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

OIIK-8 Cnocoben

HCIIOJIB30BaTh

OCHOBHBIC

(I)I/ISI/IKO-XI/IMI/I‘IGCKI/IC, MaATEMaTUYCCKHUEC n

CCTCCTBCHHOHAYYHEBIC IMOHATHA U METOABI TP PECIICHHUN HpO(bGCCI/IOHaJ'IBHBIX 3aga4d

1.2 Tumel 3aga4 mpoQecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax

OCBOEHUS NUCIUTUINHEL:
- MEIUIUHCKUN

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
chepe: 02 3mpaBooxpaHeHue (B cdepe OKa3aHHS METUIIMHCKONW TOMOIIM TPHU CTOMATOJIOTHYECKHX

3a00JIeBaHUSAX )

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnerenuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-8 Cnocoben
HCIOIb30BaTh OCHOBHEIE
(U3UKO-XUMHUECKUE,
MaTreMaTHu4eCKHUe U
€CTeCTBEHHOHAYYHBIE
MOHSATHUS ¥ METOJIBI TIPH
peleHrn
MpodeCCHOHATBHBIX 33734

[Ipumensier ocHOBHbBIE (PHU3UKO-XHMHUYECKHE TOHATHS U
TEOPUH HA TPaKTHKE. AHaTU3UPyeT  pe3yJbTaThl
(U3UKO-XUMHYECKUX METONOB HCCIICOBAHUS CTPOCHHS,
CBOWCTB M PEaKIMOHHON CIOCOOHOCTH COCOUHEHUM A
peneHus npoQeccroHaIbHbIX 3a4a4

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-8 CnocoGeH HMCIoib30BaTh OCHOBHBIE (DU3HKO-XMMHYECKHE, MaTEeMaTHYEeCKUE W
€CTECTBEHHOHAYYHbIE TOHITHUS U METOABI IIPU PELICHUH MPOPECCUOHATBHBIX 3a1a4

No HaumenoBanue ®dopma
/1 TACITATIINH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 1 2 3 4
1 |bruonorus +
2 |MarepuaioBesicHuE +
3 |Memunuackas gusuka +
4 | Tommorpaduueckast +
aHATOMUS TOJIOBHI U
men

2. Mecto aucuumiimabl B cTpykrype OIl cnenmanurera:

JNucrummHa «XWMHS» OTHOCUTCA K o0s3aTrenbHOM uacth ydeOHoro turana OIl mo HampaBieHHIO
noarotosku 31.05.03 - Cromarosnorus.

JucuumnnHa «XuMus» uzydaercs B 1 cemectpe.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 3 3.€.




Ounas: 3 3.€.

Bun yueGHOM paboThI (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 108
KonTaktHas pabora 48
Jlexnuu (Jlekiun) 16
Jlaboparopnsie (JIab. pab.) 32
CamocrostenbHas pabota (CP) 24
DK3aMeH 36

3.2.ConepxaHue Kypca:

No Hassanue Bun yuebHo
TEMBI paszena/TeMsl pabotsl, yac.

Jlek [JIa6 | CP
1005051

pao.

O]10|O

DOpMBI TEKYILIETO
KOHTPOJIS

1 cemectp

1 OO01mmas XumMus

3amura
1a00paTOPHBIX
pabor;
KonTtponbHas
pabora;
Cocrasnenue
TEMaTHU4YEeCKOTO
KOHCIIEKTA;
[IpoBepounas
pabora;
TecTtupoBanue

2 buooprannueckas
XUMUS

12 | 18 | 16

3amura
1a00paTOPHBIX
pabor;
KontponbpHas
pabora;
IIpoBepounas
pabora;
TectupoBanue

Tema 1. Oomas xumus (OIIK-8)

Jlexkuns.




Jlexnus-Busyanusanus 1. Poiib BOIbI U pacTBOPOB B KU3HEACITENEHOCTH. CIOCOOBI BBIPAKCHUS
KOHIICHTpAIH pacTBOPOB. OCMOISIBHOCTD U OCMOJISIPHOCTh OMOJIOTUYECKUX JKUKOCTEH U
nepy3MOHHBIX pacTBOPOB. Poib ocMoca B Ouonornyeckux cucremax. AMdonutel. M303mekrpudeckas
Touka. bydepHoe aeiicTBrE - OCHOBHOI MEXaHHM3M MPOTOIUTUIECKOTO TOMEOCTa3a opranu3mMa. MexaHusm
neiictBus OydepHsix cucreM. 3oHa OydepHoro aerictBus u OydepHas emxocts. Pacuer pH
MIPOTOJIUTHYECKUX CUCTEM. By(epHbie cucTeMbl KpOoBH: THIpOKapOoHaTHasA, pocdarHasi, reMOrIO0MHOBAS,
npotenHoBas. [IoHSITHE 0 KUCIIOTHO-OCHOBHOM COCTOSIHUHM OpTraHu3Ma. JIeKIus-Bu3yaan3amus 2.
[ToBepxHoCTHOE HaTsLKeHHE. AncopOuusi. YpaBHenue [n66ca. [loBepXHOCTHO-aKTHBHBIE U
MOBEPXHOCTHO-HEAKTUBHBIC BelleCTBa. VI3MEHEHNE TOBEPXHOCTHON aKTHBHOCTH B TOMOJIOTHYECKUX PsIax
(mpaBusio Tpay6e). 3aBUCUMOCTh BEIMYUHBI aCOPOLIMU OT pa3IUYHBIX GakTopoB. [IpaBuiio BelpaBHUBAHUS
noJsipHocteil. M30uparensHas agcopOuus. 3HadeHHe aICOPOLIMOHHBIX MPOLIECCOB IS
KHU3HEACITETbHOCTH. DU3NKO-XMMHYECKHE OCHOBBI aJICOPOIIMOHHON TEpaIuu, TeMOCOPOIIMH, TPUMEHEHUS
B MEAMIIMHE HOHUTOB. [Iprupoaa KOIIOMIHOTO COCTOSsIHMSI. MOJIEKYISIpHO-KUHETHYECKHIE CBOMCTBA
KOJJIOMTHO-AUCTIEPCHBIX cucTeM. ONTHYECKHUE CBOMCTBA. DIEKTPOKUHETUYECKUE CBOIcTBA. CTpoeHue
JBOMHOTO JIEKTPUUYECKOTO CII0Sl. YCTOWYMBOCTH JUCTepCHBIX cucTeM. Koarymsius. [Topor koarynsmuu u
ero onpenenenue, npasuio Lllyneie-Iapau, sBnenue npuBbikanus. BzanMuas koarymsiust. KomnonaHas
3amuTa ¥ nentusanus. Komnonnnsie [TAB; 6uonornuecku Baxxabie Koutouanbeie [IAB (MbLia, J€TepreHTsI,
KEITIHBIC KUCIOTHI). JINTIOCOMBI.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue 1
OsznakomutenbHas adoparoprast pabora Ne 1: Texnuka OezonmacHocTH, «HaBBIKM pabOTHI ¢ XMMHYECKOM
MOCYIOM»
PeaktuBbl 1 000pynOBaHUE: MPOOUPKH, KOJIOBI, MUTIETKU, [IMIUHAPBI, BODOHKHU, YHHBEPCATbHBIC IITATHBBI,
[ITaTeIn, MEpPHbIe KONOBI, OIOPETKH, BOASHBIE OaHM, JEp)KaTelb i MPOOUPOK, CIUPTOBKH, CIUYKH,
¢upTpoBanpHast Oymara, CTakaH co B3My4eHHOM xunkoctoio, 0,11 p-p NaOH, 0,11 p-p CH3COOH.
OnpiT 1. TuTpOBaHME
TurpoBanue - 3T0 crmoco0 ompeneNeHUs] KOHIEHTPAIMA KHUCIOTHI WM OCHOBAaHHUS B pPacTBOpE, IMyTeM
U3MepeHusl 00beMa TUTpaHTa (OCHOBAHUS WM KHCIOTHI C 33JIaHHOM KOHIIEHTpaluel) HeOOXOAUMOTO s
IIOJIHOM HEUTpaIN3allud UMEIOLIETOCS PeareHra.
TutrpoBaHue MPOU3BOMAT C TIOMOIIBIO OIOPETKH, 3aTIOJTHEHHON TUTPAHTOM JI0 HYJIEBOW OTMETKU. THUTPOBAThH
HauMHas OT JIPYIMX OTMETOK HE PEKOMEHAYETCs, TaK KaK IIKaya OIOPETKH MOXKET ObITh HEPABHOMEPHOM.
3anonHeHne OIOPEeTOK paboyuM PAacTBOPOM MPOM3BOIAT Yepe3 BOPOHKY WM C MOMOIIbIO CHEIMATbHBIX
MpHUCIocoOIeHu, ecnu OropeTka MoyyaBToMarnyeckas. KOHEUHyI0 TOYKYy THUTPOBAHMS OIPENEISIOT
UHAUKATOPOM WU (U3UKO-XUMUYECKUMU MeToAaMU (10 3JIEKTPONPOBOJHOCTH, CBETOINPOITYCKAaHUIO,
MOTEHUUATY MHAUKATOPHOTO 3JeKTpona u T. A.). [lo konuuecTBy MOIIEANIET0 HA TUTPOBaHUE pabOYero
pacTBOpa pacCUUTHIBAIOT PE3YIbTAThl aHATH3A.
[Ipu TUTpOBaHUU ClIETyeT NIPUIEPKUBATHCS CIEAYIOIIUX MTPABUIL:
1) CHauana Hy)XHO 3alIOJTHUTH OIOPETKY BHIIIE HYJIEBOTO JIEJCHHS, a 3aTe€M MEJICHHO CITyCKaTh KHUIKOCTh
710 HYJIEBOTO AENIEHUSs, YTOOBI YIAIUTh U3 PE3UHOBOU TPYOKH WM U3 KpaHa BO3IYyX.
2) HamonmusTh OFOPETKY KMIKOCTBIO CIIEAYET Yepe3 BOPOHKY M TaK, YTOOBI KUAKOCTh CTEKala IO CTEHAM
OIOPETKH.
3) BropeTka H0KHA HAXOJUTHCSI B CTPOTO BEPTHKAIBHOM TTOJIOKEHUH.
4) Tlpu oTcuere AENCHUI 11a3 TOJDKEH HAXOAUTHCS Ha OJHOM JIMHUU C MEHHUCKOM.
5) BeuinBaHMe KUAKOCTH CIIELYET IPOBOAUTD C OJHOW U TOM ke CKOpocThio. [locie Toro kak 3akpbIT KpaH,
HEOOXOUMO TOMOXKAATh OIHY-IBE MHUHYTHI, YTOOBI JKUAKOCTh B OIOPETKE MPUHSIIA HOPMaJIbHOE
MOJIOXKEHHE, MTOCIIE YETO MOXKHO MPOU3BOAUTH OTCUET JICTICHUH.
6) TutrpoBaHHe HE PEKOMEHAYETCS BECTH C MaJbIMU KOJMYECTBAMM, TaK KaK BKpaBIIAsCs OIIMOKa
3HAYUTEIHLHO BO3PACTET MPH MO/ICUETAX.
7) Tlocne TuUTpOBaHUS KHUIKOCTh W3 OIOPETKM BBUIMBAIOT, OIOPETKY IPOMBIBAIOT M CIIOJACKHUBAIOT
JUCTUITMPOBAHHOW BOJIOM.
JlaGopaTopHoe 3aHsiTHe 2
[ToaroToBka K BBHITIOMHEHHUIO TMPAKTUYECKOW YACTH JIabopaTopHOW paboThl — perneHue 3amad «CrocoObl
BBIPKEHUS KOHIICHTPAIIUU PACTBOPOBY.



