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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-7 TOTOBHOCTh K WCHOJB30BAHUIO OCHOBHBIX (DHU3HKO-XUMHUYECKHX, MaTEMaTHYCCKUX W HHBIX
€CTECTBEHHOHAYYHBIX TIOHATHI U METO/IOB MPH PEIICHUH MPOGeCCHOHATBHBIX 3a1a4

1.2 Buns! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- OpraHU3alMOHHO-YIIpaBIeHYECKas

- OpraHusanust NpoOBCACHUA MGHHHHHCKOﬁ OKCIICPTU3LL

- CcOoOIOZICHNE OCHOBHBIX TPeOOBaHM HHPOPMAITMOHHOM 0€301MacHOCTH

- IPUMEHEHHUE OCHOBHBIX IMPHUHILMIIOB OPraHU3alMMA OKa3aHUS CTOMATOJOTMYECKOM IIOMOIIU B
MEIULUHCKUX OPraHU3alUsaX U UX CTPYKTYPHBIX IOAPA3ACICHUIX

- CO3JaHMe B MEIUIMHCKUX OpraHU3alMiaXx CTOMATOJIOTHYECKOTo MNpoduias OnaronpusiTHBIX
YCIIOBHA JUIsl TIpeObIBaHUS MALMEHTOB U TPYAOBOM AEATENbHOCTH MEIUIIMHCKOTO MEepCoHaja C
y4eToM TpeOOBaHMN TEXHUKH 0€3011aCHOCTU M OXPaHBI TpyJa

- Y4acCTUC B OpraHu3aly OLCHKHU Kau€CTBa OKa3aHuA CTOMAaTOJIOT Y€ CKOM IIOMOIIH IMalMCHTaM

- BEJICHHE JOKYMEHTAIUH B cepe CBOCH MpoQeCcCHOHATBHOM JeSTEIbHOCTH

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIUXCsl TOJMKHBI ObITH COPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHSA / KOMIIETCHLIUU
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

OIIK-7 l'oToBHOCTS K
WCTIOJIb30BAHUIO OCHOBHBIX
(hM3UKO-XMMUIECKHUX,
MaTeMaTU4YeCKUX U MHBIX
€CTeCTBEHHOHAYYHBIX
MOHATUI U METOJIOB NPU
peleHnn
nmpohecCHOHANBHBIX 3a1ad

3HaeT ¥ IMOHUMAET:

BBIABJIACT Ha MOJICKYJIAPHOM YPOBHE CYIIHOCTDb

(l)I/I3I/IKO—XI/IMI/I‘leCKI/IX mpoucccos, MMPOTCKAIOIMINX B
OpraHusMe;
MCIUIIMHCKUC TIOKa3aHWsA U  I[POTUBOIIOKA3aHUA K
MMPOBCACHUTIO p€a6I/IJ'II/ITaI_II/IOHHLIX MCpOHpI/IHTI/Iﬁ npu
Pa3INYHbIX 3a00JI€BaHUAX u IaTOJIOIr'MYCCKUX
COCTOSHUAX

BO3I[CI>'ICTBPIC JICKAPCTBCHHBIX MPCIapaTroB Ha OPraHU3M C
TOYKH 3pCHUSA XUMUHU

YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):

OCYILECTBIAET TOAOOP HH(DOPMAIMOHHBIX MAaTE€PHaIOB
PO eCCHOHATBFHON HAIPaBIEHHOCTH M €r0 JIOTHYECKOE
OCMBICJIEHWE B  TEPMHMHAaX H  3aKOHOMEPHOCTSIX
(DUBUKO-XUMHUYECKUAX ~IPOIECCOB; IMOAB30BAThCA  IIPH
pemeHnr  MPO(ECCHOHANBHBIX  3alad  OCHOBHBIMH
XUMUYECKUMH, MaTEMATUUYECKUMU METOLAMU;

clenaTh  TNPaBWIBHBIA  BBIOOD  CTOMATONOTHYECKHX
MaTepHajoB M JEKapCTBEHHBIX MIPEapaToB

Bnageer:

CHOCOOEH MPOTHO3UPOBATh MOCIEAOBATEIFHOCTHA CTaINi
XIUMHYECKHX TPOIIECCOB HA MOJIEKYIISIPHOM YPOBHE;

OCHOBHBIMH (U3UKO-XUMHIECKIMHU METOZaMH
HCCIIEJIOBAHUSI CTPOCHUSA, CBOWCTB M PEaKIIMOHHOU
CHOoCOOHOCTH COeMHEHUH JUTS pemieHus

MpoeCCHOHANIBHBIX 3aJla4; CIOCOOCH IMPOTHO3UPOBATH
MOCIIENICTBUSL BBIOOpa JIEKAPCTBCHHBIX MPEMapaTtoB U
CTOMATOJIOTHYECKAX MAaTepPHAIOB, HCIOIb3yEeMbIX JIJIsS
pa3paboTKH, peaau3aluy ¥ KOHTPOJd 3()(HEKTHBHOCTH
WHIMBUAYABHBIX PEaOMITUTAIIMOHHBIX MPOTPaMM




1.4 CornacoBaHue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-7  TOTOBHOCTP K  HCIOJIb30BAHWIO  OCHOBHBIX  (PU3MKO-XMMHYECKHUX,
MaTEMAaTU4YECKUX U HHBIX €CTECTBEHHOHAYYHBIX IOHATUNH M METONOB IIPU PEILIECHUU
npodeccuoHaNbHBIX 3a/1a4

Ne HanmenoBanwme ®dopma oOydeHus
/1 JIACLIVIUINH,
Ounasg
OMPEASTISIONINX
(cemecTp)
MEXIUCIUIUTHHAPHBIC 151374 6Ts
CBSI3H
1 |brnonoruueckas + | +

XUMHUS - OHOXUMUSA
MOJIOCTH PTa

2 |bruomorust + | +

3 |buooprannyeckas + |+ [+ |+
XUMUS

4 | buoxuMust poTOBOM +
KHUJIKOCTH

5 |MarepuanoBeaeHue +

6 |Memnuuunuckas +
reHeTHKa

7 |Muxpobuonorus, +
BUPYCOJIOTHS -
MHUKPOOHOJIOTHS
MOJIOCTH PTa

8 |OcobennocTu +
HOpMaJIbHOMN
(hm3moNoruy OpraHoB
W TKaHEH
YEII0CTHO-TTHULIEBOI
obmactu

9|CoBpeMeHHBIE +
TEXHOIIOTUH B
TeparneBTUYECKON
CTOMAaTOJIOTHHU

10 {CoBpemeHnHBIC +
TEXHOIIOTUH B
XHUPYpruyecKon
CTOMATOJIOTHH U
YEIOCTHO-JIUIIEBOI
XUPYPTHH

11 |ConpoTtuBnenue +
CTOMATOJIOTUYECKUX
MaTepuaioB U
OmomMexaHuKa
3y00-4eIFOCTHOTO
CerMeHTa

12 | Tommorpadudaeckas +
aHATOMWUSI TOJIOBBI U
nen

13 |dusuka, MaTeMaTHuKa +

2. Mecto nucuuiuiaiabl B cTpykrype OIl cnenuaaurera:



JucrunmHa «XUMHs» OTHOCHTCS K 0a30Bod yactu ydeOHoro miaHa OIl mo HampaBIeHHIO MOATOTOBKH
31.05.03 - CromaTomorusi.

JucuunnuHa «Xumus» u3ydaercs B 1 cemectpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCLMILIHMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueOHOM paboTh Qunas
(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUTLTTHHBI 108
KonTaktHas pabora 48
Jlexnuu (Jlekrun) 16
Jlaboparopnsie (J1ab. pab.) 16
[Tpaktuueckue (Ilpakt. pab.) 16
CamocrositensHas padota (CP) 24
OK3aMeH 36
3.2.ConepxaHue Kypca:
No Haspanue Bun yuebnou DOpMBI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. |pab.
O|]0O0|[0O0]|O
1 cemectp
1 DneMEeHThI pelIeHue 3a1a4
XUMHYECKON
TEPMOJMHAMUKH U
XUMHYECKON
KHUHETUKH.
OCHOBHBIE THUIIBI 2 - 2 4
XUMHYECKHIX
paBHOBECUH U
MIPOIIECCOB B
(bYHKIMOHUPOBAaHUU
KHUBBIX CHCTEM
2 KomnuratusHeie pellIeHne 3a/1a4;
CBOICTBA 3aInTa
pacTBOpPOB. J1a00paTOPHBIX
CaoiicTBa paboT; KOJUTOKBUYM;
OydepHbIX MACbMEHHO
pacTBOpPOB.
[ToBepxHOCTHBIE 4 g | 4 ?
SIBIICHUS U
(DUBUKO-XUMUYECKHI
€ CBOICTBa
JUCTIEPCHBIX CUCTEM
B
(YyHKIIMOHUPOBAHUH
KUBBIX CUCTEM.




XuUMUs 3JIEMEHTOB:
KOMITJICKCHBIS
COCTMHEHUS )KUBOTO
OpraHu3Ma,
peaKiuu, JIexKariue
B OCHOBE
o0Opa3oBaHUs
HEOPTaHUYECKOTO
BEILIECTBA KOCTHOMU
TKaHU; MEXaHU3M
(bYHKIMOHUPOBAHUSA
KanbIui-pochaTHo
ro Oydepa; siBICHUE
nzoMophuzma;
KIaccupuKanus u
KpaTkas
XapaKTepUCTUKA
CTOMATOJIOTUYECKHUX
[IEMEHTOB;
OCHOBHEBIE
MIPEJICTABICHHUS O
CTOMATOJIOTUYECKHUX
oJIuMepax

3aIuTa JOKJIasa,
pedepara

ITonn-,
reTepoyHKIIMOHAT
bHE COCTUHEHHS.
buonornueckun
aKTUBHBIE
BBICOKOMOJIEKYJISIPH
bI€ BEIECTBA
(cTpoenue,
CBOICTBA, y4acTHE B
(yHKIIMOHUPOBAHHUE
YKUBBIX CHCTEM)

peleHue 3aaay;
3almTa
J1a00paTOPHBIX
padoT; KOJUTOKBUYM;
MHCBMEHHO

buonornyecku
aKTHBHbIC
HU3KOMOJIEKYJISIPHBI
€ BEIlleCTBa
(cTpoenue,
CBOMCTBA, y4acTue B
(byHKLIMOHUPOBAHHE
JKHBBIX CUCTEM).

pelIeHue 3a1ad;
3aImTa JOKJIasa,
pedepara

Tema 1. DiieMeHTBI XUMHYECKOH TEPMOAUHAMUKY U XUMHYECKOH KHHeTHKH. OCHOBHbIE THIIbI
XMMHYECKHX PABHOBECHI M IPoeccoB B (PYHKIIMOHMPOBaHUM kUBbIX cuctem (OIIK-7)
Jlexknus.

Jlexnus-Buzyanu3aiys. OCHOBHbIE MOHATHS TEPMOAMHAMUKU. BHyTpeHHss sHeprus. Pabora u Temnora —
nBe (hopMel epeaaun F3HePruu. THITBI TEPMOTUHAMUYECKUX CHCTEM H MTPOLIECCOB.

[lepBoe Hauano TepMoAMHAMUKU. OHTanmbnus. CTaHAapTHas OSHTAJbBIMA 00pa30BaHUs, CTaHAAPTHAsS
SHTaNbNUA cropanus. 3akoH Iecca. Tepmoxumumueckue mnponeccel. IIpuMmeHeHHe mepBOro Hauana
TEPMOJMHAMUKHU K OHOCHCTEMaM.



Bropoe Hauano TepmoauHamMuku. O6patumMble 1 HEOOpAaTUMbIE B TEPMOIMHAMUYECKOM CMBICIIE TPOILIECCHI.
Outpornusa. OHeprus [ub6ca. IlporHo3upoBaHue HampaBICHUS CAMOIPOM3BOIBHO IPOTEKAIOIIUX
IIPOLIECCOB B M30JIMPOBAHHOM M 3aKpBITOM cucremax. TepmoauHaMHuecKue yCiaoBUS paBHOBecHs. Poib
SHTANBIMMHOTO U SHTponuiiHOro (akropos. CrangapTHas sHeprus ['nO6ca oOpa3zoBaHus, CTaHIApTHAS
sHeprus [ mb6ca GMOITOrUYECKOT0 OKUCIICHHS BELIECTB.

IIpenMeT 1 OCHOBHBIE MOHITHUS XMMHUYECKOM KMHETUKHA. XMUMHUYECKass KUHETUKA KaK OCHOBA JUIsl U3yYEHUs
CKOPOCTEH U MEXaHU3MOB OMOXMMHUYECKUX IMporeccoB. CKOPOCTh pEakiuy, CPEAHAS CKOPOCTh PEaKkIiH B
MHTEpBaJie, MUCTUHHAs CKOpocTh. Kiaccudukanmum peakuuii, NPUMEHSIONIMECS B KUHETHUKE: PEaKIUU
TOMOTE€HHbBIE, T'€TEPOTEHHbIE M MHUKPOTETEPOIe€HHbIE; PEAaKIMHM IPOCThIE U CIOXKHBIE MOJIEKYISIpPHOCTh
aJIeMEHTapHoro akra peakuuu. Ilopsnok peakuuu. Ilepuon nomynpespaiieHus.

3aBUCUMOCTb CKOPOCTH pEAKLUU OT KOHLEHTpauuu. Kunernueckue ypaBHEHUS peakuii IEPBOrO, BTOPOTO
1 HYJIEBOT'O MOPSIIKOB.

3aBHCUMOCTb CKOPOCTH PEaKLMU OT TeMIleparypbl. TeMrepaTypHbli KO3((GUIMEHT CKOPOCTU pEakiuu U
ero OCOOCHHOCTH [UIsi OHMOXMMHMYECKHX IMporeccoB. [loHATHE O TEOpUHM AaKTUBHBIX COYIApEHUH.
DHepreTuyeckuii mpouiIb peakiuy; SHEPTusl aKTUBALMH; YpaBHEHUE AppeHHyca.

Karanus. TomoreHHBI KaTanw3, TETEPOTCHHBIM Karalu3. ODHEPreTUYECKH NpOo(HiIb KaTaJIUTHUYECKON
peaku. OCOOEHHOCTH KaTaJIUTUYECKON aKTUBHOCTH (DEPMEHTOB.

Xumnueckoe paBHoBecue. OOpaTuMble U HEOOpAaTUMBbIE 110 HAIIPABICHUIO peakiH. TepMoIuHaAMHUYECKUE
YCIIOBUSI PAaBHOBECUS B M30JIMPOBAHHBIX M 3aKPBITBIX CUCTeMax. KOHCTaHTa XMMHUYECKOrO PaBHOBECHS.
OOw1ast KOHCTaHTa MOCIEI0BATENBbHO U MapajuIeNbHO MPOTEKAOIIUX MPOLECCOB. YPaBHEHUS U30TEPMBI U
n300apel xumudeckor peakuuu. [Ipunnun Jle-Illartenwse. IIporHo3upoBaHHEe CMEMICHUS XUMHUYECKOTO
paBHOBECHS.

