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1. O0masi xapaKkTepucTUKa NPUMEPHOii padoueil mporpaMMel
001eo0pa3oBaTeJIbHOM JUCHUIIJIMHBI

1.1 MecTo AuCHUILINHBI B CTPYKTYype oOpa3oBarebHoi nporpammsl CITIO

OO6meobpa3oBaTenbHas JUCHHUILTHHA «BHONOTHSY SBISETCS 005M3aTENbHON YacThi0 00IIe-
00pa30BaTeNLHOTO MHKJIA 00pa30BaTenbHOM MporpaMmel B cooTBeTcTBUU ¢ ®I'OC mo crenwn-
anpHocTH 35.02.05 «ATpOoHOMHUY.

1.2. ]_[e.]m H INIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA TUCHUIIIMHBI:

1.2.1 Hean o01eo0pa3oBaTeibHOM M CHMILTHHBI

Heab: hopmupoBanue y 00y4arouxcs CUCTEMbl 3HAHUN O Pa3IMYHbIX YPOBHSX JKU3HU CO
3HAHMEM COBPEMEHHBIX MPEACTABICHUN O KUBOU IIPUPO/IE, HABBIKOB 10 MPOBEIECHUIO OMOJIOrHU-
YECKUX HCCIICIOBAHUN C COOJIIOIEHUEM STUUYECKMX HOPM, apIr'yMEHTUPOBAHHOM JIMYHOCTHOM TO-
3UIUU TI0 OEPEKHOMY OTHOIIEHHUIO K OKPYXAIOIIEH cpejie.

3amaun:

1) monyvenue QyHIAMEHTAIBHBIX 3HaHMK O Ouonormyeckux cucremax (Kierka, Opra-
HusMm, [lonynsauus, Bun, Dxocucrema); HCTOpUN pa3BUTHS COBPEMEHHBIX MPECTABICHUN O JKH-
BOIl IIpUpO/Jie, BBIJAIOUINXCSA OTKPBITUSAX B OMOJIOTHYECKON HAayKe; POJIu OMOJIOrMYecKOi HayKH B
(bOopMUPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA; METOJaX HAy4YHOIO IO-
3HAHUS;

2) OBJIaJICHUE YMEHHSMHU JIOTHYECKH MBICIIUTh, 000CHOBBIBATH MECTO M POJIb OHOJIOTHYE-
CKMX 3HAHMM B MPAKTUYECKOW NEATEIbHOCTH JIIOJIEH, PA3BUTHH COBPEMEHHBIX TEXHOJIOTHM; OII-
penensaTh KuBble 00BEKTHI B MPUPOJIC; IPOBOIUTH HAOIIOACHHS 32 IKOCHCTEMaMU C IIEJIbI0 MX
ONMCAHUS U BBISBIICHUSI €CTECTBEHHBIX U aHTPOIOI€HHBIX M3MEHEHUN; HAXOAUTh U aHAJIU3UPO-
BaTh UH(POPMAIIUIO O KUBBIX 00BEKTAX;

3) pa3BuTHE TO3HABATEIILHBIX WHTEPECOB, MHTCIUICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHO-
cTel 00yyaroImuxcs B MpoLecce N3yuyeHus: OMOJOTHUECKUX SBJICHH; BBITAIOIIMXCS TIOCTUKEHUH
OMOJ0TUM, BOUIENIINX B OOIICUETIOBEUECKYIO KYJIbTYPY; CIOXHBIX U MPOTUBOPEUUBBIX MyTEi
Pa3sBUTHSI COBPEMEHHBIX HAyYHBIX B3IJIS/10B, HJI€H, TEOPHi, KOHIIENIU, TUOTe3 (O CYIIHOCTH U
MIPOUCXOXKICHNUH KU3HU, YEJIOBEKA) B X0/ paObOThI C Pa3INYHBIMUA HCTOYHUKAMU UH(POpMAIUY;

4) BocriuTaHHe YOSKJICHHOCTH B HEOOXOAMMOCTHU MO3HAHMUS YKMBOW MPHUPO/IBI, HEOOXOAHU-
MOCTH PALIMOHAIIBHOTO MPUPOJONOIb30BaHMs, OEPEXKHOr0 OTHOIIEHUS K IPUPOJHBIM pecypcam
U OKpY’Karollel cpesie, COOCTBEHHOMY 37I0POBbIO; YBaXKEHUSI K MHEHHUIO OMIOHEHTa MPU 00Cy K-
JIEHUH OMOJIOTUYECKUX MPOOIIeM;

5) ucrnonp30BaHUe MPUOOPETCHHBIX OMOJOTHYECKUX 3HAHMN M YMEHHU B IOBCEIHEBHOM
JKU3HU NIl OLIEHKHU MOCJIEICTBUIN CBOEH NEeATENbHOCTH (M JESTENIbHOCTH APYTUX JIOJEH) Mo OT-
HOLICHUIO K OKpYJXKarollen cpejie, 310pOBbI0 IPYTHX JIF0AeH U cCOOCTBEHHOMY 370POBBIO; 000C-
HOBaHHE U COOJIOZIEHHE Mep MNPOPUIAKTHKU 3a00JieBaHUM, OKa3aHHE IEpPBOM MOMOIIU MpHU
TpaBMax, COOJII0/IeHHE MTPABUJII MTOBEIEHUS B IPUPOJIE.



1.2.2 Ilnanupyemble pe3yJbTaTrhl 0cBOeHHsI Y4eOHOH qucuuiIMHbI B c00TBeTCTBUU ¢ PI'OC CIIO u Ha ocuoBe ®I'OC COO

Kox ¥ HauMeHOBaHHe
¢GopmMupyembIx
KOMIIeTeHIIMH

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCHUIIJINHBI

Oomue

I[ncumumﬂapnme

OK 01. BsiOupats criocoObl
pelIeHus 3a1aq
npoeCCHOHATLHON
JESATSILHOCTH TPUMECHHUTEITHHO
K Pa3JINYHBIM KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MAacCTEepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTHBHOH JEATEIbHOCTH TEXHOJIOTHIECKOM
U COLIMAJILHOM HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIUUPO-
BaTh, IUNIAHUPOBATh M CAMOCTOSITENILHO BBIMOJIHATH TaKYyIO
NESITEIbHOCTD;

- HHTEpeC K pa3InyHbIM cdepaM mpodeccHoHaNbHOMN nes-
TEIbHOCTH,

OBnajicHNe YHUBEPCATHHBIMU y4COHBIMU MO3HABATEIIbHBI-
MH NEUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHeE IeliCTBUA:

- CaMOCTOSITeNbHO (OPMYITUPOBATh MU AKTyaJHM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUIsL CpaBHEHU S, Ki1accuuKauu U 00001eHHS;

- ONpENENITh LIEeTH IeATEIbHOCTH, 331aBaTh MapaMeTpsl U
KPUTEPHUU UX JTIOCTHIKEHUS;

- BBISBIISITH 3aKOHOMEPHOCTH WM MPOTUBOPEUHs B paccMart-
PUBaEMBIX SIBJICHHSIX;

- BHOCUTH KOPPEKTHBBI B JI€ATEIHHOCTh, OLICHUBATH COOT-
BETCTBHE PE3YJIbTATOB IENISIM, OICHHBATH PUCKU TOCIEI-
CTBHH J€SITE€IBHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHUE TIPU PEIICHUW KH3-
HEHHBIX IPpobJeM

0) 0a30BbIe HcCIeI0BATEIbCKHE eCTBUSI:
- BJIaJIETh HaBBIKAMH Y4eOHO-HCCIEIOBATEIbCKOW M TPO-

- copMHUpPOBaTh 3HAHUA O MECTE€ U POJIU OHOJOTHH B
CUCTEME eCTECTBEHHBIX HayK, B (DOPMHUPOBAHHH CO-
BPEMEHHON €CTeCTBEHHOHAYYHOW KapTHHBI MHpa, B
MO3HAHUK 3aKOHOB TPHUPOJLI W PEHICHUH YXU3HEHHO
BaXXHBIX COIMAIbHO-3TUYECKUX, IKOHOMUYECKHX, IKO-
JIOTHYECKHX TPOOJIEM YeIOBEYECTBA, a TAKXKE B pellle-
HUU BOIPOCOB PALIMOHAIBHOTO MPUPOIONOIb30BAHMUS,
B (hopMHpOBaHUH IICHHOCTHOTO OTHOIICHUS K MPUPO-
ne, o0IecTBY, YeNOBEKY; O BKIIAJe POCCUMCKHX U 3a-
pPyOSKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OWOJIOTHU;
(YHKIIMOHATTFHOM TPaMOTHOCTH 4YeNlOBEeKa JJisi pellie-
HUS )KU3HCHHBIX MPOOIIeM,

- yMeThb BJaJIeTh CHCTEMOH OMONOTWYECKUX 3HAHUH,
KOTOpasi BKITFOYAET:

OCHOBOTOJIararolue OHOJI0OTHYeCKHe TePMUHBI U T10-
HATUS (KU3HB, KIIETKA, TKaHb, OpraH, OPTaHU3M, BH/I,
MOMYJSINS, SKOCUCTEMa, OUOIeHO03, Ouocdepa; mera-
00JIM3M, TOMEOCTa3, KIETOUYHBI HMMYHHUTET, OMOCHH-
Te3 Oenka, OMOMONIUMEpHI, TUCKPETHOCTh, CaMOPEry-

JSALUS, CaMOBOCHPOM3BEJCHUE, HACIEICTBEHHOCTbD,
U3MEHYMBOCTb, 3HEPro3aBUCUMOCTb, POCT U pPa3BH-
THE);

6uosiornyeckue Teopun: kierounas teopus T. IlIBan-
Ha, M Illnelinena, P. BupxoBa; KIOHAJIbHO-CEIEKTHUB-
Horo uMmmynurera 1. Opnux, .M. Meunukosa, xpo-
MOCOMHasi Teopusi HacienctseHHoctn T. Mopraha,
9BOMIOLMOHHAA Teopuss Y. [lapBuHA, CHHTETHYECKas
TEOpHUs IBOJIOLMH, Teopusi aHTponorene3a Y. /lapsu-
Ha; Teopusi Ouoreoneno3a B.H. CykauéBa; yueHus
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€KTHOM JeATeIbHOCTH, HaBbIKAMHU Pa3pelleHus npoodiiem;

- BbIABJATH IIPUIUHHO-CIICACTBCHHBIC CBA3U U AKTYyaJIU3H-
poBaTh 3aJady, BBIABUIATH TMIIOTE3Yy €€ PELICHUs, HaXo-
AUTb apryMCHTBI JIA JOKa3aTCJIbCTBA CBOHX YTBCPIKAC-
HUH, 3a/1aBaTh [TapaMeTPbl U KPUTEPUU PELICHMS;

- AHAJIM3UPOBATH IMOJIYUYCHHBIC B XOAC PCIICHHUA 3ala4u PC-
3yJbTaThl, KPUTHUYECKH OLICHUBATh HX JOCTOBEPHOCT,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

- YMETb IIEPEHOCUTDH 3HAHUS B [TO3HABATEJIBHYIO U IIPAKTH-
YECKYI0 00JIaCTH )KU3HEAEATEIbHOCTH;

- YMETb HMHTEIpUPOBATH 3HAHMS U3 Pa3HBIX MPEIMETHBIX
o0OJacTei;

- BBIABUIATh HOBBIE WJACH, IIpeIaraTb OpPUIMHAJIbHBIC
IMIOAXO/IBI Y PELLICHMUA,

-CIIOCOOHOCTh HX MHCIIOJb30BaHMUSA B I103HABATEIbHOM U
COLIMAIbHON IPAKTHKE

H.N. BaBunosa - o IlenTpax MHOTOOOpasusi U Mpouc-
XOXIEeHMs KylbTypHbIX pacteHuii, A.H. CeBepuosa -
0 MyTAX W HampabiieHUsix sBostounu, B.M. Bepuan-
CKOTO - 0 Ouocdepe;

3aKOHBI (eIMHOO0OpPa3usi MOTOMKOB MEPBOrO IOKOJIE-
HUSI, PACIIEIJICHUsI MPU3HAKOB, HE3aBUCUMOT'0 Haclie-
noBaHus npu3HakoB I'. MeHnzens, CLEmIeHHOro Ha-
CJIeIOBaHMsI MPU3HAKOB M HAPYIICHUs CLEIUICHUS Te-
HOB T. MopraHna; roMoJIOrM4€CKUX PSAOB B HACIEACT-
BeHHOM m3MeHunBocT H.M. BaBmiioBa, reHeTH4eCKO-
ro paBHoBecus JIx. Xapau u B. BaiinOepra; 3apo/ibl-
meBoro cxoactsa K. bapa, Ouorenernueckoro 3akoHa
3. I'ekkens, @. Mroepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);
npasuia (MuHumyma FO. JIubuxa, sxonoruyeckoil mu-
pamMuIbl 9ruces, OMOMACCHl M SHEPTHUH);

runoresbl (koarepatHoit A.M. OnapuHa, mepBUYHOTO
oynwona . Xonneitna, mukpochep C. Doxkca, pudo-
3uma T. Yek);

