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Pabouas nporpamma smcimiuinnbl pazpaborana B coorsercrsnn ¢ ®I'OC 34+ BO 10 HanpasicHuio
nojworoskn (cnenuanbuoct) 31.05.02 Meanarpus (YpopeHb BuICHICro 00pazoBanus — CrCHHAIN-
TCT) YTBCPAICHHBIM NPHKaIoM Munncrepersa obpasosanus u Hayku Poccuitckoit ®eepannn Ne
965 or 12 asrycra 2020 r.

PaGouas nporpamma yueGHON HCHMILMEL 000pena na saceannn xadeapsi o6mei u 6uo-
Jnoruteckolt xumun or 27 asrycra 2020 r., nporokon Ne 1.

PaGouas nporpamma corniacopana:

1. Jlupekrop HMB JI'MY u%ﬂ& . (B.P. Mycaesa)

/ 2
2. YYMP, C u KKO / /,;///Z':Z,/ (AM. Kapumosa)
3. Jlexan neamarpuyeckoro (pakyisrera , /r,:r,,, (A. A. MyexaJukues)

Sasenyiommit kadeapoit, aMn., ipod. 6 X ﬁ d (D.P. Harunen)

Paspaborunk paboucit nporpaMmst
3as.yucOnoit paboroit kadeapst obuIcH K %/
OHONOIHHCCKONH XHMHH, K.X.H., JIOIL. (JL.IL. baGacsa)

4

Penenmzenrei:

Saseyonmii kadeapoit Guodmanky,

undopmarnkn 1 mejannaparypsi JI'MY, C

JLILHL, JOIL M// / P.M. AGayaranumon
Sascayrommii kadeapoit hapmakonornm

JIUAY, 1.6, npod. AA. Anmen



I. HEJIb U 3AJIAYHU OCBOEHUSA JTUCIUITIJIMHBI
JuctuminHa « XuMUsDy OTHOCHTCS K 00s3aTeNIbHOM YacTH yueOHOTO I1aHa 00pa30BaTeIbHOMN MPO-
rpaMMsl 1o cnenuansHocty 31.05.02 HeguaTpus.

Iesb 0CBOCHMSI TUCIUIUIMHBI «XUMUSD» — POPMHUPOBAHUE CIIOCOOHOCTHU K MCIIOJIb30BAHUIO CUCTEM-
HBIX 3HaHUU O (PU3MKO-XMMHUUECKON CYIITHOCTH U MEXaHMU3MaX XUMUYECKHUX IPOLECCOB KaK OCHOBBI

JUTS TTOCIeYoMIeH yaeOHOH U mMpoecCHOHATBHOMN JAeITeILHOCTH.

3agauM TUCIMITIMHEL: — cHOPMUPOBATH Oa3UCHBIC 3HAHUS O (PU3UKO-XUMHUYECKON CYIIITHOCTH, ME-
XaHHU3MaxX U 3aKOHOMEPHOCTSIX IIPOLIECCOB, IPOUCXOSIINX B )KUBOM OpPraHU3Me, 00 OCHOBAX COBpeE-
MEHHBIX XUMUYECKUX U (PU3UKO-XUMHUUECKUX METOJIOB, IPUMEHSIEMbIX B MEIUIIMHCKOM HAayKe U

IIPaKTHKE.

Il. IJTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUSA 11O JUCHUIITIMHE

Koa u HauMeHOBaHUEe KOMIICTCHIIMH Koja u HauMeHOBaHUe HHIMKATOPA J0CTHKEHUS

KOMIIETCHIIUN
(u1u ee yacTu)

OIIK-5 CrocoGen onennBath MoppodyHkin- | MA-lonks Criocoben ouennsats Mopho-
(hyHKIIMOHAIBHBIE TTPOIIECCHI TPU (PH3HOTOTMIECKUX

COCTOSITHUSX.
TOJIOTHYECKHE TMPOIECCH B Opranu3me 4denoBe- | WA-2onks CrocobeH onenuBaTh GyHKIMOHATbHBIE
TMPOLECCHI TPHU MATOJIOIMYECKUX COCTOAHUAX .

OHAJIBHBIC, q)HBI/IOHOFI/I'-IeCKI/Ie COCTOSAHHA U IIa-

Ka JuId pelleHus npogeccCuoHaNbHBIX 3a/1a4 .

B pesynbraTe 0CBOCHHS AUCLHUIUIMHEL CTYJEHT HOJDKEH
3HaTh:
- (PM3MKO-XMMHUYECKUE aCIIEeKThl BAYKHEHIINX OMOXMMHUYECKUX IIPOLIECCOB M PA3INYHBIX BUAOB T'OMEOCTa3a B Opra-
HHU3ME: TEOPETHIECKIE OCHOBBI OMOIHEPreTUKH, (haKTOPHI, BIUAIONINE Ha CMEIEHHE PaBHOBECHS OMOXHMHUYECKHX
HPOLIECCOB;
- OCHOBBI XMMHHU OMOT'€HHBIX JJIEMEHTOB, UX POJIb B KU3HEACATEILHOCTH OpPraHU3Ma;
- CYTh METAJUIONIUIaHAHOTO OayaHca B OpraHM3Me U IPUYUHBI €r0 HAPYIICHUS.

0 ¢u3HKO-XMMHYECKHE OCHOBBI IIOBEPXHOCTHBIX SIBICHUH, TUCIIEPCHBIX CHCTEM, BEICOKOMOJEKYIISPHBIX COSIUHe-
HHH, UX CYIIHOCTB, POJIb B OOMEHE BEeIIEeCTB, Oa3UCHBIe IPUHIMIIEI UX HCIIOIb30BAHMS B MEIULIUHE;
-XHUMHYECKYIO IPUPOAY, CTPOCHHE U (QYHKIIMU OHOJIOTMYECKU BaXKHBIX OPraHMYECKUX COSIUHEHHH (HYKJIEHHOBBIX
KHUCJIOT, IIPUPOJHBIX OEIIKOB, YITIEBOIOB, )KUPOB, BOZOPACTBOPUMBIX M )KUPOPACTBOPUMBIX BUTAMHHOB, TOPMOHOB
U 1Ip.) B obecredeHny HOpMaIbHOTrO ()yHKIMOHUPOBAHHS 310pOBOT0 OpraHU3Ma 4yejoBeka, B popMHUPOBAHUH OC-
HOBHBIX (DU3HOJIOTMYECKUX ITOKA3ATENeH, CIOCOOCTBYIOIINX COXPAHEHHUIO U YKPEIUICHUIO 3I0POBBS, IPOPHITAKTHKE
3aboneBaHuii u BUpyCcHbIX uHbpekuit: OPBU, rpunmna, COVID - 19.
YMmers:

U mporHo3upoBaTh HaNpaBlIeHUE, IOMHOTY U Pe3yJIbTAThl XUMHYECKHUX M (PHU3HKO-XUMHYECKHX MPOLIECCOB, OIH-
pasch Ha TEOPETHUECKHE MOIOKESHUS XUMHH, PE3YJIbTAaThl BEIYUCICHUH 1 HAOIOICHHH;

0 oOBSICHATH NPUYHUHBI U ITOCIEACTBUS U3MEHEHUI HATIPABJICHHUS, IOTHOTHI M PE3YJIBTATOB XUMHUUECKUX M (PH3HKO-
XMMHYECKHX IPOLIECCOB, IPOTEKAIOIINX B OPraHU3ME YeNIOBEKa;
- IPOU3BOAUTE (PU3UKO-XHMHYECKHE H3MEPEHHS, XapaKTepH3YIOIINE Te HIH HHBIE CBOMCTBA PAaCTBOPOB, CMecel 1
JIEKapCTBEHHBIX NPENapaToB;
-KIacCH(pHUIUPOBATH XUMHUYECKHE COSANHEHHS, OCHOBBIBASCH HA UX CTPYKTYPHBIX (OpMYIax; MpOrHO3UPOBATH
MOBEJICHUE M (DYHKIUH OPTaHMYECKHX BEIIECTB B )KUBOM OpraHH3Me Ha OCHOBE MX KITaCCU(PUKAIMOHHON MpUHa -
JIOKHOCTHU (CTPOCHHS M HATHYUS ()yHKIIMOHATIBHBIX TPYII); aHAJIN3UPOBATH JIEHCTBHE HEKOTOPHIX JISKap-
CTBEHHBIX CPEJICTB Ha OCHOBE KJIACCH()UKAIMOHHON NMPUHAIICKHOCTH €ro ()yHKIHMOHATBEHOH IPYIIIBI M CTPOCHUS;
- IPOU3BOUTH HAOMIOACHHMS 32 POTEKAaHUEM XHUMHUUYECKUX PEaKIMil U enaTh 00OCHOBaHHBIE BBIBOJBL;
- IPOTHO3UPOBATh NIPOTEKAHUE PEAKIM Pa3HBIX THIIOB, YYUTHIBask HX KOHKYPHPYIOLIHI XapaKTep;
- HAYYHO OOOCHOBBIBATH IOTYYCHHBIEC PE3yIbTATHI;
- pelaTh TUIIOBBIC MPAKTHYECKUE 3aa41 H OBJIQJICTh TEOPETUUECKUM MHUHIMYMOM Ha 0ojiee aOCTPaKTHOM YPOBHE;
- IPENICTABILITh PE3YJIbTATHI SKCIIEPUMEHTOB M HaOJIO/ICHUH B BHJIE rpa)MKOB M TaOJIHI;




- IPOBOJAUTH CTATUCTUYICCKYIO 06pa60TKy MOJYYCHHBIX PE3YJIbTATOB.

Baagern:

-TEPMUHOJIOT UEH;

-TEXHUKOH MTPOBEACHUS KAYECTBCHHBIX PEaKIil Ha HEKOTOPHIC OMOIOrMISCKY BaXKHBIC COCTUHECHUS U JICKap-
CTBEHHBIE CPEJICTBA;

-TIPENICTABIICHUSIMA 00 OCHOBHBIX XUMHUUCCKUX U (PH3UKO-XUMHUICCKUX METOIAX MCCIICIOBAHUS M TEXHOJIOTHSIX,
HCIONB3yEMBIX B MEIUIINHE, HABBIKAMH aHAJIN3a M pacyeTra MapaMeTpOB BaXKHEHITNX XUMUYECKUX U (PHU3UKO-
XUMHUYECKHUX MPOIECCOB;

0 Ga3uCHBIMH HABBIKAMU TIOJTYYCHHS U MHTEPIIPUTAIH JAHHBIX XUMHUYECKOT'0 IKCTICPIMEHTA, HX UCTIOJIE30BAHUS
B MEUIIMHCKON MPAKTHKE; PACUETOB COCTaBa U MPUTOTOBJIEHUS paCTBOPOB.

I1l. MECTO YYEFHOM JUCIATIIJINHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPO-
I'PAMMBbI

VYyebnast qucuuIuinHa «XUMUS » BXOJUT B 0a30BYIO 4acTh paboyero yaeOHOTo MiaHa Mmojro-
ToBKH 110 crienrasibHOCTH 31. 05. 02 [eauaTpus c unaexkcom b1.0.14.

B cooTBeTcTBHM ¢ ICHCTBYIONIMM y4eOHBIM TUTAHOM  JaHHAS JUCIUIUIMHA WU3Y4aeTcsl BO
BTOPOM CEMECTpE .

Martepuan TUCIUTUIHHBI OTMPASTCS Ha MPUOOPETCHHBIE PaHee 3HAHUS 110 OMOJIOTHH, MaTeMa-
ke, ¢usnke .JlucruruimHa «XUMUS» SBISETCS OCHOBOIOJIATAMOIICH JIJIS M3YYCHHS CIICTYIOIIN X
JTUCIMIUTAH: OMOJIOTHYECKass XUMUS , HOpMaJTbHas W MaTo(QU3NO0JIOTHS, (PapMaKoJIIOTHsI, TOKCUKOJIO-
rUYecKasi XMMHUS, THTHCHA, BHYTPSHHHUE 0OJIE3HH U (PU3NOTEpaITusl.

OcBoeHHEe KOMIIETEHIMI B TIPOIIECCe M3YUEHHs TUCIMILIMHBI CIIOCOOCTBYET (POPMHUPOBAHUIO
3HaHWH, YMCHUI W HaBBIKOB, TO3BOJIIOIINX OCYIIECTBIATH dPPEKTHBHYIO pabOTy MO pean3aluu
CIICAYIOIMIMX BHIOB 3a7ad MNPO(EeCCHOHAIBHOW JEATENFHOCTH: TEpaneBTHYECKass W HAaydHO-
HCCIIeIOBATEIILCKAS.

IV. OFBEM JUCHUILIMHBI U BUJIbI YYEBHOM
OOw1ast TPyA0E€MKOCTb AUCLUILIMHBI COCTABIIAET 33aU€THBIX €ANHUIIBL.

Bunpt paboTsl KonndecTBo yacoB B ceMecTpe
KonrtakTHas paboTa (Bcero), B TOM 4HCIIe 50
AynutopHas paborta 50
Jlexmuu (JI) 16
[Tpaktuueckue 3ansatus(113) 34




CamocrosarensHas padota(CPO) 58
Bun npomexyro4Hoi arrecTanuu 3a4eT
NTOI'O: Ob6mas a.u 108
TPYAOEMKOCTb
3.e 3

V. COJIEP)KAHUE YUYEBHOM JUCIUILIVHBI

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

Ne | Konrposmmpyemsbie | HaumeHnoBanue pasjae-
n/n KOMIIETEHIIMHU JIa AUCHHUILIMHBI Copepixanue paznena
1 2 3 4
1. |OIIK-5 OO0mas xumus. brono- | Xumusi 6HOreHHBIX 3J1€EMEHTOB
TUYECKH aKTUBHbIC HU3- | [loHATHE O OMOre€HHOCTH XMMHUYECKHX dJie-
NA-1omnxs KOMOJIEKYJIIPHBIE HEOP- | MEHTOB. Makpo- M MHKpPOJIEMEHTHI. buo-
N-20mnks TaHWYECKNE BEIIECTBA chepa. KpyroBopor OMOTEHHBIX 3JI€MEHTOB.

(cTpoeHue, CBOMCTBA,
ydacTue B QyHKIIMOHU-
pOBaHMUE KUBBIX CH-
CTEM).

KymmynupoBanue OHOTEHHBIX JJIEMEHTOB
KUBBIMH cucTeMamu. Knaccuduxarus sme-
MEHTOB TI0 WX (DYHKIITMOHAIBHOU POJIU B Op-
ragusme. DKOJOTMYECKHE AaCIEKThl XUMHHU
OMOT€HHEBIX 3JIEMEHTOB.

Xumus djiemenToB d -6,10Kka
DNIEKTPOHHBIE CTPYKTYPhl aTOMOB W KaTHO-
HOB. Hambonee BakHble OWOIE€HHBIC »BIle-
MeHTHI O -0710Kka - OHOMETaIIBI: XPOM-ME/Ib,
MOJIHOIEH. OKHCIIUTETBHO-
BOCCTAHOBUTEJIBHBIC CBOWCTBA: 3aKOHOMEP-
HOCTH YCTOWYHMBOCTH CTEIICHEH OKHCIICHHS,
JTUCITPOTIOPITMOHUPOBAHKUE MPOMEKYTOUHBIX
CTEIIEHEH OKHCJICHHUS. YCTOMYHMBOCTH B
YCIIOBHSIX OpraHu3Ma CTENeHHU OKHCIICHUSI.
KoMmmiekcuple coeauuHeHus d->IeMeHTOB.
Krnaccudukarus KOMIUIEKCOB MO 3apsny H
npupoje aurasaoB. KoopanHanuoHHas Teo-
pust Bepuepa. HomeHknaTypa KOMITJIEKCHBIX
coenuHeHn. OCHOBEI

JUTaHA000OMEHHBIX PAaBHOBECHM M TPOIIEC-
coB. MoHHBIE paBHOBECHS B pacTBOpax
KOMILUIEKCHBIX coennHennii. KoncTaHnTel He-
CTOMKOCTH. POJIb KOMIIJIEKCHBIX COCIMHEHUM
B JKU3HENIEATENBHOCTH opranusma. Ux mpu-
MEHEHHE B TepaINUH, SKOJIOTHUH.

KpaTkas cpaBHHMTeNnbHAs XapaKTePUCTHKA U
MEIUKO-OHOJIOTHYSCKOE 3HAYCHUE COCIUHE-
HUH Kene3a, MONMOAEHA , BOJb(ppamMa, KO-
OanbpTa, HUKENS, Melu, cepedpa, IMHKA, PTY-
TH. DKOJOTHYECKHE aCIEKThl TOKCHYECKOI'O




JICCTBHsL COJIEH PTYTH, Kagmus. MexaHusm
3amycKka HEpOKCHAHOro okucieHus. OOpa-
30BaHUE CYIIEPOKCUIHBIX HOH-PAANKAIIOB

OIIK-5 OneMeHTsl xuMudeckoil | TeopeTrnyeckue 0CHOBBI TEPMOIUHAMHKH
N-1omk-s TEPMOJIMHAMUKH, TEP- U OMOIHEPreTUKHU
NI-20mk-s MOJIMHAMUKH pacTBOpOB | [IoHSATHE TEPMOIMHAMUYECKOU CUCTEMBI.
U XuMHuyeckoil kuHeTu- | [lepBoe Hayasio TepMOIMHAMUKU. DHTANb-
KH. nus. 3akoH ['ecca. [IpumeHeHue nepBoro
Hayaja TepMOJAMHAMUKH K OMOCHCTEMaM.
Outponus. Jueprus ['m66ca. [Iporunosupo-
BaHUE HaIpaBJIEHUS CAMOIIPOU3BOJILHO MPO-
TeKaroluX rnpoieccoB [IpuHLum 3HEpreTH-
YECKOTO COMPSKEHHUS.
OCHOBHBIE THITBI XUMHU- Y4enue o pacTBopax
Onk-5 YECKHUX PABHOBECUH U Pone Bombl B xm3HEAesTenbHOCTH. Kosutn-
N-1lonk-s MPOIIECCOB B (YHKIIMO- | TAaTUBHBIE CBOMCTBA PacTBOPOB. 3akoH Pay-
NJ-20mk-5 HHUPOBAHUU KUBBIX CH- 1s1. OcMOC U OCMOTHYECKOE IaBJICHHE: 3a-

CTEM.

koH Bant-T'odda. I[lonsarue o umzoocmum.
Ponbp ocmoca B OHOJOTMYECKHX CHUCTEMaXx.
[Inazmonm3, reMoims.

[IporonuTnyeckne paBHOBecHS M TPO-
ecchl

[Tporonutuyeckas Teopus KUCIOT M OCHO-
Banuii. Jluccommarms Boxabl. OOpa3zoBaHme
BOJIOPOJHBIX CBs3€M Kak (akTop camoopra-
HU3ALUU JKUBBIX cucTeM. pH-BogopoaHbIi
nokasatenb. bydepHbie pacTBopsl u Oydep-
HBIE CHCTEeMBI. Teopusi KHCIOTHO-OCHOBHOTO
paBHOBECHS] KaK OCHOBA MJIsi YCBOCHHS 3a-
KOHOMEpHOCTEH (PYHKIIMOHUPOBAHUS TIPO-
TOJIUTUYECKUX Oy(QepHbIX CHCTEM KpPOBH,
UMbl U IPYTUX OHOJOTUYECKUX KHUAKO-
CTEH.

I'eTeporenHble paBHOBeCHS M NPOLECCHI B
opraHusme

VYcnoBust oOpa3oBaHMSI W pacTBOpPEHUS
ocankoB. KoHcTaHTa pacTBOPUMOCTH U pac-
TBOPUMOCTb. SIBNeHMe nzoMopduzma




OIIK-5 dusnyeckas XUMUS 110- dusuyeckas XUMHA IOBEPXHOCTHBIX
N-1omk-s BEPXHOCTHBIX SIBJICHUM B | ABJIEHUH U CBOWCTBA IMCIIEPCHBIX CHCTEM
N-20mk-5 (GyHKIMOHUPOBAHUI [ToBepxunocTHas sueprust ['m66ca. Ancop6-
KHUBBIX CUCTEM. mus. YpaBHenue [u06ca. IloBepxHocTHO-
AKTUBHBIE M TIOBEPXHOCTHO HEAKTHBHBIC
BemiecTBa. OpHUeHTALMsT MOJIEKYJ B TIOBEPX-
HOCTHOM CJIO€ U CTPYKTypa OmomMeMOpaH.
Crpoenne MULIEIUIBI.
Ancopouus
AJlIcopOLIMOHHBIE PAaBHOBECHS U TIPOLIECCHI
Ha HETOJBWXHBIX M TOJBIKHBIX TpaHUIAX
pasnena ¢a3. YpaBuenue JIaHrmiopa. fBie-
HHA aaco0IMHU B OMOJIOTHH U MEIUIIMHE.
Onk-5 duznyeckas XuMus JucnepcHble cuCTEMBbI
N-1omk-s JIACTIEPCHBIX CUCTEM B Knaccudukanus aucnepcHbx cuctem. Mu-
N-20mnxs (hYHKIIMOHUPOBAHUU 1euiooopazoBanue B pactBopax [1AB.
JKUBBIX CUCTEM. [Tosnydenue, cBOMCTBA U OYHUCTKA KOJUTOW/I-
HBIX PAcTBOPOB. [IpMHIMIIBI YCTOMYHMBOCTH
KOJUIOUTHBIX PacTBOPOB. SIBJICHUS KOaryJs-
1017078
OIIK-5 Buoopranmnueckas xu- | Cneuuduueckas peakiuoHHasi ClIOCOOHOCTh
N-1onk-s mus. [Tonm- u rerepo- MOMM(PYHKITUOHATHHBIX W TeTepOPyHKIIHO-
NI-20mk-s (hyHKIIMOHANIBHBIE Opra- | HATBHBIX OPraHUYECKUX COCTUHEHUN.
HUYECKHE COCTUHEHNS,
Y4acTBYIOIIME B IIPO-
eccax KU3HeIeATeNb-
HOCTH.
Onk-8 buononumeps! n ux buonornuecku BaxxHbl€ reTEPOLUKINYECKHE
N1-1onks CTPYKTYPHBIC KOMIIO- COCIMHEHUS. 0.-AMUHOKHUCIIOTBI, TICITHIBI,
NJ-20mk-5 HEHTEL.

