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1. OO0uas xapakrepucTuka padodeil nporpaMMmsl
o0ueodpaszoBarenbHol nucuuILInEbI «BUOJIOT' S
1.1. MecTo AucUMILVIMHBI B CTPYKTYpe o0pa3oBaTteinbHO# nporpammbl CITIO
O61eoOpazoBaTenbHas qucuuIUinHa «buonorus» sBiasieTcss 00s3aTeNIbHON YaCThbIO
o011eo0pazoBaTeIbHOr0 IUKIa 00pa30BaTeIbHOM MPOrpaMMbl B COOTBETCTBUU C

®I'OC CIIO no cnenuanbHocTd 35.02.09 Boanble 6MOpecypcehbl M aKBaKyJIbTypa.
[IpodeccronanbHO-OPUEHTUPOBAHHOE  COJAEPKAHME TMPOrpaMMbl  BBIOPAHO IO

o0bekTy uzyuenus ‘“KuBoTHbie”.
1.2. Hean u ni1aHupyembie pe3yabTaThl OCBOCHUS AUCUMILIUHBI:

1.2.1. lean JMCOMILUINHBI
Hennb: dopmupoBaHrne y oOydaIONIUXCS CHUCTEMbI 3HAHUH O Pa3IWYHBIX YPOBHSIX

KU3HU CO 3HAHWEM COBPEMEHHBIX IMPEJICTABICHUNH O J>XHBOM NPUPOJE, HABBIKOB IO
IPOBECHUIO OMOJIOTUYECKUX HCCIEIOBAaHUNW C  COOJIFOACHHUEM JTHYECKUX HOPM,
apTyMEHTHUPOBAHHOW JIMYHOCTHOW TO3HIIMU O OEPEKHOMY OTHOIICHHIO K OKpYKarouen
cpene.

3agaun:

* nonydyeHue (GyHIaMEHTAIbHBIX 3HAHUM O Owuonormyeckux cucremax (Kierka,
Opranusm, Ilonmymsmus, Bua, Okocucrema); HCTOPUHM  Pa3BUTHS  COBPEMEHHBIX
NpEeICTaBIEHUH O KUBOH MPUPOJIE, BBIIAIOIMIUXCS OTKPHITUSAX B OHMOJIIOTMYECKOW HAYyKE;
poyin  OMOJIOTMYECKOM Hayku B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBI MUPA; METOJAaX HAYYHOTO TO3HAHUS;

* OBJQJICHUE YMEHUSAMH JIOTUUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJOTUYECKUX 3HAHWW B MPAKTHUYECKOU NEATeIbHOCTH JIIOJICH, Pa3BUTUH COBPEMEHHBIX
TEXHOJIOTUH; OIpPEACNATh >KUBbIE OOBEKTHI B TPHUPOJEC; NPOBOAUTH HAOIIOJACHUS 3a
AKOCHUCTEMAaMU C II€JbI0 MX ONHCAHUS U BBISIBJICHUS €CTECTBEHHBIX U AHTPOIOT€HHBIX
M3MEHEHHI; HAaXOAUTh M aHAIM3UPOBATh HHPOPMAIIUIO O KUBBIX 00BEKTAX;

* pa3BUTHE [IO3HABATEIbHBIX MHTEPECOB, MHTEIUNIEKTYAJIbHBIX M  TBOPYECKUX
CIOcOOHOCTEeM OOydyaromuxcsi B MOpoIecce HW3YydYeHUsT OMOJIOTUYECKHUX  SIBIICHUMH;
BBIJJAIOIINXCA JIOCTUKEHUM OHOJOTHM, BOIIECAIIUX B OOIIEUYEIOBEUECKYIO KYIbTYpY;
CJIOKHBIX W MPOTUBOPEUYUBBIX MYTEH Pa3BUTUSA COBPEMEHHBIX HAaYYHBIX B3TJISIJIOB, WUJEH,
TEOpU, KOHIENIUN, TUIOTE3 (O CYINIHOCTH U MPOUCXOKIACHUU >KU3HU, YEIIOBEKA) B XOJE
paboTHI C Pa3IMYHBIMU UCTOYHUKAMU UH(OpMALINY;

* BOCIUTAHUE YOEKJIECHHOCTH B HEOOXOJMMOCTH T[IO3HAHUS >KUBOW MPUPOJBI,

HEOOXOJAMMOCTH PAIlMOHAJIBLHOTO TMPHUPOAONOJIB30BaHUS, OEpPEKHOTO OTHOIIEHHUS K



NPUPOAHBIM pecypcamM U OKpyXkarouleil cpene, COOCTBEHHOMY 3/I0POBBIO; YBAXKEHHS K
MHEHHUIO OIMIMOHEHTA NpU 00CYKIECHUU OMOJOTHYECKUX POOIeMm;

* UCIOJIb30BaHUE MPUOOPETEHHBIX OWOJIOTMYECKUX 3HAHUM W yMEHUH B
MOBCEAHEBHOMN U3HU JJI1 OLIEHKH IOCJEACTBUM CBOEH NeATEeIbHOCTH (M JeATeIbHOCTH
ApYruX JIO/IEM) MO OTHOIICHHIO K OKpYXarouled cpeie, 3JA0pPOBBI0 APYrHX JIOAEH U
COOCTBEHHOMY 3/10pOBBIO; 0OOCHOBAHUE U COOIIOJIEHUE MEP MPOPUIAKTUKU 3a00J1eBaHUM,
OKa3aHME MEePBOI MOMOUIY IPHU TpaBMax, COOIIOEHUE TIPABUII TOBEECHUS B IPUPOJIE.

1.2.2. [lnanupyembie pe3yJabTaThl OCBOEHHSI
o0ueodpazoBaresibHOM AUCHUILIMHBI B cooTBeTCTBUM ¢ PI'OC CIIO u Ha ocHOBe
erocC Coo

B pesynbTaTe ocBoeHUs 00pa30BaTENIbHOM MPOrpaMMbl y BBITYCKHUKA JOJIKHBI ObITh
chopMHUpOBaHbI 00IIHME U TPOPECCUOHATBHBIE KOMITETEHIIUH.

BoimyckHUK, OCBOMBIIMN 00pa3oBaTeIbHYI0 MPOrpaMMy, JOJDKEH 00JajaTh

CIeAYIOMHUMHU 00IMMHU KoMreTeHIusIMu - OK

Ko HaumeHoBaHuUe pe3yjbTaTa 00y4eHus

OK 1 Br16upaTh crmocoObl peeHust 3a1a4 mpo¢eCCUOHaTbLHON JeITeIbHOCTH,
NPUMEHHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 2 OcCymIecTBIATh MOKCK, aHATIU3 U MHTEPIIPETAINi0 HH(popMaIuuy,
HE0OXOIMMOM /IJIs BBITIOJIHEHHMS 3a7]a4 MPO(PECCUOHAIBHOMN JESITEIbHOCTH.

OK 3 [[naHupoBaTh U peaqTu30BBIBATH COOCTBEHHOE ITPO(ecCHOHATBLHOE U
JTUYHOCTHOE Pa3BUTHE

OK 4 PaboTaTh B KOJJIEKTUBE U KOMaH e, 23 ()EKTUBHO B3aMMOICHCTBOBATH C

KOJUIETaMH, PyKOBOJICTBOM, KJIIMEHTAMHU
OK 5 Ocy1iecTBIATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKALIUIO Ha
rocyJapCTBEHHOM si3blke Poccuiickoit denepanuu ¢ yueroM 0cOOEHHOCTEN
COIIMAJILHOTO U KYJbTYPHOTO KOHTEKCTa

OK 6 [IposIBIATH rpaXaaHCKO-MATPUOTUYECKYIO MO3UIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHNE HA OCHOBE TPAIUIIMOHHBIX 00IIEYEITOBEUECKIX
[EHHOCTEN, MPUMEHSITh CTAHJAPThl AHTUKOPPYIIIMOHHOTO HOBEACHUS

OK 7 CoJelicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpelibl, pECypcocOepeKeHUIO,
h(h()EKTUBHO ECTBOBATH B YPE3BBIYAWHBIX CUTYAITUSX.

OK 8 lcrionp30BaTh CpencTBa (PU3NIECKOM KYIbTYPHI ISl COXPAHCHHUS U
YKpEIJIEHUS 3J0pOBbsI B IIpoliecce MpoPecCUuOHaIbHON NeATebHOCTH U
MojAep>KaHusi HEOOXOAMMOTO YPOBHS (PU3MUECKON MOJITOTOBICHHOCTH




OK 9

Vcnionb3oBaTh HH(GOPMALIMIOHHBIE TEXHOIOTUU B TPO(ECCHOHATIBHOMN
NEATEIbHOCTH.

OK 10 [[Tonxp3oBatbes npodheccuOHANbHOM JOKYMEHTAIMEN Ha TOCY1apCTBEHHOM U
MHOCTPAHHOM $I3bIKaX.
OK 11  [Mcnonb3oBatk 3HaHMS 110 (UHAHCOBOI rPaMOTHOCTH, TUIAHUPOBATH

npeANPUHUMATEIBCKYIO NeATeIbHOCTh B MpodeccuoHanbHoM chepe




Koan

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHTUIIJIMHBI

HanMeHOBaHHe
OO0uue (IMYHOCTHBIE U
(popmupyembiIx JlucuumnIMHapHbie (mpeaMeTHbIe)
. MeTanpeaMeTHbIe)
KOMIeTeHI Ui
OK 01. Beibupats
CIOCOOBI PELIeHUS
- copMupoBaTH 3HaHUS O MECTE€ W POJIM OMOJIOTMH B CHCTEME ECTECTBEHHBIX HAyK, B
3a/1a4 mpoQecCuoHalb . .
. B 4acTu TPYAOBOIO (GOpMHUPOBaHNN COBPEMEHHOHN €CTECTBEHHOHAYYHON KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB
HOW JIeITeTbHOCTH
BOCIIMTAHUS: MPUPOJIBl W PEIICHWH >KU3HEHHO BAaXHBIX COIHMAJIBHO-ITUYCCKUX, SKOHOMUYECKHUX,
MPUMEHUTEIHHO K
HKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBA, a TAKXKE B PEIIEHUH BOMPOCOB PAlMOHAIBLHOIO
PUPOIOIIOIb30BaHUA; B (POPMUPOBAHUH LIEHHOCTHOI'O OTHOLIEHMSI K IPUPOJIE, OOIIECTB
KOHTEKCTaM OCO3HAHHE LIEHHOCTH PHpOAL ’ PMHP H pHpode, oot Yy

MacTepCcTBa, TpyAoJtooue;
- TOTOBHOCTBH K aKTHBHOM
EeITEILHOCTH TEXHOJIOTHYECKOH
u
COIIMaJIbHON
CIIOCOOHOCTD
WHUIIMUPOBATD, IJIAHUPOBATh U
CaMOCTOSITCIILHO BBITIOJIHSATh
TaKyIo AEITeIbHOCTD; - UHTEPEC K
pas3nu4HbIM cepam
podeccuoHAIBHON IeATENbHOCTH,

OBJageHue

HaIIpaBJICHHOCTH,

YEeIIOBEKY; O BKJIQJie POCCHIICKUX M 3apyOEKHBIX YYEHBIX - OHMOJIOTOB B pPa3BUTHUE
Ounonoruy; GyHKIHOHATHHONU T'PAMOTHOCTH YeJIOBEKA JJIsl PEeIICHUs )KU3HEHHBIX POOIeM,

- YMCTb BJIaACTDH CHCTEMOM OHMOJOTMYECKUX 3HaHHI>i, KOTOpas BKJIIOYACT:

OCHOBOIIOJIararoume OMOJIOTHYECKHUE TEPMHUHBI U IIOHATHUA ()I(I/ISHB, KJICTKA, TKaHb, OpraH,

OpraHu3M, BHJ, TIOMYJSAIUSA,  OKOCHCTEMA, OouworneHos,  Ouocdepa;
MeTa00JIn3M, roMeocTas, KJICTOYHBIH UMMYHHUTET, OMoCHUHTE3 OcIka,

OMOTIOIUMEPHI, JIUCKPETHOCT, CaMOpeTryJISIIHs,
CaMOBOCITPOU3BEICHHUE, HACIICJICTBEHHOCTb, U3MEHUYHBOCTD,

YHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);
Oouonorndyeckue Teopuu: kierouyHas teopus T. IlIBanna, M Ilneiinena, P. Bupxosna;
KJIOHAJIBHO-CEJeKTUBHOrO uMmmyHutera II. Opmux, M.M. MeunukoBa, XpoMOCOMHas

TCOPUA HACIICACTBCHHOCTHU T. MopraHa, 3aKOH




YHUBEPCAJIHHBIMU YUCOHBIMH

[MO3HABATEILHBIMU JICHCTBUSAMHU: )

0a3oBbIe JOrn4uecKue
neilicTBHA:

- CaMOCTOSTEILHO
(dbopmMynupoBaTh u
aKTyaJlu3UpOBaTh npoOiemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABJIUBATh
CYIIECTBCHHBIN MPU3HAK WM
OCHOBaHHUS TSt CpaBHEHUSI,
Kiaccuukanum u
00001IEeHNS; -

OTIpeesATh LeIn
EeITEILHOCTH, 3a/1aBaTh
rapameTphbl U KpUTEpPUU  UX|
TOCTHIKEHMS,

- BBISBIISTE
3aKOHOMEPHOCTH 51
MIPOTUBOPEUUS B

PACCMATPUBACMBIX SABJICHUAX,

BHOCHUTD

KOPPCKTHUBLI B ACATCIIBHOCTD,

3apoeiiesoro cxoacrsa K. bapa, sBomonuonnas teopus Y. [lapBuHa, CHHTETHYECKas
TEOpHUsS SBOJIOIUH, Teopust aHTpororeHe3a Y. JlapBuna; Teopus Omoreomeno3a B.H.
CykauéBa; yuenus H.W. BaBwioBa - o LlenTpax MHOrooOpasusi W NPOUCXOKICHUS
KynbTypHbIX pacteHuil, A.H. CeBeproBa - 0 myTsXx M HampasieHUsX sBosouuu, B.M.
Bepnasckoro - o 6uocdepe;

3aKOHBI (€AMHOOOpPa3usi MOTOMKOB IE€PBOTO IOKOJEHMS, paCIIEIJICHUs] IPU3HAKOB,
I.

HACJICIJOBAaHHWA IMPU3HAKOB W HAPYIICHUA CHCIIJICHUA I'CHOB T. MopraHa; TOMOJIOTUYCCKUX

HE3aBUCHUMOTI'O HaCJICa0BaHUA IIPU3HAKOB MCH}ICJ’IH, CICIIJICHHOI'O

psAI0B B HacieacTBeHHOW n3MeHunBocty H.M. BaBunoBa, renernueckoro paBHoBecus JIx.
Xapnu u B. Baitn6epra; 3apoapimeBoro cxoacta K. bapa, 6uorenernueckoro 3akoHa 2.
['exkens, @. Mromnepa);

NPUHIUIBI (YMCTOTHI FaMET, KOMIIJIEMEHTapHOCTH);

npaBuia (mMuHumMyma FO. JluOuxa, HSKOJOTHMYECKOW MHpPaMHABI 4YHCEN, OHMOMAacChl W
SHEPTHH ),

runoTe3bl  (koareppaTtHo AWM. Omapuna, mnepBuuHoro OympoHa JDk. XosmjaeiiHa,

mukpochep C. Dokca, pudbozuma T. Yek);

- C(l)OpMI/IpOBaTB YMCHUA PaCKpbIBATb COACpKaHNEC OCHOBOIIOJIararomux

OHOJIOTHYECKUX TeOpI/Iﬁ K THUIOTEC3: KHeTOqHOﬁ, XpOMOCOMHOﬁ, MYTaHHOHHOﬁ,

3BOJ'IIOI_II/IOHHOI71, IPOUCXOKIACHUA XU3HH KM YCJIOBCKA, BJIAJICHHC CHCTEMOH 3HaHHII 00

OCHOBHBIX MCTOJax HAaY4YHOT'O IIO3HaHUs, HCIIOJIb3YEMBbIX B OMOJIOTHYECKUX

UCCIICIOBAHUSIX JKUBBIX 00OBEKTOB H DKOCUCTEM (omucaHue,  UW3MEpeHUe,
NPOBE/ICHUE HAOJIIOJICHNH ); CTIOCOOAMU BBISIBIICHHS U OI[CHKH aHTPOTIOT'CHHBIX N3MEHEHUN
B IIPUPO/IC;

- copMHpOBaTh YMEHHUS PACKPBIBATH OCHOBOTIOJAralOIIUEe OHOJIOTMYCCKHE 3aKOHBI M

3akoHoMepHocTH (I'. Mennens, T. Moprana, H.W. Basuiosa, 3.