IIpakTnyeckoe 3ansATHE.
IIpakTH4yeckoe 3aHATHE.
1. TexHuka 6e30nacHOCTH
2. Pa3o0parp TeopeTHUeCKUil MaTepuat:

2.1. Ucxonst 3 00beIMHEHHOTO BBIPAXKECHHUSI IS TIEPBOTO U BTOPOTO 3aKOHOB TEPMOJIMHAMHUKH, OTIPEICTUTE
YCJIOBHS, TIPU KOTOPBIX HAIIPABJICHHE MpoIlecca OyieT OnpenesaThCsa N3MEHEHUEM dHTPOIMUIMHOTO (haKkTopa.

2.2. Tloyemy HEKOTOpBIC BEIIECTBA, 3HAYCHHS H3MEHEHUs 2HEpruu [ubOca KOTOPHIX IMOJIOKHUTEIbHEI,
BCE-TaKM CYILIECTBYIOT?

2.3. Ha KOHKpETHOM MpUMEpe MEINKO-OMOJOTUYECKOTO MPOQUIIs TOKAXKHUTE BO3MOXHOCTH Pa3HOTO
OTIpe/ieNICHUs TPaHUI] TEPMOANHAMUYECKONU CUCTEMBI.

2.4 TlpenMeT 1 OCHOBHBIE MOHIATHS XUMUUECKON KUHETHUKH.

2.5. B uém 3akimodarorcsi 0coOEHHOCTH (PEpMEHTATUBHOTO KaTayinza?

2.6. XMHUY€ECKOE paBHOBECHE.

2.7. Koncranra paBHOBECHS.

2.8. Ilpunmun Jle-llarense.

3. Pewienue 3anay:

3.1. Berunciure AG°p-tiun ruaparanuu 3 — makrormooynuna npu 18C; AH®p-ium = — 6,75k ]x/Moib;
ASOp-tim = — 9,74 Ix/monbxK.

3.2. Bo cKkoJbKO pa3 HaJ0 YBEJIWYUTH KOHIICHTpamuio BemecTBa B B cucreme 2A2(T) + B2(r) = 2A2B(T),
9YTOOBI IPU YMEHBILIEHUHN KOHIIEHTPALMHU BellecTBa A B 4 paza CKOPOCTb peakliy HE U3MEHUIIAach?

3.3. DHeprus akTUBAIMU PEAKIIMU KUCIOTHOTO TUAponu3a caxapo3bl paBHa 102 xJlx/mons nipu 37 °C, a B
MPUCYTCTBUU (DepMEHTa SHEpPrusl akTUBAIMU cHWkaeTcsa 1o 35 kJlx/mons. Bo ckombko pa3 ObicTpee
MPOTEKAET peaKlysi TUAPOIU3a CaXapo3bl B MIPUCYTCTBUU pepMeHTa?

3.4. Kak U3MEHUTCSI CKOPOCTh pEaKLMM MpHU MOBbIIeHMU Temneparypsl Ha 40 oC, ecnu TemnepaTypHbII
K03((UIMEHT peakuu paBeH 2,57

3.5. IIpu neyeHnH OHKOJIOTHUECKUX 3a00JIeBaHMIA B OIYXOJIb BBOJAT MpEMapar, CoACP KaIMi pauoHyKIN]
upuauii-192. Paccunraiite, Kakas 4acTb BBEACHHOI'O PaJIMOHYKJINA OCTAHETCS B OIYXOJIH uepe3 45 CyToK,
€CJIM €r0 NEPUOJ] NOTYNPEBPAILIEHUS COCTABISAET 8 CYTOK.



3.6. B 3amkHyTOM cocyne npotekaer peakuus AB (r) = A (r) + B (1) . Koncranta paBHOBecHs peakuuu
paBHa 0,04, a paBHOBecHas KoHLeHTpanus BemecTBa B coctaBmser 0,02 monb/n. Haiitn HauanbHyO
KOHLIeHTpaluio BemecTsa AB. Ckonbko nporneHToB BemecTBa AB paznoxuiocs?

3.7. Peakuusi cMHTE3a aMMHaKa - 3K30TEPMUYECKas W COMPOBOXKIAECTCS YMEHBIICHHEM YHCIa MOJIEH
ra3zoo0pa3HbIx BenecTB. OOBbsSCHUTE PUUHUHY MPOBEICHUS CHHTE3a aMMHUaKa MpU BBICOKOM TeMIeparype.
3.8. KoncranTa paBHoBecus peakiuu A(r) + B(r) = C(r) + D (1) paBHa 1. CKoibKO MPOIIEHTOB BEMIecTBa A
MOABEPIHETCA MPEBPAIICHUIO, €CIIU CMEIIATh 3 MOJIsS BellecTBa A U 5 Mosel Bemecta B?

3.9. 3MeHuTCS 1M COCTOSTHUE PaBHOBECHUS NPHU BBEICHHHM B PEAKIMOHHYIO cMech Karanu3aropa? Kakoit
BBIBO/I CJIEAYET ClIeaTh O BIUSHUU KaTajlnu3aTopa Ha KOHCTAHTy paBHOBECHUS?

3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
3apanus AJs1 cCAaMOCTOATEIbHOM PadoThlI.
Pemmute 3amaun u3 paboueid TeTpaau:
1. Cxopocts peakiuu A+2B=AB2 npu xonuentpamuun A 0,2 mons/n u B 0,4 monw/n paBra 0,08
MoIb/(J1-MuH). OnpenenuTe KOHCTAHTY CKOPOCTH B3aUMONECHCTBUS A U B 1 ykaxuTte e€ pa3sMepHOCTb.
2. Tlepuon momypacnaja MHCEKTHUIIMAA COCTaBiseT 6 mecsieB. Hexkoropoe KOIMYECTBO €ro momaio B
BONOEM, TIe ycraHnoBuiachk koHueHTpamus 0,000001 mons/n. 3a kakoe Bpemsi KOHIICHTPAIUsI HHCEKTUIIUIA
noHuzutcs 10 yposus 0,00000025 mons/n?
3. Ilepokcun Bomopoaa pasiaraercs B BOJHBIX pacTBOpax Ha KUCJIOPOA M BOMY. Peakiuio yCKOpsIIOT Kak
HeopraHuueckuit karanuzarop (moH kenesa (II1)), Tak u 6Gmoopranmueckuii (hepMeHT KaTanasa). IHEPTHs
aKTUBAIIMM PEAKIUU B OTCYTCTBHE Kartanm3atopa 75,4 x/[x/monb. Mon xeneza (III) cHmwkaer e€ mo 42
kJ[x/mMonb, a gepmeHT Karanmaza - g0 2 kJ[k/Monb. PaccumTaiiTe COOTHOIIEHHWE CKOPOCTEH pEakIuu B
OTCYTCTBHE KaTaju3aropa, B cliydasx NMpucyTcTBus woHa skene3a (II) m karamasel. Kakoit BBIBOA MOXXHO
caenarb 00 akTuBHOCTH (epmenTa? Peakius nporekaet pu Temmneparype 27°C.
4. Onpenenute HampasieHue nporekanus peakuun H2(t) + 12(r) <> 2 HI(r) npu 298 K, ecnu [H2] = [12] =
0,01 momnw/n; [HI] = 1momns/m; Kp = 2.
5. Paccuuraiite KOHCTaHTY PaBHOBECHS PEAKLMM OKUCIICHUS TAHOJIA KUCIOPOIOM B YKCYCHBIM albACTH[
(opranuueckue coequHeHus xuakue) mpu 310 K.
6. Kak moBnusieT MoBBIIIEHUE TABJICHHS U TEMIIEPATYPhl HA PABHOBECHE CIICIYIOIINUX 00PaTUMBIX PEaKIIHIA:
a) CO (r) + 2H2(r) <> CH30OH(r); H <0
0) N2(r) + O2(1) <> 2NO(1); H>0

Tema 2. KosuturarusHblie cBoiicTBa pacTBopoB. CBoiicTBa Oy(epHbIX pacTBopoB. [loBepxHOCTHBIE
SIBJIeHUS M (PU3MKO-XUMHUYEeCKHUEe CBOICTBA JUCIEPCHBIX CUCTeM B ()yHKIMOHHUPOBAHNHU KUBBIX
cucrem. (OIIK-7)

Jlekumus.
Jlexums-sBuszyanu3anus 1. Pomb Bompl W pacTBOpPOB B KU3HemeATeNbHOCTH. CIOCOOBI BBIPAKECHUS
KOHIIEHTPAI[H PaCTBOPOB.
KonnmuraruBHbie CBOMCTBA pa30aBIeHHBIX PaCTBOPOB HE JIEKTPOJIUTOB. 3aKOH Payist u cleIcTBUS U3 HETO:
MOHIKEHUE TEeMIIepaTypbl 3aMep3aHus pPacTBOpa, MOBBIIIEHHE TEMIEpaTyphbl KUIIEHHUS pacTBOpa, OCMOC.
OcMmoTnueckoe napienue: 3akoH Bant-Todda.
I'maponus coneil. DneKTpOnpoBOJHOCTh PACTBOPOB 3JIEKTPOJIINTOB U TKaHEW opraHuima. KosauraTtuBHbIe
CBOICTBAa pPACTBOPOB OJJIEKTPOIUTOB U HEIIEKTPOJIUTOB. JIEMEHTbl TEOPUM PACTBOPOB CHIIbHBIX
aneKTponuToB Jlebasi- XIOKKes.
OCMOTSNBHOCTD M OCMOJISIPHOCTh OMOJIOTMYECKHX JKUIKOCTEN M Mepy3MOHHBIX pacTBOpoB. Ponb ocMoca
B OMOJIOTMYECKUX CUCTEMaX.
[Iporonmutnueckue peakuu. MoHuzamusi ciaabbIX KHCIOT W OCHOBaHWMW. KOHCTaHTa KHUCIOTHOCTH |
OCHOBHOCTH. CBsA3b MEXIy KOHCTAHTOM KHCJIOTHOCTM U KOHCTAHTOM OCHOBHOCTHM B CONPSIKEHHOH
npoToiauThyeckoil mape. KoHKypeHIMsI 3a MPOTOH: M30JIMPOBAHHOE M COBMEILEHHOE IMPOTOIUTHYECKHE
paBHOBecHsi. O01Iast KOHCTAHTa COBMEIIEHHOTO MPOTOIUTHIECKOTO paBHOBecHs. [ uaponu3 coneit. CteneHpb
Y KOHCTaHTa ruaponusa. AMponutel. M303mekrpudeckas Touka.



Bydepnoe neiictBue - OCHOBHOW MEXaHHM3M HPOTOJUTHYECKOTO TIOMEOCTa3a OpraHu3ma. MexaHu3Mm
neiictBusi  Oydepupix cucteM. 3oHa OydepHoro geiictBuss u OydepHas emxoctb. Pacuer pH
IIPOTOJIUTHYECKUX CUCTEM.
Bydepnbie cuctembl kpoBu: THApokapOoHaTHas1, GocdarHas, reMorIoOnHOBas1, MpoTerHoBas. [loHsTHe o
KHCIIOTHO-OCHOBHOM COCTOSIHMM opraHu3Mma. [IpumeHeHHe peakuuu HeWTpanuzanuu B (papmMakoTepanuu:
JIEKapCTBEHHBIE CPEICTBA C KUCIOTHBIMU U OCHOBHBIMHU CBOWCTBaMHU (THIpOKapOOHAT HATpHsl, OKCUI U
MEePOKCU]] MarHusi, TPUCAMUH U JIp.).
['eTeporenHble peakiuy B pacTBOPAX JEKTPOIUTOB.
Jlexnms-Buzyanu3zamnust 2. AJCOpOIMOHHBIE PaBHOBECHS W MPOIECCHl HAa MOABIKHBIX I'PaHUIAX paszerna
¢a3. IloBepxHocTHas sHeprus [mOOca M MOBEpPXHOCTHOE HaTsDKeHHE. AncopOuus. YpaBHenue [mb0Oca.
IIoBEpXHOCTHO-aKTUBHBIE U  TIOBEPXHOCTHO-HEAaKTHUBHBIE BelllecTBa. lI3MeHeHHMe MOBEpXHOCTHOM
aKTUBHOCTH B TOMOJIOrMYecKuX psjax (mpasuio Tpayoe). M3orepma ancopOrun. OpueHTaus MOJIEKyN B
MOBEPXHOCTHOM CJIO€ U CTPYKTypa 6nomMeMOpaH.
AnCOpOIIMOHHBIE PABHOBECHs] HAa HEMOABIDKHBIX TpaHuIax pasnena (as. dusmdueckas anacopOuus H
xeMocopOrus. AcopOIyst ra30B Ha TBEPABIX Tenax. AncopOuus U3 pacTBOpoB. YpaBHeHue JleHrmropa.
3aBHCUMOCTb BEJIMYMHBI aCOPOLMU OT Pa3Nu4HbIX (akTopoB. IIpaBuino BBIpaBHUBAHHS MOJISPHOCTEH.
W3buparenbHas ancopOuus. 3HaueHWe  aJCOpPOIMOHHBIX MPOLECCOB AN JKU3HEICSTEIbHOCTH.
OU3NKO-XMMUYECKUE OCHOBBI aJICOPOLIMOHHOM Tepanmuy, TreMOoCOpOLWHU, TNPUMEHEHUs B MEIHIIMHE
HMOHMTOB.
Knaccudukanus nucnepcHbix cucreM. Knaccudukaius TUCHEPCHBIX CUCTEM IO CTENEHH JUCIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (Da3; MO CUiie MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS MEXTy IUCTIEpCHOM (azoit
U TUCTIEpCUOHHOM cpenoi. [Ipupona KommonIHOTo COCTOSHMUS.
ITonyyenue u CBOMCTBA  JMCIIEPCHBIX CHUCTEM. MoueKylapHO-KUHETUYECKUE CBOMCTBA
KOJJIOMTHO-AUCHIEPCHBIX cUCTeM. ONTHYECKHE CBOMCTBA. DJIEKTPOKMHETHYECKHE cBoWcTBa. CTpoeHue
JBOMHOIO 3JIEKTPUUYECKOTO CJI0S. DNEKTPOKMHETUYECKUN MOTEHIUAI U €ro 3aBUCUMOCTb OT Pas3JIMYHBIX
(baxTopoB.
YeroitunBocTh aucnepcHelx cucteM. Koarymsmus. [lopor koarynsiuum M €ro ONpEAeNIeHUE, MPaBUIIO
[yneue-Tapay, senenue npuBbikanus. B3anMuas xoarymsius. KomutonaHast 3a1ura U menTH3aIms.
Komnounnsie [TAB; O6uonornueckn BaxkHble koutouaHbie [TAB (Mbplia, neTepreHTsl, KEeTIHbIE KHCIOTHI).
JIumocomsl.
IIpakTH4eckoe 3aHATHE.