Oenku. YTieBoasl (MOHO-, TU- U TTOJIcaxa-
publ). HyKiIeMHOBBIE KUCIIOTHI, HYKJICO-
TUIHBIC KO(PEPMEHTBI.

5.2. Pa3nesibl JMCUMILVIMHBI M TPYA0EMKOCTh 110 BUIAM Y4eOHOi#l padoThI

Ne pazpenal Cemectp HanmeHoBaHue pasgena Bupabl yueOHoii paboThl, 4ac.
OUCUUNNANHDI AynutopHas | BHeaynutopnas | Beero
JI 113 CPO
1 Oo0mas xumus. buomornue- |2 2 6 10

CKU aKTHUBHbBIE HU3KOMOJIEKY-
JSIPHBIE HEOPraHUYECKHE Be-
niecTBa (CTpOEHUE, CBOMCTBA,
y4yacTtue B (yHKIIMOHUPOBA-




HUE KUBBIX CHCTEM).

DneMEHTBl XUMHUYECKOU Tep- 2 10 12
1.2 MOJMHAMHUKH, TEPMOTTHAMH-
KM paCTBOPOB U XUMHUYECKOU
KUHCTHUKHU.
1.3 OCHOBHBIE THUITBI XUMUYECKHUX 10 10
PaBHOBECHH U MPOLIECCOB B
(O YHKIIMOHUPOBAHWH KUBBIX
CHUCTEM.
1.4 1 dwusznyueckas XuMUs MOBEPx- | 2 2 6 10
HOCTHBIX SIBIICHUH B ()yHKIIH-
OHHPOBAHUH KUBBIX CUCTEM.
1 duznyeckas XuMUs qucrepe- | 2 2 6 10
15 HBIX CUCTEM B ()YHKLIHOHUPO-
BAaHHHU KUBBIX CHCTEM.
1 Buooprannyeckast Xumusi. 2 4 6 12
2.1 [Tonu- u rerepodyHKIHO-
HaJIbHBIE COCJIMHEHUS, y4acT-
BYIOIIIME B TPOIIECCAX KU3HE-
JeSITEeITbHOCTH
1 bromonuMeps! 1 UX CTPyK- 2 12 14 28
2.2 TYPHBIE KOMIIOHEHTHI.
Buja npoMesKyTO4YHOI aTTecTalNM: 3a4eT
Hroro 3a cemectp: 16 34 58 108
5.3. TemaTu4yecKuH NJIAH JEeKIUH
Ne Kon-Bo
vaznena | HaumeHnoBanue pasjena Tembl Jiekumii 4acoB B
ceMecT
pe
Oo0mas xumus. bruonornuecku JI1. Xumus OWOTeHHBIX 3JIeMeHTOB. Kowm-
1 AKTUBHBIE HU3KOMOJIEKYISIPHbBIE TUIEKCHBIE COeTMHEHUSI. 2
HEOpraHu4eckue BelecTna (CTpo-
€HHe, CBOMCTBA, yuacTue B (hyHK-
IIMOHUPOBAHHE JKUBBIX CUCTEM).
OCHOBHBIE THITBI XUMUYECKUX JI2.PactBopsl. KonmnuratusHeie CBOICTBa 2
3 paBHOBECHUH U MPOIIECCOB B (PyHK- | PacTBOPOB.
[IMOHUPOBAHUH JKUBBIX CUCTEM.
JI3.bythepHble cUCTEMBI. 2




JI4.I'ereporeHHbI€ SBJIEHUS U IIPOLIECCHI. 2
dusnyeckas XuMus NOBEpXHOCT- | JIS.Dusnueckass XuMHs MOBEPXHOCTHBIX SIB-
4 HBIX SIBIICHUH B (DYHKIIMOHUPOBA- | JICHUH. AycopOuusi. 2
HUHU KUBBIX CUCTEM.
JI6.®u3nueckass XUMHUS JUCIEPCHBIX CH-
5 ®duznyeckas XuMuUs JUCHEPCHBIX | creM. KomoniHble pacTBOPBI. 2
CUCTEM B (PYHKIIMOHUPOBAHUU
YKUBBIX CHCTEM.
6 Oprannyeckas xumus. [lomm- u | JI7.buooprannyeckas xumus. [loam- u rere-
reTepo(yHKIHOHAIBHBIC COCTH- | pod)yHKIIMOHATBHBIC OPTaHHICCKHUE COC/IH- 2
HCHMA, yHACTBYIOIMHE B IPOLCC- | yoppg Bromorndeck BaKHbIC reTepoINK-
cax )KM3HEeAEATEeIbHOCTH.
JMYECKHUE COETMHEHUSI.
7 buononuMeps! U UX CTPYKTYpHBIE
KOMITOHEHTBI. JI8.HykiienHOBBIE KHCITOTHI. 2
U Toro: 16
5.4. IlpakTuyeckue 3aHATHS
No | Paznen nucuumniInHb HaunmeHnoBanue npakTUYECKUX ®opmel Teky- | KonndecTBo
n/m 3aHATUN IIEro KOHTPOJIA | 4acoB B Ce-
MecTpe
1.1 | O6mas xumus. buono- | I13.1. buorenusie 31eMeHTHI.
TUYECKU aKTHBHbIE HU3- | KoMIUIeKCHBIE COETMHEHN .
KOMOJIEKYJISIPHBIE HEOP- C,KpNel,T,P,IIp
FaHUYECKHE BEIlleCTBa
(cTpoeHue, CBOMCTBA, JIp.1. KomIuiekCHbIE COeTMHEHUS
ydactue B QyHKIIMOHH- | U UX CBOMCTBA.
POBAHHUE KUBBIX CUCTEM
1.2 | DneMeHThl XUMHUYECKOH

TEPpMOJUHAMUKU, TEP-

MoauHaMUKH pacTBopoB | I13.2. Xumnueckas tepmogunamu- | C,T,

1 XUMHUYECKON KUHETH- Ka.

KH. JIp.2 Onpenenenue TEMIOBOTO
s dekTa XUMHUECKON PeaKIInH.

P3,KpNe2,P.I1p




Ocnosuble Tunsl xumu- | [13.3 . PactBopsl. Kommmrarususie | C,P3,C3,T,P,IIp
YECKUX PAaBHOBECHH U CBOMCTBa pacTBOPOB.
1.3 | mporueccoB B pynkimo- | JIp.3. OcMmoc, ocMoTHYECKOE J1aB-
HUPOBAHHH KHBBIX CH- | JICHHE. POCT HCKYCCTBEHHOU
CTEM. kietku Tpayoe.
[13.4. KucnotHo-ocHOBHOE paB- C,P3,C3,T,P,IIp
HoBecue. ['unposms coneit. Jip.4.
TunnuHele cirydyau ruapoIn3a co-
nen.
I13.5. Bydepnsbie cucremsr. by- C,P3,C3,T,P,IIp
(dbepHasi eMKOCTb.
JIp.5. CpoiictBa OydepHbIX pac-
TBOPOB.
[13.6.KonnmuraTuBHBIE CBOMCTBA KonNel
pactBopoB. KucioTHo-oCHOBHOE
paBHOBecue. ['uaponus coneil.
BbydepHbie cucremsl
I13.7. I'ereporennsie npoueccsl u | T,C,P3,I1p
paBHOBECHS.
JIp.6.13y4yenue ycinoBuii pacTBo-
peHus u 00pa3oBaHUs OCAIKOB.
dusnueckas XUMUS 110-
1.4 | BepxHocTHbIX siBNieHu# B | [13.8.IloBepXHOCTHBIC SIBIICHMS. C, P,KpNe3,IIp
(hYHKIIMOHUPOBAHUN JIp.7.CopOuiOHHbIE SBJICHUS.
YKUBBIX CUCTEM.
duzndeckas XUMHS I13.9. lucniepcHbie CUCTEMBI. C,T,KpNe4,
1.5 | qucniepCHBIX CUCTEM B Konnouaeie pacTBOphI. Y CTOM- IIp
(G YHKIIMOHUPOBAHUH YUBOCTb KOJUIOMJIHBIX CUCTEM.
KUBBIX CHCTEM. Koarynsmus.
JIp.8.IlonydyeHue u cBoicTBa KOJI-
JOUJIHBIX pacTBOpoB. Koarymsius
KOJUIOMJIOB DJIEKTPOJIUTAMH.
Buoopranmueckas xu- | [13.10Ilonu-u rerepodyHkimo- P.T.IIp,C
2.1 | mus. Ilonu- u rerepo- HaJIbHBIE COSMHEHUS. A30TCO-

q)YHKHI/IOHaJIBHBIe CO-
CANHCHUS, YHaCTBYIO-
e B Ipoueccax Kus-
HCACATCIbHOCTH.

ACprKalue OMOJOTUYECKU BaXK-
HBIC TCTCPOHUKIINICCKUEC COCIU-
HCHHA.

JIp.9.OT1KpbITHE 111aBEIEBOM KHC-
JIOTHI B BHJIE€ KaJbI[UEBOU COJIH.
OO0pazoBaHue XeIaTHOTO COe/IU-
HEHUsl BUHHOW KHUCIIOTHI C TU]I-
poxcuom meau(ll).
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113.11.OMbBLIsIEMBIE JTUITUIEL.
JIp.10.Oxucnenue oJieMHOBOM
KHUCJIOTHI pACTBOPOM IE€pMaHraHa-
Ta KaJIusl.

C,T,Ip,P

buononumeps! u ux
2.2 | CTpYKTypHBIE KOMIIO-
HEHTEHI.

[13.12. 0-aMUHOKHCIIOTHI .
JIp.11. KayecTBeHHbIE peakuu
Ha 0-aMUHOKHCIIOTHI

C,T.IIp,P

T13.13.benku v menTuIs!.

C,T,Ip,P

[13.14.YrneBoasl. MoHOCaxapu/ibl.

C,T IIp,P

I13.15 JInu- u nosmcaxapusl.
JIp.12. TIpo6a Tpommepa, peak-
s CenTnBaHOBA, BOCCTAHOBIIE-
HHUE aMMHAYHOTO PacTBOpPA TU/I-
pokcua cepedpa TIIFOKO30M, OT-
CYTCTBHE BOCCTAHABIMBAIOLIECH
CHocoOHOCTH y caxapo3sbl. Kaye-
CTBEHHAs peakllyis Ha KpaxMmal.

C,T,Ip,P

I13.16.HyknenHOBbIE KUCIIOTHI.

C,T ,Ip,P

[13.17.PybexxHblii KOHTPOJIb. 3a-
Yer.

KoaNe2

UTOrO:

34

Dopmbl mekywe2o KoHmpoasa ycnesaemocmu (¢ cokpawjenuamu): T — mecmuposanue, Ilp — oyenka
0C80EHUSI NPAKMUYECKUX HA8bIKo8 , P — nanucanue u 3awuma peghepama, C — cobecedosanue no

KOHmMpobHbim 6onpocam, Kon-konnoxeuym, Kp -konmponvnas paboma , C3- cumyayuonHvle 3a0a-

yu, P3- pacuemnule 3a0auu.

5.5. YueOHo-MeTOoaM4YEeCKOEe O0ecTiedeHue ISl CAMOCTOSITEIbHOM Pad0ThI O TUCHHUIIJIMHE

5.5.1. CamocrosiTeqibHast padoTa 00y4aromerocsi Mo JMCHUIINHE

Ne | Pasnmen Buaer CPC Bcero dopma
AUACHHUILINHBI 4acoB | KOHTPOJIA

1.1 | O6mas xumms buonoru- | PedeparuBHbie cOOOLIEHNS C TOATOTOB- C
YECKU AaKTUBHBIE HU3KO- | KOM MyJIbTUMEAUNHBIX IIpe3eHTanuii [1on- P3
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MOJICKYJISIpHBIE HEOpra- | TOTOBKa K KOHTPOJBHOU paboTe , TECTH- 6 P
HUYECKUE BEIIECTBA | pOBaHUIO, 1abopaTopHOU padoTe. T
(cTpoenue, CBOICTBA, Ip
ydactue B (YHKIMOHH- KpNel
pPOBAHUE JKUBBIX CUCTEM.

OneMeHThl XUMHU4eckoil | Pacuernble 3amaun. PedeparuBHbie co- P3
TEPMOJIMHAMHUKH,  Tep- | OOLIEHUs C MOATOTOBKON MYyIbTUMEIN - 10 IIp

1.2 | MogMHAMHKH pPacTBOPOB | HBIX Ipe3eHTanuii. [loaroroska k koH- KpNe2
U XUMHUYECKOH KHUHETU- | TPOJIbHOU padoTe ,KOJJIOKBUYMY U J1a00- C
KH paTopHoii padore.

OcHoBHbI€ TUIIBI XUMHU- | PedepaTtuBHbIE COOOIIEHUS C IMOATOTOB- P

1.3 | yeckux paBHOBECHH U KOW MYJIbTUMEIMNHBIX ITpe3eHTanui [1o - 10 T
MIPOLIECCOB B (PYHKIIMO- | TOTOBKAa K TECTHPOBAHHIO, KOJJIOKBUYMY, Ip
HUPOBAHUU KUBBIX CH- | TabopaTtopHoit pabore. Pabora ¢ »snek- KonNel
CTeM TPOHHBIMH 00pa30BaTEeNIbHBIMH pecypca- C

MH, Pa3MEIIEHHbIMH B AJIEKTPOHHOW WH-
dbopmarmonHoii cucreme [IMVY.

1.4 | ®usnueckas xumus no- | PegepatuBHbie cooOIIeHNS 10 3aaHUIO C
BEPXHOCTHBIX SIBJICHUH B | IpENojaBaTeis ¢ MOArOTOBKOW MYJIbTH- 6 P
(G YHKIIMOHUPOBAHUH MeuitHbIX npe3eHTanuil. PaboTa ¢ anek- T
JKUBBIX CUCTEM. TPOHHBIMH 00pa30BaTEIHLHBIMH peCypca- KpNe3

MU, Pa3MEIleHHbIMU B AJIEKTPOHHO-
uHpopmarmonnoi cucreme JJI'MYVY. Tlon-
TOTOBKA K TECTUPOBAHUIO ,TIOJATOTOBKA K
KOJUIOKBUYMY, 1abopaTopHO# padoTe.

1.5 | ®dusznyeckas XumMus PedeparuBHbie COOOMIEHMS C TIOATOTOB- KpNed
JIACIIEPCHBIX CHCTEM B KOW MYJIbTUMEIUMHBIX PE3CHTALUN . 6 P
(bYHKIHOHHPOBAHH [ToaroToBka K KOHTPOJILHOM paboTe, Ja- C
SKIBBIX CHCTEM. O6oparopHoii paboTe Hp

2.1 | buoopranuyeckasi xu- | IloaroroBka x MpakKTUUYECKUM 3aaHUSM.
mus. [lonm- u rerepo- IToaroroBka K TEKyleMy TECTOBOMY KOH- ITp,P,T,C

q)YHKHHOHaJIBHBIe CO-
CANHCHUS, YHaCTBYIO-
IIKUE B IIpoHeccax Ku3-
HEACATCIBbHOCTH.

TpOJIr0. BBINOIHEHNE BHEAYIUTOPHBIX 3a-
naHui — pedepar.
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buononumeps! u nx [ToaroToBka K MpakTUYECKUM 3aJaHUSM,

2.2 | CTPYKTYpHBIE KOMIIO- nabopaTopHoii pabdore. 7 ITp,P,C,PK
HEHTBL. BrInonHeHue BHEayIUTOPHBIX 3alaHUN —
pedepar.

[MoaroToBka K pyoexXKHOMY KOHTPOJIIO.

IToaroroBka k 3auery

7 C
[loBTOpeHue 1 3aKperieHre N3y4YEHHOTO
MaTepuaia (paboTa ¢ JEKIIMOHHBIM MaTe-
puangom, yaeOHOM JTUTEPATYpOHt).
Hroro: 58

*®opmoli npomexncymoyHoli ammecmayuu aeaaemca 3ayem. Qopmvl mexywe20 KOHmMpOos yere-
BAEMOCTH (¢ cokpawenusamu): T — mecmuposanue, Ilp — oyenka oceoenus npakmuueckux Hagwbikos ,
P — wnanucanue u sawuma pegepama, C — cobecedogsanHue no KOHMpoOIbHbIM 6onpocam, Kon-
xoanoxsuym, Kp -xonmponvnas paboma C3- cumyayuonnvie 3adavu, P3- pacuemmuwie 3a0auu, PK-
PYOedCHbIL KOHMPOTIb.

5.5.2. Temsl pedepaToB 0 CAMOCTOATEIbHOH padoTe 00yYaAKOIIUXCSI:

1 PASAEJ 1.1 (MA-lonk-s UI-20nk-s )

1.1 J)KuBoii opraHusm 1 TEPMOAMHAMHUKA.

2. KanopuiHOCTh MUIIEBBIX MPOAYKTOB, IPUHIUIIBI COCTABICHUS TUET K PALUOHY.
3. DHeprus aKTUBAIWH.

4. TepMOaMHAMUYECKUN aCTIEKT XUMHYECKOTO PAaBHOBECHS.

PA3JIEJI 1.2 (MJ-lonk-s, AA-2onk-5 )

1.HamnpaByiieHue NpoTeKaHUsl XUMUUECKON PEaKIIUH.

2. Meauko-0Onosiornyeckoe 3Hau€HUE 0CMOCa U OCMOTHYECKOTO JJaBICHHUS.

3. ®U3UKO-XUMHUYECKHE OCHOBBI BOJAHO-AJIEKTPOHHOTO OajaHca B OpraHu3Me.
4. Attmnos, ajakajos.

5.R-ocHOBHOE paBHOBECHE U LIEIOYHON pe3epB KPOBH.

6. CocTaB ¥ KOHIIEHTPAIlMH KOMIIOHEHTOB (DU3UOJIOTHYECKUX PACTBOPOB.

PA3JIEJI 1.3 (MA-1onk-s U-20nk-5 )

1. Menuko-01onorudeckas poJib 2JIEMEHTOB S-0JI0Ka.

2. Meauko-Ouosioruyeckasi pojib SJIE€MEHTOB P-0J0Ka.

3. Meauko-06rooruueckas posib 3JIeMeHTOB (-010Ka.

4. Kakue metamisl BeIOUparoT cebe nuranapl? (O01ee 3HakoMcTBO ¢ KoHIueniuei [Tupcona).
5. CTpoeHue u CBOICTBA KOMILJIEKCOB IIEPEHOCUMKOB KUCIOPOAA

PA3JIEJ 1.4 ( MO-1lonk-s, U-20nk-s )
1. Ilpumenenne [1AB B xupypruu. Ctpoenue [IAB. Mexanusm neicTsus.
2. Ancop6uus. Buapsl ancopOLnoHHOM Tepanuu.

PA3JIEJ 1.5 (MI-lomks MA-20mk.s )
13



1. Munemioobpa3oBanue. SIBieHue cooOMIn3aiui B MEAULIUHE U (hapMaIiH.
2. SIBneHus KOoaryJsiauu, KOHHOHHHOﬁ 3al0UThI U NICTITU3AllUN B JKUBOM OPraHHU3MC.

PA3JEJ 2.1 (MA-1onk-5s, UA-20mk-5 )

1. Ontuyeckast U30MepUsl OKCUKUCIIOT. PalleMuueckue cmecH.

2. Peakuu LUKIIN3ALKN U STUMUHUPOBAHUS OKCUKHUCIIOT.

3. JIByX- U TPEXOCHOBHbIE OKCUKHUCIIOTHI. IX 3HaueHne B OMOJOTUU U METUIMHE.

4. CaiuuioBas KUCJIOTA U €€ IPOU3BOIHBIE.

5. Hammune a-CH-KHCIIOTHOTO IEHTPa B OKCOCOEAMHEHHIX KaK Mpu4yrHa o0pazoBanus cBs3u C-C B
peakmusx in vivo.

PA3JEJI 2.2 (MA-1onk-5s, UA-20mk-5 )

1. Terepononucaxapusl. ['manypoHoBas Kuciaora.

2. T'erepononucaxapuipl. XOHAPOUTHUHCYIb(ATHI

3. 'erepononucaxapumpl. I'enapus.
4. Ponb BOJIOPOJIHBIX CBsI3€H B KauecTBE (paKTopa caMOOpraHU3aluu KUBbIX cucteM. @opMupoBaHue
BOJIOPOAHBIX CBA3eH Mexay crpykrypamu JIHK n PHK.

