degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Buosorust oryxoneBoil KIETKH
M0 HANPABJIEHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa Onopuznku

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: W.B. ManyxoB, 1-p OHOJI. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu kadenpsl onogusuku 27.01.2025



AHHOTANMA

B »stOoM Kypce OyayT paccMOTpeHbl OHOpHU3MYecKHe W OWOXMMHYECKHE OCHOBBI (YHKIIMOHHUPOBAHWUS
OITyXOJIEBBIX KJIETOK. COBpEMEHHBIE TIOAXObI K H30MpaTeIbHOMY TTOABICHHIO HX POCTA, KOMOMHUPOBAaHHEIC
METO/IbI JICUCHUS PAKOBBIX 3a00JICBaHHUIA.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Ilenp Kypca cOCTOMT B O3HAKOMJICHUM CTYAEHTOB C COBPEMEHHBIMU 3HAaHUAMM M IOCIEIHUMHU
HAy4YHbIMH JOCTIDKCHUSIMH B OHOJOTMHM M MEIWIUHE, CBSI3aHHBIMH C MPHUYMHAMHM BO3HMKHOBEHMUS,
MEXaHN3MaMH{ Pa3BUTUS U KIMHUYECKUMH TPOSBICHUAMH OITyXoJiel (HOBOOOpa3oBaHMIA), a TaKkkKe ¢
pa3palboTKOW METOIOB MX TMATHOCTHKH, JICICHUS U MPO(PUIAKTHKH.

33)13‘11/[ JAUCHUIIINHBI
1) 3HAaKOMCTBO O6y‘laIOLL[I/IXC$I C XUMHWYCCKUM CTPOCHUCM JKUBOM MaTcpuu

2) 3HaKOMCTBO OOYYAIOIIMXCS C OCHOBHBIMH 3aKOHOMEPHOCTSIMH Pa3BHTHUS M KH3HEACATEIHHOCTH
OpraHu3Ma Ha OCHOBE CTPYKTYpHON OpraHn3aIiy KIEeTOK

3) 3HaKOMCTBO OOYYaIONIMXCsI ¢ MOJIECKYIISIPHBIMI OCHOBaMHU 00pa30BaHUS OITYyXOJIEBBIX KIETOK
4) 3HaKOMCTBO OOYYarOIUXCS C OCHOBAMH Pa3BUTHS KaHIIEpOreHe3a

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VK-2.4 Ilpeacrapnsier myOIUYHO Pe3yabTaThl MPOEKTa (MK
VYK-2 CriocobeH ynpaBiisiTh IPOSKTOM Ha BCEX |OTACIBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
dTaNax ero peaau3aluu BBICTYIUICHMI Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

VK-3.2 YuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JESITEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToit KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTuIO IS JOCTHKESHUS IMOCTAaBICHHOMN
3a/1auu

VYK-4.1 CnocoGen Bectu 0OMEH /AeJI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii ®enepanuu W HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKaTHUBHBIC TEXHOJIOTUH, B TOM YHUCIIE

HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMHUYECKOTO U MPO(EeCCHOHATLHOTO
B3aNMOJCHCTBUS

VK-4.2 Bmageer HaBLIKAMH, HEOOXOAUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMYHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

YK-6 CriocobeH orpenensTh U peanu3oBeiBath |YK-6.1 YMmeeT pemars 3a1add COOCTBEHHOTO JTUYHOCTHOTO

HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U U NpopecCHOHAIBHOTO  Pa3BUTHS,  ONPEACIiATh H
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE peann30BbIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
CaMOOLICHKH COOCTBEHHO JIESATEIbHOCTH

OIIK-1 Bnaneet cucremoit pynnamentanbieix |OITK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBATh
Hay4YHBIX 3HAHUH B 00sacTu OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH cBOell |uccieoBaHUil B obnmactu  cBoed  mpodeccHoHaIbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb




Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI Ul TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (pHuKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHINS

OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CriocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETB:

1) TeopeTnueckue U METOJOIOTHYECKUE OCHOBBI ONOXUMHM;

2) XHMHYECKOE CTPOCHHUE JKUBOH MaTepUH: CTPYKTYypY W (QYHKIHH OCIKOB U HYKICHHOBBIX KHCIIOT,
NPUHINIB U MEXaHW3MBl BOCIPOU3BEACHHUS M COXPAaHEHUS IEe30KCHPHOOHYKICMHOBOM KHCIIOTHI
(AHK) B psany moxoneHuil (peruiMKanus U penapanms), AeKOANPOBaHUE TeHETUYECKOH MH(pOpManuu
MosekyiaaMu  puOonykienHoBoii  kucnotel (PHK), Mexanm3mbl mporeccuHra  mepBHYHBIX
TPAHCKPUIITOB, JTalbl W MEXaHW3Mbl OHOCHHTE3a ONKOB (TPAHCISNMS), NOCTPAHCISIIHOHHAS
MoU(UKAIHS OSITKOB;

3) OCHOBHBIC 3aKOHOMEPHOCTH Pa3BUTHS M KH3HEACATEILHOCTH OpraHM3Ma Ha OCHOBE CTPYKTYPHOM
OpraHM3aLUH KIETOK, (YHKIIMOHUPOBAHHUE KIETOYHOTO LIUKIIA;

4) oOume BOMpPOCH! pa3BUTHS CTPYKTYPHI U (PYHKIIUHU OIYXOJIEBBIX KIICTOK;

5) ¢akTopsl, GopMUpYIOLIHIE 3A0POBbE YETOBEKA. DTHOJIOTHIO U NTATOTCHE3 OITyXOJIH;

6) OCHOBHBIC 3aKOHOMEPHOCTH DPa3BHUTHs IAaTOJIOTHYECKUX MPOIECCOB M COCTOSHUMA. OIMyXOJeBbIi
pocr;

7) (u3MKO-XUMHYECKHE MEXaHU3MBI MaTOJIOTHH: POJIb MOBPEKICHUS PA3IMYHBIX CTPYKTYp KJIETKHU B
ee maronoruw; ¢GocQonrnazHoe TOBPEKICHHE MeMOpaH; TIEpPeKHCHOE OKHUCICHHE JIUTHJIOB;
OCMOTHYECKOE HapyIICHHE CTPYKTYPHI U (PYHKIIUH KIICTOK;

8) OHOXMMHIO MATOJOTHYECKUX MPOILECCOB: METabOIM3M OIyXOJEBOTO POCTa, (EpPMEHTATUBHYIO
cHCTeMY, OMOXMMHUIO IMMYHHUTETA IIPH OITyXOJIEBOM POCTE.



1) dopmynupoBaTh M IJIAHUPOBATH 3aJa4M UCCIEIOBAHUH B OMOXMMMHU, MOJICKYISIPHOW OMOJIOTHH U
UMMYHOJIOTHUH;

2) C TMOMOIIBI0 TMEPCOHANBLHOTO KOMIBIOTEpPAa HAXOJAWTh OuOImorpaduyeckyro HHGOPMAIHIO O
3aJ]aHHOU TEMaTHKe;

3) BOCHPOM3BOAUTH COBPEMEHHBIC METOAbI MCCIEAOBAHUS M pa3padaThiBaTh HOBBIE METOJHUYECKHE
TOAXO/IBI JIJISl PEUICHUS 3a/1a4 MEINKO-ONOIIOTHIeCKUX UCCIIeIOBAaHHA;

4) WCTIONB30BaTh TEOPETHUCCKUE W METOJMUYECKHE MOAXOBI Ul U3YUYEHUs NPHUPOAbI U MEXaHU3MOB
Pa3BUTHUS MAaTOJIOTHYECKUX TPOIECCOB;

5) ompenensaTh U OLEHUBATh BOZMOKHOCTH MOJEITUPOBAHUS MTATOJIOIMYECKHUX MTPOIIECCOB;

6) UCHONB30BaTh NMPOrPAMMHBIE CHCTEMBI JJIsi 00pabOTKM HSKCIIEPUMEHTAIBHBIX M KIMHHYECKUX
TAHHBIX, U3Y4YEHHs] OMOXMMUYECKHX IIPOIIECCOB B OPraHU3ME.

