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1. OBIIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI YYEBHOM
JUCHUILIIMHBI O/16.08 BuoJorus

1.1. MecTO JUCUMILIIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbl:

Vuebnas gumciumimaa  OJ16.08  buomorust  sBisieTcs  00sA3aTCIBHONM  YacCThIO
0011e00pa30BaTEeIbHOrO MHUKJIA 00pa3oBaTebHONM Tporpammbl B cootBeTcTBUU ¢ OI'OC CIIO
no crenuransHocTu 40.02.04 FOpucnpyaeHuus.

PaGouas mporpamma o61ieo6pazoBaTenbHON AUCUUIUINHBL «buonozusy npenHazHayeHa
s m3ydenus Owonormm B CIIb I'BIIOY «Axkamemusi ympaBieHHS TOPOACKOH Cpeow,
IpaJoCTPOUTEILCTBA U TEeYaTH» B IpeliejaX OCBOCHHUS MPOrpaMM IOATOTOBKH CIIELHUATINCTOB
CpeaHero 3BeHa Ha 0a3e OCHOBHOIO 00Iero oOpa3oBaHUs MPH MOATOTOBKE CIEHUAIKUCTOB IO
cnenuanbHocT 40.02.04 FOpucnpyaeHuus.

PaGouas nmporpamma paspaboTaHa Ha OCHOBE CJIEAYIONINX HOPMAaTUBHBIX TOKYMEHTOB:
- [Ipukaza Muno6puayku Poccun ot 17.05.2012 Ne 413 (pen.ot 11.12.2020) «O0 yTBEpKACHUH
denepadbHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTE€NbHOrO  CTaHAApTa  CpEeIHEero  oOImero
o0pa3oBaHUs;
- [lucema nenapramMeHTa rocylapCTBEHHOW MOJUTHUKH B cdepe cpeaHero npodeccuoHalIbHOro
oOpa3oBanus u npodeccruonanbHoro ooyuenuss MunmnpocenieHus Poccun ot 01.03.2023 Ne 05-
592 «O HampaBieHHMH PEKOMCHIAIMI [0 peaTu3alyd CpeaHero oOmero oOpa3oBaHUS B
mpelnenax  OCBOEHHS — O0pa3oBaTelNbHOW  MPOTpaMMbl  CPEOHEro  MpPOQeCcCHOHATBHOTO
0o0pa3oBaHUsY;
- IlpumepHoil mporpamMmbl  00IIE00pa30BaTENbHON  JUCHMIUIMHBL  «buonocusy  ans
NpoEeCCHOHANIBHBIX ~ 00pa30BaTENbHBIX  OpraHu3aluid, OJ0OpEeHHOM  Ha  3acelaHuu
[Temaroruueckoro coera ®I'6OY IAITO MPIIO o118.04.2025 Ne6/2025;

- ®I'OC CIIO no cnenuansaocty 40.02.04 FOpucnpyneHnus, yrBep>KI€HHOTO IPUKa3oM
Munucrepctsa [Ipocsemenus Poccuiickoit @eneparuu Ne 798 ot 27.10.2023.

CogepxaHuie mporpaMmbl  00IIe00pa30BaTEIbHON TUCHUIUIUHBI  «buomorus»

HAIPAaBIIEHO HA JIOCTIKEHUE PEe3yabTaTOB €€ U3yueHUsl B cOOTBeTCTBUHU ¢ TpeboBanusiMu OI'OC
COO c yuerom npodeccuonansHoil Hanpasiennoctu GI'OC CIIO.

Henp u3yuenus nucuuriuivHbl «buosiorusi» — oByajieHHe OO0y4YaIOIMIMMUCS 3HAHUSIMHU O
CTPYKTYpHO-(DYHKIIMOHAIBHON OpraHW3alliy KUBBIX CHUCTEM PAa3HOTO paHra M MpHOOpeTeHue
YMEHHI UCTOIB30BaTh STU 3HAHUS JJI TPAMOTHBIX JIEHCTBUN B OTHOIICHUU OOBEKTOB >KMBOU

MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

I[OCTI/I)KCHI/IC Oeii  HU3YyUCHUA JUCHUIIIIMHBI «buonorus» Ha 06a3o0BOM YPOBHC

obecreunBaeTCs PCIICHUCM CIICAYIOINX 3a1a4:



° OCBOCHHE OOYYArOIIMMHKCS CUCTEMBbl 3HAHUH O OHOJIOTMYCCKUX TCOPHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBWIIAX, CAYXKAIUX OCHOBOHW IS (hopMHpOBaHUS
MIPEICTaBICHHIA o €CTECTBEHHO-HAYYHOM KapTUHE MUDpa,
0 METOJIaX HAyYHOTO IO3HAHUS, CTPOCHHH, MHOTOOOpa3WH W OCOOCHHOCTSIX YKHBBIX CHCTEM
pPa3HOr0 YPOBHS OPraHMU3AIMH, BBIIAIONIUXCS OTKPBITHUSAX W COBPEMEHHBIX HCCIICIOBAaHUSAX B
OHOJIOTHH;

. (dbopMupoBaHue y o0yJarmuxcs [M03HABATE/IbHBIX, HMHTEJUIEKTYaTbHBIX
U TBOPYECKMX CIOCOOHOCTEH B IIpoOLleCCe aHaau3a JAHHBIX O IMYTIX Pa3BUTHSA
B OMOJIOTUM HAYYHBIX B3IJISJIOB, UACH M TIOJXOJ0OB K U3YUCHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS
OpTraHM3aIn;

° CTaHOBJICHUEC Y OOyYaromMXcs OOMEeH KyabTypbl, (DYHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH W OIICHWBATH SIBJICHUS OKPYXKAIOIIETO MUpa KUBOW MPUPOJBI HA
OCHOBAHMU 3HAHW U OIBITA, MOJYYCHHBIX IPU U3yYCHUN OMOJIOTHHY;

° dbopmupoBaHue y 00ydYaIONIMXCS YMEHUH WILTIOCTPUPOBATh 3HAYECHUE OHMOJIOTHYCCKUX
3HaHUW B MPAKTHYCCKOW JIEATEIbHOCTH 4YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIMHCKHUX
TEXHOJIOTHI M arpOOMOTEXHOJIOTHIA;

. BOCIIUTAHHE YOCKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHUS YEIIOBEKOM KHBOM

MPHUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOINIIOJICHUSI STUICCKUX HOPM IIPU
MIPOBEJICHUH OMOJIOTUYECKUX UCCIICIOBAHUI;

. OCO3HaHWE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHHS YPOBHS HKOJIOTHUECKOMN
KYJIBTYPBI, JUIsI JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

. MpPUMEHEHHE TMPUOOPETEHHBIX 3HAHUW M yYMEHUW B  TIOBCEIHEBHOM  >KU3HU
JUTSL OI[CHKH TIOCTICJICTBHIA CBOCH JIEATEIPHOCTH I10 OTHOIICHUIO K OKPYXAlomel cpene,
COOCTBEHHOMY 3/I0POBBIO, 000CHOBaHHUE U COOIIIO/IEHUE Mep TPODUIAKTUKY 3a00JIeBaHUH.
W3ydenue o06meoOpa3oBaTeIbHON TUCHUILTUHBL «buonocus» 3aBepliaeTcs MPOMEKYTOUHOU

arrectanuei B popme auddepeHnpoBaHHOTO 3aUeTa.



1.2. I_[e.m, U IINIAHUPYEMBIE PE3YJbTATHI 0OCBOCHUSA JUCHHUIIJINHBI:

OcBoeHue conepkaHusi 00IIe00pa30BaTEILHON TUCIUTLTAHBI

«buonocusy obecneynuBaeT JOCTHIKCHHUC O6y‘laIOH_[I/IMI/IC${ cIeayrommx

pE3yIbTATOB:
Kon u IInanupyembie pe3yjabTaTbl OCBOCHHS IHCHUIIIHHBI

HAaUMeHOBaHHe

(popmupyemsbIx O6ue JucuMInIMHaApHbIe

KOMIIeTeHI U
OK O01. Breibupats | JInuHOCTHBIE pE3ynbTaThl JODKHBI oOTpaxark B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUH O MecTe M POJM OMOJIOTHU
CHOCOObI  pelIeHUs | TPYAOBOI'O BOCIIMTAHUS: B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIHMOHAIBHOM T'PaMOTHOCTH
3a1a4y - TOTOBHOCTb K TPYAY, OCO3HAHME IIEHHOCTH MAacTepCTBa, | YesloBeKa [yl PEeLICHUS KU3HEHHBIX MPOOIeM.
npoeCCHOHATBPHON | TpyAoIooue; I1P6 2. ChopMupOBaHHOCTb YMEHHSI PACKPBIBATH COJCpIKaHHE
JEATEIIBHOCTH - TOTOBHOCTb K aKTMBHOH J€ATENbHOCTU TEXHOJOTMYECKOM | OCHOBONOJAralomuX OHOJOrMYECKMX TEPMUHOB U IOHSATHUH:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTb | JKU3Hb, KIJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, IOIMYJALHUSA,
K Pa3IMYHBIM | HHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITEIILHO BBIIOIHATH | SKOCUCTEMA, OuoleH03, Onocdepa; MmeTaboau3M (0OMEH BELIECTB
KOHTEKCTaM TaKylo JeSITeIbHOCTD; U TpeBpallleHue DSHEpPrum), ToMeocTa3  (CaMOperyJsuus),

- HWHTEepeC K pa3nuyHbiM cdepam mnpodeccruoHaIbHON
JIeSTeTLHOCTH.

