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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

No
n/n

HanmenoBanme
JMCIUATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®opma oOyueHus

Ounas
(cemecTp)

112131417

brnonorus

Marematuka

Marepuanosenenue

+
+
+

MenunuHckas Gpusnka

NP W[(N]|—

IMatoduzmonorus -
naTopu3noIoTHs
TOJIOBBI 1 IIEH

6 |CompoTusineHne
CTOMATOJIOTHYECKHX
MaTepuaioB 1
OmomexaHmKa
3y0O0YEITIOCTHOTO
CerMeHra

7 | Tonorpaguueckas
aHATOMMUSI TOJIOBEI U
neu




2. Mecto nucuuiuiaabl B cTpykrype OIl cnenuaaurera:

JucrummHa «XWMHSD» OTHOCUTCA K o0s3arenbHOM yacth ydeOHoro twrana OIl mo HampaBieHHIO
noarotosku 31.05.03 - Cromarosnorus.

JucuunnuHa «Xumus» u3ydaercs B 1 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMILIMHEL: 3 3.€.
Ounas: 3 3.e.

N OuHas
Bun yueGHOM paboThI
(Bcero yacoB)
OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 108
KonTaktHas pabora 32
Jlexnuu (Jlekiun) 16
Jlaboparopusie (JIa0. pab.) 16
CamocrostenbHas pabota (CP) 40
DK3aMeH 36
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
1 cemectp
1 KonnuraruBueie 3amura

CBOICTBa 1a00paTOPHBIX

pacTBOpPOB. pabor;

CaoiicTBa [IpoBepounas

OydepHbIX pabora

pacTBOpPOB.

[ToBepxHOCTHBIE 4 ? ]

SIBIICHUS U

(DUBUKO-XUMUYECKHI

€ CBOICTBa

JUCTIEPCHBIX CUCTEM

B

(YyHKIIMOHUPOBAHUHT

KHUBBIX CUCTEM




2 XUMUS DIIEMEHTOB: CocrasieHue

KOMILUIEKCHBIE TEMaTUIECKOTO
COEIMHEHUS KUBOTO KOHCIICKTa;
OpraHu3Ma; KontponbpHas
peakuuu, Jexalne pabora

B OCHOBE

o0pa3zoBaHUA i e

HEOPraHN4eCKOro

BEILECTBA KOCTHON
TKaHHU; MEXaHU3M
(bYHKIMOHUPOBAHUSA
KanbIui-pochaTHo
ro Oydepa; siBieHHE
n3zoMoppuzma

3 ITonn-, 3amura
reTepoyHKIIMOHAT 1a00paTOPHBIX
bHE COCOUHEHUS. pabor;
buonornyecku [IpoBepounas
aKTHUBHBIC pabora
BBICOKOMOJIEKYIAIPH | 10 | ¢ | 5
bI€ BEIIECTBA
(cTpoenue,
CBOWCTBA, y4acTHE B
(yHKIIMOHUPOBAHHUE
YKUBBIX CHCTEM)

4 buonornyecku KontponpHas
aKTUBHBIE pabora
HU3KOMOJICKYIISPHBI
€ BEIlleCTBa
(cTpoenue,
CBOMCTBA, y4acTue B
(byHKLIMOHUPOBAaHHE
JKHBBIX CUCTEM)

Tema 1. KosuturarusHslie cBoiicTBa pacTBopoB. CBoiicTBa Oy(epHbIX pacTBopoB. [loBepxHOCTHBIE
SIBJICHUS] M (PU3UKO-XHUMHUYECKHE CBOMCTBA JUCIEPCHBIX CHCTEM B (PyHKIIMOHMPOBAHUM KUBBIX
cuctem (OIIK-8)

Jlekumus.

Jlexums-suszyanuzanus 1. Pomb Bompl M pacTBOpPOB B KU3HemeATeNbHOCTH. CrocoOBl BBIPAKECHUS
KOHIIGHTpAIlM  PAacTBOPOB. OcCMONSIBHOCT M OCMOJISIPHOCTH  OMOJIOTUYECKUX  KHUJAKOCTEH U
nepy3uoHHBIX pacTBOpoB. Poib ocmoca B Ouonoruueckux cucremax. Am¢onutsl. M3o031ekTpuueckas
TOYKaA.

BydepHoe neiicTBHe - OCHOBHOW MEXaHU3M IMPOTOJIMTHYECKOTO TOMEOCTa3a opraHusMa. MexaHu3m
nevicteus  OydepHbix cuctem. 3oHa OydepHoro nelictBuss u  OydepHas emkocth. Pacuer pH
MPOTOJIUTHYECKUX CUCTEM.

Bydepnbie cucrembl KpoBH: THApoKapOoHaTHasi, ¢ocdarHas, TeMorIo0MHOBas!, poTenHoBas. [lonsTre o
KHUCJIOTHO-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
npuBbikaHus. B3anmuas koarymsiius. KoyuionaHas 3amura u nentu3amnusi.
Komnounnsie [TAB; O6uonornueckn BaxkHble KoutouaHbie [TAB (Mblia, 1eTepreHThl, KEeTIHbIE KUCIOTHI).
JIumocomsl.

JlaboparopHbie padoThbI.
OsznakomutenpHas JaboparopHas padorta Ne 1: Texuuka 6e3omacHoctH, «HaBbIkr pabOThI ¢ XUMHUYECKON
MOCYION»
PeakTuBbl 1 000pyI0BaHMEe: MTPOOUPKH, KOJIOBI, MTUIETKH, LIMJIUHAPBI, BOPOHKH, YHUBEPCAIbHbIE IITATUBBL,
HInaTesid, MepHbIe KOJIObI, OI0pETKH, BOJSHBIC OaHM, IepKaTeb I MPOOUPOK, CTUPTOBKH, CITHYKH,
¢dbunpTpoBanbHAs OyMara, CTakaH co B3My4eHHOM kuakocthio, 0,11 p-p NaOH, 0,11 p-p CH3COOH.

OmnbIt 1. TuTpOBaHHNE

TurpoBanme - 3T0 c1OCO0 onpeeTeHNs] KOHUEHTPALMH KUCJIOTHI HJIM OCHOBAHUS B pacTBOpe, IyTeM
U3MepeHusi 00beMa TUTPAHTA (OCHOBAHUSA WJIH KHCJIOTHI € 32JaHHOM KOHIlEHTPauueil) Heo0X01uMOro
JUISl TIOJTHOM HelTpaJIM3aluMu MMEI0LIerocs peareHra.

TuTpoBaHHe MPOU3BOIAT C TOMOIIBIO OIOPETKH, 3aIIOTHEHHON TUTPAHTOM JI0 HYJEBOWH OTMETKH. THUTpPOBaThH
HayMHAasg OT JIPyTUX OTMETOK HEe PEKOMEHJYeTCs, TaK KakK IIKajla OIOPEeTKH MOXKET ObITh HEpaBHOMEPHOM.
3anonHeHne OIOpPETOK PaboYMM PAacTBOPOM MPOM3BOAAT Yepe3 BOPOHKY HIIM C MOMOIIBIO CHELHATbHBIX
npucnocobiaeHuif, ecnu OropeTka MoiayaBToMaTtHueckas. KOHEYHyI0 TOYKYy THTPOBAaHUS ONPEACSIOT
MHIWKATOPOM WM (U3UKO-XMMUYECKUMH MeETOolaMHu (IO AJIEKTPOINPOBOAHOCTH, CBETONPOITYCKaHHUIO,
MOTEHIMATY WHAWKATOPHOTO SJIEKTpoja W T. A.). [Io KoaMuecTBy MOIIEAIIEro Ha THUTPOBaHUE pabouero
pacTBOpa pacCUUTHIBAIOT PE3yJIbTAThl aHAIHU3A.

IIpu TUTpOBaHMH ClIELYET NPUIEPKUBATHCS CIEAYIOIUX ITPaBUIL:

1) CHauana Hy>XHO 3alIOJTHUTh OIOPETKY BBIIIE€ HYJIEBOTO JEJICHHS, a 3aTeM MEJIEHHO CITyCKaTh KHAKOCTh
710 HYJIEBOTO AeNIeHUs, YTOOBI YIAIUTh U3 PE3NHOBON TPYOKH WM U3 KpaHa BO3IYyX.

2) HamonmHsATh OIOpPETKY JKUIKOCTBIO CIIEAYET Yepe3 BOPOHKY M TaK, YTOOBI XKHIKOCTh CTEKalla 0 CTeHAM
OIOpETKHU.

3) bropeTka g0KHA HAXOAUTHCSI B CTPOTO BEPTHKAIBHOM TOJIOKEHUU.
4) Ilpu oTcuere AeNeHU 11a3 TOJKEH HaXOAUTHCS Ha OJHOM JIMHUU C MEHHUCKOM.
5) BrutnBaHme )XHAKOCTH CIEAYET MPOBOJUTH C OMHOM M TOH e CKOpOCThIo. [locie Toro kak 3akphIT KpaH,

HEOOXOMMO TMOAOXKAATh OAHY-IBE MHHYTBHI, YTOOBI JKHUIKOCTH B OIOpETKE TMpHUHSIA HOPMAJIbHOE
MTOJIOKEHHE, TTOCIIE YeTO MOKHO MPOU3BOAUTH OTCUET JICTICHUH.

6) TutpoBaHMe HE PEKOMEHIYETCS BECTH C MaJbIMM KOJMYECTBAMM, TaK KaK BKpaBIIascs OLIMOKa
SHAYUTCIIbHO BO3PACTCT IPH MMOACUHCTAX.

7) Tlocne TUTpOBaHHS >KUIKOCTh W3 OIOPETKH BBUIMBAIOT, OIOPETKY NPOMBIBAIOT M CIIOJIACKUBAIOT
JUCTUWJIMPOBAHHOW BOJOM.

Jlaboparopnasi paGora Ne2 «IIpuroroBieHue pacTeopa 3aJaHHON KOHIEHTPALUID)

PeaktuBbl u odopynoanue: 1M pacreop CH3ICOOH; 0,1M pacrBop NaOH; aucTu/uiupoBaHHas
BOJa; pacTBop (peHoJPTAaIeNHA; OIOpETKA; BOPOHKA; NMUIETKA HA S5 mul; muneTka Ha 10 mur; rpyma;
MepHas koJ10a Ha 50 mur; 2 ctakaHa; 3 KOJIOBI AJ1s1 TATPOBAHMS ; LMJIMH/P.

