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1. OO0masi xapakTepucTHKa padoveil MporpaMmbl
o01meo0OpasoBarebHOl Jucuumanabl «bUOJIOT' S
1.1. MecTo JTUCHUIIMHBI B CTPYKTYpe o0pa3oBarteibHoil mporpammsl CIIO

OobmeoOpa3oBaTtenbHas guciuminHa «buonorus»  sBusgercs 00s3aTENbHON  YacThIO

0011e00pa3oBaTeabHOrO IUKIa 00pa3oBaTenbHONM Mporpammbl B cooTBeTcTBUU ¢ DI'OC

CIIO no cnenmansHocTH 35.02.09 Boanbie 6uopecypchbl U akBaKyJIbTypa.
[IpodeccnoHalbHO-OPUEHTUPOBAHHOE  COJIEP)KAaHUE TPOrpaMMbl  BBIOpAHO IO

00beKTy n3ydeHus ‘“YKuBOTHBIE.
1.2. Heau n nuianHupyemble pe3yJbTaThl OCBOCHUS AUCHUIIIUHbBI:

1.2.1. Heau TuCHUNINHBI
Heab: dopMupoBanre y 0O0y4arOMIMXCS CHUCTEMbl 3HAHUH O Pa3IMYHBIX YPOBHIX

KU3HU CO 3HAHHEM COBPEMEHHBIX MPEACTABICHUNA O >XUBOM NPUPOJE, HABBIKOB IO
MPOBEICHUIO OMOJIOTMYECKUX HCCIEOBAaHUN C  COOJIIOJIGHUEM HJTUYECKHX HOPM,
apryMEHTUPOBAHHOW JIMYHOCTHOM MO3UIMU MO OEPEeKHOMY OTHOIICHHUIO K OKPYKaroIIeH
cpene.

3anayu:

* nojiyueHue (PyHIaMeHTaIbHbIX 3HaHUM o Ouonornueckux cucremax (Kiertka,
Opranmsm, [lomymsiums, Bua, Okocucrema); HCTOPUM  Pa3BUTHUS  COBPEMEHHBIX
MPEACTABICHUM O >KMBOW TPUPOJE, BBLIAIOMIMXCS OTKPBITUSX B OMOJOTHYECKON HAYKE;
poiii OUOJOTHYECKON Haykd B (POPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHUHBI MUPA; METOIaX HAYYHOTO MTO3HAHUS;

* OBJIAJICHHE YMEHUSMH JIOTUYECKH MBICIUTh, OOOCHOBBIBAaTH MECTO M POJb
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW NIEATEIbHOCTH JIIOJCH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHU;, OMPEJENITh KUBbIEe OOBEKTHl B MPHUPOJE; MPOBOIUTH HAOTIOJICHUS 3a
ASKOCHCTEMAaMH C LEIbI0 UX OMUCAHUS U BBISIBJICHUS €CTECTBEHHBIX M aHTPOIOTCHHBIX
W3MEHEHUH; HaXOUTh U aHAIM3UPOBATh HH(POPMAIIUIO O KUBBIX 00BEKTAX;

* pa3BUTHE [IO3HABATEIbHBIX HMHTEPECOB, HHTEIUICEKTYAIbHBIX UM TBOPYECKUX
CIIOCOOHOCTEM  OOydYarommxcsi B TPOIECCe HU3YUYCHHS OMOJIOTUYECKUX  SIBJICHUM;
BBIJIAIOIINXCS  JIOCTIDKCHUN OHWOJIOTMH, BOIICAIIUX B OOIICUYETOBEYECKYIO KYIBTYPY;
CJIOKHBIX W MPOTHUBOPEUYUBBIX MyTEH pPa3BUTHUSI COBPEMEHHBIX HAYUYHBIX B3TJISAJIOB, WJIEH,
TEOpUH, KOHUEMINM, TUIOTE3 (O CYHIHOCTH U MPOUCXOKJICHUH KU3HU, YEIOBEKA) B XOJE
paboThI C pa3NIUYHBIMU HCTOYHUKAMH HHPOPMAIINN;

* BOCNUTaHUE YOEKICHHOCTH B HEOOXOAMMOCTH TIO3HAHMS >KUBOW MPHUPOIBI,
HEOOXOUMOCTH  PallMOHATIBHOTO  MPUPOJONOIB30BAHMS, OEPEKHOIO0 OTHOIIEHHUS K

OPUPOAHBIM pecypcamM U OKpyXkKaroleh cpere, COOCTBEHHOMY 3J0POBBIO; YBaKEHHUS K



MHEHHUIO OIMOHEHTA MPU 00CYKICHUU OMOJIOTUIECKUX TIPOOIIEM;

* WUCIOJIb30BAHUE TNPUOOPETEHHBIX OHOJOTMYECKUX 3HAHMM U yMEHUH B
MOBCEAHEBHOM U3HU JJI OLICHKU IOCJEACTBUI CBOEH NeATeNbHOCTH (M JeATEIbHOCTH
JIPYTUX JIIOJEH) MO OTHONIIEHUIO K OKpY’Kawolled cpeae, 3A0POBbIO APYrUX JIIOACH U
COOCTBEHHOMY 3/I0POBbIO; 0OOCHOBaHHE U COOIIOICHNE Mep MPOPUIAKTHKY 3a00IeBaHHIH,
OKa3aHue MepBOM MOMOIIY MIPU TpaBMax, COOJIIOECHUE MTPABUII IOBEICHUS B IPUPOJIE.

1.2.2. TIlnanupyembie pe3yJabTaThbl OCBOEHMS
o0meoOpasoBaTeibHON IUCHUILIMHBI B c00TBeTCcTBUH ¢ @PI'OC CIIO u Ha ocHOBe
o1oC COO

B pesynbpTaTe ocBoeHHs 00pa30BaTeIbHON IPOrPaMMbl Y BBIITYCKHUKA JIOJKHBI OBITH
chopMupoBaHbl 0011IME U MTPODHECCUOHATBHBIE KOMITETCHIIUH.

BrinmyckHUK, OCBOMBIIMK 00pa3oBaTeNbHYIO MpPOrpamMMmy, JOJDKEH o00Janath

CICAYIOIIUMHU 00IIMMHU KoMmneTeHusMu - OK

Koa HaumeHoBaHue pe3ysibTaTa 00yYeHHUs

OK 1 Br10upaTh ciocoObl pelieHus 3a1a4 npopecCuOHaAIbHON JeATENbHOCTH,
[IPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTaM.

OK 2 Ocy1ecTBIATh MOUCK, aHATIU3 U UHTEPIPETALNIO HHPOpMAIIHH,
HEOO0XO0IMMOM JIJIsl BHITIOJTHEHUS 3a71a4 Npo(ecCuoHaIbHON AeSTEIbHOCTH.
OK 3 [[maHupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHANBHOE U
JIMYHOCTHOE PA3BUTHE

OK 4 Pa0oTaTh B KOJUIEKTUBE U KOMaHAE, 3(PPEKTUBHO B3aUMOICHCTBOBATH C
KOJUIEraMU, PYKOBOJICTBOM, KJIMEHTaAMU

OK 5 OcCy1IecTBIATh YCTHYIO M TUCBMEHHYIO KOMMYHHUKAIUIO HA
rocygapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ yueTtoM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 6 [IposBIATH TPaKAAHCKO-NIATPUOTHYECKYIO MO3UIUIO, TEMOHCTPUPOBATH
OCO3HAaHHOE MMOBEJCHNE HAa OCHOBE TPAAUIIMOHHBIX O0IIEUEIOBEYECKUX
LIEHHOCTEM, IPUMEHSTh CTAH1aPThl AHTUKOPPYILIMOHHOTO OBEICHUS

OK 7 ConeicTBOBaTh COXPAHEHUIO OKPYKAIOIEH Cpelibl, peCypcocOepeKeHuto,
A (PEeKTUBHO AEMCTBOBATh B UYpE3BbIUAMHBIX CUTYAIUSIX.

OK 8 lcrionb30BaTh cpecTBa PU3MUECKON KYJIBTYPHI JJI1 COXPAHEHUS U
YKPEIUIeHUSI 3J0pPOBbs B Mpoiiecce NpodhecCuoHanbHOU NeATeIbHOCTH U
noJIep>KaHusi HEOOXOJIMMOTO YPOBHSI (PU3NYECKON MOATOTOBIEHHOCTH




OK 9

cnonb30BaTh HHGOPMAITMOHHBIE TEXHOJIOTUHU B TPOPECCHOHATBHON
NEATEIBHOCTH.

OK 10  [[Tonmp3oBaTbcst IpohecCUOHATBHON JOKYMEHTAMEN Ha rOCy1apCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.
OK 11  [HMcnonp3oBarh 3HaHUS 110 PHUHAHCOBOI rPaMOTHOCTH, TUIAHUPOBATH

MPEANMPUHUMATEIECKYIO IEITeIILHOCT B TPO(eCcCHOHANBHOM cdepe




Koan

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIUIIHHBI

MacTepCTBa, TPY10t00ue;
- TOTOBHOCTH K aKTUBHOM
JACATCIIBHOCTHU TGXHOJ’IOFH‘IGCKOﬁ
nu
COITMAJILHOM
CIIOCOOHOCTD
WHUITUHPOBATH, IJIAHUPOBATH U
CaMOCTOSATEIHLHO BEIIOIHATE
TaKylo JAeSITebHOCTD; - HHTEPEC K
pa3anuHbIM chepam
npodecCHOHANBLHOM NesTeNbHOCTH,

OBJageHue

HAIpaBJICHHOCTH,

HaHMeHOBaHHe
O6mue (JIMYHOCTHBIE U
¢opmupyempbIx JMcuMILIMHAPHbIE (IPeAMeTHbIE)
. MeTanpeaMeTHbIe)
KOMIIeTeHIHit
OK 01. Beibupats
CIIOCOOBI PEIICHHUS
- chopMUPOBATh 3HAHUS O MECTE M POJHM OMOJOTHUH B CHUCTEME SCTCCTBCHHBIX HAyK, B
3a/1a4 MpoQeCcCHOHANb . .
. B yacTu TPYA0BOI0 (bopMUPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHUPA, B TO3HAHUH 3aKOHOB
HOI JEeSITCIIBHOCTH
BOCIIMTAHUS: [PUPOJLI W PEHICHUH KU3HCHHO BAXKHBIX COIMAIBLHO-ITHYECKUX, IKOHOMHYECKHUX,
MPUMECHHUTEIHHO K
HKOJIOTMYECKUX MPOOJIeM YEIIOBEYECTBA, a TAK)KE B PEIICHHH BOIPOCOB PAIMOHAIBLHOTO
Da3JIMYHBIM - TOTOBHOCTbH K TPYIY,
[IPUPOIOTIOIB30BaHMS; B (POPMHUPOBAHUH IICHHOCTHOTO OTHOIIICHHSI K MPUPO/IE, 00IIECTB
KOHTEKCTaM O0CO3HAHHUE LEHHOCTH PHpOA > B Gopmup H PHPOZE, OB Y,

YCJIOBCKY, O BKJIAJC pOCCHﬁCKHX n 3aPY6e)I(HBIX YYCHBIX - OHOJIOTOB B Pa3sBUTHUC
6I/IOJ'IOFI/II/I; q)YHKHHOHaHLHOﬁ T'paMOTHOCTH YCJIOBCKA JIA PCHICHUSA JKU3HCHHBIX HpO6J’I€M,

- YMEThb
OCHOBOTIOJIATAIOIINE OMOJOTUYECKUE TEPMUHBI M TIOHITHS (3KU3HB, KJIETKA, TKaHb, OPTaH,

BJIAJACTH CHCTEMOM OMOJIOrHYECKUX 3H3HHI>1, KoTOpas BKJIFOYACT:

OpTraHu3M, BUJ, TOMYJSAIUS, OKOCHUCTEMA, ouoreHo3,  Omocdepa;
METa00IIN3M, TOMEOCTAa3, KJIETOYHBIN UMMYHUTET, OMOCHHTE3 Oenka,

OHMOTIOIMMEPHI, JTMCKPETHOCTD, caMoperyJIsIius,
CaMOBOCIIPOU3BEICHHE, HACJIEACTBEHHOCTD, U3MEHYMBOCTD,

HYHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);
Oouonorundeckue teopuu: kinerounas teopust T. IlIBanna, M Ilneiinena, P. Bupxosa;
KJIOHAIbHO-CENEKTUBHOrO MMMyHuTera [I. Opmmx, M.M. MedHukoBa, XpoMOCOMHas

Teopus HacleACTBEHHOCTH T. MopraHa, 3akoH




YHUBEpPCaIbHBIMU y4E€OHBIMU

[M03HABATEIIbHBIMU JCHCTBUSIMH: Q)

0a30BbIe JOrH4ecKHue
neicTBUA:

- CaMOCTOSITEIIHHO

dbopmynupoBaTh u
AKTYaJIu3UpPOBATh npobiemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIIMBATh

CYILIIECTBEHHBIN NPU3HAK WM
OCHOBaHUA IS CpaBHEHUS,
Kiaccuukanum u
000011IEHNST; -

OTIPENIETISATh eI
eI TENLHOCTH, 3aJ1aBarh
MapaMeTpsl U KpPUTCPUH  UX
TOCTHIKEHHS,

- BBIABIIATH
3aKOHOMEPHOCTHU 5
MIPOTUBOPEUHS B

paccMaTpruBaACMBIX ABJICHUAX,

BHOCHUTH

KOPPCKTHUBBI B ACATCIILHOCTD,

3aponbieBoro cxozacrsa K. bapa, sBomonuonHas teopus Y. [lapBuHa, CHHTETHYECKas
TEeopusl HBOJIIOLMHU, Teopus aHTpororenesa Y. JlapsuHa; Teopusi OuoreouneHosa B.H.
CykauéBa; yueHus H.M. BaBmioBa - o LlenTpax MHOrooOpasusi U IHPOUCXOKACHUS
KynbTypHbIX pacreHui, A.H. CeBepuoBa - o myTsX U HampaBieHUsAX s3Bosrouuu, B..
Bepnajckoro - o 6uocdepe;

3aKOHBI (eIMHOOOpas3usi MOTOMKOB IIEPBOTO IOKOJICHHS, PACUICTTICHUS IPH3HAKOB,
I.

HACJICAOBAHUS IIPU3HAKOB U HAPYHICHUA CHCIUICHUA T'CHOB T. MopraHa; T'OMOJIOTHYCCKHUX

HC3aBUCHUMOI'O HaCJICJOBaHUA IIPHU3HAKOB MeH,Z[eJ'U{, CLCIIICHHOI'O

ps10B B HacneacTBeHHOM n3menunBocty H.M. BaBuiosa, reneruyeckoro paBHosecus Jx.
Xapnu u B. Baitn6epra; 3aponpimeBoro cxoactsa K. bapa, 6uorenernueckoro 3akona 2.
["exkens, @. Mrosiepa);

[IPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaBuna (mMuHumMyma FO. JluOuxa, sKoJorMueckod MHUpaMHUIbI YHCeN, OHMOMacChl U
SPHEpPIrHN);

runore3bl  (koauepBaTHo AWM. Omnapuna, nepsuuHoro OynboHa J[x. XonzeliHa,

mukpochep C. Doxkca, pudozuma T. Yek);

- C(I)OpMPIpOBaTL YMCHUA PpacCKphbIBaTb COJCPpIKaHUC OCHOBOIIOJIararonmux

OMOJIOTHYECKUX TeOpI/Iﬁ n THUIIOTE3! KHCTOHHOﬁ, XpOMOCOMHOﬁ, MYTaHHOHHOﬁ,

3BOJ'IIOLIPIOHHOI>1, NPOUCXOKACHUA KHU3HHU W UYCIIOBCKA; BJIAACHUC CHCTEMOH 3HaHUK 00

OCHOBHBIX METOAaXx HAay4YHOIr'o IIO3HAaHMH, HCIIOJIB3YEMBIX B OHMOJIOTHYECKUX

HCCIIENOBAHUAX KUBBIX O0BEKTOB U DKOCUCTEM (ommcanme,  HW3MEpEHUE,
MPOBEICHNE HAOIIOACHUI); CTOCOOAMH BBISIBJICHHUS U OLIEHKH aHTPOIIOTCHHBIX U3MEHEHUN
B IPUPOJIE;

- copmupoBaTh YMEHHUS pacKphIBaTh OCHOBOIOJIAralONMe OMOJOTUYECKUE 3aKOHBI H

3akoHomepHocTH (I'. Mennens, T. Moprana, H.J1. BaBunosa, O.




