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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumansHocTn) 31.05.02 MNMegnaTpus

CocTaBuTesnib pabouyer nporpamMMmsi:

Crapwwnn npenogaBaTesb, MoanncaHo npocton 30 [a4yeHKo PocTucnae Anekceesuny
MpenopasaTtens , KaHanpaTt 07.05.2026
HayK

(BONKHOCTb, y4eHOoe 3BaHue, CTeneHb) (noannce) (®.11.0.)

Pabouyasa nporpaMma yTBep>XAeHa Ha 3acenaHum Kadeapbl:
MeLoNLUMHCKON 1 (hapMaLLeBTUYECKON XM

(Ha3BaHue Kadenpsl)

3aseaytownin kagenpomn:

07.05.2026 MoanncaHo npocton 3 3undmkapos UdpaT HasmmosmnY
07.05.2026
(moannce) (®.1.0.)
CornacoBaHo:

Pykosoautens OMOTI
3aBeayloWmnii BbiMycKatoLwen

Kahenpon
Mo HamnpaB/IeHUIO NOArOTOBKN
(cneumanbHoOCTK)
13.05.2026 MoanncaHo npocton 3 KyaHoBa UpunHa
13.05.2026 D>xambynetoBHa
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe NoApa3aeneHns)
07.05.2026 MoanuncaHo npocton 30 N. 5. bepbepbsaH
07.05.2026
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)
Llenblo ocBOEHUSA ONCLUMINHbBI ABASOTCS:

0 opMupoBaHne HeobxoAnMbIX Kak OJisa 0by4yeHns nocneayowmnm y4ebHbiM AUCUMNINHAM, TakK 1
OJ151 HeNocpeaCTBEHHOro POPMUPOBaHUS BpaYva, CUCTEMHbIX 3HAHUN 0 (PU3NKOXUMUNYECKON
CYLLIHOCTM U MeXaHU3MaxX XMMNYECKUX MPOLLECCOB, MPONCXOASALLNX B OPraHN3Me YeJIOBEKa;

[ M3yYeHne 3aKOHOMEPHOCTEN XMMMNYECKOTO MOBEAEHNSA OCHOBHbIX BMONOrNvYeCcKn BarkKHbIX
KJ1JaCCOB HEOPraHNYECKNX N OPraHNYeCKNX COeANHEHU, HEOOXOANMbIX A1 PAaCCMOTPEHUSA
NPOLLECCOB, MPOTEKAIOLLNX B XXUBOM OpraHM3Me Ha MOJIEKYJISPHOM, HAAMOJIEKYIIPHOM N KJIETOYHOM
YPOBHSIX.

3aZlayu, pellaeMble B X04e 0OCBOEHUS MPorpaMmbl AMCUMMANHBI (MOAYNS):

0 opMupoBaHue (NosyvyeHne) CUCTEMHBLIX TEOPETUYECKNX, HAayYHbIX U MPUKAaAHbIX 3HAHUN OCHOB
(PU3UKO-XMMUNYECKNX CBOMCTB PACTBOPOB 3/IEKTPOJSIUTOB N HE3NIEKTPOSINTOB, BMO3HEPreTUKH,
(hapMakKoOKMHETUKM, KoMnnekcoobpaszoBaHus N 06pa3oBaHNsA KOHKPEMEHTOB, CTPOEHUS U
peakLWNOHHOW CNOCOBHOCTN HEOPraHMYEeCKMX N OpraHNYeCcKnX BELWeCTB, YHacTBYOLWMX B NpoLeccax
XKU3HeOeAaTeNbHOCTH;

[ hopMUPOBaHME YMEHWNN PACCYNTLIBATL OCMOTUYECKOE AaBJieHns, pH, NMO3BOASIOWMM OLLEeHUBATb
COCTOSIHUE (PM3MOOrMYECKMX NapaMeTPOB XMBOro OpraH1M3mMa, MeTolaM pacyeTa CocTasa
pacTBOpPOB N MeTodaM NMpPpUroToBieHNA pacTBopoOB, NMO3BOJIAOLWMM FrPaMOTHO PYKOBOOUTb 3TUMN
MaHUNYNAUNAMA, BbINOSHAEMbIMIM BCMOMOraTe IbHbIM MePCoHaIoM U KOHTPOIMPOBATh
NPaBWUJIbHOCTb MX BbINMOJIHEHUS;

[0 bopMMpoBaHMe ONbiTa MPaKTUYECKON AEATENbHOCTU B PELLIEHUN NPOogeCcCcMoHalbHbIX 3aay,
NMOCTAHOBKM W BbIMOJIHEHUSA 3KCNEePUMEHTaNbHON paboThl;

0 bopMumpoBaHmne HaBbIkOB paboTbl B XMMUYeCcKo nabopaTopnin, HABbIKOB U3Yy4YEHUS HAY4YHOW
XUMUNYECKOW NnTepaTypsbl;

[ pa3BuUTUE NPOMECCHMOHANBLHO BaXKHbIX KA4eCTB JIMYHOCTU, 3HAUYUMbIX OJ1S peannsaummn
hopMMpyeMbIX KOMMETEHL WA,
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OncunmnnmHa «XmmMns» nsydaetca B 1 n 2 cemectpax. Obwasa TpyAoeEMKOCTb ONCLUMJINHBI
cocTaBnseT 6 3.e. dBnsercsa obA3aTeNlbHON ANCUUMANHOW. [N yCNewHoro oCBOEHUS HaCTOSLWEN
ancunnanHel obyvawLuimecs A0JI>KHbl OCBOMTb Cnefyowme ANCUNNnHbIL: WKOMbHBIA KYPC XUMUN.
3HaHUA, YMEHUSA N ONbIT NPAaKTUYECKNI AeATeNbHOCTU, MPUoBpeTeHHbIE NP OCBOEHUN HACTOSALWLEN
ONCUNNINHBI, HEOBXOAUMBI ANA YCNELIHOr0 OCBOEHUSA ANCUUMAVH: Bnoxumusa, ®apmakosorus,
KnnHunyeckas capmakonorus, NaTtodusnonormnd.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OMnK-5.2 OnpepensieT u NHTeprpeTupyeT nokasaTtenn
KN3HeAeATeNbHOCTN NauneHTa Npu HabnlaeHnn B Nokoe n
OVHaMuKe

OMnK-5.3 OnpepensieT OCHOBHbIE NMOKa3aTesn PU3nyeckoro pa3suTus

1N OYHKLMOHAIbHOrO COCTOAHMSA NaUMeHTa C y4eToM
aHaToOMO - hM3mMonorn4eckmx ocobeHHoCTen B pa3HbIX
BO3pacCTHbIX Nepnogax AeTCcTBa
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTPONA Bupabl 3aHATUN UToro 3.e.
(KkonuyecTBO) Yyacos
3K 3a KoHuTtp JNlek Ja6 CcPn KPAT |KoHTpo CP
nb
Kypcl [Cem.1 1 16 48 0.25 43.75 108 3
Kypcl [Cem.2 |1 1 16 48 0.35 26.65 17 108 3
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
1 OCHOBbI hN3NHECKON XUMUUN 1-5 5 16 3 10 TecTnpoBaHue,
OrMpoc,KOJIJIOKBMYM
1 PaBHOBecue B BOAHbIX pacTBoOpax 6-11 5 16 5 14 TecTunpoBaHue,
0MpocC,KOJIJIOKBMYM
1 OCHOBbI OpPraHMYeCcKom XUMnmn 12-17 6 16 5 14 TecTupoBaHue,
0MpocC,KOJIJIOKBMYM
1 MpomMeXxxyTo4Hasa aTTecTaums 18 0.25 5.75 0OMnpoc,KOJIJIOKBUYM
2 XUMUA 6MOreHHbIX 3/1EMEHTOB 1-6 6 18 5 5 TecTupoBaHue,
0MpoC,KOJIJIOKBMYM
2 BrnoopraHnyeckasa xmmms 7-18 10 30 8.65 10 TecTupoBaHue,
Orpoc,KOJIJIOKBMYM
2 [MpoMeXxxyToyHas aTTecTaums Mo pacn 0.35 2 DK3aMeH B MUCbMEHHON
MCaHNIO dopme
UTOro: 32 96 0.25 0.35 26.65 | 60.75

7/55




5.4. Copep>XaHue pa3gesioB gucumnauHbl (Moayna) «XuMmusa», obpasoBaTesibHble TEXHOJNIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
1 BeeneHune. Cnocobsl XMna n meguumnHa. OlNK-5.2; OMNK-5.3; 3HaTb: PU3UKO- , Jlekunn-susyanusauyumu,

Bblpa)KeHnacoaep>xaHus
pacTBOpeHHOroBeLLecTBa B
pacTBope.KosuimraTmBHble

cBomncTBapacTBopoB. OcMoc

MpenmeT, 3aga4n n
MeTOoAbl XMMUN.
XuMunyeckme gUCUUNINHLI B
cucteMe MegULIMHCKOro
obpasoBaHuna. PacTBopbl,
OCHOBHbIe NOHATMA. Booa
KakK pacTBopuUTesb.
daKTopbl, BAUSAKOLWME Ha
pacTBOPMMOCTb TBEPAbIX U
raszoobpasHblx BeLEeCTB.
Cnocobbl Bblpa)keHus
copepxaHums
pPacTBOPEHHOrO BellecTBa B
pacTBOpe: MaccoBas 4o,
MOJISIpHas KOHLLeHTpauus.
MoHATVE 0O MONANIBHOCTN.
KonnuratneHblie CBOMCTBaA
pacTBOpOB. fABJeHne
ocMoca. OcMoTuyeckoe
nasrieHne (3aKoH
BaHTlohpa).
N30TOHNYeCKnn
KoahpuumeHT BaHT-
Fohpa. OCMONANBHOCTL 1
OCMOJIAPHOCTb
610IOrNYeCcKnX XXNIOKOCTEN
1 nepdy3noHHbIX
pacTBopoB. PacyeT
OCMOTWYECKOro AaBJIeHNS B
pacTBOpax 3NEKTPOJIMTOB ”
HesnekTpoanToB. Ponb
ocMoca B 61monornyeckumnx
cuctemax. 'vnep-, rmno- n
N30TOHNYECKNEe pPacTBOpLI.
MoHATre 06 nsoocmmn
(3neKkTponnTHom
romeocTase). [Mnasmonus.
LUvTonns.

XWMUNYECKYIO CYLLIHOCTb
NPOoLLECCOB, MPONCXOAALLNX
B )KMBOM OpraHusme Ha
MOJIEKY/IAPHOM YPOBHE;
CBOWCTBA BOAbI M BOAHbIX
pacTBOPOB; OCHOBHbIE TUMbI
XWMUNYECKNX paBHOBECUI
(NpoToNnTMYecKue,
reTeporeHHHsble,
MraHpoobMeHHHble, OKUCA
NTeSIbHOBOCCTAaHOBMUTEbHbI
€); MexaHun3M OencTeus
bydepHbIX cnctem
opraHmsMma, ux
B3aVMOCBS3b U POJib B
noagep>XaHnn KUCI0THO-
OCHOBHOI0 COCTOSIHUSA
opraHusMma;
3NEeKTPONUTHLIN BanaHc
opraHu3Ma 4esioBeka,
KONMraTMBHbIE CBOWCTBA
pacTBopoB (anddy3ns,
0CMOC, OCMOJIIPHOCTL);
CTPOEHME N XMMUNYECKMEe
CBOMNCTBA OCHOBHbIX
KnaccoB bronormnyeckmn
Ba>KHbIX OPraHMYeCcKunx
coeguHeHUn YMeTb:
NAEHTUULMPOBATL
ornacHble 1 BpeaHble
XMMnYeckme gakTopsbl B
paMKax OCyLLEeCTBASAEMON
neATeNnbHOCTH;
NPOV3BOAUTbL pacyeThbl Mo
pesyJsibTaTam
3KCMNEepUMeHTa,
nponssoanTb 06paboTKy
3KCNepuMeHTabHbIX
DaHHbIX;
KnaccugurumposaTb

Cnanpg-nekuuns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

XMMUNYECKNE COeIUHEH NS,
OCHOBbIBasACb Ha UX
CTPYKTYPHble hopMyibl;
NPOrHO3MpoBaTb
HanpaB/ieHue n pesyabTaT
PU3NKO-XMMUNYECKNX
NMPOLLECCOB U XMMUYECKUX
npespaLleHnmn
6ronornyeckn BaxKHbIX
BELLECTB; BbINOJHATL
TepMOXnMunyeckmne
pacyeTbl, pacyeTbl
OCMOTUNYECKOrO AaBJIEHUS U
pH pacTtBOpoOB 1
6101I0rnyeckux cucTem;
aHanM3npoBaTb
Nnosly4eHHble pe3ybTaThbl
nyTeMm CpaBHEHUS UX C
hn3nonornyeckmn
HOPMasbHbLIMU 3HA4YEHUAMN
pH 1 ocMoTu4eckoro
DaBJIeHNs N AeNaTb BbIBOA
0 COOTBETCTBYIOLEN
NaToJIorMn; NoNb30BaTbCA
HoMeHknaTypon IUPAC ans
COCTaBJIeHUS Ha3BaHW Mo
hopMysiaM TUMUYHBIX
npeacTaBuTenen
6ro10rnyeckn BaxKHbIX
BELLECTB U JleKapCTBEHHbIX
npenapaToB BnageTtb
NPakTUYECKUM OMbITOM
(TpyLoBbIMU OENCTBUAMMN):
TEXHUKOWN XUMNYECKNX
3KCMNEePUMEHTOB,
nposefeHna NPobupoYHbIX
peakuui, HaBblIkaMun
paboTbl C XMMNYECKON
nocynon n NpocTenwnmMm
npnbopamun, TEXHUKON
3KCNEepUMEHTaNIbHOro
onpeneneHus pH
pacTBOPOB NP NMOMOLLM
nHANKaTopoB 1 Npnbopos,
npasuiamMn HOMEHKIaTypbl
HeopraHUYyecKnx BeLLeCcTB

BBefeHne B XMMuUYeckytoTe
pMoAnHaMKKy. TepMoanHa

B3aunmocBa3b Mexnay
npoueccamm obmeHa

OMNK-5.2; OMK-5.3;

3HaTb: U3nNKo-
XWMUNYECKYIO CYLLIHOCTb

, Nekuuns-6ecena
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MUKaXUMNYECKOoro BELLEeCTB U dHeprum B npoL,.eccos, MPONCXOAALLNX

paBHOBeCUsi.XuMun4yeckas
KUHeTUuKa

opraHusMe. XuMmu4yeckas
TepMoANHaMUKa Kak
TeopeTnyeckas OCHoBa
6rnosHepreTnkn. OCHOBHbIE
NOHATUNSA TEPMOANHAMUKM.
MoHATVE 0 PyHKUMAX
COCTOSAHUA. BHYTpeHHAA
3Heprus. Tunobl
TepMoANHaMNYEeCKNX
cucTeMm (M30/IMpoOBaHHbIE,
3aKpbITble, OTKPbITbIE).
N3o0Tepmunyeckne n
n3obapHble NpoLecchl.
CTaHAapTHbIE YC/I0BUSA U
brnonornyeckne
CTaHAapTHbIe yC0BuUS.
MepBbI 3aKOH
TEPMOANHAMUKN.
SHTanbnuna. 3akoH Necca n
ero cneacTBuS.
TepMoxuMunyeckme
ypaBHeHus. CTaHOapTHbIe
3HTaNbnun obpasoBaHna n
cropaHusa. CtaHgapTHas
3HTaNbNUA peakumu.
TepmoxnMunyeckumne
pacyeTbl. KanopmnHoCcTb
NULLEBbLIX MPOAYKTOB.
BTopow 3akoH
TEPMOANHAMUKN.
AHTponua. CTaHJapTHbIe
3Ha4YeHnsa sHTpoNun
BellecTBa. dHeprus
'mbbca. CTaHaapTHbIE U
brnonornyeckne
CTaHAapTHble 3Ha4YeHns
3Heprum 'mb6ca. PacyeTt
N3MEHEHNS 3HTpONUN 1
3Heprum MNmbbca
XUMNYECKOWN peakLuun.
MporHo3upoBaHue
HanpasieHns
CaMornpon3BoJIbHO
NpoTeKalLnx NpoLLeccos B
N30JIMPOBAHHbIX 1
3aKpbITbIX cucTemMax. Ponb
3HTa/IbMUAHOIO n

B )KMBOM OpraHusme Ha
MOJ1IEKY/IAPHOM YPOBHE;
CBOWCTBA BOAbI M BOAHbIX
pacTBOPOB; OCHOBHbIE TUMbI
XWMUNYECKNX paBHOBECUI
(NpoToNnTMYecKue,
reTeporeHHHsblE,
MraHpoobMeHHHble, OKUCA
NTeSIbHOBOCCTAaHOBMUTEbHbI
€); MexaHun3M OencTeus
bydepHbIX cnctem
opraHmsMma, ux
B3aVMOCBS3b U POJib B
noagep>XXaHnn KUCI0THO-
OCHOBHOI0 COCTOSIHUSA
opraHusma;
3NEeKTPONNTHLIN BanaHc
opraHusMa 4esioBeka,
KONMraTMBHbIE CBOWCTBA
pacTBopoB (anddysns,
0CMOC, OCMOJIIPHOCTb);
CTPOEHME N XMMUNYECKMe
CBOMNCTBA OCHOBHbIX
Knaccos bronormnyeckmn
Ba>KHbIX OpraHMYeCcKmnx
coeguHeHUn YMeTb:
NAEHTUULMPOBATL
onacHble 1 BpeaHble
XMMUYeckmne gakTopsbl B
paMKax OCyLLEeCTBASAEMON
OeATeNnbHOCTH;
NPON3BOAUTL pacyeThbl Mo
pesyfibTaTam
3KCMNEepUMeEHTa,
nponssoanTb 06paboTKy
3KCNepuMeHTabHbIX
DaHHbIX;
KnaccugurumposaTb
XVMUNYECKNE COEIUHEH NS,
OCHOBbIBasACb Ha UX
CTPYKTYPHble (hOopMyibl;
NPOrHO3MpoBaTb
HanpaB/ieHue n pesynbTaT
PU3NKO-XNMUNYECKNX
NMPOLLECCOB Y XMMUYECKUX
npespaLleHnin
61on0rnyeckn BaxKHbIX
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
3HTPOMUINHOI0 PaKTOPOB. BELLEeCTB; BbIMOJHATb
XapakTep usmMeHeHUs TepMoxXnMmnyeckmne

3HTpONUK B Npoueccax,
CBSA3aHHbIX C U3MEHEHNEM
obbema n TemnepaTypsbl
cucTembl. IHeprus MNmbbca
Kak Kputepuin
MPUHUNNNASIBHON
0OCyLLeCTBMMOCTM
XVMUYECKOro npoLecca.
OcHoBbI 6M03HEPreTUKM.
DK33proHmMyecKkune n
3HA3ProHNYeckne
npoLecchl.
Makpospruyeckune
coeVHeHNns,
MaKpO3pru4yeckmne CBa3mu.
MpUHUWN 3HepreTMyeckoro
ConpsiXeHuns
BroXnMmMYecknx peakuni.

pacyeTbl, pacyeTsl
OCMOTUNYECKOrO AaBJIEHUS U
pH pacTtBOpoB 1
bronormnyecknx cmcTem;
aHanM3npoBaTb
noJiy4yeHHble pe3ybTaTbl
nyTem CpaBHEHUS NX C
hn3nonornyeckmn
HOpPMabHbIMW 3HAYEHNSAMU
pH n ocmoTn4yeckoro
0aBNEeHUs U AenaTb BbIBOA
0 COOTBETCTBYIOLEN
NaToNOrMn; NOJIb30BaTbCA
HomeHknaTypown IUPAC gnsa
COCTaBJIeHUS Ha3BaHW Mo
opMysiaM TUMMNYHbIX
npeacTaBuTenen
6ronornyeckn BaxKHbIx
BELLLEeCTB N JIeKapCTBEHHbIX
npenapaToB BnageTtb
NMPakTUYECKNM OMbITOM
(TpyLoBbIMU OENCTBUAMMN):
TEXHNKOWN XUMNYECKUX
3KCMNEePUMEHTOB,
npoeefeHns NpobrnpoYHbIX
peakuui, HaBblIkaMun
paboTbl C XMMNYECKON
nocynon n NpocTenwnmMm
npubopamMu, TEXHUKOWN
3KCNEepUMEHTaNIbHOro
onpeneneHus pH
pacTBOPOB NP NMOMOLLM
nHAMKaTopoB 1 Npnbopos,
npaBuiamMmm HOMEHKNaTypbl
HeopraHNYyecKnX BeLLecTB

BeefeHumne B xumMnyeckyto
TepMogNHaMUKY.
TepMmognHaMuka
XUMUYECKOro paBHoBeCus.
XnMun4yeckasa KMHeTNKa

XnMuyeckoe paBHoOBecuHe.
TepmognHaMuyeckue
yCJI0BMSA paBHOBECKS.
KOHCTaHTa XxnMn4eckoro
paBHoBecus YpaBHeHue
M30TepMbl XMnyeckom 12
peakuuu.
MporHo3mnpoBaHue
CMeLLEeHUSA XMMNYeCKOro
paBHoBecus. MpuHunn Jle-
LWaTenbe. CBA3b Mexay

OMNK-5.2; OMK-5.3;

3HaTb: U3nNKo-
XUMUNYECKYIO CYLLIHOCTb
npoLEeccoB, MPONCXOAALLNX
B )KMBOM OpraHu3Me Ha
MOJ1IEKYIAPHOM YPOBHE;
CBOWCTBa BOAbl M BOAHbIX
pacTBOPOB; OCHOBHbIE TUMbI
XWMUNYECKNX paBHOBECUI
(npoTonnTnyeckue,
reTeporeHHHbIe,
MraHpoobMeHHHble, OKUCA

, Nekuuns-6ecena, Nlekuunn-
BU3yasinsaumnm
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

KOHCTaHTOWN paBHOBECKS 1
CTaHAapPTHbLIM U3MEHEHUEM
3Heprum N'mb6ca npouecca.
OnpepeneHve
NnpenMyLLecTBEHHOro
Hanpas/ieHns 06paTUMbIX
peakuuin Ha OCHOBe
ypaBHEHUS N30TEPMbI.
MoHsTMe 0 romeocTase
>KMBOFO OpraHn3ma.
CTauymoHapHoe CcoCTosHne
cuctemsbl. MpeameT n
OCHOBHbIE MOHATUS
XVMUNYECKON KUHETUKMN.
XuMmnyeckas KMHeTUKa Kak
OCHOBa A5 N3y4YeHuns
CKOPOCTEN U MEXaHU3MOB

broxnmmyeckmnx npoueccos.

CKOpOCTb peaKkumu.
Knaccndgumkaumm peakumnn.
MonekynapHOCTB U
nopsaoK peakumnn.
KuHeTunyeckne ypaBHeHUS.
Mepuon
nonynpeBpaLLeHuns.
3aBMCUMOCTb CKOPOCTH
peakuumn OT KOHUEeHTpaumnm
N OT TemnepaTypbl
(ocobeHHOCTN Ans
broxnmmyeckmnx
npoueccos). YpaBHeHMne
AppeHuyca, aHeprus
aKTuBauMn. FOMOreHHbIN 1
reTeporeHHbIN KaTaamns.
[MoHATHE O
thepMeHTaTUBHOM
KaTanumse. BnnsaHue
pa3n4YHbIX PaKTOPOB Ha
CKOPOCTb (hepMeHTaTUBHOMN
peakuunun. YpaBHeHune
Mwnxasnuca - MeHTeH.
MonspHasa akTUBHOCTb
depmeHTa.

