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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: DBOTIOIMOHHAS] OUOJIOTHS
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: VipasieHre HHHOBAIMSIMHU B OU3HECE

®dusTex-1koiia OM3HECa BRICOKUX TEXHOJIOTHHM
LOCHTP O6pa3OBaTeJIBHBIX nporpamMmm DuU3TEX-IIKOJIEI OMOIOTHYECKON 1 MeZ[HL[PIHCKOfI

(buzuku
Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectpbl, HOpMBI TPOMEKYTOUHON aTTECTAIHH:
3 (ocenHuit) - 3auet

4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 40 Bcero, B TOM 4HCIIE:
nexuuu: 20 yac.
cemuHapsl: 20 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 50 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBuiIu:

B.A. CxobeeBa, kaHJ1. OM0JI. HAyK
T.A. YepHoB, cTrapimii npenogaBareib

[Iporpamma obcyxieHa Ha 3aceflaHuu IIeHTpa 00pa30BaTeNbHBIX MporpaMM DOU3TEX-IITKOJIbI OHOTOTHYECKON 1
MeauimHcKor ¢usuku 27.03.2025



AHHOTANMA

JIeKIMOHHBIA CeMECTPOBBIA KypC 3HAKOMHUT C COBPEMEHHBIMU MPEJICTABICHUSIMH O MEXaHW3Max M 3Tarax
3BOJIIOIIMOHHOTO Pa3BUTHSI OPTaHUYECKOTO MHpa M 3BOJIOIMOHHOTO CTAaHOBJIEHHUS YeloBeKa pa3yMHOTro. B
Kypce  pacCMaTpPHUBAIOTCS  WCTOPUYECKHAE  AaCMEeKTHl  CTAHOBJIICHWUS  KOHIEMIUH  MPOUCXOKICHUS
O0ropa3sHOOOpa3Hsi, OCHOBAaHUS COBPEMEHHON SBOJIOIMOHHOW TEOPUM W WX NPWIOKEHHS K aKTyaJlbHBIM
BOIIPOCAaM.

PaccmarpuBaroTcsi MOHATHS HACIEACTBEHHOCTH M M3MEHYHMBOCTH, T€HETHYECKHE MPOLECCHl B MOMYISIIHIX,
paBHOBecue Xapau-BaitnGepra. HelitpanbHast sBomonms. EctecTBenHblil 0TO0p — BUAbl 0TOOpa HAa ypOBHE
opranuzMoB. Maremarndyeckoe omnucanue otoopa. EcrecTBeHHBI 0oTOOp — BHABI OTOOpa Ha YpOBHE
nocnenoBarenbHoCTe. OTOOP M npeiid, nerexkuus ordopa. Konnenmun Buga. BunooOpa3oBanue. DBONIOIHS
TeHOB W TeHOMOB. (DyHKIMOHAIbHAA JBOJIOLMS. DBOJIONUS HKOCHCTEM. OBONIOIMOHHBIE HOBIIECTBA.
Bo3HukHOBeHME W pa3BUTHE KU3HW Ha 3emiie. Dnuakapckas (ayHa W ee OTHOIICHHWE K KeMOPUKCKOM.
KemOpwuiickuii meprion W keMOpuiickuii B3pbIB. [losiBlIeHME BCEX COBPEMEHHBIX THIIOB IKHBOTHBIX.
[Taneo3olickuii mepuod U BBIXOA HA CYIY PACTCHUM U KMBOTHBIX. M€30301 — B3JIET U MaJCHUE TUHO3aBPOB.
KaifHo30#1 — spa MIIEKONMTAIOMINX, MOKPHITOCEMEHHBIX W HACEKOMbIX. BO3HHKHOBEHHE JTWHUU 4YeOBEKa
pasymHOro u ee pazButue. CTaHOBJICHHE YEJIOBEKAa COBPEMEHHOTO THIIA.

1. leau u 3apauu

eap AUCUMNIMHBI
- 3HAKOMCTBO ¢ OCHOBHBIMU HAYYHBIMU TEOPUSMHU IBOJTIOIMOHHOTO PA3BUTHSL.

