OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJXKETHOE OGPA30BATEJIBHOE
YUYPEXJIEHUE BBICILIEI'O OBPA30BAHWS
«IATECTAHCKHU I'OCYJIAPCTBEHHBIN MEJUIIMHCKWIA YHUBEPCTET»
MHUHHUCTEPCTBA 3[IPABOOXPAHEHUSA POCCUNUCKOU ®EJEPAIIUNA
(PI'bOY BO AI'MY Munzapara Poccun)

U U1
nf"'Pl'h"m E 2k
MO MieGioii pugy ;o TERIE

H UHponjj
Fpanehapragyyy,

PABOYASI ITPOI'PAMMA JTUCHUIIJIMHBI

« XUMMHA »

Wnpexe nucuumiuHe! mo yacbnomy miany: b1.0.05
Crenuansaocts: 31.05.02 IleauaTpust
VYpoBeHb BBICIIErO 0Opa30BAHMS: CHIEIHAJIHTET
Kpaympukammsa BEITycKHHKA: Bpad-Ie daTp
QaxyIpTeT: MeaHaTPHYSCKUH
Kadenpa obmeit u 6mosioruyeckoii XuMun
Oopma 00ydeHHs: OUHAS
Kype: 1
Cemectp: 1
Beero tpynoémkocTs: 3 3.e. / 108 gacoB
Jlexiuu: 16 gacos
[IpaxTEacckue 3aHsATHs: 34 JacoB

CamoctostensHas pabota obyyaromerocs : 58 gaca

®opma KOHTpOJIA: 3a49eT B [ cemecTpe



MaxaukaJa 2024

Pafouast TporpaMMa JIMCIAIUIAHEI pa3padoTaHa B COOTBETCTBAM C @I'0C 3++ BO mo HanpapICHUIO
nofrotoBku (cnenmamproctd) 31.05.02 Ileauarpust (ypOBEHB BHICIIETO 00pa3oBaHus — CICIHAAIA-
TeT) YTBEPAICHHBIM NpHKazoM MunucTepeTBa 00pasoBaHust A HAYKH Poccmitckoit Peneparuu No
965 or 12 aBrycra 2020 1.

Paboyasi mporpaMmMa yaeGHOM IMCIMILUTAHE! 000peHa Ha 3aCe/[aHuny kadenpst o6l u 6uo-
sorugeckoi xumue ot 17 mas 20224r., mpotoxora Ne 9.

Pabouast mporpaMma corjiacoBaHa:

1. Mupexrop HMB II'MVY 7 7 4 (B.P. Mycaesa)
2. Haganesauk YMVY o < (I'.I' T'amxues)
/B.I_IeKaH HeAUaTPUIECKOro (akyrpTera (A. A. Mycxamxues)

g e //:' (D.P. Haruer)

3aBeyiomuit kadeapoi, I.M.H., Tpod.

Pazpaboruaux paboded IIporpaMMbl

3aB.yueGHOl paboTolt Kadenpsr obmiel 1 %/
OUOIOruIecKod XUMHH, K.X.H., JIO1L. (I.IT. babaera)

PelneH3eHThI:

3apeayronmil kabenpoit Gnodu3UKH,
nHpopMarrka 1 Mefannapatypst MY,
I.IL.H., 0L, ﬁt‘? P.M. AGaynraauMoB

3areyrommi kabenpoi hapmMaxoIOTHH
NC'AY, 0.6.H., mpod. A.A. AlieB



l. HEJIb U 3AJAYU OCBOEHUA JUCHUIIJINHBI
JucuuminHa « XuMUsDy OTHOCHTCS K 00s13aTeNIbHOM YacTH y4eOHOTO I1aHa 00pa3oBaTeIbHON
nporpammel 1o crenraibHocTy 31.05.02 MlequaTpus.

Llesib 0CBOSHHSI TUCIUIUIMHBI «XUMUSD — POPMHUPOBAHUE CITOCOOHOCTH K MCIIOJIH30BAHHIO
CUCTEMHBIX 3HAaHUM 0 PU3UKO-XUMHUYECKOM CYIIHOCTH U MEXaHU3MaX XUMHUUYECKUX MPOIIECCOB KaK

OCHOBBI JJISI IOCIIEAYIOMIEH yaeOHO! 1 po(ecCHOHAIBHOM NesITeIbHOCTH.

3agauM TUCIMITIMHEL: — cOPMUPOBATH Oa3UCHBIC 3HAHUS O (PU3UKO-XUMHUYECKON CYIIIHOCTH,
MeXaHM3MaxX ¥ 3aKOHOMEPHOCTSIX MPOIECCOB, MPOUCXOISAIINX B )KUBOM OpTaHu3Me, 00 OCHOBax
COBPEMEHHBIX XUMHUECKUX U (PH3UKO-XUMHUYECKHX METO/IOB, IPHUMEHSIEMBIX B MEAUIIMHCKON HayKe

U MIPaKTHKE.

Il. IJTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 110 JUCHUIIJINHE

KO}I U HAUMEHOBAHHE KOMIIETCHIIMU Koa u HaumeHoBaHue HHAUKATOPpA 10CTUKCHUSA
KOMIICTCHIUHN
(u14 ee yacTu)
OIIK-5 Crocoben onenuBath | M/-lonk-s CriocobeH orieHuBaTh MOp(do-

MophodyHKITMOHATBHBIE,  (DU3UOJIOTHIECCKHE (QyHKIMOHABHBIC MPOLIECCEI IPH
(U3UOJIOTUYECKUX COCTOSTHHSX.

N-20nk-5 CriocoOeH OlleHHBATh
(GYHKIIMOHATBHBIE MPOIECCHI TIPU
po(peCCHOHATBHBIX 3a1a4 . MATOJIOTUYECKUX COCTOSHUIX .

COCTOAHHUA M IAaTOJIOTHUYCCKUEC IIPOLECCCHI B
OpraHmusme YCJIOBCKA, JJIA pPEIICHUA

B pesynbrate 0CBOCHHS AUCHMIUIMHBI CTYICHT J0JDKEH

3HaTh:

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

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

- CyTh METAJUIOJIUTaHIHOTO OalaHca B OpraHu3Me M MPUYHUHBI €T0 HApYIICHHS,

- (pM3MKO-XMMHUYECKHE OCHOBBI IOBEPXHOCTHBIX SIBIICHHM, TUCTIEPCHBIX CHCTEM,
BBICOKOMOJICKYJISIPHBIX COCIMHEHHH, X CYIIHOCTb, POJIb B 0OMEHE BEIIECTB, Oa3HUCHBIC
NPUHIIMITB UX UCIOJIb30BAaHUS B MEULITHE;

-XHMUYECKYI0 IPUPOY, CTpPOSHHE M (DYHKIIMH OMOJIOTHYECKH BaKHBIX OPTaHMUECKUX
COeIMHEHUH (HYKJIEMHOBBIX KHCIIOT, IPUPOTHBIX OSIIKOB, YIIICBOIOB, )KUPOB,
BOJIOPACTBOPHMBIX U )KHPOPACTBOPUMBIX BUTAMHHOB, TOPMOHOB U JIp.) B 00€cIieueHIH
HOPMAaJILHOTO (PYHKIIMOHUPOBAHUS 30POBOTO OpraHM3Ma 4ejaoBeKa, B popMUpOBaHUH
OCHOBHBIX (PU3MOJIOTHUECKUX MTOKa3aTesel, CloCOOCTBYIOIUX COXPAHEHHIO U YKPEIUICHUIO
3JI0pOBbsI, TpodHIaKTHKE 3a00s1eBaHni 1 BUpycHbIX nH(ekuuit: OPBU, rpunna, COVID - 19.
Ymers:

- IPOrHO3UPOBATh HANIPABJICHUE, ITOJIHOTY U PE3YJIbTAaThl XUMUYECKUX U (PU3UKO-XUMHUUECKUX
MIPOILIECCOB, OIMPASICh HA TEOPETUUECKUE MOJI0KEHUS XUMHH, PE3YJIbTaThl BBIYMCICHUN U
HaOJIIOICHUI;

- OOBSACHATH IPUYMHBI U TIOCIEICTBHS N3MEHEHUI HAIIpaBJIEHUs, TOJHOTHI U PE3YJIbTATOB
XUMUYECKUX U (PU3UKO-XUMHUYECKUX MPOLECCOB, MPOTEKAIOIINX B OPraHU3Me YeJI0BEKa;

- IPOU3BOANUTH (PU3UKO-XUMUYECKHE U3MEPEHUS, XapaKTepU3YIOIUe T€ WM UHbIE CBOICTBA
pacTBOPOB, CMECEH U JIEKAPCTBEHHBIX MPENapaTos;




-KJIaCCU(HUIMPOBATH XUMHUYECKUE COCTMHEHHS, OCHOBBIBASICh HA MX CTPYKTYPHBIX (popmyIax;
MIPOTHO3UPOBATH MOBEICHHE U (PYHKIIMH OPraHUYECKHX BEIIECTB B )KUBOM OpraHU3MeE Ha
OCHOBE UX KJIaCCU()MKAIMOHHOM MPUHAICKHOCTHU (CTPOSHHS U HATMUUS (PYHKIIMOHATBHBIX
rpymnn); aHAJIM3UPOBATh JIEHCTBUE HEKOTOPBIX JIEKAPCTBEHHBIX CPEJICTB HA OCHOBE
KJIaccu(pUKAITMOHHOM MPUHAICKHOCTH ero (DYHKIIMOHAILHOM TPYIIIBI U CTPOCHHUS;

- IPOU3BOAUTH HAOJIOJEHMS 32 IPOTEKAHUEM XMMUYECKUX PEAaKLIUN U JeaTh 000CHOBAaHHBIE
BBIBOJIBI;

- IPOrHO3UPOBATH MPOTEKAHUE PEAKIIMI PAa3HBIX THIIOB, YIUTHIBASI UX KOHKYPHUPYIOUTUN
Xapakrep;

- Hay4YHO 00OCHOBBIBATH MOJIy4YCHHBIE PE3YIbTATHI,

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

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

- IPOBOJUTH CTATUCTUYECKYIO 00paOOTKY MOJTYyYEHHBIX PE3yIbTaTOB.

Baaners:

-TEPMHUHOJIOTHEN;

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

-TIPEJICTABJICHUSIMU 00 OCHOBHBIX XUMHUECKHUX U (PU3UKO-XUMUUECKUX METO/IaX UCCIICIOBAHMS
Y TEXHOJIOTHSIX, UCTIOJIh3yEMbIX B MEUITMHE; HABBIKAMH aHAJIM3a M pacyeTa mapaMeTpoB
BOKHEUININX XUMHUECKUX U (PU3UKO-XUMHUUECKHUX MTPOIIECCOB;

- 0a3UCHBIMHU HaBBIKAMH TMTOJTYYCHHS U UHTEPIPETAIINH JAHHBIX XUMUUYECKOTO SKCTIEPHUMEHTA,
MX UCIOJIb30BaHMS B MEIUIIMHCKOM MPAKTHKE; PACYETOB COCTaBa U MMPUTOTOBJIEHUSI PACTBOPOB.

I1l. MECTO YYEBHOM JUCIIATIJINHBI B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBbI

VYyeOHast aucnuIimHa «XHUMHS » BXOOUT B 0a30BYI0 4YacTh pabouero ydeOHOTO IuTaHa
nmoAroToBkH 1o crenuanbHocTH 31. 05. 02 Meqmarpus ¢ uaaekcom b1.0.05.

B cooTBercTBUM C NEWCTBYIONIMM YYE€OHBIM IUIAHOM  JaHHAs JUCHHMIUIMHA W3Yy4aeTcsl B
TIEPBOM CEMECTpE .

Marepuan AWCHUIUIMHBI OINMUPACTCS HAa TNPHOOPETCHHBIC paHee 3HAaHUA 1O OWOJIOTHH,
MatemaTuke, Qusuke.Jucnumiuna «XuMus» ABIAETCS OCHOBOIOJATAIOUICH Uil  H3ydeHUS
CIIEYIONIIUX TUCIUIUIMH: OMOJOTHYECKasi XMMUS , HopMajibHas U naTtodusuonorus, Gpapmakonorus,
TOKCHUKOJIOTHYECKasi XUMUS, THTHEHA, BHYTPEHHUE 00JIe3HU U HU3HOTEeparusl.

OcBoeHMe KOMIIETEHIMI B MPOLECCe U3YUEHUS TUCIUIUIMHBI CIOCOOCTBYET (POPMUPOBAHHIO
3HAHWW, YMEHHI W HaBBIKOB, MO3BOJISIIOIIMX OCYHIECTBIATH dPPEKTUBHYIO pabOTy MO peaau3aliu
CIIEIYIOIIMX BHJIOB 3a7ady Npo(eCcCHOHATBHOW MAEATEeIbHOCTU: TepaneBTUdYeckass M Hay4yHO-
HCcIIefoBaTeIbCKas.

IV. OFBEM JIUCHUILJIMHBI U BUJIbl YYEBHOM
OO11ast TpyA0€MKOCTh AUCIUILIMHBI COCTABIISACT 33aU€THBIX €ANHUIIBL.



Buner paboTsr

KonunuecTBo yacoB B cemectpe

KonTtaktHas paboTa (Bcero), B TOM 4ncIie 50
AynuTtopHas paboTa 50
Jlexuu (JI) 16
[IpaxTnueckue 3ansatus(113) 34
CamocrosrensHas padota(CPO) 58
Bun npomexyTo4HoOM arrecTannu 3a4eT
NTOI'O: Oo6mas a.q 108
TPYAOEMKOCTh
3.e 3

V. COIEP)KAHUE YYEBHOM TUCHUIIINHBI

5.1. Pa3aenpl AUCHUILUIMHBI U KOMIIETEHIMH, KOTOPbIe GOpMUPYIOTCH NPH UX U3YYeHUH

Ne | KonTpoamnpyembie HaumenoBanue
n/n KOMIIeTeHIIUH pa3iena JUCHUILINHBI Copepsxanue pasjiena
1 2 3 4
1. |OIIK-5 Oo0mas xumus. XumMus OHOTeHHBIX 3J1€eMEHTOB
buonoruuecku [TonsiTve 0 OWMOTEHHOCTH XMMHMYECKUX
N-lonks AKTUBHbIC 3JIEMEHTOB. Makpo- W MHUKpPOAIJIEMEHTBHI.
N-20nk-s HU3KOMOJICKYJIIPHbIC buocdepa. KpyrosopoTt OMOTEHHBIX
HEOpraHUyYecKue aneMeHToB. KymmynupoBaHue OHMOTEHHBIX
BellecTBa (CTpoeHHeE, JJIEMEHTOB KUBBIMU CUCTEMaMH.
CBOICTBa, y4yacTHE B Knaccudukanus  sneMeHTOB 1O HX
(YHKIIMOHMpPOBAHUE (GyHKIMOHAIBHOW POJIM B OpPraHHU3Me.

JKUBBIX CHCTEM).

DKOJIOTMYECKHUE aCIEKThl XUMUU OMOTE€HHBIX
JJIEMEHTOB.

