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1. O01IHMe MoJI0KEeHUA

1.1. Ob6aacTh NpUMeHEHHsI POTPAMMbI

PaGouass mporpamma NpopecCHOHANTBHOIO SIBISAETCS YacThblO MPOrPaMMbl MOJTOTOBKU
cnenuanncToB cpeaHero 3seHa B coorBeTcTBuU ¢ @I'OC no cneunansHoctu CIIO 43.02.16 «Typusm
Y TOCTEIIPUUMCTBO»
1.2. MecTo0 AUCHUILUIMHBI B CTPYKTYpe OCHOBHOIi mpodeccHoOHATbHOH 00pa3oBaTeIbHOI
NMPOrpaMmbl

YyeOnass mucnumuimHa «buonorus» BXoauT B oO0s3arenpHyr0 uacth Iwkiaa OBJ
(o6meoOpa3oBaTeIbHbIC TUCIUIUIMHBI).

1.3. llean 1 3aga4u AUCHUAILIHHBI
Llenbto ocBoeHMs yueOHOW AMCHUIUIMHBI —«buonorus» sBisiercs (OPMHUPOBAHUE Y
CTYZICHTOB HayYHOT'O TPEACTABICHUS O JaHHOW JUCIUTUINHE.
3amaun U3y4eHUs TUCIUILTUHBL:
- oBJajicHUe 0A30BBIMU pa3/iesiaMKi OHOJIOTHH;
— ONpEeIeICHHUE U YIOPSI0UYeHNE HEOOXOMMOTo 00beMa HH(OPMAIIHH;
— OCBOCHHE HaBBIKOB HCITOJIb30BaHMSI CIIPABOYHOM U CIICIIUAILHOMN JINTEPATYPHI.
TpeboBaHus K pe3ysIbTaTaM OCBOCHUS JUCIUTUIAHBL
— 3HaHUE OCHOB JIUCIMILINH, Ha KOTOPBIX 0a3UpyeTCsl JaHHAs TUCIUTUINHA,
— TOTOBHOCTbH K MPUOOPETCHUIO HOBBIX 3HAHUA.

1.4. IInanupyemMble pe3yJbTAaThl 00yUeHHs MO AUCHUIITHHE
B pe3ynbrare 0CBOSHHSI TUCIUIUTHHBI O0YUYAIOIIUNCS 00JIHCEH YMemb.

-  OOBSCHATH OCHOBHBIC CBOMCTBA KUBBIX OPraHU3MOB;

—  OOBSCHATH PUCYHKH U CXEMbI YU€OHHKA pab0OTaTh C MUKPOCKOIIOM, U3TOTOBJISTH MPOCTHIC
MUKPOIPENapaThl A1 MUKPOCKOITUYECKOTO UCCIICI0OBaHUS;

—  OOBSACHATH MPOIECCH MHUTO3a M MEHO03a, XapaKTepPH30BaTh CYIIHOCTh IIOJIOBOTO U
0€ecIoioro pa3sMHOKEHUS;

- pelaTh TeHETHYECKHe 3a/1auu, paboTaTh ¢ yueOHOU JUTEePaTypOii;

- TOHUMATh HEOOXOAMMOCTh MPAKTHUYECKON CENEeKIUH U TEOPETHYECKOW TeHETUKH s
noBbIIIeHUS 3()(PEKTUBHOCTH C/X MPOU3BOICTBA;

-  OOBSACHATH MPUYWHBI BOSHUKHOBEHHS MHOTOOOpa3Wsi BUJIOB JKHBBIX OPTaHW3MOB W WX
MPHUCTIOCOOJICHHOCTH K YCIOBHSIM OKPY KAIOUIEH cpebl.

B pe3ynbTaTe OCBOCHHS TUCIUTUIHHBI O0yUYAIONTHICS 00/1CeH 3HAMb:

-  OCOOCHHOCTH JKM3HH Kak (OPMBI CYIICCTBOBAHHS MAaTepUH, POIU (DU3HUECKHUX U
XUMHUYECKHUX MPOIECCOB B KUBBIX CUCTEMAX;

- TIOJIOKCHHS KJICTOYHON TEOPUH, OCHOBHBIC ()YHKITMH OPTAaHOU OB, IIUTOTIA3MBI, CYIITHOCTh
Y 3HAaYCHHE KJIETOYHOU TEOPUHU, OCOOEHHOCTU CTPOEHUS MPOKAPHUOT, SYKAPHOT;

—  CYIIHOCTh OHTOT€HEe3a 3Haue€HHWE MHUTO03a M Mei03a B OCYIIECTBICHUH MPEEeMCTBEHHOCTU
MEXy TMOKOJICHUSMHU, 3aKOHOMEPHOCTH WHIWUBUIYATHHOTO pPAa3BUTHS, HUCIOJIH30BaHUE
3HAaHUH O HUX B XO3SICTBE;

—  CYIIHOCTHh TMPOIIECCOB HACIEACTBEHHOCTH U HW3MEHYHBOCTH, XPOMOCOMHYIO TEOPHIO
HACJICJICTBEHHOCTH, THIBI CKPCIIUBAHUS, TCHETHYECKYI0 TEPMHUHOJIOTHIO, 3HAYCHUE
TCHETHKH JIJIS CEJICKIIUN U MEJIUTINHBI,

-  METOJIbI CEJIeKIIUU PACTEHUH U JKUBOTHBIX;

—  IEHTPBI IPOUCXOXKICHUS KYJIBTYPHBIX PACTCHHH. YCIEXU CEICKIMOHEPOB, HAIIPABIICHUS
OHMOTEXHOJIOTUU;

- 00 OCHOBHOW TEOPUHU OHOJIOTUM — DBOJIONMOHHOW, TIPUYMHBI DBOJIOIHH, €€
3aKOHOMEPHOCTH, JBYKYIIHE CHJIBL.



OCHOBHBIC IMOHATHA 3KOJIOTHUH, IPUYIUHBI U ITOCJICACTBUS aHTPOIIOTCHHOTO BOB,[[GI;'ICTBHSI Ha
9KOJIOTUYECKHI (GOH 3eMITH.



2. CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIHUTJIMHBI

2.1. O6beM yueOHOH TUCHHMIJIMHBI U BUAbI Y4e0HO# padoThI

Buna yueOHo# padoTsbl Oovem uacos
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 72
Obsi3aTesibHAsI ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 69
B TOM YHCJIE:
JIEKIIAHU 46
MIPaKTUYECKHUE 3aHATHUS 23
CamocrosiTesibHast paboTa cTyaeHTa (Bcero) 3

B TOM YHCJIC:

camocTosITeNbHas padoTta ¢ yueOHOil uTepaTypoit

caMOCTOSATENIbHAs paboTa HaJl pedepaToM, JOKIAJI0M, COOOIIECHUEM 1
CaMOCTOSITEIIbHAS TIOJITOTOBKA K CEMUHAPCKHUM 3aHITHSM 2
KOHCYJIbTAI[H

Htorosas arrecranus B popMe 3a4eTa BO BTOPOM CEMECTpe

PexomenyemMoe KOJIHYECTBO YACOB HA OCBOEHHE MPOTrPaMMbl TUCIHILTHHBI
MaxkcumanbHas yueOHasi Harpy3Kka oOyuaromierocs 72 4., B TOM 4HcJIe:
- o0s3arenbHas ayIuTOpHas ydyeOHast Harpy3ka ooydJarorierocs 69 4.
- caMocTosTeNnbHas paboTa o0yyaronierocs 3 .
- KOHCYJNbTaIus- 2 4.



2.2. TemaTHYeCKHUii JIaH U coJep:kaHue Yu4eOHOil nucunninHbl «buosorus»

HaumenoBanue Coaeprxanue yueOHOro Mmarepuaja (0OCHOBHOE H TPO(eCCHOHAIBLHO-OPHEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3/ies0B U TeM JladopaTopHbIe U NMPaAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) YacoB | KOMIETEHLNH
1 2 3 4

Pa3nen 1. KiieTka — cTPpyKTYpPHO-(PYHKIMOHAJIBHAS eIMHULA KHBOTO 14
Tema 1.1. OcHoBHoOe conepxanne 2 OK 2
buosorus kak Teoperuueckoe o0yuenue: 2
Hayka. O0masi | CospeMeHHbIE OTPACIU OUOJIOrUYECKHX 3HaHMIA. CBA3b GUOIOIUHM C APYTMMU HayKaMH: OHOXHUMHUS,
XapaKTepHCTHK |Guodmusnka, OMoHMKa, reHoreorpadus u np. Poms 1 Mecto Ononoruu B GOpMUPOBAaHUH COBPEMEHHOM
a JKNU3HU HAy4YHOU KapTHUHBI MUpa. Y POBHH OpraHu3aluu kuBoi Marepuu. OO011ast XapakTepuCcTUKa KU3HU, CBOWCTBA

JKUBBIX CUCTEM. XUMUYECKU COCTaB KIETOK
Tema 1.2. OcHoBHOE coJep:kaHue 4 OK-1
CTpyKTypHO- Teoperuueckoe od0yuenue: 2 OK -2
¢ynkuuonansn | Knerounas teopus (T. lIBann, M. Illneiiaen, P. BupxoB). OcHOBHBIE IOJIOKEHHUSI COBPEMEHHOM KIIETOYHOM OK-4
asi opranmsanus | Teopuu. THUIBI KIETOUYHOM OpraHu3aluu: IPOKAPUOTUYECKUHN U SyKapuoTHUYeCKUi. OHOKIIETOUHBIE
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHHe MPoKapuoTHUUecKoi kineTku. CTpoeHne 3YKapuOTUYECKON KIIETKH.

HexkneTounsie popmbl %ku3HU (BUPYCHI, OakTeprodaru)

IIpakTHyeckue 3aHATHS: 2

Bupychsble u 6akTepuanbHble 3a00maeBanust. OOIIMe NPUHIUIIBI UCTIOIB30BAaHUS JIEKAPCTBEHHBIX BEIIECTB.