33)13‘11/[ JAUCHUIIINHBI
- HOJIYy4YUTb NPCACTABJICHUC 00 3BOJ'IIOI.[PIOHHOI>1 TCOpHUHU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETEHIIUN
YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.1 AnanusupyeT 3a7a4y, BbIJICTSI STallbl €€ PEIICHUS,
KPUTHYCCKUI aHaIU3 U CUHTE3 HHpOpMaIHK,  |ACHCTBHs IO PEIICHUIO 3a/1a4K
OPUMCHATH CHCTEMHBIN MOAXOA uist perneHust | VK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHPOBAHHO
MOCTAaBJICHHBIX 3a7a4 (dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU
OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH, OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
UCTIONIb30BaTh OMOJIOTHYECKHE OOBEKTHI U HaMeyJaTh MyTH €€ peleHUs

MPOIIECCHI, OCHOBBIBASICH HA MATEMATUUYECKUX,
(PU3NIECKUX, XHMUYECKHX, OMOJIOTHUECKUX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SIX

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U OIIK-4.1 Bmageer weromaMu Hay4yHOTO IIOMCKa |
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH) WHTEIUIEKTYyallbHOTO aHalln3a WHGOpPMAlUd TpPHU PElICHUH
TEXHOJIOTUYECKON HH(POPMAIMH ISl pEIICHUsT  |3a1a4 MPpoeCCHOHANBHON IS TEIbHOCTH

(byHIaMEHTaIBHBIX U MPUKJIAJHBIX 334

[MK-2.3 CniocobeH npencTaBiiTh HayuyHbIC YTBEPKACHUS, NX
000CHOBaHMS U [OKa3aTeIbCTBA, HAyuHbIE IPOOJIEMBI U UX
ITK-2 CriocoOeH aHaIM3upOBaTh MOJYYCHHBIC B |PCIICHUS SICHO M TOYHO B TEPMHUHAX, MOHSTHBIX JUIs

X0Jle HayYHO-HCCIIEI0BATENLCKOM PaOOTHI po(eCCHOHANBHOM ayIUTOPUM B MUCHMEHHOW U YCTHOM
JIAHHBIE U JIEJIATh HAYYHBIE BHIBOJIBI dopme
(3aKioueHus) [IK-2.2 VYMeeT HaxoguTh  KIIOYEBBIE  [APAMETPHI,

onpeaciarommue Mn3lydyacMocC SABJIICHUC, U MPOU3BOAUTH
YHCJICHHBIC OLICHKHU I10 MOPAAKY BECIINYHHBI

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OCHOBBI PBOJIOLIMOHHON TEOPUH.
YMETb:
- aHAITM3UPOBATH OCOOEHHOCTH PA3BUTHS KUBBIX OPTaHU3MOB C TOUKH 3PEHUS SBOJIOIMOHHON TEOPHUH.
BJIAJICTh:



- HaBbIKaMH pacCIiO3HaBaHWA BHUAOBBIX ITPU3HAKOB.

4. Conep:kanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHSATHH

TpynoeMKOCTh MO BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

No Tema (pazmern) TUCITUTUTHHEL
Jlextiun | Cemunaper | JlaGopat. paGoOTHI Camoct.
pabora

1 [MpoGnema MPOUCXOXKICHHSI ) ’ 4
OMOJIOrNYECKOro PasHOOOpa3usl

) Boproa 3a CYLIECTBOBaHHE u 1 1 3
€CTeCTBEHHBIN 0TOOP

3 Ontorenes 2 2 4
[Ipoucxoxnenne  xu3Hu. Mwup  no

4 BO3HHUKHOBEHUS KJIETOK. l'unoresa 1 1 3
BO3HMKHOBEHUS] MHOTOKJIETOYHOCTH

5 Buner otbopa 2 2 4

6 CurHanpHple TYTH M TE€HBl  C 1 1 3
TIEHOTPOITHBIM 3P PEKTOM

7 OBOJIIOLMOHHBIE | 1 4
Hosiectsa.llomumoppusm

] BoznukHoBenue JIUHUH YeI0BeKa 1 1 4
pasyMHOTO

9 Uenosek BoIIpsiMIIeHHBIH, Homo erectus 2 2 3

10 KemOpwii. [Taneo3oickas apa. | 1 4
Meszozoit.KaitHo30i

1 [losiBnenne uyenoBeka  COBPEMEHHOTO ) 5 3
TUIA

12 |KpomMaHbOHCKHI YeIOBEK 1 1 4

13 |Heonmutuueckas peBOIIOIUS 2 2 3

14 CoBpeMeHHble ~ oOmecTBa W HUX 1 1 4
cnenuduyeckue 00Ie3HN

Hroro yacos 20 20 50

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 3 (Ocennuii)

1. IIpobiema nporcxokaeHNsT OMOIIOTHYECKOTO pa3HooOpas3us

Hp06J1eMa MPOUCXOKACHUA OMOJIOTHYECKOTO

KOHIIETITyaJIU3aIlH.