IIpakTnueckoe 3ansiTue 1.
1. Pa3o0parp TeopeTHUeCKUi MaTeprat:
1.1. OxapakrepusyiiTe OCOOEHHOCTH TE€TEPOTEHHBIX PABHOBECHH B pacTBOpax AIIEKTpoiHTOB. KakoBo
3HaueHue 00pa3oBaHMs TBEPOH (a3bl B OpraHu3Me deaoBeKa?
1.2. Kakue pacTBOpsI Ha3bIBatOT OypepHBIMU?
1.3. Kakue npuponusie Oydepubie cucrembl Bam m3BecTHb? ONUIIUTE MEXaHWU3M JCUCTBHUS aMMHUAYHOM
OydepHoii cmecH.
2. Pemenue cuTyallmoHHbIX: 3a/1a4
2.1. Onpenenuts pH Oydeproro pactBopa, conepsxariero 0,1 mons/m HCOOH u 0,11 monas/mn HCOONa?
2.2 K 0,2 M pactBopy ruznpokcuaa kamusi oobémom 10 mu mpubasunu 0,1 M pacTBOp MypaBbUHOM
KHUCIOTH 00béMOM 20 Mi1. OGnagaeT M Moay4YeHHbIH pacTBop OydepHbiM neiictBueM? OTBET MOATBEPANUTE
pacueToMm.
2.3. Paccumraiite ocmormueckoe pnasieHue npu 310 K 10%-HOoro BoaHOro pacTtBopa MaHHHTA C
WI0THOCTHIO 1,04r/MI1, TpUMEHSIOIIErocs sl IOHUKEHNS BHYTpPUUYEPENHOro napieHus. Kakum sBisercs
3TOT PacTBOp (TUIO-, TUIIEP- WIM U30TOHUYECKUM), [0 OTHOIICHHIO K pacTBOpaM, UMEIOIIUM CIIEAYIOIINe
3HaYeHUs1 ocMoTHYecKkoro nasieHus: a) 780 klla (kpoBw, BepxHsis rpanuna); 6) 1742 xlla.
IIpakTnyeckoe 3ansiTue 2.
1. Pa3o0parh TeopeTHueCKUid MaTepuat:

1 1.1 Ot xakux GakTOpoOB 3aBUCUT BEIUYHHA aICOPOIIHH?

2 1.2 KaxoBbl pU3NKO-XMMHYECKHE OCHOBBI aJICOPOIIMOHHON Tepanuu’?

3 1.3 OObscHUTE, MOYEeMY OCMOTHYECKOE JIaBJICHHUE KOJIJIOMIHBIX PACTBOPOB MEHSIETCS BO BpeMEHU?
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4 1.4 Kaxkue 31eKTpOKMHETHYECKUE SBICHUS HAOIIONAIOTCS MPH MEXaHUYECKOM TIepEMEILICHHUH: a)
YacTHUI] TUCTIEPCHOM (pa3bl OTHOCUTEIIBHO JUCTIEPCUOHHOM cpelibl; 0) AMCIIEPCUOHHOM Cpesbl
OTHOCHUTEIIHO YaCTHI] TUCTIEPCHON (a3bl?

5 1.5 IlpuBenurte mpuMepsl MPAKTHUECKOTO UCIIONB30BaHUS dEKTpodopesa, MOTeHIIMAala TEUSHHS U
MOTEHIIMAIA CEIUMEHTAIIH.

2. PenieHue CUTyallMOHHBIX 3a7a4:

2.1 Paccumraiite BenuuuHy aacopOlUMU OEH30MHOW KHUCIOTHl AKTHBHUPOBAHHBIM YIJIEM, €CIH €€
KOHIIEHTpaIus B pactBope paBaa 0,006 monw/1, a n= 0,4, a 1IgK = 0,53.

2.2 Jlns anmcop6bmum 20 ma denoma ¢ xonuneHtpanueir 0,042 monb/nm B3 4 T Tanbka. Paccuwraiite
BEJIMYMHY aJICOPOLINH, ecIi KOHLeHTpalus Gpenona u3menmnack 10 0,015 momns/m.

2.3 PaccuunraiiTe mOBEpXHOCTHYIO aKTUBHOCTH ITPOIMMMOHOBOM KHUCIIOTHI, €CIIU €€ KOHUEHTpaIUsl U3MEHSETCA
¢ 0,25 monw/n 10 0,0625 Moib/71, a MOBEPXHOCTHOE HaTshkeHue ¢ 64,5 no 67,7 MH/m.

2.4. HanumuTe cxemy CTPOSHHMS MMLEIUIBI 301, eciau oH oOpa3oBaH 30 M1 pacTBOpa CHIIMKATa Kalus C
koHueHrpanuei 0,1 Mons/m u 20 M1 pacTBOpa CONSIHOM KUCIOTHI C KOHLIEHTparuen 0,2 Mob/i.

2.5. Tlopor koarymsuuu 3055 cepedpa noHamu amomunus pase 0,186 mmons/n. Kakoit o0bem 28%-Horo
pacTBopa cynbhara amoMuHus (TWIOTHOCTH 1,33 1/Mit) TpeOyeTcs sl Koarylsiuu 301 00bemMoM 2 1?

3. KomnoxkBuym

4. TectupoBaHUE /KOHTPOIBHBINA CpeE3

OmnpbiT 3. TuTpoBanune

TurpoBanme - 3T0 c1Oc00 onpeeTeHNs] KOHUEHTPALMH KUCJIOTHI HJIM OCHOBAHUS B PacTBOpe, IyTeM
U3MepeHusi 00beMa TUTPAHTA (OCHOBAHUSA WM KHCJIOTHI € 32JaHHOM KOHIlEHTPauueil) Heo0X01uMOro
JUISl TIOJTHOM HelTpaJIm3auuu MMEI0LIerocs peareHra.

TuTpoBaHue MPOU3BOIAT C TOMOIIBIO OIOPETKH, 3aIIOTHEHHON TUTPAHTOM JI0 HYJEBOWH OTMETKH. THUTPOBaThH
HAuWHasl OT JIPYTHMX OTMETOK HE PEKOMEHAYETCs, TaK KaK IIKayia OIOPETKH MOXKET OBITh HEPABHOMEPHOM.
3amonHeHne OIOPETOK PabouyuM PacTBOPOM MPOM3BOIAT Yepe3 BOPOHKY WM C MOMOIIBIO CHEIHATBLHBIX
MPUCTIOCOOICHMIA, eclu OropeTka IMoilyaBToMarndeckas. KOHEYHYI0 TOYKYy THUTPOBAHHS OIPEISISIIOT
WHAUKATOPOM WU (U3UKO-XUMUYECKUMHU MeTofaMu (TI0 AJIEKTPOMPOBOJHOCTH, CBETOIMPOITYCKAHUIO,
MOTEHIIMATY WHIANKATOPHOTO 3JeKTpona U T. A.). [lo KoiaudecTBy MOIIEANIEr0 Ha TUTPOBAHUE pabOdero
pacTBOpa pacCUUTHIBAIOT PE3yJIbTaThl AaHAJIN3A.

[Ipu TUTpOBaHMM ClEAyeT MPUACPKUBATHCA CAEAYIOIIUX TPaBUII:

1) CHauana Hy>XHO 3alIOJTHUTh OIOPETKY BBIIIE€ HYJIEBOTO JEJICHHS, a 3aT€M MEJIEHHO CITyCKaTh XHAKOCTh
710 HYJIEBOTO AeNIeHUs, YTOOBI YIAIUTh U3 PE3UHOBON TPYOKH WM U3 KpaHa BO3IYyX.

2) HamonusTh 010peTKy KMJIKOCTBIO CIIEAYET Yepe3 BOPOHKY M TaK, YTOOBI KUAKOCTh CTEKajia MO0 CTeHAM
OIOpETKHU.

3) bropeTka g0KHA HAXOAUTHCSI B CTPOTO BEPTHKAIBHOM TOJIOKEHUH.

4) Ilpu oTcuere AeNeHU 11a3 TOJKEH HaXOAUTHCS Ha OJHOM JIMHUU C MEHHUCKOM.

5) BeutnBaHme )XHAKOCTH CIEAYET MMPOBOJIUTH C OMHOW M TOH e CKOpOCThIo. [locie Toro kak 3akphIT KpaH,
HEOOXOMMO TMOJOXKAAaTh OJHY-IBE MHUHYTHI, YTOOBl JKUAKOCTH B OIOpPETKE MpHUHSIA HOPMaJbHOE
MTOJIOXKEHHE, MTOCIIE YEr0 MOXKHO IMPOU3BOAUTH OTCUET JIEJICHUN.

6) TutrpoBaHWe HE PEKOMEHAYETCS BECTH C MaJbIMH KOJMYECTBAMHM, TaK KAaK BKpAaBIIAsCS OIIMOKA
3HAYUTEIBHO BO3PACTET MPU MOJCUETAX.

7) Tlocnme TUTpOBaHHS KHUAKOCTh W3 OIOPETKH BBUIMBAIOT, OIOPETKY MPOMBIBAIOT M CIIOJACKHUBAIOT
JUCTUJIMPOBAHHOW BOJOM.

JlabopaTtopnasi paGora Ne2 «IIpuroroBieHue pacTeopa 3aJaHHONH KOHIEHTPALUID)

PeaktuBbl u odopynoanue: 1M pacreop CH3ICOOH; 0,1M pacrBop NaOH; aucTu/uiupoBaHHas
BOJa; pacTBop (peHoJPTAaIenHA; OIOpeTKA; BOPOHKA; NMUIETKA HA 5 mul; muneTka Ha 10 mur; rpyma;
MepHas koJ10a Ha 50 mur; 2 ctakaHa; 3 KOJIOBI AJ11 TATPOBAHMS ; LMJIMH/P.

Omnpit 1. IIpuroroBieHne pacTBopa YKCYCHOM KHCJIOTHI 32JaHHOH KOHIIEHTPAIUH.

Paccuntanu o6pem 1M pacTBOpa yKCYCHOW KHCIIOTBI, HEOOXOMUMBIN 11 puroToBieHust S0 M1 pacTBopa
3aJaHHON KOHIEHTPALINH.

B3snu numnetkoit 00bEMOM 5 M1 paccuuTaHHBIM 00beM 1M pacTBOpa KHCIIOTHI, TIEPEHECTH €r0 B MEPHYIO
KOJIOy U TOBENM 00bEeM IO METKU JUCTUIUTMPOBAHHOM BOJOW. PacTBOp mepemMeriaiy U BBUTWIN B CTAKaH.
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[MuneTkolt w3 crakaHa oToOpanu 10 MJI MPUTOTOBICHHOTO PAcTBOpa M TEPEHECIH ero B Konly s
tuTpoBanusa. JloOaBunmm 2-3 karum ¢eHondranenHa. Takum o0pa3oM 3amoMHMIM TPH KOJOBI IS
TUTPOBAHUSL.

bropertky 3anonammm 0,1 M pacTBOpoM THAPOKCHAA HATPHUS.

3aroTHeHHOCTh OIOPETKU U MUIETKH OMPEEIISLTU TI0 HUKHEMY MEHHCKY.

B3siiu konby ¢ mpUroTOBIEHHBIM PACTBOPOM KHCIIOTHI M MHJIMKATOpa U MO KarulsM JT0OaBIsUIM LIENIOub U3
OIOpETKH, 110 MOSBICHUS PO30BOM OKPACcKU pacTBOpA.

OTTUTpPOBaAIM PACTBOPHI KUCIOTHI (PAcTBOP CUUTACTCS OTTUTPOBAHHBIM, €CIIU MpH J00aBieHuu 1 Karm
IeJI0YM OKpacka pacTBOpa HE UCUE3aeT B TeUeHUE | MUHYTHI).

JlaHHbBIE TUTPOBAHMSI 3aHECIIN B TAOIHUILY

JlaGopatopnasi pabora Ne 3 «CBoiicTBa Oy()epHBIX paCTBOPOB».

PeaktuBbl u odopynoBanue: 0,1 M u 0,01 M consinas kucsora; 0,1 M pacTBopbl YKCYCHON KHUCJIOTHI,
THAPOKCH/AA HATpPHs, aleTara HaTpus; pacTBop xJopuaa Harpusa 0,9 %; pacTBop JakMouaa B
JTaHoJIe; HA0Op NPOOHPOK B IITATHBE; MUNETKH eMKOCTHI0 1 MJI; KaneJJbHUIBI C PACTBOPAMM.

Omnbrt 1. IIpuroroBienne 0y(epHbIX pACTBOPOB ¢ Pa3IH4YHbIM 3Ha4YeHneM pH.

1.1. Paccuntanu oObeMbl HCXOMHBIX PACTBOPOB ISl MIPUTOTOBIEHUs OydepHbIX cMeceit oobemom 10 mut ¢
cootHomenrem kKoHneHtpanuii CH3COONa u CH3COOH: B mpobupke Ne 1 - 1:9, B mpobupke Ne 2 - 1:1, B
npobupke Ne 3 - 9:1.

1.2. OObeMBI pacTBOPOB YKCYCHOW KHCJOTBI M aleTara HaTpusi OTMEPUIM B MPOOUPKU C IMOMOIIBIO
MUTIETKHU; COAEPKUMOE MPOOUPOK TIIATEITHHO TIEPEMEIIAIH.

1.3. IlpurotoBunu cepuro OyPpepHBIX PACTBOPOB C TEM K€ COOTHOIIEHUEM KOHIIEHTPAIMA COM U KUCIIOTHI,
HO C MEHbIIEH CyMMapHOW KOHIEHTpalueld KOMIOHEHTOB. J[is 3Toro mumerkoid oroOpanu mo 1 mi
MIPUTOTOBIIEHHBIX pPaHEE PACTBOPOB U K KAXKIOMY J00AaBWIM 8 MIJI AUCTUIUTMPOBAHHOUN BOabI. ComepKuMoe
nepememanu (B mpobupkax Ne 1 m 4, No 2 u 5, No 3 u 6 HaxXomsaTCsi pPacTBOPHI C OJUHAKOBHIM
COOTHOIIICHHEM KOHIIEHTPALUKA COJM M KHUCJIOTBHI, HO pPAacTBOpBl B mpobupkax Ne 4 - 6 sBISIOTCS
pa30aBICHHBIMU IO CPABHEHUIO C TAKOBBIMH B IIpodupkax Ne 1 - 3.)

1.4. Bo Bce mpoOupku 100aBWIM TIO 2 KalJId pacTBOpA JIAKMOMJIA, COACPKUMOE MPOOUPOK MepeMeIaiu.
Ha 6enom ¢hoHe cpaBHUIM OKPACKy pacTBOPOB.

1.5. Pe3ynbraTsl HAOMIONEHUN U PACUETOB BHECIH B TAOJIHILY:

OmnbIT 2. U3yueHne BJIAUAHUS HEOOJBIINX KOJTUYECTB CHIbHBIX KHCJIOT U OCHOBAHMII HA MOKAa3aTelb
pH 0ydepHoro pacTBopa.

2.1. B mpob6upkax Ne 1, 2 mpurorounu o 10 mi O6ydepHOro pactBopa ¢ COOTHOIICHHEM KOHIICHTPAIIHIA
arieTara HaTpusi U YKCYCHOUM KUCJIOTHI 2:3, MpeIBapUTEIILHO PACCUUTAHHBIE 00bEMBI PACTBOPOB OTMEPHIIH C
MOMOILBIO MMUMETOK.

