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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 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHUS ITUCITUTIINHEI:
- MEOUIIMHCKUU

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 CnocobeH MCHOIB30BaTh OCHOBHBIE (U3UKO-XUMHUECKHUE, MAaTeMaTHYECKUE U
€CTECTBEHHOHAYYHbIC MTOHATHUS M METO/bI IIPH PEIICHUH PO ECCHOHABHBIX 3a/1a4

Ne HanmenoBanwme ®opma oOyueHus
/1 JIACLIVIUINH,
Ounas
OTIPEIICIISTFOTITIX
(cemecTp)
MEKTUCITUTUTHHAPHEIE TTo 131413
CBSI3HU
1 |buonorus +
2 |MaremaTnka +
3 |MarepuanoBeacHue +
4 |MenuuHCKas pU3nKa +
5| Tonorpadudeckas +
aHATOMMS TOJIOBBI M
1Ien

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:
JucuumnnuHa «XuUMUS» OTHOCUTCA K oO0s3aTenbHON yactu ydeOHoro twrana OIl mo HampaBieHHO
noaroroBku 31.05.03 - Cromaronorus.

JucuumnnHa «XuMus» uzydaercs B 1 cemectpe.

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




Ounas: 3 3.€.

Ounas
(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 108
KonTaktHas pabora 48

Bun yueGHOM paboThI

Jlexuuu (Jlexummn) 16
Jlaboparopnsie (J1a6. pab.) 32
CamocrosrenbHas padota (CP) 24
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Hasganue Bun yue6Holt | DOpMBI TEKYIIIETO
TEMBI paszena/TeMsl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
UH

pao.
O|l0|O
1 cemectp
1 OO01mmas XumMus 3amnmra
1a00paTOPHBIX
pabor;
KonTtponbHas
pabora;
4 |14] 8 Cocrasnenue
TEMaTHU4YEeCKOTO
KOHCIIEKTA;
[IpoBepounas
pabora;
TectupoBanue
2 buooprannueckas 3amura
XUMUS 1a00paTOPHBIX
pabor;
KontponbpHas
pabora;
IIpoBepounas
pabora;
TectupoBanue

12 | 18 | 16

Tema 1. Oomas xumus (OIIK-8)
Jlekuus.

Jlexums-Busyanuzanus 1. Pomb Bompl M pacTBOpPOB B KU3HemeATeNbHOCTH. CHOCOOBI BBIPAKECHUS
KOHIIGHTpAIlM  PAacTBOPOB. OcCMONSIBHOCT M OCMOJISIPHOCTH  OMOJIOTUYECKUX  KHUJAKOCTEH U

nepy3uoHHBIX pacTBOpoB. Poib ocMoca B Ouonoruueckux cucremax. Am¢onutsl. M3o031ekTpuueckas
TOYKaA.

BydepHoe neiicTBHe - OCHOBHOW MEXaHW3M IMPOTOJIMTHYECKOTO TOMEOCTa3a opraHusMa. MexaHu3m
nevicteus  OydepHbix cuctem. 3oHa OydepHoro nelictBuss U OydepHas emkocTh. Pacuer pH
MPOTOJIUTHYECKUX CUCTEM.

Bydepnbie cucrembl KpoBH: THApoKapOoHaTHasi, ¢ocdarHas, TeMorIo0MHOBas], poTenHoBas. [lonsaTre o
KHUCJIIOTHO-OCHOBHOM COCTOSIHUM OpTaHU3Ma.



Jlexums-Buzyamuzanust 2. IloBepxHocTHoe — HaTskeHue.  Ancopbums.  YpaBHenwe — [ubG0ca.
IIoBEpXHOCTHO-aKTUBHBIE U  TIOBEPXHOCTHO-HEAKTHUBHBIE BelllecTBa. lI3MeHeHHMe MOBEPXHOCTHOMH
aKTUBHOCTH B TOMOJIOTHYECKHX psanax (mpaBwio Tpay0e). 3aBHCHMOCTb BEIMYHMHBI aICOPOLUU OT
pa3nuyHbIX (akTopoB. I[IpaBuno BbIpaBHHMBaHUS MoJspHOCTEH. M30upartenpHas aacopOIus. 3HaueHHE
aJICOPOLIMOHHBIX TPOIECCOB IS JKU3HEACATEIbHOCTH. (DHU3MKO-XUMHUYECKHE OCHOBBI aJCOPOIIMOHHOMN
TEpanmuy, TreMOCOpOLUHU, TNPUMEHEHUs B MEIUIMHE HOHUTOB. llpupona KOIJIOMIHOTO COCTOSHHUSL.
MonexynsipHO-KUHETUUECKUE CBOMCTBA  KOJUIOMAHO-IUCIEPCHBIX cHcTeM. ONTHYECKHE CBOICTBA.
OneKTpoKHHETHYECKUE cBOMCTBA. CTpOEHHE JBOMHOIO JMEKTPUUYECKOTO CIIOSl. YCTOMUMBOCTD JHCIEPCHBIX
cucreM. Koarymsauusa. Ilopor xoarymsauumm u ero omnpenenenue, npaswio Ilymene-I'apau, sBnenue
npuBbIKaHUA. B3aumnas koarynsanus. KommonaHas 3ammra U nenTu3anus.
Komnounnsie [TAB; O6uonornueckn BaxkHble KoutouaHbie [TAB (Mblia, 1eTepreHThl, KEeTIHbIE KUCIOTHI).
JIunocomst.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3ansitue 1
OsnakomurenbHas gaboparopHas pabora Ne 1: Texnuka 6e3onacHocTH, «HaBblku paboThl ¢ XMMHUYECKON
MOCYIOM»
PeakTuBbl 1 000pyI0BaHUE: TPOOUPKH, KOJIOBI, MUIETKH, [IUIUHIPHI, BODOHKH, YHUBEPCAIbHbIC IITATHUBBI,
[ITaTean, MEpPHbIe KONOBI, OIOPETKH, BOASHBIE OaHM, Jep)KaTelnb i MPOOUPOK, CIUPTOBKH, CIUYKH,
¢upTpoBanpHast Oymara, CTakaH co B3My4eHHOM xukocthio, 0,11 p-p NaOH, 0,11 p-p CH3COOH.
OnpiT 1. TuTpOBaHME
TutpoBanue - 3TO crnoco0 ompeAeNeHUs KOHIEHTPAIMM KUCIOTHI MJIM OCHOBAaHHUS B PacTBOpE, MyTeM
u3MepeHus: oobeMa TUTpaHTa (OCHOBAHMS WJIM KHCJIOTHI C 33/IaHHOW KOHIEHTpaluen) HeoOXOAUMOTro st
IIOJIHOM HEUTpaIN3allud UMEIOLIETOCS PeareHra.
TutrpoBaHue MPOU3BOMAT C TIOMOIIBIO OIOPETKH, 3aTIOJTHEHHON TUTPAHTOM 10 HYJIEBOW OTMETKU. THUTPOBATh
HauMHas OT JIPyTMX OTMETOK HE PEKOMEHJYeTCs, TaK KakK IIKaja OIOpPEeTKH MOXET ObITh HEPaBHOMEPHOM.
3anogHeHue OIOpPETOK pPabo4YMM PACTBOPOM IPOM3BOAST 4YE€pe3 BOPOHKY WJIM C MOMOIIBIO CIELHATbHBIX
IpUCIOCOOIeHNH, ecnu OropeTka MoiyaBToMaTtHueckas. KOHEUHyl0 TOYKy THUTPOBAHUS OHPEAEISIOT
MHIUKATOPOM WM (PU3MKO-XMMUYECKUMHM MeTOolaMHu (IO 3JIEKTPOIPOBOAHOCTH, CBETONPOIYCKaHHMIO,
NOTEHIMATy WHAMKATOPHOIO 3MIeKTpojaa U T. A.). [lo komuuecTBy moumieaiiero Ha TUTPOBAaHUE paboOdero
pacTBOpa paCCUUTHIBAKOT PE3yJIbTAThI aHAIHU3A.

[Ipu TUTpOBaHUU ClETyeT NIPUAEPKUBATHCS CIEAYIOLIUX MTPABUIL:

1) CHayana Hy>KHO 3aIllOJTHUTh OIOPETKY BBIIIE HYJIEBOTO JEJCHUS, a 3aTeM MEIJICHHO CITyCKaTh XHJIKOCTb
710 HYJIEBOTO JIEJICHUsI, YTOOBI YIaJIUTh U3 PE3MHOBON TPYOKHM MM U3 KpaHa BO3IYX.

2) HamonHATh OOPETKY JKUIKOCTBIO CIIEAYET Yepe3 BOPOHKY M TaK, YTOOBI KHJIKOCTh CTeKala IO CTeHAM
OIOPETKH.

3) bropeTka 10KHA HAXOJUTHCSI B CTPOTO BEPTUKAIBHOM ITOJIOKEHUU.
4) Ilpu oTcuere AENCHUI 11a3 TOJDKEH HAXOAUTHCS Ha OJHOM JIMHUU C MEHHUCKOM.

5) BeuiBaHMe KUAKOCTH CIIELYET IPOBOAUTD C OJHOW U TOM ke CKOpocCThio. [locie Toro kak 3akpbIT KpaH,
HEOOXOIMMO TOAOKIATh OAHY-IBE MHHYTHI, YTOOBI JKHAKOCTb B OIOpeTKe MpHHAJIA HOPMAalbHOE
IIOJIO’KEHUE, ITOCIIE YEr0 MOXKHO IPOU3BOAUTH OTCYET JEICHUN.

6) TurpoBaHMe HE PEKOMEHJIYETCs BECTH C MaJbIMM KOJMYECTBAMM, TaK KaK BKpaBIIascs OLIMOKa
3HAYUTEIILHO BO3PACTET MIPH MOACYETAX.

7) Ilocne THUTpOBaHUSA >KUIAKOCTh W3 OIOPETKHM BBUIMBAIOT, OIOPETKY IPOMBIBAIOT W CITOJIACKUBAIOT
JTUCTUIITMPOBAHHOW BOJIOM.

JlaGopaTopHoe 3aHsiTue 2

[ToaroToBka K BBHIMIOTHEHHIO MPAKTUYECKOW YACTH JiabopaTopHOi paboThl — perneHne 3amaad «CrocoObl
BBIPAKCHHS KOHLIEHTPALIUU PACTBOPOB.

