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Mpn pa3paboTke paboyein nporpammbl  gucuunauvibl  (mogyns) bB1.0.03 O6was w
HeopraHuyeckas XMMus B OCHOBY MOJIOXKEHbI:
1) ®'OC BO no HanpasneHMo NoAroToBkKM (cneymanbHoctn) 33.05.01 dapmaums (ypoBeHb
cneunanuTeTa) yTBepXXAeHHbI MUHUCTEPCTBOM BbICLLEro 06pa3oBaHMs U HayKn POCCUICKOWA
depepaunm «27» maprta 20218 r., Ne219.

2) Y4ebHblil NnaH No HanpaeneHMto nogrotoBku/cneymanbHocT 33.05.01 Papmayms (YpoBeHb
cneuvanuTteTa), HanpaeneHHoctn 02 3apaBooxpaHeHuWe B ciepe  NPORECCUMOHAbHOWA
[eaTe/IbHOCTU 06paLleHns NIeKapCTBEHHbIX CPEACTB U APYTUX TOBapOB YTBEPXAEHHbIA YUYeHbIM
cosetoM ®I'BOY BO TIMY MuH3gpasa Poccun «22» mapta 2019 r., MNMpoTtokon Ne 4.

Pabouasd nporpamma aucuunavHbel (mogyna) B51.0.03 O6was u HeopraHM4yeckas XuWMuUs
0406peHa Ha 3acefaHnn MHCTUTYTa ()yHAAMEHTaIbHbIX OCHOB U UH(OPMALMOHHbIX TEXHONOT U
B MeAuUnHe oT MeauumHe «10» mnoHs 2019 r. MpoTtokon Ne 10.

LOnpeKkTop NHCTUTYTA

Paboyas nporpamMmmMa gucumnnamHel (Mogyns) O6uwias u HeopraHuyeckas xummua ogobpeHa YMC
no cneymnansHoctam 31.05.02 Megmatpusa, 33.05.01 dapmauna meguumHe
oT «18 » NIOHSA 2019 r. npotokon Ne 5

Mpeacepatens YMC

Pa3paboTyunku:
K.X.H., [AOUEHT WHCTUTYyTa

(yHAAMEHTabHbIX OCHOB W
NH(OPMALMOHHBIX 3agopoxHas AH.
TEXHONOrNii B MeanLmHe

(3aHMMaeMasi [OMKHOCTb) (nognwce) (®.1.0)



2. BBOOHAA YACTDb

2.1. Llenb 1 3afa4mn ocBOeHMA anucumnanHel (Mogyns) Obuas n HeopraHnyeckas
XUMuna
Llenb ocBoeHusi gucumnnamHbl (Mogyns) O6was u HeopraHuWyeckas XUMUS COCTOMT B

(hopMUpOBaHME  CUCTEMHbIX  3HAHWIA  HEOOXOAWMbIX  ANA  MOHUMAaHWA  OCHOBHbIX
3aKOHOMEPHOCTElM B3avMOCBA3M MeXJYy CTPOEHWEM W XUMUYECKMMMW CBOWCTBAMU BeLLECTBa,
NPOTEKaHNA XMMUYECKUX peakuunii, CTPYKTYPOIN XUMUYECKUX COEIMHEHUIA N UX BUONOrNYECKOn
aKTMBHOCTbIO, a TaKxe passuTve Yy Oyfyuiero cneyuanmcra XMMUYECKOr0  MbILLIEHNS,
(hopMUpOBaHME YMEHWI 1 HABbIKOB XMMUYECKOT0 3KCMepUMEHTA.

Mpun atom 3agavyamu aucunnauvHbl (Mogyns) OO6wWwas v HeopraHuMyeckas XUMUS
ABNAKOTCA:
1 ¢opMupoBaHME TEOPETUYECKMX 3HAHMI B 06/1aCTU COBPEMEHHbIX NPEACTaBNEHUA O CTPOEHUM
BeLlecTBa, OCHOB TEOPUN XUMUYECKMX MNPOLLECCOB, YYeHWA O pacTBopax, PaBHOBECHbIX
npoLeccax B pacTBOpax 3/1eKTPOSIUTOB U HE3NEKTPO/IMTOB, XUMUW 3/1EMEHTOB; PONN U 3HaYeHNA
OCHOBHbIX MOHATUIA, METOA0B N 3aKOHOB HEOPraHWYECKON XUMUN B MeAULUHE U NPaKTUYECKOM
[eaTenbHOCTY NPOBU30PA;

2. (hopMUpOBaHME YMEHWSI UCMO/b30BaTb COBPEMEHHbLIE TEOPUM W MOHSATUS HEOpraHWYecKoii
XUMUW 415 BbIIBNEHNS (DYHAAMEHTabHbIX CBSA3e MeXAY MOMOXKEHNEM XMMUYECKOro 3/1IeMeHTa
B [MC, CTpOEHVWEM €ro COeAVHEHUA W KX (U3NYECKUMU, XMMUYECKUMU CBOWCTBaMM,
OMONOTNYeCKOl aKTMBHOCTBbIO U TOKCUYHOCTbH; OCBOEHME BCEX BWAOB HOMEHKIATYpSI
HEOPraHM4YecKnX CoeUHEHNIA;

3. hopmMmpoBaHME YMeHMS pacyeTa 3HEPreTUUECKUX XapaKTepUCTUK XMMUYECKMX MPOLLECCOoB,
onpefeneHns HanpasfeHus U TAy6UHbI UX NPOTEKaHMs, CrocoboB pacyeTa XMMUYECKUX
paBHOBECWUIA MO U3BECTHLIM MCXOAHBIM KOHLEHTPaLMAM M KOHCTaHTe paBHOBECUS;

4. (hopMUPOBaHNE HABLIKOB MPOBEAEHNS XUMUYECKNX IKCTIEPUMEHTOB.

5. (hopMUpoBaHMe y CTyIeHTa HaBbIKOB OOLLEHWSI C KOMNEKTUBOM.

2.2. Mecto gucumnnuubl (Mogynsa) 61.0.03 O6was M HeopraHuyeckas XUMus B
CTPYKType OCHOBHOW 06pa3oBaTe/lbHOM MNporpaMmbl  Bbicwero o6pasoBaHus 33.05.01
dapmauma (ypoBeHb creuuanuTteTa), HanpaeneHHoctn 02 3gpaBooxpaHeHue B cepe
NPoeccUoHaNbHOW AeATeNIbHOCTU 00paLleHnUs NeKapCTBEHHbIX CPeACTB WM ApYruMx TOBapoB
anTeyHoro acCopTUMeHTa.

2.2.1. OncuymnnmHa (mogynb) B51.0.03 O6was n HeopraHnyeckas XMMUA_ OTHOCUTCA K
Bnoky 1 «AucumnianHesl (Mogynu)» o6a3aTenbHOM YacTw.

2.2.2. Ona naydeHnsa gucumnnamibl (mogyns) B1.0.03 O6was 1 HeopraHmyeckas Xumus
HeoOXO4MMbl 3HaHUS,, YMEHUS W HaBblkM, (opMupyemble Ha 06a3e o6Llero cpegHero
06pa3oBaHus.

2.3. TpeboBaHNA K pe3ynbTataM 0CBOeHMA gucumniamubl (mogyna) 61.0.03 O6was
N HeopraHuyeckas XxmmMus

OcBoeHve aucumnaunHbl (Mogyns) O6Las M HeopraHW4yeckas XWMWUA HamnpaBneHO Ha
(hopMuMpoBaHMe Yy 06y4YatoLLMXCa Cneayowmnx KOMNeTeHLnii



NHAMKaTOPbI JOCTUXKEHNS YCTAHOBNEHHbIX 06LLENPOYECCHOHaNbHBIX KOMMNETEHLWIA

HanmeHoBaHMe Kateropum Kog v HaumeHoBaHwue NHAnKaTopbl SOCTUMXKEHNA
(rpynnbi) 06LenpoteccMoHabHONM 06LenpogeccMoHabHON
06LLenpogeccMoHasbHbIX KOMnNeTeHuun KOMMNeTeHUNN
KOMMETEHL A BbIMYCKHMKA
MpodeccrnoHanbHas OlK-1. CnocobeH WAK.OMK-12- npvMeHseT OCHOBHbIE
MeToZ0/10rus MCMOMb30BaTb OCHOBHblE  (PU3NKO-XUMUYECKME U XUMUYECKUE
ovonornyeckne, MU3NKO- MeTOAbl aHanuM3a [N pa3paboTKu,
XUMUYECKNe, nccnepoBaHnii n 3KCNepTun3bl
MaTeMaTUYecKne MeTOAbl J1eKapCTBEHHbIX CpeacTs,
ons pa3paboTKn, NEKapCTBEHHOrO CblpbA "
nccnesoBaHuni N BMONMOrMYecKnx 06HLEKTOB
3KCNepTusbl NAK.OMK-14 npumeHseT
NeKapCcTBEHHbIX CPeACTB, MaTemaTuyeckue MeToAbl 7
N3roTOBNEHNA ocyLecTsnset MaTeMaTUYEeCKYHo
NeKapCTBEHHbIX 06paboTKy [aHHbIX, MO/MYyYeHHbIX B
npenapaTos Xo4e pa3paboTKyM  IeKapCTBEHHbIX

CPeACTB, a TaKXe uccnegoBaHus W
3KCNEepTM3bl NeKapCTBEHHbIX CPEACTB,
NeKapCTBEHHOIO CbipbA n
OMONOrNYECKNX 0OBEKTOB

2.4. XapaKTepucTmKa npodeccroHanbHoOl AesaTeNlbHOCTM BbIMYCKHUKaA

2.4.1. Mpwn peanuzayumm gucumnanHel (Mogyns) O6Las U HeopraHMyeckas XMMUs B CTPYKType
OCHOBHOW 06pa3oBaTe/ibHOW Mporpammbl Bbiclero obpasosaHus 33.05.01 ®dapmauns (YpoBeHb
cneynanuteTta), HanpaeneHHoctn 02 3apaBooxpaHeHMe B cepe  NpPOeccHOoHanbHOM
LeaTeNIbHOCTN 06paLlleHNs TIeKapCTBeHHbIX CPeACTB U ApYruX TOBapOB anTeyHOro acCopTUMeHTa
BbIMYCKHUKN  TOTOBATCA K  NPO(eCCUOHaNbHOW  [eATeNIbHOCTW,  HanpaBfieHHOW  Ha
KBaIMPULMPOBAHHYIO (papMaLleBTMUECKY0 MOMOLLb HAaCeneHuto, nauMeHTam MeLULUHCKUX
opraHusauunia, paboty, ycnyrum no [AOBeAeHWI JIeKapCTBEHHbIX MpenaparoB, MeLULUHCKUX
n3nennii, fpyrux ToBapoB, paspeLleHHbIX K OTNYCKY B anTeYHbIX opraHu3aumsax, 40 KOHEYHOro
noTpebuTens.

2.4.2. O6bEKTbI NPOYecCNOHaNbHON AeATeNbHOCTM BbIMYCKHUKOB -

2.4.3 3aaum NpohecCMoHabHOW LeATeNIbHOCTY BbIMYCKHUKOB
- 3KCMEPTHO-aHAIMTUYECKNIA

2.4.4. Buapbl npodeccMoHanbHON fesATeNbHOCTU, Ha OCHOBE (hopMUPYEMbIX Mpu
peanunsauun AUCUUNIUHbI (MOAYNA) KOMNETEHLUMIA:
- MOHWUTOPUHI Ka4ecTBa, 3IPeKTUBHOCTY 1 6e30MacHOCTH NIeKapCTBEHHbIX CPEeLCTB.

3. OCHOBHAA YACTb

3.1. O6bem pgucumnauHbl (Mogyna) O6LWasd M HeopraHMyeckas XUMUA U BUAbI
y4ye6HoW paboThl

CewmecTpsbl
o Bcero
Bug yuebHoi paboTsl 4ACOB No 1
Yyacos
1 2 3

AYANTOPHbIE 3aHATNA (BCEro), B TOM YKUC/eE: 84 84



Nexuyun (J1) 28 28
MpakTunyeckune 3aHatua (M3), 56 56
CemuHapsl (C)

NabopatopHble paboTbl (J1P)

CamocToAaTenbHan paborta obyyatouerocs (CP),B 60 60
TOM uwncne:

MoaroToBka npeseHTauuin (M) 6 6
MoaroToBka K 3aHATUAM (M13) 20 20
MoaroToBka K Tekywemy koHTpono (MTK) 14 14
MofroToBKa K NpoMe>KyTo4yHoMmy KoHTponto (MMK) 20 20
Bu NpoMeXXyTOUHO 3aueT (3)

arrecraumu 3k3ameH () 36

NTOrO: O6uas Hac. 180
TPYA0EMKOCTb 3ET 5

KOMMETEHLMN, KOTOPbIE AO0/DKHbI ObITb OCBOEHbI npn nx oCBOEHUN

1

3.2.1 Pasgensl aucuunavHbl  (Mogyna) O6was M HeopraHuyeckas XuMus U

No
KOMMeTeHumn

2

OrnK-1

HanmeHoBaHUe
pasgena
ANCLUUNNHBI
(Mopyns)

3

Mogaynb I. OcHOBbI
TEOPUN XUMUYECKUX
MpoLeccos.

TeMmbl pa3fenos

4
Cunctema M BHelwHAA cpefa. Twunbl CUCTEM.

CocTofiHMe CcuCTeMbl W (DYHKUUU  COCTOSHUS.
BHyTpeHHAA  3Heprua  cuctembl.  Tennosble
aeKkTbl peakuymmn. T[loHATME O TePMOXMMUMN.
3akoH lecca n cnegctBus u3 Hero. MoHATHME 06
aHTanbNUW. TloHATUE 06 3HTpPONUKU, KaK Mepe
Heynops404eHHOCTH CUCTEMBI 7 ee
TEPMOAMHAMUYECKOW BEPOSTHOCTU. 3aBUCUMOCTb
BE/INYMH JHTANLNUN W SHTPOMUU OT MOJSIOXKEHUA
3NeMeHTa, 06pasytoLero XUMUYECKOe
coegmHeHne B MNC. 3Heprusa Mwb6ca. Kputepuii
CamMOnpOou3BO/ILHOTO  MPOTEKAHUS  XMMMWUYECKON
peakumun. Tabnuubl CTaHAAPTHLIX W3MEHEHWi
TepMOANHAMUYECKMUX  BennunH.  OnpefeneHue
HanpasfieHUss CaMOMpPOU3BO/NLHOIO MPOTEKaHUA
XVMMWYECKON peakumu.

Ob6paTvMble 1 HeobpaTuUMble  peakuuu.
CocToAHne XMMuU4yeckoro pasHosecus. OTnnuume
COCTOAHWA  XMMWYEeCKOro  paBHOBecusi  OT
KUHEeTUYECKM 3aTOPMOXEHHOro COCTOSAHMS
CUCTEMbI. YC/OBUS XUMWYECKOrO paBHOBeCUs B



FOMOTE€HHBIX U T€TEePOreHHBbIX  CHUCTeMax.
Kunernueckas TPakTOBKa XUMHUYECKOTO
paBHOBECHsl. 3aKOH JEHCTBYIOIIUX MAacc IS
XUMHU4eckoro pasHoBecus. KoHLeHTpaunoHHas
KOHCTAHTa PAaBHOBECHs, €€ (PU3MUECKUIl CMBICI.
CwmeleHue xumudeckoro pasHosecus. IIpuHimun
Jle-ITaTenve-bpayHa.

DJeKTpOHHas Teopust OKHCJIUTEIbHO-
BOCCTaHOBUTEJIbHBIX peaxuuit (OB)
(ITucapsxesckuii). OB - cBOWCTBA 37IEMEHTOB H X
COeMHEHUH B 3aBUCUMOCTH OT noJioskeHus B 11C.
HUsmeHeHnne  creneHH — OKUCJIEHHUS  aTOMOB
snemeHTOB B OB-peakuusx. ConpspkeHHble Mapbl
OKHUCJIUTENb-BOCCTAHOBUTEID. CrangapTHOe
u3MeHeHne sHepruun [ubbca OB-peakuuii u
CTaHJapTHbIE OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE
MOTEHLMAJIBI TOJYPEaKLIHI.

OIIK - 1

Moayas 1. Yuenune o
pacTBopax.
PaBHOBecHEBIE
MPOLIECCHI B
pacTBopax
3JIEKTPOJIUTOB

XapakTepucTUKa HUCTUHHBIX PACTBOPOB, MX
posb B dapmaruu. Xumudeckas u (pusudeckas
Teopun  pactBopoB. Ilpoumecc pacTBOpeHus.
H3meHeHne CBOWCTB pacTBOPEHHOIO BELIECTBA U
pacTBOPUTEIIS. CaoiicTBa pacTBOpUTEIEH.
PactBopumocTs.  DakTOpbl,  BAMSIOIIHE  HA
pactBopumocTh. lIpomecc pacTBopeHms, Kak
(bU3NKO-XUMUYECKUHT IpoLecc.
Tepmonunamudeckuii aHaJnu3 npouecca
pacTBopeHus. PacTBOpUMOCTD ra3oB B XKUIKOCTSIX
(3akoner T'enpu, JlampToHa, I'eHpu-JlampToHA).
3aBUCUMOCTD pPacTBOPUMOCTHU rasa oT
KOHILICHTPALIUH PacTBOPEHHBIX B BOJZIE
3JIEKTPOJIUTOB, (3akoH CeyeHoBa).

KonnurarusHelie CBOICTBa pacTBOpPOB.
OcMmoc, ocMoTHueckoe naBieHue. 3akoH Bant-
T'odpda. Pombp ocMoTHUeCKOTO HaBJICHHS B
ouonorumy, MeAULINHE, bapmarum.
H3oToHNYECKNE U TUIEPTOHUYECKHE PACTBOPHIL.

OcHoBHbIE TMOJIOJKEHUS TEOPUH
3JIEKTPONIMTHYECKON nuccouuauuu. IIponeccsr
WOHHU3AMM W JUCCOLMALNY, BJIMSHUE HA HUX
NPUPOJBI  PaCTBOPUTENS] U PACTBOPEHHOIO
BEILECTBA. TepmonnHamMuueckuin aHaJIu3
npouecca auccounanuu. CTeneHb AUCCOLMALMU
51 e€ 3aBUCUMOCTD OT  TEMIIEPATyphl,
ONHOUMEHHBIX HMOHOB, KOHIEHTpauuu. CUIbHBIC
u ciadple 3iekTponuThl. KOHCTaHTa MOHHU3ALNH
(muccommammn) — K,, Kp. uccoumarus monekyn
BOJBbL. Honnoe IIpOU3BeNIeHNE BOJIbI.