Oco0eHHocTH MpUMEHEHUs1 aHTHONOTHKOB. [IpeicTaBieHre yCTHBIX COOOIIEHHH ¢ Ipe3eHTalueH,

IIOATOTOBJICHHBIX 110 NIEPEYHIO HCTOYHHUKOB, PEKOMEHIOBaHHBIX IPENOAABATEIIEM
Tema 1.3. OcHoBHOE conepxanne 4 OK-1
CTpyKTYypHO- Teoperuueckoe o0yueHnue: 2 OK-2
¢pynxnmonansn | XpomocomHas teopusi T. Moprana. CTpoeHne XxpoMocoM. XpOMOCOMHBIH Ha0Op KIETOK, TOMOJIOTUYHbIE U
ble (pakTopbI HETOMOJIOTUYHBIE XPOMOCOMBI, TATUIOWIHBIN U TUILTOMAHBINA Habop. Hykmennossie kucnotsr: JJHK, PHK
HACJIE/ICTBEHHOC | HAXOXXJEHHE B KJIETKE, UX CTpOeHUE U PYHKIUU. MaTpUUHbIE MPOLIECCHI B KJIETKE: peIuIMKaIus, OHOCHHTE3
TH Oenka, pernapanus. ['eHeTHYecKuit Koa U ero CBOMCTBa

IpakTHYecKue 3aHATHSI: 2

Pemenne 3aaa4 Ha OMPEACIICHUC ITOCIEA0BATCIIBHOCTH HYKIICOTH0B, aMUHOKHUCIIOT B HOPME U B CIIy4dac
HU3MCHCHUA MOCJICIO0BATCIIBHOCTU HYKJICOTHIOB I[HK




Tema 1.4. OcHoBHOE coJep:kaHue 2 OK-2
Oo0men BemectB | Teoperuueckoe o0yuenue: 2
U npepamenue | [lonsTre MeTaboaM3M. ACCUMUIISIMS U TUCCUMUJIISIIIAS — JIBE CTOPOHBI MeTabosm3ma. Tunsl oOMeHa
JHEpPIruM B BEIIECTB: aBTOTPOQHBII U TeTepoTpodHBIH, a3poOHbIi 1 aHadpoOHbIH. [InacTuueckuii oomen. @oTocuHTes.
KJIeTKe XeMOCuHTE3
Tema 1.5. OcHoBHOE coJep:kaHue 2 OK-2
Ku3HeHHbIH Teoperuueckoe o0yuenue: 2 OK-4
HHUKJ KJIETKH. KieTounslii uki, ero nepuosl. MUTO3, €ro cTajuu 1 NpoUCXoIslIe rpouecchl. buonornueckoe
Muro3. Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuit

CMBICJI MEN03a
Paznen 2. Ctpoenne u pyHKIHHM OPraHu3Ma 18
Tema 2.1. OcHoBHOE coepkaHue 2 OK-2
Crtpoenne Teoperuueckoe od0yuenue: 2 OK-4
opraHmusma MHOTroKJIeTOYHbIE OPTaHU3MbI. B3aMOCBSI3b OPraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpTraHU3Me.

I'omeocTtas opranusma u ero nojaAep kaHue B MPOLECCce KUZHEACATEIbHOCTH
Tema 2.2. OcHoBHOE coepkaHue 2 OK-2
DopmbI Teopernueckoe o0yueHnue: 2
Pa3MHOKEHUS dopMbl pa3sMHOXKEHHUsI OpraHu3MoB. becnosioe 1 mosoBoe pa3MHOXKeHHEe. Buibl 6ecrionoro pa3sMHOKEHHS.
OpPraHu3MoOB ITonoBoe pasmHoxkenue. ['amerorenes y »xuBoTHbIX. Criepmarorenes u ooreHe3. CTpoeHue MOI0BBIX

KJ1eToK. OII00TBOPEHNE
Tema 2.3. OcHoBHOE coaep:kaHue 2 OK -2
Onrorenes Teoperuueckoe od0yuenue: 2 OK-4
pacTeHui, NuauBuayanbHOE pa3BUTHE OpraHU3MOB. DMOpHoreHes u ero craauu. [loctaMOproHanbHbIN NEpUO/I.
*KMBOTHBIX H Craguu nocTaMOpHOHAIBHOIO Pa3BUTHUS Y KUBOTHBIX U 4yenoBeka. [IpsMoe u Hempsimoe pa3BUTHE.
yeJI0BeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. OcHoBHOE coaep:kaHue 4 OK -2
3akonomepHoct | Teopernueckoe o0ydenue: 2 OK-4
U HacjieoBaHusi | OCHOBHBIE MTOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Mennens

(MoHOTHOpPUIHOE U OTUTUOPUIHOE CKpelrBaHue). B3anMoaelicTBre reHoB

IpakTHYecKue 3aHATHSI: 2

Pemenne 3aaa4 Ha OIIpEACICHUC BEPOATHOCTU BOSHUKHOBCHHUA HACICACTBEHHBIX IIPU3HAKOB IIPU MOHO-,
An-, HOJ'II/IFI/I6pI/I21HOM " aHAJIM3UPYIOIIEM CKPCIMUBAHUH, COCTABJICHNEC M'CHOTHITMYCCKUX CXEM CKPCIIMBAHUA




Tema 2.5. OcHOBHOE coJep:KaHue 4 OK-1
CuenJieHHoe Teopernueckoe odyuenmue: 2 OK -2
HacJieI0BaHue 3axonbl T. Moprana. CremyieHHOe HaclleJoBaHHE T'€HOB, HapylleHue cuervienus. HacnenoBanue
NPU3HAKOB MIPU3HAKOB, CLICTIJICHHBIX C MTOJIOM

IIpakTHYeckue 3aHITHUS: 2

Pemienue 3aa4 Ha ornpeeieHue BEpOATHOCTH BOZHUKHOBEHHUS HACTICICTBEHHBIX IPU3HAKOB MTPU

CIICTITICHHOM HACJICZIOBAaHUH, COCTABJICHUE TEHOTUITMYECKIX CXEM CKPEIIMBAHUS
Tema 2.6. OcHOBHOE coJep:kaHue 4 OK-1
3akonomepHocT | Teoperuueckoe odoyueHue: 2 OK-2
U M3MEHYUBOCTH | VI3MEHUMBOCTh NPU3HAKOB. BU/bI N3MEHUMBOCTHU: HACIEICTBEHHAs! U HEHACEACTBEHHAsl. 3aKOH OK-4

TOMOJIOTHUYECKUX PsI0B B HacseAcTBeHHON n3MenunBocty (H.W. BaBunos). MyraunonHas Teopus

W3MEHYMBOCTHU. BHbl MyTalmii 1 TpUUMHBI UX BO3HUKHOBEHUA. Kapunotun venoseka. HacnencrBenusie

3a0oseBaHUs YeIoBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU uenoBeKka. bone3Hu ¢ HaciaeCTBeHHON

MPEIPACIOI0KEHHOCTHI0. 3HAaUeHUE METUIIMHCKON TEHETHKH B TIPEJOTBPAIICHUH U JICYCHUU TeHETUIECKUX

3a00JIeBaHUH YeloBeKa

IIpakTHYecKkne 3aHITHUS: 2

Pemienue 3aa4 Ha onpeieneHue TUIa MyTaluy [py nepeaaye HacleACTBEHHBIX IPU3HAKOB, COCTABICHHUE

TCeHOTHITNYECKUX CXEM CKPEIINBAHUS
Pa3nen 3. Teopus 3BoTIOIMHT 6
Tema 3.1. OcHOBHOE co/Jiep:KaHue 2 OK -2
Hcropus Teopernueckoe o0y4uenmue: /) OK-4
IBOJIIOIMOHHOIO | [epBbie sBomronoHHbIe KoHIenuu (XK. b. Jlamapk, XK.JI. broddon). Osomonnonnas teopus . lapsuna.
yueHusi. CuHTeTHYecKas TeOpHs HBOJIOIUH U €€ OCHOBHBIE TTIOJI0KEHUSI.
MuxposBosonu | Mukpossomronus. [Tomymsimus kak sieMeHTapHas eIMHHIA YBOJTIONUH. | eHeTHIeCKe OCHOBBI SBOJTIOIHH.
s DOnemeHTapHbIe (PaKTOPbI IBOJIOLNU. EcTecTBEHHBINM 0TOOp — HaNpaBIISIOUINI (aKTOp 3BOIIOLUY.

BunooOpa3oBanue kak pe3yabTaT MUKPO3BOJIIOLIUH
Tema 3.2. OcHOBHOE coJiep:KaHue 2 OK-2
Makpossosaouu | Teopernueckoe o0yueHue: 2 OK -4
sl Maxpososmronust. @opMel 1 0ocCHOBHBIE HanpaBieHus Makpossomonuu (A.H. Cesepuos). [Tytu
BosuuknoBenue | qoctmxkeHus Ouosoruueckoro nporpecca. Coxpanenue 6MopasHooOpasus Ha 3emiie.

U pa3BHUTHE
JKM3HHU HA 3emiie




I'unoTe3bl ¥ TeoOpuM BO3ZHUKHOBEHUS JKM3HU Ha 3emiie. [losBiaeHNe NEpBBIX KIETOK U UX IBOJIIOLIMSL.
ITpokapuoTs! u 3ykapuotsl. [IporicxoxkaeHne MHOrOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX
LAPCTB 3YKapuoT

Tema 3.3. OcHOBHOE co/iep:kaHNne 2 OK -2
Ipoucxo:xnenue | Teopernueckoe ody4enune: 2 OK -4
YeJI0BeKa — AHTpOmoJIorus — Hayka o 4ejaoBeke. CucTeMaTH4ecKoe MOoJI0KeHUe yestoBeka. CXOICTBO U OTINYUS
aHTpOIOreHe3 4eJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTAa/IUU aHTPOIOI'€HE3a. DBOJIIOLINS COBPEMEHHOT'O UEIOBEKa.

Yenoseueckue pachl M UX €AMHCTBO. BpeMs 1 IyTH pacceneHus 4enoBeKa 110 IUIaHETe.