Xumus 3jieMmenToB d -6,10Kka

DJeKTpOHHBIE  CTPYKTYPbl ~ aTOMOB U
KaTHOHOB. Hau0Oonee BakHble OHOrEHHBIE
sneMeHThl O -0j0Ka - OMOMETaUTbl: XPOM-
MeEb, MOJIMO/IEH. OKHCIIUTEIBHO-
BOCCTAHOBUTEIbHbIE CBOICTBA:
3aKOHOMEPHOCTH YCTOWYHMBOCTH CTEICHEM
OKHCIICHUS, JIMCTIPOTIOPIIMOHUPOBAHUE
IPOMEXYTOYHBIX ~ CTCTEHECH  OKHCIICHHUS.
YCTOWYHBOCTh B YCIIOBHSIX ~OpraHM3Ma
CTeneHu OKHCIICHUS. KoMuiekcHsie




coenunaenus d-anementoB. Kiaccuduxanus
KOMIUIEKCOB IO  3apsily M  MPUPOJIEC
muranaoB.  KoopaunanuonHass — teopus
Bepnepa. Homenknatypa  KOMIUIEKCHBIX
coearHeHu. OCHOBBI

JTUTaHA000MEHHBIX paBHOBECHIt u
npoueccoB. HMoHHOEe  paBHOBecHE B
pacTBOpax  KOMIUIEKCHBIX  COEIUHEHUHU.
KoHcTaHThI HECTOMKOCTH. Ponp
KOMILUIEKCHBIX COCTMHEHUI B
KUZHEACITEIIBHOCTH opraHusma. Nx

MPUMECHECHHE B TEPAITUH, YKOJIOTHH.
Kpatkast cpaBHUTENbHAS XapaKTePUCTHUKA U
MEJINKO-OMOJIOTHIECKOE 3HAYCHUE
COCIMHCHUN  KeJie3a, MOJIHOIeHA ,
BoJb(pama, KoOalbTa, HUKENA, MEIH,
cepebpa, IIMHKA, PTYTU. OKOJOTUYECKUE
aCIIEKTHEl TOKCHYECKOIO0 JEWCTBUS coOJIeH
pTyTH, KagmusA.  MexaHu3M  3amycka
nepokcuaHoro okucieHus. OOpa3zoBaHme
CYITEPOKCHTHBIX HOH-PAHKAIOB

OIIK-5 OneMeHThl xumMuieckoil | TeopeTnueckue OCHOBbI TEPMOIMHAMUKHU
N-lonks TEPMOIMHAMUKH, U OMOdHEPreTHKH
NJI-20mk-5 TEPMOJIUHAMUKH [ToHsiTHE TEPMOIUHAMUYECKOU CUCTEMBI.
pacTBOPOB U [lepBoe HaUasI0 TEPMOIMHAMUKH.
XUMHUUYECKOM KUHETUKHU. | DHTanbnus. 3akoH ['ecca. [Ipumenenue
NIEPBOT0 HayaJla TEPMOJIUHAMUKHU K
ouocuctemam. DHTponwus. DHeprus ['ud0ca.
[Iporuo3upoBanue HaNpaBICHUS
CaMOITPOM3BOJIBHO MPOTEKAOIINUX
npoueccoB [I[puHIMN 3HEPreTHUEeCcKOro
CONIPSKECHMUS.
Onk-5 OCHOBHBIE TUIIBI Yuyenue 0 pacTBopax
W/1-1omk-s XUMHUYECKUX Poin BOJBI B JKU3HEAESITEIIbHOCTH.
N-20nk-s paBHOBECHM U KosnuratuBuele ~ CBOMCTBAa  pacTBOPOB.

IPOIIECCOB B
(YHKIIMOHUPOBAHUH
YKUBBIX CUCTEM.

3akoH Payna. OcMoc u  ocMoTHYECKOE
nasieHue: 3akoH Bant-I'odda. Ilonstue o
nzoocMuu. Ponb ocmoca B OMONIOTHMYECKUX
cucremax. [lnasmonus, remonns.

IIporonuTnyeckue paBHOBecHs "
MPOLecChl

IIporonutnyeckass  TeOpUst  KUCIOT U
OCHOBaHUI. Juccomuanus BOJBI.

OOpa3oBaHMe BOJOPOJHBIX CBs3eH Kak
daxkTop camMOOpraHU3alMU KHUBBIX CHUCTEM.
pH-Bomopoanblii  mokazarens.  bydepHbie
pactBopel U OydepHble cuctembl. Teopus
KHCIIOTHO-OCHOBHOTO ~ PaBHOBECHsS  Kak
OCHOBA JUIsl YCBOEHUs 3aKOHOMEPHOCTEU

6




(GYHKIMOHUPOBAHUS MPOTOJUTUYECKUX
Oy(epHBIX cUCTEM KPOBH, JIUMQBI U JPYTUX
OMOJIOTUYECKUX JKUJIKOCTEH.

I'eTeporenHbie paBHOBecHsl U NMpoLecchl B
opraHusme

VYcnoBusi o0Opa3oBaHUST M PACTBOPEHHSA
ocagkoB. KoHcTaHTa pacTBOpHUMOCTH H
pacTBOpUMOCT. SIBIeHUE H30MOphU3Ma

OIIK-5 dusndeckass XUMUS duzuyeckass XUMHS TOBEPXHOCTHBIX
NA-1lonks IIOBEPXHOCTHBIX SIBJICHMH M CBOMCTBA JUCHEPCHBIX CHCTEM
N-20mxs SIBJICHUH B [ToBepxHocTHAs SHEPTUA ['u60ca.
(YHKIIMOHMPOBAHUU Ancopbuus. YpaBHeHue I'uG6ca.
JKUBBIX CHCTEM. [ToBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO
HEaKTHUBHBIE BEII[ECTBA. OpueHTarus
MOJIEKYJT B  TIOBEPXHOCTHOM CJI0€ H
CTPYKTYpa OrnomeMOpaH. Crpoenue
MUIIEIUTBL.
Ancopouust
AJnicopOIIMOHHBIE PAaBHOBECHS M TIPOIIECCHI
Ha HETOJBWKHBIX WM TOJBIKHBIX TpaHUIAX
pasmena ¢a3. VYpaBHenue JI3HrMriopa.
SIBnenuss amcoOnmu B OHMOJIOTHA |
MEIUIIMHE.
Omnk-5 dusnueckas XUMUS JAucnepcHble cUCTEMBI
NJI-1omnk-s JIUCTIEPCHBIX CUCTEM B Knaccudukarmus  AUCHEPCHBIX  CHCTEM.
N-20nk-s (hyHKIIMOHUPOBAHUN Murnemioo6pa3oBanue B pactBopax [1AB.
JKUBBIX CHCTEM. [Tonyuenue, CBOMCTBA u OYHCTKA
KOJUTOMIHBIX PacTBOpOB. [TpuHLIHTIBI
YCTOWYMBOCTH  KOJUIOMJIHBIX  PAacTBOPOB.
SIBieHMs KOATYIISIIIUH.
OIIK-5 Buoopranuyeckast Cnenuduyeckas peakilMOHHAs CIIOCOOHOCTH
N-lonks xumus. [lomu- u MO YHKITUOHATBHBIX u
N-20mnx-s rerepoyHKIHOHAIbHBIE | FeTepO(yHKIIMOHATBHBIX OpraHUYeCKUX
OpraHHyYecKue COEIMHEHUI.
COeIMHEHUS,
Y4aCTBYIOIIHE B
nporeccax
KU3ZHEJCSATENbHOCTH.
Onk-8 buononumeps! u ux buonornuecku BaxkHbl€ reTEPOLUKINYECKHE
W-lonks CTPYKTYPHBIC COCMHEHUS. 0-AMHHOKHUCIIOTHI, IENTUIBI,
N-20mk-5 KOMIIOHEHTHI.

Oenku. YTneBoabl (MOHO-, IU- U
noyimcaxapubl). HykiienHoBbIE KUCITOTHI,
HYKJIEOTHIHBIE KO(EPMEHTHI.




5.2. Pa3nesibl AUCHHMILVIMHBI H TPYJ0E€MKOCTh 110 BUAaM y4eOHOi padoThl

Ne paznena

Cemectp

HanmeHoBaHue pasgena
ANCUNNNNHDI

Bujbl yueOHoili padoThl, yac.

AynutopHas | BHeaynuropHas

Bcero

JI 113 CPO

11

Oo0mas xumus.
Buonornyeckn akTUBHBIC
HU3KOMOJIEKYIISIPHBIE
HEOpPraHMYECKUE BEIIeCTBa
(cTpoenue, cBOICTBa, yyacTue
B (DyHKIIMOHUPOBAHUE JKUBBIX
CHCTEM).

2

2 6

10

1.2

DneMeHTbl XUMHYECKOM
TEPMOIUHAMHUKH,
TEPMOIMHAMHUKH PACTBOPOB U
XUMHYECKON KHHETHUKH.

10

1.3

OCHOBHBIE THITHI XUMHYECKUX
PaBHOBECHI M POLIECCOB B
(YHKIIMOHUPOBAHUU KUBBIX
CHUCTEM.

24

14

dusnueckas XUMHAS
MOBEPXHOCTHBIX SIBJICHUH B
(b YHKIIMOHUPOBAHUU YKUBBIX
CHCTEM.

10

1.5

duznyeckas XUMHS
JTUCTIEPCHBIX CUCTEM B

(b YHKIIMOHUPOBAHUU YKUBBIX
CHCTEM.

12

2.1

buooprannyeckasi Xumus.
[Tonu- u
rerepodyHKIHOHAIbHbBIE
COEJIMHEHUS, YUaCTBYIOIINE B
nporeccax
KU3ZHEJESATEIIbHOCTH

12

2.2

BI/IOHOHI/IMepH Hu UXx
CTPYKTYPHBIC KOMIIOHCHTBI.

2 14 14

30

Buja npomexyTouHoii aTTecTanum:

3a4yer

Hroro 3a cemecrp:

16 34 58

108




5.3. TemaTuueckuii J1aH JIeKIHUH

Ne Koun-Bo
vaznena | HammenoBanue pa3nena Tembl Jexkumni 4acoB B
CEMECT
pe
Oo6mas xumus. bruonornuecku JI1.  Xwumus  OMOTCHHBIX  DJICMCHTOB.

1.1 | akTMBHbBIE HU3KOMOJICKYJISIPHbIE KomrutekcHbie coequHeHus. 2
HEOPraHMYECKHE BEIIECTBA
(cTpoeHue, CBOMCTBA, y4yacTHE B
(O YHKIIMOHUPOBAHUE KUBBIX
CUCTEM).

OCHOBHBIE THIIBI XUMUYECKUX JI2.PactBopsl. KomnuratusHeie CBOICTBA 2

1.3 | paBHOBecH# U IPOIIECCOB B pacTBOPOB.

(O YHKIIMOHUPOBAHUU YKUBBIX

CHCTEM. JI3.bydepnbie cucTeMsl. 2
JI4.T'eTeporeHHbI€ SIBIEHUS U MPOLIECCHI. 2

dusnueckas XUMUS JIS.®usnyeckass XUMHS  IOBEPXHOCTHBIX

1.4 MOBEPXHOCTHBIX SIBJICHUH B SBJICHHUU. AZICOpOITHs. 2
(YHKIIMOHUPOBAHUH >KUBBIX
CUCTEM.

JI6.du3znueckas XUMUS T CTIEPCHBIX

15 ®dusndeckas XUMUS JUCIEPCHBIX | cucTeM. KoymonaHsie pacTBOPEI. 2
CUCTEM B (PYHKIIMOHUPOBAHUU
JKUBBIX CHCTEM.

2.1 | Opranmuyeckas xumus. [lomu- u | JI7.buooprannyeckas xumus. [Tomu- u
reTepoQyHKIHOHAIbHbIC rerepo(yHKIUOHAIBHbBIE OPraHUYECKUE 2
COCAMHCHMU, yIaCTBYIOILHC B COEIMHEHUS. bHOJIOrNYeCKU BaXKHbIE
rpolreccax KU3HeAeATeIbHOCTH.

FeTEPOLUKINYECKHE COCIMHEHNUS.
2.2 | buononumepsl U UX CTPYKTypHBIE
KOMIIOHEHTHI. JI8.HykiienHoBbIE€ KUCIIOTBHI. 2
U toro: 16
5.4. TIpakTn4yeckue 3aHATHS
Ne | Pazpen auciumivHbI HanmeHoBaHue NpakTUYECKUX ®opmbl KonunuecTtBo
n/m 3aHATUI TEKYIIETro 4acoB B
KOHTPOJIA CEMECTpE
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Oo0mas xumms.
buonornueckun
AKTUBHBIE
HU3KOMOJICKYJISIPHBIE
HEOPraHHYECKUE
BellleCcTBa (CTPOCHHUE,
CBOMCTBA, y4acTHE B
(byHKIMOHUPOBAHNE
KUBBIX CHCTEM

I13.1. buorenusie PJIEMEHTHI.
KoMmriuiekcHble coequHEHNS.

JIp.1. KoMmIiekcHbIE COeTMHEHUS
Y UX CBOWCTBA.

C,KpNel,T,P,IIp

1.2 | DrrleMeHTBI XUMHUYECKOH

TEPMOJUHAMUKH,
TEPMOJIUHAMUKHI I13.2. Xumuueckas C,T,
pPacTBOPOB U TEPMOAVMHAMMKA. P3,KpNe2,P.I1p
XUMHUYECKOW KuHeTuku. | JIp.2. Onpenenenue TemioBoro

s dexTa XUMHUIECKOUN peaKIuu.
OCHOBHBIE THITBI I13.3.PactBopsl. Kosumratusueie | C,P3,C3,T,P,IIp
XUMUYECKUX CBOICTBa pacTBOPOB.

1.3 | paBHOBecCHII U JIp.3. OcMmoc, ocMOTHYECKOE KpNe3
MPOIIECCOB B naBiieHue. PoCT HCKYyCCTBEHHOM
(YHKIIMOHUPOBAHUHN kietkn Tpayoe.

YKUBBIX CHCTEM.
113.4. KucinoTHO-OCHOBHOE C,P3,C3,T,P,Ilp
paBHOBecHeE. [ 'uaponns3 conen.
JIp.4. TunuynHele ciyyau KpNe4
TUAPOIIN3A COJIEH.
I13.5. bydephubie cuctemsl. C,P3,C3,T,P,Ilp
bydepnas eMKkoCTb. KpNe5
JIp.5. CpoiictBa OydepHbIX
pacTBOpOB.
[13.6. I'ereporennsie npouecce u | T,C,P3,I1p,
paBHOBECHS. KpNe6
JIp.6.U3yuyenue yciaoBui
pacTBOpeHUs 1 00pa3oBaHUs
OCaJIKOB.

dusnueckas XUMHS

1.4 | mOBEpXHOCTHBIX [13.7.11oBepXHOCTHBIE SIBICHHUS. C, P.Kp,Ilp
SIBJICHUH B JIp.7.CopOLMOHHBIE SIBICHHUSL.

(G YHKIIMOHUPOBAHUH

KHBBIX CUCTCM.
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dusnyeckas XUMUA I13.8./lucniepcHble CUCTEMBI. C, T, KpNe7/,11p
1.5 | qucnepcHBIX CUCTEM B Komtontabie pacTBOpBI.
(GYHKIMOHUPOBAHUU Y CTONYMBOCTD KOJUIOUIAHBIX
YKUBBIX CHCTEM. cucteM. Koarynsus.
JIp.8.Ilomyuenue u cBOICTBA
KOJUIOUJTHBIX PACTBOPOB.
Koarymsauus komionaos
JIEKTPOJIUTAMU.
[13.9.PyGexHbIi KOHTPOJIb KonaNel
Buoopranuyeckas [13.10ITonu-u P.T.IIp,C
2.1 | xumus. [Tomm- n reTepoPyHKIIMOHAIbHBIE
rerepoyHKIMOHAIbHbBIE | COETMHEHUS. A30TCOAepKAIIIE
COeTMHEHMN, OMOJIOTHYECKH BaXKHBIE
YYaCTBYIOIIHE B TeTEPOIUKIMYECKUE COCTMHECHHUS.
mporeccax
KU3HENIEATEIIbHOCTH. JIp.9.O1KphITHE IaBENIEBOM
KHCJIOTHI B BUJIE KaJTbIIMEBON
coymm. OOpa3oBaHUE XEIATHOTO
COEIMHEHUS] BUHHOW KHCIIOTHI C
rugpokcugom meau(ll).
113.11.OMBLISIEMBIC TUITHIBL. C,T,IIp,P
JIp.10.0Oxucnenue oJenHOBOM
KHCJIOTHI paCTBOPOM
NepMaHraHaTa KaJus.
buononumeps! 1 ux 113.12. 0-aMUHOKHCIOTHI . C,T,IIp,P
2.2 | CTpYKTypHBIE JIp.11. KayecTBeHHBIE peaKIuK1
KOMITIOHEHTHI. Ha 0.-aMUHOKHUCIIOTHI
I13.13.benku u nenTUAb. C,T,IIp,P
[13.14.YrneBoasl.Monocaxapunst. | C,T ,IIp,P

Jlu- ¥ monucaxapusl.

