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Pa6ouasi porpaMMa JUCIHILINHEL paspaOoTaHa B COOTBETCTBUM C ®T'OC 3++ BO 1o HanpasieHUIO
nomrotosku (crermansrocTe) 31.05.02 IeanaTpus (ypoBeHb BBICIIETO 00pa3oBaHus — CICIHAIA-
TeT) YTBEPKICHHBIM Ipuka3oM MUHHCTEPCTBA o6pazoBanus ¥ HayKu Poccuifcko# deneparmm Ne
965 ot 12 aprycra 2020 r.
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l. HEJIb U 3AJJAYU OCBOEHUSA JUCHUIIJTIMHBI
JucrumnmmHa «XHUMHES» OTHOCUTCS K 0053aTeIbHOM YacTh y4eOHOro MIaHa o0pa3oBaTeIbHOMN IIPO-
rpamMsbl 110 cienraibHOCTH 31.05.02 IlenmaTpus.

Lesb 0cBOCHUS AUCUUIUIUHBI «XUMUSI» — (popMUpOBaHHE CIOCOOHOCTH K MCIIOJIb30BAHHIO CUCTEM-
HBIX 3HAHUN O PU3NKO-XUMHUYECKON CYIIHOCTH U MEXaHU3MaX XUMHUECKUX MPOIIECCOB KAK OCHOBBI

JUTSL TIOCIIeYIOMIeH yueOHON U MPOoeCCHOHATBHON eI TeTLHOCTH.

3agauu JUCHUIUIUHBL: — chOpMUPOBATh O0a3UCHBIE 3HAHUS O GU3UKO-XUMHYECKOM CYIIHOCTH, Me-
XaHU3MaX U 3aKOHOMEPHOCTSX MPOLECCOB, MPOUCXOSAIINUX B )KUBOM OpraHU3Me, 00 OCHOBaxX COBpe-
MEHHBIX XUMUYECKUX U (PU3UKO-XUMUUYECKIX METOJI0OB, IPUMEHIEMBIX B METUIIUHCKOI HayKe U
MIPaKTHKE.

1. IJTAHUPYEMBIE PE3YJIbTATHI OBYYEHMUS 11O JUCIUIIJIMHE

Koa u HanMeHoBaHue KOMIIETEHIINH Kon u HauMeHOBaHMe MHANKATOPA 10CTUKEHUS

KOMIIETCHIIUHN
(wm ee yacTm)

OIIK-5 Criocoben orennBath MophodyHkim- | MA-lonk-s Criocoben onenmsats Mopdo-
(bYHKIMOHABHBIE [TPOILECCHI MTPU PU3NOTOTUISCKUX

COCTOSTHUSAX.
TOJIOTUYECKHUE MPOLIECCH B OpraHu3Me 4enose- | MJI-2onk-s CnocobeH oneHUBaTh ()yHKIMOHAIBHEIE
HPOLECCH IPH TTATOIOTUYECKUX COCTOSHHUAX .

OHAJIbHBIC, (1)I/I3I/IOJIOFI/I‘ICCKI/I€ COCTOsIHHMA U IIa-

Ka JUIsl pemieHusi MpoPeCCHOHANBHBIX 3a/1a9 .

B pesynbTaTe 0CBOCHUS AUCUUIUIUHBI CTYJCHT JIO0JDKEH
3HaTth:
- (PU3UKO-XUMHUYECKHUE ACTIEKThl BAYKHEHIINX OMOXMMHYECKHUX MPOLIECCOB U Pa3JIMUHBIX BUIOB TOMEOCTa3a B opra-
HHU3MeE: TEOPETUUECKHE OCHOBBI OMOIHEPreTHKH, (DaKTOPBI, BIUSIOLUINE HAa CMEIllEHHE PABHOBECUS] OMOXUMHYECKUX
HPOLECCOB;
- OCHOBBI XUMHH OMOTE€HHBIX 3JIEMEHTOB, UX POJIb B )KU3HEJCATEIbHOCTH OPraHu3Ma;
- CYTh METAJUIOJNIMIaH/IHOTO OajlaHca B OpraHu3Me M IPUYMHBI €r0 HapyIICHHS.

[ pU3UKO-XMMHUUECKHE OCHOBBI IIOBEPXHOCTHBIX SIBJICHHUM, TUCIIEPCHBIX CUCTEM, BBICOKOMOJIEKYJISIPHBIX COCHHE-
HHH, UX CYIIIHOCTB, POJIb B 0OMEHE BeleCTB, 0a3uCHbIC IPHHIMIIBI UX HCIIOIb30BaHHS B MEIHLIMHE,
-XHMMHYECKYIO IPUPOY, CTPOCHHE U PYHKIMH OHOJIOrNYECKU BaXKHBIX OPraHMYECKHX COSTMHEHUH (HYKICHHOBBIX
KHUCJIOT, IPUPOJIHBIX OCJIKOB, YIIICBOIOB, XXHPOB, BOZOPACTBOPHUMBIX H )KUPOPACTBOPUMBIX BUTAMHHOB, TOPMOHOB
U Jp.) B 00€CIIeYeHUH HOPMaJIbHOTO (DYHKIIMOHHUPOBAHUS 3I0POBOTO OPraHu3Ma 4ejoBeKa, B JOpMHPOBaHHH OC-
HOBHBIX (DH3HOJIOTHYECKUX MTOKA3aTelIeH, CHOCOOCTBYIOIINX COXPAHEHHUIO M YKPEIUICHUIO 3JJ0POBBS, IPO(DHIAKTHKE
3aboneBannit u BUpycHbIX nH(pekwii: OPBU, rpumma, COVID - 19.
YMmern:

[J IpOrHO3UpOBaTh HAIIPABJICHHE, [TOJHOTY U Pe3yJIbTaThl XUMUUECKUX U PU3MKO-XMMUYECKHUX MPOIIECCOB, OIH-
pasich Ha TEOPETUUECKHE TTOJIOKEHHUSI XUMUH, PE3yJIbTaThl BEIYMCICHHUH U HAOII0JCHNIT;

[] 0OBSCHATH MPUYMHBI U TIOCJIEICTBHSI M3MEHEHU 1 HANPABIICHUSI, IOJIHOTHI M PE3YJIbTATOB XUMUYECKHUX U (pr3nKo-
XMMHUUYECKHX MPOLIECCOB, IPOTEKAMIIMX B OPraHU3Me YelIOBEKa,;
- IPOM3BOJUTH (PM3UKO-XMMUYECKHE N3MEPEHUs, XapaKTepHU3YIOIINE T€ WIIN HHBIE CBOWCTBA PACTBOPOB, CMECEH U
JIEKaPCTBEHHBIX MPEapaToB;
-KJIaCCU(UIIUPOBATH XMMUUECKHE COETMHEHHS, OCHOBBIBAsICh Ha X CTPYKTYPHBIX (POpPMyJIax; MPOrHO3UPOBATH
roBezieHne M (PyHKIMHM OPTaHWYEeCKUX BELIECTB B )KMBOM OpPraHM3Me Ha OCHOBE MX KJIACCU(PHUKAIOHHOW IIPHHA/I-
JISKHOCTH (CTPOSHHMS M HANM4Ksl QYyHKIIMOHAIBHBIX IPYII); AHAIM3UPOBATH EHCTBHE HEKOTOPBIX JIEKap-
CTBEHHBIX CPEJICTB Ha OCHOBE KJIACCH(HKALMOHHOM MPUHAJIC)KHOCTH €ro (PYHKIIMOHAIBEHOHN IPYIIIBI U CTPOCHUS;
- IPOU3BOIUThH HAOJIIOCHHS 32 IPOTEKAHUEM XUMHYECKUX Peakinii U ienaTh 000CHOBaHHBIE BBIBOJIBI;
- IPOTHO3UPOBATH MPOTEKAHNUE PEAKIMil Pa3HBIX THIIOB, YYUTBIBAS X KOHKYPHPYIOIUINI XapaKkTep;
- HAy4HO OOOCHOBBIBATH MOJIYYEHHBIC PE3YIIbTATHI;
- pelIaTh THUIOBbIC MPAKTHYECKUE 33aa4H U OBJIA/ICTh TEOPETHIECKUM MUHUMYMOM Ha OoJjiee abCTPakTHOM YpPOBHE;
- IPEJICTABILITh PE3yJIbTaThl SKCIIEPUMEHTOB U HAOIIOICHHUIT B BUJIE rpa)MKOB U TaOJIHIL;




- IPOBOAUTH CTATUCTUYCCKYIO o6pa60TKy IMOJYYCHHBIX PE3YJIbTATOB.

Baagern:

-TEPMUHOJIOTHE;

-TEXHUKOH MPOBE/ICHUS KAUECTBCHHBIX PEaKIUil HA HEKOTOPBIC OMOIOTMYCCKH BaXKHBIC COCIHEHUS U JIeKap-
CTBEHHBIE CPEJICTBA;

-TIPENICTABJICHISIMA 00 OCHOBHBIX XUMHUYECKUX M (DU3UKO-XUMHUIECKUX METOAAX HCCICIOBAHMUS U TEXHOJOTHSIX,
HCTIONB3YEMBIX B MEANIIMHE; HABBIKAMH aHAJIM3a U pacdeTa MapaMeTpOB BaKHEHITIX XUMUUECKUX U (PU3HKO-
XUMHUYECKUX IPOLECCOB;

() Ga3MCHBIMU HAaBBIKAMHU TIOJTyYSHHS U HHTEPIIPUTAIIH JAHHBIX XUMHYECKOTO IKCIIEPIMEHTA, MX MCIIOIE30BaHH
B MEIUIIMHCKON MMPAKTUKE; PACUETOB COCTaBa U IPUTOTOBJICHUSI PACTBOPOB.

I11. MECTO YYEBHOM JUCIAILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPO-
I'PAMMBbI

Y4eOHast TUCIUTUIMHA «XHMHS » BXOJIUT B 0a30BYIO 4aCTh pPaboUero yaeOHOro miaHa moJro-
ToBKH 110 criennaibHOCcTH 31. 05. 02 MlenmaTpus ¢ unaexcom b1.0.14.

B coorBercTBHM ¢ IEHCTBYIOIIMM y4eOHBIM IUIAHOM  JaHHAS IUCIUIUIMHA WU3Y4aeTcs BO
BTOPOM CEMECTpE .

Marepuan TUCIUTIINHBI OTIMPASTCS Ha TPUOOPETCHHBIC PaHee 3HAHMSI 10 OMOJIOTHUH, MaTeMa-
ke, ¢usnke .Jlucrurumaa «XuMus» SBISETCS OCHOBOIOJATAMOMICH ISl M3YYCHHS CIICTYIOIINX
JTUCIUIUIAH: OMOJIOTHYeCKasi XUMUsSL , HOpMaJIbHAs W MaTOPU3NO0JIOTHS, (DapMaKOJIOTHS, TOKCUKOJIO-
TUYeCKasi XUMUsl, TATHCHA, BHYTPCHHUE 00JIC3HH U (PU3HOTEpaITHsI.

OcBocHHE KOMITETEHITMI B MTPOIIECCe M3yUSHUS TUCIUTUTHHBI CIIOCOOCTBYET (hOPMHUPOBAHHIO
3HaHWI, YMCHHI M HaBBIKOB, IMO3BOJISIFOIIUX OCYHIECTBISTH 3D (PEeKTUBHYIO paboTy MO peau3aiiu
CIICAYIONIMX BHJOB 3a7ad MNPO(ECCHOHAIBLHOW JIEATEIILHOCTU: TEPaleBTHUECKass W HAy4YHO-
HCCIIeIOBATENbCKAS.

IV. OFBEM JJUCHUIIVIMHBI U BUJIbI YUYEBHOM
OO6m1ast Tpy0€MKOCTh TUCIUIUIMHBI COCTABIISIET 33a4E€THBIX €IMHHUIIBI.

Bunast paboTsl KonnyectBo yacoB B cemecTpe
KonTakTHas pabota (Bcero), B TOM 4HCIie 50
AynutopHas pabora 50
Jlexuuu (JI) 16
[Tpaktuueckue 3ansaTus(113) 34




CamocrostensHas padbota(CPO)

58

Bua mpoMekyTO4HO# arTecTaiun 3a4eT
UTOI'O: OOwas a.u 108
TPYAOEMKOCTh

3.e 3

V. COAEP)KAHUE YYEBHOM TUCIUATIINHBI

5.1. Pa3nesbl AMCHMILVIMHBI H KOMIIETEHIMH, KOTOPbIe GOPMHPYIOTCSI IPH UX U3YYECHUHU

Ne | Konrposmpyembie | HaumeHoBaHue pasje-
n/n KOMIIeTEeHIIUH JIA M CHUILIMHbI Coaeprxanue pasgena
1 2 3 4
1. |OIIK-5 Oo0mas xumus. buono- | Xumus OHOreHHBIX 3JIEMEHTOB
TMYECKU aKTUBHBIC HU3- | [loHSATHE O OMOTEHHOCTH XUMHUYECKHUX HJie-
N -lomnk-s KOMOJIEKYJISIDHBIE HEOP- | MEHTOB. Makpo- U MHMKpOAJIEMEHTHI. buo-
NJ-20mk-5 TaHUYECKUE BELIECTBA cdepa. KpyroBopor OMOTCHHBIX 3JIEMEHTOB.

(cTpoenue, cBoiiCTBa,
ydacTtue B GyHKIIMOHH-
pPOBaHUE KUBBIX CH-
cTEM).

KymmynupoBanue OHOTE€HHBIX 3JIEMEHTOB
JKUBBIMH cucTeMaMu. Kiaccudukanus diie-
MEHTOB 10 WX (DYHKIIMOHAIBLHOW POJU B Op-
ragu3Me. OKOJOTHYECKHE AacCIIEKThl XHMHH
OMOr€HHBIX JIEMEHTOB.

Xumus dj1iemenToB d -6,10ka

DJIEKTPOHHBIE CTPYKTYpPhl aTOMOB U KaTHO-
HOB. HambOomee BakHbIe OHWOTICHHBIC OJie-
MeHTBI O -0J10Ka - OMOMETAUIBI: XPOM-ME/Ib,
MOJIUOCH. OKHCAUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA: 3aKOHOMEP-
HOCTH YCTOMYMBOCTH CTENEHEH OKHUCIEHHS,
JIUCTIPOTIOPIIMOHUPOBAHKUE MPOMEKYTOUHBIX
CTeNeHEeW OKHUCICHUS. YCTOMYHUBOCTH B
YCIOBHUSIX OpraHU3Ma CTENEHU OKHUCIICHHS.
Komruiekcusle coenuuenus 0->aeMeHTOB.
Knaccudukanmst KOMIUIEKCOB MO 3apsny H
npupoje turasgoB. Koopannaimonnas teo-
pust BepHepa. HomeHki1aTypa KOMIIJIEKCHBIX
coenuHeHU. OCHOBBI

JUTaHA000MEHHBIX PABHOBECUM W TIpOIIEC-
coB. HMonHble paBHOBecHs B pacTBOpax
KOMIIUIEKCHBIX coennHennii. KoHcTaHTEl He-
CTOMKOCTH. POJIb KOMIJIEKCHBIX COSTMHEHUM
B JKH3HEIEATEILHOCTH OopraHu3ma. 1x mpu-
MEHEHHE B TepaIuu, SKOJIOTUH.

Kpartkas cpaBHUTENbHAS XapaKTEpUCTHUKA H
MEIMKO-OMOJIOTHYSCKOE 3HAYCHUE COEIUHE-
HUW JKene3a, MOoIuOaeHa , Boibdpama, KO-
OanpTa, HUKENSI, MEeIIU, cepedpa, IIMHKA, PTY-
TH. DKOJOTHYSCKUE aCIEKTHl TOKCHYECKOTO




JIEUCTBUSL COJIEH PTYTH, KaaMusa. MexaHusm
3allycka MepoKCHIHOro okucieHus. OOpa-
30BaHUE CYIIEPOKCUIHBIX HOH-PAIUKAIIOB

OIIK-5 OneMeHTsl XUMudeckoil | TeopeTuyeckne 0CHOBBI TEPMOIUHAMMKHU
N -lonk-s TEpPMOJINHAMUKHU, TEP- U OMOIHEePreTUKH
N-20r1k-5 MOJAVHAMUKH pacTBOpoB | [IoHATHE TEpPMOAMHAMUYECKON CUCTEMBI.
U XUMHYECKOM KuHeTH- | [lepBoe Ha4yamo TepMOAMHAMUKH. DHTalb-
KHU. nus. 3akoH ['ecca. [Ipumenenue nepBoro
Hayajua TepMOJUHAMUKH K OMOCHUCTEMaM.
Outponus. Dueprus ['nd6ca. I[Iporuosupo-
BaHUE HaNpPaBICHUS CaMOIIPOU3BOJIBHO IIPO-
TEKaIuX npoueccoB [IpuHuumn snepreTu-
YECKOT'O CONPSIKEHUS.
OcCHOBHBIE TUIIBI XUMHU- YueHnune o pacTBopax
Onk-5 YECKUX PABHOBECUU U Ponws BOnpl B xkusHepestensHocTr. Koim-
N-lorxk-5 IPOLECCOB B (DYHKIMO- | FaTUBHBIE CBOMCTBA pacTBOpOB. 3akoH Pay-
N-20rm1k-5 HUPOBAHUU XUBBIX CU- | . OCMOC M OCMOTHMYECKOE JIaBJICHHE: 3a-

CTCM.

koH Banrt-I'opda. Ilonste o m3zoocMmum.
Ponb ocmoca B OMOJIOTMYECKHX CHCTEMaXx.
[Ina3zMonu3, reMoms.

IIporosuTnyeckue paBHOBeCHS] W TPO-
Hecehl

[TpoTonuTryeckass TeOpUsi KUCIOT M OCHO-
BaHuil. Jlucconmanusa Boasl. OOpazoBaHMe
BOJIOPOJHBIX CBs3el Kak (hakTop camoopra-
HU3aIMM SKUBBIX cucTeM. pH-BogopoaHsbIii
nokazatenb. bydepHsie pacTBopsl u Oydep-
HbIE€ CUCTEMBI. TeopHsi KHCIIOTHO-OCHOBHOTO
paBHOBECHsI KaKk OCHOBA ISl YCBOCHHS 3a-
KOHOMEpHOCTeH (YHKIIMOHUPOBAHUS TIPO-
TOJIUTUYECKUX Oy(pEepHBIX CHCTEM KpOBH,
TUMQBI U JIpYTUX OUOJOTHYECKUX >KHUJIKO-
CTeH.

I'eTeporenHbie paBHOBecHs U NMPOLECCHI B
opraHusme

VYcnoBust 00pazoBaHMsT M PacTBOPEHHUs
ocankoB. KoHcTaHTa pacTBOpUMOCTH U pac-
TBOPUMOCTb. SIBIIeHHE n3oMopdu3ma




OIIK-5

duznueckas XuMH 110-

du3nyeckas XUMHSA MOBEPXHOCTHBIX

N -lonk-s BEPXHOCTHBIX SIBJICHUH B | IBJIEHUH M CBOCTBA JUCIEPCHBIX CHCTEM
NJI-20mk-5 (GYHKITMOHUPOBAHHUH [ToBepxHocTHast 3neprus [mb6ca. Ancop0O-
JKUBBIX CUCTEM. nus. YpaBHenue ['n66ca. IToBepxHOCTHO-
AKTUBHBIE U TOBEPXHOCTHO HEAKTHUBHBIC
BemecTBa. OpueHTalus MOJIEKYJ B IOBEPX-
HOCTHOM CJIO€ M CTPYKTypa OmoMeMOpaH.
CrpoeHue MULEIIIbL.
Ancopoumst
AJICOpOLIMOHHBIE PABHOBECUSI M MPOLECCHI
Ha HETMOJBMKHBIX U TMOJBMXKHBIX TpaHUIAX
pasznena ¢a3. YpapHenue JIaurmropa. SABme-
HUS a71cO0IMK B OMOJIOTUU ¥ MEJTUITIHE.
Ornk-5 duznueckass XUMHS JAucnepcHble CHCTEMBI
N/I-1lomk-s JIUCITEPCHBIX CUCTEM B Krnaccudukanus nucnepcHbIx cuctem. Mu-
NI-20mk-5 (GyHKIIMOHUPOBAHHUH neuioodpazoBanue B pactBopax [1AB.
JKUBBIX CHCTEM. [Tonydyenue, cBOWCTBA U OYMCTKA KOJUIOUI-
HbIX pacTBOpOB. [IpMHLMINBI YCTOMYMBOCTH
KOJUIOUJTHBIX PacTBOPOB. SIBJIEHUs KOaryJis-
LUH.
OIIK-5 Buoopranuyeckas xu- | Cneuuduueckas peakMOHHAs CIIOCOOHOCTh
U -lonk-s mus. [Tonu- u rerepo- NONM(YHKIMOHANBHBIX W TeTepOyHKIIHO-
N-20rm1k-5 (yHKIIMOHAJIbHBIE Opra- | HAJIBHBIX OPraHUYECKUX COCAUHEHUM.
HUYECKHUE COCANHEHUS,
Y4aCTBYIOIIUE B TIPO-
1eccax KM3HeaesATelb-
HOCTH.
Onk-8 buononumeps! u ux buonornuecku BaxxHble T€TEPOLUKINYECKHE
WT-1omkcs CTPYKTYPHBIC KOMIIO- COEIMHEHUS. 0-AMHHOKHUCIIOTHI, NENTUIBI,
N1-20mk-5 HEHTBHI.

