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PaGouas mnporpamma «OOJI.12 bBuonorus» paspaboraHa B COOTBETCTBHH C
Tpe6OBaHHUAMH: A

- DegepalbHOTO TOCYAAPCTBEHHOIO 06pa303aTenLHord CTaHJapTa CpeaHero oOwLiero
o6pazopanus. [Ipuka3 MunucrepcTBa o6pasoBanus 1 Hayku P® ot 17 masz 2012 r. N 413 «O6
YTBEPXKIEHHH (eepalbHOro TroCyJapCcTBEHHOIO0 00pa30BaTeIbHOrO CTaHIapTa CPEeIHEero
ob1ero ob6pa3oBaHus»;

- OCHOBHOM 06pa3oBaTeNbHOM MPOrpaMMbl cpeaHero obmero obpaszoBanus (maiee —
OOII COO0);

- (emepasbHOTO  roOCYAapCTBEHHOro  00pa30BaTeNbHOrO  CTaHgapTa  CPEIHEero
npodeccuonansaoro obpasosanus (manee — DI'OC CIIO) 08.02.01 CrpoutenscTBo H
9KCIUTyaTalus 3JaHHi U COOPYKEHHUH;

- IpuMepHO# paGoyeit mporpamMmel 061e06pa3oBaTeNbHON IMCUHMILUTHHEL « bromorHs» Mo
TEXHOJIOTHYECKOMY NPOGHITIO;

- yuebHoro muasa no cnemransHocTd 08.02.01 CTpOUTENBCTBO M IKCILTyaTallks 3[aHHH
U COOPYXEHHUH;

- paboueii mporpammel BocmuTaHus mo crenuambHOCTH 08.02.01 CrpouTenseTBO M
IKCILTyaTalus 3JaHHHi U COOPYKEHHH.

Opranu3sanus-pa3paborunk: KpacHOKYTCKHH 300BETEpPHHAPHBIN TEXHUKYM - (uiIHal
(enepaibHOro rocyapCTBEHHOTO OIODKETHOTO 06pa30BaTeNbHOIO YYPEXKICHHS BBICIIErO
obpazopanus «CapaToBCKMM TIOCYIapCTBEHHBIH YHHBEPCHTET T€HETHKH, OHOTEXHOJIOTHH H
urkeHepun umern H.M. Basunosay.

Pa3spaGoTunk: Bapanaesa A.H., npernonasateb BHICIIEH KBATH(UKAMOHHON KaTCTOPHH.
PaccMoTpeHa Ha 3aceJaHAH [IUKIOBON KOMHCCHH 00111€00pa30BaTeIbHbIX TUCIHIUINH,
npotokos Ne 7 ot «18» despans 2026 roza.

[Tpencenarens HMKIOBOH KOMHCCHH 4/[/ £ ([4’4/ /MImaguenko M.A./

PeKOMEHIOBAHO MeTomuueckuM CoBeToM (uIMana K HCIOTB30BAHHIO B y4eOHOM
npouecce, npotokon Ne 4 ot «20» despans 2026 roxa.
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I[pencenaTenb METOAMYECKOTO COBETA W /Txauesa [.M./

PaccMOTpEHO H 006pEeHO Ha 3aCeJIaHMK TIe/JarOrHYECKOro CoBeTa TEXHUKYMa,
mporokon Ne 5 ot «25» despans 2026 roza.

I[pencenarensb NeAaroru4ecKoro COBETa /Txauesa I'.M./
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TPOI'PAMMBI
OBIIEOBPA3OBATEJbHON JUCIUAIIINHBI
«OO0/I. 12 Buogorus»

1.1 MecTo OMCHUILVIMHBI B  CTPYKTYpe OCHOBHO#  mnpodeccMOHAJbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Oo6meoOpa3oBarenshas aucnumiuHa «OOJl. 12 buonorus» sBusieTcs o00s3aTeabHOU
4acThl0 0011e00pa30BaTENIFHOTO LUKIa 00pa30BaTENbHON MPOrpaMMbl IO  CHEIHATBHOCTH
08.02.01 CtpouTenbCTBO M SKCIUTYaTalus 3AaHUN H COOPY>KEHUI.

OobmeobpazoBarenbHas gucuuiummHa «OOJ. 12 Buonorus» wnsydaercss Ha 0a3oBOM
YPOBHE.

1.2. llesqin ¥ IUIAaHUPYeMBbIe Pe3yJabTAThI 0CBOEHMSI THCIHMILINHBI:

1.2.1. llexp AUCHUTLIHHBI

Conepxanme pabodeld mporpammbl  o0mieoOpasoBarenbHOM aucnuiuinabl  «O0/].12
buonorusi» HanpaBieHO Ha JOCTH)KEHUE pE3yJlbTaTOB €€ H3Y4YEHHs] B COOTBETCTBUU C
tpeboBanusimu ®I'OC COO ¢ yuerom npodeccrnonansHoi HanpasieHHocTH OI'OC CIIO.

Lenbp m3ydenus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHHE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMSI JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUU O0OBEKTOB KMUBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM ypoOBHE
oOecrnieunBaeTcs PeIIEHUEM CIIEAYIOIUX 3a1au:

o OCBOEHHE OOYYAIOIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTHYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBOHU UIsi (pOPMHUpPOBaHUS
MIpeICTaBICHHMA 0 €CTECTBEHHO-HAYYHOI KapTUHE MUpa,
0 METOoJlax HAay4yHOTO IO3HAHHUSA, CTPOEHHM, MHOT0OOpa3MM U OCOOEHHOCTSIX JKMBBIX CHCTEM
pa3HOTO YPOBHS OpPTaHM3allUU, BBIIAIOIIMXCS OTKPBITHSX U COBPEMEHHBIX HCCIEIOBAHUSIX B
OuoJIoruy;

o (dbopMupoBaHue y oOyJaromuxcs MO3HABATEIbHBIX, WHTEJIEKTYaTbHBIX
U TBOPYECKMX CIOCOOHOCTEM B IIpollecce€ aHajau3a JAaHHbIX O IMYyTIX pPa3BUTHA
B OMOJIOTMH HAYYHBIX B3TJISAO0B, UACH U MOJXOJ0B K U3YUEHUIO )KHBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIlNy;

. CTaHOBJIICHHE Yy OOydYarommxcs oOmeld KynbTypbl, (YHKIIMOHATBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH M OIEHWBATH SBIICHUS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJIBI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

. ¢dbopMupoBaHue y O0ydarolmuxcs yMEHUU HILTIOCTPUPOBATh 3HAUCHUE OMOIOTHYECKUX
3HAHWN B MPAKTHYECKOW JEATEIHPHOCTH 4YEIOBEKAa, Pa3BUTHU COBPEMEHHBIX MEIUITUMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

. BOCIIUTaHKE YOKAEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YETIOBEKOM KHBOM

MPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOMIOEHUS dTUYSCKUX HOPM TpU
MIPOBEJICHNH OMOJIOTUYECKUX UCCIIEeI0BaHUII;

. OCO3HaHUE IIEHHOCTH OMOJIOTMUECKUX 3HAHUU ISl TIOBBIIICHHS YPOBHS HKOJIOTHUECKOMN
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



. NpPUMEHEHHE TMPHOOPETEHHBIX 3HAHMM M YMEHMH B  TIOBCEJIHEBHOW JKU3HU
JUISL OLEHKM TIOCTEACTBUI CBOEH JNEATENbHOCTH IO OTHOIIEGHHUIO K OKpYXaromiei cpene,
COOCTBEHHOMY 3JI0POBBIO, 00OCHOBAHHE U COOJIIOICHHE Mep MPOPUITAKTUKH 3a00JIEBaHHA.

1.2.2.11lnanupyembie pe3yabTarThl OCBOCHUSA o0meodpa3oBaTe/IbHOM
aucuiIMebel B coorBeTcTBHH ¢ DI'OC CIIO u Ha ocnoBe ®I'OC COO

Ocoboe 3HaYeHHWE MUCHMIUIMHA HMMEET Npu (POPMUPOBAHUM W PA3BUTHH OOIIUX
komnerennuii: OK 01, OK 02, OK 04, OK 07.



Koa n HauMeHOBaHHue
¢opmupyembIx
KOMIIeTeHIIU I

IInanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

Oommue

JAucumMiimHapHbIe

OK 01. Beibupats
CITOCOOBI pereHus
3aga4y
npoheCCUOHATBHOMN
JIeSITeITbHOCTH
NPUMEHUTENHLHO K
pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yabTAThl JODKHBI OTpPaXaThb B YACTH:
TPYIOBOTO BOCIUTAHHUSL:

- TOTOBHOCTh K TPYAY, OCO3HAaHHE LIEHHOCTH MacTepCTBa,
TPYIOIO0HE;

- TOTOBHOCTh K aKTUBHOU NEATEIHLHOCTH TEXHOJIOTMIECKOM
u COITUANTLHOMN HaTPaBJICHHOCTH, CIOCOOHOCTH
WHHUOWUPOBATD, IJIaHUPOBATh u CaMOCTOATECIIbHO
BBIMOJTHSATH TAKYIO JACATEIILHOCTb;

- WHTEpeC K pa3IudHbM cdepaM MpodhecCHOHANBHON
JeSITETbHOCTH.

MeranpenMeTHbIE pe3yJIbTaThl JOJKHBI OTPaXKaTh:
OgnajicHne YHHUBEPCATBHBIMU yueOHBIMU
IIO3HaBaTCJIbHbBIMU ,Z[eﬁCTBHS[MHZ

a) 6a30BbIC JTOTUIECKUE TCUCTBHUS:

- CaMOCTOATENBLHO (OPMYJIHUPOBATh W AKTYaIU3HPOBAThH
npo0JeMy, paccCMaTpPUBAaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBATb CyIlIeCTBeHHBIﬁ IMpU3HaK WJIW OCHOBAaHUA
JUTsl CpaBHEHHMS, Kiaccu(UKauy U 0000IeHus;

- ONIPEJICNIATH [IENH ACATEILHOCTH, 33/1aBaTh MapaMeTPhl

1 KPpUTCPHUHU UX JOCTHIKCHUSA,

- BBISIBJIATH 3aKOHOMCPHOCTHU U IPOTUBOPEUUA
B PACCMaTPHUBAEMBbIX SBJICHUSIX;

- BHOCHTH KOPPEKTHBBI B JICATEIHLHOCTH,
COOTBETCTBHE PE3YJbTaTOB LEIsIM,
MOCTICACTBUIN NEATSILHOCTH;

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

- BJIaJIETh HABBIKAMH yI€OHO-UCCIIEA0BATEIECKON

U TPOEKTHON JEATENbHOCTH, HaBBIKAMHM pPa3pelICHUs
npobiem;

- BBISIBIISITh IPUYHHHO-CIICICTBEHHBIC CBSI3U

W aKTyaJIU3UPOBATh 33/1a4y, BBIJIBUTAThH THIIOTE3Y

OLICHHBATH
OIICHUBATb PUCKU

[MP6 1. CdopMHpPOBaHHOCTh 3HAHWI O MECT€ U pOJU OHOJOTHH
B CUCTEME HAYYHOTO 3HAHUS; (PYHKIMOHAILHOW I'PAMOTHOCTH YeJI0OBEKa JIJIs
pelIeHHs KU3HEHHBIX TPOOIIeM.

