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1. O0mas xapakrepucTuka padoueii mporpaMmsl 001Ie00pa3oBaTeJIbHOM

AUCHMILIMHBI « brogorus»

1.1. MecTo AUCHUILUIMHBI B CTPYKType 00pa3oBaTe/ibHO MPOrpamMMbl
CHoO:

O6meobpa3oBaTenbHas auCHUIIINHA «bronorus» sBisieTcss 00s13aTeIbHOM
4acThio  001Ie00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbI B
cootBerctBun ¢ @DI'OC CIIO mno mpodeccun 35.01.27 «Macrtep

CEIBCKOXO03SIHMCTBECHHOTO IMpOU3BOACTBA.

(npogeccuu/cneyuanvrocmu)

1.2. Hean u nuianupyembie pe3yabTAThl 0CBOCHHS TUCHHUILUINHBI:
1.2.1. Heapb AuCUMIIHHBI

Conepxanue nmporpaMmbl 0011e00pa3zoBaTeIbHON TUCIUIUTMHBI « Buonorusy
HAIpaBJIEHO Ha JOCTH)KEHUE pE3yJIbTaTOB €€ U3YYEHHS B COOTBETCTBUU
¢ TpedoBanusasmu GI'OC COO c¢ yyeroM mnpodeccuoHaIbHON HaIlpaBIEHHOCTH
®I'OC CIIO. lens n3ydyeHuss AUCHUIUIMHBI «buonorus» Ha 0a30BOM ypOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(PYHKIIMOHAIbHON
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JEHCTBUII B OTHOIIEHWH OOBEKTOB
YKUBOU MPHUPOABI M PEHICHUS Pa3IMYHbIX KU3HEHHBIX TPOOIIEM.
JlocTikeHne 1end HU3yd4eHus JUCUUIUIMHBL «buosorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs PelIeHUEM CIEAYIOINX 3a/1ay:
. OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl 3HAHUNW O OMOJIOTMUYECKHUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
s (GOpMUPOBAHMSI TPEICTAaBICHUM O E€CTECTBEHHO-HAyYHOM KapTHHE MUDA,
0 METOAaX HAy4YHOI'0 MO3HAHUS, CTPOCHUU, MHOTOOOPa3UH U OCOOEHHOCTSIX KUBbIX
CHCTEM PAa3HOTO YPOBHS OPraHU3AIMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIIEOBAaHUSIX B OMOJIOTHH;
o dopmupoBaHue y OOydYalOIIMXCS TO3HABATEIbHBIX, WHTEIUIEKTYaIbHbBIX

N TBOPUYCCKHUX CITOCOOHOCTEHN B mponecce aHailn3a AdaHHBIX O IIYTAX PAa3BUTHA
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B OMOJIOTMM Hay4HbBIX B3IJISIIOB, UACH M MOAXOAOB K M3YyUYECHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allnu;

o CTaHOBJICHHE Yy oOydJaroumxcss oO0me KyibTypbl, (YHKIIHMOHAIBHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBICHHS OKPY KAIOIIETO
MUpa >KMBOW MPUPOJIbl HA OCHOBAHUM 3HAHUH U OTBITA, MOTYUYEHHBIX IPU U3YUECHUU
OHOJIOTHH,

o dbopMupoBaHre y OOYYarOMIMXCS YMEHHHA WILIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JIESITEIIbHOCTU YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

o BOCIHUTaHUE YOSXKIEHHOCTH B BOBMOXKHOCTHU NMO3HAHUS YEJIOBEKOM >KHUBOM
PUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUYECKUX
HOPM IPU IPOBEICHUH OMOJIOTHYECKUX UCCIEI0BaHUM;

o OCO3HAHUE IIEHHOCTU OWOJOTUYECKUX 3HAHUW [JI1 TMOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

° npUMEHEHUEe MPUOOPETEHHBIX 3HAHWW U YMEHHM B MOBCEIHEBHOW >KU3HU
JUUI. OLICHKH TIOCJICACTBUM CBOEU NIESITEIbHOCTH MO OTHOLICHUIO K OKPY’KAIOILIEH
cpelne, COOCTBEHHOMY 37I0pPOBbIO, 000CHOBaHUE U COOJI0IeHNE MEP MPOPUITAKTUKH
3a00J1eBaHU M.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mme xommnereHuuu (manee — OK) u mpodeccroHabHBIE KOMIIETCHIIUU
(manee — 1K) ®I'OC CIIO B COOTHECEHUHU C JIMYHOCTHBIMHU, METANPEAMETHBIMU
U TMpPEeIMETHBIMU pe3yibTaTaMu oO0ydeHus 0a3oBoro ypoBHs (nmainee — IIPO)

dI'OC COO npencraBieHbl B TaOJIUIIE:



Kox v nanmenoBanue
(opmupyembIx
KOMIIEeTeHI M ii

l'[.nalmpyeMbIe pe3yJbTaThbl 0OCBOCHUA NIPOrpaMMbI 10 JUCHUIIJIHHE

Oo6mme!

JMcuunIMHapHble?

OK 01. Beibupath
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeIbHOCTH
PUMEHUTEIBHO

K Pa3JIMYHBIM
KOHTEKCTaM

JInuaOCTHBIC PE3YJIbTAThI JOJDKHBI OTPAXKATh B YaCTH!
TPYAOBOTO BOCIIUTAHMUSL:

- TOTOBHOCTH K Tpyay,
MacTepcTBa, TPYyA0I00ue;

- T'OTOBHOCTB K aKTUBHOM ACATCIIBHOCTH
TEXHOJIOTUYECKOM M COLMAIbHOW HalpaBIEHHOCTH,
CIIOCOOHOCTh HHUIAUPOBATH, IUIAaHUPOBATH
U CaMOCTOSITEIbHO BBIIOJIHATH TAKyHO 1€ TEIbHOCTb;
- MHTEPEC K pa3IMuHbIM cepaM mpodhecCHOHATEHON
NEeSITETbHOCTH.

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:
Osnanenue YHUBEPCAIbHBIMU yueOHbIMU
II03HaBaTCJIbHBIMU I[ef/'ICTBI/ISIMI/II

a) 6a30Bble JOIMUYECKUE ICHCTBUSA:

OCO3HAaHUEC 1L CHHOCTH

- CaMOCTOSITEIIBHO ¢dbopMyMpoBaTh u
aKkTyaJIu3upoBaTh mpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh  CYIIECTBEHHBIM  IpHU3HAK

NUJINn OCHOBAHUA JIA CpaBHeHI/Iﬂ, KJ'IaCCI/I(i)I/IKaHI/II/I
1 0000IIeHMS;

- OompeAensATh IEMU  JIEATEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBIABJIATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/IFI B
paccMaTpUBAEMBbIX SBJICHUSX;

3aaaBaTb

ITP6 1. ChopmupoBaHHOCTH 3HAHUU O MECT€ U PO OHOJIOTHH
B CHCTEME HAy4yHOro 3HaHMs;, (YHKIMOHAJIHHOH TPaAaMOTHOCTH
YeJI0BeKa ISl PELICHNUs )KU3HEHHBIX MPOOIIEeM.

[IP6 2. CdopMHpOBaHHOCThL YMEHHUS PACKpPBIBATh COJEpPIKAHUE
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB U TOHSATHI: KU3HB,
KJIETKa, TKaHb, OpPraH, OpraHU3M, BUJ, MOMYJALHUSA, SKOCHUCTEMA,
ouorneHo3, onochepa; Metadbom3M (0OMEH BEIIESCTB U TPEBPAIICHUE
SHEpPTruM), ToMeocTa3 (camoperyisnus), OHOCHMHTE3 Oeika,
CTPYKTypHasi OpraHu3alus SKUBBIX CHUCTEM, JHUCKPETHOCTb,
caMOpeTyJISIIHS, CaMOBOCITPOU3BE/ICHUE (penpomyKIus),
HACJIEJICTBEHHOCTh, HM3MEHYMBOCTh, 3HEPrO3aBHUCUMOCTb, POCT
U pa3BUTHE, yPOBHEBAs OpraHMU3aIlysl.

[IP6 3. CdopmMupoBaHHOCTb YyMEHHUS PACKpbIBaTh COJAEpKAHUE
OCHOBOTOJIAraroux OM0JIOrMYECKUX TEOPUI U THIIOTE3: KJIIETOUHOM,
XPOMOCOMHOM, MYTallMOHHOM, HBOJIOLMOHHON, MPOUCXOXKICHUS
KU3HU U YE€JIOBEKa.

[1P6 4. CdopmupoBaHHOCTH YMEHUs packpbIBaTh
OCHOBOIIOJIArarone OMOJOTHYECKUEe 3aKOHBl U 3aKOHOMEPHOCTH
(I Menpens, T. Moprana, H.J. BasunoBa, 3. I'ekkens, O.
Mronnepa, K. bopa), rpaHuisi MX NOPUMEHUMOCTH K IKHUBBIM
CHUCTEMaM.

I1P6 5. IlpuoOpereHue ombplTa NPUMEHEHHS OCHOBHBIX METOJIOB
Hay4yHOTO TIO3HAHMSI, HCIOJIb3YEMbIX B OWOJIOrMU: HAOIIOACHUS
U OIMCAHMS JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHMI; OpraHU3alUH
U TMpOBEACHUS OWOJOTMYECKOTO JKCIIEPHUMEHTA, BbLIBHKCHHUSI

! O6mme pe3ynbTaThl chOPMYTHPOBAHBI B COOTBETCTBHH C IMYHOCTHEIMH M METanpeaMeTHbIMU pesyibTaramu ®TOC COO, B GpOpMHUPOBAHHM KOTOPHIX Y4aCTBYeET
o0meobpa3oBaTenbHast JUCIUILUINHA.

2 JIuCUUIUIMHAPHBIE PE3YNBTAaThl CPOPMYIUPOBAHBI U IPOHYMEPOBAHBI B COOTBETCTBHH ¢ TPEOOBAHUSMHU K MPEAMETHBIM pe3yibTaraM 6a3o8oro yposus ([IP6) ®T'OC COO (Tlpukas
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- BHOCHUTHh KOPPEKTHUBBI B JIESATEIBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISAM, OIEHUBATh PUCKU
MMOCJICACTBUI NCATCIbHOCTH;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJAJETh HaBBIKAMU Y4eOHO-HCCIIEI0BATEIHCKOM
Y TIPOCKTHOM JESATEIHHOCTH, HABBIKAMH pa3perieHus
npo0Jem;

- BBIBIIATH
U aKTyaJu3upoBaTh 3a/aady,
ee  peIleHHus, HaXOJIHUTh
JI0OKa3aTelIbcTBAa CBOMX  YTBEPXKACHUH,
rapamMeTpbl U KpUTEPUH PEIICHNUS,

- aHATW3HPOBATHh TIOJYYCHHBIC B XOJC PEIICHUS
3aJaud pe3yibTaThl, KPUTHUYECKU OLEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHHUE B
HOBBIX YCJIOBHUSX;

pa3pabarbIBaTh TUIAH PEHICHHS TPOOJIEMBI C YIECTOM
aHajan3a UMEIOIIUXCS MaTepUaTbHBIX u
HeMaTepUalbHBIX PECYPCOB;

-- yMETh TIEPEHOCHTH 3HAHUS B II03HABATEIHHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- yMeTh WHTECTPHPOBATh 3HAHWUS W3 Pa3HBIX
MPEeIMETHBIX O0IacTei;

- BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHATEHEIC
MOJIXO/IBI U PEIICHUS

IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU
BBIJIBUT'ATh THUIIOTC3Y

ApPTYMCHTBI JJIA
3aaaBaTb

TUINIOTE3, BBISBICHUS 3aBUCUMOCTH  MEXIY  HCCIEAYEeMbIMU
BEIMYMHAMHU,  OOBSCHEHHUS  TMOJYYCHHBIX  pEe3ylbTaTOB U
(dhopMyHpOBaHs BHIBOJOB C MCIOJIH30BAHUEM HAyYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB.

I[TP6 6. CdopMUPOBAHHOCTh yMEHHSI BBIICTSATh CYIIECTBEHHBIC
PU3HAKU BUPYCOB, KJIIETOK MPOKAPUOT U SYKApUOT; OJTHOKIETOUHBIX
U  MHOIOKJIETOYHBIX  OpraHM3MOB, BHJOB, OMOI€OLIEHO30B
U DKOCHCTEM; OCOOCHHOCTH MpOIECCOB OOMEHa BEIIECTB
U TIpEeBpAILEeHUs YJHEPTUHU B KIETKE, (OTOCHHTE3A, TNIACTUYECKOTO U
JHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meilo3a,
OTUIOZIOTBOPEHHUS, PA3BUTUS W PA3MHOXKEHHUS, WHIUBHUAYaJIbHOTO
pa3BUTHsl opraHu3Ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBaHHUE,
€CTeCTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHCIIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOUTaHUs, BIUSHUS KOMIOHEHTOB SKOCHCTEM,
AHTPONOT€HHBIX U3MEHEHUI B 3KOCUCTEMAaX CBOE MECTHOCTH,
KpYroBOpOTa BELIECTB U MPEBpALCHIE SHEPTUU B buocdepe.

