[lOKYMeHT NeAnvCar MPOCTOI IMERTPORAON TN ERB 6y Poccnn

WHdopmauui o Bnapenbue: ®enepalibHOE TOCYIAPCTBEHHOE OHOIKETHOE

®NO: Tackags Cepreii Ba Y 06pa3OBATENHHOE YUPEK/IEHNE BBICIIEN0 06pa30BaHUs

[lomxHocTb: PekTop «YensabyHckuit rocynapctBeHHbli yausepcute (PI'BOY BO «Henl'Y»)
[NlaTa nopnudanms: 18.08.2026 10:32:50 Konnezr Yenl'y

YHWKanbHbIA MPOrpaMMHbIN KIHOY: Pabouas| nporpaMMa AUCUUILIHHBL

04c19ed8bfp98f3b6cb77a486b9a8788b8322 3 THIII.02| bronorus
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

@‘)} 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Uensbunckuii rocynapcrBenHslil yausepcuret» (PI'BOY BO «Uenl'Vy)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenmansHocTh 35.02.01 JlecHOe U IeconapKoBOe X03sIHCTBO

Bepcus noxymenra - 1 cTp. 2 u3 36 IlepBblii 3K3eMILIIP KOITHA Ne

35.02.01 JlecHoe u JieconapkoBoe X03iCTBO

HANPaBJICHHOCTHh NMporpamMmel: JlecHoe 1 JieconapkoBoe X031l CTBO
paldoyasi nporpaMMa no gucuumimHe «buosorus»

2025 roga nadopa, ounasi popma 00y4eHust

YTBepKieHa:
[IpopexTop no yuebHOI paboTe A.A. CasamaToB
H.0. damunua
ITpoTokon 3acelaHuA OT «7</» Loz fot Cee 2025 . Nest
Ipeacenarens [legaroruyeckoro copera
Koyuemxa Henl™y M. ﬁ N M.B. Haiin
nomnucl H.O. damunua

CocraBuTelb

B.C. lNojsirapeesa
H.O. damunms

CrpykTypa pabodei mporpamMmbI IO JUCHHUIIIMHE COOTBETCTBYET MPUKA3y PEKTOpa
OI'bBOY BO «Uenl'¥V» ot 09.07.2024r. Ne 327-1 «O06 yTBepKICHHH IIA0JIOHOB
JIOKYMEHTOB.
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

@‘)} 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 ctp. 3 u3 36 l IlepBblii 3K3eMILIIP KOITHA Ne
Conep:xanue
1. ITacopt padoyeii mporpaMmMbl JUCHHUILIMHBI 4

1.1. OOmactp mnpuMeHeHHUs: paboyeil HporpaMMbl W MECTO JUCHUIUIMHBI B

ctpykrype OITOIT CITO 4
1.2. Henu 1 niuaHupyemble pe3yiabTaThl OCBOCHUS TUCUUIIINHbI 4
2. CTpyKTYypa M coepkaHue JUCHMIIUHbI 14
2.1. O6beM TUCUUILTUHBI U BUIBI Y4€OHOU pabOoThI 14
2.2. TeMaTU4eCKN IUIaH U COJAEPKAHNE TUCHUTUIAHBI 15
3. YcioBus peaju3anuu JUCHUILTHHBI 32

3.1. TpeGoBaHUsI K MUHUMAJIBHOMY MaTEPHAITLHO-TEXHHUECKOMY 00€CIICUCHHIO 32
3.2. UadopmanmonHoe obecriedeHrne 00yIeHHS 33

4. KOHTPOJIb M OLIEHKA Pe3YJbTATOB OCBOEHMS JUCHUIJINHBI 35
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

@‘)} 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 ‘ cTp. 4 u3 36 l IlepBblii 3K3eMILIIP KOITHA Ne

1. ITacopt paGoyeii MporpaMMbl 1M CHUILIHHBI

1.1. OobaacThs npuMeHeHus padoyeil MPOrpaMMbl U MeCTO IUCHUILIUHBI B
crpykrype OITIOII CITO

O6meobpazoBarensHas  auciuimaa  OJII1.02  buomorust  sBiisieTcst
oOs3aTeNIbHONM  0a30BOM  JUCIUIUIMHONW 00111€00pa30BaTeIbHOW MPOTpaMMbI B
coorBerctBUM ¢ PI'OC CIIO mno cnenmamsHOCcTH 35.02.01 JlecHoe wm
JeconapkoBoe xo3sucTBo. Pabouas nporpamma aucuummasl O/I1.02 Buonorus
ABJIIETCS. YaCThIO O0IIE00Pa30BaTEbHOIO LKA 00pa30BaTeIbHOM MPOrpPAMMBI
CIIO - g§porpaMMbl TOATOTOBKM  CHELNUAIMCTOB CPENHETO 3BEHA IO
crienmanbHOCTH 35.02.01 JlecHOe M neconapKkoBO€ XO35UCTBO.

Conepxxkanue pabodeil mporpaMMmbl 00IIE00pa30BaTEIBLHON JAUCIUTIIIUHBI
OMIL.03 Xwumus coorBerctByer DPI'OC COO (YyTBEpKAEHHOTO MPHUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012r.Ne
413 B meicTByIOIEH peAakilvu), U pa3pabOTaHO Ha OCHOBE MPUMEPHOU paboueii
pOrpaMMbl o01eo0pa3zoBaTebHON JUCUUTUIAHBI «buonorus» TUTSE
npoecCuoHaNBHBIX 00pa3oBaTeNnbHBIX opranusanus (mpotokon Nel4 ot 30
HOs1Opst 2022 1)

1.2. Llesqn u mJIaHupyeMble pe3yabTaThl 0CBOECHUS TUCHUTLIHHBI

Hean: ¢gopmupoBanue y oOyYarOMIMXCS CHUCTEMbl 3HAHUUA O Pa3TUYHBIX
YPOBHSIX JKU3HU CO 3HAHUEM COBPEMEHHBIX MPEJCTABICHUI O KUBOU MPHUPOJE,
HaBBIKOB TIO TMPOBEACHUIO OHOJOTMYECKUX MCCIEAOBAaHUNA C COOJIIOJCHUEM
ATUYECKUX HOPM, apTyMEHTHUPOBAHHON JUYHOCTHOM TMO3UIIMU IO OEpeKHOMY
OTHOILLIEHUIO K OKPYKAIOIIEN CPELE.

3agaum:

- ToJydeHHe (PyHIaMEHTaJbHBIX 3HAHUW O OHOJOTHYECKUX CHCTEMax
(Knerka, OpranuszMm, llonmymsmusi, Buna, 3OkxocucteMa); HCTOPUU  Pa3BUTHUS
COBPEMEHHBIX MPEJCTABICHUN O XWBOW MPUPOJIC, BBIIAIOUIUXCS OTKPBITUSIX B
OMONOTUYECKON HayKe, PO OHOJIOTHYECKOM HAykKu B  (HOPMUPOBAHHH
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA; METOJAaX HAy4YHOTO
MO3HAHUS;

- OBJIQJICHHE YMEHUSMHU JIOTUYECKHU MBICIUTh, OOOCHOBBIBATH MECTO U POJb
OMOJOTUYECKUX 3HAHWW B TMPAKTUYECKOW JEATEIBHOCTU JIIOJEH, pa3BUTUU
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Muno6puayxu Poccun

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 KOITUA Ne

cTp. 5 u3 36 l IlepBblii 3K3eMILIIP |

COBPEMEHHBIX TEXHOJOTUM; OMPEACIISITh KUBbIE OOBEKTHI B MPHUPOJIC; MTPOBOAUTH
HaOJII0/ICHHS 32 SKOCUCTEMaMHU C IEJIbI0 UX ONMUCAHUS U BBISIBJICHUS €CTECTBEHHBIX
U aHTPOMOTCHHBIX HM3MEHEHUN; HaXOAUTh M aHAJIM3UPOBATh HHGPOPMAIUIO O
JKHUBBIX 00BbEKTaX;

- pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEW O0ydarommxcs B MPOIECCE M3YYECHHsS] OMOJIOTUYECKHUX SIBICHHIA,
BBIJJAIOIINXCS  JIOCTHXKCHUN  OMOJIOTHMH, BOLIEAUIMX B  OOIICYEIOBEUECKYIO
KYJBTYPY; CJI0KHBIX U NPOTUBOPEUMBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAYUYHBIX
B3IJISIOB, WJCH, TEOpUM, KOHUEMIHM, TUMOoTe3 (0 CYIIHOCTU U MPOUCXOKICHUU
YKU3HH, YEJIOBEKa) B X0OJ€ pabOThI C pa3IMYHBIMU UCTOYHUKAMU UH(OpMAIIIH;

- BOCIIUTAHUE YOCKIECHHOCTH B HEOOXOJAMMOCTH MO3HAHUS KUBOW MPUPOIBI,
HEOOXOJIMMOCTH PallMOHAIBLHOTO IIPUPOJIONOIH30BaHUs, OEPEKHOTO OTHOIICHUS K
OPUPOAHBIM pecypcaM M OKpYXKalolled cpeae, COOCTBEHHOMY 3/I0pOBBIO;
YBaXEHUSI K MHEHHIO OMIMOHEHTA MPH 00CYKJIEHUH OMOJIOTUYECKHUX MPOOIIeM;

- UCIOJIb30BaHUE MPUOOPETECHHBIX OWUOJOTMYECKUX 3HAHUM W yMEHUU B
MOBCEHEBHON JKU3HU Il OILIGHKU TOCIEJACTBUNA CBOEH JeATeNbHOCTH (U
JEeSITEILHOCTH APYTUX JIFOJEH) MO OTHOIICHUIO K OKPYXKalolIel Cpeje, 30POBbIO
JIPYTUX JtoJled U COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAaHHWE W COOJIIOJICHUE MeEp

npouiiakTUKA  3a00JIeBaHUM, OKa3aHWE TIEPBOM TMOMOINM TIPU  TpaBMax,
cOOJTIO/IeHNE TIPABHJI TIOBEJICHUS B TIPUPO/IE.
Ilnanupyemble  pe3yjbTaTbl  OCBOCHHMS  001Ie00pa30BaTeIbHOM

aucuIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ko n HaumeHoBaHue
(popmupyembix
KOMIIEeTCHIN i

OK 01. Beibupats

[l1anupyemblie pe3yJibTAThl 0CBOEHHS AMCIUTIIMHBI
Oo6mme JucnmniimHapHble (MpeAMeTHbIE)

B yacTu TpynoBoro BocnutaHus: |- copMHpOBaTh 3HaHHS O MECTE M

CITIOCOOBI pelIC€HuA 3aaa4 |- T'OTOBHOCTb K TpyAdy, OCO3HAaHHE | pOJIH Guooruu B CHCTEMC
HpO(beCCI/IOHaHBHOﬁ HCHHOCTU MACTCPCTBA, pr,Z[OJ'II-O6I/I€; C€CTCCTBCHHBIX HayK, B
JACATCIIBHOCTHU - TOTOBHOCTDH K aKTUBHOM (bOpMHpOBaHI/II/I COBpCMeHHOﬁ
IIPUMECHUTECIIBHO K JACATCIIBHOCTHU TEXHOJIOTHUECKONH | eCTeCTBeHHOHay‘{HOfI KapTUHBI
Ppa3IN4YHbIM KOHTECKCTaM COIII/IEIJ'II:HOfI HaIpaBJICHHOCTH, | MUpa, B IIO3HAHHUH 3aKOHOB
CIIOCOOHOCTH WHHUOWUPOBATH, | IPUPOABI W PCUHICHHUU JKU3HCHHO
[JIAaHUPOBAT U CAMOCTOATCJIBHO | BA2)KHBIX COMAJIbHO-OTHUYCCKHX,
BBITIOJIHATH TaKyI0 JCATCIIBHOCTD, O9KOHOMHYCCKHX, OKOJIOTUYCCKUX

- UHTEpPEC K pa3In4HbIM cdepam
npodeCCHOHANBHON  IeATENLHOCTH,

OBnanenue YHHUBEPCATbHBIMHU
y4eOHBIMU [103HABATEILHBIMU
JNEUCTBUSAMU: a) 0a3oBbIe

JOruvecKue aeiicTBUS:
- CaMOCTOSITENHHO (hOPMYITUPOBATH

Mpo0JIeM YeIOBEYEeCTBa, a TAKXKE B
pEIICHNU BOIPOCOB PAIMOHAIBLHOTO
MIPUPOIOTIOIH30BAHUS; B
(dhopMUpOBaHUHT IIEHHOCTHOT'O
OTHOIICHUSI K TPHUPOJIE, OOIIECTRY,
YeNIOBeKy; O BKJIa/Ie POCCUHCKHX WU
3apyOEKHBIX YUEHBIX - OHMOJIOTOB B
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
OJII1.02 buomorus

CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 cTp. 6 u3 36 IlepBblii 3K3eMILIIP KOIMUANe

U aKTyallu3upoBaTh  MPOOJIEMY, | pa3BUTHE OMOJIOruu;
paccMaTpuBaTh €€ BCECTOPOHHE; (YHKITMOHATBHON TPaMOTHOCTH
- YCTAaHABIMBATh CYIIECTBCHHBIN | UEJIOBEKA JUIsI PELICHUS KU3HEHHBIX
MpU3HAK WJIW  OCHOBAaHHUS  JUIsA | TPOOJIeM,

CpaBHCHUS, Kraccupukammm | | - YMETh BIAJCTh CHCTEMOM
0000111eHHS; OMOJIOTHUECKNX 3HAHHWHA, KOTOpas
- ONpEeNeNATh LENIU AEATEIIbHOCTH, | BKIIOYAET: OCHOBOIIOJIAraroIIne

3a/1aBaTh MapaMeTPhl U KPUTEPUH UX
JIOCTYKCHHS,

- BBISBISITH 3aKOHOMEPHOCTH U
IIPOTUBOPCYUA B pACCMATPHUBACMBIX
SIBIICHUSX;

- BHOCHTH KOPPEKTUBBI B
JACATCIIBHOCTD, OLICHUBATh
COOTBETCTBHE pPE3YJIbTaTOB LEINIAM,
OIICHWBAaTh PHUCKH  IOCIEICTBHA
JIeATEeTLHOCTH;

- pa3BHUBATh KPCAaTUBHOC MBIINIJICHUEC
TIPH PEIIeHUH KU3HEHHBIX MPOOIeM
0) O©Oa3oBble mHcCCIeN0BaTEIbCKHE

JelcTBHUA:

- BIAAETb HaBBIKAMH  y4e0HO-
HCCIEAOBATENCKOM U MPOEKTHOU
JIeSITeJIbHOCTH, HaBBIKAMHU
paspelieHus mpooem;

- BBISIBIIATH MPUYUHHO-
CIIEICTBEHHEIC CBA3U 5
aKTyaJINn3upOBATh 3amauy,
BEIIBUTaTh THUIIOTE3Y €€ pelIeHHS,
HaXOJIUTh apryMeHThl IS
JIOKa3aTejabCTBa CBOHX

YTBEP)KICHUH, 3a7aBaTh MapaMeTphl
Y KPUTEPUH PELCHHUS;
- aHaJM3UpOBaTh TIOJIYYEHHBIE B

XOJIe PEUIeHHsI 33Ja4d PE3yJbTaThl,
KPUTHUYECKU OLICHUBATh ux
JIOCTOBEPHOCTh,  NPOTHO3HPOBATH

N3MCHCHUEC B HOBBIX YCJIOBUAX,
- yMeTh TMEPEHOCUTh 3HaHUS B
MO3HABATEIFHYI0 U MPAKTHYECKYIO
00JIaCTH )KU3HEICSITEIIbHOCTH,
- YMETb HHTEIPUPOBATH 3HAHUS U3

PasHBIX IPeAMETHBIX 00JIacTel;
- BBIBHTaTh  HOBBIE  WJIEHW,
npezsiaraTh OpHUTHHAIbHBIE