Bonoponneiii  mokaszarens.  Ilomsatue 00
WHAUKaTOpax. PaBHOBeCHble  MpPOLECCHl B
pacTBopax MaJOpPaCTBOPUMBIX  3JIEKTPOJUTOB.
IIpoussenenne pacTBOPUMOCTH WM KOHCTaHTa
pactBopumMocTu. ['mapomus coseil. MexaHuszm
TUAPOJN3a MO KATHOHY W AHHOHY C MO3ULHH
MOJISIPU3ALMOHHOTO B3aUMOAEHCTBUS HOHOB COJIH
C MOJeKyJdamu BoAbl. TepMOAMHAMUYECKHI
aHanIu3 mpouecca rugposusa. Teopuu KUCIOT U
OCHOBAHHUM. HENOCTATKU TEOPUM KUCIOT W
OCHOBaHUN  AppeHuyca. IIporonutnyeckas
TeopHsi KUCJIOT U OCHOBaHuil bpencrena - Jloypu.
OcHoBHbIE ornpeneNeHus. Tumnst
MPOTOJUTHYECKUX  PEaKLUN. DnexkTpoHHas
TEOpHUsi KHUCJIOT W OCHOBaHWH. Kucnotrel u
ocHoBanusi Jlptomca. Ilpomeccel nOHU3aLUKU
(mucconmarnmn), THIPOJIHN3a, peaxiuu
HelTpanu3anuy, aMQOTePHOCTH THUAPOKCUIOB C
TOYKH 3PEHHsI PA3JIMYHBIX TEOPHUHM KHUCJIOT U
OCHOBaHUH.

OIIK - 1

Moayas I11.
CtpoeHue BeliecTBa.
Xumust
3JIEMEHTOB

OcCHOBHBIE MMOJIO)KEHUsI KBAHTOBONH MeEXaHUKH:
KBaHTOBass  Teopust  usnydenuss  Ilnanka-
OiHIITElNH A, KOPIYCKYJIIPHO-BOJIHOBOM
nyanusM; ypasHenue Jlyu ne bpoiins. OpOurans.
KBanToBbIe yncna.

I'paduueckoe u300pakeHue
ATOMHBIXOPOUTAJICH:  MOJENb  3JEKTPOHHOTO
06J1a1<a, rpaHu4Hass  TMOBEPXHOCTb, KBAHTOBaA
SUYeHKa. OCHOBHBIE 3aKOHOMEPHOCTH
(dopMHpOBaHHE 3JNEKTPOHHBIX 000JIOYEK aTOMOB:
MPUHLUII HAaUMEHbIIEH sHepruw, 3amper Ilaymu
(momypoBeHb,  €ro  JJIEKTPOHHAs  €MKOCTb;
YPOBEHb, JJIEKTPOHHAs E€MKOCTb  YPOBHEi),
npaBwio ['yHaa,  SMIOUpUYECKOEe  MPABUIIO
COCTaBJICHUS 3JIEKTPOHHBIX (POPMYJL.

ITepnoanueckas cucrema (I1C) u ee BapuaHThI:
KOPOTKOIIEPHOAHBIH W UIMHHOTIEPUOIHBIE,
KOHCTPYKLUSI KOpoTKonepuoaHoro sapuanra I1C:
nepuon, rpymma, noarpynma;, 4 cemelcTsa
(6bmoxa) 3JIEMEHTOB. Basknuetimme
XapaKTEPUCTHKU aTOMOB, NePUOTUIECKU I
XapakTep UX U3MEHEHUs. OpOUTANbHBIA paguyc,
SHEpPrusi HMOHM3ALMH, CPOACTBO K BJEKTPOHY,
OTHOCHTEJIbHAS 3NEKTPOOTPULIATEIBHOCTD,




3pdeKThl 3KPAaHUPOBAHUS H  MPOHUKHOBEHUS
3JIEKTPOHOB K sapy, 3(dext  B3auMHOTO
OTTAJKHBAHUS  B3JEKTPOHOB  OJHOIO  CIIOS,
BTOPUYHAS U JOTIOJHUTEIbHAS IEPUOIUYHOCTD.
OCHOBHBIE  XapaKTEPUCTHKH  XUMHUYECKOH
CBSI3M - DHEPrus, MJMHA, BAJCHTHBIA YrOJL.
CymaocTts pador I'eiitnepa-Jlonnona. OcHOBHBIE
NOJIOXKEeHHsT MeTtoa BasleHTHBIX cxeM (BC), nBa
MexaHH3Ma 00pa3oBaHHMA KOBAJIECHTHOH CBS3H -
0OMeHHBIHT 51 JOHOPHO-aKLENTOPHBI,
3JIEKTPOHHO-CTPYKTYPHBIE TUArpaMMbl MOJIEKYIL,
IeJIOKAIN30BaHHast (MHOTOLIGHTPOBAs) CBSI3b, G-
U T-CBs3b Ha npumepe wmoJekynsl  COx.
I'mbpuguzanmst  atomHbIXOpOUTaANEHd Y CIOBUSA
YCTOWYMBON  ruOpuamn3auu. CaoiicTBa
COEIMHEHUN C KOBAJICHTHOW CBA3BIO. MoHHas

CBA3b — MpENeNbHBbIM Cilydall KOBAJIEHTHOMU
MOJISIPHOM ~ CBsA3H, €€  HEHACBIIAaeMOCTh,
HEHAIPaBJIEHHOCTD. Honnble KPUCTAJLIBL.

CsoiicTBa HOHHBIX KpucTauioB. Hepocrtatku
metona BC. Meron MONEKyJISIpPHBIX OpOUTaNei.
Cas3bIBarolue, pa3phIXIAIOLINE u HE
CBSI3BIBAIOIINE G- U T-MOJIEKYJISIPHBIC OpOHUTAIIH.
MexMmonekynsspHoe B3aUMOJECHCTBHE.
BonoponHnas cBsi3b.

OnpeneHeHI/Ie IIOHATUA - KOMIIJIEKCHOC
(KOOpAMHALIMOHHOE) COeMHEeHHE (KC).
Ctpoenue KOMIUIEKCHOT'O COEIMHEHHSI:

LEHTPaIbHBIM aTOM, JIMTaHAbl, BHYTPEHHSAA U
BHewHsAsA cdepa KC, koopanHaAIMOHHOE YHCIIO
LEHTPAJILHOrO atoMa (MoHa). THIbI eHTpaIbHbBIX
aTOMOB MO CTPOEHHIO 3JIEKTPOHHBIX O0OJIOYEK.
Tunbl  ngurangoB 10O AOHOPHOMY — aTOMYy,
JNEHTaTHOCTBIMraHaoB,  HoMmeHkjarypa  KC.
VCTOWYMBOCTE  KOMIUIGKCHBIX — COEIUHEHWUIA,
dakTOppl, OT  KOTOPBIX  OHAa  3aBUCHT.
Knaccudpukaums  KOMIUIEKCHBIX — COEIMHEHUH.
buonoruyeckast pojb KOMIUIEKCHBIX COCUHEHHUH,
MeTauIO(EPMEHTHI, XUMHYECKHE OCHOBBI
MPUMEHEHHUs] KOMIUIEKCHBIX COEAVUHEHUN B
dapmarun u menunuHe. [Ipupoma XUMHUECKOH
CBA3M B KOMIUIEKCHBIX coequHeHUsX. OCHOBBI
teopuu LeTHOCTH KC.

Obmmas XapaKTePUCTHKA. Hsmenenue




cBolcTB 31emMeHTOB IIA rpynmel B cpaBHEHHUH C
IA. BzaumopelicTBHEe META/UIOB C KHCJIOPOIOM,
obpa3oBaHue OKCH/IOB, MEPOKCUTIOB,
TUIEPOKCUIOB (CYNEPOKCHIOB, HAAMEPOKCHIIOB).
BzaumogeiictBue ¢ BOAOH 3TUX COEIUHEHUH.
I'uapokcuapl MIETOYHBIX U HIEIOYHO-3€MEbHBIX
METaJJIOB; aM(pOTEPHOCTh THAPOKCHIA OeppuITHs.
luapunbl MENOYHBIX W HIEIOYHO-3€MEJIbHBIX
METaJUIOB M HUX BOCCTAHOBUTEJBHBIE CBOWCTBA.
BzauMopeiicTBue  IEJOYHBIX W ILIEJIOYHO-
3€MEJIbHBIX METAJUIOB C BOJOW M KHCJIOTaMHU.
Honodopsl 1 ux posib B MEMOPaHHOM TEPEHOCE
Kamusg U HaTpusi. MIOHbI MarHusi u KajbLusl Kak
KOMITIeKcooOpa3zoBaTenu. buojorudeckas poib
$-3JIEMEHTOB-METAJUIOB B MUHEpPAJLHOM OajaHce
opraHu3mMa. Makpo- ©W  MHUKPO-S-3JIEMEHTBHI.
CoenuHeHust KambLMsi B KOCTHOW  TKaHW,
CXOJACTBO HMOHOB  KalblUsl W  CTPOHIIUS,
uzomMopHoe 3amerieHue (mpodjaema CTPOHIIHSI-
90). TOKCHUYHOCTH COENUHEHUN  Oeppuius.
XUMHUYECKHUE OCHOBBI NMPUMEHEHUS COCIUHEHUI
JIUTHS], HATPUS, KaJIUsL, MarHusi, KaJablusi, Oapus B

MeTHULIUHE.

OO0mas XapaKTePUCTHKA d-anemMeHTOB
(epexomHBIX 3JIEMEHTOB). XapaxkTepHble
0CcoOEHHOCTH d-371€eMeHTOB: NepEeMEHHBIC

CTETIEHU OKHCJICHUs, O00pa3oBaHHE KOMILIEKCOB.
BropuuHast mepuogmuHOCTL B cemelicTBax d-
sneMeHTOB. OOmIast XapakTepucTuka (TIOJ0XKEeHNE
B [IC, cTpoeHune 351eKTPOHHBIX 000JI0UEK aTOMOB,
BO3MOXKHbIE U MPOSIBJISIEMbIE CTENIEHU OKUCIICHMS,
HAXOKICHUE B MPHUPOJE, MOJydeHHne, PU3NIecKre
cBoiicTBa). Xummuueckue cBoicrea. CriocoOHOCTH
d-3eMeHTOB K KOMITIEKCOOOPa30BaAHUIO.
XUMH3M TOKCHUYECKOTrO JEHCTBUS COEAUHEHUN
TSDKEJIBIX ~ MEeTalyioB.  XHUMUYECKHE  OCHOBBI
NPUMEHEHHsT  COCOMHEHWH  d-2JIeMEeHTOB B
MeAULIVHE.

OO01ast xapakTepUCTHUKa P—3JIEMEHTOB.
DyekTpoHHAsI Ne(PUIIUTHOCTD U €€ BIIUSHUE Ha
CBOKCTBA 3JIEMEHTOB U X coenuHeHui. O0rmast
xapakrepuctuka (nonoxkenue B [1C, crpoenne
3JIEKTPOHHBIX 000JIOUYEK aTOMOB, BO3MOKHBIE U
MPOSIBJIIEMBIE CTETIEHU OKHCIICHUs], HAXOKICHHE




3.2.2.

No
ceme
cTpa

HanmeHoBaHue pasgena
ancumnnanHel (Mogyns)

Mogynb I.OCHOBbI Teopum
XMMMYeCKMX npoLeccos

B NpuUpoAe, NonyyeHune, Gusnyeckme CBOCTBa).
XuMnyeckme cBoncTBa. MoOHATME O XMMUYECKUX
OCHOBax MPUMeHeHUs B MegunLMHe 1
OMOXMMNYECKOM aHann3e p-3/IeMeHTOB

Pasgenbl aucumnanHbl (Mogyns) O6Lias 1 HeopraHU4Yeckass XUMus, BuUAbl Y4eOHOM
LeATeNbHOCTN M (hOPMbl KOHTPONS

Buabl yyebHoi
AeATeNbHOCTM, BKAKOYas
CaMOCTOATENbHYH paboTy

CTY[lEHTOB
(B yvacax)
BCE

n np N3 CprC
ro

4 5 6 7 8 9
TecTMpoBaHue,
cobecefoBaHue,
oTyeT no
nabopaTopHoW
pabore,
peLueHune

6 - 16 15 37  TUNOBbLIX n
CUTYaLNOHHbIX
3ajay, pegepat
KOHTPO/IbHas
pabota Nel ¢
cobecefoBaHue
M
TecTMpoBaHue,
cobecefoBaHue,
oTyeT no

dopmbl
TeKyLlero
KOHTPO/A
ycrneBaeMocTH

Mogyns Il. YueHue o
pacTBopax. PaBHOBeCHbIE
npoweccol B pacTeopax 6 - 16 15
3N1eKTPONNTOB

37

nabopaTopHoii
paboTe, pelueHue
TUNOBbIX 7
CUTYaALMNOHHbIX
3aflay  pedpepar,
KOHTPO/NbHaS
pabota Ne2 ¢
cobecefoBaHNeEM



: TECTUPOBAHHUE,
cobecenoBaHue,
OTYeT MO
71abopaTopHOit
paborte,
Mogayns III. CTpoenne pemeHue
BemecTBa. Xumusi 3jemenTos | 16 | - | 24 | 30 | 70 THNOBBIX U
CHTYaLIMOHHBIX
3amau pedepar,
KOHTPOJIbHAs
pabota Ne3 ¢
cobecenoBaHueM,
VHTEPHET -

JK3aM€EH

UTOoro: 28 56 60 | 144

3.2.3. Ha3Banue TeM JIEKIIUH U KOJIMYECTBO 4aCOB IO CEMECTPaM U3y4eHUs] TUCLUTIIUHBI

(Monynst) Obmast 1 HeOpraHu4YecKasi XUMUSI

Ne Hassanue Tem JieKuuii JUCHHILITHHBI (MOAYJIsI) Yacel
1 2 3
Ne cemectpa 1
IIpeamer oO0meil u HEOPraHWYECKOHM XHMMHH, €ro MeCTO B Mporpamme | 2
1. | MOATrOTOBKM TpPOBH30pa, 3HAYEHHWE [IJIsI MEOULUHBI U (apMarmm.
DHepreTuka XUMHU4YeCKuX peakuuii. 3akoH ['ecca.
HanpasneHne Xumu4eckux peakiui. XUMUYECKOE PaBHOBECHE. 2
3. TepMoauHaMHUKa OKUCIUTENbHO-BOCCTAHOBUTEBHBIX PEAKLIUM. 2
Yuenue o pactBopax. KosuuratuBHble cBOiCTBa pa30aBIEHHBIX PAcTBOPOB | 2
+ HEBJIEKTPOJIUTOB U 3JIEKTPOJUTOB.
Teopun xucnot u ocHoBauuii. byepHble cucTeMbl, MEXaHU3M ACHCTBHSL 2
6. | I'ereporenHsle paBHOBECHS U MPOLIECCHI KU3HEAEATEIbHOCTH. 2
IIpupona XUMHUYECKOH CBSI3U U CTPOCHUE XUMUYECKUX COCTUHEHH. 2
8. | KommmiekcHbie coenunennst. CrIoCOOHOCTb K KOMILIEKCOOOPA30BAHUIO. 2
9. | Xumus s- 3J€MEHTOB. 2
10. | Xumus d- snemenTos 11 u VII moarpymm. 2
Xumus d- snementos VI noarpynmer. CemericTo sxene3a. CeMelcTBO TUIaTuHbL. | 2
1. Xumus d- snemenTos I u 11 moarpynm.
12. | Xumus p- snementos Il - V noarpynn
13. | Xumus p- snemeHtoB VI- VIII noarpynm. 2
14. | Ksect «Heoprannueckass XuMus»y 2
HTtoro yacos B ceMecTpe 28

3.2.4. Ha3BaHue TeM MNPAKTHUYECKUX 3aHATHM M KOJIMYECTBO YacOB MO CEMECTpam

U3yUYeHHs TUCHUILIHHBI (Moaysst) OO1Iast 1 HeopraHMYecKast XUMHST




Ne Ha3Banue Tem npakTHYeCKHX 3aHATHI AUCUMILTHHBI (MOAY.JIs1) Yacel
1 2 3
Ne cemectpa 1
BBonHoe 3ansTHE: [IpaBuia padoTel B xuMudeckoi taboparopun. CriocoOsb! 4
L BBIPAKEHUS KOHIIEHTPALHU PACTBOPOB
Xumuueckast TepmoanHamuka. Jlaboparopras padora «Onpenenerue 4
2 CTaHJapPTHON 3HTAJIBIINN PACTBOPEHUS COJIN»
Xumuueckoe paBHoBecue. JlaboparopHas pabota « KauecTBeHHbIE OTIBITHI IO 4
3 XAMHUYECKOMY PABHOBECHIO»
TepMoaMHaMuUKa OKHUCIUTENIBHO - BOCCTAHOBUTEJBHBIX peakuuii. KoHTpoapHas 4
4 padota Nel mo moaymo «OCHOBBI TEOPUH XUMHUECKHX TPOIIECCOBY
[IpuroroBieHue pacTBOPOB 3a1aHHON KOHLUEeHTpauwn. JlabopaTopHas pabota 4
> «Y cTaHOBJIEHNE KOHLIEHTPALUK PaCTBOPOB»
6. | Ocmoc. JlaboparopHasi padoTta «OCMOTUYECKHE CBOMCTBA PACTBOPOBY» 4
IIporonurnueckoe pasHoBecue. JlaGoparopHas padora «CsoiicTBa OydepHBIX 4
7 PacTBOpPOB»
IeteporenHbie paBHOBeCHsI B pacTBopax 3JjekTpoiutos. Jlaboparopras padota 4
8. «YcnoBust 00pa3oBaHUs U PACTBOPEHHS OCATKOB»
JlurannooOmeHHOE paBHOBecue. M3ydeHne peakiuii KOMITJIEKCOOOpa3OBaHUs C 4
9. | mHeopraamuecknmu qurannamu. KonrponpHast padora Ne2 o moayiro « YueHue
0 pacTBopax. PaBHOBeCHBIE MPOLIECCH B PACTBOPAx 3JEKTPOJIUTOB»
KBaHTOBO-MexaHNYeCKHE MPEACTABICHUS O cTpoeHun atoma. Ilepnonnueckuii 4
10. | 3akon JI. 1. Menneneesa. JlaGopatopHas pabora «CpaBHUTEIbHAS
XapPaKTEPUCTHKA CBONCTB § —, p- U d —3JIEMEHTOBY
11. | XuMu4deckast CBSI3b 4
Xumus s — u d —3emenToB. JlabopaTtopHas padorta « CpoiictBa s —u d — 4
12 5JIEMEHTOB)»
3 Xumus p- anementoB. KorrponbHas padora Ne3 mo moayio « CtpoeHue 4
" | BemecTBa. XUMUs 3JIEMEHTOBY
14. | ©®3I10 4
Hroro vacoB B ceMecTpe 56
3.2.5. JIabopaTOpHBIi MPAKTUKYM HE MPETyCMOTPEH
3.3. CAMOCTOATEJIBHAA PABOTA OBYUAIOIIETOCA
3.3.1. Buger CP
Ne | HammeHoBaHHe pa3jesia yueOHOH Buaer CP Bcero
n/n AUCHHIINHBI (MOIYJIs1) YACOB
1 3 4 5
Ne cemectpa 1
1 | Monynb [.OcHoBbI Teopuu | IloaroToBka k 3aHATUSAM, NOATOTOBKA K 15
XHMHYeCKHX NMPoLeccoB TEKylleMy KOHTPOJIIO, MOATrOTOBKa K
TECTHPOBAHUIO, TMOJATOTOBKAa pedepara,
JOKJIaja, TMOATOTOBKA K KOHTPOJIbHOM




paboTe 1o MO0

2 | Moayns II. Yuenue o pacTBopax. IloproToBka K 3aHATUAM, MOATOTOBKA K 15
PaBHOBecHbBIE MpoLecchl B TEKyLIEMY KOHTPOJIKO, TOATOTOBKA K
PACTBOPAX 3J1eKTPOJIUTOB TECTHPOBAHUIO, TMOJATOTOBKAa pedepara,

