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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI «bBUOJOI'US»

1.1. MecTo AUCHUILIMHBI B CTPYKType 00pa3oBaTe/ibHOIl MPOrpaMmbl
Cclio

1.1. MecTO TUCUMIIJIMHBI B CTPYKTYPe OCHOBHOI NMpPodecCHoHATIbLHOM

o0pa3oBaTeJbHON MPOrpaMMBbI

ObmeoOpa3oBaTenbHas aucuuiinHa «buosjorus» wuzydaercs Ha 6a30BOM
ypOBHE B  00lIE0Opa30BaTE€bHOM IMKJIE Yy4eOHOro IulaHa  OCHOBHOM
npodeccruonanbHO 00pa30BaTEIHLHON MPOTPAMMEL.

TpynoemkocTs nucruruinHbl «buonorus» Ha 6a30BOM YpOBHE COCTaBISET
78 yaca, U3 KOTOpbIX 12 4yacoB BKIIIOYAET MPO(ECCHOHATBHO-OPHUEHTUPOBAHHOE
coJiepKaHue, yCUIIMBarolee NpopecCHOHAIBbHYIO COCTaBISIONIYI0 IO KOHKPETHOU
npodeccunn  wiIM  crenuanbHOCTH B 3aBucumoctn  oT  PI'OC  CIIO
npodeccur/crenuagTbHOCTH.

[IpodeccnonanbHO-OPUEHTUPOBAHHOE  COAEpXKAHHE  pealu3yercss B
NpUKIagHOM Moayie (pazgen S5  “buonorus B XKuU3HM) JJIsL  BCEX
npodeccuil/cnenuaibHOCTe Ha MaTepuajieé KEWCOB, CBA3aHHBIX C aHAJIU30M
uHGOpPMaIlMU O PA3BUTUHU U MPUMEHEHUHU OMOTEXHOJOTHM M0 OTpacisM Oyayuiei
po¢heCCUOHATIBHON JIEATEIIbBHOCTH 00y4arOIUXCS.

Kpome TOTO, po(eCcCUOHATbEHO-OPUEHTUPOBAHHOE coJiepaHue
YUHUTBIBaeTCS B paszaene 4 “Okoyiorus” NpHU BHITOJHEHHH JaO0OpPaTOPHBIX U
MPaKTUYECKUX padoT, CBA3AHHBIX ¢ Oyayliel mpodeccHoHaIbHON AesATeNbHOCThIO
oOyuaromuxcs. [lepron o0yuenus u pacnpeaesaeHue no ceMecTpaM ONpeAeIsIeTcs
yueOHbIM maHoM BTXKT — ¢unmana PI'YIIC, ¢ yyeTtom Joruku (opMUpOBaHUS
OpEeIMETHBIX pPE3yJbTaToB, OOMMX M NPOPECCHOHATIBHBIX KOMIIETEHILIUH,
MEXMPEAMETHBIX CBA3€H € APYrMMHU JUCHUIUIMHAMU OOLIe00pa30BaTEIbHOTO U
o0menpodeccHoHaIbHOTO IUKIIOB Yy4eOHOTO TIIaHa.

1.2. lleqtn ¥ NJIaHMPYeMBble pe3yabTAaThl 0CBOEHUS TMCUMILINHBI:

Heab: ¢opMupoBaHue y CTYIEHTOB TPEIACTABICHUS O CTPYKTYPHO-
(GYHKIIMOHATPHOW OpraHM3allMM JKUBBIX CHCTEM pa3HOTO paHra KaK OCHOBBI
NPUHATHA PEIICHWH B OTHOIIEHWH OOBEKTOB IKUBOW TPHPOABI U B
MIPOM3BOJICTBEHHBIX CUTYAIIHSIX.

3agaum:

1) chopmupoBaTh MOHMMaHUE CTPOCHHUS, MHOTOOOpa3usi U OCOOEHHOCTEN
KUBBIX CHCTEM pPa3HOTO YPOBHsS OpraHHW3aIlid, 3aKOHOMEPHOCTEH MpPOTEKAHHS
OMOJIOTMUECKUX TPOLIECCOB U SIBICHUHA B OKpY)KalOIIEH cpene, LEeTO0CTHOM
HAyYHOW KapTHHBI MHpA, B3aMMOCBS3H M B3aMO3aBUCHMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHUS OIpPENENSATh KUBbIE OOBEKTHI B MPHUPOJE; MPOBOIUTH
HAOJIIOJIEHUS 32 SKOCUCTEMaMHU JUISI BBISBJICHUS! €CTECTBEHHBIX M aHTPOIOTE€HHBIX
U3MEHEHUH, UHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOICHU,




3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX OHUOJIOTHMYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUN C COONIOACHUEM TMpaBUiI 0OE30MacHOTrOo
oOpaiteHus ¢ 00beKTaMu U 000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIOJB30BaTh HH(OpPMAIKIO OHUOJIOTHYECKOTO
XapakTepa U3 pa3InyHbIX UCTOUHUKOB;

5) cdopmupoBaTh yYMEHHsS IMPOTHO3UPOBATH  MOCIEJACTBUS  CBOEH
JEATEILHOCTH TI0 OTHOIICHUIO K OKPY’KaIoIIe cpene, COOCTBEHHOMY 3/10POBbIO;
00OCHOBBIBaTh M COOIOATH MEPHI MPO(PHUIAKTUKH 3a00JI€BaHUN.

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH TOCTHDKCHHH OHMOJOTHYECKOMN
HAyKM M TEXHOJOTHMH B MPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHil.




Ko u IInanupyembie pe3yabTaTbl OCBOCHHMS IHCHUIIINHBI

HAaHMeHOBaHHe

‘DOPM"pyeMb{'X Oomue'- JucuMILIHHAPHbIE?

KOMIIeTeHIU
OK O01. Bwibupats | JIuguHOCTHBIE pe3yabTaThl JOJDKHBI OTpakatb B dactu: | [IPO 1. ChopMHUpOBaHHOCTH 3HAHUI O MECTE M POJIH OUOJIOTUH
CHOCOObI  pelIeHUs | TPYAOBOI'O BOCIIMTAHUS: B CHCTEME HAay4yHOrO 3HaHUS; (YHKIMOHAJIBHON TPaMOTHOCTH
3a/1a4y - TOTOBHOCTh K TpPYAY, OCO3HaHUE IIEHHOCTU MAacTEepPCTBA, | UYeJIOBEKa ISl pEIICHUS )KU3HEHHBIX TPOOIIeM.
npoeCCHOHATBPHON | TpyAoIooue; [1P6 2. CdopMUPOBAHHOCTb YMEHMsSI PacKpbIBaTh COJCpPKAHUE
NEeSTEIbHOCTH - TOTOBHOCTb K aKTUBHOU AESITENbHOCTU TEXHOJIOTHUECKOM OCHOBOTOJIAralomuX OHOJOTMYECKUX TEPMHUHOB U TOHSATHIM:
IPUMEHUTEIBHO u COLIMaIbHON HaIpPaBJIEHHOCTH, CHOCOOHOCTb | KM3Hb, KIJIETKA, TKaHb, OpraH, OPraHu3M, BHJ, HOIMYJALHUSA,
K pa3IMYHbIM | MHULIUUPOBATH, IJIAHUPOBATh U CAMOCTOATEIBHO BBIIOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JeSITeIbHOCTD; U TpeBpallleHuEe HHEeprum), Tromeocra3 (caMoperyssuus),

- HWHTEepeC K pa3nuyHbiM cdepam mnpodeccuoHaIbHON
JeSTeTLHOCTH.

MeranpeamMeTHbIe PE3yIbTaThl JOJKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (HOPMYIHUPOBATh U aAKTyaJIM3UPOBATH
mpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM NPHU3HAK WU OCHOBAHMS
JUISL CpaBHEHUS, KiTacCu(UKAIU U 0000IICHMS;

- ONIPEACIIATH 1NN AeATENbHOCTH, 3a/1aBaTh TapaMeTPhl

Y KPUTEPHUU UX TOCTHKCHHS;

- BBIIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B paCCMaTPUBAEMBIX SIBJICHUSX;
- BHOCHUTb KOPPEKTHBBHI B
COOTBETCTBUE PE3YIHTATOB

ACATCIIBHOCTb, OICHHWBATH
neJsAM, OICHUMBATH PHUCKHU

OuocuHTe3 Oelika, CTPYKTYpHAash OpraHU3allusl >KUBBIX CUCTEM,
JTUCKPETHOCT, caMOpEryJsIus, CaMOBOCIIPOU3BEICHHE
(penponykius), HaCJIEZICTBEHHOCTD, W3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aLUs.

I1P6 3. CdhopMUpPOBaHHOCTb YMEHMsI PACKpBIBATH COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKUX TEOPUH W THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MPOUCXOKACHUSA )KU3HU U YEJIOBEKA.

I1Po 4. CdopmupoBaHHOCTH YMEHHUS packpbIBaTh

OCHOBOIIOJIATAIOIINEe OUOJIOTHYECKHE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Menpnemns, T. Moprana, H.U. BaBunosa, O. I'ekkens,

®. Mromnepa, K. bapa), rpanuiibl uXx NpUMEHHUMOCTH K YKHBBIM
CHUCTEMaM.

ITP6 5. IlpuoOpereHne ompiTa MPUMEHEHHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO MMO3HAHUS, UCTIOJIB3YEMBIX B OMOJIOTHN: HAOIIOICHUS

Y OMHCAHMS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3aINH

! Vka3pIBaroTCs TMYHOCTHBIE M MeTanpeaMeTHbIe pe3ynbTathl n3 ®TOC COO, B pOpMUPOBAHUM KOTOPHIX yUacTBYeT 00IIe06pa3oBaTeNbHas JUCIUILIMHA.
2[lucuunnHapHbie (IIPEAMETHBIE) PE3YJbTAThl YKA3bIBAIOTCA B COOTBETCTBUM C UX MOJHBIM nepeaneM Bo ®T'OC COO. TIpeamernsie pesynbTathl 6a3oBoro yposus (ITPG) HymepyroTcs
B cootBercTBUU PI'OC COO ([Tpmkaz MunobpHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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MOCJIC/ICTBHUH JESITEIbHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

- BJIaJICTh HaBBIKAMH Y4EOHO-HCCIIEI0BATEIbCKOM

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMHU pa3perieHus
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTYyaJIM3UPOBaTh 3a/1a4y, BBIJIBUTATh THIIOTE3Y

€¢ peUICHHs, HAXOJUTh AapTyMEHTHI IS JO0Ka3aTelbCTBA
CBOMX YTBEPXJCHUH, 3alaBaTh I[MapaMeTpbl M KPUTEPUHU
pelICHHUS;

- aHaJM3UPOBATh TIOJYYCHHBIC B XOJE PEIICHHUS 3a]auu
pe3yNIbTaThl, KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;
paspabarbIBaTh IUIAH PEHICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIIUXCS MAaTePHATBLHBIX U HEMAaTEPUAIBHBIX PECYPCOB;
-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0OJacTei;

- BBUIBUTaTh HOBBIE WM, MpeajgaraTb OpPHUTHHAIbHbBIE
MOJIXOJTBI U PEIICHUS

U TPOBEACHUS OHOJOTMYECKOr0 OJKCIEPUMEHTA, BbIABUKCHUS
THIIOTE3, BBIIBICHUS 3aBHCHUMOCTH MEXAY HCCIeIyeMbIMU
BEJIMUYMHAMU, OOBSICHEHUS MTOJIyY€HHBIX PE3yIbTaTOB

u  (QOopMyTUpOBaHHS BBIBOJOB C HCIOJB30BAHUEM HAYYHBIX
NOHSATUM, TEOPUI U 3aKOHOB.