2.2. B po6upku Ne 3 u 4 orobpanu numnerkoit mo 10 ma ¢pusuonmornueckoro pacteopa (0,9 % pactBopa
XJIOpHUIa HATPpus).

2.3. Ko BceM pacTBOpaMm [00aBMIM TIO 5 Kameiab pacTBOpa JaKMOWIA W COISPKHUMOE TMPOOHPOK
MepeMeIaiy.

2.4. B nmpobupku Nel u 3 mo6aBwnm mo 5 kanenb 0,1 M pactBopa ruapokcuaa Hatpusi, B Ne 2 u 4 - o 5
kanenb 0,1 M consiHol kucioTel. Bce pacTBOpBI mepemeniany.

Pesynbrarel HaOMONEHNIA BHECTH B TAOIHUITY

JlabopaTopHas padora Ned «Onpenesnenne nopora koaryasinuu 3051 Fe(OH)3».

PeakTnBbl M 000pynOBaHMe: TMCTH/LIMPOBaHHast BoAa; 2 %-Hblil pacTtBop FeCl3; 0,01 H pacTtBop
K2S04, KCl, K3[Fe(CN)6], BaCl2, AICI3; crakan Ha 200 mui; 10 mpoHyMepOBaHHBIX NMPOOMPOK;
MepPHBbIA HUJIMHAP HA 10 MJI; JIEKTPOIJINTKA.

OmnbiT 1. OnpenesneHne NOpora KoaryJsiiiu cyJib(aToM KaJius.

100 M1 IUCTHUIUTMPOBAHHOM BOJBI HArpesid 10 KUINEHUs. B Kumsamnryro Bogy 1o Kamisim gobasunu 10 mut 2
%-noro pactBopa FeC13. ITomy4danu KoIIOUIHBINA pACTBOP HHTEHCUBHOIO KPACHO-KOPUYHEBOTO IIBETA.
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[Tonyuennsiii ruaposzons Fe(OH)3 pasmunm mo 10 M B msATh HNPOHYMEpPOBAaHHBIX TpoOupok. B 1-1o
npobupky npwinin npu nomomu nunetrku 1,0 mu 0,011 pactBopa K2SO4 - snekrponura - koarynsara. B
KXyl MOCIeNyIoIyo npoOupky npunuBaiud Ha 0,5 mur anekrponurta OoJblle, YeM B MPEAbIAYILYIO,
pUYeM Iociie A00aBICHHUS PacTBOpa COJHM MPOOHMPKY BCTPSIXUBAIM JI0 PABHOMEPHOTO MEpPEeMELINBAHUS
cmecH. [IpuOaBisist >MEKTPOIUT, HAONIOAATH, OT KAaKOro KOJMUYECTBA KOAryisHTa MOSBUTCS yCTOMYMBOE
MIOMYTHEHHE U Yepe3 HEKOTOPOEe BpeMs - Koarynauus. MUHUMaIbHBIM 00beM 3JIeKTpoIuTa OyaeT OpOrom
koaryisinuy CIK AJ1s JaHHOTO 30715 B YCIIOBUSX ONbITa. PaccunTany mopor KoaryssiuH.

OmnbiT 2. OnpeaesieHue JIEKTPOJIUTA ¢ HAaN00JIbIIEH KOATYTHPYIOLIEll CIOCOOHOCTBIO.
B 5 mpo6upox wamwm mo 10 M 301 Fe(OH)3 u B kaxayto q100aBwiv 1Mo 3MJI paCTBOPOB JIEKTPOIUTOB
(KC1, K2504, K3[Fe(CN)6], BaCl2, AICI3). Yepe3 20 — 30 MuHyT mociie 00aBICHUS 3JICKTPOJIUTOB
COZIEPKUMOE MPOOUPOK pacCMATPUBAIOT M OTMEUAIOT T€ MPOOUPKHU, TAe MPOU3OLLIA SBHAS KOATYISALUS.
Pesynprarel HaOmoneHuit 3anucanu B Tabnuiy. Hanuuue minm oTCyTCTBHE KOAryasUU OTMETHIIM 3HAKOM
«t» WA «-»

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3apanus AJ1s1 CAMOCTOSATEIbHOM PadoThl.
1. Harmncarb KOHCIIEKT € UCITOJIb30BAaHUEM yUEeOHOM JINTEPATYPHI.
2. Pemnts 3aaun u3 paboueit TeTpau:
1. YcranoBure, kakuM siBisieTcst ipu 37 °C pacTBop XJiopujia Kajus (TUIIO-, TUTIEP- WIIM H30TOHUYECKHIM) C
MoJsipHOM KoHIleHTparueid paBHor 0,01 momnb/n (n3oToHMUeckuid kKodddumueHT 1,96), Mo OTHOIICHUIO K
1a3mMe KpOoBH.
2. [Ipu uccnenoBaHUM JAKTATACTUAPOTEHA3bI B MOJIMAKPUIIAMHTHOM Telie UCTIONB3YI0T (hochaTHsii Oydep ¢
pH = 7,4. B xakoM COOTHOIIEHUH HY>KHO CMeLIaTh pacTBOp ruiapodocdara Harpus u auruapodocdara
Kaius ¢ KoHeHTpauuei 0,1 Moib/1 Kaxbpli, YTOOBI MOTyYnTh Takol OydepHbIil pacTBOp.
3. B meaunune npumenstor 10% pactBop xuopuaa kansuus. BosmoxHo nu ncnons3oBanue 0,2 H pacTBOpa
xjiopucToro Kanbiwms (p = 1,0316 /M) 1y1si BHyTPUBEHHOTO BBEACHUS ?
4. Paccumraiite BenmunHy ajacopomuu ¢enona npu 20 0C, ecnu xoHneHTpamus usmensiercsa ¢ 0,0625
Moutb/i1 110 0,0156 momw/7, a moBepxHoCcTHOE HaTshkeHue ¢ 43,3 -10-3H/M mo 53,2-10-3H/m.
5. [IporuBononamu 30514 cyabua 30J0Ta OKa3aduCh HOHBI HaTpus. HanuiuTe cxeMy cTpO€HHS MUIIEIUIBI
3TOTO 307151, €CJIM OH 00pa30BaH XJIOPUAOM 30J10Ta U CYJIb()UIOM HATPUS.
3. IloaroToBUTHCS K c1aye€ KOJITOKBHUYMa.
4. IToAroTOBUTHCS K HATMCAHUIO MTUCHBMEHHOW KOHTPOJILHOW pabOThI / KOHTPOJIBHOTO cpe3a.
5. [ToAroTOBUTHCS K BHITIOTHEHHUIO JTAOOPATOPHBIX PaboT.

Tema 3. XuMus 3JIeMEHTOB: KOMILICKCHbIE COCIMHEHHS KUBOI0 OPraHu3Ma;
peaKkumu, Jexanue B 0CHOBe 00pa30BaHHUA HEOPraHMYECKOIro BellleCTBA KOCTHOM TKaAHHM; MeXaHU3M
¢ynxkunonnpoBanus Kajabuuii-gocharnoro oydepa; siiienne nuzoMoppusma; kiaccupukanus u
KpaTKas XapaKTepuCcTHKA CTOMATOJIOTHYeCKUX LIeMeHTOB; OCHOBHbIE NMpeCTaABIEHUs 0
CTOMATOJIOTHYECKUX MOJIMMepax
(OIIK-7)
Jlekuus.
Knaccuueckass nexkuus. IloHsThe OMOreHHOCTH XMMHUYECKHX 53JIeMEHTOB. OCHOBHBIE KOMILIEKCHBIE
COCTMHEHHMS )KMBOTO OpraHu3Ma (reM, IiaHoKoO0aIaMuH, XJI0pohusI).
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Xumu3M nporecca GopMUPOBaHUS KOCTHOM TKaHU B ocTeoOnactax U (PakTopsl COCOOCTBYIOILINE 3TOMY.
XUMUYECKHH COCTaB JEHTHHA W SMand 3y0oB. PaspyiieHune KOCTHOM TKaHM B OCTEOKJAcTax u
criocoOcTByIoIMe 3ToMy (pakropel. Paspyiienue 3yOHON SMalid MPU HAPYIIEHUH KUCJIOTHO-LIETIOYHOTO U
reTepOreHHOI0 PaBHOBECHM B IMOJIOCTH prTa. [laTonormueckue reTeporeHHbIE NPOLECChl B OpraHU3MeE U
o0Opa3oBaHMe KOHKPEMEHTOB: OKCaJaTOB, YypaToB, ¢ocdaroB (momarpa, KelyeKkamMeHHas OOJe3Hb,
KaJIbIIUHO3 COCYIOB), KakK pe3yiabTaT HapylIEHUs TIE€TePOreHHOI0 paBHOBECHS, DPEKOMEHIALUU IS
yCTpaHEeHHUs1 STHX HapylleHWH, uX obocHoBaHue. Bnusuue comepikanus Ca2+ B 1uiasMe Ha mpoliecc
occu(uKa B HOpME M TIpH mnatosorud. OCHOBHBIE PETYJIATOpPHI KalblHii-ocdarHoro oOMeHa B
opranuszme yenoBeka (BUTamMuH /[I, mapar-ropmoH). 3ameleHHe HOHOB B TuApokcuadocdare KambIus,
ocHoBaHHOoe Ha wu3omopdpusme ( wonel Sr, Be, Cd, d¢ropun - WwOHB) © BIUAHHE Ha
CTPYKTYypHO-MEXaHMUYECKUE CBOMCTBA TBepAbIX TKaHe. [lonsTre nzomopdusma.
ITonatne cromarosmoruyeckoro 1nemeHta. Kiaccudukanms u  KpaTkas XapaKTepUCTHKAa KJIAcCOB.
Heoprannueckue nementsl. CocTaB, Ha3HAYEHHE M CBOMCTBA HEOPraHMYECKUX LEMEHTOB. OCHOBHBIC
npeAcTaBiIeHus O noiauMepax. Peakumm o0pa3oBaHMs WJIM CHHTE3a IIOJIMMEPOB - PEaKLIUU
NOJMKOHJIEHCAlUM M paJuKaapHOW mnonumepusanuu. Ilonstue ocratouHoro moHomepa. CTpykTypa u
CBONCTBA MOJIUMEPOB.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
3apanus AJ151 CAMOCTOATEIbHOM PadoThl.
1. 3aKOHCTIEKTUPOBATh YUCOHYIO IUTEPATYPY.
2. [IpopabareiBaTh yueOHBII MaTepHall IO KOHCIIEKTaM y4eOHOM JUTepaTyphl.

3. TlomrotoBuTh MOKIAABI IO TEMaM, MPEIOKEHHBIM IMperogaBareneM (CTYISHT TaK e MOXKET
MIPEIOKUTH CBOIO TEMY).

Tema 4. Iloau-, retepopyHKUMOHAILHE CoeJUHeHNs. BHo/IoOrnyecKkn aKkTUBHbIE
BbICOKOMOJIEKYJISIPHbIE BellleCTBa (CTPOeHNe, CBOICTBA, yuacTHe B (PYHKIMOHUPOBAHNUE KUBbBIX
cucrem) (OIIK-7)

Jlexknus.
Jlexuus-Busyanuzanus 1. Ilomu- u rerepodyHKIMOHAIBHOCTh KAaK OIWH W3 XapaKTePHBIX MPU3HAKOB
OpraHUYeCKHX COCIUHEHUHN, YUaCTBYIOIIUX B MpoLeccaxX KU3HEACITEIIbHOCTH U UCIIOJIb3YEMbIX B KaUECTBE
JIEKapCTBEHHBIX BemiecTB. OCOOEHHOCTH XMMHYECKOTO TIOBEIACHHS TMONU- U TeTepOYHKIIMOHATHHBIX
COCIMHEHHI: KUCIOTHO-OCHOBHBIE CBOMCTBA (aM(OIHUTHI), MUKIH3AIMI U XemarooOpa3oBanue. Bzaumuoe
BIUSHUE (PYHKIIMOHAIBHBIX TPYTIIL.
Jlexnus-Busyanuzanus 2. [lentuast u 6enku. buonorunyecky BakKHbIE peaKIUH [ |-aMHHOKHUCIIOT.
KucnotHelii 1 1mEno4YHONW THUAPOIU3 MENTUAOB. YCTAHOBJIECHHWE AMHHOKHUCIOTHOTO COCTaBa C IMOMOUIBIO
COBPEMEHHBIX (DU3UKO-XUMUYECKUX MeTonoB. Kanbluii-cBa3biBatoniue OEIKd JEHTHHA U SMaJH.
V3MeHeHne aMMHOKHCIIOTHOTO COCTaBa KoJlareHa JeHTHHA MIPH SBOJIIOLUY 3yOHOTO 3a4aTka B IMOCTOSHHBIH
3y0.
Jlexums-Busyanusanusa 3. YoieBoasl. ['omononucaxapuasl: (aMuao3a, aMHJIONIEKTHH, TIIUKOTEH, JEKCTPaH,
uemtonosa). I[lekrunbl. MOHOKapOOKCHIIIIEIIII0I03a, MOJUAKPUIILIEIUTION03a — OCHOBA Fe€MOCTAaTHUYECKUX
MEPEBA30YHBIX MAaTEPHUAIIOB.
['erepononucaxapuapl: THATYPOHOBAS KUCIOTA, XOHAPOUTHHCYIb(daTel. [emapun. [loHATHE O CMEMIaHHBIX
onononumepax (TIMKOMPOTEHUHBI, TTUKOIHUIUILI U JIp.). BIusHue MyKomonucaxapuIoB Ha CTaOUIU3AIUIO
CTPYKTYPBI KOJIJIar€Ha JIEHTUHA U IMAJIH.
Hykneunosbie KHUCJIOTBHI. Hyxkneo3zuamono- u nonmdocdarsr: AMO, AJlD, AT®.
Hyxneosunnukinodocdarsr (LIAMD). Ux ponb Kak MakpO3Ipru4eCKUX COCIWHEHWH W BHYTPHUKIECTOYHBIX
OMOpEryIsITOPOB.