MOJXO/IbI ¥ PELICHUS;
- CHOCOOHOCTh MX MCIOJIBL30BAHUS B
O3HABATEJIbHON ©  COLMAJILHOU

OMOIOTHYECKUE TEPMUHBI U TTOHATHUS
(Ku3HB, KJIETKA, TKaHb, OpIaH,
OpraHusM, BHUT, HOMYJISIIuS,
JKOCHCTEeMa, OHOLIeH03, Ouochepa;
MeTab0IM3M, TOMEOCTa3, KJIETOUHBII
WMMYHUTET, OWOCHHTE3  Oerka,
OuoTmoIMMeEpHI, JMICKPETHOCT,
caMOperyJsLus,
CaMOBOCIIPOU3BEICHHE,
HACJIE/ICTBEHHOCTh, HM3MEHYHBOCTD,
9HEpPro3aBHUCUMOCTb, poct u
pa3BuTHE); OMONOTHYECKUE TEOPHH:
kierouHass teopus T. IIBanna, M
lIneinena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOT'O
nmmyHutera II.  Opmux, WM.
MeuHNKOBa, XPOMOCOMHAsI TEOpHs
HacneacreeHHoctn T.  Moprana,
3aKOH 3apojplmeBoro cxoxacrsa K.
bspa, »sBomonumonnas Tteopus Y.
JapBuHa, CHHTETHYECKas Teopus
SBOJIIOLIMH, TEOPHS AaHTPOIOIeHe3a
Y. JlapBuHa; Teopus OHOreoreHo3a
B.H. CyxkauéBa; yuenus H.H.
Basunosa - 0 Hentpax
MHOTr000pasusi M TPOUCXOKACHUS

KYJIbTYpPHBIX pacTeHui, A.H.
CeBeproBa - 0 TyTaX ©
HanpaBJICHUIX 9BOJIIOLUH,

B.U.Bepnanckoro - o Owuocdepe;
3aKOHBI (€AMHOO0Opa3wst MMOTOMKOB
MEPBOr0 TIOKOJICHHS, PaCHICTIIICHHUS

MIPU3HAKOB, HE3aBHCUMOTO
HACJIEIOBAHUS IIPU3HAKOB I.
Mennens, CIICTIJIEHHOT O
HaCJIeJOBaHHS MIPU3HAKOB u
HapymcHUuA CHCIIVICHUA TCHOB

T.Moprana; roMOJIOTHYECKHX PSIIOB
B HACJIEICTBEHHOH W3MEHUYMBOCTU
H.1A. BaBuioBa, TI'€HETHYECKOIO
paBHoBecust Jhx. Xapau u B.
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
OJII1.02 buomorus

CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 cTp. 7 u3 36 IlepBblii 3K3eMILIIP KOITHA Ne
TIPAKTHUKE BaiinGepra; 3apOABIIIEBOrO
CXO0J/ICTBa K. bapa,
OMOTEHETHYECKOTO 3aKOHA 2.

I'exkens, ®. Mronnepa); TpUHIMUIIBL
(IUCTOTHI ramer,
KOMILTEMEHTapHOCTH);

npaBuia (Muaumyma FO. Jlubuxa,
OKOJIOTHUECKOH TMHPaMUIbl YHCE,
OMOMAacCHI ¥ SHEPTHUN);

runore3bl  (koamepBatHod — A.U.
OmnapuHa, epBUYHOTO OyipoHa JIK.
Xomnpgeitna, mukpochep C. Dokca,
pubosnma T. Yek);

- chopMHPOBATH
pacKpbIBaTh
OCHOBOIIOJIAraroIuX
OHMOJIOTUYECKUX TEOPHH M TUIOTE3:
KJIETOYHOMH, XPOMOCOMHOH,
MYTalUOHHOH, SBOJTIOIMOHHOM,
MIPOMCXOXKICHUS KU3HU U YEJTIOBEKa,;
BJaJIcHHEe CHUCTEMOH 3HaHWH 00
OCHOBHBIX  METOAAaX  HayYHOTO
MO3HAHMS, HCHOJb3YEMBIX B
OHMOJIOTHYECKUX HCCIIEIOBAHUSX
KHUBBIX OOBEKTOB W JKOCHCTEM
(onmcanue, u3MepeHue, NPOBEACHUE
HaOJIIO/ICHUIA ); crocobaMu
BBISIBIICHHS u OIICHKHU
AQHTPOIIOTEHHBIX ~ M3MEHEHMH B
MIPUPOAE;

- chopMHUPOBaThH YMEHHSI
pacKpelBaTh  OCHOBOIIOJIATAIOLINE
Ouonornveckue 3aKOHBI u
3akoHomepHoctu (I'. Mennens, T.
Moprana, H.M. BasmmoBa, D.
Iexkens, ®. Mromepa, K. bapa),
TpaHHULBl  MX TNPUMEHHUMOCTH K
KHBBIM CUCTEMaM;

- yMETh BBIJICIISTH
CYLIECTBEHHbIE PU3HAKU: CTPOCHUS

YMEHHUSI
coJiepKaHue

BUPYCOB, KIETOK IIPOKAPUOT U
JYKapHoT; OJIHOKJIETOYHBIX u
MHOT'OKJIETOYHBIX OpPraHU3MOB,

BHUJIOB, OHOTEOILIEHO30B, SKOCHCTEM
n Ouocdepsl; CTpOEHUSI OPraHOB U
CUCTEM OpTaHoB pacTeHmid,
JKUBOTHBIX, 4e€JOBEKa; IPOLIECCOB
KHU3HEJESITENEHOCTH, MPOTEKAIOIINX
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
OJII1.02 buomorus

CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

cTp. 8 u3 36

IlepBsiit 3x3eMILIAP

KOITHA Ne

B OpraHnusmax paCTeHHﬁ, JKHBOTHBIX

H YeJI0BeKa; OMOJIOTMYECKHX
HPOLIECCOB: oOMeHa  BeUIECTB
(merabonmu3Mm), wuHpOpMALMU U

MPEBpaICHUsT SHEPTHU, OpPOKEHHUS,
aBTOTPO(PHOTO M TeTepPOTPO(HOTO
TUTIOB TUTaHHS, (OTOCHHTE3a H

XEMOCHHTE3a, MHTO3a, McHo3a,
raMeToreHesa, sMOpHOTeHesa,
MOCTAMOPHOHATIFHOTO pa3BuTHS,
pa3MHO)K€HI/I$[, I/IHI[I/IBI/IIlyaJ]I)HOFO

pa3BuTHsl OopraHm3Ma (OHTOTEHE3a),
B3aWMOJICHCTBUS TCHOB, TETEPO3HCA;
JIEHCTBUIM HMCKYCCTBEHHOTO OTOOpa,
CTaOMITU3UPYIOIIETO, JBMKYIIETO MU

Pa3pBIBAIOIIETO €CTECTBEHHOTO
oTOOpa;  aUIONaTPUYEcKOro U
CUMIIATPUIECKOTO

BHAJI000pa30BaHMS, BIUSTHUS
IBIKYIINX CHJI OBONIIONMKA  HA
reHO(OHT MIOMYJISIINY;
MIPHUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpene  OOWTaHHWS,  YepeOBaHUS
HarnpaBJIeHUN JBOJIIOLINY;

KpyroBOpoTa BEIIECTB U IIOTOKA
SHEPTUU B SKOCUCTEMAX;

- npruoOpecTH OTIBIT
MPUMEHEHUSI OCHOBHBIX METO/IOB
HAYYHOTO TO3HAHUS, UCTIOIh3yEMBbIX
B  OWojoruu: HaAONIOOEHHUI H
OIMCAHUS JKUBBIX CHCTEM,
MPOIIECCOB U SBJICHUH; OpraHU3anuu

U TpOBeNeHUs OHWOIOTHYECKOTO
3KCIIEPUMEHTA, BBIJIBUKEHUS
THUTIOTE3, BBIABIATE 3aBUCHUMOCTH
MEXIY HCCIeTyeMbIMU
BEJIMYMHAMU, O0OBSCHATH
MOJy4YEeHHbIE pe3yIbTaThl u
(hopMyITUpOBaTH BBIBOJIBI c
KCIIOJIb30BAaHUEM Hay4HbBIX
MOHATHUM, TEOPUN U 3aKOHOB;

- chopMUPOBaThH YMEHHSI

BBIACIIATH CYHICCTBCHHBIC MMPU3HAKU

BUPYCOB, KIETOK IIPOKAPUOT U
JYKapHoT; OJIHOKJIETOYHBIX u
MHOT'OKJIETOYHBIX OpraHU3MOB,
BHJIOB, OHoreoueHo30B u

OKOCHCTEM, 0COOEHHOCTH IIpoIecCCOB
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y
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IlepBsiit 3x3eMILIAP

| KOIIUA Ne

oOMEeHa BEIIECTB W MPEBPAIICHHUS
SHEPTUU B KIETKe, (OTOCHHTE3A,
TUTACTHYECKOTO W JHEPTEeTHYECKOTO
oOMeHa, XEMOCHHTE3a, MUTO3a,
Mei03a, OTUIOIOTBOPEHHUS, PA3BUTHUS
U Pa3MHOXEHHS, WHIAWBUIYAIHLHOTO
pasBUTHsL OpraHu3Ma (OHTOTEHE3a),
060pBOBI 3a CYIIECTBOBaHHE,
€CTECTBEHHOTO otOopa,
BHAJI000pa30BaHus,
MPUCTIOCOOIEHHOCTH OPTraHU3MOB K
cpene obuTaHus, BIIMSTHUS
KOMITOHCHTOB 9KOCHUCTEM,
AHTPOITIOI'CHHBIX U3MEHEHUN B
DKOCHUCTEMAaX CBOEH  MECTHOCTH,
KpYroBopora BCIIICCTB u
MpeBpaIieHUe SHEPTUU B buochepe;
- chopMHUPOBaTh YMCHHS
MPUMEHSTh TOJTYYCHHbBIC 3HAHUS JIIIS
00BsCHEHHS OHMOJIOTHYECKUX
IIPOLIECCOB W SIBIICHUH,  JUIA
MPUHATHS MPAKTUYECKUX PEHICHUN B
MOBCEJHEBHOW JKU3HM C  I[CIBIO
oOecrieueHnss 0E30MACHOCTH CBOETO
3I0POBBS U 370POBBS OKPYIKAOIIMX
Jrofel, COONIOACHUS  370POBOTO
o0Opa3a >KHM3HH, HOPM TPaMOTHOTO
MOBEJICHUS B OKpy>Karolen
NPUPOAHON  cpele;  MMOHWMAaHUE
HEOOXOIUMOCTH HCTIOJIb30BAHUS
NOCTH)KEHUI COBPEMEHHOM
OMOJIOTUA W OHWOTEXHOJIOTUH JUIA
paIMOHATILHOTO
IIPUPOIOIIOJIb30BAHUAA, YMCHUE
WCIIONB30BaTh  COOTBETCTBYIOIINE
apryMEHTHI, OMOJIOTHYECKYTO
TEPMHUHOJIOTUI0 W CHUMBOJIMKY JUIs

J0Ka3aTcJIbCTBa poacTBa
OpTraHu3MOB Pa3HbIX
CHUCTCMATHUYCCKHUX TpyI1iIr;

B3aUMOCBA3M OPraHU3MOB U CPCJbI
O6I/ITaHI/I$I; C€AHNHCTBA 4YCJIOBCYCCKUX
pac; HEOOXOIMMOCTH  310pPOBOTO
obpa3za KHU3HU, COXpaHEHHUs
pa3Hoo0pa3us BUIOB W 3KOCHUCTEM,
KaKk yCJIOBHS  COCYLIECTBOBAHUS
HPUPO/IBI M YEIIOBEYECTBA;

- c(hOopMHUPOBATH YMEHHUSI

© ®IrBOY BO «Uen'V»




Y

Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y
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IlepBsiit 3x3eMILIAP

KOITHA Ne

pemiath  OHOJOTMYECKHME — 3aJad4H,
COCTaBIIATh TE€HOTHIIMYECKHE CXEMBI
CKpENIVMBAHUSA IS PasHBIX THIIOB
HACJIEJOBAHHS MPHU3HAKOB y
OpPraHU3MOB, COCTABIATH  CXEMEI
mepeHoca BEIIECTB W DJHEPIMH B
sKocucTeMax  (IleMd  THTaHWA,
UIIEBEIC cetn), BEISBIIATE
NPUYUHHO-CIICICTBEHHbIE CBSI3U
MEKTY HCCIIeAyeMbIMU
OHOJIOTMYECKUMH 00BEeKTaMH,
npoleccaMy U SIBICHUSIMHU; JIEJIaTh
BBIBOJIBI U TIPOTHO3BI Ha OCHOBaHHUH
MOJYYEHHBIX PE3YIIBTATOB;

- chopMHUPOBaThH YMCHHS
KPUTHYECKH OLICHHBATb
WHPOPMALIUIO OHMOJIOTHYECKOTO
COZIepIKaHus, BKJIFOYAIOIIYIO
THICEB/IOHAYYHBIC 3HaHHS u3

PasIMYHBIX HCTOYHUKOB (CpencTBa

MaccoBo HH(GOpPMAlMU, HAYYHO-
MOy ISIPHBIE MaTepHasbl);
MHTEPIPETUPOBATD 3TUYECKHE
ACIICKThI COBPEMCHHBIX
HCCIIeIOBAHUI B OHOJIOTHH,
MEIULHHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rIo0abHBIE
9KOJIOTUYECKUE npoOIeMBbI

COBPEMEHHOCTH, (OPMHUPOBATH II0
OTHOILICHHI0O K HHUM COOCTBEHHYIO

MO3MIIMIO,  yMEHHE  OLICHWBATh
ITUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUH B obsactn
OMOTEXHOJIOTMM M TEHETHYECKHX
TEXHOJIOTHIA (KJIOHUpOBaHHE,
HUCKYCCTBEHHOE  OIUIOIOTBOPEHHE,
HarpaBJIeHHOE M3MEHEHUE FeHOMa U
co3JiaHue TPaHCTEHHBIX
OpraHu3MOB);

- chopMHPOBATH YMEHHUS
C03/1aBaTh coOCTBEHHBIE
MUCBMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE Onosornueckon
WHPOpPMAIUK U3 HECKOJIBKHX
WUCTOYHHUKOB, IpaMOTHO

WCTIOJIb30BaTh MOHITUHHBIN ammapar
OHOJIOTHH;
- YMETh BBIJIBHUTaTh TMITOTE3HI,
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denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
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IlepBsiit 3x3eMILIAP

KOITHA Ne

MIPOBEPSATH HX
OKCIEPUMEHTAIBHBIMEI CPEICTBAMH,
bopMyaHpysl 1eb HCCICIOBAHMS,
aHATU3UPOBATH MOYYECHHBIE
PE3yIbTATHI U JIEaTh BBIBOIB;

- OpUHUMATh  y9acTHe B
HAYYHO- MCCIIE0BATEIBCKON paboTe
o OuoJIoruu, DKOJIOTHH H
MEIUIIMHe, TMPOBOAMMON Ha 0ase
MIKOJIbHBIX ~HAYYHBIX OOLIECTB U

HY6J'II/I‘IHO OpeaAcCTaBJIsATh
MONYYCHHBIC pe3yIbTaThI Ha
YUCHUYECKUX KOH(pEPEHIIUAX
pa3HoOro YpOBHSI;
OK 02. Ucnons30Bath B o06JacTH NEHHOCTHM HAYYHOro |- cHOPMHPOBATH YMEHUS
COBPEMEHHBIC CPEIICTBA | O3HAHMSI: KPUTUYECKU OLICHUBATh
MIOVCKA, aHAIIA3A U - c(hopMHUPOBAHHOTO | HHPOPMAIIHIO OHMOJIOTHYECKOTO
UHTEPIIpETALUH MHUPOBO33pPEHHSI, COOTBETCTBYIOLIETO | COJEPKAHUS, BKJTFOYAIOIILY O
UHQOPMAIIH, 1 COBPEMECHHOMY YPOBHIO DPa3BHUTHS | ICEBIOHAYYHBIC 3HAHUSI u3
UHPOPMAIHOHHBIC HAYKA W OOINCCTBEHHOW MPAaKTHKH, | PA3TUYHBIX HCTOYHHKOB (CpeacTBa

