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1. Ilean ocBoeHUs TUCHHUILINHBI

[enbt0 OCBOCHUS TUCHMILIMHBI «XUMUS» SBISETCS (HOPMUPOBAHHE KOMIIETCHIINI
00ydJaromerocs, Ha ocHoBe (OPMHPOBAHHS CHCTEMHOTO €CTECTBEHHO-HAYYHOTO IMPEICTABICHHUS O
CTPOCHHUH U IMPEBPAICHUN OPTaHNYCCKHUX U HCOPraHUICCKUX BEHICCTB, JICKAINNX B OCHOBE IIPOLECCOB
KUBHCACATCIBbHOCTH W BIIMAIOMIUX HaA 3THU IPOIECCHI B HCHOCpeHCTBeHHOﬁ CBSI3HM C OMOJIOTHUECKUMH
(GYHKUUSAMH 3TUX COCTMHEHHH.

2. MecTo AUCHHMILVIMHBI B CTPYKTYype 00pa3oBaTe/bHONH NPOrpaMMbl

JucuurnHa «XUMHUS» OTHOCUTCS K 00s3aTebHOM vacTh bioka 1 «J/lucuurinHb
(MoysH)» OCHOBHOM IPOGEeCCHOHATBHON 00pa30BaTeIbHON MPOrPaMMBI 110 CIIENHATBHOCTH
31.05.01 JleueOnoe peno (ypoBeHb OOpa3OBaHUS CHEHUATMTET), HamnpaBieHHOCTS:
Opranuzanys ¥ OKa3aHue MepBUYHON MEIUKO-CAaHUTAPHOM MTOMOIIY B3POCIOMY HACEIICHUIO B
MEAWIIMHCKUX OpraHu3anusaX. JUCIUILInHA SBISIETCS 0053aTeNbHON K H3yUEHUIO.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUSs MO TUCIHUILJIMHE, COOTHECEHHBIX
¢ IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHHUsI 00pa30BaTe/bLHON MPOrpaMMbl

Kon 1 HaumMeHOBaHNE KOMIIETEHIIMN Kox n HanmeHOBaHME HHAMKATOPA JOCTIKEHHUS
KOMITCTEHIINU

OIIK-10. CnocoOeH periath CTaHIaPTHBIC NJ-2 OIIK-10.2. Mcnionb3yeT MeIUKO-

3a71a49u PO ECCHOHATBHON JIESITENEHOCTH C OMOJIOTNYECKYI0 TEPMHUHOJIOTHIO, HHPOPMAHOHHO-

UCIIOJIb30BaHNEM HH()OPMAIIHOHHBIX, KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHH, B TOM YHCIIe

OoubaMorpaIecKux pecypcoB, MEIUKO- (u3noNIOrHYecKue, MaTeMaTUICCKUE (UM HHBIC)

OHMOJIOTUYECKOH TEPMHUHOJIOTHH, MOHSITHSI U METOJIBI UCCIICIOBAHUM /ISl pEIICHUSI

MH()OPMATMOHHO-KOMMYHHKAITMOHHBIX CTaH/IAPTHBIX 33124 MpodeccnoHaIbHOM

TEXHOJIOTHH C y4ETOM OCHOBHBIX TPEOOBAHUH | AEATEIBHOCTH

WHQOPMAaIMOHHOH 0€30MaCHOCTH NA-3 OIIK-10.3. TlpumeHsieT OCHOBHBIC
(U3UKO-XUMHUYECKHE HOHSTHUS " METOJIBI
WCCIIEOBAaHUI JUIS pemeHusT NPOQPeCcCHOHATBHBIX
3amaq

na-4 OIIK-10.4. [Ipumenser

nH(pOpMaIMOHHEIe, OuOIMorpaduuecKkue pecypchl,
METOJIbI 00pab0OTKH TEKCTOBOW W TrpaduuecKoi
WHPOPMAIIUH, OCYHIECTBISIET MOUCK WH(opMamu B
cetn MHTEpHET aisl pelieHHs CTaHJApTHBIX 3ajad
podeccCHOHAIBHO e TeIbHOCTH

Kon unaukaropa

OrneHo4HbBIE
JIOCTIDKCHHUS PesynbTarhl 00yueHus (MMOKa3aTeIH ONICHUBAHM) CDEICTE
KOMIICTCHIIUN pedt
NJ-2 OIIK-10.2. | 3naer: KOHTPOJIbHEIE

Knaccudukanuioo, cTpoeHHE M CBOWCTBA OCHOBHBIX | BOIIPOCHI,
KJIACCOB MPUPOJIHBIX COSMHEHNH, a TAK)KE COCANHEHNH, | CUTyallHOHHbIE
BBICTYNAIOIINX B POJIN JIEKAPCTBEHHBIX CPEJICTB, 3ajauy,

ITousTHe O THIAX XMMHYECKUX CBS3€H: KoBaleHTHO, | TCCTOBBIC 3aaHNA,
HOHHOM, BOJIOPOJIHOM, JOHOPHO-AKIIENTOPHON

PoJib GUOreHHBIX DJIEMEHTOB M MX COEAMHEHUN B )KMBBIX
CHUCTEMAX.

YMmeer:
H)leHTH(bI/IHI/IpOBaTL OCHOBHBIE KJIACChI COETMHEHUN
n3MepsaTh pH OMOXKHUIKOCTEH, SJEKTPOIHBIX BOCCTAHO-




BUTEIBHBIX MOTECHIIUAIOB, CKOPOCTHU IIPOTEKAHUS
XUMHUYCCKUX peakiuii, 0y(hepHoi eMKOCTH
OMOXUIKOCTEH, KUCIIOTHOCTH U OCHOBHOCTHU BOJTHBIX
pPacTBOPOB BEIECTB.

HU-3 OIK-10.3. | 3naer: KOHTPOJIbHBIE
DOU3NKO-XMIMHYECKUE aCTICKThI BAYKHEHIIINX BOTIPOCHI,
OMOXMMHYECKUX TIPOIIECCOB W PA3NIWYHBIX BHJIOB | TECTOBBIE 33/IaHUS,
0aylaHCOB B OpraHU3ME U OKPY’KaIoOIIeH cpere. KOHTpOJIbHAs paboTa,
TeopeTuueckue OCHOBLI OMOdHEPreTHKH, (akTopsl, | CUTYallHOHHBIC
BIMSIONINE Ha CMEINECHHE XMMHYECKOTO paBHOBecus B | 3a4a1H,
GHOXHMHYECCKMX M OKOJIOTMYECKHX  Ipoleccax. | 1a00paTopHas
OcoOcHHOCTH ~ (PU3HUKO-XMMHYCCKHX  JUCIIEPCHBIX pabora,
CHCTEM W pacTBOPOB, OHOTIOIMMEPOB. JAEMOHCTPALHA

MPAKTHIECKOTO
OcHOBHBIE THUITBI PaBHOBECHBIX mpoueccos | . o
KU3HEACSITEITHHOCTH: MPOTEOTUTHYECKHE,
TeTePOrCHHEIC, JIUTaHAHOOOMEHHEIE, penoxc-
MTOTEHIIHAITHI.
MexaHn3mbl neicTBus OyQepHBIX CHUCTEM OpraHu3Ma,
WX B3aMMOCBS3b U DPOJIb B TOJJICPKAHUU KHUCJIOTHO-
OCHOBHOTO  TOMEOCTa3a, OCOOCHHOCTH  KHCIOTHO-
OCHOBHBIX CBOWCTB @MHHOKHUCIIOT B OEITKOB.
CBolicTBa BOJBI M BOIHBIX PACTBOPOB CHJIBHBIX H
CIIa0bIX DIEKTPOIUTOB.
Ponp OMOTEHHBIX P7IEMEHTOB M X COSAMHEHUHN B )KHUBBIX
CUCTEMaX.
CrpoeHne, XHMHUYECKHE CBOWCTBA M  JICHCTBHE
BOKHEHIINX OMOOPraHWYECKNX BEIIECTB
Ymeer:
[IpoBOIWTE KaUEeCTBEHHBIN U KOJIMYECTBEHHBIN aHAN3
XUMHYECKUX BEIIECTB,
m3mMepsaTh pH OnoxkuarocTed,
3JIEKTPOJIHBIX BOCCTAHO-BUTEIILHBIX TIOTCHIIUAJIOB,
CKOPOCTH MTPOTEKAHUS XUMHUYECKHUX peakiuii, 0ydepHoit
E€MKOCTH OMOXHJIKOCTEH, KUCIIOTHOCTH M OCHOBHOCTH
BOJIHBIX PaCTBOPOB BEIIECTR.
BpInosiHATE pacyeThl KOHUEHTPALUM, /103 COJEepHKaHUA
BEIICCTB B Pa3IMYHBIX PACTBOPAX MU CMECSX.
IIporHo3upoBaTh XMMUYECKHE CBONCTBA OPraHUYECKHUX
BEIIECTB 10 opMyIIe.
[Tonb30BaThC XMMUYECKOM MOCYIOM U peaKTHUBaMHU.
HNMmeer HaBBIK:
[Ipou3BoauTh (hU3UKO-XUMUYECKHE HU3MEPEeHUS,
XapaKTepHU3yHOI1e CBOWCTBA PACTBOPOB, CMECEH.
[IpencraBisTh pe3yabTaThl SKCIIEPUMEHTOB
1 HaOJIIOZICHUI B BUJIEC ITPOTOKOJIA.
OpueHTHpOBaThCS B KiIacCH(PUKAIMK, CTPOCHHH U
CBOICTBax MpenapaTos.
besomacHoit paboTel B XUMHYECKOW J1abopaTopuu.
YMeHneM o0pariaThCs C XUMUW YECKOH TOCYI0H,
peaKkTUBaMHU, €JKUMHU, SIOBUTHIMH, JIETKOJIETYIUMHU
COCIUHCHHUSIMH
HUJ-4 OMK-10.4. 3Haer: KOHTPOJIbHBIE
BOIIPOCHI,

IlonsiTne 0 THUMax XUMHYECKHX CBS3€H: KOBAJCHTHOM,




HOHHOM, BOJOPOAHOMN, TOHOPHO-AKI[EITOPHOM

YMmeer:

Haiitn, ownenuts u oOpaboTaTh

CIIPaBOYHYIO U
6ubmorpaduyeckyto nHPOPMAIIHIO 10 Ipodeme.

CUTYaIlMOHHBIC
3a/1a4u,
TECTOBLIE 3a1aHMS,

4, O0beM IMCUMILIHHBI M BU/bI Y4eOHOH padoThl

Bup yuebHoit paboTh TpynoemkocTb CeMiCTpH
KonraktHasi padoTa 00y4aomuxcs ¢ npenogaBarejieM 76 76
AynuTopHasi pagora: 72 72
Jlexiun (JI) 24 24
[Tpaktuueckue 3ansarus (I13) 28 28
Jlabopartopusie pabotsl (JIP) 20 20
CamocTosiTeJibHAs1 padoTa: 68 68
B TICPHOJ] TECOPETUIECKOTO 00yUCHUS 36 36
NOJrOTOBKA K cjaue 9K3aMeHa 32 32
IIpomexxyTouHnasi aTTecTalus: K3aMeH, B TOM YHCIIE cada 4 4
Y IPYIIIOBbIE KOHCYJIbTAIIMU

Oo0mas TPy10eMKOCTh: aKaJeMHIECKHUX YacOB 144

3a4ETHBIX €NHHUIL

4

5. Coaep:xxaHue IMCUMILIHHBI, CTPYKTYPHPOBaHHOE 110 pa3aejaM (TeMaM) ¢ YKa3aHHeM

KOJIN4YeCTBA aKaACeMHUYIECCKUX YaCcoB U BH/10B y‘leﬁﬂbIX 3aHATHI

5.1. Conep:xaHue pa3ieioB U CHUTLIHHBI

IIepeuenn
KOMITCTEHITNH,
Ne HaumenoBanue paznena AHHOTHPOBAHHOE COJIEP)KAHUE (DOPMHDYEMBIX B
/T JUCLIUILINHBI pasnena IUCLUILIUHBI Py
MIPOIIECCE OCBOEHUS
pazaena
1 . OCHOBBI XUMHUYECKON TEPMOAUHAMUKHU. OIIK-10
DNeMEHTBl XUMHUIECKOH .
[lepBrIii 3aK0H TEPMOTUHAMHUKH.
TEPMOIAMHAMUKH U
N TepMoxuMudecKre ypaBHEHUS. 3aKOH
XUMUYECKON KHHETUKH.
I'ecca. Ilpumenenue | 3akona
TEPMOAMHAMUKH K OMOCUCTEMaM.
CamMompoun3BOJIbHBIE U
HECaMOTIPOU3BOJIBHBIE PEAKIINH.
OHntponus. Bropoii 3akoH
tepMmoarHaMuKku. CBOOOIHAS SHEPTHS
I'ubG6ca. DHIIProHUYecKUe 1
AK33PTOHUYECKHE TPOIIECCHl B OpTraHU3Me
1 OKpY’KaroIlel cpeje.
TepMoauHaMUKa COCTOSIHHSI PABHOBECHS.
KoHcTaHTa XUMHUYIECKOTO pAaBHOBECHS.
[IpuHuun cMeneHus: XMMU4eCKOTo
pPaBHOBECHSI.
2 MesxMoleKyisipHbIe Cnabbie MEXMOJIEKYJISIPHBIC OIIK-10.
B3aUMOJICUCTBUS U B3aUMOJICUCTBUS, BOJIOPOAHAS CBS3b,
arperaTHbIe COCTOSIHUSI MPOLIECCHl TUIpaTaIllUi HOHOB.
BemiecTBa. Boma, ee DOneMeHThI TEOPUH IEKTPOIUTHIECKON
pPacTBOPEHI, UX JUCCOIMAIINH, CHIIbHBIE U clla0ble
KOJUIMTaTUBHBIE CBOMCTBA U | 3NeKTponuThl. [IpoTeonutuueckas
poJIb B OKpY>Kalolllel cpejie | TeopHsi KUCJIOT U OCHOBaHUW bpeHcrena.




U JKU3HEICATSITLHOCTH
opraHusma.

Honnoe npousseaeHne BObI U
BOJIOPOJIHBIN MOKa3arenb. [lokazarenu
KauecTBa MPUPOJHOM, MUTHEBON U
CTOYHOI BOJIBI.

OCHOBHBIC THITHI
XUMHYECKUX PAaBHOBECHUU U
MTPOLIECCOB B KHUBBIX
crcTeMax.
(ITpoTonmutryeckue,
OKUCIIUTEIIEHO-
BOCCTaHOBUTEIHHEIE,
reTepPOreHHEIC,
JIUTaHTHOOOMEHHBIC
paBHOBeCHS).

Kucnorno—ocHoBHbIe OydepHbIe
CHCTEMBI, COCTaB, KJlaCCU(DUKALIHSL,
MexaHu3M Oydepnoro aevicteus, pH.
BydepHbie cucTeMbl KpOBH, X COCTAaB,
30Ha OydepHOTro NeHCTBHS U
B3anMoeiicTBue. KoMmoHeHTHI
MIPUPOIHBIX Oy(EPHBIX CHCTEM B
MPUPOAHBIX U TEXHOT'€HHBIX BOJIOEMAX.
OKHUCIUTENTEHO—BOCCTaHOBUTEIBHBIE
PaBHOBECHS U MPOLECCHI.
Onexkrpoxumudeckas padora, IJ1C,
HampaBJIeHUE OKHCIUTEIBHO-
BOCCTAaHOBUTEIHLHOHN peaKIIny.
OnekTpoanble npouecchl. CTaHIapTHBIN
3JIEKTPOAHBIN TTIOTCHLUAT U ypaBHEHHUE
HepHncra. [IpuMeHeHne MeTo10B
MOTEHIIMOMETPHUS B 1AOOPAaTOPHOM
MIPAKTHKE (XJIOpcepeOpsIHBII SJIEKTPOI
CpaBHEHUS, CTEKIISIHHBIN 31eKTpos, pH-
METD).

OCHOBBI XUMHUH KOOPIUHALMOHHBIX
COeAMHEHMI, 00pa3oBaHue, pa3pylieHUe
TpaHcpOpMaIUs KOMIUIEKCOB,
reMOTIIOONH KakK MpuMep OMOKOMITIEKCA.

OIIK-10

buoreHHble 37€MEHTHI U
XUMHUS 3arpsI3HEHUN
OKpYKaIoIlIEe cpebl.

broreHHsle 21€MEHTBI, HOHBI METAIIIIOB
KU3HU.

ToxcuuHbie BCIICCTBA U XUMUs
3arpsi3HEHUM OKPYKAKOIIEH Cpebl.
XuMust cMora, TOKCUYE€CKOT0 CMOTa,
CTOYHBIX BOU. OcHOBHBIE
CIWJIBHOJICHCTBYIOIINE SITOBUTHIE
BEIIECTBA U MX MOpakarouye GakTopsbl.

OIIK-10

OcHOBBI pU3NUECKON
XUMHHU OMOJIOTHYECKUX
cucteM. [loBepXxHOCTHBIE
SIBJICHHUSI, aJICOPOITUS U
abcopOrus.