NTeSIbHOBOCCTAaHOBMTEbHbI
€); MexaHun3M OencTeus
bydepHbIX cnctem
opraHmsMma, ux
B3aVMOCBS3b U POJib B
noagep>XXaHnnm KUCI0THO-
OCHOBHOI0 COCTOSIHUSA
opraHusMma;
3NEeKTPONNTHLIN BanaHc
opraHusMa 4esioBeka,
KoNMraTMBHbIE CBOWCTBA
pacTBopoB (anddysns,
0CMOC, OCMOJIIPHOCTL);
CTPOEHME N XMMNYECKMEe
CBOMNCTBA OCHOBHbIX
KnaccoB bronormnyeckmn
Ba>KHbIX OpraHMYeCcKmnx
coeguHeHUn YMeTb:
NAEHTUULMPOBATL
onacHble 1 BpeaHble
XnMmYeckme gakTopsbl B
paMKax OCyLLEeCTBASAEMON
neATeNnbLHOCTH;
NPON3BOAUTL pacyeThbl Mo
pesyfibTaTam
3KCMNEepUMeEHTa,
nponssoanTb 06paboTKy
3KCNepuMeHTabHbIX
DaHHbIX;
KnaccugurumposaTb
XVMUNYECKMNE COEIUHEH NS,
OCHOBbIBasACb Ha UX
CTPYKTYPHble (hOpMyibl;
NPOrHoO3MpoBaTb
HanpaB/ieHue n pesyabTaT
PU3NKO-XNMUNYECKNX
NMPOLLECCOB Y XMMUYECKUX
npespaLleHnmn
6ronornyeckn BaxKHbIX
BELLECTB; BbINOJHATL
TepMOXnMu4eckmne
pacyeTbl, pacyeTbl
OCMOTUNYECKOrO AaBJIEHUS U
pH pacTtBOpoOB 1
6101I0rnyeckux cucTem;
aHanM3npoBaTb
Nnosly4eHHble pe3ybTaThbl
nyTeMm CpaBHEHUS UX C
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

hn3nonornyeckmn
HOPMasbHbIMU 3HAYEHUAMN
pH n ocmoTn4yeckoro
DaBJIeHNs N AeNaTb BbIBOA
0 COOTBETCTBYIOLEN
NaToNOrMn; NoJIb30BaTbCA
HomeHknaTypown IUPAC gnsa
COCTaBJIeHUS Ha3BaHW Mo
opMysiaM TUNMMNYHbIX
npeacTtaBuTenen
6ro1I0rnyeckn BaxKHbIX
BELLLEeCTB N JIEKapCTBEHHbIX
npenapaTtoB Bnapetb
NPakTUYECKUM OMbITOM
(TpyLoBbIMU OENCTBUAMMN):
TEXHUKOWN XUMNYECKNX
3KCMNEePUMEHTOB,
npoeefeHns NpobrnpoYHbIX
peakuui, HaBblIkaMun
paboTbl C XMMNYECKON
nocynon n NpocTenwnmMm
npubopamMu, TEXHUKOWN
3KCNepUMEHTaNIbHOro
onpeneneHus pH
pacTBOPOB NP NMOMOLLM
WHANKaTOPOB 1 NpMbopoB,
npaBuiamMmm HOMEHKNaTypbl
HeopraHNYyecKnX BeLLeCcTB

[MpoTonunTuyeckue
paBHoBecus.PacyeT pH
pPacTBOPOB3JIEKTPOJINTOB.
BydepHblecuctemsl

PaBHOBecusa B BOOHbIX
pacTBOpax 3N1eKTPOSINTOB.
CTeneHb N KOHCTaHTa
3/IEKTPONINTUHECKON
anccounaumn.
MpoTonnTnyeckasa Teopus
KUCJIOT N OCHOBaHUN.
ConpsiXeHHble napsbl
KWUCJIOT N OCHOBAHWIA.
NoHn3aumsa cnabbix KucnoT
N OCHOBaHMN. KOHCTaHTHI
KWUCJTIOTHOCTU U OCHOBHOCTW
pKa, pKb n pKBH+ u cBs3b
Mexay HUMU. AMGOINTLI.
MN303nekTpuyeckas To4ka.
AneKkTpuyeckas
NMPoOBOAVUMOCTb PacTBOPOB
3/1eKTPOJINTOB.
[MpoTonnTuyeckue
paBHOBecCus B pacTBopax

OMNK-5.2; OMK-5.3;

3HaTb: U3nNKo-
XUMUNYECKYIO CYLLIHOCTb
NpOoLLECCOB, MPONCXOAALLNX
B )XKMBOM OpraHusme Ha
MOJ1IEKYIAPHOM YPOBHE;
CBOWCTBa BOAbI M BOAHbIX
pacTBOPOB; OCHOBHbIE TUMbI
XWMUNYECKNX paBHOBECUI
(NpoToNnTMYECcKue,
reTeporeHHHsble,
MraHpoobMeHHHble, OKUCH
NTeSIbHOBOCCTAaHOBMTEbHbI
€); MexaHun3M OencTeus
byepHbIX cnctem
opraHmsMma, ux
B3aVMOCBS3b U POJib B
noagep>XXaHnnm KUC0THO-
OCHOBHOI0 COCTOSIHUSA
opraHusMma;
3NEeKTPONUTHLIN BanaHc

, Nekuuns-6ecena, Nlekuunn-
BU3yasin3aumnm
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Cem HaunMeHoBaHue TeMbl TpynoeMKocTb (Yachl) CopepxaHue dopMupyeMblie Pe3synbTaThl OCBOEHMUA ObpasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
3/1eKTPOJINTOB. opraHu3ma 4enoBeka,

OnpepeneHuve pH B BOAHbIX
pacTBopax cnabblx KNCNOT,
OCHOBaHW 1
rMAPOJIN3YIOLLNXCS CONEN.
bydepHble cuctembl n
MexaHN3M NX AeNCTBUS.
PacyeT pH B BydepHbix
pacTBopax, ypaBHeHune
FeHpepcoHal accenbbaxa.
BydepHasa eMKoCTb n
onpegenswowne eé
akTopbl. BydepHble
CUCTEMbI XXMNBOIr0O
opraHmsma. KncnotHo-
OCHOBHOE paBHOBecue B
bronornyecknx cmcTemax.
MoHATMe 06 aunpose n
ankanose n
PUNKOXUMUNYECKUX
OCHOBaX X
BO3HMKHOBEHNA. OCHOBHbIE
noKasaTenn KNC/I0THO-
OCHOBHOI0O COCTOSAHWA
(Weno4yHom pe3eps KPoBMU,
nednunT n n3bbiTok
OCHOBaHWi). 3apsg
6rnomonekyn npu
PU3nNoNorn4ecknx
3HavyeHusx pH.

KoNmMraTuBHbIE CBONCTBA
pacTBopoB (anddy3ns,
0CMOC, OCMOJIIPHOCTL);
CTPOEHME N XUMN4eckue
CBOMNCTBA OCHOBHbIX
KnaccoB bronormnyeckmn
Ba>XHbIX OPraHNYeCcKnx
coeguHeHUn YMeTb:
NAeHTUMONLNPOBaTL
onacHble 1 BpegHble
XMMUYeckme akTopsbl B
paMKax OCyLLEeCTBASAEMON
0eATeNbHOCTY;
NPON3BOAUTL pacyeThbl Mo
pe3ynbTaTaMm
3KCrnepuMeHTa,
nponssoanTb 06paboTKy
3KCrepuMeHTasbHbIX
OAHHbIX;
KnaccugurumpoBaTb
XMMUYeckKne coeiuHeHuns,
OCHOBbIBaAChb Ha UX
CTPYKTYPHble (hOpMYibl;
NMPOrHO3MpoBaTh
HanpasJieHne 1 pe3ynabTaT
PU3NKO-XMMUNYECKNX
NPOLLECCOB N XUMUYECKNX
npespaLleHnin
6ro0rnyeckn BaxKHbIX
BELLLEeCTB; BbIMOMHATb
TepMoxmmmyeckmne
pacyeTbl, pacyeTbl
OCMOTUYECKOro AaBneHns un
pH pacTtBOpoOB 1
6101I0rnyeckux cucTem;
aHan3npoBaTb
noJly4yeHHble pe3ybTaTbl
nyTeMm CpaBHEHUS UX C
hU3noNornyeckmn
HOPManbHbIMW 3HAYEHNAMU
pH 1 ocMoTu4eckoro
LaBneHnsa n aenaTb BbIBOA
0 COOTBETCTBYIOLEN
NaToJIorMn; NoNb30BaTbCA
HoMeHknaTypon IUPAC ans
COCTaBJIeHUS Ha3BaHW Mo
hopMysiaM TUMUYHBIX

14/55




Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0 390 03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

npeacTtaBuTenen
6ro10rnyeckn BaxKHbIX
BELLECTB U JleKapCTBEHHbIX
npenapaToB BnageTb
NPakTUYECKUM OMbITOM
(TpyLoBbIMU OENCTBUAMMN):
TEXHUKOWN XUMNYECKUNX
3KCMNEePUMEHTOB,
nposefeHna NPobupoYHbIX
peakuui, HaBblIkaMun
paboTbl C XMMNYECKON
nocynon n NpocTenwnmMm
npnbopamun, TEXHUKON
3KCNEepUMEHTaNIbHOro
onpeneneHus pH
pacTBOPOB NP NMOMOLLM
nHANKaTopoB 1 Npnbopos,
npasuniamMn HOMeEHKIaTypbl
HeopraHNYyecKnx BeLLecTB

MoTeHuwansl n 24C.
PaBHOBecKsB pacTBopax

KOMMJIEKCHBIXCOEANHEHWA.

[eTeporeHHblepaBHOBECUSA

OkucnnTenbHo-
BOCCTaHOBUTEJIbHbIE
(penokc) npouecchl,
OKUCIINTENN U
BOoCCTaHoBuUTenn. OKucanTe
JIbHOBOCCTAHOBUTEJIbHbIE
(OB) cncremsl.
CTaHpgapTHble
BOCCTAHOBMTEJIbHbIE
(penokc) noTeHymansl.
YpaBHeHune
HepHcTa—IleTepca.
BnnsaHve pasnn4yHbixX
(haKTOPOB Ha BEINYNHY
penokc-noTeHumnana.
CTaHOapTHbIN
6unonornyeckuni
BOCCTAHOBUTEJIbHbIN
noTeHumnan.
MporHo3smpoBaHue
CaMOMpon3BOIbHOIO
npotekaHnsa OB npouecca
no BeJINYNHaM pefoKC-
noteHuwnanos. 34C
XUMNYECKOWN peakuun.
B3anmMocBsizb Mexay
3Hepruen MNbbca n 34C
peakunun. Onddy3HbIN 1
MeMOpaHHbIA NOTeHLnab

OMNK-5.2; OMK-5.3;

3HaTb: U3nNKo-
XWMUNYECKYIO CYLLIHOCTb
NpOoLLECCOB, MPONCXOAALLNX
B )XKMBOM OpraHusme Ha
MOJ1IEKYIAPHOM YPOBHE;
CBOWCTBa BOAbI M BOAHbIX
pacTBOPOB; OCHOBHbIE TUMbI
XWMUNYECKNX paBHOBECUI
(NpoToNnTMYEecKue,
reTeporeHHHsble,
MraHpoobMeHHHble, OKUCH
NTeSIbHOBOCCTAaHOBMTEbHbI
€); MexaHun3M OencTeus
byepHbIX cnctem
opraHmsMma, ux
B3aVMOCBS3b U POJib B
noagep>XXaHnnm KUC0THO-
OCHOBHOI0 COCTOSIHUSA
opraHusMma;
3NEeKTPONNTHLIN BanaHc
opraHusMa 4esioBeka,
KONnraTMBHbIE CBOMCTBA
pacTBopoB (anddy3ns,
0CMOC, OCMOJIIPHOCTb);
CTPOEHME N XMMUNYECKMe
CBOMNCTBA OCHOBHbIX
Knaccos bronormnyeckmn
Ba>KHbIX OpraHMYeCcKmnx
coeguHeHUn YMeTb:

, Nexkuuns-6ecena, Nlekuun-
BU3yasin3aumnm
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
M UX pPOoNb B naeHTUOUUMPoOBaTh
reHepupoBaHumn oracHble 1 BpeaHble
brnoanekTprnyecknx XMmnyeckmne hakTopbl B
noTeHunanos. paMKax OCyLLEeCTBASAEMON

[eTeporeHHble paBHOBeCKSA
B CUCTEMe 0CafoK -
HaCbILWEHHbIN pacTBop.
PacTBOpUMOCTb 1
KOHCTaHTa Npou3BeneHns
pacTBOpPMMOCTW. YCoBus
obpasoBaHua 1
pacTBOPEHNSA 0CaLKOB.
OcaXaeHne n pacTBopeHmne
Kak 13 npouecchl
CMeLLEeHNsA reTeporeHHoro
paBHOBecus. Peakuun
obpasoBaHus
HeopraHn4yeckoro
BELLLEeCTBa KOCTHOW TKaHW -
rnpgpokcuagocdaTa
KanbLns, KOHKPEMEHTOB
ypaToB, OKCanaTos.,
kapboHaToB. PaBHOBecKs B
pacTBOpax KOMMEKCHbIX
coeanHeHUN. KOHCTaHThI
HEeCTOMKOCTU ”
yCTOM4MBOCTWU. [TOHATME O
MPUMeHEHNN
KOMMJIEKCOHOB A5
[EeTOKCMKaLun opraHm3smMa
(xenaToTepanusa). XenaThbl.
KoMMieKCoHbI.
Bruonorunyeckas ponb
BHYTPUKOMMJIEKCHbIX
COeaNHEeHNN.

neATeNnbLHOCTH;
NPON3BOAUTL pacyeTbl Mo
pesyfibTaTaM
3KCMNEepUMeEHTa,
npon3soanTb 06paboTKy
3KCNepuMeHTabHbIX
DaHHbIX;
KnaccugurumpoBaTb
XVMUNYECKMNE COEIUHEH NS,
OCHOBbIBasACb Ha UX
CTPYKTYPHble (hOpMYibl;
NPOrHO3MpoBaTb
HanpaB/ieHue n pesyabTaT
PU3NKO-XNMUNYECKNX
NMPOLLECCOB Y XMMUYECKUX
npespaLleHnin
6ronornyeckn BaxKHbIX
BELLECTB; BbINOJHATL
TepMOXnMu4eckmne
pacyeTbl, pacyeTbl
OCMOTUNYECKOrO AaBJIEHUS U
pH pacTtBOpoOB 1
6101I0rnyeckux cucTem;
aHanM3npoBaTb
Nnosly4eHHble pe3ybTaThbl
nyTeMm CpaBHEHUS UX C
hn3nonornyeckmn
HOPMasbHbLIMWU 3HA4YEHUAMN
pH 1 ocMoTu4eckoro
DaBNIeHNs N AenaTb BbIBOA
0 COOTBETCTBYIOLLEN
NaToJIorMn; NoNb30BaTbCA
HoMeHknaTypon IUPAC ans
COCTaBJIeHUS Ha3BaHW Mo
hopMysiaM TUMUYHBIX
npeacTtaBuTenen
6ro10rnyeckn BaxKHbIX
BELLECTB U JleKapCTBEHHbIX
npenapaToB BnageTtb
NPakTUYECKUM OMbITOM
(TpyLoBbIMU OENCTBUAMMN):
TEXHUKOWN XUMNYECKNX
3KCMNEePUMEHTOB,
nposefeHna NPobupoYHbIX
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

peakuui, HaBblIkaMun
paboTbl C XMMNYECKON
nocynon n nNpocTenwnmMm
npubopamMn, TEXHUKOWN
3KCNEepUMEHTaNIbHOro
onpeneneHus pH
pacTBOPOB MNP NMOMOLLM
nHAMKaTopoB 1 Npnbopos,
npaBuiamMmm HOMEHKNATypbl
HeopraHNYyecKnx BeLLecTB

Knaccngukaumvs, HoMeHkKa
Typa,3/1IeKTPoOHHOoe
CTPOEHMEOPraHnYeCcKnX
COEANHEHUN N UXKUCITIOTHO-
OCHOBHble
ceoncTea.CTepeonsomepuns
OpraHNyYeCcKUXCoeanHEHUN.
OCHOBHbl€3aKOHOMEPHOCTU
MpPoTeKaHUAoPraHNYeCKnx
peakuun

Knaccnpukauvsa n
HOMeHKNaTypa
OpraHMYecKnx coeauHeHnn.
TpuBMabHble Ha3BaHUA.
MpaBuna cocTaBneHns
Ha3BaHWA OpraHN4YecKnx
coelMHeHNN No
3aMecTUTeNIbHOM 1 pagunKka
JNIbHO-(hYHKLMOHaNbHON
HOMeHKNaType.
D/IeKTPOHHOE CTpoeHune
OpraHMYecKmnx coeNHeHnn.
ConpsixxeHue n
apoMaTUYHOCTb.
SNeKTPoOTPMLATENbHOCTb
aTOMOB U MONAPHOCTb
cBA3N. UIHAYKTUBHBIN 1
Me30MepHbIN 3PPeKThbI
3amecTutenen. KncnoTHo-
OCHOBHble CBOWCTBa
OpraHMYecKnx coeanHeHnn.
OH-, SH-, NH- n CH-
KNUCNOTHI.
lMpocTpaHCTBEHHOE
CTPOEHME OpraHnyecKnx
MoJsiekys. CBA3b reoMeTpun
MOJIEKYJIbl C TUMOM
rmbpuansaumm BXoasaLmMX B
Hee aToMOB. [ToHATHe O
KoHopMaumsax
OpraHnyYecKnx MoneKyn.
KoHdpurypaums monekybl.
lMpocTpaHCcTBEHHasA
n3omepus.
CTepeoxumMnyeckme
GopMyJibl. JHAHTUOMEPUSA U
aunactepeomepus.
ACMMETPUYECKNI aToM

OMNK-5.2; OMK-5.3;

3HaTb: U3NKo-
XWMUNYECKYIO CYLLIHOCTb
NPOoLLECCOB, MPOUCXOAALLNX
B )XKMBOM OpraHusme Ha
MOJ1IEKY/IAPHOM YPOBHE;
CBOWCTBa BOAbI M BOAHbIX
pacTBOPOB; OCHOBHbIE TUMbI
XWMUYECKNX paBHOBECUI
(NpoToNnTMYEecKue,
reTeporeHHHsblE,
MraHpoobMeHHHble, OKUCA
NTeSIbHOBOCCTAaHOBMTEbHbI
€); MexaHun3M gencTeus
byepHbIX cnctem
opraHmsMma, ux
B3aVMOCBS3b U POJib B
noagep>XXaHnnm KUC0THO-
OCHOBHOI0 COCTOSIHUSA
opraHusMma;
3NEeKTPONUTHLIN BanaHc
opraHusMa 4esioBeka,
KONMraTMBHbIE CBOWCTBA
pacTBopoB (anddysns,
0CMOC, OCMOJIAPHOCTb);
CTPOEHME N XMMNYECKMe
CBOMNCTBA OCHOBHbIX
Knaccos bronormnyeckmn
Ba>KHbIX OpraHMYeCcKmnx
coeguHeHUn YMeTb:
NAEHTUULMPOBATL
ornacHble 1 BpeaHble
XMMnYeckme gakTopsbl B
paMKax OCyLLEeCTBASAEMON
neATeNnbLHOCTH;
NPON3BOAUTL pacyeThbl Mo
pesyfibTaTam
3KCMNEepUMeEHTa,
nponssoanTb 06paboTKy

, Nekuuns-6ecena, Nlekuunn-
BU3yasinsaumnm
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

yrnepona. ®opmybl
Puwepa. D- v L-pagbl.
OnTnyeckas akTUBHOCTb. O-
N manacTepeomMepsbl.
OCHOBHbIE 3aKOHOMEPHOCTH
NpoTEeKaHNS OpraHNYeCcKmnx
peakuun. CybctpaT n
peareHT. Knaccngpukauus
peareHToB. TuMbl pa3pbiBa
KOBaJZIEHTHOW CBA3MN.
Knaccnukauuns
OpraHnyeckKnx peakumi.
CTaTn4ecknm u
OVHaMUYecknn hakTopsbl
NpoTeKaHNs peakunu.
CBS13b CTPOEHME
NMPOMEXYTOYHbIX YacTuLL
(pafvkanos,
KapbokaTnoHOoB,
kapb6oaHMOHOB) C X
3Hepruen. MoHATNe o
pervo- n
cTepeocesieKTUBHbIX
peakumsx.

3KCNepuMeHTabHbIX
DaHHbIX;
KnaccugurumpoBaTb
XVMUNYECKNE COEIUHEH NS,
OCHOBbIBasACb Ha UX
CTPYKTYPHble hopMyibl;
NPOrHO3MpoBaTb
HanpaB/ieHue n pesyabTaT
PU3NKO-XMMUNYECKNX
NMPOLLECCOB Y XMMUYECKUX
npespaLleHnmn
6ronornyeckn BaxKHbIX
BELLECTB; BbINOJHATL
TepMOXnMu4eckmne
pacyeTbl, pacyeTbl
OCMOTUNYECKOrO AaBJIEHUS U
pH pacTtBOpoOB 1
6101I0rnyeckux cucTem;
aHanM3npoBaTb
Nnosly4eHHble pe3ybTaThbl
nyTeMm CpaBHEHUS UX C
hn3nonornyeckmn
HOPMasbHbLIMU 3HA4YEHUAMN
pH 1 ocMoTu4eckoro
DaBNIeHNs N AenaTb BbIBOA
0 COOTBETCTBYIOLEN
NaToJIorMn; NoNb30BaTbCA
HoMeHknaTypon IUPAC ans
COCTaBJIeHUS Ha3BaHW Mo
hopMysiaM TUMUYHBIX
npeacTaBuTenen
6ro10rnyeckn BaxKHbIX
BELLECTB U JleKapCTBEHHbIX
npenapaToB BnageTtb
NPakTUYECKUM OMbITOM
(TpyLoBbIMU OENCTBUAMMN):
TEXHUKOWN XUMNYECKNX
3KCMNEePUMEHTOB,
nposefeHna NPobupoYHbIX
peakuui, HaBblIkaMun
paboTbl C XMMNYECKON
nocynon n NpocTenwnmMm
npnbopamun, TEXHUKON
3KCNepUMEHTaNIbHOro
onpeneneHus pH
pacTBOPOB NP NMOMOLLM
nHANKaTopoB 1 Npnbopos,
npasuiamMn HOMEHKIaTypbl
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HeopraHn4eCKkunx seLlectB

CBob0AHO-pagnKanbHble
N3NEKTPOPUIIbHbIE
peakuun

CBob0oAHO-pagnKanbHble
npouecceol. NMoHATHE 0
LlenHbIX npoueccax.
Peakuun nepokcnaHoro
okuncneHus. MpuynHebl
JIErKon OKNCNAeMOCTH
cBs3n C-H B anannbHoOM 1
6eH3UIbHOM MOJIOXKEHUSIX.

INeKTpoUsIbHbIE peakLmnu.

Peakuun anekTpodunibHOro
npucoegnHeHus k C=C-
cBA3n. MexaHn3M peakumm
rmapataumu
HEeHaCbILWEeHHbIX
coefnHeHun. Ponb
KWUCJIOTHOrO KaTaamsa.
BnunaHmne aneKTpoHHbIX
3(heKTOB 3amMmecTuTENEN
Ha pernoceneKTMBHOCTb
peakuuun (NnpaBuio
MapKoBHMKOBA).
MpuncoenvHeHne
KapboKaTNOHOB K
HEeHaCbILLEeHHbIM
CoelNHEeHNAM, Kak NyTb
obpasoBaHusa yrnepoa-
yrnepoaHon CBA3n B
npoueccax buocnHTe3a
OcobeHHOCTHN
npucoeanHeHnsa K
COMPS>XEHHbIM CUCTEMaM.
Peakuun snekTpodunibHOro
3aMelleHns B
apoMaTuUYecKnx cmctemax
(ranoreHupoBaHue,
aNKnanpoBaHue n
aumnmpoBaHme). MexaHusm
peakuun: Nu-Kkomnaekcol,
CurmMma-KoMnJeKchbl.
ANKnnMpoBaHue askeHamu,
cnupTaMu n apmpamm
HOCHOPHBIX KNCNOT.
BnunaHve 3amecTnTenen B
apoMaTM4eCKOM KOJbLie Ha
CKOpPOCTb W HanpaBneHne
peakuuun (NnpaBuia
opueHTauun).