TEXHOJIOTHH JJIS
BBITIOJTHEHHS 33]1a4
npodeccuoHanbHON
JIeSTeIbHOCTH

CIIOCOOCTBYIOIIETO
MHpE;
YUTATEILCKOW  KYJIBTYPBI

JIFOABMU U MO3HAHUA MUPaA,

JACATCIIbHOCTH,

OCYILECTBIIATD MIPOEKTHYIO

WHANBUAYAJIBHO U B I'PYIIIIC,

B) padora ¢ nHdopmanmeii:

OCHOBAaHHOTO Ha AMalore KyjibTyp,
OCO3HAHUIO
CBOEr0 MECTa B MOJHMKYJIbTYPHOM

- COBEPUIEHCTBOBAHUE A3BIKOBOW H
KaK

cpeacrBa BSaHMOHeﬁCTBHﬂ MCKAY

- OCO3HaHHEC I CHHOCTH Hay‘lHOfI
TOTOBHOCTbD

HCCICAOBATCILCKYIO ACATCIbHOCTD

OsBJaaenune YHHUBEPCATbHBIMU
Y4eOHBIMHU MO3HABATEJIbHBLIMHU
JelCTBUSIMMU:

- BJIAJACTh HAaBBIKAMHU IIOJIY4YCHUA

HHpOpMAIUH u3 HACTOYHHKOB
pPa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYILIECTBIATh  IIOMCK,  aHAJIU3,

CHUCTEMAaTH3alMI0 U WHTEPIPETAIHIO
WHPOPMALUK Pa3JIMYHBIX BHUIOB M
(dbopM mpeacTaBiIeHus;

- co37aBaTh TEKCTHI B Pa3IMYHBIX
dopmarax ¢ y4yeToM Ha3HAUYCHUS
MH(POPMaLUK U LeJICBOH ayIUTOPHH,
BbIOMpas  ONTHUMaIbHYIO  (opmy

MaccoBod HH(MOpMAIUU, HAyYHO-
MOIYJIApPHBIE MaTepuabl);
WHTEPIPETHPOBATH ATUYECKUE
ACIICKThI COBPEMCHHBIX
HCCIIeIOBAHUI B OHOJIOTHH,
MeIUIHHE, ONOTEeXHOJIOT U

- UHTEpIpPEeTHPOBaThH ATHUYECKUE
ACIICKThI COBPEMCHHBIX
WCCIIeIOBaHUN B ouomoruw,
MeHIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rIo0abHBIE
9KOJIOTUYECKUE npoOIeMBbI

COBPEMEHHOCTH, (OPMHUPOBATH 110
OTHOIICHHI0O K HHUM COOCTBEHHYIO
MO3UIMI0,  yYMEHHE  OIIEHWBATh
9TUYECKNE acCIEKThl COBPEMEHHBIX
HCCIIEIOBAaHUM B oOmacTtu
OMOTEXHOIOTUM W TEeHETUYECKHUX
TEXHOJIOTHH (KJIOHUPOBaHHE,

UCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HarpaBJIeHHOE U3MEHEHHE FeHOMa U
CO3JaHue TPaHCTEHHBIX
OpraHu3MOB);

- copMHpOBaTh YMEHHUS CO3AaBaTh
COOCTBEHHBIE  THCBMEHHBIE U

YCTHBIE COOOIICHUS] Ha OCHOBE
Ouonormueckold uHGOpMALUU U3
HECKOJIBKMX HMCTOYHHUKOB, TPAMOTHO
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Muno6puayxu Poccun

Y

denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
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ctp. 12 u3 36

IlepBsiit 3x3eMILIAP

KOITHA Ne

MMPEACTABJICHUA U BU3YyaJIU3alluU;

- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTh ~ MH(pOpPMAInH, ee
COOTBETCTBHE MPaBOBBIM u
MOPATbHO-3THYECKAM HOpMawm;
UCTIOIb30BaTh cpencTaa
UH()OPMALTMOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B
penieHun KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX "
OpraHnu3allMOHHBIX 3agda4 C
coOroreHreM TpeOOoBaHMIA
3PTOHOMUKH, TEXHHUKH
0e30IacHOCTH, TUTHEHBI,

peCypcocOepeKeHUs, MPaBOBBIX U
ITHYECKHUX HOPM, HOPM
WHGOPMAITMOHHON OE30MMaCHOCTH;

- BJIAICTh HAaBbIKaMHM pacCIiO3HaBaHUs

WCIIOJIb30BaTh MTOHATUHHBIN armapar
ononorun

" 3aIIUTHI WHpOpMAIHH,
WH(POPMAITMOHHOW  0e30macHOCTH
JMYHOCTH;
OK 04. Db dextnBaO - TOTOBHOCTh K CaMOpPa3BHUTHIO, |- CPOPMUPOBATH YMEHHs CO3/1aBaTh
B3aMMOJICHCTBOBATh CaMOCTOSITEITBHOCTH U |COOCTBEHHBIE  THCHMEHHBIE |
paboTaTh B KOJUICKTHUBE U | CAMOOIIPEIEIICHUIO; YCTHBIE COOOIICHHS HA OCHOBE
KOMaH/ie -OBJIaZICHHE  HaBBbIKAMH  Y4eOHO- | OMoJormyeckoll HWHQpOpMaluK U3
UCCIIEIOBATEILCKON, TPOSKTHON W | HECKOJIBKHX MCTOYHUKOB, TPAMOTHO
COIMAITBHON JesATeIbHOCTH; | NCTIONB30BATh IMMOHATHHHBIA armapar
Osaanenne YHUBEpPCAJIbHBIMU | OHOJIOTHY;
KOMMYHHKATHBHBIMH - yMeTb BBIIBUTaTh THUIOTE3bI,
AeliCTBUAMU: MPOBEPSTH ux

0) cOBMeCTHAsA JIeATETbHOCTD:
- IIOHUMATh nu HCITIOJIb30BaATh

NpEeuMyIIecTBA  KOMaHIHOH |
WHIMBUyalbHON paboThI;
- TIPHUHHMATH 1E€JIH COBMECTHOMH

JIESITENBHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JCHCTBUS MO €€
JIOCTH)KEHHMIO:  COCTaBJIATh  ILIaH
JICUCTBUMA, paclpenessaTh pojud ¢

Y4ETOM MHEHHH YYaCTHUKOB
00CYKIaTh Pe3yabTaThl COBMECTHOM
paboThr;

- KOOPAMHUPOBaTb M BBIIOJIHATh
paboTy B YCJIOBHSX pEalbHOTO,
BUPTYaIbHOTO u
KOMOWHHPOBaHHOTO
B3aUMOJICHCTBUS;, - OCYIIECTBIISATh
MIO3UTUBHOE CTpaTernuecKoe

AKCIIEPUMEHTAIBHBIMHA CPEJICTBAMH,
dbopMyupyst 1IeJIb UCCIICIOBAHUS,
aHAM3UPOBATH MTOJTyYeHHbBIE
pPe3yIbTATHl U IETIATh BHIBOJIBI;

- MPUHUMATh YYacTHE€ B HAYIHO-
HCCIIeIOBATEIbCKOW  paboTe 1O
OMOJIOTMH, DKOJIOTHH U MEIUIMHE,
MPOBOIMMON Ha 0asze IIKOJBHBIX
HAy4YHBIX OOINECTB W IMYOJUYHO
MIPEACTABISITD MOJIyYCHHbIE
pe3yIbTaThI Ha VICHUIECKHIX
KOH(EPEHIUAX Pa3HOTO YPOBHS
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Muno6puayxu Poccun

Y

denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
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Bepcus noxymenra - 1

ctp. 13 u3 36

IlepBsiit 3x3eMILIAP

KOITHA Ne

MOBEJICHUE B PA3JIMYHBIX CUTYAIUSIX,
TIPOSIBIISITH TBOPYECTBO Hu
BOOOpakeHue, OBITh HHAIIMATHBHBIM
Osnagenue YHUBEPCATBHBIMU
PETYIATUBHBIMH JEHCTBHSIMH:

r) MNpuHATHE ce0si W JPYrux
JI0/1eH:

- IpPUHUMaTh MOTHBBI U apryMEHTHI
Ipyrux JIIoAed Opu  aHaluze
pe3yIbTaTOB ACSITETFHOCTH;

- TpHU3HABATh CBOE IPABO M IPaBO
JIPYTHX JIFOJIeH Ha OMINOKY;

- pa3BUBATh CIIOCOOHOCTH IOHIMATH
MU C TIO3UIIMU APYTOro YeIOBEKa

OK 07. ConeticTBOBaTH
COXPaHEHHIO
OKpY>Karolllel cpepl,
PeCYpPCOCOePEIKEHUIO,
MIPUMEHATH 3HAHUS 00
M3MEHEHUH KIIUMaTa,
MPUHIMIIBL OEPEKITHBOTO
TIPOM3BO/ICTBA,

3¢ (eKTUBHO
JIeHiCTBOBATH B
YPE3BBIYANHBIX
CUTYyalusx

B 00JacTH  IKOJIOTHMYeCKOro
BOCIIMTAHMA:

- c(hopMHUPOBaHHOCTH
9KOJIOTUYECKOU KYJIBTYPBI,
NOHUMaHUE BJIHMSHUS COLUAIBHO-
9KOHOMHUYECKHX  IIPOLECCOB  Ha
COCTOsIHUE HPUPOJHOU 51
COLIMAJIBHOW  Cpelbl, OCO3HAaHHE
r1100aJIbHOTO XapaxTepa
IKOJIOTHUECKUX npooiem;
TUTAHHPOBAaHHWE M  OCYILIECTBICHHE
JIEUCTBUI B OKpY’Karolleil cpene Ha
OCHOBE 3HAHMs LeJIeH YCTOMYMBOTO
pa3BUTHUSl YEJNOBEYECTBA; AKTUBHOE
HEMPUSATUE NEUCTBUMA, MPHUHOCALIUX
BpE.l OKPY’KaIoLIeH cpese;

- yMeHHe MIPOTHO3UPOBATH
HEeOJIaronpusaTHBIE  IKOJOTMYECKHE
MOCJIEACTBUS  NPEANPUHUMAEMBIX
JIEHCTBUM, TPENOTBPAILATD UX;

- pacmMpeHHe OmbITa AeSITeIbHOCTH
9KOJIOTUYECKOW  HAINpaBIEHHOCTH;
OBJIQJICHUE  HaBbIKaMH  y4eOHO-
HCCIIE0BATEIbCKOM, MPOEKTHON U
COIMATLHOM ACSITEIIEHOCTH;

- BJIAaJE€Th CHUCTEMOU
3HAaHMH 00 OCHOBHEBIX METOIax
HAYYHOTO TIO3HAHUSI, UCTIONb3yEMbIX
B OHOJIOTMYECKUX HCCIEI0BAHUIX
JKMBBIX OOBLEKTOB M DKOCHCTEM
(onmicanue, u3MepeHue, MPOBEICHUE

HaOJIIOJICHUA ); crocobaMu
BBISIBJICHUSA u OLCHKHU
AQHTPOTIOTCHHBIX ~ HM3MEHEHWH B
PUPO/IC;

- YMETh BBISBIISITH
OTJIMYUTENBHBIE TPU3HAKK IKUBBIX
CHUCTEM, B TOM 4YHCIIEé TpPHOOB,
pacTeHuii, >KMBOTHBIX M YEIIOBEKA;
MPHUCIIOCOOIEHHOCTh BUJIOB K Cpelie

oburanus, a0MOTHYECKHUX 31
OHOTHYECKUX KOMIIOHEHTOB
OKOCHUCTEM, B3aHMMOCBSI3eH
OpraHu3MOB B coo0IIeCTBaX,
aHTPONOI'CHHBIX ~ WM3MCHEHUH B
JKOCHCTEMAaX CBOEH MECTHOCTH;

- YMETh BBIJIEIIATE
CYIECTBEHHBIE MIPU3HAKT

OMOJIOTHYECKUX TPOIECcCOB: OOMeHa
BEIIIECTB

(Merabonu3Mm), wuHbOpMALUMU U
MPEBpaIleHNs] SHEPTHU, OpPOKEHWUS,
aBTOTPO(PHOr0 U TreTepoTPOPHOro
TUIIOB TNUTaHUs, (OTOCHHTE3a U

XEMOCHHTE34a, MHUTO3a, Meﬁ03a,
TraMETOIcHE3a, 3M6pHoreHe3a,
HOCT3M6pI/IOHaJ'ILHOFO pa3BuUTHA,
Pa3MHOXKCHUA, HHAUBUAYAJIBHOT'O

pa3BuTHsl opraHu3Ma (OHTOTeHe3a),
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denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
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00pa3oBaTe’IbHOE YIPESIKIACHUE BEICIIET0 00pa30BaHUs
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Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
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IlepBsiit 3x3eMILIAP

KOITHA Ne

B3aMMOJIEHCTBUS T€HOB, T€TEPO3UCA;
JIEHCTBUI HMCKYCCTBEHHOTO OTOOpAa,
CTaOMIIN3UPYIOILET0, ABIKYIIETO U

Pa3pbIBAIOLIETO €CTECTBEHHOI'0
orOopa;  AIOMAaTPUYECKOTO U
CHMIIATPUIECKOTO

BU1000pa30BaHus; BIIMSTHHS
JBIDKYIIAX CUJI  DJBOJIIOLIMM  Ha
reHo(oH T MO JISALINY;
HPHUCTIOCOOJICHHOCTH OPTaHU3MOB K
cpene  oOWTaHWA,  YepelOBaHUS
HarpaBJIeHUH IBOJTIOLINH;

KPYrOBOpOTa BELIECTB M IOTOKA
SHEPI'UH B IKOCHCTEMAX

2. CTPYKTYPA U COAEPKAHUE JUCIHHUIIJINHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bup yyeOHoii paboThI O0beM B yacax
O0bem 00pa3oBaTEILHOM NPOrPAaMMBbl JHCIUILTHHBI 144
B T.4.
OCHOBHOE cOJep:KaHue 126
BT. U..