NOKJIana, IMOATOTOBKA K KOHTPOJIbHOM
paboTe 1o MOy

3 | Monyns III.CTpoeHue BemecTBa. IloproToBka K 3aHATUAM, MOATOTOBKA K 30
XuMus 3J1IeMeHTOB TEKyLIEMy KOHTPOJIKO, TOATOTOBKA K
TECTHPOBAHUIO, TMOJATOTOBKAa pedepara,
IOKJIaAa, TOATOTOBKA K KOHTPOJIBHOM
paboTe 1o MO0

Hroro yacos B cemecTpe 60
3.3.2. IlpumepHass Temartnka pedepaToB, KypcoBbIX pabOT - y4eOHBIM IUIAHOM HE
NPEAYCMOTPEHO

3.3.3. KOoHTpOJIbHBIE BONPOCHI K SK3aMEHY
Mopaynb . OcHOBBI TEOpHH XHMHYECKHX MPOLECCOB
1. OcHOBHBIE TIOHATHS TEPMOAMHAMUKHU. CHCTEMA, COCTOSIHHE CHCTEMBI, MapaMeTpbl, (PyHKIHH
COCTOSIHUSI CUCTEMBL
2. U30nupoBaHHbIE, 3aKPBITHIE U OTKPBITHIE CUCTEMBI.
3. @yHKIUU COCTOSIHMS CHUCTEM: SHTAJBIIUS, SHTPOMNUs, SHeprust ['mbOca: maremaTHueckue
BBIPAKEHUS, MOATBEPKAAOLINE X (PU3HMUECKHI CMBICT, pacdeTHbIe (OPMYIIBI.
4 Beipaxxenue, oobenunsromee Gpynkipm cocrosiaus AH, AG, S.
5.1lepBbIii 3aKOH TEPMOAMHAMHUKH: (POPMYJIUPOBKH W MATEMATHUYECKHE BBIPAKEHUS JUIS
W30JIMPOBAHHBIX, 3aKPBITBIX U OTKPBITBIX CUCTEM.
6 IlpunoskeHne nepBoro 3aKOHa TEPMOAMHAMUKHN K OMOJIOTHYECKUM CHCTEMaM.
7. CraHpapTHBIE SHTAJBIIUN XUMHUYECKUX PEAKIUA M (PU3HUKO-XUMHYECKHX MpPEBPALIEHHH.
Crnoco0sI pacuera AH.
8. 3akoH I'ecca u ero ciieACTBUS, HCIIOIL30BAHHE B MEIULIHE.
9.Bropoe Hauanmo TEPMOIWHAMUKU. (POPMYJUPOBKH M MAaTEMaTHUECKUE BBIPAKEHHS IS
M30JIMPOBAHHBIX, 3aKPBITBIX U OTKPBITBIX CUCTEM.
10. CrangaptHas suTponus BemecTB. CriocoObl pacdeTa SHTPOIHH MPOLIecca.
11. TlonsiTre 00 SHTPONHNH KaK Mepe HEYIOPSIIOUEHHOCTH CHCTEMBI.
12.9neprust I'u6bca u sHeprust I'expMronpa Kak KpUTEPU CAaMONPOU3BOJIBHOTO MPOTEKAHUS
MpoLecca U TEPMOJIMHAMUYECKON YCTOMYHMBOCTH XUMUYECKUX COCTUHEHUI.

13. CranpaptHas s>Heprus ['mb0ca peakumii obOpasoBanms BemecTB. CrmocoObl pacuera A G
peakLuu.

14. Peakuuu 5Kk33proHUYECKUE U SHAIPTOHUYECKHE, TIOHATHE O CONPSKEHHBIX PEAKLIMSIX.

15 IIpuMeHUMOCTb BTOPOTO 3aKOHA TEPMOJAMHAMUKU ISl OTKPBITBIX CUCTEM.

16. Xwumnueckoe paBHoBecue. OOparuMbple u  HeOOpaTUMble TPOLIECCHl C  MO3UIMNA
TEPMOJUHAMUKHU.

17. XuMuueckoe paBHOBECHE C MO3ULINI KUHETUKA U TEPMOJIUHAMUKH.

18. B3aumocss3b sHeprun [ uO6ca, KOHCTAHTBI PABHOBECHUS U TEMITEPATYPHI.

19. Xumnueckoe paBHoBecue. [IoHATHE O TOMEOCTa3€ U CTALIMOHAPHOM COCTOSIHUM OPTraHU3Ma.

20. 3aKkOH AeHCTBYIOIINX Macc, B3aUMOCBsI3b KOHCTAHT paBHOBecus: Kc, Ka, Kp.




21. AHanu3 M30TepMbI peakny (Ha IpuMepax).
22. TepmoguHamudeckoe obocHoBanue npuHiymna Jlelllatense - bpayHa Ha mpuMepe cMeIneHus
PaBHOBECHSI IPH M3MEHEHUH TEMITEPaTypbl Ipoliecca (aHaIN3 H300apbl pEeaKium).

Monaynas II: Yuenune o pactBopax. PaBHOBeCHbIe MPOLECChl B PACTBOPAX YJIEKTPOJUTOB

23. PacTBOpBI, UX KJIacCU(PUKALIUS, POJIb B JKU3HEACATEIbHOCTH OPTaHU3MOB, HCIIOJIB30BAHUE B

(bapManeBTHUECKON MPAKTHKE.

24. Tlpouecc pacTBOpeHHs Kak (PU3MKO-XUMHYECKOE SIBJICHUE. TepMOAMHAMUKa IpoLecca

pacTBOpEHUsL.

25. Knaccudukarusi pacTBOPOB, NPHUMEPHI HCIOJB30BAHUS PACTBOPOB B  MEOUIIMHCKOMN

MIPaKTHKE.

26. OU3NUKO-XUMHUYECKHE CBOMCTBA BOJbI KaK OMOPACTBOPHUTENS. 3aBUCUMOCTb PACTBOPUMOCTH

BEIIECTB B BOJE OT Pa3INYHBIX (PaKTOPOB.

27. PacTBOpBI ra3oB B XKUAKOCTSX. 3akoHbl I'eHpu, anpbToHa, CeueHoBa.

28. CnocoObl BbIpaKEHUST KOHLIEHTPALIUU PACTBOPOB.

29. Ocmoc. OcMoOTHYECKO€, OHKOTHYECKO€ M THUAPOCTAaTHYECKOe [aBJIeHHWEe, WX pOJb B
JKU3HEAEATENbHOCTH OpraHu3Ma.

30. IonsaTne 06 n3oocmun. M30TOHWYECKHE, TUIEPTOHUYECKHUE U THIIOTOHHYECKHE PACTBOPHI,

UX MCMOJIB30BAHUE B MEAULIMHCKOMN ITPAKTHUKE.

31. OcHOBHBbIE THUIIBI B3aUMOJACHCTBUI BEIIECTB B BOAHBIX pacTBOopax. HW3oimpoBaHHbBIC

paBHOBECHSL.

32 KucinoTHO-OCHOBHBIE B3aUMOJAEWUCTBUS B pacTBOpax. 1eopuM KHCIOT U OCHOBAaHUMU

Appenuyca, Jlstouca u bpencrena.

33. HonHoe npousseaenue Boabl.pH pacTBOPOB CHIIBHBIX KUCJIOT M OCHOBaHui. pH pacTtBopos

cnabbIX KHCIOT U OcHOBaHM H. KOHCTaHTa MOHM3ALMU 3JEKTPOJMTOB.pH Truaposusyromuxcs

COJIEH.

34. IlomsTMe O KHUCJIOTHO-OCHOBHOM paBHOBECHMM. Bunabl anugo30B, MNPUYMHBI — HUX

BO3HUKHOBEHHSI.

35. TlporonuTHuecKue B3aUMOACHCTBUS B pacTBOpax. bydepHble pacTBOpPBI, MEXaHU3M

NENCTBUSL, POJIb IS XKU3HEAESATEIbHOCH OPTraHU3Ma.

36. Ananus ypasHeHus I eHaepcona-XaccenbOaxa.

37. IlporonuTuyeckue B3auMOAEHCTBUS B pacTBopax. I'maponus coneil. Ponbp mnpoueccos

TUAPOJIN3A B KU3HENEATEIBHOCTH OPraHu3Ma.

38. T'ereporeHHOe paBHOBeCHE B pacTBOpax (M30JMPOBAHHOE U COBMEIIEHHOE). Y CIIOBUS

pacTBOpeHus: 1 0Opa30BaHUS OCAIKOB.

39. T'ereporeHHele paBHOBeCHs. XapaKTEPUCTUKA M30JHMPOBAHHBIX U  COBMELIEHHBIX

reTePOreHHBIX paBHOBeCHil. ABneHne n3omMophrsmMa, MPUUNHA €10 BO3SHUKHOBEHHSI.

40. XapaxkTepuCTUKa COBMEIIEHHBIX PABHOBECUNA U KOHKYPHUPYIOLIUX MPOLIECCOB PA3HBIX THUIIOB.
CoBMmellieHe reTePOTeHHOIO U MPOTOJIUTHYECKOTO PABHOBECHIL.

Mogayas III. Ctpoenne BemecTtBa. XuMHUsI 3JIeMeHTOB

41. 1. KBanToBo-MexaHu4eckas Mojeb atoMa. CucreMa KBaHTOBBIX YHUCEN KAK XapaKTepUCTHKA
SHEPreTHYECKOTO COCTOSIHUS 3JIEKTPOHA.

42. DNeKTpOHHBIE W 3JEKTPOHHO-rpaduueckue cxembl aTroMoB. OCHOBHOE M BO30Y)KAEHHOE
coctosiHue aroMa. OnpesneneHue BaIEeHTHBIX COCTOSIHUNM aTOMa 3JIeMEHTa.

43. DnexTpOHHBIE CTPYKTYpPbl aTOMOB Ha MpHUMepe Kaiusi, Opoma, Xjopa, MapraHua skeneza H
1074, UX BAJICHTHBIE COCTOSTHUS.

44. OcobeHHOCTH CTPOEHHS ATOMOB IMOOOYHBIX IMOATPYIIIL.

45. Ilepnoguyeckuii 3akOH U nepuoaudeckass cucrema /[ .M. Menneneesa B CBeT€ KBAHTOBO-
MEXaHHMYECKOW TEOPHHM CTPOEHHUs] aTOMOB. bioku s-, p-, d- smeMeHTOB. 3aBHCHMOCTb CBOHCTB
3JIEMEHTOB U UX COCUHEHUN OT 3JIEKTPOHHOU CTPYKTYPBI aTOMOB.

46. OKUCIUTENBbHO-BOCCTAHOBUTENbHbBIE CBONCTBA 3JIEMEHTOB M UX COEJUHEHHUI B 3aBUCUMOCTH
oT noJioxkenus snementa B [ICO u crenenu okuciaeHus.



47. Tunbl XUMHYECKOH CBSI3H, MEXaHU3M 00pa30BaHUSI.

48. PU3NKO-XUMHYECKHE CBOICTBA COENMHEHMII C KOBAJEHTHOM, MOHHOM U METAJIMYECKOI

CBSI3BIO.

49. Meron BaneHTHbIX cBsizeld. [ ubpunuzanust aromueixopburaieir. IIpocTpaHcTBEeHHOE

PacnoyoKeHne aTOMOB B MOJIEKYJIax.

50. CpaBHHUTENBHAS XaPAKTEPHCTUKA HOHHON M KOBAJEHTHOMN CBSI3U: MEXaHHU3MbI 0Opa30BaHUs,

HACBIIIIEHHOCTb, HAIIPABJIEHHOCTD CBSI3€Hl.

51. KoBaneHTHasi CBsI3b aTOMOB B coenuHeHusx. OnucaHue MOJEKYyJbl METOAOM BaJEHTHBIX

ceszeit (MBC). Mexanusmbl 00pa3oBaHUs KOBAJIEHTHOH CBSI3W HAa MPUMEPE KOMILIEKCHBIX

noHos BF,, NH, .

52. KoMIuIeKCHbIE COSMHEHUS: CTPYKTYPa, KiacCu(UKalus, HOMEHKJIATypa.

53. KoMIIeKCHBIE COEAUHEHUS: TPUPOAA XUMHUECKOU CBSI3HU.

54. CriocoOHOCTS s-, p-, d-, - 3IeMEHTOB K KOMIUIEKCOOOPA30BAHUIO.

55.06pazoBanne u muccounanus KC B pacTBopax, KOHCTAHTBI YCTOHYMBOCTH M HECTOMKOCTH

KOMILJIEKCOB.

56. buonornveckas ponbs KC. Xummueckrne ocHobl mpumeHernss KC B papmaninn u Menumse.

57. 3aKOHOMEPHOCTH M3MEHEHHUS] MEAMKO-OMOJIOTHYECKUX CBOMCTB 3JIEMEHTOB B 3aBUCHMOCTHU

oT ux nojoxenus B [1C.

58. @akTOpHl, OOYCIOBIMBAIOLINE B3aNMO3aMEIAeMOCTh 3JIEMEHTOB B oprannusMe. CHHEprusM u

AHTArOHU3M 3JIEMEHTOB.

59. Knaccuuxauus XUMMHIECKHX 3JIEMEHTOB TI0 COZIEPKaHUIO B OpraHu3Me U (PyHKIHOHAIBHON

posn.

$- 3JIEMEHTbI

60. XapakTepucTHKa peaKIHOHHOW CTOCOOHOCTH BOJIOPO/IA U €T0 KUCIOPOIHBIX COSTHHEHUH.

61. XumMuyeckre OCHOBBI MCIIOJIb30BAHUSI MEPOKCHUIA BOAOPOJA B KAaYECTBE JICKAPCTBEHHOIO
CpencTBa.

62. O0mas XapakTepUCTHUKa S-3JIEMEHTOB-METAJIOB M UX COCTUHEHHH (KHUCIOTHO-OCHOBHBIE U
OKHUCITUTENIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA).

63. CtocoOHOCTh KATUOHOB S-3JIEMEHTOB K KOMIUIEKCOOOPA30BaHUIO.

64. OcHOBHbIE (AKTOpPBI, OMNpPEHENSIOIHNe OHOJOTHYECKYID pOJIb S- JJIEMEHTOB M HUX
Tokcuyeckoe aeiicrsue. CoeaMHEHUs Kalblus B KOCTHOHM TkaHU. CXOACTBO MOHOB KaibLMs U
CTpOHIUS, H30MOpP(PHOE 3aMerIeH e,

65. PoJib $-3J1EeMEHTOB B MUHEPAJILHOM OajlaHCe OpraHu3Ma.

66. OcoOeHHOCTh XUMHUYECKUX 1 OMOJOTMYECKIX CBOWCTB OepHILINS.

67. DaxkTOpbl, ONPENEAIOIINE MEXaHU3M TOKCHYECKOTO MAEWCTBUS 3JEMEHTOB HA IpUMEpE
Oepuus.

68. XuMHU4YECKHUE OCHOBBI TPUMEHECHUSI COEAMHEHUN JIUTHS, HATPUs, KaJusl, MarHusl, KaJbLus U
Oapusi B METUIIMHE.

P- 3JIEMEHTbI

69. Obuiast xapakrepuctuka syeMeHToB Illa rpynmer;, H3MeHEeHNne YCTOWYUBOCTH COENUHEHHH CO

CTEMEHs MU OKUCJIEHUs +3 U +1; cnocoOHOCTh K KOMIUTEKCOOOpa3oBaHUi0 O0pa M aOMUHUS,

KHCJIOTHO-OCHOBHBIE U OKHCIUTEJIbHO-BOCCTAHOBUTENbHBIE CBOHCTBA;, (PH3HUKO-XUMHUYECKHE

OCHOBBI IPUMEHEHHUs1 O0pa U ATFOMHUHHSA B MEITULIHE.

70. OcoOeHHOCTH CTpPOEHHsI W CBOWCTB osyeMeHTOB IVa rpymmbl; CrnocoOHOCTh K

KOMIUIEKCOOOPA30BaHUIO, KHCJIOTHO - OCHOBHBIE M OKHCIUTEIbHO- BOCCTAHOBHUTEJIBbHBIC

CBOICTBA, OHMOJOrMYecKas POJb YIIepoAa; XUMHUYECKHE OCHOBbI TOKCHYHOCTH COEIWHEHHH

yIJIepOAa, KPEMHUSI M CBUHLA, XUMHUYECKHE OCHOBBI MCIOJIb30BaHUSl COCIWHEHUN yriaepoaa H

CBUHIIA B MeNUIUHE W (papMallH, CHIIMKATBI, ATIOMOCHIIMKATBHI, IIEOJUTHI, UCIOJNb30BAHUE B

MEULINHE COeAUHEHUN KPEMHUSL.

71. OO0mas xapakTepuCTHUKa 3JIEMEHTOB Va IPyNIbl: 3JEKTPOHHOE CTPOEHHE, CIIOCOOHOCTh K

KOMILIEKCOOOPa30BaHMIO, KUCJIOTHO-OCHOBHBIE U OKHUCIIUTENbHO-BOCCTAHOBHTEIBHbBIC CBOHCTBA,

BOJIOPOJIHbIE  COCOUHEHHS pP-3JIEMEHTOB ISITOH Tpynmnbl  (M3MEHEHHE  YCTOHYMBOCTH,



BOCCTAHOBHTEJIbHBIX U OCHOBHBIX CBOWCTB C YBEJIHMUYEHHEM IMOPSAKOBOTO HOMEPA); COCAMHEHUS
azota u pocdopa B OpraHu3Me; XHMUIECKHE OCHOBBI HCIIOJBb30BAHUS COCIMHEHUH P-3JIEMEHTOB
Va rpynnel (aMMHaka, MOHOOKCHZIA a30Ta, HUTPUTA M HUTPATa HATPUS, OKCHIOB M COJIEH
MBILIBSKA, CYppbMBl W BHCMYyTa) B MEOWLHHE, (DAKTOPBI, ONPEACISIOINEe MEXaHH3M
TOKCHUYECKOTO NEHCTBUS 3JIEMEHTOB HA MPUMEPE MBIIIbSIKA.