N3meHunBoCTh 110 JlapBUHY U COBPEMEHHBIN B3IVISL.

pazHooOpasusi.  Mcropust — u3ydeHUs

u

OmnpeneneHHas 1 HeonpeIeeHHas U3MEHYUBOCTh 110 JlapBuny. MyTannonHast, MotupuKalnoHHast U
KOMOMHATHBHAsI ©3MEHYMBOCTH, YAaCTOTa MyTauil de novo.




2. Bopb0a 3a cyiiecTBOBaHUE B €CTECTBEHHBIN 0TOOP

Bopb0a 3a cyiiecTBOBaHUE W €CTECTBEHHBIN OTOOD.

[lonsiTne abCONIOTHOW W OTHOCHTENBHOW MPUCTIOCOONICHHOCTH. M3MEHeHHe 4acToT ajuieseld Mmpu
0TOOpE MPOTHB PELECCUBHOTO AJUIEIIS, IPEUMYIIECTBE TETEPO3UTOT U IPEHUMYILECTBE TOMO3HIOT.

MaremaTtudeckoe onvcanue oToopa.
I'enernueckuii apeiid u oTdOp.

3. O"Torenes
Pasnoxenue GpeHoTHNUYECKOM qucniepcun. Jlucnepeus mo KOMMYSCTBCHHBIM MTPH3HAKAM.
OHTOreHe3, COOTHOIICHUE TeHoTHTA U (eHOTHITA. DOPMUPOBAHKE MTPU3HAKOB B OHTOTEHE3e. [ €HBI ¢

OOJIBITNM U MaJIbIM 3P HEKTOM.

4. IlpoucxoxaeHue KU3HA. MHp [0 BO3HMKHOBEHMSI KIIETOK. [umore3a BO3HUKHOBEHHS
MHOTOKJIETOYHOCTH

IIpoucxoxkeHHE HKU3HU, MUD JI0 BOSHUKHOBEHUS KJIETOK.

IMpokapuoTHueckas KJIeTka, BOSHUKHOBEHHE adpOOHON DHEPTETHKH.

DykapuoTuieckas KieTka — TeOpUsi CUMOHOTeHEe3a.

Mup 70 MHOTOKJIETOYHOCTH. [ MIOTE3bI BOBHUKHOBEHUS MHOTOKJICTOYHOCTH.

5. Buner otbopa

CTabunu3upyroImui 0TOOp Ha YPOBHE OPraHU3MOB U HAa YPOBHE MOCIICIOBATEIBHOCTEH.
JIBroKyIui oTOOp Ha YPOBHE OPraHM3MOB M Ha YPOBHE MOCIICIOBATEIIEHOCTEH.
Pa3znoo6pa3suii oroop.

6. CUrHaNbHBIC MMyTH U TEHBI € TICHOTPONHBIM 3 dHekToM

CurHanbHbIE MYTH U TE€HBI ¢ TieHoTponHbIM 3 dekroM. Kpeoas! u aanTHBHBIN JaHadr.

7. OBomounonHble HoBuecTBa. [lomumopduzm

3BOJ’IIOL[I/IOHHLI€ HOBHICCTBA — OTKYda 6epch5{ HOBBIC ITPU3HAKH.
HOJ’II/IMOp(bI/IBM B IOIMYJIANUAX U 3BOJIFONMOHHBIC HOBIIICCTBA. AJ'IBTPYI/ISM B IpUpoAacC.

Cemectp: 4 (Becennuii)
8. BO3HMKHOBEHHUE TUHUH YEJIOBEKA Pa3yMHOTO

Bo3HUKHOBEHHE JIMHAM YelIOBEKa pasyMHOTrO. Jluans ABCTPAJIOIIUTCKOB. DKOJIOTUYECKUE ycCJl10BUs
BBIACJICHUS JIMHUU Y€JIOBCKA YMCJIOIO. Bo3HukHOBEeHHE MIPAMOXOKACHU .