[ToBepxHOCTHBIC ABJICHUS, CBOOOTHAS
MOBEPXHOCTHAS SHEPTUsi. AGcopOuus 1
azcopOIus, XeMocopOIHs U pru3ndecKas
cop6rus. Mzotepma Jlenrmropa.
AncopOiys napoB u ra3os,
MOJICKYJISIpHASI U MIOHHAS aJICOPOIUS U3
pactBopoB, npaswiio [lanerra-dasHca,

HCIOJIb30BaHNE MOBEPXHOCTHBIX SIBIICHUH

MIPU OYUCTKE PA3IUIHBIX MaTEPUAIIOB.
ITAB 1 MexaHH3M MOIOILIETO ACHCTBUA.

OIIK-10

OCHOBBI KOJUTOHUIHOM
xuMmuu. JlucrepcHeie
cuctemsl, pactBopsl BMC u
OMOTOIMMEDPOB B
(GYHKITMOHUPOBAHUH KUBBIX
cucreM. I pyboancnepcHbie
CHCTEMBI 1 UX POJIb B
MeIHIINHE.

OCHOBBI KOJUTOUJHON XMMUH,
ruipoGoOHBIC U TUAPODUITLHBIE
KOJUIOUJIBI, UX YCTOMYHUBOCTD U
KOaryJisiius, 0COOCHHOCTH CTPOCHHUS
KOJUTOMHOM yacTuusl. [IlpumeneHue
TETEPOKOAT YIS IS OUUCTKU
CTOYHBIX BOJl. CIIOCOOBI TIOYyUYESHHUS U
OYMCTKH, TUATTU3 KOJUIOUJIOB.
MonekynsapHO-KUHETUYECKHUE CBOMCTBA,
SJIEKTPOKUHETUUECKUE SIBICHHUSI,

OIIK-10




anekTpodopes.

7 I'eTepodyHKITHOHATBHEIE OcHoBbI peakroHHOM criocooHoct | OITK-10
OpraHUYeCKUE COCAMHEHHS | GHOJIOTMYECKUX OPTaHUYECKHUX
- BayKHelLme coenuHeHn. OnTHYecKas H30MepHs.
CTPOHUTCIBHBIC KOMIOHCHTBI | Ty iy okcn- M OKCOKUCIIOTHI KaK
JKHBOTO, META0ONUTH i MPUPOJIHBIE METAOOIUTHI U
JICKaPCTBEHHBIC MTPETIapaThl.
JIEKapCTBEHHBIE ITPENapaThl.
8 AMHHOKHUCIIOTHL [lenTuapl.  |[AmMuHOKHCIOTH. Kitaccndukarus. OIIK-10
benku Onrtrdeckas nzoMmepus. OU3nNKo-
XUMUYECKHE U KHCIOTHO-OCHOBHEIC
CBOMCTBA aMUHOKUCIOT. [ lenTuasl.
9 YrieBonbl. MoHOCaxapuapl. |YTieBoAsl. MOHOCAXapHIbI. OI1IK-10
Onurocaxapusl. Knaccudukarmus. Homenkmarypa.
[Tonucaxapuasl. M3omepusa. XumMuyeckue CBOMCTBA:
TayTOMepHsl, OKHCITUTEIHHO-
BOCCTaHOBHUTEIHHBIC PEAKITHH,
00pa30BaHUE CIIOKHBIX M MPOCTHIX
3¢ upoB.
Yrneonpl. Oauro- U noaucaxapuibl.
Peayuupyrourie u HepeayLUpyIOLIne
JUcaxapubl.
["'oMomonmcaxapuapl: Kpaxmal, TITUKOTEH,
nemmono3a. CTpoeHue, XUMHIECKUE
CBsI3H, OMOJIOTMYECKAs POJIb.
10 [eTepoIMKIMYeCKHEe I"etepormkimueckne coeMHEHNS. OIIK-10

coenuHeHus. Hykieo3uapl.
Hyxkneotunsr.
HyxnenHoBbIe KUCIIOTHI.

[IsaTHuIeHHBIE TEeTEPOLMKINYECKIE
COEIMHEHMSI C OJTHUM U JBYMS
rerepoaromamu. [Tuppomn,pypan,
THO(EH,a30bI.

[lecTuuseHHbIe reTEePOLUKINIECKIE
coequuenus. [Tupuaun, [Tupumuun u
€ro NMPOU3BOHbIC: YPALH, TUMHH,
LIMTO3MH KaK CTPYKTYpHBIE
COCTaBJISIOIINE HYKJIIEWHOBBIX KHCIIOT.
KonneHncupoBaHHbIe reTEPOLMKINYECKIE
coeaunenus. IlypuH u ero npou3BoHbIE:
aJICHUH ¥ TyaHUH KaK CTPYKTYpHbIE
COCTABJISIFOIINE HYKIEHNHOBBIX KHCIIOT.
Hyxneo3unsl. Hykneoruer.
Howmenxnarypa. Ctpoenue.
HyxnenHnoBble KUCIOTHL. XUMAYECKHN
coctaB PHK u IHK. [lepBuunas u
BTOpHuHas cTpykTypa JHK.
KommiemeHnTapHbie a30THCThIE
ocHoBanwus. [Ipasuiio Yapradda.

5.2. TemaTuuyecKuii mjiaH JeKI i

AxtuBHble | TpynoeMk
No HanmeHnoBanue (hopMbI OCTh
i paszena Temarnka nekuun oOyueHust | (akagemud
JACIIUTITUHBI €CKHUX
9acoB)
1 CMCHTEL JI.1 OcHoBBI XHIMUYECKOI 2
S — TepMOAMHAMUKU. [1epBblii 3aK0H




TEPMOJIUHAMUKHU U
XUMHYECKOI
KHHETHUKU.

TepMoauHaMukH. 3akoH ['ecca.
[Mpumenenue | 3akoHa TEPMOTUHAMUKA
Kk Obuocucremam. CaMOTIPOU3BOJIBHBIC U
HECaMOITPOU3BOJIBHBIC PEAKITUH.
OuTponus. Bropoit 3akoH
TepMoauHAMHUKH. CBOOOTHAS DHEPTHUS
I'u66ca. DHAIProHUYECKUE U
AK33PTOHUYECKUE TIPOIIECCHI B
OpraHu3Me U OKpYXarolei cpese.
TepMoarHaMUKa COCTOSIHUS
paBHOBecus. KoHCTaHTa XUMUYECKOTO
paBHOBECHSI.

MexMoneKysipHbIe
B3aUMOJEUCTBUS U
arperarHsle
COCTOSIHMS BEIIIECTBA.
Bopa, ee pacTtBopsl, UX
KOJUIUTaTUBHBIE
CBOICTBa U pOJIb B
OKpY KarolleH cpene u
KHU3HCACATCIBHOCTHU
OpraHM3Mma.

J1.2 Cnabbie MeXMOIEeKyISIpHbIE
B3aUMOJICHCTBUS, BOJIOPOJHAS CBSI3b,
MPOLIECCHI TUAPATALUN HOHOB.
DIJIEMEHTHI TCOPUH
AIIEKTPOIIMTHYECKOH JHCCOLUAIINH,
CHJIbHBIE U CJIA0bIE AIEKTPOIUTEIL.
[IpoTteonuTnyeckas Teopust KUCIOT U
ocHoBaHuil bpencrena. Monnoe
MPOU3BEAEHUE BOJIbI U BOJAOPOAHBIN
MI0KA3aTeb.

OCHOBHBIEC THITEI
XUMHYECKHUX
paBHOBECUM U
MIPOIIECCOB B YKHUBBIX
cHCTEMaXx.

JL.3. KucnorHo—ocHOBHBIE Oy(epHbIe
CUCTEMBI, COCTaB, KJIaCCH(HKAIHS,
MexaHu3M OydepHoro aeictBus, pH.
BydepHble cucteMsl KpoBHU, UX COCTAaB,
30Ha Oy epHOTO NEeHCTBUS U
B3anMoercTere. KOMIIOHEHTEI

(Iporomumiacciue, MIPUPOTHBIX Oy(EepHBIX CHCTEM B
OKHCJIUTEJIHHO-

BOCCTAHOBHTETBHBIE, MIPUPOTHBIX ¥ TEXHOTEHHBIX BOJOEMAX.
reTeporeHHbIE,

JIMTaHIHOOOMEHHBIE

paBHOBecCHSs).

OCHOBHBIC THITEI JI.40KHUCIUTENTEHO—BOCCTAHOBUTEIBEH
XAMHUYECKHUX bI€ PABHOBECHSI U TIPOIIECCHI.

paBHOBECUH U
MIPOLIECCOB B JKUBBIX
cucreMax.
(ITpotonutnyeckue,
OKHCIIUTEJIBHO-
BOCCTaHOBUTEINbHBIE,
reTepOreHHEbIE,
JUraHAHOOOMEHHbIE
paBHOBecCHs).

OnexrpoxuMuueckas padora, 3J1C,
HarpaBJIeHUE OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHON PEAKLUH.
ONeKTPOAHBIE MPOLIECCHI.
CraHaapTHBIN 3JEKTPOIHBIM
oTeHIMaI U ypaBHeHne HepHcra.




OCHOBHBIE THITBI
XUMHYECKHUX
paBHOBECHH U
ITPOLIECCOB B KHUBBIX
cHCTEMaXx.

JI.5 KoMIUIeKCHBIE COeTMHEHUS.
DJIEMEHTHI TEOPUH XUMHUIECKON
KOOPJIMHALIMOHHOU CBSI3U.
Krnaccudukanus u HOMEHKIATypa
KOMIIJIEKCOB, UX H30MEPHS.

(ITpoTonutryeckue, Jucconmaius KOMIUIEKCOB B
OKHUCIUTEIHHO- pacTBOpax, KOHCTaHTa HECTOMKOCTH,
BOCCTAHOBUTENbHBIC, | MPUHLHUII MATKUX U KECTKUX KUCIIOT U
reTeporeHHbIe, ocHoBaHuil. [Ipupoa akBaTUPOBAHHBIX
JIUTaHTHOOOMEHHBIC HMOHOB MEPEXOIHBIX U TSHKEIbIX
paBHOBeCHS). MeTaJioB. OCOOCHHOCTH CTPOCHUS
OMOJOTHYECKUX KOMILIEKCOB,
TeMOTIIOOHH.
OcHoBwl pusnueckoit | JI.6

XUMHHA
OMOJIOrHYECKUX
CHCTEM.
IToBepxHOCTHBIE
SIBJICHUS, aJICOPOLIUS U
abcopOrus.

[ToBepxHOCTHBIE SIBICHUS, CBOOOIHAS
MMOBEPXHOCTHAsI SHEPrUs. AOcopOuus u
ancopOITHsI, XeMOCOPOITHS 1
¢dusnyeckas copOuus. M3otepma
Jlenrmropa.

AncopOuus mapoB ¥ ra3os,
MOJIEKYJISIpHAs ¥ MOHHAS aACcopOIus 13
pactBopoB, npaBuiio [lanerra-@asHca,
WCTIOJIb30BaHME MTOBEPXHOCTHBIX
SIBIICHUH TPU OYHCTKE PA3TAIHBIX
MarepuaioB. [IAB u mexanuzm
MOIOUIETO JEHCTBUSL.

OCHOBBI KOJUIOUTHOM
xumuu. JlucnepcHeie
CHCTEMBI, PACTBOPEI
BMC u
OMOTIOTUMEPOB B

JI.7 JucnepcHble CUCTEMBI,
KIJTACCH(UKAITHSL.

OCHOBBI KOJJTOUHON XHMUH,
ruapodoOHbIe 1 THAPODUIHHBIE
KOJUIOWbI, UX YCTOMUHUBOCTh U

(YHKIMOHUPOBaHUU KOaryJsius, 0COOEHHOCTH CTPOEHHUS
JKUBBIX CUCTEM. KoJITouAHOW yactuilsl. [Ipumenenue
I'pybouciiepcHbie reTePOKOATYIISAIMHI [Tl OYUCTKA
CUCTEMBI U UX pOJ'H) B CTOYHBIX BOJ. CHOCO6LI HOHy‘IeHI/IH nu
KU3HEAEATEILHOCTH OYNCTKH, TAAINA3 KOJUIOMIOB.
opraHusma. MouteKyIsIpHO-KHHE THUECKHE
CBOMCTBA, DJICKTPOKHHETHUECKUE
SIBJICHUSI, SIIEKTPOQope3.
Ierepodynkunonansy | JI.8.OCHOBBI peaKIIMOHHON
bIC OPraHUYCCKUEC CHOCOOHOCTH OMOJIOTHYECKUX
COCAMHCHHS — OpPraHUYECKUX COETMHEHUI.
BaKHCHILNC OnTryeckas H30Mepusi.
CTPOHTEIILHBIC

KOMIIOHEHTBI )KUBOTO,
MeTabOoIUTHI U

Brenenne. OCHOBHI peaKIIMOHHOMN
CIOCOOHOCTH OPTaHMYECKUX
COCJIMHEHUH.

JICKapCTBCHHBIC Knaccuduxkanus peaxiuit
npenaparsl. SR, AE, SE, AN, SN.
[M'uapokcn- 1 OKCOKUCTIOTHI KaK
MPUPOIHBIE META0OTUTHI U
JIEKApCTBEHHBIC TTPENapaThl.
Ierepodynkunonaney | JI.9 ['MApOKCH- U OKCOKUCIOTHI KaK
bl€ OPraHUYECKUE MIPUPOTHBIE METAOOIHUTHI U
COCAUHCHHA - JIEKApCTBEHHBIE IIPENapaThl.
BAaXXHCUIIINEC

CTPOUTCIIbHBIC




KOMIIOHEHTHI )KHBOTO,
MeTabOIHTHI U
JIEKapCTBCHHBIC
MIpenaparsl.
10 AMUWHOKHUCITOTEHI. JI.10 AMUHOKHCITOTEHI. - 2
[Tenrrumer. bemku Kiraccndukarms. Ontudeckas
nzomepus. OU3nKo-XUMUYeCKHe 1
KHCJIOTHO-OCHOBHBIE CBOMCTBa
aMUHOKHCIOT. [lenTupr.
11 YraeBojsl. JI.11 YraneBoasl. MoHOCaxapusl. - 2
Mounocaxapusl. Knaccudpukanusa. Homenknarypa.
Onurocaxapusl. Nzomepust.
ITonucaxapuasl. XuMHUYECKHe CBOMCTRA!
OKHCIIUTENbHO-BOCCTAHOBUTEIBbHBIC
peakuu, o0pa3oBaHUE CIOKHBIX U
MPOCTHIX 3(PHPOB.
Yriepoapl. OMUro- 1 MoJIrcaxapubl.
PenynupyOromue u HepeIyLUpyOIue
nmucaxapubl. ['oMoronrcaxapubr:
KpaxmaJ, TJINKOTEeH, IIeJUTI0NI03a.
Crpoenue.
Casi3u. buonoruyeckas poJb.
12 I'ereponmkmuaeckne JI.12 T'etepounkmuieckne v 2
COETMHEHWSL. coenuHeHMs. [19TH- 1 MIeCTHYICHABIE
Hyxneo3umpt. reTepOLUKINYEeCKUE COETUHEHUS C
Hyxneotumer. OJTHUM M JIByMsI T€TEPOaTOMaMH.
Hyxneunossie [Mupuaus, NUPUMUIUH.
KHCITOTBI. KonnencupoBanHsie
reTepOLUKINYEeCKUE COSTUHEHNS.
[TypuH 1 ero npon3BoaHEIE
Hyxneosunsl. Hykneoruasl.
Homenknatypa. Ctpoenue.
HyxnennoBbie KUCIOTHL. XUMUYECKUN
coctaB PHK u IHK. [lepBuunas u
BropuyHag ctpykrypa JHK.
HNTOTI'O: 24
1JI- npobremnas nexyus
5.3. TeMaTH4ecKuii MJIaH NPAKTHYECKUX 3aHATHH
TemaTtuka AKTHUBHBIE DopMbl TpynoemMKocTh
Ne | HammenoBaHue pazzaena
i MCIHITHHb MPaKTHIECKHX (hopmbI TEKYIIIEeTOo (axameMuyeck
3aHSATHH o0yueHus KOHTpOJIA MX 4acoB)
1 OnemenThl xumuueckor | I13.1 Xumuueckui - TECTOBBIE 2
TEPMOJMHAMUKH U SKBHBAJICHT. 3aJlaHus
XAUMUYeCKOH knHeTHku. | KoHneHTpaimn
pacTBOpPOB.
Paznuuneie
CIIOCOOBI
MIPUTOTOBJICHUS
pacTBOPOB TOYHOY
KOHIIEHTPALHH.
2 MeKMONEKYIIIPHBIC I13.2 - TECTOBBIC 2
B3auUMOJICHCTBUA U XUMHAYECKOE 3aJTaHus
arperaTtHele COCTOSIHUSI | paBHOBECHE.
BelecTsa. Boxa, ee Teopus