Oenxu. YrneBoJsl (MOHO-, TU- U TIOJIHCAXa-
puzbl). HykinenHoBble KUCIOTHI, HYKJI€O-
TUJHBIE KOPEPMEHTHI.

5.2. Pa3nenbl AMCUMINIMHBI M TPYA0EMKOCTh 110 BU/IaM Y4e0HO# padoThI

Ne paznenal Cemectp HanmeHoBaHue pasgena Buabl yueOHo# padoThl, Yac.
ANCUUNINHBI AynuropHas | Bueaynuropnas | Beero
JI 113 CPO
1 Oo0mas xumuda. buonornue- |2 2 6 10

CKH aKTHUBHBIC HU3KOMOJICKY-
TISipHBIE HEOPTaHUYECKHUE Be-
miecTBa (CTpoeHue, CBOMCTBA,
ydacTue B (yHKIIMOHUPOBA-




HHE )KUBBIX CUCTEM).

1 DIeMEHThI XMMUYECKOM Tep- 2 10 12
1.2 MOJIMHAMUKH, TEPMOIMHAMU-
KM pacTBOPOB U XUMHUYECKOU
KHUHETHKH.
13 1 OCHOBHBIE TUIIBI XUMHUYECKHUX | 6 10 10
PaBHOBECHI U IIPOLIECCOB B
(YHKIIMOHUPOBAHHUH KUBBIX
CUCTEM.
14 1 ®dusnueckas XUMHUS IOBEPX- | 2 2 6 10
HOCTHBIX SIBIICHUH B (DyHKITH-
OHHMPOBAHHH JKUBBIX CUCTEM.
1 dusnyeckas XuMus aucnepc- | 2 2 6 10
15 HBIX CUCTEM B (PYHKIIMOHUPO-
BaHUU KUBBIX CHCTCM.
1 Buoopranuveckasi Xumus. 2 4 6 12
2.1 [omu- u reTepoyHKITHO-
HaJbHBIE COCTUHEHUS, Y4acT-
BYIOIIHE B IMPOIIECCAX JKU3HE-
JeSITEIbHOCTH
1 BruononumMeps! 1 uX CTpyK- 2 12 14 28
2.2 TypHbIE KOMIIOHEHTHI.
Buja npoMexyToOYHOM aTTeCTALMU: 3a4eT
HToro 3a cemectp: 16 34 58 108
5.3. TemaTnueckuii MJIaH JeKIuii
No Kon-Bo
pazzfena | HammeHnoBanue pasaesia TeMbl JeKIuii 4acoB B
ceMecT
pe
O6mas xumus. bronorunaecku JI1. Xumuss OWOTEHHBIX 3JIeMeHTOB. KoM-
1 AKTHUBHBIE HU3KOMOJIEKYIISIPHBIC TJICKCHBIE COCTUHEHUSI. 2
HEOpraHWYEeCKHe BemecTBa (CTpo-
€HUEe, CBOMCTBA, y4acTue B (hyHK-
ITMOHUPOBAHKE KUBBIX CUCTEM).
OCHOBHBIE THITHI XUMUYECKUX JI2.PactBopbl. KonnuratusHbie CBOIICTBa 2
3 paBHOBECHI U MPOLIECCOB B PYHK- | PaCTBOPOB.
[IUOHUPOBAHUH KUBBIX CUCTEM.
JI3.bydepHblie cucTemsl. 2




JI4.T'eTreporeHHsbIe SIBICHUS U IPOLECCHI. 2

duzndyeckas XUMUA IOBCPXHOCT-

JIS.®usnueckass XuMuUsi TOBEPXHOCTHBIX SIB-

4 HBIX SIBICHUH B ()YHKIIMOHMPOBA- | JICHUH. AcopOmus. 2
HUU KUBBIX CHUCTEM.
JI6.®usnyeckass XUMHUS JUCIEPCHBIX CH-
5 dusnyeckas XuMHUs AUCNEPCHBIX | cTeM. KoJutoniHbIe pacTBOPHI. 2
CHCTEM B ()yHKIMOHUPOBAHUH
JKUBBIX CUCTEM.
6 Oprannyeckas xumus. [lonu- u | JI7.buooprannueckas xumus. [lonu- u rere-
reTepoyHKIHOHAIBHBIC COCMH- | pod)yHKIHOHATBHBIE OPTAHHUCCKHE COC/IH- 2
HEHUS TB ue B Il -
CHIA, YIACTBYIOIIHC B TpOLLCC HeHusl. buosornyecku BaxXHbIE IeTEPOIUK-
cax JKU3HEAESATEIbHOCTH.
JINYECKUE COCTUHECHMUS.
7 buononumepsl U X CTPYKTYpHbIE
KOMIIOHEHTBI. JI8. HykjienHOBBIE KMCIIOTHI. 2
U Toro: 16
5.4. IlpakTu4yeckue 3aHATHS
Ne | Paznen nucuuruimHsl HanmeHnoBaHne npakTHYECKUX ®opwmsbl Teky- | Konmuectso
n/n 3aHATHN IIET0 KOHTPOJISL | 4YacoB B Ce-
MecTpe
1.1 | O6mast xummusi. buomno- | I13.1. buorennsie 3;1eMEHTEI.
TMYECKH aKTHBHBIEC HU3- | KOMIIIEKCHBIE COETMHEHUS.
KOMOJIEKYJISIPHBIE HEOP- C,KpNel,T,P,IIp
raHMYECKHE BEUIECTBA 2
(cTpoeHue, CBOMCTBA, JIp.1. KommnekcHble coeIMHEHUS
y4yacTue B GYHKLIMOHHU- | ¥ UX CBOICTBA.
pOBaHME KUBBIX CUCTEM
1.2 | DnemMeHThl XUMHUYECKOM
TEPMOJUHAMUKH, TEP-
MoanHaMuku pactBopoB | I13.2.Xumnueckas tepmogunamu- | C,T, 2

U XUMHYECKON KUHETH-
KH.

Ka. P3,KpNe2,P.I1p
JIp.2 OnpeneneHue TENIOBOro
s dexTa XUMUIECKON peaKInu.




1.3

OCHOBHBIE TUIILI XUMH-
YECKUX PaBHOBECUH U
MPOIIECCOB B (PYHKIIHO-
HUPOBAHUU )KUBBIX CH-
CTEM.

I13.3 . PactBopsl. KomuratusHele
CBOICTBA PacTBOPOB.

JIp.3. Ocmoc, 0CMOTHYECKOE J1aB-
JieHue. PocT ucKycCTBEHHOM
kietku Tpayoe.

C,P3,C3,T.,P,IIp

[13.4. KucnotHo-ocCHOBHOE paB-
HoBecue. ['uaponus cosneit. JIp.4.
TunuyHele caydau rUApPOIN3a Co-
nen.

C,P3,C3,T.,P,IIp

I13.5. Bydepnsie cuctemsl. by-
(dbepHast eMKOCTb.

JIp.5. CpoticTBa OydepHbIX pac-
TBOPOB.

C,P3,C3,T,P,IIp

[13.6.KonnuratuBHbIE CBOMCTBA
pactBopoB. KuciorHo-ocHoBHOE
paBHOBecHe. [ naposn3 comeu.
Bydephsbie cucremsbl

KonNel

[13.7. 'eTeporennsie mpoueccs U
paBHOBECHS.

JIp.6.13y4yenue ycnoBuii pacTBo-
peHHs 1 00pa30BaHHS OCAJKOB.

T,C.,P3,lp

14

dusnueckas XUMHS 110-
BEPXHOCTHBIX SIBJIEHUH B
(GYHKIIMOHUPOBAHUHT
JKHBBIX CHCTEM.

I13.8.110BepXHOCTHBIE SIBJICHUS.
JIp.7.CopOurioHHBIE SIBIICHUS.

C, P.KpNe3.TIp

1.5

dusnyeckas XUMHS
JUCIIEPCHBIX CUCTEM B
(GYHKIIMOHUPOBAHUHT
JKHBBIX CHCTEM.

[13.9. lucniepcHbIe CUCTEMBI.
Komonnssie pacTBOpEL. Y CTOMN-
YUBOCTb KOJUIOMJHBIX CUCTEM.
Koarymsimst.

JIp.8.ITony4uenue u CBOMCTBA KOJI-
JIOUJIHBIX pacTBOpoB. Koarynsanus
KOJUJIOMIOB AJIEKTPOJIUTAMH.

C,T,KpNed,

2.1

buooprannyeckas xu-
mus. [lonu- u rerepo-
(byHKLIMOHATIBHBIE CO-
€UHEHUS, y4aCTBYIO-
1IY€E B IIPOLIECCAX KU3-
HEJEATEIbHOCTH.

[13.10ITonu-u rerepodyHKIHO-
HaJIbHBIE COETUHEHUA. A30TCO-
JeprKaime OMOJIOTHIECKH BaXK-
HBIE TETEPOIMKINICCKHE COCTH-
HEHUS.

JIp.9.OTKpBITHE 111aBENIEBOU KHUC-
JIOTHI B BUJIE KaIBIINEBOM COJIH.
OO0pazoBaHue XeIaTHOTO COeTH-
HEHUsI BHHHOM KUCJIOTHI C TH/I-
pokcuoM menu(ll).

P.T.IIp,C
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113.11.OMbLIsI€MBIE TUITUEL.
JIp.10.0Oxucnenne oJeuHOBOM
KHUCJIOTHI paCTBOPOM I€pMaHTaHa-
Ta KaJusl.

C,T,[Ip,P

Bbuononumepst n ux
2.2 | CTPYKTypHBIE KOMIIO-
HEHTHI.

I13.12. 0-aMUHOKHUCIIOTHI .
JIp.11. KayecTBeHHbIE peakLiuu
Ha 0-aMUHOKHUCJIIOTEI

C,T,IIp,P

113.13.benku 1 nenTUabL.

C’T’Hp7P

[13.14.YrneBoabl. MoHOCaxapu/bl.

C,T IIp,P

[13.15 dAu- u nonucaxapusl.
JIp.12. IIpo6a Tpommepa, peak-
uusg CeanBaHoOBa, BOCCTaAHOBIIE-
HUE aMMHAYHOTO PacTBOpa TH]I-
pokcuia cepedpa riroKo30i, oT-
CYTCTBHE BOCCTaHABIUBAIOIIEH
CIOCOOHOCTH Yy caxapo3bl. Kaue-
CTBEHHAs peaklys Ha KpaxMal.

C,T,IIp,P

I13.16.HyknenHOBBIE KUCIIOTHI.

C.T ,Ip,P

[13.17.Py6exHblif KOHTPOJIb. 3a-
Yer.

KonNe2

HNUTOTI'O:

34

Dopmbl meKkyweco Koumposa ycnesaemocmu (¢ cokpawenuamu): T — mecmuposanue, I[Ip — oyenxa
0C80EHUsI NPAKMUYECKUX HaA8blkoé , P — nanucanue u 3awuma pegpepama, C — cobecedosanue no
KOHmMponbHbim eonpocam, Kon-konnoxeuym, Kp -konmponvnas padboma , C3- cumyayuontule 3a0a-

uy, P3- pacuemusie 3a0auu.

5.5. YueOHo-MeTOoANYeCKOe o0ecnieYeHne VIS CaMOCTOSITeIbHOI padoThl MO JUCHUIINHE

5.5.1. CamocrosTeqbHasi padoTa 00y4aromerocs no JUCHUIINHE

Ne | Pasnea Buan1 CPC Bcero ®dopma
JTACHUILINHEI 4acoB | KOHTPOJs

1.1 | O6masn xumms buonoru- | PedeparuBHbie cooOLIIeHHS C TOATOTOB- C
YECKU aKTHUBHBIC HHU3KO- | KOW MYJIbTUMEAUNHBIX pe3eHTanui [los- P3
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MOJICKYJISIPHbIE HEOpra- | TOTOBKA K KOHTPOJIBHOM paboTe , TeCTH- 6 P
HUYECKHE BEIIIECTBA | POBAHMIO, JTAOOPATOPHOI paboTe. T
(cTpoenue, CBOICTBA, IIp
y4qacThe B ()YHKIIMOHH- KpNel
pOBaHME KUBBIX CUCTEM.

DOneMeHThl XuMu4eckoil | Pacuernsle 3amaun. PedepaTuBHbIie co- P3
TEPMOAUHAMMKH,  TEp- | OOLIEHUS C IOATOTOBKON MYJIbTUMEINIA- 10 IIp

1.2 | MOgMHAMUKH PACTBOPOB | HBIX Mpe3eHTarui. [lonroroBka K KoH- KpNo2
U XUMHYECKOH KHHETHU- | TPOJIbHON paboTe ,KOJJIOKBUYMY U J1a0O0- C
KH paTtopHoii padorTe.

OcHoBHbIe TUIIBI XUMH- | PedepaTuBHbIE COOOIIEHHS C TMOATOTOB- P

1.3 | yeckux paBHOBECUH U KOW MYyJbTUMEIUUHBIX npe3eHTanuii [1og- 10 T
MPOIECCOB B PYHKIIMO- | TOTOBKAa K TECTUPOBAHMIO, KOJUIOKBUYMY, IIp
HUPOBAHUU KUBBIX CH- | JJabopaTopHoil pabore. PabGora c omek- KonNel
CTeEM TPOHHBIMH 00pa30BaTENILHBIMU peCypca- C

MU, pa3MEUICHHBIMU B DJIEKTPOHHON HH-
dbopmarmonnoii cucreme [IIMVY.

1.4 | ®usnueckas xumus no- | PedeparuBHbIC COOOIIECHUS 11O 3aIaHUIO C
BEPXHOCTHBIX SIBJICHUH B | IIPENOAABATEIS C IOATOTOBKOW MYJIbTH- 6 P
(G YHKIIMOHUPOBAHUH MeANMHBIX Mpe3eHTanuil. Pabora c anek- T
JKHBBIX CHUCTEM. TPOHHBIMH 00pa30BaTEIBLHBIMH pecypca- KpNe3

MU, pa3MEeIEHHBIMU B AJIEKTPOHHO-
uHpopmannonHou cucreme AI'MYVY. Ilox-
rOTOBKa K TECTHPOBAHUIO ,IIOJrOTOBKA K
KOJUIOKBUYMY, JabopaTopHOU padoTe.

1.5 | dusnueckas xumus PedepartuBHbIe COOOIIEHUS C TOATOTOB- KpNed
JIACTIEPCHBIX CHCTEM B KOU MYJIbTUMEAUMHBIX IIPE3CHTALUN . 6 P
(byHKITHOHMPOBAHHH [ToaroroBka Kk KOHTPOJILHOM paboTe, na- C
SKHBEIX CHCTEM. 6opaTopHoit paboTe Ip

2.1 | buoopranuyeckasi xu- | [loaroroBka kK MpaKTUUYECKUM 3a/IaHUSM.
mus. [Tonu- u rerepo- IToaroroBka K TEKyIlIEMY TECTOBOMY KOH- ITp,P,T,C

(yHKIIMOHAJIBHBIE CO-
€IMHEHNUS, y4acTBYIO-
1K€ B IpoLeccax Kh3-
HEZESTEIbHOCTH.

TPOJIIO. BrINoaHEeHe BHEAyJUTOPHBIX 3a-
JaHuii — pedepar.
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buononumeps! u ux [ToaroroBka K MpakTUYECKUM 3aJaHUSAM,

2.2 | CTpYKTypHBIE KOMIIO- nabopaTopHoU pabore. 7 ITp,P,C,PK
HEHTBI. BelltonHeHNE BHEAyIUTOPHBIX 3a1aHUN —
pedepar.

[TonroroBka k py0eXKHOMY KOHTPOJIIO.

HOI[FOTOBKa K 3a4€Ty

7 C
[ToBTOpEHUE U 3aKpEIICHHE U3YICHHOTO
MaTepuaia (paboTta ¢ JISKIIMOHHBIM MaTe-
puaiaoM, yaueOHOM JIUTepaTypon).
Hroro: 58

*®opmolii npomexcymoyHoli ammecmayuu Aeaaemca 3ayem. Dopmuvl mexywe20 KOHmMpoJis ycie-
BAa€MOCTH (¢ cokpaweHuamu): T — mecmuposanue, Ilp — oyenka oceoeHus npakmuyecKux Hagvlkos ,
P — nanucanue u sawuma pegepama, C — cobecedoganue no KOHMpoIbHbIM 6onpocam, Kon-
konnoxkeuym, Kp -xonmponvnaa padboma C3- cumyayuonnvie 3adauu, P3- pacuemnvle 3a0auu, PK-
PYOeduCH I KOHMPOTTb.

5.5.2. Tembl pedpepaToB M0 CAMOCTOSATEIbHOMH padoTe 00y4arOIMXCH:

1 PA3JIEJ 1.1 (M/I-lonk-s, U-20nk-5 )

1.1 J)KuBoii opranu3M u TEpMOJIMHAMUKA.

2. KanmopuiiHOCTh MUIIEBBIX MPOAYKTOB, IPUHIUIBI COCTABICHUS TUET K PALIUOHY.
3. DHeprus akTUBALUU.

4. TepMoAMHAMUYECKUN aCIIEKT XUMUYECKOTO PaBHOBECHSI.

PA3JIEJI 1.2 (UO-1lonk-s, A1-20mk-5 )

1.Hanpapienue npoTeKaHUsi XUMUYECKOW PEAKIIUH.

2. Menuko-01oyIornaeckoe 3HaUeHHe 0CMOCa B OCMOTHYECKOTO JaBJICHHUS.

3. OU3MUKO-XUMHUYECKHE OCHOBBI BOJHO-3JIEKTPOHHOTO OanaHca B OpraHu3Me.
4. Aunaos, ankasuos.

5.R-ocHOBHOE paBHOBecHE U MIETOYHON Pe3epB KPOBHU.

6. CocTaB ¥ KOHIIEHTPAIIMH KOMIIOHEHTOB (PU3UOJIOTHIECKUX PACTBOPOB.

PA3JIEJI 1.3 (MO-1lonk-5, UJ1-20nk-5 )

1. Meauko-0uonorudeckasi poJib SJIEMEHTOB S-0JI0Ka.

2. Menuko-0nonorudeckas poiib JIeMEHTOB P-0J10Ka.

3. Menuko-06unonoruueckas poJib 3JeMeHTOB 0-01oKa.

4. Kakue Metaiisl BRIOHUparoT cede nmuranasi? (O61mee 3HaKOMCTBO ¢ KoHnenmuen [Tupcona).
5. CTtpoeHue U CBOKCTBA KOMIUIEKCOB MEPEHOCYMKOB KUCIOPOa

PA3JIEJI 1.4 ( U/-lonk-s, UA-20nk-5 )
1. Ilpumenenune ITAB B xupyprun. Ctpoenne [IAB. Mexanusm neicTeus.
2. Ancop6umsi. Bunibl ancopOIMOHHOM Tepamnuu.

PA3JIEJI 1.5 (MO-1lonk-5, U]I-20nk-5 )
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1. Muniennoo6pa3oBanue. SIBiIeHHe COMOOMIN3AIMN B METUIIUHE U (papMarium.
2. ﬂBHCHI/IH KOaFyJIHLII/II/I, KOHHOI/IHHOI‘;I 3allIUTHI U IICNITU3AaIIUN1 B )KUBOM OpFaHI/I3Me.

PA3JIEJI 2.1 (MO-1lonk-5, U]I-20nk-5 )

1. OnTrdeckast ©30MepHusi OKCUKHUCIIOT. ParieMuueckne cMecH.

2. Peakuuu IMKIU3aLUKU U SJIIMMUHUPOBAHUS OKCUKUCIIOT.

3. IByX- ¥ TPEXOCHOBHBIC OKCUKHUCIIOTHI. X 3HaueHNE B OMOJIOTUHA U METUIIUHE.

4. CanmuuuioBas KMCIIOTA U €€ IPOU3BOIHBIE.

5. Hamnune a-CH-KHCI0THOTO IIEHTpa B OKCOCOSAMHEHUAX KakK nMpuyuHa odpazoBanus cBsizu C-C B
peakiusx in Vivo.

PA3EJ 2.2 (MA-1lonk-5, U]I-20nk-5 )

1. 'erepononucaxapusl. ['manypoHoBas KUCIOTa.

2. I'erepomnonucaxapuibl. XOHIPOUTUHCYIb(HATHI

3. 'erepononucaxapusl. ['enapuH.
4. Posib BOJOPOAHBIX CBA3EH B KauecTBE (DaKTOpa caMOOpraHU3aINH )KUBBIX cucTeM. @opMUpOBaHUE
BOJOPOAHBIX cBA3el Mexay ctpykrypamu JJHK u PHK.

5.Xumuyeckas npupojaa kopoHopupyca SARS-CoV-2.
6.«Xumepa» u COVID-19.

VI. OHEHOYHBIE CPEJCTBA VIS TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH M
IMPOMEXYTOYHOU ATTECTALIUU 110 U'TOI'AM OCBOEHUSA TUCHUIIJINHBI

@DOHJ| OLICHOYHBIX CPEACTB B IIOJHOM KOMIUIEKTE I TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U
MIPOMEXYTOUHOM aTTecTallMy MO0 UTOraM OCBOEHMS JUCLMILIMHBI, pa3padoTaH B (opme camocTos-
TEJILHOTO JJOKYMEHTA B BHJIE MIPUIIOXKEHHUE K paboueit nmporpamme qucuuiiusbl. (IIpunoxxenue 1)

6.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHHEM ITaNoB UX (POPMHPOBaHHS B IIpoLecce OCBOCHUS
padoueii mporpaMMbl JMCHHIIJIMHBI

Kona konTposu- HanmeHoBaHue pa3jaesia IMCUMILIN- ®opMbI KOHTPOJISA
pyemMoi KoMmiie- HbI
TEHIUHU
NJI-1omnk-s OOmas xumus. brojiornyeckn akTUB- P, T, P3, Kp,Ilp
NJI-20mk-5 HbIE HU3KOMOJIEKYIISIPHbIE HEOpraHuye-

CKHE BelllecTBa (CTpOeHHe, CBONCTBA,
y4acTd B ()yHKIIMOHUPOBAHUE KUBBIX
CUCTEeM) DJIEeMEHTbl XMMUYECKOI Tep-
MOJUHAMUKH, TEPMOJAVNHAMUKH PaCTBO-
POB ¥ XUMHYECKON KUHETUKH.

