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PACCMOTPEHO UM COI'TACOBAHO wmeromnueckonn komuccueinn Komemxka
CeBepooHENKOTO TexHoornueckoro nHeTuTyTa (prman) ®I'bOY BO «JII'Y um. B.
Jans»

ITpotokon Ne 01 ot «13» centsa6ps 2024 r.

PazpaGorana Ha oOcHOBe (eaepanbHOTO TOCYIapCTBEHHOIO0 00pPa30BaTEILHOTO
CTaHJIapTa CpeIHEro NpoecCUOHAIBLHOIO O00pa3oBaHMs, YTBEPKACHHOIO MPUKA30M
Munobpuayku Poccun ot 17.05.2012. Ne 413 (3apeructpupoBan B Munrocte Poccumn
07.06.2012 No 24480 (manee ®PI'OC COO), npumepHoil paboueil MHporpamMmbl
oOuieo0pa3oBaTeabHOM  AMCHMILIMHBL  «buomorus» 11 npogecCHOHaNbHbBIX
00pa3oBaTeNbHBIX OpraHu3anuii (0a30BbIi YPOBEHB, BAPUAHT 1)

[Ipencenarens komuccuun 3aMeCTUTEINb TUPEKTOPa
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e’ ; B.H. Jleckun u ,,{H. dunb
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CoctaButenn(n):

[HykanoBa Benepa ®as3oBHa, npenoaasarens CIIO Komnemxka CeBepooHEeIKOTO
texHosiornueckoro nHcturyTa (punnan) @PI'bOY BO «JII'Y um. B. Hans».

Pabouas nporpamma paccmMoTpeHa u corjacoBana Ha 20 /20 y4eOHBIN roj
[Tporokoi Ne 3acenanust MK ot «  » 20 T
[Ipencenarens MK

Pabouas mporpamMmma paccmotpeHna u coriacoBana Ha 20 /20 y4eOHbIN TOJ
IIporokoi Ne 3acenanust MK ot «  » 20 T
[Ipencenarens MK

Pabouas nmporpamma paccmoTpeHa u corjacoBana Ha 20 /20 y4eOHBIN roj
[Tporokoi No 3acemanna MK or«  » 20 T
[Ipencenarens MK

Pabouas nporpamma paccmoTpeHa u corjacoBana Ha 20 /20 y4eOHBIN roj
ITporokoi Ne 3acemadna MKor «  » 20 T
[Ipencenarens MK
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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEHN ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJILHOM JUCHUILJIAHBI «BUOJIOT UsT»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi nmporpammbl CITO

O61eo0pazoBaTenbHas JUCHUILUIMHA «bronorus» uzydyaercsi Ha 0a30BOM ypOBHE
B 00mIe00pa30BaTeIbHOM IHMKJIE Y4eOHOTro TIUIaHa OCHOBHOW MpodeccHoHaIbHOM
o0pa3oBaTenbHON MPOrpaMMbl BCEX YKPYITHEHHBIX TPYIII ClelHalIbHOCTEN/Ipodeccuit
3a uckiaoueHueM, cueayrommx: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00,
35.00.00, 36.00.00, 49.00.00, 54.00.00 (54.02.07). IlepeuncieHHBIM YKPYIHEHHBIM
rpyImnam crennaibHoCTe/mpodeccuil peKOMEHIyeTCsl U3ydaTh 00Ie00pa30BaTEIbHYIO
nucuuIuiMHy «buonorus» B oobeme 144 vaca.

TpynoemkocTs nuctumuivHel «buonorus» Ha 0a30BOM YpOBHE COCTaBIISET 72
yaca, M3 KOTOpbIX 12 wyacoB BKJIIOYAET MPO(PecCHOHATBHO-OPUEHTUPOBAHHOE
CoJiep)KaHue, YCWIMBAIOIIEE NPOQPECCHOHANIBHYIO COCTABISIONIYI0 IO KOHKPETHOM
npoeccun  WIM  cOeuuaibHocTM B 3aBucuMoctd ot PI'OC  CIIO
npodeccun/CrenualIbHOCTH.

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATUIYETCS B MPUKIATHOM
moayne (paszen 5 “buonorus B xu3HW’) I BceX mpodeccuit/crenanibHOCTed Ha
MaTepHuayie KeWcoB, CBS3aHHBIX C aHAIM30M HMH(OpMAIUU O Pa3BUTUU U NPUMEHEHUU
OMOTEeXHOJIOTH 1O  oTpacisM  Oyaymied  npodeccHOHanbHON — eATebHOCTH
oOyuaromuxcs. Kpome Ttoro, mnpodeccrnoHallbHO-OPUEHTUPOBAHHOE —COJEpIKAHUE
YUUTBIBa€TCS B pasfene 4 “Okojorus” TpU  BBIIOJIHEHUH J1a0OPAaTOPHBIX U
MPaKTUYECKUX padoT, CBSA3aHHBIX C Oyaymiedl nmpodecCHOHANbHON JeATEeIbHOCThIO
00yyJaroImuxcs.

[leppon  oOyueHHs W pacOpelnelieHue IO  CeMecTpaM  OIpeAelseT
oOpa3oBaTefibHasi OpraHu3alusi CaMOCTOATEIbHO, C YYETOM JIOTUKU (POPMHUPOBAHUS
OpPEIMETHBIX  pEe3yJIbTaToOB, 00MMX U  Npo(deCcCHOHAIbHBIX  KOMIIETEHIUH,
MEXIPEAMETHBIX CBSI3ed C JAPYrMMH JUCUUIUIMHAMU 0011e00pa30BaTEeIbHOTO U
o01enpodecCHOHAIBLHOTO IIUKIJIOB YYEOHOTO TIJIaHa.



1.3. ]_Ie.]'llfl ! IVNIAHUPYEMBIC PE3YJabTAThI OCBOCHUA THCHUILJIMHbI:

Hean: ¢opmupoBanre y CTYIEHTOB NPEACTABICHHUS O  CTPYKTYpHO-
(GYHKIMOHATBHOW OpPraHU3alluy KUBBIX CUCTEM Pa3HOTO paHra KaKk OCHOBBI MPUHSATHUS
pelIeHUl B OTHOIIEHUH OOBEKTOB KMBOM MIPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIMSIX.

3agauu:

1) chopmMupoBaTh MOHUMAHUE CTPOCHUS, MHOTOOOPa3us U OCOOCHHOCTEH >KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3allid, 3aKOHOMEPHOCTEH MPOTEKAHUSI OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUM B OKpYXKaloIlel cpelie, IeJIOCTHOM HAaydyHOM KapTHHBI MUpAa,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YyMEHHUS ONPENEATh KUBble OOBEKTHI B MPUPOJE; MPOBOIUTH
HaOJIO/ICHUST 3a JKOCUCTEMaMH JUIsl BBISIBJICHUS E€CTECTBEHHBIX U aHTPOIOT€HHBIX
W3MEHEHUM, HHTEPIPETUPOBAThH PE3YIbTaThl HAOIIOEHU,

3) cdopMupoBaTh HAaBBIKM  MPOBEACHUS  MNPOCTEHUIINX  OHOJOTHYECKUX
AKCIIEPUMEHTAJIBHBIX UCCIEI0BAHUN C COOJIIOICHUEM MPaBUIl 0€30MMACHOrO OOpaIeHUs
C 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJIOTUYECKOrO XapakTepa M3
Pa3UYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHMS MPOTHO3UPOBATH MOCIEIACTBUS CBOECH JCATEILHOCTH IO
OTHOIIICHUIO K OKpYXKalolllel cpene, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBaTH U
co0JIroAaTh MephI MPO(PHIIAKTUKY 3a00I€BaHUM.