MeranpeaMeTHbIe Pe3ynbTaThl JOJKHBI OTPAXkKaTh:
OBnaneHne yHUBEpCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (HOPMYIHUPOBATh U aAKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM NPU3HAK WUIM OCHOBAHMS
JUISl CpaBHEHUS, Kilaccu(uKanuu u 0000IIeHMS;

- ONPEACIIATH 11NN AeATENbHOCTH, 3a/1aBaTh TapaMeTPhl

Y KPUTEPHUU UX TOCTHKCHHS;

- BBIBJISITH 3aKOHOMEPHOCTH U MMPOTUBOPEUUS

B paCCMaTPUBAEMBIX SIBJICHUSX;
- BHOCHUTb KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB

ACATCIIBHOCTb, OICHHWBATH
oeJIsAM, OLNCHUMBATH  PHUCKHU

OuocuHTe3 Oelika, CTPYKTYpHAash OpraHU3allusl >KUBBIX CUCTEM,
JTUCKPETHOCT, caMOperyJsius, CaMOBOCIIPOU3BE/ICHHUE
(penponykius), HaCJIEZICTBEHHOCTD, WU3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAsI OPraHU3ALINA.

I1P6 3. CdopMupOBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KaHHE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKUX TEOPUH W THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MIPOUCXOXKJACHUS )KU3HU U YEIIOBEKA.

I1P6 4. ChopmMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINEe OMOJIOTUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(' Menpnens, T. Moprana, H.W. BaBumoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux TpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[TP6 5. IlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAy4YHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHN: HAOIIOICHUS

Y OMHCAHMS JKUBBIX CHCTEM, ITPOIIECCOB U SIBJICHUH; OpraHU3alNH




MMOCJIEACTBUM JCATCIbHOCTH,

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIHLCKON

U TNPOCKTHOW JICATEIBHOCTH, HABBIKAMHU pa3pericHus
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIC CBS3H

Y aKTyaJTU3UpOBATh 33]1a4y, BBIIBUTATh TUTIOTE3Y

€c pCIICHHS, HAaXOIUTh apryMEHTHl JUIsl JIOKa3aTebCTBA
CBOMX YTBEPXKICHHM, 3a/laBaTh IapaMeTpbl M KPUTCPUU
peILCHUS;

- QHAJIM3WPOBAThH IIOJIYYCHHBIC B XOJAC PCIICHUS 3aJa4u
pe3yJbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3padaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
UMEIONTUXCS MAaTEPUATBLHBIX M HEMAaTEPHAILHBIX PECYPCOB;

-- YMETbh NIEPEHOCUTH 3HAHHS B TTO3HABATEIIbHYIO

U TIPAaKTHYECKYIO O0JIACTH KHU3HEACITCITLHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0JacTei;

- BBIBUTaTh HOBBIE WJEH, MpeajgaraTb OpPHUTHHAIbHbBIE
MOJIXOJTBI U PEIICHUS

U TPOBEICHHUS OWOJIOTUYECKOTO HKCIEPUMEHTA, BbIIBUKCHUS
TMIIOTE3, BBIBIEHUS 3aBHUCHUMOCTU MEXIY HCCIEAyeMbIMU
BEIIMYMHAMM, 00BsICHEHUS MOJTy4EHHBIX pe3yIbTaToB
U (opMynupoBaHMsS BBIBOJAOB C HCIOJIB30BAHUEM Hay4HBIX
MIOHSATUN, TEOPUH U 3aKOHOB.

I1P6 6. CchopMupoBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIE
NpPU3HAKH  BHUPYCOB, KIETOK MPOKAapUOT U  DYKAPHOT;
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, BH/[IOB,
OMOreOoLEeHO030B U IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHA
BEIIECTB W MPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
IUTACTHYECKOTO ¥ DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, MeH03a, OIUIOAOTBOPEHMS, PA3BUTUS M DPAa3MHOXKEHUS,
VHAMBHUIYaJIbHOTO Pa3BUTUsI OpraHu3Ma (OHTOreHesa), 0opbObl 3a

CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUA00Opa30BaHUS,
NPUCTIOCOOICHHOCTH OPTaHM3MOB K Cpeie OOMTaHWs, BIUSHHSA
KOMIIOHEHTOB ~ 3KOCHCTEM, AQHTPOIIOTEHHBIX ~ W3MEHEHHH

B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEILIECTB U MpeBpallleHNe IHepruu B buocdepe.

I[IP6 7. CdhopMUpPOBAHHOCTb YMEHUS HPHUMEHSATH IOJY4YE€HHbIE
3HaHUS U1 OObSICHEHHs] OMOJIOTMYECKUX IPOLECCOB U SIBICHUM,
JUTSL IPUHSTHS TPAKTHYECKUX PEHICHUH B MIOBCETHEBHOMN JKU3HU

c 1enblo oOecreyeHHs O€30MAaCHOCTH CBOEro 370pOBbI U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHHS 30pOBOTO 00pasa
KHU3HH, HOPM TPaAaMOTHOT'O TIOBEJICHUS B OKPYXKaroIlel MpUupoaHOM
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIB30BAHUS TOCTHKEHHN
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUH Ui palOHAJILHOTO
MIPUPOIOTIOITBE30BAHHS.

I1P6 8. CdopMupoBaHHOCTb yMEHHUsS pelaTb OHOJIOTHYEeCKHe
3aJ]auM, COCTABIISTh TCHOTHITMIECKHE CXEMBI CKPETIIUBAHHSI

JUI pasHbIX TUIIOB HACJEIOBaHUS IPHU3HAKOB Y OPIraHU3MOB,
COCTABIIATH CXEMBI MEPEHOCA BEIIECTB M SHEPTUH B IKOCHCTEMaX
(uenu nUTaHMs, MUIIEBbIE CETH).




I[MP6 9. CdopmMupoBaHHOCTh YMEHHI KPUTHYECKH OIEHUBATH
uHbOpMaIMI0  OMOJIOTUYECKOTO  COJIEPXKaHUA, BKIIOYAIOUIYIO
TICEB/IOHAYYHbIC 3HAHHUA W3 PA3JIUYHBIX HCTOYHHUKOB (CPEACTBa
MaccoBOM HMHGpOpMAIUMKM, HAyYHO-TIONYJSPHbIE MaTepHalibl);
UHTEPIPETHPOBATD THYECKHE ACTIEKTHI COBPEMEHHBIX
UCClIeJIOBaHUM B  OWOJIOTMH, MEAMIHMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  IIIOOAJNBHBIE  JKOJOTMYECKHE  IPOOJIEeMbI
COBpEeMEHHOCTH, (opMHpOBaTH 1O OTHONIEHHID K HHUM
COOCTBEHHYIO TIO3UIIHUIO.

ITP6 10. CdopmupoBaHHOCTH YMEHHI CO3/1aBaThb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHMSI Ha OCHOBE OMOJIOIMYECKOMN
uHbOpMallMl M3  HECKOJIbKMX  HCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN amnmnapar 0MoJ0ruu

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
cCpeacTBa  TIOWCKa,
aHanmm3a

U UHTEPIpETanuu
UHpOpMaLUU

U MHQPOpPMAIMOHHbIE
TEXHOJIOTUH JuIs
BBITTOJIHEHHST 337124
npodeccuoHanbHOM
JeSITeTbHOCTH

JIMuyHOCTHBIE PE3yNbTaThl [JOJDKHBI OTpa)kaTb B YAaCTHU:
[EHHOCTH HAYYHOTO MTO3HAHHS:

-c(hOPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOMN
NOPaKTUKM,  OCHOBAaHHOIO  Ha  Juanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B IIOJIMKYJIBTYPHOM MHDE.

MertamnpenMeTHbIe pe3yIbTaThl JOKHBI OTPAKATh:
OBnajieHNe yHUBEPCANbHBIMH YUYE€OHBIMH MO3HABATEIbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJaJeTh  HaBBIKAMU  TMOJY4YEHHUS  HHPOpMAIH
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYIIECTBIIATD TIOHCK, aHaJIn3, CHUCTEMATH3ALNIO

U MHTEPIPETALNI0 WHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
MpeJICTaBICHMUS;

- OLIGHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh WH(pOpPMAINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaMm

I1P6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POITU OUOIOTHH

B CHCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOW TPaMOTHOCTH
YeloBeKa JJIs PelIeHuUs KU3HEHHBIX MPoOIeM.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS MPUMEHSTH IMOJIYYEHHbIE
3HaHUS U1 OOBbSICHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHON JKU3HU

c 1enblo oOecrieyeHHs O€30MAaCHOCTH CBOEro 3J0pPOBbI U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHHS 30pOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIB30BAHUS JOCTHKEHHN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palMOHaJIbHOTO
MIPUPOIOTIOITB30BAHHS.

ITP6 10. CdopmupoBaHHOCTH YMEHHUH CO31aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE OMOJIOrMYECKOM
uHboOpMallMM M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
WCIOJIb30BaTh MOHSITUIMHBIN anmapar Ouosoruu




OK 04. DddexTrBHO

JImyHOCTHBIE pe3yibTaTbl MOOJUDKHBI OTpaXaTb B YaCTH!

