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1. O0mas xapakrepucTuka padodeii mporpaMMsbl 0011€00Pa30BATEIbHON THCHHILIHHDI
«BHOJIOT' U5

1.1. MecTo 1McUMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHoil nmporpammbl CIIO

O6uieoOpazoBaTenbHas qucuuiuinHa «buonorusy» siBiasiercss 00s3aTeNbHON YaCThbiO
00111e00pa30BaTeNbHOTO IMKIAa 00pa3oBaTeIbHOM MmporpamMbl B cooTBeTcTBUU ¢ PI'OC
CIIO no cnenuansHocTH 35.02.05 « ATpOHOMHUSI»

1.2. Ilean u muIaHUpYyeMble Pe3yabTaThl 0CBOEHUsI TUCIUTLINHbBI
1.2.1. llean qUCHUILITHHBI
Hean: dopmupoBanre y oOydJarOMMXCS CHCTEMbl 3HAHWM O PA3JIMYHBIX YPOBHSIX

KU3HH CO 3HAHUEM COBPEMEHHBIX IMPEJICTAaBICHUNA O MUBOM MPUPOJE, HABBIKOB I10
MPOBEJCHUIO OMOJOTHYECKHX HCCIENOBAaHUN C COONIOJCHHEM JSTUYECKUX HOPM,
apryMEHTHPOBAHHOMN JIMYHOCTHOM MO3MUIMH 1O OEpEeKHOMY OTHOLIEHHUIO K OKpY’Karolen
cpene.

3apaun:

* moJiyueHue (yHIaMEHTalbHBIX 3HaHUM O Ouonormueckux cucremax (Kietka,
Opranusm, [lonymauus, Bwua, DOkocucrema); HCTOPUM  Pa3BUTHS  COBPEMEHHBIX
MPEACTABICHUI O KUBOW MPUPOJE, BBIIAIOMIMXCA OTKPBITHSAX B OHOJOTMYECKOM HAYKE;
posi  OMOJIOTMYECKONM Hayku B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KApTUHBI MUPA; METOJAX HAYYHOT'O IMO3HAHMS;

* OBJIAJICHUE YMEHHUSIMH JIOTUYECKH MBICIUTh, OOOCHOBBIBaTH MECTO M POJb
OMOJIOTUYECKUX 3HAHUHN B MPAKTUYECKOHN AEATENBHOCTHU JIIOJIEH, PA3BUTUU COBPEMEHHBIX
TEXHOJIOTHI; ONpeNeNsiTh >KUBbIe OOBEKThl B MPHUPOJE; MPOBOAUTH HAOJIOACHUS 3a
HSKOCUCTEMaMHU C LIEJIbI0 UX OINUCAHUS W BBISBJICHUS €CTECTBEHHBIX M AHTPONOTE€HHBIX
M3MEHEHUH; HaXOAUTh U aHAIU3UPOBATh HHPOPMAIIHIO O KHUBBIX O0BEKTAX;

* pa3BUTHE I[I03HABATEIIBHBIX HHTEPECOB, WHTEJUIEKTyAIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM O00y4armMxcsi B Ipolecce U3Y4YeHUsT OUOJOTUUECKUX  SBJICHUMN;
BBIJAIOLIUXCS JTOCTMKEHUN OHOJOTrMM, BOLIEAIIMX B OOIIEYEIOBEUECKYIO KYIBTYPY;
CJIOHBIX M MPOTHUBOPEUYUBBIX MyTEl Pa3BUTUS COBPEMEHHBIX HAayYHBIX B3IJISIIOB, UJAEH,
TEOPH, KOHLIETIIHMI, TUI0TE3 (O CYIIHOCTH M NPOUCXOKIEHUU KU3HHU, YEJIIOBEKA) B XOJ€
paboThI C pa3IUYHBIMU HCTOYHUKAMH HH(POPMAIINH;

* BOCIHUTaHUE YOEXKIEHHOCTH B HEOOXOJWMOCTH IIO3HAHUS >KHUBOM TNPHUPOIBI,
HEOOXOJMMOCTH PALMOHAJIBLHOTO TMPUPOJIONOJIB30BAaHUS, OEpEeKHOr0 OTHOILIEHUS K
MPUPOIHBIM pECcypcaM U OKpY’Kalollel cpeie, COOCTBEHHOMY 3/10POBBIO; YBaXEHUS K
MHEHHUIO OIMIMOHEHTA P 00CYKJIEHUU OMOJOTUYECKHUX MTPOOIeM;

* HCIMOJIb30BAaHME TPHOOPETEHHBIX OHOJOTMYECKMX 3HAHMW W yMEHHH B
MOBCEHEBHOM KU3HU ISl OLIEHKHU TMOCIEIACTBUN CBOEH JEATENbHOCTU (M ACSTENbHOCTU



APYTUX JIFO/ICH) TO OTHOIIEHUIO K OKpYKaWIIeH cpeie, 3M0pOBBIO JAPYTUX IOJEH U
COOCTBEHHOMY 37I0POBBIO; 000CHOBaHME U COOJIOZCHIE MEp MPOPUITAKTHKY 3a00JIeBaHUH,
OKa3aHUe MEePBOil MOMOIIM MPU TPaBMax, COOIIOICHIE MTPaBUJI TOBEICHUS B IPUPO/IE.

1.2.2. Ilnanupyemble  pe3yJbTaThbl OCBOEHHsSI  001e00pa3oBaTeIbLHOI
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

B pesysnbrare ocBoeHUs1 00pa3oBaTEIbHON MPOTPAMMEBI Y BBITYCKHHUKA TOJDKHBI
OBITH ChOpMUPOBAHBI 00IIKE U MTPOGHECCHOHAIBHBIC KOMITETCHITHH.

BhIMyCKHUK, OCBOMBIIMI 00pa3oBaTeNbHYI0 MPOTPaMMy,  JIOJDKCH 00JIaaaTh
cleayromuMu ooummu kommereHusaMu — OK

OK 1. IloHumaTe CyIIHOCTb M COLHMAJIBHYIO 3HAYUMOCTh CBOeW Oynyuied mnpodeccuu,
IIPOSIBIIATH K HEW YCTOMYMBBIN MHTEPEC.

OK 2. OpraHu3oBblBaTh COOCTBEHHYIO JAESTEIbHOCTb, BBIOMPATh THUIIOBbIE METOJBI U
CHOCOOBI BBIMIOJIHEHUSI MPOQPECCHOHANBHBIX 3aJad, OLIEHUWBAaTh HMX 3(PPEKTUBHOCTh U
Ka4eCTBO.

OK 3. [IpyHuMaTh pelieHus: B CTAaHJAPTHBIX U HECTAHIAPTHBIX CUTYyalUsX U HECTH 3a HUX
OTBETCTBEHHOCT.

OK 4. OcyuiectBidATh NOUCK U HCHOJb30BaHUE HH(MOpPMALMK, HEOOXOAMMOM st
3(p(EKTUBHOIO  BBINOJHEHUS NPO(ECCHOHATIBHBIX  3a4ad, MPO(PECCUOHAIBHOTO U
JUYHOCTHOTO PA3BUTHUSL.

OK 5. Hcnone3oBaTh  HMH()POPMAUMOHHO-KOMMYHHMKAIIMOHHBIE  TEXHOJOTMU B
poeCCUOHATIBHON JIEATEIBHOCTH.



Koa m
HaMMeHOBaHue
cdopmupyembIx
KOMMNeTeHLUn

Mna

HUpyemMblie pe3ynbTaTbl OCBOEHUA ANCLUMJIUHDbI

O6wme (MMYHOCTHLIE U
MeTanpeaMeTHbIe)

OucunnnuHapHble (NpeaMeTHbIe)

OK 01. BbibupaTtb
CnocoObl peLeHns
3aga4
npod)eccruoHanbHom
NesaTenbHOCTH
NPUMEHUTENBHO K
pa3nnyHbIM

KOHTEKCTaM

B yactun TpyaoBsoro
BOCNUTaHUA:
- FOTOBHOCTb K TpyAay,
OCO3HaHWe
LleHHOCTN MacTepcTBa,

Tpygonodue;

FOTOBHOCTb K aKTUBHOWN

NeATenbHOCTU TEXHOMOrM4YecKomn
"
CoumanbHOM HanpaBfeHHOCTH,

CnocobHOCTb MHULMNPOBATD,
nnaHMpoBaTb W aMOCTOATENbHO
BbINOSTHATb TaKyl AeATENbHOCTD;

- MHTEpPEeC K pasnnyHbIM

chepam
npod)eccruoHanbHom
NeATenbHOCTH,
OBnageHve

yHMBEpCanbHbIM
n

- cdhopMUPOBaThb 3HAHMSA O MEecTe 1 Ponn GUONOrMM B CUCTEME €CTECTBEHHbIX
Hayk, B

chbopMMPOBAHMM COBPEMEHHON €CTeCTBEHHOHAYYHOW KapTUHbI Mupa, B
No3HaHUK

3aKOHOB  MPUPOAbl U PELUEHUN >KU3HEHHO BaXHbIX COLManbHO-
3TUYECKUX,
9KOHOMUYECKMX, IKONOrMYecknx npobrnem 4enoBe4yecTBa, a Takke B
peLleHnn

BOMPOCOB pauMOHanbHOro NpUpoaonoNnb30BaHUs; B hOpMUPOBaHMM
LIEHHOCTHOrO

OTHOLLEHMS K Npupoae, obLecTBy, YEnoBeKy; O BKNage POCCUNCKUX U
3apyOeXXHbIX

y4YeHbIX - 6Monoros B passutne Guonornn; oyHKUMOHANBHON rPaMOTHOCTU
4ernoBeka

NS peLLeHNs XXM3HEHHbIX Npobnem,

- YMETb BlladeTb CUCTEMON BMONOrMYECKNX 3HAHWUM, KOTOpadA BKIHOYaEeT:

OCHOBoOMonarawwme 6uonornyeckme TepMUHbI U MOHATUA (KU3Hb, KNeTka,
TKaHb,

OopraH, opraHuam, Bug, Nonynsaums, skocuctema, bmuoueHos, buocdepa;
MeTabonuam,

roMeocTas, KNneTo4YHbI UMMYHUTET, BuocnHTes Genka, Guononumepsl,
ANCKPETHOCTb,

camoperynauusi, CcaMOBOCMNpOM3BeaEHME,

3HEpro3aBNCMMOCTb, POCT U pasBUTUE);

HacneagcrBeHHOCTb, M3MEeH4YUBOCTDb,




Y4yeBbHbIMUY NO3HaBaTENbHbIMU

NEeNCTBUSAMMU:

a) 6a3oBble nornyeckue
NencTBUA:
- CaMOCTOATENBHO
dopmynupoBaTb
M  aKTyanuaupoBaTtb npobnemy,

paccmaTtpvBaTb ee BCECTOPOHHE;
- yCTaHaBnuBaTb

CYLLEeCTBEHHbIN
NPU3HaK WM OCHOBaHUA Ansd

BGuonormnyeckne Teopun: knetoyHas teopus T. WBaHHa, M LWnengena, P.
BupxoBa;

KNoHanbHO-CeNeKTMBHOro ummyHuteta 1. Qpnux, UN.N. MeyHukoBa,
XPOMOCOMHasi

Teopuss HacneacteeHHocTn T. MopraHa, 3akoH 3apogbleBoro cxoactea K.
Bbapa,

3BONOUMOHHAA Teopusa Y. [lapBuHa, CUHTETUYECKAs Teopus 3BOSIHOLIUN,
Teopus

aHTpornoreHesa Y. [apsuHa; Teopuss GuoreoueHosa B.H. Cykauéra;
yyeHua H.W.

Basunosa - o LleHTpax MHOroobpasuns n NpoNCXoXAeHNs KynbTYPHbIX
pacTteHuin, A.H.

CeBepuoBa - 0 NyTaX U HanpasreHusix asonouun, B.N. BepHaackoro - o
ouocdepe;

3aKoHbl (egMHOObOpa3ns NOTOMKOB MEPBOro MOKOMEHUS, pacLienneHns
NPWU3HaKoB,




CpaBHeHus, Knaccudukaumm wn
06006LeHuns;

- onpenendaTb uennm
OeATeSIbHOCTH, 3ajaBaTb
napamMmeTpbl 1N KpuUtepmun ux
OOCTMXKEeHNA;

- B
bIIBNATb 3aKOHOMEPHOCTU U
NpoTMBOpPEYNS B

paccMaTpuBaeMblX ABNEHUAX;
- BHOCUTb KOPPEKTUBbI B

NeATenbHOCTb,
COOTBETCTBME PE3YNbTaToB
Lensam, oueHnBaTb PUCKK
NnocneacTBui AesaTeNbHOCTH;
- pas3BuBaThb
MbILLSIEHNE MPU peLleHnn
PKM3HEHHbIX Npobnem

0) 6asoBble

uccnegoBaTenbCKue

OEeNCcTBUA:

- BnageTb HaBblkamMyn y4yebHo-

nccneaoBaTenbCKon n

NMPOEKTHOWN AEeATeNbHOCTH,
HaBbIkaMu paspeLueHus

npobnew;

BbISIBMSITb NPUYMHHO-

CNeACTBEHHbIe CBS13U U

akTyanusupoBaTb 3agady,
BblABUraTb rMnoTesy ee

oLeHuBaTb

KpeaTtunBHoOe

He3aBMCUMOro HacnegoBaHus npusHakoB [.  Mengens, cuenneHHoro
HacrnegoBaHMA NPU3HAKOB M HapylleHus cuenneHuss reHoB T. MopraHa;
roMONIOrM4ecknx psiaoB B HacneacTBeHHOM wmameHumBoctu H.W. Basunosa,
reHeTnyeckoro pasHoBecus [bk. Xapau w B. BanHbepra; 3apopbiieBoro
cxoactsa K. bapa, 6uoreHeTudeckoro 3akoHa 3. ['ekkensa, ®. Mionnepa);
NPUHLUMNBI (YUCTOTbI ramMeT, KOMMIIEMEHTapPHOCTH);

npasuna (MmHumyma HO. JInbuxa, akonorn4eckon nupammuabl Yncen, dmomaccsl
N SHEprum);

rmnoTesbl (koauepsaTHon A.V. OnapuHa, nepBuyHoro 0ynboHa k. XongenHa,
mukpocgep C. dokca, pnbosuma T. Hek);

- cchopmmpoBaTb YMEHWUS pacKkpbiBaTb COAEpXaHWe OCHOBOMOMarawLmx
OMONOrM4Yecknx TEOPUN N rMNOTE3: KINETOYHOM, XPOMOCOMHOWN, MYyTaLMOHHOW,
3BOJSTIOLUMOHHON, MPOUCXOXOAEHUS XMU3HU U YernoBeka; BnageHue CuUCcTemomn
3HaHUN 06 OCHOBHbIX MeTOA4ax Hay4yHOro MO3HaHUA, WCMONb3yEMbIX B
Oronornyecknx nccrneaoBaHUSX XMBbIX OOBEKTOB WM 3KocUcTeM (onucaHue,
n3MepeHue, nposefeHue HabnwogeHun); cnocobamn BbISIBAEHUA W OLEHKU
AHTPOMNOreHHbIX UIBMEHEHWI B NPUPOAE;

- chopMmnpoBaTb YMEHUS packpbiBaTb OCHOBoMofaratowme 6uonornyeckme
3akoHbl M 3akoHomepHocTn (. MeHgens, T. MopraHa, H./. Basunosa, 3.
lekkena, ®. Miwonnepa, K. bapa), rpaHuubl X MPUMEHUMMOCTU K XXUBbIM
cucrtemam;

- YMETb BbIAENSATb CYLLECTBEHHbIE NPU3HAKW:

CTPOEHUSI BUPYCOB, KINETOK MPOKapuoT W  3yKapuoT;, OAHOKIMETOYHbIX U
MHOrOKNETOYHbIX OPraHn3MoB, BMAOB, GUOreoLeHO30B, IKOCUCTEM U
onocdeptl;