5. Xummueckast npupoia kopoHosupyca SARS-CoV-2.
6.«Xumepa» u COVID-19.

VI. OHEHOYHBIE CPEACTBA JUISI TEKYHIET'O KOHTPOJISI YCIIEBAEMOCTH U
IMPOMEXYTOYHOU ATTECTAIIUU 110 HTOI'AM OCBOEHUA JTNCHUIIJIMHBI

@DOHJI OLICHOYHBIX CPEACTB B MOJHOM KOMIUIEKTE I TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U
MIPOMEXYTOYHOM aTTeCTallMy MO WUTOraM OCBOCHMS AUCLUMILIMHBI, pa3paboTaH B (opme camocTos-
TEJIBHOrO IOKYMEHTa B BUJIE MPHIIOKEeHHE K paboyuelt mporpamMe aucuuinibl. (IIpunosxenue 1)

6.1. [lepeuyeHb KOMIIETEHIMI C YKAa3aHUEM 3TANOB UX (OPMHPOBAHUSA B Mpolecce OCBOCHUS
padoueii mMporpaMmbl JUCUMILIIMHBI

Kox konTpoJIn- HaumenoBanme pa3saesa IUCUMILIIN- D opMbI KOHTPOJIA
pyemoii komIie- HBI
TEeHIUH
WN/I-1omk-s Oo6mast xumus. bruomornyecku akTuB- P, T, P3, Kp,Ilp
NJI-20mk-5 HbIE HU3KOMOJIEKYJISIPHbIE HEOpraHuye-

CKHe BellecTBa (CTpOeHUE, CBONCTBA,
y4acTd B ()yHKIIMOHUPOBAHUE KHUBBIX
CUCTEeM) DIIEMEHThI XMMHUYECKOH Tep-
MOJMHAMUKH, TEPMOJUHAMUKH PACTBO-
POB M XMMHUYECKON KUHETHKHU.

OneMeHThl xumuieckoit repmogunamu- | C, T,P,IIp,Kp,C3,P3
NI-1omk-s KW, TEPMOJAMHAMHUKU PACTBOPOB U XU-
NJI-20mk-5 MHUYECKON KMHETUKHU.
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NA-1omnks OcHoBHbIe TUIIBI xXUMUYeckux pasHoBe- | P,C,IIp,Koiu, C3,P3,T.
N-20mk-5 CHH M TIPOIIECCOB B ()YHKLIMOHUPOBAHUH

JKMBEIX CHCTCM.
N-1omks dusznyecKas XMMHUsI TOBEPXHOCTHBIX C ,P.IIp,T,Kp.
N-20mk-5 SIBJICHUW B (DYHKIIHOHUPOBAHHUH KUBBIX

CHCTEM.
N-1omk-s dusznyeckass XMMHUs JUCIIEPCHBIX CU- C,P.IIp,Kp
N-20mk-5 CTeM B (YHKIIMOHUPOBAHUU YKUBBIX CH-

CTEM.
N-1omnk-s buooprannueckas xumus. [lonmu- ure- | C,P,IIp,T
N-20mk-s TepOoYHKITMOHAIBHBIE COSTMHEHUS,

Y4acTBYIOIIKME B TIPOLIECCaX >KU3HEACS-

TEJILHOCTH.
NA-1onks buononumeps! u ux crpykrypusie koM- | C.P.IIp,Koa.
NI-20mk-5 MOHEHTEL

6.1.2. OueHouyHbIe CPeaCTBA VI TEKYLIEro KOHTPOJIsSl YCIIeBAEMOCTH

JI1st TeKyIIero KOHTPOJIs YCIIeBAeMOCTH JTUCIMILTMHE UCTIONB3YIOT CIEAYIONINE OIICHOYHBIC CPE/I-
CTBa. 1) Tunosnlie 3alaHUA VISl OUCHUBAHUA PE3yJbTAaTOB OCBOCHUS KOMIICTCHIIMM HA YPOBHE
«3HaTh» ( OCHOBBI XUMHH OMOTEHHBIX JIEMEHTOB, X POJIb B )KU3HEICSITEILHOCTH OPraHi3Ma; CyTh
METaJIOJIUTaHJHOTO OajlaHca B OpraHu3Me U MIPUYHHBI €r0 HApYIICHHSI.)

TECTUPOBAHUE
Paznen 1. buosioruyecku aKTUBHbIE HU3KOMOJIEKYJISIPHbIE HEOPraHUYeCKHUe BellecTBa.
I13.1.buorennsie 3eMeHTEL. KOMIIIIEKCHEIE COSTUHEHUSI
Koa xoutpoaupyemoii komnerenmuu OITK-5 ( UJI-20mk-5 )

Buorennsie 31eMeHTbI

1. DHpemMuyeckue 3a001€BaHUs CBSI3aHbl:  |C pOCTOM YelloBeKa

!c 0COOEHHOCTAMU OPraHU3MOB !Cc pe)KMMOM CHa U OTJbIXa

!+c OMOreOXMMUYECKUM COCTOSIHUEM CpeJibl OOMTaHUs  !C BECOM uesloBeKa

2. Hanuuue B opranusme MOCTOSHHOM IMPUMECH HOHOB CTPOHLUS HapsAy C MOHAMM KaJlbLs OOBACHS-
eTcst: !pasnnureM pa3MepoB UX HOHOB

!+CcX0ACTBOM pa3MepOB UX HOHOB !paznuunreM CTpOEHUs X aTOMOB

3. K GMoreHHBIM OTHOCATCS 3JIEMEHTHI:  !coaeprkaliuecs B IMUILE

I+HeoOX0MMBbIe /17151 )KU3HEAEATEIIbHOCTH OpraHu3Ma

monajaromue B OpraHu3M U3 OKPYKArOIIEH CpeIbl

monajaromye B OpraHu3M U3 BHYTPEHHEHN cpezbl

4. Bo BceX COEIMHEHMSX, COEPIKALIUXCS B )KUBBIX OpraHU3Max, BOAOPOJ UMEET CTEIEHb OKUCICHMUS:!
+1 0 -1

5. Harpuii u 1uTHiA HaKaIuIMBaIOTCA:

!BO BHYTPUKJIETOUYHOH JXKUIKOCTH  !+BO BHEKIIETOUHOM KUAKOCTH

6. Kanuii, pyouauit u 1ie3uii HaKarJIMBarOTCsA B OpraHU3Me :

!+BO BHYTPHUKJIETOYHOM KMJIKOCTH !BO BHEKJIIETOYHOM JKUJKOCTH

7. B opranusme HaTpuil HaXoIUTCs B BUAE cojeil: !xmopunos !dpochatos

!BOJIOpOIOKapOOHATOB I+Bcex, BbIIIE IEPEUNCIIEHHBIX COEIMHEHUI

8. INocrosiHHOe M30bITouHOE MOTpebenne NaCl cnocoGcTByeT MOsBICHUIO B OpraHU3Me OCMOTHYE-
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CKOM: !+TuneproHMd !TUNOTOHMM  !M300CMUU

9. T'unepronunueckue pacrsopbl NaCl oGnagator cBoiicTBOM:

!+aHTUMHUKPOOHBIM lcna3MOIUTHYECKUM
Iperyisiiu 0CMOTHYECKOTO TOMEOCTa3a
10. ITpumenenne NaHCO3 B OonbInX 033X MPUBOJUT K:

I+asikano3y !MOBBIMIEHUIO KUCIOTHOCTH JKEIYJOYHOTO COKa
launno3y !MOHMXK. KUCIOTHOCTH JKEIYA0YHOTO COKa

11. Kanuii B OOJIBIIMHCTBE CIy4aeB SIBJISIETCS aHTar OHUCTOM:
lcepebpa l6poma +HaTpus Ipyou s
12. Ilpu KaIueBOM UCTOILEHUHU PUMEHSIOT:

1+KCI INaCl INaHCO3; KHCO3

100€3001MBaIOIIIUM

lesust

13. I'maBHBIM KOMIIOHEHTOM KOCTHOH TkaHW siBisiercs: !+Ca Mg !Ba ISr

14. KommiiekcooOpa3oBaTeneM B XJI0pohUIUIe SIBISIETCS HOH:
1+Mg** ICa** IBa®* 1Sr?*

15. Vons! Kanblys NOJABJISIOT aKTUBHOCTh MHOTHUX (DEPMEHTOB, aKTUBUPYEMBIX HOHAMU

IBa”"1+Mg?* IMn®*

Kpurepuu onieHkH TeKkyuero KOHTpoJIsl ycleBaeMOCTH (TeCTHPOBaHUe):

«O1nyHOY: 100-90%

«XOpoIIoy: 89-70%
«Y IOBJIETBOPUTEILHO): 69-51%

«HeynoBneTBopuTEILHO: <50%

ANENER NERN

2) Tunosble 3aaHus VI OLlCHUBAHHUS Pe3yJIbTATOB OCBOCHHS] KOMIIETEHIIMU HA YPOBHE
«YMeTb» (MHTEPIIPETHPOBAThH JAHHBIC OCHOBHBIX (PM3HKO-XUMHUYCCKUX, MATEMATHIECKUX U €CTe-

CTBCHHOHAYYHbIX MCTOA0B UCCIICAOBAHUA IIPHU PCHICHUN HpO(l)eCCI/IOHaJ'IBHBIX Saz[aq):

PE®EPAT

1Sr2*

Paznen 1.4 ®dusnveckass XumMusi MOBEPXHOCTHLIX sIBJIeHUN B (P)YHKIIMOHMPOBAHMH KUBBIX CH-

cTeM.
Koa xoutpoaupyemoii komnerenuun OITK-5 ( U/I-2 onk-s )

1. IIpumenenune ITAB B xupypruu. Ctpoenue [IAB. Mexanusm nencTBusl.

2. AncopOums. Buasl ancopOLMOHHON Tepanum.

Kpurtepun oueHku Texkyuero KoHTpoJs (pedepar):

. HoBu3zHa pedepupoBaHHOTO TeKcTa: Make. — 20 6anos;

. CreneHb pacKpbITHA CYITHOCTH Mpo0i1eMbl: Makc. — 30 6ayuios;
. O0G0CHOBaHHOCTh BEIOOPA UICTOUHUKOB: Makc. — 20 6aioB;

. Cobmnronenue TpeboBaHMi K 0popMIIeHHIO: Makc. — 15 Gaios;
. I'pamoTHOCTB: Makc. — 15 6amioB.

OuenuBanme pedepara:
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Pedepat onennBaercst no 100 GamibHOM mikaie, Oaibl MEPEBOIATCS B OLEHKH yCIIEBAEMOCTH
ClIeAyIOImKUM 00pazoM (OaiyIbl YYUTHIBAIOTCS B MPOLIECCEe TEKYIIEH OLEHKH 3HAHHWH MPOrpaMMHOIO
Marepuana):

86 — 100 6amIoB — «OTIUYHON;

70 — 75 GamioB — «XOpOILIOY;

51 — 69 6annoB — «yIOBIETBOPUTEIIBHO;
MeHe 51 Oaria — «HEeyIOBICTBOPUTEIBHOY.

AN

CUTYALUOHHBIE U PACUETHBIE 3AJAYA

Paznen 1.3 OcHOBHbIE THNBI XHMHYECKMX PaBHOBeCHii W MPOIECCOB B (PYHKIIMOHHPOBAHUH
KUBBIX CHCTEM .

I13 Ne6. KosturaruBHble CBOHCTBA PACTBOPOB.

Kox xonTpoaupyemoii komnerennuu OIK-5 (U-20mks ).

1. Aumao3 uinm ajkano3 HapylmaeT MEXaHU3Mbl [epeHoca KUCI0po1a reMorjaio0nHoM KpoBH. 'emo-
IJIOOMH y4acTBYET B HECKOJIBKUX PABHOBECHUSIX, OOLIUI Pe3ylbTaT KOTOPHIX MOKHO MPUOIU3UTETHHO
OIMCaTh YPaBHEHHUEM:

HgH" o) + O2mom) = Hg Oxwomm + H' moan)
B KakyI0 CTOPOHY CMEIIAETCs 3TO PABHOBECHE TIPH anuao3e?
[MosicHUTE TIOYEMY TO ITPUBOIHUT K KUCIOPOIHOMY T'OJIOAAHHMIO.

2. KoHueHTpaius HOHOB H+(BOL[H) M3MEHSIETCA B pe3yibTare U3MeHEeHUs1 ckopocTu ynainenus CO;
13 JIETKUX. DTOMY MPOIECCY COOTBETCTBYET PaBHOBECHE:
+ - —_— R —
H ®omn) + HCO3 soan) = H> CO3 oan) = H20 k) + COxq(r
[Tosicaute, moueMy noBelieHre KoHIEHTpauuu COz BBI3BIBAECT allU103?

3. Y 0GonpHOTO, IOCTaBICHHOTO B KIMHUKY, pH kpoBu 7,49. lllenoynsie pe3epBbl MOBHIIICHBI; 1aB-
nenne CO; camwkeno. Kakoit Bug KOC nabmogaercs y 60abH0TO?
a) MeTabOoJINYECKU HEKOMIIEHCUPOBAHHBIN alli103

0) ra3oBbIii HEKOMIICHCUPOBAHHBIN aJIKall03
B) T'a30BbIil KOMIICHCUPOBAHHBIHN allKaIo03

') MeTa0OJINYECKUI KOMIIEHCUPOBAHHBIN aJIKaJI03.

Kpurtepun oneHkH TeKkynero KOHTpoJst ycnesaemMoctTu (CHUTyallHOHHBIE U pacyeTHbIE 321a4H):
«OTINYHO»:

OTBeT Ha BOIpOC 33724 JaH npaBuibHbIA. OObsicHEHHE X012 e€ pereHus noApoOHoe, Mo-
clieIoBaTeNbHOE, TPAMOTHOE, C TEOPETUIECKIUMH 000CHOBAHHSIMH (B T.4. U3 JIEKIIHOHHOTO Kypca), C
HEO0OXOIUMBIMH CXEeMATUYECKUMU U300paKEHUSIMU, OTBETHI Ha JIOTIOJTHUTEIbHBIE BOIIPOCH BEHHBIE

U YETKHUE.

v «Xopoioy:
OTBeT Ha BOIPOC 3a/1auM JaH NpaBUiIbHEINA. OObsICHEHHE X0/1a €€ PEIEHUs 110 JPOOHOE, HO

HEAOCTATOYHO JIOTHYHOEC, C CAMHHUYHBIMHA OIIIMOKaMH B ACTAIAX, HCKOTOPBIMU 3aTPYJAHCHUAMU B
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TEOPETUYECKOM 0OOCHOBAHUH (B T.U. U3 JICKIIHOHHOTO MaTepHaia), B CXeMaTHUECKUX N300parKeHHUIX
1 OTBETHI Ha JIOTIOJTHUTEIbHBIE BOIIPOCHI BEPHBIE, HO HEAOCTATOYHO YETKHE.

v «YIOBIETBOPUTEIBLHOY:
OTBeT Ha BONPOC 33/1a4M JaH NpaBUIbHbIN. OObICHEHHE X01a €€ PEIIEHHs HEAOCTATOYHO

MIOJIHOE, HETMOCIIEA0BATEIbHOE, C OIIMOKAMH, CITA0BIM TEOPETUICCKIM 000CHOBAHHUEM (B T.U. JICKIIU-
OHHBIM MaTEPUAIIOM), CO 3HAYUTEITHHBIMU 3aTPYAHCHUSIMH U OINOKAMU B CXEMaTHYECKHX M300pa-
YKEHUSX, OTBETHI Ha JOMOJIHUTEIBHBIC BOIIPOCH HEOCTATOYHO YETKUE, C OIMOKAMH B IETAJISX.

v «HeynoBIeTBOPUTENLHO:
OTBeT Ha BOIIPOC 3ajJjauu JaH HelpaBUWIbHbIN. OObsICHEHNE X0/1a €€ peIleHUs JaHO HEeMoJI-

HOE, HEeTIOCIIeI0BATEeNbHOE, C TPYyObIMU OMIMOKaMH, 0€3 TEOPETHIECKOT0 000CHOBAHHMS (B T.Y. JIEKIIU-
OHHBIM MaTEpPUaJIOM); OTBETHI Ha JOTIOJTHUTEIIbHBIE BOTIPOCHI HEMPABMWIbHBIC (OTCYTCTBYIOT).

KOHTPOJIBHBIE PABOTbI
KonTpouabHnas pabora Ne2

Pa3nen 1.2: DiieMeHTbI XUMH4Y€CKOH TePMOANHAMMKH, TEPMOANHAMHKH PACTBOPOB U XUMHY e-
CKOM KMHETHKH

113 Ne2. Tepmoannamuka.

Ko xonTpoaunpyemoii komnerennuu OITK-5 (U/I-1onk-s ).

buaer Nel

1. Xummueckasi TepMOAMHAMHUKA KaK TEOPETHIECKasi OCHOBA OMODHEPTEeTHKH.

2. BeuucanTe M3MEHEHHE SHTAIBIINN B CTAaHAAPTHHIX yclaoBuAX peakimun 4NH3;)+505:) = 4NO(y +
6H20() ecau craHAapTHBIE PHTANBINU 00pPa30BaHUs BELIECTB YYACTBYIOIIUX B PEAKIIMM PABHbI—
46x]JIx/mons (NH3); 91 x/Ix/mons (NO); — 286 k/[x/moinb (H,0).

a)— 1168  0) 896 B) 448 r)-448

3. Ha ocHoBanum 3akoHa ['ecca paccuutaiiTe 3HEPreTUYEeCKUe 3aTpaThl CTYJIEHTa 3a CYyTKH, €CIU B
CyTKH OH ynotpeomsier: 8 1 6enka, 80 1 xupoB, 400 r yrneBogoB.  [lpu cropannu 1 r Genka, K u-

pa, yraeBoaoB Beiaensierca 4,2; 9,5; 4,3 k[[)K COOTBETCTBEHHO.
a) 2514 ©6) 2500 B) 3000 r)3200

Kpurepun ouneHku Tekyuiero KOHTpoJs ycnesaemoctu ( KonrposbHas padora):

«OTINYHOM:

CryneHT umeeT riybokue 3HaHHs y4eOHOro MaTepuana o TemMe npakrTudeckoro 3aHsatus «Tepmo-
nuHaMmuKay. ChopMynupoBai U U3JI0KUJI MOJTHBIN U MPaBUIIBHBINA OTBET HA TEOPETUUYECKHI BOIIPOC
¢ cOOJIIOIEHNEM JIOTHKH H3J10KeHne MaTepuana. [IpaBuibHo pert u opopMuil peioKeHHbIE 3a-
JIauH.

«XO0pouIoy:

CryneHT nmoka3zai 3HaHHs yueOHOro MaTepuasa, yCBOWI OCHOBHYIO TUTEpaTypy. B muceMeHHOM
(dbopMe TeMOHCTPHUPYET 3HAHUS TEOPETUUECKOTO U MPAKTUYECKOTO MaTepHralia o JaHHOU Teme, J10-
MycKasi He3HaUUTEeIbHbIE HE TOYHOCTH B OTBETE Ha TEOPETUUYECKHI BOIIPOC Wi 0(OPMIICHHE OTBETA
Ha MpeJIOKEHHBIE 3aa4u.

«Y 10BJIETBOPUTENBHOY:

CTyneHT B 1I€JI0M OCBOMJI MaTepHall MPAaKTUYECKOIO 3aHATHUS, HO 3aTPYAHSIETCS C MPABUIBLHOM OLICH-
KO MpeUI0KEHHOM 3a7]aui, JAeT HEMOJHbBIN OTBET HA MPEJUI0OAKEHHBIN TEOPETUUECKUI BOIIPOC.
«HeynoBAeTBOPUTEIBLHOY:

CTyZneHT UMeeT CyIIEeCTBEHHBIE MPOOENbI B 3HAHUSIX OCHOBHOTO Y4eOHOTO MaTepuaia MpakTHIecKo-
r'0 3aHATHUSA, TOJHOCTBIO HE PACKPBUI COAEPKaHHUE BOIIPOCA, TAET HE BEPHYIO OLICHKY CUTYalluu B
MpEeAJIOAKEHHBIX 3a/1ayax, He MPAaBUIIbHO UX pemtaeT. HeynoBneTBopurenbHas OIl€HKa BbICTABIISECTCA
CTYACHTY OTKa3aBIIEMYCsl TUCbMEHHO OTBEYATh Ha BOMPOCHI OUJIETHI.
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COBECEJJOBAHHE 11O KOHTPOJIBHBIM BOITPOCAM

Pa3nen2.1:buonoanmepsl U UX CTPYKTYPHbIE KOMIIOHEHTHI .
I13.15.Hyk1enHOBbIE KHCJIOTHI
Koxa xourponupyemoii komnerenuun OITK-5 ( U/I-1onks ).

1. [IupuMuANHOBBIE M MyPUHOBBIE HYKJIEMHOBBIE OCHOBAHUS U UX COKpAIllCHHBIE
0003HaYEHHUS.

1. CrpoeHue HyKII€03UI0B.

3. CrpoeHue HyKJIEOTH/I0B U X Ha3BaHUA Kak Gocdaros.

4. [IpuHIMO cTpoeHus MOJMHYKIEOTHIHOM 1enu (nepBuyHas crpykrypa JJHK u
PHK).

3. KoMmnnemeHTapHOCTh HYKJIEMHOBBIX OCHOBAHMW KaK MpPUYMHA CTAOMIM3AIMU
nBoitHou crimpanu JTHK.

4, [Nonmunyxneo3undocdaTsl U UX ydyacTHe B OMOXMMHYECKHX IpoIleccax Iepe-
Hoca GochaTHBIX TPYIII.

5. Ctpoenne HUKOTHHAMHAHBIX kKodepmentoB — HAJT" u HAJI®® (oxucnennsie
dopmer) u HAJIH u ero dochara HAJIOH (BoccTtanoBieHHBIE (HOPMBI).