I1P6 5. IlpuobpeTeHre OmMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB

B3aMMOJICIICTBOBaTh | LIEHHOCTH HAy4YHOIO IIO3HAHMs: OCO3HAaHME LEHHOCTH | HAYYHOrO IO3HAHMs, HCIIOJIb3YeMbIX B OMOIOrUU: HAOMIOAECHUS U
U paboTathb HAayyHOW  JI€ATENbHOCTH, TOTOBHOCTb  OCYILECTBJATH | ONMCAHUS KUBBIX CUCTEM, IIPOLECCOB U SBJIEHUI; OPraHU3aLUU U
B KOJUIEKTHBE IPOEKTHYIO U HCCIIEI0BATENBCKYIO NESTEIbHOCTD | IPOBEAECHUS  OMOJOIMYECKOIO  SKCIEPUMEHTa,  BbIABHKCHMS
U KOMaHJie WMHAUBUAYAJIbHO U B FPYyIIIE. TUIOTE3, BBIABICHUS 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU

MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKATh: BEJINYMHAMU, OOBSCHEHUS IIOJIYYEHHBIX Pe3yJbTaToOB

OBnanenue YHHUBEPCAIbHBIMU KOMMYHHKATHBHBIMH | U (DOPMYJTUpPOBaHMS BBIBOJOB C HCIOJB30BAHUEM HAYYHBIX

NeUCTBUAMMU: HOHATHH, TEOPUH U 3aKOHOB

0) cOBMECTHasl 1€ TEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/HOM

Y MH/IMBU1yaJIbHOM paboThI;

- OpUHUMATh  LEId  COBMECTHOM  JEATEeNbHOCTH,

OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS

O €€ JIOCTWXKEHHIO: COCTaBJIATh IUIAH  JICHCTBHIA,

pacopeneniaTb pojid € Y4eTOM MHEHMM Y4YacCTHHUKOB

00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI
OK 07. | JluuHOCTHBIE pe3ynbTaThl AOKHBI oTpaxarb B uyactu: | [IPO 5. IlpuoOpereHue omnbiTa NpUMEHEHHs] OCHOBHBIX METOJIOB
CopeiicTBoBaTh HKOJIOTUYECKOTO0  BOCHUTAHUA: -  C(HOPMHPOBAHHOCTH | HAYYHOTO MO3HAHMUS, UCIIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS
COXPaHEHHUIO 9KOJIOTMYECKOM KYJIbTYpbl, IOHUMaHUE BIUSHUS COLMAIbHO- | U OIMUCAHMS KHUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN; OpraHU3aliu
OKpYyXKaroIen HSKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHOM U TPOBEJCHUS OUOJOTHYECKOT0 HKCIEPUMEHTA, BbIIBUKECHUS
cpenpl, U COLMAIbHON Cpefbl, OCO3HAHUE IJI00AJIbHOTO XapakTepa | TUIOTE3, BBISBICHUS 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
pecypcocOepeXeHrn | 3KOJIOIMYECKHX MpolieM; BEJINYMHAMH, OOBACHEHUS IOJYYEHHBIX Pe3yJbTaToOB
10, INPUMEHSTH | - IJJAHUPOBAaHHWE U  OCYILECTBICHHE  JeMCTBHMM B | U (OpPMYIUPOBaHUS BBIBOJIOB C HCIOJBb30BAHUEM HAyYHBIX
3HAHUA OKpYXKaloIlllel cpelle Ha OCHOBE 3HAHMS LI€JEH YCTOMUMBOTO | IIOHATUMN, TEOPUH U 3aKOHOB.
00 VW3MEHEHUH | Pa3BUTHS YEJIOBEYECTBA; I1P6 6. CchopMupOBaHHOCTh YMEHHS BBIICISTH CYIIECTBEHHBIC
KJIUMaTa, IPUHLHUIIBI | - AaKTHUBHOE HENpUATHE JACUCTBUN, IPUHOCIIIMX BpeXd | IPU3HAKM  BHPYCOB, KIETOK  IPOKAPUOT U  DYKapHOT;
OepeKIMBOro OKpY’Karollel cpee; OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHM3MOB, BH/IOB,
IIPOU3BO/ICTBA, - yYMEHHE IIPOrHO3UPOBATH HeOJIaronpusTHbIE | OMOT€OIIEHO30B U JKOCHCTEM; OCOOCHHOCTH MpOLIeCCOB OOMEHa
3¢ dexTuBHO 9KOJIOTMYECKHE MOCIIECTBUS MPEINPUHUMAEMbIX NEHCTBUI, | BEHIECTB W MPEBpAIeHHs] SHEPruu B KIETKe, (OTOCHUHTE3A,
JEICTBOBATH IIpeoTBpallaTh UXx; IUTACTUYECKOTO W JHEPreTM4eckoro oOMeHa, XEeMOCHHTE3a,
B Ype3BBIYAMHBIX | - PACHIMPEHUE OMNbITa JIEATEIbHOCTH HKOJOTWYECKOM | MHUTO3a, MeH03a, OIIOJOTBOPEHMSI, PAa3BUTUS U Pa3MHOKEHHUS,
CUTYaLUAX HaIpaBJIEHHOCTH. WHAMBUYAIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), 60pbObI




MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OgnageHue YHUBEPCATbHBIMHU KOMMYHHUKATHBHBIMHU
JCUCTBUSIMU:

0) cOBMECTHas I€SITEIIbHOCTD:

- MOHWMAaTh W HCIHOJB30BaTh MPEUMYIIECTBA KOMAaHIHON
Y UHIUBUIyaJIbHOU PabOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh u KOOPJMHUPOBATH JICUCTBUS
M0 €€ [OCTIKCHHIO: COCTaBIATh IIaH  JICHCTBHIA,
pacupenensaTb poiad € YYEeTOM MHEHUW YYaCTHUKOB

00CyXIaTh Pe3yIbTaThl COBMECTHOM paOOTHI

3a CyIIeCTBOBaHHE, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHMUS,
IPUCIIOCOOJICHHOCTH OPTaHW3MOB K Cpele OOWTaHWs, BIUSHHS
KOMIIOHEHTOB HKOCHUCTEM, AQHTPOIIOTEHHBIX  WM3MEHEHHH
B 9KOCHUCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpaIlleHUe SHEPTHH B buocdepe.

I[IP6 7. CdopMHUPOBAaHHOCTh YMEHHUS NPHUMEHSTH IOITYYCHHBIC
3HAHUS JUIA OOBACHEHHS] OMOJIOTMYECKHUX IPOLECCOB U SIBICHUM,
JUISL IPUHATHS IPAKTHYECKUX PEIICHUH B IMOBCEIHEBHOW YKU3HU
Cc uenbto obecriedeHHss OE30MaCHOCTH CBOEro 3I0pPOBbSl U
3II0POBbsI OKPYXKAIONIMX JIFOJICH, COOIOJICHUS 37J0pPOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH MPUPOTHON
cpezie; MOHMMaHUEe HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTHKCHHIA
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH [UIsl pallOHAJIBHOTO
PUPOAONIOIH30BAHUS
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHUIINHBI

2.1. O0beM yueOHOro npeaMera ¥ BUAbI y1eOHOH padoThI

Bup yueOHoii padoThl

O0BeM yacoB

O61beM 00pa3oBaTeIbHON MPOrpaMmbl (BCero) 78
O0bem padoThI 00yYAOIIMXCS BO B3aUMOAEHCTBUM € NMPenoJaBaTesiemM 78
B TOM 4HUCIJIC:
94
JICKOUN
54
B TOM YHCIIe TPO(HeCcCHOHATEHO-OPUEHTHPOBAHHOE COICPKAHHE
2
n1abopaTopHbIe 3aHATH
2
B TOM 4YHCIIE IPOPECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHNE
22
MPAKTUYCCKUC 3aHATUSA
4
B TOM YHCJIe TPO(HecCHOHAbHO-OPUEHTUPOBAHHOE COACPKAHHE
camocTosTenbHas paboTa i
KOHCYJIbTAllUU K OK3aMCHY )
2

IIpomeskyTouHnas arrectauus B popme AudPepeHUNPOBAHHOIO 3a4eTa




2.2. TemaTnueckoe IJIAHUPOBAHUEC U COACPKAHUEC 06m606pa30BaTeﬂLHOﬁ JUCHUILINHBI «buonozusy

dopmHpyeMble
HaumenoBanue Coaepixanue yueOHOro Marepuasa (0CHOBHOe U NpogecCHOHAIBHO OpHEeHTHPOBaHHoe), | O0bem KOMITETeRIIH
pa3iesioB U TeM JIa00pPaTOPHBIE U NPAKTHYECKUE 3AHATHS, IPUKJIATHON MOAYJ/Ib (IIPU HAJIHYUH) 4acoB
1 2 3 4
OCHOBHOe cO/Iep:KaHue
Pa3nes 1. buosorus kak Hayka. ZKuBble cucTeMbl M HX OPraHU3ALHSA 2
Tema 1.1. Coneprxkanue y4eOHOro MaTepuaia 2
buonorus buonorus — Hayka o >xuBoi npupoe. CBsi3u OMOIOrUU € 00LIECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, (puiocodueit, penuruei, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HayK.
KU3ZHU MeTtopl MO3HAHUA KUBOM NpUpOJbI (HAONIOAEHUE, SKCIIEPUMEHT, ONHUCAHHUE, U3MEpPEHUE, OK-02
KJ1accu(uKkanus, MOIEIMPOBAaHUE, CTATUCTUUECKAst 00pabOTKa 1aHHBIX ).
Kusble cucreMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust onosnoruu. OTianuue KUBBIX CUCTEM
OT Heopranuueckoi npupoasl. CBoHCTBa GMOCUCTEM U UX pazHOOOpa3ue.
YpoBHU OpraHu3alnx ouocucrem: MOJIEKYJIIPHO-TE€HETHYECKU, KJIETOYHBIH,
OpPraHU3MEHHBIHM, MOMYNALMOHHO-BUJIOBOM, 3KOCHUCTeMHBI (OMO - TEOlEeHOTHUYECKUil),
ounochepHbIi
Pa3nes 2 XuMH4YeCKHH COCTAB M CTPOCHHE KJICTKHU 10
Tema 2.1. Conepxanne yaeOHOT0 MaTepuaa 2
XUMHUYECKUH COCTaB | XMUMUYECKUN COCTaB KJIETKH. XMUMHYECKHE SJIEMEHTHI: MaKpOdJIEMEHTBI, MUKPOIIEMEHTHI.
kieTku. Bona Bonga u muHepanbpHble BemecTBa. DYHKIMM BOJBI M MHUHEPAIBHBIX BELIECTB B KIIETKE.
U MUHEpAJIbHBIE [Tonnepxanue ocMoTHYECKOTO OanaHca
BEIIECTBA [IpakTHyeckoe 3aHsTue 1
Ne 1 «buonoruueckasi pojb MHHEpaIbHBIX BEIIECTB B 00ECHEUEHHH >KU3HEAEATEIbHOCTU OK-01, OK-02,
OpPraHU3MOB, MTPOSIBIICHUS ArcOaTaHCca MUHEPAIbHBIX JIEMEHTOBY OK-04
Tema 2.2. Coneprxanue yueOHOro MaTepuasa 4 K 2.3
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buonornuecku
Ba)KHBIE XUMHUYECKHE
COE€IUHEHUS