72. OOmwas XapakTEepUCTHKA P-3JI€MEHTOB V1 TpYIIBL 3JIEKTPOHHAs CTPYKTypa aTOMOB,
CTPOCHHE MOJIEKYJI KHCJIOPOJa M O30HA, CIIOCOOHOCTHh K KOMIUIEKCOOOPA30BaHMIO; KHUCJIOTHO-
OCHOBHBIE M OKHCJHTEIbHO-BOCCTAHOBHUTEIBHBIC CBOICTBAa CEpbL, CEJIE€HA, Teulypa M HX
COEOMHEHNH, OMOJIOrHYeCcKast poJib KUCIOPOIA, CEPBI, CeJIeHa, XUMUYECKUE OCHOBBI TPUMEHEHHSI
KHCJIOPO/Aa, O30HA, Cepbl W HMX COENUHEHUH MeauuuHe, (dapmauuy, (apMakoIOrHIecKoM
aHaJIM3e.

73. OOmas xapakTepucTuKa p-3JeMeHTOB V11 rpymnmel: OCOOEHHOCTH CTPOEHUS M CBOWMCTB
¢dTOpa; HM3MEHEHHE KHCJIOTHO-OCHOBHBIX M OKHCJIHUTEIbHO-BOCCTAHOBHUTEIBHBIX CBOWCTB B
3aBUCHMOCTH OT CTENEHH OKHUCIIEHHsS] TaJloreHa, U3MEHEHHE KHUCJIOTHO-OCHOBHBIX U
OKHUCITUTENIbHO-BOCCTAHOBUTENbHBIX CBOMCTB IaJIOT€HOBOIOPOIOB € YBEIIMYEHHUEM MOPSIKOBOTO
HOMepa 3JIeMeHTa, Ouojiorndeckas poib GpTopa, xyiopa, Opoma u #oaa;, MOHITHE O XUMHU3ME
OaKkTepHLUUIHOTO NEHCTBUA XJopa M Hozaa; MPpUMEHEHHe B MEIULIMHE, CAaHUTApHU U (papmauuu
XJIOPHOW M3BECTH, XJIOPHOW BOXBI, TMpENMapaToB aKTUBHOTO XJOpa, HWOMA, a TakKxKe
XJIOPOBOJIOPOHON KUCIIOTHI, (PTOPHUIIOB, XJIOPHUAOB, OPOMHIOB B HOTUIOB.

74. OcobeHHOCTH CTpOeHUs aTOMOB 3JeMeHTOB V1lla rpynmel; Qu3uueckue U XUMHUYECKHE
CBO¥CTBA OJIATOPOIHBIX ra30B U X COSNUHEHHI; MPUMEHEHHE T'a30B B MEIULIMHE.

d-371eMeHTBbI

75. OOmiasi XapakTepHCTHUKA 3JIEMEHTOB 1B TIPymmbl U WX COEAWHEHWH: CTPOEHHE AaTOMOB,
CHOCOOHOCTP K  KOMIUIEKCOOOPa3OBaHUIO, KUCIOTHO-OcHOBHbIE (KO) wm okuciamurensbHO-
BOccTaHOBHTENbHBIE CcBOMCTBA (OK); KOMIUIEKCHBIH XapakTep MenbCoAepKaux (pepMeHToB U
MEXaHU3M HX JeHCTBHSA B METaOONMYECKHX PEaKIHsIX, XUMHYECKHE OCHOBBI NMPUMEHEHUS B
MenuIuHe U papMali COeTUHEHUI Mean U cepedpa 1 30510Ta.

76. XapaktepHble 0COOEHHOCTH d-3JIEMEHTOB BTOPOH rpynnbel — LWHKA, KaaMus, pPTYTH,
KOMIUIEKCHAsl TPUPOJA LMHKCOAEPKAHUX (PEPMEHTOB W XUMHU3M UX JEHCTBUS, XHUMH3M
TOKCHUYECKOTO NEHCTBHUSI COCOMHEHHH KaJMHUS U PTYTH, XUMHUYECKHE OCHOBBI NMPHUMEHEHUS B
MeIUIUHE HIUHKA U PTYTH.

77. OcobenHocTn cTpoeHust u cBoiictB d-amementos 11, IV, V rpynm;

78. f — snementnl kak aHanmoru d-smementoB III rpynmel (Ha mpuMepe Lepus), XUMHUECKUE
OCHOBBI NMPUMEHEHHsI TUTAaHA, HUOOWS W TaHTaja B XUPYPrHH, TUTaHA AHOKCHUAA U aMMOHUS
MeTaBaHa/aaTa B (hapMarium.

79. O6mas xapakrepuctuka d-anemenToB VI rpynmel U UX COeNUHEHHH:

COCOOHOCTP K KOMIUIEKCOOOPAa30BAaHUIO,  KHCJIOTHO-OCHOBHBIE U OKHCIHTEIBHO-
BOCCTAHOBHUTEJIbHBIE CBOICTBA XpOMa M €ro COCOMHEHUH, OWOJIOrHYecKoe 3HaYeHHe |
XUMHYECKHE€ OCHOBBI NMPUMEHEHHUS] COCAMHEHUI Xpoma, MoiuOneHa M Bosibpama B MEIHMKO-
OHOJIOTHYECKOM aHAJH3E.

80. Ob6mas xapakrepucTuka 3meMeHToB VII rpynmel: cnocoOHOCTh K KOMILIEKCOOOPa30BaHUIO,
KHCJIOTHO-OCHOBHBIE U OKHCIIUTEJIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA MapraHia H €ro
COCOMHEHUH, XUMHUYECKHEe OCHOBbI NMPUMEHEHMs MEePMaHraHaTa Kajius M €ro pacTBopa Kak
AHTHCENTHYECKOTO CPEICTBA U B aHAJIN3€ OMOIOTMYEeCKUX JKUAKOCTEH.

81. OcoOeHHOCTH CTPOEHHMS W CBOHCTB d-3JIEMEHTOB BOCBMOW TIPYINIBI;, CHOCOOHOCTH K
KOMILIEKCOOOPa30BaHMIO, KUCIOTHO-OCHOBHBIE M OKHCIIMTEIbHO-BOCCTAHOBUTENIBHbBIE CBOHCTBA
JKele3a U ero COCOMHEHUH, OMoNormdeckas pojib M NMPHMEHEHHEe B MEIULIUHE COeNWHEHUH
keJie3a, kobanbTa U HUKEJIS.

3.4. OOEHOYHBIE CPEACTBA /i1 KOHTPOJISI YCHEBAEMOCTH H
PE3YJBTATOB OCBOEHHUA YYEBHOU JUCHUIIMHBI (MOJYJIS)



3.4.1. Bunel koHTpOJS M aTTecTanny, GOpMbI OLIEHOYHBIX CPEICTB

OueHouHbIE cpeacTBa

Koua-
Ne Ne HaumenoBanue BO
n/ | ceme Bt pa3aeia AUCHUIIHMHBI BOIPO Koa-Bo
n | crpa KOHTPOJIsA (Moy.st) dopma cop | HE3ABHCHMBI
sanan | X BAPMAHTOB
100
1 2 3 4 5 6 7
I |1 Moayne 1. OcHoBbI
TEOPUH XUMHYECKHX
NPOLeCccoB.
CobecenoBanu
e
Pemenue
Texkymuii THIIOBBIX U
KOHTPOJIb: CUTYAIIHOHHBIX
3a1a4y
Tectuposanue 15
OTtuer mo
nabopatopHoOit
pabote
Kontponenas 6 15
padota Nel
3amura
pedepara
2 Mognyns II. Yuenune o
pacTBopax.
PaBHOBecHBIC
npouecchl B CobecenoBanu
pacTBopax e
JIeKTPOJUTOB. Pemenue
Texkymuii THIIOBBIX U
KOHTPOJIb: CUTYAIIHOHHBIX
3ama4y
Tectuposanue 15
OTtuer mo
nabopatopHoOit
pabote
Konrponenas 6 10
pabota Ne2
3amura
pedepara
3 Mogayns III. CTtpoenue
BellecTBA. XHUMHS CobecenoBanu




Texkymui
KOHTPOJIb:

IJIEMEHTOB. &

Pemenne
THUNOBBIX
3a1a4y
TecTtuposanue 15
Otuer no
JTa0opaTopHO
pabote
Kontponenas 9 14
pabota Ne3
3amura

pedepara

3.4.2 Ilpumepsl OLICHOYHBIX CPENCTB:

st Tekyiero kouTpouist (TK)

Tecrosble 3ananus (IIpunoxenne 1)

Tunossle 3aa4u;

1. IllaBenesass KUCIOTA NPUMEHSETCS AJIsA
YCTAHOBJIEHHUS] KOHIIEHTPALMH TepMaHraHaTa Kajius.
Haitru:

1) maccy masenesoit kuciaoTel (H,C,04 « 2H,0),
HeoOxomumyto auist mpurotosierns SO0 M pacTBopa ¢
C (1/Z H,C,04) = 0,1 moun/m,

2) dakTOp SKBHBAJIEHTHOCTH IIaBEJIEBON KUCIIOTBI,

3) MOJISIpHYIO KOHIIEHTPALIMIO IABEJIEBON KUCIOTHL

2. VKCyCHast KHCIIOTa BBITIOJIHSAET BaXKHbIE (PYHKIINH B
MeTabOIMUECKUX Ipolieccax. BeruuciuTe KOHCTaHTY
IVCCOLMALINHU KHCJIOThI U3 3HAYEHUH CBOOOAHOM
sHeprun I mobca B kmx/mons: CH3COOH(-399,6);
H'(0); CH3;COO(-372,5).

3. JlaTb CpaBHUTEIBHYIO XapaKTEPUCTHKY SJIEMEHTOB (S
u Al) 1 ux coemuHEeHN.

Curyaunonnsie 3anaun (Ilpunoxenue 2)

Uek nuctol (ITpunoxenue 3)

IJIs1 TPOMEKYTOYHOM aTTeCTallu

(TTA)

KonTtponbHbie Borpoce (Pa3mern 3.3.3.)

1. KoHuentpauus xjopuna HaTpus B Cpene,
OKpY’)Kalolel KJIETKy, NOpH KOTOPOH HAa4YUHAETCS
reMOJIN3, SIBJIAETCSL Mepon OCMOTHYECKON
PE3UCTEHTHOCTU  JPUTPOLMUTOB. Y  BPUTPOLUTOB
yenoBeka remonn3 HauuHaeTrcs: B 0,4%-HOM pacTBOpe
NaCl, a B 0,34%-HOM pacTBOpe pa3pylIaAOTCS BCE
sputpounThl. KakoBO OCMOTHYECKOE [ABJIEHHE 3THUX
pacteopos mpu 37°C? (CreneHb aMCCOLMALMHM M
IUIOTHOCTb  PacTBOpa XJIOpUAA HATpuUs MPUHSATH
paBHBIMH 1).




3.5.

2. PaccuuTaiite obuee uynucno 3N1EKTPOHOB B aTOME

3N1EMEHTA C 3/IEKTPOHHOIN KOHMUrypauner
CNOCOBGHOCTL K
KWUC/IOTHO-OCHOBHbIE 1

Ha3oBUTEe  3/IEMEHT.

KOMM/IEKCO0Opa3oBaHuio,

YKaxurte

........ 4s13d5.

OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE CBOCTBA 3/1EMEHTA
W ero CoeauMHeHWn. XUMUYECKMe OCHOBbLI MPUMEHEHNS
COefJMHEHUNIA 3nemMeHTa B (hapMaLleBTUYECKOM aHann3e

YYEBHO-METOAVWYECKOE N NHPOPMALWMOHHOE OBECIEYEHWE

YYEBHOW ANCUUNNNHBI (MOAYNA) OBLWLAA M HEOPT AHUYECKAA XUMUA

n/
No

1
1

n/
No

3.5.1. OcHOBHada nnTepaTypa
HanmeHoBaHue,
TUN pecypca

2

O6bLaa 1 HeopraHnyeckas
XUMUS: YHeOHUK

ObLwasn XnuMus: yyebHuK

C60pHUK 3aaa4 1
ynpaKHeHWA No o6Lel
XUMUN

XNUMUS 3NEeMEHTOB
y4yeOHUK A/ BY30B

AsTop(bl)
/pepakTop

3
A.B. babkos,
T.N.

bapabaHoBa,
B.A. lNonkos

A.B. XKonHuH

noa. pea. B.A.
MonkoBa, A.B.
YKonHuHa.

2014.

2014.

C.A. lNys3akos,
B.A. Nonkos,
A.A. dununosa

3. T. OraHecsH,

B. A Monkos, /1. HOpaiiT,
W. Lepbakosa, A. 251c —
K. Bpenb

BbixofHble gaHHbIE,
3NEKTPOHHbLIW agpec

4

M.: FTOOTAP-Megana,

M.:F'30TAP - Megua,

M.HKOpaiit, 2013.

M. :U3paTenscTBO

2019. —

URL: https://biblio-

online.ru/

3.5.2. lononHuTeNbHaa nutepaTypa

HanmeHoBaHMe,
TUN pecypca

2
O6was n HeopraHmyeckas
XUMUSA: OMopHble
KOHCMEKTbI, KOHTPOJIbHbIE
M  TecToBble 3afaHus
(3NeKTPOHHBIN pecypc).

O6uian n HeopraHuyeckas
XUMUA :y4eBHUK /11 BY30B

ABTop(bl)
/pepakTop

3
O.B.
"pnbaHoBa

PocToB

BbIXoAHble AaHHbIE,
3NeKTPOHHbIN agpec

4
H/O.  ®DeHuKc,

2014. - 189, [1] c. URL:
http://lwww.studmedlib. ru

3. T. OraHecsaH, M. : 3patenbcTBO

B. A. MNonkos, /1. KOpaiiT, 2019. — 447¢c.—

. LWepb6akosa, URL: https://biblio-

A. K. bpenb; nog online.ru/
pes. 3. T.
OraHecsHa.

Kon-Bo 3Ks.
(ooctynos)
B BNL
5

10

300

200

Heorp.A.

Kon-Bo 3Ks.
(moctynos)
B B,

5
Heorp.4

Heorp.A.


https://biblio-online.ru/bcode/437835
https://biblio-online.ru/bcode/437835
http://www
https://biblio-online.ru/bcode/432116
https://biblio-online.ru/bcode/432116

3 Xumms B MmeguumHe A B. babkos, O. . : /130aTenbcTBO Heorp.4

YyYeOHUK A/11 BY30B B.  HecTeposa; (Opaiit, 2019. — 403 c.].
nog pea. B. A __ yURL: https:/biblio-
[onkosa. online.ru/

3.5.3VIHTepHET-pecypchl.

1 3BC «KoHCcynbTaHT CcTyfeHTa» http://studmedlib.ru

2. 3BC «YHusepcutetckas oubnumoteka online» http://www.biblioclub.ru/

3. 9bC «HOpaiit» http://www.biblio-online.ru;

4. 3JNeKTpOHHble KaTtanorn 6ubnnotekm SrbOyY BO TIMY MwuH3gpasa Poccun
TrMy http://lib.vgmu.ru/catalog/

5 MeguuymHckas nutepatypa http://www.medbook.net.ru/

6. 3BC «JlaHb»http://www.eJTanbook.m

3.6. MaTepunanbHO-TEXHNYECKOE 06ecneveHne yuebHon ancumnanHel (Moayns)

Mpn n3yyYeHUU AMUCLMNAUHBI UCMONL3YIOTCA CheunanusnpoBaHHas nabopaTopms no
XVMUW, OCHALLEHHas KOMMbIOTEPHOW TEXHWKOM C BO3MOXHOCTbI MOAK/OYEHUS K CeTu
"MHTepHeT" 1 obecneyeHnem [OCTyNa B 3/1EKTPOHHYIO WH(OPMaLMOHHO-06pa30oBaTe/IbHYHO
cpeay opraHusaumm, Habopbl MY/bTUMEANIAHBLIX HarNAaAHbIX MOCOOMIA NO Pa3INYHbLIM pasgenam
ANCUMNANHBI, BuaeounbM no Teme «[lpaBuna TeXHUKM 6e3onacHOCTM npu paboTe B
XUMWUYECKOI nabopaTtopmms.

Habopbl CUTyaLMOHHbIX 334a4, TeCTOBbIX 3afaHUii No n3yvaembim TemaM. Obyudatollas
nporpamma «Measure».

O6opypoBaHue (ed.) Homep mogynb
1 2

MK (1-w) 1
O6yuatowas nporpammMa (3KCNePUMEHT) 1
«Measure» (1-wT).

YcTaHoBKa Ans onpegeneHns AH pactsopeHusa conu (1 wr) 1
Mewwanka marHuTtHaa (1-wT) 1
ABTOMaTMyeckas bropeTtka (2 Lwr) 2

Becbl 3neKTpoHHble BL-220H -1 (1-wT). 1,2

Becbl an1ekTpoHHble ACCULAB -1 (1-wwT) 1,2
Ha6op xumunueckoi nocyppl 1-3
XVMWNYeCKne peakTuBbI 13

3.7 MepeyeHb NHOPMALMOHHbLIX TEXHONOTUIA, UCMOMb3YEMbIX AN OCYLLEeCTBAEHMUSA
obpasoBaTe/ibHOro npouecca No AgucuunamHe (MOAynto), MHHOPMALUOHHO-CMPaBOYHbIX
CUCTEM, JIMLEH3NOHHOIO M CBOBGOAHO pacnpoCcTpaHAemMoro NporpaMMHOro obecrneyeHus, B
TOM YMC/le 0TEYeCTBEHHOr0 NPOM3BOACTBA:

1 Polycom Telepresence M100 Desktop Conferencing Application (BKC)

SunRav Software tTester
7-PDF Split & Merge
ABBYY FineReader
Kaspersky Endpoint Security

o~ wDd


https://biblio-
http://studmedlib.ru/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://lib.vgmu.ru/catalog/
http://www.medbook.net.ru/
http://www.e%d0%9banbook.m

6. Cucrema onnaita-rectupoBanus INDIGO

7. Microsoft Windows 7

8. Microsoft Office Pro Plus 2013

9. 1C:YHusepcurer

10. I'apanT

11. MOODLE (monynbHasi 00beKTHO-OPHEHTUPOBAHHAS AMHAMIUECKasl yueOHas cpena)

3.8. O0pa3oBare/ibHbIE TEXHOJIOTHH - HET

3.9. Pa3zaenbl AUCHUNIMHBI (MOAYJIS1) H MEKIMCUUILIHHAPHBIE CBSI3H €
NOCJeAYIONIHMH IHCUHILTHHAMH

Pazgenn! AaHHOH JHCHHILIHHbI, HEO0X0HMbIE
Ne HaumenoBanue nocsieayrommux JJISI H3YUEHHs] MOCJIeAYOIINX JUCIHILTHH
JHM CIUITHH ) ) 3
1 | ®usndeckas U KOJUIOMTHAST XUMUSI + +
2 | AHanuTHYeCKas XUMUS + + +
3 | ®apmaueBTHYECKAs] XUMMUS + +
4 | ®apmakoorus + + +
5 | TokcukoJIorudecKasi XUMUsI + +

4. METOAMYECKHE PEKOMEHJAIIMM TO  PEAJIHU3ALONH
AUCHOUILINHBL (MOIYJIS):

Peammzanmss aucuuIuMHBL (MOAYJsI) OCYIINECTBISIETCS B COOTBETCTBHH C YUEOHBIM
IUIAHOM B BHUJE AayAUTOPHBIX 3aHATUH (84 wYac.), BKIIOYAIOIIMX JIEKIMOHHBIA Kypc U
MPAaKTHYECKUe 3aHATHS, U caMoCTosATe bHON padoTer (60 wac.). OcHoBHOe ydeOHOE Bpems
BBIZIEJIAICTCS] HA TPAKTUUECKYIO pabOTy MO 3aKPEIUICHUI0 3HAHUH U TOJYYEHHUIO MPAKTHIECKUX
HaBBIKOB N0 OO1Ie# 1 HEOPraHMYECKOH XUMUMU.