IIpakTH4eckoe 3aHATHE.
IIpakTyeckue 3aHATHS.
1. Pa3o0parh TeopeTHueCKUid MaTepuat:
1.1 CrpoeHnue u CBOMCTBA MOJIU- ¥ TeTEPOPYHKITHOHAITBHBIX COCTUHECHHM.
1.2 Ctpoenue u CBOHCTBA aMHHOKHCIIOT U OEJIKOB.
1.3 ®epMeHTHI.
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1.4 CrpoeHnue u CBOICTBA YIJIEBOAOB.
1.5 CtpoeHnue 1 CBOMCTBA HYKJIEMHOBBIX KUCIIOT.
2. Peuienue 3agau
2.1 a-I'MapOKCUKHUCIOTHI TIOMYYArOT MPU ISHCTBUH BOJHBIM PaCTBOPOM IIIEJIOYH Ha a- TaJIOTEHOKapOOHOBBIS
KUCJIOThL. CHHTE3UPYWTE MOJOYHYIO (2-THAPOKCHUIIPOIIAHOBYIO) KHCIOTY M3 COOTBETCTBYIOIICH
rajioreHkapooHoBoi kucnoThl. KakoB MexanusMm peakuuu? SIBIsSieTCS JM MOJIOYHAs KHUCIOTa ONTHYECKH
aKTUBHBIM coeauHeHueM? Ecnm na, n3o006pa3ute 06a sHaHTHOMEDA.
2.2 Kakoe coemuHeHne oOpa3yeTcsi B pe3yJbTaTe BOCCTAHOBHUTEIBHOTO J€3aMHUHUPOBAHMS CEpUHA U
OKHCJIUTENBHOTO J€3aMUHUPOBAHMS NIyTAMUHOBOM KUCIOTHI? Hanummre ypaBHEHHUS.
2.3 U3BecTHO, 4TO M30BITOYHOE MTOTPEOICHHUE CIIaOCTEN CITOCOOCTBYET pa3BUTHIO Kapueca. Kak 3To MOXHO
OOBSICHUTD C TOUKH 3PEHUS XUMHUUECKOTO pa3pylLieHus 3yOHO! amanu?
2.4 Hanummute ¢GopMyay TpUIENTHAA aja-DIy-TUP, ONpeAeNuTe [UIsi HEro 3HadeHue 3apsaa u
M302J1EKTPUYECKON TOUKH, IPUBEIUTE CXEMY PEAKIIMH €T0 TUAPOIH3a.
2.5 JlonuiuTe ypaBHEHHE peaKIMM U HA30BUTE MOJYYEHHOE COeMHEHUE (IUCaTh CTPYKTYpHBIE (hOPMYIIbI
MCXOJHBIX BEIIECTB U MPOAYKTOB PEaKIIUN):

afeHuH + b-D-pubodypanoza + H3PO4 ®
3. KomokBuym.
4. TIlucpmeHHas KOHTPOJIbHAs paboTa / KOHTPOIBHBINA CPe3
JlabopaTopHble 3aHATHSA.
JlabopaTropHass padora Ne 5 «M3yyeHue CBOMCTB MOHO-, NOJH- H TeTepOPyHKUMOHAIbHBIX
COeIMHEHUI».
PeakTuBbl M 000py10BaHME: 3TAHOJ, pacTBOpP 2,4-AUHUTPOdeHnarnaApasuHa, popmaaux, 50 % p-p
aneroHa, 10 %-Hblii pacTBOp rHAPOKCHIA HATPHS, XPOMOBasi cMecb, S %-HbIil pacTBOp cyiabdara
mean (II), canuumioBasi KMCJI0TA, ANETHJICAJTULIMIOBAs KHCJI0TA, pacTBop xuopuaa xejaesa (IIT),
IVIMLEPHH, IITATHB ¢ NPOOMPKaAMH, CHIUPTOBKA, POOMPKOIEPKATE/Ib, CIIMYKH.
OmnsiT 1. KayecTBeHHAas! peaKMA HA aJIbJeruAbl 1 KETOHBI.
B nBe mpoOupku momectwiu 0,5 M1 HachIIIEHHOTO pacTBopa 2,4- MTUHUTPOGEHWITHAPA3UHA, B OTHY
no6asunu 5-10 kanens ¢popmanuna, a B qpyryro — 5...10 xanens 50% p-pa anerona.
OmnbiT 2. OKHC/IEHUE CIUPTOB.
B npo6upky Hammam 2-3 M1 XpOMOBOM CMeCH U JO0OABHIIN 10 KaIUTSIM TPpH BCTpsixuBaHuu 0,5 MII STHIOBOTO
cnupra.
OnpIT 3. O0pa3oBaHue XeJaTHOT0 KOMILJIEKCA
B npoGupky nmomectunu 1 miu pactBopa ruzppokcuaa Hatpus. Jl06aBUIM HECKONBKO Karenb 5 %-HOoro
pacTBopa cynbdara MeIu 10 BbIMaaeHus roayooro ocanka. K oOpa3oBaBiieMycsi 0CaaKy THIAPOKCHIA MEAH
(IT) mo6aBmu 0,5 M1 TIIHUIIEpUHA.
OnbIT 4. OnipenesieHue (peHOJBLHOTO (pparMeHTa B MoJIeKYyJie CATUIMI0OBOH KHCJIOTHI
B omny mpoOupKy NMOMECTHIIM HECKOJIBKO KPHUCTAJUIMKOB CAIMIIUIOBON KHCIOTHI, B JPYTYIO TaKOE XKe
KOJTMYECTBO  aAllETHJICATUIIMIOBON KUCIIOTHI, B KOKAYI0 MpoOupKy modaswiu mo 0,5 M BOIBI, XOPOIIO
BCTpaxHynu. [locne BCTpAXMBaHMS B KaXIylo MpoOHpKy nobaBunu xmopupa kenesa (III), ormermnn
OKpacKy pacTBOpa B KaXKIOW MpOOHpKe, MOCIe Yero Harpelid MpoOHpKY ¢ aleTHIICATUIIIIOBON KHCIOTOM
710 KUTICHUS.
JlaGoparopHas pabota Ne 6 «3yueHue peakunii aMUHOKHCIIOT M OEITKOBY.
PeakTuBbi: 1 %-Hblil pacTBOp IMIKMHA, 1 %-Hble PACTBOPbI IMYHOI0 0eJIKa M KeJaTuHa; S Yo-HbIH
pacrBop xiopuaa :xeiaeza (III), S %-nbiii pacrBop cyabpara mexm (II), 10 %-HbIii pacTBOp
ruapoxkcuaa Harpus, 10 %-ubiii pacrBop amerara cBuHua (II); KOHUeHTpHMpOBaHHasi a30THas
KHCJIO0Ta, PacTBOpa HHUHIUAPMHA B  COHMPTe, IITATHB ¢ NpPOOMpPKaMHM, CIHHPTOBKA,
NMpoOMpKoOaEPKATENb, CIUIKH.
OnpIT 1. Peaknusi aMMHOKHUCJIOT ¢ XJopuaom :xkesesa (III).
K 1 mn 5 %-Horo pactBopa rmuIHa J00ABWIM HECKOJIBKO Karenb 5 %-HOro pacTBopa XJIOpUa Kelesa
(IIT). PacTBOp Harpenu 10 U3MEHEHUSI OKPACKH.
OnbiT2. BuyperoBasi peaknusi HAa NENTHAHYIO CBSA3b.
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B onny npoOupky momectmin 1 Mi1 pacTBopa siMuHOrO Oenka, B Apyryio — 1 Mi pacTBopa keiaTtuHa. B
KaX1yto MpoOupKy nobaBmin 5 — 6 kamnensb 10 %-Horo BOMHOTO pacTBOpa TMAPOKCHIA HATpus U 1 - 2 Karuum
pactBopa cynbshara menu(ll). [IpoOupku BCTpSIXHYIH.

OmnpiT 3. KcanTonporenHoBasi peakuusi 0eJIKOB.

B onny npoOupky momectmnu 1 M1 pacTBopa siMuHOrO Oenka, B Apyryio — 1 Mi pacTBopa keiatuHa. B
KXyl MpoOUpKY 1o0aBmin 2 - 3 Karid KOHIIGHTPUPOBAHHOW a30THOW KUCIOTHL. [Ipu BCTpsiXuBaHMU
NpoOUPKU OCTOPOXKHO Harpenu. OTMETHIIN OKpAcKy pacTBopa u oOpas3oBaBlierocs ocaaka. Ode npodupku
OXJIQJIWJIM Ha BO3AyXe U OCTOPOXKHO moOaBuian 2-3 kamm 10 %-HOro BOJHOrO pacTBOpa THMIPOKCHAA
HaTpusl.

OnbiT 4. Peakuus Ha HAJIMYKME CEPYCOIEPKAIINX - AMUHOKHCJIOT (peakuus Dous).

B onny mpoOupky momectunu 1 M pacTBopa SSMIHOTO O€ka, B Apyryro — 1 Mi1 pacTBopa xenatuHa. B o6e
npobupku nodasunu no 20 kamenb 10 %-HOro pacTBopa TMAPOKCHA HATPUs; MEpeMellald U Harpeiau
KXyl M3 NpoOUpPOK A0 KUNEeHHs B TedeHue 1-2 muH. K momyueHHBIM pacTBOpaM B Kaxayr IPOOUpPKY
no6asuiu 5 kanens 10 %-Horo pactBopa anerara cBuHua (I1) 1 BHOBb MPOKUIISITUITH.

OnpIT 5. HUHruapuHoBasi peakuus

B onny npoOupky momectuinu 1M pacTBopa ssM4HOTO Oenka, B Apyryio — 1 mi pacTBopa mmuuHa. B 00e
npobupku no6aBum mo 1 mu 1%-ro pacTBopa HUHTHIPHUHA B CIHPTE, P-p DIUIMHA IEepeMelait, a p-p
OenKa rnepeMerIany U Harpesu .

JlaGopatopnas pabota Ne7 «CtpoeHue U CBOMCTBA YIIICBOIOBY.

PeakTuBbl u o0opynoBanue: 1 %-Hble pacTBOpPbI INIIOKO3bI, CaXapo3bl, JAaKTO3bl, (ppykTO3HI; 10
%-Hble PacTBOPHI THAPOKCHAA HATPHUS M CePHOI KUCJIOTHI; 2 Y%-HbIi pacTBOp cyabdpara mean (II);
peaktuB TosuieHca, pacTBop ioga; peaktuB CenuBanoBa(5% p-p pe3opuuna B 13% HCI); 0,5
%-Hblil pacTBOpP KpaxMaJjia, IITATUB ¢ NPOOMPKAMH, CHUPTOBKA, IPOOHPKOAEPIKATEIb, CIMYKH.
OmnbiT 1. MOHO- ¥ AUCaxXapuAbl KaK BocCTaHOBUTeM (peakuusi Tpommepa).

B npob6upky nomectmnu 10 kamens 1 %-Horo pactBopa mimoko3bl, fobaBuiau 1 mu 10 %-Horo pactBopa
rugpokcuaa Harpust U 1 - 2 kamum pactBopa CuSO4. OCTOpOKHO HArpesi Hajll MJIaMEHEM TOpeJIKU Tak,
4TOOBI I'peslach TOJBKO BEPXHSS 4aCThb pacTBOpa (HE KUIATHUTH). Takoil ke OIBIT MPOBEIH C PacTBOPOM
caxapo3bl, a 3aT€M C PACTBOPOM JIAKTO3bl U PACTBOPOM (hPYKTO3bI.

OnpiT 2. KayecTBeHHAs1 peaKkius HA aJbJeruaAHyI0 rpynny (peaxkuus Tosienca)

B npo6upky namumu 3 miu peaktuBa Tomnenca u no6asuwmu 1,5 ma 1 %-Horo pactBopa riroko3sl. [Tpobupky
Harpenu Ha BosHO# O6ane mpu temneparype 70 - 80 °C, Habmonany BbIZCICHHE METANTHYECKOTO cepedpa
Ha CTEHKax Mpooupku («cepedbpsiHoe 3epkasio»). Eciu npoOupka Obl1a HEIOCTATOYHO YUCTOM HITH BO BpeMs
HarpeBaHus CHJILHO BCTPAXHUBAJIACh, CEPeOPO BHINAIAET B BUJIE YSPHOTO OCAIKA.

OmnbiT 3. KauecTBeHHas peaknus Ha KeTorekcosbl (peakuus Ce1uBaHOBa).

B oany mpo6upky nomectunu 10 kanens 1 %-Horo pactBopa ¢ppyKTO3bl, B IpYTYI0 — CTOJBKO ke 1 %-Horo
pacTBopa IIIOKO3bI, 100aBWiIM B 00e npodupku no 1 mu peaktuBa CenuBaHoBa. OCTOPOKHO Harpeiau Haj
IUIAMEHEM TOPEJIKH.

OmnbiT 4. KauecTBeHHasi peakus HA KpaxMall.

B npoOupky nomectmnu 5 kxanenb 0,5 %-Horo pactBopa kpaxmaina U 1 Kario pa3z0aBlIeHHOTO pacTBopa
rioma. OTMeTHUIIM U3MEHEHHE OKpacku. [IpoOupKy ¢ pacTBOpPOM HArpeiu, a MOTOM OXJIAHIIH.
JlaGopaTopHasi padora Ne§ « HykjieMHOBbI€ KHCJIOTHI M UX CTPYKTYPHbI€ KOMIIOHEHTbD)

Peaktussbl n o6opynosanne: 1 M pactBop ruapokcuaa Harpusi; 10 %-Hblii pacTBop cyiabpara menn
(II); HacpImeHHBIA pacTBOpP MoJmOaara amMMmoHusi; 1 M pacTBOpPBI CepHOW M a30THOM KHCJIOT,
IITATHB ¢ NPOOMPKAMH, CIMPTOBKA, NPOOMpPKOAepKATE]Ib, CTHYKH.

OmnpiT 1. KayecTBeHHbIE peaKIUU HA KOMIIOHEHTHI HYKJI€ONIPOTENHOB

OmnbiT 1.1. B npodupky nomectunim 0,5 Ma1 ¢puiabTpara ruapo/u3aTa HyKJIeONPOTeMHA M INPOBeJH
OMypeTOBYI0 PpeaKkIUI0: K THAPOJM3aTy A00aBWwjM paBHblii o0bem 10-% BoaHoro pacrBopa
ruapokcuaa Harpusa u 1...2 kaniam 5-% pacrBopa cyabpara meamu (II). [Ipooupky BcTpsiXHYyJIM.
OTMeTH/IN H3MEHEeHHEe OKPACKH.

OmnbiT 1.2. B npodupky nomectuniu 0,5 ma ¢guasrpara rugponausara, 1o6asuwiam 10 kanmear 1M
pacTBopa ruApokcuaa HaTpus u 6 xkaneanb 10 %-Horo pacrBopa cyasdara meau (II). Cogepxumoe
NPoOMPKHN HArpeu 10 KuneHusi. OTMeTH/IM H3MEHEHHEe OKPACKH.
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OmnbiT 1.3. B npodoupky nomectuin 0,5 mur ¢puiasTpara ruaposansara, 2 MJl HaCbIIIEHHOI0 PacTBoOpa
Mosiu0aara amMoHns M 1 Mu1 pacTBopa a30THOI KucjaoTbl. CMech nmepeMemiaad U KANATHIA 3 - 5
MHH. OTMeTWIN U3MEHEHHEe OKPACKH.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3apanus AJ1s1 cCAaMOCTOATEIbHOM PadoThlI.
1. U3yuath yueOHyIO TUTEpaTypy.
2. Pemntsb 3aaun u3 paboueit TeTpau:
1. I'ucToHbl — 3TO O€nKH, coAeprKallHuecs B sApax dyKapUOTHUECKHX KIeToK. M3oamekrpudeckas Touka

TUCTOHOB OY€Hb BbICOKa — oOkojio 10,8. Kakne aMMHOKHMCIIOTHBIE OCTATKU JOJIKHBI MPUCYTCTBOBATH B
TUCTOHAX B OTHOCHUTEILHO OOJIBIINX KOJIMYECTBAX?

2. OnTuYecKky akTUBHAS allbJJOTE€KCO3a OKUCISAETCS KOHLIEHTPUPOBAHHOM a30THOM KUCIOTOM 10 ONTHYECKU
HEaKTHUBHON JMKapOOHOBOM kHcHoThl. Kakas 310 MoxeT ObITh anpaorekco3a? IlpuBeaurte ypaBHEHHS
peaKuHuii.

