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COCTABUTEJIA PABOYEHN MPOT'PAMMBI JIJUCHUTLIAHBI

Y4yenas
Ne damuns, UM,
u/n OTUECTBO CTeneHb, 3annMaeMas 10IKHOCTE MecTto padoThl
3BaHMe
1. Kyxapuunk lamuaa JI.M.H. Jexan neueoHorO hakynsrera | PI'BY «HMUIL] M. B.A.
AnexcaHapoBHA AnmazoBa» Munzapasa Poccun
2. Kanununa Onmnsbra 1.0.H. Ipodeccop kadenpst OI'BY «HMUII um. B.A.
BukroposHa 1a060paTOPHON MEIUITUHBI 1 AnmazoBa» Munzapasa Poccun
TE€HETUKU
3. ByTeutnH [TaBen K.0.H. Jouent neuebnoro ¢paxynprera | DI'BY « HMUI] um. B.A.
AHnpeeBuY AnmazoBa» Munzapasa Poccun
4, MuxaiinoBa  Hunenb K.X.H Jouent neuebHoro daxkynbrera | PI'BY «HMUIL] M. B.A.
BagnmosHa AnmazoBa» Munszapasa Poccun
5. CyxoB WBan K.0.H. Jouent neuebHoro daxkynprera | PI'BY «HMUIL] M. B.A.
Bopucosuu Anmaszosa» Munzapasa Poccuu
6. Kocrapesa AmnHa K.M.H. Hupexrop UuctutyTa OI'bY «<HMUILI um. B.A.
AnexcaHapoBHA MOJICKYJIIPHON OUOJIOTHH U AnmazoBa» Munzapasa Poccun
TeHETUKH
7. JIoKIIIH IlaBen - Accucrenr neyeOHoro | DI'BY «HMUII um. B.A.
MuxaitnoBny (dakynpTeTa AmmazoBa» Munzapasa Poccun
8. [Ipuxonsko - AccucTeHt neue6Horo | DI'BY «HMUL] um. B.A.
Cranncnasa (dakynpTeTa AnmazoBa» Munzapasa Poccun
ATnekcaHIpOBHA
9. Kapnymes  Anexceit K.0.H. Hayunslii cOTpyIHUK OI'BY «HMUII um. B.A.
bopucoruu WNHcTnTyTa MONEKYISIpHON AnmazoBa» Munzapasa Poccun
OMOJIOTHH U TCHETUKH
10. |Jlo6aHoBa Onbra - ACCHCTEHT JieueOHOT0 OI'BY «<HMUIL um. B.A.
AnexceeBHa ¢dakynpTeTa AmmazoBa» Munzapasa Poccun
11. | OpnoBa Hpuna K.X.H., Houent neue6Horo paxynsrera | PI'BY «HMUL um. B.A.
AJnexceeBHa JIOLIEHT AnmazoBa» Munzapasa Poccun
12. | CamTomoBa Onbra ACCHCTEHT JieueOHOT0 OI'BY «<HMUI] um. B.A.
BnagumupoBHa ¢axynpTeTa Anmasosa» Munzapasa Poccun
13. |3akpeBckas CaeriaHa - Metozosor yaebHo- | PI'BY «HMUII uMm. B.A.

Bopucosna

MCTOAUYCCKOI'O OTACIa

Anmaszosa» Munzapasa Poccun

Pa6ouas nporpamma aucuumnuasl «BUOJIOTUSA KJIIETKHW» cocraBneHa B COOTBETCTBUU
¢ denepaibHBIM TOCYAAPCTBEHHBIM OOpa30BaTENbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHUsS IO
HanpasieHuto noarotosku 31.05.01 JleueOHoe ae10 (YPOBeHb CHELMAJIMTETA), YTBEPKICHHBIM

npukazoM Munobpuayku Poccun ot 09.02.2016 Ne 95 u yuyeOHbBIM MJIaHOM.

PabGouas nporpamma muctuuinasl «buosorus Kiuerkuw» obOcyxnaeHa Ha 3aceaHUU ITUKJIOBON

komuccuu «08» anpens 2019 r., nporokoin Ne 5.

[Tpencenarens nukiaoBoi komuccun A.0.H. H.B. Bypkosa




1. HEJIb U 3A TAYHN N CHHUTIJIMHBI

Heab AUCUUIIMHBI COCTOUT B (POPMHUPOBAHUHU y OOYYAIOUIMXCS CUCTEMHBIX (DyHIaMEHTaIbHbBIX
3HAHUM, YMCHUH W HABBIKOB MO OMOJIOTMYECKUM, XUMUYECKHUM U (PH3UYECKHM 3aKOHOMEPHOCTSIM,
MPOTEKAIOIIUM B JYKAPUOTHUYECKON KIIETKE, TMPEACTABISIONUX HAUOOJNbIIUN HHTEpeC s
MPaKTUYECKOr0 3JPaBOOXPAHEHUS, B TMOJTOTOBKE CTYJEHTOB K CHCTEMHOMY BOCIHPHUSITHIO
OOLIEMEIUIIMHCKUX, COLHUAIBHBIX W KIMHUYECKUX JUCHUIUIMH U (OPMHUPOBAHUIO Y HHUX
€CTECTBEHHOHAYYHOTO MHUPOBO33PCHUS U JIOTHUKH OMOJIOTUYECKOTO MBINIICHHSI, HEOOXOUMBIX JIJIS
MOCIEAYIOLIEH MPAaKTUYECKOU e TEIbHOCTH Bpaya

3agaum AMCHUIUIMHBL:

— (dopMupoBaHre y OOYYaIOIIMXCSA TMPEICTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHSA KHU3HU M MeXaHH3Max, oOecrneuMBarolMX e€ MOojAJep)KaHue Ha KJIETOYHOM YpPOBHE
OpraHu3aluy;

— OCBOGHHME OOYy4YaloIIMMUCS TPEACTABICHUH O 3aKOHOMEPHOCTSAX B3aUMOJCHCTBUS
KOMIIOHEHTOB 3YKapHUOTUYECKON KIIETKU B IIPOLIECCE KU3HEACITEIBHOCTH;

— (dopMupoBaHue y 00y4arOIUXCs 3HAHUA O CTPYKTYPHO-()YHKIIMOHAJIBHOW OpraHU3alluu
DYKAPHOTHYECKOW  KJIETKH, OCHOBHBIX (DU3UKO-XMMHUYECKHX  IPOLECCaX, MOJEKYISPHBIX
MEXaHu3Max, IPOTEKAOLIUX B 3YyKapUOTUYECKON KIIETKE,

— (dopmupoBanue y oOy4aromuxcs 3HAHUH O OHWOJOTUM KIETKM 10 OTHOIIECHUIO K
3a00JIEBAHUSIM YETOBEKA;

— ¢QopmupoBanue y oOydaroluxcs 3HAHUH O COBPEMEHHBIX (YHIAMEHTAIbHBIX U
NPUKIAIHBIX HCCIEAOBAHUAX, PEATU3YEMbIX MPU HM3YYEHHHM IIPOLIECCOB, MPOTEKAKIIUX B
JYKapUOTHUYCKOU KIIETKE,;

— pasBUTHE Yy O0YYaIOUINXCs HABBIKOB y4acTBOBATh B OOCYKJIEHHH BOIPOCOB U JAUCKYCCHUU
110 TeMaM JUCLUIUINHBI;

— (dopMupoBaHue y OOYYAIOUIMXCS METOAOJOTHYECKHMX M  METOIMYECKHX  OCHOB
OHMOJOrNYECKOr0 MBIIIJIEHHUS] U €CTECTBEHHOHAYYHOT'O MUPOBO33PEHMUSI;

— ¢QopmupoBanue y o0ydaronuxcsi HABBIKOB Pa0OTHI C HAYYHOU TUTEPATypOil;

— O3HaKOMJIEHME OOyd4aroluxcsi C MPUHIMUIIAMUA OpraHu3alud padoThl B  HAay4dHOU
nabopaTopuu, ¢ YCTPOHCTBOM MOPGOJIOTHYECKO J1abopaTopuu, C MEPONPHUATUSIMH TIO OXpaHe
TpyZa U TEXHUKE O€30M1aCHOCTH;

— (QopmupoBaHue y o0ydaronuxcsi HAaBbIKOB OOLIEHUS C KOJUIEKTUBOM.

H.]'[aHl/IpyeMl)Ie pPe3yJdbTaThbl 06yqemm 0 JMCUMIIJIMHE

OOyyaromuiics, OCBOMBLIMI HporpaMMy JUCHMIUIMHBI, JOJDKEH 00JajaTh CIEIYIOIUMU
00IIeKYJIbTYPHBIMHM KOMIICTCHIMSIMH .
—  CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHHUIO, aHanmu3y, cuaTe3y (OK -1);
— TOTOBHOCTBIO K CaMOpAa3BUTHUIO, CaMOpPEAIN3aLUH, CaMOOOpPa30BaHUIO, HCIIOIb30BAHUIO
TBOpYeckoro notennuana (OK-5).
OO0yuarouiics, OCBOMBILNN IIporpaMmy JUCLUIUINHBI, JIOJIKEH obnanarhb
o0menpogeccCHOHATbHBIMA KOMIETEHIIMSIMHU
— TOTOBHOCTBIO pellaTh CTaHIApTHBIE 3aJaud  MPO(EeCCHOHAIBHOW JESTENTbHOCTH C
UCIIOJIb30BaHWEM  HH(QOPMAIMOHHBIX,  OuOinorpauyeckux  pecypcoB,  MEIUKO-
OMOJIOTHYECKON TEPMHUHOJOTHH, WH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH U
y4eTOM OCHOBHBIX TpeOoBaHuii HH(popManmoHHoit 6e3omacuoctu (OITK-1);
— TOTOBHOCTBIO K HCIOJIB30BAHNIO OCHOBHBIX (PM3UKO-XUMHUYECKUX, MATEMAaTHUECKUX U MUHBIX
€CTECTBEHHOHAYUYHBIX MOHSITUNA U METOJIOB IIPpH pelieHnH npodeccuoHanbHbix 3aaa4 (OIIK-

7).



OOyuaroniuiics, OCBOMBIINN MPOrpamMMy AMCLUUIUIMHBL, JOJDKEH 00sianaTh mpogecCHOHATbHBIMU
KOMIIETCHIUSIMU ;
—  CIIOCOOHOCTBIO K YUACTHIO B MPOBEACHUN HayuHbIX ucciaenoBanuii (ITK-21);

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT' PAMMBI

Hucuunnuna «buoaorus Kaerkm» otHocutcs k broky 1 JucuuniauHel (MOIysd) y4eOHOTrO
r1aHa, 6a30BOM YacTu.

Me:xkaucuuniInHapHble H BHYTPUAUCHUILINHAPHBIE CBS3H:

JIist u3ydeHust TaHHOW y4eOHOW JUCIMILTUHBI HEOOXOIUMBI CIICIYIOIINE 3HAHUS, YMCHHUS U
HaBBIKU, (OPMUpPYEMbIE TPEIIIECTBYIOUIMMH TUCIUTUIMHAMU:

BuoJsiorus: Kypc cpeiHei mKoJIbI.

XuMHA: 3HAHUS KJIACCOB XUMUYECKUX COEIMHEHUH, BUI0B XMMUUYECKUX CBsI3€H B paMKax Kypca
CpEeIHEN LIKOJIBI.

NudopmaTuka: Kypc cpeiHEl MIKOJIbI.

IlepeyeHb nocjaeyOIUX Y4eOHBIX IMCUHUILINH, 1JI KOTOPBIX HEO0X0AMMBbI 3HAHMS, YMEHUS
U HaBbIKH, popMHpYyeMble TaHHOI y4eOHOH AUCHMIIIMHOM.
— buoxumus

— Hopmanbnas ¢gusuonorus

— T'ucronorus, HUTOIOTHUS, SMOPUOIIOTHS

— l'uruena u 3xonorust

— MuxkpoOuosnorus, BUpycoaorus

— Ilaronorus

— Buytpennue 0ones3nu, pasaen «l'emartonaorus»

— HWHudexunonnsie 601301

— @apmakoiorus

—  DOHAOKPHUHOJIOT U

— JlaGopaTtopHasi MeIUIIMHA

— MenguuuHCcKas reHeTuKa



3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI:

N3yuenne paHHOM y4eOHOW JIUCIUTUIMHBI

npodeccuonanbHbIX (1K) 1 o6menpodeccnonansubix (OITK) komneTeHunii:

HAmpaBlIeHO Ha (QOPMHUPOBAHUE Y OOYYAIOMIMXCS CIEAYIOMUX OOMIEKYIbTYPHBIX

(OK),

aHau3y, CHHTE3Y

COBPCMCHHBIC HAIIPpAaBJICHUA B U3YyYCHUU KJIETOYHOM OMOJIOrun

Komnerenuus Tloxa3zaTen J0CTHKEHHS OCBOCHHUS KOMIIETEHIIHH OueHoYHbBIE CpeICTBA
OK-1 CHOCOOHOCTH K | 3HaeT OCHOBHI YUCHHSI O KIIETKE, CTPYKTYPHO-(PYHKIIMOHAIBEHYIO OpTaHU3aIHI0 Jis TeKyIiero KOHTPOJIS:
abcTpakTHOMY MBIIUICHUIO, | KIIETKH, (U3NKO-XUMHUIECKIE, MOJICKYIISIPHBIE IIPOLIECCHI, TPOTEKAIOIINE B KIICTKE, T3, KB, Y/ Ha 3a1aHHBIC TEMBI

J1s mpoMexxyTOUHOM aTTecTaluu
T3, KB

‘YMeeT 110J1b30BaThCS pa3JIMIHbIMU OHOJIOrMYECKUMH TCPMUHAMU,
Y4acTBOBAaThH B O6Cy)KIL€HI/II/I OTACJIBHBIX TCM JUCHUIIIINHBI «buonorusa Kierkny

Jns Tekyiero KOHTpOJI:

T3, KB, Y /I Ha 3aj1aHHbIC TEMBI
J1s mpoMexxyTOUHOM aTTecTaluu
T3, KB

HMmeer HaBBIK HCHONB30BaHUSI OWOJIOTMYECKHX, XUMHYECKUX M OHOPH3MYECKUX
TEPMHHOB B OOCYXIEHHM OTHENBHBIX TeM JIucUUIUTHHBI «buomorus Kietkm» u
aHaJIM3a TOJTyYeHHON HH(OPMAIMH JUTA BBIIOIHEHHS MPO(eCCHOHANBHBIX 3a1ad.