Omnpit 1. IIpuroroBieHne pacTBopa YKCYCHOM KHCJIOTHI 32JaHHOH KOHIIEHTPAIUH.

Paccuntanu o6pem 1M pacTBOpa yKCYCHOW KHCIJIOTBI, HEOOXOMUMBIN I puroToBiIeHust S0 M1 pacTBOpa
3aJaHHON KOHIEHTPALINH.

B3snmu numnetkoit 00bEMOM 5 M1 paccuuTaHHBIM 00beM 1M pacTBOpa KHCIIOTBI, TIEPEHECTH €r0 B MEPHYIO
KOJIOy U TOBENU 00bEeM 10 METKU JUCTHIUTMPOBAHHOMN BOJOW. PacTBOp mepemMeriaiy u BBUTWIN B CTAKaH.



[MuneTkolt w3 crakaHa oToOpanu 10 MJI MPUTOTOBICHHOTO PAcTBOpa M TEPEHECIH ero B Konly s
tuTpoBanusa. JloOaBunmm 2-3 karum ¢eHondranenHa. Takum o0pa3oM 3amoMHMIM TPH KOJOBI IS
TUTPOBAHUSL.

bropetky 3anomawnm 0,1 M pacTBOpOM rHpOKCHIa HATPHUSL.

3aroTHeHHOCTh OIOPETKU U MUIETKH OMPEEIISLTU TI0 HUKHEMY MEHHCKY.

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

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

JlaHHbBIE TUTPOBAHMSI 3aHECIIN B TAOIHUILY

JlabopaTopHas padora Ne 3 «CBoiicTBa OyepHBIX paCTBOPOB».

PeakTuBbl u odopynosanue: 0,1 M u 0,01 M coasinas kuciora; 0,1 M pacTBOpbI YKCYCHOH KHCJIOTHI,
THAPOKCH/AA HATpPHs, aleTara HaTpus; pacTBop xJopuaa Harpusa 0,9 %; pacTBop JakMouaa B
3TaHoJIe; HA00p NPOOHUPOK B IITATHBE; MUNETKHA eMKOCTHIO 1 MJI; KaneJIbHUIBI ¢ PACTBOPaAMHU.

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

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

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

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

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

1.5. Pe3ynbraTsl HAOMIONEHUN U PACUETOB BHECIH B TAOJIHILY:

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

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

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

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

2.4. B nmpobupku Nel u 3 mo6aBwnm mo 5 kanenb 0,1 M pactBopa ruapokcuaa Hatpusi, B Ne 2 u 4 - o 5
kanenb 0,1 M consiHo# kuCIOTEL. Bee pacTBOpHI epemeniaiy.

Pesynbrarel HaOMONEHNIA BHECTH B TAOIHUITY

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

PeakTuBbl U 00OpynOBaHHE: TUCTHLIMPOBaHHAsA Boaa; 2 %-Hblil pactBop FeCl3; 0,01 u pacTBop
K2S04, KCl, K3[Fe(CN)6], BaCl2, AICI3; crakan Ha 200 mu1; 10 npoHyMepOBaHHBIX NPOOMPOK;
MepHBbIH HUIHHAP HA 10 MuT; 2JIeKTpOIINTKA.

OmnbiT 1. OnpenesieHue IEKTPOJIUTA ¢ HAaN00JIbIIEH KOATYTHPYIOLIEl CIOCOOHOCTBIO.

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, TAe MPOU30LLIA SABHAS KOATYJSALUS.
Pesynprarel HaOmoneHuit 3anucanu B Tabnuiy. Hanuuue miam oTCyTCTBHE KOAryasUU OTMETHIIM 3HAKOM
«t» WA «-»

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. BBIOTHUTH TOMAIITHIOW KOHTPOJILHYIO pa0oTy.
2. IToAroTOBUTHCS K BHITIOJHEHUIO JTA0OPATOPHBIX PaldOT.

1. Cnenarb KOHCIEKT TEOPETMYECKOIO Marepuajia C HCIOJIb30BAaHMEM MaTrepuaja JIEKIMA U ApyTrux
TUTEPATYPHBIX HCTOYHUKOB, a TaK K€ UHTEPHET —PECYPCOB.

2. Pemmuts 3amaun (cm. CZ1O Moodle):

1. YcranoBure, kakuM siBisieTcst ipu 37 °C pacTBop XJiopujia Kajus (TUIIO-, TUTIEP- WIIM H30TOHUYECKHUM) C
MoJIsipHOM KoHIeHTparueidr paBHor 0,01 momnw/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 xsopuaa kansuus. BosmoxHo nu ncnonb3oBanue 0,2 H pacTBOpa
xjiopuctoro Kanbiwus (p = 1,0316 /M) 1y1st BHyTPUBEHHOTO BBEACHUS ?

[IpoTuBoroHamMu 30515 Cynb(uIa 30J10Ta OKa3aJIUCh HOHBI HaTpusl. Hanmummre cxemy cTpOeHHs MULIEILTBI
3TOTO 307151, €CJIM OH 00pa30BaH XJIOPUAOM 30J10Ta U CYJIb()UIOM HATPUS.

3. BBIMOTHUTE TOMAITHIO KOHTPOJIBHYIO Pa0oTYy.
4. TloAroTOBUTHCS K BBIMOJIHEHHIO TAOOPAaTOPHBIX paboT.

Tema 2. XuMust 371eMEeHTOB: KOMILJICKCHbIE COeIMHEHHS JKMBOT0 OPraHU3Ma;
peaKkuuu, Jekalue B 0OCHOBe 00pa30BaHMs HEOPraHNYeCKOr0 BeleCTBA KOCTHOM TKAHHM; MeXaHU3M
¢pyHkuuoHupoBaHus Kajabuuii-gpocdarnoro 0ydepa; sBiaenune nzomoppusma (OIIK-8)
Jlexknus.
He mpenycMotrpena.
JlaGopaTopHbie padoThbI.
He nmpenycMotrpeHo.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. CamOCTOATENBHO COCTABUTh KOHCIIEKT TEOPETUYECKOTO MaTepralla ¢ UCIOIb30BAHUEM JIUTEPATyPHBIX
MCTOYHUKOB M HHTEPHET — PECYPCOB, B KOTOPOM HEOOXOIUMO OCBETUTH CIEIYIONINE BOIPOCHL:

1. TlonsTne OHMOreHHOCTH XHMMYECKHX 3ieMeHTOB. Kiaccugpukanuss OHOTEHHBIX 3JIEMEHTOB IO HX
(byHKUIMOHATIBHOMN POJIH: OPraHOTEHBI, TIEMEHTHI 3JIEKTPOIUTHOTO (POHA, MUKPOIJIEMEHTHI

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

5. Peakmuu, nexamme B OCHOBE OOpa30BaHWsS HEOPTaHMYECKOTO BEMIECTBA KOCTHOM TKaHU
ruapokcudocdara KaabIusl.

6. Mexaau3M (GyHKIIMOHUPOBaHUS Kaiablui-hocdarroro Oydepa.

7. Uzomopdusm. 3amenieHne HOHOB B rujapokcudocdare Kaiablys, OCHOBAHHOE Ha M30MOp¢hu3Me (HOHBI
St, Be, Cd, ¢ropun - HOHBI) U BIUSHHE HA CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA TBEPIbIX TKAHEH.

8. Xumu3sM nporuecca GOpMHPOBAHUS KOCTHOM TKaHU B 0CTEO0IACTax U (DaKTOPBI CIIOCOOCTBYIOIINE ITOMY.
9. X¥MMH4YECKUN COCTaB JICHTUHA U AMaJIH 3y00B.
10. Pa3pymieHne KOCTHON TKaHU B OCTEOKJIACTaX M CIIOCOOCTBYIONIUE 3TOMY (DaKTOPBHI.

11. Paspymienne 3yOHO#N 3Mali MPU HAPYIMICHUH KUCJIOTHO-IIEIOYHOTO M T€TEPOTEHHOTO PAaBHOBECHUN B
MOJIOCTH pTa.

12. OcHOBHBIE KOMILJIEKCHBIE COCTMHEHHSI )KMBOTO OpraHu3Ma (reM, IuaHoKoO0aIaMuH, XJI0pOdUILT).
2. IlonroToBUTHCS K HATMCAHUIO KOHTPOJIBHOIO Cpe3a 1o TeMam 1 u 2.

Tema 3. Iloan-, rerepopyHkumoHaIbHe coeqnHeHus. buosornuyeckn akTuBHbIE
BBICOKOMOJIEKYJ/ISIPHbIE BellleCTBA (CTPOEeHHe, CBOMCTBA, yyacTHe B PYHKIIMOHUPOBAHUE KUBBIX
cucTeM)

(OTIK-8)



Jleknus.
Knaccuueckas nexmust 1. Knaccudukanus oprannyeckux coeauHeHui. OCHOBHBIC BHJIBI HOMEHKIIATYP
oprannueckux coeagunennii. Homenknarypa no cucreme IUPAC u TpuBranbHas HoMeHKIIaTypa. M3omepust
OpPraHMYECKHX COEIMHEHUI: CTPyKTypHass M TNPOCTpPAHCTBEHHas (cTepeom3omepusi). leomerpuueckas
n3omepus. [Ipu3Haky ONTUYECKN aKTUBHBIX COCIMHEHU. BUIbI ONTHYECKON N30MEpHH.

Jlexuus-Busyanuzauus 2. Iloan- u rerepodyHKIMOHAIBHOCTh KaK OJWH M3 XapaKTePHBIX MPHU3HAKOB
OpPraHMYECKHUX COEMHEHUH, YUaCTBYIOIIUX B MPOIECCaX KU3HEEATEIbHOCTH U UCIIOIb3yEeMbIX B KaueCTBE
JIEKapCTBEHHBIX BemiecTB. OCOOEHHOCTH XMMHUYECKOTO TIOBEACHHS MOJMU- U TreTepodyHKIIMOHATbHBIX
COCTMHEHHI: KUCIIOTHO-OCHOBHBIE CBOMCTBA (aM(OJIUTHI), ITUKIN3AIMSA U XernarooOpazoBanue. B3anmuoe
BIMsIHUE (PYHKLIMOHAJIBHBIX TPYIL.

buonornuecku BaxkHbIE T€TEPOLUKINYECKUE COEIUHEHNUs. TeTpanupposbHble coeuHeHus (mopduH, reMm u
ap.). Ilpon3BonHble MUPUANHA, H30HUKOTHHOBOM KHUCIIOTHI, MHpa3ojia, UMHUIa30/1a, MUPUMHIMHA, TypUHa,
Tthazona.  KeTto-eHonbHass W JAKTUM-JIaKTaMHas ~ TayTOMEpUs B THJPOKCHA30TCOAEPKAIIUX
reTepOLUKINYECKUX COeAUHEeHUsIX. bapOutypoBast kucinora u €€ MNpPOU3BOAHBIC. [ MAPOKCUITYPHHBI
(TUIIOKCAHTHH, KCAHTHH, MOYEBast KHCIIOTA).