COOTBCTCTBHUC
L CJIAM, OLICHUBAThb

HOCJ'ICI[CTBPIFI ACATCIIBHOCTH, -

pe3yIbTaToOB

pUCKHU

pa3BUBAThH KpEaTuBHOE
MBILILICHUEC npu pelIeHUM
YKU3HEHHBIX TIPOOJIeM

0) 0a3oBble

HccaeI0BaTeILCKUe AeiicTBHUSA:

- BJIaACTH HaBBIKaMH

Yae0HO-HUCCIIeI0BATEIIbCKON

[MPOEKTHOMN JESITETbHOCTH,
HaBbIKAMH paspenieHus
mpooem; - BBISIBJIATD

NMPpUINHHOCJICACTBCHHBIC

CBSI3U "
AKTyaJIN3UPOBATH 3a1auy,
BBIJIBUTATh TUIIOTE3Y ee
peLIeHus, HAaXOJUTh
ApPTyMEHTBI TS
T0Ka3aTesIbCTBa CBOMX
YTBEPKICHH, 3a/1aBaTh
[apaMmeTpbl u KpUTEPUU
pELIEHUS; -  aHAJIU3UPOBATh

['exkens, @. Mromepa, K. bapa), rpanutibl ©X MpUMEHUMOCTH K )KUBBIM CUCTEMAM;

- YMCTb BBIACIIATh CYIICCTBCHHBIC ITPHU3HAKN:

CTPOEHUS  BUPYCOB,  KJETOK MPOKAPHUOT U

9YKapHOT;

OHOT€OLIEHO30B,

OJHOKJICTOYHBIX U

MHOTOKJIETOYHBIX ~OpPraHU3MOB, BHUJOB, KOCUCTEM U Ouocdepsl;

CTPOCHHsI OPraHOB M CHCTEM OPraHOB pPACTEHUH, JKUBOTHBIX, 4YEJIOBEKA; IPOLECCOB
PKU3HEACATEIIBHOCTH, IIPOTEKAOIUX B OPraHU3Max PACTEHUM, )KUBOTHBIX U YEJIOBEKA,;

OMOJIOTUYECKMX  TPOIECCOB: oOOMeHa BemiecTB (Meraboim3Mm), UHOpPMAIUU W

[pEeBpaIleHHs] SHEPTUU, OpOKEeHHs, aBTOTPOPHOrO M reTepOoTPOGHOro TUIIOB MUTAHMUS,

(I)OTOCI/IHTe3a n XCMOCHHTE34, MMHUTO34, Meﬁ03a, ramMC€TOrcHesa, 3M6pHoreHe3a,

HOCT3M6pI/IOHaJ'II>HOFO Pa3BUTHA, PA3SMHOXCHUA, HHAUBUAYAJIbHOI'O PA3BUTUA OPraHU3Ma

(oHTOTEHE3a), B3alMOJICICTBUS T€HOB, TeTepO3uca;
NMeCTBUH ~ MCKYCCTBEHHOTO  OTOOpa,  CTaOMIM3HPYIOLIETO, ABWXKYIIETO U
Pa3pBIBAIOIETO  €CTECTBEHHOIO OTOOpa;  a/uIONaTPUYeCKOro M CHMIIATPUYECKOTO

BHU1I000pA30BaHUS; BIHMSHUS JBWKYIIUX CHJI OSBOJIONMH Ha TEHOMOH] TOMYJISINY;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWs, 4YepeJOBaHHS HaIpaBICHUI
DBOJIIOIMU; KPYTOBOPOTA BELIECTB U IIOTOKA SHEPTUHU B SKOCUCTEMAX;

- MPUOOPECTH OMBIT MPUMEHEHHSI OCHOBHBIX METOJIOB HAYYHOT'O MMO3HAHUS, UCTIOIB3YEMBIX
B OHONIOTHMU: HAONIONCHUS W OMNHCAHMUS JKUBBIX CHCTEM, WIPOIECCOB W SIBJICHUN;
OpraHu3aIy ¥ MPOBEICHUS OMOJIOTHYECKOTO YKCIIEPUMEHTA, BBIIBHKCHHS THUIIOTE3,

BBISIBJIATH 3aBUCUMOCTH MCXKOY HUCCIICAYEMBIMHA

BCIIMYNHAMU, OOBSICHSTH TIOJIYUCHHBIC PE3YJIbTAThI U




peLeHus 3a7a41
PE3yJbTaThI, KPUTUYECKHU
OLICHUBATh 150.

JAOCTOBCPHOCTD, IPOTHO3UPOBATH
M3MCHCHHC B HOBBIX YCIIOBUAX; -
YMCTDb IICPCHOCUTL 3HAHUA B
IO3HABATCJIBbHYIO n
[MPAKTUYCCKYHO obnactu

PKU3HCOCATCIIbHOCTH,

- YMCTb HHTCTPHUPOBATH

SHaHWA u3 Pa3HbIX

MPEIMETHBIX 001acTeH;

- BBIIBUT'AaThb HOBBEIC niaeu,
npeJiarath OpPUTHHAJILHBIC
M10/JTXO/IbI U PEIICHUS;

- CIIOCOOHOCTH ux
WCIIOJIb30BaHUS B
MMO3HaBaTEIILHOM u

COLIMAIBHON MTPAKTHUKE

(GbOopMyIUPOBATH BEIBOJIBI C UCIIOJIb30BAHUEM HAYYHBIX TIOHATUH, TEOPHIA U 3aKOHOB;
- chopMmupoBaTh YMEHHUS BBIICTATH CYHICCTBCHHBIC NPH3HAKKA BUPYCOB, KIIETOK
[POKAPUOT M DYKAPUOT; OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, BHUIOB,

6I/IOFCOI_ICHO3OB N 3KOCUCTEM, 0COOEHHOCTH IIpoueccCCcoB obMeHa BCHICCTB U IIPCBPALICHH

PHEPrUM B KJIETKe, (OToCHHTE3a, IUIACTUYECKOTO M OJHEPreTHYeckoro oOMeHa,

XEMOCHHTE3a, MHTO3a, Mei03a,  OIUIOJIOTBOPEHUS, pa3BUTUS U
PasMHOKCHUS, WHIMBUAYAJBHOTO pPa3BUTHS oOpraHu3Ma (OHTOreHes3a), OOpbOBI 3a
CYILLECTBOBaHHUE, €CTECTBEHHOT'O ot0opa, BUJ1000pa30BaHus,

MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejic OOMTaHWMsI, BIUSHUS KOMIIOHCHTOB YKOCHCTEM,
AHTPOIIOTEHHBIX M3MEHEHHH B YKOCHCTEMax CBOEH MECTHOCTH, KPYroOBOPOTa BEUIECTB H
MpeBpalleHe SHEPTUu B Orocdepe;

- chopMmupoBaTh yMEHHUS TPUMEHSATH TONyYeHHBbIE 3HAHUA Ui  OOBSCHEHUS
OMOJOTMYECKUX TMPOLIECCOB W SBICHUW, Uil TPUHATUS TPAKTUYECKUX PEUICHUH B
MMOBCEIHEBHOM JKU3HHU C 1LIEJIbI0 o0ecreueHus: 6€30MacHOCTH CBOETO 3/I0POBBS M 310POBbS

OKpYXaloIMUX JIoAeH, COOII0JeHUsT 370pOBOro o0paza >KU3HM, HOPM IPaMOTHOIO

MIOBEJCHUSI B OKPY>KArOLIEH IIPUPOJHOM  cpele;  MOHHMAHME
HEOOXOJUMOCTH  HCHOJb30BAaHUS  JOCTM)KEHUH  COBpEMEHHOW  OMOJOTMH U
OMOTEXHOIOT Ui JUTSL PalMOHAIBHOTO MIPUPOJONOIB30BAHMS; yMEHUE
MCIIOJIb30BAaTh  COOTBETCTBYIOIIME AapryMEHThI, OMOJIOTMYECKYI0 TEPMHUHOJOTHIO H

CUMBOJIMKY JJId AO0Ka3aTCJIbCTBA POJACTBA OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX TPYIIIL,

B3aUMOCBA3U  OPraHUu3MOB H  CpCIbl O6I/ITaHI/I$I; CANHCTBA YCJIOBCYCCKUX  pacC;

HEOOXO0MMOCTH 3/I0POBOr0 00pa3a KU3HHU,
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COXpaHEHMsI pa3HOOOpa3usl BUJOB U SKOCHCTEM, KaK YCIIOBHS COCYLIECTBOBAHUS IPUPOAbI
1 4€JI0BEUECTBA;
- chopMHUpoOBaTh yMEHus  pemlaTb ~ OHOJOrMYECKHMEe  3aJayd,  COCTaBIATh
TEHOTUIIMYECKHE CXEMbI CKPEIIMBAHUA JJISl Pa3HbIX TUIIOB HACJIEOBAHUS MPU3HAKOB Y
OpraHU3MOB, COCTABJIATb CXEMbl IIEPEHOCA BELIECTB M SHEPIUM B DKOCHCTEMax (Lenu
[UTaHWUsS, [MILEBbIE CETH), BBIABIATH NPUUYUHHO-CIEACTBEHHBIE CBSI3M  MEXNY)
MCCIIelyeMbIMH OMOJIOTUYECKUMHU 00bEKTaMU, MPOLIECCAMU U SIBJICHUSMU; JIeNIaTh BBIBOJIBI
U TMPOTHO3bI HAa OCHOBAHUHU TIIOJYYEHHBIX pe3yibTaToB; - CGHOPMHUPOBATH YMEHUS
KPUTUYECKH OLEHMBATh HHGPOpPMALHI0 OHOJOIMYECKOIO COJEPKaHMs, BKIIIOYAIOILYIO
[ICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeaCTBa MaccoBOM
uHpOpMaLUY, HAyYHOIIOMYJIApHbIE MaTepHalbl);
MHTEPIIPETUPOBATh 3TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEJOBaHUM B OHOJIOTHH,
MeAUIMHE,  OMOTEXHOJIOTHH; paccMaTpuBaTh rio0aabHbIE AKOJIOTHYECKUE
pOo0JIEMbI COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO,
YMEHHE OILICHMBAaTh JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBAaHUN B 00JacTH
OMOTEXHOJIOTUH U TEHETUYECKUX  TEXHOJOrud  (KJIOHHpPOBAHHE,
VMCKYCCTBEHHOE OIUIOZJOTBOPEHUE, HANPABIEHHOE M3MEHEHHME TE€HOMAa M CO3JaHHE
TPAHCT€HHBIX OPTraHU3MOB);
- chopMHUpOBaTh YMEHHS CO3/aBaTh COOCTBEHHBIC TMCHbMEHHBIE U YCTHBIE COOOILEHHS Ha
OCHOBE OWOJOTHYECKOW WH(POPMAUM W3 HECKOJBKHX HCTOYHHKOB, TPaMOTHO
MCII0JIb30BaTh IOHATUHHBIN anmnapar OMOoJIOTHH;
- yYMeTb BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEICTBAMU,
bopMynupys Lenb HCCIEAOBAaHUs, aHAIM3UPOBATH MOJYYEHHBIE PE3yJibTaThl U JeNaTh

BbIBOJbI,




- IIPUHUMAThb Yy4aCTUC B HayQHO-HCCHeﬂOBaTeHBCKOﬁ pa60Te 10 6I/IOJ'IOFI/II/I, OKOJIOTHHN H
MCIHUIINHC, HpOBO,Z[PIMOﬁ Ha 0a3e IMKOJbHBIX Hay4YHbIX O6HI€CTB u HY6J'II/I‘IHOHpeI[CTaBJ'I5ITI)
IMOJIYYCHHBIC Ha

PE3YJIbTAThI YUCHHUYCCKHUX

KOH(EpEeHIMSIX Pa3HOrO YPOBHS,

OK 02.
Mcnosb30BaTh
COBpEMEHHBIC
CpeICTBA ITOUCKA,
aHaIIM3a U
WHTEPIIPETAIIHH
nHpopManuu u
WH(POPMAIIMOHH bIC
TEXHOJIOTUU TSI
BBHITIOJTHEHUS 3a/1a4
npodeccroHanb HOM

JICATCIIBHOCTH

B obOnactu EHHOCTU
HayLIHOFO ITIO3HAHUA.
- c¢(hOpMHUPOBAHHOCTH

MUPOBO33PEHUS,

COOTBECTCTBYROILICTO COBPEMCHHOMY

YPOBHIO
pa3BUTHUS HaYKH u
00LIECTBEHHON IIPAKTHUKH,
OCHOBAaHHOTO Ha Jaore
KYJIBTYD, CIIOCOOCTBYIOLIETO

OCO3HAHMIO CBOETO MECTA B
MOJUKYJIBTYPHOM MUDE;

- COBCPHICHCTBOBAHUC

SI3LIKOBOM "u YUTATEIHCKOUN

KYJIbTYpbI KaK CpeacTBa

B3alMOJICUCTBUA MEXITY

JIFOAbMU U TTO3HAHUA MHPA;

- OCO3HAaHUEC OEHHOCTH
HayHHOﬁ ACATCIIBHOCTH,

rOTOBHOCTH OCYHICCTBJIATDH

TTNOCKTHOK) "

- copmupoBaTh yMEHUSI KPUTHUECKU OLICHUBATh HH(OPMALIUIO OMOJIOTUYECKOTO

COJACPIKaHHA, BKIHOYAIOMIYHO IICCBAOHAYYHBIC 3HAHWUA W3 PAaA3JIMYHBIX HCTOYHHUKOB

(cpenctBa MaccoBOM uHopManuy, HAy4YHOIIONYJIIpHbIE MaTepuabl);

WHTEPIPETHPOBATh ATUYECKHE AaCIEKTHl COBPEMEHHBIX HCCIIEJOBaHUI B OHOJOTHH,
MeuIUHe, OMOTEXHOJIOTUH;

- MHTEpPIpPETUPOBATh ITUUECKUE ACHIEKThl COBPEMEHHBIX UCCIIEIOBaHUI B

Ouosorum, MeJIuIUHE, OMOTEXHOJIOTUH; paccMaTpuBaTh rio0ajibHbIE
HKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, (POpMUPOBATH IO OTHOIIEHHIO K HUM
COOCTBEHHYIO IO3ULUIO, YMEHUE ATUYECKHUE AaCIEKThl

OLICHUBATh COBPCMCHHBIX

HCCiIeq0OBaHuN B oOJ1acTu OHMOTEXHOJIOTHHA U TE€HETUYECKUX TEXHOJOTHU

(KJ'IOHI/IpOBaHI/Ie, HUCKYCCTBCHHOC OINIOJOTBOPCHUC,
HAITPaBJICHHOC U3MCHCHUC I'CHOMA U CO3/IaHUC TPAHCTI'CHHBIX OpFaHI/ISMOB);

- C(I)OpMI/IpOBaTL YMCHHA CO3aaBaTh COOCTBEHHbBIC TUCHMEHHBIC U YCTHBIC

C006H_ICHI/IH Ha OCHOBE OHOJIOTHYECKOI I/IH(l)OpMaI_[I/II/I N3 HCCKOJBKHX HCTOYHHKOB,

PaMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu
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e TeIbHOCTh MHJIMBUYaJIbHO U B
rpymnne; OBnaneHue
YHUBEpPCaIbHBIMU y4E€OHBIMU
MM03HABATEIILHBIMU JICHCTBUSMU: B)

pabota ¢ nuHpOpMaNHEii: -

BJIAJIETh HaBbIKAMH
[TOJIy4CHUS uHpOpMaLUN u3
MCTOYHUKOB pa3HbIX THIIOB,

CaAMOCTOATCIIBHO OCYIICCTBIIATH

TIOUCK,
AQHAJIN3, CUCTEMATH3ALNIO "
MHTEPIIPETALNIO uHpopMalun
Pa3JINYHbBIX BUI0B upopm

[IPEICTABIICHUS; - CO3/1aBaTh TEKCTHI
B Pa3JIMYHBIX popMaTax ¢ y4eTOM
Ha3HA4YCHMS

MH(pOpMalUU U 11eJ1eBOI

AyAUTOPHH, BBIOMpast
ONTHMAJILHYIO bopmy
[IPEJICTaBICHUS u

BU3YyaJIN3alluU;




- OLIGHUBATH JIOCTOBEPHOCTb,
JIErMTUMHOCTH H(OpMaLIUH, ee
COOTBETCTBUE MIPABOBBIM u
MOPAJILHO-ITUYECKUM HOPMaM;

- UCHOJIb30BaTh CpeacTBa
WH(}OPMaIlMOHHBIX u
KOMMYHHUKAITIOHHBIX TEXHOJIOTHUI B

PCIICHUKY KOTHUTUBHBIX,

KOMMYHHKaTHBHBIX u
OpraHU3alMOHHBIX 3aja4 c
coOII0ICHIEM TpeOoBaHUI
OPTOHOMMKH, TEXHUKN
0€30I1aCHOCTH, TUTHCHEL,

pecypcocOepekeHus, MPaBOBBIX U
OTUYCCKUX HOPM, HOpM
nH(OPMaIMOHHON 06€30MaCHOCTH;

- BJIaJCTh HaBbIKaMH

pacrio3HaBaHUs U 3allUThI
nH(popMaluu, HHPOPMAIIMOHHOM

0E€30MMaCHOCTH JTUYHOCTH

OK

04.