COOTBETCTBUE pe3yJbTaToB

L CIIAM, OLICHUBATh PUCKHU

MMOCJICACTBUM ACATCILHOCTH; -

pa3BHUBAThH KpEaTHUBHOE
MBIIILICHHE pu pelIeHuH
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBble

nccjaeaoBarejbCKue 1eCTBUA:

BIaJ€Th HaBBIKAaMH

y4eOHO-HCCIEA0BATEIbCKOM

MPOEKTHOM JIeSITEIIbHOCTH,
HaBBIKAMHU paspenieHus
npooeM; - BBISIBJISITH
MIPUIMHHOCIIC/ICTBCHHBIC
CBSI3H u
aKTyaJIM3UpPOBAThH 3a/1auy,
BBIJIBUT'aTh TUINIOTE3Y ee
perieHus, HAXOJIMTh
apryMEHTBI JUISL
JTOKa3aTelIbCTBA CBOHUX
YTBEPKJICHUH, 3aJ1aBaTh
rapameTpbl u KpUTEPUU
pelIeHus; -  aHaTU3UPOBATH

['exkenst, . Mromnepa, K. bapa), rpanuisl uX IpUMEHUMOCTH K JKUBBIM CUCTEMAM;

- YMCTb BBIACIIAATh CYIICCTBCHHBIC ITPU3HAKH!

CTPOCHUA BHUPYCOB, KJICTOK IIPOKapUuoOT U 9YKapHUoT, OJHOKJICTOYHBIX U

MHOTOKJICTOYHBIX OPraHW3MOB, BHJOB, OHOTEOIIEHO30B, HSKOCHUCTEM U Ouocdepsl;

CTPOCHHA OpraHoB MW CHCTEM OpraHOB paCTeHHﬁ, JKUBOTHBIX, YCJIOBCKa, IMPOLCCCOB
PKU3HCACATCIBHOCTH, ITPOTCKAOIINX B OpraHu3Max paCTeHHfI, JKUBOTHBIX H YCJIIOBCKA,

OMOJIOTMYECKUX IpoleccoB: oOMeHa BeuiecTB (MmertabonusMm), uUHGOpPMaUUU U

MpEBpAIICHUs] DHEPTHH, OpPOXKEHHUs, aBTOTPO(HOro M rerepoTpo(HOTO TUIOB MHTAHMS,

doTocMHTE3a W XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeTOTeHe3a, AMOpHOreHes’a,

MOCTAMOPHUOHAIBHOTO Pa3BUTHSL, Pa3MHOXKEHUS, WHIUBUAYAIBHOIO PAa3BUTHS OpPraHU3Ma

(oHTOTEHE3A), B3alMO/JICHCTBUS IEHOB, TeTepPO3UCa;
NeCTBUII ~ MCKYCCTBEHHOTO  0TOOpa, CTaOUIN3UPYIOLIETO, IBUKYIIETO U
pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa; aJuIONaTpUYecKOT0 W CUMIIATPUYECKOTO

BI/I,Z[OO6paSOBaHI/I$I; BJIMAHHUA ABWXXYIIUX CHJI 3BOJIFOOWH Ha l"eHO(bOHI[ MOITYJIALIAH
HpI/ICHOCOﬁJ'IeHHOCTI/I OpraHusmMoB K CpCIc O6I/ITaHI/I$I, UepCaOBaHUA HaHpaBJICHI/Iﬁ
OBOJIFOIIMH; KPYTOBOPOTA BCIICCTB U IIOTOKA SHCPIUU B SKOCHUCTECMAX;

- HpI/IO6p€CTI/I OIIBIT IPUMCHCHHA OCHOBHBIX METOJOB HAYYHOI'O MO3HAHHS, HCIIOJIB3YyCMbIX
B OHOJIOTHH: Ha6J'IIOI[eHI/I$I U OIINCaHUA JKHBBIX CHUCTEM, IIPOLCCCOB U HBJ'IGHI/II\/’I;
OpraHu3allui U INpOBCACHUA OHOJIOrUYECKOTO OKCIICPUMCHTA, BBIIBUKCHU A TUII0TE3,

BBIABIIATH 3aBUCHUMOCTH MCKAY HCCICAYCMBbIMHU

BCIIMYHNHaAMU, OOBSCHSATH MOJIYYCHHBIC pC3YJIbTAThI U




peLLICHUS 3a1a4u
pE3yJIbTaThI, KPUTUYECKHU
OLICHHUBATh ux

JI0CTOBEPHOCTb, TPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX; -
YMETh IEPEHOCUTH 3HAHUS B
MO3HABATEIBHYIO "
[IPaKTUYECKYIO obnactu

KHN3HCOCATCIIBHOCTH,

- yMETh
3HaHUS n3

WHTETPUPOBATH
pa3HbIX

MpeAMETHBIX 00J1aCTeH;

- BBIABHTaTb  HOBBIE  HJEH,
MpeiaraTh OpPUTHHAJILHBIC
[TOIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH X
HCIIOJIE30BAHMS B
[103HABATEIHHOMI u

COLMAJIbHOM IIPaKTHUKE

(GOopMyITUPOBATH BEIBOJIBI C MCIIOJIb30BAHUEM HAYIHBIX MIOHATHH, TEOPUN U 3aKOHOB;
- copMHupoBaTh YMEHHUS BBIJCTATH CYIIECTBEHHBIE TPU3HAKHM BUPYCOB, KIETOK
MPOKAPUOT W HYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB,

OMOreo1eHO30B U FKOCUCTEM; OCOOEHHOCTH MPOIECCOB 0OMEHA BEIIECTB U IPEBPAIICHUS

DHEPrMM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO M OJHEPreTHYecKoro oOMEeHa,

XEMOCHHTE3a, MHUTO3a, Meio03a,  OIUIOJIOTBOPEHUS, pa3sBUTHSI U
Pa3MHOXKEHHS, WHIAMNBUIYaTbHOTO pAa3BUTHUS oOpraHu3Mma (OHTOTeHe3a), OopbOBI 33
CYyLIECTBOBaHHE, €CTECTBEHHOI'O oTbopa, BUJI000pa30BaHuUs,

PUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, BIUSHUS KOMIIOHEHTOB YKOCHCTEM,
AQHTPOTIOTEHHBIX M3MEHEHHH B YKOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIIECTB U
MIpeBpalleHue YHEPruu B Onocdepe;

- C(l)OpMI/IpOBaTB YMCHUA IIPUMCHSTH INOJIYYCHHBIC 3HaHHUA JJIA 00BACHEHUS

OHOJIOTHYECKUX IIpoHecCoB M HBJ'ICHI/II‘/'I, U1 IPUHATUA IMPAKTHYCCKUX pCHIeHPII;'I B
HOBCG,Z[HGBHOIZ KHN3HHU C OCJIBIO oOecneueHus1 0€30IIaCHOCTH CBOETO 3A0POBbA U 3I0POBbs

OKpPYKaromunx J'IIO,I[GfI, CO6J'IIOI[CHI/IH 3A0POBOIO 06pa3a JKHU3HH, HOpPM TI'PaMOTHOI'O

IIOBCACHHUA B OKPY)KaIOIHGﬁ HpHpO,I[HOﬁ cpeac, IIOHMMAaHHuC
H606XO,Z[I/IMOCTI/I HCIIOJIb30BaHMA I[OCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ OHOJIOTHHU n
OMOTEXHOJIOTUH JJIA pannoOHAJIBHOT'O MpUpOAOIIOJIb30BAHN, YMCHUC
HCIIOJIb30BATh  COOTBCTCTBYHOIIIUC APTYMCHTHI, 6I/IOJ'IOFI/ILIGCKYIO TCPMHUHOJIOTUIO U

CUMBOJIMKY IJId JOKa3aTCJIbCTBA pOACTBA OPraHU3MOB PA3HBIX CUCTEMATUUCCKUX T'PYIIIL;

B3aUMOCBSA3U  OPraHu3MoOB W CpCAbL 06I/IT8.HI/I$I; CANHCTBA UYCJIOBCUCCKHUX pPaC,

HE0OXO0JMMOCTH 310pOBOT0O 00pa3a KU3HU,
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COXPAaHCHHUS Pa3HOOOpa3us BUIOB U SKOCHUCTEM, KaK YCIOBHS COCYIIIECTBOBAHUS IPUPOIBI
Y YeJI0BEYECTBA;
- chopmupoBaTh YMEHHSI ~ peliarh  OWOJIOTMYECKHE  3a/Ja4dd,  COCTABIISITH
TCHOTUITMYCCKHUEC CXCMbI CKPCHIMBAHHWA JIA PA3HBIX THUIIOB HACJICAOBAHUA IPU3HAKOB Y|
OpraHru3MoOB, COCTABJIATH CXCMBI IMEPCHOCA BCHICCTB W JSHCPIrUM B IKOCUCTEMAX (HGHI/I
IMUTaHUsA, ITUIICBBIC CeTI/I) 5 BBISIBJISAATH MPUIUHHO-CIICACTBCHHBIC CBA3U MCKIY]|
HNCCIEAYCMBIMU OMOJIOTMYECKUMU 06T)GKTaMI/I, nponeccaMu U ABJICHUAMU, ACTIATh BBIBO/bI
1 TPOrHO3bl HA OCHOBAaHUM TOJYYEHHBIX pPE3YNIbTaTOB; - CGHOPMUPOBATH YMEHHUS
KPUTHUYECCKH OIICHMBATh HWH(POPMAIMIO OHOJOTHYECKOTO COJACPIKAHMS, BKIFOYAFOIIYIO
IICCBJOHAYYHBIC 3HAHUA U3 Pa3JIMYHbIX HCTOUYHHUKOB (Cpe)ICTBa MacCcoOBOU
nH(popMaIy, HAyIHOTIOMYJISIPHBIC MaTepHuabl);
UHTEPIPETHPOBATh ATUYCCKHE AaCIEeKThl COBPEMEHHBIX WCCICIOBaHWA B OHOJIOTHH,
MEIUIMHEe,  OMOTEXHOJIOTHH;  paccMaTpUBaTh rio0aibHbIC 9KOJIOTUIECKUE
poOJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO,
YMEHHUE OIICHUBAaTh JTHYECKHE AacleKThl COBPEMEHHBIX WCCIEJIOBaHUN B 00JacTh
OMOTEXHOJIOTHH U TEHETHYECKMX  TEXHOJIOTUH  (KIOHHUpPOBaHHE,
UCKYCCTBEHHOE OIUIOJOTBOPCHHE, HAMpPaBJICHHOE W3MEHCHHE TE€HOMa M CO3J/IaHUe
TPAHCTCHHBIX OPTraHU3MOB);
- chopMUpOBaTh YMECHHUS CO3/1aBaTh COOCTBEHHBIC TMCHEMEHHBIC U YCTHBIC COOOIICHUSI HA
OCHOBE OHOJOrM4eckoid uHPOpMAIUU €3 HECKOJIbKUX HMCTOYHHMKOB, T'PaMOTHO
MCIOJIb30BaTh OHSITUWHBIN anmapar OMOJI0THH;
- yMeTh BBIIBUTATh THUIOTE3bl, MPOBEPATh HMX OJKCHEPUMEHTATbHBIMU CPEICTBAMH,
dbopMynupys 1enb HCCIEIOBAHMS, AHATU3UPOBATH IMOJYUYEHHBIE PE3YNbTaThl U JIElaTh

BBIBOHI,




- MPUHMMATh y4acTHE B HAayYHO-HMCCIIEOBATEIbCKON paboTe MO OMOJIOTHH, KOJIOTHUH U
MeIUIMHE, TPOBOIUMOM Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB U MyOIUYHOTIPEACTABIAT
IIOJTy4CHHBIE Ha

PE3YyIbTAaThI YUCHUYCCKUX

KOH(EpPEHIUSIX Pa3HOTO YPOBHS;

OK 02.
lcrionp30Bath
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaJIM3a U
MHTEpIIpETANH
nHpOpMaLUY U
HG(OPMAaLIMOHH ble
TEXHOJIOTUH JUIs
BBITIOJTHEHUS 3a/1a4
npodeccunoHatb HOU

JACATCIBHOCTH

B oOmactu LIEHHOCTH
Haquoro IIO3HAHUA:
- c(hopMUPOBAHHOCTH

MHPOBO33PEHUS,

COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO
Pa3sBUTUA HAayKHn u
00111eCTBEHHOU MPaKTHKH,
OCHOBAHHOTO Ha ZIaJore
KYJIBTYD, CIOCOOCTBYIOLIETO

OCO3HAHHUIO CBOErO MECTa B
[OJIUKYJIBTYPHOM MUDE;

- COBCPUHICHCTBOBAHUC

SI3LIKOBOU u qUTaTEILCKOMN

KYJIbTYPbI Kak cpeacTBa

B3alMO/ICIICTBUSA MEXY

JIFOAbMU U ITIO3HAHUS MHUPA,

- OCO3HaHHUC HCHHOCTHU
HaquOﬁ ACATCIBHOCTH,

I'OTOBHOCTb OCYHICCTBJIATDH

IMTNOEKTHOKY T

- copmupoBaTh yMEHUSI KPUTHYECKH OIICHUBATH HH(DOPMAIHIO OMOJIOTHYECKOTO

COJCpIKaHWsA, BKIIIOYAIOIIYIO IICCBAOHAYYHBIC 3HAHHA H3 Pa3JIMYHBIX HWCTOYHUKOB

(cpenctBa MacCcoOBOM uH(popMaLuy, Hay4HOIIOIYJISIPHBIE MaTepuabl);

WHTEPIPETHPOBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHOJIOTHUH,
MeIUIIHE, OMOTEXHOJIOTHH;

- WUHTEPHPETHPOBATH STUYECKHE ACTIEKTHl COBPEMEHHBIX MUCCIICIOBAHUI B

OHOJIOrUH, MEIUITUHE, OHMOTEXHOJIOTHH; paccMaTpuBaTh rJ00aIbHBIE
PKOJIOTUYECKHE TIPOOJIEMBl COBPEMEHHOCTH, (OPMHUpPOBATH IO OTHOIIEHWIO K HUM
COOCTBEHHYIO TIO3HUIIMI0, YMEHHE OIIEHWBATh JATHYCCKHE

ACIICKTbl COBPEMCHHBIX

I/ICCJ'Ie,Z[OBaHI/Iﬁ B 00J1acTH OHMOTEXHOIOTHHI A TEHETHYCCKHX TEXHOJIOTHUH

(K11OHUpOBaHUE, HCKYCCTBEHHOE OILIOIOTBOPEHUE,
HaIpaBJIEHHOE U3MEHEHHE TeHOMA U CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

- copmupoBaTh yMEHHS CO3AaBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE

CcoOOIleHHs Ha OCHOBE OHOJOrM4Yeckod HH(OpPMALUU M3 HECKOJbKUX HCTOYHHUKOB,

I'PAaMOTHO HCIIOJIb30BATbH MMOHSATUHHBINA alrapar OHoJIOrun
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NEeATeIbHOCTh WHANBUIYAILHO U B
rpymnne; OBiageHue
VHUBEPCATHLHBIMU YI€OHBIMH
MO03HABATEIHHBIMH JICHCTBUSIMH: B)

paboTta ¢ uHpOpMaLIUEH: -

BIIAJICTh HaBBbIKaMU
[TOJTy4EeHUS nHpopmanuu n3
MCTOYHUKOB Ppa3HBIX THIIOB,

CaMOCTOATCIIBHO OCYIIECCTBIIATH

MOUCK,
aHaJIn3, CUCTEMAaTHU3alHIO0 u
WHTEPIPETALINIO uHbOopMaIun
pa3IUYHbBIX BUJIOB uhopm

[Ipe/ICTaBJICHMUS; - CO37aBaTh TEKCThI
B pa3iM4HbIX opMaTax ¢ ydeToM
Ha3HAYCHUS

nH(OpPMAIIUU U 1IeNIeBOI

ayJAUTOPHH, BBIOHpast
ONTUMAJbHYIO hopmy
[IPEICTAaBICHUS U

BHU3YyaJIU3al[UH;




- OIICHUBATh JIOCTOBEPHOCT,
NIErMTUMHOCTH UH(OpMaILINH, ee
COOTBETCTBUE MIPaBOBBIM u
MOPaJIbHO-3TUYECKUM HOPMaM;

- UCIIOJIb30BaTh cpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHHKAI[MOHHBIX TEXHOJIOTHI B

PCIICHNHN KOTHUTUBHBIX,

KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3a7a4 c
COOIIOIEHUEM TpeboBaHUM
SPrOHOMHUKH, TEXHUKHU
0€30MMacHOCTH, TUTHEHBI,

pecypcocOepekeHusI, TIPaBOBBIX U
ATHYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 0€30MacHOCTH;

- BJIaACTH HaBbIKaMH

pacro3HaBaHMs U 3aIIUTHI
nH(popMalny, UHHOPMAIIHOHHON

0€30I1aCHOCTH JINYHOCTH

OK

04.