JlabopaTtopHoe 3ansTHe 3

Jlabopatopnas pabota Ne2 «IIpurotoBnenne pacTBopa 3aJaHHON KOHIICHTPALIHI

PeaktuBsl u obopynosanue: 1M pactBop CH3COOH; 0,1M pactBop NaOH; muctunnupoBaHHas BOJA;
pactBop (eHondranenHa; OropeTka; BOPOHKA; MUIETKa Ha 5 mil; nunetka Ha 10 mur; rpyma; MepHas konba
Ha 50 mur; 2 crakana; 3 KOJIOBI ISt THTPOBAHUS; IIWITHHIP.



Omnpit 1. [IpuroroBieHue pacTBopa yKCyCHOM KMCIIOTHI 33JaHHON KOHIIEHTPALINH.
Paccuntanu o6pem 1M pacTBOpa yKCYCHOW KHCIJIOTBI, HEOOXOMUMBIN I puroToBiIeHust S0 M1 pacTBOpa
3aJaHHON KOHIEHTPALINH.

B3snu nunetkoit 00bEMOM 5 M1 paccuuTaHHBIM 00beM 1M pacTBOpa KHCIIOTHI, TIEPEHECTH €T0 B MEPHYIO
KOJIOy U TOBENU 00bEeM IO METKU JUCTUIUTMPOBAHHOM BOJOW. PacTBOp mepemMeriaiy u BBUTWIN B CTAKaH.

[Tumetkoit w3 crakana oroOpanu 10 MJ NMPUTOTOBICEHHOTO pacTBOpa MW TEPEHECTH €ro B KOOy is
tutpoBanus. Jlobapwm 2-3 kammm ¢enondranenna. Takum o0pa3oM 3amoMHWIA TPU KOJOBI IS
TUTPOBAHUSL.

bropetky 3anonnuiu 0,1 M pacTBOpoM ruapoKcuia HaTpHsL.
3an0JIHEHHOCTh OIOPETKH U MUIETKH ONPENEIsUTN 110 HUKHEMY MEHUCKY.

B3siin konOy ¢ MPUTOTOBICHHBIM PACTBOPOM KUCIJIOTHI M MHIUKATOpA U MO KalIsaM J00aBIISIIN IIEJI0Yb U3
OIOpETKH, /10 TIOSBJICHUS PO30BOIl OKPACKH pacTBOpa.

OTTUTPOBAIM PACTBOPBI KUCIOTHI (PACTBOP CUUTACTCS OTTUTPOBAHHBIM, €CIU MpH J00aBieHuu | Karm
LIEJIOYH OKpacka pacTBOpa He McUe3aeT B TeueHue | MUHYTHI).

JlaHHBIE TUTPOBAHUS 3aHECIU B TAOIUILY.

JlabGopaTopHoe 3ansiTue 4

[ToaroroBka K BBINOJIHEHUIO MPAKTUYECKOM 4acTh J1abopaTropHON paboThl — pemieHue 3anad «CBOHCTBa
Oy(hepHBIX pacTBOPOBY.

JlaGopatopHoe 3ansiTue 5

Jlabopatopnas pabota Ne 3 «CpoticTBa Oy(hepHBIX PacCTBOPOBY.

PeaktuBsl u obopynoBanue: 0,1 M u 0,01 M consnas kuciora; 0,1 M pacTBOpbl YKCYCHOM KHCIIOTHI,
THIPOKCHJA HaTpus, anerara HaTpus; pactBop xjopuzaa Harpus 0,9 %; pacTBop JakMouja B 3TaHOIE;
Habop NpOoOUPOK B IITATHBE; MUMETKU EMKOCTBIO 1 MII; KallebHUIIBI C PACTBOPAMH.

Omprit 1. [TpuroroBnenue OydepHBIX PACTBOPOB C Pa3TMIHBIM 3HaYeHUEM pH.

1.1. Paccuutanu o0beMBbl HCXOIHBIX PACTBOPOB sl MPUTOTOBJIECHUS Oy(hepHbIXx cmeceir o0bemoM 10 mi ¢
cootHomenreM konneHTparuii CH3COONa u CH3COOH: B npoGupke Ne 1 - 1:9, B npoOupke Ne 2 - 1:1, B
npobupke Ne 3 - 9:1.

1.2. O6BeMBbI pacTBOPOB YKCYCHOW KHCJIOTHI M aIrleTara HaTpUsi OTMEPHIM B TPOOUPKHA C ITOMOIIBIO
MUTNETKU; COAEPKUMOE MPOOUPOK TIIATEIHHO NEPEMELIAH.

1.3. [IpurotoBmim cepuro OyhepHBIX paCTBOPOB C TEM K€ COOTHOIICHUEM KOHIIEHTPAITUN COJIU M KUCIIOTHI,
HO C MECHBIIEH CYMMapHON KOHIICHTpAlMell KOMMIOHEHTOB. [[ns 3Toro mumeTkoi oroOpamu mo 1 mi
MIPUTOTOBIIEHHBIX paHEE PACTBOPOB U K KaXKIOMY J00aBWIN 8 MIJI AUCTUIUIMPOBAHHOHN Boabl. ComepKuMoe
nepemermanu (B mpobupkax Ne 1 m 4, Ne 2 u 5, No 3 m 6 Haxomarcss pacTBOPHI C OJWHAKOBHIM
COOTHOIIICHHEM KOHIICHTPAIMi COJIM M KHUCJIOThI, HO pPacTBOpPhl B mpoOupkax Ne 4 - 6 saBIArOTCS
pa30aBIEHHBIMU IO CPAaBHEHHIO C TAKOBBIMH B TIpoOupkax Ne 1 - 3.)

1.4. Bo Bce npoOupku 100aBWIM MO 2 Karjikd pacTBOpa JAKMOUAA, COAEPKUMOE MPOOHPOK MepeMenialy.
Ha Genom (hoHe cpaBHUIM OKPACKy PacTBOPOB.

1.5. Pe3ynbrarhl HaOIIOACHUN U paCYeTOB BHECIHU B TaOIHILY:

OmnpiT 2. M3yyeHue BIHMSHUS HEOOJBITUX KOJIMYECTB CHIIBHBIX KHCIOT M OCHOBaHMM Ha IMoka3zatenb pH
OydepHoro pacTsopa.

2.1. B mpo6upkax Ne 1, 2 mpurotowim mo 10 mi OydepHOTro pacTBOpa ¢ COOTHOIICHHEM KOHIICHTPAIUA
aleraTa HaTpus U YKCYCHOM KHMCIIOTHI 2:3, IpeiBapUTEIbHO PACCUUTAHHbBIE 00BEMBI PACTBOPOB OTMEPUIIH C
MIOMOIIBIO TTUIIETOK.

2.2. B npobupku Ne 3 u 4 oroOpanu numnetkoit mo 10 mu ¢usnonoruueckoro pactsopa (0,9 % pactBopa
XJIOpUJA HATPHS).

2.3. Ko Bcem pactBopam [100aBWIM TIO S5 Kameidb pacTBOpa JIAKMOHMJIA M COAECPKHMOE IMPOOHPOK
NepeMeIIaH.

2.4. B mpobupku Nel u 3 no6aBunu mo 5 kamens 0,1 M pactBopa runpokcuaa Hatpus, B Ne 2 u 4 - o 5
kanenb 0,1 M comnsiHol kucnotsl. Bee pacTBOpHI epemMerniaii.

Pesynbrarsl HaOMIOAEHMI BHECIH B TAONHUILY.
JlaGopaTopHoe 3ansiTue 6



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

PeaktuBbl U 00OpynOBaHue: AUCTHIUITMPOBaHHAs BoAa; 2 %-Hblil pactBop FeCl3; 0,01 u pactBop K2S04,
KCl, K3[Fe(CN)6], BaCl2, AICI3; crakan Ha 200 mut; 10 mpoHyMepOBaHHBIX MPOOUPOK; MEPHBINA IIUITUHIP
Ha 10 MJI; DIEKTPOTUIUTKA.

Omnpit 1. Onpenenenne MIEKTPOIUTA ¢ HANOOIbINEH KOaryIUPYIOel ClIOCOOHOCTHIO.

B 5 mpobupox vamwm mo 10 ma 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 n00aBICHUS 3JICKTPOJIUTOB
COZEPKUMOE MPOOUPOK pacCMATPUBAIOT M OTMEUAIOT T€ MPOOMPKHU, TJe MPOU30ILIA SIBHASI KOATYISLHUS.
Pesynprarel HaOmoneHuit 3anucanu B Tabnuiy. Hanuuue mim oTCyTCTBHE KOAryasUU OTMETHIIM 3HAKOM
«t» WA «-»

JlabGopaTopHoe 3ansitue 7

Brimonnenne nmposepouHoit padotsl Nel. Hanmncanue koHTpoiabHOTO cpe3a/TrectupoBanue Nel.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

1. BBIMOMHUTH JOMAIIIHIOIO KOHTPOJIbHYIO padoTy.

2. IToAroTOBUTHCS K BBIOIHEHUIO U 3allUTe Ja00paTOpHBIX PadoT.

3. Cnenarb KOHCIEKT TEOPETUYECKOIO Marepualia ¢ HMCIHOJIb30BAHMEM MaTepuaina JIEKIMH U ApyTrux
JIUTEPATYPHBIX HCTOYHUKOB, a TAK K€ HHTEPHET —PECYPCOB.

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

1. YcranoBure, kakuM siBisieTcst ipu 37 °C pacTBop XJiopujia Kajus (TUIIO-, TUTIEP- WIIH H30TOHUYECKHUM) C
MoJIsipHOM KoHIleHTparueir paBHor 0,01 momnb/n (n3oToHMUeckuid kKodddumueHT 1,96), Mo OTHOIICHUIO K
1a3Me KpoBH.

2. [Ipu uccnenoBaHUM JTAKTATACTUAPOTEHA3bI B MOJIMAKPUIIAMHTHOM Telie UCTIONB3YIOT (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 xsopuaa kansuusa. Bo3moxHo nu ncnonb3oBanue 0,2 H pacTBOpa
xjiopuctoro Kanbiwms (p = 1,0316 /M) 1y1st BHyTPUBEHHOTO BBEACHUS ?

4. TIpoTrBOoMOHaMH 30515 Cylb(duIa 30J10Ta OKa3aJIMCh HOHBI HaTpus. Hanuimure cxeMy cTpoeHUs] MULIEILIbI
3TOTO 307151, €CJIU OH 00pa30BaH XJIOPUAOM 30J10Ta U CYJIb()UIOM HATPUS.