- copMupoBaTF yYMEHHUS PACKPHIBATH COJIECPKAHHE
OCHOBOTOJIAraroux OHOJIOTHYEeCKUX TEOPUN M THUIIO-
T€3: KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOMW, 3BO-
JIOLIMOHHOM, MPOMCXOXKACHHUS XU3HU U YEJIOBEKa;
BIaJ€HUE CUCTEMOM 3HAHMH 00 OCHOBHBIX METOIaX
HAYYHOTO MO3HAHUs, UCTIOIB3YEMbIX B OMOIOTHYECKUX
HCCTIEAOBAHUSAX KUBBIX OOBEKTOB U DKOCHUCTEM (OTH-
caHue, U3MEpeHHe, MPoBeIeHNEe HAOMIOICHUN); CIIOCO-
0amu BBISIBJICHUS M OIEHKH aHTPOTOTEHHBIX W3MEHe-
HUM B IIPUPOJIE;

- copMHupoBaTh yYMEHHS PACKPBIBATH OCHOBOIIOJIA-
rarone OMOJOTUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mennens, T. Moprana, H.I1. BaBunoga, 2. ['exke-
11, @. Mrounepa, K. bapa), rpaHuiiel UX NpuMeHUMO-
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CTH K HBBIM CHUCTEMaM;
- YMETh BBIJICNATH CYIIECTBEHHBIEC TPU3HAKU:
CTPOCHHSI BUPYCOB, KIIETOK MPOKAPUOT U DYKAPHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BU-
JI0B, OMOTEO01IEHO30B, YKOCUCTEM U Onochepsr;
CTPOCHHSI OpPraHOB U CHUCTEM OPraHOB PACTEHUM, KU-
BOTHBIX, YEJIOBEKa; MPOIIECCOB >KU3HEAEATEIbHOCTH,
MPOTEKAIOIINX B OPraHU3MaX PacTEHHH, KUBOTHBIX H
YeJI0BEKa;

OHMOJIOTHYECKHX IPOIIECCOB: OOMEHA BEIIEeCTB (MeTa-
00s13M), HH(pOpMaIIUK U TIPEBPAILICHHS YHEPTUH,
OpOXKEHHsI, aBTOTPOPHOTO M TETEPOTPO(GHOTO THUIOB
nuTaHus, POTOCUHTE3a U XEMOCHUHTE3a, MUTO3a, MEi0-
3a, raMeToreHes3a, ’MOpUOreHesa, mocTIMOPHOHATILHO-
T'O Pa3BUTHUA, PA3MHOXKEHHUS, UHANBUAYAIBHOTO Pa3BH-
TUSl OpraHu3Ma (OHTOI€HEe3a), B3aUMOJIEHCTBUS T€HOB,
reTepo3nca; NEeHCTBUM MCKYCCTBEHHOrOo OTOOpa, CTa-
OMIIM3UPYIOIIETO, IBUXKYILETO M Pa3pbIBaIOIIETro ecTe-
CTBEHHOr'0 0TOOpA; aIONAaTPUYECKOr0 U CUMIIaTpUye-
CKOTO BHUJ000PA30BaHUsS;, BIHMSHUS JBHXKYIIAX CHII
SBOJIIOLIMM Ha TeHO(OH MOMYJALNU; TPUCIIOCOONICH-
HOCTH OpPraHU3MOB K cpelie OOMTaHUs, YepelOBaHMs
HarpaBJIEHUH HBOJIOIMH; KPYTrOBOPOTA BEIIECTB U IO-
TOKa YHEPTHH B IKOCHUCTEMAX;

- IPUOOPECTH OIBIT MPUMEHEHHsSI OCHOBHBIX METOJIOB
HAY4YHOT'O MO3HAHU, UCIOJIb3yEMBIX B OMOJIOTUU: Ha-
OJIOZICHNS. U OIMCAHHUS JKUBBIX CHUCTEM, MPOLECCOB U
SIBJICHHIA; OPTaHU3aIluN U TPOBENICHHS] OMOJIOTHYECKO-
rO OSKCIIEPUMEHTA, BBIABIDKEHHS THIIOTE3, BBISBISATH
3aBHCUMOCTH MEXJy HCCIeIyeMbIMH BEJIMYMHAMH,
OOBSICHATH TOJYYEHHBIE Pe3yibTaThl U (HOPMYITUPO-
BaTh BBIBOJIBI C WCIIOJIb30BAaHMEM HAYYHBIX TMOHSATHH,
TEOpPUI U 3aKOHOB;

- chopMupoBaTh YMEHMS BBLIEIATH CYIIECTBEHHBIE
MPU3HAKH BHUPYCOB, KJIETOK IMPOKAPHOT U IYKAPHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BU-
JI0B, OMOTEO1IeHO30B M 3KOCUCTEM; OCOOEHHOCTH IMPO-
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1IeCCOB OOMEHA BEUIECTB W MPEBPALLEHHS SHEPTHH B
KJIeTKe, (OTOCUHTE3a, IIACTUYECKOr0 U SHEpreTHye-
CKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Meiio3a, OIIo-
JOTBOPEHUSI, PA3BUTUSI U PA3MHOXKECHHS, WHIUBUIY-
QIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), OOpPHObI
3a CyIIeCTBOBaHUE, ECTECTBEHHOI0 0TOOpa, BUI000pa-
30BaHUA, MPUCIOCOOIIEHHOCTH OPraHHU3MOB K Cpele
oOWTaHUSs, BIUSHIS KOMIIOHEHTOB dKOCHCTEM, aHTpPO-
MOTEHHBIX M3MEHEHUN B HKOCHUCTEMax CBOEW MECTHO-
CTH, KPYTOBOPOTa BEUIECTB U MPEBpAICHIE YHEPTUU B
ouocdepe;

- chopMupoBaTH YMEHHUS MPHUMCHSITH IOJTYICHHBIC
3HAHUS Ui 0OBCHEHHUS OMOJIOTHYECKUX TPOLIECCOB H
SIBIIGHUM, JUIsI TIPUHATUS TMPAKTUYECKUX DELICHUH B
MOBCEIHEBHON KU3HU C IIeNbl0 oOecnedeHus 0e30-
HACHOCTHU CBOETO 3/10POBbS U 3[I0POBBSI OKPYKAIOIIHUX
JrO/IeH, COOIOZCHUS 3I0POBOTO 00pa3a XKU3HH, HOPM
IPaMOTHOTO TOBEICHUS B OKPYXKAIOMIeH MPHUPOAHON
cpene; MOHMMaHHE HEOOXOAMMOCTH HCIOJIb30BaHUS
JOCTHXKEHH COBPEMEHHON OMOJIOTHM U OMOTEXHOJIO-
Uil UIsl palMoHaIbHOTO IMPUPOIONOIb30BAHUS; YMe-
HUE MCIOJIb30BaTh COOTBETCTBYIOLIUME ApPTyMEHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJIOTUIO M CHUMBOJIUKY JUIS
JI0Ka3aTeNIbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHCTE-
MaTUYECKHUX TPYIIN; B3aUMOCBS3U OPTaHU3MOB H Cpe-
bl OOWMTaHUS; €IMHCTBA YEIOBEUECKHX pac; HeoOXo-
JMMOCTH 370pOBOr0 00pa3a KU3HU, COXpaHEHUs pas-
HOOOpa3us BUJIOB U IKOCHUCTEM, KaK YCIIOBHUS COCYIIE-
CTBOBAHUS MPUPOJIBI U YETIOBEUYECTBA;

- chopMHUpOBaTh YMEHHsI peliaTh OMOJOTHYECKHe 3a-
JTa4M, COCTaBISATh T€HOTUIUYECKHUE CXEMBbI CKpelllnBa-
HUS JUTSI pa3HBIX THUIIOB HACIEIOBAaHUS MPHU3HAKOB Yy
OpPraHM3MOB, COCTABJISITh CXEMBI IEPEeHOCa BEUIECTB U
SHEpPrHUM B 3KocHucTeMmax (LEeNu NUTaHUs, NUIIEBbIE
CETH), BBIBIIATH MPUUYUHHO-CIIE/ICTBEHHbIE CBS3U Me-
KAy HCCIeAYyeMbIMH OHOJOTUYECKUMH OOBEKTaMU,
MPOIIECCAMH U SIBICHUSIMH; JIENAaTh BBIBOJBI M POTHO-
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3bl HA OCHOBAHMM I1OJIyYE€HHBIX PE3YJIbTATOB;
- copMHpOBaTh YMEHHUSI KPUTHUYECKU OIICHWBATh MH-
(dbopmanHi0 GMOIOTHYECKOIO COAEPIKAHUs, BKIIIOYAO-
LIYIO0 IICEBJOHAYYHBIE 3HAHUS W3 PA3IMUYHBIX HUCTOY-
HUKOB (CpelIcTBa MaccoBOM HHGOpMAalUU, Hay4HO-
MOMYJISIPHBIE MAaTE€pPHUAIbI);

- HMHTEpHpPETHUPOBATh ITUYECKHE ACIEKThl COBPEMEH-
HBIX HCCIIEJOBAaHUN B OHMOJIOTHMM, MEIULMHE, OMOTEX-
HOJIOTMH; PacCMaTpHUBAaTh IJ00abHbIE SKOJIOTUYECKHE
npoOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHO-
IIEHUIO0 K HUM COOCTBEHHYIO MO3MILHMIO, YMEHHUE Olle-
HUBATh 3TUYECKHE ACIEKThl COBPEMEHHBIX MCCIIEI0Ba-
HUI B 001acTH OMOTEXHOJIOIMU U F€HETUYECKUX TeX-
HOJIOTUH (KJIOHHMPOBAaHUE, UCKYCCTBEHHOE OIJI0J0TBO-
peHue, HallpaBJICHHOE U3MEHEHHE FeHOMa U CO3/laHue
TPAHCTEHHBIX OPTaHU3MOB);

- cpopMHpOBaTH YMEHMs CO3]1aBaThb COOCTBEHHBIE
MMUCbMEHHBIE U YCTHBIE COOOIIEHUsI HA OCHOBE OMOJIO-
IrMYecKod MH(pOpMAIMK U3 HECKOJBKUX HCTOYHHUKOB,
IPaMOTHO MCIOJb30BaTh MOHSATUMHBIN ammapar Ouo-
JIOTHH;

- YMETh BBIABUIaTh TMIOTE3bI, IPOBEPITh MX IKCIIE-
PUMEHTAJILHBIMU Cpe/ICTBaMH, GOPMYIHUPYs LETIb HC-
CJIEIOBaHMsI, aHAJIM3UPOBATh MOJyYEHHBIE PE3yIbTaTh
Y JI€TIaTh BBIBOJBL;

- IPUHMMATh y4acTHE€ B HAy4YHO-HCCIIE€OBATEIbCKOMN
pabote 1o OMOJIOTUH, SKOJOTHMM U MEIHUIMHE, TPOBO-
JUMOM Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB U MyO-
JUYHO IMPEACTaBIATh IIOJyYEHHBIE pE3yNbTaThl Ha
YU4EHUYECKUX KOH(EPEHIMIX Pa3HOro YPOBHS;

OK 02. Mcnons3oBaTh cOBpe-
MEHHBIE CPEJICTBA MOUCKA,
aHaJIM3a U UHTEPIPETALUU

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOIECTBEHHOMH

- copMUpPOBaTh YMEHUSI KPUTUYECKU OIEHUBATh WH-
(dhopmaruio OGHOJIOTHYECKOTO COJIEP KaHMs, BKIFOYAO-
IIyI0 TICEBJOHAYYHBIC 3HAHUS W3 PA3NUUYHBIX HCTOY-
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nHpopManuu 1 nHGOpMaIu-
OHHBIE TEXHOJIOTUH JIJISl BbI-
MOJIHEHUS 3aj1a4 npodeccuo-
HAJIBHOW JI€SITEbHOCTH

MPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIbTYp, CIIOCOOCT-
BYIOIIIETO OCO3HAHHUIO CBOET0 MECTa B IOJIMKYJIbTYPHOM
MUpE;

- COBEpLICHCTBOBAHUE SA3BIKOBOM M YMUTATEIbCKOU KYIbTY-
pBl KaK CpEACTBA B3aUMOJECHUCTBUS MEXKIY JIOJbMU M I10-
3HAHUS MUPA;

- OCO3HAHME ILIEHHOCTH HAYYHOM [EATEeJbHOCTH, T'OTOB-
HOCTb OCYUIECTBJIATH INPOEKTHYIO U HCCIEI0BATENIbCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBnajieHWe YHUBEPCATHHBIMU y4COHBIMU MTO3HABATEIILHBI-
MH NEUCTBUSIMU:

B) padora ¢ ungopmanuei:

- BIIQ/IETh HABBIKAMH MOJY4YeHHUS WH(GOPMALUU U3 HCTOY-
HUKOB Pa3HbIX TUIIOB, CAMOCTOSITEJIBHO OCYLLECTBISTH I10-
UCK, aHAJIN3, CUCTEMATU3alMI0 U UHTEPIpeTalnuio HHPop-
MalUH pa3InYHbIX BUJIOB U POPM MPEACTABICHUS;

- cO37aBaTh TEKCTHI B Pa3IMUHBIX opMaTax ¢ y4eTOM Ha-
3HaueHusl MH(OpPMAlUK U LEJEBOM ayJUTOpPHH, BHIOMpast
ONTUMANBHYIO0 (POPMY IIPEICTABICHUS 1 BU3yaIU3alliu;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POPMAIIHH,
€€ COOTBETCTBUE NPAaBOBBIM M MOPAJIbHO-ITUYECKUM HOp-
Mawm;