I[IP6 6. CchopMHUPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KIETOK  MPOKAPHOT U  DYKApHUOT;
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHIOB,
OHOreoleHO30B U IKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB W TPEBPALICHUS DHEPTUM B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO W DHEPreTUYeCKOro OOMeHa, XEeMOCHHTe3a,
MHUTO3a, MeH03a, OIUIOAOTBOPEHMS, PA3BUTHUS W PA3MHOKCHHS,
WHAMBHUIYAJILHOTO Pa3BUTUS OpraHu3Ma (OHTOreHesa), 60pbObI 3a
CYIIECTBOBAaHHE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHMS,
HIPUCIIOCOOTICHHOCTH OpPraHU3MOB K cpele OOUTaHUS, BIUSHUS
KOMIIOHEHTOB KOCHCTEM, aHTPOIIOTECHHBIX N3MEHEHUH

B 9KOCHCTEMaX CBOEW MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpaAIllEHUE SJHEPTUU B Orocdepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUSI MPHUMEHSTH IOJTYYEHHbIE
3HAHUS IJI1 OOBSICHEHHS OMOIOTHYECKUX MPOIECCOB U SBICHUH,
JUTS IPUHATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

c 1enplo oOecrieyeHHs O€30MACHOCTH CBOETO 3JI0POBbS U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHHS 370pOBOr0 0Opasa
KHU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHNMaHue HeOOXOJMMOCTH HCIOIh30BAHUS AOCTHKEHHN
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTMH Ui palOHAJILHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 8. CcdopMupoBaHHOCTH yMEHHsS pelaTrb OHOJIOTHYECKHE
3aJ1a4M, COCTABIISTh TCHOTHITMIECKHE CXEMBI CKPETITHBAHUS

JUIS. pa3HBIX THIIOB HACTEJOBaHUS MPU3HAKOB Y OpPTraHU3MOB,
COCTABIIATH CXEMBI MIEPEHOCA BEIIECTB M SHEPTUH B dKOCHCTEMax
(Ternu nMUTaHUs, MUIIEBLIE CETH).

I[IP6 9. CdopMupOBaHHOCTP YMEHHH KPUTHYECKU OIICHUBATH
nHbOpMaIMI0O OHOJIOTHYECKOTO COJEP)KAHMs, BKIIOYAIOUIYIO




NICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHHUKOB (CpeAcTBa
MaccoBOW HMH(OpPMALUU, HAYYHO-TIONYJISIPHBIE MaTepUabl);
UHTEPIPETUPOBATD THYECKUE ACTEeKTHI COBPEMEHHBIX
HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccMaTtpuBaTh  IVIOOANbHBIE  SKOJOTHMYECKHEe  MpoOJIeMbl
COBpEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHHID K HHUM
COOCTBEHHYIO MO3UIIUIO.

I[TP6 10. ChopMupoBaHHOCTH YMEHUN CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIICHHS] HA OCHOBE OMOJIOTHYECKOU
uHpOpMAIlMd M3  HECKOJNBKMX  HCTOYHUKOB,  I'PAMOTHO
UCIOJIb30BaTh MOHATUHHBIN amnmapar OMoJI0Tuu

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajam3a u
WHTEPIpPETALNH
uH(popMauu 51
uH(pOpMaIMOHHbBIE
TEXHOJIOTUH JUTST
BBINIOJIHEHHS  3aja4
npodecCuoHATbHON
JeATETbHOCTH

JlugHOCTHBIE pe3yabTaThl JOJKHBI OTpa)kaTb B YaCTHU:
[IEHHOCTH HAyYHOTO MO3HAHUS:

-c(hopMHUPOBAHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHsS HayKH M OOIIECTBEHHOM
MPaKTUKH, OCHOBAaHHOTO Ha JAaiore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa

B MOJIUKYJIBTYPHOM MHpE.

MeranpeaMeTHbIE PE3yIbTaThl JOJKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIbHBIMA YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmanuei:

- BIIQJIETh HaBBIKAMU TOTy4YeHUS] HHPOPMAITIH

W3  HWCTOYHUKOB  PA3HBIX  THIOB,  CaMOCTOSITEIHHO
OCYILIECTBIISITh MMOUCK, aHATN3, CUCTEMATU3AIUIO

W MHTEPIPETAIUI0 HHPOPMAIMHN PA3IUIHBIX BUJIOB U (POpM
MPE/ICTABIICHHUS;

- OIIEHUBATh JIOCTOBEPHOCTD, JJIETUTUMHOCTHh HH(POPMAIIUH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHCTEME HAYYHOrO 3HaHMs; (YHKIIMOHAIBHOW T'PaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

I[IP6 7. CdopMUPOBAaHHOCTh YMEHHUS MPHUMEHSTH IOJTYYEHHbIE
3HaHUS U1 OOBSACHEHHS OMOJOTHYECKUX IMPOIECCOB U SBJICHHM,
JUTSL IPUHSTHS TPAKTUYECKUX PEIIEHUH B TTOBCETHEBHOM KU3HU

c uenbto obecreyeHuss O€30MaCHOCTH CBOErO 3J0pPOBbS U
3JI0pOBbsI OKPYKAIOIIMX JIFOJIEH, COOM0eHUs 3A0pOBOro odpasa
YKU3HHU, HOPM TPAMOTHOTO IMOBEJICHUS B OKPYKAIOIIECH TPUPOTHOM
cpelie; MTOHUMaHUe HEOOXOMMOCTH HCIOJIb30BAHUS TOCTHKEHHM
COBPEMEHHOM OMOJOrMH M OMOTEXHOJOTHH Uil paluOHAIBLHOTO
IPUPOJONOIB30BAHMS.

I[TP6 10. ChopMHupoBaHHOCTHL YMEHUW CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OHMOJIOTHYECKOMN
nHpOpMaMM W3  HECKOJbKHUX  HMCTOYHHUKOB,  TPaMOTHO
WCIIOJIb30BaTh MOHATUWHBIN arnmapar OuoJI0oTuu

OK 04. O¢ddexTuBHO
B3aMMOJIEMICTBOBATH
U paboTaTh

B KOJJIEKTHBE

U KOMaH/ie

JImgyHOCTHBIE pE3yIbTaTbl MOOJIKHBI OTpaXaTb B YaCTH:

OCHHOCTH HAYYHOI'0 MO3HAaHWA: OCO3HAHUC [NCHHOCTU
HaquOfI JACATCIIbHOCTH, T'OTOBHOCTbH OCYIICCTBJIATH
MMPOCKTHYIO n HCCIICAO0BATCIILCKYIO JACATCIIBHOCTD

WHAMBUAYaAJIbHO U B TPYyIIIE.

ITP6 5. IlpuoOpereHne ompiTa MPUMEHEHHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO MO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTUH: HAONIONCHUS U
OIMCAHUS )KUBBIX CUCTEM, IIPOLIECCOB U SIBICHUN; OPTaHU3alMH U
MpOBEJIeHUSI  OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIIBUKCHUS
TUINOTE3, BBISIBICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU




MeranpeaMeTHbIE PE3YIbTaThl JOJDKHBI OTPAXKaTh:
OsgnagcHue YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIIbHOCTD:

- IOHUMATh U UCTIOIB30BaTh MPEUMYIIIECTBA KOMaHTHON

Y MHIUBHUIYAJILHON paboTHI,

-  [puUHUMATh  [EeId  COBMECTHOH  JIeATelIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBHS

M0 €€ JIOCTIKEHHUIO: COCTaBIATh IUJIaH  JICWCTBHUIA,
pacrpefenarb pPoOAM € YYETOM MHEHUU YYaCTHUKOB

06CY)KI[EITB PE3YJIbTATHL COBMECTHOM pa6OTLI

BEJTMYMHAMU, OOBSICHEHHSI TIOJTyYEHHBIX Pe3yIbTaTOB
u  (GOPMYTUPOBAHUS BHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
MOHATHI, TEOPUM 1 3aKOHOB

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepexeHn
10, MIPUMEHSATH
3HaHUA 00
M3MEHEHUH KJIUMaTa,
MPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTuBHO
JIENICTBOBATh B
Ype3BBIYANHBIX
CUTYaIUAX

JIn4yHOCTHBIE pPE3yNbTaThl JOJKHBI OTpa)kaTb B YaCTH:
9KOJIOTUYECKOTO0  BOCIUTAaHHA: -  C(HOPMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYpPbl, IOHUMAHHUE BIVSHUS COLMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

W COIMAIBHOU Cpe/bl, OCO3HAHHE TI00aJbHOTO XapaKTepa
HKOJIOTUUYECKUX MPOoOIIeM;

- IUIAHAPOBAaHWE MW  OCYLIECTBICHHE  JIEUCTBUH B
OKpYXKarollle Cpele Ha OCHOBE 3HAHUS LIENEH YCTOMYMBOIO
pa3BHUTHS YEIOBEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKaroIlei cpese;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
JKOJIOTHYECKHE TOCIEACTBUS MPEITPUHUMAEMBIX JIEUCTBUM,
MPEAOTBPALATh HX;

- pacumiMpeHue OmbITa
HaIPABJIEHHOCTH.
MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
Osnajenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cOBMeCTHas JIeSITCIIbHOCTD:

- MIOHUMATh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHOMN

Y MHIUBHUIYAJTLHON pabOTHI,
- NPUHUMATh  LEJIU

IMPUHOCAIINX BpECA

JCATCIIBHOCTH 9KOJIOTHYECKOMN

COBMECTHOU JIeSITEILHOCTH,

I1P6 5. IlpuoOpeTeHrE OMbITa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS, UCIIOIb3YEeMbIX B OMONIOTHUHU: HAOTIOCHUS

Y OITMCAHMS KUBBIX CHCTEM, ITPOIIECCOB U SIBJICHUIA;, OpTaHU3aIHH
U TPOBEACHUS OHOJOTMYECKOTO OJKCIEPUMEHTA, BbIABUKCHUS
TUTIOTE3, BBIBJICHHUS 3aBUCUMOCTH MEXAY HCCIICTyeMBIMU
BEJIMYMHAMU, OOBSICHEHUS MTOJIYY€HHBIX PE3yIbTaTOB

u  (GOPMYJTUPOBAHUS BHIBOJIOB C WCIOJB30BAHUEM HAyIHBIX
IIOHATHUH, TEOPUM U 3aKOHOB.