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

1. TloHaTtue OMOreHHOCTH XHUMHUYECKUX HdieMeHToB. Kiaccuduxamuss OHOTEHHBIX 3JEMEHTOB IO HX
(GYHKIIMOHATIBHON POJIM: OPTraHOTEHbI, 3JIEMEHTHI JIEKTPOIUTHOTO (POHA, MUKPOIJIEMEHTHI

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

5. Peakuum, nexamme B OCHOBE OOpa3oBaHMA HEOPraHMYECKOTO BEIIECTBA KOCTHOM TKaHU
rugpokcudocdara KampIus.

6. Mexanusm QyHKIIMOHUPOBaHUS Kanbluii-pocdarHoro Oydepa.

7. N3zomopdusm. 3amernieHue HOHOB B THApPOKcUpocdare Kaabllvs, OCHOBAHHOE Ha M30MOp(u3Me (MOHBI
Sr, Be, Cd, ¢dropun - HOHBI) ¥ BIHSIHUE HA CTPYKTYPHO-MEXaHHYECKHNE CBOMCTBA TBEPABIX TKAHEH.

8. XuMm3m nporiecca GopMUPOBaHUS KOCTHOM TKaHU B 0OCTeoOmacTax U (pakTOPhI CIIOCOOCTBYIOIIHE 3TOMY.
9. XuMUYeCKHil COCTaB ICHTUHA U AMaJH 3y0O0B.

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

11. OcHOBHBIE KOMIUICKCHBIC COEAMHEHUS JKMBOTO OpraHu3ma (reM, IHMaHOKOOallaMHH, XJIOpOpUILT) —
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.



Knaccuueckast nexkuusa 1. Knaccudukanus oprannyeckux coeauHeHuil. OCHOBHBIE BHIBI HOMEHKIIATYP
oprannueckux coennHenuii. Homenknarypa no cucreme IUPAC u TpuBuanbHas HomMeHkarypa. Mzomepus
OpPraHMYECKHX COEIMHEHUI: CTPyKTypHass M INPOCTPAHCTBEHHas (cTepeom3oMepusi). leomerpuueckas
n3oMepus. IIpu3Haku ONTHYECKU aKTUBHBIX COCIMHEHUNU. BUabl OoTHYECKONW H30MEpUHU.
Jlexums-Buzyanuzanus 2. [lomu- ¥ reTepoyHKIMOHAIBHOCTh KaK OIWH M3 XapaKTEPHBIX IPHU3HAKOB
OpPraHMYECKHUX COEIMHEHUH, YUaCTBYIOLIUX B IPOLECCAX KU3HEIEATENBHOCTH U UCIIOJIb3yEMbIX B KaU€CTBE
JIeKapCTBeHHBbIX BenlecTB. OCOOEHHOCTH XHMMHUYECKOTO TOBEACHUS MOJIH- M TeTepo(yHKIMOHAIBHBIX
COEMHEHUI: KUCIIOTHO-OCHOBHBIE CBOMCTBA (aM(ONUTHI), IUKIN3ALUSA U XenatooOpa3oBaHue. B3zanmuoe
BIIMSHUE (YHKIIMOHAIBHBIX TPYIII.

bronornuecku BaKHbIE TETEPOIMKINYECKIE COSAUHEHHS. TeTpanuppoibHble COeMHEHUs (TOpHH, TeM U
ap.). IIpon3BonHble MUPUANHA, N30HUKOTUHOBOM KHCJIOTHI, MMpa3oja, MMH1a30i1a, IMPUMHINHA, IIypUHa,
tnazosna.  KeTo-eHonbHAasT M JAKTUM-JIAKTaMHas ~ TayTOMEpUss B THAPOKCHA30TCOAEpIKAIUX
TeTEePOIMKINYECKIX COEAMHEHUsX. bapOutypoBas kuciaota U €€ MNPOU3BOIHBIC. [ HMIPOKCHITYpUHBI
(TUMOKCAHTHH, KCAHTUH, MOYEBasi KUCIIOTA).

Jlexkums-Buszyanu3anust 3. 0o-AMMHOKHUCIOTBHI, TMENTHAbI M O€lKH. BHOoJOruyeckum BaKHbIE pPEaKIUU
a-aMuHOKHCIIOT. OOpazoBaHKe NENTUAHOMN cBA3H. KauecTBEeHHbIE peakIMy Ha 0-aMHUHOKHUCIIOTHI U O€JIKH.

CrpykTypa, Knaccupukanus U GyHKIUH MENTHIOB.

KucnoTHslii 1 111€104HOM THAPOJIN3 ENTHAOB.

YcTaHOBICHHE aMUHOKUCIIOTHOTO COCTaBa ¢ TOMOIIBIO COBPEMEHHBIX (PH3UKO-XUMHUECKIX METOIOB.
Kanpruii-cBa3pIBaloIpe OeNKH JeHTHHA W SMalik. M3MeHeHuWe aMUHOKHCIIOTHOTO COCTaBa KoJjIjaarcHa
JICHTUHA TIPH 3BOJIIONNH 3yOHOTO 3a4aTKa B MOCTOSIHHBIN 3Y0.

Jlexums-Busyanu3anus 4. YIieBoabl — MOHOCAXapHuIbl: KiIacCH(PUKAILINAS, U30MEPHs, XUMHUUECKHUE CBOMCTBA
(oKuCeHue, BOCCTaHOBIICHHE, dTeprduKaims ). buomornueckn BaxkHbIC PEAKIIMK MOHOCAXapHI0B.
I'omononucaxapuapl:  (amMwiIo3a, aMUJIOTICKTHH, TJIHWKOTEH, JCKCTpaH, LeJuToio3a). [IeKkTuHBIL.
MOHOKapOOKCHIIIIEIUTION03a,  MOJUAKPUIIIEIUIION03a — OCHOBA TIEeMOCTAaTHYECKUX  TEPEBI30YHBIX
MaTepHaoB.

['erepononucaxapuapl: THATYPOHOBAS KUCIOTA, XOHAPOUTHHCYIb(daTel. [emapun. [loHATHE O CMEMIaHHBIX
onononumepax (TIMKOMPOTEHUHBI, TTUKOIHUIUILI U JIp.). BIusHue MyKomonucaxapuIoB Ha CTaOUIU3AIUIO
CTPYKTYPBI KOJIJIar€Ha JIEHTUHA U IMAJIH.

Jlexumsi—Buzyanmzanus 5. HykinenHoBbIe KUCIOTHI: (YHKITUH, CTPYKTYpa, XUMUUYECKUE CBOMCTBA. [ maponu3
HYKJIEMHOBBIX KHCJIOT in vivo ® in vitro. Hykneosuamono- u momudocharsr: AMD, AJ[D, ATO.
Hyxneosunnukinodocdarsr (LIAM®D). Ux ponb Kak MakpO3Ipru4eCKUX COCIWHEHWM W BHYTPHUKICTOYHBIX
OMOpEryIsITOPOB.

Jlexmmst —Busyanmmzanusa 6. Jlunuasl. Kmaccudukanus mumumoB: OmbuiseMble TUNUALL EcTecTBEeHHBIC
XKUPBl KaK CMECh TPUAIMINIHIICPUHOB. [loHSATHE O cTpoeHWH BOCKOB. OCHOBHBIE NMPUPOIHBIC BBICIITHE
YKUPHBIC KUCJIOTHI, BXOJSIINE B COCTAaB JIMIUJIOB: MAJIBMUTHHOBAS, CTEAPUHOBAS, OJICMHOBAsI, JIMHOJICBAS,
JIUHOJICHOBAsA, apaxuJIOHOBAas. DBHOIOTMYECKHM Ba)XHbIE XUMHUYECKHE PEAKIMU JIMIHIOB: OMbBUICHHUE,
THAPUPOBAHUE, OKHUCIICHHE. BiMsHME IWUMUI0B HAa MUHEpAIM3AIMI0 JEeHTHHA. BomopacTBopuMBbIe
BUTaMHUHBI (CBOMCTBA, ydacTHe B (YHKIIMOHUPOBAHHMH JKUBBIX CHCTEM). JKHPOpPaCTBOPHUMBIC BHTAMHUHBI
(cBoiicTBa, ywacTue B (YHKIIMOHUPOBAHMHM JKUBBIX cHCTeM). IlpeacraBieHne 00 ankajiougax 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 %-HBIif pacTBOp THUAPOKCHAA HATPHsl, XpOMOBas cMmech, 5 %-HbIi pacTBOp cynbdara meau (II),
CAJIMIIIIOBAs KUCIIOTA, alleTUIICAJIMIIAIIOBAs KUCIOTa, pacTBOp xiopuaa xenesa (I1I), munepun, mratus ¢
poOUpKaMH, 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 ¢popmanuHa, a B 1pyryio — 5...10 kanens 50% p-pa aueroHa.
OnpIT 2. OKKUCIEHUE CIUPTOB.



B npo6upky Hanmimm 2-3 M XpOMOBOW CMECH U 100aBUJIH 10 KAIUIAM IpU BCTpsAXuBaHUU 0,5 MII 3TUIOBOTO
cnupra.

Omnpit 3. O6pa3oBaHue XEIATHOTO KOMITJIEKCA

B npobupky momectunu 1 Mia pactBopa ruiapokcuia Hatpus. [[o0aBuUiIM HECKOJIBKO Kamelb 5 %-HOro
pacTBopa cynbdara MeIu 10 BblMaaeHus roayooro ocaaka. K oOpa3oBaBiieMycsi ocaaky THIpOKCHIa MEAU
(IT) no6aBunu 0,5 M rUIIEpUHA.

OmnpiT 4. Onpenenenue HeHoIBHOTO (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 Ao0aBmin mo 0,5 MJT BOJbI, XOpOIIO BCTPSAXHYNIH. [locine BcTpsxuBaHus B
KKy MpoOupKy mob6aBwmm xiopup skenesa (III), oTMeTnnm okpacky pacTBopa B Ko MPOOHpKE,
MOCJIE€ YeTo Harpeu MpoOUpPKyY € aleTHIICATUIIMIOBOW KUCIOTON 1O KUIIEHHUS.