[TprucnocoOaeHHOCTD YeTI0BEKa K Pa3HbIM YCIOBHUSAM CPEIbI
Pa3nes 4. Jxonorus 14
Tema 4.1. OcHOBHOeE coepkaHue 2 OK-1
Okosoruvyeckne | Teopernueckoe odOyuenue: 2 OK-2
(akTophI U Cpenbl 00MTaHNS OPraHU3MOB: BOJHAsI, HA3EMHO-BO3/1yIlIHAs1, [IOYBEHHAsI, BHyTpUOpraHu3MeHHas. @u3nko- OK-7
Cpeabl KU3HH XUMHUYECKHE 0COOEHHOCTH cpell O0MTaHusl opraHu3mMoB. IIpucnocoGienus opraHu3MoB K AKHU3HH B Pa3HbIX

cpenax. [Tonsitre sxonormueckoro ¢gakropa. Knaccuduxarms sxonorndeckux ¢pakropos. [IpaBmiio

muHumyma lO. JInbuxa. 3akon TonepantHoctu B. lllendopaa
Tema 4.2. OcHoOBHOE cojiep:kaHne 4 OK-1
Homysisius, Teoperuueckoe od0yuenue: 2 OK -2
coo01uecTna, OKoJoru4eckasi XapakTepUCTUKA BUJA U MOMYJIALUN. DKOJIOTUYECKash HUILA BUAA. DKOJIOTHUECKUE OK-7
IKOCHCTEMBI XapakTepucTHku nonyisuuu. CoodiiecTBa U 3KocucTeMbl. brorieHo3 u ero crpykrypa. CBsizu MeXy

opranuzMamu B 6roreHose. CTpyKTYpHbIE KOMIIOHEHTHI SKOCHCTEMbI: IPOTYLIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeliecTB U NOTOK SHEPruM B 3kocucreme. Tpoduueckrue ypoBHI

IIpakTnyeckue 3aHATHSA: 2

Tpoduueckue nenu u cetr. OCHOBHBIE OKA3aTENN SKOCUCTEMBL. briomacca 1 mpoayKuus. DKOJOrHYeCcKue

MUpaMHJIbl yucell, OuoMacchl U 3Hepruu. [IpaBuiio nupaMuibl SHEPTUH.

Pemenne mpakTHKO-OpMEHTUPOBAHHBIX PACUETHBIX 33JaHUH 110 IEPEHOCY BEIIECTBA U SHEPTUU B

HKOCHCTEMaX C COCTaBJIEHHE TPOohUUECKUX LIeneil U nupamMui 6MOMacchl U SHEPTUH
Tema 4.3. OcHoBHoOE coepKaHne 2 OK-1
Buocdepa - Teopernueckoe odyuenmue: 2 OK-2
riao0anbHast buocdepa — xuBast obonouka 3emnn. Pazsutne npezacrasienuit o ouocdepe B tpynax B.M. Bepuazckoro. OK-7
kojioruveckast | Obnactu 6uocdeps! u ee kKoMrnoHeHTHI. JKuBoe BeniecTBo 6rochepsl U ero GyHKIHH.
cucreMa

10




3aKOHOMEPHOCTH CyIlecTBOBaHUs 6nocdeprl. OcoOeHHOCTH OHochephl Kak rI00aabHON 3KOCUCTEMBI.
Jlnnamudeckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BemecTB 1 OMOre0XUMHYECKHUE IIUKIIBI.
I'moGasibHBIE SKOJIOTHYECKHE MTPOOIIEMbI COBPEMEHHOCTH

Tema 4.4. OcHoBHoOe coepxaHne 4 OK-1
Bimmsinue TeopeTnueckoe odyueHnue: 2 OK-2
AHTPONOI€HHBIX | AHTPONOICHHBIE BO3ACUCTBUS Ha Onocdepy. 3arpsA3HEeHHs KaK BUJI aHTPOIIOTEHHOTO BO3/ICHCTBHUS. OK-4
(haxkTopos Ha AHTpOTIOreHHbIC BO3ACUCTBHS Ha aTMocdepy. BosaelicTBust Ha ruapocdepy. BozneiictBus Ha nmutochepy. OK -7
ouocdepy AHTpoOnoreHHsle BO3AeicTBUS Ha OMOTHYECKHE COOOIecTBA. YTIIyOI€HHO N3y4atoTCsl OTXO/Ibl, CBSA3aHHbIE IIK ...

C olpenerIeHHON podeccueii/cnenuanTbHOCThIO

IIpakTHyeckue 3aHATHUS: 2

[TpakTryeckoe 3ansTre «OTXOIBI POU3BOJICTBAY
Tema 4.5. OcHOBHOE coJep:KaHue 2 OK-2
Bimmsinue TeopeTnueckoe odyueHmue: 2 OK-4
COUABbHO- 3/10pOBbe U €ro cocTaBisitonye. @akTopsbl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSIOLINE HA OPTraHU3M OK-7
IKOJOTHYECKHX | yenoBeka. [Ipobiiema TeXHOTeHHBIX BO3JICHCTBHI HA 3/I0POBbE YeJIOBEKa (IJEKTPOMArHUTHBIE OIS, IIK ...
(axkTopos Ha OBbITOBast XUMHUsI, U30BITOYHBIE ITYMBI, paJdalis U T.11.). AanTalnys opraHu3Ma yellioBeka K hakropam
310pOBbLE okpykatomei cpeasl. [IpuHumne! hopmupoBanus 370poBbecOeperaromiero noseaenus. Guznyeckast
Yyesl0BeKa aKTUBHOCTH U 3/J0pOBbe. broXMMHYeckne acreKThl pallMOHAIbHOTO ITUTAHUS
Paspnen S. buosiorusi B ;KM3HU 8 OK-1
Tema 5.1. OcHoBHoOe€ coepKaHue 4 OK -2
Buorexnosnornn | Teoperuyeckoe coiep:KaHue: 2 OK-4
B JKM3HH brotexHonorus kak Hayka ¥ mpou3BoAcTBO. OCHOBHBIEC HANPABICHUSI COBPEMEHHON OMOTEXHOJIOTHH. 2 1K ...
KaK/10r0 Mertoabl OnorexHosoruu. OObeKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTHYECKUX U TE€HETHUECKUX

sKcniepuMeHToB. [IpaBuia noucka u aHaaM3a OMOIKOJIOTHYECKOH HH(OPMAIMM U3 PA3TUYHBIX HCTOYHUKOB

(HayuyHas ¥ yueOHO-Hay4yHas JIUTepaTypa, Cpe/icTBa MaccoBoi MHGopMaruu, cetb VIHTepHeT u ipyrue)

IpakTHYeCcKHe 3aHSITHS: 2

Ketlicpl Ha aHann3 nHGOPMALIUU O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETHYECKUX TEXHOJIOTHA,

KJICTOYHOM MH)KEHEPUH, TUILEBBIX OMOTEXHOJIOTHH. 3alMTa Keica: mpecTaBlIeHue pe3yabTaToB PeICHHs

KeiCcoB (BBICTYIJIEHUE C NTPE3EHTAIHEl)

OK-1

Tema 5.2.1. OcHOBHOE cojiep:KaHue 2 OK-2
Buortexnosorun | IlpakruyecKkue 3aHsiTHS: 2 OK -4
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B Pa3BuTHe MpoOMBIIIECHHONW OMOTEXHOIOTHI U €€ IPUMEHEHHUE B )KU3HH YEIOBEKA, TOMCK M aHAJIH3 2 IIK ...
NPOMBINVIEHHOC | UH(OpMAIMK U3 Pa3IMYHBIX HICTOYHUKOB (Hay4YHasi U yueOHO-Hay4YHas JTUTEpaTypa, CPeACcTBa MaCCOBOM
™ nHpopmanuu, cetb IHTEpHET U ApyTHUe)

Keiicel Ha aHanu3 nHGOpMaIMK O pa3BUTHH MTPOMBIIUICHHOW OMOTEXHOIOTHH (I10 TpyIam)

2
3ammra keiica: [Ipencrabienne pe3yabTaTOB pelieHUs KEHCOB (BBICTYIUICHUE C IMPE3CHTAITUCH )
|

Tema 5.2.3. BHOTEeXHOJIOTHH U TEXHHYECKHE CHCTEMBI 3
Tema 5.2.3. OcHOBHoOE coepKanne 3 OK-1
buorexnonorun | [Ipakruyeckue 3aHATHUSA: 3 OK -2
M TeXHHYECKHE Pa3BuTHe OMOTEXHOJIOTHI C MPUMEHCHHEM TEXHHUYECKUX cHcTeM (OnomHkeHepusi, OnonHdpopmaruka, 3 OK-4
CHCTEMBI OMOHMKA) U UX MPUMCHCHHE B )KU3HH YEJIOBEKA, TOMCK U aHAIN3 MH(GOPMAIIMH U3 PAa3IMYHBIX HCTOYHHUKOB IK ...

(Hay4Has 1 yueOHO-Hay4YHas JINTEPaTypa, CPeJCTBA MAaCCOBON HH(pOpMAINH, ceTh HTepHET 1 qpyTHe)

Keiicel Ha aHanu3 nHPOpPMAIIUK O pa3BUTHH OMOTEXHOJIOTHI C MPUMEHEHHUEM TEXHUUYECKHX CUCTEM (110

rpymmam)
IIpomeskyTouHa 2
sl aTTecTalus Mo | 3a4er
JUCIUILINHE
Koncynbranus 2
Bcero: 72
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2.3. PersiameHT pacnpeaesieHust BU0B padot no aucuumiune ¢ JOT
JlaHHas IMCIUIUTUHA, MOXET OBITh peau30BaHa C MPUMEHEHUEM TUCTAHIIMOHHBIX
obpazoBarenbHbIX TexHonorui ([{OT). Pacnpenenenue BuaoB yueOHol paboThl, HOpMATOB TEKYIIETO

KOHTpOJIs NIpesicTaBieHbl B Tabauie:

Tabnuya — Pacnpedenenue 8udos yuednol pabomol u mexywel ammecmayuu

Bun yuyeOHoii padoThl ®opMaT npoBeAeHHs
JIeKIIMOHHEIE 3aHSATHSI Yactuuno ¢ npumenenueM JJOT
IIpaxkTrueckue 3aHATUA Yactuuno ¢ npumenenuem JJOT
CamocrosTenbHas padbota Yactuuno ¢ npumenenueM JJOT
Texymuil KOHTPOJIb YactuuHo ¢ npumenenuem JOT
[IpoMesxyTouHast aTTecTanus Yactuuno ¢ npumenenueM JJOT

JlocTyn K CHCTEME JAMCTAHIIMOHHBIX 0OPa30BaTEIbHBIX OCYIIECTBISCTCS KaXKIbIM 00yJarouMCs
CaMOCTOSITEIILHO C JIF000T0 ycTpoiicTBa Ha moptaie: https://sziu-de.ranepa.ru. ITaposb 1 JTOTHH K JIHYHOMY
KaOWHeTY / IPOMUITIO PEIOCTABISETCS CTYICHTY B JIeKaHaTe.

