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1.IEJb U 3AJAYU OCBOEHUSA JUCHUITJIMHBI

JucuumnnuHa «XuMus» OTHOCUTCS K 00s13aTeNIbHOM YyacTH yueOHOro Mj1aHa 00pa3oBaTeIbHON
nporpammel o cnenuanbHocT 31.05.01 JleueOHoe neso

ey 0CBOCHUS AUCUUIUIMHBI «XUMUS» — (OpMUpOBaHHE CIOCOOHOCTH OLEHUBATH MOPQO-
(byHKIMOHATBHBIE, (PU3MOIOTUIECKHE COCTOSHUS U MATOJIOTMYECKHIE MPOIECCHl B OPraHUu3Me
YeJoBeKa Ul PelIeHus MpogecCHOHAIbHBIX 3a/1ad .

3agaum TUCIMITIMHEL: — c(hOPMHUPOBATH OA3MCHBIE 3HAHUS O (PU3UKO-XMMUYIECKOH CYIIIHOCTH,
MeXaHU3MaxX U 3aKOHOMEPHOCTSIX MPOIECCOB, MPOUCXOIAIINX B )KUBOM OpraHU3Me, 00 OCHOBax
COBPEMEHHBIX XUMHUECKUX U (PU3UKO-XMMHUYECKHX METO/IOB, IPUMEHSAEMBIX B MEAULIMHCKON

HayKe U MPaKTUKE.

1. IJTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS 110 JUCHUIITIMHE

Koa u HauMeHOBaAHME KOMIIETCHIMU Ko u HauMeHOBaHMe MHANKATOPA 10CTHKEHUS

KOMIICTCHIIMN
(wm ee yacTm)

OIIK-5 Cnocoben orennBath Mopdodynkiu- | MA-lonks Crocoben ouennBats Mopho-
(YHKIMOHAIBHBIE ITPOLIECCHI IMTPU (PU3NOTIOTMIECKUX

COCTOSITHUSX.
TOJIOTUYECKUE MPOLECCH B OpraHusMe 4enoBe- | MJA-2onk-s CiocobeH oleHuBaTh (yHKIMOHATLHEBIE
MMPOUECCHI IPHU MATOJOTHYCCKUX COCTOAHUAX .

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

Ka JUIsl pemieHusi MpoPeCCHOHANBHBIX 3a/1a4 .

B pesynbTaTe 0OCBOSHUS JUCIUIUIMHBI CTYACHT J0JKEH

3HaTh:

- (PU3UKO-XUMHUYECKHUE ACTIEKThl BAYKHEHIINX OMOXMMHYECKHUX MPOLIECCOB U Pa3JIMUHBIX BUIOB TOMEOCTa3a B opra-
HHU3MeE: TEOPETUUECKHE OCHOBBI OMOIHEPTETHKH, (h)aKTOPHI, BIHAIOIINE HA CMEIIEHNE PABHOBECHSI OMOXHMMUYECKIX
IIPOIIECCOB;

- OCHOBBI XUMHH OMOTE€HHBIX 3JIEMEHTOB, MX POJIb B )KH3HEAEATEILHOCTH OPraHU3Ma;

- CYTh METAUIOJINTaH/IHOTO OajlaHca B OpraHU3Me M IPUYHMHEI €r0 HapyIIeHHS.

— (M3UKO-XMMHUYECKHE OCHOBBI TOBEPXHOCTHBIX SIBICHUH, JUCIIEPCHBIX CUCTEM, BBICOKOMOJIEKYIISIPHBIX COSIHMHE-
HUMH, UX CYIIHOCTb, POJIb B OOMEHE BEIIECTB, 0a3MCHBIE MPUHIMITB MX UCIIOJIb30BAHUS B MEIUIIMHE;

-XMMHUYECKYIO IPUPOAY, CTPOCHHE U (YHKIMN OHOIOTHUECKH BasKHBIX OPTaHWYECKUX COCIUHEHNH (HYKIEHHOBBIX
KHCJIOT, IPUPOAHBIX OEIKOB, YIIIEBOJIOB, KUPOB, BOJOPACTBOPUMBIX U )KUPOPACTBOPHMBIX BUTAMUHOB, TOPMOHOB
U 1Ip.) B 00ecre4eHn HOPMaJIbHOTO (PYHKIIMOHMPOBAHHMS 3/I0POBOTO OpraHU3Ma YelloBeKa, B (JOPMUPOBAHUH OC-
HOBHBIX (DPM3HOJIOTHYECKHX MOKa3aTelel, CIOCOOCTBYIOIIMX COXPAHEHHIO M YKPEIUICHHUIO 3/I0POBBS, TPO(UIAKTHKE
3aboneBanuii u BUpycHbix uHbpexunii: OPBU, rpunna, COVID - 19.

YMmern:

-MHTEPIIPETUPOBATh JaHHBIE OCHOBHBIX (PM3UKO-XUMHYIECKHUX, MATEMAaTHUECKNX U €CTECTBEHHOHAYYHBIX METOOB
WCCIIEJOBAHMS TIPH PEIIeHUH POdeCcCHOHATBHBIX 3a1ad ;

— IIPOrHO3MPOBATh HAIPABJICHHE, ITOJHOTY U Pe3yIbTaThl XUMHUUECKUX U (PU3MKO-XHMMUYECKHX ITPOIECCOB, ONUpa-
SICh HA TEOPETUUECKHE TTOJIOKECHUSI XMMHUH, PE3yJIbTaThl BEIYUCICHUH 1 HAOIIOICHUH;

— OOBSICHATH NMPUYMHBI U TIOCIIE/ICTBUS M3MEHEHUH HaIIpaBJIeHHs], TIOJIHOTHI M PE3yJIbTaTOB XUMUYECKUX U (PH3UKO-
XMMHYECKHX MPOLECCOB, IPOTEKAIOIIUX B OPTaHU3ME UEIIOBEKA;

- IPOM3BOJUTH (PM3UKO-XMMUYECKHE NU3MEPEHUs, XapaKTepU3YIOIINe Te WM HHBIE CBOMCTBA PacTBOPOB, CMECEH U
JIEKapCTBEHHBIX IPENapaToB;

-KJIaCCU(HUIIMPOBATH XUMHUUECKHE COETMHEHHS, OCHOBBIBAsCh Ha UX CTPYKTYPHBIX (POpMYJIax; MPOrHO3UPOBATh
noBezieHne M (PyHKIMHM OPTaHWYECKUX BEUIECTB B )KHBOM OpraHU3ME Ha OCHOBE MX KJIaCCH(HMKAMOHHOW NPUHA-
JISKHOCTH (CTPOCHUS M HANW4MA (yHKIIMOHAIBHBIX TPYIIN); AQHATTM3UPOBATh ACUCTBHE HEKOTOPHIX JIEKap-
CTBEHHBIX CPEICTB Ha OCHOBE KJIACCH(PHKAMOHHON MPUHAIIICKHOCTH €ro (PYHKIIMOHAIBHOM TPYIITEI M CTPOCHHUS;
- IPOU3BOIUTH HAOMIOACHNUS 3a IPOTEKAaHUEM XUMUYECKUX PEaKIMH 1 JIeIlaTh 0OOCHOBAaHHbIE BBIBOJIBI;

- IPOTHO3UPOBATH NPOTEKAHNE PEAKIIMH PAa3HBIX THUIIOB ,yIUTHIBAsI HX KOHKYPHUPYIOIINI XapakKTep;

- HayYHO 0OOCHOBBIBATh MOJIYYCHHBIE PE3YIIbTATHI;

- pemaTh TUIOBBIC NIPAKTHYECKUE 33/1a4H U OBJIAJIETh TEOPETUIECKHM MHHIMYMOM Ha 6osee abCTpakTHOM YPOBHE,;
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- IPpCACTABJIATL PE3YJbTAThl OKCIICPUMCHTOB U Ha6)’HO,H€HPII7[ B BHJIC Fpa(bHKOB n Ta6J'II/III;
- IPOBOAUTH CTATUCTUYCCKYIO 06pa60TKy TMOJYYCHHBIX PE3YJIbTATOB.

Baanern:

-TEPMUHOJIOTHE;

-TEXHUKOH MPOBEICHUS KAUECTBCHHBIX PEAKIUil HA HEKOTOPBIC OMOJOTHUYSCKU BaXKHBIC COCTUHCHUS U JICKap-
CTBEHHBIE CPENICTBA;

-TIPENICTABJICHISIMA 00 OCHOBHBIX XUMHUYECKHIX M (DU3UKO-XUMHUIECKIX METOAAX UCCICIOBAHNS U TEXHOJIOTHAX,
HCTIONB3YEMBIX B MEANIINHE; HAaBBIKAMH aHAJIM3a U pacdeTa MapaMeTpOB BaKHEHITIX XUMUUECKUX U (PH3HKO-
XUMHUYECKUX IPOLECCOB;

— 0a3UCHBIMU HAaBBIKAMHU MOJTyYCHHS U 00pabOTKH JaHHBIX XUMIYECKOTO IKCIIEPIMEHTA, X UCTIOIb30BaHMs B Me-
JUIMHCKOM MMPaKTUKE; PACUETOB COCTaBa U IPUTOTOBJIEHUSI PACTBOPOB.

I1l. MECTO YYEBHOM JUCIAILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBbI

Y4yeOHast quCIUIUIMHA «XUMHS » BXOIUT B 0a30BYI0 YacTh pabodero y4eOHOro IiaHa
nmoAroToBKkH 1o crienuanbHocTu 31. 05. 01 Jleuebnoe neno ¢ mamexkcom b1.0.11.

B cooTBeTcTBHH C IIGI>'ICTBYIOIIIHM y‘~I66HBIM IJIaHOM JaHHasd JUCHUIIIIMHA U3YydacTCAa BO
BTOPOM CEMECTpE .

Marepuan AUCIUILUIMHBI ONMPAETCS Ha MPHUOOPETEHHBIC paHee 3HAHUS 110 OMOJIOTHH, Ma-
tematuke, pusuke .Jucnummaa «XuMusS» SBISICTCS OCHOBOTIOJIATAOMIEH ISl U3YYCHUs Clie-
AYHOIUX JUCHUTIINH: Ononornyeckas XuMHus , HOpMaJIbHasd U HaTO(l)I/I?;I/IOJ'IOI‘I/ISI, q)apMaKOJIOFI/ISI,
TOKCHKOJIOTHYCCKad XUMUA, TMTMCHA, BHYTPCHHHEC 6OH€3HI/I u (1)I/I3I/IOT€paHI/I$L

OcBoeHHE KOMIETEHIIUN B MPOIECCe U3YYEHUs NUCHUIUIMHBI COCOOCTBYET (hopMHpO-
BaHUIO 3HAHWH, YMEHUI W HABBIKOB, MMO3BOJISIONIMX OCYIIECTBIATh 3 dekTuBHYIO paboTy 1O
peanu3anuu CIeAyonMX BHIOB 33a1a4 NMPoPecCHOHANBHON JAesITeNbHOCTH: TepaneBTu4eckas u
HAy4YHO-UCCIIEeI0BATENbCKAsL.

IV. OFBEM JJUCIHUILINHBI ¥ BUJIbl YUEBHOM

OO0mias TpyA0€MKOCTh AUCIIUIUIMHBI COCTABIISIET 23a4E€THBIX €IMHUIIBI.

Buabl paéoTsl
KoanuecTBo 4acoB B ceMecTpe

KoHTakTHas paboTa (Bcero), B Tom uncne: 54
AynutopHas padbora 54
Jlextuu (JI) 18
JlaGopartopusie 3ansaTus(J13) 12
[IpaxTuueckue 3anstust (I13) 24
CamocrositensHas padbora obyqaromierocs (CPO) 18




Bun npomexyTo4HOU aTTeCTaluu 3a4€T
HUTOI'O: O6mas | a9 72
TPYJOEMKOCTb

3.€. 2

V. COAEP)KAHUE YYEBHOM JUCIUTIINHBI

5.1. Pa3nenbl AUCHUILUINHBI H KOMIIETEHIMH, KOTOPbIe GOpMHUPYIOTCS NIPH UX H3Yy4e-

HUHUIOKO

Ne | Kourposaupyemblie | HaumeHoBaHue pasje-

n/n KOMIIeTEeHIIUH JIa M CHUILIMHbI Coaepikanue pazaesa

1 2 3 4
1. |OIIK-5 Oo0mas xumus. buono- | Xumus GMOreHHbIX YJIEMEHTOB
TMYeCKH aKTUBHBIC HU3- | [loHATHE O OMOTeHHOCTH XUMHYECKHX dJie-

N-1lonk-s KOMOJIEKYJISIPDHBIE HEOP- | MEHTOB. Makpo- M MHKpOXJIEMEHTHI. buo-
UJ-20mk-5 raHUYECKHE BEILECTBA cdepa. KpyroBopor OHOTeHHBIX 3JIE€MEHTOB.

(cTpoenue, CBOMCTBA,
y4JacTue B (yHKIIMOHH-
POBaHWE KUBBIX CH-
CTEM).

KymmynupoBanue OHMOTE€HHBIX 3JIEMEHTOB
KUBBIMU cucTteMamu. Kitaccudukamms sie-
MEHTOB TI0 MX (YHKIIHOHAIBHON POJIU B Op-
ragusMe. OKOJIOTMYECKHE aCHEKThl XHMHH
OMOICHHBIX DJICMCHTOB.

Xumus 3jieMeHToB d -6,10Kka
DNEeKTPOHHBIE CTPYKTYPhl aTOMOB U KaTHO-
HOB. Hambonee BakHble OHMOrE€HHBIE »Jie-
MeHTBI O -0Ji0Ka - OMOMETaTbl: XPOM-ME/Ib,
MOJIHOACH. OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE CBOWMCTBA: 3aKOHOMEp-
HOCTH YCTOMYHMBOCTU CTENEHEH OKHUCIIECHMUS,
JUCITPOTIOPITUOHUPOBAHUE TTPOMEKYTOUHBIX
CTEIIEHEM OKHCJIEHMSA. YCTOMYHBOCTHL B
YCJIOBUAX OpraHW3Ma CTENEHU OKHCIICHHS.
KomMmrnekcuesle coequueHust  0-371€MEHTOB.
Knaccudukamnuss KOMIUIEKCOB 1O 3apsiay U
npupone JuraHgoB. KoopaunarmonHas
teopus Bepnepa. Homenkmarypa kom-
IJICKCHBIX coequHeHU. OCHOBBI
JUTaHJI000MEHHBIX PABHOBECHN M TIPOIIEC-
coB. VoOHHBIE paBHOBECHsI B pacTBOpax
KOMIIJICKCHEIX coequHeHmii. KoHCTaHTHI He-
CTOMKOCTH. PoNb KOMIUIGKCHEIX COCIUHE-
HUW B JKU3HEACATEIHLHOCTH OpraHm3Ma. Mx
MIPUMEHEHHUE B T€pPAIUU, SKOJIOTHH.

Kpartkasi cpaBHUTENbHAS XapaKTEPUCTHKA U
MEIMKO-OMOJIOTHYECKOE 3HAYCHHE COCIU-
HEHMH >Kene3a, MojuOjieHa , Bojdbppama,
KoOasibTa, HHUKENs, MEAH, cepedpa, IUHKA,
PTYTH. DKOJIOTUYECKHE AaCIEeKThl TOKCHYE-
CKOI'0 JIEMCTBHs COJIEH PTYTH, KaaMmus. Me-




XaHU3M 3aIyCKa MEPOKCUIHOTO OKHUCIICHHUS.
O6pazoBanue CYIEPOKCHIHBIX WOH-
paauKaioB

OIIK-5 OneMeHTs! XUMU4ecKkoil | TeopeTH4eckne 0CHOBBI TePMOIMHAMUKH
N -lonk-s TEPMOJANHAMUKH, TEP- U OMOdHEPreTHKH
N-20r1k-5 MOJMHAMUKH pacTBOpoB | [loHsATHE TEPMOINHAMUYECKON CHCTEMBI.
U XUMHUYECKOHN kuHeTH- | IlepBoe Hauano TepMOAMHAMUKY. DHTAIIb-
KHU. nus. 3akoH ['ecca. [Ipumenenue nepBoro
Hayajia TepMOJUHAMUKU K OMOCHCTEMaM.
Outponus. Dueprust [ m66ca. [Ipornozupo-
BaHUE HAIPABJICHHUS CAaMOIPOU3BOJIBHO
IIPOTEKAIoIKUX npoueccos [IpuHnum sHep-
TETUYECKOTO COIPSKEHHUS.
OCHOBHBIE THUIIBI XUMHU- Yuenue o pacTBopax
Onk-5 YECKHUX PaBHOBECUU U Ponps BOAw!l B xku3HenesTenbHOCTH. Komum-
N -lomnk-s MpOLIeCCOB B (YHKIIMO- | TaTUBHBIE CBOWCTBA pacTBOpOB. 3akoH Pay-
N-20rm1k-5 HUPOBAHUU XKUBBIX CU- | Ji1. OCMOC M OCMOTHYECKOE JaBJICHUE: 3a-

CTCM.

koH Baut-I'opda. Ilonarue o wmzoocmum.
Ponbp ocmoca B OMOJIOrMYECKHX CHCTEMax.
IIna3monu3, reMoIus.

IIporosmmTHyeckne paBHOBeCHSI W TPO-
ecchl

[Iporonutuyeckass Teopusi KUCIOT U OCHO-
BaHui. [lucconmanus Bonel. OGpa3zoBaHUe
BOJIOPOJHBIX CBsI3ed Kak (hakTop camoopra-
HU3AIMM KUBBIX cucTeM. pH-BomopoaHbIi
nokasatenb. bydepnsie pacTBopbl u O0ydep-
HBIE CUCTEMBI. TeopHsi KHCIIOTHO-OCHOBHOTO
paBHOBECHs] KaK OCHOBa JUIsl YCBOEHUS 3a-
KOHOMEpHOCTEH (PYHKIIMOHUPOBAHUS MIpO-
TOJIMTUYECKUX Oy(epHBIX CUCTEM KpPOBH,
auM}BI U ApYruX OUOIOTHMYECKUX IKHUIKO-
CTel.

I'ereporennble paBHOBecHsI U INPOLECCHI
B OpraHu3me

VYcnoBust 00pa3oBaHHMS U PAaCTBOPEHUSA
ocagkoB. KoHCcTaHTa pacTBOPUMOCTH U pac-
TBOPUMOCTb. SIBIIeHNE n30oMOopdu3zmMa




4. | OIIK-5 ®dusnueckas XUMHUSA 110- Pduznyeckass XUMHUSA IOBEPXHOCTHBIX
N -lonk-s BEPXHOCTHBIX SIBJICHUM B | sIBJIEHHI M CBOMCTBA ANCIEPCHBIX CHCTEM
NJI-20mk-5 (YHKITMOHUPOBAHHUH [ToBepxHocTHas sHeprus [u66ca. Ancop0O-

JKUBBIX CUCTEM. nusa. YpaBHenue ['ub6ca. IToBepxHOCTHO-
AKTUBHBIE W TOBEPXHOCTHO HEAKTHUBHBIE
BelecTBa. OpueHTanus MOJIEKYJ B ITOBEPX-
HOCTHOM CJIO€ U CTPYKTypa OmoMeMOpaH.
CTpoeHue MULICIIIBI.
Ancopoumst
AnCopOLMOHHBIE PaBHOBECHS] M IPOLECCHI
Ha HEMOABUHBIX W TOJIBIXKHBIX TPaHHUIAX
pasznena ¢a3. YpaBHenue JIsurmiopa. SBie-
HUS aJICOOIMH B OMOJIOTUU M MEAULIMHE.

5. | Omnk-5 duznueckas XUMHUA JAucnepcHble cUCTEMBI
N/I-1lomk-s JIACIIEPCHBIX CUCTEM B Knaccudukanus nucnepcHsix cucrem. Mu-
NI-20mk-5 (YHKIIMOHUPOBAHUH neutoodpazoBanue B pactBopax [1AB.

JKUBBIX CHCTEM. [Tonydyenue, CBOMCTBA U OYMCTKA KOJUIOWI-
HbIX pacTBOpoB. lIpuHIMIBI ycTOMUYMBOCTH
KOJUIOMJIHBIX PAcTBOPOB. SIBIEHUS KoaryJs-
LUU.

6. |OIIK-5 Buoopranuyeckas xu- | Cnenududeckas peakioHHasi CIIOCOOHOCTb
U -lonk-s must. [lonu- u rerepo- NoMU(YHKIIMOHATBHBIX M TeTePOQPYHKIIHO-
N-20rm1k-5 (GyHKIIMOHATIBHBIE Opra- | HATBHBIX OPTaHUYECKUX COCTMHECHUH.

HUYECKHE COCIUHEHUS,
Yy4acTBYIOIIHE B IIPO-
Leccax KU3HEIEATelNb-
HOCTH.

7. | Omnk-5 buononumeps! u ux buonornuecku BaxxHbIe FETEPOLUKINIECKIE
WT-1omkcs CTPYKTYPHBIC KOMIIO- COEIMHEHUS. 0-AMHHOKHUCIIOTHI, NENTHIBI,
UJ-2omcs HCHTDL. Oenku. YTneBoabl (MOHO-, IU- U MOJIHCaxa-

puabl). HykinenHoBbIe KUCIIOTHI, HYKJI€O-
TUIHBbIE KOPEPMEHTHI.

