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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEFHOI
JANCHUITVIMHBI OY 1.08 BUOJIOI'UA

1.1. MecTO JUCUMIVIMHBI B CTPYKTYPe OCHOBHOM NpodecCHOHAJIbHOI 00pa30BaTe/IbHOM
NporpamMmbI:

OOmeoOpa3oBarenpHass  aucuuiuinHa  «buonorus» — sBisieTcs  O0sI3aTENBHOW  YacThIO
0011e00pa30BaTENILHOTO IMKJIA 00pa30BaTeIbHON MPOTpaMMbl B COOTBETCTBHU C (eaepabHbIM
roCy/IapCTBEeHHBIM 00Opa3oBaTelbHbIM cTangapToMm (nanee — @I'OC) cpennero mpodeccHoHaTBLHOTO
obpazoBanus (manee — CIIO) mo mpodeccun 08.01.28 Mactep OTICIOYHBIX CTPOUTEIBHBIX U
JIeKOPaTUBHBIX padoT.

1.2. lleqin 1 NJIaHMPYeMble pPe3yJibTaThl 0CBOECHHSI JUCIIUIJIMHBI:
1.2.1. Hean aucuMJInHbI

ConeprkaHue Mporpammbl 00IIe00pa30BaTEIbHOW JUCIUIUIMHBL «BHOJIOTHS» HampaBlIeHO Ha
JOCTH)KEHHE PE3YNIbTaTOB €€ M3ydeHusi B cooTBercTBUU c Tpeboanusimu OI'OC COO ¢ yuerom
npodeccuonansroit HanpapieHHocTH ®I'OC CIIO. Ilens w3yueHUs MUCHUIUTHHBI «bUONIOTHS» Ha
0a30BOM YpOBHE — OBJaJeHHEC OOYYAIOUMMHCA 3HAHUSAMH O CTPYKTYpPHO-()YHKIMOHATBEHON
OpTaHU3aIMH )KUBBIX CHCTEM PAa3HOTO paHra U MPHOOpPETeHHE YMEHHI MCIIOJIb30BaTh ATH 3HAHUS /IS
IPaMOTHBIX JICHCTBHI B OTHOIIEHHH OOBEKTOB KUBOW MPUPOJBI M PEIICHUS PA3IMYHBIX KU3HEHHBIX
pooJeM.

3apaumn:

— OCBOGHHE OOYYAIOUIMMHCS CHCTEMBI 3HAaHUI O OMOJIOTHUYECKUX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTEe3aX, MpaBHIaX, CIyXKallUX OCHOBOM i  (QopMHUpOBaHUS
MIPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHOU KapTUHE MUDA,

— MeToJaxX HAay4YyHOTrO MO3HAaHWs, CTPOCHWH, MHOTOOOpPA3WU M OCOOCHHOCTSIX JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHM3AIUH, BBIAAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX HCCIIECIOBAHUSX B
Oouooruu;

— (QopmupoBanue y 0OydYalOMMXCS IMO3HABATEIBHBIX, HHTEIJICKTYAIBHBIX M TBOPYECKUX
CTIIOCOOHOCTEH B MpOIecce aHaN3a IaHHBIX O ITYTSIX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISAJIOB,
UJeH U MOAX0/I0B K M3YUEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIUy;

— CTaHOBJICHHE y O0ydYaromuxcs oOmmIel KyJIbTypbl, (YHKIMOHAIBHONW TPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSCHATH W OIICHWBATH SBICHHS OKPYXKAIOIIETO MHpa KHBOW TPHPOIBI Ha
OCHOBaHUWU 3HAHUH U OMBITA, TTOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

— (QopmupoBanue y 00ydarOMMXCsl YMEHUH HIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKUX 3HAHUH
B MPAKTHUYECKOH JCATEIHHOCTH YEIIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUAX TEXHOJIOTHIA
U arpoOMOTEXHOJIOTHHA;

— BOCHHUTaHWE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEIIOBEKOM JKHBOH MPHUPOIHI,
HEOoOXOIUMOCTH OepeXHOro OTHOUIEHHS K HeW, COONIOJCHHS OTHYECKUX HOPM IpHU
MIPOBEICHUHN OMOJIOTHYECKUX UCCIIETOBAHHIA;

— OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUHU [UIsI TIOBBIIICHUS YPOBHS OKOJIOTHYECKOM
KYIBTYpPHI, ISl POPMUPOBaHUS HAYIHOTO MUPOBO33PEHUS;

— TpUMEHEHHE NPUOOPETEHHBIX 3HAHUW W YMEHUW B TIOBCETHEBHOW KHU3HU IS OLICHKH
MOCJICICTBHI CBOCH ACATEIHPHOCTH IO OTHOIIEHUIO K OKPYXKAIOIIEH cpene, COOCTBEHHOMY
30pOBBIO,  OOOCHOBaHME MW  COOMOJeHHE  Mep  NpoUIaKTHKKA  3a00JIeBaHMIA.
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1.2.2. Ilnanupyemble pe3yJbTAThl 0CBOEHHS 00111e00pa30BaTeJIbHOM IUCIUILUIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne qucnuIuinHa umeet pu popmupoBanuu 1 pazsutun OK, 1K u JIP.

O6mue xomnerennuu (nainee — OK) u npodeccuonanbupie komnerenuuu (nainee — [1K) ®I'OC
CIIO B COOTHECEHHH C JTUYHOCTHBIMU, METANPEAMETHBIMH U TPESIMETHBIMU PE3yJIbTaTaMu O0yUYeHUS
6a3oBoro ypoBHs (naee — [1P6) ®I'OC COO npeacraBieHbl B TaOIUIIE:



Koa n IInanupyemble pe3yJbTaThl 0CBOCHHS AUCHUIIIHHBI

HANMMEHOBaHHe

(l)OpMprEMbIUX Oo0mue JMCcHUNIMHAPHbIE

KOMIeTeH Ui
OK O01. Bwibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI OTpaxars B yactu: | [IP6 1. ChopMupoBaHHOCTh 3HAHUI O MecCTe M POJH OHOIOTHU
CHOCOOBI  pElICHUs | TPYAOBOIO BOCIIUTAHUSA: B CHCTEME HAy4YyHOrO 3HaHUA; (YHKIHMOHAIBHONW TI'PaMOTHOCTH
3aga4 - TOTOBHOCTh K TPYAY, OCO3HaHME IICHHOCTH MAacTEpCTBa, | YEJIOBEKA JUIS PEIICHHS KU3HEHHBIX MPOOIeM.
poeCCUOHAIBHON | TPYyIOIIO0ue; I[IP6 2. CdopMHPOBAaHHOCT, YMEHHS PACKPBIBATH COJCPIKAHHE
JeSATeIbHOCTH - TOTOBHOCTh K aKTHBHOH JEATEIILHOCTH TEXHOJIOTMYECKOW | OCHOBOMOJATAOMIUX OHOJOTHYECKUX TEPMHUHOB M  TOHITHM:
MIPUMEHUTEIHHO u COLIMATIbHOU HAIpPaBIEHHOCTH, CIOCOOHOCTH | JKM3Hb, KIJIE€TKAa, TKaHb, OpraH, OPraHu3M, BHJ, MOILYJISILIHNS,
K pa3IMYHBIM | HHUIIMHPOBATH, IUIAHUPOBATH H CAMOCTOSTENIFHO BBIIOJHSTH | DKOCHCTEMa, OMOIeH03, Onocdepa; Mmeraboan3M (0OMEH BelecTB
KOHTEKCTaM TaKylo JAesITeIbHOCTD; W TpeBpalleHue DSHEpruu), ToMmMeocTa3 (camMoperysuus),

- UWHTEpeC K pa3MyHbIM cdepaM MmpoPecCHOHATHHON
JEeITEILHOCTH.

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnazneHnue yHUBEpPCAIbHBIMU YU€OHBIMU MTO3HABATEIbHBIMU
JIEHCTBUSIMU

a) 6a30BBIC JJIOTUYECKHUE ICHCTBUS:

- CaMOCTOSITENILHO (HOPMYJIUPOBATh U aKTyaIHM3HUPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYNICCTBECHHBIA TPU3HAK WM OCHOBAHUS
JUIS CpaBHEHMsI, KiIacCU(UKAIUKA U 0000IICHHS;

- OIIPEJISIISATH e IeATEIIBHOCTH, 33/1aBaTh TapaMeTPhl

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTPUBAEMBIX SBJICHUSIX;

- BHOCHUTH KOppeKTI/IBBI B
COOTBETCTBHE PE3yJIbTaTOB
MOCIEACTBHI ACATECILHOCTH,
0) 0a30BbBIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIBCKOM

U TPOEKTHOM JEeATEIbHOCTH, HAaBBIKAMHU Ppa3pelICHUs
npobiuewm;

- BBIAABIIATH HpI/I'—II/IHHO'CJ'Ie)ICTBeHHBIe CBA3HN

JCATCIIBHOCTh, OIICHUBATH
acjaiaM, OICHUMBATbL PHCKU

OuocuHTe3 Oenka, CTPYKTypHAash OpTraHU3alisl >KUBBIX CHCTEM,
JICKPETHOCTD, caMoperyJsinus, CaMOBOCIIPOU3BEICHUE
(peripomykiusi), HACJIEJICTBEHHOCTb, M3MEHYUBOCTb,
HHEPro3aBUCHMOCTB, POCT U Pa3BUTHE, YPOBHEBAs OPTaHU3ALINSI.

[1P6 3. CdopMHpPOBAaHHOCTE YMEHHS PACKPBIBATh COJEPIKAHHE

OCHOBOIIOJIATAIOIIMX  OMOJOTMYECKMX TEOPUH W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallHOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOKICHUS )KU3HU U YEIIOBEKA.

I1P6 4. CdopmupoBaHHOCTH YMEHUSA packpbIBaTh

OCHOBOTIOJIATraoNIue OMOJOTHYECKUe 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengensa, T. Moprana, H.W. BaBumoa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHuiibl X NPUMEHHUMOCTH K KHUBBIM
CHCTEMaM.

ITP6 5. IlpuoOpeTeHne ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4HOTO MMO3HAHUS, UCTIOIB3yEeMbIX B OMOJIOTUH: HAOIOICHUS

1 ONMCAHMS JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHU3aluu
U TIPOBEACHUS OHMOJOTUYECKOTO OKCIEPUMEHTA, BBIIBUIKECHUS
TUIIOTE3, BBISBJIICEHUS 3aBHCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OO0BSICHEHHS MOJTYYEHHBIX pe3ynbTaToOB
u  (HopMyTUpOBaHUS BHIBOJAOB C HCIOJIB30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB.

ITP6 6. ChopMHUPOBAHHOCTh YMEHHS BBIICIATH CYIIICCTBCHHBIC
NMPU3HAKK  BUPYCOB, KIJIETOK MNPOKAPHUOT M  JYKAPHOT;
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Y aKTYaJIM3UPOBATH 33/1a4y, BHIJIBUTATh THIIOTE3Y
€e pEeNICHUs, HAXOIWTh ApPryMEHTHI JJs JI0Ka3aTelIbhCTBa
CBOMX YTBEpPXJICHUWI, 3aJaBaTh IMapaMeTpbl M KPUTEPUU
pelIeHus;

- QHAJIM3UPOBATh TOJYYCHHBICE B XOJI€ PCIICHHS 3a7adu
pEe3yNbTaThl, KPUTUYECKH OICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
pa3pabaThiBaTh IUTAH PEIICHUS IPOOJIEMBI C YYETOM aHAIN3a
UMEIOIINXCS MATEPUAITLHBIX U HEMAaTEPHUAIbHBIX PECYpPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

Y TIPAKTUYECKYIO 00JIaCTH KHU3HEIEATCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obacrei;

- BBUIBUTaTh HOBBIC HJICH,
MOJIXO/BI M PEIICHHS

npeajaratb OpUIrMHAJIbHBIC

OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OHMOTeOIIeHO30B U DKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB M IPEBPAlCHHS DHEPIHH B KICTKE, (OTOCHHTE3A,
IUTACTHYECKOTO W JHEPreTHYEeCKOro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, Meii03a, OIUIOAOTBOPCHHS, PA3BUTHS M Pa3MHOKCHHS,
WH/IMBUYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHesa), O0prObI 3a

CYLIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA00Opa30BaHUS,
IIPUCIIOCOOTIEHHOCTH OPraHU3MOB K Cpele OOMTaHMsl, BIUSHUS
KOMIIOHEHTOB KOCUCTEM, aHTPOIOTNeHHbBIX U3MEHEHUH

B DKOCHCTEMaxX CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBpAIlEHUE SHEPTUU B buochepe.

[1P6 7. CdopmMHpOBaHHOCTH yMEHUS TPUMEHATH MOJYYCHHBIC
3HAHUA AJI1 OOBSICHEHHs] OMOJOTUYECKMX MPOIECCOB U SIBICHU,
JUTSI TIPUHSTHUS MPAKTUYSCKUX PEIICHU B TIOBCETHEBHOM KU3HU

C uenblo obecrieyeHus OE30MACHOCTH CBOETO 3I0POBbS U
3I0POBBSI OKPYXAIOIIUX JIFOJAEH, COOJIIOCHHS 3J0pOBOTO 00pasa
JKU3HU, HOPM TPaMOTHOT'O MTOBEICHUS B OKPYKaIOIIel MPUPOIHOI
cpezie; MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKCHUN
COBPEMEHHOI OHOJOTMH M OMOTEXHOJOTUH ISl PAllMOHAIBHOTO
MIPUPOJIOTIONE30BAHHS.

ITP6 8. CcdopMupoBaHHOCTH yMEHHs pelaTb OMOJIOTHYECKHE
3aJ]auM, COCTABJISITh TCHOTHITNYECKUE CXEMBI CKPEITBAHUS

JUTSL pa3HbIX THUIIOB HACJIEJOBAHMS MPU3HAKOB y OpPraHU3MOB
COCTaBJISITh CXEMbI NIEPEHOCA BEIIECTB U SHEPTUU B HKOCHCTEMAX
(1enu MUTaHMs, MUIIEBBIC CETH).

I[TP6 9. CdopmupoBaHHOCTh YMEHHI KPUTHYECKH OICHUBATH
nH(pOpMaLIMI0  OHOJIOTUYECKOTO  COJEPIKAHMS, BKIIIOYAIOLIYIO
TICEBJIOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHHKOB (CpeicTBa
MaccoBoM MHGOpMaNUU, HAay4YHO-TIONMYJSPHBIE MaTepualbl);
MHTEPIPETHPOBATH TUYECKHE aCTIEKThI COBPEMEHHBIX
HCCIICIOBaHUN B OHWOJIOTMH, MEAHWIIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh  TJIOOAJbHBIE  JKOJOTHYECKHE  IPOOIEeMbI
COBPEMEHHOCTH, (OPMHPOBAaTH IO OTHOMICHWIO K HHM
COOCTBEHHYIO TIO3HIIHIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC




IMUCbMCHHBIC U YCTHBIC COO6H_[CHI/I$I Ha OCHOBE OHOJIOTMYECKOM
I/IH(i)OpMaLII/II/I us3 HCCKOJBbKHNX NCTOYHHKOB, rpaMOTHO
HCITIOJIE30BaTh MOHITHHHBIN alrirapar ouomaoruu

OK 02.
Hcnonb3oBars
COBpEMEHHBIC
CpeIcTBa  IIOMCKAa,
aHaim3a

U HUHTEpHpeTanuu
uHpopMauu

1 uHGOpPMAIMOHHbIE
TEXHOJIOTUU TUTS
BBITIOTHEHUS  3a/1a4
npodeccHoHATEHOM
JesITeIbHOCTH

JIMYHOCTHBIE PE3YAbTAThl JIOJIKHBI
IIEHHOCTH HAyYHOTO ITO3HAHUS:
-c)OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOM
MIPAKTHUKH, OCHOBAHHOT'O HAa  Jyajore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MUDE.

MertarnpeaMeTHbIe Pe3ybTaThl JOJDKHBI OTPAKATh:
OBaneHne yHUBEPCATLHBIMU YICOHBIMH MTO3HABATEIIEHBIMU
EUCTBUSIMU:

B) paboTa ¢ nHpOpManueii:

OTpaXaTb B YacCTH:

- BIaACThb HaBbIKaMH IMOJIy4CHUA I/IH(1)OpMaI_II/II/I
nus3 HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOSATCIIbHO
OCYHICCTBJIATD IIOUCK, aHaJInu3, CHUCTEMATHU3alluIO

¥ MHTEpHpeTannio WHPOPMAMK PAa3IMYHBIX BUIOB U (hopm
[IPEACTABICHUS;

- OLICHUBAaTh JIOCTOBEPHOCTh, JIETMTUMHOCTh HMH(OPMALINH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUH O MECTE U POIM OUOJIOTUN

B CHCTEME HAy4YyHOrO 3HaHUA; (YHKIHMOHAJIBHONW TI'PaMOTHOCTH
YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX MPOOIIEM.

I[TIP6 7. CdopMHpPOBAaHHOCTH YMEHHUS NPUMEHSTH IOJYYCHHBIC
3HAHUS JJI1 OOBSICHEHHSI OMOJOTHYECKUX MPOIECCOB U SIBICHUI,
JUTS IPUHSATHUS PAKTUYECKUX PEIICHU B TOBCETHEBHOM KU3HU

¢ menplo obecreueHHs OE30MACHOCTH CBOETO 3J0POBbS U
3JI0pPOBbsl OKPYXKAIOIIUX JFOJIeH, cOOM0aeHsT 310pOBOro odpasa
’KM3HHA, HOPM I'PaMOTHOTO MTOBEJICHUS B OKPY>KAIOIIEH TPUPOTHOM
cpele; MOHMMaHUE HEOOXOJMMOCTH MCIIOJIb30BAHUS TOCTHXKEHUIN
COBPEMEHHOW OWOJIOTUM M OMOTEXHOJOTHH U PAllHOHAIBHOTO
MPUPOIOTIOTH30BAHUSI.

ITP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC
MUChMEHHBIE M YCTHBIE COOOIICHHS] Ha OCHOBE OMOJIOrMYecKOi
uH(pOpMaMM U3  HECKOJBKUX  HCTOYHUKOB,  TPAaMOTHO
MCIOJIb30BaTh MOHATUNHBIN armnapar OMoJI0Tuu

OK 04. OpdexTrBHO
B3aUMO/IEHICTBOBATh
1 paborath

B KOJIJIEKTHBE

Y KOMaHJIe

JImgHOCTHEIE PE3YyIbTATBl MJOJDKHBI OTpaXaTb B YaCTH:

LIECHHOCTH HAY4YHOI'O IIO3HAHUS: OCO3HAHHME LIEHHOCTH
HAYyYHOM  JEATENbHOCTH, TOTOBHOCTh  OCYILIECTBIATH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO JIeATEILHOCTD
WHIUBUYAIBHO U B TPYIIIE.