Bce ¢opmbl Tekymiero KOHTPOJS, MPOBOJMMBIC B CHCTEME JHUCTAHIIMOHHOTO OOYYeHUS,
OIICHUBAIOTCS B CHUCTEME JUCTAHIMOHHOTO 00ydeHus. JlocTynm K BHIEO W MarepuaiaM JIEKIMi
NPEIOCTABIISIETCS B TEUEHHE BCETO cemecTpa. J[ocTyI K Kax oMy BHIY pabOT U KOJMUYECTBO MOIMBITOK Ha
BBINIOJIHEHUE 3a/IaHMs TPEAOCTABISAETCS Ha OIPAHUYEHHOE BPEMS COTIACHO PETJIAMEHTY IMCIMILUIAHBL,
onyoiukoBanHomy B CJ1O. [IpemnomaBaresnb OlEHUBAET BBITOJIHEHHBIC 00YYAOIIHNMCS PabOThI HE TTO3/IHEE
10 paGouux JHEH MOCiIe OKOHYAHMS CPOKA BBIIOJHEHHSL.
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3. @OH/1 OLIEHOYHBIX CPeICTB MPOMEKYTOUHOM aTTeCTALMU M0 Y4eOHOM TUCHUTINHE H MATEPHAJbI
TEeKYIero KOHTPOJIsl yCIeBaeMOCTH 00y4YarouXxcs

3.1. ®opMbI U METO/IbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YYAIOIIUXCS U TPOMEKYTOUHOM
aTTecTaluu

@DOopMBbI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH:

Ipakruyeckue 3axanus (I13) — 310 3amanms, ¢ TOMOIIBIO KOTOPBIX Y yUaIUXCst GOPMHUPYIOTCS U
pa3BUBAIOTCS IPABUIIbHBIC IIPAKTUUECKUE AEUCTBHUS.

[IpakTuyeckue 3alaHusl B paMKax HM3y4eHUs NUCHUILTUHBI «OOIIeCTBO3HAHKUE)» MPEACTABICHBI
cucreMaru3zanueit nHdopmamuu (coctaBieHre TabIHII, CXeM, aITOPUTMOB H TIp. ).

CucremaTuzanuss — MBICIUTENbHAS JESITEIBHOCTb, B IPOLIECCE KOTOPOU HM3ydaemble OOBEKTHI
OpPraHM3yloTCS B ONPENCIEHHYI0 CHCTEMY Ha OCHOBE BbIOpaHHOro mnpuHimna. OOyueHue Mpoueccy
CUCTEMAaTH3alllH [T03BOJISIET C(HOPMUPOBATH Y 00YUAIOIIMXCS HABBIK Kilaccu(uKaluu, T.e. pacipeaeneHus
OOBEKTOB IO TpyNIaM Ha OCHOBE YCTAaHOBIIEHHUS CXOJCTBAa M Pa3jMuWH, a TaKXKe YUYUT YCTaHABJIMBAThH
MIPUYMHHO-CJICICTBEHHBIE OTHOILIEHUS MEXIy H3y4aeMbIMU (DaKTaMu, BBIIEISATh OCHOBHBIC EIMHHIIBI
Marepuaia. CucteMaTu3ali NpeIIecTBYeT aHaIN3, CHHTE3, 0000I1IeH1Ee, CPAaBHEHHUE.

Kpurepuu oneHnBanus:

Oyenku «omau4Ho» 3aCIyKUBACT CTYJCHT, €CITU OH MOJHOCTHIO U MPABUIIBHO BHITIOTHIII 3a/1aHUs
U3 NPaKTUYECKOW pabOThl, BEPHO U MOJHOCTHIO OTBETHII HA JI0ONOJHUTENIBHBIE BOIIPOCHI, CAEal BEPHBIN 1
TIOJTHBIN BBIBOJI TIO PE3YNIBTATy pabOTHI;

Oyenku «xopouioy 3aciyKUBaeT CTYACHT, €CJIU OH MOJHOCTHIO U MPABUILHO BBINOJIHUI 331aHUS
U3 MPAKTUYECKOM pabOThl, 3aTPyTHSAETCS OTBETUTH Ha JOIMOJHUTEIbHBIE BOIPOCHI HIIM HE C/eTall/caenan
HEBEPHBIN BBIBOJI IO Pe3yabTaTy pabOThI;

Oyenku «y0081emeopumenbHo» 3acilyKUBaeT CTYJIEHT, €CJIi OH HE MOJHOCThIO UM YaCTHUYHO
HEBEPHO BBINOJIHWI 33JaHUs U3 MPAKTHUECKON paboThl, 3aTPYAHSIETCS OTBETUTh HA JOMOJIHUTEIbHBIE
BOIIPOCHI WM HE cAela/clienal HeBEPHbI BBIBOJ 110 PE3YyIbTaTy paboThI;

Oyenka «Hey0081emeopumenbHo» CTaBUTCA CTYAEHTY, KOTOPBIH HENPaBUWJIBHO BBIIOJHUII
3aJlaHus U3 IPAKTHYECKON pabOThl UM COBCEM UX HE BBIMOIHUIL.

Pedepatsl, nokaaasl (1) — 310 camocTosiTeNbHas yueOHO-HCCIIe0BaTeNIbCKasi paboTa CTy/IeHTa,
I7le aBTOp PacKpbIBaeT CyThb HCCIEAyeMOW MpOoOJeMbl, MPUBOJIUT pPa3IMUHbIe TOYKU 3PEHHUsS, a TaKKe
coOCTBEeHHBIE B3IIIA/Ibl HA Hee. ConepkaHne MaTepualla J0JKHO ObITh JIOTHUHBIM, U3JI0KEHHE MaTeprana
HOCHT MTPOOJIEMHO-TIONCKOBBIN XapakTep.

[IpumepHble H3Tanbl pabOTHl HaJ AOKIAAOM: (QOpPMYIMpOBaHHME TEMbl (TeMa JOJIKHA ObITh
aKTyaJIbHOM, OpPUTMHAJIBHON U MHTEPECHOM 10 COAEPKaHUI0); MOJ00P U U3yUYE€HUE OCHOBHBIX UCTOYHUKOB
10 TeMe; cocTaBlieHne OmOnmorpaduu; o6padoTKka M cucTeMaTu3anus nHpopMaluu; pa3padoTKa IJIaHa;
HamucaHue J0KJaAa; MyOJMYHOE BBICTYIUIEHHE C pe3yJbTaTaMH HCCIeOBaHMs (Ha CeMHUHape, Ha
3acellaHuU MPEIMETHOrO0 KpPY)KKa, Ha CTYJCHUECKOW Hay4yHO-NPaKTHYECKOW KOH(pEpeHIH, Ha
KOHCYJIbTaIUH).

Jloxitag oJKeH OTpaXkars:

- 3HAHWE COBPEMEHHOTO COCTOSTHUS POOJIEMBI;

- 000CcHOBaHME BRIOPaHHOMN TEMBbI; HCIIOJIb30BaHHE NU3BECTHBIX PE3YJIbTATOB U (DAKTOB;

- TOJHOTY IMTHUPYEMON JMTEpaTyphl, CCHUIKM Ha paOOThl YYEHBIX, 3aHUMAIOIIUXCSA ITaHHOM
po0IeMOii;
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- AKTyaJbHOCTh IIOCTaBJIEHHOW TMpOOJIEMBI; MaTepuaj, MOATBEPKIAIOIINUNA Hay4dyHoe, JH00
MPAaKTUYECKOE 3HAUCHHE B COBPEMEHHOE BpPEMSI.

BeicTymiienne ¢ A0KIazoM IpoAoJDKaeTcss B TeueHue S5-7 MUHYT. BeicTymieHue cryneHTa ¢
JOKJIaZIOM JIOJDKHO COINPOBOXKIAThbCs Ipe3eHTaluei. BeicTymaromemy CTyIeHTy, [0 OKOHYaHUU
IPEeACTaBICHHUS I0KJIAa, MOTYT OBITh 3aJlaHbl BOIIPOCHI I10 TEME JJOKJIaa.

Pexomenayemslii 00beM oKIIaga— 2-3 CTPaHUIIBI IEYaTHOTO TEKCTA.

Kpurepuu oneHuBanus:

Oyenku «omauyHoy» BBICTABISIETCS B TOM CJlydae, €CIM TEMa PACKpbITa IOJHOCTHIO;
npeacTaBiIeH 000CHOBaHHbIN 00bEM MH(OPMALMK; N3TI0KEHUE MaTepHasa JOIMYHO, JOCTYIIHO;

Oyenku «xopouio» BBICTABISIETCS B TOM Cllydae, €CJIM TeMa PacKpblTa XOpOIIO, HO HE B
IIOJTHOM 00BbEME; MHPOPMALIMU NTPEJICTABICHO HEJOCTATOUHO; B OT/IEIbHBIX CITydasX HapyIlIeHa JOr'MKa B
U3JI0KEHUU MaTepuasa, He COBCEM JOCTYITHO;

Oyenku «yo0osnemeopumenbHoy BBICTABISAETCS B TOM ClIydae, €CJIM PAaCKpbITa Majasi 4acTb
TEMBI; TMOUCK WH(POpPMAIMK MPOBEAEH MOBEPXHOCTHO; B M3JIOKEHUH MaTepuaia OTCYTCTBYET JIOTHKA,

JOCTYITHOCTb;
Oyenka «Hey0081emeopumenbHo» BEICTABIISIETCA B TOM CIy4ae, €CJIU CTYACHT HE BBITOJIHUI
JOKJIaI.
Onpoc (O) — »3TO OCHOBHOM BHJ YCTHOM IIPOBEPKH, MOXKET HCIOIb30BATHCS KAk

GbpoHTaNbHBIN (HAa BOMPOCHl MPENOJABATENs MO CPABHUTEIBHO HEOOJBIIOMY O0bEMY Marepuala
KpaTKue OTBEeThl (KaK MpaBUJIO, C MECTa) JalT MHOTHE OO0ydaromuecs), TaKk U HMHIUBUAYaTbHBIN
(mpoBepka 3HaHHWK OTHENBHBIX 00ydaromuxcs). KoMOMHUPOBaHHBINM OMPOC - OJHOBPEMEHHBIN BBHI3OB
JUI OTBETA Cpa3y HECKOJIbKUX OOYUarolUXCsl, U3 KOTOPHIX OJUH OTBEYAET YCTHO, OAMH-/IBA TOTOBSTCS
K OTBETY, BBINOJHAS HA JOCKE Pa3JIMYHBIE 3AIIMCH, @ OCTAJIBHBIE BBINOIHAOT 3a OTACIBbHBIMH CTOJIAMU
WH/VBHIyaJIbHbIC TNCbMEHHBIC WU IPAKTUYECKHE 3aJaHUS IIPEIIOAABATEIIS.