[MP6 2. CdopMHpPOBaHHOCTH YMEHHS  PAacCKpbIBaTh  COJEPKAHHE
OCHOBOIIOJIATrAIOMINX OMOJIOTHYECKUX TEPMHUHOB U TIOHSTHIH: KH3HB, KIETKA,
TKaHb, OpraH, OpraHW3M, BHJ, NOMYJSIHSA, SKOCHCTEMa, OWOIECHO3,

ounocdepa; Metabomu3M (0OMEH BEILIECTB

U TIpeBpallleHne SHEPTHH), TOMEOoCTa3 (CaMOperyIsius), OnocuHTe3 Oenka,
CTPYKTypHAasi OpraHU3alys KUBBIX CUCTEM, JUCKPETHOCTh, CAaMOPETYIIALUS,
CaMoBOCIIpOM3BeieHHEe (PENpPOAYKIHs), HACIEICTBEHHOCTh, N3MEHUYHBOCTH,
3HEPro3aBHUCUMOCTbH, POCT U Pa3BUTHE, yPOBHEBAS OpTaHU3aIHsL.

[IP6 3. CdopMHpPOBaHHOCTb YMEHHS  PAaCKpbIBaThb  COJEpKaHHE
OCHOBOTIOJIATAIOMINX OHOJOTHYECKUX TEOpUH W THIOTE3: KIETOYHOMH,
XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM, MPOUCXOXKIECHUS KU3HU U
YeJIOBEKa.

I[IP6 4. CdopMHPOBaHHOCTH YMEHHSI PACKPBIBATh OCHOBOIIOJIATAIOIINE
Onostornueckue 3akoHbl U 3akoHoMepHocTH (['. Menaens, T. Moprana, H.U.
Baswuiiosa, 2. I'ekkens,
®. Mromtepa, K. bapa), rpaHUIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM.
I1P6 5. TIprobOpereHue orpiTa MPUMEHEHUS! OCHOBHBIX METOJI0B HAYYHOT'O
MTO3HAHMSI, UCTIONB3YEMBIX B OMOIOTHH: HAOIIOICHHS

U OINHCAaHUS JKHUBBIX CHUCTEM, NPOLECCOB U SBJICHUH; OpraHU3alud MU
MpOBEACHUs] OMOJOTMYECKOI0 OKCIEPHUMEHTa, BBIIBM)KEHUS THUIIOTES,
BBISIBIICHHS 3aBHCHMOCTH MEXKIY UCCIIeyeMbIMU BETHIYHMHAMHE, OOBSICHEHUS
MTOJTy4YEHHBIX pe3yJIbTaToB
u (HopMyIHpOBaHUS BBIBOJOB C HCIOJB30BAHWEM HAayYHBIX TOHSTHH,
TEOPUM U 3aKOHOB.

[MP6 6. ChopMHUpOBaHHOCTh YMEHHUS BBIJEINATH CYIIECTBCHHBIC MPU3HAKU
BHPYCOB, KJIETOK TPOKapHOT M  DYKAPUOT; OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX OpraHU3MOB, BHJIOB, OHOI€OIIEHO30B M 3KOCHCTEM;
0COOEHHOCTH HpollecCOB OOMEHa BEIIECTB M IIPEBPALCHUS SHEPrUHM B




ee pelICHMs, HaXOIUTh apryMEHTHI IS JIOKa3aTe/IbCTBa
CBOMX YTBEp)KICHHHU, 3a/aBaTh MMapaMeTpbl U KPHUTEPUU
pEIIEeHNUS;

- AQHAJIM3MPOBATH TMOJYYCHHBIE B XOJIC PEIICHUS 3a7auu
pe3yabTaThl, KPUTUYCCKH OIEHUBATh HMX JIOCTOBEPHOCTD,
MPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSIX;
pa3palaThiBaTh IUIaH PpEIICHHS MPOOJIEMBI C YYETOM
aHalin3da HUMCHOIINXCS MaTCpI/IaJIbHBIX nu HCMaTepI/IaJ'ILHBIX
pecypcos;

-- YMETh IEPEHOCUTD 3HAHHS B MIO3HABATEIBHYIO

Y TIPAaKTUYECKYI0 001aCTH )KU3HEIEATSIIbHOCTH;

- yMETh HMHTETPUPOBATh 3HAHHS W3 PA3HBIX MPEIMETHBIX
obnacrei;

- BBIJIBHI'aTb HOBBIC HIACH, Hpez[naraTL OpI/IFI/IHaJII)HLIC
MOJIXOABI U PEIICHUS

KIeTKe, (OTOCHHTE3a, IIJIACTUYECKOTO U HHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo3a, OIUIOAOTBOPEHMS,  Pa3BUTHS U
Pa3MHOXKEHHUS, WHAWBHIYaJbHOTO pa3BUTHS OpraHm3Ma (OHTOTEHE3a),
0OpbOBI 3a CYIIECTBOBAaHHME, €CTECTBEHHOTO OTOOpa, BUA000pa3oBaHUS,
MPUCHIOCOONIEHHOCTH  OPraHM3MOB K  cpelle  OOWTaHWs,  BIMAHUS
KOMIIOHEHTOB 3KOCHUCTEM, AHTPOIIOT€HHBIX M3MEHEHUI
B 9KOCHUCTEMAaX CBOCH MECTHOCTH,

KpPYTOBOpOTa BELIECTB U MpEBpalleHre 3Heprun B Ouocdepe.

I1P6 7. ChopMHupOBaHHOCTh YMEHUS MPUMEHSTH MOJIYYCHHbIC 3HAHUS IS
O00BsICHEHHS OMOJOTHYECKUX TPOLECCOB W SBICHWHA, I TPHUHATHUSL
MPAKTUUECKUX PELIEHUHN B IOBCEIHEBHOM KU3HU

C Ienpl0 obOecriedeHns OE30MacHOCTH CBOETO 3/0POBBbSI WM 30POBBS
OKPY)KaIOIIUX JIIOACH, COONIONEHUS 370pOBOTO 00pas3a JKU3HW, HOPM
rPaMOTHOTO IOBEJCHUS B OKpY)KaIOLIEH MPHUPOJHOW cpese; MOHUMaHHe
HEOOXOAMMOCTH HCIIOJIb30BAHUS JIOCTHXKEHUH COBPEMEHHOW OHOJOTHH U
OMOTEXHOIIOTUH JIJISl PAIlHOHAIBHOTO TIPUPOAOIOIB30BAHHMS.

[IP6 8. CdopMUpOBAaHHOCTH YMEHHUS pelIaTh OWOJIOTMYSCKHE 3aj1auH,
COCTaBJISITh TEHOTUITMYECKNE CXEMBI CKPEIINBAaHUS

JUIsl Pa3HBIX TUIIOB HACJEIOBAaHUSA IPU3HAKOB Y OPraHU3MOB, COCTABIISATH
CXEMBI TIepeHOCa BEIIECTB M JHEPrUM B 3KOcHUcTeMax (Iernd TUTaHWA,
MTUIIEBBIE CETH).

I1P6 9. ChopMHPOBAaHHOCTE YMEHHUH KPUTHUYECKH OLEHUBATH WHPOPMALIUIO
OHMOJIOTHMYECKOr0 COJIEPXKaHMsI, BKIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHHUS W3
Pa3IMYHBIX HCTOYHUKOB (CpEICTBA MAaccoBOW WH(pOpMAIUK, Hay4HO-
MOMyJISIPHBIE ~ MaTepuaibl); HWHTEPIPETHPOBATH  ITUYECKUE  ACIHEKTHI
COBPEMEHHBIX HCCIIECJIOBAaHUK B OWOJIOTHM, MEAHWLHUHE, OHOTEXHOJOTHUH,
paccMaTpuBaTh TNO0ANBHBIE SKOJIOTHUECKHE MPOOJIEMbl COBPEMEHHOCTH,
(hopMHpOBATH 10 OTHOIIEHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO.

[1P6 10. ChopmMupoBaHHOCTH YMEHHH CO371aBaTh COOCTBEHHBIC TUCHMECHHEIC
W yCTHBIE COOOLIEHMS Ha OCHOBE OHOJIOrMYecKod WHGPOpMaLuU U3
HECKOJIbKMX HCTOYHWKOB, TPaMOTHO HCIOJB30BaTh MOHATUWHBIA ammapar
OouosoTHH




OK 02. Mcnonb30Bath
COBpPEMEHHBIE
CpeJICTBa TOKCKA,
aHanm3a u
MHTEpIpETaALUH
nH)OpPMAITIH 1
UHQOPMaIIOHHEIC
TEXHOJIOTHH JIJIs
BBITTOJTHEHHUS 33124
npohecCHOHATBHOM
JEeSITeTbHOCTH

JIM4HOCTHBIE PE3yNbTaThl JIOJDKHBI OTPaXKaTh B YaCTH:
[IEHHOCTH HAYYHOTO TTO3HAHWS:

-c(hopMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON

OpPaKTHKHA,  OCHOBaHHOTO  HAa  JHMAalore  KYyJIbTYp,
CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MecTa
B IIOJIUKYJIETYPHOM MUpE.

MeranpenMeTHbIE pe3yIbTaThl JOJKHBI OTPAXKATh:
OsraneHue YHHBEpPCAIbHBIMU y4eOHBIMH
H03HABATEIILHBIMH JICHCTBUSMU:

B) paboTta c HHpOpPMAIHCH:

- BIQJCTh  HABBIKAMU  TONyYeHUS  HMH(OpMALHU
U3  HCTOYHHKOB  pa3HbIX  THIIOB,  CaMOCTOSITEIBEHO
OCYIISCTBISATh ~ MOHMCK,  aHalM3,  CHCTEMATH3alMIO

W MHTEpIIpETauio HHPpOpMaIMK pa3iunIHbIX BUIOB U Gopm
IIPEICTABIICHNUS;

- OLICHMBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMAaIuy,
€€ COOTBETCTBHE IIPaBOBBIM M  MOPAJIBHO-3THYECKUM
HOpMaM

I1P6 1. ChopMUpOBaHHOCTH 3HAHHUI O MECTE U POJTU OUOJIOTHU

B CUCTEME Hay4HOTO 3HaHUs; GYHKIHMOHAILHON I'PAMOTHOCTH 4€JI0OBEKa IS
peleHNs XKU3HEHHBIX TPOOIEM.