CTPOEHMSA OpraHOB U CUCTEM OPraHOB PaCTEHWM, XXMBOTHbIX, YEIOBEKa;
NPOLECCOB XU3HEAEATENbHOCTU, MPOTEKaLLMX B OpraHM3Max pacTeHun,
XMBOTHbIX M YenoBeka; bruonorn4yecknx NpoLEeCCoB: obmeHa
BeLlecTB (meTabonuam), NHpopmMauun "
npeBpaLleHnsa aHeprum, 6poxeHusi, aBTOTPOGHOIO U reTepoTpodHOro TUMNOB
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peLleHns, HaxoanTb nuTaHus,

aprymMeHTbl ans OTOCMHTE3a W XEeMOCUHTe3a, MWUTO3a, MeKno3a, rameToreHesa,

[oKasaTenscTea cBoux | dMOpuoreHesa,

YyTBEPXAEHWN, NOCTAMBPUOHANBHOrO PasBUTUS, PasMHOXEHUS, UHOUBUOYANbHOIO Pa3BUTUS

3agaBsaT | opraHM3ama (OHTOreHesa), B3aUMOOEWCTBUS [EHOB, reTeposuca; OencTBuin

b napameTpbl UK  KPUTEPWUWN | UICKYCCTBEHHOrO OTOOpa, CTabuUnManpylowero, ABWXKYLLErO M paspbliBaOLLErO

pelleHuns; €CTECTBEHHOrO oTbopa; annonaTpuyeckoro n CMMMNATPUYECKOro

- aHanuaupoBaTb MOfyYeHHble | BUAOOOPA30BaHUSA; BAUSHUA OBWXKYLLMX CUST  3BOMOUMW  Ha reHOQOHS,

B xo4e peLueHns nonynauun;  NPUCNocobneHHOCTU  OpraHM3MoB K cpede  obutaHwms,
3agayv pes3ynbTaThbl, | YepeaoBaHUA HanpasneHWn 3BOSMOUUKN; KPyroBopoTa BeLecTB M MNOTOKa
KPUTUYECKM OUEeHMBaTb  UX | S3HEePrun B 3KOCUCTEMAX;

AOCTOBEPHOCTb, - npuobpectn onbIT NPUMEHEHUS OCHOBHbLIX METOAOB HAy4YHOro MO3HaHWS,

nporHo3npoBatb MU3MEHEHUE B
HOBbIX YCITOBUAX;
- YMeTb MNepeHOCUTb 3HaHUA B

no3HaBaTerlbHY0 n
NpPaKTU4ECKYH obnactu
XN3HeOeaTenbHOCTH;
- YMETb MHTErpupoBaTtb 3HaHus
n3 pa3HbIX npeaMeTHbIX
obnacrten;
- BblABMraTb HOBble uMaew,
npegnaratb

OpuUrMHanbHble noaxoabl W
peLlleHus:;
- CNOCOBHOCTb nx
NCMonb30BaHMs B

no3HaBaTeNnbHOU N couManbHON
npakTuke

nucnonb3yemblx B Ouonormn: HabnwaeHUa W ONUCaHUSA XKMBbIX CUCTEM,
NpoLECcCOB W SBMEHWWA; OpraHMsaumMm W npoBeAeHus Buonorny4eckoro
3KCNepuMMEHTa, BbIOBWKEHUS TUNOTE3, BbISABNATL 3aBMCUMOCTU  MeXay
nccrnegyeMbiMn - BENUYMHAMK, OOBSACHATb MNOMYYEHHbIE pe3ynbTatbhl U
dopmynMpoBaTb BbIBOAbl C MCMNOMb30BAaHMEM Hay4HbIX MOHATUW, TEOPUN W
3aKOHOB;

- chopmupoBaTb YMEHUSI BblOENATb CYLWECTBEHHble MNPWU3HAKM BUPYCOB,
KNeToKk nNpoKapuMoT W 3yKapuoT; OAHOKMETOYHbIX W  MHOFOKNETOYHbIX
OpraHn3moB, BWOOB, OMOreoLeHO30B M 3KOCUMCTEM; OCOBEHHOCTU NPOLECcCOoB
obMeHa BeleCcTB M MNpeBpalleHns 3HeprMm B KreTke, (OTOCUHTE3A,
NnacTUYecKoro MU aHepreTndeckoro obmeHa, xeMocuHTe3a, MUTO3a, Menosa,
ONSIO4OTBOPEHNA, Pa3BUTUS U Pas3MHOXEHWS, WHOUBMAOYANbHOTO pPasBUTUSA
opraHuama (oHToreHesa), 60pb0bl 3a CyLLeCTBOBaHNE, eCTECTBEHHOro 0Tbopa,
B1aoobpasoBaHMs, NPUCNOCOONEHHOCTN OpraHM3MoB K cpede obutaHus,
BNUSAHNSE KOMMOHEHTOB 3KOCUCTEM, aHTPOMOreHHbIX U3MEHEHWNI B 3KOCUCTEMAX
CBOEN MECTHOCTW, KPYyroBopoTa BELLECTB M MpeBpalleHne 3Heprum B
onocdepe;

- chopmupoBaTb YMEHUS MPUMEHATb MOMyYEeHHblE 3HAHUS NS 0ObACHEHUS

9




B1MONorMyecknx NPoOLLECCOB U ABNEHUIN, ANA NPUHATUSA NPaAKTUYECKUX pPeLUEeHU
B MOBCEOHEBHOM XW3HM C Uenbio obecnevyeHns 6Ge3onacHOCTU CBOEro
300pOBbS M 300pPOBbSA  OKpyXarwLlmx nogen, cobnogeHus  340pOBOro
obpasa XuW3HW, HOpM

rPamMoTHOro noseaeHuns B OoKpyXxatoLien npupogHomn cpene;
NOHNMaHue

Heo6XoOMMOCTM  MCMNOSb30BaHUS [OOCTWMXKEHUA COBPEMEHHON Guonornn u
OuoTEXHOMOrMN AN pauuoHanbHOrO  MPMPOAONOSb30BaHUSA;  YMEHue
MCMNonb30oBaTb COOTBETCTBYIOLLME apryMeHTbl, GUONOrMYecKkyro TEPMUHOMOIUIO
M  CMMBOMUKY ANs [OoKasaTefbCTBa POACTBA  OPraHU3MOB  pasHbIX
CUCTEMAaTUYECKMX TPYNM; B3aMMOCBSI3N OpraHM3mMoB W cpeabl 0obOUTaHuS;
eOMHCTBa 4YeroBeYeckux pac; HeobXxoaMMOCTU 300pPOBOro obpasa KU3HW,
coxpaHeHuss  pasHoobpasusi BWMOOB W 3KOCUCTEM, Kak  YCnoBus
COCYLLECTBOBaHNS NpMpoadbl U YenoBeYecTBa;

- cchopmunpoBaTb YMEHWUs pellaTb Ouorormyeckne 3agaudv, COCTaBMsATb
FEHOTUMUYECKNE CXEeMbl CKpeLUMBaHWUA Ans pasHblX TUMOB HacregoBaHUs
NMPU3HAKOB Yy OpPraHM3MOB, COCTaBNATb CXEMbl NEPeHOca BELLECTB U SHEprun B
akocucteMax (Uenu nuTaHWsl, NUWEBble CEeTU), BbIABNATb MNPUYMHHO-
CNeACTBEHHble CBSA3N MeXxay WuccrneayembiMy GUONOrnyecknmmn obbekTamu,
npoueccamm u SIBNEHUSMU; OenaTb BbIBOAbl W MPOrHO3bl Ha OCHOBaHWUU
MOMyYeHHbIX Pe3ynbTaToB;

- cchopmmpoBaTb yMeHus KPUTUYECKM oLeHMBaTb NHGOPMaLMIO
GUONOrMYecKoro CoaepXaHusi, BKIHOYAKOLLYIO MCEBOOHAYYHblE 3HaHWUS U3
Pasfu4YHbIX UCTOYHWKOB (CpeacTBa MaccoBOW  MHdpopmauuu,  Hay4dHo-
nonynsipHble  mMartepuanbl);  MHTEpPNpPeTUpoBaTb  3TUYECKME  acneKTbl
COBpPEMEHHbIX MccrnegoBaHun B OGuonorun, meauumHe, OGUOTEXHONOruu;
paccmatpuBaTb rrnobanbHble 3Korormyeckne npobnembl COBPEMEHHOCTH,
dopmmnpoBaTb MO OTHOLUEHMIO K HUM COOCTBEHHY MNO3ULMID, YMEHUe
OuUeHMBaTb 3TUYECKME acnekTbl COBPEMEHHbIX WccregoBaHuMn B obnacTtu
OMOTEXHOMOMMN N FEHETUYECKMX TEXHOMOMM (KNOHMpOBaHME, UCKYCCTBEHHOE
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ONfIO4OTBOPEHME,  HanpaBfeHHOe W3MEeHeHMe TreHoMa W co3fdaHue

TPaHCreHHbIX OpraHM3moB);

- chopMUpoBaTL YMEHMSI CO3[aBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE

coobLleHNss Ha oOcHoBe 6Guomnornyeckon WHOPMAUMM U3 HECKONbKUX

NCTOYHMKOB, FPaMOTHO UCMOMb30BaTh NOHATUMHbBIA annapaTt Guonoruu;

- yMeTb BblABUraTb [MNOTe3bl, MNPOBEPSATb WX  3KCMEPUMEHTaNbHLIMU
cpeacTBamu,

dopMynmpys uenb NccneaoBaHusl, aHanM3npoBaThb NosyYeHHble pesynbTaThl U

genatb

11




BbIBOAbI;
- NpyHMMaTb y4yacTue B Hay4yHo-uccrnegoBaTtesnbckon pabote no Guonoruw,
3Konormm n meguumHe, NpoBoauMoN Ha 6ase LUKOMbHbIX Hay4HbIX O6LLECTB U
nybrnvyHO nNpeacTaBnATb  MOflydeHHble  pesynbTaTbl  Ha  YYEeHUYEeCKuX
KOHbEepPEHLMSX pasHOro

YPOBHS;

OK 02.
Mcnonb3oBaTb

COBPEMEHHbIE
cpeacTBa noucka,

aHanmsa un
NHTEepnpeTaumm
NHopMaLUUn n
NH(POPMaLNOHHbIE
TexHonorum ang
BbIMOMNHEHNA 3aaa4
I:IpO(beCCI/IOHaJ'IbHO

n
noeAaATernbHOCTU

B obnactu UEHHOCTU Hay4yHOro
No3HaHus:

-ChOpPMMPOBAHHOCTb
MUPOBO33pPEHMS,

COOTBETCTBYIOLLEIO
COBPEMEHHOMY
YPOBHIO  pasBUTUS Hayku MU

0bOLLEeCTBEHHOW NPaKTUKN,

OCHOBaAHHOIo Ha Auanore
KyInbTyp,

CI'IOCO6CTByPOU.l,eFO OCO3HaHuto

CBOEro Mecra B
NONNKYTbTYPHOM

MUpe;

- COBEpPLLUEHCTBOBAHNE S13bIKOBOW
"
YynTaTenNbCKon

KynbTypbl  Kak

cpeacTBa B3anMOLENCTBUS

Mexy

- cdopmMupoBaTb YMEHMUSI KPUTUYECKM oOueHMBaTb WHdopmauuto
omnonornyeckoro

CoAepXXaHns, BKIOYAKOLLYH MNCEBAOHAYYHbIE 3HAHUS U3 PasfIMYHbIX
MCTOYHUKOB

(cpeactBa  MaccoBoM  MHOpMauUMK,  HaydHO-MOMNyNspHble  MaTepuansbl);
WHTEpPNPeTMpOBaTb 3TMYECKME acrneKTbl COBPEMEHHbLIX MCCReaoBaHUN B
ounonorun,

MeauumHe, OUOTEXHOMNOMNMU;

- MHTepnpeTupoBaTb 3TUYECKME acnekTbl COBPEMEHHbLIX WCCNegoBaHUA B
ounonorun,

MeanuuHe, OuoTexHonoruu; paccmaTtpuBaTb rnobanbHble 3KONornyeckme

npobnembl

COBPEMEHHOCTW, (OpPMMPOBATL MO OTHOLUEHUD K HUM  COBCTBEHHYIO

nosuumio,

YMEHNE OUEeHMBaTb 3TUYECKME acneKkTbl COBPEMEHHbLIX MWCCrefoBaHUN B

obnactu

OMOTEXHOMOMMM N  TEHETUYECKMX TEXHOSOMMIN (KNOHMPOBaHME,
NCKYCCTBEHHOE

ONnoAOTBOPEHME,  HanpaBfieHHOE  U3MEeHeHMe T[eHOMa W cOo3daHue

TPaHCreHHbIX

OpraHvM3mMoB);

- copmupoBaTb YMEHUA co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHbIE
coobuleHus

Ha OCHOoBe Ouonornyeckon uHOpPMaLMM U3 HECKONbKUX WMCTOYHWUKOB,
rpamoTHO

12



JI0AbMU U MO3HaAaHUA MUPa;
- OCO3HaHune LuUeHHOCTU

Hay4YHOW

AEATENbHOCTH, rOTOBHOCTb
OCYLLECTBNATb  MNPOEKTHYI "
nccnenoBaTenbCKyto
AeATeNbHOCTb

NHONBMAOYaNbHO W B rpynne;
OBnageHve

yHUBEpCanbHbIM
"
y4yeOHbIMU
no3HaBaTeslbHbIM
"
NENCTBUAMM:

NCnonb30BaThb NOHATUWHLIM annapaT duonorum

13




B) paboTa ¢ uHcpopmaumen:
- BnageTtb HaBblKamu
nonyyeHnss UHgopmaumm K3
MCTOYHUKOB  pasHbiX  TUMOB,
CaMOCTOSATENbHO OCYLLECTBIATh
MOWCK, aHanms,
cuctemaTtmsaumio 7
WHTEepnpeTaumio  nHdopmaumnm
pasnuyHbIX BMAOB U  opMm
NpeacTaBneHns:;
- co3gaBaTb TEKCTbI B
pasnu4yHbIX hopmaTax C y4eTom
HasHa4eHusa nHopMaLnm
LeneBon ayanTopum,
BblIOMpas onTMMarbHyto
copmy
npeacTaBneHns n
BM3yanusauuu;
- OueHMBaTb OOCTOBEPHOCTb,
NEerMTMMHOCTb MHdopMaumn, ee
COOTBETCTBME  MNpPaBOBbIM U
MOParbHO-3TUYECKUM HOpMaM;
- ncnonb3oBaTb  CpeacTea

NHPOPMALIMOHHBIX n

KOMMYHUKaLMOHHbIX

TEeXHOMOorni B peLleHnm
KOTHUTUBHbIX,

KOMMYHMKaTUBHbIX n

OpraHu3auMoHHbIX  3agady  C
cobnogeHnem

14




TpeboBaHun
SProHOMMUKN,
©e3onacHocTy,

TEXHUKUN
TMrmeHbl,

15




pecypcocbepexeHns, npaBoBbIX
N 9TUYMECKMX  HOPM,

HOpM
MHOPMaLNOHHOM
©e3onacHocTY;

- BnNageTb

HaBblKamMu
pacrnosHaBaHuss U 3aluTbl
NHdopMaLuu,
NHdOPMaLNOHHOM
©e30nacHOCTN NIMYHOCTH
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OK 04.
A heKTUBHO

B3anMoJencTBoBa

T b pabortatb
B KONnekTnee
KoMaHae

n

- TOTOBHOCTb K CaMOpa3BUTUIO,
CaMOCTOATESNIbHOCTU "
camoonpeaeneHmio;
-OBMnageHne HaBblkaMu
y4yebHo-
ncenenoBaTernbCKon,
NPOEKTHOWN 1 coumnanbHOM
aeatenbHocTn; OBnageHue

yHUBepcarbHbIM
M KOMMYHUKaTUBHbIMU
AeNCTBUSIMN:

0) coBMecTHasa AeATeNnbHOCTb:
- noHMMaTb W UCNONbL3oBaTb
npeuMmyLlecTsa KOMaHOHOW U
nHaMBuAayansHon paboTbl;

- MPUHUMaTbL Uenn COBMECTHON
AesTenbHOCTU, OpPraHnM30BbIBaTb
N KOOPAMHUPOBATb OAENCTBUSA MO
€e [OOCTMXEHUI: COCTaBnATb
nrnaH OencTeun, pacnpenensrtb

pormM C  Yy4eTOM  MHEHUN
Yy4aCTHUKOB obcyxaatb
pes3ynbTaThbl

COBMECTHOW paboThbl;

- chopMUupoBaTL YMEHUSI co3gaBaTb COOCTBEHHblE MUCbMEHHbIE U YCTHbIE
coobLieHNss Ha ocHoBe 6uornornyeckon WHGOPMaLUN U3 HECKONbKMX
NCTOYHMKOB, FPaMOTHO UCMOMb30BaTb NOHSATUIHbLIA annapaTt Guonornu;

- yMeTb BblgBUraTb rUMNOTE3bl, MNPOBEPSATb WX  3SKCMEPUMEHTaNbHbIMU
cpeacTBamun, opMynmpys Lenb UCCIeAoBaHUsl, aHanM3npoBaThb NOSyYeHHble
pesynbTaTbl M AenaTtb BblBOAbI;