Kpurepuu oneHnBaHus:

Oyenku «omauuHo» 3acIyXKHUBAeT CTYAEHT, €CIM OH CBOOOJHO W MpPaBWJIBHO OTBETHJI Ha
IIOCTaBJICHHBIM BONPOC, 3HACT OCHOBHBIE TEPMHUHBI U OIpPENCICHHUS [0 TeMe, OTBEYaeT Ha
JOTIOJIHUTENBHBIE BOIIPOCHI;

Oyenku «xopouto» 3acily’)KUBaeT CTYIEHT, €CIIM OH CBOOOJHO M MpPaBWJIBHO OTBETWJI Ha
ITIOCTABJIEHHBIN BONPOC, 3HAET OCHOBHBIE TEPMHHBI U ONPEICICHUS IO TEME, 3aTPYAHSETCS OTBETUTH
Ha JIOTOJHUTEIBHBIE BOIIPOCHI;

Oyenku «yooenemeopumenbHoy 3acilyKUBaeT CTYIEHT, €CIM OH IpPaBWJIbHO OTBETWUJI Ha
IIOCTaBJICHHBIM BOIPOC, HO IIpU OTOM IIIOXO OPUEHTUPYETCA B OCHOBHBIX TEPMUHAX U
OIPEIEICHUAX 110 TEME, HE MOKET OTBETUTDH HA JOIOJIHUTEIBHBIE BOIIPOCHI;

Oyenka «Hey0081emeopumenbHoy CTaBUTCS CTYJEHTY, KOTOpBIA HENpaBHJIBHO OTBETHJI Ha
BOIIPOC MJIM COBCEM HE JaJl OTBETA.

TectupoBanue (T) — »5TO0 BoOmpockl W 3amaHus, TPeOyIOIIME OYEHb KpPAaTKOTO, WHOTAA
QIbTEPHATUBHOIO OTBeTa («Ia» WIM «HET», «OOJbIIe» WIM «MEHbIIe» U T.A.), BbIOOpa OAHOrO W3
MPUBOAMMBIX OTBETOB, OTBETOB IO OAJUILHON CHCTEME UM Pa3BEPHYTOTO OTBETA Ha BOIPOC.

Kpurepun onennBanus:

Oyenku «omauyHo» 3aCIy’)KUBAET CTYIEHT, €CII OH OTBETHJI MpaBmIIbHO Ha 85% BompocoB TecTa;

Oyenku «xopowio» 3aCIyKUBAET CTYAEHT, €CIM OH OTBETHJI NPABWIBHO Ha YacTh BOIPOCOB
70%-85%;
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Oyenxu «y0081emeopumenbHo» 3acayKUBAeT CTYACHT, €CIUM OH IPABHJIbHO OTBETHJI 4YacTh
BonpocoB 50%-70%;

Oyenku «Heyo08IemeopumenbHoy 3acilyKUBaeT CTYACHT, €CIM OH MPaBHIbHO OTBETHJI MEHEE
yeM Ha 50% BOMPOCOB WK HE PUCTYIHII K paboTe, WM HE MPEICTABHII padOTy Ha IPOBEPKY.

KoHTpo.1b U oLleHKa pe3ylIbTaTOB OCBOCHHUS 00111€00pa30BaTeIbHOM AUCIUIUIMHBI PACKPBIBAIOTCS
yepe3 JAUCLUUIUIMHAPHBIE Pe3yibTaThl, HalpaBleHHbIe HA (OPMUPOBAHUE OOIIMUX U MPOPECCHOHATBHBIX
KOMIIETEHIIM 10 pa3/ielaM U TeMaM COJIepKaHusl yueOHOTro MaTepuania.

Ooman Paszgen/Tema Tun oueHoOYHbIX MepPONPUATHIA
KOMIIeTeH IS

Pa3nen 1. Kuerka — KonrtponsHas padora
CTPYKTYPHO- «MoJIeKyIsIpHBIN YPOBCHB
(pyHKUMOHAIbHAS eTUHUIIA OpTraHMU3aINH KUBOTO)
JKHBOT'0

OK 02 buonorus kak nayka. O0mas 3anosHeHue TaOJIUIBI C ONTMCAHUEM
XapaKTePUCTHKA JKU3HU METOJI0OB MUKPOCKOIIUPOBAHUS C X

JIOCTOMHCTBAMH M HEJIOCTATKAMHU.
3anonHenue Tadnuibl «Bkinaa ydeHbIx
B Pa3BUTHUE OMOIOTHI»

3anoiaHeHne CPaBHUTEIBHON TaOIUIIBI
CXOJICTBA U PA3JIMUUH )KUBOTO U HE

KHBOTO

OK 01 CrpykrypHO-pyHKIMOHaNbHAsA | OrieHHBaeMasi AMCKYCCHs TI0 BOIIPOCcaM
OK 02 OpraHu3amus KJIECTOK JIEKIIAU

OK 04 Pa3paboTka MEeHTaIBHOM KapThl TIO

KJ1acCU(UKALUH KIJIETOK U UX CTPOCHHUIO
Ha MPO- U SYKApUOTHUYECKUX U 110
LIapCTBaM B MUHU TpyIIax
BrimonHenue u 3amuTa 1ad0paTopHbIX
pabort:

«CTpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUIACTBI, XPOMOILIIACTHI)»
[IpakTnueckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH C TIPe3eHTAINEH,
NOJITOTOBJIEHHBIX IO NEPEYHIO
HCTOYHUKOB, PEKOMEH/IOBAHHBIX

IperoaBarenem
OK 01 CtpyKTypHO-(QYHKIIMOHANbHBIE | DPOHTANBHBIN OMpoc
OK 02 (bakTOpbl HACTEICTBEHHOCTH Pazpabotka rimoccapus

Pemenue 3a1a4 Ha onpeniesieHne
MOCIE0BATENIbHOCTH HYKJIEOTH/IOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
H3MEHEHHS MOCIeI0BaTeIbHOCTH
Hykaeorunos JJHK
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OK 02

OOMEH BeLIECTB U

IIPEBPALIEHUE SHEPTUU B KIIETKE

@pOHTaIBHBII OIIPOC

3anoJiHeHUE CPaBHUTEIbHOU TaOIULIBL
XapaKTepUCTHK TUIIOB OOMeHa
BELIECTB

OK 02
OK 04

JKU3HEeHHBIA UK KJIETKH.

Muro3. Meiio3

OOcyxaeHne o BOIPOCcaM JICKIHH
Pa3paboTka neHTBl BpeMEHU
’KM3HEHHOTO LIMKJIa

Pa3nen 2. Ctpoenne u
GyHKUMM OpraHusmMa

Kontponbnas pabora “CtpoeHue u
(dbyHKIIMH OpraHu3Ma’”

OK 02
OK 04

CrtpoeHue opranuzma

OnenuBaemast TUCKYCCHS

Pa3paboTka MEHTaIbHOM KapThl
TKaHEW, OPraHoB U CCTEM OPTaHOB
OpraHu3MOB (PacTeHUs, ’KUBOTHbIE,
YeJI0BEK) C KPaTKON XapaKTepUCTHKOM
X QyHKIUN

OK 02

@OpMBI pa3MHOKEHUS
OpPraHU3MOB

@pOHTAIBHBIN OITPOC

3anonHeHue TabIUIbl C KpaTKON
XapaKTepUCTUKOMN U TpuMepamMu hopm
PAaSMHOXKCHUA OPraHnu3MOB

OK 02
OK 04

OHTOTreHe3 pacTeHUH, KUBOTHBIX

1 4CJIIOBCKA

Pa3paboTka JeHTbl BpeMEHU C
XapaKTEPUCTUKOM ATAIIOB OHTOTEeHE3a
OTJEJIBbHOM I'PYIIION )XUBOTHBIX U
YeJIOBEKa M0 MUKPOTPYIIIaM
Tect/onpoc

CocraBiieHHE JKU3HEHHBIX [IUKIIOB
pacTeHul 1o otaenaM (MOXOBHUIHBIC,
XBOIICBUIHBIC, TATTOPOTHUKOBUIHBIE,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAOBaHUA

Pa3paboTka rnoccapus
@pOHTaIBHBIN OIIPOC

Tect o Bompocam JICKIIMHA
Pemenue 3agad Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHMS
HAaCJIEACTBEHHBIX MMPU3HAKOB TIPH
MOHO-, TU-, IOJIUTHUOPUIHOM U
AHATIM3UPYIOLIEM CKPEIIUBAHUU,
COCTaBJICHHE T€HOTUITMYECKUX CXEM
CKpEIIMBAHUS

OK 01
OK 02

CremeHHOe HaclIeIOBaHHE

IIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3anay Ha onpeneneHre
BEPOATHOCTH BO3HUKHOBEHHUS
HAaACJICACTBECHHBIX HpI/ISHaKOB l'IpI/I
CIICTIJICHHOM HacJIeI0BaHUH,
COCTABJICHUEC TCHOTHUIITNYCCKUX CXEM
CKpELIMBAHUS