Jns1 Texymiero KOHTpoJs:

T3, KB, Y /I Ha 3aiaHHbIE TEMBI
st mpoMexKyTOYHOH aTTecTaluu
T3, KB

OK-5 roToBHOCTb K CaMOpa3BUTHIO,
caMopeaT3aliH,
caM000pa30BaHHIo,
HCIIOJIb30BAaHHIO TBOPYECKOTO
HOTEHIMaja

3HaeT OCHOBBI YUEHHS O KIETKE, CTPYKTYPHO-(YHKIIHOHATbHYIO OPTaHU3aIHI0
KJIETKH, (PU3UKO-XUMUYECKHE, MOJIEKYJISIPHBIE IPOLIECCHI, IPOTEKAIOIINE B KIETKE,
COBpEMCHHBIC HAIPaBJICHUS B N3yYSHUH KIETOYHOH OHOJIOTHN

Jlnst TeKyIero KOHTpOJIs:

T3, KB, Y /I Ha 3aianHbIe TEMBI
st mpoMexxyTO4YHOH aTTecTauuu
T3, KB

YmMmeeT 1onb30BaThCsl yUeOHON W HAy4YHOW JIUTEPATYPOH, MHTEPHET UCTOYHHUKAMH H
pedepupoBare sMTEpaTYpy MO  ONpEAEIEHHON TeMe, yMeeT JOKJIaJbIBaTh
MOJTOTOBJICHHBIN MaTepHal 1o 3alaHHOI TeMe

Jns Tekyiiero KOHTpOJIs:

T3, KB, Y /I Ha 3a/1aHHbIE TEMBI
s mpoMexxyTouHOM aTTecTaluu
T3, KB

Biaageer HaBbIKAMM HCIIOJB30BAHUS KOMIIBIOTEPHOM TEXHUKH, METOJAMU IOMCKA
HeoO0X01MMOoi HHpOpPMaIMK, HaBBIKAMH BBICTYIIJICHUS [Iepe/l ayANTOpUei

Jns Tekyiero KOHTpOJIst:

T3, KB, Y /I Ha 3a/1aHHbBIE TEMBbI
s mpoMexxyTouHOM aTTecTaluu
T3, KB

OIIK-1 TOTOBHOCTb pemarts
CTaHJapTHbIE 3a1a4n
npodeccHoHaNBHON  1eSITENEHOCTH

c HCTIOJIb30BAHNEM
MH()OpMaMOHHBIX,
6ubmmorpaduueckux pecypcos,

MEINKO-OMOJIOTHUECKOM
TEPMUHOJIOTHH, HWH(POPMAIMOHHO-

3HaeT OHMOJOTHYECKYIO CYIITHOCTD MIPOIECCOB, MPOMCXOSIINX B )KHBOM OPTaHU3ME.
CrpoeHue ¥ OHOJIOTMYECKYIO POJIb HYKJICHHOBBIX KHCIIOT B XpaHEHUU M Peallu3alnuu
TeHETHYeCKON MH(POPMAINH, CTPYKTYPHO-(pYHKINOHAIBHYIO OPTaHU3alNI0 KICTKH,
(PU3MKO-XMMUYECKHUE, MOJICKYJIIPHBIE TIPOLIECCHI, TPOTEKAIOIINE B KIIETKE,
COBpEMEHHBIC HAIPaBJICHUS B N3yYSHUH KIJIETOYHOH OMOJIOrHU

Jns1 TeKkymiero KOHTpoJIs:
T3,KB, Y

Jlis mpoMexyTOYHOH aTTecTaliu
T3, KB

YMeer aHAU3UPOBATh M CUCTEMATH3UPOBATH CIICIHATIM3HPOBAHHYI0 HH(DOPMAIIH IO
OMOJIOTHH KIIETKH

I[J'ISI TCKyHIGFO KOHTpOJ'IHZ
T3, KB, V]I




KOMMYHUKAIIMOHHBIX TEXHOJIOTUM U

1 mpoMexKyTOYHOH aTTecTauuu

Y4E€TOM OCHOBHBIX  TpeOOBaHMIt T3, KB
UHGOPMALMOHHON OE30IaCHOCTH Hmeer HaBBIK  WCIOJB30BAaHMS  MEAWUKO-OMOJIOTMYECKUX, XHMHYECKHX ¥ | JIJIs TeKyIiero KOHTpoJs:
O6rodu3nUecKuX TEpMHHOB B OOCYXIECHUHM OTAENBHBIX TeM aucuuiuimHbl «buonorus | T3, KB, V]I
Knetkn» npu penieHnn CUTyaIoHHBIX 3a1a4 J1st TpOMEXyTOYHOH aTTECTALNH
T3, KB
OIIK-7 TOTOBHOCTH K | 3HaeT OCHOBHBIE (HU3UKO-XUMHYECKHE TMOHATHS M MeTonbl, Onodmsmdeckue | s TeKymero KOHTPOIIS:
HCIIOJIE30BaHHIO OCHOBHBIX | MEXaHU3MBI, JIS)KaIIHe B OCHOBE ()yHKIIMOHUPOBAHUS OMOJIOTHIECKOH MEMOpaHHI. KB, C3
(PU3UKO-XMMUYECKHX, J1st TpOMEXyTOYHOH aTTECTALNH
MaTEeMaTHYECKUX u HHBIX KB
€CTECTBEHHOHAYYHBIX MOHATUH M | YMeeT HCIIOJb30BaTh OCHOBHBIC (DH3MKO-XUMHUYECKHE MOHATHS W MeTonsl mpH | s TeKylIero KOHTPOJIS:
METOJI0B pu pELICHUN | peuieHrH NpogecCHOHAIBHBIX 3a1a4, U3MepATh (u3nyeckue napamerpsl u ouenuBars | T3, KB, C3,
npodeccroHaNbHBIX 3a/1a4 (usnyecKre cBOMCTBAa — OMOJIOTMYECKUX OOBEKTOB. NpOBEACHHE TUIOBBIX pacueToB W  00CYyXIeHHE

Pe3ynbTaToB J1a0OpaTOPHOM PabOTHI.
J1s mpoMexxyTOUHOM aTTecTaluu
T3, KB

HMmeeT HABBIK HCIOJIL30BAHUS OCHOBHBIX (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX MOHSATHH U MCTOOOB B
XUMHYCCKUX UCCICAOBAHUAX

Jns Texymero KOHTpoJs:

T3, KB, npoBejieHHEe TUTIOBBIX PACUYETOB H 00CYKACHHE
Pe3yIbTaTOB Ja0OPATOPHOH paboThI

st mpoMexKyTOYHOH aTTecTaluu

T3, KB

[IK-21 criocoOHOCTE K y4acTHIO B
MPOBEJICHUH HAYYHBIX
HCCJIeJOBAHUN

3HaeT coBpeMeHHbIe (hyHIaMEHTAIIbHbIE U ITPUKIIAHbIC HAIIPABICHHUS B M3YUYCHUN
KJIETOYHOH OMOJIOTHH, 3HAeT XUMUIECKHE METO/IbI pacueTa KOHIIEHTPAUH BEIIECTB B
pacTBOpax

Jnst TeKyIero KOHTpOJIs:

KB, V]I, npoBeieHAEe THITOBBIX PAaCYETOB H OOCYXKICHUE
Ppe3ybTaToB Ja00PaTOPHON paboTHI.

st mpoMexxyTO4YHOM aTTecTauuu

KB

Ymeer 1nonb30BaThCSl  HAYYHOM  JIMTEPATYpOH,
pedepupoBarte nuTEpaTypy 1O 33JaHHON Teme,
HaIlpaBJIEHUW UCCIeJOBaHUH 1O 3aJJaHHOI TemMe

WHTEPHET HMCTOYHUKAMHU H
00OCHOBBIBAaTh aKTYalIbHOCTh

Jns Tekyiero KOHTpOJIsL:

V]I, npoBeleHHE THUIOBBIX pacueToB M O0CYXIeHHE
Pe3yJbTaToB J1a00paTOpHON paboTHI.

Jns mpoMexxyTOUHOM aTTecTaluu:

KB
HmeeT HaBbIK pabOTHI ¢ TaOOPAaTOPHOIL MOCY0I 1 000PYAOBaHUEM Jis TexyIero KOHTpOJIs:
MIPOBEJCHUE  THIIOBBIX PAacieToB M  0OCYyXICHHE

pe3yIbTaToB I1ab0paTOPHOIT pabOTHL.
st mpoMexXyTOYHOM aTTecTauuu
KB




4. COAEP)KAHUE JIUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE IIO BJIOKAM C
YKABAHUEM OTBEJEHHOI'O HA HHX KO/IMYECTBA AKAJEMHUYECKHX
YACOB 1 BUIOB 3AHATUU

4.1 O0beM AUCUMILUIMHBI B aKAJeMHYECKHX 4acaX, BbIJIEJEHHBIX HA KOHTAKTHYK padoTy
0o0yyalommxcs ¢ TpenogaBaTejieM M Ha CaMOCTOSITEIbHYI0 BHeEaylIMTOPHYI0 padoTy

o0yyarouuxcs
TpynoemMkocTb Cemectp
Buj ydeOHoii padoThI OBREM B OBRCM B
3a4ETHBIX aKaJeMUYECKUX 1
enununax (3E) yacax (AY)
AyauTOpHBIE 3aHATHS (BCEro) 76 76
Jlexmmu (JT) 26 26
Ipaxtraeckue 3ausaTus (I13) 50 50
B tom uncae:

CemuHapsb! 6 6

JlabopatopHsbie paboThI 6 6

Kinunrnyeckue 3aHaTus 4 4

[IpaKTHIECKHE 3aHATHS 34 34
CamocrosiTesibHasi padoTa (Bcero) 32 32
B tom uncae:

IToAroToBKa K ayTUTOPHBIM 3aHIATHAM (MTpopaboTKa yueGHOTo 16 16

MaTepHaia o KOHCIIEKTaM JICKIIUH 1 y4eOHOU TUTepaType)

Pabora ¢ yueOHOM 1 Hay4HOH JIMTEpaTypOit 4 4

[TonroToBka yCTHBIX JOKNAZ0OB HA 33JaHHBIC TEMBI 4 4

Pabora ¢ TecTaMU U BOIIPOCAMH JUTsl CAMOIIPOBEPKH 8 8
IIpoMekyTOYHAs aTTeCTANMSA - DK3aMeH 1 36 36
OO0 as Tpy10eMKOCTh Hacel 4 144 144

3a4.e/.

4.2 Coaep:xanue MOayJisi, CTPYKTYPHPOBaHHOE MO (JIOKaAM € YKa3aHHEM OTBEJIEeHHOI0 HA HHUX
KOJINYeCTBA aKaJeMHUYeCKHX YaCOB H BH/I0B 3aHSTHIi

KonTakTHas pa6oTa, akaaeM. 4
CamocrosiTeIbHasI
HauMenoBanmue 0J10Ka IpakTHYeckue 3aHATHA™ BHeayTUTOPHAasI Bceero
Jlekmun pabora
C JIP K3 m3
Baoxk 1 - KireTka xak cTpyKTypHas,
10 4 4 - 10 12 40
(yHKIMOHAJIbHAS U TEeHETHYeCKas eIMHHIIA
Baok 2 - Knerounsie MemOpansl. CTpoeHue u
p P 10 2 2 - 10 10 34
(GyHKIMM opraHesyl. Be3sukynspHblid TpaHCIOPT
Butok 3 - [TuTockeneT u CTpyKTYpHbIC OCITKH, 2 4 2 8
BHYTPUKJICTOUHBIN TPAHCIOPT, CUTHAJIMHT U aJIre3ust
Buiok 4 - MUTOXOHIPUY U SHEPTETUYECKUI 2 4 2 8
MeTaboII3M
BJok 5 - KneTouyHblit 1IUKII, MUTO3, aIlloITO3 2 - - - 4 2 8
BJjok 6 - bruoorus KIeTKH 10 OTHOIICHHUIO K ) _ _ 6 _ 4 10
3200JI€BaHUsIM YEJIOBEKA: KIMHUYECKUE CITydan
I[IpomeskyToUHast aTTECTANNS - IK3aMeEH - - - - - - 36
HUTOro 26 6 6 6 32 32 144

* [Ipaktrueckue 3ansatus: C — cemunap, JIP — nabopaTtopHas pa6ota, K3 — kuHMYeckoe 3aHaTHE, [13 — IpakTHUECKOE 3aHATHE
p patop p > s p



4.3 TemaTn4eckHe IJIAHLI 0JIOKOB JUCHHUILINHLI « BHOJIOrHS KJIETKH»

Baok 1 - Kilerka kak cTpyKTypHasi, pyHKUMOHAJIbHAS M TeHeTHYECKas eINHUIA

HanMenoBanme ®opmupyembie | JleMOHCTpanMOHHOE DopMBbI 1
KOMIICTeHIIUH o0opy/aoBaHHUe H MEeTOABI
BHJIA Tema 3anarus Yacobl Cogaep:xaHue TeMbl
- (MHIUKATOPBI YueOHO-HarJIsiIHbIe TeKyl1ero
KOMIIeTeHIHii) nocooust** KOHTPOJIA***
Jlexnus 1 CoBpeMeHHass  KJIETOUYHast 2 Knerounas reopust. CTpyKTypHasi opraHu3anus npo- u OK1, OIIK1 MyJIbTUMEAUIHAS KB, T3
(6momorms) Teopus. Opranuszanus mnpo- 9YKapHOTHUECKO KIeTKu. JloMeHHas KnaccupuKanys: ammaparypa,
u 9yKapUOTUYECKOU IIPOKaPHOTEHI, 9yKapHoThl, apxeu. [Inasmanemma. Lluromnnasma, MIpe3eHTaluN
KIIETKH. BaKyOJISIPHO-KaHAIIbLIEBAasl CUCTEMA, OPTraHEILIb
JYKapHUOTHUYECKON KIETKH, CTPYKTypHasi OpraHu3anus sapa.
Ponb MeMOpPaHHBIX CTPYKTYP B XKH3HEACATECIBHOCTH KIECTKH.
Jlekuus 2 XuMHUUeCKU COCTaB 2 Bona, BogHbIE pacTBOPEI, UX KOJUIMTATUBHBIE CBOKCTBA. Typrop, OK1, OIIK7 MYJIbTUMEANIHAS KB, T3
(xumus) KIIETKH. reMonu3, masmonus. MoHHoe Mpou3BeIeHUE BOABI U amnmaparypa,
BOJOPOJHBIN MOKA3aTeNb. BUOTeHHBIE IIEMEHTBI MIpe3eHTaluN
(MHKPOBJIEMEHTHI, YIbTPa3JIeMEHThI, METaJUIBI )KU3HH).
buooprannueckne MOJIEKYIIbI B KIETKE: aMHHOKHCIIOTBI,
TIETITU/IBI, OCITKH, YTIICBOBI, MOHOCAXapHIbl, OJUTOCaXapuIbl,
HOJMCAaXapHIbl, HyKJICOTH/IbI, HyKJI€O3HIbl, HyKIEHHOBbIE
KHCIIOTHI.
Jla6oparopuasi | CriocoOb! BEIpayKeHHS 2 MaccoBas 101151, MOJISIpHasi KOHLIEHTPALKUA BELECTBA, MOJISIpHAS OIIK1, OIIK7, MYJIbTUMEANIHAS KB, T3, C3
pa6ora 1 KOHILIEHTPallil PaCTBOPOB. KOHIIEHTPalUs SKBUBAJICHTA BEILECTBA, TUTP, MOJISUIbHAS [K21 anmaparypa,
(xumus) KOHIIEHTpalus BelecTBa. PellleHne CUTyallnOHHBIX 3a/1a4, IIpe3eHTaluU
CBSI3aHHBIX C paCUeTOM KOHIIEHTPAIUU BEIIECTB B PACTBOpAXx.
JlaGopaTopHas 2 OcMoTHyecKHe SBICHUS B KIETKE. SIBICHHUS MIa3MOJIH3a U OIIK7 MyJIbTUMEAUHHASL KB, T3, C3
pa6ora 2 JeTIa3sMoIn3a anmaparypa,
(xumust) MpE3EeHTAIMN
Jleknus 3 XUMHUYECKUE PEAKIIHH, 2 KucnorHo-ocHOBHBIE IPOLIECCH] B HUTOIIa3Me. I eTeporeHHble OIIK7 MYJIbTUMEANIHAS KB, T3
(xumus) MPOTEKAIOIHUE B KIETKE. paBHOBecus. Konnounnele pacTBopsl. XapakTepHCTHKA anmaparypa,
ITonsATue o kneTke kak KOJUIOMJHBIX pacTBOPOB KJIETKH. OCHOBBI (PM3MUECKOH XUMHUN MIpe3eHTaluu
OGnokoIIonIe. 6ronornueckux cucreM. [IoBepXHOCTHBIE SIBIEHUS, acOpOLNs U
abcopOuusi.
OKUCINTENPHO—BOCCTAHOBUTEIBHBIE PABHOBECHUS U MIPOLIECCHI B
nuToruiazMe. [Iporeccsl KOMIUIEKCO0Opa30BaHUS B IIUTOIIIA3MeE.
[pakrudeckoe | KucioTHO-OCHOBHEIE 2 Pacuer pH pactBopoB. KucinorHo-ocHOBHEIE OydepHbIe OIIK7, TIK21 MyJIbTUMEAUHHASL KB, T3, C3
3aHsTHE 3 Oy(epHbIE CHCTEMBI. CHCTEMBI, UX COCTaB, Kiaccu(puKanus, MexaHu3M OyhepHoro amnmaparypa,
(xumus) JeiicTBus. PellleHne cUTyallMOHHBIX 33/1a4, CBSI3aHHBIX C IIpe3eHTaluu




pacuerom pH..