PacTBOPBI, UX AIEKTPOJIUTUIEC
KOJUIMTaTUBHBIE KO
CBOICTBa U POJIb B JUCCOITUAITIH.
OKpYKarlolllel cpene u pH pactBOpoB 1
KU3HEACSTeTbHOCTH pa3IUYHbIe
OpraHu3Ma. CITOCOOBI €T0
U3MEPECHHUS
I13. 3 - BBITIOJIHEHHE
OCHOBHBIC THUIIBI 9
Bydepnsie KOHTPOJIBHOU
XUMHYECKAX
. pacTBOPEHI, paboThI
paBHOBeCHI U
COCTaB,
MIPOIIECCOB B KUBBIX
MIPUTOTOBJICHHE,
CUCTEMaX. N
cBoiicTBa, pH.
(ITpoTonmutrnyeckue,
Bydepusbie
OKUCIIUTEIIEHO-
CHUCTEMBI
BOCCTaHOBUTEJIBHBIE,
OpraHmu3Ma.
TeTepOreHHEbIE,
JIUTaHTHOOOMEHHBIC
paBHOBecCHS).
I13. 4 OBP, - TECTOBEIC
OCHOBHBIE THIIBI .
ANEKTPOTHBIN 3a/laHus
XUMHYECKAX
PaBHOBECHH U TOTCHIIHAT,
OJIC u
MIPOIIECCOB B KUBBIX
HarpaBlieHUE
CUCTEMaX. ek
(ITpoTonutnyeckue, PCaKLIH.
CocraBnenue
OKHUCIUTEIHHO- .
ypaBHeHuit OBP
BOCCTaHOBUTENHHBIC,
TeTepOreHHEbIE,
JIMTaHIHOOOMEHHBIE
paBHOBECHS).
I13.5 - BBIIIOJIHCHUE
OCHOBHBIE THIIBI .
Kommekcsr. KOHTPOJIbHOM
XUMHUSCKUX
. [omyuenue, paboThl
paBHOBeCHH U "
CBOICTBA,
MIPOIIECCOB B KHUBBIX .
YCTOWYHBOCT®,
CUCTEMaX. TpachopMans
(ITpotonutnyeckue, P pMat
OKHUCIIUTEIEHO-
BOCCTaHOBUTEILHBIC,
TETEPOTCHHEIE,
JIMTAHIHOOOMEHHBIE
paBHOBecCHs).
OcHOBBI pU3NUECKON I13. 6 I'A TECTOBBIE
XUMHH OHOJIOTHYECKHUX | AJcopOIus u 3aJaHUs
CUCTEM. abcopOrus.
[ToBepXHOCTHBIE [IpaBuna
SIBJICHHUSI, aJICOPOITUS U BBIOOpa U
abcopOuusi. MIPUMEHEHUS
a7copOeHTOB
OCHOBBI KOJIJIOUTHON I13.7 Irx cobeceoBaHue
XUMUHU. JlucriepcHbie Kommonnggr.
CHUCTEMBI, PaCTBOPBI [omyuenwue,
BMC u OuononuMepoB | yCTOHYMBOCTb,
B (DYHKI[UOHUPOBAHUH CBOICTBA,
JKUBBIX CUCTEM. KOATyJISIIVS

I'pybonucnepcHsie
CHCTEMBI U UX POJIb B




KHU3HECACATCIBbHOCTHU

OpraHm3Mma.

8 T'erepodyaknmonanpasr | I13. 8 - TECTOBBIC
€ OpraHuveCcKue OCHOBBI 3a/IaHUs
COEJIMHEHMUS - PEaKIMOHHOU
BayKHEHIIIHE crocoOHOCTH
CTPOUTETHHBIC reTepoyHKIO
KOMITOHEHTHI )KUBOTO, HaJIBHBIX
MeTabONHUTHI U COETMHEHH.

JIeKapCTBEHHBIE l'unpokcn- u
npenaparsl. OKCOKHCJIOTEHI.

9 I'erepodynkumonansasr | 113. 9 - TECTOBBIC
€ OpraHuvecKue l'unpokcn- u 3a/IaHus
COCIMHCHHUS - OKCOKHUCIIOTHI.

BaXKHEHUIITHE OnTtuyeckas
CTPOUTENHHBIC H30MEpHs,
KOMITOHEHTHI KHBOTO, CBOICTBA.
METaOOJIUTHI U

JIeKapCTBEHHBIE

TIpernaparesl.

10 AMHWHOKHUCIIOTHI. I13. 10 - TECTOBBIC

Ilentunsl. benku AMUHOKHCIIOTEI. 3aJIaHus
Knaccuduxarms
®uzuko-
XUMHUYECKUE U
KHCIIOTHO-
OCHOBHBIC
CBOMCTBa
AMUHOKHUCTIOT.
IlenTuael.

11 VrieBoasl. I13. 11. - BBIIOJTHEHUE
Monocaxapusbl. YrneBonsl. KOHTPOJIBHOMN
Onurocaxapusl. Momnocaxapuasl. paboTsI
[Tonucaxapunsl. Knaccuduxarms

Howmenkmnarypa.
H3omepusi.
Onuro- u
TIOJTHCAXaAPUIBIL.
Penyuupy0roru
eun
HEepeIyIHPYFOIIT
He qucaxapupl.
Tl'omononucaxap
WL Kpaxmad,
TJIMKOTEH,
LIEJUTION03A.
buonornueckas
pOJIb.

12 T'ereponukinueckue 113.12 I'A TECTOBBIE
COCIMHEHHUSL. leteponuknuye 3aJlaHus,
Hyxneo3upl. CKHE cobeceoBaHue
Hyxneotunsr. COCTMHCHMSI.

Hyxneunossle kucnotsl. | Ilartu- u
IECTUWICHHBIE
FeTEPOLUKINYEC

KHUE COEIMHEHUSA
C OIHUM U




OBYMS
reTepoaToMaMu.
[Mupuaun,
MUPUMHUIUH.
Ilypun u ero
IIPOU3BOIHBIE
Hykneosuasi.
Hykneotunsr.
Homenknarypa.
Crpoenue.
HyxnenHnossie
KHCIIOTBI.
XUMHUYECKUI
coctaB PHK n
JHK.
HUTOI'O: 28
I'JI- epynnosas ouckyccus
5.4. TemaTuyeckuii IJIAH CEMUHAPOB — He MPEAyCMOTPEH
5.5 TemaTnuyeckuii MjIaH J1a060paTOPHBIX padoT
Temaruka TpynoemMkocTb
No HaunmenoBanue paznena DopMBI TEKYILETO R
nabopaTopHBIX aKaJIeMHUIECKUX
/o JUCLUTUTAHBI KOHTPOJIS
pabot 4acoB)
1 MexMOoNeKyIsIpHbIe JIP.1 Xummndeckoe | Bemonanenne 2
B3aMMO/JICHCTBUS U arperaTHbie | paBHOBECHE nabopatopHoi
cocTosiHMA BelecTBa. Bona, ee paboTsl,
PacTBOPBIL, UX KOJUIUTaTHUBHBIC JIEeMOHCTpPALIUS
CBOICTBA U POJIb B MTOJTyYEHHBIX
OKpy>Karolllen cpejie u MPaKTUYECKHUX
KU3HEACSITEINbHOCTH HaBBIKOB
OpraHu3Ma.
2 JIP.2 U3mepenue Brmonnenne 4
OCHOBHBIE THUTIBI XUMHYECKHX N
N pH pacTtBOpOB naboparopHoi
paBHOBECHII  ITPOIIECCOB B
paboTHI,
JKUBBIX CUCTEMaX. eMOHC AL
(Mporonutnueckue, A patl
MOJTYYEeHHBIX
OKHCITUTENBHO-
MPaKTUYECKUX
BOCCTaHOBHUTEJIbHBIE,
HaBBIKOB
reTeporeHHbIe,
JIMTaHIHOOOMEHHBIE
paBHOBeCHS).
3 JIP. 3 OBP Brinonnenue 3
OCHOBHBIE THUIIBI XUMHYECKHX . .
. be3onacHoii nabopatopHoOi
PaBHOBECHI  IIPOLIECCOB B
paboThI B paboTHI,
JKUBBIX CUCTEMAX. .
XHUMHUYECKOH JEMOHCTpPAIIUs
(ITpoTonutuyeckue,
naboparopui. MOy YEHHBIX
OKHCIIUTENBHO-
YMeHuem MIPAKTUYECKUX
BOCCTaHOBUTEJIbHEIC,
obOparmaThcs ¢ HAaBBIKOB
reTeporeHHbIe, .
XMMUH YECKON
JUraHIHOOOMEHHBIE .
ocy101,
paBHOBECHS).
pEeaKTUBaMH, €JIKHM]
SJOBUTBHIMH,
JIETKOJIETYYUMH
COCJIMHEHUSIMU




Tematuka TpynoemkocTb
No HaumenoBanue paznena DopMBI TEKYLIETO
71a00paTOPHBIX aKaJeMU4eCKUX
n/n JTUCLUTUTAHBL KOHTPOJIS
pabot 4acoB)
4 JIP. 4 Kommniekcsl | Bolmonnenue 3
OCHOBHBIE THUTIBI XUMHYECKHX N
. nabopaTopHOM
PaBHOBECHH U IIPOLIECCOB B
paboTHI,
JKUBBIX CHCTEMaXx. eMOHCTDALLIS
(ITporonutuueckue, A patl
MOJTYYEHHBIX
OKHCIIUTENBHO-
MPAaKTUYECKUX
BOCCTaHOBHUTEJIbHEBIE,
HaBBIKOB
reTeporeHHbIE,
JIUTaHIHOOOMEHHEIE
paBHOBECHA).
5 I'erepodynkimonanpabIe JIP. 5 T'mapokcu- u | BeimmonaeHme 2
OpTraHNYECKHE COCAMHEHHS - OKCOKHCIIOTHI nabopatopHoi
Ba)KHEHIIINE CTPOUTEIIbHBIC paboThI,
KOMIIOHEHTBI )KUBOTO, JEMOHCTpaLuUs
METa0OJIHUTHI U JIEKAPCTBEHHBIE MOy YEHHBIX
mpernaparsl. MPaKTUIECKUX
HaBBIKOB
6 AMUHOKACITOTHL. [lenTruas!. JIP. 6 Brmmonaenue 2
Benku AMUHOKUCIIOTBI J1a00PaTOPHOM
paboTHI,
JEMOHCTpaLUs
MOy YEHHBIX
MPaKTUIECKUX
HaBBIKOB
7 YrneBonsl. MoHOCaXapuIbl. JIP. 7 Bremonnenne 4
Onurocaxapumsl. MoHo-, nu- u naboparopHoi
[Monuncaxapusl. MOJIFCaXapHIbI paboThl,
JEMOHCTpaLUs
MOy YEHHBIX
MPaKTUIECKUX
HaBBIKOB
HUTOTI'O: 20
5.6. CamocTosiTeibHasi padoTa:
Bubt TpynoemMkocTb
Ne | HammeHnoBanue paszena . DopMBI TEKYIIIETO
CaMOCTOSITEIbHOM (akameMHYeCKUX
n/m JUCTIMTUTAHBI KOHTPOJIS
paboTHI 4acoB)
1 OCHOBHbI€ THITBI Pabota c yuebHoit Brmonnenne 12
XUMHAYECKHX JUTEPaTypO KOHTPOJIBHOM paboOTHI
paBHOBECUH U Pabora c
MPOIIECCOB B JKUBBIX JIEKIIMOHHBIM
cucTeMax. MaTepraIoM
(Ilporonutnueckue,
OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHEIC,
reTeporeHHbIe,
JUraHIHOOOMEHHBIE
paBHOBeECHS).
2 OcHOBBI (pU3NIECKOI Pab6ora c yae6HOU CobecenoBanne 4
XMMUHU OHMOJOTHYECKUX | JIUTEpaTypoi
CHCTEM. Pabota c
[MoBepxHOCTHBIE JIEKITMOHHBIM
SIBIICHUS, aJIcOpOLHsl U MaTepHaIoM




abcopOrusl.
OCHOBBI KOJIJIOUTHOM Pabota c yueonoi CobecenoBanue
XUMUHU. JucniepcHbie JIUTEepaTypou
CHCTEMBI, PaCTBOPHI Pabota c
BMC u 6uoronuMepoB | JICKITHOHHBIM
B (O YHKITMOHUPOBAHUHU MaTepruaIoM
KHUBBIX CHCTEM.
I'pyboaucnepcHbie
CUCTEMBI B UX POJIb B
KU3HEACSTETHHOCTH
OpraHu3Ma.
AMUWHOKHUCITOTEHI. Pabora ¢ yueOHoif CobecenoBanne
ITentuasl. benku JUTEPATYPOU
Pabota c
JIEKIIMOHHBIM
MaTepruaIoM
YrneBonsl. Pabora ¢ yueOHoif CobecenoBanne
MoHocaxapupl. JUTEPaTypOr
Onurocaxapuisl. Pabota c
[Nommcaxapumsl. JIEKIINOHHBIM
MaTepraIoM
HUTOT'O: 36
[ToaroroBKka K SK3aMeHY: 32
6. MeToan4yeckue yKa3aHus I 00y4AIOMIMXCS 110 OCBOCHHUIO IV CIUILIHHBI

JUis ycrenHoro OCBOCHUs JUCUUIUIMHBI «XUMHUS» HEOOX0UMa MpaBUIIbHAsT OpraHU3aLMsl
Tpy/a, MO3BOJISIONIAs PACIPENEUTh y4eOHYI0 Harpy3ky paBHOMEPHO B COOTBETCTBHH C
rpa¢pukoM oOpa3oBaTeslbHOrO Imporecca. M3ydeHue pa3fenoB JUCHUIUIMHBL - OyzAer
3QQPEKTUBHBIM TIPU  YCIOBUM  CAMOCTOSITENIFHOTO  H3YYeHHUS  y4eOHO-METOIUYECKUX
MaTepHaioB, pa3MerieHHbIX B cucteMe MOODLE, camocrosTenbHas paboTta ¢ ydeOHUKaMH,
y4eOHBIMU NOCOOUSMHU, HAYYHOM, CIIPAaBOYHOM JINTEPATYpOil, MaTeprualaMy MEePUOIUIECKUX
u3nanuii u lHTepHera

[TnanupoBaHue U opraHu3aIs BPeMEHH, HEOOXOAUMOTIO JJI U3YUYE€HUS JUCIUILINHBI

BaxHpIM yCIIOBHEM YCIENIHOIO OCBOEHUS AUCLMIIIINHBI SIBIISETCS CO3/1aHUE CUCTEMBI
MIPAaBWJIbHOM OpraHu3aluu TpyAa, HO3BOJIAIONIEH paclpeienuTh Y4eOHYI0 Harpy3Ky
PaBHOMEPHO B COOTBETCTBUU ¢ I'padkoM 00pa3oBaTebHOrO mporiecca. bosibiryto nomos B
TOM MOJKET OKa3aTh COCTaBJIEHME IJIaHa paObOThl HA CEMECTp, MECSIL, HeAeNo, AeHb. Ero
HaJINYME TIO3BOJIUT MOAUYUHUTH CBOOOIHOE BpeMs LENISIM y4eObl, TPYIUThCs 00Jiee YCIeIHO U
s dextuBHo. C Beuepa Bceraa Ha0 pacnpeessiTh padoTy Ha 3aBTPAIIHUAN JIEHb.

B koHI1e Ka)/10r0 JHS 11€71€c000pa3HO MOABECTH UTOT pabOThI: TIATENBFHO IPOBEPUTH,
BCE JIM BHITIOJTHEHO 110 HAMEYEHHOMY IIJIaHy, He ObUIO JIM KaKUX-I100 OTCTYIUIEHHH, a eciin
ObUIH, 0 KaKOW MPUYMHE OHU Tpou30uLTH. Hy>KHO OCYIIECTBIATH CAMOKOHTPOJIb, KOTOPBIi
ABJIIETCS HEOOXOAMMBIM YCIOBHEM YCHEIIHOM yueOsl.

7. OueHoYHbIEe MATEPHAIBI

OneHouHble Marepuanbl 0 AWCHUIUIMHE I IPOBEACHMS TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTali OOYYaroLIMXCsl BKIOYAIOT B ceOs MpUMEpPHI
oneHouHbIX cpeactB ([Ipunoxenne A k pabodeil mporpamMme JAMCHUILIMHBL), TPOLEAYPY U
KPUTEPUU OLICHUBAHUS.

8. Ilepeyennb y4yeOHOI JuTepaTypbl U pecypcoB cetn «HTepHeT», HEOOXOAUMBIX
AJIAA OCBOCHMUSA JUCHUIIJIMHBI




8.1. VYueOHasn quTepartypa:

1. O6mast u 6uodpusuueckas xumus. Yacts 1. YueOnoe nocobue. Pen. B.A. Jlananu,
A.C.ITonos. — CII0.: U3n-Bo C3I'MY um. .M. Meunukosa. — 2015 1. 198 c. 495 3k3. +
MOODLE Cucrema auctanimornsoro ooydenus C3I'MY um.M.1M.MeunukoBa
MeTtoauueckue nocooust

2. O6mas n ouoduzudeckas xumus. Yacte 2. YueOHoe nocooue. Pen. B.A. Jlananu,
A.C.Ilonos. — CII6.: U3a-Bo C3I'MYVY um. U.M.MeunuxoBa. — 2017 r. 134 c. 180 k3. +
MOODLE Cucrema nucranuunonnoro ooyuenust C3IMY um. .M. MeunukoBa
MeTtonuyeckue mocoous

3. Xumust: OCHOBBI XUMHH KUBOTO. YueOHHK s By30B (B. . Cnecapes), 5 uzm.
CII0,: Xumuzaat, 2009,-784 c¢. 196 3x3.

4, buooprannueckas xumus. Yueonuk.(TrokaBkuna H.A., baykos FO.U. ,3ypabsu
C.D.).M,: I'DOTAP.Menua,. 2012. -411c. 299 sk3., 2014 1. 22 5k3., 2015 1. 18 3K3.