6) chopMUpoBaTh MOHUMAHUE 3HAUUMOCTH JIOCTUKEHUM OMOJIOTUYECKOM HAYKH U
TEXHOJIOTUA B TMPAKTUYECKOW JIEATEIIbHOCTH YEJIOBEKAa, PAa3BUTHUH COBPEMEHHBIX
MEJUIIMHCKUX TEXHOJIOTHUH 1 arpoOHOTEXHOJIOTHH.



1.2.2. [Inanupyembie pe3yabTaThbl OCBOCHHS 001e00pa3oBaTeIbHON AUCHUILIUHBI B cO0TBeTcTBHU ¢ PI'OC CIIO un Ha

ocHoBe ®I'OC COO
Kox n Il1anupyeMble pe3yabTaThl OCBOEHHS AUCHUIIAHDI
HAMMEHOBAHUE
}opmupyembIx O6ume’ JIMCHMIIMHAPHBIE
KOMIIeTeHIINIi

OK 01. Beibupats
CIOCOOBI pEeLICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOr0 BOCIIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HaHWE IIEHHOCTH MAacTEepCTBa,
TPYIOIO0ue;

- TOTOBHOCTBH K aKTHBHOH J€ATEIHHOCTH TEXHOJOTHYECKOH

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAMOCTOATEIBHO  BBIMOJHATH  TaKylO
NIeSTeTbHOCTb;
- HHTEepeC K pas3nu4yHbiM cdepam mpodeccHoHaATbHOM

JeSITEIIbHOCTH,
OBnazneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMHM I103HABATEIbHBIMU
JEHUCTBUAMMU:

a) 0azoBble JJOrHYeCKHUe 1eHCTBUSA:

- CaMOCTOATENIbHO (OpMYIHpPOBaTh U  AKTYaJIM3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JJIs
CpaBHEHMsI, KJIJacCCU(PUKALUU U 0000IIeHNUS;

- OINpeAeNsaTh LEeIH ACSITeIbHOCTH, 3a/laBaTh IapamMeTphl U
KPUTEPUU UX TOCTHKEHUS;

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OHOJIOTHH B
CHUCTEME HAyYHOTO 3HaHUs; (YHKIIMOHAIBHONW TPaMOTHOCTH
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPOOIIeMm;

chOpPMUPOBAHHOCTh ~ YMEHHUSA  PACKpBIBATh  COJAEpIKAHHE
OCHOBOTOJIAralomux OHOJOTUYECKUX TEPMUHOB M TOHSTHIA:
KU3Hb, KJETKa, TKaHb, OpraH, OpPraHU3M, B, IMOIYJISLMS,

JKocucTeMa, OuoreHos, Ouocdepa; wmeradonmusM (oOMeH
BEILIECTB u MIpeBpaICHIE JHEPTHUN), roMeoCTa3
(camoperynsuus), OrocuHTE3 Oeka, CTPYKTYypHast

opranu3anus XUBBIX CUCTEM, NUCKPECTHOCTL, CaMOPEryJIsAlus,
CaMOBOCIIPOU3BCACHUC (perOJIYKLII/IH), HaCJICOCTBCHHOCTD,

U3MEHYMBOCTb, DHEPrO3aBHUCHUMOCTh, pOCT U Ppa3BUTHE,
YpOBHEBAsI OpraHU3aIHs;
chOpPMUPOBAHHOCTh ~ yYMEHHUs  PacKpbIBaTh  COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX OMOJIOTUUECKUX TEOPUA W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MPOUCXOKICHUS )KU3HU U YETOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOIIOJIATAFOIIINE

! YkasbiBatoTcs AMUHOCTHBIE M MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), popmmpyembie o0buieobpasoBaTeibHON ANCLUUNANHON

Z,U,VICLI,MI'IHVIHaprIe (npeameTHble) pe3ynbTaTbl yKa3biBatoTcsa B cooTBeTcTBMM ¢ PFOC COO (B nocneaHer peaakumm ot 12.08.2022)




- BBIABIIATD 3aKOHOMCPHOCTHU u IMPOTHUBOPCUHA B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTL KOPPCKTUBBI B  ACATCIIBHOCTH, OLCHUBATH
COOTBCTCTBHC PE3YyJIbTAaTOB TCIIAM, OLICHUBAThb pUCKH
HOCJ'IC,I[CTBI/Iﬁ JACATCIIbBHOCTH,

- Pa3BHUBAThb Kp€aTuBHOC MBIIIJICHUE Inpu  peUICHUN

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HCCIeI0BATEIbCKHE e CTBHSI:
- BJIAJETh HABBIKAMU  y4EOHO-HCCIICIOBATEILCKOH U
MPOEKTHOH JIeATETFHOCTH, HAaBBIKAMHU pa3peIieHust mpooiiem;

- BBISIBJIIATH HpI/I‘II/IHHO-CJIeI[CTBeHHI)IG CBA3HU nu
aKTyaJII/ISI/IpOBaTI) 3a1{aqy, BBIABHUT'aTh FHHOTCSy ce peHIeHI/ISI,
HAaXOJUTh  apryMEHThl Ui  JOKa3aTeJbCTBA  CBOMX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

- AHAIM3UPOBATh IMOJYYCHHbIE B XOJAE pEIICHUs 3a7aud
pe3ynbTaThl, KPUTHYECKH OIIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeThb

MMPAKTUYCCKYIO obnactu KHN3HCACATCIIbHOCTH,

HepeHOCI/ITB 3HAHUSA B HOSH&B&TCJ’IBHYIO nu
- YMCTI) I/IHTerI/IpOBaTB 3HAHUA U3 paSHI)IX HpeleeTHI)IX
o0Jacren;

- BBABUTATh HOBBIE WJAEU, TNpeIaraTh OpPHUTHHATbHBIE
MOJIXOJIBI U PEIICHHUS;

- CIOCOOHOCTh HX MHCIOJIH30BAaHMSA B II03HABATENLHOU U
COIIMAIBLHOM IPaKTUKE

Oouosornyeckue 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunoBa, J. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIbl HX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

NpUOOpETeHNE OMbITa NPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOT'O ouosioruu:

II0O3HAaHUA, HCIIOJIb3YCMbIX B

Ha6J'II-OI[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

HBHCHHﬁ; opraHu3anuu W IM[MPOBCACHUA OMOJI0TMYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUA THIIOTE3, BBISIBJICHHA
3aBUCHUMOCTH MCKIAY HCCIICAYyCMBIMU BCJIIMYUHAMU,

OOBSICHEHHUS TOJIYYEHHBIX PE3YJIbTaTOB M (POPMYIMPOBAHUS
BBIBOJZIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATHN, TEOPUU M