benku. CocraB u ctpoeHne 0enkoB. AMUHOKHCIOTE — MOHOMEpPHI OenkoB. Hezamenumblie u
3aMEHUMbIC AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYphbl O€IKOBOM
MOJICKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiictBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIGHTp, CyOcCTpaTHas CHenuu(UIHOCTb.
KodepmenTtsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aTopOB.
VYraeBoasl: MOHOCAaxapuabl (IVII0KO3a, pubo3a M Je30Kkcuprbo3a), Aucaxapuabl (caxaposa,
JAKTO3a) W TMOoJMcaxapuipl (Kpaxmall, TJIMKOTeH, Leiono3a). buonornyeckue (yHKuuu
yraeBofoB. Jlumuaer:  Tpuramumepunsl,  Qocomumuasl, crepounsl.  [uapoduibHO-
rusipodoOHble cBoiicTBa. buonormueckue ¢ynkuum sunuaoB. CpaBHEHHE YIJIEBOOB,
OCIKOB W JMNHIOB KaK MCTOYHHMKOB sHepruu. Hyknewmnoseie xucnotel: JIHK m PHK.
Hyxneotuasl — MOHOMEpHI HYKJIEMHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u
¢bynkuuu PHK. AT®: crpoenne U GyHKIUU

JlaGopaTopHble 3aHATHS (Ha BBIOOP MPEIOaBaTelIs)

Ne 1 «Onpenenennie ButamuHa C B IpOAYKTaX MUTAHUS

unmu «OnpeneneHne HaIMIUs KpaxMaia B TPOIYKTax MUTaHUS»

i «'napodunbHO-THAPO(YOOHBIE CBOMCTBA JTUITHIOB)

umu «/3ydeHne KataliuTUYECKOW AaKTUBHOCTH (PEpMEHTOB (HA MpHUMEpe aMmia3bl WA
KaTasas3bl)»

Tema 2.3.
CrpyKTypHO-
(GyHKIIMOHAIbHAs
OpraHu3aLus KIeTOK

Coneprxkanne y4eOHOro MaTepuasa

[uTtonmorus — Hayka o kietke. Kierounas Teopus — mpuMep B3auMOACHCTBUS uaeil u PakToB
B HAyYHOM MMO3HAHUHU. METOIbI N3yUYEeHUS KIETKH.

Krnerka kak menoctHas xuBas cucrema. OOue NmpuU3HAKU KIETOK: 3aMKHYTasl HapyKHas
MeMOpaHa, mosiekyinsl JIHK kak renernueckuii anmnapar, cuctema cuHTe3a Oenka.

Tumel KJIETOK: dSykapuoTHYeckas © mpokapuotruyeckas. (OCOOEHHOCTH CTPOCHHUSA
MPOKAPUOTHUECKONW KiIeTKu. Kierounass cteHka Oaktepuil. CTpoeHHE HYKapHUOTHUECKOU
kieTkd. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, )KUBOTHOW U rpuOHOI KieTku. [ToBepXHOCTHBIE
CTPYKTYPBI KJIETOK— KJIETOYHAs CTEHKA, TJIWKOKWIMKC, uX GyHkmuu. [lmasmarudeckas
MeMOpaHa, ee CBOMCTBA U (PYHKIIHH.

[uronnazma u ee opraHowabl. OmHomeMOpaHHble opraHouasl kietku: OIIC, ammapar
lNonbmxu, nuzocombl. [loayaBTOHOMHBIE OpPraHOMIBI KJIETKU: MUTOXOHJIPUM, IIACTU[IBI.
[Tpouncxoxaeane MUTOXOHApUNA W TutacTua. Bunbl mmactun. HemeMOpaHHBIE OpraHoOWIbI
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KJICTKH: PUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJH, PECHUYKH, JKIYTHKH. DyHKIHUU
OpPraHouOB KIETKU. BkirtoueHus.

Snpo — perynaropHblid HeHTp KieTku. CTpoeHue sjpa: siaepHas o00j0uka, KapuoIia3ma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBL. TpaHCIOPT BELIECTB B KIETKE

JIaGoparopHble 3aHsATHs (Ha BRIOOD MperoiaBaTes)

Neo 2 «Ctpoenue kieTku (pacTeHusi, )KUBOTHBIE, TPUObI) U KJIECTOYHbIEC BKIIOUEHHU (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILJIACThI, XPOMOILIACTHI )»

win «3ydeHne cTpoeHUs KIETOK PacTeHUM, )KMBOTHBIX U OaKTepuil MojJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOTIpENapaTax U UX OMHCAHUE)

win «lIponuniaemocts MeMOpaHsbl (IJ1a3MOJIH3, ACTIIIA3MOJIN3)»

Pasznea 3. dKusHenereIbHOCTDL KJIETKH

Tema 3.1.
OOmeH BellecTB
1 IIpeBpaIlCHHe

SHEPIUU

B KJIETKE

Copep:xanue yueOHOro MaTepuana

OOMeH BemiecTB, WM METab0IM3M. ACCUMUIIAIINSA (TUTACTUYECKHI OOMEH) U JTMCCUMUIISIITUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOro mporecca MetabonuszMa. Posb 3aKkoHOB
COXpaHEHMs BeIEeCTBAa W SHEPruM B NMOHUMAaHUU MeTabosin3ma. Tumbl OOMEHa BEIECTB:
aBTOTpOoGHBIA U TerepoTpodHbIifl. Poiab depmeHTOB B OOMEHE BElIECTB W NPEBpPAICHUU
sHepruu B kieTke. PorocuHre3. CBeroBas M TemHOBasg (a3pl (orocuHTe3a. Peaxiuu
¢dotocunTe3a. DPPeKkTUBHOCTh (HOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A JUIsl )KM3HU Ha 3eMile.
Bnusiane ycioBuii cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUSI €T0 MPOIYKTUBHOCTH Y
KYIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEeMOCHHTE3Hpylrolue OakTepuu. 3HAYEHUE
XEMOCHHTe3a /ISl )KU3HU Ha 3eMie.

DHepreTudeckuii 0OMeH B KileTke. Paciiernienne BemecTs, BbIACIEHNE U aKKyMYyJIHPOBaHUE
SHEPTUM B KIJIETKE. DTambl dHEpreTHYeckoro oomeHna. ['nukonus. bpokeHwe u ero BUIBIL.
KucnoponHoe okucienue, uin KieToyHoe abixaHue. OkucnutenbHoe (HochopuinpoBaHue.
O heKTHBHOCTh DHEPTETUIECKOTO OOMEHA

Tema 3.2.
Buocuures Oenka

Copepxanne yueOHOT0 MaTepuana

Peakniun marpuunoro cunrte3a. ['enernueckas wuHbpopmarmus u JHK. Peanmzanus
TeHETUYECKOW MHPOpMAIUU B KJIeTKe. | eHeTHYeCKHii KO U ero CBOMCTBA. TpaHCKPUIIIIHS —
matpuuHblii cunte3 PHK. Tpancnsmus — OuocuHTe3 Oenka. OTamnbl  TpaHCISLUU.
KoaupoBanue amuHokucaoT. Ponbs pubocom B 6uocuHTe3e Oenka

OK-01, OK-02,
OK-04
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HpaKTI/I‘-IeCKOG 3aHATUC

Ne 3 «Pemenue 3a1a4 Ha OIpCACICHUEC ITOCIICA0BATCIbHOCTH HYKJICOTHIOB

Tema 3.3.
Bupycsl

Cojnepkanne yaeOHOro MaTepHuaia

Hexnerounsie popmel xxu3Hu — BUpychl. Mctopus oTkpeitust BupycoB (. V. MIBaHOBCKwMi).
OcoOeHHOCTH CTPOCHHS M )KM3HEHHOTO IMKJIA BUpycoB. bakrepuodaru. bonesnu pactenui,
KMBOTHBIX M YE€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmyHozaedunuta yenoseka (BUY)
— Bo30ymutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHU

Paznen 4. Pa3zMHO:KEeHHME U HHAUBUAYAJIBHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKU3HEHHBIA UK
KJIETKHA