5. buooprannueckas xumus. Y4eOHoe nocodue aisi CTYACHTOB MEAUIIMHCKUX BY30B.
Pen. B.A. Nananu, Y.A. Cokonosa, B.C. Copokuna CII6.: U3a-Bo C3TMYVY um.
N.N.Meunukosa. — 2015 1. 192 ¢. . 981 3x3. + 2014 r. -MOODLE Cucrema
nuctanonHoro ooyuenuss C3IMY um.M.M.MeunukoBa MeTtoinueckue mocoous

6. Xumust. [IpakTHKyM TS IOATOTOBKH K 3aHSATHUSAM 110 AUCIHILTNHE «XUMUSD).
YuebHoe nocobue A crynenToB 1 kypca. (Anekcees B.B., bexxan W.I1., Bykc O.b. u
ap.). CII6,: U3-eo BMA um. C.M.Kuposa. — 2012 1.

7. O6mas xumus. buopusnueckas xumus. XuMust OMOTEHHBIX 3JIEMEHTOB. Y YeOHUK
qutst MequiuHCeKuX By30B. (FO.A.Epmos, B,A,Ilonkos, A.C.bepnsuapen. FO.A.Epmios), 9
u3a.-M.:FOpaiit, 2011.- 560c.

8. O6mas xumus.. YueOHuK 11 MeauiuHckux By30B.(B.A.ITonkos, C. A. Ily3akoB),
- M,. ID0TAP-Memna,2007.-

9. OcHoBbl 00111€# 1 Orooprannyeckol XumMun. YueoHuk. (Apremona E.K.,
Hmutpues E.B.), M,: Knopyc. — 2014. -256¢.

10.  Ilpaktukym no oOmiel XuMuu. XUMHUSI OMOTEHHBIX AJIEMEHTOB. Y 4eOHOe nocodue
JUTSI CTYIeHTOB MenuimHCKUX By30B. (Pen. B.A.ITonkos, A. B. babkoB) 4 u3z.,- M.,
FOpaiit,2011.-239c.

11.  COopHuk 3a1a4 ¥ ynpaxHeHuil no oodueit xumun. Yue6Hoe nocodue. (C.A.
[Ty3akos, B.A.IlonikoB, A.A.®@wmunmnosa) S u3a.,-M,:}FOpaiit,2011.-255 c.
12.  PyKoBOICTBO K J1a0OpaTOpHBIM paboTaM M0 OPTaHUIECKON XUMHH: TOCOOUE TSt

By30B (AptembeBa H.H., benroponos B.JI.3ypa6su C.3. u ap.; moxa pe.
H.A.TrwoxkaBkunoit),-M.I'DOTAP- MEJI1A,2006.-320 c.
13.  I'pannbepr U.M. Oprannveckas xumus. .M., «/Ipocar, 2001.

8.2.  Pecypchl nHGOPMANIMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTn «AHTEepHeT»:

HaumenoBanus pecypca cetu «IHTEpHET» DNEeKTPOHHBIN aJipec pecypca

Journal of medical Internet research http://www.jmir.org

Wudopmanmonnas u obpasoBatenbHas cuctema | http://www.rosmedlib.ru
JUISl IPAKTUKYIONIUX Bpayeit

Poccuiickuii METUITMHCKAN TTOPTa http://www.rosmedportal.com




9.

Ilepeyenb WHGOPMANUMOHHBIX TEXHOJIOTHUIA,

HCIOJB3YEMBIX IJII OCBOCHUSA

AUCHHIUIMHBI, BKJIOYas NepeYyeHb MPOrpaMMHOr0 obdecrneyvyeHusi, MpopeccunoHAIbLHbIX
0a3 JaHHBIX M1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

9.1. Ilepeyenb MHGPOPMALHOHHBIX TEXHOJIOT Wi, HCIOJIB3yeMbIX IIPH OCYLECTBIECHUH
o0pa3oBaTeIbHOIO MpoLecca:
Ne HanmenoBanue paznena
NudopmannoHHbIe TEXHOJIOTHH
/1 MUCIHAILINHBI
D IEMEHTH XIMIUECKOI pasmerienne yueonnix matepruasioB B JUOC ®I'BOY
1 TePMOHHAMUKH 1 BO C3I'MY um. 1.11. MeunukoBa MI/.IH3ILpaBa.POCCI/II/I,
XUMHYECKOH KMHETHKH. https://moodle.szgmu.ru/mod/folder/view.php?id=75820
MexMOJIeKyIIsIpHBIC pa3Menienne yueOHbIx MarepuanoB B OMMOC OI'bOY
B3aUMOJIEUCTBUS U BO C3I'MY um. .. MeunnkoBa Mun3npasa Poccuu,
ArperaTHEIC COCTOAHHAL https://moodle.szgmu.ru/mod/folder/view.php?id=69620
BemecTBa. Boga, ee
2 | pacTBOPBI, MX KOJUIMTATHBHBIE
CBOICTBa U pOJIb B
OKpY KarolleH cpene u
KHU3HCACATCIBHOCTHU
OpraHm3Ma.
OCHOBHEIC THIIE xivteckx | PASMEIICHHE yaeonbix Matepuanos B OMOC OI'bOY
PABHOBECHi! 1 TIPOIIECCOB B BO C3I'MY um. N.11. MeunukoBa MI/_IH3z[paBa_POCCHI/I,
SKHBBIX CHCTEMAX. https://moodle.szgmu.ru/mod/folder/view.php?id=71740
(IlpoTonutnyeckue,
3 OKHCIHUTCIIBHO-
BOCCTaAaHOBUTCIIBHBIC,
TE€TCPOr€HHBIC,
JTUTaHIHOOOMEHHBIE
paBHOBECHS).
buorenHbIe 371€MEHTBI 1 pasmenenue yueoHeix Marepuanos B OUOC OI'bOY
4 | XuMusl 3arps3HEHUH BO C3I'MY um. N.1. MeunukoBa Munsapasa Poccun,
OKPY’KaIOLIEH CPEIpl. https://moodle.szgmu.ru/mod/folder/view.php?id=70252
OcHoBbI (hu3MUECKOi XUMUK | pazMelleHHe yueOHbIX MaTepuanos B OM1IOC ®I'bOY
5 OMOIIOTHYECKHIX CHCTEM. BO C3I'MY nm. .. MeuynukoBa Mun3npasa Poccun,
TloBepXHOCTHbIE ABICHN, https://moodle.szgmu.ru/mod/folder/view.php?id=79895
azcopOIus u abcopOuus.
OcCHOBBI KOIUTOMIHON XUMUH. | pa3MenieHue yueOHbx MaTepruaioB B JUOC OI'BOY
JlucniepcHple CHCTEME, BO C3I'MY nm. .. MeuynukoBa Mun3npasa Poccun,
pacteopsl BMC n https://moodle.szgmu.ru/mod/folder/view.php?id=80502
6 OHOTIOTUMEPOB B
(YHKIIMOHUPOBAHUY JKUBBIX
cucteM. ['pyboaucnepcHbie
CHUCTCMBI U UX POJIb B
MEIUIIUHE.
IetepodyHKIIMOHABHBIE pasmernienne yueOHbIx MarepuanoB B OMMOC ®I'bOY
OpraHU4eCKHUe COECIMHEHHUS - BO C3I'MY um. .. MeunukoBa Mun3znpasa Poccuu,
7 | BaKHEHIINE CTPOUTENbHbIE https://moodle.szgmu.ru/mod/folder/view.php?id=80750
KOMIIOHCHTHI ) KHUBOTO,
MEeTa0OJIMThI U
JICKApCTBCHHBIC IIPCIAPAThHI.
3 AMMHOKUCIOTSL. [lenTuasl. pa3Menienue yueoHbIx MarepuanoB B OMMOC ®I'bOY
benkn BO C3I'MY um. 1.1. MeunukoBa Munsapasa Poccun,



https://moodle.szgmu.ru/mod/folder/view.php?id=75820
https://moodle.szgmu.ru/mod/folder/view.php?id=69620
https://moodle.szgmu.ru/mod/folder/view.php?id=71740
https://moodle.szgmu.ru/mod/folder/view.php?id=70252
https://moodle.szgmu.ru/mod/folder/view.php?id=79895
https://moodle.szgmu.ru/mod/folder/view.php?id=80502
https://moodle.szgmu.ru/mod/folder/view.php?id=80750

https://moodle.szgmu.ru/mod/folder/view.php?id=88235
YrneBozpl. MoOHOCaXapH/Ibl. pa3merienue yueoHbix Marepuaios B JUOC OI'BOY
9 | Omurocaxapupl. BO C3I'MY um. N.1. MeunukoBa Munsapasa Poccun,
[lomucaxapumsr. https://moodle.szgmu.ru/mod/folder/view.php?id=88258
Iereponukanyeckne pa3menienue yueonbsix marepuaios B JUOC OI'bOY
10 | CoCAUHEHHS. Hyxseosunbr. BO C3I'MY um. .. MeunukoBa Mun3znpasa Poccuu,
Hyxneoruner. Hyknennossle | https://moodle.szgmu.ru/mod/folder/view.php?id=89268
KHUCJIOTEI.
9.2. IlepeyeHb NMPOrpaMMHOr0 oOecmeyeHHsl, MCMOJIb3YeMOr0 NMPH OCYIIeCTBIEHHH
o0pa3oBaTeJIbHOT0 Tpouecca (IUUEH3UOHHOe U  C6000OHO  PACHPOCHMPAHAEMOE

npozpammHoe o6ecneqeuue, 6 mom yucjie ome4eCmeeHHo2o npou3eodcm3a):

JIOKyMEeHTBHI,
Ne HaumenoBanue Cpoxk nelictBus IIOATBEPKAAOIINE
n/m MIPOrPaMMHOTO TPOAYKTa JTUICH3UU MPaBO UCIOJIB30BAHUS
POrPaMMHBIX TTPOIYKTOB
JIMIIEH3MOHHOE MTPOrpaMMHOE obecrieueHme
1. ESET NOD 32 1 rox ['ocynapcTBeHHBIN KOHTPAKT
Ne 07/2020
2. MS Windows 8 Heorpannuenno ['ocynapcTBeHHBIN KOHTPAKT
MS Windows 8.1 Ne 30/2013-0;
MS Windows 10 ['ocymapCTBEHHBINH KOHTPAKT
MS Windows Server 2012 Ne 399/2013-0A;
Datacenter - 2 Proc ['ocymapcTBeHHBIN KOHTPAKT
MS Windows Server 2012 Ne 07/2017-DA.
R2 Datacenter - 2 Proc
MS Windows Server 2016
Datacenter Core
3. MS Office 2010 HeorpannueHnHo [ocymapcTBeHHBINH KOHTPAKT
MS Office 2013 Ne 30/2013-0A;
['ocymapcTBEHHBIN KOHTPAKT
Ne 399/2013-0OA.
4. Academic LabVIEW Heorpannuenno ['ocymapcTBeHHBIN KOHTPAKT
Premium Suite (1 User) Ne 02/2015
JTUIIEH3UOHHOE MPOrpaMMHOe 00ecrieueHrne 0T€YECTBEHHOTO MTPOU3BOJICTBA
1. AHTHIIIArMaT 1 rox ['ocymapcTBEHHBIN KOHTPAKT
Ne 2409
2. «WEBINAR (BEBUHAP)» | 1 rog Kontpakt Ne 347/2020-M
BEPCHA 3.0
3. «Cpena 37eKTpOHHOTO 1 rox Kontpakt Ne 348/2020-M
oOyuenus 3KL»
4. TrueConf Enterprise 1 ron Kontpakt Ne 396/2020-DA
CBOOOIHO pacIpoCTpaHsIeMOoe IPorpaMMHOe 00ecTIeueHIe
1. Google Chrome Heorpannuenno OTKpBITOE TULEH3MOHHOE
COTJIalIeHne
GNU GeneralPublicLicense
2. NVDA Heorpanuuenno OTKpBITOE TULIEH3UOHHOE
corjamieHue
GNU GeneralPublicLicense

CBOOOIHO pacnpocTpaHsIeMoe NPOrpaMMHOE 00ecIieYeHHe OTEUECTBEHHOTO MPOM3BO/ICTBA



https://moodle.szgmu.ru/mod/folder/view.php?id=88235
https://moodle.szgmu.ru/mod/folder/view.php?id=88258
https://moodle.szgmu.ru/mod/folder/view.php?id=89268

1. Moodle Heorpanudenso OTKpBITOE JTHUIIEH3HOHHOE
COIJIAIICHUE
GNU GeneralPublicLicense
9.3. IlepeyeHb mpogecCHOHAJIBLHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBIX CHPABOYHBIX
cucTrem:
JIoKyMeHTHI, Pexum
HanMeHoBae Cpox MOJITBEPKIAIOIIIHE JOCTYTIA JUTsI
Ne - paBo o0yJaromuxcs —
n/n MPOTPaMMHOTO AACHCTBIA WCIIOJIb30BAHUS WHBAJIUIOB U JIUI] C
IpOJyKTa JHLEH3UN
MIPOrPaMMHBIX OrpaHUYCHHBIMHU
MPOAYKTOB BO3MOXHOCTSIMH 3JI0POBbSI
1. | Koncynsrant [1ntoc 1 ron Jorosop -
Ne 655/2020-DA
2. | OBC «KoncynbTaHT 1 rox Konrpakr http://www.studmedlib.ru/
CTYJICHTa» Ne 307/2020-DA
3. | OMb «KoHcynbpTaHT 1 roxg Kontpaxr http://www.rosmedlib.ru/
Bpaya Ne 281/2020-DA
4. |DBC 1 rox Konrtpakt https://ibooks.ru
«Ait0ykc.py/ibooks.ru» Ne 06/2020
5. | OBC «IPRBooks» 1 ron Kontpakt http://www.iprbookshop.ru/
Ne 08/2020-3K special
6. | DaekTpoHHO- 1 ron Kontpakt https://www.books-up.ru/
Ooubnmoreynas Ne 05/2020
cucrema «bykamn»
7. | OBC «M3aarenbcTBO 1 rox Konrtpakt https://e.lanbook.com/
Jlanp» Ne 395/2020-DA

10. MaTepHuajbHO-TeXHHYECKOe o0ecneuyeHne JTUCIUIIHHBI

VY4ueOHble ayTUTOpPUM JJIsl MPOBEACHUS Y4eOHBIX 3aHATHH JIEKIIMOHHOTO THIA,
IPYNNOBBIX M WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
IPOMEKYTOUHON aTTeCTallMi 00YyJalOUINXCsl, OCHAILIEHHbIE 000PY0OBaHUEM M TEXHUYECKUMU
cpeactBamu oOyuenusi: r. Cankr-llerepOypr, Iluckapesckuit mpocnekr, a. 47, mut AJl
(xopm.26), ayn. Ne 1-7, ®I'bOY BO C3IMY um. U.U. MeunukoBa Mun3zapasa Poccuu;
OOGopynoBanue: nocka (MenoBas); CTOJN TMpenojaaBaTelis, CTyJ NpPernojaBarens, CTOJbI
CTYJEHYECKHE, CTYJIbs CTYACHUECKHE. ;
TexHuueckue cpeacTBa OOyUEHHUS:
CHUCTEMHBIN OJIOK, MOHUTOP.
CneuuanbpHble TexHMUYeckue cpeactBa oOydeHusa: Roger Pen (MuauBuayaibHbII
OecripoBosiHON mepenatuuk Roger B ¢opme pyukn), Roger MyLink (mpumemHuk curnana
cucrembl Roger Pen) (nns obywarommxcs ¢ HapymeHusmu ciyxa); IntelliKeys (mpoBonnas
KJIaBHaTypa ¢ pycckuM mpudrom bpaiinsg ¢ MaToBbIM NOKPBITHEM YepHOTO 11BeTa), (I. CaHKT-
[TerepOypr, [IuckapeBckuii mpocmnekt, a. 47, aut P (kopm.9), ayn. Ne 18,19, ®I'bBOY BO
C3I'MY um. 1.11. Meunukosa Munszapasa Poccun).

VY4eOHble ayauTOpUM ISl TPOBEACHHS Y4YeOHBIX 3aHSATHUI CEMHHApCKOTrO THIIA,
TPYNIOBBIX M WMHIUBUAYAIbHBIX KOHCYJIbTALUH, TEKYLIETO KOHTPOJIA YCHEBAEMOCTH U
MIPOMEKYTOUYHOM aTTeCTalluy 00yJaroInuXCcs, OCHAIIEHHBIE 000PYIOBAHUEM U TEXHUYECKHUMHU
cpeactBamMu obOydenusi: r. Caunkr-lIlerepOypr, IluckapeBckuili mpocmekr, n. 47, mutr AJl
(xopm.26), ayn. Ne 1-7, DT'BOY BO C3I'MY um. .M. MeunukoBa Munznpasa Poccuu;
Ob6opynoBanue: cToa JabopaTopHbIi, (oTornekTpokonopumerp, pH-merp, BoOIBTMETD,

MYJbTUMEANA-TIPOEKTOP, HOYTOYK IpernojaBaTelis,


http://www.studmedlib.ru/
http://www.rosmedlib.ru/
https://ibooks.ru/
http://www.iprbookshop.ru/special
http://www.iprbookshop.ru/special
https://www.books-up.ru/-
https://e.lanbook.com/-

KOJIOBI, MPOOUPKU, CIIUPTOBKH, OIOPETKH, MUITETKH

TexHuueckue cpeacTBa oOOydeHHSA: MYJIbTUMEINA-TIPOCKTOP, HOYTOYK IpernojaBaTes,
CUCTEMHBIN OJIOK, MOHUTOP.