6. [lepenoc  ruapua-MOHa  Kak  XUMHUYECKas  OCHOBA  OKHCIUTENIBHO-

BOCCTaHOBHTENLHOTO jieiicTBrs cucteMsl HAJT /HAJTH.

Kputepun oieHKkH TeKylero KOHTPOJIsl ycreBaeMoCTH
(CobecenoBanue 1Mo KOHTPOJIbHBIM BOIIPOCAM):

v «OTIn4HOY:

CtyneHT uMeeT riayOOKHe 3HaHHs y9eOHOTO MaTepHalia 1Mo TeMe JaHHOTO 3aHATHS, CHOopMYy-
JUPOBaJ MOJHBIA U NMPABUIBHBIA OTBET HAa BOIMPOCHI TEMbI 3aHATHUSA, C COOIOJCHUEM JIOTHKU U3JIO-
KEHHUS MaTepuasa, MOKa3blBaeT yCBOCHHE B3aMMOCBSA3M OCHOBHBIX MOHITHI U TEPMHUHOB, CMOT OTBE-
TUTh Ha BCE YTOYHSIOUIUE U JOMOJHUTENbHBIE BOMPOCHL. CTYACHT IEMOHCTPUPYET 3HAHUS TEOPETH-
YeCKOro ¥ MPaKTUYECKOro MaTepuasa 1o TeMe 3aHATHS.

v «Xopowmoy:

CryneHT mokasaj 3HaHUE Y4eOHOro MaTepuala, yCBOMJ OCHOBHYIO JIUTEPATypy, CMOT OTBeE-
TUTH MOYTH TOJIHO Ha BCE 3aJaHHbIC JOTMOJHUTEIbHBIC U YTOUHSIOMIME BOMPOChl. CTYIeHT AeMOH-
CTpUpPYET 3HAHUSI TEOPETUYECKOTO U MPAKTHUECKOTO MaTepHalia o TeMe 3aHsTHs, AOMycKas He3Ha-
YUTENbHbIE HETOUHOCTH.

v «Y IOBJIETBOPUTETBHOY:

CTy,[[eHT B ICJIOM OCBOUJI MATCpUAIl ITPAKTHYCCKOI'O 3aHATHA, OTBCTUJII HC Ha BCC YTOUHAIO-
IKUe U JOIMOJIHUTCIIbHBIC BOIIPOCHI. CTy,Z[CHT 3aTPYAHACTCA C HpaBHHBHOﬁ OHGHKOﬁ IpCAIOKCHHOT'O
BOIIpoOCa, JTaET HEMOJIHBIN OTBCT, Tpe6y10mm71 HaBOJAIIUX BOIIPOCOB MPECTIOAaBATCIIA.

4 «HeynoBIETBOPUTEILHOY:

CTy,[[eHT HMECT CYHICCTBCHHBIC npo6enL1 B 3HaAHUAX OCHOBHOI'O y‘Ie6HOFO MaTrepurajia mpak-
THUYCCKOT'O 3aHATHUSA, MOJIHOCTBIO HE PACKPLLI COACPKaHHUEC BOIIPOCOB, HE CMOT' OTBCTUTH HA YTOYH -
HOmue 1 JOMOJHUTCIIBHBIC BOIIPOCHI. CTy,Z[eHT JaéT HCBCPHYIO OLICHKY CUTYyalluu, HCIIPABUJIBHO BbI-
61/1paeT AJITOPUTM JeHCTBUI. HCYILOBHGTBOPI/ITGJ'ILHEUI OIICHKA BBICTABJIACTCA CTYACHTY, OTKa3aBIIC-
MYCs OTBCUATh Ha BOIIPOCHI TCMBI ITPAKTHYCCKOI'O 3aHATHUA.
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3) TunoBble 3a1aHNUA /151 OLIEHUBAHUS Pe3yJIbTATOB C()OPMHPOBAHHOCTH KOMIIETEHIIMU
Ha ypoBHe «Biagerb» (peirath ycaoKHEHHbBIC 3a/1aud Ha OCHOBE MMPHOOPETCHHBIX 3HAHUN, YMEHUH
Y HaBBIKOB, C UX IPUMEHEHUEM B HETHIIUYHBIX CUTYalUsAX, (POPMHUPYETCS B MPOLIECCE MPAKTHUECKON
JeSATEIIbHOCTH):

KOJIVIOKBHUYM.

Pazgen 1.3 I13.9 KoanuratuBHble cBoiicTBa pacTBopoB. KucI0THO-0OCHOBHOE paBHOBecCHe.
I'mapoaus cogeil. BygepHbie cucreMbl
Koa xonTpoaupyemoii komnerenmmnu OIK-5 ( U/I-1-onks, U-20mk-5 )

KOHTpOJ’IbeIe BOIIPOCHI U 3aJaHUSA

KosummrarusHbie CBOiiCTBa pacTBOPOB.

1. PacTBOpSI, X KIaccuUKAITHSI.

2. CrtocoObI BBIpa)KEHUS KOHIICHTPAIIMKA PACTBOPOB (MaccoBas J0JIs, MOJISIPHASI KOHIICHTPAIHS, MO-
JIipHAsi KOHIICHTPAIUS SKBUBAJICHTA, MOJISUThHAS KOHIICHTPAITH)..

3. KouratuBHbIE€ CBOMCTBA pacTBOPOB.

4. 3akoH Payns v cieicTBus U3 HETO.

5. DOynuockonuyeckass ¥ KpHOCKOTTMYECKasi KOHCTaHThI. MeTO bl 30y TMOCKOIIUH U KPUOCKOIIUH.

6. OcMOC 1 OCMOTHYECKOE maBieHHe. POilb ocMOca U OCMOTHYECKOI'O IABJIEHUS B OMOJIOTHYECKUAX
CHCTEMax.

7. 3akon Bant-I'odda m1s HEITEKTPOJIUTOB U IEKTPONTUTOB. M30TOHMYECKH KOdDPHUITUEHT, ero
(bMBUYECKUN CMBICIT.

8. ['umo-, runep-, N30TOHMYECKUE PACTBOPHI. PacCTBOPHI H30TOHMYHBIE KPOBH.

9. SIBeHue MIa3MOJIN3a, TEMOJIM3a H N300CMHUH.

3agaun

1. B 300 r Boaw! pactBopmin 0,5 MoJist MoueBHUHBI. HailTu moHMKEHWE JaBJICHHUS HACBIIEHHOTO Tlapa
BoJibI Hazt pacTBopoM 1ipu 100°C (p,=101,3 kIla).

2. B 720 r Boasl pactBopuin 1 Moib GpykTo3sl. HailTu moHukeHue naBieHUs Mapa pacTBOPUTEINS
Haz pactBopom mipu 100 °C (p, = 101,3 kI1a).

3. B 180 r Boasl pactBopmi 6 T moueBuHbl ¢ M; (CO(NH3),;) = 60 r/monb. Haiiti naBienue mapa
pactBopuTens HaJ pactBopoMm MoueBuHbI ipu 100°C (p,=101,3 I1a).

4. Haiinure temneparypy kunenus 0,1 mosbs/kr pactBopa NaCl (i=1,92), a Ks6 = 0,563.

5. Paccuuraiite, mpu Kakoi TemmepaType JI0JDKEH KPUCTAUIU3UPOBATHCS PacTBOP, conepkamuii 250
r rmoko3sl B 1 11 Boasl (K, = 1,86).

6. [Ipu pactBopenuu 5 r BemectBa B 200 T BOJIBI MOJTy4aeTCsl paCTBOP, KPUCTALTHIUPYIOLIHUICS TpH -
1,45 °C. Omnpenenure MoJeKyIapHyt0 Maccy BetecTs. (K = 1,86).

7. Beruucnoute ocmotudeckoe AasneHue (B klla) pactBopa He anekTponura, cogepxariero 0,2 Monb
BeniectBa B 44,8 11 pactBopa. R=8,31 kIla i1/mounb-K.

8. B 4 1 Boas! pactBopwin 1 mMoap riaoko3bl. KakoBo ocMoTrueckoe nasineHue pactsopa npu 0°C?
R=8,31 xIla n/monn-K.

9. B 22,4 11 BOJbI pacTBOpUIU 2 MOJIb MOUEBHHBI. KakoBO OCMOTHYECKOE /aBJIEHHE PACTBOpA MPHU
0°C? R=8,31 kIla n/momnb-K.
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10. Umeercs 200 T pactBopa rimoko3sl (CsH1206), comepikamero 7,2 T paCTBOPEHHOTO BEIIECTBA.
Temnepatypa pactBopa paBHa 27°C. Beruncinuth ocMoTudeckoe aasiieHue pactBopa. R=8,31 klla
a/moas K

11. B xakom o0beMe BOJBI ciemyeT pactBoputh 0,5 MO HE DJEKTPOJIUTA, YTOOBI OCMOTHYECKOE
nasienue pacteopa mpu 0°C paBasuioch 1 atm? R=0,082 atm n/moub-K.

CutyanuoHHbIe 321a4U

1. Ilpu MaTOJOTUYECKUX COCTOSIHUSIX B OPTaHH3ME MOTYT BO3HHKATh Pa3jIMYHbIC BHUJBI OTEKOB:
3aCTOMHBIC OTEKH (MPU MEXAHUYECKHUX MOBPEKIACHUAX), CEPACUHBIC OTEKH, OTEKH MPU TUMONPOTEH-
HEeMMsIX (CHUYKEHUE KOHLIEHTPAIIUU B KPOBHU) U JIP.
a) OOBSICHUTE MEXaHW3M BO3HHUKHOBEHHS 3aCTOWHBIX OTEKOB, WCIOJIB3ys CXeMy (DHU3HKO-
XHUMHYECKOHN PETyIISINU BOIHO-COJIEBOIO 0OMEHA.
0) KakoBbl (pr3nKO-XMMHUYECKHE OCHOBBI BO3SHUKHOBEHHS CEPJICYHBIX OTEKOB, OTEKOB MPU TUIIOIPO-
TEUHEMUSIX?
B) Kakue BubI OTEKOB BbI 3HaeTe?

2. BOJ'IBHIYIO OITaCHOCTH AJId XKU3HHU 0O0JILHOTO MNpEACTABJIAIIOT OTCKW MO3ra, JICTKUX, IIPH KOTO-
PBIX OAHHUM H3 coco00B OKa3aHus IMOMOIIH ABJIACTCA BBEACHHUC THUIICPTOHUYCCKUX PACTBOPOB IJIHO-
KO3BI.

a) Ilouemy mpu yrpo’karmmuX XU3HU OTEKOB MO3ra, JErKUX OOJHHOMY BBOJST THIIEPTOHHUYECKUIN
pacTBOP TITFOKO3bI?

6) Kakue npenmyiiecTBa UMEIOT paCTBOPHI INIFOKO3BI IIEpE]T paCTBOpaMU HaTpus?

B) [loueMy mpu oTekax HEJOMYCTUMO yIOTpeOeHne coieit?

3. I'uno- ¥ runepToHUYECKUE PacTBOPBI HAXOAAT HIMPOKOE IPUMEHEHNEe B MeaunuHe. g npa-
BUJILHOTO OKa3aHUs MOMOLIU 00JIbHOMY Bpay JOJDKEH 3HATh (PU3MKO-XUMUYECKHE OCHOBHBIE CTaIUU
TUIO- ¥ TUIEPTOHUYECKUX PACTBOPOB.

a) OOBSICHUTD, TOYEMY MIPU ATUIEPTUYECKUX PEAKIIUAX, COMPOBOXKIAIONINXCS OTEKaMH TKaHEH, B Op-
raHu3M BBOJAT KOHIICHTpupoBaHHbIe pacTBopbl CaCly (10%), rimoko3sl (20%).

0) OOBsCHUTE MEXaHU3M MPOTHBOMHUKPOOHOTO JIEHCTBHS THIEPTOHUYECKUX PACTBOPOB, IPUMEHS -
MBIX JIJISl TPOMBIBAHHS B 00pabOTKH paH.

B) [louemy Henb3st BBOJUTH B OPraHu3M B OOJIBIIMX KOJMYECTBAX TMIO- WM TUIIEPTOHUYECKHE pac-
TBOPbI?

4. HapyiieHus 3JIeKTPOJIMTHOTO U BOJHOTO OOMEHa B OpraHW3Me MOTYT MPUBECTH K HEOOpaTH-
MbBIM U JIeTainbHbIM u3MeHenusM B LIHC.
a) Kakne m3MeHeHHsI BBOJIHO-COJIEBOTO OOMEHA MPOMCXOJAT MPU BBEACHUU OOJIBIIUX KOJUYECTB
0ECCOJIEBBIX KHUIKOCTEH OOJBHBIM O HapylieHHOW (yHKued moyek? K Kakum MOCISACTBUAM IS
0OJILHOTO 3TO MOYKET IIPUBECTH?
6) [Ipu BBemeHHM OOJIBIINX KOJUYECTB COJIEBBIX M30TOHUYECKUX PACTBOPOB MOTYT HAOIIOIATHCS
OTEKHM KOHEYHOCTeH M JerkuX. OOBCHUTE (PU3HKO-XMMHYECKHH MEXaHW3M BO3HUKHOBEHHS ITHX
OTEKOB.
B) Kakue HapylieHus BBOJHO-COJIEBOIO OOMEHA MOTYT HACTYyNaTh MPH YNOTPEOICHUH MOPCKOW BO-
nb1? (koHIeHTparmsa Na© B Mopckoii Bojie B 2 pa3a BbIIIE, YeM B KOHLIEHTPUPOBAHHOM MoyYe).

5. I'azoBBIE FaHI'pCHLBI BBI3BIBAKOTCS MI/IKpO6aMI/I, Pa3MHOXKAOIIUXCS B 6CCKI/ICJ'IOpOI[HBIX yci1o-
BUAX B FJ'IY6I/IHC paH 1 OMCPTBECBIINX TKaHE. HpI/I JICYCHUHU I'a30BbIX TAHI'PCH MMPUMCHSAOT METO I'-
nep6ap1/1qec1<0171 OKCUTI'CHaIlNH. MOTHBHPYﬁTe BO3MOKHOCTb IPUMCHCHUA MCTOJa FEO, OCHOBBIBA-
sJCb HAa 3BHAHUH (1)I/I3I/II(O'XI/IMI/I‘IGCKI/IX OCHOB PaCTBOPUMOCTH T'a30B B OHOJIOTHYECKUX KHUAKOCTAX.

6. HpI/I 6LICTp0M noarE€EME BOAOJIA30B M3 FJ'Iy6I/IHBI MOKCT BO3HUKHYTb KCCCOHHAasd 6OJ163HB,
MMpEACTaBJIAIOIIAA 60J'IBIJ_IyIO OMMaCHOCTh IJId TKaHH. I/ICHOJ'IL3Y$I 3HaHHC (I)I/ISI/IKO-XI/IMI/I‘{CCKI/IX OCHOB
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PacTBOPUMOCTH Ta30B B OMOJOTHYECKHX KUAKOCTAX, OOBICHUTE MEXaHW3M BO3HUKHOBEHUS KECCOH-
HOU Oone3nu. [loueMy 3aMeHa a30Ta TeMEeM B JIBIXaTEIbHBIX CMECSX YCTPaHSET OMAaCHOCTh BO3HUK-
HOBEHUS KECCOHHOI 00i1e3HU?

Kputepun onenku texkymniero KoHTpoJsi ycnesaemoctu (KosuiokBuym):

«HeynoBIeTBOPUTEITLHOY:

3uanus: CTyeHT HE CIIOCOOEH CaMOCTOSITENTLHO BBIJICIIUTH TJIABHBIC MOJIOKEHUS B U3y4aeMOM MaTepu-
ane npucuuiiae. He 3HaeT U He MOHMMAET 3HAYUTENBHYIO MM OCHOBHYIO YacTh IMTPOTPAMMHOTO Mare-
pualia B mpeesiax moCTaBJIeHHOTO BOIPOCa.

VYMmenust: CTyIeHT HE YMEET MPUMEHSTh HETIOJIHBIC 3HAHUS K PEIICHUI0 KOHKPETHBIX BOTIPOCOB U MpeI-
JIOKEHHBIX CUTYAI[MOHHBIX 3a/1a4.

Hagpiku: CtyaeHT He BiaieeT MPaKTUUYECKUMH HaBbIKAMU PEIICHHS 3aa4 JaHHOTO pa3jiena.

«Y TIOBIIETBOPUTECIIHLHO)

3nanus: CTyIeHT YCBOUJI OCHOBHOE COJIEpPKaHHE NUCIMILIUHBI, HO UMEET MPoOesbl YCBOSHUSI MaTepua-
Jla, HE TPEMSTCTBYIOUIME TATbHEHIIEMY YCBOCHHIO Y4EOHOTO MaTepHalia Mo JUCHUTIINHE «XUMUS».
Nmeer He cucTeMaTu3vpoBaHHBIE 3HAHUS TIO MPEABIAYIIAM paszzeiaM. Matepuan uznaraer ¢parmMeH-
TapHO, HEMOCJIEI0BATENBHO.

VYMmenust: CTyIeHT HEMOCIeI0BATEILHO U HE CHCTEMAaTU3UPOBAHO YMEET MCIO0JIb30BaTh HEMOJHBIE 3HA-
HUS MaTepualia, 3aTPYAHICTCS MPU MPUMEHEHHH 3HAHWM HEOOXOIUMBIX JJIsi pelIeHus 3a7ad JTaHHOTO
pasnena npu 00bsICHEHUH KOHKPETHBIX TIOHSITHIA W 3aKOHOB.

HaBpixu: CtyaeHT nomyckaeT ommOKH M HETOYHOCTH MPU pacdeTax, UCIOJb30BaHUE TEPMUHOJIOTHH.
«Xopomioy:

3nanus: CTyIeHT cCocoOeH CaMOCTOSTENHHO BBIICTUTH TJIaBHBIE TTOJIOKEHUS B U3Y9aeMOM MaTepHuae.
[Toka3piBaTh 3HAHWS JAHHOTO paszaena. J{aeT mogHbIA UM MpaBWIbHBIA OTBET HA MOCTABJIEHHBIN BOIPOC,
HO JIOMyCKAaeT HE3HAYMTEJbHBIE OIMMMOKA M HETOYHOCTH MPH BOCIPOU3BEICHUH TEPMHUHOB U (HOPMYII,
JIOTTYCKAEeT HETOYHOCTH B PEIICHUH 3314, HE MCKAXKAIOIIUE UX CYIIIHOCTH.

YMeHus: YMeTh CaMOCTOSITEILHO BBIJICTUTD TJIABHBIE MOJIOKEHUS B U3y4aeMOM MaTepuale, MPUBOIUTh
MPUMEPBI, TTOATBEPKIAIONINE WX 3HAYUMOCTh B OWOJIOTMH W MEAWIIMHE, NIeJaTh BBIBOJBI. YMEET HC-
MOJIb30BaTh MOJYYECHHBIE 3HAHUS HA MPAKTUKE, BJIAJIEET HAYYHOU TepMHHOJIOTHEH. CTYIEHT BIIaJieeT
MaTeprajioM AAaHHOTO pa3jelia AUCIUIIIMHBI, U3JIaraeT €ro MocjaeAoBaTeIbHO, JOMYCKas HE3HAUYUTENb-
HbIE OIMMOKK M HETOYHOCTH, HE 00JIajacT TOUYHBIMH HaBBIKaMH paOOTHI CO CIPABOYHOMN JHMTEpPATypOH,
MPaBUIILHO OPUEHTUPYETCS, HO PabOoTaeT MEIJICHHO.

«OT1immyHOY:

3Hanus: CTyIEHT CaMOCTOSITEIBLHO BBIJICISET TJIABHBIC MOJOKCHHUSI B U3y4aeMOM pasfelie U CIoCOOCH
KpaTKO Y MPaBUJIbHO OXapaKTEPU30BaTh OCHOBHbBIC 3aKOHBI U SBJICHUS.

Ymenus: CTyIeHT yMEET COCTaBJISATh MOJHBIM U MPAaBUIBHBIA OTBET Ha OCHOBE M3YYEHHOTO MaTepuaa,
BBLJICTIATH TJIABHOE, MOJATBEPIK/IaTh OTBET PA3JIMYHBIMU MPUMEPAMHU, CAMOCTOSITEIbHO U apryMEHTHUPO-
BaHHO JeNaTh aHajau3, 0000IIeH s U BEIBOIBI.

HaBbiku: CTyAeHT moka3biBaeT MOJHOE BIaJIeHHE BCeM 00beMOM MaTepHalia JaHHOTO pas3fena, BIajeeT
HaBBIKAMU PEIICHUS 3a]a4.

ITPOBEPKA ITPAKTHYECKHNX HABBIKOB

Pazgen 2.1 Buonosiumepsl U UX CTPYKTYPHbIE KOMIIOHEHTHI.

Ko xonTpoaupyemoii komnerenmun (OITK-5( U-1onks )
113.13. a-aMuHOKHCJIOTBI. BeJIKH 1 menTuabl.

IIpakTH4eckue 3a1aHus.

1. Hanumwure MMPOCKIIUOHHELIC (bOpMy.l'ILI " YKAXUTC UX MPUHAMJTICIKHOCTb K CTCPCOXUMUUCCKUM PsI-
JaM JUIA:
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a) amaHuHa; 0) eHIIATAHUHA; B) BAJIMHA.

2. Hanumwure ypaBHEHUs JUCCOIMAIIMY JJIs JIEHIIMHA U acllapariHOBOW KUCIIOTHI.

3.ITokaxxuTe ¢ MOMOIIBIO YPaBHEHHM peakiiuii aM(pOTepHbBIE CBONCTBA!

a) amaHnHa; 0) aMHHOYKCYCHOUM KUCIIOTHI; B) 2,6-TMaMHUHOTEKCAHOBOU KHCIIOTHI.