[IpakTyeckne W JIEKIUOHHBIE 3AHSTHS MPOBOJSITCS B BHUAE KOHTAKTHOW pPalbOTHI C
JEMOHCTpaLMel MPaKkTUYECKUX HABBIKOB M YMEHMH C HCHOJIb30BAHUEM HEWMHTALMOHHBIX
TEXHOJIOTUH, O0YYarOIKUX ¥ PA3BUBAIOIINX KBECTOB, TECTUPOBAHUS, TIOATOTOBKH pedepaTos.

CamocrositenpHast paboTa CTYACHTOB MOJPA3yMEBAET MOATOTOBKY K (POPMHUPOBAHUIO H
Pa3BUTHIO MPOQECCHOHATBHBIX HABBIKOB OOYYAIOIIEroCs M BKJIIOYAET MOATOTOBKY pedeparos,
MOJITOTOBKY K TEKYIIEMY U MPOMEKYTOUYHOMY KOHTPOJIO, OTUYETHI MO JJa0OpaTOpHBIM padoTam,
MOJATOTOBKY K 3aHATHUAM.

Pabora ¢ nHpOpMAIIMOHHBIMI UCTOYHUKAMHU M y4eOHOM JUTEpaTypoil paccMaTpuBaeTCs
KaK CaMOCTOSTENIbHAS NIESITEbHOCTh 00yJaroImuxcst no aucuuruiie O0mas 1 HeopraHuyecKast
XUMHS U BBITIOJIHACTCS B MPeeNiax YacoB, OTBOANMBIX Ha e€ usydenue (B pasnene CP). Kaxnprii
oOyyaromuiics: obecrnedeH JOCTynoM K OnOnmuoTedHsM GoHaaM Y HUBEPCHTETA.

ITo xaxxmomy pazgeny y4eOHOW AMCLUIUIMHBI (MOAYJs) pa3paboTaHBl METONNYECKHE
yKa3zaHus s cTyaeHToB «Monynb 1. OCHOBBI TEOpUM XUMHUYECKUX IpoLeccoBy, «Moaynb 2.
YueHue 0 pacTtBopax. PaBHOBECHBIE MPOLIECCHI B PacTBOPAX 3JIEKTPOJHUTOBY, «Moaynb 3.
Ctpoenne BemecrTsa. XUMHA  3JEMEHTOB» W METOAMYECKHE PEKOMEHIAMH  JUIs
npenonasatenei «Moaynb 1. OCHOBBI TEOpUHM XUMHUYECKUX NpolieccoB», «Moaynb 2. YueHue o
pacTBopax. PaBHOBECHbIE MpPOIECCHI B PAacTBOpPaxX 3JIEKTPOJIUTOBY», «Moayme 3. CrpoeHue
BeIIeCTBA. XMMHUS 3J1eMeHTOB» [Ipn ocBoeHMN yueOHON MUCHMIUIMHBI (MOAYJIs) 00y4YaroIuecs



CaMOCTOATENbHO MPOBOAAT IKCNEPUMEHT, ODOPMAAIOT pe3y/bTaTbl IKCNepUMeHTa (pacyeTbl) U
NPpesCTaBNAT UX B BUAE OTYETA.

Ob6yyeHve B rpynne  (OpMMpYyeT  HaBblKM  KOMaHAHOW  [eATeNbHOCTU U
KOMMYHUKa6e/IbHOCTb.

OcBoeHMe auvcumnavHbl  (MOAyns)  CNoco6CcTBYeT  pasBUTUIO Yy  00y4varoLLMXCA
KOMMYHVKaTUBHbIX HaBblKOB Ha Pa3HbIX YPOBHAX A1 pelleHns 3afay, COOTBETCTBYHOLLMX TUMY
npod)ecCnOHaNbHON  [eSATeNbHOCTM,  HampaB/fieHHbIX Ha  00BLEKT  MpodeccroHanbHON
[eATeNbHOCTM Ha OCHOBe (HOPMUPOBaHMS COOTBETCTBYHOLLMX KoMneTeHuuid. ObecneynBaeT
BbINO/IHEHME TPYAOBbIX [AEWCTBUIA B pamkax TPYLOBbIX (YHKUMIA MpogheccroHanbHOro
ctaHgapTa (02.006 Mposu3sop).

TeKylWmnin KOHTPO/Ib OCBOEHWUA AMCUMUNAMHBLI (MOZLYNS) OMpefenseTca npu akTUBHOM
U/ NHTEPaKTMBHOM B3avMOZENCTBUM 06yYatoLLMXCs U npenojaBaTtenis BO BPeMs KOHTaKTHOM
paboTbl, NpPW [AEMOHCTPaLMM MNPaKTUYECKUX HABbIKOB U YMEHWA, OueHKe paboTbl C
nabopaTopHbIM 060pYAOBaHMEM, pelleHUV TUNOBbIX 3a4ady, TeCTMPOBaHWUM, NPeLyCMOTPEHHbIX
(hOpMMPYEMbIMI KOMMNETEHLMSMMN peann3yemoin AncumnanHbl (Mogyns)

MpomexyToyHas arTecTauus MpPoBOAMTCA B (hopMe, NPesyCMOTPEHHOW Y4ebHbIM
NAaHOM C UCNONb30BaHMEM TECTOBOr0 KOHTPO/SA, KOHTPO/IbHbIX BONPOCOB Npu cobeceoBaHUN.

Bonpocbl no y4yebHO AucumnavHe (MOAY/KO) BKAKOYEHbl B [OCYAapCTBEHHYHO
UTOrOBYIO aTTeCTauuiO0 BbIMYCKHUKOB.

5. OCOBEHHOCTW PEANTNSALNW ANCUNTTITHBI 194 OBYUYAKO W MNXCHA
C OTPAHWYEHHBIMW BOSMOXHOCTAMKW 300POBbA N NHBANTNAOB

5.1.1. Hannume cOOTBETCTBYIOLLMX YC/I0BMI peann3alum UCLUNIUHBI

[ns obyvarowmuxcs M3 yYncna WMHBAIMAOB W /AL, C OFPaHWYEHHbLIMU BO3MOXHOCTAMM
3a0poBbs (OB3) Ha OCHOBaHMWM MWUCbMEHHOIO 3asBMEHWS AUCLUNANHA Peasim3yeTcsi C Y4eToM
0CO6GEHHOCTEN NCUXOMM3NYECKOr0 PasBUTUS, WHAMBUAYASIbHbIX BO3MOXHOCTEA M COCTOSAHUSA
3nopoBbsA  (manee - wMHAMBMAYaNbHbIX 0ocobeHHocTeil). ObecneumBaeTcad  cobnOaeHUe
cnefylowmx o6wmux TpeboBaHWA: UCMOMb30BaHME CheunanbHbIX TEXHUYECKUX CPeacTB
06y4YeHMs  KOMNEKTUBHOTO W  WHAMBUAY&/IbHOTO MO/b30BaHWSA, NpefoCTaBleHne  ycnyr
accucteHTa  (MOMOLLHMKA),  OKas3blBalOLWEro TakoMmMy  obyuvarulemycs  Heo0b6X04nMYHo
TEXHUYECKYH MOMOLLb, 06ecreyeHme AOCTyna B 34aHNA U NMOMELLEHWS, Tae NPOXOAAT 3aHATUS,
Apyrue ycnosusi, 6e3 KOTOPbIX HEBO3MOXHO MW 3aTPYAHEHO U3YYeHUe AUCLUMNIINHBI.

5.1.2. ObecneyveHne cobnoaeHUs 06X TPe6OBaHNA

Mpu peanusaumm SUCLMUNIVHBI HA OCHOBAHMU MUCbMEHHOIO 3asBNeHUs obyudaroulerocs
obecrieumBaeTcsd cobNOAeHME creayoWwmx o6wWnx TpeboBaHWIA: NpoBefAeHWE 3aHATUIA ONs
obyyatomxca-nHeanngos 1 nuy, ¢ OB3 B 04HON ayfMTOpUM COBMECTHO C 06yYatoLMMmMCs, He
NMEeLWMMN  OrpaHNYeHHbIX BO3MOXHOCTEN 3[0pOBbfA, €C/IM 3TO He CO3[aeT TPYLHOCTEN
obyyaroLwmmcs; npucyTcTBre B ayAUTOPMM acCUCTeHTa (aCCUCTEHTOB), OKasblBatoLLero(ux)
obyyarmnmca Heob6XOAMMYIO TEXHUMYECKYK MOMOWb C YYEeTOM WX WHAUBUAYASIbHbIX
0CO6GEHHOCTEN; NONb3oBaHME HEOOXOAVMbIMM 00YyYarOLWMMCA TEXHUYECKMMMW CPeAcTBaMu C
YUYETOM UX MHAMBUAYASIbHbIX OCOGEHHOCTEN.

5.1.3. [oBefeHne [0 CBefeHMS 06yyaroWwmMxcsa C OrpaHUYeHHbIMU BO3MOXHOCTAMU
3[10pOBbSA B [AOCTYMHON ANs HMX (DOpMe BCeX /IOKa/ibHbIX HOPMaTUBHbLIX akToB ®IBEOY BO
TrMY MwuH3gpasa Poccun.

Bce nokanbHble HopMmatuMBHble akTbl ®IBOY BO TIMY MwuH3gpasa Poccun no
BOMpOCaM peanunsaunm gucumnauHel (Mogyns) LOBOAATCA LO CBefeHWUA obydatowmxcs ¢ OB3 B
[LOCTYMNHOM AN1F HUX (hopMme.

5.1.4. Peanu3auyns yBenMYeHUS MPOLO/MKUTENILHOCTU MPOXOXAEHNA MNPOMEXYTOUHON
arTecTayum Mo OTHOLUEHWIO K YCTaHOB/IEHHOW MNPOLO/KUTENIbHOCTU AN obydarolerocs ¢
OrpaHNYyeHHbIMU BO3MOXXHOCTSAMM 3,0POBbA



@opmMa NpoBeACHUS TEKYyIIEH W MNPOMEXKYTOYHOH aTTecTaluMyd MO IUCLUIIMHE s
o0y4aromuxcss WMHBAJIUAOB W JIMI C OrPAaHUYEHHBIMH  BO3MOJKHOCTSIMH  370POBBSI
YCTaHABJIMBAETCS C YYE€TOM WHAMBHUIYAJIBHBIX MCUXOQHU3NYEeCKHX OCOOeHHOCTel (YCTHO,
MUCbMEHHO Ha OyMare, THUCHPMEHHO Ha KOMIbIOTEpe, B (opMe TECTUPOBAHUS H T.IL.).
[IponomKuUTEeTPHOCTE  MPOXOXKICHUS MPOMEKYTOUHON aTTeCTalMd 1O  OTHOLIEHUI0 K
YCTAHOBJIEHHON  MPOAOJIKUTEIBHOCTA  YBEJIMYMBAETCS 1O  MHUCHbMEHHOMY  3asIBJICHHUIO
oOydaromerocss C OrPAaHUYEHHBIMH  BO3MOXKHOCTSMHU  370POBBsl.  [IpOJOSIKUTENHPHOCTD
MOATOTOBKH O0YUAIOMIErocs K OTBETY Ha 3a4eTe YBeIMIMUBAETCS He MeHee yeM Ha 0,5 Jaca.



MpunoxeHwne 2

TecToBble 3agaHNa No gucuunanHe O6Llas 1 HeopraHMyeckas XMMus

Koz

33.05.01

OlkK-1

A/05.7

TeKCT KomneTeHUnn / Ha3BaHUA TPYAOBON PyHKUMN /
Ha3BaHWA TPYLOBOro AeiCTBUA / TEKCT aleMeHTa
CMTyaLUWOHHOM 3ajaun

dapmauns

CnocobeH wucnonb3oBaTb OCHOBHble OMOMOTUYECKME, (PU3NKO-
XUMUYeCKMe, MaTeMaTuyeckue MeToAbl [AnA  pa3paboTku,
nccnefoBaHnn M 9KCMepTU3bl NIeKapPCTBEHHbIX CPeLCTB,
N3rOTOB/IEHUS NIEKAPCTBEHHbIX NpPenaparTos

TpynoBas GyHKUMNA: U3rOTOBNEHWE NEKAPCTBEHHbIX
npenapaToB B YC/IOBUAX anTeUHbIX OpraHu3aLuii.

TpypoBble aeincTema: MNMoAroToBKa K M3roTOBEHNIO
NeKapcTBEHHbIX MpenapaTos Mo peuenTam 1 TpeboBaHUAM:
BbINOJ/IHEHNE HEOOXOAMMbIX PACHETOB; NOArOTOBKA paboyero
MecCTa, 060pY0BaHUA N IEKAPCTBEHHbIX CPeLCTB, BbIOOp U
MOArOTOBKA BCMOMOraTe/IbHbIX BELLECTB, paLMOHaIbHOW
YNaKoBKMU.

OANTE oTtBeTbl Ha BONMpoCbl TeCcTOBbLI X

3AAAHUN 1YPOBHSA (OAVH MPABUMbHBLINA OTBET)

1L AHanM3 MOHATWIA «OCHOBAHWE» W «KWUCNOTa» MNO3BONSET
caenaTb BblBOJ,
4TO B BOJHOM pacTBOpe YKCYCHOW KWUCNOTbl
a) obpasyeTcs Co/b
6) obpasyeTcs Conps>KeHHast KUC/IOTHO - OCHOBHas napa
B) KMCNOTa MNOMHOCTbIO NEepexoanT B OCHOBaHME
I K1cnoTa OCTaeTcsi B HEM3MEHHOM Buje

2.MNposBneHne  GyepHbIX CBOWCTB  BOAHbIM  PacTBOPOM
MPONaHOBOW KNCNOTbI, UCXOAS U3 ONpeseneHns,

a) HEBO3MOXHO, T.K. HET BTOPOr0 KOMMOHEHTa

6) BO3MOXHO, T.K. 06pa3yeTcs COMNpPsHKEHHas KWUCNOTHO -
OCHOBHaA napa

B) HEBO3MOXHO, T.K. KOHLEHTpauus OCHOBaHWUSA KWUCMOTHO -
OCHOBHOW Mapbl Masa

) HEBO3MOXHO, T.K. C2Hs- COOH - cunbHbIA NpOTONNT

3.CooTHOwWeHue 3HTanbnuiHoro( AH> 0) u sHTponuitHoro (
AS> 0) (hakTOpoB peakuuu MO3BONSAET YCTAaHOBWUTbL Haubonee
BEpPOATHYIO TemnepaTypy eé nNpoTeKaHus, paBHYHo

a)t=25C

6)t = 0C

B) t = 1500C

rt=-200C

4.B MCMOMb3YyEMbIX B  HACcTOALLEe BPeMs  3/1eKTPOHHONA,

NPOTO/IMTUYECKON U TEOPUUN 3NEKTPOANTUYECKON AnccoLmanunm
[Al0TCA pasHble TPAKTOBKM MOHATUIO «OCHOBaHWe». OfHaKo
aHanIn3 NOHATUI BbISBASET UX CXOACTBO, KOTOPOe CBA3aHO

a) ¢ Hafmumem rpynnsl OH



6) C HaIM4MEM 3N1IEMEHTA C HU3KOM 31eKTPOOTPULIATENBHOCTLIO
B) C Ha/IMYMEM 3N1IEKTPOHHON Mapbl
) C HaM4MeM MPOTOHa

5.B coctaB 6ythepHO CUCTEMbI BXOAUT

a) cnabblii NpPOTOANT W  M36bLITOK COMPSXKEHHOTO C  HUM
OCHOBaHMA U KUCNOTbI

6) CM/bHbIA NPOTONINT U ero co/b CO CnabbiM OCHOBAHWEM WA
KMCNOTO

B) CNabblANPOTONNT M CONPSHKEHHOE C HWM OCHOBaHWE WK
Kucnota

) CU/bHbIA NPOTOAUT U €ro COMb C CUAbHBIM OCHOBaHMEM WA
KMCNOTO

6. COrnacHoO TepMOXYMUYECKOMY YPaBHEHWNIO peakLuunu
Mg + SiO2 = 2MgO + Si + 372 k[x

NPy NOMYYEHUM 200 T OKCUAA MArHUS KONNYECTBO
BblAeNMBLLENCA TeNOThbl 6yeT paBHO

a) 1860 k/[x

6) 465 KX

B) 620 k[

r) 930 kx

7. TKaHeBble XXUAKOCTV MPECHOBOAHbIX Pbl6 MO OTHOLUEHMIO K
NpecHo Boge

a) UMetoT 04MHaKOoBOe 3HaveHue pH

6)rMNOTOHNYHBI

B) N30TOHNYHbI

) rTMNepTOHNYHBI

8 . PacTBop, cogepxawuii 17,64r Bewiectsa B 1 inTpe BoAbl,
nMeeT OCMOTUYeCcKoe AaBfieHune 2,38 105|'|a npu 20°C.
MonsipHas mMacca pacTBOPEHHOrO BeLLleCTBa paBHa

a) 360,6

6) 180,3

B) 90,0

r) 45,0

9.KomnnekcHoe coefmHeHne Cu[Co(NH3)sCl2]umeeT Ha3BaHue
a) TeTpaaMMuHanxnopokobanstart (1) meau (1)

6) xnopwug tetpaammuHkobansT (I1) megu (1)

B) TeTpaammuHamxnopokynpar (I) kobanbta (1)
ryauxnopuaretpaammmHkobansta (1) megu (1)