- T'OTOBHOCTH K

- C(I)OpMI/IpOBaTL YMCHUSA CO31aBaTb COOCTBEHHBIC TUCHMEHHBIC U YCTHBIC
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D dexTuBHO
B3aMO/ICHCTBOB aTh U
paboTaTh B
KOJUICKTHUBE U

KOMaH/JIC

CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH u

CaMOOIIPCACIICHUIO,

-OBJIaICHUEC HaBbIKaMH

y4eOHO-HCCIIE0BATENIbCKOM,
[MPOEKTHOM U COIMAJIbHOM

eI TENHbHOCTH;

OBJj1aieHHe YHUBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU
neiicTBUSIMU: O COBMeCTHAasI
NesiTeJIbHOCTD:

- NMIOHUMAaTh U HUCIOJIb30BaTh
MPEeUMYIIECTBA KOMaHIHOW U

WHIMBUIYTBHOW paOOTHI;

- [IPUHHUMATb oeiu
COBMECTHOH JCATCIIBHOCTH,
OPraHru30BbIBATH nu

KOOPAMHUPOBATH JEHCTBUA 10 €€

JOCTHXKEHUIO:
COCTaBJIATH IUIAH JICHCTBUH,
pacpenesaTh POy C y4ETOM
MHEHHH yJaCTHUKOB 00CYXJIaTh
pe3yJIbTaThl

COBMECTHOM paboThI;

COOOLICHNS Ha OCHOBE OMOJIOTHYECKON HH(OpMAMK M3 HECKOJIBKMX HCTOYHUKOB,

PaMOTHO MCIOJIb30BATh MOHATHIHBINA anmapar OHOJIOTHUH;

- YMETb BBIJBUIATh THUIIOTE3bl, IPOBEPATH HUX HKCIHEPHUMEHTAIbHBIMU CpPEICTBAMU,

dopmynupysi 1eNb UCCIEAOBaHUS, AHAIM3MPOBATH TOJYYEHHBIC PE3YJIbTaThl U JeiaTh

BBIBO/IBI;

- IPUHMMATh Y4acTHE€ B HAYYHO-HCCJIEIOBATEIbCKOM paboTe Mo OMOJIOrMM, SKOJIOTUH U

MeAMIIMHE, TPOBOAUMOM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB U MyOJINYHOIPEICTABIISTh
MOJIy4YEHHbIE Ha

PE3YIbTATHI YUCHUYCCKUX

KOH(EpeHIMIX Pa3HOrO YPOBHS




- KOOPAMHUPOBATH u

BBITIOJIHATH paboty B
YCIOBUAX peajibHOTO,
BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO
B3anMMOJICHCTBUS; -

OCYILIECTBIISITh
[MO3UTUBHOE CTpaTeruyeckoe
MOBE/ICHUE B Pa3IMYHbIX
CUTYyalUsX, IIPOSIBJIATH

TBOPYECTBO W  BOOOpakeHHE,
OBITh MHUIIMATUBHBIM
OBnajeHHe YHHBePCAIbHBIMH
peryJasiTuBHbIMU JAeHCTBUSAMMU: )
NPUHATHE ce0sl U APYTUX JIIOei:
- NpPUHUMATbH MOTHBBI u
apryMEHTHI IPYrUX JIOAeH mpu
aHanmse pe3yabTaToOB
NesITeNIbHOCTH;
- MPU3HAaBaTh CBOE MPaBO U
[paBoO IPYTUX JIFOJIeH Ha OIINOKH; -

pa3sBUBaTh CIIOCOOHOCTh
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IIOHUMATb MUP C IO3UIHUU APYTOTo

JCJI0BCKaA

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpYKalollen cpebl,
pecypcocOepeke HUIO,
[IPUMEHSTH 3HaHUSI 00
W3MCHCHHUH KITUMATa,
[TPUHITAITBI
OEpEKITUBOTO
MTPOU3BOJICTBA,

A hexTHBHO
ENCTBOBATL B
YpE3BbIYANTHBIX

CUTYyallHUAX

B o0s1acTH 3K0/10rHYECKOr0
BOCIIMTAHUS:
- c(OpMHPOBAHHOCTH
DKOJIOTHYECKOU KYJIBTYPBI,
MOHUMAaHUE BITUSTHUS
COLIMAJIbHO-3KOHOMHMUYECKUX
[IPOLIECCOB HAa COCTOSIHUE
MPUPOIHOMN U COIMATILHOM CPEIBI,
OCO3HaHHE
rJ100aTHbHOTO XapaxkTepa
PKOJIOTUUYECKHUX TTPOOIIeM;

- IIIaHUPOBAHUC n

OCYILIECTBJIEHUE ICUCTBUI B

OKpY’Kalolllel cpejie Ha OCHOBE

3HAHUS 1IeJIel yCTOMYUBOTO
pa3BUTHS

JeJIOBEUYCCTBA;

aKTHUBHOE HETpUsITUE
NelCTBUM, MPUHOCAIIINX

BpEll OKPYXKAIOILER Cpeae;
- yMEHUE

IIPOTHO3UPOBATH He6J'IaFOHpI/I$ITHBIe

- BIIQJICTh CUCTEMOMW 3HAHWH 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHUS, UCIOJIb3YEeMBIX|
B OMOJIOTMYECKHUX MCCIICIOBAHUSAX KUBBIX OOBEKTOB M IKOCUCTEM (OIMHMCAaHUE, U3MEPEHUE,
poBeJIcHUE HAOIIOACHMI); CITOCOOaMU BBISIBIICHHS M OIICHKH aHTPOTIOTCHHBIX H3MEHEHHIMA
B IIPUPOJIC;

- YMETh BBISBJIATH OTJIMYMTEIBHBIC TPU3HAKU KUBBIX CHCTEM, B TOM YHCJIE TPUOOB,
pPACTCHMIA, XUBOTHBIX W YEJOBEKAa; MPUCIIOCOOICHHOCTh BHJIOB K Cpelne oOuTaHus,
a0MOTHYECKMX M  OWOTHYECKMX  KOMIIOHEHTOB  DKOCHCTEM,  B3aUMOCBS3eH
OpraHW3MOB B COOOIECTBaX, AHTPOTIOTCHHBIX W3MEHCHHA B OSKOCHUCTEMaX CBOCH
MECTHOCTH;

- YyMETh BBIICIATH CYIIECTBEHHBIC MPU3HAKA OWOJIOTHYECKUX MPOIECCOB: OOMEHa
BemecTB  (MeTabonu3M), HHPOPMAMA ¥ TPEBPAIICHHUS  DHEPruu, OpOKCHUS,
aBTOTPO(HOTO U TeTEpOTPO(PHOTO TUITOB MUTAHUsS, (OTOCUHTE3a M XEMOCHHTE3a, MUTO34,

Meii03a, TaMeToreHesa, AMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO PAa3BUTHS, Pa3MHOKCHHS,

WHIUBUTyaJIbHOTO pa3BUTHUS opraHuszma (oHTOTEHE3A),
B3aHMOJICHCTBHS I'SHOB, reTepo3nca; NeUCTBUHI
HCKYCCTBEHHOTO oTbOopa,

CTa6I/IHI/ISI/IPYIOHlerO, ABHUIXKXYLICTO u Pa3pbLIBAKOIICTO CCTCCTBCHHOI'O OT60p8.;
AJJIOIIATPUYCCKOTO MW CHUMIIATPHUYCCKOI'O BI/I,I[OO6p3.30BaHI/I$I; BJIMAHUSA ABUXYHIUX CHII
OBOJIFOIIMH Ha l"eHO(i)OH,Z[ TNOITYJIALIUHA HpI/ICHOCO6JIeHHOCTI/I OPraHnu3sMoB K Cpeac O6I/ITaHI/IH,
qCpCaOBaHUA HaHpaBJIeHI/Iﬁ 9BOJIIONHU, KPYroBOpOoTa BCIICCTB M IIOTOKA 3SHECPruu B

OKOCHUCTEMAX




NEUCTBHMN, IPEAOTBPAILATh UX;
- pacuIMpeHue OIbITa
NEATEIbHOCTH DKOJIOTMYECKON

HAIIPaBJICHHOCTH,

- OBJIAICHHUC HAaBbIKaMU
y4eOHO-HCCIIE0BATENIbCKOM,

[MPOEKTHOM U COIMAIbHOM

eI TEeTBHOCTH
2. CTpykTypa u cogep:xkanue o01meodpa3zoBaTeIbHOM QM CIIUTIHHBI
2.1. O0beM TUCHMILIMHBI U BUIbI YUeOHOH PadoThl
Buj yueOHo# padboThl O0nBem B yacax
O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl U CHUTLTHHBI 144
B T.4.
OcHOBHOE cO/Iep:KaHue 112
B T. U..
TeopeTudeckoe ooyueHue 68
[MPAKTUYECKUE 3aAHATHUS 32
nabopaTOpHbIE 3aHATUS 12




IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHUE (COePKAHUE

NMPUKJIAJTHOT0 MOYJIfA) 24
TEOPETUYECKOE 00yueHue 8
[PAaKTUYECKHUE 3AHATUSA 14
TabOpaTOPHBIC 3AHITHUS

KonTpoabHbie padoThl 8

HpOMe)KyTO‘IHaﬂ arrecranmud IK3aMEH




2.2. TemaTnyeckwuii IUVIaH U colePKaHNE TUCIHILTHHBI

HaumenoBanu e | Conep:xkanue yueO0HOro MmarepuaJia (0CHOBHOe M TPo(ecCHOHAJIbLHOOPUEHTHPOBaHHOe), J1abopaTtopHble | O0be M | @opMupyeMBbI e
pa3iesioB U TeM U MPaKTHYeCcKHe 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJIUYMH) 4acoB | KOMIIETEHIHH
1 2 3 4
Pa3nes 1. KileTka - cTpyKTYpHO-(pyHKIMOHAJIbHASI €INHULA KHBOT'0 36
Tema 1.1. OcCHOBHOE cOiep:KaHue 2 OK 02
buosiorns kak Teoperuyeckoe odyueHue: 2
HayKa
bronorus kak Hayka. CBsi3b OMOJIOTUU C IPYTUMH HayKaMu: OMOXUMHsl, Onopu3uka, OMOHUKA,
reHoreorpadus u ap. Posb u Mmecto 6uonoruu B popMUpoBaHUM COBPEMEHHOIN HAyYHON KapTHHBI MUpA.
3HadueHne OMOJIOTrHYecKUX 3HaHui. Victopust Ononoruu. 3HaueHre IUTOJIOTHH JIJIsl Pa3BUTHUSI OMOJIOTUH U
[MO3HAHUS TPUPOJIbL. MEeTO bl HUTOJIOTUU: MUKPOCKOIIUS, XpoMaTorpadus, 3J1eKTpodopes, METO1 MEUEHbIX
aToMOB, muddepeHnranibHoe IeHTpUGyrupoBanne, KyibTypa KIETOK
Tema 1.2. OCHOBHOE coepKaHue 2
Oomas Teopernyeckoe od0yueHue: 2
XapaKTepUuCTH Ka  Pa3zHooOpasue 6nocucteM. Opranusaiys OU0JIOTHYECKUX CUCTEM. YPOBHH OpraHU3aluu OMOCUCTEM:
KH3HH MOJIEKYIISIPHO-T€HETUYECKH, OpraHOMTHO-KJIETOYHBINA, OpraHU3MEHHbIH, MOMYIISIIIHOHHO -BUIOBOH, OK 02
PKOCUCTEMHBIH (OMoreoneHoTHIecKuii), buocdepuslii. Hayku, uzydatoniye 6uojaornueckue 00beKThl Ha
Pa3HBIX YPOBHSX OpraHu3anuu xu3Hu. O0Ias xapakTeprcTUKa KU3HH, CBOMCTBA KUBBIX cucTeM. [Iporeccsl,
[IPOUCXOIAIINE B OHocHcTEMax
Tema 1.3. OcHOBHOE coJIepKaHHe 6 OK 01
Teoperudeckoe odyueHue: 2 OK 02
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buosnornyecku OK 04
BAKHBIE XuMHUecKuil cocTaB KieTkH. Heopranmueckue BemecTBa KIETKU, MX Onosiorudeckasi posib. OpraHnuueckue
XUMHU1ECKHUE BelecTBa KiIeTku. bruonornueckue nosmmepsl. benku. Ctpykrypa u pyHKUINN OETKOBON MOJIEKYJIbI.
COCTMHCHUSA DepMeHThI, TPUHIIAI UX JCHCTBHS. YTIIEBOAbl. bronornueckue QyHKIMH YTIIEBOIOB.
JIunmuapt. OOmuit miad crpoerus. I 'napodunsHO-THApOoPoOHEIE cBolicTBa. Kitaccudukanus Tumnuaos.
buonornueckue pynxnun munuaos. AT®. Crpoenne monekynsl AT®. buonornueckue ¢pynkiuun ATD
[IpakTHuyeckne 3aHATHSA:
Pons GenkoB, yriieBOIOB U )KUPOB B OPTaHU3ME YeJIOBeKa. BUTaMUHBI M1 OMOJIOTHYECKN aKTHUBHBIE T0OABKH,
MX 3HaU€HHUE B )KM3HU OpraHu3Ma 4ejioBeka. | umo- u aBuTaMuHO3bI UX nocneacTBus. [IpencraBieHne yCcTHBIX
COOOIIIEHNH C Tpe3eHTaluel, MOATOTOBICHHBIX 10
[IEPEYHIO NCTOYHUKOB, PEKOMEHJOBAHHBIX MTPENOJABATEIEM
JlabopaTopHbIe 3aHATHSA: 2
JlaGopaTopHnas pabota “Onpenenenne ButaMmuaa C B TPOyKTaxX MATAHUS
[lonroToBKa BapMaHTOB OINbITA, HAOIIOIEHHE 32 KAUECTBEHHBIMU PEaKLUsAMHU, 3alI0JHEHHE pabodel TabInIbl,
MHTepIpeTalnys Habaro1aeMbIX ABJICHUH, (GopMyIupoBaHHE BBIBOJOB
2
JIaGopatopHas pabota «I'uapoduiabHO-rugpoPoOHbIe cBOICTBA TUIIUA0BY [I0AroTOBKAa BapMAHTOB OMBITA,
Ha0JII0/IeHUe U3MEHEHUS paCTBOPUMOCTH JIMIIUJIOB, 3aMl0JIHEHHE paboyel Tabauibl, MHTepIpeTanus
Ha0JII0/1aeMbIX SIBJIEHUH, (POpPMYIHPOBaHKE BBIBOJOB
Tema 1.4. OcHOBHOE coIep/KaHHe 6 OK 01
Teoperuveckoe odyueHue: 4 OK 02




CTpyKTypHO-
(pyHKUMOHAIBH asi
OopraHu3zanus

KJICTOK

Knerounas teopus (T. IIBann, M. [llneiinen, P. BupxoB). OCHOBHBIE 110J10KEHHSI COBPEMEHHOM KJIETOYHOM
Teopuu. TUIIBI KIETOK: SyKapuoTHUECKas U IpokapuoTuyeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK
HyKapuoT (pacTUTEIbHOMN, )KUBOTHOM, IpuOHOI). CTpoeHHe poKapuoTHuYecKon kiietku. OcobeHHOCTH
CTPOCHUS TeTepOTPO(PHON 1 aBTOTPOPHOI MPOKAPHOTHUECKUX KIeTOK. CTpoeHHE I1a3MaTHIECKON
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHIeCKyI0 MeMOpaHy: MacCHBHBIN M aKTUBHBIA. DH/IOLUTO3!
[MUHOIIUTO3, (haronuTo3. Ik301uT03. O00I0UYKa UK KIeTouHas cTeHka. CTpyKTypa v (yHKITUU KIIETOYHOU

CTEHKHU pacTeHul, rpuOoB

[{utomna3zma. [{lutrozoms. [utockener. OmHoMeMOpaHHBIE OPTaHOW B KIIETKH: YH/IO0TIa3MaTHIECKas CETh
(BIIC), anmapat 'osbKH, TU30COMBI, IEPOKCUCOMBI, BAKYOJIH PACTUTENbHBIX KJIeTOK. CTpoeHue U PyHKIUN
0JJHOMEMOpaHHBIX OpPraHou0B KieTKku. Kinetounsrit cok. Typrop.

[lomyaBTOHOMHBIE OPTaHOW/IbI KJIETKW: MUTOXOHIPHUH, TUTACTU/IBI: XJIOPOIJIACTHI, XPOMOILIIACTHI,

NEHKOIUIACTBI, UX CTPOEHUE U PYHKUUU. S epHBIil anmnapar KJIeTKU, CTpOeHHE U (QYHKIIHH.