- UCMOJB30BaTh CPEACTBA MH(MOOPMALMOHHBIX U KOMMYHH-
KAIIMOHHBIX TEXHOJOTHUH B PEHICHUH KOTHUTHUBHBIX, KOM-
MYHHUKATHUBHBIX M OPTaHU3ALMOHHBIX 33/1a4 C COOJNIIO/ICHU-
eM TpeOOBaHUHN IPTOHOMHUKH, TEXHUKH O€301acCHOCTH, TH-
THEHBI, PECcypcocOepekeHUsl, MPAaBOBBIX U ITUYECKHUX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

- BJIa/IeTh HaBBIKAMH PACTIO3HABAHMS W 3aIIUTHI HH(OpMa-
111, UHQOPMAIIMOHHOM 6€30MaCHOCTH JIMYHOCTH

HUKOB (CpelIcTBa MaccoBOM HHGOpMAalUU, Hay4HO-
MOMYJISIPHbIE MaTe€pHallbl); UHTEPIPETUPOBATh ITHYE-
CKHE aclleKThl COBPEMEHHBIX UCCIIEOBaHUI B OHOIIO-
T'HH, METUIIIHE, OMOTEXHOJIOTUH;

- MHTEPIPETUPOBATh ITUYECKUE ACIEKTHI COBPEMEH-
HBIX HCCIICJIOBAaHUI B OMOJNOTWH, MEAMLIMHE, OMOTEX-
HOJIOTMH; PacCMaTpPUBATh IJI00abHbIE SKOJIOTHYECKHE
npoOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHO-
IIEHUIO0 K HUM COOCTBEHHYIO MO3MLHMIO, YMEHHUE Olle-
HUBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEI0Ba-
HUI B 001acTH OMOTEXHOJIOTUU U I€HETUYECKUX TeX-
HOJIOTHH (KJIOHMPOBAHUE, HCKYCCTBEHHOE OIJIOJOTBO-
pEHME, HAIIPABJIEHHOE U3MEHEHHE T'€HOMa U CO3/laHue
TPAHCTEHHBIX OPTaHU3MOB);

- cpopMHpOBAaTH YMEHMs CO3]1aBaTb COOCTBEHHBIE
NUCbMEHHBIC M YCTHBIE COOOIIECHHSI HA OCHOBE OMOIIO-
IrMYecKod MH(pOpMAIMK U3 HECKOJIBKUX HCTOUYHHUKOB,
IrPaMOTHO MCIOJb30BaTh MOHSATUMHBIN ammapar Ouo-
JIOTUHU

OK 04. DddexTuBHO B3aUMO-
neiictBoBaTh M paboTaTh B
KOJIJICKTHBE U KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTUIO, CaAMOCTOATCIbHOCTH U Ca-
MOOIIPCACIICHHUIO,
-OBJIaJICHHUC HABbIKAMH y‘-Ie6HO-HCCHCHOB&TCHBCKOﬁ, npo-

- chopMupoBaTh yMEHHs CO37aBaTh COOCTBEHHBIE
MMUCHbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE OMOJIO-
rU4ecKoi MH(OpPMAIUK U3 HECKOJIBKHX HCTOYHUKOB,

10




€KTHOH M COIMAJIbHON NEATCILHOCTH;

OBiajeHne YHHBEPCAJIBHBIMH KOMMYHHKATHBHBIMHU
JelCTBUSIMU:

0) cOBMeCTHas 1eSITeJIbHOCTD.

- IOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON 1
WHJUBUTyaJIbHOU paboThI;

- IPUHUMATh IIeJIM COBMECTHOU JIESITCIIBHOCTH, OPTaHU30-
BBIBATh U KOOPAMHUPOBATH JIEUCTBUS IO €€ JIOCTHKCHHUIO:
COCTaBIIATh MJIAH JCUCTBUHM, pACIPEENATh POJIH C YIYETOM
MHEHUH YY4aCTHUKOB OOCYXJAaTh Pe3yiIbTaThl COBMECTHOU
padoTHI;

- KOOPAMHUPOBATHh W BBINOIHATH PabOTy B YCJIOBHUSIX pe-
aIbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aWMO-
JICHCTBHSI,

- OCYILIECTBIIATH MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B
Pa3JIMYHBIX CUTYalUSX, MPOSIBISATH TBOPUYECTBO U BOOOpa-
JKeHHE, OBITh HHUIIUATHBHBIM

OBJjaieHne YHUBEPCATbHBIMH PeryJjisiTUBHbIMM JIelCT-
BHSIMH:

) NpUHSITHE ce0s1 U APYTUX JIIOJIeii:

- TIPUHAMATh MOTHBBI M apTyMEHTHI APYTUX JIOACH MpU
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- MpuU3HaBaTh CBOE MpaBO M MPaBO APYrHX JIOJEH Ha
OIINOKH;

- pa3BHUBaTh CMOCOOHOCTh MOHUMATh MHUP C MO3UIUHU JAPY-
roro 4ejoBeKa

IPaMOTHO HCIIOJIb30BaTh MOHATHHHBIN armapar Ouo-
JIOTHH;

- YMETh BBIJIBUTaTh THIIOTE3bI, MPOBEPITh MX IKCIIC-
PUMEHTAIBHBIME CpEICTBaMU, (GOPMYyITUpPYs MElb HC-
CJICJIOBAHMS, aHATM3UPOBATh MOJydCHHBIC PE3yIIbTaThl
U JIeJIaTh BBIBOJIbI,

- IPUHMMATh y4acTHE B HAYYHO-HCCIICIOBATEIbCKOM
paboTe 1o OMONOruM, 3KOJOTUU U METULMHE, IPOBO-
JUMOM Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB U IMyO0-
JUYHO TPEACTaBIATh IOJNYUYCHHBIC pE3ylIbTaThl Ha
YUCHHUYECKUX KOHPEPEHIIMIX Pa3HOTO YPOBHSI
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OK 07. ConeiicTBOBaThH COXpa-
HEHUIO OKPYXKAIOIIEH CPEbL,
pecypcocOepeKeHHIO, TIPUME-
HATH 3HaHUSA 00 N3MCHCHHH
KJINMATa, MPUHITUIIBI Oepex-
JIMBOTO IPOU3BOJICTBA, dPPeK-
TUBHO JICHCTBOBATh B UPE3BBI-
YalHbBIX CUTYalHUsIX

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- c(pOpMHUPOBAHHOCTH IKOJIOTHYCCKON KYJIBTYPhI, IIOHUMa-
HUE BJIUSIHUS COIMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA
COCTOSIHUE TIPUPOJIHON M COIUAIBHOW CpPEjbl, OCO3HAHUE
r100aTBbHOTO XapaKTepa AKOJIOTHYECKUX TTPOOIIeM;

- INIAHUPOBAHUE U OCYIIECTBIICHHUE JICVCTBUI B OKPYKaro-
el cpelie Ha OCHOBE 3HAHUA 1IeJI€l YCTOMYMBOIO pa3BH-
THS YEJIOBCUYCCTBA;

- aKTUBHOE HENpUSITUE ACHCTBUH, MPUHOCAIIUX BpEIl OK-
pyXarolieu cpene;

- YMEHHE IPOTHO3UPOBATh HEOJArONMPHUATHBIE DKOJIOTHYEC-
CKHE TMOCJEACTBUS MPEANPUHUMACMBIX JCHUCTBUH, MPEIOT-
BpalllaTh UX;

- pacIIUpEeHHE OMbITA JCSITEILHOCTH SKOJOTHYSCKOM Ha-
MIPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMHU y4e€OHO-HMCCIIEIOBATEIbCKOM, MPO-
€KTHOM M COIMAILHON JIeSITeIbHOCTH

- BJIQJIETh CHCTEMOH 3HaHHM 00 OCHOBHBIX METOJax
HAy4YHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOIOTHYECKUX
UCCJIEJIOBAHUSIX JKUBBIX OOBEKTOB M IKOCHUCTEM (OIHU-
caHue, U3MEpEHue, MPOBEACHUE HAOIIOEHUH); CIIOCO-
0aMM BBISIBJICHHSI U OLIEHKU aHTPOIOTCHHBIX M3MEHe-
HUU B IIPUPOJIE;

- YMETb BBISBISATH OTJIIMYUTENbHBIC MPU3HAKU KUBBIX
CUCTEM, B TOM YHCJIE TPHOOB, PACTCHH, KHBOTHBIX U
YeloBeKa; MPUCIIOCOOICHHOCTh BUIOB K cpefie o0uTa-
HUS, A0MOTUYECKMX M OWOTHYECKUX KOMIIOHCHTOB
9KOCUCTEM, B3aMMOCBS3€ OpPraHU3MOB B COOOIIECT-
BaxX, aHTPOIIOTCHHBIX M3MECHECHHUU B 3KOCHCTEMaX CBO-
€l MECTHOCTH;

- YMETh BBIJCIATH CYIICCTBCHHBIC TPU3HAKU OMOJIOTH-
YECKHUX IPOIIECCOB: OOMEHa BemecTB (MeTaboJImM3M),
UHPOPMALIMK ¥ TPEBpAIICHUS DHEPTUHU, OpOKEHUS,
aBTOTPO(HOTO U TeTePOTPOGHOr0 THUIOB MUTAHUS,
(boToCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a, TaMme-
TOTeHe3a, dMOpPUOTeHe3a, MOCTIMOPHOHATIBHOIO pas-
BHUTHUS, Pa3MHOXXCHHS, HHIUBUIYATHHOTO pPa3BUTHS
opranu3ma (OHTOTEHEe3a), B3aUMOJICHCTBUS TE€HOB, Te-
Tepo3uca; JIEHUCTBUNA MCKYCCTBEHHOTO OTOOpa, CTabu-
JU3UPYIOLIETO, BIXKYIIErO U Pa3phIBAIOIIETO €CTEeCT-
BEHHOTO OTOOpa; aUTOMaTpUYecCKOro W CHMITaTpHYe-
CKOTO BHI000pa30BaHMs; BIUSHUS ABMXKYIIUX CHUII
SBOJIIOLIMM Ha TeHO(OH MOMYINALUU; TPUCIIOCOONIeH-
HOCTH OPTaHM3MOB K cpelie OOUTaHWs, YepeloBaHUs
HaIpaBJICHU YBOJIOIMH;, KPYrOBOPOTA BEIIECTB H T10-
TOKA YHEPTHH B SKOCUCTEMAX
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1.3 Ko1n4yecTBO 4acoB Ha 0CBOEHUE MPOrPaMMBbI THCIUILIHHBI:
MaKCHUMaJIbHOW y4eOHOU Harpy3ku oOy4varomierocs 144 gaca, B TOM 4ucie:
00s13aTeNIbHON ayJTUTOPHOM yueOHOH Harpy3ku oOydatomierocs 144 yaca;
CaMOCTOSTENILHOW PaboThl 0Oyuaromierocsi 0 4acos.

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIGHOM JUCIIUILIMHBI

2.1. O0beM QUCHUIIMHBI M BUAbI y4eOHO padoThI

ba3oBblii ypoBeHb
Bun yuyeOHo# padoThI

O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JHCHUILINHBI 144
OcHOBHOeE cojlep:KaHHe 130

BT. U..

TEOpeTUIeCcKoe 00yueHue 72
MPAKTUYECKHUE 3aHITUS 38
nabopaTOPHBIE 3aHATHS 20
CamocrosiTesibHas padoTa 10
IMpomexxyTounas atrectamus (1uddepeHUPOBAHHDII 3a4eT) 4
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2.2. TemaTn4eckni IJIAH U COJEePKAHME JUCHUIIIMHBI

®opmupyemMble
HaumeHoBaHue Conep:xanue yueOHOro MaTepuajia (0OCHOBHOE U NPOo(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), OoBbem oG1IIHe KOMITe-
pa3esioB U TeM NPaKTHYEeCKHE 3aHATHUS, TPUKJIATHOH MOAYJIb (IIPY HAJIUYIUM) 4yacoB N—
1 2 3 4

Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 5KHBOTO 34
Tema 1.1. OcCHOBHOE cO/Iep:KaHue 2
buonorus kak | Teopernueckoe o0yueHue: 2 OK 02
HayKa. buonorus kak Hayka. CBsi3b OMOJIOTUU C APYTMMH HayKaMu: Ouoxumusi, 6nodusmka, OMoHNKa, reHOreorpa- 2

¢us u qp. Ponb 1 MecTo 6nonoruu B OPMHUPOBAHUHN COBPEMEHHON HAyYHOW KapTUHBI MUpPA. 3HAUYCHUE

Ouosiornyeckux 3HaHui. Victopust 6uMonorun. 3HaueHue HUTOJIOTUU AJIS pa3BUTHUS OMOJIOTHM U TIO3HAHMS

IPUPOJIBL. METOIBI IUTOIIOTUH: MUKPOCKOIIHS, XpoMaTorpadus, 37eKTpopopes, METO] MEYCHBIX aTOMOB,

auddepeHanbHoe HEeHTpU(YTrUpoBaHUE, KYJIbTypa KIETOK
Tema 1.2. OcHOBHOE coJiep:KaHue 2
OOmasn xapak- | Teoperuueckoe odyueHuHe: 2 OK 02
TePUCTHKA KHU3- | PazHooOpa3ue 6nocucreM. Opranu3zaiusi OMOJOrMYECKUX CUCTEM. Y POBHHU OpraHu3aluu OMOCUCTEM: MOJIe- 2
HHU KYJISIPHO-T€HETUYECKUH, OPTraHOUHO-KJIETOYHBIA, OpraHU3MEHHBIN, TONYJIALMOHHO-BHIOBOH, S3KOCUCTEM-

HBII (OmoreoneHoTHUecKui), bnocdepHsiit. Hayku, nzyuatomue 6nonornyeckue o0beKThl Ha Pa3HbIX YpPOB-

HSIX OpraHu3anuy Ku3Hu. O0IIas XapakTeprCcTHKa )KU3HU, CBOMCTBA JKUBBIX cucTeM. [Ipormeccs, mponcxo-

Jsime B OMocucreMax
Tema 1.3. OcCHOBHOE co/Iep:KaHue 6
buonornyeckn | Teopernueckoe odyueHme: 2 OK 01
BAJKHBIC XUMH- |\ XpMpyeckuid cocTaB KiIeTKU. Heopranudeckue BelecTBa KJIETKH, UX Ouoioruyeckast poib. OpraHudeckue 2 OK 02
YyecKHe Coequ- OK 04

HEHUA

BellecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa u GpyHKIHMN 6eTKOBOI MOJIeKybl. PepMeH-
ThI, IPUHIIMI UX ACUCTBUS. YTIeBobl. bronornueckue GpyHKIMM yrieBoO0B.