4. HanummuTe ypaBHEHHE B3aUMOICUCTBUS ajJaHUHA C TUIPOKCUIOM MEIH.

5. Hanmmmre ypaBHeHUE 3Tepu(UKAIINH TIAIITHA C METAHOJIOM.

6. Hanmmmre ypaBHEHUS OKUCIUTEIBHOTO JI€3aMUHUPOBAHUS IS aJlaHWHA U aCTIaparuHOBOM KUCIIO-
THI.

7. Hanuinre ypaBHEHUS B3aUMOJACUCTBUS C @30TUCTOM KUCIOTOM JJIA:

a) TIUIMHA; 0) aJlaHWHA; B) acllapariHOBOM KUCIIOTHI.

8. [IpuBeauTe cXeMbl peakiiuii, JoKa3bIBalOMMX aMmpoTepHbIie CBOMCTBA cepuHa. K kakoit rpymnme o-
AMUHOKHCIIOT (KUCJIBIX, OCHOBHBIX WJIM HEUTPAIBHBIX) OTHOCUTCS cepuH? OOOCHYITE OTBET.

9. Hamumure i  BaJMHA  CXEMbl  CJIEIYIOIIMX  PEAKIIHil: a) oOpa3oBaHUs
3TUJIOBOTO 3(upa; 0) alMIMpOBaHUS YKCYCHBIM aHTUAPUIOM; B) C a30THCTOM KMCIOTOM.

10. Hanuinre ypaBHEHMs] TpaHCAMUHUPOBAHUS JIJISL:

a) acTlaparvHOBOW M MUPOBUHOTPATHON KHUCIIOT; 0) ajJaHWHA U TJIMOKCcaleBOM KUCIOTHI; B) st I[YK
Y aJaHuHa.

11. Hanmumure ypaBHEHUS JeruapaTadu JJs:

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

12. Hannmure ypaBHEHUSI CHHTE3a CIEAYIOINUX MENTHAOB:

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

13. Tlokaxxute CTpOCHHUE CIEAYIOMIHNX MENTUIOB:

a) Tup-I'mu-I'ny-®den-JIuz; 6) Tup-I'mu-I'my-Met-Uneit.

14. Hanumurte ypaBHEHUE THAPOIIU3A CICAYIOIHUX MENTHUIOB:

a) 'mu-T'uc, 6) Luc-Tup-Uneit; B) ['nc-JIuz-I1po-Bau.

15.IIpuBeaure HazBanue tpunentumaaAla-Ser-Tyr, ero cTpykTypHyiO0 GOpMyly B CXeMy peakIHuu
miesioyHoro ruaponusza. O6o3naubtTe N- 1 C-KOHIIBI U ENITUAHBIE CBSI3U.

16.ITokaxure oOpa3oBaHue CBs3EH, CTAOUIU3UPYIOLIUX O-CIIUPAIN OEIKOB € MOCIEI0BATEIbHOCTHIO
['nu-Jleit-®en-Luc-Cep-Ana.

17. N3o0pazute cTpoeHHE 0. U f — CTPYKTYyp OelKa.

18. M300pa3ute B3aMMOJCICTBUE MPOCTPAHCTBEHHO COJNMKEHHBIX B MOJIEKyJe Oelka paaukalioB
LUCTEHHA.

19. N306pa3urte B3aUMOACHCTBHE MPOCTPAHCTBEHHOTO COMMKEHUS B MOJIEKYse OelKa pajuKaaoB Ju-
3MHa U aClaparuHOBOM KUCIIOTBHI.

20. TTokaxxuTe pa3pylleHrne TPETHUHON CTPYKTYphI Oelika, CTa0MIN3UPOBAHHON TUCYIb(UIHON CB -
3bI0.

Kputepun onenkn Tekymero KOHTpoJs ycnesaemoctu (Ilpakrudeckue 3aganus)

«HeynoBIETBOPUTEILHOY: CTYACHT HC BJIAZICCT MPAKTHYCCKUMHN HABBIKAMU HAITMCAHUA XUMHUUYCCKUX

(I)OpMyJ'I u peaKHHfI. He 3nakoM ¢ HOMeHKHaTypOﬁ AMHWHOKHCIIOT, HpI/IpO,I[OI>'I XUMHUYECKOH CBI3HU MOJICKYJI

Oelka.

«Y IOBJIETBOPUTEIIHLHOY: CTYACHT BJIAACCT OCHOBHBIMU HABBIKAMHU COCTABJICHUS XUMHUUYCCKUX (I)OpMy.H
AMHWHOKHCIIOT, CII0CcO0eH I/IIlCHTI/I(i)I/II_II/IpOBaTL HUX TPOCKIUOHHBIC (I)OpMy.HBI " NPpUHAJICKHOCTD K
CTCPCOXUMHUYCCKUM pAdaM, HO JOITYCKaCT OIIIMOKHA M HETOUYHOCTH B TCPMHUHOJIOTUH, B CXEMaAX peakunﬁ.
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He cnioco6en nath 000CHOBaHHBIN OTBET MPH XaPAKTEPUCTUKE XMMHUYECKUX CBOMCTB IAaHHOTO KJlacca
COEIMHEHUI.

«XOpouIo»: CTYAEHT BIAACET TEOPETUIECKUMHU 3HAHUAMU 110 JTaHHOM TEMATUKE, HO JIOIIYCKAeT HE
3HAYUTENIbHbIC OIIMOKHN U HEOYETHI PU HATUCAaHUU (POPMYJ M YpaBHEHUN XUMUYECKUX peakuuii. He
BJIQJICET JOCTATOYHBIMH HAaBBIKAMU PAaOOTHI C YUCOHUKOM, IPABHIILHO OPHEHTUPYETCS B TEOPETUUECKOM
MaTepuaile, Ho paboTaeT MeJUIEHHO.

«OTIMYHOY: CTY/AEHT MOKA3bIBAET IITyOOKOE M IOJIHOE BJIAJIEHHE BCEM 00bEMOM TEOPETUYECKOr0 MaTe-
puaia, crocooeHn MNPUMCHUTH 3TU 3HAHHWA K PCIHICHUIO MOCTaBJICHHOM KOHKpCTHOfI 3aJa4du, BJIaaccT
XHMUYECKOH TPAMOTHOCTBIO 1 HOMEHKIJIATYpPOH, pa30rpaeTcs B 0COOEHHOCTSIX CTPOCHHUS OCIKOB U
MOJIEKYJI, 0-AMUHOKHCIIOT.

JlaGopaTopHasi padora.

Pasznen 1.2 : DineMeHTbI XUMHYECKOH TEPMOAUHAMUKH, TEPMOJIMHAMUKHN PACTBOPOB M XUMHUYe-
CKOWl KHHETHKH .

Ko xonTponupyemoii komnerennun (OITK-5 ( U-1-onk-5 )

JlabopaTopnasi paéora Ne 2.

OnpenesieHne CTAHAAPTHOMN TEIUIOTHI PEaKIUM HeMTPaJIn3aluu
NaOH + HCI = NaCl + H,O

Kanopumempuueckue uzmepenus

B ocHoBe kajmopumMerpuueckux m3MepeHui yexar 3akoHbl I'ecca u Kupxrodda. Conepxanue
KaJIOpUMETPUHU — U3MEpPEHHE TEIUIOBBIX A((HEKTOB XMMHUECKHX peakiuui U (HU3HKO-XUMHYECKHX
MIPOLIECCOB, U3MEPEHUE TEIIOEMKOCTEH CHCTEM Pa3IMYHOIO COCTaBa, YCTAHOBJIEHHWE 3aBUCHMOCTH
TEIUIOBBIX A((HEKTOB OT MapaMeTPOB COCTOSIHHUSL.

e TeMmeparypa KaJOPHMETPHYECKOI CHCTEMBI BO BPEMS OIIBITA H3-
T MEHSIETCSl KaK 3a CueT TeIUIOTHI Mpoliecca, TaK M BCIEACTBUE Tel-
J000MeHa co cpelol (Ui CBEJCHHSI KOTOPOrO K MUHUMYMY CIY-

TR

KUT TEPMOU3OJIUpYIoIas 000J0uka). XapakTep TeraooOMeHa

ONPCACIIAOT IO U3SMCHCHUIO TEMIICPATYPHI B XOAC OIIbITA.
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OcCHOBHBIC COCTaBHBIC YaCTH YCTAHOBKH:

1. KanopumeTrpuueckuii cocyl ¢ peakKlIMOHHOM CMECHIO.
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2. Tepmomerp.
3.Memasxa.
4. Tepmouzonupyroias 000JI0UKa.

5. Boponka [u1s 3anuBaHUs pEaKIIMOHHON CMECH.

Buvinonnenue pabomul: MepHBIM IIMHIAPOM oTMepuTh 10 50 mur 2 M pactBopoB NaOH u
HCI, mepenuTh BO B3BEIICHHBIN KAJIOPUMETPUYCCKUN CTaKaH, MPEABAPUTEIHHO U3MEPHB UX TEMIIe-
patypy. CozaepxuMoe cTakaHa MepeMeniaTb U OTMETUTh CaMyl0 BBICOKYIO TeMIIepaTypy Mocie ClH-
BaHUS PACTBOPOB.

I.lanHbIE: = Gt _ .
II 5'Q 1000 KI[)K

mj(cTakaHa) = ...T 6. v(Bp-pe)=2 (C'V)=... Moib
C(HCN)=C(NaOH)= 2 moxs/n 7. AH® (paccu.) = — 2 = ... kJlx/mMomb

V(HCI)=V(NaOH)=50 m =0,05 n
8. 3anucaTh TEPMOXUMUYECKOE YPABHEHHE

p (p-pa HCI) = 1,035 r/mn
9. Paccunrars morpemrHocTs ¢ %.

p (p-pa NaOH) = 1,09 r/mn o
¢ % =100 ——2<100

Tab

Ci(Termnoem-cth crexina)=0,753 Jx/rrpan
Cy(TemnoemMkocTh p-pa)=4,184 JIx/r rpan
AH®(Ta61.) = — 56K JIx/MOIb

Il. Onpenenurs:

t (p-pa NaOH)=...°C

t (p-pa HCI)=...°C

t, (mocne neiitp.) =...°C

I1l.Pacuersi:

1. t,=0,5 (t (p-pa HCI) + t (p-pa NaOH))=...°C
2. A=t —t;=...

3. Ma(p-pa)=Vypa [p(HCI)+p(NaOH)]=... T

4. C (rermmoemMkocThb cucteMbl) = M;Cq + mpCsy =
... JLx/r rpan

25



IV. BoiBoa
Kpurtepuu oumeHkM TeKyuiero KOHTpoJisi ycnesaemoctu (Jlaboparopuas padora):

Pabora cunTaercs «3aUTEHHOI»,ECIIU CTYICHT NMPABWJIBHO U aKKypaTHO MPOBEJ IMPEAJI0KEHHbIE
M3MEpEHUsl, BHECS B COOTBETCTBYIOIIHE rpadbl IKCIIEPUMEHTAIbHBIC JAHHBIC U JAHHBIE TIOTYyYCHHBIE
MyTeM MaTeMaTU4YecKux pacueToB. [1o pe3ynbTaTaM Moy4eHHBIX BEIYMCICHUN MPABUILHO 3aMUCAHO
TEPMOXHUMHUYECKOE YpaBHEHUE ,0IIPEICTICHBI TEPMOJMHAMUYECKUE MTapaMeTPbl U MOTPEIIHOCTh U3Me-
penus Ha ocHoBe THX Mccaea0BaHUM CIeNIaHbl COOTBETCTBYIOIINE BBIBOIbI, TTOTBEPIKIAIOINE
3akoH I'ecca.

PaboTa «He 3acUMTBLIBAETCS, €CIIH JOIYIIEHBI OIUOKY B pacueTax U B 0(hOpMIICHUHU pabOThI, B
3aIOJTHCHUH TaOIUI] JOMYIICHBI HAPYIICHUS B SMHHUIIAX U3MEpeHHS 1 0003HaueHMIX. CleaHbl
BBIBO/IBI POTUBOpEUaIiue 3akony ['ecca. CTyAeHT He BaieeT TEPMUHOJIOTHEHN U HE CTIOCOOEH M3JI0-
XKUThb CYTh IPOOJIEMBI.

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

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

6.2.2. Ilpouenypa npoBeeHus MPOMEKYTOYHOM aTTECTAIUU.

Co0eceqoBaHue 110 OMIIETAM.

6.2.3. IIpuMepbI BONIPOCOB /ISl NOATOTOBKH K 3a4eTy
Tepmoannammnka

1. TepmoarHAMHUYECKHE CUCTEMBI (M30JMPOBAHHbBIE, 3AKPBIThIE, OTKPHITHIE, TOMOT'€HHbIE 1 F€TEPOTEHHBIE).
2. [TapameTpbl 1 GYHKITUU COCTOSIHHUS CUCTEMBI. TepMOIMHAMUYECKHE TTPOIECCHI.
3. Buyrpennss sHeprus (onpeaesieHne, COCTaBISIoNe, Ppa3MepPHOCTh). DHTAIIBITHSL.
4. TlepBoe Hayaio (3aK0oH) TepMoAMHAMUKH. DopMyIHpOBKH. MaTemaTnuueckoe BbipaxkeHue. TemnooomeH
1 paboTa, Kak GOpMbI IIepeaun SHEPTUu.

5. Tepmoxumus. 3akoH ['ecca u crienctsus u3 Hero. CTaHJapTHBIE TEIJIOTH 00pa30BaHuUs U CTOPAHUS.
6. Tepmoxumudeckue ypaBHEHHUs peakiuil. TermmoBoit a3¢heKkT XuMUUYECKON peakinuy. DK30- H SHIO0TCPMHU-
YECKUE PEaKLUH.

7. O6patuMble U HeOOpaTUMBIE Mpoliecchl (peakiun). Kputepun caMornpou3BoIbHOTO MPOTEKAHUS
MIPOLIECCOB

8. Bropoe Hauano repmoanHaMuku. Pasnuunbie GOopMyIHMPOBKH €0 U MAaTEMAaTUYECKOE BBIPAKEHUE.

9. DHtponusa. AGCONMIOTHOE 3HaYCHHE SHTPONUH. Pacyet SHTpONMUYU A1 XUMUYECKON PEeaKIIHH.

10. Dueprus ['n66ca. TepmoarHaMudeckue yCIOBUs paBHOBECHS. DK30- U SHAO- IPrOHUYECKHE MPOLIECCHI
B OpraHU3Max.

11. Tperbe Hauaso (3aKOH) TEPMOJIUHAMUKH. DHTAIBIUHHBIN U SHTPONHUUHBINA (HaKTOPHI.

3apaun
1. Ha ocHOBaHuu 3akoHa ['ecca paccunTaiTe S3HEPreTHUECKUE 3aTPAThl CTYJEHTA 3a CYTKH, €CIIU B CYyTKU
oH ynotpebiser: 8r Genka, 80r sxupoB, 400r yrneBogoB.  Ilpu cropanuu Ir Oenka, xupa, yrieBoaoB
BeiAcsaerca 4,2; 9,5; 4,3 kII>)K COOTBETCTBEHHO.



2. AH® pactBopenus CuSO4 u CuSO45H,0 cocTaBisitoT COOTBETCTBEHHO
—66,0x/[>x/Mob u +11,7xJ>/Monb. Beraucnuts AH® rugpatanuu CuSOy .

3. BBIUKCIINTD KOJMYECTBO TEILIOTHI, KOTOPOE BBIICIUTCS IIPH OKUCICHUH TJIFOKO3bI 110 PEAKIIUU
CsH1206(T) 60, (1) = 6CO2(1) + 6 HoO(x) 1pH CTaHAAPTHBIX YCIOBUSIX, €CIIH TETUIOTHI 00pa3oBaHUs
BEIIECTB YYaCTBYIOIIUX B peakinuu paBHbl: -286 k/[x/mounb (H20) ; -393 k/x/moub (CO,); -1273
kJIx/moub (CgH1206).

4. Berauciuts AH® peakuuun C;HsOH(x) + O2(r) = CH3COOH(x) + HoO(x) 1o craHmapTHBIM TEIIoTam

CTOpaHHusI BEIIECTB, YIACTBYIONINX B PEaKIUU:
-1371 xJIx/moms (C2HsOH); -870 xIx/mons (CH3COOH).

Kuneruka n karaaun3. XumMu4eckoe paBHOBecHe

1. Peakuiuu npocThI€, CIIOKHbBIE, TOMOT€HHbIE U reTeporeHHble. CKOpOCTh TOMOTE€HHBIX XUMHUYECKUX
peaxkuuil 1 METOIbl €€ U3MEpPEHUsI.

2. 3akoH neicTByromux Macce ['ynpnbepra u Baare s ckopoctu peakiuu. Koncranta ckopoctu Xxumuyge-
CKOM peakuuu, e€ pu3ndeckuii cMpicii. MOJIEKyasIpHOCTD U MOPSA0K PEaKIiH.

3. 3aBHCUMOCTb CKOPOCTH PEAKIUH OT:

a) KOHIIEHTpaIuK (3aK0oH AecTByromux Macce ['ynpaoepra u Baare);

0) Temnepartypsl (3akoH Bant-I'odda); B) JaBJICHUS U KaTaJIn3aTopa.

4. OHeprus aktuBanuu. Katanns. BausHue karanu3atopa Ha BEIMYMHY SHEPIUU aKTUBALMU. Buel
Katanu3a (TOMOTEHHBIN U T€TePOTCHHBIN)

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

6. [lonsTie 0 XuMHUYeckoM paBHOBecHH. KOHCTaHTa XMMHUYECKOTO PaBHOBECHUS U CIIOCOOBI €€ BhIpaKECHHUSI.

7. OaHbl 0bpaTMble peakuuu:
1) ZNO(r) +Oz(r)(—)2 NOz(r) - 66 KX 2) ZSOZM + 02(r)<_>2503(r) — AH

3) CO(r) + Clz(r,<—>COCI2(r) + AH 4) ZCO(r)(—)COZ(r) + C(T) + AH
5) 2503(y¢> 250,(;) + Oy — AH 6) Hy + b (> 2HIy — AH
7) Nz(r) + Oz(r)(—) ZNO(r) —AH 8) 3H2(r)+ Nz(r)(—> 2NH3(r) + AH

Jast ka0l peakMH HAMUIIUTE BBIPAKEHUE JUIsI CKOPOCTU MPSIMON U 0OpaTHOM peakluu U KOHCTaHTY
paBHoBecus. Kyna cMecTuTcst paBHOBECHE JaHHOM peaKliy, €ClIU: a) YBEJIMYUTh WK YMEHBIIUTh
KOHLIEHTPALIMIO UCXOTHBIX BEIIECTB WM KOHEYHBIX MTPOJIYKTOB; 0) YBEIMUUTh WM YMEHBIIUTh JaBJICHUE;
B) YBEIIMYUTH UM YMEHBIIUTH TEMIEpaTypy?

KoanuraTuBHble CBOMCTBA PACTBOPOB
1. KonnuratuBHble CBOWCTBA PACTBOPOB (IIEPEUYUCIUTD U 1aTh XapaKTEPUCTUKY KAXKIOMY U3 HUX).

2. 3axoH Payns u cneactBus u3 Hero. D0yIHOCKOIIMYECKas M KPUOCKOIIMYECKask KOHCTaHTbl. MeToabl
30yJIMOCKOIIUN U KPHOCKOIIHU.

4. OcMoc 1 0OCMOTHYECKOE JjaBiieHne. Poiib ocMoca 1 OCMOTUYECKOTO 1aBJICHHS B OMOJIOTHYECKUX
CUCTEMAX.

5. 3akon Baut-T'odda a1 HEINEKTPOIUTOB U AEKTPOIUTOB. M30TOHMUECKHH KO PHUIIMEHT, ero
¢bu3n4ecKuii CMBICII.

6. ['uno-, runep-, U30TOHUYECKHUE PACTBOPBI. SIBIECHHE MJIa3M0JIN3a, FEMOJIN3a U HU300CMUM.
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3apaumn
1. B 300 r Boast pactBopuiiu 0,5 Most MoueBHHBL. HaliTu MOHMKEHNE TaBJICHUS HACHIIIIEHHOTO Mapa BOIbI
Haj pactBopoM 1ipu 100°C (p,=101,3 kIla).
2. B 180 r Boasl pactBopui 6 T moueBuHbl ¢ M{(CO(NHS>)2) = 60r/mounb. Haiitu naBienue napa pacTBopu-
Tens Hazl pactBopoM MoueBuHbI 1ipu 100°C (p,=101,3 kIIa).
3. Haitmute temneparypy kunenus 0,1moins/kr pacrBopa NaCl (i = 1,92), a K»36=0,563.
4. B 4 n Boapl pactBopuiu 1 MoJib TiTI0K036l. KakoBO ocMoTHueckoe nasieHue pactBopa npu 0°C? R=8,31
klla n/moms-K.

KucaorHo-ocHoBHOe paBHoOBecue. 'uaponus cosei

1. [IpoTtonutnyeckast TeOpHst KUCIOT U OCHOBaHUM. Cuita KMCIOT U OCHOBaHUI.

3akoH pazBenenus OcTBaIbaA.