MeranpeameTHble PE3YyabTaThl JOJKHBI OTPAXKaTh:
OsnaneHne YHUBEpPCATbHBIMU KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTh:
- IOHUMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMAHIHOM
Y UHAUBHUYaJIbHOM paboThI;

- IIPUHUMATh ean COBMECTHOU JIeATEIILHOCTH,
OpFaHI/ISOBBIBaTI) H KOOp)II/IHI/IPOBaTI) )IefICTBHSI
Mo €€ JOCTI)KCHUIO: COCTaBjiATh IUIaH  JICUCTBUIM,

ITP6 5. [IpuobpereHue omnbiTa MPUMEHEHHUSI OCHOBHBIX METOJIOB
HAyYHOTO MO3HaHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS U
OTUCAHUS )KUBBIX CUCTEM, IMPOIECCOB U SIBJIICHUM; OPraHU3aIluu U
MpOBEJCHUSI  OMOIIOTUYECKOTO  HKCIIEPUMEHTa,  BBIIBHIKCHUS
TUTIOTE3, BBISBICHUS 3aBHCHMOCTH MEXIY HCCIETyeMbIMH
BEJIMUYMHAMU, OOBSICHEHHS TTOJYYCHHBIX Pe3yIbTaTOB

u  (HopMyTUpOBaHUS BBIBOJAOB C HCIOJIB30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB




pacmpenenartb pojid € Yy4eTOM MHEHMH Y4YaCTHHUKOB
00CyX1aTh pe3yJIbTaThl COBMECTHOW PabOTHI

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu

Cpenbl,
pecypcocOepexeHu
10, MPUMCHSIT
3HAHUS

00 U3MCHCHUU
KJIMMaTa, MPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/JICTBA,

3P PEKTHBHO
JIENCTBOBATH

B YpE3BBIYANHBIX
CUTYaIUsIX

JIn4HOCTHBIE pe3yibTaThl JOJDKHBI OTPAaXaTb B YaCTHU:
HKOJIOTHYECKOTO  BOCHUTaHUS: -  CPOPMUPOBAHHOCTD
9KOJIOTUYECKON KyJIbTYpbl, IOHUMAaHUE BIMSAHUSA COLUAIBHO-
SKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOJTHON

U COIMAJBHON cpelbl, OCO3HAHME TI00ATBHOrO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

- IUIAaHMUPOBAaHWE W  OCYLICCTBICHUE  JCUCTBUH B
OKpY’Kalolllel cpeie Ha OCHOBE 3HAHMS LEJIeH YCTONYMBOTO
pPa3BUTHS YEJIOBEUECTBA;

- AKTHUBHOE HENpUATHE JCHCTBUH,
OKpY>Karollen cpere;

- yMEHUE MIPOTrHO3UPOBATH HEeOIaronpusITHbIE
9KOJIOTUYECKHUE MOCIEACTBUS MPEIIPUHUMAEMBIX JIEUCTBUH,
MpeA0TBpaLATh UX;

- pacIIUpeHue OIbITa
HaIpaBJIEHHOCTH.
MeranpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OBnanenne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JNEUCTBUSAMM:

0) COBMECTHasl AEATENbHOCTD:

- IIOHMMaTh M MCHOJIb30BaTh IPEUMYILECTBA KOMAHIHOU
Y UHIUBUAYaJIbHON pabOTHI;

IMPUHOCAIIUX BPCA

IESATCIBHOCTH  DKOJIOTHYSCKOM

- IIPpUHHUMATh meian COBMECTHOU ACATCIBbHOCTH,
OpraHu30BbIBATH u KOOPAUHUPOBATH JIENCTBUSA
M0 €¢ [JOCTHXKCHHUIO: COCTaBIISITh INIaH  JICHCTBHIA,
pacrpenensarb poJM € Yy4ETOM MHEHUH YYaCTHUKOB

00CYXKIaTh pe3ybTaThl COBMECTHOM paboThI

ITP6 5. IlpuoOpeTreHne ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIIOrHH: HAOIIIOIEHUS

Y OIMCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBJICHHI; OpraHU3aIlun
U TpOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBJICHHUS 3aBUCUMOCTH MEXIY HCCIIECTyeMBIMU
BEJIMYKMHAMU, OOBSICHEHHS ITOJIYY€HHBIX PE3yJIbTaTOB

U (GOpPMYyITUPOBAHUS BBIBOJIOB C WCIOJB30BAHUEM HAYIHBIX
MOHSTHI, TCOPUI U 3aKOHOB.

ITP6 6. CdhopMHUPOBAHHOCTh YMEHHS BBIICIATH CYIIICCTBCHHBIC
NpPU3HAKA  BHUPYCOB, KIETOK NPOKAPHOT U  JYKApUOT;
OJIHOKJICTOYHBIX WM MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BCIICCTB M TPEBpAIICHHS DSHEPrUU B KIETKE, (OTOCHHTE3a,
IUIACTUYECKOTO U DHEPreTHUYECKOr0 OOMEHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJOTBOPCHHUS, PAa3BUTUS M Pa3MHOKCHUS,
MHIUBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 00pbObI

3a CyIIEeCTBOBaHHME, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpelle OOMTaHWs, BIUSHUS
KOMITOHCHTOB IKOCHUCTEM, AHTPOTIOTCHHBIX W3MEHCHUN
B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B Ouochepe.

I[TP6 7. CdopMUpPOBaHHOCTh YMEHUS MPHUMEHATH IOJY4YCHHBIE
3HAHUS JJI1 OOBSICHCHHSI OMOJOTHYECCKUX TPOIECCOB U SIBJICHU,
JUTSL TIPUHSATUS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU
C uenblo obecriedyeHHs OE30MaCHOCTH CBOETO 3J0POBbS U
3JI0POBbSI OKPYKAIOIIMUX JIFOAEH, COOMIOACHUS 340pOBOro oOpasa
JKU3HU, HOPM TPaMOTHOTO TTOBEICHUS B OKPYKAIOIIEH MTPUPOTHOMN
cpelie; TOHMMaHUEe HEOOXOJIUMOCTH HCITOJIb30BAHUS JTOCTHIKECHUIN
COBPEMEHHOU OHOJOTHH U OMOTEXHOJOTHH ISl PAllMOHAIBHOTO
TIPUPOJIONIOIB30BAHUS

IIK 3.1. BeimmoaaaTs
HOJATOTOBUTEIIHLHBIE
paboThl pH

- OompeneisaTb BpeaHble U (WIM) oOmacHble (aKTOPbI
BO3JICUCTBUS  TPOU3BOJACTBA  CTPOUTENBHBIX  padoT,
WCIIOJIb30BAaHUSl CTPOUTENBHON TEXHUKH M CKJIaJUPOBAaHUS

I[1P6 7. ChopmupoBaHHOCTh 3HAHWKA 00 OCHOBHBIX BPEIHBIX H
(umu) OmacHBIX TPOM3BOACTBEHHBIX (PakTOpax, O BHJAAX
HETaTUBHOTO BO3JICHCTBUS HA OKPYKAWOIIYIO Cpeay IpH




MIPOU3BOJICTBE MaTepUasoB, U3JENUM W KOHCTPYKIMI Ha PAOOTHUKOB W | MPOBEICHHUH Pa3IUYHBIX BUJIOB CTPOUTENBHBIX pabOT U O METOAAX
MaJISIpHBIX U OKPY>KaIOIIYIO Cpeay; UX MUHUMH3AIUMU W TPEeJOTBpAIICHUS; O METOoAaX OKa3aHUs
JIeKOPAaTUBHBIX MepBOM MOMOIIH NMOCTPAJABIIUM IIPH HECYACTHBIX CIyYasx;

pabot B
COOTBETCTBHUH C
3aJlaHUuEM H
TpeOOBaHUSIMHU
OXpaHbI TPy,
TEXHUKH
0e30I1acHOCTH,
MOYKapHOH
0€30MMacHOCTH U
OXPaHBI
OKpYy>Karolen
cpepl.

OcBoenne cozaepkaHusi Y4eOHOW AMCHUIUIMHBI O00ECTIeYMBAET JOCTIKEHUE OOYYAIOUIMMHCS CIIEAYIOUINX JTHYHOCTHBIX pe3yinbratoB (JIP) ¢ yderom

paboueii mporpammel Bociutanusi ' BIIOY PK

JIMYHOCTHBIE Pe3yJIbTAThI PeaJu3aliu MPOrpaMMbl BOCIUTAHUS (OecKpunmopbul)

Koa mu4HOCTHBIX
pe3yJibTaTOB peain3anumn
NPOrpaMMbl BOCITUTAHUS

[IposiBnsrOIIMN AKTUBHYIO TPakKIAAaHCKYHO IMO3ULUIO, JAEMOHCTPUPYIOIIMM IPUBEPKEHHOCTHh IPUHIUIIAM YECTHOCTH,
MOPSIIOYHOCTH, OTKPBITOCTH, DKOHOMHYECKM AKTHBHBIM M YYacTBYIOUIMH B CTYACHUYECKOM M TEPPUTOPHUATIBHOM
CaMOYIPAaBJIEHUH, B TOM YHCJIE Ha YCIOBUAX JOOPOBOJIBUECTBA, IPOAYKTUBHO B3aUMOJICHCTBYIOIINN U yYaCTBYIOIIUHN B
NeSITeIbHOCTH OOIIECTBEHHBIX OpraHU3aIUil.

JIP 2

Oco3Haronwii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YETIOBEKA; YBAXKAIOIINH COOCTBEHHYIO U UYXKYIO YHUKAJIHLHOCTh B JP 7
Pa3IMYHBIX CUTYAITUAX, BO BCeX (popMax M BUIAX JIEATEITLHOCTH.

Co0mrogaromuyii ¥ mporara’IupyOINA MpaBuiia 3I0pPOBOT0 U 0€3011acCHOT0 00pasa KU3HH, CIIOPTA; IPEAYITPEKTAFOTITHI JIP 9
anb0 TPEoJONEBAIONINI 3aBUCUMOCTH OT QJIKOTOJs, Tabaka, TCHXOAKTUBHBIX BEIIECTB, a3apTHBIX WIP H T.I.
CoxpaHsIoLUi ICUXO0JIOTHYECKYI0 YCTOMYMBOCTD B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIIUXCS CUTYaIUsX.
[IposiBrsiromuii yBaskeHUE K ICTETUYECKUM IIEHHOCTSIM, 00JIaJaroIiii OCHOBAMH 3CTETUYECKONW  KYJIBTYPHI. JP 11
CoxpaHstouui ICUX0JIOTHYECKYI0 YCTOMUMBOCTh B CUTYaTUBHO CIIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIIUXCS CUTYAIUSAX JP 25
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLTAHBI

2.1. O0beM y4eOHOi TUCHUIIMHBI 1 BBl YUeOHOH padoThl

Bupa yueOHoii padboThl

O0BbeM yacoB

O06beM 06pa3oBaTEILHON MIPOrPaMMbl Y4EOHOM AUCIIUIUIAHBL 72

B T. 4. B ()OpME NMPAKTHYECKON TTOJrOTOBKU 19

Bo B3aumoaeiicTBuu ¢ mpenojiaBarenieM (BCEro) 70

B TOM YHCIIE:

TEOPETUUECKOE 00yUeHHE ol

MPAKTUYECKHUE 3aHATUS 19

[TpodeccroHamTbHO-OPUEHTUPOBAHHOE COJICPIKAHUE 12

B T.U.

TEOopeTHYecKoe 00yIeHne

MPAKTUYCCKHUE 3aHATHSI

Koncynpranun -
2

[TpomesxyTounas arrectanus B popme nuddhepeHIpoBaHHOTO 3a4eTa
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2.2. TemaTyecKMid IJIAH U COAEPKAHME JUCHUILITHHBI

dopmMupyemblie
HaumeHnoBanue Copnepxxanue yuyeOHOro Mmareprasia (0CHOBHOe U NPo¢ecCHOHAILHO OPHEHTHPOBaHHOE), | O0bem KOMITETCH I
pa3/iesioB U TeM JIa00paTOpHbIe M NPAKTHYeCKHe 3AaHATHS, IPUKJIATHONH MO1Y.1b 4acoB
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cHCTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Copneprkanue ydeOHOro Marepuasa 2
buonorus Bbuonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTUU C OOIIECTBEHHBIMU, TEXHHYECKUMH U
B CHICTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHu, Quiiocopueil, peluruen, STUKOU, 3CTETUKON U MPaBOM.
Oobmas Ponp Oumonormn B (OpMHPOBAaHWMM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTNYECKHUX HAYK.
KU3HU MeTtoap! TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(puKalus, MOIeIMPOBAaHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX ).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEeaMeET N3ydeHus: ononoruu. OTanuue sKUBbIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHHU OpraHu3alNH ouocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIN, MOMYJISAIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OHMO - TeOLEHOTHYECKUH),
6rochepHbIit
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJICTKH 10
Tema 2.1. ConeprkaHue yueOHOro MaTepuasa 1
XUMHUYECKUH cOCTaB | XMMHUYECKUH COCTaB KJIETKH. XMUMHUYECKHE SJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOAIIEMEHTHI.
KJeTku. Bona Bona u muHepanbHble BemecTBa. DYHKIMM BOJBI M MUHEPAIBHBIX BEIIECTB B KIIETKE.
1 MUHEpaJbHbIE [Tonnepkanue ocMOTHUYECKOTO OanaHca
BEILIECTBA ITpakTHueckoe 3aHiITHE 1
Ne 1 «buonoruueckass poiab MHHEPAJIbHBIX BEIIECTB B OOECHEUEHUH >KU3HEIESTEIbHOCTU
OpraHU3MOB, MPOSIBJICHUS ArcOaTaHca MUHEPATIBHBIX JIEMEHTOB)
Tema 2.2. Coneprkanne ydeOHOro MaTepraa 4
buonoruuecku benxu. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumblie u
BAKHBIE XMMUYECKUE | 3aMEHUMbIE AMUHOKHCIOTBI. AMHWHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYPHI OEIKOBOI
COEIUHEHUS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiictBa OenkoB. buonornyeckue ¢yHkuun OenkoB. PepMeHTHI — OHOJOTHYECKHE
Katanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CcyOcTpaTHas CHenU(UIHOCTb. OK-01, OK-02,
Kodepmentsl. Butamunbl. Otinnunsi epMEeHTOB OT HEOPraHWYECKUX KaTaanu3aTOpOB. OK-04
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VYrneBoasl: MOHOCaxapuabl (TIIIOKO3a, pubo3a U Je30Kcuprbdo3a), aucaxapuabl (caxaposa,
JIaKTO3a) M TMOJHcaxapuibl (Kpaxmall, TNIMKOTeH, LeJUIi0yio3a). buomornyeckue (GyHKIUU
yrineBofoB. Jlumuael:  Tpuriamuepunsl, Qocomunuasi, crepounsl. [mapoduibHO-
ruapogoOHbie cBoiicTBa. buonormyeckue ¢ynkuuu sunuaoB. CpaBHEHHE YIJIEBOJIOB,
OENKOB M JIMNUIOB Kak MCTOYHMKOB sHepruu. Hyxneunosbie kuciorsl: JJHK u PHK.
Hyxneoruapl — MoHOMEpHI HYKJIEMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JTHK. Ctpoenne u
¢ynkunu PHK. AT®: ctpoenne u pyHKINH

Tema 2.3.

CrpyKTypHO-
byHKIIMOHATBHAS
OpTaHHU3aIHs KICTOK

Copepxanne yueOHOro Marepuaa

[{utonorus — Hayka o kietke. Kinetounas Teopust — mpuMep B3auMoAeHCTBUS Ueil 1 pakToB
B HAyYHOM ITO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knertka kak menoctHast xuBas cuctema. OOlue MpU3HAKU KJIIETOK: 3aMKHYTas HapysKHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cuctemMa CUHTe3a OeJka.

Tunel KIETOK: JSyKapuoTHYecKass U mpokapuotuyeckas. OcCOOEHHOCTH CTPOCHHS
MpOKapHOTUUECKOU KieTku. Kierounas crenka Oaktepuil. CTpoeHUE 3YKapHOTHYECKOU
kJeTKd. OCHOBHBIC OTJIMYUSL PACTUTEIBHOM, )KUBOTHOM M TpuOHOMN KiieTku. [loBepxHOCTHBIE
CTPYKTYpPBI KIETOK— KIIETOYHAs CTEHKAa, TIIMKOKAIWKC, ux (yHknun. I[lmazmaruueckas
MeMOpaHa, ee CBOMCTBa U (PYHKIIUU.

[Mutormmazma u ee opranouapl. OmxHOMeMOpaHHBIe opraHounbl kietkw: OIIC, ammapar
['onbaxku, nuzocoMbl. [loyaBTOHOMHBIE OpPraHOUABI KJIETKH: MHUTOXOHJAPUH, IJIACTH]IBIL.
[TpoucxoxaeHne MUTOXOHApW W TacTua. Bumel mmactun. HemeMOpaHHBIE OpraHOMIBI
KJIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTP, IEHTPHOJU, PECHUYKH, >KIYTUKH. DYHKIUU
OpraHOMJIOB KJIETKU. BKiroueHus.

Anpo — perynsartopHslii 1ieHTp kieTkd. CTpoeHue siapa: siiepHas 000J0uKa, KapHoIllia3zMma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

Pazpean 3. ZKu3HeneaTeIbHOCTL KJIETKH

Tema 3.1.
OOMeH BellecTB
U TIpeBpaIlieHne

SHEPrUU

B KJIETKE

Copeprkanne ydeOHOro Marepuana

OOMmeH BeniecTB, WIK METa00JIN3M. ACCUMIIIALNS (TJIACTUYECKUA OOMEH) U TUCCUMMIISILINS
(oHEpreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IWHOTrO Ipolecca MeradboiausMa. Poib 3aKoHOB
COXpaHEHMs BELIECTBA W HHEPrMM B MOHMMAaHUU MeTabonu3ma. Tumbl oOMeHa BEIeCTB:
aBTOTpo(HBI U TerepoTpodHbId. Ponh GepMeHTOB B OOMEHE BEIIECTB W IPEBPAIICHUU
sHepruu B kietke. PorocuHre3. CBeroBas M TemHOBas (a3pl (orocunreza. Peakiuu
dorocunTe3a. DPPeKTUBHOCTH (HOTOCHHTE3a. JHAUeHUE (POTOCUHTE3a AJIs )KU3HHU Ha 3emile.
Bnusinue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €r0 MPOJAYKTUBHOCTH Y
KyJbTYpPHBIX ~PAacTeHMHA. XeMOCHHTe3. XEeMOCHHTE3Upyolue OakTepuu. 3HaUYEeHHE

OK-01, OK-02,
OK-04
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XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DHepreTudeckuii 0OMEH B KJIeTKe. PacierieHre BenecTs, BBICICHUE U aKKyMYJIUPOBAHHE
SHEPrHH B KJIETKE. JTalbl YHEPreTHYECKOro oOMeHa. mkonu3. bpokeHue W ero BHIBIL.
Kucnoponnoe okuciaenue, wim KieToyHoe apixanue. OxucnutensHoe (ochopuarpoBanue.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Buocunres Oenka

Copepxanue yaueOHOro Marepuaa

Peakumu Matpuunoro cuHrte3a. [enermyeckas wuHdopmanus u JHK. Peammuzauums
TFeHETUYECKON MHpOopMaluK B KiIeTKe. [ eHeTHYeCKUi KO/ M ero CBOMCTBA. TpaHCKpUIIIUS —
marpuunblii cuHTe3 PHK. Tpancmsiuus — OwuocuHTe3 Oenka. ITanbl TPaHCISALHH.
KoaunpoBanue amuHokuciot. Ponbs pubocom B OnocunTese Oenka

IIpakTHueckoe 3aHsTHe

Ne 2 «Pemenue 3aa4 Ha ONpCACIICHUEC TOCIICAOBATCIbHOCTHU HYKIICOTU 0B

Tema 3.3.
Bupycsl

Copepxkanue ydeOHOro Marepuana

Hexnetounsie ¢opMbl xu3Hu — BUpychl. Mictopust otkpeitus BupycoB (/1. U. MiBaHOBCKwMit).
OCOOEHHOCTH CTPOCHHS M JKU3HEHHOTO IMKJIa BUpYycoB. bakTepuodaru. bonesnu pacrenui,
JKUBOTHBIX M YENIOBEKa, BhI3bIBacMbIe BUpycamu. Bupyc umMmmyHoneduura yenoseka (BIY)
— Bo30Oymutens CI1M/]a. [IpodunakTuka pacnpocTpaHeHns BUPYCHBIX 3a00I€BaHUI

Pa3nes 4. PazMHokeHHe M HHAUBUYAJIbHOE Pa3BUTHE OPTraHU3MOB

Tema 4.1.
JKU3HeHHBIN UK
KJIETKHA

Copepkanne ydeOHOro MaTepuana

KneTounslii UMK, WM KU3HEHHBIA UK KieTku. MHrtepdaza u muto3. [Iporecchr,
npoTekaronue B uurepdaze. Pemnnkanus — peakuus matpuunoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KaprOTUN. JIUMIONAHBIN U TalIOUIHBIA XPOMOCOMHBIE
HaOopbel. XpomaTuabl. lluTomornueckue OCHOBBI PAa3MHOXKEHUS W HWHAUBUIYaTHLHOTO
pa3BuTusi opraHu3sMoB. Jlenenwe kmetkn — Murto3. Cragum wMurosa. Ilpoueccsr,
MPOUCXOMSIIME HA Pa3HbIX CTaAMSAX MHUTO3a. DBHOJOrMYECKWd CMBICT  MHUTO3A.
[TporpamMmmupyemast r0esnb KJIETKH - alloNnTo3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpraHU3MOB

Conepxanue yq4eOHOro MaTeprasa

®DopMBI pa3MHOKEHHUSI OPTraHU3MOB: Oecrosioe U MoJioBoe. Bupl 6ecronoro pa3MHOKEHUS:
JIeJICHUE HAJBOE M TTIOYKOBAHHUE OJTHO M MHOTOKJIETOYHBIX, CHOPOOOpPA30BaHKE, BET€TATUBHOE
pa3MHO)keHue. IcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIJIsl CEIEKIIUH.