JIununel. O6mumii miad crpoenus. I'uapopunbHo-TuapOdoOHBIE cBolicTBa. Kinaccudukamus munuaos. buomno-
ruueckue Gpyakun aunuaoB. AT®. Crpoenue monekynsl AT®. buonoruueckue Gpynkiun AT

IIpakTHYecKkHe 3aHATHSA:

XUMHYECKUH COCTAB KJIETOK. DJIEeMEHTapHBINA COCTaB KIETOK. MOJIEKYyIsIpHBIN cocTaB KiIeTOK. CTpyKTypa
dbyHkun 6enkoB. Ponb O6enKkoB, yriaeBoI0B U )KUPOB B OpraHU3Me YellOBeKa. BUTaMUHBI U OMOIOTHYECKU aK-
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THUBHBIC [[O6aBKI/I, HX 3HAYCHHUC B JKU3HU OpraHrn3Ma 4YCJIOBCKaA. I'nmo- 1 aBUTaMHUHO3BI UX IOCICACTBUA. Hpe):[-
CTaBJICHUC YCTHBIX COO6H.[€HI/II\/'I C HpCSCHTaHHeﬁ, IIOATOTOBJICHHBIX 110 IIEPECUYHIO NICTOYHUKOB, PEKOMCHIO0-
BAaHHBIX MPCIIOJaBaTCIIEM

.JIaﬁopaTopHLIe 3aHATHUA:

Jlabopartopnas pabora «Onpenenenue Butamuaa C B mpoaykrax nutanus». [1oaroroska BapuaHTOB ONBITA,
HaOJIr0/IeHNE 32 KAUECTBEHHBIMU PEAKLUSIMHU, 3aMI0JTHEHHE paboveil TabauIbl, HHTepIpeTays HabIr 1aeMbIX
SIBJICHUH, ()OPMYITHPOBAHUE BHIBOJIOB

Tema 1.4.
CrpyKTypHO-
(pyHxuuonanb-
Hasl OpraHmu3a-
M KJIEeTOK

OcHoBHOE COACPKAHUEC

TeopeaneCKoe oﬁyqe}me:

Knerounas teopus (T. llIBann, M. llneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHON
Teopun. THIBI KIETOK: dyKapuoTHdecKass U npokapuoruyeckass. CTpoeHHe KIeTKU NpokapuoT. CTpoeHue
1a3MaTH4eckoi MeMOpaHbl. TpaHCOPT BELIECTB Yepes MIa3MaTUYeCKyl0 MeMOpaHy: MacCUBHBIN U aKTHB-
HBIA. DHJOUUTO3: MUHOUUTO3, (aronnuTto3. Dk30muTo3. CTpyKTypa M (QYHKIMH KIETOYHOW cTeHKH. Lluto-
wazma. HememOpaHHble OpraHouabl KIETKU: puOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBINA LIEHTP, UX CTPOCHUE
n Qynkur. OpraHouabl ABWKEHHS: PECHUYKH U KTIyTUKH. CTpoeHne u (GyHKIUU OAHOMEMOpPaHHBIX Opra-
HOMJIOB KJIETKH: 3HJoMmIazMaruyeckas cetb (OI1C), anmapar ['onbkH, IM30COMBI, IEPOKCUCOMBI, BaKyOJIH
pactutenbHbIX KieTok. Kierounsni cok. Typrop. IlomyaBTOHOMHBIE OpraHOMIBl KJIETKH: MHUTOXOHJIPUH,
IUTACTHU/IBL: XJIOPOILIACTBI, XPOMOIUIACTHI, JIEMKOIUIACTHI, UX CTPOCHUE U QYHKIUH. SepHbIi annapaT KieT-
KM, CTPOEHHUE U QYHKIIUU.

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEPKAHUE JIA0OPATOPHBIX 3aHATHIA:

JlabopaTtopHas pabota «CTpoeHue pacTUTENbHON KIeTKH». [IproOpeTeHue onpita MpUMEHEHUS TEXHUKH
MUKPOCKOIIMPOBAHHSI PU BBIMOJIHEHUH J1a00paTOpHBIX padoT. [TonroroBka MUKponpenapaToB, HaOMIOACHNE
C MOMOIIBIO MUKPOCKOIIA, BBIABJICHUC pa3J’[I/I‘~II/II\/JI MCKAY N3y4aCMbIMU O6’BGKT&MI/I, HHTCPpIIpETAlA HaOJIIO-
JTaeMBbIX SIBICHUHN, (OPMYIUPOBAaHNE BHIBOJIOB

N

JlaGoparopHas padota «KieToyHasi cTeHKa U BKIIIOUEHHUS pacTUTENbHOM KieTkn». [loaroroBka Mukporpe-
naparoB, HAOJIIOJCHHE C TOMOIIBI0 MUKPOCKOIIA, BBISBIICHUE PA3ININi MEKIY U3y9aeMbIMH O0ObEKTaMH,
WHTEpIpeTaIys HaOJII01aeMbIX SBJICHUH, (HOPMYITUPOBAHKE BHIBOJIOB

OK 01
OK 02
OK 04

Tema 1.5.
CTpykTypHO-
(pynxuuonanb-
HbIe (paKkTOPBI
HaCJIeACTBEHHO-

OcHoBHOE coep/KaHue

Teoperuueckoe o0yueHue:

CtpoeHune XxpoMocoM. XpOMOCOMHBII HA0Op KIETOK, TOMOJIOTHYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, Tall-
JTOWIHBINA U AuTUIonIHbIN Habop. Hyknennoswie kuciotel: JJHK, PHK HaxoxaeHue B KieTke, X MECTOHA-
XoxaeHue, ctpoerne u Gpynkimu. Hykneoruasl. Kommiementapasie a3otucteie ocHoBaHus. [Ipasmiio Yap-

OK 01
OK 02
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CTH rapda. Crpykrypa IHK — nBoitnas cnupans. JIHK-skcneptuza. Buast PHK.
Tema 1.6. OcCHOBHOE coJiep:KaHue 4
IIponeccol MmaT- | Teopernyeckoe o0yvyeHHe: 2 OK 01
PHYHOro CHHTEe- | MaTpuyHbIe IPOLIECCH B KJIETKE: peruIMKanus, Onocuntes Oenka, penapanus. Permukamms JIHK: npuHImns: 2 OK 02
3a u Mexanu3Mm permukanuu JJHK. Penapanus JITHK (mopennekatuBHas, mocTperuiekaTuBHas ). Peakiuu mat-
pUYHOro cuHTe3a. [IpMHIUI KOMIITIEMEHTAPHOCTH B peakuusax MarpuyHoro cunresa. JIHK u rensl. ['eneru-
YeCcKHuH Ko, ero cBoicTBa. Tpanckpumnius — Mmatpuunbiii cunte3 PHK. Tpancnsamnus u e€ stanbl. Y cnoBust
omnocunTesa 6enka. Ctpoenue T-PHK u komupoBanue amuHokucnor. Poss prbocoM B GrocuHTe3e Oenka
IIpakTHyeckue 3aHATHS: 2
CrpykTypa 1 GyHKIHN HYKJIEMHOBBIX KHCIOT. ['eHeTnyeckuii Koa u ero cBoiicTBa. Pemenue 3a1a4 Ha omnpe- 2
JieJieHue nociuenoBaTesnbHOCTH Hykiaeotu0oB JJHK nocnenoBarenbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oeka B
HOpME U B Cllyyae U3MEHEHHs 1ociie1oBaTeabHOCTH Hykieotu0B JTHK
Tema 1.7. OCHOBHOE co/Iep:KaHue 4
Hexserounbie Teopernueckoe o0yueHue: 2 OK 02
(opmbI KM3HM Bupycsl — HekeTouHbIe (POPMBI )KU3HU U 00JIUTaTHBIE Tapa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB, 2 OK 04
perpoBupycoB, 6akTeprogaron. XKuznennsiit nukn JJHK-conepxamux Bupycos, PHK-conepxamux Bupy-
coB, O6aktepuodaros. BUY, remarur yenoBeka.
bakrepuu. OOmas xapakrepuctuka. I[lonstue mramm. Bupychl u 6akTepun: CX0ACTBA U pa3iInyus
IIpakTHyeckue 3aHATHSA: 2
BupycHsle u 6akTepuanbHble 3a001eBanus. Teopus KIOHaIBHO-CEeKTUBHOrO MMMyHHTeTa [1. Dpruxa, 2
N.N. MeunukoBa. Hdpexuonnble 3ad0oneBanus U snuaeMus. BaxuHeilye snuaeMun B HCTOPUU YeIoBeye-
cTBa. BakuuHanms kak npopuiakTuka HHPEKIHMOHHbIX 3a001eBannil. OOIIMe IPUHIUITBI UCIIOIb30BAHUS
JIEKapCTBEHHbIX BellecTB. OCOOEHHOCTH MpUMEHEHHUs! aHTUOMOTUKOB. [IpesicTaBnenne yCTHbIX COOOIIEeHNH
C Mpe3eHTalueN, NOArOTOBIEHHBIX 110 IEPEYHI0 UICTOYHUKOB, PEKOMEHOBAHHBIX IPENOAABATEIEM
Tema 1.8. OCHOBHOE COJIepIKAHME 4
O0men BemectB | TeopeTuyeckoe o0yueHue: 4 OK 02
u npeBpamenue | [Tonstue MeTaboaM3M. ACCUMUIISIMS U TUCCUMMIISIIMS — JIB€ CTOPOHBI MeTabonu3ma. Turbl oOMeHa Be-
JHEePruM B LIECTB: aBTOTPO(HBIN U reTepoTpodHbIN, a3pOOHBIH U aHA3POOHBII. DHEepreTuyeckoe ooecrneyeHne KIeTKH: 2
KJIeTKe npepaiieHre AT® B oOMeHHbIX nporieccax. [lepBUUHBIN CHHTE3 OpraHWYeCcKUX BellecTB B kieTke. [lna-
cTruueckuii 00MeH. @oTocHHTE3. XEMOCHHTE3
DHepreTudyeckuii oOMeH. AHadpOOHbBIE OpraHu3Mbl. bpoxkeHue, aBTOTpOQHBIN U reTepoTpOQHbII THI MUTA- 2

HUs. AHa3poOHbIE MUKPOOPTaHU3Mbl KaK 00bEeKThl OMOTEXHOJIOTUU. DTanbl SHEpreTHueckoro oomena. ['nu-
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Kkonu3. bruonornueckoe OKHCJICHHUEC, WU KJIICTOYHOC AbIXaHUC