- NPUHMMaTb yyacTue B Hay4yHo-UccregoBaTernbcko paboTe no Guonoruw,
3KOMNOMMM U MeauLMHe, NPOBOANMON Ha 6ase LUKOMbHBLIX Hay4YHbIX OOLLECTB U
ny6rMyHo NpeacTaBnsATb  MNOMyYeHHble  pes3ynbTaTbl Ha  YYEeHUYECKMX
KOH(pepeHLMsAX pasHOro ypoBHS

17




- KOOpAWHMPOBATb n
BbIMOMNHATL paboTy B YCMOBUSAX
pearibHOro, BUpPTyarbHOro "
KOMOWHNPOBAHHOIO
B3aMOOENCTBUS;

- OCyLecCTBMSATb MO3UTUBHOE
cTpaTternyeckoe mnoBedeHne B

pasnnYHbIX cuTyaumsx,
NposiBNATL TBOPYECTBO n
BOObOpaxeHue, ObITb
NHULIMATUBHbIM

OBnapeHue

YHUBepcanbHbIMU
perynsiTuBHbIMM
AeUCTBUAMM:

r) NpuHATME cebA M [pyrux
nogen:

- NPUHMMAaTb MOTWBbI "
apryMeHTbl ApYrux nogen npu
aHanuse pe3yrnbTaToB
OeATENbHOCTY;

- Mpu3HaBaTb CBOE TMpaBO W
npaBo  Apyrux Jriogen  Ha
ownobku;

- passBuBaTb CMNOCOBHOCTb
NOHMMATbL MUP C  NO3ULMK

ApYyroro
yenoseka
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OK 07.
CopencrtBoBaTtb
COXpaHeHuto
oKpyxatoLen
cpenpbl,
pecypcocbepexeHmn

B obnactu
3KOJI0rM4eckKoro
BOCNUTaHUSA:

chopmmpoBaHHOC
Tb 9KOJTOrMYECKON

KynbTypbl,
NOHMMaHune BNNSAHUS
coumanbHo-
9KOHOMMYECKMX npoueccos
Ha

- BfageTb CUCTEMOM 3HaHWA 006 OCHOBHbIX METOAax Hay4yHOro MO3HaHWS,

ncnonb3yemblX B OMOMOrMYECKUX WCCREeAOBaHUAX >KMBbIX OOBLEKTOB U

aKocuctem (onucaHve, usmepeHue, nposefeHwe HabnwaeHwun); cnocobamu

BbISIBIEHNSA N OLEHKN aHTPOMOreHHbIX U3BMEHEHMI B NPUpPOaE;

- YMETb BbISBMATb OTNMYUTENbHbIE MPU3HAKU XMBbLIX CUCTEM, B TOM 4UCIE
rpnbos,

pacTteHun,
obuTaHus,

XMUBOTHbLIX W YeJlOBEKa, I'IpI/ICI'IOCO6J'IeHHOCTb BNMOOB K cCpene
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to,
NPUMEHSTb
3HaHus 00
N3MEHEHUN
KnumarTa,
NPUHLUMNbI
BGepexnmBoro
NPOV3BOACTBA,
a(ppeKkTnBHO
JencTBoBaTb
B
YypesBbl4anHbl
X CUTyaumsix

COCTOSIHNe npUpoaHOn n
coumanbHOn cpenpbl, 0Co3HaHue
rmodanbHoro
XapakTtepa
3KOnornyeckmx npobnew;
- NaHupoBaHne n
OCYLLECTBMIEHMEe [OEeNCTBUA B
OKpYy)XalLlen cpeae Ha OCHoBe
3HaHUA  uenenm  YCTOMYMBOTO
pa3BUTUS YENOBEYECTBA;

aKTUBHOE HenpusTue OeNCTBUN,
NPUHOCSLLMX Bpen OKpyKatoLLemn
cpene;
- yMeHMe MnporHo3vpoBaTb
HebnaronpuaTHble
aKonornyeckme nocneacTeus
npeanpuHMMaemMbix  OeUCTBUMN,
npenoTepawaTh Ux;
- pacLmpeHune

onbiTa AesaTenbHOCTH
3KONOrmM4yecKkomn
HanpaBIEHHOCTY;
- oBfnageHue HaBblkaMu
y4yebHO-  mnccnegoBaTenbCKon,
NPOEKTHOWN U
coumanbHOW OeATENbHOCTU

abnortmyecknx n OUOTUYECKMX KOMMOHEHTOB 3KOCUCTEM, B3aMMOCBS3eNn
OpraHM3mMoB B C0o0OLLeCTBaX, aHTPOMOreHHbIX WM3MEHEHUA B 3KOCUCTEMAX
CBOEWN MECTHOCTH;

- YMeTb BblOENATb CYLECTBEHHble MpPU3HaKu ©OMOMNorMyecknx mMpoLEeCCoB:
obmeHa BewlecTB (MeTabonuam), MHOpMauun M npeBpaLLeHUs IHEeprum,
OpoXeHus, aBTOTPOHOro N reTepoTPodHOro TUMNOB NUTaHUSA, PoTOoCMHTE3a U
XEeMOCUHTE3a, MUTO3a, Meno3a, rameToreHesa, ambpuoreHesa,
NOCTAIMOPUOHANBHOIO Pas3BUTUSA, Pa3MHOXEHUS, UHAMBMAOYANbHOrO Pa3BUTUS
opraHmama (OHTOreHesa), B3auMMOOEWCTBUSA [EHOB, reTepos3uca; OenCTBUMn
NCKYCCTBEHHOro O0TOGOpa, CTabMNU3NPYIOLLIEro, ABWXKYLLErO M pas3pbiBaloLLEro

eCTeCTBEeHHOro 0T60pa; annonaTtpmu4eckoro n cnmMnaTpn4eckKkoro
BI/I/J,OO6pa3OBaHI/IFI; BIMNAHUNA OBWXYLWLKUX CUIT  3BOJTOUMK  Ha FeHO(bOHﬁl1
nonynauunun; I'IpMCI'IOCO6J'IeHHOCTI/I opraHm3mMoB K cpene obutaHug,

yepeanosaHunA Hal'lpaBJ'IeHI/Iﬁ 3BOJTIOLNN;
QHEPINnN B 3KOCUCTEMAX

Kpyroeopota BewecTB U TMOTOKa
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2. CTpyKTypa u cogepxaHue obuweobpaszoBaTesibHOM AUCLMNIIUHDI
2.1.06bem gucumniivMHbl U BUAbl y4eb6Hon paboThl

Bup yuyebHon paboThbl O61bem B yacax
O61bem obpasoBaTenibHOM NPOrpaMMbl AUCLUNIIUHDI 144

B T.u.

OcHOBHOe coaepxaHue 112

BT. Y.

TeopeTnyeckoe obyyeHve 68
npakTuyeckne 3aHaTus 68

nabopaTopHbie 3aHATUSA

npO(beCCMOHanbHO-OpVIGHTVIpOBaHHoe cogepxaHue

24
(copepxaHue
npuKnNagHoro Moayns)
CamocTtosiTenbHasa paboTa 8

NMpomexyToyHasa aTrecTauusa (3K3ameH) -
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2.2. TemaTU4eCKUM NNaH U coaepxaHne ANCUUNSINHDI

HanmeHoBaHue | CopepxaHue y4ebHoro matepmana (OCHoBHoe 1 NpodeccMoHanbHO-OPUEHTUPOBaHHOE), O6be | Popmupyembl
pa3fenoB n TemM nabopaTtopHbie U NpaKTU4YecKue 3aHATUSA, NpUKNagHon Moaynb (Npu M e
Hanu4um) yaco KOMMeTeHLun
B
1 2 3 4
Paspen 1. Knetka — cTpykTypHO-(pyHKLMOHaNbHaa eanHMULIA XXUBOIrO 36
Tema 1.1. OcHOBHoOe copepxaHue 2
Buonorus TeopeTnuyeckoe obyueHume: 2
Kak Hayka Buonorus kak Hayka. Csiab 61MONorMm ¢ ApyruMu Haykamu: 6roxumms, 6uodusnka, 6ronHuka,
reHoreorpadusa un gp. Pornb n mecto 6uonorun B oopmMmMpoBaHMM COBPEMEHHON HAayHYHOW KapTUHBI OK 02
Mupa.
3HauyeHune brnonormyeckmx aHaHun. ictopusa Guonornn. 3HayeHne LMToNnornm Ansa passuTms
Bronornn un
no3HaHuna npupodbl. MeToabl UMTONOMMN: MUKPOCKOMNUA, XpoMmaTorpadusi, anekTpodopes, Metoq,
MeYeHbIX aToMoB, AuddepeHumnanbHoe LeHTpUdyrnpoBaHue, KynbTypa KrneTok
Tema 1.2. O6wasn | OcHoBHOe coaepXaHue 2
XapaKTepucTuka | TeopeTuyeckoe obyveHue: 2
KU3HU PasHoo6pasue 6rocuctem. OpraHusaums GUonoriecknx cucteM. YpoBHM opraHuaumm
BruocucTem: MonNeKkynsipHO-reHeTUYECKNIn, OPraHONAHO-KITETOYHbIN, OPraHU3MEHHbIN, OK 02
NonynsiLMOHHO-BMAOBOW, SKOCUCTEMHBIN (BroreoueHoTMYeCKUIn), BuochepHbin. Haykn,
nyyaruwme drnonormyeckme o6bEKThI Ha
pas3HbIX YPOBHSIX OpraHun3aumm xmn3Hn. ObLias xapakTepmucTmka XXn3Hu, CBONCTBA XXMBbLIX CUCTEM.
Mpouecceol, nponcxogsuwme B buocmcrtemax
Tema 1.3. OcHOBHoOE cogepxaHue 6
Buonorunyecku TeopeTuyeckoe obyyeHue: 2
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BaXHble XNMUYECKnii cocTaB KNeTkn. HeopraHmyeckme BewecTBa KneTku, Ux buonornyeckas porb. OK 01
XUMu4yeckue OpraHuyeckune BellecTsa knetku. bronornyeckne nonmmepsl. Benku. CTpykTypa 1 pyHKLMM OK 02
coeAnHeHus 6enkoBor Monekynbl. PepMeHTbl, NPUHLMN UX OENCTBUSA. YIneBoabl. bronormyeckue gyHKumnm OK 04

yrnesoos.

Jinnngel. OBwmi nnaH cTpoenus. MuapodunesHo-rnapodobHile ceoricTBa. Knaccmudumkaumns

nMNnaoB.
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Buonornyeckmne cdoyHkunmn nunmuaos. ATO. CtpoeHne monekynbl AT®. buonornveckune yHkumm AT

MpaKkTuyeckne 3aHATUA:

Ponb 6enkoB, yrneBogoB 1 XXMPOB B OpraHM3Me YyenoBeka. ButammHbl 1 6MONOrM4Yeckn akTMBHbIE
Ao6aBKN, X 3HAYEHME B XXN3HN OpraHm3mMa venoBeka. [Mno- n aBuTammHo3bl X NOCNeACcTBUS.
MpeactaBneHue

YCTHbIX COOBLLEHNIN C Npe3eHTaunen, NoAroTOBMNEHHbIX MO NEPEYHIO MCTOYHNKOB,
peKOMEHA0BAHHbIX NpenogaBaTenem

NaGopaTtopHble 3aHATUA:

JTabopaTopHas pabota “OnpegeneHune sutammHa C B npogyKTax NnuTaHus”
MoaroToBka BapnaHTOB OMbITa, HAONOAEHME 38 KAYECTBEHHLIMU peakumnsamu, 3anonHeHne paboyen
Tabnuupl, MHTEpPNpeTaunsa HabnogaeMbix sBeHni, PopMynnpoBaHMe BbIBOAOB

JTabopaTopHas pabota «['mapodunnbHO-rmapodobHbIE CBOMCTBA NUNNO0B»
MoaroToBka BapuaHTOB OMbITa, HAONIAEHNE N3MEHEHUS] PACTBOPUMOCTU NUNUAOB, 3anofiHEHWE
paboyen Tabnuubl, HTEPNpeTauna HabngaemMblx ABNeHUn, opMynMpoBaHue BbIBOOOB

Tema 1.4.
CTpyKTypHO-
pyHKUMOHaNbH
asi opraHu3auus
KNeToK

OcHoBHoOe cogepxaHue

TeopeTuyeckoe oby4eHue:

'

KnetoyHas Teopus (T. WeaHH, M. LLUnengeH, P. BupxoB). OCHOBHbIE NONOXEHNA COBPEMEHHOM
KNeToOYHON Teopuun. TuUnbl KNEToK: aykapuoTudeckas u npokapuotmyeckasi. CpaBHUTENbHas
XapaKTepUCTMKa KIETOK 3yKapuoT (PacTUTENBHON, XXMBOTHOM, rpnbHon). CTpoeHune
npokapuoTuyeckon krnetkn. OcCobeHHOCTM CTPOEHUS reTepoTPOdHOM 1 aBTOTPOHOM
NPOKapuoTU4EeCKnX KneTtok. CTpoeHne nnasmaTnyeckon

MeMbpaHbl. TpaHCNOPT BELLECTB Yepea nnasMaTnieckyro MeMOpaHy: NacCUBHbLIN N aKTUBHbIN.
OHOOoUMTO3:

MMHOUMTO3, dharounTos. Ak3ountos. O6onoyka nnu kneToyHasa cteHka. CTpykTypa n oyHKUMM

KNEeTOYHOWN CTEHKM pacTeHun, rpnbos

OK 01
OK 02
OK 04
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LUntonnasma. Untosone. Lintockenet. OaHoMeMOpaHHble OpraHoMabl KIEeTKM:
aHgonnasmaTtuyeckas cetb (AIC), annapat [NonboXn, NM30COMbI, NEPOKCUCOMbI, BaKyonn
pacTuTenbHbIX kneTok. CTpoeHne n pyHKUMM OgHOMEMOpPaHHbIX OpraHoONAoB KNeTkn. KneTouyHbin
cok. Typrop.

[MonyaBTOHOMHbIE OpraHoOUAbl KNETKU: MUTOXOHAPWN, NNacTUabl: XSI0ponnacTbl, XpOMONnacTbl,
nenkonnacTbl, UX CTPOEHME N PyHKUUKW. AOepHbI annapart KNneTku, CTpoeHne U yHKUUN.

HemembpaHHble opraHonbl KIeTKU: puboCoMbl, MUKPOTPYDOUKN, KNETOYHbIN LieHTp. OpraHonap!
ABVKEHUS: PECHUYKM U XTYTUKN. CTpOeHne n pyHKUMM HEMEMBPAHHbBIX OPraHOMAOB KIETKU

NaGopaTtopHble 3aHATUA:

JTabopaTopHas paboTta « CTpoeHue KNneTkn (pacTeHns, XXUBOTHbIE, IPUBLI) U KIETOYHbIE
BKIMOYEHNSA (Kpaxmar, KapoTUHOUAbI, XNOPONacTbl, XpOMONACTbI)»

MprnobpeTeHne onbiTa NPUMEHEHUS TEXHUKN MUKPOCKOMMPOBAHNA NPU BbIMOMHEHUN
nabopaTtopHbIx paboT. [NogrotoBka MMkponpenapaToB, HAbNOAEHNE C NOMOLLbHO
MMKPOCKONa, BbISIBNIEHWE pasnunyni

Mexay M3ydyaembiMy o6bekTamu, MHTepnpeTaums HabnoagaeMblx SBNEHUN, (opMynMpoBaHne
BbIBOJOB

JTabopaTopHas pabota «[1poHMuaemMocTb MeMbpaHbl (NNasmonus, 4ennasmonuna)»
MpnobpeTeHune onbiTa NPUMEHEHNSA TEXHUKN MUKPOCKOMMPOBAHUSA NPU BbINOSIHEHNN
nadopaTopHbIX paboT. [NoaroToBka MUKponpenapaToB, HAbNIAEHME C NMOMOLLLI MUKPOCKONA,
BbISIBNEHNE pa3nuyunin Mexay nsydaemMbiMy1 0ObeKTaMn, MHTepnpeTaunsa Habnogaemblix ABNEHUN,
dopMynnpoBaH1e BbIBO4OB

Tema 1.5.
CTpyKTypHO-
(pyHKUMOHaNbHbI
e chakTopbl

HacrnegcTBeHHOC
™

OcHoBHOe cogepxaHue

TeopeTuyeckoe obyueHme:

CTpoeHne XpomMocoM. XpOMOCOMHbI HABOP KNETOK, FOMOSIOMMYHbIE U HEFTOMOSOrMYHbIE
XPOMOCOMbI, ranfiouaHbIn U gunnonaHbin Habop. HyknenHosble kncnotbl. JHK n PHK. CtpoeHne
HYKITEMHOBbIX KACIOT. HykneoTtuabl. KomnnemeHTapHble a3oTUCTble oCHoBaHuA. [NpaBuno
Yapradpda. Ctpykrypa OHK — aBoriHas cnupanb. MectoHaxoxgeHue n buonorndeckme gyHKUMn
AOHK. JHK-akcnepTtuaa. Buabl PHK. ®dyHkumn PHK

B KNneTke

MpakTn4yeckne 3aHATUA:

OK 01
OK 02
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PeweHwne 3agad Ha onpegerieHne nocnenoBartesibHOCTU HYKNeoTnaos

Tema 1.6.
Mpouecchl
MaTpPUYHOro
CUHTe3a

OcHoBHoe coaepxaHue

TeopeTuyeckoe obyyeHume:

MaTpuyHbin cnHtes AHK — pennukaums. MpuHumnel pennukaumm OHK. MexaHuam pennukaumm
AOHK. Penapauusa OHK (qopennekaTuBHas, noctpennekaTneHasl). Peakumm maTtpmuyHOro cCuHTesa.
MpurHUKMN KOMNNEMEHTAPHOCTU B peakumnax MatpuyHoro cuHtesa. [JHK v reHbl. [eHeTuyeckui kog,
€ro CBOWCTBa.