JlabopaTtopHoe 3ansiTHe 3

Jlabopatopnas pabota Ne2 «IIpurotoBneHnne pacTBopa 3aJaHHON KOHIICHTPALIHI

PeaktuBsl u obopynosanue: 1M pactBop CH3COOH; 0,1M pactBop NaOH; muctuinnupoBaHHas BOJA;
pactBop (benondranenna; OropeTka; BOpOHKA; MUTETKA HA 5 MIT; muneTka Ha 10 M, rpyIra; MepHas Koida
Ha 50 mur; 2 crakana; 3 KOJIOBI ISt THTPOBAHUS; IIWITHHIP.

OmnpiT 1. [TpuroroBienue pacTBopa YKCYCHOM KUCJIOTHI 3aJaHHON KOHIEHTPALUH.

Paccuutanu o6bemM 1M pacTBopa yKCyCHOM KHCIOTBI, HEOOXOAMMBIH Ui TpurotosiaeHust 50 M pacTBopa
3aJaHHOM KOHUEHTPALINH.

B3suin nunetkoit 06EMOM 5 M paccuuTaHHbIi 00beM 1M pacTBOpa KHMCIOTHI, IEPEHECTH €r0 B MEPHYIO
K0J10y ¥ TOBENM 00BEM 1O METKH TUCTUIUIMPOBAHHOM BOOM. PacTBOp nmepemMerany v BBUIHIN B CTAKaH.
[Tunerkoii u3 crakana oroOpamu 10 MJ TPUTOTOBIECHHOTO pPAacTBOpa M IEPEHECIH €ro B KoJOy JuIs
tutpoBanus. JloGaBwim 2-3 karum (enondranenna. Takum 00pa3oM 3amoOMHWINM TPHU KOJIOBI IS
TUTPOBAHUS.

broperky 3anomawnm 0,1 M pacTBOpOM rHpOKCHIa HATPHUS.

3aroIHEeHHOCTh OIOPETKM M MUIETKH ONPENEIISUTH 110 HUKHEMY MEHHUCKY.

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

OTTUTpPOBaAIM PACTBOPHI KUCIOTHI (PAcTBOP CUMTAETCS OTTUTPOBAHHBIM, €CIIU MpH J00aBieHuu 1 Karm
IIeJI0YM OKpacka pacTBOpa HE UCUE3aeT B TeUEeHUE | MUHYTHI).

JlaHHbBIE TUTPOBAHMSI 3aHECIIN B TAOIUILY.

JlaGopatopHoe 3ansiTue 4

[TonroroBKka K BBITIOJIHEHUIO MPAKTUYECKON YacTH JIabopaTopHOW paboThl — pemieHue 3amad «CBoHCTBa
Oy epHBIX PaCTBOPOBY.

JlaGopaTopHoe 3ansiTue 5

JlaGoparophas pabota Ne 3 «CBoiicTBa Oy(hepHBIX pacCTBOPOBY.

PeaktuBbl u o6opynosanue: 0,1 M u 0,01 M consnas kucinora; 0,1 M pacTBOpbl YKCyCHOW KHCIIOTHI,
TUIPOKCHUA HATpus, anerara HaTpus; pactBop xjopuaa Hatpus 0,9 %; pacTBop JnakMouja B STaHOIE;
HabOp MPOOUPOK B IITATHBE; MUIIETKU EMKOCTBIO 1 MII; KaleJIbHUIIbI C PACTBOPAMHU.

Omnpit 1. [Ipurorosienue Oy(hepHBIX paCTBOPOB C pa3IMYHBIM 3HadeHueM pH.

1.1. Paccuntanu o0beMbl UCXOMHBIX PACTBOPOB ISl MIPUTOTOBIEHUs OydepHbIX cMeceit oobemom 10 mut ¢
cootHomenreM kKoHnentpanuii CH3COONa u CH3COOH: B mpobupke Ne 1 - 1:9, B mpoOupke Ne 2 - 1:1, B
npobupke Ne 3 - 9:1.

1.2. OObeMBI pacTBOPOB YKCYCHOW KHCJOTBI M aleTara HaTpusi OTMEPUIM B MPOOUPKU C IMOMOIIBIO
MUMETKH; COACPKUMOE MPOOHPOK TUIATEIHHO MEPEMEIIIAIIH.

1.3. IIpuroroBuinu cepuro Oy(hepHbIX pacCTBOPOB C TEM K€ COOTHOIICHUEM KOHIICHTPAIMKA COM M KUCIIOTHI,
HO C MEHbIIEH CyMMapHOW KOHIEHTpalueld KOMIOHEHTOB. J[is 3Toro mumerkoid oroOpanu mo 1 mi
MIPUTOTOBJIEHHBIX PaHEE PAaCTBOPOB U K KKAOMY J100aBWIM 8 MII TUCTHIUIMPOBAaHHON Bozbl. Conepkumoe
nepememanu (B mpobupkax Ne 1 mw 4, No 2 u 5, No 3 u 6 HaxXomsTCs PacTBOPHI C OJUHAKOBHIM
COOTHOILICHHEM KOHLIEHTPAIlMl COJIM W KHUCJIOTB, HO pacTBOpel B mpoOupkax Ne 4 - 6 sBIsIOTCA
pa30aBICHHBIMU IO CPABHEHUIO C TAKOBBIMH B IIpodupkax Ne 1 - 3.)

1.4. Bo Bce mpoOupku 100aBWIM IO 2 KarJId pacTBOpA JIAKMOMJIA, COACPKUMOE MPOOUPOK MepeMeIaiu.
Ha 6enom (hoHe cpaBHUIM OKPACKy pacTBOPOB.

1.5. Pe3ynbraTsl HaOMIONEHUN U PACUETOB BHECIH B TAOJIHILY:

Omnpit 2. V3ydyeHue BIHsIHHUS HEOOJBIIMX KOJMMYECTB CHIIBHBIX KHCIOT MU OCHOBaHWM Ha mokasarenb pH
OydepHoro pactBopa.

2.1. B mpobupkax Ne 1, 2 mpurorounu no 10 mia OydepHOro pacTBopa ¢ COOTHOIIEHHEM KOHLIEHTPAIHA
arieraTa HaTpusl U YKCYCHOM KHCIIOTHI 2:3, IpeIBapUTENbHO PACCUUTAHHBIE 00BEMBI PACTBOPOB OTMEPUIIH C
IIOMOIIbIO MMUIIETOK.

2.2. B mpo6upku Ne 3 u 4 orobpanu nunerkoit o 10 mn ¢usnonoruueckoro pactsopa (0,9 % pactBopa
XJIOpHUIa HaTPpus).

2.3. Ko BceM pacTBOpaMm [100aBMIM TIO 5 Kameiab pacTBOpa JaKMOUJA W COISPKHUMOE TMPOOMPOK
MepeMeIaiiy.



2.4. B npobupku Nel u 3 noGasunm o 5 xanenb 0,1 M pactBopa ruapokcuaa Hatpus, B Ne 2 u 4 - mo 5
karenb 0,1 M comnsiHol kucnotsl. Bee pacTBOpHI epemMeniaii.

Pesynbrarsl HaOMIOACHMIA BHECIH B TAONHUILY.

JlaGopaTopHoe 3ansiTue 6

JlaGoparopnas pabota Ned «Onpenenenue nopora koarynsuuu 3ot Fe(OH)3».

PeaktuBbl 1 00OpynOBaHuE: AUCTUIUIMPOBaHHAs BoAa; 2 %-Hblil pactBop FeCl3; 0,01 u pactBop K2S04,

KCl, K3[Fe(CN)6], BaCl2, AICI3; crakan Ha 200 mut; 10 mpoHyMepOBaHHBIX POOUPOK; MEPHBINA IIUITUHIP
Ha 10 MJI; DJIEKTPOTUIUTKA.

Omnpit 1. Onpenenenue MIEKTPOIUTA ¢ HAUOOIbIIEH KOaryIUpYIOel ClIOCOOHOCTHIO.

B 5 mpo6upox vamwm mo 10 ma 301 Fe(OH)3 u B kaxayto q100aBwiv 1Mo 3MJI paCTBOPOB IEKTPOIUTOB
(KC1, K2504, K3[Fe(CN)6], BaCl2, AICI3). Yepe3 20 — 30 MuHyT mociie J00aBICHUS 3JICKTPOJIUTOB
COZIEPKUMOE MPOOUPOK pacCMATPUBAIOT M OTMEUAIOT T€ MPOOMPKHU, Te MPOM30LLIA SBHASI KOATYISALUS.
Pesynprarel HaOmoneHuit 3anucanu B Tabnuiy. Hanuuue minm oTCyTCTBHE KOAryasUU OTMETHIIM 3HAKOM
«t» WA «-»

JlabGopaTopHoe 3ansitue 7

Brimonnenne nmposepouHoit padotsl Nel. Hanmncanue koHTposabHOTO cpes3a/TrectupoBanue Nel.
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

1. BBIMOMHUTH JOMAIIHIOIO KOHTPOJIbHYIO padoTy.

2. IToAroTOBUTHCS K BBIOIHEHUIO U 3allUTe Ja00paTOpHBIX PaloT.

3. Cnenarb KOHCIEKT TEOPETHYECKOTO MarepHalia ¢ HCIOIb30BAHHEM MaTepuaia JIeKIUA U JPyTux
TUTEPATYPHBIX HCTOYHUKOB, a TAK K€ UHTEPHET —PECYPCOB.

4. Pemmuts 3amaun (cm. C/1O Moodle):

1. YcranoBure, kakuM siBisieTcst ipu 37 °C pacTBop XJiopujia Kajus (TUIIO-, TUTIEP- WIIHM H30TOHUYECKHUM) C
MoJIsipHON KoHIeHTparueidr paBHor 0,01 momnb/n (n3oToHMUeckuid kKodddumueHT 1,96), Mo OTHOIICHUIO K
1a3mMe KpOoBH.

2. [Ipu uccnenoBaHUM JTAKTATACTHUAPOTEHA3BI 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 Kb, YTOOBI MOTyYnTh Takol OydepHbIil pacTBOp.

3. B meaunune npumenstor 10% pactBop xuopuaa kansuus. Bo3moxHo nu ncnonb3oBanue 0,2 H pacTBOpa
xjiopuctoro Kanbiwms (p = 1,0316 /M) 1y1st BHyTPUBEHHOTO BBEACHUS ?

4. TIpotrBoMOHaMH 30515 Cylb(duaa 30J10Ta OKa3aJIMCh HOHBI HaTpus. Hanuimure cxeMy cTpoeHUs] MULIEILIIbI
3TOTO 307151, €CJIM OH 00pa30BaH XJIOPUAOM 30J10Ta U CYJIb()UIOM HATPUS.

5. CaMOCTOATENBHO COCTaBUTh KOHCHEKT TEOPETUYECKOrO MarepHuala ¢ HCIOIb30BAHUEM JHUTEpPATypPHBIX
MCTOYHHMKOB U HHTEPHET — PECYPCOB, B KOTOPOM HEOOXOAMMO OCBETHUTH CJIEIYIOIINE BOIPOCHI:

1. TloHaTue OMOreHHOCTH XHUMHUYECKHUX HdieMeHToB. Kiaccuduxamuss OHOTEHHBIX 3JEMEHTOB IO HX
(GYHKIIMOHATIBHON POJIM: OPTraHOTEHBI, 3JIEMEHTHI JIEKTPOIUTHOTO (POHA, MUKPOIJIEMEHTHI

2. XuMus OMOTEHHBIX JJIEMEHTOB S- OJIOKa.
3. XuMus OMOreHHBIX 3IEMEHTOB d- OI0Ka.
4. Xumusi OMOTEHHBIX JIEMEHTOB p- OJI0Ka.