I[IP6 7. CdopMUpOBaHHOCTH YMEHHUSI IPUMEHITH IOJyUYECHHBIE
3HaHUS JUIS OOBSICHEHUS OMOJOTMYECKUX IPOLECCOB M SBICHHIA,
JUISL TIPUHSATHS TPAKTHUECKUX PEUICHHH B TMOBCEIHEBHOM KHU3HU
C LIeNbI0 o0ecreueHnst Oe30MacCHOCTH CBOETO 370POBbs U 3/10pPOBbS
OKPY’KaIOIIMX JIF0AEH, COOII0IEHUS 310pOBOr0 00pa3a KU3HU, HOPM
rPaMOTHOTO TOBEAEHUA B OKPYKAIOWIEW MPUPOJHON CpENE;

IIOHUMaHHEe  HEOOXOOUMOCTH  HCIONB30BAaHUSA  JTOCTHIKEHHI
COBPEMEHHOW OWOJOTUU M OMOTEXHOJOTHM ISl PalMOHAIBLHOTO
IPUPOJONOIB30BAHMS.

[TP6 8. CdopMHUPOBAHHOCTh YMEHHsI peIIaTh OWOJIOTHYECKHE
3a/la4¥, COCTABJIATH TIE€HOTUIIMYECKUE CXEMBI CKPEIIMBAHUS IS
Pa3HbIX TUIOB HACJIEJOBAaHUSI IPU3HAKOB Y OPTaHU3MOB, COCTaBIIATh
CXEMBI IIEPEHOCA BEIIECTB ¥ PHEPTHH B IKOCUCTEMaX (LI MUTAHUS,
MUIIEBHIE CETH).

IIP6 9. CdopMUpOBaHHOCTb YMEHHUH KPUTUYECKH OIICHHWBATh
nHpopmannio  OHWOJIOTMYECKOTO  COJEp)KaHUs, BKIIOYAIOLIYIO
IICEBJJOHAYYHbIE 3HAHWS W3 paA3IUYHBIX HCTOYHUKOB (CpencTBa
MaccoBod  MHGOpPMalMK, HAYYHO-NIOMYJSIPHBIE  MaTepHalibl);




WHTEPIPETUPOBATH TUYECKUE ACIIEKThI COBPEMEHHBIX
HCCIEOBaHUN
B Owonoruu, MeIUIMHE, OWOTEXHOJOTUH; paccMaTpUBaTh
ri100aabHBIE JKOJIOTMYECKHE POOJIEMBI COBPEMEHHOCTH,
¢dbopmupoBaTh

10 OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3UIUIO.

IMP6 10. CdopmupoBaHHOCTH YMEHHH cO37aBaTh COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OHOJOTHYECKOM
MH(OPMAIINY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCITIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 02. Hcnonb3oBaTh
COBPEMCHHBIC
CpeICTBa MOUCKA,
aHaim3a

Y MHTEPIIPETAUH
uHpopmanuu

U nH()OpPMAIOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npodeccnoHaIbHON
JeSITeTbHOCTH

JImgyHOCTHBIC PE3YIbTAThI JOJDKHBI OTPAXAaTh B HaCTH:
HCHHOCTHU HAYYHOTI'O ITO3HAHUA:

-chopmMupoBaHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKH W OOIIECTBEHHON MPaKTUKH,

OCHOBAHHOTO

Ha JMAJIOTe KyJIbTYP, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET'0 MECTa B MOJIUKYJIBTYPHOM MUDE.
MertarnpenMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
Ognanenue YHHUBEpCATbHBIMU yueOHbIMU
MI03HABATEIbHBIMA JACHCTBHUSMH:

B) paboTta ¢ uHpopmaruei:

- BIAQACTh HaBBIKAMH TIOJyYeHUs WHPOpMAIHUN
U3 MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIIATH TOUCK, AaHAIN3, CHCTEMAaTHU3AIUIO

U MHTEpIpeTaluo WHPOPMALUU PA3JIUYHBIX BUIOB
1 GOpM Ipe/ICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ yueToM
Ha3HauYeHUs WH(OpPMAIMM W [EJNEeBOH ayJauTOpHH,
BBIOMpAst ONITUMAIIBHYIO (hOPMY MTPEICTABICHUS

U BU3yaJIH3allHu;

- OLEHMBaTh  JIOCTOBEPHOCTH,
UHPOpMALlUK, €€ COOTBETCTBHE
MOpPaJIbHO-ITUYECKHM HOpMaM;

JICTUTUMHOCTD
IMpaBOBbBIM U

ITP6 1. ChopmupoBaHHOCTH 3HAHUK O MECT€ W PO OHOJIOTHH
B CHCTEME HAy4yHOro 3HaHMs;, (YHKIHMOHAIHHOW TPaAaMOTHOCTH
YeJloBeKa JJIs PEeLeHUs KU3HEHHBIX MPoOJIeM.

I[IP6 7. CdopmMupoBaHHOCTb YMEHHUS TPUMEHSTH IOJYYCHHBIC
3HaHUS JUIS OOBSICHEHUS OMOJOTMYECKUX IPOLECCOB M SBICHHIA,
JUISL TIPUHATUS MPAKTHUYECKUX PEUICHUM B MOBCEIHEBHOM >KU3HU
C LIeNbpI0 o0ecneueHns Oe30MaCHOCTH CBOETO 370POBbs U 3/10pPOBbS
OKPYKAIOIIMX JIF0JIed, COOII0ICHUS 3A0POBOr0 00pasa KU3HU, HOPM
rPaMOTHOTO TOBEAEHUA B OKPYKAIOWIEW MPHUPOJHON CpENE;
NOHUMaHUE  HEOOXOJMMOCTH  MCIIONB30BaHMUS  JOCTHOKEHHM
COBPEMEHHOW OWOJOTUU M OMOTEXHOJOTHM [JISi PalMOHAIBLHOTO
IPUPOIONOIB30BAHUS.

[MP6 10. CdopmMupoBaHHOCTH YMEHHUN CO37aBaTh COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTMYECKOMH
MH(}OPMAaLIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
HNOHATHIHBIN anmapaT 61MoI0run




- UCTIOJIB30BATh CPEACTBA HH(POPMAITMOHHBIX
U KOMMYHMKAIIUOHHBIX TEXHOJOIMH B pELICHUU

KOTHUTHUBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  3a]ad c coOr0IeHHEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH OE€30MacHOCTH,
TUTUEHBI,  pecypcocOepekeHHs, MPaBOBbIX U
OTHYECKUX  HOPM,  HOPM  HH(POPMAIIMOHHOMN
0e30MacCHOCTH

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATh

U paboTath B
KOJJICKTHBE U KOMaH/1e

JIn4HOCTHBIE pe3yNbTaThl JOJIKHBI OTPAYXKATh B YACTH:
LEHHOCTH HAay4YHOI'O IMO3HAHUS: OCO3HAHUE LIEHHOCTH
HAay4YHOH JESTEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
MPOCKTHYI0 U MCCIEI0BATEIbCKYIO JI€ATEIbHOCTh
WHJUBUIyAIBHO U B TPYIIIIE.

MeranpeamMeTHbIe pe3yabTaThl JOJKHBI OTPAXkKaTh:
OBnazieHne yHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU
NENCTBUSIMU:

0) cOBMECTHasl I€SITEIIbHOCTD:

- TIOHMMaTh M MCHOJIb30BaTh IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- TOpUHUMATh LEJId COBMECTHOW JIESTENIbHOCTH,
OpraHW30BBIBATH M  KOOPAUHUPOBATH JACHUCTBUS
M0 €€ IOCTHIKEHMIO: COCTaBIIATh ILIAH JCHCTBUM,
pacnpenenarb pojii C y4eTOM MHEHMH YYaCTHHUKOB
00CyXJaTh pe3yiabTaThl COBMECTHOM paboTHI.
OBnazeHne  YHUBEPCAJIbHBIMU  PETYJISTUBHBIMU
JEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- MIPUHUMATh MOTHUBBI M APTYMEHTHI APYIHX JHOACH
MIPY aHAJIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYTUX JHOIEH

Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3HUIIHH
JIPYTOro 4eJI0BEeKa

IIP6 5. IlpuoOpereHUe OMbITA MPUMEHEHUS OCHOBHBIX METO/OB
HAYYHOT'O ITO3HAHMSI, UCIIOJIb3YEMbIX B OMOJIOTHHU: HAOIFOICHUS
Y OIHMCAHMSI KUBBIX CHCTEM, MPOIECCOB W SIBJICHUM; OpPTaHU3aINN

H IIPOBCIACHHA OHOJIOrUYECKOI0 OKCIICPUMCHTA, BbIABUIKCHUA
THUIIOTC3, BBIABJICHUA 3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU
BCIMYHMHaAMHU, 00BsACHEHHS IMOJIYYCHHBIX PE3yJIbTaTOB

U (popMyIMpOBaHUS BBIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX MOHATUMH,
TEOPHl U 3aKOHOB




OK 07.
ConeilicTBOBaThL
COXPaHCHUIO
OKPYKaroIle CpeJibl,
pecypcocOepereHuIo,
HMPUMCHSTH 3HAHUS
00 U3MCHCHUH
KJIUMAaTa, MPUHIUITBI

JIn4HOCTHBIE pe3yNbTaThl JOJIKHBI OTPAYXKATh B YACTH:
9KOJIOTMYECKOr0 BOCIHTAHUSA: - C(POPMUPOBAHHOCTH
JKOJIOTMYECKOW KYJbTYpbl, ITOHHUMAaHUE BIIUSHUS
COIIMAIbHO-3KOHOMUYECKHUX IIPOLIECCOB Ha
COCTOSIHUE TPUPOJHOM M  COLMAJIBHOM  CpElbl,
OCO3HaHHE TIIOOATBHOTO XapakTepa IKOJIOTUYECKUX
npo0Jem;

- INTAHUPOBAHUE U OCYLIECTBICHUE ACUCTBUI

IIP6 5. IlpuoOpereHUe OMbITA MPUMEHEHUS OCHOBHBIX METO/OB
HAYYHOTO TIO3HAHUS, WCIOJb3yeMbIX B OHMOJIOTMW: HAOIFOJCHUS
Y OMHCAHUS KUBBIX CHCTEM, TIPOIIECCOB U SIBJICHHI; OpraHu3aluu

U IIPOBEACHUA OHOJIOrHYECKOT0 OKCIICPUMCHTA, BBIABHUXKXCHUSA
THUIIOTE3, BbIABJICHUA 3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU
BCIMYHMHAMHU, 00BACHEHHUS IMOJIYYCHHBIX PE3yJIbTaTOB

1 (popMyTHpOBaHUS BEIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX MTOHSATHH,
TEOPHI U 3aKOHOB.

OepexIINBOro B OKpyXXaromieil cpene Ha ocHoBe 3HaHus wnened | [IP6 6. CpopMupOBaHHOCTH yMEHHUS BBIICIATH CYIIECTBEHHBIC
MIPOU3BO/ICTBA, YCTOWYHBOTO Pa3BUTHUS YETIOBEUECTBA; PU3HAKU BUPYCOB, KIIETOK MTPOKAPUOT U DYKAPUOT; OJJHOKJIETOUHBIX
3¢ heKTHBHO - aKTUBHOE HEMNpUATUE IEHCTBUI, IPUHOCSIINX BPEA | U  MHOIOKJIETOYHBIX  OpPraHM3MOB, BHJOB, OMOI€OLEHO30B
NeiicTBOBAThH OKpYXaroleu cpene; U DKOCHCTeM; OCOOCHHOCTH TpOIECCOB OOMEHa BEIIECTB
B UPE3BBIYANHBIX - yYMEHHE TPOTHO3MPOBATh HEOJIArONMPHSTHBIC | M MPEBPAIICHUS SHEPTHH B KJIETKE, (POTOCHHTE3a, IIACTHYECKOTO
CUTYaLUAX 9KOJIOTHYECKHE TOCJIEICTBUS MPEANPUHUMAEMBIX | 1 JHEPreTUYeCKOro oOMeHa, XEeMOCHHTe3a, MHTO3a, Melo3a,
JeICTBUH, IPeIOTBpALLATh UX; OTUIOZIOTBOPEHHUS, PA3BUTUS W PA3MHOXKEHHUS, WHIUBHUIYaJIbHOTO
- pacIIMpEeHHE OIbITa EATEIbHOCTH IKOJIOTUYECKON | pa3BUTHUS OpraHu3Ma (OHTOreHes3a), OOpbhObI 3a CyIlecTBOBaHHE,
HaIpPaBJIEHHOCTH. €CTeCTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHCIIOCOOICHHOCTH
MertanpeameTHble pe3yabTaThl 10JKHBI OTPaXaTh: OpPTaHU3MOB K cpeJie OOMTaHUS, BIUSHHS KOMIIOHEHTOB 3KOCHCTEM,
OBnaneHre yHUBEPCaIbHBIMH KOMMYHUKATHBHBIMH | aHTPOIIOI€HHBIX M3MEHEHU B IKOCHCTEMaX CBOEH MECTHOCTH,
JIEHCTBUSIMHU: KpyroBOpOTa BEIIECTB U MPEeBpallieHne YHEPruu B 6uocdepe.
0) cCOBMeCTHas JEATEIbHOCTD: I[IP6 7. CdopMupoBaHHOCTb YMEHHUS TMPUMEHSTH IOJYYCHHBIE
- TOHMMaTh M UCHOJb30BaTh MPEUMYIIECTBA | 3HAHUS JUIsl OOBSCHEHUS OMOJIOIMYECKHX IPOILIECCOB U SBJICHUM,
KOMaHJAHOW ¥ MHIMBUYaTbHOU paboThI; JUISL IPUHATUSL NMPAKTHUUYECKUX PEUICHUN B MOBCEIHEBHOM >KM3HU
- TpUHUMATh UEJIH COBMECTHOW JEeSATENBHOCTH, | C IeJIbI0 oOecreueHusi 0€30MaCHOCTH CBOETO 3/I0POBBS M 370POBbS
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS OKPY’KaIOIIMX JIF0AEH, COOII0IEHUS 310pOBOr0 00pa3a KU3HU, HOPM
M0 €€ JOCTH)KEHHUIO: COCTaBJISITh IUIAH JCHCTBHUH, | TPAMOTHOTO TMIOBEJACHUS B OKPYXKAIOWIEH MNPUPOAHON Cpene;
pactpenensTh pojad C Y4eTOM MHEHUN yYaCTHHKOB | IOHMMaHUE  HEOOXOJUMOCTH  HCIONIb30BAaHUSA  JIOCTHIKEHUN
00CyX)IaTh pe3yJbTaTbl COBMECTHOM pabOTHI COBPEMEHHOW OWOJOTUU M OUOTEXHOJOTHUN [JISl PalMOHAIHLHOTO
IPUPOAONOIB30BAHUS
K3