[TomoBoe pazMHOXKEHHUE, €ro OTAuYHs OT Oecmoyoro. Meiio3. Craguu meiiosa. IIporeccsr,
npoucxoAsmue Ha craausx wmeiosza. I[loBenenue xpomocom B Meitoze. Kpoccunrosep.
buonornueckuii cMbICI B 3HaUYeHUE Meio3a. ['ameToreHnes — mpoiecc 00pa3oBaHUsI TOJIOBBIX
KJIETOK y KUBOTHBIX. [10/IOBBIC kKene3bl: CeMEHHUKH U sudHUKU. OOpazoBaHUE U pa3BUTHE

OK-01, OK-02,
OK-04
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MOJIOBBIX KIJIETOK — TaMmeT (CHepMaTo30Mjl, SIMIEKIIEeTKa) — CIEpMaToreHe3 U OOTEHE3.
Oco0eHHOCTH CTpOeHUS SHMIEKIeTOK U ciepMaTo3onioB. OmnonorBopenue. [laprenorenes

Tema 4.3.
NunuBuayanbHOe
pa3BUTHE OPraHU3MOB

Conepkanue y4eOHOro MaTeprasia

NuauBuayanbHOe pa3BuTHE (OHTOTeHE3). DMOpHOHATBHOE pa3BUTHE (IMOpHOTeHe3). DTallbl
SMOPHOHAIIBHOTO PA3BHTUS Yy IIO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHE, TacTPYJISIHS,
opranorere3. I[locTomMOpuoHaNIEHOE pa3BUTHE. THUMBI MOCTIMOPHOHAIBHOTO PAa3BUTHS:
npsiMoe, HerpsiMoe (JIMYMHOYHOE). BrusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJACHHBIC ypojacTBa. Poct u pasButue pacreHuil. OHTOreHe3
I[BETKOBOT'O PACTEHUS: JIBOMHOE OTUIOIOTBOPCHUE, CTPOCHHE CEMEHH, CTAJMH PA3BUTHS

[IpakTueckue 3aHATHS

Ne 3 «MHbekmonHbIe 3a00IeBaHUs U SMTUJAEMUU B HCTOPHH YesioBeuecTBa/ BakiHanus Kak
npoduIaKTHKa MHPEKIIMOHHBIX 3a00JIEBaHMIN

Paspnen S. HaciieACTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HacleI0BaHUs

CopepxaHue yaueOHOro Marepuana

[TpenmMer u 3amaun reHETUKU. Poib HUTOIOTMU UM SMOPUOJIOTMU B CTAHOBJIEHUU T'€HETUKH.
Bknan poccuiickux M 3apyOexHBIX Y4Y€HBIX B Pa3BUTHE TE€HETHKH. METOJbl TI'€HETHKH
(ruObpuoNOrNYeCcKuil, LUTOTEHETUYECKUH, MOJIEKYJIsIpHO-reHeThuueckuil). OCHOBHBIE
reHeTUYeCKue MOHATH. [ 'eHeThyeckasi CHMBOJIMKA, HCIIOJIb3yeMas B CXEMaxX CKPELIMBAHUH.
3aKOHOMEPHOCTH  HAclelOBaHMs  IPU3HAKOB,  YCTaHOBJIEHHble I.  Mennenem.
MoHorubpuiHoe CckpeluBaHue. 3aKOH eIuHOOoOpa3usi TMOpPHI0B MEPBOrO IMOKOJIEHHUS.
[TpaBmiio noMHHMpOBaHMS. 3aKOH pacllEIUIeHHs NpU3HAKoB. ['MIOTe3a YMCTOTHI ramer.
[TonHOe M HemonHoe AOMUHHMpOBaHUE. [IUruOpuIHOE CKpellMBaHKWe. 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMUsI Npu3HaKoB. lluToreHernueckne OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHMUS.
AHanusupyrouiee CKpelmuBaHue. lcnonb3oBaHWe aHAIU3ZHUPYIOIIETO CKPEIIUBAHUA UL
oIpeziesIeHUs] TeHOTHUIA 0COOU

HpaKTI/IquKOC 3aHATUC

Ne 4 Pemenue 3ala4 Ha OIpCACIICHUEC BCPOATHOCTU BO3HUKHOBCHUSA HACIICACTBCHHBIX
IMPpU3HAKOB IIpU MOHO-, HOH-, HOJ'II/IFI/I6pI/II[HOM U  aHAJIM3UPYIOHNIEM CKPCIIHWBAHUMU,
COCTABJICHHUEC I'CHOTHUITMYCCKUX CXEM CKPCIIBAHUA.

Tema 5.2.
CuemieHHoe
HacJeI0BaHUE
MIPU3HAKOB

CopepxaHue yaeOHOro MaTepuana

CuenneHHoe HacienoBaHue nmpu3zHakoB. PaGora T. Moprana 1o cHelIEHHOMY
HacJIEOBaHMIO TeHOB. HapylieHue cremieHuss T'€HOB B PE3yJbTaTe KPOCCHHIOBEpA.
XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTH. | eHeTHuecKne KapThl.

OK-01, OK-02,
OK-04
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T'enetuka moina. XpOMOCOMHOC OMpCACIICHUC I10JIa. AYTOCOMI:I N TIOJIOBBIC XPOMOCOMBI.
I'omorameTHbIe U TeTCpOraMEeTHBIC OPraHU3MBI. HaCJ'Ie,I[OBaHI/IC IIPU3HAKOB, CHCIIJICHHBIX C
I10JIOM

HpaKTI/I‘ICCKOC 3aHATUC

Ne 5 Pemenne 3aa4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUKHOBCHHUA HACIJICACTBCHHBIX
IIPU3HAKOB IMIpHU CHCINICHHOM HACJICAOBAHWH, COCTABJICHHUC TI'CHOTHUIIMYCCKHUX CXCM
CKPCHIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYHBOCTH

Conepkanue yaeOHOro MaTepraia

N3mMeHunBOCTh. BUIbl HK3MEHYMBOCTH: HEHACJICACTBEHHAs U HacleACcTBeHHast. Ponb cpenbl B
HEHACJICACTBEHHON W3MEHUYMBOCTU. XapaKTEPUCTHKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonsslii psjg v BapualimonHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
W KAaueCTBEHHBIC MpPHU3HAKM HM WX HOpMa peakiuu. CBoicTBa MOAUDHUKAITMOHHOMN
W3MEHYHBOCTH.

Hacnencreennast, miM TeHOTHIMYECKas HM3MEHYHMBOCTH. KomOMHATHBHAsS HM3MEHYUBOCTb.
Meiio3 ¥ TONOBOW MpollecC — OCHOBA KOMOWHATUBHOM H3MEHYMBOCTH. MyTalmoHHas
U3MeHYMBOCTh. Kiaccudukaiuss MyTamuii: TeHHbIe, XPOMOCOMHBIC, TeHOMHbIE. YacToTa u
OpUYMHBL  MyTaluil. MyTareHnsle  (QakTopbl. 3aKOH TOMOJIOTUYECKHUX pSJIOB B
HacCJICICTBEHHOM N3MEHUYMBOCTH
H. 1. BaBunona

[IpakTnueckoe 3aHsTHE

Ne 6 Pemenue 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUA HACIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX BSaHMOHGﬁCTBHﬂ T'CHOB, COCTAaBJICHUC T'CHOTHUIIMYCCKUX
CXEM CKpCIIMBAHUSA

Tema 5.4.
I'eHeTnka yenoBeka

Copeprkanne ydeOHOro Marepuana

I'enetuka uenmoBeka. Kapuotun uenmoBeka. (OCHOBHBIE METOJbl TE€HETUKH 4YEJIOBEKa:
TE€HEATOTHYECKUN, OJM3HEIOBBIA, ITUTOTEHETUYECKUM, OMOXUMUYECKUM, MOJIEKYISIPHO-
reHeTudeckuid. COBpEMEHHOE OIpEECICHNE TEeHOTHUIIA: MOJIHOT€HOMHOE CEKBEHHUPOBAHME,
TeHOTHIUPOBaHKE, B TOM unciie ¢ momomisto [11[P-ananu3a. HacnenctBennbie 3a0o0eBanms
YeloBeKa: TeHHbIe O0Je3HU, OOJEe3HM ¢ HACIEACTBEHHON MPEeApacioioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hn. ComMaTHYeCKMe M TeHepaTUBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHnumel  3M0poBOrO  00paza JKU3HHM, JAUATHOCTUKH, TNPOPWIAKTUKUA U JICUCHHUS
TEHETHYECKUX  OoJie3He.  MeIUKO-TeHEeTHYECKOe  KOHCYJIbTHPOBaHHE.  3HAYCHHE
MEAWIIMHCKOW TEHETUKM B MPEIOTBPALICHUM U JICYCHWHW TEHETHYECKHX 3a00JIeBaHMiA
JeloBeKa
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[IpakTrueckoe 3aHsaTHE

Ne 7 «CocraBneHue 1 aHaJIu3 poJIOCIOBHBIX YEJIOBEKAY

Pazgen 6. DBoJronuoH

Hasi OHOoJIOrus

Tema 6.1.
OBOJIIOLIMOHHAS
TEeOpUst
H €€ MECTO
B OMOJIOTHH

Conepkanue yaeOHOro MaTepraia

[TpenrocbuIKy BO3HUKHOBEHHSI 9BOJIIOLIMOHHON TEOPUH. DBOIIOLUOHHASA TEOPUs U €€ MECTO
B Ouosornu. BrusiHME SBOMIONMOHHONW TEOPHM Ha pa3BUTHE OWOJOTMHM M APYTrUX HayK.
CupzerenscrBa 3Bomonuu. [laneonTonornyeckue: Mocie0BaTeaIbHOCTD MOSBICHNUS BUIOB B
MaJICOHTOJIOTHYECKOM JieTonucH, nepexoanbie (opmel. buoreorpaduyeckue: cxoacTBo u
pasnnuue dayH U QJIOp MaTEPUKOB MU OCTPOBOB. DMOPHOJIOIMUECKUE: CXOACTBA U Pa3INyuus
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
aHaJIOTUYHbIe, pPYAUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX METAa0OJMYECKHX IMyTell y Bcex
JKUBBIX OPraHU3MOB.

OpomtonuonHas teopus Y. [lapuna. Ilpennochiiku BO3HUKHOBEHHUS JapBUHU3MA.
JIBIoKymue cuibl 3BOJIIOLMU BUAOB 1o JlapBuHy (uM30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYPCOB, HEONpeAenEéHHas HW3MEHYMBOCTh, OOph0a 3a CyIEeCTBOBAaHHE,

€CTECTBEHHBIN 0TOOD) OK-01, OK-02,
Tema 6.2. Copepxkanue ydeOHOro Marepuana OK-04
Mukpo3BoIOIUS Cunrernueckas teopus 3Boiroiuu (CTD) u e€ ocHOBHBIE MONOKEHUS. MUKPOIBOIIOIIHSL.
[Tomymsiust Kak €AMHAIIA BUA W SBOJTFOITHH.
JBuxyme cunbl ((akTOpbI)IBOJIIONUK BHIOB B Mpupoje. MyTallMOHHBIA Mpolecc H
KOMOWHATHBHAS W3MEHUYUBOCTH. [lOmMyIsIIMOHHBIE BOJIHBI M japeid reHoB. M3omsmus u
murpanus. EcTecTBeHHbt 0TOOp — HampaBistoumii  dakrop sBomouuu. DopMel
€CTeCTBEHHOTO 0TOOpa. [IpHCIOCOONICHHOCTh OPraHW3MOB KaK pPe3ylbTaT dSBOJIFOIHH.
[Tpumepsr mpucnocobneHuii y opranusmoB. ApoMopdo3bl U HAMOAAANTANUU. Bum wu
Busi000pa3zoBanue. Kputepuu Buna. OcHOBHBIE (POpMBI BHI000pa3oBaHus: reorpaduyaeckoe,
HKOJIOTHYECKOE
Tema 6.3. Coneprkanne ydeOHOro MaTepraa
Makpo3BOTIOIHUS MakposBomrorusi. DopMmbl  dBOMONMK:  (PHUIETUYECKAs, TUBEPTeHTHAs, KOHBEPreHTHas,
napajurenbHas. HeoOpaTuMOoCTh SBOTIOIHH
[TpakTrueckoe 3ansTHE (Ha BEIOOD MpenojaBaTesis)
Ne 8 «CpaBHenue BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIOY
Pa3jnen 7. Bo3HUKHOBeHUE H Pa3BUTHE »KU3HHM Ha 3emuie OK-01, OK-02,
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Tema 7.1.
3apoxieHue
Y pa3BUTHE KU3HU

CopepxaHue yaeOHOTr0O MaTepuaa

JlonayuyHble NpenCTaBICHUS O 3apOXACHUU KU3HHU. HaydHble TuUmoTe3bl BO3ZHMKHOBEHUS
JKU3HU Ha 3emJe: abuoreHe3 W MaHCIepMus. XUMUYecKas 3BOIONUsA. AOHMOTCHHBIN CHHTE3
OpPraHWYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XUMHYECKON sBoyronnd. HavanbHble 3Tanel Ouosiormyeckoi ssosronmu. I'unoresa PHK-
mupa. PopMupoBaHHEe MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKH U UX 3BOJOIMA. POPMUPOBAHHE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie Mo 3paM U nepuojaM. Karapxeil. Apxeiickas u npoTrepo3onckas
opel. Ilanmeosoiickas spa u €€ mepuoabl: KeMOPHUCKUN, OpPJOBUKCKHNA, CHUIYPUHCKHH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIA, NepMCKUil. Me3030iickas 3pa U €€ Mepuoibl: TPUACOBBIM,
IOpCcKuii, MenoBou. KaitHo3oMckas 3pa W €€ Nepuojbl: MaJeOre€HOBbINA, HEOTCHOBBIN,
AQHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpraHU4Y€CKOIro Mupa.

Copepxanue yaueOHOro MaTrepuana

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BOJoUUU. OCHOBHBIE CHCTEMaTHYECKHE
TpyOIbl OpraHU3MOB. XapaKTePUCTHKA KIMMaTa M TeolIorTHYeckux mpoieccoB. OCHOBHBIE

IIpoucxoxnenue ATanbl SBOJIIOIMM PACTUTENIBHOIO W KUBOTHOrO Mupa. Apomopdo3bl y pacTeHUH H
YeJI0BEKa — KUBOTHBIX. [TosiBIEHMe, paclBET U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.
aHTPOIIOTEHE3 OBoironusl  4eiloBeKa. AHTpoOmoJioruss Kak Hayka. Pa3BuTue mnpeicTraBieHUd o
IIPOUCXOXKICHUN 4YeJoBeKa. MeToabl M3ydeHMsl aHTpornoreHesa. CXOICTBa M pa3iavyuusd
YyeloBeKa W KUBOTHBIX. CHCTEMaTHYecKoe IMOJIOKEHHE 4YeloBeKa. JIBMXKyIIue CHIIb
(akroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTb M €CTECTBEHHBIH OTOOD.
OO611ecTBEHHBIN 00pa3 MKU3HU, U3TOTOBJIEHUE OPYJIUHI TPYy/la, MBILILUIEHHE, PeUb
Tema 7.3. ConeprkaHue yueOHOro MaTepuaia

OCHOBHEBIE CTaaNM
JBOJIFOLUH YEI0BEKA

OCHOBHBIE CTaJMU W BETBU HBOJIOIMU YEJIOBEKA: aBCTPATONMUTEKH, YUeIOBEK yMENbIH,
UYenosek npsaMoxoasuui, YenoBek HeaHIepTanbCKuid, YenoBEeK pa3yMHbIM COBPEMEHHOIO
tuna. Haxoku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIIECTBOBAHMSI, 00JIACTh PaCIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BPOIMEOWIHAs (€BpasHiicKas), HErpo-
aBcTpajoujHas (dKBaTOpHalibHAasl), MOHTOJIOMAHAA (a3uaTCKO-aMepHKaHCKas). UYepTsl
MIPUCTIOCOOJICHHOCTH TIPEICTABUTENICH YEIOBEYECKHX pPac K YCIOBUSM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacuzma

[TpakTrueckoe 3aHsaTHE (HA BBIOOD MPENOTaBaTeIs)

Ne 9 «BpCMH U MYTH PACCCIICHUA YCJIOBCKA 110 IIJIAHCTCH

OK-04

Pazpnen 8. OpranusMsl u OKpykawuas cpeaa

OK-01, OK-02,

18



Tema 8.1. Coneprkanue yueOHOro MaTepuaa OK-04, OK-07
Okonorus DKoJorus Kak Hayka. 3a/laqyl ¥ pa3/aesibl SKOJIOruH. MeTo1bl 9KOJIOTHYECKUX UCCIIeI0OBaHUI.
Kak Hayka. Cpenbl DKOJIOTUYECKOE MHUPOBO33PEHHE COBPEMEHHOI'O uesioBeka. Cpenapl OOMTaHMSI OPraHHU3MOB:
KU3HU. BOJHAs, HA3eMHO-BO3/YILIHAs, IIOYBEHHAs, BHYTPUOPraHU3MEHHAA. KOJOTHYECKHE
DKOJIOrM4ecKue daxTopsl. Kiaccudukanust sKkonorndeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE U
(bakTopsl aHTponoreHHsle. JleiicTBue SKOJOrMYecKHX (PaKTOpOB Ha OpraHu3Mbl.AOHOTHYECKHE
daxTopsl: CBeT, TeMIepaTypa, BiaxkHocTh. Doronepuoausm. [Ipucnocobiaenns opraHu3MoB
K JeiicTBui0 abmotmyeckux ¢aktopoB. buonormueckue purMmbl. buotuueckue ¢GakTopsl.
Bunbl OMOTHYECKMX B3aUMOJCWCTBUN: KOHKYPEHIIMS, XHIMHUYECTBO. I[lapasuTusm,
MYTYyaJau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTpau3M.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBUU JJISi CYIIECTBOBAHUS OPIaHWU3MOB B IPUPOIHBIX
€0o00IIeCTBaX
Tewma 8.2. Copepxanue yaueOHOro MaTrepuana
DKOJIOrH4eCcKUe OKOJIOTUYECKHE XapaKTEPUCTUKH monyasiuud. OCHOBHbIE IIOKa3aTead  IOIMYJIALUU:
XapaKTEPUCTUKU YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT, Murpanus. JuHamuka
HOMYJISILIUU YUCJIEHHOCTH MOMYJISIIIUK U €€ peryasuus
ITpakTHueckoe 3aHsATHE
Ne 10 «[Toxcu€r IUIOTHOCTH OMYJISIIAIA PA3HBIX BUAOB PACTCHUN
Paznen 9. CoobOmiecTBa H 3K0JI0rH4ecKHe CHCTEMbBI OK-01, OK-02,
Tema 9.1. ConeprkaHue yueOHOro MaTepuaia OK-04, OK-07
CoobmectBa CoobmiectBO  opranu3MoB  —  OumorieHo3.  CTpykTypbl ~ OHOIIEHO3a:  BHJIOBas, I1K3.1
OpPraHHU3MOB, NpOCTpaHCTBEHHasl, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.
9KOCHCTEMBI Okonoruyeckue cucrteMsl (3kocucreMsbl). llonstne 00 »sKocucTeMe U OHOreolEeHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopot BemiecTB U MOTOK SHEPrHH B 3KOcucTeMe. Tpoduueckue (MUILEBBIE) YPOBHU
skocuctembl. IlumeBbie nenu u ceru. OCHOBHBIE IOKAa3aTeNH SKOCHCTEMBI: OHoMacca,
OPOAYKIMSI. DKOJOTUYECKUE MUPAMUJbL: MPOTYKIMH, YUCIEHHOCTH, OrMomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYHMBOCTh, CAMOPETyJsAlins, pa3Butue. Cykueccus
Tema 9.2. Coneprkanne ydeOHOro MaTeprana
IIpuponusie [IpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI peK M 03Ep. ODKOCHCTEMAa XBOMHOTO WIIU
9KOCHCTEMBI HIMPOKOJINCTBEHHOTO jeca. AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpOIKOCHCTEMBI.

Ypboskocucrtembl. buonornueckoe M XO3SHCTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H
ypboskocucteM. buopasznoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
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Tema 9.3.
buocdepa —
riodanbHast

AKOCHUCTEMA 3eMITH

IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAep:KaHMe (coaep:KaHHEe NPHUKJIATHOTO
MO/1YJIfA)

VYuenue B. U. Bepraackoro o 6uocepe. ['panuiipl, coctaB u cTpykTypa ouochepst. XKusoe
BemecTBO M ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak T00aTbHOH IKOCHUCTEMBI.
JunamMuyeckoe paBHOBecHMEe W OOpaTHas CBsizb B Ouocdepe. KpyroBopoTsl BemiectB u
OMOTeOXMMHUYECKHNE IHKJIBl dJeMEHTOB (yriaepoja, aszora). 30HaIbHOCTh OHOC(hEpHI.
OcHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccuoHaIbLHO OpPMEHTHPOBAHHOE cojep:KaHUe (COoJep:KaHUe MNPHUKJIATHOIO
Biausanne MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoseyectBo B Omochepe 3emin. AHTPOIIOreHHbIE U3MeHeHHs B Onocdepe. [mobanbHbIe
(akTopoB Ha sKojorudyeckue npobiembl. CocyliecTBoBaHHWE NPHPOALI M uenoBedecTBa. CoxpaHeHHE
6uochepy Omopa3HooOpa3uss Kak OCHOBa ycToiumBocTH Omocdepbl. OcHOBa  panMOHAIBLHOTO
YIIPaBJICHUSI MPUPOAHBIMH PECypcaMH M WX HCIOJb30BaHMe. JlocTikeHHs OMONIOTUH U
OXpaHa MPHUPOJIBI
[IpakTHyeckoe 3aHsTHE
Ne 11 «OTx0ab! IPOU3BOACTBAY
Tema 9.5. IIpodeccuoHalbHO OpPHEHTHPOBAHHOE cojiep:kaHUe (colep:KaHUe MNPUKJIATHOTO
Bnusiaue counanbHo- | MOmyJIst)
9KOJIOTHYECKUX 310poBBE U €ro cocTaBisitomIre. PakTOPbI, MOJOXKUTEIEHO H OTPUIIATEIHHO BIHUSIONINE HA

(akTOopoB Ha
3JI0POBBE YETIOBEKA

opraHusM 4yenoBeka. [Ipo0ieMa TEXHOTE€HHBIX BO3JEHCTBUH Ha 3]I0pOBbE UEJIOBEKA
(37eKTpOMarHUTHHIE TOJIs, OBITOBas XWMHS, W30BITOYHBIE IIYMbI, paguanus U T.IL.).
Apnanranus opraHu3zmMa uenoBeka K (akropam okpyxatomied cpenbl. [IpuHIMIBI
(dopmupoBaHus 310poBbecOEperaomero nopeaeHus. Guszndeckas aKTUBHOCTb U 37J0POBBE.
broxuMHuuyecKne aceKThl PAllMOHAIIBHOTO TUTAHUS

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexuus
KaK HayKa U TpoIiece

CopepxaHue yaeOHOT0 MaTepuana

Cenekuusi KaKk HayKa U Mpolecc. 3apoKJICHUE CENeKIUU U aoMecTukanusa. Yuyenue H. U.
BaBuioBa o meHTpax MHOTrooOpaszus M NMPOUCXOXKICHHS KYIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKICHHS JOMAIIHUX >KMBOTHBIX. CopT, mopoja, mramM. COBpPEMEHHBIE METOJbI
CEIIEKIUH. Maccosblit
U WHIUBUIYalIbHBIH OTOOPHI B CEJNEKIMM PAcTeHUH M >KUBOTHBIX. OLEHKa 3KCTepbepa.
bnuzkopoacTBeHHoe ckpemuBanue — MHOpuauHr. Ywncras nauHus. CKpelMBaHUE YHCTBIX
muHuil. [ereposuc, mnu rubpuanas cuna. HepoacTBeHHOe cKpelMBaHHE — ayTOPUIMHI.
Otnanénnas rubpuguzanms v e€ ycrnexu. VICKYCCTBEHHBIM MyTareHe3 W MOJy4YeHue

OK-01, OK-02,
OK-04, OK-07
IIK 3.1
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IOJHUIIIIONA0B. I[OCTI/I)KGHI/ISI CCIICKIINU paCTeHHfI, JKUBOTHBIX U MUKPOOPTaHNU3MOB

Tema 10.2. buotexHosoruss kKak oOTpacib MNpoU3BOJCTBA. ['eHHas WHXeHepus. OTambl CO3JdaHUA 1
OcHoBBI pexomOuHanTHOM /IHK u Tpancrennbsix opranuszmoB. Kiierounas mnxenepusi. Knerounsie
OMOTEXHOJIOTUH KYJIBTYpBI. MHUKpPOKJIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npo6aembl. 'MO — reHeTHuecku MOAM(PUIMPOBAHHBIE OPraHU3MbI
Tema 10.3. IIpodeccnoHa/ibHO OpPHEHTHPOBAHHOE cojepKaHue (coaep:KaHHe TMPHKJIATHOTO 1
buorexnonoruu MOTYJIs1)
B JKU3HH U npodeccu | OCHOBHBIC HANPABICHUS COBPEMEHHOM OMOTEXHOJIOTUH B MPOGECCHOHATLHOMN IS TeTbHOCTH
YyeJloBeKa. MeTtob1 OMOTEXHOJIOTHH. OObeKTbI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJOIMYECKUX M TEHETHMYeCKMX »3KcrepuMeHToB. [IpaBuna mnoucka M aHamu3a
OMOIKOIOrHUECKOI uHpOpMALIUU
U3 Pa3IMYHBIX MCTOYHMKOB (HayuyHass W y4eOHO-Hay4Has JIMTepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)
ITpakTuyeckoe 3aHsTHE 2
Ne 12 Keiicpl Ha aHanmu3 nHGOpPMAIMKA O HAYYHBIX JTOCTHIKCHHUSX B OOJIACTH T€HETHYECKHX
TEXHOJIOTUH, KJIETOYHOM HWHKXEHEPUH, MULIEBBIX OMOTEXHOIOT M.
Ne 13 3ammra keiica: mpencTaBlieHHE pPe3yJIbTaTOB PEIICHHUS KEHCOB (BBICTYIUICHHE C
pe3eHTaIHe)
Pa3nes 11. Pemienne keiicoB B 00;1acTH OMOTEXHOJIOTHI 3
Tema 11.1.1. IIpodeccnoHaibHO OpPHEHTHPOBAHHOE CoOAep:KaHHMe (coaep:KaHUe NPHUKJIIATIHOIO 1
buorexnonorun MOJYJIsT)
B IIPOMBIIIJICHHOCTH | Pa3BUTHE MPOMBINUIEHHOW OMOTEXHOJIOTHI M ee NMPUMEHEHUE B XKM3HM YelloBeKa, MOMCK U
aHaIu3 MHPOPMALMU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-HayuyHas JUTeparypa, OK-01, OK-02,
CpelcTBa MaccoBOM MH(popMmaIu, cetb IHTepHeT u apyrue) OK-04, OK-07
[TpakTuyeckue 3aHATHS 2 IK 3.1
Ne 14 Keiicel Ha aHanu3 UHQOpPMALMKU O PA3BUTHUU MPOMBIIUIEHHOW OMOTEXHOJIOTUN (110
MUHU-TPYIIIaM).
Ne 15 3ammra keiica: mpeacTaBieHUE pe3yJlIbTaTOB pEIIEHUS KEWCOB (BBICTYIJIEHUE C
MIPE3CHTAIINEH )
IIpomexyrounas arrectaums (quddepeHIpoBaHHBIN 3a4€ET) 2
Bcero: 72
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3.1.

3. YCJIOBUA PEAJIM3ALIMU YYEFHOU JUCHUILJIAHBI
3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATEPHAIbHO-TEXHUIECKOMYO00eCedeHn 0

Peanuzanuss mporpamMmbl  y4eOHOH AUCHMIUIMHBL TpeOyeT Hajauuusi ydeOHOro KaOHHeTa
Ouonoruu.
Obopyodosanue yuebHo20 Kabunema:.
- HarJIAHBIC TOCOOUS (KOMITJICKTHI YI€OHBIX TaOJHII, CXEM, IIAKATOB);
- IUJAKTUYECKUE MaTepuaibl (3aJaHusl JUisi KOHTPOJIbHBIX paboT, AJil Pa3HbIX BHJIOB OLEHOYHBIX
cpencts, nuddepeHITMPOBAHHOTO 3a4€Ta U JIp.);
Texnuueckue cpeocmea 00yueHus.
- HOYTOYK C JIMIIEH3UOHHBIM POTrPaMMHBIM 00€CIIEUEHHUEM;
- TEJICBU30P, BBIXO]I B JIOKATHHYIO CETh;
3anwi:
- OMOINOTEKA;
- YATAJIBHBIN 3aJ1 C BBIXOJAOM B c€Th MIHTEpHET.

HNudopmanuonHoe odecneyeHne 00yueHust

Jia peanu3anuu MporpaMMbl y4eOHOW TUCHUIUIMHBI OWONMMOTEUHBbIH (OHI 00pa3zoBaTeNbHOM
OpraHu3aliil UMEET TeYaTHbIC W/WIIM SJIEKTPOHHBIC YYEOHHMKH), IOMYIIEHHBIE K HCIIOIb30BAHUIO
npu peanmsanuu oOpaszoBaTenbHBIX nporpamm CIIO, peanu3yeMbix Ha 0a3e OCHOBHOTO OOIIETO
obpaszoBanusi. Hopma oGecriedeHHOCTH 0Opa30BaTEIbHON JEATEIHHOCTH YYEOHBIMU H3JAHUSIMU
onpenensiercs PI'OC cpeanero obiero oopa3oBaHus.

[Ipu peanuzanuu nporpammbl y4eOHOM AMCHUIUIMHBI BO3MOXKHO HCIOJIB30BAaHUE AJIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB, AOMYIIEHHBIX K MCIIOIb30BAHHUIO MIPU peau3allii 00pa30BaTEeIbHbBIX
nporpamm CIIO, peanuzyembix Ha 6a3e OCHOBHOTO 00111ero 00pa3oBaHusl.

OCHOBHBIC HCTOYHUKH:

1. buonorus: 6a30Bblif ypoBeHb: YUEOHHK AJ1 00pa30BaTEeNbHBIX OpraHU3alui, Peanu3yomnux
oOpa3oBaTeNbHbIE MPOrpaMMbl cpeHero mnpogeccuoHansHoro obpaszoBanus/ M.b. Aradonosa,
A.A. Kamenckuii, B.1. CuornazoB. — Mocksa: [Ipocsemenue, 2024. — 271 c.: un. — (YueOHUK
CIIO).

2. buonorus. 10-11 wmacc (yrayOneHHBIM ypOBEHb): YYEOHMK JUIsl CpPEIHEro OOIIero
obpazoBanus / B. H. dAperun [u ap.]; mox oOme# penaknuedt B. H. SApeirmaa. — 2-¢ m3mn. —
Mocksa: U3narensctBo FOpaiit, 2022.

3. Oo6yxoB, JI. K.  buonorus: ximerkm u TKaHH: y4yeOHOe mocoOue I CpemaHero
npodeccuonanbHoro oodpazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e u3z., nepepabd. u
non. — MockBa: U3parensctBo FOpaiit, 2022. — 358 c.

4. buonorus: yueOHUK U MPaKTUKYM Ul CpellHero npodgeccruoHanbHoro oopasosanus / B. H.
Speirun [u np.]; nox penaknueit B. H. Sperura. — 2-e uzn. — Mocksa: W3narensctBo FOpaiiT,
2022. — 378 c.

JlonoJIHUTeIbHbIE HUCTOYHUKU:

1. Teitnop 1. buonorus: B 3 1. T. 1 / . Teitnop, H. I'pun, Y. Crayt; noxg pen.P. Conepa ; nep.
3-ro aHri. u3a. — 14-e uzn. —M.: JlaGoparopus 3nanwmii, 2022454 c.

2. [TaBnoBa, E. M. Dxonorus: y4eOHUK M MPAKTUKYM ISl CPEIHEro MPOQecCHOHATBHOTO

obpazoBanus / E. U. I1aBnosa, B. K. HoBukos. — Mocksa: M3narensctBo KOpaiit, 2022. — 190 c.
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3. Epemuenko, O. 3. buonorusi: yduenue o Omocdepe: ydeOHOE mocoOue sl CpemaHero
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e¢ u3z., nepepad. u gon. — Mocksa:
Nz narenscrBo FOpaiit, 2022. — 236 c.

4. brmunos, JI. H. DOkonorums: ydeObHOe mocoOue s CpeaHero mpoQecCHOHATBHOTO
obpazosanus / JI. H. baunos, B. B. IlonskoBa, A. B. Cemenua ; mox oOmieit penakiueit JI. H.
bimnoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.

5. bproxanp, ®@. ®. [Ipombiniennas skonorust: yueoOHuk / O©.®. bproxans, M.B. ['padxuna,
E.E. Cno6usxoBa. — MockBa: ®OPYM: UHDPA-M, 2022. — 208 c.

6. Hecmenosa, H. H. DKOJIOTHSI YeJOBeKa: Yy4YeOHWK M TPAKTUKyM JUIsl CPEIHETO
npodeccuonansHoro oopazosanus / H. H. HecmenoBa. — Mocksa: M3narensctBo FOpaiit, 2022.
— 157 c.

7. buonorus mnsa mpodeccuii M crienUaTbHOCTEH TEXHHYECKOTO M eCTECTBEHHO-HAYYHOTO
npoduineit: yaeOHUK I CTYA. YUpeKIeHul cpea. npod. oopazoBanus / B. M. KoncTanTHHOB, A.
I'. Pe3anoB, O. E. ®aneeBa; nox pea. B. M. Koncrantunoa. — M.: M3paTenbCkuil 1LEHTP
«Axagemus», 2016/ — 336 c.

HNuTepHeT-pecypcesl:

1. http://school-collection.edu.ru/collection I'azera «buonorus» u caitt s yuuteneit «5 uay Ha
YPOK OHOJIOTHI

2. http://bio.1september.ru OTKpbITHIH KOLIEMK: brosiorus

3. http://college.ru/biology B mnomoms yuurentro Ouomnoruu: oOpasoBarenbHblii caiit UECOH
HI'TIY

4. http://www.eco.nw.ru Bcst Guosiorust: HayqHO-00pa30BaTeIbHBIN MTOPTAT

5. http://lwww.darwin.museum.ru  JKuBble  CymiecTBa:  JEKTPOHHAs  WMJUTIOCTPHUPOBAHHAS
SHIUKIIOTICHSI

6. http://www.livt.net 3aounas ectecTBeHHO-Hay4Has mikona (KpacHospck): yueOHbIe MaTeprabl
10 OMOJIOTUY JIJIS IKOJIbHUKOB

7. http://www.zin.ru/museum KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHUS: buosjormueckas
KapTHHA MHpPa: JJIEKTPOHHBIN YICOHUK

8. http://www.macroevolution.narod.ru ITpoext Ecocom: Bcé 06 sxonorun

9. http://edu.greensail.ruTeopus 3BOJIOIMH KaK OHA €CTh: MAaTEPHAIIBI TI0 TEOPHH OHOJIOTUYECKOMN

10. https://e.lanbook.com/?ref= —3nexkrponno-6ubMoTeUHast cucTeMa «JlaHp"

24


https://e.lanbook.com/?ref=

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
JUCHUIIVIMHBI OY 1.08 BUOJIOI'UA

KoHTposib u  oueHka

pE3yJIbTaTOB

OCBOCHHA

0011eo0pa3oBaTenbLHOM

JUCHUITIIMHBI

PaCKpBIBAIOTCS Yepe3 JUCHUIUIMHAPHBIE Pe3yNbTaThl, HanpaBieHHble Ha (opmupoBanne OK u 1K

110 pasaciiaM U TEMaM COACPIKaHHUA y‘IC6HOl"O MaTtcpurala.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun OLIEHOYHBIX
KOMIIeTeH U MeponpUsITUs
OK 01. Bsibupares cnoco6st | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxkaeHue 1Mo BOpocam
penieHus 3ama4 | 4.3,5.1-54, 6.1-6.3, 7.1-7.3, | JICKONHA
npodeccuoHanbHOM 81 8.2 9.1-9.3. | Paspabotka rioccapus
ACATENBHOCTH NPUMEHUTENBHO | g 41 /e 9 5[T-o/c, 10.1, 3amoNHeHUe  CPaBHHUTEIHHBIX
K pa3JIMYHbIM KOHTEKCTaM ro/e. 11110/ TabIIuIl

10.2, 10.3I1-o0/c, 11.111-0/c Tectuposarue

VYerHbll onpoc

JIMKTaHT Ha UCIOJb30BaHUE
apryMEeHTOB, OHOJIOrHYECKOI
TEPMUHOJIOTUU U CUMBOJIMKU
NunuBunyanbHas
camocTosTenbHas padboTa
[IpencraBnenue  pe3ynbTaToB
MPaKTHYECKHUX paboT

3ammTa TBOpUECKUX padoT

3amuTa VHJIUBUYAJIbHBIX
MPOEKTOB
Brinonnenne 3aJlaHuN

MPOMEKYTOYHOM aTTECTANKU

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi AUCKYCCHS 11O

COBPEMEHHBIE cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCcaM JIEKIHU

IIOHCKa, aHaJIu3a 7_1_7_3’ 8.1, 8.2, 9_1_9.3’ Pa3pa60TI<a MEHTaIILHOU

u b MHTEPIPETALMH | g 411 /e 9 5[T-0/c, 10.1, EapTBI B MUHU TpYIIax

uH(pOpMaInHy, BITIOJTHCHUE U 3aIUTa

" MH(pOPMaIOHHbIE 102, 10.311-0/c, 11.1MT-0/c 71a00paTOpHBIX paboT

TEXHOJIOTUH ISl BBITOJIHCHUS [IpencraBneHne pe3ynbTaTOB

3a/1a4y npodeccuoHaNbHOM MPAKTHYECKUX padoT

JESTSIIbHOCTH [IpencraBieHne yCTHBIX
COOOIIICHUH C Mpe3eHTaIueH,
MOATOTOBJICHHBIX IO MEPEUHIO
HMCTOYHUKOB,
PEKOMEHTI0BAaHHBIX
IperoaBaTesieM

OK 04. OpdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE IO BOIIPOCaM

B3alMO/IEHCTBOBATD U | 43, 51-54,6.1-6.3, 7.1-7.3, | JeKuuu

pabotatb B KOJUIEKTUBE U |g 1, 8.2, 9.1-9.3 [IpencraBnenue pe3ynbTaToOB
KOMaH/Ie 9 4MT-o/c. 9.5M-o/c. 10.1. | MPAKTHYECKHX pabot
L ’ "’ | 3amuTa TBOPUYECKHUX paboT
10.2, 10.3IT-o/c, 11.111-0/c Samura MR HBH Ty ATHHBIX
IIPOCKTOB
OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6¢cyxaeHue mo Bonpocam
COXPaHEHHUIO OKpyxaromen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | IeKuun
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Cpelbpl, pecypcocOepeKeHHIO,
MPUMCHSITh 3HAHUSA
o0  W3MEHEHHWH  KJIMMarTa,
IIPUHLIMIIBI OepeKITMBOTO
MpOU3BOACTBA,  3(PPEeKTUBHO
JIeHCTBOBATH

B ‘IpCSBBI‘IaI\;IHI)IX CUTyaluAaAXx

7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

PazpaboTka rioccapus
3aloNHEHUE  CPABHUTEIBHBIX
TabJInIl

TectupoBanue

VYcerHblii onpoc

JIMKTaHT Ha UCIOJb30BaHUE
apryMeHTOB, OHOJIOrHYECKOi
TEPMHHOJIOTHH U CUMBOJIUKH
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpencraBnenue pe3ynbTaToOB
MIPaKTUYECKUX padoT

3amuTa TBOPUECKUX paboT
3amura WHINBUTYaTbHBIX
POEKTOB

Brimmonnenue 3aganui
MPOMEKYTOUYHOM aTTeCTAllNH
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5. JIucT nomoTHeHM i M U3MeHeHM i K padoueil mporpaMmme
OVY . 08 BUOJIOT'USA na 2026- 2027 yueOHblIii roa

JononHenus U u3MeHeHus:i K paboueld mporpamme Ha 2026- 2027yuebHblii ron mo y4ueOHOM
qucturaae OY]l, 08 BUOJIOT' A

B pabouyro nporpaMMy BHECEHBI CIEYIOLINE U3MEHEHHUS:

JlononHeHus U U3MEHEHHS B pabouell mporpaMMe pacCMOTPEHBI M COTIIAaCOBAHBI HA 3aCEeIaHUH
[UKIIOBON METOUYECKON KOMUCCHH

« » 20 r. (mpoTtokom No ).

[Ipencenarens TUKIOBOM METOAMYECKOW KOMUCCUHN ®.1.0.
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['ocynapctBeHHOE Or0/15KeTHOE TPOPECCHOHATBHOE 00pa30BaTENbHOE YUPEKACHUE
Pecniy6nuku Kpeim
«KepueHckuii TexHojornyeckuii TexuukyMm uM. B.H. Toacrosa»

YTBEPXKIAIO

Hupexrop I'BIIOY PK «KTT
nMm. B.H. Toncrosa»

/ H.H. Jlanuna

« » 2026 1.

PABOYAS IIPOTPAMMA YYEBHOM JUCHATIINHBI
OV]1. 08 BUOJIOT U

[Tpodeccus 08. 01. 28 MacTep OTAEIOUYHBIX CTPOUTENBHBIX U IEKOPATUBHBIX padoOT

Kepus — 2026



PaGouass mnporpamma ydeOHOW JUCHUILIMHBI oOmieoOpa3zoBarensbHoro nukima OVY]/[.08 buomorus
pazpaborana Ha ocHoBe TpeboBanuit @OI'OC COO, c¢ y4yéroM TNpPUMEpPHOW  MPOTrPaMMBI
o0uieo0pa3oBarenbHOM y4eOHON IuCHUIUIMHBL «buomorus» st mpodeccHoHaNbHBIX 00pa30BaTEIbHBIX
opranmu3anuii (omoOpeHa Ha 3acenanuu neparorudeckoro cosera ®I'BOY IO UPIIO Ilporokon Ne6/2025
ot «18» ampens 2025 roga), tpeboanuii ®I'OC CIIO mo npodeccun 08. 01. 28 Macrep 0TAeI0UHBIX
CTPOUTEJbHBIX H JeKOPATHUBHBIX padoT u padoueii mporpammsl Boctiutanus ['BIIOY PK «Kepuenckuit
TexXHoJornuyeckui TexuukyM um. B.H. TonctoBay.