TpaHckpunuma — maTpudHbin cuHTe3 PHK. TpaHcnaums n e€ aTtanbl. Ycnosusi BMocuHTe3a benka.
CtpoeHne

T-PHK v kognpoBaHne aMmnHokucrnoT. Ponb pyubocom B BUocnHTese bernka

OK 01
OK 02
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MpaKkTuyeckme 3aHATUA:

PeweHuve 3agay Ha onpegeneHne nocrneaoBaTeNlbHOCTU aMUHOKUCIIOT B Monekyne Gernka.
PeweHune 3agay Ha onpegeneHune nocrnegoBaTenlbHOCTU aMUHOKMCIOT B Morekyne 6enka B crnyyae
N3MeHeHua nocnegoBaTenbHOCTU HykneoTuaos JHK

Tema 1.7. OcHOBHoOe coaepxaHue 4
HekneTouHsl TeopeTuyeckoe oby4eHue: 2
e hopmbl Bupychbl — HekneToYHble (POpMbI XKM3HU U obnuraTHble napasnTbl. CTPOEHNe NPOCTbIX U CIIOXHbIX
XKU3HU BUPYCOB, peTpoBunpycoB, baktepunodaros. XusHeHHbIn umkn OHK-cogepxawwmx supycos, PHK-
cogepXxaLumx OK 02
BUpycoB, 6aktepunodaros. BUY, renatut Yenoseka. OK 04
Baktepun. ObLas xapakrepuctumka. NoHatre wramm. Bupychl n 6akTepum: CXoacTBa U pasnnyms
MpaKkTuyeckme 3aHATUA: 2
BupycHble n 6aktepumanbHble 3aboneBaHuns. Ob6Lmne NpMHLMNbI UICNONb30BaHUSA NEKAPCTBEHHbIX 2
BewecTB. OCOBEHHOCTN NPUMEHEHNS aHTUOMOTUKOB.
MpeacTaBneHmne yCTHbIX COOBLLEHMI C Npe3eHTaunen, NoaroToBAEHHbIX N0 NEPEYHIO NCTOYHUKOB,
pEeKOMeHO0BaHHbIX NpenogasaTenem
Tema 1.8. OcHOBHoOE cogepxaHue 4 OK 02
O6meH BelleCcTB | TeopeTuyeckoe obyyeHue: 4
U NpeBpaLleHne | Accumunaumsa n gUCCMmMmMnauus — ABe CTOPOHbI MeTabonumama. Tunbl oOMeHa BeLLecTB: 2
3Hepruu B aBTOTPOOHLIN U
KneTke reTepoTpodHbIN, adpObHbIN N aHAdPOBHbIN. AHEpreTudeckoe obecneveHme KneTkn: NnpespaLleHmne
AT® B 06MeHHbIX npoueccax. PepMeHTaTUBHBIN XapakTep peakumi KneToyHoro metabonuama
[MepBUYHbIA CMHTE3 OpraHNYecKnX BELLLECTB B kneTke. [nactnyeckuin obmeH. PoToCUHTES. 2
XemMocuHTe3. AHas3poOHbIN 3HepreTuyecknin oomeH. AHaspobHble opraHnambl. BpoxeHue,
aBTOTPOOHLIN U reTEPOTPOMHBIN TN NUTAHUA. AHA3POOHbLIE MUKPOOPraHn3Mbl Kak 06BHEKTbI
BuoTexHonormn. Atansl
9HepreTmnyeckoro obmeHa. [Mmkonuns. bruonornyeckoe OKUCNeHNE, UK KNETOYHOE AblxaHne
Tema 1.9. OcHoBHoOe cogepXxaHue 2
KuU3HeHHbIN TeopeTuueckoe obyyeHue: 2 OK 02
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LMKI KNeTKW. KneTouHbIn uukn, ero nepuoabl u perynauus. MNMeproabl HTEpdasbl X 0COBGEHHOCTMN. OK 04
MwuTos. AnddepeHumnaums

Meio3 KNEeTKN 1 apecT KNeToYHOoro umkna. [leneHne knetkn — mmtos. Ctagmm Mmuto3a 1 npomcxoasiume
npoLecchl.
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KapuoknHes un umtokmHes. brnonornyeckoe 3HayeHne mntosa. Menos — peyKUMOHHOE feneHne
kneTkn. Ctagmum menosa. Menos — ocHOBa NMofoBOro pa3amMHoXeHus. lNosegeHne XxpoMocom B
Menose.

KpoccuHrosep. bruonornyeckuin cmbicn menosa. Opdektol Menosa. Menos B XXM3HEHHOM LMKNe
OpraHn3moB

KoHTponbHas paboTta 2
MonekynapHbI ypoOBEHb OpraHn3auum XXMBoro
Paspen 2. CtpoeHue n pyHKLMM opraHusma 44
Tema 2.1. CopepxaHue 6
CtpoeHu MpocpeccruoHanbLHO-OpUEHTUPOBAHHOE COoAEpPXKaHUe TeopeTU4eCKoro ooy4yeHums 4
e OpaHoKNeToYHble opraHn3mbl. KonoHnanbsHble opraHn3mbl. MHOTOKNeTOYHbIE OpraHU3Mbl. OK 02
opraHusm B3anmocBsa3b Yacten MHOrOKNEeTOYHOro opraHnama. ®yHkums. OpraHbl U CUCTEMbI OPraHoB. OK 04
a AnnapaTbl OpraHoB.
"lomeocTas opraHmMamMa 1 ero nogaep>xaHue B npouecce Xn3HeaeaTenbHOCTU PacTEHUN. 4
dPyHKUMOHaNbHasa cMcTtemMa opraHoB. TKaHW pacTeHUn. TKaHW XXMBOTHbIX 1 YyenoBeka. OpraHbl
pacTeHun.
OpraHbl 1 cUCTEMbI OPraHOB XUBOTHbIX U YernoBeKka. 3HayeHne onopbl, ABMXKEHUS, MUTaHNS,
AblXaHWsl, TPAHCNOPTa BELLECTB, BblAENEeHUs, 3almTbl. 3HaYeHUe NPOsIBIIEHUS pasgpaKuMoCcTu U
perynsauum
OcHoBHOe coaepXaHue NPakTUYEeCKOro 3aHATUNA: 2
Teopusa knoHanbHO-cenekTMBHoOro uMmyHuteTa . Spnuxa, N.N. MeyHukoBa. 2
MHpeKUnoHHbIE 3aboneBaHns 1 anngemus. BaxkHenwme anngeMmmm B UICTOpUN
yernoseyecTBa. BakunHauus kak npodunakTnka MHPEKLUNOHHbIX 3aboneBaHni.
MpeacTaBneHne yCTHbIX COOBLLEHNI C Npe3eHTaumen, NoAroTOBMEHHbIX NO NEPEYHI0 UCTOYHUKOB,
pekoMeHO0BaHHbIX nNpenofasaTenemM
Tema 2.2. CopepxaHue 2
®opmbl MpodeccrmoHanbHO-OpUEeHTUPOBaAHHOE coAepKaHue TeopeTUYeCcKoro ooy4yeHus 2
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pa3MHOXeHus
OpraHM3mMoB

dopMbl pa3mMHOXeHUst opraHnamMoB. Becnonoe 1 nonosoe pa3mHoxeHue. Buabl 6ecnonoro
pa3MHOXEHUS: NPOCTOe ieNeHne HaaBoe, NoYKoBaHWe, pasMHOXEHNe cropamMu, BeretaTuBHoe
pasMHOXeHwue,

doparmeHTaums, KnoHMpoBaHue. [lonosBoe pasmMHOXeHMUE pacTEHUN.

OK 02
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Tema 2.3. OcHoBHOe coaepXXaHue 4
OHToreHes TeopeTuyeckoe oby4eHue: 4
XMBOTHbIX FameToreHes y XunBoTHbIX. CnepmaToreHes n ooreHe3. CTpoeHMe NosnoBbIX KNETOK. 2
" OnnopgoTtBopeHne 1 aMbpuoHanbHoOe pasBuUTUE XNBOTHbIX. MapTeHoreHes. OMOpuoreHes (Ha OK 02
Yenoseka npuMepe naHueTHuka). Ctagum OK 04
ambpuroreHesa
PocT n passutne xmBoTHbIX. [locTamMbBpuroHanbHbIM nepuog. Npsamoe n Henpsmoe pasBuTuHeE. 2
PasButre ¢ meTaMopd030M Y 6ECMO3BOHOYHbIX N MO3BOHOYHbIX XXMBOTHbIX. CTaann
NOCTAMBPNOHANBHOIO Pa3BUTUS Y XXMBOTHbLIX U YenoBeka. [Neprnoabl OHTOreHesa Yyenoseka.
Buonornyeckoe ctapeHme n cmepTb.
['epoHTONOIMNSA
Tema 2.4. OcHOBHoOe coaepxaHue 2
OHToreHes TeopeTuuyeckoe obyyeHue: 2 OK 02
pacTeHui FameTouT 1 cnopoduT. PasMHOXEHWe 1 pa3BuTHe Bogopocreit. PasMHOXeHWe 1 passuTie OK 04
CNOPOBbIX
pacTteHnin. PaaMHOXEHWE 1 pa3BUTUE CEMEHHbIX pacTeHun. PocT. Nepunogbl oHToreHesa pacTeHumn
Tema 2.5. OcHoBHoOe cogepxaHue 2
OcHoBHble TeopeTuyeckoe oby4eHue: 2
NOHATUA "eHeTUKa Kak Hayka O HacneaCcTBEHHOCTU U UBMEHYNBOCTU OpraHM3amoB. OCHOBHbIE reHETUYECKME OK 02
reHeTuKu MOHSATUSA U CMMBONbI. MeH. FeHoTun. deHoTun. AnnesnbHble reHbl. ANbTepHaTUBHbLIE NPU3HAKM.
[OMMHAHTHBIN 1
peLecCcuBHbIN Npu3Hakn. Fomosnrota u reteposuroTa. Yucras nuHus. MN'bdpuabl. OCHOBHbIE
mMeToabl
reHeTUKN: TMbpmnaonorMyecknii, LMTonorMdeckne, MonekynsapHo-reHeTudeckmne
Tema 2.6. OcHoOBHoOe coaepxaHue 4
3aKOHOMEepPHOCTH| TeopeTUUYECKOE OBYUEHMeE: 2
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HacregoBaHusA

3akoHomMepHoCTM 06pa3oBaHus rameT. 3akoHbl . Mengensa: MoHormbpraHoe ckpelmBaHue.
MpaBuno AoMnHMPOBaHUSA. 3aKoH eaMHO06pa3nsa NepBoro NOKoONeHMs. 3aKoH pacLuenneHms
NPWU3HaKOB.

LinTonornyeckme ocHOBbI MOHOrMBPMAHOIO CKpeLwmnBaHns. mnoTesa YNCTOTbI raMer.
AHanunsnpyollee ckpelwmBanune. OurnbpugHoe ckpewwmBaHme. 3akOH HE3aBUCUMOTO
HacrnegoBaHUSA NPU3HAKOB.

MonurnbpmngHoe HacnegoBaHUE N €ro 3aKOHOMEPHOCTU

MpodeccrmoHanbLHO-OpUEeHTUPOBaHHOE coaepKaHNe NPaKTUYECKOro 3aHATUS:

PelweHune 3aaay Ha onpeaeneHne BepoOATHOCTU BO3HUKHOBEHWUS HACcNeACTBEHHbIX NPU3HAKOB Npu
MOHO-,

OK 02
OK 04
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an-, I'IOJ'IVII'VI6pVILI,HOM M aHanmanpyruwiemMm ckpewmBaHn, coctaBneHne reHoTUNM4eCKNX CXem
CcKpelwnBaHnA paCTeHMIZ.

Tema 2.7.
B3aumopgencrteue
reHoB

OcHoBHoe coaepxaHue

TeopeTuyeckoe obyyeHue:

"eHOTMN Kak LenocTHas cuctema. MHoXecTBeHHOe AencTBMe reHoB. NnenoTtponu4.
MHoXXecTBEHHbIN annenuam. Baanmogencrame annesnbHbiX reHoB. KogoMMHUpoBaHue.
B3saumopgencreme HeannernbHbIX

reHoB. KomnnemeHTapHOCTb. AnucTas. [Nonnmepus

MpodeccnoHanbLHO-OpUEHTUPOBaAHHOE CoAepPXKaHUe NPAKTUYECKOro 3aHATUS:

PeweHwne 3agay Ha onpegeneHne BepoATHOCTU BO3HNKHOBEHUA HacnegCTBEHHbIX NMPU3HAKOB MNpun

pasfiMyHbIX TUNax B3aMMOLENCTBUSA FEHOB, COCTaBMEHNE TEHOTUNMNYECKUX CXEM CKPELLUBaHUSA
pacTEHNN.

OK 01
OK 02

Tema 2.8.
CuenneHHoe
HacrnegoBaHue
NPU3HaKoB

OcHOBHoOE cogepxaHue

TeopeTuyeckoe obyyeHue:

3akoHbI T. MopraHa. CuenneHHoe HacnegoBaHUe reHoB, HapyLwleHune cuenneHund. XpOMOCOMHaFI
Teopuda HacneaCcrtBeHHOCTU. "eHeTMyeckoe KapTupoBaHne XpoMOCOM. Mcnonb3oBaHue
KpoccuHroeepa ans

COCTaBJ1E€EHNA TEeHETUYECKNX KapT XPOMOCOM

MpodeccnoHanbLHO-OpUEHTUPOBaAHHOE CoAepPXKaHNe NPAKTUYECKOro 3aHATUS:

PeleHune 3agay Ha onpegeneHne BepoATHOCTN BO3HNKHOBEHUA HAacneaCTBEHHbIX MPU3HAKOB MNpu
cuenneHHoM HacrnegoBaHunn, coctaBiieHNe reHOTUNMYECKNX CXeM CKpeLLlnBaHUA paCTeHVIIZ.