IIpakruyeckoe = OmnpexneneHne Bo3moxHOCTH 00pa30BaHIS MAIOPACTBOPUMBIX COCTHHEHHH. OIIK7 MyJIbTHMEINAHASL KB, T3
3aHsTHE 4 HaNpaBJIECHHOCTU OmnpeneneHne HaNMPaBICHHOCTH OKUCIUTEIBHO- anmaparypa,
(xumus) OKHCJINTEIbHO- BOCCTaHOBHTEIBHBIX NTPOIIECCOB. BimsiHue nporeccos MIpe3eHTaIN
BOCCTaHOBHTEIIHHBIX KOMIUIEKCOOOPa30BaHMUS U OCAXKICHNS HA OKUCIUTEIBHO-
IPOLIECCOB BOCCTaHOBHTEIIbHBIE CBOIICTBA CHCTEM.
Jlexuus 4 Krnerounoe aapo. OOmas Mopdoorust KIETOYHOTO Aapa. SaepHas 00oI049Ka. OK1, OIIK1 MyJIbTHMEIUAHASL KB, T3
(6uonorus) KomnoHeHTH sinepHOi 000109KH. XPpOMOCOMHBIE TEPPUTOPHH. anmnaparypa,
Otnensl aapa. Anpreimko - nctogank pudocom. Kiaccsr PHK. NIpe3eHTALNH
Mounekynsproe crpoenue JHK, crpykrypHas opranuzanus
XPOMOCOMBI, 3yXpPOMAaTHH U TeTePOXPOMATHH HHTEP(a3HBIX
xpomocoM. CTpyKTypa reHa 3yKapHoT.
I[pakTuyeckoe | MeToabl MUKPOCKOIHH. TeopeTHdyeckue OCHOBBI CBETOBOH, KOHPOKAIBHON 1 OK1, OIIK1 MYJIbTUMEANIHAS KB, T3
3aHsATHE 5 JIEKTPOHHOI MUKpOcKommH. CTpOeHHE IIUTOIUIA3MBbI KJICTKH. anmaparypa,
(6uomorus) CyOMHKPOCKOITYECKOE CTPOSHUE OCHOBHBIX M CTICIIHATBHBIX TIpe3eHTaIN
OpPTraHOMJIOB.
Ipakruyeckoe | Perymsanus skcnpeccun Tpanckpumnrorssle GakTopsl. OpraHu3anus ornepoHa. OK1, OIIK1 MYJIbTUMEANIHAS KB, T3
3aHsTHE 6 TEHOB Penpeccops! u akTHBaTOpHI TpaHCKpUNIKK. Perymsanus anmaparypa,
(6uomorus) 9KcTIpeccHy TeHoB. [ToHsATHE 00 SMUTeHEeTHYECKOH PETYIISIIUH. TIpe3eHTaIN
YpOBHH pETryIALUN TPAaHCKPHIIIUN. PO HEKOAUPYIOIINX
(siPHK) B peryinsiiuu TpaHCKPHUIILINH.
Cemunap 7 CemuHap -1e6atsl [Ipoext «I"'eHoM yenoBeka». CTpyKTypHas ¥ (pyHKIHOHAIbHAS OK1, OKS, MYJIbTUMEANIHAS YA
(6uonorus) TeHOMHUKA. OIIK1, TTK21 armaparypa,
TIpe3eHTAINN
Jleknus 5 Pernukanus JJHK. Permmukanus THK. OcHOBHBIE 3Tanbl, peIyIMKalus y 3yKapuoT. OK1, OIIK1 MYJIbTUMEANIHAS KB, T3
(6uonorus) Myrarenes. MexaHu3MBbI MOJIEKYIIApHOH penapanun. [lonaTHe MmyTarenesa. anmaparypa,
TIpe3eHTAINN
Ipakruyeckoe | OmHOKU perIUKaUd U OmubKH pemIuKayuy 1 penapanun. MexaHu3Mbl MyTareHesa. OK1, OIIK1 MyJIbTUMEANIHAS KB, T3
3aHsiTHe 8 penapanuu Kanmneporenes u onkorensl. SOS-cuctema pemapaiuu 0akTepuit anmaparypa,
(6uonorus) (camocTosiTenpHas TEMa) TIpe3eHTAINN
Cemunap 9 MyTareHe3 u 3alUTHbIE MyTareHes ¥ 3alIUTHbIE MEXaHU3MBI KJIETKH (poJieBast UTpa). OK1, OIIK1, MyJIbTUMEANIHAS KB
(6uomnorms) MEXaHU3MBI KJIETKH K21 anrnaparypa,
MIpe3eHTaINN

BCET'O

Buiok 2 - Kierounsie memOpanbl. CTpoenne u pyHKI UM opraHe/ul. Be3ankyasipHbIii TpaHCHOPT (BKJIIOYAET AUCUUIUIMHBI OHosiorus, Ouodusuka,

¢buznonorus)




HanMenoBamue ®opmupyemblie | JleMOHCTPAIMOHHOE DopMbl 1
KOMIIeTeHI U odopynoBaHue u MeTOABI
1:370) ¢:} Tema 3aHsATHS Yacsl CopaepxxaHue TeMbl
sansTa (MHAMKATOPBI | Y4YeOHO-HATJIsIAHbIE TeKyLIero
KOMIIETEH M) nocoousi** KOHTpOJsA***
Jlexuus 6 Crpoenue u 2 Crpoenue u 6nonorndeckast QyHKIUS KICTOYHOH MEMOpaHbI. OK1, OIIK7 MyJBTHMEIMIHAS KB, T3
(6rousmka) Ononornueckast GyHKIUS Jlumuap! — )KAIKOKPUCTAIUTMIECKOE COCTOSIHAE, ITOIBHKHOCTB, ammaparypa,
MeMOpaHbI, TITMKOKATUKC JD2C, Bsazkocth MeMOpaH. MeMOpaHHble Oenku. [ nkokamuke. Ipe3eHTalun
MeXKIeTOYHbIE B3aUMOACUCTBHS
IIpakTHyeckoe 2 Broduznueckre MeTOpI H3yUEHHS CTPYKTYPBI MEMOpaH (METOx OIIK7 MyJBTHMEIIHAS KB, T3
3ansaTue 10 SIIEPHOTO MarHUTHOTO PE30HAHCA, METO JJICKTPOHHOTO ammaparypa,
(6uodusuka) ITapaMarHUTHOTO PE30HAHCA). IIpe3eHTaIn
Cemunap 11 MeXKIIeTOYHEIS 2 MeXKIIeTOYHEBIe B3aMMOACHCTBIS: IUIOTHBIC, aAre3UBHEIC, OK1, OKS5, MYJIbTUMEIUITHAS KB, T3, VI
(6uomorus) B3aUMOJACHCTBUS IIeIeBbIe KOHTAKTHI, IECMOCOMBI, CEIITHPOBAHHBIC KOHTAKTHI, OIIK1 amnmaparypa,
TUIA3MOECMACOMBI. IIpe3eHTaIN
Jlexnus 7 Penenropnas pons 2 PenenropHas pons miaa3smaneMMsl. Pa3HOBHIHOCTH peLiENTOPOB OK1, OIIK1 MYJIbTUMEIUITHAS KB, T3
(6uonorus) J1a3MaeMMbl (memOpanubie, GPCR, Tupo3unkunassl, uarerpussi, Toll-like, anmnaparypa,
JIMTaH-yTIpaBIsieMble, BHYTPHUKJICTOUHBIE perenTopsl). O0mue Ipe3eHTan
MIPUHIMIBI BHYTPUKIETOYHONW CUTHAIN3AMK. BTopiyaHble
MecCeHDKEPHL, 3 (heKTOpHBIE OEIKH - TPAHCKPUIIIINOHHBIE
¢daxropsl. Craddonn-oenxu
IIpakruueckoe | Ilpumepsl myTeil nepenaun 2 [Ipumeps! nmyTell nepenaun CUrHaga U UX B3aUMOJEHCTBUS: OK1, OIIK1 MYJIbTUMEIUITHAS KB, T3
3ansTHe 12 CUTHANA U UX penenTopsl anuaepManbHoro akropa pocta, peuenrop TGF-B, ammaparypa,
(6uomorus) B3aMMOJEHCTBUS NOTCH Tpe3eHTAIA
Jlexuus 8 Crpoenue u GyHKIHN 2 OHpomIa3MaTHYeCKui peTukynyM. Anmapar [onsmku. Obuue OK1, OIIK1 MyJIETUMEANIHAS KB, T3
(6uomorus) OpTraHesI XapaKTEePUCTUKH JIM30COM. DHIONUTO3 U HK30LIUTO3. anmaparypa,
9YKapHOTHYECKOH KIETKH. BesukymnstpHblif TpaHcriopT. MexaHn3Mbl ()OPMUPOBAHUS Ipe3eHTaIn
BE3UKYJ1. bellku manepoHs.
IIpakTuueckoe | buocuHTes MeMOpaH. 2 buocunTe3 memOpan. @opMuUpOBaHKE U AETPAAIUS JIU30COM. OK1, OIIK1 MyJIbTUMEAUIHAS KB, T3
3aHsTHe 13 JIuzocomsl, ayTodarus JInzocomanbHble mpoTenHasbl. JIuzocomsl, ayrodarns ammaparypa,
(6uomorus) BHexsieTouHbIe BE3UKYIIBI. BrexneTounsie Be3nkyisl. MeMOpaHHBIE TpaHCcTIOpTEpHI. Porb Ipe3eHTaIn
MemOpaHHbIE MEMOpPaHHBIX CTPYKTYP B MEKKIETOYHOW KOMMYHHKAIIUH
TPAHCHIOPTEPBHL.
IIpakTHyeckoe | OMOXUMHYECKHE OCHOBBI 2 OIIP: 6MOXMMHUYECKHE OCHOBBI JIETOKCHKAIIUU SK30TCHHBIX M OK1, OIIK1, MYJIbTUMEIUHHAS KB, T3
3aHsTHe 14 JIETOKCUKALIUU 3K30T€HHBIX SHJIOTEHHBIX TOKCUYHBIX COEMHEHUH, cucTeMa ITuToxpoma p450, OIIK7 arnmnaparypa,
(oroxumms) U 3HJOT€HHBIX TOKCUYHBIX 3Ha4YEeHUE HApPYIIEHUH CUCTEMBI IETOKCUKAIMY B Pa3BUTUU Ipe3eHTaluu
COEIUHEHUI MaTOJIOTUH.
Jlexnus 9 IIytu cunTesa, 2 [Tyt cuHTE3a, MPOIIECCHHTA U DKCIIOPTa OeJika B KIIETKE. OK1, OIIK1 MYJIbTUMEIUHHAS KB, T3
(6uosorus) MPOIECCHHTA U DKCIIOPTa Pu6ocomBl. anmaparypa,
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OeNKa B KJICTKE. Ipe3eHTaIun
IIpakTuyeckoe | Perymanus nmpoueccos 2 Perymsanus npoueccoB TpaHCKPUIILUY, CIUIAMCUHIa, TPAHCIIOPTa OK1, OKS5, MYJIbTUMEIUITHAS KB, T3, V]
3aHsTHE 15 TPaHCKPUIILIWH, U TPAHCJALUU OIIK1 amnmnaparypa,
(6uomorus) CIUTaliCHHIa, TPAaHCIIOpTa U Ipe3eHTaun
TPaHCISIUU
Jlexuus 10 AKTHUBHBIN U TACCUBHBIA 2 AXTHBHBIN ¥ TACCUBHBIA TPAHCHIOPT. DIEKTPUIECKUE CBOHCTBA OKl, OIIK7 MyJTBTHMEIIHAS KB, T3
(6rodusmka) TPaHCIOPT, HOHHBIE MeMOpanbl. CTpyKTypa U KilacCu(HKAIUs HOHHBIX KaHAJIOB. anmaparypa,
KaHaJIbl 1 MEMOpaHHbBII Tomnosnorus n pyHKIMS HOHHBIX KaHaJIOB. MeTObI CCIIEIOBaHUS Npe3eHTan
MOTEHIUAJ, KIIFOUYEBbIe MOHHBIX KaHAJIOB (METO[] JIOKAIBHOH (hUKcaluy oTeHIUala
HOHBI KJIIETOYHOH (patch clamp),
CHUTHAJIM3AIIHY. KoH(purypamuu Merosa patch clamp). KiroueBbie HOHBI
KJIICTOYHOM CHTHAJIHM3AIHH.
Jlaboparopnasi MoHHas CEJIEKTUBHOCTb. 2 Pacuer paBHOBecHOr0 noTeHnuana aias noHoB Na+, K+, Ca2+. OIIK7 MyJIbTUMEAUNHAS KB, T3, C3
pabdora 16 Curnanuszanus 1 HOHHbIE Brruncnenue norexiuana moxod. IloteHnuan aedcTBus. anmaparypa,
(6roduzuka) TOKU. MeMOpaHHBIH Buodusnueckue napaMeTphl MOTCHIHAI-3aBHCUMOTO HATPUEBOTO MPe3CHTAIUN
MOTEHIUAJ TOKOS U kaHana. [loTeHnnan nokos U MoTeHIMal JeicTBUs
MIOTECHINAJ JCHCTBHS. KapIuoMHONUTOB. PapMaKoIOrHyecKas peryJIsiius aKTHBHOCTH
BonsTamnepusie MOHHBIX KaHAJIOB (KI1accu(UKanus aHTHAPUTMUIECKIX
XapaKTEPUCTHKY KaHAJIOB. IIpenaparos, OJI0KaTOPHl HOHHBIX KaHAJIOB, aKTUBATOPBI HOHHBIX
KaHAaJIOB)
BCEI'O 24
Baok 3 - [lutockeneT U CTPYKTYPHbIE 0€JIKH, BHYTPHKJIETOYHbIN TPAHCIIOPT, CATHAJIMHT M aJre3us
Hanmenosanme ®DopmupyeMble JeMOHCTpanMOHHOE DopMBbI U
KOMIIeTeHIIUH odopynoBaHue U MeTOAbI
BHAA Tema 3aHATHSA Yacel CoaepxaHue TeMbl
sans s (l/IH)Jl/IKaTOp]:l Y4eOHO-HaTJIsiAHbIE TeKyILero
KOMIIETEH M) nocoons** KOHTpOJIs***
Jlexnus 11 IuTockener KIeTKu U 2 I{uTockener KIETKU U BHYTPUKJIETOUHBIN TPaHCIIOPT. OK1, OIIK1 MyJIbTUMEANIHAS KB, T3
(6uonorus) BHYTPUKJIETOYHBIN KOMIIOHEHTHI BHEKJIETOUHOTr0 MaTpukca (bazanpHas ammaparypa,
TPaHCTIOPT. JaMuHa, OEJIKOBBIN COCTaB, 00pa3oBaHMe OEIKOBBIX Mpe3eHTAINH
KOMIUIEKCOB M OJIMMEPHBIX CEeTeH).
Ipaktuyeckoe CTpyKTypHBIE OETIKH U 2 CTpyKTypHBIE OEITKH U ITUTOCKENET KIETKH. AKTHH- OK1, OIIK1 MyJIbTUMEIUNHAS KB, T3
3aHsitHe 17 LUTOCKEINIET KJIETKH. MHO3HMHOBAsI CHCTEMa MHOINTA. TOHKHE U TOJICTHIE ammaparypa,
(Guostorust) (huaMeHTbI, IPOMEXKYTOYHbIC (DHIIAMEHTBI. MPe3eHTAINN
Muo¢ubpHILIBL, CTPOCHNE CTPYKTYPHOH €TMHHIIBI
COKPATHUTEJIBHOTO ammapara —capKkomepa
IIpakTuyeckoe | buomMexaHuueckue 2 bromMexaHnnueckue npoueccsl B XKIyTHUKaxX U pECHUYKAX, OK1, OIIK7 MYJIbTUMEANIHAS KB, T3