3 VkaspiBatorcs 1K, 31€MEHTBl KOTOPBIX (DOPMHUPYET MNPUKIAAHOW MOIYyb (MPO(ECCHOHANBLHO OPUEHTUPOBAHHOE coiepxkanue) B cootBerctBuu ¢ DOIOC peanusyemoit
npodeccun/cnennansHocty CIIO.




2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHON JTUCHUILIHHbBI

2.1. O0beM JUCUUILJIMHBI U BUbI Y4e0HO# padoThl

Bun yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 144
BT. 4.

TEOPETUUECKUE 3aHITHUS 88
MIPAKTUYECKHUE 3aHATUS 32
nabopaToOpHbIC 3aHATHS 18
KOHTPOJIbHBIE PaOOThI 6
OcHoOBHOe coiep:KaHue 102
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJEPKAHNUE 42
IIpomexyTounas arrecTanms (9K3aMeH) 6
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2.2. TemaTHu4eCKHMH IUIAH U COACPKAHUE TUCHUILTUHBI « bHOTOTMSDY

Ne ypoka ®opmu
pyeMbl
HaumenoBanue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M PO(ecCHOHAILHO OPHUEHTHPOBAHHOE), Oo0bem e
pa3/iesioB U TeM JadopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4acoB | KOMIIe
TeHUH
"
1 2 3 4
OcCHOBHOe co/iep:KaHue
Pa3nen 1. buoJsiorusi kak Hayka 2
Tema 1.1. | Conepkanue yueOHOTO MaTepuasa 2 OK-01,
1-2 buonorus B | buonorus — Hayka o xuBoM mnpupozae. CBsi3u OMOJIOIMH C OOIIECTBEHHBIMH, TEXHUYECKUMH U OK-02,
CUCTEME HayK JIPYTUMH €CTECTBEHHBIMU HayKamu, Gpuinocopuei, penuruen, STUKO|, 3CTETUKON U mpaBoM. PoJb OK-04,
ouonoruu B GOpMUpPOBAaHUM COBPEMEHHON HAay4HOU KapTHHBI Mupa. CuctemMa OMoJIOTHYECKUX HaYK. OK-07
MeToapl TMO3HAHUS KUBOW MPHUPOABI (HAONIOIEHUE, OSKCIEPUMEHT, OIMCaHUE, H3MepeHue, IIK...
KJaccu(uKalus, MOJICITMPOBAHUE, CTATUCTHYECKAsi 00paboTKa TAHHBIX )
Pa3znen 2. 7)KuBble cuCTeMbI M UX OPraHU3 AU 2
OK-01,
Tema 2.1. | Conepxanue yueOHOTO MaTepraia 2 OK-02,
3-4 Obmas XKusbie cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3yueHusi Ouonoruu. OTIMYUE KUBBIX CUCTEM OT OK-04,
XapaKTepUCTHKA | HeOpraHudeckoi mpupopl. CBolicTBa OMOCUCTEM U UX pazHooOpasue. OK-07
KU3HU VYPpoBHHM OpraHu3alMd OMOCHUCTEM: MOJIEKYJISPHO-T€HETUYECKUH, KIETOUHBIM, OpraHW3MEHHBIH, IIK...
MOMYJISIIIMOHHO-BHUI0BOM, SKOCUCTEMHBIH (0MOreo1ieHOTHUECKH ), OrochepHbIi
Pa3znen 3 Xumuuecknii COCTaB M CTPOCHHE KJIETKH 18
Tewma 3.1. Cognepkanue yueOHOro MaTepuasa 2
5-6 XUMHUYECKUN XHUMHYECKUHN COCTaB KIETKU. XUMUYECKHUE DJIEMEHTBI: MAaKpOAJIEMEHTHI, MUKPOdJIeMEHTh. Bona u OK-01,
COCTaB KIIETKH. | MUHEpaJibHble BellecTBa. DyHKIMM BOABl U MHUHEpalIbHBIX BellecTB B kierke. [lomnep:kanue OK-02,
Bona OCMOTHYECKOro OanaHca OK-04,
1 MHUHEPAJBHBIC | [TpakTHYECKOE 3aHATHE 1 OK-07
BCHICCTBA Ne 1 «buonoruueckas poiab MHUHEpAJIbHBIX BEIIECTB B OOECHEUEHUU KU3HENEATEIbHOCTH IIK...
OpPraHU3MOB, MTPOSIBICHUS AUcOaIaHCa MUHEPAIbHBIX 3JIEMEHTOB)
Tema 3.2. Conepxkanne yueOHOro MaTepuaa 8

11




7-8
9-10
11-12

13-14

buonornuecku
Ba)KHBIC
XUMHUECKHE
COEIUHCHMUS

benku. CocraB u cTpoeHue OeiaKoB. AMHUHOKHCIOTHI — MOHOMEpHl OenkoB. HesameHnumbie u
3aMEHHMbIE aMUHOKUCIIOTHI. AMHUHOKUCIIOTHBIM COCTaB. YPOBHM CTPYKTYpbI OEIIKOBON MOJIEKYJIBI
(mepBuYHas1, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUUECKUE CBOICTBA OEIKOB.
buonornueckne GpyHKIIMN OCIKOB.

®depmeHThI — OuoJornueckue karanu3aTopsl. CTpoeHue GpepMenTa: akTHBHBIN IIEHTp, CyOCcTpaTHast
cneuuduynocts. Kodepmentsl. Buramunbl. Otauuuss (GEepMEHTOB OT HEOPraHUYECKUX
KaTaJIM3aToOpOB. YTJIEBOMABL: MOHOCAxXapHbl (ITHOKO3a, pu0d03a M Ie30Kcupud03a), Jucaxapuibl
(caxapo3a, J1akTo3a) U Mojimcaxapusl (Kpaxmai, TIMKOreH, 1eJUIi0103a). bruonornueckue GpyHkuuu
yraeBofoB. Jlunuapl: Tpuriauuepusl, ¢ochomunuapl, crepounsl. ['mapodunbHO-rHIpOhOOHBIE
cBoiicTBa. buonoruueckue ¢yHkuun aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U JIMIUAOB KaK
MCTOYHUKOB SHEPIUH.

Hyxneunnossie kucnotsl: JIHKu PHK. Hykneotuabl — MOHOMEPBI HyKJIEHMHOBBIX KUCIOT. CTpoeHue
u pynkuuu JJHK. Ctpoenue u pyakmmu PHK. AT®: crpoenne u GyHKIUU

JlaboparopHsble 3aHATHS

Ne 1 (ua Be16Op npenonasarens) «Onpenenenre ButamuHa C B IPOAYKTaX MUTAHUS

i «OnpeeneHne HaATMIUs KpaxMaia B MIPOyKTaxX MUTAHUS.

Ne 2 (na Be1OOp nipenogaBares) «I uapodribHO-rHAPOGHOOHBIC CBOKWCTBA JTUITHIOBY

i «V3y4eHne KaTaIuTHIECKON aKTUBHOCTH (DePMEHTOB (Ha MIPUMEpPE aMIJIa3bl WIIH KaTajaa3bl)y

15-16
17-18
19-20

21-22

Tema 3.3.
CtpyKTypHO-
(GyHKIHOHATIbHA
s OpraHu3anus
KJIETOK

Cogepxanue yueOHOro Marepuasa

[Mutonorus — Hayka o kjeTke. KinetouHas Teopusi — mpuMep B3aUMOJEHCTBUS UIel U (aKkToB B
HAy4YHOM ITO3HaHUU. MEeTO/IbI N3yUEHUs KIETKH.

Knetka kak nenoctHas xkuBas cucrema. O011re npu3Haky KJIeTOK: 3aMKHYyTasi Hapy>kHast MeMOpaHa,
monekyibl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelika.

Tunsl KJIETOK: SyKapuoTHUecKas U mpokaprotudeckas. OCOOEHHOCTH CTPOEHUS TPOKAPUOTUYECKON
kietku. Kierounas crenka 6akrepuif. CTpoeHue 3ykapuoTHUyeckoi KiIeTkH. OCHOBHbBIE OTIMYHS
pacTUTEIbHOU, UBOTHON M TpUOHOHN KieTKU. [loBepXHOCTHBIE CTPYKTYpbl KJIETOK— KJIETOUHAs
CTEHKa, TTIMKOKAIUKC, UX QyHKkiuu. [Tnasmarndeckas memOpaHa, ee CBOWCTBA U (DyHKIIUH.
[Mutonnazma u ee opranouabl. OnHomemMOpanHble opraHou bl kinetku: OIIC, anmapat [Nomabaxwy,
nn30coMbl. [loyaBTOHOMHBIE OpraHOMIBI KIETKU: MUTOXOHJpHHM, IutacTuisl. IIpomcxoxneHnue
MUTOXOHJIpUM ¥ mactua. Buael mmactun. HememOpanHble OpraHoubl KIETKHA: PUOOCOMBI,
KJIETOYHBINA LEHTP, UEHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMM OpraHOWO0B KJIETKH. BKiroueHusl.
SAnpo — perynaropHbiii neHTp kieTku. CTpoeHue sapa: sigepHas 000J0uKa, KapHoIlia3zMma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBI. TpaHCHOPT BEIIECTB B KIETKE

JlaGopaTopHblie 3aHITHS
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Ne 3 (na BbIOOp mpenonaBarensi) «CTpoeHHE KIETKU (pacTeHUs, >KUBOTHbBIE, TPUOBI) U KIETOYHBIC
BKITIOYCHUS (Kpaxmail, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )»

win «V3ydeHue CTpoeHus KIIETOK PACTCHHUIA, )KUBOTHBIX U OAKTEPHi 110l MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpernapaTax U HX OIMHCaHUEY.

Ne 4 «JIponnmaeMocTh MeMOpaHbl (TIA3MOJIH3, JIETUIA3MOIIU3)»

Pa3pean 4. ’KuznenessTeJbLHOCTDL KJIETKU

10

23-24
25-26

Tema 4.1.
OOMeH BelecTB
U TIpeBpaIlCHUE
SHEPrUuu

B KIIETKE

Conepkanue yueOHOro Matepuasa

OOMeH BemecTB, WM METabO0Iu3M. ACCUMIIISIUS (TUIACTUYECKHH OOMEH) M JTUCCUMMJISIIUS
(oHepreTnyeckuii OOMEH) — JBE CTOPOHBI EIMHOTO Tporecca Merabonu3ma. Poib 3akoHOB
COXpaHCHHs BEIIECTBA W DSHEPrMM B IOHMMAaHUM MeTa0oiu3Mma. Turbl OOMEHa BEIECTB:
aBTOTpOGHBIN U TreTepoTpodHbIil. Poib GpepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAILICHHH SHEPTHH B
KJICTKE.

®otocunres. CeroBas u TeMHOBas (a3bl poTocunaTesa. Peakumun dorocuntesa. DPpdekTuBHOCTH
¢orocuHTe3a. 3HaueHHe (QOTOCHHTE3a A KU3HM Ha 3emiie. BnusHue ycnoBuil cpeasl Ha
($OTOCUHTE3 U CIIOCOOBI IMOBHIIICHHUS €T0 MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUN. XEMOCHHTE3.
XeMocuHTE3Upyomue 0aKTepuu. 3HAaYCHHE XEMOCHHTE3a JUIsl )KU3HHU Ha 3eMIie.