5. Peakuuu, nexamue B OCHOBE 00pa3oBaHUS HEOPTraHMYECKOTO BEIIECTBA KOCTHOW TKaHU
rugpokcudocdara KampIus.

6. Mexanusm QyHKIIMOHUPOBaHUS Kanblui-pocdarHoro Oydepa.

7. N3zomopdusm. 3amernieHue HOHOB B THApPOKcH(pocdare Kaabllvs, OCHOBAHHOE Ha M30MOp(HU3Me (MOHBI
Sr, Be, Cd, ¢dropun - HOHBI) U BIMSHUE HA CTPYKTYPHO-MEXaHHYECKHNE CBOMCTBA TBEPABIX TKAHEH.

8. Xumm3m nporiecca GopMUPOBaHUS KOCTHOM TKaHU B OCTeoOmacTax U (PakTOPhI CIIOCOOCTBYIOIIHE 3TOMY.
9. XuMUYeCKHil COCTaB ICHTUHA U AMaJH 3y0O0B.

10. Pa3pymenue 3yOHON 3Many MpU HAPYMIEHWH KHUCJIOTHO-IEIOYHOTO W TeTEPOTeHHOTO PAaBHOBECHH B
MOJIOCTH pTa.

11. OcHOBHBIE KOMIUIEKCHBIC COCAMHEHUS JKMBOTO OpraHu3ma (reM, IHaHOKOOallaMHH, XJOpOpUILT) —
CTPYKTypa ¥ 3HaYCHUE IS KU3HEACATCITHHOCTH.

6. [ToaroToBUTHCS K HATMCAHUIO POBEPOUHOM paboThI Nel.



7. IloArOTOBUTHCS K HAIIMCAHUIO KOHTPOJILHOTO cpe3a/TecTrupoBanus Nel.

Tema 2. buooprannueckas xumus (OIIK-8)

Jlexknus.
Knaccuueckas nekuus 1. Knaccudukanus opranndeckux coenuaeHuil. OCHOBHBIC BUJIbI HOMEHKIIATYP
oprannueckux coequHennil. Homenxiarypa no cucreme IUPAC u TpuBuanbHas HoMeHkIatypa. M3omepus
OpPraHMYECKHUX COEUHEHMI: CTPYKTypHas U IPOCTpaHCTBEHHas (cTepeon3oMepusi). [ eomeTpuueckas
n3oMepus. [Ipu3Haku ONTHUYECKU aKTUBHBIX COCIMHEHUN. BUabl oTHYECKONU H30MEpUHU.
Jlexums-Buzyanu3zanus 2. [Tonu- u rerepoyHKIIMOHATEHOCTD KaK OMH U3 XapaKTEPHBIX MPU3HAKOB
OpPraHMYECKHUX COEIUHEHMM, yUaCTBYIOIIUX B MpoOlieccax KUZHEAEATEIbHOCTH U UCIIOIb3yEMbIX B KAUECTBE
JIEKapCTBEHHBIX BemecTB. OCOOEHHOCTH XMMHUYECKOTO MOBEICHHS MTOJTU- U TeTepOPyHKIIMOHATBHBIX
COEMHEHUI: KHCIOTHO-OCHOBHBIE CBOMCTBA (aM(oUTHI), HUKIM3ALKS U XelaTrooopazoBanue. Bzaumuoe
BIMSHUE (QYHKIIMOHAIBHBIX TPyNIl. brosornuecku BaxHbIe TeTEPOIMKINIECKIE COSTUHEHUSI.
Terpanupponbhbie coenuHenus (nmophut, rem u 1p.). [IponsBonHbie NUpUANHA, H30HUKOTHHOBOMH
KHCJIOTBI, TUpa30j1a, UMHUa30J1a, IUPUMUANHA, IypUHa, THa301a. KeTo-eHoIbHAas U JaKTUM-JITaKTaMHast
TayTOMEpHs B THIPOKCUA30TCOACPKAIINX TeTePOLUKINYECKUX coenHeHnX. bapourtypoBas kuciora u eé
IIPOU3BOAHBIE. [ MIPOKCUITypHHBI (TUIIOKCAaHTUH, KCAaHTUH, MOYeBas KucioTa). JIekiusa-susyanusanus 3.
0-AMUHOKHCIIOTBI, IENTH/IBI U OeNkH. bruonornuecku BakHbIe peakuy a-aMUHOKHUCIOT. OOpazoBaHue
NEeNTUIHOH cBs3U. KauecTBEHHbIE peakIiy Ha 0-aMHUHOKHUCIIOTHI U O6eku. CTpyKTypa, Kjlaccu(uKkaius u
¢byHkumy nenTuaoB. KUCIOTHBIHN U MIE€T04YHOM THIPOJIN3 NENTHUIOB. YCTAaHOBICHNE AMUHOKHCIOTHOTO
COCTaBa C MOMOIIBI0 COBPEMEHHBIX (PH3UKO-XUMHUYECKUX METO10B. KanbIuii-cBs3pIBatole Oenku
JICHTUHA U SMajH. Mi3MeHeHne aMMHOKUCIIOTHOTO COCTaBa KOJUIareHa ASHTUHA MTPU SBOJIOIHMU 3yOHOTO
3a4aTKa B IMOCTOSIHHBIN 3y0. JIekus-susyanuzamus 4. YrieBonbl — MOHOCAXapHIbl: Kiaccudukanus,
M30MEpHs, XUMUYECKHE CBOMCTBA (OKUCIICHHE, BOCCTAHOBIICHHE, 3TepruduKaIus). buosornuecku BakHbIe
peakuuu MoHocaxapuaoB. [omononucaxapuasl: (aMui103a, aMUIONEKTHH, ITIMKOI'€H, AEKCTPaH,
nesntono3a). Ilekrnael. MOHOKapOOKCHIIIIEIITION03a, MTOMAKPHUIILIEIUTION03a — OCHOBA T€MOCTAaTHYECKUX
NEPEeBA30YHBIX MaTepHaioB. [ erepononucaxapuibl: THATypOHOBAs KUCIOTA, XOHAPOUTHHCYIIb()ATHI.
I'enapun. [ToHsATHE O CMEIIAHHBIX OMONOIMMEpax (ITTMKOMPOTEUHBI, ITTUKOIUIHIBL U J1p.). Binsxue
MYKOIIOJINCAXapHUI0B HA CTAOMIN3AIMIO CTPYKTYPHI KOJIJIareHa JeHTHHA U sMaiu. JIekuus—Bu3yanuszanus 5.
HyxiienHoBbIe KUCIOTHI: (PYHKLIUH, CTPYKTYPa, XUMHUUECKHUE CBOUCTBA. [ MAPOIN3 HYKIENHOBBIX KUCIIOT in
vivo u in vitro. Hykieo3unmono- u nonupocoarsi: AMD, AJI®, ATD. Hykneozuanukiodpocdarst
(TAM®). X poib Kak MaKpO3IPTUYE€CKUX COCAMHEHUHN U BHYTPHKJIETOUHBIX ONOPEryasTopoB. JIekius
—Bu3yanuzanus 6. Jlunuasl. Knaccudukanus nununos: OMbuisiemble Tunuabl. EcrecTBeHHBIE )KUPBI KaKk
CMECh TpUaUMWININLEpUHOB. [loHATHE O cTpoeHNH BOCKOB. OCHOBHBIE IPUPOHBIE BHICILINE )KUPHBIE
KHCJIOTBI, BXOASIIME B COCTAB JIMIIU0B: IaJIbMUTHHOBAS, CTEAPUHOBASI, OJIEMHOBAsI, TMHOJIEBAs,
JIMHOJIEHOBAs, apaxua0HOBasl. bruonornuecku BakHble XUMUUECKUE PEAKIIMU JIUIHMI0B: OMBUICHUE,
TUIPUPOBaHUE, OKUCIICHNE. BiusHue munuaoB Ha MUHEpaIu3aluio JeHTHHA. BoopacTBopruMble
BUTaMHHBI (CBOWCTBA, yuyacTHe B ()YHKLMOHUPOBAHUHU KHUBBIX cCUCTEM). JKupopacTBOpHMbIE BUTAMUHBI
(cBoiicTBa, yyactue B (pyHKIIMOHMPOBAHUH KUBBIX cucteM). [Ipencrasnenue 06 ankantongax u
aHTUOMOTHKAX.

JlaGopaTopHbie padoThbI.
JlabopatopHoe 3ansitue 1
Jlabopatopnas pabora Ne 5 «3y4yeHune CBOMCTB MOHO-, TIOJIU- M TeTEPOPYHKIIMOHAIBHBIX COCTUHEHUI.
PeakTuBsl 1 060pynOBaHHE: ATAHOI, pacTBOp 2,4-muHuTpodenmnruapasuna, popmanus, 50 % p-p aueroHa,
10 %-HBIii pacTBOp THUAPOKCHAA HATPHsL, XpOMOBas cMech, 5 %-HbIi pacTBOp cynbdara meau (II),
CAJIMIIIIOBAs KUCIIOTA, alleTUIICAIMIIAIIOBAs KUCIOTa, pacTBOp xiopunaa xenesa (I1I), munepun, mratus ¢
npoOUpKaMH, CIIUPTOBKA, IPOOHPKOAEPIKATENb, CITUYKH.
OmnpiT 1. KauecTBeHHas peakiys Ha aJibICTUIbl U KETOHBI.
B nBe mpobupku momectunu 0,5 M HACBHIIEHHOTO pacTBopa 2,4- TUHUTPOPEHWITHIpPA3UHA, B OIHY
nobasuin 5-10 xanens ¢popmanuna, a B 1pyryio — 5...10 kanens 50% p-pa aueroHa.
OnpIT 2. OKKUCIEHUE CIUPTOB.
B npobupky Hanmimm 2-3 M XpOMOBOW CMECH U 100aBUJIH IO KAIUIAM IpU BCTpsAXuBaHUU 0,5 MII 3TUIOBOTO
CIupTa.



Omnpit 3. O6pa3oBaHue XEIATHOTO KOMITJIEKCA

B npobupky momectunu 1 Mia pactBopa ruapokcuia Hatpus. [[o0aBuUiIM HECKOJIBKO Kamelb 5 %-HOro
pacTBopa cynbdara Menu 10 BblMaaeHus roayooro ocaaka. K oOpa3oBaBiiemycst ocaaKy THIpPOKCHIA MEAU
(IT) no6aBumnu 0,5 M rMIIEpUHA.

OmnpiT 4. Onpenenenue GeHoIBHOTO (pparmMeHTa B MOJIEKYJIE CATUIMIOBON KUCIOTHI

B omny mpoOupky nmomectunu 0,5 mut pactBopa (peHosa, B IPyryo HECKOJIBKO KPUCTAIITUKOB CATUIIAIIOBOM
KHCIIOTBI, B TPEThIO — TAKOE )K€ KOJMYECTBO AalleTUJICATUIIMIOBON KUCIIOTHI, B MPOOUPKHU C CAIIULIUIOBON 1
aIeTUJICATMITMIIOBOM KuciaoTaMu Ao00aBmin mo 0,5 MJT BOJbI, XOpOIIO BCTPSAXHYNIH. [locine BCTpsxuBaHus B
KKy MpoOupKy mob6aBwmm xiopup skenesa (III), oTMeTnnm okpacky pacTBopa B Ko MPOOHpKE,
MIOCJIE€ Yero Harpesu MpoOUpPKY € aleTHIICATUIIMIOBONM KUCIOTON 1O KUIIEHHUS.