11




3ansiTue 18 MIPOLIECCHI MexaHoTpaHcAykius KoprueBoro oprana, poropenentys ammaparypa,
(6roduzuka) Npe3eHTaINU
BCET'O 6
BJiiok 4 - MUTOXOHAPHH M JHEPreTHYEeCKU i MeTa00JIU3M (BKIIFOYACT AUCIUTUTHHBI OMOJIOTHS, OMOXHMHUSI)
®DopmupyemMble €MOHCTPALIMOHHOE DopMbI U
HanmenoBanme pMHpY A pan p
KOMIEeTeHIHH 00opy1oBaHue u MeTObI
BH/IA Tema 3aHATHS Yacwpl Conep:xanue TeMbl
. (MHANKATOPBI YueOHO-HaTJIsAIHbIe TeKYyLIero
3aHATHSA . e e
KOMIIETEH M) nocoounst KOHTPOJIst
Jlexuus 12 KnetouHoe npIxaHue. 2 Crpykrypa u pyHKIMU MUTOXOHAPHHA. CTPYKTYpHBIE OK1, OIIK1 MyJIbTUMEANIHAS KB, T3
(Guoorus) KOMITOHEHThI MUTOXOHApUH. BHyTpeHHss1 MemOpaHa amnmaparypa,
MUTOXOHAPUHA. MUTOXOHAPUH, IPOAYKIHs U cuHTe3 ATO. MIpEe3CHTAalU
MuToXoHIpHH U MEXaHU3MBI KIICTOYHOW THOEIN —aIoITo3,
HEKPO3.
IIpakTHueckoe = MHTOXOHJPHUU - 2 Teopus NpoUCX0XKIEHUA MUTOXOHAPUNA. buorenes u OK1, OIIK1 MyJIbTUMEIUNHASA KB, T3
3aHsTHe 19 CTPYKTYpa, QyHKIHH, Zierpasialys MUTOXOHIPHH. CtpyKTypHas opraHu3aIus anmnaparypa,
(Guomorms) MuTtoxoHIpuil. MutoxonapuansHas J{HK. Dnekrpon- MIpE3CHTALNHT
POJIb B aIllOIITO3€C
TpPaHCHOPTHAs ceTh. TpaH3UTOPHBIE TOPEI. BapraHThI
amoITo3a.
IIpaktuyeckoe = OCHOBBI KIETOYHOTO 2 OCHOBEHI KJIETOYHOTO MeTabou3Ma. Peakiinu anabonu3ma OK1, OIIK1, OIIK7 MyJIbTUMEIUNHHASA KB, T3
3ansitue 20 MeTaboau3Ma. 1 KaTtabonu3ma. DTanbl TKaHeBOro JbixaHusi. Pons AT® B anmaparypa,
(bnoxumus) kietke. CriocoOsr oOpasoBanust AT®. buoxummueckue [IPE3EHTALUU
OCHOBBI OKHCIIHTENEHOTO (hochOpHIHpOBaHUS.
BCETI'O 6
Buok 5 - KinerouHblii MUK, MUTO3, ATMIONTO3 (BKJIIOYAET AUCHUTIIMHBI OHOIOTHS)
®dopmupyemMble €MOHCTPALIMOHHOE DopMbl U
HaunmenoBanme pmupy A pau p
KOMIIETEHI[UH obdopynoBaHHe U MeTOABI
BUAA Tema 3ansaTus Yacbl Conep:xanue TeMbl
% (MHIUKATOPBI yueOHO-HarJIsiAHbIe TeKyLIero
3aHATHA . e e
KOMIIeTEeHIHiA) nocoous KOHTPOJIS
Jlexknusa 13 Knerounsrit muki. 2 Knetounsiid 1wk, Gpas3pl KIETOYHOTO IUKIA. MUTO3. OK1, OIIK1 MYyJIbTUMEANIHAS KB, T3
(6uomnorus) Craguu MuTo3a. Peryssmus KIeTouHoro UKIIa. ammaparypa,
KoHTponbHbIE TOUKK KJIETOYHOrO HUKJIIA, UX aKTUBALUSI. Mpe3CHTAIHN

CBs13b mpolieccoB perummkari. CBsA3b MEXaHU3MOB
PETYISAIIH KJISTOYHOTO IHKIIA C IPOIECCaMH aIlonTo3a,
ayTroaruu 1 OHKOTeHe3a
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Ipakruyeckoe = Muro3 2 Cranuu muTo3a. XapakTepucTuka (a3 MUTO3a. OK1, OIIK1 MyJIbTHMEIUAHASL KB, T3
3ansTHe 21 Opranuzanus BepereHa neyeHus. OcoOeHHOCTH MHUTO3a amnmaparypa,
(Guomorus) JKUBOTHOM U PaCTUTEIIBHOU KIIETKU Mpe3eHTaluu
IIpakTnyeckoe Peryﬂ;[upm 2 Knetounsiii nuki. Perynsuus KIeTOYHOTO LUKIIA. OK1, OIIK1 MYyJIbTUMEIUNHASA KB, T3
3aHsATHE 22 KJIETOYHOTO LUK/IA DyYHKIIMOHUPOBAHNE KOHTPOJIBHBIX TOUEK KIETOYHOTO ammaparypa,
(6uonorus) ukira. OcoOEHHOCTH PETyIISINH KICTOYHOTO ITUKIIA B Mpe3CHTAINA
OILYXOJIEBOM KIIETKE.
BCEI'O 6
Baok 6 - BuoJiorust KJIeTKH 10 OTHOLIEHHUIO K 3200JIEBAHUAM YeJI0BeKa: KINHUYECKHE ciyyan
HanMeHoBaHMe dopmupyeMble JdeMoOHCTpaMOHHOE DopMbl U
KOMIEeTeHIHT o0opyaoBaHue U MeTObI
BHAA Tema 3anaTus Yacbl Conep:xanue TeMbl
ARSI (l/IHIll/IKaTopl:I YueOHO-HaTJIsIIHbIe TeKYlIero
KOMIIeTeHIHii) nocoousa** KOHTPOJIA***
Kiunnuveckoe | MUTOXOHIpUAIbHBIE 2 MuToXOoHApUAILHBIC 3200JICBaAHHS OK1, OK-5, TTIK21 MyJIbTHMEIUAHASL KB, T3
3aHgTHE 23 3a00eBaHus anmnaparypa,
Mpe3CHTAINA
Kannuvyeckoe = MykoBucunaos 2 MyxkoBucunzn03 OK1, OK-5, OIIK1, MYJIbTUMEANIHAS KB, T3
3ansaTHe 24 K21 ammaparypa,
Mpe3CHTAIHA
Kinanueckoe | JIM30coMHBIE 00IE3HH 2 JIuzocomHuble 60JIE3HN HAKOTUIEHHUS OK1, OK-5, OIIK1, MYJbTHMEAUAHAS KB, T3
3aHsiTHE 25 HAaKOIUJICHUS K21 anmnaparypa,
Mpe3eHTAINH
BCEI'O 6

HpI/I MMpOBEACHUU 3aHATUH HCIIOJIB3YHOTCA MHHOBAIIUOHHBIC O6paSOBaTeJ'IBHI:I€ TCXHOJOTUH.
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4.4 BHeay1uTOpHas caMOCTOsITeJIbHas1 padoTa

Buja camocTosiTeIbHOI padoThI Yacsl ®opmMupyeMble KOMIETEHIIUH

[ToaroroBka K ayAMTOPHBIM 3aHATHSAM (TIPOpadbOTKa OK-1, OK-5, OIIK-1, OIIK-7,

y4eOHOro MaTepHasa 1o KOHCIEKTaM JISKIIMH U y4eOHOH 16 [K-21

JUTEparype)

Paborta ¢ yuyeOHOU ¥ HAyYHO!H TUTEPATYPOi 4 OK-1, OK-5, OIIK-1, OIIK-7,
IK-21

IloaroroBka yCTHBIX 1OKJIaJIOB Ha 3a/laHHBIE TEMBI 4 OK-1, OK-5, OIIK-1, OIIK-7,
IK-21

Pabota c TecTaMu ¥ BOIIpocaMu AJIsl CAaMOTIPOBEPKU 8 OK-1, OK-5, OIIK-1, OIIK-7

Hroro 32

4.4.1 CamocrosiTeJibHasi IPOPA00TKa HEKOTOPBIX TeM — He IPeIyCMOTpPeHa
5. OPTAHM3AIIUA TEKYIIETO KOHTPOJISA U TIPOMEXKYTOYHOM ATTECTAIIUA

5.1 Buabsl U KOJIMYECTBO OLIEHOYHBIX CPEACTB, HCHOJb3yeMbIX NMPH TeKYIIeM KOHTpOJie U
MPOMEKYTOYHOM aTTeCTAMHU

DopMBI HaszBanue 0;10Ka O01ree KOJIHYECTBO OLICHOYHBIX CPEeACTB*

KOHTPOJIsA T3 KB C3 A
Biok 1 - KneTka kak CTpyKTypHas
(yHKIIMOHATIbHAS U reHI;}Tfﬁq};EKaa ’ennHHua >4 58 21 6
Biok 2 - Knerounsle MmeMOpansl. CTpoeHHUE 1 43 37 ) 4
($yHKIMK opraHen. Be3ukynspHbIid TpaHCIOPT
brnok 3 - IlutockeneT u CTpyKTypHBIC OENKH,

Texymui BHYTPUKJICTOUHBIM TPAHCIIOPT, CUTHAIMHT U 12 16 - -

KOHTPOJb aare3ust
bnok 4 - MUTOXOHAPUH U SHEPTeTUYECKHUH 15 16 ) )
MeTabonu3M
Bnok 5 - KineTouHblii MK, MATO3, allOIITO3 10 16 - -
brnok 6 - brosorus kKjaeTku Mo OTHOLICHUIO K ) 24 8 i
3a00JIeBaHUSAM YEJIOBEKa: KIMHUYECKUE CIydan

IIpomexxyTouHas arTecTanus MO JUCLUILIMHE - 9K3aMEH

* CokpauwieHus OyeHOYHbIX CPeOCmE:
T3 — mecmoguvie 3a0anus, KB — koumponvusie gonpocsi, C3 — cumyayuonuvle 3a0aqu, [ — memvl 015 00KIA008

5.2 Opranu3aums TeKylero KOHTpPOoJisi no 6JIOKaM TUCIHUILINHBI
Kon xonTpoaupyemoit

Ne Kounrtposaupyemsle pa3aenbl (TeMbl) HaunmeHoBanue
- KOMIIeTEeHIIUH (HJIH ee %
n/n AUCHHUTLTHHBI OLIEHOYHOT0 CPeACTBA
YaCTH)
biok 1 - Knerka kak CTpyKTypHas
’ OK-1, OK-5, OIIK-1,
1 (yHKIMOHATBHAS U TeHETUYECKast OITK-7, TIK-21 KB, T3, C3, Y]
eIMHAIA
Brok 2 - Kinerounsle MEMOpaHBI.
2 | Crpoenue u pyHKIIMH OpraHesLI. OK-1, OK-5, OIIK-1, KB, T3,C3, Y[

2 OIIK-7
BesukynspHbli TpaHCIIOPT

Brnok 3 - IlutockeneT u CTpyKTypHBIE
3 | Oesiku, BHYTPUKIICTOUHBIN TPAHCIIOPT, OK-1, OIIK-1, OIIK-7 KB, T3
CHUTHAIIMHT U aJITe3Us

biok 4 - MutoxoHapuu 1
SHEPTETUYECKHUI METaboIH3M

Bbrok 5 - KietouHbIii MK, MUATO3,
arnonTo3

Bbiox 6 - buosnorus kneTku 1o

6 | OTHOIICHUIO K 3a00JICBAHUSAM YEIOBEKA!
KIMHAYECKHE CITyJan

OK-1, OTIK-1, OTIK-7 KB, T3

OK-1, OTIK-1 KB, T3

OK-1, OK-5, OIIK-1,

TK-21 KB, C3
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5.3 Opranu3anusi KOHTPOJISI CAMOCTOSITEIbHOIH padoThI

Kon xoHTpompyemoii HanveHoBaRMe
Bux padotsl KOMIIeTeHIMH «
OLICHOYHOT0 CPeACTBA
(MJIM ee MHAUKATOPA)
[oxroToBka kK ayJUTOPHBIM 3aHATHAM (TIpopaboTKa OK-1, OK-5, OIIK-1, KonTpomns Ha ayaAuTOpHBIX
y4e0HOT0 MaTepraa o KOHCIIEKTaM JICKIHA 1 OIIK-7, [IK-21 3aHATHAX
y4eOHOH JuTeparype)
Pabota c yueOHOI 1 Hay4HOMH JIUTEpATYpOi OK-1, OK-5, OIIK-1, KoHTposb Ha ayAUTOPHBIX
OIIK-7, IIK-21 3aHATUSX, 110 pe3yabTaTaM
MOJrOTOBJIEHHOTO JOKJIaJa,
Npe3eHTaluU
IloaroroBka yCTHBIX 10KJIaJIOB Ha 3a/IaHHBIE TEMBbI OK-1, OK-5, OIIK-1, YCcTHBIM q0KTIa,
OIIK-7, I[IK-21 MYyJIbTUMEINIHAS
Mpe3eHTals
Paborta ¢ TecramMu 1 BOIIpOCaMH JJIsi CAMOIIPOBEPKU OK-1, OIIK-1, OIIK-7 T3, KB

5.4 Opranmn3anusi NpoOMeKyTOYHOM aTTeCTAlUH

DopMa NPOMEKYTOYHOM aTTECTALUH M0 JUCUHMIVIUHE — IK3AMEH

JTansl MMpoOBEACHUS 11 OMeHCyTOqHOﬁ aTrecranmum:
Jransl Bun 3ananus O1eHOYHBIE MATEPHATBI LI GTHe
KOMIIETEHIINH
1 stan TECTUPOBAHUE T3 OK-1, OIIK-1,
OIIK-7
2 3Tan cobeceq0BaHNE DK3aMeHAIHOHHBIC OK-1, OK-5, OIIK-1,
OUJICTBI OIIK-7, TIK-21

TumnoBble OlleHOYHbIE CPEACTBA:

TunosBble KOHTPOJILHBIE BONPOCHI (1IpoBepseMblie kommerenimu - OK-1, OK-5, OITK-1, TTK-21)

N

9.

Ha3zoBuTe NCTOUHUK U CITOCOOBI MOJIy4EHHs! TIEPBUYHBIX KYIbTYp (GUOPOOIACTOB.

Kakue cioco6s! nosydeHust THOpuAOM Bbl 3HaeTe?

Kak Ha3pIBalOTCSI XUMUYECKHE BELIECTBA, IPUBOAAIINE K CHOHTAHHOMY U3MEHEHHUIO
KJIETOYHBIX KYJIbTYp?

Kakue meronpl nepegaun reHeTudeckoi nH(OpMAaLMK UCTIOIB3YIOT /171l BBEJCHUS I'eHa B
MIPOKAPUOTUYECKYIO KIETKY?