TEOPETUIECKOE O0yUeHUE 58
[PaKTUYECKHE 3aHATUS 54
[IpodeccnoHAIbHO — OPUEHTHPOBAHHOE CO/IEP/KAHUE 14
TeopeTHYecKoe 00yUeHne 2
[PaKTUYECKHE 3aHATUS 12
IIpome:xxyTounast arrecranus I®K (1 cemectp) -

JK3aMeH (2 ceMecTp) 18
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CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO
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2.2. TemaTuyecKMi IJIAH M COAEPKAHUE TUCIUTITHHBI
HaumenoBa Conep:kanue y4yeOHOro Marepuasa (0CHOBHOE U dopmupye
HHUE npogeccuoHaTbLHO-OPUEHTHPOBAHHOE), JIa0opaTopHbie 1 | O0beM Mble
pa3aesioB u NpaKkTHYeCKUe 3aHATHUS, NIPUKJIATHOI MOaYJIb (IPH YacoB |KOMIIETEHI]
TeM HAJIUYHH) 1071
1 2 3 4
Paznea 1. Kiletka — CTPYKTYPHO-()YHKIIMOHAJIBLHAS €INHHUIIA KUBOTO 36
Tema 1.1. OcHOBHOE cO/Iep:KaHue 2
Buosorus TeopeTnueckoe odyueHue: 2
KaK HayKa buonorus kak Hayka. CBsi3b OMOJIOTHY C APYTUMHU HAYKAMU:
onoxumusi, Onodusrka, OMoOHNUKa, reHoreorpadus u ap. Poub
U MecTO OMOIOTHU B (POPMHUPOBAHUHU COBPEMEHHON HAYUIHOU OK 02
KapTUHBI MUpa. 3HaUeHue Onosornyeckux 3HaHuil. cropus
Ouosiornu. 3HaYCHUE IIUTOJIOTUH JIJIsl Pa3BUTHSI OMOJIOTHU U
MO3HAHUS NPUPOABL. MEeTOAbI IUTOJIOTUN: MUKPOCKOIIHS,
xpomatorpadusi, 3MeKTpopopes, METOJ MEUEHBIX aTOMOB,
muddepeHranbHOe HEHTPU(YTUpOBaHNE, KYIbTypa KIETOK
Tema 1.2. OcHOBHOE coep:KkaHue 2
Oo0mas Teopernueckoe odyueHue: 2
XapaKTepUuC | PaszgooOpasue OnocucreM. OpraHu3ars OMOJIOTHISCKIX
THKA JKU3HU  |cycTemM. YPOBHHM OpraHU3alliy OMOCUCTEM: MOJIEKYIISIPHO-
T€HETUYECKUI, OPraHOMIHO-KIETOYHBIN, OpraHU3MEHHBIH, OK 02
MOMYJIAUOHHO-BUIOBOM, SKOCHCTEMHBIH
(ObnoreoneHotuyeckuil), bnochepusiii. Hayku, nzydaromue
Ouosiornyeckre oObEKTHI Ha Pa3HbIX YPOBHAX OpraHU3aLUuU
»u3HU. OO0IIast XapaKTEPUCTHKA KU3HU, CBOMCTBA KUBBIX
cucreM. [Iporneccsl, mpoucxoasiye B buocucreMax
Tema 1.3. OcHOBHOE coJiep:KaHue 6
buosornyec | Teopernueckoe odyueHnme: 2
KM BaXKHBIC€ | Xyvpgecknid cocTaB KieTkd. HeopraHndyeckue BemecTna
XUMHYECKHE \grieTKH, UX OMOJIOTHYECKas pOb.
COCMHEHMS |\QpraHnyecKue BEeNIeCTBa KICTKH. bHOTOrnuecKkue moimMepsl. OK 01
benxu. Ctpykrypa 1 QyHKIIMH OETKOBOW MOJIEKYJIBI. OK 02
®epMEeHTHI, TPUHIUI UX IEUCTBUS. Y TIIEBOIBI. OK 04
buonoruveckne GyHKIUHU YIIE€BOIOB.
Jlunmuaer. OOt oian crpoeHust. [ 'uapoduabHo-
rusipodoOHbIe cBolcTBa. Knaccuukarus TunumoB.
buonoruueckue pynkuun munuaos. AT®. Ctpoenue
Mmonekynsl AT®. buonornueckue pynxumn ATD
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HpaRTn'{ecmle 3aHATHUSA:

Posnb GenkoB, yrieBoAOB U )KHUPOB B OPraHU3ME YETIOBEKa.
BurtamuHbBI 1 OHOJIOTHYECKH aKTUBHBIC T00ABKH, UX 3HAYCHUE
B JKU3HH OpraHu3Ma 4C€JIOBCKaA. I'uno- 1 aBUTAMHUHO3EI UX
nocnenctus. [IpencraBneHune ycTHBIX COOOIIECHHH ¢
Hpe3eHTaHI/Ief/'I, MMOATOTOBJICHHBIX 110 MEPCUHIO NCTOYHUKOB,
PEKOMEHIOBAaHHBIX MIPEIo/IaBaTeIeM

JlaGopaTopHbIe 3aHITHA: 2

JlaboparopHas pabota “Omnpenencaue puramuaa C B
MPOJYKTax MUTaHUS

[ToaroToBKa BapuaHTOB OMBITA, HAOIIOJACHHE 32
Ka4eCTBCHHBIMH PEAKIMAMU, 3aII0OTHEHUE paboyeii
Ta0JINIIBI, HHTEPIIPETAIHS HA0IFO1aeMbIX SBIICHUH,
(dhopMynpoBaHNEe BHIBOJIOB

JlaboparopHas padota «I'uapoduiasHO-THAPOGOOHBIE 2
CBOMCTBA JTUIIUA0B)»
[lonroroBka BapuaHTOB OIbITA, HAOIIOACHUE U3MEHEHUS
PacTBOPUMOCTH JIMIIUJIOB, 3aMl0JIHEHHE paboueil TabauIlbl,
MHTEpIpeTalys HabI01aeMbIX SBJICHUM, hopMynupoBaHue
BBIBOJIOB
Tema 1.4. OCHOBHOeE co/Iep:KaHue 6
CrpykrypHo | TeopeTnueckoe o0yueHue: 4
- Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). 2
(¢ynkuuona | OCHOBHBIE MTOJIOKEHUS COBPEMEHHOH KJIETOUHON TEOPHH.
JIbHaA Tunsl KIETOK: dyKapuOTHYECKast U TPOKapUOTUYECKaS.
opranu3zan | CpaBHUTENIbHAS XapaKTEPUCTHUKA KJIETOK DYKapHOT
Sl KIE€TOK (pacTuTenbHOM, )KUBOTHOM, rpuOHOI). CTpoeHue

pOKapuOTHUYECKON KIeTKU. OCOOEHHOCTH CTPOSHHUS
reTepoTpoPHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIIETOK.
Crpoenue mia3MaTuueckoil MemOpansl. TpaHcropT
BELIECTB Uepe3 MIa3MaTUYECKyI0 MeMOpaHy: MaCCUBHBIN 1
aKTUBHBIN. DHIOLUTO3: MUHOLIUTO3, (ParomuTo3. IK30IHUTO3.
O6o010uKka wu kieroyHas creHka. CTpykTypa u pyHKIUN
KJICTOYHOM CTEHKH pacTeHuil, rpuboB

[Mutornasma. Llurozons. Lutockener. OnHomeMOpaHHbIE 2
OpraHoubl KJIETKU: 3H10mIa3Maruyeckas cetb (O11C),
anmnapar [ oybKY, TU30COMBI, IIEPOKCUCOMBI, BAKYOJIH
pacTuTeNbHBIX KiIeToK. CTpoeHHe U QYHKIUU
OJTHOMEMOpPaHHBIX OPTaHOUIOB KIETKH. KJIeTOUHBIH COK.
Typrop.

[TonyaBTOHOMHBIE OPraHOW bl KJIETKHA: MUTOXOHJIPUH,
IJIACTUBL: XJIOPOILIACTHI, XPOMOILIACTBI, JIEHKOIIACTBI, UX
cTpoeHHe U QYHKIUU. SaepHblii annapar KJIETKU, CTPOCHUE

OK 01
OK 02
OK 04
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1 QyHKIHIH.

HememOpaHHbIe OpraHOUIBI KIIETKH: PHOOCOMBEI,
MUKPOTPYOOUKH, KIETOYHBIN IIeHTP. OpraHOUIbI JBHKCHUS:
pecHUYKH U KryTuKd. CTpoeHue u QyHKIIUN
HEMEMOpPaHHBIX OPTaHOUJIOB KJICTKU

JlabopaTopHble 3aHATHSA: 2

JlaboparopHas pabora «CTpoeHue KIeTkH (pacTeHus,
KUBOTHBIE, TPUOBI) U KIIETOYHBIC BKIIOYCHHUS (Kpaxmal,
KapOTHUHOUIbI, XJIOPOILJIACTHI, XPOMOILIACTHI)»
[Tpuobperenue onbiTa MPUMEHEHUS TEXHUKA
MHUKPOCKOTIMPOBAHHUS P BBIMOJTHEHUU J1a00paTOPHBIX
pabort. IloaroroBka MUKpomIpenapaToB, HAOIIOICHHE C
MIOMOIIIBK0 MUKPOCKOIIA, BBISIBJICHUE PAZTUUHN MEXKTY
M3Yy4aeMbIMU 00bEKTaMH, UHTEpIpETaLis HA0II0AaeMbIX
SIBJICHUH, GOPMYITUPOBaHKE BBIBOJIOB 2

JlaboparopHas pabota «IIpoHUIIaEMOCTH MEMOPAHBI
(TuTa3MoIIH3, TETIIa3MOJIU3 )»

[TproGpereHue onpITa MPUMEHCHHS TEXHUKU
MHUKPOCKOTIMPOBAHHUS P BBIMOJTHEHUU J1a00paTOPHBIX
pabot. [TogroroBka MUKpoIpenapaToB, HaOIIOIEHUE C
MTOMOIIBI0 MUKPOCKOIIA, BBISBICHUE PA3TUIHI MEKIY
M3y9aeMBIMU 00BEKTaMH, HHTEPIIPETAINS HAOTIOaeMBIX
SIBJICHUH, GOPMYTUPOBaHKE BHIBOJIOB

Tema 1.5. OCHOBHOE co/Iep:KaHue 4
CrpykrypHo | TeopeTnueckoe o0yueHnue: 2
- Crpoenue xpoMocoM. XpOMOCOMHBIN HaOOP KIIETOK,
(PyHKIHOHA | FOMOJIOTUYHBIC M HETOMOJIOTHYHBIE XPOMOCOMBI,
JbHbIE TarIONIHBIN U TUTUIONAHBIN HaOop. HykinenHoBbIe
(axTopsl kucnotsl. JIHK n PHK. Ctpoenne HykJIeHHOBBIX KUCIIOT. OK 01
HacJIeaCTBE HyKJ‘IeOTI/IL[BI. KOMHJ‘IeMeHTapHBIe A30THUCTBIE OCHOBAaHUA. OK 02
HHOCTH [IpaBuno Yapradda. Ctpykrypa JJHK — nBoitHas cniupansb.
Mecronaxoxaenue u 6uonorndyeckue ¢pynkuuu JHK. JTHK-
skcneprusa. Bunel PHK. @yuknnn PHK B kitetke
IIpakTHyeckue 3aHATHA: 2
Pemrenne 3amad Ha onpeneneHne nocaeq0BaTeIbHOCTH
HYKJIEOTHIOB
Tema 1.6. OcCHOBHOE co/Iep:KaHue 4
IIpoueccol TeopeTnueckoe o0yueHue: 2
MaTpuvHOro | Marpuunslii cunte3 JIHK — permukanus. [TpuHuumns
CHHTE32 pemmukanuu JTHK. Mexanusm perumkanuu JJHK. OK 01
Pemapanus JIHK (nopemiekaTuBHas, mocTperieKaTUBHAS). OK 02

Peakuuu marpuunoro cunresa. [Ipunnun
KOMIUUIEMEHTAPHOCTH B PEAKIUSAX MAaTPUUHOTO CHHTE3A.
JAHK u rensl. 'eneTndeckuii Koj, €ro CBOMCTBA.
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Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsnus u

e€ stanbl. YcnoBus 6uocuntesa 6enka. Ctpoenne T-PHK u
KOJMPOBaHUE aMUHOKUCIOT. Poib pubocom B OuoCHHTE3E

Oemnka

IIpakTHYecKHe 3aHATHSA: 2

Pemenue 3ana4 Ha onpeeiIeHUe II0CICN0BATEIBHOCTH
aMMHOKUCJIOT B MOJIEKYJie OellKa.

Pemenue 3ana4 Ha onpeeseHue moCae10BaTeIIbBHOCTH
aMMHOKHCIIOT B MOJIEKYJle Oellka B Cllyyae U3MEHEHUS
I10CJIeI0BAaTeNbHOCTH HyKieotn 0B JTHK

Tema 1.7.
HexkaeToun
ble (POpMBbI
JKH3HU

OcHOBHOE cO/Iep:KaHue 4

N

TeopeaneCKoe oﬁyqe}me:

Bupycsl — HeknieTouHble (POPMBI )KU3HU U OOJIUTaTHbIE
napa3utel. CTpoeHHEe IPOCTHIX U CI0XKHBIX BUPYCOB,
perpoBupycos, 6bakreprodaros. Kuznennsrit muxr JJHK-
conepxkanux BupycoB, PHK-conepkamux Bupycos,
6akrepuodaros. BUY, renatut yenoBeka.

bakrepun. OOuias xapakrepuctuka. [lonstue mramm.
Bupycsl 1 0akTepun: CX0/CTBa U pa3Inyus

IIpakTHYyeckue 3aHATHA: 2

Bupychbie u 6akrepuanbHbie 3a00seBanus. Oomue 2
MIPUHIUIIBI KCTIOJIb30BaHMS JIEKAPCTBEHHBIX BEILECTB.
Oco0eHHOCTH TPUMEHEHUSI AHTHOUOTHKOB.
[IpencraBiaeHne yCTHBIX COOOIIEHHI ¢ Mpe3eHTanuel,
MOJITOTOBJICHHBIX 10 TIEPEYHI0 ICTOUHUKOB,
PEKOMEHI0BaHHBIX IIPEMo/iaBaTeIeM

OK 02
OK 04

Tema 1.8.
O6Men
BelIeCTB U
npeBpalieH
ue JHePrumn
B KJIETKe

N

OcHoBHOE COACPKAHUC

N

Teopernueckoe odyueHune:

AccuMWIANMA U TUCCUMWISILIUSA — JIBE CTOPOHBI 2
MeTabonu3Ma. Tursl 0OMeHa BEIecTB: aBTOTPO(HBIHN 1
reTepoTpO(HBIN, a9POOHBIN U aHAIPOOHBI.
DHepreTuyeckoe obecrevyenue kieTku: npespamienune ATD
B 0OMEHHBIX mporeccax. @epMeHTaTUBHBINA XapakTep
peaKIMii KJIETOYHOro MeTabosin3Ma

[lepBHUYHBII CUHTE3 OPraHUYECKUX BEUIECTB B KIIETKE. 2
[Tnactuueckuit oomen. dotocuHTe3. XeMOCHHTE3.
AHa’poOHBIN SHEepreTuyeckuit oOMeH. AHa’poOHbIE
opranusMsl. bpoxxeHnue, aBTOTpO(dHBINH U reTepoTpOdHBIN
THUI TUTaHUSI. AHAYPOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHU. DTalbl SHEPTeTUYECKOI0 OOMEHA.
['muxonn3. buonorndeckoe OKMCIIEHNUE, NN KJIETOYHOE
JbIXaHHE

OK 02

Tema 1.9.
JKu3HeHHBI

OcHoBHoOe€ coJep:kaHue 2

Teopernueckoe o0yueHue: 2

OK 02
OK 04
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H UK
KJIETKH.
Mmurto3.
Meiio3

KneTtounslii uKJ1, €ro nepuoibl U peryssuus. [lepuost
uHTepdasbl ux ocodennoct. AuddepeHunanus KIeTKa 1
apecT KJIETOYHOro 1ukia. Jlenenue kietkn — Muto3. Ctaaun
MHUTO3a U MpoUcXosiue npoueccel. Kaprokunes u
nuToKHnHEe3. bruojiornyeckoe 3HaueHe MuTO3a. Meio3 —
penaykimoHHoe neneHue kiaetku. Craaun meiosza. Meitos —
OCHOBA ITOJIOBOTO pa3MHOXKeHH. [loBeieHre XpoMocoM B
Mmeno3se. Kpoccunrosep. buonornueckuil cmMpIcit MenHo03a.
DddekTpl Melio3a. Melio3 B )KU3HEHHOM IMKJIE OPTraHH3MOB

KonTtposabnas pa6ora
MonekysipHbIi YPOBEHb OpraHU3aIlH )KUBOTO

Pa3nes 2. Ctpoenue 1 GyHKIIMM OPraHu3Ma

44

Tema 2.1.
Ctpoenue
opranuzma

Conep:kanue

(o]

IIpodeccuonabHO-OPHEHTHPOBAHHOE COEPKAHME
TEOPETHYECKOro 00yYeHust

OpnHokleTouHBle Opranu3Mbl. KosoHManbHbIE OPraHU3MBI.
MHoOrokieToyHsle Opranu3mMel. B3anMocBs3p yacten
MHOT'OKJIETOYHOrO opranusma. @ynknusa. Opransl U
CUCTEMBI OpraHoB. AnmapaTsl opratos. ['omeocras
OpraHu3mMa 4 ero noJAAep:KaHue B IPOLECCe
KU3ZHEIEATEIIBHOCTH.