DneMeHThl Xumuueckoit repmoaunamu- | C, T,P,I1p,Kp,C3,P3
N-1lonk-s KU, TEPMOJAVMHAMUKHU PACTBOPOB U XU-
NI-20onk-s MHYECKON KUHETHKHU.
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NJI-1omnk-s OcHoBHble TUNBI XuMuyeckux pasHose- | P,C,IIp,Kon, C3,P3,T.
N-20mk-s CUH ¥ TIPOIIeCCOB B (DYHKITMOHUPOBAHUH

YKUBBIX CHCTEM.
NJI-1omnk-5 ®dusnyeckas XMMHUsI TOBEPXHOCTHBIX C ,P.IIp,T,Kp.
W/1-20mnk-5 SABJICHUH B ()YHKIIMOHUPOBAHUH KUBBIX

CUCTEM.
NJ1-1onk-5 ®dusnyeckas XMMUS JUCIIEPCHBIX CH- C,P.IIp,Kp
N-20nk-s CTeM B (DYHKIIMOHUPOBAHUU KUBBIX CU-

CTEM.
N-lonk-s buooprannueckas xumus. [lonu- u re- C,PIlp, T
N/I-20mk-5 TepoPyHKITMOHATBHBIC COSAMHEHUS,

Y4acTBYIOIIME B MPOIECCAX >KU3HEACS-

TEJIbHOCTH.
N/I-lonk-s buononumeps u ux crpykrypusie koM- | C.P.IIp,Komn.
N-2omnks TTOHEHTHI.

6.1.2. OueHo4HbIe cpeacTBa ISl TEKYILEr0o KOHTPOJIsI yCIIeBaeMOCTH

JIy1st TeKyIIero KOHTPOJIS YCIIEBAEMOCTH TUCIMIUIMHE UCTIONB3YIOT CIAEAYIOIINE OLIEHOYHBIEC CPE/I-
ctBa: 1) TunoBble 3a1aHus AJ151 OLEHUBAHUS Pe3y/IbTATOB OCBOCHHS KOMIIETEHIIUM HA YPOBHE
«3HaTh» ( OCHOBBI XUMHH OMOTCHHBIX 3JIEMEHTOB, MX POJIb B )KU3HEACITEIBHOCTH OPraHu3Ma; CyTh
METaJJIONIUTaHAHOTO OajlaHca B OpraHu3Me M IPUYKHBI €r0 HAPYIICHHSL.) |

TECTUPOBAHHUE
Pa3znen 1. buosiornyeckn akTUBHbIE HU3KOMOJIEKYJISIDHbIE HEOPraHUYeCKHe BellecTBa.
113.1.buorenusie 3neMenTh. KOMIIEKCHEBIE COEqUHEHUS
Kox xonrpommpyemoii komnerenuuu OITK-5 ( UJI-20mk-5 )

buorennbie 31eMeHTHI

1. Daaemudeckue 3a00I€BaHus CBSI3aHbl:  |C pOCTOM YeloBeKa

!c 0cOOEHHOCTSIMU OPraHU3MOB !C pexXMMOM CHa M OTZbIXa

I+-c OMOT€OXMMHUUYECKHUM COCTOSTHUEM Cpe/ibl OOMTaHUsI  !C BECOM yelloBeKa

2. Hanuune B opranu3Me IMOCTOSIHHOI MPUMECH MOHOB CTPOHIIUS HApsAy C MOHAMHU KaJIbIHUsl OOBSACHS-
eTcsl: !paznuuremM pa3MepoB UX HOHOB

!+CcX0ACTBOM pa3MEPOB UX HOHOB !pa3myreM CTpOEHNUs UX aTOMOB

3. K GuoreHHbIM OTHOCSITCS BJIEMEHTBI:  !COJIeprKaliecs B MUIIE

I+HEeoOX0IuMBbIe ISl )KU3HEAEATEIIbHOCTH OpraHu3Ma

'monagarIme B OPraHu3M U3 OKPYKAIOIIEH Cpeabl

monagaromnyie B OpraHu3M U3 BHYTPEHHEHN cpeibl

4. Bo Bcex COEMHEHMSIX, COJIEPKAINXCS B )KUBBIX OpraHU3Max, BOJOPOJl UMEET CTENeHb OKUCIIEHHUS: !
+1 0 -1

5. Hatpuil u INTHII HaKarIMBaKOTCA:

!BO BHYTPUKJIETOYHOM JKUAKOCTH  !+BO BHEKJIETOYHON KUKOCTH

6. Kanuii, pyOuauii u ne3nit HakarIuBaroTCS B OPraHU3Me :

!+BO BHYTPHKIJIETOYHOH )KUJIKOCTH !BO BHEKJIETOUYHOM JKUIKOCTH

7. B opranu3me HaTpuil HaXOAUTCA B BUJE coneil: !xnopunoB !docdaTtos

'BOTIOPOIOKapOOHATOB !4+Bcex, BBIIIE NEPEUUCIEHHBIX COCTMHEHNN

8. IMocrosiHHOEe M30BITouHOE TOTpebienne NaCl crmocoOcTByeT MosBIEHUIO B OpraHM3Me OCMOTHYE-
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CKOM: !+TUnepToHUM |TUMOTOHUM  !'M300CMHUH

9. 'nunepronnueckue pacrBopbl NaCl obnamaroT cBoiicTBOM:

!++aHTUMUKPOOHBIM | CIIa3MOIUTHUYECKUM
| perymnsiuu OCMOTHYECKOTO TOMEOCTa3a
10. ITpumenenne NaHCO3 B 6osbIInx 103aX MPUBOAMT K:

l+ankano3y !MOBBIMIEHUIO KUCIOTHOCTH JKEIYJJOUHOTO COKa
latnosy !MOHMK. KUCIIOTHOCTH KEJIyI0YHOTO COKa

11. Kanuii B OOJBIIMHCTBE CIYYaeB SBJISCTCS aHTAaTOHHUCTOM:
Icepebpa 6poma l+HaTpus lpyouaus
12. Ilpu kanueBOM UCTOIIEHUU MPUMEHSIOT:

1+KCI INaCl INaHCO3 'KHCO3

100e300JIUBAOLLIUM

lne3us

13. 'maBHBIM KOMITIOHEHTOM KOCTHOHM TKaHu sBisercs: !+Ca Mg !Ba ISr

14. KoMruiekcooOpa3oBaTesieM B XJI0pOhUILIE SBISIETCS HOH:
I+Mg?* ICa? IBa?* ISr?*

15. Honsr KajlbuA IIOAABIAOT aKTHBHOCTh MHOI'HMX Q)epMeHTOB, AKTUBUPYCMbIX HOHAMU

IBa?*1+Mg?* IMn?*

Kpurtepun oieHKH TeKylero KOHTPOJIs yCleBaeMOCTH (TeCTUPOBaHue):

«OTanyHOR: 100-90%

«XO0pOoIIOY: 89-70%
«Y nosnersopurenbHoy:  69-51%

NSRRI

«HeynoBieTBOpUTEIbHOY: <50%

2) Tunosble 3a1aHus ISl OLlEHUBAHUS Pe3yJIbTATOB OCBOCHHSI KOMIIETEHIIMU HA YPOBHe
«YMeTb» (MHTEpIIPETHPOBATh JJAHHBIC OCHOBHBIX (PM3UKO-XUMHUYCCKHUX, MATEMATHUECKIX U eCTe-

CTBEHHOHAYYHBIX METOJIOB UCCIICIOBAHUS ITPU PEIIeHHH MPO(HECCHOHANBHBIX 33/1a4):

PEDEPAT

Paznen 1.4 dusnueckass XuMus IMOBEPXHOCTHBIX sIBJICHUH B (byHKlII/IOHl/IpOBaHI/II/I JKUBBIX CH-

cTeM.
Koa xonTponupyemoii komnerenmmuu OITK-5 (U/I-2 orks )

1. Ilpumenenne I[TAB B xupypruu. Ctpoenue [TAB. Mexanusm neiicTBus.

2. Ancopbums. Buasl ancopOnoHHOM Tepanuu.

Kpurepun ouenku texkyuniero KoHTpoJs (pegepar):

. Hosusna pedepupoBanHoro texkcra: Makc. — 20 0anos;

. CreneHp pacKphITUS CYIIIHOCTH MPoOaeMbl: Make. — 30 6asos;
. O0G0CHOBaHHOCTH BHIOOPA UCTOUHUKOB: Makc. — 20 6auioB;

. Cobnronenue TpeboBanuii K opopmiaeHuto: Makc. — 15 6amios;
. I'pamoTHOCTB: Makc. — 15 Ganos.

OuenuBanme pedepara:
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Pedepar onennBaetcs mo 100 GaybHOM mIKaie, 6aabl IEPEBOASTCS B OIICHKH yCIIEBAEMOCTH
clieAyonMM 00pa3oM (OaJijIbl YUUTHIBAIOTCS B MPOLECCE TEKYIICH OICHKHM 3HAHHA IMPOTrPaMMHOIO
Marepuana):

86 — 100 6a110B — «OTIIUYHOY;

70 — 75 GayioB — «XOpOLIOY;

51 — 69 GaIoB — «yOBIECTBOPHUTEIBHO;
MeHe 51 Oanna — «HeYJOBICTBOPUTEITHHOY.

DN NI NN

CUTYAIIMOHHBIE 1 PACYETHBIE 3ATAYA

Paznesn 1.3 OcHOBHBbIe THIIBI XMMHUYECKHX PAaBHOBECHMH M NMPOLECCOB B (PYHKIMOHUPOBAHUH
JKUBBIX CHCTEM .

113 Ne6. KosuturatuBHbie CBOICTBA PacCTBOPOB.

Koa xonTpompyemoii komnerenmun OIK-5 (M/1-2omk-5 ).

1. Aumao3 WM ankano3 HapyllaeT MEXaHU3MbI [IEpeHOoca KUCI0poaa TeMOriao0uHOM KpoBH. I'emo-
IJI0OMH y4acTBYET B HECKOJIBKUX PAaBHOBECHUSIX, OOIINI Pe3yabTaT KOTOPHIX MOKHO MPUOIU3UTENHHO
OINMCaTh YPaBHEHUEM:

HBH+(BOI[H) + O2@oan) <— Hs O2@omn) + H+(BO,Z[H)
B KaKylo CTOPOHY CMELIAETCs 9TO PABHOBECHE TIPH ALU103€e?
[losicaute INo4YeMy 5TO IIPUBOJAUT K KUCIIOPOAHOMY I'OJIOJaHHUIO.

2. Konuenrpanus nonos H'gomn) u3MeHseTcs B pe3yibTarte U3MeHeHHs ckopoctH yaanenus CO»
U3 JIETKUX. DTOMY MPOIIECCY COOTBETCTBYET paBHOBECHE:
_ ——— R —
H*Boan + HCO3 @omny <— H2 COs Boany <— H20 k) + COxm)
[MosichuTe, mouemy moBeimieHre KoHIEHTpaui CO2 BbI3BIBACT alua03?

3. Y GompHOTO, TOCTaBIEHHOTO B KIUHKUKY, pH kKpoBu 7,49. lllenodnsie pe3epBbl MOBBIIICHEI; TaB-
nerne CO2 camxeno. Kakoit Bun KOC naOironaercs y 601bHOr0?
a) MeTaboIMYECKU HEKOMIIEHCUPOBAaHHBIN allu03

0) Ta30BbIi HEKOMITEHCUPOBAHHBIN aJIKaJI03
B) Ta30BbIIl KOMIIEHCUPOBAHHbIN aJIKallo3

F) MeTa0O0INYeCKui KOMHCHCI/IpOBaHHHﬁ aJIKaJ103.

Kpurepun oneHKkH TeKymero KOHTpoJs ycnesaeMocT (CHTyallMOHHbIE U PacyeTHbIE 3a1a4M):
«OTImaHO»:
OTBeT Ha BOIPOC 3aa4u JaH MpaBuiIbHBIN. OOBsICHEHHE X0/1a €€ pelIeHus moIpoOHoe, TT0-
CJIeIoBaTeNIbHOE, TPAMOTHOE, C TEOPETUYECKUMHI 00OCHOBAHUSMH (B T.4. U3 JIKITMOHHOTO Kypca), C
HEOOXOIMMBIMH CXEMAaTUUECKUMH N300payKEHUSIMH, OTBETHI Ha JIOMOJIHUTEILHBIE BOMPOCHI BEHHBIC

U YETKHUE.

v «Xopowmoy:
OTBeT Ha BOIPOC 3a/1a4y JaH NpaBUiIbHbIN. OObICHEHUE X0/1a €€ PElleHus T0APOOHOE, HO

HEAOCTATOYHO JIOTMYHOC, C CAMHUYHBIMU OIIMOKAMH B ACTAJIIX, HCKOTOPBIMU 3aTPYAHCHUSIMU B

17



TEOPETHYECKOM 00OCHOBAHUH (B T.4. U3 JEKIIMOHHOT'O MaTepuaia), B CXeMaTHYECKUX U300paKCHHIX
Y OTBETHI Ha JIOTIOJHUTEIIBHBIC BOIPOCHI BEPHBIE, HO HEJOCTATOYHO YETKHE.

v «YIOBIETBOPUTENBHOY:
OTBet Ha BOIIPOC 3a/1a41 AaH NpaBWIbHBIN. OOBsICHEHNE X0/1a €€ PeICHUS HEI0CTaTOYHO

MOJIHOE, HETIOCIIE0BATEIHHOE, C OIIMOKaMH, CITA0bIM TEOPETUIECKIM 0OOCHOBAHUEM (B T.4. JICKIU-
OHHBIM MAaTEPUAJIOM), CO 3HAYUTEIHHBIMU 3aTPYAHCHHUSIMH U OIIMOKaMHU B CXEMAaTUYECKUX U300pa-
KEHUSX, OTBETHI HA JIOTIOJIHUTEIHHBIC BOMPOCH HEIOCTATOYHO YETKHE, C OMTUOKAMH B ICTAIISIX.

v «HeynoBIeTBOPUTEIHLHON:
OTBeT Ha BONPOC 33/1a4y JaH HenpaBUiIbHEIH. OOBICHEHNE X01a €€ PEICHHUS JaHO HEMOI-

HOC, HCITIOCJICAOBATCIBHOC, C I‘p}76BIMI/I OHII/I6KaMI/I, 0e3 TEOPECTUUECKOT'O 000CHOBaAHHS (B T.4. JICKIIU-
OHHBIM MaTepI/IaJ'IOM); OTBCThI Ha JOIMOJTHUTCIIbHBIC BOIIPOCHI HCIIPABUJIBHBIC (OTC}’TCTBYIOT).

KOHTPOJIBHBIE PABOTbI
KonrtpoJsbHnas padora Ne2

Pa3zpnen 1.2: Di1eMeHTHI XUMHYECKOI TEPMOANHAMUKH, TEPMOJAMHAMHUKYI PACTBOPOB M XMMHYe-
CKOIl KHHETUKH

113 Ne2. TepmoauHaMuka.

Koa xonTponmpyemoii komnerenmuun OITK-5 (U-lomnk-s ).

Buer Nel
1. Xumuueckasi TepMOJJMHAMHUKA KaK T€OpeTUYecKasi OCHOBA OMOIHEPIeTUKH.
2. BBIYHCINTh U3MEHEHUE YHTAIBIUU B CTAHIAPTHBIX YCIOBUAX peakuuu 4NH3:)+502r) = 4NO() +

6H2O0() ecnu  cTaHAapTHBIC SHTAIBINU 00PAa30BAHUS BEIIECTB YUACTBYIOIINX B PEAKIUH PABHBI:—
46xJIx/monb (NHz); 91 xJIx/mons (NO); — 286 x/{x/monb (H20).

a)—1168  6) 896 B) 448 r)-448
3. Ha ocHoBanum 3akoHa ['ecca paccunrtaiiTe 3HepreTMHyecKue 3aTpaThl CTYJEHTa 3a CYTKH, €ClIU B
CYTKHU OH yrnoTpebinser: 8 r 6enka, 80 r xxupos, 400 r yrneBonoB.  Ilpu cropanuu 1 r Oenka, xu-

pa, yrieBonoB Beifensiercs 4,2; 9,5; 4,3 k/[)k COOTBETCTBEHHO.
a) 2514 ©6) 2500 B) 3000 T1)3200

Kputepun onenkm Tekyuiero KoHTpoJsi ycnesaemoctu ( Konrposnbnas padora):

«OTINYHO»:

CryneHT umeer riyooKHe 3HaHUs yueOHOro MaTepHaa o TemMe npaktudyeckoro 3aHsaTus «Tepmo-
auHaMuKa». ChHopMyIupoBall M U3JI05KUIT OJTHBIN U IPABUIIBHBIN OTBET HA TEOPETUYECKUI BOPOC
C COOJIIO/IEHNEM JIOTUKH U3J10KeHHe MaTepuaia. [IpaBuibHO pemnit 1 0popMuUIl MpeaoKeHHbIE 3a-
Jauu.

«Xopomoy:

CryneHT nokasal 3HaHHsI yueOHOTO MaTepuaa, yCBOMI OCHOBHYIO JUTeparypy. B muceMeHHOM
(hopMe AeMOHCTpUPYET 3HAHUS TEOPETUUECKOI0 U MPAKTUYECKOT0 MaTepuaa o JaHHOU Teme, J10-
MycKas He3HAUUTENIbHbIE HE TOYHOCTH B OTBETE Ha TEOPETUUYECKH BOMPOC WK 0(popMIIeHHE OTBETa
Ha IpeI0KEeHHbIE 3a]auu.

«Y 10BJIETBOPUTEIHHOY:

CTyzeHT B 1IeJIOM OCBOMJI MaTepHall MPaKTUYECKOT0 3aHATHUS, HO 3aTPYAHSIETCS ¢ MPABUIIbHOM OLIEeH-
KOH IpeUI0KEHHOH 3ajauu, 1aeT HEMOJIHBIA OTBET HA IPEUI0KEHHBIN TEOPETUYECKUI BOIIPOC.
«HeynoBIeTBOPUTENLHOY:

CTyneHT uMeeT CyliecTBeHHbIE MPOOEIIbl B 3HAHUSIX OCHOBHOT'O Y4eOHOT0 MaTepHasa MpakTHYecKo-
IO 3aHATHS, IOJTHOCTBIO HE PACKPBUI COJIEpKaHre BOMPOCa, JaeT He BEPHYIO OILIEHKY CUTYallUU B
IIPEIOKEHHBIX 3a7ja4ax, He IPaBUIIbHO UX pentaeT. HeynoBieTBopurenbHas OLEHKA BBICTABIISETCS
CTYJEHTY OTKa3aBLIEMYCsl MUCbMEHHO OTBEYaTh Ha BOIPOCHI OUJIETHI.
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COBECEJJOBAHMUE 11O KOHTPOJIBHBIM BOITPOCAM

Pa3nen2.1:buonosmMepsl U MX CTPYKTYPHbIe KOMIIOHEHTHI .
I13.15.HykJenHOBbIE KHCJIOThI
Koa xonTpoupyemoii komnerennnu OIK-5 ( U/-1lomks ).

1. [TupuMHIMHOBBIE U TyPUHOBBIE HYKJICMHOBBIE OCHOBAHUS U UX COKpAIllEHHBIC
0003HAYCHHUS.

1. CtpoeHue HYKIJICO3UIOB.

3. CrpoeHne HyKJICOTHAOB U UX Ha3BaHUs Kak pocharos.

4, [TpuHIIUIT CTPOCHMS MOJUHYKJICOTUIHOM 1ienu (nepBudHas ctpykrypa JJHK u
PHK).

3. KommieMeHTapHOCTh HYKJIEMHOBBIX OCHOBAHMN KaK MpPUYMHA CTa0MIM3alUU
nBoriHou cnmpanu JJTHK.

4, [Tonunykneoszuadocdarsl U UX ydacTUE B OMOXUMHYECKHX MpoIleccax Iepe-
Hoca (GochaTHBIX TPYIIIL.

5. Crpoenre HUKOTHHAMUAHBIX KopepmentoB — HAJT" u HAZI®" (okucieHHbIE
dopmer) u HAJIH u ero ¢ochara HAJIOH (BoccTanoBiICHHBIE (POPMBI).

6. [lepenoc  ruapua-MOHA  Kak  XMMHUYECKas  OCHOBA  OKHUCIHUTENIbHO-

BOCCTAHOBHMTEILHOTO jieiicTBus cuctembl HAJT/HAJTH.