Tema 1.9. XKuz- | OcHOBHOe cojiep:KaHne 4
HEHHBIA UK Teopernyeckoe o0yyeHue: 2 OK 02
KJeTKH. MuTo03. | Kierounslii ki, ero nepuost. [lepuonst naTepdassl ux ocodenHocTr. Juddepenmanus KISTKH U apecT OK 04
Meiio3 KJIETOYHOTO LMKJIa. MUTO3, €ro cTajuu U npoucxosiue npoueccsl. Kapnokunes u nutoknHes. buonoru- 2
YECKOE 3HaYeHUue MUT03a. Melo3 — OCHOBA II0JI0BOI'0 Pa3MHOKEHMS. PeyKIIMOHHOE [ielIeHHEe KIIETKH, €ro
craguu. [ToBegenue xpomocom B Meiioze. Kpoccunrosep. buosnornueckuii cMpica Meiio3a. Meio3 B Ku3-
HEHHOM LIMKJIE OPTaHU3MOB
IIpakTHyeckue 3aHATHS: 2
CpaBHUTENIbHAS XapaKTEPUCTUKA MUTO3a U Meiio3a. 2
Pa3nen 2. Ctpoenue u QyHKUMH OPraHnu3ma 40
Tema 2.1. OcCHOBHOE cO/Iep:KaHue 6
Crpoenue opra- | [IpodeccHoHAILHO-OPHEHTHPOBAHHOE COJIEPKAHHE TEOPETHYECKOr0 00yYeHHsI 4 OK 01
HHU3MA O/HOKJIETOYHBIE M KOJIOHHAJIbHBIE OPraHU3Mbl. OpraHU3Mbl. MHOTOKJIETOUYHbIE OpraHu3Mbl. B3anMocBs3b 2 OK 02
yacTel, OpraHoB B MHOTOKJIETOYHOM OpPIaHU3ME, CUCTEMBI OpraHoB. ['oMeocTas opraHu3Ma u ero nojajep- OK 04
KaHUE B MPOLIECCE KUHEIEATEIbHOCTU
OyHKIMOHANbHAS cucTeMa opraHoB. TkaHM pacTeHUd. TkaHU )KUBOTHBIX U yenoBeka. OpraHbl pacTeHHH. 2
Oprasbl ¥ CUCTEMBI OPI'aHOB KUBOTHBIX M YellOBeKa. 3HaUCHUE ONOPHI, IBUKEHUS, TUTAHU, IbIXaHNUS,
TPAHCIOPTA BEUIECTB, BBIJECJIECHNUS, 3aIMThl. 3HAUEHNUE NPOSBIEHUS Pa3Ipa)kKUMOCTH U PETYISIUN
IIpogeccuonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KaAHME J1a00PATOPHOIO 3aHTHS 2
JIaGoparopHas paboTa «TkaHM BBICHIMX PACTEHUI» 2
Tema 2.2. OcHOBHOE coJiep:KaHue 4
Dopmbl pas- IIpogeccnoHaTbHO-OPHMEHTHPOBAHHOE COJICPKAHNE TEOPETHYECKOr0 00y4eHHs 2 OK 01
MHOKEHUsl Op- ®opMBbl pa3MHOKEHUSI OPraHU3MOB (Ha IMPUMEpe opraHu3Ma pacteHui ™). becronoe 1 moysoBoe pa3MHoOKe- OK 02
TaHU3MOB Hue. Bupl 6ecronoro pasMHOXKEHUS: IPOCTOE JIeJIeHHE HaJIBOE, TOYKOBAHNE, pa3MHOXKEHHE CIIOPaMU, Be- 2 OK 04
reTaTHBHOE pa3MHOXKEHHe, (hparMeHTaIus, kioHupoBanue. [lonoBoe pasMHOXKEHHE.
*Teopernueckuit Mmarepuan TemMbl “@OpMbI Pa3MHOKEHHUSI OPraHU3MOB” U3y4yaeTcs yriyOJeHHO Ha IpuMepe
opranusma pacteHuil. Pa3sMHOXeHMe yeoBeka 1 )KMBOTHBIX pacCMaTPUBAIOTCS] 0030pHO
IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP:KaAHME J1a00PaTOPHOI0 3aAHATHS 2
JlaGoparopHas paboTta «CrocoObl BEr€TaTUBHOT'O Pa3MHOKEHHs paCTEHUID) 2
Tema 2.3. OCHOBHOE COIep:KAHME 2
Onrorenes :xku- | Teoperuueckoe odyueHue: 2 OK 02
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BOTHBIX U 4€J10-

I/IHI[I/IBI/II[yaJ'H:Hoe Pa3sBUTHEC OPraHU3MOB. I'amerorenes Y )KUBOTHBIX. CnepMaToreHe3 1 OOI'CHEC3. CTpOGHI/IC

OK 04

BeKa MOJIOBBIX KJIETOK. OII0JOTBOPEHHE U SMOPHUOHATIBHOE pa3BUTHE KUBOTHBIX. IlapTeHorene3. OMOpuorenes 2
u ero craguu. Poct u pazBurue xuBoTHbIX. [locTamOpuonaneelii nepuos. [Ipsmoe u HenpsiMoe pa3BUTHE.
PazButue ¢ meramop(ho30M y O€CII03BOHOUYHBIX M MO3BOHOYHBIX KUBOTHBIX. CTalH MOCTIMOPHOHAIBHOTO
pa3BUTHs y )KUBOTHBIX U 4yesoBeka. [leproibl oHTorenesa yenoBeka. buosornueckoe crapeHue u CMEpTh.
I'eponTosiorus
Tema 2.4. OcCHOBHOE coJIep:KaHue 2
Onrorenes pac- | Teopernueckoe o0yueHmue: 2 OK 02
TeHU Onrorenes pacrenuii. ['ameTodut u cnopodut. PasmMHOKEeHHE U pa3BUTHE BOJIOpOCicii. PazMHOXeHUe 1 2 OK 04
pa3BUTHE CIIOPOBBIX pacTeHUM. Pa3MHOKEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepnonas! oHTOreHe3a
pacTeHui
Tema 2.5. OcCHOBHOE coJIep:KaHue 6
3aKkoHOMepHO- TeopeTnueckoe odyueHue: 4 OK 02
CTH HacJie1oBa- I'eneTuka kak HayKa 0 HaCJlIeJACTBEHHOCTH U N3MCHYMBOCTH OPTraHM3MOB. OCHOBHBIE T€eHETUUECKHE TOHSITHSI 2 OK 04
HUSA u cuMBoJIbl. ['eH. ['eHoTun. @enotun. AnsenbHble reHbl. AlbTepHAaTUBHBIEC IPU3HAKU. JOMUHAHTHBIN U pe-
LIECCUBHBIN MpU3HaKu. ['oMo3urora u rereposurota. Yucras aunus. [ ubpuasl. OCHOBHBIE METO/IbI TEHETH-
KH: THOPUJOJIOTHYECKHH, TUTOJOTUYECKHE, MOJIEKYIISIPHO-TEHETHYECKHE
3aKOHOMEPHOCTH 00pa3oBaHus ramet. 3akoHbl [. Mennens. MonorubpuaHnoe ckpemnuBanue. [luronoruye- 2
CKH€ OCHOBBI MOHOTMOpUAHOTO cKpemuBanus. JJurudpunnoe ckpemubanue. [lonmurnOpuanoe ckpenimpa-
HUE.
IlpakTHYeckne 3aHATHSA: 2
Pemrenue 3amau Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHHUSI HACIECTBEHHBIX IPU3HAKOB IIPU MOHO-, JH-, 2
MOJINTHOPUAHOM M aHAJM3UPYIOLEM CKPEIIMBAHUH, COCTaBICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHMUS
Tema 2.6. Bzan- | OcHOBHOe coiepkaHue 2
Moaelicreue re- | Teopernueckoe o0yueHme: 2 OK 01
HOB I'enorun Kak mej1ocTHas cucreMa. MHOKECTBEHHOE JEHCTBHUE I'eHOB. B3anMoIelicTBHE aJUIEIbHBIX TEHOB. 2 OK 02
KonomunupoBanue. MHOkeCTBEHHBIN ayuienu3M. B3aumoelicTBie HeallenbHbIX reHoB. KommiemenTap-
HOCTb. Dnncras. [lomumepus. [Ineitorponus.
Tema 2.7. Cuen- | OcHOBHOE co/iep:KaHHe 4
JICHHOE HacJ1e- Teoperuueckoe o0yueHue: 2 OK 01
JA0BaHHE MPU- 3akonbl T. Moprana. CuerieHHOe Hacjie/I0BaHUE T€HOB, HApYIIEHUE CIETUIEHUSI. XPOMOCOMHAasl TEOpHsI Ha- OK 02
3HAKOB CJIEJICTBEHHOCTH. [ eHeTH4ecKoe KapTHpOBaHHE XpOMOCOM. Mcnosb30BaHNE KPOCCUHTOBEpA JUIsl COCTABIIE- 2
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HHA TCHCTUYCCKUX KapT XpOMOCOM

HpaRTn'{ecmle 3aHATHUSA:

Pemenne 3aaa4 Ha onpeaciI€HuE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPU CLUCIIJIICH-
HOM HaCJICAOBAHWH, COCTABJICHNC I'CHOTUIINYCCKUX CXCM CKPCIIHBAHUA

N

Tema 2.8. I'ene-
THKA M0JIa

OcCHOBHOE cO/Iep:KaHue

S

Teopernyeckoe o0yueHue:

N

XPpOMOCOMHBIN MEXaHU3M ONPEENICHUs 110J1a. AYTOCOMBI U II0JIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbI U reTe-
porameTHblIi 110J1. ['eHeTnueckas CTpyKTypa IoJI0BBIX XpoMocoM. HaciieroBanue Npu3HaKkoB, CLETUIEHHBIX C
10JIOM

IlpakTH4yecKkue 3aHATHS:

Pemenne 3aaa4 Ha OInpeacICcHUC BCPOATHOCTH BOSHUKHOBCHUA HACICACTBCHHBIX IIPU3HAKOB, CLUCIUICHHBIX C
I10JIOM, COCTABJICHHEC I'CHOTHUITMYCCKHUX CXCM CKPCIIWMBAHUA

OK 01
OK 02

Tema 2.9. I'ene-
THKA YeJI0BEKA

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHmue:

Kapuortumn yenoBeka. MeTo/ 1l M3yueHUsI TEHETUKH YETIOBEKA: T€HEaJOTHYeCKHM, OJTM3HEIIOBBIN, ITUTOTEHE-
TUYECKUH, OMOXMMUYECKHH, MOMYISIIMOHHO-CTaTUCTUUYeCK . HaciencTBeHHbIe 3a001eBaHUs YETOBEKA.
['ennbie 1 XpoMocoMHBIE 00JIe3HU YelloBeKa. bosie3HU ¢ HAClIeICTBEHHON MTPEAPACIIONIOKEHHOCTHIO. 3HaUe-
HUE MEIUIIMHCKON TeHETUKU B IPEIOTBPAIICHUH U JICUSHUN T'eHETHYECKHUX 3a00JIeBaHU UueloBeKa

NINBEIN

IIpakTHYeCcKHE 3aHATHSA:

Pemrenue 3amau Ha onpeseneHne BEPOITHOCTA BOSHUKHOBEHUS HACIIEICTBEHHBIX MPU3HAKOB, UCTIONB3YS Me-
TOJbI FTEHETUKH YEJIOBEKA, COCTABIICHHE T€HOTUITMYECKUX CXEeM CKpeliuBaHus. [IpencraBienne ycTHbBIX cO-
oOIIIeHnH ¢ Tpe3eHTalliel 0 HACJIEICTBEHHBIX 3a00JIEBAHHIX YEJIOBEKA

OK 01
OK 02

Tema 2.10. 3a-
KOHOMEPHOCTH
H3MEHYHBOCTH U
CeJIeKIUN

OcHoBHOE coepKaHue

(o]

TeopeaneCKoe oﬁyqeﬂue:

BiaumopeiicTBue renotumna u cpesl npu GpopmupoBanun GperHoruna. KauecTBeHHbIE U KOTUUYECTBEHHBIS
npu3HaKku. I3MEeHYnBOCTh MPU3HAKOB. BUIbl ”3MEHUMBOCTH: HACJIEACTBEHHAS! U HEHACIIEICTBEHHA. 3aKOH
TOMOJIOTHUYECKUX PSAOB B HachenacTBeHHOM m3meHunBocty (H.W. BaBuioB). MyTraimonHnast Teopust U3MEH-
YUBOCTH. Buapl MyTanuii 1 mpu4IrHBI UX BO3HUKHOBEeHUS. Kapuotun uenoBeka. HacnencTeenusie 3a0oseBa-
HUS YelloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH YesioBeka. boe3sHu ¢ HacIeICTBEHHOM MpeIpacioI0kKeH-
HOCTBI0. 3HAaYCHUE MEIUIIMHCKON TeHETHKHU B TIPEAOTBPAIICHUH U JICUCHUN TeHETHICCKUX 3a00JIeBaHUH Ue-
JIOBEKaA.