Jlexums-Busyanuzanus 3. 0-AMUHOKHUCIIOTHI, TENTHABI M O€IKWA. DBHOJIOrMYecKH Ba)KHBIE PEaKIHH
a-aMuHOKHCIOT. OOpa3zoBaHue NEeNTUAHON CBs3U. KauecTBeHHbIE peakliiy Ha 0.-aMUHOKHUCIIOTHI U OeJKH.

Crpykrypa, ki1accuduxaius 1 GyHKIUU TENTUIOB.
KucnoTHBIN 1 111e109HON TIPOIN3 NENTHIOB.
YcraHoBeHHE aMUHOKHUCIIOTHOTO COCTaBa ¢ MOMOIIIbIO COBPEMEHHBIX (PU3UKO-XUMHUECKHX METOIOB.
Kanpuuii-cBsi3piBatonie O€NKH JEHTHHA M SMaid. V3MeHeHHe aMHMHOKHCIOTHOTO COCTaBa KoJIIareHa
JICHTUHA [IPH BOJIOIMH 3yOHOTO 3a4aTKa B TIOCTOSIHHBIN 3Y0.
Jlexnms-Buzyanu3zanus 4. YIaeBoabl — MOHOCAXapHIbl: KiIacCu(pUKAIHs, H30MEpHUs, XUMUYECKUE CBOMCTBA
(oxucieHue, BOCCTaHOBIICHHE, ATepr(puKanus). buomorndyecku BaxkHbIe peakIiMi MOHOCAXapUIOB.
I'omononucaxapuapl:  (amMuiao3a, aMWIONEKTHUH, DIIMKOTEH, JEKCTpaH, Lejultoiao3a). [IekTuHBI.
MOHOKapOOKCHIIIIEIUTION03a, — MOJUAKPUJIIEIUII0N03a — OCHOBA TI'eMOCTaTHYECKHX — IMEPEBSI30YHBIX
MaTepuaoB.
['erepononucaxapuipl: THATYPOHOBAs KUCIOTA, XOHIApOUTUHCYIb(aTel. ['enapun. [ToHsTue o cmemanHbIX
ouononumepax (TIMKONPOTEUHBI, INIUKOIUIUILL U JIp.). BausHue mykononucaxapuioB Ha CTaOUIM3AIUIO
CTPYKTYPBI KOJIJIar€Ha JEHTUHA U AMAJIH.
Jlexums—Bu3yanu3anus 7. HykienHoBble KUCIOTHL: (DYHKINMHU, CTPYKTypa, XUMUYECKUE CBOMCTBA. [ uiponus
HYKJIEMHOBBIX KHCJIOT in Vvivo W in vitro. Hyxmeosuamono- u momudocdarsr: AMD, AJID, ATO.
Hyxneosunuukinopocdarsl (LLAM®D). Ux ponb Kak MaKpOIPTUYECKHX COCIWHEHMHA M BHYTPHKJICTOYHBIX
OUOPEryasTOPOB.

JlaboparopHbie padoThbI.
JlaGoparTopHasi padora Ne 5 «3yueHune cBOMCTB MOHO-, IOJIU- M TeTePOPYyHKIMOHAIbHBIX
COeIMHEHUI».
PeakTuBbl M 000pyI0BaHME: 3TAHOJ, pacTBOpP 2,4-AUHUTPOdeHnarnaApasuHa, popmaaux, 50 % p-p
aneroHa, 10 %-Hplii pacTBOp rHAPOKCHIA HATPHS, XPOMOBasi cMecb, S %-HbIil pacTBOp cyiabdara
meaun (II), canuumioBasi KMCJI0TA, ANETHJICAJTUIMIOBAs KHCJI0TA, pacTBop xuopuaa xejaesa (IIT),
IVIMLEPHH, IITATHB ¢ NPOOMPKaAMH, CHIUPTOBKA, IPOOMPKOIEPKATE/Ib, CIIMYKH.
OmnsiT 1. KayecTBeHHAs! peaKMA HA aJIbJeruAbl 1 KETOHBI.
B nBe npoOupku momectwnu 0,5 MJI HACHIMIEHHOTO pacTBopa 2,4- TUHUTPO(EHWITHIpa3HHA, B OAHY
no6asunu 5-10 kanens ¢popmanuna, a B qpyryio — 5...10 xanens 50% p-pa arnerona.
OmnbiT 2. OKHC/IeHUE CIUPTOB.
B npo6upky Hanmmam 2-3 M1 XpOMOBOM cCMeCH U J00ABHIIN 10 KaIUIsIM TpH BCTpsixuBaHuu 0,5 MII STHIOBOTO
cnupra.
OmnpIT 3. O0pa3oBaHue XeJaTHOT0 KOMILJIEKCA
B npoGupky nmomectunu 1 miu pactBopa ruzapokcuaa Hatpus. Jl00aBHIM HECKOJIBKO Kareib 5 %-HOro
pacTBopa cynb(dara Menu 10 BbINaAeHUS ronyooro ocaaka. K oOpa3oBaBiieMycs ocaaky THAPOKCHIA MU
(IT) mo6aBmu 0,5 M TIIHUIIEpUHA.
OnbIT 4. OnipenesieHue (peHOJBLHOT0 (hparMeHTa B MoJIeKYyJie CATUIMI0OBOH KHCJIOTHI
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B onny npoOupky nomectunu 0,5 Mt pactBopa heHomna, B APYryr0 HECKOIBKO KPUCTAJUTMKOB CAJTHIIMIIOBOM
KHCJIOTBI, B TPETHIO — TAKOE K€ KOJIMYECTBO AIETUIICAUIMIIOBON KUCIOTHI, B IPOOUPKH C CAUIIUIIOBOM
alleTWICATMIMIIOBOM KrcaoTamMu Jo6asuiu 1o 0,5 M1 BOJbI, XOpOIIO BCTpsAXHYIH. [locie BeTpsixuBaHus B
KaXyro poOupKy nobasuau xyopun sxeinesa (III), ormeTnnu okpacky pacTBopa B KaXKaoi nmpoOHpke,
MOCIIE YETo HArpesid MPOOUPKY C alleTUIICATUIMIIOBON KUCIOTON 10 KUTICHHUSI.

3anucanu Bce BUAMMBIE U3MeHeHMsl. Hanucanu ypaBHeHUs peakiuil.

3anucany COOTBETCTBYIOIIHMI BBIBOI.

JlabopaTtopnasi pabora Ne 6 «M3yueHne peakuuii aMHHOKHCJIOT U 0€JIKOB.

PeaktuBbi: 1 %-Hblii pacTBOp IIMIHMHA, HUCTeHHA, (peHUIaTaHNHA, 1 %-HbIe PACTBOPbI AUYHOIO
0esika U KeJaTHHA; S %-HbIH pacTBOp Xuopuaa xeieda (III), 5 %-ublii pactBop cyasdara meau (I1),
10 %-Hb1ii pacTBOp ruApokcuaa Harpusi, 10 %-Hbiii pacrBop amerara cBuHuoa (II);
KOHIIEHTPHUPOBAHHASI a30THAsl KUCJI0TA, PACTBOPA HUHIMIPHHA B CHUPTe, IUTATHB ¢ MPOOMPKAMH,
CIMPTOBKA, NPOOMPKOAEPKATEb, CHUYKH.

OnpIT 1. Peaknusi aMMHOKHUCJIOT ¢ XJopuaom :xkesesa (III).

B Tpu mpobupku Hammim mo 1 mu 1%-HBIX pacTBOpPOB INIMIUHA, IUCTEWHA, (heHWIaTaHuHA (B OJHY
POOUPKY — OJIUH PAcTBOP), B KAXKIYI0 MPOOHPKY 100aBHIIM HECKOJIBKO Kamenb 5%-HOoro pacTBopa XJjJopHaa
xenesa (II1). PacTBopsl Harpenu 10 M3MEHEHUS! OKPACKH.

3anucanu Bce BUAMMBIE H3MeHeHMs. Hanmucanu ypaBHeHHe peakuu (151 OMHOM U3 KUCIIOT).
Crenany COOTBETCTBYIOLIUMN BBIBO/I.
OnbIT 2. buyperoBasi peakiusi Ha NENTHIHYIO CBSA3b.

B omny npoOupky nmoMecTHiu o 5 - 6 Karneiab pacTBOpa SUYHOTO Oelka, B IPyrylo — 5 — 6 Kamnenb pacTBOpa
’KeJlaTuHa, B TPEThIO — PACTBOP aMUHOKHCIOTHL. B kaxmyro mpobupky nodasunu 5 — 6 xamnensb 10 %-Horo
BOJHOT'O pacTBOpa rMApoKcHa HaTpus U 1 - 2 karum pactBopa cyibdara meau(1l). IlpoOupku BCTpsxHyIH.

3anucanu Bce BUIUMbIE U3MEHEHMUS.

3anucany COOTBETCTBYIOIIMM BBIBOI.

OmnpiT 3. KcanTonporenHoBasi peakuusi 0eJIKOB.

B oany mpoOupky momecTtunu 1 Mi1 pacTBopa SUYHOTO Oefka, B JIpyrylo — 1 MJ pacTBopa KelaTuHa, B
TPEThIO pacTBOp (GeHmIanaHuHa. B kaxxayio npobupky no6aBuim 2-3 Karuid KOHIEHTPUPOBAHHOM a30THOU
KucinoThl. Ilpu BCTpsXMBaHUM TPOOUMPKH  OCTOPOXXKHO Harpenu. OTMETHWJIM OKpacKy pacTBopa H
oOpa3oBaBierocs ocajaka. Bce mpoOupku oXJIaauian Ha BO3AyXe H 0CTOPOKHO 1o0aBuiu 10%-HbIl BOIHBIHA
pacTBOp TUAPOKCUAA HATPHUS.

3anucanu Bce BUAMMBIE U3MeHeHMs. Hanucany ypaBHEHHE peakLuy.

3anucany COOTBETCTBYIOIIHMM BBIBOI.