JIp.12. IIpo6a Tpommepa,
peakiust CenrBaHOBa,
BOCCTAHOBJIICHHE aMMHAaYHOTO
pacTBopa ruapokcuza cepedpa
TJII0OKO301, OTCYTCTBHUE
BOCCTaHAaBJIMBAIOIIEH
CMOCOOHOCTH Y caxapo3bl.
KauecTBeHnHast peakius Ha
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Kpaxmai.

I13.15. A3zotconepxamiue C,T.Ilp 2
OHOJIOTUYECKHU Ba)KHBIE
TETePOIMKIMYECKUAE COCTUHEHHUS.
I13.16.HyknenHOBBIC KUCIIOTHI. C.,T IIp,P 2
[13.17.Py6exHbIi KOHTPOJIb. KoaNe2 2
3auer.

HUTOIO: 34

Dopmbl meKkyweco KoHmpoas ycnesaemocmu (¢ cokpawjenuamu): T — mecmuposanue, Ilp — oyenka

OCB0€HRUA NPpAKMUYECKUX HABbLIKOE , P — nanucanue u 3awuma peqbepama, C — cobecedosarnue no

KOHmMponbHbiM 6onpocam, Kon-konnokeuym, Kp -kommponvumas paboma , C3- cumyayuoHmvie

3a0auu, P3- pacuemnvie 3a0ayu.

5.5. YuyeOHo-MeTOAMYECKOE O0ecnedeH e I CAMOCTOATEIbHOI padoThI 10 AUCHHUILIMHE

5.5.1. CamocrosiTesibHast padoTa 00y4aierocsi Mo AUCHUILUINHE

Ne | Pa3nen Buanr CPC Bcero dopma
AUCHUILINHBI 4acoB | KOHTPOJIS
1.1 | O6was xumust | PedepaTuBHBIE COOOIICHUS C
buonornyecku MOJITOTOBKOM MYJIbTUMEIUITHBIX P3
AKTHBHBIC npe3eHTanuii [loaroroBka Kk KOHTPOJIBHOU 6 P
HHU3KOMOJICKYJISIPHBIC paboTe , TeCTUPOBAHUIO, TaOOPATOPHOI T
HEOpraHUYecKue pa6ore. Ip
BelecTBa  (CTpoeHue, KpNel
CBOMCTBa, Yy4yacTHE B
(GyHKIIMOHUPOBaHHE
YKUBBIX CHCTEM.
DneMeHTbl XUMHYecKoil | PedepaTtuBHbie cooOlieHUs ¢ P3
TEPMOIMHAMUKH, MOJATOTOBKON MYJIbTUMEIUNHBIX 8 Ip
1.2 | TepMoAMHAMUKH npe3eHtauuil. [IoaroToBka K KOHTPOIBHOM KpNe2
pacTBOpOB u | pabote ,JabopaTopHOii padoTe.
XUMHYECKON KHUHETUKU
OCHOBHBIE TUIIBI PedepaTtuBHbIe coo0reHus c P
1.3 | xuMHuecKux MOJATOTOBKOM MYJIbTUMEIUNHBIX 10 T
PaBHOBECHI U IIPE3EHTalUN IToaroroska K ITp
IIPOLIECCOB B TECTUPOBAHUIO, KOJIJIOKBUYMY, KpNe3-6
(GYHKIMOHUPOBAHUU nabopatopHoii  pabore.  PabGora ¢
YKUBBIX CUCTEM 3IEKTPOHHBIMU 00pa3oBaTeNbHBIMU
pecypcamy, pa3MelieHHbIMU B
ANEKTPOHHONW WHOOPMAIIMOHHON CHCTEME
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JAT'MY.

1.4 | ®dusnueckas xumus PecdepatuBHbie cOOOIIEHNUS IO 331aHUIO P
IIOBEPXHOCTHBIX IIPENOAABATEIIS C TOATOTOBKOM 2 T
SIBJICHUU B MYJbTUMEAUNHBIX NTpe3eHTanuil. Pabora ¢
(GyHKIMOHUPOBAHUT AJIEKTPOHHBIMU 00pa30BATEIBLHBIMU
YKUBBIX CUCTEM. pecypcamu, pa3MeIIeHHbIMU B

AJIEKTPOHHO-UH(POPMALIMOHHON CUCTEME
JAI'MY. [TloarotoBka K TECTUPOBAHHUIO ,
nabopaTopHoi padoTe.

1.5 | ®usuveckast Xxumus PedeparuBHBIC COOOIICHNS C KpNe7
JICTIEPCHBIX CHCTEM B IOJIrOTOBKOM MYJIbTUMEIUNHBIX 6 P
(G YHKIIMOHUPOBAHUH HpE3CHTALIHH . . Ip

[ToaroToBka K KOHTPOJILHOMN paboTe, KomNel
YKUBBIX CUCTEM.

1abopaTopHOi paboTe U pyOeKHOMY

KOHTPOJIIO.

2.1 | buooprannyeckasi [ToaroroBka kK NpaKTUYECKUM 3aJaHUSM.
xumust. [lomm- n [ToaroroBka k TeKymemy TECTOBOMY ITp
rerepo(yHKIMOHAIbHBIE | KOHTPOJIIO. BhINONHEHNEe BHEAyUTOPHBIX 6
COEIMHEHNS, 3ajanuii — pedepar. P
y4acTBYIOIINE B
poreccax
AKHU3HEIEATEIbHOCTH.
buononumeps! u ux [ToaroToBka K MpakTUYECKUM 3aJaHUSAM, IIp

2.2 | CTPYKTYpHBIE nabopaTopHOH padoTe. 13
KOMIIOHEHTBI. BeinonHeHue BHEay IUTOPHBIX 3aaHUN — P

pedepar.
IToaroToBKa K pybekHOMY KOHTPOJIIO. KosnNe2
ITonroroBka k 3auety [ToBTOpeHue U 3aKkpenieHne N3y4eHHOTO
Mmatepuaia (padoTa ¢ JeKIIHOHHBIM 7
MaTepHaioM, y4eOHO! JTUTepaTypoit). C
Hroro: 58

*®opmoli npomexcymouHoli ammecmayuu sendemca 3avyem. Dopmvl meKyuje2o KOHMPOJs.
yCIEeBAEMOCTH (¢ coxkpawjenusmu): T — mecmuposanue, Ilp — oyenka 0C80€HUs MPAKMUUECKUX
Hasvikos , P — nanucanue u 3awuma pegpepama, C — cobecedosanie no KOHMPOIbHLIM 60NPOCAM,
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Kon-xonnoxeuym, Kp -koumponvnas paboma C3- cumyayuonuvle 3a0ayu, P3- pacuemuvie 3adauu,
PK- pybesicnwiii konmporo.

5.5.2. Temsl pedepaToB 10 CAMOCTOATENbHON padoTe 00yYaKOIIUXCS:

1 PA3JIEJI 1.1 (MO-lonk-5, MI-20nk-5 )

1.1 KuBoii opraHu3M U TEPMOIMHAMUKA.

2. KajgopuiHOCTh MUIIEBBIX TPOJIYKTOB, IPUHITUIIBI COCTABICHUS JUET K PAIHOHY.
3. DHeprus akTUBAIUU.

4. TepMOAMHAMUYECKUM ACTIEKT XUMHYECKOTO PAaBHOBECHS.

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

|.HanpaBienue NpoTeKaHUss XUMAYECKON PEaKLIUN.

2. Meauko-0nosiornyeckoe 3Hau€HUe 0CMOca U OCMOTHYECKOTO JJaBJICHHUS.

3. ®U3UKO-XUMHUYECKHE OCHOBBI BOJHO-3JIEKTPOHHOTO OajaHca B OpraHu3Me.
4. ATtnnos, ajKanos.

5.R-ocHOBHOE paBHOBECHE U TICIOYHOM PE3EPB KPOBH.

6. CocTaB ¥ KOHIIEHTpAallU¥ KOMIIOHEHTOB (PU3HOJIOTMYECKUX PACTBOPOB.

PA3AEJ 1.3 (U-lonk-5, UA-20nk-5 )

1. Menuko-0nosiorudeckasi poJib AJIEMEHTOB S-0JI0Ka.

2. Menuko-0uonorudeckas poJib JI€MEHTOB P-0J10Ka.

3. Meauko-6uoornyueckast pojib 3jJeMeHToB 0-010Ka.

4. Kakne MeTaiuiel BRIOUpatoT cede uranasi? (O0mee 3HaKOMCTBO ¢ KoHmenmuen [Tupcona).
5. CTpoeHue 1 CBOMCTBAa KOMIUIEKCOB IEPEHOCYMKOB KHUCIOPO1a

PA3JIEJI 1.4 ( U-lonk-s, UA-20nk-5 )
1. ITpumenenue I[TAB B xupyprun. Crpoenue [TAB. Mexanusm JieiicTBus.
2. AncopOuwms. Buael ancopOMOHHON Tepanum.

PA3JIEJI 1.5 (M-lonk-s, U-20nk-5 )
1. Munemnoo6pa3oBanue. SIBieHHE COMOOMIN3ANN B MEIUIIMHE U (papMarium.
2. SIBneHus KOarymisiuu, KOJUIOUAHOM 3aIUThI U MENTU3alUN B )KHBOM OpraHU3MeE.

PA3AEJ 2.1 (UA-lonk-5, MA-20nk-5 )

1. OnTruyeckas H30MePHUS OKCUKUCIIOT. PalieMuyeckre CMECH.

2. Peakuuu NUKIM3aUK U DJIMMUHAPOBAHUS OKCUKHCIIOT.

3. JIByX- U TPEXOCHOBHBIC OKCUKHUCIIOTHI. MIX 3HAaUeHHE B OHOJIOTHH M MEHIHHE.

4. CanunuiaoBas KUCJIOTa U €€ IPOM3BOIHBIE.

5. Hanuuue a-CH-KHUCIIOTHOTO IIEHTPa B OKCOCOEAMHEHUAX KaK MpHurHa oOpa3oBanus cBs3u C-C B
peakiusx in Vivo.

PA3JIEJ 2.2 (M-lonk.s WI-20mk-s )

1. Tetepononucaxapuisl. I namypoHoOBasi KHCIOTA.

2. I'erepononucaxapuibl. XOHIPOUTUHCYIIb(ATHI

3. I'erepononucaxapunpl. I'enapus.
4. Posib BOJIOPOTHBIX CBSI3EH B KauecTBe (PaKTOpa caMOOpraHu3aluy KHUBbIX cucteM. @opMupoBaHue
BOJIOPOJIHBIX cBsizel Mexay crpykrypamu JHK u PHK.
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5.Xumnueckas npupojaa koponosupyca SARS-CoV-2.
6.«Xumepa» u COVID-19.

VI. OHEHOYHBIE CPEACTBA UIAA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU "
IMPOMEXYTOYHOM ATTECTAIIMM 11O UTOT'AM OCBOEHU S TUCIATLIINHBI

@DOH]1 OLIEHOYHBIX CPEACTB B MOJHOM KOMIUIEKTE Ui TEKYILIEro KOHTPOJIS yCIIEBAEMOCTH U
MPOMEKYTOYHOM aTTecTallii MO WTOraM OCBOGHHs JIUCHMIUIMHBL, pa3paboTaH B  ¢opme
CaMOCTOSITEIILHOTO JIOKyMEHTa B BHJE NPUIOKEHHE K pabdoyeil mporpaMMe TUCHUIUIAHBL
(ITpunoxenue 1)

6.1. IlepeueHb KOMNETEHIIUI ¢ yKa3aHHeEM ITanoB UX (GOPMUPOBaHNS B PoOIlecCe OCBOEHUSA
paboyeii mporpaMMbl AUCHUNIMHBI

Kon HaunmeHnoBanue pasgesa ®DopMBbI KOHTPOJIA
KOHTPOJIUPYeMOii AUCHMILTUHBI
KOMIIeTeHIIH U

NJ-1lomk-s O6mas xumus. buomornaecku P, T, P3, Kp,IIp,C.
N-20nk-s AKTUBHBIE HU3KOMOJICKYJIAPHbIE

HEOPraHMYECKHE BEIIECTBA (CTpOEHUE,

CBOICTBA, y4acTH B

(O YHKIIMOHUPOBAHUE KUBBIX CUCTEM )

DIIEMEHTBl XUMUYECKOMN

TEPMOJIUHAMUKH, TEPMOAUHAMUKHU

pacTBOPOB U XUMUYECKON KHHETUKH.

OneMeHThl XUMHWYECKOMH C, T,P,IIp,Kp,C3,P3,
N/I-1lomk-s TEPMOJIMHAMUKH, TEPMOAMHAMUKHU
N /-20nk-s pacTBOPOB U XMMUYECKON KUHETUKH.
N/I-1omk-s OCHOBHBIC THITBI XUMHYECKUX P,C,I1p,C3,P3,T.
N-20nk-s PaBHOBECHI1 M TIPOLIECCOB B

(O YHKIIMOHUPOBAHUU YKUBBIX CHCTEM.
N/1-1omk-5 duznyeckass XUMUS TOBEPXHOCTHBIX C ,P.IIp, T,Kp.
N-20nk-s SIBJICHUN B (DYHKIIMOHUPOBAHUU KUBBIX

CHCTEM.
W/1-1omk-5 duznyeckass XUMUs TUCIIEPCHBIX C,P,ITp,Kp,Kom.
W/1-20nk-5 CHCTEM B ()YHKIIMOHUPOBAHUH KHUBBIX

CUCTEM.
NJ1-1omk-s buooprannueckas xumus. [lomu- u C,P.1Ip,T,
N-20mnxks reTepoyHKIIMOHATbHBIE COSTUHEHHUS,

Y4acTBYIOIIME B IPOLIECCax

KU3HEACSITEIIbHOCTH.
N-lomnxk-s buononuMepsl U UX CTPYKTYpHBIE C.P.IIp,Kou.
N-20mk-5 KOMITOHEHTBI.
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6.1.2. OneHo4HBIE CPeCTBA /IS TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH

JJis TeKyIero KOHTPOJIS YCIeBAEMOCTH JUCIUILTMHE HCIIOIB3YIOT CIICIYIONINE OIECHOYHBIC

cpenctBa: 1) TunmoBsle 3aganusi 1Jisi OLEHUBAHUS Pe3yJIbTATOB OCBOCHHSI KOMIIETEHIIMU HA

ypoBHe «3HaTh» ( OCHOBBI XMUMHH OMOTEHHBIX JIEMEHTOB, X POJIb B KU3HEICATCILHOCTH

OpraHu3Ma; CyTh META/UIOJIMI'aHHOTO OaaHca B OPraHU3Me U MPUYHHBI €r0 HAPYILICHHUSL. )
TECTUPOBAHUE

Pa3nen 1. Buosornueckn akTUBHbIE HU3KOMOJIEKYJIAPHbIE HEOPTaHUYECKHUEe BelllecTBA.