1o0.llo fJeHTaTHocTUNMTaHAOH_aBnsaeTca
a) MOHOJEHTaTHbIM
6) 6uaeHTaTHbIM



B) TeTpajeHTaTHbIM
) TPULEHTATHBIM

11.pH pacteopa HCI ¢ akTMBHOW KOHLeHTpauweli 0,001
MONb/AM3 paBHO

a) 4

6) 10

B) 3

r 2

12, KOHUeHTpaums MOHOB S2 6yaeT MUHMUMabHasA B C/lyyae
a) Ks(SnS) = 110

6) Ks (HgS) =4 +10 33

B) Ks (CuS) =3,2+10 3

r) Ks (Cds) = 1,2+10 38

13. PactBopmmocTb NiS paBHa 10—12. KoHcTaHTa
pacTBOPMMOCTW ero pasHa

a) 15+ ST

6 1,0 oS

B) 18- OI—\I\J

r) 1,8+10 1

14. Y XUMUYECKNX 3/IEMEHTOB OA4HOr0 nepuoja ¢ yBennyeHnem
nopsiAKOBOro HoMepa

a) BO3pacTatoT pajMmycbl aTOMOB U YCUIMBAKOTCA
mMeTanMyeckme CBOCTBA

6) yMeHbLUATCSA pagnycbl aTOMOB M YCUINBAKOTCA
MeTa/lIM4yecKne CBOMCTBa

B) BO3pacTatOT paguycbl aTOMOB U YCU/IMBAKOTCA
MeTanMyecKme CBOCTBA

) yMeHbLUAKTCA pajmycbl aTOMOB U 0c/iabeBatoT
MeTaNIMYyecKune CBOICTBA

15. ToNbKO OCHOBHbLIMW CBOMCTBaMM 06/1a4al0T BCe BELLECTBa,
pacnonoXeHHbIEe B pagy

a) Ba(OH)2, CH3sOH, H20

6) CH3sNH2, NaOH, CaO

B) NH2CH2COOH, H2S04, Cu(OH)2

r) N20, AlI(OH)3, HOCH2CH20H

16. ®opmyna BbICLLIEr0 OKCUAa Xnopa:
a) Cl20
6) CIO2
B) Cl20s



r) Cl207

17. 3neKTPOHHOE CTPOeHMe aToMa KobanbTa 27Co:
a) 1s22s22p63s23p63d74s2

6) 1522522p63s23p63d54s24p2

B) 1522522p63s23p63d74s04p2

r) 1s22s22p63s23p63dHAsUp3

18.d-3nemeHTbI C HU3LWel CTeneHb0 OKUCNEHUS B OKCMAAX
NPOSIBNAIOT CBOWCTBA:

a) OCHOBHble

6) KUCNOTHbIE

B) aM(boTepHble

) OKUCNUTENbHbIE

19. Okeung mapradua (1V) npossnseT cBoiicTBa:
a) OCHOBHble

6) KUC/OTHbIE

B) am(poTepHble

) KoMniaekcoobpa3oBaTe/ibHble

20. Cxema ypaBHEHMA peakuumn Zn ¢ BOAHbIM PacTBOPOM
rMApoKcuaa HaTpus:

a) Zn + NaOH * Na2ZnO2 + H2

6) Zn + 2NaOH + 4H20 * Na2[Zn(OH)4(H20)2] + H2T
B) Zn + NaOH * Zn(OH)2 + Na

r) Zn + NaOH + H20~ Zn(OH)2+H20 + Na20

LLIkana oueHnBaHUA

«OTANYHO» - 60nee 80% npaBu/IbHbIX OTBETOB Ha TECTOBbIE 38[jaHNA KaXXA0ro YPOBHS
«Xopowo» - 70-79% npaBuU/IbHbLIX OTBETOB Ha TECTOBbLIE 3aaHNA KaXA0ro ypoBHA

«Y [OBNIETBOPUTENBHO» - 55-69% MpaBu/IbHbIX OTBETOB HA TECTOBbIE 38[jaHNA KaXA0ro YPOBHS
«HeynoBneTBopuTENBHO» - MeHee 55% npaBu/ibHbIX OTBETOB Ha TECTOBbIE 38[aHNA KaXA0ro
YPOBHS



Bug

MpunoxeHne 3

TrnoBble CUTYaLUMOHHbIE 334341 N0 AUCLUNINHE O6uwas n HeopraHn4yeckaa Xmmmna

CutyaumoHHas 3agaya no gucumnanHe O6Las 1 HeopraHuyeckasa Xxummns Nel

Koz

33.05.01

OrkK-1

A/05.7

TeKCT KomneTeHUMM / Ha3BaHMA TPYLOBOM PYHKUMUM /
Ha3BaHUsA TPYLOBOro AelCTBUA / TEKCT 3/IeMeHTa
CMTyaLWOHHON 3agaun

dapmaums

CnocobeH 1CMonb30BaTb OCHOBHbIE GUOMOrMYecKne, (HU3NKO -
XMMUYECKMe, MaTemaTuyeckne MeToAbl A/ pa3paboTkw,
NCCNefoBaHNMn M 3KCMEPTU3bl NEeKapCTBEHHbIX CPeACTB,
N3rOTOB/IEHUA NIEKAPCTBEHHbIX NPenaparTos

TpynoBas GyHKLMA: U3roTOBMIEHNE NEKAPCTBEHHbIX
npenaparToB B YC/I0BUAX anTeYHbIX OpraHn3aLunii.

Tpyposble gericTBuA: MNogroToOBKa K M3rOTOBIEHMIO
NeKapCTBeHHbIX MpenapaTos Mo peLentam 1M TpeboBaHMAM:
BbINOJIHEHNE HEOOXOAMMbIX PACYETOB; NOArOTOBKA paboyero
MeCTa, 060pYy0BaHUA N JIEKAPCTBEHHbIX CPELCTB, BbIOOp U
MOArOTOBKA BCMOMOraTe/IbHbIX BELEeCTB, paLyoHaIbHO
YMaKoBKMU.

O3HAKOMbTECb C CUTYALMEN N OAUNTE
PA3BEPHYTbLIE OTBETbI HA BOTMNPOCHbI

B0O3MOXHO N BO3HUKHOBEHWE B NiasMe KPOBW YCNOBWIA ANs
obpasoBaHusa TpygHopacTBopumoro CaC204 (npu 25°C,
Ka=2,6-109), ecnn C(Ca2+)=2,5-10-3 monb/n, C(C2042) =
2,2-105 monb/n

Onpegenute BUL, paBHOBeCHS, ero OCHOBHYHO
TEPMOAUHAMUYECKYIO  XapaKTepUCTUKY,  pacTBOPUMOCTb
conn CaC204.

YKaxuTe ycnosus, cnoco6CTBYOLLME NPOTEKAHUIO peakLnu
06pa3oBaHuAa ocafKa

MpoBepbTe pacyeToOM BbIMOHEHWS 3TUX YCOBUI Ans
peakuumn obpasosaHns CaC204

OG6OoCHyTe BNUAHWE peasibHbIX YCNOBUIA B Nia3Me KPOBY
(t=37°Q KoHLeHTpaLms cBO60OAHBbIX MOHOB Ca2+~B 2 pasa
HMKe) Ha obpasoBaHne CaC204.

OUEHOYHbI NnCT

K CUTYyaLMOHHOM 3agaye no aucumnanHe O6Las u HeopraHuyeckas xumms Nel

Koz

33.05.01
OlkK-1

TeKCT KomneTeHUnmn / HazBaHUA TPYAOBON PYHKUMN/
Ha3BaHWA TPYLOBOro AeiCTBUA / TEKCT 31eMeHTa
CUTYaLMOHHON 3aja4n

dapmauuns

CnocobeH 1MCNonbL30BaTb OCHOBHbIE GMOIOTMYECKNE,
(PM3MKO-XMMUNYECKMNe, MaTeMaTMyecKne MeToabl ANs



P2

P
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P1

PO

A/05.7

OT/INYHO

XopoLo/yfoBneTBOpUTENIbHO

HeyaO0B/IETBOPUTESIBHO

OTNYHO

X0poLo/y0BNETBOPUTENIbHO

HEeY0BNETBOPUTENbHO

pa3paboTKu, UCCnefoBaHWU N 3KCNEPTU3bl NEKAPCTBEHHbIX
CPeLCTB, NU3rOTOB/IEHUSA NIEKAPCTBEHHbIX NPenapaTos
TpynoBas GyHKUNA: U3rOTOBNEHWE NEKAPCTBEHHbIX
npenapartoB B YC/IOBUAX anTeUYHbIX OpraHu3aLuii.
Tpypfosble gelicTBuA: MNofgroToBKa K M3rOTOBNEHMIO
NeKapCcTBEHHbIX MpenapaTos Mo peuenTam 1 Tpe6oBaHUAM:
BbIMNOJ/IHEHNE HEOOXO0AMMbIX PACYETOB; NOArOTOBKA
paboyero mecta, 060pyf0BaHNA U IEKAPCTBEHHbIX CPEACTB,
BbIGOP M NOArOTOBKA BCMOMOraTe/bHbIX BELLECTB,
pauoHanbHOM YNakoBKM.

O3HAKOMbTECbH C CUTYALIEV N OANTE
PA3BEPHYTbIE OTBETblI HA BOMPOCHI

B0O3MOXXHO /11 BO3HUKHOBEHWE B MN/a3Me KPOBW YCNOBWUIA
Ana obpasoBaHus TpygHopacTeopuMoro CaC204 (npu 25°C,
Ka=2,6-109, ecnn C(Ca2+)=2,5-10-3 wmonb/n, C(C204>-
)=2,2-105mons/n

Onpegenute BULA paBHOBeCUS, ero OCHOBHYO
TEPMOLMHAMUYECKYIO  XapaKTEPUCTUKY, PacTBOPUMOCTb
conn CaC204.
MpaBW/bHbIA OTBET:
1 wn30nupoBaHHOE reTeporeHHoe paBHoBecKe
2. KOHCTaHTa pacTtsopumocTu- Ks
3. S=51-105monb/n
YKa3blBatOTCA AECKPUNTOPbI MNOSIHOr0 OTBETA Ha BOMPOC
MpaBunbHbIA OTBET: 1, 2, 3
YKa3blBatoTCs AECKPUNTOPbI HEMOIHOrO 0TBETa Ha BONPOC
[na oueHKN «xopowwo» - 1, 2
[na OUeHKN «y[0BNETBOPUTENBLHO» - 1
YKa3blBatoTCA AECKPUNTOPbI HEMPaBU/IbHOTO OTBETA Ha
BOMpocC:
OTBeTbl He AaHbl

YKaxuTe yCNnosus, CrnocobCTBYOLLME MPOTEKAHNIO peakLmm
06pa3oBaHusa ocagka
MpaBW/IbHbIA OTBET:
1 noKs
2. Csasb INc 1 Ks Mo ypaBHEHNIO M30TEPMbl XUMUYECKO
peakumn
3. AG<O0
YKa3blBatOTCA AECKPUNTOPbI MNOSIHOr0 OTBETA HA BOMPOC
MpaBunbHbIA 0TBET: 1, 2 1 3
YKa3blBatoTCs AECKPUNTOPbI HEMOIHOrO 0TBETa Ha BONPOC
[na oueHKN «xopowwo» - 1u 3;
[na OUEeHKN «y[0BNETBOPUTENBLHO» - 1
YKa3blBatoTCA LECKPUMTOPbI HEMPaBWUILHOIO OTBeTa Ha
BOMpOC
OTBeTbl He JaHbl

MpoBepbTE PaCYETOM BbINOMHEHUS 3TUX YCNOBUIA AN
peakunn obpasoBaHmna CaC204



P2

P1
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P1
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OT/INYHO

MpaBUNbHbLIA OTBET:

1 noKs B2l pa3

2. AG=7,5 kx/monb

3. AG 6nu3Ka K HynHo, cnefoBaTe/ibHO, BOAHbI pacTBOP
no CaC204 6/1M30K K HaCbILLeHWI0
YKa3blBalOTCA LeCKPUNTOPbI MOHOr0 OTBETA Ha BONPOC
MpaBunbHbIA OTBET: 1, 2 1 3
YKa3blBalOTCA AeCKPUNTOPbI HEMO/IHOTO OTBETa Ha BOMpPOC

XOpOLLIO/y0BNETBOPUTENbHO [/151 OLIEHKM «XOpOoLLO» - 11 2

HeYy,0BNeTBOPUTE/bHO

OTANYHO

[na OUeHKN «y[0BNETBOPUTENBLHO» - 1
YKa3blBatOTCA LeCKPUNTOPbI HEMPABU/IbHOrO OTBETA Ha
BOMpOC

OTBeTbl He JaHbl

OG6OoCHyTe BNUAHME peasibHbIX YCOBUIA B N1a3Me KPOBY
(t=37°C, KoHLeHTpaLms cBO60AHbIX NOHOB Ca2+~B 2 pasa
HMKe) Ha obpasoBaHne CaC204.
MpaBuW/bHbLIA OTBET HA BOMPOC:

1 1 noKs B 10 pa3

2. AG= 6,07 kx/mMmonb

3. AG 61u13Ka K Hy/to, cnefoBate/ibHO, Miasma KpoBu
6113Ka K HacblweHnto no CaC204
YKa3blBatOTCA AeCKPMNTOPbI NO/IHOr0 0TBeTa Ha BOMPOC
MpaBunbHbIA 0TBET: 1, 2 1 3

YKasblBatoTCs AECKPMNTOPbI HEMOIHOTO 0TBETa Ha BONPOC

XOpOLLO/y10BNETBOPUTENLHO [151 OLLEHKM «XOPOLLO» - 11 2;

HEeY/A0BNeTBOPUTENBbHO

MTorosas oueHka

[na OUEeHKN «y[0BNETBOPUTENBHO» - 1

YKa3blBatOTCA AeCKPUNTOPbI HENPaBUIbLHOIO OTBETA Ha
BOMpOC

OTBeTHI He JaHbl

®.1.0. aBTOpa-cocTaBuTeNa VBaHoBa H.C.

CuTyaumoHHas 3afaya no gucumnanHe O6uias n HeopraHuyeckas Xummus No2

Kopg

33.05.01

OrkK-1

A/05.7

TeKCT KomneTeHUUn / HazBaHUA TPYAOBON PYyHKUMK /
Ha3BaHWA TPYLOBOro AeiCTBUA / TEKCT a1eMeHTa
CUTYaLMOHHON 3ajavu

dapmauns

CnocobeH 1ncnonb3oBaTb OCHOBHbIE 6BUONOrMYecKue, PU3nKo-
XUMUYECKMe, MaTemMaTuyeckue MeTodbl A0S pa3paboTKu,
NCCNefoBaHNMn 1M 3KCMEPTU3bl NEeKapCTBEHHbIX CPEACTB,
N3rOTOB/IEHUS NIEKAPCTBEHHbIX NpPenaparTos

TpypoBas yHKUWA: M3roTOBEHWE NEKAPCTBEHHbIX
npenapaToB B YCMOBUSAX anTeyHbIX OpraHu3aLuii.

TpygpoBble gelicTBuA: MOAroTOBKA K M3roTOBNEHMIO
NeKapCTBEHHbIX MpenapaToB Mo peLenTam 1 Tpe6oBaHMAM:
BbIMO/IHEHWE HEOOXOAMMBIX PacyeToB; NOArOTOBKa paboyero
MecTa, 060py0BaHMA 1 NeKapCTBEHHbIX CPEACTB, BbIGOP U
MoAroTOBKAa BCMOMOraTe/lbHbIX BELLECTB, PaLMOHaNbHOM
YNaKOBKM.



Bug

P2

O3HAKOMbTECbH C CUTYALWVEN N OANTE
PASBEPHYTbIE OTBETbI HA BOTPOCHbI

BaXXHblIli ONA XXN3HEAEATENbHOCTU TMAPOSIN3 MOYEBUHLI B

NNTepaType YacTo ONUCHIBAKOT C BblAENEHNEM Fa3006pa3HbIX

KH31 CO2 OueHnTe NyTb NPOTEKaHUS TMAPOAN3a C NO3NLNI

TEPMOANHAMUKM.,

MpuBeanTe BO3MOXHbIE peakLun ruaponnsa MoYeBUHbI.
MpuBeanTe TEPMOANHAMUYECKNE KPUTEPUM
CamOornpomn3BO/IbHOrO NMPOTEKaHUSA MPOLECCOB; YKaXKNTE UX
YHVBEPCabHOCTb.

MMpoBepbTe pacyeTOM BbIMOSHEHUE 3TUX KPUTEPUEB A/15
peakunin rmaponmnsa MoYeBUHbI.

YKaXnTe BepHOe ypaBHEHME TMAPOIM3a MOYEBNHbI U
060CHYiTe ero BblGOp.

OUEeHOYHbIN InCT

K CUTYalUMOHHOM 3afade No gucumnanHe O6LLas n HeopraHuyeckas Xumms No2

Koz

33.05.01

OrK-1

A/05.7

OT/INYHO

TeKCT KoMneTeHUMM / Ha3BaHWA TPYLOBON PYHKUMK/
Ha3BaHUsA TPYLOBOro LeCTBUA / TEKCT 3/IeMeHTa
CMTyaUWOHHON 3agaun

dapmaumna

CnocobeH MCNonbL30BaTb OCHOBHbIE GUOMIOTMYECKNE,
(PM3MKO-XMMUYECKMNEe, MaTeMaTnyecKne MeToabl A4S
pa3paboTKu, uccnefoBaHuUii 1 aKCNepTU3bI
NeKapCTBEHHbIX CPELCTB, U3rOTOB/IEHNS IEKAPCTBEHHBIX
npenaparos

TpyfoBas GyHKLMA: N3rOTOBMIEHNE NEKAPCTBEHHbIX
npenapaToB B YCMOBUAX anTeUYHbIX OpraHu3aLuii.
TpypoBble aeincTema: MNMoAroToBKa K M3roTOBEHNIO
NeKapCTBEHHbIX NpenapaToB Mo pelenTaM v TpeboBaHUAM:
BbINO/IHEHME HEOOXO4MMbIX PacyeToB; NMOATOTOBKA
paboyero mecta, 060pyA0BaHNA N NIEKAPCTBEHHbIX
CpefCcTB, BbIOOP ¥ NOArOTOBKA BCMOMOTaTe/IbHbIX
BELLLeCTB, paLMOHaIbHO YNaKoBKW.
O3HAKOMbTECbH C CUTYALIMEV N BANTE
PA3SBEPHYTbIE OTBETblI HA BOINPOCHI

BaKHbI AN XN3HeLeATeNIbHOCTU TMAPOAN3 MOYEBUHDI B
NNTEPaType YacTo OMMUCLIBAKOT C BblAeNEHNEM
razoo6pasHoix KH31 CO2 OueHnTe NyTb NPOTEKAHUA
rMapoan3a ¢ NO3NLMn TepMOANHAMUKMA.