OmnbIT 4. Peaknusi Ha HAJTMYHE CEPYCOAEPKALIUX a- AMUHOKHUCJIOT (peakuust DoJist).

B oany nmpo6upky nomectunu 1 M pactBopa AUYHOro Oeinka, B Ipyryr — 1 MJ pacTBopa »kelaTHHa, B
TPEThIO — pacTBOp LucTenHa. B kaxnayio mpobupky nobaBunu mno 20 kamenb 10%-HOro pactBopa
TMJIPOKCHJIA HATPHSL; IepeMEIIalIi U Harpeu 10 KUureHus B TedeHue 1-2 MuH. K nomyueHHbIM pacTBOpaM B
KaXXAayro poOupky nobasuiu 5 kanensb 10%-Horo pactBopa anerarta cBuHia (1) 1 BHOBb NPOKUISATHIIN.
3anucanu Bce BUIUMbIE U3MEeHeHUs. Hanucanu ypaBHeHHE peakiiH.

3anucany COOTBETCTBYIOLIUI BBIBOJ

OnpIT 5. HUHruapuHoBasi peakuus

B onny npoOupky momectuinu 1M pacTBopa SMYHOTO Oenka, B Apyryio — 1 mi pacTBopa mmuuHa. B o0e
npobupku no6aBum mo 1 mu 1%-ro pacTBopa HUHTHIPHUHA B CIHPTE, P-p DIHIMHA IEepeMelait, a p-p
OenKa rnepeMerIany U Harpesu .

JlaGopatopnas pabota Ne7 «CtpoeHue U CBOMCTBA YIIICBOIOBY.

PeaktuBbl u o0opynoBanue: 1 %-Hble pacTBOpPbI INIIOKO3bI, CaAXapo3bl, JAaKTO3bl, (ppykTO3bI; 10
%-Hble PacTBOPHI THAPOKCHAA HATPHUS M CePHOI KUCJIOTHI; 2 Y%-HbIi pacTBOp cyabdpara mean (II);
peaktuB TosuleHca, pacTBop ioga; peaktuB CenuBanoBa(5% p-p pe3opuuna B 13% HCI); 0,5
%-Hblil pacTBOpP KpaxMaJjia, IITATUB ¢ NPOOMPKAMH, CHHPTOBKA, IPOOHPKOAEPKATEIb, CIMYKH.
OmnbiT 1. MoOHO- ¥ AUCaxXapuAbl KAK BOCCTaHOBUTeM (peakuusi Tpommepa).
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B npoGupky momectmnu 10 xamens 1 %-HOro pactBopa rmoko3sl, no6asuwnmu 1 ma 10 %-Horo pactBopa
runpokcua Hatpus U 1 - 2 xamum pactBopa CuSO4. OcTOpOKHO Harpesnu HaJl IJIaMEHEM TOPEKU Tak,
4TOOBI TpeNach TOJBKO BEPXHSS YacTh pacTBOpa (HE KUMIATHTH). Takoil ke OIBIT MPOBEIH C PAacCTBOPOM
caxapo3bl, a 3aT€M C PaCTBOPOM JIAKTO3bl M PACTBOPOM (hPYKTO3HI.

3anucanu Bce BUAMMBIE U3MeHeHMsl. Hanucanu ypaBHeHUs peakiuil.
3anucany COOTBETCTBYIOIINM BBIBOI.
OmnbIT 2. KauyecTBeHHasi peaknys Ha aJbAernAHyI0 rpynny (peakuust TosieHca)

B npoOupky Hammiu 3 mi peaktuBa Tomnenca u no6asunu 1,5 mut 1 %-Horo pactBopa ritoko3sl. [Ipobupky
Harpenu Ha BonsHou Oane mpu Temneparype 70 - 80 °C, HaOmronamu BbIJEICHHE METAIITHYECKOTO cepedpa
Ha CTEHKax MpoOupkm («cepedpsHoe 3epkanoy). Eciu mpoOupka Obliia HEOCTATOYHO YUCTOU MITA BO BpEMs
HarpeBaHus CUIIBHO BCTPAXUBAIACh, CepeOpo BbIMaaeT B BUAE YEPHOTO OCAIKA.

3anucanu Bce BUAMMBIE U3MeHEHHs. Hanvcanu ypaBHEHUs peakiiuii.

3anucany COOTBETCTBYIOIIMM BBIBOI.

OmnpiT 3. KauecTBeHHAsi peakusl HA KeTorekco3bl (peakuus CeJiuBaHoOBA).

B onny npo6upky nomectunu 10 xanens 1 %-Horo pactBopa QppyKTo3bl, B JPYTyI0 — CTONBKO ke 1 %-Horo
pacTBopa IIIOKO3bI, 100aBmiIn B 00e mpodupku mo 1 mu peaktuBa CenuBaHoBa. OCTOPOXKHO HAarpeiau Haj
IJIAMEHEM TOPEJIKH.

3anucanyu BCce BUAUMBIC H3MEHEHHUS.
3anucaiay COOTBETCTBYIOLIUMN BBIBO/I.
OnbIT 4. KauecTBeHHas1 peaKkiusl HA KpaxMmaJl.

B nmpobupky nomectunu 5 kamens 0,5 %-Horo pactBopa kpaxmana u | Karumo pa30aBIeHHOTO pacTBOpa
fomga. OT™MeTnnu u3MeHeHne okpacku. [Ipobupky ¢ pacTBOpoM Harpesu, a MOTOM OXJIaIIIH.

BaHI/ICEU'II/I BCC BUAUMBIC UBMCHCHUA.
3anucany COOTBETCTBYIOIINM BBIBOI.
JlabopaTtopnasi paGora Ne 8

[IpoBepka HpaKTHUYECKHX HABBIKOB: 3alOJIHUTh Tabmuiy «KauecTBeHHbIE peaklUUyd Ha OHMOJIOTMYECKH
BaXHbIE€ OPraHUYECKHE COEIUHEHHUS (AaMUHOKHUCIOTHI, OEJKH, YIVIEBOABI) — pEareHThl, MpHU3HAKU
MIPOTEKAHUS PEAKLIANY.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Caenarp KOHCHEKT TEOPETUYECKOTO Marepurasa ¢ UCIOJIb30BAaHUEM MaTepuaa JEKIUN U APyTUxX
JIUTEPaTyPHBIX UICTOYHUKOB, & TAK )K€ NHTEPHET — PECYPCOB.
2. Pemmmuts 3amaum (cm. C1O Moodle):
1. T'ucToHBI — 3TO OENKH, COAepKAIIHECs B SApaX JdYKapHOTHUYECKHX KIETOK. M303meKTpudeckas Todka
TUCTOHOB OY€Hb BbICOKAa — Okoyio 10,8. Kakue aMUHOKHUCIOTHBIE OCTaTKU JOJKHBI MPUCYTCTBOBATH B
THUCTOHAX B OTHOCHUTENIBHO OOJIBIITUX KOTUYECTBAX ?
2. OnTuYecky akTUBHAs allbJJOTE€KCO3a OKUCISAETCS KOHIEHTPUPOBAHHOM a30THOM KHUCIOTOM 10 ONTHYECKH
HEAaKTHUBHON JTUKapOOHOBOW KHCIOTHL. Kakas 310 MokeT ObITh anmpaorekcosa? [lpuBeaute ypaBHEHUS
peaKuuii.
3. Hemenxwuit xumuk Xpuctuas IllenGeitH HeuassHHO MPOJIMI Ha TIOJI CMECh CEpHOM M a30THOM KUCIOT. OH
MAaIIMHAIEHO BBITEP IMOJI XJIOMYaTOOYMaKHBIM (hapTyKOM CBOEH KeHbl. «Kuciora MoxxeT mpoxedb GpapTyk»,
— nonyman IllenGeitn, npononockan GapTyk B BoJe U MOBECHJI CYIIUTh HaJ meukoi. DapTyk Mojucox, HO
3areM pasnajcs HETPOMKHUU B3pHIB 1 ... (hapTyk ucues. [louemy npousomien B3pbIB?
4. TlocrnenoBaTebHOCTh HYKJICOTHAOB B Hadalle IeHa, XpaHsAero MHGoOpMaluio o OelKke WHCYIWHE,
HaumHaetrcs Tak: AAA ALl T LUTT I'TA TALl. Hanumure mocienoBaTeIbHOCTH aMHUHOKHCIIOT,
KOTOPOW HauMHAETCs LENb HHCYINHA.
5. BBIMOTHUTE TOMAITHIOI KOHTPOJIBHYIO Pa0oTYy.
6. IToArOTOBUTHCS K BBITIOJIHEHUIO TAOOPATOPHBIX padoT.
7. IloaroTOBUTHCS K HATMCAHUIO KOHTPOJIBHOTO Cpe3a.
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Tema 4. BH0JIOTHYECKH AKTHBHbIE HU3KOMOJIEKYJISIPHbIE BellleCTBA (CTPOeHHe, CBOICTBA, y4acTHe B
(pyHKIMOHMPOBaHHUE KMBBIX CHCTEM)
(OIIK-8)
Jlexknus.

Jlexnus-usyanuzanus. Jlunuael. Knaccudukarms mununos: OMbUIsieMble TUTUABL. ECTEeCTBEHHBIE RKUPHI
KaK CMeCh TpUAIMITTUIEpUHOB. [ToHSITHE O cTpoeHNH BOCKOB. OCHOBHBIE MPHUPOIHBIC BBICIINE KHUPHBIC
KHCIIOTHI, BXOIAIIME B COCTAaB JIMIHIOB: MMaJbMUTHHOBAs, CTEAPUHOBAs, OJCHHOBAas, JMHOJEBAS,
JTUHOJICHOBAs, AapaxwIOHOBas. bBHONOTMYECKHM Ba)KHbIE XUMHYECKUE PEAKIUW JIUMUIOB: OMBUICHHE,
THIPUPOBAHUE, OKHUCJICHHE. BiusHMEe NUMHUI0B Ha MHUHEpaIu3alyio JCHTUHA. BogopacTBopuMbIe
BUTAMUHBI (CBOWMCTBA, y4acTHe B (YHKIIMOHUPOBAHUU JKUBBIX CHUCTEM). JKHPOPACTBOPUMBIC BUTAMHUHBI
(cBolicTBa, ydacThe B (YHKIMOHHPOBAHWM KHUBBIX cucTteM). [IpencraBinenwe 00 ankamoumax u
AHTHOMOTHKAX.