[13.1.buorennsie 3meMeHThl. KoMITIIEKCHBIE COCTMHEHUS

Ko xonTpoaunpyemoii komnerennuu OIK-5 ( U/-20mks )

Buorenubie 3j1eMeHTbI

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

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

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

2. Hammuwme B opraHm3Me TIOCTOSHHOW TNPUMECH WOHOB CTPOHIIMS HapsAy C HOHAMH KaJIbITHS
00BsCHSIETCS: paznuaneM pa3MepoB UX HOHOB

!+CX0JICTBOM pa3MepOB UX HOHOB !paznuureM CTPOCHHS MX aTOMOB

3. K OWoreHHBIM OTHOCSATCS IEMEHTHI:  !conepKamuecs B MHIIE

l+HE0OXOAMMBIE JIJIS KU3ZHEIEATEITLHOCTH OpraHu3Ma

monajfaromye B OpraHu3M U3 OKpYKarolled Cpeibl

'monajaromme B OpraHu3M U3 BHYTPEHHEHR Cpebl

4. Bo Bcex COeTMHEHMSIX, COJIEPKALIUXCS B )KUBBIX OpraHU3Max, BOJAOPOJ UMEET CTEeNeHb OKUCICHHUS:!
+1 0 -1

5. HaTpuii v TUTUI HaKaIJIMBaIOTCS:

'BO BHYTPUKIIETOUYHOM JKUJKOCTH  !|+BO BHEKJIETOYHOM KUIKOCTH

6. Kanwuii, pyOuauii v 11e3uil HAKaIrIMBalOTCS B OpTaHU3ME :

!+BO BHYTPUKJIETOYHOM KHUJKOCTH !BO BHEKJIETOUHOM KUJKOCTH

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

BO10pOAOKapOOHATOB I+Bcex, BbIIIE IEPEUUCIICHHBIX COeTMHEHUIN

8. Ilocrostnnoe w30bTounoe motpedacane NaCl CIOCOOCTBYET TMOSIBJICHUIO B OpTraHU3Me
OCMOTHYECKOW: !+TuneproHuu !runotoHuun !M3oocMuu

9. T'unepronunueckue pactBopsl NaCl o6magaror cBoiicTBOM: lo6e300MBarOIIUM
l+aHTUMHUKPOOHBIM lcrIa3sMoIMTHYECKUM

!perysuu 0OCMOTHYECKOTO TOMEOCTa3a
10. ITpumenenne NaHCO3 B 60abIIuX /103aX TPUBOJUT K:

!+anmkano3y !MOBBINICHUIO KUCIOTHOCTH KEIyJOYHOTO COKa

lanmnosy IMOHMK. KUCIIOTHOCTH JKEITYIOYHOTO COKa

11. Kanuii B GOJIBIIUHCTBE CITy4acB SIBJISIETCS] aHTAarOHUCTOM:

lcepeOpa 6poma +HaTpus Ipyounus lne3us
12. Ilpu kanTueBOM MCTOIIEHUH TPUMEHSIOT:

1+KClI INaCl INaHCO3 !'KHCOs3

13. 'maBHBIM KOMIIOHEHTOM KOCTHOM Tkanu siBnsietcs: !+Ca !IMg !Ba !ISr
14. KommuiekcooOpazoBaTeneM B XJI0poduiie siBIseTcsl UOH:

I+Mg?* ICa? 'Ba?* ISr?*
15. VloHBl Kanbliys MOJABJISIOT aKTUBHOCTh MHOTHUX (PEPMEHTOB, AKTUBHUPYEMBIX HOHAMHU ISr
IBa?*1+Mg?* IMn?
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KpnTeplm OICHKU TEKYIIET0 KOHTPOJIAA yCII€EBA€EMOCTH (TeCTHPOBaHI/Ie):

«OTanyHOR: 100-90%

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

AN NI NI

«HeynoBneTrBOpUTEILHOY: <50%

2) TunoBble 3aJaHUs /15 OLICHUBAHUSA Pe3yJIbTATOB OCBOCHUSI KOMIIETEHIIMHM HA YPOBHe
«YMeTb» (MHTEPIIPETUPOBATH TAHHBIC OCHOBHBIX (DH3HKO-XUMHUCCKHX, MATEMATHICCKUX
€CTECTBEHHOHAYYHBIX METOJIOB UCCIICIOBAHUS ITPU PEIlICHUU MPO(HECCHOHATBHBIX 33/1a4):
PEDEPAT

Paznen 1.4 ®usuueckasi XUMHSI NMOBEPXHOCTHBLIX SIBJ€HUH B (YHKIHOHWPOBAHMHM KUBBIX
CHCTEM.
Kox xonTponupyemoii komnerennun OIMK-5 ( U1-2 onks )

1. Ilpumenenue 11AB B xupyprun. Ctpoenne [TAB. Mexanusm aeicTBus.
2. Ancopbums. Bumsr ancopOMoHHON Tepanuu.

Kpurepun oueHkHu TeKyuero KoHTpoJs (pegepar):

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

. CrerneHp pacKphITUS CYIIIHOCTH MPOoOaeMbl: Makc. — 30 6ayioB;
. O060CHOBaHHOCTH BBIOOPA HCTOYHUKOB: Makc. — 20 6aios;

. Colmronenue TpedoBanmid K 0popMIIeHHIO: Makc. — 15 6amios;
. I'pamoTHOCTB: Makc. — 15 Gamios.

OuenuBanme pedepara:
Pedepar onenuBaercs no 100 GayuibHOM mIKaie, 6kl MEPEBOIATCS B OIEHKH YCIIEBAEMOCTH
cienyomuM o0pa3oM (0amibl yYUTHIBAIOTCS B MpOIEcce TEKYIIeH OIEHKU 3HAHWM MPOTPaMMHOTO
Marepuaia):

86 — 100 0amI0B — «OTIHYHOY;

70 — 75 GamioB — «XOPOIIOY;

51 — 69 6annoB — «yIOBIETBOPUTEIBHO;
MeHe 51 0ajia — «HeYJ0BICTBOPUTEIBHO.

ANENENEN

CUTYAIMOHHBIE U PACUYUETHBIE 3AJTAYUA

Pazgen 1.3 OcHOBHBbIe THIBI XMMHYECKHUX PABHOBECHIl M NMPOLeccOB B (YHKIMOHMPOBAHUHU
KHUBBIX CHCTEM .

I13 Ne3. PacTBopsi. KosuturaTuBHble CBOHCTBA PACTBOPOB.

Koa xonTpoanpyemoii komnerenumnn OIK-5 (U/I-2omks ).

1. AI_[I/I,Z[OB HWJIN aJIKAaJIO3 HapymacT MCEXAaHU3MbI IIEPCHOCA KUCIOpOIa reMorI00MHOM KpOBH.

I'emornoOun Y4aCTBYCT B HCCKOJBKHUX PABHOBCCHSIX, O6H.IPII>1 pe3yJIbTaT KOTOPBIX MOIKHO
HpI/I6J'II/I3PITCJ'IBHO OIIMCaThb YpaBHCHUCM:
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+ o +
HeH " Bopmn) + O2@oan) Hg O2®oan) + H Boun)
B Kakyro CTOPOHY CMEIAETCs 3TO PABHOBECHUE TIPU ALlUI03€?
[TosicHUTE TTIOYEMY 3TO IPUBOAUT K KUCIOPOJHOMY T'OJIOJaHHIO.
2. Konuenrpauus nonos H¥posm) M3MeHseTcs B pe3yibTare M3MeHeHHs ckopoctd yaanenus CO»
U3 JIETKUX. ITOMY IPOLIECCY COOTBETCTBYET PABHOBECHE:
H*®omm + HCO3 Bomn) = H2 COs o) < H20 k) + COx(r
[MosicuuTe, moyeMy nopeinienne Koumenrpaiuu CO2 BRI3bIBAET alUI03?

3. Y OonpHOTO, AOCTaBIEeHHOTO B KIMHHKY, pH kpoBu 7,49. lllenounsie pe3epBbl NOBBIIICHBL;
nasnenue CO» camwkeno. Kakoit Buag KOC nabmtogaercst y 601bHOTO?
a) MeTabOJINYECKUI HEKOMIIEHCUPOBAHHBIN alli103

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

') METa0OJINYECKUI KOMIIEHCUPOBAHHBIN aJIKaJI03.

Kpurtepun oneHkH TeKkyunero KOHTpoJst ycnesaemocTu (CHUTyallHOHHBIEC U pacyeTHBIE 321a4H):
«OT1nmaHO:

OTBeT Ha BOMIPOC 3a7a4uu JaH MpaBuiIbHBIN. OOBsCHEHNE X0/1a € PelIeHHs Mo poOHOE,
MOCJIeI0BATENbHOE, TPAMOTHOE, C TEOPETUUECKUMH 000CHOBAHUSIMHU (B T.4. U3 JIEKIIHOHHOTO Kypca),
C HEOOXOMMBIMH CXEMaTHICCKUMHU M300paKEHUSIMHU, OTBETHI Ha TOTIOJHUTEIBHBIC BOIIPOCHI BEHHBIS

U 4ETKHE.

v «Xopouioy:
OTBeT Ha BOIIPOC 3a7a4uu JaH MpaBuibHBIN. OOBsCHEHNE X0/1a €€ PelIeHHs MTopoOHOE, HO

HEAOCTATOYHO JIOTHYHOEC, C CAMHUYHbBIMHU omnOKaMH B ACTAIAX, HCKOTOPBIMU 3aTPYJAHCHUSAMU B
TCOPCTHUICCKOM 000CHOBaHUH (B T.4. U3 JICKIIHOHHOTI'O MaTepI/IaJ'Ia), B CXEMAaTHYCCKHUX I/1306pa)KCHI/I5[X
1 OTBETHI HA JOIMOJIHUTCIBHBIC BOIIPOCHI BEPHBIC, HO HECAOCTATOYHO yETKUE.

v «Y TOBJIETBOPHUTEIILHOY:
OTBeT Ha BOIIPOC 3ala4M OaH HpaBHHBHBIﬁ. OObscHeHne xoja eé pe€micHusA HEAOCTATOYHO

MOJIHOE, HEIMOCJIEI0OBATEIILHOE, C OITMOKAaMH, C1a0bIM TEOPETUYECKUM 000CHOBaHUEM (B T.4.
JIEKIMOHHBIM MaTepUajIoM), CO 3HAUUTEIbHBIMU 3aTPYAHEHUSIMHU U OIIMOKAMU B CXEMaTHUYECKHUX
M300pakKeHUAX, OTBETHI Ha JIOMIOJIHUTEIIbHBIE BOIIPOCHI HEJIOCTATOYHO YETKUE, C OMTMOKAMHU B
JeTalsax.

v «HeynoBIEeTBOPUTEIBHOY .
OTBeT Ha BOIIPOC 3a1a4M OAaH HeraBHHBHLIﬁ. OObscHeHHE xoja eé PCUICHHUA AaAHO

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

KOHTPOJIBHBIE PABOTBI
KonTpouabnas padora Ne2

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

I13 Ne2. Tepmoaunamuka.

Koa xonTposanpyemoii komnerenuuun OIIK-5 (U/I-1lomks ).
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Buaer Nel
1. XuMudeckasi TepMOIMHAMUKA KaK TEOPETHUECKasi OCHOBA OMOIHEPTETHKH.
2. BBIUUCIIATH U3MEHEHUE PHTAIBIINU B CTAaHAAPTHBIX yeloBusx peakuud 4NH3+50:r) = 4NO¢) +

6H20() ecnu cTaHAapTHBIC PHTAIBIIMK 00PA30BaHUs BEIIECTB YUACTBYIOIIUX B PEAKI[MH PaBHbBI:—
46x]JIx/moub (NH3); 91 x/Ix/mons (NO); — 286 k/[x/mounb (H20).

a)— 1168  6) 896 B) 448 r)-448
3. Ha ocHoBanuu 3akoHa ['ecca paccunrtaiiTe 3HEpreTUYeCKUe 3aTpaThl CTyJAEHTa 3a CYTKH, €CJIU B
CYyTKH OH ymoTpebsser: 8 r Oenka, 80 r xxupos, 400 r yrieBoaos. [Ipu cropanuu 1 r Genka,

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

Kpurepuu oneHkm Tekyiero KoHTpoJisi yenesaemoctu ( Konrpoabnas padora):

«OTIUIHO»:

CryneHT umeeT ri1y0OKHe 3HAaHUS y4eOHOTO MaTepuaia 1Mo TeMe MPaKTUYeCKOro 3aHATHUs
«Tepmoaunamukay. CopMyIupoBa U U3JIOKUII TIOJIHBIN U MPABWIBHBIA OTBET HA TEOPETUUYECKUMN
BOIIPOC C COOJIIOICHUEM JIOTHKHU M3JI0KeHUe MaTepuana. [IpaBunpHO perit u ohopMut
MIPEAIOKEHHBIC 3aa9H.

«Xopomioy:

CryneHT nmokasai 3HaHHUs y4eOHOTO MaTepuala, yCBOWJI OCHOBHYIO TUTEparypy. B muceMeHnHon
(hopme IeMOHCTPUPYET 3HAHUS TEOPETUUECKOTO U MPAKTUIECKOTO MaTepuaa 1o JaHHOW TeMe,
JOTTyCKasi HE3HAUYNTEIbHBIE HE TOYHOCTH B OTBETE HAa TEOPETUUECKHI BOMPOC WM OpopMIIEHHE
OTBETA Ha MPE/IOKECHHBIE 3a]a4H.

«Y IOBJIETBOPUTEILHOY:

CTyzeHT B 11eJIOM OCBOMJI MaTepHall MPaKTUYECKOTO 3aHATHS, HO 3aTPYIHSAETCS C MPaBUILHOM
OIIEHKOM MPEAJIOAKECHHOM 3a]]a4M, JACT HEMOIHBIN OTBET HA MPE/JI0KEHHBIN TEOPETUYECKHI BOTIPOC.
«HeynoBaeTBOpUTEILHON:

CTyneHT uMeeT CyIleCTBEHHbIE MPOOebl B 3HAHUSX OCHOBHOTO y4eOHOT0 MaTepuaia
MPAKTUYECKOT0 3aHATHS, IOJHOCTHIO HE PACKPBLI COJIEpKaHne BOMPOCa, AT HE BEPHYIO OLICHKY
CUTYaIlMH B IIPEJIOKEHHBIX 3a/1a4ax, He MPaBUIbHO UX pelaeT. HeynoBiaeTBopuTenbHas OlleHKa
BBICTABJISIETCS CTYJCHTY OTKa3aBLIEMYCs MMCbMEHHO OTBEYATh HA BOMPOCH! OUJIETHI.

COBECEJOBAHMUE ITO KOHTPOJIbHBIM BOITPOCAM

Pa3znen2.1:buonosmmepbl U UX CTPYKTYPHbIE KOMIOHEHTHI .
I13.17.Hyk/1enHOBBIE KHCJIOTHI
Ko xonTposmpyemoii komnerennun OITK-5 ( U/-1lonks ).

1. [InpuMuAMHOBBEIE M TyPUHOBBIE HYKJIEMHOBBIE OCHOBAHMS U UX COKpAILlCHHBIE
0003HaYEHMSI.

1. CrpoeHne HyKI€03U0B.

3. CtpoeHne HyKJIeOTHA0B U UX Ha3BaHUs Kak GochaTos.

4. [IpuHLMD cTpoeHMs MOJMHYKIEOTHAHOM 1enu (nepBuuHas crpykrypa JHK u
PHK).

3. KommuieMeHTapHOCTh HYKJIEMHOBBIX OCHOBaHHMM Kak MpHYMHA CTAOMIM3AIMU

nsoriHoi cnupanu JITHK.

4. [MonmuuykneosuadpochaTsl M HX y4yacTue B OMOXMMHUYECKMX Ipoleccax
nepeHoca ¢pochaTHBIX TPYII.

5. CrpoeHre HUKOTHHAMUAHBIX KopepmentoB — HAJT" 1 HAI®" (okucieHHbIE
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¢dopmel) 1 HAJTH u ero ¢pocdara HAADPH (BoccTanoBieHHBIE (HOPMBI).
6. Ilepenoc  ruapua-uoHa  KaKk  XHMHUYECKas  OCHOBA  OKHCIIHMTEIBHO-
BOCCTaHOBHUTENILHOTO jeiicTBus cuctembl HAJT/HAJIH.