[TP6 6. ChopMupOBaHHOCTb YMEHHS BBIACHSTH CYIIECTBEHHBIC
OpU3HAKW  BHUPYCOB, KIETOK TMPOKAPHOT W  DYKApHOT;
OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OMOTeo1IeHO30B U 3KOCHCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIICCTB M TIPEBpAICHUS DSHEPTHH B KJIETKe, (DOTOCHHTE3a,
IJIACTUYECKOTO M DHEPreTHMUECKOTo OO0MEHa, XEeMOCHHTE3a,
MHTO3a, MeH03a, OIUIOJIOTBOPCHHS, PA3BUTHS M Pa3MHOXKCHUS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 60phObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOTo 0TOOpa, BUA000pa3oBaHUS,
MPUCTIOCOOTICHHOCTH OpPraHU3MOB K cpele OOWTaHHSs, BIUSHUS
KOMITOHCHTOB YKOCHCTEM, aHTPOIIOTCHHBIX N3MEHEHU

B 9KOCHCTEMAaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpallleHue YHEPTUH B Onocdepe.

I[1P6 7. CdopMHpPOBaHHOCTE yMEHHUS NPUMEHATH MOJY4YEHHBIE
3HaHUS 11 OOBSICHEHUS] OMOJIOTMYECKUX MPOIECCOB U SIBICHUH,




OpraHU30BBIBATh U KOOPAUHUPOBATH ACHCTBUSA

M0 €€ [JOCTIDKCHHIO: COCTaBIATh IJIaH  JICHCTBHIA,
pacrpenesiaTh poJid € Yy4eTOM MHEHMH y4acTHHMKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paboThI

JUTSL IPUHSATHUS IPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOU KU3HU

c 1enplo oOecrmeyeHHs OE30MAaCHOCTH CBOEro 370pPOBbI U
3JI0pOBbsl OKPYKAIOIIUX JIFOJIEH, COOMI0IEHUS 310pOBOro 00pasa
JKA3HU, HOPM I'PaMOTHOIO TIOBEJICHHS B OKPY>KAIOLIEH IPUPOIHOMN
cpelie; MTOHMMaHUe HEOOXOMMOCTH HCIOJIb30BAHUS TOCTUKEHHM
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH JUIS pallOHAILHOTO
IPUPOJONOIB30BAHMS

[IK 1.1 BeimonHsTH
paboTHI IO
TEXHHYECKOMY
00CITyKUBAHUIO
000pyI0BaHUS
pacnpeenuTeIbHbIX
YCTPOICTB
ANEKTPUUECKUX
MOJCTAHIINU U ceTell
HaANPSHKEHUEM J10
110 kunoBarT
BKJIFOUUTEIBHO

K 1.2
IIponsBoauTh
PEMOHT
000pyI0OBaHUS
pacnpenenuTeNbHbIX
YCTPOMCTB
3JIEKTPUUYECKUX
MOJICTAHIIUH U ceTel
HaIpPsKEHUEM 10
110 xumoBatTT
BKIIFOYUTEIHHO

c(OPMHUPOBAHHOCTH 3HAHUS O TEXHOTCHHBIX BO3JCHCTBHSIX Ha
3I0POBbE YEIOBEKa (IEKTPOMArHUTHBIE OIS, OBITOBAsT XUMHS,
U30BITOYHBIE IIYMbI, paUalys U T.I1.) U IPUHLHUIIBI
30pOBhecOEpEraroIero moBeAeHus; chOPMUPOBAHHOCTH 3HAHUS
00 oTxo/ax, 00pasyronmxcs Ha pabodeM MecTe / Ha 3Tarax
IPOU3BOJICTBA, CBSI3aHHBIX C OMPEACTICHHON
npodeccueil/crennanbHOCTRIO;

cOPMHUPOBAHHOCTH MOHATHS O PECYPCOCOEpEraroInx
TEXHOJIOTHUAX.
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/IbHOH TUCHUILTHHBI

Bup yueOHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUIINHBI

OcHoBHOE coep:kaHue 64
B T.4.

TEOPETUYECKHE 3aHITH 35
MIPaKTUYECKHUE 3aHATUS 20
nabopaToOpHBIC 3aHATHS 6
KonrponsHas pabora 3
IIpodeccnoHanbLHO OPEHTHPOBAHHOE CO/lepKaHue (CO/lep:KaHue 12
NPUKJIATHOTO MOIYJIs1)

Komnnekcnotii ougpghepenyuposannulii 3auem 2
UTOoro 78
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2.2. TemaTu4eCKMH IJIAH U COAEPKAHUE TUCHUIIIHHBI

HanMeHoBaHme Coz[epmaﬂsne y4eOHOro Mmarepuasa (0CHOBHOE U npoc[)eccnonanbﬂou Obnem ®opmupyembie
OpPMEHTHPOBAaHHOE)®, IA00PaTOPHbIE M IPAKTHYECKHE 3AHATHS, IPUKJIAIHOH MOAY/Ib KOMIIeTeHIIUH
pa3/iesioB U TeM 4acoB
(nIpu HAJIMYMH)
1 2 3 4
Pasznea 1. KileTrka- cTpyKTYpHO-QPYHKIMOHAIbHAS eIMHUIIA KUBOTO 18
Tema 1.1. Copepxanue yaeOHOro Marepuaia 2
Bbuosorus buonorus — Hayka o xuBoit npupoae. CBs3u 6M0NI0TUU ¢ 0OLECTBEHHBIMU, TEXHUYECKUMHU U
B CHCTeMe HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (puimocodueid, penuruei, STUKON, SCTETUKON U MPaBOM.
Oo0masn Ponp Ouonorun B (QOpPMHPOBAHUM COBPEMEHHOW Hay4yHOM KapTHHbI Mupa. Cucrema
XapaKTepUuCTHKA OMOJIOTUYECKUX HAYK.
JKM3HHI Mertoabl MO3HaHUS >KUBOM MpUponbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE,
Kiaccu(uKanus, MOCTMPOBAHNE, CTATHCTUIECKAss 00padOTKa JaHHBIX ). OK-02
JKusble cucteMsl (OMOCHCTEMBI) KaK MIpeaAMeT Uu3ydeHus ouonorun. OTanune )KUBbIX CUCTEM
OT HeopraHuueckoi npupojsl. CBoicTBa OMOCUCTEM U UX pa3HOOOpasHe.
YpoBHH OpraHM3alyx ouocucrem: MOJIEKYJISIPHO-T€HETHYECKH, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOIMYJISILIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - TE€OLEHOTHYECKUN),
o6unochepHbIi OK-1, OK-2,
Tema 1.2. Coneprxkanne y4eOHOro MaTepuania 2 OK-04
XumMHYecKui cocraB | XMMUUECKUNA COCTAaB KJIETKH. XMMHUYECKHUE SJIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOJJIEMEHTBHI.
kJeTku. Boja Bonga m muHepanbHble BemiecTBa. @YHKIMM BOJbI U MUHEPAJIBHBIX BELIECTB B KIIETKE.
¥ MHHepaJIbHbIe ITonnep>kaHue 0OCMOTHYECKOTo OalaHca
BeHieCcrea [IpakTrueckoe 3aHsTue 1
Ne 1 «buonoruueckass pojgb MHUHEpAJIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESITEIbHOCTH
OpPraHU3MOB, MIPOSBIICHUS AMcOaTaHCa MUHEPATIBHBIX JJIEMEHTOBY
Tema 1.3. Conepxanue yueOHOro MaTepuasa 4

3 O0OpasoBaresbHas OPraHU3alKsl BIPABE CAMOCTOATENLHO ONPENENIATh MOCIEA0BATEILHOCTL M3YYEHHs PA3IEIOB U TEM, BXOMAIIMX B HUX, & TAKKE NEPEPACTIPENENATH KOJIUYECTBO
4acoB JJIsi OCBOCHHsI OOYyYalOUIMMHCS Y4eOHOro Marepuaia, C y4eTOM JIOTHMKH (OPMUPOBAHUS MPEAMETHBIX PE3YJbTATOB, OOLIMX W MPOPECCHOHATBHBIX KOMIETEHIINH,
MEXIPEIMETHBIX CBSI3€H C IPYTUMHU TUCIUTUTMHAMHA 0011e00pa3oBaTeabHOro U 00nenpodecCHOHATBHOTO ITUKIIOB yueOHoro miaHa OIT.
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Bbuoaornyeckn
BasKHbIE
XUMHYECKHeE
coeTMHEHHUS

benku. CocraB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHuMbIe U
3aMEHHUMBIC aAMUHOKHCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYPHI OEIKOBOIA
MOJIEKYJIbl (TIepBUYHAs,, BTOPUYHAS, TPETHUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonormdeckne ¢yHkun OenkoB. DEepMEHTBI — OHOJIOTHYECKHE
karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHU(PUUYHOCTD.
KodepmenTtsl. Butamunbl. OTnugust epMEHTOB OT HEOPTAHUYECKUX KAaTaTU3aTOPOB.
VYrneBoabl: MOHOcaxapubl (TIIOKO3a, pubo3a U Je30Kcupubo3a), Aucaxapujibl (caxaposa,
JIAKTO3a) M TOJHCcaxapuibl (KpaxMmal, TJIMKOTCH, IEJUTI0JI03a). buomorndeckue QyHKIIHH
yraeBonoB. Jlumuapl:  Tpurnuuepunsl, Gochomunuabl, crepouibl. [ uapoduiIbHO-
ruapodoOHbIe cBolicTBa. buonormveckne ¢GyHKIMKA JUnuaAoB. CpaBHEHHE YTIIEBOOB,
OEeKOB M JUNUAOB Kak HMCTOYHUKOB sHepruu. Hyxneunoseie kucnotsl: JJHK u PHK.
Hykneotuasl — MOHOMEpHI HYKIIEHHOBBIX KucaoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue u
¢dbynaxiuu PHK. AT®: ctpoenue u pynkuuu

JIaGoparopHble 3aHsATHs (Ha BRIOOp IIPEroaaBaTess)

Ne 1 «Onpenenenue ButamuHa C B IpOAYKTaX MUTAHUSI»

nim «Onpenerenne HaIMYUs KpaxMaia B IPOyKTaxX MUTaHUS

i «'napopunbHO-THIPO(GOOHBIE CBOWCTBA JIUITHIOBY

win «M3ydeHrne KaTaJMTHYECKOM aKTUBHOCTH (EpMEHTOB (HAa MpHUMEpe aMuia3bl WU
KaTtasasbl)»

Tema 1.4.
CTpyKTypHO-
(pynkuuonanbHas
OpraHu3anms
KJIETOK

Copep:xanue yueOHOT0 MaTepuana

[urtonorus — Hayka o kierke. Kinerounast Teopusi — mpuMep B3auMOJACHCTBUS e U (aKTOB
B HAYYHOM ITI03HAHUU. METObl U3y4EHHUS KIIETKHU.