Opranmsanus-paspadéoruuk:. [ocynapcTBeHHoe OropkeTHOE MpodeccHOoHalbHOE 00pa3oBaTebHOE
yupexaenue Pecriyonnku Kpbiv «Kepuenckuii Texnonorunueckuil Texaukym uM. B.H. Toxcrosay.

Pa3zpadoTuuk:
I'ypeeBa Hanexna BnagumupoBHa, mpenoaaBaTeiib

[Tporpamma paccMoTpeHa u 0Jo0peHa Ha 3aceqaHuH
LMK «EcTecTBEHHO-MaTEMAaTHYECKOTO IIUKIIA

[Iporokon Ne ot «__ » 2026 r.
[Ipencenarens / 3BepeBa C.A.

[Iporpamma pexoMeH10BaHa K YTBEP)KICHHUIO HA 3aCEIaHUU
Meroaunueckoro coBeta ' BIIOY PK «KTT um. B.H. Toncrosay»
[TpoToxkom Ne OT «__ » 2026 1.
[Ipeacenarens MC / Tmxxo A.C.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEFHOI
JANCHUITVIMHBI OY 1.08 BUOJIOI'UA

1.1. MecTO JUCUMIVIMHBI B CTPYKTYPe OCHOBHOM NpodecCHOHAJIbHOI 00pa30BaTe/IbHOM
NporpamMmbI:

OOmeoOpa3oBarenpHass  aucuuiuinHa  «buonorus» — sBisieTcs  O0sI3aTENBHOW  YacThIO
0011e00pa30BaTENILHOTO IMKJIA 00pa30BaTeIbHON MPOTpaMMbl B COOTBETCTBHU C (eaepabHbIM
roCy/IapCTBEeHHBIM 00Opa3oBaTelbHbIM cTangapToMm (nanee — @I'OC) cpennero mpodeccHoHaTBLHOTO
obpazoBanus (manee — CIIO) mo mpodeccun 08.01.28 Mactep OTICIOYHBIX CTPOUTEIBHBIX U
JIeKOPaTUBHBIX padoT.

1.2. lleqin 1 NJIaHMPYeMble pPe3yJibTaThl 0CBOECHHSI JUCIIUIJIMHBI:
1.2.1. Hean aucuMJInHbI

ConeprkaHue Mporpammbl 00IIe00pa30BaTEIbHOW JUCIUIUIMHBL «BHOJIOTHS» HampaBlIeHO Ha
JOCTH)KEHHE PE3YNIbTaTOB €€ M3ydeHusi B cooTBercTBUU c Tpeboanusimu OI'OC COO ¢ yuerom
npodeccuonansroit HanpapieHHocTH ®I'OC CIIO. Ilens w3yueHUs MUCHUIUTHHBI «bUONIOTHS» Ha
0a30BOM YpOBHE — OBJaJeHHEC OOYYAIOUMMHCA 3HAHUSAMH O CTPYKTYpPHO-()YHKIMOHATBEHON
OpTaHU3aIMH )KUBBIX CHCTEM PAa3HOTO paHra U MPHOOpPETeHHE YMEHHI MCIIOJIb30BaTh ATH 3HAHUS /IS
IPaMOTHBIX JICHCTBHI B OTHOIIEHHH OOBEKTOB KUBOW MPUPOJBI M PEIICHUS PA3IMYHBIX KU3HEHHBIX
pooJeM.

3apaumn:

— OCBOGHHE OOYYAIOUIMMHCS CHCTEMBI 3HAaHUI O OMOJIOTHUYECKUX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTEe3aX, MpaBHIaX, CIyXKallUX OCHOBOM i  (QopMHUpOBaHUS
MIPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHOU KapTUHE MUDA,

— MeToJaxX HAay4YyHOTrO MO3HAaHWs, CTPOCHWH, MHOTOOOpPA3WU M OCOOCHHOCTSIX JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHM3AIUH, BBIAAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX HCCIIECIOBAHUSX B
Oouooruu;

— (QopmupoBanue y 0OydYalOMMXCS IMO3HABATEIBHBIX, HHTEIJICKTYAIBHBIX M TBOPYECKUX
CTIIOCOOHOCTEH B MpOIecce aHaN3a IaHHBIX O ITYTSIX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISAJIOB,
UJeH U MOAX0/I0B K M3YUEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIUy;

— CTaHOBJICHHE y O0ydYaromuxcs oOmmIel KyJIbTypbl, (YHKIMOHAIBHONW TPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSCHATH W OIICHWBATH SBICHHS OKPYXKAIOIIETO MHpa KHBOW TPHPOIBI Ha
OCHOBaHUWU 3HAHUH U OMBITA, TTOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

— (QopmupoBanue y 00ydarOMMXCsl YMEHUH HIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKUX 3HAHUH
B MPAKTHUYECKOH JCATEIHHOCTH YEIIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUAX TEXHOJIOTHIA
U arpoOMOTEXHOJIOTHHA;

— BOCHHUTaHWE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEIIOBEKOM JKHBOH MPHUPOIHI,
HEOoOXOIUMOCTH OepeXHOro OTHOUIEHHS K HeW, COONIOJCHHS OTHYECKUX HOPM IpHU
MIPOBEICHUHN OMOJIOTHYECKUX UCCIIETOBAHHIA;

— OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUHU [UIsI TIOBBIIICHUS YPOBHS OKOJIOTHYECKOM
KYIBTYpPHI, ISl POPMUPOBaHUS HAYIHOTO MUPOBO33PEHUS;

— TpUMEHEHHE NPUOOPETEHHBIX 3HAHUW W YMEHUW B TIOBCETHEBHOW KHU3HU IS OLICHKH
MOCJICICTBHI CBOCH ACATEIHPHOCTH IO OTHOIIEHUIO K OKPYXKAIOIIEH cpene, COOCTBEHHOMY
30pOBBIO,  OOOCHOBaHME MW  COOMOJeHHE  Mep  NpoUIaKTHKKA  3a00JIeBaHMIA.
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1.2.2. Ilnanupyemble pe3yJbTAThl 0CBOEHHS 00111e00pa30BaTeJIbHOM IUCIUILUIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne qucnuIuinHa umeet pu popmupoBanuu 1 pazsutun OK, 1K u JIP.

O6mue xomnerennuu (nainee — OK) u npodeccuonanbupie komnerenuuu (nainee — [1K) ®I'OC
CIIO B COOTHECEHHH C JTUYHOCTHBIMU, METANPEAMETHBIMH U TPESIMETHBIMU PE3yJIbTaTaMu O0yUYeHUS
6a3oBoro ypoBHs (naee — [1P6) ®I'OC COO npeacraBieHbl B TaOIUIIE:



Koa n IInanupyemble pe3yJbTaThl 0CBOCHHS AUCHUIIIHHBI

HANMMEHOBaHHe

(l)OpMprEMbIUX Oo0mue JMCcHUNIMHAPHbIE

KOMIeTeH Ui
OK O01. Bwibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI OTpaxars B yactu: | [IP6 1. ChopMupoBaHHOCTh 3HAHUI O MecCTe M POJH OHOIOTHU
CHOCOOBI  pElICHUs | TPYAOBOIO BOCIIUTAHUSA: B CHCTEME HAy4YyHOrO 3HaHUA; (YHKIHMOHAIBHONW TI'PaMOTHOCTH
3aga4 - TOTOBHOCTh K TPYAY, OCO3HaHME IICHHOCTH MAacTEpCTBa, | YEJIOBEKA JUIS PEIICHHS KU3HEHHBIX MPOOIeM.
poeCCUOHAIBHON | TPYyIOIIO0ue; I[IP6 2. CdopMHPOBAaHHOCT, YMEHHS PACKPBIBATH COJCPIKAHHE
JeSATeIbHOCTH - TOTOBHOCTh K aKTHBHOH JEATEIILHOCTH TEXHOJIOTMYECKOW | OCHOBOMOJATAOMIUX OHOJOTHYECKUX TEPMHUHOB M  TOHITHM:
MIPUMEHUTEIHHO u COLIMATIbHOU HAIpPaBIEHHOCTH, CIOCOOHOCTH | JKM3Hb, KIJIE€TKAa, TKaHb, OpraH, OPraHu3M, BHJ, MOILYJISILIHNS,
K pa3IMYHBIM | HHUIIMHPOBATH, IUIAHUPOBATH H CAMOCTOSTENIFHO BBIIOJHSTH | DKOCHCTEMa, OMOIeH03, Onocdepa; Mmeraboan3M (0OMEH BelecTB
KOHTEKCTaM TaKylo JAesITeIbHOCTD; W TpeBpalleHue DSHEpruu), ToMmMeocTa3 (camMoperysuus),

- UWHTEpeC K pa3MyHbIM cdepaM MmpoPecCHOHATHHON
JEeITEILHOCTH.

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnazneHnue yHUBEpPCAIbHBIMU YU€OHBIMU MTO3HABATEIbHBIMU
JIEHCTBUSIMU

a) 6a30BBIC JJIOTUYECKHUE ICHCTBUS:

- CaMOCTOSITENILHO (HOPMYJIUPOBATh U aKTyaIHM3HUPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYNICCTBECHHBIA TPU3HAK WM OCHOBAHUS
JUIS CpaBHEHMsI, KiIacCU(UKAIUKA U 0000IICHHS;

- OIIPEJISIISATH e IeATEIIBHOCTH, 33/1aBaTh TapaMeTPhl

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTPUBAEMBIX SBJICHUSIX;

- BHOCHUTH KOppeKTI/IBBI B
COOTBETCTBHE PE3yJIbTaTOB
MOCIEACTBHI ACATECILHOCTH,
0) 0a30BbBIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIBCKOM

U TPOEKTHOM JEeATEIbHOCTH, HAaBBIKAMHU Ppa3pelICHUs
npobiuewm;

- BBIAABIIATH HpI/I'—II/IHHO'CJ'Ie)ICTBeHHBIe CBA3HN

JCATCIIBHOCTh, OIICHUBATH
acjaiaM, OICHUMBATbL PHCKU

OuocuHTe3 Oenka, CTPYKTypHAash OpTraHU3alisl >KUBBIX CHCTEM,
JICKPETHOCTD, caMoperyJsinus, CaMOBOCIIPOU3BEICHUE
(peripomykiusi), HACJIEJICTBEHHOCTb, M3MEHYUBOCTb,
HHEPro3aBUCHMOCTB, POCT U Pa3BUTHE, YPOBHEBAs OPTaHU3ALINSI.

[1P6 3. CdopMHpPOBAaHHOCTE YMEHHS PACKPBIBATh COJEPIKAHHE

OCHOBOIIOJIATAIOIIMX  OMOJOTMYECKMX TEOPUH W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallHOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOKICHUS )KU3HU U YEIIOBEKA.

I1P6 4. CdopmupoBaHHOCTH YMEHUSA packpbIBaTh

OCHOBOTIOJIATraoNIue OMOJOTHYECKUe 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengensa, T. Moprana, H.W. BaBumoa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHuiibl X NPUMEHHUMOCTH K KHUBBIM
CHCTEMaM.

ITP6 5. IlpuoOpeTeHne ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4HOTO MMO3HAHUS, UCTIOIB3yEeMbIX B OMOJIOTUH: HAOIOICHUS

1 ONMCAHMS JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHU3aluu
U TIPOBEACHUS OHMOJOTUYECKOTO OKCIEPUMEHTA, BBIIBUIKECHUS
TUIIOTE3, BBISBJIICEHUS 3aBHCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OO0BSICHEHHS MOJTYYEHHBIX pe3ynbTaToOB
u  (HopMyTUpOBaHUS BHIBOJAOB C HCIOJIB30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB.

ITP6 6. ChopMHUPOBAHHOCTh YMEHHS BBIICIATH CYIIICCTBCHHBIC
NMPU3HAKK  BUPYCOB, KIJIETOK MNPOKAPHUOT M  JYKAPHOT;
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Y aKTYaJIM3UPOBATH 33/1a4y, BHIJIBUTATh THIIOTE3Y
€e pEeNICHUs, HAXOIWTh ApPryMEHTHI JJs JI0Ka3aTelIbhCTBa
CBOMX YTBEpPXJICHUWI, 3aJaBaTh IMapaMeTpbl M KPUTEPUU
pelIeHus;

- QHAJIM3UPOBATh TOJYYCHHBICE B XOJI€ PCIICHHS 3a7adu
pEe3yNbTaThl, KPUTUYECKH OICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
pa3pabaThiBaTh IUTAH PEIICHUS IPOOJIEMBI C YYETOM aHAIN3a
UMEIOIINXCS MATEPUAITLHBIX U HEMAaTEPHUAIbHBIX PECYpPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

Y TIPAKTUYECKYIO 00JIaCTH KHU3HEIEATCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obacrei;

- BBUIBUTaTh HOBBIC HJICH,
MOJIXO/BI M PEIICHHS

npeajaratb OpUIrMHAJIbHBIC

OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OHMOTeOIIeHO30B U DKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB M IPEBPAlCHHS DHEPIHH B KICTKE, (OTOCHHTE3A,
IUTACTHYECKOTO W JHEPreTHYEeCKOro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, Meii03a, OIUIOAOTBOPCHHS, PA3BUTHS M Pa3MHOKCHHS,
WH/IMBUYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHesa), O0prObI 3a

CYLIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA00Opa30BaHUS,
IIPUCIIOCOOTIEHHOCTH OPraHU3MOB K Cpele OOMTaHMsl, BIUSHUS
KOMIIOHEHTOB KOCUCTEM, aHTPOIOTNeHHbBIX U3MEHEHUH

B DKOCHCTEMaxX CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBpAIlEHUE SHEPTUU B buochepe.

[1P6 7. CdopmMHpOBaHHOCTH yMEHUS TPUMEHATH MOJYYCHHBIC
3HAHUA AJI1 OOBSICHEHHs] OMOJOTUYECKMX MPOIECCOB U SIBICHU,
JUTSI TIPUHSTHUS MPAKTUYSCKUX PEIICHU B TIOBCETHEBHOM KU3HU

C uenblo obecrieyeHus OE30MACHOCTH CBOETO 3I0POBbS U
3I0POBBSI OKPYXAIOIIUX JIFOJAEH, COOJIIOCHHS 3J0pOBOTO 00pasa
JKU3HU, HOPM TPaMOTHOT'O MTOBEICHUS B OKPYKaIOIIel MPUPOIHOI
cpezie; MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKCHUN
COBPEMEHHOI OHOJOTMH M OMOTEXHOJOTUH ISl PAllMOHAIBHOTO
MIPUPOJIOTIONE30BAHHS.

ITP6 8. CcdopMupoBaHHOCTH yMEHHs pelaTb OMOJIOTHYECKHE
3aJ]auM, COCTABJISITh TCHOTHITNYECKUE CXEMBI CKPEITBAHUS

JUTSL pa3HbIX THUIIOB HACJIEJOBAHMS MPU3HAKOB y OpPraHU3MOB
COCTaBJISITh CXEMbI NIEPEHOCA BEIIECTB U SHEPTUU B HKOCHCTEMAX
(1enu MUTaHMs, MUIIEBBIC CETH).

I[TP6 9. CdopmupoBaHHOCTh YMEHHI KPUTHYECKH OICHUBATH
nH(pOpMaLIMI0  OHOJIOTUYECKOTO  COJEPIKAHMS, BKIIIOYAIOLIYIO
TICEBJIOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHHKOB (CpeicTBa
MaccoBoM MHGOpMaNUU, HAay4YHO-TIONMYJSPHBIE MaTepualbl);
MHTEPIPETHPOBATH TUYECKHE aCTIEKThI COBPEMEHHBIX
HCCIICIOBaHUN B OHWOJIOTMH, MEAHWIIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh  TJIOOAJbHBIE  JKOJOTHYECKHE  IPOOIEeMbI
COBPEMEHHOCTH, (OPMHPOBAaTH IO OTHOMICHWIO K HHM
COOCTBEHHYIO TIO3HIIHIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC




IMUCbMCHHBIC U YCTHBIC COO6H_[CHI/I$I Ha OCHOBE OHOJIOTMYECKOM
I/IH(i)OpMaLII/II/I us3 HCCKOJBbKHNX NCTOYHHKOB, rpaMOTHO
HCITIOJIE30BaTh MOHITHHHBIN alrirapar ouomaoruu

OK 02.
Hcnonb3oBars
COBpEMEHHBIC
CpeIcTBa  IIOMCKAa,
aHaim3a

U HUHTEpHpeTanuu
uHpopMauu

1 uHGOpPMAIMOHHbIE
TEXHOJIOTUU TUTS
BBITIOTHEHUS  3a/1a4
npodeccHoHATEHOM
JesITeIbHOCTH

JIMYHOCTHBIE PE3YAbTAThl JIOJIKHBI
IIEHHOCTH HAyYHOTO ITO3HAHUS:
-c)OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOM
MIPAKTHUKH, OCHOBAHHOT'O HAa  Jyajore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MUDE.

MertarnpeaMeTHbIe Pe3ybTaThl JOJDKHBI OTPAKATh:
OBaneHne yHUBEPCATLHBIMU YICOHBIMH MTO3HABATEIIEHBIMU
EUCTBUSIMU:

B) paboTa ¢ nHpOpManueii:

OTpaXaTb B YacCTH:

- BIaACThb HaBbIKaMH IMOJIy4CHUA I/IH(1)OpMaI_II/II/I
nus3 HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOSATCIIbHO
OCYHICCTBJIATD IIOUCK, aHaJInu3, CHUCTEMATHU3alluIO

¥ MHTEpHpeTannio WHPOPMAMK PAa3IMYHBIX BUIOB U (hopm
[IPEACTABICHUS;

- OLICHUBAaTh JIOCTOBEPHOCTh, JIETMTUMHOCTh HMH(OPMALINH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUH O MECTE U POIM OUOJIOTUN

B CHCTEME HAy4YyHOrO 3HaHUA; (YHKIHMOHAJIBHONW TI'PaMOTHOCTH
YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX MPOOIIEM.

I[TIP6 7. CdopMHpPOBAaHHOCTH YMEHHUS NPUMEHSTH IOJYYCHHBIC
3HAHUS JJI1 OOBSICHEHHSI OMOJOTHYECKUX MPOIECCOB U SIBICHUI,
JUTS IPUHSATHUS PAKTUYECKUX PEIICHU B TOBCETHEBHOM KU3HU

¢ menplo obecreueHHs OE30MACHOCTH CBOETO 3J0POBbS U
3JI0pPOBbsl OKPYXKAIOIIUX JFOJIeH, cOOM0aeHsT 310pOBOro odpasa
’KM3HHA, HOPM I'PaMOTHOTO MTOBEJICHUS B OKPY>KAIOIIEH TPUPOTHOM
cpele; MOHMMaHUE HEOOXOJMMOCTH MCIIOJIb30BAHUS TOCTHXKEHUIN
COBPEMEHHOW OWOJIOTUM M OMOTEXHOJOTHH U PAllHOHAIBHOTO
MPUPOIOTIOTH30BAHUSI.

ITP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC
MUChMEHHBIE M YCTHBIE COOOIICHHS] Ha OCHOBE OMOJIOrMYecKOi
uH(pOpMaMM U3  HECKOJBKUX  HCTOYHUKOB,  TPAaMOTHO
MCIOJIb30BaTh MOHATUNHBIN armnapar OMoJI0Tuu

OK 04. OpdexTrBHO
B3aUMO/IEHICTBOBATh
1 paborath

B KOJIJIEKTHBE

Y KOMaHJIe

JImgHOCTHEIE PE3YyIbTATBl MJOJDKHBI OTpaXaTb B YaCTH:

LIECHHOCTH HAY4YHOI'O IIO3HAHUS: OCO3HAHHME LIEHHOCTH
HAYyYHOM  JEATENbHOCTH, TOTOBHOCTh  OCYILIECTBIATH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO JIeATEILHOCTD
WHIUBUYAIBHO U B TPYIIIE.