Kputepuu onieHKH TeKyIero KOHTPOJIS YCIeBaeMOCTH
(CobecenoBanue mo KOHTPOJIbHBIM BOIIPOCAM):

v «OTINYHOY:

CrymeHT wMeeT TyOOKHME 3HaHWsA Yy4eOHOTO Marepwajia IO TeMe JaHHOTO 3aHSATHS,
chopMyITUPOBAJT ITOJHBIN U MPABUIBHBINA OTBET Ha BOTPOCHI TEMBI 3aHSTHUS, C COOJIFOJICHUEM JIOTUKH
W3JI0KEHUS MaTepraia, MOKa3bIBaeT YCBOCHHUE B3aMMOCBS3U OCHOBHBIX MOHSATHH M TEPMHHOB, CMOT
OTBETHTh Ha BCE YTOYHSIONIUE M JIOMOJHUTEIIbHBIE BOMPOCHL. CTYIEHT JAEMOHCTPHPYET 3HAHHS
TEOPETUYECKOTO U MPAKTUIECKOTO MaTepraia 1mo TeMe 3aHsTHSL.

v «Xopomoy:

CrymeHT mMoKa3all 3HaHWE Y4eOHOrO MaTepuaia, YCBOWJI OCHOBHYIO JIUTEPATypy, CMOT
OTBETHTH TIOYTH TIOJHO HAa BCE 3a/IaHHBIC JIOTIOJIHUTEIBHBIC M YTOUYHSIONIUE BOMPOCHL CTyIeHT
JEMOHCTPHUPYET 3HAHHUS TEOPETHYECKOTO W MPAKTHYECKOT0 MaTepHalia 1Mo TeMe 3aHATHS, JOIyCKas
HE3HAYUTEIIbHBIC HETOYHOCTH.

v «Y TOBJICTBOPHUTEILHOY:

CTygeHT B 1€JIOM OCBOWJI MaTepHal TMPAKTHUYECKOTO 3aHSTHS, OTBETHJI HE Ha BCE
YTOUHSIIOIITUE W JIOTIOJHUTENbHBIE BOMPOCHL. CTymeHT 3aTpyIHSETCS C TMPaBHJIBHOW OIEHKOU
MPeII0KEHHOTO0  BOMpoca, JaéT HEMOJHBbIM OTBET, TpeOyloIuid HaBOJSIIIMX  BOIPOCOB
MIpernoaBaTes.

v «HeynoBneTBOpUTEILHON:

CryneHT HMMeeT CyIIecTBeHHbIe MpoOenbl B 3HAHHUSIX OCHOBHOTO Y4eOHOro MaTepuasia
MPAKTUYECKOTO 3aHATHUS, MOJHOCTHIO HE PACKpbUl COJIEp’KaHHE BOIMPOCOB, HE CMOI OTBETHTHh Ha

YTOUHAIOMUE W AJOIMOJHUTEIBHBIE BOIIPOCEHIL. CTy,Z[eHT Jaeét HCBCPHYIO OLCHKY CHTYyalluu,
HCIIPABHUJIBHO BI)I6I/IpaCT aJIrOpuT™M Z[GP'ICTBHI;'I. Hey,Z[OBJ'IeTBOpI/ITeJ'IBHaH OLICHKAa BBbICTABJIACTCA
CTYACHTY, OTKa3aBIIEMYCS OTBCYATH HA BOIIPOCHI TEMBI ITPAKTUYCCKOI'O 3aHATHA.

3) Tunosble 3a1aHNs J1JI51 OLICHUBAHUSA Pe3yJIbTATOB C()OPMUPOBAHHOCTH KOMIIETEH UM
Ha ypoBHe «Baaners» (pemarh ycnoKHEHHBIE 33/1a4d Ha OCHOBE TPUOOPETEHHBIX 3HAHUM, yMEHUN
Y HaBBIKOB, C UX IPUMEHEHHEM B HETUIIMUHBIX CUTYAIUSIX, (OPMUPYETCS B MPOIlecce MPaKTHIECKON
JEATEIbHOCTH):

KOJIVIOKBUYM.

Pazgen 1.3 I13.9 KoanurarusBHble cBoiicTBa pacTBopoB. Kuc/10THO-OCHOBHOE paBHOBecHe.
I'mapoaus conei. bydepnbie cucremsl
Kon xontposmpyemoii komnerenuuu OITK-5 ( UI-1-onk-5, UJI-20mks )

KOHTpOHLHbIe BOIIPOCHI U 3aIaHUA

KosummraTuBHble CBOiiCTBa pacTBOPOB.
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1. PacTBOpBI, UX KIaccupukanus.

2. CrocoObl BBIpaKECHHS KOHIICHTpAIIMM PAaCcTBOPOB (MaccoBasi JOJs, MOJSpHAs KOHIICHTpAIus,
MOJISIpHAsi KOHIIEHTPALUS SKBUBAJICHTA, MOJISUIbHAS KOHIIEHTPAIHU)..

3. KomuratuBHble CBOMCTBA pacTBOPOB.

4. 3akoHn Payns u ciencTBus U3 HEro.

5. D0ynmuocKonuYeckas 1 KpHOCKOITMYeCKasi KOHCTAaHThI. MeTo bl 50YIMOCKOTIUN ¥ KPHOCKOTIHH.

6. OcMoc 1 ocMOTUYECKOE JlaBieHHe. Poiab ocMoca 1 OCMOTHYECKOTO JaBJIEHUS B OMOJIOIMUECKUX
cUCTEMaXx.

7. 3akon Bant-T'odda mis HedNNEKTPOIUTOB U AMEKTPOIUTOB. M30TOHMYECKH KOA(DPHUIIMEHT, ero
(bU3NIECKUii CMBICIL.

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

9. SIBneHue mIa3mMoian3a, reMoJin3a U U300CMHUH.

3agaun

1. B 300 r Bogs! pactBopuiu 0,5 MoJisi MOYeBMHBI. HaiiTi oHMKEHNE AaBICHUS HACKHIIIEHHOTO Tapa
BOJbI Haj pactBopoM 1ipu 100°C (po=101,3 kIIa).

2. B 720 r Boas! pactBopmin 1 Moib GpykTo3sl. HailT nmoHmkeHue naBieHHs Mapa pacTBOPUTEIS
Haz pactBopoM nipu 100 °C (po = 101,3 kI1a).

3. B 180 r Boasr pactBopmi 6 T moueBuHbl ¢ My (CO(NH2)2) = 60 r/monb. Haiitu naBiienue mapa
pactBopuTens Haj pactBopoMm MoueBuHBI Ipu 100°C (po=101,3 I1a).

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

5. Paccumnraiite, mpu kakoil Temneparype A0HKeH KpUCTAIIIM3UPOBAThCs pacTBoOp, coAepxammuidi 250
r rmroko3bl B 1 71 Boasl (Kip = 1,86).

6. ITpu pactBopenuu 5 1 Beniecta B 200 T BOJbI MOJy4aETCs PACTBOP, KPUCTATUIM3UPYIOLIUANCS TIPH -
1,45 °C. Onpenenute MoJieKyIspHyto Maccy BemecTs. (K = 1,86).

7. Beruucnure ocMoTudeckoe nasienue (B kl1a) pactBopa He snekTposmTa, coaepxaiiero 0,2 MOiIb
BemecTBa B 44,8 1 pactBopa. R=8,31 kIla n/monb-K.

8. B 4 1 BonbI pactBoprin 1 Mosb Tiroko3bl. KakoBo ocMoTHueckoe AaBieHue pactBopa npu 0°C?
R=8,31 xIla a1/monn-K.

9. B 22,4 51 Bojabl pacTBOPWIM 2 MOJIb MOYEBHHBI. KakoBO OCMOTHYECKOE JIaBJICHUE PAaCTBOpaA MpU
0°C? R=8,31 xIla n1/monp-K.

10. Nmeetcs 200 r pactBopa 1imoko3bl (CeH1206), comeprkaimiero 7,2 T pacTBOPSHHOI'O BEIIECTBA.
Temmneparypa pactBopa paBHa 27°C. Berunciauth ocMoTHYECKOE aaBiieHHe pactBopa. R=8,31 klla
n/moip K

11. B kakoMm oObemMe BOABI cleAyeT pacTBOpuTh 0,5 MOJS HE BIEKTPOJUTA, YTOOBI OCMOTHYECKOE
nasienue pacteopa npu 0°C paBusiiocs 1 atm? R=0,082 atm n/mounb-K.

CuryanuoHHbIE 32124

1. I[Ipu maTtosoruyecKux COCTOSHUAX B OPraHU3ME MOTYT BO3HUKATh Pa3IM4YHbIE BUIbI OTEKOB:
3aCTOMHBICE OTEKHM (IIPM MEXAaHUYECKUX TMOBPEKACHUAX), CEpIACUYHbIE OTEKH, OTEKH MpH
TUTNONPOTEUHEMUSX (CHIKEHNE KOHIICHTPAIIUU B KPOBHU) U JIp.
a) OObjICHHUTE MEXaHHW3M BO3HHMKHOBEHHS 3aCTOWHBIX OTEKOB, HCHOJB3ys CcXeMy (U3UKO-
XUMHUYECKOHN PETYIISINI BOIHO-COJIEBOIO 0OMEHa.
06) KakoBel (U3MKO-XMMHYECKHE OCHOBBI BO3HHUKHOBEHHUS CEPJACYHBIX OTEKOB, OTEKOB IMPH
TUIIOTIPOTEUHEMUSX ?
B) Kakwue BuibI 0TEKOB BbI 3HaeTe?

2. BOJ'IBIJ_IyIO OIMIaCHOCTb AJI XHU3HHU OOJIBHOTO NpeACTaBJIAOT OTCKU MO3ra, JICTKUX, IIpU

KOTOPLIX OJHUM U3 CIIOCOOOB OKa3aHUs MMOMOIIIN ABJIACTCA BBCACHUC THIICPTOHUYCCKUX PAaCTBOPOB
TJIFOKO3EI.
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a) [loyeMy mpu yrpo’KaromuX *XU3HU OTEKOB MO3Ta, JIETKUX OOJHLHOMY BBOJST THIIEPTOHUYCCKHIA
PacTBOP TIIFOKO3BI?

0) Kakue npenmyiiecTBa UIMEIOT pacTBOPHI TIIFOKO3BI TIEpe pacTBOpaMH HATpHs?

B) Iloyemy mpu oTekax HEJOMYCTUMO yIOTpeOIeHHE COeit?

3. I'umo- ¥ rUNEpTOHUYECKUE PACTBOPHI HAXOMAT IIMPOKOE NMPUMEHEHHWE B MeauuuHe. s
MIPaBUJIBHOTO OKa3aHMs MOMOIIM OOJIBHOMY Bpau JIOJDKEH 3HaThb (DPU3MKO-XUMUYECKUE OCHOBHbBIE
CTa/IMU TUIO- U TUIIEPTOHUYECKUX PaCTBOPOB.

a) OOBSICHHUTB, MOYEMY IPH ALICPITHYECKUX PEAKIHAX, COMPOBOKIAIONIIUXCS OTEKaMH TKaHEH, B
OpraHu3M BBOJST KOHIEHTprpoBaHHbIe pacTBopbl CaCly (10%), riaroko3ssl (20%).

06) OObBsiCHHTE MEXaHHW3M NPOTHBOMHKPOOHOTO JEWCTBUS THUIEPTOHUYECKUX PACTBOPOB,
MIPUMEHSIEMBIX JUIsS IPOMBIBaHUS U 0OpaOOTKHU paH.

B) Ilouemy Henb3si BBOAUTH B OpPraHu3M B OOJIBIIMX KOJMYECTBaX TMIIO- WU THIEPTOHUYECKUE
pacTBopsI?

4. Hapymenust >3J€KTPOJIUTHOTO M BOJHOIO OOMEHa B OpraHW3Me€ MOTYT IPHUBECTH K
HEOOpaTUMBIM U JeTaNbHBIM 3MeHeHusM B [THC.
a) Kakue n3meHeHUs BBOJHO-COJIEBOTO OOMEHA MPOUCXOISAT MPHU BBEACHUU OOJIBLIINX KOJINYECTB
0eccoieBbIX KHUAKOCTEH OOJBHBIM O HapyuleHHOW ¢yHkuued noyek? K xkakum mocneicTBusM Ui
00JILHOTO 3TO MOKET pUBeCTU?
0) Ilpu BBemeHWH OOJBIINX KOJHMYECTB COJIEBBIX M30TOHMYECKHX PACTBOPOB MOTYT HAOIIOAATHCS
OTEeKH KOHeuHOcTeH M yierkux. OObsicHUTE (DU3UKO-XUMHUYECKUH MEXaHW3M BO3HHUKHOBEHUS JTHX
OTEKOB.
B) Kakue HapymieHuss BBOJHO-COJIEBOTO OOMEHAa MOTYT HACTYNAaTh MPU YHOTPEOJICHHUH MOPCKOU
BoabI? (koHuenTpausa Na® B Mopckoii Bozie B 2 pasa BhIIIE, YeM B KOHLIEHTPUPOBAHHOM MOUE).

5. T'a3oBble TaHTpeHbl BBI3BIBAIOTCA MHUKPOOAMH, Pa3MHOXKAIOIUXCA B OECKHCIOPOAHBIX
YCIIOBUSAX B TJIyOMHE paH W OMEPTBEBIIMX TKaHeW. [Ipu JedeHHWH ra3oBBIX TaHTPEH NPUMEHSIOT
METOJI TUMEepOaApUUECKOM OKCHUreHanuu. MOTUBHPYHUTE BO3MOXXHOCTH mMpuMeHeHus metona ['bO,
OCHOBBIBAsICh Ha 3HAHUHM (PUIUKO-XUMUYECKUX OCHOB PACTBOPUMOCTU Ta30B B OHOJOTUYECKUX
KUAKOCTSIX.

6. HpI/I 6I>ICTp0M noareME BOOOJIA30B M3 FJ'IY6I/IHBI MOXKET BO3HHMKHYTH KECCOHHAasd 60J'I€3HB,
npeacTaBJsArOIast 60J'II)I_IIy}O OINIaCHOCTh IJI1 TKaHH. I/ICHOHB3Y${ 3HaHHUC (I)I/I?)I/IKO'XI/IMI/I‘IGCKI/IX OCHOB
PaCTBOPUMOCTH TIa30B B OHOJIOTHYECKUX KUIKOCTAX, OOBACHUTE MEXaHH3M BO3HUKHOBEHHUS
KECCOHHOM 0O0JIE3HH. Hoquy 3aMCHA a30Ta I'CJIMEM B ABbIXATCJIBHBIX CMCCAX YCTPAHACT OIIACHOCTb
BO3HUKHOBEHHUS KECCOHHOM 00JIe3HH?

Kpurtepun ouenku rexkymero KoHTpoJst ycnesaemoctu (KossiokBuym):

«HeynoBneTBOpUTEILHOY:

3nanusa: CTyAeHT He crmocoOeH CamMOCTOSITeNbHO BBIJACIUTh TJABHBIC IMOJIOKEHUS B H3y4aeMOM
Marepuaie AucuuiuiiHe. He 3HaeT v He MOHUMAeT 3HAYUTENbHYIO M OCHOBHYIO YacTh MIPOTPAMMHOIO
Marepuaia B Ipejienax MoCTaBIEHHOTO BOIpoca.

VYMmenust: CTyAeHT HE yMeeT NPUMEHSTh HEMNOJHBbIE 3HAHUS K PEIICHUI0 KOHKPETHBIX BOIPOCOB M
MPEAJIOAKEHHBIX CUTYAIIMOHHBIX 3a7au.

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

«Y 1OBJIETBOPUTENBHOY»

3nanus: CTyOeHT YCBOMJ OCHOBHOE COJEpXKaHHe AUCHHIUIUHBI, HO HMEeT MpoOeNbl YCBOCHUs
MaTrepuana, He TMPEMATCTBYIONIME AajdbHEHIIeMy YCBOCHHIO Y4eOHOro MaTepuana IO TUCIHILINHE
«Xumus». MIMeer He cUCTEMaTU3MPOBAHHBIE 3HAHMS MO MPEAbLAYIINM pasjenam. Marepuan uzjaraer
(bparMeHTapHO, HETIOCIEIOBATETIHHO.

VYMmenust: CTyIeHT HENOCIENOBAaTEIbHO M HE CHUCTEMATU3UPOBAHO YMEET HCIOJIb30BaTh HEMOJHBIE
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3HAHMS MaTepuana, 3aTpyJHSeTCsl IPU NPUMEHEHUM 3HAaHUN HEOOXOOUMBIX MJI pelleHus 3a1ad
JAHHOTO pa3zesia Ipu 0ObICHEHUU KOHKPETHBIX IIOHATUN U 3aKOHOB.
HaBbiku: CtyzneHT gomnyckaeT omMOKHA U HETOYHOCTH IIPU pacyeTax, CIO0JIb30BAHNE TEPMUHOJIOTUH.

«Xopouoy:
3HaHI/I$II CTyI[CHT CHOCO6€H CaMOCTOSATCIIBHO BBIJACIUTDG I'JIABHBIC ITOJIOXKCHUS B I/I3y‘-IaeMOM MaTepI/IaJIe.