CnemnuanpHble TEXHHYECKHE cpenacTtBa oOydenums: Roger Pen (MuHmuBumyanbHBINA
OecripoBonHOl mepexatunk Roger B ¢opme pyukun), Roger MyLink (mpumemHuk curnama
cucteMbl Roger Pen) (mns oOyuaronuxcst ¢ HapymeHusmu ciyxa); IntelliKeys (mpoBogHas
KJIaBUATypa ¢ pycckuMm mpudTom bpaiiis ¢ MaTOBBIM MOKPBITHEM YepHOTO 11BeTa), (T. CaHKT-
[TerepOypr, [IuckapeBckuii mpocmekt, a. 47, aut P (kopm.9), ayn. Ne 18,19, ®I'bBOY BO
C3I'MY um. .. MeunukoBa Munsznpasa Poccun).

[lomemienuss a7 CaMOCTOATENbHOM  pabOThl  OOYYalOIIMXCS, OCHAIEHHBIC
KOMIBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO TMOJKIKOYEHUS K cetu «MHTepHeT» U
o0OecrieueHHble JOCTYIIOM K DJJIEKTPOHHOM HWH(OpPMAalMOHHO-00pa30BaTeNbHON  cpefe
VYuusepcurera: . Cankr-IlerepOypr, [luckapeBckuii mpocnekt, a. 47, mut AE (kopm.32),
ayn. Ne 1, mur P (xopm.9), ayn. Ne 18,19 ®I'bOY BO C3I'MVY um. .M. Meunukora
Munsgpasa Poccun.



[Tpunoxxenne A

MunucrepcerBo 3apaBooxpanenus Poccuiickon denepanuun

(dexepanbHoe rocyrapcTBeHHOe 0101KeTHOEe 00pa3oBaTe/IbHOE YUpeKIeHne
BbICIIEr0 00Pa30BaAHUSA
«CeBepo-3anagHblii rocyapcTBeHHbI MeINIMHCKN YHUBEPCUTET
nmenu U.U. MeynukoBa»
Munucrepcrsa 3apasooxpanenus Poccuiickoin ®@enepauuu

(®T'BOY BO C3I'MY um. 1.1. MeunukoBa Munznpasa Poccun)

OHEHOYHBIE MATEPHUAJIBI

(my1st TpOBEICHHS TEKYIIIETO KOHTPOJISA YCIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTAIMH 00YUarOIINXCS)

CnennajabHOCTD: 31.05.01 JIeueGHOE Aemo
HanpaB/jieHHOCTB: Opranuzanus 1 OKazaHue NePBUIHON
MEJIMKO-CaHUTAPHOM ITOMOIIU B3POCIOMY
HACEJICHUIO B MEJUIIMHCKUX OPTaHU3aIUsAX
HaumeHnoBaHue AMCHHUILIMHDI . XuMHus

Cankr-IlerepOypr — 2021



1. IlepedeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS 110 AUCHHUILIMHE

Kon unaukaropa

OneHouHbIe
JIOCTHKECHHS Pesynbrarer 00y4eHus (TToKa3aTean OIeHNBAHNS) cpencTBa
KOMIIETCHIIUU P
HU-2 ONK-10.2. | 3naer: KOHTPOJIbHEIE
Kiaccudukarmro, CTpoeHHE W CBOWCTBA OCHOBHBIX | BOIPOCHI,
KJIACCOB MPUPOJIHBIX COSIMHEHNH, a TaK)Ke COSAMHEHNH, | CUTyallHOHHbBIE
BBICTYMAIOIINX B POJIM JICKAPCTBEHHBIX CPEJICTB, 3a1ayu,
IToHATHE O THUIAX XMMHYECKUX CBA3EH: KOBaJeHTHOM, | TECTOBBIC 3alaHuUA,
HWOHHOW, BOJOPOJHOMN, JOHOPHO-AKLIENTOPHON
Posib OMOTeHHBIX PTIEMEHTOB M UX COSAMHECHUHN B )KHBBIX
CHUCTEMAaX.
Ymeer:
UICHTU(DUIIMPOBATH OCHOBHBIE KJTACCHI COCTUHEHUIM
n3MepsaTh pH OnOXKHUIKOCTEH, SJEKTPOTHBIX BOCCTAHO-
BHUTEIBHBIX MMOTEHITUAIOB, CKOPOCTH ITPOTEKAHMS
XUMHYCECKUX peakiuii, 0y(hepHOl eMKOCTH
OMOXUIKOCTEH, KHCIIOTHOCTH U OCHOBHOCTH BOJTHBIX
PacTBOPOB BEIIIECTB.
HUJI-3 OIIK-10.3. | 3naer: KOHTPOJIBHBIE
OU3HKO-XUMUYECKUE aCIEKThl BAXKHEUIINX BOIIPOCHI,

6I/IOXI/IMI/I‘ICCKI/IX mpoucCcCoB MW  pas3jIMYHBIX BHJI0B
OaylaHCOB B OpraHNU3Me U OKpYXKaloIIeH cpee.
Teoperudeckue OCHOBBI OHOPHEPreTHKH, (DaKTOPHI,

BJIMAIOIINE Ha CMCIIECHHUE XMMHYCCKOT'O pPaBHOBECUS B

OMOXMMHYECKHX W  OJKOJIOTHYECKHX  Mpoleccax.
OcobenHoctH (UBUKO-XMMUYECKUX  JTUCTIEPCHBIX
CHCTEM H PaCTBOPOB, OMOIOINMEPOB.

OcHOBHEIE THTIBI PaBHOBECHBIX IPOLIECCOB
KH3HEIESATEINbHOCTH: HPOTEONUTUIECKHE,
reTeporeHHbIE, JMTaHIHOOOMEHHEIE, penokc-
MOTEHIIUABI.

MexaHu3mbl aedcTBus Oy(QepHBIX CHCTEM OpraHu3Ma,
X B3alMOCBA3b W pPOJIb B TOJAEPKAHUU KHUCIIOTHO-
OCHOBHOTO  TIOMEOCTa3a, OCOOEHHOCTHM  KHCJIOTHO-
OCHOBHBIX CBOMCTB aMHHOKHCIIOT U OEJIKOB.

CpoiicTBa BOJABI M BOAHBIX PACTBOPOB CHIBHBIX H
CJIa0bIX HJIEKTPOJIUTOB.

Poinb OMOTEHHBIX 3JIEMEHTOB M MX COSIMHEHUH B KUBBIX
CHUCTEMaX.

Crpoenne, XHUMHUYECKHE€ CBOWCTBA M  JIEWCTBHE
BOKHEHINNX OMOOPraHUYCCKUX BEIIECTB
YMmeer:

IIpoBOINTE KAUECTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3
XUMHYECKUX BEIIECTB,

n3MepsaTh pH OnoxkuakocTei,

3NEKTPOIHBIX BOCCTAHO-BUTENBHBIX TTOTEHIINAJIOB,
CKOPOCTH MPOTEKAHUSI XUMUIECKHUX peaKini, OydepHon
E€MKOCTH OMOXKUAKOCTEH, KHCIIOTHOCTH U OCHOBHOCTH
BOJHBIX PACTBOPOB BEILECTB.

BrimoaHsTh PacCUCThL KOHI.[GHTpaLIPIﬁ, A03 COoACpKaHUA
BCIIIECTB B PAa3/IMYHBIX paCTBOpPax U CMECAX.

TECTOBBIC 3a/IaHMUS,
KOHTpOJIbHAs paboTa,
CHUTYaI[HOHHBIC
3aj1a4y,
naboparopHas
pabora,
JIEMOHCTpANus
MPaKTUIECKOTO
HaBbIKa




[Iporuo3upoBaTh XMMHUYECKHE CBOMCTBA OPraHUYCCKUX
BEIIIECTB 110 opMyIIE.
[Tonb30BaTHCS XMMUYECKOM MOCYI0N U peaKTUBaMHU.

HMeeT HABBIK:

[IponsBoauTh (hM3UKO-XUMUYIECKIIE M3MEpEeHMS,
XapaKTEPU3YIOIINE CBOWCTBA PACTBOPOB, CMECEH.

[IpencraBisTh pe3yabTaThl SKCIIEPUMEHTOB
Y HaOJIOZICHUI B BUJIE ITPOTOKOJIA.

OpueHTupoBaThcss B KiIacCU(PHUKALWW, CTPOCHHU H
CBONCTBax MpenapaTos.

BezonacHoii paboThl B XUMHUYECKOH J1aOOpaTOpHU.
YMmenunem o0pammartscsi ¢ XUMHIH YeCKOH TTOCY 10,

pCaKkTuBaMu, CAKUMHU, AJOBUTBIMHU, JICTKOJICTYYUMU

COeTMHEHHSMHU
HNJI-4 OIK-10.4. 3HaeT: KOHTPOJIbHBIE
. .. | BOIIPOCHI,
[TonsTHE O THHAaX XUMUYECKHX CBSA3EH: KOBAJICHTHOM,
o . N CHUTYaI[HOHHBIC
MOHHOM, BOJOPOHOM, TOHOPHO-aKIIENTOPHOM
3a/1auH,
Ymeer: TECTOBBIC 3aJ[aHM,
Hafitn, omeHutp u 00paboTaTh CHOPaBOYHYIO W
o6ubnmorpadudeckyro nHpopMaIuo mo npobieme.
2. IIpumepsbl OLEHOYHBIX CPEACTB W KPUTEPHMH OUECHUBAHUA [JIsl NPOBedeHUS

TEeKYIIero KOHTPOJIsI
2.1. Ilpumepbl BXOTHOTO KOHTPOJIS

1. Hanumure ypaBHEHMs peaklUM IOCJIEI0BaTEIbHOTO OKUCIIEHUS ATUIeHuKond. Kakue
OPOAYKTHl TpH d3TOM oOpasytorcsi? HazoBuTe WX MO MEXAYHApOJHOW HOMEHKJIAType
HIOITAK.

2. HanumuTe ypaBHEHHs peakluid MATKOTO OKHCTICHUS COSAMHEHUN:
a) mponanTuoi-1, 6) mpomanon-1, B) mponanoi-2. HazoBute npoayKkThl peakiiuii.

3. Hamummmre ypaBHEHUE peakIMy MATKOTO OKHCIICHHS [UCTENHA!
HS-CHZ-TH-COOH
NH,
OnwumuTe 6MOIOrHYecKoe 3HaUeHUe Mpolecca

4. Kakoe cBOICTBO THOJIOB IO3BOJISIET MCIIOJIB30BaTh UX B KAY€CTBE AaHTUAOTOB?
IIpuBenuTe ypaBHEHHE COOTBETCTBYIOIEH PEAKIIMH C YYaCTHEM aHTHI0Ta

YHHUTHOJA:
CH,-SH

CH-SH

CH, -SO,Na
5. Hanummre ypaBHeHHE peakiiMi METHIOBOTO CIUPTa C METAIUTMYECKUM HaTpUEM, a 3aTeM -
PEaKIMK MOJYYEHHOTO COSTMHEHUS ¢ BOIOM. UTO 00amaet 0osbiiei KUCIOTHOCTHIO IO
Bpencreny-Jloypu — metanon unu Bona? Jlaiite 060CHOBaHHBINM OTBET.
6. Kakoif ciupT BXOAUT B cocTaB kupoB? Hamummre ypaBHEHUsT peaklnii TIIHIIepHHA!
a) OKHUCIJIEHMsI IEPBUYHOM CIIMPTOBON I'PYIIIIbI;
0) srepuduxaruu GochopHONH KHUCIOTOM.
HasoBure npoayKThl.




Kpurtepuu orieHky, 1kajga OlEeHHBAHUS 3a4TCHO/HE 3a4TEHO

«HC 3a4YTCHO»

MNpEABbABIIACMBIC K 3aJaHWIO0 HC BBITIOJIHCHEIL. Hert oTBeTa.

Ouenka Onucanue

«GAUTCHOY JemMoHCTpHpyeT TOIHOE TOHUMaHHWe TmpoOneMbl. Bce TpeboBaHws,
MIPEIbSIBIsIEMbIE K 33/IaHUI0 BHITIOJTHEHBI
JleMoHCTpUpyeT  HENMOHWUMaHWe TpoOJeMbl. MHorue  TpeOOBaHUSA,

2.2. Ilpumepsbl TECTOBBIX 3aJaHMIA:

MJI-2 OIK-10.2.
Ha3panue Bonpoca: Bonpoc Ne 1
[Ipoiiecc HaKoOMIEHHs BEIIECTBA HA TBEPIOM TOBEPXHOCTU HA3BIBACTCS:

uhkhownE

CopOrus
AlcopOouus
HecopOrus
Ancopouust
PactBopeHune

Ha3zBanue Bonpoca: Borpoc Ne 2
Kakue ¢pyHKIMOHATIBHBIE TPYIIIBI IPUAAIOT THAPOPUIBHBIN XapakTep BeLUlecTBY?

1. CHs
2. NH;
3. CgHs
4. C=0
5. COOH
N -3 OIIK-10.3.

Ha3anue Bonpoca: Bonmpoc Ne 3
Ykaxure HCIOJIIPHYIO KOBAJICHTHYIO CBA3b!:

agrwbdE

C-O0
C-N
CI-Cl
O-H
O...H

Ha3zBanue Bonpoca: Bonipoc Ned
Kaxk nm3mensercs MOBEPXHOCTHOC HATAKCHHUE BOJbI B IPUCYTCTBUH IMOBCPXHOCTHO-
HEaKTUBHBIX BEILECTB?

1.

2
3.
4.
5

VYBenmmunBaeTcs

YMeHbmaeTcs

He u3mensiercs

YBenuuuBaercs, a HIOTOM YMEHbILIAETCS
YMeHbIIaeTcs, a MOTOM YBEITUIHBACTCS

Ha3zBanue Bonpoca: Bonpoc Ne5
Kaxk u3mensieTcs mnoBepXHOCTHOE HATSKEHUE BOJIbI B IPUCYTCTBUH MOBEPXHOCTHO-
HCAKTHUBHBIX BeHIeCTB?

1.

2.
3.
4

YBenuuuBaeTcs

YMeHbIIaeTcs

He u3mensiercst

VYBenuuuBaercs, a HOTOM YMEHBIIIAETCS




5. YMeHbIIaeTcs, a IOTOM YBEJINYUBAETCS

Ha3zBanue Bonpoca: Bonpoc Ne6
Bri6epuTe npaBUIIbHBIA OTBET
YcToiunBbIe TaKTOHBI 00Pa3yIOTCsI IPH HarpEeBaHUH
1. a-okcokucioT
2. O-THJIPOKCUKHUCIIOT
3. B-THIPOKCUKHUCIIOT
4.. B-OKCOKHCIIOT
5. Y-THAPOKCUKHCIOT

N-4 OIK-10.4.

Ha3Banne Bonpoca: Bonpoc Ne/

Kakue noHbl nosABIAOTCS B (hpribTpaTe B IMpoliecce HOHO-0OOMEHHOM afcopOuum Ha
KaTHOHUTAX?

1. H'
2. Na'
3. OH
4. CI
5. H,O

Ha3Banmue Bonpoca: Bonpoc Ne§
Bri6epuTe npaBUIbHBIN OTBET
Jleruaparanuy npy HarpeBaHUU MOJBEPraeTcsi KUCIOTa
1. 3-ruapokcudyranoBas
2. OytaHoBas
3. 3-okcobyTaHoBast
4. 6yraHanoBas
5. 2—okcobyraHoBas

Ha3Banmue Bonpoca: Bonpoc Ne9
OKCOKCUKHCIIOTOU SIBIISIETCS

1. a-keroriyrapoBas

2. MOJIOYHAas

3. BUHOTpaIHas

4, MacnsiHas

5. TMMOHHAs
Ha3zBanue Bonpoca: Bonpoc Nel0
Bri6epuTe npaBUIbHBIN OTBET
I'MApOKCUKUCTIOTON SBIIAETCS

1. suTapHas

2. MOJIOYHAS

3. MacIstHast

4. mupOBUHOTPATHAS

5. OeH3olHas

Ha3Banue Bonpoca: Bonnpoc Ne

Bribepure npaBuIIbHBIN OTBET

Kucnora, umeromas popmyny CH3—CH(OH)-CH2—-COOH, na3biBaercs
1. o-ruapokcumacisHast
2. 2—okcoOyTaHoBas
3. B-ruapokcumaciisinas



4. 2-runpoxcudyraHoBast
5. 0-TUAPOKCUNPOIIAHOBAS KHCIIOTA

KpI/ITepI/II/I OLICHKH, IIIKaJIa OIICHHNBAHUA TCCTOBBIX Sa,I[aHI/Iﬁ

Onenka bana Onucanue

«OTITUYHOY 9-10 BrimonneHo B mosHoM o0bemMe — 90%-100%

«XOPOILIOY 7-8 BrinosseHo He B mosiHOM 00beme — 80%-89%
«YAOBIETBOPUTEIHHO» 5-6 Brimonneno ¢ otknonenueM — 70%-79%
«HCY/IOBJICTBOPHUTEIILHO» 0-4 BeimosaHeHo yactiuHo — 69% 1 MeHee NpaBHIIbHBIX OTBETOB

2.3. [Ipumepbl KOHTPOJIbHON PadoOTHI

WJ1-3 OITK-10.3.