- T'OTOBHOCTbH K

- chopMHpOBaTH YMEHUS CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE
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DddexkTruBHO
B3alMO/ICHICTBOB aTh U
paboTaTh B
KOJUIGKTHBE U

KOMaH/IC

CaAMOPA3BUTHIO,
CaMOCTOATCIIbHOCTH n

CaMOOIPECACIICHUTIO,

-OBJIaJICHHUC HaBbIKaMH

y4eOHO-UCCIIeIOBATEILCKOMH,
[IPOCKTHOM U COLUAILHON
NesATEIbHOCTH;

OBJ1aieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMU
nelcTBUAAMH: O COBMeECTHAAA
NesiTeIbHOCTD!

- MOHMMATh M UCTOIB30BATh
[MPEUMYIIIECTBA KOMaHIHON U

VHIUBUAYAIbHON paboThI;

- [IPUHUMATb OCIn
COBMECTHOM ACATCIIbHOCTH,
OpraHHU30BbIBATDH n

KOOPJIMHUPOBATH JEUCTBUSA I10 €€

JOCTUKEHUIO:
COCTAaBJISAThH IIJIaH ICHCTBUH,
pacnpeensiTh POy ¢ y4eToM
MHEHUI YJaCTHUKOB 00CYX/1aTh
pE3yJIbTaTHI

COBMECTHOI paboThI;

COOOIllEHHsT HAa OCHOBE OMOJOrMYecKOW HHGOpPMalUKU M3 HECKOJbKHUX HCTOYHHUKOB,

rPaMOTHO UCIOJIb30BATh MOHATUNHBIN anmapat OMOJIOTHH;

- yYMEThb BBIJBUraTh THUIOTE3bl, MPOBEPSATh HX HKCICPUMEHTAIBHBIMU CpPEICTBaMH,

dbopMynupys Lenb KCCIEAOBAaHUS, AHAIM3MPOBATH MOJYYECHHBIC PE3YyIbTAaThl U JENaTh

BBIBO/IbI;

- NPUHMMATH Y4YacTHE B HAyYHO-HCCJIEIOBATENIbCKOW paboTe Mo OMOJIOrHH, SKOJOTUU U

MeAUIIMHE, TPOBOAMMOM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB U MyOJIUYHOIPEICTABISTD
MIOJIy4YEHHbBIE Ha

PE3YyIbTAaThL YUCHUYCCKHX

KOH(EPEHIUIX Pa3HOTO YPOBHS




- KOOPJIMHHUPOBATh u

BBIIIOJIHATh paboty B
YCIOBHAX pealIbHOTO,
BUPTYaJIbHOTIO u
KOMOHWHUPOBAaHHOTO
B3aUMOJICHCTBHUS; -

OCYILECTBIISATh
[HO3UTHBHOE CTpaTeru4eckoe
[IOBEJICHUE B pa3IMYHbIX
CUTYaLUsX, IPOSIBIISATH

TBOPYECTBO M BOOOpakeHUeE,
OBITh HHUITMATHBHBIM
OBJ1ajieHne YHHBEPCATbHBIMHI
PeryJasiTUBHBIMU IeliCTBUSIMU: T)
NpUHATHE ce0sl M APYruX Jroaeii:
- TIpUHUMATH MOTHUBBI u
apryMEHTBI IpYTUX JIFOJeH pH
aHan3e pe3yIbTaToB
NesITeTbHOCTH;
- TIpU3HAaBaTh CBOE MPABO U
[paBo APYTUX JItOJIeH Ha OIIMOKH; -

pa3BHUBAaTb CIIOCOOHOCTH
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[MOHUMATb MUP C MMO3UIUN APYTrOoro

JCJIOBCKA

OK 07.
ConelicTBOBaTh
COXPaHEHHIO
OKpY>Karollel Cpeibl,
pecypcocOepexe HUIO,
[IPUMEHSATH 3HaHUA 00
W3MCHCHUU KIIMMATa,
[TPUHIIUIIBI
OCPEIKITUBOTO
MPOU3BOJICTBA,

P pexTUBHO
IEHCTBOBATH B
UpE3BBIYANHBIX

CUTyalusax

B 06.1acTH 3K0710rHYeCKOT0
BOCTIMTAHUS:
- c(hOpMUPOBAHHOCTh
DKOJIOTUYECKOH KYJIbTYPHI,
[MOHUMaHUE BIIUSIHUS
COIIMAIbHO-3KOHOMUYECKHUX
[IPOLIECCOB HAa COCTOSTHUE
[IPUPOAHON U COLIMATILHOM CPEIBI,
OCO3HaHHE
rI100aTBEHOTO XapaxkTepa
PKOJIOTHYECKUX MpooIem;

- IJIAaHUPOBAHUEC u

OCYILIECTBJICHUE JICVCTBUI B

OKpYXaroIIel cpelie Ha OCHOBE

3HAHUS LEIEH YCTOMYUBOIO
pPa3BUTHUSA

YeJII0OBEUECTRA;

AKTUBHOE HETIPUSITHE
e CTBUM, NPUHOCALLINX

BpEJl OKPYKAIOIIEH Cpeie;
- yMEHUe

MPOTHO3UPOBATH HEOIATOTIPHUSITHBIC

- BJIAJCTh CUCTEMOW 3HAaHUI 00 OCHOBHBIX METOJAX HAyYHOI'O MO3HAHUS, UCIOIb3yEeMbIX
B OMOJIOTMYECKHUX HCCIICIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM (OMHCAaHUE, U3MEPEHUE,
MpoBeIcHIEe HAOIIOICHUIT ); clToco0aMU BBISIBJICHHS M OLICHKH aHTPOTIOTCHHBIX M3MEHEHUI
B IIPUPOJIC;

- YMETh BBISIBJISITH OTJIWYHUTEIbHBIC TPU3HAKH KUBBIX CHCTEM, B TOM YHCJIE TPUOOB,
pacTeHM, >KMBOTHBIX W UYEJIOBEKA; IMPHUCIIOCOOJICHHOCTh BHJIIOB K cpelle OOHWTaHus,
A0MOTHMYECKMX W OMOTHMYECKMX  KOMIIOHGHTOB  JKOCHUCTEM,  B3aUMOCBSI3CH
OPraHU3MOB B COOOIIECTBAaX, AHTPOIOTCHHBIX W3MEHEHH B 3KOCHUCTEMax CBOCH
MECTHOCTH;

- YyMETh BBIICIATh CYIICCTBEHHBIC NPH3HAKKM OWOJIOTMYECKUX TMPOIECCOB: OOMeHa
BemecTs  (Merabonm3M), HWHPOpMAMM ©W  TPEBPAIICHUS JHEPTrUH, OpOKCHUS,
ABTOTPO(HOTO U TeTepoTPO(HOTO TUIIOB MHUTAHUA, (OTOCUHTE3a U XEMOCHHTE3a, MUTO32,

Meﬁosa, ramMC€ToOrcHesa, 3M6p1/10reHe3a, HOCT3M6pI/IOHaHBHOFO pa3BUTHA, PA3SMHOXKXCHUA,

VHIUBUYAIBHOTO pa3BUTHUSA OpraHu3Ma (oHTOTCHE3A),
B3aNMMOJCHCTBUS TCHOB, reTeposuca; nerlcTBUN
HCKYCCTBEHHOTO otOopa,

CTaOUIM3MPYIOLIEro,  JABMXKYIIETO M Pa3pbIBAIOLIEr0  €CTECTBEHHOro  0TOOpa;
QITONATPUUYECKOTO0 M CUMIATPUYECKOTO0 BUI000pA30BaHUsS; BIMSHMS JABIXKYIIUX CHI
HBOJIFOLIMU HA T€HO(OH/T OMYJIALNN; IPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpejie OOuTaHus,
yepeOBaHMs HaNpaBlIE€HUH HBOJIOLMK; KPYrOBOPOTa BELIECTB M IMOTOKA JHEPIHMH B

DKOCHCTEMAax




NEUCTBUI, IPEIOTBPALIATh HUX;
- pacIIMpEeHHUE OIbITA
EeATELHOCTH SKOJIOTHYECKOM

HAITPAaBJICHHOCTH,

- OBJIaICHHNEC HAaBbIKaMH
y‘le6HO-I/ICCHe,I[OBaTeJ'ILCKOI71,

[IPOCKTHOM M COIMATBHOMN

NeATeIbHOCTH

2. Crtpykrypa u coaepxkaHue 001e00pa3oBaTe/IbHOM JUCHUILIMHBI
2.1. OO0beM TUCHUIJIMHBI U BUIbI YUeOHOH padoThl

Buj yueOHoi padoThI O0bem B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHUTLINHBI 144

B T.4.

OcHoBHOe coiep:kaHue 120

B T. U..

TEOpeTUIEeCKOe 00yUeHne 60

MPaKTUIECKUE 3aHATHS 60

mTabopaTOPHBIE 3aHATHS




2.2. TemaTnuyeckuii JIaH U co/iep:KaHUE TUCHUTIMHBI

HanmenoBanm e | Conep:xaHue yueOHOro Marepuasia (OCHOBHOE U PO(eccHOHAIBLHOOPHEHTHPOBAHHOE), 1a0opaTopHble | O0be M | DopMupyeMbI €
pa3iesioB U TeM U MPaKTHYeCKHEe 3aHATHS, MPUKJIATHON MOAY b (IPH HATUYHMH) YacoB | KOMIETEeHIHH
1 2 3 4
Pa3nes 1. KiteTka - cTpyKTYpHO-(DYHKIMOHAJIbHAS eIUHULA KUBOT0O 36
Tema 1.1. OCHOBHOE coiepKaHne 2 OK 02
burojorus kak Teopernyeckoe oGyueHue: 2

HayKa

buonorus kak Hayka. CBsi3b OMOJIOTMH C IPYTMMHU HayKaMu: OMoXuMusi, 6Mo(pu3nKka, OMOHHKA,




renoreorpadus u 1p. Pons 1 Mecto Ononoruu B GOpMUPOBAaHUM COBPEMEHHOM HAYYHOUH KapTHHBI MUPA.
3HayeHne Ononornyeckux 3HaHui. Mcropust 6monoruu. 3HaueHue UUTOJIOTHU JJISl pa3BUTHUSI OMOJIOTHH U
MO3HAHHS TPUPOJIBL. METOIBI IUTOJIOTHH: MHUKPOCKOIINS, XpOMaTorpadus, 31eKTpodope3, METOT MEYEHBIX

aTOMOB, 1 depenmanbHoe HeHTpUyrupoBaHue, KyJIbTypa KIETOK

Tema 1.2. OCcHOBHOE COlepKaAHNE 2
Oo0mas Teopernueckoe odyueHnue: 2
XapaKTePUCTH KA  Pa3zHooOpasue 6nocucteM. Opranusaiusi OMOIOTHYECKUX CUCTEM. Y POBHH OpraHU3aIlui OUOCUCTEM:
"KHM3HH MOJIEKYJIIPHO-TEHETUUECKU I, OpraHOUIHO-KJIETOUHbIN, OpraHU3MEHHbBIN, TOMYISUOHHO-BUIOBOM, OK 02
PKOCHCTEMHBIH (OnMoreoneHoTHIECKHit), buocdepHblil. Hayku, nsyuarome Ononoruyeckue o0beKThl Ha
Pa3HBIX YPOBHIX OpraHu3anuu kxu3Hu. O0Ias XxapakTepuCTHKA KU3HH, CBOMCTBA )KUBBIX cucTeM. [Ipotieccsl,
[IPOUCXOSIINE B OMocucTeMax
Tema 1.3. OCHOBHOE COlepKaHHe 6 OK 01
buosornyecku Teopernueckoe o0yueHue: 2 OK 02
BasKHbIE OK 04
XUMHYECKHUE XuMuYecKkuil coctaB KJIeTku. Heopranudeckue BelecTBa KIeTKH, UX Ouonorunyeckas poib. Oprannyeckue
COCAMHEHUST BelllecTBa KJIETKU. bruonorudeckue nosmumepsl. benku. CtpykTypa u GyHKIIMN OETKOBOM MOJIEKYIIBI.

DepMeHTBI, TPUHIUIT UX JeHCTBUS. YTIeBOAbl. bruonornyeckue GyHKIMH YTJIEBOIOB.
Jlunuael. O6mumii mad crpoenus. I'uapopunbHo-TUaApodoOHbBIE cBOMicTBA. Kiaccudukanus Iunuaos.

buonoruueckue pyukuuu munuaos. AT®. Ctpoenne mosekyinsl AT®. buonoruueckue pynxiuu ATD

IIpakTHYecKkHe 3aHATHSA:

Posp 6enkoB, yriIeBOIOB M )KHPOB B OpraHU3Me 4YesioBeka. BuTaMuHbI 1 OMOIOTHYECKH aKTUBHBIE T0OABKH,
X 3HaYEHUE B KU3HHU OpraHu3Ma yesioBeka. [ uno- u aBUTaMuMHO3bI UX nociencTus. [Ipencrapienne ycTHBIX

COOOIIIEHUH C MPE3eHTAIUEH, TOATOTOBICHHBIX 110
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MEPCYHIO KCTOYHHUKOB, PEKOMCHAOBAHHBIX ITPECIIOAaBaTCIICM

JlabopaTopHble 3aHATHSA:

JlaGopaTopHas pabota “Onpenencaue Butamuaa C B IpOayKTaX MATAHUS

WHTEPIIPETAIHS HA0II0IaeMbIX SIBICHUH, (POpMyIHpOBaHIE BHIBOIOB

HOI[I‘OTOBKa BApHUAHTOB OIIbITA, Ha6JHOI[eHI/IC 3a KAQYCCTBCHHBIMHA PCAKIUAMMU, 3alIOJITHCHUC pa6oqeﬁ Ta6JII/II_[bI,

JlaGoparopHas padora «I'uapodunbHO-THIpOdOoOHBIE cBOKCTBA TUMUI0BY [10Ar0TOBKAa BApUAHTOB OMbBITA,
HaO0II0/IeHEe U3MEHEHHS pACTBOPUMOCTH JIMIHIOB, 3aM0JHEHHE paboyell TaOIuIIbl, HHTEPIpETaIHs

Ha6J'IIOI[aeMI>IX SIBJICHI/Iﬁ, (1)OpMy.]'II/IpOBaHI/Ie BBIBOIOB

Tema 1.4.
CTpyKTypHO-
(pyHKIHOHAIBH as
OpraHu3auus

KJIECTOK

OcCHOBHOE CO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

Ao

Knerounas teopus (T. [lIBann, M. lneiinen, P. Bupxo). OCHOBHbIE MOJI0KEHUS COBPEMEHHON KJIETOYHOU
Teopuu. THUIBI KIIETOK: SyKapuoTUUecKas U npokapuoTudeckas. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
HyKapuoT (pacTUTENbHOMU, )KUBOTHOM, IpuOHOI). CTpoeHHe MpoKaproTHUECKOl Ki1eTkH. OcOOEHHOCTH
CTpPOEHUS TeTePOTPOPHON 1 aBTOTPOPHOMN MPOKAPUOTHIECKUX KIETOK. CTPOCHUE MIIa3MaTHUYEeCKOM
MeMOpaHbl. TpaHCIIOPT BEHIECTB Uepe3 MIIa3MaTUYECKyI0 MEMOpaHy: MaCCUBHBIN U aKTUBHBIN. DH/IOIIUTO3:
[MUHOIIUTO3, (haromuTo3. DK301KuT03. O00I0UYKa WK KIIeTOuHas cTeHKa. CTpyKTypa U G YHKIIUH KIETOYHOM

CTEHKHU pacTeHul, rpuOoB

[{utomna3zma. [{lutozons. Llutockener. OqHoMeMOpaHHBIE OPTraHOWIBI KJIETKH: HI0TIa3MaTHYECKast CETh
(BI1C), anmapat ["onbmku, TU30COMBI, TEPOKCUCOMBI, BAKYOJIH PACTUTENBHBIX KIETOK. CTpoeHHE U PYHKIIMH
oJTHOMEMOpaHHBIX OpraHoun10B KieTku. Kierounsiii cok. Typrop.

HOHyaBTOHOMHBIC OpraHor bl KJICTKU: MUTOXOHAPHH, INIACTUABI: XJIOPOIIJIACThI, XPOMOIIIACTEI,

TIEMKOILIACTBI, X CTPOEHUE U GYHKUIMU. SIIepHbIi annapaT KJIETKH, CTPOCHHE U (PYHKITUH.