MeranpeameTHble PE3YyabTaThl JOJKHBI OTPAXKaTh:
OsnaneHne YHUBEpPCATbHBIMU KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTh:
- IOHUMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMAHIHOM
Y UHAUBHUYaJIbHOM paboThI;

- IIPUHUMATh ean COBMECTHOU JIeATEIILHOCTH,
OpFaHI/ISOBBIBaTI) H KOOp)II/IHI/IPOBaTI) )IefICTBHSI
Mo €€ JOCTI)KCHUIO: COCTaBjiATh IUIaH  JICUCTBUIM,

ITP6 5. [IpuobpereHue omnbiTa MPUMEHEHHUSI OCHOBHBIX METOJIOB
HAyYHOTO MO3HaHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS U
OTUCAHUS )KUBBIX CUCTEM, IMPOIECCOB U SIBJIICHUM; OPraHU3aIluu U
MpOBEJCHUSI  OMOIIOTUYECKOTO  HKCIIEPUMEHTa,  BBIIBHIKCHUS
TUTIOTE3, BBISBICHUS 3aBHCHMOCTH MEXIY HCCIETyeMbIMH
BEJIMUYMHAMU, OOBSICHEHHS TTOJYYCHHBIX Pe3yIbTaTOB

u  (HopMyTUpOBaHUS BBIBOJAOB C HCIOJIB30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB




pacmpenenartb pojid € Yy4eTOM MHEHMH Y4YaCTHHUKOB
00CyX1aTh pe3yJIbTaThl COBMECTHOW PabOTHI

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu

Cpenbl,
pecypcocOepexeHu
10, MPUMCHSIT
3HAHUS

00 U3MCHCHUU
KJIMMaTa, MPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/JICTBA,

3P PEKTHBHO
JIENCTBOBATH

B YpE3BBIYANHBIX
CUTYaIUsIX

JIn4HOCTHBIE pe3yibTaThl JOJDKHBI OTPAaXaTb B YaCTHU:
HKOJIOTHYECKOTO  BOCHUTaHUS: -  CPOPMUPOBAHHOCTD
9KOJIOTUYECKON KyJIbTYpbl, IOHUMAaHUE BIMSAHUSA COLUAIBHO-
SKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOJTHON

U COIMAJBHON cpelbl, OCO3HAHME TI00ATBHOrO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

- IUIAaHMUPOBAaHWE W  OCYLICCTBICHUE  JCUCTBUH B
OKpY’Kalolllel cpeie Ha OCHOBE 3HAHMS LEJIeH YCTONYMBOTO
pPa3BUTHS YEJIOBEUECTBA;

- AKTHUBHOE HENpUATHE JCHCTBUH,
OKpY>Karollen cpere;

- yMEHUE MIPOTrHO3UPOBATH HEeOIaronpusITHbIE
9KOJIOTUYECKHUE MOCIEACTBUS MPEIIPUHUMAEMBIX JIEUCTBUH,
MpeA0TBpaLATh UX;

- pacIIUpeHue OIbITa
HaIpaBJIEHHOCTH.
MeranpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OBnanenne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JNEUCTBUSAMM:

0) COBMECTHasl AEATENbHOCTD:

- IIOHMMaTh M MCHOJIb30BaTh IPEUMYILECTBA KOMAHIHOU
Y UHIUBUAYaJIbHON pabOTHI;

IMPUHOCAIIUX BPCA

IESATCIBHOCTH  DKOJIOTHYSCKOM

- IIPpUHHUMATh meian COBMECTHOU ACATCIBbHOCTH,
OpraHu30BbIBATH u KOOPAUHUPOBATH JIENCTBUSA
M0 €¢ [JOCTHXKCHHUIO: COCTaBIISITh INIaH  JICHCTBHIA,
pacrpenensarb poJM € Yy4ETOM MHEHUH YYaCTHUKOB

00CYXKIaTh pe3ybTaThl COBMECTHOM paboThI

ITP6 5. IlpuoOpeTreHne ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIIOrHH: HAOIIIOIEHUS

Y OIMCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBJICHHI; OpraHU3aIlun
U TpOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBJICHHUS 3aBUCUMOCTH MEXIY HCCIIECTyeMBIMU
BEJIMYKMHAMU, OOBSICHEHHS ITOJIYY€HHBIX PE3yJIbTaTOB

U (GOpPMYyITUPOBAHUS BBIBOJIOB C WCIOJB30BAHUEM HAYIHBIX
MOHSTHI, TCOPUI U 3aKOHOB.

ITP6 6. CdhopMHUPOBAHHOCTh YMEHHS BBIICIATH CYIIICCTBCHHBIC
NpPU3HAKA  BHUPYCOB, KIETOK NPOKAPHOT U  JYKApUOT;
OJIHOKJICTOYHBIX WM MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BCIICCTB M TPEBpAIICHHS DSHEPrUU B KIETKE, (OTOCHHTE3a,
IUIACTUYECKOTO U DHEPreTHUYECKOr0 OOMEHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJOTBOPCHHUS, PAa3BUTUS M Pa3MHOKCHUS,
MHIUBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 00pbObI

3a CyIIEeCTBOBaHHME, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpelle OOMTaHWs, BIUSHUS
KOMITOHCHTOB IKOCHUCTEM, AHTPOTIOTCHHBIX W3MEHCHUN
B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B Ouochepe.

I[TP6 7. CdopMUpPOBaHHOCTh YMEHUS MPHUMEHATH IOJY4YCHHBIE
3HAHUS JJI1 OOBSICHCHHSI OMOJOTHYECCKUX TPOIECCOB U SIBJICHU,
JUTSL TIPUHSATUS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU
C uenblo obecriedyeHHs OE30MaCHOCTH CBOETO 3J0POBbS U
3JI0POBbSI OKPYKAIOIIMUX JIFOAEH, COOMIOACHUS 340pOBOro oOpasa
JKU3HU, HOPM TPaMOTHOTO TTOBEICHUS B OKPYKAIOIIEH MTPUPOTHOMN
cpelie; TOHMMaHUEe HEOOXOJIUMOCTH HCITOJIb30BAHUS JTOCTHIKECHUIN
COBPEMEHHOU OHOJOTHH U OMOTEXHOJOTHH ISl PAllMOHAIBHOTO
TIPUPOJIONIOIB30BAHUS

IIK 3.1. BeimmoaaaTs
HOJATOTOBUTEIIHLHBIE
paboThl pH

- OompeneisaTb BpeaHble U (WIM) oOmacHble (aKTOPbI
BO3JICUCTBUS  TPOU3BOJACTBA  CTPOUTENBHBIX  padoT,
WCIIOJIb30BAaHUSl CTPOUTENBHON TEXHUKH M CKJIaJUPOBAaHUS

I[1P6 7. ChopmupoBaHHOCTh 3HAHWKA 00 OCHOBHBIX BPEIHBIX H
(umu) OmacHBIX TPOM3BOACTBEHHBIX (PakTOpax, O BHJAAX
HETaTUBHOTO BO3JICHCTBUS HA OKPYKAWOIIYIO Cpeay IpH




MIPOU3BOJICTBE MaTepUasoB, U3JENUM W KOHCTPYKIMI Ha PAOOTHUKOB W | MPOBEICHHUH Pa3IUYHBIX BUJIOB CTPOUTENBHBIX pabOT U O METOAAX
MaJISIpHBIX U OKPY>KaIOIIYIO Cpeay; UX MUHUMH3AIUMU W TPEeJOTBpAIICHUS; O METOoAaX OKa3aHUs
JIeKOPAaTUBHBIX MepBOM MOMOIIH NMOCTPAJABIIUM IIPH HECYACTHBIX CIyYasx;

pabot B
COOTBETCTBHUH C
3aJlaHUuEM H
TpeOOBaHUSIMHU
OXpaHbI TPy,
TEXHUKH
0e30I1acHOCTH,
MOYKapHOH
0€30MMacHOCTH U
OXPaHBI
OKpYy>Karolen
cpepl.

OcBoenne cozaepkaHusi Y4eOHOW AMCHUIUIMHBI O00ECTIeYMBAET JOCTIKEHUE OOYYAIOUIMMHCS CIIEAYIOUINX JTHYHOCTHBIX pe3yinbratoB (JIP) ¢ yderom

paboueii mporpammel Bociutanusi ' BIIOY PK

JIMYHOCTHBIE Pe3yJIbTAThI PeaJu3aliu MPOrpaMMbl BOCIUTAHUS (OecKpunmopbul)

Koa mu4HOCTHBIX
pe3yJibTaTOB peain3anumn
NPOrpaMMbl BOCITUTAHUS

[IposiBnsrOIIMN AKTUBHYIO TPakKIAAaHCKYHO IMO3ULUIO, JAEMOHCTPUPYIOIIMM IPUBEPKEHHOCTHh IPUHIUIIAM YECTHOCTH,
MOPSIIOYHOCTH, OTKPBITOCTH, DKOHOMHYECKM AKTHBHBIM M YYacTBYIOUIMH B CTYACHUYECKOM M TEPPUTOPHUATIBHOM
CaMOYIPAaBJIEHUH, B TOM YHCJIE Ha YCIOBUAX JOOPOBOJIBUECTBA, IPOAYKTUBHO B3aUMOJICHCTBYIOIINN U yYaCTBYIOIIUHN B
NeSITeIbHOCTH OOIIECTBEHHBIX OpraHU3aIUil.

JIP 2

Oco3Haronwii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YETIOBEKA; YBAXKAIOIINH COOCTBEHHYIO U UYXKYIO YHUKAJIHLHOCTh B JP 7
Pa3IMYHBIX CUTYAITUAX, BO BCeX (popMax M BUIAX JIEATEITLHOCTH.

Co0mrogaromuyii ¥ mporara’IupyOINA MpaBuiia 3I0pPOBOT0 U 0€3011acCHOT0 00pasa KU3HH, CIIOPTA; IPEAYITPEKTAFOTITHI JIP 9
anb0 TPEoJONEBAIONINI 3aBUCUMOCTH OT QJIKOTOJs, Tabaka, TCHXOAKTUBHBIX BEIIECTB, a3apTHBIX WIP H T.I.
CoxpaHsIoLUi ICUXO0JIOTHYECKYI0 YCTOMYMBOCTD B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIIUXCS CUTYaIUsX.
[IposiBrsiromuii yBaskeHUE K ICTETUYECKUM IIEHHOCTSIM, 00JIaJaroIiii OCHOBAMH 3CTETUYECKONW  KYJIBTYPHI. JP 11
CoxpaHstouui ICUX0JIOTHYECKYI0 YCTOMUMBOCTh B CUTYaTUBHO CIIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIIUXCS CUTYAIUSAX JP 25
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLTAHBI

2.1. O0beM y4eOHOi TUCHUIIMHBI 1 BBl YUeOHOH padoThl

Bupa yueOHoii padboThl

O0BbeM yacoB

O06beM 06pa3oBaTEILHON MIPOrPaMMbl Y4EOHOM AUCIIUIUIAHBL 72

B T. 4. B ()OpME NMPAKTHYECKON TTOJrOTOBKU 19

Bo B3aumoaeiicTBuu ¢ mpenojiaBarenieM (BCEro) 70

B TOM YHCIIE:

TEOPETUUECKOE 00yUeHHE ol

MPAKTUYECKHUE 3aHATUS 19

[TpodeccroHamTbHO-OPUEHTUPOBAHHOE COJICPIKAHUE 12

B T.U.

TEOopeTHYecKoe 00yIeHne

MPAKTUYCCKHUE 3aHATHSI

Koncynpranun -
2

[TpomesxyTounas arrectanus B popme nuddhepeHIpoBaHHOTO 3a4eTa
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2.2. TemaTyecKMid IJIAH U COAEPKAHME JUCHUILITHHBI

dopmMupyemblie
HaumeHnoBanue Copnepxxanue yuyeOHOro Mmareprasia (0CHOBHOe U NPo¢ecCHOHAILHO OPHEHTHPOBaHHOE), | O0bem KOMITETCH I
pa3/iesioB U TeM JIa00paTOpHbIe M NPAKTHYeCKHe 3AaHATHS, IPUKJIATHONH MO1Y.1b 4acoB
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cHCTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Copneprkanue ydeOHOro Marepuasa 2
buonorus Bbuonorust — Hayka o xuBoi npupoze. CBs3u OHOJIOTUU C OOIIECTBEHHBIMU, TEXHHYECKUMH U
B CHICTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHu, Quiiocopueil, peluruen, STUKOU, 3CTETUKON U MPaBOM.
Oobmas Ponp Oumonormn B (OpMHPOBAaHWMM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTNYECKHUX HAYK.
KU3HU MeTtoap! TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(puKalus, MOIeIMPOBAaHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX ).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEeaMeET N3ydeHus: ononoruu. OTanuue sKUBbIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHHU OpraHu3alNH ouocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIN, MOMYJISAIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OHMO - TeOLEHOTHYECKUH),
6rochepHbIit
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJICTKH 10
Tema 2.1. ConeprkaHue yueOHOro MaTepuasa 1
XUMHUYECKUH cOCTaB | XMMHUYECKUH COCTaB KJIETKH. XMUMHUYECKHE SJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOAIIEMEHTHI.
KJeTku. Bona Bona u muHepanbHble BemecTBa. DYHKIMM BOJBI M MUHEPAIBHBIX BEIIECTB B KIIETKE.
1 MUHEpaJbHbIE [Tonnepkanue ocMOTHUYECKOTO OanaHca
BEILIECTBA ITpakTHueckoe 3aHiITHE 1
Ne 1 «buonoruueckass poiab MHHEPAJIbHBIX BEIIECTB B OOECHEUEHUH >KU3HEIESTEIbHOCTU
OpraHU3MOB, MPOSIBJICHUS ArcOaTaHca MUHEPATIBHBIX JIEMEHTOB)
Tema 2.2. Coneprkanne ydeOHOro MaTepraa 4
buonoruuecku benxu. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumblie u
BAKHBIE XMMUYECKUE | 3aMEHUMbIE AMUHOKHCIOTBI. AMHWHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYPHI OEIKOBOI
COEIUHEHUS MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiictBa OenkoB. buonornyeckue ¢yHkuun OenkoB. PepMeHTHI — OHOJOTHYECKHE
Katanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CcyOcTpaTHas CHenU(UIHOCTb. OK-01, OK-02,
Kodepmentsl. Butamunbl. Otinnunsi epMEeHTOB OT HEOPraHWYECKUX KaTaanu3aTOpOB. OK-04
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VYrneBoasl: MOHOCaxapuabl (TIIIOKO3a, pubo3a U Je30Kcuprbdo3a), aucaxapuabl (caxaposa,
JIaKTO3a) M TMOJHcaxapuibl (Kpaxmall, TNIMKOTeH, LeJUIi0yio3a). buomornyeckue (GyHKIUU
yrineBofoB. Jlumuael:  Tpuriamuepunsl, Qocomunuasi, crepounsl. [mapoduibHO-
ruapogoOHbie cBoiicTBa. buonormyeckue ¢ynkuuu sunuaoB. CpaBHEHHE YIJIEBOJIOB,
OENKOB M JIMNUIOB Kak MCTOYHMKOB sHepruu. Hyxneunosbie kuciorsl: JJHK u PHK.
Hyxneoruapl — MoHOMEpHI HYKJIEMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JTHK. Ctpoenne u
¢ynkunu PHK. AT®: ctpoenne u pyHKINH

Tema 2.3.

CrpyKTypHO-
byHKIIMOHATBHAS
OpTaHHU3aIHs KICTOK

Copepxanne yueOHOro Marepuaa

[{utonorus — Hayka o kietke. Kinetounas Teopust — mpuMep B3auMoAeHCTBUS Ueil 1 pakToB
B HAyYHOM ITO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knertka kak menoctHast xuBas cuctema. OOlue MpU3HAKU KJIIETOK: 3aMKHYTas HapysKHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cuctemMa CUHTe3a OeJka.

Tunel KIETOK: JSyKapuoTHYecKass U mpokapuotuyeckas. OcCOOEHHOCTH CTPOCHHS
MpOKapHOTUUECKOU KieTku. Kierounas crenka Oaktepuil. CTpoeHUE 3YKapHOTHYECKOU
kJeTKd. OCHOBHBIC OTJIMYUSL PACTUTEIBHOM, )KUBOTHOM M TpuOHOMN KiieTku. [loBepxHOCTHBIE
CTPYKTYpPBI KIETOK— KIIETOYHAs CTEHKAa, TIIMKOKAIWKC, ux (yHknun. I[lmazmaruueckas
MeMOpaHa, ee CBOMCTBa U (PYHKIIUU.

[Mutormmazma u ee opranouapl. OmxHOMeMOpaHHBIe opraHounbl kietkw: OIIC, ammapar
['onbaxku, nuzocoMbl. [loyaBTOHOMHBIE OpPraHOUABI KJIETKH: MHUTOXOHJAPUH, IJIACTH]IBIL.
[TpoucxoxaeHne MUTOXOHApW W TacTua. Bumel mmactun. HemeMOpaHHBIE OpraHOMIBI
KJIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTP, IEHTPHOJU, PECHUYKH, >KIYTUKH. DYHKIUU
OpraHOMJIOB KJIETKU. BKiroueHus.

Anpo — perynsartopHslii 1ieHTp kieTkd. CTpoeHue siapa: siiepHas 000J0uKa, KapHoIllia3zMma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

Pazpean 3. ZKu3HeneaTeIbHOCTL KJIETKH

Tema 3.1.
OOMeH BellecTB
U TIpeBpaIlieHne

SHEPrUU

B KJIETKE

Copeprkanne ydeOHOro Marepuana

OOMmeH BeniecTB, WIK METa00JIN3M. ACCUMIIIALNS (TJIACTUYECKUA OOMEH) U TUCCUMMIISILINS
(oHEpreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IWHOTrO Ipolecca MeradboiausMa. Poib 3aKoHOB
COXpaHEHMs BELIECTBA W HHEPrMM B MOHMMAaHUU MeTabonu3ma. Tumbl oOMeHa BEIeCTB:
aBTOTpo(HBI U TerepoTpodHbId. Ponh GepMeHTOB B OOMEHE BEIIECTB W IPEBPAIICHUU
sHepruu B kietke. PorocuHre3. CBeroBas M TemHOBas (a3pl (orocunreza. Peakiuu
dorocunTe3a. DPPeKTUBHOCTH (HOTOCHHTE3a. JHAUeHUE (POTOCUHTE3a AJIs )KU3HHU Ha 3emile.
Bnusinue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €r0 MPOJAYKTUBHOCTH Y
KyJbTYpPHBIX ~PAacTeHMHA. XeMOCHHTe3. XEeMOCHHTE3Upyolue OakTepuu. 3HaUYEeHHE

OK-01, OK-02,
OK-04
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XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DHepreTudeckuii 0OMEH B KJIeTKe. PacierieHre BenecTs, BBICICHUE U aKKyMYJIUPOBAHHE
SHEPrHH B KJIETKE. JTalbl YHEPreTHYECKOro oOMeHa. mkonu3. bpokeHue W ero BHIBIL.
Kucnoponnoe okuciaenue, wim KieToyHoe apixanue. OxucnutensHoe (ochopuarpoBanue.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Buocunres Oenka

Copepxanue yaueOHOro Marepuaa

Peakumu Matpuunoro cuHrte3a. [enermyeckas wuHdopmanus u JHK. Peammuzauums
TFeHETUYECKON MHpOopMaluK B KiIeTKe. [ eHeTHYeCKUi KO/ M ero CBOMCTBA. TpaHCKpUIIIUS —
marpuunblii cuHTe3 PHK. Tpancmsiuus — OwuocuHTe3 Oenka. ITanbl TPaHCISALHH.
KoaunpoBanue amuHokuciot. Ponbs pubocom B OnocunTese Oenka

IIpakTHueckoe 3aHsTHe

Ne 2 «Pemenue 3aa4 Ha ONpCACIICHUEC TOCIICAOBATCIbHOCTHU HYKIICOTU 0B

Tema 3.3.
Bupycsl

Copepxkanue ydeOHOro Marepuana

Hexnetounsie ¢opMbl xu3Hu — BUpychl. Mictopust otkpeitus BupycoB (/1. U. MiBaHOBCKwMit).
OCOOEHHOCTH CTPOCHHS M JKU3HEHHOTO IMKJIa BUpYycoB. bakTepuodaru. bonesnu pacrenui,
JKUBOTHBIX M YENIOBEKa, BhI3bIBacMbIe BUpycamu. Bupyc umMmmyHoneduura yenoseka (BIY)
— Bo30Oymutens CI1M/]a. [IpodunakTuka pacnpocTpaHeHns BUPYCHBIX 3a00I€BaHUI

Pa3nes 4. PazMHokeHHe M HHAUBUYAJIbHOE Pa3BUTHE OPTraHU3MOB

Tema 4.1.
JKU3HeHHBIN UK
KJIETKHA

Copepkanne ydeOHOro MaTepuana

KneTounslii UMK, WM KU3HEHHBIA UK KieTku. MHrtepdaza u muto3. [Iporecchr,
npoTekaronue B uurepdaze. Pemnnkanus — peakuus matpuunoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KaprOTUN. JIUMIONAHBIN U TalIOUIHBIA XPOMOCOMHBIE
HaOopbel. XpomaTuabl. lluTomornueckue OCHOBBI PAa3MHOXKEHUS W HWHAUBUIYaTHLHOTO
pa3BuTusi opraHu3sMoB. Jlenenwe kmetkn — Murto3. Cragum wMurosa. Ilpoueccsr,
MPOUCXOMSIIME HA Pa3HbIX CTaAMSAX MHUTO3a. DBHOJOrMYECKWd CMBICT  MHUTO3A.
[TporpamMmmupyemast r0esnb KJIETKH - alloNnTo3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpraHU3MOB

Conepxanue yq4eOHOro MaTeprasa

®DopMBI pa3MHOKEHHUSI OPTraHU3MOB: Oecrosioe U MoJioBoe. Bupl 6ecronoro pa3MHOKEHUS:
JIeJICHUE HAJBOE M TTIOYKOBAHHUE OJTHO M MHOTOKJIETOYHBIX, CHOPOOOpPA30BaHKE, BET€TATUBHOE
pa3MHO)keHue. IcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIJIsl CEIEKIIUH.