1.* Beruncnure MOJISpHYIO KoHIeHTpamuto pactBopa CuCl,, ecnm u3BecTHO, YTO IS
MIPUTOTOBJICHUSI PacTBOpa B MepHOW Konbe oOobemMoMm 500 MJI HCHOJIB30BAIHM JIBE
amMIyabel (PUKCAHAIOB, KaXIBIH U3 KOTOpPHIX coaepkut 1mo 0,1 MOIb SKBHBAJICHTOB
BEIIECTBA.

A0,8M b1,6 M B2,0M ro2m 1 0,4M

2+
2.* YKaxxuTe MOJIIpPHYIO KOHILIEHTpalUo KaTHOHOB MQ“" B CBIBOPOTKE KPOBH, €CIIU U3BECTHO,
yT0 B 100 MJ1 3TOM )KUJIKOCTH COAECPKUTCS 2,4 MI' KATUOHOB.

A10%M B1M B10°M rolufg10%u

3.* BpraucnuTe MOJISIPHYIO KOHIICHTPAIUIO 3KBUBaJICHTOB B pactBope HySO4, momydeHHOM
npu npudasnenuu k 100 M 15 % (p = 1.1 r/mu) pactBopa Boabl 10 o0bema 500 m.

A0335H 50,67 u B 0,56 u o28u 110,028 1

4.* B KakoM M3 Npe/ICTaBICHHBIX PACTBOPOB camMasi OoJibliasi KOHLIEHTpalKs SKBUBAJICHTOB,
€CJIM MOJIIPHOCTD BO Beex ciaydasx 0,01 M?

A CH30H b CH3;COOHB H,S0O, I A|2(804)3 ,}1 FeCI3
5. Ykaxute BoIpaxkeHue 11 Kpag,, COOTBETCTBYIOIIEE IPOLIECCY
2C(tB) + Oy(r) — 2CO(r) AH>0
A KTC(0,) Bk~ [03] B 1/[0;] I [0,)/[COJ* I [COT?
/[07]
6. YKaxxuTe HalpaBJIeHHE CMEUIEHUsI PABHOBECHUS MPU YBEIIMUEHUU KOHUEHTPAIUU YTapHOTO
rasza B TOM e mpouecce
A BHpaBo b BieBo B BiusiHus HeT [ xak BJIEBO, TaK U BIPaBO
7. YKa)uTE, Kak U3MEHUTCS 3HAYEHUE Kpapy IPU OXJIAXKIEHUH B TOM K€ IIPOIIECCE
A yBenmnuutcs b ymeHbmutTces B He uzmenurcs [ BustHUSA HET
8. YkaxuTe B pacTBOpax KaKHX AJIEKTPOJIMTOB MPOLIECC AUCCOLUAIIMH Oy1eT 00paTUMBbIM:
A HN02 B HCI B Fe2(804)3 I K3PO4 ,21 KCN

9.% Vkaxkure B pacTBOpax KaKMX BEUIECTB IpoOIEcC AUCCOLMAIUU OyAeT COOTBETCTBOBATH
KaK CUJIbHBIM, TaK U CIIA0BIM DJIEKTPOJIUTAM:

A HNO; b HCIO4 B FeSO, I' KH2PO4 JI KCNS

10.* Bo CcKOJBKO pa3 KOHIIEHTpAIUs HOHOB BOAOpOJa (KHUCIOTHOCTb) B HOPMAaJlbHOM
KEIyJOYHOM COKe OoJpIlle, YeM B COKE C TMOHM)XEHHOW KHCIOTHOCTBIO, €CIH B
cooTBeTCcTBUM ¢ HOpMOH pH kenynodnoro coka ~1, a mpu nmaroiaoruu ~3.

A3 b 1000B 100 10 0,001




Kpurepun olieHKH KOHTPOJIBHOH paboThI

OneHka bana Onucanmne

11-15 | 3HaeT Bech y4eOHBII MaTepHai, OTAMYHO IOHUMAET U POYHO
ycBomn ero. Ha Bompocel (B mpemenax MpOrpaMMbl) JaeT
«OTITUYHO» NpaBUIIbHBIC, CO3HATENLHBIE U YBEPEHHBIE OTBETH. B yCTHBIX
OTBETax IMOJb3yeTCs IUTEPATYPHO MPABHIBHBIM S3IKOM U HE
JTOITYCKAEeT OMIMOOK

7-10 3Haer Bech TpeOyeMblii y4eOHBIH MaTepuai, XOpOIIo
MOHMMAaET M MPOYHO ycBowi ero. Ha Bompockl (B mpeaenax
«XOPOIIIOY» MporpaMMbl) OTBeuyaeT Oe3 3arpyaHeHMid. B yCTHBIX OTBeTax
MOJNIB3YETCS JINTEPATYPHBIM SI3bIKOM W HE JejaeT rpyObix
0ImnO0K

4-6 3HaeT OCHOBHOW yueOHbIH Marepuan. Ha Bompocel (B
npeenax MporpaMMbl) OTBEYACT C 3aTpyAHEHHEM. B yCTHBIX
OTBeTax IOIyCKaeT OIIMOKH MPH M3JI0KECHUH MaTepuaia U B
MOCTPOCHUH PeUn

«YOOBJICTBOPUTCIILHO»

0-3 He 3Haer Oompluell yactu yueOHOro marepuana, OTBEYaerT,
Kak MPaBUJIO, JIMIIb Ha HABOJSIINE BOIPOCH! MPEIOIaBaTes,
HEYBEpPEHHO. B yCTHBIX OTBeTax JOIyCKaeT JacTele U rpyObie
omnoOKu

«HEYOOBJICTBOPHUTCIILHO»

2.4. IlpuMepbl KOHTPOJIbLHBIX BONPOCOB /115 co0ece0BaAHUS

WJI-2 ONK-10.2.

1. HeoOpaTtumele u obOpatumsble peakiuu. [loHsATHE 0 XMMUYecKOM paBHOBecuu. KoHcTaHTa
XUMHYCCKOI'0 paBHOBECHUA. q)aKTOpI)I, BJIMAIOIIUC HA €€ BCJIIMYUHY.

2. VYreBonsl. MoHocaxapuibl. Xumudeckue coiictBa. OOpa3oBanue O-IIMKO3UAOB Ha

npUMepe peaknuid: a) IIIOKO3bI C JTAHOJIOM; 0) TIIFOKYPOHOBOH KHCIOTBI C  (DEHOJIOM.
[IpuBenuTe mMONHBIE Ha3BaHWsS MPOAYKTOB peakUMi. 3HAaYeHHWE peakluu o00pa30BaHUS
[JIMKO3HJIOB B )KUBOM OpPTaHH3Me

WJ1-3 OTK-10.3.

3. Obpa3zoBaHue, pa3pylieHue U TpaHCHOpMaLUs KOMIUIEKCHBIX COEIUHEHUH, UX KHCIOTHO-
OCHOBHBIE CBOMCTBA.

4. KapOOHOBbIE KHMCIOTBI. DJIEKTPOHHOE CTPOEHHE KapOOKCHIILHON TpyYIIbl. XapaKTepHbIe
peakuuu: cosneodpazoBaHusl (KHUCIOTHBIE CBOWMCTBA), HYKJICOQUIBHOTO 3aMEIICHUs Ha
npuMepe YKCYCHOU KUCIOTHI. [IpuMeHeHrne kapOOHOBBIX KUCIIOT B MUIIEBOH, JJAKOKPACOUHON
NPOMBIIIJICHHOCTH, B TIPOM3BOJCTBE IIOJIMMEPOB, B CEJIBCKOM XO3siicTBE. MOHO- H
MOJIMHEHACHIIIEHHbIE KapOOHOBBIE KUCIIOTHI. 3HAYEHHE UX JJIS 30POBbS HACEICHUS

5. BnusHue pa3nuuHbIX (PAKTOpPOB HA MPOTEKAHWE OKHCIUTEIHHO — BOCCTaHOBHTEIBHBIX
peakuuii. PaccMoTpuTe 3TO BIMSHUE Ha CIEAYIOIUX peakuusax: a) Zn + HySO4 (pazd.) = ...

0) Zn + H,SOy(konm.) = .... B) Cl, + KOH(xomox.) = . 1) Cl, + KOH(ropstu.) = ....n)
KMnO; + Na,SO3 + H,SO, = ... e) KMnO; + Na,SO3 + H,O )K) KMnO, + Na,SO3 +
NaOH=.....

WJI-4 OIIK-10.4.

6. DHeprus ['mO6ca - cBOOOIHAS SHEPTHUS CUCTEMBI. KpuTepuu caMonpon3BOIIBHOTO
NpoTeKaHUs mpoliecca — o01mas GopMyIUpoBKa 2 — ro 3aKOHA TEPMOAMHAMUKHU.

7. AmMuaunblii OydepHblii pacTBop. MexaHusMm OydepHOro AeWCTBUS. YpaBHEHHE IS
pacuera pH ammuaunoro 6ydepa. O6nacts OydepHoro aercTBus.

8. AMMHOKHUCIIOTBI. XUMHUYECKHE CBOMCTBa aMMHOKHUCIIOT KaK reTepo()yHKIIMOHATBHBIX
coerHEeHUH. AM(MOTEPHOCTh aMUHOKHCIIOT Ha TIpUMepe BaJIMHA, JIN3WHA, THPO3HHA.



KpuTepun o1ieHKH KOHTPOJIBHBIX BOIPOCOB:

Onenka

Bbanasl

Onucanmne

«OTJIIMYHO»

9-10

CTaBUTCSI B TOM  CcIy4dae, KOrJga  OOydYarommics
WCYEPNBIBAIONIE 3HACT BECh MPOTPAMMHBIM MaTepHua,
OTJINYHO TIOHHMMAaeT U MPOYHO ycBomia ero. Ha Bompock (B
Mpeieax MporpaMMbl) AaeT MPaBHIIbHBIE, CO3HATENBHBIC U
YBEPEHHBIE OTBETHl. B pa3sMUYHBIX MPAKTHYECKUX 3a/IaHUSIX
YMEET  CaMOCTOSITEIBHO  IOJIb30BAThCS  MOMYyYEHHBIMHU
3HaHUSAMHU. B YCTHBIX OTBETax W MHUCBMEHHBIX paboTax
MOJIB3YETCST  JTUTEPATYpHO TPABHIBHBIM SI3BIKOM H  HE
JTOITYCKaET OIIMOOK.

«XOPOIIIO»

7-8

CTaBHTCS B TOM Cllyyae, KOrJa OOyd4aroIuiics 3HAeT BECh
TpeOyeMbIii MPOrpaMMOil MaTepuai, XOpPOIIO IMOHNMAaeT H
MPOYHO ycBOWI ero. Ha Bompocs (B mpemenax mporpaMmsbI)
oTBevaeT 0e3 3aTpyAHCHUH. YMeeT NPUMEHATh MOTydeHHbIE
3HaHHAd B IPAKTUYCCKUX 3aJaHUAX. B YCTHBIX OTBETaX
MOJIB3YETCS JIUTEPATYPHBIM SI3BIKOM W HE JeNaeT TPyObIx
ommnbok. B mmceMeHHBIX paboTax JOMYCKaeT TOJBKO
HC3HaqHTeHBHHﬁ(HHH6KH.

«YAOBJIETBOPUTEILHOY

5-6

CTaBHUTCSI B TOM CJIy4ae, KOraa oO0ydJaroluicsi 0OOHapyKUBaeT
3HaHHE OCHOBHOI'O MPOTrPaMMHOIO Yy4eOHOro Marepuania.
IIpy npumMeHEeHMM 3HAHMM Ha IPAKTUKE HCIBITHIBACT
HEKOTOpBIE 3aTPYJHEHUS U TPEOJ0IeBaeT UX C HEOONBLION
MIOMOIIBIO TIpenoAaBarens. B yCTHBIX OTBeTax AOIMYyCKaeT
OoMOKY IpHU M3JI0KEHUN MaTepuaa 1 B IOCTPOCHUH peun. B
MUCHMEHHBIX PabOTax JieiaeT OUIHOKH.

CHECYOOBJICTBOPHUTCIILHO»

0-4

CTaBHUTCS B TOM CJIy4ae, KOraa oO0ydJaromuicsi OOHapyKUBaeT
HEe3HaHUWEe OONBLION YacTH MPOrPaMMHOTO Marepuaa,
OTBEYaeT, KaK IMpaBWUiIO, JIMIIb Ha HABOJSIINE BOMIPOCHI
npernojaBarens, HEYBEpEHHO. B THCBMEHHBIX paboTax
JIOITyCKAEeT YacThle U rpyObIe OMINOKH.

2.5. Ilpumepsl J1a60paTOPHON PadoTHI

WJ1-3 OIIK-10.3.

JIJABOPATOPHA PABOTA Ne4

«BJIUSAHUE PA3/IMYHBIX ®PAKTOPOB HA ITPOTEKAHHUE
OKUCJIUTEJBHO-BOCCTAHOBUTEJIBHBIX PEAKIIUIA»

Ienr pabGorei: Hayuntbes coctaBisaTe mnosiHble ypaBHeHuss OBP, wucnone3ys meton
nosypeakuuid, u BbuUcHATh DJIC. DKciepuMeHTaIbHO yOeAUThCS BO BIMSHUU MPHUPOJIBI
B3aMMOJECHCTBYIOIUX BEIIECTB M KHCIOTHO-ILIEJIOYHOTO XapaKTepa Cpelpl Ha IPOTEKaHUE

OBP.

CymHOCThL METOAMKHM: METOJ IOJypPEeaKiMii IMO3BOJIIET MPAaBUIBHO OIPEICIUTh
npoayktel, Kodddurnuentst B OBP, paccuurars 3JIC u omnpeaenuTs HampaBlICHHUE
CaMOIIPOHM3BOJILHOTO TIPOIIECCa, a TAK)KE OIECHUTD BIMSHUAE Pa3IHUHBIX (aKTOPOB.

Ipu6opsl u peakTuBbi: BoaHbIe pacTBOPBI Cra(SO4)3, H202, KoCr07, KI, KMNnO4, NaNO,,
I,, FeCls, H2SO4, NaOH, CCly4; NaySO3(kpuct) u FeSOy4(kpuct). IlITatus ¢ mpoOupKaMu.

MHOPAAOK BBIIIOJIHEHUSA PABOTbI




OmnbiT 1. OnpenesieHne HAMPABJIEHUsS] CAMONPOU3BOJILHOT0 MPOTEKAHUS OKHCJIUTEIHHO-
BOCCTAHOBHUTEJIbHOM peaKkium.

YcraHoBHTe, Kakas peakius OyAeT MpOTeKaTh CAMOIPOW3BOJIBHO B CHCTEME COJEpIKaIlei
cmech BernectB: FeCls, FeSOy, I, u Kl Jlns atoro mpozenaiite cieayroliee:

1.

How

o

OneIT

BoiaenuTe 3 ykazaHHBIX YETBIPEX PEAreHTOB JBE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
(red/ox) maper. Jlns KakaoW Mmaphl  BBIIMIIATE YPAaBHEHHUS  IOJypPEaKIIHU
BOCCTAHOBJIEHMSI U3 TaOJMLbl CTaHAAPTHBIX 3JEKTPOJHBIX IOTEHLUHUAIOB U
COOTBETCTBYIOIIEE 3HAYCHHE MTOTCHIINANIA.

VYkaxuTe 4vacTully, KoTopas OyneT urparb poJib OKHCIUTENS B IOIYPEAKIUH C
O0OJBIIMM TOTEHIHAIOM. YKaXUTe YacTUlly, KoTopas OyaeT wurparb poJib
BOCCTAHOBUTEJIS B ITOJIYPEAKIIMN C MEHBIINM ITOTEHIIMAIOM.

Berauciure DJIC u onenute, sieisiercs iu OBP oOpatumoit niam HeoOpaTUMOH.
Pemmute BOmpoc O TOM, B KakOM HallpaBJIEHUU IPOTEKAET MOJIYpPEaKLUs ISl
OKHUCJIUTENIS U B KAKOM — JJI1 BOCCTAHOBUTEIIS.

CocraBbTe nonHoe (cOaTaHCUPOBAHHOE) YPAaBHEHHUE PEAKLIUH.

Bribepute He0OX0AMMBIE PEAKTUBBI U SKCIIEPUMEHTAIBHO MPOBEPHTE BO3MOXKHOCTD
nporekanus OBP. 3anumunre npusHaku 00pa3oBaHus MPOIYKTOB PEAKIUH.

2. Bansanue CTeIIEeHN OKHCJICHUA XpoMma Ha ero OKHCJ/INTCJIBbHO-

BOCCTAHOBHUTEJIbHBbIE CBOMCTBA.

1.

Onpenenurte okucauTeNb M BoccTanoButens B peakiun: KoCroO; + Kl + H,SO,,
JUIS ATOTO HAMIUTe HOTEHIMANIBI U 3aI0JIHUTE TaOIUILY:

Yactyua K* Cr,0/~ I H* SO,”
red/ OX-(pyHKIUS IO CTENICHH OKUCIICHHS 0X
ITorennuan, B -2.92
Oxkwucaurens /BoccTaHOBHUTENb B peakLK -

2.