OHepreTuyecknii oOMEH B KJETKe. PaciieniieHue BEIIECTB, BBIICICHHUE W aKKyMYyJIHPOBaHUE
DHEPIUM B KIETKE. DTambl JHEpPreThueckoro oOMmeHa. [mkonu3. BpokeHwe W ero BUJBIL.
Kucnoponnoe oxucnenwe, Wid KiIeTo4Hoe apixanue. OkucnurensHoe G(ochopriiupoBaHue.
Db PeKTUBHOCTD HYHEPTETHUECKOT0 0OOMEHa

27-28

29-30

Tema 4.2.
buocunres
Oenka

Cogneprkanue yueOHOro MaTepuaa

Peakiun mMatpuuHoro cunrtesa. ['enerndeckas undopmanus u JJHK. Peanuzamnus renerndeckoit
nH(popMannu B KieTke. ['eHeThueckuit Ko U ero cBoiicTBa. TpaHCKpUIILIMS — MaTPUUHBIM CUHTE3
PHK. Tpancasuus — 6uocunres 6enka. Dtanbl TpaHcasuuu. KonupoBanue aMMHOKUCIOT. Poib
pubocoM B OMocHHTE3€e Oenka

HpaKTI/I‘leCKOC 3aHATUC

No 2 «Pemenne 3aa4 Ha ONpCACIICHNUC ITOCIICAOBATCIbHOCTHU HYKJIICOTHIOB»

31-32

Tema 4.3.
Bupycsl

CopepxaHue yueOHOTo MaTepuasa

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitus Bupycos (. W. VBanoBckwii).
OcCOOeHHOCTH CTPOEHHUS W JKU3HEHHOTro LMKIa BUpycoB. bakrepmodaru. bonesnu pacrenuii,
’KUBOTHBIX M 4e€JOBEKa, BbI3bIBaeMble BuUpycaMu. Bupyc mmmyHoxaeduuura yenoseka (BIUY) —
Bo30yaurens CIINda. ITpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHMA

OK-01,
OK-02,
OK-04,
OK-07
IIK...

33-34

KontpoubHnas padora Ne 1 «MonekyJIpHBII YPOBEHb OpraHU3alH )KHUBOTO)
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Paznen 5. PazmHoxeHHne U HHANBUAYAJIBbHOC PAa3BUTHEC OPraHU3MOB

20

Tema 5.1. Cojnepxkanue yueOHOro maTepuana 2
35-36 JKuzHeHHbII KreTouHslii UKII, WU KU3HEHHBIA UK KieTkn. MHTepda3a u mutos. [Ipomecchl, mpoTekaromiye
LUK KJIETKU B wuHrepdaze. Pemnmukanus — peakuus wmarpuuHoro cunre3a JHK. Crpoenue xpomocom.
XpOMOCOMHBIM HabOp — KapuoTum. JIMIUIOMIHBIA W TalIOWJHBI XPOMOCOMHBIE HaOOPBHI.
Xpomarugsl. [luTonornyeckue OCHOBBI pa3MHOXKECHMS M MHIMBUyJIbHOTO Pa3BUTHsI OPTaHU3MOB.
Jenenune knetku — muro3. Ctaauu muto3sa. IIporeccsl, mpoucxoasuiye Ha pa3HblX CTaJAUSIX MUTO3A.
buonorunueckuii cmbica muto3a. [Iporpammupyemasi TuOesb KIETKH - aronTo3
Tema 5.2. Conepkanue yueOHOro MaTepuasa 4
37-38 DopMel ®opMbl pa3MHOKEHHSI OPraHU3MOB: O€CII0JI0€ U 110JI0BOe. Buibl 6€crosioro pa3sMHOXKEHUs: JeJICHUe
39-40 Pa3MHOXKECHHUS HA/IBOE ¥ TOYKOBAHKE OJJHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHKE, BET€TATHBHOE PA3MHOXKCHHE.
OpPraHU3MOB HckyccTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3HaYeHUE /IS CEEKIIHH.
[TonoBoe pa3mHOXKEHHE, ero oTiamuusi OoT Oecmoiyoro. Meiio3. Cramum wmeiioza. [Iporeccsr,
Ipoucxojsaiue Ha cragusax Menosa. IloBemenume xpomocom B Menosze. KpoccuHrosep.
buonoruueckuii cMbICl ¥ 3HaUeHUE Meo3a. ['ameTorenes — npouecc o0pazoBaHUs TOJIOBBIX KJIETOK
y ’KUBOTHBIX. [10J10BBIE JK€TI€3bI: CEMEHHUKH U IMUHUKU. OOpa3oBaHue U Pa3BUTHE MTOJOBBIX KIETOK
— raMmer (crmepmaTo30Hj, SWIEKJIEeTKa) — crepMmaroreHe3 W ooreHe3. OcoOEHHOCTH CTPOCHUS
AWLIEKJIETOK U criepmaro3ounos. Omnogorsopenue. Ilaprenorenes
Tema 5.3. Cogneprkanue yueOHOro MaTepuasa 4
41-42 WupuBuayansHo | UHnuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BuTHE (3MOpHOreHe3). ITambl
43-44 e pasBHUTHE | SMOPHUOHAIIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKMBOTHBIX: IpOOJIEHUE, TacTpyJslius, OpraHOTeHES.
OpraHU3MOB [ToctamOpHoHanpHOE pa3BUTHE. THUIBI MOCTIMOPHMOHANBHOTO PA3BUTHUS: HpPSIMOE, HE MpSIMOe
(uumHovHOE). BiusiHME cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpPOKACHHBIE YpoacTBa. PocT u pazBurue pacreHuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHH, CTaJNH Pa3BUTHS
Tema 5.4. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (CoiepPKaHue MPUKJIATHOT0 MOAYJIA) 10
45-46 OcoOenHoctu Bapuant 1. Tkanu pacrenuil. CTpoeHHe OpraHoB pacTUTEIBHOIO OPraHM3Ma, UX pOJIb U CBSA3b
47-48 CTPOCHUS Mexay coboi. JKu3HeAesTenbHOCTh PacTUTENbHOIO opraHusma. PocT M pa3BuTHe pacTeHUs.
49-50 U pa3BUTHSA VYcnosusa npopacranus ceMmsH. lloaroroBka ceMsH k moceBy. PasButue mpopocTkoB. BinsHue
MaKpOOPraHusM | (pUTOrOpMOHOB Ha POCT pacTeHus. PocroBbie nBMKeHUs pacTeHui. Pa3Butne moOera u3 MOYKH.
a* Pa3mHOXeHHE pacTeHul M ero 3HaueHue. CeMeHHoe (IFeHEepaTHMBHOE) Pa3MHO)KEHHE pPacTEHHI.

OK-01,
OK-02,
OK-04,
OK-07
IIK...

4 Tlns npodeccuil/crenuanbHOCTEN, CBSI3aHHBIX ¢ 00BEKTOM U3yueHus “PacTeHus’” MaTepHal TeMbl U3ydaeTcs Ha IPUMEpe OpraHu3Ma pacTeHUil.
&
g nmpodeccuit/ciennansHOCTEH, CBI3aHHBIX ¢ 00beKTOM H3ydeHHs “JKUBOTHBIE” MaTepHall TEMbI H3ydaeTcs Ha MPHUMEpe OPTraHN3MOB KUBOTHBIX .
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51-52
53-54

IIBetkn u conserus. OnbuieHue. IlepekpécTHoe omnbuleHHE (BETPOM, >KUBOTHBIMH, BOJOM) M
camoonslieHue. JIBOMHOE OIIOJOTBOPEHHE. BereraTuBHOE pa3MHOKEHHE LIBETKOBBIX PACTECHUH B
npupoje. BereratuBHOE pa3sMHOKEHHE KYJIbTYPHBIX pAacTEHHH. XO34MCTBEHHOE 3HAYCHUE
BEreTaTUBHOI'O PA3MHOKEHHUS.

BapuanT 2. Tkanu xuBoTHbIX. CTpOE€HNE OPraHOB U CUCTEM OPIaHOB KUBOTHBIX. @YHKIIMOHAIbHAS
CHUCTEMA OpraHoB. ['omeocTa3 opraHusMa U €ro NOAJAEp)KaHHE B MPOLECCE KU3HEAEATEIbHOCTH.
3HaueHue NPOSBICHUS Pa3ApaXMMOCTU U peryssinuu. IIponeccsl KU3HEAESTENbHOCTH )KUBOTHBIX.
[TprunHbl HapylieHuil pa3BUTHsL OpraHu3MoB OpraHbl penpoOAYKLHUH, CTPOEHHUE U (YHKLHUU.
WNudexnun 1 ux npeaynpexIcHue.

Bapuant 3. Tkanu yenoBeka. CTpoeHHE OPraHOB U CUCTEM OPraHoB 4enoBeka PyHKIMOHAIbHAS
cucreMa opraHoB. ['omeocTas opraHu3Ma U €ro NoAJepkKaHUE B IPOLECCE KUZHEAEATEIBHOCTH.
3HaueHUe NPOSABICHUS PA3APAXKUMOCTH U peryysauuu. [Iponeccsl KU3HENEATEIBHOCTH Y€I0BEKa.
[IpuunHbl HapylieHuil pa3BuTus OpraHu3mMoB OpraHbl penpoAyKIHMH, CTpPOCHHE U (YHKIUH.
PenponyktuBHoe 310poBbe. HacnencrBeHHble Oosie3HHM, WX HOPUYMHBI U IPEIYyNpeKACHUE.
Wudexmnn, nepeaaronmecs NoJI0BbIM MyTEM, HX NMPO(HUIaKTHKA

HpaKTI/I‘IeCKI/Ie 3aHATHUA

Ne 3 Pa3paboTka MEHTaJIbHOM KapThl TKaHEH, OPraHOB M CUCTEM OPIaHOB MAaKPOOPIaHU3MOB
(pacTeHust, )KUBOTHBIE, YEJIOBEK) C KPaTKOM XapaKTEPUCTUKON UX (YHKIIHH.

Ne 4 «BupycHble u OakTepuaibHble 3a00JI€BaHMS MaKpPOOPTaHU3MOB (UENOBEK, >KUBOTHBIE,
pacTeHus). DNUAEMUYECKU (AMU300THUYECKUM, anuduToTHUecKkuii) npouecc. OOLIME MPUHIUITBI
UCIOJIb30BaHUS JIEKAPCTBEHHBIX BellecTB. OcoOEHHOCTH NPUMEHEHHS] aHTUOUOTHKOBY

Pa3nes 6. HaciencTBeHHOCTH M M3MEHYMBOCTH OPraHU3MOB

20

55-56
57-58
59-60

Tema 6.1.
3aKOHOMEPHOCT
Y HACJIeI0BaHUS

Cognepkanue yueOHOro MaTepuasa

[Tpenmer u 3agauu reHeTUKU. Ponb muTonoruu u >MOpHUOJIOTUU B CTAHOBJIEHUH T'eHETHKHU. Bxian
pOCCHHCKMX M 3apyO€XHBIX yUYEHBIX B  pa3BUTHE TEHETUKU. MeTonbl TIeHETHKHU
(rudpu10IOTHYECKHUH, LUTOT€HETUUECKU, MOJIEKYJIIPHO-TEHETUYECKUIA ). OcHoBHbIE
reHeTUYecKre NOHATHA. [ 'eHeTndyeckasi CHUMBOJIMKA, UCIIOIb3yeMasl B CXeMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HacJelOBaHUs TNPU3HAKOB, ycTaHOBJIeHHble . Mennenem. MonorubpuaHoe
CKpellMBaHMue. 3aKOH eAMHO000pa3usi TUOPHUIOB MEpPBOTo MOKojieHus. [IpaBuiio TOMHUHHpPOBAHUS.
3aKOoH pacIleIIeHus NpU3HaKkoB. ['unore3a unctorsl rameT. IloaHOE M HEMOJIHOE TOMUHUPOBAHUE.
JurubpunHoe ckpenuBaiue. 3aKOH HE3aBUCHMOI0 HacjleI0BaHus Ipu3HaKoB. LluTorenernyueckue

OK-01,
OK-02,
OK-04,
OK-07
IIK...

Jlst mpodeccuii/criennanbHOCTEH, CBI3aHHBIX ¢ 00BbEKTOM H3y4deHus “UenoBek’ MaTepuall TeMbl U3ydaeTcsl Ha IpUMeEpe OpraHu3Ma YeJIoBeKa.
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61-62

OCHOBBI JIUTHOPUIHOTO CKpelIMBaHUSA. AHAIM3HUpYIOIIee CKpenuBaHue. Vcrmonbp3oBaHue
AHAIM3UPYIOUIETO CKPEUIMBaHUS 7Sl ONIpeIeTICHHsI TEHOTUIIA OCOOH.