JlaboparopHbie padoThbI.
He npenycmotpeno.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. Cnenarb KOHCIIEKT TEOPETHUECKOTO MaTepuasa ¢ UCIOIb30BaHUEM MaTepHaa JEKIUH U ApyTrux
JUTEPaTyPHBIX HCTOYHUKOB, a TaK K€ HUHTEPHET — PECYPCOB.

2. ITonroToBUTHCA K HAITMCAHUIO KOHTPOJIBLHOTO Cpe3a.

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

TeKylui KOHTpostb — 50 6aioB

1 cemectp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 15 6amoB

OTBET Ha dK3amene: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. |Kommmrarueabie | 3amura 12 [IpenycMoTpero BeITONIHEHHE 3 paboT mo 4 Oamia 3a KakIylo.
CBOICTBA maboparop 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
pacTBOpOB.  |HBIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
CgoiicTBa bamner 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
OydepHbIX CIIEAYIOIIUM 00pa3oM:
pacTBOPOB. 1 6amn — 3a mpaBuIbHOE 0hopmITeHHE 1ab0pPaTOPHOI pabOTHI;
IloBepXHOCTHBIE 1 Gam — 3a MpaBUIILHOE HAMMMCAHKE BRIBOAA K JIA0OpaTOpHOIT padore;
SIBIICHUS U 2 famra — 3a OTBET HA KOHTPOJIbHBIE BOIPOCHI K JIa0OpaTOPHOM
(busnKo-XUMHIUE pabote (mpemomaBaTenh 3aJaeT Ba KOHTPOJBHBIX BOIpOcCa U3
CKHE CBOMCTBA TIEpEYHs BOTIPOCOB K J1abOpaTopHOW padoTe; 3a KaKIbIi ITOIHBII
JUCTIEPCHBIX BEpPHBI OTBET, Haducisercss 10ami, ecinu OTBET HETONHBIN WIH
CHCTEM B orcyTcTByeT — 0 OaioB).
¢ynxuronuposa | Tposepou 10 [IpemycMoTpeHO BBITIOTHEHHE MPOBEPOYHON paboThl. lIpoBepounas
HHHN JKUBBIX Has pabora BKJIIOYAaeT 4 3amadd W OAWH TEOPETHUCCKUH BoOmpoc. 3a
CUCTEM pabora KOXAYI0 MPaBUJIbHO PELICHHYIO 3a1a4yy ¥ OTBET HA BOIPOC CTYAEHT
roiydaeTr 2 0ajuia; eciim IOmyIleHa OMmMOKa MpU PEIICHUH 3a7add
WIN JaH HEMOJNHBIA OTBET Ha BOmpoc — | 0ayur; OTCYTCTBHE WIH
HETIPaBUIILHOE PEIICHUE 3a/1aud WIM OTBeTa Ha Bompoc — O 6amios.




Xumus Cocrasie 4 4 Gaya — CTYACHT TOJIy4aeT 3a OAPOOHO HAICAHHBIA KOHCIIEKT;
3JIEMEHTOB: HUe 3 Gamna — CTYIEHT HONydYaeT 32 KOHCIIEKT, B KOTOPOM HPUCYTCTBYIOT
KOMITJIEKCHBIE | TeMaTH4eC HECYIECTBEHHBIC HEIOUETHI;
COECIUHEHUS KOTO 2 0amja — CTYACHT MOJy4yaeT 3a KOHCIEKT, B KOTOPOM IPHUCYTCTBYET
JKUBOTO KOHCIIEKTa 4acTh MaTepuaya TEMBIL;
OpraHH3Ma; 1 ©Oamm — CTymIeHT TIONydYaeT, €cClId KOHCIEKT COHEPKUT
peakuuu, MOBEPXHOCTHBIA MaTepHall 1o TEME;
JeKalIUe B 0 6ayIoB — CTYIEHT MOJy4YaeT 3a OTCYTCTBHE M3JIOKEHHS Marepuana
OCHOBE WM MaTepual N3JI0KEH HEMPABUIIBHO.
o0Opa3oBaHHS
HeopraHuyeckor | Konrpoa 10 B koHTponeHOM cpe3e 2 3amaun U 6 TEOPETHYECKHX BOMIPOCOB. 3a
O BeIICCTBa bHasi KaKABIA MpPAaBWIBHBIA OTBET Ha TEOPETHUYECKUH BOIPOC CTYAEHT
KOCTHO# TKaHH, padora(k momydaeT 1 Oain, eciawm OTBET Ha BOMPOC OTCYTCTBYET WIIH
MEXaHU3M OHTPOJIBH HETpaBWIBHBIN, CTYACHT moiydaeT 0 6aymuioB. 3a KaKAyI0 MPaBHILHO
(GyHKIMOHMPOBA | Brii cpe3) pELICHHYIO 3aJady CTyAEHT moiy4yaeT 2 Oaia, ecnd AOMyLIeHa
HUSA omuOKka TP pelleHHH 3agadun — 1 Oamn; OTCYTCTBHE — WIIH
Kajpuui-docda HeTpaBUIIbHOE perieHue 3agadn — 0 0anos.
THOTO Oydepa;
SIBIICHUE
nzoMop¢uzmMa
[onu-, 3ammuTa 12 [IpenycmotpeHo BeimonHeHne 3 paboT mo 4 Oamna 3a KakAylo.
reTepoyHKIHO |J1aboparop 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
HaJbHE HBIX paboT 00s13aTeNbHBIM COOIONCHUEM MPAaBHJI TEXHUKU 0€301acHOCTH.
COETUHEHMUSL. Banmner 3a 3ammTy oxmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
buonornueckn CJIEAYIOIIUM 00pa3oM:
aKTUBHBIE 1 6ann — 3a nmpaBuiIbHOE OopMIIeHHE Tab0opaToOpHO padoThI,
BBICOKOMOJIEKYJT 1 Gann — 3a mpaBUIIbHOE HaNKCaHKUE BHIBOJA K TaOopaTopHOH padoTe;
SIpHBIE 2 Gamma — 3a OTBET Ha KOHTPOJBbHBIE BOIMPOCH K JabopaTopHOH
BELIECTBA pabore (mpemogaBaTenb 3aJacT JBa KOHTPOJBHBIX BOMpOCa M3
(ctpoenue, MepedHsl BOMPOCOB K JIabopaTopHOW paboTe; 3a KaKIbIA MONHBINA
CBOICTBa, BEpHBI OTBET, HauMcisercss 10ail, eciad OTBET HEMONHBIA WIN
y4acThe B orcytcTByeT — 0 0amioR).
(yHKUHOHUPOBA | TTpoBepou 12 [IpenycMoTpeHO BBIIONHEHHE NpoBEepodHOW padothl. IIpoBepounas
HHC KUBBIX Has pabora BKIIOWAaeT 5 3agad W ONWMH TEOPETHYECKHH Bompoc. 3a
CHCTEM) pabora KaXIYI0 MPAaBUIBHO PELICHHYIO 3a7adyy U OTBET Ha BOIPOC CTYAEHT
noiyvaer 2 0ajuia; eclii JOMyIleHa OMWOKa MPH PELICHWH 3aJaud
WM JaH HENOJHBIH OTBET Ha BOMpoc — 1 0aii; OTCYTCTBHE WM
HETNpaBUIILHOE PEIICHUE 3aJa4y WM OTBETa Ha Bonpoc — () 0anos.
buonornyecku | Konrpoa 10 B xoHTponmpHOM cpe3e 2 3amadur U 6 TEOPETHYECKHX BOMPOCOB. 3a
AKTUBHBIC bHasl KOKABIA IPABWIBHBIA OTBET HA TEOPETHYECKHN BOIPOC CTYAEHT
HU3KOMOJIEKYIIS | padoTa(k noiaydaer 1 Oami, eciM OTBET Ha BONPOC OTCYTCTBYET WIIN
PHBIE BEIIECTBA |OHTPOJIbH HENpaBWIbHBIN, CTYIACHT noiay4aeT 0 6aioB. 3a KaKAyI0 PaBUIbHO
(cTpoenwue, blii cpe3) pEelIeHHYI0 3ajady CTYAEeHT Moiy4daeT 2 Oama, eclid JOIyIieHa
CBOIICTBA, omuOKa TpW permeHud 3amadun — 1 0amr, OTCYTCTBHE — WU
yJacTHe B HeTIpaBUIILHOE pemieHue 3amaqn — 0 6aios.
(hYHKITHOHUPOBA
HUE KUBBIX
CHUCTEM)
[IpeMuanbHble OaIbl 15 basiel Hauucsr0TCS 32 BCe BOBPEMsI BHIIIOJIHEHHBIE U 3allUILCHHbIE

Ha MaKCHMaJIbHBIH Oayur jraboparopHble paboTHI, 3alljIaHUPOBAHHEBIE
Ha CEeMecTp, W 3a OTCYTCTBHE MpPOMYIICHHBIX 3aHATHH 10
HEYBOKUTEIHHON MPUYNHE
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6. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,
25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».
OK3aMEHAMOHHBIA OWIIeT BKJIIOYaeT 3 Bompoca: | TeopeTHyecKuit
Bompoc ¥ 2 3amaud. Bompoc u kaxnas 3amada oueHuBaeTcs B 10
0aJuIoB:
10 6amioB - OTAMYHOE 3HAHHE MaTepHala, pacKphiTa CyTh BOIMpOCa,
OTBET He TpeOyeT HAaBOASALINX BOIPOCOB;
9 0amIoB - OTBET Ha BONPOC JaH MPaBWJIBHO, HO €CTh HEOONBILOH
HEJI0ueT;
8 0amoB - OTBET Ha BOMPOC JaH MPaBWIBHO, HO TpeOOBaJCs OOWH
HaBOJSIIMIA BOIIPOC;
7 ©annoB - OTBET Ha BONPOC JaH MNPaBWIIBHO, MOXPOOHOE, HO
HEA0CTaTOYHO JIOTUYHOE U3JI0KEHUE MaTepuaa;
6 0ayIoB - OTBET HA BOIMPOCHI HEJOCTATOYHO TOJHBIN, C OIIMOKaMHU,
HEJ0CTaTOYHOE MIOHUMaHNE MaTepuaa;
5 OaJuloB - OTBET HAa BONPOC CONEPKHUT OIIMOKH, Marepuan
M3J1araeTcs CIyTaHHO, HEJIOTUYHO;
4 Gayta — OTBET Ha BOIIPOC M3JIaraeTcs HETMOCIeA0BaTeIbHO;
3 Gamia — OTBET CIyTaHHBIHM, HEIOTHYHO TOCTPOCHHBIN C OMIMOKaMU;
2 GaJia — OTBET HEBEPHBIN WIIK C TPYOBIMH OIIMOKaMU;
1- 6am — BOIIpoC HE MOHST, MOMBITKA OTBETA;
0 6annoB — OTBET OTCYTCTBYET.