3. ABrtorpoToym3 Bojbl. KoHcTaHTa aBTOMpOTONIM3a BO/IBI (MOHHOE TIPOU3BEICHUE BOIBI).

4. BonopoaHblii oKa3aTellb, Kak KOJIMYECTBEHHAs Mepa aKTUBHOM KMCJIOTHOCTH U IIEJIOYHOCTH.
5. Tunb! TPOTONMTHUYECKUX PeaKIiid ( IOHU3ALIS, HeUTPTH3ALUS i THIPOIIN3).

6 . [lanpt com:  2) HaTpus KapOOHaT; 3) vatpus cymeun;  5)xenesa (1) xmopup; )
xene3a (Il) aurpar;  7) memu (1) mupar;  8) arerar Hatpus; 10) aMMOHWUSI XJIOPHUTT;
Jist KasKIoro ciryyasi HANUIIUTe: a) hopMyITy COoNIH; 0) yKaxuTe e€ THIT;  B) 3alMILIUTE €€

THIPOJIN3; T) KOHCTAHTY TWIPOJIH3a; ) 3armiute hopMyiTy uist pacueta pH pacTBopa JaHHOM COJTH.

BbydepHbie cucrembl

1. Mexanusm OydepHoro aeiictBus. @aktopsl, onpeaenstomnre pH OygepHoi cHCTEMBI.
2. bydepHnast eMKoCTb, (DaKTOPHI, ONIpEACIAIONNe e 3HaUCHHE.
3. lanbl OydepHbIe CHCTEMBI: areTaTHbIH, aAMMHAYHBIH, TeMOTJIOOMHOBBIN, OKCHT€MOTIIO0MHO-

BbIiA, (hocaTHbIA, BOJAOPOAOKAPOOHATHBIN, AMUHOKUCIIOTHBIE, OCITKOBBIE. [IJ1s1 KaXK/I0TO M3 HUX 3aIHCaTh;
a) COCTaB, 0) mexanu3M OydepHoro neicTBus, B) hopMyiry s onpeneseHus pH, 30Hb1 OydhepHOro
JISHCTBHSL M €MKOCTH KaXKIIOTO Oydepa 1Mo KUCIIOTE U IIEJIOYH.

3agaun

1. Paccumraiite 3Hauenue pH ammuaunoro Oydepa, 1 1 kotroporo conepkut 0,2 MOJIsI aMMOHUS OKCHIA U

0,2 mous ammonus xiopuaa (pK(NH,OH)=4,75).

2. Beruucnutes Bennuuny pH ammuaunoro 6ydepa, cocrasnensoro u3 200 mi 0,015M pactBopa aMMOHUS
xsnopuga u 150 mu 0,02 M pactBopa aMMOHHMS THAPOKCHUIA.

3. K 100 mu kpoBu no6aswmmm 36 mit 0,05 M pactBopa xiopucroro Bogopoaa.pH kpoBu u3smeHunocs ¢ 7,36

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

4. K 20 M xpoBu ao6asuiu 1,5 M 0,02 M pactBopa HaTpus ruapokcuaa. [lpu atom pH kpoBH n3meHu-

nochk oT 7,44 no 7,6. Haiigure 6ydepHyto EMKOCTh KPOBH 10 KUCIIOTE.

buorennbie 31emMeHThl. KOMILIEKCHDBIE COCIMHCHMU A

1. bruoreHHoe 3HaYeHHE COCAMHEHHUH S-, P-, 0-2JIEMEHTOB B OpraHu3Me.
2. Coeaunenus d-anementoB (Mn, Fe, Co, Cu, Zn, Mo) B opranusme.
3. lano xommiexkcunoe coemmuenue (KC).........................

1) Ko[MnCl4]; 2) Ko[Mn(CN)s];  4) Ka[Fe(CN)s]; 5) K3[Fe(CN)s]; 7)
Kz[Co(CN)a]; 8) [Co(NH3)4]Cl2;  11) [Cu(NH3)4]SOs;  13) Nao[Zn(OH)4];
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JU1g Ka)K0ro U3 HUX J1aTh: a) Ha3BaHHE

0) 3amucarh ypaBHEHHUE JAMCCOLMAIMU JAHHOTO KOMIUIEKCHOTO COSAMHEHUS, KaK CUIIBHOTO AJIEKTPOJIUTA U
yKa3aTh BHEIIHIOIO U BHYTPEHHIOI KOOPAWHAIIMOHHBIE CEPHI.

B) 3aMucaTb YpaBHCHHUEC JUCCOMAIIMN KOMIIJICKCHOT'O MOHA, KaK ciaboro 9JICKTPOJIMTA, YKa3aTb KOMIIJICK-
COO6pa3OBaT€JH), JIMratibl, KOOPAWHAIIMOHHOC YUCIIO KOMHHGKCOO6pa3OBaTeJI$I

I') yKa3aTh, KaKyl0 KOHQUTYpalui0 MMEET JaHHbBIN KOMILIEKcooOpa3oBaTelb U Kakoil rudpuau3anueil
aTOMHBIXOpOUTaNel OHa 00yCIOBJIEHHA

1) yKa3aTb TUI U XapaKTep CBSI3M KOMIUIEKCOOOpa30BaTENs U JIUTaH T

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

FeTeporeHHble NMPOoHECCHI H paBHOBECUSA

1. TomMoreHHbIe ¥ TeTepOreHHbIE CUCTEMBI. Y CJIOBHUSI 0Opa30BaHUS M paCTBOPEHUS OCAIKOB.

2. I'eTeporeHHble paBHOBECHSI B )KUBBIX OpraHu3Max (popMUpOBaHNE HEOPTAHUYECKOTO BEIIECTBA KOCTHOM
1 3yOHOU TKaHM).

3. Harmmmre ypaBHEHHE PEaKIi MEK/TY: 1) CaCl, u NagPO42)NiCl, u NaOH

5) CaClm NayCO;  6) CoCl, m NaOH 7) FeClz 1 NaOH 8) A1Cl3 u NaOH

JUi1st KayKIIOTO CiTydast 3alTiIATe:  a) TeTepOreHHOE PaBHOBECHE; 0) BEIPKEHHE [UTsI KOHCTAHTHI PACTBOPUMOCTH
JTs1, BBITIAJIAFOIIIETO B OCAJIOK COeMHEHusT; B) (hopmysty st pacueta Ks ocasika v pacTBOPHMOCTH (S).

HOBerHOCTHbIe ABJICHHUA

1. TToBepXHOCTHBIC SIBJICHUS ¥ MX 3HAYCHHUE B OMOJIOTUH M MEHUIIMHE.

2. TloBepxHOCTHAsI PHEPrUsl M IOBEPXHOCTHOE HaTsoKkeHue. [loBepxHOcTHO-akTHBHBIE ([TAB), -
nHaktuBHbIE ([I1B) u -neaxtusHbie (IIHB) Bemectna.

3.CopOunoHHbIC SBICHUS: aAcopOIus, abcopOIus, 1ecopOIHs, XeMOCOPOITHs, KaMMIIIpHAs KOHACHCAIIHS.
4. Tlonsarue 006 agcopbeHTe, aacopOTHUBE U aICOPOITMOHHOM PaBHOBECHH.

5. MoJekyisipHas U MOJMMOJICKYJIIpHas aJcopOIus.

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

7. AncopOrus CHIIBHBIX JIEKTPOJIMTOB — M30MpaTeIbHas 1 HOHOOOMCHHAS.

HMucnepcuble cuctembl. Kossiouanbie pacTBopsbl

1. JlucriepcHbIE CUCTEMBI X KIIACCU(PHUKALHS.

2. [Ipupoia KOJIJIOUTHOTO COCTOSIHUS. POJIb 3IIEKTPOIUTOB CTaOHIM3aTOPOB.

3. KoneHcamoHHbIe U TUCTIEPCHBIC METOIbI MTOYIEHHS 30JICH.

4. Vet xummudecKasi peakims 00pa3oBaHKs THAPO30JIS:

1) cepebpa xJ10pHza Mo peakiui MeXx Ty cepeOpa HUTPATOM U M30BITKOM HATpHsl XJIOpUJIa

2) cepebpa XJ10pHa Mo PeakIMi MeXTy HaTpHs XJIOPUIOM U H30BITKOM cepedpa HUTpara

3) cepeOpa Moau 1A O peakLy MKy cepedpa HUTPATOM M M30bITKOM HATpHs MOAUIA

4) cepebpa 1ou/Ia Mo PeaKkliiy MEeXTy HaTpUs HOMIOM U U30BITKOM cepedpa HUTpata

5) Gapuisi cynb(ara 1o peakiu Mex 1ty Oapust XJIOpHIOM U M30BITKOM HaTpus Cyib(ara

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

7) pocdara Kb MO PEAKIMI MEXTY KIS XJTOPUIOM U M30BITKOM HaTpust (pocdara
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8) ocdara KanmbIws 10 peakiyy MeKIy Hatpust pochaToM 1 M30BITKOM KaJBIHS XJIIOPHUA

Jns1 kaxaoro cryyas:

1) cocraBbTe XUM. (POPMYITY MULICIUTBI, YKOKUTE €€ XMMHYECKHI COCTaB

2) YKa)KHTE, IJIe B MULIEIUIAX BO3HUKAIOT a7COPOLIMOHHBIN 1 ANIEKTPOKUHETUYESCKUI TTOTEHIHAIBL.

5. Kunetnyeckas v arperaTuBHasi yCTOMYUBOCTh KOJUIOMAHBIX cucTeM. DakTopsl, ONpeesaonme
YCTOMYUBOCTh KOJUIOMIHOW CUCTEMBI.

6. Koarynsauus. Mennennas u ObicTpas koaryisinusi. Koarynsius 3051€i 3JIeKTpoJIMTaMu U CMECSIMU
AJIEKTPOJIUTOB.

7. Tlopor koarynsiiuu, ero onpeaenenue. Koarymupyromas criocodHocts. Kosmonanast 3ammura.

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

1. MHoroaTomMHbIe CIHPTHI, WX CBOMcTBA. [loka3aTh B3aMMOJCHCTBHE STUJICHTIIUKOJS U TIHUIEPUHA C: a)
a30THOM KHUCIOTOM, runpokcunom menu (1), ykcycHol KucaoToil.

2. MHOTOaTOMHBIE (PEHOIIBI (TMPOKATEXWH, PE30PILIUH, XHHOH), X OKHCIHTEIEHO -BOCCTAHOBUTENFHBIE U
KHCJIOTHBIE CBOMCTBA.

3. MHOroocHOBHbIE KapOOHOBBIE KUCIIOTHI (I1aBesieBas, ssHTapHast). MIx cBoiicTBa (0Opa3oBaHHe KUCIIBIX U
CPEIHUX COJIEH, CII0KHBIX 3(UPOB, OKUCIUTEIHHO- BOCCTAHOBUTENIBHbBIE CBOWCTBA).

I'erepopyHKuMOHAIbHBIE COCAUHEHUS

4. OKCHKUCIOTHI, UX KJIacCUpHUKaLus, cienuduuecKkne peakiiu, ONTHYECKas H30MepHsL.

5. B3zaumopeiictBue Mmonounoi kuciaotel ¢ NaOH, atanosom, okucienue, crienupuiecKas peaxkius,
ONITUYECKUE U30MEPHI.

6. BzaumonetictBue ss610uno# kucnotel ¢ NaOH, sTaHOI0M, OKHCIICHUE M BHYTPUMOJICKYISIPHYIO
neruaparanuio. ONTHYECKUE H30MEPHI SOJIOYHOW KUCIOTHI.

7. OKCOKHMCNOTHI (MTMPOBUHOTPAIHAS, AllETOYKCYCHas, IIaBEICBOYKCYCHAs U 0.-KeToriyTapoBasi). Kero-
€HOJIbHASTAyTOMEHHUSI.

8. Ilokazarh KeTO-€HOJIBbHYIO TAyTOMEPHIO, COJICOOpa30BaHKE U B3aUMOJCHCTBUE C OPOMHOM BOJIOH Ha
pUMepe MUPOBUHOTPAJTHON KUCIIOTHI.

9. Ha mpuMepe aMUHOKHCIIOTHI aJlaHMHA TI0Ka3aTh: aM(OTEPHOCTD, IEKapOOKCUIMPOBAHNE, OKUCIIATEN b-
HOC JIe3aMUHUPOBAHKE U TPAHCAMUHHPOBAHUE, KAaK CBOMCTBA 0-aMHHO-KHCJIOT BaKHBIC JIJIsl OOMEHa
BEIICCTB B OPraHU3Me.

OwmblisieMble JTUITUHABI

10. Jlunu e, sxupbl, kaaccupukanus. KapOoHOBBIE KUCIOTHI BBICIIETO )XUPHOTO psina. [IpuBectu nmpume-
PBL

11. KucinoTHbIHN 1 MIET0YHOHN (OMBUICHHUE) THIPOJIU3 KHUPOB. [IpuBecTH nmpuMepsl.

12. ®ochonunuast (kehaauHbl U JSHUTHHBI), CHHTE3 U TUAPOIN3 (KUCIOTHBIN U IIEIOYHOK ).
0-aMUHOKHUCJIOTHI. bejikn u nentuabl

13. o-aMUHOKHUCIOTHL. Kiaccugukanus mo CTpoeHHUIO paJuKajia U TOTOJHUTEIFHBIM (PYHKIMOHAIEHBIM
rpynmam (IpUBECTH IPUMEPBI).

14. KucnoTHO-OCHOBHBIE CBOIICTBA (i-aMUHOKHUCIIOT, UX aM(OTEPHOCTH IMOKa3aTh Ha KOHKPETHBIX
pUMEpPaAX).

15. O6pazoBanue nenTua0B. KauecTBEHHBIE peakIMy Ha OCNIKH.
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16. CtpykTypsl Oenka (mepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS ), CTAOMIM3UPYIONINE UX
(baxTopBHI.
Yraesoasbl

17. BaxHeiline MOHOCaXapu/ipl: ajbJONEHTO3bI, albJI0T€KCO3bl, KETO3bI (IIPUBECTU IPUMEPBHI).

18. Lukio-nienHas (OKCO-OKCH) TayTOMEpHS YIIIEBOAOB Ha IMIPUMEPE TIIOKO3bI U (PPYKTO3HI.

19. Qucaxapua ManbTo3a, €€ CTpOCHUE, IIUKJIO-1IeTHas TayToMepusi. BoccTaHaBmuBaroye CBOMCTBA.

20. Jducaxapun akTo3a, e€ CTpoeHue, MUKIO-IIeNHas TayroMepusi. BoccTanaBiuBaronue CBOMCTBa.

21. lucaxapuj caxaposa, €€ cTpoeHue, ruponus. [IpuurnHa oTcyTcTBHS BOCCTaHABIMBAIOIINX CBOMCTB y
camoi caxapo3bl U HAIMUUE UX Y IPOJYKTOB FHAPOJIN3A.

22. CrpoeHue kpaxmaina, oKa3aTh CXeMaTHUYECKH. YKa3aTh TUIIbI CBA3EH MEX1y OCTaTKaMU MOHOCaxapH-
JI0B B aMUJIO3€ U aMUJIONIEKTHHE. [ JTMKOTreH.

FeTCPOHHKHH‘leCKI/le COCAMHECHUSA

23.D5eKTpOHHOE CTPOEHHE MUPUIMHOBOTO U MIUPPOJIFHOTO aTOMOB a30Ta M YUYaCTHE UX AJIEKTPOHOB B TT,TT-
U P,T-CONPSDKEHHBIX CUCTEMAaX apOMaTUYECKUX I€TEPOIUKIIOB.

24.OcHOBHBIE, KHCTIOTHBIE H aM(OTEPHBIE CBOMCTBA, 00YCIOBICHHBIE MUPHINHOBBIM, TUPPOITBHBIM WIIHA
OJIHOBPEMEHHBIM ITPUCYTCTBHEM 3THX aTOMOB a30Ta B COCTABE I'€TEPOLUKIIOB.

25.HyxeohmiibHbIE CBOWCTBA IUPUINHA B PEAKIMIX 00pa30BaHHS ANKHITHPUANHAEBBIX HOHOB.
26JIakTUM-JIAKTaMHYIO TAYTOMEPHIO MPEACTaBUTENEN THIPOKCUITPOU3BOAHBIX MTUPUMHUINHA U ITypUHA!
ypanwia, THMHHA, INTO3WHA U T'yaHHWHA.

27.Peakun ne3aMMHUPOBAHUS aJIcHWHA U TyaHWHA.
Hyk/ienHOBbIE KHCJIOTHI

28. HykienHoBbIe KUCTOTHI, KJIacCU(UKAITUS, COCTAB, (PYHKIIHH.

29. [lupyuMHUIUHOBBIE a30TUCThIE OCHOBAHUS, UX JIAKTaM-JTAKTUMHAsi TAyTOMEPUSL.
30.ITypuHOBBIE a30THCThIE OCHOBAHMSI, UX JIAKTaM-JIAKTUMHAsI TAYyTOMEPHUSL.

31. ObpazoBaHue HYKJICO3UI0B U HYKJICOTUOB (IPUBECTH MPUMEPHI).

32. Ctpoenue yuactka [JHK u PHK. Tumnsl cBs3ell B HyKJIEMHOBBIX KACIOTaX.

6.2.4. IlpuMepbl 3a4eTHBIX OMJIETOB

®I'OY BO AI'MY Munsapasa Poccun
Kadeapa oOmeii u 6MoJI0rn4ecKoil XuMmmnu
CnenuaabHocthb 33.05.02 — «IleguaTpusi»

Xumusa
BuierNe29.

1.Oxcuremorno6uHoBas OydepHrast cucrema. [IpuBect cocta, MexaHn3M OydepHoro neiicTBus, GopMyIbI
1151 onpezienieHnst pH, 30Hb1 OydepHoro eHCTBIS U eMKOCTH Oydepa Mo KUCIIOTe U LIENI0UH.

2. Tano komrutekcHoe coeauaenneK,[Zn(CN),4]

a) Ha3BaTh €T0;

6) 3alUCaTh YpaBHCHUC AHUCCOLIMAINU NAHHOTI'O KOMIIJICKCHOI'O COCAWMHCHHA, KAK CHUJIBHOT'O JJICK-
TPOJIMTA, YKa3aTb BHCIITHIOKO U BHYTPCHHIOKO KOOPAWHAITNMOHHBIC C(I)CpBI U Kak c1adboro QJICKTPOJIHN-
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Ta, yKa3aTb KOMIUIEKCOOOpa30BaTellb, CTPOCHUE aTOMa U MOHA KOMILJIEKCOOOpa30oBaTes, JUTaH/bl,
KOOPAMHAITMOHHOE YHCIIO KOMIUIEKCOOOpa30BaTels;

) 3anucaTh JAJs JaHHOTO KOMIUIEKCHOTO MOHA KOHCTAHTY HECTOMKOCTH, KOHCTAHTY YCTOMYHUBOCTH
Y MOKa3aTh MAaTEMATUYECKYIO CBSI3b MEXIY HUMU

3. HanummTe ypaBHEHUS peaKIIMU U HA30BUTE MPOYKTHI CHHTE3A JKUPA, COACPKAIIETO AllUIIbl CTe-
apUHOBOI1, 0JIEMHOBOW U JIMHOJIEBON KUCJIOT U €T0 IIEJIOYHOTO THIPOIN3a

4. Tomononucaxapusl. M300pa3ute OMO3HBIN (hparMeHT MOJUCAXapHUTHOM IeTr Kpaxmara.

VYTBep:KeH Ha 3aceAaHnuu KadeIpbl, IPOTOKOI OT «_ » 2021 1. Ne
3aBenyromuii kadenpoit , 1.M.H., pod. 9. P. Harues
CocraBuTenb: K.X.H.,JOII. J.I1.baGaeBa
« » 2021 2.

®I'OY BO AI'MY Munsapasa Poccun
Kadeapa o0uieit u OMos10rn4eckoil XuMHuu

CneunansHoctb 33.05.02 — «IlexmaTpus»
Xumust

BuiaerNe7

1. BroreHHbIe 3IeMEHTBI, MX KiacCH(HKaIs, 3HaueHre B opranmme. CoemuHenust d — siemenTos (M,

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

2. Wper xumudeckas peakiysi 00pa3oBaHus THAPO30S1s cepedpa XJI0pra Mo peakiy MeX/Ty HaTpHs XJIOpH-
JIOM ¥ M30BITKOM cepeOpa HUTpaTa

a) coCcTaBbTE XMM. (POPMYITY MHULIEILIBI, YKKUTE €€ XUMUUYECKUI COCTaB;

0) yKaXXuTe, I7ie B MULIEIUIAX BO3HUKAIOT a7ICOPOIIMOHHBIN 1 3JIEKTPOKUHETHYECKUH MOTEHIIABL.

3. Hanummure ypaBHeHUe peakinuu BocctaHoBieHus: a) LIIYK, 0) nupoBuHOTrpagHOW KHCIOTHI.
HazoBure npoayKThl.

4. Kakue MoHOcaxapuabl 00pa3yioT maibTo3y? Ilokakure ee CTpOCHHE, YKaKHUTE CBSI3b MEXIY
OCTaTKaMH MOHOCaXapHI0B.

YTBepkIeH Ha 3acelaHuu Kadeaphl, IPOTOKO OT «__ » 2021 1. Ne
3aBenyromuii kagenpoi , 1.M.H., pod. 9. P. Harues
CocraBuTenb: K.X.H.,J01I. J1.I1.baGaeBa
« » 2021 2.
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6.2.5. Onucanue noxkasareJieil 1 KpUTepreB OLCHUBAHUS KOMIIETEHIIMH, YKa3aHHOI B pa3je-
Jie 2, Ha pa3JIM4YHbIX 3Tanax ee GopMHUPOBaHMs, ONIMCAHNE KA OLeHUBAHUS

B CUCTCMY OLICHUBAHUSA BXOJUT 3a4CT.