KpuTepnu olleHKH TeKYIIero KOHTPOJIsl yCIeBaeMOCTH
(CobecenoBanne Mo KOHTPOJBLHBIM BONPOCAM):

v «OTINYHO»:

CTyaeHT uMeeT TiIy0OKHMe 3HaHUs y4eOHOro MaTepHala 10 TeEMEe JaHHOrO 3aHATHs, ChopMy-
JIMPOBAIl MOJIHBIA U MPABUIILHBINA OTBET Ha BOIPOCHI TEMBI 3aHATHS, C COOIIOJEHUEM JIOTHKU U3JI0-
KCHUA MaTepI/IaJ'Ia, ITOKA3bIBACT YCBOCHI/IC B3aNMOCBI3U OCHOBHBIX HOH?ITI/H\/JI nu TepMI/IHOB, CMOT OTBC-
TUTh HA BCE YTOUHSIONIUE U JIOMOJHUTEIbHBIE BOMPOCHl. CTYJIEHT IEMOHCTPUPYET 3HAHUS TEOPETHU-
9ECKOTO M MPAKTHIECKOTO MATEPUANIA I10 TEME 3aHATHUS.

v «Xopouio»:

CTyaeHT noKa3zal 3HaHHE y4eOHOro MarepHala, YCBOWJI OCHOBHYIO JIMTEPATYPy, CMOI OTBE-
TUTh [OYTH OJHO Ha BCE 3a/IaHHBIE JOMOJIHUTEIBHBIE U YTOUHSIONME BONPOCHL. CTyIEHT JIeMOH-
CTPUPYET 3HAHUS TEOPETHYECKOTO U MPAKTUYECKOTO MaTepuasa 1o TeME 3aHsATHs, HOMyCKas HE3Ha-
YUTENILHBIE HETOYHOCTH.

4 «Y 10BJIETBOPUTEILHON:

CTyIleHT B LIEJIOM OCBOWJI MaTepuall MPAaKTUYECKOTO 3aHATHS, OTBETUJI HE HA BCE YTOUYHSIO-
[IM€ U JOMOJHUTENbHBIE BOMPOCHl. CTYAEHT 3aTPYAHSAETCS C MPAaBUIBHOM OLIEHKOW MPEII0KEHHOTO
BOIIpOCa, TAET HEMOJHBIN OTBET, TPEOYIOMIMI HABOSIIUX BOMTPOCOB MPEIMO aBaTelIs.

v «HeynoBIEeTBOPUTEILHOY:

CTy,Z[CHT HUMECT CYIICCTBCHHBIC HpO6CHBI B 3HAHHUAX OCHOBHOI'O y‘-IC6HOFO Marepuaia mnpak-
TUYCCKOI'0O 3aHATHS, ITOJIHOCTBIO HE PACKPBII COACPIKAHUC BOIIPOCOB, HC CMOI' OTBECTHUTh HA YTOYHS-
HOIKUC U JOMOJHUTCIIBHBIC BOIIPOCHI. CTyI(CHT ,[[aéT HEBCPHYIO OLICHKY CUTYyAllUH, HCIIPABUJIBHO BbI-
6I/IpaeT AJIrOpUTM )IeI\/'ICTBPIfl. Hey,)IOBJ'IeTBOpI/ITeJ'IBHaH OLICHKA BBICTABJIAACTCA CTYACHTY, OTKa3aBHIC-
MYCs OTB€YATh Ha BOIIPOCHI TEMbI ITPAKTHYCCKOI'O 3aHATHUA.
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3) TunoBble 3a1aHuUs 17151 OLEHHBAHUS Pe3yJbTaTOB CHOPMHPOBAHHOCTH KOMIIETEHIIMH
Ha ypoBHe «Biaaers» (pemars yCIIoKHEHHBIE 3a/1a4d Ha OCHOBE ITPHOOPETEHHBIX 3HAHHM, YMEHUH
Y HaBBIKOB, C MX MPUMEHEHUEM B HETHIIMYHBIX CUTYalUAX, POPMUPYETCS B MPOLIECCE MPAKTHYCCKOM
TS TEIBHOCTH):

KOJIJIOKBHUYM.

Pazgen 1.3 I13.9 KosuratusBHble cBoiicTBa pacTBopoB. Kuc/j0THO-OCHOBHOe paBHOBecHe.
I'maponus coueil. BygepHsbie cucremMsl
Koa xonTpompyemoii komnerenmun OITK-5 ( U-1-onk-s, U-20mks )

KoHTpoJsibHbIE BONIPOCHI U 3aJaHUSA

KoaauraruBHble CBOiicTBA PacTBOpPOB.

1. PactBOpBI, nX Kiaccuukanus.

2. CniocoObl BhIpaKE€HUs KOHIEHTPAIMU PAaCTBOPOB (MaccoBasi J0JIsI, MOJISIpHAsT KOHIICHTPAIHs, MO-
JsipHAst KOHLIEHTPAIHsI SKBUBAJICHTA, MOJISUTbHASI KOHIICHTPALINSA)..

3. KomuratuBHble CBOMCTBA PaCTBOPOB.

4. 3akoHn Payns u cienctBus U3 HEro.

5. D0ynuockonuyeckas 1 KpHOCKOIMUYeCKast KOHCTAaHTBl. MeTo bl 20yIMOCKOMUH U KPUOCKOIIUH.

6. OcMoc U ocMoTHYecKoe JaBieHue. Poiab ocMoca 1 OCMOTHYECKOTO J1aBJIE€HUS B OMOJIOTMYECKUX
cucremMax.

7. 3akoH Baut-I'opda s HEINEKTPOIUTOB U 3IEKTPOIUTOB. M3oTOHMYEeCKU KOA(h(UIIUEHT, €ero
(bu3NYeCKUil CMBICII.

8. I'umo-, rurnep-, K30TOHUYECKHE PACTBOPHL. PacTBOPHI N30TOHUYHBIE KPOBH.

9. SIBneHue mia3Moau3a, reMoiIn3a U H300CMHH.

3agaun

1. B 300 r Bozs! pactBopuinu 0,5 Mosst MoueBUHBL. HaliTu moHM)KeHNE 1aBIeHUs] HACBILIEHHOTO Mapa
Bo/ibI Haj pacTBopoM 1ipu 100°C (po=101,3 kIIa).

2. B 720 r Boas! pactBopmin 1 Moab GppykTo3sl. HaliTu moHmkeHue NaBieHUs Mapa pacTBOPUTEINS
Haj pactBopoM nipu 100 °C (po = 101,3 kI1a).

3. B 180 r Boasl pactBopus 6 T moueBuHbl ¢ My (CO(NH2)2) = 60 r/moinb. Haiitu naBienue mapa
pactBopuTels Hajl pacTBopoM MoueBHHBI Tpu 100°C (po=101,3 kIIa).

4. Haiinure temnepatypy kurnenus 0,1 moss/kr pactBopa NaCl (i =1,92), a K»6 = 0,563.

5. PaccunraiiTe, mpu Kakoi TemMrepaType T0JDKEH KPpUCTAIIIM3UPOBATLCS PacTBOP, coaepkamuii 250
r rmoko3sl B 1 11 Bogsl (Kip = 1,86).

6. IIpu pactBopenuu 5 r BemectBa B 200 T BOJbI ITOJIy4aeTCsl pacTBOP, KPUCTAIIU3UPYIOLIUIICS MIpH -
1,45 °C. Onpenenute Moaekyisipayro Maccy BeriecTs. (Kip = 1,86).

7. Berancnure ocmotuueckoe nasienue (B klla) pactBopa He anekTponura, coaepxariero 0,2 Moib
BemiecTBa B 44,8 11 pactBopa. R=8,31 kIla n/monb-K.

8. B 4 n Boas! pactBopusin 1 mMomib rimoko3bl. KakoBo ocMoTrnueckoe aaBienue pactsopa npu 0°C?
R=8,31 kIla n/moub-K.

9. B 22,4 1 BOABI pacTBOPWIN 2 MOJIb MOYEBHHBI. KakOBO OCMOTHYECKOE JaBJICHHME PAacTBOpa IIpH
0°C? R=8.,31 klIa n/monn-K.
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10. Umeercs 200 r pactBopa rioko3bl (CeH1206), comeprkamiero 7,2 T paCTBOPEHHOTO BEIIECTBA.
Temneparypa pactBopa paBHa 27°C. Beruucinuts ocMoTudeckoe napiieHue pactBopa. R=8,31 klla
a/mons K

11. B xakom o0bemMe BOABI cieayeT pacTBOpuTh 0,5 MO HE 3JEKTPOIUTA, YTOOBI OCMOTHYECKOE
nasnenue pactBopa mpu 0°C pasasuiocsk 1 atm? R=0,082 atm 51/momb-K.

CuryanuoHHbIE 3a1a4U

1. I[Ipu maToJIOrM4ecKux COCTOSTHUAX B OpPraHuW3ME MOTYT BO3HUKATh PA3JIMYHbBIC BUJbI OTEKOB:
3aCTOMHBIC OTEKH (MPU MEXAaHUYECKUX MOBPEKICHUSAX ), CEPACUHBIE OTEKH, OTEKH MPU THUIIOMPOTECH-
HEMUSX (CHM)KEHHE KOHLEHTPALUU B KPOBH) U JIp.
a) OOBSICHUTE MEXaHU3M BO3HUKHOBEHHS 3aCTOMHBIX OTEKOB, HCIIOJIB3ys cXeMmy (HU3UKO-
XUMHYECKOHN peryssIiui BOJJHO-COJIEBOTO OOMEHa.
0) KakoBbl (hH3UKO-XMMUYECKHE OCHOBBI BO3HUKHOBEHHS CEPJICYHBIX OTEKOB, OTEKOB MPH THIIONPO-
TEUHEMUAX ?
B) Kakue BuIbI OTEKOB BbI 3HaETE?

2. bousbl1yt0 ONMAacHOCTh JJIs )KU3HU OOJIBHOTO MPEACTABISIOT OTEKU MO3ra, JIETKHUX, IIPU KOTO-
PBIX OJHMM U3 CHOCOOOB OKa3aHMs IMOMOIIY SBJIIETCS BBEJACHHUE THIIEPTOHUYECKUX PACTBOPOB IJIIO-
KO3BI.

a) [loueMy mpu yrpokarolux >*U3HU OTEKOB MO3ra, JIETKUX OOJIbHOMY BBOJSAT TMIIEPTOHUYECKHM
pacTBOp TIIHOKO3bI?

0) Kakune nmpenmyIiecTBa IMEIOT pacCTBOPHI TIIFOKO3BI IEPE paCTBOPAMH HATPUs?

B) [ToueMy mpu oTekax HEJOMYCTUMO yNOTpedIeHue coei?

3. I'uno- 1 runepToHUYecKre pacTBOPHI HAXOAAT IIMPOKOE NMPUMEHEeHUe B Meaunune. s mpa-
BUJIBHOTO OKa3aHMS IMOMOIIX OOJFHOMY Bpad JIOJKEH 3HATh (PU3MKO-XMMUYECKHE OCHOBHBIC CTaTUH
TMIIO- U TUIEPTOHUYECKUX PACTBOPOB.

a) OOBSICHUTH, TOYEMY TIPH AJUIEPTUIECKUX PEAKIIHMIX, COMPOBOKIAIOIINXCS OTEKaMH TKaHEH, B Op-
raHu3M BBOAAT KOHIeHTpUupoBaHHbIe pacTBOpbl CaClz (10%), rimroko3sl (20%).

6) OObsiICHUTE MEXaHU3M IPOTUBOMHUKPOOHOTO NEHCTBUS TMIIEPTOHUYECKUX PACTBOPOB, MPUMEHSIE-
MBIX JUIsl TIPOMBIBaHUS U 00paOOTKH paH.

B) [louemy Henb3s1 BBOAUTH B OPTaHU3M B OOJIBIIMX KOJIMYECTBAX TUIO- WM THIIEPTOHHYECKHE pac-
TBOPBI?

4. HapymeHust 3JIeKTPOJIUTHOTO ¥ BOAHOTO OOMEHa B OpraHU3Me MOTYT IPUBECTH K HEOOpaTH-
MbIM U JIeTAJIbHBIM H3MeHeHusM B LITHC.
a) Kakue n3MeHeHUs BBOJHO-COJIEBOTO OOMEHA MPOUCXOJAT IPU BBEACHMM OOJBIIMX KOJIHYECTB
OeccoieBbIX KHUJIKOCTEH OOJBHBIM O HapylleHHOW (QyHKiueill mouek? K KakuM MOCIENCTBUSAM IS
OO0JIBHOTO 3TO MOKET MPUBECTHU?
0) Ilpu BBeneHUM OOJBIINX KOJMYECTB COJIEBBIX M30TOHHMYECKUX PACTBOPOB MOTYT HAOIIOAATHCS
OTeKH KoHeuHocTell u Jerkux. OObsicHuTe (PU3NKO-XUMHUYECKUH MEXaHU3M BO3HHUKHOBEHHUS ATHX
OTEKOB.
B) Kakue HapyIeHus: BBOJHO-COJIEBOr0 0OMeHa MOTYT HAacTynaTh Ipu YNoTpeOJIeHUH MOPCKOM BO-
nb1? (koHnenTpanis Na* B MOpCKoii Bojie B 2 pa3a BhIIIIE, YeM B KOHIIEHTPUPOBAHHON MOYE).

5. T'a30BbIe raHTPEHBI BBI3BIBAIOTCS MUKPOOAMH, Pa3MHOXKAIOIIUXCSI B OECKUCIOPOJIHBIX YCIIO-
BUSIX B IUTyOHMHE paH M OMepTBEBLIMX TKaHeH. [Ipu neueHnn ra3oBbIX raHrpeH NPUMEHSIOT METO/I TU-
nepOaprueckoi okcureHanuu. MOTUBUPYHTE BO3MOXKHOCTH NpuMeHeHust metoga ['bO, ocHOBbIBa-
SCh Ha 3HAHUU (PU3HKO-XMUMUYECKUX OCHOB PACTBOPHUMOCTH I'a30B B OMOJIOTHYECKUX JKUAKOCTSIX.

6. Ilpu ObicTpoM TOIBEME BOAOIA30B W3 TIYOWHBI MOKET BO3HHKHYTH KECCOHHAas OOJE3Hb,
MIPEACTABIISIIONIAsT OOJIBIITYIO0 OTIACHOCTh JJIsi TKaHH. Vcmonb3yst 3HaHUE (QU3HKO-XUMUYECKUX OCHOB
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PacTBOPUMOCTH Ta30B B OMOJIOTHYECKUX KHUIKOCTIX, OOBICHUTE MEXaHU3M BO3HUKHOBEHHS KECCOH-
HOM Oone3nu. [loueMy 3aMeHa a30Ta reixreM B JbIXATEIBHBIX CMECSX YCTPaHSET OMacHOCTh BO3HUK-
HOBEHUS KECCOHHOU 0oJie3Hu?

Kpurepun oueHKH TeKylero KOHTpoJs ycnesaemoctu (KosiokBuym):

«HeynoBIeTBOPUTEILHOY:

3Hanus: CTyIeHT He CIIOCOOCH CaMOCTOATEILHO BBIJCIHUTH TJIABHBIC TIOJIOKEHHS B ©3y4aeMOM MaTepH-
ane nucuuiuivHe. He 3HaeT U He MOHMMAET 3HAYUTEIbHYI0 WA OCHOBHYIO YacTh IPOrPAMMHOIO Mare-
puala B mpejeiax MmocTaBJIeHHOIO BOMPOCa.

VYMmenust: CTyJeHT HE YMEET MPUMEHSTh HETOJHbIC 3HAHUS K PEIICHUI0 KOHKPETHBIX BOIPOCOB U MPE/I-
JIOKEHHBIX CUTYallMOHHBIX 3a/ad4.

Hagbiku: CTyeHT He BiiajieeT MpaKTUUEeCKUMHU HaBbIKAMU PEIICHUS 3a]1a4 JAaHHOTO pa3jiena.

«Y JIOBJICTBOPHUTEIHHOY

3nanus: CTyIeHT yCBOMJI OCHOBHOE COACPKAHKE NUCIUIUIMHBI, HO UMEET IPOOeIbl YCBOCHHUSI MaTepHa-
Jla, HE TPEMATCTBYIONIUE NTATbHEHIIIEMY YCBOSHHUIO y4E€OHOTO MaTepHalia 1Mo JUCHUIIINHE «XUMUS.
Nmeer He cucTeMaTu3npoBaHHBIC 3HAHMS IO MPEABIYIIUM pa3ienaMm. Martepuan uznaraet (parmeH-
TapHO, HETOCJIEI0BATEIIHHO.

VYMmenust: CTyIeHT HEMOCJIEI0BATEIbHO U HE CUCTEMAaTU3UPOBAHO YMEET MCIIOIH30BaTh HEIMOJIHBIC 3HA-
HUS MaTepuana, 3aTpyAHsIeTCs MpU MPUMEHEHUH 3HAHUM HEOOXOAMMBIX IJIsl PELIeHUs 3a]a4 JaHHOTO
paznena npu 00bsICHEHNH KOHKPETHBIX TOHSATHI U 3aKOHOB.

HaBpiku: CTyzneHT AomyckaeT omuOKy U HETOYHOCTH IIPU pacueTax, UCIOIb30BaHUE TEPMUHOJIOTHUH.
«Xopouioy:

3nanus: CTyJIeHT COCOOEH CaMOCTOATEIbHO BBIICIUTD TJIaBHBIC MOJOKEHHS B U3y4aeMOM MaTepHare.
[Toka3biBaTh 3HaHUA JAHHOTO paszena. /[aeT mojaHbld U NpaBUIIbHBIA OTBET HA MOCTABJIEHHBIN BOIPOC,
HO JIOMYCKAeT HE3HAYUTeNbHbIE OIIUOKUM U HETOYHOCTH MPH BOCHPOU3BEIECHUU TEPMHHOB U (HOPMYIL,
JIONYCKAET HETOYHOCTH B PEUIEHUH 3374, HE UCKAXKAIOIINE UX CYIIHOCTH.

YMeHus: YMeTb caMOCTOSATEIbHO BBIJCINUTD TJIABHBIE MTOJ0KEHUS B U3y4YaeMOM Marepuaie, IpUBOAUTh
MPUMEPHI, TOATBEPKIAIONINE WX 3HAYUMOCTh B OMOJIOTMU W MEIUIIMHE, JeNaTh BBIBOJBI. YMEET HC-
M0JIb30BaTh IMOJIYYCHHBIC 3HAHUS Ha MPAKTHKE, BIaJE€E€T HaydHOW TepMHuHOJIOrHeil. CTyIeHT BiaaeeT
MAaTepHaJIOM JTAHHOTO pa3j/ielia TUCIUIUIMHBI, U3JIaraeT €ro Mociea0BaTeIbHO, JONYCKas HE3HAYUTEb-
Hble OIMIMOKH M HETOYHOCTH, HEe 0071aJaeT TOUHBIMH HaBBbIKAMU PabOTHI CO CIIPABOYHOU JUTEPATYPOId,
MPaBUILHO OPUEHTUPYETCS, HO pabOTaeT MEIJICHHO.

«O1nuyHO»:

3Hanus: CTyIEHT CaMOCTOSITEIFHO BBIJICIISET TJIABHBIC MOJIOKEHUS B U3y4aeMOM pasjielie U CIIOCOOEH
KpaTKO U MPaBUIIbHO OXapaKTEPU30BATh OCHOBHBIE 3aKOHBI U SIBJICHUSI.

YMmenusi: CTyZIEHT yMEET COCTaBJIATh MOJTHBIA M TPABUIIBHBIN OTBET HA OCHOBE M3YYEHHOTO MaTepuaa,
BBIJIEJISITh TJIABHOE, MOATBEPKIATh OTBET PA3JIMUYHBIMU MIPUMEPAMH, CAMOCTOATENIBHO U apryMEHTHPO-
BAHHO JIeJIaTh aHaJIU3, 0000IIEHUS U BEIBOJIBI.

HaBbiku: CTyaeHT moka3bIBaeT MOJHOE BiaJIeHHe BceM 00beMOM MaTepHalia JaHHOTO pa3fena, BIaJeeT
HaBBIKaMH PEIICHUS 3a/1a4.

INPOBEPKA ITPAKTUYECKHUX HABBIKOB

Pa3neu 2.1 buonosmMeps! M MX CTPYKTYPHbI€ KOMIIOHEHTBI.

Kon xourpoaupyemoii komnerenuun (OITK-5( U/I-lomnks )
113.13. a-aMHHOKHCJIOTEI. BeJIKH M menTHabl.

HpaKTuquKne 3aJaHus.

1. Hamummre mpoekuroHHbIe GOPMYIIBI U YKaKUTE UX MPUHAUIEKHOCTh K CTEPEOXUMHUUYECKUM Psi-

aM IS
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a) aanuHa; 0) ¢eHnIaIaHHa; B) BaJIMHA.

2. Hamummure ypaBHEeHUs AUCCOLUALIUY [T JIEHIIMHA U aCIapariHOBOW KHCIOTHI.

3.IlokaxxuTe ¢ MOMOIIBIO YpaBHEHUH peakiuii aM(OoTepHbIE CBOMCTBA!

a) ajJaHuHa; 0) aMUHOYKCYCHOM KHUCIIOTBI; B) 2,6-TMaMUHOTE€KCAaHOBOM KHCIIOTHI.

4. Hanumute ypaBHEHHE B3aUMOCHCTBUSI aJlaHUHA C THUIPOKCHIOM MEJIH.

5. Hanumure ypaBHeHHE dTepUPHUKAIIIH TTUIIMHA C METAHOJIOM.

6. Hanmummre ypaBHEHUSs OKUCIUTENBHOTO 1I€3aMUHUPOBAHMS 1711 aJlaHWHA U acTaparMiHOBOM KUCIIO-
THI.

7. Hanumurte ypaBHEHUs! B3aUMOJIEUCTBUS C a30TUCTON KUCIOTOM JJIS:

a) TIMIMHA; 0) aJlaHWHA; B) acllapariHOBOM KUCJIOTHI.