Coneprxkanue yueOHOro MaTepuasia

Knerounblif 1ukia, wiM SKM3HEHHBIH 1MKI KieTku. Mutepdasa u muros. Ilpoueccsl,
npoTekaromue B naTepdase. Perumkanus — peakuus marpuanoro cuareza JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBIM Habop — KapuoTuIl. JAMNIOUHbBIN U ramIonJHbIH XpOMOCOMHBIE
Habopbl. XpomaTtuabl. lLluTonmormueckne OCHOBBI Pa3MHOXKECHHS W HHIUBHIYaJIHHOTO
pazBuTHa opraHusMoB. [Jlenenue knerkm — wmuTo3. Craamm Murtosa. Ilponeccsi,
IIPOUCXOAAIIME HAa PpPa3HbIX CTaJAMSIX MUTO3a. DHOJIOrMYECKHMH CMBICI  MMTO3a.
[Tporpammupyemasi rudesb KJIETKH - alloNTo3

Tema 4.2.
@DopMbI pa3MHOKEHUS
OpPTaHHU3MOB

Coneprxkanne yueOHOro MaTepuana

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecronoe U mojoBoe. Buapl 0ecnoiaoro pa3MHOKEHUS:
JieJIeHNe HaABOE U MTOYKOBAaHUE OJIHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOKeHHe. MIcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHHE VISl CEIEKIUU.
[TonoBoe pa3mHO)keHUe, ero oTauuust oT OGecrnonoro. Meio3. Cragun meito3za. IIpouecchl,
IIpoucXoJsIMe Ha craausx Menosa. IloBenenume xpomocom B Mmeiosze. Kpoccunrosep.
buonoruueckuii cMbIci ¥ 3HaUeHHE Melo3a. ['lameTorenes — nporecc o0pa3oBaHMsI OJOBBIX
KJIETOK y >KUBOTHBIX. [losiOBBIE JkeJe3bl: CEMEHHUKH U SUYHUKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KIETOK — TraMeT (ClepMaro30u[, SHMIEKIeTKa) — CIEepMAaTOreHe3 U OOIEHE3.
OcoOeHHOCTH CTPOEHUS IMLIEKIETOK U criepMaTo3ou10B. OmnogoTBopenue. [laprenorenes

Tema 4.3.
NuausunyansHoE
pa3BUTHE OPTraHU3MOB

Coaepkanre yaeOHOro MaTepuania

WNupuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHANIBHOE pa3BUTHE (IMOpPHOreHes3). DTambl
SMOPHOHAILHOTO PAa3BUTHS Yy IMO3BOHOYHBIX JKHBOTHBIX: JPOOJICHHWE, TacTPyISLus,
opraHorere3. IlocTamOpuoHanbHOe pa3zBuTue. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsimoe, HempsiMoe (JIMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypoacTBa. PocT u pa3ButHe pacteHuil. OHTOreHes

OK-01, OK-02,
OK-04
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IBCTKOBOT'O paCTCHUSA: HBOﬁHOG OIJIoAOTBOPCHUC, CTPOCHUC CCMCHU, CTAJIlUN PA3BUTHUA

[IpakTuyeckue 3aHATUS 1
Ne 3 «MHpekoHHBIC 3200I€BaHUS ¥ STIHIEMHUH B UCTOPUH Y€JIOBEYCCTBAY.
Ne 4 «Bakuunanust Kak npouiIakTiKa HHPEKIMOHHBIX 3a00JICBaHHI
Pa3zjnen 5. HacjiencTBEeHHOCTh U M3MEHYHBOCTh OPraHU3MOB 10
Tewma 5.1. Coneprkanue y4eOHOro MaTepuasia 4
3aKOHOMEPHOCTH [Ipenmer u 3amaun reHeTUKHA. POiIb UTONOrMK U SMOPHUOJIOTHHA B CTAaHOBJICHHH T€HETHUKH.
HaCJICIOBaHHS Bkiag poccwiickux ©u 3apyOC)KHBIX YUCHBIX B Pa3BUTHE TCHETHKH. METOIbl TCHETHUKHU
(ruOpUIOIIOTHYECKUN, UTOTCHETHYECKUH, MOJEKYIsipHO-TeHeTH4eckuid). OCHOBHBIE
TCHETHYCCKHUE MOHATHA. [ eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKPEIMBaHUH.
3aKOHOMEPHOCTH  HACJEJOBaHHWsS ~ MPHU3HAKOB,  YCTaHOBIeHHble [.  Mennenem.
MoHOTHOpUIHOE CKpEIMBaHUE. 3aKOH €IWHOO0Opa3usi TUOPHUIOB TIEPBOTO IOKOJCHHS.
[IpaBuno nOMHHUpOBaHMS. 3aKOH pACUICIICHHWsS NPU3HAKOB. ['MIOTE3a YUCTOTHI TaMeT.
[TomHOE W HemoNHOE NOMUHUpOBaHHE. J[MTHOpUIHOE CKpellMBaHUE. 3aKOH HE3aBHCUMOTO
HACJICJIOBAaHMsI TPU3HAKOB. LlUTOreHeTHYEeCKre OCHOBBI UTHOPUIHOTO CKPEUIMBAHMUA.
Ananuzupyloniee ckpeliuBaHue. Vcnoib30BaHHWE aHATM3UPYIOIIETO CKPEIMBAHUS IS
olpesiesIeHUs] TEHOTHUIIA 0COOU
[TpakTHyeckoe 3aHsTHE 2
Ne 5 Pemenuwe 3amau Ha ompeneNeHHE BEPOSTHOCTH BO3HHUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TMPU MOHO-, [H-, TMOJUTHOPUAHOM U AHAIU3UPYIONIEM CKpPEUIMBaHUH,
COCTaBJICHHE TeHOTHITMYECKUX CXEM CKpEIIUBaHUS
Tema 5.2. Conepxanue yueOHOro MaTepuasa 2
CuermieHHoe CueruieHHoe HacliemoBaHue TmpuszHakoB. Pabora T. Moprana mo cCremieHHOMY
HacJie/I0BaHHe Haclle/IoBaHUIO TeHOB. HapylneHune cueluieHnss TE€HOB B pe3ylbTaTe KpPOCCHHIOBEpA.
NIPU3HAKOB XpoMOCOMHas TEOpHsl HACTIEICTBEHHOCTH. | eHEeTHYeCKHe KapThl.
I'enetnka mona. XpoMOCOMHOE ONpeAeieHHe Moia. AyTOCOMBI U TOJOBbIE XPOMOCOMBI.
['omorameTHbIe W TeTepOTraMeTHbIE OpraHU3MblL. HacienoBaHue MPH3HAKOB, CHEIUICHHBIX C
10JIOM
[TpakTHyeckoe 3aHsITHE 2 OK-01, OK-02,
Ne 6 Pemenue 3amau Ha oOIpeneleHHE BEPOSITHOCTH BO3HHUKHOBEHHUS HACIEICTBEHHBIX OK-04
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IIPHU3HAKOB IIpU CHCIUVICHHOM HACJICAOBAHWH, COCTABJICHHUC TI'CHOTHIIMYCCKHUX CXCM
CKpCHIIMBaHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYHBOCTH

Cojnepkanne y4eOHOro MaTepuaia

W3MeHunBOCTh. Bubl M13MEHUMBOCTU: HEHACIICICTBEHHAs U HACIeACTBEHHAs. Poib cpenbl B
HEHACJICICTBCHHONH HM3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(PUKALMOHHOM H3MEHYHUBOCTH.
BapuanuoHHsbIi psn ¥ BapuanvoHHas kpusas. Hopma peakiuu npusHaka. KoaudecTBeHHbIE
M KayeCTBEHHbIC TPU3HAKM W HX HopMma peakiuu. CBoiicTBa MOIM(PUKATMOHHON
U3MEHUYUBOCTH.

HacnencrBenHasi, win TreHOTUIIMYECKass M3MEHYMBOCTh. KoOMOMHAaTMBHAs W3MEHUYUBOCTD.
Meiio3 © 1MOJOBOM MpollecC — OCHOBa KOMOMHAaTHMBHOM H3MEHUYMBOCTH. MyTalMOHHas
n3MeH4YnBOCTh. Kiaccubukanust Myranuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacTtoTra u
OpUYMHBL  MyTauuid. MyTareHHble  (QakTopbl. 3aKOH TI'OMOJIOTUYECKHUX pSJOB B
HAaCJIEACTBEHHON U3MEHYMBOCTH
H. . BaBuiiosa

[IpakTHueckoe 3aHsATHE

Ne 7 Pemienne 3ala4 Ha OIpCACIICHUC BCPOATHOCTH BO3HHKHOBCHHUS HACJIICACTBCHHBIX
IMPHU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaI/IMOILGfICTBHH T'C€HOB, COCTAaBJICHHC T'CHOTUIIMYCCKHNX
CXCM CKPCIIHMBAHUA

Tema 5.4.
T'eneTuka uenoBeka

Copep:xanue yueOHOTo MaTepuana

I'eneruka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METO/ABI TEHETHKH YEJIOBEKa:
IeHEANIOTUYEeCKUM, OJIN3HEIOBbIM, LUTOTeHETUYECKUH, OMOXMMHUYECKUN, MOJEKYISpPHO-
reHeTndeckuii. COBpEMEHHOE OIpE/EICHNE T'€HOTUIA: IOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHME, B TOM uucie ¢ noMoursto [111P-ananu3a. HacnencteenHsle 3a0oaeBaHus
4eJIoBeKa: TIeHHble O00Je3HH, OOJE3HM C HACIEICTBEHHOH MPEIpaclooKeHHOCTBIO,
XpoMocoMHble Oone3Hu. ComaTudyeckue W TeHepaTUBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[lpuHumnel  310poBOro  00paza JKU3HHM, JMArHOCTUKHM, MNPOPMIAKTUKH U JICYCHUS
TeHEeTHYeCKuX  Oosie3Hell.  MeauKo-reHeTH4Yeckoe  KOHCYJIbTHUpOBaHHME.  3HAYCHHE
MEIUIIMHCKOW TEHETUKH B IMPENOTBPALICHUH W JIEYEHUH TIE€HEeTHYECKHX 3a00JIeBaHUi
4eJI0BEKa