3. Hemenkuit xumuk Xpuctuad lllenOeliH HeyassHHO MPOJIUIT HA TIOJI CMECh CEPHOM M a30THOM KUCIOT. OH

MAalIMHAIBHO BBITEP IMOJI XJIOMYAaTOOYMaKHBIM (apTyKoM cBoei keHbl. «Kuciora MoxxeT mpoxxedb GpapTyk»,
— momyman [llenGeitH, mpornonockan ¢apTyk B BOAE W MOBECHJ CYIIUTh HaJ Medkond. DapTyk Moacox, HO
3aTeM pasaajics HETPOMKHMA B3pBIB | ... ¢apTyk ucues. [louemy mpownsormiesn B3pbIB?

4. TlocnenoBareabHOCTh HYKJICOTHIOB B Hadaje TeHa, XpaHsmero uHdopmaiuioo o OelKe HWHCYIWHE,
HaunHaetcs Tak: AAA ALl LTI HOTT I'TA T'ALl. Hanumure mnocieaoBaTelbHOCTH aMHUHOKHCIIOT,
KOTOPOM HaYMHAETCS IIENb WHCYINHA.

3. IToaroToBUTHCS K cAa4Ye KOJIIOKBUYMA.
4. TToaroTOBUTHCS K HAITMCAHUIO TECTa / KOHTPOJIBHOTO Cpe3a
5. I1oArOTOBUTHCS K BHITIOJIHEHUIO TAOOPATOPHBIX padoT.

Tema 5. BH0OJIOTHYeCKH aKTHBHbIEC HU3KOMOJIEKYJ/ISIPHbIE BellleCTBA (CTPOeHHUe, CBOMCTBA, y4acTHe B
¢pynkunuonuposanue ;kuBbIX cucrem). (OIIK-7)
Jlexknus.

Jlexuusa-suzyanuzauud.  Jlumuael.  OmbuiseMble  aunuabl.  EcTecTBEHHBIE  KHUpPbl  Kak — CMECh
TpuaniIrunepuHoB. [loHsTHE 0 cTpoeHNH BOCKOB. OCHOBHBIE NPUPOJIHBIE BBICIIME YKUPHBIE KUCIIOTHI,
BXOSIIME B COCTaB JIMIIMIOB: IMAJIBMUTUHOBAs, CTCApPUHOBAs, OJCUHOBAs, JIMHOJIECBAs, JUHOJIECHOBAS,
apaxuI0HOBas. BiausHue MMNUA0B HA MUHEPAIU3ALMIO JCHTHHA.

Bbronornuecku BaKHbIE TETEPOIMKINYECKIE COSUHEHHS. TeTpanuppoibHble COeMHEHUs (TOpHH, TeM U
ap.). IIpon3BonHble MUPUANHA, N30HUKOTUHOBOM KHCIIOTHI, MMpa30ja, MMU1a301a, MIMPUMHINHA, IIypUHa,
tnazona.  KeTo-eHonbHAasT M JAKTUM-JIAKTaMHas ~ TayTOMEpUsT B THAPOKCHUA30TCOAEpIKAIUX
TeTEePOIMKINYECKIX COeAMHEHUsX. bapOutypoBas kuciaota U €€ MNPOU3BOIHBIC. [ HMIPOKCHITYpUHBI
(TUIIOKCAaHTHH, KCAaHTUH, MoOueBas KHCJ0Ta). BogopacTBopuMmble BHUTaMUHBI (CBOMICTBa, ydacTHUE B
(YHKUMOHUPOBAaHMM  KHUBBIX cucTeM). JKHpopacTBOpUMBIE BUTAaMHUHBI (CBOWCTBa, YydacTHE B
(byHKIMOHUPOBAaHHUHM KUBBIX cucTeM). [IpencraBnenue o0 ankanouaax U aHTUOMOTHKAX.

IIpakTH4eckoe 3aHATHE.
IIpakTH4yeckoe 3aHsATHE.
1. Pa3o0parh TeopeTHueCKUil MaTepuat:
1.1 CTtpoeHue u CBOMCTBA JUIHIOB.
1.2 Boao- u »kMpopacTBOPUMBbIE BUTAMHUHBI
1.3 TopmoHBI: KiTaccupUKAIUS 10 XUMHUYIECKOU MPUPOJIE
1.4 Ankanouasl 1 aHTHOMOTUKHA

2. [ToAroTOBHUTH AOKIAIBI IO TEMaM, PEAJIOKESHHBIM MTPEroaBaTesieM (CTYICHT TaKKe MOXKET MPEITIOKUTh
CBOIO TEMY).

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3apanus AJs1 cCaMOCTOATEIbHOM PadoThI.
1. Hamncarb KOHCIIEKT € UCITOJIb30BAaHUEM YUEOHOM JIUTEpaTyphl
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2. [IpopabareiBaTh yueOHBII MaTepHall IO KOHCIIEKTaM y4eOHOM JUTepaTyphl.

3. IloaroToBUTH JOKJIAL.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TeKylui KOHTpostb — 50 6aioB

1 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
OTBET Ha k3aMeHe: He Oosnee 30 OamioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBeACHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. OJNeMEHTHI peuieHue 4 Ha pemenue 3agau orBogutcs 20 MUHYT.
XUMUAYECKOH 3a1a4 3amaun A7 pelIeHUs BHIJAIOTCsA 3apaHee (pabouas TeTpaxp). Ha
TEPMOJHMHAMUKHI 3aHSATHH TPENofaBaTeNb 3aJaeT CTYACHTY 2 3aladyd U3 BBIAAHHOTO
Y XUMHYECKOH 3apaHee MepeyHsl.
KUHETHKH. Pemenne kaxmoii 3aa4n CBOAUTCS K:
OcHOBHEBIE - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
THUIIBI OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
XUMHYECKUX - K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.
paBHOBECHI U 4 Gayta — cTyaeHT pemni 00e 3a1auu 0e3 OIMMOOK U HEZOUETOB,
MIPOLIECCOB B 3 Ganna - CTYOEeHT AOMYCTHII IIPH PELICHUU OIHOW U3 3a/1a4 HEJ04eT;
(hyHKIMOHUPOBA 2 Oanna — CTYIEHT pelws OfHy 3agady 0e3 ommOOK M HEIOoYeTOB /
HUH KHUBBIX CTYACHT JAONYCTHJ B pEHICHUH KaKAOH 3a7aud HEJOYeThl WIH
CUCTEM OLIHOKY;
1 Gamn — CTyAeHT pelini OOHY M3 JABYX CHTYallMOHHBIX 3ajgad C
HeloYeTaMHu M OIIMOKOW, BTOpas 3a/iada pelleHa HeMpaBIUIIbHO HITH K
€€ PELICHUIO CTYACHT He PUCTYIINI;
0 GamnoB — 00e 3aauy peleHbl HEMPAaBUIBHO MIIH K PEILICHUIO 00enX
3aja4 CTYACHT HE MPUCTYIHIL.
2. |KomnuraTuBHBIE | pelICHUE 4 Ha pemenue 3agau orBogutcst 20 MUHYT.
CBOHCTBa 3a1a4 3amaun A7 pelIeHUs BHIJAIOTCsA 3apaHee (paboudas TeTpaxp). Ha
pacTBOpOB. 3aHSATHH TPENofaBaTeNb 3aJaeT CTYACHTY 2 3aladydl U3 BBIAAHHOTO
CaoiicTBa 3apaHee MepeyHsl.
OyhepHbIX Pemenne kaxmoii 3a1a4n CBOAUTCS K:
pacTBOpPOB. - OAPOOHOMY OTBETYy Ha MpPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
[loBepXxHOCTHBIE OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
SIBIICHUS U - K U3JIOKEHHIO MaTepHala Mo OnpeeieHHON TeMaTHKe.

¢$uznKo-XuUMHIUIE
CKHE CBOWCTBA
JUCTIEPCHBIX
CHCTEM B
(hyHKIMOHUPOBA
HHH JKUBBIX
CHCTEM.

4 Gayta — CTyaeHT pemni o0e 3a1a4u 0e3 OIMMOOK U HEZ0UETOB,

3 Ganna - CTYOeHT AOMYCTHII IIPHU PELICHUU OIHOW U3 3a/1a4 HEJJ0UET;
2 Oanna — CTYIEHT pelws OfHy 3agady 0e3 ommOOK M HEIOoYeTOB /
CTYACHT JAONMYCTHJ B pEIICHUH KaKAOH 3a7aud HEJOYeThl WIH
OLIHOKY;

1 Gamn — CTyAeHT pelni OOHY M3 JABYX CHTYallMOHHBIX 3agad C
Helo4YeTaMHu M OIIMOKOW, BTOpas 3a/iaya pelleHa HeMpaBUIIbHO HITH K
€€ PELICHUIO CTYACHT He PUCTYIINI;

0 GamnoB — 00e 3aauy peleHbl HEMPAaBUIBHO MIIH K PEILICHUIO 00enX
3aja4 CTYACHT He MPUCTYIHIL.
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3alUTa
naboparop
HBIX paboT

12

[IpenycmotpenHo BeimonHenue 4 pabor mo 3 Oamra 3a KaKAylo.
3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
CIIEAYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
NpaBWI TEXHUKA O€30MaCHOCTH, 3a MpaBHIbHOE OQOpMIICHUE
nabopaTtopHO# paboThI B paboueii TeTpay;

1 Gann — 3a mpaBUIIbHOE HaNKCaHKUE BHIBOJA K TaOopaTopHOH padoTe;
1 6am — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH paboTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BONPOCOB K JabopaTopHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MOJHBIA BEPHBIA OTBET, HAauuCIHsAeTCsl 10ail, eciii OTBET HEIOJNHBIN
unu otcyTcTByeT — 0 6asioB).

KOJITTOKBH
™

3a KOJUTOKBHUYM HadmciseTcs 2 6aa.

KommokBrym npoBoauTCs B BUJE KPAaTKOTO MUCHMEHHOTO OTBETa Ha 3
Bormpoca 1o teMe. Ha orBet otBomuTCs 10 MUHYT.

Bxarouaer:

1) 2 Bompoca, TpeOyIONMX OTHOCIOKHOTO OTBeTa (OTBET Ha KaKIBIH
BoIpoc oreHuBaercs B 0,5 6amna;

0,5 6ayma — CTyACHT Ha BOIIPOC J1ajl IPABIIIBHBIN OTBET;

0 6ayI0B — CTYACHT JaJl HEIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA);

2) 1 Bompoc, TpeOyromuid pa3BEepHYTOTO OTBETa (OTBET HA BOIPOC
otleHnBaeTcs B 1 6amt:

1 GaymT — CTYZIEHT Ha BOTIPOC JaJ MPaBUILHEIN OTBET;

0,5 Gamra — CTyIeHT dal YaCTUYHO TPABUIBHBIN WJIM HETIOTHBINA
OTBET;

0 6ayI0B — CTYICHT JaJl HEeIPaBUIbHBINA OTBET / OTKa3 OT OTBETA).

nucCbMeH
HO(KOHTP
O0JILHBIN

cpe3)

10

Pabora BkirOdaeT 3 3amauu U § TECTOBBIX BOIIPOCOB.

3a pemieHWe KaXkIOW 3ajaydl CTYJACHT MONy4aeT 2 Oana — eciu
3a/laua pelieHa MPaBWIBHO, | 0all — eciiM JOMyIICHBl OMIMOKH B
pacuerax, 0 OaqIOB — eciM 3ajada pelieHa HEMPaBWILHO WIH
HepelieHa BooOIe.

3a KaXIblil NpaBUIBHBIM OTBET Ha TECTOBBIA BONPOC  CTYACHT
momydaer 0,5 Oaya, €coTM OTBET HAa BOMNPOC OTCYTCTBYET WIH
HEMPaBWILHBIN, CTYJCHT mosydaeT 0 6ayuios.
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Xumust 3alUTa CtyneHT BBIOMpaeT OAHY W3 MPEAJIOKECHHBIX TeM  HIM MOXKET
3JIEMEHTOB: JIOKJIaza, chopMyaHpoBaTh TeMy caM (C pa3pelleHHs HpenoaaBareis), JoMa
KOMIUIEKCHBIE | pedepara TOTOBHT JIOKJIaja/pedepar B me4aTHOM BapuaHTe. Ha 3aHATUM cTyneHT
COCAMHEHHUS ClaeT HamedaTaHHBIA NTOKJIAA, TakKe OOKJIald MOXeT OBITh coaH B
KUBOTO SNIEKTPOHHOM BapuaHnTe B Moodle, 1o Hauana 3aHATHS, HA KOTOPOM
OpTaHu3Ma; CHAIOT HalledaTaHHbIEC JOKIIa bl
peaxuuu, 3 Oamma — CTyIEHT MOJNydyaeT MNpPH NPAaBHIBHOM COOTBETCTBHHU
JieKalnue B Coiep)KaHMs BBIOpaHHOW TeMe M TPeOOBaHUAM K O(OPMIICHHIO
OCHOBE paboThI
o0Opa3zoBaHus 2 Oamna — CTYOCHT IMOJydYaeT, €CIM €CThb OMIMOKU HPU PACKPBITHU
HEOPraHUYECKOT TEMBI WM HE COOIONICHBI Bce TpeboBaHus 0hopMIICHHS JOKIIa1a
0 BEIIECTBA 1 Gai — CTyOeHT MOyvaeT €ClIi TeMa PacKphiTa He MOIHOCTHIO U He
KOCTHOU TKaHU; cOOJIOEHBI HEKOTOPbIe TpeOOBaHMSI OPOPMIICHUS
MEXaHHU3M 0 OanyoB — CTYIEHT IMONy4yaeT, ecld TeMa JOKJala HE PacKpbITa,
(hyHKIMOHUPOBa oopmiieHHe HE COOTBETCTBYeT TpEOOBaHUSM WM  JTOKJIAZ
HUS OTCYTCTBYET.
kanbpiuii-pocda
THOTO Oydepa;
SIBJICHUE
nzoMoppusma;
KJaccupuKaus
U KpaTKast
XapaKTepHCTHKA
CTOMAaToJIOTHYEC
KHX LEMEHTOB;
OCHOBHBIE
MpeACTaBICHUS
)
CTOMAaToJIOTHYEC
KHX MTOJIMMEpax
[onu-, peuieHue Ha pemenue 3agau orBogutcs 30 MUHYT.
reTepoQyHKIHNO |  3amad 3amaun A7s pelIeHUs BHIJAIOTCA 3apaHee (pabouas TeTpaap). Ha
HaJbHE 3aHSATHH TpENofaBaTeNb 3aJaeT CTYACHTY 3 3aJadyd U3 BBIAAHHOTO
COETUHEHMSL. 3apaHee MepeyHs.
Buonoruuecku Pemenne kaxmoii 3aa4n CBOAUTCS K:
aKTHBHBIC - OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXET
BBICOKOMOJIEKYIT OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,
SIpHBIE - K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.
BELIECTBA 6 0ayIoB — CTYIEHT PELIII Bee 3aa4n 0e3 OIMOOK 1 HEI0YETOB
(ctpoenue, 5 0amnoB — CTYOGHT JOMYCTHJI MpHU peIIeHHH ONHOW W3 3a1ady
CBOWCTBA, HE/I0ueT;
ydacTue B 4 Gaya — CTYOCHT pelin JBe 3aJa4u 0e3 omnOOK 1 HEeI0YETOB,
(hyHKIMOHUPOBa 3 Gamna - CTYASHT pelmi ofHy 3afaqy Oe3 omIMOOK W HEJOYEeTOB U
HUE KHUBBIX NpU PEUICHUH BTOPOW AOMYCTHJ HEIO4YET; / CTYIEHT IOIyCTHI B
CHCTEM) pelIeHNN KaX0H 3a/1a4i HEAOUEThl HITH OIINOKY;

2 Oamna — CTyAEHT pelIlsl OfHY 3afady Oe3 OMMOOK M HEeI0YEeTOB,
OCTaJbHbIC HE PEIWI / CTyACHT JOIyCTHII B PEIICHUH KaXI0H 3aa4un
HEIOYEThl WIH OIIHNOKY;

1 Gamn — CTYOGHT pelMi OAHY M3 TpPeX CHUTYyallHOHHBIX 3alad C
HeloYeTaMu M OUIMOKOH, Be ApYrHe 3aJaddl pelieHbl HEeNpaBHIEHO
WX K UX PELICHUIO CTYIEHT HE MPUCTYITUIL;

0 OamoB — Bce 3aJaydl pelIeHBl HEMPAaBWJIBHO WM K PEIICHHIO O
CTYACHT HE IPUCTYIIHIL.
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3alUTa
naboparop
HBIX paboT

12

[IpenycmotpeHo BeimonHenne 4 paboT mo 3 Oamna 3a KakAylo.
3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
CIIEAYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
NpaBWI TEXHUKA O€30MaCHOCTH, 3a MpaBHIbHOE OQOpMIICHUE
nabopaTtopHO# paboThI B paboueii TeTpay;

1 Gann — 3a mpaBUIIbHOE HaNKCaHKUE BHIBOJA K TaOopaTopHOH padoTe;
1 6am — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a0OpaTOpHOH paboTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpEeuHs
BONPOCOB K JabopaTopHOil paloTe; eciu CTYOEHT JaeT Ha Hero
MOJHBIA BEPHBIA OTBET, HAauuCIHsAeTCsl 10ail, eciii OTBET HEIOJNHBIN
unu otcyTcTByeT — 0 6asioB).