8. [IpuBeauTe cXeMbl peakiyii, JOKa3bIBalOIIMX aM(OTEpHBIC CBOMCTBA cepuHa. K kako#l rpymme o-
AMUHOKHCIIOT (KHCIIBIX, OCHOBHBIX MU HEUTPAIbHBIX) OTHOCUTCS cepuH? OOOCHYITE OTBET.

9. Hamummte ans  BamuHA ~ CXEMbl  CJIEAYIOMIMX  PEaKUU: a) oOpa3oBaHHs
STHIIOBOTO 3(upa; 0) alMIMPOBAaHUS YKCYCHBIM aHTUAPUIOM; B) C a30TUCTOM KHCIOTOM.

10. HanummTe ypaBHeHUS TpaHCAMUHUPOBAHHUS TSI

a) acraparuHOBOW W MUPOBUHOTPAIHOMN KUCIOT; 0) allaHWHa U TIMOKcaneBoil kucnotel; B) s LYK
U aJlaHWHa.

11. HanumuTe ypaBHeHUS JeTUIpaTallUN JIs:

a) BaJIMHA; 0) TJIMIIMHA; B) aJlaHWHA.

12. HanuimuTe ypaBHEHHS CUHTE3a CIIEIYIOMINX NeNTH IOB:

a) Ana-T'uc; 6) I'my-Luc-I'nun; B) Tpu-Ban-Cep-Ana; r) JIuz-Tpu-Jlei-Acm.

13. TlokaxxuTe CTpOCHUE CIEAYIOIIUX MEeNTUIOB:

a) Tup-I'nmu-I'ny-®en-JIuz; 6)Tup-I'mu-I'ny-Mer-Unei.

14. Hannmute ypaBHEHHE THAPOIIN3A CIEIYIOMIUX TENTH/IOB:

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

15.1TpuBeaute HasBanue TpunentuaaAla-Ser-Tyr, ero CTpykTypHyrO (GOpPMYIy W CXEMY PEaKIuH
menoyHoro ruaponusza. O6o3nausTe N- 1 C-KOHIIBI U IETITHAHBIE CBSI3U.

16.ITokaxxute oOpa3oBaHue CBI3EH, CTAOMIN3UPYIOMIUX O-CIIHPATN OETKOB C MOCIEI0BATEILHOCTHIO
I'nmu-Jlei-®en-1uc-Cep-Ana.

17. U306pa3ute cTpoeHue o U B — cTpyKTyp Oenka.

18. N3o0pa3ute B3aMMOJEHCTBHE MPOCTPAHCTBEHHO CONIKEHHBIX B MOJIEKYyJe OeNka paauKajioB
[UCTEHHA.

19. N300pa3urte B3aMOJEICTBHE MPOCTPAHCTBEHHOTO CONMIKEHHS B MOJIEKyIie Oellka paJrKaioB JH-
3WHA U aCTapariHOBON KUCIOTHI.

20. ITokaxxuTe pa3pylieHne TPETUUIHON CTPYKTYphI O€NKa, CTa0MIN3UPOBAHHON NUCYIb(OUTHON CBSI-
3b10.

Kpurepun oueHku Tekyumero KoHTpoJs ycnesaemoctu (Ilpakruyeckue 3axanus)

((HeVI[OBJ'IeTBODI/ITeHBHO»Z CTy,ZIeHT HEC BJIaAECT HpaKTquCKI/IMI/I HaBBIKaAaMH HAaITMCAHUA XUMHUYCCKHUX
dbopMyn u peaknuii. He 3HakoM ¢ HOMEHKIATYpOi aMUHOKHCIIOT, TPUPOION XUMUYECKOU CBS3U MOJIEKYI
Oeika.

«Y IOBIETBOPUTENILHO»: CTY/IEHT BJIaIe€T OCHOBHBIMU HaBBIKAMU COCTABIIECHHSI XUMHUYECKUX (OPMYII
aMHHOKHCIIOT, CIOCOOEH ACHTU(PHUIMPOBATH UX MPOSKIUOHHbBIE (POPMYJIIBI U TPUHAIEKHOCTD K
CTEPEOXMMUYECKUM DPsiJIaM, HO JIOMTyCKaeT OUIMOKHM M HETOUHOCTH B TEPMUHOJIOTHH, B CXE€MaxX peakLui.
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He cniocoben nath 0600CHOBaHHBIN OTBET MPU XapPAaKTEPUCTUKE XUMUYECKUX CBOICTB JaHHOTO KJlacca

COE€IUHEHUN.

«X0pouIo»: CTYACHT BIaJeeT TECOPETUUECKUMHU 3HAHUAMH 110 JTaHHOW TEMAaTHKE, HO JOIIyCKaeT He
3HAYUTENIbHbIC OIIMOKH U HEIOYETHI PU HAITMCAHUK (POPMYII M ypaBHEHUI XUMHUYECKHX peakuuil. He
BJIaJI€eT JOCTATOYHBIMU HaBbIKAMU PaOOThI C Y4EOHHKOM, IPAaBUIIBHO OPUEHTUPYETCS B TEOPETUUECKOM
Mmarepuaiie, Ho paboTaeT MEAJICHHO.

«OTIUYHOY: CTYJICHT NOKa3bIBACT INIyOOKOE U MOJIHOE BJIaJICHHE BCEM 00bEMOM TEOPETUUECKOTO MaTe-
puaia, cnoco0eH NPUMEHUTh ATH 3HAHUSI K PEICHUIO IIOCTAaBICHHON KOHKPETHOM 3a7a4u, BIaJeeT
XUMHYECKON TPAaMOTHOCTBIO 1 HOMEHKJIATYPOH, pa30upaercs B OCOOCHHOCTSAX CTPOCHUS OCIIKOB U
MOJIEKYII, 0.-aMUHOKHCIIOT.

JlabopaTopHas padora.

Pa3zpnen 1.2 : DiieMeHTHI XUMHYECKOH TEPMOJANHAMUKH, TEPMOAMHAMMKH PACTBOPOB M XUMUYe-

CKOl KHHETHKH .

Koa xonTpompyemoii komnerenmun (OITK-5 ( U1-1-omk-5 )

JladbopaTopHas padora Ne 2.

Omnpenenenne CTAaHIAPTHOM TEIVIOTHI peaKIUU HelTpaJau3anumn

NaOH + HCI = NaCl + H20

Kanopumempuueckue usmepenus

B ocHoBe kanopumerpuueckux uzMepeHuit sexat 3akoHbl ['ecca m Kupxrodda. Conepxanue

KaJIOpUMETPUHU — U3MEPEHHE TEIUIOBBIX 3(PPEKTOB XMMHUECKHX peakuuid M (PU3MKO-XUMUYECKHX

IMponeccoB, U3MCPECHUC TCINIOEMKOCTEH CHUCTEM Pa3iIM4HOrOo COCTaBa, YCTAHOBJICHHUEC 3aBUCHUMOCTH

TEIUIOBBIX 3()(PEKTOB OT MapaMeTPOB COCTOSIHHUSIL.
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TemnepaTypa KaJOpUMETPUUYECKON CHCTEMBI BO BPEMS OIbITA U3-
MEHSETCS KaK 3a CYET TEIIOTHI MPOIiecca, TaK M BCIEICTBUE TEIl-
J000MeHa co cpelloi (A CBelleHUs] KOTOPOro K MUHUMYMY CITy-
KHUT TEPMOHU3OJHUpYomas o00o0JouyKa). XapakTrep TemaooOMeHa
ONPEAEIAIOT [0 U3MEHEHHUIO TEMIIEPATYPHI B XOJIE OIIBITA.

OCHOBHBIE COCTaBHBIE YaCTH YCTAaHOBKHU:

1. Kanopumerpudeckuil cocy]i ¢ peakKlIMOHHOW CMECBIO.
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2. Tepmomerp.
3 Memanka.

4. Tepmomzonupyromasi 000J04Ka.

5. BopoHka 15 3aJIMBaHUsI pEAKIIMOHHOM CMECH.

Buvinonnenue pabomor: MepHbBIM HMUIUHAPOM oTMepuTh 1o 50 mur 2 M pactBopoB NaOH u

HCI, nepenuTh BO B3BEIICHHBIH KAIOPUMETPUUECKUI CTAaKaH, IPEIBAPUTEIBHO U3MEPHUB UX TEMIIE-

parypy. CozmepkuMoe CTakaHa IepeMeIlaTh ¥ OTMETHTh CaMyl0 BBICOKYIO TEMIIEpPATypy IOCIe CIIH-

BaHHS PACTBOPOB.
|.lanHbIe:

msy(cTakana) = ...r
C(HCI)=C(NaOH)= 2 mosb/n
V(HCI)=V(NaOH)=50 mu =0,05 x
p (p-pa HCI) = 1,035 r/mn

p (p-pa NaOH) = 1,09 r/mn

Ci(temmoem-cth ctexna)=0,753 Jlx/rrpan
Ca(Tennoemkoctsb p-pa)=4,184 JIx/r " rpan
AH(tabmn.) = — 56k JIx/M0JIb

Il. Onpenenurs:

t (p-pa NaOH)=...°C

t (p-pa HCI)=...°C

t> (moce meiitp.) =...°C

I11.Pacuers:

1. t1=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. Cc(TermoeMkocTh cucteMbl) = M1Cy+ m2Cp =
... JLx/T tpan

Cct
= - =...x/lkx
1000 'Z[

5.Q
6. v(Bp-pe)=2 (CV)=... Mmoub

7. AHC (pacew.) =— £ = ... kJ[x/Monb

8. 3amucarh TEPMOXUMUYIECKOE YPaBHEHHE

9. Paccunrats norpemHocts ¢ %.

¢ % = 100 — 22100

Tabs
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1V. BuiBoa
Kputepun oueHKH TeKyllero KOHTpoJis ycneBaemoctu (JlabopaTropuasi padora):

PaboTa cunTaercs «3a4TeHHOM»,eCITU CTYJICHT MIPaBUJIILHO M aKKYPATHO MPOBEI MPEIOKEHHBIE
U3MEpEHUS, BHECS B COOTBETCTBYIOIINE Tpadbl SKCTIEpUMEHTAIBHBIE TAHHBIC U JJAHHBIC IOTYYCHHBIE
MyTeM MaTeMaTHYECKUX pacueToB. [1o pe3yiabTaTaM MoTydeHHBIX BBIYMCICHHH MPABUJIBHO 3alUCAHO
TEPMOXHUMHYECKOE YPaBHEHHUE ,0PEIeTICHBI TEPMOAMHAMUYECKUE MTapaMeTPpbl U MOTPEIIHOCTD U3Me-
penust Ha ocHOBE 3THX MCCIIeIOBaHMH ClielIaHbl COOTBETCTBYIONINE BBIBOBI, TOATBEPIKIAIOIINE
3akoH ['ecca.

PaboTa «He 3acUMTBHIBAETCS», €CIIU JOIMYIICHBI OIITMOKY B pacdyeTax U B 0popMIIEHUH pabOThI, B
3aMOTHCHUH TaOIUI] JOMYIIEHBI HAPYIICHUS B SUHUIIAX U3MEpeHHs 1 0003HaueHusX. Clienanbl
BBIBOJIBI TPOTHBOpeUaIiue 3akony ['ecca. CTyeHT He BiIaIeeT TEPMUHOJIOTHEH U HE CIIOCOOCH H3J10-
KHUTb CyTh POOIEMBI.

6.2. HpOMG?KyTO‘lHaﬂ aTrecranusd 1Mo uToraM OoCBOCHHUA TUCHHUIIIIMHBI

6.2.1. ®opma npoMe:KyTO4HOI aTTecTauuu — 3a4et. Cemectp Il.

6.2.2. IIpouenypa npoBegeHus IPOMEKYTOYHOM ATTECTALUM.

CobecenoBanue no ouieTam.

6.2.3. [IpuMepbI BONPOCOB /1JI51 MOATOTOBKHU K 324eTy
Tepmoaunamuka

1. TepMoaMHaMUYECKHE CUCTEMBI (M30IMPOBAaHHbBIE, 3aKPBITHIE, OTKPBITHIE, TOMOTE€HHBIE U T€TEPOreHHbBIE).
2. [TapameTtpsl U (GYHKIIUU COCTOSIHUS CUCTEMBI. TepMoaMHaMUYeCKUE MPOIIECCHI.
3. BHyTpeHHss sHeprus (onpeeneHne, COCTaBIsIoUINe, pa3MEPHOCTh). DHTAIBIINS.
4. TlepBoe Havao (3akoH) TepMoAUHAMHUKUA. DOpMyITHPOBKU. MaTemMaTH4ecKoe BhIpakeHue. TennooomeH
1 paboTa, Kak (popMbl IEpeJaunl SHEPTUH.
5. Tepmoxumusi. 3akoH ['ecca u cnencTBus u3 Hero. CTaHAapTHBIE TEMIOTHI 00Pa30BaHUSA M CTOPAHUSL.
6. Tepmoxumuueckue ypaBHeHUs peakuuil. TernoBoi 3pPekT XuMuyeckoi peakiuu. IK30- U 3HJO0TEPMU-
YECKUE PEaKLIUH.
7. O6patuMsble 1 HeoOpaTuMBbIe Tpoleccs (peakun). Kpurepun caMonpon3BoIbHOTO MPOTEKAHUS
IIPOLIECCOB

8. Bropoe Havano TepMouHaMHUKH. PazmiuHble GOpMYIHPOBKH €ro 1 MaTEMaTHUYECKOE BhIpaXKEHHUE.
9. OHTponus. AGCOTIOTHOE 3HAUEHHE SHTPONUU. Pacdyer sHTPONUH IS XUMUYECKON peaKnu.

10. Dueprus 'n60ca. TepmoguHAMUYECKHE YCIOBUS PaBHOBECHS. DK30- M 9H/10- IPTOHUYECKHE TPOLIECCHI
B OpraHu3Max.

11. Tperbe Hayano (3aKOH) TEPMOJUHAMUKU. DHTAIBIIMUHBIA U SHTPONMUUHBINA (PAKTOPHI.

3agaun
1. Ha ocHOBaHuM 3akoHa ['ecca paccunTaiiTe 3HEPreTUYECKUE 3aTPAThl CTYIEHTA 3a CYTKH, €CJIM B CYyTKH
oH ynotpeOisier: 8r 6enka, 80r sxupos, 400r yrinesogoB.  I[Ipu cropanuu 1r 6enka, xupa, yrieBoJ10B
Beiaensercs 4,2; 9,5; 4,3 k/[>k COOTBETCTBEHHO.



2. AH® pactBopenus CuSO4 u CuSO45H20 cocTaBisitOT COOTBETCTBEHHO
—66,0x/[x/Monb u +11,7xx/mMoinb. Beraucnuts AH® ruaparanun CuSOy .

3. BBIYMCIUTH KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIICIUTCS MPH OKUCIICHUH TJIFOKO3BI IO PEAKIIUU
CsH1206(T) +602 (1) = 6CO2(T) + 6 H2O(k) Tpu CTaHAAPTHBIX YCIOBUSX, €CIIU TEILIOTH 00pa30BaHus
BEIIIECTB YYaCTBYIOIIUX B peakiuu paBHbl: -286 k/x/Moib (H20) ; -393 x/x/mons (CO2); -1273
kJIx/Monb (CeHi206).

4. Beraucuts AH peakiun C2HsOH(x) + O2(r) = CH3COOH(x) + H20(5) 110 cTaHIapTHBIM TEIIOTaM
CrOpaHMsI BEUIECTB, YYACTBYIOIIUX B PEAKIIHU:
-1371 xJx/mons (C2HsOH); -870 xIx/monb (CH3COOH).

Kunernka n karainu3. XuMu4yeckoe paBHOBeCHe

1. Peakiuu mpocThIe, CII0KHBIC, TOMOT'C€HHBIC U reTeporeHHbIe. CKOPOCTh TOMOTEHHBIX XUMHUYECKHUX
peakiuii ¥ METOIbI €€ U3MEPEHUSI.

2. 3akoH neicTByromux mace ['ynpa0epra u Baare ans ckopoctu peakiuu. KoHCTaHTa CKOPOCTH XUMUYe-
CKOM peakiuu, e€ GU3NIeCKuil CMBICI. MOJICKYIIIPHOCTD U TIOPSIIOK PEaKIUH.

3. 3aBUCUMOCTb CKOPOCTH PEaKIUH OT:

a) KOHLIEHTpaluu (3akoH aeicTByromux macc ['ynpabepra u Baare);

6) Temnepatypsl (3akoH Baut-I'odda); B) JaBJICHUS W KaTajlu3aTopa.

4. Dueprus aktuBanuu. Karanu3. Biusaue karaanzaTtopa Ha BETUYUHY YPHEPTUH aKTUBALMU. Busl
KaTajan3a (TOMOT'CHHBIN M FeTePOTreHHBIH )

5. ITonsiTrie 00 0OpATUMBIX M HEOOPATHMBIX XUMHUYECKHX PEAKIIHIX.

6. [TousaTe 0 xuMUYecKkoM paBHOBecHH. KOHCTaHTa XUMHUYECKOTO PAaBHOBECHS M CIIOCOOBI €€ BBIPAKCHHUS.

7. OaHbl obpaTMble peakuum:
1) 2NOyy) +Oy(<>2 NO2(r) — 66 KO 2) 2S0y(r) + O2(j¢>2503() — AH

3) CO(r) + Clyn«>COClyy + AH 4) 2CO(H«>COy( + Cry + AH
5) 2S03(¢> 2502y + Oz — AH 6) Ha(r) + |2 (<> 2HIy — AH
7) No(r) + Oz(<> 2NO;y — AH 8) 3Hz(+ No¢> 2NH3( + AH

Jlns1 KasKa0i peak MM HAMUIINTE BHIPAXKEHUE JUIS CKOPOCTU IPSAMOM M 0OpaTHOM peaky U KOHCTaHTY
paBHOBecus. Kyna cMecTuTcsl paBHOBECHE TaHHOM peaklnu, €ClIi: a) YBEJIUYUTh WIN YMEHbIIUTh
KOHIIEHTPALIMIO MCXOIHBIX BELIECTB WJIM KOHEYHBIX IPOAYKTOB; 0) YBETMUUTh UM YMEHBIINTh AABJICHUE;
B) YBEJIMYUTDH UM YMEHBIIUTH TEMIEPATypy?

KosusmmraruBHbie CBOMCTBA PACTBOPOB
1. KonnuratuBHble CBOMCTBA pacTBOPOB (IIEPEUUCIIUTD U AaTh XapaKTEPUCTUKY KaXJAOMY U3 HHX).

2. 3akoH Payns u cnenctBust u3 Hero. D0yIMOCKOMMYEcKas 1 KPUOCKOMMYeCKasi KOHCTaHThI. MeTo b
70yIMOCKONIUU U KPUOCKOTIHH.

4. OcMOC 1 OCMOTHYECKOE maBieHne. Poibp ocMoca 1 OCMOTHYECKOT'O TaBJIECHUS B OMOJIOTHYECKUX
CHUCTEMax.

5. 3axon Bant-I'odda a5 HEINEKTPOIUTOB U ANEKTPOIUTOB. M30TOHNMUECKUH KOAD(DUILIUEHT, €ro
(bu3nyecKkuil CMbICI.

6. I'uno-, runep-, ”30TOHUYECKHE PACTBOPHIL. SIBIEHME I1a3MOJIN3a, FEMOJIN3a U U300CMHUH.
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3apaumn
1. B 300 r Boasl pactBopwin 0,5 Mosst MoueBHHBI. HailTu OHMIKEHHE TaBICHUS HACBIIIIEHHOTO Mapa BOJIbI
Haj pactBopom npu 100°C (po=101,3 klla).
2. B 180 r Boasl pactBopuia 6 T moueBuHBI ¢ M(CO(NH2)2) = 60r/moms. Haiitu qaBieHue mapa pacTBOpH-
Tens Haj pactBopoM MoueBHHBI TIpH 100°C (po=101,3 kI1a).
3. Haiigure Temneparypy kunenus 0,1moins/kr pactBopa NaCl (i = 1,92), a K»6=0,563.
4. B 4 n Boapl pactBopuin 1 MoJb TioK03b1. KakoBo ocmotrueckoe nasienue pactBopa rpu 0°C? R=8,31
klla n/momp-K.

KuciorHo-ocHoBHOe paBHOBecue. ['mapoJius coseit

1. IIporonuTuyueckas Teopus KUCIOT U OCHOBaHMM. Cujla KUCIOT U OCHOBAHUM.

3akoH pa3BeneHus OcTBayipaa.