[1P6 7. ChopMuUpOBaHHOCTH YMEHUSI MPUMEHATH MOJNYYCHHBIC 3HAHUS IS
OObsICHEHHS OMOJIOTHYECKMX TMPOLECCOB W SIBICHWH, ISl TPUHSATHA
MPAaKTUYECKUX PEIIEHUN B MOBCEIHEBHOM KU3HU

C menbio obecneueHHss OE30MACHOCTH CBOETO 3I0POBbS W 370POBBS
OKpY’KaloIlMX JIIOJei, COOMIOACHUsI 30pOBOr0 00pasza JKHU3HU, HOPM
IPaMOTHOTO MOBEICHUS B OKpY)Kalolled MPUPOAHOHM cpene; MOHUMAaHUE
HEOOXOIMMOCTH HCIIOJIB30BaHUSl JOCTHIKEHUI COBpEMEHHOW Ouoioruu u
OMOTEXHOJIOTHH ISl PAalIOHATILHOTO TIPUPOOTIOTH30BAHMSL.

I1P6 10. ChopmMupoBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIC TUCHMEHHEIC
W YCTHBIE COOOIIEHWS Ha OCHOBE OwWoorndeckod wWH(MOpManuu w3
HECKOJBKHX HCTOYHUKOB, TPaMOTHO HCIIOJB30BATh MOHSATHIHBIA ammapat
ononoruu

OK 04. 3ddexrtuBHO
B3aUMOJICHCTBOBAaTL U
paboTtartp B
KOJUICKTHBE ¥ KOMaH/Ie

JIMYHOCTHBIC PE3yJbTaThl JODKHBI OTPaXaTb B YaCTH:
[EHHOCTH HAYYHOTO MO3HAHHUS: OCO3HAHHWE IICHHOCTH
HAYYHOW  JICATETBHOCTH, TOTOBHOCTh  OCYIIECTBIATH
NPOCKTHYKD W HCCIIENIOBATENBbCKYIO0  JIESITENBHOCTh
WHINBUIYAIBHO U B TPYIIIIE.

MeTanpeaMeTHbIe pe3yabTaThl JOIKHBI OTPAKATh:
Osnanenue YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMHU
NEUCTBUSIMHU:

0) coBMecCTHas IeITEIbHOCTb:

- MOHUMATh U UCTIOB30BaTh MPEUMYIIIECTBA KOMAHTHON

W MHJIMBUIYJILHOU paOOThI;

- MIPUHUMATH eau COBMECTHOU HEATEIIBbHOCTH,
OpPraHU30BHIBATH U KOOPAUHUPOBATH JEHCTBUA
0 €€ JOCTIDKCHHMIO. COCTaBIATh TIIJIaH  JOCHCTBUIM,

pachpenensiTh pPONM C YYEeTOM MHEHWH Y4YacCTHHKOB

I1P6 5. IIpnobOpereHue ombiTa MPUMEHEHUS! OCHOBHBIX METOJIOB HAyYHOTO
MO3HAHUsI, UCTIOJIb3YEMbIX B OWMOJIOTHH: HAONIOJIEHHUS W OMHCAHUS >KUBBIX

CHUCTEM, mponceccon n HBHeHHﬁ; OpraHusanuu n MMPOBCACHUA
OHOJIOrHYECKOI0 OKCIICPUMCEHTA, BBIABWXXCHUA  THUIIOTE3, BBIABICHUA
3aBHCUMOCTHU MEXKOY HCCICAYEMBIMU BCIIMYMHaMU, 00BSICHEHMS

MOJTyYEHHBIX PE3YJITATOB
u (QOpPMYJIMPOBAHHS BBIBOJOB C WCIOJIb30BAaHHEM HAYYHBIX TIOHSATHH,
TEOpUH 1 3aKOHOB
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0o0cy)aTh pe3yJIbTaThl COBMECTHOMN paOOThI

OK 07.
CopelicTBOBaThH
COXPaHEHHIO
OKPY>KaroLlEel cpeibl,
pecypcocOepekeHuto,
NPUMEHSTh 3HaHUS 00
M3MEHEHUH KIIUMATa,
HPUHIIMIIBI
OepeXKIIMBOTO
MIPOM3BOICTBA,

3¢ deKTUBHO
JIEHiCTBOBATh B
YPE3BBIYANHBIX
CUTYyaLusx

JIM4HOCTHBIE pPE3yNbTAaThl NOJDKHBI OTPaXKaTb B YacTH:
9KOJIOTHYECKOTO  BOCHHTAHHS: -  C(HOPMHPOBAHHOCTD
3KOJIOTMUYECKOM KYJIBTYpHI, [IOHMMaHue BIIUSTHUS
COLIMATIbHO-3KOHOMHMUYECKHAX IPOLIECCOB HAa COCTOSHUE
MPUPOTHOU

W COLIMANBHOW Cpejbl, 0CO3HAHUE TIIO0AILHOTO XapakTepa
HKOJIOTUYECKHX TIPodIeMm;

- IUIAHUPOBAHME U  OCYLICCTBJICHHE JECUCTBUHA B
OKpYKalollIe Cpeie Ha OCHOBE 3HAHUA LEIEH YCTONYMBOIO
pa3BUTHS YEIOBEYECTBA;

- AKTHBHOE HENpUsITHE JEHUCTBUN, HNPUHOCSAIIUNX Bpen
OKpYKalolllel cpenie;

- yMeHHe MIPOTHO3UPOBATH HEOJIaronpusTHEIE
9KOJIOTHYECKHE MTOCIEACTBHS NpeANpPUHUMAEMBIX
JICUCTBUH, TIpeOTBpAIaTh UX;

- pacHIMpeHHe ONBITa JEATEIHPHOCTA OKOJIOTHYECKOM
HaIpaBJICHHOCTH.

MeranpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPAKATh:
OsgnajeHue YHUBEPCAILHBIMU KOMMYHHUKATHBHBIMHU
JEUCTBUSIMHU:

0) coBMecTHas IeATEIbHOCTb:
- MOHMMaTh W WCIOJb30BATh MPEHMYIIECTBA KOMAaHIHOM
W MHJIMBUIYJILHOU paOOThI;

-  [OpUHUMATh  LEIM  COBMECTHOM  NEATEeNbHOCTH,
OPraHU30BbIBATH u KOOPIAMHHUPOBATH JIEUCTBUS
M0 €€ JIOCTH)KEHHIO: COCTaBJIITh IUIaH JICHCTBUH,

pacmpenensiTe poOJIM C YYETOM MHEHUH YYaCTHHKOB
0o0Ccy)IaTh pe3yJIbTaThl COBMECTHON paOOThI

I1P6 5. IIpuoOpereHue ombITa MPUMEHEHHSI OCHOBHBIX METOIOB HAYJIHOTO
MMO3HAHUS, UCTIONB3YEMbIX B OMOJIOTHU: HAOIIOACHUS

U ONHCAaHUS JKUBBIX CHCTEM, MNpPOLECCOB M SBJICHUH; OpraHU3alul |
MPOBEACHUs] OMOJOIMYECKOI0 OKCIEPHUMEHTA, BBIIBIW)KEHHUS THUIIOTES,
BBISIBJICHHS 3aBUCHMOCTH MEKAY HCCIEIyeMbIMU BEIMIMHAMH, OOBSCHEHUS
MOJTY4YEHHBIX PE3YJIbTATOB

u (HopMyIMpOBaHUS BBIBOJOB C HCIOJIB30BAHWEM HAayYHBIX IOHSTHH,
TEOPUM U 3aKOHOB.

[MP6 6. ChopMHUpOBaHHOCTh YMEHHUSI BBIIEINATH CYILIECTBCHHBIC MPU3HAKU
BUPYCOB, KJETOK MPOKApHOT M  DYKapHOT, OJHOKJICTOYHBIX |
MHOTOKJIETOYHBIX OPraHU3MOB, BHIOB, OHOI€OIICHO30B M 3KOCHCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHa BEIISCTB WM IPEBPAICHHUS DHEPTUH B

KieTke, (OTOCUHTE3a, IUIACTUYECKOTO W JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a,  MHTO3a, MEH03a, OIUIOAOTBOPCHHUS,  Pa3BUTHA W
Pa3MHOXEHUsI, HWHIMBUIYaJIbHOTO pa3BUTHS OpraHu3Ma (OHTOTreHe3a),
00pHOBI

3a  CylIeCTBOBaHHWE,  €CTECTBEHHOro  OTOOpa,  BHI000pa3oBaHUS,
MPUCIIOCOOJIEHHOCTH ~ OPraHW3MOB K cpele  OOWTaHWs,  BIMSHHSA
KOMITIOHEHTOB OKOCHCTEM, AHTPOIIOTCHHBIX U3MEHEHUN

B 9KOCHCTEMAaX CBOEH MECTHOCTH,

KpYrOoBOpOTa BEILLECTB U MIPEeBpaIleHNe 3Heprun B Ouocdepe.

[MP6 7. ChopMUPOBAaHHOCTH YMEHUSI IPUMEHSThH MOJNYYCHHBbIC 3HAHUS IS
OOBsICHEHHS OHMOJOTHYECKHUX TPOLECCOB W SBICHHWH, IS TPHUHATHUSL
MIPaKTHYECKNUX pemeHuit B MTOBCETHEBHOU HKU3HU
c uenbto obecneueHHss OE30HMACHOCTH CBOETO 30POBbS U 3/10POBbs
OKPYKAIOIINX JIFOJAEH, COOMIONEeHHUS 3A0pPOBOTO o0pa3a KU3HHU, HOPM
TPaMOTHOTO IIOBEICHUS B OKPYXKAIOIIEH MPHUPOTHOW cpesie; MOHWMaHHe
HEOOXOIMMOCTH HCIIOJIb30BaHUS JOCTHIKEHUI COBpEMEHHOW Ouonoruu u
OMOTEXHOJIOTHH TS PAIlMOHATBHOTO TPUPOAOIOIB30BAHHS




1.3. KoauyectBo 4acoB, OTBOJUMOE HAa OCBOCHHE MPOrpaMMbl Yy4eOHOM
JAMCHUILTHHBI

O0Bem 0Opa3oBaTenbHOM Harpy3Ku oOydaromerocs /2 daca,
B TOM YHCIIE:

y4eOHBIX 3aHATUH 72 4acoB;

[TpomesxyTounas arrecranus — qudpepeHIMPOBaHHBIN 3a4eT.
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM TUCIUILINHBI

2.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

Bun yyeOHoi padoThl

Oovem 6 uacax

O0bem o0pa3oBaTeIbHON MPOrpaMMBbl JMCHUATLINHBI 72
B T.4.

OcHOBHoOE coiep:KaHue 72
BT. 4..