5.2. Pa3aenbl AUCHUIIMHBI M TPY0€MKOCTH 110 BUJaM Y4eOHOIi padoThI

Ne pazngena HanmeHoBaHwue pasgena guc- | Buabl yueOHo# padoThl, yac.
LUNANHBI Bcero
AynuropHas | Bueayauropnas
J. | JI3 | I3 CPO
1.1 OO0mas xumus. buonoruye- |2 1 1 2 6

CKH aKTUBHBIC HU3KOMOJICKY-
TSipHBIE HEOPTaHUYECKUE BE-
mecTBa (CTpoeHue, CBOMCTBA,




y4yacTtue B (yHKIMOHUPOBAHHUE
YKUBBIX CHCTEM).
1.2 DNEeMEHThI XUMHUYECKOU Tep- 1 1 2 4
MOJIMHAMUKH, TEPMOAUHAMU-
KM pacTBOPOB U XUMHUYECKOU
KHUHETUKH.
1.3 OCHOBHBIE TUIIBI XUMUYECKUX |6 4 6 4 20
PaBHOBECHI U IIPOLIECCOB B
(G YHKIIMOHUPOBAHHUH KUBBIX
CHUCTEM.
®dusnueckas XUMHUS IOBEpX- |2 1 1 2 6
14 HOCTHBIX SIBJICHHUH B ()yHKIIH-
OHHMPOBAHHHU KUBBIX CUCTEM.
1.5 dusuyeckas XUMuUs qucnepe- | 2 1 1 2 6
HBIX CUCTEM B (DYHKIIMOHHPO-
BAHHH JKUBBIX CUCTEM.
2.1 Buoopranuveckasi Xumus. 2 2 4 3 11
[Tonu - u rerepopyHKLIMO-
HaJbHBIE COCIUHEHHUS, YIacT-
BYIOIIIME B MpoOIleccax KuU3He-
JeSITeIbHOCTH
2.2 buonomuMeps! 1 UX CTPYK- 4 2 | 10 3 19
TYpHbIE KOMITOHEHTBHI.
Buja npoMeKyTOYHOM aTTeCTAalHU 3a4eT
HToro 3a cemectp: |18 | 12 [24 | 18 72
5.3. TemaTuueckuii NJiaH JeKI Uit
Ne Kou-Bo
pasnena | HamMeHnoBanue pasgesa TeMbl JeKkuuii qacoB
B ce-
MeCT
pe
OO0mas xumus. buonornyecku JI1. Xumusi OMOTeHHBIX 3JeMeHTOB. Kowm-
1.1 | akTHBHBIC HU3KOMOJIEKYJISIPHBIE MIJIEKCHBIE COCTMHEHHS. 2
HEOpraHWyYecKue BelecTna (CTpo-
€HHe, CBOMCTBA, yyacTue B QyHK-
LHUOHUPOBAHUE )KUBBIX CUCTEM).
OCHOBHBIE TUIIBI XUMHUYECKUX JI2.PactBopbl. KommratuBHble CBOMCTBA 2
1.3 | paBHOBECHII M IPOLIECCOB B pacTBOpOB.
(O YHKIIMOHUPOBAHUH KUBBIX CH-
cTeM. JI3.bydepnbie cucteMsl. 2
JI4.T'eTeporeHHsbIe SIBJICHUS U IPOLIECCHI 2
Odusnyeckas XuMusi NIOBEPXHOCT- | JIS.dusznueckas XuMHS TOBEPXHOCTHBIX
1.4 | HBIX sBIeHUH B QYHKIIMOHUPOBA- | SBIEHUHN. AcopOIus. 2

HHUH XUBBIX CUCTEM




1.5 | ®usmyeckas xsumua gucnepcHolx | JI6.dusznueckas XHMHA AMUCIEPCHBIX CH- 2
cuctem B GYHKLMOHNPOBAHUK creM. Komtoniabie pacTBOpBI.
YKUBbIX CUCTEM.
2.1 | Oprannyeckasi xumus. [loou - u | JI7.buooprannyeckas xumus. Ilonu - u re-
rerepoQyHKIMOHAIbHbBIE COEAN- | TePOPYHKIIMOHATbHBIE OPIrAaHUYECKUE CO- 2
HEHUsI, yIaCTBYIOIINE B IIPOLIEC- eMHEHUSI.
cax XKHU3HEACSITeIbHOCTH
JI8. Bbuosorndecku BaKHbIE TE€TEPOLUK- 2
JMYECKHUE COECTUHEHUS.
2.2 | buononumepsl U UX CTPYKTYpHBIE
KOMITOHCHTEI. JI9.HykienHOBbIE KMCIIOTHI. 2
U Toro: 18
5.4. IlpakTn4yeckue 3aHATHS
Ne | Paznen nucuurmHbl HanmenoBanue npaktuueckux 3a- | @Popmei te- | Konndectso
n/m HATUN KYLIEro KOH- | 4acoB B Ce-
TpOJIs MecTpe
1.1 | Oomas xumus. buono-
TUYECKU aKTHUBHBIC HU3-
koMounekysipabie Heop- | [13.1. buorennsie anementel. Kom- | C,KpNel, T,P 1
TaHUYECKUE BEIIECTBA MJIEKCHBIE COETUHEHUSI.
(cTpoeHue, CBOICTBA,
ydacTue B GyHKIIMOHHU-
pOBaHUE KUBBIX CH-
CTEM).
1.2 | DAeMeHThl XUMUYECKOU
TEPMOJIMHAMUKH, TEP-
MoauHamMuku pactBopoB | [13.2. Xumuueckas tepmoaunamuka | C,T, 1
Y XUMUYECKON KNHETH- P3,KpNe2,P
KH.
OcHoBuble Tunel xuMu- | [13.3 . PactBopsl. Kommurarusueie | C,P3,C3,T,P, 1
YECKHUX PaBHOBECUU U CBOIICTBa pacTBOPOB.
1.3 | mponeccos B pynkuuo- | I13.4. Kucnorao-ocHosHoe pasuo- | C,P3,C3,T,P 1
HUPOBAHWU )KMBBIX CH- | Becue. [ uaponus coneil.




CTEM. I13.5..bydepnsie cucremsl. bydep- 1
Hasi EMKOCTb.
I13.6. KonnuraTuBHble CBOMCTBA KonNel 2
pactBOpoB. K1cia0THO-0CHOBHOE
paBHoBecue. ['uaponus coneit. by-
(epHbIe CHCTEMBI
[13.7. 'eTreporenHsbie MpoOIECCHI U T,C,P3 1
paBHOBECHSL.
®dusnueckas XUMHs 110-
1.4 | BepxHOocTHBIX siBieHUH B | [13.8.IloBepXHOCTHBIE SBJICHUS. C, P,KpNe3 1
(GYyHKIIMOHUPOBAHUHT
KHUBBIX CUCTEM.
®dusnyeckas XUMus I13.9. lucniepcubie cucremsl. Kon- | C,T,KpNe4 1
1.5 | nucnepcHBIX CUCTEM B JIOUJHbIE PAaCTBOPBI. Y CTONYNBOCTD
(GyHKIIMOHUPOBAHUU KOoJUTOMAHbIX cucteM. Koaryssius.
KHUBBIX CUCTEM.
buooprannueckas xu- [13.10.ITonu -u rerepodyHKIIHO- P.T.IIp,C. 3
2.1 | mus. [lomu- u rerepo- HaJIbHbIE COEAMHEHUSI. A30TCOIEp-
(GyHKLHNOHATIBHBIE CO- Karue OMOJIOrMYeCKU BaKHbIE Te-
€MHEHMUS], Y4aCTBYIO- TEPOLUKINYECKUE COEAUHEHHUS.
LK€ B IIPOLIECCaX KU3-
HEZESTETbHOCTH.
I13.11.OMBLIIEMBIC JTHUITH L. C,T,IIp,P. 1
buononumeps! U ux I13.12. 0-aMMHOKHCIIOTHI . C.T.Ip.P. 2
2.2 | CTpYKTYpHBIE KOMIIO-
HEHTBI. I13.13.benku u nenTUAbL. C.T.IIp.P 1
I13.14.Yrnesoasl. Monocaxapunel. | C.T.IIp,P. 2
I13.15./1u- 1 nonucaxapuabl. C.T.IIp.P 1
I13.16.HyknenHOBbIE KUCIIOTBI C.T.Ip,P. 2
I13.17.Py6esxHbIif KOHTPOIb. KonNe2 2
3auer.
NUTOI'O: 24

Dopmbl mekyujeco KoOHmposs ycnesaemocmu (¢ cokpawenuamu): T — mecmuposanue, Ilp —
OYEHKA 0CB0EHUsI NPAKMUYecKUX Hasvikos , P — nanucanue u sawyuma pegpepama, C — cobece-
o0osanue no KoHmponvHolM eonpocam, Kon-konnokeuym, Kp -xonmponenaa paboma , C3- cu-
myayuonHvle 3a0auu, P3- pacuemnvle 3a0auu.
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5.5. JlabopaTopHble 3aHATHS

No | Paznmen nucuumnivmHbl HaumenoBanue nadoparopusix 3a- | ®opmei Te- | Konmuuectso
/i HATHH KYIIETro 4acoB B ce-
KOHTPOJIA . MecTpe
1.1 | O6masa xumusa bruono- | JI3.1 KoMmuiekcHble cOEINHEHUS U IIp 1
TUYECKU aKTHUBHBIC HU3- | MX CBOMCTBA.
KOMOJIEKYJISIpHbIE HEOp-
raHU4YEeCKHE BEUIeCTBa
(cTpoeHue, CBOICTBA,
ydacTtue B GyHKINOHHU-
POBAHUE KHUBBIX CHCTEM.
1.2 | DnemenTsl xumudeckoi | JI3.2 Onpenenenue temnosoro 3¢- | [Lp 1
TEPMOJMHAMUKH, TEP- (dexTa XMMUYECKOM peakiuu.
MOJIMHAMHUKH PacTBOPOB
U XUMUYECKON KUHETH-
KH.
OcHoBuble Tunbl xuMu- | JI3.3. Ocmoc, ocMotuueckoe gasie- | [L.p 1
YECKHUX PaBHOBECUU U Hue. POCT MCKYCCTBEHHOH KIIETKH
1.3 | nponeccoB B ¢pynkuuo- | TpayoOe.
HUPOBaHUM KUBbIX cu- | JI3.4.Kucinotno-ocHoBHOe paBHOBe- | [1.p 1
CTEM. cue. TunuyHbIe cllydau THAPOIU3a
COJICH.
JI3.5,CgoiictBa O6ydepubix pactBo- | Ip. 1
pOB.
JI3.6..3yuyenue ycnosuii pactope- | Il.p 1
HUS U 00pa30BaHUS OCAJIKOB.
dusznyeckass XuMus Mo-
1.4 | BepxHOCTHBIX siBiieHUi B | JI3.7.CopOLMOHHbIE SBICHUS ILp 1
(GyHKIIMOHUPOBAHHUU
JKUBBIX CUCTEM.
®dusnueckas XUMus JI3.8.Ilony4yenuie u cBoiicTBa KOJI- IL.p 1
1.5 | nucmepcHBIX CUCTEM B JIOUJHBIX pacTBOpoB. Koarymnsius
(GYHKITMOHUPOBAHHH KOJUJIOMJIOB 3JIEKTPOJIUTAMH.
JKUBBIX CUCTEM.
Buoopranuyeckas xu- | JI3.9.01kpbITHe masenesoi kucino- | IL.p 1
2.1 | mus Ilonwm- u rerepo- THI B BUJIE KalibliueBoi commn. OOpa-

(byHKLINOHATBHBIE CO-
€/IMHEHMSI, Y4acTBYIO-
M€ B MpoLeccax Ku3-
HEJIeSATSIIbHOCTH.

30BaHKE XEJIATHOTO COCTUHCHUS
BUHHOUW KUCIIOTHI C THAPOKCHIOM
menu(ll).
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JI3.10.0kucnenme 0JIENHOBON KUC- 1
JIOTHI PAaCTBOPOM IepMaHTaHaTa Ka-
JIvsL.

buononumepst n ux
2.2 | CTPYKTYpHBIE KOMIIO-
HEHTHI.

JI3.11. KayecTBeHHBIC peakIUM Ha I.p 1
0-aMHUHOKHUCJIOTHI.

JI3.12. [Ipo6a Tpommepa, peakuus | [1p 1
CenuBaHOBa, BOCCTAaHOBIICHUE aM-
MHA4YHOTO PacTBOPA THAPOKCHIA
cepebpa IIIF0K0301, OTCYTCTBHE
BOCCTaHABJINBAIOLIEH CIOCOOHOCTH
y caxapo3bl. KauecTBeHHas peakius
Ha Kpaxmal.

HNUTOIO: 12

Dopmvl meKkyujeco KOHmMpoas ycnegaemocmu (¢ cokpawenusmu): Ilp — oyenxka oceoenus
NPAKmMu4ecKux HagblKos .

5.6. Y4eOHO-MeTOoaM4YECKOE OOecTiedeHHe ISl CAMOCTOSITeIbHOM PadoThI MO AMCHUINJINHE

5.6.1. CamocTosiTe/ibHAsA padoTa 00y4aroerocst mo JUCHUNINHE

Ne | Paznen Buasr CPC Bcero | ®opma KOH-
AUCHUILINHBI 4acoB TPOJIst
Oo0mas xumusa buono- | PedeparuBnbie cooOuieHus ¢ moaro- C

1.1 | ruyecku aKTUBHbBIE HM3- | TOBKOW MYJbTUMEAUMHBIX MTPE3EHTA- P3
KOMOJIEKYJISIpHbIE HEOop- | uui [IoaroroBka Kk KOHTPOJIBHOM pa- 2 P
raHMYecKkue  BellecTBa | 60Te , TECTUPOBAHUIO, 1a00paTOPHOM T
(ctpoenue,  cBOWCTBa, | paborTe. IIp
ydyactue B (YHKIIMOHHU- KpNel
pPOBaHME KUBBIX CUCTEM.

OnemeHThl XuMHuecKoil | Pacuernble 3anaun. PegepaTtuBHbie P3
TEPMOJIMHAMUKH,  TE€p- | COOOIIEHUS C MOATOTOBKON MYJIbTH- 2 IIp

1.2 | MOIMHAMHKH PacTBOPOB | MEIUHHBIX Mpe3eHTaruii. [loaroroska KpNe2
U XMMUYECKOH KUHETH- | K KOHTPOJIBbHOH U 1abopaTopHOii pa- C
KH oore.

OcHoBHble TUIIBI XUMU- | PedepaTuBHble COOOIIEHHUS C MOATO- P

1.3 | yeckux paBHOBECUH U TOBKOM MYJIbTUMEIUMHBIX IIPE3EHTa- 4 T
mporeccoB B GyHKIUO- | muii [loAroToBka K TECTHPOBAHMUIO, IIp
HUPOBAHMHU )XMBBIX CH- | KOJUIOKBUYMY, JJabopaTopHOW pabore. KonNel
CTEM Pabota c anekTpoHHBIMEH 00pa3oBa- C
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TEJTBHBIMU pPECypcamH, pa3MEIICHHbI-
MU B JJICKTPOHHOU WH(MOPMAITMOHHOU
cucreme JII'MY.

1.4 | ®usnueckas xumus no- | PedeparuBHbIe COOOIIEHMS IO 3a/1a- C
BEPXHOCTHBIX SIBJICHUHM B | HUIO IIPEMOJIaBaTENs C TOATOTOBKOM P
(hYHKIIMOHUPOBAHUHT MYJIbTUMEAUNHBIX Mpe3eHTaiui. Pa- T
YKUBBIX CHUCTEM. 00Ta ¢ IIEKTPOHHBIMU 00pa30BaTEIb- KpNe3

HBIMH PECYpPCaMHU, Pa3MEIIEHHBIMH B
AIIEKTPOHHO-UH(POPMAITMOHHOH CH-
creme JII'MYVY. [ToarotoBka K TeCTUpPO-
BaHUIO, IOJAMOTOBKA K KOJNIOKBUYMY,
nabopaTopHOH pabore.

1.5 | dusnueckas xumus PedepatuBHbie COOOIIEHUS C TOATO- KpNed
JIACTIEPCHBIX CUCTEM B TOBKOW MYJIbTUMEAUNHBIX ITPE3CHTA- P
(YHKITMOHHPOBAHHUH MM . C

[ToaroroBka Kk KOHTPOJIBHOU padoTe, Ip
KHUBBIX CUCTEM.
nabopaTopHoii paboTe

2.1 | buooprannyeckas xu-
musi. [Tomu - u rerepo- | [TOATOTOBKA K NPAaKTUYCCKUM 3a/jaHH- Ip,P,T.C
(GyHKIIMOHATIBHBIE CO- AM.
eIMHEHNS, Y9aCTBYIO- [TonroroBka K TEKYIIEMY TECTOBOMY
1IMe B TIpolieccax jkm3- | KOHTPOIO. BhIonHeHne BHeayauTop-

HEJIESITEIbHOCTH. HBIX 3ajlaHuii — peepar.
buononumeps! u ux [ToaroToBKa K MpakKTUYECKUM 3a/IaHU-

2.2 | CTpYKTypHBIE KOMIIO- M. IIp,P,C,KonNe2
HEHTBHI. BrinonHeHne BHeayAUTOPHBIX 3a/1a-

HUM — pedepar.
[TonroroBka k pyOeKHOMY KOHTPOJIIO .
C
[ToaroroBka k 3aueTy
IToBTOpEHME M 3aKpeIIeHNE
M3y4eHHOro marepuaia (pabora ¢
JIEKIMOHHBIM MaTepuaioM, yaeOHoil
JUTEPATypOi).

HUroro :

18
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*®Popmolii npomexcymoyHol ammecmayuu Aensemca 3avyem. Dopmbl mexywe2o KOHmMpOoJis
yenegaemocmu (¢ cokpawenuamu): T — mecmuposanue, Ilp — oyenka oceoeHuss NPaKkmu4eckux
Hasvikos , P — nanucanue u 3awuma pepepama, C — cobecedogarue no KOHMpOJIbHbIM 80NPO-
cam, Kon-xonnokeuym, Kp -konmponvnuas paboma C3- cumyayuonnvle 3a0aqu, P3 -pacuemnule
sa0auu, PK- pybeocnvlii konmporw.

5.6.2. Tembl pedepaToB 10 cAMOCTOSATEIbHON padoTe 00y4alOIIMXCS:

1 PA3JIEJ 1.1 (MO-lonk-s, MI-20onk-s5 )
1. Meauko-0nonoruveckas poJib JIEMEHTOB S-0JI0Ka.
2. Meauko-0uonoruyeckas poJib 3JIEMEHTOB P-0JI0Ka.
3. Meauko-0oronorunyeckas posb neMeHToB d-0i10Ka.
4. Kakue Metaiisl BeIOUparoT cede nmuranasi? (O01ee 3HaKOMCTBO ¢ KoHuenmuen [Tupcona).
5. CTpoeHue 1 CBOMCTBAa KOMILIEKCOB MIEPEHOCYMKOB KHCIOPO1a
PA3JIEJI 1.2 (UA-1lonk-sAJd-20nk-5)
1. ’KuBoil opranusm u TepMOIMHAMUKA.
2. KanmopuiiHOCTh MUIIEBBIX MPOAYKTOB, IPUHIUIBI COCTABICHUS IUET K PALIUOHY.
3. DHeprus akTUBAIUU.
4. TepMoAMHAMHYECKUN ACTIEKT XUMUYECKOTO PAaBHOBECHSI.
5.HanpasiieHHe NPOTEKaHUsI XUMUYECKUX PEAKLUN.

PA3JIEJ 1.3 (U-1lonk-5, MA-20nk-5)

1.Boga — yHuBepcalbHbII pacTBOpUTENb. AHOMAINU (PU3UYECKUX CBOWCTB BOJBI.
2. Menuko-01oIorniaeckoe 3HaUeHHe OCMOCa B OCMOTHYECKOTO JaBJICHHUS.

3. OU3HUKO-XUMHUYECKHE OCHOBBI BOAHO-3IIEKTPOHHOTO OallaHCa B OpraHu3Me.

4. Aunaos, ankasuos.

5.R-ocHOBHOE paBHOBecHE U MIETOYHON PEe3EPB KPOBHU.

6. CocTaB ¥ KOHIIEHTPAIIMH KOMIIOHEHTOB (PU3UOJIOTHIECKUX PACTBOPOB.

PA3JIEJI 1.4 (MO-20nk-5 )

1. [Ipumenenue [1AB B xupypruu. Ctpoenue [TAB. Mexanusm aeictBus.

2. Ancop6uus. Buapl ancopOLuoHHON Tepanu.

PA3JIEJI 1.5 (MO-1lonk-5, U]I-20nk-5 )

1. Munemnoobpa3zoBanue. SIBieHne comoOMIn3atuy B MEAUIMHE U (hapMaLuu.

2. SIBneHus Koaryisiiiiy, KOJUIOMIHOM 3aIIUThl U MENTU3alUU B )KUBOM OpPIaHU3ME.

PA3JIEJI 2.1 (MO-lonk-sMA-20nk-5 )

1. OnTrueckas n30Mepusi OKCUKUCIOT. PanieMuueckne cMecH.

2. Peakuyy IMKIN3aLNAN U 2TUMUHUPOBAHUS OKCUKHUCIIOT.

3. JIByX- U TPEXOCHOBHbIE OKCUKHCIIOTHI. VX 3HaueHune B OMOJIOTUU U METUIIUHE.

4. CanuuuioBasl KMCIIOTA U €€ IPOU3BOJIHBIE.

5. Hamnune a-CH-KuCIOTHOTO IIEHTpa B OKCOCOSAMHEHUSIX KaK MpUYuHa oOpa3oBanust cBsizu C-
C B peakmusx in Vivo.

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

1. 'erepononucaxapuel. I namypoHoBas Kuciora.