3. Asronporonm3 Boapl. KoHcTaHTa aBTONpoTOIHM3a BO/IBI (MOHHOE POM3BEICHHUE BOJIBI).

4. BonoposHblii 1okasaresib, Kak KOJIMYEeCTBEHHAs Mepa aKTUBHOM KMCIIOTHOCTH U IIEJIOYHOCTH.

5. Tunbl IPOTOIMTUYECKUX PEAKIIN ( MOHU3AIIMS, HEUTPATM3aIMs U TUAPOIIH3).

6. anbi comu:  2) HaTpusi KapOOHAT; 3) Harpus cymeur;  5)oxenesa (1) xmopu; )
xene3a (Il) uurpar;  7) memu (1) vurpar;  8) aterar Hatpus; 10) aMMOHWUSI XJIOPUTT;

Jns1 KaxKI0ro CIyyasi HANMMIINMTE: a) (hopMyITy COITH; 0) yKaKUTe €€ TUIT;  B) 3alUIINATE €&
TUZIPOJIH3; T) KOHCTaHTY THUIIPONIM3a; JT) 3amuimTe (hopMyity st pacdera pH pacTBopa JaHHOM COIH.

by¢epHsbie cucremsl

1. Mexanmsm Oydeproro neiictBus. @akropsl, onpenenstonue pH OydepHoii cuctemsl.
2. BydepHas eMKoCTb, (haKTOpBI, OIIpEeIAoLIre e€ 3HauUeHHE.
3. lanb1 Oy(epHbIe CUCTEMBI: alleTaTHBIN, aMMHUAYHBIH, TeMOIIOOMHOBBIH, OKCHUI€MOTJIOONMHO-

BbI, ocdaTHbll, BOAOPOIOKAapOOHATHBINM, AMUHOKHUCIIOTHBIE, OeKOBBIE. [l KayKI0ro M3 HUX 3alHCaTh:
a) cocCTas, 0) MexaHusM OydepHoro aeiicTsus, B) hopMyiy 1u1st onpenesneHus pH, 30Hb1 OydepHoro
JEUCTBUSL M €MKOCTH KaKI0ro Oydepa 1Mo KUCIOTE U IIETIOUH.

3anaun

1. Paccunraiite 3Hauenue pH ammuaunoro oydepa, 1 1 koroporo conepkut 0,2 MOIst aMMOHUS OKCHJA U

0,2 mons ammonus xiopuaa (pK(NHsOH)=4,75).

2. Beoruaucnute Bennuuny pH ammuaunoro 6ygepa, coctasnensoro u3 200 mi 0,015M pactBopa aMMoHuUS
xsopuga u 150 mi 0,02 M pactBopa aMMOHUS THIPOKCHIA.

3. K 100 mi kpoBu go6asunu 36 mi 0,05 M pactBopa xjopuctoro sogoposaa.pH kpoBu nzmenunocs ¢ 7,36

1o 7,00. Paccumnraiite 6ydepHyro EMKOCTh KPOBH MO KHCIIOTE.

4. K 20 mn xpoBu nod6asuiu 1,5 ma 0,02 M pactBopa HaTpust ruapokcuia. [Ipu stom pH kpoBu u3menu-

nock ot 7,44 no 7,6. Haligute OydepHyro EMKOCTb KPOBH 11O KHCIIOTE.

Buorennnbie yiemenThl. KoMmmiekcHble coefMHEeHUS

1. buoreHHoe 3HaUEHHUE COCAMHEHUI S-, P-, d-2JIEMEHTOB B OpraHU3Me.
2. Coenunenns d-snmementos (Mn, Fe, Co, Cu, Zn, Mo) B opranusme.
3. Mano xommuiekcHoe coennnenne (KC).........................

1) Kz[MNnCl4]; 2) K2[Mn(CN)s]:  3) Ka[Fe(CN)g]; 4) Ks[Fe(CN)g]:
5)K2[CO(CN)a]; 6) [CO(NH3)aIClz;  7) [Cu(NH3)s]SOs;  8) Naz[Zn(OH)a];
I[J'IH KaXX10Iro u3 HUXx AaTh. a) Ha3BaAHUC
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0) 3anmcarh ypaBHEHUE IUCCOLUALMN JAHHOTO KOMIUIEKCHOI'O CO€AMHEHUS, KaK CUJIBHOTO 3JIEKTPOJINTA U
yKa3aTh BHEUIHIOIO ¥ BHYTPEHHIOIO KOOPAMHAIIMOHHBIE CEpPHI.

B) 3aMrcaTh YPaBHCHUC AUCCOLMAINU KOMIIJICKCHOI'O MOHA, KaK cnaboro 9JICKTPOJINTA, YKa3aTb KOMIIJICK-
COO6pa3OBaTeJ'II>, JIMra"iabl, KOOPAWMHAIIMOHHOC YUCIIO KOMHJ’ICKCOO6paBOBaTCJ'IH

I') yKa3aTh, KaKyl0 KOH(QUTYpallio MMEeT JaHHbII KOMILIEKcooOpa3oBareb U Kakoil rudpuan3anueil
aTOMHBIXOpOUTaNC OHa 00YCIIOBICHHA

I[) YKa3aThb THUII U XapaKTEP CBA3U KOMHJ’ICKCOO6paSOBaTeH${ H JINTa"g

)K) 3anucaTthb JJIs1 JAHHOT'O KOMIIJICKCHOT'O MOHA KOHCTAHTY HECTONKOCTH

I'eTeporenHbie Npouecchl 1 PABHOBECHS

1. ToMOreHHbIE ¥ T€TEPOreHHBIC CUCTEMBIL. Y CIIOBHSI 00pa30BaHUs U PACTBOPEHHS OCAIKOB.

2. TeTeporeHHbie paBHOBECHSI B )KUBBIX Opranu3Max ((hopMUpOBaHHE HEOPraHHUYECKOTO BEIIECTBA KOCTHOM
1 3yOHOU TKaHM).

3. Harmmmre ypaBHEHHE peaKIy MEKITY: 1) CaClz 1 NasPOs2)NiCl> u NaOH

5) CaClau Na,COs  6) CoCl, u NaOH 7) FeClz u NaOH 8) A1Cl3u NaOH

JI71s1 KOKJI0TO CITydasi 3aliINTe. ) TeTEPOreHHOE paBHOBECHE; 0) BBIPAXKEHHE TSl KOHCTAHTHI PACTBOPHMOCTH
JI7T1, BBINAJIAIOIIETO B OCAJIOK COSIMHEHHS; B) hopMyiy st pacueTa Ks ocazika v pacTBOPUMOCTH (S).

HOBerHOCTHbIe fAABJICHUA

1. TloBepXHOCTHBIE SIBICHHS U X 3HaYE€HHE B OMOJIOTUU U MEIUIIMHE.

2. TloBepxHOCTHAsl SHEPTHs M MOBEPXHOCTHOE HaTspkeHue. [loBepxHocTHO-akTUBHBIE (IIAB), -
nnaktuBHble ([IVB) u -neaktusHbie (IIHB) BemecTsa.

3.CopOuroHHbIE SIBIEHUS: acOpOIus, abcopOIus, AecopOIHsl, XeMOCOPOIH, KaMMIUIIPHAs KOHICHC AL,
4. Tlonstue 00 ancopbeHTe, aacopOTHBE U aICOPOLIMOHHOM PaBHOBECHH.

5. MonexynsipHas ¥ OJIUMOJIEKYJISIpHAs aIcopOLus.

6. AncopOuus Ha rpaHUIle pa3/iena TBEpoe TeI0—Ta3 U TBep0e TeI0—KUIAKOCTh (pacTBOp).

7. AncopOuusi CUIIBHBIX JIEKTPOJIMTOB — M30MpaTenbHas 1 HOHOOOMEHHaASI.

MucnepcHbie cucremsbl. Kosnonanbie pacrBopbl

1. JlucnepcHble CUCTEMBI UX KIaCCUPUKALIHSL.

2. [Tpupozaa KOJJIOUJHOTO COCTOSTHUS. PoJIb 37I€KTPOIUTOB CTa0MIIN3aTOPOB.

3. KoHieHCcallmoOHHBIE U TUCTIEPCHBIE METO/IbI IOJTYUYECHHUS 30JIeH.

4. Vet xuMu4ecKasi peaxiiys 00pa3oBaHMs TUIPO30JIL:

1) cepeOpa xJ10pH/Ia 1o peakiu MeXx Ty cepedpa HUTpaToM U M30BITKOM HaTpus XJIopuia
2) cepeOpa XJIOpH/Ia MO PEAKIMN MEXKITY HATPHSI XJIOPUIOM M M30BITKOM cepedpa HUTpaTa
3) cepeOpa noK/Ia 1o peakiy MEXTy cepedpa HUTPATOM U M30BITKOM HATPUs HOAM A

4) cepeOpa Moau/Ia MO PEaKLIK MEX/Ty HATPUs HOAMIIOM U M30BITKOM cepedpa HUTparTa

5) Gapus cynbghara o peakiy MeKTy 6apysi XJIOPHIOM U M30BITKOM HaTpus Cysbgara

6) Gapus cynbghaTa Mo peakiy MEKTy HaTpus Cylb(haToM U U30bITKOM OapHst XJIOpH/Ia

7) pocara KanmbIWs MO PEAKIHM MEXKTY KAITBLIS XJIOPUIOM U M30bITKOM HaTpust (hocara
8) (hochara KabIKs 1O PeaKIK MeX Iy HaTpust hochaToM 1 U30BITKOM KTBLIHS XJIOpH/Ia
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Ju1st kaxkaoro ciyyas:

1) cocraBbTe XUM. (POPMYITY MHUILICIUTBI, YKAKUTE €€ XUMUUCCKHIA COCTaB

2) YKKUTE, TJIe B MULIEIUIAX BOSHUKAIOT aJICOPOIIMOHHBIN U AJIEKTPOKUHETHICCKUI TTOTSHITABL.

5. Kunernyeckas u arperaTiBHas yCTOMYMBOCTH KOJUTOUIHBIX CUCTEM. DaKTOPHI, OMPEISIISIONINe
YCTOMYHUBOCTH KOJIJIOMJTHOW CHCTEMBI.

6. Koarynsmus. Mennennas u ObicTpas koarynsnus. Koaryisius 3051€i JIeKTpOTUTaMu U CMECSIMU
AJIEKTPOJIUTOB.

7. Ilopor koarynsiuu, ero onpeneneHue. Koarynupyromas cocooHocts. Komonanas 3amura.

MomdpyHKIUOHATBHBIE COETMHEHUA

1. MHOroaTOMHBIC CIIMPTHI, UX CBOMCTBa. [loka3aTh B3aMMOACHCTBHE STHUJICHIVIMKOJSA U TIIMIIEPUHA C: Q)
a30THOM KUCIOTOM, Tuapokcunom meau (1), ykcycHoO#M KuCIoToM.

2. MHoroatoMHbie (peHOJIBI (MMPOKATEXUH, PE3OPIMH, XMHOH ), UX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC U
KHCJIOTHBIE CBOMCTBA.

3. MHOroocHoBHbIC KapOOHOBBIC KUCJIOTHI (I[aBeieBas, ssHTapHas ). FIx cBoiicTBa (0Opa3oBaHUE KUCIIBIX U
CPEIHHUX COJIeH, CIIOKHBIX 3(DUPOB, OKUCIIUTEIHHO- BOCCTAHOBUTEIIBHBIC CBOKCTBA).
I'erepopyHKuMOHAJBHBbIC COCAUHECHUSA

4. OKCUKHUCIIOTHI, UX KJIacCU(UKaLUs, ClIeqUPHUECKUE PEaKIIMU, ONITHYECKasi U30MEpHs.

5. BzaumopeiictBue monouHoi kucinotel ¢ NaOH, ataHonoM, okucienue, cnenuduueckas peakius,
OINTUYECKUE U30MEPBI.

6. Bzaumopeiictue s161049H0M kucaotel ¢ NaOH, 3Tano0M, OKMCIEHNHE U BHYTPUMOJIEKYIISPHYIO
aeruaparanuio. ONTHYECKUE U30Mephl S0JI0YHON KUCITOTHI.

7. OKCOKMCIOTHI (MMPOBUHOTPAIHASL, AllETOYKCYCHas, I1IaBEIEBOYKCYCHAs U o.-KeToriayTapoBast). Keto-
€HOJIbHAsITAYyTOMEHHS.

8. ITokazaTh KE€TO-€HOJIbHYIO TaAyTOMEPHIO, COJI00pa30BaHUE U B3auMo/IeiicTBUE C OpPOMHOM BOJON Ha
[pUMepe MUPOBUHOTPATHOMN KUCIIOTHI.

9. Ha npuMepe aMHHOKHUCIIOTHI ajlaHUHA [T0Ka3aTh: aM(OTEPHOCTb, JeKapOOKCUINPOBAHUE, OKUCIUTEIb-
HO€ JIe3aMUHUPOBAHNE U TPAHCAMUHHPOBAHUE, KaK CBOMCTBA 0-aMUHO-KHUCIIOT BayKHbIE 111 OOMEeHa
BELIECTB B OPraHU3ME.

OmbLisieMBble JTHITHABI

10. JIunusl, xxupsl, knaccuukanus. KapOOHOBbIE KUCIOTHI BBICIIETr0 )XKUPHOTO psana. [IpuBectu npume-
PBL.

11. KucnoTtHsli 1 mea09HOM (OMbUIEHHE) THAPOIIN3 KUpoB. [IpuBecTu npumepsl.

12. ®ocdonunuas! (kedhaauHbl U JEUUTHHBI), CHHTE3 U TUAPOIU3 (KUCIOTHBIN U IIEIOYHOM).

0-aMHHOKHUCJIO0THI. beJku u nenTuabl

13. a-amuHokucnoThl. Kinaccugukarus no cTpoeHUIo pajnukaia U JONOJIHUTEIbHBIM ()yHKIIMOHAIBHBIM
rpymnmnam (IpUBECTH NMPUMEPHI).

14. KucnoTHO-OCHOBHBIE CBOICTBA 0-aMHUHOKHUCIIOT, UX aM(OTEPHOCTh MOKa3aTh HA KOHKPETHBIX
pUMeEpax).

15. O6pazoBanue nentuoB. KauecTBeHHBIE peakIuy HA OENKH.
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16. CtpykTypsbl Oenka (IepBUYHAsI, BTOPUYHAS, TPETUYHAS U YCTBEPTHYHAS ), CTAOMIM3UPYIOIINE HX
(hakTOopHI.
YrieBoabl

17. Baxxnei1me MOHOCaXapH/bl: ajlbJJOTIEHTO3bl, AJIbJIOTE€KCO3bI, KETO3bI (IIPUBECTU IPUMEPHI).

18. Hukio-nienHas (OKCO-OKCH) TayTOMEpPHUS yTIIEBOI0B HAa IPUMEPE TIIOKO3bI U (PPYKTO3HI.

19. ucaxapua manbTo3a, €€ CTpOCHHE, LIMKJIO-1IeMHAas TayTomepusi. BoccranaBiuBaroiine CBOMCTBA.

20. QucaxapuJ 1aKTo3a, €€ CTpOeHue, IIUKIIO-1IeMHas TayToMepusi. BoccTanapinuBaronie cBoOMcCTBa.

21. Qucaxapun caxapo3sa, €€ cTpoeHue, ruaponn3. [[puurna oTCyTCTBUS BOCCTaHABIMBAIOIIMX CBOUCTB Y
camoli caxapo3bl U HAUIMYUE UX y IPOAYKTOB I'MIPOJIU3A.

22. CtpoeHue KpaxMaina, I0Ka3aTh CXEMaTUYECKU. YKa3aTh THUIIbI CBSI3E€H MEX]y OCTaTKaMU MOHOCaXapu-
JI0B B aMUJIO3€ U aMUJIONIEKTHUHE. | JIMKOreH.

FeTepouuwmqecKne COCANHCHUHA

23.D1eKTpOHHOE CTPOEHUE MUPUAUHOBOTO U MUPPOJIBHOTO aTOMOB a30Ta U y4acTHE UX 3JIEKTPOHOB B TT,7-
U P,T-CONPSDKEHHBIX CUCTEMAaX apOMATHUYECKUX TeTEPOIUKIIOB.

24.OcHOBHBIE, KUCIIOTHBIE 1 aM(DOTEpHBIE CBONWCTBA, 00YCIOBIEHHBIE MUPUAUHOBBIM, TUPPOJILHBIM UITU
OJTHOBPEMEHHBIM MPUCYTCTBUEM ITHX aTOMOB a30Ta B COCTAaBE FETEPOIUKIIOB.

25.HykeodunbHble CBOWCTBA MUPHUIMHA B PEaKIUIX 00pa30BaHUs AIKUIMTUPUINHUEBBIX HOHOB.
26JlakTUM-JIaKTAMHYIO TAyTOMEPUIO MIPEICTaBUTENEH TMAPOKCUIIPON3BOAHBIX MUPUMHUANHA U TypUHA:
ypanuia, THAMHUHA, IUTO3UHA U T'yaHUHA.

27 .Peakuuu Ae3aMUHUPOBAHUS a/ICHUHA U T'yaHUHA.

HyK.]'IeI/IHOBI)Ie KHCJI0TbI

28. HykyienHOBBIE KUCIIOTHI, KJIacCU(UKALIKS, COCTaB, QyHKIUH.

29. IlupuMHUIMHOBBIE A30TUCThIE OCHOBAHUS, UX JIAKTaM-JITAKTUMHAasi TaAyTOMEpUS.

30.ITypuHOBBIE a30TUCTHIE OCHOBAHHUS, UX JJAKTaM-JIAKTUMHAsI TAYyTOMEPHUSL.

31. O6pazoBaHHe HYKICO3HIOB U HYKJICOTHIOB (ITPUBECTH MIPHUMEPHI).

32. Crpoenue yuyactka JIJHK u PHK. Tunsl cBsizeil B HyKJIEMHOBBIX KHUCJIOTaX.
6.2.4. [Ipumepbl 3a4eTHBLIX OUJIETOB

®I'OY BO AI'MY Munsapasa Poccun
Kadenpa o61ueii 1 6Mo10ruyeckoii XuMmmuu
CrnennanbHocthb 33.05.02 — «IleqmaTpus»
Xumusa buyierNe29,

1.OxcuremoroonHoBas OydepHast cucrema. [IpuBectr cocraB, MexaHusM OydepHOro IeHcTBHS, (hOPMYITBI
11 onpezienieHust pH, 30Hb1 OydepHOro efcTBIS U eMKOCTH Oydepa 1o KUCIIOTE H ILETOYH.

2. lano komrutekcHoe coeauaenneK2[Zn(CN)4]

a) Ha3BaTh €ro;

6) 3aMrcaTb YpPaBHCHUC AUCCOLNMAINUN NAHHOTO KOMIIJICKCHOTO COCIAWHCHHSA, KaK CUJIBHOTI'O 3JICK-
TPOJINTA, YKa3aTh BHCHIHIOKO 1 BHYTPCHHIOIO KOOPAWUHAIIUOHHBIC C(I)Cpbl 1 Kak c1aboro QJICKTPOJIN-
Ta, YKa3aTb KOMHJICKCOO6pa3OBaTCJIB, CTPOCHUC aTOMa U MOHA KOMHJ’ICKCOO6paSOBaTC.H$I, JIMTaHabl,
KOOPpAWHAITMOHHOC YN CJIO KOMHJ’ICKCOO6p8.30BaTeJIH;

F) 3anucaTtb i1 JaHHOI'0 KOMIIJICKCHOT'O HOHA KOHCTAaHTY HeCTOﬁKOCTI/I, KOHCTAHTY yCTOfI‘—IPIBOCTPI
" MMOKa3aTb MaTECMAaTHYCCKYIO CBA3b MCXKIAY HUMU
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3. Hanmummre ypaBHEeHUs peakluy U HA30BUTE MPOAYKTHI CHHTE3a JKHUpPa, COAEPHKAILEro alluibl CTe-
aApUHOBOI1, OJICMHOBOM U JIMHOJIEBOW KUCJIOT U €r0 IIEJIOYHOTI0 THIPOIN3a
4. I'omononucaxapuabl. M300pa3ute OMO3HBIN (PparMeHT MoJMcaxapuIHOHN IIENMH Kpaxmaa.

VTBepiK/ieH Ha 3aceanuu Kadeaphl, IPOTOKOI OT «__ » r. No
3aBenyronuii kKageapoi , 1.M.H., mpod. 3. P. Haruen
CocraBuTens: K.X.H.,JOII. J1.I1.babGaeBa

« » 2.

®I'bOY BO AI'MY Munszapasa Poccun
Kadenpa o6meii u 6M0J10rn4yecKol XuMum

CrnenuaabHoctb 33.05.02 — «IleqnaTpusi»
Xumusa

BbuaerNe7

1. BroreHHsIe 3/1EMEHTBI, MX KiaccuduKarmsi, 3Hadenre B opranusme. Coemutenus d — snementos (IMn,

Fe, Co, Cu, Zn, M0) B opranmusme.

2. net xumudecKasi peakiys 00pa3oBaHus THIPO30JIs1 cepedpa XII0pH/Ia IO PeaKIMy MEK/Ty HATPHUS XJIOPH-
JIOM ¥ M30BITKOM cepeOpa HATpara

a) COCTaBbTE XKM. (DOPMYITy MHIICIUIBL, YKOKHUTE €€ XUMUYCCKUI COCTaB;

0) yKaxKuTe, Tie B MUIIEIUIAX BO3HUKAIOT aJICOPOIIMOHHBIN 1 SJIEKTPOKUHETHYECKHUI TOTEHIIHATBL.

3. Hanummre ypaBHeHue peakiuu BocctaHoBienus: a) LIIYK, 0) nmupoBuHOrpagHON KHCIOTHI.
HazoBuTe NpoayKThI.

4. Kakue MoHOcaxapuasl 00pa3yroT mManbTo3y? llokaxkure ee CTpOoeHHE, YKaXHUTE CBSI3b MEXKIY

OCTATKaMU MOHOCaxapuJ0B.

YTBep:k/ieH Ha 3acelaHuu Kadeapbl, MPOTOKOI OT «__ » r. Ne
3aBemyromuii kadenpoit , 1.M.H., Ipod. 3. P. Harues
CocraBuTenb: K.X.H.,JOIl. J.I1.baGaeBa

« » 2.