TeopeTnieckoe o0ydeHne 48
IPaKTUYECKUE 3aHATHUSA 14
71a00PaTOPHBIC 3aHATHUSL 10

IIpodeccnoHanbHO-OPHEHTUPOBAHHOE CO/lep:KaHue (COAep:KaAHNe
NMPHUKJIATHOTO MOLYJISA)

B T. 4.:

TEeopeTHIecKoe 00ydeHue

IMPAKTHYCCKHUEC 3aHATUA

71a00PaTOPHBIC 3aHATHUSL

KouncyabTanun

IMpome:xkyTouHas aTrecTanus (1u¢depeHIMPOBaAHHBII 3a4eT - 2 ceMecTp)
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2.2. TemaTuuyeckuii 1mjia

H M co/lepsKaHue Y4eOHOM TUCIUTIIUHbI

®opmupyeMble
HaumeHoBanue Coaep:xanue yde0HOro MaTepuaJa (0CHOBHOE M MPO(ecCHOHATBLHO OPUEHTHPOBAHHOE), Oo0bem KOMITETeHITHH
pa3aesioB U TeM JadopaTopHble M MPAKTHYECKHE 3aHATHS, MPUKJIATHON MOLYIb (MPH HAJINYUH) 4acoB
1 2 3 4
OcHoBHOe coiep:KaHne
Paszpnen 1. buosnorust kak Hayka. ZKuBble CHCTeMbI U MX OPraHM3aALMs 2
Tema 1.1. Copeprkanre yueOHOTO MaTepuaa 2
Bbuonorus bronorust — Hayka o >xuBod mpupozpe. CBsA3u OHONOTHU C OOLIECCTBEHHBIMH, TEXHHYECKUMH H
B cucTeMe Hayk. OOIIast | qpyruMu €CTECTBEHHBIMU HayKaMu, Quiocoduei, perurueil, STUKON, ICTETHKOW W MpaBoM. Poib
XapaKTePUCTUKA KU3HK | Orosorud B (GOPMUPOBAHUM COBPEMEHHON Hay4yHOH KapTHHBI Mupa. CucTtemMa OMOJIOTHUECKUX HayK.
Metonpl TO3HAHWS JKWBOW TPUPOABI (HAOMIOJEHWE, OSKCIEPUMEHT, ONMHCAHWE, W3MEpEeHHeE, OK-02
KiaccuuKalus, MOACIUPOBaHIE, CTATHCTHIECKast 00paboTKa JaHHbBIX).
JKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonorud. OTIUYME JKUBBIX CHUCTEM OT
HEOpraHW4YecKoi mpuposl. CBOMCTBa OMOCKCTEM U UX pa3HOOOpasue.
YpoBHH oOpraHuzanuy OWOCHUCTEM: MOJICKYJISPHO-TEHETHYSCKUN, KJICTOYHBIH, OpraHM3MEHHBIH,
MOMYJISIIIMOHHO-BUOBOM, 9KOCHCTEMHBIH (OHM0-Teo1eHOTHIECKH ), OnochepHBIH.
Pa3nen 2 XuMH4eCKHii COCTAaB U CTPOEHHE KJIETKH 10
Tema 2.1. ConepxaHue yueOHOTO MaTepraa 2
XUMHYECKUI COCTaB XUMHUYECKUI COCTaB KIIETKH. XHUMHUYECKHUE DJIEMEHTBI: MaKpO3JIEMEHThI, MUKpPO3JIEMEHTHI. Boaa u
kieTku. Bona MUHepaJbHble BemiecTBa. PYHKIMHM BOABI W MUHEpPaJIbHBIX BemlecTB B KieTke. [lomaepixanue
Y MUHEpaJbHbIC OCMOTHYECKOro OanaHca
petectsa [IpakTHueckoe 3aHsATHE 2
No 1 «YceTpolcTBO MUKPOCKONA U ITpaBHiIa pabOThI ¢ HUM»
Ne 2 «buonormueckas poJib MHHEPaJIbHBIX BEIIECTB B O0CCIECUYEHUH IKH3HEICATEILHOCTH
OPTaHU3MOB, IPOSIBJICHUS T1cOaIaHCa MUHEPAIIbHBIX 3JIEMEHTOB)
Tema 2.2. ConepxaHue yueOHOTO MaTepraa 4
bronmornueckn Baxneie | benku. CocrtaB U cTpoeHHMe OENKOB. AMHWHOKHCIOTBI — MOHOMeEphl OenkoB. Heszamenunmble u
XUMHYECKHE 3aMEHHMMBbIE AMHHOKHCIIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYPHI OEIKOBOM MOJEKYJIBI
COEIMHEHHUS (mepBuYHasi, BTOpUYHAS, TPETHYHAs U YETBEPTHUUHAs CTPYKTypa). XMMHYECKHE CBOICTBA OEJIKOB.
Buonornueckue ¢ynkumn OenkoB. DepMeHTHl — Ouonoruueckue KartanuzaTtopbl. CTpoeHue
(depMeHTa: aKTHBHBIA IIEHTp, cyOcTparHas crernuduanocts. Kodepmentsl. Buramunbl. OTimums
(epMEHTOB OT HEOPraHMYECKHX KaTaIn3aTopPOB.
VYrneBoapl: MOHOCaxapuabl (TJII0K03a, pudo3a 1 Je30Kkcuprud03a), Tucaxapuisl (caxaposa, JaKTo3a) 1
nojMcaxapuipl (Kpaxmal, INIMKOTeH, Le/Ioi03a). buonornueckue GyHKIUM yriieBoxoB. JIMIuIbL:
TpUTIIALEPUABI, GOCHOTUTUILI, cTepouabl. [ mapodrmasHO-THAPOPOOHEIE CBOMCTBA. bromorndeckue OK-01, OK-02,
¢yHkunn  gunupoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMOMIOB KaK HMCTOYHHKOB DJHEPTHH. OK-04
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Hyxnennossie kucnote: JIHK u PHK. HykneoTnasl — MOHOMepBI HyKJIENHOBBIX KHCI0T. CTpoeHue U
¢yukiun [IHK. Ctpoenune u ¢pyukuun PHK. AT®: ctpoenue u GpyHKImu

JlabopaTopHbIe 3aHATHS (Ha BBIOOD TIPETIoaBaTes)

No 1 «Ompenenenne Butamuaa C B IPOAYKTaX MTUTAHUS

Ne 2 ((OHpe)ICHeHI/IC HaJIN4Ws Kpaxmajla B IPpOAYKTaX MUTAHUSI»

Ne 3 «/3y4yeHune KaTaluTHUECKOW aKTHBHOCTH (PEPMEHTOB (Ha IpUMepe aMUIIa3bl UIIN KaTajasbl)»

Tema 2.3.
CrtpykTypHO-
(hyHKIIMOHATBHAS
OpraHu3aIus KIeTOK

Cojaeprkanue yueOHOrO Marepuasa

Hurtonorust — Hayka o kierke. KimertouHas Teopus — mpuMep B3auMOJICHCTBUS Huued U (akToB B
Hay4YHOM MO3HAHWH. MeTONBI N3yUeHHs KIIETKH.

Knertka xak menoctHas sxuBas cucrema. OOIIne Npu3HaKy KIETOK: 3aMKHYTasl Hapy»KHast MeMOpaHa,
moutekyibl JJHK kak renernueckuii anmapar, cucreMa CHHTE3a Oelika.

Tunbl KIETOK: 3yKapuoTHYecKas: U mpokapruoTHueckas. OcoOeHHOCTH CTPOEHUS MPOKAPUOTHUECKON
knetku. Kietounast creHka Oaktepuil. CTpoeHHE 3yKapHOTHUECKOW KIIETKH. OCHOBHBIC OTIHYHS
pacTUTENBbHOM, JKUBOTHOW W TpUOHOW KIeTKH. [lOBEpXHOCTHBIE CTPYKTYpPBI KJIETOK— KJIIETOYHAS
CTEHKa, IMIMKOKAINKC, X (yHkuuu. [InasmaTnueckas memOpana, ee CBOMCTBa M (DyHKLIUH.
Hurorma3sma u ee opranougsl. OmHomeMmOpanHbie opraHowmsl kietku: JIIC, ammapat I'ombmkw,
nu30ocoMbl. IlomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHUTOXOHIpHH, TIacTuiael. IIpoucxoxnenue
MUTOXOHIpUH W 1uactud. Buael mnactua. HememOpaHHble OpraHouabl KIETKH: PHOOCOMBI,
KJIETOYHBIN LIEHTP, LEHTPUOJIN, PECHUYKH, )KTYTUKH. DYHKIIUN OPTaHOMIOB KJIETKU. BKItoueHus.
SAnpo — perynsTopHbIi LeHTp KieTku. CTpoeHue sipa: sijepHast 000JI0uKa, Kapuoruia3Ma, XpOMaTHH,
SIAPBIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlaboparopHsie 3aHATHS (Ha BEIOOp IPEIo1aBaTels)

No 4 «M3ydyeHne cTpoeHUs KIETOK PaCTeHHIA, )KUBOTHBIX U OaKTEpUH IO MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenapaTax U uX OIMCaHUe»
No 5 «IIpuroToBiieHHEe ¥ OMFICAHNE MUKPOIIPENIAPATOB KIJIETOK PACTEHUI

Pa3nen 3. JKKusHeaeaTe IbHOCTH KJIETKH

Tema 3.1.
OOMeH BeIIECTB
1 TIpeBpalleHue

SHEPTUH

B KJIETKE

Conepkanre yd4eOHOTO MaTepuana

OOmMeH BemecTB, WIH MeTa0oIM3M. ACCUMWILIIMS (TUTACTUYECKUNA OOMEH) W JUCCUMUIISITHS
(oHepreTuvecknii 0OMEH) — JBE CTOPOHBI E€JMHOTO TIpolecca Merabosm3ma. Ponb 3akoHOB
COXpaHCHHS BEIIECTBA W OHEPrMM B TMOHMMaHWKM Merabonm3ma. Tumbl OOMEHa BEICCTB:
aBTOTPOQHEIH U TerepoTpodHbId. Ponb hepMeHTOB B 0OMEHE BelllecTB M NMPEBpaIleHHH SHEPTUU B
kinetke. Dotocunre3. CBetoBas W TeMHOBas ¢asel (oTocuHTe3a. Peakiuu (oTocHHTE3A.
OddexTrrHOCTs (hoTOCHHTE3a. 3HaueHHe (HOTOCHHTE3a I KU3HU Ha 3emiie. BiusHue ycinoBui
cpeabl Ha (OTOCHHTE3 M CIOCOOBI TIOBBINICHUS €r0 MPOJYKTHBHOCTH Y KYJIbTYPHBIX PACTECHHM.
XemocuHTe3. XeMOCHHTE3UPYIONINE OaKTepru. 3HAYCHUE XEMOCHHTE3a JJTs J)KU3HU Ha 3emIie.