OK 04

22



HememOpaHHbIE OpraHOUIbI KJIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN IIeHTp. OpraHouabl IBUKECHUS:

pecHUYKH ¥ KryTuku. CTpoeHne u pyHKIMHU HeMeMOpaHHBIX OPTaHOUIOB KIETKH

JlabopaTopHble 3aHATHA: 2
JlaGopatopHas pabota «CTpoeHHe KIETKH (PacTeHUSs, )KUBOTHBIC, TPHOBI) M KJICTOYHBIC BKIIFOYCHUS
(Kpaxmail, KapOTUHOM/IbI, XJIOPOILIACTHI, XPOMOILIIACTHI )»
[IproOpeTeHne onbITa MPUMEHEHUS] TEXHUKH MHUKPOCKOTIMPOBAHMSI TIPU BBITIOJTHEHUH J1a00paTOPHBIX padoT.
[loaroToBKa MUKpOIpENapaToB, HAOIIOACHNUE C TIOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PA3INYNA MEXKIY
M3y4aeMbIMU 00BEKTaMU, HHTEPIIPETAIMs HAOTIOJaeMBbIX SIBIICHUM, (POPMYyTUPOBaHHE BHIBOJIOB
2
JlaGopaTopnas pabota «I[IporumaeMmocth MeMOpaHsbI (T1a3MOJIN3, AeTIa3Moin3)» [IpruoOpeTenue omnbita
MMPUMEHEHHS TEXHUKH MUKPOCKOTIMPOBAHMS TIPU BBITIOJTHEHUH JIa0OpaTOpHBIX padoT. [loaroroBka
MUKpOTpEnapaToB, HaOIIOACHNE ¢ TOMOIIbI0 MUKPOCKOIIA, BBISBIIEHUE PA3TUUUA MEXAY U3ydaeMbIMU
00BeKTaMu, HHTEpIpeTalus HaOIr0AaeMbIX SBJICHUH, (GOPMYIHPOBAHHUE BHIBOJIOB
Tema 1.5. OcHOBHOE colepKaHne 4
CTpyKTYypHO- Teoperuyeckoe od0yueHue: 2
(GyHKIHOHANBH ble (CTpoeHHE XpOMOCOM. XPOMOCOMHBIN HA0OP KIETOK, FOMOJIOTHUHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
daxTopsI raruIouAHbIN 1 quruionanbii Habop. Hyknennossie kucnotel. JJHK nu PHK. Ctpoenne Hyk1enHOBBIX KUCIOT.
HacJieAcTBeHH ocTH [Hykneotuasl. KoMieMeHTapHble a30TUCThIE OCHOBAHMS. OK 01
[IpaBuno Yapradda. Ctpykrypa JHK - nBoiinas cnupans. MecToHaxoxaeHue U Orojaorndeckue QyHKIuu OK 02
JIHK. THK-3kcnieptu3za. Buast PHK. @ynkunn PHK B knetke
IIpakTHYecKue 3aHATHS: 2
PenieHue 3aa4u Ha onpeeieHNe N0CIe0BaTENbHOCTH HYKIIEOTHIOB
Tema 1.6. OCHOBHOE coJIepKaHNe 4 OK 01
Teopernyeckoe o0yueHue: 2




IIpoueccsl

Martpuunsiii cuares3 JJHK - permukanus. Hpuanuns! permkanun JJTHK. Mexanusm permukanuu JJHK.

MATPUYHOIO
CHHTEe3a Penapauus JJHK (nopemiekaruBHast, nocTperuiekatuBHas). Peakiium MaTpu4HOTro CUHTE3A.
[ [pyHIAII KOMIUIEMEHTAPHOCTH B peakuusax matpudHoro cunresa. JJHK u rensl. ['enetnyecknii kox, ero
cBoiicTBa. Tpanckpumnuus - Mmarpuunbiii cunte3 PHK. Tpancnsauus u e€ stansl. YcinoBus Onocunresa Oenka.
Crpoenue T-PHK n koguposanne amunokucior. Posis pubocoM B Onocunrese Oenka OK 02
[IpakTHuyeckue 3aHATHSA: 2
Pemenue 3a1a4 Ha onpe/esieHre 0CIe10BaTeIbHOCTH AMUHOKHCIIOT B MOJIEKyJie Oerka.
Pemenue 3a1a4y Ha onpeJiesieHre Nocae0BaTeIbHOCTH AMUHOKHUCIIOT B MOJIEKyJie Oellka B ciydae U3MEHEHHS
rocieaoBareabHocTy Hykieotn10B JTHK
Tema 1.7. OcHOBHOE coiepKanue 4
HexseTounbie Teopernyeckoe o0yueHue: 2
bopmbI KU3HU
Bupycsl - HeklleTouHble (POPMBI XKHU3HHU U 0OJIMTraTHbIe apa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBUpycoB, OakTeprodaros. XKuznennsiii nukn JJHK-coxepxkammx Bupycos, PHK- coneprkaniux
BHUpYCOB, Oakreprodaros. BUY, renatut yenosexa. OK 02
bakrepun. O0mas xapakrepuctuka. [lonstue mramm. Bupycel n 6akrepun: CX0ACTBA U pa3Inyus OK 04
IIpakTH4ecKkue 3aHATHA:
Bupychble u 6akTepuanbHble 3a00s1eBanus. OOIKe NPUHIMITBI HCIOIb30BAHNUS JIEKAPCTBEHHBIX BEIIECTB.
OCcOOGeHHOCTH IPUMEHEHUSI aHTHOMOTHKOB.
[IpencraBieHne yCTHBIX COOOIIEHUI ¢ Mpe3eHTanueil, MoAroTOBJISHHBIX M0 NePeYHI0 HCTOYHHUKOB,
PEKOMEH0BAHHBIX IPENOAABATEIEM
OcHOBHOE coaepKaHHe 4 OK 02
Teopernyeckoe o0yuenue: 4

Tema 1.8.

O0MeH BelecTB ’

ACCI/IMI/IJBII_II/IH U JUCCUMWIALIUA - ABC CTOPOHBI Meraboau3Mma. Tumbel oOMeHa BCIICCTB:
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NnpeBpalleHne

QHEPIuA B KJICTKE

aBTOTPO(HBIN 1 reTepoTpOHBIN, a9pOOHBIN U aHAPOOHBIA. DHEPreTHIecKoe 00eceueHHEe KISTKH:

npeBpaieHue AT® B oOMeHHBIX nporieccax. DepMeHTATUBHBIN XapaKTep peakiyii KIETOYHOTO MeTaboIn3Ma

YacTell MHOTOKJIETOYHOIO opraHusma. (DYHKI_II/IH. OpraHLI " CUCTCMbI OPraHOB. AHHapaTBI OpraHoOB.

I'omeocTas OpraHru3Ma M €ro nNoAACprKaHrue B MMpoOUCCCC KUSHCACATCIIbHOCTHU ) KUBOTHLIX.

CDYHKI_[I/IOHaJ'IBHaSI CHUCTCMaA OPraHoOB. Tkanu paCTeHHﬁ. TkaHU )XKMBOTHBIX U YEJIOBEKa.

[lepBUUHbIN CUHTE3 OpraHnYecKUX BenlecTB B kiieTke. [Inactnueckuit oomeH. @oTocuHTe3. XEMOCHHTES. 2
AHa3pOOHBII HEpreTHYecKuii 00OMeH. AHa3pOOHBIE OpraHu3Mbl. bposkenue, aBTOTpOGHBIN 1 reTepoTPOPHBIHI
TUI TUTaHUS. AHa3pOOHbBIE MUKPOOPraHU3MbI KaK 00bEKTHI OMOTEXHOJIOTUU. DTalbl JHEPTE€TUUECKOTO
oboMena. I mukoym3. bruojornyeckoe OKUCICHUE, WU KICTOYHOE JIBIXaHHE
Tema 1.9. OcHOBHOE cOolep:KaHue
/KusHennbiii nukJ (Teopernueckoe o0yueHue: 2
KJIeTKH. MuTO3. KieTouHblil 1uKII, ero nepuoisl U peryisnus. [lepuoas! natepdasbl ux ocobennoctu. Juddepenunanus
Meiio3 KJIETKU U apecT KJIETOYHOTro 1ukKia. Jlesenue kinetku - Muto3. CTauu MUTO3a U MIPOUCXOISIINE TTPOLIECCHI. OK 02
Kapuoknnes u uTokrnHe3. bruosornyeckoe 3HadeHue MUTO3a. Meio3 - peAyKIIMOHHOE JIEJIEHUE KIETKHU. OK 04
Craauu Meiio3a. Melo3 - 0CHOBa MoJIOBOro pa3MHoOkeHus. [loBenenune xpomocoM B merose. Kpoccunrosep.
buonorndeckuit cMbIca Mero3a. D¢ dekTsl Melio3a. Melo3 B )KU3HEHHOM IHKJIE OPraHU3MOB
2
KonTposbHasi padora
MoJieKyJIIpHBIH YPOBEHb OPraHU3aI|H KUBOTO
Pasnen 2. CTpoeHue 1 QyHKIMH OPraHu3mMa 44
Tema 2.1. Ctpoenue Conepkanne 6 OK 02
opranuszma IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COJIePKAHUE TEOPEeTHYECKOro 00y4eHHu st 4 OK 04
OpnHoKIIeTOUHBIE OpraHu3Mbl. KonoHuanbHble OpraHu3Mbl. MHOTOKJIETOYHBIE OPraHU3Mbl. B3anMoCBsI3b 4




OpFaHBI paCTeHHfI. OpFaHBI N CUCTCMBI OPraHOB JXUBOTHBIX U YCJIOBCKA. 3HaueHue OIIOPbI, ABHUIKCHUA,
MMUTaHUA, AbIXaHWA, TPAHCIIOPTA BCIICCTB, BBIACICHUS, 3allIUThI. 3HaueHue MMPOABJICHUSA pa3APAKUMOCTHU U

peryisiquu

OcCHOBHOE€ COACPKAaHUEC MPAKTUYECCKOI0O 3aHATHUSA:

2
Teopus ki1oHanbHO-cesnekTuBHOrO nMMyHuTeTa I1. Opnuxa, .J. Meunukosa. MH(pekunonHbie 3a001eBaHus
U snuaeMus. BaxHeilue snuieMun B UICTOPUM yesloBeuecTBa. BakiHanus kak npopuiakTika
H(DEeKIMOHHBIX 3a00aeBanuil. [IpeacTraBieHne yCTHBIX COOOUIEHUH ¢ IPEe3eHTalUeN, TOrOTOBIIEHHBIX 110
[IEPEYHIO0 NCTOYHUKOB, PEKOMEH/I0BAHHBIX MPENOJaBaTEIEM
Tema 2.2. ®opmbl  (ConeprkaHue
Pa3MHOKEHU [IpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KAHME TEOPEeTHYECKOro 00yyeHUs
OPraHu3MOB DopMbl pa3MHOXKEHHS OpraHu3MoB. becrnosioe 1 noyioBoe pazMHoOXkeHHe. Buibl 0ecronoro pa3MHOKEHU:
[IPOCTOE JIeJIEHUE HAJ]BOE, IOYKOBAHUE, PA3MHOXKEHHUE CIIOpaMHU, BEr€TaTUBHOE pa3MHOXKEHUE, (hparMeHTalus, 0K 02
KiIoHUpoBaHue. [1010BOE pa3MHOKEHHE KUBOTHBIX. 2
Tema 2.3. OCHOBHOE coiepKaHue 4
OnTorenes Teopernueckoe o0y4eHune: 4
KUBOTHBIX U ["amerorenes y »xuBoTHbIX. CriepMaroreHnes u oorenes. CTpoeHHe MOJIOBBIX KI€TOK. OIUIOIOTBOPEHUE U 2
JeJI0BeKa HMOpPHOHAIBHOE PAa3BUTHE )KUBOTHBIX. [lapTeHorenes. OmOpuorenes (Ha npumepe JaHieTHuka). Craauu
PMOpHOTEeHEe3a OK 02
OK 04
Poct u pazButHe xuBoTHBIX. [TocTamOpuonaneHbIil nepuo. [Ipsimoe u Henpsimoe passutue. Pa3putue ¢ 2

MeTaMOp(l)OISOM y 0ECIIO3BOHOYHBIX U MIO3BOHOYHBIX JKMBOTHBIX. CTaI[I/II/I HOCT3M6pI/IOHaHLHOFO pa3BUTHUA Y

PKHBOTHBIX W YCJIOBCKA. HepI/IOI[BI OHTOI'€HE3a YeJIoBeKa. bronoruueckoe CTapCHHUC U CMCPTh. FepOHTOJ'IOl"I/ISI
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Tema 2.4.

OcHOBHOe coJep/kaHue 2
OnTorenes Teopernueckoe o0yueHue: 2
pacTeHui ["ameTodut u ciopodut. PasmHOKEeHUE U pa3BUTHE BOJOPOCICH. Pa3MHOKEHNE 1 pa3BUTHE CIIOPOBBIX OK Oi
pacTenuii. PasmHOXeHME U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepnonbl OHTOreHe3a pacTeHUi OK0
Tema 2.5. OcHOBHOE coJiep:kaHue 2
OcHoBHble noHsATHs TeopeTnueckoe o0yueHue: 2
reHeTHKH ['eHeTrKa Kak HayKa O HacJI€ACTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE T€HETUUECKUE TIOHATUS U
cuMBOJIBL. ['eH. ['eHOTHI. DEHOTHUTI. AJUIEIBHBIE T€HBI. OK 02
AJbTEpHATUBHBIC TPU3HAKK. [JOMUHAHTHBIN U pELECCUBHBIN TPU3HAKHU. ['OMO3uroTa n rereposurora. Yucras
nmuHus. ['ubpuasl. OCHOBHBIE METO/IbI T€HETUKU: THOPUI0JIOTUUECKUH, IIUTOJIOTHYECKUE, MOJIEKYISIPHO-
TEHETUYECKUE
Tema 2.6. OCHOBHOE coiepKaHue 4 OK 02
3akoHoMepHoc TH (Teoperuyeckoe od0yueHue: 2 OK 04
HACJIeA0OBAHUSA
3akoHOMEpHOCTH 00pazoBaHus rameT. 3akoHbl I'. Menaens: MoHnorubpuaHoe ckpemuBanue. [IpaBuio
TOMHHUPOBaHUS. 3aKOH €JMHO0Opa3usi IepBOro MOKOJIEHUS. 3aKOH pPaCUICIICHUS IPU3HAKOB.
L{uToI0rMYECKHE OCHOBBI MOHOTHOPHUIHOTO CKpEIIMBaHUA. | UIIoTe3a YUCTOTHI raMeT. AHAIU3UPYIOIIee
ckpemrBanue. J[uruopuaHoe ckpemyrBanyue. 3aKOH HE3aBUCUMOTO HACTIEI0OBAHUS TIPU3HAKOB.
[TonmurubpuaHOE HAClIEJOBAHKUE U €r0 3aKOHOMEPHOCTH
IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COJCPKAHNE IPAKTHYECKOI0 3aHATHSA: 2

PemieHnue 3am1a4 Ha OonpeaACICHUEC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX ITPU3HAKOB IIpXU MOHO-, IU-,
HOJ'II/IFI/I6pI/II[HOM H aHAJIM3UPYIOIIECM CKPCIIMBAHUH, COCTABJICHUEC 'CHOTUITMYCCKUX CXEM CKPCUINBAHUA

KHUBOTHBIX




Tema 2.7.
B3aumogeicTs ue

r¢HoB

OcHOBHOE CoACpKaHuE

=

TeopeTuquRoe oﬁyqelme:

\9}

['eHOTHMI Kak LesTOCTHAs cucTteMa. MHOKeCTBEHHOE JieicTBHE reHoB. 1 neioTponusa. MHOXeCTBEHHBIN
ajutenu3M. BzanmoelictBre ajuienbHbIX TeHOB. KogomMunaupoBanue. B3anMmoaencTere HeaebHbIX T€HOB.
KommnemenrapHocts. Onuctas. [lomimepus

[IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe PAKTHYECKOT0 3aHATHS

Pemenne 3aaa4 Ha OoImpeaAcICHUC BEPOATHOCTH BOSHUKHOBCHHA HACIICACTBCHHBIX ITPU3HAKOB IIPH Pa3JIMIHBIX

THITaX BSaHMOHeﬁCTBHH T€HOB, COCTABJICHUEC I'CHOTUITNYCCKUX CXCM CKPCIIMBAHUA ) KUBOTHBIX

OK 01
OK 02

Tema 2.8.
CuenjieHHoOe
HacJIeJ0BaHue

MPHU3HAKOB

OCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

3akonsl T. Moprana. CuerieHHOE Haciae0BaHUE T'€HOB, HApYIIEHUE CLEIIICHUS.
XPpOMOCOMHas TEOPHS HACIIEACTBEHHOCTH. | eHeTHIecKoe KapTHpOBaHue XpoMocoM. Kcrnonb3oBaHue

KPOCCHHI'OBECPA AJId COCTABJICHUA I'CHETUYCCKUX KapT XpOMOCOM

IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COIeP:KaAHHE MPAKTHYECKOT0 3aHATHUSI:

Pemenue 3amau Ha onpeaciICHUC BEPOATHOCTH BO3BHUKHOBCHUA HACIICACTBCHHBIX IIPHU3HAKOB IIPpU CHCIINICHHOM

HAaCJICAOBAaHUU, COCTABJICHUC I'CHOTUIINYCCKUX CXEM CKPCUHIMBAHUSA JKUBOTHBIX

OK 01
OK 02

Tema 2.9.
I" eHeTHKa 1MOJIA

OcHOBHOE coep/KaHue

Teopernueckoe o0yueHue:

OK 01
OK 02
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XpOMOCOMHBIN MEXaHU3M OIpPEAEIEHUS 110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['oMorameTHbIi U reTeporameTHbIi noJl. ['eHeTnueckas CTpyKTypa MoJIoBbIX XpoMocoM. HacnenoBanue

IMIPHU3HAKOB, CUCIIJICHHBIX C ITI0JIOM

Hpaxnmecnme 3aHATHUA:

Pemcune 3aaa4 Ha OoImpCaAcCICHUC BCPOATHOCTH BOSHUKHOBCHHA HACICACTBCHHBIX ITPU3HAKOB, CHCIIJICHHBIX C

I10JIOM, COCTAaBJICHUC TCHOTUIMTMYCCKHUX CXEM CKPCUIWBAHUA

Tema 2.10.