3anucanu Bce BUAMMBIE U3MeHEHHs. Hanvcanu ypaBHEHUs peakiiuii.
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 anerara
ceuHua (II); koHUEHTpHUpOBaHHAas a30THAs KUCJIOTA, pacTBOpa HUHTHIPHHA B CIHPTE, IITAaTUB C
poOUpKaMH, CIIUPTOBKA, IPOOHPKOAEPIKATENb, CITUYKH.

OmnpiT 1. Peakius aMmuHokucnoT ¢ xiopugoM xenesa (I11).

B 1pu npobupku Hamwim mo 1 mi 1%-HBIX pacTBOpOB INMIIMHA, IIUCTeHHA, (eHWIaJaHUHA (B OAHY
MPOOUPKY — OJIMH PacTBOP), B KKy IPOOUPKY 100aBHIIN HECKOJIBKO Kamenb 5%-Horo pacTBopa xJiopuaa
xene3a (I11). PacTBopbl Harpenu 10 H3MEHEHHUS OKPACKHU.

3anucany Bce BUAMMBbIE U3MeHeHus. Hanvcanu ypaBHeHUe peakiuu (151 OJHOM U3 KUCIIOT).

Cnenanu COOTBETCTBYIOLINNA BBIBO/I.

Omnpit 2. KcaHTONpOTENHOBAS peaKIMs aMUHOKHUCIIOT.

B npobupky momectunu 1 mu pactBopa Ttupo3uHa. JloGaBuiau 2-3 Kariu KOHIICHTPUPOBAHHON a30THOU
kucnotel. Ilpu BeTpsxuBaHMM TPOOHMPKY OCTOpOXKHO Harpenu. OTMETHNIM OKpacKy pacTBopa U
oOpasoBaBierocs ocazaka. [IpoOupKy oxiaauian Ha BO3AyXe U OCTOPOKHO aoOaBuiu 10%-HbI BOAHBII
pacTBOp TUAPOKCUAA HATPHUSL.

3anucanu Bce BUAMMbIE U3MeHeHHs. Hamucanu ypaBHeHHE peakiuu.

3anucanay COOTBETCTBYIOLIUMN BBIBO/I.

OmeiT 3. Peakmus cepyconepxkaiux a- aMuHOKUACTOT (peakimst o).

B npoOupky nmomectunu 1 miu pactBopa mucrenna. Jlodasumu 20 kanens 10%-Horo pacTBopa ruapokcuaa
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.

3anucanu Bce BUIUMbIE U3MEeHeHUs. Hanucanu ypaBHeHHE peakiii.

3anucany COOTBETCTBYIOLIUI BBIBOJ

OnbiT 4. HUHrMapuHoBas peakius

B npoOupky nmomectunu 1 M pactBopa mmuuHa, 106aBuiau 1 mi 1%-ro pacTBopa HUHTHAPHHA B CIIUPTE,
p-p nepeMemany. 3annucaii BUAUMbIE U3MEHEHMS. 3allUCalIi COOTBETCTBYIOLINM BBIBOI.

JlaGopatopHoe 3ansiTue 4

Jlabopatopnas pabora Ne7 «CtpoeHne U CBONCTBA OCIIKOBY.

PeaktuBsl: 1 %-Hble pacTBOpbHI AUYHOTO Oenka M KenatuHa; 5 %-Hblid pacTBop cyiabdara meau (II), 10
%-HbIll pacTBOp ruapokcuaa Harpus, 10 %-Hblii pactBop amerara cBuHua (II); xoHUEHTpupoOBaHHas
a30THas KHCJIOTa, KOHIEHTPUPOBAHHAS COJIIHAS KHUCIOTA, STAHOJN, IITaTUB C MPOOMpPKaMH, CIHPTOBKA,
poOUpKoepKaTeb, CIUUKH.
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OmnsiT 1. buyperoBast peakuiys Ha HIENTUIHYIO CBSI3b.

B onny mpoOupky momectuiu 5 - 6 Kamenb pacTBOpa SUYHOTO Oejka, B APyryro — 5 — 6 kameib pacTBopa
xenatuHa. B xaxyro mpobupky gobasunu 5 — 6 kamnenb 10 %-HOro BOZHOTo pacTBOpa TMAPOKCHIA HATPHUS
u 1 - 2 xarum pactBopa cynbdara menu(Il). [IpoOupku BCTpsIXHYIH.

3amnmcany Bce BUIMMEIC H3MCHEHHS.
3anucany COOTBETCTBYIOIIHMM BBIBOI.
OmpiT 2. KcanTOnpoTenHoBasi peakuus OeIKoB.

B onny nmpobupky momectriin 1 M pacTBOpa sSSMYHOTO O€nika, B Ipyrylo — 1 mu1 pacTBopa jkenaTuHa. B
KUKyl NMpoOupKy mo0aBwin 2-3 Karuid KOHIIGHTPUPOBAHHOM a30THOM KHCIOTHL [Ipu BCTpsxuBaHUM
MPOOUPKH OCTOPOXKHO Harpenu. OTMETUIIN OKpacKy pacTBopa U oOpaszoBaBlIerocs ocaaka. Bee npoOupku
OXJIAIJTA Ha BO3yXE M OCTOPOXKHO 100aBuIH 10%-HbIi BOIHBIN pacTBOP THIPOKCHIA HATPHSI.

3anucanay Bce BUIMMBIE M3MeHeHMs1. Hamcanu ypaBHEeHHE peaKIlvm.
3anucaiy COOTBETCTBYIOLIUMN BBIBO/I.
OmnriT 3. Peaknusa ons.

B onny npoOupky momectmnu 1 M1 pacTBopa siMuHOTrO Oenka, B Apyryio — 1 Mi pacTBopa keiaTtuHa. B
Kaxayro mpobupky nobaswmm mo 20 kamenb 10%-HOTo pacTBOpa THAPOKCHIA HATpHsl; MEpeMeIlaid M
Harpenu 70 KumeHus B TeyeHue 1-2 muH. K momydeHHBIM pacTBOpaM B KaXIyl0 NpoOupKy noOaBwid 5
kanenb 10%-Horo pactBopa anerara cBuHua (II) 1 BHOBb IPpOKUIIATHIN.

3anucany Bce BUAMMBbIE u3MeHeHusl. Hanucanu ypaBHEeHUE peakiyi.
3anucai COOTBETCTBYIOIIMI BBIBOJ
OmnepiT 4. [lenarypanus 6€1IKOB.

B npobupky Hasmmm 2 mi pactBopa Oenka. [IpoOupky Harpenu B TUIaMEHH CHUPTOBKH. Bo BTOpyro
npoOupKy Haymiau 1-2 My Oenka M Mo KarusiM JT00aBWIIM pacTBOp cyibpara meau. B TpeThio mpoOupKy
HanmuIk 1 M1 pacTBopa Oenka u 10O0aBHIIH STAHO.

3anucann Bce BUIUMBIC U3BMCHCHUSA B Ta6J'II/II_IyZ

Bremnee
BO3OcHCTBHE
Tlpusnax
OPOTEKAHHA
PEAKIIHHA

t* cyabdaT Meau 3TAaHOT COTAHAA KHCIOTA

3anucany COOTBETCTBYIOIIHMM BBIBOI.
JlaGopaTopHoe 3ansiTue 5

[TonroroBka K BHIMOTHEHUIO TAOOPATOPHOU pabOTHI 8 — pelIeHne 3a1a4 « YIIeBOIbl (CTpOSHUE, CBONCTBA,
ydactue B (YHKIIMOHUPOBAHUU YKUBBIX CHCTEM )».

JlaGopaTopHoe 3ansiTue 6

JlaGoparophas pabota Ne8 «CtpoeHue u CBOWCTBA YIJIEBOJOBY.

PeaktuBbl U oOopynoBaHue: 1 %-Hble PacTBOPHI INIOKO3bI, Caxapo3bl, JAKTO3bl, QpykTo3bl; 10 %-HbIe
pacTBOphl THUAPOKCHAA HATPUSL U CepHOU KHUCIOTHI; 2 %-Hblii pacTBop cyibdara menu (II); peakrus
Tonnenca, pactBop iona; peakrus CenuBanoBa(5% p-p pesopuuna B 13% HCI); 0,5 %-ublit pacTBOp
Kpaxmara, IITaTUB ¢ MPOoOUpPKaMH, CIIMPTOBKA, MPOOUPKOAEpKATEIb, CIIUYKH.

OmpiT 1. MOHO- 1 trcaxapuabl Kak BOCCTAHOBUTENH (peakiust Tpommepa).

B npoGupky momectunu 10 xamens 1 %-HOro pactBopa rmoxo3sl, no6asunmu 1 ma 10 %-Horo pactBopa
runpokcua Hatpud U 1 - 2 xamum pactBopa CuSO4. OcTOpOKHO Harpesnu HaJl IJIAMEHEM TOPEJKU Tak,
4TOOBI TpeNach TOJBKO BEPXHSS YacTh PacTBOpa (HE KUMIATHTH). Takoil ke OIBIT MPOBEIH C PAaCTBOPOM
caxapo3bl, a 3aT€M C PACTBOPOM JIAKTO3bI M PACTBOPOM (hPYKTO3HI.

3anucanu Bce BUAMMBIE U3MeHeHMsl. Hanucanu ypaBHeHUs peakiuil.
3anucany COOTBETCTBYIOIIHMM BBIBOI.
Omnpit 2. KauecTBeHHas peaklus Ha aJIbJeTHIHYI0 rpyny (peakuus TomieHca)
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B npo6upky namumu 3 miu peaktuBa Tomnenca u no6asuwmm 1,5 mia 1 %-Horo pactBopa miroko3sl. [Tpobupky
Harpenu Ha BoAsHOH O6ane mpu temneparype 70 - 80 °C, HaGmonany BbIZEICHHE METATHYECKOTO cepedpa
Ha CTEHKax Mpooupku («cepedpsiHoe 3epkaiio»). Eciu npoOupka Obli1a HEOCTATOYHO YUCTOM HITH BO BpeMs
HarpeBaHus CHJIbHO BCTPSAXHUBAJIACh, CEPEOPO BHINAIAET B BUJIE YSPHOTO OCAIKA.

3anucanu Bce BUAMMBIE U3MeHeHMsl. Hanucanu ypaBHeHUs peakiuil.
3anucany COOTBETCTBYIOIINM BBIBOI.
Omnsit 3. KauecTBeHHas peaklus Ha KeTorekcosbl (peakuus CeauBaHOBA).