Krnerka kak nemnoctHast xuBasg cucrema. OOlue npuU3HAKU KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpana, monekynsl JJHK kak reneTnueckuit anmapar, cucTeMa CHHTe3a Oeska.

Tunsl KJI€TOK: JSykapuoTHYeckass ©  npokapuotrhyeckas. (OCOOEHHOCTH CTPOCHHUSA
npokapuoTHyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3YyKapHOTHYECKON
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KMBOTHOW U rpuOHON KieTkH. [loBepXHOCTHbBIE
CTPYKTYpbl KIETOK— KIJIETOYHAas CTEHKa, MIMKOKaIWKC, uX ¢(yHkiuu. I[lnazmaruyeckas
MeMOpaHa, ee CBOMCTBA U (YHKIIUH.

utorasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kiaetku: OIIC, ammapar
lNonpmxu, mmusocomel. [loayaBTOHOMHBIE OpPraHOWIBI KJIETKHA: MHUTOXOHJPHUH, IUIACTH]IBIL.
[Ipoucxoxxaenne MUTOXOHAPUN M TwacTui. Buasl mmactun. HememOpaHHBIE OpraHoubI
KJICTKH: PpUOOCOMBI, KJIETOYHBIH LEHTP, LEHTPUOJU, PECHUUYKH, KIyTHKH. DyHKIUU
OpraHOMJIOB KJIETKU. BKiItOUeHus!.
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Snpo — perynaropHslii eHTp KieTku. CTpoeHue spa: saepHas 000j0uka, KapuoIiasma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIIETKE

JlaGopaTopHble 3aHATHS (Ha BBIOOD MTPENO1aBaTelIs)

Ne 2 «Ctpoenue kneTku (pacTeHus], )KUBOTHBIC, TPUOBI) M KJICTOYHBIC BKIIIOUEHUS (Kpaxmall,
KapOTUHOUIbI, XJIOPOILJIACTHI, XPOMOILIACTHI)»

i «M3y4eHne CTpOeHHs KJIETOK pacTeHUH, KUBOTHBIX U OAKTEPHiA MOJ MUKPOCKOIIOM Ha
TFOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE

i «[IporunaeMocTs MeMOpanbl (TIA3MOJIH3, ACTIA3MOJIN3))

Tema 1.5.
OOMeH BelecTB
U npeBpainieHne

IHEPruu

B KJIeTKe

Copep:xanue yueOHOro MaTepuana

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIIAIINSA (TUTACTUYECKHI OOMEH) U JTUCCHUMUIISIITUS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOrO Ipoliecca Merabonusma. Ponb 3akoHOB
COXpaHEHHUs BelIecCTBa W JHEPrMM B MOHMMAaHUW MeTabonn3ma. Tumbl oOMeHa BElIeCTB:
aBTOTPO(HBIA W TreTepoTpodHBIA. Poimb ¢epMeHTOB B OOMEHE BEIICCTB M IPEBPAICHUU
sHeprun B Kierke. PorocuHTe3. CBetoBas M TeMHOBas (a3pl (orocuHTe3a. Peaximm
¢dorocuntesa. DpdexruBHOCTH PoTOCHHTE3A. 3HAUEHHE (POTOCHHTE3A IS )KU3HU Ha 3emIle.
Bnusiane ycioBuit cpenpl Ha (JOTOCHHTE3 M CITOCOOBI MOBBIMIEHUS! €r0 MPOIYKTUBHOCTH Y
KYIbTYPHBIX pAacTeHMH. XeMOCHHTE3. XEeMOCHHTE3Hpylrolue OakTepuu. 3HAYEHUE
XEMOCHHTE3a JJIs KU3HU Ha 3emiie.

DOHepreTudyeckuii oOOMeH B KieTke. Paciieniienue BelecTs, BbICICHUE U aKKyMYJIHPOBaHUE
SHEPIUU B KIJIETKE. DTalbl dHEPreTHuecKkoro ooOMeHa. [ nmkonms. BpokeHue u ero BHIBL
Kucnoponnoe okucienue, win kieTodHoe abixanue. OxucnutenbHoe (hochopuarnpoBaHue.
O} hEeKTHBHOCTH YPHEPTrETUIECKOTO OOMEHA

Tema 1.6.
Buocunres 0eka

Copep:xanne yueOHOT0 MaTepuana

Peakuuu wmatpuuyHoro cuHtTe3a. ['eHernueckas wuHbpopmanus u JIHK. Peanuzauus
TeHeTUYECKON MHPOpMAIUU B KJIeTKe. | eHeTH4eckuii Ko U ero cBoicTBa. TpaHCKpUIIUS —
MatpuuHblii cunte3 PHK. Tpancnsmus — OuocuHTe3 Oenka. ITamnbl TpaHCISLUU.
KoaupoBanue amuHokuciaor. Pons pubocom B 6uocuHTe3e Oenka

HpaKTI/I‘-ICCKOC 3aHATUC

No 2 «Pemenune 3a1a4 Ha ONpeEIeHUE MOCIE0BATEIIbHOCTH HYKJICOTHUIOBY»

Tema 1.7.
Bupycsi

Copep:xanne yueOHOT0 MaTepuana

Hexnerounsie popmel xxu3Hu — BUpychl. Mctopus oTkpeitust BupycoB (/. Y. IBaHOBCKwMi).
OcoOeHHOCTH CTPOCHMS M )KU3HEHHOTO IMKJIa BUpycoB. bakrepnodaru. bonesnu pactenui,
YKUBOTHBIX M YEJIOBEKA, BhI3bIBAEMBIC BUpYycaMu. Bupyc nmMmmynoaeduiura yeaoeka (BUY)

OK-01,
OK-02,
OK-04
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‘ — Bo30yautens CITNa. [Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHHI

Pa3nea 2. Ctpoenue u GyHKIIMM OpraHusMa 16
Tema 2.1. Copepxanne yaeOHOro MaTepuana 2
Ku3HeHHbIH HUKI | KIeTOUHBIH 1MWK, WM KU3HCHHBIM LMK KiIeTku. WHrepdaza m wmuto3. Ilporeccsr,
KJIeTKH npoTekaromue B uaTepgase. Permmkanus — peakuus marpuunoro cunresa JJHK. Ctpoenne
XpPOMOCOM. XPOMOCOMHBIH HaOOp — KapuoTHM. JIUTIIIOUIHBIN U TalIOWIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtunabl. LluTonmormueckue OCHOBBI Pa3MHOXKEHHUS M HMHIUBHIYaJIHHOTO
pa3Butusi opranu3sMoB. [lenenume kierku — wuro3. Cragum wmwurosa. IIpoueccsl,
MPOUCXOJSIIME HAa Ppa3HbIX CTagusAX MHUTO3a. bBHOJIOrMYeckuil CMbICI  MHUTO3a.
IIporpamMmmupyemas ruesnb KIETKH - alloNTo3
Tema 2.2. Coneprxkanne yueOHOro Marepuasia 2
®opmbl @®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U MmojioBoe. Buapl 6ecnonaoro pa3MHOKEHUS:
pa3sMHOKeHUs! JIeJIEHUE HAJABOE U MTOYKOBAHUE OJIHO M MHOT'OKJIETOYHBIX, CIOPOOOpa30BaHUE, BET€TaTUBHOE
OpPraHu3MoB pazMHOXkeHue. MckyccTBeHHOE KJIOHHPOBAHHUE OPraHU3MOB, €r0 3HaYCHHE ISl CEeJICKIUU.
[TonmoBoe pa3smMHOXKEHHE, ero oTm4us ot Oecnonoro. Meito3. Cranuu meiiosa. IIpoueccsl,
IIpoucxojsmMe Ha craausx Menosa. IloBenenume xpomocom B Mmeiosze. Kpoccunrosep.
buonoruueckuii cMbIci 1 3HaueHHE Melo3a. ["TameTrorenes — nporecc o0pa3oBaHMsI OJOBBIX
KJIETOK y >KUBOTHBIX. [losiOBBIE JkeJe3bl: CEMEHHUKH U Su4HuKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CHepMaTo30uj, SIMIIeKIeTKa) — CIEepMAaTOreHe3 U OOIreHEs.
OcoOeHHOCTH CTPOEHUS SIMLIEKIIETOK U criepMaTo3ou10B. OmnogoTBopenue. [lapreHorenes
Tema 2.3. Coneprkanne y4eOHOro MaTtepuania 2
NupusuayansHoe | ManuBuayansHOe pa3BUTHE (OHTOr€HE3). DMOPHUOHAIBHOE pa3BUTHE (AMOpUOTeHe3). DTarbl
pa3BuTHE SMOPHOHAIIBHOTO PAa3BUTUS Yy [O3BOHOYHBIX JKMBOTHBIX: JpOOJEHME, TracTpyisuus,
OpPraHu3MoB opranorenes. IloctamOpuonanbHoe pa3BuTHe. THUMBI MOCTAIMOPUOHAIBHOTO Pa3BUTHSL:
npsMoe, HerpsiMoe (JIMYMHOYHOe). BiusHHe cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIOCOOHBIE BBI3BIBATh BpPOXKJEHHBIE ypojacTBa. Poct u pasButue pacteHuil. OHTOreHes3
LIBETKOBOT'O pacTEHUs: ABOMHOE OIUIOAOTBOPEHUE, CTPOCHUE CEMEHM, CTAIUH PAa3BUTHS
[IpakTrueckue 3aHATHS 1
No 3 «MuexnmonHbie 3a00JI€BaHMS M STUIEMHUH B HICTOPUHU YEIIOBEUECTBAY.
Ne 4 «BakuuHanust Kak npo(uIakTHKa HHPEKIIMOHHBIX 3a00JIeBaHUN»
Tema 2.4. Coneprxanne y4eOHOT0 MaTepuasia 4
3akonomepHocTH | [IpenMer u 3aau TeHETHKH. Poib UTONOTHMHM M 3MOPUOJIOTHN B CTAHOBJICHUHU T'€HETHKH.
HACJIel0BAHUA Bxnan poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTHE T€HETUKH. MeToIbl T'€HETHUKH