OK 01
OK 02

Tema 2.9.
Nl eHeTHKa
nona

OcHoBHOe cogepxaHue

TeopeTuyeckoe obyueHmMe:

XpOMOCOMHbIM MexaHuU3M onpeneneHus nona. AytocoMbl U NOMOBbIE XPOMOCOMbI. [OMOrameTHbIN
N reTeporaMeTHbIN Non. [[eHeTMYeckas CTPyKTypa NomnoBbIX XpOMOCOM. HacnenoBaHve Npu3HaKoB,
CLeNNEeHHbIX C NOSIoM

MpakTn4yeckne 3aHATUA:

OK 01
OK 02
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PeweHwne 3agad Ha onpepgeneHne sBepoATHOCTN BO3HNKHOBEHUA HacneaCTBEHHbIX NMPU3HAKOB,
cuenneHHbIX
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C noJiom, coctaBlieHne reHoTUNnn4eCKnx cXxemMm CKpellumBaHuA

Tema OcHoBHoOe cogepXxaHue 4

2.10. TeopeTnyeckoe obyueHme: 2

leHeTuka KapuoTtun yenoseka. MeToapbl N3y4eHNsi reHETMKN YeToBEKa: reHeanorn4eckmnii, 6rmsHeLoBbIn,

YenoBek LIMTOreHeTUYECKNA, BUOXMMUYECKUIA, NONYNSALUMOHHO-CTaTUCTUYECKUIA. HacneacTBeHHbIe

a 3aboneBaHus YenoBeka. 'eHHblE N XPOMOCOMHbIE BOMe3HN YenoBeka. bonesHu ¢ HacneaCTBEHHOM OK 01
npeapacnonoXeHHOCTbo. 3HayeHe MeaULVHCKOM reHeTUKN B NpeaoTBpaLLEHMM U NIeYEHUN OK 02
reHeTu4eckux sabonesaHuin Yenoseka
MpaKkTuyeckme 3aHATUA: 2
PelueHne 3agay Ha onpeaeneHne BepoATHOCTU BO3HUKHOBEHMS HAaCNeACTBEHHbIX NPU3HAaKOB, 2

MCNONb3ysa MeToAbl FEHETUKN YenoBeka, COCTaBNEHNE rEHOTUNUYECKMX CXEM CKPELLMBAHWSI.
lMpencraBneHne yCcTHbIX
Cco0o0LLEeHNIN C Npe3eHTaunen o HacneacTBEeHHbIX 3aboneBaHNAX YerioBeka

Tema 2.11. OcHoOBHoOe coaepxaHue 4
3akoHoMepHOCTU| TeopeTUyeckoe oGy4eHue: 2
M3MEH4YNBOCTU BaaumopencTeme reHoTnna n cpefbl npy opMmmpoBaHnmn eHoTuna. IsMeH4nBoCTb NPU3HaKoB.
KayecTBeHHbIE 1 KONMYECTBEHHbIE NPU3HAKW. Buabl N3MEHYMBOCTU: HAacNeACTBEHHAs U

HeHacneacTBeHHas!.

3aKoH romosiormM4ecknx psiaoB B HacneacTseHHon nameHdmnsoctu (H.A. Basunos).

MoandukaunoHHas, nnu doeHoTunmyeckas n3aMeH4YnMBoCTb. Ponb cpeabl B MoangukaumoHHOM OK 01
n3meH4YMBoCTU. Hopma peakumu npuaHaka. BapnaunoHHbIi psa v BapyauvoHHas Kpusasi. OK 02
Xapakrepuctumka MmoamduKaunoHHON N3MEHYMBOCTU OK 04

HacnencTtBeHHas, unm reHotmnuyeckas uUameH4YnBocTb. KomOnHaTMBHasa M3MEH4YNBOCTb.
MyTaunoHHas N3MeH4YnBOCTb. Buabl MyTaumi: reHHble, XPOMOCOMHbIE, FEHOMHbIE. [1pUYKnHbI
BO3HWKHOBEHNSA MyTaLUn

MpaKkTu4yeckme 3aHATUA: 2

PelweHne 3agay Ha onpeperneHne Tuna mytauum npu nepegadye HacnenCrBeHHbIX NMPU3HAKOB,
CoCTaBlieHune

reHOTUNnN4YeCKMnX CXxemMm CKpelLlinBaHuA
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Tema 2.12. OcHoOBHOEe coaepxaHue ‘ 2 ‘ OK 01

36



Cenekuums TeopeTuyeckoe obyyeHue: 2 OK 02
OpraHu3mMoB Cenekumsa kak Hayka. MeTogpbl cenekunoHHom paboThl. [eTepo3unc 1 ero NpuynHbl. ICKyCCTBEHHbIN
0TOOP: MaccoBbIV 1 HAMBMAYANbHbLIN. OTanbl KOMOMHaUMoHHON cenekumn. CopT, nopoaa, LWTaMmm
AnNropuTmbl pelueHne 3agay Ha onpegernieHme BO3MOXHOIo BO3HMKHOBEHUS HAacNeaCTBEHHbIX
NPU3HaKoB
Nno cenekunn, COCTaBneHne reHOTUMUYECKUX CXEM CKpeLLMBaHNS
KoHTponbHas paboTta 2
CTpoeHue n yHKUMM opraHnsma
Pazgen 3. Teopusa aponouum 16
Tema 3.1. OcHoBHoOe cogepxaHue 2
UcTopus TeopeTnyeckoe obyyeHue: 2
SBOJTIOLMOHHOrO | Meppble 9BOMIOLMOHHBIE KOHLIeNUMK. MpagyanuctTudeckas aBonoLmMoHHas KoHuenumsa X.b.
yyeHun JTamapka. OK 02
Aswvxyime cunbl asonoumn. KpeaumoHmsm n tpaHcopmmuam. Cuctematuka K. JInHHes n eé OK 04
3HayeHue ans PopMMpoBaHNA Naeun 3BONKOLMN
Mpennocbinkn BO3HMKHOBEHUS AapBMHU3Ma. DBONOUMA BMAOB B npupoae. bopbba 3a
CyLLleCTBOBaHMe.
EctecTtBeHHbIN 0TOOP. [InBEPreHums npuaHakos 1 BuaoobpasoBaHme. OCHOBHbIE NOMOXEHUSA
cuHTEeTU4eckon Teopumn aponoumm (CT3I). Ponb aBontoumoHHOM Teopun B GOPMUPOBaAHUN
Hay4YHOW KapTWHbI Mu1pa
Tema 3.2. OcHOBHoOe cogepxaHue 2
MukpoaBoniouusi| TeopeTuueckoe obyyeHue: 2
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MwukpoaBonouMa M MakpO3BOSOLMSA Kak 3Tanbl 9BOMOLUMOHHOIO rnpouecca. 'eHeTu4eckme oOCHOBbI
aontounn. Mytaumm n kombmHaumm Kak anieMeHTapHbIN 3BONIOLMOHHBIV MaTepuan. MNonynauymsa
KaK ariemMeHTapHas eavHuLa 3BOMIOLMMN.

ABvxyLwime cunbl (pakTopbl) asonouun. MyTaunoHHbIM NpoLecc N KOMOMHATUBHAA N3MEHUYNBOCTb.
Mwurpaums. Msonauma nonynauuin: reorpaduyeckas (NpocTpaHcTBeHHas ), buonornyeckas
(penpoaykTuBHas).

EcTtecTtBeHHbIN 0TOOP — Hanpasnaowmn daktop asonoumn. bopbba 3a cyliecTBoBaHue Kak
MEeXaHuU3M

AENCTBUS eCTECTBEHHOIoO 0TOOpa B nonynsaunsax. Bua n ero kputepum (npmusHakm).
BuaooobpasoBaHue Kak pesynbTaT MUKPOIBONOLUM

OK 02
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Tema 3.3. OcHoBHOe coaepXXaHue 2
MakpoaBontouus | TeopeTuyeckoe obyyeHue: 2
Makpoasontouuns. Popmbl 1 OCHOBHbIE HanpaBneHus makpoasonoumm (A.H. Cesepuos). [NyTun 2 OK 02
AOCTWKeHnsa buonornyeckoro nporpecca: apoMmopdo3s, ngmoagantauus, obwas gereHepaums.
MeTonbl U3yvyeHNs MakpoaBonioLmMn. 3akoH 3apoableBoro cxoacTsea (3akoH K. bapa).
BuoreHeTnyeckuit 3akoH (3. Nekkensb,
®. Mionnep). O6uimMe 3akOHOMEPHOCTU (NpaBuia) 3BOHLMK
Tema 3.4. OcHoOBHoOe coaepxaHue 4
Bo3HukHoBeHu | TeopeTuyeckoe oby4yeHue: 4
€ u passutune 'MnoTesbl N TeopUN BO3HMKHOBEHUS XU3HN Ha 3emMrie: KpeaunoHn3M, CamonponsBosibHoe 2
)KM3HU Ha (CnoHTaHHOE) 3apoXaeHne, cTaunmoHapHoe COCTosIHME, NaHcnepmust, 6Bnonoas. Havano
3emne OpraHM4ecKom 3BOSTHOLNN. OK 02
MosiBrneHne nepBbIX KNeTok. dBonouunsa metabonuama. SBontouns nepsBblx KNeTok. MNpokapnoTbl OK 04
aykapwuoThbl. NMponcxoxaeHne MHOroKNeTOYHbIX OpraHn3mMoB. BO3HMKHOBEHME OCHOBHbIX LLIAapCTB
aykapnoT. OCHOBHbIE YepTbl IBOMOLNN pacTUTENbHOro Mnpa. OCHOBHbIE YepPTbl IBOSOLUK
XMBOTHOIO Mumpa
lMpakTnyeckue 3aHATUA: 2
lMpeacTaBneHne yCTHOrO COOBLLEHNS U NTEHTLI BPEMEHW MO OCHOBHbIM 3Tanam BO3HUKHOBEHUSA U
pasBUTUS
YXMBOTHOTO N PacTUTENbHOIO MUpa, NOArOTOBIIEHHbIX MO NEPEYHI0 MICTOYHUKOB, PEKOMEHO0BAHHbIX
npenogasarenem
Tema 3.5. OcHOBHoOE cogepxaHue 4 OK 02
MpoucxoxaeHne | TeopeTuueckoe obyveHue: 2 OK 04
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YyernoBeka — AHTpononorusa — Hayka o Yyernoseke. CuctemaTuyeckoe nonoxeHune yenoseka. CxoacTBo Yenoseka
aHTponoreHes C XMBOTHbIMU. OTNMYKNA YenoBeka OT XUBOTHbIX. [IpAMOXOXAEHNE N KOMIMMEKC CBA3AHHbIX C HUM
npu3HakoB. Pa3BnTne ronoBHOro Mo3ra 1 BTOPOW CUrHanbHoOm cuctembl. COOTHOLLEHNE
Buonornyecknx n coumarnbHbIX (HaKTOPOB B aHTponoreHese
OcHoBHble cTaguu aHTponoreHesa. [lpuonuTtekn — Npeaky YenoBeka U YenoBeKoobpasHbIX
06e3bsH. [MpoToaHTpon — NpeaLecTBEHHMK YernoBeka. ApXaHTpon — APEBHENLLNIA YETOBEK.
ManeoaHTpon — ApeBHUI YenoBek. HeoaHTpon — YenoBeK COBPEMEHHOMO TuMna. JBoNUNS
COBpPEMEHHOro Yenoseka. Yenoseveckue pacbl. OcHoOBHbIE 6orblLUME packl: eBponeonaHas
(eBpasunckas), Herpo-aBcTparnovaHas (aKBaTtopuarnbHas), MOHroriouaHas (asmaTcko-
amepuKaHckas). Bpemsi 1 MecTo BO3HMKHOBEHMS
YyenoBeYyecknx pac. EQMHCTBO YyenoBeyecknx pac
lMpakTnyeckue 3aHATUA: 2
Bpems n nytn pacceneHus yenoseka no nnaHete. MNprucnocobneHHOCTb YernoBeka K pasHbiM
ycnosusamM cpefbl. BrnivsHne reorpaduyeckon cpefibl Ha MOpdonornio 1 onusmonormo YernoBeka
3awmTa NeHT BpeMeHn 1 MeHTarnbHbIX KapT B hopMaTte YCTHOro COOBLLeHNs, NOArOTOBMNEHHbIX MO
nepeYHio
MCTOYHWUKOB, pEKOMEHAO0BaHHbIX NpenogaBartenem
KoHTponbHas 2
TeopeTnyeckue acnekTbl IBONOLNN XKU3HU Ha 3emne
pabora
Paspen 4. dkonorus 26
Tema 4.1. OcHoBHoOe cogepxaHue 2
Jkonoruyeckne | TeopeTuyeckoe obyueHMe: 2
thakTOpbI 1 Cpenbl 061UTaHNsA OPraHN3MOB: BOAHAS, HA3EMHO-BO3/1yLLHas, NOYBEHHAs, BHYTPUOPraHN3MeHHas. OK 01
cpeAabl XXU3HH dusmko-xummnyeckme ocobeHHocTn cpes obutaHns opraHnamos. MpucnocobneHns opraHM3mos K OK 05
XW3HW B pasHbIx cpenax. [NoHsaTre akonornyeckoro akropa. Knaccmndumkauma akonornyeckmnx
grakTopos. Npasurno
muHumyma HO. Jlnbumxa. 3akoH TonepaHTHocTh B. Wendopaa
Tema 4.2. OcHoBHoOe cogepXxaHue 4 OK 01
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Monynauun TeopeTuyeckoe obyyeHue: OK 02
A, JKkonornyeckas xapaktepucTuka Bmuga v nonynaumm. SKonornyeckas HuwWa suga. dKonornvyeckme OK 05
coobwecTB xapaktepuctukm nonynsaumm. Coobuiectsa n akocnctemMbl. broueHos u ero ctpyktypa (B.H.
a, CykaueB). CBA3n mexay opraHnamamu B 6moueHose. CTPYyKTYpPHbIE KOMMOHEHTbI 3KOCUCTEMBI:
JKocUucTemM NPOAYLIEHTbI, KOHCYMEHThI, peayLeHTbl. KpyroBopoT BeLeCcTB U NOTOK 3HEPTUM B IKOCUCTEME.
bl Tpodunyeckme ypoBHU.
AHTpOMOreHHble aKocucTeMbl. ArpoakocmcTemMbl. OTANYMSA arpo3KoCUCTEM OT BMOreoLLeHO30B.
Yp6oakocnctembl. OCHOBHbIE KOMMOHEHTbLI YP60O3KoCHMCTEM
MpakTnyeckune 3aHAaATUNA:
Tpoduyeckme uenm n cetn. OCHOBHbIE NoKa3aTenu akocucTeMbl. bBuomacca n npoaykums.
Qkonornyeckne nupamuabl Ymcen, buomaccol 1 aHeprn. MNMpaBmno nupammabl SHEPTUN.
PelueHne NnpakTUKO-OpNEHTUPOBAHHBIX PacYeTHbIX 3aaHWI MO NEePEHOCY BELLECTBA U SHEPTUX B
aKocucTemax c
cocTaBneHme TPoUYecKmx Lenen n nupammg bruomMacchl 1 3Heprum
Tema 4.3. OcHOBHoOe cogepxaHue
Buocdepa - TeopeTnyeckoe obyyeHue:
rnobansHas Buocdepa — xmBas obonoyka 3emnu. Passutue npeacraeneHnini o buocodepe B Tpyaax B.U.
dKorornyeckas | BepHagckoro. Obnactu 6uocdepsbl 1 eé cocTtas. YKnuBoe BellecTBo 6uocdepbl 1 ero PyHKLUN OK 01
cucrema 3akoHOMepHOCTU cyllecTBoBaHNs Gruocdepbl. OcobeHHOCTH Brocdepbl kak rnobansHOM OK 02
aKocuctemsbl. [lnHammyeckoe paBHoBecne B bnocdepe. PUTMMYHOCTL siBNeHui B bruocdepe. OK 05
KpyroBopoTbl BELLECTB U
BuoreoxmmMmmyeckmne Lmknbl. MnobanbHbie akonornyeckne npobrembl COBPEMEHHOCTM U NMYTU X
peLueHust
MpaKkTu4yeckme 3aHATUA:
PelueHne npakTMKo-OpMEHTMPOBaHHbBIX pacHeTHbIX 3a4a4 Ha onpegeneHne nNnoLwaan HacaxxaeHun
ans
CHWXXEHMS KOHLIEHTPaLMM YIMEKMCNOro rasa B atmocdepe CBOEro permoHa NnpoXmBaHns
Tema 4.4. OcHoOBHoOe coaepxaHue OK 01
BnusHue TeopeTuueckoe obyyeHue: OK 02
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aHTPOMNOreHHbIX
c¢akTopoB Ha

6uocdepy

AHTpOMOreHHble BO30encTBusa Ha buocdepy. 3arpsasHeHns Kak BU4 aHTPOMNOreHHOro BO34enCcTBns
(xumuyeckoe, pusudeckoe, buosioaudeckoe, omxoosbl rpouzsodcmea u rnompebrieHuUs).
AHTpONOreHHble BO3OENCTBUS Ha aTMocepy. Bo3gencteus Ha rugpocdepy (3aspsisHeHUs U ux
UCMOYHUKU, ucmoujeHusi 800). Bospenctaus Ha nutocdepy (deepadayus rnoyssl, o3deticmaue
Ha 20pHble rnopoda, Hedpa).

AHTPONOreHHbIe BO3OENCTBUS Ha BnoTnyeckne coobuuecTsa (s1eca u pacmumersibHble
coobuwecmea, XUBOMHbIU MUP)

MpodeccrmoHanbLHO-OpUEeHTUPOBaHHOE coaepKaHNe NPaKTUYECKOro 3aHATUS:

PelleHne NpakTUKo-OpUEHTUPOBAHHOIO pacyeTHOro 3afaHuns No pacyeTy CTPYKTYpbl 3anacos
[PEBECUHDI.