OyHKIIMOHAIbHAs CUCTEMA OPraHOB. TKaHU pacTEHUN.
TkaHu )KUBOTHBIX U yesnoBeka. Opransl pacteHuid. Opranbl
Y CUCTEMBbI OPTaHOB KUBOTHBIX U YEJIOBEKA. 3HAUECHHE
ONOPBI, ABWKECHUS, TUTAHUS, JbIXaHUS, TPAHCIIOPTA
BEILIECTB, BBIJCICHUS, 3aLIUThl. 3HAUEHUE MPOSBICHUS
Pa3ApaKUMOCTH U PETYJIISAIUN

*B Tom 4yucse Ha BbIOOP 00pa3oBaTeIbHOM
OpraHM3aluu:

Jns mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX C 00BEKTOM
u3zydeHus “Pacrenus” TeopeTnueckuil MaTepua TEMBbI
“CtpoeHue opraHnusmMa’ u3ydaeTcs yriayoJieHHO Ha IpuMepe
opraHusma pacTeHnid. TKaHH, OpraHbl U CUCTEMBI OPTaHOB
YeJIOBEKA U J)KMBOTHBIX PaCCMATPUBAIOTCS 0030PHO

Jlst mpodeccunii/cienuanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM
n3ydeHus “XKnBOTHBIE” TEOPETUUECKUN MaTEpHal TEMbI
“CrtpoeHue opranusma’ nu3ydaercs yriyOoJeHHO Ha IpuMepe
OpPraHU3MOB KUBOTHBIX. TKaHH, OpPraHbl U CUCTEMBI OPTaHOB
pacTeHMii 1 YeJI0BeKa paccMaTPUBAIOTCSI 0030pHO

Jnst mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX C 00BEKTOM
n3yuyeHus “YenmoBek’ TEOPETUUECKUN MaTepUal TEMbI
“CtpoeHue opranusMa’ u3ydaeTcs yriayoJieHHO Ha IpuMepe
OopraHusma yesnoBeka. TKaHu, OpraHbl U CUCTEMbI OPraHOB
pacTeHuil U )KMBOTHBIX PaCCMATPUBAIOTCS 0030PHO

OK 02
OK 04
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OcHoOBHOe COACPKAHNEC NPAKTHICCKOIO 3aHATHSA:

Teopus KJIOHATBLHO-CENEKTUBHOTO UMMYyHHUTeTa [1. Dpinuxa,
N.N. MeunukoBa. UHeknonHbIe 3a00I€BaHUS 1
snuaemus. Baxxunenme snuaeMud B ICTOPUU
yenoBevecTBa. BakiuHanus kak npopuiakThuka
MHQPEKITMOHHBIX 3200JI€BaHUH.

[IpencraBieHre yCTHBIX COOOIICHHI ¢ TPe3eHTAIUEH,
MOATOTOBJICHHBIX IO MEPEYHIO UCTOYHHUKOB,
PEKOMEHIOBaHHBIX MPENOAABATEIEM

Tema 2.2.
Dopmbl
Pa3sMHOKeH
us
OPraHu3MoB

Conepxanue

IIpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHME
TeOpeTHYeCKOro 00y4eHust

®dopmbl pa3MHOXKEHHUs1 OpraHu3MoB. becrniosoe u nmonosoe
pasMHOXeHHE. Buibl 6ecrionoro pasMHOKEHHs: IPOCTOE
JieJICHUEe Ha/IBOE, IOYKOBaHUE, PA3MHOKEHHE CIIOPAMH,
BEreTaTHBHOE pa3MHOXKEHHE, (parMeHTaIHs,
kJoHHpoBaHue. I1o10Boe pa3sMHOKEHHE.

*B ToM 4Hncie Ha BLIOOP 00pa3oBaTeIbHOM
OpraHu3aunmu:

Jns mpodeccuii/cniennanbHOCTEH, CBSI3aHHBIX C 00BEKTOM
nu3zydeHus “Pacrenus” TeopeTnyeckuil MaTepuan TeMBbI
“@opMbI pa3MHOKEHHUS OPTaHU3MOB” U3Y4aeTcs
yri1yOJIEHHO Ha IPUMEpe OpraHu3Ma pacTeHUH.
Pa3mHOXkeHME yenoBeka u KUBOTHBIX PACCMaTPUBAOTCS
0030pHO

Jns mpodeccuii/cnennanbHoCTel, CBA3aHHBIX ¢ 00BEKTOM
n3zydeHus “YKuBoTHbIE” TEOPETUUECKUN MaTepUal TEMBI
“@opMbI pa3MHOKEHHUS OPTaHU3MOB” U3Y4aeTCs
yrayOJIeHHO Ha MpUMEpe OpraHu3MOB KHBOTHBIX.
Pa3mHOXkeHME pacTeHUI 1 YeII0BEKA pacCMaTPUBAOTCS
0030pHO

Jnst mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX C 00BEKTOM
n3yuyeHus “YenoBek’ TEOPETUUECKUN MaTepral TEMbI
“@opMBbl Pa3MHOKEHHUS OPTaHU3MOB” U3Yy4aeTcs
yri1yOJI€eHHO Ha IPUMEpe OpraHu3Ma YesloBeKa.
Pa3mHOXeHME pacTeHUI U )KMBOTHBIX PACCMaTPUBAIOTCS
0030pHO

OK 02

Tema 2.3.

OHnTorenes
JKHBOTHBIX
U YeJioBeKa

OcHoBHOE coep/KaHue

N

Teoperuyeckoe o0yueHue:

N

I"amerorenes y ;kuBOTHBIX. CriepMaToOreHes u 0OTeHes.
CtpoeHune noyioBbIX KJIETOK. OTI00TBOPEHHUE U
AMOpPHOHAIILHOE Pa3BUTHE )KUBOTHBIX. [lapTeHOreHes.
DOmMOpuorenes (Ha mpumMepe anmneTHuka). Ctaaguu
sMOpHOreHe3a

N

OK 02
OK 04
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 21 u3 36 IlepBblii 3K3eMILIIP

KOITHA Ne

Poct u pazButue x)uBOTHBIX. [10cTAIMOpHOHAIBHBIN IEPUO/L.
[Ipsimoe u Henpsimoe pa3zButue. Passurue ¢ Mmetamopho3zom
y 0€CI03BOHOYHBIX U 03BOHOYHBIX )KMBOTHBIX. CTauu
OCTAMOPHOHAILHOTO PAa3BUTHUS Y )KMUBOTHBIX U YEIOBEKA.
Ilepuons! oHTOreHE3a yenoBeka. buonornueckoe crapeHue
1 cMepTh. [ 'epoHTONI0TNA

Tema 2.4.
OHTOrenes
pacreHuii

OcHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

I'ametodut u cnopodut. PasmMHoXKeHUE U pa3BUTHE
BoJOpociel. Pa3MHOXEHUE U pa3BUTHE CITIOPOBBIX
pacteHuil. Pa3MHOXeHHE U pa3BUTHE CEMEHHBIX PACTECHUH.
Pocr. Ileproabel OHTOreHe3a pacTeHu

OK 02
OK 04

Tema 2.5.
OcHOBHBIE
MOHATHA
TeHEeTHKH

OcHOBHOE cO/Iep:KaHue

Teopernueckoe o0yueHmne:

I'eneTnka Kak HayKa O HACJIEACTBEHHOCTH U U3MEHUYHBOCTH
opranu3mMoB. OCHOBHBIE T€HETUYECKHUE ITOHATUSA U CUMBOJIBI.
I'en. 'enoTun. @eHotun. AsenbHbIe FEHBI.
AnbpTepHAaTUBHBIC IPU3HAKU. JJOMUHAHTHBIN U PELIECCUBHBIN
IIpU3HAKKU. ['oMo3urora u rerepo3urora. Yucras TMHUS.
I'u6puasl. OCHOBHBIE METO/IbI TE€HETHKU:
rUOPUA0IOTHUECKUN, IUTOJIOTHYECKHE, MOJIEKYIISIPHO-
TCHETUYECKUE

OK 02

Tema 2.6.
3aKkoHOMepH
ocTH
HacJIe0BaH
ust

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue:

3aKkoHOMEPHOCTU 00pa3oBaHus ramMeT. 3akoHbl ['. Mennerns:
Mounorubpuanoe ckpemuBanue. [IpaBuiao JOMUHUPOBAHHUS.
3akoH eAMHOO0Opa3us MEePBOTO MOKOJICHHS. 3aKOH
paciuerieHus mpu3HakoB. [{utTonornyeckre 0OCHOBBI
MOHOFI/I6pI/I)IHOFO CKpCIIMBaHUs. T'unores3a YUCTOTHI TAMET.
Ananuzupytoliee ckperuBanue. Jluruopuaxnoe
CKpeluIrBaHue. 3aKOH HE3aBUCHMOTO HACIICIOBAHUS
npu3HakoB. [lomuruGpuaHoe HacIeI0BaHUE U €r0
3aKOHOMEPHOCTH

OK 02

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE
NMPAKTHYECKOI0 3aHATHSA:

OK 04

Pemenue 3aa4 Ha OMMPCACIICHUC BCPOATHOCTU
BO3HHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPU MOHO-,
Ju-, HOJ'II/IFI/I6pI/I,Z[HOM " aHAJIM3UPYIOIICM CKPCIIMBAHUH,
COCTABJICHUEC T'CHOTUITMYCCKUX CXEM CKPCIHIMBAHUA

*B Tom 4yncJie Ha BbIOOP 00pa3oBaTeIbHOM
OpraHM3aluu:

Jlst mpodeccnit/cienmanbHOCTEH CBI3aHHBIX C 00BEKTOM
n3yuenus “Pactenus” He0OX0UM 10A00P TEHETUUECKUX
3aJa4 Ha ONpe/ieJIeHUEe BEPOSITHOCTH HACIEICTBEHHBIX

© ®IrBOY BO «Uen'V»




Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

@‘)} 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 ctp. 22 u3 36 IlepBblii 3K3eMILIIP

KOITHA Ne

MIPU3HAKOB IIPU MOHO-, JIU-, IOJIUTUOPUIHOM U
AHAIM3UPYIONIEM CKPEIIMBAHUU Y PACTCHUM

Jnst mpodeccuii/criennanbHOCTEN CBSI3aHHBIX ¢ 00BEKTOM
u3yueHus “KuBoTHbie” HEOOXOIUM MMOA00P TEHETUYECKUX
3a71a4 Ha OTpe/IeJIeHHE BEPOSITHOCTH HACIIEICTBEHHBIX
MPU3HAKOB IPU MOHO-, TU-, TOJUTUOPUIHOM U
AQHATM3HUPYIOIIEM CKPEUIMBAHUH Y KUBOTHBIX

s mpodeccuii/crienuaibHOCTEH CBSI3aHHBIX ¢ 00BEKTOM
u3yuenus “YenoBek” HEOOXOAUM MOAOOP FEHETUIECKUX
3a/1a4y Ha OTNpeJETICHUE BEPOSITHOCTUA HACTIEACTBEHHBIX
MIPU3HAKOB IIPH MOHO-, JIU-, TIOJIUTHOPHUITHOM U
AHATM3UPYIONIEM CKPEIIMBAHUHU Y YEJIOBEKa

Tema 2.7.
B3aumopeiic
TBHE FeHOB

OcHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqelme:

N

TI'enoTun kak nejgoctHas cucremMa. MHOKECTBEHHOE
nerictBue reHoB. [lneliorponus. MHOKECTBEHHBIM
ajuzenusM. B3aumoielicTBre alienbHbIX I'€HOB.

KO,I[OMI/IHI/IpOBaHI/Ie. BSaHMOﬂeﬁCTBHC HCAJICIBbHBIX I'CHOB.

KommemenrapHocts. Onucras. [lonumepus

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE
NMPAKTHYECKOIr0 3aHATUSA:

Pemenue 3aa4 Ha OIPECACIICHUC BCPOATHOCTU
BO3HHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPHU
PAa3JIMIHBIX TUITAX BSaHMOﬂeﬁCTBHH I'CHOB, COCTABJICHUC
TFCHOTUIMMYCCKHUX CXEM CKPCHIMBAHUA

*B Tom 4yucse Ha BbIOOP 00pa3oBaTeIbHOM
OpraHM3aluu:

* [l mpodeccuit/crnenuanbHOCTeH CBI3aHHBIX ¢ 00BEKTOM
n3ydeHus “Pacrenus” HeoOX0aUM MOAOOpP FrEHETUYECKUX
3aJ]a4y Ha ONpe/ielieHne BePOSITHOCTH BO3SHUKHOBEHUS
HACJIEJICTBEHHBIX MTPU3HAKOB MIPU PA3ITUYHBIX THUTIAX
B3aMMOJICHCTBHSI T€HOB Y PaCTeHUHI

* Jloist mpoheccnii/CeruatbHOCTEH CBSI3aHHBIX C 00BEKTOM
n3yuenus “XKuBoTHble” HEOOXOIUM 1OA00P FTeHETUYECKUX
3aJ1a4 Ha oTpesiesieHUue BEPOSTHOCTH BOZHUKHOBEHUS
HACJIeICTBEHHBIX ITPU3HAKOB MIPU PA3IUYHBIX THUIIAX
B3aMMOJICHCTBHS T€HOB Y )KHBOTHBIX

* JInst mpoeccuit/crienuanbHOCTEH CBA3aHHBIX C 00BEKTOM
n3ydeHus “Yenoek” HEOOXOIUM MOAOOP FEHETUYECKUX
3a]1a4 Ha ONpEAEIICHUE BEPOSATHOCTU BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB MPHU PA3INYHBIX TUIAX
B3alMOJICIICTBHS T'€HOB Y YEJIOBEKA

OK 01
OK 02

Tema 2.8.
CuemjieHHOe

OcHoOBHOE coaepxaHue

Teopernueckoe o0yueHue:

OK 01
OK 02
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Muno6puayxu Poccun

denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
o

00pa3oBaTe’IbHOE YIPESIKIACHUE BEICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 ctp. 23 u3 36 IlepBblii 3K3eMILIIP

KOITHA Ne

HaCJIe10BaH
ue
NMPHU3HAKOB

3akonbl T. Moprana. CuerieHHOE HacaeJ0BaHUE T'€HOB,
HapylIeHUE CLUEIICHUs. XPOMOCOMHAs TEOPHs
HaCJIEACTBEHHOCTH. | eHeTHYeCcKoe KapTUPOBaHUE
xpoMocoM. Vcronib30BaHNE KPOCCUHTOBEpA AJIs
COCTABJICHHS TCHETHYECKUX KapT XPOMOCOM

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOP, CodepiKaHue
MNPAKTHYECCKOI'o 3aHATHSA:

Pemenne 3ama4d Ha OIpPECaACIICHUC BCPOATHOCTU
BO3HHUKHOBCHUS HACJICACTBCHHBIX IIPU3HAKOB IIpHU
CICIVICHHOM HacCJI€JOBaHUH, COCTABJICHUC I'CHOTUITMYCCKHUX
CXCM CKPCHIMBAHUA

*B ToM 4ucje Ha BLIOOP 00pa3oBaTeLHOI
OpraHu3aNuu:

s mpodeccuii/crienuaibHOCTEH CBSI3aHHBIX ¢ 00BEKTOM
uzyuenus “Pacrenus” HeoOX0AUM MMOAOOP T€HETUYECKUX
3a/1a4y Ha OTpe/IeIICHUE BEPOSITHOCTA BOSHUKHOBEHUSI
HACJICACTBEHHBIX IMPU3HAKOB MIPH CIICTUICHHOM
HAaCJIEA0BAHUH Y PACTEHUN

Juis ipodeccuii/crienuatbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM
n3yuenus “XKuBoTHble” HEOOXOIUM 10I00P FT€HETUYECKUX
3aJ1a4 Ha ONpEACIICHUE BEPOSATHOCTU BOZHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB MPU CLETNIEHHOM
HACJIEJOBAaHUH Y )KUBOTHBIX

Jns mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX C 00BEKTOM
n3ydeHus “Yenopek” HEOOXOAUM MMOAOOP FEHETUYECKUX
3a]1a4 Ha ONpECIICHUE BEPOSATHOCTU BOZHUKHOBEHUS
HACJIEICTBEHHBIX PU3HAKOB MPU CLETNIEHHOM
HACJIEJOBaHUH Y YEJI0BEKA

Tema 2.9.
T'enernka
noJja

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHue:

XPOMOCOMHBIN MEXaHU3M OIIPENEIICHUs 110a. AyTOCOMBI 1
IIOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIN U Fe€TePOraMeTHBIN
no1. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnegoBanue npu3HaKkoB, CHEIJIEHHBIX € ITOJIOM

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3aa4 Ha OMMPCACIICHUC BCPOATHOCTH
BO3HHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB, CHCIIJICHHBIX
C IMOJIOM, COCTABJICHUC 'CHOTHITMYCCKUX CXEM CKPCIIHBAHUSA

OK 01
OK 02

Tema 2.10.
T'enernka
yeJ0BEeKa

OcHoOBHOE coaepxaHue

Teoperuyeckoe o0yueHue:

Kapuotun yenoseka. MeTo bl U3yueHUs T€HETUKHU
yeJIoBeKa: TeHeaJlOTHUYeCKU, OJTM3HEI[OBBIH,
[IUTOTEHETHYECKU, OMOXUMHUUYECKUHN, TTOMYISIIUOHHO-
cratuctTrdeckuii. HaciiencrBeHHbIe 3a00JIEBaHUS YEJIOBEKA.