2. I'erepononucaxapuibl. XOHIPOUTUHCYIb(DATHI

3. I'erepononucaxapusl. I'enapus.

4. Ponb BOJOPOZIHBIX CBSA3EH B KauecTBe (paKTopa caMoOpraHM3aluu KUBbIX cucteM. dopmupo-
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BaHUE BOJOPOJIHBIX cBsi3eil mexay crpykrypamu JJHK u PHK.
5. ITpunnun komruieMeHTapHocTH. Kak 310 paboraer?

6. Xumuveckas rmpupoja koponopupyca SARS-CoV-2.
7.«Xumepa» u COVID-19.

VI. OHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH
N IMTPOMEKXKYTOYHOU ATTECTAIIUH 11O U'TOI'AM OCBOEHMSA JUCIHUIIIIN-
HbI

@DOH/1 OLIEHOYHBIX CPEIICTB B TMOJIHOM KOMILICKTE ,/UIsS TEKYIIEro KOHTPOJIS YCIIeBaeMO-
CTH W MPOMEKYTOYHON aTTECTAIMH TI0 MUTOTaM OCBOCHHS IUCIUIUIMHBI, pa3paboTaH B dopme
CaMOCTOSITEIIFHOTO JIOKYMEHTAa B BHJE TNPUIOKEHUE K paboueil mporpamMme TUCIUIUIAHEIL
(ITpunoxxenue 1)

6.1. [lepeuyeHb KOMIETEHIIUIA ¢ YKa3aHHEM 3TanoB UX (JOPMUPOBAHUS B MPolecce 0CBoOe-
HHsl padoyeil MPOrpaMMbl 1M CHHUILTHHbBI

Konx konTposu- HaumenoBaHue pa3jesa JMCUHILIN- ®opMbl KOHTPOJIA
pyeMoii koMIe- HBI
TeHUHH

WJI-1omnk-5 OO6mias xumust. bromornyecku aKTHB- P, T, P3, Kp,IIp
N-20mx-5 HBIE€ HU3KOMOJIEKYJIAPHBIE HEOpraHUYe-

CKHE BellecTBa (CTpoeHHe, CBOUCTBA,

ydacTu B QyHKIIMOHUPOBAHUE KUBBIX

cucTeM) DJIeMEHThl XMMUYECKOH Tep-

MOJIMHaMUKH, TEPMOAMHAMHUKHU PacTBO-

POB M XUMUYECKON KHHETHKH.

OnemeHThl xumuaeckout repmoauHamu- | C, T,P,I1p,Kp,C3,P3
N-lomnk-s KM, TEPMOAVNHAMUKHN PACTBOPOB U XU-
N-2omk-5 MUYECKOW KUHETHUKH.
N/I-lonk-s OcHoBHble ThIBI XuMUyeckux pasHose- | P,C,IIp,Kon, C3,P3,T.
N-20mk-5 CHil 1 ITpoLIecCOB B PYHKIIMOHUPOBAHUN

KUBBIX CUCTEM.
WJI-1omnk-5 dusnyeckas XuMHUs IOBEPXHOCTHBIX C .P.IIp,T,Kp.
N-20mx-5 SIBJICHUN B ()YHKIITMOHUPOBAHUU KUBBIX

CUCTEM.
N-lomnk-s dusnyeckas XMMUs JUCIIEPCHBIX CH- C,P.IIp,Kp
N-2o0mx-5 CTeM B (DYHKIIMOHUPOBAHUU KUBBIX CH-

CTEM.
WJI-1omnk-5 buooprannueckas xumus. [lonu - ure- | C,P,IIp,T
N-20mx-5 Tepo(pyHKIIMOHAJIbHBIE COEAMHEHNUS,

Y4acTBYIOIME B MPOLECCAX JKU3HEACH-

TEJIBHOCTH.
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NJ1-1onk-5 buononumeps! u ux crpykrypHsie kom- | C.P.IIp,Koam.
NJI-20mk-5 ITOHCHTHI.

6.1.2. OueHouyHbI€e CpeCTBA JJIA TEKYHIEr0 KOHTPOJIsSl YCIIeBAeMOCTH

Jnst TeKyniero KOHTPOJIsl yCIIeBaeMOCTH TUCIUIUIMHE UCTIONB3YIOT CIIEYIONINE OLlEHOY-
HBIE CPEJICTBA!

1) Tunosble 3a7aHKUA 1JI51 OLICHUBAHHUS Pe3Y/JIbTATOB OCBOCHHS KOMIIETEHIIMU HA YPOBHe

«3HaTh» ( OCHOBBI XMIMUH OMOTCHHBIX JIEMEHTOB, UX POJIb B KHU3HEEITSIILHOCTH OPraHu3Ma;

CYTh METAJLIOJIMTAHHOTO OajlaHca B OpPraHu3Me ¥ IPUYHMHBI €T0 HAPYIICHHS.) |
TECTUPOBAHUE

Pa3nes 1.1 BuoJiorn4ecku akTHBHbIE HU3KOMOJIEKYJISIPHbIE HEOPraHN4YecKHe BellecTBa.

I13.1.buorennsie anemeHnThl. KoMIIeKkcHbIE COEIMHEHUS

Koa xonTponupyemoii komnerenmun OITK-5 ( U/I-20mk-s5 )

Buorennbie 3j1eMeHTHI

1. Dunemuyeckue 3a00sIeBaHUs CBS3aHbl:  !C POCTOM 4YelIOBeKa

!c 0COOEHHOCTSIMU OPTraHU3MOB Ic pe)XxMMOM CHa U OTJbIXa

I+c GMOreOXMMHUYECKUM COCTOSIHUEM cpeJibl OOuTaHus | BECOM 4YelloBeKa

2. Hanuuue B opraHu3Me NOCTOSTHHOW NMPUMECH HOHOB CTPOHLIMS HAapsiAy ¢ HOHaMU KajabLus 00b-
SCHSETCSA: !pasinuneM pa3MepoB UX HOHOB

I+CX0ACTBOM pa3MEPOB UX HOHOB !pa3inyreM CTpOEHHUs X aTOMOB

3. K OuoreHHBIM OTHOCATCS 3JIEMEHTHI:  |cozepikariyecs B MULIe

I+-HEe00X0UMBIE I KUZHEAESITEIbHOCTH OpraH1u3mMa

monagaronyie B OpraHu3M U3 OKpYXKarollel cpeibl

lnmonajaroniyie B OpraHu3M U3 BHYTPEHHEH cpefbl

4. Bo Bcex COEOMHEHMSIX, COACPKAIIUXCS B KHUBBIX OPraHU3Max, BOJOPOJ UMEET CTEIEHb OKHUC-
nenus:! +1 0 -1

5. Hatpuil 1 IMTHI HaKaruIMBaIOTCA:

!BO BHYTPUKJIETOUHOM KUJKOCTH !|+BO BHEKJIETOUHOM KUAKOCTU

6. Kanuit, pyounnii v ne3uit HakanjauBarTCsS B OpraHU3Me :

!+BO BHYTPHUKJIETOUHOM KUJIKOCTH !BO BHEKJIETOYHOM >KUIKOCTH

7. B opranusme HaTpuil HAXOIUTCS B BUAE cojeil: !xmopunos !docpaTo

BOIOPOIOKapOOHATOB l+BceX, BBIIIE MEPEUNCICHHBIX COCTMHEHUM

8. ITocrosiHHOE M30bITouHOE MOTpedineHne NaCl crnocoOcTByeT MosBICHHIO B OPraHu3Me OCMOTH-
yeckoi: !+runeproHun !runotoHuu !M3oocMuun

9. 'unepronnueckue pactBopbl NaCl o6mamaroT CBOHWCTBOM: l00e300mMBaOIIUM
l+aHTUMHUKPOOHBIM |CrIa3MOTMTHYECKUM

Iperyasuum 0CMOTHYECKOTO TOMEOCTa3a

10. ITpumenenne NaHCO3 B 601X 033X MPUBOINT K:

!+ankano3y !NOBBILIEHHUIO KHCIOTHOCTH KEITYJOYHOIO COKa

lanunosy MOHMK. KUCJIIOTHOCTH >KEJTyT0YHOT'O COKa

11. Kanuii B GOJBIIMHCTBE CIy4YaeB SIBISIETCSI aHTarOHUCTOM:

Icepebpa 6poma l+HaTpus lpyOouaust le3us
12. IIpu KanmeBoM UCTOIIEHUH TPUMEHSIIOT:

1+KCl INaCl INaHCO3; 'KHCOs3

13. 'maBHBIM KOMIIOHEHTOM KOCTHOHM Tkanu siBisiercs: |+Ca Mg !'Ba !ISr
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14. KomruiekcooOpa3oBaTeneM B XJI0pOUIIIC SBISIETCS HOH:

1+Mg?* ICa? IBa?* ISr?*
15. NoHbI KabIus MOAABISIOT aKTUBHOCTh MHOTHX (DEPMEHTOB, aKTUBHUPYEMBIX HOHAMHU ISr2
IBa?*1+Mg?* IMn?*

Kpurepum oueHku TeKylero KOHTPoJIsi ycneBaeMocTH (TeCTUPOBAHUE):

«OTanyHOR: 100-90%

«XOpOIIO»: 89-70%
«Y nosnersopurenbHoy:  69-51%

RS

«HeynoBieTBOpUTEIbHOY: <50%

2) TunoBble 3aJaHUs VIS OLICHUBAHMS Pe3y/IbTATOB OCBOCHHUSI KOMIIETEHIIUM HA YPOBHeE
«YMeTb» (MHTEPIIPETHPOBATh JTAHHBIC OCHOBHBIX (PM3MKO-XUMHUYCCKHX, MATEMATHUCCKUX H
€CTECTBEHHOHAYYHBIX METOJIOB UCCIICIOBAHUS ITPU PEIICHUU MPO(ECCHOHAIBHBIX 3371a4):
PEDEPAT

Pa3nes 1.4 ®@usznyeckass XUMHUS OBEPXHOCTHBIX SIBJIEHUI B QyHKIMOHUPOBAHMH KHUBBIX
CHCTEM.
Koa xonTponmpyemoii komnerenmmuu OIK-5 (U/1-2 onks )

1. [Ipumenenue [TAB B xupypruu. Ctpoenue [IAB. Mexanusm aeiictBus.
2. AncopOumsi. Buibl aicopOIIMIOHHOM TeparuH.

Kputepun onenkn Tekymero KoHTpoJs (pegepar):

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

. CreneHb pacKphITUS CYIIIHOCTH MTpo0semMbl: Makc. — 30 6aos;
. O0G0CHOBaHHOCTH BHIOOPA UCTOUHUKOB: Makc. — 20 6ayuioB;

. Cobnronenue TpeboBanuii k opopmieHuto: Makc. — 15 6aios;
. I'pamoTHOCTB: Makc. — 15 Ganos.

OuennBanue pedepara:
Pedepat onenusaercst mo 100 GannbHO 1IKasie, 6aabl IEPEBOASATCS B OLIEHKU yCIeBae-
MOCTH CIIEYIOIINM 00pa3oM (0auibl YUYUTHIBAIOTCS B MPOIIECCE TEKYIEH OIIEHKHA 3HAHUM TPO-
TPaMMHOTO MaTepuana):

86 — 100 6amI0B — «OTIIHYHOY;

70 — 75 6asIoB — «XOPOLIOY;

51 — 69 6anIoB — «yIOBIETBOPUTEIBHO;
MeHe 51 0ania — «HeyOBIECTBOPUTEIIBHOY.

ANANENRN

CUTYAIIMOHHBIE 1 PACUETHBIE 3ATAYA

Pasznen 1.3 OcHOBHBIE THIIBI XMMHUYECKUX PABHOBECHH M NMPOLECCOB B (PYHKIHMOHMPOBA-
HHMU )KHBBIX CHCTEM .
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113 Ne6. KossmmraTuBHble CBOMCTBA PACTBOPOB.
Koa xonTponmnpyemoii komnerenmun OIIK-5 (MU/I-2omk-5 ).

1. Aumno3 uiam ankano3 HapyllaeT MEXaHU3MbI IIEPEHOCA KHUCIOpOAa TeéMOITIOOMHOM KpOBH.
I'emornoOuH ydacTByeT B HECKOJBKHMX PABHOBECHUSX, OOIIMN pe3yabTaT KOTOPBIX MOXHO IMpH-
ONMU3UTENHFHO ONUCATh YPABHECHHEM:

HsH*Bomm) + O2omm) ~ Hg Ox@onm + H soam
B Kakyro CTOpOHY CMEILAETCst 3TO PABHOBECHUE IPH arua03e?
[TosicHUTE TOYEMY 3TO IPUBOAUT K KUCIOPOJHOMY T'OJIOIaHHIO.
2. Konuenrpanus nonoB H'@ojm) U3MeHsETCS B Pe3yabTaTe U3MEHEHHS CKOPOCTH YIAICHUS
CO2 u3 nerkux. TOMy IPOLECCY COOTBETCTBYET PABHOBECHE:
H*®omm + HCO3 o) <= H, CO; (BOZIH) ~— H0 o) + CO2)
[Mosicuute, moyemy nobimenne KouenTpannu CO2 BBI3BIBAET alu103?

3. Y GonpHOrO, MOCTaBIeHHOTO B KIMHUKY, pH kpoBu 7,49. lllenouynsie pe3epBbl NOBHIIICHBL;
nasinenue CO2 camxeno. Kakoit Bug KOC nabmogaercs y 00ibHOro?
a) MeTab0IMYECKUI HEKOMIIEHCUPOBAaHHBIN alu03

0) ra30BbIii HEKOMIIEHCUPOBAHHBIN AJIKAJI03
B) T'a30BbIil KOMIIEHCUPOBAHHbIN aJIKalo3

) MeTaboIMueCKUi KOMIIEHCUPOBAHHBIN aTKaN03.

Kputepuu o1ieHKH TeKyIIero KOHTPoJis ycrneBaeMocT (CHTyanlMoOHHbIE M PacuyeTHbIE 32a-
Ja4u):
«OT1nnyHO»:
OTBeT Ha BOIPOC 3a/1auu JaH NpaBuwiIbHBIN. OOBsCHEHHE X0/1a €€ pelIeHus! oIPOOHOE,
MOCJIeI0BATEIHbHOE, TPAMOTHOE, C TEOPETHUSCKUMHA 0OOCHOBAHUSIMH (B T.4. U3 JICKIIHOHHOTO
Kypca), C H€O6XO)II/IMI)IMI/I CXCMATUYCCKUMU I/I306pa)KeHI/I$[MI/I, OTBETHI HA JOIIOJTHUTCIIBHBIC BO-

IIPOChI BECHHEBIC U 4ETKHE.

v «Xopowoy:
OTBeT Ha BONPOC 3a/1auy JaH NpaBUIIbHbIN. OObICHEHUE X0/1a €€ PElleHus TOAPOOHOE,

HO HEAOCTATOYHO JIOTUYHOC, C CAMHUYHBIMU OIIMOKaMH B ACTAJIAX, HCKOTOPBIMU 3aTPYAHCHUA-
MU B TCOPECTHYICCKOM 000CHOBaHHH (B T.49. U3 JICKIIHUOHHOT'O MaTepHana), B CXCMAaTUYCCKUX
I/I306pa)KeHI/I$IX 1 OTBCTHI Ha JOTIOJHUTECIIBHBIC BOIIPOCHI BEPHLIC, HO HEAOCTATOYHO yETKHE.

v «YI0BIETBOPUTENBHOY:
OTBeT Ha BOIIpOC 3a7auu JaH npaBuibHbIA. OObsCHEHHE X0/1a €€ pelIeHHs] HEJ0CTaTou-

HO TOJIHOE, HETIOCJIEIOBATEIbHOE, C OLIMOKaMH, c1a0bIM TEOPETUYECKUM 0O0OCHOBAHUEM (B T.4.
JIEKIMOHHBIM MaTepUajioM), CO 3HAUUTEIbHBIMU 3aTPYJHEHUSIMH U OIIMOKaMHU B CXeMaTHuye-
CKHX M300pa’KE€HUSX, OTBETHI Ha IOMOJHUTEIbHBIE BOIPOCHI HEAOCTATOYHO YETKHE, C OLINOKa-
MU B J€TajsX.

v «HeynoBICTBOPUTEILHO .
OtBer Ha BOIIPOC 3aJa4u JaH HeraBHJ’ILHBIﬁ. OObscHEHHE XoJa eé peUICHUA JaHO HE-

MIOJTHOE, HETOCTIeI0BaTeNbHOE, C TPYOBIMH OIIMOKaMH, 6€3 TEOpEeTUYECKOro 000CHOBAaHUS (B
T.4. JIEKIIHOHHBIM MaTE€pPHaJIOM); OTBETHI Ha JOIOJIHUTEIbHbBIE BOMPOCHI HEMPABUIbHbIE (OTCYT-
CTBYIOT).
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KOHTPOJIBHBIE PABOTbI
KonTpoabHnasi padora Ne2

Pa3znesn 1.2 : DiieMeHTHI XUMUYECKO TEPMOANHAMMKH, TEPMOAUHAMUKH PACTBOPOB U XHU-
MHYeCKOH KHHeTHKH

113 Ne2. TepmoauHaMuka.

Koa xonTpompyemoii komnerenmun OIIK-5 (U-lomnk-s ).

Buier Nel
1. Xumuueckasi TepMOIMHAMKKA KaK TEOPETHUECKasi OCHOBA OMO3HEPTeTHKH.
2. BBIUMCIUTh W3MEHEHHE DHTAIBIINU B CTAaHIAPTHBIX ycioBuax peakuuu 4NH3n+502r) =

4ANO(y + 6H20() ecnu craHmapTHBIE SHTAIBINUKA 00PAa30BaHUS BEUIECTB YUACTBYIOIIMX B pe-
akiuu paBHbl:— 46K [x/Monb (NH3); 91 k/[x/monb (NO); — 286 x/lx/moib (H20).

a)— 1168 0) 896 B) 448 r)-448
3. Ha ocHoBaHuu 3akoHa ['ecca paccuuTaiiTe sHEpreTUUECKUE 3aTpaThl CTYJEHTa 3a CYTKH, €C-
JIU B CYTKH OH ymoTpeOinser: 8 r Oenka, 80 r xkupos, 400 r yrneBoaos. IIpu cropanuu 1 r

Oernka, )xupa, yrieBoaoB Beyiensiercs 4,2; 9,5; 4,3 k/[)k COOTBETCTBEHHO.
a) 2514 ©) 2500 B) 3000 1) 3200

Kpurepun ounenkm Tekyiero KoHTpoJisi ycnesaemoctu ( Konrposnbnas padora):
«OTINYHO»:

CryneHt umeer riy0OKHe 3HaHUS yIeOHOTO MaTepHaia Mo TeMe MPaKTHYECKOTO 3aHATHS
«TepmonuHamuka». CGOpMyIHpOBa U U3JI0KUJI TTOJIHBINA U IPaBUIIbHBINA OTBET HA TEOpEeTHYe-
CKHUI BOIIPOC € COOJIIOJICHHEM JIOTUKH U3JI0KEeHNE MaTepuana. [IpaBuiibHO pemt 1 0hopMut
IIPEJIOKEHHBIE 3aJa4H.

«Xopomo»:

CryneHT nokasaj 3HaHHsI yueOHOT0 MaTepuaia, yCBOMJI OCHOBHYIO JIUTepaTypy. B nucbMeHHoi
(hopMe AEeMOHCTPUPYET 3HAHUS TEOPETUUECKOI0 U MPAKTUYECKOT0 MaTepralia o JaHHOU TeMe,
JI0NyCKasi He3HAUNTeNIbHbIE HE TOYHOCTH B OTBETE HAa TEOPETUYECKUIA BOMPOC MM 0(hopMIIeHHE
OTBETa Ha MPEJIOKEHHBIE 33/1a4H.

«Y 1OBJIETBOPUTEIBHOY:

CTyzeHT B 11eJIOM OCBOMJI MaTepHall MPaKTUYECKOTO 3aHATHUS, HO 3aTPYAHSIETCS C IPABUIbHOMN
OLICHKOW IIPEJUI0KEHHOMN 3aJ]auH, JA€T HEMOJIHBIM OTBET HA IIPEI0KEHHBIA TEOPETUUECKUN BO-
poc.

«HeynoBIeTBOPUTENLHOR:

CTyZeHT UMEET CyIIEeCTBEHHbIE TPOOEIIbl B 3HAHUSAX OCHOBHOI'O y4eOHOI0 MaTepuaa npakTu-
YECKOTO 3aHATHS, TOJIHOCTBIO HE PACKPBLI COACPKAHKUE BOIIPOCA, 1A€T HE BEPHYIO OLIEHKY CH-
TyallMM B NPEAJIOKEHHBIX 3aJjauax, He MPaBUIIbHO UX pemaeT. HeynoBneTBopuTenbHas olleHKa
BBICTABJISIETCS CTY/IEHTY OTKa3aBILEMYCsl MIMCbMEHHO OTBEYaTh Ha BOIPOCHI OMJIETHI.