OK 04
OK 05

Tema 4.5.
BnusiHue
couuanbHo-
3KOJNIOrm4yeckKmnx
c¢hakTOpOB Ha
300poOB

be

yenoBekK

a

OcHoBHoe coaepxaHue

TeopeTuyeckoe oby4eHue:

'

30opoBbe U ero coctasnsawLme. akTopsbl, NONOXUTENBHO U OTpULATENBHO BNMSAOLLIME Ha
opraHuam

yenoBeka. BpeaHble NpmBbIYKK: NocneacTsns n npodpunaktuka. NMpobnema TeXHOreHHbIX
BO30eNCTBUI Ha 340POBbE YerioBeka (3NeKTpOMarHUTHble Nonsi, ObIToBas XUMUS, 30bITOYHbIE
LWyMbl, paguauus u T.n.).

Afantauus opraHnusamMa YyenoBeka k pakTopam okpykatoLen cpeapl. 3almTHbIeE MeXaHU3MbI
opraHuama

yenoseka. 300poBbe U paboTOCNOCOOHOCTb.

MpuHUMnbl hopMmupoBaHus 3gopoBbecbeperatoiero noseaeHns. dPrusmyeckas akTMBHOCTb U
3goposbe. [pynnbl 3a0poBbs. OCHOBbI 3akanuBaHnsa. Buoxmmuyeckne acnekTbl paumoHanbHOro
nutaHus. MNpasuna

6e3onacHoOro ncnonb3oBaHUsA HGbITOBbLIX NPUOGOPOB U TEXHUYECKUX YCTPONCTB

MpaKkTu4yeckne 3aHATUA:

OnpepeneHve CyTOYHOro pauMoHa nuTaHus

N

CosgaHve nHansnayanbHOW NaMsTKU NO OpraHn3aummn paunoHanbHOM oU3N4eCKOM akTUBHOCTU

OK 02
OK 04
OK 05
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MpodeccnoHanbHO-OpUEHTUPOBaAHHOE coaepKaHue NabopaToOpPHOro 3aHATUA

JTabopaTopHas paboTa Ha BbIGOp:

JNTabopaTtopHas paboTta «YMCTBEHHas paboToCNOCOOHOCTLY
OBnageHne metogamu onpegeneHns nokasatenem yMCcTBEHHON paboToCnocoBHOCTU, 0O bACHEHNE
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NOSTyYEeHHbIX pe3yribTaToB 1 (hopMynNUMpoBaHMe BbIBOAOB (MMCbMEHHO) C NCNOSIb30BaHMEM
HaYy4YHbIX NOHATUA, TEOPUN N 3aKOHOB

NabopaTtopHas paboTa «BnusHne abuoTnyecknx pakToposB Ha YenoBeKka (HU3KME U BbICOKME
Temnepartypbl)»
M3yyeHne mexaHn3MOB afjanTtaumv opraHn3ama 4YenoBeka K HU3KUM U BbICOKMM TemnepaTtypam u

06bsACHEHME MONy4YeHHbIX pe3ynbTaToB 1 hOPMYNMpOBaHME BbIBOAOB (MMCbMEHHO) C
MCMNONb30BaHNEM Hay4YHbIX MOHSTUN, TEOPUIA N 3aKOHOB

B kayecTBe TpUIrepoB CHIKaKLLMX paboTOCNOCOBHOCTb MCMNOb30BaTh YCIOBUS OCYLLECTBNEHMS
npodpeccrnoHarnbHo AESTENBHOCTU: WYM, TeMnepaTtypa, duandyeckas Harpyska u T.4.

KoHTponbHas paboTa 2
TeopeTnyeckmne acnekTbl IKONOrmm
NMpodeccrmoHanbHO-OpUEeHTUPOBaHHOE coaepKaHue (coaepKaHue NpUKNagHoro Moayns)

Pazgen 5. Buonorua B XXusHu 8
Tema 5.1. CopepxaHue 4 OK 01
BuotexHonoru TeopeTuyeckoe obyveHue: 2 OK 02
U B XNU3HH BruoTtexHonorna kak Hayka n npomnsBofcTBo. OCHOBHbIE HanpaBreHNs COBPEMEHHOM 2 OK 04
Kaxpaoro ounotexHonornn. Metoabl 6uotexHonornn. O6bekTbl BUOTEXHONOIMN. ATHKA

BMOTEXHOMOrMYECKNX N reHETUYECKMX SKCNePUMEHTOB. [1paBuna noncka n aHanmsa

Broakonornyeckon nHpopmaLmm n3 pasnuyHbIX

MCTOYHUKOB (Hay4Has 1 yyebHo-Hay4Hasa nutepaTypa, cpeacTsa MaccoBon nHdopmaunm, ceTb

WHTepHeT

n apyrve)

MpodeccuoHanbLHO-OPNEHTUPOBaAHHOE CoAepXXaHMNe NMPaKTUYECKOro 3aHATUA: 2

Kercbl Ha aHanm3 nHopmaumm 0 HayYHbIX AOCTMXKEHNAX B 061aCTU reHETUYECKUX TEXHOMNOMUN,

KNEeTOYHON UHXEHEPUN, NMULLEBBLIX OMOTEXHOMOMMI. 3awuTa Kenca: npeacTaBneHne pesynbTaTtoB

peLlleHnsa KencoB (BbICTYNEHNE C Npe3eHTaumnen)
Tema 5.2.1. 4 OK 01
BuoTtexHonorm Conepxarnme OK 02
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M U pacTeHus MpakTnyeckune 3aHATUA: 4 OK 04
Pas3BuTre BMOTEXHOMOrMI C NCMOMBb30BaHMEM PaCTEHUS, MPUMEHEHME NPOAYKTOB 2
BuoTexHonormum B
XW3HU YenoBeka, NOUCK N aHann3 MHoOpMaLMM U3 pasNUYHbIX MICTOYHUKOB (Hay4Has u yyebHo-
Hay4Hasi nuTepaTypa, cpeacTBa MaccoBOW MHGoOpMaummn, cetb IHTEpHET u apyrue)
Kencbl Ha aHanu3 nHgopmaumm 0 pasBuTMM BUOTEXHOMOMMIA C MCNONb30BaAHNEM XUBOTHbBIX (MO
rpynnam)
3awmTa Kewnca: lNpeacraBneHne pesynsTaTtoB peLleHns KencoB (BbICTYNNEHNe ¢ npeseHTaumnen) 2
OcHoBHOe coaepxaHue
Paspen 6. Bnoakonoruyeckune uccrnenoBaHus 14 OK 01
Tema 6.1. OcHoBHoOe cofepXxaHue 4 OK 02
OcHoBHbIe TeopeTuuyeckoe obyyeHue: 2 OK 04
MeéToAbI Hay4yHbin MeTo4. MeToabl 6G1oakonornyecknx nccregoBaHnn: nosesble, labopaTopHble, 2 OK 05
Buoakonormiec | 5y cnepumenTansHbie. MOHUTOPUHE OKPYXaIOLLEi Cpembl: MOKambHbIiA, PErMOHANBHBIN 1
k1 x _ | rnobanbHbin MeToabl novcka, aHanuaa n 06paboTk MHOpMaLMK O NMPOEKTE B PasnNYHbIX
uccnepgoBaHun | L o
NabopaTopHble 3aHATUA: 2
MocTaHoBKa Lenu, 3agad, BblABMKEHME MTMNOTE3bl, NPOBEAEHNE IKCNEPUMEHTA MO ONpeaeneHnto 2
ONTUManbHbIX YCNOBUI ANS pocTa U PU3NONOTMYECKON aKTUBHOCTU APOXIKEBDIX KITETOK.
BbisBneHne 3akoHoOMepHocTen, hopMynupoBaHne BbIBOLOB M NPOrHO30B.
JTabopaTtopHble paboTbl Ha BbIOOP NO MUHKU rpynnam:
1. BrnvsiHue TemnepaTtypbl Ha pocTa U PU3NONOrMYeCcKyto akTUMBHOCTb OPOXOKEBbLIX
KNeTokK
2. BrnvsiHne yrneBogoB Ha pocta 1 oM3NoSIorM4eCcKyto akTUBHOCTb OPOMXCKEBbBIX
KINneTokK OK 01
3. Co4eTaHHOE BNUsSIHWME TeMnepaTypbl U YrreBo4oB Ha pocTa U OK 02
JPM3MONOrMYECKY0 aKTUBHOCTb APOXOKEBBIX KNETOK OK 04
OcHoBHoOe coaepXxaHue 10 OK 05
Tema 6.2. | MpakTn4yeckoe 3aHATHE 2
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Buoakonorunuyec
KU "
3KCNepuMeHT

O630p TeM y4ebHO-1ccrenoBaTeNbCKUX NPOEKTOB. Bbibop yyebHO-uccnegoBaTensCckoro npoekTa
13 npeanoxeHHbIX. DopMmpoBaHMe KOMaHAbl NpoekTa. ANropuTM BbINOMHEHNSA NPOEKTa.
Kaxxgas rpynna BblbupaeT 0auH 13 BapuaHToB y4ebHO-McCcrneaoBaTenbCkUX NPOEKTOB:

1. OueHka KkadecTBa aTMOCEPHOro Bo3ayxa
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2. OueHka kadecTBa No4B MeTO4OM PUTOTECTUPOBAHMS

3. OueHka KavyecTBa BOJ NOBEPXHOCTHbLIX BOAOEMOB MO OpraHonenTu4ecknm n gonsmko-
XUMUYECKMM CBOUCTBaM

4. BnusHue NAB Ha pocT 1 pasBuThe CEMSAH BbICLLMX pacTEeHUI

5. BnusiHne coneBoro 3arpsi3HeHUs1 Ha POCT N pas3BUTUE CEMSAH BbICLLMX paCcTEHUN

[Nepebil amarn ebInosIHeHUs Npoekma:

O6ocHoBaHMe akTyanbHOCTW BbIGpaHHON TeMbl. BbisiBneHne npobnembl nccrnegoBaHus,
dopmynmpoBaHune rmnoTesbl. Boibop meTogos nccnegosaHus. Beibop Touek otbopa npob Ha
TeppUTOpPUN UCcnesoBaHNS.

lMocTaHoBKa uenen n 3agay uccnegosanus. OnpegeneHve opmbl NpeacTaBNeHUs pesynbTaToB
nccnegoBanus. OnpegeneHve 3TanoB U COCTaBIEHNe NnaHa nccrnegoBaHus

NabopaTopHble 3aHATUSA 6

Bmopol aman 8bIrnosHeHus npoekma: NoAroToBka HeobxoanumMon nocyapl U maTepuana gns 2
9KCNepMMeEHTa, NPoOBEAEHNE IKCNEPUMEHTA, NEPMOAMNYECKAs NPOBEPKA TEUYEHWS
aKcnepumeHTa/ coop

Martepuana B BblbpaHHbIX TO4kax otbopa npob

Tpemutli aman 8bIrnofIHeHUsI MPoeKkma: NofydeHne NepBUYHbIX SKCNEPUMEHTanbHbIX AaHHbIX, 2
npoBeaeHve

cTaTucTmyeckon obpaboTkn NONyYEHHbIX JaHHbIX

Yemeepmblil 3mar 8binofIHeHUS POEKmMa: BbisiBNEHNe 3akoHOMepHoCcTel, (hopMynnpoBaHue 2
BbIBOZIOB U

MPOrHO30B, OLEHKAa KayecTBa uccreayemoro ooGbekTa rno pesynbtatam 61MoaKoNorMyeckoro
aHanusa

npaKTI/I‘-IeCKMe 3aHATUA 2

3awmTa npoekra. lNpeacrasneHve pe3ynbTaToB BbINONHEHUS y4eOHO-MCCneaoBaTenbCKUX
NPOEKTOB

(BbICTYNSIEHME C NpPe3eHTaunen)

MpomexyTo4yHas aTTecTauust (3Kk3amMeH)

Bcero: 144
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3. YcnoBusa peanusaumm nporpaMmmbl o6LeodpasoBaTenibHON AUCLUMIIUHbBI

3.1. Onsa peanu3auuu nporpaMmmbl AUCUUNIIUHBbI JOJKHbI ObITb
npeaycMoTpeHbl creayroume cneumanbHble NOMEeLLeHUA:

KabuHeT «buornoauu», OCHaLLleHHbIN obopyaoBaHMeM: Mebernb,
Aocka, Men, HarnsaHble nocodbua (KOMNEKTbl y4ebHbIX Tabnuy, nnakaTos),
TEXHMYECKUMN cpeacTBaMm  OBYy4YEeHUS: KOMMbKOTEP C  YCTPOMUCTBaAMMU
BOCMPOU3BEAEHUS 3BYKa, MNPUHTEP, MYNbTUMEOUNHBIA MPOEKTOp C
9KpaHOM, yKasKka-npeseHTep ans npes3eHTauumn.

JTabopaTtopusi, oOCHauleHHasi obopyadoBaHMEM AOnd  NpoBeaeHUs
3aHATUIN: MMUKPOCKOMbI, CEeKyHAOMep, TOHOMETp, nabopaTtopHasi nocyaa
(Npobupkn, nogcTaBkM OnNs  nNpobupok, NUHUETbI, MNEecoK, CTYMNKn C
necTtnkamn, npeamMeTHble M MNOKPOBHbIE CTEKMa, CTEKMsHHbIE Manoykuy,
npenapoBarsbHble Urmbl, unbTpoBanbHaa Oymara (candeTkn), cTakaHbl)
r’MNEePTOHNYECKNA pacTBop xnopuaa Hatpus, 3%-Hbl pacTBop nepokcuaa
BOOOpOAA, pacTBOp KModa B MOOUCTOM  Kanuu, [NULEPUH, KiyOHU
kKapTodens, nWCT 3noden KaHaackow, nnog psaAbuHbl OObIKHOBEHHOW
(psibuHbI UM TomaTa), NyK penyaTtbli, pa3BefeHHbIe B BOAE APOXKN);

3.2. UudbopmaumoHHoe obecneyeHue peanmsaumm nporpaMmmsl

1. Ans peanusaumm nporpammbl BMBNMoTeYHbIN dooHAa
obpasoBaTenbHOW oOpraHusauuMM [OOfKeH WMeTb neyaTHble  wu/unu
9NEeKTPOHHble  obpasoBaTernbHble W MH(OPMALUMOHHbIE  pPecypchbl,
pekoMeHOOoBaHHble ANA UCMoNb30BaHNA B 0bpasoBaTenibHOM npoLecce, He
cTapLle nNATU NeT C MOMEeHTa n3gaHus.

2. PekomeHoyeMble nevyaTHble U3gaHUa nNOo  peanusauuu
obLieobpasoBaTenbHOW ANCUUMIINHLI.

OcHoBHas JuTeparypa:

1. Jleonosa, I'. I'. buonorus / I'. I'. JIeonoBa. — 2-¢ u3n., crep. — CaHKT-
[TerepOypr : Jlans, 2023. — 172 ¢. — ISBN 978-5-507-45744-1. — TexkcrT :
ANEeKTpOHHBIH // JIaHb : anekTpoHHO-OMOmMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/282434

2. Kysnenosa, T. A. O6mas 6uosnorus : yaeoHoe nocodue st co / T. A.

Kysnenona, 1. A. baxenosa. — 2-e uzj., crep. — Cankrt-IletepOypr : Jlanb,

2021. — 144 c. — ISBN 978-5-8114-8543-7. — TekcT : aneKTpoHHbIH // JlaHb :

ANEKTPOHHO-OnbOMMoTeunas cucrema. — URL:

https://e.lanbook.com/book/177026

3. Aradonona, . b. buonorus: 6a30BbIil ypOBEHB: IPAKTUKYM : yueOHOE
nocobue / U. b. Aradonona, B. 1. CuBornazos. — Mockga : [IpocBemienue,
2024. — 112 ¢. — ISBN 978-5-09-112641-9. — TekcT : anekTpoHHbIi // JIanb
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: DJIEKTPOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/409214

JlonmosIHUTE IbHAS JIMTEpaTypa:

I. Koncrantunos B.M. buonorus ans npodeccuii u crenuanbHOCTeN TEXHHUECKOTO
U €CTECTBEHHO-HAYYHOTO Npoduiieii- 6-e n3nanue crep- M.: U3AaT.ueHTp
«Axanemus», 2017t

2. buonorus: yaeOHUK 1151 CTYACHTOB yUpex.crea.mpod.oopasos. pek.dI'Y

«®H1PO» B.M.Koucrantunos, A.I'.Pezanos, E.O.Daneea; noj penax.