OMnK-5.2; OMK-5.3;

3HaTb: U3nNKo-
XUMUNYECKYIO CYLLIHOCTb
NPOoLLECCOB, MPONCXOAALLNX
B )KMBOM OpraHusme Ha
MOJ1IEKY/IAPHOM YPOBHE;
CBOWCTBA BOAbI M BOAHbIX
pacTBOPOB; OCHOBHbIE TUMbI
XWMUNYECKNX paBHOBECUI
(NpoToNnTMYecKue,
reTeporeHHHsblE,
MraHpoobMeHHHble, OKUCA
NTeSIbHOBOCCTAaHOBMTEbHbI
€); MexaHun3M gencTeus
byepHbIX cnctem
opraHmsMma, ux
B3aVMOCBS3b U POJib B
noagep>XXaHnnm KUCI0THO-
OCHOBHOI0 COCTOSIHUSA
opraHusMma;
3NEeKTPONUTHLIN BanaHc
opraHu3Ma 4esioBeka,
KONMraTMBHbIE CBOWCTBA
pacTBopoB (anddysns,
0CMOC, OCMOJIIPHOCTb);
CTPOEHME N XMMUNYECKMe
CBOMNCTBA OCHOBHbIX
Knaccos bronormnyeckmn
Ba>KHbIX OpraHMYeCcKunx
coeguHeHUn YMeTb:
NAEHTUULMPOBATL
onacHble 1 BpeaHble
XMMUYeckmne gakTopsbl B
paMKax OCyLLeCTBASAEMON
neATeNnbHOCTH;
NPOV3BOAUTL pacyeThbl Mo
pesyfibTaTam
3KCMNEepUMeEHTa,
nponssoanTb 06paboTKy
3KCNepuMeHTabHbIX
DaHHbIX;
KnaccmgunumposaTb
XVMUNYECKMNE COEIUHEH NS,
OCHOBbIBaACb Ha UX
CTPYKTYPHble (hOpMYibl;
NPOrHO3MpoBaTb
HanpaB/ieHue n pesynbTaT
PU3NKO-XMMUNYECKNX

, Nekuuns-6ecena, Nlekuun-
BU3yasin3aumnm
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npoLeccoB N XMMUYECKnx
npespaLleHnmn

6ronormnyeckn BaxKHbix
BELLLECTB; BbIMOJHATb
TepMoOXnMmnyeckmne
pacyeTbl, pacyeTsl
OCMOTUWYECKOrO AaBJIEHUS U
pH pacTtBOpoB 1
bronormnyecknx cmcTem;
aHanM3npoBaTb
noJiy4yeHHble pe3ybTaTbl
nyTem CpaBHEHUS NX C
hn3nonornyeckmn
HOpPMabHbIMW 3HAYEHNSMU
pH n ocmoTn4yeckoro
0aBNEeHUs U AenaTb BbIBOA
0 COOTBETCTBYIOLEN
NaToNOrMn; NoJIb30BaTbCA
HomeHknaTypown IUPAC gnsa
COCTaBJIeHUS Ha3BaHW Mo
opMysiaM TUMMNYHbIX
npeacTaBuTenen
6ronornyeckn BaxKHbIx
BELLLEeCTB N JIeKapCTBEHHbIX
npenapaToB BnageTtb
NMPakTUYECKNM OMbITOM
(TpyLoBbIMU OENCTBUAMMN):
TEXHNKOWN XUMNYECKUX
3KCMNEePUMEHTOB,
npoeefeHns NpobrnpoYHbIX
peakuui, HaBblIkaMun
paboTbl C XMMNYECKON
nocynon n NpocTenwnmMm
npubopamMu, TEXHUKOWN
3KCNEepUMEHTaNIbHOro
onpeneneHus pH
pacTBOPOB NP NMOMOLLM
nHAMKaTopoB 1 Npnbopos,
npaBuamMmm HOMEHKNaTypbl
HeopraHNYyecKnX BeLLeCcTB

PeakumoHHasi cnocobHOCTb
COEeONHEHWUI C 0-CBA3bIO
yrnepoareTepoaToM.
Peakuun SN un
E.PeakunoHHas
CnocobHOCTbLCOEANHEHWI C
kapboHWMAbHOMIpynnown

Peakuun HykneohusibHOro
3amelleHunsa y sp3 -
rmbpnan3oBaHHOro aToma
yrnepoja Kak cinencrsue
NOJIAPHOCTU U
NnoNsSipN3yemMocTun CBA3N
yrnepoj- retrepoaTom.
MoHsATME 0 Nerko n TpyaHo

OMNK-5.2; OMK-5.3;

3HaTb: U3nNKo-
XWMUNYECKYIO CYLLIHOCTb
npoLEeccoB, MPONCXOAALLNX
B )KMBOM OpraHu3Me Ha
MOJ1IEKYIAPHOM YPOBHE;
CBOWCTBa BOAbl M BOAHbIX
pacTBOPOB; OCHOBHbIE TUMbI
XWMUNYECKNX paBHOBECUI

, Nekuuns-6ecena, Nlekuunn-
BU3yasu3auuu, enosas
urpa
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yxoaawumx rpynnax. Cessb (NnpoTonnTuyeckue,

JNIerkocTun yxoaa rpynnbl €
CUJION COMPSXKEHHOMN
KNUCNoTbl. Peakunn
rmaponansa
rasoreHonpon3BOAHbIX.
Peakunn ankmnnpoBaHus
CNMPTOB, aMUHOB 1 TUOJIOB.
ANKnampytowime areHTbl
(ranoreHonpon3sogHsble,
ankundpocdaTsl,
cynboHMnEBbIE
coennHeHns). OKCOHMEBbIE,
aMMOHMeEBbIE 1
CynbOHMEBbIE MOHLI. POsb
KWUCIOTHOrO KaTanns3a B
peakunun 3ameLleHns
TMAPOKCUIPYMMbI.
B3anmopencreme aMUHOB C
a30TUCTON KNC/IOTOMN.
Peakunn 3IMMNUHNPOBAHNS.
CTpoeHne kapboHNNbHON
rpynnbl. Peakuumn
HyKJleo(pnbHOro
npucoeanHeHnsa K
kapboHWMNbHONM rpynne.
Peakunn rmgpaTtaunn,
npucoeanHeHne CnmpToB,
TMOJIOB N aMUNHOB K
anbaermaam n KeToHam.
BnunaHne ctpoeHuns
kapboHmMNbHOro
coeAVHEHNS Ha IerkoCTb
NPOTEKaHNSA 3TUX PeaKLnn.

Posib KNCNOTHOrO KaTanmsa.

MonyaueTanu, auetanu,
TMoaueTanu,
avTuoaueTtann. Nx
obpasoBaHve N rmaponans.
O6pa3oBaHuMe U rMpponns3
MMUNHOB (OCHOBAHUN
LLindda). Peakunn
KapOOHNNbHbIX
COeANHEHUN, CBA3aHHbIE C
MOBbILLUEHHON
CHKNCNOTHOCTbIO
[J-yrnepogHoro atoma.
Peakuuns anbOonbHOro

reTeporeHHHsblE,
MraHpoobMeHHHble, OKUCA
NTeSIbHOBOCCTAaHOBMTEbHbI
€); MexaHun3M OencTeus
bydepHbIX cnctem
opraHmsMma, ux
B3aVMOCBS3b U POJib B
noagep>XXaHnn KUCI0THO-
OCHOBHOI0 COCTOSIHUSA
opraHusma;
3NEeKTPONNTHLIN BanaHc
opraHusMa 4esioBeka,
KONMraTMBHbIE CBOWCTBA
pacTBopoB (anddysns,
0CMOC, OCMOJIIPHOCTL);
CTPOEHME N XMMNYECKMEe
CBOMNCTBA OCHOBHbIX
KnaccoB bronormnyeckmn
Ba>KHbIX OpraHMYeCcKmnx
coeguHeHUn YMeTb:
NAEHTUULMPOBATL
onacHble 1 BpeaHble
XnMmYeckme gakTopsbl B
paMKax OCyLLEeCTBASAEMON
neATeNnbLHOCTH;
NPON3BOAUTL pacyeThbl Mo
pesyfibTaTam
3KCMNEepUMeEHTa,
nponssoanTb 06paboTKy
3KCNepuMeHTabHbIX
DaHHbIX;
KnaccugurumposaTb
XVMUNYECKMNE COEIUHEH NS,
OCHOBbIBasACb Ha UX
CTPYKTYPHble (hOpMyibl;
NPOrHO3MpoBaTb
HanpaB/ieHue n pesyabTaT
PU3NKO-XNMUNYECKNX
NMPOLLECCOB Y XMMUYECKUX
npespaLleHnin
6ronornyeckn BaxKHbIX
BELLECTB; BbINOJHATL
TepMOXnMu4eckmne
pacyeTbl, pacyeTbl
OCMOTUNYECKOrO AaBJIEHUS U
pH pacTtBOpoOB 1
6101I0rnyeckux cucTem;
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npucoeanHeHnsa Kak NyTb aHanM3npoBaTb

obpasoBaHnsa CBA3N
yrnepoa-yrnepoga.
OCHOBHbI KaTanus.
ObpaTMMOCTb peakuunin
HYK1e0(NNbHOro
NPUCOEANHEHNS K
kapboHWNbHONM rpynne.
MoHsATMe 0 peakumn
aNbA0NbHOI0
pacwenneHuns. Peakuunn
HYK1eo(NIbHOro
3ameLleHnsa y sp2
-rmbpnan3oBaHHOro aToma
yrnepopna. OcobeHHOCTHU
3N1€KTPOHHOI0 CTPOEHNA
KapboOHOBbIX KNCNOT U UX
PYHKLMOHANbHbIX
NPON3BOAHBIX (CIOXHbIX
3(hMpPOB, CNOXKHbIX
TMO3(PMpPOB, aMUI0B,
aHrMapuaos,
auunndgocdaTtos). CTpoeHue
kapbokcmunaT-mnoHa.
MexaHn3m peakummn
rmaponansa
PYHKLMOHANbHbIX
NPOn3BOAHbIX KapbOHOBbIX
KUCoT. KUCNOTHBIN 1
LWEesI0YHON rapoams.
Peakunn aumnnpoBaHus
crnupToB (3Tepudurkaumnm),
aMWHOB 1 TMOJIOB.
Aunnupyioline peareHThbl
(cnoxxHble 3¢upel,
CNIOXKHbIE TUO3hUPLI,
auunndocdatbl). Ux
CpaBHUTENbHas
AKTUBHOCTb. CNOXKHbIE
TNo3upsl U aumngocdaThl
KakK MaKpo3apruyeckume
coefnHeHus. Peakumn
NPOn3BOAHbIX KapbOHOBbIX
KNCJIOT, CBA3aHHbIE C
nosblweHHon CH-
KNUCIOTHOCTbIO
[-yrnepoaHoro atoma:
kapbokcunuposaHue,

Nnosly4eHHble pe3ybTaThbl
nyTem CpaBHEHUS NX C
hn3nonornyeckmn
HOPMasbHbIMU 3HAYEHUAMN
pH n ocmoTn4yeckoro
DaBJIeHNs N AeNaTb BbIBOA
0 COOTBETCTBYIOLEN
NaToNOrMn; NoJIb30BaTbCA
HomeHknaTypown IUPAC gnsa
COCTaBJIeHUS Ha3BaHW Mo
opMysiaM TUNMMNYHbIX
npeacTtaBuTenen
6ro10rnyeckn BaxKHbIX
BELLLEeCTB N JIeKapCTBEHHbIX
npenapaToB BnageTb
NPakTUYECKUM OMbITOM
(TpyLoBbIMU OENCTBUAMMN):
TEXHUKOWN XUMNYECKNX
3KCMNEePUMEHTOB,
npoeefeHns NpobrnpoYHbIX
peakuui, HaBblIkaMun
paboTbl C XMMNYECKON
nocynon n NpocTenwnmMm
npubopamMn, TEXHUKOWN
3KCNEepUMEHTaNIbHOro
onpeneneHus pH
pacTBOPOB NP NMOMOLLM
WHANKaTOPOB 1 NpMbopoB,
npaBuiamMmm HOMEHKNaTypbl
HeopraHNYyecknx BeLLecTB
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KOHOEHCaUmMs CII0OXHbIX
TNo3unpos. Peakunu
nekapbokCcunmpoBaHua n
pacrnaga [-keToH03¢hnpoB)

XnMu4yeckume CBOMCTBaA U
brnonornyeckas ponb s-
3JIEMEHTOB U UX
coeHEeHNN

Bopopon. Xumnyeckune
CBOWCTBa W Ba)kHenLwune
coeaunHeHus. Boaa.
AKBaKOMIMJIEKCHI.
KpucTtanno-ruapatbl.
OucTnnnnpoBaHHas n
annporeHHHas Boaa, ux
nony4YyeHvne N NpuMeHeHune
B hapmaumun. NoH
BOAOPOAA. S-3JIEMEHTbI -
MeTasUibl. DneMeHThl | A
rpynnel. 9nemeHThl || B
rpynnbl. CBOMCTBA NPOCTbIX
BewecTs. CBONCTBa
coelHEeHNN C BOAOPOAOM,
ranoreHamu, KNCJoponoM.
Ffmpgpokcnabl. Conn
LEesT0YHbIX 1

LesI04HO3eMe bHbIX
MeTassI0B: CynbdaThl,
ranoreHnabl, kapboHaThl,
docdaThl. VIoHbI WEeNoYHbIX
N LWeno4yHo3eMesbHbIX
MeTasnsioB Kak
Komnekcoobpa3soBaTenu.
brnonoruyeckas posb
SMeTaJl/IoB B MMHEpPasibHOM
6anaHce opraHmsma.
Makpo- 1 MUKpo
-S3/1IeMEHThI.

OMnK-5.2; OMK-5.3;

3HaTb: obLyto
XapaKTepUCTUKy
S3/1EMEHTOB - METaJ/10B.
YMeTb: 06bSACHATL
3aBUCUMOCTb
brnonorunyeckom ponan
S3/1EMEHTOB OT XMMUYECKMX
CBOWCTB. BnageTsb:
COOTBETCTBYIOLLEN
TEePMUHOJIOTNEN.

, Nekuuns-6ecena, Nlekuun-
BU3yasin3aumnm

XnMu4yeckme CBONCTBa
nbronornyeckas posb p-
3/IEMEHTOB U
MXcoeanHeHnn

ObLwas xapakTepucTuKka u
XMMUYeckne CBONCTBaA,
brnonornyeckas posb
p3/1IEMEHTOB U X
coeanHeHWn. dnemeHThl |l
A rpynnbl. Bop, antoMuHUNI,
rannun, UHOUN N Tanamm n
X COeANHEeHUS. DNeMeHTbl
IV A rpynnbl: yrnepog,
KPEMHUN, 0JI0BO, CBMHEL, NX
coefMHEHNSA N CBONCTBA.
dnemMeHThl V A rpynnsl:
asoT, pocdop, MbILLbSAK,
BUCMYT, CBONCTBA U

OMNK-5.2; OMK-5.3;

3HaTb: XMUYECKNE OCHOBBI
NPUMEHEeHNA CoegNHEHNI
anloMnHUA asoTa, occopa
B MeJuuuvHe, B hapMaLmn.
YMeTb: onucbiBaTb
XUMUNYECKNE CBONCTBA
panemMeHTOB. Bnapets:
COOTBETCTBYlOLLEN
TEPMUNHOJIOTNEN.

, Nekuuns-6ecena
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TOKCMYecKoe fencTsue.
dnemeHTbl VI A rpynnbl:
Kucnopoa, cepa, CefieH,
Tennyp, NOJIOHUNA.
dnemeHThl VII A rpynnebl:
pTOp, Xnop, 6pom, 1noa,
acTaT, buonornyeckoe
3HaYeHue 1 NpMMeHeHune B
MeauvuunHe. dnemeHThl VIIIA
rpynnel: reniin He, HeoH
Ne, aproH Ar, KpunToH Kr,
KCeHOH Xe n pagoH Rn,
cBoMcTBa W bruonornyeckas
poJsib

XuMmnyeckme CBONCTBa
nénonornyeckas pons d

d-2nemenTsl lI-V B rpynn.
CxoAcTBa v pasnnyuvsa p- n
d-anemeHToB Il B rpynnbi.
XUMmYeckme oCHOBbI
NpMMeHeHNs TUTaHa,
HMobMA N TaHTana B
XVNPYPrum, gnokcmaa
TWTaHa n MeTaBaHajaTa
aMMOHUA B hapMaymn.
d3nemeHTbl VI B rpynnbi.
Obuan xapakTepucTuka
rpynnel. XpoM. lNMpocToe
BELLEeCTBO U ero
XMMUYECKas akTUBHOCTb,
CNocobHOCTb K
KoMnnekcoobpa3oBaHuMIo.
Xpom(ll), (1),
KMCNOTHOOCHOBHas (KO) n
OKNC/INTESIbHO -
BoCCTaHoBuTeNbHas (OB)
XapakTepuCTUKM
coefMHEeHUN, CNOoCOBHOCTb
K KOMMJaekcoobpa3oBaHuio.
CoenunHeHuns xpom (VI) -
OKCUA N XPOMOBblE
KUCNOTbI, XpPOMaThbl U
ONXpomaThl,
xapakTepuctmka KO n OB
CBONCTB. OKUCNTENbHbIE
CBOWCTBaA XpOMaTOB "
ONXPOMaTOB B 3aBUCMMOCTM
oT pH cpepnbl; okucneHne
OpraHNYeCcKnUx CoeaNHEHUI
(cnupToB).

OMK-5.2; OMK-5.3;

3HaTb: cpaBHUTENbHYIO OB
XapaKTePUCTUKY
coegunHeHUn monmbaeHa n
BosibhpamMa B hapMauunm
(hapmaueB-TM4eCKOM
aHanmse). YmMeThb:
OMNUCbIBaTb XMMMYECKMe
cBoncTBa d-31€MeHTOB.
Brnapetsb:
COOTBETCTBYlOLLEN
TEPMUNHOJIOTNEN.

, Nekumns-becena
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MepokcocoegnHeHNs XpoMa
(VI). Obwine
3akoHoMepHocTn KO n OB
CBOWCTB COeAUHEHNN
danemeHTOB Npu nepexone
OT HU3LWKMX CTeneHen
OKUCJIEHUNS K BbICLLUUM Ha
npymepe coefuHeHNN
xpoma. MonnbaeH n
BoJsibpaM, obLias
XapakTepucTuka,
CNOoCoBbHOCTb K
obpa3oBaHuio
N30MONMreTeponoINKNCIOT
. d-9nemeHThb! VII B rpynnsi.
Obuan xapakTepucTuka
rpynnel. d3nemeHThl VIII B
rpynmnbl. 3/IEMEHTOB
CeMeincTBa Xesesa.
3HayeHne B MeguunHe un
hapMauum (B TOM Yyucne B
dapmMaLeBTUYECKOM
aHanunse). MapraHeu.
XuMmnyeckas akTUBHOCTb
NpPOCTOro BellecTsa.
CnocobHOCTb K
KoMrmekcoobpazoBaHmto
(kapboHWbI MapraHua.
MapraHeu(ll v IV): KO n OB
XapaKTepUCTUKN
coefnHeHUN, CNOCOBHOCTb
K KomnJekcoobpa3oBaHuio.
CoenunHeHuns mapraHua (VI):
MaHraHaTbl, X
obpa3oBaHue, TepMmnyecKas
YCTOMYMNBOCTb,
OMCNPONOpLMOHNPOBaHME B
pacTBope u yCnoBus
cTtabunmsauymn.
CoegnHeHns MapraHua
(VII): okcup, mapraHuoBas
KUCNoTa, NepMaHraHaThl.
XuMnyeckme oCcHOBbI
npuMeHeHnsn
nepMaHraHaTa KaJmsa n ero
pacTBopa Kak
aHTUCENTUYECKOro
cpeacTBa n B
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dapmMaLeBTUYECKOM

aHanuse. leneHue
danemenToB VIII B rpynnbl
Ha 3J1eMeHTbl CEMENCTBA
xenesa u NJaTUHOBbIE
MeTasuibl. ObLasn
XapaKTepucTumka
3/IEMEHTOB CEMENCTBA
xenesa.,. KoMnnekcHble
coeaunHenuns xene3a(ll v lll)
LIMHK. KOMnnekcHble
COeAVNHEeHNA UNHKa.
KomnnekcHasa npupoaa
LUMHKOCOAEep>KaLLX
(EepMEHTOB U XUMN3M UX
nencTens. Xmmmnyeckmne
OCHOBbI MPUMEHEHUS B
MeguuunHe 1 papmaunmn
COeINHEeHNN LINHKa.
Kagmuni un ero coegnHeHuns
B CPaBHEHUN C
aHaJIorNyYHbIMMN
COeOANHEHUSMU LUUHKaA.
PTyTb. ObLwasn
XapaKTepucTunka,
OT/INYNTENbHbIE OT UUHKA 1
KaaMunsa CBONCTBA. XMMU3M
TOKCUYECKOro AencTeums
COeIVHEHUN KagMus n
pTYTU. XUMUYECKNE OCHOBBI
NMPUMeHEeHNS coefUHEHNN
pTYyTU B MeguLnHe 1
hapmaumn.

FvppokcncoegnHeHns.Kapb
OHWJIbHblECOEANHEHNS.

TMOPOKCNCOEANHEHNS.
CnunpTbl N PeHoNbI.
KapboHunnbHble
coeavHeHns. Anbaernasl n
KeTOHbl . KapboKCusnbHble
coeanHeHns. KapboHoBsble
KUCNOTHI.
MMOPOKCUKNCNOTHI.
KeTOHOKNCNOTHI.

OlK-5.2; OMNK-5.3;

3HaTb: PU3UKOXUMUNYECKYIO
CYLLIHOCTb MPOLEeCcCoB,
NPOUNCXOAALLNX B XKNBOM
opraHusme Ha
MOJIEKYJISAPHOM,
KNeTOYHOM, TKaHEBOM U
OpraHHOM YPOBHAX; YMeTb:
NnoJib30BaTbCA
HoMeHknaTypon IUPAC ons
COCTaBJ/IEHNS Ha3BaHWN Mo
hopMysiaM TUNMNYHbBIX
npeacTasutenen
bronormnyeckn BaxKHbIX
BellecTs; Bnagetsb:
HaBblkaMu 1CMoJsib30BaHNA

, ﬂeKLI,I/II/I-BVI3yaJ'IVI3aLlI/IVI
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

MOJIly4YeHHbIX 3HaHUI B
rnpowecce nsy4vyeHus
OUCUNNANHBI B Byay-Luen
Bpa4yebHOM NpaKTukKe.

Buonornveckn Ba>kHbleasoT | 2 KoHpurypauwus. OMNK-5.2; ONK-5.3; 3HaTb: usnkoxmmmyeckyto |, Jlekums-becena, Jlekunn-

cofepxxalgmereTepoLnkibl OnpepeneHue. CYLWHOCTb NpOLECccos, BU3yanusauum

SHaHTNnoMepus n
nuactepeomepus Kak
pa3oBuUAHOCTYU
KOHUrypaLumnoHHON
nsomepuun. XmpasibHOCTb
MOJIEKYJT OpraHnY4eCcKnx
COeNHEHNN KaK NpuynHa
ONTU4YeCKOWN n3omepun.
CTepeounsomepusi MoneKyn
C OAHMM LLEHTPOM
XVpPanbHOCTKN
(3aHaHTHOMepus).
OnTnyeckas akTUBHOCTb.
nuuepnHoBbLIM anbaerng
KakK KOH(pMrypaunoHHbIN
cTaHgapT. MNpoeKUnoHHbIe
dopmysibl duiiepa. D n
LCucrtema
CTEPEOXUMUNYECKON
HOMEHKNaTYypbl.
CTepeounsomepus n
brnonornyeckas akTMBHOCTb
OpraHNyYecKux CoeaNHEHUN.
Knaccundgukaums
reTepounkIoB.
MATnYNeHHble unKIbl C
OJHUM reTopoaToMOM.
Muppon, bypaH, TnodeH.
TeTpanupposibHblie
coeauHeHuns (nopduH,
MnopUPUHBI, FreM -
buonormnyeckas poJsib.
WNHpon n ero nponssofHble
- TpunTOohaH, TPMNTaMUH,
CEepPOTOHMH.
5-HUTPONPON3BOAHBLIE
bypaHa - pypaunniuH,
PypasosIMaoH Kak
bakTepmunaHble
npenapaTbl.
TeTparugpoTnodeH Kak
KOMTMOHEHT BUTaMmmHa H -

MPOUCXOAALMNX B XKMBOM
opraHusMe Ha
MOJIEKYJISIPHOM,
K/Ie€TOYHOM, TKaHEBOM U
OpraHHOM YpOBHSAX; YMeTb:
noJsib30BaTbCA
HoMeHknaTypon IUPAC ans
COCTaBJ/IEHUSA Ha3BaHU MO
opMysiaM TUMMNYHbIX
npeacTaBuTenen
6ronornyeckn BaxKHbIx
BellecTB; BnageTb:
HaBblkaMy MCNoJsib30BaHUA
MOJIy4YeHHbIX 3HaHUN B
npouecce n3yyeHus
ONCUMNANHBI B By ayuien
BpayebHOM npakTuke.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

6noTurHa. NAaTuYneHHbIe
UWKAbI C BYMSA
retopoatomMamu. MNMupason,
MMUAa30s, TUason.
[Mpon3BoaHble NMMUaasona -
TMMCTUONH U TUCTaMUH.
[Mpon3BoaHbIe
5-okcunupasona Kak
XKaporoHmXawLwme n
aHasreTn4Yeckune cpencTea
(QHTUNUPUH, aMNOOMUPVH,
aHanbruH, 6yTaaunoH).
[Mpon3BoaHble Tnasona -
BUTaMunH Bl n
HopCyJiba3o.

Yrnesonsbl.

CTpoeHune yrnesoos.
TpaHCNopT rJIoKo3bl.
HapyweHuns
nepeeBapvBaHua 1
TpaHcrnopTa. AKTUBHbIE
hOpPMbl IIIOKO3bI.
dochopunmposaHmne n
nedochopuanposaHme
rNoKo3bl. [NnKoreHes
(CMHTE3 rnmkoreHa).
nnkoreHonns (pacnag
ravnkoreHa). HapylieHus
obmeHa rankoreHa.
OCHOBHbIe NyTH
kaTabonn3ama raoKo3bl.

OlK-5.2; OMNK-5.3;

3HaTb: PU3UKOXUMUNYECKYIO
CYLLHOCTb NPOLLeCcCoB,
NPOUNCXOAALLNX B XKNBOM
opraHumsme Ha
MOJIEKYJISAPHOM,
KNeTOYHOM, TKaHEBOM U
OpraHHOM YPOBHAX; YMeTb:
noJsib30BaTbCA
HoMeHknaTypon IUPAC ons
COCTaBJ/IEHNS Ha3BaHWN Mo
hopMysiaM TUNMNYHbBIX
npeacTasutenen
bronormnyeckn BaxKHbIX
BellecTs; Bnagetsb:
HaBblkaMu 1CMoJsib30BaHNA
NOJly4eHHbIX 3HaHW B
npowecce nsy4eHus
OucuMnanHbl B byayuien
Bpa4yebHOM NpaKTukKe.

, Nlekuuns-becena

AMUHOKNCNOTbI U 6enku.