OK 01
OK 02
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

@‘)} 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 ctp. 24 u3 36 IlepBblii 3K3eMILIIP

KOITHA Ne

['eHHBIC M XPOMOCOMHBIEC OOJIE3HH YelIOBeKa. boes3Hu ¢
HACJICICTBEHHO MPE/PacloiOKCHHOCThIO. 3HAUCHHE
MEUIUHCKOW TeHETHKH B MTPEIOTBPAICHUH U JICUCHUU
TeHETUYECKUX 3a00JICBAaHUI YEIIOBEKA

IlpakTuyeckue 3aHATHS:

Pemenue 3aga4d Ha OIPCACIICHUC BCPOATHOCTU
BO3HUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB, UCIIOJIb3Ys
METOJABI TCHETHKH YCJI0BCKA, COCTABJICHUEC 'CHOTHITMYCCKUX
CXEM CKPCIIUMBAHUA. HpeI[CTaBJ'ICHI/Ie YCTHBIX COO6H.[€HHI>1 C
HpG?;CHTaIII/ICﬁ O HaCJICACTBCHHBIX 3a00JIeBaHUSIX YeI0BEKa

Tema 2.11.
3akoHOMepH
ocTH
U3MeHYHBOC
™

OcHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me:

N

B3anmoneiicTBre reHOTHIIA B CpeIbl IPpU (POPMHUPOBAHUT
¢enoruna. M3meHunBocTh npru3HakoB. KauecTBeHHbIE U
KOJINYECTBEHHBIE IPU3HAKK. BUIbI N3MEHUYNBOCTH:
HACJIEICTBEHHAs! U HEHACJICICTBEHHAS.

3aKOH rOMOJIOTMYECKUX PsJI0B B HACIEACTBEHHON
m3menunBocT (H.M. BaBuios).

MoaudukanroHHas, Wi GEeHOTHINYECKast NU3MEHYUBOCTb.
Posnb cpenp! B MoanpukanmonHoi naMeHunBoctu. Hopma
peakuuu npusHaka. BapualnMoOHHBIN psl U BapualliOHHAas
KpuBas. XapaKTepUCTHKa MOIU(PUKALMOHHON
U3MEHYUBOCTH

HacneacTBeHHas, niam reHOTUIINYECKAs] U3MEHYUBOCTD.
KomOuHaTHBHAs N3MEHUYNBOCTb.

MytanmonHas "3MEHYUBOCTb. Buabl MyTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. [ [pHUrHBI BOSHUKHOBEHUS
MyTanun

HpaKaneCKne 3aHATHUSA:

Pemenue 3aga4d Ha OIIPCACIICHUC TUIIa MyTalluU ITpU
nepeaaduc HaCJICACTBCHHBIX MMPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKHUX CXCM CKPCHIMBAHUA

OK 01
OK 02
OK 04

Tema 2.12.
Ceaexuus
OpPraHnu3MoB

OcHoBHOE conepxaHue

Teoperuueckoe o0yueHue:

Cenekuus Kak Hayka. MeTo/ibl CEIeKIIMOHHOM paboThI.
I'ereposuc u ero npuuunsl. MckyccTBeHHbIH 0TOOD:
MacCOBBIA U MHIUBHUYaJIbHBIN. DTanbl KOMOWHAIIMOHHOMN
cenekiuu. Copt, mOpoia, TaMM

ANropUTMBI pELIEHHE 3a/1a4 Ha ONPEEIIEHNE BO3MOKHOTO
BO3HUKHOBEHHSI HACIICICTBEHHBIX IPU3HAKOB 110 CEJIEKIUH,
COCTABJICHUE N'€HOTUIINYECKUX CXEM CKPEILMBAHUS

OK 01
OK 02

KonTpoabHnas padora
CtpoeHure u QyHKIIMHM OpraHu3Ma

Pazjen 3. Teopusi 3Bos1ounu

16
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 25 u3 36 IlepBblii 3K3eMILIIP

KOITHA Ne

Tema 3.1.
Hcrtopus
3BOJIIOLUOH
HOT0
ydeHust

OcHOBHOe co/Iep:KaHue

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

IlepBble 5BOMIOLMOHHBIE KOHLIENIUH. ['patyanucTuyeckas
sBomonronHas konuenuus JK.b. Jlamapka. [IBrxkymue
cuiibl HBooLMK. Kpeanonusm u tpancopmusm.
Cuctemaruka K. Jlunnes u e€ 3nauenue s GOpMUPOBaAHUS
UJIeU HBOJIIOLUU

[IpennoceIKu BOSHUKHOBEHHS JAPBUHU3MA. DBOJIOIHS
BUJIOB B Iipupoze. boprba 3a cymecTBoBaHue.
EctectBennslit oT00p. JuBeprenuus npusHakoB U
Bu7000pa3oBaHue. OCHOBHBIE OJOXKEHNUS CUHTETHYECKOM
teopuu 3BostonuK (CTI). Poisib 5BOTIONIMOHHON TEOPUU B
($hopMHpPOBaHUN HAYYHOM KaPTHHbBI MUpa

OK 02
OK 04

Tema 3.2.
Muxkpo3B0.
UM

OcHoBHOE CoOACPKAHUEC

Teopernueckoe o0yueHmue:

N

MUKPO3BOIIOLMS U MAKPO3BOIIOLMS KaK 3Tarlbl
IBOJTIOLIMOHHOTO IIporiecca. I 'eHeTH4ecKkre OCHOBBI
3BOIIOLMH. MyTanuy 1 KOMOMHALMK KaK 3JI€MEHTapHbIN
HBOJIIOIMOHHBINA MaTepuai. [lomynsnus kak aieMeHTapHast
€/IMHUIIA YBOJIIOLIUH.

JIBroky1ye cuibl ((hakToOphl) 3BOMIOLNUN. MyTallMOHHBIN
nporecc 1 KOMOMHATUBHASI N3MEHYHBOCTh. MuTrpamusi.
W3onsauus nonyssiuuii: reorpaduueckast
(mpocTpaHCcTBEHHas ), OMojgoruueckast (penpoayKTUBHAS).
EcrecTBeHHBII 0TOOp — HANPaBISIOMUI (AKTOP IBOIIOLUH.
Bopr0a 3a cymecTBoBaHNE KaK MEXaHU3M JCHCTBUS
€CTECTBEHHOT0 0TOOpa B monyisiuuax. Bua u ero kpurepuun
(npusHaku). Bunoobpas3oBanue Kak pe3ysibrar
MHUKPOIBOJIIOIIH

OK 02

Tema 3.3.
Maxkpo3BoJa
0LUA

OcHoBHOE coepKaHue

TeopeaneCKoe oﬁyqeﬂue:

N

MaxkposBomrorusi. DopMbI 1 OCHOBHBIE HAPABICHUS
makpoaotonuu (A.H. Cesepuios). Ilytu noctmxenus
OHMOJI0THYecKOro mporpecca: apoMopdo3, uanoaaanTams,
oOmas nerereparusi. MeTopl U3ydeHUsT MaKPOIBOJIOIIHH.
3akoH 3apoapiieBoro cxoacTsa (3akon K. bapa).
buorenernuecknii 3akon (3. ['ekkens, @. Mromtep). OOmue
3aKOHOMEPHOCTH (IIpaBUIIa) YBOJTIOIUHU

OK 02

Tema 3.4.
Bo3HukHoBe
HHUE N
pa3Burtue
JKU3HU HA
3emuie

OcHoOBHOE coep:xaHue

N

TeopeTnueckoe o0yueHue:

N

['unoTtessl 1 TeOpHH BO3HUKHOBEHUS )KH3HU Ha 3eMIIe:
KpearmoHu3M, CaMOTPOU3BOJIbHOE (CIIOHTAHHOE)
3apOo’KJeHHUE, CTAIIMOHAPHOE COCTOSTHUE, TaHCIIEPMHUSI,
6nomnod3. Hayano opranndeckoii sBomonnn. [losinenue

N

OK 02
OK 04
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Muno6puayxu Poccun

denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
o

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 cTp. 26 u3 36 IlepBblii 3K3eMILIIP KOITHA Ne

NEPBbIX KJIETOK. DBOJIOLMS MeTa00au3Ma. DBOIIOLHS
IepBbIX KIETOK. [IpoKaproThl U 3yKapuoTHI.
IIponcxoxaeHre MHOTOKIETOYHBIX OPTaHU3MOB.
Bo03HUKHOBEHNE OCHOBHBIX LIapCTB 3yKapuoT.
OCHOBHBIE YePTHI 3BOJIIOLNN PACTUTENBHOIO MUDPA.
OCHOBHBIE UepTHI BOJIOLNHN KUBOTHOTO MHpa

IlpakTHYeckHe 3aHATHSA: 2

[IpeacraBnenue ycTHOTO COOOIIEHUS U JICHTHI BPEMEHH T10
OCHOBHBIM STaniaM BO3HUKHOBEHHS U Pa3BUTHUS KHUBOTHOTO
" paCTUTCIILHOT'O MUPA, MIOATOTOBJICHHBIX 110 IICPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX IMpernojaBaTesieM

Tema 3.5.
ITpoucxoxna
eHue
YyeJJ0BeKa —
AHTPOINOIeH
e3

OcHoBHOE coaepkaHue 4

N

Teopernueckoe o0yueHmne:

AnTpormnonorus — Hayka o yejgoBeke. CucTeMaTHuecKoe
MOJIOKEHHE YeToBeka. CXOACTBO YeJIOBEeKa C KUBOTHBIMHU.
OTnuuus 4eaoBeKa oT )KUBOTHBIX. [IpsiMoxoxkaenue u
KOMIUIEKC CBSI3aHHBIX C HUIM IIPU3HAKOB. Pa3Butne
TOJIOBHOT'O MO3Ta ¥ BTOPOM CUTHAJIBHOM CUCTEMBI.
CooTHomieHne OMOIOTHYECKUX U COIMATBHBIX (DAaKTOPOB B
aHTPOIIOTreHe3e

OcCHOBHBIE CTAJIM aHTpOIIOreHe3a. [Ipuonurexu — npeaxKu
4esloBeKa U 4eJI0BeK0ooOpa3HbIX 00e3bsH. [IpoToanTpon —
MIPE/IIIECTBEHHUK YelloBeKa. ApXaHTPOIl — ApeBHEHui
yenoek. [laneoanTpon — npeBHuit yenosek. Heoantpomn —
YeJIOBEK COBPEMEHHOT'O TUIIA. DBOJIOLHS COBPEMEHHOTO
YeJI0BEKa.

Yenoeueckue packl. OCHOBHBIE OOJIBLINE PACHL:
eBporeoniHas (eBpa3uiickas), Herpo-aBCTpaIoOnuHas
(7xBaTOpHANbHAS ), MOHTOJIOU THAS (a3UATCKO-
amMepHuKaHcKasi). BpeMs 1 MecTo BO3HUKHOBEHUS
4eJoBeYecKuX pac. EAMHCTBO yenoBeyeckux pac

OK 02
OK 04

IIpakTHyeckue 3aHATHA: 2

Bpems u myTH pacceneHus 4esnoBeKa o IIaHeTe.
ITprucnocoOaeHHOCTh YeTI0BEKa K Pa3HbIM YCIIOBUSM CPEJIBL.
Bnusinue reorpaguueckoii cpepl Ha MOPGHOJIOTHIO U
(bu3MONOTHIO YenoBeKa

3amuTa JIEHT BpEMEHU U MEHTAJIbHBIX KapT B (popmare
YCTHOTO COOOIIEHUS, TIOJATOTOBJIECHHBIX 110 MIEPEYHIO
VMCTOYHMKOB, PEKOMEHJOBAHHBIX NIPENOIaBATEIEM

KonTpoabn
as padora

TeopeTquCKHe ACIICKTHI 3BOJIFOIIMH KM3HHU Ha 3emie

Pa3gea 4. dxosorus 26

Tema 4.1.
JKoJa0oruuec

OcHoBHoOe coJep:kaHue 2

Teopernueckoe o0yueHue: 2

OK 01
OK 07
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 27 u3 36 IlepBblii 3K3eMILIIP

KOITHA Ne

KHe
(paxTopsl U
cpeabl
JKH3HU

Cpenbl 0OuTaHusI OPraHu3MOB: BO/IHAS, HA3EMHO-
BO3/YyIlIHAs, IOYBEHHAs!, BHYTpUOprann3MeHHas. Ou3uko-
XUMHUYECKHE OCOOCHHOCTH cpell OOMTaHUs OpPTraHU3MOB.
[TpucmocoOneHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpeliax.
[TonsiTue skonoruueckoro dakropa. Knaccuduxarms
skosiorunueckux gaktopos. [Ipasuno muaumyma HO.
JInbuxa. 3akon tonepantoctu B. lllendopna

Tema 4.2.