3aKOHOB;
C(OPMHPOBAHHOCTh ~ YMEHHUSI  BBIIEIATH  CYILECTBEHHBIE
NPU3HAKU BHUPYCOB, KIJIETOK MPOKApUOT U  IyKapHUoOT;

OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHU3MOB, BHUJIOB,
OMOTeOIeHO30B M JKOCHUCTEM; OCOOEHHOCTH TPOIIECCOB
oOMeHa BeHIECTB U TMPEBpAIlllEHUS DSHEPrUU B KIETKE,
(boTocuHTE3a, TMIACTUYECKOTO M JHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTJIOJJOTBOPCHHSI, PAa3BUTHS U
Pa3MHOKCHUS,

WHIAWBUAYAJIBbHOT'O pa3sBUTHA

(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHWE, €CTECTBEHHOTO

opraHusma

oTOopa, BUI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpeae oOWTaHUWs, BIUSHUS KOMIIOHEHTOB OSKOCHCTEM,
AQHTPOINIOTEHHBIX ~ M3MEHEHMM B  JKOCHCTEMax  CBOEH
MECTHOCTH, KPYTOBOPOTa BELIECTB U MPEBPAILIEHHE YHEPTUU B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHE 3aJ]1a4yH,
COCTaBJSATh TEHOTHUIHYECKHE CXEMbl CKpEUIMBAHUS JUIS
pa3HbIX TWUIIOB HACJEIOBaHUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBJISITh  CXEMBbI

nepeHoca BCHICCTB W DHCPrunld B

sKOocUcTeMax (1Ienu MUTaHusl, TUIIEBbIE CETH)




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeCTBa MOUCKA,
aHaJu3a u
UHTEPIIPETANN
uHpopmanuu u
UH(POPMALIOHHBIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOTI'O O3HAHMS:
- cOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKM M OOILECTBEHHOU

KYJIBTYP,
MECTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAuajiore

CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO
IOJIUKYJIBTYPHOM MHPE;

- COBEPILUIECHCTBOBAHME S3BIKOBOM M YHUTATEIBCKOW KYJIBTYDPbI
KaK CpeICTBa B3aUMOJEHCTBUSA MEXAY JIIOAbMHU M IIO3HAHUS
MUDA;

- OCO3HaHUE LIEHHOCTH HAY4YHOM JEeSATEJbHOCTH, TOTOBHOCTh
OCYIIIECTBIISATh IIPOEKTHYIO u HCCIIEI0BATENBCKYIO
JeSTeNIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

OBnajgeHne yHUBEpCalbHBIMM Y4EOHBIMHU IO3HABATEJIbHBIMU
JEUCTBUSIMU:

B) paborta ¢ nHopmManmeii:

- BJIaJIETh HaBBIKAMU MOJTy4EHUS HHPOPMALIMU U3 UICTOUHUKOB
pa3sHBIX THIIOB, CaMOCTOSITEJIBHO OCYHIECTBJIATH IIOHCK,
aHAJIN3, CHCTEMAaTU3alMI0 U MHTEPHpEeTaluo HHGOpMaluu
Pa3IUYHBIX BUJIOB ¥ POPM NPEACTABICHUS;

- CO3/1aBaTh TEKCTbl B PA3IMYHBIX (opmarax ¢ ydeTom
Ha3Ha4YeHUs] MHQPOpMAIMK M LIEJIeBOM ayAUTOpHH, BBIOHpas
ONTUMAaJIbHYIO (POpMY MPEACTABICHNUS U BU3yaIH3alluu;

- OLIGHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTh MH(POPMAIIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOPMaM;

- HCII0JIb30BaTh CpeaCcTBa UH(POPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B pPEHIEHUH KOTHUTHUBHBIX,
KOMMYHHUKaTHUBHBIX U

COOIIOIEHUEM

OpraHn3allMOHHBIX 3aga4 (¢

TpeOOBaHUH SPTrOHOMHUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PECypCOCOEpEKEHHUs, TPABOBBIX H
ATHUYECKHUX HOPM, HOPM HH(DOPMAIIMOHHON O€30MacCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUA W 3allIUThI I/IH(l)OpMaHI/II/I,

cOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  OIICHUBATH

UHPOPMALIUIO OUOJIOTUYECKOTO COJIEPYKAHUS, BKIIOYAOLIYIO
IICEBIOHAYYHbIE  3HAHWUA W3  PA3JIMYHBIX  HCTOYHUKOB
(cpencTBa MaccoBoOi  HMH(pOpMAIUH,
MaTepHabl);

COBPCMCHHBIX

Hay4HO-TIONYJISIPHBIE
WHTEPIPETHUPOBATH
HUCCIENOBAaHUNA B

STUYECKHUE  ACIEKThI
Oouosoruu,

6I/IOTCXHOJ'IOFI/II/I; paccMaTpuBaTh r100aIbHbIE DKOJOTHYECKHE

MCOUIIUHE,

npo0JieMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO TTO3UIIUIO;
COOCTBEHHBIE

c(hOpMUPOBAHHOCTh  YMEHHI

YCTHBIE

co31aBaThb

MMCbMEHHBIE U cooOmIeHnuss Ha  OCHOBE
Ouosiornueckoil MH(OpPMAIMU U3 HECKOJbKUX HCTOYHHUKOB,

I'paMOTHO HCIIOJIB30BATb MOHSATUUHBIN alrapar Oonoaoruu




nH(GOPMaLIMOHHON 6€30MaCHOCTH JIUYHOCTH

OK 04. DddexTrBHO

B3aMMOJICIICTBOBATH
u paborarb B
KOJUJICKTHBE u
KOMaHie

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTH U
CaMOOIIPEACTICHUIO,
-OBJIaJICHHUC y‘Ie6HO-I/ICCJ'Ie,I[OBaTeJ'IBCKOI71,

HpOGKTHOﬁ u COHHEU'II)HOfI JACATCIIBHOCTH,

HaBbIKaMH

OBJaagenue
JAeHCTBUSAIMU:
0) coBMecTHAasI 1eATeJIbHOCTD.

YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMU

- TOHMMAaTh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOU U
WHAUBUAYAIbHON paboThI;
- MIPUHUMATD LETH
OpraHW30BBIBATh M KOOPAWHUPOBATH JICHCTBUS IO €€
JOCTH)KEHHUIO: COCTaBJATh IUIaH JIEUCTBUM, paclpenciarh

COBMECTHOM JCATCIIbHOCTH,

pOJIM C yYETOM MHEHMH yYaCTHUKOB OOCYXJaTh pe3ylbTaThbl
COBMECTHOM paboThI;

- KOOPAMHMPOBATb U BBINOJHATH paboOTy B YCIOBUAX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJISATh INO3UTHBHOE CTPATETMYECKOE IOBEACHHUE B
pa3IMyYHBIX IPOSBIATL ~ TBOPYECTBO U

BOO6pa)KeHI/Ie, OBITh HWHHUIINaTUBHBIM

CUTyaluix,

Ogianenne YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH
NeMCTBUAMMU:

') IPUHSATHE ce0sT M IPYrUX JIOAeii:

- TNPUHUMATh MOTHBBI M aApryMEHTHI APYTUX JIIOJACH Mpu
aHaJIn3e Pe3yabTaToOB JIEATCIILHOCTH;

- MPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOICH Ha OIIUOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMU JPYTroro
YeJioBeKa

anOGpeTeHHe OIllblITa HNPUMCHCHHA OCHOBHBIX MCTOIOB
Hay4YHOI'O IIO3HAaHMU, HCIIOJIB3YCMbIX B OHOJIOrUN:
Ha6J'II-OI[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

SABJICHHI; OpraHU3allMd ¢ TPOBEICHHUS OHOIOTHYECKOTO
JKCIICPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCHUMOCTH MEXIYy  MCCIEIyEeMBbIMHU BEJIMYMHAMU,

OOBSICHEHHUS TIOJYYCHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHWEM HAYYHBIX TOHATUN, TEOPHH H
3aKOHOB




OK 07.
CopelicTBOBATH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHn
10, IPUMCHSATH
3HaHUs 00
U3MCHCHHUHU KJIMMAaTa,
TPUHIUITBL
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUSIX

B o0Js1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- c(popMHUPOBAHHOCTH HKOJOTHUECKOW KYJIbTYpPbI, TOHUMAHUE
BIMSHUS ~ COLMAIbHO-DKOHOMHUYECKMX  IIPOLECCOB  Ha
COCTOSIHUE NPUPOJHOM M COLHMAIBHOM CpeIpl, OCO3HAHHE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUIAHUPOBAHUE U OCYILECTBJICHUE JECUCTBUN B OKPYKAIOIICH
cpele Ha OCHOBE 3HAHUS LeJled YCTOMYMBOIO Pa3BUTHS
YeJI0BEUECTBA;

AKTMBHOE  HENpUATHE  JEHCTBHM, IPUHOCIIIMX  Bpex
OKpYKaroIleH cpese;

- YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE IKOJOTUYECKUE
NOCEACTBUS MPEIIPUHUMAEMBIX JIEHCTBUI, MpeaoTBpallaTh
UX;

- pacUIMpEeHHE OIbITa  JEATENbHOCTH  JKOJIOTMUYECKON
HaIpaBJIECHHOCTH;

- OBJIaACHHWEC HaBBIKaMU yqe6HO-HCCHeZ[OBaTeHBCKOI>'I, HpOGKTHOﬁ n
COLIPIaJ'H:HOﬁ ACATCIIBHOCTHU

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHATH MOJyYEHHBIE 3HAHUSA
UL OOBSICHEHHSI OMOJIOTMYECKUX MPOILECCOB M SIBICHUM, IS
MPUHATHS IPAKTUUECKUX PELIEHUI B IOBCEAHEBHON KU3HU C
Henblo  obecriedyeHus 0€30IaCHOCTH CBOErO  370POBBbSI U
3/10pOBbsl  OKPYXAIOUIMX JIIOJEH, COOJIIOEHUS 3]I0pOBOrO
o0pasa KU3HHU, HOPM I'PaMOTHOTO TMOBEIEHUS B OKpYXKarollen
MIPUPOJIHON cpene; IOHUMAaHUE HE00X0IMMOCTH
UCIIONIb30BAaHUSl JIOCTM)KEHHUI COBPEMEHHON OWMONOTHH U
OMOTEXHOJIOTHH JIsl pAlMOHAJIBHOTO MTPUPOI0II0Ib30BaHNUS




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBLHOM

JTUCHUATIIMHBI

2.1. O0beM JUCHUILIUHBI ¥ BUJbI Y4e0HOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpPaMMBbI THCHUTLIAHBI 78
B T.4.

OcHoBHoOeE conepxxaHue 78
BT. 4.:

TEopeTHYecKoe 00ydeHne 60
MPAKTUYECKHUE 3aHITHS, KOHTPOJIbHBIE PAa0OThI 14
JlaGopaTopHbie pabOThI 2
HuddepennrpoBaHHbIi 3a4eT 2




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TUCIATIIIMHBI

HaunmenoBaHmue pa3xejioB 1 TEM

Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE),
JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY./b (MPU HAJIUYNH)

O0BbeM
yacoB

Dopmup
yemble
KoOMIIeTe
HIIUH

1

2

4

Pa3nes 1. Kierka — cTpyKTYypHO-(QYHKIIHOHAJIBHAS €IMHUIIA 5KHBOTO

22

Tema 1.1.
Buosorus kak Hayka. O0mas
XapaKkTePUCTHKA JKU3HU

OcHoBHOE CoAcCpKaAaHUEC

Teoperuueckoe odyueHnue:

CoBpemeHHbIe OTpaciu OUoNIornueckux 3HaHuil. CBsi3b OMOJIOTHU C IPYTUMH HayKaMu:
ouoxumusi, Onodusuka, Ononnka, renoreorpadus u ap. Poias u mecto Guosnoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aIUU )KUBON MaTepUU.
OO0m1as XxapakTepucTUKa >KM3HU, CBOMCTBA KUBBIX CUCTEM. XUMHYECKUN COCTAB KIJIETOK

OK 2

Tema 1.2.
CTpyKTYpHO-QYHKIIHOHATbHAS
OpraHu3anus KJIeToK

OcHoBHOE€ CoAcCpKaHUEC

Teopernueckoe o0yueHue:

Knerounas teopus (T. [lIBann, M. lIneiinen, P. Bupxos). OCHOBHBIE MOJI0KEHUS COBPEMEHHON
KJIETOYHOU T€OpUHU. THIIBI KIIETOUHON OPTaHU3ALUU: IPOKAPUOTUYECKUN U DYKAPUOTUYECKUM.
OIHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTPOCHHE MPOKAPUOTHUECKOU KIIETKHU.
CrtpoeHue aykapuoTuyeckoit kietku. Heknetounsie hopMbl )KU3HH (BUPYCHI, OakTeprodari).
TectupoBanue no teme: «CTpOCHUE 3YKAPUTUUECKON KIIETKH

JlaGopaTopHble 3aHATHSA:

[Tpuobperenue onbiTa NPUMEHEHHUS TEXHUKU MUKPOCKOIIMPOBAHUS TPH BBHITIOJTHEHUH
1ab0OpaTOPHBIX padoT:
JIaGoparopHas
1. Jlaboparopnas pabota «CTpoeHUE KIETKHU (pacTeHHUs, )KUBOTHbIE, IPUObI) U KJIETOYHbIE
BKJIFOYEHHUS (KpaxmaJjl, KApOTHHOUIBI, XJIOPOIIIIACThI, XPOMOILIACTHI )»
[TonroroBka MUKpOIpENIapaToB, HAOIIOIEHUE C TOMOIIBI0 MUKPOCKOTIA, BHISIBJICHUE Pa3IHIUil
MEXy U3y4aeMbIMU 00beKTaMH, (HOPMYIHMPOBAHKE BBIBOJIOB

IIpakTHYecKkHe 3aHATHSA:

Bupycuslie u 6akTepuansHbie 3a060neBanus. OOIMe NPUHIUIIBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX
BemiecTB. OcoOEHHOCTH MPUMEHEHUs aHTHONOTHKOB. [IpenicTaBieHne yCTHBIX COOOIIEHUH ¢
Mpe3eHTaIME!, TOATOTOBICHHBIX IO MEPEYHIO HCTOYHUKOB, PEKOMEH/I0BAaHHBIX
IpernoiaBaTeneM