[IpakTHyeCcKuE 3aHATHS

Ne 5 Pemenue 3aga4 Ha OIpCACICHUEC BEPOATHOCTU BO3HUKHOBCHHA HACICACTBCHHBIX IIPU3HAKOB
npu MOHO-, 11-, HOJII/IFI/I6pI/II[HOM 1 AHAJIIM3UPYIOIIEM CKPCIIMBAHUH, COCTABJICHUEC T'CHOTUITNYCCKUX
CXEM CKpPCIINBaHUSA

63-64

65-66

Tema 6.2.
CuemieHHOe
HacJeq0BaHue
MIPU3HAKOB

CopepxaHue yueOHOro Marepuasia

CueruieHHoe HacnenoBaHue IpusHakoB. Pabora T. MopraHa mo CuemIeHHOMY HAacjelOBaHUIO
reHoB. HapyuieHue cueruieHHsi T€HOB B pPE3yJIbTaTe€ KPOCCHUHIOBEpa. XPOMOCOMHAsS TEOPHs
HaCJIe/ICTBEHHOCTH. ['eHeTnueckue KapTbl. ['eHeTuka mona. XpoMOCOMHOE OIpeJesieHHe MoJa.
AyTOCOMBI 1 IIOJIOBBIE XPOMOCOMBI. ' OMOraMeTHble U rereporaMeTHble opranu3msl. HacnenoBanue
IPU3HAKOB, CLEIUIEHHBIX C I0JIOM

IIpakTyeckue 3aHsATUs

Ne 6 Pemrenue 3ala4 Ha OIIpCACIICHUC BEPOATHOCTH BOSHUKHOBCHUA HACJIICACTBCHHLIX ITPU3HAKOB
IIpu CUCTVICHHOM HACJICAOBAHWH, COCTABJIICHUEC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHUA

67-68

69-70

Tema 6.3.
3aKOHOMEPHOCT
U U3MEHYUBOCTH

Cogepxanue yueOHOro Marepuasa

N3menunBOCTh. Buapl M3MEHYMBOCTH: HEHACIICICTBEHHAs WM HAclIeACTBeHHasd. Poib cpenbl B
HEHACJEICTBEHHOM M3MEHUUMBOCTU. XapaKTEpUCTHKA MOJU(PHUKAIMOHHON  M3MEHYUBOCTH.
BaprnannoHHbBIN psn u BapualMoHHas KpuBas. Hopma peakumm npusHaka. KonudecTBeHHBIE U
KayeCTBEHHbIE MPHU3HAKM W HUX HopMma peakuuu. CBoiicTBa MOAM(PUKALMOHHON HM3MEHYMBOCTH.
HacnenctBenHas, niaM reHOTUNUYECKasi 3MEHUYUBOCTh. KoMOMHATHBHAS N3MEHYMBOCTh. Melo3 u
MOJIOBOI mpolecc — OCHOBa KOMOWHATMBHOM HW3MEHUMBOCTH. MyTallMOHHAas H3MEHYUBOCTb.
Knaccudukanus myranuii: reHHble, XpOMOCOMHBIE, T€HOMHbIE. YacToTa M MPUYMHBI MYTalUM.
MyTtareHHble (QaxkTopbl. 3aKOH TOMOJOIMYECKHX PSJIOB B HACIEACTBEHHOH HM3MEHUYMBOCTH
H. 1. BaBmiiosa

HpaKTI/IquKI/Ie 3aHATUA

Ne 7 Penienue 3aad Ha ONpeAeIeHne BEPOITHOCTH BOSHUKHOBEHHUSI HACJIEACTBEHHBIX MPU3HAKOB
MIPU PA3JIMYHBIX TUIAX B3aUMOJICUCTBUS T€HOB, COCTABICHUE T€HOTUIIMUYECKUX CXEM CKpPEIIMBAHUS

71-72

Tema 6.4.
I'eneTuxka
qeJIoBeKa

Conepxanue yueOHOrO MaTeprasa

I'enetnka denoBeka. Kapuotun uyenoBeka. (OCHOBHbIE METOJbl T'€HETHUKH 4YeJIOBEKa:
TE€HEAJIOTHYECKUM,  OJMM3HENOBBINA, IUTOTCHETHMYECKUH, OHMOXHMHUYECKHH, MOJEKYJSPHO-
reHetudyeckuid. CoBpeMEHHOE ONpe/eNieHHe TEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHUIUPOBaHWEe, B TOM umcie ¢ momomipio [II[P-ananm3a. HacnmenctBennple 3a0oseBaHUs
YeNloBeKa: reHHbIe 00JIe3HHU, O0JIE3HU C HACIIEICTBEHHOM MPeIpacioIoKeHHOCThI0, XPOMOCOMHBIE
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0one3nu. ComaTuueckue U reHepaTuBHble MyTauuu. CTBOJOBBIE KJIETKH. [IpUHIUIIBI 310pOBOTO
o0Opa3a KW3HM, AMArHOCTUKM, MPOPUIAKTHKH U JIEYEHUs TEeHeTHYecKuXx Ooisie3Hed. Menuko-
TEHETUUYECKOE KOHCYJbTUPOBAaHUE. 3HAUEHUE MEIUIIMHCKOM TE€HETUKU B IPEAOTBpALLEHUN
U JICYEHUH FeHEeTUYEeCKHX 3a00JIeBaHHI YesoBeKa

73-74 ITpakTHueckue 3aHsATH 2
Ne 8 «CocrtaBieHue 1 aHalIu3 POAOCIOBHBIX YEJIOBEKAY
75-76 KonTpoabHnas padora Ne2 «HaciencTtBeHHOCTh M K3BMEHYMBOCTh OPTaHU3MOBY 2
Pa3nes 7. DBosonnoHHas 0MOJIOTHS 8
Tema 7.1. CoJeprkanne y4eOHOro MaTepuasa 2
77-78 OpomonoHHas | [IpeArnocbuiki BO3HUKHOBEHHUS HBOJIIOLIMOHHON TEOPUH. DBOJIOLMOHHAS TEOPHS M €€ MECTO B
TEOpHsI Ouosioruu. BinsiHue 3BOMIOLIMOHHOM TEOpUH Ha pa3BUTHE OMOJIOTUH U IpYTUX HayK. CBUETEIbCTBA
U ee MecTo B | apomonuu. [lageoHTonornyeckue: nocie10BaTeIbHOCTD MOSBICHMS BUJIOB B TAJIEOHTOIOIMUECKON
6uosiorun JgeTronucu, mepexonHsle (opmbl. buoreorpaguueckue: cxoactBo M paznuuue (GayH u Quaop
MaTEPUKOB U OCTPOBOB. OMOPHOJIOTMYECKUE: CXOJCTBA M pa3inyusi 3MOPHOHOB Pa3HBIX BUIOB
NO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOIMYHbIE, AHAJIOTUYHbIE, PyAUMEHTApHbIE
oprasbl, aTaBU3Mbl. MOJIEKYISIpPHO-OMOXMMHUYECKUE: CXOJCTBO MEXaHU3MOB HAcCJI€JCTBEHHOCTH U
OCHOBHBIX MeTa0OJMYECKUX IyTeH y BCEX >KHMBBIX OpPraHU3MOB. OBOJIOLMOHHas Teopus Y.
Japsuna. Ilpeanockiku BO3HUKHOBEHUS JapBUHU3MA. [[BHXKyIue CHiIbI BOJIIOLUU BHJOB IO
JapBuHy (M30BITOYHOE pPAa3MHOXKEHHWE TP OTPAHUYEHHOCTH PECYpCOB, HEOINpenenEHHas OK-01,
W3MEHYHBOCTh, 00ph0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIA OTOOD) OK-02,
Tema 7.2. Cogneprkanue yueOHOro MaTepuaa 4 OK-04,
79-80 Muxpoosomon | Cunternueckass teopus dBoironuu (CTD) u e€ OCHOBHBIE MOJNOKEHHS. MUKPOIBOIIOLHUS. OK-07
81-82 A [Tomynsius Kak €QUHMIIA BUAA M ABOJIOUMH. J[Brkyiue cuibl ((hakTOpbl)3BOIIOLUU BHIOB B IIK...
npupojie. MyTallMmOHHBIN Mpolecc 1 KOMOWHATUBHAs M3MEHYMBOCTH. [IOMyJsIIMOHHBIE BOJHBI U
npeiid renos. M3onsauus u murpanus. EctecTBeHHbIN 0TOOP — HanpaBiIsomui GakTop IBOJIOLUH.
®opmbl ecTecTBEHHOro 0TOOpa. IIpucnoco0IeHHOCTh OpraHW3MOB KaK pPe3yibTaT 3BOJIOLUH.
[Ipumepsl mnpucnocobiieHuit 'y oOpraHu3moB. ApoMopdo3bl U uauOoajanTanuu. Bua u
BupooOpa3oBanue. Kpurepunm Buma. OcHOBHBIE (GOpMBI BHI000pa3oBaHus: reorpaduyeckoe,
HKOJIOTHYECKOE
Tema 7.3. Coneprkanue yueOHOTro MaTepuaa 2
83-84 Makpoossomon | MakposBomoninst.  DPopMbl  3BoMOnMW:  (UIIETHYECKas, JWBEPTeHTHAs, KOHBEpPreHTHas,
b napajuenpHasi. HeoOpaTuMocTh 3BOTIONMU

[TpakTrueckoe 3aHsTHE (Ha BRIOOP MpEroaaBaTeis)

Ne 9 «CpaBHeHue BHJIOB 110 MOP(OJIOTHYECKOMY KPHUTEPHIO»
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| wim «Onwcanue IprCocoGICHHOCTH OPraHM3Ma H €6 OTHOCHTEIBHOTO XapaKTepay

Paznen 8. BosaHukHOBeHUE ¥ pa3BUTHE KU3HM Ha 3emJie 10
Tema 8.1. CoJeprkanue y4eOHOro MaTepuasa 2
85-86 3apokaeHue | | JloHaydHBIC MPEICTABICHUS O 3apOKACHUH XHU3HU. Hay4yHble rHumoTe3bl BOSHUKHOBEHUS )KU3HH Ha
pasBHUTHE )KM3HH | 3emiie: aOMoreHe3 M MaHCHepMus. XUMUYecKas SBOMIONUS. AOUOTeHHBIH CHHTE3 OpPraHH4YeCKHX
BEUIECTB HM3HEOPraHUUYECKUX. OKCIIEPUMEHTAIBHOE MOATBEPKICHUE XHUMUYECKOW 3BOJIOLUU.
Havanpabie oranmbl  Ouwosormueckoir spomronmu. [umoreza PHK- wmwupa. dopmupoBanue
MEMOpAHHBIX CTPYKTYP U BO3HMKHOBEHHME HPOTOKJIETKU. [lepBble KJIETKM M HMX 3SBOJIOLMS.
®opMHUpPOBAaHNE OCHOBHBIX T'PYIII )KUBBIX OPraHU3MOB.
PazButue xu3Hu Ha 3emie mo spam u nepuonam. Karapxeil. Apxeickas U mMpoTEpO30MCKas dpHbI.
[Taneozoiickas spa u €€ MepUOIbl: KEMOPUNCKUN, OpPJOBUKCKUN, CUIIYPUMCKHM, 1EBOHCKUM,
KaMEHHOYTOJIbHBIM, IEPMCKUNA. Me3030McKas 3pa U €€ IEepUObl: TPUACOBBIN, IOPCKHI, MEIOBOM.
KaitHo3oiickas 3pa W €€ Nepuoapl: MaJCOreHOBbIM, HEOI€HOBBIM, AHTPOIOI€HOBBIN.
XapakTepucTUKa KJIMMaTa U re0JOrH4eCKUX MPOLIECCOB
Tewma 8.2. Cogepxanue yueOHOro Marepuasa 2
87-88 Cucrema CucreMa OpraHMYeCKOro MHpa Kak OTpakeHue 3BOJoLUU. OCHOBHBIE CUCTEMAaTHUYECKUE TPYIIIbI
OpPraHMYECKOro | opraHu3MoB. OCHOBHBIE 3Talbl HBOJIIOIHMHM PACTUTEIBLHOTO W KMBOTHOTO MHpa. ApoMopdo3bl y
Mupa pacTeHui u )kuBOTHBIX. [losiBIeHHE, paclBET ¥ BHIMUPAHUE IPYIII )KUBBIX OPraHU3MOB
Tema 8.3. | ConeprkaHue yueOHOro MaTepuaa 6
89-90 [Tpoucxoxaenu | DBomonuUs 4YeloBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BHTHe NpeNCTaBICHHH O MPOUCXOXKICHHU
91-92 € 4YelmoBeKa — | yesoBeka. MeToapl M3yuyeHHsl aHTpororeHe3a. CXoAcTBa M pa3iMuusl YeJIOBEKa M KUBOTHBIX.
AHTPOIIOTEHE3. Cucremaruyeckoe TOJOXKEHHE 4YenoBeka. JIBwxkymue cuiabl ((akTopbl) aHTPOINOTEHE3a.
OCHOBHEBIE HacnenctBenHnass HW3MEHUYMBOCTR U €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 KU3HU,
CTaJuu W3TOTOBJIEHUE OPYJIUH TpyJa, MBIIIUIEHHE, peub. OCHOBHBIE CTaAMH U BETBU 3BOJIIOLUU YEJIOBEKA:
OBOJIOLUU aBCTpAJIONUTEKH, YenoBek ymensldd, YenoBek MNpsAMOXOIAIUi, YenoBeK HeaHIEepPTaIbCKUM,
yeJioBeKa YenoBek pa3yMHBI cOBpeMeHHOTro Tuma. Haxoaku nckonaempIX OCTaHKOB, BPEMsI CYILIECTBOBAHUS,
o01acTh pacnpocTpaneHusi, 00bEM roJ0BHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.
UYenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BporeougHas (eBpasuiicKkasi), Herpo-
aBCcTpaJlouJHasl  (PKBaTopuajibHas),  MOHrojouAHass  (a3uaTcKko-aMepHuKaHcKas).  YepTsl
MPUCTIOCOOICHHOCTH MPEICTaBUTENEH YeIOBEYECKUX pac K yCIOBUSM CYIIECTBOBaHUA. EMMHCTBO
qesoBeueckux pac. Kpuruka pacuzma
93-94 [TpakTHyeckue 3aHsATHs (Ha BBIOODP MperoiaBaTens) 2