OK 01

3aKOHOMEPHOCTH U3MEHUYUBOCTH

Tecr.
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OK 02

Pemenue 3aa4 Ha OMMPCACIICHUC TUIIA

OK 04 MYTallU{ [IpH [Iepeaaye
HACJIEJICTBEHHBIX MPU3HAKOB,
COCTaBJIEHUE TCHOTHITMYECKHX CXEM
CKpELIBaHUS
Pa3nen 3. Teopus 3BoTIOIMH Kontposbnas padota “Teopernueckue
ACIEKThI HBOJIIOIIMH KU3HU Ha 3emiie”
OK 02 Hctopust 3BOTIOLMOHHOTO OpoHTaNTBHBIN OIIPOC
OK 04 ydeHus. MUKPOIBOIIOLNS PazpaboTka rimoccapus TepMHUHOB
Pa3paboTka JIeHTBI BpeMEHU Pa3BUTHSA
SBOJIIOIIMOHHOTO YUEHHUS
OK 02 Makpo3BOJIOIHA. OnenuBaemasi TUCKYCCHSI:
OK 04 Bo3HuKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE aPTYMEHTOB,
KU3HU Ha 3emiie OMOJIOTrMYeCKON TEPMUHOIOTHH U
CHUMBOJIMKH JUTS JOKA3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPYIIT
Pa3paboTka 1eHTbl BpeMeHU
BO3HUKHOBCHUS M Pa3BUTHS KU3HU HA
3emiie
OK 02 [TpoucxoxaeHue yenoBeKa — OpOoHTATBLHBIA OIIPOC
OK 04 AHTPOIIOTE€HE3 Pa3paboTka JieHThl BpeMeH!U
MIPOUCXOXKICHUS YEIOBEKa
Paznen 4. Ixoaorus
OK 01 DKkojoruveckue GakTopsl U TecT 1o 3KoJIoruYecKuM GakTopam u
OK 02 CpeIbl KU3HU cpenaM >KU3HU OPraHu3MOB
OK 07
OK 01 [Momynsimus, cooOrecTna, CocraBneHnue cxeM KpyroBopora
OK 02 HKOCUCTEMBI BEIIIECTB, MCIIOJIb3YS MaTepHaJIbl
OK 07 JEKUUU
Pemenne npakTHKO-OpUEHTHPOBAHHBIX
pacyeTHBIX 33/1aHUH 110 IEPEHOCY
BEIIECTBA M SHEPTHH B IKOCUCTEMAX C
cocCTaBJIeHHE TPOUUECKUX LieTnei U
nupaMul OMOMacChl U YHEPTUU
OK 01 buocdepa - rmobanbHas OrneHrBaemasi TUCKYCCHUS
OK 02 HKOJIOTUYECKasl CHCTEMa Tecr
OK 07
OK 01 BnusiHue aHTponoreHHbIxX Tect
OK 02 ¢dakTopoB Ha Ouochepy [IpakTuyeckas pabota “OTX0/bI
OK 04 pou3BoicTBa”
OK 07
OK 02 Biusgune conmansHo- OrneHrBaemasi TUCKYyCCHs
OK 04 9KOJIOTMYECKUX (PaKTOPOB Ha Brimonnenue nabopaTopHoit paboThI Ha
OK 07 3/10pOBbE YETIOBEKA BBIOOD:

"YMcTBeHHas! pabOTOCTIOCOOHOCTH",
"Bnusinue abnorndeckux GakTopoB Ha
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YyesoBeKa (HU3KUE U BHICOKUE
Temneparypsl)”

Paznen 5. BuoJsiorus B ;ku3Hu

3anuTa Keiica: nmpecTaBieHue
PE3YJIbTATOB PEIICHUS KEHCOB
(BBICTYILJICHHUE C PE3CHTAITNECH )

OK 01
OK 02
OK 04

buorexHonmoruu B ;KU3HU
Kaxxaoro

Brmonnenue keiica Ha aHAIIN3
nH(OpMAIUK 0 HAYYHBIX JOCTHKCHHIX
B 00J1aCTH F'€HETHYECKHUX TEXHOJIOTHA,
KJIETOYHOW WHYKEHEPHH, ITHIIEBBIX
O6uoTexXHOJIOTHH (110 TpynIam),
MIPE/ICTABIICHUE PE3YIHTATOB PEIICHUS
KEMCOoB

OK 01
OK 02
OK 04

[TpomeIneHHast OMOTEXHOJIOTHS

BeinonHenue kelica Ha aHaIu3
nH(pOpMAIMY O Pa3BUTHU
MIPOMBIITUICHHOW OMOTEXHOJIOTHH (110
TpyIIam), MpeaCTaBIeHUE PE3yIbTaTOB
pelIeHus KeMcoB

OK 01
OK 02
OK 04

ConmanbHO-3THYECKHE ACTIEKTHI
OMOTEXHOIOI NI

Beinonnenue kelica Ha aHanu3
uH(pOpMaIuu 00 ITHYECKUX ACTIEKTax
pa3BUTHS OMOTEXHOJIOTHH (110
rpyImImam), peICTaBICHUE Pe3yIbTaTOB
pelIeHus KecoB

OK 01
OK 02
OK 04

buoTtexHonoruu u TeXHUUECKHUE
CHUCTCMbI

BeimonHeHue kelica Ha aHaAU3
nH(pOpManK 0 pa3BUTHUS
OMOTEXHOJIOTHI ¢ IPUMEHEHUEM
TEXHHYECKHX CUCTEM (IO TPYIIIaM),
MIPEJCTAaBIICHUE PE3YIHTATOB PEIICHUS
KENCoB

J1sl XapaKTepUCTUKU YPOBHSI OCBOCHUsS y4EOHOI0 MaTepHralla UCIOIb3YOTCA CIEAYIOIINE 0003HAUEHMSL:

1. — o3HaKOMUTENBHBIHN (Y3HaBaHUE paHee N3yUYEHHBIX 00BEKTOB, CBOICTB);
2. — penpoOaAYKTHUBHBIHN (BBITOIHEHUE JIEITEILHOCTH 110 00pa3ily, HHCTPYKIIUH HITH ITO0/I PYKOBOJICTBOM)
3. — IPOJIYKTUBHBIH (TJIAHUPOBAHUE U CAMOCTOSITEIILHOE BBITIOJHEHUE JESTEIbHOCTH, PEIICHUE

MPOOJIEMHBIX 3a]1a4)

3.2. MaTepI/IaJ'ILI TEKYIIETO U TPOMCIKYTOYHOT'O KOHTPOJIA YCIICBAEMOCTU O6y‘IaIOH_[I/IXC§I

CTy,[[eHT BH6I/IpaeT OJINH HpaBI/IJ'ILHHﬁ BApHUAHT OTBCTA U3 HECKOJIBKUX

Yrto Takoe nucra?

Buvibepume ooun npasunvhwiii omeem
1.  HenoaBwxHas ¢popma MIPOCTEHIIEro, MOKPHITast MJIOTHONH 000JI0YKOI
2.  HemoJBWXHas (opMa OaKTepUH, MOKPHITAS TUIOTHOW 000JIOYKOM

3. moaBwxkHas Gpopma 6aKTepHH, HE UMEIOIIas 000T0UKU

4.  monBwxHas (popMa mpocTeifiero, He UMeroIas 000I0UKU

CTYHGHT BBI6HpaeT HECKOJIBKO IIpaBUJIBHBIX BAPUAHTOB OTBECTOB
MCTO,Z[BI HN3YUCHUSA TCHCTUKHU YCIIOBCKA!
Bbz6epume OOUH WU HECKOTILKO npasusibHsvlx omeemoe
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TCHEATOTUYECKUIM

OJIM3HEOBBIN
IATOTCHETHYCCKUI
OMOXUMHUYECKUI
MONYJIILIMOHHO-CTATUCTUYECKU I
THOPUI0IOTHICCKHI

ok wnE

CTy,Z[eHT BBOJIUT OTBET B BUAC TCKCTA

Kak Ha3pIBaeTCs nocieoBaTeabHas 3aKOHOMEPHasi CMEHa OIHOT0 OMOJIOIMYECKOT0 COO0IeCTBa
JPYTUM Ha OIPEJEICHHOM Y4acTKe CpPebl BO BpEMEHHU B PE3YJIbTaTe BIMSAHUS IPUPOIHBIX
(akTOpOB MM BO3/AEUCTBHSI UesloBeKa?

CTyaeHT paccTaBiisIeT CJI0Ba B IPaBUIILHOM MOPSIKE

Ornpenenurte NpaBUIbLHYIO OCIEI0BATEIBHOCTD 3TANIOB PA3BUTHS YEJIOBEUECKOU aCKApHU/IbI,
Ha4yMHas Co CTAJIUU ANLIA.

Paccmaseme 6 npasunvnom nopsioke

1. nomagaHue siUIl U3 BHEUIHEH Cpe/ibl B KUIIEYHUK

2.  Pa3BUTHE MUKPOCKOIHMYECKOUN JINIMHKH

3.  BHEIpPEHHUE JIMYMHKU B CTCHKY KUIICYHUKA, TPOHUKHOBEHHUE B KPOBb M BMECTE HEl
nonajaHue JIMYNHOK B M€YEHb, CEP/ILIC U JIETKUE

4.  POCT JIMYUHOK B JIETKHX

5. BTOPHUYHOC IMONMaJaHUC JIMIYNHOK U3 AbIXaTCIIbHBIX HYTGIZ B POTOBYIO IIOJIOCTH U BTOPUYHOC
HX 3arjaTbIBaHUC
6. MMpEeBpalIiCHUEC B KHIICYHUKE JIMYMHOK BO B3POCIIBIX ‘-IGpBGfI

CTyIeHT COeIUHSET OTBETHI ITOTIAPHO

Y CcTaHOBHTE COOTBETCTBHE MEX/Ty BBICIICH HEPBHOM U TICUXUYECKOM NESITEILHOCTBIO.
1.  opueHTHpPOBOYHBIN pediekc

2. IOMUHAHTA

3. tunel BH]]

1.  Hempou3BOJBHOEC BHUMAaHHUE
2.  TPOM3BOJILHOE BHUMAaHHE
3. TemmepaMeHT

CrtyneHT BbIOMpaeT OTBET U3 CIIMCKAa BHYTPH BOMpOca
Camast Hu3Kast CKOPOCTh KPOBH Ha0JI01aeTes B (a0pTe | apTepusx | BeHaX | Kamuuisipax).

3.3. O1ieHOUYHbIE CPECTBA [0 TUCIUIUTMHE AJIs MPOMEKYTOYHON aTTecTaluu

IIpoMexxyTouHast aTTecTaus NIPOBOAUTCS B BUJIE 3a4eTa.
[TpuGi3uTETHHBIE BOMIPOCHI K 3aYETY.

1 3anaun 1 MeTO/IbI 0011el OMOIOTHH, YPOBHH OpPraHU3alluy KUBOW MaTepUu.

2 XuMuueckasi OpraHu3alyst KJIeTKH (cocTaB M (YHKIIMH BEIIECTB).

3 Crpoenue 1 pyHKINU KIETKU (OpraHouIbl, UX (PYHKINU, BUABI KIETOK).

4. OOMeH BelecTB U INpeBpalleHue SHEPruM (MIaCTUYECKUA M SHEpreTH4ecKuil oOMeH,
(GOTOCHHTE3 U XEMOCHUHTER).

5. Jlenenue kaeTku (PKU3HEHHBIN LIUKJI, MUTO3, KJIETOUHAs! TEOPHS).
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6.
7.