OK-1
OK -2
OK -4




Tema 1.3. CTpykTypHO-
(pyHxuuoHanbHbIE (PaKTOPBI
HACJIeACTBEHHOCTH

OcHoBHOe coepkaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

Xpomocomuast Teopus T. Moprana. Ctpoenue XxpoMocoM. XpOMOCOMHBIN HA0Op KIJIETOK,
TOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, FAIUIOUIHBIN U TUIIOUIHBINA HA0OD.
Hyxkneunossie kucnotsl: JJTHK, PHK HaxoxaeHue B KJIeTKe, UX CTPOCHHUE U (PYHKITUH.
MartpuuHsble Ipolecchl B KJIETKe: pelIuKaius, OMocuHTe3 Oenka, penapauus. I enernueckuit
KOJ| M €r0 CBOMCTBa

IIpakTHyeckue 3aHATHS:

Pemenue 3amay Ha OIIPCACIICHUC ITOCTICAOBATCIIbHOCTH HYKJIICOTUA0B, aAMUHOKHUCIIOT B HOPME U B
CJIydac UBMCHCHMUS ITOCJIICAOBATCIIBHOCTH HYKJICOTUAOB I[HK

OK-1
OK -2

Tema 1.4.
OO0OMeH BellecTB M NIpeBpalleHUe
JHEPrUM B KJIeTKe

OcHoBHOE€ CoAcCpKaAaHUEC

TeopeaneCKoe oﬁyqelme:

[TonsTHe MeTa0OTM3M. ACCUMUIISIINS U TUCCUMUIISIIIHS — JIBE CTOPOHBI MeTabom3Ma. THITbI
oOMeHa BeIIeCTB: aBTOTPOHBIN U TeTepoTpodHBII, a9po0HBINA U aHadpoOHBIN. [TacTuyeckuit
obmeH. DoTocuHTEe3. XEMOCHUHTE3

OK -2

Tema 1.5. 7 Kn3HeHHBIH IUKJ KJIETKH.
Muto3. Meiio3

OcHoBHOE cogepkaHue

Teopernueckoe o0yueHnue:

Kinerounslii nukin, ero nepuoasl. MuTo3, €ro CTaiuy v MPOUCXOISAIINE MPOLECCHI.
buonornueckoe 3HaueHne murosa. Menos u ero craguu. [lopenenne XxpoMocoM B MEHO03€.
Kpoccunrosep. buonornueckuii cMpIci Melo03a.

OK -2
OK -4

KonrtponbHas pabora

Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa

20

Tema 2.1
Crtpoenne opranusma

OcHoBHOE coaepxaHue

Teopernueckoe o0yueHue:

MHOroKJIEeTOYHbIE OpraHu3smMbl. B3aumocBsi3b OpPraHoB M CUCTEM OpraHoBs B
MHOTI'OKJIE€TOYHOM OpPraHu3imMe. I'omeocra3s OpraHusmMa M €ro nmoaacpskaHnme B nmpoiecce
AKU3HEACATCIBHOCTH

Tema 2.2

OcHOBHOE coaepkaHue

SN

Teopernueckoe o0yueHue:

OK -2




DopMBI PA3MHOKECHUS
opranu3MoB. OHTOT€HE3 paCTEHUH,
JKUBOTHBIX U YEJIOBEKa

®opmbl pa3MHOKEHHUsE OpraHu3MoB. becnosoe 1 nmonoBoe pazmMHokeHue. Bupl 6ecronoro
pasMHoxxeHus. [TonoBoe pasmHokeHue. ['ameTorenes y xUBOTHbIX. CIiepMaTOreHe3 U OOTeHE3.
CrpoeHnue nonoBsIX Ki1eTok. OmiogorBopenue. CamocrosTenbHas paboTa

WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUoOreHe3 u ero craauu. IloctaMOproHanbHbIN
nepuo. CTaauu mocTaMOPHOHANIBHOTO Pa3BUTHA y KHBOTHBIX U YeloBeka. [Ipsmoe u
HenpsiMoe pa3BuTue. buonorudeckoe crapeHue U cMepTb. OHTOreHe3 pacTeHui

Tema 2.3 3akoHOMepHOCTH OcHoBHOE co/lep:KaHue 6 OK-2
HacJIeI0BaHUA Teopernueckoe o0yueHue: 4 OK -4
OCHOBHbIE OHATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl I'. Menaens
(MoHOrHOpHIHOE U OJMTUOPUAHOE CKpeluBaHue). BzaumozelictBue reHoB
IIpakTHYeckune 3aHATHSA: 2
Pemenue 3aa4 Ha onpe/iesieHne BEPOSATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB
[IpU MOHO-, JIH-, TOJIMTUOPUIHOM U aHATU3UPYIOIIEM CKPEIIMBAHNH, COCTABIICHHUE
F€HOTUIIMYECKUX CXEM CKpEIIUBAHUS
Tema 2.4. CuenuienHoe HacjegoBanue | OcHOBHOe co/iep:KaHHue 4 OK-1
NPU3HAKOB TeopeTnueckoe o0yueHue: 2 OK -2
3akonbl T. Moprana. CuenieHHoe Haclle[JOBaHUE T'€HOB, HApYILIEHUE CLIETUICHUS.
HacnenoBanue npusnakos, cremieHHbIx ¢ mosom. ['eHeTnuecKoe onpeiesieHue moJia.
[IpakTHueckue 3aHsTHS: 2
Pemenue 3ana4 no onpeneneHnIo BEpOATHOCTH BOSHUKHOBEHHU S HACJIEICTBEHHBIX IIPU3HAKOB
IIPY CLETIJIEHHOM HacJI€ZI0OBAHUN
Tema 2.5. 3akoHoMepHOCTH OcHoBHOe coaepkaHue 4 OK-1
U3MEHYUBOCTH Teopernueckoe odyueHue: 4 OK -2
N3MeHUYMBOCTH MPU3HAKOB. BUIbI N3MEHUUBOCTH: HACJIEICTBEHHAS U HEHACIECTBEHHAA. 3aKOH 4 OK -4
TOMOJIOTMYECKUX PAIOB B HacieacTBeHHOM usmenunBocty (H.W. BaBuios). Myranmonnas
Teoprs M3MEHYUBOCTU. BUbl MyTaluii ¥ IpUYUHBI UX BOSHUKHOBEeHUs. Kapuotum yenosexa.
HacnencrBennsie 3a00eBanns YenoBeKa. | eHHbIe U XpOMOCOMHbBIE O0JIE3HU YeIOBEeKa.
Bbonesnu ¢ HaciencTBEHHOM MpeapacoNoKeHHOCThI0. 3HaUeHNEe METUIIMHCKON TEeHETUKY B
MPEJOTBPALLCHUN U JICYEHUN FTeHETHYECKUX 3a00JIeBaHUI YeTI0BEKa
Pa3nen 3. Teopus 3Bo/1I0nMH 14
Tema 3.1. UcTopus 3BomonuonHoro | OcHoBHOe coep:kaHue 6 OK -2
yueHusi. MukposBoonust TeopeTnueckoe o0yueHue: 4 OK-4




[Tepssie aBomonnonHbie KoHIenH (OK.b. Jlamapk, XK.JI. broddon). DBomtormonnas teopus Y.
Hapsuna. CuHTETUYECKAs] TEOPUS HIBOJIIOIMU U €€ OCHOBHBIE TTOJIOKEHUSI.