Ne 10 «Bpems 1 myTu paccesieHus 4eJI0BEKa 10 MJIaHETE»

OK-01,
OK-02,
OK-04,
OK-07
IIK...
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i «IIprucnocoOaeHHOCTh YenoBeKa K pa3HbIM YCIIOBHM Cpebl. BiausHue reorpaduueckoii cpebl
Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA»

Pa3nes 9. Opranusmsbl M OKpysKamas cpeia 6
Tema 9.1. Conepkanue yueOHOro MaTepuasa 4
95-96 Okojyoruss  Kak | DKOJIOTHS KaK Hayka. 3aJadyd M pasJielibl dKOJOTHH. METOAbl IKOJOTMYSCKUX HCCIICIOBAHUM.
Hayka. Cpezbl | DKOJIOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOTO uenoBeka. Cpe/bl 0OOMTaHKs OPraHU3MOB: BOJIHAS,
AKHU3HU. HAa3€MHO-BO3/lyIlIHasi,  IIOYBEHHAs,  BHYTPUOPraHU3MEHHas.  ODKOJOrM4eckue  (akTopbl.
Okonornyeckne | Knaccudukanusi 3KoIOTHYeCKUX (aKTOPOB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTCHHEIC.
(baxTopsl JlelicTBuE 3KOIOrMYECKUX (PAaKTOPOB HA OpPraHU3MbI OK-01
AbGuoTnueckue (GakTOphl: CBET, TeMIlepaTypa, BiIaxHOCTb. DotonepuomusM. llpucmocobnenus OK—OZ’
OpPraHU3MOB K JIeHCTBHIO aOMOTHUYECKUX (PaKTOpOB. buosornueckue puTMsl. OK-0 4’
buotndeckne Qakropbl. Bumbl OHMOTHYECKHX B3aMMOJCHCTBHI: KOHKYpPEHIUS, XHIHUYECTBO. OK—07’
[TapazutusM, MyTyaiau3M, KOMMEHCAIM3M (KBapTHUPAHCTBO, HAaXJIEOHMYECTBO), aMEHCAIM3M, 11K
HelTpanu3M. 3HaueHUe OWOTHYECKUX B3aMMOAEMCTBHM I CYLIECTBOBAHMSI OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX
Tema 9.2. Coneprkanne yueOHOro MaTepuaa 2
97-98 OKOJIOTUYECKHE | DKOJIOTHYCCKUAE XAPAKTEPUCTUKH MOMMyJsiiiii. OCHOBHbBIC MOKA3aTENN TOMYJISIIAK: YHCICHHOCTD,
XapaKTCPUCTHKH | IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpaLus. JJMHaMUKa YUCIEHHOCTH MOIMYJIALUH
HOIYJIALUH U e€ peryssims
99-100 ITpakTHueckoe 3aHsATHE 1
Ne 11 «Ilomcy€T NIOTHOCTH NOMYJISLUI Pa3HbIX BUJIOB PaCTEHUII»
Pa3nes 10. CoobmiecTBa M IKOJI0THYECKHE CHCTEMBI 18
Tema 10.1. Coneprkanue yueOHOro MaTepuaa 4
101-102 CoobmecTBa CooOmiecTBo opranu3moB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas, MPOCTPAaHCTBEHHa,
OpraHU3MOB, Tpouueckas (numesas). Buasl-goMuHanThl. CBSI3U B OUOIIEHO3E. OK-01
HKOCUCTEMBbI Okojoruyeckue cuctembl (9kocuctemsl). IloHsitme 00 5sKkocucteMe M OHOreolLEHO3E. OK-02,
@DyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOLYLIEHTHI, KOHCYMEHTBI, peyLeHTsl. Kpyrosopor OK-0 4’
BEIIECTB U IIOTOK SHEPTuU B 3kocucteme. Tpoduueckre (MUIIeBbe) ypoBHH 3KOcHCcTeMBI. [IuiieBbie OK- 07’
nenu u cetd. OCHOBHBIE IIOKa3aTeNId SKOCHCTEMBI: OMoOMacca, MPOAYKIHA. DKOJOTHMYECKHUE 11K
OUPaMUIBL:.  TPOAYKIMH, YHCICHHOCTH, OuoMacchl. CBOWCTBA OKOCHCTEM: YCTOWYHBOCTD,
camoperyssiuusi, pazsurue. Cykueccust
103-104 [IpakTHuecKkue 3aHATHS 2

Ne 12 Pemienue mpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JJaHUN Ha COCTaBIIEHUE TPOPUUECKUX
nenei, nupamui 6MoMacchl U YHEPTHH, IEPEHOCY BELIECTBA M SHEPTUHU B IKOCHCTEMAX
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Tema 10.2.

Cojnepkanue yueOHOro Matepuasa

105-106 [Tpuponusie [IpupogHbie  AKOCHCTEMBI. ODKOCHUCTEMBI PpEeK M 03€p. OKOCHUCTeMa XBOMHOIO  WJIM
9KOCUCTEMBI HIMPOKOJIMCTBEHHOTO Jieca. AHTPOIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe U X03siCTBEHHOE 3HAUEHUE arpO’KOCHCTEM U ypOo3kocucTeM. buopasnoobpasue
KaK (hakTop ycrounBoCcTH 3KocucTeM. CoxpaHeHne OMOJIOTHYECKOro pa3HooOpasus Ha 3emiie
Tema 10.3. CoJeprkanne y4eOHOro MaTepuasa
107-108 Buocdepa — VYuenne B. W. Bepuanckoro o 6mocdepe. ['panuiiel, coctaB u cTpykrypa Ouocdepnl. Kuboe
109-110 riobanpHas BemecTBO U ero pynkiuu. OcobeHHocTH Onocdepsl Kak MI00aTbHOM SKOCUCTEMBI. JIMHAMUYecKoe
IKOCHUCTEMA paBHOBecHe U oOpaTHas CBsi3b B 6uocdepe. KpyroBopoTsl BeniecTB 1 OMOreOXMMUYECKHE ITUKITBI
3emun AJIEMEHTOB (yriepoaa, a3ota). 3oHanbHOCTh 6rochepsl. OCHOBHBIE OMOMBI CYIITU
111-112 IIpakTHuecKue 3aHATHS
Ne 13 PemieHue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/ad Ha OIpeleieHHe IUIOIIAIu
HACAXKJACHUHU ISl CHIDKEHHS] KOHLIEHTpPAIMH YTJIEKHCIIOTO ra3a B aTtMoc(depe CBOEro permoHa
POXKUBAHUS
Tema 10.4. IIpodeccnonabHO OPHEHTHPOBAHHOE COlep:KaHMeE (COMepP:KaHue NMPUKJIATHOT0 MOIYJIs1)
Biusnue YenoseuectBo B Onocdepe 3emin. AHTpoONOreHHble H3MEHEHHs B Ouocdepe. I'mobampHBIC
AHTPOIIOTEHHBIX | SKoJormueckue mpodiemsl. CocyliecTBOBaHME TpUPOIbI U uenoBeuyecTBa. CoxpaHeHUE
dakTopoB Ha | Omopa3zHooOpa3usi Kak OCHOBa yCTOMYMBOCTH Omocgepbl. OCHOBA palMOHAIBLHOTO YIPABICHHUS
o6uochepy IPUPOJHBIMH PECYpCaMH U UX UCMOJIb30BaHUe. JIOCTHKEHHsI OMOIOTMH M OXpaHa IPUPOAbI
113-114 [TpakTrueckoe 3aHsTHe (Ha BRIOOP MpEnoaaBaTeis)
Ne 14 «DOxonoruueckue acnekThl NPOPecCHOHATBHOMN e TETbHOCTH
i «BrmsiHIE TPOU3BOICTBEHHBIX ()aKTOPOB HA OPTaHU3M UYEIIOBEKaY
win «PelieHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJIlaHUM 10 COXPAaHEHMIO MPHUPOIHBIX
PECYPCOB CBOET0 PETHOHA MTPOKUBAHUS»
Tema 10.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (CoiepKaHue MPUKJIATHOT0 MOAYJIA)
115-116 Bnusiaue 310poBbe W €ro cocraBisroniue. DakTopbl, MOJOKHUTEIHPHO M OTPUIATEIHHO BIHSIONIME HA
COLIMAIIBHO- opraHu3M 4esnoBeka. IIpoOrema TEXHOTreHHBIX BO3JEHCTBUI Ha 3]I0pOBbE  YeJOBEKa
DKOJIOTUYECKUX | (dJIEKTPOMArHUTHBIC TIOJsI, OBITOBAs XWMHS, H30BITOUYHBIC IIyMbI, pagualus ¥ T.II.). AJarnTarus
¢dakxTopoB opraHm3Ma 4YeinoBeka K (akropam okpyxaromied cpenpl. [IpuHIMIBI - popMHPOBAHUS
Ha 3JI0POBbE | 3I0pOBhecOeperatonero mopeneHus. Ou3nNUeckass aKTHBHOCTh W 3/I0pOBbE. [ PYIIBI 370POBBSI.
4eJI0BeKa OcHoBBI 3akanuBaHus. buoxuMudeckue acreKThl palMoHanbHOro nuranus. [IpaBuna 6ezomacHoro

UCIIOJIb30BaHUsl OBITOBBIX MPUOOPOB M TEXHUUYECKUX YCTpoMcTB OBiajgeHue MeToAaMu
OlpeNieNieHusl  MoKas3aTeJed  YMCTBEHHOM  paboTocrocoOOHOCTH, OOBSICHEHHE  MOJTYYEeHHBIX
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pe3ysbTaToB U (HOPMYIMPOBAHKUE BHIBOJOB (TMCHMEHHO) C UCIOJIL30BAHUEM HAyYHBIX TOHSATHUH,
TEOpU 1 3aKOHOB