Kak MoxHO Ki1accu(uupoBaTh Napa3uTU3M B 3aBUCMOCTH OT BPEMEHHU KOHTAKTa X035IMHA
U napasura’?

Kak MoxHO Ki1accu(puupoBaTh Napa3uTHU3M B 3aBUCUMOCTH OT JIOKJIM3ALUU B OpraHu3Me
X0341Ha?

OCOo0eHHOCTH U 9KOJIOTHYECKOE 3HAUCHHE CBEPXIapa3uTOB.

Kakue yHuBepcagbHble afanTaluny y NapasuToB 00JeryaroT UX CyIIeCTBOBAaHUE B
OpraHu3Me XO0351Ha.

Kakwne mapa3utsl B OpraHu3Me X03siMHa WHKAICYIUPYIOTCs?

Tunosble cuTyalHOHHBbIE 3a1a4u (poBepsembie komreTennun — OK-1, OTIK-1, OITK-7)

1.

Coneprxanne noHOB K+ B CBIBOPOTKE KpOBU B HOpME KosiebmeTcst ot 16 1o 19 mr%.
Brruncnure koHueHTpaiuo noHoB K+ B ChIBOpOTKE KpoBU B MMOJIB/T (p = 1,025 r/mn).
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2. B menunuHckol mpakTHke yacto nonb3yroTcs 0,9%mnbiM pactBopoM NaCl (p = 1 r/mm).
Bbuucnure: a) MOJSIpHYIO KOHIIGHTPALMIO W TUTP 3TOTO pacTBopa; 0) Maccy Coi,
BBEJICHHYIO B Opranusm Ipu BirBanuu 400 mi1 3Toro pactsopa

3. Ocmotudeckoe naBieHue pactBopa rioko3sl mpu 370C paBao 760xI1a. Onpenenuts 06beM
pacTBOpa, €CIM U3BECTHO B PACTBOPE CONEPKUTCS | MOJIb TIIFOKO3BI

4. Yro npousoiinet ¢ sputpountamu mpu 310 K B 2%mnoM pactBope rioko3sl (p = 1,006 r/mi)
(Pocm kpoBu paBHO 740780 xIIa)?

Tunosble TecTOBBIE 3agaHuA: (1poBepseMble kKomnereHimu - OK-1, OITK-1. OIIK-7)

1. ®depmeHT «ckpaMbiiaza» ydacTByeT B mepeOpachlBaHUU U MEPEeMEIINBaHUHU (OCHOTIUIEPUIOB U
JPYTUX JUIMHAJ0B MEMOPaHbI U3 OHOTO MOHOCIIOS B IPYrOi, HApyIIasi TEM CaMbIM
accuMeTputo MmemOpansl. [1o 3Tol npuunHe OH MHTHOUpPyeTcs B MeMOpaHaX BHYTPHUKIETOUHBIX
opraunes (OITK-1)

a. Bepuo
6. He BepHo
2. Ha naHHO# 35eKTpoHOrpaMMe IMpeJicTaBlieHa BHYTPUKIIETOUHAs OpraHesuia, riae 0oJbIoil
CTpenKoii 0003HaueHa e€ BHYTpeHHsIs crienudurueckas crpykrypa (OITK-1)
a. BHyTpunpocseTHas Be3ukysa
0. Dx30coMa
B. MuKpoBe3uKyna
3. BanentHocTh yriiepona pasua (OITK-1)
a. l
0.2
B.3
r.4

4. Kakoe H3 cleIylonmx yTBEPKACHUN BEPHO COOTHOCUTCS C PEIETITOP-0ITOCPET0BAHHBIM

srgoruro3oM (RME)? (ITK-22)

a. RME ucnonb3yercs a1 TpaHCIOPTUPOBKH «TPY30B» U3 KIIETKH.

6. RME uncnomns3yercst JUist TpaHCHOPTUPOBKH «T'PY30B» B KJIETKY U€pe3 MOPhl B KJIETOUHOM
MeMOpaHe.

B. RME necnennduuen.

r. B mpouecce RME npouncxoaut okaiiMiieHue, Hapumep KIaTPUHOM.

5. ®epmentsr — 310 (OITK-1)

a. benku, KoTOpBIe NEHCTBYIOT KaK OMOJIOTHYECKHE KaTalTn3aTOPBI

0. XKuBble OpraHu3Mbl, KOTOpPBIE JICHCTBYIOT KaK OMOJIOTHYECKHE KaTalln3aTOPhI

B. CIIOXHBIE YTIIEBO/BI, KOTOPBIE IEHCTBYIOT KaK OMOJIOTHYECKUE KaTaIr3aTOPhI

r. [IpocTbie TUMHIBI, KOTOPBIE AEUCTBYIOT KaK OMOJOTHYECKHE KaTaIN3aTOPBI
6. Kak moBnusieT nmoBblIeHHe TEMIepaTypsl Ha akTHBHOCTH pepmenTa? (OITK-1)

a. aKTUBHOCTB (pepMEHTA YBEITHUUUTCS

0. OyzeT yBelIMYUBaThCA 710 TEMIIEPATYPHOTO ONITUMYMA, 3aT€M CTaHET YMEHbILIAThCS

B. aKTUBHOCTb (pEpMEHTA YMEHBIIUTCS

r. OyZeT yMEHBIIATHCS IO TEMIIEPATYPHOTO ONITUMYMa, 3aT€M CTaHET YBEINIHBATHCS
7. Ha pucyHKe mpeicTaBiieHa CTPyKTypa caxapo3bl. OnpenennTe K KakoMy THITY YTIIEBOIOB OHA

otHocutcs? (OITK-1) CH,OH

H —on (% u 16
OH H H HO

OH o CH,OH
H CH OH H



a. Tpucaxapus
0. MOHOCaxapuI
B. AMCaxapuJ
I. IIOJIUCaXapuI
8. Kakas u3 ciieIyromux oprasesil OTBEYaeT 3a TPAHCIIOPT BEIIECTB B KICTKY U u3 Kietku? (OK-1)
a. Knerounas crenka
6. Knerounas memOpana
B. lleHTpanbHas BakyoJlb
1. [lepokcucoma
9. Kakwue u3 cienyromux nonoxenuid 0yayt sepabivu? (ITK-22)
a. JIuzocoms! saBistitorcst COP-Be3ukynamu, OTIIHYPOBABIIUECS OT anmnapara [ oK.
6. TpaHncropTHBIE BE3UKYIIBI, COJCPIKALINE JTH30COMATIBHBIE (PEPMEHTHI, MOT'YT CIMBATHCS C
MO3HUMHU SHI0COMaMHU
B. [lonmxenue pH B nmu3ocomax, ayrogarocomax u garocomax, 3a c4eT paboTsl MEMOpPaHHOI
AT®-3aBucumoii H+-nmommsl, ciocoOCTBYET aKTUBAIIMKM BHYTPEHHUX MUIIEBAPUTEIHHBIX
dbepMeHTOB
r. benku MeMOpaHbI IM30COM CUIILHO TVIMKO3WIMPOBAHBI Ha UX IUTO30JIbHOM MMOBEPXHOCTH,
YTO MPUIAET UM TUIOTHBIN OJIMTOCAXAPUAHBINA CII0M, KOTOPHIN 3alIUIAET MEMOpaHy OT
nepeBapuBaHUs.
10. Kakwue u3 cnenyromux GyHkuuit Hecér okaitmnenue Besukyn? (I1K-22)
a. [Ipu Be3uKyIsipHOM TPAHCIIOPTE KaliMa CBS3bIBAETCS C MEMOPAHOW-MHIIICHBIO IS
MOCJIETYIOLIETO CIUSHUA C HEW BE3UKYIIbI
0. OHa KOHIIEHTpUpYeET crenrnduueckre MeMOpaHHbIe OEJIKH Ha CHICIUATU3UPOBAHHOM
y4acTke, U3 KOTOpOro 3aTeM oOpa3yeTcst MeMOpaHa Be3UKYJIbI
B. KaiimMa npunaet popmy oOpa3zyromiemycs my3bIpbKy
r. KaiimMa noaziepkuBaeT miaBy4ecTb BE3UKYJIbI

TumnoBble TeMbI 10KIa10B (TIpoBepsieMbie komnereHimu - OK-1, OK-5, OIIK-1, ITK-21)

1. Knaccst PHK. CtpykTypa nocnenoBarenbHOCTH. BTOpryHast CTpyKTypa pa3IMyHbIX KIacCOB

2. Perymsmus  TpaHCKpHUIIIMM Yy  TPOKApUOT:  OMEPOH  [-TalaKTO3WAa3bl,  MPUHIIMI
(YHKIIMOHUPOBAHUS

3. DOmnwureHermveckas peryasamus: mertwimpoBanue JHK, momudukammm TrucToHOB, 3y- U
reTepoXpoMaTUHHU3aINs, TO3UIUOHHBIN (P dexT

4. CTpoeHHe 2YKapuOTHUECKOTO TeHa: MPOMOTOp, PHXAHCEp, caiieHcep, S’ u 3’ HeKOIUPYIOIIHe
o0nacTu, caliThl THUIMALIUY U TEPMUHAIIMH TPAHCKPUIIIIUU, HTHTPOHBI U SK30HBI

OueHouyHble cpeAcTBAa ISl NMPOBeAeHHS] NMPOMEXKYTOYHON arrecTauuM O0y4alIIMXCH IO
aucuuILuInHe (mpunoxenue 1 kK pabodei mporpamMme).
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6. XAPAKTEPUCTUKA HH®OPMAIIMOHHO-OBPA3OBATEJIBHOM CPEbI

B MO co3nana u (yHKIMOHHMPYET 3JIEKTPOHHAs HH(GOPMAIMOHHO-00pa3oBaTeIbHAas
cpena (mamee - DHMOC), Brmovaromas B ceOs HIIEKTPOHHBIE HH(OPMAIMOHHBIE PECYPCHI,
AJIEKTPOHHBIE oOOpazoBarenbHbie pecypcbl. DUMOC obecneunBaeT OCBOCHHE OOYUYAIONTUMUCS
00pa3oBaTeNBHBIX IPOTrPaMM B MTOJTHOM 00BEMe HE3aBUCHMO OT MECTa HaXOXKICHHUS 00yJaroIiXCsl.
DJEeKTpOHHbIE OMOIMOTEKH OOECIEeYMBAIOT JOCTYNl K TpodeccHoHaNbHBIM 0azaM JIaHHBIX,
CIIPaBOYHBIM M TOUCKOBBIM CHCTEMaM, a TaK)Ke WHBIM HH(POPMAIIIOHHBIM PECypCaM.

1. IIporpammHoe oOecnedyeHue, HCIOJb3yeMOe INPHU OCYLIECTBJICHUN O00Pa30BATEJIbLHOIO
npouecca no AMCUUIINHE:
— OmnepannonHas cucrema cemerictBa Windows
— TIlaker OpenOffice
— IMaker LibreOffice
— Microsoft Office Standard 2016
— NETOP Vision Classroom Management Software
— TIporpammsl Ha miatdopme Moodle http://moodle.almazovcentre.ru/, O6pa3oBaTenbHbIil mopTa
OI'BY «<HMMUII um. B. A. AnmazoBa» Munsapasa Poccun.
— CAB «Hpbuc 64» - cucrema apTroMaTH3auy OMOIHOTEK. JNeKTpoHHbIH Katanor APM «Hurarens
u Web-Hp6uc

2. IIpodeccuonanbubie  0a3bl  [JaHHBIX, HCHOJb3yeMble HPH  OCYIIECTBJICHHH
00pa3oBaTe/ILHOIO NMPoIecca MO0 JUCHUIIHHE:
— DekTpoHHas OubmoreuHast cucteMa «MenuiuHckas oudnmoreka « MEDLIB.RU»
(www.medlib.ru)
—  DIeKTpoHHas MeauIMHCKast oubaroreka «KoHcyapranT Bpaday (Www.rosmedlib.ru)
— TlomnotekctoBast 6a3a marubix «ClinicalKey» (www.clinicalkey.com)
— HTS The Biomedical & Life Sciences Collection — 2400 ayanoBu3yaibHbIX PE3CHTAIIUIA
(www.hstalks.com)
— Bcemupnas 6a3a qaHHBIX cTaTeil B MEIUIIMHCKUX JKypHaiax PubMed https://www.ncbi.nlm.nih.gov/
— Hayunas snektponnas 6ubnuoreka http://elibrary.ru/defaultx.asp

3. HudopmManuoHHBIE COPABOYHBIE CHCTEMbBI, HCHOJb3yeMble TPH OCYIIEeCTBJIEHHH
00pa3oBaTeIbHOI0 NMpolecca 1Mo JUCHUIINHE:
— PedeparuBnas u HaykoMeTpHuueckas 6a3a maHHbIX «Scopus» (http://www.scopus.com/)
ba3za maHHBIX MHAEKCOB Hay4HOro IuTHpoBanus Web of Science (www.webofscience.com)

4. Pecypcbl MH(OPMALMOHHO-TEJEKOMMYHMKAIMOHHOH ceTn «HHTepHeT», Heo0X0AUMBIE
JJIS1 OCBOEHHSI THCIIMILTUHBI:

— Tlouckossie cuctembl Google, Rambler, Yandex

http://www.google.ru; http://www.rambler.ru; http://www.yandex.ru/

— MynbTUMEIUIHBIN CJI0Baph MepeBojia cIoB oHaitn MynsTuTpan http://www.multitran.ru/

— VYuuBepcuterckas uHpopmarmonnas cuctema POCCHS https://uisrussia.msu.ru

— Iy6mukammu BO3 Ha pycckom si3bike http://www.who.int/publications/list/ru/

— MexnyHapoHble pyKOBOJICTBA 10 MeauiiHe https://www.guidelines.gov/

6.2. IlepeyeHb OCHOBHOW H [IONOJHMTEJBbHON Y4eOHOIl JHUTEpPaTypbl, HEOOXOAMMOM s
OCBOCHMSA IHCHHUIIHHBI:
OcHoBHasl JuTepaTypa:

1. Buonorus: MeauUUHCKas OMOJIOTHS, TeHETHKA U TTapa3uTosIorus [ DNeKTpoHHBIN pecypc] :
yueOHuK 11 By30B / A.IL. [lexoB. - 3-¢ u3., crepeoruir. - M. : TDOTAP-Menua, 2014. — Pexxum
nocryma : http://www.rosmedlib.ru/book/ISBN9785970430729.html
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https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://moodle.almazovcentre.ru/
http://www.medlib.ru/
http://www.rosmedlib.ru/
http://www.clinicalkey.com/
http://www.hstalks.com/
https://www.ncbi.nlm.nih.gov/
http://elibrary.ru/defaultx.asp
http://www.scopus.com/
http://www.webofscience.com/
http://www.google.ru/
http://www.rambler.ru/
http://www.yandex.ru/
http://www.multitran.ru/
https://uisrussia.msu.ru/
http://www.who.int/publications/list/ru/
https://www.guidelines.gov/
http://www.rosmedlib.ru/book/ISBN9785970430729.html

2. buonorus. B 2 1. T. 1 [DnexTponHsIii pecypce] : yuebnuk / mox pea. B. H. Speiruna. - M. :
I'DOTAP-Menua, 2015. — Pexxum goctyna :
http://www.rosmedlib.ru/book/ISBN9785970435649.html

3. buosorus. B 2 1. T. 2 [DnexkrponHbIii pecypce] : yueOnuk / mox pea. B. H. Speiruna. - M. :
I'SOTAP-Menua, 2015. — Pexxum gocryna :
http://www.rosmedlib.ru/book/ISBN9785970435656.html