[TomoBoe pazMHOXKEHHUE, €ro OTAuYHs OT Oecmoyoro. Meiio3. Craguu meiiosa. IIporeccsr,
npoucxoAsmue Ha craausx wmeiosza. I[loBenenue xpomocom B Meitoze. Kpoccunrosep.
buonornueckuii cMbICI B 3HaUYeHUE Meio3a. ['ameToreHnes — mpoiecc 00pa3oBaHUsI TOJIOBBIX
KJIETOK y KUBOTHBIX. [10/IOBBIC kKene3bl: CeMEHHUKH U sudHUKU. OOpazoBaHUE U pa3BUTHE

OK-01, OK-02,
OK-04
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MOJIOBBIX KIJIETOK — TaMmeT (CHepMaTo30Mjl, SIMIEKIIEeTKa) — CIEpMaToreHe3 U OOTEHE3.
Oco0eHHOCTH CTpOeHUS SHMIEKIeTOK U ciepMaTo3onioB. OmnonorBopenue. [laprenorenes

Tema 4.3.
NunuBuayanbHOe
pa3BUTHE OPraHU3MOB

Conepkanue y4eOHOro MaTeprasia

NuauBuayanbHOe pa3BuTHE (OHTOTeHE3). DMOpHOHATBHOE pa3BUTHE (IMOpHOTeHe3). DTallbl
SMOPHOHAIIBHOTO PA3BHTUS Yy IIO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHE, TacTPYJISIHS,
opranorere3. I[locTomMOpuoHaNIEHOE pa3BUTHE. THUMBI MOCTIMOPHOHAIBHOTO PAa3BUTHS:
npsiMoe, HerpsiMoe (JIMYMHOYHOE). BrusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJACHHBIC ypojacTBa. Poct u pasButue pacreHuil. OHTOreHe3
I[BETKOBOT'O PACTEHUS: JIBOMHOE OTUIOIOTBOPCHUE, CTPOCHHE CEMEHH, CTAJMH PA3BUTHS

[IpakTueckue 3aHATHS

Ne 3 «MHbekmonHbIe 3a00IeBaHUs U SMTUJAEMUU B HCTOPHH YesioBeuecTBa/ BakiHanus Kak
npoduIaKTHKa MHPEKIIMOHHBIX 3a00JIEBaHMIN

Paspnen S. HaciieACTBEHHOCTh U M3MEHYHUBOCTh OPraHU3MOB

16

Tema 5.1.
3aKOHOMEPHOCTH
HacleI0BaHUs

CopepxaHue yaueOHOro Marepuana

[TpenmMer u 3amaun reHETUKU. Poib HUTOIOTMU UM SMOPUOJIOTMU B CTAHOBJIEHUU T'€HETUKH.
Bknan poccuiickux M 3apyOexHBIX Y4Y€HBIX B Pa3BUTHE TE€HETHKH. METOJbl TI'€HETHKH
(ruObpuoNOrNYeCcKuil, LUTOTEHETUYECKUH, MOJIEKYJIsIpHO-reHeThuueckuil). OCHOBHBIE
reHeTUYeCKue MOHATH. [ 'eHeThyeckasi CHMBOJIMKA, HCIIOJIb3yeMas B CXEMaxX CKPELIMBAHUH.
3aKOHOMEPHOCTH  HAclelOBaHMs  IPU3HAKOB,  YCTaHOBJIEHHble I.  Mennenem.
MoHorubpuiHoe CckpeluBaHue. 3aKOH eIuHOOoOpa3usi TMOpPHI0B MEPBOrO IMOKOJIEHHUS.
[TpaBmiio noMHHMpOBaHMS. 3aKOH pacllEIUIeHHs NpU3HAKoB. ['MIOTe3a YMCTOTHI ramer.
[TonHOe M HemonHoe AOMUHHMpOBaHUE. [IUruOpuIHOE CKpellMBaHKWe. 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMUsI Npu3HaKoB. lluToreHernueckne OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHMUS.
AHanusupyrouiee CKpelmuBaHue. lcnonb3oBaHWe aHAIU3ZHUPYIOIIETO CKPEIIUBAHUA UL
oIpeziesIeHUs] TeHOTHUIA 0COOU

HpaKTI/IquKOC 3aHATUC

Ne 4 Pemenue 3ala4 Ha OIpCACIICHUEC BCPOATHOCTU BO3HUKHOBCHUSA HACIICACTBCHHBIX
IMPpU3HAKOB IIpU MOHO-, HOH-, HOJ'II/IFI/I6pI/II[HOM U  aHAJIM3UPYIOHNIEM CKPCIIHWBAHUMU,
COCTABJICHHUEC I'CHOTHUITMYCCKUX CXEM CKPCIIBAHUA.

Tema 5.2.
CuemieHHoe
HacJeI0BaHUE
MIPU3HAKOB

CopepxaHue yaeOHOro MaTepuana

CuenneHHoe HacienoBaHue nmpu3zHakoB. PaGora T. Moprana 1o cHelIEHHOMY
HacJIEOBaHMIO TeHOB. HapylieHue cremieHuss T'€HOB B PE3yJbTaTe KPOCCHHIOBEpA.
XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTH. | eHeTHuecKne KapThl.

OK-01, OK-02,
OK-04
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T'enetuka moina. XpOMOCOMHOC OMpCACIICHUC I10JIa. AYTOCOMI:I N TIOJIOBBIC XPOMOCOMBI.
I'omorameTHbIe U TeTCpOraMEeTHBIC OPraHU3MBI. HaCJ'Ie,I[OBaHI/IC IIPU3HAKOB, CHCIIJICHHBIX C
I10JIOM

HpaKTI/I‘ICCKOC 3aHATUC

Ne 5 Pemenne 3aa4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUKHOBCHHUA HACIJICACTBCHHBIX
IIPU3HAKOB IMIpHU CHCINICHHOM HACJICAOBAHWH, COCTABJICHHUC TI'CHOTHUIIMYCCKHUX CXCM
CKPCHIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYHBOCTH

Conepkanue yaeOHOro MaTepraia

N3mMeHunBOCTh. BUIbl HK3MEHYMBOCTH: HEHACJICACTBEHHAs U HacleACcTBeHHast. Ponb cpenbl B
HEHACJICACTBEHHON W3MEHUYMBOCTU. XapaKTEPUCTHKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonsslii psjg v BapualimonHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE
W KAaueCTBEHHBIC MpPHU3HAKM HM WX HOpMa peakiuu. CBoicTBa MOAUDHUKAITMOHHOMN
W3MEHYHBOCTH.

Hacnencreennast, miM TeHOTHIMYECKas HM3MEHYHMBOCTH. KomOMHATHBHAsS HM3MEHYUBOCTb.
Meiio3 ¥ TONOBOW MpollecC — OCHOBA KOMOWHATUBHOM H3MEHYMBOCTH. MyTalmoHHas
U3MeHYMBOCTh. Kiaccudukaiuss MyTamuii: TeHHbIe, XPOMOCOMHBIC, TeHOMHbIE. YacToTa u
OpUYMHBL  MyTaluil. MyTareHnsle  (QakTopbl. 3aKOH TOMOJIOTUYECKHUX pSJIOB B
HacCJICICTBEHHOM N3MEHUYMBOCTH
H. 1. BaBunona

[IpakTnueckoe 3aHsTHE

Ne 6 Pemenue 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUA HACIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX BSaHMOHGﬁCTBHﬂ T'CHOB, COCTAaBJICHUC T'CHOTHUIIMYCCKUX
CXEM CKpCIIMBAHUSA

Tema 5.4.
I'eHeTnka yenoBeka

Copeprkanne ydeOHOro Marepuana

I'enetuka uenmoBeka. Kapuotun uenmoBeka. (OCHOBHBIE METOJbl TE€HETUKH 4YEJIOBEKa:
TE€HEATOTHYECKUN, OJM3HEIOBBIA, ITUTOTEHETUYECKUM, OMOXUMUYECKUM, MOJIEKYISIPHO-
reHeTudeckuid. COBpEMEHHOE OIpEECICHNE TEeHOTHUIIA: MOJIHOT€HOMHOE CEKBEHHUPOBAHME,
TeHOTHIUPOBaHKE, B TOM unciie ¢ momomisto [11[P-ananu3a. HacnenctBennbie 3a0o0eBanms
YeloBeKa: TeHHbIe O0Je3HU, OOJEe3HM ¢ HACIEACTBEHHON MPEeApacioioKEHHOCTHIO,
XpoMocoMHBIe Oone3Hn. ComMaTHYeCKMe M TeHepaTUBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHnumel  3M0poBOrO  00paza JKU3HHM, JAUATHOCTUKH, TNPOPWIAKTUKUA U JICUCHHUS
TEHETHYECKUX  OoJie3He.  MeIUKO-TeHEeTHYECKOe  KOHCYJIbTHPOBaHHE.  3HAYCHHE
MEAWIIMHCKOW TEHETUKM B MPEIOTBPALICHUM U JICYCHWHW TEHETHYECKHX 3a00JIeBaHMiA
JeloBeKa
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[IpakTrueckoe 3aHsaTHE

Ne 7 «CocraBneHue 1 aHaJIu3 poJIOCIOBHBIX YEJIOBEKAY

Pazgen 6. DBoJronuoH

Hasi OHOoJIOrus

Tema 6.1.
OBOJIIOLIMOHHAS
TEeOpUst
H €€ MECTO
B OMOJIOTHH

Conepkanue yaeOHOro MaTepraia

[TpenrocbuIKy BO3HUKHOBEHHSI 9BOJIIOLIMOHHON TEOPUH. DBOIIOLUOHHASA TEOPUs U €€ MECTO
B Ouosornu. BrusiHME SBOMIONMOHHONW TEOPHM Ha pa3BUTHE OWOJOTMHM M APYTrUX HayK.
CupzerenscrBa 3Bomonuu. [laneonTonornyeckue: Mocie0BaTeaIbHOCTD MOSBICHNUS BUIOB B
MaJICOHTOJIOTHYECKOM JieTonucH, nepexoanbie (opmel. buoreorpaduyeckue: cxoacTBo u
pasnnuue dayH U QJIOp MaTEPUKOB MU OCTPOBOB. DMOPHOJIOIMUECKUE: CXOACTBA U Pa3INyuus
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
aHaJIOTUYHbIe, pPYAUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX METAa0OJMYECKHX IMyTell y Bcex
JKUBBIX OPraHU3MOB.

OpomtonuonHas teopus Y. [lapuna. Ilpennochiiku BO3HUKHOBEHHUS JapBUHU3MA.
JIBIoKymue cuibl 3BOJIIOLMU BUAOB 1o JlapBuHy (uM30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYPCOB, HEONpeAenEéHHas HW3MEHYMBOCTh, OOph0a 3a CyIEeCTBOBAaHHE,

€CTECTBEHHBIN 0TOOD) OK-01, OK-02,
Tema 6.2. Copepxkanue ydeOHOro Marepuana OK-04
Mukpo3BoIOIUS Cunrernueckas teopus 3Boiroiuu (CTD) u e€ ocHOBHBIE MONOKEHUS. MUKPOIBOIIOIIHSL.
[Tomymsiust Kak €AMHAIIA BUA W SBOJTFOITHH.
JBuxyme cunbl ((akTOpbI)IBOJIIONUK BHIOB B Mpupoje. MyTallMOHHBIA Mpolecc H
KOMOWHATHBHAS W3MEHUYUBOCTH. [lOmMyIsIIMOHHBIE BOJIHBI M japeid reHoB. M3omsmus u
murpanus. EcTecTBeHHbt 0TOOp — HampaBistoumii  dakrop sBomouuu. DopMel
€CTeCTBEHHOTO 0TOOpa. [IpHCIOCOONICHHOCTh OPraHW3MOB KaK pPe3ylbTaT dSBOJIFOIHH.
[Tpumepsr mpucnocobneHuii y opranusmoB. ApoMopdo3bl U HAMOAAANTANUU. Bum wu
Busi000pa3zoBanue. Kputepuu Buna. OcHOBHBIE (POpMBI BHI000pa3oBaHus: reorpaduyaeckoe,
HKOJIOTHYECKOE
Tema 6.3. Coneprkanne ydeOHOro MaTepraa
Makpo3BOTIOIHUS MakposBomrorusi. DopMmbl  dBOMONMK:  (PHUIETUYECKAs, TUBEPTeHTHAs, KOHBEPreHTHas,
napajurenbHas. HeoOpaTuMOoCTh SBOTIOIHH
[TpakTrueckoe 3ansTHE (Ha BEIOOD MpenojaBaTesis)
Ne 8 «CpaBHenue BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIOY
Pa3jnen 7. Bo3HUKHOBeHUE H Pa3BUTHE »KU3HHM Ha 3emuie OK-01, OK-02,
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Tema 7.1.
3apoxieHue
Y pa3BUTHE KU3HU

CopepxaHue yaeOHOTr0O MaTepuaa

JlonayuyHble NpenCTaBICHUS O 3apOXACHUU KU3HHU. HaydHble TuUmoTe3bl BO3ZHMKHOBEHUS
JKU3HU Ha 3emJe: abuoreHe3 W MaHCIepMus. XUMUYecKas 3BOIONUsA. AOHMOTCHHBIN CHHTE3
OpPraHWYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XUMHYECKON sBoyronnd. HavanbHble 3Tanel Ouosiormyeckoi ssosronmu. I'unoresa PHK-
mupa. PopMupoBaHHEe MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKH U UX 3BOJOIMA. POPMUPOBAHHE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie Mo 3paM U nepuojaM. Karapxeil. Apxeiickas u npoTrepo3onckas
opel. Ilanmeosoiickas spa u €€ mepuoabl: KeMOPHUCKUN, OpPJOBUKCKHNA, CHUIYPUHCKHH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIA, NepMCKUil. Me3030iickas 3pa U €€ Mepuoibl: TPUACOBBIM,
IOpCcKuii, MenoBou. KaitHo3oMckas 3pa W €€ Nepuojbl: MaJeOre€HOBbINA, HEOTCHOBBIN,
AQHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpraHU4Y€CKOIro Mupa.

Copepxanue yaueOHOro MaTrepuana

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BOJoUUU. OCHOBHBIE CHCTEMaTHYECKHE
TpyOIbl OpraHU3MOB. XapaKTePUCTHKA KIMMaTa M TeolIorTHYeckux mpoieccoB. OCHOBHBIE

IIpoucxoxnenue ATanbl SBOJIIOIMM PACTUTENIBHOIO W KUBOTHOrO Mupa. Apomopdo3bl y pacTeHUH H
YeJI0BEKa — KUBOTHBIX. [TosiBIEHMe, paclBET U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.
aHTPOIIOTEHE3 OBoironusl  4eiloBeKa. AHTpoOmoJioruss Kak Hayka. Pa3BuTue mnpeicTraBieHUd o
IIPOUCXOXKICHUN 4YeJoBeKa. MeToabl M3ydeHMsl aHTpornoreHesa. CXOICTBa M pa3iavyuusd
YyeloBeKa W KUBOTHBIX. CHCTEMaTHYecKoe IMOJIOKEHHE 4YeloBeKa. JIBMXKyIIue CHIIb
(akroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTb M €CTECTBEHHBIH OTOOD.
OO611ecTBEHHBIN 00pa3 MKU3HU, U3TOTOBJIEHUE OPYJIUHI TPYy/la, MBILILUIEHHE, PeUb
Tema 7.3. ConeprkaHue yueOHOro MaTepuaia

OCHOBHEBIE CTaaNM
JBOJIFOLUH YEI0BEKA

OCHOBHBIE CTaJMU W BETBU HBOJIOIMU YEJIOBEKA: aBCTPATONMUTEKH, YUeIOBEK yMENbIH,
UYenosek npsaMoxoasuui, YenoBek HeaHIepTanbCKuid, YenoBEeK pa3yMHbIM COBPEMEHHOIO
tuna. Haxoku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIIECTBOBAHMSI, 00JIACTh PaCIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BPOIMEOWIHAs (€BpasHiicKas), HErpo-
aBcTpajoujHas (dKBaTOpHalibHAasl), MOHTOJIOMAHAA (a3uaTCKO-aMepHKaHCKas). UYepTsl
MIPUCTIOCOOJICHHOCTH TIPEICTABUTENICH YEIOBEYECKHX pPac K YCIOBUSM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacuzma

[TpakTrueckoe 3aHsaTHE (HA BBIOOD MPENOTaBaTeIs)

Ne 9 «BpCMH U MYTH PACCCIICHUA YCJIOBCKA 110 IIJIAHCTCH

OK-04

Pazpnen 8. OpranusMsl u OKpykawuas cpeaa

OK-01, OK-02,
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Tema 8.1. Coneprkanue yueOHOro MaTepuaa OK-04, OK-07
Okonorus DKoJorus Kak Hayka. 3a/laqyl ¥ pa3/aesibl SKOJIOruH. MeTo1bl 9KOJIOTHYECKUX UCCIIeI0OBaHUI.
Kak Hayka. Cpenbl DKOJIOTUYECKOE MHUPOBO33PEHHE COBPEMEHHOI'O uesioBeka. Cpenapl OOMTaHMSI OPraHHU3MOB:
KU3HU. BOJHAs, HA3eMHO-BO3/YILIHAs, IIOYBEHHAs, BHYTPUOPraHU3MEHHAA. KOJOTHYECKHE
DKOJIOrM4ecKue daxTopsl. Kiaccudukanust sKkonorndeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE U
(bakTopsl aHTponoreHHsle. JleiicTBue SKOJOrMYecKHX (PaKTOpOB Ha OpraHu3Mbl.AOHOTHYECKHE
daxTopsl: CBeT, TeMIepaTypa, BiaxkHocTh. Doronepuoausm. [Ipucnocobiaenns opraHu3MoB
K JeiicTBui0 abmotmyeckux ¢aktopoB. buonormueckue purMmbl. buotuueckue ¢GakTopsl.
Bunbl OMOTHYECKMX B3aUMOJCWCTBUN: KOHKYPEHIIMS, XHIMHUYECTBO. I[lapasuTusm,
MYTYyaJau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTpau3M.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBUU JJISi CYIIECTBOBAHUS OPIaHWU3MOB B IPUPOIHBIX
€0o00IIeCTBaX
Tewma 8.2. Copepxanue yaueOHOro MaTrepuana
DKOJIOrH4eCcKUe OKOJIOTUYECKHE XapaKTEPUCTUKH monyasiuud. OCHOBHbIE IIOKa3aTead  IOIMYJIALUU:
XapaKTEPUCTUKU YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPUPOCT, Murpanus. JuHamuka
HOMYJISILIUU YUCJIEHHOCTH MOMYJISIIIUK U €€ peryasuus
ITpakTHueckoe 3aHsATHE
Ne 10 «[Toxcu€r IUIOTHOCTH OMYJISIIAIA PA3HBIX BUAOB PACTCHUN
Paznen 9. CoobOmiecTBa H 3K0JI0rH4ecKHe CHCTEMbBI OK-01, OK-02,
Tema 9.1. ConeprkaHue yueOHOro MaTepuaia OK-04, OK-07
CoobmectBa CoobmiectBO  opranu3MoB  —  OumorieHo3.  CTpykTypbl ~ OHOIIEHO3a:  BHJIOBas, I1K3.1
OpPraHHU3MOB, NpOCTpaHCTBEHHasl, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.
9KOCHCTEMBI Okonoruyeckue cucrteMsl (3kocucreMsbl). llonstne 00 »sKocucTeMe U OHOreolEeHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopot BemiecTB U MOTOK SHEPrHH B 3KOcucTeMe. Tpoduueckue (MUILEBBIE) YPOBHU
skocuctembl. IlumeBbie nenu u ceru. OCHOBHBIE IOKAa3aTeNH SKOCHCTEMBI: OHoMacca,
OPOAYKIMSI. DKOJOTUYECKUE MUPAMUJbL: MPOTYKIMH, YUCIEHHOCTH, OrMomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYHMBOCTh, CAMOPETyJsAlins, pa3Butue. Cykueccus
Tema 9.2. Coneprkanne ydeOHOro MaTeprana
IIpuponusie [IpupoaHble SKOCHCTEMBI. ODKOCHUCTEMBI peK M 03Ep. ODKOCHCTEMAa XBOMHOTO WIIU
9KOCHCTEMBI HIMPOKOJINCTBEHHOTO jeca. AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpOIKOCHCTEMBI.

Ypboskocucrtembl. buonornueckoe M XO3SHCTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H
ypboskocucteM. buopasznoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
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Tema 9.3.
buocdepa —
riodanbHast

AKOCHUCTEMA 3eMITH

IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAep:KaHMe (coaep:KaHHEe NPHUKJIATHOTO
MO/1YJIfA)

VYuenue B. U. Bepraackoro o 6uocepe. ['panuiipl, coctaB u cTpykTypa ouochepst. XKusoe
BemecTBO M ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak T00aTbHOH IKOCHUCTEMBI.
JunamMuyeckoe paBHOBecHMEe W OOpaTHas CBsizb B Ouocdepe. KpyroBopoTsl BemiectB u
OMOTeOXMMHUYECKHNE IHKJIBl dJeMEHTOB (yriaepoja, aszora). 30HaIbHOCTh OHOC(hEpHI.
OcHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccuoHaIbLHO OpPMEHTHPOBAHHOE cojep:KaHUe (COoJep:KaHUe MNPHUKJIATHOIO
Biausanne MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoseyectBo B Omochepe 3emin. AHTPOIIOreHHbIE U3MeHeHHs B Onocdepe. [mobanbHbIe
(akTopoB Ha sKojorudyeckue npobiembl. CocyliecTBoBaHHWE NPHPOALI M uenoBedecTBa. CoxpaHeHHE
6uochepy Omopa3HooOpa3uss Kak OCHOBa ycToiumBocTH Omocdepbl. OcHOBa  panMOHAIBLHOTO
YIIPaBJICHUSI MPUPOAHBIMH PECypcaMH M WX HCIOJb30BaHMe. JlocTikeHHs OMONIOTUH U
OXpaHa MPHUPOJIBI
[IpakTHyeckoe 3aHsTHE
Ne 11 «OTx0ab! IPOU3BOACTBAY
Tema 9.5. IIpodeccuoHalbHO OpPHEHTHPOBAHHOE cojiep:kaHUe (colep:KaHUe MNPUKJIATHOTO
Bnusiaue counanbHo- | MOmyJIst)
9KOJIOTHYECKUX 310poBBE U €ro cocTaBisitomIre. PakTOPbI, MOJOXKUTEIEHO H OTPUIIATEIHHO BIHUSIONINE HA

(akTOopoB Ha
3JI0POBBE YETIOBEKA

opraHusM 4yenoBeka. [Ipo0ieMa TEXHOTE€HHBIX BO3JEHCTBUH Ha 3]I0pOBbE UEJIOBEKA
(37eKTpOMarHUTHHIE TOJIs, OBITOBas XWMHS, W30BITOYHBIE IIYMbI, paguanus U T.IL.).
Apnanranus opraHu3zmMa uenoBeka K (akropam okpyxatomied cpenbl. [IpuHIMIBI
(dopmupoBaHus 310poBbecOEperaomero nopeaeHus. Guszndeckas aKTUBHOCTb U 37J0POBBE.
broxuMHuuyecKne aceKThl PAllMOHAIIBHOTO TUTAHUS

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexuus
KaK HayKa U TpoIiece

CopepxaHue yaeOHOT0 MaTepuana

Cenekuusi KaKk HayKa U Mpolecc. 3apoKJICHUE CENeKIUU U aoMecTukanusa. Yuyenue H. U.
BaBuioBa o meHTpax MHOTrooOpaszus M NMPOUCXOXKICHHS KYIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKICHHS JOMAIIHUX >KMBOTHBIX. CopT, mopoja, mramM. COBpPEMEHHBIE METOJbI
CEIIEKIUH. Maccosblit
U WHIUBUIYalIbHBIH OTOOPHI B CEJNEKIMM PAcTeHUH M >KUBOTHBIX. OLEHKa 3KCTepbepa.
bnuzkopoacTBeHHoe ckpemuBanue — MHOpuauHr. Ywncras nauHus. CKpelMBaHUE YHCTBIX
muHuil. [ereposuc, mnu rubpuanas cuna. HepoacTBeHHOe cKpelMBaHHE — ayTOPUIMHI.
Otnanénnas rubpuguzanms v e€ ycrnexu. VICKYCCTBEHHBIM MyTareHe3 W MOJy4YeHue

OK-01, OK-02,
OK-04, OK-07
IIK 3.1
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IOJHUIIIIONA0B. I[OCTI/I)KGHI/ISI CCIICKIINU paCTeHHfI, JKUBOTHBIX U MUKPOOPTaHNU3MOB

Tema 10.2. buotexHosoruss kKak oOTpacib MNpoU3BOJCTBA. ['eHHas WHXeHepus. OTambl CO3JdaHUA 1
OcHoBBI pexomOuHanTHOM /IHK u Tpancrennbsix opranuszmoB. Kiierounas mnxenepusi. Knerounsie
OMOTEXHOJIOTUH KYJIBTYpBI. MHUKpPOKJIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npo6aembl. 'MO — reHeTHuecku MOAM(PUIMPOBAHHBIE OPraHU3MbI
Tema 10.3. IIpodeccnoHa/ibHO OpPHEHTHPOBAHHOE cojepKaHue (coaep:KaHHe TMPHKJIATHOTO 1
buorexnonoruu MOTYJIs1)
B JKU3HH U npodeccu | OCHOBHBIC HANPABICHUS COBPEMEHHOM OMOTEXHOJIOTUH B MPOGECCHOHATLHOMN IS TeTbHOCTH
YyeJloBeKa. MeTtob1 OMOTEXHOJIOTHH. OObeKTbI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJOIMYECKUX M TEHETHMYeCKMX »3KcrepuMeHToB. [IpaBuna mnoucka M aHamu3a
OMOIKOIOrHUECKOI uHpOpMALIUU
U3 Pa3IMYHBIX MCTOYHMKOB (HayuyHass W y4eOHO-Hay4Has JIMTepaTypa, CpeAcTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)
ITpakTuyeckoe 3aHsTHE 2
Ne 12 Keiicpl Ha aHanmu3 nHGOpPMAIMKA O HAYYHBIX JTOCTHIKCHHUSX B OOJIACTH T€HETHYECKHX
TEXHOJIOTUH, KJIETOYHOM HWHKXEHEPUH, MULIEBBIX OMOTEXHOIOT M.
Ne 13 3ammra keiica: mpencTaBlieHHE pPe3yJIbTaTOB PEIICHHUS KEHCOB (BBICTYIUICHHE C
pe3eHTaIHe)
Pa3nes 11. Pemienne keiicoB B 00;1acTH OMOTEXHOJIOTHI 3
Tema 11.1.1. IIpodeccnoHaibHO OpPHEHTHPOBAHHOE CoOAep:KaHHMe (coaep:KaHUe NPHUKJIIATIHOIO 1
buorexnonorun MOJYJIsT)
B IIPOMBIIIJICHHOCTH | Pa3BUTHE MPOMBINUIEHHOW OMOTEXHOJIOTHI M ee NMPUMEHEHUE B XKM3HM YelloBeKa, MOMCK U
aHaIu3 MHPOPMALMU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-HayuyHas JUTeparypa, OK-01, OK-02,
CpelcTBa MaccoBOM MH(popMmaIu, cetb IHTepHeT u apyrue) OK-04, OK-07
[TpakTuyeckue 3aHATHS 2 IK 3.1
Ne 14 Keiicel Ha aHanu3 UHQOpPMALMKU O PA3BUTHUU MPOMBIIUIEHHOW OMOTEXHOJIOTUN (110
MUHU-TPYIIIaM).
Ne 15 3ammra keiica: mpeacTaBieHUE pe3yJlIbTaTOB pEIIEHUS KEWCOB (BBICTYIJIEHUE C
MIPE3CHTAIINEH )
IIpomexyrounas arrectaums (quddepeHIpoBaHHBIN 3a4€ET) 2
Bcero: 72
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3.1.

3. YCJIOBUA PEAJIM3ALIMU YYEFHOU JUCHUILJIAHBI
3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATEPHAIbHO-TEXHUIECKOMYO00eCedeHn 0

Peanuzanuss mporpamMmbl  y4eOHOH AUCHMIUIMHBL TpeOyeT Hajauuusi ydeOHOro KaOHHeTa
Ouonoruu.
Obopyodosanue yuebHo20 Kabunema:.
- HarJIAHBIC TOCOOUS (KOMITJICKTHI YI€OHBIX TaOJHII, CXEM, IIAKATOB);
- IUJAKTUYECKUE MaTepuaibl (3aJaHusl JUisi KOHTPOJIbHBIX paboT, AJil Pa3HbIX BHJIOB OLEHOYHBIX
cpencts, nuddepeHITMPOBAHHOTO 3a4€Ta U JIp.);
Texnuueckue cpeocmea 00yueHus.
- HOYTOYK C JIMIIEH3UOHHBIM POTrPaMMHBIM 00€CIIEUEHHUEM;
- TEJICBU30P, BBIXO]I B JIOKATHHYIO CETh;
3anwi:
- OMOINOTEKA;
- YATAJIBHBIN 3aJ1 C BBIXOJAOM B c€Th MIHTEpHET.

HNudopmanuonHoe odecneyeHne 00yueHust

Jia peanu3anuu MporpaMMbl y4eOHOW TUCHUIUIMHBI OWONMMOTEUHBbIH (OHI 00pa3zoBaTeNbHOM
OpraHu3aliil UMEET TeYaTHbIC W/WIIM SJIEKTPOHHBIC YYEOHHMKH), IOMYIIEHHBIE K HCIIOIb30BAHUIO
npu peanmsanuu oOpaszoBaTenbHBIX nporpamm CIIO, peanu3yeMbix Ha 0a3e OCHOBHOTO OOIIETO
obpaszoBanusi. Hopma oGecriedeHHOCTH 0Opa30BaTEIbHON JEATEIHHOCTH YYEOHBIMU H3JAHUSIMU
onpenensiercs PI'OC cpeanero obiero oopa3oBaHus.

[Ipu peanuzanuu nporpammbl y4eOHOM AMCHUIUIMHBI BO3MOXKHO HCIOJIB30BAaHUE AJIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB, AOMYIIEHHBIX K MCIIOIb30BAHHUIO MIPU peau3allii 00pa30BaTEeIbHbBIX
nporpamm CIIO, peanuzyembix Ha 6a3e OCHOBHOTO 00111ero 00pa3oBaHusl.

OCHOBHBIC HCTOYHUKH:

1. buonorus: 6a30Bblif ypoBeHb: YUEOHHK AJ1 00pa30BaTEeNbHBIX OpraHU3alui, Peanu3yomnux
oOpa3oBaTeNbHbIE MPOrpaMMbl cpeHero mnpogeccuoHansHoro obpaszoBanus/ M.b. Aradonosa,
A.A. Kamenckuii, B.1. CuornazoB. — Mocksa: [Ipocsemenue, 2024. — 271 c.: un. — (YueOHUK
CIIO).

2. buonorus. 10-11 wmacc (yrayOneHHBIM ypOBEHb): YYEOHMK JUIsl CpPEIHEro OOIIero
obpazoBanus / B. H. dAperun [u ap.]; mox oOme# penaknuedt B. H. SApeirmaa. — 2-¢ m3mn. —
Mocksa: U3narensctBo FOpaiit, 2022.

3. Oo6yxoB, JI. K.  buonorus: ximerkm u TKaHH: y4yeOHOe mocoOue I CpemaHero
npodeccuonanbHoro oodpazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e u3z., nepepabd. u
non. — MockBa: U3parensctBo FOpaiit, 2022. — 358 c.

4. buonorus: yueOHUK U MPaKTUKYM Ul CpellHero npodgeccruoHanbHoro oopasosanus / B. H.
Speirun [u np.]; nox penaknueit B. H. Sperura. — 2-e uzn. — Mocksa: W3narensctBo FOpaiiT,
2022. — 378 c.

JlonoJIHUTeIbHbIE HUCTOYHUKU:

1. Teitnop 1. buonorus: B 3 1. T. 1 / . Teitnop, H. I'pun, Y. Crayt; noxg pen.P. Conepa ; nep.
3-ro aHri. u3a. — 14-e uzn. —M.: JlaGoparopus 3nanwmii, 2022454 c.

2. [TaBnoBa, E. M. Dxonorus: y4eOHUK M MPAKTUKYM ISl CPEIHEro MPOQecCHOHATBHOTO

obpazoBanus / E. U. I1aBnosa, B. K. HoBukos. — Mocksa: M3narensctBo KOpaiit, 2022. — 190 c.
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3. Epemuenko, O. 3. buonorusi: yduenue o Omocdepe: ydeOHOE mocoOue sl CpemaHero
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e¢ u3z., nepepad. u gon. — Mocksa:
Nz narenscrBo FOpaiit, 2022. — 236 c.

4. brmunos, JI. H. DOkonorums: ydeObHOe mocoOue s CpeaHero mpoQecCHOHATBHOTO
obpazosanus / JI. H. baunos, B. B. IlonskoBa, A. B. Cemenua ; mox oOmieit penakiueit JI. H.
bimnoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.

5. bproxanp, ®@. ®. [Ipombiniennas skonorust: yueoOHuk / O©.®. bproxans, M.B. ['padxuna,
E.E. Cno6usxoBa. — MockBa: ®OPYM: UHDPA-M, 2022. — 208 c.

6. Hecmenosa, H. H. DKOJIOTHSI YeJOBeKa: Yy4YeOHWK M TPAKTUKyM JUIsl CPEIHETO
npodeccuonansHoro oopazosanus / H. H. HecmenoBa. — Mocksa: M3narensctBo FOpaiit, 2022.
— 157 c.

7. buonorus mnsa mpodeccuii M crienUaTbHOCTEH TEXHHYECKOTO M eCTECTBEHHO-HAYYHOTO
npoduineit: yaeOHUK I CTYA. YUpeKIeHul cpea. npod. oopazoBanus / B. M. KoncTanTHHOB, A.
I'. Pe3anoB, O. E. ®aneeBa; nox pea. B. M. Koncrantunoa. — M.: M3paTenbCkuil 1LEHTP
«Axagemus», 2016/ — 336 c.

HNuTepHeT-pecypcesl:

1. http://school-collection.edu.ru/collection I'azera «buonorus» u caitt s yuuteneit «5 uay Ha
YPOK OHOJIOTHI

2. http://bio.1september.ru OTKpbITHIH KOLIEMK: brosiorus

3. http://college.ru/biology B mnomoms yuurentro Ouomnoruu: oOpasoBarenbHblii caiit UECOH
HI'TIY

4. http://www.eco.nw.ru Bcst Guosiorust: HayqHO-00pa30BaTeIbHBIN MTOPTAT

5. http://lwww.darwin.museum.ru  JKuBble  CymiecTBa:  JEKTPOHHAs  WMJUTIOCTPHUPOBAHHAS
SHIUKIIOTICHSI

6. http://www.livt.net 3aounas ectecTBeHHO-Hay4Has mikona (KpacHospck): yueOHbIe MaTeprabl
10 OMOJIOTUY JIJIS IKOJIbHUKOB

7. http://www.zin.ru/museum KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHUS: buosjormueckas
KapTHHA MHpPa: JJIEKTPOHHBIN YICOHUK

8. http://www.macroevolution.narod.ru ITpoext Ecocom: Bcé 06 sxonorun

9. http://edu.greensail.ruTeopus 3BOJIOIMH KaK OHA €CTh: MAaTEPHAIIBI TI0 TEOPHH OHOJIOTUYECKOMN

10. https://e.lanbook.com/?ref= —3nexkrponno-6ubMoTeUHast cucTeMa «JlaHp"
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
JUCHUIIVIMHBI OY 1.08 BUOJIOI'UA

KoHTposib u  oueHka

pE3yJIbTaTOB

OCBOCHHA

0011eo0pa3oBaTenbLHOM

JUCHUITIIMHBI

PaCKpBIBAIOTCS Yepe3 JUCHUIUIMHAPHBIE Pe3yNbTaThl, HanpaBieHHble Ha (opmupoBanne OK u 1K

110 pasaciiaM U TEMaM COACPIKaHHUA y‘IC6HOl"O MaTtcpurala.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun OLIEHOYHBIX
KOMIIeTeH U MeponpUsITUs
OK 01. Bsibupares cnoco6st | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxkaeHue 1Mo BOpocam
penieHus 3ama4 | 4.3,5.1-54, 6.1-6.3, 7.1-7.3, | JICKONHA
npodeccuoHanbHOM 81 8.2 9.1-9.3. | Paspabotka rioccapus
ACATENBHOCTH NPUMEHUTENBHO | g 41 /e 9 5[T-o/c, 10.1, 3amoNHeHUe  CPaBHHUTEIHHBIX
K pa3JIMYHbIM KOHTEKCTaM ro/e. 11110/ TabIIuIl

10.2, 10.3I1-o0/c, 11.111-0/c Tectuposarue

VYerHbll onpoc

JIMKTaHT Ha UCIOJb30BaHUE
apryMEeHTOB, OHOJIOrHYECKOI
TEPMUHOJIOTUU U CUMBOJIMKU
NunuBunyanbHas
camocTosTenbHas padboTa
[IpencraBnenue  pe3ynbTaToB
MPaKTHYECKHUX paboT

3ammTa TBOpUECKUX padoT

3amuTa VHJIUBUYAJIbHBIX
MPOEKTOB
Brinonnenne 3aJlaHuN

MPOMEKYTOYHOM aTTECTANKU

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi AUCKYCCHS 11O

COBPEMEHHBIE cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCcaM JIEKIHU

IIOHCKa, aHaJIu3a 7_1_7_3’ 8.1, 8.2, 9_1_9.3’ Pa3pa60TI<a MEHTaIILHOU

u b MHTEPIPETALMH | g 411 /e 9 5[T-0/c, 10.1, EapTBI B MUHU TpYIIax

uH(pOpMaInHy, BITIOJTHCHUE U 3aIUTa

" MH(pOPMaIOHHbIE 102, 10.311-0/c, 11.1MT-0/c 71a00paTOpHBIX paboT

TEXHOJIOTUH ISl BBITOJIHCHUS [IpencraBneHne pe3ynbTaTOB

3a/1a4y npodeccuoHaNbHOM MPAKTHYECKUX padoT

JESTSIIbHOCTH [IpencraBieHne yCTHBIX
COOOIIICHUH C Mpe3eHTaIueH,
MOATOTOBJICHHBIX IO MEPEUHIO
HMCTOYHUKOB,
PEKOMEHTI0BAaHHBIX
IperoaBaTesieM

OK 04. OpdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE IO BOIIPOCaM

B3alMO/IEHCTBOBATD U | 43, 51-54,6.1-6.3, 7.1-7.3, | JeKuuu

pabotatb B KOJUIEKTUBE U |g 1, 8.2, 9.1-9.3 [IpencraBnenue pe3ynbTaToOB
KOMaH/Ie 9 4MT-o/c. 9.5M-o/c. 10.1. | MPAKTHYECKHX pabot
L ’ "’ | 3amuTa TBOPUYECKHUX paboT
10.2, 10.3IT-o/c, 11.111-0/c Samura MR HBH Ty ATHHBIX
IIPOCKTOB
OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6¢cyxaeHue mo Bonpocam
COXPaHEHHUIO OKpyxaromen | 4.1-4.3, 5.1-5.4, 6.1-6.3, | IeKuun
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Cpelbpl, pecypcocOepeKeHHIO,
MPUMCHSITh 3HAHUSA
o0  W3MEHEHHWH  KJIMMarTa,
IIPUHLIMIIBI OepeKITMBOTO
MpOU3BOACTBA,  3(PPEeKTUBHO
JIeHCTBOBATH

B ‘IpCSBBI‘IaI\;IHI)IX CUTyaluAaAXx

7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

PazpaboTka rioccapus
3aloNHEHUE  CPABHUTEIBHBIX
TabJInIl

TectupoBanue

VYcerHblii onpoc

JIMKTaHT Ha UCIOJb30BaHUE
apryMeHTOB, OHOJIOrHYECKOi
TEPMHHOJIOTHH U CUMBOJIUKH
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpencraBnenue pe3ynbTaToOB
MIPaKTUYECKUX padoT

3amuTa TBOPUECKUX paboT
3amura WHINBUTYaTbHBIX
POEKTOB

Brimmonnenue 3aganui
MPOMEKYTOUYHOM aTTeCTAllNH
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5. JIucT nomoTHeHM i M U3MeHeHM i K padoueil mporpaMmme
OVY . 08 BUOJIOT'USA na 2026- 2027 yueOHblIii roa

JononHenus U u3MeHeHus:i K paboueld mporpamme Ha 2026- 2027yuebHblii ron mo y4ueOHOM
qucturaae OY]l, 08 BUOJIOT' A

B pabouyro nporpaMMy BHECEHBI CIEYIOLINE U3MEHEHHUS:

JlononHeHus U U3MEHEHHS B pabouell mporpaMMe pacCMOTPEHBI M COTIIAaCOBAHBI HA 3aCEeIaHUH
[UKIIOBON METOUYECKON KOMUCCHH

« » 20 r. (mpoTtokom No ).

[Ipencenarens TUKIOBOM METOAMYECKOW KOMUCCUHN ®.1.0.
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