COBECEJJOBAHME 110 KOHTPOJIBHBIM BOITPOCAM

Pa3nen 2.2:buonojuMepbl H HX CTPYKTYPHbIE€ KOMIIOHEHTHI .
I13.15.Hyk/1ienHOBbIEC KHCJIOTHI
Kon xonrpoaupyemoii kommnerennun OITK-5 ( U/I-lonks ).

1. [InpuMuIMHOBBIE W ITYPUHOBBIE HYKJIEMHOBBIE OCHOBAaHUS M UX COKpa-
IIEHHBIE 0003HAYEHUS.
1. CTpoeHue HyKIE03HU/I0B.
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3. CtpoeHune HyKJICOTHIOB U UX Ha3BaHUs Kak (ocdaros.

4. [TpyHIMIT CTpPOEHUS NONMHYKJICOTUIHOW Ienu (IepBUYHAs CTPYKTypa
JHK u PHK).
3. KommiieMeHTapHOCTh HYKJIEHHOBBIX OCHOBAHUI Kak MpPUYMHA CTaOMIN3a-

uuu aBoitHo# cnimpanu JJHK.

4, [MonuuykneozuadochaTsl U UX ydacTue B OMOXMMHUYECKHX IPOLECCAX
nepeHoca GocdaTHbIX TPyMI.

5. Crpoenre HMKOTUHaMMAHLIX KopepmentoB — HAL® u HAID® (oxwuc-
nennblie popmer) 1 HAJTH u ero ¢pocdara HAJIOH (BoccTanoBnenHbie GOpMBI).

6. [lepeHoc ruIpuA-MOHA KaK XUMHUYECKass OCHOBAa OKHUCIHMTEIbHO-

BOCCTAHOBHMTEILHOTO jieiicTBus cuctembl HAJT/HAJTH.

Kputepuu omieHKH TeKyero KOHTPOJIsl yCleBaeMOCTH
(CobecenoBanue Mo KOHTPOJIbHBIM BOIIPOCaAM):

v «OTIHYHOY:

CryneHT uMeeT TiIyOOKHe 3HaHUS y4eOHOro MmaTrepuana Mo TeMe JAaHHOTO 3aHSTHS,
copMyIMpOBaj MOJHBIA M MPAaBUIBHBI OTBET HA BOMPOCHI TEMbI 3aHSTHUS, C COOJIIOJICHHEM
JIOTHIKY U3JI0KCHUSI MaTepualia, IIOKa3bIBACT YCBOCHUE B3aMMOCBSI3U OCHOBHBIX TMOHSITHI U TEP-
MHUHOB, CMOT' OTBETUTh Ha BCE YTOUHSIONIUE U JONOJHHUTEIBbHBIC BOMPOCHL. CTyIEHT JEMOH-
CTPUPYET 3HAHUS TEOPETHYECKOTO M MPAKTHYECKOTO MaTepraa 1o TeMe 3aHsTHUs.

v «Xoporoy:

CTymeHT moka3an 3HaHHE Y4eOHOro Marepuaya, YCBOWJI OCHOBHYIO JIMTEPATYpPY, CMOT
OTBETUTH TIOYTH ITOJIHO HA BCE 3aJIaHHBIC JOIMOJHUTEIBHBIC U YTOUHSIONHE BOMPOCHl. CTyIeHT
JEMOHCTPHUPYET 3HAHHUS TEOPETUYECCKOIO W MPAKTHUYECKOTO MaTrepuayia Mo TeMe 3aHSATHs, JIO-
MycKasi He3HAYUTEITbHBIC HETOYHOCTH.

v «Y TOBIIETBOPUTETHHOY:

CTyneHT B 1IeIOM OCBOMJI MaTepuai MPaKTUYECKOTO 3aHSTHS, OTBETU HE HAa BCE YTOU-
HSIOIIME W JIOTIOJIHUTENbHBIE BOMPOCHL. CTYAECHT 3aTPyAHSAETCS C MPaBUIHHOW OIICHKOW mpe-
JI0’)KEHHOTO BOIPOCA, MAaET HETIONHBII OTBET, TPEOYIOIINK HABOAAIIUX BOMPOCOB MpeErnoiaBare-

TSt
v «Hey1oBIeTBOPUTETBLHON:

CTyneHT uMeeT CylleCTBEHHbIE MpoOeNbl B 3HAHUSAX OCHOBHOIO y4eOHOro marepuana
MIPaKTUYECKOI0 3aHATHS, OJHOCTHIO HE PACKPBUI CO/IEpKaHUE BOIIPOCOB, HE CMOT OTBETUTH Ha
YTOYHSIIOIIME U JIONOJHUTENBHbIE BONPOCHL. CTyIEHT NaéT HEBEPHYIO OLIEHKY CHUTYyalluH, He-
MIPaBUIILHO BBIOMpPAET alropuTM AelcTBuil. HeynoBnerBopuTenbHas OLlEHKa BBICTABISAETCS CTY-
JIEHTY, OTKa3aBIIEMYCS] OTBEYaTh Ha BOIIPOCHI TEMBI TPAKTUYECKOTO 3aHSTHS.

3) TunoBsble 3a1aHus AJ151 OLCHUBAHUSA Pe3yabTaTOB C()OPMUPOBAHHOCTH KOMIIE-
TeHUHMHU HA ypoBHe «Bianery» (pemarh yclio)KHEHHBIE 33/1a4U Ha OCHOBE MPHOOPETEHHBIX
3HAHWUW, YMEHUHN U HaBBIKOB, C X IPUMEHEHUEM B HETUITUYHBIX CUTYalUsX, (OpMUPYETCS B
NPOIIecCe MPAKTHYECKOH eSITETbHOCTH)

KOJIVIOKBUYM

Paznen 1.3 I13.9 KossiuraruBHbie cBoiicTBa pacTBOpoB. KHc/10THO-0CHOBHOE paBHOBeCHE.

20



I'mapoaus cogeit. bBydepHbie cucTteMbl
Kon xourpoaupyemoii komnerenuuun OITK-5 ( UJI-1-onk-s, UJI-20mk-5 )

KOHTPOJILHLIG BOIIPOCHI U 3aaHUSA

KossmmraTuBHble CBOMCTBA PACTBOPOB.

1. PactBOpHI, X Ki1accudukanms.

2. CnocoObl BeIpayKeHHsI KOHIICHTPALMU PACTBOPOB (MaccoBas J0JIs, MOJIIPHAS KOHLIEHTPAIHS,
MOJISIpHAsl KOHLIEHTPALUs SKBUBAJICHTA, MOJISUIbHAS KOHLEHTPALHS)..

3. KonnuratuBHble CBOWCTBA PaCTBOPOB.

4. 3akoH Payns u crencTBus U3 HEro.

5. DOynMOCKONMMYECKass U KPUOCKOIMYECKash KOHCTaHThl. MeToabl 30yIMOCKONUN U KPHOCKO-
UH.

6. OcMoc 1 ocMoTHYECKOe JaBieHne. Pob ocMoca M1 OCMOTHYECKOTO JaBJICHUS B OMOJIOTHYE-
CKUX CHCTEMaXx.

7. 3akoH Bant-I'opda a1 HEINEKTPOIUTOB U AEKTPONUTOB. M30TOHMUECKHMI KOAPPHUIIUEHT,
ero (pu3nuecKuil cMpICI.

8. I'umno-, runep-, U30TOHUYECKUE PACTBOPbI. PacTBOPHI N30TOHUYHBIE KPOBH.

9. SIBneHue mia3Mou3a, reMoiIn3a U U300CMHH.

3agaun

1. B 300 r Boas! pactBopuiu 0,5 moiis MmoueBUHBI. HaliTu moHM>KeHME TaBJICHHS HACKHIIIIEHHOTO
napa Bozsl Haja pactBopoM 1ipu 100°C (po=101,3 IIa).

2. B 720 r Boas! pactBopmiu 1 Monb ¢pykTo3sl. HaiiTh moHMKeHNe AaBIeHHs apa pacTBOPH-
tens Hax pactBopoM npu 100 °C (po = 101,3 kI1a).

3. B 180 r Boasl pactBopui 6 T MmodeBuHbI ¢ My (CO(NH2)2) = 60 r/monbs. Haiiti naBienue mapa
pactBopuTels Hajl pacTBopoM MoueBHHBI pu 100°C (po=101,3 kIIa).

4. Haitnure temneparypy kunenus 0,1 mons/kr pactBopa NaCl (i = 1,92), a Ka6 = 0,563.

5. PaccunraiiTe, mpu Kakoi TemMrepaType N0JDKEH KPUCTAINIM3UPOBATHCS pacTBOP, COAEpKaILNN
250 r raroxo3sl B 1 71 Bozsl (Kip = 1,86).

6. ITpu pactBopenuu 5 r BemectBa B 200 T BOJIbI MOTyYaeTCsl paCTBOP, KPUCTAIUTU3UPYIOLIHHCS
npu -1,45 °C. Onpenenure MonieKyspHyto Maccy Bemects. (K = 1,86).

7. Beruncnure ocMoTnueckoe nasieHue (B klla) pactBopa He anexTponuTa, copepxamero 0,2
MoJTh BeniecTBa B 44,8 11 pactBopa. R=8,31 klla n/mons-K.

8. B 4 n Boasl pactBopwin 1 MOab Ti0KO3bl. KakOBO OCMOTHYECKOE JABIIEHUE PACTBOPA NPHU
0°C? R=8,31 klla n/monn-K.

9. B 22,4 1 Boxbl pacTBOpUIN 2 MOJIb MOUYEBUHBL. KakoBO 0CMOTHYECKOE NaBIEHUE PacTBOpa
npu 0°C? R=8,31 klla n/momns-K.

10. Nmeetcs 200 T pactBopa riroko3bl (CsH120s), comepikariero 7,2 T pacTBOPEHHOTO Bellle-
cTBa. Temmeparypa pactBopa paBHa 27°C. BBIYMCINTE OCMOTHYECKOE JAaBICHUE PACTBOPA.
R=8,31 xIla n/mons K

11. B kakom o0beMe BOJIBI ciaeayeT pacTBOpUTh 0,5 Mo HE 3IEKTPOIUTA, YTOOBI OCMOTHYE-
ckoe aasneHue pacteopa npu 0°C pasusutocs 1 atm? R=0,082 atm n/monb-K.

CuryalnuoHHbIe 321241

1. HpI/I IIaTOJIOTUYCCKUX COCTOSAHUAX B OpFaHI/ISMe MOl"yT BO3HHUKATH paSJ'II/I'-IHI)Ie BUIOBI OTEC-
KOB: 3aCTOMHBIE OTEKHU (P MEXAHUYECKUX MOBPEXKIACHUIX), CEPJICUHbIE OTEKU, OTEKH MPU TH-
MOMPOTEUHEMHUSX (CHUYKEHNE KOHLIEHTPALUU B KPOBH) U JP.
a) OOBsICHUTE MEXaHU3M BO3HMKHOBEHHS 3aCTOMHBIX OTEKOB, HCIIONB3YS CXeMy (U3HKO-
XUMHUYECKON PETYJISIIIMU BOJTHO-COJIEBOTO OOMEHa.
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0) KakoBbl (pU3NKO-XUMHUYECKHE OCHOBBI BOSHUKHOBEHHUSI CEPJICUYHBIX OTEKOB, OTEKOB IPH TH-
MONPOTEUHEMHUSIX ?
B) Kakue BuIbI OTEKOB BbI 3HaETE?

2. bonblryio onacHOCTh AJISl )KM3HH OOJIBHOTO MPENCTaBISIOT OTEKU MO3Ta, JIETKUX, MPU
KOTOPBIX OJJHUM U3 CIIOCOOOB OKa3aHMs IMOMOIIM SIBJISICTCS BBEICHHE THIIEPTOHMUYECKHUX pac-
TBOPOB TJIFOKO3BI.

a) [louemy npu yrpoxaromux >KU3HU OTEKOB MO3Ta, JIETKUX OOJIbBHOMY BBOJSAT TMIIEPTOHUYE-
CKHMU pacTBOP TJIFOKO3bI?

0) Kakue npenmyIiecTBa IMEIOT PACTBOPHI TIIFOKO3bI IIEPEl PACTBOPAMH HATPHS?

B) [Touemy npu oTekax HEIOMyCTHUMO YIOTpeOIeHue coien?

3. I'uno- ¥ runepToHNYECKrue pacTBOPHI HAXOIAT MIUPOKOE MPUMEHEHHE B MenuuuHe. s
MPABWJIBHOTO OKa3aHHS MOMOIIM OOJILHOMY Bpad JOJDKEH 3HATh (PU3UKO-XMMHYECKHE OCHOB-
HbIE€ CTaJMH TUIO- U TUIIEPTOHUYECKUX PACTBOPOB.

a) OOBSCHUTB, MOYEMY TIPH AJUICPTHUSCKUX PEAKIIHMSIX, COMPOBOKIAOIIUXCS OTEKAMH TKAHEH, B
OpraHu3M BBOJAT KOHIIEHTprpoBaHHbIe pacTBopbl CaClz (10%), riarokossl (20%).

0) OOBSICHHTE MEXaHW3M MPOTHUBOMUKPOOHOTO JIEHCTBUS THIIEPTOHUYECKUX PACTBOPOB, MPH-
MEHSEMBIX JJIs TPOMBIBaHUS U 00paObOTKU paH.

B) [louemy Henb3si BBOAWTH B OPTaHU3M B OOJIBIINX KOJMYESCTBAX TUIO- WIIA TUTIEPTOHUICCKHEC
pactBopbI?

4. HapyieHus 37€KTPOJIMTHOIO U BOJHOTO OOMEHa B OpraHW3Me MOT'YT IPUBECTH K HEO0O-
paTUMBbIM U JieTanbHbIM U3MeHeHusM B LIHC.
a) Kakue n3MeHeHUs BBOJHO-COJIEBOIO OOMEHa MPOMCXOAT NPH BBEAECHUU OOJBLIMX KOJIU-
4ecTB 0ECCOJIEBBIX KUIKOCTEH OONBHBIM O HapymeHHOH ¢yHkuueil mouek? K xakum mocnen-
CTBMSIM JJ1s1 OOJIBHOT'O 3TO MOXET IpUBECTH?
6) IIpu BBeeHUU OOJBIINX KOJIMYECTB COJIEBBIX M30TOHUYECKUX PACTBOPOB MOTYT HAOIIOAATh-
Csl OTeKM KoHeuHocTel M jerkux. OObsicHUTe QU3NKO-XMMUYECKHI MeXaHU3M BO3HUKHOBEHHS
3THX OTEKOB.
B) Kakue HapyIieHus: BBOJIHO-COJIEBOrO OOMEHA MOTYT HAaCTyNaTh MpHU YIOTPEOICHUH MOPCKOM
BObI? (KoHIeHTpanus Na* B MOPCKOii Bojie B 2 pa3a BhIIIE, Y€M B KOHIICHTPHUPOBAHHON MOYE).

5. T'a30BbIe TraHTPEHbI BBI3BIBAIOTCS MUKPOOAMH, PAa3MHOXKAIOIIUXCS B OECKHCIOPOJHBIX
YCJIOBUSAX B INIyOHWHE paH U OMEPTBEBIIMX TKaHel. [Ipy jeueHnn ra3oBbIX TaHTPEH MPUMEHSIOT
MeTOJl Tunepdapuyeckoil okcureHanuu. MOTHBHpPYHTE BO3MOXXHOCTh IHMPUMEHEHHS METO0]a
I'BO, ocHOBBIBasiCh Ha 3HAHUU (PUZUKO-XUMHUECKUX OCHOB PACTBOPUMOCTH ra3oB B OHOJIOTHYE-
CKHX KHUIKOCTSIX.

6. [Ipu OGpIcTpOM TIOTBEME BOJIOJIA30B U3 TIIYOMHBI MOKET BO3HUKHYTh K€CCOHHAsi 00JIe3Hb,
MpeICTaBiIsIoNIast OONBIIYI0 OMACHOCTh AJs TKaHU. Vcmonb3ys 3HaHHE (PU3UKO-XMUMHUYECKUX
OCHOB PaCTBOPHMMOCTH Ta30B B OMOJIOTHYECKUX KHUAKOCTAX, OOBSICHUTE MEXaHNU3M BO3HUKHOBE-
HUsI KecCOHHOU OomnesHu. [louemy 3ameHa a30Ta renveM B JBIXATENBHBIX CMECSAX YCTpaHSET
OTIAaCHOCTh BO3HUKHOBEHHS KECCOHHOM 00s1e3Hn?

Kpurepun oneHku Tekyumero KOHTpoJs ycnesaemoctu (Kosioksuym):
«HeynoBneTBOpUTENLHOR:

3nanus: CTyJIeHT HE CIIOCOOEH CaMOCTOSATEIbHO BBIJENIUTH IJIaBHbBIE MOJIOKEHUS B U3y4aeMOM Ma-
Tepuane qucuuIuiiHe. He 3HaeT u He MOHMMAET 3HAYUTENIBHYIO WJIM OCHOBHYIO YacTh IPOTrpamMM-
HOTr'0 MaTepHala B Ipejiesiax OCTaBIEHHOT0 BOIIPOCa.

Ymenus: CTyleHT HE yMEET NIPUMEHATh HETOJIHbIE 3HAHUS K PELIEHUI0 KOHKPETHBIX BOIIPOCOB U
MPeJIOKEHHBIX CUTYallHOHHBIX 3aj1au.
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Hagbiku: CTyaeHT He BiajieeT NpakTUYECKMMH HaBbIKAMHU PELICHUS 3aa4 JAaHHOTO pa3iena.

«Y IOBJIETBOPUTEIBHOY

3uanus: CTyI€HT YCBOMJI OCHOBHOE COJIEp’KaHUE TUCIUIUIMHBI, HO UMEET MPOoOeIibl YCBOCHHS Ma-
Tepuana, He NPEMATCTBYIONINE JadbHEHIIeMy YCBOCHHIO Y4eOHOTO MaTepuana Mo JUCIUILIIMHE
«Xumus». IMeer He crucTeMaTUu3upoOBaHHbIE 3HAHUS 10 MPEABIAYIUM pa3aenaM. Martepuan uszna-
raet (h)parMeHTapHO, HETIOCIICIOBATEIHHO.

VYMenust: CTyIeHT HENoCIeI0BaTEeIbHO U HE CUCTEMAaTU3UPOBAHO YMEET UCIIOIb30BATh HEIIOJIHbBIE
3HAHWUS MaTepuasa, 3aTPyJHSETCS MPU MPUMEHEHUU 3HAHWA HEOOXOIUMBIX JJIsi PEIICHHsS 3a/1ad
JAHHOTO pa3zesia Mpu 00bICHEHNN KOHKPETHBIX OHATUN U 3aKOHOB.

Hagbiku: CTtyaeHT onmycKaeT OMMOKH U HETOYHOCTH TMIPU pacyeTax, UCIOIb30BaHUE TEPMHUHOJIO-
TUH.

«Xopomoy:

3uanus: CTyAEHT COCOOEH CaMOCTOSITENIbHO BBIJCNIUTh TJIaBHBIE TOJIOKEHUSI B U3y4aeMOM MaTe-
puaiie. [loka3piBaTh 3HaHUS AAHHOTO pasneia. JlaeT MmoJHbIA U IPaBUJIbHBIA OTBET HA MOCTABJICH-
HBIM BOIIPOC, HO JOIMYCKAeT He3HAYUTENbHbIC OMMMOKH U HETOYHOCTU MPHU BOCIPOU3BEICHUU Tep-
MUHOB ¥ (pOPMYJI, JOITYCKAaeT HETOYHOCTH B PEIICHUH 3a/1a4, HE UCKAKAIONINE UX CYITHOCTH.
YMeHus: YMeTh CaMOCTOSITENIBHO BBIJCINUTH IJIaBHBIE MOJIOKEHUSI B U3y4aeMOM MaTepualie, Mpu-
BOJUTH MPUMEPHI, MOATBEPHKAAIOIINE UX 3HAYUMOCTh B OMOJIOTUU U MEAMIIMHE, JelaTh BBHIBOJBI.
YMeer ucnonb30BaTh NOJYyYCHHbIE 3HAHUS HA MPAKTHUKE, BIaJeeT Hay4HOU TepMmuHoJoruen. Cry-
JEHT BJIQJIe€T MaTEepUaJIOM JAHHOIO pasjeia JUCHMUIUIMHBI, U3J1araeT €ro IocileqoBaTelIbHO, J0-
myckasi He3HAUUTEIbHbIe OIMOKM M HETOYHOCTH, HE 00JIaZaeT TOUYHBIMH HaBBIKAMU PaOOTHI CO
CIIPaBOYHOM JIUTEPATYPOU, TPABUILHO OPUEHTUPYETCS, HO padOTaeT MEJICHHO.