T'eHeTHKAa YejI0BeKa

OCHOBHOE COACPKaHUE

=

Teopernyeckoe o0yueHue:

Kapuortum yenoBeka. MeTo 1l H3ydeHUsI TCHETUKH YeTIOBEKA: TeHEeaIOTUUECKUM, OJTM3HEIIOBHIH,
[IUTOTCHETUICCKUH, OMOXUMUYECKUN, TTOMYIISAIIMOHHO-CTaTUCTHIYeCKui. HacencTBenasie 3a001eBaHus
yeoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH ueoBeka. bojie3sHn ¢ HacaeaCTBEHHOM
[pEIPaCIOI0KEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T€HETUKH B TPEAOTBPAIIEHUH U JIEYEHUH T€HETHYECKUX

3a00JI€BaHUI YETOBEKA

IlpakTHYecKue 3aHATHS:

Pemenne 3aaa4 Ha OoImpcaAcICHUC BEPOATHOCTH BOSHUKHOBCHHA HACICACTBECHHBIX IIPU3HAKOB, UCIIOJIb3YA
MCTOJbI TCHETUKH YC€JI0OBCKA, COCTABJIICHUE I'CHOTUIIMYCCKHUX CXEM CKpPCIIMBAaHM. HpeI[CTaBJ'IeHI/Ie YCTHBIX

COO6H.[CHPII>1 C HpC3CHTaHI/ICI71 O HaCJICACTBCHHBIX 3a00J1€BaHMIX YEIOBEKA

OK 01
OK 02

Tema 2.11.
3aKoHOMepHoOe TH

HU3MCHYUBOCTH

OcHOBHOE CO/Iep:KaHue

5N

Teopernueckoe od0yuenmue:

\S}

B3aumoeiicTBue reHOTHIIA U cpebl Ipu popmupoBaHuM GpeHoTuna. 3MeHUnBOCTh MPU3HAKOB.
KadecTBeHHBIE U KOJIMYECTBEHHBIE MPU3HAKKU. BUAbI N3MEHUUBOCTHU: HACIEACTBEHHAs U HEHACIEACTBEHHAS.
3aKOH TOMOJIOTHUECKUX PSAAOB B HacneAcTBeHHON u3meHunBoctd (H.W. BaBuioB). Moaudukanmonnas, uin
(dbeHoTHIMYECKAsT U3MEHYUBOCTh. Pollb cpenpl B MOAM(PHUKAIIMOHHOM n3MeHUnBOCTH. HopMa peakiiu

[pu3HaKa. BapualmoHHeli psg u

OK 01
OK 02
OK 04




BapUaIlMOHHAs KpUBas. XapaKTepuCcTHKa MOIU(PUKAITMOHHON n3MeHYnBocTH HaciencTBenHas, wim
TEHOTUITUYECKasi N3MEHYMBOCTh. KoMOUHATHBHAS N3MEHUYUBOCTh. MyTallMOHHAs! ©3MEHUHUBOCTh. BUTbI

MYTaHHfIZ IFCHHBIC, XPOMOCOMHBLIC, TCHOMHBIC. HpI/I‘-II/IHI)I BO3HUKHOBCHUA MYTaIII/Iﬁ

I[IpakTHYecKUe 3aHATHS: 2
Perienue 3a1a4 Ha onpeielieHUE TUIIA MyTallMU NP Tepeave HacIeICTBEHHBIX MPU3HAKOB, COCTABJICHHE
FEHOTHUITUYECKUX CXEM CKPEITUBAHUS
Tema 2.12. OcHOBHOE coiep:KaHue
Cesekuust Teoperuyeckoe odyueHue:
OpPraHu3MoB
OK 01
Cenekius Kak Hayka. MeTO/Ibl CeNIeKITMOHHON paboThl. ['eTeposuc u ero mpuunHbl. MIckycCTBEHHBIN 0TOOD: OK 02
MAaCCOBBIN U WHAWNBUYaTbHBINA. JTaIlbl KOMOMHAIMOHHON cenekiuu. CopT, mopoaa, mraMmm AJITOPUTMBI
pelIeHre 3a/1a4 Ha oTpeiesieHHe BO3MOKHOTO BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB I10 CEJEKIUH,
COCTaBJIEHUE T€HOTUITNYECKUX CXEM CKpEIIMBaHU
2
KonTposbHasi padora
CrtpoeHue u GyHKIUU OpraHu3Ma
Pasjien 3. Teopusi 3BoIOINH 16
Tema 3.1. Uctopusi |OcHOBHOE coep:kaHue OK 02
HBOJIONMOHHOr 0  [Teopernyeckoe o0yueHue: 2 OK 04

y4eHust

[lepBrie sBOMIOIIMOHHBIE KOHIIENINH. [ pagyanuctuyeckas sBontonnoHHas konmenmus XK.b. Jlamapka.
JIBrokymiue cuibl sBoonnu. Kpearronusm u tpanchopmusm. Cucremaruka K. JlunHes u e€ 3HaueHue ans
(hopMHUpOBaHUS UJIEN IBOTIOIIUU

[IpennochlTKi BOZHUKHOBEHUS JapBUHU3MA. DBOJIONHS BUAOB B IpHpoae. bopb0a 3a cyliecTBoOBaHuUE.
EctectBenHblit 0TOOp. J[MBeprexns npu3HakoB ¥ Bu1000pasoBaHue. OCHOBHbBIE MOJOKEHUS CHHTETHYECKOU

Teopuu 3BoJonuu (CTI). Ponb 5BoNOIIMOHHOM
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TeOpHH B ((OPMUPOBAHUN HAYYHOU KAPTHHBI MUPA

Tema 3.2. OcHOBHOe coJep/kaHue 2
MukposBosion usi  (Teopernueckoe oGyueHue: 2
MUKpO3BOIIOLMS M MAKPOABOJIIOLKS KAaK 3Tallbl 3BOJIIOLIMOHHOTO Ipoliecca. [ eHeTuueckre OCHOBbI
PBOIIONMH. MyTanuu 1 KOMOMHAIMK KaK AJIEMEHTapHbII 3BOIIONUOHHBIN MaTtepual. [lonynsanus kak
PIIEMEHTapHasi €IUHULA SBOJIOLUH.
JIBrokymmue cuibl (akTopbl) 3BosOIMH. MyTallMoOHHBIN Npoliecc U KOMOMHATUBHAsI U3MEHUYHUBOCTD. OK 02
Murparus. M3onsius nonyssiiuid: reorpaduyeckas (MpoCcTpaHCTBEHHAs ), Ouoornyeckas (penpolyKTUBHAS).
EcTtecTBeHHBIN 0TOOP - HanpaBsiomui pakTop sBostonnu. bopb0a 3a cyliecTBoBaHHE KaK MEXaHU3M
NeCTBHS €CTECTBEHHOTO 0TOOpa B nmonyisinusax. Bun u ero kpurepun (nmpusHaku). BugooOpasoBanue kak
pe3yIbTaT MUKPO3BOIIOIUH
Tema 3.3. OcHOBHOE cofiepKanue 2
MakposBoJiion ust  Teoperudyeckoe oGydueHue: 2
MakposBostonust. DopMbl 1 OCHOBHBIC HarpaBiieHus1 MakpodBoroiuu (A H. Ceseprio). [lytu noctmxenus OK 02
OHOJIOTMYECKOro mporpecca: apomopdo3, uanoaaanTaius, oomas agereuepanus. MeToasl n3ydeHus
MaKpOIBOJIIONNH. 3aKOH 3apoIbIIeBoro cxocTra (3akoH K. bapa).
buorenernueckuii 3akoH (3. ['ekkens, . Mromnep). O61ue 3akoHOMEpHOCTH (TPaBUIIa) SBOJIIOIUH
Tema 3.4. OCHOBHOE cojiep:KaHne 4 OK 02
Bo3sunkHoBenu e 1 [Teopernueckoe o0yueHme: 4 OK 04

Pa3BUTHE )KU3HHU HA

SemJie

[ 'unote3sl u TCOpPHUU BOSHUKHOBCHUA KU3HHU HA 3emite: Kp€allnOHNU3M, CAMOIIPONU3BOJIBHOC (CHOHTaHHOC)
3APOKACHUC, CTAIUOHAPHOC COCTOSHUEC, ITAHCIICPMHUI, ouono»3. Hauao OpFaHquCKOﬁ OBOJIIOIIUH.

[lossBieHUE MEPBLIX KIJICTOK. 3BOJ’II-OI_II/I$I MeTaboIu3Ma.

3BOJ’IIOI_[I/I$I NEPBLIX KIICTOK. HpOKapI/IOTBI " OYKapUOTHI. Hponcxoxc,ueHHe MHOT'OKJICTOYHBIX




OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX LIAPCTB JYKapHOT.

OCHOBHEIC YCPTHI 5BOJIIOIUHA PACTUTCIIBHOI'O MHUpa. OCHOBHBIC YCPTHI 5BOJIIOINWHA )KUBOTHOI'O MHpa

HpaRTuquRne 3aHATHUA:

HpCILCTaBHeHI/Ie YCTHOI'O COO6HICHI/I$I N JICHTBI BPEMCHHU 110 OCHOBHBIM 3TallaM BO3HUKHOBCHUS U PA3BUTUA
PKUBOTHOT'O U PACTUTCIIBHOTO MUPA, IMMOATOTOBJICHHBIX 110 IIEPEYHIO HCTOUYHHUKOB, PEKOMCHIOBAHHBIX

MMPECIIOAaBaTCIIEM

Tema 3.5.
IIpoucxo:xneH
yeJi0BeKa

AHTPONOIeHe3

ue

OCHOBHOE CoACpKaHuE

Teoperuyeckoe odyueHue:

\S]

AHTPOTIOJIOTHS - HayKa 0 4esloBeke. CUCTEMaTHYECKOE TOJI0KEeHHE uesoBeka. CXO0ICTBO YeIOBeKa C
PKUBOTHBIMHU. OTJIMUMS Y€JI0BEKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILJIEKC CBSI3AHHBIX C HAM MPU3HAKOB.
Pa3BuTHE rOJIOBHOTO MO3ra M BTOPOI CUTHAIBbHOM crucTeMbl. COOTHOLIEHHE OUOIOTUYECKUX U COLIUATbHBIX
(hakTOpOB B aHTPOIIOTEHE3E

OcCHOBHBIE CTaIMU aHTpoTIOreHe3a. [puonuTeKku - mpeaKu YeaoBeKa U 4eI0BEeKOOOpa3HbIX 00€3bsH.
[IpoToanTpon - mpeAlleCTBEHHUK YeJIoBeKa. APXaHTPOII - IpeBHEHIINI yenoBek. [laneoanTpon - npeBHUM
yenoBeK. HeoaHTpor - 4eaoBek COBPEMEHHOT0 TUIA. DBOJIOLUS COBPEMEHHOT0 YeloBeKa. YenoBeueckue
pacbl. OCHOBHBIE OOJIBIIINE PAChl: €BpOIICOrHAs (€Bpa3uiickas), HerpoaBcTpasionaHast (3KBaTopraibHas),
MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHcKasi). Bpems 1 MecTo BO3HUKHOBEHHS yenoBedeckux pac. EquncTBo

UCJIOBCUCCKUX pac

OK 02
OK 04

IlpakTH4ecKkue 3aHATHA:

BpeMSI " IIYTH PACCCIICHUA YCIIOBCKA I10 ITJIAaHCTC. HpI/ICHOCO6HCHHOCTb YCJIOBCKA K pa3HbIM YCIIOBUAM CPCIbI.

Bnusinue reorpaduueckoit cpebl Ha MOpGOJIOrHIo U (U3UOJIOTHIO YeJIOBeKa 3aluTa JeHT BpeMEHH U
MEHTAJIBHBIX KapT B (hopMaTe yCTHOTO COOOLICHHUS, TOATOTOBIIEHHBIX MO MEPEYHIO HCTOYHUKOB,

[PCKOMCHJIOBAHHBIX IMPEIIOAABATCIICM
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KoHTpoJbHas 2
TeopeTndeckne acrieKThl SBOJIFOINH KU3HU Ha 3eMiie
padora
Pasnen 4. Dxoutorust 26
Tema 4.1. OCcHOBHOE coiepKaHue 2
JdkoJioruyecku e  [Teopernueckoe odyuenme: 2
(akTOpBI U Cpeabl
SKH3HU Cpenbl 0OMTaHUs OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/AYIlIHAsA, IOUBEHHAs, BHyTpHOpranu3sMeHHas. ®u3nko- OK 01
OK 07
XUMHYECKIE 0COOCHHOCTH CpeJl OOMTaHHs OpraHu3MoB. [IprucrnocoOieHust OpraHU3MOB K JKU3HH B PA3HBIX
cpenax. [Tonstue sxonoruueckoro ¢akropa. Knaccudukanus skonornueckux ¢pakroposn. IIpaBuno Munumyma
1O. JIubuxa. 3akon TonepantHocT B. llendopna
Tema 4.2. OCHOBHOE COIep/KAHUE 4
[Monmyasiuus, Teopernyeckoe o0yueHue: 2
coo011ecTBa, JKOJIOTHYECKAas XapaKTePUCTHKA BUA U MOMYJIALNH. DKOJOTHYecKasi HUIIA BUA.
HKOCUCTEMbI DKOJIOTHYECKHE XapaKTepucTuku nomyssiiuu. CooOmiecTBa u 3kocucteMbl. brornienos u ero crpykrypa (B.H.
CyxkaueB). CBsizu Mex Ay Opranu3Mamu B 6uorieHo3e. CTpyKTypHbIe KOMIIOHEHTHI 3KOCHCTEMBI: TPOIYLEHTHI,
KOHCYMEHTBI, peAylIeHTbl. KpyroBOpoOT BeliecTB U MOTOK SHEPTHH B dKOcucTeMe. Tpoduyeckue ypoBHH.
OK 01
AHTpPOIIOTEHHBIE SKOCUCTEMBI. ArposKocucTeMbl. OTINYHS arpO’IKOCUCTEM OT OHOTEO1IEHO30B.
OK 02
'YpOoskocucteMbl. OCHOBHBIE KOMIIOHEHTHI YpOOIKOCHCTEM
OK 07
IIpakTHYecKue 3aHATHS: 2
Tpoduueckue nenu u cetr. OCHOBHBIE TTOKA3aTENM IKOCHCTEMbI. brioMacca v nmpoiyKiusl.
JKOJOTUYECKHE MUPaAMUJIbI Uncel, OMoMacchl U 3Heprun. [IpaBuiio mupamMuabl SHepTUu. Perienue MpakTHKO-
OPUCHTUPOBAHHBIX PACYCTHBIX 3a,Z[aHHf/'I I10 NMEPCHOCY BCIICCTBA U DHCPIUHU B SKOCUCTEMAX C COCTABJICHUC TpO(bI/I‘IeCKI/IX
ueneﬁ " nMupamMujg OMOMAaCCHI U SHEPIrun
Tema 4.3. OCHOBHOE CoJIepKaAHNe 4 OK 01
buocgepa - TeopeTnueckoe odydeHue: 2 OK 02




rj100ajJbHas
PDKOJIOTHYECKas

CHUCTEMA

brocdepa - xuBas obonouka 3emuin. Pazsutue npeacrasnenuii o 6uocdepe B rpynax B.M. Bepuaackoro.
Ob6nactu 6uocdepsl u e€ coctas. Kusoe BemecTBo 6uocdeps! U ero GyHKIUU 3aKOHOMEPHOCTH
cymectBoBanus ouocdepnr. OcodbeHHocTH OMochepsl Kak riIo0albHOM 3KOCcHCTEMBI. JHHaMuIeckoe
paBHOBecue B Onocdepe. PutMmuunocTts siBnennii B 6nochepe. KpyroBopoTsl BemecTB 1 OHOre0XUMHUYECKUE

LHUKJIBL. [ T00anpHbIe SKOJIOrHYecKre PoOIeMbl COBPEMEHHOCTH | ITyTH MX PEIICHUS

HpaKTuquKue 3aHATHUA:

Pemenne MPAKTUKO-OPUECHTHPOBAHHBIX PACUCTHBIX 3aJa4 Ha OMPCACIICHUC TIJIOIIa AN Haca)KI[eHI/Iﬁ JUIA

CHMXXCHUSA KOHICHTPAHUU YIJICKUCIIOTO ra3a B aTMOCCbepe CBOCTO pCTHOHA MPOKNBAHUA

OK 07

Tema 4.4. Bausauaue
AHTPONOTreHHbI X

¢paxkTopoB Ha

ouocdepy

OcHOBHOE coepxaHue

Teoperuyeckoe odyueHue:

AHTPOTIOTEHHBIE BO3JICHCTBUS Ha Onocdepy. 3arps3HeHus KaK BUJ aHTPOIIOTEHHOTO BO3JICUCTBUS
(xumuuecroe, ¢puzuuecxoe, buonrocuieckoe, OmMxo0bl NPOU3B00CMBA U NOMPeOIeHUS).

AHTpPOIOTEHHBIE BO3JICHCTBUS Ha aTMocdepy. BosnelicTBust Ha runpocdepy (3aepsasHeHus u ux ucmo4HuKu,

AHTpOHOFeHHBIe BO3,HCI>'ICTBH$I Ha OMOTUYECKHUE COO6H.[€CTB3 (Jzeca u pacmumeibHovle COO6LI/;€CI’116a,

DICUBOMHBILL MUP)

ucmowenus 600). Bo3aeicteus Ha mutocdepy (decpadayus nouswl, 6030elicmeaue Ha 20pHvle NOpood, Heopa).

IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COIePKaHHE MPAKTUYECKOT0 3aHATHS:

Pemenue IMPAKTUKO-OPUCHTUPOBAHHOT'O PACUYCTHOI'O 3aJIaHHA 110 OLICHKC pLI60—HpOI[y'KTI/IBHOCTI/I BOJOCMOB.

OK 01

OK 02
OK 04
OK 07

Tema 4.5. Biusuune
COMAJILHO-

IKOJOI'M4€CKH

OcHoOBHOE coaepkaHue

10

Teopernueckoe o0yuenue:

3,Z[OpOBLe n €ro COCTaBJIAIOIIUC. (DaKTOpLI, TMOJIOKUTCIIBHO U OTPULATCIIbHO BJIMAIONIUC HAa OPraHU3M

YdCII0BCKaA. Bpe,Z[HLIC MPUBBIYKU: TIOCIICACTBUA U HpO(I)I/IJ'IaKTI/IKa. HpO6HCMa
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X (p)aKTOpPOB Ha

3A0POBLE Y€JI0BEKA

TEXHOTCHHBIX BO3JICHCTBUI HA 3/I0POBHE YETOBEKA (IJICKTPOMArHUTHBIC MOJISI, OBITOBASI XUMUSI, H30BITOUHBIC
[TyMBbI, padanus 1 T.11.). AanTtanusi OpraHu3Ma 4esioBeKa K (pakTopaM OKpPYKaOIIe cpe/bl. 3alluTHbIC

MEXaHH3MBI OpraHN3Ma YeJIOBeKa. 3J0POBhE U PAbOTOCIIOCOOHOCTS.

[IpuHIMIBI GOPMUPOBaHUS 310pOBbE-cOeperaromiero nopeaeHus. dusnueckas akKTUBHOCTh U 3/I0POBbE.
['pynnsl 310poBbsi. OCHOBBI 3aKkainuBaHusl. bruoxuMuueckue aciekTsl paloHanbHOro nuTanus. [Ipasuna

0€30MMacHOT0 UCTOIb30BaHMUS ObITOBBIX TPUOOPOB M TEXHUUECKUX YCTPONUCTB

IIpakTHYecKHe 3aHATHS:

Onpenenenre CyTOYHOTO palloHa MUTaHUs

CoznlaHue MHIMBUyalbHOM MaMATKU [0 OpPraHu3aluy pallMoHaIbHON (PU3NYECKON aKTUBHOCTH

IIpodeccnoHaTbHO-OPUEHTUPOBAHHOE COAePKAHME JIA00OPATOPHOI0 3aHTHS

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlabGoparophas pabota «YMCTBEHHAs pabOTOCIIOCOOHOCTHY

OBnazsieHre MeToJaMu OTIpeIeTICHUs MoKa3aTeneil yMCTBEHHOUM paboTOCIOCOOHOCTH, OOBSICHEHHE
[TOJIy4E€HHBIX Pe3y/IbTaTOB U (GOPMYIHUPOBAHKE BBHIBOJIOB (MMIMCbMEHHO) C UCIOJIb30BAaHUEM HAYYHBIX OHITHIA,
TEOpPUM U 3aKOHOB

2. JlaGoparopHas pabora «BnusHre abOnoTHYeCKHX (aKTOPOB Ha YellOBeKa (HU3KUE M BHICOKUE
TEMIIEPATYPHI )»

M3y4ueHre MEXaHU3MOB aJlaliTallii OpraHu3Ma 4elloBeKa K HU3KUM U BBICOKHM TeMIleparypaM U 0ObsICHEHHE
[MOJTy4E€HHBIX Pe3yIbTaTOB U (GOPMYIHUPOBAHKE BBIBOJIOB (MMCHMEHHO) C UCTIOJIh30BAaHUEM HAYYHBIX TOHITHIA,

Teopnﬁ M 3aKOHOB

B kaudectBe TPUITCPOB CHUIKAIOIIUX pa6OTOCHOCO6HOCTB HCIIOJIb30BAaTh YCIIOBHA OCYILICCTBIICHUA

HpO(I)eCCHOHaHLHOﬁ ACATCIIbHOCTU: IIYM, TCMIICpaTypa, (I)I/IBI/I‘-ICCKB.SI

OK 02
OK 04
OK 07




Harpyska u T.J.
2
KoutpoJabHas padora
TeopeTnyeckue acreKThbl SKOJIOTUH
IIpodeccuonaibHO-OPHEHTHPOBAHHOE COJleP:KaHUeE (COoIepKaHUe NMPUKJIATHOTO MOTYJIs1)
Paznea S. buosorus B sKku3HU 8
Tema 5.1. Copepskanue 4 OK 01
buorexHoJsioruu B Teopernyeckoe o0yueHue: 2 OK 02
= OK 04
PKU3HU KaXKI0T0 buroTexHoOrMs Kak Hayka v Mpou3BoIcTBO. OCHOBHBIC HAMPABIICHUS] COBPEMEHHON OHMOTEXHOJIOTHH. 2
Metoapl OnoTexHOIOTUH. OOBEKTHI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJOTUYECKUX U TCHETHIECKUX
bKcriepuMeHToB. [IpaBuia norcka u aHanu3a OMO3KOJIOTrHYecKOr HHGOPMAIIUU U3 Pa3INYHbIX HCTOUHUKOB
(HayuyHas ¥ yueOHO-Hay4dHas JTUTEPATypa, CPEACTBA MacCOBOM MHMOpMaInu, ceTh IHTEpHET U apyrue)
IIpo¢deccnoHAIBHO-OPHEHTHPOBAHHOE COACPKAHNE IPAKTHYECKOI0 3AHATHSA: 2
Keiicbl Ha aHann3 HHGOPMAIIUU O HAYYHBIX JOCTHKEHUSAX B 00JIACTH T'€HETUYECKUX TEXHOJIOTUH,
KJIETOUHOM MHXEHEepUH, MHUILEBbIX OMOTEXHOIOTHiA. 3aluTa Keiica: mpeacTaBlieHue pe3ylbTaTOB pelIeHus
KEHCOB (BBICTYIUICHHE C ITPE3CHTAIINEH )
Tema 5.2.1. 4 OK 01
Conepxanue
buorexHooruu u OK 02
OK 04
“KUBOTHbBIE [IpakTHUyecKkHne 3aHATHSA: 4
Pa3BuTHE OMOTEXHOJOTHH C UCIOJIb30BAHUEM KUBOTHBIX, IPUMEHEHHUE MPOTYKTOB OMOTEXHOJIOTHH B 2
PKU3HU YeNIOBEKa, MOMCK U aHAIU3 UH(POPMAIINK U3 Pa3IMYHBIX UCTOYHUKOB (HayyHas U yueOHO-HaydHas
nmuTepaTypa, CpeAcTBa MaccoBoil nHdopmarmu, cetb UHTEpHET U Apyrue)




Keiicbl Ha aHanM3 HHGOPMAITUHU O PA3BUTHH OMOTEXHOJIOTUH C HCIIOJIb30BAHNEM YKHBOTHBIX (TI0 TpyIIaMm)

2
SammTa keica: [IpeacraBienue pe3yabTaToB pelICHUs KEHCOB (BBICTYIUICHHE C MPE3CHTAINEH )
OcHOBHOE co/iep:KaHue
Pasjien 6. buoskosiornueckue ucciaeaoBaHus 14 OK 01
Tema 6.1. OcHOBHOE coiep:KaHue 4 OK 02
OCHOBHBbIE METO/IbI T OK 04
eopeTHYeCKoe 00yueHue: 2 OK 07
OnodkoJioruye ckux [Hayanerit Metos. MeTo el OMO3KO0JIOTHYECKIX UCCIIEA0BAaHUM: TI0JIEBBIC, JTa0OpaTOpPHBIE, 2
HUCCIe10BaHNI PKCIIEpUMEHTANIbHBIC. MOHUTOPUHT OKPYKAOIIEH Cpe/Ibl: IOKAJIbHBIN, peTHOHAIBHBIN U TJI00ATbHBIN
MeTopI MOMCKa, aHaIu3a U 00paboTKK HH(OPMAITUU O TIPOEKTE B PA3IMUYHBIX HCTOYHHKAX
JlabopaTopHbIe 3aHATHSA: 2
2
[locTaHoBKa 11€JH, 3a/1a4, BBIABUKEHHE THIIOTE3bI, TPOBEJICHUE SKCIIEPUMEHTA 10 OINPEICTICHHUIO
ONTUMAJIBHBIX YCIOBUI A pOcTa M PU3UOJIOTHYECKOM aKTUBHOCTH JIPOMKEBBIX KJIETOK. BhIsiBIeHMe
3aKOHOMEPHOCTEH, (OPMYITHPOBAaHUE BHIBOJOB U IPOTHO30B.
JlaGopaTopHble pabOThI Ha BEIOOP MO MUHHU TPYIIIIAM:
1. BnusiHue TeMIepaTypsl Ha pocTa U (GPU3HOJIOTHIECKYI0 aKTHBHOCTD JIPOYKIKEBBIX KICTOK
2. BiusiHUE YrIeBOIOB Ha pocTa U (PU3HOIOTHYECKYI0 aKTHBHOCTD JIPOYKIKEBBIX KIIETOK OK 01
3. CoueTaHHOE BIMSHHE TEMIIEPATYPhI U YTICBOJIOB HA pOCTa M (PU3HOIOTUYECKYIO aKTUBHOCTb JIPOKKEBBIX OK 02
KJIETOK OK 04
OcHOBHOE coep:kaHue 10




Tema 6.2.
buojyxosornue

CKHH IKCIICPUMEHT

HpaKTI/I‘leCKOC 3aHATHE

[\9)

00630p TeM y4eOHO-UCCIEA0BATEILCKUX MPOEKTOB. BEIOOp yueOHO-MCCIIe10BATENHCKOTO MPOEKTa U3
MpeUI0KeHHBIX. DOPMHUPOBAHNE KOMAH/IbI TPOEKTA. AJITOPUTM BBIITOJIHEHHS ITPOEKTA.
Kaxxmast rpyrnmna BIOHpaeT 0JIMH U3 BAPHAHTOB YUEOHO-UCCIIEIOBATEIBCKIX MPOCKTOB!

1. Ouenka kagecTBa aTMOCHEPHOTO BO3AyXa

2. OreHKa Ka4yecTBa MOYB METOI0M (UTOTECTUPOBAHUS

3. OreHKa Ka4uecTBa BOJI MOBEPXHOCTHBIX BOJAOSMOB IO OPraHOJICNTHYCCKAM M (PU3UKOXHUMUICCKUM

CBOMCTBaM

4. Bnusaue [TAB Ha pocT v pa3BUTHE CEMSIH BBICIIHX PACTCHUIN

5. BnmsiHUE CONEBOTO 3arpsi3HEHUS HA POCT M PA3BUTHE CEMSTH BBICIIINX PACTCHUH
[ lepebiti sman 8bInOIHeHUsL NPOEKMA.:
OO6oCHOBaHUE aKTYaJIbHOCTH BBIOPAHHOM TeMbl. BrIsiBIIeHHE TTPOOIeMbl HccaeaoBaHus, (GOPMYITHPOBAHHE
runoTe3bl. Beibop MeTo10B uccnenoBanus. Beioop Touek otéopa mpod Ha TEPPUTOPUHN UCCIICTOBAHMS.
[locTanoBka Lesei u 3anau uccienoBanus. OnpeaeneHue GopMbl IPEICTaBICHUS PE3YIbTaTOB

MCCICIOBAaHMA. OnpeneﬂeHHe 9TAaIlOB U COCTaBJICHUEC IIJIaHa UCCICAOBaAHUA

\9}

JlabopaTopHble 3aHATHS

=

\Bmopoti sman vinonnerus npoekma: NoJAroToBKa He00X0JMMOM MOCYAbI M MaTepuaa Ui SKCIIEPUMEHTa,
[MPOBEACHUE IKCIIEPUMEHTA, TIEPHOIUYCCKas TPOBEPKA TCUCHHS IKCIIEpUMEeHTa/ cOOp Marepuaa B

BBIOPAHHBIX TOUKAaX 0TOOpa Mpoo

[\

Tpemud aman e6vblnojineHus npoekma.: NoJIYYCHHUEC IICPBUIHBIX SKCIICPUMCHTAJIBHBIX JAHHBIX, IIPOBCACHUC

CTaTUCTUYECKOM O6pa6OTKI/I MOJIYYCHHBIX JAHHBIX

Yemeepmoiii 5man 6biNoIHEeHUs NPOeKMa: BhISIBICHUE 3aKOHOMEPHOCTEH, (popMyarpoBaHUe BBIBOJOB U

IIPOTHO30B, OLICHKA KaUCCTBA UCCICAYEMOI'O 00BEKTA I10 pe3yiibTaTaM OMODKOJOTMUECKOT0 aHaIN3a

OK 07
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HpaRaneCRne 3AHATUSA

3ammTa npoekra. [IpecraBieHne pe3yaIbTaTOB BBITIOJHEHUS YI1eOHO-UCCIICIOBATEILCKUX MPOCKTOB

(BBICTYILJIEHUE C MpEe3eHTaluel)

IIpomeskyTouHas arrecrtauus (AuddepeHUMPOBAHHBIN 3a4€T)

Bcero:

144




3. YciaoBusi peajiu3aniu MporpaMMbl 0011e00pa3oBaTeIbHOM AUC U TITMHBI

3.1, Jlasm peaamsanmu  NPOrpaMMbl  JHCHUIUIAHBI  JOJLKHBI  OBITH
NMpeIyCMOTPEHBI CileAyIolIHe ClelHaJIbHbIe MOMeIeHUs:

Kabuner «buonocuu», OCHaIIEeHHBIH O00OpyJdOBaHUEM: MeOelb, IOCKa, Me,
HarjIsiHble  1MOcoOusi (KOMIUIEKThl y4eOHBIX TaOJMIl, TUJIAKAaTOB), TEXHUYECKUMHU
CpeACcTBaMU OOYYEHHS: KOMIIBIOTEpP C YCTPOMCTBAMH BOCIPOU3BEIICHUS 3BYKa, MPUHTEP,
MYJIBTUMEIUHHBIN TPOSKTOP C IKPAHOM, YKa3Ka-Mpe3eHTEep sl MPE3CHTAIIHM.

JlaGoparopusi, OcCHaileHHass OOOpyJIOBaHWEM IS  MPOBEJICHUS]  3aHSATUM:
MUKPOCKOITBI, CEKYHJIOMEP, TOHOMETp, JabopaTtopHas nocyaa (MpoOUpPKH, TOJICTABKH IS
pOOUPOK, THHIIETHI, MECOK, CTYNKH C MECTUKAMU, MPEIMETHbIE W TMOKPOBHBIC CTEKIIA,
CTEKJITHHBIC TMaJIOYKH, NpernapoBaJibHbIC WIJIbI, (UIbTpoBajdbHas Oymara (candeTku),
CTaKkaHbl) THUNEPTOHUYECKUM pacTBOp Xjopuaa Hatpus, 3%-HbIM pacTBOp TMEPOKCHUIIA
BOJOpO/a, pacTBOp Hoaa B HOAMCTOM Kajlud, TVIMIICPHUH, KIYOHU KapTodes, JUCT 3JI0eU
KaHAJCKOH, III0a psIOMHBI OOBIKHOBEHHOW (pSAOWMHBI WM TOMAaTta), JyK peryaThii,

pa3BeJICHHBIE B BOJIE IPOXKIKHU);

3.2. Nudopmanuonnoe odecnevyeHue peajn3anuu NporpaMmmbl

1. Jna peanmzaruu  mporpamMmbl  OMOIUMOTEYHBIH (GOHA 00pa30BaTEILHOM
OpraHM3alMd JOJDKCH HMETh TIeYaTHhIE W/WIM JIIEKTPOHHBIE O00pa3oBaTebHBIE U
WH(POPMAITMOHHBIE PECYPCHI, PEKOMECHIOBAHHBIC U UCIOJIB30BaHUSI B 00pa30oBaTCIIbHOM
mpoliecce, He CTapiie MATH JeT ¢ MOMEHTA U3/JaHu.