OK 01
OK 02
OK 04




HemeMOpaHHble OpraHOU b KJIIETKU: PUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIHN 1IeHTp. OpraHouabl IBHKEHUS:

pecHUYKH 1 KryTuku. CTpoeHne u GpyHKIMH HeMeMOPaHHBIX OPraHOUI0B KIETKU

JlabopaTopHble 3aHATHSA: 2
JlaboparopHast pabora «CTpoeHue KISTKH (PacTeHHUS, )KUBOTHBIC, TPUOBI) M KIIETOYHBIC BKITIOYCHHUS
(KpaxMmai, KapOTUHOHUIbI, XJIOPOILIACTbI, XPOMOILIACTHI)»
[IproOperenue onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBITIOJIHEHUH JTaOOpaTOPHBIX padoT.
[lonroToBKa MUKpOIIpENapaToB, HAOIIOACHUE C TOMOILBIO MUKPOCKOIIA, BBISBJICHUE PA3IUUUN MEXKIY
3ydyaeMbIMU 00bEKTaMH, HHTEpIpeTalys HaOar01aeMbIX SBICHUH, (OPMYIMPOBAHUE BHIBOJIOB
2
JlaboparopHast pabota «IIpoHunaeMmocts MeMOpaHsbI (TUTa3MOJIN3, Aeria3Moin3)» [IpuodpereHue omnbiTa
[IPUMEHEHUS TEXHUKU MUKPOCKOIIMPOBAHUS IIPU BBIIOJIHEHUH JabopaTopHbIX padoT. [loaroroBka
MUKpOIPENapaToB, HAOIIOAEHHUE C TIOMOIIbI0 MUKPOCKOIIA, BBISIBJICHUE Pa3INunuil MEX1y U3y4aeMbIMU
0o0BbEKTaMu, MHTEpIpeTalus HaOIrogaeMbIX SBJICHUN, (OPMYIUPOBAaHUE BBIBOJIOB
Tema 1.5. OCcHOBHOE Cojlep/KaHue 4
CTpyKTYypHO- Teoperuueckoe odyueHue: 2
(GyHKIMOHAIBLH ble [(CTpoeHHE XpOMOCOM. XpPOMOCOMHBIN HA0Op KJIETOK, FOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
(paxTopsl rarionIHbIN 1 quruion bl Habop. Hyknennossie kucnotel. JITHK u PHK. CTtpoenue HykJI€eMHOBBIX KUCIOT.
HacjencTBeHH ocTu [Hykneotuasl. KommiemeHTapHbIe a30TUCThIE OCHOBAHUS. OK 01
[IpaBuino Yapradda. Ctpykrypa JJHK - nBoiinas cniupans. MecToHaxoxaeHue 1 Onoioruyeckue QyHKIuu OK 02
JIHK. JIHK-3kcneptuza. Buast PHK. @ynkuun PHK B knetke
[IpakTHyecKue 3aHATHA: 2
Penienue 3a1a4 Ha ONPEEIIEHNE IOCIEN0BATENBHOCTH HYKIEOTHIOB
Tema 1.6. OCHOBHOE CoIepKaAHNe 4 OK 01
Teopernueckoe o0ydyeHune: 2
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IIpoueccsl
MATPHYHOTO

CHHTE3a

Martpuunbiii cuaTe3 JJHK - permmukanus. [punmune perunkanuu JJHK. Mexanusm perikanuu JTHK.
Penapanus JJHK (nopemiekatuBHas, mocTperiekaTuBHast). Peakiium MaTpuyHOTO CUHTE3A.

[ [pyHIMIT KOMIIIEMEHTAPHOCTH B peakuusax matpuuHoro cunresa. [IHK u rensl. ['enetnueckuii ko, ero
cBoiicTBa. Tpanckpumnuus - MaTpuunblii cuate3 PHK. Tpancnsus u e€ stansl. Y cinoBus OnocnnTesa Oernka.

Crpoenne T-PHK u xonupoBanue amuHokucioT. Poss pubocom B 6GuocunTese Oenka

IlpakTH4yecKkue 3aHATHS:

Pemenne 3aga4d Ha OIpeaACIICHUEC TOCICAOBATCIbHOCTH aMUHOKHCIIIOT B MOJICKYJIC Oenka.
Pemenne 3aga4d Ha OIpeaACIICHUEC TOCICAOBATCIIbHOCTH aMUHOKHCIIIOT B MOJICKYJIC Ocnka B CJIy4ac U3MCHCHUA

[10CJIEI0BATEIbHOCTH HyKieoTn 108 JTHK

OK 02

Tema 1.7.
HexkaeTounbie

(popmbI KU3HU

OcHOBHOE CO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

N>

Bupycsl - HekJieTouHble (POPMBI )KU3HHU U 00JUTaTHbIe napa3uThl. CTpOEeHUE MPOCTHIX U CIOKHBIX BUPYCOB,
perpoBupycoB, 6akteprogaros. XKuznennsiit nukn JJHK-conepxamux Bupycos, PHK- coneprxammx
BUpYCOB, OakTepuodaros. BUY, renatur yenoseka.

baktepun. O0mas xapakrepuctuka. [lonstue mramMm. Bupycel u 6akTepun: CX0ICTBA U pa3Inyuus

HpaKaneCKne 3aHATHUA:

BupycHbie u 6akTepuanbHbie 3a00eBanus. OOmmMe MPUHITAIIB UCTIOIb30BaHUS JIEKAPCTBEHHBIX BEIIECTB.
OcoOeHHOCTH TPUMEHEHUSI aHTHOMOTHUKOB.
[IpencraBieHre YCTHBIX COOOIICHHI ¢ IPEe3eHTANUEeH, TOTOTOBICHHBIX TI0 IEPEYHIO UCTOYHUKOB,

PCKOMCHAOBAHHBIX IMMPEIIOAaBaTCIICM

OK 02
OK 04

Tema 1.8.

O0MeH BelecTB U

OcHOBHOE coep/kaHue

Teoperuueckoe odyueHue:

e

ACCUMIJIAIINS ¥ TUCCUMIUISIIIHS - IB€ CTOPOHBI MeTaboau3Ma. Turmsl 0OMEHa BEIIEeCTB:

OK 02




NnpeBpalieHue

JHEPIUM B KJICTKE

aBTOTPO(HBIN 1 reTepOTPOHBIH, a9pOOHBINA U aHAPOOHBINA. DHEPreTHIecKoe 00ecreueHne KICTKH:

npespamieHrne AT® B oOMeHHbIX nponeccax. DepMeHTaTUBHBIN XapakTep peakiuii KIETOYHOr0 MeTabonn3Ma

4acTEl MHOTOKJIETOYHOI0 oprann3mMa. @yHkiusa. Opransl ¥ CUCTEMBI OPraHOB. AIIIApaThl OPTaHOB.

I"'omeocras opranuismMa 1 €ro noaacprKaHruec B IMPOLECCE KU3HCACATCIbHOCTH ) XKUBOTHBIX.

DyHKIIMOHAIbHAS CUCTEMA OpraHoB. TkaHu pacTeHuid. TKkaHU )KUBOTHBIX U YEJIOBEKA.

[lepBUUHBII CUHTE3 OpraHMYeCKHX BellecTB B kieTke. [Inactuyeckuit oomen. @otocunTe3. XeMOCHHTES. 2
AHapOOHBIN PHEPTreTUUYECKU 00MeH. AHA’POOHBIE OpraHu3Mbl. bpoxkeHnue, aBTOTpodHBIN U TeTepOoTPODHBIN
TUT TUTaHUS. AHA3POOHBIE MUKPOOPTAHU3MBI KaK 00BbEKTHl OMOTEXHOJIOTUU. DTAIbl SHEPTETHUECKOTO
oOmena. ['mrkoaus. buonornueckoe OKUCIEHHE, HIIH KJICTOYHOE JbIXaHUE
Tema 1.9. OcHoOBHOE coaepxaHue
Kuznennbiii nuka (Teoperuueckoe odyueHue:
KJIeTKU. Murto3s. KiieTouHslii UK, €10 nepuosl U peryisanus. [lepuonst uarepdasbl ux ocodennoctu. Auddepenunanus
Meiio3 KJIETKW U apecT KJIETOYHOro 1ukia. /lenenue kinerku - Muto3. CTaauu MUTO3a U IPOUCXOJISALINE ITPOLIECCHI. OK 02
Kapuoknnes u IUTOKMHE3. bHOTOTrMYecKOe 3HaYeHNE MUTO3a. MelO03 - peIyKIIMOHHOE JEIEHUE KIETKH. OK 04
Cranuu Meiioza. Melio3 - 0CHOBa MOJI0BOro pa3MHoxeHHus. [loBenenne xpomocom B Mmero3e. Kpoccunrosep.
bronornyeckuii cMbIca Meio3a. DPdexTsl Meiio3a. Meilo3 B ®KM3HEHHOM LIUKJIE OPraHU3MOB
2
KonTpoJsabHnas padora
MoneKyIsapHbIA YPOBEHb OPraHU3aliy JKHUBOTO
Pasnes 2. Ctpoenue u QyHKIMH OPpraHu3Ma 44
Tema 2.1. CTtpoenue Coneprkanue 6 OK 02
OpPraHu3Ma IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/IePKAHNE TEOPETHYECKOr0 00y4eHHs 4 OK 04
OnHokieTouHble Opranu3Mbl. KosoHnanbHble oOpraHu3Mbl. MHOTOKJIETOYHBIE OpraHu3Mbl. B3auMocBs3b 4
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OpFaHBI paCTeHI/If/'I. OpI‘aHBI N CUCTCMBI OPraHOB JKUBOTHBIX 1 YCJIOBCKA. 3HayeHue OIIOPbI, ABUXKCHUA,
IMUTaHUsA, ObIXaHHWA, TPAHCIIOPTA BEIICCTB, BBIACICHHU A, 3allIUTHI. 3HaucHUE IMPOSABJICHUA PA3APA)KNUMOCTU U

peryJsiuu

OcHOBHOE coacpkaHuE NPAKTUIECCKOI'O 3aHATHSA:

Teopus KoHaIbHO-CcEeNeKTUBHOTO UMMYyHHUTeTa [1. Dpiuxa, .. MeunukoBa. MHpekmonHbie 3a001eBaHUs
1 snueMus. BakHeile snuieMuu B UICTOPUH YelloBeuecTBa. BakinHanusa Kak npoguiiakTiuka
MH(EKIMOHHBIX 3a00neBannil. [IpecTaBienne yCTHBIX COOOIMIEHUH ¢ Tpe3eHTaueH, TOATOTOBICHHBIX 1O

MCPCUYHIO UCTOYHUKOB, PCKOMCHAOBAHHBIX ITPCIIOAaBaTCIICM

Tema 2.2. @opmbl

Conepxanue

Pa3MHOKEHHUS IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePKAHNE TEOPETHYECKOT0 00y IeHUsI
OpraHu3MOB dopmbl pa3MHOKEHHUST OPraHu3MOB. becrnosoe ¥ 1mojioBoe pa3MHOKeHHE. Bubl 0€Conoro pa3MHOKEHHS:
OK 02
MPOCTOE JICICHUE HABOE, IOYKOBAHUE, PA3MHOXKEHUE CITIOPAMHU, BETr€TaTHBHOE Pa3MHOXKECHHE, ()parMeHTAIIHS,
2
KJIoHHpoBaHKe. [10710BOe pa3MHOKEHUE )KUBOTHBIX.
Tema 2.3. OCHOBHOE CoJIepKaHNe 4
Omnrorenes Teopernueckoe o0yueHue: 4
"KHBOTHBIX H ["ameTorene3 y )kuBoTHBIX. CriepmaroreHes u oorenes. CTpoeHHe MOJI0BIX KIeTOK. OIIOA0TBOPEHUE U
yeJ0BeKa HMOPHOHAILHOE PA3BUTHE )KUBOTHBIX. [lapTeHOTeHe3. DMOproreHe3 (Ha mpumepe JaHierHuka). Ctaauu
K 02
HMOpHOTeHe3a OK 0
= OK 04
Poct u pazButHe )UBOTHBIX. [TocTamMOproHabHBIN Tiepuo. [Ipsimoe u Henpsimoe pa3Butue. Pa3Butue ¢ 2

MCTaMOp(bO3OM y OCCITIO3BOHOYHBIX U MO3BOHOYHBIX JKHBOTHBIX. CTa,I[I/II/I HOCTBMGpHOHaJIBHOFO Pa3BUTHA Y

KMBOTHBIX W YCJIOBCKA. HCpI/IOJIBI OHTOI'€HE3a YejloBeKa. bronoruueckoe CTapCHUC U CMCPTh. FepOHTOJ]OFI/ISI




Tema 2.4.

OcCHOBHOE coJIepKaHue 2
OnToOrenes TeopeTnueckoe o0yueHue: 2
pacTeHni ["ameToduT 1 ciopodut. PasmMHoXKeHUE U pa3BUTHE BOJOPOCIeH. Pa3MHOXeHNEe 1 pa3BUTHE CIIOPOBBIX OK 02
pacteHuii. PasMHOKEHME U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuonasl oHTOreHe3a pacTeHui OK 04
Tema 2.5. OcHOBHOE cofepKanne 2
OcHoBHble nousaTHsI TeopeTnyeckoe o0yueHue: 2
reHeTHKH ['eHeTHKa KaK HayKa O HACIEACTBEHHOCTH U U3MEHUYNBOCTH OPraHu3MoB. OCHOBHBIE T€HETUUECKHE NIOHSTHS U
cuMBOJIEL ['eH. ['eHoTum. ®eHoTumn. AnieiabHbIC T'CHBI. 0K 02
AJIbTEpHAaTUBHBIE IPU3HAKH. [JOMUHAHTHBIM U PELECCUBHBIN IPU3HAKU. ['omo3urora u rereposurora. Yucras
nmuaAs. ' nOpuabl. OCHOBHBIE METOABI T€HETUKH: THOPHUIOIOTHYECKUH, HIUTOIOTHYECKHIE, MOJICKYIISIPHO-
rEeHETUYECKUE
Tema 2.6. OCcHOBHOE colepKaHHe 4 OK 02
3akonomepHoc Tu (Teoperuueckoe od0yueHue: 2 OK 04
HacJ1el0BaHUs
3aKOHOMEpHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Mennens: Monorubpuanoe ckpemuanue. [IpaBuino
TOMUHHUPOBaHUS. 3aKOH €MHO00pa3us EpPBOro MOKOJIEHUS. 3aKOH PACLIEIUIEHUs TPU3HAKOB.
[{uToMOrNYecKkue OCHOBBI MOHOTMOPUAHOTO CKpeIMBaHus. [ UIoTe3a 4ucToThl raMeT. AHaJIU3upyrolee
ckpeuBanue. Jurnopuanoe ckpemunBanue. 3aKOH HE3aBUCUMOTO HAClIe0BAaHUSI TPU3HAKOB.
[TomurnOpuaHOe HaclIe0BaHUE U €r0 3aKOHOMEPHOCTH
IIpodeccnoHATbHO-OPHMEHTHPOBAHHOE COJICP/KAHNE NPAKTHYECKOI0 3aHATHSA: 2

Pemenne 3aaa4 Ha OnpeaAcICHUE BEPOATHOCTH BO3SHUKHOBCHUSA HACJIICACTBCHHBIX ITPU3HAKOB ITPH MOHO-, 1U-,
HOJ'II/IFI/I6pI/II[HOM 1 aHAJIM3UPYIOUIEM CKPCIIMBAHUHN, COCTABJICHUEC I'CHOTHUITMYCCKUX CXEM CKPCIIMBAHUSA

KNBOTHBIX
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Tema 2.7.
B3anmMogelcTB ue

r¢eHoB

OcCHOBHOE CO/Iep:KaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

N

['eHOTHIT KaK 11eJI0CTHAs cucTeMa. MHOXECTBEHHOE JieiicTBHE TeHOB. [InefioTponusi. MHOXeCTBEHHBIN
ajutenu3M. Bzanmoneiicterue ajuienbHbIX TeHoB. KogomunupoBanue. B3anmoaencrere HeaieIbHbIX TE€HOB.
KomiuiementapHocTs. Jnuctas. [lonumepus

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME IPAKTHYECKOTO 3aHATHS

Pemenne 3aaa4 Ha OINpeaAcICHUEC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX NPU3HAKOB ITPU pa3JIMYHbIX

THUIIax B38,PIMOI[CI>1CTBPI$I TCHOB, COCTABJICHUEC I'CHOTHIIMYCCKUX CXEM CKPCIIMBAHUSA ) KUBOTHBIX

OK 01
OK 02

Tema 2.8.
CuenjieHHOe
HACJeI0BAHNE

MPU3HAKOB

OcHoBHOE coep/KaHue

TeopeaneCKoe oﬁyqeﬂue:

N

3axonbl T. MopraHa. CLIGHJ'ICHHOC HaCJICJOBAHUC I'CHOB, HAPYIICHNEC CLCIIJIICHHA.
XpOMOCOMHaH TCOpHUA HACICACTBECHHOCTHU. I'eneTnyeckoe KapTUPOBAaHUEC XPOMOCOM. Hcnons3oBaHue

KPOCCHHTOBEpPA AJIsI COCTABJICHUSA I'CHETUYCCKUX KapT XpOMOCOM

[IpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOT0 3aHATHSA:

Pemenne 3aaa4 Ha OnpeaAciICcHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPHU3HAKOB ITPU CHCIIJICHHOM

HACJICJOBAaHNH, COCTABJICHUC I'CHOTUITMYCCKUX CXEM CKPCIIMBAHUA ) KUBOTHBIX

OK 01
OK 02

Tema 2.9.
1" eHeTHKA 1OJIA

OcHOBHOE coepkaHue

Teopernueckoe o0yueHue:

N

OK 01
OK 02




XPpOMOCOMHBIN MEXaHU3M ONPEIEIICHUS 110J1a. AYTOCOMBI U II0JIOBBIE XPOMOCOMBI.
['oMOramMeTHsIi ¥ reTeporaMeTHbIN 1oJ1. I 'eHeTndeckas CTpyKTypa nojoBeIx xpoMocoMm. HacnenoBanue

IIPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

IIpakTuyeckue 3aHATHS:

Perenne 3aa4 Ha OIpeaACIICHUEC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB, CLUCIUICHHBIX C

I10JIOM, COCTABJICHUC I'CHOTUIIMICCKHUX CXCM CKPCIIMBAHUA

Tema 2.10.