Kpurtepuu
OlleHUBAHHUA

HIxkaJya oneHUBAHUA

«HE 3a4YTCHO»

«GAYTCHO»

KOI[ KOMIICTCHIIMUA U HAUMECHOBAHMEC HHAUKATOPA JOCTUKCHUS KOMIICTCHINHA
N-1lonks CnocobeH orieHUBaTh MOP(PO-(HYHKIIMOHAIBHBIE TPOLECCHI MTPU (PU3UOTIOTUUECKHUX CO-

CTOSTHHSIX.

3HAThH CTyzeHT He ClIocO0EH CaMOCTOsI- CTyaeHT caMOCTOSTENTFHO BBIICISCT TIIABHBIE TOJI0-
TEIABbHO BBIACIIATH I''TaBHBIC I1OJI0- JKCHUSA B U3YyYCHHOM MaTCprajc nu crocoben JaThb
JKCHUA B U3YUCHHOM MaTepualie KpPAaTKYIO XapaKTCPHUCTUKY OCHOBHBIM HUACIAM IIpoOpa-
JAUCIHUIIIINHBI. 0OTaHHOI'O marepualia AMCHUIIIUHBI.
He 3naer (pu3HKO-XUMUYECKHE IMokaspiBaer moHnManue (QU3NKO-XUMHUYECKUX
ACTICKTHI BAKHEHIIINX OMOXUMH- | OCHOB TIOBEPXHOCTHBIX SIBJICHUM, JTUCIICPCHBIX
YECKUX MPOIIECCOB M PA3IMYHBIX | CHCTEM, BHICOKOMOJICKYIISIPHBIX COCTUHEHHH, X
BHJIOB TOMEOCTAa3a B OpraHu3Me: | CYIIHOCTH, pOJIM B 0OMEHE BEIIeCTB, Oa3UCHBIX
TEOPETUYECKHE OCHOBBI OHO- MPUHIIMIIOB UX UCIIOJIb30BAHUS B MEAUIINHE
SHEPreTHKH, GaKTOPhI, BIUSIIO-
1[1e Ha CMEIIeHUE PaBHOBECHUS
OMOXUMHMYECKHX MTPOIIECCOB.

yMeThb CrtyneHT He ymeeT IPOTHO3UPO- Crynent ymeeT OOBSCHSATD IPUIMHBI U TTOCIIE/I-
BaTh HaIpaBJIEHUE, TIOJTHOTY U CTBUSI U3MEHEHUH HampaBIeHUs, TOJTHOTHI U pe-
pe3yNnbTaThl XUMUYECKUX U PU- | 3yIIBTaTOB XUMUYECKUX U (PU3UKO-XUMHUYECKUX
3UKO-XUMHUYECKUX MPOIIECCOB, MPOLIECCOB, MPOTEKAIOIINX B OPraHU3ME YellOBe-
OTHpPAsiCh HA TEOPETUYECKUE Ka; IPOU3BOIUTH (U3UKO-XUMHUECKHUE U3Mepe-
TIOJIOKEHUSI XUMUH, PE3yIbTaThl | HUS, XapaKTEPU3YIOIINE T€ UM UHbIE CBOKWCTBA
BBIYHCIICHUHN 1 HAaOI0ICHU pacTBOpOB, cMecel U JIEKapCTBEHHBIX Mpenapa-

TOB; KJIaccu(pUIUPOBATH XUMUUYECKHE COCHHE-
HUSL.
BJIaleTh CryzeHT He BiajeeT TEPMUHOJIO- CryneHT MoKa3pIBaeT rTyOOKOE U MOTHOE BiIaIcHUE

TUEM; TEXHUKOM MTPOBEACHUS
Ka4eCTBEHHBIX PEaKIuii Ha He-
KOTOPBIE OMOJIOTHYECKH BaXKHBIC
COCJIMHEHMS U JIEKAPCTBEHHbIEC
CpeiCTBa.

BCEM 00BEMOM H3y9aeMOU JUCIUTUINHBL, BIaIeeT
TEPMUHOJIOTHEN; TIPEICTABIICHUSIMU 00 OCHOB-
HBIX XUMHUYECKUX U (PU3UKO-XUMHUICCKUX METO-
JlaX UCCIEN0BAHUs U TEXHOJIOTUX, UCIIOIb3Ye-
MBIX B MEIUIIMHE; HABBIKAMHU aHAJIN3a U pacyera
napamMeTPOB BaXKHEHIIIMX XUMHUYECKUX U (PU3HUKO-
XAMHAYECKUX IIPOLIECCOB;

Kox koMneTeHIIMH 1 HAMMEHOBAHUE HHANKATOPA TOCTHKEHUSI KOMIETeHIIHH
NA-20nks CrocobeH onleHNBaTh (PYHKIIMOHAIBHBIE MIPOLIECCHI MTPH MATOJIOTUYECKUX COCTOSHUSX.
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3HATb

CTyneHT He Crioco0eH HCII0Ib30BaTh
€CTECTBEHHOHAYYHBIE TIOHATHS O XH-
MHYECKOM TNpHUpOIE, CTPOCHUH U
(GyHKIMM OMOIOTHYECKH BaXKHBIX Op-
TaHUYECKUX COCANHEHNH (HYKIEHHO-
BBIX KHCIIOT, IIPUPOHBIX OEJIKOB, yT-
JIEBOJIOB, KHPOB, BOJIOPACTBOPUMBIX H
KHPOPACTBOPHUMBIX BUTAMHHOB, TOP-
MOHOB U JIp.) B MHTEPIIPETalu obec-
TIEYeHUS] HOPMAIILHOTO (hYHKIIMOHUPO-
BaHMUA 3/I0POBOI'0 OPraHU3Ma 4YeloBe-
Ka, B popMHpOBaHUU OCHOBHBIX (hu-
3MOJIOrMYECKHX MOKa3aTellel, criocoo-
CTBYIOILIMX COXPAaHEHUIO U yKperuie-
HHIO 3/I0POBBSI.

CTyzieHT Crmoco0eH HCIoNb30BaTh €CTECTBEHHO-
Hay4HbIE TOHATHUSA O XUMUYECKOH MpHpoJe,
CTpOSHUH B DYHKIIUSX OMOIOTHUYECKU BKHBIX
OpPraHUYeCKUX COCTUHEHUH (HYKJICHHOBBIX KHC-
JOT, MPUPOJHBIX OETIKOB, YIIIEBOIOB, JKUPOB,
BOJIOPACTBOPHMBIX M KUPOPACTBOPUMBIX BUTA-
MUHOB, TOPMOHOB H JIp.) B HHTEPIIPETALIUH
obecrieyeHHsT HOPMAJIBLHOTO (PYHKIIMOHUPOBAHHS
3I0pPOBOTO OpraHu3Ma 4yelioBeKa , B (pOpMHpPOBa-
HUHM OCHOBHBIX (DH3HOJIOTHYECKUX ITOKA3aTeINeH,
CHOCOOCTBYIOIIMX COXPAHEHHUIO M YKPEILIICHUIO
3I0pOBBS, TPOHUIAKTHKE 3a00JICBAaHUI U BU-
pycHbix unpexkunii: OPBU, rpunmna, COVID -
19.

yMeTb

CtyneHT He yMeeT peliaTb TUIO-
BBI€ MMPAKTUYECKHE 3a7a4U U HE
BIIAJICET TEOPETUYCCKUM MUHHU-
MYMOM Ha 0oJjiee aOCTpaKTHOM
YpOBHE.

CryzaeHt ymeer KJIACCU(PUIIMPOBATH XUMUYECKUE
COEIMHEHUS, OCHOBBIBASICh HAa UX CTPYKTYPHBIX
(dopMynax; MpOTHO3UPOBATh MOBEIEHUE U PYHK-
IIUU OPTaHUYECKUX BELIECTB B )KMBOM OpraHU3Me
Ha OCHOBE MX KJIacCU(PUKAITMOHHON MPUHAIIEK-
HOCTH (CTpOEHMSI U HaMHuus (YHKIIMOHAIBHBIX
IPYII); CIOCOOEH aHaIU3UpPOBaTh ACUCTBUE He-
KOTOPBIX JIEKAPCTBEHHBIX CPEICTB HA OCHOBE
KJIaCCU(PUKATMOHHON IPUHA/JIEKHOCTH €ro
(YHKIIMOHAIBHOM IPYNIIBI U CTPOCHHUS.

BJIaJ1€Th

He Bnageer mpencraBliICHUSIMU
00 OCHOBHBIX €CTECTBEHHOHA-
YYHBIX METOJIaX HUCCIICIOBAHUS
Y TEXHOJIOTHSIX, UCTIOJIb3yEeMBIX
B MEIMIIMHE; HaBEIKAaMH aHaJIn3a
Y pacyeTra rmapaMeTpoB Bax-
HEUIUX XUMHUYECKHUX U (PU3UKO-
XUMHUYECKUX TPOIIECCOB.

Brameer mpencTaBieHUSIMH 00 OCHOBHBIX ecTe-
CTBEHHOHAYUYHBIX METO/IaX UCCIIEI0BAHUS U TEX-
HOJIOTUSX, UCTIOJIb3YEMBIX B MEAUIIMHE; HABbIKA-
MU aHaJIM3a U pacyeTa napamMeTpoB BaXKHEUIITNX
XUMHYECKUX U PU3UKO-XUMHUUYECKUX MTPOLIECCOB.

VIl. YYEBHO - METOJAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JIUC-
HNUIIJIMHBI

7.1. OcHOoBHas1 IUTEpaTYpa
ITeuaTHbBIE M3HaHUA

Ne HaumeHoBaHHe W3TaHUS Konnuectso 3k-
3emnnapos B 6u6-
NinoTeke
1 O6mas xumus. buopusuyeckas xumus. XuMusi OMOTEHHBIX 246

sanemeHToB: yueOHuUK /Epmos FO0.A., [TonkoB B.A., bepnsaun
A.C.; nox pen. FO.A.EpmoBa.-2-e u3a., nepepab. - Mocksa
:Bricmas mxomna,2018.-560 c.- ISBN 978-5-06-003026-x.

TeKkcT: HenmoCpPEeICTBEHHBIN.
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[TonkoB B.A. O6mas xumus: yue6nuk /B.A. ITonkos, C. A. 208
[Ty3akoB ,- MockBa: [DOTAP — Meauna —20010.-976¢.- ISBN
978-5-9704-1570-2. TekCT: HEMOCPEJACTBEHHBIM.

3J'leKTpOHHbIe H3TAHUA

HauMeHnoBaHue U31aHusA

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

Xumus [ DnexTpoHHBIH pecypc] : yaeOnuk / [TyzakoB C.A. - 2-e u3n., ucnp. u jotm. - Mocksa :

1. | URL:http://www.studmedlib.ru/book/ISBN5970401986.html.- TekcT: anekTpoHHBIH
2 | TrokaBkuHa H.A., Bruooprannyeckas XuMus [ DIeKTpOHHBIN pecypce] : yueOHuk / H.
A. TrokaBkuHa, FO. U. 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: 31eKTPOHHBII
7.2. JlonoiHUTEIbHAS JTUTEPATypa
IleyaTHbIEC HCTOYHUKH
Ne HN3nanua KommuectBo
AK3EMILISPOB
B Oubnmore-
Ke
1 | TroxkaBkuna H.A. buoopranudeckas Xumus : yaeOHUK U1 Mea. By3oB/ H. A. 415
TrokaBkuHa .— Mocks: M3narensctBo «Memunmaa ».2010. —416¢. -ISBN978-5-
9704-1773-7. — TekcT : HEMOCPEICTBCHHBIH.
2 | Iomkxos B.A. IIpaktukym mo o6mieit xumun. bruodusznueckas xumus. XuMust 246
OMOTeHHBIX IEMEHTOB : yueOHoe nocobue / mon pen. B.A.Ilonkosa,
A.B.bab6koBa. -4 m31 - Mocksa: FOpaiit, -2018 .-239¢. — TekcT: HenocpeICTBEeH-
HBIM.
3 | babdaesa .JI.Il. JlaGopaTopHbIil MpPaKTUKYyM «AHAllM3 OPraHUYeCKUX COEAUHE- 50

uuit»/J].I1.babaesa,l1.A.I'am3aToBa,A. X. M apucosa,K.M.Maromeosa;mnos pen.
3.P.Haruesa. -Maxaukana: M3narenscko - nonurpaduueckuit uentp AI'MY,
2019.- 64c. -ISBN978-5-9704-3188-7. — TekcT : HEMOCPEACTBEHHBIM.
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3HeKTp0HHBIe H3TAHUA

No HaunmeHoBaHnue u3aanus

buooprannydeckasi XUMUsl : PyKOBOJICTBO K IPAKTUUECKUM 3aHATHSM : y4eOHOE mocooue /
nox penaknueit H. A. TrokaBkunoi. — Mocksa : [DOTAP-Menua, 2016. — 168 ¢. — ISBN
978-5-9704-3801-5. —/TlocTyn MOJOTUHY U TIAPOJIIO. -

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

Xumusi OMOTeHHBIX 3JIEMEHTOB : y4eOHO-METOIMYECKOE MOCOOUe /ISl CTYICHTOB MeJU-
nuHckux By30B / ®I'BOY BO BI'MY um. H. H. bypnaenko ; coctaBurenu : B. M. Kioko-
Ba, H. U. [lonomapesa, H. M. OBeukuna [u 1p.]. — Boponex : BTMVY, 2019. — 58 c. —

2 JocTyn nojoruHy u naposto-

URL: http:/lib1.vrngmu.ru:8090/MegaPro/Download/MObject/809. — TekcT: meKTpoH-

HBIN.

7.3. Pecypchbl nHPOPMALMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTn « MHTEepHET»

https://eos-damu.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 «Koncynprant cryaeatay http://www.studmedlib.ru/ (Bxox 3aperucTpupoBaHHBIM MOJIB30-
BaTeNsAM depe3 moprai caiira JIIMY http://www.dgmu.ru/ )

7.4. UnopmManmoHHbIEe TEXHOJIOTHH

[Tepeuens nporpammuoro obecrieuenus (Win HOME 10 Russian OLP (CyOnuiieH3u0HHBII
noroBop Tr000044429 ot 08.12.18 1.); Kaspersky Edition Security mis 6uzneca — CtangapTHBII
Russian Edition. 100-149 Node (JInuensuonnsiii gorosop Ne 1081-2015 ot 14.10.2018 r); Office
ProPlus 2013 RUS OLP NL Acdmc (morosop NeJII1-026 ot 16.10.18 1) u 1.71.)

Ilepeuens unopmayuonnbIX CRPAGOUHBIX CUCEM:

1. DaexktpoHHasi uHGopMaNMOHHO-00pa3oBaTeabHas cpega (QUOC) AI'MY .- Pexxum no-
crymna mo maposto -URL: https:// eos- dgmu. ru

2. KoHCyJbTAaHT CTyJeHTa: 3JeKTpOHHas OuOauoTedHas cucrema. .- Pexum gocrtyna no mna-
poaio - URL: http: //www.studentlibrary.ru

3. ®denepanbHasi JIEKTPOHHAs MeTUIHHCKasi ondimorexka (POMB). .- Pexxum ocTyma 1o
naposto - URL: http://feml.scsml.rssi.ru

4. Hayunasi 3JieKTpoHHasi ombamoreka elLibrary. .- Pexxum nocryma mo mapoimto -URL:
https://elibrary.ru/defaultx.asp

5. Hayunasi 3jexkTpoHHasi 6ubamorexka KubepJlennnka. .- PexuM poctyna mo maposiro -
URL.: http://cyberleninka.ru
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6. Duaexkrponnas Oubauoreka PODPU. .- Pexum goctyma mno mapomo - URL:
http://www.rfbr.ru/

Vill. MATEPHAJIBHO - TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJIMHBI

N n/mt | Bux noMerienus ¢ HoMmepoM HaumenoBanue o60pynoBanust
1. Jlab6opatopust Ne 3 — st mpoBe- 1.Crobl 1abOpaTOpPHBIE, CTYIIbS, T0CKA.
JCHHUSI TA0OPATOPHBIX 3aHATHIA, 2.BBITSDKHOH 1IKad.
45 m? 3.1Ixads! s mOCyIpI.
Vn. Ilamuns 48, yueOHO- 4.11Ixadbr a1 peakTUBOB.
71a00paTOpHBIN KOpITyC, 2 3Tax 5.CTOJI /IS THTPOBAHMSL.
6.11ITaTuBEI ¢ OrOpETKaMHU.
7.JIabopaTtopHas nocyna (mpooupku, nu-
NEeTKH, IPEeIMETHbIE CTEKJIA, CTEKIISIHHbIE T1a-
JIOUKH, KOJIOBI JJIl TUTPOBAHUS, BOPOHKH,
(GUIBTPHI U T.1.).
8.0nexTpuueckre npuOopsI (Meyka, BOs-
Has OaHs, MelIalKa , CyIIUJIKa s TOCYAbl U
T.JI.)
2. Jleknmonuseni 3am Ne 1 — g
MPOBEACHUS JICKITMOHHBIX 3aHs- | MyIbTUMEIUUHBIA KOMIUIEKC (HOYTOYK, TMIpo-
i, 100 m° €KTOp, IKpaH)
Vn. Ilamuns 48, ydeOHO-
J1a00paToOpHBINA Kopnyc, | aTax
3. | UutanpHele 3ambl — g caMo- | CTOJBI, CTYINbsI, KOMIIBIOTEPHI Ui pabOThI C
CTOSITEIHHOU PabOTHI. AJICKTPOHHBIMH pecypcaMu OMOJIMOTEKH, yaeO-
yia. A.AnueBa 1, Owosoruue- | Has, HaydHas, IEPUOJUIECKAs JTUTEPATYypa.
CKMH Kopiyc, | aTax, Hay4yHas
ouommoTteka J[I'MY

IX. ©UCITIOJIb3OBAHUE UHHOBAIIMOHHBIX (AKTUBHbBIX U UHTEPAKTUBHBIX)
METOAOB ObYUYEHMUSA

HCHOJ’IB?)YGMBIC AKTHUBHBIC W HMHTCPAKTHBHBIC MCTO/bI OGy‘ICHI/IH IIpru HU3Yy4YCHUHU ﬂaHHOﬁ
JAUCHUILIMHBI COCTABJIAIOT IMOPAAKA 68 % oT 00BeMa AYJAUTOPHBIX BaHHTHfI, TaK KaK ITPAKTUYCCKHU

KaKJI0€ 3aHATUC, [TPEAYCMATPHUBACT BBINIOJIHCHUC J'Ia60paTOpHBIX OIIBITOB, PCHICHUC 3a/ia4d, BBIIIOJI-

HCHHUC IIPAKTUYICCKUX 3aHaHHﬁ.

Ne HaumenoBanue paznena
/1 JUCLHUILINHBI

Bun, HazBaHue TeMbI 3aHATHUS C UCTIONIB30BaHU- | Tpya0eMKOCTh
eM (OpM aKTUBHBIX U MHTEPAKTHBHBIX METOJIOB | (4ac)

o0yueHus

1.1 | Oowmas xumusn. buoso-
TUYECKU aKTHBHBIE HU3-
KOMOJIEKYJISIpHBIE HEOP-
raHUYECKHE BEIECTBA
(cTpoenue, CBOMCTBa,
ydactue B QyHKIIMOHH- | CTBa.
POBaHHUE JKUBBIX CUCTEM

I13.1. buorenusie ameMeHTs. KOMILIEKCHBIE
COEIMHEHN.

JIp.1. KoMmmekcHbIe COETMHEHUS U UX CBOU-

1.2 | DieMeHTBl XUMUYECKON
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TEPMOJIMHAMUKH, TEP-
MOJIMHAMUKH PacTBOPOB
1 XUMHYECKOM KHHETH-
KH.

[13.2. Xumuueckast TepMOIMHAMUKA.
JIp.2 Onpenenenue TemioBoro 3dexra Xumu-
YECKOU PEaKLUH.

OCHOBHBIE THIIBI XUMH-

[13.3 . PactBopsl. KosmuratuBHbie CBOMCTBA

1.3 | yeckux paBHOBECHU U pacTBOpPOB.
nporeccoB B pyHknuo- | JIp.3. Ocmoc, ocMoTudeckoe aaBiienue. Pocr
HUPOBAHHH KHBBIX CH- | HCKYCCTBEHHOM KJieTKH Tpayoe.
CTEM.
[13.4. Kucnotno-ocuoBHoe paBHoBecuel uapo-
a3 coneit. JIp.4. Tunuunble ciyyau TuapoIn3a
COJIEH.
[13.5. bydepnsie cucremsl. bBygepHas eMKOCTb.
JIp.5. CaoiicTBa OyhepHBIX pacTBOPOB.
[13.6.KosmuraTiBHBIE CBOMCTBA PACTBOPOB.
KucnotHo-ocHoBHOE paBHOBecue. ['uaponus
cousieil. bydepHbie cucTemsr
I13.7. I'eTeporeHHbie MPOIIECCHl U PABHOBECHS.
JIp.6.U3ydyenue yciaoBuid pacTBOPEHHS U 00pa-
30BaHUSI OCA/IKOB.
1.4 | ®usnyeckas XuMus Io-
BEpXHOCTHBIX siBiieHUH B | I13.8.1loBepXHOCTHBIE SIBJICHMUS.
(hYHKIIMOHUPOBAHUT JIp.7.CopOuioHHBIE SIBJICHUS.
YKUBBIX CUCTEM.
1.5 | ®usnueckas XuMust [13.9.lucniepcublie cuctemsl. Kostouiaeie pac-
JIMCTIEPCHBIX CHCTEM B TBOPBI. Y CTOMUHUBOCTh KOJUIOUHBIX CUCTEM.
(G YHKIIMOHUPOBAHUH Koarynsuus.
JKUBBIX CUCTEM. JIp.8.1losrydenue u cBoiCTBa KOJUIOUIHBIX pac-
TBOPOB. Koarynsius KoIona0B 3eKTPOIUTa-
MHU.
2.1 | buooprannveckasi xu- | [13.10ITonu-u rerepodyHKIIMOHATBHBIE COETHU-

mud. [lonu- u IeTcpo-
(1)YHKI_[I/IOH2U'IBHBIC CO-
CANHCHUS, YHaCTBYIO-
e B IIponeccax Kus-
HCACATCIbHOCTH.

