMH 3[JOPOBBS 110 TUCIUILIHHE (MOIYII0) 0OecreynBaeTCst
BBINOJTHEHUE CIICAYIONINX JIOTIOJIHUTENBHBIX TPEOOBAaHNH B 3aBUCIMOCTH OT WHINBHIyaIbHBIX
0coOeHHOCTeH 00yJaromuxcs:

1. MHCTPYKUUS IO TOPSAKY TNPOBEACHHS NPOLEAYpPHhl OICHUBAHMS IPEIOCTABISCTCS B
nocrymHoii  ¢opme (YCTHO, B TNHMCBMEHHOH (opMe, YCTHO C HCIOJb30BAaHHEM YCIYT
CYpAOIEPEBOTUHNKA);
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2. nocrynHasi Gpopma MpeIoCTaBICHUS 3a/IaHII OLIEHOUHBIX CPEICTB (B IMeYaTHOU dopme, B
nevyaTHoOW (opMe yBETMYEHHBIM IIPUPTOM, B (OpMe 3JIEKTPOHHOTO TOKYMEHTA, 3aJaHus
3aYUTHIBAIOTCS ACCHCTEHTOM, 3aJIaHHsI IPEIOCTABIISIIOTCS C HCIIOJIb30BAaHUEM CYPIOTIEPEBOIA);

3. mocrymHas (popma mpeaocTaBiIeHHUs] OTBETOB Ha 3agaHus (MMMCBMEHHO Ha Oymare, Habop
OTBETOB HA KOMITBIOTEPE, C UCIOIB30BAHUEM YCIYT aCCUCTEHTA, YCTHO).

[Tpu HEoOXOMUMOCTH Il OOYYAOIIUXCS ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS H
WHBAINJOB TpOIEIypa OLCHUBAHUS PE3yAbTaTOB OOYYEHHs MO MUCHUIUIMHE (MOJYII0) MOXKET
MIPOBOJIMTHCS B HECKOJIBKO 3TAIlOB.

[IpoBenenue mnpoueaypsl OIICHWBAaHUS pPE3YJIbTaTOB OOyYeHHS HWHBAIMIAOB MW JIHMI[ C
OTpaHUYCHHBIMHU BO3MOXXHOCTAMU 3J0POBbA JOMYCKACTCA C HCIOJb30BAHUEM JHCTAHIITMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHH.

11.6. IlepeyeHb OCHOBHO¥ M JONOJHUTEIbHON y4eOHOH JIUTEpaTypbl, He00X0AMMOM A5
OCBOEHHS TUCHUIIUHBI.

Jlnsi OCBOSHMS JMCUUIUIMHBI WHBAMAAMU U JIUIIAMH C OTPAaHHMYCHHBIMH BO3MOYKHOCTSIMH
3I0pOBbsSI MPEAOCTABIISIOTCS OCHOBHAs M JIONOJHHUTENbHAs y4yeOHas JuUTepaTypa B BHJE
ANIEKTPOHHOTO JIOKyMEHTa B (pOHJIe OMOIMOTEKH U / WM B AJICKTPOHHO-OMOIMOTEUHBIX CHCTEMAX.
A Takke MpeaoCTaBISIOTCS OECIUIaTHO ClelHalbHble Y4eOHMKHM W ydeOHble mocoOus, WHas
yueOHasi JUTeparypa M CIEHUalbHbIE TEXHUYECKHE CpeACcTBa OOydeHHUS KOJIJIEKTUBHOTO U
WUHIUBUIYAIBHOTO MOJIb30BaHUS, a TaKxke yCIyru CYpIONIEPEBOTUUKOB u
TAQIIOCYPIOTIEPEBOTIUKOB.