[Toka3piBaTh 3HAHWS JAHHOTO paszaena. J(aeT moaHbId U NpaBWIbHBIA OTBET HA MOCTABJIEHHBIN BOIPOC,
HO JIOIyCKAeT HE3HAYMTEIbHBIC OMMOKA M HETOYHOCTH MPH BOCIIPOM3BEIACHUH TCPMHUHOB U (POPMYII,
JIOITYCKAE€T HETOYHOCTHU B PEUICHUH 334, HE UCKAXKAIOIINE UX CYIIHOCTH.

YMeHusa: YMETh CaMOCTOSITENBHO BBIJICIUTD TJIABHBIE MOJIOKEHUS B U3y4a€MOM MaTepualie, IPUBOIUTh
MPUMEPBI, TMOATBEPKIAIONINE WX 3HAYMMOCTh B OHMOJOTMM W MEIUIIMHE, JIeJaTh BBIBOJBI. YMEET
WCIIOJIb30BaTh TMOJIYYCHHbBIC 3HAHMS HA MPAKTUKE, BIaJeeT HAydHOU TepMuHOJoruen. CTyIeHT BiaJeeT
MaTepuajoM JAaHHOTO pasliena AUCUUIUIMHBI, U3JIaraeT €ro MOCJIEI0BATENIbHO, JIOMyCKas
HE3HAYMUTEJIbHbIC OMMUOKH U HETOYHOCTU, HE 00JaJaeT TOYHBIMU HABBIKAMHU PalbOTHI CO CIPABOYHOM
JTUTEPaTypOil, MPaBUILHO OPUEHTUPYETCS, HO pab0oTaeT MEJICHHO.

«OTIHIHOY:

3Hanus: CTyIEHT CaMOCTOSITEILHO BBIJICTISICT TJIABHBIE MOJIOKEHUSI B U3Y4aeMOM pasfielie U CIoCOOeH
KpaTKO Y MPaBWIbHO OXapaKTEPHU30BATh OCHOBHBIC 3aKOHBI U SIBJICHUA.

YMmenust: CTyAEHT yMEET COCTaBJISATh MOJHBIM M MPABUIIBLHBIM OTBET HA OCHOBE M3YYEHHOTO Marepuaa,
BBIICNIATh  TJIaBHOE, TMOJATBEPXKAATh OTBET  PA3JWYHBIMU  NpPUMEpPAMH, CaMOCTOSITEIbHO U
apryMEHTHPOBAHHO JIeJIaTh aHAIN3, 000OIIEHUS U BHIBO/IBI.

Happiku: CTyneHT Moka3pIBaeT MOJTHOE BIAJICHHE BCEM 00BEMOM MaTepHaia IaHHOTO pa3jielia, BlaJaeeT
HaBBIKAMU PEIICHUS 3a7a4.

INPOBEPKA INTPAKTUYECKHUX HABBIKOB

Pa3znen 2.1 buonosumepsbl U X CTPYKTYPHbIe KOMIIOHEHTHI.
Koa xoutpoaupyemoii komnerenmuu (OITK-5( M/I-1omnk-s )
I13.12. a-aMmuHOKHCJI0THI. BeJKH 1 menTuakl.

IIpakTHYeckue 3aaHus.

1. Hamummure npoekuuoHHbIE (GOPMYNIBI M YKaKUTE MX MPHUHAICKHOCTh K CTEPEOXUMHYECKUM
psagam Juis:

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

2. Hanummute ypaBHEHUs JUCCOLUAINH JUTsl IEHIIMHA U aCTIaparuHOBOU KHUCIOTHI.

3.ITokaxkuTe ¢ MOMOIIBIO ypaBHEHUH peakinii aM(poTepHbIe CBONCTBA!

a) amaHuHa; 0) aMHUHOYKCYCHOM KUCIIOTHI; B) 2,6-1TMaMHUHOTE€KCAHOBOM KHCIIOTHI.

4. Hanuimute ypaBHEHHE B3aMMOACHCTBUSI allaHUHA C THIPOKCUIOM METH.

5. Hanmmure ypaBHeHue dTepu(UKAINK TJIUIIMHA C METAHOJIOM.

6. Hamumure ypaBHEHHMS OKHUCIMTEIBHOTO JE€3aMUHUPOBAHMUS [UIs ajaHWHA WU aclaparuHOBOM
KHUCTIOTHI.

7. Hanuiure ypaBHEHUsI B3aUMOJAECUCTBUS C Q30TUCTOM KUCIOTOM IS

a) TIMIKHA; 0) aJaHNHA; B) aCapariHOBOW KUCIOTHI.

8. [IpuBenuTe cxeMbl peakluid, ToKa3bIBaloIuX aMmpoTepHbIe CBOMCTBA cepruHa. K kakoil rpymme o-
AMUHOKHCIIOT (KUCTIBIX, OCHOBHBIX UM HEUTPATBHBIX) OTHOCUTCS cepuH? OOOCHYITE OTBET.

9. Hamumure and  BajdMHA  CXEMbl  CIEAYIOIIMX  pPEaKIUil: a) oOpa3oBaHUs
ATHIIOBOTO 3(upa; 0) alMIMpPOBaHUS YKCYCHBIM aHTUAPUIOM; B) C @30TUCTOM KHCIOTOM.

10. Hanummute ypaBHEHUS TPAaHCAMUHUPOBAHUS IS
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a) acraparvHOBOW U MUPOBUHOTPAJTHON KUCIIOT; 0) alaHWHA U TTUOKCaIeBOM KUCioThl, B) mist LIITYK
U aJlaHUHA.

11. Hanumure ypaBHEHUsI IeTUApaTalluy JUIs:

a) BaJMHA; 0) TTIMIIMHA; B) aJJaHUHA.

12. Hanumure ypaBHEHMsI CUHTE3a CIIEIYIOIMINX NENTH/IOB:

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

13. Ilokaxxute CTpOEHHE CIEAYIOIIUX MENTHIOB!

a) Tup-I'mu-I ' my-®Den-JIuz; 6) Tup-I'mu-I'my-Met-Uneii.

14. Hanuimure ypaBHEHHE TUIPOJIN3a CIASAYIOMINUX METTHJIOB:

a) I'mu-T'uc, 6) Huc-Tup-Uneii; B) I'uc-JInuz-IIpo-Bain.

15.11IpuBenure Ha3Banue TpunentuaaAla-Ser-Tyr, ero cTpykTypHyr (GOpPMYIy U CXEMY PEaKIUuH
miennouHoro ruaposinza. O6o03uaubTe N- 1 C-KOHIIBI U TIETITUIHBIE CBSI3U.

16.ITokaxxute oOpazoBaHKE CBS3EH, CTAOMIM3UPYIONIUX O-CIIUPATH OEIKOB C MOCJIEI0BATEILHOCTHIO
I'nmu-Jleit-®en-1{uc-Cep-Ana.

17. N3o0pazute cTpoeHue o U  — CTPYKTYyp Oenka.

18. M300pa3uTe B3amMOJIEHCTBHE MPOCTPAHCTBEHHO COJMIKEHHBIX B MOJICKYyJe Oelka paauKaioB
[IUCTEHHA.

19. N300pa3uTte B3aUMOJCUCTBUE MPOCTPAHCTBEHHOTO COJMIKEHUS B MOJIEKYJe Oellka paJuKajioB
JM3WHA U acTIaparuHOBOM KHUCIIOTHI.

20. ITokaxkure pa3pylieHHUE TPETUYHON CTPYKTYphl Oenka, CTAOMIM3UPOBAHHOW IUCYIb(DUIHON
CBSI3bIO.

Kpurepun oueHKH TeKylero KOHTpoJis ycnesaemoctu (Ilpakruyeckue 3axaHus)

«Hey/IOBIETBOPUTEIBHO»: CTYICHT HE BJIAJICCT MPAKTUICCKHMH HaBBIKAMH HAIMMCAHUS XUMHUYCCKUX
dbopmyn u peaknuii. He 3HakoM ¢ HOMEHKJIATYpOH aMUHOKHCIIOT, IPHPOJION XUMUYECKON CBSI3H MOJICKYIT
Oelka.

«Y IOBJICTBOPUTENBHOY: CTYJICHT BJIaJeT OCHOBHBIMU HaBbIKAMH COCTABJICHHS XUMHUUYECKHUX (HOPMYJT
AMUHOKHCIIOT, CIIOCOOCH MACHTU(PHUITMPOBATH UX MPOEKIIMOHHBIE ()OPMYIIBI U TPUHAIICKHOCTH K
CTEPEOXUMUYECKHUM PsJIaM, HO JIOMTyCKAeT OMMOKH ¥ HETOYHOCTH B TEPMUHOJIOTHH, B CXEMaX PEaKITHM.
He crioco6en nath 000CHOBAHHBIN OTBET NMPU XapaKTEPUCTUKE XUMHUUECKHX CBOMCTB JIAHHOTO KJlacca
COEIMHEHUI.

«XO[}OI_HO»Z CTYACHT BJIAACCT TCOPECTUUCCKUMU 3HAHUAMU I10 HaHHOﬁ TEMATUKEC, HO JOITYCKACT HC
3HAYHUTEILHBIE OIIMOKH U HCJIOYCTHI IIPHU HAIITMCAHHUU (bOpMy.]'I u ypaBHeHI/Iﬁ XHUMHNYCCKHX peaKHHﬁ. He
BJIaACCT JOCTAaTOYHBIMU HaBbIKaMHU pa6OTBI C y‘IC6HI/IKOM, MMPpaBHJIBHO OPUCHTUPYCTCA B TCOPECTUUCCKOM
MaTtcpurajc, HO pa60TaeT MCAJICHHO.

«OTIUIHOY: CTYACHT IIOKA3bIBACT FJ'IY6OKO€ 1 ITOJHOC BJIaACHHUEC BCEM 00BbEMOM TCOPECTUUCCKOT'O
Marepuaia, CII0COOCH MNPUMCHUTD 3TU 3HAHUS K PCIICHUTIO IMOCTaBJICHHOM KOHerTHOI\/'I 3aaa4u, BJIaJ€CT
XHMHYECKOH rpaMOTHOCTBIO U HOMGHKﬂaTypOﬁ, pa36HpaeT051 B 0COOCHHOCTSX CTPOCHUA OCIIKOB U
MOJICKYJI, Q-aMHWHOKHUCJIOT.

JlabGoparopHas pabdora.

Pa3nes 1.2 : DiieMeHTbI XHUMH4YECKOH TePMOANHAMMKH, TEPMOANHAMHUKH PaCTBOPOB U
XMMHYECKON KHHETHKH .
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Koa xonTposmpyemoii komnerennun (OITK-5 ( UA-1-onk-5 )

JlabopaTopnasi paéora Ne 2.

OnpeneseHne CTAaHIAPTHOM TEIUIOTHI peaKIMU HeMTpaJIu3aluu

NaOH + HCI = NaCl + H:0

Kanopumempuueckue uzmepenus

B ocHoBe kanmopumerpuyeckux uzMepeHui yexat 3akoHbl ['ecca u Kupxrodda. Conepxanue

KaJIOPUMETPUHU — U3MEpPEHHE TEIUIOBBIX 3((HEKTOB XMMHMUECKHX peakiuui U (PU3HMKO-XMMHUYECKHX

IMponecCoB, U3MEPECHUE TEINIOEMKOCTEH CHUCTEM Pa3IMIHOTIO COCTaBa, YCTAHOBJICHHUE 3aBHCHUMOCTH

TEIIOBBIX A((HEKTOB OT MapaMeTPOB COCTOSIHHUSL.

-

M

sallty

n

\ ]

e

LA o~ JNTTITETIY T

Temmeparypa KaJOpUMETPHYECKOW CHCTEMBI BO BpEMs OIBITA
M3MEHSETCST KaK 3a CYET TEeIUIOTHI MpoIlecca, TaK M BCIEICTBUE
TEII00OMEHa €O Cpeloi (Ui CBElEHUS KOTOPOro K MUHUMYMY
CIIYXHUT TepMOHU30JUpYyromas 0000uka). Xapakrep TEIIooOMeHa
OTIPEJICIISIFOT TI0 U3MEHEHHIO TEMIIEPaTypPhl B XOJI€ OIBITA.

OCHOBHBIE COCTaBHBIC YaCTH YCTaAaHOBKH:

1. Kanopumerpruueckuil cocy1 ¢ peakiluOHHOM CMECHIO.

2. Tepmomerp.

3.Mermanka.

4. Tepmouzonupymoias 0007104Ka.

5. BopoHka 115 3alIMBaHUs PEaKIIMOHHOM CMECH.

Buinonnenue pabomwi: MepHbIM IIIMHAPOM OTMepuTh 1o 50 ma 2 M pactBopoB NaOH wu

HCI, nepenuts BO B3BEIICHHBIH KaJTOPUMETPUYECKUH CTaKaH, MPEJBAPUTEILHO H3MEPHUB HX

TCMIICPATYPY. COI[Cp)KI/IMOC CTaKaHa rnepeMemarb 1 OTMCTUTE CaMyHO BBICOKYIO TCMIICPATYypPy MOCJIC

CJIMBAHUS PAaCTBOPOB.

|.Januble:

mi(crakana) = ...r
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C(HCI)=C(NaOH)= 2 mons/1
V(HCI)=V(NaOH)=50 mx =0,05 n
p (p-pa HCI) = 1,035 r/mn

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

Cy(temmoem-cthb crexna)=0,753 Jhx/rrpan
Ca(TemnoemkocTh p-pa)=4,184 JIx/r ‘rpan
AH°(tabm.) = — 56xJ[x/MOITb

Il. Onpenenurs:

t (p-pa NaOH)=...°C

t (p-pa HCI)=...°C

t> (mocne wewtp.) =...°C

I1l.Pacuersi:

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

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

4. Cc(rermmoemMkocTh cucteMbl) = M1Cy+ mpCo =
.. JLK/T Tpan

Cet
5.0= 1000 BRI

6. v(B p-pe)=2 (C'V)=... MOIb

7. AH° (paccw.) = — 2 = ... kJ[x/MOIIB

8. 3anucarh TCPMOXUMHNYECKOC YPABHCHUC

9. Paccuutate norpemsocts ¢ %.

¢ % = 100 — 22100

Tab1
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IV. BoiBoa
Kpurtepnu oumeHkM TeKyuiero KOHTpoJisi ycnepaemoctu (Jlaboparopuasi padora):

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

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

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

6.2.1. ®opma npomMe:KyTOUHOM aTTecTanum — 3a4et. Cemectp |.

6.2.2. Ilpouenypa npoBeeHus MPOMEKYTOUYHOM aTTECTAIUU.

TectupoBanue.

Co0OecenoBaHue 10 OMIETaM.

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

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

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

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

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

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

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

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

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



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

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

4. Beranemmnts AH peakmn CoHsOH(x) + O2(r) = CH3COOH(x) + H2O(k) 10 CTaHAapTHBIM TEIIOTaM

CTOpaHHs BEIIECTB, YIACTBYIOIINX B PEAKIUU:
-1371 xJIx/moms (C2HsOH); -870 xIx/mons (CH3COOH).

Kuneruka u karajau3. XuMmnu4ieckoe paBHOBecHe

1. Peakiuu mpocThie, CI0KHBIE, TOMOTE€HHBIEC U TeTeporeHHbIe. CKOPOCTh TOMOTEHHBIX XUMUYECKUX
peaKIuii 1 METOIbI €€ U3MEpPEHUSI.

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

3. 3aBHCUMOCTb CKOPOCTH PEAKIUH OT:

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

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

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

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

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

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

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

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

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

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

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

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

6. ['uno-, runep-, U30TOHUYECKHUE PACTBOPBI. SIBIEHHE MJIa3M0JIN3a, FEMOJIN3a U U300CMUM.
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3apaumn
1. B 300 r Boast pactBopmiin 0,5 Most MoueBHHBL. HaliTu MOHMKEHNE 1aBJICHUS HACHIIIIEHHOTO Mapa BOIbI
Haj pactBopoM 1ipu 100°C (po=101,3 kIla).
2. B 180 r Bogp! pactBopui 6 T moueBuHbI ¢ Mi(CO(NH2)2) = 60r/monb. Haiitu naBneHue napa
pactBopuTelns Haj pactBopoMm MoueBuHBbI Ipu 100°C (po=101,3 lIa).
3. Haitmure temneparypy kunenus 0,1mouns/kr pactBopa NaCl (i = 1,92), a K»6=0,563.
4. B 4 n Boapl pactBopuiiu 1 MoJib TiTr0K036l. KakoBO ocMoTHueckoe nasieHue pactBopa npu 0°C? R=8,31
klla n/moms-K.