2. PGKOMGHI{YCMBIC [ICYaTHBIC H3JaHUA 1o peain3alii JUCHUIIINHEBI.

1. Jleonosa, I'. I'. buomorus / I'. I'. JIeonoBa. — 2-¢ m31., ctep. — Cankr-IletepOypr :
Jlanb, 2023. — 172 c. — ISBN 978-5-507-45744-1. — TekcT : 31€KTPpOHHBI //
Jlanb : anekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/282434

2. Kysnenona, T. A. O6mas 6uomnorus : yaueonoe mocooue s cro / T. A. Ky3Henona,
N. A. baxxenoBa. — 2-e uzn., crep. — Cankr-IletepOypr : Jlanp, 2021. — 144 c. —
ISBN 978-5-8114-8543-7. — TekcT : 351eKTpoHHBIH // JIaHb : 3IeKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/177026

3. AradonoBa, 1. b. buonorus: 6a30Bblii ypOBEHb: MPAKTUKYM : yueOHOe nocodue / 1.
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https://e.lanbook.com/book/282434
https://e.lanbook.com/book/177026

b. Aradonosa, B. . CuBornazoB. — Mockga : [Ipocsemenue, 2024. — 112 ¢. —
ISBN 978-5-09-112641-9. — TekcT : 251eKTpoHHbIH // JIaHb : 3IeKTPOHHO-
oubnmnoreunas cuctema. — URL: https://e.lanbook.com/book/409214

JlonoJIHUTe IbHAS JINTepaTypa:
1.  benses J.K. O6mas 6uonorus. 10 - 11 kiacchl: yueOHUK 1St

o01eo0pa3oBar. opranu3anuii: 6a3oBbeiil ypoBeHsb. - M.: [Ipocsemienue, 2015.

2. Mawmonto C.I'., 3axapoB B.b., Ko3noBa T.A. buonorus: y4eOHUK 11 CTY/I.

yupexKIeHU BbIcUI. 0Opa3oBaHus (bakanaspuar). — M., 2014.

3.  benser K., Heimmun I'M., Ky3neunoBa JI.LH. u ap. buonorus (6a3oBbiit

ypoBeHs). 10 knacc. — M., 2014,

4. Jlykarkun A.C., Pyunn A.b., CunaeBa T.b. u ap. buonorus ¢ ocHoBamu

AKOJIOTUM: YUEOHUK JJIsI CTY/l. YUPEKJIEHUN BhICIL. oOpa3zoBanus. — M., 2014.

5. CusornazoB B.U., Aradonosa W.b., 3axaposa E.T. buosnorus.
O6mas 6uonorus: 6a30BeIi ypoBeHb, 10—11 kimacc. — M., 2014,

6. Cyxopykona JI.H., Kyumenko B.C., Misanosa T.B. buonorus (6a30Bsiii
ypoBeHsb). 10—11 kmacec. — M., 2014.

7.  Mycradun A.T'., 3axapoB B.b., buonorus, 2024

8.  HHTepHeT-pecypchI:

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

«Hayka u xu3Hb» - http://nauka.relis.ru.

DJIeKTpOHHAsl Bepcus razeThl «buonorus» m calT mius yuutens «f uay Ha ypok

OnoIOTUNY.
http: //www.ecosystema.ru/
becruratabie 00ydaromye mporpaMmbl 1o OHOIOTHH
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 3Bepbe» - www.zooclub.ru/animals/.
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«buonorusy - http://bio.1september.ru/.
«Hayka u xu3Hb» - http://nauka.relis.ru.

www.molbiol.ru. CipaBouHUK 10 MoJIeKYJIsipHOM Ouonorun www.floranimal.ru .
OHuuknonenus (pacrenus U xuBoTHeie) www.filin.vn.ua. MnmroctpupoBaHHas
SHLMKJIIONENS KUBOTHBIX WwWw.bioword.narod.ru. buomornueckuii cioBapsb.
www.povodok.ru. Dunukionenusa bpema

www.biodat.ru. ®nopa u dayna (monynspHas SHIUKIONEANUS ) Www.livt.net
NnnmroctpupoBanHas sHIMKIoneaus " Kusele cymecrsa'.
www.informika.ru/text/database/biology/ - buonorus 2000 "O6yuaromiue
SHLMKIIONEIUN".

www.priroda.ru.- Harimonansnsiil noptan "IIpupona".
www.npacific.ru/np/library/publikacii/tokranov 1/titul.htm «¥Y quBuTenbHubie
TBOPEHHUSI IPUPOJIBI»

www.nrc.edu.ru/est/r4/ «buonoruueckas kapruna mupay. Kpatkoe nocodue 1o
OCHOBHBIM OMOJIOTUYECKUM MPOOJIEMaM: MPOUCXOKACHUE U PA3BUTHE KU3HHU,
pa3BUTHE SKOCUCTEM, 3aKOHBI HACJIEACTBEHHOCTH, aHTPOIOJIOTUSl.
www.charles-darvin.narod.ru OnexkTpoHHble Bepcun npoussenenuid Y./ [apsuna.
www.school-collection.edu.ru Equnas xomekius iudpoBbix 00pa3oBaTeIbHbIX

pECypCoB.

www.school.holm.ru/predmet/bio -. IlIkonbHBIN MUp:

buonorus www.learnbiology.narod.ru/ -U3y4yaem 6uonoruto www.molbiol.ru
[IpakTtrnueckas MonekyisipHas Ouonorus. ['uneprexcronas nHGopmManroHHas 6aza
TAHHBIX.

www. sbio. info Bcst 6uomnorus.

www.window.edu. ru (EaquHoe okHO gocTymna kK 00pa30BaTeNbHBIM pecypcam
WuTepHera no 6uoaorun).

www.5ballov. ru/test (TecT 11 aOUTYpHUEHTOB MO BCEMY IIIKOJIBHOMY KYpPCY
OMOJIOTHH).

www.biology.ru (buonorust B OTkpbiTOM KoJuemxke. CalT coaepKUT JIEKTPOHHBIM
y4eOHHUK 110 Omosioruu, On-line TecThI).

www. informika.ru (31eKTpOHHBIN YIeOHHUK, OOJNBIION CITMCOK HHTEPHET- PECYPCOB).
www.nrc.edu.ru (bnonornueckast kaptTuHa mupa. Pazgen KoMIbplOTepHOTO yueOHUKA,
pa3paboTaHHOTO B MOCKOBCKOM TOCYJJapPCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www.nature. ok. ru (Peakue u ncuesaromme XMBOTHbIE Poccun — MpoeKT
Okonorunyeckoro neHrpa MI'Y um. M.B.JlomoHocoBa).

www.kozlenkoa.narod. ru (J{sig T€X, KTO y4UTCSl CaM U YUUT APYTUX; OUYHO U
JUCTAHIIMOHHO, OMOJIOTUH, XUMUU, JPYTUM MPEIMETaM ).

www. schoolcity.by (buonorus B Bompocax 1 OTBETax).

www.bril2002.narod. ru (buonorus nis mkoasHUKOB. KpaTkasi, KOMIakTHasi, HO
JIOCTATOYHO TOoAPOOHast nHpopMalus 1o pazaenam: «O01as 6uoaorus»,
«boTtanukay, «30050rus», «YeaoBeK»).

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

OTKpPBITBIN KOJUIEIK: ouomnorus. ConepkaHue yueOHHUKA MO OMOJIOTUH.
NutepakTuBHbIC Java-anmieTbl U aHUMAIlMOHHBIE KapTUHKUA To Ouosioruu. O030p
MHTEPHET-PECYPCOB MO Ouonoruv. BoO3MOXKHOCTH JHUCTAHIMOHHOTO OOyYeHUS,
TECTUPOBAHHUE OH-JIAMH.

http://bio.1september.ru/

OneKkTpoHHasi Bepcusi razethl «buonmorus» u calbt muga yuutens «S uay Ha ypok
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http://www.filin.vn.ua/
http://www.bioword.narod.ru/
http://www.povodok.ru/
http://www.biodat.ru/
http://www.livt.net/
http://www.informika.ru/text/database/biology/
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.window.edu/
http://www.biology.ru/
http://www.nrc.edu.ru/
http://www.nature/
http://www.kozlenkoa.narod/
http://www.bril2002.narod/
http://www.college.ru/biology/
http://bio.1september.ru/

OMOJIOT U Y.
http://www.ecosystema.ru/
DKOJIOTUYECKUA UHEHTp «DKOCHCTEMa». OKOJOTMYECKOe O00pa3oBaHUE JeTeld U
n3yuenue npupoasl Poccum. Cailt mocsimieH mnpoOiieMaMm TMoOJIeBOM OUOJIOTHH,
AKOJIOTUH, Teorpaduu U SKOJIOTMYECKOro 00pa30BaHUs IIKOJIBHUKOB B MPHUPOJIE.
http://evolution.powernet.ru/
Teopus HBOJIIOIIUN KaK OHA €CTb.
http: //dronisimo. chat. ru/homepage 1/0b. htm
O6mas Ouonorus. B momynspHodt (opMe H3I0KEHBI MaTepHaybl MO Pa3IUuYHbIM
paznenam o01iei OuoJIoruu.
http: /www. livt.net/index. htm
ONEeKTpOHHAsi  WUIIOCTpUpPOBaHHash  JHIuUKIonenus  «KuBble  cymiecTBa»
http://www.mec.tgl.ru/index.php?
module=subjects&func=viewpage&pageid=133 Karanor o0pa3oBaTeIbHBIX
pecypcoB o ouosoruu http://macroevolution.narod.ru/
[Ipo6aembl 3BOIIOLUH.
http://www.bio.msu.ru/101/index.html#main.htm
OdwurmaneHbiii  caiit  Owonorudeckoro  ¢akynsreta MIY.  OOpasopanue,
MEpOTPUSITHS, CTPYKTypa, TBOPYECTBO W HaydyHas JACATEIbHOCTh (paKynbTeTa.
http://charles-darwin.narod.ru/
Yapmz Hdapsun. Caiit nocesiiien Yapmsy JlapBuny, ero Ouorpaduu v KHUram. http:
/Nlearnbiology.narod.ru/
[Ipoext "NU3yuyaem Ouosoruio". MaTepuaiibl 0 BCEM KPYIHBIM pasjesiaM OHOJIOTHH.
Hayuno-nonynsipusie u oOpa3oBaTenbHble cTaTbu. CChUIKM Ha OHMOJOTHYECKUE
UHTEPHET-PECYPCHI.
http://www .learnbiology.ru/
BUPTYyaJIbHOE O0y4YeHUE OMOJIOTUU
http: //school. holm. ru/predmet/b io/
[xonpHbIi Mup: buonorus. Kartamor oOpazoBaTelbHBIX PECYpCOB IO OHOJIOTHHU
http://catalog.alledu.ru/predmet/bio/
Bce ob6pazoBanue: buonorus. Kartaior cceuiok Ha 00pa3oBaTesibHbIE PECYPCHI
Nutepnera no pazaeny "buonorus"
http://www.history.ru/freebi.htm/
becnuiatabie o0y4aronye nporpaMmal 1Mo
o6uonoruu http://www.websib.ru/noos/biologi/
Paznen mo 6uonoruu. Konnekinuu cChbUTOK Ha OMOJIOTHYECKHE

pecypcel MHTepHEeTa: 6a3bl JaHHBIX, OMOIMOTEKH, CIIpaBOYHAS JIUTEPATYpa,
oOydJaronire mporpaMMBbI IKOJBHBIX KYPCOB U CIIEIIKYPCOB 10 OMOJIOTHH, TPOCKTHI,
MaTepHallbl K ypoKaM, OJIMMIIHAIbI, HHGOpMAIHS 1711 aOUTYPUEHTOB
http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/ I[TyreBoautens "B mupe
Hayku" 1711 IIKOJIHUKOB. Paznen buonorusi. @parmenTsl nocobus "IK3aMeHaTOPbI -
ouosioru - aburypuenty" nins ydammuxest 10-11 knaccos. http://nrc.edu.ru/est/r4/
buonoruueckas kaptuHa Mupa. Pazgaen koMnbloTepHOro yueOHUKa, pa3paboTaHHOTO
B MockoBckoM ['ocynapctBenHoM OTKpbITOM yHUBEpcuTeTe http://rostest.runnet.ru/
WWW-cepBep LIEHTpaIn30BaHHOTO TECTUPOBAHMUSL.
http://www.examen.ru/db/ExamineB ase/default.html/
Ok3amensl Online. http://www.edu.yar.ru/catalog.php? edu=middle&thread=biology/

On-line xypchl: OUOIOTHS.
http://www.edu.yar.ru/russian/pedbank/sor uch/biol/
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http://www.mec.tgl.ru/index.php
http://macroevolution.narod.ru/
http://www.bio.msu.ru/l01/index.html%23main.htm
http://charles-darwin.narod.ru/
http://www.learnbiology.ru/
http://school.holm.ru/predmet/b
http://catalog.alledu.ru/predmet/bio/
http://www.history.ru/freebi.htm/
http://www.websib.ru/noos/biologi/
http://www.uic.ssu.samara.ru/~nauka/BIOL/biol.htm/
http://nrc.edu.ru/est/r4/
http://rostest.runnet.ru/
http://www.examen.ru/db/ExamineB
http://www.edu.yar.ru/catalog.php
http://www.edu.yar.ru/russian/pedbank/sor_uch/biol/

baHk nepe1oBoro neaaroruyeckoro OnbITa - OUOIOrUs
http://genetics.timacad.ru/works paperl.htm
Marepuasl JIEKLHM, Y4UTAEMBIX B TUMUPA3EBCKOU aKaJAEMUU, a TAKKE HUHTEPECHBIE
MaTepHalibl 0 Pa3Iu4YHbIM MIPOOIeMaM FeHETUKHU, MOJIEKYJISIPHOW OMOJIOTHH,
OMOTEXHOJIOTUH, CEJIEKLIUN U CEMEHOBOJICTBA.
http://www.npacific.ru/np/library/publikacii/tokranov1/titul. htm «Y guButenbubie
TBOPEHUS IPUPOIBI».
3HAaYUTENBHOE KOJMYECTBO NepeBeieHHbIX A. M. TopkaHOBBIM cTaTel U COOOIICHMI
O Pa3IMYHBIX JUKOBUHHBIX OOUTATENAX 3€MJIM U YIUBUTEIbHBIX TBOPEHUSIX
npupoasbl (o marepuanam xxypHana «National Geographicy).
http://ecology.in-fo.ru/
Caiit copep uT 0030p KOJOTMYECKUX MAaTEpPUANIOB, IPEACTABICHHBIX 110 pa3eiaMm:
aKoJioruyeckas nokrpuHa Poccurickon denepannn, 3aKOHOAATEIBCTBO, YKOJIOTHUS U
HKOJIOTMYECKHUE TPOOIEMbI, dKU3Hb 3all0BEIHAs], HAIIMOHAJIbHBIC MTAPKU U
3aMOBEIHUKH.
http://referat.sumy.ua/ecology/ecology.html
Pedepatsl no sxonoruu [pencrabnensl pedgeparsl Mo 3KOJI0TUU B hopmate zip.
http://www.debryansk.ru/~Ipsch/uchitel/bilet/index.htm
[IpumepHbIe HK3aMEHAITMOHHbIE OUIIETHI I YUpexKAeHUN buieTsl 1 BOpOCHI K
sk3ameHam it 9 u 11 kiaccoB, B TOM YHUCIIE 110 HKOJIOTHH.
http://www.examen.ru/
"Jx3amennbl OnlTe"00pa3oBaTenbHbIN TPOEKT koMnaHuu Begin.Ru, ocHoBHOM
IEJIbI0 KOTOPOTO SIBIISIETCA CO3/laHre MH(DOPMAITMOHHOTO PECYpCa, CONEPKAIIETO
yueOHbIe, SK3aMEHAIIMOHHBIE U Pa3BIIEKATEJIbHbIE MATEPHUAIIBI JITIS1 TEX, KTO XOUYET
IPOBEPUTH CBOM 3HAHUS U HABBIKM B CAMBIX Pa3HBIX 00JACTAX YETOBEUECKOM
NEeATEIbHOCTH.

4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHS 00111€00pa30BaTEeIbLHOM

AUCTIUTITMHBI

KoHTpoJIb U OlleHKa PEe3yIbTaTOB OCBOCHHS 00IIe00pa30BaTEIIEHOM TUCITUTLIAHBI
PacKpBIBAIOTCS Yepe3 TUCIHUILTHHAPHEIE Pe3yNIbTaThl, HallpaBlIeHHbIC HAa (HOPMUPOBAHHE
o0mux 1 MpoecCHOHATBHBIX KOMITIETCHIINH 10 pa3/ienaM u TeMaM COJEpKaHus y9eOHOTO

Martepuaia.

Oomas Pasznen/Tema Tun oueHOYHbIX MEPONIPUATHIA

KOMIICTCHIIH

Pazgen 1. Kuerka - KonTtposnbHas padota “MonexyasipHbli
CTPYKTYPHO()PYHKIHMOHAJBHASA [yPOBEHb OPraHU3aLMH KUBOTO”

CANHUIIA )KUBOI'0

OK 02 Tema Nel. 1.