MpencTaBneHne o 6enkax,
posnb 6e51KOB B opraHu3sme.
dU3nKo-
XUMNYECKNECBONCTBA
6enkoB: MonekynapHas
Macca, N3031eKTpuyeckasn
TOYKa, PAaCTBOPMMOCTb U
ocaxxgaemocTb 6enkoB.
fmoponns Kak meTon
n3yyeHuns coctaBa 6enkos.
CoBpeMeHHble
npencTaBseHUs o
CTPYKTYype 6enkoBon
MOJIEKYJIbl, METObI

OMNK-5.2; OMK-5.3;

3HaTb: 0cobeHHOoCTH
KMCNOTHO-OCHOBHbIX
CBOWCTB aMUHOKWUCJIOT ”
6enkoB; KoIMyecTBeHHOE
onpegeneHne benka.
[MocTpoeHne
KanmbpoBOYHbIX KPUBbIX.
Ounann3 6enkoB. Byma>kHas
XpomaTorpadus
aMUNHOKMNCOT. YMeTb:
nMporHo3mpoBaTb
HanpaB/ieHne N pesynbTaT
PU3NKO-XNMUYECKUNX
MPoLLeCcCoB U XMMNYECKUNX

, Jlekunn-smusyanumsaymm

28/55




Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
M3YYEeHUSA CTPYKTYpPbI rnpespaLleHnn

6enka. buonornyeckas
pOJib OTAENbHbIX
npencTaBuTenen NPocTbixX
M CNIOXKHbIX 6enKoB.
[NMMKO3NNNpPOBaHHbIE
6enku,
rIMKO3UIMPOBAHHbIN
remoriobuH,
AnarHocTuyeckoe
3HavyeHue ero
onpegeneHns. ®etanbHbIN
remMorsiobumH.

6ronornyeckn BaXKHbIxX
BellecTs. BnageTsb:
XUMUYECKON U
broxnmmyeckom
TepMUHonornen;

Cno>xHble 6enku.

KoHblOrnpoBaHHble
(cnoxHble) 6enkn:
HYKJ1IEOMPOTEUHbI,
XPOMOMPOTENHBI,
dochonpoTenHsbl,
rIMKOMNPOTENHBI,
NpPOTEOrIKaHbI,
JINNONPOTEMHBI,
MeTaJIoNPOTENHDI,
CNIoXKHblEe 6eNKnhepMeHThI.
HykneonpoTenHsl: posib B
ABNIEHNAX
HacneacTBEHHOCTK; oblas
XapakTepucTuka 6enkoBbIx
N MOJIMHYKNEOTUAHbIX
KOMMNOHeHTOB. HapylieHne
obMeHa NypuHOBbLIX
HykneoTuaos (noparpa,
cuHapoM Jlewa-HanaHa).

OMNK-5.2; OMK-5.3;

3HaTb: NPOCTbIE U C/IOXKHbIE
6enkn, HyKNnenHoBble
KUCNOTbI, (hepMEHTHI
YMeTb: N0N1b30BaThbCS
PU3NYECKUM, XUMUNYECKNM
1 BMONOrNYeCcKNM
obopynoBaHneMm; BnaneTb:
noHsTMeM 06 opraHusme
KakK equHOM LiesioMm;
HaBblKaMu
camocToAaTeNbHON paboThbl €
broxmummyeckom
nTepaTypown, BeCTU NOUCK
Heobxoanmonm
nHhopMaLmmn, npespaLLlaTb
npoYMTaHHoOe B CpeacTBoO
ON5 pelueHunsn
broxnmmyeckmnx 3anad

, Nexkuuns-6ecena, Nlekuunn-
BU3yasinsaumnm

NTOrO:

32
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>kaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHbie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

Cem Ne pazpena pMCUUNIIUHDbI HaumeHoBaHue nabopaTopHbix paboTt O61beM B Hacax
(o J::]e) 390 0390
1 2 3 4 5 6
1 OCHOBbI (h3MYECKON XUMUK Tema 1. BBegeHune. Cnocobbl BbipaXkeHnsi CoOAepXaHUa pacTBOPEHHOr O BellecTBa B 14
pacTBope. KonauraTueHble CBOMCTBa pacTBopoB. Ocmoc. Tema 2. BBefeHUe B XMUMNYECKYo
TepMoAnHaMuky. TepMoanHaMmMKa XMMUYECKOro paBHoBecusa. XuMnyeckasa KMHeTuKa.
1 PaBHOBecue B BOOHbIX pacTBOpax Tema 3. MNpoTonuTnyeckne pasHosecus. PacyeT pH pacTBOpOB 3/71eKTPoANTOB. bydepHsble 17
cuctembl Tema 4. MoTeHumansl n 3C. PaBHOBEeCUSA B paCTBOPaX KOMMJEKCHbIX COeANHEHWNN.
eTeporeHHble paBHoBeCUSA
1 OCHOBbI OpraHN4YecKon XuMmm Tema 5. Knaccngukaums, HOMeHKNaTypa, 3JIeKTPOHHOe CTPOeHMe opraHnyeckunx 17
COeINHEHNN N UX KUCJIOTHO-OCHOBHbIE CBONCTBa. CTepeon3omMepmst OpraHnyecKmnx
coefnHeHNN. OCHOBHbIE 3aKOHOMEPHOCTU NPOTEKaHWs OpraHMYecknx peakumn Tema 6.
CBo60HO-paAnKasbHble U 31eKTpodnbHblIe peakumm Tema 7. PeakumoHHas cnocobHOCTb
COEeOMNHEHUN C 0-CBA3bIO yrinepoaretepoatoM. Peakuunm SN n E. PeakunoHHas cnocobHOCTb
coeUHEeHN ¢ KapbOHUALHOW rpynnown
1 [MpoMeXxyTo4yHaa aTTecTaums
2 XMnsa BMoreHHbIX 3/71IEMEHTOB XuMunyeckmne CBONCTBa U BMonormyeckas posb S-3J1eMEeHTOB U NX COeANHEHU XUMUyeckne 20
cBOMCTBa W Brnosiormyeckas posib p-3J1eMEHTOB U NX COeANHEHUIA XMMYeCKne CBONCTBA 1
6uonormnyeckas posib d- 31€MeHTOB U UX COeANHEHNI XMMNYEeCKne CBONCTBa U
brnonormnyeckas posb f-31€MEHTOB N UX COeANHEHNIA
2 BuoopraHuyeckas xvumus MmaopokcmucoeanHeHns. KapboHuabHble coegnHeHns. buonormyeckn BakHble 28
a30TcoAep Kallne reTepoumKkbl Yriesoabl. AMUHOKUCIOTHI U 6esKn. CnoxHble 6enku.
2 [MpoMeXyToYyHasa aTTecTaums
NTOro: 96

5.7. NMpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

Y4ebHbIM MJIaHOM He MpenycMoTPeHO

30/55




5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem

Paspensl u TeMbl paboyeint nporpaMmmsl
CaMOCTOATENIbHOro U3y4YeHus

MNepeyeHb AoMaLLHUX 3a4aHUMA M APYrux BONpocoB AJsigd CaMoOCTOATEJNIbHOIro
n3y4vyeHusn

Cpokm
Bbinon
HeHus

0O6bem B yacax

o®0

390

0390

2

3

4

5

6

7

OCHOBbI (h3MYECKON XUMUK

PacTBOpbl, OCHOBHbIE MOHATUA. Bofa Kak pacTBopuTeb.PakTopbl, BANAIOLWME Ha
pPacTBOPMMOCTb TBEpPAbIX UrazoobpasHbix BelecTs. CNocobbl
BbIPaXXeHNACOAepXXaHNA paCcTBOPEHHOI O BellecTBa B pacTBOpe:MaccoBas 404,
MOnApHasa KoHUeHTpauma. NMoHATne oMoNAIbHOCTU. KonauraTnBHble CBONCTBA
pacTBopoB.fBNeHne ocMoca. OcMoTuYeckoe aaBneHne (3akoH BanTlodda).
N30ToHMYecknin KospduumeHT BanT-IFodda.OCcMONAIbHOCTb 1 OCMONAPHOCTb
610510rNYeckuXKMagKocTen n Nepdy3noHHbIX pacTBOPOB. Pac4eToCMOTNYECKOro
0aBneHNs B pacTBOPaX 3/IEKTPOSINTOB MHEINNEKTPOINTOB. PoNb 0CMOCa B
buosornyeckuxcucrtemax. I

1-5

13

PaBHOBecue B BOOHbIX pacTBOpax

Conps>XeHHble napbl KNCAOT N OCHOBaHWMN.MoHM3aunsa cnabbix KMCAOT M OCHOBAHUNA.
KOHCTaHTbLIKUCAOTHOCTU 1 ocHOBHOCTY pKa, pKb n pKBH+ n cBsisbMexay HUMK.
AMbonnThl. I303n1eKTpuyeckas Touka.dnekTpuyeckas npoBoaANMOCTb
pPacTBOPOB3JIEKTPOSINTOB. poTONNTUYECKME PpaBHOBECUS BpacTBOPax
anekTponnToB. OnpeneneHne pH B BOOAHbIXPACcTBOPaX C/abbiXx KNCAOT, OCHOBaHUN
UFNAPONN3YIOLLNXCA colen.BydepHble CUCTEMbI U MEXAHU3M KX
fenctems.leTeporeHHble paBHOBECKS B CUCTEME 0CAA0K -HAChILLEHHbIA pacTBop.
PacTBOPMMOCTb M KOHCTaHTaNpomn3seLeHns pacTBOPMMOCTU. YCnoBua obpasoBaHus
MpacTBOpPEHNA 0CafKOoB

6-11

16

OCHOBbI OpFaHI/IHeCKOVI XnMnn

DNeKTPOHHOE CTPOEHMEe OpraHnyecknx coegmHeHnn.ConpsxeHme n
apOMaTUYHOCTb.DNEKTPOOTPULLATENIbHOCTE aTOMOB U MOJISPHOCTb
CBA3N.HAYKTUBHBIN N Me30MepHbIN 3(pdheKThbl 3aMecTuTeNnen.KucnoTHO-oCHOBHbIE
CBOWCTBa opraHnyeckuxcoeanHenui. OH-, SH-, NH- n CH-kncnoTbl.2nekTpotusnbHble
peakunun. Peakumn sanekTpodunbHoronpucoeamHeHns Kk C=C-cea3n. MexaHnsm
peakunmrnapaTaumm HeHachbIWeHHbIX COegNHEHNN. POSIbKUCNOTHOIO KaTanausa.
BansiHne 3n1eKTPOHHbIX3(MEKTOB 3aMeCTUTENEeN Ha permoceneKTUBHOCTbpeakLnum
(npaBnno MapkoBHMKOBA). MpucoeanHeHNeKapboKaTUOHOB K HEHACLILLEHHbIM
coeUHEHNsM, KaknyTb 06pa3oBaHunsa yriepoa-yrjieponHon CBA3MN BNpoLeccax
6rocnHTesa OcobeHHOCTN NPUCOEANHEHNS KCOMPAXKEHHbIM cucTtemMam.CTpoeHmne
KapboHWNbHOW rpynnbl. PeakuNMHYKIeoMUIbHOro NMPUCoOeANHEHNS K
kapboHunbHoMrpynne. Peakunm rmapaTaumm, NnpucoeanHeHne CNMpToB, TUOIOB 1
aMVHOB K anbgerniam n ketoHaMm. BamaHmecTpoeHmna kapboHWAbLHOr0 coeAnHeHNs
Ha NIerkoCcTbNpoTeKaHNs 3TUX peakunin. Ponb KUCNOTHOro KaTanusa.lonyaueTanu,
aueTanu, TmoaueTanu, gutrnoauetann. MxobpasosaHue n rugponus. ObpasoBaHue n
rmapoan3nMmnHoB (ocHoBaHuM LLUndda). Peakunm KapbOHUAbHBIXCOEQNHEHNA,
CBfi3aHHble C NoBbllWeHHOoN CHKNCNOTHOCTLIO [J-yrnepoaHoro atomMa.
PeakunsanbooNbHOro NPUCOEANHEHNS KaK NyTb 06pa3oBaHUACBA3N
yrnepoa-yrnepog. OCHOBHbIV KaTaan3.06paTUMOCTb peakuui
HyK1ieohuabHOronprucoeanHeHnsa K kapboHnnbHoM rpynne. NoHATUE opeakuumn
anbA0sIbHOro0 pacwenneHns. PeakuMnHyKneopunabHOro 3amMmeLeHns y
sp2-rubpuansosaHHoroaToma yraepona. Oco6eHHOCTN 3IeKTPOHHOIO

12-17

15
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Cem

Paspensl n TeMbl paboyel nporpaMmmsl
CaMOCTOSATENIbHOro U3y4YeHUsn

I'Iepequb AOMaLUHUX 3a4aHUNA U APYrux BonpocoB AOJia CaMOCTOATEJIbHOIro CpOKM
n3y4vyeHusna BbINOJ

HeHusa

06bem B yacax

(o1 o]

30

03®0

2

3

4

5

6

7

CTPOEHMAKAPOOHOBBIX KUCOT U NX (PYHKLMOHAJIbHLIXMPON3BOAHbLIX (C/IOXKHbIX
3(PMpPOB, CNOXKHbIX TMO3hNPOB,aMNAO0B, aHITMAPMAO0B, aunngocdaTos).
CTpoeHmnekapbokcuaaT-noHa.

XuMus 6MOreHHbIX 3/1IeMEHTOB

Bopoopon. XnMnyecknecBoncTBa U BakKHENLLNECOEONHEHWS.
Bopa.AkBakoMniekcel.Kpuctanno-rugpatbl. AJUCTUANNPOBAHHAA NannporeHHHas
BOAA, UXMOJly4eHne u NnpuMeHeHneB apMaumnn. MoHBoaopoaa. S-32/IeMeHThI
-MmeTannbl.ObLas xapakTepucTnka NXMMmn4eckne CBONCTBa,brnonornyeckas posb
pP371eMEHTOB 1 nxcoeanHeHun. AnemeHThl llIA rpynnbl. Bop, antoMUHWA,rannvi,
VHANN N TaNauni nmx coegmnHeHns. dnemeHTollV A rpynnbl: yrinepon,KpemMHuin, 01080,
CBUHeL, nxcoeanHeHus n csoncrtea.d-anemeHToB Il B rpynnel.XumMnyeckne
OCHOBbINPUMEHEHNS TUTaHa,HMobunsa n TaHTana BXMPYPrum, guokcmaaTmTaHa u
MeTaBaHajaTaaMMoHuA B hapmaumn. d3nemenTsbl VI B rpynnbl.Obwas
XapakTepucTukarpynnbl. XpoM. MpocToeBeLwecTBo 1 eroxmmMmmyeckas
aKTUBHOCTb,CNOCOBHOCTL KKoMMiekcoobpasoBaHMoObLLLas xapakTepucTuka
fanemeHTOB. JlTaHTaHOUAbI NAKTUHOMAI BMEPUOANYECKON CUCTEMEDNe-MEHTOB.
XapakTepHbleocobeHHOCTK f- 3/1eMeHTOB:NEpPEMEHHbIE CTEMNEHNOKNCIEHNS,
obpa3oBaHMeKOMMeKCoB.JlaHTaHONAHOE CXaTne NcxoacTeo d-anemeHToB V nVi
nepuopnos. f-9nemeHTbikak aHanoru d-anemeHToslll rpynnbl; CXOACTBO MOTANYME HA
npumepeuepnsa. XMMM4eCKNeoCHOBbI NpuMeHeHusacynbdaTa uepusa(lV) BkonnyecTBeH-
HOM aHaJin3e

1-7

BI/IOOpFaHI/I‘-IECKaﬂ XnMunsa

FmapokcncoeanHeHna.CnmpTbl 1 peHobl.KapboHunbHblecoeanHeHns. Anbaernabi
MKEeTOHbI . KapbokcnnbHblecoenHEeHS.
KapboHOBbIEKNCAOThI. M MAPOKCUKNCIOTBI.KETOHOKMC0Tbl.9HaHTMoOMepua
nonacrtepeomMmepuns KakpasoBUAHOCTUKOHPUIYPaLMOHHONN30MEPUN.
X1panbHOCTbMOJIEKYJT OPFaHNYECKMXCOeANHEHNN KaK MPUYNHAONTNYECKON
n3omepun.CrepeonsoMmepmnsa MoJIEKYJIC OLHUM
LLleHTPOMXMpPanbHOCTU(3HaHTMOMepua)CTpoeHne yrnesonos. TpaHCNopT
rtoKo3bl.HapylueHnanepesapmsaHna nTpaHcnopTa. AKTUBHbIE(OPMBI
rnoko3sbl.®occhopunmposaHme naedochopuInpoBaHNertokosbl. MnkoreHes(cMHTes
rnvkoreHa).l nnkoreHonus (pacnagravkoreHa). HapyweHunsobmeHa
rnvkoreHa.OCHoOBHbIEe NyTMKaTaboM3Ma roKo3bl.MMAPoIN3 Kak MeToan3y4eHns
cocTaBa 6enkoB.CoBpeMeHHblenpeacTaB/ieHNs OCTPYKType 6eNlKOBOMMONEKY bl,
MeToAbIn3y4eHuns CTpyKTypbibenka. buonorndyeckasaponb
OTAEe/IbHbIXMPeACTaBUTENEN NMPOCTLIXN CIOXKHbIX 6€1KOB.[ TMKO3MInpoBaHHbIeEbeNKn
,FINKO3MINPOBAHHbINreMornobuH, AnarHoCcTn4eCcKoe3Ha4YyeHne eroonpegeneHms.
®deTanbHbINreMorn106uH.HykneonpoTeunHbl: posib BABJEHMUSAXHACNEeACTBEHHOCTY;
obLanaxapakTepucTka 6e1KOoBbIXM MNOJIMHYKIEOTUAHBIXKOMMNOHEHTOB.
HapyweHneobMeHa NyprMHOBLIXHYKAe0TMAOB (nojarpa,cnHapom Jlewa-Hanara).

8-18

10

WUTOro:

61

5.9. KaneHpapHbin rpacdukK BocnuTaTesibHOW paboTbl N0 AUCUMUNIUHE
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Moaynb

JaTa, MecTo npoBeneHus

HaszBaHue MeponpusaTus

dopmMa npoBeneHus
MEeponpuaTUsA

OTBEeTCTBEHHbIN

JdocTu>XxeHus
obyualowmxcs

Monaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4HoO-uccnenoBaTebCckas
[esTeNbHOCTb

04.2027 ®Ir60y BO «MI'TY»

«Posib 6MOreHHbIX3/1eMEHTOB
B OpraHm3MeYyesioBeKka.
Makpo- 1 MUKPO31EMEHTbI»

nekuus-becena

[aveHko P.A.

OlK-5.2; OMNK-5.3;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

574(07) N 58 Nonosa, A.A. (Mankonckuin rocy 4apCTBEHHbIN
TEXHOJIOrUYeCKUN YHUBEPCUTET). XnMna oKpy>xaoLien
cpenbl : yyeb.-meToa. nocobue ona nposeneHun
nabopaTtopHoro npakTukyma / A.A. NMonosa, T.6. MonoBa ;
depep. cnyxba no Hagsopy B chepe obpa3oBaHMS N HayKy,
Maikon. roc. TexHo. YH-T. - Mankon : A.A. FpuropeHko,
2010. - 55 c. - bubauorp.: c. 55 (6 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000015341&D
OK=021789&BASE=0007AA

54(07) X-46 Xuumunsa [DNeKTPOHHbIN pecypc] : meToanveckmne
YKa3aHUA N KOHTPOJIbHbIe 3aAaHuna / M-Bo obpa3oBaHns n
Hayku PO, ®un. Mankon. roc. TeXHO. yH-Ta B M.
A6noHoBCckoM ; [aBT.: P.B. lopoxos, M.A. Mapycos, P.W.
Xavak, C.M. UukyHnb6]. - Mankon : Askc, 2005. - 60 c. -
Bubnnorp.: c. 55 (23 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100000751

54(07) I' 70 Topoxos, P.B. (Mankonckun rocyaapCTBEHHbIN
TEeXHONIornyecknn yHmesepcuteT). Obwaa xumus : y4yebHo-
meToamnyeckoe rnocobue / [P.B. Fopoxos] ; M-Bo obpa3zoBaHus
1 Haykn PO, Mankon. roc. TexHos. yH-T. - Mankon : MI'TY,
2011.-93 c. - Npwnn.: c. 88-91. - bubnwnorp.: c. 87 (17 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000029643

54(07) M 54 MeToamn4eckne peKoMeHaaLum K N3y4eHuto
OCHOB XMMUM C peLleHneM TUMOBbIX 3afay : Aas
abuTyprneHTOB N CTYAEHTOB 1 Kypca XMMUYeCKnX 1
TeXHUYeCckKnx cneuymanbHocTen / M-Bo obpasoBaHus PO,
ApbIr. roc. yH-T, ®ak. ectecTBo3HaHUA, Kad. xumun,
Maikon. roc. TexHo. NH-T, IKonorm4yecknn tak., Kad.
OXpaHbl OKPY>XaloLlen cpelbl U pal,. NCMOoJIb30BaHUSA
MPUPOAHBIX pecypcos ; [cocT.: TxakywunHosa A.T.,
Bep)xaHoBa J1.E., bepaHokos A.FO., Kabnykos B.W.]. - Marikon
: MICTW, 2003. - 29 c.

http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000090446

546(07) X 46 XuumMuns : METOA. YKa3aHusd no
CaMOCTOATEJSIbHOMY U3YHYEHUIO ANCUUMANH "XuMusa" n
"ObLLas 1 HeopraHn4eckasa XuMunsa" ons CTyoeHToB By30B. Y.
1/ Mankon. roc. TexXHon. UH-T, AgbIr. roc. YH-T ; [cocT.: M.W.
CtanbHasn, T.U. CngopuHa, A.H. Oxesl. - Maikon : MI'TH,
2003. - 45 c. - Npwn.: c. 42-44

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000657

54(07) N1 12 NabopaTopHbIA NPAaKTUKYM MO XUMUN : METOS,
rnocobue ana cTyaeHToB 1 Kypca 04HOM U 3a04HON hopMm
obyyeHuns / Mankon. roc. TexHon. uH-T, Kad. obw. un
HeopraH. xumum ; [cocT.: T.UN. CugopuHa, M.U. CtanbHas]. -
Mankon : MI'TW, 2003. - 18 c. - bubauorp.: c. 17

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000641

6.2. JiuTtepaTypa gna caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

54(07) X 46 Xumuns. PyKoBoACTBO AJ19 CAaMOCTOATENbHOMN
paboTbl cTyneHTOB, Y. 1 : y4yebHO-MeToan4eckoe nocobue /
MunHobpHaykn Poccun, ®re0Y BO Mankon. roc. TeXHO. YH-T
; coctaButenn: CtanbHaa M.U., Cnyko H.O. - Mawnkon : 6/u,
2023.-70c. - Mpwun.: c. 64-69. - 3b Hb MI'TY. - URL:
lib.mkgtu.ru:8002/libdata.php?id=2100052431. - Pexxum
nocTtyna: ceobogHbIn. - bubnvorp.: c. 6-7 (8 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052431

Xumuns : y4yebHunk ans sy3sos / tO. A. Jlebepes, I'. H. ®apees,
A. M. Tony6es, B. H. LLlanoean ; non obwei pepakumen I, H.
dapeeBa. — 3-e u3g., nepepab. n gon. — MockBa :
M3paTenbcTBo KOpanT, 2025. — 445 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-21209-9. — TekcT :
3N1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTdopma tOpant
[canT]. — URL: https://urait.ru/bcode/566059

https://urait.ru/bcode/566059

Obuias 1 HeopraHn4eckas XMMnsa 415 MeANKOB 1
¢hapMaLeBTOB : y4ebHUK U NPaKTUKYM A5 BYy30B / Nop,
obuien pepakumen B. B. Herpebeukoro, U. 0. benasuHa, B.
M. Cepreeson. — MockBa : 3paTenbctso OpanT, 2025. —
389 c. — URL: https://urait.ru/bcode/556104

https://urait.ru/bcode/556104

https://znanium.ru/catalog/document?id=453636
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HasBaHue

CcblsIKa

[eBa. — MockBa : KYPC : UHOPA-M, 2025. — 560 c. - ISBN
978-5-905554-40-7. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2168867

OpraHunyeckasa xumus : y4yebHuk / TiokaBkuHa H.A.[n ap.];
non pen. TiokaBkmHom H.A. - Mocksa : T90TAP-Meauna, 2019.
- 640 c. - 9bC KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970449226.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-4922-6

https://www.studentlibrary.ru/book/ISBN9785970449226.html

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 00yYatlowmxcs n3 Yyncna
WHBaNAO0B N NNL, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaAHHbIX K OFrPaHNYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs VL C HapyLWeHWAMUN 3peHuns:

e B MevyaTHON hopMe YBENIMYEHHBIM LLUPUDTOM,

B OpMe 3NEKTPOHHOIr0 OKYMeEHTa,
e B (hopme ayaunocpanna,
e B nevyaTHom popMe Ha sa3blke bpanns.

Ona nuy c HapyLWeHWsSMN cnyxa:

e B nevyaTHom opme,
e B (OPME SNEKTPOHHOIr0 JOKYMEHTA.