3anucanu Bce BUAMMBIE U3MeHEHHs. Hanvcanu ypaBHEHUs peakiyii.
3anucaiy COOTBETCTBYIOLIUMN BBIBO/I.
JlaGopaTopHoe 3aHsiTue 2

[ToaroroBka K BBIMOJHEHHIO JIAOOPATOPHBIX paboT 6 M 7 — peuieHue 3agad «AMHUHOKHCIOTHI U OenKu
(cTpoenue, CBOWCTBA, yyacTHe B ()YHKLIMOHUPOBAHUU KHUBBIX CUCTEM ).

JlabopaTtopHoe 3ansTHe 3

Jlabopatopnas pabota Ne 6 «3ydeHue peakiuii aMUHOKHUCIIOT.

PeakTuBsl: 1 %-HbIil pacTBOp MIUIMHA, IUCTEHHA, (eHUIANAaHUHA, 5 %-HbIH pacTBOp Xjopuaa xenesa (I1I),
5 %-ub1it pactBOp cynbdara meau (I1I), 10 %-ub1it pacTBOp ruapokcuaa Hatpusi, 10 %-Hblil pacTBOp auerara
ceuHua (II); KoHUEHTpHUpOBaHHas a30THAs KHUCJIOTA, pacTBOpa HUHTHIPHHA B CIHUPTE, IUTAaTHUB C
npoOUpKaMH, CIIUPTOBKA, IPOOHPKOAEPIKATEINb, CITUYKH.

OmpiT 1. Peakius amuHokucnot ¢ xiopugoMm xkenesa (I11).

B 1pu npobupku Hamwim mo 1 mi 1%-HBIX pacTBOpOB INIMIIMHA, IUCTeHHA, (eHWIaJaHUHA (B OAHY
MPOOUPKY — OJIMH PacTBOP), B KKy IPOOUPKY 100aBHIIN HECKOIBKO Kamenb 5%-Horo pacTBopa xJiopuaa
xene3a (I11). PacTBopbl Harpenu 10 W3MEHEHHS OKPACKHU.

3anucanu Bce BUAMMBIE U3MeHeHMs1. Hanucanu ypaBHeHHe peakuu (U1l OHOM U3 KUCIIOT).
Cnenanu COOTBETCTBYIOLINNA BBIBO/I.
Omnpit 2. KcaHTONpOTENHOBAS pEaKIMs aMUHOKHUCIIOT.

B npobupky momectunu 1 mu pactBopa Tupo3uHa. JloGaBwian 2-3 Kariu KOHIICHTPUPOBAHHON a30THOU
kucnotel. Ilpu BeTpsxuBaHMM TPOOHMPKY OCTOpOXKHO Harpenu. OTMETHNIM OKpacKy pacTBopa U
oOpasoBaBierocs ocaaka. [IpoOupKy oxiaauian Ha BO3AyXe U OCTOPOKHO a00aBuiu 10%-HbI BOAHBII
pacTBOp TUAPOKCUAA HATPHUSL.

3anucanu Bce BUAMMbIE U3MeHeHHs. Hamucanu ypaBHeHHE peakiuu.
3anucanay COOTBETCTBYIOLIUMN BBIBO/I.
OmpiT 3. Peakmus cepyconepxamiux a- aMuHOKUACTOT (peakimst o).

B npoOupky nmomectunu 1 miu pactBopa mucrenna. Jlodasumu 20 kanens 10%-Horo pacTBopa ruapoxcuaa
HaTpHsl; TIepeMelIagy U Harpenu 10 KureHus B TedeHue 1-2 muH. K momyueHHomy pactBopy mo6aBuim 5
kanenb 10%-Horo pactBopa anerara cBuHua (II) 1 BHOBb IpOKUIIATHIN.

3anucany Bce BUIMMBIE M3MeHeHMs1. Hammcanu ypaBHEeHHE peaKIlvm.
3anucaiay COOTBETCTBYIOUIUN BBIBOJ
OnbiT 4. HUHrMapuHoBas peakius

B npoOupky nmomectunu 1 M pactBopa mmuuHa, 106aBuiau 1 mir 1%-ro pacTBOpa HUHTHAPHHA B CIIUPTE,
p-p nepeMeany. 3annucaai BUAUMbIE U3MEHEHMS. 3allUCalIi COOTBETCTBYIOLINM BBIBOI.

JlaGopatopHoe 3ansiTue 4
Jlabopatopnas pabora Ne7 «CtpoeHne U CBONCTBA OCIIKOBY.

PeaktuBsl: 1 %-Hble pacTBOpHI AUYHOTO Oenka M xKenatuHa; 5 %-Hblid pacTBop cyibdara meau (II), 10
%-HbIll pacTBOp ruapokcuaa Harpus, 10 %-Hblii pactBop amerara cBuHua (II); xoHUEHTpupoOBaHHas
a30THas KHCJIOTa, KOHIEHTPUPOBAHHAS COJIIHAS KHUCIOTA, STAHOJN, IITaTUB C MPOOMpPKaMH, CIIMPTOBKA,
poOUpKoepKaTeb, CIUUKH.

OmnsiT 1. buyperoBast peakuiys Ha HIENTUIHYIO CBSI3b.
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B oany npoGupky nmomectuiu 5 - 6 Kamelb pacTBOpa SIMYHOTO OejKa, B APYrylo — 5 — 6 Karenb pacTBopa
xenatuHa. B xaxxmyro nmpobupky nobasuinu 5 — 6 kanens 10 %-HOro BOIHOTO pacTBOpa THAPOKCHIA HATPHUS
u 1 - 2 xarum pactBopa cyibdara megu(1l). [lpoOupku BCTpsaxHyu.

3anucanyu BCe BUAUMBIC U3MCHECHHS.

3anucany COOTBETCTBYIOIIMM BBIBOI.

OmpiT 2. KcaHTOnpOTEnHOBAS peakiiys OCIKOB.

B onny npoOupky momectminn 1 M1 pacTBopa siMuHOrO Oenka, B Apyryio — 1 Mi pacTBopa keiaTtuHa. B
KaXIyl0 NMpoOHpKy no0aBmin 2-3 Kamuld KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHL. [Ipu BCTpsSXMBaHUH
POOUPKU OCTOPOKHO Harpenu. OTMETHWIIM OKpacKy pacTBopa U oOpas3oBaBIIerocs ocaaka. Bee npobupku
OXJIIMJIM HA BO3yXE U OCTOPOKHO n00aBmin 10%-Hbli BOMHBIN pacTBOP THIPOKCHIA HATPHUS.

3anucany Bce BUAMMBbIE u3MeHeHnusi. Hanucanu ypaBHEeHUE peakini.
3anucany COOTBETCTBYIOIIHMI BBIBOI.
Ot 3. Peakiusa dois.

B onny mpobupky momectriin 1 M pacTBopa sSsMYHOTO O€nka, B Ipyryio — 1 M1 pacTBopa jkenaTuHa. B
Kaxayro npooupky nobasunu mo 20 kamenb 10%-Horo pacTBopa THAPOKCHAA HATpUs; MepeMellanud U
Harpeny a0 KureHusl B TeueHue 1-2 muH. K moigydeHHBIM pacTBOpaM B KaXIyk MPOOUPKY T00aBUIH S
karenb 10%-Horo pactBopa anerara cBuHa (II) 1 BHOBb IPOKUTIATHIN.

3anmcany BCce BUAMMBIC M3MeHeHMs. Hancann ypaBHEHHE peakIyy.

3anucany COOTBETCTBYIOIINIA BBIBOJ

OmeiT 4. Jlenaryparusi OEJIKOB.

B mpobupky namunam 2 ma pactBopa Oenka. [IpoOupky Harpenu B IUIaMEHHM CHUPTOBKH. Bo BTOpyio
npobupky Hamuiu 1-2 M Oeika ¥ Mo KarisiM Jo0aBHIM pacTBOp cyib(ara Meau. B Tpersio mpoOupky
HamM 1 Mi pacTBopa 6eska U J0OaBUIIH STaHOJI.

3anucany BCe BUIMMBIE U3MECHECHHS B TAOJHUITY:

Bremmaee
BO3OcHCTBHE
Ilpusnax
NPOTEKAHHA
PEaAKIIHH

t° cyabhar Meman 3TAHOI COTAHAA KHCIOTA

3anucany COOTBETCTBYIOIIMM BBIBOI.

JlaGopaTopHoe 3ansiTue 5

[ToaroroBka K BBIMOJIHEHHIO Ta0OpaTOpHOM paboThl 8 — pelieHne 3a1a4 « YIIIeBobl (CTpOoeHue, CBOWCTBA,
ydacTHe B ()YHKIIMOHUPOBAHUH KHUBBIX CUCTEM).

JlaGopatopHoe 3ansiTue 6

Jlabopatopnas pabora Ne8 «CtpoeHue u CBOMCTBA YIJIEBOIOBY.

PeaktuBbl U obopynoBanue: 1 %-Hble pacTBOPHI IIIOKO3BI, caxapo3bl, JIAKTO3bI, PpykTo3sl; 10 %-Hble
pacTBOpbl THUAPOKCHIA HATPUS U CEpHOM KUCIOThI, 2 %-HbId pacTtBOp cynbdara memu (II); peakTus
Tonnenca, pactBop i#ona; peaktuB CenuanoBa(5% p-p pesopuuna B 13% HCI); 0,5 %-ub1it pacTtBOp
Kpaxmasa, ITaTuB ¢ MPOOUpPKaMu, CIUPTOBKA, TPOOUPKOAEpKATEINb, CIIUYKH.

OmnpiT 1. MOHO- 1 1Ucaxapuabl Kak BOCCTaHOBUTENM (peakiusi Tpommepa).

B npobupky nomectmnu 10 kamens 1 %-Horo pactBopa mimoko3bl, gob6aBuiau 1 mu 10 %-Horo pactBopa
rugpokcuaa Harpust U 1 - 2 karumm pactBopa CuSO4. OCTOpOKHO HArpesi Hajl MJIaMEHEM TOpeJIKU Tak,
4TOOBI I'peslach TOJBKO BEPXHSS 4aCThb pacTBOpa (HE KUIATHUTH). Takoi ke OIBIT MPOBEIH C PacCTBOPOM
caxapo3bl, a 3aT€M C PACTBOPOM JIAKTO3bl U PACTBOPOM (DPYKTO3bI.

3anucanu Bce BUAMMBIE U3MeHEeHHs. Hanvcanu ypaBHEHUs peakiuii.

3anucany COOTBETCTBYIOIIMM BBIBOI.

OmpiT 2. KauecTBeHHas peakiys Ha anbAeTuaHy0 Tpynny (peakmnus TomieHca)

B npo6upky nammmu 3 miu peaktuBa Tomenca u no6asumu 1,5 ma 1 %-Horo pactBopa riroko3sl. [Tpobupky
Harpenu Ha BoAsHO# O6ane mpu temneparype 70 - 80 °C, HaGmonany BbIZEICHHE METATHYECKOro cepedpa
Ha CTEHKax Mpooupku («cepedpsiHoe 3epkasio»). Eciu npoOupka Obli1a HEOCTATOYHO YUCTOM HITH BO BpeMs
HarpeBaHus CHJIbHO BCTPSAXHBAJIACh, CEPEOPO BHINAIACT B BUJIE YSPHOTO OCAIKA.
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3anucanu Bce BUAMMBIE U3MeHeHMs1. Hanucanu ypaBHeHUs peakLuil.
3anucany COOTBETCTBYIOIIHMM BBIBOI.
Omnsit 3. KauecTBeHHas peaklus Ha KeTorekcosbl (peakuus CenuBaHOBA).