KucaorHo-ocHoBHOe paBHoBecue. 'uaposus coJei

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

3akoH pazBenenus OcTBaIbaA.

3. ABronporoym3 Bojbl. KoHCTaHTa aBTOMPOTOIM3a BOIBI (HOHHOE TIPOH3BEICHHE BOJIBI).

4. BonopoaHblii MoKas3aTellb, Kak KOJIMYECTBEHHAs Mepa aKTUBHOM KUCJIOTHOCTH U IIEIOYHOCTH.
5. Tunb! TPOTONMTHYECKUX PeaKIiid ( IOHU3ALIS, HeUTPTH3ALUS i THIPOIIN3).

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

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

BbydepHbie cucrembl

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

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

3agaun

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

0,2 mous ammonus xiopuzaa (pK(NH4OH)=4,75).

2. Bpruucnute Benunuuny pH ammuaunoro 6ydepa, cocrasiennoro u3 200 mu 0,015M pactBopa aMMOHHUS
xynopuya u 150 m 0,02 M pacTtBopa aMMOHHMS THAPOKCHIA.

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

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

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

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

buorennbie remeHThl. KoMmiekcHbie COCIMHECHUA

1. BruoreHHoe 3HaYeHUE COCAMHEHHUH S-, P-, 0-2JIEMEHTOB B OpraHU3Me.
2. Coeaunenus d-anementoB (Mn, Fe, Co, Cu, Zn, Mo) B opranusme.
3. lano xommiiexkcHnoe coenmuenue (KC).........................

1) Kz[MnCl]; 2) Ka[Mn(CN)s];  3) Ka[Fe(CN)g]; 4) Ks[Fe(CN)s];
5)K2[CO(CN)a]; 6) [Co(NH3)4]Cl:  7) [Cu(NHs)4]SOs  8) Naz[Zn(OH)a];
I[J'ISI KaXXI0Io u3 HUX OaTh: a) HA3BaAHUC
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0) 3amucarh ypaBHEHUE TUCCOLUALINN JAHHOTO KOMILJIEKCHOTO COEAMHEHHS, KaK CHIIBHOTO AJIEKTPOJIUTA U
yKa3aTh BHEIIHIOIO U BHYTPEHHIO KOOPAWHAIIMOHHBIE CEPHI.

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

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

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

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

FeTeporeHHble NMPOoHECCHI H pPaBHOBECUSA

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

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

3. Harmmmre ypaBHEHHE PEaKIi MEK/TY: 1) CaCl, u NasPO42)NiCl, u NaOH

5) CaClau NaxCOs  6) CoCl, u NaOH 7) FeClz m NaOH 8) A1Cl3u NaOH

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

HOBerHOCTHbIe ABJICHHUA

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

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

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

5. MoJekyisipHas U MOJMMOJICKYJIIpHas aJcopOIus.

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

7. AncopOrus CHIIBHBIX JICKTPOJIMTOB — M30MpaTeIbHas 1 HOHOOOMCHHAS.

HMucnepcuble cuctembl. Kossionanbie pacrBopbl

1. JlucriepcHbIE CUCTEMBI X KIIaCCU(PHUKALHSL.

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

3. KoneHcamoHHbIe U TUCTIEPCHBIE METOIbI MTOYYEHHS 30JICH.

4. Viger xumuveckas peakiys 00pa3oBaHUs THIPO30IIS:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

I'erepopyHKuMOHAIbHBIE COCAUHEHUS

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

5. B3zaumopeiictBue MmonouHoi kuciaotel ¢ NaOH, atanosmom, okucienue, cnenupudeckas peakims,
ONITUYECKUE U30MEPHI.

6. BzaumopetictBue ss6aounoit kucinotel ¢ NaOH, aTaHOI0M, OKHCIIEHUE M BHYTPUMOJICKYIISIPHYIO
neruaparanuio. ONTHYECKUE H30MEPHI SOJIOYHOM KUCIOTHI.

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

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

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

OwmblisieMble JTUITUHABI

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

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

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

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

14. KucnoTHO-OCHOBHBIE CBOWMCTBA 0-aMHHOKHCIIOT, X aM()OTEPHOCTh MOKA3aTh Ha KOHKPETHBIX
pUMEpPaXx).

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

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

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

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

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

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

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

FeTCPOHHKHH‘leCKI/le COCAMHECHUSA

23.D7eKTPOHHOE CTPOCHUE MUPUAHMHOBOTO M MUPPOJIBHOTO aTOMOB a30Ta U y9aCcTHE UX JICKTPOHOB B T,7-
nu p,TC-COprDKeHHBIX cucreMax apOMaTI/I'-IeCKI/IX FeTePOHI/IKJ'IOB.

24.OcHOBHBIE, KHCTIOTHBIE H aM(OTEPHBIE CBOMCTBA, 00YCIOBICHHBIE MUPUINHOBBIM, TUPPOITBHBIM W
OJIHOBPEMEHHBIM IPUCYTCTBUEM ITHX aTOMOB a30Ta B COCTABE FeTEPOITUKIIOB.

25.HyxkneohmibHbIE CBOWCTBA TUPUINHA B PEAKIUIX 00pa30BaHUS AKUIITHPUINHIEBBIX HOHOB.
26JIakTUM-JIAKTaMHYIO TAYTOMEPHIO MPEACTAaBUTENEN THAPOKCUITPOU3BOAHBIX TUPUMHUINHA U ITypUHA!
ypaluia, TAMHAHA, [IATO3WHA U T'yaHWHa.

27.Peakuyn ne3aMMHUPOBAHUS aJICHWHA U TyYaHWHA.

Hyk/ieMHOBbIE KHCJIOTbHI

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

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

31. ObpazoBaHue HYKJICO3UI0B U HYKJICOTUOB (IPUBECTH MPUMEPHI).

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

6.2.4. IlpuMepbI BONIPOCOB /1JIsl TECTUPOBAHMSL.

TECTUPOBAHUE

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

Ko xonTpoaupyemoii komnerenuuu OITK-5 ( UI-20mks )

buorennbie 3J1eMeHTbI

1. OHgeMuyeckue 3a00aeBaHNs CBSI3aHbI: Ic pocToM uenoBeka

!c 0COOEHHOCTSIMH OPraHU3MOB !C peXXMMOM CHa U OTJbIXa

!+c OMOTEOXUMHUYECKUM COCTOSTHUEM CpEIbl OOUTaHUsT  !C BECOM YeloBeKa

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

!+CX0JICTBOM pa3MepPOB UX MOHOB !pa3nuuremM CTpOEHHS UX aTOMOB

3. K GuoreHHBIM OTHOCSTCS DTIEMEHTHI:  |COJIepIKaIecs B MUIIE

l+HEe00X0oquMBIe TS KU3HEACSITEILHOCTH OpraHru3Ma

monazarore B OpraHu3M 13 OKpYKarolleil cpeabl

monasarolirie B OpraHu3M U3 BHYTPEHHEN CpeIbl

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

5. Harpuii ¥ nUTHII HaKaIrIMBarOTCS:

!BO BHYTPUKIIETOYHOM KUJKOCTA  !+BO BHEKJIETOUHOU KUIKOCTH

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

!+BO BHYTPUKJIETOUHOM KMJIKOCTH !BO BHEKJIETOYHOM JKHUJKOCTH

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

'BOOpOI0KapOOHATOB I+BceX, BBIIIE MEPEUNCICHHBIX COCIMHEHUM

8. TlocrosHHoe wu30ObiToyHOoe moTpeOeHne NaCl — cnocoOCTByeT TMOSIBICHHIO B OpraHU3Me
OCMOTHYECKOW: !+TuneproHuu !runotoHun  !M300CMHU

9. l'unepronnueckue pactBopel NaCl obGmagaror cBoiicTBOM: lo6e300MBaOIIMM
l++-aHTUMHUKPOOHBIM lcCa3MOMUTHYECKUM

Iperyisinuu 0CMOTHYECKOTO TOMEOCTa3a
10. ITpumenenne NaHCO3z B GonbImX 033X MPUBOIHT K:

I+ankano3y !MOBBIMIEHUIO KUCIOTHOCTH KEITYAOYHOTO COKa

lanno3y MOHMXK. KUCIOTHOCTH JKEIYA0YHOTO COKa

11. Kanuii B OOJIBIIMHCTBE CIy4aeB SIBISIETCS aHTarOHUCTOM:

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

1+KCl INaCl INaHCO3; !'KHCOs

13. I'maBHBIM KOMIIOHEHTOM KOCTHOH TkaHW siBisiercs: !+Ca Mg !Ba ISr
14. KommiiekcooOpa3oBaTeneM B XJI0po(hUIUIe SIBISIETCS HOH:

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

6.2.4. IlpuMepbI 3aUeTHBIX OMJIETOB

TFOCYJAPCTBEHHOE OBPA3OBATEJ/IbHOE YUPEXKXIEHHUE BBICHIEI'O OBPA3OBAHUS
«JATECTAHCKHUU I'OCYIAPCTBEHHBIM MEJUIIMHCKNN YHUBEPCUTET»
MUWHHUCTEPCTBO 3IPABOXPAHEHHUSA POCCHUCKOU ®EJEPALIUN

BUMJIET Ne 25
K ANOPEPEHIIMPOBAHHOMY 3AYETY 110 XUMUHN

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

dbopmynbl ans onpeaeneHus pH, 30ub1 OydhepHOTO AeicTBHS 1 eMKOCTH Oydepa o KUCIOTe U
IEJI0YH.

2. Onpenenure Ki1acc COEANHEHMS - 1e/uTr003a. M300pa3zute OMO3HbIN GparMeHT nojarucaxapuaHoMn
LIENU LEJTIONO03bI.

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

3aBeyromuii Kadeapoit:

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

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

« » 20 2.

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

BUMJIET Ne 26
K ANOOPEPEHIIUPOBAHHOMY 3AYETY 110 XUMUHU

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

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

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

3aBemyromuii kadeapoi:

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

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

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

B CUCTCMY OLICHUBAHUS BXOJUT 3a4CT.

Kpurepnu IlIkana oueHnBaHUA

OIICHUBAHUHA «HE€ 32a49YTCHO» | «GaYTECHO»

Koa koMnereHnMH M HAMMEHOBAaHHE HHAMKATOPA TOCTHXKCHUA KOMIECTCHIMH
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N/-1lonk-s CiocoGen orieHnBaTh MOP(PO-PYHKIIMOHATIBHBIE TPOLECCHI MPH (PU3HOTIOTUIECKUX

COCTOSIHUSX.

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

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

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

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

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

Koa koMneTeHIIMY 1 HAMMEHOBaHN e HHANKATOPA JOCTHKEHUsSI KOMIIeTeHIHH
N-20nk-s CrnocobeH onieHUBaTh (PYHKIIMOHAIBHBIE IPOIIECCHI MMPU MATOJIOTMUECKUX COCTOSIHUSX.

3HaThb

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

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

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

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

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

VIl. YYEBHO - METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
TACIATITAHBI

7.1. OcHOoBHas JqUTEpaTypa
IleyaTHbIEe H31aHUA

Ne HaumeHnoBanue u3nanus Konnyectso
9K3eMNIApPOB B
6nbnnorteke

1 O6mas xumus. buodpusnyeckas xumus. XumMusi OMOTEHHBIX 246

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

TeKcT: HenmOCPEICTBEHHBIN.

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

DJIeKTPOHHbIE U31aAHUS
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HaumeHnoBaHue u3gaHus

Xumust [ DnexTpoHHsli pecypc] : yueOnuk / ITyzakoB C.A. - 2-¢ u3n., ucnp. u joim. - Mocksa :
I'DOTAP-Menua, 2006. — JlocTyn 1o JIOTUHY B TTAPOJTIO. —

1. | URL:http://www.studmedlib.ru/book/ISBN5970401986.html.- TekcT: anekTpoHHBIH
2 | TrokaBkuHa H.A., bBruooprannyeckas XuMus [ DIEKTpOHHBIN pecypce] : yueOHuk / H.
A. TrokaBkuna, FO. U. baykos, C. D. 3ypabsH. - Mocksa : [DOTAP-Menua, 2015. - 416 c. -
ISBN 978-5-9704-3188-7 - Jloctyn mo ioruny u mapoiito. — URL:
http://www.studmedlib.ru/book/ISBN9785970431887.html- TekcT: 35eKTPOHHBII
7.2. lonoJHUTEIbHAS JIUTEPATypPa
ITeyaTHbIE HCTOYHUKH
Ne N3nanus Kommuectso
AK3EMILISIPOB
B
ouodmoTexe
1 | TrokaBkuHa H.A. Buoopranndeckast Xumus : yaeOHUK JuIs Meql. By30B/ H. A. 415
TrokaBxuHa .— Mocks: U3narensctBo «Memnimaa ».2010. — 416¢. -ISBN978-5-
9704-1773-7. — TekcT : HEMOCPEICTBEHHBIM.
2 | Iomnkoe B.A. Ilpaktukym mo oOmieit xumuu. bruodusnueckas Xumusi. XUMHSI 246
OMOTEHHBIX JIEMEHTOB : yueOHoe nmocooue / mox pen. B.A.ITonkosa,
A.B.Bab6koBa. -4 m3x1 - Mocksa: FOpaiit, -2018 .-239¢. — Tekcr:
HETIOCPEACTBEHHBIH.
3 |babaesa .JI.Il. JlaGopaTOpHbIii  NPAaKTUKYyM  «AHAJIW3  OPraHUYECKUX 50
coenuaeHuiy/J1.I1.babaesa,l1.A.I'am3atoBa,A. X.Unpucosa,K.M.MaromenoBa;no
pen. O.P.HarueBa. -Maxaukana: U3narenscko - nonurpaduyeckuit nentp AIMY,
2019.- 64c. -ISBN978-5-9704-3188-7. — TekcT : HEMOCPEICTBCHHBIN.
DJIeKTPOHHbBIE U3IAHUS
Ne HaumenoBaHnue u3gaHus
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http://www.studmedlib.ru/book/ISBN5970401986.html

buooprannydeckasi XuMusl : PyKOBOJICTBO K MPAKTUUECKUM 3aHATHSM : y4eOHOe mocooue /
nox penaknueit H. A. TrokaBkunoi. — Mocka : [DOTAP-Menua, 2016. — 168 ¢. — ISBN
978-5-9704-3801-5. —/locTyn MOJOTUHY U TAPOJIIO. -

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

XuMUst OMOTCHHBIX JIEMEHTOB : y9eOHO-METOIMIeCKOe TOCOOHE ISl CTYICHTOB
MenuiHCKuX By30B / ®T'BOY BO BI'MY um. H. H. Bypaenko ; cocraBurenu : B. M.
Kiokxoga, H. 1. Ilonomapesa, H. M. OBeukuna [u ap.]. — Boponex : BTMY, 2019. — 58
2 ¢. — JlocTyn noJIOTuHY U NapoJIto-

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

7.3. Pecypchbl nHPOPMALMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTn « AHTEepHET»

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 cryaearay http://www.studmedlib.ru/ (Bxox 3aperucTpupoBaHHBIM
0JIb30BATENIAM uepe3 nmopTan caiita JITMY http://www.dgmu.ru/ )

7.4. UnpopmManmoHHbIEe TEXHOJIOTHH

[Tepeuens nporpammuoro obecrieuenus (Win HOME 10 Russian OLP (CyOnuiieH3uOHHBII
noroBop Tr000044429 ot 08.12.18 r.); Kaspersky Edition Security mis 6usneca — CtangapTHBIN
Russian Edition. 100-149 Node (JInuensuonnsiii gorosop Ne 1081-2015 ot 14.10.2018 r); Office
ProPlus 2013 RUS OLP NL Acdmc (moroBop NoJII1-026 ot 16.10.18 1) u T.1.)