6.2.5. Onucanue nokaszaresjiel 1 KPpUTEPHEB OLCHMBAHMSA KOMIIETEHIINH, YKA3aHHOU B pa3/ie-
Jie 2, Ha pa3JIMYHBIX dTanax ee GopMHPOBAHMS, ONMCAHNE LKA OLlCHUBAHUS

B CUCTCMY OLICHUBAHUS BXOJIUT 3a4CT.
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Kpurepun
OlleHHBAHMA

IIxana oneHNBaHUA

«HE 3aYTECHO»

«GaYTCHO»

KOI{ KOMIICTCHIUUUX W HAUMCHOBAHUEC MHAMKATOPA JOCTHKCHUA KOMIETCHIUN
N-lonk-s Cnocoben onieHUBaTh MOP(O-(HYHKIIMOHATIBHBIE TPOLECCHI TPH (PU3UOTOTUUECKHUX CO-

CTOSIHUSIX.

3HAThb CTYHCHT HE CIIOCOOEH CaMOCTOs- CTYI[eHT CaMOCTOSATCJIBHO BbIACIACT I''TaBHBIC I1OJIO-
TCJIBbHO BBIACIATH I'NTABHBIC I10J10- JKCHHA B U3YyYCHHOM MaTCpUajIC U crocooeH JaTb
JKEHMs B U3YYEHHOM MaTepuaiie KPAaTKyIO XapaKTepUCTUKY OCHOBHBIM UIESAM IpoOpa-
MUACIIUIIIINHEL. 0O0TaHHOTO MaTepHasia JUCITUILTAHEL.
He 3Haet (pU3HKO-XUMUYECKHE [TokaspiBaeT MOHMUMaHHE (PUIUKO-XUMHUYECKUX
ACMEKThl BAKHEHIINX OMOXUMHU- | OCHOB IIOBEPXHOCTHBIX SIBJICHUM, AUCTIEPCHBIX
YECKUX IIPOLIECCOB U PA3JIUYHBIX | CUCTEM, BBICOKOMOJIEKYISPHBIX COCIMHEHUM, UX
BUJIOB TOMEOCTa3a B OpraHu3Me: | CyLIIHOCTH, pOJId B 0OMEHE BeleCcTB, 0a3MCHBIX
TEOPETUYECKUE OCHOBBI OMO- IIPUHIMIIOB UX MCIIOJIb30BAHNS B MEAULIMHE
SHEPTeTHKH, PAKTOPHI, BIHIIO-
L[1€ Ha CMEILEHNE PABHOBECHS
OMOXMMHYECKUX MPOIIECCOB.

yMeThb CryneHT He ymeeT IIPOrHO3UPO- CryneHT ymeeT OOBSICHATH IPUUUHBI U TTOCIIE]I-
BaTh HANPABIICHUE, [TOJIHOTY U CTBUSI N3MEHEHU HAINIPABIICHUS, ITIOJIHOTHI U pe-
pe3yabTaThl XUMHUYECKUX U (pU- | 3yIIbTaTOB XMMHYECKHUX M (PU3UKO-XUMUIECKUX
3UKO-XUMHUYECKHUX MPOLIECCOB, MIPOLIECCOB, MIPOTEKAOIINX B OPraHU3ME YeJIOBe-
ONMPASICh HA TEOPETUYECKUE Ka; IPOM3BOIUTH (PU3MKO-XUMHUYECKUE H3MEpe-
MOJIOKEHUS XUMUU, PE3YJIbTATHl | HUS, XapaKTEPU3YIOIINE T€ UM UHbIE CBOMCTBA
BBIYMCIICHUI 1 HAOJIOICHUIA pacTBOpPOB, CMECEN U JIEKAPCTBEHHBIX Ipernapa-

TOB; KJIaCCU(PHUIMPOBATH XUMUYECKUE COCAHHE-
HUSL.
BJIAJ1€Th CTyILeHT HE BJI1aAcCT TCPMUHOJIO- CTy,Z[eHT IIOKa3bIBACT FJ'Iy6OK0€ H IIOJIHOC BJIaACHUC

TUel; TEXHUKOW MPOBEICHUS
Ka4eCTBEHHBIX PEaKL Ui Ha He-
KOTOPBIE OMOJIOTHYECKHU BaKHBIC
COCIMHEHHUS U JIEKAPCTBEHHBIC
CpEeACTBa.

BCEM 00bEMOM H3y4aeMOii IUCIUILUINHBI, BIaeeT
TEPMHUHOJIOTHEH; peACcTaBIeHUsIMU 00 OCHOB-
HBIX XUMHUYECKUX U (PU3UKO-XUMUYECKUX METO-
JlaX MCCIIEIOBAHUS U TEXHOJIOTHSIX, UCIIOJIb3YE-
MBIX B MEIMIIMHE; HAaBBIKAaMH aHAJIN3a U pacyeTa
MapaMeTpoB BaKHEHIINX XUMUYECKUX U (PU3HKO-
XUMUYECKUX IIPOLIECCOB;

KO)] KOMIIETCHIIMA 1 HAMMEHOBAHUC HHAUKATOPA JOCTHKCHUS KOMICTCHIUH
N-20nk-5 CriocoOeH o1leHnBaTh (PYHKIIMOHAIbHbIE TIPOLIECCHI TPU MATOJIOTUYECKHX COCTOSHUSIX.

3HaAThb

CryzeHT He crmoco0eH UCTIOIb30BaTh
€CTECTBCHHOHAYUYHBIC TIOHITHS O XH-
MHYECKOM HPUPOJE, CTPOCHUU U
¢yHKIMN OMOJIOTHYECKH BaXKHBIX Op-
TAaHWYECKHUX COeINHEHNH (HyKJIEHHO-
BBIX KHCJIOT, IPUPOIHBIX OCIIKOB, yT-
JIEBOJIOB, )KHPOB, BOJOPACTBOPUMBIX U
XKHPOPACTBOPUMBIX BUTAMUHOB, TOP-
MOHOB U JIp.) B HHTEpIIpeTaluu odec-
TIEYCHUS] HOPMAJIbHOTO (DYHKIIMOHUPO-
BaHUs 3/10pOBOI0 OpPraHU3Ma 4eJoBe-
Ka, B pOPMHPOBAaHIH OCHOBHBIX (hH-
3MOJIOTHYECKHX ITOKa3aTesel, Crroco0-
CTBYIOIINX COXPAaHEHUIO M YKperie-
HUIO 3T0POBBSI.

CtyneHT cmocoOeH HCIOIB30BaTh €CTECTBEHHO-
Hay4HbIE TOHITHUS O XUMUYECKOU MPHUPOJE,
CTPOCHHUH B (PYHKITUSX OMOJTOTUYECKH BAXKHBIX
OpPraHUYECKUX COEAMHEHUN (HYKJIEHHOBBIX KHUC-
JIOT, MPUPOJHBIX OEIKOB, YTIEBOIOB, )KUPOB,
BOJIOPACTBOPUMBIX U KUPOPACTBOPUMBIX BUTA-
MUHOB, TOPMOHOB | JIp.) B HHTEPIIPETAIIUN
obecrieueHns HOPMATHHOTO (QYHKITMOHUPOBAHUS
3JI0POBOTO OpraHu3Ma 4eloBeKa , B popMupoBa-
HUU OCHOBHBIX (PU3MOJIOTHYECKUX MTOKa3aTesei,
CIOCOOCTBYIOLIUX COXPAHEHHIO M YKPETIICHUIO
3J10pOBbs, TpOpUIAKTHKE 3a00I€BaHUI U BU-
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pycubix uHpekuii: OPBU, rpumnma, COVID -
19.

yMeTh CryneHT He ymeeT pemaTh THIO- | CryaeHT ymeeT KITacCH()UIIMPOBATh XMMUYECKHUE
BBIC ITPAKTUYCCKHE 3a/1a4X U HEC COCAMHCHUA, OCHOBLIBAsICh HA UX CTPYKTYPHBIX
BJIJICET TEOPETHYECKUM MHUHH- | GopMyliax; IPOrHO3UPOBATh NOBEICHUE U (PYHK-
MyMOM Ha 6oiiee a0CTPAaKTHOM | UM OPTaHUYECKHX BEIIECTB B )KUBOM OpPTaHU3MeE
YpOBHE. Ha OCHOBE UX KJIaCCH(DUKAIIMOHHO MPUHAIICHK-
HOCTH (CTPOCHUSA U HATMYUS (PYHKIIMOHATBHBIX
IPYII); CIIOCOOCH aHAM3UPOBATH ICHCTBUE He-
KOTOPBIX JICKAPCTBEHHBIX CPEJICTB HA OCHOBE
KJ1accu(BUKAMOHHON MPUHAUISKHOCTH €ro
(YHKIIMOHAJIbHOW I'PYIIIBI U CTPOEHUS.
He Bnageer mpencTaBICHUIMU Brnageer mnpeacTaBiICHUsIMU 00 OCHOBHBIX €CTe-
BJaJ€Thb 00 OCHOBHBIX €CTECTBEHHOHA- CTBCHHOHAYYHBIX MCTOAAaX UCCICAOBAHUA U TCX~

YUYHBIX METOJIaX UCCIIEI0OBAHUS
Y TEXHOJIOTHSIX, UCTIOJIb3yEMBIX
B MEMIIMHE; HABBIKAMHU aHAIIN3a
Y pacyera rnapaMeTpoB Bax-
HEHIINX XUMUYECKUX U (PU3HUKO-
XUMHUYECKUX MPOIIECCOB.

HOJIOTHSIX, UCIIOJIb3YEMbIX B MEJIUIIHE; HAaBbIKA-
MU aHaJIM3a U pacyeTa napamMeTpoB BaKHEHIINX
XUMHUYECKHUX U (PU3UKO-XUMHUUECKUX MTPOLIECCOB.

VIil. YYEBHO — METOJUYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHHUE JUC-
HUITVIMHBI

7.1. OcHOBHas JqUTEpaTypa
IleyaTHble n3naHUA

Ne HaumMmeHoBanue U3JaHUS Konnuectso ak-
3emnnApos B 61b6-
JInoTeke
1 OO6mas xumusi. buoduzmyeckas xumusi. XuMusi OMOTeHHBIX 246

sanemeHToB: yueOHuk /EpmoB 10.A., [TonkoB B.A., bepasun
A.C.; mox pen. FO.A.EpmoBa.-2-¢ u3n., nepepad. - MockBa
:Beicmas mkona,2018.-560 c.- ISBN 978-5-06-003026-x.

TeKCT: HenmoCpeACTBEHHBIN.

2 ITonkoB B.A. O6mas xumus: yueOnuk /B.A. [Tonkos, C. A. 208
[Ty3akoB ,- MockBa: [DOTAP — Menuna —20010.-976¢.- ISBN
978-5-9704-1570-2. TekcT: HEMOCPECTBEHHBIH.

DJIeKTPOHHbIE U3AHUS

HaunMeHoBaHHe U3IaHUA
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Xumus [DnexkTpoHHbId pecypc] : yueonuk / [Tyzakos C.A. - 2-e u3 ., ucnp. 1 J0o1. - MOckBa :
I'DOTAP-Menua, 2006. — JlocTyn 1o JOTUHY U ApOJIIO. —
URL:http://www.studmedlib.ru/book/ISBN5970401986.html.- TekcT: 21eKTpOHHBIIH

TrokaBkuHa H.A., buoopranndeckas xumus [ DIeKTpOHHBIN pecype] : yueonuk / H.

A. TrokaBkuHa, 0. W. baykos, C. D. 3ypabsH. - Mocksa : [DOTAP-Menua, 2015. - 416 c. -
ISBN 978-5-9704-3188-7 - Jloctyn mo sioruny u mapoito. — URL:
http://www.studmedlib.ru/book/ISBN9785970431887.html- TekcT: 3neKTpOHHbBIH

7.2. JlonoTHUTEJIbHAS JTUTEpaTypa

IleyaTHBIE HCTOUHUKH

N3nanua KommygecTBo
AK3EMILISIPOB
B OnOnore-
Ke

TroxaBkuna H.A. Buoopranmueckas xumus : yaeOHUK ais Mmeq. By30s/ H. A. 415
TrokaBkuHa .— MockB: M3narensctBo «Menummna ».2010. — 416¢. -ISBN978-5-
9704-1773-7. — TekcT : HEMMOCPEICTBECHHBIH.

ITonkoB B.A. [Ipaktukym no o6meit xumun. buodusznueckas xumust. Xumust 246
OMOTeHHBIX JIEMEHTOB : yueOHoe nocobue / mox pea. B.A.Ilonkosa,
A.B.babkoBa. -4 u3n - Mocksa: IOpaiit, -2018 .-239c. — TekcT: HenocpeaCTBEeH-
HBI.

ba6aesa .JI.Il. JlaGopaTOpHbIil NpakTUKyM «AHalIM3 OpPraHUYECKUX COEIAMHE- 50
uuihy/[].I1.babaea,l1.A.I'am3aroBa,A. X. U npucosa,K.M.Maromenosa;mnoa pen.
3.P.HarueBa. -Maxaukana: 3natenscko - nonurpapudeckuit nentp AI'MY,
2019.- 64c. -ISBN978-5-9704-3188-7. — TekcT : HemoCpeACTBEHHBIH.

DJIeKTPOHHbIE U3IAHUS

HaumMeHoBaHue u31aHus

buooprannueckas XuMus : pyKOBOJCTBO K MPAKTUYECKUM 3aHATHUAM : yueOHoe nmocolue /
nox penaknueid H. A. TrokaBkuuo#. — Mocksa : [DOTAP-Menua, 2016. — 168 c. — ISBN
978-5-9704-3801-5. —/TocTyn MOJIOTHHY U TIAPOJTIO. -

URL:http://www.studmedlib.ru/book/ISBN9785970438015.html. — TeKkcT: 31eKTPOHHBIIA.
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XuMusi OMOTEHHBIX JIEMEHTOB : y4eOHO-METOANYecKOoe ocodue i CTyJ€HTOB METH-
nuackux By3oB / ®I'BOY BO BI'MY um. H. H. bypaenko ; coctaButenu : B. M. Kioko-
Ba, H. . [Tonomapesa, H. M. OBeukuna [u ap.]. — Boponex : BTMVY, 2019. — 58 c. —

2 JlocTyTl MOJIOTUHY U MapOJIIo-

URL.: http://libl.vrngmu.ru:8090/MegaPro/Download/MODbject/809. — Tekct: 31eKTpOH-
HBIH.

7.3. Pecypchbl nHpOPMALIMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTn « AHTEepHeT»

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

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

- Chemlib.ru, Chemist.ru, ACDLabs, MSU.Chem.ru., u ap.
- OBC «Koncynpradt ctyaentay http://www.studmedlib.ru/ (Bxox 3aperucTpupOBaHHBIM O30~
BaTeJsIM Yepe3 nmoprain cairta JITMY http://www.dgmu.ru/ )

7.4. UnopManmoHHbIE TEXHOJIOTHH

[Tepeuens nporpammuoro obecneuenus (Win HOME 10 Russian OLP (Cy6nuiieH3uoHHbIN
noroop Tr000044429 ot 08.12.18 1.); Kaspersky Edition Security mns 6m3neca — CtaHIapTHBIH
Russian Edition. 100-149 Node (JIutien3uonnsiii qorosop Ne 1081-2015 ot 14.10.2018 r); Office
ProPlus 2013 RUS OLP NL Acdmc (gorosop NoII1-026 ot 16.10.18 r) u T.1.)

Ilepeuens ungopmayuonnvIx CHpAGOUHBIX CUCHIEM:

1. Daextponnas mHpopMaunoHHO-00pa3oBaTeabHas cpeaa (AUOC) AT'MY .- Pexum no-
cryma no mapoutto -URL: https:// eos- dgmu. ru

2. KoHCyJabTaHT CTyAeHTa: dJIEKTpOHHAs OMOMMOTeUHas cucTema. .- PexxuM goctyna mo ma-
pouto - URL: http: //www.studentlibrary.ru

3. enepasibHasi JIEKTPOHHASI MeTUIMHCKas oubanorexka (PIOMB). .- Pexxum fgoctymna 1o
napoutto - URL: http://feml.scsml.rssi.ru

4. Hay4Hnasi jekTpoHHasi 6ubimoreka eLibrary. .- Pexum nmoctyma mo mapomto -URL:
https://elibrary.ru/defaultx.asp

5. Hayunas sjiekTponHasi 6udiauoreka KubdepJ/lenunka. .- Pexxum noctyma mo maposnro -
URL: http://cyberleninka.ru

6. DaexkTtponnass Oubiauoreka PO®®U. .- Pexumm poctyna mo mapomo - URL:
http://www.rfbr.ru/

VIill. MATEPUAJIBHO — TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

N /o | Bux noMerienust ¢ HomepoM HaumenoBanue o0opynoBaHus
1. Jlab6opaTtopust Ne 3 — myist mpoBe- 1.Cronbl 1abopaTopHBIE, CTYNbS, TOCKA.
JIeHUs Ta0OPaTOPHBIX 3aHATHH, 2.BuITsDKHOM mIKad.
45 m?
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Vn. lamuns 48, yueOHO-
1a00paTOPHBII KOpITyC, 2 ATax

3.1lIxadsr g1 MOCYABL.

4.11Ixads! U1 peaKTHBOB.

5.Croun U1l TUTPOBAHUS.

6.11ITaTHBEI ¢ OIOpETKaMH.

7.JlaboparopHas nocyaa (mpoOupKH, mu-
HETKH, IPEIMETHBIE CTEKJIA, CTEKIITHHBIC T1a-
JIOYKH, KOJIOBI AJIsi TUTPOBAHHUS, BOPOHKH,
(UIBTPHI U T.1.).

8.0nekTpuueckue npuodopsl (euka, BOms-
Hast OaHs, MEIIaJIKa , CYIIHIIKA JUIs TIOCY/AbI U

T.J.)
2. Jleknmonubd 3am Ne 1 — mig
MPOBEJICHUST JICKIIMOHHBIX 3aHs- | MyTbTUMEIUWHBIA KOMIUIEKC (HOYTOYK, IIpo-
Tnit, 100 M €KTOp, JKpaH)

VYn. Hlamumna 48, yuyeOHO-
na0opaTopHbIi Kopiyc, 1 sTaxk
3. | YUdTanpHble 3a7Bl — IS CaMo-
CTOSITENILHOU PabOTHI.

yin. A.AnmueBa 1, Ouomoruue-
CKMIl Kopmyc, 1 3Tax, HaydHas

Croubl, CTYyJbs, KOMIBIOTEPHI AJIs1 PAOOTHI C
ANEKTPOHHBIMU pecypcaMu OHOIMOTeKH, yueo-
Hasl, HAyYHas, IEPUOANYECKas JTUTepaTypa.

oubmmoreka II'MY

IX. UICITIOJIb30BAHUE NHHOBAIIMOHHBIX (AKTUBHBIX U UHTEPAKTHUBHbBIX)

METOJ10OB OBYUYEHUA

I/Icnonb3yeMme AKTUBHBIC W HHTCPAKTUBHBIC MCTO/IbI 06yT-I€HI/I$I pyu HU3y4YCHHUU HaHHOﬁ

JUCHUATUTMHBI COCTABIISIIOT mopsiaka 68 % oT o0bemMa ayTUTOPHBIX 3aHSATHH, TaK KaK MPaKTUYECKU

KaXXa0€ 3aHATHUEC, MIPEAYCMATPHUBACT BBIIIOJITHCHUEC na6opaT0pH51x OIIBITOB, PCHICHUEC 3aJa4, BBIIIOJI-

HCHUC MMPAKTUUCCKHUX SaI[aHHﬁ.

No HaumenoBanue pasznena | Buga, Ha3BaHHE TEMBI 3aHATHS C UCIIOJIB30BAHU- | TPyI0EMKOCTh
n/m JUCHUTUINHBI eM OopM aKTUBHBIX U HHTEPAKTUBHBIX METOJOB | (4ac)
oOyueHus
1.1 | O6man xumusa. buomo- | I13.1. buorennsie snemMenTsl. KoMILIEKCHBIE
TMYECKU aKTUBHbBIC HU3- | COCTUHEHUS.
KOMOJIEKYJISIPHBIE HEOP- 2
TraHUYECKUE BEIIECTBA
(cTpoeHue, CBOMCTBa, JIp.1. KoMInekcHble COEIMHEHUS U UX CBOM-
ydactue B QyHKIIMOHHU- | CTBa.
pOBaHME KUBBIX CUCTEM
1.2 | DneMeHTBl XUMHYECKOM
TePMOJANHAMUKH, TEP-
MoAuHaMUKH pacTBopoB | [13.2.Xumudeckas TepMOIMHAMHUKA. 2
U XuMHu4eckoi kunetu- | JIp.2 Omnpenenenue TeroBoro 3pdexra XumMu-
KH. YECKOM peaKiuH.
OcHoBHble TNl xuMu- | [13.3 . PactBOpsl. KosmuraruBHelie cBolicTBa 2
1.3 | yeckux paBHOBecUH U pacTBOpOB.
nporeccoB B pyHknno- | JIp.3. Ocmoc, ocMoTudeckoe gaBienue. Poct
HUPOBAHMH XXMBBIX CU- | HCKYCCTBEHHOM kiieTku Tpayoe.
CTEM.
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I13.4. KuciotHo-ocHOBHOE paBHOBecuel nipo-
a3 coneil. JIp.4. TunuuHble ciyyau rugponusa
COJIEH.

I13.5. Bydepnsie cuctembl. bydeprnas eMKOCTb.
JIp.5. CBoiicTBa OyQepHBIX pacTBOPOB.