B oany mpo6upky nomectunu 10 kanens 1 %-Horo pactBopa ¢pyKTO3bl, B IpYTYI0 — CTOJBKO ke 1 %-Horo
pacTBopa MIIOKO3bl, A00aBmwiIn B 00e mpobupku mo 1 mi peakruBa CenuBaHoBa. OCTOPOXKHO HArpesiu Haj
IJIAMEHEM TOPEIKH.

3amnmcany Bce BUIMMEIC H3MCHEHHS.
3anucany COOTBETCTBYIOIIHNI BBIBOI.
Omnpit 4. KauecTBeHHas peaklus Ha KpaxMmal.

B npoOupky nomectmnu 5 kxanenb 0,5 %-Horo pactBopa kpaxmaina U 1 Kario pa3z0aBlIeHHOTO pacTBopa
roma. OTMeTHUIIM U3MEHEHHE OKpacku. [IpoOUpKy ¢ pacTBOpPOM HArpesu, a MOTOM OXJIAHIIH.

3anucanyu Bce BUAUMBIC H3MEHEHHS.

3anucanay COOTBETCTBYIOLIUHN BBIBO/I.

JlaGopaTopHoe 3ansitue 7

Pemenue 3anau «HykiienHOBBIE KMCIOTHI (CTpOEHHUE, CBOWCTBA, yUacTHE B ()YHKLIIMOHUPOBAHUH KHUBBIX
CUCTEM)».

JlaGopatopHoe 3ansiTue 8

Brimonaenue nposepouHoit padotsl Ne2. Hanrcanne KOHTPOJIBLHOTO cpe3a/TecTupoBanue Ne2.
JlaGopatopHoe 3ansiTue 9

[IpoBepka NpaKTHUYECKHX HABBIKOB: 3alOJIHUTh Taomuiy «KauecTBeHHbIE peaklUUyd Ha OHMOJIOTMYECKH
Ba)KHbIE OPTaHUYECKHUE COCTUHEHUS (aMUHOKHUCIIOTHI, OEIKH, YITIEBO/AbI) pEareHThl, MPU3HAKU MPOTEKAHUS
peakuum.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. Cpmenarb KOHCIEKT TEOPETHYECKOTO MaTepuajia ¢ HCIHOJIb30BAaHMEM MaTepuaja JIeKIMA U ApyTrux
JUTEPATYPHBIX HCTOYHUKOB, a TaK K€ HUHTEPHET — PECYPCOB.

2. Pemmmuts 3amaum (cm. CI1O Moodle):

1. T'ucToHBI — 3TO OENKH, COAEpKAIIHECs B SApaX JdYKApHOTHUECKHX KIETOK. M303meKTpuyeckas ToYKa
TUCTOHOB OY€Hb BbICOKAa — Okoyio 10,8. Kakue aMUHOKHUCIOTHBIE OCTaTKU JOJKHBI MPUCYTCTBOBATH B
TUCTOHAX B OTHOCUTEIBHO OOJIBIINX KOJINYECTBAX?

2. OnTuyecKky akTUBHAS allbJJOTE€KCO3a OKUCISAETCS KOHIEHTPUPOBAHHOM a30THOM KHUCIOTOM 10 ONTHYECKH
HEAaKTHUBHON JTUKapOOHOBOW KHCIOTHL. Kakas 310 MoxkeT ObITh anmpaorekcosa? [lpuBeaute ypaBHEHUS
peaKuuii.

3. Hemenkwuit xumuk Xpuctuat IllenGeitH HeuassHHO MPOJIMI HA TIOJI CMECh CEpHOM M a30THOM KUCIOT. OH

MAaIIMHAIEHO BBITEP IMOJI XJIOMYATOOYMaKHBIM (hapTyKOM CBOEH KeHbl. «Kuciora MoxxeT mpoxkedb GpapTyk»,
— nopyman IllenGeitn, npononockan GapTyk B BoJe U MOBECHJI CYIIUTh HaJ meukoi. DapTyk Mojucox, HO
3aTeM paszajics HETPOMKUH B3PBIB | ... ¢apTyk ucues. [louemy npounsomen B3psiB?

4. TlocrnenoBaTeIbHOCTh HYKJICOTHIOB B Hadalle I'eHa, XpaHSAIero MHGopMaluio o OelKke WHCYIWHE,
HaumHaetrcs Tak: AAA ALl T LUTT I'TA TALl. Hanumure mocienoBaTeIbHOCTH aMHUHOKHCIOT,
KOTOPOW HauMHAETCs LENb HHCYINHA.

3. BBIMOTHUTE TOMANTHIOI KOHTPOJIBHYIO Pa0OoTYy.

4. IToArOTOBUTHCS K BBITIOJTHEHUIO M 3aLIUTE JIAOOPATOPHBIX PaboT.

5. [loAroToBUTHCS K HATMCAHUIO IPOBEPOUHON pabOTHI Ne2.

6. [ToaroTOBUTHCS K HATMCAHUIO KOHTPOJIBHOTO cpe3a/ TecTupoBanus Ne2.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp
*  TeKyLMH KOHTpoJb — 60 OanoB
*  KOHTPOJIbHBIE CPE3bl — 2 cpe3a Mo S5 OAITOB KaX bl
* mpemuasbHbIe 0ayuIEl — 15 6amioB
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OTBET Ha dK3ameHe: He Oosiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. | O6mas xumust | 3amura 9 [IpexycMoTpeHo BeITIONHEHNE 4 1a00paTOPHBIX PaboT, U3 HUX TIepBas
maboparop nmabopaTopHass paboTa O3HAKOMHUTENBbHAs, 3a Hee OaIel He
HBEIX paboT MPEAyCMOTPEHBI W 3 paboThl Mo 3 Oamia 3a KaKIyro. 3amuTe
nmabopaTopHOi  pabOTHl  MPEANIECTBYET €€  BBINOJHEHHE C
00s13aTeNbHBIM COOIOICHUEM MTPABIII TEXHUKH 0€30MaCHOCTH.
bamnmer 3a 3amuTy omHOW JaboparopHOW pPabOThl CYMMHUPYIOTCS
clemyronuM oopa3om:
1 G6amr — 3a coOmromeHne TEXHUKH O€30MaCHOCTH IPH BBIMTOTHCHUH
J1abopaTOpPHOU padOTHI;
1 Gayt - mpaBMIILHOE HAITMCAHKUE BBHIBOMIA K JIAOOpAaTOPHOH padore;
1 6amma — 3a OTBET Ha KOHTPOJILHBIM BOTIPOC K 1aboparopHoii paboTe
(3a TONMHBIA BepHBIA OTBET, Hauucisercs 1 Oami, ecinm OTBET
HEMOJHBIN WK 0TCYyTCTBYeT — () 0asioR).
Kontpons 10 [IpeaycMoTpeHO BBIIOIHEHUE AOMAIIHEH KOHTpolbHON padoTel. OHa
Hast BKJIFOYAaeT 4 3aJjaud U OJUH TEOPETUUYCCKUU BOMPOC. 3a KAKIYIO
pabora MPaBUIILHO PEIICHHYIO 3a/1ady U OTBET Ha BOMPOC CTYACHT MOIy4aeT
2 Oaina; ecnd JOMyIICHAa OMMOKA TMPU PEIICHUW 3allaud WM JaH
HETMOJMHBIA OTBET Ha Bompoc — 1 Oami; OTCYyTCTBHE WA
HEMPABIWILHOE PEIICHUE 3313491 WM OTBeTa Ha Borpoc — 0 6ayios.
Cocragie 3 3 Oajura — CTYZICHT TOJTydaeT 3a MOAPOOHO HAITMCAHHBIA KOHCIIEKT;
HUE 2 Gamya — CTyACHT MOJyYaeT 32 KOHCHEKT, B KOTOPOM IPHUCYTCTBYIOT
TeMaTu4ec HECyIIEeCTBEHHBIEC HEIOYETHI;
KOTO 1 Gamm — CTyAeHT MOJy4aeT, ec B KOHCIEKTE OCBAIIEHBI HE BCE
KOHCITIEKTa BOTIPOCHI IO TEME;
0 6anyoB — CTYyACHT MOJyYaeT 3a OTCYTCTBHE M3JIOKECHHUI Marephalia
WJIM MaTepual U3JI0KEeH HEMPaBIIIBHO.
IIposepou 8 B npoBepouHoii pabote 4 3agaun mo 2 6aymia. 3a KaxIyro NpaBHIEHO
Hast pPEUICHHYIO 3ajady CTYACHT MoiydaeT 2 Oaiia, €Clid JOIyIleHa
pabora HEeCyIIeCTBEHHas ommuOKka (HampuMep B pacueTax) NpU PEUICHUH
3amaun — 1 Gayn; OTCYTCTBUE WM HENPAaBUIBHOE PEIICHUE 3a/1aud —
0 6aynoB.
TecTupon 5 Bxutouaer 4 Bompoca ¢ ogHuM BbiOopoM orBera mo 0,5 Oamna 3a
aHue(KOoH KaXIbIH 1 3 Bompoca 1o 1 6amry ¢ MHOXKECTBEHHBIM OTBETOM HITU
TPOJIBLHBI BONPOC Ha COOTHECEHHE, B OTOM CJIy4ae €CIIM BCE OTBETHI BEPHBIC
ii cpe3) CTyIeHT Toimy4yaeT | 0aymur 3a OTBET Ha BONPOC, €CIM OTCYTCTBYET
OJIMH TIpaBWIBHEIN OTBeT — (0,5 Oaia U eciii B BEIOPaHHBIX OTBETAX
ecTb XOTs ObI 1 HeBepHBI OTBeT, TO 0 O6aIoB.
2. | buoopranmdeck | 3amura 12 [IpenycmoTpero BeimonHeHHE 4 paboT mo 3 Oamia 3a KakIylo.
ast XUMus maboparop 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
HBEIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.

bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a coOmromeHne TEXHUKH O€30MaCHOCTH IPH BBITOTHCHUH
J1abopaTOpPHOU padOTHI;

1 Gayt - mpaBMIIPHOE HAITMCAHKUE BBHIBOMIA K JIA0OpAaTOPHOH padore;

1 Gaymr — 3a OTBET Ha KOHTPOJIBHBIA BOIPOC K JJabopaTopHOM paboTe
(3a TONHBIA BEPHBIA OTBET, HaumclsgeTcss | Oam, eciou OTBET
HETIOJHBIN WA OTCYTCTBYET — () 6amioB).
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Kontpons
Has
pabora

10

ITpeaycMOTpeHO BBITOJHEHHE KOHTPONBHOW paboThl. KoHTpombHas
paboTa BKIIOUAeT 5 3a7a4. 3a KOKAYI0 MPABUIILHO PEIICHHYIO 33734y
CTYJCHT MoJyd4aeT 2 0ajia; ecliu JOMyIIeHa OIHOKa MPH PEIICHUH
3amayn — | 6ayuT; OTCYTCTBUE WJIM HEMPaBUIBHOE PEHICHUE 3a1auu —
0 6am10B.