9. Uenogek BeimpsaMieHHBIH, Homo erectus

UYenosek BoinpsiMiieHHBIH, Homo erectus. [lepBast BonHa paccenenus u3 Adpuku. Kynsrypa uenoBeka
BBIIIPSIMIIEHHOTO, OBJIAJICHUE OTHEM.

10. Kem0puii. [1aneo3zoiickas spa. Me3o3zoii.Kaitno3oi

Onuakapckas (ayHa.

Kembpuii, kemOpuiickuii B3pbiB. DOpMHPOBaHNUE COBPEMEHHBIX TUIIOB KUBOTHBIX.
[Taneo3oiickas apa. BeIxon Ha Cynly pacTEeHMI U KHUBOTHBIX.

Meszo3o0ii. Pacuser u nagenne nuHo3aBpoB. MIMIakTHbIE 1 OMOLEHOTHYECKHE THIIOTE3bI.



Kaiinozoii. ®opMmupoBaHHE COBPEMEHHBIX OTPSIOB U CEMEWCTB MIICKONHUTAIOMINX, NTHI[ U
LBETKOBBIX pacCTEHUH. PaciBET HACEKOMBIX.

11. IlosiBnieHre 4YEIOBEKa COBPEMEHHOrO THHA

[losiBneHne dvenmoBeka COBpeMEHHOro Tuma. HeaHaepTanbCKHMH 4YeIOBEK M €ro KyiabTypa. [eHsl,
BOBJICUCHHBIE B 00€CIIEUeHNE WICHOPA3AEIbHON peyn.

12. KpoMaHBOHCKUH YETIOBEK

KpomanboHckuii uenoBek. Bropas BomHa uncxoma u3 Adpukd, pacceleHHe KpOMaHbOHCKOTO
yesoBeka. GopMUpOBaHHE JTOKATBHBIX TTOMYJISIHHA.

13. HeonuTtrueckast peBOIOLHS

Heonutnyeckass peBomonnsa. BO3MOXHBIC COIUANBHBIC CTPYKTYPBI MEPBBIX 3EMIICACTBICCKIX
OOILMH.

14. CoBpemeHHbIe 00IIECTBa U UX CTICITU(pUICCKIE OOIe3HH

CoBpeMeHHbIe 001IeCTBa 1 UX crieruduaeckue Oone3nu. Bropoii nemorpadudeckuii mepexos u ero
pOJIb B CO3/IaHMH COBPEMEHHOM T'€HETUYEeCKON CTPYKTYPhI OIMYJISINIA YeT0BeKa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0XMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTopus, MyJIBTUMEANA TIPOEKTOP U 3KPaH, HOyTOYK.
CBeToBBIE MUKPOCKOIIBI, JAMUHAPHBIHN O0KC, damku [1eTpy, roToBbIe THCTOIOTHYECKUE MTPEenaparsl,
XOJIOAWIIBHUK, TEPMOTAThI, HAOOPHI PEaKTUBOB, Oy(epHbIC PACTBOPHI, ICHTPU(PYTa, aBTOKJIAB.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI
OcHoBHas JuTeparypa

JomnonHurenbpHas auTeparypa

JomnonuurensHas aureparypa pekomengosana MILY Ckonkoso.

A.B. Mapkos. DBosronust yenoBeka. T. 1. O6e3bstHbl, KocTH, TeHbl. M.: Actpenb: Corpus, 2011. 510 c.
A.B. Mapxog, E.b. Haiimapk. OBomrorus. Kimaccuueckue uyien B cBeTe HOBBIX OTKpBITHH. M.: ACT,
Corpus, 2014. 656 c.

A.C. Cesepuos. Teopust sBomoruu. M.: I'ymanutap. uzn. nerp BJIAJIOC, 2005. 380 c.