7. |WHnuBumyanpHBIC 3a1aHUS, 20 CryneHTy nmaeTcs 2 IOMOJHUTEIBHBIC 3a1a4dl, KOTOPHIC OH PEIlacT B

C IOMOILBIO KOTOPBIX IPUCYTCTBUU IPEIOAABATE.
MOXKHO HaOparhb
JIOTIOJHUTEJIbHBIE OaslIbl
8. Hroro 3a cemectp 100

HroroBass omeHka 1o »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN

YeThIpEeX0a/UIbHON  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCHUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

3amura JadopaTopHbBIX padoT

Tema 3. Ilonu-, rerepodyHKIIMOHATBHE COSAMHEHUS. BUOTOTHYeCKH aKTUBHBIE BRICOKOMOJIEKYIISPHBIC
BeIleCTBa (CTPOEHUE, CBOMCTBA, yJacTue B (PyHKIIMOHUPOBAHUE )KHUBBIX CHCTEM)

1. Obpa3zyroT 11 canummioBas U OEH30HAs KHCIOTHI OKPAIIEHHBIH KOMIUIEKC C KaTHOHOM kene3a? OTBeT

ITOSACHHUTC.

2. Ilepeuncnure HECKOJIBKO COEIMHEHUH, KOTOpBIE BBICTYNAIOT B JKMBBIX OpraHM3Max B KauecTBe
MHTUOUTOPOB OKUCIIUTENBHBIX MporeccoB? K kakuM KiraccaM OpraHMYECKUX COCTUHEHUN OHU OTHOCSATCS?

3. Kakue coennHeHHs Ha3bIBalOTCS MONM(YHKIMOHATBHBIMY, & KaKue — reTepoyHKIIMOHATEHBIMU?

4. Ha3zoBuTe KaueCTBEHHbIE PEaKLUH, ONPEIEIAIONIIE MOJIU- U TeTepOPyHKIIMOHAIBHOCTh COCTUHEHHI.
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5. Kakasg kauecTBeHHass peakius MOATBEPKIACT HaIM4Me KapOOKCHIIBHOW TpyHNbl B CAJMIMIOBON
Kuciore?

KounrtpoJsbHnasi padora

Tema 4. buonornueckn akTHBHbIE HU3KOMOJIEKYJISIPHBIE BEILIECTBA (CTPOEHHE, CBOICTBA, y4acTUE B
(YHKIMOHUPOBAHHE KHUBBIX CUCTEM)

1. Kakast peakuys mpyUBOAMT K MpeBpalleHUI0 (eHUIaTaHuHa B (EHIITUPOBUHOTPAJIHYIO
(2-0kco-3-(heHnIPONaHOBYIO) KHCIIOTY:

a) 1eKapOOKCHUITUPOBAHKE

0) neruapupoBaHue

B) TPAHCAMMHHPOBAHUE

I') TUIPOJIN3

2. [NonuyHKIMOHATEHBIMUA COETMHEHUSIMU SIBIISIFOTCSI:

a) I THJIEHIVIUKOJIb

0) IMIUH

B) IIaBeJIeBasi KMCJI0TA

') MOJIOYHAsI KHCIIOTa

1) 9TaHOJ

3. K xakoMy KJ1accy coemHeHU OTHOCUTCS (hochaTuauacepuH:
a) MU/

0) aMHHOKHCJIOTa

B) MENTHU]T

T') HYyKJICOTH/]T

1) YIJIIEBOJ

4. TlogkoXHBIM >KUPOBOM CIIOM HAmOOJee CHUIHHO BBIPAKEH Y BOJHBIX MIICKOMUTAOMMX (y KHUTOB OH
JNOCTUTAeTNO 1 M), OH crIOCOOCTBYET UX IJIABYYECTH U CIIYKHUT JUISl TETUIOU3OJISALINU. A 3aueM HYXKEH KUp

BepOIIIOIaM, )KUBYIIIUM B ITyCTHIHE?
Penrenmne:

Y Bep0J/11010B KHP, HAXOAAIIMICH B rop0e BbINOJIHSACT (PYHKIMIO 3aIaCaHUsA MeTa00IMYeCKOi BJIaru.
IIpu pacuienyieHuM ;KMPOB BblJIeJIA€TCS BOAA, ITO MO3BOJIsIET ;)KHBOTHOMY J0JIT0€ BpeMsl He MU Th.

IIpoBepounas padora

Tema 1. KomuratuBHeie cBoiicTBa pacTBopoB. CBolicTBa Oy(dhepHbIX pacTBOpoB. [I0BepXHOCTHBIC SBICHUS
1 GU3UKO-XUMHUYECKUE CBOWCTBA AUCIIEPCHBIX CUCTEM B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM

1. IIpu HecaxapHOM nadeTe BbIAEJSOTCH 04eHb 00JIbIIIHE KOJIUYeCTBA pa30aBIeHHOH MOYH,
OCMOJISIPHOCTH KOTOPOi MO:KeT cHUAKAThCS 10 0.06 ocMo1b/J1. BhIuncauTe 0CMOTHYECKOE 1aBJIeHHe
TAaKOH MOYH.

Pemienne:

n=CRT

T =36.6+273=309.6

7 =0.06 -8.314- 309.6 = 154.4 I1a

2. Paccuurars pH Oydepnoro pacrsopa, cocrosiero u3 30 mu 0,2M BOIHOr0 pacTBopa aMMHaKa U
15 ma 0,1M pacTBOpa XJIOpUIA AMMOHMUS.

Pentenue:

PacTBOp cOocTOMT M3 aMMHMaKa M €ro CoJd. AMMHAK SBJISETCS CIAObIM OCHOBaHHMEM, a XJIOPUJ aMMOHUS
COJIbI0, 00pPa30BaHHON aMMHUAKOM, CJI€JJOBAaTEIbHO, TaHHBIN pacTBOp sBIseTCs Oy(hepHBIM.

Pacunraem pH ocHOBHOTO OydhepHOTO pacTBoOpa:



N ngV; 0.1-15-1073
H= 14 —pK, —lg—==14-476 - le————
I Py, — 18 Ve ©0.2.30-10°3

0.24-1g0.025=924 (- 3.69)=12.93

3. HNmeerca 735 1 meCTHAAUATUIIPOIEHTHOIO pacTBopa Homa B cnupre. HykXHO mody4duTh
JNEeCATUIPOLEHTHBIN pacTBOp Homa. CKOJIBKO TpaMMOB CIUPTa HYXHO JOJUTh JUIsl 3TOTO K YyXkKe
HUMEIOIEMYCS pacTBOPY?

Pewenue:

Haitnem, CkoJIbKO YHMCTOTO HOAa COAECPAKHUTCS B PaCTBOPE.

735 - 0,16 =117,6 (1).

B HOBOM pacTBOpe 10512 OCTaHETCsI TaKoe K€ KOJIMUYECTBO, HO OH OyAeT cocTaBisTh yxke 10% pactBopa.
Ecmu 117,6 r — 910 10 %, TO Beck pactBop umeet macey 117,6 - 10 = 1176 (r).

Haiigem, ckonbko criupTa HY>KHO JTOJIUTH JJIsl TIOJY4YEHHUs] HOBOTO pacTBOpa.

1176 — 735 = 441 ().

4. Jna xoarymsiiMM 305 XJIopuga cepedpa, MONY4eHHOTo MpU HeJOoCTaTke HuTpara cepedpa,
HCIIOJIB30BAIMCH PACTBOPHI XJI0pUA0B Kanus, sxkene3a (I11) u marnus. Kakoit uz Hux Oyaet nMeth Haubosee
HU3KUI niopor koarymnsuuu? [louemy?

Pewenue:

Munenna B 1aHHOM ciy4yae HECET OTPULATENBbHBIM 3apsl, MOATOMY KOAryJsiusl BbI3bIBAETCS KaTHOHOM.
Uewm BhIIIe 3apsij KAaTHOHA - TEM HIDKE TOpor Koaryisinuu. CieaoBareabHo, CaMblii HU3KUH TIOPOT OYIET Y
xyopuaa sxenesa (III).

5. O0pa3oBaHue KOCTHOW TKAHU:

Pemenne:

B opranu3me yenoBeka oOpa3oBaHME KOCTHOW TKaHHM 3TO HambOosiee BaKHBIM T'€TEpPOreHHBIN Mpolecc ¢
y4acTHEM HEOPraHMYeCKUX coeluHEeHUH. OCHOBHBIM MHUHEPAJIBHBIM KOMIIOHEHTOM KOCTHOW TKaHH
sprsiercss ruapokcodocdar kampims CaS(PO4)30H. Hapsiny ¢ kpucramimdeckuMm ruapokcodocdarom
KaJbIHUs B COCTAaB KOCTHOM TKaHU BXOIUT amopdubIil pocdar kanpuus Ca3(PO4)2, npunaromuii rTHOKOCTh
KOCTHOM TKaHH, COJIEpPKaHNEe KOTOPOTO C BO3PACTOM YMEHBILIAETCS.

B niesniom MuHepanuzanusi KOCTH XapaKTepu3yeTcsl B3aUMOACHCTBHEM TpeX (pakTopoB:

1) MecTHOE TIOBBINIICHUE KOHIIEHTpaluu HOHOB (docdara; menounas (ocdaraza urpaet OOJIbIIYIO POJIb B
npouecce okocteHeHus. OHa cofepKUTCs Kak B octeo0nacTax, Tak U octeoknactax. lllenounas ¢pocdarasza
MpPUHUMAET y4yacTHe B 0Opa30oBaHHM OCHOBHOTO OPTraHWYECKOrO BEIIECTBA KOCTH W MHUHEpaIU3aluu.
OnHUM U3 MEXaHU3MOB €€ JIEHCTBUS SIBIIETCA JIOKAJIbHOE YBEIMUEHUE KOHIEHTPAalUKU HOHOB (ocdopa 10
TOYKM HACBIIIEHUS, 3a KOTOPHIM CIEAYIOT Ipouecchl ¢ukcanuu Kaibluii-pocdopHsix comneir Ha
opraHuyeckoil marpuie kKoctu. IIpu BoccTaHOBIEHMHM KOCTHOW TKaHU IOCJE TMEpPEIOMOB COAEpkKaHHE
menoyHoi (ocdarazpl B KOCTHOM MO307M Pe3ko yBenuuuBaercs. [Ipu HapymieHHu KoCTeoOpa3OBaHMS
HaOIOaeTCs yMEHbIIEHUE COAEpKaHHWs M aKTHUBHOCTU HIeNoyHOW (ocdara3sl B KOCTAX, MJIa3Me U B
npyrux TKaHsax. [Ipm paxute, KOTOpBIN XapakTepu3yeTcsl YBEITUYEHHEM KOJIMYeCTBa OCTe00]acToB C
HEJOCTAaTOYHBIM OOBI3BECTBICHHMEM OCHOBHOTO BEUIECTBAa, COJIEP)KAHWE U AaKTUBHOCTH IIEJIOYHOMN
¢dbocdarassl B mi1a3me KpOBU YBEIIMUHUBAIOTCS.