BHOIOTHS Kak HayKa 3aIt0JIHCHUE Ta6J'II/II_U>I C OIMMCAaHHUEM MCTOO0B

MHUKPOCKOIIMPOBAHUSA C UX JOCTOMHCTBAMHU U
HCOOCTaTKaMHU. 3anoHCHHE Ta6J'II/II_IBI

«BxIaj yueHbIX B pa3BUTHE OMOJIOTHI»
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OK 02

Tema Nel.2.
OOm1ast XapakKTepuUCTHUKA

3arnoTHeHHEe CPAaBHUTEIHHOM TAOIHUIIBI

CXOJICTBA U pa3iInyuil

45



KU3HHU

KHUBOI'O U HEC )KUBOI'O

OK 01 Tema Nel.3.
OK 02 buosiornuecku BaskHbIC
OK 04
XUMHYECKUE COCTUHEHUS DpoHTATLHBIH OTpOC
[ToAroToBKa YCTHBIX COOOIIEHUH €
[pe3eHTalnen
BrimoytHeHHE U 3aIKTa JTA00PATOPHBIX
pabot: «Onpenenenne Butamuna C B
MPOYKTaX MATAHUS», «I uapodunsHO-
ruapoOOHBIC CBOMCTBA JIUTTUIOB)
OK 01 Tema Nel 4.
OK 02 CtpykTypHO(DYHKIIMOHAIbHAS
OK 04
OpraHu3aIus KJIEeTOK
OneHuBaemMasi AUCKYCCHS 10 BOIIpOcam
TICKITUT
Pa3paboTka MEHTaIbHOM KapThl IO
KJIaCCH(HUKAITUN KIETOK U UX CTPOCHUIO Ha
MPO- ¥ SYKApUOTHUYECKHX | 10 1[apCTBaM B
MUHU Tpynnax BeinonHeHue u 3amura
nmabopaTopHBIX paboT: «CTpoeHNE KICTKH
(pacTeHust, )KUBOTHBIE, TPUOBI) M KJICTOYHBIC
BKJIIOUEHUS (Kpaxmall, KapOTUHOUIBI,
XJIOPOILJIACTBI, XPOMOTLIACTHI)»,
«[IponuraeMmocTs MeMOpaHbl (IJ1a3MOJIH3,
TIETITa3MOJIN3))
OK 01 dpoHTanbHEIHN onpoc PazpaboTka rioccapus
OK 02 Pemenue 3a1au Ha onpeeeHme
Tema Nel.5. CTpyKTypHO- MOCIIEIOBATEILHOCTH HYKJICOTHUIOB
(hyHKIIMOHANBHBIE (PAKTOPHI
HACJIEJICTBEHHOCTH
OK 01 Tema Nel.6.
OK 02

Hpoueccm MAaTpHUYHOTO CUHTE3a

D pOHTAIBHBIN OIIPOC

Tect «lIponeccsl MaTpUUHOTO CHHTE3a»
Pemenue 3a1au Ha onpeeseHne
[10CJIEZIOBATEIbHOCTH aMUHOKHCIIOT B
MOJIeKyIe Oenka

Pemienue 3amad Ha OIIPCACIICHUC




I0CJICIOBATEIbHOCTH AMHUHOKHUCIIOT B
MoJIeKysie Oenka B cilyyae U3MEHEHHS

[10CJIeI0BATEIBbHOCTH HyKIIeoTu 0B JTHK

OK 02 Tema Nel.7. Hexnerounsle
OK 04 (hopmBI XKH3HNU DOPOHTAIBHBIN OIIPOC
[ToAroToBKa YCTHBIX COOOIIEHUH C
Mpe3eHTanne (BUpyCcHbIC U OaKTepuaIbHbIC
3a0osieBanust. OOIIKME TPUHLIUIIBI
VICII0JIb30BaHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHNS] aHTUOMOTHKOB)
OK 02
Tema Nel.§. DpoHTAJIbHBIN 0NpoC 3aroJIHeHNE
OOMeH BeIeCTB U MPEBPAICHUE |CPABHUTEIBHOM TaOIUIBI XapaKTEPUCTHK
PHEPTUU B KIETKE TUIIOB OOMEHa BEIECTB
OK 02 Tena Nel 9. OGCyX IeHHE 110 BOTIPOCAM JIEKIIUH
OK 04 JKM3HEHHBIN IIUKIT KIETKH. Pa3pa60TI<a JICHTBI BPEMCHU )KU3HCHHOT'O
Murto3. Meiio3 [TUKJIa
Pa3znea 2. CTpoenue u Kourponsras pabora «CTpoeHue 1 QyHKIUU
(pyHKknnu oprannzma OpraHu3May
OK 02 Tema Ne2.1.
OK 04 CtpoeHnue opranuzma
OuenuBaemas nuckyccus Pazpaborka
MEHTAJILHOM KapThl TKaHEH, OpraHoB U
CHUCTEM OPraHoB OPraHu3MOB (pacTeHus,
PKUBOTHBIE, UETIOBEK) C KPaTKOM
xapakTepucTukoit ux ¢pynkuuit [ToaroroBka
U TIPEJICTABJICHNUE YCTHBIX COOOIIEHHH C
npe3eHTanuen (MMMyHUTET, HHPEKIIMOHHbIE
3a00JIeBaHMsI, STTUIEMUH, BAaKIIMHAIIWS)
OK 02 Tema Ne2.2. DpPOHTANBHBIN OMPOC

DopMBI pa3MHOKEHHUS

OpTraHn3MOB

3arosiHeHHe TabIMIIbI ¢ KpaTKOM
XapaKTepUCTUKON U MpuMepamMu Gopm

Pa3MHOKCHUA OPpTraHN3MOB




OK 02 Tema Ne2.3.
OK 04 OHTOreHe3 KUBOTHBIX 1 Pa3paGoTKa JICHTHI BPEMEHH C
1CI0BCKA XapaKTEPUCTHKOM 3TAllOB OHTOrE€HE3a
OTZACJIBHOM I'PYIIION )KMBOTHBIX U YEJIIOBEKA
o MUKporpymnmnam Tect/onpoc
OK 02 Tema Ne2.4.
OK 04 OHTOreHe3 pacTeHui .
CocTraBiieHHE )KM3HEHHBIX IIUKJIOB PACTEHHUH
10 oTJesIaM (MOXOBH/IHBIE, XBOIIIEBU/IHBIC,
a0 POTHUKOBU/IHBIE, TOJIOCEMEHHBIE,
OKPBITOCEMEHHBIE)
OK 02 Pa3pabotka rioccapust Tect
Tema Ne2.5. OcHOBHBIE TOHSTHS
TeHETUKU
OK 02 Tema Ne2.6.
OK 04 3aKOHOMEPHOCTH HACJIEA0BaHUS DpoHTATLHBIH OMPOC
Tect o Bompocam nekiun Perenne 3amau
Ha OTIpe/ICTICHIE BEPOSTHOCTH
BO3HUKHOBEHUS HACIIEICTBEHHBIX IPU3HAKOB
[IpY MOHO-, 1U-, IOJUTUOPUIAHOM U
AQHAJTM3UPYIOILEM CKPELIMBaHUH,
COCTaBJICHUE T€HOTHUITMYECKUX CXEM
CKpELIBaHMS
OK 01 Tema Ne2.7.
OK 02 B3anMoelcTBie reHOB
Tect
Pa3paboTka rioccapus
Penienue 3a1a4 Ha omnpeesieHue
BEPOSATHOCTH BOZHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB IPU PA3IMUHBIX
TUIIaX B3aUMOJIEHCTBUS T€HOB, COCTABIICHUE
FeHOTHITMYECKUX CXeM CKPEIMBaHU
OK 01 Tema No2.8. Tect
OK 02

CHCHHGHHOG HacCJICJOBaHUC

I[IPU3HAKOB

Pa3paboTka rioccapus

Pemenue 3a1au Ha onpeneseHne
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIC/ICTBEHHBIX TPU3HAKOB IIPU

CLICTITICHHOM HaCJICAOBaHHU,




COCTAaBJICHUEC I'CHOTUIITMYCCKHUX CXEM

CKpEILIMBAHUS

OK 01
OK 02

Tema Ne2.9.
['eHeTHKa mmoaa

Tect

Pa3paboTka rioccapus

Pemenue 3ana4 Ha onpeneeHne
BCPOATHOCTU BOBHUKHOBCHH A
HACJICACTBCHHBIX IMTPHU3HAKOB, CUCIIJICHHBIX C
[10JIOM, COCTaBJICHUE T€HOTUIINYECKHUX CXEM

CKpEILIMBAHUS

OK 01
OK 02

Tema Ne2.10.
['eHeTHKA YeIOBEKA

Tect

Pa3paboTka rioccapus

Pemenue 3ana4 Ha onpeneeHne
BEPOSTHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB, UCTIONB3YS
METOJIbI TCHETHKH YEJIOBEKA, COCTABICHHE
TEHOTUITUYECKUX CXEM CKpEIIUBaHUS
[ToaroToBKa yCTHBIX COOOIIEHUH C
MPE3EHTAUEN O HACIIEICTBEHHBIX

3a00JI€EBaHNUAX YETIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.

3aKOHOMepHO CTH USMCHYHUBOCTHU

Tect

Pemenue 3a1a4d Ha Oonpe/eieHUE TUIa
MYyTaIMH TIPH Tepeavye HacIeICTBEHHBIX
MPU3HAKOB, COCTABIICHUE T€HOTHITUYECKUX

CXEM CKpEIIMBAaHUA

OK 01
OK 02

Tema Ne2.12.
Ceek1usi OpraHnu3MoB

Tect

Pa3paboTka riaoccapus

Penienue 3a1a4 Ha onpeiesieHre
BO3MO’KHOTO BO3HMKHOBCHMS
HAaCJICICTBEHHBIX IIPU3HAKOB I10 CEJIEKIUH,
COCTaBJICHHUE TE€HOTUIIMUYECKHUX CXEM

CKpCHINBAHU

Pasnen 3. Teopusi 3BoIonNH

KonTponbHas padota “Teopernueckue

ACIIEKTHI DBOJIIOIIMHU )KU3HU Ha 3emiie”

OK 02

Tema 3.1.

DpOHTAIBHBIN OIIPOC

JUA

49



M cTopust 3BOJIIOLIMOHHOTO

OK 04 — Pa3pabGoTKa JIEHThl BPEMEHH Pa3BHTHU
HBOJIIOLMOHHOTO YUCHUS
OK 02
Tema 3.2. DpOHTAIBHBII OIPOC
MUKPOIBOITIOLMS Pa3paboTka rioccapusi TEpMHHOB
OK 02
Tema 3.3. OnenuBaemasi AUCKYCCHS
MakposBoIrOLUs Pa3paboTka rioccapusi TEpMHHOB
OK 02 Tewma 3.4.
OK 04 BO3HMKHOBEHUE U PA3BUTHE
UKU3HU Ha 3emite dponTtansHelii orpoc [Toarotoska u
[IPEJICTaBICHUE YCTHOTO COOOIIEHUS U
JIEHTHI BPEMEHU BO3HUKHOBEHUS U Pa3BUTHUSA
PKHUBOTHOTO M PAaCTHUTEIILHOTO MHUpa
OK 02 Tema 3.5. [Ipoucxoxnaenue
OK 04 YeJI0BEKA - AHTPOTIOTEHES
DpoHTaNIBbHBIN onpoc PazpaboTka JieHT
BPEMEHU U MEHTAJBHBIX KapT Ha BBHIOOD:
“BOIOLMS COBPEMEHHOTO YEIOBEKA”,
“Bpems 1 myTu pacceneHus 4eaoBeKa 1o
maHete”, “Bmusiaue reorpadudeckoit
cpenbl Ha MOP(OJOTHUIO B (PU3UOIOTHIO
yenoBeka”, “YenoBedeckue pachl”,
00CYXICHUE
Pasznen 4. Ixosorus KonTpoabHas padora
“Teopernyeckne acmeKTbI IKOJIOTHU”
OK 01 Tema 4.1. TecT 1o 3KoJorHYecKuM GaKkTopaM U cpesiam
OK 07 JKonoruueckue GpakTopsl u "KU3HU OpraHU3MOB
Cpe.Ibl KU3HU.
OK 01 Tema 4.2.
OK 02 [Tomymsius, cooOriecTa,
OK 07

OKOCHUCTCMbI

CocTaBlICHHE CXEM KpyYroBopoTa BCHICCTB,

M CITIOJIB3YS MaTCpUuaJibl JICKIIUU Pemenne
[IPAKTHUKO

OPUCHTUPOBAHHBIX PACYCTHBIX BaﬂaHHﬁ oo
[ICPCHOCY BCIICCTBA U SHCPTHUU B IKOCUCTEMAX C

COCTAaBJICHUC TpO(i)I/I‘IeCKI/IX Lenei u mupamMu g




0HOMACCHI U OHCPIrun

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa - rmobanbHas

OKOJIOTHYCCKasa CUCTEMA

OuenuBaemas quckyccust Tect

Pemenne mpakTUKO OPUCHTHPOBAHHBIX
[pacUeTHBIX 3a7[a4 Ha OTPEACICHNE TUIOIIAIN
HACQKJICHUH JIJISl CHIDKCHUST KOHIICHTPAITUU
YIIJIEKHCIIOTO Ta3a B aTMoc(epe CBOETo

[PErMoOHa NPOKNBAHUA

UIl



OK 01

Tema 4.4.

Tect

OK 02 BiinsiHue aHTPOIIOreHHbIX Pemenne npakTKo OpUEHTUPOBAHHBIX
OK 04 (haxropoB Ha Grochepy [paCYETHBIX 3aJJaHUI [0 COXPAHEHUIO
OK 07
MPUPOTHBIX PECYPCOB CBOETO PErHOHA
MPOKUBAHUS
OK 02 Tema 4.5.
OK 04 Brnusane conuainLHo-
OK 07
HKOJIOTUIECKUX (DaKTOPOB HA
310pOBbE YEJIOBEKA
OrnieHnBaemasi TUCKyccusi BoimoaHeHus
MpaKTUYECKUX 3aaHuii: “OnpenernecHue
CYTOYHOTO paruona nuranus’’, “Co3gaHue
WHIUBUTyaJIbHOU MaMsITKU TI0 OPraHu3aliu
panoHaTBLHON (PU3NUECKOM aKTHBHOCTH
BrimonHaenue mabopaTopHOit paboThl Ha
BBIOOD:
"VYMcTBeHHas pabOTOCTIOCOOHOCTH",
"Brnusane abuotnueckux hakTopoB Ha
yesioBeKa (HU3KHE U BBICOKHE
TeMIiepaTypbl)"
3anuTa Keica: mpeicTaBiIeHUue pPe3yIbTaTOB
HpO(l)eCCI/IOHaJ]bHO- peuIcHUuA KEHCOB (BBICTYHJ'ICHI/IG C
OpPHEHTHPOBAHHO COJAEPKAHMe |IPE3CHTALIUEN)
Paznen 5. BuoJsorus B ;KN3HHA
OK 01 *Tema 5.1
OK 02 broTeXHONIOTHH B KU3HU
OK 04 KKIO0TO BrinonHnenue kelica Ha aHainu3 HHGOpMaIuu
0 HAayYHBIX JOCTHKEHHIX B 001acTU
TEHETHUECKUX TEXHOJOTUH, KIETOYHON
WHXCHEPUH, MUIIEBBIX OMOTEXHOIOTUH (TI0
rpynmnam), IpeacTaBlIeHUE pe3ylIbTaToOB
pELIECHUS KEWCOB
OK 01 BrinonHenue kelica Ha aHanu3 HHGOpMaIUu
OK 02 “Tema 5.2.1. 0 pa3BUTUU OMOTEXHOJIOTHII ¢
OK 04 buoTexHOI0ruYU U )KUBOTHbBIE N




PKUBOTHBIX, IPUMEHEHHUE IPOAYKTOB
OMOTEXHOJIOTMHU B )KU3HHU YeJIOBeKa (110
rpyIIaM), IpeICTaBICHUE PE3YIbTATOB

[pELICHUS KENCOB

Pazgen 6. Buojrkoaornueckue

[IpencraBienue pe3yabTaToB BBITOJTHEHUS

ncc/Ie10BAHMS
yueOGHOMCCIIEI0BATENLCKIX IPOEKTOB
(BBICTYIIJIEHUE C ITPE3EHTALNE)
OK 01 Tema 6.1. BrinonHeHne 1a60paTopHEIX paboT Ha
OK 02 OCHOBHBIE METOIBI BHIOOD B MUHUTPYIIIAX:
gﬁ 2471 O1O3KOIOTHIECKHX 1. Bausnue TeMneparyphl Ha pocTa u
FCCITCIOBAHNH (U3HOIOTNYECKYIO AKTUBHOCTb
JPOKKEBBIX KIETOK
2. BrusiHue yriieBo/I0B Ha pocTa U
(bU3MOTOrMUECKYI0 aKTUBHOCTD
JPOJKIKEBBIX KIETOK
3. CoueTaHHOE BIMSHHUE TEMIIEPATYPhl U
YIJIEBOJIOB HA POCTA U
(pMBHOOrHYECKYIO AKTUBHOCTE
JPOIKEBBIX KIETOK
OK 01 Tema 6.2
OK 02 BHOYKOJIOTHYECKHiA
SE 83 PKCIICPHUMCHT BrinosHeHHe yueOHOUCCIIE0BATENBCKOTO

[POEKTa Ha BHIOOD:

1. Omenka kayecTBa aTMOC(HEPHOTo BO3ayXa
2. OrieHKa KayecTBa MoYB METOI0M
duToTecTupoBaHUs

3. OneHKa KayecTBa BOJ NOBEPXHOCTHBIX
BOJIOEMOB TI0 OPTaHOJIENTUYECKUM U
(U3UKOXMMHYECKUM CBOHCTBAM

4. Biusinue ITAB Ha pocT u pa3BuTHe CeMsH
BBICIIIMX PacTEHUI

5. BiusiHMe COJIEBOTO 3arpsi3HEHHS HA POCT

" pa3BUTHC CCMSH BBICIINUX paCTeHI/Iﬁ
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