11.7. Meroauyeckue yKa3aHus JJjisl 00y4al0IUXCH 110 OCBOCHUIO JUCHMIIJIMHBI

B ocBOGHMM AMCIUIUTMHBI WHBAIUAAMU W JIMIIAMH C OTPAaHHMYCHHBIMH BO3MOKHOCTSIMHU
3I0pOBBSI OOJIBIIOE 3HAYECHUE WUMEET HHIMBHUAyalbHas paborta. [lox MHIMBUAYaIbHOU pabOTOU
nojipasymMeBaercsi JBe (OpMbI B3aMMOJICHCTBHSI C IPEMOJaBaTelIeM: WHAMBHIyalbHas ydeOHas
paboTta (KOHCYJIBTAIMH), T.C. JOMOJTHUTEIBHOE Pa3bsICHEHHE Y4eOHOT'0 MaTepuaga U yriryOJIeHHOE
W3yueHHEe MaTepuasia ¢ TeMH OOyJaloImUMUCS, KOTOpble B 3TOM 3aMHTEPECOBAHBI, U
WHIMBHIyaJIbHAs BOCHUTATeNbHAsh paboTa. WHAMBHIyallbHbIE KOHCYJIBTALMU IO MPEIMETY
SIBIISIFOTCSL BAXKHBIM (DAKTOPOM, CIIOCOOCTBYIOIIIUM HWHIMBHIyIN3alUN OOYUYCHUS U YCTAHOBJICHHUIO
BOCIIMTATEIILHOTO KOHTAaKTa MEXAy MperojaBatelieM | OOyJarollUMCs HMHBAJIHIOM WA
00y4aroImuMcs ¢ OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU 3JI0POBBSI.

11.8. Onucannme MarepuaIibHO-TeXHHYECKOH O0a3bl, HEOOXOAMMON I OCYIIECTBJICHHUS
00pa3oBaTeJILHOI0 Mpoiecca Mo JUCHUIINHE

OcBoenue AUCHUIUIMHBI HWHBAJIWJAMHU HW JIMIIAMHU C OTPAHUYCHHBIMHU BO3MOXHOCTIMU
3A0POBbA OCYHICCTBIIACTCA C HMCIOJIB30BAHUCM CPCIACTB O6y‘{eHI/I$I O6H_IGFO n CIICIMaJIbHOTO
Ha3Ha4YCHMUA:

- JIGKLIMOHHAS ayJUTOPHUs - MyIbTUMEANIHOE 000pyi0BaHHe, MOOMIIBHBIN paanoknacc (Juis
CTY/IGHTOB C HApyIICHUSMHU ClIyXa); UCTOUHUKU MUTAHUS U WHAMBUIYAJIBHBIX TEXHHUYECKUX
CPEACTB;

- y4yeOHast ayauTOpHsl I TPaKTHUECKUX 3aHATUH (CEMHMHApOB) MYJIbTHUMEIUHHOE
o0opyoBaHue, MOOUIIBHBIN paJuoKIace (U1 CTY/IEHTOB C HAPYIICHUSMU CIyXa);
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- yueOHas ayaMTOpus Il CAMOCTOSITEIBHON pabOThl - CTaHAApTHBIE paboyhe MecTa C
MEPCOHATBLHBIMU KOMIIBIOTEpaMH; paboyee MECTO ¢ MEPCOHAIBHBIM KOMITBIOTEPOM, C MPOrpaMMOi
9KPAHHOTO JIOCTYNa, MPOTPAMMOM JKPAaHHOTO YBEIMYCHHS M OpailJIeBCKUM JUCIUICEM JUIs
CTYIEHTOB C HapyLLIEHUEM 3pEHHUSL.

B kaxnoil aynutopuu, 1€ O0Oy4yaroTCs MHBAIMIBI M JMIA C OrpaHUYEHHBIMU
BO3MOYHOCTSIMU 3/10POBbs, JTOJDKHO OBITh IPETYCMOTPEHO COOTBETCTBYIOILIEE KOJIMYECTBO MECT
1St 00YJaroIUXCs C Y4€TOM OTPaHUYCHHIA UX 37J0POBBSI.

XIl. JUCT UIBSMEHEHUI
PII akTyanu3upoBaHa Ha 3acelaHMHU Kadeapbl

Ilepeyenb 1OMOTHEHHUH H Tlata Homep Moamucs
U3MEHEHHU, BHECEHHBIX B Pa00ouylo npoToKoa 3aBeyIONIero
NpOrpaMmy AUCUHMILINHBI 3aceaHus Kkadenpoii
kadeapol

B pabGouyro mnporpamMmy BHOCSATCS
CIIEAYIOIINE U3MEHECHHUS

| D ;
e UT.I
AIIH JejaeTcst OTMETKA 0
Helenecoo0pa3sHOCTH BHECEHUS

Kakux-1u00 HM3MEHEHWI Ha JaHHBIA
y4eOHBIN TOJ
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