4. buonorus. PykoBoACTBO K MPAKTHYECKUM 3aHITUSM [ DJICKTPOHHBINA pecypc]| : yueOHoe
nocobue / Mapkuna B.B., O6opotuctos F0. 1., JlucatoBa H.I'. [u np.] ; mox pen. B.B. Mapkunoii -
M. : 'D0TAP-Menua, 2015. — Pexxum gocryna :
http://www.rosmedlib.ru/book/ISBN9785970434154.html

5. OOmias xumus [DnekTpoHHBIN pecypc]: yueOnuk / [Tonkos B.A., ITy3akos C.A. - M. :
I'DOTAP-Menua, 2010. — Pexxum goctyna :
http://www.rosmedlib.ru/book/ISBN9785970415702.html

6. ®uszmyeckas Xumus [ DNeKTpoHHBIN pecypc] : yueOHuk / Xapuronos 10.4. - M. :
I'SOTAP-Menua, 2013. — Pexxum gocryna :
http://www.rosmedlib.ru/book/ISBN9785970423905.html

7. buooprannyeckast Xumus [ DneKTpoHHBIN pecypc] : yueOnuk / TrokaBkuaa H.A., Baykos
F0.U., 3ypabsu C.3. - M. : IDOTAP-Menua, 2012. -
http://www.rosmedlib.ru/book/ISBN9785970421024.html

8. babkoB, A.B. Obmias, HeopraHudeckas 1 opraHudeckasi XuMusi [ NeKTpoHHBIN pecypc] :
yuebHoe nocooue / A.B. badkos, B.A. [Tonkos. — M. : MUA, 2015. — Pexxum nocryma :
http://medlib.ru/library/library/books/2768

9. ®usuka u omodusuKa: KpaTkuii Kypc [DnekTpoHHbIi pecypc] / AntoroB B. @., Kopxkyen
A.B.-M. :I'D0TAP-Menua, 2011. — Pexxum nocrtyma :
http://www.rosmedlib.ru/book/ISBN9785970420430.html

10. Meaununckas u Ouonorudeckas pusnka [ DIeKTpoHHBIH pecype] : yuebnuk / A.H.
Pemu3os. - 4-e uzn., ucnp. u nepepad. - M. : F[DOTAP-Menua, 2016. — Pexxum noctyma :
http://www.rosmedlib.ru/book/ISBN9785970435779.html

11. Maremaruka [DnekTpoHHBIN pecypc] : yueOHuk / Omenpuenko B.I1. - M. :
I'DOTAP-Menua, 2017. — Pexxum goctyna :
http://www.rosmedlib.ru/book/ISBN9785970440285.html

JlonmoJTHUTeIbHAS JIUTEPaTypa :
1. buonorus. CrnpaBounuk [DnexTponnsiit pecypc| / Ueosimes H.B., 'ysukosa I'.C., JIazapeBa

10.b., Jlapuna C.H. - M. : '90TAP-Menua, 2011. — Pexxum gocryna :
http://www.rosmedlib.ru/book/ISBN9785970418178.html

2. buonorus. PykoBoncTBo K 1a00paTopHBIM 3aHATHAM [ DIEKTPOHHBIH pecypc] : yueo.
nocobue / mox pen. H.B. UeGrimena. - 2-e u3f., ucnp. u gon. - M. : I'90TAP-Menua, 2015. —
Pexxum moctyma : http://www.rosmedlib.ru/book/ISBN9785970434116.html
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7. YHEBHO-METONYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

7.1 YueOHO-MeTOAUYECKHE MATEPHAJIBI JJIs1 00y4aI0IINXCSA
«Y4eOHO-METOMYeCKOe MoCcoOue ISl CTYACHTa K MPAKTUYSCKUM U JIA0OPATOPHBIM 3aHATHSM,
CEMHHAapaM, POJIEBBIM UTPaM.

7.2 YueOHO-MeTOAUYEeCKHEe MATEPHAJIbI 1JIs1 MpenojaaBareJiei

DNEKTPOHHBIE TOCOOUS:
—  «Y4eOHO-MEeTOIMYECKOe IocoOue /s peroiaBaTeseii K JCKIIMOHHBIM 3aHITHIM
—  «Y4eOHO-MeTOANYECKOe TT0COOUe IS MpernojaBaTelieil K MPaKTHISCKUM 3aHITHIM)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBI

Jlnst ocymiecTBiIeHUs: 00pa3oBaTeIbHOro npouecca 1no aucuuminie «buosornsa Kiaerkn»
IpOTrpaMMbl  BBICIIETO 00pa30BaHUANO HampapieHuio moArotoBku 31.05.01 JleuebHoe neno
(ypoBenp  cmeuuanurtera)  LleHTp ~ pacmosaraer = MaTepUalbHO-TEXHHYECKOH  0a3oH,
COOTBETCTBYIOILIEH JEHCTBYIOIIMM IIPOTUBONOKAPHBIM IMpaBUIaM U HOPMaM U OOecreyuBarolei
IPOBE/IEHUE BCEX BUJOB JUCLUIUIMHAPHON W MEXAUCUUIUIMHAPHONW MOJATOTOBKHU, MPAKTUUECKOW U
Hay4HO-UCCIIEI0BATENHCKON paboT 00yUaIOIIUXCsl, TPETYCMOTPEHHBIX MOJTYJIEM.

Jns npoBenenus 3aHATUN 1o qucuuiuinie «buosorus Kierkn» criennaibHble NOMEIEHUS
UMEIOT MaTepUaIbHO-TEXHUYECKOE U yUeOHO-METOJMUECKOe O0ecIieueHue:

VYyebHast ayauTopus I TPOBEACHHS 3aHATUN JIGKIIMOHHOTO THIIA — YKOMILJIEKTOBAaHA
crenuanu3upoBaHHoN (yueOHON) Mebenpio, Ha0OpOM JAEMOHCTPALlMOHHOTO OOOpYIOBaHHS U
y4eOHO-HATJIAIHBIMU ~ TOCOOMsIMH,  OOECIEYMBAIOIIMMH  TEMAaTHUYECKHE  WLIIIOCTpAIuH,
COOTBETCTBYIOIIKE pa00OUYUM y4eOHBIM IIpOrpaMMaM JAUCHHUILIINH (MOAYIIEH).

VYyebHast ayautopusi Jisl TPOBEACHHUS 3aHSATUH CEMHUHAPCKOTO THMA - YKOMILJIEKTOBAaHA
crenuanu3upoBaHHoON (yueOHOI) MeOenblo, TEXHUYECKUMU CpeICTBaMU OOYYEHHs, CIYKalluMU
JUTSI TIpEJICTaBICHUS YaeOHO# nHpOopMammm.

JlaGoparopus — ocHaleHHast 1a00paTOPHBIM 000pYIOBaHUEM, TEXHHUUYECKUMHU CPEACTBAMHU
00y4eHHs, CIIyKallUMU JJIs1 IPeICTaBIeHNs yueOHOW nH(OpMaLIKK.

VYyeOHast ayIuTOpus JUTsl TPYITIOBBIX U UHAUBUIYAIbHBIX KOHCYIBTAIMI - YKOMITJIEKTOBaHA
CIeNUaTu3UPOBaHHON (yueOHOM) MeOebl0, TEXHUUYECKUMHU CPEJCTBAMU OOYYEHHS, CIY>KalluMU
JUTSI TIpe/ICTaBIeHHs yueOHOoi nHopmarmm.

VYyebHas ayauTopus IS TEKYIIETO KOHTPOJS ¢ TMPOMEKYTOUYHOW aTTecTalu -
YKOMIUIEKTOBaHA CIIEMATU3UPOBAHHON (yueOHoi) Mmebenblo, TEXHUYECKHMMH CpelICTBaMu
00y4YeHHs, CIIy>KallUMU JJIs1 IPECTaBIeHNs yueOHOU nH(pOpMaLnu.

[Tomemenue st caMOCTOATENBHONM pabOThl — YKOMIUIEKTOBAHO CIIECIIHAIU3UPOBAHHOM
(yueOHoi1) Mebenbio, OCHAIIEHO KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOJAKIIOUEHUS K CETH
"UntepHer" m obecniedeHo AOCTYINOM B DJIEKTPOHHYIO MH(GOPMAIIMOHHO-00pa30BaTEbHYIO CPEeny
OpraHu3aIu.

[Tomernenue s XxpaHeHus U MPOPUIAKTUYECKOTO 00CITYKUBAaHUS Y4EOHOTO 000 Py I0BaAHHUS
— YKOMILJIEKTOBAHO CIEIUATU3UPOBAHHON MEOENbIO 111 XpaHeHHs] 000pyI0BaHUS ¥ TEXHUYECKHUMHU
CpeICcTBaMu JJIsSI €T0 OOCTY)KUBAHHUS.

OcCHaIeHHOCTh CHEeNUaIbHBIX MOMENIEHUH W TOMENICHUN ISl CaMOCTOATEIbHON padoThI

oTpakeHa B CrpaBKe O MaTepUaIbHO-TEXHMUYECKOM OOECIeYeHHMH OCHOBHOW 00pa30BaTeNIbHON
MIPOrpaMMBbI BBICHIETO 00pa30BaHus — IPOTrpaMMBbl CIIEIMATTUTETA.
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9. KAJPOBOE OBECIIEYEHUE JUCIUIIJIMHBI

Cocra w KBaM(HUKAIMSA HAYYHO-TICNATOTHYECKUX PAOOTHHKOB  00ECIEYHBAIOIINX
OCYIIIECTBIICHHE OOpa3oBaTelbHOrO Tporecca 1o  aucnuiuinHe «buogorusi  Kiaerkm»
cootBercTBYeT TpeboBanusiMm @I'OC BO mo nanpasienuto noaroroBku 31.05.01 Jleuebnoe nemno
(ypoBeHp crenuanutera) M OoTpaxkeH B CropaBke 0 KaJpoBOM OOECIICYCHUH OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBI BBICIIIETO 00OPa30BaHMUS.

21



JIMCT COI'ZTACOBAHUA
AOMOJTHEHHUI U M3MEHEeHHUIl B pa004yI0 NPOrpaMmy AU CHUILTHHBI

«bunosiorusa Kinerkm»

OCHOBHOM MpoQecCHOHATBHON 00pa30BaTeIbHOM MPOrPaMMBI BBICIIIETO 00pa30BaHUs 110
cnernuaabHocT 31.05.01 JleueOHoe neno (ypoBEeHb CHEIIUATUTETA)
Ha 2020 -2021 r. (madop 2020 roxa)

B TekcT paboueit mporpaMMbl BHOCATCS CIEAYIOIINE H3MEHEHUS:
1. IlyHkT 4 paboueit mporpamMMbl YUTATh B CICAYIOIMICH PEAAKIIUN
4. COAEP)KXAHUE JIUCIMIIVIMHBI, CTPYKTYPUPOBAHHOE IIO BJIOKAM C

YKABAHUEM OTBEJIEHHOI'O HA HHMX KOJIMYECTBA AKAJIEMHWYECKHX
YACOB M BUJIOB 3AHATHI

4.1 O0beM AUCUMIUIMHBI B AKA[eMHMYECKHX YacaX, BbIICJCHHBbIX HA KOHTAKTHYKH padoTty
0o0y4alommxc ¢ TMpenogaBarejieM H HAa CaMOCTOATENbHYI) BHeAyIMTOPHYI0 pPadoTy

00y4aroumuxcs
TpynoeMKocTh Cemectp
Bug yueOHoIi padoThI obneM B obneM B
3QYETHBIX aKaJIEMHIECKUX 1
enunnnax (3E) gacax (AY)
AyauTopHble 3aHATHS (BCEro) 70 70
Jlexuuu (JI) 26 26
ITpaxtryeckue 3ausatus (113) 44 44
B toMm uncae:

CeMHHapBbI 4 4
JlabopaTtopHble paGoTHI 6 6
KnvHuueckue 3aHaTus 8 8
I[TpakTUYeCKHE 3aHATUS 26 26
CamocTosiTeIbHasi padoTa (Bcero) 38 38

B ToMm uucne:

[onroroBka k ayIUTOPHBIM 3aHATHAM (TIPOpaboTKa yIeOHOTO

MaTepHaia 10 KOHCIIEKTaM JICKIUH B y4eOHOH IuTepaType) 16 16
Pabora ¢ yueGHOM 1 Hay4HOMH JIMTEpaTypOit 8 8
IToArOTOBKA YCTHBIX IOKJIAJO0B Ha 331aHHBIC TEMbI 6 6
PaGota ¢ TecTaMH 1 BOIIPOCAMH JUIsL CAMOIIPOBEPKH 8 8
IIpomexyTouHasi aTTecTalUs - IK3aMEH 1 36 36
Oomast Tpy10eMKOCTh Hacel 4 144 144

3a4.¢/1.

4.2 Coaep:xaHue MOAYJIsl, CTPYKTYPHUPOBaHHOE 1O 0JI0KAM ¢ YKa3aHHeM OTBEICHHOI0 Ha HUX
KOJIMY€eCTBA aKAJeMHUYEeCKHUX YaCOB M BU/I0B 3aHATHI

KonrakTHas padora, akageM. 4
CamocTrosiTeJIbHAasI
HaunmenoBanme 6J10Kka IpakTHYecKune 3aHATHS * BHeayIHTOPHAs Bcero
Jlekuun padota
C JP K3 113

buaok 1 - KiteTka kak cTpyKTypHas

PYKTypHai, 8 2 4 - 8 10 32
(hYHKIMOHATBHAS U TeHETUYECKasl SIHAIA
BJaok 2 - Knerounsie MmemOpansl. CTpoeHue u

p P 10 2 2 - 8 10 32

GbyHKIIMN opraHei. BesukynspHbIi TpaHCTOPT
Baok 3 - [TutockeneT u CTpyKTYpHBIE OCIIKH, 4 ) ) ) 2 6 12
BHYTPUKIIETOYHBIA TPAHCIOPT, CUTHAJIMHT ¥ I €3HsI
Buiok 4 - MUTOXOHIpUU U DHEPTETUYECKUI 2 - - - 4 6 12
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KonrakTHas padora, akageM. 4

CamocrosiTeJIbHAsI
HaumeHoBaHue 0J10Ka HpaKanecKne 3aHATHA® BHeayJAUuTOpHas Bcero
Jlekuun padorta
C JIP K3 113

MeTa0oIH3M
BJok 5 - KneTo4yHblil 1UKII, MHTO3, allOIITO3 2 - - - 4 2 8
BJok 6 - Bruoorus KIeTKH 10 OTHOIICHHIO K 8 4 12
3200JICBaHUsIM YEJIOBEKA: KIMHUYECKUE CIIydan
IIpomexyTouHasi aTTecTAlMs - IK3aMeH - - - - - - 36

HUTOI'o 26 4 6 8 26 38 144

* [Ipaktuyeckue 3ausaTus: C — cemunap, JIP — naboparopras pabora, K3 — kiuuudeckoe 3ansrue, [13 — IpakTUYECKOe 3aHATHE
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4.3 TemaTn4eckHe IJIAHLI 0JIOKOB AUCHHUILINHLI « BHOJIOrHS KJIETKH»