2) Ancop6umst noHoB Ca2+ B KOCTH SIBIISIETCSI aKTUBHBIM MPOIIECCOM. DTO OTUYETIUBO JTOKA3BIBACTCS TEM,
9TO JKHMBBIE KOCTH BocmpuHuMaror Ca2+ Oonee WHTEHCHBHO, 4eM cTpoHuuid. [locme cmeptu Takoit
n30UparenbHOCTH yKe He Habmronaercs. M30uparenbHas CHOCOOHOCTh KOCTH 1O OTHOIICHUIO K KaJIBIIHIO
3aBHCHUT OT TEMIIEPATYPBI U NPOSABISIETCS TONIBKO 1pH 370C.

3) Casur pH urpaer BaxHyro poib B mporecce Munepanuzanuu. [Ipu nossimenun pH docdar kambpims
OTKJIa/IBIBAETCSl B KOCTHOM TKaHM ObICTpee. B kocTu oTHOCHTENbHO MHOTO LuTpata (okoio 1%), KoTopsii
BiuseT Ha noanepxkanue pH. Ilocie 3aBeprienns oOpa3oBaHus KOCTH (MOAEIMPOBAHUS) KOCTHBIN MaTpHKC
MOJIBEPIaeTcs MOCTOSHHOMY OOHOBJICHHIO (PEMOICITUPOBAHHUIO).

B ocHoBe 00pa3oBaHNs KOCTHOM TKAaHH JIeKAaT CJleyIole XUMHYeCKHe PeaKIum:

Ca2+ + HPO42- 2 CaHPO4

3CaHPO4 + 20H- + Ca2+ 2 Ca4H(PO4)3 + 2H20

Ca4H(PO4)3 = Ca3(P04)2xCaHPO4
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CadH(PO4)3 + 20H- + Ca2+ 2 Ca5(PO4)30H +H20
CaHPO4—Ca4H(PO4)3—Ca5(PO4)30H

CocraBjieHHe TEMATHYECKOr0 KOHCIEKTA

Tema 2. Xumusi 21€MEHTOB: KOMITJIEKCHBIE COCTUHEHUS JKUBOTO OPTaHU3Ma;
peakiuy, JIeXKalue B OCHOBE 00pa30BaHUS HEOPTaHUYECKOTO BEIIECTBA KOCTHON TKAHU; MEXaHU3M

(GyHKIMOHMpPOBaHMA KaJdblui-pocdarHoro Oydepa; sBieHue n3oMopdusma

1. [TonaTHEe GMOTEHHOCTH XUMUYECKHUX AMeMeHTOB. Kitaccudukanmsi OMOTeHHBIX 3JIEMEHTOB TI0 UX

(YHKIIMOHATHHOW POJIM: OPTaHOTEHBI, 3JIEMEHTHI JIEKTPOIUTHOTO (POHA, MHKPOIIEMEHTHI

2. X¥MHs OMOTeHHBIX 2JIEMEHTOB S- OJIOKA.

3. XuMus OMOTreHHBIX 3JIEMEHTOB d- OJI0Ka.

4. Xumusi OMOTEHHBIX AJIEMEHTOB p- OJI0Ka.

5. Peakuuu, nexarniye B OCHOBE 00pa30BaHUS HEOPTaHUYECKOTO BEIIECTBA KOCTHON TKAaHU

ruapokcudocdara KaabIusl.

4.3 IIpomexxyTouHast aTTeCTalU 110 AUCIUIUTHHE MPOBOAUTCS B hOopMe dK3aMeHa

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

2. Bbydepusie pactBOphl, mpupoaHbie OydepHbie cuctembl. Pacuer pH OydepHbix cuctem, Oydepnas
€MKOCTb.

3. [Ipumenenne acopOIMOHHBIX MPOIIECCOB B MEUITHHE.

4. TerepoyHKIIMOHAEHBIE TTPOU3BOHBIE OEH30JIFHOTO Psiia KaK JIEKAPCTBEHHBIE CPEACTBA (CATUIIIIOBAs,
aMHHOJIOCH30iHaA, CyIb(haHIIOBasE KUCIOTHI M UX MPOou3BoAHbIe). Hanuimmre popmyIsl.

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

TunoBble 3axanus Ajs s3xk3amena (OIIK-8)

1. Hanmucarsb cTpykTypHY10 GOopMyiTy TpUIIENITHIA, 00pa30BaHHOTO CEPUHOM, BAIMHOM U aJIaHUHOM, T7e
ananuH siBisieTcs C - KOHIIOM M 00pa3yeT CBSA3b C BAIMHOM.

Pemenne:

Ecnu ananun siBnsietTcss C-KOHIIOM U CBSI3aH C BAJIMHOM, 3HAYUT N-KOHIIOM Oy/IeT CEepHH,
MOCJIEZIOBATEIFHOCT, aMUHOKHCIIOT B TPUIETITHIE — CE€p-Bajiana. PucyeM cTpykTypHYO Gopmyiy:

NH; I|I H
I
H—C"*—CO=—NH (‘i“ CO=—NH—C"—COOH
CH; HC—CHj CHgy

OH CHy

2. PaccunTtarh MaccoBYIO J0J10, MOJIIPHYIO U MOJISTBHYIO KOHIIEHTpaIuu pactBopa cynbdara mean (1),
ecnauB 180 M Boawl pactBoprun 20 T TBepaoi conu. [TnorHocts pactBopa 1107 kr/m3.

Pemenue:

a) Paccuuraem MaccoBy10 /10J110 BelleCTBa

m 20 ;
T L — 1 00% 10 %%

I 10

Wi -




0) PaccunTaem MOJISIpHYI0 KOHIIEHTPALMIO BellleCTBa

B) paccuuTaeM 00beM pacTBopa

Vial = m
C

L |

N, m,

Ver' M - Vg

p=200g- 1L107gml = 221.4ml=0.2214 1

Mg 20

- 0.56 /
M-V 160-0.2214 y mol/l

s0l

r) Paccuntaem MOJISUIBHYK0O KOHIEHTPALMIO PacTBOpPa

Cy

M

0. 69 mol/kg

4.4. Illkana orieHUBaHMsI IPOMEKYTOUYHOU aTTECTALIUU

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH
TIOCTYKCHHSI pe3YJIBTaTa)

COTITHYHOY
(85 - 100 6amoB)

OIIK-8

JleMoHCTpUpYyET BBICOKMI YPOBEHb 3HaAHUU OCHOBHBIX
(UBUKO-XUMUYECKUX TIOHATUA ¥ TEOPHi; OCHOBHBIX METO/OB
WCCIIEIOBaHUSI B XHMUHU. [IpoBOAUT KOMIUIEKCHBIA —aHAIU3
(U3UKO-XUMUYECKOH CYIIHOCTH TMPOILIECCOB, MPOUCXOMANINX B
JKUBOM OpPraHU3MeE, Ha KJIETOYHOM M MOJICKYJISIPHOM YpOBHE.
JIeMOHCTpUpPYET yMEHHE NPOTHO3UPOBATh CBOKMCTBA BEIIECTB U MX
PEaKIMOHHYIO0 CITIOCOOHOCTHh B KOHKPETHBIX YCIOBHSIX OKpPYKaroIIeh
Cpenbl, B TOM YHCIIE JXUBOro opraHuzMa. CBOOOTHO MPHMEHSET
(UBUKO-XUMUYECKHE METOIBI B MPOQPECCUOHATTEHOM JEATEIIEHOCTH

«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-8

JleMOHCTpUpyeT  XOpOIIMK  ypOBE€Hb  3HAHUW  OCHOBHBIX
(U3UKO-XUMUYECKUX TOHATUA M TEOpPHil; OCHOBHBIX METOIOB
UCCIIEIOBAHUS B XUMHH. AHaIU3UpyeT (PUIUKO-XUMHUYECKYIO
CYUIHOCTb MPOIIECCOB, MPOUCXOASIIMX B JXUBOM OpraHu3Me, Ha
KJIETOYHOM M MOJIEKYJIIpHOM YypoBHe. JleMOHCTpHUpyeT BiajeHue
HaBbIKAMU  MpPUMEHEHHUS  (U3UKO-XUMUYECKUX  METOAOB B
npodeccuoHaNnbHOMN AEATEILHOCTH IO MPEATIOKEHHOMY aJTOPUTMY

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIIK-8

JleMOHCTpUpYeT  HEJOCTAaTOYHO  BBICOKMI  YPOBEHb  3HAHMM
OCHOBHBIX (PH3HKO-XUMHUYCCKUX TOHSTHH, OMPEACICHUI U TCOPHUH.
JlemoHcTpHUpyeT ¢parMeHTapHOE TMpEACTaBiICHHE O MPUMEHEHUU
(U3UKO-XUMUYECKUX METOJIOB B MPO(PECCHOHATILHON e TEIbHOCTH

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

OIIK-8

JleMoHCTpHUpYeT cnaOblii ypOBEHb 3HAHWH €CTECTBEHHOHAYYHBIX
MOHATHUM M METONOB. 3aTpydHseTCs JaTb OLEHKY CYUIHOCTHU
MPOLIECCOB, MPOUCXOJSAIIMX B KHUBOM opraHusMe. JlemoHcTpupyer
HErOTOBHOCTh ~ NPUMEHATH  (PU3UKO-XMMHYECKHE  METOIbl B
npodeccuoHanbHON AESITETbHOCTH

5. MeTonnueckue ykazaHus AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

3ammura J1a00paTopHBIX padoT
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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,
3aMKChIBasl CBOM HAONIONEHUS, 3aMOIHSS TaOMUIbI, Aefias HeoOXoauMble pacueTsl. Terpaab 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.