B.M.KoHcranTtnHOBa.-8 -€ n3ganue, crep.-Mocksa: U3nar. Llentp «Axanemus»

Honnesa A.YO. buonorus. Bech mKoabHBIN Kypc B cxemax U Tabiaumax. M., 2014.

Huxkutnnckas T.B. buonorusi: kapmanuseiil cnpaBouHuk. — M., 2015.

VYuebnuk CIIO. buonorus. Aradponoa WM.b., Kamenckuii A.A., Cupormasos B.1., 2024

Komecunkos C.M. O6mas ononorus, 2023, CI1O

benses J.K. OOwmas Owuonorus. 10 - 11 xmaccel: y4eOHMK ISt

o011e00pa3oBar. opranu3aiuii: 6a3oBbiil ypoBeHsb. - M.: [Ipocsemienue, 2015.

8. MamontoB C.I'., 3axapos B.b., Koznosa T.A. buosorusi: yaeOHUK 17151 CTYI.
yupexaeHui Beicil. oOpazoBanus (OakanaBpuar). — M., 2014.

9. benses .K., Hemmmmn I[''M., Kysuenosa JILH. u np. buonorus (6a3oBbiii
ypoBenb). 10 kimacc. — M., 2014,

10.  Jlykatkun A.C., Pyuun A.b., CunaeBa T.b. u ap. buonorust ¢ o0cHoBaMH 3KOJIOTHU:

N o s

y4eOHUK JJIs1 CTY/I. yUPEXKACHUM BbICII. oOpa3oBanusi. — M., 2014.

HNurepHeT-pecypcesbi:
«buonorusy» - http://bio.1september.ru/.
«Hayka u xu3Hb» - http://nauka.relis.ru.
DJeKTpOHHAasi Bepcusi ra3etbl «buonorus» m calT nis yuurensa «5 uay Ha
YPOK OMOJIOTHUIY.
http: //www.ecosystema.ru/
becmiathabie 00yuaroiye mporpaMmbl IO OMOJIOTUN
http://www.websib.ru/noos/biologi/
http://referat.sumy.ua/ecology/ecology.html

«Boxkpyr cBera» - www.vokrugsveta.ru.

«I'eo» - www.geoclub.ru.

«National Geographic» - www.nationalgeographic.com/index.html.
«Moe 3Bepbe» - www.zooclub.ru/animals/.

«buonorus» - http://bio.1september.ru/.

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

www.molbiol.ru. CipaBOYHUK MO0 MOJEKYJISIPHOMN
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http://www.zooclub.ru/animals/
http://bio.1september.ru/
http://nauka.relis.ru/
http://www.molbiol.ru/

ounosorun www.floranimal.ru . DHIIUKIONIE TUS
(pactenus u xuBOoTHBIC) WwWw.filin.vn.ua.
NnnroctpupoBaHHas SHIUKIONEINS >KUBOTHBIX
www.bioword.narod.ru. buonorudeckuii ciioBaps.
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www.povodok.ru. Duuuknoneaus bpema

www.biodat.ru. ®nopa u dayHa (momyIsspHast YHITUKIOTICIHS )
www.livt.net UnmroctpupoBanHas sHiukioneaus "' JKusbie

cymectBa". www.informika.ru/text/database/biology/ -

buonorus 2000 "O6yuarorniye SHIUKIONSIUN".

www.priroda.ru.- HantmonansHuseiii nopran "lpupona'.
www.npacific.ru/np/library/publikacii/tokranov1/titul.htm

«Y IUBUTENbHBIEC TBOPEHUS IPUPOIBDY

www.nrc.edu.ru/est/r4/ «buomornueckas kaptuHa Mupa». KpaTkoe
oco0re o0 OCHOBHBIM OMOJIOTHYECKUM TIPOOIeMaM: MPOUCXOKICHUE H
pa3BUTHE KU3HHU, PA3BUTHE DKOCUCTEM, 3aKOHBI HACJIEACTBEHHOCTH,
aHTPOIIOJIOTHSI.

www.charles-darvin.narod.ru DnexTpoHHbIE BEpCUH TPOU3BEACHUMN
Y./lapBuHa.

www.school-collection.edu.ru Enunas KOJUIEKLIHS U (POBBIX
o0pa3oBaTeIbHBIX PECYPCOB.
www.school.holm.ru/predmet/bio -. llIkonbHBIN MUp:
buonorus www.learnbiology.narod.ru/ -M3y4yaem
OMOJIOTHIO
www.molbiol.ru [IpakTrueckas MOJIEKYJISIpHAs OuoIorHs.
['uneprekcToBas nHGOpMaIMOHHAs 0a3a TaHHBIX.
www. sbio. info Bcst Ouonorust.
www.window.edu. ru (EauHoe okHO OCTyIa K 00pa3oBaTelIbHBIM pecypcam
HuTepHeTa mo 6uosiorun).
www.5ballov. ru/test (TecT a1t aOUTYPHUEHTOB I10 BCEMY IITKOJILHOMY KYpPCY
ouosorum).
www.biology.ru (buonorust B OTkpbeIToM Kosuteke. CaT Coaep KUt
ANIEKTPOHHBIN yueOHUK 110 Onosioruu, On-line TecTsI).
www. informika.ru (OnexTpoHHBINH yueOHUK, OOJIBIION CITMCOK MHTEPHET-
pecypcoB).
www.nrc.edu.ru (buonorudeckas kapTuHa Mupa. Paznen KoMIIbIOTEpHOTO
ydeOHUKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYJapCTBEHHOM OTKPHITOM
YHUBEPCHUTETE).
www.nature. ok. ru (Penkue m mcdyesaromme KXUBOTHbIC Poccun — mpoekT
Okonoruyeckoro neHtpa MI'Y um. M.B.JlomoHocoBa).
www.kozlenkoa.narod. ru (it Tex, KTO y4uTcs caM M Y4YUT APYTHX;
OYHO M JTUCTAHIIMOHHO, OMOJIOTUH, XMMHUH, IPYTUM TIPEAMETaM ).
www. schoolcity.by (buonorus B Bompocax U OTBETax).
www.bri12002.narod. ru (buonorus as mkoasHUKOB. Kpatkasi,
KOMITaKTHAs, HO JOCTAaTOYHO MO ApoOHast mHGOPMAIIHS 110 pa3/ieaaM:
«Obmas ouosnorus», «boTanukay, «30070TUs», «HeT0BEK»).
http://www.college.ru/biology/

OTtkpbIThIi KOJUTIEK: Ouosorus. Coaepkanue yueOHHKa 0 OMOJIOTHH.
WNuTepakTtuBHBIC Java-anmmuieTsl W aHUMAIMOHHBIE KAPTUHKHA TI0
ononornn. OO30p HMHTEPHET-PECYPCOB MO OwOJOTHH. BO3MOXHOCTH
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http://www.povodok.ru/
http://www.biodat.ru/
http://www.livt.net/
http://www.informika.ru/text/database/biology/
http://www.priroda.ru/
http://www.npacific.ru/np/library/publikacii/tokranov1/titul.htm
http://www.nrc.edu.ru/est/r4/
http://www.charles-darvin.narod.ru/
http://www.school-collection.edu.ru/
http://www.school.holm.ru/predmet/bio
http://www.learnbiology.narod.ru/
http://www.molbiol.ru/
http://www/
http://www.window.edu/
http://www.biology.ru/
http://www/
http://www.nrc.edu.ru/
http://www.kozlenkoa.narod/
http://www/
http://www.bril2002.narod/
http://www.college.ru/biology/

JUCTAaHIIMOHHOTO 00YYEHUSsI; TECTUPOBAHUE OH-JIAMH.
http://bio.1september.ru/

OnexkTpoHHas BepcHs ra3eThl «buonorus» u cat 11 yuurens «5 uny
Ha YPOK OMOJIOTUMY.

http://www.ecosystema.ru/

DKOJIOTHUECKUH IEHTp «DKOCHCTEMay. DKOJOIMYeckoe 0o0pa3zoBaHUE
neredl u uszydeHue mnpuponsl Poccun. CalT mocsiiieH mnpoOieMam
MOJICBOW  OWMOJIOTHH, DKOJOTWH, Teorpadud H  IKOJOTHYECKOTO
o0Opa3oBaHUsI MIKOJLHUKOB B MPUPO/IC.

http://evolution.powernet.ru/

Teopust 3BOJIIOIMU KaK OHA €CTh.
http://dronisimo.chat.ru/homepage1/ob.htm

O6mast 6uonorus. B momymsipHoOii hopMe H3JI0KEHBI MaTEPHAIIBI 110
pa3JIMYHBIM pazjiesiaM o01Iei OMOJIOTUH.

http://www.livt.net/index.htm

DneKkTpoHHAs WIUTIOCTPUPOBAHHAS SHIIMKIIONEANS « KuBbie CyIecTBa
http://www.mec.tgl.ru/index.php?module=subjects&func=viewpage&p
ageid=133 KaTanor oOpa3oBaTeabHbIX PECYPCOB MO OMOJIOTHH
http://macroevolution.narod.ru/

[IpoGieMbl  IBOIIOIHH.

http://www.bio.msu.ru/101/index.html#main.htm

OdunuanbHeiil caliT ouosnorudeckoro ¢akynpreta MI'Y. O6pazoBanue,
MEpOTPUATUS, CTPYKTypa, TBOPUYECTBO M HayyHas JEATEIbHOCTD
dakynpTeTa.

http://charles-darwin.narod.ru/

Yapnz dapsun. Caiit nocssimen Yapnzy Japsuny, ero ouorpaduu

u kHuram. http://learnbiology.narod.ru/

[Ipoekt "N3ywaem Owuonoruto". Marepuansl MO BCEM KpPYIHBIM
paznenam Ouonoruu. HaydHo-nomnynsipHbie 1 0Opa3oBaTeIbHbIE CTATHHU.
Cchliky Ha OMOJIOTUYECKHUE UHTEPHET-PECYPCHI.

http://www.learnbiolog

y.ru/ BUPTYaJIbHOE

oOydeHue Onosoruu

http://school.holm.ru/pr

edmet/bio/

[xonbubrit Mup: buonorus. Karamor o06pa3oBarenbHBIX PECYpPCOB MO
ounosoruu http://catalog.alledu.ru/predmet/bio/

Bce obpazoBanue: buonorus. Katanor ccbuiok Ha oOpazoBaTeIbHbIC
pecypebl MaTepHera no pazaeny "buonorus”
http://www.history.ru/freebi.htm/

becnaTHbie 00yUaroye nporpamMmsl 1o

ounosoruu

http://www.websib.ru/noos/biologi/

Paznen mno Owonoruu. Kosuiekiuu cchUIOK Ha OHoOJOrMYeckue pecypebl v
uHpopmarus 1151 abUTYpUEHTOB
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http://www.ecosystema.ru/
http://evolution.powernet.ru/
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http://www.livt.net/index.htm
http://www.mec.tgl.ru/index.php?module=subjects&amp%3Bfunc=viewpage&amp%3Bpageid=133
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http://school.holm.ru/predmet/bio/
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http://www.history.ru/freebi.htm/
http://www.websib.ru/noos/biologi/

http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/

[IyreBomutens "B Mupe Hayku" s mkonbHUKOB. Paznen buosorus.
@®parMeHThl nocobust "DK3aMEeHATOPBI-OMOJIOTH — aOUTypueHTy" ISt
yuamuxcs 10-11 kimaccos. http://nrc.edu.ru/est/r4/

buonorndeckass kaptuHa Mupa. Paznmen KoMmmblOTEpHOro ydeOHHKA,
pa3paboranHoro B  MockoBckoM ['ocymapctBeHHOM  OTKPBITOM
YHUBEPCUTETE

http://rostest.runnet.ru/

WWW-cepBep HEHTpAITM30BaHHOTO TECTUPOBAHUA.
http://www.examen.ru/db/ExamineBase/default.html/

Dx3amensl Online.
http://www.edu.yar.ru/catalog.php?edu=middle&thread=biology/

On-line kypchi: Ouosorus.

http://www.edu.yar.ru/russian/pedbank/sor_u

ch/biol/ bank nepeaoBOro ne1aroruaeckoro

OTIbITa — OUOJIOT S

http://genetics.timacad.ru/works_paper]l.htm

Marepuanbl JIEKUHUM, YUTAeMbIX B THMHUPSA3EBCKOW aKaJEMHH, a

TaK)K€ UHTEPECHBIE MaTEpUAIbI 110 PA3IMYHBIM POOIeMaM IT'eHEeTHUKH,

MOJIEKYJIIPHOM OMOJIOTHH, OMOTEXHOJIOTHH, CEIEKIIMU U CEMEHOBO/ICTBA.

http://www.npacific.ru/np/library/publikacii/tokranov1/titul.htm

«Y IUBUTEIbHBIE TBOPEHUS IPUPOIBD.

3HAUNUTENIbHOE KOJMMYECTBO TniepeBeeHHbIX A. M. TopkaHOBbBIM
crareu

Y COOOIIEHUM O pa3IMYHBIX JUKOBUHHBIX OOMTATENSAX 3eMIIH U

YAUBUTEIBHBIX TBOPEHUAX MPUPOIBI (TTO MaTepuasaM KypHaja

«National Geographicy). http://ecology.in-fo.ru/

Caiit comepXuT 0030p 3KOJIOTMYECKUX MaTEpHAJIOB, MPEACTaBICHHBIX

Mo paszjenaM: »3KoJiorhndeckas JaokTpuHa Poccuiickon ®@enepanuu,

3aKOHO/ATEIBCTBO, JKOJOTHS W JKOJOTUYECKHE TPOOJIEMBI, >KH3Hb

3aMoBEHAsA, HAIIMOHAJIbHBIC MTAPKU U 3alI0BEHUKH.

http://referat.sumy.ua/ecology/ecology.html

Pedepater mo sxosnoruu [Ipencrasiens! pedeparsl o SKOJIOTHUN B

dbopmare zip. http://www.debryansk.ru/~Ipsch/uchitel/bilet/index.htm

[IpumepHbIe SK3aMeHAIMOHHbIE OUIIETHI I yUpexAeHUu buneTsl u

BOIIPOCHI K 3K3aMeHaM 1111 9 u 11 knaccoB, B TOM YHCIIE 11O SKOJIOTHH.

http://www.examen.ru/

"Ox3amensl Online"oOpa3oBaTenbHbld TPOEKT KommnaHuu Begin.Ru,

OCHOBHOHM II€JIbI0 KOTOPOTO SIBJISIETCS CO3/JaHUE HWH()OPMAIIMOHHOTO

pecypca, COJIepIKaIlero y4eOHbIE, AK3aMEHAIMOHHBIE u

pa3BieKaTebHbIE MaTepualbl ISl TeX, KTO XOYEeT IPOBEPUTH CBOU

3HAHWS W HABBIKK B CaMbIX pa3HBIX O0JACTIX YEIOBEYECKOM

NEATEIbHOCTH.
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4. KoHTponb "

OUNCLUMINHBI
HanpaBreHHble

OLleHKa

pe3ynbTaTtoB

OoCBO€HUA

obLeobpa3oBaTenbHOMN
ANCLUMNNUHDI
KoHTponb M oueHKa pe3ynbTaTOB OCBOEHUs1 00Lieobpa3oBaTeribHON

pacKpbIBaOTCS

yepes
Ha dopMupoBaHne oodWnx wu

AncuuninHapHble  pesynbTaThl,
npodeccmnoHarnbHbIX

KOMMEeTEHLWI No pasaenamM 1 Temam coaepkaHus yd4ebHoro matepuana.