B oany mpo6upky nomectunu 10 kanens 1 %-Horo pactBopa ¢ppyKTO3bl, B IpYTYI0 — CTOJBKO ke 1 %-Horo
pacTBopa IIIOKO3bl, 00aBmwiIKn B 00e mpobupku mo 1 mi peakruBa CenuBaHoBa. OCTOPOXKHO HArpesiu Haj
IJIAMEHEM TOPEIKH.

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

B npoOupky nomectimnu 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 COOTBETCTBYIOLIUMN BBIBO/I.

JlaGopaTopHoe 3ansitue 7

Pemenue 3anau «HykiienHOBBIE KMCIOTHI (CTpOEHHUE, CBOWCTBA, yUacTHe B ()YHKIIMOHUPOBAHUH KHUBBIX
CUCTEM ).

JlaGopatopHoe 3ansiTue 8

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

[IpoBepka HpaKTHUYECKHX HABBIKOB: 3alOJIHUTh Tabmuiy «KauecTBeHHbIE peaklUMd Ha OHMOJIOTHMYECKH
Ba)KHbIE OPTaHUYECKHUE COCTUHEHUS (aMUHOKHUCIIOTHI, OEIKH, YITIEBO/AbI) pEareHThl, MPU3HAKU MPOTEKAHUS
peakuum».

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. Cpmenarb KOHCIEKT TEOPETHYECKOTO MaTepuajia ¢ HCIOJIb30BAaHMEM MaTepuaja JIeKIMH U ApyTrux
JUTEPATyPHBIX HCTOYHUKOB, a TaK K€ HHTEPHET — PECYPCOB.

2. Pemmuts 3amaum (cm. C1O Moodle):

1. T'ucToHBI — 3TO OENKH, COAEepKAIIHECs B SApaX JdYKapHOTHUECKHX KIETOK. M303MeKTpuyeckas TodKa
TUCTOHOB OY€Hb BbICOKa — okoyio 10,8. Kakue aMUHOKHUCIOTHBIE OCTaTKU JOJKHBI MPUCYTCTBOBATHh B
TUCTOHAX B OTHOCHUTEIBHO OOJIBIINX KOJINYECTBAX?

2. OnTruyecky akTUBHAs allbJJOTE€KCO3a OKUCISAETCS KOHIEHTPUPOBAHHOM a30THOM KHUCIOTOM 10 ONTHYECKH
HEAaKTHUBHON JTUKapOOHOBOW KHCIOTHL. Kakas 310 MokeT ObITh ampaorekcosa? [lpuBeaute ypaBHEHUS
peaKuuii.

3. Hemenxwuit xumuk Xpuctuat lllenGeitH HeuassHHO MPOJIMI HA TIOJI CMECh CEPHOM M a30THOM KUCIOT. OH

MAaIIMHAIEHO BBITEP IMOJI XJIOMYaTOOYMaKHBIM (hapTyKOM CBOEH KeHbl. «KuciioTa MoxkeT mpoxkedb GpapTyk»,
— nonyman IllenGeitn, npononockan GapTyk B BoJe U MOBECHJI CYIIUTh HaJ meukoi. DapTyk MOucox, HO
3aTeM paszajics HErPOMKUH B3PBIB | ... GapTyk ucues. [louemy npounsomen B3psiB?

4. TlocrnenoBaTebHOCTh HYKJICOTHIOB B Hadalle IeHa, XpaHSAIero MHGoOpMaIuio O Oelke WHCYIWHE,
HaumHaetrcs Tak: AAA ALl T LUTT I'TA TALl. Hanumure mocinenoBaTeIbHOCTH aMHUHOKHCIOT,
KOTOPOW HauMHAETCs LeNb WHCYINHA.

3. BBIMOTHUTE TOMAITHIO KOHTPOJIBHYIO Pa0oTYy.

4. IToArOTOBUTHCS K BBITIOJIHEHUIO M 3aIIUTE JIAOOPATOPHBIX PadoT.

5. [ToAroToBUTHCS K HATMCAHUIO POBEPOUHON pabOTHI Ne2.

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

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
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TEKyIIUi KOHTPOJIb — 60 6aioB

1 cemectp

KOHTPOJBHBIC CPE3BI — 2 cpe3a Mo 5 0aJIIOB KaXK I

npemMuaabHbie 0amisl — 15 6amoB

OTBET Ha dK3aMmeHe: He 0osiee 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 nmabopaTopHasi paboTa O3HAKOMHUTENbHAs, 3a Hee OaIel He
HBEIX paboT MPEAyCMOTPEHBI W 3 paboThl Mo 3 Oamia 3a KaKIyro. 3anuTe
nmabopaTopHOi  pabOTBHI  MPEAIIECTBYET €€  BBINOJHEHHE C
00s13aTeNbHBIM COOIOICHUEM MTPABHII TEXHUKH 0€30MaCHOCTH.
bamnmer 3a 3amuTy omHOW JabOpaTopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:
1 Gamr — 3a coOmromeHne TEXHUKH O€30MaCHOCTH TPH BBITOTHCHUH
J1abopaTOpPHOU pabOTHI;
1 Gayt - mpaBMIIPHOE HAITMCAHWE BBHIBOMA K JIAOOpAaTOPHOU padorTe;
1 6amma — 3a OTBET Ha KOHTPOJILHBIM BOTIPOC K 1aboparopHoii paboTe
(3a TONHBIA BEPHBIA OTBET, HaumclsgeTcss | Oam, eciou OTBET
HETIOJHBIN WA OTCYTCTBYeT — () 6amioB).
Kontpons 10 [IpeaycMoTpeHO BBIIOIHEHHE AOMAIIHEH KOHTpolbHOU padoTel. OHa
Hast BKJIFOYAaeT 4 3aaud U OJUH TEOPETUYCCKUU BOMPOC. 3a KAKIYIO
pabora MPaBUIILHO PEIICHHYIO 3a/ladyy U OTBET Ha BOMPOC CTYACHT MOIy4aeT
2 Oaiia; ecnd JOMyIICHAa OMMOKA MpU PEIICHUW 3allaud WM JaH
HETMOJMHBIA OTBET Ha BOmpoc — 1 Oami; OTCYyTCTBHE WA
HEMPABIWILHOE PEIICHUE 3313491 WK OTBeTa Ha Borpoc — O 6ayios.
Cocragie 3 3 Oajura — CTYZIEHT TOJTydaeT 3a MOAPOOHO HAITMCAHHBIA KOHCIIEKT;
HUE 2 Gamya — CTyACHT MOJyYaeT 32 KOHCIEKT, B KOTOPOM IPHUCYTCTBYIOT
TeMaTu4ec HECyIeCTBEHHBIEC HEIOYETHI;
KOTO 1 Gamm — CTyAEHT MOJy4aeT, eci B KOHCIEKTE OCBAIIEHBI HE BCE
KOHCITIEKTa BOTIPOCHI IO TEME;
0 6anyoB — CTYAEGHT MOJyYaeT 3a OTCYTCTBHE M3JIOKECHHUA Marephala
WJIM MaTepual N3JI0KEeH HEMPaBIIIBHO.
IIpoBepou 8 B npoBepounoii pabote 4 3amaun 1o 2 6aia. 3a KKy IpaBUIbHO
Hast pPEUICHHYIO 3ajady CTYACHT MoiydyaeT 2 Oaiia, €Clid JOIyIleHa
pabora HEeCyIIeCTBEHHas omuOKka (HAampuMep B pacueTax) NpU PEUICHUH
3amaun — 1 Gayn; OTCYTCTBUE WM HEPAaBUIBHOE PEIICHUE 3a/1aud —
0 6aynoB.
TecTupon 5 Bxitouaer 4 Bompoca ¢ ogHuM BbiOopoM orBera mo 0,5 Oamna 3a
aHue(KOoH KaXIbI 1 3 Borpoca 1o 1 6amry ¢ MHOXKECTBEHHBIM OTBETOM HITU
TPOJIBLHBI BONPOC HA COOTHECEHHE, B ATOM CJIy4ae €CIH BCE OTBETHI BEPHBIC
ii cpe3) CTyIeHT Toiny4yaeT | Oaymun 3a OTBET Ha BONPOC, €CIM OTCYTCTBYET

OIMH TpaBWIBHBINA OTBeT — 0,5 Oania u eciiv B BHIOPAHHBIX OTBETaX
ecTb XOTs Obl 1 HeBepHBIN OTBeT, TO O O6aIoB.




buooprannyeck | 3ammura 12 [IpenycmotpeHo BeimonHenne 4 paboT mo 3 Oamna 3a KakAylo.
ast XUMHUS naboparop 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
HBIX paboT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
CIIEAYIOIIUM 00pa3oM:
1 Gann — 3a cobmrofgeHue TEXHUKH OE30MacCHOCTH MPH BBITIOTHEHUH
nabopaTopHO# paboThI;
1 Gann - mpaBUIIBLHOE HANIKICAHUE BBHIBOAA K JIAOOPAaTOPHOM padoTe;
1 6amt — 32 OTBET HA KOHTPOJIBHBIA BONPOC K J1a0OpaTOpHOH paboTe
(32 TONHBIA BEpHBIH OTBET, HauucisieTcss 1 Oami, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 6aioB).
Kontpons 10 [IpenycMOTpeHO BBIIOJHEHHWE KOHTPONBHOW padoThl. KoHTpombHas
Has pabota BkiOUaeT 5 3amad. 3a KaKAyIo IPaBUIIBHO PEIICHHYIO 3a7a4y
pabora CTYACHT Mojdy4aeT 2 Oana; eciy JOoMylieHa OINOKa MPH pelIeHUH
3aga4u — 1 Oaymr; OTCYTCTBHE WJIM HENPaBHJIbLHOE PEUICHUE 3aJadu —
0 6annos.
IIposepou 8 [IpoBepounas pabora BkiIroyaeT 4 3amaHusd. 3a KaXI0€ MPaBHILHO
Has BBITIOJTHEHHOE 3aJaHHe CTYACHT MoiydvaeT 2 Oamia, ecid JOIyIIeHa
pabora OflHa OIIMOKa MpH pelleHWH 3ajaHus — 1 0ajul; OTCyTCTBHME WIH
HemnpaBUIIbHOE perienue 3aganus — 0 6amios.
TecTupon 5 Bxitouaer 4 Bompoca ¢ ogHuM BbiOopoM orBera mo 0,5 Oamna 3a
aHne(KoH Kaxaplid 1 3 Bompoca mo 1 Gamry ¢ MHOXECTBEHHBIM OTBETOM HIIU
TPOJIbHBI BOIIPOC Ha COOTHECEHHE, B 3TOM CIIy4ae €CIM BCE OTBETHl BEpPHBIC
i cpe3) CTYACHT mMoiyd4aeT | 0ajn 3a OTBET Ha BONPOC, €CIU OTCYTCTBYET
OIMH TpaBWIbHBINA OTBeT — 0,5 Oania u eciiv B BEIOPAHHBIX OTBETaX
ecTb XOTs ObI 1 HeBepHBIH OTBeT, TO O O6asIoB.
[IpeMuanbHble OaIbl 15 basiel Hauucsr0TCS 32 BCe BOBPEMsI BHIIIOJIHEHHBIE U 3allUILCHHbIE
Ha MaKCHMaJIbHBIH Oayn jraboparopHble paboThHI, 3allJIlaHUPOBAHHEBIE
Ha CEMECTD.
OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PAcCKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS

OusieTa Ha OIEHKY «YJOBJICTBOPUTEIHHOM

18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmeTa Ha OICHKY «XOPOIIIOY,

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

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

10 6amiIoB - OTIMYHOE 3HAHUE MaTepHalia, pacKphiTa CyTh BOMPOCA,
OTBET He TpeOyeT HaBOASIINX BOIIPOCOB;

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

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

7 GamioB - 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- 6am1 — BOIIpOC HE TMOHSAT, MOMBITKA OTBETA;

0 0aymI0B — OTBET OTCYTCTBYET.
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5. |WunuBunyanbHbIC 3a1aHUS, 20 CryneHTy naeTcs 2 AOMONHUTENbHBIC 3aJaud, WIH 2 TEOPETHUCCKUX
C IOMOMUIBIO0 KOTOPBIX Bompoca, Wik 1 3amaya u 1 TeopeTHUEeCKU BOMPOC HA YCMOTPEHUE
MOXKHO Ha0paTh mperoaaBaTens (€CIIM CTYCHT PEIInII 3a/1ady, TO €My JTOTIOIHUTEIIEHO
JIOIIOJHUTENbHBIE OaJLIbI 3a/1al0TCSl TEOPETUYECKUE BOMPOCHI, €CIIU OTBETHII HA TEOPETUUECCKUN

BOIPOC, TO JOTIOJIHUTENBHO BBIJTAIOTCS 33J1au, KOTOPBIE OH pelIacT B
MPUCYTCTBUH MPEMOAABATEIS).

6. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHOM 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW OIEHKHM IO JWCIHHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JadopaTopHbBIX padoT

Tema 1. O0mmas xumus

1. O6pa3yroT Jiu canuImuiIoBasi U OEH30MHAS KHCIOTHI OKPAIIICHHBIN KOMIUIEKC C KaTHOHOM kene3a? OTBeT
MOSICHUTE.

2. Ilepeuncnure HECKOIBKO COETMHEHU, KOTOPHIE BBICTYIAIOT B KUBBIX OPraHU3MaX B Kau€CTBE
MHTUOUTOPOB OKUCIIUTENBHBIX MporeccoB? K kakuM KiaccaM OpraHMYECKUX COCTUHEHUN OHU OTHOCATCS?

3. Kakue coennHeHHs Ha3bIBalOTCS MONU(YHKIMOHATBHBIMY, & KaKue — reTepoyHKIIMOHATEHBIMU?
4. Ha3zoBuTe KaueCTBEHHbIE PEaKILIMH, ONPEIEISAIONINE MOJIU- U TeTepOPyHKIIMOHAIBHOCTh COCTUHEHHI.

5. Kakas kauecTBeHHas peakiys MOATBEPKIAaeT HaJTHIue KapOOKCHILHON TPYIIIBI B CATUIIIIOBOM
Kucnore?

KounrtpoJsbHast padora

Tema 1. O0mmas xumust
1. IIpu HecaxapHOM THa0eTe BBLACSIOTCS OYEHB OOJNBIITNE KOJIMYECTBA pa30aBICHHON MOYH,
OCMOJISIPHOCTB KOTOPO MOXKET cHIKaThest 10 0.06 ocMoub/1. Berauciante 0cCMOTHYECKOE JaBICHUE TaKOH
MOUYH.
2. Paccuurars pH Oydepnoro pactBopa, coctosmiero u3 30 mur 0,2M BogHOTO pacTBOpa aMMHaka u 15 M
0,1M pactBOpa XJ0pH1a AMMOHHUS.

3. Umeercs 735 T miecTHaALATUIPOLIEHTHOTO pacTBopa iona B cnupte. HyKHO moayduTh
JEeCATUIPOLEHTHBIN pacTBOp Hoaa. CKOIBKO TPaMMOB CIIUPTa HY>KHO JOJUTH IS 3TOTO K yKe
HUMEIOIEMYCS pacTBOPY?

4. JTns Koaryssiiuu 30715 XJIopuaa cepedpa, oIy4eHHOTo PU HeZ0CTaTKe HUTpara cepedpa,
MCTIOJIb30BAIMCH PACTBOPHI XJI0pHUI0B Kamus, xkene3a (I11) u maruus. Kaxoit u3 Hux Oyzner uMmers Haubosee
HU3KHI nopor koaryasuuu? [Touemy?

5. O0pa3oBaHue KOCTHOM TKaHH.
IIpoBepounas padora

Tema 1. O0mas xumust
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1. Haniucats cTpyKTypHYIO (hopMyily TpUIenTuaa, 00pa3oBaHHOTO MITUIIMHOM, IPOJIMHOM U IIUCTEUHOM, T/e
nposiuH sABsieTcs N-KOHLIOM Tentuaa ¥ oOpasyer cBsi3b ¢ mmiuHoM. Omnpenenure o6iacTh 3HAYCHUS
M302JIEKTPUYECKOM TOUKH JaHHOrO nentuja. Hanummure Ha3BaHue nenTuja.

2. Hamucarh ypaBHEHHE peaKIMM TUAPOIUTUYECKOrO JA€3aMUHUPOBAHUS anaHuHa. HaspaTe mpomykT
peakuuy o TPUBUAIBHON HOMEHKJIAType.
3. Hammucarp ypaBHEHHE peakMu OKUCICHUS UI03bI IO AeiicTBUeM (hepmeHTa. Ha3BaTrh MpomyKT peakiuu

4. B Tpex mpoOMpKax HaXOIATCS PAacTBOPHI Kpaxmala, KelaThuHa W DIuiuHa. [Ipemioxure crnocod
UACHTU(DUKAIMKA 3TUX COCAMHEHUH (ONpeAenuTe MOCIeq0BaTeNbHOCTh MPOBEACHUS peakluii, Ha30BUTE
UCTIOJIb3yeMbIe PEaKTUBBI, IEPEUUCINTE BHEIIHNE IPU3HAKK peakiuil uneHTudukanumn). K kakum kimaccam
OpPTraHUYECKHUX COCIMHEHUN OTHOCATCS UACHTHU(PHUIMPYEMbIE BELIECTBA.

CocraBjieHMe TEMATHY€CKOr0 KOHCIEKTAa

Tema 1. O0mmas xumust

1. ITonsAiTHE OMOTEHHOCTH XUMHUYECKHX 31eMeHTOB. Kitaccudukanys OMOTeHHBIX SIEMEHTOB 10 UX
(YHKUIMOHATBHOHN POJIH: OPraHOTEHBI, JIEMEHTHI 3JIEKTPOIUTHOTO (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 mpuBOAMT K MpeBpalleHUIo (eHUIaTaHuHa B (EHIITUPOBUHOTPAJIHYIO
(2-0kco-3-(heHnIPONaHOBYIO) KHCIIOTY:
a) 1eKapOOKCUITUPOBAHKE
0) neruapupoBaHue
B) TpaHCAMHUHUPOBAHUE
I') TUPOJIN3
2. [NonuyHKIMOHATEHBIMUA COETMHEHUSIMU SIBIISIFOTCSI:
a) 3TUJICHIJIUKOJIb
0) MIUIUH
B) IlIaBeJieBasl KUCJIOTa
') MOJIOYHAsI KHCIIOTa
1) 9TAHOJ
3. K xakoMy KJ1accy coemHeHU OTHOCUTCS (hochaTuauacepuH:
a) JIUTU.
0) aMHHOKHCJIOTa
B) MENTHU]T
T') HYyKJICOTH/]T
1) YIJIEBOJ
4. TTogKoXHBIH )KUPOBOM €TI0 HaMOOJIee CHIIBHO BEIPAKEH Y BOJHBIX MIICKOTIMTAIONIUX (Y KUTOB OH

JNOCTUTAeTO 1 M), OH crIOCOOCTBYET UX IJIABYYECTH U CITYKHUT JUISl TETUIOU3OJISALNU. A 3aueM HYXKEH KUp
BepOIIO/1aM, JKUBYIIIUM B ITyCTHIHE?

4.3 IIpomexxyTouHast aTTECTAlU 110 AUCITUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunossie Bonpocsl 3xk3amena (OIIK-8)
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17
1. Crtoco0Ob! BeIpa)keHHUsI KOHLIEHTPAIIMH PAaCTBOPOB.

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

3. [Ipumenenne acopOIMOHHBIX MPOIIECCOB B MEUITHHE.

4. TerepoyHKIIMOHAIBHBIE TTPOU3BOJHBIE OEH30JILHOTO Psi/ia KaK JIEKAPCTBEHHBIE CPEACTBA (CATUIMIIOBAS,
aMHHOJIOCH301HAsA, Cynb(haHIIOBasE KUCIOTHl M UX MPOou3BoAHbIe). Hanuimmre popmysl.

5. TlonaTtne OMOreHHOCTHM XHMHUYECKHX 3ieMeHTOB. Kiaccudukaiuss OMOTCHHBIX 3JIEMEHTOB IO HX
(bYHKUIMOHATIBHOHN POJIH: OPraHOTEHBI, JIEMEHTHI 3JICKTPOIUTHOTO (POHA, MUKPOAJIEMEHTHI.

TunoBble 3axanus Ajs 3xk3amena (OIIK-8)

1. Hanmucarsb cTpykTypHY10 GOopMyiTy TpUIIENITHIA, 00pa30BaHHOTO CEPUHOM, BAIMHOM U aJIaHUHOM, TJe
ananuH siBisieTcs C - KOHIIOM M 00pa3yeT CBA3b C BAIMHOM.