7) BBIIENATH U CUCTEMATH3UPOBATH OCHOBHBIC HJICH B HAYYHBIX TEKCTaX;

8) KpUTHUYECKH OLICHUBATH JII0OYI0 MOCTYHAIONIYI0 HH(OPMALIUIO, BHE 3aBUCUMOCTH OT HCTOYHUKA;

9) reHepupoBaTh HOBBIC UJIEH U METOANYECCKHE PEIICHHS;

10) ocymiecTBIATh MPOEKTHUPOBAHUE CBOEH HAYYHOU AESTEbHOCTH;

11) mpencraBiaTh CBOM Hay4YHBIE PE3YJIbTAThl B YCTHBIX JTOKIIA/IaX.

BJIAJIETh:

1) MeTomuKaMu IJIAHUPOBAHUS U Pa3pabOTKU CXEMbl MEAMKO-ONOIOIMYECKUX SKCIIEPUMEHTOB;

2) OCHOBHBIMH METOJaMH J1a00PaTOPHO-OMOXMMHUYECKOW U MHCTPYMEHTAJIbHON TNAarHOCTHKH;

3) MeromamM BBIACTCHUS M Pa3eleHUs MaKpOMOJICKYN; HaBbIKAMU pPabOThl ¢ aBTOMATHYECKUMHU
7103aTOpaMH, OCHOBHBIMHU TIpUEMaM XpoMaTorpaduu;

4) cnexTpo(OTOMETPHUUECKUM aHAIN30M PA3INIHBIX OHOIOTHYECKUX CHCTEM;

5) meromamu (IyOpeCHEHTHOr0, XeMUIIOMHUHECLIEHTHOTO aHAIM3A.

4. Conep:xanue JUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

1 Bgenenne 2 1

) Ba3OBI>Iev MEXaHU3Mbl BO3HHKHOBEHUS ) 1
onyxonen

3 «OHKOTeH» U «OIYXOJIEBBI» CyIpeccop 2 1

4 MexaHn3MBI peTINKaTUBHOTO CTAPEHUS 2 1

5 MexaHu3Mbl TIPOTPaMMUPYEMON THOEIH ) |
KIIETOK

6 ['eneTnueckast HeCTaOMITHLHOCTH 2 1

7 Hapyuienue aare3nu u uToCKeneTa 2 1

] Bo3sgeiicTBue OmyXoNEBBIX KJIETOK Ha ) 1
MUKPOOKPYKEHHE

9 Pons Momudukarmii MI/IKpO(ijy)KeHI/IH B ) |
WHBa3WBHOM POCTE OIyXOJIei

10 Hapymenus pynkuaun onkoOenkoB Ras u ) 1
OIIyX0JIEBOI0 cynpeccopa pS53

11 Ponb xuMuUecKuX KaHIIEPOTEHOB 2 1

12 |OukoreHHBIE BUPYCHI Y€IOBEKA 2 1

13 Crioco0bl  TpOPHIAKTHKH, JHArHOCTHKH ) 1
U JICYCHUS 37I0KAUECTBEHHBIX OITyXOJeH

14 MuieHd  ACWCTBUSL  MIPOTHBOPAKOBBIX ) 1
[IpenaparoB

15 |Bupycorenernyeckas KOHLETILHS paKa 2 1




Hroro wacos 30 15
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. BBenenune

29 ¢

[TonsTHa “omyXonp”, “mOOpOKaYeCTBEHHBIC M 3JI0KaYeCTBEHHBIC HOBOOOpa30BaHMs~ “OITyXoJieBas
nporpeccus (MHBa3us u MeTacrtazupopanue)”’. Kimaccudukanysi HoBooOpa3oBaHuii, 3a0071€BaeMOCTb
HACEJICHUS] MUPA ¥ JKUBOTHBIX Pa3JIMYHBIMU (POpMaMU OITyXOJICH.