I'eHeTHKA YeJI0BeKa

OcHOBHOE CO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

N

KapI/IOTI/IH 4yenaoBeka. Metoasl HU3YUCHUA TCHCTUKH YCIIOBCKA: FeHeaHOFquCKHﬁ, 6J'II/13HGI_IOBI>II71,
HHTOFGHGTH‘ICCKHﬁ, 6I/IOXI/IMI/I“IGCKI/II71, HOHYJ'IHI_[I/IOHHO'CTaTI/ICTI/ILIGCKI/II‘/'I. HacnencrBenHbie 3a00/1eBaHUs
venoBeka. I eHHbIe U XPOMOCOMHBIC Oone3Hu yeaoBeKka. bonesnu ¢ HacCJICJICTBEHHOM
MMPCAPACITIOIOKCHHOCTBIO. 3HauecHUE MEIHIIMHCKOM TCHETUKH B IpeaAOTBPAIICHHUU U JICHCHUU I'CHCTHYCCKUX

3a00JIEBAHUI YETIOBEKA

IIpakTHYeCKHE 3aHATHSA:

N

Permenne 3aaa4 Ha OnpeaAcICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX ITPU3HAKOB, UCIIOJIb3Ys
MCTOAbI TCHCTUKHW Y€JIIOBCKA, COCTABJIICHUEC TCHOTUITMYCCKUX CXEM CKPCIIMBAHU. HpCI[CTaBJ'IeHI/Ie YCTHBIX

COO6H.I€HI/II71 C Hpe3eHTaI_II/IeI7I O HACJICACTBCHHBIX 3a00JIeBaHUSX YeI0BEKa

OK 01
OK 02

Tema 2.11.
3aKoHOMeEpHOE TH

HN3MCHYMBOCTH

OcHoBHOE coepKaHue

Teoperuueckoe od0yueHue:

N |

B3aumoeiicTBUue reHOTUIIa U Cpeibl TpH (popMupoBaHUH GeHoTuna. MI3MeHUnBOCTh MPU3HAKOB.
KauecTBEHHBIE Y KOJIMYECTBEHHBIE PU3HAKHU. BUIbI N3MEHUNBOCTH: HACIEACTBEHHAs! U HEHACIIEICTBEHHAS.
3aKOH TOMOJIOTHYECKHX PAZOB B HaciencTBeHHON u3menunBocT (H.M. BaBunos). Moaudukannonsas, uim
(beHoTunMUYecKast U3MEHYMBOCTb. POk cpesibl B MoMpuKamoHHOH n3MeHunBocTH. HopMma peakiu

MpU3HaKa. BapuanuoHHbINA psag U

OK 01
OK 02
OK 04
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BapualliOHHAsA KpHUBasi. XapaKTepI/ICTI/IKa MOHH(i)HKaHHOHHOfI HU3MCHYNBOCTH HaCJ'Ie,Z[CTBeHHaﬂ, nim
FeHOTHUITHMYECKast N3MeHYNBOCTh. KoMOMHATHBHAS N3MEHUNBOCTE. MyTaI_[I/IOHHaH HN3MCECHYHUBOCTbD. BI/II[BI

MYTaL[I/Iﬁi T'€HHBIC, XPOMOCOMHBLIC, TCHOMHEIC. HpI/I‘lI/IHBI BO3HUKHOBCHU A MYTaHI/Iﬁ

IIpakTHYecKkHe 3aHATHSA: 2
Pemenue 3a1a4 Ha ONpe/eNIEHUE TUIAa MyTAallUK [IPH [1€pEIayYe HACIEACTBEHHbBIX IPU3HAKOB, COCTaBICHUE
FEHOTUIIMYECKUX CXEM CKpEIIUBAHUS
Tema 2.12. OcHOBHOE co/lep:KaHue
Cenexnus Teopernueckoe odyueHnue:
OpPraHu3MoB
OK 01
Cenekuus Kak Hayka. MeTo/bl CeJIEKIIMOHHOM paboThl. ['eTepo3uc u ero npuuuHbl. FICKycCTBEHHBINH 0TOOD: OK 02
MacCOBBIA U MHIUBUYaJIbHBIN. DTanbl KOMOMHAIIMOHHOM cenekiuu. CopT, mopoja, mTaMM AJITOPUTMBI
pelIeHne 3a1a4 Ha ONIPEAEIEHIE BO3MOXHOTO BOSHUKHOBEHHUSI HACIIEICTBEHHBIX IIPU3HAKOB T10 CEJIEKIINH,
COCTaBJICHHE FEHOTUIINYECKUX CXEM CKpELIMBaHUS
2
KonTposbHas paGora
CtpoeHune u QyHKIIMH OpraHu3Ma
Pasnen 3. Teopusi 3Bo1onnu 16
Tema 3.1. Uctopusi |(OCHOBHOE coaepkaHue OK 02
OK 04

IBOJJIOIIUOHHOI O

Y4eHust

Teoperuueckoe od0yueHue:

[lepBble 3BOIIOIIMOHHBIE KOHLIENINH. ['pangyanuctiuueckas BomonmonHas konuenuus XK.b. Jlamapka.
JIBmokymue cuibl Bomonnu. Kpeanronusm u Tpanchopmusm. Cucremaruka K. Jluanes u e€ 3HaueHue Ais
(hopMHUPOBAHHMS UIEH IBOTIOIUH

[[peanochIKi BOSHUKHOBEHUS TapBUHU3MA. DBOJIONNS BUAOB B ipHupoze. bops0a 3a cymecTtBoBaHue.

teopuu 3BooruK (CTD). Posb 3BoMOIIMOHHON

EctecTBeHHbIl 0TOOp. uBeprenius npu3HakoB U BU000pa3oBanre. OCHOBHBIE MOJTOXKEHHUS] CHHTETHYECKON




Teopu B ((OPMUPOBAHUU HAYYHOM KapTUHBI MUpa

Tema 3.2.

MuKpo3BOJIIOL Ul

OCHOBHOE CO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

NN

MUKpPO3BOIIOLMS U MAaKPOIBOIIOLMA KaK JTallbl SBOJIIOLMOHHOIO IIpolecca. I eHeTnyeckue OCHOBBI
HBOJIIOLIMU. MyTanuu 1 KOMOMHAIMK KaK JIEMEHTapHbIN 3BOJIIOLMOHHBIN MaTtepuall. [lonynauus kak
DJIEMEHTapHAasl €AUHULA DBOIOLUH.

J{BroKy1e cuiibl ((aKTOphl) 3BONIIOLMU. MyTallMOHHBIN NpoLiecc 1 KOMOMHATUBHAS U3MEHYUBOCTD.
Murpauus. M3omasamus nonyasiuii: reorpapudeckas (IpocTpaHCTBEHHAs ), OMooruyeckas (pernpoayKTUBHAs).
EctecTBeHHBII 0TOOp - HanpaBISIOMUi GakTop BoroHH. boprda 3a cyniecTBOBaHHE KaK MEXaHU3M
NIeICTBHS €CTECTBEHHOr0 0TOOpa B nony siusax. Bun u ero kpurepun (npusHaku). BunooOpazoBanue kak

pe3yJIbTaT MUKPO3BOJIIOLIMU

OK 02

Tema 3.3.

Maxkpo3Bo.1Io1 us

OcHOBHOE CO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

NN

MaxkposBomrorusi. DopMbl 1 0OCHOBHBIE HanpaBieHus MmakpodBoitonuu (A.H. Ceseprios). Ilytu goctuxeHus
OHMOJI0THYecKOro mporpecca: apoMmopdo3, uanoaaanTaius, oomas gereHepanus. MeTosl u3ydeHus
MaKpOIBOTIONUU. 3aKOH 3apoibIieBoro cxoicTsa (3akoH K. bapa).

buorenernyeckuii 3akoH (O. 'ekkens, @. Mromnep). OOuue 3akoHOMEPHOCTH (TIpaBuia) HBOJIIOLUN

OK 02

Tema 3.4.
Bo3HuKHOBEHM € U
pa3BUTHE )KM3HHM HA

3emJie

OcHOBHOE coJep/kaHHe

Teoperuueckoe odyueHue:

e

[ 'MmoTe3sl 1 TEOPUH BO3HUKHOBEHUS KM3HU Ha 3eMIIe: KPEallMOHU3M, CaMOTIPOM3BOJIbHOE (CTIOHTAaHHOER)
3apOosKIeHHE, CTAIIMOHAPHOE COCTOsTHUE, TaHCTIepMust, OMomo33. Hauano oprannueckoil 3BOTIOIUH.

IlosiBaeHUE MEPBLIX KIICTOK. 9BOJ’IIOI_H/I$I MeTaboIn3Ma.

9BOJ’IIOI_[I/I5[ IMEPBLIX KIICTOK. HpOKapI/IOTI)I H OYKapUuOTEI. HpOI/ICXO)KHeHI/Ie MHOTI'OKJIE€TOYHBIX

OK 02
OK 04
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OpraHnu3MoB. BOZBHUKHOBEHHE OCHOBHBIX LIAPCTB 3YKapHUOT.

(OCHOBHBIE YCPTHI 5BOJOIHUHU PACTUTCIBHOI'O MHpa. OCHOBHBIE YCPTHI 5BOJIONHUH JKUBOTHOI'O MHUpa

IIpakTuyeckue 3aHATHS:

HpeHCTaBHeHI/Ie YCTHOTI'O C006H_[CHI/I$I W JICHTBI BDECMCHHU 110 OCHOBHBIM 3TallaM BO3BHHUKHOBCHHA U pa3BUTHUSA
PKUBOTHOI'O U PACTUTCIIBHOIO MUpa, IMMOATrOTOBJICHHLIX 11O IICPECYHIO HCTOUYHHUKOB, PCKOMCHAOBAHHBIX

[peroaaBaTcjICM

Tema 3.5.
IIpoucxoxneH
JeJI0BeKa

AHTPOIIOI'CHE3

ue

OcCHOBHOE CO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

N

AHTpPOIIOJIOTHS - HAyKa O yesoBeke. CucreMaTndecKkoe NoJI0KeHNe YenoBeka. CXOCTBO YEI0OBEKA C
PKUBOTHBIMU. OTIMYMS YEJIOBEKA OT KUBOTHBIX. [IpIMOX0KIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB.
Pa3BuTHE rOJOBHOIO MO3ra U BTOPOI CUTHAJIBbHOM crcTeMbl. COOTHOIIEHHE OMOJIOTUYECKUX U COLIMATIbHBIX
(hakTOpOB B aHTPOIIOTEHE3E

OCHOBHBIE CTaIUU aHTPOIOreHe3a. [[puonuTeKy - MPeIKU YeIoBeKa U YeJIOBEKOOOPa3HbIX 00€3bsH.
[IpoToaHTpon - NpeaIeCTBEHHUK YelloBeKa. ApXaHTpoN - JpeBHeNuii uenosek. [laneoantpon - 1peBHUI
yenoBek. HeoaHTpor - uesnoBek COBpEMEHHOTO THITA. DBOJIIOLUS COBPEMEHHOI0 YenoBeka. UenoBeueckue
pacbl. OCHOBHBIE OOJIBILINE pachl: €BpONeOU IHAs (€Bpa3HiicKas), HerpoaBcTpaonIHast (3KBaTOpHaJIbHAA),
MOHT'OJIONIHAS (A3MaTCKO-aMEpUKaHCKast). Bpems 1 MecTo BO3HUKHOBEHMSI YeJIOBEYECKUX pac. EqMHCTBO

UCIIOBCYCCKUX pac

OK 02
OK 04

IIpakTHYeCKHE 3aHATHSA:

Brusiaue reorpaduueckoit cpebl Ha MOPQOJIOTHIO U (PU3HNOJIOTHIO YeIOBeKa 3allinTa JICHT BpeMEHHU U
MEHTaJIbHBIX KapT B (hopMaTe yCTHOTO COOOIIEHUS, TOATOTOBIEHHBIX 110 MEPEYHIO0 HCTOUHUKOB,

[PCKOMCHAOBAHHBIX IMMPCIIOAaBaTCIICM

BpeMSI " IIYTHU PACCCIICHUA YCJIOBEKA I10 IJIAHETC. HpI/ICHOCO6J'IeHHOCTI) YCJIOBCKA K pa3HBIM YCJIOBUSAM CPECABI.




KonTpoJsbHas 2
Teopernueckre aCIeKThI IBOJIIOIMH KU3HU Ha 3eMIIe
padora
Pa3zaesa 4. DKoJ10rus 26
Tema 4.1. OCHOBHOE COiepKaHNe 2
Jdkosornuecku e  (Teoperuueckoe odyuenme: 2
(¢akTopbI U cpeabl
SKU3HI Cpenpl 0OMTaHMs OPraHU3MOB: BOJIHAsI, HA36MHO-BO3yIITHAS, TIOYBCHHAs, BHYTpUOpPTaHU3MeHHast. DU3UKO- OK 01
OK 07
XUMHAYECKHE 0COOCHHOCTH cpell OOMTaHusl OpraHu3MoB. [IprucnocoOieHns: OpraHM3MOB K KH3HH B Pa3HbBIX
cpenax. [lonsitue s3xonoruyeckoro pakropa. Kinaccupukanus sxonorudeckux Gpaktopos. [IpaBuiio MuHuMyMa
1O. JIubuxa. 3axon TonepantHoctu B. [llendopna
Tema 4.2. OCHOBHOE Cojiep/KaHue 4
[lomysisinus, Teopernueckoe od0yueHue: 2
C00011IeCTBA, JKOJIOTHYECKast XapaKTePUCTHKA BUJIA U TIOMYJISIIMH. JKOJIOTUYECKAst HUIIA BUJIA.
HKOCUCTEMbI JKOJOTHYecKHe XxapakTepucTuku nomynsanuu. CoobiiecTsa u sxocucteMbl. bruorienos u ero crpykrypa (B.H.
CyxkaueB). CBsi3u Mex 1y opranu3mMamu B OuorieHo3e. CTpYKTypHbBIE KOMIIOHEHTBI SKOCHUCTEMBI: TPOAYIICHTHI,
KOHCYMEHTBI, peIylleHThl. KpyroBOpoOT BEIIeCcTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckrue ypoBHHU.
OK 01
AHTPOIIOTEHHBIC YKOCUCTEMBI. ATPOIKOCUCTEMBI. OTINYHS arpO3KOCHCTEM OT OHOTCOIIEHO30B.
OK 02
YpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YPOO3KOCHCTEM
OK 07
IpakTHyecKne 3aHATHS: 2
Tpodudeckue nenu u cetu. OCHOBHBIE TIOKA3aTENN IKOCHCTEMBI. brioMacca v mpoayKITus.
JKOJOTHYECKHE MUpaMHIbl yncell, OuoMacchl U 3Hepruu. [IpaBuiio nupamMusl 3HEprUU. Penrenne npakTuko-
OpUEHTHPOBAHHBIX PACYCTHBIX 3aJaHMI 10 IEPEHOCY BEIIECTBA U SHEPIUH B SKOCHCTEMaX C COCTaBJIICHUE TPOPHUUECKUX
ueneﬁ " nupamMua OHMoMacchl U SHEPruu
Tema 4.3. OCHOBHOE CoIepKaAHNe 4 OK 01
buocpepa - Teoperuueckoe o0yyeHue: 2 OK 02
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ri00ajJbHas buocdepa - sxuBas o6oxouka 3emnu. Pa3Butne npeacrasienuit o buocdepe B Tpyaax B.M. Bepnanckoro. OK 07
DKOJIOrH1eCKasd Oo6mactu 6uocheps! u eé coctap. JKuBoe BeriecTBo Ouochepsl u ero GyHKIIMU 3aKOHOMEPHOCTH
cucrema cymectBoBanus 6nocdeprl. OcobenHocTr duochepsl Kak riI00aIbHON HIKOCUCTEMBI. JIMHaMUYecKoe
paBHOBecHe B Onocdepe. PurmMmuunocts siBienuit B 6uochepe. KpyroBopots! BemecTB 1 OMOreOXMMUYECKHE
LIUKJIbL. [ TT00anbHbIE SKOIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH U ITyTH UX PEIICHUS
IIpakTHYeckHe 3aHATHSA: 2
PerieHne npakTHKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3a/1a4 Ha OIPEICIICHUE TIOIIA N HACKICHUN IS
CHIDKEHHSI KOHIICHTPAILIMHU YTIICKUCIIOTO Ta3a B aTMoc(epe CBOETO peruoHa MPOXKHUBaHUS
Tema 4.4. Biussane (OCHOBHOE coaepkaHue
aHTponoreHHbl X [Teopernueckoe od0yueHue: 2
(pakTOpOB HA AHTpOIIOTeHHBIC BO3JIeHCTBHS Ha Onocdepy. 3arps3HeHHs Kak BUJ aHTPOIIOTCHHOTO BO3JICHCTBUS
ounocdepy (xumuueckoe, uzuueckoe, buonocuueckoe, omxo0bl NPOU3E0OCMEA U NOMPeOIeHUsL).
AHTpOINOreHHble Bo3/1eHCcTBUS Ha aTMochepy. Bo3nelicTBust Ha ruapochepy (3acpsasznenus u ux ucmouHuxu, OK 01
ucmowenust 600). Bosaeiicteus Ha murochepy (deepadayus nouswl, 6030eticmeue Ha 20pHble NOPOOA, HeopQ). OK 02
AHTPOTIOTEHHBIE BO3ICHCTBUS Ha OMOTHYECKUE COOOIIECTBA (leca u pacmumeibhblie cO0Ouecmaa, SE 83
DICUBOMHBILL MUD)
IIpodeccHnoHaTLHO-OPHMEHTHPOBAHHOE CO/IepPKaAHHE MPAKTHYECKOT0 3aHATHS: 2
Perienue npakTHKO-OPUEHTUPOBAHHOTO PACUETHOT'O 33/1aHUS 110 OLEHKE PhIO0-TIPOAYKTUBHOCTH BOIOEMOB.
Tema 4.5. Bausinue (OcHOBHOe coiep:KaHUe 10
COLMAJILHO- Teopernyeckoe o0yueHue:
HKOJIOTHYECKH 310poBbE U ero cocTaBistomue. GakTopsbl, MOJT0KUTEIBHO U OTPULIATENFHO BIMAIOIINE HA OPTaHU3M 2

yeoBeKa. BpeaHble MPUBBIYKYU: MOCIEACTBUS U nnpodunakTuka. [Ipodbaema




X (p)aKTOPOB HA

3A0POBLE Y€JI0BEKa

TEXHOTEHHBIX BO3/ICHCTBUI Ha 3/I0pOBbE YeNIOBEKa (3JEKTPOMArHUTHbIE OIS, OBITOBAs XUMHUSI, N30BITOUHbBIE
[ITyMBbI, paJiialys U T.11.). AJanTaiys opranu3Ma 4eioBeka K (hakropaMm OKpy Karouiei cpebl. 3aluTHbIE