KonTtpoabHblii cpe3

Jlis TOATOTOBKM K J@HHOMY BHIY JESATEIBHOCTH CTYAEGHT AOJDKEH NpopadoTaTh paHee H3yYeHHbIN
Marepuan (IpOCMOTPETh MPE3EHTAlMM JIEKIMH, NMPOYHUTaTh Marepuan yd4eOHMKA, BCIIOMHMTb Marepual
NPEAbIAYIINX 3aHATUI).

[Ipu moAroToBKe He cileayeT MPOCTO 3ayyuBaTh, HEOOXOAMMO TMOHSTH JIOTHKY H3JI0KEHHOTO MaTepuaa.
DTOMY HEMaJI0 CIOCOOCTBYET COCTABICHHE Pa3BEPHYTOTO IUIaHA, TAOJIHII, CXEM.

IIpoBepounas padora

ITpoBepouHast paboTa — OIMH M3 CaMbIX PacIpPOCTPAaHEHHBIX CIIOCOOOB MpoBepkH 3HaHui. Kak mpasuio,
IIPOBOAMTCS 10 ONPENEIEHHON TeMe, HECKOJIBKUM naparpagam 1100 Kypcy B LIEJIOM — B 3aBUCUMOCTH OT
y4eOHoI nporpammbl. beiBaeT B hopme TecTa M BBIYUCIUTENBHBIX 3a/1a4.

- Jlns Hayana TOATOTOBBTE CIHMCOK TEM WJIM MOATEM, KOTOpble HYXHO H3y4uuTh. Ha Kaxaplii Bompoc
HalluTe OTBET M 3aKOHCHEKTHPYHTE ero. JKenarenbHO mUcaTh OT PyKH: MHPOPMAIUS 3alIOMHUTCS Jy4Ile,
TaK Kak OJJHOBPEMEHHO 33JIeiICTBOBaHa MOTOPHAS U 3PUTENIbHAS TTAMSATh.

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

- Ecniu mpoBepouHasi pabota mpeznonaraeT peleHrue MpakTHUeCKUX 3a/laHni, 0e3 aJropuTMOB pelieHUs
TUIOBBIX 3a7a4 He 000iTHCh. [lonpocuTe UX y MpenoaaBarey, MOUIUTE B perieOHnKax, UHTEPHETE U T.1I.

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

- BHuMarensHO MpoynTanTe 1 BHUKHUTE B YCIIOBUE KAXKIOTO 3aJaHUSI.

- IIpoBepounass pabora momkHa OBITH INpeACTaBieHa B NMUCbMEHHOM BHae. OTBET Ha YCTHBIH BOIPOC
JOJDKeH OBITh M3JIOKEH KpaTKo W obcrostensHO. [lummre pa3dopunBo M akkypaTHO. B pemenun 3amaun
JOJDKHBI OBITh TIPUBEIEHBI BCE UCTIONB3YIOIIKECS MPU PelieHHH (OPMYJIbl, YKa3aHbl €IUHHIIBI U3MEPEHUS,
pU HEOOXOJMMOCTH HalMCaHbl ypaBHEHUs peakiuil. OTBET Ha TEOPETHUECKUH BOIPOC JOJDKEH OBITh
KpaTKUM, HO TIPH 3TOM HECTH BCIO HEOOXOAMMYIO HH(OPMAIIHIO.

- B ciiydae yBakuTeNbHOW NMPUYMHBL, 33J€p>KUBAIOLICH UCIIONHEHHE YYeOHOTO 33JaHUsl B YCTAHOBIICHHBIN
CPOK, CTYAGHT 00s3aH COOOIIUTH 00 3TOM IpEnojaBaTeNio, C YKa3aHHWEM, KOrJa 3TO 3aJaHue Oyner
BBITIOJTHEHO.

KoncnekTupoBanue marepuaJia

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

Pe3ynbrar KOHCIIEKTUPOBAHMS — 3aMHCh, IMO3BOJSAIONIAs KOHCHEKTHPYIOIIEMY HEMEIJIEHHO WM 4Yepe3
HEKOTOPBIM CPOK C HYXHOM TOJHOTOM BOCCTAHOBUTH MOJy4YeHHYI0 HHpopManuio. KoHCHEeKT HOCHT
MHIVBUIyaIM3UPOBAHHBIA XapaKTep: OH pacCYMTaH Ha CAMOrO aBTOpa W TO3TOMY MOXKET OKa3aTbCs
MaJIOIOHSITHBIM ISl APYTHX.
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BrizeneHne 11aBHOM MBICTH — OlHA M3 OCHOB YMCTBEHHOH KYNBTYpbI IpU paboTe ¢ TekcToM. Bo Beskom
HAy4YHOM TEKCTE CONIEPXKUTCS MH(pOpMaIHs 2-X BUOB: OCHOBHAs M BcrioMorartenbHas. OCHOBHOM sIBIIsSIeTCS
uHpOpMaLus, UMeEIoIas Hauboyee CyIIECTBEHHOE 3HAUYE€HUE Il PACKPBITHA COACPIKAHUS TEMBl WIIH
Borpoca. K Hell oTHOcCATCS: omnpenesieHus] HayYHBIX MOHATUH, (POPMYIHPOBKH 3aKOHOB, TEOPETUUECKHX
OpUHIUNOB W T.A. Ha3Hauenuwe BcmomorarenbHOM HMH(OpMANMK - MOMOYb YHUTATENIO JIyYllle yCBOUTH
[IpeaIaracMblii Marepuail.

OCHOBHYI0O MH(OPMAIMIO 3aMTUCHIBAIOT KaK MOXKHO TIOJHEE, BCIIOMOTATEIbHYIO, KaK MPaBUIIO, OITyCKAIOT.
Coneprkanre KOHCIIEKTUPOBAHUS COCTABIIAET MepepadoTKa OCHOBHOM MH(POPMAIIUU B TEJSIX €€ 00001meHus
U COKpaIleHHSI.

Yurasi, Mbl HHTYUTHBHO HCIOJb3YE€M HEKOTOpBIE cJOBa M ()pa3bl B KauecTBE OMOPHBIX. Takue OmopHbIE
ciioBa M (pa3zbl Ha3bIBAIOTCS KiIOYeBBIMU. KimrodeBble ciioBa M (pa3bl HECYT OCHOBHYIO CMBICTIOBYIO H
SMOLIMOHAJIBHYIO HATPY3KYy COACPKaHUS TEKCTa.

BBI60p KJIIOYEBBIX CJIOB — 3TO HepBBIP’I 9Tall CMBICJIOBOT'O CBEPTHIBAHM A, CMBICJIIOBOI'O CXKaTus MaTr€purasia.

Baxasimu Tpe6OBaHI/I}IMI/I K KOHCIICKTY ABJISIFOTCA HANIAAHOCTL H 0603pI/IMOCTB 3allucell U Takoe HuX
PAaCIIOJIOKCHUC, KOTOPOC aBaJIO OBl BO3MOXKHOCTD YACHUTD JIOTUUCCKUC CBA3HU U UCPAPXUTIO MMOHSTHH.

Ponp KoHCHEKTa — YHCTO y‘IGGHaﬂi OH IIOMOTIacT Ba(bHKCI/IpOBaTB OCHOBHBIC IIOHATHA M ITIOJIOXKCHUA
NEPBHUYHOIO TCKCTA U B Hy)KHLII\/JI MOMCHT UX BOCIIPOU3BCCTH.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecrieyeHre JUCHMIITIHHbI

6.1 OcHoBHas UTEpaTYypa:

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 Xxumus : ydeOHUK. - Mocksa:
I'DOTAP-Menmna, 2020. - 416 c. - Tekct : anekrponHbIi // DBC «KoHCynbTaHT cTyneHTa By3a U MEBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970454152.html

3. TioxkaBkuna H.A. buoopranmueckas XMMHUS: PYKOBOACTBO K MPAKTUYECKUM 3aHATUSAM @ YyUeOHBIH
koMIuIeKT. - MockBa: ' DOTAP-Menua, 2016. - 168 c. - Tekcr : snexrponssiii // OBC «Koncynbrant
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970438015.html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Zurabyan S.E. Fundamentals of bioorganic chemistry : yueOnuk. - Mocka: [ DOTAP-Menua, 2021. -
304 c. - Tekcr : snexrponHsiii // 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. IlpaBoBoii caiit Koncymsrantllmtoc - http://www.consultant.ru

3. Poccwiickas HanmoHanbHas Oubianoreka - http://www.nlr.ru/

4. Poccuiickoe 00pa3oBaHUE IJIs MHOCTPAHHBIX IpakaaH - http://www.russia.edu.ru/

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

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

Jlis  mpoBeneHUs 3aHATHA TO TUCIHUIUIMHE HEOOXOMUMO CIIeAYIoIee MaTepualbHO-TEXHUIECKOe
obecriedyeHre: ydeOHbIE ayqUTOPHM [Jisi TPOBEICHUS 3aHITHIA JIGKIIMOHHOTO M CEMHUHAPCKOTO THIIA,
IPYNIOBBIX W WHIWBHUIYaJIbHBIX KOHCYJIBTALUW, TEKYHIEr0 KOHTPOJII M TMPOMEXYTOUYHOM arrecTaiuw,
MTOMETIEHUS JITISl CAMOCTOSITENIEHOW PabOTHI.

Y4eOHbIe ayTUTOPUH U MIOMEIIEHUS JJIsi CAMOCTOSTENIbHON paOOThl YKOMIUIEKTOBAHBI CIICITUATA3HPOBAHHON
MeOeIbI0 U TEXHUYECKUMHU CPEJICTBAMU OOYUCHHSI, CITYXKAIIUMHU IS IPEACTABICHUS Y4eOHO! HHpOopMaIiu
OO0JIBIION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii 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

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

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

3. ObC «KoHCyNnbTaHT CTyIEHTa»: KOUIEKUMH: MenuiuHa. 31paBooxXpaHeHue. ['ymMaHU-TapHble HayKH
(xomrext Tam6oBckoro I'Y) . — URL: http://www.studentlibrary.ru

4. Hudposoii obpazosarenbHblil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. FOpaiit: anexrpoHHO-0nbMMoTeunas cucrema. — URL: https://urait.ru

6. DIEKTPOHHBIN Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

7. Hayunast snexkrponHas 6nbmuoreka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwuiickas rocymapcrBennas oubnmoreka. — URL: https://www.rsl.ru

DyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3auMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