2. Paccunrtars MaccoByIO J0JI0, MOJIIPHYIO U MOJISUITBHYIO KOHIIEHTpAIuu pacTBopa cyiabhara memau (1I),
ecauB 180 M Boawl pactBoprun 20 T TBepaoi conu. [TnorHocts pacTBopa 1107 kr/m3.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypoOBHI) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Komnereniuu
TOCTYOKCHHSI pe3YJIbTaTa)
OIIK-8 JleMOHCTpUpYEeT  BBICOKMH  YpPOBEHb  3HaHMM  OCHOBHBIX
(U3NKO-XUMUYECKUX TOHATHUH M TEOpUH; OCHOBHBIX METOJIOB
UCCIIEOBAHUSI B XUMHH. IIpoBOINUT KOMIUIEKCHBIN aHaIu3

(U3UKO-XUMHUYECKOW CYIIHOCTU IMPOIECCOB, MPOUCXOMAIINX B
KUBOM OpraHu3Me, Ha KIETOYHOM U MOJIEKYJIIDHOM YPOBHE.
JIeMOHCTpPUPYET YMEHHE IPOrHO3MPOBATh CBOMCTBA BEILECTB U UX
PEaKIIMOHHYIO CIIOCOOHOCTh B KOHKPETHBIX YCIOBHUAX OKPY>KaroLIeH
cCpeabl, B TOM YHCIE KUBOro opraHusma. CBOOOAHO MPHUMEHSET
(U3NKO-XUMHUYECKHE METO/IBI B IPOPECCHOHAIBHON AEATEIbHOCTH

COTITHYHOY
(85 - 100 6ammoB)

OIIK-8 JIeMOHCTPUpPYET  XOpOIIMA  ypOBEHb  3HAHWH  OCHOBHBIX
(bU3UKO-XMMUYECKUX TMOHATHH W TEOPHUH; OCHOBHBIX METOIOB
UCCIICIOBAaHUS B XHMHH. AHATU3UPYET (HUIUKO-XHUMHUYECKYIO
CYIIHOCTh TIPOIECCOB, MPOUCXOMAIIUX B KUBOM OpraHu3Me, Ha
KJICTOYHOM M MOJICKYJIIPHOM YpoBHE. J[eMOHCTpHpyeT BiajcHHE
HAaBbIKAMH  TPUMCHEHHS  (HU3UKO-XMMHYECKHX  METOJ0B B
npodecCHOHALHOMN SSITETBHOCTH 0 MPEATI0KEHHOMY aJrOPUTMY

«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-8 JIEeMOHCTpUpPYET  HEAOCTaTOYHO  BBICOKMI  ypOBEHb  3HAHMI
«y/IOBJICTBOPUTEIILHO» OCHOBHBIX (PU3HUKO-XMMHYECKUX TMOHSATUH, ONpeAeNeHUIl U TeOpuH.
(50 - 69 6amoB) JlemoHcTpupyeT  6a30Bo€  MpEACTaBIEHHE O  MPUMEHEHHH

(U3UKO-XUMUYECKUX METOJIOB B MPO(PECCHOHATILHON e TEIbHOCTH

OIIK-8 JleMoHCTpUpYeT cnaOblii ypOBEHb 3HAHWH €CTECTBEHHOHAYYHBIX
MOHATUH ¥ METOAOB. 3aTpyAHSETCS JaTh OIEHKY CYIIHOCTH
MPOIIECCOB, MPOMCXOMAIINX B XUBOM OpraHusMme. JleMoHCTpHupyeT
HETOTOBHOCTh ~ NPHUMEHSATh  (U3UKO-XUMHUECKHE  METOObl B
poeCCHOHAIBHON ACSITETHHOCTH

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)
3ammura J1a00paTopHBIX padoT



Brimonnenne nabopaTopHbIX pabOT JaeT CTYACHTaM BO3MOXXHOCTh ITO3HAKOMHUTBCS C METOAUKOU
NPOBENEHUS] HAyYHBIX MCCIIEOBAaHUM, MPUOOpPaMU M TEXHHKOH SKCIEPUMEHTa, METOAaMu 00paboTKH
pe3ynbTaroB HaOmoaeHuid. B 3amady monroroBku cryaeHTa K padoTe BXOAWUT M3YyYEHHE OIMCAHUS
naboparopHoOil pabOThl U TEOPETUYECKOTO MaTepHaiia, OTHOCSIIErocs K JaHHOW Teme. CTyAeHT JOIIKEH
YEeTKO TPEACTABIATh LeNb paboThl, 3HATh, KaKHE€ PpEaKTHUBBI U OOOpYIOBAaHHE HCIIONB3YIOTCS B
naboparopHoii paboTe, 3HaTh MOPSI0K BHIMONHAEMBIX oniepanuii. [Ipu BeimonneHnn mabopatopHoii paboThI
HEOOXOIMMO COOIIOIaTh IMpaBHia TEXHUKH O€30MacHOCTH, MpPEIbABISEMbIE K CTyACHTaM B Yy4eOHOH
n1a00paTopuu XUMHH.

B xozne maGoparopHoii pabOThI CTYAEHT JOJDKEH 3alOJIHUTH COOTBETCTBYIOIIME pa3lesibl padodei TeTpaiy,
3aIUChIBasi CBOM HAOIONCHMUS, 3aIOJIHsAS TaONuUIB, Jienas HeoOoxoaumble pacdyeTsl. Terpags odopmisercs
WH/IMBUYAIbHO KKIBIM CTYIEHTOM. B BBIBOJax clieyeT NMPUBECTH YUCIIOBBIC 3HAUYEHUS MOTYYECHHBIX
BEJIMYMH, KPAaTKO CPOPMYIHPOBATH OCHOBHBIE PE3yNbTaThl BBIMOJIHEHHOW paboThl. Ilocne odopmienus
nabopaTopHOi pabOThl CTYACHT 3alIUINAeT CBOIO paboTy, MPEICTaBIss 3aloIHEHHYIO pabouylo TeTpanb
NPEoJaBaTellio U OTBeyass Ha KOHTPOJIbHBIE BOmpochl. JlaboparopHas paboTa CUMTaeTcs MOTHOCTHIO
BBIIIOJIHEHHOU U CAAHHOW TOJIBKO IIOCJIE €€ 3aILMTHI.

IIpoBepounas padora

[IpoBepounas paboTa — OAMH U3 CaMbIX PacCHpPOCTPAHEHHBIX CIIOCOOO0B MpoBepkH 3HaHMH. Kak mpasuio,
MIPOBOJIUTCS 110 OMPEEICHHOM TeMe, HECKOJIbKUM MmaparpadaM Jubo Kypcy B LEJIOM — B 3aBUCUMOCTH OT
yueOHoii mporpaMmMsbl. beiBaeT B hopMe TecTa v BHIYMCIUTENBHBIX 33/1au.

- Jlmg Hayayja IOATOTOBBTE CIMCOK TE€M WM IOATEM, KOTOpBIE HYXXHO M3ydduThb. Ha kaxnablii BOIIPOC
HalluTe OTBET M 3aKOHCHEKTHPYHTE ero. JKenarenbHO mUcaTh OT PyKHU: MHPOPMAIUS 3alIOMHUTCS Jy4Ile,
TaK KaK OJHOBPEMEHHO 3a/1eCTBOBAHA MOTOPHAsl U 3PUTEIIbHAS I1AMSTh.

- Ecniu BusyanpHas uH(pOpMAIUs XOpPOIIO BOCIPUHUMAETCS, MOKHO M300pa3uTh rpaduueckue Gpopmysbl,
ypaBHEHUS peakUuil U Ipyrue JaHHbIE.

- Ecnu mpoBepouHast paGota mpeznonaraeT peleHrue MpakTHUeCKUX 3a/aHui, 0e3 aJropuTMOB pelieHUs
TUIOBBIX 3a7a4 He 000iTHCh. [lonpocuTe UX y MpenoaaBarenu, MOUIUTE B perieOHnKax, UHTEPHETE U T.1I.

- bermio mpocMoTpuTe Bce 3amaHus. B mepByro ouepenab NMPUHUMANTECH 3a TE€, YTO MOJIErYe, a CIOKHbBIC
OCTaBbTE Ha MOTOM.

- BamMarensaO npquTaﬁTe W BHUKHUTC B YCIIOBHUEC KaXXIO0T'0O 3aJaHUA.

- IIpoBepounass pabora momkHa OBITH NpeACTaBieHa B MHUCbMEHHOM BHae. OTBET Ha YCTHBIH BOIPOC
JOJDKeH OBITh M3JIOKEH KpaTKo U obcrostensHo. [lummre pa3dopunBo M akkypaTHO. B pemeHun 3amadn
JOJDKHBI OBITh TIPUBEIEHBI BCE UCTIONB3YIOMIKECS MPU pelieHHH (GOPMYJIbl, YKa3aHbl €IUHHIIBI U3MEPEHUS,
IpU HEOOXOJMMOCTH HalMCaHbl ypaBHEHUs peakiuil. OTBET Ha TEOPETHUECKUH BOIPOC JOJDKEH OBITh
KpaTKUM, HO TIPH 3TOM HECTH BCIO HEOOXOAMMYIO HH(OPMAIIHIO.

- B ciiydae yBakuTelbHOW NMPUYMHBL, 337 KUBAIOICH UCIIONHEHHE Y4eOHOTO 3aaHUsl B YCTAHOBIICHHBIN
CPOK, CTYAGHT 00s3aH COOOIIUTH 00 3TOM IpEnojaBaTelio, C YKa3aHHWEM, KOrJa 3TO 3aJaHue Oyner
BBITIOJTHEHO.

KoHcnekTnpoBanue marepuaJa

KoHcnekT - 3TO KpaTkoe MOCJe0BaTeIbHOE M3JI0KEHHE CONEPKAHUS CTATbH, KHUTH, JEKIHH.
KoHcnekTsl mpu 00s13aTeIbHOM KPATKOCTH COAEP:KAT He TOJbKO OCHOBHBbIE NOJIOKEHUSI U BBIBOIbI,
HO U (aKThI, M I0KA3aTEIbCTBA, H IPUMEPHI, U WLTHCTPALUH.