OK-01, OK-02,
OK-04

OK-01,
OK-02,

OK-04 15




(ruOpu0IOTNYECKU, LUTOICHETHYECKUH, MOJEKYIsipHO-TeHeTndeckuil). OCHOBHBIE
IFEeHETUYECKUE TIOHATHUS. | 'eHeTn4YecKasi CHMBOJIMKA, UCIIOIb3yEMasl B CXeMaX CKpEILIMBaHUM.
3aKOHOMEPHOCTH  HAcJeloBaHMWsl ~ IPU3HAKOB,  yCTaHOBJIEHHble [.  Mennenem.
MoHorubpuaHoe CcKpelmuBaHue. 3aKOH eInHO0Opa3usi TUOPUAOB IIEPBOTO IOKOJCHHS.
IIpaBuno noMHHUpPOBaHMS. 3aKOH DPACLICIICHHUs MPU3HAKOB. ['MIOTE3a YMCTOTHI ramer.
[TomHoe u HemonHOe JOMUHUpOBaHME. /IMrnOpuaHOe CKpelmuBaHue. 3aKOH HE3aBUCHMOIO
Haclle/IoBaHUsl TMPU3HAKOB. llUTOreHeTnyeckrue OCHOBBI JIUTHMOPUIHOIO CKPELIMBaHMUS.
Ananusupyrouiee ckpemiyBaHue. lcronb3oBaHME aHATU3UPYIOLIETO CKPEUIMBAHUS IS
OIlpeJIeJIEHUs] TEHOTUIa 0COOU

[IpakTrueckoe 3aHsATHE

Ne 5 Pemenue 3agadu Ha ONPENEICHUE BEPOATHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
NPU3HAKOB TIPU MOHO-, [W-, MOJUTHOPUIHOM M aAHAIM3HUPYIOHIEM CKPEIIMBaHHH,
COCTABJICHUE N'€HOTUIINYECKUX CXEM CKPEILMBAHUS

Tema 2.5. Coneprxkanne y4eOHOro Marepuasia
Cueniennoe CuerieHHoe HacienoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CHEIIEHHOMY
HacJe/l0BaHHe HACJIC/IOBAaHUIO TEeHOB. HapylneHune CHeIUIeHHsT TE€HOB B pPE3ylbTaTe KpPOCCHHTOBEPA.
NMPU3HAKOB XpoMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHUeCKre KapThl.
I'eneruka nomna. XpoMOcOMHOE ompezeseHue Moia. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'oMorameTHble U reTeporaMeTHbie OpraHu3Mbl. HacnempoBaHue MPU3HAKOB, CIETNIEHHBIX C
10JIOM
ITpakTudeckoe 3aHaTue
Ne 6 Pemenue 3amad4 Ha ONpEEIICHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIIEICTBEHHBIX
MPU3HAKOB TMPHU CLEIJICHHOM HACIEIOBAaHUHU, COCTABIIEHHE TEHOTUIUYECKUX CXEM
CKpelIMBaHUs
Tema 2.6. Coneprxanne y4eOHOT0 MaTepuasa
3akoHomepHocTH | MI3MeHUMBOCTh. BUbl M13MEHYHBOCTH: HEHACTIEICTBEHHAsI M HAaclleJCTBEHHas. Ponb cpespl B
U3MEHYHBOCTH HEHACJIEJICTBEHHOW H3MEHYUBOCTU. XapaKTepUCTHUKAa MOAU(DUKAIIMOHHOW H3MEHUYMBOCTH.

BapuanuonHsIil psa 1 BapuanvonHas kpusas. Hopma peakiun npusHaka. KoanuecTBeHHbIE
U KauecTBEHHbIE TMpPU3HAKM M MX HopMma peakuuu. CBoiicTBa MOIU(UKAIIMOHHON
U3MEHYUBOCTH.

HacnencrBennasi, wiM reHoTUIIMYEcKass M3MEHUYMBOCTh. KoMOMHATHBHAs W3MEHUUBOCTD.
Meiio3 u TMONIOBOW mMpolecc — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTH. MyTalmoHHAS
n3MeH4nBoCTh. Kiaccudukanuss MyTanuii: TeéHHblE, XpOMOCOMHBIE, TeéHOMHBIe. HacTtoTra u
OpUYMHBL  MyTauuid. MyTtareHHble  (akTopbl. 3aKkOH TOMOJIOTHYECKHX pSIOB B
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HAaCJEeICTBEHHOU N3MEHYNBOCTHU
H. 1. BasuioBa

HpaKTI/IHCCKOC 3aHATUE

Ne 7 Pemenue 3amad Ha OIpPEICICHHUE BEPOSTHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
MIPU3HAKOB TIPH PA3JIMYHBIX TUIIAX B3aMMOJICHCTBHS T€HOB, COCTABJICHHE TCHOTHUITHMYECKHX
CXEM CKpEIIMBaHUS

Tema 2.7.
T'eneTnka 4yesjoBeKa

Copep:xanue yueOHOro MaTepuana

I'eneruka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METO/ABI TEHETHKU YEJIOBEKA:
IeHEAJIOTHYEeCKUM, OJIN3HEIOBbIM, LUTOreHETUYECKUH, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE OIpee/eHUE TE€HOTHIA: IMOJIHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHME, B TOM uucie ¢ nomouisto [11[P-ananu3a. Hacnencteennsle 3aboneBaHus
YejoBeKa: TeHHble O0Je3HH, OOJe3HHM C HACICICTBEHHOH MPEapacroiokKeHHOCTHIO,
XpoMocoMHble Oone3Hu. Comaruyeckue U TeHepaTHUBHbIe MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHumnel  370poBOro  o0Opaza JKU3HHM, JAMArHOCTUKH, NPOPWIAKTUKUA U JICYCHUS
IeHEeTUYeCKuX  Oosie3Hell.  MeauKo-reHeTH4ecKoe  KOHCYJIbTHUPOBaHHME.  3HAYCHHE
MEIUIMHCKOW TEHETUKH B IMPENOTBPALICHUU W JIEYEHUH TEHETHYECKHX 3a00JIeBaHUi
4eJI0BEKa

[IpakTnueckoe 3aHsATHE

Ne 8 «CocTtaBnenue 1 aHaiau3 poAOCIOBHBIX YEJIOBEKa»

Pasnea 3. Teopusi 3Bo110nnu

14

Tema 3.1.
IBOJIIONMOHHASA
Teopus
H ee MeCTO
B OnoJiorum

Coneprkanne y4eOHOro MaTtepuania

IIpennocsliku BO3HUKHOBEHMS SBOJIFOLIMOHHON TEOpUU. DBOJIIOLMOHHASI TEOPUSI U €€ MECTO
B Ouonoruu. BiusHHE 3BONIOIMOHHON TEOpUM Ha pPa3BUTUE OWMOJOTMM U JIPYTMX HayK.
CaunerenbcTBa 3BoNtoNMH. [laneoHTonorMuecKre: mocaea0BaTeabHOCTh MOSBICHHS BUIOB B
MaJI€OHTOJIOTUYECKON JIETONHUCH, NepexojHble (Gopmbl. buoreorpaduyeckue: cxolICcTBO U
pasnuune ¢ayH U GJIop MaTEPUKOB U OCTPOBOB. IMOPHOJIOTHUECKUE: CXOACTBA U PA3TUUUS
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, PYIAUMEHTApHBIE OpraHbl, AaTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOACTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTeH y Bcex
KUBBIX OPIraHU3MOB.

OpomonvonHass teopus Y. JlapunHa. IIpeamnocbulku BO3HMKHOBEHHS JIAPBHHHM3MA.
JIBIDKyIIIE CHUJIBI HBOJIONUHM BUAOB 10 J[lapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OIpPaHUYEHHOCTH PECYpCcOB, HeolpenenaéHHas M3MEHUMBOCTh, O00pbOa 3a CyIIECTBOBAHME,

OK-01, OK-02,
OK-04
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€CTECTBEHHBIN 0TOOD)

Tema 3.2. Copep:xanue yueOHOro MaTepuana
MuxkposBoaronust | Cunreruueckas teopus »Bomonuu (CTD) u e€ ocHOBHBIEC MONOKEHUS. MHUKPOIBOIIOLHUS.
[TonynAuus kak eIMHKLIA BUAA U SBOJIIOLNH.
JBwkymme cwibl ((aKTOphI)3BOIIONUK BHIOB B Tpupoje. MyTallMOHHBIA MPOIECC H
KOMOMHATUBHAsE W3MEHUYUBOCTh. [lomynsirionHble BoJHBI U aApeiid reHoB. M3omsmus u
murpanusa. EcrectBeHHBIE o0TOOp — HampaBistomuid (akrop dBomorun.  Dopmbl
€CTeCTBEeHHOro ot1oopa. I[IpucrnocoOieHHOCTh OpPraHu3MOB KakK pe3yjbTaT SBOJIOIHH.
[Tpumepsl mpHUCTIOCOONIEHUH y OpraHu3MoB. ApoMopdo3bl W HAUOATanTanuu. Bum u
Bug000pazoBanue. Kpurepuu Buaa. OcHoBHBIE POpMBI BUA000pa30oBaHus: reorpaduyeckoe,
9KOJIOTHUYECKOE
Tema 3.3. Copep:xanue yueOHOro MaTepuana
MakposBoarouuss | Makpospomonusi. Dopmbl  3BoJOLMU:  (pUIETHUECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh SBONIOINHH
ITpakTHyeckoe 3aHsTHE (Ha BBIOOP MPenoaaBaTeis)
Ne 9 «CpaBHenue BUJI0B 10 MOP(OIOTHYECKOMY KPUTEPUIOH
i «Onucanye NpUucnoco0IEHHOCTH OpraHu3Ma 1 ee OTHOCUTEIBHOTO XapaKTepay
Tema 3.4. Coneprxkanne y4eOHOro MaTepuania
3apoxknenue JloHay4dHbIE NPEACTABIEHUS O 3apOXKICHUU XU3HU. HaydHble TMIIOTE3bl BO3SHMKHOBEHMS

U PA3BUTHUE KU3HHU

KU3HU Ha 3emiie: aduoreHe3 W MmaHcnepMus. XUMUYecKasi 3BOIIOIUsA. AOMOreHHbIN CUHTE3
OPraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKACHUE
XUMHUYECKON 3Boitonuu. HavanbHble sTambl Ouosnorudeckoi spomtonuu. ['mmoreza PHK-
mupa. @opMupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMPOTOKJIETKH. [lepBble
KJIETKHU U UX 3BOIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3BuTne xu3Hu Ha 3emuie no ’paM u nepuojam. Karapxeil. Apxeiickas U NpoTepo30HcKast
apbl. [laneosolickast spa W e€ mnepuoabl: KeMOPHICKUM, OPIOBUKCKHM, CHIIYpUHCKHIM,
JI€BOHCKMM, KAMEHHOYTOJIBHBIN, MEepMCKHU. Me3030icKas opa U €€ MEepUObl: TPUACOBBIM,
IOpCcKuii, MenoBou. KaitHo3oMckas 3pa W €€ mNepuojbl: MajJeOreHOBBIN, HEOTECHOBBIN,
AHTPOIIOI€HOBBIM.