Cenexuus Kak Hayka. MeTozbl ceneKIIMOHHOM paboThl. I'eTeposuc u ero npuunHbl. MckyccTBeHHBIH 0TOOD:

OK 01
OK 02
OK 04
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MacCOBBIN ¥ MHAWBUIYaJIbHBINA. JTanbl KOMOMHAITMOHHON cenekiuuu. CopT, mopoaa, mramMm. CeleKIuu pac-
TEHUMN, KUBOTHBIX U MUKPOOPTraHU3MOB

IIpakTHYecKkHe 3aHATHSA: 2
Cenekuus pacTeHHA, )KUBOTHBIX M MUKPOOPTraHU3MOB. [IpesicTaBienue yCTHBIX COOOLICHUH C MTpe3eHTaIu- 2
i1, HOJITOTOBJIEHHBIX 10 MIEPEYHI0 HICTOYHUKOB, PEKOMEH/I0BaHHbBIX IIPENojaBaTeieM
Pasnen 3. Teopusi 3Bo1Ionnu 16
Tema 3.1. OCHOBHOE coJiep:KaHue 4
HcTopus 3B0- Teopernueckoe o0yueHue: 2 OK 02
JIOIHOHHOTO [Tepssie sBoonnonnsie Koumennuu (OK.b. Jlamapk, XX.JI. Broddon). J(smwkymme cusb 3Bosronun. Cucre- OK 04
yueHust matuka K. JIunnes u e€ 3HaueHue A1 GopMHUPOBAHUS UIeH 3BOMIOLMH. [IpeinochIKY BOSHUKHOBEHUS
JnapBUHMU3Ma. DBoJrolnoHHast Teopus Y. JlapBuHa. DBosonus BUI0B B pupoje. uBepreHius Npu3HakoB U 2
Bug000pa3oBanue. CUHTETHYECKasi TEOPHS SBOJIIOLIUU U €€ OCHOBHBIE NOJIOkKEHUS. POJIb 3BOIIOLIMOHHOM
TeOpuu B (POPMHUPOBAHUM HAYYHOM KapTUHBI MUpa
IlpakTHYecKkHne 3aHATHSA: 2
DOBOJIOIMOHHBIE TEOPUU U KOHIENIMHU. [IpescTaBieHre yCTHbIX COOOIIEHNH ¢ Ipe3eHTaluel, NoAroToB- 2
JICHHBIX 0 IEPEYHI0 UCTOYHUKOB, PEKOMEHJOBaHHBIX ITPEIO1aBaTelIeM
Tema 3.2. OcHOBHOE coJiep:KaHue 2
Mukpo3Bo.io- Teopernueckoe o0yueHue: 2 OK 02
nus MUuKpO3BOIIOIHS U MAKPO3BOJIIOLMS KaK 3TaIlbl 3BOJIIOIIMOHHOTO Mpoliecca. [lonmynsanus kak sneMeHTapHas 2 OK 04
€IMHUIIA IBOJIIOIUHU. | eHeTHYECKEe OCHOBBI DBOJIIOIUH. DIeMeHTapHbIe (DaKTOPhI BOOINH. MyTarmoH-
HBIN TIpollecc 1 KOMOMHATHBHAS H3MEHYMBOCTh. Murpanus. M3onsius nonynsmuii: reorpadgudeckas (mpo-
CTpaHCTBEHHas), Onosornyeckas (penpoaykTuBHas). EcrecTBeHHBIN 0TOOp — HaNpaBISIOUIUi (paKTop 3BO-
monuu. bopr6a 3a cyliecTBoBaHME Kak MEXaHU3M JIEHCTBHSI €CTECTBEHHOIO 0TOOpa B monysiusax. Bua u
ero kputepuu (mpusHaku). BunoobpazoBaHue Kak pe3ynbTaT MUKPOIBOJIIOLUU
Tema 3.3. OcCHOBHOE co/Iep:KaHue 4
Maxkpo3Bo.iio- Teopernueckoe o0yueHue: 2 OK 02
Ut Maxpoaosrorwst. @opMbl 1 0OCHOBHBIE HanpaBieHus MakpolBosronmn (A.H. Ceseprios). [Tyt noctmkeHus OK 04
OMOJIOrMYECKOTo Mporpecca: apoMopdo3, uanoa anTanus, oomas gereuepanus. MeTo sl H3y4eHHus Makpo-
sBomtoniuu. CoxpaneHune Ouopaznoobpasus Ha 3emie. 3aKoH 3apobimeBoro cxoacTsa (3akon K. bapa). 2
buorenernyeckuii 3akoH (9. I'ekkens, @. Miosuiep). O61mune 3aKOHOMEPHOCTH (ITpaBUIa) HBOJIOLMH
IpakTHyecKne 3aHATHS: 2
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I'naBHBIE HaIIpaBIEHUs OPraHUYECKOM 3BOMIONMH. JIUBepreHuus 1 KOHBepreHuus. [ TaBHble HalpaBiIeHUs U
IIyTH BOJIIOLIMH.

Tema 3.4. OcHoBHOE coep:kaHue 4
Bo3HUKHOBEeHHE | Teopermueckoe oGydeHue: 2 OK 02
H pasBuTHE I'unore3sl U TEOPUM BO3HUKHOBEHUS JKU3HU Ha 3eMJle: KpealluoOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 3a- 2 OK 04
HUSHU HA Jemire pOXJIeHue, CTAllMOHAPHOE COCTOsIHUE, TaHcIiepMus, Ononos3. Hauano oprannyeckoi ssomonuu. [lossne-

HUE MEPBBIX KJIETOK U UX 3BOJIIOLKA. DBoJoIMs MeTabonu3Ma. [IpokaproTsl u sykapuotsl. [Ipoucxoxae-

HUE MHOTOKJICTOYHBIX OPraHn3MOB. BO3HHKHOBEHNE OCHOBHBIX IAPCTB dyKapuoT. OCHOBHBIE YEPTHI IBO-

JIOIUH PACTUTENHFHOTO MUpa. OCHOBHBIE YEPTHI BOJIOIMH KHBOTHOTO MHpa

IIpakTHyeckue 3aHATHA: 2

Bo3HnukHOBeHUE )XU3HU HA 3eMiie. DBOJIIOLUS PaCTUTEIbHOI0/’KUBOTHOTO Mupa. IlpeacraBienne ycTHbIX 2

COOOIIEHUH, TOATOTOBIEHHBIX 10 NEPEYHIO HCTOYHUKOB, PEKOMEHJOBAHHBIX NpenojaasareneM. JIenra Bpe-

MEHHM 10 OCHOBHBIM 3TallaM BO3HUKHOBEHMS U Pa3BUTHUS )KUBOTHOT'O U PACTUTEIBHOIO MUpa
Tema 3.5. [Ipo- | OcHOBHOe cofiep:kaHNe 2
ucxo:xxaenue ye- | Teoperunueckoe o0ydyeHue: 2 OK 02
JIOBEKa — aH- AnTpomnonorus — Hayka o yejgoBeke. CuCTeMaTHUECKOe MOoJI0kKeHHe yeraoBeka. CXOACTBO U OTINYHUS Yelo- OK 04
TPONOreHes BeKa C )KUBOTHBIMU. OCHOBHBIE CTa/INW AaHTPOITOTEHE3a. DBOJIONNSI COBPEMEHHOTO YEJIOBEKA. 2

YenoBeueckne packl M MX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka 1o mianere. EquHcTBo yenoseye-

ckux pac. [Ipucrnoco6IeHHOCTh YeNoBeKa K pa3HbIM YCIIOBUSIM CPEIbI
Paznea 4. Ixonorus 22
Tema 4.1. dxko- | OcHOBHOE co/iepKaHNe 2
JIOTHYeCKHe Teopernueckoe o0yueHue: 2 OK 01
(hakTopnl u cpe- | Cpeapl OOMTaHKS OPTaHU3MOB: BOJIHASI, HA36MHO-BO3IyIIIHAS, TOYBCHHAS, BHYTpUOpPraHu3MeHHast. Pu3uko- OK 02
AbI KU3HU XUMHUYECKHE 0COOEHHOCTH cpell 0O0MTaHusl opraHu3moB. [IprucnocoOnenns OpraHu3MoB K KHU3HH B Pa3HBIX 2 OK 07

cpenax. [lonstue sxonoruueckoro gakropa. Knaccudukamus sxonorndeckux daxkropos. [IpaBuiio Munu-

myMma FO. JIubuxa. 3akon TonepantHoctu B. lllendopna
Tema 4.2. Ilony- | OcHOBHOe coiep:KaHue 4
Jasuus, coodme- | Teopernyeckoe o0yueHue: 2 OK 01
CTBA, IKOCHCTE- | DKOJIOTHYECKash XapaKTepUCTHKA BUJIA U MOMYJISIMUA. DKOJIOTHYECKask HUIA BUJIA. DKOJOTMUECKUE XapaKTe- OK 02
MBI puctuku nonyasiuuu. CoobiiecTsa u 3xocucTeMbl. bruoreHos u ero ctpykrypa. CBa3u MeXly OpraHu3MaMu 2 OK 07

B 6I/IOI_ICHO36. CprKTypHBIe KOMITOHCHTBI 9KOCUCTEMBI: IPOAYHCHTBI, KOHCYMCHTBI, pCAYLCHTHI. prTOBO-
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POT BEUISCTB M IMOTOK SHEPIUH B 3KocucTeMe. Tpodudeckre ypoBHU. AHTPOIIOTCHHBIC 9KOCHCTEMBI. ATpO-
9KocUCTeMbl. OTIUYHS arpO3KOCHCTEM OT OMOTeoIeHO30B. Y pOoskocucTeMbl. OCHOBHBIC KOMIIOHEHTHI Y-
003KOCHUCTEM

IpakTHyeckue 3aHITHA: 2
Tpoduueckue nenu u cetn. OCHOBHBIE MOKA3aTENIN YKOCUCTEMBI. buoMacca u mpoayKIusi. DKOJIOTHIECKHE
MUPaMU/IbI YUCell, 0MOMAcChl M SHepruu. [IpaBuiio mupaMusl SHEPTUH. 2
Perrenue npakTHKO-OpPUEHTUPOBAHHBIX PACYCTHBIX 3a/IaHUH 11O MEPEHOCY BEIIECTBA U SHEPTHH B IKOCHUCTE-
Max C COCTaBJICHHE TPOPHUECKUX IeTel U MUpaMu] OMOMACCHl M SHEPTHU
Tema 4.3. buo- OcCHOBHOE cO/Iep:KaHue 4
chepa - r0- Teopernueckoe o0yueHue: 2
OaibHasi 5K0JI0- | Bruocdepa — xuBast o6otouka 3emuu. Pa3Butre npescrasineHuii o obuochepe B Tpyaax B.U. Bepuaackoro. OK 01
ruveckasi cuc- Ob6nacTtu Ouocdepsl 1 ee KOMIOHEHTHI. JKuBoe BeecTBO Onocdepsl U ero GyHKIUH. 2 OK 02
TeMa 3aKOHOMEPHOCTH cyliecTBoBaHus Onochepnl. OcodeHHOCTH OHOChEpHl KaK rI100abHOM 3KocuCTeMBI. Jlu- OK 07
HaAMHYECKOe paBHOBecHe B Ouocdepe. KpyroBopoThl BeleCTB 1 OMOTCOXUMHUYECKUE IUKIIBL. [ 100abHbIC
HKOJIOTUYECKHE TPOOIEMbI COBPEMEHHOCTH
IIpakTHyeckue 3aHATHA: 2
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 Ha OIPEeICHUE IUIOIAAN HACAKICHUH ISl CHU- 2
YKCHHUsI KOHIIEHTPAITNH YTIIEKHCIIOro Ta3a B aTMOC(epe CBOET0 PErHOHA MPOKUBAHUS
Tema 4.4. Bimsi- | OcHOBHOe co/iepkaHue 4
HHe AHTPOIO- Teopernueckoe odyueHue: 2 OK 01
TeHHBIX ()AKTO- | AHTPOIOTEHHBIE BO3IEHCTBUS Ha OUOoCchepy. 3arps3HeHus Kak BHJ] aHTPOIIOTEHHOTO BO3eCTBUS (Xumuue- OK 02
poB Ha Ouocde- | croe, usuueckoe, buonouueckoe, omxoobl nPoU3E0OCmMaea u nompebieHus). AHTPOTIOTEHHBIE BO3IEHCTBHS 2 OK 04
py Ha atMocdepy. BozaeiicTBus Ha ruapochepy (3aepsasHeHus u ux ucmoyHuku, ucmowerus 600). Bo3aeucr- OK 07
BUs Ha IUTOChepy (Oecpadayus noussl, gozoelicmaue Ha 20pHble nopood, Hedpad). AHTPOIIOTEHHbBIE BO3/IEH-
CTBHUsI HA OMOTHYECKUE COOOIIECTBA (1eca u pacmumenvhble CO0OUeCmed, HCUSOMHbLI MUp)
IIpodeccHoHATBbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME MPAKTHYECKOr0 3aHATHS: 2
Penrenne nmpakTHKO-OpPUEHTHPOBAHHBIX PACYETHBIX 3a/IaHUH 110 COXPAHEHUIO MIPUPOIHBIX PECYPCOB CBOETO 2
perruoHa NpoKUBaHUs (Ha BEIOOP): TIO pacyeTy CTPYKTYPHI 3a11acOB JPEBECHHBI MITH T10 OLIEHKe OaaHca op-
TaHWYECKOTO BEIECTBA TOYBBI
Tema 4.5. Binsi- | OcHOBHOe coiepkaHue 8
HHe conuaabHo- | Teopernueckoe o0yueHue: 4 OK 01
IKO0JIOTHYECKHX | 3710pOBbe M ero cocTapisitoniie. MakTopbl, MOJOKUTEIHHO U OTPUIATEIHHO BIUSIONINE HA OPTaHU3M YeJ0- OK 02
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¢akTopoB Ha
310POBbE YeJI0-
BeKa

Beka. [IpoGiiemMa TeXHOTeHHBIX BO3/ICHCTBUI Ha 310pPOBbE YeJIOBEKa (3JEKTPOMArHUTHBIE MOJIsL, OBITOBAs
XUMUSI, U30BITOYHBIC IITYMBI, PaIHaIUs U T.I1.). AJanTamnus OpraHu3Ma 4eJIoBeKa K (pakTopaM OKPYKaroIIe
cpelbpl. 3alUTHBIE MEXaHU3Mbl OpraHU3Ma YeloBeKa. 310pOBbe U pabOTOCIOCOOHOCTD.