MpuBeanTe BO3MOXHbIE peakLMmn rapoin3a MoYEBUHBI.
MpaBUNbHbLIA OTBET:

1 CO(KH2)2(p) + H20(x)" 2NH3(p) + CO2()

2. CO(N2)2(p) + 2H20(x)" (KH4)2CO3(p)

3. C O Ne )2 + 4H20(x)" 2 KH4OH(p) + H2CO3(p)
YKas3bIBaKTCA JeCKPUMNTOPbI MOHOrO0 OTBETA Ha BONPOC
MpaBunbHbINA oTBeT: 1, 2, 3



P1 Xopowo/ynoBneTBOpuUTENbHO

PO

P2

P1

PO

P2

P1

PO

P2

HeYyj0BNeTBOPUTE/IbHO

OTANYHO

X0pOoLo/yA0BNETBOPUTENIbHO

HeYyJ0BNeTBOPUTE/IbHO

OTANYHO

X0pOoLOo/yA0BNETBOPUTENIbHO

HEYJ0BNETBOPUTENbHO

OTANYHO

YKa3blBatoTCs AECKPUNTOPbI HEMOIHOrO 0TBETa Ha BONPOC
[nsa oueHKn «xopoLo» - 1, 2;

[ns OLUeHKN «y[oBNeTBOPUTENLHO» - 1

YKa3blBatoTCA AECKPUNTOPbI HEMPaBUIbHOIO OTBETa Ha
BOMpoC:

OTBeTbl He JaHbl

MpuseanTe TEPMOANHAMUYECKME KPUTEPUN
Camornpon3BOIbHOr0 NPOTEKAaHUSA MPOLECCOB; YKaXKUTE UX
YHMBEPCa/IbHOCTb.

MpaBWUbHbLINA OTBET:

1 AG< 0; ucnonbsyercs 4/1d BCEX TUMOB
TEPMOANHAMNYECKUX CUCTEM

2. AS> 0; ncnonb3yeTca A1 M30MPOBaHHON
TepMOMHAMUYECKO CUCTEMBI

3. KpaBH.>104; KNHETUYECKNIA KpuTepuid, cBasaH ¢ AG
ypaBHeHVEM U30TEPMbI
YKa3blBatOTCA AeCKPMNTOPbI NO/IHOr0 0TBeTa Ha BOMPOC
MpaBunbHbIA 0TBET: 1, 2 1 3
YKa3blBalOTCA AeCKPUNTOPbI HEMOIHOTO 0TBeTa Ha BOMpPOC
[Nna oueHKN «xopoLwo» - 1n 2;
[na OUEeHKN «y[0BNETBOPUTENBHO» - 1
YKa3blBalOTCA AeCKPUNTOPbI HENPaBWUIbHOIO 0TBeTa Ha
BOMpOC

OTBeTbI He JaHbl

[MpoBepbTe pacyeTOM BbIMONHEHWE 3TUX KPUTEPUEB AN
peakumil TMaposm3a MoO4YeBMHbI.

MpaBWUbHbLINA OTBET:

1L AG= 12,9 k[)x/Monb

2. AG=- 9,6 kx/M0nb

3. AG= 91,45 kx/Monb

YKa3blBatOTCA AECKPMNTOPbI NO/IHOrO OTBETa Ha BOMPOC
MpaBunbHbIA 0TBET: 1, 2 1 3

YKa3blBalOTCA AeCKPUNTOPbI HEMOIHOrO OTBETa Ha BOMpPOC
[ns oueHKn «xopowo» - 112

[na OUeHKN «y[0BNETBOPUTENBLHO» - 1

YKa3blBatOTCA LeCKPUNTOPbI HEMPaBU/IbHOr0 OTBETA Ha
BOMpoC

OTBeTbl He JaHbl

YKaxuTe BepHOe ypaBHEHMWE TMAPOAN3a MOYEBUHBI U
060CHYTe ero Bbl6op

MpaBWbHbIA OTBET:

1.TONe)2(p) + 2H20(x)" N2)2TO3(p)

2. AG<0

3. n36bIToK BoAbl (60-70%) B opraHu3me

YKa3bIBaKTCA AECKPUNTOPbLI MOTHOr0 OTBETA Ha BOMPOC
MpaBuAbHbIA 0TBET: 1, 2 1 3

YKa3blBatoTCA AECKPUNTOPbI HEMOMIHOTO OTBETA Ha BOMPOC

P1 xopowo/yaoBnetBopuTenibHO [NA OLEHKN «XOpoLLo» - 1u 2,

[na OUEHKN «y[IOBNETBOPUTENBHO» - 1



PO

o)

HeYyaOB/IETBOPUTENIBHO

MTorosas oueHKa

YKasblBaloTCA AeCKPUNTOPbI HEMPABU/ILHOIO OTBETA Ha
BOMpOC
OTBeTbl He JaHbl

A  ®.UN.O. aBTOpa-cocTaBUTENS VBaHoBa H.C.

Bug

CuTyaumoHHas 3agaya no gucumnanHe O6Las n HeopraHuyeckas Xummns Ne3

Kog

33.05.01

OrK-1

A/05.7

TeKCT KomneTeHUUmn / HazBaHUA TPYAOBON PYyHKUMWK /
Ha3BaHWA TPYLOBOro AeiCTBUA / TEKCT a1eMeHTa
CMTyaLNOHHON 3ajaun

®dapmauma

CnocobeH 1cnonb3oBaTb OCHOBHbIE 6UOMOrMYeckne, hU3nKo-
XUMUYeCKMe, MaTemMaTUyecKme MeToabl 414 pa3paboTky,
NCCNeLoBaHNIN N IKCMEPTU3bI 1eKAPCTBEHHBIX CPECTB,
N3rOTOB/IEHUS NIEKAPCTBEHHbIX NPenaparTos

TpynoBas MyHKUNA: U3rOTOBNEHWE NEKAPCTBEHHbIX
npenapaToB B YC/MOBUAX anTeUYHbIX OpraHu3aLuii.

TpypoBsble feicTeuma: MNoLroToBKa K U3roTOB/IEHUIO
NeKapCcTBeHHbIX MpenapaTos Mo peLenTtam 1M TpeboBaHMAM:
BbINOJ/IHEHNE HEOOXOAMMbIX PACHETOB; NOArOTOBKA paboyero
MecTa, 060pYy0BaHUA U NIEKAPCTBEHHbIX CPELCTB, BblIGOp U
MOAroTOBKa BCMOMOraTe/lbHbIX BELLECTB, paLMOHaIbHOM
YMNaKoBKMU.

O3HAKOMbTECbH C CUTYALIMEV N OANTE
PA3BEPHYTbIE OTBETbI HA BOTPOCHbI

Okeng asota (I)N20, ucnonb3yercs B MegULIMHE B Ka4ecTBe
HapKOTNYecKoro cpeacrea. MposepbTe, OyaeT M OH
OKUCNIATLCSA KMCNOPOLOM BO34yXa [0 TOKCMYeckuxNO, NO”
N20a.

MpuBeanTe BO3MOXHbIE peakLumn 06pasoBaHMs OKCUAOB.
MpuBeanTe TEPMOANHAMUYECKNE KPUTEPUM
CaMOMpPOM3BO/IbHOIO MPOTEKAHUSA PeakLNiA; YKaKMTe Ux
1CMonb3oBaHNe B TEPMOANHAMUYECKMX CUCTEMAX.
MpoBepbTe pacyeTOM BbIMOHEHWE 3TUX KPUTEPUEB ANA
peakLnin obpasoBaHNs OKCUAOB.

OG6OoCHyiTe onpefeneHHY0 OCTOPOXKHOCTb B
ncnonb3oaHum N20 B Ka4eCcTBe HAPKOTMYECKOTO CpeacTBa.

OUEHOYHbIN NnCT

K CUTYalUMOHHOM 3afa4de no gucumnanHe O6Las n HeopraHuyeckas Xumms Ne3

Koz

33.05.01
OriK-1

TeKCT KomneTeHUnmn / Ha3BaHUA TPYAOBON PYyHKUMN/
Ha3BaHUA TPYLOBOro AelCTBUA / TEKCT 3/IeMeHTa
CUTYaLMOHHON 3ajavun

dapmauuns

CnocobeH 1MCNonbL30BaTb OCHOBHbIE GMOMIOTMYECKIE,
(PM3MKO-XMMUYECKMNe, MaTeMaTUyeCcKne MeToabl ANs



P2

P1

PO

P2

P1

PO

A/05.7

OT/INYHO

XopoLo/yfoBeTBOPUTENIbHO

HEeY/A0BNeTBOPUTENbHO

OTANYHO

X0pOoLo/yA0BNETBOPUTENIbHO

HEeY/A0BNeTBOPUTENBbHO

pa3paboTKK, NccneaoBaHuii 1 3KCMepPTU3bI
NeKapCTBEHHbIX CPEACTB, M3rOTOB/EHNS NEKAPCTBEHHbIX
npenapaToB

TpynoBasi yHKLMA: NU3rOTOBNEHNE NEKAPCTBEHHbIX
npenapaToB B YCMOBUAX anTeYHbIX OpraHun3aLuii.
Tpypnosble aeiicTBMA: MNoAroToBKa K M3roTOBNEHMIO
NeKapCTBEHHbIX NpenapaToB Mo peLenTaM v TPeGoBaHUAM:
BbINO/HEHNE HEOOXOAMMbIX PacyYeTOB; NOArOTOBKA
paboyero MecTta, 060pyA0BaHNSA 1 NEKAPCTBEHHbIX
CpeacTB, BbIOOP ¥ NOArOTOBKA BCMOMOTaTe/bHbIX
BELLLECTB, paLMOHaIbHOW YMaKoBKW.

O3HAKOMbBTECbH C CUTYAUUNEUN U ,£I,AI7ITE
PA3SBEPHYTbIE OTBETblI HA BOINPOCHI

Okcnp aszota (I)N20, wucnonb3yeTcs B MeAuLUHE B
KayecTBe HApKOTUYECKOro cpefcTsa. poBepbTe, OyaeT
OH OKMCNATLCS KMCMOPOAOM BO3fyxa A0 TOKcuyecknxNO,
NO2MN204.

MpuBeauTe BO3MOXHbIE peakLumn 06pa3oBaHns OKCU0B
MpaBW/bHbIA OTBET:

1.2N2Q(p) + O2(r)™ 4NO(p)

2. 2N20(d + 302() "4NOZAd

3. 2N20(d + 302(d " 2N204(r)
YKa3blBatoTCA A4ECKPUNTOPbI MNOMHOI0 0TBETA Ha BOMPOC
MpaBunbHbIA OTBET: 1, 2, 3
YKasblBaloTCA LECKPUMTOPbLI HEMO/IHOrO 0TBETa Ha BONpPOC
[nsa oueHKn «xopoLo» - 1,2;
[na OUeHKN «yL0BNETBOPUTENLHO» - 2
YKasblBaloTCA [eCKpPUNTOPbI HEMPaBWU/IbHOIo 0TBETA Ha
BOMpoC:
OTBeTbl He AaHbl

MpuseanTe TEPMOANHAMUYECKME KPUTEPUN
CamMOonpOou3BO/IbHOTO NPOTEKAHUA PeakLUii; YKaXnTe nx
MCMosb3oBaHve B TEPMOANHAMUYECKMX CUCTEMAX.
MpaBUNbHbLIN OTBET:

1. AG< 0 ; UCNONb3YeTCA A/1F BCEX TUMOB

TEPMOANHAMUYECKNX CUCTEM

2. AS> 0 ; UCMONb3YyeTCs AN N30/IMPOBAaHHOW
TepMOMHAMUYECKOl CUCTEMbI

KpaBH.>10 ; KWNHETMUYECKUIA KPUTEPWIA, CBA3AH C
TepMogMHamunyeckum Kputepnem AG
YKa3blBatoTCs A4EeCKPMNTOPbI MNOSIHOr0 OTBETA HA BOMNPOC
MpaBunbHbIA 0TBET: 1, 2 1 3
YKa3blBalOTCA AeCKPUNTOPbI HEMOIHOTO 0TBeTa Ha BOMpPOC
[na oueHKn «xopoLwo» - 1n 3;
[na OUEeHKN «y[0BNETBOPUTENBHO» - 1
YKa3blBalOTCA LECKPUNTOPbI HENPaBUIbHOIO OTBETA Ha
BOMpOC

OTBeTbI He JaHbl



B 3
3
p2 OT/INYHO

P1 xopoluo/yf0BNeTBOPUTENLHO

PO Hey/10B/IETBOPUTE/IbHO
B 4

3

P2 OT/IMYHO

P1 xopowo/yaoBneTBopuTENbHO

PO Hey[l0B/IETBOPUTE/ILHO

@) Torosas ougHka
A  ®.UN.O. aBTOpa-cocTaBUTENS

lMpoBepbTe pacyeTOM BbIMONHEHWE 3TUX KPUTEPUEB A1
peakumii 06pa3oBaHNA OKCMAOB.

MpaBUNbHbIA OTBET:

1 AG = 114,18 k[>x/Monb

2. AG =-2,048 kx/monb

3. AG = -12,342 k[x/Monb

YKa3blBatOTCA AECKPMNTOPbI NO/IHOrO OTBETa Ha BOMpPOC
MpaBunbHbIA 0TBET: 1, 2 1 3

YKa3blBalOTCA AeCKPUNTOPbI HEMOIHOTO 0TBeTa Ha BOMpPOC
[ns oueHKn «xopowo» - 112

[na OUeHKN «yL0BNETBOPUTENLHO» - 2

YKa3blBalOTCA AeCKPUNTOPbI HEMPaBUIbLHOro 0TBeTa Ha
BOMpOC

OTBeTbl He JaHbl

OO6oCHyliTe onpeaeneHHY0 0CTOPOXKHOCTL B
ncnonb3oBaHM N20 B KayecTBe HapKOTUYECKOro
cpeacTea

MpaBW/IbHbIA OTBET:

1 O6pazoaHme N O N204 peasibHO

2. He nckno4eHo B3aMMOeNCTBME OKCU0B C BOLOW C
obpasoBaHMeM Tokcnyecknx kmcnot (HNO2 HNO3J)

3. CkopocTb okucneHna NO2a0 yKasaHHbIX OKCUAO0B Mana,
MHaye 3TN Hebe3onacHble NpoLecchl 6b1In Obl JaBHO
3aMeyeHbl.

YKasblBaloTCA [eCKPUNTOPbLI NOTHOr0 OTBETA Ha BOMpPOC
MpaBubHbIA OTBET: 1,21 3
YKasblBaloTCA LECKPUMTOPbLI HEMO/IHOrO 0TBETa Ha
BONPOC A OLEeHKM «xopowo» - 1n 3;
[ns OLUeHKN «y[oBNeTBOPUTENLHO» - 1
YKasblBaloTCA LECKPUMTOPbLI HEMPaBUILHOIO OTBETA Ha
BOMpoC

OTBeTbI He JaHbl

MBaHoBa H.C.

CuTyaumMoHHana 3aga4a no ancumnanHe O6Las 1 HeopraHnyeckas xumms Ned

TeKCT KomneTeHUUn / HazBaHUA TPYAOBON PYyHKUMK /

Kopg Ha3BaHWSA TPYA0BOro AeNCTBUA / TEKCT 3/IeMEHTa
CUTyaLNOHHOM 3ajaun
C 33.05.01 dapmauma

CnocobeH 1Ucnonb3oBaTb OCHOBHbIE 6BUONOrNYeCKne, (HU3NKO -

K OrkK-1

XMMUYECKMe, MaTeMaTUYecKne MeToAbl Ans pa3paboTKu,
MCCNEA0BaHNIA 1 3KCMEPTU3bl NEKAPCTBEHHbIX CPeACTB,

N3roTOBNEHNA NIeKapCTBEHHbIX NpenapaToB
) A/05.7 Tpyfosas GyHKLNA: N3rOTOB/EHNE /TIEKAPCTBEHHbIX



Bu

K CUTyaLMOHHOW 3afadye

Koz

33.05.01

OrK-1

A/05.7

npenapaToB B YCMI0BUSX anTeUYHbIX OpraHusauyii.

TpypoBble aeiicTBMA: MOAroTOBKA K M3rOTOBMEHMIO
NeKapCTBEHHbIX MpenapaToB Mo peLenTam 1 TpeboBaHMAM:
BbIMO/IHEHWE HEOOXOAMMBIX PacyeToB; NOArOTOBKa paboyero
MecTa, 060py0BaHMA 1 NeKapCTBEHHbLIX CPeACTB, BbIGOP U
MoAroTOBKAa BCMOMOTraTe/IbHbIX BELLECTB, paLMOHa/IbHOM
YNaKOBKM.

O3HAKOMbTECbH C CUTYALIMEV N OANTE
PA3BEPHYTbIE OTBETbI HA BOTMPOCHbI

[Mpuem HeKOTOPbIX IEKAPCTB Bbi3blBaeT M3MEHEHNe pH Moum
B LenoyHyto o06nactb. [Jlokaxute, 4TO 3TO BbI30BeT
NOsB/IEHWE HOBOIO COBMELLEHHOrO paBHOBECUS, W, Kak
cnegctsve, ob6bpasoBaHMe B MOYe  MaoOpacTBOPUMOro
rmapokcuagocdara Kanbums.

YcTaHoBuUTE TUNbI M30/IMPOBAHHBIX paBHOBECWIA,
y4yacTBYHOLLMX B JAaHHOM npoLecce.

MepeuncnuTe rnaBHble PUIMKOXUMUYECKME PaKTOPbI
nogsep>xaHus pH mouun B Hopme.

OueHnTe ponb pacTBOPUTENS B JAHHOM COBMELLEHHOM
paBHOBECUMW.

CpaenaiiTte 3akntoyeHve 06 obpasoBaHun CasOH(PO4)3 B
MovYe.

OUEHOYHbI NNCT
no gucuunnunHe O6was n HeopraHmyeckas xmmua N5

TeKCT KomneTeHUUM / Ha3BaHUA TPYAOBON PyHKLUMK/
Ha3BaHWA TPYLOBOro AeiCTBUA / TEKCT aeMeHTa
CMTyaLUNOHHOM 3ajaun

dapmauma

CnocobeH 1cnonb3oBaTb OCHOBHbIE GUOMOrMyeckne, (U3NKo-
XUMUYeCKMe, MmaTeMaTuyeckne MeToAbl A4/18 pa3paboTku,
NCCNefoBaHNIN 1 IKCMEPTU3bI NEKAPCTBEHHbIX CPEACTB,
N3rOTOB/IEHUSA NIeKAPCTBEHHbIX NPenaparTos

TpynoBas GyHKUMUA: U3rOTOBNEHWE NEKAPCTBEHHbIX
npenapaToB B YC/MI0BUAX anTeUHbIX OpraHu3aLuii.