Tema 3.5.
CucremMa
OPraHuYecKoro

Coneprxanue yaeOHOTo MaTepuasa

Cuctema OpraHMYecKOro Mupa Kak OTpa)keHHe 3BostoLMU. OCHOBHBIE CHCTEMAaTHYECKHE
Ipynnsl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa U IeoJOrM4ecKux IpoueccoB. OCHOBHBIE

OK-01,
OK-02,
OK-04
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Mupa. STambl SBOJIIOIHMHM PACTUTEIBHOIO W JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHid H

IIpoucxoxnenue XKUBOTHBIX. [TosiBIIEHKE, pacBET U BBIMUPAHKE IPYIII KUBbIX OPraHU3MOB.
yeJioBeKa — OBomronusl  4enoBeKa. AHTpPONOJOruMs Kak Hayka. PasButhe npencraBieHuil o
aHTpoONoOreHe3 IIPOUCXOXACHUN uelloBeKa. Meroabl u3ydeHMsl aHTpornoreHe3a. (CXoJCTBa U pa3iuyuus

YelloBeKa W OJKMBOTHBIX. CHCTEMaTH4YecKoe II0J0KEHHE 4YeoBeKa. JIBMIKyIMEe CHITBI
(akTopwr) aHTpomoreneza. HaciencTBeHHas HM3MEHYMBOCTh W €CTECTBEHHBIA OTOOP.
OOmecTBeHHBI 00pa3 KWU3HHU, HW3TOTOBJICHHE OPYIUH TpyJda, MBIIUICHUE, pPEUb.
KoutpoJjbHas padora «IBOJIONMOHHAS OHOJIOTHA

Tema 3.6. Copep:xanue yueOHOro MaTepuana 2

OcHoBuble craguu | OCHOBHBIE CTaAMM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YUenoBeK yMelblii,
IBOJIIOIMH 4YesioBeka | UenoBek mpsMoxonsauuii, UenoBek HeaHAepTanbckuii, UenoBek pa3yMHBIH COBPEMEHHOTO
tuna. Haxonku MCKomaeMpIX OCTaHKOB, BPeMs CYIIECTBOBAHHS, 00JIACTh PACIIPOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.
UYenoseueckne pachkl. OCHOBHBIC OOJIBITUE pachl: €BPOICOWIHAS (€Bpa3WiiCKasy), HETPO-
aBCTpajougHas (dKBaTOpHalibHAs), MOHTOJIOMAHAA (a3uaTCKO-aMepuKaHcKas). YepTsl
MPUCIIOCOOJIEHHOCTH MPEJICTAaBUTENIEH YEJIOBEYECKUX pac K YCJIOBHUSM CYLIECTBOBAHMUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma
[IpakTnueckoe 3aHsaTue (Ha BEIOOP NMPEnojaBaTest) 1
Ne 10 «Bpemsi 1 myTH pacceneHus 4eJloBeKa 10 MIIaHETEe»
nin «IIpucrnoco0neHHOCTh YeoBeKa K pa3HbIM YCIIOBUSAM cpeibl. BiusHue reorpaguyeckoit
cpeabl Ha MOP(OJIOTHIO U (PU3NOJIOTHIO YEIOBEKa

Pasznea 4. Dxoorus 16 OK-01, OK-02,

Tema 4.1. \ Coneprxanne y4eOHOT0 MaTepuasia 2 OK-04, OK-07
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Jkosaorus
Kak Hayka. Cpenpbl
JKH3HH.
JKOJIOTHYECKHUE
dakTopsl

DKoJorus Kak Hayka. 3a/laqd ¥ pa3/ieibl SKOJIOruu. MeTo bl 3KOJIOTHYECKUX UCCIIEIOBaHUI.
DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOro yenoBeka. Cpeabl OOMTaHUS OPraHHU3MOB:
BOJHAsl, HA3eMHO-BO3JYIlHAas, IIOYBEHHAs, BHYTPUOPraHM3MEHHAasA. KOJOTHYECKHE
daktopel. Krnaccudukarus sKoIorHdecKkux (HakTOpoB: aOMOTHYECKUE, OWOTHYECKHUE U
aHTpornioreHHble. JlelicTBUE SKOJOrMYecKUX (HaKTOpOB Ha OpraHu3Mbl. AOMOTHYECKHE
(bakTopsl: CBET, TeMIeparypa, BiaxkHocts. Doronepuoausm. [Ipucrnocobienns opranu3MoB
K JAeiicTBui0 abuotuueckux (axTopoB. buonornyeckue putmbl. buotnueckue QaxTopsl.
Bunel OMOTHMYECKMX B3aUMOJEHCTBUM: KOHKYpPEHLMs, XulIHH4YecTBO. llapazutusm,
MyTYyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHHMUECTBO), aMEHCAIU3M, HEUTpaIu3Mm.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBHNA Il CYIIECTBOBAHUS OPTaHW3MOB B IPUPOIHBIX
CcOo00I11IeECTBAX

Tema 4.2.
IKOJIOTHIECKHE
XapaKTepPUCTUKHU
NonyJasiuu

Coneprxkanne yueOHOro Marepuasia

OKOJIOTUYECKHE XapaKTEPUCTUKH monyasiuud. (OCHOBHBIE II0Ka3aTead  IOIYJIALHU:
YUCJIEHHOCTh, IIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, NPHUPOCT, MUrpauus. JluHamuka
YUCJICHHOCTH IONYJIALMU U €€ perysanus

[IpakTHueckoe 3aHsTHE

Ne 11 «IToncy€T NIOTHOCTH NOMYJISILUI Pa3HBIX BUJIOB PACTEHUIN

Tema 4.3.
CoobmecTBa
OpPraHu3MoB,
IKOCHCTEMBbI

Coneprxkanne y4eOHOro MaTepuania

CoobmectBo  opraHu3smMoB  —  Ouoneno3.  CrTpykTypsl  OuoleHos3a:  BHIOBaf,
MIPOCTPAHCTBEHHAs, Tpopuueckas (muuieBas). Bunpl-nomuHantel. CBs3u B OMOLIEHO3E.
Okonoruueckue cucremsl (3kocucremsl). [lonarue o006 »skocucremMe U OHOrEOLEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopot BeliecTB M MOTOK 3HEPTUU B 3KocHcTeMe. Tpoduueckue (MUILIEBbIE) YPOBHU
skocuctemsl. [lumeBbie nenu u cetu. OCHOBHBIE IIOKA3aTeNM JKOCHUCTEMBI: OHOMacca,
NPOAYKIUS. DKOJOTHUECKUE MUPAMUJbL: MPOAYKIMH, YHCICHHOCTH, OuomMaccsl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTB, caMoperyiisinus, pazsutre. Cykneccus

Tema 4.4.
IIpupoanbie
JIKOCHCTEMBI

Conepxkanne yaeOHOro MaTepraia

[Ipupoanbie HKOCHUCTEMBI. JKOCHUCTEMBI peK MU 03&p. ODKOCHUCTeMa XBOWHOTO WM
IMAPOKOJIUCTBEHHOT'O Jieca. AHTpOHOFeHHI)Ie OKOCUCTEMBI. AFpO3KOCPICTCMBI.
YpboskocucrteMbl. buonornueckoe u  XO3SIMICTBEHHOE 3HAYEHHE AarpodKOCHUCTEM U
ypboskocucteM. buopaznoobpazme kak ¢akTtop ycToumBocTH dsKocucteM. CoxpaHeHHE
OHMOJIOTMYECKOTro pa3HooOpasust Ha 3emiie

Tema 4.5.
buocdepa —

Coneprxanue yaeOHOTo MaTeprasa

VYuenue B. U. Bepaanckoro o 6uoctepe. ['pannipl, coctaB u cTpykTypa ouochepsl. XKusoe

OK-01,
OK-02,
OK-04,
OK-07
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rjiooajabHas
IKOCHCTEMA 3eMJIu

BemectBO M ero ¢yHkuun. OcoOeHHOCTH Ouocdepsl Kak TI00aJTbHOW HIKOCHUCTEMBI.
JluHamMu4eckoe paBHOBecHE W oOpaTHas cBsizb B Ouocdepe. KpyroBoporsl BemiectB u
OMOreOXMMHYECKUE IHKJIBl 3JeMEHTOB (yriaepoja, aszora). 30HaIbHOCTH OHOC(hEepHI.
OcHOBHbIE OMOMBI CYIIN

Tema 4.6.
Buansinune YenoseuecTBo B Onochepe 3emin. AHTpororeHHbie u3MeHeHust B onocgepe. [modansHbie
AHTPONOreHHBIX sKosiornueckue mnpoobiembl. CocyliecTBOBaHHE MNPUPOAbI U ueroBeuecTBa. CoxpaHeHHe
(¢axTopoB Ha Omopa3HooOpa3msi Kak OcCHOBa ycroidumBocTH Oumoceprl. OcHOBa parOHAIBLHOTO
onocdepy yIpaBJIeHUs MPUPOAHBIMU pecypcaMH M UX HUCHOIb30BaHUE. JlocThkeHHs OUONOTUU U
OXpaHa IPUPOJBI
IIpakTnueckoe 3anatue (Ha BEIOOP Mpeno1aBaTes)
*B ToM uHciie npodeccuoOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOr0
3aHATHA
[Tpaktruyeckoe 3ansTue «OTX0ABI MPOU3BOACTBa». Ha ocHOBE (enepanbHOTO
KJ1acCU(UKALIMOHHOTO KaTajaora OTX0JJ0B OMPEIENSTh KJIaCC OMAaCHOCTU OTXOJIOB;
arperaTHOe COCTOsTHME U GU3NIEeCKyI0 (OpMY OTXOJI0B, 00pa3yrouuxcs Ha pabodyeM mMecte /
Ha dTanax NpoU3BOJICTBA, CBSI3aHHBIE CO CIEINATbHOCTHIO
Ne 12 «OTx0161 TPOU3BOJACTBAY
WIH «DKOJOTMYECKUE aCHEKThl IPOPECCHOHATBHOMN eSTETbHOCTI
i «lIpodpunaxtrka npodeccuoHaIbHBIX 3a00I€BaHUI
win «BiusiHMe MPOU3BOICTBEHHBIX (PAKTOPOB HA OPTraHU3M YEJIOBEKa
Tema 4.7. IIpodeccnoHaibHO OPHEHTHPOBAHHOE CoJepxkaHHe (ColepKaHue MPUKJIATHOIO
Biusinue MOIYJIs1)
COUABHO- 3/10poBbE U €ro cocTapistonire. PakTopbl, MOJOKUTEIBHO U OTPUIATEIBHO BIUSIOUINE HA
IKOJIOTHYEeCKHX opraHuzM denoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3IEHCTBHI Ha 3II0pPOBbE UEIOBEKA

(¢paxTopoB Ha
310POBbE YeJ0BEeKa

(97eKTpOMarHUTHBIE TMOJIs,, OBITOBAs XHMHSA, W30BITOYHBIC WIYMBI, pagHalus © T.IL.).
AnanTanus opraHM3Ma uesjoBeka K (QakTtopaM OKpyxKaromieil cpenbl. [IpuHIUIBI
(bopmupoBaHus 310poBhecOeperaronero noseaeHus. Puzndeckas aKTUBHOCTb M 3JI0POBbE.
buoxumuueckre aciekThl pallMOHAIbHOTO TUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YmcTBeHHas paboTOCIOCOOHOCTHY

i «BnusiHue abnotudyecknx (pakTopoB Ha YeIOBeKa» (B KaueCTBE TPUITEPOB, CHIKAIOIINX
paboTOCIOCOOHOCTh,  MCHOJB30BATH  YCIOBUS ~ OCYLIECTBICHHS  MPO(ecCHOHAIBHOM
JIeSITeNIbHOCTH: IITyM, TeMIepaTypa, pusudeckast Harpy3ka u T.J.)