KOJITTOKBH
™

3a KOJUTOKBHUYM HadmciseTcs 2 6aa.

KommokBrym npoBoauTCs B BUJE KPAaTKOTO MUCHMEHHOTO OTBETa Ha 3
Bormpoca 1o teMe. Ha orBet otBomuTCs 10 MUHYT.

Bxarouaer:

1) 2 Bompoca, TpeOyIONMX OTHOCIOKHOTO OTBeTa (OTBET Ha KaKIBIH
BoIpoc oreHuBaercs B 0,5 6amna;

0,5 6ayma — CTyACHT Ha BOIIPOC J1ajl IPABIIIBHBIN OTBET;

0 6ayI0B — CTYACHT JaJl HEIPaBUIbHBINA OTBET / OTKAa3 OT OTBETA);

2) 1 Bompoc, TpeOyromuid pa3BEepHYTOTO OTBETa (OTBET HA BOIPOC
otleHnBaeTcs B 1 6amt:

1 GaymT — CTYZIEHT Ha BOTIPOC JaJ MPaBUILHEIN OTBET;

0,5 Gamra — CTyIeHT dal YaCTUYHO TPABUIBHBIN WJIM HETIOTHBINA
OTBET;

0 6ayI0B — CTYICHT JaJl HEeIPaBUIbHBINA OTBET / OTKa3 OT OTBETA).

nucCbMeH
HO(KOHTP
O0JILHBIN

cpe3)

10

Pabora BkirOdaeT 3 3amauu U § TECTOBBIX BOIIPOCOB.

3a pemieHWe KaXkIOW 3ajaydl CTYJACHT MONy4aeT 2 Oana — eciu
3a/laua pelieHa MPaBWIBHO, | 0all — eciiM JOMyIICHBl OMIMOKH B
pacuerax, 0 OaqIOB — eciM 3ajada pelieHa HEMPaBWILHO WIH
HepelieHa BooOIe.

3a KaXIblil NpaBUIBHBIM OTBET Ha TECTOBBIA BONPOC  CTYACHT
momydaer 0,5 Oaya, €coTM OTBET HAa BOMNPOC OTCYTCTBYET WIH
HEMPABIWILHBINA CTYJEHT moirydaeT (0 6ayios.

buonorunyecku
AKTUBHBIC
HU3KOMOJIEKYIIS
pHBIE BelIecTBa
(cTpoeHue,
CBOJCTBA,
yJacTue B
(hYHKITMOHUPOBA
HUE JKUBBIX
CHCTEM).

peleHue
3a1a4

Ha pemenne 3amaun otBonutes 10 MAHYT.

3agaga mIa pemieHUs BbImaeTCs 3apaHee (pabodas TeTpanmb). Ha
3aHATHN TIPENoAaBaTeNb 3aJaeT CTYASHTY 3aJady W3 BBIIaHHOTO
3apaHee MepeyHsl.

Pemenue 3amaun cBonuTCs K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHS,

- K M3JIOKEHUIO MaTepuaa 10 ONpeneIeHHON TeMaTHKe.

2 6amia — CTYICHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gamm — CTy#meHT AOMYCTWJI B PEUICHWH 3aJadll HEAOYeThl WIIH
OIIHOKY;

0 6amIoB — 3amada pemieHa HEMPaBUIBHO WM K PEHICHUIO 3adadu
CTY[EHT HE TPUCTYIINI.
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3aImTa
JOKIIaa,
pedepara

CryneHT BBIOMpaeT OAHY M3 NPEIIOKSHHBIX TEM MM MOXKET
chopMynHpoBaTh TeMy caM (C pa3pelleHHs NpernojaBaress), JoMa
TOTOBUT JOKJIaj/pedepar B meyaTHOM BapuaHTe. Ha 3aHATHM CTyIeHT
ClaeT HalleYaTaHHBIA JTOKJIAJl, TAKXKE JIOKJIAJ] MOXKET OBITh ClaH B
AJIGKTPOHHOM BapuaHTe B Moodle, 1o Hauama 3aHSATHS, HA KOTOPOM
CHAIOT HareyaTaHHbIC JOKIAIbL.

3 Oamia — CTYIGHT TIONy4aeT IPH MPaBUILHOM COOTBETCTBUH
colepKaHHs BBIOpAaHHOW TeMe M TpeOOBaHHAM K O(OPMIICHUIO
paboThI

2 Oamna — CTYOCHT IMOJydYaeT, €CIM €CThb OMIMOKU HPU PACKPBITHU
TEMBI WM HE COOIONICHBI Bce TpeboBaHus 0hopMIICHHS JOKIIa1a

1 Gai — CTyOeHT MOyvaeT €ClIi TeMa PacKphiTa He MOIHOCTHIO U He
cOOJIOEHBI HEKOTOPbIe TpeOOBaHMSI OPOPMIICHUS

0 OanyoB — CTYIEHT IMONy4yaeT, ecld TeMa JOKJala HE PacKpbITa,
oopmiieHHe HE COOTBETCTBYeT TpEOOBaHUSM WM  JTOKJIAZ
OTCYTCTBYET.
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OTBeT Ha PK3aMCHE

30

15-20 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

21-25 06anynoB — CTYyAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHus
OuseTa Ha OLIEHKY «XOPOLIOY,

26-30 6amnoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

DK3aMEHAlMOHHBIA OWJIeT BKIIOYaeT 4 Bompoca: 2 TeOPETHYECKHX
BOIPOCA M JBE CUTYAIMOHHBIX 3aAaud. KaxIbplil U3 TEOpETHUECKUX
BONIPOCOB oOllcHWBaeTcs B 5 OamioB. PemeHue kaxmoil 3amgadu
ouenuBaercs B 10 6anos.

OTBeT Ha TEOPETUUYECKUI BOMIPOC:

5 0anyoB — UCUEPIIBIBAIOIIMI OTBET Ha BOIPOC, CBOOOTHOE BiaJcHHE
TEPMHUHOJIOTUEH, CIIOCOOHOCTh K JIOTHYECKOMY MBILIUICHHIO U
CaMOCTOSITENTbHBIM ~ YMO3AKJIIOUEHHUAM, 3HaHUE JIONOIHUTEIbHOU
JUTEPATYPHI;

4 Oamna — TOJHBIA OTBET Ha BOIPOC, CBOOOXHOE BJaJCHHE
TEPMHUHOJIOTUEH, CIIOCOOHOCTh K JIOTHYECKOMY MBILIUICHUIO U
CaMOCTOSITENFHBIM ~ YMO3AKJIIOYEHHUAM, 3HaHUE JIONOJHUTEIbHOU
JUTEPATYPHI;

3 Oamra — HEAOCTaTOYHO MOJHBIM OTBET Ha BONPOC, XOpoIIee
BJIa/ICHNE TEPMUHOJIOTHEN, HEAOCTATOYHOE IOHUMAaHNE MaTepuana;

2 GaJta — OTBET HEMOJHBIH, YaCTh MaTepuaia U3JI0KeHa HEBEpHO;

1 ©Oamt — rpyOble ommOKM, NpeAcTaBieHa (parMeHTapHas
nHOpMAIHS IO BOTIPOCY;

0 6annoB — MOMBITKA OTBETA HA BOIIPOC, OTKAa3 OT OTBETA.

Pemenne cutyanonHoM 3a1a4un:

10 GayoB - coCTaBieH MPAaBWIIBHBIA aNTOPUTM pEIIeHHs 3a7aqd, B
JIOTHYECKOM PACCYXIEHHH HET OLUIMOOK, €CTh OObSICHEHHE PELICHUS,
MOJYYeH BEpPHBIN OTBET, 3ajadya pelieHa PaluOHAIBHBIM CIIOCOOO0M;
CTYJEHT IEMOHCTPHPYET OINYHOE 3HAaHUE MaTepHana;

9 0amyoB - OTBET Ha BOMPOCH 33/1a4d JaH NMPaBUJIbHO; OOBICHEHHE
xoma e€ pemeHHus MoApoOHOe, MOceqoBaTebHOE, TPaMOTHOE, C
TEOPETUIECKIMH 000CHOBAHUSIMH;

8 0amyoB - OTBET Ha BONPOCH! 3aJa4yH JaH MPaBUIbHO, OOBSCHEHUE
xofa eé peleHust HeIOCTaTOYHO MOAPOOHOE;

7 ©annoB - OTBET Ha BONPOCHI 3aJaydl AaH MPaBUIBHO, OOBSCHEHUE
xoga e€ pemeHds MOApPoOHOE, HO HEJOCTATOYHO JIOTUYHOE, C
CIMHUYHBIMU OLIMOKaMH B JETAJISAX, HEKOTOPBIMH 3aTPyAHCHUSIMH B
TEOPETUIECCKOM 000CHOBAHHU;

6 OamioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUJIBHO;
0OBsICHEHHE XOJ]a €€ PEIICHHUS HEAOCTaTOYHO TOJHOE, C OIIHMOKaMHU,
c1abbIM TEOPETUYECKUM 00O0CHOBAHHUEM;

5 0amioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUJIBHO;
OOBsSICHEHHE XOla €€ pelleHH YacTHYHOoe, CO  CJadbIM
TEOPETUYECKHM 00O0CHOBAHHUEM;

4 Ganna - OTBETH HA BOMPOCHI 337a4i JaHbl MPAaBUIBHO; OObSCHEHNE
X0Jla ee pelIeHus ¢ oMnOKamMu, 6€3 TEOPEeTHIECKOro 000CHOBAHMS;

3 Oanna - 3amaHue TMOHATO MPaBWIBHO, JaH NMPAaBHJILHBIA OTBET, HO
HEeT 0OBSICHEHHSI X0a PEILICHHUS;

2 Oamnma - OTBETHl Ha BOMNPOCH 33/Jaud JaHbl HENPABUIBHO;
00BbsICHEHNE xoza eé petieHns JTaHO YaCTUYHOE,
HETOCIe0BaTelIbHOE, C TPYObIMH OLIMOKaMH, 0€3 TEOpEeTHYECKOTO
000CHOBAHHS;

1- Gann - 3agaHMe MOHSTO MPAaBMUIIBHO, OTBETHI Ha BOMPOCH 3afaqyu
JaHbl HEMPaBUIBHO.

0 GanmnoB — pemeHue 3a1a4n OTCYTCTBYET.

Hroro 3a cemecTp

100




HtoroBas omeHka 1o »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPagUIIMOHHOMN
yerplpexOaipHol  mmikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOW  OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

24

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTETHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3alUTa J0KJIa1a, pedepara

Tema 3. XuMust >1I€MEHTOB: KOMIUIEKCHBIE COCTMHEHUS )KUBOTO OPraHU3Ma;
peakuy, Jiexaliue B OCHOBE 00pa30BaHUs HEOPTaHUYECKOTO BEIIECTBA KOCTHOM TKaHU; MEXaHU3M
(byHKIIMOHUPOBaHUS Kajblui-hocdarnoro Oydepa; siaeHue nzomopdusma; kiaccuuraims 1 KpaTkas
XapaKTepUCTUKA CTOMATOJIOIMUECKUX [IEMEHTOB; OCHOBHbIE MPECTABIIEHUS O CTOMATOIOTHUECKUX
HoJIUMeEpax

Tunosblie TeMbl J10KJIa10B/pedepaToB
1. Xumuueckoe pasHooOpa3ue MPHUPOTHBIX OPraHMYECKHX HU3KOMOJCKYISIPHBIX COCIUHEHUH U UX
Ouonoruueckas pob.
2. Crnagxue BeIecTBa: CTPOCHHUE, OMOIOTHYECKast aKTUBHOCTb.
3.CTOMaTOIOTNYECKHUE [IEMEHTHI.
4. bruonomuMepbl CTOMATOIOTHYECKOTO HA3HAYCHUSI.

KOJIJIOKBUYM

Tema 4. [Tonu-, rerepodyHKIIMOHAIEHE COeTUHEHHS. BHOTOTHYeCcKN aKTUBHBIE BEICOKOMOIICKYISIPHBIE
BEIIeCTBA (CTPOCHUE, CBOWCTBA, y4acTHe B (DyHKIIMOHUPOBAHUE KUBBIX CHCTEM)

Tumnosbie BONPOCHI KOJUIOKBUYMA
1. Knaccudukanus aucrnepcHbix cucteM. Kimaccudukarus TMCIEPCHBIX CUCTEM 10 CTETICHU JUCTIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (Da3; MO CHIIe MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS MEXy TUCIIEPCHON (azoit
U JUCIIEPCUOHHOM CPENOH.
2. Koarymsimus. [Topor koarynsanuu u ero onpeaenenue, npasuwio Llynsue-I'apau. Bzanmuas koarynsmus.
3. Yem ompezenseTcs IepeMeieHre KOJUIOMAHOM YaCTUIbI IPU KOAT YLK ?
4. IMomupyHKIMOHATBHBIE COeAMHEHUSI. MHOTOAaTOMHBIC CITUPTHI. XeIaTHbIe KOMIUIEKCHI. CI0KHBIE AU
MHOTOATOMHBIX CIUPTOB C HEOPraHWYECKUMHU KHCIOTaMHM (HUTPODIHMLEpPUH, ¢ocdarsl INHLEpUHA,
nHO3UTAa). JIByXxaroMHble (PEHONBI: TUIPOXUHOH, PE30PLUH, MUPOKAaTeXuH. DEeHOIbl KaK AHTHUOKCH/IAHTHI.
5. Crpykrypa MENnTUa0B, NpUpoOJa NENTUAHOW cBsi3u. [loHSATHE NEpBUYHONM, BTOPUYHOM, TPETUYHOU U
YeTBEPTUYHON CTPYKTyp Oenka. Kakwe TUMBI CBsI3el MOAIEPKUBAIOT 3TU CTPYKTYphl? Hamummre cxembl
00pa30BaHUS CBS3CH.