2. ba3oBble MEXaHU3Mbl BO3SHUKHOBEHHUSI OITyXOJ€i

ba3zoBbie MexaHM3MBI BO3HUKHOBEHHUsI omyxosied. V30pIToUHOE pasMHOXKEHHE KIIETOK BCIEICTBUE
HapyLICHUI O3UTUBHON U HEraTUBHOM PETyJISLUs KIETOYHOIO LIMKJIA.

3. «OHKOTeH» U «OIYXOJEBBIH» CyIIpeccop

IToHsATHA «OHKOTEH» U «OIYXOJEBbIi» cynpeccop. Hapymienus GpyHKINN OHKOTEHOB U OIyXOJEBBIX
CYIIPECCOPOB, PETYIUPYIOIINX KICTOYHBIN UKL, B KJIIETKAX Pa3JINYHBIX HOBOOOPA30BaHHUH YEJIOBEKA.

4. MexaHu3MEbI PCINIMKATUBHOI'O CTApCHUA

MexaHU3MBI PCINIMKAaTUBHOIO CTApCHUA KIICTOK WM HMX HAPYIICHHUA IIPU KAHICPOICHC3C. Pomb
TEJIOMEpa3bl B UMMOPTAJIN3alluy HEOIIJIACTUICCKHUX KIICTOK.

5. MexaHu3MbI IPOrpaMMHUPYEMOii THOEITN KIIETOK

CnocoObl 1 MeXaHU3MBI IPOTrPaMMHPYEMOM TH0emH KJIeTok (armonTos, ayrodarus u ap.). Hapymenus
PETYJSIMK allonTo3a U ayTo(aruu B OIyXOJIEBBIX KIIETKaX.

6. I'eneTnueckast HECTAOMIIBHOCTH

I'enernueckas HecTaOWIBHOCTh HEOIUIACTHYECKUX KIETOK: MYTH BO3HMKHOBEHHSI M POJIb B
OILyXOJIEBOM IIPOTPECCHUH.

7. Hapymienue aare3suy 1 HUTOCKEIeTa

Hapymenue aare3mm M IUTOCKENETa OIYXOJEBBIX KIETOK U CBSI3aHHOE C HUMH INPHOOpETeHHE
«JIOKOMOTOPHOTO» (heHOTUNA. DIUTEIHATbHO-ME3CHXUMaIbHAs TPAaH3MLUS B HHBAa3UBHOM pOCTE
PAKOBBIX OITyXOJIEH.

8. BozneicTBue OITyXOJIEBBIX KJIETOK HA MUKPOOKPYKEHUE

Bo3saeiicTBre OMyXONEBBIX KJIETOK Ha MHUKPOOKPYKEHHE: pa3pylICHUE BHEKIETOYHOIO MAaTPHUKCA,
CTHMYJISIIIVSI aHTHOTeHE3a, MOAN(UKAIUS CTPOMBI.

9. Ponb Mogudukanuii MUKPOOKPYKEHHS B UTHBA3UBHOM POCTE OITyXOJIeH

Ponpr  mopudukanuii  MUKPOOKpY)KEHHS B  WHBa3WBHOM pOCTE  OMyXoliel. MexaHu3Mmbl
METacTa3UpOBAHUS PAKOBBIX OMyXxoJeil. OCOOEHHOCTH MPOrPECCHH JICHKO30B.