117-118 [TpakTrdeckoe 3aHsTHE (HAa BBIOOP MPETIOAaBATES) 1
Ne 15 «Ompenenenue CyTOYHOTO palMoHa NMHUTAaHHUS B 3aBHCUMOCTH OT YpPOBHS (DU3NYECKOH
AKTUBHOCTHY
wn «IIpodunakrruka npodeccuoHaTbHBIX 3a00JICBaHUI
nim «B3anmoaenicTBre YyenoBeKa ¢ TEXHOJIOTUYECKON CpeTon»
JlaGopaTopHble 3aHSTHS (Ha BBIOOP MPENOIaBaTelIs ) 2
Ne 5 «YmMcTBeHHas pabOTOCIIOCOOHOCTE)
win «BnusHue abuotmdeckux (AKTOPOB Ha uesoBeKa (HHU3KHME M BBICOKHE TEMIIEPATYphI)»
(B xadecTBe TPUTTEPOB CHIDKAIOMIMX PaOOTOCIIOCOOHOCTD UCIOIB30BATh YCIOBHS OCYIIECTBICHUS
npodecCHOHATIBLHOM JIeATeIbHOCTH: IIIYM, TEMIIEpaTypa, (pu3ndeckas Harpy3ka u T.J1.)
119-120 KonTpoubnas padora Ne 3 «Teopernyeckue acreKkTsl IKOJIOTUN 2
Paznen 11. Cesiekunsi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH 8
Tema 11.1. Cogepxanue yueOHOro Marepuasa 2
121-122 Cenexnus  kak | Cerekuus Kak HayKa M Ipolecc. 3apoxkIeHHEe CelNeKInu U noMectukanms. Ydyenue H. M. BaBuiosa
HayKa M IIPOLIECC | O LIEHTpaX MHOrooOpasust U MPOUCXOKICHUS KyJbTYpHBIX pacTeHuil. LIeHTprl MpoucxoxaeHus
JIOMAIHUX KUBOTHBIX. COPT, OPOA, IITAMM.
CoBpeMeHHbIE METO/IbI CeNIeKIMU. MacCOBBI U MHIUBUAYabHBINA OTOOPHI B CEJIEKIIUN PACTEHUHN U
*KUBOTHBIX. OlleHKa 3KcTephepa. bin3kopoacTBEHHOE CKpelMBaHue — MHOpUAMHT. YucTas TUHUS.
CkpemyBanue 4UCThIX JUHUH. ['eTepo3uc, unu rubpuanas cuina. HepoacTBeHHOE CKpeliuBaHue —
aytOpunuur. Otnanénnas rudpuanzanus u e€ ycnexu. MckyccTBeHHbIN MyTareHes U MoixydeHue OK-01,
NOJIMIIONAOB. JIOCTHKEHHSI CEIEKIIMU PACTEHU, )KUBOTHBIX 1 MUKPOOPraHM3MOB OK-02,
123-124 Tema 11.2. buorexHomnoruss kak oOTpacib NPOU3BOACTBA. ['eHHas HWH)XKeHepus. OTamnbl CO3JaHMS 2 OK-04,
OcHoBBI pexomOuHanTHOH JIHK wu TtpaHcrenneix opranusmoB. Kinertounas wunxenepus. KierouHble OK-07
OMOTEXHOJOTHH | KYJIbTYphl. MHUKPOKIOHAILHOE pa3MHOKeHUE pacTeHuil. KioHupoBaHHE BBICOKONPOTYKTHBHBIX IIK...
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHWE U JTHYeckue mnpodiembl. MO —
TeHETUYECKH MOIU(ULIMPOBAHHBIE OPraHU3MbI
Tema 11.3. IIpogeccnoHaIbHO OPHMEHTHPOBAHHOE COJIeP:KaHNe (CoiepKaHue MPUKJIAAHOT0 MOAYJIs) 4
125-126 buorexnonoruun | OCHOBHBIE HampaBJICHHs COBPEMEHHOH OWOTEXHOJOTMH B NPO(ECCHOHATBHOW AEATENLHOCTH
B JKU3HU gejgoBeka. Meronel OmoTexHOIOrun. OOBEKTEI OMOTEXHOIOIMH. DTHKAa OMOTEXHOJIOTHMYECKUX U

u podeccun

TeHEeTUYECKUX 3KcrepuMeHToB. [IpaBuia moucka u aHanu3a OMOIKOJIOTHUECKON MH(popMaru u3
pa3IMyYHbIX HMCTOYHHKOB (HayyHass M ydeOHO-Hay4yHasi JIMTEpaTypa, CpEeACTBa MacCOBOMU
uHpopmanuu, cetb IHTEpHET U ApyTrue)
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127-128

[IpakTHyeCcKue 3aHATHS

No 16 Keiicel Ha aHanmu3 WHGOPMAIMU O HAYYHBIX JIOCTHKEHUSX B O0JACTH TE€HETUYECKHX
TEXHOJIOTHH, KJI€TOYHON MH)KEHEPUHU, MTUIIEBBIX OMOTEXHOJIOTUH.

No 17 3ammra Kelca: TPEACTABICHHE pE3yJbTaTOB PEIICHHS KEHWCOB (BBICTYILICHHE
C Ipe3eHTaluen)

Pa3zpen 12. Pemienue KeiicoB B 00J1aCTH OMOTEXHOJIOTHIA

Tema 12.1.1.
buorexnonoruu
B MEIHUIIMHE
u Gapmanun

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COepKaAHMe (COePKAHUE TPUKJIATHOTO MOTYJIs)

BapuanT 1. Pa3zButne OHOTEXHONOTHN B 00NACTH MEAWUUHBI U (apMalnuu, U MPUMEHEHHE HX B
JKU3HH YeJIOBeKa, MOUCK M aHaIu3 MH(GOPMAIMK U3 PA3TUYHBIX UCTOYHUKOB (Hay4Has M y4eOHO-
Hay4Has JIUTEpaTypa, CPeICTBa MAcCOBOM nH(popmanmu, cetb IHTEpHET U qpyTHE)

HpaKTI/I‘IeCKI/Ie 3aHATUA

No 18 Keiicel Ha aHanu3 WHGOPMAIIMK O Pa3BUTHH OMOTEXHOJIOTHH B MEOUIIMHE M (apMaluu
(0 MUHU-TPYIITIAM)

Ne 19 3amwura Keiica: mpeAcCTaBIEHUE pE3YyIbTATOB pELICHHS KeHCcOoB (BBICTYIICHUE
C IIPE3CHTAIIUCH)

Tema 12.1.2.
buorexnonoruun
U )KUBOTHEIE

IIpodeccHoHATBLHO OPEHTHPOBAHHOE Colep:KaHue (Coiep:KaHue MPHKJIATHOTO MOTYJIs)

Bapuant 2. Pa3ButHe OMOTEXHOJOTH C WCIIOIb30BAHHEM JKMBOTHBIX, IPUMEHEHHE MPOTYKTOB
OMOTEXHOJIOTMU B JKM3HM YeJIOBEKa, MOUCK M aHAJIM3 MH()OPMALMU M3 pa3IMYHBIX HCTOYHHKOB
(HayyHas W ydeOHO-Hay4dHas JUTeparypa, CpelcTBa MaccoBod MHpopmaiuu, cetb HMHTepHeT
U JIpyrue)

HpaKTI/IquKI/Ie 3aHATUA

Ne 18 Keiicel Ha aHanu3 nHGOpPMALMU O Pa3BUTHU OMOTEXHOJIOTUH C UCHOJIb30BAHUEM KUBOTHBIX
(110 MUHU- TpyTIIaM)

Ne 19 3amwmra kelica: mnpeAcTaBIe€HUE peE3yIbTATOB pELICHUS KeHCcOB (BBICTYIUIEHUE
C Ipe3eHTanuen)

129-130

131-132

Tema 12.1.3.
buorexnonorun
Y pacTEeHUS

IMpodeccHoHaIbHO OPHEHTHPOBAHHOE Co/iepKaHue (Coep:KaHNe MPUKJIATHOT0 MOTYJIs1)

BapuanTt 3. Pa3BuTHe OMOTEXHOJOTMH C MCIOJIb30BAHUEM PACTCHUH, NMPUMEHEHHE MPOIAYKTOB
OMOTEXHOJIOTMH B JKM3HM YeJIOBEKa, MOUCK W aHAJIM3 MH(POPMALMU U3 Pa3IMYHBIX HCTOYHHKOB
(HayyHast W ydeOHO-HayudHas JHUTepaTypa, CpelcTBa MaccoBod uH(popmanmu, cetb HHTepHeTr
U JIpyrHe)

[IpakTueckue 3aHsATHS

No 18 Keiicel Ha aHann3 HHQOPMAIIUK O Pa3BUTHH OMOTEXHOJIOTHH C MCTIOJb30BAaHUEM PACTCHHI

OK-01,
OK-02,
OK-04,
OK-07
IIK...
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(1o MUHM- rpynIam)
Ne 19 3amwmra keiica:
C Ipe3eHTaluei)

MPEACTABICHUE PE3yJbTaTOB pEIICHUS KEWCOB (BBICTYILICHUE

Tema 12.1.4. IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE COJIep:KaHMe (Coep:KaHNe NPHUKJIAJTHOT0 MOLYJIsl) 4

buorexnonorun | Bapuant 4. Pa3BuTHE NpOMBIIIUIEHHON OMOTEXHOJIOTHI U €€ TPUMEHEHHE B )KU3HH YEIOBEKa, TOUCK

B U a"anu3 uHGOpMAlMU U3 Pa3IMYHBIX HMCTOYHUKOB (HaydyHas W y4yeOHO-HayyHas JUTEpaTypa,

IPOMBIIVIEHHOC | cpencTBa MaccoBoi MH(pOpManuu, ceTb IHTepHET U ApyTHE)

™ [IpaKTHYECKHUE 3aHATHUS 2
No 18 Keticel Ha aHanu3 WHGOPMAIMK O PA3BUTHH MPOMBINIJICHHBIX OMOTEXHOJIOTHH (110 MHHH-
rpynmnam)

Ne 19 3amwura Keiica: mnpeAcCTaBIEHUE pE3YIbTATOB PpEUICHHS KeHCcOB (BBICTYIICHUE
C Ipe3eHTaluen)

Tema 12.1.5. IIpodeccnonabHO OPHEHTHPOBAHHOE COepKaHMe (COePKAHUE MPUKJIATHOTO MOTYJIs) 4

ConuanbHo- BapuanT 5. DTHueckue aceKkTsl pa3BUTH OMOTEXHOJIOTHH M IPUMEHEHHE WX B JKU3HU YEIIOBEKa,

STUYCCKUC MOWCK M aHaJIN3 HHPOPMALIMHU U3 PA3THIHBIX HICTOYHUKOB (Hay4Has U y4eOHO-Hay4Has JTUTEpaTypa,

aCIICKTHI _ | cpeactsa MaccoBoi nHpopmauuy, cetb MHTepHer u apyrue)

OMOTEXHOMOTHH [ [papryyeckue sansThs 2
No 18 Keiicel Ha ananu3 nHGOpMAaIUU 00 STUYECKHUX aCeKTax pa3BUTUA OMOTEXHOJIOTH (110 MUHU-
rpymmnam)

Ne 19 3amwmra kelica: mnpeAcTaBIe€HUE peE3yJIbTATOB PpELICHUS KeHCOB (BBICTYIIEHUE
C Tpe3eHTalnuen)

Tema 12.1.6. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpPKAHME (COIepPKAHUE TPUKJIATHOTO MOXYJIS) 4

buorexnonorun | Bapuant 6. Pa3zBuTHe OMOTEXHONOTMH C NMPUMEHEHHUEM TEXHUUYECKUX CHCTeM (OMOMHXKEHepHs,

U TEXHUYECKUE | GuonH(popMaTHKa, OMOHMKA) U UX IPUMEHEHHE B JKU3HU YeNloBeKa, MOUCK U aHaJIu3 MH(OpMAaIu

CHCTCMEI U3 PA3IUYHBIX MCTOYHUKOB (Hay4yHas W YydeOHO-HayyHas JHMTeparypa, CpelIcTBa MacCOBOH
uHpopMaluu, cetb IHTepHeT U Apyrue)

[TpakTHyeCcKue 3aHATHS 2

Ne 18 Keiicbl Ha aHaIM3 UHPOPMALIMU O Pa3BUTHU OMOTEXHOJIOTUN C MPUMEHEHUEM TEXHUYECKUX

cUCTeM (10 MUHHU- TPYTIIaM)

Ne 19 3ammra Kelica: mpeaCTaBICHHE pe3yJbTATOB pEIICHUS KEWCOB  (BBICTYIUICHHE

C Tpe3eHTanuen)
Pa3nes 13. buoJsiornyeckue ucciegoBanus B npogeccnonaibHoil chepe 18 OK-01,
Tema 13.1. \ IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (Coep:KaHNe MPUKJIAJTHOTI0 MOYJIsI) 4 OK-02,
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134-135 OcHoBHbIE Hayunbiii wmerox. MeTtoasl OMOSKOJIOTMYECKUX HWCCIEIOBAaHMIA: TOJIEBbIe, JabopaTOpHEIE,
METOBI OKCHEPUMEHTAIbHbIE. MOHHUTOPUHT  OKPYXArOIIEH  Cpelnbl:  JIOKaJbHbIA, PETMOHAIbHBIN
OMOPKOJIOTHYEC | 1 1106aJIbHBII.