D. Futyuma, M. Kirckpatrick. Evolution. Sunderland, Massachusetts U.S.A.: Sinauer Associates, 2017.
600 p.

J.B. Pucc, JI.A. Yppu u ap. "<buonorus Campbell B 3-x Tomax. Tom 1. Xumus xuznu. Kierka.
I'enernka": uanexruka, 2021, 672 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MS Ofice

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



VYeneniHoe ycBOeHHE Marepuala Kypca IpeirosiaraeT IOCEIIEHUE JIEKIMH, BIYMYMBOE H3yueHHE
PEKOMEHyEMOM JINTEPATYPHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: buorexnonorus
HpO(l)I(lJIb MnoATrOTOBKMU: praBJ'ICHI/IC HWHHOBallUsIMU B OousHece
dusTex-1koiia OM3HECa BRICOKUX TEXHOJIOTHM
LOCHTP O6pa3OBaTeJ'IBHBIX nporpamMmm DuU3TEX-IIKOJIEI OMOIOTHYECKON 1 MC,I[I/II_II/IHCKOI\/’I

(buzukn
Kypc: 2
KBaJIMpUKALUS: GakanaBp

Cemectpbl, HOpMBI IPOMEKYTOUHON aTTECTAIHH:
3 (ocenHui) - 3auet

4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T
PazpaGoTunkm:

B.A. CxobeeBa, kaH[I. OUOII. HAyK
T.A. YepHoB, cTapuiuii npernogaBareb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

OIIK-1 CriocobeH u3y4arb, aHaTHM3UPOBATS,
HCIOJIb30BaTh OMOJIOTMYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHUECKUX,
(pU3NIECKUX, XUMUUECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,
HaMeyarb MyTH €€ PELCHUS

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOH U (M)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJIHBIX 3349

OIIK-4.1 Brnageer weTromaMM Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PElCHUH
3a7a4 npodeccHoHAIBHOM AesITeNbHOCTH

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[1K-2.3 CniocobeH npencTaBiiTh HaydHbIE YTBEPKACHHUS, HX
000CHOBaHMA M JIOKa3aTeIbCTBA, HAydyHbIE MPOOJIEMBI U UX
pelieHUs] SICHO M TOYHO B TEPMHUHAX, MOHSATHBIX JJIs
npoeCCUOHANBHON ayIuTOPUN B MUCHBMEHHOW M YCTHOH

dhopme

IIK-2.2  VYMeeT HaxOmOUTh  KIIIOUEBBIC
OTIpEICIAIONINE H3y4yaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

rapaMeTpebl,
U IIPOU3BOIUTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus JUCIUTUIMHBI « DBOITIOIMOHHAS OMOIOTHS» 00yUYaIOIHIACS JOJKCH:

3HATh:
- OCHOBBI BOJIIOIIMOHHON TEOPUH.
yMeThb:

- QHAJTM3UPOBATh OCOOCHHOCTH PA3BUTHSI KHUBBIX OPTAHU3MOB C TOUKH 3PEHUS SBOJIOIIMOHHON TEOPUH.

BJA€Th:

- HaBbIKaMH pacCIliO3HaBaHHA BUAOBBIX ITPU3HAKOB.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

[Ipumeps! BOIIPOCOB Ha MEPONPUATHUSIX TEKYIIEIrO KOHTPOJIS:

0 3 O L AW~

. Kpearronusm kak runoresa o mpoHCXoXIeHUN OMOpa3HO0Opas3usl.

. YcnoBus coOmoieHust paBHoBecHs Xapau-BaitnOepra.

. OT4Me mookKUTEIFHOTO aCCOPTATUBHOIO U CEJIEKTUBHOTO CKPELMBAHMS.

. TparcopMu3M Kak THIIOTE3a O MPOUCXOKIACHUN OHOpazHO0Opa3usl.

. Paznoxxenue geHoTunmmueckoi qucrepcuy mpru3HaKa.

. BimsiHME oTpUIIaTeTbHOTO aCCOPTATUBHOTO CKPEIIMBAHMS Ha YaCTOTHI ajliesieil 1 TeHOTUIIOB.
. He#trpanbHeblii momuMopdusm - ornpesiesieHue, IpuMepHI.