Honyasnus,
coo0mecTBa,
IKOCHCTEMBbI

OcHoBHOE COACPKAHUEC

Teopernueckoe o0yueHmue:

N

DKoJoru4ecKasi XapakTepruCTUKa BUJIA U MTOMYJISAIUH.
OKoJjoru4eckasi HUIa BUa. JKOJIOTUYECKHUE
XapaKTepUCTHKH Momysinuu. CoolmIecTBa 1 SKOCUCTEMBI.
buonenos u ero crpykrypa (B.H. CykaueB). CBs3u Mexy
opranuzMamu B 6noreHose. CTpyKTypHbIE KOMIIOHEHTHI
9KOCUCTEMBI: IPOAYLEHTBI, KOHCYMEHTBI, PEYLICHTBHI.
KpyroBopor BeecTs 1 NOTOK SHEPTHH B SKOCUCTEME.
Tpoduueckue ypoBHH.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ArposKOCUCTEMbI. OTIN4Us
arpo’KOCHUCTEM OT OMOT€0IIeHO30B. Y POOIKOCHCTEMBI.
OCHOBHBIE KOMITIOHEHTHI YPOOIKOCUCTEM

IIpakTHYeCcKHE 3aHATHSA:

Tpoduueckue nenu u cetu. OCHOBHBIE TTOKAa3aTENN
9KOCHCTEMBI. broMacca u npoayKuus. JKOJIOTHYECKHE
MUpaMUIbI unces, OuoMacchl u 3Hepruu. [Ipasuino
MAPAMU/JIbI SHEPTUH.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM
I10 MEPEHOCY BEIECTBA U SHEPTUU B SKOCUCTEMAX C
COCTaBJICHHE TPOPUUECKUX TIeTIel U TupamMu] OMoMacchl U
SHEPrUU

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa -
rJ100aJIbHAas
IKO0JIOrHYec
Kas cucTeMa

OcHoBHOE coepKaHue

TeopeaneCKoe oﬁyqeﬂue:

N

buocdepa — xuBast o6onouka 3emnu. Pa3purue
npeacTaBieHuit o 6uocdepe B Tpyaax B.M. Beprnanckoro.
Ob6nactu 6uocdeps! u e€ cocran. JKUBOe BELIECTBO
6uocdepsl U ero PyHKIUH

3aKOHOMEPHOCTH cyliecTBOBaHMs 6rocepbl. OcoOeHHOCTH
O6rocdepsl Kak TI100aTbHON YKOCUCTEMBI. J[nHaMmueckoe
paBHOBecue B Ouocepe. PUTMHYHOCTD sIBIICHHN B
ouocdepe. KpyroBopoTsl BemecTB 1 OMOreOXMMHUIECKUE
UKL [ 100aIbHBIE SKOIOTHYECKHE TTPOOIEMBI
COBPCMCHHOCTH U IIYTHU UX PCHICHUA

IIpakTHYeCcKHE 3AHATHSA:

Pemrenne npakTMKO-OpPUEHTUPOBAHHBIX PACUETHBIX 331a4 Ha
OINpeieIeHUE TUIOAAN HACAKICHUN Il CHUKECHUS

OK 01
OK 02
OK 07
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Muno6puayxu Poccun

denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
o

00pa3oBaTe’IbHOE YIPESIKIACHUE BEICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 ctp. 28 u3 36 IlepBblii 3K3eMILIIP

KOITHA Ne

KOHICHTpAMK YITICKHCIIOTO rasa B aTMOC(l)epe CBOCI'oO
pEeruoHa MpoKUuBaHUA

Tema 4.4.
Bausnue
AHTPONOreH
HBIX
¢akTopos
Ha

onocgepy

OcCHOBHOE cO/Iep:KaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

N

AHTpONIOTeHHBIEC BO3ACUCTBHS HAa Ouocdepy. 3arps3HeHus
KaK BUJ] aHTPOIIOT€HHOTO BO3IEUCTBUSA (XuMuueckoe,
Quzuueckoe, buonocuyeckoe, Omxoovl NPOU3EOOCMEA U
nompebnenus). AHTPONIOT€HHbIC BO3ICHCTBUS HA
atMocepy. BosneiictBust Ha ruapocdepy (3acpsznenus u ux
UCTMOYHUKU, ucmoweHus 600). BoznelcTBus Ha nutocdepy
(0eepaoayus nousel, 6030eticmsue na 2opuvie nopooa,
HeOpa). AHTPOTIOTCHHBIE BO3/ICHCTBHS HA OMOTHYECKHE
cooOmiecTBa (reca u pacmumenbHble cO0OUecmaa,
HCUBOMHBLU MUD)

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC CoIEpKaHuEC
MNPAKTHYCCKOI'Oo 3aHATHSA:

Pemenne npakTHKO-OpMEHTUPOBAHHBIX PACUETHBIX 3a1aHUU
10 COXPaHEHUIO IIPUPOIHBIX PECYPCOB CBOErO PErMOHA
IIPOKUBAHUS

*B Tom 4yucJse Ha BbIOOP 00pa3oBaTeIbHOM
OpraHM3aluu:

Jlns mpodeccuit/cniennanbHOCTEN CBSI3aHHBIX C 0OBEKTOM
n3ydeHus “Pacrenus” npearaercst NpakTUKO-
OpPUEHTUPOBAHHOE PACUETHOE 33aJaHUE 10 PACUETY
CTPYKTYpHI 3a1aCOB JPEBECUHBI

Jlns mpodeccuii/cnennanbHOCTEN CBSI3aHHBIX C 0OBEKTOM
u3zydeHus “XKuBoTHbIE” mpeiaraeTcst MpakTUKO-
OPUEHTUPOBAHHOE PACUETHOE 3aJaHUE I10 OLIEHKE
PBIOONPOTYKTUBHOCTH BOJOEMOB

Jlns mpodeccuii/cniennanbHOCTEN CBSI3aHHBIX C 00BEKTOM
n3ydeHus “YenoBek” npejuiaraeTcsi MpakTUKO-
OpPUEHTUPOBAHHOE PACUETHOE 3aJJaHUE pacyeTa
BOJIONOTPEOJICHHS HACEIEHHOTO ITYHKTA

Jlns mpodeccuit/cniennanbHOCTe CBI3aHHBIX C JOOBIYEH
TOJIE3HBIX UCKOMAEMbIX MpeJiaraeTcs NpakTHKO-
OPUEHTUPOBAHHOE PACUETHOE 3aJIJaHUE 110 PACUETY CPOKa
MCYEepIaeMOCTH IPUPOJIHBIX PECYPCOB

Jlnst mpodeccunii/ceruanbHOCTEH CBSI3aHHBIX C CEITbCKUM
XO03SIICTBOM TpeasiaraeTcs MpakTUKO-OPUEHTUPOBAHHOE
pacueTHoe 3aJlaHKe MO OIIEHKE OallaHca OPTaHUIeCKOTO
BEIIECTBA MMOYBBI

OK 01
OK 02
OK 04
OK 07

Tema 4.5.
Bausanue
COMAJILHO-

OcHoOBHOE coaepxaHue

10

TeopeTnueckoe odyueHnune:

310pOBbE U €ro cocTaBsAomme. PakTOphl, MOJIOKUTEIBHO U

N
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

@‘)} 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1 ctp. 29 u3 36 l IlepBblii 3K3eMILIIP KOITHA Ne

IKOJI0THYec
KHX
¢akropos
HA 310POBbe
yeJjioBeKa

OTPULATENIBHO BIMAIOIINE HA OPIaHU3M YelloBeKa. Bpennbie
MPUBBIYKH: TTOCTENCTBUS U Tpodmiaktuka. [Ipodiema
TEXHOTCHHBIX BO3/ICHICTBHUI Ha 3/I0POBbE YEIOBEKA
(3MEKTPOMAarHUTHBIE TIOJISI, OBITOBAsI XHUMHSI, N30BITOYHBIC
IIYMBI, PaAHanys U T.11.). AZanTanus opranu3Ma 4ejaoBeKa K
(hakTopaM OKpYXKaroIiel cpelibl. 3alUTHBIC MEXaHU3MBI
OpraHu3Ma uesoBeKa. 310pOBbe U PaOOTOCIIOCOOHOCTb.

[TpuHIMTIIBL POPMHUPOBAHUS 3A0POBHECOEPETAIOIIETO 2 OK 02
noBegeHus. Guznueckasi akTUBHOCTb U 3710POBbE. [ 'pyminbl OK 04
310poBbs. OCHOBBI 3aKaJIMBaHUs. BHOXMMHYECKHE aCTIEKThI OK 07
paroHanpHoro nutanus. [IpaBuia 6ezonacHoro
MCTIOJIH30BaHUS OBITOBBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB

HpaKTn'{ecmle 3aHATHUSA: 4

N

OnpeﬂeneHI/Ie CYTOYHOI'O pallMOHA MU TAHU

Coznanue UHIUBUYalbHON NAMATKU IO OpraHu3aluu 2
paroHagbHON (PU3MUECKO aKTUBHOCTHU

IIpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE 2
J1a00PATOPHOT0 3aHATHS

JIaGopatopHas paboTa Ha BBIOOD:

1. JlaGoparopnas paboTta «YMCTBEHHas
paboToCTIOCOOHOCTDY

OgnazieHre MEeTOIaMH OTpEIeNICHHsI TOKa3aTeNeH
YMCTBEHHON pabOTOCIIOCOOHOCTH, OOBSICHEHUE
MOJTYYSHHBIX PE3YJIbTAaTOB U (JOPMYIMPOBAHUE BHIBOJIOB
(MMCBMEHHO) € UCTIOJIb30BaHUEM Hay4HBIX MOHATHH, Teopuit
Y 3aKOHOB

2. JlaGopatopHas pabota «BiusHue abnoTnyeckux
(hakTOpOB Ha YeoBeKa (HU3KUE U BHICOKUE TEMIIEPATYpPhI)»
W3yueHne MeXaHW3MOB aJlaliTalliy OpraHu3Ma 4ejoBeka K
HU3KHUM M BBICOKHM TeMIIepaTypam 1 00bsICHEHNE
MOJTyYEHHBIX PE3yJIbTaTOB U (POPMYIMPOBAHUE BHIBOJIOB
(MMCHMEHHO) ¢ MCTIOIb30BaHUEM HaYYHBIX TOHSATHH, TEOpHIA
Y 3aKOHOB

*B ToM 4Hncie HAa BLIOOp 00pa3oBaTebHOI
OPraHM3auMu:

B kauecTBe TpUrrepoB CHUXKAOUIMX Pad0OTOCIIOCOOHOCTh
UCIOJIb30BATh YCIOBUS OCYIIECTBICHUS IPOPECCHOHATBHON
NeSITeIbHOCTH: IIIyM, TeMIlepaTypa, pusndeckas Harpyska u
T

KonrpoanHas paéora 2
TeopeTuyeckre acleKThbl IKOJIOTHH
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 30 u3 36 IlepBblii 3K3eMILIIP

KOITHA Ne

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAePKAHME (CONEPKAHUE

NPHUKJIATHOT0 MOYJI)

Pa3nen 5. BuoJsiorus B ;KH3HU

Tema 5.1.
buorexHoJo
MM B
JKH3HH
KaxKJI0ro

Conepxanue

Teopernueckoe o0yueHmne:

buortexHnonorus kak Hayka U Mpou3BOJACTBO. OCHOBHBIE
HaIpaBJIEHUs COBPEMEHHON OMOTEXHOJIOTHH. MeTO b
onorexHonornd. OOBEKTEl OMOTEXHOJIOTHH. DTHKA
OMOTEXHOJIOTHYECKUX ¥ TCHETHYECKUX IKCTICPUMEHTOB.
[IpaBuna morcka U aHaaM3a OMOIKOJIOTHIECKOM
MH(OPMALINY U3 PA3IMYHBIX UICTOYHUKOB (HaydHast U
yueOHO-Hay4YHas JINTeparypa, CpeacTBa MacCOBOI
nH(popmanuu, cetb IHTEpHET U ApyTue)

N[N ||

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE
NMPAKTHYECKOI0 3aHATHSA:

Kelicbl Ha aHanu3 nHGOpPMALIUK O HAYYHBIX JOCTHXKEHHSIX B
00J1aCTH T€HETUYECKUX TEXHOJIOTHH, KJIIETOYHOM
WH)KEHEpUH, MUIIEBBIX OMOTEXHOJIOTMH. 3amuTa Keifca:
MIPEJICTaBIICHUE PE3YJIbTATOB PEIICHHUS KEHCOB
(BBICTYIUIEHHUE C IPE3eHTalMeN)

Tema 5.1 oOs3arenpHa 1715 U3y4EHUs CTYAEHTAMU BCEX
npodeccuii/crenuanbHOCTeH

OK 01
OK 02
OK 04

Tema 5.2. BuorexHo0ruu M pacreHust

Tema 5.2.1.
buorexHoJo
Ui u
pacreHust

Conepxanue

IIpakTHYecKHe 3aHATHSA:

Pa3BuTre GMOTEXHOJIOTHUII C NCIIOJIB30BAHUEM PACTEHUH,
PUMEHEHHE IPOTYKTOB OMOTEXHOJIOTMHU B )KU3HHU YEJIOBEKa,
MOMCK M aHaJIN3 NHPOPMAIIUHU U3 Pa3IMYHBIX HCTOUHUKOB
(HayuyHas ¥ yueOHO-Hay4yHas JTUTepaTypa, CpeicTBa
MaccoBoi uHpopMmaluu, cetb IHTEpHET U 1pyrue)

Ketficpl Ha aHanu3 nHpoOpMaLIUU O PA3BUTUN OUOTEXHOIOTUI
C MCTI0JIb30BaHHEM pacTeHUH (10 rpymiam)

NS

3amura kelica: [IpencraBienne pe3yabTaToB pelICHUs
KeicoB (BBICTYIJIEHUE C MPE3EeHTaINel)

OK 01
OK 02
OK 04

OcHoBHOE coep/kaHue

Pa3gen 6. Buojdkogornueckue HccjaeI0BaHuA

14

OK 01
OK 02
OK 04
OK 07

Tema 6.1.
OcHOBHBIE

OcHoBHOE coepkaHue

Teoperuueckoe o0yueHue:
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbI yHEBepenTe™ (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
OJII1.02 buomorus
CrnenuanpHocTh 35.02.01 JlecHoe 1 1econapkoBOe X03IHCTBO

Bepcus noxymenra - 1

ctp. 31 u3 36 IlepBblii 3K3eMILIIP

KOITHA Ne

MEeTOAbI
OHMO0D’KO0JIOTH
YeCKHX
HCCJIe0BaH
ui

Hayunsriit MeToa. MeTopl OM03KOIOTHYECKUX
WCCJICIOBAHMI: TTOJIEBBIC, IA0OPATOPHBIE,
SKCIIEPUMEHTaJIbHbIe. MOHUTOPUHT OKPYXKAIOIIEH Cpeibl:
JIOKAJIbHBIN, PETUOHAIBHBIN U TI00aTbHBIN

Meroapl TOUCKa, aHaIu3a 1 00paboTKK MH(MOpPMAIUH O
MPOEKTE B PA3TUYHBIX UCTOUHUKAX

JlaboparopHble 3aHATHS:

[TocraHoBKa 11e7H, 32,124, BRIABMYKCHHUE THITOTE3HI,
MPOBE/ICHUE IKCIICPUMEHTA 0 ONPEICIICHUIO ONITUMAIIbHBIX
YCIIOBUH JJIs1 pOCTa ¥ (PU3UOTIOTUICCKON aKTHBHOCTH
JPOKKEBBIX KIETOK. BBISBICHHE 3aKOHOMEPHOCTEH,
(hopMyIIMpOBaHKE BEIBOJIOB U IIPOTHO30B.