IIposepou
Has
pabora

HpOBCpO‘IHaH pa60Ta BKIIIOUacT 4 3aJaHH. 3a KaXa0¢ IMpaBUIBHO
BBITTIOJTHCHHOC 3aJaHHUC CTYACHT IOJy4acT 2 63..]'[)'[3, €CJIn O0oImynicHa
oaHa OIIMOKA npu pCUHICHHUU 3aJaHud — 1 6am1; OTCYTCTBUC WJIN
HCIMPABUJIIBHOC PCHICHUC 3a/JaHUS — 0 6amos.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

Brxirouaer 4 Bompoca ¢ omHuUM BbIOOpOM oTBera mo 0,5 Oamra 3a
KaXIbIH 1 3 Bompoca 1o 1 6amry ¢ MHOXKECTBEHHBIM OTBETOM HITU
BOIIPOC HA COOTHECEHHE, B ATOM CIyuyae €CJIM BCE OTBETHl BEPHBIC
CTyIeHT Toiny4yaeT | Oaymur 3a OTBET Ha BOMNPOC, €CIM OTCYTCTBYET
OJIMH TIpaBWIBbHEIN OTBeT — (0,5 Oaria U eciii B BEIOPaHHBIX OTBETAX
ecTb XOTs Obl 1 HeBepHBIN OTBeT, TO O O6aIoB.

3. IIpemMuansHBIC OaITHI

15

Bamel HauuCISIOTCS 32 BCe BOBPEMSI BHITIOIHEHHBIC U 3al[UIICHHEIC
Ha MaKCHMaJIbHBIH Oayn jraboparopHble paboTHI, 3allJIlaHUPOBAHHEBIE
Ha CeMECTD.

4. OTBeT Ha DK3aMEHE

30

10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aaHUs
OusieTa Ha OIEHKY «YJOBJICTBOPUTEIHHOM

18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aaHUS
OmiieTa Ha OIICHKY «XOPOIIIOY,

25-30 6amIoB — CTYICHT pacKphUl OCHOBHBIC BOTIPOCHI M 3aJaHUS
OusieTa Ha OIEHKY «OTIUIHOM.

OK3aMEHAIMOHHBIN OWIeT BKIOYaeT 3 Bompoca: | TeopeTHdecKuit
Bompoc W 2 3amadd. Bompoc m Kakmas 3amada omeHmBaeTcs B 10
0aioB:

10 GamiIoB - OTIMYHOE 3HAHUE MaTepHalia, pacKphiTa CyTh BOMPOCA,
OTBET He TpeOyeT HaBOASIINX BOIIPOCOB;

9 0OamIoB - OTBET HA BOMPOC AaH MPABWILHO, HO €CTh HEOONBIION
HEJ/I0ueT;

8 0a)yTOB - OTBET HA BOIPOC JaH MPABHIBHO, HO TPeOOBajCs OIMH
HaBOJIAIIUKN BOIPOC;

7 0GamioB - OTBET Ha BOMPOC JaH MPaBUILHO, IMOIPOOHOE, HO
HEJIO0CTaTOYHO JIOTHYHOE M3JIOKEHUE MaTepraa;

6 0ayIoB - OTBET Ha BOMPOCH! HEMOCTATOYHO ITOJHBIN, C OMTHOKAMU,
HEJ0CTaTOYHOE IOHUMaHNE MaTepHaa;

5 OajtoB - OTBET HA BOMPOC COACPNKHUT OIMMOKH, Marepuai
M3JIaraeTcs CIyTaHHO, HEJIOTUYHO;

4 Ganna — OTBET Ha BOIMPOC U3JIAraeTcsl HeTOCIe0BATENbHO;

3 Oajyuta — OTBET CITyTaHHBIN, HEJIOTHIHO MTOCTPOCHHBIN C OMTNOKAMH;

2 6anga — OTBET HEBEPHBIN WM C TPYOBIMU OIIMOKAM;

1- 6am — BOIIpOC HE TOHSAT, MOMBITKA OTBETA;

0 0aymI0B — OTBET OTCYTCTBYET.

5. |WunuBunyanbHbIC 3a1aHUS,
C IOMOMUIBIO0 KOTOPBIX
MOXHO HaOpaTb
JIOTIOJIHUTENbHEIE OaIlTbI

20

CryneHTy naetcst 2 JONMOJHUTENbHBIE 3a/lau, WIN 2 TEOPETUYECKUX
Bompoca, win 1 3amga4a u 1 TeopeTHyecKuil BOIPOC HA YCMOTPEHHE
npernoaaBaTess (€CIy CTYACHT peIlnI 3a7aqy, TO €My IOTOJTHUTEIBHO
3aJIal0TCSl TEOPETUUECKHUE BOIIPOCHI, €CIIM OTBETUII HAa TEOPETUUECKUIN
BOIPOC, TO JOTIOJIHUTENBHO BBIJJAIOTCS 33J1au, KOTOPBIE OH pellacT B
MPUCYTCTBUH MPEMIOAABATEIS).

6. Hroro 3a cemectp

100

HrtoroBass omeHka mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOW OIIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOAJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pa3oMm:

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

&5 - 100 6aiu1oB

OTIn4HO
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70 - 84 Gannos Xoporio
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JadopaTopHbIX padoT

Tema 1. O0was xumus

1. O0Opa3yIoT i CATMIIIIOBAsE U OCH30IHAs KMCIIOTHI OKPAIICHHBIM KOMIUIEKC C KATHOHOM jkene3a? OTBeT
MOSICHUTE.

2. [lepeuncnure HECKOIBKO COETMHEHUI, KOTOPHIE BHICTYTAIOT B dKUBBIX OPraHU3Max B KaueCTBE
WHTUOMTOPOB OKUCITUTENBHBIX MporieccoB? K kakum KiaccaM OpraHUYeCKUX COSAMHEHUN OHM OTHOCSTCS?

3. Kakue coenrHeHus: Ha3bIBAlOTCS MOIU(PYHKIIMOHAIBHBIMY, a KaKie — reTepoyHKIIMOHATbHBIMU ?
4. Ha3oBHTE Ka4yeCTBEHHBIEC PEAKIINHU, ONPEACIAIONINE TTOJIU- U TeTePOPYHKIMOHATBHOCTh COSTUHEHUH.

5. Kakast kaduecTBEeHHast peakius OATBEPKAACT HATMUNE KapOOKCHIIBHOU TPYIITIBI B CATHITHIOBOM
Kuciore?

Kontponbnas padora

Tema 1. O0was xumus

1. IIpu HecaxapHOM JMabeTe BHIICSIOTCS OYCHB OONBIIHME KOJMYECTBA pa30aBICHHON MOYH,
OCMOJIIPHOCTH KOTOPOU MOXKET CHIKAThes 710 0.06 ocMoutb/11. BEIY4ucInTe 0CMOTHYECKOE TaBIICHUE TaKOH
MOYH.

2. Paccunrars pH Gydepnoro pactBopa, cocrosiiero u3 30 mi 0,2M BogHOTO pacTBOpa aMMHuaka u 15 M
0,1M pacTBOpa XJI0puAa aMMOHHUSL.

3. Mmeetcs 735 1 mecTHAALATUIIPOLIEHTHOTO pacTBoOpa ioaa B cnupre. Hy)kHO OIy4YuTh
JECATUIPOIICHTHBIN pacTBOp Hoaa. CKOIBKO TPAaMMOB CIIUPTA HYKHO JOJHTH IS 9TOTO K yiKe
HMMEIOIIEeMYCsl pacTBOpY?

4. J1nsa koaryssiuu 30515 XJopHuaa cepedpa, MolydeHHOTo MPH HEJOCTaTKe HUTpara cepedpa,
HCIIOJIB30BAIMCH PACTBOPHI XJIOPUIO0B Kamus, skenesa (I1I) u maraus. Kakoit u3 Hux OyaeT uMeTh Haubosee
HU3KUI niopor koarymnsuuu? [louemy?

5. O0pa3oBaHue KOCTHOM TKaHHU.

IIpoBepounas padora

Tema 1. O6mmas xumust
1. Hammucath CTpyKTYpHYIO (GOPMYITy TPHITETITHAA, 00pa30BAaHHOTO IIUIIMHOM, TIPOJIMHOM M IIUCTEHHOM, TJIC
MPOJIMH ABJseTCS N-KOHIIOM IENTHAa W 00pa3yeT cBs3b ¢ DimnuHOM. Onpenenurte o0JacTh 3HAYCHHS
M303JIEKTPUIECCKON TOYKH JJAHHOTO TenTuaa. Hanuimmte Ha3BaHUE MenTua.
2. Hamucath ypaBHEHHE pEaKIMH TUAPOIUTUYECCKOTO JAC3aMUHUPOBAHUS anaHWHa. Ha3BaTh TPOAYKT
peaKkiuy o TPUBUAIBHON HOMEHKIIAType.
3. Hanmcarb ypaBHEHHE peaKIuy OKUCICHUS HI03bI O] AciicTBreM (hepMmeHTa. Ha3BaTh MpOIyKT peakiuu
4. B Tpex mpoOHMpKax HaxomATCS PacTBOPBI KpaxMmaja, KellaTHHa W mimiuHa. [IpemmoxuTe crmocod
UACHTH(DHUKAIIMK STHX COCIUHCHHH (ONpeNeInTe IMOCIICA0BATSIIBHOCTh MPOBEICHUS PEaKIMid, HAa30BUTE
HCIIOJIb3yEeMbIC PCAKTHUBBI, IEPSUNCITMTE BHEIIHNE MPU3HAKK peaKInid uaeHTUUKaun). K kakum kiiaccam
OpPraHUYECKHUX COCTUHCHHUH OTHOCITCS UICHTH(PHUIIMPYESMbIC BEIIECCTBA.

CocraBjieHHe TEMATHYECKOr0 KOHCIEKTA

Tema 1. O0was xumus



1. ITonsAiTHE OMOTEHHOCTH XUMHUYECKHX 31eMeHTOB. Kitaccudukanys OMOTeHHBIX SJIEMEHTOB 110 UX
(bYHKIMOHATBHOHN POJIH: OPraHOTEHBI, JIEMEHTHI 3JICKTPOIUTHOTO (POHA, MUKPOAJIEMEHTHI.

2. XuMusg OUOTEHHBIX JIEMEHTOB S- OJIOKA.
3. XuMus OMOTeHHBIX dJIEMEHTOB d- OI0Ka.
4. XuMust OMOTeHHBIX JIEMEHTOB p- O0Ka.

5. Peaknuu, nexaiiyue B 0CHOBE 00pa30BaHMsI HEOPTAaHMYECKOTO BEIIECTBA KOCTHOW TKaHU
ruapokcudocdara KaabIusl.

TecrupoBanue

Tema 1. O0mas xumus
1. Kakast peakuys mpyUBOAMT K MpeBpalleHUI0 (eHUIaTaHuHa B (EHIITUPOBUHOTPAJIHYIO
(2-0kco-3-(heHnIPOAHOBYI0) KHCIIOTY:
a) 1eKapOOKCHUITUPOBAHKE
0) neruapupoBaHUe
B) TpaHCAMHUHHUPOBAHUE
I') TUPOJIN3
2. [NonuyHKIIMOHATEHBIMUA COETMHEHUSIMU SIBIISIFOTCSI:
a) 3TUJICHIJIUKOJIb
0) MIUIUH
B) IlIaBeJieBasl KUCJIOTa
') MOJIOYHAsI KHCIIOTa
1) 9TAHOJ
3. K xakoMy KkJ1accy coemnHeHU OTHOCUTCS (hochaTuauacepuH:
a) JIUTU.
0) aMHHOKHCJIOTA
B) MENTHU]T
T') HYyKJICOTH/]I
1) YIJIEBOJ
4. TTogKoXHBIHM JKUPOBOM €TI0 HAaMOOJIee CHIIBHO BRIPAXKEH Y BOJIHBIX MIICKOTIMTAIONIUX (Y KUTOB OH

JNOCTUTAeTO 1 M), OH CrIOCOOCTBYET UX IJIABYYECTH U CITYKHUT JUISl TETUIOU3OJISALNU. A 3aueM HYXKEH KUP
BepOII0/1aM, JKUBYILIUM B ITyCTHIHE?