MukposBontonud. [Tomynsius kak 3JieMeHTapHast eMHUIA YBOIIOIUH. [ 'eHeTuYeCKre OCHOBBI
IBOJIIONHMH. DJIEMEHTApHBIC (DaKTOPHI IBOJIONNU. EcTeCTBEHHBINM 0TOOp — HAPABISIONTNI
¢baxTop 3Bomonnu. BunoobpaszoBanue Kak pe3ylibTaT MUKpodBotouu. TectupoBanue

Tema 3.2. Makpo3BoJironus. OcHoBHoOe coepkaHue 4 OK -2
Bo3HuKHOBeHHE U pa3BUTHE KM3HH Teopernuyeckoe o0yueHnue: 4 OK-4
Ha 3emuie MakposBosmronust. @opMbl 1 OCHOBHbIE HanpaBieHus MakposBostonuu (A.H. Cesepros). [lytu
JOCTHKEHUs Onosoruyeckoro nporpecca. CoxpaneHue Onopaznoobpasus Ha 3emie.
I'unote3sl U TeOpUM BO3HUKHOBEHUS KU3HU Ha 3emiie. [losBIeHNe NepBhIX KIETOK U UX
sBostonus. [IpokapuoTsl 1 sykapuoThl. [IponcxoxieHre MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HuKHOBEHHE OCHOBHBIX IIAPCTB 3yKapHoT. CamocTosATeNbHAs paboTa
Tema 3.3. IIpoucxo:xxaennedenoseka | OcHOBHOe colep:kaHue 4 OK -2
— aHTpoMnorexHe3 TeopeTnueckoe odyueHnue: 4 OK-4
AnTpomnonorus — Hayka o yenoBeke. CucreMaTuueckoe MojokeHue yenoBeka. CXoacTBo U
OTJINYHS YeJI0BeKa C )KUBOTHBIMHA. OCHOBHEIE CTaaAuM aHTPOIIOTCHE3A. 9BOJIIOIII/I$I
COBPEMEHHOI0 YEJIOBEKA.
YenoBeueckue pachl M UX €AMHCTBO. BpeMs u myTH pacceneHusl yenoBeKa 1o IiaHeTe.
ITprucnocoOaeHHOCTD YeI0BeKa K pa3HbIM YCIOBUAM cpe/ibl. TecTupoBaHue
Paznesn 4. Ixonorus 18
Tema 4.1. Ixosornueckue pakropsl | OCHOBHOE coep:KaHNe 2 OK-1
U CpeAbl JKM3HHU Teopernueckoe o0yueHue: 2 OK -2
Cpenpl 0OuTaHMsI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/1yIIIHAsA, TOYBEHHAS, OK-7
BHyTpuoOpranuzMeHHas. Gu3nko-xumMuieckre 0COOEHHOCTU Cpell OOMTaHHS OPTaHU3MOB.
[IpucnocoOneHust OpraHu3MoB K KHU3HU B pa3HbIX cpenax. [lonsTue sxonoruyeckoro axkropa.
Knaccudukanus skonornueckux gaxropos. [Ipasuno munumyma 0. JIubuxa. 3akon
tonepantHoctu B. lllendopma
Tema 4.2. Ilonyasiuus, cood11ecTBA, OcHoBHOe coiep:KkaHue 4 OK-1
JIKOCHCTEMbI Teoperuueckoe od0yueHue: 2 OK -2
DKojoruyeckasi XapakTepUCTUKa BUJA U MOMYJISALUN. DKOJIOTUYECKasi HUILA BUA. OK -7

DKOJIOTHYECKHE XapaKTepUCTUKU nomysiun. Coo0IecTBa u 3KocucTeMbl. bruonenos u ero
cTpykTypa. CBsI3U MEXIy OpraHnuzMamu B 6roreHose. CTpyKTypHbIE KOMIOHEHTHI 3KOCHCTEMBI:




MPOAYLIEHTHI, KOHCYMEHTBI, peyleHTbl. KpyroBOpoT BELIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue ypoBau

HpaRTn'{ecmle 3aHATHUA:

Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTENN SKOCUCTEMBL. buoMacca 1 mpoTyKIHs.
DKoJIIOTHYEeCKHEe TUPAaMUJIBI YHCel, OnomMacchl v 3Hepruu. [IpaBuiio mupaMuabl SHEPTUH.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 IEPEHOCY BEILECTBA U DHEPTUU
B DKOCHUCTEMAX C COCTaBJIEHUE TPO(YUUECKUX Lienell ¥ mupamMu 6MoMacchl U SHEPTUu.
CamocrosrenbHas padora

Tema 4.3. buocepa - riodaabHasn
IKOJIOTHYECKAs CHCTeMAa

OcHoOBHOE co/lep:KaHue

Teoperuueckoe odyueHnmue:

Bbuocdepa — xxuBas obonouka 3emnu. Passutue npeacrasienuii o buocdepe B Tpyaax B.1.
Bepnajckoro. O6mactu 6uocdepsl 1 ee KOMIOHEHTHI. JKuBoe BemecTBo Onocqepsl u ero
GbyHKIHN.

3aKOHOMEPHOCTH cyliecTBoBaHus O6nochepnr. OcodeHHOCTH OHOC(hephl KaK rI100aIbHOM
sKocucTeMbl. [lnHaMudeckoe paBHOBecue B Onocdepe. KpyroBopoTs! BemecTs u
OMoreoXuMHIeCcKue IUKIbL. [100anbHbBIe SKOTOTUYECKHUE TPOOIEMBI COBPEMEHHOCTH.
TectupoBanue

OK-1
OK -2

OK -7

Tema 4.4. BiusiHue aHTPONOTreHHbIX
(¢axkTopos nHa 6uochepy

OcHoBHOE CoACPKAHUEC

Teopernueckoe o0yueHnue:

AHTpoOnoreHHble Bo3/1eHCTBHS Ha Ouocdepy. 3arpsi3HeHHs Kak BUJI aHTPOIIOT€HHOTO
BO3/EHUCTBUS. AHTPOIOT€HHbIE BO3/IeHCTBHS Ha aTMochepy. Bo3aelicTBust Ha ruapocdepy.
BosgeiictBus Ha nutocdepy. AHTPONIOTEHHbIE BO3JIEHCTBUS HA OMOTHUYECKUE COOOIIECTBA.
VYray6ieHHO U3y4yaroTcst OTXO/Ibl, CBSI3aHHBIE C OIpeleIeHHON podeccreil/crnennanbHOCThIO

OK-1
OK -2
OK -4
OK -7
IIK ...

Tema 4.5. Biausinue conuajibHO-
IKOJIOTMYECKUX (PAKTOPOB HA
3/I0pPOBbE YeI0BeKa

OcHoBHOE coaep:xaHue

Teoperuueckoe od0yueHue:

N

310pOBbE U €ro cocTaBiistomne. PakTopsl, MOJ0KUTEIBHO U OTPULIATEIBHO BIUSIOLINE HA
opranusMm uesnoBeka. [Ipo0iema TeXHOTeHHBIX BO3/IEHCTBUI Ha 3710POBbE YeIOBEKA
(97€eKTpOMAarHUTHBIE TOJISI, OBITOBAsE XMUMUS, U30BITOUHBIE IIIYMBI, paJdalys U T.11.). AJanTarus
OopraHmsma yesnoBeka K akTopaMm okpyxaromiet cpeasl. [IpuHuune popmupoBanus
310poBbecOeperaroniero nopeaeHus. @u3nueckas akTUBHOCTD U 3710poBbe. buoxummueckue
acIleKThl pallMOHAJILHOIO ITUTAHUS.