Baok 1 - Kilerka kak cTpyKTypHasi, pyHKIMOHAJIbHASI M TeHeTHYECKas eIMHUIA

HanMenopanme ®opmupyemblie | JleMOHCTpaUHMOHHOE DopMbI U
KOMIIETEHIINH o0opyaoBaHue U METOIbI
BHJIA Tema 3anaTus Yacobl Copep:xaHue TeMbI
sansTHs (MHIUKATOPBHI YueOHO-HATJIsIIHbIe TeKYyUIero
KOMIIETEHIN ) nocoousi** KOHTpOJs***
Jlexnus 1 CoBpeMeHHas KJIeTOuHast 2 Kierounas teopust. loMeHHas KiaccuuKamys: MpoKapruoThl, OK1, OIIK1 MyJIbTUMEAUIHAS -
(6uomorust) Teopusi. Opranusanus npo- 9YKapHOTHI, apxeu. CTpyKTypHast OpraHu3aIus npo- u amnmaparypa,
U DYKapUOTHUYECKOH sykapuoTuueckon kierku. [Inazmanemma. lluronnasma, IIPE3CHTALUU
kietku. KinetouHoe sapo. BaKyOJIIPHO-KaHAJIbIIEBAask CUCTEMA, OpTraHesLIbI
JIYKapHOTUIECKON KICTKH, CTPYKTYpHAs OpTaHu3anus apa.
CyOMHKPOCKOTIHIECKOE CTPOSHIE OCHOBHEIX M CIICIIHATHHBIX
opraHounoB. Poiap MeMOpaHHBIX CTPYKTYp B
JKM3HENEATEIbHOCTH KIIETKH.
Jleknus 2 XHAMHAYECKHUH COCTaB 2 Bona, BogHbie pacTBOpbl. CTpOEHUE U CBOMCTBA MOJIEKYJT BOJBIL. OK1, OIIK7 MYJIbTUMEANIHAS -
(xumus) KkieTkd. OCHOBHBIE KJIACCHI Typrop, remonus, mnazmoii3. IoHHOE PON3BeACHUE BOAKI H ammaparypa,
OMOOPTaHMYECKUX MOJICKYI BOJIOPOJIHBIN MOKa3aTesib. OCHOBHBIC KIIACChl OMOOPTaHUYECKUX Mpe3eHTaINH
B KJIETKEe. XUMHYECKUE MOJIEKYJ B KJIETKE; aMUHOKHUCIIOTHI, IENTHIbI, OEJIKH, YTIEBOIBI,
peaKkiuu, IpOTEeKAIOIINe B MOHOCaXapubl, OTUTOCaXapybl, MOJIUCAXAPUIBI, HYKICOTHIbI,
knetke. [loHsTHE O KIIETKE HYKJICO3H/IbI, HYKJICHMHOBBIE KHCIOThI. Kitaccudukanuu OCIKOB.
KaK OHMOKOJIION]. HyxnenHoBble KUCIIOTHL ¥ UX BUAbl. B3auMozeiicTeus B
MoJieKyJax Oenka. bBuoTeHHbIe 2JIeMEHTHI B KJIETKE:
MaKpORJIEMEHTHI, YIBTPAdIEMEHTHI, MUKPO3JIEMEHTHI, METAILTHI.
KucmoTHO-0CHOBHBIE IPOIIECCH B IUTOILIA3ME U TM30COMAX.
XapaKTepuCTHKa KOJUIOUTHBIX PACTBOPOB KIIETKH.
OKHCIUTETFHO—BOCCTAaHOBUTEIILHBIC PABHOBECHS H MIPOIIECCHI B
LATOILIa3ME.
JlaGopaTopuasi | KonnuecTBeHHbIE 2 MaccoBas 10515, MOJIsIpHasi KOHLIEHTpALMsl BELLECTBA, MOJISIpHAs OIIK1, OIIK7, MYJIbTUMEANIHAS KB, C3
padora 1 XapaKTEPUCTUKU KOHLEHTpaLUsl SKBUBAJICHTA BEILECTBA, TUTP, MOJISUIbHAS K21 anmnaparypa,
(xumust) BHYTPEHHETO COCTaBa KoHIIeHTpauus BemiectBa. Pacuet pH pactBopos. KucnorHo- TpE3EHTAUN
KIIETKH. OCHOBHBIE Oy(epHbIe CHCTEMBI, X COCTaB, KJIaccu(uKaIus,
MexaHu3M OydepHoro aeicTBus. Pemenre cuTyammoHHbBIX
3a/1a4, CBSI3aHHBIX C pacueToM pH u ¢ pacueToM KOHIIEHTPAINH
BEIIECTB B pACTBOPAX.
JlaGopatoprass | OcMOTHUYECKHE SBIECHUS B 2 CyIIHOCTh OCMOTHUYECKHUX SIBJIEHUH B KieTKax. Kietouka OIIK7 MYyJIbTUMEANIHAS KB, C3
pa6ora 2 KJIETKE. TpayOe. SIBneHus Ta3MOJIM3a U TEMOJIH3a B MOJCITBHBIX anmnaparypa,
(xumust) kieTkax. [JoBepXHOCTHBIE SIBICHUS, afcopOIHst U abcopOusl. Mpe3eHTaluH
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Bo3moxxHOCTh 00pa30BaHus MaJIOPaCTBOPUMBIX COCJMHEHHH B
murormiaszMe. [Ipouecchl KOMILIEKCO00pa30BaHusl B IIUTOILIA3ME.
Jexmus 3 Knerounoe anpo. 2 O6mras MophoIToTus KIIETOYHOTO sApa. SnepHas o0omouka. OK1, OIIK1 MyJIbTHMEIUHHAS -
(6uonorus) KommoneHTH simepHOit 000109KH. XpOMOCOMHBIEC TEPPUTOPHH. anmnaparypa,
Otxenst sapa. SIApBIIKO - HCTOYHUK pubocoM. MomeKysipHoe MIPe3eHTaIN
crpoenue JJHK, cTpykTypHas opraHuzanusi XpOMOCOMBI,
9YXpPOMATHH U T€TEPOXPOMATHH HHTEP(]A3HBIX XPOMOCOM.
Metunmposanne JJHK 1 monndukamnms rucroroB Opranu3aris
onepoHa. CTpyKTypa reHa 3yKapHoT. Perymnanus skcrnpeccuu
T'€HOB: IPOMOTOP, PEHPECCcOop, aKTUBATOP-=
IIpakTnyeckoe | Perymsanus sxcrnpeccun 2 Perynsanus skcnpeccuu reHOB. Y POBHU KOHTPOJIS DKCIIPECCUU OK1, OIIK1 MyJIbTUMEANIHAS KB
3aHsTHE 3 TCHOB T'€HOB 3yKapuoT. Cxema peryssaiiuy TPaHCKPUIIIIUH T'eHOB amnmaparypa,
(6momorms) sykapHoT. JlakTo3HBIi onepoH. IToHsaTHE 00 anureHeTHYECKON MIpE3EHTALU
PETYJISINN: IPUMEPHL.
IIpakTnyeckoe | Perymanus nmpoueccos 2 Perynsmus npoiieccoB TpaHCKPUILINY, CILIACUHTA U OK1, OK5, MyJIbTUMEIUNHASA KB, V]I
3ansTue 4 TPaHCKPUIILWH, TpaHcsnuy. TpaHCcKpunIMOHHBIE (haKkTOpPEL. Perpeccopsr n OIIK1 anmnaparypa,
(6uomorus) CIUTAiCHHTa, TPAHCIIOPTa U aKTHBATOPHI TpaHCKpHMIK. Poss Hexogupyromux (siPHK) B TIpe3eHTaIN
TPaHCILIINAN PETYIALNH TPAHCKPHIILIHH.
Jlexnus 4 Pernnkanus JTHK. 2 Permmnukanus JJHK. OcHOBHBIE 3Tamnbl, peIUKanus y dyKapHOT. OK1, OIIK1 MYJIbTUMEANIHAS -
(6uomorus) MyTareses. [MTonsiTne MyTanuy, Kaaccuukanys MyTauid. MexaHu3MBbI anmaparypa,
MyTareHe3a. MexaHu3Mbl MOJICKYJIIpHOH penapanu. [TonsTue TIpe3eHTaIN
MyTareHesa.
IMpakruyeckoe | OMKMOKU PEIUIMKAIMN U 2 Knaccugukarus Mmyranuii Ha TeHHOM ypoBHE. OnmoKu OK1, OIIK1 MyJIbTUMEANIHAS KB
3aHsTHE 5 penapanyuu PETUTHKAIMK U pernapanyi. 3HaueHHe OMIHOOK CHCTEMBI ammaparypa,
(6uomnorus) pernapanuy B pa3BUTHH ATOJIOTUH. Npe3eHTAINU
Cemunap 6 MyTareses u 3alIUTHbIE 2 Kanneporenes u oHkoreHsl. CB3b KaHIIEpOTeHe3a U MyTareHesa. OK1, OIIK1, MyJIbTUMEANIHAS KB
(6uonorus) MEXaHU3MbI KIIETKH MyTareHes ¥ 3alllUTHBIE MEXaHU3MBI KJIETKHU (pOJIeBas Urpa). K21 anmnaparypa,
Ipe3eHTaluU
Hrorosoe T3
no bJaoky 1.
BCEI'O 22

Baok 2 - Knerounbie meMOpanbl. CTpoeHue u GyHKIMH opraHe/ii. Be3ukyJasipHblii TpaHCHOPT (BKIIIOYACT TUCIUILUIMHBI OMosorus, ouopusuka,

¢buznonorus)
HaumenoBanue ®opmupyembie | JleMOHCTpPaLMOHHOE ®opMbI B
BHJA Tema 3ansaTus Yacel Coaep:xkanue TeMbl KOMIIeTEHIIUH 0o0opyaoBaHue u METOAbI
3aHATAA® (MHAUMKATOPBLI | Y4YeOHO-HAIJIsIHbIC TEKYLIEro
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KOMIIETEH N ) nocoousi** KOHTpOJs***
Jleknust 5 Crpoenue u CrpoeHnue u Onosiornyeckast QyHKIHs KICTOYHOH MEMOpPaHBI. OK1, OIIK7 MyJIbTUMEAUHHAs -
(6rodu3uka) Oononornyeckas GyHKIUSL JIunuas! — KUIKOKPUCTAIUINYECKOE COCTOSTHUE, TOABUKHOCTD, anmaparypa,
MeMOpaHbI, TITMKOKAITUKC J3C, Bsa3kocts MeMOpaH. MemOpanHbie 6enku. [ THKoKanmuke. Mpe3CHTAIHA
MeKKJIeTOYHbBIE B3aUMOAEHCTBHS
Jlexkuus 6 AKTHBHBIN ¥ TACCUBHBINA AKTHBHBII ¥ TACCUBHBIA TPAHCIIOPT. DIEKTPUIECKUE CBOICTBA OK1, OIIK7 MyJIbTUMEANIHAS -
(6woorHsT) TPAHCIOPT, HOHHBIE MeMOpanbl. CTpyKTypa 1 KiIacCH(HUKAIII HOHHBIX KaHAJIOB. ammaparypa,
KaHaJIbl © MEMOpaHHBII Tononorust n GpyHKIMS HOHHBIX KaHATI0B. METOIBI CCIIEAOBAHUS MIPe3eHTaINH
MOTEHIMAN, KITIOYEBbIC MOHHBIX KaHAJIOB (METOJI JJOKAJIbHOH (PMKCANK MOTEHIHAIa
HOHBI KIIETOYHO (patch clamp),
CUTHAJIN3AIUH. KoH(puUrypanuu merona patch clamp). KitoueBbie HOHBI
KJIETOYHOM CUTHAJIM3ALUN.
JlabopaTopuasi | MoHHas CEIEKTUBHOCTD. Pacuer paBHOBecHOr0 noTeHnuana aiast noHoB Na+, K+, Ca2+. OIIK7 MyJIbTUMEANIHAS KB, C3
padora 7 CurHanusanys 1 HOHHBIE Brruncnenue norennuana noxos. [lorennuan neictaus. anmnaparypa,
(6uosors) TOKH. MeMOpaHHBIN buodusnueckue napameTpsl MOTEHINAT-3aBUCUMOTO HATPUEBOTO Mpe3eHTaluU
MOTEHIMAJ OKOS 1 kaHasa. [loTeHIan ToKos ¥ MOTCHINAI JeHCTBHA
MOTEHIMAN AEHCTBUSI. KapJHOMHOLIUTOB. DapMakoIOrHIecKast perysiis aKkTHBHOCTH
Boneramnepusie MOHHBIX KaHAJIOB (KJ1accu(uKanus aHTHAPUTMUIECKIX
XapaKTEePUCTHKN KaHAJIOB. IpenaparoB, 0JIOKaTOPHl HOHHBIX KaHAJIOB, aKTUBATOPHI HOHHBIX
KaHaJIOB)
Jlexuus 7 PenenropHas ponb PenenropHas pons nmuasmaneMmsl. Pa3HOBUIHOCTH pELIEITOPOB OK1, OIIK1 MYJIbTUMEANIHAS -
(6uonorus) iazmManeMmsl. [lytu (mem6pannbie, GPCR, Tupo3unkuHasel, naterpussl, Toll-like, anmnaparypa,
nepeaayn CUrHana JIUTaHI-yIIpaBiseMble, BHYTPHKIETOYHbIE penenTopsl). Oomuiue Mpe3eHTauN
MIPUHIUIBI BHYTPUKIETOYHON CUTHATIM3aMK. BTopudHbie
MecceHKepB, 3heKTopHbIE OENIKU - TPAHCKPUTIIIMOHHbBIE
(axropsl. Craddona-6enxu
IMpakTnyeckoe | IIpumeps! myTei nepenaun [Ipumeps! nyTel nepegauu CUrHaga U X B3aUMOJICHCTBHUS: OK1, OIIK1 MyJIbTUMEIUNHASA KB
3aHsATHE 8 CUTHAJIa B UX PeIenTophl MUACPMATLHOTO (akTopa pocta, perentop TGF-B, anmaparypa,
(6uostorms) B3aMMOJEICTBUSA NOTCH MpE3EHTAIMN
Jlexkuus 8 Crpoenue u QyHKIUH JIn3ocombl. DOHAOCOMBI. DHAOIUIA3MATHUECKUHN PETUKYITYM. OK1, OIIK1 MYJIbTUMEANIHAS -
(6uonorus) opraHesut Annapar [Nonpmxu. Be3ukynspHbslil TpaHCcIOPT. MexaHU3MBbl anmnaparypa,
JyKapUOTUYECKOH KIETKH. (hopMHpoOBaHUs BE3UKYJI. DHIOUUTO3 M IK30LIUTO3. MIpe3eHTAINN
[pakTuyeckoe | MexaHU3MBI SHIOLUTO3A U MexaHn3MBl 3HAOUNTO3a U 3K301I1TO03a, THIBI MeMOpaHHbBIX OK1, OIIK1 MyJIbTHUMEAUHHAS KB
3aHsaTHE 9 9K3011TO03a. JIN30COMBI, TpaHcHopTEPOB. JInzocomanbHble poTenHa3bl. DOPMUPOBAHUE U anmaparypa,
(6uonorus) ayrodarust JIerpaIaitis JIM30coM. AyTodarus. Tpe3eHTaINH
IMpakTnyeckoe | Be3ukymsipHbI TpaHCIIOPT. OO06pa3oBaHre BHYTPUKIETOUHBIX Be3uKyd. [IyTu TpancnopTa OK1, OIIK1 MyJbTUMEIUNHAS KB
3ansitue 10 BrekneTo9HbIE BE3UKYIIBI. BE3WKYJI BHYTPH KJIETKH. BHEKIeTOuHbIE BE3UKYIBI. Poib ammaparypa,
(6uonorus) MEMOPaHHBIX CTPYKTYP B MEXKKJICTOYHON KOMMYHHUKAIIH MPE3eHTAINN
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Jlexuus 9 IIytu cunresa, 2 PubocoMmsl, cTpoeHne, CHHTE3, TPAHCIIOPT B IIUTOILIA3MY. DTaIlbl OK1, OIIK1 MyJIbTUMEAUIHAS -
(6uomorus) MPOIIECCUHTa U HKCIIOPTa TPaHCISIMU: WHULMALUS, JJIOHTalks, TepMUHaLus. benku- anmaparypa,
Oemka B KIIETKE. mrarepoHsl, GporauHar 0enKoB. MexaHu3MBI aIpecOBaHIS OCITKOB Mpe3CHTAIHA
B KIJICTKE.
Ipakruyeckoe | ITocTTpaHCHANMOHHBIE 4 [MocTTpancnsnnonHble MogupuKamy OenkoB. brnocunTes OK1, OIIK1, MyJIbTHMEIUAHASL KB
3aHaTHe 11 MoAu(UKaIN OEIKOB. MeMOpan: OI1P: 6HoXMMHYECKHEe OCHOBBI I€TOKCHKALIUH OIIK7 ammaparypa,
(Omoxmmms) BrocunTe3 MemOpan 9K30TCHHBIX M SHIOTCHHBIX TOKCHUIHBIX COCIMHEHNH, CHCTEMA MIPe3eHTaINH
Bbuoxumuueckre 0CHOBBI muToxpoma p450, 3HaueHNe HapyIIeHHH CUCTEMBI IETOKCHKAIINN
JIETOKCUKAIIUX YK30T€HHBIX B Pa3BUTHH NATOJIOTHH.
Y 9HJIOTCHHBIX TOKCHYHBIX
COCIMHEHUI
Hrorosoe T3
no bioky 2.
BCEI'O | 22
baok 3 - IuTockeseT U CTPYKTYPHBIE 0eJIKH, BHYTPHUK/IETOYHbIH TPAHCNOPT, CHTHAJUHT M aJre3ust
HauMenopanme dopmupyeMble JeMoOHCTpaMOHHOE DopMbI U
KOMIIeTeHIIH U o0opy/noBaHHUeE H MeTO/bI
BHAA Tema 3anaTus Yacbl Conep:xanue TeMbl
SRS (MHIUKATOPBI yueOHO-HarJIsiAHbIe TeKyLIero
KOMIIETEH M) nocoous** KOHTpoOJs***
Jlexuus 10 [MuTockeneT KIeTKu U 2 [MuTockeneT KIETKU U BHYTPUKJIETOYHBIM TPAHCIOPT. OK1, OIIK1 MYJIbTUMEANIHAS -
(6uonorus) BHYTPUKJIETOYHBIN KOMIIOHEHTHI BHEKJIETOUHOTro MaTpukca (bazanpHas ammaparypa,
TPaHCTIOPT. namMuHa, OEJIKOBBIN cOCTaB, 00pa3oBaHNe OEITKOBBIX Mpe3eHTAINH
KOMIIJIEKCOB U ITOJIMMEPHBIX ceTeil).
Ipakruueckoe | CTpyKTypHBIE OETIKU U 2 CTpyKTypHBIE OEITKH U ITUTOCKENET KIETKU. AKTHH- OK1, OIIK1 MyJIbTUMEIUNHASA KB, T3
3ansitue 13 LUTOCKEINIET KJIETKH. MHO3HMHOBAsI CHCTEMa MHOIUTA. TOHKHE U TOJICTHIE ammaparypa,
(6uonorus) (hrmaMeHTHI, IPOMEXKYTOUHBIE (PHITAMEHTHI. Mpe3eHTauN
MuoduOpmILIbl, CTPOCHNE CTPYKTYPHOH €AMHHIIBI
COKPATHUTENBHOTO alliapara —capKkoMepa.
Cemunap 14 MexKIIeTouHbIe 2 MeXKIIeTOYHbIE B3aMMO/ICHCTBHS: TUIOTHBIE, a/IF€3UBHEIE, OK1, OKS35, OIIK1 MYyJIbTUMEANIHAS KB, Y[
(6uomorus) B3aMMOJIEHCTBHS IIENIEBbIe KOHTAKTHI, IECMOCOMBI, CEITUPOBAHHbIC anmaparypa,
KOHTAaKTBHI, TJIa3MO/IeCMacoMBI. Ponb nnTockenera B TIpe3eHTaIN
MEKKJIETOYHBIX B3aUMOICHCTBUX. 3HaUEHHE HApYIICHUH
CTPYKTYPBI IUTOCKEJIETa B Pa3BUTHH ATOJIOTHI
JIEKIIMUSA 11 | buomexanuueckue 2 buomexaHnnueckre npoueccsl B XKIyTHKaxX U pECHUYKAX, OK1, OIIK7 MYJIbTUMEANIHAS -
(6roduzmka) MPOIIECCHI MexaHoTpaHcayKIus KopTtueBoro oprana, hoTopemnenius anmnaparypa,
MPE3eHTAINN
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Hrorosoe T3