Brinmumure mnonypeakuuio ISl OKHUCIUTENS U MOYpPEaKIUIo Il BOCCTAaHOBUTENS (B
obpatHOoM nopszike) u3 Tabaunbl. Beraucnure DJ1C, caenaiite BpIBOA 00 00paTUMOCTH
OBP. Hanumure nonxoe ypasuenue OBP.

Haneiite B nmpobupky 0,5 M kanuii auxpomara, go6aBbTe 0,5 M1 CepHON KHCIOTHI,
3areM 2-3 xaru Kaiui noauaa. g 6onee yeTkod MAEHTU(UKALMY BbLACIUBLIETOCS
fioma npuneiite 1-2 mn CCly um BeTpsxHuTe comepkumoe Tpobupku. Mon
AKCTPArupyeTcsl UYETHIPEXJOPUCTHIM YIJIEPOJIOM M OKpPAIIMBAET €ro B MaJIMHOBBIN
L[BET.

Omnpenenure okucautens u BoccraHosutens B peakmum: Cro(SOy4); + H,O, +
NaOH, nns sToro HaifuTe HOTEHIUANBI U 3aMOIHUTE TAOIUILY:

Yacruna crt crt S0~ H,0, H,0, OH

red/oX-¢ynxuus 0X red 0X red

ITorennman, B

Ponb B peakuun

o o

BrmonuuTe 3amanust 1o m.2.
. Haneiite B mpobupky 0,5 mn pactBopa Cry(SOs)s, m1006aBbTe pacTBOp IIEIOYH IO

MOJTHOTO MCYE3HOBEHUST 00pa3oBaBierocst ocaaka (=1 mu), npujeite 2 M1 epoKcuIa
Bosloposia. OOpaTuTe BHUMaHNE Ha MEIJICHHOE U3MEHEHUE OKpaca pacTBOpPa, 3aMUIINTE
IpU3HaKU npoxoxaeHns OBP.

7. Cnenaiite BBIBOJ O CBSI3H CTENICHH OKHCIIEHHS XpoMma U ero red/oX-¢pyHKIum.

Onebir 3. BiausiHue CBOICTB peareHTa Ha OKHCJIUTEJIbHO-BOCCTAHOBHUTEIbHYIO
(pYHKIUIO HATPUI HUTPUTA.

1. Onpenenute oxucnurens u Boccranosurens B peakuun: NaNO, + Kl + H,SOy, ana
ATOr0 HaWJAUTE MOTEHIHAIBI U 3aM0JHUTE TaOIHILy:

Yactuua Na* K* NO, NO, I H* Yo ka

red/oX-dynxuus 0X red




IloTennman, B

Ponb B peakuun

Beinmummre nosypeakiuioo i1 OKHUCIMTENS U BOCCTaHOBUTENA, Bbluuciaute IJIC,
caenaiite BbIBoJ 00 oOpatumoctrt OBP n Hanummte nonnoe ypasHenue OBP.

. Haneiite B mpoOupky 0,5 mur Hatpuii Hutputa u 0,5 M1 cepHO#l KHUCIOTHI, a 3aTeM 2-3

Kami Kanud uomuaa. OOparuTe BHMMaHHME Ha HW3MEHEHHWE OKpPAaCKU pacTBopa u
MOSIBJIICHUE ITY3bIPHKOB I'a3a Ha CTEHKax MmpoOupku. s uneHTudukanuu moga Moxere
ucrnois3oBats CCls.

Onpenenure okuciutens u BocctaHosutens B peakuun: NaNO,+ KMnO, +
H,SOy,, n1s Toro HaiiuTe MOTEHIMANBI U 3aMONHATE TAOIIHITY:

YacTuna Na* K* NO, NO, MnO, H* SO,

red/oX-dynxuus 0X red

ITorenmuan, B

Ponb B peakunu

BrinmosauTe 3amanus mo m.2.

. Haneiite B mpoOupky 0,5 M Hatpuit HuTpuTa, 106aBbTe 0,5 M1 cepHOM kucioThl U 0,5

MJI KaJIM{ IepMaHraHara. 3anuiuTe npu3Haku rnporekanus OBP.

. OObsICHHUTE, TIOYEMY HUTPUT-aHHOH BBIMIOIHSACT pasHyio red/OX—(pyHkumio B pasHbIX

peaxIusx.

OnpiT 4. Bausnue KHCJIOTHO-IICJIOYHOI0 Xapakrepa cpeabl Ha OKHCIHUTEC/IbHBIC

1.

CBOMCTBA KAJMH epPMaHraHara.

[TpuroTtoBbTe TpU NMPOOUPKHU: B Kaxayro Haneite mo 0,5 mi kanuii nepmaHrasara. B
nepByto 106aBbTe 0,5 MJI CepHOI KUCIOTHI, a B TpeTbio — 1 mu1 pacTBopa mienouu. B
KKJIYIO U3 TPEeX MPOOUPOK J00aBbTE KPUCTALITUYECKOTO HATPHUH CyIb(UTa HA KOHUUKE
mimarens. OTMeTbTe U3MEHEHUS, KOTOPbIE MPOU3OIIUTH B KX 101 MpoOupKe.
Onpenenure OKUCIUTENb U BOCCTAHOBUTENb B KaKJOM peakluu: JJs 3TOro Hajaurte
MOTEHLIMAJBI U 3aMOJIHUTE TaOJIUIIbI, aHAJIOTUYHBIE IPEABIAYIIIIM OMBITAM.

. Boeinuimure IMOJIypCaKIUO Ik OKUCIUTCIISI U BOCCTAHOBUTCIIA, BBIYUCIINTEC BILC,

caenaiite BeiBOJ 00 oOpatumoctn OBP. Hamwmmure momubeie ypaBHernme OBP s
KHCJION, HEUTPAJILHOM U IIEJIOYHON PEaKLIUil.

. B dem paznuume Mexay peakUMsIMH, IMPOUCXOMSIIMMH B KHCIOM, HEUTPAIbHOU M

LIEJIOYHON cpenax?
Kakne 3Hauenus pH COOTBETCTBYIOT CTaHIApPTHBIM YCIOBUSAM JUISL  KHUCIIOH,
HEUTPaAJIbHOW U HIEIOYHOU peakinu?

. Kak wMmensitoTcst cBoiicTBa Kanuil mepmaHrasara B 3aBucumoctd oT pH? BriBog

000CHYHTE 3HAUEHUSMH IEKTPOIHOI0 MOTEHIUAIA.
Kpurepun onenkn

Ounenka Baa Omnucanue
«OTJIIUYHO 11-15 | 3HaeT METOAWKY BBHIMOJHEHHS  PabOTHl, HOPMATHBBI
OTpaHWYEHMs,  TEXHHKY  0€30MacHOCTH, 0e3

CaMOCTOSATEIBHO JIEMOHCTPUPYET BBIMOJHCHHE MPAKTHUCCKUX
ymenuii. CBOEBPEMEHHO W TPABHIBHO O(GOPMIISET MPOTOKOI
J1a00paTOPHOM PabOTHI

«XOPpOIIO»

7-10

3HaeT METOAWKY  BBIMIONHEHHWS  pabOTh, HOPMATHBBI U
OTpaHHMYEHHS,  TEXHHKY  O€30MacCHOCTH,  CaMOCTOSATEIHHO
JIEMOHCTPHUPYET BBITIOJTHEHUE MPaKTHYECKUX YMEHHH.
CBOEBPEMEHHO U MIPaBUIHLHO 0(OPMIIIET IMTPOTOKOI JTAO0OPaATOPHOM
paboThI, JAOMyCcKas HEKOTOPhIe HETOYHOCTH (MaJlOCyIECTBEHHBIC
OmmMOKM), KOTOPBIE CaMOCTOSATEIHLHO OOHAPYXXWUBaeT U OBICTPO
HCIPABIISACT

«YyAOBJICTBOPUTCIILHO»

4-6

3HaeT METOAWKY  BBITIONHEHHS  pa0OThl, HOPMATHBBI U
OrpaHUYCHUS, TEXHUKY 0e3omacHoOCTH, JIEMOHCTPUPYET
BBITIOJIHCHNE TMPAKTUIECKUX yMeHUU. CBOEeBpeMeHHO odopmisieT




Onenka Baaa

Onucanne

MIPOTOKOJ JIa0OpaTOpHOH PabOTHI, MOMTycKas HEKOTOPHIE OITHOKH,
KOTOpPbIE MOYKET UCTIPABHUTH NMPH KOPPEKIIMU MX MPEToiaBaTesieM

«CHCYAOBJICTBOPUTCIILHO»

He 3Haer MeToAuMKy BBIIOJIHCHUS paOOThl, HOPMATUBBI U
OTpaHHMYCHUS, TEXHUKY O€30MacHOCTH, HE JIEMOHCTPUPYET
BBIMOJIHCHWE  MPAaKTUYECKUX yMeHWil. HecBoeBpeMeHHO U
odopMIIIET TTPOTOKON JITAOOPATOPHOH paboTHI, JOIMycKasl rpyoObie
OIMOKHU

2.6. [Ipumepbl aJrOPUTMOB IEMOHCTPALMHU NPAKTHYECKUX HABBIKOB

HJ1-3 OTK-10.3.

AJ'II‘OpI/ITM ACMOHCTpalU MPAKTUYCCKUX HABBIKOB

JeiictBre oOyuaromerocs

[IpaBunbHO ncnonb3yer CU3 nmpu paboTe ¢ XUMHUYECKHM M OMOMaTepHaioM

OTo0pan MaTepuan mpu OMOIIH aBTOMAaTHYECKOW MUTIETKH

IIpaBunbHO BBEN B AaHAIU3ATOP

1
3
4 | IlpaBunbpHO 10OABUII HEOOXOAUMBIC PEAKTHBEI
5
6

O06paboTan pykyd THTHEHHYECKUM CIIOCOOOM TOCTIe MaHUTTYJISIIHH

KpI/ITepI/II/I OLCHKH, IIKaJla ONCHUBAHUA ACMOHCTPpAIUU ITPAKTHUYICCKUX HABBIKOB

OneHka

Bbann

Onucanue

«OTJIIMYHO»

9-10

3HaeT METOAMKY BBIIIOJHEHUS MPAKTHYECKUX HAaBBIKOB,
MOKa3aHUSl U TPOTHMBONOKA3aHMsI, BO3MOXHBIE OCIIOKHEHUS,
HOPMAaTUBBl ¥ Mpod., 0e3 OmHUOOK CaMOCTOATEIHLHO
JEMOHCTPHUPYET BBIIOJIHEHUE NPAKTHUECKUX YMCHUH

«XOPOIIO»

3HaeT METOAMKY BBIIIOJHEHUS MPAKTHYECKUX HAaBBIKOB,
MOKa3aHUsl U TPOTHUBOMNOKA3aHMs, BO3MOXHBIE OCJIOKHEHUS,
HOpPMAaTHBBl M TPOY., CAMOCTOSATENBHO JEMOHCTPUPYET
BBINOJIHEHUE MPAKTUYECKUX YMEHHUH, NOIycKas HEKOTOphIe
HETOYHOCTH  (MaJlOCyNIECTBEHHBIE  OIMMOKM),  KOTOpHIE
CaMOCTOSITETIbHO OOHAPYKUBAET U OBICTPO UCTIPABIISET

«KYHAOBJICTBOPHUTCIBHO»

3HaeT OCHOBHbBIE IOJOXEHUS METOAUKH  BBIIIOJIHEHHUS
MPAaKTUYECKUX HABBIKOB, IOKa3aHUsl W MPOTHUBOIOKA3aHUS,
BO3MOJKHBIE OCJIO>KHEHHS], HOPMATHBBI u pou.,
JIEMOHCTPUPYET  BBIIOJHEHUE  IPAKTUYECKUX  yYMEHMW,
JIOITYCKasi HEKOTOpBbIE OIIMOKH, KOTOPHIE MOXET HUCIPABUTh
IIPU KOPPEKIMH UX IPENOAABATEIIEM

CKHEYOOBJICTBOPUTECIILHO»

He 3Haer MeTOOMKM BBINOIHEHUS NPAKTUYECKUX HABBIKOB,
MOKa3aHUI M TIPOTHBOIOKAa3aHUI, BO3MOYKHBIX OCJIO)KHEHUH,
HOpPMATHBBI M  IPOY., HE  MOXKET CaMOCTOSATEIbHO
IIPOJIEMOHCTPUPOBATh NMPAKTUYECKUE YMEHHMS WM BBIIOJIHSAET
UX, JIOycKasi rpyOble OMIMOKU

3. Ilpoueaypa npoBeieHUs TEKYIIEro KOHTPOJIA

Tekymmii KOHTPOJb YCHEBAEMOCTH TO JUCHUIUIMHE NPOBOAUTCA B (opme:
TECTUPOBAHUS, KOHTPOJIbHBIX BOIIPOCOB, BBIIIOJIHEHUS J1a00paTOPHOM pabOThl U KOHTPOJIBHOMN
paboThl, AEMOHCTpALUs IPAKTUYECKOTO HaBbIKA

4. Tlpumepbl OLEHOYHBIX CPEeICTB W KPUTEPUU OIEHUBAHHUS [JIsi NPOBeIEHUS
NMPOMEKYTOYHOM aTTecTalluu




4.1. IlpumepHbIil NepeYyeHb KOHTPOJIbHBIX BOIIPOCOB:

WJI-2 OTTK-10.2

1. OOpa3oBanue, paspylieHHE W TpaHchopMalus KOMIUIGKCHBIX COCIHMHECHUH, WX
KHCIIOTHO-OCHOBHBIC CBOMCTBA.

2. KapOoHOBBIEC KHCIIOTBI. DJICKTPOHHOE CTPOSHHE KapOOKCUIIBHOM IpyIIbl. XapaKTepHbIe
peakiuu: coiieoOpa3oBaHUsl (KUCIOTHBIE CBOWCTBA), HYKICO(PMIBHOTO 3aMEIICHUS Ha
pUMepe YKCYCHOU KHCIIOTHL. [IpuMeHeHrne KapOOHOBBIX KUCIIOT B IHIIEBOH, JIAKOKPACOYHOU
MPOMBINIJICHHOCTH, B TIPOM3BOJICTBE IIOJIMMEPOB, B CEIBCKOM XO3siiictBe. MOHO- U
TIOJIMHEHACHIIIICHHBIC KapOOHOBBIC KUCIIOTHI. 3HAYCHHE UX JIJIS 3J0POBbST HACEIICHUS

3. HeoOpatumbie u oOparumble peaknuu. [lOHATHE O XHWMHUYECKOM pPaBHOBECHUHU.
KoHcranTa XuMH4YecKoro paBHoBecHsl. DaKTOPBI, BIHUSAIONINE HA €€ BETHYHHY.

4. BnustHue pa3n4HBIX (AKTOPOB HA MPOTCKAHUE OKUCIUTEIHHO — BOCCTAHOBHUTEIBHBIX
peakuuii. PaccMoTpuTe 3TO BIMsIHUE Ha CIeayrOIuX peakuusx: a) Zn + HySOy4 (pazb.) =....

0) Zn + HySOy4(konmt.) = .... B) Cl; + KOH(xomon.) = . 1) Cl; + KOH(ropsu.) = ....n)
KMnO,4 + Na,SO3; + H,SO4 = ... e) KMnO, + Na,SO; + H,O )K) KMnO,4 + Na,SO; +
NaOH = .....

5. YreBoasl. MoHocaxapuibl. XuMudyeckue coicTBa. OOpazoBanue O-IIHMKO3UJ0B Ha
npUMepe peaknuid: a) IIIOKO3bI C JTAHOJIOM; 0) TIIFOKYPOHOBOH KHCIOTBI C  (DEHOJIOM.
[IpuBenuTe mMONHBIE Ha3BaHWsS MPOAYKTOB peakUMi. 3HaYeHHWE peakuu 00pa30BaHUS
[JIMKO3H/I0B B )KMBOM OpPI'aHU3MeE

6. Boma xak ciaOsrit anexkrponut. MloHHOE pou3BecHne BOAbI. BOgOpOIHBINM TOKa3aTeh.
Crioco0Ob!l pacueTa M 3KCIEPUMEHTAIBHOIO OINpPENesIEHUs] KUCIOTHOCTH CPe/bl B €AMHUIAX
pH.

7. Menp u 1mmHK. OcoOeHHOCTH CTpPOEHHs HX aTroMoB. KuHCIOTHO-OCHOBHBIE,
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIC H KOMIUIEKCOOOPa3yIOIINE CBOMCTBA X COCTUHECHUH.

NJI-3 OIIK-10.3

1. Xumuueckast CBsI3b B KOMIUIEKCHBIX coelMHEHUsAX. OCOOEHHOCTH CTPOCHUS BHYTPEHHEN
chepnl. XKecTkre U MATKHE KOMILIEKCOOOpA30BaTeNId W JIMTaHAbL. Xenarsl. Juccormanus
KOMILJIEKCHBIX COETUHEHUH B pacTBOPax, KOHCTAHThI HECTOMKOCTH.