IIpakTu4yeckune 3aHATHSA

«BnusHue abuoTnyecknx (pakTOpoB Ha yesloBeKa (HU3KHUE M BHICOKHE TEMIIEPATYPHI)»

OK -2
OK-4
OK-7
IIK ...




N3yueHne MeXaHU3MOB alallTallud OPraHU3Ma 4eJIOBEKa K HU3KUM U BBICOKUM TeMIIepaTypaM U
00BSICHEHHUE MOJTyYCHHBIX PE3YIbTATOB U (POPMYIHPOBAHUE BHIBOJIOB (TUCHBMEHHO) C
HCIIOJIb30BAaHUEM HAYYHBIX ITOHATUH, TECOPUN U 3aKOHOB.

Pa3znen 5. buojorus B :KM3HHU 2
Tema 5.1. BHOTEXHOJI0THHU B KU3HHA OcHOBHOE cojiep:KaHue 2
KasKI0ro Teoperuueckoe coaepxraHue: 2
buorexHonorus kak Hayka v mpou3BoicTBO. OCHOBHBIC HAMPABIICHUSI COBPEMEHHOMN
onorexHonorud. Merozasl Onorexaonoruu. OObEKTHl OMOTEXHOJIOTUN. DTHUKA
OMOTEXHOJIOTMYECKUX M TEHETHYCCKUX IKCIIEpUMEHTOB. [IpaBuia movcka v aHaimsa
OMOPKOIOrMYECKO HHPOPMALIMK U3 PA3TUYHBIX HCTOYHUKOB (Hay4Has U y4eOHO-Hay4dHas
JTUTepaTypa, CpeAcTBa MaccoBoi HH(GOpMaLUK, ceTh IHTEpHET U Apyrue)
JIuddepeHnupoBaHHbBII 3aUeT 2

OK-1
OK -2
OK-4
IIK ...

Bcero:

78




3. YCJIOBUSI PEAJTU3ALIUU TIPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM
JUCHUILIAH

3.1. lns peajM3anMu NPOrpaMMbl JMCHUILTHHBI JOJKHBI OBITH MPEIyCMOTPEHbI
cJIeAyoIIHe cCrelHaJbHble OMelIeHUs

Kabuner «buonorum», OCHaIIEHHBIH O0OpyJAOBaHHEM: MeOENb, JOCKa, MeT,
HarsigHbIe MOCOOMS (KOMIUIEKTHI Y4YeOHBIX TaOJIMIl, IIJIaKaTOB), TEXHUYCCKUMHU
cpencTBaMu OOy4YEHHS: KOMIIBIOTEp C YCTPOWMCTBAMHU BOCIIPOM3BENICHUS 3BYKA,
IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM, YKA3Ka-TIPE3CHTEP ISl MPE3CHTALIHI.

JlaGoparopusi, OcCHailleHHass OOOpyJOBaHMEM ISl TPOBEJCHUS 3aHSATUM:
MUKPOCKOITBI, CEKyHIOMEp, TOHOMETp, JlabopaTopHas mocyaa (poOUpKH, TOICTaBKU
JUTSI IPOOMPOK, THUHIIETHI, MECOK, CTYNKH C TECTUKAMH, MPEIMETHBIC M TTOKPOBHBIC
CTEKJIa, CTEKJSTHHBIC TMAaJOYKH, MpenapoBalibHBIC WIJBI, (UIBTpOBalbHAA Oymara
(canderkn), crakaHbl) TUIIEPTOHUYECKUN pacTBOP XJopuaa HaTpus, 3%-HbI pacTBOP
NepoKCUaa BOJOPOJA, PACTBOp HoJa B WOAUCTOM Kajuu, TIULEPUH, KIyOHU
KapTodens, JUCT 3JI0JeH KaHAJCKOW, IJION PSOMHBI OOBIKHOBEHHOU (PSOMHBI WU
TOMAaTa), TyK penyaTblid, pa3BEJICHHbBIE B BOJIC IPOXKIKHU);

3.2. UndopMaunoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

Jlns  peanuzanuu  mporpaMmbl  OMOIMOTEUHBIM  GOHA — oOpa3oBaTEILHOM
OpraHu3alMKi JOJDKEH WMETh IeYaTHhIE W/WIM DJIEKTPOHHBIE O00pa3oBaTeIbHBIE W
uH()OpPMAITMOHHBIE  PECypChl,  PEKOMEHJIOBaHHbIE  JUIsl  WCIOJb30BaHUA B
00pa3oBaTesbHOM TIpoliecce, He CTapllle MSATH JeT C MOMEHTA U3/IaHuUs.

PexomenmyemMble mneuyaTHbIE W3MaHUS M0 peanu3anuu o01eo0pa3oBaTebHON
JUCHUIUIMHBL TPEJCTABICHb B METOJMYECKUX PEKOMEHIAIMSAX IO OpraHu3aluu
00yueHus.



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30BATEJIBHOI TUCHUATIIMHBI

KOHTpOJIb U OlleHKA PEe3yIbTaTOB OCBOCHHUS 00I11€00pa30BaTEIbHON AUCIUTUINHBI
pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPaBICHHBIE HA (POPMUPOBAHUE
00X u npo¢eCCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3ziesiaM U TeMaM COACpKaHHs y4eOHOTO
MaTepuaa.

Oomasn Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeH U

Paznen 1. Knerka — KonTponbnas pabota
CTPYKTYPHO- «MoueKymsipHbIN YPOBEHb

¢GyHKUHOHA/IbHASI €AMHALA OpraHu3aluu KUBOT0»
KUBOI'0

OK 02 buonorus xak Hayka. O61ias 3anoaHeHne Ta0INIBI C OIMMCAHUEM
XapaKTePUCTHKA KU3HU METOI0B MHKPOCKOTTMPOBAHHMS C MIX
JIOCTOMHCTBAMHU M HEJOCTATKAMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIbI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKHMBOT'O

OK 01 CrpykrypHO-hyHKIIMOHaNbHAs |OLieHHBaeMas JUCKYCCHs 110 BOIIPOCAM
OK 02 OpraHu3anus KIeToK JEKIUU

OK 04 Pa3paboTka MEHTaIBHOM KapThI IO
KJ1accH(UKAIMK KIETOK U UX CTPOCHUIO
Ha MPO- ¥ 9YKAPHUOTHIECKUX U TIO
I[apCTBaM B MHHU TPYTIIax
Beimonaenue u 3ammra 1ab0paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKITIOUCHHUS (Kpaxmall, KapOTHHOU/IBI,
XJIOPOTIJIACThI, XPOMOILIACTHI )»
[Ipaktuyeckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
UCTOYHUKOB, PEKOMEHIOBAaHHBIX
MperoiaBaTesieM