. B3aumooTHOmEeHNs Mexny apeiidom u 0TOOPOM B 3aBUCHMOCTH OT pa3Mepa HOMyIIAIUN

9. ITonmumophu3M, BIUAIOMNI HA IPHCIIOCOOIEHHOCTD — IPUYHMHBI TOCPIKAHHS.

10. IIpumeps! 3a001eBaHMA, COXPAHSIONIMXCS B MOMYJSALMN Onarogapsi IpenMyIecTBY IeTepO3UTOT.

11. 3ddekr ocHoBarenst 1 OyTHUIOYHOTO TOPIIBIIIKA — Pa3IUYHbIC TOCIEICTBUS

12. CucreMsl ckpemuBaHuii. BiausiHue crcteM CKpeluBaHui Ha TeHOQOH/T OIS,

13. Paznoxxenne (heHOTUNMHYECKON JTUCTIEPCHH.

14.
3a00JIEBAHUI.

HpI/IMepLI poim B3aMMOJICMCTBUS TEHOTHUIIA U Cp€abl B MNATOI'€HE3C COLMAJIBbHO-3HAYUMBIX

15. Pons ectecTBeHHOTO 0TOOpa B (HOPMUPOBAHUH U3MEHUYNBOCTH TI0 TIOJIUTCHHBIM TPHU3HAKAM.




16. IIpuBenuTe pUMeps! BINSHUS OJAHOTO I'€HA Ha U3MEHYHUBOCTD 110 ITOJIMT€HHOMY IIPU3HAKY.

17. Bome3nm oOpa3za KHM3HM - TPHUBEAUTE IPUMEPHI, BBIABUHBTE TUIOTE3bl O NPHUYMHAX HX
pacnpoCTpaHEHHOCTH B HACTOALIEE BPEMS

18. MeTonbl OIICHKH POJIM HACIIEACTBEHHOCTH U Cpelbl B POPMHUPOBAHNH KOJIMUECTBEHHOTO IPU3HAKA.
19. Ipuuuns! He3(h(HEKTUBHOCTH OTOOPA B UUCTHIX JTUHHSIX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

Bomnpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1. Hefitpanbublii monuMopdusM - ompezenieHre, TpuMepbl. B3aumMooTHoOIIEHUST MKy ApeddoM u
0TOOpPOM B 3aBUCUMOCTH OT pa3Mepa MOIYIISIHH.

2. Tlomumop¢du3m, BIUSIOMMN HA NPUCIIOCOOICHHOCTh — MPUYHMHBI Toiepkanus. [Ipumepsr
3a00JIeBaHNH, COXPAHSAIOLINXCS B MOMYJISLUH Oarofaps NpeuMyILEeCTBY I€TepO3HIOT.

3. Dddekr ocHOBarens U Oy THUIOYHOTO TOPIIBIIIKA — Pa3JIMYHBIC TIOCICICTBHSL.

4. Cucrembl CKpenMBaHWWA. BiusiHME cUCTeM CKpelMBaHHW Ha TeHO(OHI Moy siuuu. Pasmoxenue
¢denorunmueckoil aucnepcun. Ilpumepsl ponu B3aMMOICHCTBHS T'€HOTHIIA M Cpelbl B HAaTOreHe3e
COIMAJIbHO-3HAYUMBIX 3200JICBaHUI

5. Pomp ecrectBeHHOTo 0TOOpPa B (POPMHPOBAHMM W3MEHYMBOCTH II0 TIOJUTCHHBIM MPU3HAKAM.
[TpuBenuTe mpuUMeEpH! BIUSHUSA OHOTO TeHAa HA U3MEHYHUBOCTD T10 TIOJIUTCHHOMY ITPU3HAKY.

6. bome3nnm o6pa3a XHM3HM - NpPUBEIUTE IPUMEPHI, BBIBUHBTE TMIIOTE3bl O NPUYMHAX HX
pacIpoCTPaHEHHOCTH B HACTOSIIEE BPEMSI.

7. MeTonpl OLEHKH POJIM HACIICACTBEHHOCTH M Cpe/ibl B ()OPMUPOBAHUY KOJHMYECTBEHHOTO MpPU3HAKA.
[Mpruunb! HEIB(HEKTUBHOCTH OTOOPA B YHCTHIX JTMHUSIX.

[Tpumepsr BOIPOCOB IS 3aueTa:

1. KpeannoHusMm Kak runoTesa o MpOUCXOKACHHH OMOpa3HO00pa3Hsl.

2.YcnoBus cobnrofienus paBHoBecusi Xapau-Baiitnoepra.