Pe3ynprar KOHCHEKTUPOBAaHUS — 3aIUCh, MO3BOJISIIONIASE KOHCIIEKTHPYIOIIEMY HEMEUIEHHO WM Yepe3
HEKOTOPBIM CPOK C HYXHOM TOJHOTOM BOCCTAaHOBUTH MOJy4YeHHYI0 HHpopManuio. KoHCmeKT HOCHT
MHANBUAYAIU3UPOBAHHBIA XapakTep: OH pPAacCUMTaH HA CaMOIr0 aBTOpa M MO3TOMY MOXKET OKa3aTbCs
MAaJIOMOHATHBIM JJISl APYTUX.

Brinenenue raBHON MBICIH — OfHA W3 OCHOB YMCTBEHHOM KYJIBTYPHI MpHU paboTe C TEKCTOM. Bo Bcskom
HAy4YHOM TEKCTE COAEPKUTCS MH(pOpMaIus 2-X BUIOB: OCHOBHAs U BcriomorareiabHas. OCHOBHOM sIBIIsieTCS
uHpopMalus, UMeromas Haulojiee CYIIECTBEHHOE 3HAUEHHUE ISl PACKPBITHUS COAEP)KAHUA TEMbl WU
Bonpoca. K Hell oTHOCATCA: ompenesieHrs Hay4YHBIX MOHATUH, (GOPMYITHPOBKU 3aKOHOB, TEOPETUYECKUX
NpUHLIMIIOB U T.J. Ha3HaueHue BcroMorarenbHONM WHGOpMAlUU - MOMOYb YHUTATENIO JIy4Yllle YCBOWTH
npeyiaraeMblid MaTepuall.
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OCHOBHYI0 MH(OPMAIMIO 3aMUCHIBAIOT KaK MOXKHO IOJHEE, BCIIOMOTAaTelbHYI0, KaK MPaBUIIO, OIyCKAIOT.
ConepxaHne KOHCIIEKTUPOBAHUS COCTABIISAET IepepadOTKa OCHOBHOM MH(OPMAIMH B LIESIX €€ 0000IEHHS
U COKpaIleHHs.
YuTast, MBI HHTYHTHBHO HCIIOJIb3yeM HEKOTOpHIE CiI0Ba M (h)pa3bl B KadeCTBE OMOPHBIX. Takwe OMOpHBIC
crnoBa M (pa3bl HA3bIBAIOTCA KIIIOYeBBIMH. KirrodeBble cioBa M ()pa3bl HECYT OCHOBHYIO CMBICTIOBYIO U
SMOIMOHAIBHYIO Harpy3Ky COIEPKaHUS TEKCTa.
Br160p KIII0YEBBIX CJI0B — 3TO MEPBBIH ATAll CMBICIOBOTO CBEPTHIBAHHSI, CMBICIIOBOTO C)KaTHs Marepuasa.
BaxHpiMu TpeOOBaHMSMHU K KOHCIICKTY SBISIFOTCS HAIIAJHOCTH W O0O3pHMOCTH 3alMCeH M Takoe HX
pacIoiokeHne, KOTopoe 1aBajo Obl BOSMOXXHOCTD YSCHHUTH JIOTHUECKHE CBSI3H U HEPAPXUIO ITOHATHH.
Ponp koHCmekTa — YHMCTO y4deOHas: OH MOMOTaeT 3a(HUKCHPOBATh OCHOBHBIC IMOHATHS W IOJOXKCHUS
HEePBUYHOTO TEKCTA M B HY)KHBIII MOMEHT X BOCIIPOM3BECTH.

TecTupoBanme
TectupoBaHMe — MeTOd BbISBJICHUS] M OLEHKH YPOBHS Y4YeOHBIX JOCTH:KEHHMI 00y4aroumiuxcs,
OCYLIECTBJISIEMbIil MOCPEACTBAM CTAHAAPTH3MPOBAHHBLIX MATEPHAJIOB — TeCTOBBIX 3aJaHMId.

IIpeacraBasier €000l TeXHOJIOTHMYECKHIl mpouece, peajusyeMblii B (opMe aaropuTMHYeCKH
YIOPSAA0YEHHOI0 B3aMMOACHCTBHUSA CTYIEHTA C CHCTEMOH TEeCTOBBIX 3aJaHUM M 3aBepLIAIIIMICH
OLICHMBAHHEM Pe3yJibTaTOB.

[Tpu camocToATETHLHON MOATOTOBKE K TECTUPOBAHUIO CTY/IEHTY HE0OXOIUMO:

1. ITpopaboTarh nHGOPMAIIMOHHBIN MaTepral o JucuuruinHe. [IpoKoHCYIBTUPOBATHCS C MperoaaBaTesieM
10 BOTIPOCY BBIOOpa yueOHOM TUTEPaTyPHI.

2. BeisicHUTB BCe yCIIOBHS TECTUPOBaHMS 3apaHee. Bbl TOJDKHBI 3HAaTh, CKOJIBLKO TeCTOB Bam Oyner
MPEI0KEHO, CKOJIBKO BPEMEHHU OTBOJIUTCS HAa TECTUPOBAHME, KAKOBA CUCTEMA OLEHKU PE3YJIbTaTOB U T.1I.

3. IIpuctynast k pabote ¢ TecTaMH, CIeAyeT BHUIMATEIBHO H JI0 KOHIIA TPOYUTATH BOTIPOC U TpEIaracMble
BapUaHThI OTBETOB. BBIOpaTh mpaBUiIbHBIC (MX MOXKET OBITh HECKOJIBKO). ClienaTh COOTBETCTBYIOIITHE
MPAaBUJIILHBIM OTBETaM OTMETKH.

4. B pouiecce pelieHus KeaaTeIbHO IPUMEHATh HECKOJIBKO MOAXO0A0B B PEILIEHUH 3aJaHMsl. DTO I103BOJISIET
MaKCHMaJIbHO THOKO ONIEpUpPOBAaTh METOJAMH PEIICHHS, HAX0/ KaX/Iblii pa3 ONTUMAJIbHbIM BapUaHT.

5. Ecnu Bel BcTpeTriin upe3BbIYaliHO TPYAHBIN 711 Bac BOIIpoC, HE TpaTbTe MHOTO BPEMEHH Ha HETO.
IIepexonure Kk IpyruM tecraMm. BepHUTECH K TPYAHOMY BOIIPOCY B KOHIIE.

6. O0s13aTeNnPHO OCTABBTE BPEMsI [T IPOBEPKH OTBETOB, YTOOBI M30€KaTh MEXaHMUYECKUX OINOOK.
[Tokazareny BHIMOTHEHHUS:

- TeCT JOJKEH OBITh BBINIOJIHEH BEPHO HE MeHee, ueM Ha 50%;

- 3aJ1aHUS BBITIOJTHEHBI B YCTAHOBJICHHOE BPEMSI.

KonTpoabHblii cpe3

J1J1s TOATOTOBKM K JAaHHOMY BUAY AESTEIbHOCTH CTYAEHT AOJDKEH NpopabdoTaTh paHee U3yUeHHBIN
Matepuai (IpOCMOTPETh IPe3eHTAINH JEKIUH, TPOYUTATh MaTepuai yueOHuKa, BCHOMHUThH MaTepHrall
MPEIBITYIINX 3aHATHI).

[Tpu moAroTOBKE HE CIIEAYET MPOCTO 3ayYUBaATh, HEOOXOIUMO MOHSITH JIOTUKY H3JI0KEHHOTO MaTepuaa.

6. YueOHO-MeToAUYecKOe U HHPOPMALIMOHHOE 00ecrieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. XKomama A.B. Ob6mas xumus : ydeOHumk. - MockBa: [ DOTAP-Memna, 2014. - 400 c. - Tekcr
anektponnbii  //  OBC  «KoHcynmpTaHT  CcTymeHTa By3a W MeaBy3a  [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html

2. TwokaBkuna H.A., baykoB FO.U., 3ypabsu C.D. buoopranmueckas Xumus : y4eOHUK. - MockBa:
I'SOTAP-Menua, 2023. - 416 c. - Tekcr : anexrponnslii // ObC «KoHCynbTaHT CTyAeHTa By3a U MEIBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970472095.html

3. TwoxkaBkuHa H.A. buoopranmueckas XWMHs: PYKOBOJICTBO K MPAKTUYECKUM 3aHATHAM : ydeOHOE
nmocobue. - MockBa: 'DOTAP-Menua, 2017. - 168 c. - Tekct : anexrponnbii // OBC «KoncynpranT
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970442098.html
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6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Zurabyan S.E. Fundamentals of bioorganic chemistry : yuebnuk. - Mocksa: [ DOTAP-Menua, 2021. -
304 c. - Texcr : smekrpoHHbi // OBC «KoHcynpranT cTygeHta By3a u MeaBy3a [calT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970462065.html

6.3 VlHble UCTOYHUKMU:

1. Hayunas snexrponHas 6ubnuoreka Poccuiickoit akageMun eCcTeCTBO3HaHUS - Www.monographies.ru
2. IlpaBoBoii caiit Koncynsrantllmtoc - http://www.consultant.ru

3. Poccuiickas HarmoHanbpHas oubamoreka - http://www.nlr.ru/

4. Poccuiickoe 00pazoBaHue 7151 MHOCTPAHHBIX IpaxkaaH - http://www.russia.edu.ru/

5. CrnoBapu W SHIMKJIONICIUN OH-JIalH - http://dic.academic.ru

7. MaTepuajJbHO-TeXHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMH, TEKYLIEr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluw,
MOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEeIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeIeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3uoHHOE U CBOOOJHO paclpoCTpaHsIeMoe IPOrpaMMHOE 00eCIIeueHHE:

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

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
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2.  VYHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmoreunas  cuctema. —  URL:
https://biblioclub.ru

3. OBC «KoHCynbTaHT CTyA€HTa»: KOJUIEKUMH: MeauuuHa. 3apaBooXpaHeHue. ['ymMaHUTapHbIE HayKH
(xomrext Tam6GoBckoro I'Y) . — URL: http://www.studentlibrary.ru

4. Hudposoii obpazosarenpHblil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. FOpaiit: o6pa3oBarenbHas miatdopma, JMEKTPOHHO-OnbmoTeuHas cuctema. — URL: https://urait.ru

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

7. Hayunast snexkrponHas 6nbmuorexka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwuiickas rocymapcTBenHast oubnroreka: opunranpabiid cadT. — URL: https://www.rsl.ru
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https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