HCHUA. A30Tcozlep>1<aume OMOJOTMYECKH BaXK-
HBIC I'CTCPOLHUKIINYCCKHEC COCIUHCHM .

JIp.9.0OT1KpbITHE MIABEICBOM KUCIOTHI B BUJIE
KaJbI[eBO# cosu. OOpa3oBaHue XeIaTHOTO CO-
eIMHEHUS] BAHHON KMCIIOTHI C THAPOKCHIOM
memu(ll).
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113.11.OMbBLIIEMBIE JTUITUIEL. 2
JIp.10.Oxucnenue oJieMHOBOM KUCIOTHI pac-
TBOPOM MEPMAaHTaHATA KaJIKA.

2.2 | buomonmmMeps! U UX [13.12. 0-aMUHOKUCTIOTHI . 2
CTPYKTYPHBIE KOMIIO- JIp.11. KayecTBeHHbIE peakllUy Ha 0.
HEHTEHI. AMHHOKHUCIIOTEHI.
[13.13.benku u nenTuabL. 2
[13.14.YrneBoasl. MoHOCaxapu/isl. 2
[13.15 du- u momucaxapusl. 2

JIp.12. IIpo6a Tpommepa, peakiust CenuBaHo-
Ba, BOCCTAHOBJICHHE aMMHUAYHOTO PacTBOpa
TUApOKCcUaa cepedpa riIroK030i, OTCYTCTBHE
BOCCTaHAaBIIN

BAIOIIEH CIOCOOHOCTH y caxapo3bl. KauecTBeH-
Has peakIys Ha Kpaxmal.

[13.16.HyknenHoBbIE€ KUCIIOTHI. 2

[13.17.Py0exHbIit KOHTPOJIb 2

X. METOJUYECKOE OBECIIEYEHHME JUCIUIIJINHbBI

1.Ilpaktukym 1o oOmieli xumuu. buodusnueckas xumuss. XuMusi OHOTEHHBIX JIEMEHTOB.
YyebHoe mocobue s cTyneHToB MeauiuHckux By30B (Pen. B.A.IlomkoB, A.B.baGkoB).- M.,
Opaiit, 4 u3n., 239 c., 2018 .

2.Meroaunueckue pa3paboTKU K J1abOpaTOPHO-MIPAKTUUECKUM 3aHATUAM IO XUMHUHU JJIS CTY-
neHToB 1 Kypca neauarpuueckoro dakymnprera JJI'MYVY: - mox pea. D. P. Haruesa, 2020r

YueOHoe nmocoOue U MeToAuYecKue pa3padOTKH UMEIOTCS B 1a00paTopuu B HEOOXOAUMOM
KOJIMYECTBE I UCIOJIBb30BaHUS CTYACHTAMHU.

XI. OCOBEHHOCTHU OPI'AHU3ALIUUA OBYYEHMUS 11O ANCHUIIJIMHE JJIS1 UHBA-
JUAO0B " JIML C O'PAHUYEHHBIMHU BO3MOXHOCTAMMU 310POBbA

11.1. O0y4eHne HHBAJIM/IO0B U JIMI] ¢ OTPAHMYCHHBIMHU BO3MOKHOCTSIMHU 310POBbS

IIpu HeoOxoaMMocCTH ocyliecTBIseTca Kadeapoll Ha OCHOBE aJaNTHPOBaHHOM paboueit
IIPOrpaMMBbl C UCHOJIb30BAHUEM CIELUAIBHBIX METOJIOB 00yUeHHs M JUIAKTUYECKUX MaTepUaloB,
COCTaBJICHHBIX C YUE€TOM OCOOEHHOCTEH MCUXO(U3NYECKOTO Pa3BUTHS, UHIAUBUAYAIbHBIX BO3MOXK-
HOCTEH M COCTOSIHUSA 3/J0POBbS TaKUX O0O0ydaronuxcs (00ydaroierocs).
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11.2. B ueJsisix ocBOeHUsI y4eOHOI MPOrpaMMepl JUCHHUIJIMHBI HHBAJIHIAMH U JTUIIAMU C Orpa-
HUYEeHHBIMH BO3MOKHOCTSIMH 3/10pPOBbsi Kadeapa odecrneynBaeT:

1) U1t ”YHBATUIOB U JIMIL C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBBS 10 3PECHUIO:

* pa3MelleHre B JAOCTYIMHBIX JUIS OOyJaroIUXCsl, SBIISIOUIMXCS CIENBIMUA WU CIa0OBUIsS-
MMM, MECTaX M B aJalTUPOBAHHON (hopMe CrpaBOYHON MH(POPMALIUU O PAaCIICaHUHU yIeOHBIX 3a-
HATHIA;

* IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00yUaroeMycss He0OX0AUMYIO TOMOIIIb;

* BBIMIYCK JIBTEPHATHUBHBIX (JOPMATOB METOJUYCCKHX MATCPUAIOB (KPYIHBIA MIPUDT HITU
ay o Qaiiiie);

2) JUTsl FHBAJTUOB U JIUI] C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBBS IO CITYXY:

* HA/JISKAIIMMH 3BYKOBBIMHU CPEJICTBAMH BOCIIPOU3BEICHHE WH(POPMAIINH;

3) mis MHBAJIWJIOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS, UMEIOIUX Hapy-
[IICHUs] OTIOPHO-BUTAaTEIIFHOTO arapara:

* BO3MOYKHOCTh OECITPETITCTBEHHOTO JOCTyIa 00yJaromuxcs B yaeOHbIE MOMEIICHHS, Tya-
JIETHbIE KOMHATHI U IpyTe oMenieHus kadeapsl. B cirydae HEBO3MOXKHOCTH OECTIPETIITCTBEHHOTO
JOCTyNa Ha Kadeapy OpraHu30BbIBATh YUEOHBIN MPOIECC B CIEHHAIBHO 000pPYIOBAHHOM IIEHTPE
WHIVUBUAYAIBHOTO W KOJUICKTHBHOTO TIOJB30BAHMS CHCIHAIBHBIME TEXHUYCCKHMH CpPEICTBaAMHU
oOydYeHUs JUIT WHBAJIUIOB M JIMI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3J10pOBbs (yi. A.Anuesa 1,
O6uonoruueckuii kopmyc, 1 atax, HayyHast Oubnuorteka JAIT'MY).

11.3. O0pa3oBanne 00y4alOIIUXCH € OrPAHNYEHHBIMHU BO3MOKHOCTSIMH 310POBbS MOXKET
OBITh OPraHW30BaHO KaK COBMECTHO C JIPYTUMH OOYyUYaIOIIMMHUCS, TaK U B OTACIHHBIX TPyIIIax.

11.4. IlepeyeHb Y4eOHO-METOAMYECKOI0 OOeCIeYEeHUS CAMOCTOATEJbHON PpadoThl 00yuaro-
LIUXCS M0 JUCIUIIHHE.

Y4eOHO-METOAMYECKUE MAaTepUAIbI IS CAMOCTOSITEIIbHON paboThl 00yJaIONUXCS U3 Yncia
WHBAJIUAOB U JIUI[ C OFPAHUYEHHBIMU BO3MOXKHOCTSMHU 3[0POBBSI MPEAOCTaBISAIOTCS B (popmax,
aIaITUPOBAHHBIX K OTPAaHUYECHUSAM UX 3I0POBbs U BOCHPUATHUS HHGOpMAIUH:

Kateropuu ctyneHToB Dopmbl
HapyIICHUEM CIyxa - B neyaTHou dopme;
- B popMe 3IeKTPOHHOTO TOKYMEHTA;

C HapyuieHueM 3peHus - B IIeYaTHOU (OpME yBEITHUEHHBIM IIPHPTOM;
- B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA,;
- B popme ayauodaiina;

C HapylieHreM ONOPHO-BUTATENIBHOTO afa- | - e4aTHol Gopme;

pata - B popMe 3JIEKTPOHHOTO TOKYMEHTA;
JlaHHBIN TIepeYeHb MOKET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTa 00yda-

FOIIIAXCS.

11.5. ®oHx OLEHOYHBIX CPEACTB IJIA POBEICHUS NMPOMEKYTOYHOM ATTECTAIUN 00y YAKOIIUX-

CA Mo AU CHMIIJIMHE.

11.5.1. TlepeuyeHp (OHIOB OLIEHOYHBIX CPEICTB, COOTHECEHHBIX C IUIAHUPYEMBIMH PE3YIlb-
TaTaMU OCBOEHHs 00pa30BaTEIbHON MPOTrpaMMBl.

I[J'IH CTYACHTOB C OTrPAaHUYCHHBIMU BO3MOXKHOCTAMU 310POBBA

‘ KaTeTOpI/II/I CTYACHTOB ‘ Buael onieHOUHBIX CpCACTB ‘ q)OpMBI KOHTPOJIA U OLICHKH
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pe3yIbTAaTOB O0YICHHUS
C HapyuieHueM ciayxa TECT IPEUMYILECTBEHHO TMCbMEH-
Hasi IpOBEpKa
C napyuienueM 3peHus cobeceoBaHne [IPEUMYILECTBEHHO YCTHast
IpoBepKa (MHAMBUYaIbHO)
C HapylieHreM OnopHO- pelleHne JUCTAaHIIMOHHBIX T€- | OpraHu3alus KOHTPOJIS B
JBATATEIBHOTO armnapara CTOB, KOHTpoJsibHbIE Bonpockl | DUOC AI'MYVY, nucbMmeHHas
IpOBEpKa

O6y‘-IaIOHH/IMC$[ C, OTHOCAIIUMCA K KaTCropv MHBAJIUWIAOB H JIKI[, C Or'paHUYCHHBIMU BO3-
MOKHOCTAMM 310POBbA YBCINYNBACTCA BPEMs HaA IMIOATOTOBKY OTBCTOB K 3aqéTy, paspemacTcs 1mo -
TOTOBKA K 3a4€Ty C HMCIOJBb30BAHUCM OAUCTAHIHWMOHHBIX O6pa3OBaTCJ'II)HI)IX TEXHOJIOTHIA.

11.5.2. MeToanueckne MaTepuaJbl, onpeae/sonye npoueaypbl oeHMBaHUs 3HAHUI,
yYMeHHii, HABBIKOB U (MJIM) ONBITA JAeATeJbHOCTH, XapaKTepu3yolue 3Tanbl (opMHUPOBaHUSA
KOMIIeTEHIHIA.

[Ipn nmpoBeneHHH NpPOIEAYpPhl OLIEHUBAHUS PE3YyNbTATOB OOYYEHHS MHBAJIWJOB U JIMIL C
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 370pPOBbsI IPEyCMATPUBAETCS HCIOJIb30BAaHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYAIbHBIMU OCOOCHHOCTSIMHU.

[Ipouenypa oneHuBaHus pe3ylbTaToB 0Oy4EHHUS] MHBAIUOB U JIUIl C OTPAaHUYEHHBIMHU BO3-
MOXKHOCTSIMH 3JI0POBBS [0 AMCLUIUIMHE MpeAycMaTpUBaeT mnpeaocTaBieHne uHpopmauuu B Gop-
Max, aJJalTUPOBAHHBIX K OTPAHUYEHUSIM UX 370POBbS U BOCIIPUATHS HH(OPMALIUU:

JIis U1 ¢ HapyIIeHUSIMH 3pEHUS:

- B MeyaTHOU (hopMe yBETMUEHHBIM HIPUPTOM;

- B (hopMe 3IeKTPOHHOTO JOKYMEHTA,;

- B hopme ayauodaiina.

J11s1 TUT] ¢ HApYIISHUSIMH CITyXa!
- B IeyaTHou popme;
- B hopMe 3IeKTPOHHOTO IOKYMEHTA.

J1J1s1 T C HapyIIEHUSIMEA OTIOPHO-JIBUTATEIBHOTO amiapara:

- B Ie4aTHou popme;

- B hopMe 3IeKTPOHHOTO TIOKYMEHTA,;

- B hopme ayauodaiina.

JlaHHBII IEpEYEeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHTeHTa 00y4a-
FOIITMXCSL.

HpI/I MMPOBCACHUH MPOLUCAYPbl OUCHHUBAHUA PC3YIIHLTATOB O6y‘IeHI/I$I HWHBAJINJI0B U JIUII C
OI'paHUYCHHBIMHU BO3MOKHOCTAMU 310POBbA 110 TUCHUILIIMHE (MOI[y.]HO) 06CCHC‘H/IBaeTCﬂ BBITIOJIHEC-
HHUC CIICAYIOIUX JOMOJIHUTCIIbHBIX TpC6OBaHI/II‘/‘I B 3aBUCHUMOCTHU OT UHAUBUAYAJIbHBIX OCO6€HHO-
CTel 00yJaroImuxcs:

1. HHCTPYKIUA IO MOPAAKY IMPOBCACHUA MPOUCAYPbl OLCHUBAHUA NPECAOCTABIISICTCA B 10O~
cTynHoi opme (YCTHO, B MUCbMEHHOH (hopMe, YCTHO € UCHOJIb30BAaHUEM YCIYT CYpJONEepEeBOIUH-
Ka);

2. noctynHas (Gpopma MpeoCTaBICHNS 3a/laHUI OLIEHOUHBIX CPEACTB (B IMeYaTHOM dopme, B
nmevyaTHOU (bopMe YBCJINYCHHBIM H_IpI/I(I)TOM, B (l)opMe QJICKTPOHHOTO JOKYMCHTA, 3alaHUA 3aYUTbI-
BarOTCs ACCUCTCHTOM, 3aJIaHUA NTPEAOCTABIIAIOTCA C UCIIOJIB30BAHUCM cypﬂonepeBoz[a);

3. AOCTYyIIHaA cbopMa NpeaoCTaBJICHUA OTBCTOB HAa 3aJIaHUS (HI/ICBMeHHO Ha 6}Mare, Ha6op
OTBCTOB Ha KOMIIBIOTEPEC, C UCIIOJIB30BAHUCM YCIYT' aCCUCTCHTA, y'CTHO).
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[Tpu HEeoOXomUMOCTH ISt OOYYAIOIIUXCS ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS H
WHBAIUIOB TPOLEAYpa OIECHUBAHUS PE3YJIbTaTOB OOYyUEHHUsS MO AUCHUIUIMHE (MOJIYJII0) MOXKET
IPOBOJUTHCS B HECKOJIBKO ATaIlOB.

[IpoBenenue mporeaypsl OIEHUBAHUS PE3Y/IHTATOB OOYyUEHUSI MHBAIHUIOB ¥ JIUI] C OTPaHU-
YCHHBIMU BO3MO>KHOCTSIMH 3/I0POBbSI JIOIYCKAETCS C MCIIOJIB30BAHUEM JHUCTAHIIMOHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHIA.

11.6. IlepeyeHb OCHOBHO U I0TOJHUTEJIHLHON Y4eOHOM JIUTEPATYPbl, HEOOXOAMMOI 1)1 OCBO-
eHMSl IUCHUIIMHBI.

Jlis ocBOEHMSI TUCIUIUIMHBI MHBAJIWJAMH M JIUIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI IIPEJIOCTABIISAIOTCS OCHOBHAS U JIOTIOJHUTENbHAS yueOHas JuTeparypa B BUJIE JIEKTPOH-
HOTO JOKyMeHTa B GoHAEe OMOIMOTEKH M / WM B DJIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX. A TaKKe
MIPEIOCTABIISIIOTCS OECIIaTHO CHelUalbHble Y4eOHUKH U yueOHbIe TocoOusl, nHas yuyeOHas JuTepa-
Typa U ClelUaIbHble TEXHUUECKUE CPEICTBA 00YUEHHS KOJUIEKTUBHOTO U WHIUBUAYAJIBHOTO MOJIb-
30BaHUS, a TAK)XKE YCIYTU CYpJA0NEPEBOTUUKOB U TU(IIOCYPAOTIEPEBOTUMKOB.

11.7. MeToanyeckue yKa3aHus JJIs 00y4aIOUIUXCS 110 OCBOEHUIO JUCIUNINHBI

B ocBoenun JUCHUIINIMHBI UHBAJIMAAMU U JIUIAMHU C OTPaAaHUYCHHBIMU BO3MOXHOCTAMM 3]10-
pPOBbs OOJIBITIOE 3HAYEHNE UMEET WHAUBUIyalbHas padoTa. [log nHauBHIyansHON paboTON ToIpa-
3ymMeBaeTcs ABe (OpPMbI B3aUMOJICHCTBUS C TPEIOaBaTeieM: MHIUBUIAyalbHAs ydeOHas paboTta
(KOHCYNBTAllUK), T.€. JOTOJTHUTEIBHOE Pa3bSICHEHHE yY4EOHOTO MaTepHaia M YIriIyOJICHHOE M3yde-
HUE MaTepuaia ¢ TeMH OOYYaIOUIMMHCS, KOTOPhIE B TOM 3aMHTEPECOBAHBI, U WHIMBHUIyaIbHAS
BOoCTMTaTeNbHas paboTa. HIMBUAyaIpbHBIE KOHCYIBTAUU IO TIPEAMETY SIBIISFOTCS BaXKHBIM (pak-
TOPOM, CIIOCOOCTBYIOIIIUM WHIMBHIyaJIN3alUU OOYUEHHSI U YCTaHOBJICHUIO BOCITMTATEILHOTO KOH-
TaKTa MEXIy MperoaaBaTesieM H 00ydJaromMMcs MHBATUAOM HIIH 00OYJaroIUMCsl ¢ OTPaHHMYCHHBI-
MU BO3MOXKHOCTSIMU 37I0POBBSI.

11.8. Onucanne MarepuajbHO-TEXHUYECKO 0a3bl, HEOOXOAMMOM ISl OCYlIeCTBJIeHUs 00pa-
30BaTEJIbHOIO NMPoIecca Mo TUCIHHUIIINHE

OcBoeHue JAUCHUIIMHBI HHBAJIMAAMHA U JIMIIaMU C OI'PpaHHUYCHHBIMU BO3MOKHOCTAMU 310PO-
Bbs OCYIIECTBIIACTCA C UCIIOJIB30BaHUEM CPEACTB 06yLIeHI/IH 06I_HCFO " ClieaJIbHOT'O Ha3HAYCHU !

- JIeKI[MOHHAs ayIUTOPpHUs - MyJIbTUMENITHOE 000pyI0BaHHe, MOOMIIBHBIN paguokiace (A
CTYICHTOB C HApYLICHUSMHU CIIyXa); UCTOYHUKU MUTAHUS JUIS HHAWBHUIYaTbHBIX TEXHUYECKUX
CpPEICTB;

- yueOHasi ayIUuTOpUs IJIsl IPAKTHUECKUX 3aHATUH (CEMUHAPOB) MyJIbTUMEANITHOE 000PyI0-
BaHUe, MOOWJIbHBIN paTUOKIIacC (7151 CTYIEHTOB C HAPYIICHUSIMHU CIIyXa);

- yqe6Ha51 AyauTopud 1Jis CaMOCTOSTEIbHOMN pa6OTLI - CTAaHAApPTHELIC pa60qI/Ie MCCTa C IIep-
COHAJIbHBIMHU KOMIIBKOTCPAMU; pa60qee MECTO C IICPCOHAJIBHBIM KOMIIBHOTEPOM, C nporpaMMoﬁ
9KpaHHOTO OO0CTYyIIa, HpOFpaMMOﬁ OKPAaHHOTO YBCIHNYCHUA U 6paI’IJ'IeBOKPIM AUCIUICEM I CTYACH-
TOB C HAPYIICHHUEM 3PCHUS.

B xaxmoit ayaIuTopuu, rac 06yqa}0Tc;1 HWHBAJIMJBI U JIMIIAa C OTPaHUYCHHBIMH BO3MOKHOCT -
MU 300pPOBB, OOJIKHO OBITH npeaAyCMOTPCHO COOTBCTCTBYIOHICC KOJIUYCCTBO MCECT IJIA 06yqa10-
MIUXCAa C y‘IéTOM OFpaHI/I‘{CHI/Iﬁ HX 300POBbA.
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XI1. IUCT UI3BMEHEHU

IlepeyeHb 1ONOJTHEHU U
U3MEeHeHH i, BHECEHHBIX B padouyro
NPOrpaMmy JUCHUILINHBI

PII akryanu3unpoBaHa Ha 3aceqannu Kadeapbl

JlaTa

Homep
MPOTOKOJIA
3aceJaHusA

Kadeapnl

IMoanucey
3aBeylo1Iero
kadenpoii

B pabGouyro mnporpammy BHOCSTCS
CJIeyIOIIEe U3MEHEHUS

e UT.I
1501051 Jenaercs OTMETKA 0
HerenecooOpazHoCTU BHECEHUS

KaKUX-TH00 H3MEHEHUN Ha JaHHBIN
y4eOHBIH roj
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