MCXaHU3MBI OpraHr3Ma 4€JI0OBCKa. 3,Z[OpOBBe u pa6OTOCHOCO6HOCTB.

HpI/IHI_[I/IHH (l)OpMI/IpOBaHI/IH 3z[op0BLe-c6epera}omero IIOBCICHMUA. dusnyeckas aKTHBHOCTD U 300pPOBEE.
prHHBI 3A0POBbA. OcHOBHI 3aKalMBaHusl. BUOXMMHYECKHE aCIEKTHI paluOHAJIbHOI'O ITUTAHHA. HpaBHna

0€30I1aCHOTO MCIIOIL30BaHUs OBITOBEIX HpI/I60pOB N TCXHHUYCCKHX YCTPOﬁCTB

IlpakTHyecKkue 3aHATHS:

Onpenenenre CyTOYHOIO paloHa MUTaHus

N

Co3aaHne HHIMBUAYATIbHON AMATKH MO0 OPraHM3aIlluH PallMOHAIbHON (PM3UYECKON aKTUBHOCTH

[IpodeccoHAILHO-OPMEHTHPOBAHHOE COJIEPKAHUE JTAa0OPATOPHOT0 3aHATHS

JIaGopatopHas paboTa Ha BBIOOD:

1. JlaGoparopHas paboTa «YMCTBEHHast pab0TOCIIOCOOHOCTHY

OBnazieHue METOIaMH OTIPECIICHHsI TToKa3aTeell yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBICHEHHE
MOJTyYCHHBIX PE3yNIbTaTOB U (JOPMYIMPOBAaHUE BBHIBOIOB (ITMCBMEHHO) C MCIIOJIh30BAHNEM HAYUHBIX ITOHITHH,
TEOpU U 3aKOHOB

2. JlaGopatopHas pabora «BausHue abnotnyeckux (pakTopoB Ha YenoBeKa (HU3KHE U BHICOKHE
TeMIepaTypbl)»

l3yueHre MEXaHU3MOB aJanTalui OpraHu3Ma 4eJI0BeKa K HU3KUM U BBICOKMM TeMIlepaTypam U oObsICHEHHE
MOJTyYSHHBIX PE3yJIbTaTOB U (JOPMYIMPOBAHHNE BEIBOJIOB (ITMCBMEHHO) C MCTIOJIh30BAHNEM HAYUHBIX ITOHITHH,

TEOpUi U 3aKOHOB

B kauecTBe TpUITEPOB CHUKAIOUINX PA0OTOCIIOCOOHOCTh MCIOIb30BaTh YCIOBUS OCYIIECTBICHUS

podeccnoHaNbHOM eATENbHOCTH: IIIyM, TEMIIEpaTypa, GuznyecKas

OK 02
OK 04
OK 07
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Harpyska u T.J.
2
KonTposbHasi padora
TeopeTrnyeckue acreKkThbl SKOJOTUH
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COepKaHMe (COlepPKAHUE MPUKJIATHOTO MOIYJIs1)
Pa3gen 5. BuoJjgorus B ;KH3HHU 8
Tema 5.1. Conepxanne 4 OK 01
buorexHoyiornu B Teopernueckoe o0yueHue: 2 OK 02
v OK 04
"KM3HH KaKI10T0 buoTtexHonorus Kak Hayka u mpou3BoJcTBO. OCHOBHbBIE HAMPABICHHUS COBPEMEHHON OMOTEXHOIOTHH. 2
MeToe1 6uoTexHOI0oruu. OOBEKTH OMOTEXHOIOTUU. DTHKA OUOTEXHOIOTUYECKUX U TeHETUYECKUX
bKcIiepruMeHTOB. [IpaBuia noucka u aHanusa OMOIKOIOTHYECKON HH(POPMAIIUU U3 Pa3TUYHBIX HCTOYHUKOB
(Hay4Has U yueOHO-Hay4YHas TUTepaTypa, CpelICTBa MacCOBOM MHpopMaluu, cetb IHTepHeT U Ipyrue)
[IpodeccnoHaTIbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHNE TPAKTHYECKOT0 3aHATHSA: 2
Keiicbl Ha aHaNM3 UHPOPMAIMH O HAYYHBIX TJOCTHXKEHUSAX B 00JIACTU T€HETUYECKUX TEXHOJIOTUH,
KJIETOYHOM MHXEHEepPUH, MUILEBbIX OMOTEXHOIOIMH. 3aluTa Keiica: mpeAcTaBlIeHUe pe3yIbTaToB PeleHus
KeiiCOB (BBICTYIIJIEHUE C NTPE3EHTAINEH )
Tema 5.2.1. 4 OK 01
Conep:xkanue
buorexHoJsiorum u OK 02
OK 04
KHBOTHBIE IIpakTHYyeckHue 3aHATHA: 4
Pa3BuTHEe OMOTEXHOJIOTHUI C HCIIOJIb30BAHUEM KUBOTHBIX, IPUMEHEHHUE MPOTYKTOB OMOTEXHOJIOTHUH B 2
PKU3HU YeJI0BEeKa, MOMCK U aHaJIn3 WH(OpMAaLUY U3 Pa3IMYHbIX HICTOYHUKOB (HayyHas U yueOHO-Hay4Has
uTepaTypa, cpeAcTBa MaccoBoi nHGopManuu, cetb IHTepHET u Apyrue)




Keiicbl Ha aHaM3 HHPOPMAIIMH O Pa3BUTHH OMOTEXHOJIOTHH C MCIIOJIb30BAHUEM YKHBOTHBIX (TI0 TPYIIIIaM)

Sammra keiica: [IpeacraBineHue pe3yapTaToB PEeIICHHs KeHCOB (BBICTYIUICHUE C TIPE3SHTAIMEH )

OcHoBHOE CoACpKaHuE

Pa3nen 6. Buojrkoornueckue HecjaeI0BaHuA

Tema 6.1.
OcCHOBHBIE METOLI
0MO07KO0JIOTHYE CKUX

nccJaeI0BaHMM

OcHOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me:

Hayunblii MeTos1. MeTo/ bl OM03K0JI0rMYECKUX MCCIeI0BaHUI: TI0JIeBbIE, 1a00paTOpHEIE,
HKCIIEPUMEHTAIbHbIE. MOHUTOPUHT OKPYXKAIOUIEH cpe/ibl: JIOKaIbHbIA, PETMOHATIBHBIN U TJ100aIbHbII

MeTo1pl TOMCKA, aHaTU3a U 00padOTKH MHPOPMALIMK O TIPOEKTE B PA3IMYHBIX HCTOUHUKAX

NN | B

JlaGopaTopHble 3aHATHSA:

[TocTaHOBKa 1€, 33/1a4, BBIJIBUKEHUE TUIIOTE3bI, IPOBEICHUE SIKCIEPUMEHTA IO OTIPEIEeIEHUI0
ONTUMAJIBHBIX YCIOBUH AJIs pocTa M (PU3HOIOTNYECKO aKTUBHOCTHU JAPOAOKEBBIX KJIETOK. BhlsiBieHne
3aKOHOMEpHOCTEH, (OPMYyTUPOBAaHHE BBIBOJIOB U IIPOTHO30B.

JIaGopaTopHblie pabOThI HA BBIOODP [0 MUHU TPYIIIAM:

1. BausHue Temneparypsl Ha pocTa U (pU3HOIOTHYECKYI0 aKTUBHOCTD JPOXIKEBBIX KIETOK

2. BimsiHue yrieBofoB Ha pocTa U (PU3HOJIOTHIECKYIO aKTHBHOCTD JAPOKIKEBBIX KIIETOK

3. CoueTaHHOE BIMSIHHUE TEMIIEPATYphl U YITIEBOJIOB HA pOCTa M (PU3HOIOTUYECKYIO aKTUBHOCTD JIPOXIKEBBIX

KJIICTOK

OcHOBHOe coepkaHue

10

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04




Tema 6.2.
buosxosornue

CKHH IKCIIEPUMEHT

IIpakTHyeckoe 3aHATHE

N

0O0630p TeM y4eOHO-HCCIeI0BATEIbCKUX MPOEKTOB. BEIOOp yueOHO-HCCIIeI0BATENBCKOTO MMPOEKTA U3
[peIoKeHHbIX. POpMUPOBaHNE KOMaHAbl IPOEKTA. AJITOPUTM BBIIIOJHEHUS POEKTA.
Kaxnas rpymmna BeIOMpaeT OJAMH U3 BApUAHTOB yUeOHO-UCCIIeI0BATEIbCKUX TPOEKTOB:

1. Ouenka kayecTBa aTMOC(HEPHOTO BO3AyXa

2. OrueHka KayecTBa I104B METOJ0M (PUTOTECTUPOBAHUS

3. Ouenka Ka4ecTBa BOJ] MOBEPXHOCTHBIX BOJOEMOB 110 OPTaHOJENITUYECKUM U (PH3UKOXUMHUECKUM

CBOMCTBaM

4. Bnusuue I[TAB Ha pocT 1 pa3BUTHE CEMSH BBICIITUX pACTEHUN

5. BnusHue coneBoro 3arpsi3HEHUs Ha POCT U Pa3BUTHE CEMSIH BBICILIUX PACTEHUM
[ lepebiti sman 6blnOaHEeHUs NPOEKMA.:
O60cHOBaHNE aKTyaIbHOCTH BBIOpAaHHOM TeMbl. BrisiBiieHue npobiaemsbl uccienoBanus, popMynrpoBaHue
runoTessl. Bei6op MeTo10B uccnenoBanus. Beibop Touek oTO0opa npod Ha TEPPUTOPUH UCCIIETOBAHUS.
[TocTtaHoBKa 1enelt u 3a1a4d uccaenoBanus. Onpeaenenue GopMbl IPeACTABICHUS PE3YJIbTATOB

MCCIICIOBAaHUA. Onpe,ueneHI/Ie 9TaIllOB N COCTaBJICHHUC I1JIaHA UCCIICJOBaHUA

JlabopaTopHble 3aHATHS

\Bmopoii sman evinonnenus npoexma: MOAr0TOBKA HEOOXOIUMOM MOCYbI M MaTepualla sl SKCIIEPUMEHTA,
[IpOBEICHUE IKCIIEPUMEHTA, IEPUONUECcKast IPOBEpKa TEUEHUS IKCIIEpUMEHTa/ cOOp MaTepuaa B

BBHIOPAHHBIX TOYKAaX 0TOOpa mpoo

Tpemm? oman 6vlnojiHeHUsA npoekma. NMOJYUCHUC ICPBUYHBIX SKCIICPUMCHTAJIbHBIX TAHHBIX, IIPOBCACHUC

CTaTUCTUYECKON 00pabOTKH MOJTyYEHHBIX JaHHbBIX

Llemeepmbn? aoman 6blNOJIHEHUA npoeKma. BbISABJIICHUC SaKOHOMepHOCTefI, (bOpMy.]'IPIpOBaHI/Ie BBIBOIOB U

IIPOTrHO30B, OLI€CHKA Ka4C€CTBA UCCICAYEMOT'O 00BEeKTA MO pe3yiabTaTaM OMODKOIOTMYECKOTO aHaIu3a

OK 07




IIpakTnyeckue 3aHATHS

3ammura MMpoeKTAa. HpeHCTaBHeHI/Ie PE3YIbTAaTOB BBIIIOJTHCHUA y‘le6HO'I/ICCHeI[0BaTCJIBCKI/IX IIPOCKTOB

(BBICTYILJIEHUE C TIPE3EHTAIEeH )

IIpomeskyTounas arrecrauus ((uddepeHIMPOBAHHDbIN 3a4€T)

Bcero:

144
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3. YciaoBus peaju3alnuy NporpaMMbl 0011e00pa3oBaTeIbHOM THCIUIITTHHBI

3.1. Jasa  peanu3auMd  NpPOrpaMMbl  JAUCHUILIMHBI  JOJKHBI  OBITH
Npe1ycMOTPEHbI CJIeyIoIHe ClelHalbHbIe MOMelleHUs:

Kabuner «buonoeuu», OCHaIEHHBIM 00OpyIOBaHWEM: MeOenb, J0CKa, MeT,
HarJsigHble  MOCOOMSt  (KOMIUIEKTHI y4eOHBIX TaONuWIl, IUIaKaToOB), TEXHHUYECKUMHU
CpeacTBaMu OOyuYeHHs: KOMITBIOTEpP C YCTPOHWCTBAMH BOCHPOM3BENCHHUS 3BYyKa, MPUHTEP,
MYJIBTUMEIUMHBIN MPOEKTOP C IKPAHOM, YKa3Ka-IIPE3EHTEP IS ITPE3CHTALUN.

JlaGoparopusi, oOcHamleHHass O0OOpyAOBaHHWEM JUIsl  NPOBEACHUS  3aHATHIL:
MHUKPOCKOIIBI, CEKyHJIOMEP, TOHOMETP, JlabopaTopHasi nocyaa (MpoOupKu, MOJICTAaBKU JIJIst
NpOOMPOK, MHUHILETHI, MECOK, CTYNKH C NECTHUKaMH, MPEeIMETHbIE U IMOKPOBHBIE CTEKIIA,
CTEKJISIHHbIE TaJIOYKW, MpernapoBajbHble WIJbl, (UIbTpOBaJIbHAs Oymara (canderku),
CTaKaHbl) TUNEPTOHUYECKUHA pacTBOp XJjopuaa HaTpus, 3%-HbIl pacTBOp MEpOKcHIa
BOJIOPOJIa, PACTBOP HOJa B HOAMCTOM KalluH, TIUIEPUH, KIYOHH KapTOQes, JUCT AI0AeH
KAHAJICKOW, IUI0A psAOUMHBI OOBIKHOBEHHOH (psSOWHBI WJIM TOMAaTa), JYK peryathlil,

pa3BEICHHBIC B BOJE APOXIKH);

3.2. NudpopmanuonHoe odecredeHre peau3anu NporpaMmmabl

1. Jns peanuzauumum mnporpamMMmbl OuOMMoTeuHb  (oHA ~00pazoBaTENbHON
OpraHM3ali JOJDKEH MMETh I[€YaTHbIE W/WIM JJIEKTPOHHbIE O00pa3oBaTeiIbHbIE U
MH(pOPMaLIMOHHBIE PECYPChl, PEKOMEHAOBAHHbIE I UCIOJB30BaHUS B 00pa30BaTEIbHOM
MpolLEecce, He CTapule MATH JEeT ¢ MOMEHTAa U3JaHMUsl.