10. Hapymrenus ¢yHkimu oakoOenkoB Ras u omyxonesoro cymnpeccopa p53

Hapymenus ¢pynkunu onkoOenkoB Ras u omyxoneBoro cympeccopa pS3 — Haubosiee yHUBEpCalbHbIC
MOJIEKYJISIpHBIE M3MEHEHHMS B KJIETKaxX pas3JIMdyHbIX HOBOOOPAa30BaHMI 4eJIOBEKa M >KUBOTHBIX.
MexaHn3MBl OHKOT€HHOTO JeHCTBUSA MyTanuid Ras u p53.

11. Ponb XMMHUYECKUX KAHIEPOTCHOB
Poib xuMuYeCKUX KaHIIEPOTEHOB, PaJIMallii U MHGEKIIMOHHBIX areéHTOB B PA3BUTHH OITYXOJICH.
12. OHKOTeHHBIE BUPYCHI YEJIOBEKa

OHKOTreHHBIE BHUPYCHl YEJIOBEKA: MEXaHM3Mbl OHKOT'€HHOTO MACWCTBUSI M THUIBI BO3HUKAIOIINX
OILyXOJIEH.

13. CnocoObl MpohMITaKTUKH, TUATHOCTUKH ¥ JICUCHHS 3]I0KAY€CTBEHHBIX OIyXOJIeH

HoBble cmocoObl NpO(UIAKTHKH, AWATHOCTUKM M JIEYEHHUsS] 3JI0KAUECTBEHHBIX OITyXOJIei,
OCHOBAHHBIE HA BBIICHEHUHN MOJIEKYISPHBIX MEXaHU3MOB KaHIIEpPOTeHeE3a.

14. MuiieHn AeicTBHS MPOTHBOPAKOBBIX MPENAapaToB

OCHOBHbIC ~ MHIICHU JCHCTBHS TNPOTHBOPAKOBBIX  MpPENMapaToB. AHaJIW3 TICHOMHBIX H
OMOMEIUIIMHCKHAX 0a3 TaHHBIX 110 TEMATHKE.

15. Bupycoreneruueckasi KOHLEIIIUS paKa

Bupycorenernueckas xonuenus paka JI.A. 3uwisOepa. [lonstie oHkorenHoro Bupyca. OCHOBHBIE
IPYIIIBI OHKOTCHHBIX BHPYCOB YEJIOBEKA M YKMBOTHBIX (2J€HOBHPYCHI, T€PIECBUPYCHI, MAIOBUPYCHI,
PETPOBHUPYCHI U Ap.).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopHsi ¢ MEAMAPOEKTOPOM U 3KPAHOM, IOCTYTIOM B c€Th MIHTEepHET.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
®onp 6a30Boi Kadeapor:
1. lMarodusmnonorus. B 2 1. T. 1 [Dnexrponnsiii pecypc] : yueOnuk / I1.®. JIutBuukuil. - 5-€ u3m.,
nepepad. u got. - M. : '90TAP-Menua, 2016. -
http://www.studmedlib.ru/book/ISBN9785970438374.html
2. Knmuanueckas onkonorus. M30pannblie nekuuu [DnexTponnslil pecype] / JI.3. Benbmiep, b.1.
[Monsxos, C.b. Ilerepcon - M. : I'D0TAP-Menua, 2014. -
http://www.studmedlib.ru/book/ISBN9785970428672.html
3. Oukonorus [OnexTpoHHEIH pecypc] / mox obmeit pex. C. b. [lerepcona - M. : [DOTAP-Menna,
2014. - http://www.studmedlib.ru/book/ISBN9785970425329.html

JomnonHurensHas aureparypa

®onp 6a30Boi Kadeapor:

[TaTtodusuonorus. 3amaun u TeCTOBBIC 3a1aHUS [ DJIEKTPOHHBIN pecypc] : y4eOHO-MEeTOIUIECKOe
nocobwue / [1.®. Jluteunkwuii, B.A. Boiinos, C.B. [Tupoxkos, C.b. bonesuu, B.B. [Taganko, A.A.
Hogsukog, A.C. Cusbix; o pex. I1.®. Jlutunkoro. - M. : [90OTAP-Meauna, 2013." -
http://www.studmedlib.ru/book/ISBN9785970424834.html



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

RosOncoWeb - http://www.rosoncoweb.ru/ Kanmieporenes -
http://surgeryzone.net/patient/onkologiya/kancerogenez.html Meauunackas onnaiiH-OnbIMOTEKA -
http://doctor-i.ru/onkologiya/obshee-ponyatie-opuholei-onkologii.-dobrokachestvennie-opuholi.html
Omnxkosornyeckuii moprain - http://onco.ucoz.net

DBOJIFOIMOHHBIN B3IJISA HA OIYXOJIb CYJIUT PEBOJIOIMIO B OHKOJIOTHH -
https://www.gazeta.ru/science/2011/04/04 _a 3573945.shtml

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He ucnonesyrores
9. Metonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO U CHUILTHHBI (MOXYJIs)

CryneHT, M3y4arollui JTUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENILHOM Pa0OThI CTY/ICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, NpeAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIEW U MPOMEXYTOUYHON aTTeCTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIoOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
MIpenoAaBaTesio.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kaeapa Onopusnku

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: W.B. ManyxoB, a-p 61os. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

YK-3 CrnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO JUIS JOCTHKECHUS IMOCTABICHHOMN
3aj1auu

VK-3.2 YyuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JeSITEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

YK-4 CriocoGeH MpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHATBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CnocoGen Bectu 0OMEH /AeJI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii @enepanii M HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIIBHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBHOTO  pa3BUTHS,  ONPENeNsTb |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENILHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CnocobeHn aHanmu3upoBarh 3ajady, [JIAHHPOBATbH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-4 Crioco0eH ycrenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATh 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOITYKTOB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B c(hepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCUOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY




[MK-1 Crocoben craButh, hopmanuzoBbiBath 1 |[IK-1.1 CriocoGeH HaxomuTh, aHATH3UPOBATH U 0000IIATH
pemars 3a/1a4u, B TOM YUCIie pa3padaTeBaTh U |MH(POPMAIHIO 00 aKTyaJbHBIX pe3yJbTarax HCCICIOBaHUI B
MCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN paMKax TEeMaTH4ecKoil 00JacTH CBOeW NMpogecCHOHATBHON
M3y4aeMBbIX SBIICHUH U MPOIECCOB, CHCTEMHO  |ACATEIBHOCTH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-2 CriocobeH caMOCTOsTENHHO WK B [IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTL HAYYHBIE
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MPOBOIANTH KOJIJIEKTUBA

HAY4YHBbIC UCCIICAOBAHUA U UX anp06auI/Ho

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus JUCIUIUINHEI « BHOIOTHS OMyX0IeBOM KIIETKI» OO0YUarOIIHICS TOJKEH:

3HAThb:

1) TeopeTnueckue U METOJOIOTHYECKUE OCHOBBI ONOXUMHM;
2) XMMHYECKOE CTPOCHHUE KMBOH MaTepHU: CTPYKTYpPY M (DYHKIMH OEJIKOB M HYKJICHHOBBIX KHCIOT,
NPUHIMIB U MEXaHW3MBl BOCIPOU3BEACHHUS M COXPAaHEHUS Ee30KCHPHOOHYKICMHOBOM KHCIIOTHI
(IHK) B pany mokosneHui (periMkauus W pernapanusi), AeKOAUPOBaHUE MCHETHYECKOH HMH(pOpMaIUu
MosekyaamMu  puOonykienHoBoii  kucnotel (PHK), Mexanm3mbl mporeccuHra  mepBHYHBIX
TPAaHCKPUNTOB, 3Tallbl W MeEXaHU3Mbl OHOCHMHTE3a OENKOB (TpaHCHSALMs), NOCTPAHCISLHOHHAs
MoU(UKaIHS OSITKOB;
3) OCHOBHBIC 3aKOHOMEPHOCTH Pa3BUTHS U KU3HEICATEIPHOCTH OPraHu3Ma Ha OCHOBE CTPYKTYpHOU
OpraHM3aLUH KIETOK, (YHKIIMOHUPOBAHHUE KIETOYHOTO LIUKIIA;
4) o61ue BOIPOCH Pa3BUTHSI CTPYKTYPBI H (PYHKIIMH OIyXOJEBBIX KIETOK;
5) ¢akTopsl, GopMUpYIOLIHE 310POBbE YETOBEKa. DTHOJIOTHIO U NTATOTEHE3 OITyXO0JIN;
6) OCHOBHBIC 3aKOHOMEPHOCTH DPa3BUTHS MATOJIOTHYECKUX IMPOLECCOB M COCTOAHMH. OmyxoneBbIi
pocr;
7) GU3UKO-XMMHUUECKHE MEXaHU3MBbl MAaTOJIOTHH: POJIb MOBPEKIACHUS PA3IUYHBIX CTPYKTYP KJIETKU B
ee maronoruw; ¢GocQonrnazHoe TOBPEXKICHHE MeMOpaH; TIEpPeKHUCHOE OKHUCICHHE JIUIHJIOB;
OCMOTHYECKOE HapyIICHUE CTPYKTYPbI U (YHKIHHU KIECTOK;
8) OHOXMMHIO TMATOJOTHYECKUX IPOILECCOB: METAbOIM3M OIyXOJEBOTO POCTa, (EPMEHTATUBHYIO
cucTeMy, OMOXMMHIO IMMYHHUTETA MPH OITyXOJIEBOM POCTE.

yMeThb:
1) dopmynupoBaTh U MIAHUPOBATH 33Ja4YM UCCICAOBAHUN B OMOXUMHH, MOJIEKYIAPHONH OHOJIIOTUH U
UMMYHOJIOTHH;
2) C NOMOLIBIO MEPCOHATBFHOIO KOMIBIOTEpPA HAXOAUTh Oulimorpaduyeckyro HHGOPMALHIO MO
3aJJaHHOU TEMaTHKE;
3) BOCHpPOM3BOIOUTH COBPEMEHHBIE METOHIBI HCCIEIOBAHUS W pa3padarbiBaTh HOBBIE METOJMUYECKHE
MOAXO/BI IS PELICHUS 3a/1ad MEINKO-ONO0IOTHYeCKNX UCCIIeJOBAaHHH;
4) wWCnoNB30BaTh TEOPETUUECKHE U METOAMYECKUE MOAXOMABI sl U3YUYCHHUS MPHUPOABI U MEXaHU3MOB
Pa3BUTHUS MATOJIOTHYECKUX TPOIECCOB,;
5) onpenensiTh U OLIEHUBATh BO3SMOXKHOCTH MOJECIIMPOBAHUS ITATOJIOTHYECKUX MPOLIECCOB;
6) uCmoIb30BaTh NMPOrPaMMHBIE CHCTEMbI Al 00pabOTKM HKCIIEPUMEHTANbHBIX M KIMHHYECKUX
JAHHBIX, U3Y4YCHUSI OMOXMMHUYECKHX MPOLIECCOB B OpPraHU3Me.
7) BBIIENATH U CUCTEMATU3UPOBATh OCHOBHBIC HJIEH B HAYYHBIX TEKCTaX;
8) KpUTHYECKH OLIEHUBATH JIIO0YIO MOCTYNAINLYI0 HH()OPMAIIHIO, BHE 3aBUCIMOCTH OT UCTOYHHUKA;
9) reHepupoBaTh HOBbIE UJIEU U METOINYECKHUE PEIICHUS;
10) ocymIecTBIATh MPOSKTHPOBAHUE CBOCH HAYYHOU ACSITEILHOCTH;
11) mpencTaBisATh CBOM HAay4YHBIE PE3YNIBTAThl B YCTHBIX JOKIAaX.