no buaoky 3.
BCET'O 6
baok 4 - MHUTOXOHIPUH H JHepreTHYeCKH MeTa00/1M3M (BKIIOYAET JUCIUIIINHEI OHOIOTHS, OHMOXUMUS)
®opmupyemMbIe €MOHCTPALMOHHOE DopMbI B
HanmenoBanme pMupy A patt p
KOMIICTeHIIUH o0opy/noBaHHUe H METOABI
BUAA Tema 3anaTus Yacbl Coaep:xaHue TeMbl
% (MHIUKATOPBI YueOHO-HarJIsiIHbIe TeKylLlero
3aHATHSA . e e
KOMIIETEH M) nocoounst KOHTPOJIst
Jlexknus 12 CrpykTypa 1 QyHKIUH 2 Teopus npoucxoxaeHuss MUTOXoHApHHA. CTpyKTypHas OK1, OIIK1 MYJIbTUMEANIHAS -
(6uomorus) MUTOXOHAPHUH. AIONTO3 opraHuzanus MUTOXOHApuid. Muroxonapuansaas JHK. anmnaparypa,
OYHKIUH MUTOXOHAPHUI. MUTOXOHAPHUN ¥ MEXaHU3MBI Mpe3eHTaluN
KJIETOYHOM Tnbeiu —anonro3, Hekpo3. [1yTu 3amycka
anonroruueckoi rudenu. Kacnassl.
IIpakTnueckoe | PyHKIUOHUPOBAHUE 2 BuyTtpenHnsas MmemOpaHa MUTOXOHApHIL. TpaH3UTOpHEIE OK1, OIIK1 MyJIbTUMEANIHAS KB
3aHarTue 15 MUTOXOHApUH. BapuaHTsl nopel. buorenes u nerpaganust MUTOXOHApHHA. Mutodarusi. anmnaparypa,
(6uomorus) aronTo3a BHyTpeHHU# nMyTh aKTUBAIMK allONTO3a. Mpe3eHTaluu
Ipakruyeckoe | OCHOBBI KIETOYHOTO 2 OCHOBBI KJIETOYHOTO MeTabonu3ma. Peakiun anabommsma OK1, OIIK1, OIIK7 MYJIbTUMEANIHAS KB
3ansaTue 16 MeTadoIM3Ma. 1 Karabomm3Ma. DTanbl TKaHeBOro AblxaHus. [Ipoxykuust n ammaparypa,
(0uoJtorust) cunTe3 AT®. DneKkTpoH-TpaHCIIOPTHAS CETh. Mpe3eHTaINH
Tpanzutopusie nmopsl. Poas AT® B kinetke. CriocoOsl
obpazoBanust AT®. buoxumMudeckrue OCHOBBI
OKHCIIUTEIHHOTO (OChHOPUIHPOBAHHUS.
Hrorosoe T3
no bjoky 4.
BCET'O 6
buiok 5 - KieTounblii MUK, MHTO03, aNIONTO3 (BKJIIOYAET AUCHUTIIMHLI GHOJIOTHS)
@opmupyeMble €MOHCTPALlHOHHOE DopMbI 1
HaumenoBanue pMHpy A pan p
KOMIIETeHI U o0opynoBaHue u MeTOABbI
BHJA Tema 3aHATHS Yacel CopaepxxaHue TeMbl
" (MHANKATOPBI Y4eOHO-HaTJIsAHbIE TEKYLIEro
3aHATHSA . x ks
KOMIIeTEeHIHi) nocoous KOHTPOJIs
Jlexknusa 13 Knerounsrit muki. 2 Knerounsiii iuk, Gasel KIETOYHOTO KA. MUTO3. OK1, OIIK1 MYyJIbTUMEANIHAS -
(6uomorus) Craauu MuTo3a. Perynanus ki1eToyHoro nukia. amnmaparypa,
KoHTposbHbIE TOUKM KJIETOYHOIO LIMKIIA, UX aKTUBALIKS. Mpe3eHTaluu

CBsI3b MEXaHU3MOB peryisiqun KJIETOYHOTO IUKIIAa C

IporeccaMu pEeIIMKAIlK, artornTrosa, ayTOCI)aFI/II/I u
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OHKOI'CHE3a

IpakTuyeckoe | Muro3s 2 Cragun MuTo3a. XapakTepucTHKa (a3 MATO3a. OK1, OIIK1 MyJIbTHMEIUAHASL KB
3ansTue 17 Opranusanus BepereHa geneHns. OcoOeHHOCTH MHUTO3a ammaparypa,
(6uonorusi) JKHBOTHOH KJICTKH Tpe3eHTalun
IIpakTuyeckoe | Perymsanus KieTo4yHOro 2 Perynsanus kneroynoro nukia. GyHKIMOHUPOBAHKE OK1, OIIK1 MyJIbTUMEAUIHAS KB
3ansaTue 18 LUKIa KOHTPOJIBHBIX TOUYEK KJIETOYHOTO IuKia. OcoOeHHOCTH ammaparypa,
(6uonorus) PETYISIIH KJICTOYHOTO ITHKIIA B OITyXOJIEBOH KIIETKE. MIpe3CHTAINA
Hrorosoe T3
no buoky S.
BCET'O 6
B.]IOK 6 - Bl/lO.]'lOl"l/lﬂ KJIETKH 110 OTHOIIEHHIO K 3200JIeBAaHUSIM YeJIOBeKa: KIHNHUYECKHe ciayvyau
HauMenopanme ®dopmupyeMble JdeMoOHCTpaMOHHOE DopMbI U
KOMIETEeHIUH o0opynoBaHHe U MeTOAbI
BHAA Tema 3anaTus Yacbl Conep:xanue TeMbl
sAHSTHS (l/lH):ll/lKaTOp]:l Y4eOHO-HarJIsIAHbIE TeKyliero
KOMIIETEHIIN ) nocoousi** KOHTpOJIs***
Kinnuveckoe | MUTOXOHIpUaIbHBIE 4 MuToxoHApHalIbHbIE 3200IeBaHNS OK1, OK-5, ITK21 MYJIbTUMEINIHAS KB
3aHsTHe 19 3a0oieBaHus ammaparypa,
[pEe3eHTalUU
Kaunuveckoe | MykoBucuuao3 2 MyxkoBuc1H103 OK1, OK-5, OIIK1, MyJIbTUMEIUHHASA KB
3ansitue 20 K21 anmaparypa,
[pe3eHTaluU
Kaunuueckoe | JIuzocomubie 00ye3HU 2 JIuzocomHuble 60JIE3HN HAKOTUIEHHUS OK1, OK-5, OIIK1, MyJIbTUMEIUNHHASA KB
3ansaTHe 21 HaKOILJICHUS IK21 anmnaparypa,
[pe3eHTalIU
Hrorosoe T3
no bJjoky 6.
BCET'O 8

[Ipu mpoBeneHNM 3aHATHH HCIIONIB3YIOTCS MHHOBAIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.

29




4.4 BHeay1uTOpHas caMOCTOsITeJIbHas1 padoTa

Buja camocTosiTeIbHOI padoThI Yacel DopMupyemMble KOMIIETEHIIUT

[ToaroroBka K ayAMTOPHBIM 3aHATHSAM (TIPOpadbOTKa OK-1, OK-5, OIIK-1, OIIK-7,

y4eOHOro MaTepHalia 1o KOHCIEeKTaM JIEKIUH 1 y4eOHO! 16 IK-21

JUTEparype)

Paborta ¢ yuyeOHOU ¥ HAyYHO!H TUTEPATYPOi 8 OK-1, OK-5, OIIK-1, OIIK-7,
IK-21

IloaroroBka yCTHBIX 1OKJIaJIOB Ha 3a/laHHBIE TEMBI 6 OK-1, OK-5, OIIK-1, OITIK-7,
IK-21

Paborta ¢ Tecramu ¥ BOIIpOCaMH JJ1si CAMOTIPOBEPKU 8 OK-1, OK-5, OIIK-1, OITK-7

Hroro 38

2. [lynkr 6.2. IlepeyeHb OCHOBHO U JONOJHHUTEIbHOH Y4eOHOM JIUTEPaTYpBhI,
He00X0AMMOH 1JIsl 0CBOCHUS TUCHUIINHBI paboyeil porpaMMbl YUTATh B CICAYIOLICH
pefaKuuu:

OcHoBHasi IUTEpaTypa:

1. buonorus. T. 1. [Dnexkrponnslii pecypc] / nox pea. Apeiruna B.H. - M.
: I'D0TAP-Menna, 2020. - Pexum nocryna:
https://www.rosmedlib.ru/book/ISBN9785970453070.html

2. buonorus [OnexTponHslil pecypce] : yuebnuk : B 2 T. / moj pen. B. H.
Speiruna. - M. : [D0TAP-Meana, 2020. - T. 2. - Pexxum gocrtyna:
https://www.rosmedlib.ru/book/ISBN9785970453087.html

3. buonorus: Y4ueOHHK /1S CTYICHTOB BBICIINX yUE€OHBIX 3aBEICHUIM /
[Tox pen. akan. PAO H.B. YeObrmeBa. — M.: OOO «M3naTenbcTBO «MeauImHcKoe
MH(OPMALIMOHHOE areHTCTBOY», 2016. — Pexum noctymna:
https://www.medlib.ru/library/library/books/2861

4. buonorus : PykoBoscTBO K 1a00paTOPHBIM 3aHATUSIM : Y4ueOHOe
nocobue / [Tox pen. akagemuka PAO, mpodeccopa H.B. Uebwimera. — M.: OO0
«M3pa-TenbcTBO «MenunuHckoe nHpopMaluoHHoe areHTCTBOY, 2017. — Pexum
nocryna: https://www.medlib.ru/library/library/books/11873

5. MenunuHackas 6uosiorust U o01as reHeTuka [ JIeKTpOHHBIN pecypc]:
yueonuk / P.I'. 3asi, B.D. byrsunosckuii, B.B. JlaBsiioB, 1.B. PaukoBckas - Munck
: B, mik., 2017. - Pexxum goctyna:
https://www.rosmedlib.ru/book/ISBN9789850628862.html

JlonoTHUTE/IbHAS JIATEpPATYpa:

1. buonorus: MmeaunHcKas OMOJIOTHS, TCHETHUKA U Mapa3uTOIOTHs
[DnekTpoHHbIN pecypce] : yueOnuk s By30B / A.IL IlexoB. - 3-e u3a., crepeoTHil. -
M. : 'D0TAP-Menua, 2014. — Pexxum noctyna
:http://www.rosmedlib.ru/book/ISBN9785970430729.html

2. buonorus. PykoBoJCTBO K IPAKTUYECKUM 3aHATUAM [ DJIEKTPOHHBIN
pecypc] : yauedHoe mocodbue / Mapkuna B.B., O6opoructos FO./1., JIucatosa H.I'. [u
np.] ; moxa pen. B.B. Mapkunoii - M. : I'90TAP-Meaua, 2015. — Pexxum aocryna :
http://www.rosmedlib.ru/book/ISBN9785970434154.html

3. buonorus. PykoBoJcTBO K 1a00paTOPHBIM 3aHATUAM [ DIIEKTPOHHBIN
pecypc] : yaeb. mocobue / mox pea. H.B. UeObrmiesa. - 2-e uz., uctp. u 1om. - M. :
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['D0TAP-Menua, 2015. — Pexxum gocryma :
http://www.rosmedlib.ru/book/ISBN9785970434116.html

4, buonorus [Onextponnsiii pecypc] : yueonuk / M. U. Ko3nosa, . H.
Bonkos, A. I'. Myctagun. - M. : I'DOTAP-Menua, 2018. - Pexxum nocryna:
https://www.rosmedlib.ru/book/ISBN9785970446560.html
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