4.3 IIpomexxyTouHast aTTeCTalUs 110 AUCITUIUTHHE MPOBOAUTCS B opMe dK3aMeHa

Tunossie Bonpocsl 3k3amena (OIIK-8)
1. Crtoco0Ob! BeIpa)KeHHUsI KOHLIEHTPALIMH PAaCTBOPOB.

2. Bbydepubie pactBOphl, TpupoaHbie OydepHbie cuctembl. Pacuer pH OydepHbix cuctem, Oydepnas
€MKOCTb.

3. [Ipumenenne aicopOIMOHHBIX MPOIIECCOB B MEIUITUHE.

4. TerepoyHKIIMOHAIBHBIE TTPOU3BOHBIE OEH30JILHOTO Psi/ia KaK JIEKAPCTBEHHBIE CPEACTBA (CATUIIIIOBAS,
aMHHOJIOCH30HAaA, Cynb(haHIIOBasE KUCIOTHI M UX MPOou3BoAHbIe). Hanuimmre popmysl.

5. TlonaTtne OMOreHHOCTHM XHMMHUYECKHX 3ieMeHTOB. Kiaccudukaiuss OMOTEHHBIX 3JIEMEHTOB IO HX
(YHKUIMOHATBHOHN POJIH: OPraHOTEHBI, JIEMEHTHI 3JICKTPOIUTHOTO (POHA, MUKPOAJIEMEHTHI.

TunoBble 3axanus Ajs s3xk3amena (OIIK-8)

1. Hantucarsb cTpykTypHY10 GOopMyITy TpUIIENITHIA, 00pa30BaHHOTO CEPUHOM, BAIMHOM U aJIaHUHOM, T7e
ananuH siBisieTcs C - KOHIIOM M 00pa3yeT CBA3b C BAIMHOM.
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2. Paccuntars MaccoByIO JI0JII0, MOJIIPHYIO M MOJISUTBHYIO KOHIIEHTpaluu pactBopa cynbdara meau (1I),
eciuB 180 Mt Boxsl pactBopmin 20 r Beproit comu. [TnotHocTs pactBopa 1107 kr/m3.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ormenka Kommnerenmu
TOCTHKEHHMSI pe3ynbTaTa)
OIIK-8 JIeMOHCTpUpYEeT  BBICOKMHA  YpPOBEHb  3HAaHHMH  OCHOBHBIX
(GU3UKO-XMMUYECKUX TMOHATHA W TEOPHUH; OCHOBHBIX METOIOB
UCCIIC/IOBAHUS B XUMHHU. [TpoBOMUT KOMIUICKCHBIN —aHajM3
(bU3UKO-XMMHUYECKOM CYITHOCTH TMPOIECCOB, MPOMCXOSIINX B
«OTIIUMYHO»

KUBOM OpraHu3Me, Ha KJIETOYHOM M MOJIEKYJISIPHOM YypOBHE.
JleMOHCTpHUpPYET yMEHHE MPOTHO3MPOBATh CBOMCTBA BEIIECTB M UX
PEaKLHMOHHYIO0 CIIOCOOHOCTh B KOHKPETHBIX YCJIOBHIX OKpY>KaroIen
Cpenbl, B TOM 4HCIE KUBOro opraHuzMa. CBOOOTHO MPHUMEHSIET
(U3UKO-XUMUYECKUE METO/IbI B MPOPECCUOHATIBHON JEATENIbHOCTH

(85 - 100 6anoB)

OIIK-8 JIeMOHCTpUpPYET  XOpOIIMM  ypOBEHb  3HAaHUH  OCHOBHBIX
(U3NKO-XUMUYECKUX TOHATUH M TEOpU; OCHOBHBIX METOJIOB
UCCIICIOBAaHUA B XUMHH. AHAIU3UPYeT (PHU3HUKO-XUMHUYECKYIO
CYIIHOCTb TPOILIECCOB, TNPOUCXOASIIUX B JKUBOM OpraHM3Me, Ha
KJICTOYHOM M MOJEKYJISIPpHOM YypOBHE. JleMOHCTpHpYeT BiaJieHHE
HaBbIKAMU  NPUMEHEHHA  (PU3MKO-XMMHYECKMX  METOJOB B
po¢eCCHOHAIBHON JAESITEIBHOCTH IO MPEIOKEHHOMY aJITOPUTMY

«XOPOIIIO
(70 - 84 6amoB)

OIIK-8 JIeMOHCTpPUpPYET  HENOCTATOYHO  BBICOKMM  ypOBEHb  3HAHUU
«YIOBJIETBOPUTEIBHOY OCHOBHBIX (PU3HUKO-XUMHUYECKUX TOHSATUH, OMpEAeIeHU U TeOpUH.
(50 - 69 Gamnnos) JleMoHCTpupyeT  0a3oBo€  MpEACTaBIEHHE O  [PUMEHEHUH

(U3NKO-XUMUYECKUX METOZO0B B MPO(PECCHOHATBHOMN 1EATEIIEHOCTH

OIIK-8 JleMoHCTpUpyeT clabblii ypOBEeHb 3HAHHMH €CTECTBEHHOHAYYHBIX
MOHATUH H METOAOB. 3aTpyAHSETCS JaThb OIEHKY CYIIHOCTH
MPOIIECCOB, MPOMCXOIAIIMX B XHUBOM OpranusMme. JleMoHCTpHpyeT
HETOTOBHOCTh ~ NPHUMEHATh  (U3UKO-XUMHUECKHE  METOObl B
npodeccuoHaNbHON AEITeTbHOCTH

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOEHHM IO IMCIUILIMHBI (MOXYJIA)

3ammura JabopaTopHbIX padoT

BoinonHenue mabopaTOpHbIX pabOT [aeT CTyIEHTaM BO3MOXKHOCTh MO3HAKOMUTBCS C€ METOTUKON
MPOBEJICHHUS] HAay4YHBIX HCCIENIOBaHUM, MpuOOpaMH M TEXHUKOM SKCIIEpUMEHTa, MeToAaMHu 00paboTKu
pe3yabraToB HaOmoneHuWd. B 3agady mNOATOTOBKM CTyleHTa K paboTe BXOOUT H3YYEHHE OMHCAHUS
nmabopaTopHOl pabOThl M TEOPETUUYECKOTO Marepuajia, OTHOCSIIErocs K JMaHHOW Teme. CTYIeHT JOJDKEH
YEeTKO TMPEACTaBIATh Ledb paboThl, 3HATh, KAaKUE PEaKTUBBI U O00OpYIOBaHHE HCHOJIB3YIOTCS B
nabopaTopHOi paboTe, 3HATh MOPSIIOK BHIMOIHAEMBIX orepaiuid. [Ipu BeImoIHEHUH 1Tab0paTOpHOI PabOTHI
HEOOXOMMO COONIOaTh TpaBWIa TEXHUKH O€30MacHOCTH, MPEABSIBISEMbIE K CTyJAEHTaM B Y4eOHOM
abopaTOPUU XUMHH.

B xone naboparopHoil paboThl CTYIEHT JOKEH 3al0JHUTh COOTBETCTBYIOLIUE pa3fiesibl pabouel TeTpaau,
3aMKChIBasi CBOM HAOIOIEHNS, 3aMOHsIS TaOIUIIbI, enas HeoOXoauMble pacdeThl. Terpams odopmiseTcs
WHAVBUAYAIbHO Ka)KIbIM CTYJEHTOM. B BBIBOAAx cienyeT MpUBECTH UYWCIOBBIE 3HAYCHMS MOTYYEHHBIX
BEJIMYMH, KpaTKo c(OpMyIupoBaTh OCHOBHBIE DPE3YNbTaThl BBINONHEHHOW pabothl. [locie odopmienus
JabopaToOpHOM pabOTHl CTYACHT 3allUIAcT CBOI PadOTy, MPEACTABIsA 3alMOTHCHHYIO pabodyio TeTpaab
MPENo/IaBaTeNi0 U OTBeyass Ha KOHTPOJIbHBIE Bompockl. JlaboparopHas paboTa cuuTaeTcsl MOJHOCTHIO
BBITIOJTHEHHOW U CTAHHOM TOJIBKO MOCTIE €€ 3aIUThI.

IIpoBepounasi padora

[TpoBepounast paboTa — OIMH M3 CaMBIX PAaCIPOCTPAHEHHBIX CIIOCOOOB MpOBepkH 3HaHuUil. Kak mpaswuio,
MIPOBOAMTCS TI0 OTIPENICIIEHHON TeMe, HECKOJIBKUM maparpagam a0 Kypcy B 1I€JIOM — B 3aBUCHMOCTH OT
y4eOHO nporpammbl. beiBaeT B popme TecTa M BHIYUCIUTENBHBIX 331a4.
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- Jlmg Hayayia IOATOTOBBTE CIMCOK TE€M WM IOATEM, KOTOpBIE HYXXHO M3y4uThb. Ha Kaxnablii BOIIPOC
HalluTe OTBET M 3aKOHCHEKTHpYHTE ero. JKenarenbHO mUcaTh OT PyKHU: MHPOPMAIUS 3alIOMHUTCS Jy4Ile,
TaK KaK OJHOBPEMEHHO 3a/IcCTBOBAHA MOTOPHAsl U 3PUTEIIbHAS I1AMSTh.

- Ecniu BusyanpHas uH(pOpMAIKs XOPOIIO BOCIPUHUMAETCS, MOKHO M300pa3uTh rpaduyueckue Gopmysbl,
YpaBHEHUs PEaKLUil U Ipyrue JaHHbIE.

- Ecnu mpoBepouHast pabota mpezrnonaraeT peleHrue MpakTHUeCKUX 3a/laHui, 0e3 aJropuTMOB pelieHUs
TUIOBBIX 3a7a4 He 000HTHCh. [lonpocuTe UX y MpenoaaBarenu, MOUIUTE B perieOHnKax, UHTEPHETE U T.1I.

- bermio mpocMoTpuTe Bce 3amaHus. B mepByro ouepenb NPUHUMAWTECH 3a TE€, YTO MOJIErYe, a CIOKHbBIC
OCTaBbTE Ha IIOTOM.

- BHuMarensHO npoynTanTe 1 BHUKHUTE B YCIIOBUE KAXKIOTO 3aJaHUSI.

- IIpoBepounass pabora mommkHa OBITH INpeACTaBleHa B MHUCbMEHHOM BHae. OTBET Ha YCTHBIH BOIPOC
JOJDKeH OBITh M3JIOKEH KpaTKo U obcrostensHO. [lummre pa3dopunBo M akkypaTHO. B pemeHun 3amadn
JOJDKHBI OBITh TPUBEIEHBI BCE UCTIONB3YIOMIKECS MPU pelieHHH (GOPMYIIbl, YKa3aHbl €IUHHIIBI U3MEPEHUS,
pU HEOOXOJMMOCTH HalMCaHbl ypaBHEHUs peakiuil. OTBET Ha TEOPETHUECKUH BOMPOC JOJDKEH OBITh
KpaTKUM, HO TIPH 3TOM HECTH BCIO HEOOXOAMMYIO HH(OPMAIIHIO.