Bupycs! u BupycHbie 3a6onesanus. CITNJ] 1 Mmepsl ero npouiIakTuky.
PazMHoOeHMe 1 MHIUBUAYaTIbHOE pa3BUTHE (OECIIONOe U NI0JI0BOE pa3MHOXKEHNE, MEHO3,

AMOPUOHAIILHOE U TIOCTAIMOPHUOHAIILHOE PA3BUTHE).

8. 3akonbl ['. MeHens u ux 10Ka3aTreiabCTBO HA KOHKPETHBIX MPUMEPaXx.

9. XpomocomHas Teopus T. Moprasa u CLIETUIEHHOE HaclIeJOBaHUE.

10.  3aKOHOMEpPHOCTH U3MEHYMBOCTH ( HACJICACTBCHHAS M HCHACIICACTBEHHAs).

11. Cenekius (3a1a4yu, METO/bI, JOCTHXKCHHS, CPABHEHUE MCKYCCTBEHHOTO U €CTECTBEHHOTO
otbopa).

12. Pa3BuTue 3BOMIOIMOHHBIX HAECH B JOJAPBUHOBCKUW IMEPUOJ U CUHTETHUYECKAs TEOPHUS
3BOJTIOLIUY.

13.  DOBomonuonHoe yuenue Y. JlapBuHa (MIpearnoChUIKH, CYIIIHOCTh, 3HAUCHHE).

14,  MukposBoJronus (KOHIICTIIHS BUA, €T0 KPUTEPUH U MEXaHU3M BUI000pa30BaHUs).

15. MakponsBomtonust (JoKa3aTeabCTBa, OCHOBHBIEC HAMPABICHUS 3BOJIIOIMOHHOTO IPOIIECCa).
16.  Pa3BuTHe OpraHUYECKOro MHpa.

17. T'unoTe3bl BOBHUKHOBEHHMS )KM3HU Ha 3eMJIe.

18.  OcHOBHBbIE 3Talbl HBOJIIOIMH YEIIOBEKA.

19.  JlokasarenbCTBa pOJICTBA YEIIOBEKA U )KUBOTHBIX.

20.  YenoBeueckue pachl.

21.  Dkojorus Kak HayKa, GaKkTOpbl CPEIbL.

22.  DKOJOTHYECKHE CUCTEMBI.

23.  Yuenue B.U. Bepranckoro o 6uocdepe. Hoocdepa.

24.  BzauMocBs3b NpUPOABI M 0oOIIecTBa. AHTPONOTEHHOE BO3ACHCTBHE HAa MPHUPOJHbBIE
OHMOreo1eHO3BI.

25.  buonwuka (CymHOCTh HAYKH, HAIIPABIICHUS, JOCTHKCHHUS).

OHGHKa O6y‘IaIOH_II/IXC$I OCYHICCTBIIACTCA IMPEIIOAABATCIICM ITYTEM MPOBCACHUS IMPAKTHYCCKUX 3aHHTHﬁ,
YCTHBIX OIIPOCOB, ITPOBCPKU CaMOCTOSITEIbHOM pa6OTLI, MMPOBEACHUS ITPOMEIKYTOUHOI'O TCCTUPOBAHU, a
TAaK¥XE IpU HTOTOBOM aTTECTaIluH 06yqa}om1/1xc;1 Io y‘Ie6HOI7I aucuuitinHe. [ToMuMO KadeCcTBEHHBIX

MOKa3aresel MPOoUCXOJUT OLIEHKA KauyeCTB IMYHOCTH, CIIOCOOCTBYIOIIMX NEPEX0y 3HaHUN B yOeXKIeHNUs,

BHYTPCHHUC HO6YI[I/IT€J'II>HI>I€ MOTUBEBI, ITO3HABATCJIbHASA AKTUBHOCTH M HMHTCPEC, CaMOCTOATCIIBHOCTD,

KPUTHYHOCTD, ITOJIOKHUTCIIbHAA y‘Ie6Ha$I MOTHBAIIHUA.

OcHOBHBIE MMOKa3aTcin, KOHKPETU3NPYIOUC KPUTCPUU 3HAHUM CTYACHTOB — 3TO OLICHKHA 5 «OTIIMYHO», 4

«XOpOoIIO», 3 «KYHAOBJICTBOPHUTCIIBHOY, 2 «HCYAOBJICTBOPUTCIILHO.

OHCHKa CTYACHTOB IIPOBOAUTCH 110 ABYM OCHOBHBIM OJIoKaMm:

npeomMemHocms 3HAHUU — TIOJMHOTA, NPOYHOCTh 3HAHWUN, YPOBEHb BOCIPOU3BEACHUS
YCBaMBaeMOI0 COIECPXKaHUSA U CBA3ECH BHYTPH HETO; CBSA3M MEXKIY OTACIBHBIMH YaCTIMU
COJep’KaHusi TpHU 3aKpelyieHMM M aKTyalu3alud 3HaHWM, yMEHMH; cTeneHb
npeoOpa3oBaHusl, PEKOHCTPYKIIMH U CPOPMHUPOBAHHOCTH HOBBIX 3HAHUU, YMEHMIA;
0600uenHocmsb 3HaHUL — ITO CUCTEMAaTU3allls, YMEHHE CTPOUTh MEKIIPEIMETHBIE CBSI3H,
MCIOJIb30BaTh MOJy4YE€HHbIE 3HAHNUS BHE KOHTEKCTa Y4eOHOM TUCIUTUIMHBIL.
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4. MeToauveckne yKa3aHHUs 1JI1 00y4al0IMXCS M0 0CBOEHUIO M CHMIIJIMHbBI

IIpuctynas k wusydeHutro aucuuiuiMebl. BJ/1.13  «buonorus», CTYZEHT MOKEH O3HAKOMUTBHCSA C
CoJiep’)KaHUEeM JaHHOW paboueil ydyeOHOW mporpaMMol IUCHUIUIMHBI C TE€M, YTOOBI MMETh YETKOE
MIPEJCTaBICHUE O CBOEH padoTe.

WN3yueHne  OUCHMIUIMHBI OCYILIECTBIISIETCSI HAa  OCHOBE BBIJIAHHBIX CTYJEHTY
MperoiaBaTeNieM PEeKOMEHIAUil 10 BBITOJHEHUIO BCEX 3aJlaHHM, MPETyCMOTPEHHBIX YYEOHBIM MIIAHOM
U IIPOrpaMMoil.

B mepByto oyepenp HEOOXOAMMO YSICHHUTH IeNIb M 33/a4d W3y4aeMOW JMCUUIUIMHBI, OLEHUTH 00BEM
MaTtepuaga, OTBEACHHOIO Ui H3Y4YEHHs] CTYACHTaMU CaMOCTOSITENIbHO, MOJ00paTh OCHOBHYIO H
JOTIOIHUTENBHYIO JIMTEPATYpPy, BBISIBUTH Hambosee BaKHbIE MPOOJIEMBI, CTOSIIME IO BOMIPOCAM
M3y4aeMOU TUCUHUILIAHBIL.

BoinonHenue 3agaHuil OCYIIECTBIISIETCS B COOTBETCTBUU C Y4YEOHBIM IUIAHOM U IIporpaMmoil. OHu
JOJDKHBI  BBIIIOJIHATBCS B COOTBETCTBHUM C METOJWYECKMMHM PEKOMEHIALMSIMH, BbIIAHHBIMU
IIPENOIABATEIIEM, U IIPEACTABIICHBI B YCTAHOBIICHHBIE ITPENIOIABATEIIEM CPOKHU.

N3y4asi mepBOMCTOYHMKH, 1IEIECO00Pa3HO 3aKOHCIEKTUPOBATh TOT MaTepuai, KOTOPhI HEe coo0mIancs
CTYJIEHTaM Ha JICKLIHIX.

5. YueOHas imTepaTrypa u pecypcbl HHGOPMAIHOHHO-TeIeKOMMYHUKANIMOHHOM ceTu « AHTEepHET)
OcHoBHas nuTepaTypa:

1. buonorust: O6mias 6uosorus: 10-11ki1.: 6a30BbIi YPOBEHB: YICOHUK IS
obmeobpasosar. opr. / [[1. K. bensieB u ap.]; mox pen. 1. K. bensesa, I'. M. Ipimmuia; Poc.
akaj. Hayk, Poc. akan. oOpa3oBanus, M3a-Bo "llpocsemnienne”. - 12-¢ uzn. - M.: [IpocBenienue,

2013. - 304 c.
2. Buonorus [DnaekTpoHHbIH pecypc]: s moctynaromux B By3bl / P.I. Bas [u ap.]. - 5-¢

W31, UCTIP. - DIEKTPOH. JIaH. - MuHck: Beimmiimast mxomna, 2015. - 640 c.

3. Konecuukos, Cepreit Unpuu. O6mas 6uosnorus: yued. mocodue ist CTy/IeHTOB
oOpa3oBar. yupexaenuit cpes. npod. oopasosanus / C. U. KonecHukos. - 6-e u3., crep. - M.
KHOPYC, 2016. - 287 c.

3J'IeKTp0HHBIe y‘le6HHKI/I 110 OMOJIOTHH:

1. Buosorusi: yueOHUK M NPAaKTUKYM JJIsl CpeqHero npodeccuonanbHoro oopasosanus / [B. H.
SApeirun, U. H. Bonkos, B. U. BacunseBa u np.]; mox pen. B. H. fApeiruna. - 2-e uzn. - Mocksa:
FOpaiir, 2020. - 453 c.

2. buonorus (yrmyOnensblii ypoBeHb): 10-11 xmacc: y4eOHHMK Ui CpemHETro OOIIero
obpaszoanwusi / [B. H. Speirun, U. H. Bonkos, B. 1. Bacunsesa u ap.]; mox pen. B. H. Speiruna.
- 2-e uzn. - Mocksa: FOpaiit, 2022. - 357 c.