TpypoBble aeincTema: MNMoAroToBKa K M3roTOBEHNIO
NeKapcTBEHHbIX MpenapaTos Mo peuenTam 1 TpeboBaHUAM:
BbINOJ/IHEHNE HEOOXOAMMbIX PACHETOB; NOArOTOBKA paboyero
MeCTa, 060pY0BaHUA N IEKAPCTBEHHbIX CPeLCTB, BbIOOp U
MOArOTOBKA BCMOMOraTe/IbHbIX BELEeCTB, paLyoHaIbHO
YNaKoBKMU.

O3HAKOMbTECb C CUTYALMEN N OAUNTE
PA3SBEPHYTbIE OTBETbl HA BOMNPOCHI

MprieM HeKOTOPbIX NEKAPCTB BbI3blBaeT N3MeHeHne pH mMoun B
LWeNoYHY0 061acTb. [OoKaXuTte, 4TO 3TO BbI30BET MOAB/EHNE
HOBOFO COBMELLEHHOr0 paBHOBECUS, W, KaK C/eACTBUe,
obpa3oBaHVe B MOYe ManopacTBOPMMOro ruapokcughocgara
KaslbLus.
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OTINYHO

Xopowo/yL0BNeTBOPUTENb
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HEeYy0BNETBOPUTENbHO

OT/INYHO

XOpOLLO/yA0BNETBOPUTESb
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HEeY/A0BNeTBOPUTENBHO

OT/INYHO

X0pOLLO/yA0BNETBOPUTESb
HO

HEeYya0B/ETBOPUTENIBHO

YcTaHoBUTE TUMbI M30/IMPOBAHHbIX paBHOBECUIA,
Y4acTBYHOLMX B JAHHOM MpoLiecce.

MpaBWbHbIA OTBET:

1 npoTonnTnYeckoe paBHOBeCKE

3H3PO4~ 9H+ + 3P043Ka
2. TeTeporeHHoe paBHoBecue
5Ca2++ 3P043 +OH'~ CasOH(POa4)3Kb

3. NPOTONTUYECKOE paBHOBECKE

9H+ + 90H'~ 9dH20 Kw
YKasblBatoTCs AeCKPUNTOPbI MNOMHOI0 OTBETA Ha BOMPOC
MpaBunbHbIA 0TBET: 1, 2, 3
YKa3sblBalOTCA LeCKPUNTOPbI HEMOMIHOIO OTBETA HAa BOMPOC
[ns oueHKn «xopoLwo» - 1, 2
[na OUEeHKN «y[0BNETBOPUTENBHO» - 1
YKasblBatoTCA AECKPUNTOPbI HEMPaBUILHOIO OTBETa Ha
BOMpoOC:
OTBeTbl He JaHbl

Mepeuncnute rnaBHble PUIMKOXUMUYECKME (DAKTOPbI
noggepXavus pH mMoun B Hopme.

MpaBuAbHbIA OTBET:

1 Hannyme KMCNOTHO-OCHOBHbIX OY(hepHbIX CUCTEM

2. Ha/IM4re rnaBHON OY(EPHON CUCTEMBI MOYM - KUCTTbIX
conei hocthopHOI KNCNOTbI

3. 30Ha feicTBus ochaTtHoro 6ydepa 6,21 - 8,21
YKa3blBatOTCA AeCKPUNTOPbI NO/IHOr0 0TBeTa Ha BOMpPOC
MpaBuAbHbIA OTBET: 1, 2, 3
YKa3blBatOTCA AeCKPUNTOPbI HEMOIHOrO OTBeTa Ha BOMpPOC
[na oueHKn «xopowo» - 1n 3;
[na OUEHKN «y[0BNETBOPUTENBHO» - 1
YKa3blBatOTCA LeCKPUNTOPbI HEMPaBU/IbHOr0 OTBETA Ha
BONpOC

OTBeTbl He JaHbl

OugeHunTe ponb pacTBOPUTENS B JAHHOM COBMELLLEHHOM
paBHOBECUN.

MpaBWbHbIA OTBET:

1 yyacTue B peakuumn aBTonpoTonmsa

H20 + H20 ~ HsO+ + OH-

2. BbIpaXXeHne MOHHOro Npoun3sefeHns BOAbI

Kw= [H+HOff] = 10 14

3. NOHHOe npoun3BefeHVe BOAbI AN JaHHOTO paBHOBECKS
K9w= [H+]o-[OHf = (10:14)9
YKa3blBatoTCA AECKPUNTOPbI MOSIHOr0 OTBETA HAa BOMPOC
MpaBuAbHbIA 0TBET: 1,2 1 3
YKasblBatoTCs AECKPUNTOPbI HEMOIHOr0 0TBETa Ha BONPOC
[N oueHKn «xopoLwo» - 1, 2
Jns OUeHKN «y[oBNeTBOPUTENLHO» - 1
YKasblBatoTCA AECKPUNTOPbI HEMPAaBUILHOIO OTBETa Ha
BOMpOC

OTBeTbl He JaHbl



P2

P1

PO

OT/INYHO

XOpOLUO/y10BNETBOPUTENb
HO

Hey,0BNEeTBOPUTE/bHO

MTorosas oLeHKa

®.1.0. aBTOpa-
cocTaBuTens

CpenaiiTe 3akntoveHne 06 obpasoBaHmm CaSOH(PO4)3s
Moue.
MpaBWbHbIA OTBET:

1 Kc.p.>104 peakuyms npsamas B yC/I0BUAX LesovHoro pH
2. Kc.p.< 104 peakyms 3anpeLyeHa TepMOANHAMUKOM

3. 10-4kKc.p. < 104 peakums naet B 30bITKe peareHTta
Kc.p. = 6,7-10118 cnepoBaTefibHO,06pa3oBaHMe 0cajka B
061acTn LWeNnoYHbIX pH BO3MOXXHO
YKa3sblBalOTCA [eCKPUNTOPbLI NOIHOrO OTBETA Ha BOMpPOC
MpaBuAbHbIA 0TBET: 1, 2 1 3
YKasblBatoTCs AECKPUNTOPbI HEMOIHOr0 0TBETa Ha BONpPOC
[N oueHKn «xopoLwo» - 1, 2;
[ns OUeHKN «yaoBNeTBOPUTENLHO» - 1
YKasblBatoTCA AECKPUNTOPbI HEMPaBUILHOIO OTBETa Ha
BOMpoC

OTBeTbl He JaHbl

MBaHoBa H.C.

CuTyalMOoHHas 3aada no gucuunavHe O6LLas 1 HeopraHuyeckas Xumus No5

Koga

33.05.01

OlkK-1

A/05.7

TeKCT KomneTeHUUn / Ha3BaHUA TPYAOBON PYyHKUMWK /
Ha3BaHWA TPYLOBOro AeiCTBUA / TEKCT a1eMeHTa
CMTyaLWOHHON 3ajaun

dapmauns

CnocobeH 1cnonb3oBaTb OCHOBHbIE GUOMOrMyeckne, (HU3NKo-
XUMUYeCKMe, MaTemMaTUyecKme MeToapbl A1 pa3paboTky,
NCCNefoBaHNIN N IKCMEPTU3bl IEKAPCTBEHHBIX CPEACTB,
N3rOTOB/IEHUS NIEKAPCTBEHHbIX NpPenaparTos

TpynoBas GyHKUMNA: U3rOTOBNEHWE NEKAPCTBEHHbIX
npenapaToB B YC/IOBUAX anTeUYHbIX OpraHu3aLuii.
TpypoBble aeincTema: MNMoAroToBKa K M3roTOBEHNIO
NeKapCcTBeHHbIX MpenapaTos No peLentam 1M TpeboBaHMAM:
BbINOJ/IHEHNE HEOOXOAMMBIX PACHETOB; NOArOTOBKA paboyero
MeCTa, 060pY0BaHUA U IEKAPCTBEHHbIX CPeLCTB, BbIOOp U
MOArOTOBKA BCMOMOraTe/IbHbIX BELEeCTB, paLyoHaIbHO
YNaKoBKMW.
O3HAKOMbTECbH C CUTYALUWEN N AANTE
PA3BEPHYTbIE OTBETbI HA BOTMNPOCHbI

Cepbe3HbIM  OC/IOXKHEHWEM  3aboneBaHus  ABNAKOTCA
pa3nnyHble oTekn. C MOMOLLLIO NeKapCTBEHHbIX MpenapaTos
MOXHO J/I0Ka/lbHO W3MEeHWTb OCMOTUYECKOEe [aBfeHne W
YCTpaHUTbL OTeK. Tak, nNpu OTeKe Jf1ierkoro 60nbHOMY

BHYTPMBEHHO BBOAAT pacTBoOp rOKo3bl ¢ W=20% (p=1,08
r/cm3).

[ainTe onpegeneHne mMaccoBoOW A0ONM W paccymTaiTe Maccy
IM0KO3bl, HEOOX0AUMYO AN npuroTosnieHns 11 20%-Horo
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K CUTyaLMOHHO 3ajaye
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pacTsopa.
Mpusegute  Qopmynbl  Ons  pacyeTa  OCMOTUYECKOrO
[aBNeHnsa pacTBOPOB HE3NEKTPO/IUTOB W 3/EeKTPOIUTOB.
PaccuntaniTe OCMOTUYECKOE [aB/IeHMe [aHHOro pacTsBopa
npu 37°C.

OnpegenuTte, Kakum pacTBopom sensieTca 20%-Hblli pacTBop
NIF0KO3bl M0 OTHOLLEHUIO K MiasmMe KpPoBMU.

YCcTaHOBWTE, Kakoi npoLecc npoTekaeT npu BeegeHnmn 20%-
HOro pacTeopa r/0KO3bl BHYTPUBEHHO

OUEeHOYHbIN IncT
no gucuunnnHe O6was n HeopraHmyeckas xmmua N5

TeKCT KomneTeHUnmn / Ha3BaHUA TPYAOBON DyHKUMN/
Ha3BaHWA TPYLOBOro AeiCTBUA / TEKCT 3N1EMEHTaA
CMTyaLNOHHON 3ajauu

dapmauma

CnocobeH 1cnonb3oBaTb OCHOBHbIE GUOMOrMyeckne, (PU3NKo-
XUMUYECKMe, MaTeMaTuyeckne MeToAbl A1 paspaboTku,
NCCNeLoBaHNIN 1 IKCMEPTU3bl IeKAPCTBEHHbIX CPECTB,
N3rOTOB/IEHUS NIEKAPCTBEHHbIX NpPenaparTos

TpynoBas GyHKUUA: U3rOTOBNEHWE NEKAPCTBEHHbIX
npenapaToB B YCMI0BUAX anTeUHbIX OpraHu3aLuii.

TpypoBsble feicTeuma: NoLroToBKa K U3roTOB/IEHUIO
NeKapCcTBEHHbIX MpenapaTos Mo peuenTam 1 TpeboBaHUAM:
BbINOJIHEHNE HEOOXOAMMBIX PACYETOB; NOArOTOBKA paboyero
MecTa, 060pY0BaHUA U IEKAPCTBEHHbIX CPeLCTB, BbIOOp U
MOArOTOBKA BCNOMOraTe/IbHbIX BELEeCTB, paLyoHaIbHOW
YNaKoBKMU.

O3HAKOMbTECbH C CUTYALIMEV N JANTE
PA3SBEPHYTbIE OTBETbI HA BOTPOCHI

CepbesHbIM  OCNOXHeHWeM  3abofieBaHUA  ABNAKOTCH
pasnuyHble oTekn. C MOMOLLLIO NEKaPCTBEHHLIX MpenapaTos
MOXHO /10KaNbHO W3MEHWTb OCMOTMYECKOE [aBfieHne U
YCTpaHUTb OTeK. Tak, npu OTeKe Jierkoro 60/bHOMY
BHYTPVMBEHHO BBOAAT pacTBop r1oKo3bl ¢ w=20% (p=1,08
ricm3).

[aiite onpeaeneHne mMaccoBOM 40ONM M paccynTainTe maccy
[0KO3bl, HE0OX0ANMYIO AN1f npurotosneHns 1n 20%-Horo
pacTsopa.

MpaBWUbHbLIA OTBET:

1 MaccoBad 0514 paCTBOPEHHOrO BelllecTBa — 370
Be/IMYMHA, paBHas OTHOLLIEHWIO MAacCbl PACTBOPEHHOTO
BeLLleCcTBa K Macce pacTtBopa. PaccunTbiBaeTcs no opmyse

o= T{x) _,100%
m(p —pa)

2. m(p—pa) =V(p —pa) pp =1000+1,08=1080 r
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YKa3blBatOTCA A4ECKPUNTOPbI MOSIHOr0 OTBETA Ha BOMPOC
MpaBunbHbIA OTBET: 1, 2, 3

YKa3blBatoTCs AECKPUNTOPbI HEMOMIHOrO 0TBETa Ha BONPOC
[nsa oueHKn «xopowwo» -1, 3

[N OUeHKN «ya0BMETBOPUTENIBHO» - 3

YKa3blBatoTCA AECKPUNTOPbI HEMPaBWUILHOIO OTBeTa Ha
BOMpOC:

OTBeTbl He AaHbl

MpusegnTe opmynbl ANA pacyeTa 0CMOTUYECKOro AaBneHns
pacTBOPOB HE3NEeKTPOIMTOB W 3MEeKTPONUTOB. PaccuuTaliTe
OCMOTUYeCcKoe AaBfieHne JaHHOro pacteopa npu 37°C.
MpaBW/bHbIA OTBET:

1.0019 HeanekTponuToB - >k=CRT

ANA 3NeKTPONNTOB - XX=I1CR -T
CT_ -p-10_ 20-1,08-10

M (x) 180

3.>k=CRT =1,2-8,31-310=3091 klMa T =37+273 =
310K
YKa3blBatoTCA A4eCKPUNTOPbI MOMHOT0 0TBETA Ha BOMPOC
MpaBunbHbIA 0TBET: 1, 2 1 3
YKa3blBatoTCs AECKPUNTOPbI HEMOIHOrO 0TBETa Ha BONPOC
[ns oueHKMN «xopowo» -2 1 3
[na OUeHKN «y[0BNETBOPUTENBHO» - 1
YKa3blBatOTCA AECKPUNTOPbI HEMPaBU/IbHOIO OTBETa Ha
BOMpOC

OTBeTbl He JaHbl

2. =12 monb/n

Onpesnennte, Kakum pactsopom asnsetcs 20%-Hblil pacTBOp
rNIF0KO3bl M0 OTHOLLEHUIO K MiasmMe KpPoBMU.

MpaBUNbHbLIA OTBET:

1 Tt = 730-780 klMa

2. Jirefn

3. TMNepTOHMYECKUiA pacTBop

YKa3blBatOTCA AECKPUNTOPbI MOSIHOT0 OTBETA Ha BOMPOC
MpaBunbHbIA 0TBET: 1, 2 1 3

YKa3blBatoTCs AECKPUNTOPbI HEMOIHOrO OTBETa Ha BONPOC
[Nna OUeHKN «XopoLo» -2 1 3
[na OUeHKN «y[0BNETBOPUTENLHO» - 2

YKa3blBatOTCA AECKPUNTOPbI HEMPABU/IbHOTO OTBETa Ha
BOMpOC

OTBeTbl He JaHbl

YCTaHOBWUTE, Kakoi npouecc npoTekaeT npu BBefeHUn 20%-
HOro pacTeopa rnHKo3bl BHYTPUBEHHO

MpaBuWbHbLIA OTBET Ha BOMPOC

1 TMepeHOC XXNAKOCTU N3 KNETKN B MHTEPCTULMANLHYIO
XULKOCTb Yepe3 MeMbpaHy

2. MNna3monus



3.9K300CcMOC

YKa3blBatOTCS AECKPUNTOPbI MOSIHOr0 OTBETA Ha BOMPOC
MpaBunbHbIA 0TBET: 1, 2, 3
YKa3blBatoTCs AECKPUNTOPbI HEMOIHOrO 0TBETa Ha BONPOC
P1 xopollo/ysoBneTBopuUTeNbHO [N15 OLEHKU «XOpOoLLo» - 1, 2

[na OUeHKN «yL0BNETBOPUTENLHO» - 2

YKa3blBatOTCA AECKPUNTOPbI HEMPABU/IbHOTO OTBETa Ha
PO Hey/[10B/IETBOPUTE/IbHO BOMpOC
OTBeTbl He JaHbl

p2 OTNINYHO

@) iTorosas oLgeHKa
A  ®.1.0. aBTOpa-coctaButens 3agopoxHaa A.H.



IIpunoxenue 4
Yek-1uCT OLICHKU MPAKTUYECKUX HABBIKOB

Haszpanne npakTH4eCKOro HaBbIKA: OMpeneieHNe KOHLIEHTPALUU PaCTBOPOB

C Kon n HanMeHOBaHME CIIELUAIBHOCTH
33.05.01 dapmauus

K Kon 1 HauMeHoBaHHUE KOMITETEHIIUU
OIIK-1: CnocobeH WHCMOIB30BaTh OCHOBHBIE OHOJIOTHYECKHE, (DU3UKO-XUMHUYECKUE,
MaTeMaTHYEeCKHUE METOMBI TSI pa3padOTKH, UCCIEIOBAHUN M HKCIEPTH3BI JIEKAPCTBEHHBIX
CPEACTB, U3rOTOBJICHHSI JIEKAPCTBEHHBIX MPENAPaTOB

(1] HaumenoBaHue npo¢ecCHOHANIBHOTO CTAHAAPTA U KOI (PYHKLIUU
«IIposuzop» A/05.7

T | TpynoBble OeHCTBUS, IPEOYCMOTPEHHbIE (PYHKLNEH!
IToaroToBKa K M3rOTOBJICHHUIO JIEKAPCTBEHHBIX MPENAapaToB M0 peLenTaM u TpeOOBaHUM:
BBITIOJIHEHHE HEOOXOIUMBIX PacdyeTOB;, MOJArOTOBKAa pabodero mecra, 0OOpPyAOBaHUS U
JEKapCTBEHHbIX CPEACTB, BBIOOP M TOATOTOBKA  BCIIOMOTATENbHBIX  BELIECTB,
pauMoOHANbHON YIAKOBKHU
JenicTeue IIposeneno He nposeneHo

1. [Monobpartk 1abopaTopPHO-U3MEPUTETHHYIO MTOCYAY 1 6asn -1 6ann

2. ITomobpark CTaHAAPT, UHANKATOD 1 Gann -1 Hanna

3. IIpoBecTu TUTPOBAHHE 1 ann -1 6amn

4 O06paboTaTh MOJy4eHHBIC PE3YIbTAThHI 1 6asn -1 Gann

5 HHTepnipeTupoBaTh pe3yabTaT 1 ann -1 6amn
Hroro 5 6amnoB

OOmas oLeHKa: CKIAAbIBAETCS U3 KOJMYEeCTBa OaJlIOB, MOJyYeHHbIX 32 IPOBEIeHHbIE NeHCTBUS