OK-01, OK-02,
OK-04
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OHepreTudeckuii 0OMEH B KIleTKe. PacieruieHre BemecTs, BEIICICHUE U aKKYMYJIUPOBaHUE SHEPTUN
B KJIETKE. OJTallbl dHEpreTHdeckoro oomeHa. [nmmkonus. bpokeHme m ero Bumsl. KucmopomHoe
OKHCJICHHE, WU KiIeTouHoe neixanue. OxuciautenbHoe dochopunupoBanne. DPPEKTHBHOCT
SHEPTeTHYECKOr0 OOMeHa

Tema 3.2.
Buocunres Genka

Cojaeprkanue yueOHOTO Marepuasa

Peakmun MatpuunHoro cuHTe3a. [enermdeckas wmHpopmarmsa u JIHK. Peammzanms renermdeckoit
nHpOpMaIuu B KiIeTKe. | eHeTHUeCKHid KOJ W €ro CBOMCTBA. TPaHCKPHIIMS — MATPUYHBIA CHHTE3
PHK. Tpancnsmus — OuocuHTe3 Oenka. Dtambl TpaHchsiuu. KomupoBaHue aMuHOKHCIOT. Poib
prubocoM B OmocuHTE3e OeKa

IIpakTHyeckoe 3aHsATHE

No 3 «Pemenue 3aa4 Ha oOpeIeleHUE MOCIEI0BATEIbHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycsl

Cojeprkanue yueOHOTo MaTrepuasa

Hexnerounsle ¢opmbl xu3Hu — BHpychl. Mctopusi otkpeitusi BupycoB (/. WM. MBaHOBCKHIA).
OcoOeHHOCTH CTPOCHWS W JKU3HEHHOTO ITMKJIAa BHPYCOB. bakrepumodaru. bomesnm pacteHui,
JKUBOTHBIX W YEJOBEKa, BBbI3bIBaEMbIe BUpycamH. Bupyc mmmyHomedummrta yemoBeka (BUY) —
Bo30yautens CITM da. IlpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JeBaHUI

Pa3nen 4. PazmHo:xxeHue

U MTHAUBUAYAJBHOEC PA3BUTHE OPIraHU3MOB

Tema 4.1.
JKU3HEHHBIN TUKIT
KJIETKHA

Cojeprkanue yueOHOrO MaTrepuasa

Knerounslil 1uKIi1, WM )KU3HEHHBIN UK KiIeTkd. MaTepdasa u mutos. IIpouecchl, nporekaromue B
uHtepdasze. Permmkamms — peakumst wMartpuuHoro cuHresa JIHK. Crpoenme xpomocom.
XpOMOCOMHBIH HabOp — KapuOTUN. JMNJIOWAHBIA M TalJIOWTHBIA XPOMOCOMHBIE HaOOpHI.
XpoMatuasl. L{uTonorndeckne OCHOBBI Pa3MHOXKEHUS M WHAMBHIyAJIbHOTO PAa3BUTHS OPTaHH3MOB.
Henenne kietkn — muto3. Ctanguu murosa. [Iponeccsl, NpoucxoAsaIye Ha pa3HbIX CTaIusAX MUTO3A.
Buonornueckuii cmpics mutosa. [IporpaMmupyemas riOenb KIETKH - allonTo3

Tema 4.2.
DOopMBI pa3MHOKEHHUS
OpPraHu3MOB

Conepsxanue yaeOHOTO MaTepuana

@DopMbl pa3MHOKEHHUSI OPraHU3MOB: OECIIoNIoe U 1MoJIoBoe. Buibl 6ecrionoro pa3MHOXEHUS: JeJICHUE
Ha/IBOE M MOYKOBaHHE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETE€TATUBHOE PAa3MHOXKEHUE.
HckyccTBeHHOE KJIOHMPOBAHUE OPIaHU3MOB, €0 3HAYEHHUE ISl CEJIEKIUH.

[MonoBoe pa3mHOXKEHHE, ero OoTiMuus OoT Oecronoro. Meiio3. Craaum wMebo3a. [Iporecchr,
MpoUCXOAAIME Ha cTagusx Meio3a. IloBemenme xpomocom B Meiosde. Kpoccunrosep.
Buonornueckuil cMbica 1 3HadeHue Meiosa. ['ameroreHes — mpoiecc 00pa3oBaHUs I10JIOBBIX KJIETOK
Y )XHUBOTHBIX. TTostoBEIE JK€Ne3bl: CEMEHHUKN U SUIHUKH. O6pa3OBaHI/Ie 1 PA3BUTHUC IOJIOBBIX KJIETOK
— ramer (cmepMmaro3oui, SHIEKIeTKa) — crepMaToreHe3 M ooreHe3. OcoOEHHOCTH CTpPOEHHS
SIMIIEKJIETOK U cnepMaTo3onaoB. Omtonorsopenue. IlapreHorenes

Tema 4.3.
NuauBuayansHoe
pa3BUTHE OPTraHU3MOB

Coneprxanne yaeOHOTO MaTepraa

WnauBunyansHoe pa3BuTHe (OHTOTeHe3). OMOpHOHAIbHOE pa3BuUTHE (dMOpHOreHe3). JTambl
SMOPHOHATILHOTO pa3BUTHS y TMO3BOHOYHBIX JKMBOTHBIX: JAPOOJICHHE, TacTPYJIALMS, OpraHOTeHEs.
[MoctamOproHanbHOE pa3BUTHE. THOBI TOCTIMOPHOHAIBHOTO PAa3BUTHS: MPsMOE, HENpPsSMOe
(mumHOYHOE). BimsiHMe cpeapl Ha pa3sBHTHE OPraHM3MOB; (AKTOPBI, CHOCOOHBIC BBI3BIBATH

OK-01, OK-02,
OK-04
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BPOXICHHBIC YpPOACTBA. Poct u Pa3sBUTUC paCTeHHﬁ. OnTOoreHe3 IBETKOBOTO pacTCHUA: ,I[BOfIHOG
OIINIOJOTBOPEHUEC, CTPOCHUEC CEMEHU, CTa I PA3BUTUA

IIpakTrueckue 3aHATUS

Ne 4« exmmonHbIe 3a00JICBaHMS M SITHACMUN B UICTOPUH YCTIOBEICCTBAY.
Ne 5 «BakmuHarms Kak npoduaakTka HHPEKITHOHHBIX 3a00JIeBaHUIDY

Paszpnen 5. HacyieicCTBEHHOCTh M M3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCIIeIOBaHHUS

Cojeprkanue yueOHOro Marepuasa

[Ipeamer u 3amaum reHeTHKU. Posib WUTOJOTMM M SMOPHOJIOTHY B CTAHOBICHHU TeHETUKW. Bkman
POCCHICKHX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE I'€HETUKHU. MeTobl TeHETUKH (TMOPUI0I0rn4ecKuii,
UUTOTCHETUYECKUH,  MOJEKYyJspHO-TeHeThdeckuid).  OCHOBHBIE ~ TCHETUYECKHE  IOHSATHSL.
I'enernueckas CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerﬂlPIBaHI/Iﬁ.

3aKOHOMEPHOCTH HAacleIOBaHUs MPHU3HAKOB, YycTaHoBleHHble [. Menmenem. MororuOpuIHOE
CKpelIMBaHUe. 3aKOH eAMHOOoOpasus THOpPHIOB IEpBOro mMokosieHUs. [IpaBuiao JOMUHHMPOBAHMUSL
3aKkoH paciejiCHus MpU3HaKoOB. I'unote3a uncTorel ramet. IlonHOE U HEMOJIHOE JOMUHUPOBAHUC.
JurnOpugHoe cKpeluBaHue. 3aKOH HE3aBHCHMOIO HacjelOBaHUs NMPHU3HAKOB. LluToreneruueckue
OCHOBBI ~ JUTMOPUAHOrO  CKpeLIMBaHUSA. AHamu3upymoomee ckpemuBanue. cnons3oBanue
aHAIN3UPYIOLIETO CKPEIIMBAHUS JUIsl ONpeIesICHHs] TeHOTUIIA 0CO0U

HpaKTI/I‘-IeCKOC 3aHATHUC

No 6 Pemienue 3aay Ha onpeesieHue BEPOSITHOCTH BOZHUKHOBEHHMSI HACIEACTBEHHBIX IPU3HAKOB MIPU
MOHO-, JTH-, TIOJIMTHOPUITHOM U aHAIM3UPYIOMIEM CKPEITUBAHIH, COCTABIIEHNE TEHOTUITHIECKUX CXEeM
CKpeIlIUBaHUA

Tema 5.2.
CuenneHHoe
HacjeI0BaHue
MIPU3HAKOB

Conepxanue yaeOHOTO MaTepuana

CuennieHHOe HaclieoBaHue npu3HakoB. Paborta T. Moprana no cuenjieHHOMY HacjeI0OBaHUIO T€HOB.
Hapymenue cuerieHuss TeHOB B pe3yibTaTe KPOCCHHIOBEpa. XpOMOCOMHAs — TEOpHUs
HaCJIeJICTBEHHOCTH. | eHeTHUecKre KapThl.

I'enetuxka mnosa. XpOMOCOMHOE OIpefeleHue Ioka. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omoraMeTHble U reTeporaMeTHble opranu3mMbl. HaciiegoBanue Npu3HaKoB, CUEIUICHHBIX C IOJIOM

HpaKTI/I‘leCKOC 3aHATHUC

No 7 Pellienue 3aj1a4 Ha ONpe/IeJICHUE BEPOSITHOCTH BOSBHUKHOBEHUS HACIIEICTBEHHBIX IPU3HAKOB MpU
CIIETJICHHOM HACJIEIOBAHHUN, COCTABIICHHE TEHOTUITHIECKUX CXEM CKPEITUBAHHUS

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

Conepkanue ya4eOHOTO MaTepuana

W3menunBoCcTh. Buasl M3MEHUMBOCTU: HEHACIEICTBEHHAs M HacleACTBeHHas. Ponbs cpenbl B
HEHACJICICTBEHHOW  W3MEHYMBOCTH.  XapaKTePHCTHKA  MOJU(MUKAIMOHHOW  W3MEHYUBOCTH.
Bapuanuonnsiii psg u BapuanuonHas kpubas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKK U UX HOpMA peakiuu. CBoicTBa MOAM(PHUKAIIMOHHONW U3MEHUYNBOCTH.

Hacnencreennas, wiand reHOTHIIMYECKass M3MEHUYMBOCTE. KOMOMHATHBHAsT M3MEHYMBOCTH. MeHo3 u
MIOJIOBOM TIpOIleCC — OCHOBA KOMOWHATHBHONH W3MEHUMBOCTH. MyTalMOHHAs W3MEHYHBOCTD.
Knaccudukanus myTanmii: TeHHBIE, XPOMOCOMHEIC, TC€HOMHbIE. YacToTa M TPUYMHBI MYTaIlWid.