ONs VL C HapyLWeHMAMUN ONMOPHO-ABMIaTEIbHOro annapaTa:

e B revyaTHOW chopme,
e B ()OpMe INEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS

obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl GOPMUPOBAHUA KOMMETEH
(HOMep ceMecTp corsnacHoro y4iebHoM

uumn
nnaaHy)

o®0 390

0390

HaumeHoBaHue y4yebHbIx
OVCLUMJIMH,
cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

ONK-5.2 OnpepgenseTt u NHTeprnpeTUpyeT NokasaTeNn XusHe
ANHammKe

0eATeNIbHOCTU NauneHTa npn H

abniogeHnn B nokoe un

12 Xnmus
34 buoxnmunsa
12 Brnonorus
123 AHaToMuKA
23 Mmctonorus, smbpuonorus,
unTonorms
34 HopmanbHas dusuonorus,
dusnonormyeckme
0C06eHHOCTN AeTCKOoro
OpraHmsma
56 MaTonormvyeckas aHaToMus,
KJIMHNYecKas
rnaTosiorn4yeckas aHaTomMms
56 MNaTodusunonoruns,
KJIMHNYecKas
naTtousnonorms
9 NHdeKumnoHHbIe 6one3Hun
101112 locnuTanbHas neguaTpus
11 NHheKUNOHHbIE 60Ne3Hn y
nerten
8 KnnHn4yeckas npakTuka
XMPYPruyeckoro npopuis
12 MoproTtoBka K caave u caada
rocyapCTBEHHOr0 3K3aMeHa
7 ®daKysibTeTCcKasa Tepanus,
npodeccnoHasbHble 601e3Hn
8 Yposorus
5 O6MeH BewecTB U SHeprum y
nerten
45 MponeneBTKa BHYTPEHHMUX
6onesHen, nyyesas
OVNarHoCcTuKa
56 MponepeBTKa AETCKNX

bonesHen

OMNK-5.3 OnpenensieT oCHOBHbIE MOKa3aTenn hU3nNYeCckoro pa3BmuTnsa N PyHKLNOHaIbHOr0 COCTOSHMSA MayMeHTa C y4eToMm
aHaToOMO - hn3Moa0rnyeckmx ocobeHHOCTeN B pa3HblX BO3pPAaCTHbIX Nepnogax AeTcTBa

12 Xnmus

34 Bbunoxnmunsa

12 Brnonorus

123 AHaToMuKA

23 MmcTonorus, smbpuonorus,
unToN0rns

34 HopmanbHas dusuonorus,
dusnonormyeckme
0C06eHHOCTN AeTCKOro
OpraHmsma

4 NMmyHosiornsa

56 MaTonormnyeckass aHaToMus,
KIMHNYecKas
rnaTosiorn4yeckas aHaTomms

56 MaTodusnonorus,
KIMHNYecKas
natousnonormsa

7 OTopuHONAPUHIONIOr NS,
neTtckas
OTOPWHOIAPUHI0JIOr NS

8 [ocnuTanbHas Tepanus

8 FocnuTanbHas XxnMpyprms

1011 [eTckasa xupyprus
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
10 TpaBMaToN0rMs 1 opToneans
910 AKYLLEPCTBO U FMMHEKOJI0rns
9101112 MonnknnHn4yeckasa n
HeOTJIOKHas neanaTpus
68 KnnHn4yeckas npakTuka
TepaneBTNYeCKOro npouns
1011 AmbynaTopHo-
MOJIMKJIMHNYECKana NpakTuKa
B negvaTpumn
9 KnunHunyeckasa npakTuka
aKyLLepCKo -
r'MHEKO00r M4ecKoro npoguns
7 MegunuvHckasa reHeTunka,
reHeTn4yeckme TexHosaormm B
MeguumHe
9 Hesposorus
89 dakynbTeTCKaa negnaTpus
7 DaKysibTeTCKasa Xxmpyprums
5 O6MeH BeLLecTB U 3HepPrun y
nerten
12 CnmMynsumnoHHoe obyyeHne
45 MponeneBTKa BHYTPEHHUX
6onesHen, nyyeas
OVNarHoCcTuKa
56 MponeneBTKa AETCKNX
6onesHen
11 Herpoxnpyprus, netckas
Henpoxupyprus
12 MogroToBka K caadve u cgava

rocynapCTtBeHHOro 3K3aMeHa

7.2. OnucaHue nokKasaTtesied U KpuTepues OLEHUBaHUA KOMNETEeHUUA Ha pa3/iIuidHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKasbl OLEeHUBaAHUA

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeynoBNEeTBOPUT |yaoBneTsoputen XopoLuo OTJINYHO OLEHOYHOro
oCBOEHMA enibHO bHO cpeacTBa

KOMMeTeHUuUn
1 2 3 a4 5 6

OMNK-5: CnocobeH oueHnBaTb MOPHODYHKLNOHAbHbIE, DU3NOOrNYeCKne COCTOSIHUA U NaToJIornyeckme npoLeccs! B
opraHusme 4YesioBeka AJ1s pelieHuns npodeccnoHasibHbIX 3a4a4y

OlnK-5.2 Onpe):l,enﬂeT N MHTEPNpPeTnpyeT NoKasaTeNn XN3HeaeaTesibHOCTU NaluneHTa npu HabnoaeHN B NoKoe n

OVHaMuKe

3HaTb: 3HaTb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE TecThl,
ocobeHHOCTMN 3HaHuA HO copepxxalune cucTemMaTumyeckme | CUTyaunoHHble
perynaunm n oTAesbHble 3HaHWA 3ajauvn
camoperynaumm npobenbl 3HaHUA

hYHKLUMOHaNbHbIX
CUCTEM OpraHmsMa
heTel no Bo3pacTH
0-TMOI0BbIM
rpyrnnam B HopMe u”
npu
NaToNorn4yeckunx
poueccax;3Tunosnor
Wlo 1 naToreHes
bonesHen n
COCTOSIHUN,
KJNHNYECKYO
CUMMATOMATUKY
6onesHen n
COCTOSIHUIA C
y4eToM Bo3pacTa
pebeHka n
McxXonHoro
COCTOSIHUS
300POBbS

YMeTb: YMeTb:

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HauMmeHoOBaHue
pe3ynbTaThbl HeyAoBJIETBOPUT | yaoBseTBOpUTen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMMeTeHUuuu
1 2 3 4 5 6
O6oCcHOBbLIBaTb nornyckatoTcs yMeHus
HeobXxoaAMMOCTb U Hebonbline
obbem owmnbKkmn
nabopaTopHOro n u
HCTPYMEHTaNbHOro
obcnepnoBaHua geT
el;UHTepnpeTnpoB
aTb pe3ynbTaThl
obcnenoBaHus
OeTen no BO3pacTH
0-TMOI0BbIM
rpynnam
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
BnapeTtb: B/lajeHune € NpuMeHeHne CUCTEMATUYECKOM | cucTemMaTuyeckoe
TexHoJsiorvem HaBblKaMu HaBbIKOB NpUMeHeHnn npUMeHeHne
HanpaBneHns HaBbIKOB HaBbIKOB
neTen Ha JonyckatTcs
nabopaTopHoe 1 npobensbl
WHCTPYMEHTasNbHO

e obcnepoBaHune B
COOTBETCTBUM C
OEencTByOWNMMN
KJMHNYECKNMU
pekoMeHaaumsamMm
(npoTokonammn
nevyeHus),
nopsigkamm
oKasaHus
MeaUNLIMHCKON
MOMOLLN 1 C
yyeToMm
CTaHaapToB
MeONLIMHCKON
MOMOLLIN

OMK-5: CnocobeH oueHnBaTb MOPHOGYHKLMOHANbHBLIE, (PN3NONOrNYECKNE COCTOSHMSA U NATOJIOrMYeCKMe NpoLecchl B
opraHm3me 4yesioBeka AJ1a pelleHns npoeccnoHaibHbIX 3a4ay

OlK-5.3 OnpepenseT 0CHOBHble MokKa3aTenn PU3NYecKoro pa3smTnsa U PyHKUNOHabHOMo COCTOSIHUSA NauueHTa C y4eToM
aHaTOMO - h13MO0rnyeckmx 0CobeHHOCTEN B pa3HblX BO3pPaCTHbIX Nepnojax AeTCcTBa

3HaTb: 3HaTb: aH
aToMo-
dusmonornyeckme
1 BO3pacTHO-
rnonoBble
ocobeHHoCTKN
nerten;
rnokasaTtenn
romMmeocTasa Mo BO3
PaCTHO-MOJI0BbIM

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

rpynnam

YMeTb: YMeTh: YacTu4Hble yMeHUA | HenosHble yMeHUs | YMeHMsa NosiHble, CchopMupoBaHHbIe
oueHnBaTb JonyckawTcs yMeHus
husnyeckoe un HebosnbLne

NCNXOMOTOpPHOE ownbkKmn

pasBuTue geTen

y4eTOM aHaToOMO-

PU3N0S0rNYECKNX

1 BO3pPacTHO-

MoJI0BbIX

ocobeHHoCTeNn

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
Bnapethb: BllageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
MEeTOANKOWN OLLeHKW | HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
COCTOSAHNA U HaBbIKOB HaBbIKOB
CaMO4yBCTBUSA jonyckatTcs

pebeHKa C yyeToMm npobensl

aHaToOMO-
PU3N0NOrNYECKMX
1 BO3pacTHO-
MONOBbIX
ocobeHHocTen

TecCThl,
CNTYaUUNOHHblIEe
3ajaqn
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa
KOMMETEHL MU

1 2 3 4 5 6

neten,
onpeaeneHns n
OLLeHKM
rnokasaTtesnen
pur3nyeckoro
pa3BMTUS n
NMCUXOMOTOPHOIr 0
pasBuTUS peten
pa3INYHbIX
BO3PaCTHbIX

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuanbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHMN, HAaBbIKOB U (U1M) ONbiTa AEATEeJIbHOCTU, XapaKTepU3yloLWwux 3Tanbl
c¢opMUupoBaHUA KOMNETEHLU N B NpoLecce oCcBoeHnsa obpasoBaTesibHOW NPOrpaMMmbl

1. Kakue aneMeHThl aBAAtoTCA opraHoreHamun: 1) O, H, C,S, P, N3) O, H, Fe, S, P,N2)C, O, H, S, Mg,
Ca 4) C, H, P, Na, Mg

2. HazoBuTe d-anemMeHThbl - «MeTansbl XnsHm» 1) Fe, Cu, Co, Zn, Mn, Mo 3) Fe, Mn, Co, Cr, Zn 2) Co,
Ni, Fe, Cu, Au, Pt 4) Co, Na, Mn, Mo, Au

3. BoibepuTe pag xn3HeHHO HeobxoauMbix anemeHToB: 1) H, O, B, Sr 3) Mg, Cl, Co, Fe 2) K, S, Ge,
As 4) H, S, Bi, Br

4. BuibepuTe psag makpoanemeHTtos 1) Mg, Na, Cl, Co 3) F, Cl, Co, H 2) Na, CI, N, O 4) Fe, Si, Cu, Zn
5. BbibepuTe psag MmukpoanemeHToB 1) Mo, Sr, Co, Cu 3) Mg, |, As, Cu 2) F, Br, Sr, Na 4) Cl, Br, |, At

6. BuibepuTe psaa ynbTpammkposanemeHTos 1) |, Hg, As, Cu 3) Br, Sr, Co, F 2) Hg, Au, As, Ra 4) F, Cl,
Br, |

7. Kako aneMeHT XXUN3HeHHOo Heobxoaum? 1) W 2) Ba 3) Mo 4) Sr 25/49

8. Konm4yecTBeHHOe cogep)XaHne MUKPOIEMEHTOB B OpraHn3Me 3aBUCKT a) Bo3pacTa 6) nona r)
BPEMEHU rofa 1 CyToK A) pn3nonornyeckoro COCTOSIHMS e) Buaa 1 ycnosuin Tpyna 1) Bce 2) a, 4, e
3)a,6,a4)a,r, A4

9. KakoBa ocHoBHasa buonornyeckas yHKLMA d-371eMeHTOB B OpraHnime? 1) perynatopsl
BNOXMMUNYECKMX MPOLLECCOB 2) OPraHOreHHbIe 3) 3NeKTPOSINTLI KIETOYHON XXUAKOCTU 4)
3/1eKTPOSINTbI BHEKJIETOYHOW XUAKOCTHU

10. Y peTeinn NnepBOro rofa »KW3HM BCTPEYaloTCH 3HOOMeHHbIE MUKPO3JIEMEHTO3bl. TO CBA3aHO C: a)
MUKPO3N1EMEHTO30M MaTepn 6) maTosiormen XpoOMoOCoOM NN FeHoB, NpuBoasLlen K aucbanaHcy
MWUKPO3/IEMEHTOB B) HapyLUeHNEM NOCTYMJEHUS MUKPO3JIEMEHTOB C nNuulen n Bogo 1) a, 6,8 2) a, 6
3)6,B4)a,B

11. Kakne Tvnbl peakLunin B opraHmsMe KaTanmsnpyoT MeTannodepMeHTbl? 1) KUCIOTHO-OCHOBHbIE
2) OKNCNINTENbHO-BOCCTAHOBUTESIbHbIE 3) KUCJIOTHO-OCHOBHbIE N OKUCSINTESIbHO-
BOCCTAHOBMUTENbHbIE 4) CUHTE3a

12. B XXMBbIX CUCTEMaX BOAOPOSL NMPOABASAET cTeneHb okncneHnsa 1) +12)-13)04) +1un -1
13. KaTnoH Bogopoaa B OpraHn3Me SIBJISIETCS: @) HOCUTENIEM KUC/IOTHbIX CBONCTB; 6) akTUBHbBIM

KoMmnnekcoobpasoBaTenem; B) crnocobcTByeT npeBpalleHnto bnocybcTpaToB B NPOAYKThI peakuuu;
r) yyacteyeT B OBP, MeHsi CBOIO CTeneHb okucneHnsa 1) a, 6,82)a, 6,8, r3)Be,r4)6,B
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OpraHM3mMoM u He yyacTByeT B obMeHe BellecTB; 6) BOOOPOA B OpraHn3Me HaxoauTCs B BUaeE
coeIMHEeHUI UKn B BUIe KaTuoHa H+ B) Bogopo[ C 3ieMeHTaMu-opraHoreHamm obpasyeT TO/IbKO
KOBaJIEHTHbIE CBA3U; ') BOAOPO SIBJISETCS HOCUTEIEM BOCCTAHOBUTESIbHbLIX CBONCTB OPraHnYyeckumnx
coegnHeHun. 1) Bce 2)a, 6,83)6,B,7r4)a, B

15. Kakyto posib BbinonHsAeT MoH H30+ B XXenyA04HOM COKe: a) MpoTUBOMUKPobBHOe aencteue; 6)
KaTajZim3aTop B peakumnsax ruaponaunsa; B) KUCNOTHaa geHaTypaunsa 6enkos 1) a, 6,8 2) a, B 3) 6 4) B,
6

16. Kak U3MeHseTCcsa cogep>XaHme Boabl B OpraHM3Me B3pOC/IOro YesloBeKa B CpaBHEHUU C
HOBOPOXAEHHLIMUN OeTbMU? 1) y HOBOPOXXOEHHbIX-74-76% BOAbI, @ Y B3pPOC/bIX-65-67% 2) y
HOBOPOXAEHHLIX-65-67% BoAbl, @ Y B3poCsabiX 74-767 3) cogep>XaHne BoAbl B OPraHM3Me 4yenoBeKa
OT BO3pacTa He 3aBUCUT 4) y HOBOpPOXXKAEHHbIX 80-85%, y B3pocabix 50-60%

17. CKONbKO BOAbI COAEPXKUTCSA B OpraHn3Me B3pOocCsioro yenoseka? 1) 65-67% 2) 74-76% 3) 80-85%
4) 55-60%

18. Ha 4em ocHoBaHO 6akTepuungHoe gencteme H202: 1) Ha okncamTenbHOM cnocobHocTn 2)
6e3BpeaHOCTN NPOAYKTOB BOCCTaHOBNeHNS-Boabl, O2 27/49 3) Ha BOCCTaHOBUTENbHOM CNOCOBHOCTK
c okucnenmem o 02 4) Ha oKucCaNTeNbHOM cnocobHoCcTK 1 6e3BpefHOCTY NMPOOYKTOB
BOCCTaHoBNeHUs-soabl, O2

19. MNepokcma Booopoaa - 3TO: a) TepMoaAnHaMMNYeCKN HeCcTabunbHoe BeLWEecTBO, JIerko
pa3naraeTcs Ha BoAy U Kucnopod; 6) obnanaetT oKNCAUTENIbHO-BOCCTAaHOBUTESIbHOM
OBOWNCTBEHHOCTLIO; B) cflaboe ocHOBaHWe; I') Hapy>xHoe bakTepuumnaHoe cpeacteo 1) a, 6, r 2) a, 6,
B,r3)a, 64)s,r

20. KakoBa OCHOBHas poJlb MOHOB Ka/IMsa 1 HaTpuUs B opraHnaMe? 1) BXoAAT B COCTaB KOCTHOMN
TKaHWN 2) 3NeKTPOANTbI KJIETOYHOW U BHEKIETOYHOW XUAKOCTN 3) BXOOAT B COCTaB KOPEPMEHTOB 4)
rnaBHble KoMnaekcoobpasosaTenu ¢ buonuraHgamu

21. B KaKOM COCTOSAHUW, rNaBHbIM 06pa3om, aneMeHTbl Na n K HaxooAaTcsa B opraHmame? 1) MOHHOM
3) rmgpaTUpoBaHHOM 2) aTOMapHOM 4) MOJIEKYISAPHOM

22. NoHbl K+ HeobxoOuMbl AnS: a) COKpalleHns cepaedyHon MbilUbl; 6) NnpoBeaeHnss HEPBHbIX
NMMYJIbCOB; B) aKTUBALWN BHYTPUKIETOYHbIX hepmeHTOoB 1) a,6,B2)a,63)6,B84) a

23. Mpwn yBeAn4YeHNn KONMYEeCTBa HaTPMS B OpraHn3aMe NnpomcxoguT: 1) yCuieHHoe BbiBEQEHMNE
BOAbl MOYKaMn 2) 3afep>XKa BOAbl B OpraHnsme 3) 0OCMOMOJIANIbHOCTb CbIBOPOTKKU yBennymBaeTcs 4)
OCMOMOJIANbHOCTb CbIBOPOTKWN YMEHbLUAEeTCH

24. TBepAble LWeno4Yn N nx KOHUEHTPUPOBaHHbIE PpaCTBOPbI OKa3blBalOT: a) pa3benarmllee gencTeme
Ha >XMBble TKaHn,; 6) obe3BoXxunBawLLee AeNCTBMNE, oCa)kaeHne 6enkoB; B) rMApoNMTuUYeckoe
nencreuve, wenovyHom rngponus benkos 1l)a2)a,6,83)a, 64)6

25. CKonbKo (r) Kanus B3poCabii YenoBek notpebnser execyToyHo? 1) 2-3r 2) 4-6r 3) 1-2r 4)
MeHble 1 r

26. KakoBa UCTMHHAasA cyTo4YHasa noTpebHOoCTb opraHusma B HaTpumn? 1) okono 1 r 2) 4-7 r 3) He
MeHbwe 7 1 4) 6onbwie 7 1

27. B cocTaB KOCTHOW 1 3yBHON TKaHW HaTPUM U Kanni BXoaaT B Buae: 1) xnopmnaos 3) hTopuaos
2) 6pomnpos 4) noanaos

28. KoHueHTpaumsa noHoB HaTpusa bosbuie... 1) B K1eTKe 2) BO BHEKJIETOYHOM XUAKOCTN 3)
O0JNHAKOBaA

29. KoHueHTpauunsa NoHoB Kannsa 6osiblue... 1) B KNeTKe 2) BO BHEKJIETOYHON XXNOKOCTK 3)
O0JMNHaKOBa
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30. Kakune anemeHThl I-A rpynnsl NC3 oTHoCATCA K MukpoanemeHTam? 1) K, Li, Rb 2) Pb, Cs, Fr 3) Li,
Rb, Cs 4) Na, K, Rb

31. CogepxaHune Na B opraHmisme - 0,08%, K-0,23%. B cB31 C 3TM OHUK aBad0TCA: 1) Na - Mukpo-,
K-makpoanemeHTbl 3) Na un K - MukpoanemeHThl 2) Na n K - MakpoanemeHThl 4) Na - makpo-, K-
MUKPO3NEMEHTHI

32. B opraHusme 4yenoseka maccon 70 kr coaepxuntcs 0,08% HaTpusa. KakoBa Macca 3Toro
anemMeHTa? 1).56r 2) 2610 mmonb 3) 2,6 monb 4) 70 1

33. B opraHusme 4yenoseka maccon 70 kr cogepxutcsa 0,23% Kanmsa. KakoBO KOJIMHECTBO 3TOro
snemeHTa? 1) 160 r 3) 413 mmonb 2) 4128 mmonb 4) 4090 MMoJib

34. BbibepuTte npaBuibHoe yTBepxaeHue: a) n3boiTtok Na+ B Kope roloBHOro Mo3ra Bbi3blBaeT
nenpeccuio; 6) n3bbiITok K+ B KleTKax Kopbl roJIoBHOro Mo3ra Bo3byxaaet LUHC; B) noHbl K+ 1 Na+
noaaep>xuBatoT gpepMeHT ATdP-a3y B PyHKLMOHANIbHOAKTUBHOM COCTOSAHUN; ') KATUOHbI Kanauns -
OCHOBHble OAHO3apAAHbIE NOHbI MAa3Mbl, TMMdsbl. 1) Bce 2) a, 6,83) 6,8, r4)B, r

35. Mo4eMy NOHbI Kannsa N HaTpUsa ABASIOTCA aHTarOHNCTaMM B XXKUBbIX CUCTEMax: a) MAOTHOCTb
«+» 3apsafa Ha NOBEPXHOCTN KaTUOHa HaTpms Bbilwe; 6) NNOTHOCTbL «+» 3apsAfa Ha NOBEPXHOCTHU
KaTWUOHa Kanug Bbilwe; B) AN Na+ xapakTepHa nosioxXnTtensHasa rugpataums; 4) ona K+
XapaKTepHa oTpuuaTenbHada rmgpatauna. 1) a, s, 02)6,8,403)8B,44)a, 6, T

36. BoibepunTe npaBusibHOE yTBEPXKAEHME: @) MPU BJNTENBHOM XPaHEeHUN LNAHUCTLIA KaJni U ero
pacTBOpPbI TEPSAIOT TOKCUYHOCTb M3-3a B3anmoaencTemns ¢ CO2 sosayxa; 6) npu B3anMoaencTenm
CUJIbHBIX OKUC/INTESIEN C OpraHNYeCKUMN BeLLLeCTBaMN MOXKET NPOoTeKaTb Kak NoJIHOEe, Tak 1
HernoJIHOe OKNCJIeEHNEe aTOMOB Yrjiepofa 3TUX COefMHEHNN; B) B YCJI0BUAX aHa3pobHOro okncieHus
aToMbl yriepoaa MoryT npespauwaTtbcs B CO, CO2, CH4; r) B opraHn4ecknux CoeanHeHnsax npu
OKWUCJIEHNN B OPraHmn3Me MEHSAIOT CTerneHb OKMCIEHNS TOIbKO aTOMbI yriepoga. 1) sce 2) a, 6 3) 6, B
4)a, r

37. KakoBO KOIMYECTBO NINTUSA B OpraHM3Me, ecqim ero Macca coctasnaseTt okosno 70 mr? 1) okono 10
MmoJsib 2) 10 monb 3) 10 mkmosb 4) 0,1 monb

38. lNMpu oTpasseHUn conamm nntma Hago seoanTb: 1) NaCl 2) CaCl2 3) MgCi2 4) MnCI2

39. BbibepuTte npaBuibHOE yTBEpPXXAEHUNE: @) NMNTUN, pydnann n uesmnin NOCTOSIHHO CoOOepP>KaThbCA B
OpraHn3me, HO UX POJib N3y4YeHa HeaoCTaTo4YHO; 6) NUTun, pybnann, ue3nm - MUKPO3JIEMEHThI; B)
anTni, pybuanin, uesmn - ynbTPaMUKPO3JIEMEHTLI; I') B OpraHn3Me BCTpeYaeTcs INTUR, a pybnaunn,
ue3nn - HeT. 30/491)a,62)63)a,B4)B, T

40. CKOJIbKO MUHEepaJsibHbIX CONEN COAEPXKUTCSA B Tesie B3pOCs0oro Yyesoseka? 1) okoso 3 Kr 3)
0KO0J10 1 Kr 2) 0K0s0 5 Kr 4) MeHbLUe 2 Kr

41. Copep»xaHue Be B opranmsme 10-7 %, cnepoBaTesibHO, OH ABAAEeTCA: 1) MakKpos/ieMeHTOM 3)
MUKPO3JIEMEHTOM 2) YNIbTaMUKPOISIEMEHTOM