JlaGoparopHble pabOThI HAa BEIOOP MO MUHHU TPYIIIIaM:

1. BausHME TeMIiepaTyphl Ha pocta U (U3HOIIOTHIECKYIO
AKTUBHOCTbH JIPOMIKEBBIX KIIETOK

2. BnusHue yriieBoioB Ha pocTa B (PU3UOJIOTHIECKYIO
AKTUBHOCTbH JIPOMIKEBBIX KIIETOK

3. CoderaHHOE BIIMSTHAE TEMIICPATYPhI U YTIICBOIOB HA
pocta 1 GU3NOJOTHYECKYI0 aKTUBHOCTD JIPOMOKEBBIX KIIETOK

OcHoBHOE coepKaHue

10

Tema 6.2.
buosxouaorun
YyecKH i
JIKCIIEPUMEH
T

HpaKTI/I‘leCKOC 3aHsATHE

O0630p TeM ydueOHO-HCcCae10BaTeNbCKUX MPOEKTOB. Bb1O6op
y4eOHO-HCCIIE0BATENBCKOI0 MIPOEKTA U3 IPEAIOKCHHBIX.
dopMHUpOBaHNE KOMAHIbI IPOEKTA. AJITOPUTM BBITIOJTHEHUS
MIPOEKTA.
Kaxnas rpynna BeIOMpaeT 0JJUH U3 BAPHAHTOB y4eOHO-
UCCIIEI0BATEIbCKUX TPOEKTOB:
1. OneHka kayecTBa aTMOC(EPHOTO BO3AyXa
2. OreHka KauecTBa MOYB METO/I0M (PUTOTECTHPOBAHHUS
3. OrueHka KauecTBa BOJl TOBEPXHOCTHBIX BOJIOEMOB I10
OpraHOJIENTUYECKUM U PU3NKO-XUMUYECKUM
CBOMCTBaM
4. Bnusuue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX
pacTeHui
5. BuusHue coneBoro 3arps3HEHUs Ha POCT U pa3BUTHE
CEMSH BBICIINX PaCTEHUU
Ilepeuiii 5man vinoaHenus npoekma:
ObocHOBaHME aKTyaIbHOCTH BEIOpaHHOM TeMbl. BrisiBieHue
po0GIeMbl Hcce10BaHus, GOPMYITUPOBAHNE TUIIOTE3bI.
Bri6op MeTonoB uccienoBanus. Beibop Touek or6opa rnpobd
Ha TEppUTOpHUH ucciienoBannsd. [locTaHoBKa Lenel u 3a1a4y
uccnenoBanus. OnpezneneHue GopMbl IpeACTABICHUS
pe3yabTaToB HccnenoBanus. OnpeeseHue 3TanoB 1
COCTaBJIEHHE IJIaHA UCCIIE0BAHUS
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JlaGopaTopHble 3aHSITHS 6
Bmopoii sman évinonnenus npoexma: noAroTOBKa 2

HEOOXO0JMMOM TIOCY/IbI U MaTepuaa i SKCIIEPUMEHTa,
MIPOBE/ICHUE IKCIIEPUMEHTA, IEPUOINIECKas IIPOBEPKa
TeUeHHs IKCIIepUMeHTa/ cOOp Marepralia B BIOpaHHBIX
TOYKaxX 0TOOpa Mpod

Tpemuii sman evinonHeHus Npoexkma. NOJy4eHHE 2
NEPBHUYHBIX SKCIICPUMCHTAJIbHBIX JAHHBIX, TIPOBCACHHNC
CTaTHCTUYECKON 00pabOTKHU MONYyYSHHBIX JAHHBIX
Yemeepmuiii 5man 8bIN0IHEeHUsI NPOEKMA. BHISIBICHUE 2
3aKOHOMEPHOCTEH, POPMYTUPOBAaHHE BEIBOJIOB U
MPOTHO30B, OLIEHKA KAYeCTBa UCCICIyEMOro 00BEKTa 10
pe3ysbTataM OMOIKOJIOTHYECKOr0 aHAIN3a

IIpakTHYecKkne 3aHATHS 2
3ammTa npoekra. [IpeacraBienue pe3yabTaToB
BBINOJIHEHUS Y4€OHO-HCCIICIOBATEIBCKUX MIPOCKTOB 2

(BBICTYILJIEHUE C NTPE3EHTAINEH)

IIpoMe:xxyTO4YHasi aTTecTalusA (IK3aMeH)

Bcero: 144

3. YCJIOBUS PEAJIM3ALIUU JTUCHUIIIMHBI

3.1. TpeGoBanussi K MHHMMAJIBHOMY  MATEPHAJIbHO-TEXHHYECKOMY
o0ecreYeHu 10

KaOuHer ecTeCTBEHHOHAy4YHbIX AUCHUIUIMH — Yy4yeOHas ayJauTopus IJis
NPOBENCHUS  JIGKUMOHHBIX W  MPAKTHYECKUX  3aHATUM, TPYNIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTallMM, TEKYIIEr0 KOHTPOJSI M MPOMEXKYTOUHOH
arrectaru Ne 307.

OcHoBHOE 000pyAOBaHUE:

yuebHas U CHelHaTu3upoBaHHas Mebenb, yueOHas qocka, paboune mecta
JUIs 00y4aroIuxcs, paboyee MECTO MPENOoJaBaTeNsl ¢ BbIXOA0M B ceTh MIHTEpHeT.

Texuuyeckue  cpeactBa  oOydeHHs — JUIsl  TPOBEACHHUSI  3aHATHUI:
MYJIbTUMEIUHHBIA KOMILUIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPAIIMOHHBIN YKpaH,
MIPOEKTOP).

VY4eOHo-MeTouYeCcKask JOKYMEHTAIHS:

nocoOwusl, TIaKaThl, HAMJISIAHBIA U pa3aTOYHbIN MaTepual.

[IporpammHoe obecnieueHue:

Windows 10 (cpok aeicTBUS JTUIIEH3UU: OECCPOUHO).
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ITomemeHuss IJI1 OPraHM3alUU CaAMOCTOATEIbHONH M BOCHMTATEIbHOM
padoThI

1. bubnuoteka, yntanbHbii 3a1 Ne3 ¢ BbIxojoM B MHTEpHET - momenieHue
JUTSL OpPraHU3allMy CAMOCTOSITEIbBHON U BOCITUTATEIbHONU PabOTHI.

OcHoBHOE 00OpylOBaHUE: CTEJUIAKM KHWXKHbIE, Kadeapa BblIa4yM
JUTEPATYpPhI, BHICTABOYHBIM CTEIUIAX, IIKAa(bl, CTONbBI, CTYNbs, KOHIULIUOHED, 9
NEPCOHANIBHBIX ~ KOMIBIOTEPOB C TMOJKIIOYEHHEM K HH(DOPMAIMOHHO —
TEJIEKOMMYHUKAIIMOHHON ceTh «WHTepHeT»; yueOHas mebOelb, IPOeKTOp, 3KpaH,
KOHJUIIMOHED.

[Iporpammuoe obGecneuenue: Microsoft Windows Professional 7 Russian
Academic OPEN No Level (Cpok nelictBusi - mo goroopy); Microsoft Office
Professional Plus 2010 Russian Academic OPEN 1 License No Level (cpok
neiictBus — 1o JoroBopy); AnHtuBHpyc Kacmepckoro (cpok aeicTBus — 1o
noroBopy); Koncynwerantllmioc (cpok neiictBus — mo poroopy); HObB (cpok
JEUCTBUS — MO JIOTOBOPY).

HeorpanuuenHslii J0oCcTyn K  3JIEKTPOHHO-OMOJIMOTEYHBIM  CHCTEMaM
(2NEKTPOHHBIM oubnmorexkam), B AIEKTPOHHYIO uH(OPMAITMOHHO-
oOpa3oBaTeNbHyI0 Cpely 00pa3oBaTelIbHOM OpraHu3alii; K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX U UHPOPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM.

2. AxroBeii 3am Ha 483 mecta ¢ BBIXOAOM B ceTh MHTEpHET - 14
MIPOBEICHUS] HAYYHBIX KOH(EpEeHIM, CEeMUHAPOB - MMOMEIICHUE JIJIsl OpraHu3aluu
BOCIIUTATEIbHOU PaOOTHI.

TexHnuueckue  cpeacrBa  OOydeHUsT s TNPOBEACHUS  3aHATHUM:
MYJIbTUMEIUMHBIA KOMILIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPALIMOHHBIN SKpaH,
MIPOEKTOP).

OcHoBHOe  00OpyAOBaHHE: COBPEMEHHOE 3BYKOBOE, CBETOBOE M
BUJIC0000pYIOBaHUE.

3.2. UndopmanmonHoe odecnevyeHne o0yueHust

OcHoBHas JMTEpaTypa

1. KonecnukoB, C. W., OOmas Ouonorust : ydeOHOoe mocoome / C. M.
KonecuukoB. — Mocksa : KnoPyc, 2023. — 287 ¢. — ISBN 978-5-406-11707-1.
— URL.: https://book.ru/book/949522 (nara oopamenus: 13.02.2024). — Tekcr :
DIIEKTPOHHBIM.
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2. Myctadun, A. I'., buonorus : yue6nuk / A. I'. Mycradun, B. b. 3axapos.
— Mocksa : KunoPyc, 2022. — 423 ¢. — ISBN 978-5-406-09668-0. — URL.:
https://book.ru/book/943245 (mata oOpamenus: 13.02.2024). — Tekct
AIEKTPOHHBIN.

3. Speirun, B. H. buonorusa. ba3zoBbiii u yriyonenusii ypoBuu: 10—11
KJIacChl : y4eOHuk ans coo / B. H. Spemrun [1 ap.]. — 2-¢ u3gd., mep. u Jom. —
Mockgsa : Opaiit, 2023. — 380 c. — (OOmeobpazoBarenbubiii mukia). — URL:
https://urait.ru/bcode/530646 (nara ooparmienus: 13.02.2024). — ISBN 978-5- 534-
16228-8.4.

JlonoiHUTeIbHAS JIUTEpPaTypa:

1. I'enuc, J. E. MenunuHckas mapa3utosiorus [DJIeKTpOHHBIH pecypc] :
yueOnuk / JI. E. I'enuc. — Canxr-IletepOypr : Jlans, 2018. — 524 c. — Pexum
noctymna: https://e.lanbook.com/book/99116

2. Napsun, Y. P. Counnenns JIBuxeHue pacTeHuil [ DIeKTpoHHBIN pecypce] /
Y. P. lapsun. — Mockga : Jleaunrpan : U3a-so Akan. nayk CCCP, 1941. — 539
c. — URL.: http://biblioclub.ru/index.php?page=book&id=223914.

3. Hapsun, Y. P. Counnenus [Dnexrponnsiii pecypc]| / Y. P. JlapBuH ; pen.
B. JI. Komapos ; pen. C. JI. Cobons. — Mocksa : Jlenunrpan : M3n-Bo Akan. Hayk
CCCP, 1941.—691 c.—URL:
http://biblioclub.ru/index.php?page=book&id=230387

4. Manbiruda, W. B. UpentuuHocth B (Guiaocockoil, COLMAIbHONW H
KyJIbTYPHON aHTPOMOJIOTHH [DJIEKTPOHHBIN pecypc] : yuebnoe mocodue / U. B.
Mansirna. — 2-e m3a. — MockBa : Cornmacue, 2018. — 240 ¢. — URL:
http://znanium.com/go.php?id=978413.

5. Moropuna, JI. E. ®unocodckas anTponoiorust [ IIeKTpOHHBIN pecypc] :
yuebHoe nocodue / JI. E. Motopuna. — 3-¢ uza., nepepad. u aomn. — Mockaa :
NHO®PA-M, 2017. — 236 ¢. —URL.: http://znanium.com/go.php?id=758149

HNuTepHeT-pecypcesbl:

1. www.shio.info (Bcs Ouonorus. CoBpeMeHHas OWOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA).

2. www.window.edu.ru (EmuHoe OKHO JgocTyma K 00pa3oBaTeiIbHBIM
pecypcam HTEepHETA IO OMOJIOTHH).
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3. www.5ballov.ru/test (Tect nns aOUTYpHEHTOB MO BCEMY IIKOJbHOMY
Kypcy OMOJIOTHH).

4. www.vspu.ac.ru/deold/bio/bio.htm (TenexkoMMyHUKAIMOHHBIE
BUKTOPHWHBI TIO OMOJIOTHH — 3KOJIOTHH Ha cepBepe BOpOHEIKCKOT0 YHUBEPCUTETA).

5. www.biology.ru (buomorust B OTkpsiTOM KoJutemke.CalT COIEPKHT
AIIEKTPOHHBIN yueOHUK 110 Orosioruu, On-line TecThI).

6. www.informika.ru (O7eKTpOHHBINH yu4eOHHUK, OOJBIION CIMCOK MHTEPHET-
pecypcoB).

7. www.nrc.edu.ru (buonoruueckast kaptuHa mupa. Paznien KOMIbIOTEPHOTO
y4yeOHHKa, pa3paboTaHHOTO B MOCKOBCKOM TOCYAapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

8. www.nature.ok.ru (Peakue u ucdesaromue XKUBOTHbIC Poccun — TpoOeKT
Okonoruyeckoro neHtpa MI'Y um. M.B. JlomoHocoBa).

9. www.kozlenkoa.narod.ru (st Tex, KTO y4uTCs cCaM M yYUT APYTUX; OUHO
U JUCTAHIIMOHHO, OMOJIOTUN, XUMHH, TPYTUM TIPEIMETaM).

10. www.schoolcity.by (bruonorust B Bormpocax u OTBeTax).

11. www.bril2002.narod.ru  (buosmorus s mkogbHUKOB. Kpartkas,
KOMITaKTHasi, HO JOCTaTOYHO TojpoOHas wHbopmarms mo paszaenam: «OOmas
ouosorus», «boranuka», «3o00rus», «4en0BeK»).

4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHMS UCIUILINHBI

KoHTponb # oOIleHKa pe3yJabTaTOB OCBOCHUS Y4YEOHOW JIUCHUTLIIMHBI
OCYILECTBIISIETCS MPENOAABATENIEM B IPOLECCE NPOBEACHUS IMPAKTUYECKHUX
3aHSATUNA, a TaKXKEe BBIMOJHEHUS OOYYaIOIUMUCS WHAUBUIYAIbHBIX 3aJaHUM,
MIPOEKTOB, UCCIIEIOBAHUM.

Ko u HaumeHoBaHuegopMupyeMbIxX T oneHoOYHBIXMEPONPUATHI
KOMIIeTEeHIUI
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Bepcus noxymenra - 1 ctp. 36 u3 36

IlepBsiit 3x3eMILIAP

KOITHA Ne

OK 01. Bei6upatbcriocoObl pelieHus
3a/1a4 MpoQeCCHOHANTBHON AeITeTbHOCTH
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

OK 02. Ucnonp30BaTh COBPEMEHHBIE
CpPE/ICTBAIIONCKA, aHATIM3a U HHTEPIPETALIH
uHpOpMaru 1 HHPOPMALIMOHHBIE
TEXHOJIOTUH JIJIs BBITIOJTHEHUS 33124

PO eCCUOHAIIBHON JIEATETbHOCTH

OK 04. DpdexTrBHO B3aUMOIEHCTBOBATh U
paboratb
B KOJUICKTHBE U KOMaHJIe

OK 07. CozeiicTBOBaTh COXpaHEHUIO
OKpYXKarolllel cpesibl, pecypcocOepekeHuto,
IPUMEHSTH 3HaHUs 00 U3MEHEHUU KJIMMAaTa,
HNPUHIUIBI OEPEXITMBOr0 MPOU3BOJICTBA,

3¢ (PEeKTUBHO AEHCTBOBATHB UPE3BBIYANHBIX
CUTYyaIUIX

- YCTHBIH OIIpOC;
- (hpoHTANBHBIN OTIPOC;

OLIEHKa KOHTPOJIBHBIXPa0oT;

HaOJIF0/ICHUE 32 XOJOMBBITIOJTHEHUS
nabopaTopHBIX padoT;

OIICHKA BBIMTOJHEHHUSJIA00PATOPHBIX
pabor;

OLICHKA MPAKTUYECKUXPadOT
(pemieHus KaUeCTBEHHBIX, PACUETHBIX,
popeCCUOHATLHO OPUEHTUPOBAHHBIX
3a/1a4);

OLIEHKA KOHTPOJIbHBIX PadOT;

HaOJII0IEHHUE 32 X0/10M
BBITOJIHEHHSI KOHTPOJIbHBIX
pabot
- JK3aMeH

[Tpu

HE0O0XO0IMMOCTH

HHBaJINAaM 151 JIUIamM

C

OTpaHNYCHHBIMHA

BO3MOKHOCTAMHU 3A0POBbA  IIPCAOCTABILICTCA  JOIIOJHUTCIIBHOC BPCMA  JIA
IMOATOTOBKH OTBCTA IIPpU IIPOBCACHNUN HpOMe)I(YTOI-IHOﬁ aTTcCralnu.
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