OK-01, OK-02,
OK-04
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Myrtarennple  (akTOpbl. 3aKOH TOMOJIOTUYECKHX pPSAJIOB B HACJICICTBEHHOW WM3MEHUYMBOCTHU
H. . BaBunoBa

IIpakTHyeckoe 3aHsATHE

Ne 8 Pemienue 3aa4 Ha ONPCACIICHUC BEPOATHOCTU BOSHUKHOBCHHA HACIICACTBCHHBIX IPHU3HAKOB ITIPpU
PAa3JIMYHBIX THIIAX BSaHMOﬂeﬁCTBHH T'CHOB, COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCIIMBAHUSA

Tema 5.4.
I'eneTnka uenoBeka

Copeprkanre yueOHOTO MaTepuaia

l'enernka uwemoBeka. Kapmotun wemoBeka. OCHOBHBIE METOABI TEHETHKH  YellOBEKa:
TCHCAJIOTUYCCKUY,  ONM3HCIOBBIA,  IIUTOTCHETHYCCKUN,  OMOXUMHUYCCKHN,  MOJICKYJISPHO-
reHetudeckuii. COBpEMEHHOE OIpeeNiecHHEe TEeHOTHUIA: TOJHOTEHOMHOE CEKBECHUPOBAHMUE,
TCHOTHITMPOBaHHWE, B TOM umucie ¢ momompio III[P-amamm3a. HaciemcrBennple 3a0oJieBaHUS
YelloBeKa: TeHHbIe 0O0Nle3HW, OOJIE3HM C HACJEICTBEHHOH NpeApactojIOKEHHOCThIO, XPOMOCOMHBIC
Oone3nn. Comaruveckue W TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIETKH. [IpHHIMMBI 3A0pOBOTO
o0Opa3a >KHM3HH, IUATHOCTUKH, MPO(HUIAKTHKKA W JIEYEHHUS TEHEeTHYECKHX Oone3nei. Mennuko-
TeHeTHYEeCKOe KOHCYIhTHPOBAaHNE. 3HAUCHNE METUIIMHCKOW TeHETUKH B MIPEIOTBPAIICHNH U JICYCHUN
TCHETHUYECKHX 3a00JIeBaHUH YellOBeKa

HpaKTI/I‘-IeCKOC 3aHATHUC

Ne 9 «CocTraBneHue U aHAJIU3 POJOCIOBHBIX YETOBEKAY

Pa3nen 6. Opo1omuoHHass 6HMOJIOTHUSA

Tema 6.1.
DBOJIOIMOHHAS TEOPHUS
U €€ MECTO
B OHosIOrHu

Conepxkanue yaeOHOTO MaTepuana

[TpennochUIKM BO3HMKHOBEHHS 3BOJIIOIMOHHON TEOpHH. DBOJIOIMOHHAS TeopHs U €€ MecTo B
Ouosnoruu. BiusHue SBOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH M IPYrux HayK. CBUAETEIhCTBA
sBomond. [laneoHToIOrnYecKue: 1mocie0BaTeIbHOCTh MOSIBJICHUSI BUJIOB B MAJICOHTOJIOIMYECKON
JIETONHCH, TepexoaHble ¢opmbl. buoreorpaduueckue: cxoactBo W pasznuune (ayn u  daop
MaTEepUKOB MU OCTPOBOB. IMOPHOJOrMYECKHE: CXOJCTBA M pa3nuusi SMOPUOHOB Pa3HBIX BHIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMHYECKHE: TOMOJIOTWYHBIC, AHAIOTHYHBIC, PyIUMEHTapHBIC
Opranbl, aTaBU3MBbI. MOHeKyHHpHO'6I/IOXI/IMI/I‘-IGCKI/IG: CXOACTBO MEXAaHMU3MOB HACJIICACTBECHHOCTH U
OCHOBHBIX MeTa6OHI/I‘IeCKI/IX HyTeﬁ Y BCEX KUBBIX OPraHMU3MOB.

OposrounonHas teopust Y. Jlapsuna. [Ipeanocsuikn BOSHUKHOBEHHS JapBHHU3MA. [IBIKYIINE CHIIBI
IBONIIOLMK BUIOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHUE MpPU OrPAHUYCHHOCTH PECYpCOB,
HeonpenenEHHas N3MEHIYHBOCTh, 00ph0a 3a CyIecTBOBAHNE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBosronus

Conepxanne yaeOHOTO MaTeprana

Cunretnueckass teopus odBomtoruu (CTD) u e€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOIIONHSL.
[Monynsauus kak equHULA BUAA U SBOJIOLUU.

HBwkymme cuibl  (QakTOPBI)IBOIIONUM BHAOB B Tpupoje. MyTanmoHHBIN TIpoliecc U
KOMOWHATHBHAs M3MEHYMBOCTh. [lomynsimonHble BONHBI H Apel¢ reHoB. M3omsiius U Murpanus.
EcrectBennrii oTOOp — HampaBisitomuil (akrop sBomtonuu. Popmbl €cTECTBEHHOro oTOOpa.
[Iprcroco0IeHHOCTh OPTaHW3MOB KaK pe3yibTaT »dBONIONMUH. [IpuMepbl MpUCTOCOONICHHA Yy
opranu3mMoB. ApoMopdho3bl 1 uanoananrtanyu. Bux u Bumoodpasosanue. Kpurepuu Buga. OCHOBHBIE

OK-01, OK-02,
OK-04
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(hopMbI BHI000pa30BaHMs: TeorpaUIECcKoe, IKOJIOTHIECKOE

Tema 6.3. Conepikanue y4eOHOTO MaTepuaia 1
MaxpoaBoitonus MakposBomoniusi.  Dopmbl  3BomouMu:  QuUIETHYECKas, AMBEPreHTHAs,  KOHBEPIeHTHAsd,
napamiensHas. HeoOpatumocTs 3BoIOIMH.
«CpaBHeHHUE BHIOB IO MOP(OIOTHIECKOMY KPUTEPUIO»
i «Onrcanue NpUucnoco0IEHHOCTH OPraHU3Ma U €€ OTHOCHTENBHOTO XapaKTepay
Pasnes 7. Bo3HuKkHOBeHNe M pa3BUTHE JKM3HM Ha 3emJie 6
Tema 7.1. Copeprkanre yueOHOTO MaTepuaia 2
3apoxneHue JloHay4HBIE MIPEICTABICHUS O 3apOXKAEHUM XKU3HU. HaydHble rumoTe3sl BOZHUKHOBEHMS JKU3HU Ha
U pa3BUTHE )XKU3HU 3emie: aOuoreHe3 M MaHCIEPMHUs. XHUMHYECKas JBOJIOLUSA. AOHOTEHHBI CHHTE3 OpPraHUYeCKUX
BEUIECTB W3 HEOPraHWYECKHX. OKCHEpPUMEHTAIBbHOE TOATBEPKACHUE XUMHUYECKOH 3SBOIIOIMH.
Havansasie staner Onomoruveckoit sBomonuu. ['umoresa PHK- mupa. @opmupoBanne MmeMOpaHHBIX
CTPYKTYp M BO3HHMKHOBEHHE MpoTokyieTkd. [lepBele kietkn u ux s3Bomooims. dopmupoBanue
OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.
PasButue xu3Hu Ha 3emiie mo 3pam u nepuonam. Karapxeil. Apxeiickas W mpoTepO30KCKasi 3phl.
[laneozoiickass spa u e€ mepuoAbl: KeMOPHHCKHA, OPIOBUKCKHNA, CHUIYPHICKHHA, TEBOHCKHI,
KaMEHHOYTOJIbHBIM, NepMcKuil. Me3030lickas 3pa U €€ Nepuoibl: TPUACOBBIM, IOPCKUM, MEJIOBOMA.
KaitHo3olickas 3pa u e€ nepuoabl: NajaeoreHOBbIA, HEOT€HOBBIM, AaHTPOIIOT€HOBBII.
Tema 7.2. ConepxaHue yueOHOTo MaTepuaa 1
Cucrema CucrteMa OpraHMYECKOI0 MHUpa KakK OTPaXEHHE 3BOMOLUH. OCHOBHBIE CHCTEMATHYECKUE TPYIIIBI
OPraHMYECKOro MUpPa. | OpraHU3MOB. XapaKTepUCTHKa KIMMaTa M T€0JIOTHYECKUX IpoiieccoB. OCHOBHbIE 3TaIlbl 3BOJIIOLHUU
IIpouncxoxnenue PacTUTENBHOTO U KUBOTHOTO Mupa. ApoMop(o3sl y pacTeHHid U *XUBOTHBIX. [losiBieHue, pacuBer u OK-01, OK-02,
YeJI0BeKa — BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB. OK-04
aHTPOIIOreHE3 OBomonys 4enoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTHe NpeacTaBICHHN O MPOUCXOKIACHUU
yenoBeka. MeToabl M3ydeHHUs aHTpornoreHe3a. CXoOJICTBA W PA3IWYMs YEIOBEKa M JKUBOTHBIX.
CucrtemaTnyeckoe TOJOKEHHE uesoBeka. JIBwkymme cuibl  ((akTopbl) —aHTPOIOreHesa.
HacnenctBenHass W3MEHYMBOCTH W €CTECTBEHHBIN 0TOOp. OOmecTBeHHBIH 00pa3 JKH3HH,
M3TOTOBJICHHE OPYIUil TpYyJa, MBIIIUICHHE, PEYb
Tema 7.3. Conepxanue yueOHOTo MaTepraa 1

OCHOBHBIE CTaJIUU
DBOJIFOIMH YEJIOBEKA

OCHOBHBIE CTaJuM M BETBH 3BOJIOLMM YEIOBEKA: aBCTPAJIONMUTEKH, YeroBek ymensii, Yemosek
npsaMoxoisamuii, YemoBek HeaHaepTalIbCcKui, YenoBeK pa3syMHBIA COBpeMEHHOro Ttuma. Haxonku
HCKOIIaeMbIX OCTaHKOB, BpEMsI CyLIECTBOBAaHMUS, 00JIaCTh PacIpOCTPaHEHUs, 00BEM IOJIOBHOIO MO3Ia,
00pa3 )KU3HHU, OpyIHsL.