«OTIUYHO»:

3Hanus: CTyIEHT CaMOCTOSITEIHLHO BBIJICTISICT TJIABHBIC MOJIOKEHUS B M3y4aeMOM pa3elie U CIoco-
O€H KpaTKO 1 MPaBUIHHO OXapaKTePU30BaTh OCHOBHBIEC 3aKOHBI U SBIICHUSI.

VYMmenust: CTyIeHT yMEET COCTaBJIAThH MOJHBIN U MPABMWIHHBIM OTBET HA OCHOBE M3yYE€HHOTO MaTe-
puana, BbLACIATH INIABHOE, OATBEPKIAATh OTBET PA3IMYHBIMU PUMEPAMHU, CAMOCTOSATEIBHO U ap-
T'YMEHTUPOBAHHO JI€1aTh aHAINU3, 0000IIEHNS U BBIBOIBI.

HaBpiku: CTyaeHT MoKa3blBaeT MOJHOE BIIAJCHHE BCeM O0BEMOM MaTepHalia JaHHOTO pasjena,
BJIAJICET HABBIKAMU PELICHHUS 33]1a4.

IMPOBEPKA MTPAKTUYECKHNX HABBIKOB

Pazgen 2.2 BuonoauMepsl 1 X CTPYKTYPHbIe KOMIIOHEHTBI.

Koa xouTponupyemoii komnerenuuu (OITK-5( MI-1omk-5 )
113.13. a-aMUHOKHCJI0THI. BeJIKM ¥ menTuabl.

HpaKaneCKne 3adaHus.

1. HanumumTe nmpoeKIMOHHbIE POPMYIIbl U YKAKHUTE X MPUHAAIEKHOCTh K CTEPEOXUMUYECKUM
psaaam Jis:

a) amaHuHa; 0) ¢eHnIaTaHHa; B) BAJIMHA.

2. Hanuimmre ypaBHEHUS TUCCOLIMALIAN JIJIS JIEUIIMHA M aCTIaparuHOBOW KUCIIOTBHI.

3.ITokaxxute ¢ MOMOIIbIO YpaBHEHUI peakinii aM(poTepHbIe CBOMCTBA!

a) ajJaHuHA; 0) AMUHOYKCYCHOM KHUCIIOTBI; B) 2,6-THaMUHOTE€KCaHOBOM KHCIIOTHI.

4. Hanuiuute ypaBHEHHE B3aUMOJICHCTBHS allaHUHA C TUIPOKCUIOM MEJIH.

5. Hanumnre ypaBHeHHE dTepUPHUKAIIIH TTUIIMHA C METAHOJIOM.

6. Hanumure ypaBHEHUs OKUCIUTENBHOTO NE€3aAMUHUPOBAHMS Ul aJJaHWHA M acllaparMHOBOU

KHCJIOTHI.
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7. Hanuiuurte ypaBHEHUS B3aUMOICHCTBHS C @30TUCTOM KUCIOTOM IJISI:
a) TIMIMHA; 0) aJlaHWHA; B) acllapariHOBOM KUCIIOTHI.

8. [IpuBenuTe cXeMbl peakIui, TOKa3bIBAIOIIMX aM(pOTEpHBIC CBOMCTBA cepuHa. K kakoit rpyr-

e 0-aMUHOKHUCIOT (KHCIIBIX, OCHOBHBIX WJIM HEHTPaJbHBIX) OTHOCUTCS cepuH? OOOCHYMHTE OT-

BCT.

9. Hamumwure 118 BaJMHA CXEMbl CIEAYIOIIMX  PEaKIHil: a) o0Opa3oBaHuA

STHIIOBOTO 3(pupa; O) alMIMPOBAHUS YKCYCHBIM aHTUAPUIOM; B) C a30TUCTOM KHCIOTOM.
10. Hanumure ypaBHEHUS! TPAHCAMUHUPOBAHUS IS

a) acraparuiHOBOM U MUPOBUHOTPATHON KHUCIOT; 0) ajJaHMHA U TIMOKCAJIeBOW KUCIOTHI, B) JAJIS

YK u amanuHa.

11. Hanumure ypaBHEHUS AerUapaTaldu JJs:

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

12. HanuimuTe ypaBHEHHS CUHTE3a CIIEIYIOIINX NEeNTH IOB:

a) Ana-T'uc; 6) I'my-Luc-I'nun; B) Tpu-Ban-Cep-Ana; r) JIuz-Tpu-Jlei-Acm.
13. TlokaxkuTe CTpOoCHUE CIEAYIOIIUX MEeNTHUIOB:

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

14. HanumuTe ypaBHEHHE THAPOIU3A CIEIYIOMINUX HENTH IOB:

a) 'mu-T'uc, 6) Huc-Tup-Uneii; B) I'nc-JIuz-IIpo-Bau.

15.ITpuBeaute Ha3Banue tpurnentumaaAla-Ser-Tyr, ero cTpykTypHyo GOpMylIy U CXeMy peak-

uu menoyHoro ruapomsa. O6o3HaubTe N- 1 C-KOHIIBI U IENTUIHBIC CBSI3H.

16.ITokaxkxure 0Opa3oBaHUE CBSI3EH, CTAOMIM3UPYIOUINX (-CIIUPAIA OEIKOB C MOCIEA0BATEb-

HocThto ['nu-Jlei-@en-Luc-Cep-Ana.
17. 300pa3ute cTpoeHue o u f — CTpyKTyp Oelnka.

18. N300pa3ute B3aMMOAEHCTBHE NMPOCTPAHCTBEHHO COJIMKEHHBIX B MOJIeKyse Oenka pajuka-

JIOB IOUCTCHHA.

19. N306pa3ute B3auMojieiicTBUE MPOCTPAHCTBEHHOI'O COIMKEHHsI B MOJIEKYJle OelKa pajuKa-

JIOB JIM3MHA U aCHaparHHOBOﬁ KHUCJIOTHI.

20. [TokaxkuTe paspylieHne TPETUUHON CTPYKTYphI Oenka, CTaOMIN3UPOBAaHHON AUCYIbGUIHOM

CBA3bIO.

Kputepun onenkn Tekyuero KoHTpoJisi ycnesaemoctu (Ilpaxkrudeckue 3aganus)

«HGVI[OBJ'IeTBODI/ITCHBHO»I CTYACHT HEC BJIAJACCT MPAKTUYCCKNMHN HAaBbIKaAMU HAIMUCAHUSA XUMHUYCCKUX

dbopMyn u peakuuii. He 3HakoM ¢ HOMEHKIATYpOi aMUHOKHCIIOT, TPUPOION XUMUYECKON CBA3U
MOJIEKYJI OerKa.

«Y 10BJIETBOPUTEIBHOY: CTYACHT BIIaJIc€T OCHOBHBIMHM HABBIKAMU COCTABIIEHUS XUMUUECKUX
(bopMyJ1 aMUHOKHUCIIOT, CITIOCOOEH UIEHTU(GUIIUPOBATH UX MPOEKIIMOHHBIE (POPMYIIbI U MIPUHAITIEK-
HOCTB K CTEPEOXUMHUYECKUM psAJlaM, HO JOMYCKAeT OIMIMOKH U HETOYHOCTH B TEPMHUHOJIOTHH, B
cxeMax peakuuid. He cmocoGeH nate 000CHOBAHHBIN OTBET MPU XapaKTEPUCTUKE XMMHUECKUX
CBOMCTB JJaHHOTO KJIaCcCa COEAMHEHUM.

«XOpoLIoy: CTYJEHT BIAJCET TECOPETUIECKUMHU 3HAHUSAMU I10 JAHHOW TEMAaTHKE, HO JOIYCKAET HE
3HAYUTENIbHbIE OIIMOKH 1 HEJOYETHI MPU HAMCaHUU (OPMYJ U ypaBHEHUN XUMUYECKUX PEaKIuil.
He Brnaseer 1ocTaTOYHBIMU HaBbIKaMH PabOThI ¢ y4eOHUKOM, IPABUIBHO OPUEHTHPYETCS B TEOpe-
TUYECKOM MaTepHale, Ho paboTaeT MeAJIEHHO.

«OTIHYHOY: CTYACHT IIOKAa3bIBACT FHY6OKOG " IOJIHOC BJIAJICHUEC BCEM 00BeEMOM TEOPETUICCKOTO
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MaTepuaia, CiocoOeH MPUMEHUTh 3TH 3HAHUS K PEILIEHUIO OCTaBIEHHOW KOHKPETHON 3a1auu,
BJIaJIeeT XMMUYECKON TPAMOTHOCTBIO U HOMEHKJIATYpPOii, pa30upaeTcsi B OCOOCHHOCTSAX CTPOCHHUS
OENKOB U MOJIEKYJI, (.-aMUHOKHUCJIIOT.

JlabopaTopHas padora.

Pa3znesa 1.2 : DiieMeHTHI XUMUYECKO TEPMOANHAMUKH, TEPMOAUHAMUKH PACTBOPOB U XHU-
MH4Y€CKO! KHHETHKH .

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

JlaGoparopHasi padora Ne 2.

OnpenesieHne CTAHAAPTHOMN TEIVIOTHI PEAKIIUM HENTPAJIN3aluu
NaOH + HCI = NaCl + H20

Kanopumempuueckue usmepenus

B ocHoBe kanopumeTrpudeckux u3MepeHuii iexart 3akonsl ['ecca u Kupxrodda. Conepxa-
HUE KaJOPUMETPUU — H3MEpPEHHUE TEIIOBBIX A(PPEKTOB XUMUYECKUX peakuil u (QHU3UKo-
XUMHUYECKHUX MPOIECCOB, M3MEPEHHUE TEIUIOEMKOCTEH CHCTEM Pa3IMYHOIO COCTaBa, YCTAHOBIIE-
HUE 3aBUCUMOCTH TEIUIOBBIX 3((EKTOB OT MapaMeTPOB COCTOSHUSI.

|l TemmepaTypa KaIOPEMETPHUCCKOI CHCTEMBI BO BPEMSI OIIbITA
§ I U3MEHSETCA KaK 3a CUeT TEIUIOTHI IpoIlecca, TaKk W BCIel-
CTBHUE TEIUIOOOMEHA CO cpefoi (i CBEACHUS KOTOPOTO K

AR

MUHUMYMY CIYXHUT TEPMOHU30JIMpYIOMIas 000104yKka). Xapak-

I l Tep TEMJI000MEHa ONPEAENAIOT M0 U3MEHEHHUIO TEMIIEPATYpPhI

P
l
ST FRRN W)

B XOJ¢€ OIIbITA.

et
\

]

7
(
=

e

OCHOBHBIE COCTaBHBIE YaCTH YCTAHOBKHU:

1. Kanopumerpuyeckuil cocy]l ¢ peakIIMOHHONW CMECBIO.
2. Tepmomerp.

3.Memanxa.

4. Tepmouzonupyromias 000JI0uKa.

5. BopoHka /i 3anMBaHus pEaKIIMOHHON CMECH.
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Buinonnenue pabomol: MepHbIM TUIUHIAPOM OTMEpHUTH 110 50 M1 2 M pactBopoB NaOH u
HCI, nepenuth BO B3BEIICHHBIH KaJTOPUMETPUYECCKUN CTaKaH, NPEABAPUTEIHLHO HU3MEPHB HX
temneparypy. ConepKuMoe CTakaHa MepeMelaTh ¥ OTMETHTh CaMyI0 BBICOKYIO TEMIIEPaTypy
MOCJIe CIIMBAHUS PACTBOPOB.

|.{annbre: © % = 100 — et 1 g
mi(cTakaHa) = ...r v
C(HCI)=C(NaOH)= 2 mounb/n
V(HCI)=V(NaOH)=50 mu =0,05 x IV. Buigo
p (p-pa HCI) = 1,035 r/mn

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

Ci(rermmoem-ctb crekina)=0,753 Jlx/rrpan

Ca(TermoemkocThb p-pa)=4,184 Jx/r ' Tpan

AH(tabmn.) = — 56k JIx/M0JIb

Il. Onpenenurs:

t (p-pa NaOH)=...°C

t (p-pa HCI)=...°C

t> (moce ueiitp.) =...°C

I11.Pacuersr:

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

2.At=t—t1=...

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

4. C¢(termmoemMkocTh cuctembl) = M1C1+ m2Co
= ... Ix/r rpan

5.0 = 1?;0 = -kJlx

6. v(Bp-pe)=2 (C'V)=... momb

7. AH° (paccw.) =— £ = ... xJ[/Monb

8. Bammcath TCPMOXUMHNYCCKOC YPABHCHUC

9. Paccuurtath norpemHocts ¢ %.
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KpuTepun oueHKH TeKylero KOHTpoJs ycneBaemoctu (Jlaboparopuas padora):

PaboTa cunTaercs «3a4TEeHHO,eCITU CTYJICHT MPaBUIILHO U aKKYPaTHO MPOBEJ MPEI0KEHHbIE
W3MEPEHHS, BHECS B COOTBETCTBYIOIIHE rpadbl IKCIIEPUMEHTAIbHBIC TaHHBIE U JTAHHBIC TTOJTYYCHHBIC
MyTeM MaTeMaTHYECKUX pacueToB. [1o pe3yiabTaTaM MoJyd4eHHBIX BBIYMCICHHH MPABUJIBHO 3alUCaHO
TEPMOXHUMHYECKOE YPaBHEHHUE ,0lPEICTICHBI 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 0opMIIEHUH pabOThI, B
3aMOTHCHUH TaOIUI] JOMYIICHBI HAPYIICHHS B UHUIIAX U3MEpeHHs 1 0003HaueHUsX. Clienanbl
BBIBOJIBI TPOTHBOpeUaIiue 3akony ['ecca. CTyeHT He BiaIeeT TEPMUHOJIOTHEN U HE CIIOCOOCH H3J10-
KHUTh CyTh POOIEMBI.

6.2. HpOMG?KyTO‘lHaﬂ aTTrecTanmsd 1o uToraM OCBOCHHUA TUCHHUIIJIMHBI

6.2.1. ®opma npoMe:kyTO4UHOI aTTecTauuu — 3a4et. Cemectp Il.

6.2.2. IIpouenypa npoBeaeHus IPOMEKYTOYHOM ATTECTALUM.

ColecenoBaHue 110 OMIIETAM.

6.2.3. [IpuMepbI BONIPOCOB 1JIs1 MOATOTOBKH K 3a4eTy
Tepmoaunamuka

1. TepmoarHaMu4ecKre CUCTEMBI (M30IMPOBAHHBIE, 3aKPBITHIE, OTKPHIThIE, TOMOT'€HHBIE U T€TEPOTCHHBIE).
2. [TapameTpsl U PYHKIUU COCTOSTHUS CUCTEMBI. TepMOAMHAMUYECKHE MPOLIECCHI.
3. BHyTpeHHss sHeprus (onpeaeaeHue, COCTaBISIONINEe, Pa3MEPHOCTD). DHTAJBIIHNA.
4. IlepBoe Hayaso (3aKoH) TepMoAMHaMUKU. DopMynupoBKkU. MaTeMaTHuecKoe BblpaxkeHue. TemnoooMeH
U paboTa, Kak (opMBbl Nepeayu SHEPruH.
5. Tepmoxumusi. 3akoH ['ecca u cnencTBus u3 Hero. CTaHAAapTHBIE TEMIOTHI 00Pa30BaHUSA M CTOPAHUSL.
6. Tepmoxumuueckue ypaBHeHUs peakuuid. TernoBoi H3pPekT XUMUUECKON peakluu. DK30- U 3HJ0TEPMU-
YECKUE PEAKLIUH.

7. O6patuMmsble 1 HeoOpaTuMBbIe npolecch (peakiun). Kpurepun caMonpon3BoIbHOTO MPOTEKAHUS
IIPOLIECCOB

8. Bropoe Havano TepMouHaMHUKH. PazmiuHble GOPMYIHPOBKH €ro U MaTEMAaTHYECKOE BhIpaXKEHHUE.

9. OHTponus. AOCOTIOTHOE 3HAUEHHE SHTPONUU. PacdyeT SHTPONUM 11 XMMUYECKOH peaKIiu.

10. Dueprus 'n60ca. TepmoauHaAMUYECKHE YCIOBUS PAaBHOBECHS. DK30- M 9H/10- IPTOHUYECKHE TPOLIECCHI
B OpPraHHU3Max.

11. Tperbe Hayasno (3aKOH) TEPMOJUHAMUKU. DHTATBIUUHBIA U SHTPONHUUHBIN (paKkTOpBI.

3agaun
1. Ha ocHOBaHuM 3akoHa ['ecca paccunTaiiTe SJHEPreTUUECKUE 3aTPaThl CTYJEHTA 3@ CYTKH, €CJIU B CYTKH
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. BblYMCANTL KONMYECTBO TEMIOTbI, KOTOPOE BbIAENTCA NPU OKUCIEHUN THOKO3bI NO peakumn CeH1206(T) +60: (r) =
6CO4(r) +6 H,O(xK) npwu cTaHAAPTHbLIX YCAOBMAX, €C/IM TENNOTbI 06Pa30BaHUA BELLECTB YYaCTBYIOLWMX B PeaKUUM PaBHbI:
-286 kx/monb (H20) ; -393 k/monb (CO3); -1273 k/monb (CeH1206).

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

Kunernka n karajau3. XumMmuueckoe paBHOBecHe

1. Peakuuu npocThie, CIIOKHBIE, TOMOTEHHBIE U reTeporeHHbie. CKOpOCTh TOMOT€HHBIX XUMHUYECKUX
peaKImii ¥ METOJIbI €€ M3MEPEHHS.

2. 3akoH neictByromux mMacc ['ynpabepra u Baare mist ckopoctu peakunu. KoHcTanTa cCKOpocTH XUMHYe-
CKOM peakuuu, e€ GU3nIecKuil CMBICI. MOJIEKYISIPHOCTD U TIOPSIIOK PEaKIUH.

3. 3aBUCUMOCTbh CKOPOCTH PEAKIUH OT:

a) KOHIIEHTpalKK (3aKoH AecTByromux Mace ['ynpnoepra u Baare);

0) Temmiepatypsl (3akon Bant-I'odda); B) JIaBJICHUS U KaTaJln3aTopa.

4. Dueprus aktuBanuu. Karanus. BiusHue kaTanu3aTopa Ha BETUYMHY YHEPTUU aKTHBAIUU. Buibr
KaTajan3a (TOMOT'€HHbIN U FeTepOTreHHbIH )

5. IlonsiTie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKIIHSIX.

6. Ilonarrue 0 XUMHYECKOM PaBHOBCCHH. KoHcTaHnTa XMMHYECKOTO PAaBHOBCCHA U CIIOCOOBI €€ BLIPAKCHUA.

7. OaHbl obpaTMble peakuuu:
1) 2NO(r) +0y(¢<>2 NO2(r) — 66 KK 2) 2502(;) + Oz(¢>2503() — AH

3) CO(r) + Clyn«>COClyy + AH 4) 2CO(H«>COy( + Cr) + AH
5) 2S03(r¢<> 2501y + Oy(r) — AH 6) Han + |2 (> 2HI() — AH
7) Naiy + Ozn¢> 2NO(y — AH 8) 3Hy(n+ No¢> 2NH3() + AH

J1st KaxKI0i peakuM HAMMUIINTE BBIPAKEHUE ISl CKOPOCTH MPSIMON U 00OpaTHOM peakluu U KOHCTAHTY
paBHOBecHs. Kyna cmecTuTcst paBHOBeCHe JaHHOM peakiMy, €CI: a) YBEJIMYUTh WK YMEHBIINTh
KOHILEHTPALIMIO NCXOHBIX BEIIECTB WM KOHEYHBIX MPOJIYKTOB; 0) YBETUYUTH UJIM YMEHBIIUTDH JJaBICHHUE;
B) YBEJIMYHTD WM YMEHBIIUThH TEMIEPATypy?

KonnuraruBHble CBOKMCTBA PACTBOPOB
1. KonnuratuBHble CBOWCTBA PaCTBOPOB (IIEPEUUCIIUTD U 1aTh XapaKTEPUCTUKY KaXJA0MY U3 HUX).

2. 3akoH Payns u cnenctBus n3 Hero. D0yIMOCKOMMYecKass 1 KpUOCKOMUYECKast KOHCTaHThI. MeToIbl
70yIMOCKONTUU U KPUOCKOIIHH.

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

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

6. ['umo-, runep-, I30TOHUYECKNE PacTBOPHI. SIBICHNE MIa3MOJIN3a, TEMOJIH3a U H300CMHH.

3agauu
1. B 300 r Bogs! pactBopmin 0,5 Mosst MoueBHHBI. HailTh MOHMKEHHE TaBICHUS HACBHIIIIEHHOTO Mapa BOJIbI
Haz pactBopoM 1pu 100°C (po=101,3 kIIa).
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2. B 180 r Boasl pactBopui 6 T moueBuHBI ¢ Mi(CO(NH2)2) = 60r/moms. Haiitu naBneHue 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 Boap!l pacTBopuiin 1 Mok Ti0K03b1. KakoBo ocMoTnueckoe nasienue pactBopa rpu 0°C? R=8,31
klla 1/momp-K.

KuciorHo-ocHoBHOe paBHOBecue. ['mapoJius coseit

1. IIporonuTuueckas Teopus KUCIOT U OCHOBaHMM. Cujla KUCIOT U OCHOBAHU.

3akoH pa3BeneHus: OcTBajba.