[13.6.KonnuraTuBHbIE CBOMCTBA paCTBOPOB.
KucnotHo-ocHoBHOE paBHOBecue. [ muaponus
cosieii. bydepHbie cuctemsl

[13.7. I'eTreporenHsbie MpoIeCChl U PaBHOBECHS.
JIp.6.M3y4yeHue ycinoBuid pacCTBOPEHHS U 00pa-
30BaHUS OCAJIKOB.

1.4 | ®duszuyeckas XuMus Io-

BepXHOCTHBIX siBieHui B | I13.8.IloBepXHOCTHBIE SBICHHUSL.
(GyHKIMOHUPOBAHUHT JIp.7.CopOLMOHHBIE SBJICHUS.
KHUBBIX CUCTEM.

1.5 | ®usnyeckas XuMus [13.9. lucniepcubie cuctemsl. Komnouansie pac-

JUCIIEPCHBIX CUCTEM B TBOPBI. Y CTOMUNBOCTD KOJUIOUIHBIX CHCTEM.

(G YHKIIMOHUPOBAHUH Koarymsimus.

YKUBBIX CHCTEM. JIp.8.ITosny4ueHune u CBOMCTBA KOJUTOUIHBIX pac-
TBOpOB. Koarynsus Kouion10B 3JIeKTpOoIuTa-
MH.

2.1 | buoopranuueckas xu- | [13.10Ilonu-u rerepodyHKIIMOHATIBHBIE COE/IU-
mus. [lonu- u rerepo- HeHus. A3oTcoaepxkaliue OMOIOrMUecKH BaxkK-
(GyHKIIMOHATIBHBIE CO- HBIE T€TEPOLMKINYECKUE COETUHEHUSI.
€IMHEHUs, y4aCTBYIO-

e B mpoueccax xku3- | JIp.9.0OTkpbITHE MIaBENeBOM KUCIOTHI B BUJIE

HEJIEeATETLHOCTH. KaJIbIIeBOM comu. OOpa3oBaHUE XEIATHOTO CO-
€MHEHUs] BUHHOW KHUCIIOTHI C THAPOKCHIOM
menu(ll).
113.11.OMbIIsI€MBIE TUTUIEL.
JIp.10.0Okucnenne oJenHOBOM KHUCIOTHI pac-
TBOPOM TI€pMaHTaHaTa Kajusl.

2.2 | buomnonumepsl U UX [13.12. 0-aMMHOKHCIIOTHI .

CTPYKTYPHBIE KOMIIO-
HEHTHI.

JIp.11. KayecTBeHHbIE peakIuu Ha O.-
AMUHOKHCIIOTBHI.
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113.13.benku 1 nenTuasl. 2

[13.14.YrneBoabl. MoHOCaxapusl. 2

[13.15 Iu- u nonucaxapumpl. 2
JIp.12. IIpo6a Tpommepa, peakuus CenuBaHo-
Ba, BOCCTAHOBJIECHHE aMMHUA4YHOI'0 PacTBOPA
THAPOKCHIA cepedpa IIII0K030M, OTCYTCTBHE
BOCCTAHABIIU

Barollel crocoOHOCTH y caxaposbl. KauecTBeH-
Hasl peakiys Ha Kpaxmall.

I13.16.Hyk1enHOBbIE KUCIIOTHI. 2

I13.17.Py6esxHblil KOHTPOJIb 2

X. METOAUYECKOE OBECIHEYEHUE JUCHUIIJIMHbI

1.Ilpaktukym no oOmel xumuu. buodusnyeckass xumus. XuMusi OHOTEHHBIX 3JEMEHTOB.
YuebHOe mocobue s cTyneHToB MenuiuHckux By3oB (Pen. B.A.Ilomkos, A.B.babkoB).- M.,
Opaiit, 4 u3n., 239 c., 2018 r.

2.Metoanueckue pa3paboTKH K J1a00paTOpHO-NPAKTHYECKUM 3aHATHAM MO XUMHUH JJIS CTY-
neHToB 1 kypca neauarpuyeckoro ¢akynsrera II'MVY: - nox pen. O. P. Haruesa, 2020r

VY4eOHoe nmocobue U MeToiuYecKue pa3padoTKU UMEITCs B 1a00paTOpuu B HEOOXOIMMOM
KOJINYECTBE JIJIsl UCIIOIBb30BAHUS CTYACHTaMH.

X1. OCOBEHHOCTH OPTAHM3AIIMU OBYYEHUSA ITO JUCIUIIJIMHE JJ151 UHBA -
JIMAO0B U JINL C O'PAHUYEHHBIMHA BO3MOXKXHOCTAMMU 310POBbA

11.1. Oﬁyqelme HHBAJIMAOB U JIUII ¢ OTPAHHYCHHBIMH BO3MOKHOCTAMMU 310POBbLS

[Ipu HEeoOXomuMOCTH oOcCyIIecTBiIseTCs Kadeapoil Ha OCHOBE aJalTHPOBAHHOW paboueit
nporpamMmsl C UCIIOJIL30BAHHUEM CIICIHAJIBHBIX MCTOJ0B O6yq€HI/I$I U JUJAKTUYCCKUX MaTCpUuajioB,
COCTaBIIEHHBIX C YYETOM OCOOCHHOCTEH MCHUXO(PU3NUECKOTO pa3BUTHS, UHANBUAYAIbHBIX BO3MOXK-
HOCTEH M COCTOSTHUS 3/I0POBBSI TAKUX 00yJaronIuXxcs (00y4Jaromerocs).

11.2. B nensix ocBOeHUs1 Y4eOHOM MPOrpaMMbl JUCHUILIMHBI HHBAJIMIAMH H JIUIAMH C Orpa-
HMYCHHBIMH BO3MOKHOCTSIMHM 310POBbsi Kadepa obecneynBaer:

1) s MHBAJIMIOB M JIML C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI 110 3pEHUIO:

* pa3MelleHue B JOCTYMHBIX JUIsl 00yYaroIuXcs, SBISIOUIMXCS CIENbIMUA MM CIa0O0BUIS-
MU, MECTaxX M B aIallTUPOBAHHOM (opMe CrIpaBOYHON MHPOPMALIMU O paCIMCAaHUH YUeOHBIX 3a-
HATHH;

* IPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIET0 00yJaroIeMycsi HEOOXO0AUMYIO TOMOLIb;

* BBINYCK aJbTEPHATUBHBIX (OPMATOB METOJUYECKHX MaTepuaoB (KPYHMHBIA MIPUPT UIU
aynuodaiiser);

2) At MHBAJIUJIOB U JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI 110 CITYXY:
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* HaJUIeXKaIIMMHU 3BYKOBBIMHU CPEACTBAMH BOCIIPOU3BEACHNE HHOpMAIUY;

3) UIsi UHBAIMIOB U JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0pPOBbS, UMEIOIUX Hapy-
HICHUSI OIOPHO-JBUTATEILHOTO allapara:

* BO3MOXHOCTh O€CHpPENATCTBEHHOT0 JOCTyMa 00ydYaroluxcsi B yueOHbIe TOMEIICHUs, Tya-
JIeTHbIE KOMHATHI M IpyTrue noMerieHus kadeapsl. B ciydae HEBO3MOXKHOCTH OECTIPEISITCTBEHHOTO
JoCTymna Ha Kadeapy OpraHH30BBIBaTh YYEOHBINH MPOLECC B CHEIHAIBLHO 000PYIOBAHHOM IIEHTpPE
MHIMBUAYAJIBHOTO U KOJUIEKTMBHOT'O IOJIb30BaHUS CHEIUAJIBbHBIMM TEXHUYECKUMH CpPEICTBAMU
0o0y4deHus JUisl UHBAJIMJOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370pOBbs (yi1. A.Anuesa 1,
Ouosiornueckuit kopmyc, 1 atax, HayuHas oubnuoreka J[I'MYVY).

11.3. O0pa3oBanmne 00y4alOIIUXCA C OrPAHNYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS MOXET
OBITH OPraHU30BAHO KAK COBMECTHO C IPYTMMH 00Yy4aroIMMHUCS, TaK U B OTJEJIbHBIX IPyMIax.

11.4. IlepeyeHb Y4eOHO-METOAMYECKOr0 OOecmeYyeHHs] CAMOCTOAATENbHON PadoThl 00y4aro-
IMXCA MO IMCUHUILTHHE.

Y4eOHO-MeTOINYECKHE MaTEePUAIIBbl Il CAaMOCTOSATENbHONU pabOoThl 00yJarOUMXCcsa U3 YUCIia
WHBAJIHUIOB U JIMI C OIPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3[0POBBSl MPEIOCTABISAIOTCS B (popmax,
aJaNTHPOBAHHBIX K OTPAaHUYCHHUSIM UX 370POBbsI M BOCIPHUITHS WH(OPMAIIUH:

Kareropuu ctyneHTon Dopmbl

HapYIICHUEM CITyXa - B evaTHOU Qopme;
- B (hopMe DIEKTPOHHOTO JOKYMEHTA;

C HapylieHueM 3peHust - B ICYaTHON (OpME YBEITMUEHHBIM IPHUPTOM;
- B ()OpMe 3JIEKTPOHHOTO JJOKYMEHTA;
- B hopme aynuodaiina;

C HapylleHreM OMOPHO-BUTATEIbHOIO alllla- | - MeYaTHOH QopMme;
para - B (hopMe 3IEKTPOHHOI0 JOKYMEHTA;

JlaHHBIN MepedeHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHMHIE€HTa 00yd4a-
FOLIUXCA.
11.5. ®oHx OLIEHOYHBIX CPEACTB JJIA MPOBEAeHUS MPOMEKYTOUYHON aTTecTAUN 00y4aroIuX-

CH Mo JUCHMIIJIMHE.

11.5.1. Tlepeuenb (hOHIOB OLIEHOYHBIX CPEACTB, COOTHECEHHBIX C TUIAHHUPYEMBIMH PE3yJib-
TaTaMH OCBOCHHS 00pa30BaTeIbHON MPOTPAMMBL.

Z[J'ISI CTYACHTOB C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3JOPOBbS

Kareropuu cryzneHToB Bunbl OLICHOYHBIX CPEACTB @OpMBI KOHTPOJIS U OLICHKH
pe3yIbTaTOB OOYUCHHS

C HapymieHueM ciayxa TECT MIPEUMYILIECTBEHHO NMHUCbMEH-
Has NIPOBEPKa

C HapynieHHeM 3peHus co0eceloBaHNE IIPEUMYILECTBEHHO YCTHAs
IpoBepKa (MHIUBUAYAIBHO)

C Hapy1eHrem ONopHo- pelnieHne TUCTAaHIIMOHHBIX Te- | OpraHu3alus KOHTPOJS B

JBUTaTEJILHOTO ammapara CTOB, KOHTpoJsbHbIE Bonpockl | OUOC AI'MYVY, nucbMeHHas
IIPOBEPKA

O6y‘{aIOIJ_II/IMC$I C, OTHOCAIIUMCS K KAaTCTOpHUH HHBAJIMIAOB W JIUI[, C OTPAaHUYCHHBIMH BO3-
MOKHOCTSAMHU 300POBBSA YBCIIMUYNBACTCA BPEMS HA ITOATOTOBKY OTBCTOB K 3aqéTy, pa3pemacTecsa noa-
TOTOBKA K 3a4€Ty C HUCIOJBb30BAHUECM JUCTAHIMOHHBIX O6p330BaTeJ'H)HI)IX TEXHOJIOTHH.
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11.5.2. MeTroaudyeckue MaTepuaJibl, ONpeaessiionue Npoueaypbl OeHUBAHUS 3HAHUM,
YMeHUil, HABBIKOB U (WJIH) ONbITA eATEJIbHOCTH, XapaKTepu3yomme 3Tanbl GopMupoBanus
KOMIIeTeHIHM .

[Tpu mpoBeneHMM NPOLETYpHl OLIEHHBAHUS PE3YJIBTATOB OOYYEHUS WHBAIUIOB M JIHIl C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI IIPEyCMAaTPUBACTCS HCIOIB30BAHUE TEXHUYECKHUX
CpPE/ICTB, HEOOXOMMBIX UM B CBS3U C UX MHIUBHIYAIEHBIMI OCOOCHHOCTSIMHU.

[Iponietypa ornieHUBaHUS PE3yAbTATOB O0YUYCHUSI HHBAJIHMIOB U JIUI] C OTPaHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/I0POBbSI 110 JMCLUIUIMHE IpEeTycMaTpUBaeT MpenocTaBieHne HHpopManuu B Gop-
Max, aJalTHPOBAHHBIX K OTPAHMUYCHHUSM UX 3JI0POBbS U BOCHIPUATHUS HH(DOpMAITIH:

JUst L ¢ HapyIIeHUSIMH 3PSHUS:

- B Ie4aTHON (opMe YBEIIMUECHHBIM HIPUPTOM;

- B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

JUjig U1l ¢ HapyLIEHUMHU CiIyXa:
- B IEYaTHOH opme;
- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyleHnssMM OITOPHO-JBUIaTEIbHOTO almapara:

- B Ie4aTHOU (opme;

- B (hopMe 3JIEKTPOHHOTO JJIOKYMEHTA;

- B (hopme ayanodaiina.

JlaHHBIN MepeueHb MOXKET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTa 00y4Ja-
FOIIIUIXCSL.

[Ipu npoBeneHny npoueaypbl OLEHUBAHUS PE3YyIbTAaTOB 00YUYEHNS MHBAJINI0B U JIULL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JJOPOBBS 1O AUCHUILTHHE (MOAYI0) 00ecriedrBaeTCs BBITIOIHE-
HHUC CICAYIOMUX JOIMOJTHUTCIbHBIX Tpe60BaHHI>i B 3aBUCUMOCTH OT UHAWBUAYAJIbHBIX 0COOEHHO-
CTell 00yJaronmxcs:

1. MHCTPYKIUA MO MOPSAAKY MPOBEACHUS MPOLEAYPHl OLICHUBAHUS IIPEAOCTABISAETCA B J10-
CTymHO# (hopme (YCTHO, B MUCbMEHHON (pOpME, YCTHO C UCMOJIB30BAHUEM YCIYT CYPIONEpEeBOAUN-
Ka);

2. noctymnHas Gopma MpeaoCcTaBlIeHUs 3aJaHUi OLIEHOYHBIX CPEACTB (B rmeyaTHOU opme, B
Ne4yaTHoll opMme YBETMYEHHBIM LIPUPTOM, B (OpME AIIEKTPOHHOTO JOKYMEHTA, 3a/1aHUs 3a4UThI-
BalOTCS ACCUCTEHTOM, 33/IaHUS MTPEAOCTABIISIFOTCS C UCIIOJIb30BaHUEM CYPAOIEPEBOIA);

3. noctyrHas GopMa MpeaoCTaBlIeHUs] OTBETOB Ha 3a/aHus (MMUChbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMIIBIOTEPE, C UCIIOIB30BAHUEM YCIYT ACCHUCTEHTA, YCTHO).

ITpu HEOOXO0aUMOCTH AJIs1 00YYAIOMIKUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3/10pPOBBSI U
WMHBAJINIOB NpPOLEAYypa OICHUBAHHUS PE3ylbTaTOB OOyYEHHUS MO TUCHUIUIMHE (MOIYJII0) MOXET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue nporenypbl OLEHUBAHUS PE3yIbTaTOB O0yUEHUsI UHBAIMJIOB U JIUI] C OTpaHU-
YEHHBIMU BO3MOXXHOCTSIMU 3[I0POBbS JIOMYCKAETCs ¢ UCIOIb30BAHNEM JTMCTAHLMOHHBIX 00pa3oBa-
TEJIBbHBIX TEXHOJIOTHUM.

11.6. IlepeyeHb OCHOBHOM H JONOJHUTEIbHON Y4eOHOM JIUTEPaTypPhl, HCOOXOAUMOI 1JIs1 0CBO-
CHUA JUCHUIIJIMHbI.

I[J'IH OCBOCHHA JUCHUINIMHBI UHBAJIMAAMU U JIMOAMU C OIrpaHUYCHHBIMHU BO3MOKHOCTAMU
3A0POBb MPCAOCTABIAIOTCA OCHOBHAA U JOIMMOJIHUTCIIbHAA yqe6Ha;1 JIUTeparypa B BUIC IJICKTPOH-
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HOTO JOKyMEHTa B (pOoH/I€ OMOIMOTEKH W / WK B AJIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX. A TaKke
NPEJOCTABIISIOTCS. OECIUIATHO CIICIMATbHbIE YICOHUKU M Y4eOHbIE TTOCOOMS, HHas yueOHas JInTepa-
Typa ¥ CIeNUAIbHbIC TEXHUYECKHE CPEICTBA O0YUCHHS KOJUIEKTUBHOTO W WHAMBHYaTbHOTO TIOJIh-
30BaHUs, A TAKXKE YCIYTU CYpIONEPEBOJUNKOB M TU(HIOCYPIOTIEPEBOIINKOB.

11.7. MeToanuyecKue YKa3aHus AJs oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIJIHHBI

B ocBoeHMM IUCHUIIIMHBI UHBAJIMIAMHU U JIMIIAMHU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710-
POBbsI OOJIBIIOE 3HAYCHUE UMEeT UHAUBHIyalbHas paboTa. [lon nnauBuayansHol paboToii moapa-
3ymeBaeTcs iBe (popMbl B3aMMOJEICTBHS C MpernojiaBaTesieM: WHIUBUIyaldbHas ydeOHas paboTa
(KOHCYNbTAllMN), T.€. AOMOJIHUTEIBHOE Pa3bsICHEHHE y4eOHOro MarepHaia U yriyOileHHOe u3yde-
HUE MaTepuaia ¢ TeMH O0Yy4arolIMMHKCS, KOTOpble B 3TOM 3aMHTEPECOBAaHbl, U MHIUBUIyalbHas
BOCTIMTaTeNbHAs paboTa. HAMBUIyalbHBIE KOHCYJIBTAIMU IO MPEAMETY SIBJISIFOTCSI BAXKHBIM (hak-
TOPOM, CIIOCOOCTBYIOIUM HHIUBUIyaTH3aIUU OOYUCHHS U YCTAHOBICHUIO BOCITUTATEIILHOTO KOH-
TaKTa MEXJy MPEnoaBaTeieM U 00yJaronMMCs HMHBIUIOM WM O0YYarOIIMMCS C OTPAaHHYCHHBI-
MU BO3MOKHOCTSIMH 370POBBbSI.

11.8. Onucanne MaTepuAJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOIi /1Jis1 OCYLeCTBJIEHUsA 00pa-
30BaTeJbLHOr0 MpoIecca Mo JUCHUIIHHE

OcBoecHue JAUCHUIINIMHBI MHBAJIMJAaMHU U JIMIaMU C OTPpaHUYCHHBIMU BO3MOXKHOCTAMHU 310PO-
BbA OCYHICCTBJIACTCA C UCIIOJIb30BAHUEM CPCIACTB 06y‘IeHI/IH 0611_[61"0 H CIICOHUAJIbHOI'O Ha3HAYCHM A

- JIGKLIMOHHAs ayIuTOpUs - MyJIbTUMEIUITHOE 000pyJ0BaHKHEe, MOOMIIbHBIN paguokiiace (s
CTYJCHTOB C HapyIIEHUSMHU CIIyXa); UCTOYHUKU IUTAHUS JUIsI MHAWBUIYaJbHBIX TEXHUYECKUX
CPENCTB;

- yueOHast ayIuTOpHs JUIsl IPAKTUUECKUX 3aHATUH (CEMUHAPOB) MYyJIbTUMEANIHOE 000py10-
BaHUeE, MOOWIIbHBIN pagroKiIace (U1 CTYIEHTOB C HapYUIEHUSIMU CITyXa);

- yyeOHas ayIUTOpHs JJIsl CAMOCTOATENIBbHOM paboOThI - CTaHAApTHBIE paboune MecTa ¢ mep-
COHAJIbHBIMHM KOMIIBIOTEPaMH; pabodee MECTO C IMEPCOHATbHBIM KOMIIBIOTEPOM, C HPOTrpaMMoii
HKPAHHOTO JOCTYIA, IPOrPaMMOM SKPAaHHOTO YBEJIWYEHUs M OpaillIeBCKUM JTUCIUIEEM JUIs CTY/AEH-
TOB C HAPYLICHUEM 3PEHUS.

B kaxxno#t aynuropuu, rae 00y4aroTcs HHBAIHU/BI U JIMIA C OTPAHUYEHHBIMU BO3MOXHOCTSI-
MU 3/10pOBbSI, JOJDKHO OBITH MPETyCMOTPEHO COOTBETCTBYIOLIEE KOJIMYECTBO MECT JuId oOyuaro-
IIUXCS ¢ Y4ETOM OTPaHUYEHUH UX 37J0POBbSI.
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XIl. JUCT U3MEHEHU

IlepeyeHnb 10MOJIHEHUI U
U3MeHEeHUil, BHECEHHBIX B pa0ouylo
NporpamMmy AHCHMILINHBI

PII akTyanu3upoBaHa Ha 3aceJaHMHU Ka(eapbl

Jlara

Homep
MPOTOKOJIA
3acefaHus

kadenpbl

Iognucek
3aBeayolIero
kadenpoit

B pabGouyro mporpamMmy BHOCSTCS
CJIeIYIOIME U3MEHEHUS

| ;
e UT.JI
U JeJIaeTcs OTMETKA 0
HeIeIeco00pa3HOCTH BHECEHUA

KaKnX-JTU00 W3MEHEHWH Ha JaHHBIH
y4eOHBIi oA
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