42. MarHuinm B KpOBW COAEPXKXUTCA: a) B BUAE akBanoHa; 6) cesa3aH ¢ 6enkamu; B) B coCTaBe
KoMMaekca ¢ goconnnuaamMmm n HykneotTmnaamu; r) B komnnekce c AT®; o) cesasaH c pubocomamu 1)
a,6,B2)a,6,8,1r,03)a,6,rd4)a, B 4

43. B KakoM cocTosiHUM HaxoauTcs Ca B KpoBU 1 nuMmde: a) B BUAE NOHOB; 6) cBs3aH ¢ benkamu; B)
B BUAe uMTpaTa n faktatal)a,62)a3)6,84)a, 6,8

44. N3 NnpensioXKeHHbIX Nap 3/1e€MeHTOB Ha30BUTE d/1EMEHTbl-aHTaroHUCThI: 1) Mg 1 Be 2) Mg n Mn
3) Mg n Co 4) Mg n Na

45. ExxecyTo4Hasa noTpebHOCTb B Kasibuum coctasnsaeT 0,5 r, HO YenoBeK AO/IXKeH NOTPebnAaTb He
MeHee 1 r. lNMoyeMy? 1) coegnHEHNA KaslbLMsa pa3pyLllaloTCcs B Xenyake 2) B KUWeYyHnkKe
BCacbliBaeTCs To/IbKO 50% nuLeBoro Kanabumsa 3) B XKeNyo0o4YHO-KNLWLEYHOM TpakTe He obpa3yloTcs
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KaJibuneBble COJTN XXUPHbIX KNCNOT

46. Y B3pOCJ/IOro YesioBeKa CyToYHasi NMOTPEOHOCTb B MarHUM COCTaBnsieT: 1) MeHblue 2 I 2) 0KOoJI0
0,7r3)0,1-0,3r

47. NoHbl Sr, Ba n Ca aBnsa0Tca: 1) cmHepructaMm 3) aHTaroHMCTaMmn 2) CMHepructaMmn u
aHTaroHMcTamm

48. B cocTaB Tasibka BXogdaT cunmkaTtbl: 1) Ca 2) Mg 3) Ba 4) Sr
49. KoHueHTpauna noHos Mg2+ 6onblue: 1) BHYTPU KJIETOK 2) BHE KJI€TOK 3) 04MHAKOBO

50. B Kaknx opraHax, npemMMmyueCcTBEHHO, KOHLEHTPUPYETCH CTPOHUMN? 1) neyeHb 2) ckeneT 3)
ceneseHka 4) roslioBHoWM Mo3r

51. Kakue n3 anemeHToB lI-A rpynnsbl XXnU3HeHHO Heobxoaumbl? 1) Ca, Sr 2) Mg, Ca 3) Ca, Ba 4) Sr,
Ba

52. NoHbl Ca2+ n Mg2+ B opraHun3Me 6bIBatOT... 1) aHTaroHMcTamMum 2) aHTaroHucTamm u
CUHeprncTamm 3) CUHeprucTamm

53. lMo4yemMy onacHo NOCTYMAeHNe B OPraHM3M pagnoakTUBHOro nsortona Sr-90? 1) seiTecHAeT Ca 13
KOCTHOW TKaHW 2) Bbi3blBaeT NyyeByto 6one3Hb 3) BbiTecHsieT Ca N3 KOCTHOW TKaHW U Bbi3blBaeT
ny4deByto 60ne3Hb 4) NoparkaeT NeyYeHb N Cesie3eHKy

54. Mpun HM3KKNX cogepxaHusax Ca2+ B KpoBu pasBmBaeTcs: 32/49 1) noBbILLEHHAA HEPBHO-
MbllLeYHas BO30yAUMOCTb 2) yrHeTeHne HepBHO-MbILLEYHON BO3O6yanMocTun 3) oTnoxeHune conen Ca
B MOYKax

55. NoHbl Ca2+ aBnsaoTca aHTaroHuctamu: a) K+; 6) Na+; B) Mg2+; r) Zn2+.1)a, 6 2) a, 6, B 3) B,
r4)s

56. B kakomM npouecce Ca2+ He NpuHMMAlOT y4acTue? 1) nepefavya HEpPBHOro umMnNyasca 3)
COKpalleHne MbiLL, 2) cBepThiBaHUE KpoBUu 4) rngponuns ATO

57. MNpwn BbICOKNX coaep>xaHnsax Ca2+ B KpoBU pa3BmBaeTcs: 1) NoBbllLUeHNe HEPBHO-MbILLEeYHas
B036yaAMMOCTU 2) yrHeTEHNE HEPBHO-MbILLEYHON BO3byauMoCTK 3) cynoporu

58. ToKCUYHOCTb MOHOB Ba2+ obbscHseTcs TeMm, 4yTo: 1) R(Ba2+) = R(K+), mexxay HUMK BO3HMKaET
KOHKYPEeHUUS, NpUBOASALLAsa K TMNOKaAUMnNM 2) NoHbl Ba2+ NpoHMKalOT B KOCTHbIE TKaHM 3) R(Ba2+)
= R(K+), Mexxay HUMN BO3HMKAET KOHKYpeHUMs, NpMBOASLLAN K TMNOKaInMnm n noHbl 6apuns
MPOHWKAKT B KOCTHbIE TKaHM

59. YeM obbacHaeTcsa cnabutenbHbii 3hdekT cynbdhaTa MarHna? 1) ocMOCOM BOAbI B MPOCBET
KULLeYHMKa 2) anddysmen conm BHyTPU KNLWEYHUKa 3) paCTBOPEHNEM COAEPKMMOI0O KULLIEYHUKa 4)
OCMOCOM BOAbl U3 KNLLEYHUKA

60. NoHbl Ba2+ TOKCUYHLI gna opraHmn3ma. Modyemy cynbdaTt 6apns NpUMEHAIOT Kak
PEHTreHOKOHTPaCTHoOe BelecTBO? 1) cynbdaT bapusa He rmgponnsyetcs 2) cynbdaT bapus He
pacteopsieTcsa B HCI 3) cynbdaTt bapuna He ruaposn3yeTcs N He pacTBOPSIETCS U HE PacTBOPSETCH B
HCI 4) BaSO4-cunbHbIN 371EKTPOANT

61. B Kaknx npoueccax ydactBsyeT MUKpoasieMeHT Al: a) B obmeHe cdocdopa; 6) 3amewiaeT MOHbI
KanbLMSA U MarHUS B X KOMrJiekcax ¢ pepMeHTamMu; B) B QOPMUPOBAHNN INUTENASTBHON U
COoeIMHUTENIbHOMN TKaHen; ) B peakumnax TpaHCaMNHNPOBaHUSA - MepeHoca aMMHOrpynnbl. 1) BO BCcex
2)a,63)B,r4)6,B, 1

62. ANIOMNHWI B OpraHnU3Me 4YenoBeKa BJUSAET Ha: a) pa3BuUTUE aNUTeIMasbHOW U COeAUHNTENLHON
TKaHen; 6) hepMeHTaTUBHbIE NMpoLEeccChl, 3aMewas noHol Mg2+ n Ca2+; B) obmeH ¢ocdopa. 1) a, 6,
B2)6,B3)a,B4)a, b
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63. Ha 4eM oCHOBaHO aHTMUCENTMNYECKoEe AeNCTBME OPTOBOPHON KNCNOTLI: 1) Nerko oTwennseTt
MPOTOHbI 2) NpucoegnHaeT OH--noHbI 3) ABNSETCA CUJIbHOW KNCNO0TON 4) XOPOLLO pacTBOPAETCSH B
amnunagax membpaH

64. B Kaknx opraHax npemmyLecTBeEHHO KOHLUEHTpupyeTcs Si B opraHusme? 1) neyeHs,
Hafno4Ye4yHnKM 3) BOSIOCKI, KOXKa, cepALie 2) No4ku, cepaLe 4) nevyeHb, KoOxa

65. B cnyyae BabiXxaHUA nblan, cogep>kalen SiO2, MoXXeT BO3HUKHYTb NpodecCruoHanbHoe
3aboneBaHue nerknx: a) CMAMKo3; 6) MHEBMOKOHMNO3; B) aHTPaKo3; ) actectos 34/49 1) a, 6 2) a 3)
B,r4)a, 6,8, 1

66. Mpn NOBbILLEHHOW KNCJIOTHOCTU »XXeJlyA04YHOr0 COKa NMPUMEHEHNE KaKoro npenapaTa
COMPOBOXAAeTCA MeHbLINM NoboYHbIM 3chbdekToM: a) NaHCO3; 6) MgO; B) CaCO3 1) a 2) 6 3) B 4) a,
6

67. ToKCMYeckme CBOMCTBA XMMMNYECKNX COEONHEHNI 3aBUCAT OT POPMbI, B KaKOW OHW MonagatT B
opraHunsm. Hanbonee TokCM4HOM hOPMON ABMSETCSH Ta, KOTopas: 1) pacTBopsaeTCs B imnupax
MeMbpaH KneTok 2) pacteopseTcs B 6enkax MeMbpaH KeToK 3) He paCcTBOPAOTCA B AnNmnaax
MeMbpaH KNeTok 4) He pacTBOPAOTCS B 6€NKOBbIX KOMMJeKCax MmembpaH KNeToK

68. CBUHeLU, 1 ero coeguHeHNs OTHOCATCS K a4aM, KOTOpble OENCTBYIOT NMPENMYLLLIECTBEHHO Ha: a)
HEPBHYIO cnuctemy; 6) KpPOBEHOCHYO CUCTEMY; B) KPOBb; ') meveHb 1) a, 6,8, r 2) a, 6,8 3) B, r4) 6,
B, I

69. Conn TaXKeNbIX MeTaJIJIOB YCKOPSAT rnpouecc pasnoxeHnsa H202. Kakoe 3To nMeeT 3Ha4vYeHune
nns opraHm3ma: a) obpasytotcs pagukansl 6) obpasyetca H20 n aTomapHbIn kucnopoa; B) H202 n
paduKasbl OKa3blBalOT TOKCUYHOE BO3AENCTBME Ha JINMNALI KNETOYHbIX MeMbpaH; ) aToMapHbIi
kucnopoa u H202 pa3spylwatoT membpaHnbl 1) a,B2)a,6,83)6,r4)a, 6,8, 1

70. Mo4yeMy COM TOKCUYHbBIX METAJIJTIOB TOKCUYHbI: 1) ABASIOTCA «MAFKUMU» KUCAoTamMu Jibtouca,
CBSI3bIBAOT SH-rpynnbl 6MONNMraHOoB 2) ABASIOTCS «XKECTKUMU» KucnoTamu Jibtonca, cBa3biBatloT SH-
rpynnsl 6uonnraHaoB 3) HapyLLaloT reTeporeHHoe paBHOBECKE B OpraHuiMe 4) paspyLiatoT
OydepHble CUCTEMbI B OpraHn3me

71. BoibepuTe npaBuiibHOe yTBepXAeHue: a) (C2H5)4Pb-TeTpasTUACBMHEL, TOKCUYHbIN BbIBPOC
aBTOTpaHcnopTa; 6) CBUHeL, N ero coeanHeHNsa NonagatoT B OpraHn3M, NPeNMyLLECTBEHHO, B BUAE
a3p030J1en; B) C BbIXJIOMHLIMWU Fasamm B aTMmocqepy nonagatT Pb, PbO2, PbO, CO; r) HakonneHune
CBMHLA B OpraHn3Me nNpmMBoauT K onyxoneBbiM obpa3oBaHuam. 1) a, 6,8, r2)a, 63)6,84)a, B, I

72. C yeM cBSA3aHa TOKCMYHOCTb HUTPUTOB? 1) OKUCASIOT aMUHOIPYMMbl HYKJIENHOBbLIX KUCJIOT 2)
npespawatoT Hb B MeTHb 3) okncnsaioT aMnHOrpynnbl HYKJEMHOBbLIX KUCAOT, NpeBpaLwatoT Hb B
MeTHDb 4) 6noknpytoT kapbokcunenTungasy

73. MNo4YyeMy HUTPUTbI TOKCMYHbI U UX 3anpeLleHo AobaBnsaTb B Ka4eCTBEe KOHCEPBAHTOB B
MSCOMNPOAYKThI: @) Bbi3blBalOT MeTremorsobuHemmio; 6) BbI3biIBAET KNCJIOPOAHOE rosiofaHne TKaHen;
B) yBENMYMBaAOT CBOBOAHOPaANKaIbHOE OKUCJIEHNE B OPraHnU3Me; ') NMpeBpaLLaeTCs B XeJlyaKe B
HNOZ2, a 3aTeM B HATPO30aMUHbl KaHLEepo-reHbl. 1) a, 6,8, r2)a,63)B, r4)r

74. BbibepuTe npaBusibHOE YTBEPXKAEHUE: @) HATPATbI-CUJIbHbIE OKUCAUTENW; 6) HUTpaTbl, Nonaaas
B OPraHn3M, JIerkKo NpPeBpaLLatoTCs B TOKCUYHbIE HATPUTI; B) COAep>XaHNe HUTPaToB B MUTbLEBOW
BOJZl€ HE [0JIXKHO npeBbiwaTb 10 Mr/n; r) HUTpaThl He obnapatoT OB cBoncTBamu 1) a, 6, B 2) 6, B 3)
6,8, 74)B, T

75. BoibepuTte npasunbHoe yTBepxaeHune: a) NO-Heconeobpasytowmin okcng, obnagaomin
OBaBoncTBeHHOCTbIO; 6) NO-akTUBHbLIA NuraHa, obpasyeT KoOMNekcHoe coenHeHune ¢ Fe2+
remorsnobuHa (HHbNO); B) NO-HeobxoaMMbI NpOoAYKT MeTabonn3mMa B opraHmM3Me 4enoBeKa; )
NOurpaeT Ba>KHY0 poJib B pa3BUTUKN NaMAaATN, Nepefadvye HEPBHbLIX MMMynbCoB 1) Bce 2) a, 6 3) B, r 4)
a, b6, 8

76. BoibepunTe npaBuibHoe yTBepXaeHme: a) NH3-TOKCUYHbLIN ra3, Mopa>kaeT CAM3nCTble
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OblxaTesnbHbIX NyTen; 6) NH3-nerko npoxoaunT Yyepe3 membpaHbl KNeToOK, 0cobeHHO M03ra; B)
NH3-akTuBHbIN nurang; r) NH3 BbiBOANTCSA N3 OpraHnU3Ma Yepes NoYkn B BUAe MOYEBUHLI. 1) BCe 2)
a,B,r3)a6,r4)6,s

77. 06 AT® MOXXHO CKa3aTb: a) KOHUeHTpaunsa AT B KNeTKax NnoaaepXXmMBaeTcsa Ha OTHOCUTENbHO
MOCTOSSHHOM ypoBHe; 6) Bcero B opraHmame okoso 30 r AT®; B) obpa3oBaHne ATD B KNneTke B
OCHOBHOM MPOUNCXOANT B MUTOXOHAPUAX 3@ CHET dHeprunm 6Monorn4eckoro OKUCAEeHNs; )
pocaTHble rpynnbl AT® He MOHU3UpPOBaHLI 1) Bce 2) a,6,83)6,B8,r4)a,B, r

78. ®ocgop B opraHM3Me YesoBeKa BCTPeYaeTCs TOJIbKO B BUAE HEOPraHUYECKUX N OpraHnYecKunx
pocaToB, KOTOPbIE UTPaAlOT POJib: @) CTPYKTYPHbIX KOMMOHEHTOB CKeneTa; 6) CTPYKTYpPHbIX
KOMMOHEHTOB MeMbpaH; B) CTPYKTYPHbIX KOMMOHEHTOB HYKJIEMHOBLIX KAUC/OT; ') aKKyMy/IMpoOBaHue
1 NepeHocC 3Heprumn; a) B cBepThiBaHuM Kpoen 1) a, 6,8, r, 4 2)a, 6,8, r3)a,s, r,ad)a,r

79. BbibepuTte npaBunbHoe yTBepxaeHue: a) As - aHtumeTtabonut P, Se, I; 6) cMepTensHasa oo3a
MbllWbSAKa A5 YyesoBeka coctasngeT 0,1-0,3 r; B) MbIlWbSKOBbIE NpenapaThl B MUKPOO03aX
MOMOratoT MPU UCTOLEHNN N MANIOKPOBUW; ') YHUTO-aHTUAOT NPU OTPaBAEHUSAX MbllWbAKOM. 1) a, 6
2)a,6,8,r3)6,84)a,r

80. DHOoemmnyecknin 306, conpoBoOXXAatOWENC rMNoyHKUNEN LUUTOBUOHON Xenes3bl, BO3HUKaeT
npuv: a) HegocTaTKe noda B nNuule, Boae; 6) n3bbiTke noga B NULe, Boae; B) N3bbITKe MbllbsAKa B
nuuie, Boae; r) n3bbiTke MapraHua B nuue, soge. 1)a, 8, r2)a,s3)6,r4)a, r

81. BoibepuTe npaBusibHOE YTBEPXKAEHME: @) AN KJIETOK Ba)kKHa MOJIHAS yTUAnU3aums KNCNopoaa:
02 + 4é + 4H+- 2H20; 6) B HopMe 0bpa3yloTCa pa3IMdHbie akTUBHbIe (POPMbI KMUCiopoda 1 Aap.; B)
Brnonornyeckoe okncneHne boiBaeT CBOBOAHBIM N COMPSAXKEHHbIM; ') MOJIEKYJ1a KMCopoaa
TepMUYeCcKn HeycTonyumBa 1 nerko auccounmpyet.l)a, 6,8, r2)a,s3)6,r4)a, s, r

82. Kakowm npouecc n3 HmxenepeymncaeHHblx bonblie npegnoyTuTeneH anaga opraHmsma: 1) 02 +
4H+ + 4é = 2H20 3) 02 + 2H+ + 2é = H20 2) 02 + é = 02- 4) 202 + 4H+ + 2é = 2H202

83. brioknpoBaHuMe Kakon rpynnbl B 6enkax-pepMeHTax NPMBOAUT K NOAABJIEHNIO aKTUBHOCTHU
(hepMeHTOB U feHaTypauuun: 1) OH- 2) SH- 3) -NH 4) -COO

84. H2S - TOKCMYHOE BELLECTBO, Tak Kak: a) ABASETCS UHTMOUTOPOM LIMTOXPOMOKCKAa3bl; 6)
610KMpyeT NepeHoC 3IEKTPOHOB C LLUTOXPOMOKCMAA3bl Ha KNCNopoa; B) 61okmpyeT SH-rpynnol
tepmeHTOB 1) a,62)6,83)a,6,84)a,B

85. B c/1toHe B3pOC/bIX 0Aen NpenmMyLLecTBEHHO coaepxuntcsa xnopmnaos: 1) 5,0-70,0 maks/n 3)
MeHbLe 5,0 make/n 2) 11,3-33,8 make/n 4) 6onblie 70 M3KB/N

86. B Kaknx opraHax obbl4HO KOHLLEHTPMpPYeTCa Se B opraHnsamMe? 1) HorTu 3) neyeHb, NOYKN 2)
MO3r, cepaue 4) Koxa, ceneseHka

87. KakoBa buonorunyeckas posib cefieHa: a) B CoCTaBe Se-coaepxawmx pepMeHTOoB 3alumuiaeTt
KJIETKW OT pa3pyLlatollero AencTemsa nepokcnaos; 6) obnagaeT 3aWMTHLBIM OENCTBMEM MpU
OTpaBJIEHUSX PTYTblO U KagMMEM; B) 3aMeLLaeT CEPY B aKTUBHbLIX LLeHTPax (DEPMEHTOB, MOXKET
OblTb @aHTaAroHNCTaM Uan CUHeprucTom cepbl 1) a, 6,82)a 3)64) B

88. BbibepuTe npaBusbHOE yTBEPXAEHME: a) BCe TUOoJbl R-SH nposBAAIOT 3allMTHbIE CBOWCTBA
NPOTUB OKNC/INTENIEN N aKTUBHbIX paankanos; 6) B uuctenHcoaepxalinx 6enkax obpasyTcs
ancynb@uaHble CBA3U, YTO MPUBOAUT K U3MEHEHUIO NX KOHhopMaUnm n 61Monorniyeckon pyHKLNNK;
B) FyTaTWMOH U OUINAPOJINMOEBAs KUCI0Ta - BaXKHble MPOTEKTOPbI OPraHn3Ma 4esloBeKa; )
Tnoncogepxalume buocybcTpaTbl-MArkMe U akTuBHble NuraHabl. 1) Bce 2) a, 6,r 3)6,84) 6,8, 1

89. B KAKOM COCTOSIHMWN B OpraHn3Me HaxogAaTcsa p-anemeHThl VII-A rpynnbl: a) B Buge
rmapaTUpPoOBaHHbIX MOHOB; 6) B CBA3aHHOM COCTOSAHUM B BMOOPraHNYeCcKnX Coe guHEeHNsX; B)
rmapaTmpoBaHHbIiX MoHoB (Br, Cl) n B ceazaHHoM cocTosHun (F, 1); r) B cTeneHn okucneHus -1. 1) a,
62)6,83)B,74)a, r
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90. Kakoe 3abosieBaHME MOXXET BO3HMKHYTb, €CJ/IN B MUTLEBON BoAE CoAepXKaHue pTopa 6onblie
1,2 mr/cm3? 1) chnroopos 2) kapuec 3) sHaeMmmnyeckun 306 4) nogarpa

Bonpochkl K 3K3aMeHy 019 NpoBeAeHUS MPOMEXYTOYHOMN aTTecTaunm

1. DHepreTuka: gopMbl paboThbl, SHEPreTnKa BUOXMMMNYECKUX NMPOLLECCOB.

2. PaBHoBecue. Peakuuu nepeHoca rpynn. OKNCANTEsIbHO-BOCCTAaHOBUTE/IbHbIE peakL K.

3. DHTanbNMsa 1 3HTponma. TennoTa peakumm u KaiopmmeTpus.

4. Katanni. OCHOBbI KaTann3a 6MoXmMmnyecknx rnpoLeccos.

5. Boga kak pacTtBopuTesib. Boga n metaH. CTpykTypa BoAbl 1 Nbaa. napataums.

6. 'mapocdobHble B3anmoagencTemsa. PaCTBOPMMOCTb B BOAE XXUPHbIX KUCAOT. PAacCTBOPMMOCTL B BOAE
MeTaHa. dPPeKT «MacAHbIX Kanesb».

7. OKNCNNTEesIbHO-BOCCTAHOBUTE/IbHbIE peakuun. buonornyeckune
OKUCJINTENIbHOBOCCTAaHOBUTEJIbHbIE Mapbl.

8. buomonekynbl. Ba)kHenwmne Knaccbl CoeguHEeHUN.

9. Obwas xapaKTepucTMKa yrieBoaoB n nx bnoMeanUNHCKOe 3HavYeHne. PyHKLMN yrneBonoB.
Knaccngpumnkaymsa: MoOHO-, AU- U nonamcaxapuibl.

10. MoHocaxapuibl. BaxxHenwne npeactaBuTenn n nx CBOMCTBa. HacneacrBeHHble HapyLLeHUS
obMeHa ranakTo3bl N PPYKTO3bl. [NIOKO3a Kak BakHenwunmn metabonnt yrnesogHoro obmeHa.

11. NMpon3soaHbLIE MOHOCaXapMaoB: MHOrOATOMHbIE CNUPTLl, aMUHOCaxapa, CUasioBble KUC/IOThI,
ranMKo3mabl, 0e30KCNCaxapa, YPOHOBbIE KNCJIOThI.

12. Ba)xHelLwmne npeacTaBuTenn ancaxapnaos. CTpoeHue, CBOMCTBA U Brosiornyeckasn posb.
Mmaponns. HacnencTBeHHble HapyLleHns obMeHa Ancaxapuaos.

13. Monncaxapugbl. XMMNYeckoe CTPOEHME, CBONCTBA, Bronornyeckas ponb. Knaccudbumkauyms.
Fomononuncaxapungbl. Kpaxman, riMkoreH.

14. TMnKo3aMUHOr IMKaHbl (Mykononncaxapugbl). NpegcrtaButenn. MpoTeoranKaHsbl
(MykonpoTengbl). CnanoBble Kncnotbl. CTpoeHne, CBONCTBA U pOJib B OpraHmn3Mme.

15. O6Lwas xapakTepUCTUKa IMNUL0B 1 X BnoMeanuUnMHCKoe 3HavYeHue, PyHKUUN,
Knaccngpunkaums.

16. OMblgeMble U HeoMbligseMble annunabl. OCHOBHbIE npeactTaBUTENN TpUaulrinueposos,
rAMKONUNUAOB, rnvuepodochonnnnuaos, CPOUHIOANNNA0B N CTEPONLOB.

17. CtpoeHue nnnupoB. XUPHbIE KUCJIOTbI, X CTpoeHne. OCoOBEHHOCTN CTPOEHUS XKUPHbIX KUCOT
JMNMAO0B Yenoseka. HacbllLeHHble, MOHO- U MOJIMHEHAChILWEHHbIE XXUPHbIe KUCIO0ThI.

18. Tpnaunnranueposbl. PyHKUUKN, CTpoeHne. [lepeKUcHoe oKuceHne annnaos.

19. ®doconunuabl. CTpoeHne OCHOBHbIX NpeacTaBuTenen - pochatTnHasa KMCaoTa,
dochaTuaonncepuH, gpochaTuanasnTaHoNnaMuH, pochaTULNAXONNH.