3. Bepxomrentiesa, F0.I1. buonorus: yue6. mocodue mnsa CITO / FO.I1. Bepxomentera; @exep.
roc. OIO/DKET. YUpexJeHHe Bbicll. oOpa3zoBaHus "OpeHOypr. roc. yHT". - DJEKTpOH. JaH. -
Caparos: [IpodobpaszoBanue, 2020. - 146 c.: um.
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4. Jlamuukas, Tatesina BrmagumupoBHa. buonorus: TecTel: ydeOHOe mocoOue Uisi CpeaHEero

npodeccroHanbHoro oopazoanus / T. B. Jlanuikas. - 2-e uza. - Mocksa: FOpaiit, 2021. - 40 c.

5. CmupHoBa, Mapuna CepreeBna. EctecTBo3nanue: reorpadusi, 0M0OI0OTHs, SKOJIOTHs: ydeOHOe

mocobue st cpeaHero npodeccuonaabHoro oopasosanus / M. C. Cmupaosa, T. M. CmupHoOBa,
M. B. Boponenko. - Mockga: FOpaiit, 2020. - 271 c.

6. TymsxoBa, Onbsra BanepeeBna. buonorus: yaeonuk ans CIIO / O.B. Tynskosa. - CapaTos:
[Tpodobpazoanue, 2020. - 450 c.: ui.

1.
2.

NuTtepHeT-pecypcbl:

[TpoucxoKaeHne )KU3HU U BUAOB opranuzmoB. — https://youtu.be/L TRAO-ItOHU

CaoiicTBa x)uBOro. Kaxk oTIn4yuTh )XUBOE OT HEKHUBOTO.

— https://youtu.be/D2h8TtwQQOTM

3.

Bnusiaue ynpTpadmonaeToBoro U3ydeHUs Ha pOCT IIMaHO0aKTEpUil B apxee U

oxcurenanus 3emian — https://youtu.be/bTMIsO6RX5I

HeoOxonuMocTh cBeTa i cuHTe3a Xaopoduinia — https://youtu.be/zGTvT2ulGOk
OCOOCHHOCTH CTPOCHUS MPOKAPUOT M dyKaproT — https://youtu.be/RHcEttac\Wpl
[Tnactuaer — https://youtu.be/CXQgJcP22jg

Bupycwsr — https://youtu.be/yJzrhoBxNHU

Knaccudukanus sxuBbix cymects — https://youtu.be/IQLIAOVYpSU

Kpacnyxa. — https://youtu.be/gDQTBzUzckA

Hatypansaas Ocma. — https://youtu.be/16ftOn9hmQM

HeoObrunbie hopmbl xu3au. [IproHb! U Bupouabl. JIekius u3 kypca "buonorust kak

Hayka" — https://youtu.be/KAUYPLpv200

12.  YpoBHH opranmu3zanuu xuBbix cucteM — https://youtu.be/ lef71MhaGA

13.  XKwupsr — https://youtu.be/VVQeU950TInE

14.  Tlomumeps — https://youtu.be/Mi8VS-xCdaY

15.  3anwmce unpopmaiun B Kietke — https://youtu.be/Po _pGF7ali0

16.  Huronorus. — https://youtu.be/tdX100hS3aU

17.  Meiioz — https://youtu.be/Hqzc24AY zxI

18. MUTOS3 - JEJJEHUE KJIETKUW — https://youtu.be/[I68PUgDOTA

19.  HepsHas cucrema - cucrema ynpasnenus — https://youtu.be/mOgRamX47to

20. O0wmeH Berects — https://youtu.be/Ywg7S3PHDIM

21.  PenpoamykTHBHas (QyHKIHMS - CpeAcTBa Bocnpon3BoacTBa — https://youtu.be/Skv7-v-4dek
22.  Kpoccunrosep — https://youtu.be/UrdgHH7JV7c

23.  Tamerorenes — https://youtu.be/SEXygmBbynM

24.  3axonsl Menpens. — https://youtu.be/Wpu_-Sh5Zvg

25.  CBOMCTBA 'EHETMYECKOI'O KOJIA — https://youtu.be/[Eo-tJ2nT5q

26.  Crpoenue xpomocombl — https://youtu.be/rtBmXJalGVc

27. [{uTommasMarudyeckoe HaciegoBanre — https://youtu.be/4ePY Zx\Wei04

28. ['eHeTHKA - 3aKOH Mepeaun HacIeICTBeHHOM nHpopmanuu — https://youtu.be/6-
FYW_i4u9Q

29. HacnenoBanue mpu3HaKoB, CIEIUICHHBIX ¢ TojoM — https://youtu.be/\WcdvaJMwbPs
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30. I'ennbie myTarmu — https://youtu.be/9K7JhbioWtg

31. ['enomubie myTarun — https://youtu.be/goDY60WniJA

32. Momudukarmu — https://youtu.be/iw3QVhCQ8ss

33. H.K. SJuxosckuii. 'eHeTrka B Haen xxu3Hu — https://youtu.be/qlrma-AC is
34.  Xpomocomubie myTtaru — https://youtu.be/0Je6KUr2sPE

35. MoHO 1 BIIEUYHTH nainsToHu3M? — https://youtu.be/nKxm8uoYPEo

36.  Natural selection in a hurricane: The lizards that wonxt let go

— https://youtu.be/aKvKd1S0zOc

37. Bxnan neannepransieB B JIHK coBpeMeHnnbIx mronieid. ['pyninbl KpoBU HEaHIEPTAIBLEB U
nenucosieB — https://youtu.be/4pEjkmWTVTk

38.  Tammorpymmsl Y-XpoMocOMEI ueoBeka. [Iponcxoxienrne CoBpeMeHHBIX HeapUKAaHCKUX
muani Y-JIHK — https://youtu.be/0VvoUzys9FM

39.  KpoMaHBOHIIBI UJIH MTEPBbIC aHATOMUYECKU COBPEMEHHBIC JTFOAN EBpOITBI

— https://youtu.be/7TENzMAYg4dE

40.  H.K. flaxoBckuii. Heannepranbckue TeHbl COBPEMEHHOTO YeNIOBEKa

— https://youtu.be/QKCvVNtg3YI8

41.  Huxonai Kykymkun: Kak padoraer mo3r? — https://youtu.be/0Ofbu7tlQ1SO

42. [Tonemuka ¢ kpeanronuamom — https://youtu.be/0og-Nh_pwAl

43. Tamapa Ky3HneroBa: o 6051e3HsX 00€3bsH U UX JICYCHUN

— https://youtu.be/bT26dJTGn3Y

44.  VHTemnekTyalbHbIE 0COOCHHOCTH pa3HbIx pac — https://youtu.be/CvDjWw_guZU
45.  buouenossl. OTHOIIEHUS B OuoneHo3ax — https://youtu.be/tVINLWbW5NY

46.  HeoObrunsie mapasutsl — https://youtu.be/soj6BOfD5FI

47.  XwurpoymHbie apa3utsl — https://youtu.be/h4kmj8-etpE

48.  Dxomoruueckue daxtopel. CBer. — https://youtu.be/OGBO_VEdhIE

49.  Dxomoruueckue paxktopsl. Temmeparypa — https://youtu.be/o5SPKIzmyc4

50.  buotuueckue oTHOIIEHUS B pupoe. — https://youtu.be/ciPM549zrpg

51.  Pa3znooOpa3ue B3aUMOCBSI3€H OpraHU3MOB MEXKIY COOOM

— https://youtu.be/E4Fbalwl4C8

52. Yem mytyanu3m oTiauyaercs oT cumbunosa? — https://youtu.be/D45G4Pwlyng

53.  Hudexunonnsie 3a001eBanus yenoBeka — https://youtu.be/HIBsHf2yZ8g

54.  Ackapuma — https://youtu.be/ozdchGpcOfo

55. Berunii nenens — https://youtu.be/ijjBpLD12ak

56. Berunii nenens — https://youtu.be/GdOh9L ASgQ

57. ITeyenounslii cocansiuk — hitps://youtu.be/pb140fc6BxQ

58. 5 ce30HHBIX 3a00sIeBaHmil , mepenaBaeMbix Kitertamu — https://youtu.be/vIDIAVEIHGM
59.  Kiuermesoii Dunedanmut VS SAnonckuii sunedamut — https://youtu.be/4Uj6CCKamyo
60.  buocdepa — https://youtu.be/mRB5UQGNTrE

61. Buaumas cpena Kak skojoruueckuii pakrop — https://youtu.be/DVAINHIGOWY

62.  buomacca 3emin, naporpaduka. Macca roel, pacTeHHi, )KUBOTHBIX, TPUOOB,
Oakrepwuii u BupycoB — https://youtu.be/zc_aOeT2jgE

63.  BwunmooOpa3zoBanmue: reorpaduyeckoe u skonormueckoe — https://youtu.be/ROODIysITVE
64.  BuusHHe aHTPONOTEHHBIX (PAKTOPOB HA )KUBBIC OPTaHU3MBI.

— https://youtu.be/9hWe8VHK600
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65.  Mup aHTponoreHHsIx 6uoneHo3oB — https://youtu.be/p\VwadJIOcY M

66.  Ocnosrl cenexnuu. — https://youtu.be/sIOjwUxaur0

67.  Buyrpukieroynoe crpoenue — https://youtu.be/veN1IAZSL 4ec

68.  Kietku - MOaynH, U3 KOTOPBIX OCTPOCHBI OPTraHU3MbI

— https://youtu.be/iSDkmSpQM_w

69. Mopodonorus u knaccudukanus npocrermmx — https://youtu.be/RNvXgGKsIsA
70.  Onrorenermveckas u3MeHUMBOCTH — hitps://youtu.be/lUvdjPj-coU

6. MaTepuajibHO-TeXHUYecKasi 6a3a, HHGoOpPMANIMOHHbIE TEXHOJIOTHH, IPOrPaMMHOe
o0ecrieyenue 1 UHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Jis oOydeHHs CTyIEHTOB MO AucHUIIMHE «buonormm» B ¢uinane umeercs KaOWHET
poecCHOHANBHBIX JUCIHILIAH, 00OpPYIOBaHHBIA BHJICOMPOCKIIMOHHBIM O00OpPYIOBAaHUEM, CTOJIAMH,
CTYJbSIMH, KJIACCHOM JOCKOH, CHUCTeMOW ocBemleHus. Takxke B ¢Qunmane wumeercs OuOIMOTEKA,
uMerolas pabouue Mecta JUisl CTYIGHTOB, OCHAIICHHbIE KOMIIBIOTEPAMHU C JOCTYNOM K 0a3aM JaHHBIX

¢unmana u cetu MHTEpHET.
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