UYenoBeueckue pacbl. OcHOBHBIE OOJNbIIME pachl: €BpOICOMAHAs (eBpa3wiickas), Herpo-
aBCTpaJonHas (axBaTOpHANBHA), MOHTI'OJIONTHAS (a3maTcko-amMepuKaHCKas). YepThl
MPUCIIOCOOJIEHHOCTH TPEACTABUTENCH UYEeOBEYECKHX pac K YCIOBHSAM CYIIeCTBOBaHMs. EAMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

«BpeMsi ¥ yTH paccesieHus] YeJI0BEKa 10 TUIAHETE
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nn «IIpucnocobieHHOCTh YesioBeKa K pa3HbIM YCIIOBHAM cpenbl. BiusHue reorpaduieckoid cpens
Ha MOP(OJIOTHIO M (PU3HOJIOTHIO YEIOBEKA»

Paznen 8. Opranusmbl U OKpyzKaoias cpeaa 4
Tema 8.1. Conepikanue y4eOHOTO MaTepuaia 1
Okonorus OKkoyorusi Kak Hayka. 3aJayd W pasfelibl dKOJOTMH. MeTOOpl SKOJOTHMYECKHX HCCIIEeOBaHHM.
Kak Hayka. Cpenpl DKOJIOTHIECKOE MHPOBO33PCHHE COBPEMEHHOTO delioBeka. Cpeasl OOMTaHHMS OPraHW3MOB: BOIHAS,
KU3HU. Ha3eMHO-BO3/yIITHAS, MOYBEHHAS, BHYTPHOPTaHU3MEHHASI. DKOJOTHYECKHE (hakTopsI.
DKONOru4ecKue Knaccudpukanus skomormyeckux (GaxTopoB: aOHOTHUECKHE, OMOTHYECKME M aHTPOIOTCHHEIE.
(hakTopsI JeiicTBrE 5KOIOTHYECKHX (PAKTOPOB HA OpraHM3MBL.AOHOTHYECKHE (aKTOpPHL: CBET, TEMIEpaTypa,
BIaXXHOCTh. PoTonepuoamsm. [Ipucmocobiennst opraHu3MoB K JeHCTBHIO aOMOTHIECKHX (PaKTOPOB.
Buonornueckue putrmel. buormueckue ¢daktopel. Buasl OMOTHYECKHMX ~ B3aWMOJCHCTBUIL: OK-01, OK-02,
KOHKYPCHLIUS, XHUINHUYECTBO. [lapa3WTusMm, MyTyaln3M, KOMMEHCAU3M (KBapTHPaHCTBO, OK-04, OK-07
HaxJICOHMYECTBO), aMEHCAlIU3M, HEWTpaiu3M. 3Ha4eHHe OWOTHYECKWX B3aMMOACHCTBHN st
CYIIECTBOBaHMUS OPTaHU3MOB B MIPUPOIHBIX COOOIIECTBAX
Tema 8.2. Conepkanue yu4eOHOTO MaTepuasia 1
OKoJoruuecKue OKOJIOTHYeCKHEe XapaKTEepUCTUKU Momyaaunud. OCHOBHBIE TOKAa3aTeNH MOMYJISILHUU: YUCIEHHOCTS,
XapaKTePUCTUKH IDIOTHOCTB, POXKAAEMOCTh, CMEPTHOCTB, MTPUPOCT, MUTpaIus. JMHaMrUKa YMCICHHOCTH TOMYJISIIUN U
TIOTTYJISIIIAA e€ perynsmnus.
IToacd€r NIOTHOCTH MOMYJIALMKA Pa3HBIX BUJIOB PACTCHHM.
Paznen 9. Coob1iecTBa M 3KOJ0THYECKHE CHCTEMBI 10 OK-01, OK-02,
Tema 9.1. CozeprkaHue yueGHOro MaTepuana 2 OK-04, OK-07
CoobmiecTBa CoobmiectBo opraHuzMoB — OuorneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas, IPOCTPAHCTBEHHAS,
OpPTraHU3MOB, Tpoduueckas (mumiesast). Buapl-nomuHaHTEL. CBSI3U B OHOIIEHO3E.
3KOCHUCTEMBI Okosoruueckue  cucteMbl  (9kocuctembl). [loHsTHe 00 9KocucTeMe H  OHOTeOoIleHO3e.
qDYHKHI/IOHaIH)HI)Ie KOMITOHCHTEI 3KOCHUCTEMBI: NIPOAYUCHTHI, KOHCYMCHTEI, PCAYLCHTEHI. prrOBOpOT
BEIIECTB M TIOTOK SHEPTHH B dKOocHcTeMe. Tpodudeckre (UIEBbIe) YPOBHU dKOCHCTEMBI. [lnteBsie
mend u cetd. OCHOBHBIE TIOKa3aTeld JSKOCHUCTEMBbI: Onomacca, MPOIYKIHSA. ODKOJOTHYECKHE
MUPaMUJIBL:  TIPOAYKIMH, YHCICHHOCTH, Ounomacchl. CBOWCTBA 9KOCHCTEM: YCTOHYUBOCTH,
camoperyisinus, passurue. CyKueccus.
[Ipupoanbie s3KOCUCTEMBI. DKOCUCTEMBI PEK U 03EP. DKOCHCTEMA XBOMHOTO WIIN IIUPOKOIUCTBEHHOTO
jeca. AHTPONOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMEI. buonormdeckoe wu
XO34HCTBEHHOE 3HAUYEHHE arposkocucteM u ypOoskocucteMm. buopasHooOpaszue kak ¢axTop
ycToWYnBOCTH 3KocucTeM. CoxpaHeHne OMOJIOTHUECKOr0 pa3HooOpasust Ha 3emie
Tema 9.3. Coneprxanne yaeOHOTO MaTepraa 1
buocdepa — Yuenne B. U. Bepnauckoro o Ouochepe. I'panuisi, coctaB u ctpykrypa Ouocdeps. JKupoe
riobanbHas BemiecTBO U ero GpyHkuun. OcobenHocti Onocdepbl Kak TI00ambHON 3KocHcTeMBl. JuHaMudeckoe

SKOCHUCTEMA 3eMIId

paBHOBecHe W oOparHasi CBiA3b B Omocdepe. KpyroBopoTsl BemiecTB U OHMOTCOXUMUYECKHUE ITUKIIBI
3JIeMeHTOB (yriepoja, a3ora). 30HAIBHOCTh OHochepbl. OCHOBHBIC OMOMBI CYIIIH.
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Tema 9.4.
Bnusinue
AHTPOTIOTCHHBIX
(hakTopoB Ha Ouochepy

Conepkanue yu4eOHOTO MaTepuana

UenmoBeuectBO B Omocdepe 3emin. AHTpONOTeHHBICE HW3MEHEHHs B Omochepe. [modampHbIC
skosornyeckue mpobnempl. CocyImiecTBOBaHHWE TPHPOAbI W demoBedecTBa. CoxpaHeHHe
OunopazHooOpa3us Kak OCHOBa YCTOHUMBOCTH Ouochepbl. OcHOBa pPalMOHAIBHOTO YIPABICHUS
MPUPOAHBIMU PECYpPCaMU M MX HCIoNb30BaHue. JlocTkeHus: OMOJIOTHU M 0XpaHa MPUPOABI

Tema 9.5.
Bmusane commansHO-
JKOJIOTHYECKHX
(hakTOpPOB Ha 37T0POBBE
YyeJIoBeKa

Coneprkanre yueOHOTO MaTepuaia

310poBBE U ero cocTapistoniue. MakTopsl, MOJOKUTEIHHO U OTPUIIATEIFHO BIUSIONINE HA OpPraHU3M
yenoBeka. [[pobGiemMa TeXHOTEHHBIX BO3JIEHCTBUI Ha 37J0POBHE UENIOBEKA (DIEKTPOMATHUTHBIE TTOJIS,
ObITOBasl XWMHsS, W30BITOYHBIC IMyMBI, pagualys M T.IL.). Ajanrtanus OpraHM3Ma uYeJoBeKa K
(akTopaM oOkpyxkaromiei cpeapl. [IpuHIHIBI (HOPMUPOBaHUS 3I0POBHECOCPETAIONIETO MMOBEACHUS.
du3ndeckas aKTUBHOCTh U 37I0POBhE. bBHOXMMUYECKHe aCIeKThl palliOHATHLHOTO THTAHUSI.

Pazpnen 10. Centekuusi Oprann3mMoB, OCHOBbI OMOTEXHOJIOTMH

Tema 10.1.
Cenexus
KaK HayKa ¥ IPOIECC

Coneprkanne yueOHOTO Marepuasa

Cenekius Kak HayKa | MpoIiecc. 3apoxACHHUE ceNeKInu U qomectukanus. Yuenne H. Y. BaBunosa o
LHEHTpax MHOT000pasusi W MPOUCXOXKAEHHSI KYJIbTYPHBIX pacTeHHH. LIEHTphI MpOUCXOXKIEHUS
JOMAaIIHUX XUBOTHBIX. Copt, mopona, mramMm. COBpeMEHHBIE METOIbI CENEKLMH. MaccoBbld U
WHAUBUAYaIbHBI OTOOpPBI B  CEJIEKUMM pPACTeHHH M KMBOTHBIX. OlLeHKa 3KCTepbepa.
BrnuskoponctBenHoe ckpeniyiBanue — WHOpuauHTr. Yucras nuaus. CKpelIUBaHWE YHCTBIX JIMHUM.
I'ereposuc, wniam rubpunHas cuia. HepoacTBeHHoe ckpemmBanue — ayTOpuauHr. OtaanéHHas
ruOpuau3anus U e€ ycnexu. MICKycCTBEHHBIM MyTareHe3 M MOJydeHHe MOJIUIIONA0B. JlocTikeHus
CEJIEKIINY PACTEHUH, ’KUBOTHBIX © MUKPOOPTaHHU3MOB.

BuotexHoorus Kak oTpaciib NpOU3BOACTBA. [ eHHAsI MHXKEHEPHsL. DTalbl CO3aHus PEKOMOMHAHTHOM
JHK wu Tpancrenneix opraHu3moB. Kiierounas umxeHepus. KieTtouHwsle  KyJbTYypHl.
MukpoKkIOHaIEHOE pa3MHOXKEHNe pacTeHHH. Knonuposanue BBICOKOTIPOTYKTUBHBIX
CeNTbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. DKOJIOTHUECKHE U dTHYecKue mpodiembl. MO — renerndyecku
MOJIUGPHUIMPOBAHHBIE OPTaHU3MBI.

OcCHOBHbBIE HAIIPaBJICHUS COBPEMEHHON OHOTEXHOJOrMH B NPO(ecCHOHATBHON IesTeTbHOCTH
yenoBeka. Meroasl OuorexHosorud. OOBEKTHl OMOTEXHOJOTMU. JTHKA OUOTEXHOJOTMYECKUX
W TEHETHYECKHX OJKCIepuMeHTOB. [IpaBmiia moucka W aHain3a OMOIKOJIOTUYECKOW WHPOPMAIUH
W3 Pa3IM4HBIX HMCTOYHMKOB (HaydHas M Yy4eOHO-Hay4yHas JUTEeparypa, CpeIcTBa MacCOBOM
nH(popMaIuy, cetb VIHTEpHET U IpyTHe)

OK-01, OK-02,
OK-04, OK-07

IpomesxxyTounas atrectanus (uddepeHpoBaHHbIi 3a4eT) — 2 ceMecTp

*k*k

Bcero:

72
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3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
AACHUITIINHBI

3.1 MarepuajibHO-TEXHHYECKOE oO0ecnedeHue JUCHUTLTUHBI

Jis peanmu3anuy MPOrpaMMbl TUCHUIUTHHBL «bHONIOTHS» UMeeTcsl y4eOHbBI KaOWHET
€CTECTBEHHO-HAYUYHBIX JIUCLUILINH.