OK 01 CrpykTypHO-QyHKIHOHATIbHBIE |DPOHTAIBHBIN OIIPOC

OK 02 (bakTOphl HACIIEICTBEHHOCTH Pazpabotka rioccapus
Pemenue 3a1a4 Ha onpenencHue

IIOCJIEI0BATEILHOCTH HYKJIEOTU/IOB,
AMUHOKMHCIIOT B HOPME U B ClIy4ae
M3MEHEHUS [TOCJIE10BATEIbHOCTH
Hykaeornaos JJHK

OK 02 OOMeH BelecTB u OpOHTATBHBIN OMPOC

IpEBpAIICHUE SHEPTUM B KJIETKE | 3AIOIHEHNE CPABHUTENBHOM TaOIUIIbI
XapaKTepUCTUK THUIIOB OOMEHa




BEILIECTB

OK 02
OK 04

JKU3HEHHEIN IIUKIT KIETKH.
Muto3. Meiio3

OO6cy>xaeHre o BoIpocam JeKIHH
Pa3paboTka IeHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Paznen 2. Ctpoenue u
(pyHKkuMM oprannzma

KonTponbnas pabota “CtpoeHue u
p p
byHKIIMKM opraHnu3mMa’”

OK 02
OK 04

Crpoenue opranuzma

OnenuBaemas 1UCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTEpUCTUKON
ux QyHKIUN

OK 02

®opMbl pa3MHOKEHUS
OpraHU3MOB

@poHTaTBHBIN OMTPOC

3anonHeHne TabauLbl ¢ KpaTKou
XapaKTepUCTHKON U puMepaMu hopm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHH, )KUBOTHBIX
U YeJIOBEKa

Pa3zpaboTka JeHThI BpeMEHH C
XapaKTEPUCTUKOMN ITAIOB OHTOTEHE3a
OTJI€JIbHOM T'PYNION )KUBOTHBIX U
YEJIOBEKA IO MUKPOTPYIIIam
Tect/onpoc

CocraBJicHHE )KU3HCHHBIX ITUKJIOB
pacTeHul 1o otaenaM (MOXOBHUIHbBIC,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAJOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN ONPOC

TecT mo Bompocam JieKuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAHUU,
COCTaBJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIBaHUSI

OK 01
OK 02

CuerieHHOE HaclleJ0BaHue
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pewenue 3anau Ha onpenenexHue
BepOSITHOCTI/I BO3HHUKHOBCHUSA
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HaCJIeJOBaHHH,
COCTABJICHUEC TCHOTHUIINYCCKUX CXEM
CKpEIIBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHue Tuna
MYTallMH IIPU [iepegaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJICHHE TEHOTUIIMYECKUX CXEM
CKpEILIMBaHUS




Pa3znea 3. Teopus 3BoJ1IonUN

Kontponbnas padota “TeopeTndeckue
ACHEKTHI BOJIIOIIMHN KU3HH Ha 3emire”

OK 02 Hcropust 3BOJIIOLIMOHHOTO @pOHTaIBHBIN OITPOC

OK 04 Y4YEHUS. MI/IKpOZ)BOJ'IIOLII/I}I Pa3pa60TKa rjioccapus TCpMUHOB
Pa3paboTka JeHTBl BpeMEHU pa3BUTHUS
9BOJIIOLIMOHHOTO YYEHHUS

OK 02 MakposBotonus. OueHuBaemasi TUCKyCCHUS:

OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3eMiie OHOJOrN4eCKON TEPMUHOJIOTUU U

CUMBOJIUKH JUIsl I0KA3aTeNbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CHCTEMAaTHYECKHUX TPYII
Pa3paboTka 1eHTbl BpeMeHU
BO3HUKHOBEHUS M Pa3BUTHS KU3HHU HA
3emuiie

OK 02 [IpoucxoxaeHue yenoBeka — OpOoHTAIBHBIN ONPOC

OK 04 AQHTPOIIOreHE3 Pa3paboTka neHTbl BpeMEeHU
MPOUCXOXKICHUS YeTIOBEKa

Paznen 4. Ixkojorus

OK 01 Dkonorudeckue HakTopsl U TecT mo skosornueckum GakTopam u

OK 02 Cpe.bl XKU3HU cpeliaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomynsius, cooOriecTna, CocraBieHue cxeM KpyroBopora

OK 02 HKOCHUCTEMBI BEIIECTB, HCIIOJIb3Ys MAaTEPUAJIbI JICKI[HN

OK 07 Pemenne npakTHKO-OPHEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUM 110 IEPEHOCY
BEILECTBA U SHEPTHHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKUX LIenei n
nupaMuzi OMOMAaCChl U SHEPTUU

OK 01 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHS

OK 02 HKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BinsHMe aHTPONIOTreHHBIX Tect

OK 02 ¢dakTopoB Ha Ouochepy [IpakTuyeckas padora “OTx0/b!I

OK 04 POU3BOACTBA”

OK 07

OK 02 Bnusinue conmanbHo- OnenuBaemast TUCKyCCHS

OK 04 SKOJIOTHYECKUX (PaKTOPOB HA Brinonaenue nabopatopHoii paboThl Ha

OK 07 310POBBE YEIIOBEKA BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bausiaue abuoTuyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMneparypsl)”

Pa3nes 5. buosnorus B :kM3HM  |3aInnTa Kenca: IpeICTABICHNE

pe3yabTaTOB pelIeHUs KelcoB
(BBICTYILIEHUE C TTPE3EHTAIUEH )

OK 01 buorexHosnoruu B JKU3HU BrinonHenue kelica Ha aHaIu3

OK 02 KaKJI0TO MH(OPMALIUY O HAYYHBIX JOCTHKEHUSIX




OK 04

B 00JIaCTH T€HETHYECKUX TEXHOJIOTUH,
KJIETOYHOW WHKEHEPUH, MTHUIIEBHIX
OMOTEXHOJIOTHH (110 TpymIam),
MIPEJICTABJICHUE PE3YIHTATOB PEIICHUS
KelcoB

OK 01 [TpombinnenHast OuorexHosorust |BoimonHenue keiica Ha aHANK3

OK 02 uH(bOpMaIuu O Pa3BUTUI

OK 04 MPOMBIITUICHHOW OMOTEXHOJIOTHH (110
rpymnmnam), IpeJacTaBlIeHue Pe3yIbTaToOB
pElIeHHS KeCOB

OK 01 ConuanbHO-3THYECKUE aclieKThl | BoimonHeHue keiica Ha aHANN3

OK 02 OMOTEXHOIOTUiI UHPOPMALIUU 00 STUUECKUX aCHEeKTax

OK 04 pa3BUTHsI OMOTEXHOJIOTHH (110
rpynmnam), IpeJacTaBlIeHue Pe3yIbTaToOB
pelIeHus KeMcoB

OK 01 buorexHosoruu u Texuudeckue | BoinonHeHue kelica Ha aHaIU3

OK 02 CUCTEMBI uH(bOpMaIIUU O Pa3BUTHUS

OK 04

OMOTEXHOJIOTHI C MPUMEHEHHEM
TEXHUUYECKUX CHCTEM (10 TpyIIam),
IpEeJICTaBICHUE PE3YIbTATOB PEIICHUS
KEHCOB
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