3. OTM4Ke MOJOKUTEIBLHOTO ACCOPTATHBHOTO U CEJIEKTUBHOTO CKPEIMBAHMUSI.

4.TpanchopMH3M KaK THIIOTE3a O TIPOUCXOXKICHUU OnopazHooOpasusl.

5.BiusiHUE OTPUIIATEIBHOTO ACCOPTATUBHOIO CKPELIMBAHUS HA YaCTOTHI aJUICNICH U TEHOTHIIOB.

6. BzanmooTHOLIEHHUS MKy Apei(OM U 0TOOPOM B 3aBHCUMOCTH OT pa3Mepa MOMyIISIHN
7.I1pumepsl 3a0051€BaHMi, COXPAHSIONIMXCS B HOMYJSIIUK 01arofapst NPEeUMYIIECTBY T€TEPO3HIOT.

Kpurepun onennBanus
Onenka ommuao (10 OamioB) - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIlIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOHM MpOrpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka omamuHo (8 6auioB) - BBICTaBIAETCS CTYIEHTY, IIOKa3aBLUIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, NPaBUIbHOE 00OOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomo (7 0aioB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[I0 CYIIECTBY U3JaraeT €ro, yMeeT NPUMEHATh [10JIyY€HHbIE 3HAHUS Ha IPAKTHKE, HO HEAOCTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.



Onenka xopomo (6 0aoB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[0 CYLIECTBY HM3J1araeT €ro, yMeer IPUMEHTh I0JyYyeHHbIC 3HAHMUS Ha IPAKTUKE, HO JIOIYCKAaeT B
OTBETE WM B PEIICHUH 3a/1a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0a/ioB) - BBICTABISETCS CTYJACHTY, €CId OH B OCHOBHOM 3HAaeT Marepual,
IrPaMOTHO M IO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha HPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OueHka yJIOBICTBOPUTENBHO (4 Oayuta) - BBICTABISICTCS CTYJACHTY, NOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

Ouenka ynoBieTBoputenbHO (3 0ajuia) - BBICTABISICTCS CTYJACHTY, NOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHka HEYJOBICTBOPUTENBHO (2 Galuia) - BEICTABIACTCS CTYICHTY, KOTOPBIil HE 3HAeT OOJbIIEH YacTh
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

«3aYTEHO» - BBICTABILSIETCS] 00y4YAIOIIEMYCs, €CIIM OH ITO0Ka3al BCECTOPOHHHUE, CHCTEMaTH3UPOBAHHbIC
3HAHHUA Y4eOHOH TpOrpaMMbl JWCIMIUIMHBI U YMEHHE NPUMEHSATh MX HA MPAKTHKE NPH pPEIICHHH
KOHKPETHBIX 3aJlad (JlaXke eCJH MPH STOM OBUIM JOMYIIEHBI HEOObIINE HETOYHOCTH), 000CHOBEIBACT
NPUHSTHIC PEIICHHS;

«HE 3aYTCHO» - 0OYYAIOIINIICS HE 3HAET OOJBIICH YaCTH OCHOBHOI'O COZIepKaHHsl y4eOHOW POrpaMmbl
JMCUUILIAHBL, JOIyCKaeT rpyObie OMMOKN B (POPMYTHUPOBKAX OCHOBHBIX MOHSATHH AMCIHUILIMHBI U HE
yMeEeT MCIOJIb30BaTh MOJTyUYSHHBIC 3HAHUS [TPU PEIICHUH TUIOBBIX IPAKTUUECKHUX 33/1a4.

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

[Ipu mpoBenenun auddepenurpoBanHoro 3adera obOyuarouiemycs: npepoctasisiercss 40 MUHYT Ha
IIOJTOTOBKY.

Omnpoc obyuarorerocs o 6uIeTy He JOJKEH MPEBbIATh OHOTO ACTPOHOMUYECKOT0 Jaca.
ITpu npoBenennu 3adera obyuaroniemycs npenocrasisercs 30 MUHYT Ha IOATOTOBKY.

Bo Bpems mpoBemeHusi 3adera oOydaromipecs MOTYT TMOJb30BATHCS MPOTPAMMON JUCIIUILUIHHEI,
KOHCTIEKTaMH JISKIIWIA 1 JTF0O0H APYToil TUTepaTypou.