IIK 1.1, 1.2

K 1.1, 1.2
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*B TomM uncie npodeccuoHAIBLHO-OPUEHTHPOBAHHOE CO/IeP:KaHue J1a00pPaTOPHOIo
3aHATHUS

B kauecTBe TpUITEPOB CHUKAIOIUX PAOOTOCIIOCOOHOCTD UCIIONIb30BATh YCIOBUS
OCYIIECTBICHHS MPO(HECCHOHAIBHON ACATEIBHOCTU: IIIyM, TEMIIEpaTypa, pu3nuecKkas
Harpyska u T.J.

KonTpoubnas TeopeTnueckne acneKThl IKOJOTHH 2
padora
Paspnen S. buoJiorus B :Ku3HH 14
Tema 5.1. Coneprxkanne y4eOHOro Marepuana 2
Cenexuus Cenekuus Kak HayKa W Ipolecc. 3apoxkJIeHUe celleKUuu U aomectukanus. Yuenue H. U.
KaK HayKa 1 BaBuiioBa 0 LeHTpax MHOrooOpasus M IPOUCXOXKIEHHUS KYJIbTYpHBIX pacTeHHidl. LleHTpsl
npouecc IIPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. CopT, mopozga, mramMM. COBpeMEHHbIE METOAbI
cenekunu. MaccoBblii
U UHAMBUIYAIbHBIM OTOOPHI B CEJNEKUMHM pacTeHUH U KHUBOTHbIX. OLEHKa 3KCTephepa.
bnauskopoacTBeHHOE cKpemuBaHue — MHOpumuHr. Ymncras nauausa. CKpelnMBaHUE YHCTHIX
muHud. [etepo3uc, unu ruOpuaHas cuina. HepoJACTBEHHOE CKpelMBaHHE — ayTOPUIMHT.
Otnanénnas rulOpuauszanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U IOJy4YeHHe
MOJINIIIONJOB. JIOCTHKEHMSI CETEKIIMU PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB
Tema 5.2. buorexHonoruss Kak oOTpaciab MPOW3BOJACTBA. ['€HHAas WHXXEHEpHUs. OTambl CO3JaHUA 2
OcHoBbBI pexomOunanTHOU JIHK u Tpancrennsix opranusmon. Kierounas unxkenepus. Kierounsle OK-01, OK-02,
OMOTEXHOJIOTHH KYJIbTYpPHI. MuUkKpoKJIOHaTBEHOE pa3MHOKEHUE pacTeHui. KnonupoBanue OK-04, OK-07
BBICOKOIIPOYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTHUYECKUE M ITHYECKHE
npo6sembl. 'MO — reneTndyeck MOAMPHUIIMPOBAHHBIE OPTaHU3MBI
Tema 5.3. IIpodeccnoHanibHO OPHEHTHPOBAHHOE CcoJepxkaHue (ColdeprKaHue MPUKJIATHOIO 2
Buorexnosorun MOJLYJIst)
B KM3HU U OcHOBHbIE HaNpaBJIEHUs] COBPEMEHHONW OMOTEXHOIOTHH B TPOPECCUOHATBHON S TeIbHOCTH
npogeccuun 4eJI0BEKa. MeTtopl OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJIOTMUECKUX U TEHEeTHYEeCKHX JKcnepuMeHToB. [IpaBmia mnoucka u aHamu3za
O610dKOJIOTMYeCKOH MH(OPMAIMK M3 Pa3IMYHbIX HCTOYHHKOB (Hay4yHas M y4yeOHO-Hay4dHas
JUTepaTypa, CpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET u apyrue)
[IpakTnueckoe 3aHaTHE 2

No 13 Keiicel Ha aHanu3 wHGOPMAIIMK O HAYYHBIX JOCTIDKCHHSIX B 00JIACTH TE€HETHYECKHUX
TEXHOJIOTHH, KIIETOUHOU WHKEHEPUH, MMUIIEBBIX OMOTEXHOIOTHIA.
No 14 3amura keiica: TpENCTaBICHUE PE3YIbTAaTOB PEIICHUS KEHWCOB (BBICTYIICHHUE C
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MIPE3CHTAIINECH )

*B TOM 4HCJIe l'[p0(l)eCCI/I()HaJ'[I)HO-OpI/IeHTI/IpOBaHHOC coaecpkaHue NNPAaKTUHIECKOIo
3aHATHUA

Tema 5.4.
BuorexHojgorunmn
B IPOMBILILIEHHOCTH

IIpodeccnonaibHO OpEeHTHPOBAHHOE CoJep:KaHuUe (CoepKaHue MPUKIIATHOTO
MOYJIs1)

PazButne HpOMI:IHIJICHHOfI OMOTEXHOJIOTHI U ee IMPUMCHCHUC B KM3HU YCJIOBCKA, IMOUCK U
aHaIM3 MHPOPMALUKU U3 Pa3IMYHbIX UCTOYHUKOB (Hay4yHas W ydeOHO-HayuyHas JUTeparypa,
cpeacTBa MaccoBor MHPOpMaIuH, ceTh IHTEpHET 1 Apyrue)

HpaKTI/IquKI/IC 3aHATUA

Ne 15 Keiicel Ha aHanu3 MHPOpPMALMK O Pa3BUTHUM MPOMBIIUIEHHON OMOTEXHOIOTHH (110
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeicTaBlieHUE pE3YyJIbTaTOB pEIIEHUS KEWCOB (BBICTYIJIEHUE C
MIPE3EHTALNEH )

Tema 5.5. IIpodeccnoHanbHO OPUEHTHPOBAHHOE CoJepkaHue (CoAepKaHue MPUKJIIATHOIO
ConnanbHo- MO/LYJIst)
ITHYECKHE ACMEKThl | DTUYECKHE aCMEeKThl pa3BUTHsI OMOTEXHOJOTUH U MPUMEHEHHE UX B )KU3HU YEJIOBEKA, MIOUCK
OMOTexXHOI0rui U aHauu3 MHQOpPMaluMM M3 pa3IMYHBIX HCTOYHMKOB (HAaydHas M ydeOHO-HaydHas
JUTepaTypa, CpecTBa MaccoBoi nHdopmanuu, cetb IHTepHET 1 apyrue)
[IpakTueckue 3aHsATUS
Ne 15 Keiicel Ha aHanu3 HHPOPMALIUU 00 STHUYECKUX aCMEKTaX Pa3BUTHS OMOTEXHOJIOTHH (10
MUHU-TPYIIIIaM).
Ne 16 3ammra Kkelica: mpencTaBieHHE pe3yJbTaTOB PEIIEHUS KEHCOB (BBICTYIICHHE C
MIPE3CHTAINECH )
Tema 5.6. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE CO/iepKaHHe (CoAepkaHHe MPHKJIATHOIO
Buorexnosiorun MOJLyJIs1)
U TeXHHYeCKHe PazButue OMOTEXHONIOTHMII € TPUMEHEHHEM TEXHMYECKHX cHcTeM (OHMOMH)XeHepus,
CHCTEMBI OnonH(poOpMaTUKa, OMOHMKA) W WX NPUMEHEHHWE B JKM3HU 4YEJIOBEKAa, IMOWUCK W aHaJIHU3

nHbOpMAllMM M3 PpaA3IMYHBIX HCTOYHMKOB (HayyHass M y4yeOHO-HaydHas JUTepaTypa,

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

MK 1.1,1.2
OK-1
OK-2
OK-3
OK-9
MK 1.1,1.2
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CpelcTBa MaccoBoil MHpopmaluu, ceth MIHTepHeT u npyrue)

[IpakTueckue 3aHsATHS 2
No 15 Keiicel Ha aHanu3 wHOpMAIMM O Pa3BUTUU OUOTEXHOJOTUH C IPUMEHEHHUEM
TEXHUYECKUX CUCTEM (I10 MUHU-TPYIIIaM).
No 16 3amura keiica: TpenCTaBICHHUE PE3YIbTAaTOB PEIICHUS KEHCOB (BBICTYIUICHHUE C
MIPE3CHTALNECH )
Komnnekcnwtii ougpghepenyuposannwiit 3auem 2
78

Bcero:
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3. VYcaoBusi peanu3anMuM  NpPOrpaMmbl  001Ie00pa3oBaTeIbHOM
TUCHMILTHHBI

3.1. s peanum3anud NPOrpaMMbl JUCHHUIVIMHBI J0JIKHBI ObITh
NpexyCMOTPEHbI CIeAYIIIHe CTeHaIbHbIe TOMELeHHs

Kabuner «buonoruny, OCHAIICHHBIN 000pyI0BaHUEM: CTOJI
JEMOHCTPALIMOHHBIN  (C  pAaKOBMHOW, TMOJBOAKOM U  OTBEJACHHEM  BOJIbI,
CAHTEXHUKOM,  DJIEKTPUYECKUMHU  PO3ETKaMH,  aBTOMAaTaMH  aBapHITHOTO
OTKJIFOYEHHUS] TOKa), JIaDOpAaTOPHBIA OCTPOBHOWM CTON  (JABYXCTOPOHHHM, C
3aIUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKHUM IOKPBITHEM, HAACTOJIBEM, C TOJCBETKON M 3JIEKTPUUYECKUMHU
pPO3ETKaMH, IMOJBOJAKON 1 OTBEIEHHEM BOJIbI U CAHTEXHHUKOI), CTYJI JIA0OPATOPHBIN
ITIOBOPOTHBIN, PETYJIUPYEMBIN IO BBICOTE.

[IpuMmepHblid  TIEpeUYEeHb  JEMOHCTPALMOHHOTO W JIaDOpaTOpHOIo
000pya0BaHUSI.