Ilepeuens unopmayuonnbIX CRPAGOUHBIX CUCEM:

1. DaextpoHHasi uHpopMauHoHHO-00pa3oBaTeabHas cpera (QUOC) AI'MY.- Pexum
nocrtymna 1o mapostto -URL: https:// eos- dgmu. ru

2. KoHCyJbTaHT CTydeHTa: IEKTpOHHass OuOiaMOTeuHas cucreMma. .- Pexum poctyma 1o
naposo - URL: http: //www.studentlibrary.ru

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

4. Hayunasi 3JieKTpoHHasi 6mOamoreka elLibrary. .- Pexxum nocryma mo mapoimto -URL:
https://elibrary.ru/defaultx.asp

5. Hayunasi sjexkTponHasi 6mbamnorexka KubepJlennnka. .- PexxuM goctyna mo maposio -
URL.: http://cyberleninka.ru

6. Duaexkrponnas Oubauoreka PODPU. .- Pexum goctyma no mapomo - URL:
http://www.rfor.ru/
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Vill. MATEPHAJIBHO - TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

N n/mt | Bux noMerienus ¢ HoMmepoM HaumenoBanue o60pynoBanust
1. | JIaGoparopus Ne 3 — ns 1.Crosbl 1a00paTOpPHBIE, CTYINbS, TOCKA.
MIPOBEICHUS JTA0OPATOPHBIX 2.BBITSDKHOH 1IKad.
3aHATHiL, 45 M2 3.1Ixads! a1 OCYIBI.
Vn. Ilamuns 48, yueOHO- 4.11xadsl 11 pEaKTHBOB.
1a00paTOPHBIN KOPIYC, 2 3Tax 5.CTOJI JJIS1 THTPOBAHMSL.
6.llITaTuBeI ¢ OrOpETKAMH.
7.JIabopaTtopHas nocyna (mpooupku,
MUTETKH, TIPEAMETHBIC CTEKJIa, CTEKIISTHHBIC
MAJIOYKH, KOJIOBI I TATPOBAHUS, BOPOHKH,
(GUIBTPHI U T.1.).
8.0nexTpuueckre npuOops!I (1eyka,
BOJIsTHAs OaHs, MEIIajKa , CyIIHIKa JUIs
NOCY/IbI U T.]1.)
2. Jleknmonuseni 3am Ne 1 — g
NIPOBEICHUSA JEKIHOHHBIX | MynbTUMEUINHBII KOMILJIEKC (HOYTOYK,
3aHaTHit, 100 M2 IPOEKTOP, IKPaH)
VYn. Hlamuns 48, y4yeOHO-
nabopaTtopHbIil Koprryc, 1 aTax
3. Uwuranpuele  3ambl —  Juid | CTOJBL, CTYINbsI, KOMIIBIOTEPHI Ui paboThI €
CaMOCTOSITEIHHOU PaOOTHI. AJICKTPOHHBIMH pecypcaMu OMOIMOTEKH,
yiL. A.AnueBa 1, | yueOHas1, Hay4Has1, IEpUOaMIECKAsl JINTEpaTypa.
OuoJIorHYecKuii Kopmyc, 1 aTax,
Hay4dHas oubnuoreka I’ MY

IX. ©UCITIOJIb3OBAHUE UHHOBAIIMOHHBIX (AKTUBHbBIX U UHTEPAKTUBHBIX)

METOAOB ObYUYEHMUSA

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

JAUCHUIIIIMHBI COCTABJIAIOT IMOPsAAKa 68% ot oOneMa AYJAUTOPHBIX 3aHHTHI>'I, TaK KaK ITPaKTUYCCKHU
KaXXI0€ 3aHATHC, NPEAYCMATPHBACT BBINIOJIHCHUC J'Ia60paTOpHBIX OIIbITOB, PCIICHUEC 3ajaa4,

BBIIIOJIHCHUC ITPAKTHYCCKUX 3a,I[aHI/II71.

Ne HaumenoBanue pasznena Bun, Ha3zBaHUE TEMBI 3aHATHS C TpynoeMkocTh
n/m JUACIUTUTHHBI WCIT0JIb30BaHUEM (POPM aKTUBHBIX U (4ac)
WHTEPaKTUBHBIX METOIOB
o0yueHus
1.1 | Oomas xumusi. I13.1. buorennsie saemMeHTE. KoMIiekcHEIE
Buomornuecku COEIUHEHMS.
AKTHBHEIC 2
HU3KOMOJEKYJISIPHbIE
HEOpraHUYeCcKue JIp.1. KoMmnekcHbIe COETUHEHUS U X
BeIlECTBA (CTpOEHUE, CBOICTBA.
CBOMCTBa, y4acTHE B
(YHKIIMOHUPOBaAHUE
JKUBBIX CHUCTEM
1.2 | DneMeHThl XUMHYECKOH
TEPMOIUHAMHUKH,
TEPMOIUHAMUKHU [13.2. XumMudeckasi TepMOIMHAMUKA. 2
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pacTBOpOB U
XUMHYECKON KUHETUKH.

JIp.2 Onpeznenenue TemioBoro 3ppexra
XUMHYECKON PEaKIUH.

OCHOBHBIE THIBI

[13.3 . PactBopsl. KosmuratuBHbie CBOMCTBa

1.3 | xuMHYeCKUX pacTBOpPOB.
paBHOBECHII U JIp.3. Ocmoc, ocMoTudeckoe nasienue. Poct
MPOLIECCOB B MCKYCCTBEHHOM KiieTku Tpayoe.
(GyHKIMOHUPOBAHUN
JKUBBIX CHUCTEM. [13.4. KucinotHO-0CHOBHOE
paBHoBecuel unponus coneit. JIp.4. Tunuunsie
CJly4ad THJIPOJIU3a COJICH.
[13.5. bydepnsbie cucremsl. bBydepHas eMKOCTb.
JIp.5. CaoiicTBa Oy(hepHBIX pacTBOPOB.
I[13.6. 'eTeporeHHbBIE MPOIIECCH K PABHOBECHS.
JIp.6.13ydyeHue ycioBuid paCTBOPEHUS U
00pa3oBaHUs OCAIKOB.
1.4 | ®Ousnyeckas XuMus
MMOBEPXHOCTHBIX I13.7.1loBepXHOCTHBIE SIBICHUS.
SBJICHUI B JIp.7.CopOuioHHbIE SIBJICHUS.
(b YHKIIMOHUPOBAHUT
YKUBBIX CICTEM.
1.5 | ®usnyeckaa xumus [13.8.Iucniepcubie cuctemsl. Kommonaapie
JIMCTIEPCHBIX CHCTEM B pacTBOpbI. Y CTOMUMBOCTD KOJUIOMAHBIX CUCTEM.
(G YHKIIMOHUPOBAHUH Koarynsuus.
JKUBBIX CUCTEM. JIp.8.IlosrydeHue u cBOMCTBA KOJUIOUIHBIX
pactBopoB. Koarymsius Kouion1oB
JJIEKTPOJIUTAMHU.
2.1 | buooprannyeckas [13.10ITonu-u rerepoPpyHKIIMOHAIBHbBIE
xumus. [lomu- u COEIMHEHUSI.
rerepodyHkunoHanbubie | JIp.9.OTKpbITHE IIaBEIeBON KUCIOTHI B BUJIE
COeIMHEHUS, KaJbIeBoi conu. OOpazoBaHUE XENATHOTO
Y4aCTBYIOIIHE B COEIMHEHUS] BUHHOU KHUCIIOTHI C THAPOKCHIOM
nporeccax meau(ll).
KU3ZHEJCSITENbHOCTH.
113.11.OMbBLIsIEMBIE JTUITUIBL.
JIp.10.Oxucnenre 0JIeMHOBOW KUCIIOTBI
pacTBOpPOM MEepMaHTaHaTa KaJlus.
2.2 | buononuMepsl U UX [13.12. 0-aMUHOKHCIIOTSI .

CTPYKTYpHBIE
KOMIIOHEHTHI.

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

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

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

BAIOIIEH CIOCOOHOCTH Y Caxapo3bl.
KagecTBenHas peaxiyst Ha Kpaxmal.

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

[13.16.Hyk1enHOBBIE KUCIIOTHI. 2

X. METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

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

2.Meroaunueckue pa3pabOTKH K JaOOPaTOPHO-NPAKTUYECKUM 3aHATHUAM MO XUMHH JUIs
cTyneHToB | kypca nemuarpuieckoro dakynsreta JII'MYVY: - mox pen. 3. P. Haruera, 2020r

YyebHoe mocobre U METOIUYECKHEe Pa3pabOTKH UMEIOTCS B JJaOOPAaTOPHH B HEOOXOIUMOM
KOJIMYECTBE VISl UCTIOJIb30BAHMS CTYACHTAMM.

XI. OCOBEHHOCTH OPI'AHU3ALIMUA OBYYEHMUA 11O ANCHUIIJIMHE IS
HNHBAJIMIOB ! JINLl C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMA 31I0POBbSA

11.1. O0yyeHue HHBAJIUIOB U JHUI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSAMMU 310POBbSI

[Ipn HEOOXOAMMOCTH OcCyIIeCTBiseTcs Kadeapoil Ha OCHOBE aJalTHUpPOBaHHON paboueit
MIPOrPaMMBbI C MCIIOJIb30BAHUEM CIIELUATbHBIX METOJ0B OOyUeHUs U AUIAKTUYECKUX MaTepHalOB,
COCTaBIIEHHBIX C Yy4YE€TOM OCOOCHHOCTEH TCUXO(PHU3UYECKOTO PAa3BUTHUS, WHIUBUIYATbHBIX
BO3MOXHOCTEH M COCTOSIHUS 3/I0POBbS TAKUX 00ydaromuxcs (00yqaromerocs).

11.2. B nesix ocBOeHUs1 Y4eOHOM NPOrpaMMbl JUCHUIIJIMHBI HHBAJTHIAMY U JIUIAMH C
OrpaHMYeHHBIMH BO3MOKHOCTSAIMH 3/10POBbsI Kadeapa odecriedyuBaeT:

1) 1u1st ”HBAJIUAOB U JIUI] C OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMHU 3/I0POBBS 10 3PCHHIO:

* pa3MelieHHe B JOCTYMHBIX Ui OOYdYalolIUXCs, SBISIONIUXCSA CIEMBIMH  WJIH
CIIa0OBUASIIMMHU, MECTaX U B aJalTHPOBAHHOW (GopMe CrpaBOYHON MH(OpMANUK O pacrnucaHUU
y4EeOHBIX 3aHATHI;

* IPUCYTCTBUE aCCHUCTEHTA, OKA3bIBAIOIIIETO 00yUaroleMycs He0OX0IMMYIO TTOMOIIIb;

* BBIMYCK AJIbTEPHATHUBHBIX (POPMATOB METOTUYECKHX MATEPUAIOB (KPYMHBIA MIPUDT UITU
ayauodaitib);

2) nnsi MHBAJIMJIOB U JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMHM 37J0POBBS IO CIYXY:

* HaJUIeXKAIIMMH 3ByKOBBIMHU CPECTBAMU BOCIIPOU3BEACHNE HH(OPMAIINH;

3) s WHBAIMAOB W JIMII C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3J0POBbS, HMEIOIINX
HapylIEeHUs OMOPHO-BUraTEIBHOTO anmnapara:
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* BO3MOXKHOCTh OECHPEMSITCTBEHHOTO J0CTyNa OOYyYaloUuXxcs B Y4eOHbIC MOMEIICHHS,

Jpyrue kadenpel. B ciydae
OecIpensITCTBEHHOIO JOCTyrna Ha Kadeapy OpraHM30BBIBATH y4EOHBIN MpOILECC B CIEHATHHO

TyaJICTHBIC KOMHAaThI u IIOMCIICHUA HCBO3MO>XHOCTHU

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

11.3. O6pa3oBaHue 00y4arOIIUXCsl € OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI MOXKET
OBITE OpraHM30BaHO KaK COBMECTHO C APYTrUMHU O6yT-IaIOHH/IMI/IC$I, TaK U B OTACJIBHBIX I'PYyIIIax.

11.4. IlepeyeHb y4eOHO-METOAMYECKOI0 O0ecleYeHUs] CAMOCTOSAITEJIbHOW  PadoThI

00yuyaIuxcsi Mo JUCIMILINHE.

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

Karteropuu ctyneHTon Dopmbl

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

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

B (hopme aynmodaiina;

C HapymeHreM ONOPHO-IBUTATEILHOTO - meyaTtHo opme;

amnmapara - B hOpMe IEKTPOHHOTO IOKYMEHTA;

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

00yYaIUXCcsl M0 TUCIHIIINHE,

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

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

KaTeropHH CTYACHTOB

Bupl o11€eHOUHBIX CPEACTB

@DopMbI KOHTPOJIS U OLIEHKH
pe3ynbTaTOB 00yYEHHUSI

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

poBepKa (MHIMBUAYAIBHO)

C HapylieHneM ONopHO-
JIBUTATEIBHOTO arnmapara

peHICHUC NUCTAHIIMOHHBIX
TECTOB, KOHTPOJILHbBIC
BOITPOCHI

OpraHu3aIus KOHTPOJIS B
OUOC JII'MY, nucbMeHHas
poBepKa

O6yan0H_[I/IMC$I C, OTHOCAINUMCA K KaTCropunu HWHBAJIMIAOB U JIKAIL, C OI'PAHUYCHHBIMU
BO3MOKHOCTAMU 3J0POBBS YBCIUYNBACTCA BPEM HA NMMOATOTOBKY OTBCTOB K 3aqéTy, pa3pemacTeca
MOATOTOBKA K 3a4€Ty C HMCIOJIB30BAHUCM NUCTAHIIHOHHBIX O6pa30BaTeJIBHBIX TEXHOJIOTHiA.

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

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

JUist U1 ¢ HApyIISHUSIMUA 3PSHHS:

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

- B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

- B hopme aynmodaiina.

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

JLnst in ¢ HapylmeHussMM OTIOPHO-/IBUTaTEIbHOTO anmapara:

- B IeyaTHou popme;

- B hopMe 2IeKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- y4deOHas aymuTOpHsl ISl TPAKTHUYECKUX 3aHATHH (CEMHHApOB) MYJIbTHMEIHIHOEC
00opynoBaHue, MOOMIIBHBIN paioKIace (Vs CTYJACHTOB C HAPYIICHUSIMU CITyXa);

- ydeOHasi ayquTOpusi Ui CaMOCTOSITENIbHON paboThl - CTaHAapTHBIE padoune MecTa ¢
MepPCOHAIBHBIMU KOMITbIOTEpAaMU; pabouee MECTO ¢ MEPCOHAIBHBIM KOMITBIOTEPOM, C MPOrpaMMOit
9KpPAHHOTO JOCTyMa, MPOTpaMMOM HKPAHHOTO YBEIMYEHUsS U OpailieBCKUM JAuCIIeeM [UIs
CTYICHTOB C HapyILIEHUEM 3PEHHUSL.

B kaxmoit ayaJuTopun, TrAC 06yqa}0Tc;1 HHBAJIMJAbl W JIMIla C OI'PaHUYCHHBIMHU
BO3MOXHOCTAMHA 310POBbA, AOJDKHO OBITH npeaAyCMOTPCHO COOTBETCTBYIOIICC KOJHNYECTBO MECT
JJIA o6yqaloumxc;1 C y‘IéTOM OFpaHI/I‘leHI/Iﬁ HX 310pOBb4.
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XI1. JUCT UI3BMEHEHU

IlepeyeHb 1ONOJHEHHU U
U3MEeHeHH i, BHECEHHBIX B padouyro
NpPoOrpaMmy JUCHUILINHBI

PII aktyanu3upoBaHa Ha 3aceqannu Kadeapbl

JlaTa

Homep
NMPOTOKOJIA
3aceaHus

Kadeapnl

IMoanuck
3aBeylo1Iero
kadenpoii

B pabGouyro mnporpammy BHOCSTCS
CIIEYIOIINE U3MEHEHUS

D UT.I
1501051 Jenaercs OTMETKA 0
HerenecooOpa3HoCTU BHECEHUSA

KaKUX-IM00 H3MEHEHUNH Ha JaHHBIN
y4eOHBIH roJ
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