3. ABrompoToym3 Bozbl. KoHCTaHTa aBTOMpOTOM3a BOIBI (MOHHOE MPOU3BECHHUE BOIBI).

4. BomopomHblii MoKa3aTellb, Kak KOJIMYeCTBEHHAs Mepa aKTUBHOM KUCJIOTHOCTH M IIEJIOYHOCTH.
5. Tunbl IPOTOJIIMTUYECKUX PEAKLIN ( MOHU3ALIMS, HEUTpaTU3alvs U THAPOIIH3).

6. danpi comu:  2) HaTpusi KapOOHAT; 3) Harpus cymeu;  5)oxenesa (11) xmopu;
6) xene3a (Il) uurpar; 7)memu () vurpar;  8) auerar Harpus; 10) aMmMOHMS XJIOPUT;
Js1 KaxKI0ro CJIyyasi HANMMIINTE: a) (hopMyITy COITH; 0) yKaKUTE €€ TUIT;,  B) 3aIMIINATE €€

TUZIPOJIH3; T) KOHCTaHTY THUIPONIM3a; JT) 3amuimTe (hopMyity it pacdera pH pacTBopa JaHHOM COIH.

by¢epHsbie cucremsl

1. Mexanm3m Oydepnoro neiictus. @akropsl, onpenenstone pH 0ydepHoii cuctemsl.
2. BydepHas eMKoCTb, (haKTOpHI, OIpEeIAoLIie e€ 3HaUCHHE.
3. lanb1 Oy(epHbIe CUCTEMBI: alleTaTHBIN, aAMMHUAYHBIH, IeMOIVIOOMHOBBIH, OKCUIe€MOITIO0MHO-

BbI, ocdaTHblil, BOAOPOIOKApOOHATHBINM, AMUHOKHUCIIOTHBIE, OEKOBBIE. [l KayKI0ro U3 HUX 3alicarh:
a) COCTaB, 0) mexaHu3M OydepHOro AeicTBusL, B) hopMyity [ust onpeneneHns pH, 30Hb1 OyhepHoro
JEUCTBUSL M €MKOCTH K100 Oydepa 1Mo KUCIOTE U IIETI0UH.

3anaun

1. Paccunraiite 3Hauenue pH ammuaunoro 6ydepa, 1 1 koroporo copepxut 0,2 MOt aMMOHHUS OKCHJA U

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

2. Boruaucnute Bennuuny pH ammuaunoro 6ygepa, coctasnensoro u3 200 mu 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 Bogoposaa.pH kpoBu uzmenunocs ¢ 7,36

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

4. K 20 mn xpoBu nod6asuiu 1,5 ma 0,02 M pactBopa HaTpus ruapokcuna. [Ipu stom pH kpoBu n3menu-

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

Buorennbie yiemenThl. KoMmiekcHbIe coeIMHEeHUS

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

1) Kz[MNnCl4]; 2) K2[Mn(CN)s];  4) Ka[Fe(CN)g]; 5) Ks[Fe(CN)g];
6)K2[CO(CN)a]; 7) [Co(NHs)s]Cl;  8) [Cu(NHs)a]SOs  9) Naz[Zn(OH)a];
I[JBI KaXX10ro u3 Hux A1aThb. a) Ha3BaHUC

6) 3aMncaTbh YPaBHCHUC AUCCOLNMAINU JAHHOTI'O KOMIIJICKCHOI'O COCANHCHUS, KaK CUJIbHOT'O 3JICKTPOJIMTA U
YKa3aTb BHCIIHIOIO U BHYTPCHHIOIO KOOPAWMHAIITUOHHBIC cq)epm.

B) 3aMrcaTh YPaBHCHUC AMCCONMAINU KOMITIJIICKCHOI'O MOHA, KaK caaboro OJICKTPOJIUTA, YKa3aTb KOMIIJICK-
C006pa30BaTCJII>, JIMra"HAbl, KOOPAWHAIIMOHHOC YUCIIO KOMHJIQKCOO6pa30BaTeJIH
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T') yKa3aTh, KaKyl0 KOH(UTYpaIUI0 MMEET TaHHBIH KOMIIEKCOOOpa30BaTeNlb U KaKOW THOpUIN3ainei
aTOMHBIX OpOHTaNell oHa 00yCIIOBIEHHA

1) yKa3aTh TUI U XapaKTep CBSA3H KOMILJICKCOOOpa30BaTes U JIUTAH

}K) 3arucaTtb IJis1 JaHHOI'0 KOMIIIEKCHOI'O MOHA KOHCTAHTY HECTONKOCTH

FeTeporeHHLIe nmpoueccol U paBHOBECUA

1. oMOreHHBIC ¥ TETEPOTCHHBIC CUCTEMBL. Y CIIOBHS 00pa30BaHuUs U PACTBOPEHHSI OCAIKOB.

2. 'eTeporeHHble paBHOBECHS B JKUBBIX OpraHu3Max ((popMupoBaHHe HEOPraHMUECKOTO BEIIECTBA KOCTHOU
1 3yOHOM TKaHH).

3. Harimre ypaBrenwe peakipi meskay: 1) CaCly u NasPOs2)NICl, 1 NaOH

5) CaClou NaxCO3  6) CoCl, u NaOH 7) FeCls u NaOH 8) A1C13u NaOH

JUi1s KaXKII0TO CITydast 3aliIInTe:  a) TETEPOreHHOE PaBHOBECHE; 0) BHIPAYKECHHUE JISI KOHCTAHTBI PACTBOPUMOCTH
JITs1, BBINJIAIOILIETO B OCAJIOK COSIMHEHUS; B) hopMyity [uist pacueta Ks ocazika v pacTBOpUMOCTH (S).

HOBerHOCTHI)Ie SABJICHHUA

1. TloBepXHOCTHBIE SIBIICHUS U UX 3HAYEHUE B OMOJIOTHU M MEHIINHE.

2. IloBepxHOCTHAas PHEPIUsl U MOBEPXHOCTHOE HaTshkeHUe. [loBepxHocTHO-akTHBHBIE (IIAB), -
nHaktuBHble ([IMB) u -neaktusHblie (IIHB) BemecTsa.

3.CopOunoHHBIC SBICHHUS: aICOPOITHS, a0COPOIIHSI, TECOPOIIHS, XeMOCOPOIIHS, KaMJLIIPHAST KOHICHCAIIHSL.
4. Tlonsitme 06 ancopOeHTe, aIcOpOTURE U aJICOPOIIMOHHOM PAaBHOBECHH.

5. MonexynsipHas ¥ IOJIMMOJIEKYJISIPHAS aICOPOLIHSL.

6. AncopOnusi Ha TpaHUIlE pa3jielia TBEPA0e TeI0—Ta3 U TBEP0€ TeIO—KUIKOCTh (PacTBOp).

7. AncopOuus CUIIbHBIX JIEKTPOJIUTOB — N30MpaTesibHasi 1 HOHOOOMEHHas!.

I_II/ICI[epCHbIe cucrembl. KossionaHbie PaCcTBOPLI

1. lucniepcHbIe CUCTEMBI UX KJacCU(pUKAITHSI.

2. [Ipupoaa KOJUTOMIHOTO COCTOSIHHSI. POJIb AJIEKTPOIMTOB CTA0MIIH3aTOPOB.

3. KoHieHCcallMOHHbIE ¥ TUCTIEPCHBIE METOIbI TIOTYUEHUSI 30JICH.

4. VineT XuMH4YecKasi peaxiusi 00pa3oBaHMs THIIPO30JISL:

1) cepebpa xJ1opuzia Mo peakiiy MKy cepedpa HUTPaToOM U M30BITKOM HaTPHsI XJIOpHU/ia

2) cepebpa xJ1opur/Ia 1o PEaKIMKU MEXTY HaTPHSI XJIOPHIOM U U30BITKOM cepedpa HUTpara

3) cepeOpa noaM/Ia 10 PeaKIMK MKy cepedpa HUTPATOM U M30BITKOM HATpPHsI MO/

4) cepebpa noma Mo PEaKIM| MEXKTy HATpHs HOMIOM M M30BITKOM cepeOpa HUTpaTa

5) Gapwust cysb(dhara 1o peaKie MeXTy Oapusi XJIOPHIOM H H30BITKOM HaTpus CyJb(ara

6) Gapust cysb(hara 1o peaKiK MKy HaTpHsl CyJIb(aToM 1 U30BITKOM Oapyst XJI0pHIa

7) bocdara KabIys TI0 PeaKIi MKy Kb XJIOPUIOM 1 M30BITKOM Hatpust pochara

8) dochara kambiwst O peakiwy MeKTy HaTpust (pochaTtom 1 M30BITKOM KaJIbIHs XJIOpHU/Ia

Ju1st kaxkaoro ciyyas:

1) coctaBbTe XUM. (hOPMYITY MHUILIEILIbI, YKOKHUTE €€ XMMHYECKUI COCTaB

2) yKaXuTe, I7Ie B MULIEIUIaX BO3HUKAIOT a7ICOPOLIMOHHBIN 1 3JIEKTPOKUHETHYECKUM TOTEHIIHAITBL.
5. Kunetnyeckasi 1 arperaTuBHasi yCTOWYMBOCTh KOJUIOMAHBIX cUCTEM. DaKTOPHI, ONPEeIIIIOIINe

YCTOMYUBOCTh KOJUIOMJIHOW CUCTEMBI.
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6. Koarynsmus. Mennennas u Osictpas koaryisnus. Koarynsius 3051€# 3JeKTpOJIMTaMu U CMECSIMU
ANEKTPOJIUTOB.
7. Ilopor koarynsuuu, ero onpeaeneHue. Koarynupyromas ciocooHocts. Komnnounas 3amura.

HomdpyHKIUOHANIBHBIE COEIMHEHUA

1. MHOroaTOMHBIC CIIUPTHI, UX CBOMCTBA. [loka3aTh B3aMMOACWCTBUE STUIICHTIIMKOIS W TIUIICPUHA C: a)
a30THOM Kucaotor, ruapokcuaom meau (Il), ykcycHoM KUCI0TOH.

2. MHoroaToMHbIe (eHOIBI (TUPOKATEXHH, PE3OPLUH, XMHOH), UX OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC U
KHCJIOTHBIE CBOMCTBA.

3. MHOTOOCHOBHBIE KapOOHOBBIC KUCIIOTHI (IaBesieBasi, sHTapHas). Mix cBoiicTBa (00pa3oBaHUE KUCIBIX U
CPEIHHUX COJICH, CJIOXKHBIX I(PUPOB, OKUCIUTEIHLHO- BOCCTAHOBUTEIBHBIC CBOMCTBA).
I'erepopyHKuMOHAJBHBbIC COCAUHCHUS

4. OKCHKUCIOTBI, UX KJIacCH(pHUKaIs, criennpuuecKrue peakiiuu, ONTHYECKas U30MEPHUS.

5. BzaumogpeiictBue monoyHoi kucnotel ¢ NaOH, aTanonoMm, okucienue, crienuduyeckas peakis,
ONITUYECKUE U30MEPHI.

6. Bzaumogpeiictue si6104yHoii kucnotsl ¢ NaOH, aTaHo10M, OKHCIIEHHE H BHYTPUMOJIEKYIISIPHYIO
neruaparanuio. OnTuyeckre u30Mephl sI0JI0YHOM KUCIOTHI.

7. OKCOKUCTOTHI (TMPOBUHOTPAIHAS, AllETOYKCYCHAsI, IIaBEJIEBOYKCYCHAs U a-KeTorinyrapoBas). Keto-
€HOJIbHASITAYTOMEHHUS.

8. Iloka3aTh KE€TO-€HOJIbHYIO TAYTOMEPHIO, COJIC00pa30BaHKe U B3aUMOJCHCTBIE ¢ OpOMHON BOJON Ha
puMepe TUPOBUHOTPATHON KUCIIOTHI.

9. Ha npuMepe aMUHOKHUCIIOTHI ajJaHMHA [T0Ka3aTh: aM(OTEPHOCTb, IeKapOOKCUINPOBAHUE, OKUCITUTEIb-
HOE JIe3aMUHHUPOBAHNE U TPAaHCAMUHUPOBAHUE, KaK CBOMCTBA 0-aMUHO-KHCIIOT Ba)KHBIE 111 0OMeHa
BEILIECTB B OPTaHU3ME.

OwmbLisieMble JTUMHABI

10. JIunuasl, xxupsl, kaaccuukanus. KapOOHOBbIE KUCIOTHI BBICILIETr0 )XHUPHOTO psana. [IpuBectu npume-
PBL.

11. KucnoTHsli 1 1men04HoM (OMbUIEHHE) THAPOIN3 kUpoB. [IpuBecT nmpumepsl.

12. ®ocdonunuas! (kedanrHbl U JSHUTHHBI), CHHTE3 U TUJIPOIU3 (KUCIOTHBIN U LIEIOYHON ).
0-aMHMHOKHCJIOTHI. beikyn u nentuabl

13. a-amuHOKUCIOTHL. Kiaccudukaius no cTpoeHIo pajnkaia U J0NOJIHUTEIbHBIM ()YHKIIMOHAIBHBIM
rpymnmnam (IpUBECTH NMPUMEPHI).

14. KucnoTHO-OCHOBHBIE CBOIMCTBA 0-aMHUHOKHUCIIOT, UX aM(pOTEPHOCTD MOKa3aTh Ha KOHKPETHBIX
pUMeEpax).

15. O6pazoBanue nentuoB. KauecTBeHHBIE peakIiuy Ha OENKH.

16. CtpykTypsl Oenka (mepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAs ), CTAOMIM3UPYIOLIUE UX
(bakTophl.

YrieBoabl

17. Baxkneiiime MOHOCaXapH/bl: ajlbJJOTIEHTO3bI, AJIbJIOT€KCO3bI, KETO3bI (IIPUBECTH MPUMEPHI).
18. Iukno-nenHas (0KCO-OKCH) TayTOMEpHS YIJIEBOAOB Ha IPUMEPE IITFOKO3bI U (PPYKTO3BI.
19. Iucaxapun MalibTO3a, €€ CTpOCHUE, IUKIIO-IIENHas TayroMepus. BoccTanaBiauBaroye cBOMCTBA.

20. lucaxapun n1akTo3a, €€ CTpoeHue, IUKJIO-1IEeNHas TayToMepusi. BoccranaBiauBaroye CBOMCTBA.
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21. Iucaxapun caxaposa, €€ cTpoeHue, ru/ipoyn3. [I[puurnHa OTCyTCTBUSI BOCCTAHABIMBAIOIIUX CBOMCTB Y
camoi caxapo3bl U HAIUYME UX Y TPOJAYKTOB T'HIPOIIU3A.

22. CtpoeHue KpaxMmaia, MoKa3aTh CXeMaTHYEeCKU. YKa3aTh THUIIbI CBS3EeH MEX]ly OCTaTKaMU MOHOCaXapH-
JIOB B aMUJIO3€ U aMUJIONIEKTHUHE. | JTMKOreH.

[eTepounkiinyeckne coeIMHEeHUs

23.D5eKTpOHHOE CTPOSHHE MUPUIMHOBOTO U MUPPOJIEHOTO aTOMOB a30Ta U y4aCTUE UX JICKTPOHOB B T,T-
U P,T-CONPSIKEHHBIX CUCTEMAaX apOMaTU4YECKUX I'€TEPOLIMKIIOB.

24.OcHOBHBIE, KUCIOTHBIE U aM(OTEPHBIE CBOWCTBA, 00YCIOBICHHBIC TUPUANHOBBIM, TUPPOIHHBIM HUITH
OJIHOBPEMEHHBIM IIPUCYTCTBHEM 3THX aTOMOB a30Ta B COCTABE I€TEPOLIMKIIOB.

25.HyxkneoduibHbie CBOWCTBA MUPHUIMHA B PEAKIUAX 00pa30BaHUs AJIKUIMMPUINHUEBBIX HOHOB.
26JlakTUM-JIaKTaMHYIO TayTOMEPUIO MIPEICTABUTENEH TMAPOKCUIIPOM3BOIHBIX IMPUMUANHA U TypUHA:
ypanwia, TAMHAHA, IUTO3WHA U I'yaHHUHA.

27.Peakunu 1e3aMUHUPOBAHUS a/ICHUHA U TYaHUHA.
Hyxk/1enHOBBIE KHCJIOThI

28. HykienHoBbIE KHCIOTHI, KJIaccu(UKanus, cocTaB, yHKINH.

29. IlupuMHUIMHOBBIE A30TUCTHIE OCHOBAHUS, X JIAKTaM-JIJAKTUMHAsi TaAyTOMEPUSL.

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

31. O6pa3oBaHue HYKJICO3HUIOB U HYKJICOTHIOB (IIPUBECTH IIPHUMEPHI).

32. Crpoenue yuyactka JJHK u PHK. Tunsl cBsizeil B HyKJIGMHOBBIX KHUCIOTAX.
6.2.4. [IpuMepbl 3a4eTHBLIX OUJIETOB

®I'OY BO AI'MY Munsapasa Poccun
Kadenpa o61ueii 1 6Mo10ruyeckoii XuMmmuu
CneunaiabHocthb 33.05.01 — «JleuedHOe 1€710»
Xumus

BuiaerNe29.

1.OxcuremornoouHoBas OydepHast cucrema. [IpuBectu cocraB, MexaHusM OydepHOro IeHUcTBHs, (OpMYIIBI
11 onpezeneHust pH, 30Hb1 6ydepHOro efcTBIs U eMKOCTH Oydepa 1o KUCIIOTE U ILIETOYH.

2. Tano xommiekcHoe coeaunerneKo[Zn(CN)4]

a) Ha3BaTh €ro;

0) 3amucaTh ypaBHEHHE IHUCCOIMAIMH JAHHOTO KOMILJIEKCHOTO COEIUWHEHUS, KaK CHIBHOTO DJIEK-
TPOJUTA, YKa3aTh BHEIIHIOK ¥ BHYTPEHHIOIO KOOPIUHAIIMOHHBIE cephbl M KaK cIaboro 3IeKTPOIIn-
Ta, yKa3aTh KOMIUIEKCOOOpa30oBaTellb, CTPOSHUE aTOMa U MOHA KOMITJIEKCOOOpa30BaTesl, JTUTAHIBI,
KOOPJMHAIIMOHHOE YHCIIO KOMILJIEKCOO0pa30BaTers;

) 3anucaTh JIJs1 JaHHOTO KOMILJIEKCHOTO MOHA KOHCTaHTY HECTOMKOCTH, KOHCTAHTY YCTOMYHMBOCTH
Y TIOKa3aTh MAaTEMaTUYECKYIO CBA3b MEXIY HUMHU

3. Hanummre ypaBHEHUS peakIMy U Ha30BUTE MPOAYKThI CHHTE3a XKHUPa, COJEPKAILIETO alliibl CTe-
ApUHOBOM, OJIEMHOBOM U JIMHOJIEBOU KHUCIJIOT U €r0 MIEIOYHOr0 THIPOIU3a

4. T'omononucaxapuabl. M300pa3ute OMO3HBIN (hparMeHT MoJMcaxapuIHOHN IIENMH Kpaxmaa.
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YTBepKeH Ha 3acejaHuU Kadeaphl, MPOTOKOJ OT «_ » r. Ne

3aBenyronuii kKageapoi , 1.M.H., mpod. 3. P. Haruen
CocraBuTens: K.X.H.,JOIl. J1.I1.babGaeBa

« » 2.

®I'bOY BO AI'MY Munszapasa Poccun
Kadenpa o06meii u 0M0J10rn4ecKol XuMum

CnenunanabHocthb 33.05.01 — «JIeuedoHoe ne1o»
Xumus

BbuaerNe7

1. BuoreHHsIe 31eMEHTBI, MX KiaccuduKarms, 3HadeHre B opranusme. Coemunerus d — snementos (IMn,

Fe, Co, Cu, Zn, Mo) B opranusme.

2. net xumudecKas peakiys 00pa3oBaHKs THIPO30JIs1 cepedpa XIJI0pH/Ia 1o PEaKIMi MEKITy HATPHUSI XJIOPH-
JIOM ¥ M30BITKOM cepeOpa HUTpara

a) COCTaBbTE XKMM. (DOPMYITy MHIICIUIBL, YKOKHUTE €€ XUMUYCCKUN COCTaB;

0) yKaKHTe, TJIe B MUIEIUIAX BOSHUKAOT 3/ICOPOLIMOHHBII M AJICKTPOKMHETUYESCKHU TOTCHIMABL.

3. Hamumwure ypaBHeHHe peakuuu BoccTaHoBieHus: a) LIIYK, ©) nmupoBHHOrpagHOW KUCIIOTHI.
HazoBuTe npoTyKTHI.

4. Kakne MoHOcaxapuapl 00pa3yroT MainbTo3y? [lokaxure ee CTpOeHHE, YKKUTE CBSI3b MEXIY

OCTaTKaMM MOHOCAaXapruaoB.

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

6.2.5. Onucanue nokasareJei u KPUTEPHUEB OLICHUBAHUA KOMIICTCHIIMA, y1ca3a1m0171 B pa3-
aeJjae 2, Ha pasjMIHbIX ITamax €€ (l)OpMHpOBaHI/Iﬂ, ONnucCaHMe HIKaJ OHCHUBAaHUA

B CUCTEMY OLICHUBAHUA BXOOUT 3a4CT

Kpurepun IlxaJjia oueHNBAHUSA

OICHUBAHUA «HE€ 3a4YTCHO» | «3aYTCHO»

KO}I KOMIICETCHIIMU U HAUMCHOBAHUE MHAUKATOPA TOCTHKCHUS KOMIICTCHINHA
N /I-lonk-5 CrocoGeH onieHnBaTh MOP(o-PyHKIIMOHATBHBIE POLIECCH TPU (PU3UOTIOTHIECKUX CO-
CTOSIHUSIX.