[IpakTHueckoe 3aHsATHE

Ne 8 «CocraBiieHue 1 aHalIu3 POAOCIOBHBIX YCIIOBCKaA»
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Pasznes 6. DBoiloniuOHHAA OMOJIOTUSA

Tema 6.1.
DBOJIIOIMOHHAS
Teopus
U €€ MECTO
B Onosoruu

Copepxanue yueOHOro MaTepuaa

[TpeanocelIKu BOSHUKHOBEHHUS 3BOJIFOIIMOHHON TCOPUU. DBOJIOIMOHHAS TEOPUs B €€ MECTO
B Owosioruu. BimsHue SBOIIONMOHHONW TEOpPHHM HAa pa3BUTHE OWOJOTHH W JAPYIHMX HayK.
CBuieTenbCcTBa 3BONOLMH. [1aIcOHTOIOrHYECKHE: TIOCIEI0BATEILHOCTD MOSIBJICHUS BUJIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, TMepeXxoHble (opMbl. broreorpaduueckue: CXOICTBO U
pasnuune dayH U GIop MATEPUKOB M OCTPOBOB. DMOPHOIOTHYECKHE: CXOJCTBA M PA3THUUS
SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC Oprashbl, aTaBU3MBEI. MOJICKy.H?IpHO'6I/IOXI/IMI/I‘-ICCKI/I€Z
CXOJICTBO MEXaHHM3MOB HACIICJICTBEHHOCTH W OCHOBHBIX METa0OJIMYEeCKUX NYyTeH Yy Bcex
JKHMBBIX OpPraHu3MOB.

OBomonnonHas Teopuss Y. Jlapuna. [IpennochUikin BO3HHKHOBEHHS JIaPBHHU3MA.
JIBIOKyIe CHJIbl HBOJIONUH BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHUYECHHOCTH PECYPCOB, HEOINpeNeiéHHAs M3MEHYHMBOCTh, O0OphOa 3a CyYIIECTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBonronus

Copep:xanue yueOHOro MaTepuana

Cunrernueckas Teopust 3Bomonuu (CTD) u e€ OCHOBHBIE TOJNIOXKEHUS. MUKPOIBOIIOIHUS.
[Tomymnsanus Kak equHUIA BUJIA U 3BOIIOLUH.

JiBuwxymue cuibl ((akTOpbl)3BOIIONUU BHUJIOB B mpupoje. MyTalMOHHBIH Mpolecc U
KOMOMHATHBHAs M3MEHUUBOCTh. llomynsnuoHHble BOJHBI U Jpeld reHoB. M3omsauus u
murpauus. EcrtecTBeHHBIE 0TOOp — Hampasisomui —(axktop sBomouud.  DopMbl
€CTeCTBEHHOTo 0TOopa. IIpucnocoGiieHHOCTh OpraHu3MOB Kak pe3yjbTaT 3BOJIOLMH.
[Ipumepsl mpucnocobsieHnit y opraHu3moB. ApoMopdo3bl U wuanoanantauuu. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE (OpMBI BUA00OPa30BaHus: Treorpaduueckoe,
9KOJIOTHYECKOE

Tewma 6.3.
Maxkpo3BomtOLus

Copepxanne yueOHOT0 MaTepuana

MaxkposBomrorusi. Dopmbl  dBoMONMU:  (PHUIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMOCTh 3BONIOIHH

[TpakTHueckoe 3aHsATHE (Ha BBIOOD IpernoaaBaTes)

Ne 9 «CpaBHeHHE BHIIOB 110 MOP(OIIOTHUECKOMY KPUTEPHIO)
i «Onucanne NpUcnoco0JIeHHOCTH OPTaHU3Ma U €€ OTHOCHTEIBHOTO XapaKTepay

OK-01, OK-02,
OK-04

Pa3jnen 7. Bo3HUKHOBeHUE H pPa3BUTHE KU3HM HA 3emuie

OK-01, OK-02,
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Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Cojnepkanne yaeOHOro MaTepHuaia

JloHay4yHble NpPEICTaBICHUS O 3apOXKACHUM XKU3HU. HaydHble runore3bl BO3HUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 W MaHCIepMus. XUMHUYeCKast SBOIOIMUS. AOHOTCHHBIN CHHTE3
OpraHWYECKHUX BEIIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKICHUE
XUMHAYECKOH HBoOJIFONMKM. HavanbHble 3Tanbl OHoJIornyeckor ssosronmu. I'mnoresa PHK-
mupa. PopMUpoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHE IMPOTOKJIETKH. [lepBbie
KJIETKH U UX 3BONIOLKA. PDOPMHUPOBAHKUE OCHOBHBIX I'PYIIT )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM u nepuojaM. Karapxeil. Apxeickas U mpoTepo3oncKas
opbl. [laneosolickas spa u e€ mnepuoapl: KeMOpHUICKUH, OPIOBUKCKHM, CHIIYpUHCKH,
JIEBOHCKHI, KAMEHHOYTOJIbHBINA, NTepMCKUl. Me3030iicKas 3pa U €€ mepuoibl: TPUACOBBI,
IOpCKU, MenoBou. KaitHo3oMckass 3pa W €€ Nepuojbl: IajJeOreHOBbIN, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmpa.

Coneprkanue yueOHOro MaTepuasia

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BoJtoluu. OCHOBHBIE CUCTEMATHUYECKHE
Ipynnbl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa U IeoJOTMYecKuX IpoueccoB. OCHOBHBIE

[Ipoucxoxaenue 3Tambl HBOJIOLUHM PACTUTEIBHOTO W JKUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHH WU
YeIoBeKa — KUBOTHBIX. [losiBIEHNE, paciBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.
aHTPOIIOTeHe3 OBosoLMsl  YeloBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuTue TpelncTaBiIeHUH O
MIPOUCXOXKACHUU dYeJoBeKa. MeToapl u3ydeHusi aHTponoreHe3a. CXOICTBA W pa3IHuus
4eJIoBeKa W JKUBOTHBIX. CHCTeMaTHYecKOe TIIOJIOKEHHE 4YelloBeKa. J[BuKyline CHiibl
(pakTopel) aHTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTh U €CTECTBEHHBIH OTOOP.
OOu1ecTBeHHBIN 00pa3 *KU3HHU, U3TOTOBJICHUE OPYJHM Tpy/a, MbIIUICHHE, peUb
Tema 7.3. Coneprxkanne y4eOHOro MaTepuasia

OCHOBHBIE CTaIUU
SBOJIIOLIUH YEJIOBEKA

OcCHOBHBIE CTaAMM W BETBU HBOJIIOIMK 4YEJIOBEKA: aBCTPAJOMUTEKU, UeEIOBEK yMEIbIH,
Yenosek npsaMoxoasuui, YenoBek HeaHIepTanbCKui, YenoBeK pa3yMHbIM COBPEMEHHOIO
Tumna. Haxonku MCKOMaeMbIX OCTAaHKOB, BpeMsl CYIIECTBOBAaHMsI, 00JIaCTh pacHpOCTpaHEHUS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

UYenoBeueckne pacbl. OCHOBHBIE OOIBIINE pachl: €BPOMEOUAHAS (€Bpa3uiicKas), HETpo-
aBCTpajoujHasi (dKBaTopHalibHasl), MOHTOJIOMAHAs (a3uaTcKo-aMepuKkaHckas). UYepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBAHHUS.
EnnHcTBO yenoBeueckux pac. Kpurnka pacuzma

[TpakTrueckoe 3aHsTHE (HA BEIOOP MperogaBaTes)

OK-04
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Ne 10 «Bpemst 1 yTH pacceneHust YeIoBeKa 10 MIaHeTe
win «IIpucrnoco01eHHOCTh YeoBeKa K pa3HbIM YCIOBUSM cpelibl. BiusHue reorpaduyeckoit
cpebl Ha MOP(hOJIOTHIO B (PH3UOJIOTHIO YETTOBEKa