- B ciiydae yBakuTeNbHOW NPUYMHBL, 337 KUBAIOICH UCIIONHEHHE YYeOHOTO 3aJaHUsl B YCTAHOBIICHHBIN
CPOK, CTYAEHT 00s3aH COOOIIUTH 00 3TOM IIpenojaBaTeNio, C YKa3aHHWEM, KOrJa 3TO 3aJaHue Oyner
BBITIOJTHEHO.

KoncnekTupoBanue marepuaJa

KoHcnekT - 3T0 KpaTkoe mnocjegoBaTejJbHOE H3JI0KeHHE CONepKaHUsl CTATbH, KHUIH, JIEKIHH.
KoHcnekTsl npu 00513aTeJIbHOM KPATKOCTH COAEPKAT He TOJbKO OCHOBHBIE IOJIO)KEHUSI M BBIBO/bI,
HO M (paKThI, M JOKA3aTeJbCTBA, H IPUMeEPHI, H HILJIIOCTPALMH.

Pe3ynbrar KOHCHIEKTUPOBAHMS — 3aMHCh, IMO3BOJAIONIAS KOHCHEKTHPYIOIIEMY HEMEIJIEHHO WM 4Yepe3
HEKOTOPBIM CPOK C HYXHOM TOJHOTOM BOCCTAHOBUTH MOJy4YeHHYI0 HHpopManuio. KoHCmeKT HOCHT
VMHIVBUIyaIM3UPOBAHHBIA XapaKTep: OH pacCYMTaH Ha CAMOrO aBTOpa M MO3TOMY MOXKET OKa3aTbCs
MaJIOIOHSITHBIM ISl APYTHX.

Brinenenue raBHON MBICIH — OfHA W3 OCHOB YMCTBEHHOM KyJIBTYPHI MpHU paboTe C TEKCTOM. Bo Bcskom
HAy4YHOM TEKCTE COAEPKUTCS MH(OpMaIus 2-X BUIOB: OCHOBHAs U BcriomorareiabHas. OCHOBHOM sIBIIsieTCS
uHpopMalus, UMeromas Haulojiee CYIIECTBEHHOE 3HAYEHHUE ISl PACKPBITHS CONEP)KAHUA TEMbl WU
Bonpoca. K Hell OTHOCATCA: ompenesieHrs Hay4YHBIX MOHATUH, (GOPMYITHPOBKU 3aKOHOB, TEOPETUYECKUX
NpUHLIMIIOB U T.J. Ha3HaueHue BcroMorarenbHONM WHGOpMaluU - MOMOYb YHUTATENIO JIy4Ylle YCBOWTH
npeyiaraeMblid MaTepuall.

OCHOBHYI0O MH(OPMAIMIO 3aMUCHIBAIOT KaK MOXKHO IOJHEE, BCIIOMOTaTelbHYI0, KaK MPaBUIIO, OIyCKAIOT.
ConepxaHne KOHCIIEKTUPOBAHUS COCTABIISAET IepepadOTKa OCHOBHOM MH(OPMAIMH B LIESIX €€ 0000IeHHS
U COKpALICHMUS.

UYuras, Mpl HHTYUTUBHO HCIIOJIb3yeM HEKOTOpbIE ciioBa U (pa3bl B KaueCTBE OMOPHBIX. Takue OMOpHBIE
cioBa U (ppasbl HazbIBalOTCS KitodeBbIMU. KitoueBbie cioBa M (pa3bl HECYT OCHOBHYIO CMBICIIOBYIO U
SMOLIMOHAJIbHYIO HArpy3Ky CONEp:KaHUs TEKCTa.

Br160p KITI0YEBBIX CJIOB — 3TO MEPBBIH ATall CMBICIOBOTO CBEPTHIBAHHSI, CMBICIIOBOTO C)KaTHs Marepuasa.

BaxxupiMu TpeOOBaHUSMU K KOHCHEKTY SBISIOTCS HAIIAHOCTh M 0003pUMOCTH 3amlHcedl M Takoe HuX
pacmnoiaokeHue, KOTOpoe JaBajio Obl BO3SMOKHOCTD YSICHUTD JIOTHUECKHE CBSI3U M UEPAPXUI0 IOHATHH.

Ponp koHcmekTa — uyMcTO y4yeOHas: OH MOMOraeTr 3adUKCHPOBaTh OCHOBHBIE MOHATHSA U TOJIOKEHUS
MEPBUYHOIO TEKCTA U B HYKHBIH MOMEHT UX BOCIIPOU3BECTH.

TecTupoBanme
TectupoBaHMe — MeTOd BbISBJICHUS] M OLEHKH YPOBHS Y4YeOHBIX JOCTH:KEHHI 00y4aroumimxcs,
OCYLIECTBJISIEMbIil MOCPEACTBAM CTAHAAPTH3MPOBAHHBLIX MATEPHAJIOB — TeCTOBBIX 3aJaHMId.

IIpencraBasier €000l TeXHOJOTHYeCKHil mpouece, peajusyeMblii B (opMe aaropuTMHYeCKH
YIOPSAA0YEHHOI0 B3aMMOACHCTBHSA CTYIEHTA C CHCTEMOH TEeCTOBBIX 3aJaHUHM M 3aBepLIAILIMUCH
OLICHUBAHHNEM Pe3yJ1bTATOB.

[Tpu camocToATEIHHON MOATOTOBKE K TECTUPOBAHUIO CTYIEHTY HEO0OXOIUMO:

1. ITpopaboTarh HHGOPMAIIMOHHBIN MaTepral 1o JucuuruinHe. [IpoKoHCYIBTUPOBATHCS C MperoaaBaTesieM
10 BOTIPOCY BhIOOpa yueOHOM TUTEpaTypHl.
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2. BBISICHUTB BCe yCIIOBHS TECTHPOBAHUS 3apaHee. Bbl TOKHBI 3HATh, CKOJIBKO TECTOB Bam Oynet
IIPEJIOKEHO, CKOJIbKO BPEMEHH OTBOIUTCS HA TECTUPOBAHUE, KAKOBA CUCTEMA OLICHKU PE3YJbTaTOB U T.1.

3. Ilpuctynas k pabote ¢ TecTaMu, CIeAyeT BHUMATEIBHO U JI0 KOHIIA TPOYUTATh BOTIPOC U MpeAaracMble
BapHUaHTHl OTBETOB. BIOpaTh mpaBUiIbHbBIE (MX MOXKET OBITh HECKOIBKO). Caenarb COOTBETCTBYIOIIHE
IIPaBUJILHBIM OTBETAM OTMETKH.

4. B npouiecce pemieHus xKeaaTebHO MPUMEHSITh HECKOJIBKO MOAX0A0B B PEIICHUH 3aJaHHsl. DTO MO3BOJISIET
MaKCHUMaJIbHO THOKO ONEpUPOBATh METOIAMHU PELLIEHUS, HAXOAS KKl pa3 ONTUMAIbHBIN BapHUaHT.

5. Eciin Be1 BeTpetniin upe3BbIYaiiHO TPYAHBIN 111 Bac Bonpoc, He TpaTbTe MHOTO BPEMEHH Ha HETO.
[lepexoaute k qpyrum TectaM. BepHurech K TpyIHOMY BOIPOCY B KOHIIE.

6. O0s13aTeILHO OCTaBBTE BPEMS JJIs POBEPKU OTBETOB, YTOOBI M30€KaTh MEXaHUIECKHUX OIIHOOK.
ITokazarenu BBITTOJTHEHUSI:

- TECT JIOJDKEH OBITh BBITIOJIHEH BEPHO HE MeHee, yeM Ha 50%;

- 3a1aHU BBIIIOJIHCHBI B YCTAHOBJIICHHOC BPCMH.

KonTpoJabHblii cpe3

JU1st IOATOTOBKY K JAHHOMY BUJY AEATEIBHOCTH CTYJAEHT JOJDKEH MPOpadoTaTh paHee U3y4eHHBIN
Marepuai (IpOCMOTPETh MPE3eHTAIMH JIEKIUN, TPOYUTATh MaTeprall ydeOHNKa, BCIOMHUTh MaTepHal
MPEIBIIYIINX 3aHATHH).

[Ipu moAroToBKE HE ClEAYET MPOCTO 3ayYUBaTh, HEOOXOUMO MOHSITH JIOTUKY M3JI0KEHHOTO MaTepuaa.
6. YueOHO-MeTONM4YecKoe 1 HHPOPMALIMOHHOE o0ecrieyeHre JUCHMIIHHbI

6.1 OcHoBHas UTEpaTypa:

1. XKomuun A.B. O6mas xumus : yueOHuk. - MockBa: [ DOTAP-Menua, 2014. - 400 c. - Tekcr
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html

2. TwokaBkuaa H.A., baykoB [0.U., 3ypabsu C.D. buoopranwueckas xumus : ydeOHUK. - Mocksa:
I'DOTAP-Menmna, 2023. - 416 c. - Tekct : anekrponHbIi // OBC «KoHCynbTaHT cTyneHTa By3a U MEBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970472095.html

3. TwokaBkuHa H.A. buoopranmueckas XuMHSA: PYKOBOJICTBO K IPAKTHMYECKUM 3aHATHAM : ydeOHOe
nocobue. - MockBa: [DOTAP-Menua, 2017. - 168 c. - Tekct : snexkrponnsiii / ObBC «KoHcynbranT
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970442098 . html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Zurabyan S.E. Fundamentals of bioorganic chemistry : yueOnuk. - Mocka: [ DOTAP-Menua, 2021. -
304 c. - Tekcr : snexrponHsii // DbC «KoHcynpTaHT cTyneHTa By3a u meaBy3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970462065.html

6.3 VHbIe NCTOUHMKMU:

1. Hayunas snekrponHas Oubnunorexa Poccuiickoil akageMun ecTecTBO3HaHUS - Www.monographies.ru
2. IlpaBoBotii caiit Koncymerantllmtoc - http://www.consultant.ru

3. Poccwiickast HanmoHanbHas Oubanoreka - http://www.nlr.ru/

4. Poccuiickoe 00pa3oBaHHe IJIs MHOCTPAHHBIX IpakaaH - http://www.russia.edu.ru/

5. CnoBapu M SHIMKIIONIETUU OH-JIalH - http://dic.academic.ru

7. MaTepuaJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

JUiss mpoBeneHWs 3aHATHH MO JUCIHMIUIMHE HEOOXOAWMO CIeIyollee MaTepualbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayIUTOPHH JUIsl TPOBEACHHS 3aHATUN JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIUBHUIYaJbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS U TNPOMEXKYTOUHOW aTTeCTallWH,
MIOMEIIIEHUS ISl CAMOCTOSTEIbHOM paboThI.
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20
VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

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

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

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

Onepanuonnas cucrema 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

Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

2.  VYHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  JJIEKTpOHHO-OMOmmoreunas  cuctema. —  URL:
https://biblioclub.ru

3. OBC «KoHCynbTaHT CTyA€HTa»: KOJUIEKUMH: MeauuuHa. 3apaBooXpaHeHue. ['ymMaHUTapHbIE HayKH
(xomrext Tam6oBckoro I'Y) . — URL: http://www.studentlibrary.ru

4. Iludposoii oopazosarensHbIil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. KOpaiiT: oO6pa3oBatenbHas miardopMma, MeKTpoHHO-0nbroTeunas cucrema. — URL: https://urait.ru

6. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

7. Hayunas snexrponnas oubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwiickas rocynapcTBeHHas 6ubnuoreka: opunuansubiii caiit. — URL: https://www.rsl.ru

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

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