[Tpununs! popmMupoBaHus 370poBbecOeperaromero nopeaeHus. Guznyeckas aKkTUBHOCTH U 3/I0POBbE.
I'pynnsl 300poBbs. OCHOBBI 3aKanuBaHusl. buoxuMudeckne acieKTsl panvoHanbHOro nuranus. [Ipasua
0€30MaCHOTO MCITOJIb30BaHUS OBITOBBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB

IlpakTuyeckue 3aHATHS:

Omnpenenenne CyToyHOro panuona nutanust / Co3ganne HHINBUAYAIbHON MaMATKH MO OpraHU3aIiH pa-
LIUOHAIbHOM (hr3nyecKol aKTUBHOCTH

IIpodeccoHaILHO-OPHEHTHPOBAHHOE COJIEPKAHUE JTA0OPATOPHOI0 3aHATHS

JlaboparopHast paboTa Ha BEIOOD:

1. YMcTBeHHas paborocrnocooHocTh. OBlazieHne METO1aMu ONpeiesICHHs [ToKa3aTeae yMcTBeHHOH pabo-
TOCTIOCOOHOCTH, OOBSICHEHHE MOTYYCHHBIX PE3yJIbTaTOB U (POPMYyIMpPOBaHKE BBIBOOB (IIMCEMEHHO) C UC-
I10JIb30BAHUEM HAy4YHBIX MIOHATUMN, TEOPUH U 3aKOHOB

2. Bausinue abnotnyeckux GakTOpOB Ha YeloBeKa (HU3KUE M BEICOKHE TEMIIEPATYPHI)»

W3yueHne MeXaHW3MOB aJanTaluy OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKMM TeMIlepaTypam U oObsICHE-
HUE TIOJYYEHHBIX Pe3yJIbTaToOB U (POPMYIMPOBAHUE BHIBOJOB (IMCHMEHHO) C MCTIOIb30BAaHUEM HAaYUHBIX 1O
HATHUN, TEOPUH U 3aKOHOB

*B Tom unciie npogeccuoHaTbHO-OPHEHTHPOBAHHOE COIeP:KaHNe JJA00PATOPHOI0 3aHATHS

B kadecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTH UCTIONIB30BATh YCIOBHS OCYIIECTBIEHUS podec-
CHOHAJIbHOW JIeSITEIbHOCTU: LIIyM, TeMIIepaTypa, pusndeckast Harpyska u T.1.

OK 07

IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COACPKAHNUE (COep:KaHUe MPUKJIATHOTO MOAYJISA)

Pa3nea 5. Buojiorus B :Ku3Hu

N

Tema 5.1. buo-
TEXHOJIOTUM B

KU3HHU KAKI0I0.

Buorexnojornu
U PaCTeHMS.

OcHoBHOE coepKaHue

N

Teopernueckoe coaepxanue:

N

buorexHonorus kak Hayka v mpou3BoJACcTBO. OCHOBHbBIE HANpaBICHUS COBPEMEHHON OnoTexHonoruu. Me-
TOJ1bI OMOTEXHONOTHH. OOBEKTHl OMOTEXHOIOTUU. DTHKA OMOTEXHOJOTHUECKUX U T€HETUYECKHX IKCIIEpH-
MeHTOB. [IpaBuiia morcka 1 aHaian3a OMOIKOIOTUYECKON MHPOPMAIINH U3 PA3IMYHbIX HCTOYHUKOB (Hay4Has
1 yueOHO-Hay4Has JINTepaTypa, CpeACTBa MacCOBOM nHpopManuu, cetb IHTEpHET U Apyrue)

IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOI0 3aHATHSA:

Hayunble 1ocTixeHus: B 00J1aCTH T€HETHUECKUX TEXHOJIOTHH, KJIETOUHOM MH)KEHEPUH, MMUIIEBBIX OMOTEXHO-
noruii. PazButue OMOTEXHOJIOTHH C HCTIOIb30BAaHUEM PACTEHUN U IPUMEHEHUE MPOTYKTOB OMOTEXHOJIOTHUHU B

OK 01
OK 02
OK 04

23




XKHU3HU yenoBeka. Kelicel Ha aHan3 HHGOpPMALUU O HAYYHBIX JOCTHKEHHSIX B 00JACTH T'€HETHYECKUX TeX-
HOJIOTH, KJIETOYHOW MH)KEHEPUH, MUIIEBbIX OMOTEXHOJIOIU. 3aIuTa Keica: mpeCcTaBIeHue pe3yabTaToB
peleHyst KelcoB (BBICTYIICHHE C Npe3eHTaluei) / MUHU-IIPOEKTHI

Pa3nes 6. Buoskosornyeckue ucciae10BaHust 14
Tema 6.1. Oc- OCcHOBHOE cO/Iep:KaHue 4
HOBHBIE MeTOAbI | Teopernueckoe o0y4yeHue: 2 OK 01
Ouodkoyioruye- | Hayursiii MeTon. MeTobl OMOIKOIOTHUECKHUX UCCIIEIOBAHHIA: TTOJICBbIC, TA00PATOPHBIC, IKCIICPUMCHTAIb- 2 OK 02
CKHX HCCJICI0- Hble. MOHUTOPUHT OKPYXKAIOIIEH cpelbl: IOKaIbHBINA, perHOHATIBHBINA U I100abHBIN. MeToabl oucKa, OK 04
BaHUi aHanmn3a 1 00paboTKH HHPOPMALIMHU O POEKTE B PA3ITUYHBIX HCTOUHHKAX OK 07
JlaGopaTopHbIe 3aHATHSA: 2
[TocranoBKa 1enu, 3a/1a4, BIIBUKECHNE TUTIOTE3bI, TIPOBEICHUE SKCIIEPUMEHTA MO OTIPEICICHUIO ONITUMAIIb- 2
HBIX YCJIOBHM JIsl pocTa U (PM3HOIOTHUECKON aKTUBHOCTHU APOXKIKEBBIX KIETOK. BhIsiBIEHIE 3aKOHOMEPHO-
cTei, GopMyIMpOBaHUE BHIBOJIOB U IIPOTHO30B.
JlaboparopHble paboOThI HA BEIOOP MO MUHU TPYIIIIaM:
1. BimsiHue TemmnepaTypbl Ha pOCT U (PU3UOJIOTHUECKYIO AKTUBHOCTD JIPOACIKEBBIX KIETOK
2. BnusiHue yrieBojoB Ha pOCT U (PU3UOTOTHUECKYIO0 aKTUBHOCTD APOXKIKEBBIX KIETOK
3. CoueTtaHHOE BIHSIHHE TEMIIEPATYPHI U YTIIEBOIOB HA POCT U (PH3MOIOTHYECKYIO0 aKTUBHOCTD JIPOIKEBBIX
KJIETOK
Tema 6.2. buo- OcHOBHOE coJiep:KaHue 10
skoaornyeckui | IlpakTuueckoe 3aHsiTHE 2 OK 01
IKCNEPUMEHT 0O0630p TeM yueOHO-HCCIIEI0BATENIBCKUX MTPOEKTOB. BBIOOp yueOHO-UCCIIeI0BaTENbCKOIO IPOEKTa U3 Mpe- 2 OK 02
noxeHHbIX. DopMupoBaHHE KOMAH/Ibl IPOEKTA. AJITOPUTM BBIIIOJHEHUS TIPOEKTA. OK 04
Kaxxmast rpyrnma BeIOMpaeT 0JIMH U3 BAPHAHTOB YI€OHO-MCCIIEI0BATEIHCKIX MPOECKTOB! OK 07

1. Ornenka kauecTBa aTMOC(HEPHOTO BO3AyXa

2. OrmeHka Ka4ecTBa BOJIbI

3. OrueHka KauecTBa MOYB METO10M (PUTOTECTUPOBAHHUS

4. Bnusuue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICHINX PAaCTEHUN
Ilepeviii 5man 6vinoaHeHus npoekma:
O60cHOBaHME aKTyaIbHOCTH BBIOpaHHOM TeMbl. BrisBiieHue npobiaemsbl uccienoBanus, GopmynrpoBaHue
runotessl. Bei6op MeTo10B uccnenoBanus. Beibop Touek otOopa npod Ha TeppuTopun uccienosanus. [lo-
CTaHOBKa LieJieil u 3a1a4 uccnenoBanus. Onpesenenue GopMbl PEACTABICHUS PE3YIbTaTOB UCCIEAOBAHMUS.
OnpeneneHne ATanoB U COCTABICHUE MJIaHa UCCIIET0BAHUS
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JlabopaTopHble 3aHATHS 6
Bmopoii sman evinonnenus npoexma: OATOTOBKA HEOOXOIMMOH MOCYBI M MaTepralia JJsl SKCIIEPUMEHTA, 6
MIPOBEJICHUE IKCIIEPUMEHTA, IIEPUONUEcKast IPOBEpKa TEUSHUS SKCIIEpUMEHTa/ cOOp MaTepuana B BHIOpaH-
HBIX TOYKax 0TOOpa nmpood
Tpemuii sman 8vinoiHeHUss Npoekma. TOTyYeHHE ePBUYHBIX SKCIIEPUMEHTAIbHBIX JaHHBIX, IPOBEJCHHE
CTaTUCTHYECKON 00PaOOTKU MOITYUEHHBIX TAHHBIX
Yemeepmuiii 5man 6vlnoaHeHUs: NPOeKma. BbISIBICHUE 3aKOHOMEpPHOCTEH, (OpMYIMpOBaHUE BBIBOJOB U
IIPOTHO30B, OIIEHKA Ka4eCTBAa MCCIIEyeMOro 00BbEeKTa 10 pe3yabTaraM OMOIKOIOTHYECKOr0 aHaIN3a
IIpakTHYeckne 3aHATHS 2
3amuTa npoekra. [Ipeacrasienne pe3yabTaTOB BBINOJHEHUS Y4€OHO-UCCIEA0BATEIbCKUX MPOEKTOB (BbI- 2
CTYIUICHHE C TIPE3eHTalneH )

IIpome:xkyTou-

Has aTrecranus | J{uddepeHuupoBaHHbIif 3a4eT 4

10 THCHMIJIHHE

Bcero: 134
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3. YVCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn o
Peanu3anus mporpaMMbl JUCIIUIUTMHBI TPeOyeT HaMHUUs yueOHOTo KaObuHeTa «bruoorus.
O06opynoBaHue yueOHOro KabuHeTa:

- IOCAZI0YHbIE MECTA MO KOJIMYECTBY 00YUAIOIIUXCS;

- pabouee MecCTO MpenogaBaTes;

- yueOHas J10CKa;

- KOMIUIEKT y4eOHO-HAIJISIAHBIX TOCOOMIL: TIaKaThl, CXeMbl, TaOIHIIbL;

- MUKPOCKOIBI; MPHHAJICKHOCTH, HEOOXOAUMBIE JJIsi MCCIeoBaHui (JabopaTopHas mocyna,

[peMETHBIC ¥ MOKPOBHBIC CTEKJIA, MPENapOBAIbHbBIC UIJIbI, U JIP.).
TexHuueckue cpencTBa 00y4eHus:

- IEPCOHAJIbHBII KOMITBIOTEP C JIMIICH3UOHHBIM MPOrPAMMHBIM 00€CIIEYCHUEM;
- MYJIbTUMEIUNHBIN IIPOEKTOP U dKpPaH
- ZOOM: cBo6oaHO pactpoctpansemoe I1O (https://zoom.us/support/download);

- Slunexc. Tenmemoct: OecruiaTHOE MporpaMmmHoe obecriedenue https://telemost.yandex.ru

3.2. UudopmanuonHoe odecriedenne 00yueHus
[lepeueHb peKOMEHIyeMbIX y4eOHBIX H3/aHuil, THTepHEeT-pecypcoB, JONMOIHUTEIBHOMN JTUTEpa-

TYpBI
OCHOBHBIE HCTOUYHUKM:
KomuuecTBo
FOI[ I/ICHOJ'H:ByeTCfI AK3EMILISIPOB
Ne u npu Ce-
HaumenoBanue ABTOpBI B Ha
n/n MECTO W3y4YEeHUHI MeeTp | oo ool kan
W3JIaHUS pasznenoB rexe | denpe
1 2 3 4 5 6 7 8
Oo6mas o6uoo- KuoPyc, 2014, Beex 5 56 1
rus: y4e0. moco- —288c.
1 61;1eezm;1 COT%’H' Konecnu-
PEANPOD. |\ op CU. | KnoPyc, 2015.
Y4eOHBIX 3aBeIe- _5%8¢ BCEX 2 7 -
HHUH (COOTB )
OI'OC CIIO)
JlonoJIHUTEIbHbIE HCTOUHUKH:
Konuuectso
FO,[[ I/ICHOHB:‘;yeTCfI JK3EMIUISIPOB
Ne npu Ce-
HaumenoBanune ABTOpEI 1 MECTO B Ha
n/n W3y4YEeHUHU MECTp
W3IaHUS ASIICIIOB oubmo- Ka-
pasl TEKe dhenpe
1 2 3 4 5 6 7 8
1 buomnorus. [ox pen. Mocksa: BCEX 2 25 1
10knacc: yue6. | J.K. be- IIpocsemie-
IUIs o01ieo0pas. | JsieBa U Hue, 2014
OpraHu3aIuii: I'"M.Ipim-
0a30BbBIN YPOBEHB | IIHUIIA
2 buomnorus. [ox pen. Mocksa: BCEX 2 25 1
11xmacc: yue6. | d.K. be- Ipoceeme-
JUTst 001eo0pas. | ysieBa u Hue, 2014
OpraHU3aluA: I'"M.dpim-
0a30BbIil YPOBEHB | ITUTIA
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https://zoom.us/support/download
https://telemost.yandex.ru/

ba3bl JAaHHbIX, I/IHTepHeT-pecypcm, mul)opMauuonﬂo-cnpaBoqm,le H MOUCKOBbIC CUCTEMbI

e bBubaroteka mo ouomorun — Pexxum moctyma: http://biologylib.ru/

e bBuonorus. DnekTpoHHblil yueOHUK — Pesxum moctyna: http://www.ebio.ru

o Kypuan «buonorus» — Pexxum mgocryma: https://bio.1september.ru

e l3yuyaem OGmonoruto — Pexxum goctyna: http://learnbiology.narod.ru

e HayuHo-o0Opa3oBarenbHbIi poekT «Bes ouonorus» — Pexxum pocryna: http://sbio.info