2. PGKOMGHI[YGMBIC [ICYaTHBIC H3JaHUA I10 peain3aliii JUCHUITINHEIL.

1. Jleonoma, I'. I'. buonorus / I'. I'. JleonoBa. — 2-¢ u3g., crep. — Cankr-IletepOypr :
Jlanb, 2023. — 172 ¢. — ISBN 978-5-507-45744-1. — Texcr : 21neKTpOHHBI#H //
Jlanb : sneKTpoHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/282434

2. Kysnemnona, T. A. O6mras 6uomnorus : yue6Hoe mocoodue st crio / T. A. Ky3Hernosa,
N. A. baxenoBa. — 2-e usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c. —
ISBN 978-5-8114-8543-7. — TekcT : 27IeKTpOHHBIN // JIaHb : 2JIEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/177026

3. Aradonosa, 1. b. buonorus: 6a30BbIil ypOBEHb: IPAKTUKYM : yaeOHOe nmocooue / U.
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b. Aradonoga, B. 1. CuBormnazoB. — Mocksa : [Ipocsemenne, 2024. — 112 ¢c. —
ISBN 978-5-09-112641-9. — TexkcT : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/409214

JlonmoJHUTE IbHASI JINTEpaTypa:
1. benses JI.K. O6mas 6uonorus. 10 - 11 xnaccel: y4eOHHK JIs

o01eo06pa3oBar. opranu3aiuii: 6a3oBeiii ypoBeHb. - M.: [Ipocsemienue, 2015.

2.  MawmontoB C.I'., 3axapoB B.b., KoznoBa T.A. buonorusi: ydeOHUK 1751 CTY/.

yupexJIeHu# BeIcII. 0Opa3oBanus (O6akanaspuat). — M., 2014.

3.  benses JI.K., Hemmmn I''M., Ky3nemoBa JI.LH. u np. buonorus (6a30Bbrit

ypoBeHb). 10 knacc. — M., 2014.

4. Jlykarkun A.C., Pyunn A.b., CumaeBa T.b. u np. buonorus c ocHoBamu

AKOJIOTUU: YUeOHUK JIUIS CTY/. YUPEXKJICHU BbICII. 0Opa3oBanus. — M., 2014.

5. CuBornazoB B.I., Aradponora 1.b., 3axaposa E.T. buosnorusi.
O6mas Ouonorusi: 6a3oBbIil ypoBeHb, 10—11 kimacc. — M., 2014.

6. Cyxopykona JI.H., Kyamenko B.C., UBanosa T.B. buomorust (6a3oBbrit
ypoBeHb). 10—11 knacc. — M., 2014.

7. Mycrapun A.I'., 3axapos B.b., buonorus, 2024

8.  HuTepHeT-pecypchl:

9.  wonorus» - http://bio.1september.ru/.

«Hayka u xwu3Hb» - http://nauka.relis.ru.

DOneKTpoHHas BepcHsi razeThl «buonorus» u calt st yuutens «S uay Ha ypok

OMOJIOTHI.
http: //www.ecosystema.ru/
becmuiatHbie 00y4aroiye nporpaMMbl 0 OMOJIOTHH
http://www.websib.ru/noos/biologi/
http://referat.sumy.ua/ecology/ecology.html «Bokpyr cBetay -
Www.vokrugsveta.ru.

10.  o» - www.geoclub.ru.

«National Geographic» - www.nationalgeographic.com/index.html.
«Moe 3Bepne» - Www.zooclub.ru/animals/.
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«buonorus» - http://bio.1september.ru/.
«Hayka u xxu3Hb» - http://nauka.relis.ru.

www.molbiol.ru. CnpaBounuk mo moJekysgpHoi ouomorun Www.floranimal.ru .
DHuukionenus (pacteHus v kuBoTHbIC) WWW.filin.vn.ua. MmiroctpupoBanHas
SHIMKJIONEAMS )KUBOTHBIX WWW.bioword.narod.ru. bronornueckuii ciioBapsb.
www.povodok.ru. Durmukioneaus bpema

www.biodat.ru. ®miopa u gayna (nomynspaas SHIHKIONE U ) WWW.livt.net
NnmroctpupoBanHas sHuuKiIoneaus "’Kussie cymecrna'.
www.informika.ru/text/database/biology/ - buonorus 2000 "OGyugaromnue
SHUUKIIONEANH".

www.priroda.ru.- Hanmonanesstit mopran "[Ipupoma”.
www.npacific.ru/np/library/publikacii/tokranov1/titul.ntm «Y nuBurensHbIC
TBOPEHHUSI IPHPOIBD)

www.nrc.edu.ru/est/r4/ «buonorudeckast KapTuHa Mupay». Kpatkoe mocodue 1mo
OCHOBHBIM OHOJIOTHUECKUM MPOoOIeMaM: IPOUCXOXKICHUE U PA3BUTHE KU3HHU,
pa3BUTHE SKOCHCTEM, 3aKOHBI HACJICACTBEHHOCTH, aHTPOTIOJIOTHSI.
www.charles-darvin.narod.ru DnexTpoHHble Bepcun npousBeacHuii Y.JlapBuna.
www.school-collection.edu.ru Equnast komutekius mudpoBeIX 00pa30BaTeIbHbIX

pecypcoB.

www.school.holm.ru/predmet/bio -. IlIkoneHBIH Mup:

Buomorus www.learnbiology.narod.ru/ -U3zydaem onomoruto www.molbiol.ru
[IpakTrueckast MonekysipHast Ouonorus. [ uneprexkcroBas nuapopmanmonHas 6aza
JTAHHBIX.

www. shio. info Best Guosorust.

www.window.edu. ru (Eauaoe okHO J0CTyIa K 00pa3oBaTe/IbHBIM pecypcam
HuTepHeTa mo 6uosorun).

www.5ballov. ru/test (TecT my1st aOUTYpHUEHTOB 10 BCEMY IIKOJILHOMY KypCy
OMOJIOTHH).

www.biology.ru (buosorus B OTkpbiTOM KOJuTemke. CaT COOEPKUT HIEKTPOHHBIN
yueOHUK 1o 6uosoruu, On-line tector).

www. informika.ru (OnekTpoHHBIN Y4eOHUK, OOJIBIION CIIMCOK HHTEPHET- PECYPCOB).
www.nrc.edu.ru (buonorndeckas kaprTuHa Mupa. Pasziesa KOMIBIOTEpHOTO y4eOHUKa,
pa3paboTaHHOrO0 B MOCKOBCKOM rOCYJJapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www.nature. ok. ru (Peakue u ncuesaromniue KMBoTHbIE Poccnu — mpoekT
Okonoruyeckoro neHtpa MI'Y um. M.B.JlomoHocoBa).

www.kozlenkoa.narod. ru (s Tex, KTo y4UTCS CaM ¥ YYUT JAPYTHX; OYHO U
JTUCTAHITMOHHO, OMOJIOTUH, XUMUH, IPYTUM MPEIMETaM).

www. schoolcity.by (Bronorus B Bonpocax u oTBeTax).

www.bril2002.narod. ru (brosorus as mKkonbHUKOB. KpaTkas, KoMmakTHasi, HO
JIOCTaTOYHO MoApoOHast mHbopmMarus o pasaenam: «OO0mas OuoIoTHs,
«boTanukay, «300J0rusn», «YenoBex»).

http: //www. college. ru/biology/

OTKpBITBHIN KOJIICITK: ouosorusi. Conepxanue yaueOHUKA 110 OMOJIOTHH.
WuTepakTrBHBIE Java-amnmieTsl W aHUMAIMOHHBIC KapTUHKHU 1o Ouosoruu. O630p
UHTEPHET-PECYpCOB MO OUONOruU. BO3MOXHOCTH JIUCTAaHIMOHHOTO OOYyYEeHHUS;
TECTUPOBAHHUE OH-JIAMH.

http://bio.1september.ru/

OnexkTpoHHasi BepcHs raserbl «buonorus» m calt s yuutens «S uay Ha ypok
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ouosorumy.
http://www.ecosystema.ru/
DKOJIOTHYECKH WEHTp «IDKOocHUCTeMay. OKOJIOrMUecKoe oOpa3oBaHUE JeTel u
nzydenue npupoabl Poccum. CaliT mocsimieH mnpoOieMaM TOJIEBOM OHOJIOTHH,
AKOJIOTUH, reorpadud M 3KOJIOTMYECKOro oOpa3oBaHMs IIKOJIBHUKOB B IPHUPOJE.
http://evolution.powernet.ru/
Teopus HBONMIOLNH KaK OHA €CTb.
http: //dronisimo. chat. ru/homepage 1/ob. htm
OO6miass Ouonorusi. B monynsapHoil ¢opMe H3JI0KEHBI MaTepuasbl MO PA3THUUYHBIM
pazjenam oO1iei GHOJIOTHH.
http: //www. livt.net/index. htm
OJNIEKTpOHHAsT  WUIIOCTpUpOBaHHAs  »HUuUKiIonenus  «KuBble  cymiecTBay
http://www.mec.tgl.ru/index.php?
module=subjects&func=viewpage&pageid=133 Karaior o0pa3oBaTeIbHBIX
pecypcos 1o 6uostoruu http://macroevolution.narod.ru/
[TpoGiemMbl 3BOJTIOIUH.
http://www.bio.msu.ru/l01/index.html#main.htm
Odunmaneueii  calTt  Oumonornueckoro  dakynpreta MIY.  OOpasoBanue,
MEpPOIPUATUSA, CTPYKTypa, TBOPUECTBO W Hay4dHas JESITENbHOCTh (pakynbTera.
http://charles-darwin.narod.ru/
Yapiz Japeun. Caiit nocsiien Yapmsy Jlapsuny, ero ouorpaduu u kauram. http:
/llearnbiology.narod.ru/
[Ipoext "N3yuaem Ouosoruto". Marepuaibl o BceM KPYIHBIM paszjienam OHOJIOTHH.
Hayuno-nonynsipasie u oOpa3oBaTenbHble cTaTbh. CCBUIKM Ha OHMOJOTHYECKHE
WHTEPHET-PECYPCHI.
http://www.learnbiology.ru/
BUpTYyaJIbHOE 00y4YeHHE OMOI0THH
http: //school. holm. ru/predmet/b io/
[konbHbii Mup: buonorus. Karamor oOpa3oBaTenbHBIX pecypcoB MO OHOJIOTUHU
http://catalog.alledu.ru/predmet/bio/
Bce o6pazoBanue: buosnorus. Karanor cceiok Ha 00pa3oBaTelibHbIE PeCypChl
Nurepuera no pazaeny "buonorus"
http://www.history.ru/freebi.htm/
becmiatHbie o0y4aroniye mporpaMMel o
ouostoruu http://www.websib.ru/noos/biologi/
Pasznesn mo ononornu. Komiekimy cCbUIOK Ha OMOJIOTMYECKUE

pecypcbl UaTepHera: 0a3bl JaHHBIX, OMOJIMOTEKH, CIIpaBOYHAS JIUTEPATYPa,
oOyyJarolue nporpaMMbl IMIKOJIBHBIX KYPCOB U CHEIKYPCOB 110 OMOJIOTMH, IPOCKTHI,
MaTepualibl K ypoKaM, OJIMMIIUAbI, HHGOpMAIUs 711 a0UTypPUEHTOB
http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/ ITyreBonutens "B mupe
Hayku" JUIs IKOJILHUKOB. Pazien buonorus. ®parmMeHTsl mocobus "IK3aMeHaTOPhbI-
Ouosioru - abutypueHty" mais ydamuxes 10-11 kmaccos. http://nrc.edu.ru/est/r4/
buonorudeckas kaptuHa mupa. Paznen koMnbproTepHOro yudeoHuka, pa3paboTaHHOTO
B MockosckoMm I'ocynapctenrnom OTkpeiTom yHHBepcuTere http://rostest.runnet.ru/
WWW-cepBep LIeHTpaIM30BAHHOTO TECTUPOBAHUSI.
http://www.examen.ru/db/ExamineB ase/default.html/
Dx3amensl Online. http://www.edu.yar.ru/catalog.php? edu=middle&thread=biology/

On-line xypcer: 6uonorus.
http://www.edu.yar.ru/russian/pedbank/sor uch/biol/
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bank mepemnoBoro negaroruaeckoro OmbITa - OUOJIOTHS
http://genetics.timacad.ru/works paperl.htm
Marepunaisl JEeKIHN, YATaEMBbIX B TUMUPSA3EBCKON aKaEMUH, a TAKKE UHTEPECHBIE
MaTepHuabl IO Pa3IMYHBIM MPOOIEMaM TeHETUKH, MOJICKYJIIPHON OMOJI0THH,
OMOTEXHOJIOTHH, CETIEKIIMM U CEMEHOBOJICTBA.
http://www.npacific.ru/np/library/publikacii/tokranov1/titul.htm «Y nuBuTenbHbIC
TBOPEHUS IPUPOIBD.
3HaUUTENHbHOE KOJIMYECTBO NepeBeieHHbIX A. M. TopkaHOBBIM cTaTei U COOOLIEHUM
0 Pa3IMYHBIX JUKOBUHHBIX OOMTATENAX 3eMJIU U yIUBUTEIbHBIX TBOPEHUSIX
npupobl (o Matepuanam sxypHaia «National Geographicy).
http://ecology.in-fo.ru/
CaliT coaepKuT 0030p FIKOJIOTHYECKUX MAaTEPHANIOB, MPEACTABICHHBIX MO pa3zeiaM:
3KOJIOTHYECKas NJokTpruHa Poccuiickoit @eaepannu, 3aKOHOAATEIbCTBO, SKOJIOTUS U
9KOJIOTHYECKUE TTPOOIIEMBI, )KU3HD 3aMIOBEAHAS, HAITMOHAILHBIC MTAPKHU U
3aMOBETHUKH.
http://referat.sumy.ua/ecology/ecology.html
Pedepatsr o sxomorun [Ipencrasiensl pedeparsl mo sxkonoruu B popmare zip.
http://www.debryansk.ru/~lpsch/uchitel/bilet/index.htm
[TpumepHbIe SK3aMeHAIIMOHHBIE OUJIETHI JUIsl YUpEKIeHU buiieTsl 1 BOpoChl K
sk3ameHaM Juist 9 u 11 kjaccoB, B TOM YHUCIIE 110 SKOJIOTHH.
http://www.examen.ru/
"Dk3amenbl OmnlTe"00pa3oBaTeNbHBIN MPOCKT KoMnaHuu Begin.Ru, ocHoBHOM
LIEJIbIO KOTOPOTO SIBJISIETCS CO3[JaHNE MH(POPMALIMOHHOTO pecypca, COAEpKaIlero
yueOHbIe, 9K3aMEHAIIMOHHBIE U pa3BJIeKaTEIbHbIE MaTEPUAIIBI U T€X, KTO XOUET
MIPOBEPUTH CBOU 3HAHUS M HABBIKM B CAMBIX Pa3HBIX 00JIaCTSAX YEJIOBEUECKOM
NEeSATENbHOCTH.

4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOCHHS 00111e00pa30BaTe/IbHOM

TUCIHUTITTHHBI
KoHTpoJib 1 0LleHKa pe3yIbTaTOB OCBOEHHS 00111€00pa30BaTeIbHON JUCIUTIIIHHBI
PaCKpBIBAIOTCS Yepe3 AUCIUTUTMHAPHBIE Pe3yJIbTaThl, HalpaBJIeHHbIE HA (OPMUPOBAHUE
o01ux 1 MpoeCCUOHAIBHBIX KOMIIETEHITUH 10 pa3/ienaM U TeMaM COJEpKaHus y4eOHOTo

Marepuania.

Oo0wmasn Pazgen/Tema T oneHoYHBIX MEPONIPUATHH

KOMIIETCHIH 5

Pasnea 1. Knerka - KonTponbHas pabota “MonekysipHbIil
CTPYKTYPHO(QYHKIMOHAIbHASL |yPOBEHb OPraHU3alUU 5KUBOTO”

CAMHHUILIA ’)KUBOI'0

0K 02 Tema Nel. 1.