20. BaxkHenwune npenctasuTenn rankonunnaos. CTpoeHne n pyHKUUN Lepebpo3naos,
FraHr1Mo3naoB U CysibonmnnaoB.

21. BaxkHenwmne npencrtasutenn ramuepodochonmnupos. CTpoeHne, CBOMCTBa 1 Bruonornyeckas
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ponb hochaTuananHosuTona, 1msopodochonmnmnaos.
22. ChmHronunmnabl. XmuMmnyeckoe CTpoeHmne, CBONCTBa, buonormnyeckas posb. Knaccmndunkauums.

23. Ctepounabl. XXen4yHble KUCA0Tbl (MepBUYHbIE N BTOPUYHbIe). CTpoeHne n PyHKLUNN. XoNecTepuH.
CtepoungHble ropMmoHbl. CTeponHble BUTaMUHbI. CepaeyHble rINKo3uabl.

24. AueTtunn - KoA Kak npejluecTBeHHUK JINNUL0B.
25. AMNHOKUCNOTBI: 0bLine cBegeHus, bnonornyeckme hyHKLNN.

26. Knaccudukauma aMMHOKKUCNOT. OnTunyeckne ceonctea. CTpPyYKTypa N PU3NKO-XUMNYECKne
CBOMCTBa aMUHOKNCNOT. bBUonorn4yeckn akTUBHbIE MeNTUAbI.

27. LlBeTHble peakuun Ha 6enKn 1 aMUHOKNCNOTHI.

28. AMNHOKUNCOTHbIN aHann3. MoHoobMeHHasa xpomaTorpadusa cBo6O0AHbIX aMUHOKUCIIOT.

29. XapakTepuctuka 6enkoBbIX BeLLLEeCTB. eMeHTapHbI cocTaB benka. 3HavyeHue 6enkoB ans
opraHusma: 6enkun - pepMeHTbl, 6enKK - FOPMOHbI, CTPYKTYpPHble Benkun 6enkn - penenTopsl,

TPaAHCMOPTHbIE 6enkn, aHTUTENA.

30. PUBNKO-XMMUYECKNe CBONCTBa 6eNKoB: PaCTBOPMMOCTb U coliep>KaHne 6enkoB B pacTBOpPax.
HeHaTypauunsa 6enkos. icnonb3oBaHue nNpoLecca AeHaTypaunun B MeguLnHe.

31. Tunbl cBA3en B Monekye benka.

32. Pa3mepsbl 1 hopma benkoBbix Mosiekys. FnobynapHblie u hnbpunnsapHele 6enkun. Pasnnuns nx Bo
BTOPUYHON U TPETUYHON CTPYKTYpPeE 1 N0 CBONCTBAM.

33. MNepBuyHasa CTpykTypa b6enka. MeToabl onpefesieHns aMUHOKUCIOTHOro cocTaBa benka.
3aBNCMMOCTb BMoNornyecknx CBONCTB 6eska OT UX NEePBUYHON CTPYKTYPSI.

34. BTopnyHas CTpyKTypa 6enka. KoHdurypaumnsa nenTuaHon uenu. 3HavyeHne BOAOPOLAHbIX CBA3EN
B CTabunmsaumm BTOPMUYHOM CTPYKTYPbI.

35. TpeTnyHasa n YeTBepTMYHAsA CTPYKTypa 6enka. Tunbl CBA3eRi: 3aBUCMMOCTb Bronornyeckom
AKTMBHOCTU BENIKOB YETBEPTUYHOM CTPYKTYpPbI: KOONEpPaTUBHbIE N3MEHEHNSA KOHGOPMaLUn
NpoToMepoB (Ha NpuMepe remornobnHa B cpaBHEHUN C MMOTr106uHOM). KoHdurrypaumsa 6enkKoBbix
MOIEKY .

36. Knaccndukaums 6enkos. BaxxHenwme npeactaBuTenm npoTeMHOB U NPOTENA0B.
Buonornyeckme pyHKUUM 6enkos. I3MmeHeHne 6enKOBOro cocTaBa Npu oHToreHese n 6onesHAx

7.4. MeToamnyeckue MaTepuanbl, onpeaensiowme npouenypbl oueHMBaHUA 3HAHUMN,
YMEHMUHU U HaBbIKOB, U ONbiTa AEeATEJIbLHOCTU, XapaKTepusylowux 3Tansl (popMupoBaHUus
KOMNeTeHUunn

KpuTepum OUEeHKN 3HAHUW CTYEeHTa Ha dK3aMeHe

OueHKa «OTJIMYHO» - BbICTABAAETCS CTYAEHTY, NOKa3aBLIeMy BCECTOPOHHME,
cucTeMaTM3NPOBaHHbIE, FNybokMe 3HaHUA y4ebHOoM NporpaMMbl ANCLUUMIINHBI U YMEHME YBEPEHHO
NPUMEHSTb UX Ha MPaKTMKe Npu peLleHNn KOHKPEeTHbIX 3aaay, cBobogHoe 1 npaBusibHOE
060CHOBaHMe NMPUHATLIX PeLleHniA.
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OuEeHKa «X0pOoLLOo» - BbICTABASETCA CTYAEHTY, €C/IN OH TBEPAO 3HAET MaTepuas, rPaMoTHO U Mo
CYLLeCTBY M3naraeT ero, yMeeT NpMMeHsTb MoJlyYeHHble 3HaHWUS Ha NPaKTUKE, HO AOMYCKAEeT B
OTBETE UM B peLlleHnn 3aa4 HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXKET YCTPAHMUTb C MOMOLLbIO
[OMOJIHUTE/IbHbLIX BOMPOCOB NpenofaBaTens.

OueHKa «y[0BNIeTBOPUTENIbHO>» - BbICTABNSIETCS CTYAEHTY, NOKa3aBLleMy parMeHTapHbIN,
pa3pO3HEHHbI XapaKTep 3HAHW, HEAOCTAaTOYHO NpaBUJIbHble HOPMYNNPOBKN BA30BbLIX MOHATUN,
HapYyLLUEHUS NOrMYECKON NocrefoBaTe/IbHOCTU B U3JI0XKEHMW NPOrpaMMHOro MaTepuana, Ho npu
3TOM OH BJlafieeT OCHOBHbIMU pa3aenamMmn y4ebHom nporpaMmbl, HEOB6XOANUMBIMU ONA AafibHENLIEro
oby4yeHNss 1 MOXKET NPUMEHSTb NOoJIyYeHHble 3HaHUA Mo obpa3Ly B CTaHAAPTHOW CMTyauun.

OueHKa «Hey[lI0BJIETBOPUTESIbHO» - BLICTABASETCA CTYAEHTY, KOTOPbLIN He 3HaeT 6osiblIen YacTu
OCHOBHOI0O CoAep>XaHunsa y4ebHoM nporpaMmbl ANCLMMNNHBI, ONYyCKaeT rpybbie owmnbKuy B
(hOpPMYINPOBKAX OCHOBHbIX MOHATUA AUCLUUMJIVHBI U HE YMEET UCMO0JIb30BaTb MOJy4YeHHbIe 3HAHUS
Nnpu peLeHn TUNOBbIX NPaKTUYEeCKMX 3aaav.

KpuTepunm OUEHKN 3HAHUW CTYAEHTOB NpU NpoBeJeHUN TeCcTUpoBaHUA

OueHKa «OTJIMYHO» BbICTABMSETCA NPU YCJI0BMU NPaBUIbHOIO OTBEeTa CTyAeHTa He MeHee 4yeM 85%
TeCTOBbIX 3aJaHUN;

OueHKa «XopoLlo» BbICTaBAAETCA NPM YCJI0BUM NPaBUJIbHOro OTBETa CTyAeHTa He MeHee 4eM 70%

TEeCTOBbIX 3a4aHUNI;

OueHKa «yO0oBNeTBOPUTE/NIbHO» BbICTAaBAAETCA NPU YCI0BUMN NPaBUIbHOMO OTBETa CTyOEeHTa He
MeHee 51% TecToBbIX 3a4aHUN;

OueHKa «Hey0BIETBOPUTENbLHO» BbICTAaBAAETCA NPU YCIOBUWN NPaBUJIbHOrO OTBETA CTYAEHTa He
MeHee 4yeM 50% TecToBbIX 3a4aHnN.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

54(07) I' 70 F'opoxos, P.B. (Makonckuni rocy AapCTBEHHbIN
TEeXHOJIOrnyeckuin yHmesepcuteT). Obwas xumus : y4yebHo-
MeToAunyeckoe nocobue K BbINOJIHEHNIO NabopaTopHbIX
paboT ons ctyneHToB 1 Kypca Bcex hopm obyyeHus / [P.B.
FopoxoB] ; M-Bo o6pa3oBaHus n Hayku PP, Maiikon. roc.
TEeXHON. YH-T. - Mankon : MI'TY, 2011. - 99 c. - Mpwun.: c.
94-97. - bubanorp.: c. 93 (11 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000029647

54(07) X-46 Xuumunsa [DNeKTPOHHbIN pecypc] : meToanveckmne
YKa3aHUA N KOHTPOJIbHbIe 3aAaHuna / M-Bo obpa3oBaHns n
Hayku PO, ®un. Mankon. roc. TeXHO. yH-Ta B M.
A6noHoBCckoM ; [aBT.: P.B. lopoxos, M.A. Mapycos, P.W.
Xavak, C.M. UukyHnb6]. - Mankon : Askc, 2005. - 60 c. -
Bubnnorp.: c. 55 (23 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100000751

MBaHoB, B. I'. OcHOBbI xMMun : y4ebHuk / B. I'. BaHoB, O. H.
FeBa. — Mocksa : KYPC : UH®PA-M, 2025. — 560 c. - ISBN
978-5-905554-40-7. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2168867

https://znanium.ru/catalog/document?id=453636

Xumusa : yqyebHunk onsa sysos / HO. A. Jlebepes, I'. H. ®apees,
A. M. Tony6es, B. H. LLlanoean ; non obuwei pepakumein I, H.
dapeeBa. — 3-e u3g., nepepab. n gon. — MockBa :
N3paTenbcTtBo KOpanT, 2025. — 445 c. — (Bbiclwiee
obpasoBaHue). — ISBN 978-5-534-21209-9. — TekcT :
3N1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTdopma tOpant
[canT]. — URL: https://urait.ru/bcode/566059

https://urait.ru/bcode/566059

54(07) 1 12 JTabopaTOpHbIA NPAaKTUKYM MO XMMUK : METOA,.
rnocobue ona cTyaeHToB 1 Kypca 04HOM U 3a04HOM hopMm
oby4yeHuns / Makon. roc. TexHo. NH-T, Kag. obwy. n
HeopraH. xumum ; [cocT.: T.UN. CupgopuHa, M.U. CtanbHas]. -
Mankon : MI'TW, 2003. - 18 c. - bubauorp.: c. 17

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000641

546(07) X 46 XuMnsa : MeTod. yKasaHusa no
CaMOCTOATEJIbHOMY U3YHEHUIO OUCLUMINH "XuMusa" n
"Obwan n HeopraHuyeckas xuMmnsa" gns CTyneHToB By30B. Y.
1/ Mankon. roc. TeXHO. UH-T, AObIr. roc. yH-T ; [cocT.: M.W.
CtanbHasg, T.W. CupopuHa, A.H. Oxes]. - Mankon : MI'TI,
2003. - 45 c. - Mpwun.: c. 42-44

http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000657

8.2. lononHuTesNibHaA nutepaTtypa

HasBaHue

CcblsIKa

574(07) N 58 Nonosa, A.A. (Mankonckuin rocy 4apCTBEHHbIN
TEXHOJIOrNYEeCKUI YHNBEPCUTET). XUMUS OKPYKatoLLlen
cpenbl : yqeb.-meToa. nocobmne ana nposeneHns
nabopaTtopHoro npakTukyma / A.A. Nonoga, T.6. Monosa ;
Pepep. cnyxba no Haa3opy B chepe o6pa3oBaHNSA N HAYKMK,
Mankon. roc. TexHo. YH-T. - Mankon : A.A. FpuropeHko,
2010. - 55 c. - bubavorp.: c. 55 (6 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000015341

54(07) X-46 XvMuna [SNeKTPOHHbIN pecypc] : MeTognyeckune
YKa3aHUsA U KOHTPOJIbHbIe 3aAaHunsa / M-Bo o6pa3oBaHus n
Hayku P®, ®un. Mankon. roc. TeXHO. yH-Ta B M.
A6noHoBCcKkoM ; [aBT.: P.B. Nopoxos, M.A. Mapycos, P.W.
Xayvak, C.M. UukyHunb]. - Manikon : Aakc, 2005. - 60 c. -
Bubnnorp.: c. 55 (23 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100000751

54(07) I' 70 Fopoxos, P.B. (Malikonckunin rocy [apCTBEHHbIN
TexHoNornyecknn yHmsepcuteT). Obwaa xmumus : y4yebHo-
MeToaunyeckoe nocobume K BbINOJIHEHNIO NabopaTopHbIX
paboT onsa ctyneHToB 1 Kypca Bcex hopm obyyveHus / [P.B.
[opoxoB] ; M-Bo o6pasoBaHuMsa n Haykmn PO, Markon. roc.
TEeXHON. YH-T. - Mankon : MI'TY, 2011. - 99 c. - Mpwun.: c.
94-97. - bubnnorp.: c. 93 (11 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000029647

54(07) I' 70 F'opoxos, P.B. (Makonckuni rocy [apCTBEHHbIN
TEXHOJIOrN4ecKuii yHnusepcmTeT). Obwas xumms : y4ebHo-
meToanyeckoe rnocobue / [P.B. FopoxoB] ; M-Bo obpa3zoBaHuns
1N Haykn P®, Mankon. roc. TeXHON. yH-T. - Mankon : MI'TY,

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000029643
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HasBaHue CcblsIKa

2011. - 93 c. - Npwnn.: c. 88-91. - bubnunorp.: c. 87 (17 Ha3B.)

54(07) M 54 MeTogn4yeckne pekoMeHZaunn K n3y4eHuto http://lib.mkgtu.ru:8002/utils/libdata.php?id=1000090446
OCHOB XUMUW C pelleHneM TUMOBbIX 3a4ay : ANA
abuTyprneHTOB 1 CTyAEHTOB 1 Kypca XMMUYECKNX 1
TexHN4YecKux cneymanbHocten / M-so obpa3zoBaHus PO,
ApbIr. roc. yH-T, ®aK. ecTecTBo3HaHUsA, Kad. xumun,
Mankon. roc. TexHoJ. UH-T, IKonormyecknn ak., Kad.
OXpaHbl OKpY>XatoLen cpelbl 1 pay,. NCMOoJb30BaHUA
MPUPOAHLIX pecypcos ; [cocT.: TxakywunHoBa A.T.,
Bep)xaHoBa J1.E., BenaHokos A.}O., Kabnykos B.W.]. - Maiikon
: MI'TK, 2003. - 29 c.

546(07) X 46 XumMnsa : MeTof. yKa3aHus no http://lib.mkgtu.ru:8002/utils/libdata.php?id=0000657
CaMOCTOATEJIbHOMY U3YHEHUIO OUCLUTIINH "XuMusa" n
"Obwan n HeopraHuyeckasa xmuMna" gns CTyaeHToB By30B. Y.
1/ Mankon. roc. TeXHOs. UH-T, AAbIr. roc. yH-T ; [cocT.: M.W.
CranbHasg, T.WN. CngopuHa, A.H. Oxesl]. - Mankon : MI'TY,
2003. - 45 c. - Mpwun.: c. 42-44

54(07) 1 12 NabopaTOpHbLIN NPaKTUKYM MO XUMUK : METOL, http://lib.mkgtu.ru:8002/libdata.php?id=0000641
nocobue ans cTyneHToB 1 Kypca 0O4HOM 1 3a04HON hopM
obyyeHuns / Maikon. roc. TexHos. NH-T, Kad. obwy. n
HeopraH. xumuu ; [cocT.: T.U. CupopuHa, M.U. CtanbHas]. -
Marnkon : MI'TW, 2003. - 18 c. - bubanorp.: c. 17

MapTbiHOBa, T. B. XuMusa : y4ebHK n npakTukym ans By3sos / | https://urait.ru/bcode/560130
T. B. MapTbIiHOBa, V. B. ApTamoHoBa, E. . FToayHoOB ; noj
obwen penakunen T. B. MapTbiHOBON. — 2-e U34., UCMP. U
non. — MockBa : 3paTenscTBo KOpanT, 2025. — 368 c. —
(Bbicluee obpasoBaHmne). — ISBN 978-5-534-09668-2. —
TeKCT : 3N1eKTPOHHbIN // Obpa3oBaTenbHasa naaTdopma
HOpanT [canT]. — URL: https://urait.ru/bcode/560130

PocuH, W. B. Xumusa : y4ebHnK n npakTukym ans sysos / W. B. | https://urait.ru/bcode/580188
Pocuh, J1. A. TomuHa, C. H. ConoBbeB. — MoOCKBa :
N3paTenbcTtBo KOpanT, 2025. — 328 c. — (Bbiclwiee
obpa3oBaHue). — ISBN 978-5-534-15973-8. — TekcT :
3/1eKTPOHHLIN // Obpa3oBaTenbHaa nnaTgopma KOpanTt
[canT]. — URL: https://urait.ru/bcode/580188

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

3bC «KoHcynbTaHT cTygeHTa». Konnekuynsa MegunumHa. 3apaBsooxpaHeHue (BIMO) : cTyaeHYeckas
3/1eKTpPOHHasa 6ubnmnoTteka : cant / OO0 «KoHCyNbTaHT CTyAeHTa». DNeKTpoHHaa bubnmnorteka
TexHn4eckoro By3a. - Mocksa, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/mb4.htmI?SSr=07E7070A1F9FD - Pexxum
[OoCTyna: ANs 3aperucTpup. nosib3oBaTesien. - TEKCT 3/IEKTPOHHbIN. ABNSETCSA 3/IEKTPOHHON
bnbnmnoTteyHon cuctemon (36C), NnpenocTaBnsloLLEN AOCTYN Yepe3 ceTb MHTepHeT K y4yebHon
anTepaType N SONOJHUTENbHbIM MaTepunaiaM, NpnobpeTeHHbIM Ha OCHOBAHUN NPSAMbIX LOTOBOPOB C
npasoobnagatenaMmn.9bC «KoHCyNbTaHT cTyaeHTa». Konnekuna MeguumHa BO. IS0TAP-Megua.
Ba3oBbin 1 MpeMuyM KOMNAEKThl : CTyAeHYecKas 3neKTpoHHasa bubnmoTeka : cant / 000
«KOHCYNbTaHT CTyOeHTa». NIeKTPOHHaa bubnnoTeka TexHNn4Yeckoro By3sa. - Mockea, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2017-158.htm|?SSr=07E7070A1F9FD - Pexxum
JOoCTyna: AN 3aperncTpup. nonb3oBaTesien. - TEKCT /IEKTPOHHbLIN.ABNAETCSA 2IEKTPOHHON
bnbnmnoteyHon cuctemon (36C), NnpenocTaBnfAOLWEN OOCTYN Yepe3 ceTb MHTepHET K y4yebHon
nmTepaType U AONOJIHUTENbHBIM MaTepuanaMm, NpMobpeTeHHbIM Ha OCHOBAHUW MPSAMbIX 0OFOBOPOB C
npaeoobnagatenaMu.
https://www.studentlibrary.ru/ru/catalogue/switch_kit/mb4.htmI1?SSr=07E7070A1F9FD IPRBooKks.
Ba3oBasa Konnekuus : saneKTPoHHOo-bubnmnoteyHas cnctema : canTt / O6LLECTBO C OrpaHNYEeHHON
oTBeTCTBeHHOCTbIO KomnaHunsa "An MNMu Ap Meguna". - Capatos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: pna sapernctpup. nosib3oBaTtenen. - TekcT
3NEeKTPOHHbIN.FBASETCA pacnpocTpaHeHHbIM 06pa3oBaTesibHbIM 3/1IeKTPOHHbLIM pecypcoM AJis
BbICLLUMX U CpefHUX CreunanbHbiX y4ebHbiX 3aBeAeHU, Hay4YHO-UccneaoBaTelbCKUX MHCTUTYTOB,
ny6anyHeix 6ubnuoTek, npruobpeTatownx KopnopaTUBHbLIN AOCTYN AJ18 CBOMX obyvatowmxcs,
npenopasatenen u 1.4. 9bC BkAtoYaeT y4ebHYO U Hay4YHYIO nTepaTypy NO HaNpaB/IEHUAM
MOArOTOBKM BbICLLEr0 U CpeAHero npodeccmoHanbHoro obpasosaHus.kOPANT : 31eKTPOHHO-
bubnmnoTteyHan cnctema : cant / OO0 «InekKTpoHHOe nlpgartenscteo KOpanTt». - Mocksa, 2020 - . -
URL: https://urait.ru/ - Pexxum gocTtyna: Ans 3apernctpup. noab3osaTtesien. - TeKCT 3N1eKTPOHHbIN.
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O6pas3oBaTenbHaa nnatdopma KOpanT — obpa3oBaTesibHbIA PeCcypc, 3NEKTPOHHasA bubnmorteka u
WHTEepHeT-MarasuH, rge YATaKT U MOKYNaT 3JIEKTPOHHbLIE N NeYaTHble y4ebHMKN aBTOPOB —
npenogaBaTenen BeAyLMX YHUBEPCUTETOB AJ151 BCEX YPOBHEN npodeccnoHanbHoro obpasoBaHus, a
Tak>Xe NoJb3ylTCA BUAEO- U aygnoMaTepuanamm, TeCTUpoBaHNEM N CepBUCaMn gns
npenogaBaTesien, 4OCTYMNMHbIMY 24 Yaca 7 oHen B