3.3. OcodeHHOCTH peasu3anuu padodeil mMporpaMmmbl

B HCKITIOYHMTENBHBIX CIIyYasx MPU peain3allid padodeld mporpamMmbl MPUMEHSCTCS DJICK-
TPOHHOE OOYYEeHHME W JUCTAHIIMOHHBIE oOpazoBatenbHble TexHonornu (D0 u JIOT), Briarovas
IIPOBE/IEHUE TEKYILEro KOHTPOJI YCIEBAEMOCTH U IIPOMEXKYTOUHOM aTTectanuu. Peanuzanus pa-
0oueil mporpaMMBbl TUCIUIUTMHBI ¢ uctionb3oBanreM D0 u JIOT ocyriecTBiseTcst o YCMOTPEHHUIO
BEAYILErO IMPENOoAaBaTelisl ¢ yUeTOM TEXHUYECKUX BO3MOXHOCTEM OOyYarolmuxcs ¢ UCIOJIb30Ba-
HHEM IIPOrPaMMHBIX CPEJCTB, oOecnieunBarmux npumeHenne 3nemenToB 20 u JIOT B MHcTUTY-
T€, ITyTEM CUHXPOHHOTO M aCHHXPOHHOT'O B3aMMOJICHCTBHS, K KOTOPBIM MOTYT OTHOCHUTBCSI:

- JIEKTpOHHAas HHPOPMAIIMOHHO-00pa3oBaTenbHas cpena MucTuryra;

- TPYMIIOBast TOJI0COBas KOH(PEPEHIIHS B MECCEHKEPAX;

- [PYNIOBOM YaT B MecceKepax, conuanbHoi cetu BKonrakre;

- OHJIaliH BUJIeOKOH(pepeHuus B Z0om;

- BUJICO3AMKCH JIEKIMI NeAarornyecknx paboTHUkoB MHCcTUTYTA, pasMeméHHbIe Ha pa3-
JUYHBIX BHJCOXOCTHUHTAX (HAmpuUMep, Ha KaHajdax NperojaBaresicii) u/uiu oOJNIAYHBIX XPaHU-
mumax (Hamnpumep, Aunaexc./luck, Google./luck, O6mnako Mail.ru u 1.11.).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA JUCIIUIIJIMHBbI

KoHTponb M olLieHKa pe3ysIbTaTOB OCBOCHMs 00lIe00pa30oBaTeNbHON TUCHUIUIMHBI pac-
KPBIBAIOTCSl 4Yepe3 AMCUUIUIMHAPHBIC pPE3yNbTaThl, HalpaBJeHHbIE Ha (popMUpOBaHHE OOIIMX
KOMIIETEHIIMH 10 pa3/ienaM U TeMaM CoJepKaHusl yueOHOro Marepuania.

O0mas kom- Pazgen/Tema Tun oueHOYHbIX MEPONIPUATH I
neTeHuus
Pasznea 1. KiteTka — cTPyKTYPHO-(DYHKIMOHAJIbHAS €IMHUIIA KUBOTO
OK 02 buronorus xak Hayka YCTHBIN U TMCBMEHHBIN ONPOC
O61mast XapakTepucTHka | DBINOIHEHHE MPAKTUYCCKUX 3aaHHi (3a11071-
KUZHU HEHUE TaOJIHII, COCTABIICHUE CXEM H JIp.)
OK 01 Buosiornuecku BayKHbIC HpOBepKa O(bopMneHH;I MPaKTUYECKUX pa60T
OK 02 XUMHYECKHUE COCJMHEHUS | Pa3paboTKa MEHTAILHOM KapThl 10 KIaccu(u-
OK 04 CtpykTypHO-(DYHKIIHO- KallM¥ KJIETOK Ha MPO- U 3YKAPUOTHUYECKUX U
HaJlbHas OpraHu3alusi I10 11apCTBaM, UX CTPYKTYpPHO-
IJICTOK (GyHKIIMOHATIBLHON OpraHU3aIHH
8E 8 é CTPYKTYPCEO“PYHKHHO‘ Penrenne 3ama4 Ha ONpeEICHUE MOCIEIOBA-
HaJbHbIE (PAKTOPBI Ha-
CIIEeCTBEHHOCTH] TEJIBHOCTH HYKJIEOTHAOB, AMUHOKHUCIOT B
OK 01 TTpOecehl MATPHIHOTO HOPME U B CJIy4ae U3MEHEHUS MOCIIe0BATEb-
OK 02 CHETe3a HocTH Hykieotu 0B JITHK
OK 02 HeKIeTounbie GopMbl TecTupoBaHUe/KOHTPOJIbHAS pa60T'cl
OK 04 SKU3HHI [IpencraBieHne yCTHBIX COOOIICHUI ¢ IPE3eH-
OK 02 OGMEH BEIIECTB H Tpe- TalKUeH, MOATOTOBJICHHBIX IO MEPEYHIO UCTOY-
BpAlllEHUE D)HEPIUU B HHUKOB, PCKOMCHIOBAHHLIX ITPCIIOAaBATCIICM
KJIETKE (MUHH-TIPOCKTHI)
OK 02 JKu3HEeHHBIN UK KJIET-
OK 04 ku. Mutos. Meiio3
Paznen 2. Ctpoenue u GpyHKUMH OPraHusmMa
85 8421 CrpoeHue opranusma Y CTHBIN U TUCBMEHHBIN OITPOC
BrimonHeHne npakTHYecKux 3a/laHui (3amod-
85 85 DopMBI PA3MHOKCHHUS HEHHE TaOJIHII, COCTABICHUE CXEM H JIp.)
OpraHU3MOB
OK 04 P [TpoBepka opopmiIeHHS TPAKTUIECKUX PabOT
v Pa3paboTka MeHTaILHOM KapTHl TKAHEH, opra-
OK 02 OHnTOreHes3 pacTeHui, u-
b
OK 04 BOTHEIX M YelIOBEKa HOB 1 CHCTEM OPraHOB OpraHu3MOB (pactenus,
OK 02 3aKOHOMEPHOCTH HacHe- JKUBOTHBIE, YEJIOBEK) C KPATKOU XapaKTepH-
OK 04 JIOBaHUSA CTHKO# X QyHKIHIT
OK 01 B3aumoneiictBrue reHOB Paspaboria rnoccapus
OK 02 Pewenue 3aiau Ha onpeeneHne BepOITHOCTH
OK 01 ClLeTIeHHOE HacTeq0Ba- | BOSHMKHOBEHHS HACNCICTBEHHBIX IPU3HAKOB
OK 02 HHE TIPU3HAKOB IPH MOHO-, IU-, IOJTUTUOPUTHOM U aHAIIU3H-
OK 01 [eHeTHKA oA PYIOIIEM CKPEIIMBAaHUU, TIPH CIICTUICHHOM Ha-
OK 02 ClIeJOBAHMH, I10 TEHETHKE M0J1a, COCTABICHHUE
OK 01 I'eHeTuKa yeloBEeKa TCHOTHUIIMYCCKUX CXEM CKPCIIMBAHUSA
OK 02 TectupoBanue/KOHTpoOJIbHAs paboTa
OK 01 3akoHoMepHOCTH M3MeH- | IIpencTaBieHne yCTHBIX COOOIIEHUH ¢ IPe3eH-
OE 0421 YUBOCTH TalueH, MOATOTOBJICHHBIX I10 NIEPEYHIO UCTOY-
OK 0 HUKOB, PEKOMEHIOBAaHHBIX MPEIOaBaTeIeM
85 85 Cenekiusi opraHU3MOB (MHHH-TIPOCKTBI)
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Pasznea 3. Teopus 3BoJ1ronun

Y CTHBIN 1 TUCEMEHHBIN OIIPOC
Brinonnenue npakTHYecKux 3aJaHui (3aroiHe-

HUE TaOJINI], COCTABICHUE CXEM H JIp.)
[TpoBepka opopmiIeHUS TPAKTUYECKUX pabOT

Pa3pabotka rioccapusi TepMHUHOB
Pa3paboTka JeHTBl BpEMEHHU: pa3BUTHUS IBOJIIO-

LMOHHOT'O YYEHUS; BOBHUKHOBEHUS U Pa3BUTH
YKU3HH Ha 3eMJie; TPOUCXO0KICHUS YeJIOBEKa
[IpencraBieHue yCTHBIX COOOIICHHI ¢ TPe3eH-

OK 02 Hctopust 3BOIIOLIMOHHOTO

OK 04 yueHus

OK 02 MuxkposBontonus

OK 02 Maxkpo3Bosnronus

OK 04

OK 02 Bo3HukHOBEeHUE U pa3BU-
THE KU3HU Ha 3emiie

OK 02 [Ipoucxoxaenue yeaoBe-

OK 04 Ka — aHTPOIIOTE€HE3

Taluei, NOATOTOBJICHHBIX MO TIEPEYHIO UCTOY-
HHKOB, PEKOMEH/IOBAaHHBIX IIPENoIaBaTeIeM
(MUHH-TIPOCKTHI)

Pa3znen 4. Dxosaorus

Y CTHBIN U TUCBMEHHBIN ONPOC
BrinonHenue npakTuyeckux 3a/laHuil (3amod-
HEHHE Ta0JHI], COCTABIICHUE CXEM U JIp.)

[IpoBepka opopmiieHHs TPaAKTUIECKUX PabOT
Pemenue npakTuko-opueHTUPOBAHHBIX pac-
YETHBIX 3a/IaHUl 110 IEPEHOCY BEIIECTBA U

SHEPTUU B DKOCHCTEMAaX C COCTaBJIeHHE Tpodu-
YeCcKUX Lienel U mupamMujl 6MoMacchl U SHEPTUU
TectupoBanue/KOHTpoONIbHAS paboTa

I[NpencraBiieHne YCTHBIX COOOIICHHH C TIPE3CH-
Talye, MOATOTOBJIEHHBIX 0 MIEPEYHI0 HCTOY-
HHUKOB, PEKOMEH/IOBAHHBIX IPEIOIaBaTeIeM
(MHHU-TIPOEKTHI)

OK 01 Dkosorudeckue HpakTopsl
OK 02 U CpeJbl KU3HU

OK 07

OK 01 [Tomymsimus, cooOriecTna,
OK 02 9KOCHUCTEMBI

OK 07

OK 01 buocdepa - rmodanpHas
OK 02 9KOJIOTMYECKask CUCTEMA
OK 07

OK 01

OK 02 BinsiHre aHTpONIOTeHHBIX
OK 04 dakTopoB Ha Ouochepy
OK 07

OK 02 Brnusinue counanbHo-

OK 04 9KOJIOTUYECKUX (PaKTOPOB
OK 07 Ha 3/J0pOBBE YEIOBEKA

Pasnea 5. buoJsorust B ;Kku3Hu

OK 01
OK 02
OK 04

buorexHonornu B XKU3HU
KaxxJ10ro. buorexnonoruu
U PacTEeHMUS.

Brimonnenue keiica Ha aHanu3 HHPOPMAIUH: O
Hay4HBIX JIOCTHXKEHHUAX B 00JIACTH TeHETHYE-
CKHMX TE€XHOJIOTUM, KIIETOYHOW WHKEHEPUH, -
IIEBBIX OMOTEXHOJIOTNHI; OMOTEXHOJIOTHH C HC-
M0JIb30BAHUEM PACTEHUN U TPUMEHEHUE MPO-
JTyKTOB OMOTEXHOJIOTHH B )KM3HU YeJioBeKa (10
rpymmnam).

3ammTa Keica: mpeCTaBICHUE Pe3yIbTaTOB
pelIeHus KeiicoB (BBICTYIIIEHUE C MPE3EeHTAIH-

eil) / MUHU-TIpOEKTHI

Pa3nen 6. buoskojornueckue uccieqoBaH

us

Brinmonnenue y‘-IeGHO-I/ICCHC,Z[OB&TCHLCKOFO npo-
€KTa, €ro nNpcACTaBJICHUC U 3alllUTa

OK 01 OCHOBHEBIE METOJIEI
OK 02 OMODPKOJIOTHYECKUAX
OK 04 HUCCIIEIOBaHUH

OK 07

OK 01

OK 02 buoskonornueckuii
OK 04 9KCIIEPUMEHT

OK 07
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