Oo6opynoBanue y4yeOHOro kabuHeTa: pabodee MECTO MperojaBaTeis, MMOCATOYHbIE
MecCTa 10 KOJIMYECTBY 00yJarouuxcs, J0cka MeJoBasi, IJIakaThbl, pa3JaTOYHbIA MaTepual B BUJIE
CXEM U PUCYHKOB JJIsl BBIMOJIHEHUS TJa0OPATOPHBIX U MPAKTUYECKUX padoT.

TexHuveckue cpeacrBa: MyJIbTUMEAUUHBINA KOMILIEKT (KOMIIBIOTEp C JIMLIEH3MOHHBIM
IpOTPaMMHBIM O0O€CIieueHHEeM, MOHHUTOpP, MPOEKTOP, SKpPaH HACTEHHBIH, KOJOHKH (ayaHo),
BugeopuibMpl: «CtpoeHue U (QyHKUUU KiIeTKu», «OOMEH BELECTB U JHEPIHMH B KIETKEM,
«Pa3MHOXX€HUE OpPraHU3MOBY; ayJIUOBU3YaJIbHbIE CPEJICTBA — CXEMbl U PUCYHKH K JIEKIMSIM B
BU/JIE CJIAII0B U DJIEKTPOHHBIX MTPE3ECHTALUMN.

JInueH3noHHOE MPOrpaMMHOe oGecreyeHne

P7-Oducy. Horosop Ne 113-1K-033 ot 21.12.2022 r. ¢ OO0 «ConsapucTexHOI0IKUCY,
r. Caparos (c 01.01.2023, 6eccpouno).

KasperskyEndpointSecurity (anTuBHpycHOE IporpamMmmHoe odecriedenne). JJoropop Ne 6-
441/2025/KCII-170 ot 22.12.2025 1. ¢ OO0 «ConsipucTexuonomkucy, r. Caparos (01.01.2026
- 31.12.2026).

3.2. UupopmannoHHoe o0ecnedeHHe Ppeain3aluu MPOorpaMmMbl

3.2.1. OcHOBHBIC HCTOYHUKH
1. 3asu P.I. buonorms pams komnemkeil: yued. mocobue: o6meoOpazoBaTenbHast
noaroroska /P.I".3asu, B.O.byrsunosckuit. — U3n. 2-e. — PoctoB n//l.: ®enukce, 2018 r.

2. AragonoBa, U. b. buonorus : 6a3oBbiit ypoeHs : yueOnuk / M. b. Aradonosa, A. A.
Kamenckwii, B. . CuBorna3os. — 2-e u3j., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — Texkcrt : sneKkTpoHHBIN // JlaHb : 3JIeKTPOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/472913

3. AradonoBa, 1. b. buonorus : 6a30BbIi ypOBEHH : MPAKTUKYM : ydeOHOe mocooue / U.
b. Aradonosa, B. . CuBormnazos. — 2-¢ u3j., crep. — Mocksa : [Ipocsemenne, 2025. — 112
c. — ISBN 978-5-09-121342-3. — Tekcr : 2neKTpoHHbIH // JIaHb : 3IeKTpOHHO-OHOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/472916

3.2.2. JlonoJiHMTEIbHAA JJUTEPATypa

1. Aprynosa, M. B. Dkonorus : 6a30Bblif ypoBeHb : yueOHuk / M. B. Aprynosa, /. B.
Mopryn, T. A. Thtocanaa. — 2-¢ u3M., crep. — Mocksa : [IpocBemenue, 2025. — 175 ¢. —
ISBN 978-5-09-122427-6. — TekcT : »1neKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/497810

2. ®enopoc, E. N. Dxonorus : 6a30BbIi ypOBEHH : MPAaKTUKYM : yueOHoe mocodue / E. U.
®enopoc, I'. A. HeuaeBa. — 2-e u3n., crep. — Mocksa : IIpocemenue, 2025. — 381 ¢. —
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ISBN 978-5-09-126107-3. — Texkcr : anekTpoHHbIi //  JlaHb
cucrema. — URL: https://e.lanbook.com/book/497807
3. bBuosorus :

ANIEKTPOHHO-OMOIMOTEYHAS

10-#1 kmacc : 06a3oBblii ypoBeHb : yueOHUK / B. B. Ilaceunmk, A. A.
Kamenckwmii, A. M. Py6moB [u ap.] ; mox penakiueit B. B. [laceunuka. — 6-¢ usm., crep. —
Mockaa [IpocBemenune, 2024. — 223 c. — ISBN 978-5-09-112164-3. — TekcT :
AJICKTPOHHBIN // Jlanb

https://e.lanbook.com/book/437336

4. bwuonorus: 11-i kmacc: 0a30BBIH ypOBEHBb

AJICKTPOHHO-OMOIMOTEYHAS cUcTeMa. — URL:

: yueOnuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PybuoB [u ap.]. — 6-e usn., crep. — Mocksa : [Ipocsemenue, 2024, — 272
c. — ISBN 978-5-09-112165-0. — Tekcr : anexTpoHHbIi // Jlans :
cucrema. — URL.: https://e.lanbook.com/book/409211

AJIEKTPOHHO-OMOIHOTEUHAS

3.2.3. UnTepHeT-pecypcesbl

ar wbh e

Bcepoccuiickue nnteprer-oaumnuansl. - URL: https://online-olympiad.ru/

OtkpaIThIi KOJUTe K. brosorus. - URL: https://biology.ru/

buonorus. Dnexkrponnbli yueoHuk. http://biologylib.ru/catalog/

Caiit «f nny Ha ypok 6monorun» https://bio.1sept.ru/urok/

WudopmMannoHHO-CIIPaBOYHEIN pecypc o ouonoruu https://www.cellbiol.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KoHTposib W oOLeHKa pe3ylbTaTOB OCBOCHHS 00IE00pa3oBaTeIbHON AMCIUILTMHBI

PacKpbIBAIOTCA Yepe3 MUCHUIUTMHAPHBIC PE3YNIbTaThl, HANPaBICHHbIE HA (HOPMUPOBAHHE OOIINX

U ipo¢heCCUOHATIBHBIX KOMIIETEHIIUH MO pa3jesaM 1 TeMaM CoJepKaHusl yueOHOro MaTepuania.

Oowmas/npodeccuoHanbHaNA
KOMMNeTeHIUs

Pa3nen/Tema

MeTtoabl ¥ (POPMBI KOHTPOJIS

OK 01. Beibupathb criocoOsbI
peleHus 3a1a4 npophecCuOoHATBHON
JIeSITeTIbHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

P 1/Temsr 1.1

P 2/Temsr 2.1-2.3
P 3/Temsr 3.1-3.3
P 4/Tems1 4.1-4.3
P 5/Temn1 5.1-5.4
P 6/Temnl 6.1-6.3
P 7/Tems1 7.1-7.3
P 8/Temsr 8.1-8.2
P 9/Tems1 9.1-9.5
P 10/Tewmsr 10.1

TectupoBanue

YceTHbIl onpoc

buonornyeckuii ITUKTaHT
WnauBuayanbHas caMOCTOATEIbHAS
paborta

[IpencraBienue pe3yabTaToB
NPaKTUIECKUX U 1abopaTopHBIX padoT
Brimonnenune 3aganuii

g dhepeHIIMpOBaHHOM 3a4eTe.

OK 02. Ucmoap30BaTh
COBpPEMEHHBIE CPEJICTBA ITOKCKA,
aHaJIn3a U UHTEPIPETALNU
uHQOpMAIUK, 1 THPOPMAIOHHEIE
TEXHOJIOTHH JIJIS BBIIIOJIHEHHUS
3ay1a4 npodeccnoHamTbHON

eI TEIIbHOCTH

P 2/Tems1 2.1-2.3
P 3/Temsr 3.1-3.3
P 4/Tems1 4.1-4.3
P 5/Tems1 5.1-5.4
P 6/Temsl 6.1-6.3
P 7/Temsr 7.1-7.3
P 8/Temsr 8.1-8.2
P 9/Tems1 9.1-9.5
P 10/Tewmsr 10.1

TectupoBanue

YcTHbIH onpoc

buomornueckuii TMKTaHT
WnnauBuayanbHas caMOCTOATEIbHAS
pabora

[IpencraBnenne pe3ynbpTaToB
MIPAKTHYECKUX U JTa0OpaTOPHBIX padoT
Brimmonxenue 3agaHui

I QepeHInPOBaHHOM 3a4eTe.

OK 04. 3ddextnBaO

P 2/Temsr 2.1-2.3

TecTtupoBanue
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BSHHMOHCﬁCTBOBaTBIlpa6OTaTLB
KOJIJICKTHUBC 1 KOMaH/JIC

P 3/Temnr 3.1-3.3
P 4/Temr1 4.1-4.3
P 5/Tems1 5.1-5.4
P 6/Temsl 6.1-6.3
P 7/Temur 7.1-7.3
P 8/Temnur 8.1-8.2
P 9/Tems1 9.1-9.5
P 10/Temsr 10.1

YcTHbIH onpoc

buonornyeckuii TUKTaHT
WnpuBupyansHast caMOCTOSITEIbHAS
paborta

IIpencraBnenue pe3ynbTaToB
MIPaKTHYECKHUX U JIA0OPATOPHEIX paboT
Brimonnenwue 3aganuii

I QepeHInPOBAaHHOM 3a4eTe.

OK 07. ConeticTBOBaTH
COXPaHEHHUIO OKPYXKAOIIEH Cpepl,
pecypcocOepexeHn 0, TPUMEHSTh
3HaHHUA 00 M3MEHEHNH KIIMMaTa,
MPUHIMITEL OEPEKITHBOTO
MPOU3BOACTBA, 3PPEKTUBHO
JIEHCTBOBATh B UPE3BbIYAMHBIX
CUTyalusax

P 8/Temer 8.1-8.2
P 9/Tems1 9.1-9.5
P 10/Temsr 10.1

TectupoBanue

VYeTHBI onpoc

buonornyeckuii ITUKTaHT
WunuBumyanbHas caMOCTOATEIbHAS
paborta

[IpencraBnenue pe3ynbTaToB
MIPaKTHYECKUX U JTa0OpATOPHBIX padoT
Brimonnenue 3agaHuit

UG depeHIIMPOBAHHOM 3a4eTe.
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