Hegento. KoHcynbTaHTIAOC : CMpaBOYHO NpaBoBasd cucrtema: [canT]. -
MockBa, 1997. - URL: http://www.consultant.ru. - Pexxum focTyna: ¢ KOMMbIOTEPOB YHMUBEPCUTETA
(nokanbHas Bepcus). - TekCT: 31eKTPOoHHbLIN.3A0 "KoHcynbTaHTMnoc" (MHH 7702044361)
OCyLLecTBAAET AeATeNbHOCTb B 061aCTV MHPOPMALMOHHbBIX TEXHOJIOM NN, ABNAETCA pa3paboTynkom
CrpaBOYHON NpaBoBON cucTeMbl KoHcynbTaHTINtoC.MacwTabHble HEKOMMeEpPYECKME NPOEKThI
KoHcynbTaHTINoC pa3spaboTaHbl B NoOMoLb Byxrantepam n (OMHaHCOBLIM CMeLUnanmcTam, opucTam,
CTyOeHTaM lpuanvyeckmnx n 3KOHoOMn4ecknx cneymansHocten. (https://www.consultant.ru/about/ ©
KoHcynbTaHTMNtoc, 1992-2024)MMO "FAPAHT": nHcdopmaumnoHHo-NpaBoBoe obecneyeHme. - MockBa,
- URL: https://www.garant.ru/. - Pexxum gocTyna: C KOMNbOTEPOB YHUBepcuTETa (NlIoKasnbHas
Bepcus). - TEKCT: aNEKTPOHHbIN.KoMnaHua "MapaHT" - ogHa 13 Beaywmnx MHPOPMaLNOHHbIX
KoMnaHuim Poccun. OHa siBnsieTcs pa3paboTYNKOM KOMMbIOTEPHOM CNPaBOYHOM NPaBOBOA CUCTEMbI
FAPAHT n komnnekca MHGopMaLnoHHo-npaBoBoro obecnedeHus (UMNO).B HacTosAwee BpemMsa npu
rnomowm UMO T APAHT cBoM 3afayun peLllatoT COTHM ThiCAY CMeunasncToB No BCen cTpaHe. [JocTyn K
OTKPbITbIM MHHOPMALIMOHHBLIM MPaBOBbLIM pecypcaMm, NoALAEPKNBAEMbIM KOMNAHNEN, NMeloT
MWNANOHBI FpakgaH. KomnaHnen peannsoBaHbl NHHOBALMOHHbLIE PELUEHUS C MPUMEHEHNEM
HOBEMLUNX KOMMbIOTEPHbIX TEXHONIOM NN, MHTEPHEeTa, MOBUbHbBIX YCTPONCTB, MHTEPAKTUBHOIO
opmMaTa NpencTaBAeHNs AaHHbIX, CMYTHUKOBbLIX TEXHOMOIMMA. DTO NO3BOJISIET BCEM, KOMY
Heobxoauma npaBoBas MHopMaLns, 6bICTPO N TOYHO HaxoOuTb ee, byay4ynm nNpn 3ToM B Nobon
To4ke cTpaHbl. http://www.iprbookshop.ru/586.html eLIBRARY.RU. : Hay4Has 311eKTPOHHas
bnbnnoTteka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: ans
3aperucTpup. Nnonb3oBaTenen. - TeKCcT: 3neKTPoHHbIR.MnaTgopma eLIBRARY.RU 6bin1a co3naHa B
1999 roay no nHuumnaTmee Poccuimnckoro poHaa pyHaaMeHTasbHbIX NCCNEN0BaHNI AN
obecnevyeHNss POCCUNCKUM YHEHbIM 3JIEKTPOHHOI0 A0CTYMa K BeAyWMM MHOCTPaHHbLIM Hay4YHbIM
n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy € pycCcKoA3bI4HbIMU NyBAMKaALMAMN N HbIHE
ABNSAETCHA BeOyLEen 31eKTPOHHON bnbnnoTekon Hay4HOM Nepmoamkm Ha pyCcCKOM A3blke B MUpe.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Hasa anekTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pgocTyna: gnsa saperncTpup.
nonb3oBaTenien. - TEKCT: 3/IEKTPOHHLIN. KnbepJleHnHKa - 3TO Hay4YHasa 3N1eKTpoHHasa bubnmoTeka,
MoCTpOEeHHas Ha NapagurMe oTKpbITON Haykn (Open Science), 0OCHOBHbLIMUK 3ada4aMu KOTOPON
ABNSAETCA NONynsprusaumsa Haykn N HayyHoOW AesaTenNbHOCTU, 0bLeCcTBEeHHbIN KOHTPOJIb KaYyecTBa
Hay4HbIX Ny6anKaunn, pa3Bnutrme Mexx aucunnanHapHbIX NCCed0BaHNN, COBPEMEHHOI0 MHCTUTYTa
Hay4YHOW peueH3nmn, NoBbILLIeHNe ULNTUPYEMOCTUN POCCUMNCKON HAYKN N MOCTPOEHUNE NHDPaCTPYKTYpPbI
3HaHUn.PHUW (Poccuncknin ueHTp Hay4yHon nHdopMaumm) Pecypcbl OTKPbLITOrO AOCTYNa : CanT. -
MockBa. - URL: https://podpiska.rcsi.science/resources/ - Pexxum goctyna: cBob6oaHbIN. - TEeKCT:
3/1eKTPOHHbIN.MaTepnanbl 0 MOHOTEKCTOBbLIX KOJINEKLMNAX XKYPHAJI0B N KHUT, AuccepTauunn,
MaTepunasioB KOHepeHuun n gp.; bubnmnorpagunyecknx, pecdepaTnBHo-aHaINTUHECKUX, MPEegMETHO-
OpueHTUpoBaHHbIX U hakTorpacdunydecknx 6azax gaHHbIX: B nogpasgene “PecypcCbl OTKPbITOr0O
poctyna” cobpaHa nHgopmauma o Hanbosiee BocTpeboBaHHbLIX OTKPbLITbIX BubnnoTekax n oHAamH-
cepBucax.PHUW (Poccnnckuin ueHTp Hay4yHon nHgopmaummn) Pecypcbl 6eccpo4yHOro goctyna : CanT.
- MockBa. - URL: https://podpiska.rcsi.science/resources/termless/ - Pexxum gocTyna: cBoboAHbIN. -
TeKCT: 3/1IeKTPOHHbIN.MaTepurasibl O MOJIHOTEKCTOBbLIX KOJUTEKLIMAX XKYPHAI0B N KHUI, AnccepTaunni,
MaTepunasioB KOHepeHUUn n ap.; bubnmnorpagunyecknx, pedepaTnBHO-aHaAINTUYECKNX, MPEOMETHO-
OpueHTUpPoBaHHbIX U hakTorpadunydecknx 6asax oaHHbIX: B nogpasagene “Pecypcbl 6eccpovyHoro
nocTtyna” npencrasneHa nHpopMauma o pecypcax, AOCTYMHbIX OpraHmn3aumam B paMkax
LleHTpaIM30BaHHOM (HaUWOHaNbHOM) MOANNCKKM BeccpoyHo, B COOTBETCTBUN C JIMLEH3NOHHBIMU
cornaweHunaMmn.PHUW (PoccmMnckuin ueHTp Hay4YHoW nHgopmMaunm) - KHUrv, nagaHHsle rnpu
nonnep>xke POOU : cant. - MockBa. - URL: https://www.rfbr.ru/library/books - Pexxum gocTtyna:
cBOOOAHBIN. - TEKCT: 3NEKTPOHHbIN.Springer Journalsba3a gaHHbIX, cogep>kallias NOJHOTEKCTOBbIE
KypHasbl n3gatenbcTBa Springer (rog ndgaHmsa - 2023 r.),a UMEHHO TeMaTUYeCcKyto Kossiekuuto Life
Sciences Package Ha nnaTdopme: https://link.springer.com/ Nature Journalsba3a gaHHbIX,
cofeprKalllaa nonHoTekcToBble XypHasbl Nature Publishing Group, a umeHHO xypHasbl Nature
journals, Academic journals,Scientific American (rog nsgaHus - 2023 r.) TeMaTUYeCKON KONEKL NN
Life Sciences Package Ha nnaTgopmMe https://www.nature.com/eBook Collections (i.e. 2023 eBook
collections)lMonHOTEKCTOBAA KONNEKLUNSA INTIEKTPOHHbBIX KHUI (MOHOrpadmin) nspgatenscrea Springer
Nature no pas/inyHbIM OTPACASAM 3HAHUN Ha aHINMNCKOM a3blke(roa nagaHusa - 2023 r., B T.u.
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BbiNyLWEeHHbIX B 2022 r.), a UMEHHO TeMaTun4yeckmne Koanekunm kHur: Physical Sciences, Social
Sciences, Life Sciences, Engineering Packages.Ha nnatdopme: http://link.springer.com/
https://cyberleninka.ru/ Poccunckmne Hay4YHble MeauumHckmne xxypHasbl (RNMJ) : 6a3a aaHHbIX : canT /
HaumoHanbHbIN neKTpoHHO-NHdopMaunoHHbIn KoHcopumnym (HOIMKOH), Accounauns Hay4vHbIX
penakTopos 1 nsgatenen. - Mocksa: Elpub.ru, 2016. - . - URL: http://rnmj.ru/. - Pexxum goctyna: gns
3aperucTpup. nosib3oBaTesiel. - TeKCT: 3IeKTPOHHbIN.DNEeKTPOHHasa ba3a «POCCUMNCKUE Hay4Hble
MeOUNLUNHCKME XYPHasbl» NPpefoCTaBAseT AOCTYMN K CBEXUM BbiMyCKaM U MOSHOTEKCTOBbLIM apXmuBaMm
50 MegnUUHCKNX XXypHanoB. AbcontoTHoe 60AbLWNHCTBO Ny6ankaunin 4oCTyrnHO B CBO6GOAHOM
NOJSIHOTEKCTOBOM Buae B cpopmaTe PDF. http://rnmj.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

basoBas camocTosaTenbHasa paboTa cTyneHToB obecneymBaeT NOAFOTOBKY CTYAEHTA K TEKYLLMM NPaKTUYECKMM 3aHATUAM:
1. n3y4yeHune neKUNOHHOro MaTepuana, npegycMmaTpumsaowme npopaboTky KoOHCNEeKTa ekunn n y4ebHonm nutepaTypbl;
2. nouck (nopbop) n 0630p NUTEpPaTypbl U NEKTPOHHBLIX NCTOYHUKOB NMHGOPMaLIMKM N0 MHAMBUAYaNbLHO 3afaHHON NpobnemMe Kypca;
3. n3yyeHue matepuana, BLIHECEHHOrO Ha CaMOCTOATENbHOE U3YYEeHNE;
4. NOArOTOBKa K MPaKTUYeCKNM 3aHATUAM;
5. noaroToBka K 3a4eTy.

[ononHnTenbHaa camocTosiTeNlbHaa paboTa CTyleHTOB (HanpaB/sieHa Ha yraybneHne n 3akpenseHne 3HaHWA CTyOeHTa, Pa3BUTNE aHaIUTUYECKNX
HaBbIKOB MO NpobneMaTuke y4ebHoM ANCUMMAVHBI): 1. y4acTue B Hay4YHbIX CTyOeHYEeCKUX KOHepeHUnax, ceMmHapax 1 onnmnmagax.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

1C MNpepnpuaTtue 8.3 - y4ebHas Bepcua CBobogHas MMLEH3NS

7-Zip CBoboaHasa nueH3us

Adobe Reader DC CBoboaHas nuueH3nsa

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

Microsoft .NET Framework 4.7 CBo6oaHas nMueH3uns

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyyeHus obecneyeH NHAVMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue
9BC «KoHCcynbTaHT cTyaeHTa». Konnekunsa MegnumnHa. 3apaBooxpaHeHue (BMO) : cTyaeH4Yeckas 31eKTpoHHasa bubnnoreka
: canT / OO0 «KOoHCYyNbTaHT CTyAeHTa». DNeKTpoHHasa bubnmoTeka TexHM4eckoro By3a. - Mocksa, 2012. - . - URL:

https://www.studentlibrary.ru/- Pexxum goctyna: ons 3apeructpup. nonb3oBaTenen. - TEKCT 3/IeKTPOHHbIN. FBNAeTCA
3N1eKTPOHHOM BubnnoTeyHom cnctemon (36C), NnpenocTaBnsoLWEN AOCTYN Yepes ceTb MHTepHeT K yyebHon nuTepaTtype 1
[OMOJIHNTEIbHBIM MaTepnanam, NpMobpeTeHHbIM Ha OCHOBaHUN NPAMbIX 4OrOBOPOB C NpaBoobnagatenamn.3bC
«KoHCynbTaHT cTyaeHTa». Konnekuna MegnumHa BO. FTIS0TAP-Meguna. ba3oBbin 1 NMpemMuyM KOMNAEKThI @ CTyAeHYecKas
3N1eKTPoHHas bubnunoTteka : canT / OO0 «KOHCYNbTaHT CTyAeHTa». DNeKTpoHHas bubnnoTeka TEXHUYECKOro By3a. -
Mocksa, 2012. - . - URL: https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2017-158.htmI?SSr=07E7070A1F9FD -
Pexxum pocTyna: ANnsa 3aperucTpup. Nnonb3oBaTesiell. - TEKCT 3NeKTPOHHbIN.ABAAETCA 3N1eKTPOHHOM BubnnoTeyHon
cnctemont (3BC), npepocTaBasoLLE [OCTYN Yepe3 ceTb IHTepHeT K y4ebHon nuTtepaType v AONOJHAUTESNbHbLIM
MaTepunanaMm, npuobpeTeHHbIM Ha OCHOBaHMM NPSAMbIX 40rOBOPOB C NpaBoobnagaTenamu.
https://www.studentlibrary.ru/ru/catalogue/switch _kit/mb4.htmI?SSr=07E7070A1F9FD

HauwvoHanbHasa anekTpoHHaa bubnnoteka (HIB) : henepanbHan rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHNCTEpPCTBO KyNbTypbl Poccninckon ®enepaunn, Poccuinckasn rocysapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN.HIb - npoekT Poccuiickon
rocynapcteseHHon 6ubnmotekmn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npmn nogaepxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBNINOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM N KYyNbTYypbl, O HOBENLLMX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
6onee 1.660.000 301eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/

B pamkax NocynapctBeHHOro koHTpakTa Ne07.551.11.4002 koHcopunym HIMKOH npepoctasun yntatenam ®re0y BO
«MI'TY» BOCTYN K apXxmBaM Hay4HbIX )XYPHaoB 3apybexxHbix n3gatenbsCcTs. JOCTYN OTKPLIT CO BCEX KOMMbIOTEPOB
YHUBEpPCMTETCKOM ceTu. http://www.neicon.ru/

PEFNCTP JIEKAPCTBEHHbIX CPEOCTB POCCUW. PJIC: ochbmumanbHbi canT. - MockBa. - URL: https://www.rlsnet.ru/ - TekcT:
371eKTPOHHbIN. https://www.rlsnet.ru/

FreeBooks4Doctors (MeaonumnHckue KHUrn B ceobogHom goctyne) : canT. - URL: http://www.freebooks4doctors.com/- TekcT:
3/1eKTPOHHbIN.CaliT 6bI1 co3aaH Ansa coneicTeusa becnnaTHOMyY OOCTYNY K MEAULMHCKUM KHUraM B IHTepHeTe.
http://www.freebooks4doctors.com/f.php?f=index

Ona oby4atowmxcsa obecneyeH gocTyn (yoaneHHbIM 4OCTYN) K CNefyowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPAaBOYHbIM U MONCKOBbLIM CUCTEMAM:

Ha3BaHue
3BC «KoHcynbTaHT cTyfneHTa». Konnekuna MegumumHa. 3apaBooxpaHeHue (BMO) : cTtyneH4yeckas aneKTpoHHasa bubnnorteka
: canT / OO0 «KOoHCYyNbTaHT CTyAeHTa». DNeKTpoHHasa bnubnmorTeka TexHM4Yeckoro By3a. - Mocksa, 2012. - . - URL:

https://www.studentlibrary.ru/ - Pexxum goctyna: Ans 3apeructpup. nosb3oBaTesiein. - TEKCT 3/1eKTPOHHbIN. ABseTca
3N1eKTPOHHON BubnnoTeyHom cnctemon (36C), NnpenocTaBnsAoLWEN AOCTYN Yepe3 ceTb UHTepHeT K yyebHon nuTepaTtype 1
DOMOJIHUTENbHLIM MaTepuasnaMm, NpnobpeTeHHbIM Ha OCHOBaHUM NPAMbIX AOrOBOPOB C Npasoobnagatenamn.3b6C
«KOHCyNnbTaHT cTyaeHTa». Konnekuynsa MeauumHa BO. FT0TAP-Meauna. ba3osbin n NMpeMuym KOMNAEKThl : CTyAeHYeckKas
3N1eKTpoHHaa bubnunoTteka : cant / OO0 «KOHCYNbTaHT CTyAeHTa». DNeKTPoHHasA bubnnoTeka TEXHUYECKOro By3a. -
Mocksa, 2012. - . - URL: https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2017-158.htm|?SSr=07E7070A1F9FD -
Pe>xuM gocTyna: 4sa 3aperucTpup. nosib3oBaTtesen. - TeKCT 3/IeKTPOHHbIN.FBAAETCA 3/1eKTPOHHON BubanoTeyHon
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Ha3BaHue

cnctemont (3BC), npepocTaBasoLLEe [OCTYN Yepe3 ceTb IHTepHeT K y4yebHon nutepaType 1 AOMNOJHATESNbHbLIM
MaTepunanaMm, npuobpeTeHHbIM Ha OCHOBaHMM NPSAMbIX 4OrOBOPOB C NpaBoobnagaTensamu.
https://www.studentlibrary.ru/ru/catalogue/switch _kit/mb4.htmI?SSr=07E7070A1F9FD

«KOHCYNbTaHT Bpada» : INEeKTPOHHaa MeanumHckas bubnmnoteka : cant / OO0 «BbiCllas WKOMa OpraHn3aLnm u
ynpaBieHuns 34paBooxpaHeHnemM - KOMMNIEKCHbIN MegULMHCKUA KOHCANTUHM». NeKTPOHHaa MegnumHckas bubnnoTteka. -
MockBa. - . - URL: https://www.rosmedlib.ru/ - Pexxum gocTtyna: gns 3apeructpmp. nosb3oBaTesen. - Tekct
3/1eKTPOHHbIN.Hawa uenb caenaTtb NpodeccnoHanibHoe pa3BuTe B MeanunHe KoMOPTHbLIM, MO3TOMY laBHas Halla
3ajayva - yOOBNETBOPUTbL NOTPebHOCTM Bpaven n Bcex Apyrmx MeguuMHCKNX paboTHUKOB B NoslyYeHnn nHdopmauumn. Mo
Mepe TOro, Kak NM3MeHsTCs NoTpebHOCTMN BpaYven, nameHsemcs u mol. http://www.rosmedlib.ru/cgi-bin/mb4x

Znanium.com. ba3oBas Koanekuus : 3N1eKTPoHHO-bubnnoTeyHas cuctema : cant / OO0 '3HAHUYM'. - MockBa, 2011 - - URL:
http://znanium.com/catalog. - Pexxum goctyna: ons 3apeructpup. nonb3oBaTesienl. - TEKCT: 3NeKTPOHHbIN.®oHA IBC
dhopmmpyeTCcs C y4HeTOM BCeX n3MeHeHnn obpa3oBaTelbHbIX CTaHAAPTOB U BKJOYaeT y4ebHukn, yyebHblie nocobus, YMK,
MOHOrpadun, asTopedepaTsbl, ANCcepTaumn, SHUNKNONEAMN, CI0BAapy U CNPaBOYHUKIN, 3aKOHO4AaTeIbHO-HOPMaTMBHbIE
OOKYMEeHTbI, cneumnasibHble Nepuognyeckme n3fgaHna n n3faHuns, BelMyckaemble n3gatebCTBaMn BYy30B.
http://znanium.com/catalog/

IPRBooks. Ba3oBasi KOnnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / ObwecTBo C orpaHNU4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OoCTyna: ANs 3aperncTpmp. Noab3oBaTesien. - TeKCT IIEKTPOHHbIN.ABAAETCA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLUMX M CPefHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccnenoBaTebCKnx
WHCTUTYTOB, Ny6anYHbIX BubnnoTek, NnpuobpeTatowmx KOprnopaTMBHbIA AOCTYN AN CBOUX oby4atowmxcs, npenogaBaTenen
n T7.4. 9bC BKAOYaeT y4ebHyI0 1 Hay4HYI0 MTepaTypy No HanpaBsieHNAM NOAFOTOBKW BbICLLEro U CpeHero
npodeccnoHanbHoro obpa3sosaHns.lOPAIT : 3n1eKTpoHHO-61BMoTeYHas cucteMa : cainT / 000 «DnekTpoHHoe
n3patenbcteo KOpanT». - MockBa, 2020 - . - URL: https://urait.ru/ - Pexxum goctyna: Ana 3aperncTpup. nosib3oBatenen. -
TeKCT 3n1eKTpoHHbIN. Obpa3oBaTenbHas nnaTtgopma KOpaT — obpasoBaTesibHbLIN pecypc, 3/IeKTPOHHaa bubnmnoteka n
WHTEPHEeT-MarasuH, rae YnTaloT 1 NOKYNalT 3JIEKTPOHHbIE U NeYaTHble y4ebHKM aBTOPOB — npenogaBaTenein BeayLimnx
YHUBEPCUTETOB A1 BCEX YPOBHEN NpodeccrnoHanbHOro obpasoBaHns, a TakXXe Nosb3yloTCA BUAEO- N ayauomMaTepuranamu,
TeCTMpOBaHWEM N CcepBMCaMn ANA npenofasaTenen, LOCTYNHbIMK 24 Yyaca 7 oHen B

Hepento. KoHcynbTaHTIAOC : cMpaBo4HO NpaBoBas cuctema: [canT]. - MockBa, 1997. - URL:
http://www.consultant.ru. - Pexxum pocTyna: C KOMNbIOTEPOB YHUBEPCUTETA (NloKanbHaa Bepcus). - TekCT:
3NeKTPOHHbIN.3A0 'KoHcynbTaHTMntoc' (MHH 7702044361) ocywecTBAseT AeATENIbHOCTbL B 06/1aCTU MHAOPMaLIMOHHbIX
TEXHOJI0r NN, ABNSETCA pa3paboT4MKOM CNpaBOYHON NPaBoOBON cncTeMbl KoHcynbTaHTI0C.MacliTabHble HEKOMMepYeckne
npoekTbl KoHcynbTaHTINoC pa3paboTaHbl B noMoLb ByxrantepaM 1 (pMHaAHCOBLIM CrieymanncTam, lopuctam, CTyaeHTaMm
IOPNANYECKUX N SIKOHOMUYECKUX cneumanbHocTen. (https://www.consultant.ru/about/ © KoHcynbTanTMnoc, 1992-2024)UMNMO
'TAPAHT': nHdopMaLumnoHHo-NpaBoBoe obecneyeHme. - MockBa, - URL: https://www.garant.ru/. - Pexxum gocTyna: ¢
KOMMbIOTEPOB YHMBEPCUTETA (JlokanbHaa Bepcus). - TEKCT: 3/IeKTPOHHbIN. KoMnaHua 'TapaHT' - ogHa U3 BeayLmnx
MHMOPMaLMOHHBLIX KOMMaHu Poccmn. OHa aBnaeTcsa pa3paboTYNKOM KOMMbIOTEPHOW CMPaBOYHOWN MPaBOBON CUCTEMbI
FTAPAHT n komnnekca nHhopmaumMoHHo-rMpasoBoro obecneyveruns (UMO).B HacTosiwee Bpemsa rnpu nomoium UMNO FAPAHT
CBOV 3afla4y peLlatoT COTHU ThICAY CNEeLnasncToB No Bcer cTpaHe. JocTyn K OTKPbITbIM NMH(OPMALIMOHHbBIM MPaBOBbIM
pecypcam, NoALEPKMNBAEMbIM KOMMaHUEN, UMEOT MUIIMOHBI FpaXkAaH. KoMnaHnen peann3oBaHbl MHHOBALMOHHbIE
peLleHns C NPpMMEHEHNEM HOBENLLINX KOMIMbIOTEPHbLIX TEXHOOMNIN, MHTEpPHETa, MOBWIIbHbLIX YCTPONCTB, UHTEPAKTUBHOIO
dopmaTa npencTaBneHNsA faHHbIX, CNYTHUKOBbLIX TEXHOOMMIA. DTO NO3BONAET BCEM, KOMY HeobxoaMa npaBoBas
MHgopMaumsa, 6bICTPO 1 TOYHO HaxoauUTb ee, byay4m npu 3ToM B 06O ToYKe cTpaHbl. http://www.iprbookshop.ru/586.html
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHas ayanTopusa AN npoBefeHns
3aHATUN NEeKUMOHHOro Tuna (3-5):
385000, Pecnybnnka Apgbires, r.
Marikon, yn. MywkuHa, gom Ne 177

Y4yebHasa mebenb Ha 86 nMocanoyHbIX
MEeCT, UHTEepPaKTUBHasA O0CKa,
MynbTUMeOuiiHoe obopynoBaHue
(NpoekTop, 3KpaH).

Adobe Reader DC
CeobogHasnmueHsnsaMicrosoft Office
Word 2010Homep npoaykTa
14.0.6024.1000 SP1MS002260-018-000
0106-480950d¢ucHbIMnakeT Microsoft
office 2016 Jorosop 0126.05.2020 Ne
32009117096 OorosopoT 17.01.2019 Ne
31908696765

Y4yebHble ayanTopum oaa nposeneHms
nabopaTopHbIX 3aHATUN :Y4ebHasd
ayanTopusa hapMaLeBTUYECKON XUMNK
(7-7-1): 385000, PA, r. Mankon, yn.
CoseTckas, a4. 197a, y4ebHbii kopnyc 7

BaHsA KOMBMHUpPOBaHHas
nabopaTopHas; CTON NMPUCTEHHbIN
xummyecknm 1800-MNKM (6 wT.); wkadp
BbITS>XXHOM 1800-LLB, (1800x720x2100),
nabopaTopHOe OCHallleHne, peakTuBhbl,
nocyna, oprTexHuka.

Adobe Reader DC
CeobopgHasnunueHsnsaMicrosoft Office
Word 2010Homep npoayKTa
14.0.6024.1000 SP1MS002260-018-000
0106-480950c¢ucHbinnakeT Microsoft
office 2016 Jorosop 0126.05.2020 Ne
32009117096 OorosopoT 17.01.2019 Ne
31908696765

MomelleHUsa AN CaMOCTOATESNbHON
paboTbl: YnTanbHbIN 3an
Hay4Honbubnnotekn ®rb0y BO
«MI'TY»:kopnyc 1, 3 3Tax, y”n.
MNepsomamnckanlol.

Mebenb Ha 150 NnocafnoyHbIX MECT,
KOMMbIOTEPHOE OCHAaLLEeHMEe C BbIXOAOM
B IHTepHeT Ha 30 nocafo4HbIX MecCT,
cneunannsnpoBaHHasa mebenb (CTynbS,
CTOJbI, WKadbl, WKadbl BbICTaBOYHbIE),
MynbTUMegnnHoe obopynoBaHue,
oprrTexHuka (NpuHTepbl, CKaHepbl,
KCEepOKC).

Adobe Reader DC
CBobogHasnnueH3naMicrosoft Office
Word 2010Homep npoayKTa
14.0.6024.1000 SP1MS002260-018-000
0106-480950¢ucHbIMnakeT Microsoft
office 2016 Jorosop 0T26.05.2020 Ne
32009117096 OoroeopoT 17.01.2019 Ne
31908696765

MomelleHVe AN XpaHeHns u
npogrnaakTU4Yeckoro obcnyxmBaHms
yyebHoro obopynoBaHus no agpecy:
385000, r. Marnkon, yn NMNepBomanckas,
191, yy. kopniyc 1, 3 aTax (1-318)
WNHdopMaLMoOHHO - TEXHNYECKN oTaen

TexHu4eckune cpencTBa obyyeHns,
cny>Xaluume oNns npefocTaBieHns
yy4ebHol nHpopmaumnm 6onbLuoin
ayauTopuu.

Adobe Reader DC
CeobopgHasnmueHsunsaMicrosoft Office
Word 2010Homep npogykTa
14.0.6024.1000 SP1MS002260-018-000
0106-480950d¢ucHbIMnakeT Microsoft
office 2016 Jorosop 0126.05.2020 Ne
32009117096 OorosopoT 17.01.2019 Ne
31908696765
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