33




3HATh CTy,IICHT HE CIIOCOOEH caMOCTOs- CTyZ[eHT CaMOCTOSATCIIBHO BBIACIISICT I''TAaBHBIC I10JIO-
TCJIBbHO BBIACIATH I'NTABHBIC I10J10- JKCHHA B U3YYCHHOM MaTCpUajIC U crocobeH JaTb
JKCHUS B U3YUCHHOM MaTepuajic KpaTKYI0 XapaKTCPUCTUKY OCHOBHBIM UACAM IIpOpa-
OUCIINIIIINHEL. 0O0TaHHOTO MaTepHalia JUCITUILTAHEL.
He 3Haet (pU3HKO-XUMHUYECKHE [TokaspiBaeT MOHUMaHHE (PUIUKO-XUMHUYECKUX
ACMEKThl BAKHEHIINX OMOXUMHU- | OCHOB IIOBEPXHOCTHBIX SIBJICHUM, AUCTIEPCHBIX
YECKUX IIPOLIECCOB U PA3IUYHBIX | CUCTEM, BBICOKOMOJIEKYIISIPHBIX COCIMHEHUM, UX
BUJIOB TOMEOCTa3a B OpraHu3Me: | CyLIIHOCTH, pOJId B 0OMEHE BellecTB, 0a3MCHBIX
TEOPETUYECKHE OCHOBBI OHO- IIPUHIUIIOB UX UCIIOJIb30BAHNS B MEAUIIMHE
SHEPreTHKH, PaKTOPHI, BIUSIIO-
1Y€ HA CMEILICHUE PABHOBECHS
OMOXMMHUYECKHUX MPOIIECCOB.

yMeTh CryneHT He yMeeT IIPOrHO3UPO- Cryznenr ymeer OOBSACHSATh IPUYUHBI U TIOCTIC]I-
BaTh HANPABIICHUE, [TOJIHOTY U CTBUSI N3MEHEHU HANPABIICHUS, TIOJHOTHI U pe-
Pe3yabTaThl XUMHUYECKUX U (pU- | 3yIIbTaTOB XUMHYECKHUX M (PU3UKO-XUMUIECKUX
3UKO-XUMHYECKHUX MPOLIECCOB, MIPOLIECCOB, MPOTEKAOIINUX B OPraHU3ME YeJI0OBe-
ONMPASICh HA TEOPETUYECKUE Ka; IPOM3BOIUTH (PU3MKO-XUMHUYECKUE H3MEpe-
MOJIOKEHUS XUMUU, PE3YJIbTATHl | HUS, XapaKTEPU3YIOIINE T€ UM UHbIE CBOMCTBA
BBIYMCIICHUI 1 HAOJIOICHUIA pacTBOpPOB, CMECEN U JIEKAPCTBEHHBIX Ipenapa-

TOB; KJIaCCU(PUIMPOBATH XUMUYECKHE COCTUHE-
HUSL.
BJIA/IETh Cryzent He BaageeT TePMUHOJIO- | CTyIeHT MoKa3bIBaeT riyOOKO€e U MOIHOE BlIaeHUE

rUueil; TEXHUKOW MPOBEICHUS
KaueCTBEHHBIX PEAKIUi Ha He-
KOTOPBIC OMOJIOTHYECKHU BaXKHBIC
COCJIMHEHHUS U JICKApPCTBCHHBIC
cpelncTBa.

BCEM 00BEMOM M3y4aeMOi JUCIUILUINHEL, BIIa/ICeT
TEPMHUHOJIOTUEH; MPEACTaBICHUIMHU 00 OCHOB-
HBIX XUMUYECKUX U (PU3UKO-XUMUUYECKIX METO-
Jlax UCCIIEIOBAHUS U TEXHOJIOTUSIX, UCTIOJIb3Yye-
MBIX B MEJIUIIMHE; HABBIKAMU aHaIu3a U pacyera
MapamMeTpOB BAXKHEHIIINX XUMUYECKUX U (UZHKO-
XMMHUYECKHUX ITPOLECCOB;

KO)] KOMIIETCHIIMA 1 HAMMEHOBAHUC HHAUKATOPA JOCTH/KCHUS KOMICTCHIUH

NJI-20nk-5 CriocoGeH olleHnBaTh (PYHKIIMOHAIBHBIE IPOIECCHI TP MATOJIOTUYECKUX COCTOSHUSIX.

3HaThb CryzeHT He CrIoCOOCH HCIIOIIb30BATh CTyleHT CrocoOeH UCMONb30BaTh €CTECTBEHHO-
CCTCCTBCHHOHAYTHDIC HOHATHA O XU | yayqyple MOHATHS O XMMHUYECKOW IMPHUPOJE,
MHYECKOM IPUPOJE, CTPOCHUU U
CTPOEHUH U (PYHKIHAX OMOIOTMYECKU BaXKHBIX
(byHKIMK OMOJOTHUECKH BaXKHBIX Op- -
raHWYECKAX COSMMHCHMIT (HyknenHo- | OPTAHMYCCKUX COCAMHCHUM (HYKIICHHOBBIX KHC-
BBIX KHCIIOT, IPUPOJIHBIX OEITKOB, YT- JIOT, ONPUPOJHBIX 6eJIKOB, YrjI€eBOJA0B, ) XUPOB,
JIeBOJIOB, KHUPOB, BOJIOPACTBOPUMBIX H | BOJOPACTBOPUMBIX U )KUPOPACTBOPUMBIX BUTA-
KMPOPACTBOPHMEIX BUTAMUHOB, TOP~ | vyoB, rOPMOHOB M JIp.) B MHTEPIIPETAIUN
MOHOB H JIp.) B HHTEPIIPETALNHN 00ec-
o0ecrieyeHnss HOPMaJIbHOTO (YHKLIIMOHUPOBAHUS
TNeYCHNUA HOPMAJIbHOT' O q)yHKIII/IOHI/Ipo-
BaHMs 3/I0pOBOTO OpraHu3Ma yenose- | SAOPOBOr0 OpraHU3Ma 4€JIOBEKa , B (opmuposa-
Ka, B ()OPMUPOBAHNH OCHOBHBIX (H- HUHM OCHOBHBIX (DM3HOIOTUYECKHX ITOKa3aTeNeH,
3HOIIOTHYECKHX IOKA3aTeNeH, Cnocod- | croCOOCTBYIOIIMX COXPAHCHUIO M YKPETIIICHUIO
CTBYIOLIX COXPAHCHHIO 1 yKperLIe- 3JI0pOBbs, MPO(UIIAKTHKE 3a00JICBaHU U BH-
HHWIO 3I0POBbA. 9]
HOP pycHbix nuHpekunii: OPBU, rpunmna, COVID -
19.
yMeThb CryzeHt He ymeeT pemiath TUIO- | CTyneHT ymeer KIacCU(PHUIIMPOBATH XUMHUECKUE

BBIC ITPAKTUYCCKHUE 3a/1a4U U HE
BJIaJIe€T TEOPETUUYECKUM MHHHU-
MyMOM Ha Oosiee aOCTpaKTHOM
YPOBHE.

COEJIMHEHUS, OCHOBBIBASICh HAa UX CTPYKTYPHBIX
¢dopMmynax; MporHo3UpPOBaTh MOBEACHUE U (PYHK-
[IMU OPTaHUYECKUX BELECTB B )KUBOM OpPraHU3ME
Ha OCHOBE MX KJIaCCU(pUKAIIMOHHON MpUHAIEeXK-
HOCTHU (CTpOEHMSI ¥ HANUYUsl QYHKIIMOHATIbHBIX
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TPYII); CIOCOOEH aHAIM3UPOBATh ACHCTBUE HE-
KOTOPBIX JICKAPCTBEHHBIX CPEJCTB HA OCHOBE
KJ1acCU(DMKAMOHHOW MPUHAIIC)KHOCTH €T0
(YHKIMOHATIBHOM TPYIIIIBI U CTPOCHUS.

BJIA€Th

He Bnaneer npencTaBlICHUSIMHU
00 OCHOBHBIX €CTECTBEHHOHA-
YUYHBIX METOJIaX UCCIIEIOBAHUS
U TEXHOJIOTHSX, UCIIOJIB3YEMBIX
B MEJIMLIMHE; HABBIKAMU aHAJIM3a
U pacyera [apaMeTpoB Bax-
HEHIINX XUMUYECKUX U (PU3HKO-
XUMHUYECKUX IIPOLIECCOB.

Brageer npeacTaBI€HUSAMU 00 OCHOBHBIX €CTe-
CTBEHHOHAYYHBIX METOJAX UCCIICIOBAHUS U TEX-
HOJIOTUSIX, UCIIOJIb3YEMBIX B MEIUIIVHE; HABbIKA-
MU aHaJIN3a U pacyeTa apaMeTpoB BaXKHEUIINX
XUMHUYECKUX B (PU3UKO-XUMHUYECKUX MTPOIECCOB.

VIl. YYHEBHO - METOAUYECKOE U UHOOPMAIIMOHHOE OBECIIEYHEHUME JIUC-
HUITJINHbBI
7.1. OcHoBHas1 IMTEpPaTypa

ITeuaTHBIE N3AaAHUA

Ne HaumMeHnoBanue H3J1aHUA Konunuecrso 3k-
3eMnnapos B 6K6-
iMoTeke

1 Ob6mras xumus. buodusznaeckass xumust. XuMusi OMOTCHHBIX 246

snemenToB: yueoHuk /Epmos FO.A., [Tonkos B.A., bepasun
A.C.; non pen. FO.A.EpmoBa.-2-e usn., nepepad. - Mocka
:Beicmas mkona,2018.-560 c.- ISBN 978-5-06-003026-x.

TeKCcT: HEeMmOCPEICTBEHHBIN.

2 ITonkoB B.A. O6mas xumus: yue6Huk /B.A. ITonkos, C. A. 208
ITy3akoB ,- MockBa: [DOTAP — Menuna —20010.-976¢.- ISBN
978-5-9704-1570-2. TekcT: HEMOCPECTBEHHBIH.

DJIeKTPOHHBbIE U3IAHUS

Ne

HaumeHoBaHue U3gaHus

Xumust [ DnekTpoHHbIN pecypc] : yaeOnuk / ITyzakoB C.A. - 2-e u3n., ucnp. u gon. - Mocksa :
I'DOTAP-Menua, 2006. — JlocTyn 1o JOTUHY U ApOJIIO. —

1. |URL:http://www.studmedlib.ru/book/ISBN5970401986.html.- Tekct: amexkTpoHHBII

2 | TrokaBkuHa H.A., buooprannyeckas Xumus [ DNeKTpOHHBIN pecypce] : yuebnuk / H.

A. Trokaskuna, FO. U. baykos, C. D. 3ypa6sH. - Mocksa : [DOTAP-Menua, 2015. - 416 c. -
ISBN 978-5-9704-3188-7 - [locTyn no soruHy u naposito. — URL:
http://www.studmedlib.ru/book/ISBN9785970431887.html- TekcT: aneKTPOHHBIH

7.2. JlonioJIHMTEILHAS JIUTEPATypa
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IleyaTHLIC HCTOYHHUKH

Ne N3nanua KommuecTBo
IK3EMILISPOB
B OnOIMoTe-
Ke

1  TrokaBkuHa H.A. buoopranndeckas Xumus : yueOHUK 1 Mea. By3oB/ H. A. 415

TroxkaBkunaa .— Mocks: U3narensctBo «Menunumaa ».2010. — 416¢. -ISBN978-5-
9704-1773-7. — TekcT : HEMOCPEACTBEHHBIH.

2  Ilomkos B.A. Ilpaktukym mmo o6mieit xumun. buodgusznueckas xumus. Xumus 246
OMOTEHHBIX 3JIEMEHTOB : yueOHoe mocooue / mox pen. B.A.ITonkosa,

A.B.babkoBa. -4 u3za - Mocksa: FOpaiiT, -2018 .-239¢. — TekcT: HenocpeICTBEeH-
HBIH.

3 babaesa .JI.Il. JlaGopaTopHbIil NMPaKTUKYyM «AHAlU3 OPraHUYECKHX COEIUHE- 50
nuii»/J1.I1.babaesa,I1.A.I'am3aroBa,A. X . Unpucora,K.M.Maromenosa;no pen.
3O.P.Haruesa. -Maxaukana: M3aarenscko - nonurpadudeckuit nentp JIMY,

2019.- 64c. -ISBN978-5-9704-3188-7. — TekcT : HEMOCPEACTBEHHBIH.

3J'ICKTp0HHbIe H3JaHUA

Ne HaumenoBanue u3ganusi

bruooprannueckas XUMHus : pyKOBOJCTBO K IPAKTUYECKUM 3aHATHAM : yueOHoe nocodue /
nox penaknueid H. A. TrokaBkunoi. — Mocksa : [DOTAP-Menaua, 2016. — 168 c. — ISBN
978-5-9704—-3801-5. —[TocTym MOJOTHHY H ITAPOJTIO. -

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

XuMUs OMOTEHHBIX 3JIEMEHTOB : y4eOHO-METOJUUECKOe TOCOOHE /ISl CTY/IEHTOB MEIU-
nuHCckuX By30B / @®I'BOY BO BI'MY um. H. H. Bypaenko ; cocrasurenu : B. M. Knoxko-
Ba, H. U. Ilonomapesa, H. M. OBeukuna [u ap.]|. — Boponex : BIMY, 2019. — 58 c. —

2 JocTyn mosoruHy 1 napoJio-

URL: http://libl.vrngmu.ru:8090/MegaPro/Download/MObject/809. — Tekct: anekTpoH-
HBII.

7.3. Pecypcbl uHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn « UHTEepHET»

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

Anpec caiita kadeapsr: https://dgmu.ru/fakultety/farmatsevticheskij-fakultet-3/obshhej-i-
biologicheskoj-himii
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- Chemlib.ru, Chemist.ru, ACDLabs, MSU.Chem.ru., u mp.

- OBC «KoncynbranT cryaenta» http://www.studmedlib.ru/ (Bxox 3aperucTprupoBaHHBIM MOJb30-

BaTelsAM uepes moprai caira JII'MY http://www.dgmu.ru/ )

7.4. UnpopManmoOHHbIE TEXHOJIOTHH

[Tepeuens nporpammuoro obecrneueHus (Win HOME 10 Russian OLP (Cy06nuiieH3uoHHbBIH
norosop Tr000044429 ot 08.12.18 1.); Kaspersky Edition Security nns 6usneca — CtanmapTHBII
Russian Edition. 100-149 Node (JIutien3zuonnsiii gorosop Ne 1081-2015 ot 14.10.2018 r); Office
ProPlus 2013 RUS OLP NL Acdmc (moroop NeJII1-026 ot 16.10.18 1) 1 T.11.)

Hayunasi »jexkTponHasi OubJauorexka elLibrary.

Ilepeuens ungopmayuonnbIX CHPABOUHBIX CUCHIEM:
JeKTPOHHAsE MH(pOpMaIMOHHO-00pa3oBaTeabHas cpena (AUOC) AI'MY .- Pexum nocryna mno
napoJro -URL: https:// eos- dgmu. ru
KoHCYJIbTaHT CTyJdeHTAa: 3JIEKTpOHHAast OMOImMoTeuHasi cucreMa. .- Pexxum JocTyna mo maposo -
URL: http: //www.studentlibrary.ru
denepaibHas YJIEKTPOHHASI MeAUIMHCKasA 0udanorexka (PIMB). .- Pexxum goctyna mo mapo-
aro - URL: http://feml.scsml.rssi.ru

https://elibrary.ru/defaultx.asp

.- Pexum poctyma mo mapomro -URL:

Hayunas >nextponnasi 6udiauoreka KubepJlennmnka. .- Pexxum gocryna mo maponto - URL:
http://cyberleninka.ru

JaexkTpoHHasi 6udnoreka PO®MU. .- Peskum nocrymna mo naposo - URL: http://www.rfbr.ru.

Vill. MATEPUAJIBHO —- TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

N/ | Bun nomenieHust ¢ HoMepom Haumenosanue o6opynosanust
1. NabopaTtopwusa Ne 3 — ana npose- 1. Ctonbl m1abopaTopHbIE, CTYIbA, JOCKA.
AeHnA NabopaToPHbIX 3aHATUN, 2. BermsokHOM 1mikad.
45 m? 3. kadw! 451 MOCYABL.
Vn. Ilamuns 48,  yueGHo- 4. llIxadws! 11 peaKTUBOB.
71ab0paTOpHBIN KOPITyC, 2 3Tax 5. CTon1 [/ist THTPOBAHMS.
6. lLITaTBBI ¢ OrOpEeTKaMH.
7.JlaboparopHas nocyaa (mpoOupKH, M-
METKH, TPEAMETHBIE CTEKJIA, CTEKIISTHHBIC T1a-
JIOYKH, KOJIOBI JUISI THTPOBAHUS, BOPOHKH,
GUIABTPHI U T.1.).
8. DnexTpuueckue mpuOopsI (reuKa, Bos-
Has 0aHs1, MeIayKa, CyIuiIKa JIsl TOCYAbl U
T.J.)
2. Jlexunonnsiit 3am Ne 1 — st mpoBeze-
HUsI JIEKIMOHHBIX 3aHATHiA, 100 M2 MynbTUMEANHHBIH ~ KOMIUIEKC  (HOYTOYK,  IIPOEKTOp,
Vi MMamuns 48, y4ebHO- | dKpaH)
mabopaTOpHEIHA Kopiryc, 1 aTax
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HO# paOoTHI.

yc,
JIrMY

YuralnbHble 3aIbl — JJIA CaMOCTOATCIIb-

yi1. A.AnmuneBa |, OHOJIOTHYECKHA KOp-
1 »osrax, HayyHas OwuOIHOTEKA

CTOJIBI, CTYIIBS, KOMITBIOTEPHI JJIs1 pabOTHI C
AJIEKTPOHHBIMU pecypcaMu OubInoTeKH, yaeo-
Has, Hay4Has1, IEPUOINIECKast TUTEpaTypa.

IX. HCIIOJIb3OBAHUE HHHOBAIIMOHHBIX (AKTUBHBIX 1 THTEPAKTHUBHBIX)

METOAOB OBYYEHMUAA

I/ICHOJ'IB?)yeMBIe AKTUBHBIC W HHTCPAKTUBHBIC MECTO/BI O6yLIeHI/I$I IIpyu HU3Yy4YCHHU HaHHOﬁ

JAUCHHUIIIMHBI COCTABJIAOT ITOPsAAKA 67 % ot o0beMa AYIUTOPHBIX 3aH5[TPII>i, TaK KaK IIPAaKTHUYCCKU
KaXX10€ 3aHATHEC, IPEAYCMATPHUBACT BBIIIOJITHEHUEC na6opaTopHI>1x OIIBITOB, PCHICHUEC 3aJay, BbIIIOJI-

HEHUE ITPAKTUYECKUX 3alaHUM.

Ne HaumenoBanue paznena | Bup, Ha3BaHue TeMbl 3aHATHS C UCMONb30Ba- | TpylOeMKOCTb
n/0 | JUCHMIUIHHEL HUEeM (OpM aKTUBHBIX U MHTEPAKTUBHBIX Me- | (4ac)
TOJIOB
00yueHus

1.1 | OO6mas xumust. buoso- I13.1 .buorennsie 3nemMeHTsI. KOMILIEKCHEIE 2
TMYECKH aKTUBHbBIC HU3- | COEIMHEHUS.

KOMOJIeKyisipHble Heop- | JI3.1.KoMIuiekcHble coeIMHEeHns U UX CBOM-
raHU4YeCcKHe BElleCcTBa CTBA.

(cTpoeHue, CBOMCTBA,

ydacTtue B GyHKIIMOHH-

pPOBaHUE KUBBIX CU-

CTEM).

1.2 | Dnementsl xumudeckoir | [13.2 Xumudeckas TepMOJIHMHAMUKA 2
TEPMOJIMHAMUKH, TEP- JI3.2. Onpenenenue TermioBoro 3¢ ¢pexra Xu-
MOJINHaMUKH PacTBOPOB | MUYECKOW peaKkuu
Y XUMHAYECKON KUHETH-

KH.

1.3 | OcHoBuble Tunbl xumu- | I13.3.PactBopsl. Konnuratususle cBoiicTBa 2

YECKUX PAaBHOBECHI U pPacTBOPOB .
IpOIIECCOB B (PYHKIHO- JI3.30cmoc, ocMoTHueckoe naBieHue. Poct
HUPOBAHUU )KMBBIX CU- | HCKyCCTBEHHOM KiieTku TpayOe
CTEM. I13.4KucnotHo-ocHOBHOE paBHOBecue. ['ua- 2
posu3 coneun
JI3.4.KucnotHo-ocHOBHOE paBHOBecHe. TH-
IIAYHBIE CIIyYau TUAPOJIN3a COJIeH
I13.5. Bydepnsie cucremsl. bydepnas em- 2
koctb. JI3.5.CBoiicTBa OyhepHBbIX pacCTBOPOB.
I13.7. T'eTeporeHHsle MpoLeccyl U paBHOBE-
cusl. 2

JI3.6.13yueHue ycaoBUN pacTBOPEHUS U 00-
Pa30BaHMS OCAJIKOB.
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duznueckas XuMus I110-

[13.8.IToBepXHOCTHBIEC SIBJICHUS.