BHOJOrus Kak HayKa 3aIoJIHCHUE Ta6J'II/II_U>I C OIMMCaHHUEM MCTOI0B

MHUKPOCKOIIMPOBAHUSA C UX JOCTOMHCTBAMHU U
HCIOCTaTKaMHU. 3amoHeHHE Ta6JlI/ILIBI

«Bxnan yuyeHbIX B pa3BUTHE OUOIOTUM»
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OK 02

Tema Nel.2.
OO0m1as XxapaKTepuCTUKa

3aroTHeHUEe CPaBHUTEIHLHOM TaOIUITbI

CXOJICTBA U Pa3INUMil




KU3HU

PKUBOI'O U HC )KHUBOI'O

OK 01 Tema Nel.3.
OK 02 bHonornyecky BaxxHbIE
OK 04 XUMUYECKHE COCTUHEHUS D o
POHTATBLHBIN OTPOC
[ToaroToBKa yCTHBIX COOOIEHUH C
[pe3eHTalnen
BrirnonHenye 1 3amura 1ab0paTopHBIX
pabot: «Onpenenenue ButamuHa C B
[POJYKTaX MUTaHUsD», « uapoduabHo-
ruapooOHBIC CBOKWCTBA JIUITHIOBY
OK 01 Tema Nel 4.
OK 02 CtpykTypHODYHKIIMOHATIEHAS
OK 04
OpraHu3aIus KIETOK
OneHuBaemasi IMCKYCCHs IO BOIIPOcam
TEKIIUU
Pa3paboTka MEHTAJILHON KapThI 11O
KJIACCU(PUKAIINU KJIETOK U UX CTPOSHUIO Ha
[PO- U DYKApUOTUUYECKHUX U IO I[apCTBaM B
MUHU TPyIIax BeimosHeHne U 3ammTa
nmabopaTopHbBIX padoT: «CTpOeHUE KIETKH
(pacTeHus, )KUBOTHBIC, TPUOBI) M KJICTOYHbIC
BKJIFOUEHUS (KpaxMall, KapOTUHOUIBI,
XJIOPOIUIACTHI, XPOMOILIACTHI)»,
«[IpoHuiiaeMocTb MeMOpaH#I (IJIa3MOIIU3,
NETUIa3MOJIN3)»
OK 01 ®ponTanpHeIi onpoc PazpaboTka rioccapus
OK 02 Pemienue 3a1a4d Ha onpeeseHue
Tema Nel.5. CTpyKTypHO- [10CJIE0BATEIBHOCTH HYKJIEOTHIOB
(byHKLIMOHATBbHBIE (PAKTOPHI
HACJIEICTBEHHOCTH
OK 01 Tema Nel.6.
OK 02

[Iporieccsl MaTpUYHOTO CUHTE3a

DpOHTAIBHBIN OIIPOC

Tect «[Iponeccel MAaTpUYHOTO CHHTE3a
Pemienue 3a1a4d Ha onpeeseHnue
[10CJIE0BATEIBHOCTH aMUHOKHCIIOT B

MOJIeKyJe Oenka

Perienue 3aga4 Ha OIIPCACIICHUC
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[OCJIE0BATEILHOCTH aMUHOKHCIIOT B
MoJIeKyJe Oenka B ciiydyae U3MEHEHUs

nocJyenoBaTeabHOCTH HykieoTuoB JTHK

OK 02 Tema Nel.7. Hexnerounble
OK 04 (hopMBI JKH3HH DpOHTAIBHBIN OITPOC
[ToAroToBKa YCTHBIX COOOIICHUH C
Mpe3eHTaluel (BUpycHbIe U OakTepraibHbIe
3aboneBanus. OOIIME MPUHIIAITHI
MCII0JIb30BaHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHUST aHTHOMOTHKOR)
OK 02
Tema Nel.8. @poHTaIBHBIN ONTPOC 3an0IHEHHE
OOMeH BeIECTB U MPEBPAIllEHUE (CPABHUTEIBHOM TAOIUIIbI XapaKTEPUCTHK
PHEPTUU B KIIETKE TUIIOB OOMEHA BEIECTB
OK 02 Tena Nol 9. OO6Cy X aeHHue MO BOIPOCAM JIEKIHH
OK 04 YKusueaubiin I[IUKJI KJIICTKH. Pa3pa60TKa JICHTBI BpCMCHH KNU3HCHHOI'O
MmuTto3. Meiio3 [IUKJIa
Pasnen 2. Ctpoenue u Kourposnsnast pabota « CTpoeHHe U QyHKIIUU
(pyHKI MM OpraHu3ma OpraHu3Ma»
OK 02 Tema No2.1.
OK 04 CtpoeHue opranusma
OnenuBaemast nuckyccust Pazpabotka
MEHTAJIbHOM KapThl TKaHEM, OPraHOB U
CHCTEM OpTraHOB OPTraHU3MOB (pacTeHUs,
YKUBOTHBIE, YEJIOBEK) C KPaTKOH
XapakTepucTuKoi nux ¢pynkuuii [logroroka
1 TIPE/ICTABJICHUE YCTHBIX COOOIIEHUI ¢
npe3eHTanuel (MMMYHUTET, HH(PEKITNOHHBIE
3a00NIeBaHUs, JTHIEMUH, BAKI[MHAIIHS )
OK 02 Tema Ne2.2. @DpoHTaJIBHBIN OITPOC

q)OpMBI Pa3MHOKCHU A

OpraHU3MOB

3arosHeHne TabIMIIbI ¢ KPaTKOH
XapaKTEepUCTUKON U TpUMepaMu Gopm

Pa3MHOKCHU OPpTraHU3MOB




OK 02 Tema No2.3.
OK 04 OnTOreHes »KUBOTHBIX U Pa3paGoTKa JIEHTHI BDEMEHH C
1CI0BCKA XapaKTEPUCTHKOM 3TalloB OHTOrEHE3a
OTAECIBHOM TPYIION )KUBOTHBIX U YEJIOBEKA
Mo MUKporpymnmnam Tect/onpoc
OK 02 Tema Ne2.4.
OK 04 OHTOreHe3 pacTeHui .
CocraBiieHre )KU3HEHHBIX [IUKIJIOB PaCTEHUI
Mo oT/AeNaM (MOXOBUIHBIC, XBOIIICBHU/IHEIC,
[MAIIOPOTHUKOBHIHBIE, TOJIOCEMEHHBIE,
MOKPHITOCEMEHHBIEC)
OK 02 Pa3pabotka rioccapus Tect
Tema Ne2.5. OCHOBHBIE TOHATHS
TCHETUKU
OK 02 Tema No2.6.
OK 04 3aKOHOMEPHOCTH HACIeI0BaHUS DpPOHTATBHEIH OTPoC
Tect no Bonpocam nekun Pemenune 3amaq
Ha ONpeCIICHIE BEPOSTHOCTH
BO3HUKHOBCHUS HACJICJICTBEHHBIX MPU3HAKOB
[PU MOHO-, JIU-, IIOJIATUOPUTHOM U
AQHAJTM3UPYIOIEM CKPEIIMBAHUH,
COCTaBJICHUE TCHOTHUITHYECKHX CXEM
CKpEIIUBAHUS
OK 01 Tema Ne2.7.
OK 02 B3anmopeiicTBre reHOB
Tect
Pa3paboTka rioccapus
Pemienue 3a1ad Ha onpeeneHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB MPHU PA3TUIHBIX
TUTIAX B3aUMOJICHCTBUS T€HOB, COCTABICHUE
FeHOTUITUYECKUX CXEeM CKPEIIUBAHUS
OK 01 Tema No2.8. Tect
OK 02

CrenineHHoe HacJIeJJOBaHNE

MPU3HAKOB

PazpaboTka rioccapus

Penenue 3a1a4 Ha onpee/ieHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB MIPU

CIICTIJICHHOM HacCJICAOBAHHH,
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COCTABJICHUC I'CHOTUIITMYCCKHUX CXEM

CKpCIIMBaHUA

OK 01
OK 02

Tema Ne2.9.
['eneTuka nona

Tect

PazpaboTka rioccapus

Pelienue 3a1a4d Ha onpeaeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HAaCJIEICTBEHHBIX IPU3HAKOB, CLIETUICHHBIX C
[10JIOM, COCTABJICHUE N'€HOTUIINYECKUX CXEM

CKPEIIMBAHUS

OK 01
OK 02

Tema Ne2.10.
['eHeTHKA UelOBEKA

Tect

Pa3paboTka rioccapus

Pemenne 3a1a4 Ha onpe/ieNIieHne
BEPOSTHOCTH BOZHUKHOBEHUS
HACJICICTBEHHBIX MTPU3HAKOB, HCIIONB3YS
METO/IbI TEHETUKH YEJIOBEKA, COCTABIICHHUE
TCHOTUITNIECKUX CXEM CKPEIIUBAHHS
[ToaroToBKa yCTHBIX COOOIIEHUIT €
Npe3eHTalell 0 HaCJIeACTBeHHBIX

3a00JIEBAHUIX YEIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.

3aKOHOMepHOCTI/I HU3MCHYHUBOCTHU

Tect

Pemienue 3a1a4 Ha onpeiesIeHne TUa
MyTaIII/II/I HpI/I nepe;laqe HACJICIACTBCHHBIX
[MPU3HAKOB, COCTaBJICHUE N'€HOTUITMYECKHUX

CXEM CKpPCIIHMBAHUSA

OK 01
OK 02

Tema Ne2.12.
Cenexuus OpraHu3MoB

Tect

Pa3paboTka rioccapus

Pelienue 3a1a4d Ha OnpeaeeHue
BO3MOXHOI'O BOBHUKHOBCHUS
HACJICICTBECHHBIX HpI/ISHaKOB 1O CCJICKIINH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM

CKpCIINBAaHUA

Pasnen 3. Teopusi 3BoJ1ronnu

KonTponbHas pabota “Teopernyeckue

ACIEKTHI DBOJIIOLIAM )KU3HU Ha 3emie’’

OK 02

Tema 3.1.

@DpOHTAIBHBIN OIIPOC

JUA



VcTopus 3BOJIFOIIMOHHOTO

OK 04 — Pa3paGoTKa JIEHTHI BDEMEHHU Pa3BUTHS
HBOJIFOLIMOHHOTO YUEHHUS
OK 02
Tema 3.2. DpOHTAIBHBIN OIPOC
MuKpOo3BOITIONHS Pa3paboTka rioccapusi TEpMHUHOB
OK 02
Tema 3.3. OuenuBaemasi TUCKyCCHUs
Maxkpo3BOTIOIHS Pa3paboTka rioccapusi TEpMHUHOB
OK 02 Tema 3.4.
OK 04 BO3HHKHOBEHUE U PA3BUTHE
JKU3HU Ha emiie ®pouTansHbii onpoc [1oAroToBKa u
[PECTaBICHUE YCTHOT'O COOOIICHUS U
JIEHTHl BpEMEHU BOSHUKHOBEHUS U Pa3BUTHS
PKUBOTHOT'O U PaCTUTEILHOTO MHpa
OK 02 Tewma 3.5. [IpoucxoxaeHue
OK 04 UEeJIOBEKA - AHTPOIIOTEHES
dpoHTansHbIN onpoc PazpaboTtka JieHT
BPEMCHH M MEHTAJIBHBIX KapT Ha BEIOOD:
“IBOJIIOINSI COBPEMEHHOTO YeIoBeKa”,
“BpeMsi 1 IIyTH pacCesIeHHsI 4eI0BEKA 110
rtanete”, “BrnusHue reorpadudeckoit
cpeabl Ha MOP(OJIOTHIO B (PU3HOIIOTHIO
yenoBeka”, “UenoBedyeckue pacel”,
o0CyKIeHUE
Pasnen 4. JxoJiorus KoutpoJsbHnas padora
“TeopeTnyeckue aceKTbl IKOJIOTHH”
OK 01 Tema 4.1. Tect 1o sxonorudeckuM GakTopam U cpeaam
OK 07 JKonoruveckue GpakTopsl U KU3HHA OPTaHU3MOB
Cpenbl KU3HH.
OK 01 Tema 4.2.
OK 02 [lonmynsauus, coobmecTsa,
OK 07

OKOCHUCTEMbBI

CocTaBJIEHHE CXEM KPYTOBOpPOTa BEIIECTB,
MICIIOJIb3YsI MaTepUabl JeKIuu Penienue
[MPaKTUKO

OpPUEHTHUPOBAHHBIX PACUETHBIX 33JJaHUI I10
[IEPEHOCY BEUIECTBA U SHEPTUH B SKOCUCTEMAX C

COCTaBJICHHC TpO(l)I/I'{CCKI/IX Lene u nmUupamMu g
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OHOMAaCCHI M SHEPTHH

OK 01
OK 02
OK 07

Tema 4.3.
brocdepa - rmodanpHas

DKOJIOrHYECKass CHCTEMa

OuenuBaemas auckyccus Tect

Perenre MpakTHKO OPUECHTHPOBAHHBIX
PacUYeTHBIX 33a4 Ha OIPeIeICHUE TJIOIa I
HACQXKICHUH JIJIsl CHYDKEHUST KOHIICHTPAITUU
YIIIEKHCIIOTO Ta3a B aTMOC(epe CBOETO

PEruoHa MpoXUBaHUA

4Tl



OK 01

Tema 4.4.

TecT

OK 02 BivsiHie aHTpONOr€HHBIX PeleHne MpakTUKO OPUEHTUPOBAHHBIX
OK 04 (haxropoB Ha bruochepy PACUYETHBIX 3aJJaHUN TT0 COXPAHEHHUIO
OK 07
[IPUPOIHBIX PECYPCOB CBOETO PErMOHA
[POKUBAHUS
OK 02 Tema 4.5.
OK 04 Brnusaue conuaibHO-
OK 07
PKOJIOrHYecKUX (aKTOpOB Ha
3I0pPOBbE YETIOBEKA
OnenuBaemast TucKyccus BeinonHenus
[MpaKTUYECKUX 3aaHuil: “OnpeneneHue
CYTOYHOTO palroHa nutanus’, “Co3gaHue
WHINBUAYAIbHON MaMITKU IO OpraHU3aIuu
paloHaIbHON (PU3MUECKON aKTUBHOCTH
BrinonHeHue 1adopaTopHoii paboThl Ha
BHIOOD:
"YMcTBEeHHAs! pabOTOCTIOCOOHOCTB",
"Brusinue abuoTrdeckux GakTopoB Ha
yeloBeKa (HU3KHUE U BBICOKHE
TeMreparypbl)"
3amuTa Keiica: mpeICcTaBIeHHe pe3yIbTaTOB
HpO(l)eCCI/IOHaﬂbHO- peICHUA KeHCOB (BI)ICTYHJ'IGHI/IG C
OpHEHTHPOBAHHO cojepKaHmue |[IPE3CHTALMCH)
Paszgea S. buosiorusi B :xu3Hu
OK 01 *Tema 5.1
OK 02 BHOTEXHOJIOTHH B )KU3HU
OK 04 KaXKJI0TO B .
BITIOJTHEHUE Keiica Ha aHaIu3 HHGOPMAII
0 HAYYHBIX JOCTIKEHHSIX B 00J1aCTH
FEHETUYECKUX TEXHOJIOTUH, KIIETOYHOM
MHKEHEPUH, MUIEBbIX OMOTEXHOIOTHH (110
rpymmam), IpeCTaBIeHUE PE3yIbTaTOB
pELIEHUs KEWCOB
OK 01 BrimorHeHne Kelica Ha aHau3 nH(opmaIuu
*Tema 5.2.1. .
OK 02 0 pa3BUTUN OMOTEXHOJIOTHH C
OK 04 bHOTEeXHOJIOTMH 1 )KUBOTHBIE
MCITOJTh30BaHUEM
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YKHBOTHBIX, IPUMEHEHHUE MPOTYKTOB
OMOTEXHOJIOTHH B )KM3HU YesIoBeKa (110
rpyIiam), IpeACcTaBICHUE Pe3yIbTaTOB

pelIeHUs KeMCoB

Pa3zgen 6. Buosrkosornueckue

HpeI[CTaBJ'IeHI/Ie PE3YyJIbTAaTOB BBIITOJIHCHHA

HCCIe10BAHNSA
Y4eOHOUCCIIEIOBATEIbCKUX IPOCKTOB
(BBICTYILJICHHUE C TIPE3EHTAIEH )
OK 01 Tema 6.1. BrimoHeHue 1a0bopaTOpHBIX padoT Ha
OK 02 OCHOBHBIE METOIBI BHIOOpP B MUHUTPYIIIAX:
SE g: OHOKOIOTUIECKHUX 1. BiusiHue TemnepaTypsl Ha pocTa U
MCCIICI0BaHUI (U3MOTOTMYECKYIO AKTUBHOCTD
JIPOMOKEBBIX KIIETOK
2. BiusiHue yrieBosoB Ha pocTa u
(U3NOJIOTHYECKYI0 aKTUBHOCTh
JPOXKIKEBBIX KIIETOK
3. CoderaHHOE BIUSHUE TEMIICPATYPHI U
VIJIIEBOJIOB Ha POCTA U
(U3NOJIOTMYECKYI0 aKTUBHOCTh
JPOXKIKEBBIX KIIETOK
OK 01 Tema 6.2
OK 02 brosKonornuecKkuii
SE 83 OKCIICPUMCHT BrinonHeHne yue6HOUCCIIEI0BATENLCKOTO

[IPOEKTa Ha BHIOOP:

1. Onenka kadyecTBa aTMOCHEPHOTO BO3AyXa
2. OneHka KayecTBa IOYB METOJIOM
buTOTECTUPOBAHUS

3. OneHka kadecTBa BOJ| IOBEPXHOCTHBIX
BOJIOEMOB 10 OPTaHOJIEITUYECKUM U
(U3UKOXMMUYECKUM CBOMCTBAM

4. Bnusinue I1AB Ha poct u pa3BuTue ceMsiH
BBICIIUX PAaCTEHUI

5. BiusiHue coneBoro 3arpsisHeHHs Ha pocT

H pa3BUTHE CEMAH BBICHINX paCTeHI/Iﬁ
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