NMUCbMEHHO
Tewma 4. Ilonu-, rerepoyHKIIMOHATBHE COSAMHEHUS. BUOTOTHYeCKH aKTUBHBIE BRICOKOMOJIEKYIISPHBIC

BeIECTBA (CTPOCHHUE, CBOMCTBA, YUacTHE B (DYHKIIMOHUPOBAHHE KMUBBIX CUCTEM)
Tunosble 3a1aHNs A5l MICbMEHHON KOHTPOJILHOI padoThl
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1. Kakas peakuuss TpPUBOOUT K TpeBpalicHHIO (eHWwIataHuHa B  (EHWITHPOBHHOTPAIHYIO
(2-0kco-3-(heHnIPOaHOBY0) KHCIIOTY:
a) IeKapOOKCUIIMpoOBaHKue;  ©) AETHIPUPOBAaHUE, B) TPAHCAMHHUPOBAHHE; T) TUAPOIU3?
1 2. CKOJIBKO ONITHYECKH aKTUBHBIX COCTMHEHHI 00pa3yeTcsi Mpyu OKUCIEHUH a30THOM KUCI0TO# D-

aino3el? HazoBure nponykT peakiuu. OTMEThTE aCUMMETPUYHBIE aTOMBI YIIIEPO/A.
Hu oxnoro. AsuiapoBasi kuceJiora. 2,3,4 1 5 aToMbl yIiiepoaa B COeIMHEHUMH acCCUMeTPHUYHbIE.
3. Heo6xoaumo yMeTh mucarh CTPYKTypHYI0 (popmyiny ATO.
4. llepBuuHas CTPYKTypa HYKJIEUHOBBIX KUCJIOT — JJIMHHAS IIelb MOHOHYKJIEOoTH0B. Llenb oOpa3yrot:
a) MOJIeKYyJIbI IEHTO03, CBsi3aHHbIe (P oCPATHON IPyNIION,
0) MOJIEKYJIbI TETEPOIUKINYECKUX OCHOBaHMM, CBSI3aHHbIE (OC(hATHOM TPYMIION,
B) MOJIEKYJIBI IIEHTO3, CBA3aHHBIE NIMKO3UIHOM CBSI3bI0 HEMIOCPEACTBEHHO APYT C IPYIOM,
') MOJIEKYJIbI [IEHTO3, CBA3aHHbIE BOJOPOJHON CBA3bIO.

pellieHHe 3a1a4

Tema 4. Ilonu-, rerepoyHKIIMOHATBHE COSAMHEHUS. BUOTOTHYeCKH aKTUBHBIE BRICOKOMOJIEKYIISIPHBIC
BeIECTBA (CTPOCHHUE, CBOMCTBA, YUacTHE B (DYHKIIMOHUPOBAHHE KMUBBIX CUCTEM)

TumnoBble CHTYallHOHHBbIE 3a1a4H
1. TAMK (y-amuHOMAacsiHasE KUCJIOTa) NMPUHUMAET y4acTHEe B OOMEHHBIX IPOIECCax, MPOUCXOMSAIINX B
TOJIOBHOM MO3re, SIBISIETCS HelpoMenuaTopoM. B MeauImHCKol npakTuke Mo Ha3BaHWEM TaMMaJjioH, WU
aMUHAJIOH, MPUMEHSETCS B KayecTBE HOOTPOIMHOIO CPEACTBA. DTa KHCIOTa SIBISETCS €CTECTBEHHBIM
MEeTabOJIUTOM HAIllero OpraHu3Ma, CHUHTE3UPYEeTCs U3 NIIyTaMHUHOBOM KHCIOTHL. Hamummre ypaBHeHHE
peakuuu. OnpeaenuTe Kiacc peakuy Mo pa3InyHbIM IPU3HAKAM.
Peakuust 3 IMMUHUPOBAHMS, 1eKAPOOKCUIMPOBAHUS.
2. B Tpéx mpoOupkax HaxXOAATCS pacTBOPbI (HPPYKTO3bI, INTIOKO3bI M Kpaxmaia (B OIHOM MpoOHpKe OIHO
BemiecTBo). Ilpemnokure MeToAbl WACHTU(DUKAIIMM STUX COEAUHEHUH (YKaXUTE MOCIENOBATEILHOCTD
MIPOBEICHUSI PEAKIIUI, UCIIOJIb3YEMbIE PEareHThl U BHEIIHUE MPU3HAKU TPOTEKaHUS PEaKLin).
1. ®pykro3y omnpeneiasiem nmo peaknuuu CelMBaHOBA, B Ka4eCTBE peareHTa UCIOJb3yeTCsl PeaKTHB
CenuBaHoBa (Ka4eCTBEHHAsl peaKUMsi HA KeTOreKco3bl), NPH3HAK TMPOTEKAHHUS PpPeakuum —
KPacHO-BHIIIHEBasi OKPACKa pacTBOpa 1ocJjie HarpeBaHusI.
2. OnpenensieM KpaxmaJj MO pPeakluH ¢ HOAOM: CHHHMe OKPAIIMBAaHUE PAacTBOpa, Ucuye3awllee NpH
HATPeBaHUM U BHOBb MOSIBJISIIONIEECS NMPHU OXJIAKICHUH.
3. I'moko3y onpeneasieM no peakunu Tpommepa: pearentsl — 10% p-p NaOH u p-p CuSO4, nociie
HATPeBaHUS I[BET P-Pa CTAHOBUTCS KeJTO-0PAHKEBbIM.
3. YyacTok reHa MMEeT CIEAYIOIIee CTPOEHHUE, COCTOAIIEE M3 MOCIeAoBaTeNbHOCTH HyKiaeoTunoB: LIT
LI'T THHA AAA TIHI. YkaxuTe CTpOCHHE COOTBETCTBYIOLIETO ydacTka Oeika, nH(OopMaIus O KOTOPOM
COICPXKUTCS B JaHHOM reHe. Kak OTpa3uTcs Ha CTPOCHHMM Oenka yaaleHHe M3 TeHa YeTBEPTOTro
HyKjeoTuaa?
Crtpoenne ydacTka Oesika: ajia-aja-cep-peH-cep. YaajileHHMe W3 TeHa 4YeTBePTOro HYKJIEOTHIA
NpUBeJeT K HAPYLIEHUI0 0ajiaHca (PeHWIAJTAHUHA, YTO BbI3bIBET (DEHUIKETOHYPHIO.

4.3 IIpomexxyTouHast aTTECTAlUS 110 AUCITUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunossie Bonpocsl 3k3amena (OIIK-7)
Tunoseie BONPOCHI IK3aMeHa
1 1. CnocoOsl BeIpaKeHHS KOHIICHTPAIIMHA PACTBOPOB.

2 2. Bydepnsie pacTBopsl, pupoaHbIe OydepHsie cucteMbl. Pacuet pH Oydepnbix cuctem, OydepHas
€MKOCTb.

3 3. IIpumenenue aacopOIMOHHBIX MPOLIECCOB B MEIUIIUHE.



4 4.  TerepodyHKIIMOHAIBHBIEC IPOU3BOAHbBIC OCH30ILHOTO PsiJia KaK JIEKAPCTBEHHBIE CPENICTBA
(canmuumioBasi, aMUHOJIOEH30MHAas, CyTb(paHUIOBAs KUCIOTHI U MX MPOU3BOAHKIE). HanmumuTe

(bopMyIIBL.
5 5. Tlonumepsl. [loHaTHE O MOTMMEpPAX MEIUIIMHCKOTO Ha3HAYCHUSI.

TunosBble 3aganua 1js 3k3amena (OIIK-7)
TunoBble 3a1a4M JJ151 IK3aMeHa
1 1.  PaccuuTaiiTe KOHCTAaHTY PaBHOBECHS PEAKIIUU OKUCIIECHUS 3TaHOJIa KUCIOPOAOM B YKCYCHBII
anpaerun (opraHuveckue coequHeHus xuakue) npu 310 K.
2 2. PaccuuTaiiTe KOJWYECTBO MIKOKO3bl U JUCTUILIMPOBAHHOM BOJIBI AJ1sl mpUroToBieHus 150 mi
40%-Hor0 pacTBOpa (MI0THOCTH pacTBopa 1540 kr/m3).

3 3. Hanwmmure cxemy o0pa3zoBaHUs TPUIIENTHIA B COCTaB KOTOPOTO BXOJAT JIM3UH, BaJIUH U [VIUIIHH,
rae MUl sBisieTcst C-KOHIIOM U 00pa3yeT CBsI3b ¢ BAIMHOM. OMpenenuTh H303JIEKTPUIECKYIO TOUKY
JTAHHOTO MEeNTH/IA.

4 4.  Hanummute npoekuuto Xeyopcea f — L —ppykrodypaHO3bl.
5 5. Hanmmwure crpyktypHyto Gopmyny ATO.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMK
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JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Orenka Komnerenmu
TOCTHKEHHMSI pe3ynbTaTa)

OIIK-7 JIeMOHCTpHUpPYET BBICOKHI yYpOBEHb 3HAHUN TEOPHH IO TIPEIMETY,

«OTITHIHON aHaJIU3UPYEeT MPAKTUYECCKHUE CUTYyaIIUH. [MpocnexuBaer
(85 - 100 6amnos) MEXTUCIUTUTMHAPHBIC CBA3H.JOTBET MOCTPOCH JIOTHYHO, MaTepHall

U3JIaraeTcs 4YeTKo, ICHO, XOPOIIUM SI3bIKOM, apTyMEHTHPOBAHO.
OIIK-7 JIeMOHCTpUpPYET JOCTaTOYHBI ypPOBEHb 3HAHMA TEOPUU 10
«xopomo NPeMETY, aHaJM3UPYeT MPAKTHYECKUE CUTYallMHd, HO JOITyCKaeT

HEKOTOpble MNOTrpeHOCTU.YB  OTHENbHBIX MpUMEpPaX  MOXKET
BBIICTTUTh MEXIUCUUIUTMHAPHBIE CBI3U.JOTBET MOCTPOEH JIOTUYHO,
MaTepua U3JIaraeTcsi XOPOUIUM SI3BIKOM.

(70 - 84 6amnoB)

OIIK-7 JIeMOHCTpUpYET HE IOCTAaTOYHBIM YPOBEHb 3HAHUN TEOPHUH TIO
npenmety.JIlnoxo  aHamu3upyer — MpakTHYECKHE  CHUTYyalH,

«YIOOBIIETBOPUTEIILHO
JOITyCKaeT HerouHocTu.{HeyBepeHHO OonpeaeIsieT

(50 - 69 6amnoB)
MEXIUCIUITMHAPHBIE CBA3U. JOTBET HE BCeraa JOrMYHO BHICTPOEH,

MaTepua u3naraercst 0e3 MpUMEHEHUs HayqYHOU TepMUHOJIOTUY. ¥

OIIK-7 JleMoHCTpHUpYET cladblii ypOBeHb 3HAHUHN Teopuu 1o mpeamety.JHe
MOXET AaHaJM3UPOBATh TPAKTHUYECKAE CHTYalluH, JJOIMYCKaeT
HeTouHOCTH.YHe MOXKeT BBLICTUTh MEKAMCIUIUIMHAPHBIC CBSI3H.
HeyBepeHHO 1 JTIOTHYECKH HEMOCIENOBATEIIEHO H3JIaraeT Marepual.

1

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

5. MeTonnuyeckue ykazaHusi AJis1 00y4al0IUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueMm paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompezaenser copepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSTENbHOM paboThl BaXKHOE 3HaYEHHE UMEIOT pa3zeisl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE O0ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaAIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.



B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JTUTEPaTyphl;

- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsl CAMOCTOATEILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOJIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
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- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHaa;
- PalIMOHAJILHOCTb UCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaK1e€ MOMEHTHI KaK:

- colep)KaHUE MPE3CHTAlUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COICpIKaHUE,
COOTBETCTBHE 3asBIICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMUYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKHUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIApTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHNE PETIaMEHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JiesiaM IPOTrPaMMBI:
- COIEpKaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TeMbl, JOCTYITHOCTh
nu3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHIKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEHICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToAN4YecKOe U HHPOPMALIMOHHOE 00ecrieyeHrue TUCIHIIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. ITonikoB B.A., XXomuun A.B. OOmias xumus : yueObnuk. - MockBa: [DOTAP-Meaua, 2012. - 400 c. -
Texkct : osmekrponnbiii // OBC «KoHCymbTaHT cCTymeHTa By3a ©  MenBy3a [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421086.html

2. TrokaBkuHa H.A. Buooprannueckas xumus : yaeOHoe nocooue. - Mocksa: [DOTAP-Menua, 2015. - 176
c. - Tekcr : onexkrponnsiii // OBC «KoHcynsranT crTyneHTa By3a u MenaBys3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970431894.html

3. TrokaBkuna H.A. buoopranmueckas XUMHS: PYKOBOACTBO K TPAKTHYCCKUM 3aHATHUAM : YYCOHBINA
KoMIUTeKT. - MockBa: [ DOTAP-Menna, 2016. - 168 c. - Tekct : snmekrponusiii // 9bC «KoHcymbrant
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970438015.html

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. bensieB A.I1. ®usnueckas U KOJUIOUAHAS XUMHUS : yueOHoe mocobue. - MockBa: [DOTAP-Menua, 2012. -
320 c. - Texcr : smexrpoHHbi // OBC «KoHcynpranT cTygeHta By3a u MeaBys3a [calT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970422076.html

2. Xaputonos 10O.4., IxabapoB J[.H. Ananutnueckas xumusa. KauecTBeHHbIi aHanu3. TuTpumerpus.
COopHuk ynpaxsHeHuid : ydueOHoe mocoOue. - MockBa: 'DOTAP-Menuna, 2015. - 240 c. - Tekcr
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970432723.html

6.3 VlHble UCTOYHUKMU:
1. YHuBepcuteTckas OMOIMOTEeKa OHJIAlH: AIEKTPOHHO-O0MOIMoTeYHas cuctema - http:// www.biblioclub.ru

2. Koucynsrant crymeHTta. ['yMaHuTapHble  HAayKd:  JJIEKTPOHHO-OMOIMOTEYHass  cUCTeMa -
http://www.studentlibrary.ru

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JInnieH3MOHHOE MTPOTpaMMHOE 0OeCTIIeYeHHE:
Microsoft Office [Ipodeccronanbhsrii mioc 2007

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru
2. Poccuiickas rocynapctBenHas onoauoreka. — URL: https://www.rsl.ru

3. Poccuiickas HanonanbHas oubmauoreka. — URL: http://nlr.ru

4. Hayunas onekrponHas Oubnuorexka Poccuiickoit akamemunm — ectectBozHanmi. —  URL:
https://www.monographies.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