JleMOHCTpallMOHHOE 000PYI0BAHKUE U TPUOOPHI:

- KOMIJIEKT BJIYKHBIX IIPENApaTOB JEMOHCTPALMOHHBIN

- KOMILJIEKT repOapues 1o CUCTEMATHUKE pacTeHui C
OIPEJEIUTENbHBIMU KapTOUKaAMHU

- KOMIUIEKT KOJUIEKIIMN JEMOHCTPALMOHHBIN

— M (HPOBON MUKPOCKOT OMHOKYJISIPHBIN (C KaMepoid)

JIabopaToOpHO-TEXHOJIOTUYECKOE o0opyi0BaHue (;1aboparopHoe
o0opynioBaHue, MpuOOPsI, HAOOPHI 7S IKCIEPUMEHTA, UHCTPYMEHTHI):

- MOJIEIIN, MYJISKU, allTUTMKALUN

— KOMIUJIEKT MOJEIEH-aNTUIMKAUA 1€MOHCTPAIIMOHHBIN

— KOMILJIEKT aHATOMUYECKUX MOJIENIEH 1eMOHCTPAlMOHHBIN

- HAOOP MaJCOHTOJIOTUYECKUX MYJISKEN

- KOMILJIEKT OOTAaHUYECKUX MOJENEH IEMOHCTPALIMOHHbBIN

- KOMILUIEKT 300JI0THYECKUX MOJIENIEN TEMOHCTPALIMOHHBIN

- KOMIUJIEKT MYJISIKEHW IEMOHCTPALIMOHHBIN

- CKEJIET YEJIOBEKA

- TOPC YeI0BEKa Pa30OPHBIi

— KOMIUIEKT MOJENEN

- KOMIIJIEKT CKEJIETOB PA3JIMYHbIX KIACCOB JKUBOTHBIX

— TaONHIIBI PesIbePHBIC

- JIEMOHCTPAIIMOHHbBIEC Y4eOHO-HATJISAIHbIE TTOCOOMS

— KOMILJIEKT MOPTPETOB AJi 0(hopMIIeHHs KaOHHETa

— nabopaHTCKas JJ1s1 KaOuHEeTa OMOJIOTHN U IKOJIOTHH

- CTOJI C ALIMKAMU JJIs1 XpaHEHUs/TyMOOi

- Kpecio opucHoe

- CTOJI JTa0OPATOPHBIA MOEUYHBIN

- CYIUMJIbHAS MTAHENb JJIS [TOCY bl

— mkad s XpaHeHus y9eOHbIX TOCcoOmit

- mKad 1715 XpaHeHUs BJIAXHBIX TPENapaToB, 3aMUPAIOIIMIC Ha KITIOY
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— mkad A7 XpaHEeHHUs 1TabopaTOPHON OCYAb/TPUOOPOB

— 71a00paHTCKUNA CTOJ

- CTYJI JIaDOPATOPHBIN

- KOMITJIEKT €PIICH JIJIST MBIThsI TA0OPAaTOPHOM TTOCY/IBI.

[IpumepHBIii  TepedeHb  JEMOHCTPALIMOHHOTO M J1a0OpaTOpHOTO
000py10BaHUSI HOCUT PEKOMEHIATENbHbIN XapakTep.

3.2. UndopManmoHHoe o0ecnevyeHne peajn3auy NporpaMmmbl
OcHoBHas:

l.AraponoBa, WM. b. Dbuonorusa. ba3oBblil ypoBeHb: Y4YE€OHUK JJIst
oOpa30oBaTeIbHBIX OPTaHMU3AIUi, PEATM3YIOMHUX 00pa30BaTEeIbHBIC MPOTPAMMBI
cpeaHero nmnpodeccuoHanpbHOTO oOpasoBanuss / M. b. AradonoBa, A. A.
Kamenckuii, B. M. CuBornazos. — Mocksa: IIpocBemienue, 2025. - 273 ¢. — ISBN
978-5-09-124905-7. - Texcr: AIEKTPOHHBIH. - URL.:
https://znanium.ru/catalog/product/2201867 (nata oopamenus: 15.09.2025).

2.buonorus. 10 knacc. ba3zoBeiit ypoBenb: yueOHuk / B. B. [Taceununk, A. A.
Kamenckuii, A. M. PybnoB [u ap]; moax pea. B. B. Ilaceunmka. - 6-¢ wu3fm.,
crepeotun. - Mocksa: Ilpocsemenue, 2024. - 224 c. - (Jlunusa xu3Hu). - ISBN
978-5-09-116776-4. - TekcrT: AJIEKTPOHHBIN. - URL.:
https://znanium.ru/catalog/product/2174807 (nara oopamenus: 15.09.2025).

JlomotHUTEILHAS

1. FOnakoBa, O. 1. buonorusi: Begaromuyecs yueHsle : yaeoHoe nmocooue st

cpennero npodeccnoHanbHOro oopazopanus / O. U. IOnakoBa. — 2-¢ mu3g.
— Mocksa : UznarensctBo IOpaiit, 2023. — 264 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-11033-3. — Tekct : anextponnsiii // DbC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/475040 (nata oOpaieHus:
17.08.2023).

2. YuebHoe mocoOue A CTYACHTOB IO Auciuiuinae buosnorus (kpaTkui
Kypc JIGKIIUH) st crenuanbHocTedt 27.02.03 ABTOMaTHKa M TeJIeMEXaHUKa Ha
tpancnopre, 23.02.06 TexHudeckas SKCIUTyaTanusi MOJBIKHOTO coctaBa/ H.A.
dEnopona; BTXKT — dmman ®I'6OY BIIO PI'VIIC. — Bonrorpan, 2021. — Pexum
nocryna: 0P BTXKT — ¢unuana PT'YIIC.
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4. KoHTpPOJIb ¥ OlleHKA Pe3yJbTATOB OCBOEHUs 00111e00pa3oBaTe/IbHOM

AUCHUITIIMHBI

Kontponis u omeHka pe3yibTaTOB OCBOEHHUSA 0011€00pa3oBaTebHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/npodeccuoHaabHast
KOMTIETEHIIUs

Pa3zgen/Tema

Tun
MepPONpPUSTHUSA

OICHOYHbIX

OK 01. Bribupars cmocoObl
peuieHHs 3ama4
npoQeCcCHOHAILHON
JESITeIbHOCTH TPUMEHHUTEIIBHO
K pa3JIMYHbIM KOHTCKCTaM

Pasnen 1. Knerka-
CTPYKTYpHO-
(GyHKIIMOHAJIbHAS €IMHULA
JKUBOTO (KpOME TEMBI
1.1.); Pa3nen 2. Ctpoenue
U QYHKIIUN OPTaHU3Ma;
Paznen 3. Teopus
sporonuu; Pasaen 4.
Okonorus; Pazaen 5.
Buonorus B xu3HU

OO6cyxaeHue 1mo Borpocam
JEKIUU

PazpaboTtka rioccapus
3amnoiHeHne  CpaBHUTEIBHBIX
Ta0IHII

TectupoBanue

YcTHBII onpoc

JIUKTaHT Ha UCHOJB30BaHUE
apryMeHTOB, OHOJIOTMYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyansHas
camocCTosITeNbHas paboTa
[IpencraBienue  pe3ynbTaTOB
MPAKTUYECKUX paboT
KoHnTponbHble paboThl

3amura TBOpUECKUX padoT

amnmra VHIUBUTYaTbHBIX
MIPOEKTOB
Brinosnenue 3aJIaHUN

HpOMe)KYTO‘{HOI\/'I aTTeCTallun

OK 02. Hcnons3oBath
COBPEMEHHBIE CpelcTBa
MOMCKa, aHaJIn3a u
UHTEpIpeTannuu
uH(pOopMaluu,u
UH(POPMAaLIMOHHbIE TEXHOJIOTHH

Paznen 1. Knerka-
CTPYKTYpHO-
(GyHKIMOHATBHAS €TUHUIIA
xkuBoro; Pazgen 2.
CrtpoeHue u GyHKIMH
opranusma; Paznen 3.

OnenuBaemast TUCKyCCHS IO
BOIPOCaM JIEKLIUU
PazpaboTka MeHTaNBHOM
KapThl B MUHU T'PYyMIax
BeinonnHenue u 3amura
1a00paTOpHBIX paboT

JUISt BBITIOJTHEHUS 3agau | Teopus sBomonmu; Paznen | IIpencraBnenue  pe3ynbTaToB

npodeccuoHaIbHON 4. Oxomnorus; Pasnen 5. MPAaKTUYECKUX paboT

JeSITEIIbBHOCTH buonorus B )u3Hu [IpencraBieHne yCTHBIX
COOOIIeHUH C Mpe3eHTalue,
MO/ITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB,
PEKOMEHI0BaHHBIX
IIpenoaaBaTeseM

OK 04. O¢ddextusno | Pazmen 1. Knerka- Ob6cyxeHue o Bonpocam

B3aMMOJIEIICTBOBATH U | CTPYKTYpHO- JEKIUU

paborath B
KOMaHjIe

KOJUJICKTUBE U

(byHKIIMOHATBHAS €TUHUTIA
JKUBOTO (Kpome Temsl 1.1.);
Paznen 2. Ctpoenue u

[IpencraBnenue pe3ynbTaTOB
MPAaKTUYECKUX paboT
3amuTa TBOpUYECKUX padoT
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(GYHKIIMHM OPTaHU3MA;
Pasnen 3. Teopus
spomonmu; Pasnen 4.
Okonorus; Pazaen 5.
buonorus B ;xu3HU

3ammura
MIPOEKTOB

WHAUBUAYAJIbHBIX

OK 07. CopnelicTBOBaThH
COXPaHEHHUIO OKpYKaroIIei
CpeIIbL, PECypCcOCOepeKCHHIO,
MIPUMEHSATH 3HAHUS 00
M3MCHCHUU KJIMMAaTa,
MIPUHITUIIEI OEPEHKITMBOTO
IPOU3BOJICTBA, 3P (PEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUAX

Pasnen 4. Oxonorus;
Pa3nen 5. buonorus B
JKU3HU

OO6cyxaeHue 1mo Borpocam
JEKIUU

Pazpabotka rioccapus
3anoiHeHue  CpaBHUTEIbHBIX
TadIIuUI

TectupoBanue

YeTHBIN onpoc

JIUKTaHT Ha UCHOJIBb30BaHUE
apryMeHTOB, OHOJOTHUYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocCTosITeNbHas paboTa
[IpencraBnenue pe3ynbTaToOB
MPAKTUYECKUX paboT
KoHnTponbHble paboThl

3amuTa TBOpUECKUX paboT
3amura WH B TyJIbHBIX
MIPOEKTOB

Brimonnenune 3amanuit
MIPOMEXKYTOUHOM aTTecTaluu

Paznen 3. Teopus
SBOITIOLUHU

KonTposabHas pabora:
«OBOJIOIIMOHHAS OMOTOTHS»

Pazgen 4. Oxomorus;

KonTponbhast pabora:
«Teopernueckne aCEKThI
AKOJIOTHM»
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