Pazjien 8. OpranusMbl H OKpYy Kalouias cpeaa 4
Tema 8.1. Copepxanne yaeOHOro MaTepuaa 2
DKosorus DKOJIOTHS KaK HayKa. 3a/la4ud U Pa3/eibl 3KOJOTHHA. MeTOIbl SKOJIOTUIECKUX HCCIICIOBAaHUN.
Kak Hayka. Cpenpbl DKOJOTUYECKOEe MHUPOBO33PEHHUE COBPEMEHHOTO dYenoBeka. Cpenapl OOMTaHHS OPTaHU3MOB:
AKU3HU. BOJHAs, HA3€MHO-BO3JYIlHAs, IIOYBEHHAs, BHYTPHOPTaHW3MEHHAs. DKOJIOTUYECKUE
DKOJIOru4ecKue ¢dakropsl. Kiaccupukamnust 5KoIOTHYecKuX (HaKTOpPOB: aOMOTHYECKUE, OMOTHYECKHE W
(bakTopsI aHTpororeHHple. JleficTBUE 3KOJOTMUYECKUX (DAaKTOPOB Ha OpPraHU3Mbl. AOGMOTHYECKUE
(bakTopsl: CBET, TeMIieparypa, BiaxxkHocts. @oronepuoausm. [IpucrnocobieHust opraHu3MOB
K JeicTBUIO abmoThdeckux (akTopoB. buonormueckue putmbl. buormueckue (akTophl. OK-01, OK-02,
Buapl OMOTHYECKMX B3aMMOJEHCTBUI: KOHKYPEHLHMs, XHUIIHHYeCTBO. [lapasutuswm, OK-04, OK-07
MYTyaji3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO), aMEHCAIN3M, HEHTPAIIU3M.
3HaueHne OMOTHUYECKHX B3aMMOJICHCTBUI JJIsi CYIICCTBOBAHHS OPraHU3MOB B IPUPOIHBIX
CcOo00I11IeECTBAX
Tema 8.2. Conepxanre yaeOHOro MaTepuaa 2
DKoJIoTn4YecKue DKOJIOTHYECKHE XapaKTEePUCTUKH monyisiuid. OCHOBHBIE TOKa3aTelNW  IOMYJISIUU:
XapaKTePUCTHKH YHCIIEHHOCTh, IUIOTHOCTh, POXKJIAEMOCTh, CMEpPTHOCTb, MHPUPOCT, MHTrpauus. JluHamuka
MOMYJISIIIAH YHUCIICHHOCTH TIOMYJISIIIAK U €€ PeryIIsIIIus
[TpakTuueckoe 3aHATHE 1
No 11 «[TomcuéT NIOTHOCTH MOMYJISIIIMN Pa3HbIX BUJIOB PACTEHUN
Pa3zgen 9. Coo0irecTBa M IK0J0rH4€CKHE CHCTEMbI 8 OK-01, OK-02,
Tema 9.1. Cozeprxanue yueOHOro MaTepuasa 2 OK-04, OK-07
CoobmiecTBa Coo0miecTBO  OprammsmMoB  —  OuoneHo3.  CTpyKTypsl ~ OWOIIEHO3a:  BHJOBas, IK 2.3
OpPTraHU3MOB, MPOCTPAHCTBEHHAsA, Tpodudeckas (muiieBas). Bunbi-nomuHanTel. CBS3H B OMOIIEHO3E.
HKOCHUCTEMBI OKkoorndeckue cucTteMbl (d9KocucTeMbl). [loHATHE 00 »KOCHCTEME W OHOTEOIeHO3E.

QDYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOJIYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopot BelecTB M MOTOK 3HEPruu B sKocucTeme. Tpoduyeckue (MUIIeBbIe) YPOBHU
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE IIOKa3aTeNld 3KOCHUCTEMBL: OHoMacca,
MPOIYKIHS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMoMacchl. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, cCaMOperyJsinusl, pazsutue. Cykueccust
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Tema 9.2. Copepxanne yaeOHOro MaTepuaa 2
[Ipuponnbie [Ipupogubie 53KOCHUCTEMBI. ODKOCUCTEMBI pEeK M 03€p. IKOCUCTEMAa XBOWHOIO WIH
9KOCHUCTEMEI [IUPOKOJIMCTBEHHOTO jeca. AHTpPOTNIOT€HHbIE SKOCHUCTEMEL. ATpPO3KOCHCTEMBI.
Ypboskocuctempl. buonormdeckoe ¥ XO3SHCTBEHHOE 3HAYEHHWE arpodKOCHCTEM U
ypOoskocucteM. buopasHooOpasue kak (GakTop YCTOWYMBOCTH SKOocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. Copepxanne yueOHOro MaTepuana 2
buocdepa — Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa Ouocdepsl. XKusoe
rino0abpHas BemectBO M ero ¢GyHKOuu. OcoOeHHOCTH Ouocepbl Kak MIOOATBHON HSKOCUCTEMBI.
sKOocHcTeMa 3eMIM | JluHamMuyeckoe paBHOBecMe M oOparHas CBs3b B Oumocdepe. KpyroBopoTsl BEIIECTB U
OMOTCOXMMHUYCCKHE IHKIBI 3JEMEHTOB (yrjiepoaa, aszoTa). 30HAIBHOCTH OHOCHEpHI.
OcHoBHbIE OMOMBI CYIITU
Pa3nen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH 4
Tema 10.1. Coneprxkanue y4eOHOro MaTepuasia 2
Cenexmus Cenekiusi Kak Hayka W Ipolecc. 3apokIeHHe CeNeKInu U aomectukanus. Ydyenue H. U.
KaK HayKa 1 nporecc | BaBumoBa o 1eHTpax MHOTooOpasus M MPOUCXOXKJIEHHUS KYIbTYpHBIX pacTeHHid. LIeHTpsI
MIPOUCXOXACHUS JOMAIIHUX XUBOTHBIX. CopT, mopona, mrtamMm. COBpPEMEHHBIE METO/IbI
CEJICKIIYH. Maccosbrit
W WHJIUBUIYaJTbHBIA OTOOPHI B CEJEKIIMM PACTCHWH W >KUBOTHBIX. OIlEHKa 3KCTephepa. OK-01. OK-02
brnuskoponcTBeHHoe ckpemuBaHue — WHOpUAMHT. YUnctas nuaus. CKpeliuBaHUE YHCTHIX OK-0 4’ OK-O7’
muauil. ['ereposuc, nnn rubpuaHas cuna. HepoacTBeHHOe cCKpeliMBaHWE — ayTOpPUAMHI. HK’ 23
Otnanénnas rtubpuamzanuss u e€ ycrnexu. VCKYCCTBEHHBI MyTareHe3 W IOJNy4eHUE '
MOJIMTIIIONTOB. JIOCTHKEHHMSI CEJICKITUU PACTECHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
Tema 10.2. buorexHonorust kak oTpacib TPOM3BOACTBA. [eHHas WHXKEHepus. OTalbl CO3AaHUA 2
OcHOBBI pexombunantHoi JIHK u Tpancrennsix opranusmos. Kierounas mnxenepus. Kiierounsle
OMOTEXHOJIOTUU KYJIbTYpBHI. MukpoKiIoHaIbHOE pa3MHOXKEHHE pacTeHHIA. KnonupoBanwue
BBICOKOTTPOTYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPTaHW3MOB. DKOJIOTHYECKUE W ITHYECKUE
npo6suembl. [MO — reneTndecki MOANUGHUITMPOBAHHBIC OPTAHU3MBI
IIpomexyTounas arrectaums (1uddepeHIpoBaHHBIN 3a4€eT) 2
Bcero: 78
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3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
AU CHOUIIJINHBbI
3.1 Jlas peanuzaumu MNporpamMMsl 001eo0pa3oBaTeJbHOl AUCUUIVINHBI  «buonozusy

npeaycMoTpeH kaduHet buosioruun, ocHaImEéHHBIA 000PYI0BAHUEM
O6opynoBaHue U TEXHUYECKOE OCHAILICHUE.

MynbsTuMeaniiHOE 000pyI0BaHKE: TIPOEKTOP, KOMITBIOTEP, SKPaH, MYJIbT.

TexHuueckoe 00OpYAOBaHUE: MHUKPOCKONBI CBETOBbIE — 15 mT., HabOp MHUKpONpenaparTos,
HAOO0p JUIsl IPUTOTOBJIEHUSI MUKPOIIPENapaToB.

HatypanbHble 00BEKTHI: TpenapaT 3Mer B (OpMaHHe, 3Be3/1a MOpPCKas Majiasi u OoJibIast, ex
MOpPCKOH, Habop repbapues.

JemoncTpanrionnsie TuiakaTel: «CTpoeHue kieTkuy, «buocunTe3 Oenkay, «Muto3. Meito3y,
«[Iupamuia panuoOHAIBHOIO IHUTAHMSY», «YPOBHHU OpraHu3anuu xu3Hu», «lIpencraBurenn
ME3030MCKOI 3pbl», «OBonouus ckenera», «Ctpoenne JHK», «OBomrouust opraHuyeckoro
Mupa», «CrucreMaTuka OpraHu4eckoro Mupa.

JlemoHcTpanoHHble  OrocTbl:  ABcTpanonurek, Ilutexantpon, YenoBek  pa3yMHBIH,
KpomaHboHeN, IpeIcTaBUTENN Pa3HBIX pac.

Jemonctpanmonnas monens JJHK.
Pa3znatounsiit Matepuan «Vckonaembie TaIEOHTOIOTUYECKIE OOBEKTHI»

IleuaTHbIN paB)IaTO‘{HHﬁ MaTCpHraI: ((CTpOGHI/Ie n (I)YHKI_H/II/I OpTraHU4YCCKUX MOJICKYII», «CTa)II/II/I
OHTOI'CHE3a», «MeTtonbl CCIICKIIUN», «OCHOBHEBIE HpO6J’I€MLI OKOJIOTHYCCKUE 3arpA3HUTCIIN,
((CDOpMBI OBOJJIIOIIMOHHOI'O  IIponeccar, ((HYTI/I JOCTUIKCHUA OSBOJJIOLNUMOHHOI'O IIporpeccan,
((CTaI[I/II/I AHTPOIIOTCHE3a», «KuBOTHBIN U paCTI/ITeJ'II)Hblf/'I MHP OCHOBHBLIX IEPHOAO0B 3BOJJIIOLUHA
OpTraHu4YCCKOIro Mupa».

O06opynoBaHHe U TEXHUUYECKOE OCHAILIEHHE:
. MynbTuMeaniiHoe 000py10BaHUE: IPOEKTOP, KOMITBIOTED, IKPaH, MYJIbT.
. VY4eOHO-MeTOANYECKUN KOMIUIEKC MPEno1aBaTesl.