14 BEPXHOCTHBIX siBJicHUH B | JI3.7CopOroHHbBIC SABICHUS
(GYHKIIMOHUPOBAHUHT
JKUBBIX CUCTEM.

1.5 | ®usnueckas Xumus [13.9. Jucnepcusie cucrembl. Komnonaasie
JTUCTIEPCHBIX CUCTEM B pPacTBOPBL.

(GYHKIIMOHUPOBAHUHT JI3.8.Ilony4yenue u cBOMCTBA KOJUIOUAHBIX
JKUBBIX CUCTEM. pactBopoB. Koarymsius Koiou0B 3J1eKTpo-
JUTaMH.

2.1 | Buoopranuveckast Xu- I[13.10.ITosm-u rerepo yHKIIMOHAIBHEIE CO-
musi. [lonu - u rerepo- eIUHeHUs. A30TcoepKaliue OMOIOTHIECKI
(GyHKIMOHATIBHBIE CO- BaXKHbIE T€TEPOLIUKINYECKUE COCAUHEHHUS.
eMHEHHUSI, YYaACTBYIO-

e B mpoueccax ku3- | JI3.9.0TkpbITHE 1IaBENIEBOM KUCIOTHI B BUJIE

HEIESITeTbHOCTH. KanpIueBoil conu. O6pazoBaHuE XEIaTHOTO
COCIMHEHUS] BAHHOM KHCJIOTHI C THAPOKCHIOM
meau(ll).
I13.11.OMbLIIEMBIE TUITAOEL.
JI3.10.0kucnenune 0J1eMHOBOM KUCIOTHI pac-
TBOPOM II€pMaHIraHaTa Kajusl.

2.2 | buomonumMeps! 1 UX [13.12. a-aMHHOKHCIIOTHI

CTPYKTYpPHBIE KOMIIO-
HEHTBHI.

JI3.11.KauecTBEHHBIE PEAKIIMH HA O
AMUHOKHCIIOTBI

[13.13.benku v IENTUIBL.

I13.14.YrneBoas! .MoHoOcaxapubl.

[13.15./1u- 1 monucaxapusbl.

JI3.12 IIpo6a Tpommepa, peakiust CenuBaHo-
Ba, BOCCTAHOBJICHHE aMMHUA4YHOT'0 pacTBOpa
THJIpOKCUa cepedpa IrIIFoK0301, OTCYTCTBHE
BOCCTAaHAaBIIMBAIOIIEH CIIOCOOHOCTH y caxapo-
3bl. KauecTBEeHHas peakiysa Ha Kpaxmall.

[13.16.HyknenHoBbIE KUCTOTHI.
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[13.17.Py0OexHbIi KOHTPOJIb. 2

X. METOJUYECKOE OBECIIEYEHHUE JUCHUITIJIMHBI

1.Ilpaktukym mo oOmel xumuu. buodusnyeckas xumusi. XuMusi OUOTEHHBIX 3JEMEHTOB.
Yyebnoe mocobue s cTyaeHToB MeauinuHckux By3oB (Pem. B.A.Ilomkor, A.B.baGkoB).- M.,
Opaiir, 4 u3n., 239 c., 2018 1.

2.Metoauueckue pa3paboTKH K J1a00paTOPHO-NPAKTHYECKUM 3aHSATHSAM MO0 XUMUH IS CTY-
neHToB 1 kypca nedebnoro dakynerera JIMY: - mox pen. 3. P. Haruera, 2020r

YyebHoe mocobue U METOAMYECKHEe Pa3pabOTKH UMEIOTCS B JJAOOpATOPUH B HEOOXOIUMOM
KOJIMYECTBE JIJISl MCTIOIh30BAHUS CTYACHTAMHU.

XI. OCOBEHHOCTHU OPITAHU3ALIMU OBYYEHMUSA IO JUCHUIIJIMHE AJ151 UHBA-
JIMAO0B U JINL C O'PAHUYEHHBIMUA BO3MOXKXHOCTAMMU 310POBbs

11.1. Oﬁyqe}me HHBAJIMAOB U JIUII ¢ OTPAHHYCHHBIMH BO3MOKHOCTAMMU 3/10POBbLA

[Ipu HEOOXOAMMOCTH OCYIIECTBISICTCS Kadenpoi Ha OCHOBE aJaNTHPOBAHHOW paboueit
IPOTPaMMBI C UCIOJIB30BAHUEM CIICIIUABHBIX METOJIOB OOYYEHUS M TUJIAKTUYCCKUX MATEPUAIOB,
COCTABJICHHBIX C YY€TOM OCOOCHHOCTEH MCUXO()U3UYECKOTO Pa3BUTHS, UHINBUIYATLHBIX BO3MOXK-
HOCTEU U COCTOSIHHS 3JI0POBbS TAaKUX OOydaronuxcs (00y4Jaronierocs).

11.2. B nessix ocBoeHUs1 y4eOHOM MPOrpaMMbl JUCHUIJIMHBI HHBAJIMIAMH H JIUIAMH C Orpa-
HUYEHHBIMH BO3MOKHOCTSIMHM 3/10pPOBbsl Kadepa obecrneynBaer:

1) 114 MHBAIMIOB U JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbS 10 3PEHUIO:

* pa3MellleHre B JOCTYMHBIX Ul OOyYaroUMXcsl, SBJSIOMIMXCS CIENbIMUA WINA CIIa0OBUIS-
MMM, MECTaX U B aJlallTUPOBAHHON (hopMe cripaBOUYHOM MHPOPMAILIMHU O paCIUCAaHUHU YUEOHBIX 3a-
HATHH;

* IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIET0 00yJaroeMycsi HEOOXOJUMYIO TIOMOIIIb;

* BBINIYCK AJIbTEPHATUBHBIX (HOPMATOB METOJMYECKUX MaTepHasoB (KpyMHbINH HIpUBT miu
ayauogaiiel);

2) Ans MHBAJIMJIOB M JIMI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/10POBBSI 110 CIYXY:

* HaJUIeXKaIIMMH 3BYKOBBIMH CPEACTBAaMH BOCIIPOU3BEAECHNE HHPOPMALUY;

3) U1l MHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10pPOBbS, UMEIOLUX Hapy-
IIEHUs ONIOPHO-JBUTATEIBHOTO allapara:

* BO3MOKHOCTh O€CHpPEnATCTBEHHOT0 JOCTyNa 00ydYaroluxcsl B yueOHbIe OMEIIECHUs, Tya-
JIeTHbIE KOMHATHI M Ipyrue nomMerienus kadeapsl. B ciaydyae HEBO3MOXKHOCTH OECTIPENSITCTBEHHOTO
J0CTyma Ha Kadeapy OpraHM30BBIBaTh YUEOHBIH MpOLECC B CHEIHAIHLHO 000pYIOBAHHOM IIEHTpPE
WHAVBUAYAJIBHOTO U KOJUIEKTMBHOTO IOJb30BaHUS CHEIUAIBHBIMM TEXHUYECKUMH CPEICTBAMU
o0y4yeHHs JUIsi MHBAIMU/OB U JIMIl C OFPaHMYEHHBIMH BO3MOXKHOCTSAMU 370pOoBbs (yi. A.Anuesa 1,
O6uonoruueckuii kopnyc, 1 aTax, HayuHast Oubnuoteka J[I'MY).

11.3. O0pa3oBanue 00y4alOIIMXCH ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMM 310POBbS MOXET
OBITh OPraHU30BaHO KaK COBMECTHO C IPYTUMHU O0YYaIOLIUMHUCS, TaK U B OTACIBHBIX IPYIIaX.

11.4. IlepeyeHb y4uyeOHO-MeTOAMYECKOr0 o0ecleyeHHs] CAMOCTOATEJbLHOH padoThl 00yualo-
IIMXCS N0 JMCHHILIMHE.
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Y4eOHo-MeTOIUYECKHEe MaTepHUalIbl Al CaMOCTOSATEIbHON pabOoThl 00yUYaroUMXcs U3 YUCIia
WHBAJIUJIOB ¥ JIUI[ C OTPAaHUYCHHBIMHU BO3MOXKHOCTSMH 3[I0OPOBBSI TPEIOCTABISIOTCS B (popmax,
aJaNTUPOBAHHBIX K OTPAaHUYECHUSIM UX 3J0POBbsI U BOCHPUITHS HH(OPMALIUU:

Kareropuu ctyneHToB Dopmbl

HapYILICHUEM CITyXa - B e4aTHOU Qopme;
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

C HapylieHueM 3peHust - B ICYaTHON (OopMe yBETMUEHHBIM MIPHUPTOM;
- B (hopMe 3JI€KTPOHHOTO JOKYMEHTA;
- B hopme aynuodaiina;

C HapymeHreM OrmopHO-ABUTaTeIbHOTO aMMa- | - IeyaTHOH Gopme;
pata - B (popme 31eKTPOHHOTO TOKYMEHTA;

JlaHHBIN TIepedYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCMMOCTH OT KOHTHHTEHTa 00yua-
FOLLUXCA.
11.5. ®oH/1 O1LIEHOYHBIX CPEACTB U MPOBEAeHUS MPOMEKYTOUYHON aTTecTAUN 00y4aroIuX-

CHd 110 JUCIUILJINHE.

11.5.1. TlepeueHb GOHIOB OIEHOYHBIX CPEACTB, COOTHECEHHBIX C TUIAHUPYEMBIMH PE3YIIb-
TaTaMU OCBOCHHUSI 00Pa30BaTEILHON POTPAMMBI.

HJ’IH CTYACHTOB C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 3JOPOBbs

Kareropun ctyneHron Bunas! OLeHOYHBIX CPEACTB DOopMBI KOHTPOJIS ¥ OLICHKH PE3YJlb-
TaToB 00y4YeHUs

C HapylIeHHeM ciiyxa TeCT MIPEUMYIIECTBEHHO MUCbMEHHAS
IIpoBepKa

C HapylieHHeM 3peHuUs cobecenoBaHue MPEUMYIIECTBEHHO YCTHAs IPOBEP-
Ka (MHIMBHIYaJIbHO)

C HapyuIeHHeM OMOPHO- pelleHue JUCTaHLUOHHBIX TECTOB, opranu3ayst KoHTpois B O11OC

JIBUTaTEJILHOT'O alapara KOHTPOJIBHBIE BOIIPOCHI JAI'MY, nucbMeHHas IpoBepKa

O6yanOHlHMC$I C, OTHOCAIIUMCS K KATCTOpHUH HWHBAJIUIAOB W JIUI[, C OTPAaHUYCHHBIMH BO3-
MOKHOCTSAAMH 3JO0POBbs YBCIIMYUBACTCA BPEMsI Ha IMOATOTOBKY OTBCTOB K 3aqéTy, pa3pemacTcsa
MMOoATrOTOBKA K 3a4€Ty C HCIIOJb30BAHUEM AVCTAHITHMOHHBIX O6p330BaTCHBHBIX TEXHOJIOTHH.

11.5.2. Meroanuyeckne MaTepHaJIbl, ONpee/IsIoNe Npoue1ypbl O¢eHHBAHUS 3HAHUI,
YMEHH, HABBIKOB U (WJIH) ONBITA AEATEIbHOCTH, XapaKTepU3yoImue 3Tanbl (OpMHUPOBaAHUS
KOMIIETEHIIUIA.

IIpu mpoBeneHUH MpOLETypbl OLEHUBAHMUS PE3YJbTATOB OOYyYEHHMS WHBAJIUAOB M JIMIL C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbsSI NPEAYCMATPUBAETCS HCIOJIb30BAaHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMA OCOOEHHOCTSIMH.

[Ipouenypa oneHMBaHUS pe3yIbTaTOB OOyYEHUSI MHBAJIMOB U JIUIl C OFPAaHUYEHHBIMH BO3-
MOYKHOCTSIMH 37I0pPOBBSI IO TUCHMIUIMHE MPEIyCMaTpUBAET MperocTaBieHne nHpopMauu B Gop-
Max, aJalTUPOBAHHBIX K OFPAaHUYEHUSIM UX 370POBbsI U BOCIPUATHS HH(OPMaLIUU:

JUid U1 ¢ HapyIIEHUSIMH 3pEHUS:

- B IeyaTHOM (hopMe yBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

JInst AL ¢ HapyIeHUs MM CITyXa:

- B IEUYaTHOM (opme;
- B )OopMe 3IEKTPOHHOTO JOKYMEHTA.
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JlJ1st TTT ¢ HApYIIEHUSIMHA OTIOPHO-IIBUTATEIBHOTO armapara:

- B Me4aTHOU (opme;

- B (hopMe IJIEKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

JlaHHBIIA IEpEeYEeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCIMOCTH OT KOHTHHI'€HTa 00y4a-
FOIIMXCSL.

[Tpu npoBeeHUN MPOLeayphl OLICHUBAHUS PE3Y/IbTATOB OOYUEHUS MHBAIHIIOB U JIUIL C
OrpaHU4YCHHBIMH BO3MOKHOCTSAMMU 300POBbSA 10 JUCHUIIIIMHE (MOILYHIO) O6eCH€'—II/IBaeTCH BBITIOJIHEC-
HUE CIICTYIONINX JONOJHUTEIBHBIX TPEOOBAaHHI B 3aBUCIMOCTH OT WHAMBUIYAIBHBIX 0COOCHHO-
CTEH 00yJaronmxcs:

1. MHCTPYKIMSI TIO MOPSAKY MPOBEIACHUS MPOLEAYPhl OLICHUBAHMS TPEIOCTABISICTCS B JI0-
cTynHoi (opme (YCTHO, B MUCbMEHHOH (hopMe, YCTHO € UCHOIB30BAHUEM YCIYT CYpIOIEePEeBOIUH-
Ka);

2. nocrymHas opMa MpenocTaBiICHUs 3a/IaHuil OIICHOYHBIX CPEICTB (B IMEYaTHOM dopme, B
MEeYaTHON (opMe YBEITMYCHHBIM MPUPTOM, B (OpME AISKTPOHHOTO JOKYMEHTA, 3a/IaHUST 3aUUThI-
BAIOTCS ACCUCTEHTOM, 3a/IaHUs TIPEJIOCTABIISIOTCS C UCTIOIB30BAHUEM CYpAOIIEPEBOIA);

3. nocrymHas (Gopma MpeIOCTaBICHUS OTBETOB Ha 3amaHus (IMMCBMEHHO Ha Oymare, HabOp
OTBETOB Ha KOMITBIOTEPE, C UCIIOIH30BAHUEM YCIYT aCCUCTEHTA, YCTHO).

[Tpu HeoOXoauMOCTH A7l 00YYArOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 37J0POBBS U
MHBAJINJIOB NIPOLEAYpa OLCHUBAHUS pPE3yJIbTaTOB OOyYEHHUS MO IUCLUIUIMHE (MOJIYJIH0) MOXET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue nporuenypbl OLEHUBAHUS PE3YIbTATOB O0YyUEHUSI MHBAIMJIOB U JIUI] C OTpaHU-
YEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI TOITYCKAETCSl C UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHM.

11.6. IlepeyeHb OCHOBHOM M [IOTOJIHUTEJIbHON YUeOHOM JTUTEPATYPbI, HEOOXOAUMOM 1JIs1 0CBO-
eHMsl TN CHUILTUHBI.

Jl7is OCBOCHUS TUCIHUIUIMHBI MHBATUAAMHU U JIMIIAMH C OTPAHHMYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbS MIPEIOCTABISAIOTCS OCHOBHAS U JIOMOJMHUTENbHAs yuyeOHas JuTepaTypa B BHJIE DIEKTPOH-
HOTO JIOKyMeHTa B (oH/Ie OMOTMOTEKH U / WM B DJIEKTPOHHO-OMOIMOTEYHBIX CUCTEMaX. A TaKkxke
MPEIOCTABIISAIOTCS OECIUIaTHO CHelHalbHbIe YIeOHUKH U y4eOHBIEe TOCOOus, MHas yuyeOHas nTuTepa-
Typa U ClleUaIbHbIC TEXHHUECKNE CPEJICTBA OOYICHHSI KOJUICKTUBHOTO U WHAWNBUIYAIBHOTO MOJTb-
30BaHHUS, a TAK)XKE YCIYTU CypAONEPEBOTINKOB U TU(DIOCYPI0NEPEBOAUNKOB.

11.7. MeToan4yeckue yKazaHus sl 00y4aOMIUXCS 110 OCBOCHHIO TUCIHUIIIMHBI

B ocBoeHuHM AMCHMIUIMHBI MHBAJIUJIAMH H JIMLIAMH C OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3710~
pOBbs 0OJIBIIIOE 3HAUEHUE UMEeT UHAUBUYyanbHas padota. [log uHanBHyanbHOM paboToi moapa-
3ymeBaeTcsl 1Be (popMbl B3aMMOJEICTBHS C MpenojaBaTeieM: MHIWBHyalbHas yyeOHas pabora
(KOHCYNbTALlMN), T.€. AOMOJHUTEIBHOE Pa3bsICHEHNE Yy4eOHOr0o Marepuaia U yriiyOJieHHOe h3yde-
HUE MaTepuaia ¢ TeMH O0Yy4arolIMMHCS, KOTOpble B 3TOM 3aMHTEPECOBaHbl, U MHIUBUIyalbHas
BOCNHUTaTeIbHas padoTa. MIHauBHIyabHbIE KOHCYIbTAlMU 1O MPEIMETY SIBIISIFOTCS BaXKHBIM (hak-
TOPOM, CITOCOOCTBYIOIIUM WHAMBHUIYAIU3allMU OOyUYEHHUS U YCTaHOBJICHHIO BOCIIUTATENFHOTO KOH-
TaKTa MEXJy IperojaBaTesieM U 00y4JarolyuMcsl HHBAJIUIOM WM 00y4aroIlUMCsl ¢ OTPaHUYEHHBI-
MU BO3MOKHOCTSIMH 3710POBbSL.

11.8. Onucanue MaTepHaJbHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM JIsl OCylIeCTBJIeHUsI 00pa-
30BaTeJILHOIO NpoLecca Mo JAUCHHUILIHHE
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OcBoenne JAUCHUIINIMHBI MHBAJIMJAMHU U JIMIIaMH C OTPpaHUYCHHBIMH BO3MOXXHOCTAMUA 300PO-
BbA OCYHICCTBJIACTCA C UCIIOJIb30BAHUEM CPCIACTB 06y‘IeHI/IH O6IJ_I€I‘O 1 CIICHHUAJIbHOI'O Ha3HAYCHUA:

- JIGKIIMOHHAS ayIUTOPHUS - MYJIbTUMEIUITHOE 000pYI0BaHKE, MOOMIILHBIN pagrokiacce (s
CTYJICHTOB C HApYIICHUSMH CIyXa); UCTOYHUKU TMUTAHUS JUISI WHAUBHUIYAIBHBIX TEXHHUUYECKHUX
CPEICTB;

- yueOHast ayIuToOpus JUIsl MPAaKTHYECKUX 3aHATUH (CEMUHAPOB) MYJILTUMEANITHOE 000py/10-
BaHME, MOOWJIBHBINA pagroKiIace (sl CTYJICHTOB C HAPYUICHUSIMU CITyXa);

- yueOHas ayTUTOpHS JJIsl CAMOCTOATEIBHOM pabOThI - CTaHAAPTHBIE paboyre MecTa ¢ Iep-
COHAJILHBIMH KOMITBIOTEpaMH; pabodyee MECTO C MEPCOHATBHBIM KOMITBIOTEPOM, C IMPOTPaMMOMN
9KPAHHOTO JOCTYIIA, MPOTPAMMON YKPAHHOTO YBEIIMYCHHS U OpalJIeBCKUM AMCILICEM ]ISl CTY/ICH-
TOB C HapyUICHHEM 3PEHUS.

B kaxxnoit aynuropuu, rae 00y4aroTcs HHBAIH/BI U JIMIA C OTPAHUYCHHBIMU BO3MOXKHOCTSI-
MH 3[0pOBBbS, JOJDKHO OBITH MPEAYCMOTPEHO COOTBETCTBYIOIIEE KOJMUYECTBO MECT I 00ydaro-
IIUXCS ¢ Y4ETOM OTpaHUYEHUHN MX 37J0POBBS.

XI11. JUCT U3MEHEHUA
PII akTyanu3upoBaHa Ha 3aceJaHHU Ka(eapbl

IlepeyeHnsb 10MOTHEHUN U Tlata Homep Monmucs
U3MEeHEHUI, BHECEHHBIX B Pa004yI0 npoToKoa 3aBeYIOMICro
NMPOrpamMMy IMCHHUILINHBI 3aceqaHus Kkadbenpoii
kadenpbi

B paGouyro mnporpamMmy BHOCATCS
CIIEAYIOIINE N3MEHEHUS

1o ;
2 U T.J
TN JeIaeTcs OTMETKa 0
Helenecoo0pa3HOCTH BHECCHHS

KaKUX-ITU00 HM3MEHEHHN Ha JaHHBIH

y4eOHBIN ToJ
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