BJIA/1eTh:
1) MeronMKamM IUTAHUPOBAHUS U Pa3pabOTKH CXEMbI MEAUKO-OMOIOTUIECKUX IKCIIEPUMEHTOB;
2) OCHOBHBIMH METOJaMH JIAOOPaTOPHO-OMOXUMHUYECKOM U MHCTPYMEHTAIbHON INarHOCTHKH;
3) wMerogaMM BBIACICHUS W paslefieHHs: MaKpOMOJIEKYN; HaBBIKAMU DPaOOTHI C aBTOMAaTHYECKUMHU
7103aTOpaMH, OCHOBHBIMH ITpUe€MaM Xpomatorpaduu;
4) cnekTpoOTOMETPUUECKUM aHAIN30M Pa3INYHBIX OMOIOTUYECKUX CUCTEM;
5) Meronamu (IyopecleHTHOTO, XeMIJIIOMHHECIICHTHOTO aHAJN3a.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0




C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. [ToHsTHE OMTYyXOJIEBOTO POCTA.

2. OcHOBHBIE OHONOTHYECKHE OCOOCHHOCTH OIMYXOJIEBOM TKaHHW: aBTOHOMHOCTBH OITyXOJIEBOTO POCTa,
arunu3M ~ omyxoinu  (Mopdonoruueckuid, (QYHKIUOHAJIbHBINH, OWOXMMUYCCKUM, aHTUTCHHBIN),
WHBAa3WBHBINA POCT, METACTa3UpOBaHKE, peruanBupoBanue. 3. [loHsATHE 0 mporpeccuu omyxoJien.

4. KnonanpHasi mnpupoma omyxojei. Kiaccupukanms u HoMeHKiarypa omyxoiei. I[IpuHUImIeD
KJIaCCU(HKALIUH OITyXOJICi: THCTOIOTNYECKUE, THCTOI€HETHYECKUE, KITMHUKO-MOP(OJIOTnIecKre 1 ap
5. OCHOBHbBIE MOZENM, IPHUMEHSEMblE B OKCIEPUMEHTAJIbHONH OHKOJOIMM; WHIYLUPOBaHHbBIE WU
MepEeBUBaEMBbIC OITyXOJIH, CIIOHTaHHbIE, KJIECTOUYHBIC M OPTaHHbIE KYJIBTYPHI

6.XapakTepHble 0COOCHHOCTH B METabO0JIM3Me OIMyXOJIEBbIX KIETOK.

7.TenomMepbl )KUBOTHBIX KJIETOK- MX IPUPOAA U 3HAYCHUE TSI KIETKU.

8.Tenomepasza: opranuzanust JaHHOro (GepMeHTa, (PYHKLUUS B KIETKE M CBSA3b C MPOLIECCOM PAKOBOM
TpancGopMaIuu KIETOK.

9. broxumus MeTacTa3upOBaHHUS.

10.BnusiHne omyxoyiy Ha 0OMEH BEIECTB ¥ TOMEOCTa3

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKazaBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuaa, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynupoBKax 0a30BBIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH MOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

3a4ét MpoBOAUTCS B YCTHOH (opMe 1o OuieraM. B kaxom Ouiiere peacTaBiIeHO JIBa TEOPETHYECKUX
Borpoca. [Ipu npoBenenun 3auéra oOydaromiemycs npeaocrasisercs 30 MUHYT Ha OAroToBKy. Ompoc
00y4aroIIerocst He JIOJDKEH MPEBBIIIATh OTHOTO aCTPOHOMHYECKOI'0 Jaca.