3.2. UuopmannoHHoe odecniedeHre NpOrpaMmbl

st peann3zaruu mporpaMMbl OMOIHMOTEeUHbIN (DOH 00pa3oBaTEIbHONW OPraHU3alMU T0JKECH
UMETh TICUaTHBIE W/WIM DIIEKTPOHHBIE 00pa3oBaTeNbHbIE W HWH(MOPMAIMOHHBIE PECYPCHI,
pexomennoBanHple  OYMO, s wucnonb3oBaHHMs B oOpaszoBarenbHOM mporecce. [lpu
dopmupoBannu OubIMOTEUHOrO (hoHIa 00pa30BaTENbHON OpraHu3alel BHIOUpaeTCs He MeHee
OJTHOTO M3JIaHMsI U3 TIEPEUNCIIEHHBIX HUKE MEeYaTHBIX U3aHUi U (MJIM) SIEKTPOHHBIX M3/1aHUN B
Ka4eCcTBE OCHOBHOTO, ITPU 3TOM CIIUCOK, MOKET OBITh JIOMOJHEH HOBBIMU U3JAHUSMHU.
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3.2.1. OcHoBHBIE IEYATHLIEC H3MAHHUS:

AradonoBa HU. b. buonorums: 06a30BbIi ypOoBeHb : YYCOHHK, pa3paOOTaHHBIM B
KOMIUIEKTEe ¢ y4eOHBIM MmocoOueM s 00pa3oBaTeIbHBIX OpraHU3alui, Pean3yIONIuX
oOpa3oBaTeNibHbIe MPOTPAMMBI CpeHero npodeccuoHanbHoro obpazosanuss  / U. b.
AradonoBa, A. A. Kamenckuii, B. . CuBornazoB. — Mockaa : [Ipocemenue, 2024, —
271 c. — (Yuebnuxk CI10). (®ITY). — 60 3k3.

ArajgonoBa U. B. buonorus : 6a30BbIii ypoBeHb : MPaKTUKyM : ydeOHOe mocolue,
pa3zpaboTaHHOE B KOMIUIEKTE C Y4YeOHHKOM il 0Opa3oBaTelIbHBIX OpraHu3alui,
peanu3yommx — oOpa3oBarelbHBIE  MPOTPAMMBI  CPEOHEr0o  MpodeccHoHATLHOTO
obpazoBanus / U. b. Aradonora, B. 1. CuornazoB. — Mocksa : [Ipocsemienune, 2024.
— 112 ¢. — (Yuebnuk CI10). (®IIY). — 60 3k3.

3.2.2. OCHOBHBIE JIEKTPOHHbIE€ UCTOYHUKM:

1.

Buosorns. 10 kaacc : Ga3oBblii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyOuos [u ap.] ; nox penakuueit B. B. [laceunuka. — 6-e usn., crep.
— Mocksa : [Ipocsemenue, 2024. — 223 ¢. — URL: https://e.lanbook.com. — Pexum
nocryna: no noanucke. (PILY)

Buonorus. 11 kiaacc: 6a30BbIi ypoBeHb : yueOHuk / B. B. [laceunuk, A. A. Kamernckuii,
A. M. Py6uoB [u np.] ; mox pexakuueit B. B. [laceunuka. — 6-e uzn., crep. — Mocksa :
[Mpoceemenue, 2024. — 272 ¢. — URL: https://e.lanbook.com. — Pexum mocryma: mo
noanucke. (PITY)

AradgonoBa WM. b. buonorus : 0a30Bblii ypoBeHb : y4eOHUK, pa3paOOTaHHBIA B
KOMIUIEKTEe ¢ y4eOHBIM mocoOueM s 00pa30BaTeIbHBIX OpraHU3alui, pean3yIouX
o0Opa3oBaTellbHBIC MPOTpaMMbl cpenHero mnpodeccnoHanbHoro obpasoanus / WM. b.
Aradonona, A. A. Kamenckuii, B. 1. CuBornazoB. — Mocksa : IIpocsemienue, 2024, —
271 c. — (Yueonuk CIIO). — URL: https://e.lanbook.com. — Pexum nocryna: mo
noanucke. (PITY)

ArajgonoBa U. b. buonorus : 0a30BbIil ypoBeHb : MpakTUKyM : ydyeOHoe mocoOue,
pa3paboTaHHOE B KOMIUIEKTE C Y4YeOHHKOM /i OOpa3oBaTeNbHBIX OpraHU3alui,
peanu3ylomux  00pa3oBaTeNbHBIE  MPOTPAMMBI  CPEIHEr0  MPOQPECCHOHAIBHOTO
obpazoBanus / U. b. Aradonosa, B. . CuBornazos. — Mocksa : [Ipocsemienue, 2024.
— 112 ¢. — (Yue6nux CITIO). — URL: https://e.lanbook.com. — Pexxum noctyna: mo
noanucke. (PITY)

3.2.3. JlonmoiHUTEIbHbIE HCTOYHUKH:

1.

Mycradun A. I'. buonorus : yue6nux / A. I'. Myctadun, B. b. 3axapo. — Mockaa :
KuoPyc, 2024. — 423 c. — (Cpennee npodeccronansHoe obpazosanue). — URL: https://
book.ru. — Pexxum goctymna: mo moJmckKe.

MamonTtoB C. I'. O6mas 6uonorus : yueonuk / C. I'. MamonToB, B. b. 3axapoB. —
Mocksa : KnoPyc, 2023. — 323 c. — (Cpennee npodeccuoHaabHOE 00pa3oBaHuE). —
URL.: https:// book.ru. — Pexxum mocTyma: mo mo/imucKe.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA30OBATEJBbHOM JUCHUILIAHBI

KoHTpons u ouLeHKa pe3yabTaTOB OCBOCHHUS O00IIE00pa3oBaTEIbHON — IUCIUILTMHBI

pacKpbIBalOTCA 4epe3 IUCLUUIUIMHAPHBIE Pe3yJbTaThl, HAMpaBlIeHHbIE Ha (HOpPMHUpPOBaAHHE

O6H_II/IX nu HpO(l)CCCI/IOHaJ'IBHBIX KOMIIETCHIIUH 11O pasaciiaM U TEMaM COACPKaHUA y‘IC6HOFO

Marepuaia.

Oob6masi/mpodeccnoHabHasA
KOMIIeTeH U

Pa3zpgen/Tema

Tun OIICHOYHBIX

MeponpusTHs

OK O01. BsiOupaTh crocoOs
peleHus 3aja4
npodeCcCuOHATBLHON
JESTEIIbHOCTH MPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cy»xaeHue 1o Borpocam
JEKLIUU

Pazpabotka rimoccapus
3amnojaHEeHUe  CpaBHUTEIbHBIX
TadJIUIL

TectupoBanue

YcTHbIN onpoc

JIMKTaHT Ha WCMNOJb30BaHHUE
apryMEeHTOB, OHOJOrMYECKOU
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyansHas
camocTosTelbHas padboTa
IIpencraBinenue  pe3ysbTaToOB
NPaKTUYECKUX paboT
KontposnbHbie paboTbl

3aiuTa TBOPUYECKUX padoT

3amura VHIUBULYAJIbHBIX
MPOEKTOB
Brimmonnenue 3aJaHul

MIPOMEXKYTOUYHOM aTTECTALUH

OK 02. UcnonwzoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemas TUCKyCCHs IO

COBpPEMEHHBIE cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BoIpocam JIEeKIHN

TIOUCKa, aHanmM3a | 71.73 81, 8.2, 9.1-9.3, | Paspaborka MeHTaNbHOM

u ’ uH()OPMAIMOHHBIC 10.2,10.311-0/c, 11.11I-0/c 71abopaTOPHBIX paboT

TEXHOJIOTUU [UIS BBITIOJHEHHS [IpencraBinenue  pe3ynbTaToOB

3a/1a4 npodeccuoHaIbHOM MPAKTUYECKUX paboT

JeSITebHOCTH [TpencraBieHne yCTHBIX
COO0IIIeHUH ¢ Mpe3eHTalueH,
MOJrOTOBJIEHHBIX 10 MIEPEYHIO
HCTOYHUKOB,
PEKOMEHTI0BaHHBIX
IperoiaBaTeseM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxeHME IO BOIPOCaM

B3aHMO/ICHCTBOBATD u | 43,51-54,6.1-6.3, 7.1-7.3, | TCKIUH

pa6 OoTaTb B KOJUJICKTHBE H

KOMaH/Ie

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

[IpencraBieHue pe3ynbTaToOB
MPAKTUYECKHUX paboT

3amura TBOpUECKUX padoT
3amuTa WH/IUBUATYaTbHBIX
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IIPOEKTOB

OK 07. ConelicTBOBaThL
COXPaHEHHIO OKpYy Karomien
Cpellbl, pecypcocOepeKeHHIO,
PUMCHSITh 3HAHUSA
o0  W3MEHEHWH  KJIMMaTa,
IIPUHLIMIIBI OepeKITMBOTO
Mpou3BOACTBA,  3(PPEeKTUBHO
JIeHCTBOBATH

B UpE3BBIY aMHBIX CUTyalluAX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxaeHue mo Bompocam
JEKUUU

Pa3paborka rioccapus
3amnojaHEeHUe  CPaBHUTEIBHBIX
TadJIUIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha WCNOJb30BaHHUE
apryMeHTOB, OHOJIOTMYECKOM
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3ynbTaToOB
NPaKTUYECKUX paboT
KonTponbHbie paboThl

3amuTa TBOPUYECKUX padoT
3amura WHIUBUAYaIbHBIX
IIPOEKTOB

Brinmonnenue 3aganuii
IIPOMEKYTOUYHOM aTTECTaluU

25