2. OCHOBHBIE TEPMOJWHAMHYECKHE TIOHATHS: cHCTeMa, (a3a, BHIBI CHUCTEM H HX
COCTOSTHUH. DKCTEHCUBHBIE 1 MHTEHCUBHBIE ITAPAMETPBI COCTOSHUS CUCTEMBI.
3. HucnepcHble cucteMbl. Knaccupukanus ux mo pa3inuyHbIM npusHakam. KpaTkas

XapaKTCPUCTHUKA 3THX CUCTEM. Buasr YCTOI‘/’I“II/IBOCTI/I.

NJ-4 OIIK-10.4

1. Koarynsauusa tuapodoOHBIX KOJUIOMAHBIX PAcTBOPOB. BlusHHE »IEKTPOIUTOB Ha
npouecc koarymauuu. IlpaBuno Iymeue — Tapau.  MexaHu3Mbl  KOAryJisinuu.
I'erepokoarynsuus

2. T'ugpoduapHBIE KOJUIOWIHBIE pacTBOpBL. MureiuiooOpa3zoBanue B pactBopax BMC wu
ITAB. Kputnueckas koHueHtpauus muuenaooopasosanus (KKM). BrnusHue xoHueHTpauuu
ITAB Ha nporieccsl CTpyKTypoOOpa3oBaHUsI B pacTBOpax.

3. ®uznueckas agcopouus ee 0cCOOEHHOCTh. 3aKOHOMEPHOCTH aCOPOIMH Ta30B M IapoB

Ha HEMOJABMXXHOW mOBEepxXxHOCTH pazaena ¢da3. HMzorepma anmcopbum JIsHrmiopa.
MoHoMoeKyIsIpHast aacopOIHs.

KpI/ITepI/II/I OIICHKH, IKaJla OCHUBAHUS 11O KOHTPOJBbHBIM BOIIPpOCaAM

Ounenka Bbann Onncanue
9-10 3HaeT Bech y4eOHbII MaTepHual, OTIMYHO MOHUMAET U MPOYHO
COTIIUYHO» ycBomsl ero. Ha Bompockl (B mpenenax NporpamMMbl) Jaetr
NpaBUIIbHBIC, CO3HATENILHBIE U YBEpEHHBIE OTBETHl. B yCTHBIX




Onenka Bann Onucanmne

OTBETaxX MOJIL3YETCS JTUTEPATYPHO MPABUIIBHBIM SI3IKOM U HE
JTIOTTYCKAaeT OMMO0K

«XOPpOIIO»

7-8 3HaeT Bech TpeOyeMblil yueOHBIN MaTepra, XOpoIo NOHUMAET
W MpoYyHO ycBoma ero. Ha Bompocs! (B mpenenax mporpaMmbl)
oTBeyaeT 0Oe3 3aTpydHEHHWH. B yCTHBIX OTBeTax MOJB3yeTcs
JUTEPATYPHBIM S3BIKOM U HE JIeNaeT rpyObIX OmHO0K

«YOOBJICTBOPUTCIILHO»

5-6 3HaeT ocCHOBHOH y4eOHBIN MaTepuan. Ha Bonpock! (B peaenax
IpOrpaMMbl) OTBEYAeT C 3aTPyIHEHHEM. B yCTHBIX OTBeTax
JIOIyCKaeT OIIMOKK TpU M3JIO0KEHHH MaTepuana U B
HOCTPOCHHUH PEUH

«HCYIOBJICTBOPHUTCIILHO»

0-4 He 3naet Gonpuieii yactu yaeOHOro MaTepHaia, OTBeYaeT, Kak
NpaBWIO, JIMIIP Ha HABOIIIME BOIPOCH IIPEIOAaBaTels,
HEYBEPEHHO. B yCTHBIX OTBeTax JOIyCKaeT 4acThle W IpyOble
omnOKu

4.2. llpuMepbl CUTYaMOHHBIX 3a/1a4:

1J1-2 OIK-10.2
3amaua 3. BriumsHue Temmeparypbl Ha COpOLMOHHBIC paBHOBecus. Kak mpoBectn
JECOPOIHIO B Pa3IUIHBIX CITydasx?

1.1. IIpuBenurte mpuMepsl BIUSHUS TEMIIEpATyphl HA pa3InYHbIC BUIbI COPOIIMH.
1.2.  Kak Biuser HarpeBaHue Ha (pu3nueckyro abcopOiuo?
1.3. Kak Biusier HarpeBaHue HA XUMHUYECKYIO a1copOiuio? MOKHO JI U300pa3uTh 3TO
BIIHMSIHHAE TpapuuecKu?
1.4. OOwbsacHuTe, UCTIONB3YS YPAaBHEHHE U30TEPMBI JIGHTMIOpa, BIMSHUE TEMIIEPATypHhI.
1.5. [puBemute mpuMepsl 1eCOPOLIUH TS PA3IMYHBIX THIIOB TPAHUIIBI pa3ena ¢as.
3amaua 4. AOcopbumsi ra3oB KUAKOCTsIMH. Kak omuceiBaeTcs 3TOT — MpoIecce
KOJIMYECTBEHHO?
1.6.  Yro takoe koHCcTaHTa ['eHpu?
1.7.  TlpuBemute mpUMepHl BEITUYNHBI KOHCTAHTHI | €HpH 7151 pa3iuyHbIX 00BEKTOB.
1.8. UYro Takoe mapuMaIbHOE JaBJIEHHWE Ta3a, pPACCMOTPUTE Ha IpHUMEpe
UCTIOJIB30BaHUS KHCIOPOIa B MEAUIIMHCKUX TEIISX.
1.9. Ilouemy pacTBOPUMOCTb KHCIIOpOJa B YHCTOH BOJE€ U B BOJHOM pacTBOpe
otnuyaerca’?
1.10. [aiite pa3BepHYTbIii OTBET: YTO M KaK H3MEHSET pPAacTBOPUMOCTb B KPOBHU
KHCJIOPO/JIa y YeJIOBEKa MO CPAaBHEHUIO C YHUCTOM BOJIOM?
NJ-3 OIIK-10.3

3anaua 5. Kakue gaxTopsl BIMSIOT Ha aJCcOPOLMIO B pacTBOPAX AJIEKTPOJIUTOB. UTO Takoe
a3 dexT neruapartanuu, kak 3GpQext nmposBiseT ceds IKCIEPUMEHTAIBHO?

1.11.
1.12.

1.13.

1.14.
1.15.

Kaxue Bu1b1 HOHHOM a7COPOITMU U3 PACTBOPOB AJIEKTPOJIUTOB CYIIECTBYIOT?
Kakue ¢aktopbl BAMSIOT Ha HOHHYIO aAcOpOLMI0O W3 BOJHOTO pacTBopa Ha
cunukaresne?

Kak MoxxHO 00BsACHUTH BiusHUE 3apsna uoHa? I[louemy anmcopOrusi HOHA
BOJIOpO/1a OOJIbIIE, YEM aJICOPOIIIS KATHOHOB METANIOB?

[ToueMy KaTHOHBI TSKEJIBIX METAILIOB aJICOPOUPYIOTCS JIYUIIIE, YEM JIETKUX ?
SIBnsiercs mu aacopOIMs MOHOB Ha cUiTMKarese GU3NIeCKOM, MITH XeMOoCcOopOIHeit?

3anava 6. IIpaBuno Ilanerra-dasuca. OO6bsicHUTE N30MOP(PHU3M MOHOB Ha MpPUMEpE HOHA
KaJIbIIMs, IPUBEAUTE MEUKO-OMOIOTHYEeCKHe TPUMEPBI H30MOphH3Ma HOHOB.

1.16.

Cesizano nu npaBusio [lanerra-dasiHca ¢ BO3HMKHOBEHHEM 3apsiia Ha TIpaHULEe
paszzena a3, noscHute?




1.17.

SBnsercs nmu aacopOuust noHOB 1o mpaBuiy Ilanerra-dasHca PU3NUECKOM, HITH
xemocopOruen?

1.18. Tlouemy B 3TOM IpaBHJIC YTOYHSETCS, YTO aICOPOCHT — ITO KpUCTAILI?
1.19. Kakue XapakTepUCTUKH HWOHOB IIO3BOJISIOT TOBOPUTH, YTO OHH OYIyT
U30MOP(HBIMH IPYT IpyTy?
1.20. JlaiiTe pa3BepHYTbI OTBET: MOHBI KajJbIMsl U MarHusi — MOHBI aHTAaroHUCTHI B
OpraHu3Me, OHU H30MOPQHBI APYT APYTY — PeUb UIET PO OJHO U TOXKE, WIH HET?
NJi-4 OIIK-10.4
3amaga 7. Uto Takoe renu? OnNMIIUTE WX OTIMYUTEIbHBIE OCOOCHHOCTH M METOMIbBI
resieo0pa3zoBaHusl.
1.21. CpoiicTBaMU KaKUX arperaTHbIX COCTOSIHHN oOnanaroT renu? OnuimuTe, KaKuMH
9KCIIEPUMEHTAMU 3TO MOXKHO MoKa3aTh? [IpuBeauTe mpumepsl.
1.22. Yto Takoe CBA3HO-AUCIICPCHBIEC CHCTEMBI?
1.23. Onwummure crmocoObl MOTYyYEHUS TeIIs.
1.24. Yto Takoe «CTapeHHe reis»?
1.25. Onwummure OMOIOTHYECKHUE TKAHU, KOTOPBIE 00JIa/Ial0T CBOMCTBAMU TeJICH.

3anava 8. OrpaHU4YeHHOE M HEOTpaHMYEHHOE HaOyxaHue OeskoB B Bojae. Bausnue pH Ha
CBOMCTBa paCTBOPOB OEJIKOB U UX YCTOHYHUBOCTb.

1.26.

1.27.
1.28.

1.29.
1.30.

Uro Takoe HabyxaHHe NOJUMEPA, KaKue KOJIMUYECTBEHHBIE XapaKTEPUCTUKA MOTYT
UCIIOJIb30BAThCS JUIsl OLIEHKHU HaOyXaHus?

Onumure CBOMMHU CJIOBAMH: YTO TaKoe OEJIKU U IIOYEMY OHM Ha0yxaroT B Boje?
Kakue ¢pakTops! BIMSIOT Ha TO, Kakoe HabyxaHue nemoHcTpupyer BMC B nanHHOM
pactBoputeie?

[Touemy HaOyxaHue O€IKOB MPUHLUINAIBLHO 3aBUCUT OT 3HaYeHus pH?

Ecte nm xoppemsiuus Mexay BeawmuuHOW HaOyxanws, pH M yCcTOHYMBOCTBHIO

0OEJIKOBOIO pacTBOpa, 00BSACHUTE CBONMU CJ'IOBaMI/I?

KpI/ITCpI/II/I OLICHKH, HIKaJla OCHUBAHWA CUTYAllMOHHBIX 3a/a4

OneHka

bann Onucanmne

«OTIIUYHO)

16-20 | OObsicHeHMEe  Xo0Ja  pEIICHHUS  CUTYAl[MOHHOM  3aJla4yu
MOIPOOHOE, [10CJIEIOBATENLHOE, TPaMOTHOE, c
TEOPETHIECKUMU 000CHOBAHUAMU, c HEO0OXOIUMBIM
CXEMAaTHYECKUMU HU300paKEHUAMHI U HAIJSAIHBIMA
JEMOHCTPAIIMSMHE, C TIPABHIBHBIM U CBOOOHBIM BIaJE€HHUEM
TEPMHUHOJIOTHEW; OTBETHI HA JOMOJHHUTEIbHBIE BOIPOCHI
BEPHBIE, YETKHE

«XOPOILIO»

11-15 OObsicHEeHHE  XO0la  peIICHHWS  CUTYal[dOHHOM  3ajia4yu
MoApo0HOe, HO HEJOCTATOYHO JIOTUYHOE, C CAMHUYHBIMHU
OmMOKaMH B JETalsX, HEKOTOPHIMH 3aTPyAHCHUSMH B
TEOPETHUECKOM 0OOCHOBAHUU, CXEMATUYCCKUX M300PaKESHHUIX
U HaATJSAIHBIX JEMOHCTPAIUSIX, OTBETHI HA JOMOJTHHUTEILHEIC
BOIPOCHI BEPHBIE, HO HEJOCTATOYHO YETKHE

«YAOBIETBOPUTEIHHO» 7-10 OObsacHeHHE XO0lla  peIIeHWs  CUTYallMOHHOW  3a/a4u

HEAOCTATOYHO IIOJIHOEC, HEIIOCJICAO0BATCIBHOEC, C OIHI/I6K3MI/I,
cIa0BIM TECOPECTUYCCKUM 06OCHOBaHI/IeM, CO 3HAYHUTCIIBHBIMU
3aTPyYAHCHUAMU u OIIHOKaMU B CXCMAaTHUYCCKUX
I/1306pa)KeHI/I$IX U HarIdAHbIX JCEMOHCTpaluAX, OTBETbI Ha
JOIIOJTHUTCIIBHBIC BOIIPOCHI HEAOCTATOYHO YCTKHC, C
OIIMOKAMU B JACTAIAX

«HCYIOBJICTBOPUTCIIBHO» 0-6 OOBsacHeHuE X0Ja PCHICHUA CHTyaHHOHHOﬁ 3agadyud  JaHO

HETIOJIHOE, HEeIOoCIe0BaTebHOe, ¢ TpyObIMU omubkamu, 0e3
TEOPETUIECKOTO O00OCHOBaHMs, 03 yMEHHs CXeMaTH4eCKHX
n300paKeHUH M HATJISAHBIX JIEMOHCTpPAUMK WM C OOJBIINM
KOJIMYECTBOM OIIH/I6OK, OTBETHI HA JONOJHUTCIIbHBIC BOITPOCHI




HCMPABWJIBHBIC NJIN OTCYTCTBYIOT

KpI/ITepI/II/I OICHKH, IIKAJIa Unmoco6020 OUEeHUBAHUS

OneHka

Bana

Onucanmne

«OTJIIMYHO»

25-30

OOydJarInuicss MPaBWILHO OTBETHWI Ha TEOPETUYCCKHIA(UC)
Bonpoc(bl). [lokazanm OTnWYHBIC 3HAHWS B paMKax y4eOHOTrO
Marepuana.  lIpaBHIIBHO  BBITIOJIHWI  TMpaKTHYECKOe(He)
3amanue(ns). llokasam oOTIWYHBIE YMEHUS U BIAJEHUS
HaBBIKAMU TIPUMEHCHUS TOJIyYCHHBIX 3HAHUNW M yYMEHUH INpH
pemieHnn 3amad B paMkax ydeOHoro martepuana. OTBeTHN Ha
BCE JIOTIOJIHUTEIIHHBIC BOTIPOCHI

«XOPOIIIO»

18-24

OOyuatomuiicss ¢ HEOOJBIIMMH HETOYHOCTSIMH OTBETHJ Ha
Teopernueckuii(ue) Bompoc(sl). [lokazan xopomue 3HaHUS B
pamkax yueOHoro marepmana. C HEOONBIIMMH HETOYHOCTSIMHU
BBITIOJIHWJI TIpakTHdeckoe(re) 3amanue(us). [lokazan xoporwe
YMC€HUA W BJIAACHUA HaBBIKAMH TMPUMCHCHUA IIOTYUYCHHBIX
3HAHMW ¥ YMEHHH TIpH PEIIeHHH 3a/ad B paMKax y4eOHOTO
Matepruanga. OTBeTmni Ha OONBIIWHCTBO JIOTOJHUTEIHHBIX
BOIIPOCOB

«YIOOBJIETBOPUTECIIBHOY

11-17

OOyuaromuiicst ¢ CylecTBEHHBIMH HETOYHOCTSIMH OTBETHJI Ha
tTeopeTuueckuii(vie) Bompoc(bl). [lokazan ymnoBieTBopuTeIbHBIE
3HaHMS B paMKax ydeOHoro marepuana. C CyIIeCTBEHHBIMHU
HETOYHOCTSAMHU BBINMOJIHWI TNpakThdeckoe(ue) 3amaHue(us).
[Tokazan yaoBIeTBOPUTENBHBIE YMEHHS M BIIAJCHHUS HaBBIKAMU
NPUMEHEHUS] TONyYCHHBIX 3HAHWH M YMEHHH TIpU pEeIIeHUU
3aJad B paMKax ydeOHoro Matepuana. Jlomyctuia MHOTO
HETOYHOCTEH MpH OTBETE Ha JIOMOJHUTENBEHBIC BOITPOCHI

«HCYIOBJICTBOPUTCIIBHO»

0-10

OOy4aromuiicss Ipu OTBETE HA TeOpEeTHIECKuii(1e) BOnpoc(bl) 1
pH BBITIOJTHEHUH MPAKTHYECKOTO(HX ) 3aTaHMSI(Hif)
MPOJAEMOHCTPUPOBA HEJOCTATOUYHBIA YpPOBEHb 3HAHUU H
YMEHHU TIPU PElIeHUH 3a/la4 B paMKax y4eOHOro marepuana.
[Ipu oTBeTax Ha JOMOTHUTEIHHBIE BOIPOCHI OBLIO JIOMYIIEHO
MHOXCECTBO HCTIPABUJIbHBIX OTBETOB

5. IIpoueaypa npoBeeHUs1 MPOMEKYTOYHOM aTTeCTAlMH

[IpomexxyTounast arrecTanus MO JUCHMIUIMHE NPOBOAUTCA B (opMe HK3aMeHa.
BKJIIOUAET B c€0si: OTBET HAa KOHTPOJIbHBIN BOIIPOC, pELICHHE CUTYallMOHHON 3aJ1auH.