O6wasn Paspen/Tema Tun oueHOYHbLIX MepPOoNpPUATUIA
KOMneTeHuUA
Paspen 1. KneTtka — KoHTponbHas paboTta “MonekynsipHbIn
CTPYKTYpPHO- YPOBEHb OpraHu3aumm Xnsoro”
¢hyHKUMOHanNbLHaA eauHULA
XNBOro
OK 02 Tema Ne1.1. 3anonHexHue Tabnuubl c
Buonorus kak onucaHuem MEeTOA0B
Hayka MUKPOCKOMMPOBaHNSA C nx
AOCTONHCTBaMM n
HegocTaTKamu.
3anonHenHne  Tabnuubl  «Bknan
y4Y€HbIX B pa3sutme buonorum»
OK 02 Tema Ne1.2. 3anonHeHne cpaBHUTENBHOM
OO6wasn xapakTepucTuka Tabnuubl CXOACTBA U pasnnyum
AKN3HA YXVBOIO U HE XXMBOro
OK 01 Tema Ne1.3. @ poHTanbHbIN ONpPOC
OK 02 Buonornyecku BaxkHble [MoaroToBKa YCTHbIX COOBLLEHN C
OK 04 XMmMu4yeckmne npeseHTaumen
coeanHeHus BbinonHeHne n 3awmta nabopaTopHbIX
paboT: «OnpeneneHne ButamuHa C B
NPOAYKTax NUTaHMs»,
«'mapodunbHo-rMapodobHbIe
CBOWCTBA NUNUAOB»
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OK 01
OK 02
OK 04

Tema Ne1.4.
CTpyKTypHO-bYHKLUMOHarbHas
opraHu3aums KneTok

OueHvBaemas ANCKyccust no
BOMpocam nekumm

Pa3paboTka MeHTanbHOWM KapTbl MO
Knaccudukauum KNeTok  u nx
CTPOEHMIO Ha NPO- N 3YKAPUOTUYECKNX
M NO LUapcTBaM B MUHW rpynnax
BbinonHeHne n 3awmta nabopaTopHbIX
paboT:

«CTpoeHue KkneTku (pacteHus,
XMBOTHbIE, rPUBbLI) U KNETOYHbIE
BKITOMEHNA (Kpaxmar, KapoTUHoMabl,
XnoponnacTbl, XPOMOMNNACTbI)»,
«lMpoHnLaemocTb MembpaHsbI
(nnasmonus,

Aennasmonua)»

OK 01
OK 02

Tema Ne1.5.

CTpyKTypHO-
dyHKUMOHarbHbIE (bakTopbl
HacnegCcTBEHHOCTU

@PpoHTanbHbIN

onpoc PaspaboTka
rnoccapusi

PelwweHne 3agay Ha
onpegeneHue
nocnegoBaTenbHOCTH
HYKNeoTnaoB

OK 01
OK 02

Tema Ne1.6.
Mpouecchbl
MaTPUYHOrO CUHTE3a

®PpoHTanbHbIN ONpPOC

TecT «[lMpoueccbl MaTpUYHOro CUHTE3a»
PeweHne 3agay Ha onpegenexve
nocrnegoBaTenbHOCTU aMUHOKUCIIOT B
Monekyrne 6ernka

PelweHuve 3agay Ha onpeaeneHne
nocnenoBaTeNlbHOCTU aMUHOKUCTIOT B
Monekyrne 6enka B criydae U3aMeHeHus
nocrnegoBaTesibHOCTU HYKNeoTUa0B
OHK

OK 02
OK 04

Tema Ne1.7.
HekneTo4Hble OpMBbI XN3HU

®PpoHTanbHbIN ONpPoC

lMoaroToBka yCTHbIX

CooOLLEHNI C Npe3eHTaunen
(BUpYCHbIE 1

bakTepuanbHble 3aboneBaHna. Obwme
NPVHUMMbI UCNOSb30BaHMUS
NeKapCTBEHHbIX BELLECTB.
OcobeHHOCTN NpUMEHEHNS
aHTUBNOTUKOB)
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OK 02

Tema Ne1.8.

OOmeH BelecTB U
npespaLleHne aHeprum
B KIeTke

®PpoHTanbHbIN ONpPoC
3anonHeHne cpaBHUTENbHOW Tabnuubl
XapakTepucTK TMNoB obMeHa BELLIECTB

OK 02 Tema Ne1.9. O6cyxaeHre no Bonpocam nekumm
OK 04 HKN3HEHHBIN LMK KNETKN. Pa3paboTka neHTbl BpeMeHu
MuTto3. Meinos KM3HEHHOrO LnKIa
Paspen 2. CtpoeHue n KoHTponbHasa paboTta « CTpoeHue u
pyHKUMM opraHM3ma YHKUNN opraHmu3ma
OK 02 Tema Neo2.1. OueHnBaemasi gnckyccust
OK 04 CTpoeHue opraHuama PaspaboTka MeHTanbHOM KapTbl
TKaHeW, opraHoB N CUCTEM OpraHoB
OpraHn3MoB (PacCTeHWUs, XXUBOTHbIE,
YeroBEK) C KPaTKON XapaKTepPUCTUKON
nx pyHkumn MNoarotoBka u
npeacTaBneHne yCcTHbIX
coobLeHnn c npeseHTaumen
(MMMyHUTET, NH(PEKLMOHHbIE
3aboneBaHus, annaemMmum,
BaKLMHaLMSA)
OK 02 Tema Ne2.2. ®PpoHTanbHbIN ONpPoC
dopmbl 3anonHeHue Tabnuubl ¢ KpaTkomn
pPa3MHOXeHUS XapakTepucTnkon n npumepamm opm
OpraHM3mMoB pPa3MHOXEHUSA OpraHM3MoB
OK 02 Tema Ne2.3. PaspaboTka neHTbl BPpEMEHMU C
OK 04 OHTOreHe3 *XMBOTHbIX U XapaKTepPUCTUKON 3TanoB OHTOreHe3a
yerioseka OTAENbHOW rPYrnon XXUBOTHbLIX U
Yyenoseka No MMKpoOrpynnam
TecT/onpoc
OK 02 Tema N2 4. CocTaBneHune *XU3HeHHbIX LIMKIoB
OK 04 OHTOreHes pacTteHum pacTeHumn no otaenam
(MmoxoBuaHble, XBOLLEBUAHbIE,
NanopOTHUKOBUAHbIE,
ronoceMeHHble,
MNOKPbITOCEMEHHbIE)
OK 02 Tema Ne2.5. PaspaboTka

OCHOBHbIE NOHATUS FEHETUKMN

rnoccapus Tect
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OK 02
OK 04

Tema Ne2.6.
3aKoHOMEpPHOCTU
HacnegoBaHus

®PpoHTanbHbIN ONpPoC

TecT no Bonpocam nekuuu
PelweHve 3agay Ha onpegenexve
BEPOSATHOCTM BO3HUKHOBEHUNS
HacneaCTBEHHbIX NPU3HAKOB Npwu
MOHO-, An-, NOAUTMBPNAHOM 1
aHanu3npyoLem CKpeLLmBaHum,
cocTaBneHve

reHOTUNMNYECKUX CXEM CKpeLLMBaHUSA

OK 01
OK 02

Tema Ne2.7.
B3saumopgencTtesume reHoB

Tect

PaspaboTka rnoccapus

PeweHne 3agay Ha onpeaeneHne
BEPOATHOCTM BO3HMKHOBEHUS
HacneacTBEHHbIX MPU3HAKOB Mpu
pasfiMyHbIX TUNax B3anMOAENCTBUS
reHoB, COCTaBIIEHNE reHOTUMNYECKNX
CXeM CKpeLUMBaHUsA

OK 01
OK 02

Tema Neo2.8.
CuenneHHoe
HacnegoBaHue
NPU3HaKoB

Tect

PaspaboTka rnoccapus

PeweHue 3agay Ha onpegenexHune
BEPOATHOCTM BO3HMKHOBEHUS
HacneaCcTBEHHbIX MPU3HAKOB Mpu
cuensIieHHOM HacnegoBaHUM,
COCTaBIIEHNE FTEeHOTUIMUYECKUX CXEM
CKpeLmBaHns

OK 01

Tema Ne2.9.

Tect

OK 02

[(eHeTHKa nona

PaspaboTka rnoccapus

PelueHune 3agay Ha onpegeneHue
BEPOSITHOCTM BO3HUKHOBEHNS
HacneaCcTBEHHbIX NPU3HAKOB,
CLeNneHHbIX C NOSIOM, COCTaBneHne
reHOTUMNYECKNX CXEM CKPELLUMBaAHUSA

OK 01
OK 02

Tema Ne2.10.
[CeHeTHKa YyenoBeka

TecTt

PaspaboTka rnoccapus

PelueHune 3agay Ha onpegeneHue
BEPOSITHOCTM BO3HUKHOBEHUS
HacrneaCTBEHHbIX NPU3HAKOB,
MCNOonNb3ys MeToObl FeHETUKM YenoBekKa,
coCTaBrieHNe reHOTUMNYECKUX CXEM
ckpewmBaHus NoarotToBka YCTHbIX
coobueHun ¢

npes3eHTaumen o HacneacTBEHHbIX
3aboneBaHusaX YenoBeka
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OK 01 Tema Ne2.11. Tect
OK 02 3aKoOHOMEpPHOCTU PeweHune 3agay Ha onpegeneHve tuna
OK 04 N3MEHYMBOCTH MyTauumm Npu nepegadve
HacneaCcTBEHHbIX
NpU3HaKoOB, COCTaBIEHNE
FeHOTUMNYECKMNX CXEM CKPELLUMBaHUSA
OK 01 Tema Ne2.12. Tect
OK 02 Cenekumsi opraHm3amMoB PaspaboTka rnoccapus
PeweHune 3agay Ha onpegenexnune
BO3MOXXHOI0 BO3HUKHOBEHMS
HacneacTBEHHbIX NPU3HAKOB MO
cenekuumn, coctaBneHmne
FEHOTUNNYECKMUX CXEM CKpELLMBAHNSA
Paspen 3. Teopus KoHTpornbHas pabota “TeopeTtunyeckme
JBonouuun acrneKkTbl 3BOMNOLNM XKNU3HN Ha 3emne”
OK 02 Tema 3.1. @PpoHTanbHbIN ONpPoC
OK 04 NcTopus PaspaboTka neHTbl BpEMEHM pa3BUTUSA
3BOJTOLIMOHHOIO SBOMOLMOHHOIO Y4eHUs
y4yeHus
OK 02 Tema 3.2. @PpoHTanbHbIN ONpPoC
Mwukpoasontoums PaspaboTka rnoccapusi TEpMUHOB
OK 02 Tema 3.3. OueHnBaemasi gnckyccus
MakpoaBontoumsi PaspaboTka rnoccapus
TEPMUHOB
OK 02 Tema 3.4. ®PpoHTanbHbIN ONPOC
OK 04 BosHukHOBeHWe 1 pa3suTue |llogrotoska v npeacTaBneHne YCTHOro
XWU3HU Ha 3emne COOBLLEHNSA U NEHTbI BPEMEHMU
BO3HWKHOBEHUS U Pa3BUTUSA KMBOTHOTO 1
pacTUTENbHOro Mupa
OK 02 Tema 3.5. ®poHTanbHbIN ONPoc
OK 04 MpoucxoxaeHune yenoseka — |Pa3paboTka NeHT BpeMEHU n
aHTponoreHes MEeHTanbHbIX KapT Ha BbIOOP:

“OBonoumns COBPEMEHHOIO YenoBeka”,
“‘Bpemsa 1 nyTu pacceneHuns yenoseka
no nnaHete”, “BnusHme
reorpacuyeckon cpebl Ha
MOpPONOrnio 1 U3nNoNornto

yenoseka”, “denose4veckue pachbl’,
obcyxageHne

Pa3pen 4. dkonorusa

KoHTponbHas paboTta
“TeopeTnyeckue

acnekTbl 3konornn’
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OK 01

Tema 4.1.

TecT no akonorndyecknm cbakTopam n

OK 07 JKonormnyeckme pakTopbl M |Ccpedam XU3HN OpraHM3MoB
cpeabl XU3HMW.
OK 01 Tema 4.2. CocTaBrneHune cxem KpyroBopoTa
OK 02 Monynsums, BeLLeCTB, UCMOSb3ys MaTepuarbl nekumm
OK 07 coobLLecTBa, PelueHne npaKkTMKo-OpMeHTMPOBaHHbIX
3KOCUCTEMBI pacyeTHbIX 3aaHni NO NepeHocy
BELLECTBA M 3HEPTUN B IKOCUCTEMAX C
cocTaBrneHue
Tpouyeckmx uenem n nupammg
Bromaccsl 1 aHeprum
OK 01 Tema 4.3. OueHunBaemasi
OK 02 Buocdepa - rnobanbHas anckyceust Tect
OK 07 aKonornyeckasa cucrema PelueHne npakTuko-
OPUEHTUPOBAHHBIX PaCcYETHbIX
3agad Ha onpeferneHve nnowagu
HacaXxgeHun ans CHWXeHus
KOHLUEHTpaLummn yriekmucnoro rasa B
aTMocepe CBOEero pernoHa
NPOXMBaHUS
OK 01 Tema 4.4. Tect
OK 02 BrnvsHne PeweHune npaktuko-
OK 04 aHTPONOreHHbIX OPUNEHTMPOBAHHbIX pacYeTHbIX
OK 07 hakTOpOB Ha 3aaHNN NO COXPaHEHUIO
BGuocdepy NPUPOLHbIX PECYPCOB CBOErO
pernoHa npoXxveBaHus
OK 02 Tema 4.5. OueHnBaemasi gnckyccus
OK 04 Bnusanune counansHo- BbInonHeHus npakTuyeckmx sagaHum:
OK 07 aKonornyeckmx paktopos Ha |“OnpegeneHne CyTOYHOro paumoHa

300pPOBbE 4YesioBeKa

nutaHus’,

“CosgaHue nHamBmnayanbHOW NamMsTKu
no

opraHusauumn paumoHanbHon
P13MYEeCKOM aKTMBHOCTW”

BbinonHeHne nabopaTtopHomn paboTbl Ha
BblGOp:

"YMcTBEHHasA paboTocnocobHOCTL",
"BnnsiHne abmnotmnyeckmnx paktopos Ha
yenoseka (HU3KME 1 BbICOKME
Temnepartypbl)"

*MNMpodreccuoHanbHoO-
OPUEHTUPOBAHHO
copepxaHue Paspen 5.

3alwmTa Kerca: npeacraBreHme
pe3ynbTaToOB peLleHns KencoB
(BbICTYNEHME C Npe3eHTaumen)
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Buonorus B XXn3Hu

OK 01
OK 02
OK 04

*Tema 5.1
BuoTtexHonoruu B
XXU3HU KaXKOoro

BbinonHeHne kenca Ha aHanus
NHopMaLNN O HayYHbIX JOCTUXKEHUSIX B
obnacTu reHeTUYECKNX TEXHOITOINMN,
KNEeTOYHOWN UHXEHEPUN, NMULLIEBbLIX
onoTexHonormi (no rpynnam),
npeacraBneHne pesynbTaToB peLLeHUs
Kencos

OK 01
OK 02
OK 04

*Tema 5.2.1.
BuoTtexHonorum v XMBOTHbIE

BbinonHeHue kenca Ha aHanus
NHopMaLmn o] pas3suTUn
OMOTEXHOMOMMA  C  UCNOMb30BaHMEM
XWMBOTHbIX, NPUMEHEHNEe NpPOOYKTOB
OMOTEXHOMOMMU B XXNU3HU

yenoseka (no rpynnam),
npegcrasneHve pes3ynbTaTtoB
peLleHns Kencos

Pa3pen 6.
Buoakonornyeckue
nccnegoBaHuUs

MpeacTtaBneHne pesynbLTaToB
BbINOSIHEHUSA y4ebHO-
nccnenoBaTenbCKUX MPOEKTOB
(BbICTYNNIEHME C NPEe3eHTaumnen)

OK 01
OK 02
OK 04
OK 07

Tema 6.1.
OcHoBHbIe
MeToabl
©nosakonornyeckn
X ccrnegoBaHum

BbinonHeHne nabopaTopHbIXx paboT Ha
BbIGOP B MMHUMrpynnax:

1. BnivsiHne TemnepaTtypbl Ha
pocTa 1 M3MONOrnM4eCcKyro
aKTUBHOCTb APOXCKEBbLIX KIETOK

2. BnngaHve yrnesoaos Ha
pocTa 1 OM3NOSTIOrNYECKYHO
aKTMBHOCTb APOXKEBbIX
KNeTok

3. CoyeTaHHoOEe BnusiHne
TemnepaTypbl 1 YyrineBoaoB Ha
pocTta u
doM3N0N0rn4ecKyro
aKTMBHOCTb APOXKEBbIX
KNeToK

OK 01
OK 02
OK 04

Tema 6.2
Buoakonornyeckumn
AKCNepUMEHT

BbinonHeHne yuyebHo-

nccnenoBaTenbCKOro NPoeKTa Ha
BblOOp:

1. OueHKa kayecTBa aTMOCEPHOro
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OK 07

BO3ayxa

. OueHka kayecTBa no4s

MeTOL4OM PUTOTECTUPOBAHUS

. OueHka ka4yecTBa BO[,

NMOBEPXHOCTHbLIX BOAOEMOB M0
opraHonenTU4eckuM 1 puanko-
XMMUYECKUM CBONCTBaM

. BnusaHue MNAB Ha pocT u

pas3BUTUE CEMSIH BbICLUNX
pacTeHun

. BnusHne conesoro 3arpAa3HeHnd

Ha poCT 1 pasBuUTME CEMSAH
BbICLUNX
pacTeHuni
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