Knx _ | Meroapl noucka, aHanuza M 00pabOTKM MH(OPMAMK O TPOEKTE B PasIM4HLIX MCTOYHHKAX.
UCCIICOBAHUN | TTncragoBKa 11EiIH, 33,124, BBLIBU)KECHHUE THITOTE3bI
136-137 JlaboparopHble 3aHATHS 2
Ne 6 «lIpoBenecHue DSKCIIEPUMEHTAa IO OIPENEICHHUIO ONTUMAJbHBIX YCIOBUM I pocTa
U (U3MOJOTMYECKOM aKTUBHOCTU JPOXIKEBBIX KIETOK. DBbIsiBIeHHE 3aKOHOMEpPHOCTEH,
(GopMyIMpOBaHUE BBIBOIOB U ITPOIHO30BY.
PaboTs! Ha BEIOOP IO MUHU- TPYIIIAM:
1. BausiHue TeMnepaTypsl Ha pocT U (PU3HOJIOTHYECKYI0 AKTUBHOCTD JIPOXKIKEBBIX KIIETOK.
2. BausiHue yriieBoJI0B Ha pocT U (PU3HOJIOIMUYECKYIO0 aKTUBHOCTD JIPOXIKEBBIX KIIETOK.
3. CoueTtaHHO€ BIMSHME TEMIIEPATyphbl U YIJIEBOJOB Ha POCT U (PU3UOJOTHMUECKYIO aKTHBHOCTb
JPOACGKEBBIX KIIETOK
IIpodeccnonabHO OPUEHTHPOBAHHOE COJIEPKAHUE 14
BapuaTHBHBII NPUKJIATHONH MOLYIB>
Tema 13.2.° IIpodeccnonaibHO OpHEHTHPOBAHHOE COAEPKaHUE (COTepPKAHNE TPUKJIATHOTO MOLYJIs1) 14
broskonornyec | TIpakTuueckue 3aHATHSA 2
KHH Ne 20 O630p TeM 3KCHEpUMEHTAIBHBIX Yy4eOHO-HCCIeI0BaTeIbCKIX MPOEKTOB. BriGop yueOHO-
OKCHCPUMCHT MCCIIENIOBATENBCKOTO TIPOEKTA U3 MPEIIOKEHHBIX. DOPMUPOBAHUE KOMAHIBI MIPOEKTA. AJITOPUTM
(npumep) BBITIOJTHEHMSI IPOEKTA.
IlepBblii STan BBINOJHEHUS MPOEKTA: 0OOCHOBAHHE AKTYaJbHOCTU BbIOpaHHOW TeMbl. BrulsiBieHue
npo0sieMbl uccienoBanus, (GopMyIHpoBaHUe THIIOTE3bl. BbIOOp MeTOn0B HccnenoBaHus. Boioop
TOYeK 0TOOpa mpoO Ha TeppuUTOpUHU HccaenoBaHus. [loctaHoBKa 1enel M 3a1ay UCCIIeT0BaHUS.
Onpenenenre GOpMbl MPEACTABICHUS PE3yJIbTATOB HucchenoBaHus. OmpeneneHue >STanoB
Y COCTaBJIEHME IIJIaHa UCCIIEI0OBAaHUS
JlaGopaTopHblie 3aHATHS 10

OK-04,
OK-07
IIK...

5 O6pa3OBaTem>Ha${ opraHuzanust CaMOCTOATEIIBHO OHNPEACICT COACPIKAHNUE BAPUATUBHOI'O HPUKIAAHOTO MOAYJIA, HCO6XO,Z[I/IMOG JJI1 OCBOCHMA peanmyeMoix'I HpO(l)eCCI/II/I/

CIICIIUAJIbHOCTH.

& OGpasoBaTenbHas OPraHM3alMs CAMOCTOSTENHHO (OPMHPYET TEMBI JJl IKCIEPUMEHTAIbHBIX y4eOHO — HCCIENOBATENLCKUX MPOEKTOB M Pa3spabaThiBAeT MPAKTHYECKHE
1 1abOpaTOPHBIE 3aHATHS, COOTBETCTBYIOIINE UX CIIEIH(HKE.
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Ne 7_BTopoii 3Tan BBIMOJHEHUS MPOCKTA: MOATOTOBKA HEOOXOMMMOU MOCYIbl U MaTepuayia s
HKCIEPUMEHTA, MPOBEACHUE SKCIEPUMEHTA, MEPUOANYECKas MpPOBEpKa TEUECHHUS SKCIIEpUMEHTa/
cbop marepuaina B BHIOpaHHBIX TOUKaX 0TOOpa mpoo.

Tperuii STam BBHIMOJHEHUS TPOEKTA: IOIYyYEHHE MEPBHUYHBIX SKCIECPUMEHTAIbHBIX JAaHHBIX,
MPOBE/ICHUE CTATHCTUYECKON 00pabOTKH MMOTyuYeHHBIX JaHHBIX.

YeTBepThlii ATAIl BHITOJHEHUS IPOCKTA: BBIABICHHE 3aKOHOMEPHOCTEH, (POpMyITHUpOBaHHE BBIBOJIOB
U TPOTHO30B, OIICHKA KAauecTBAa MCCIEAYEMOro OOBEKTa MO pe3ysbTaTaM OHO’KOJIOTHYECKOTO
aHanm3a

[IpakTrueckue 3aHATUS 2
Ne 21_3ammra npoekta. [IpencraBienne pe3ylibTaToOB BBINOJIHEHUS y4€OHO-HCCIIETOBATENbCKUX
MIPOEKTOB (BBICTYIIICHUE C MIPE3EHTAIHEH )
139-144 IIpome:xyTouHasi arrecTamus (9K3aMeH) 6
Bcero: 144
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3. YcioBus peajin3anuu NporpaMMbl 00111e00pa3oBaTeIbLHON JUCIIUILIAHbI

3.1. Ins peanmu3auuu nNporpamMmbl AU CHUAIIAHBI J0JKHBI OBITH

NpeayCMOTPEHbI cJieaAyIoliue crenuaibHble MOMelleHus :

Kabuner «buonoruny, OCHAUICHHBIN 000pyI0BaHUEM: CTOJI
JIEMOHCTPAIIMOHHBIN (C PAKOBUHOM, ITOJBOAKON U OTBEICHUEM BOJIbl, CAHTEXHUKOM,
NEKTPUUYECKUMHU PO3ETKaMM, aBTOMAaTaMHU aBapUMHOTO OTKIIOYEHHUS TOKa),
7a00paTOPHBIN OCTPOBHOM CTOJN (ABYXCTOPOHHUM, C 3aIUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKHM IIOKPBITUEM, HAJICTOJIBEM, C IOJICBETKOM U 3JIEKTPUUYECKUMHU
pO3eTKaMu, MOJIBOAKON U OTBEJACHUEM BOJbI U CAHTEXHUKOM), CTYJT 1a00paTOPHBIi
ITOBOPOTHBIN, PErYJINPYEMBIN IO BBICOTE.

[IpumepHbI MTepedeHb IEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO 000PYI0BaAHUS.

JleMOoHCTpallMOHHOE 000PYA0BAHUE U PUOOPHI:

— KOMIUIEKT BJIAXHBIX MPENAPATOB JIEMOHCTPALIMOHHBIN

— KOMIUIEKT TepOapueB MO CUCTEMaTUKE PACTEHUN C OmNpeaeauTeIbHbBIMU
KapTOYKaMu

— KOMIUIEKT KOJUICKIUN 1EMOHCTPALIMOHHBIN

— U(POBON MUKPOCKOIT OMHOKYJISIPHBIN (C Kamepoit)

JlaGopaTopHO-TEXHOJOTHIECKOE obopyoBaHUE (;1aGopaTopHOE

o0opynoBaHue, MpUOOPbI, HAOOPHI I SKCIEPUMEHTA, UHCTPYMEHTHI ):
—  MOJEINH, MYJISKU, alllUTUKAUN
— KOMIUIEKT MOJICJIEN-aNTUUINKALIMA 1IEMOHCTPALIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJENEH IEMOHCTPALIMOHHBIN
— Ha0O0p MaJICOHTOJOTUYECKUX MYIISKEN
— KOMIUIEKT OOTAaHUYECKUX MOJIeTIeH JeMOHCTPAIMOHHBIN
— KOMIUIEKT 300J0TUYECKUX MOAEIEN JEMOHCTPAMOHHBIN
— KOMIUIEKT MYJISKEHU 1EMOHCTPALIMOHHBIN
— CKEJIET YeJIoBeKa

— TOpC YenoBeKa pa30opHbIN
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— KOMIUIEKT MOJENEU

— KOMIUIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB KUBOTHBIX

— Ta0auLBl penbeHbIe

— JIEMOHCTpAIMOHHbIE YUeOHO-HATJISHbIE TOCOOUS

— KOMIUIEKT HOPTPETOB 151 oPopMIICHUS KaOuHeTa

— JnabopaHTcKas s KaOuHeTa OMOJIOTUU U SKOJIOTUHU

— CTOJI C SIIIUKAMU JJI XPaHCHUS/TyMOOH

— Kpecso opucHoe

— CTOJI JIaOOpaTOPHBINA MOCUHBIN

— CyWIWIbHAs MaHEeNb JIJIS TOCY /b

— mKkad A7 XpaHeHHs Y4eOHBIX TTOCOOU I

— mKkad I XpaHSHHS BIAKHBIX MPENapaToB, 3aITUPAIOIITUIICS Ha KITIOY
— 1mKad Ay xpaHeHust 1abopaTOpHOU MOCY AL/ TPUOOPOB
— 11abOpaHTCKUI CTOM

— CTYyJ JIabOpaTOPHBIN

— KOMIUIEKT epIiei ISl MBIThS TA0OPATOPHOM TOCY/IBI.
[IpumepHbIl epeyeHb TEMOHCTPALIMOHHOTO U J1a00paTopHOro 000pyaI0BaHUs

HOCUT PEKOMEHIATEIIbHBIN XapaKTep.

3.2. Mu¢popmaniuoHHOe oOecnedeHne peaju3anu NporpaMmmMbl

Jl1st peaniu3aiiu mporpamMMbl JUCIUILUIMHBI OMOIMOTEYHBIN POHT 00pa30BaTEIHLHON
OpraHW3allid JOHKCH HWMETh IIeYaTHbIC W/WIM DJCKTPOHHBIC YYCOHUKH U
pa3paboOTaHHbIE B KOMIUIEKTE C HHUMU Yy4eOHble MOCOoOHMs (MpU HAJTUYHH),
JOMYIIEHHBIC K HCIIOJIb30BAHHUIO MPU pPealn3allii 00pa30BaTEIBHBIX MPOTPaMM
CpeaHero mpogecCHoHaIbHOTO 00pa30BaHMs, peaju3yeMbIX Ha 0a3e OCHOBHOTO

o0miero oopazoBanus’.

" TIpukas MunucTepcTBa IpocBeinenus Poceuiickoit @enepanuu ot 5 HosOps 2024 r. N 769 «O6 yTeepxaeHnn
(henepanpHOTO MEpeUHs y4eOHNKOB, JOMYIIEHHBIX K UCIIOIB30BAHHUIO NP PEATN3aIMN HMEIOIINX
TOCYZAapCTBEHHYIO aKKPEAUTALNIO 00pa30BaTEILHBIX IPOrPaMM HA4YaIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeAHETO
o01mero 00pa3zoBaHis OPraHU3aALUAMH, OCYLIECTBISIONMMI 00pa30BaTENbHYIO ACATEIBHOCTD, U YCTAHOBJICHUN
MPEENEHOTO CPOKA UCTIONIB30BAHMS UCKIIOUEHHBIX YI€OHUKOB M Pa3pabOTaHHBIX B KOMIUIEKTE C HUIMHU Y4E€OHBIX
noco6uii» (B akTyanbHo# penakuunu). Cebliika Ha yKa3aHHBIN ITprKa3 aktyanbHa Ha 20.03.2025 r.
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HpI/I peaiu3aniiyi  MMporpamMmbl  JUCHUIIIIMHBI BO3MOXHO HCIIOJIb30BAHHEC

QJICKTPOHHBIX O6pa3OBaT€J'II>HI>IX PECYPCOB, JOMMYIMICHHBLIX K HCIIOJIB30BAHUIO IIPH

peanu3anuy 00pa3oBaTeIbHBIX IPOIPAMM CPEIHErO 00LIEro 00pa3oBaHus’®.

& [Ipukas MunucTepcTBa npocBemenus Poceniickont ®enepamyn ot 18 nrons 2024 r. N 499 "O6 yreepxacHuu
(henepanbHOrO MepeyHs AMEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, TOMYIICHHBIX K UCIIOIB30BAHHIO TIPU
peanu3aly UMEIOIUX roCyJApPCTBEHHYI0 aKKPEAUTAIINIO 00pa30BaTebHbIX POrpaMM Ha4aJIbHOIO 0OLIEro,
OCHOBHOTO OOIIIET0, CPeIHETO 00IIero 00pa3oBaHus» (B akTyanbHOU penakinun). CChliTka Ha YKa3aHHBIH TIPHUKa3
aktyanbHa Ha 20.03.2025 r.
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4. KOHTPOJIb M OLIEHKA Pe3YyJbTAaTOB OCBOCHHS 0011e00pa30BaTeIbHOM

JTUCIHHUILINHBI

KoHTpoib W oOleHKa pe3ylbTaToB OCBOCHHS 0011e00pa3oBaTeNbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oobmasi/mpogeccnonanbHa
sl KOMIIETEeHU S

Pa3zgen/Tema

Tun oleHOYHBIX MepPONPUSTHS

OK 01. Beibupats crocoObl
pelIeHus 3ama4
npoeCCUOHATBLHON
JESTSIIbHOCTH
NPUMEHHUTEIBHO

K pa3JIMYHbIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 51-53,
5.411-0/c’, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5I1-o/c, 11.1,
11.211-o0/c, 12.111-0/c,
13.1-13.2I1-0/c

OO6cy>xaeHue o BoIpocam JIEKIUH
Pa3paborka rioccapus

3anoJyiHeHHe CPaBHUTEIBHBIX
Ta0IHIL

TectupoBanue

VYerHbli onpoc

Jukrant Ha HCII0JIb30BaHUE
apryMEHTOB, OMOJIOTMYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBuayanbHas
camocTosTelbHas paboTa
IIpencraBnenue pe3yabTaToB

NPAaKTUYECKUX paboT
KoHTponbHbIe paboThl
3amura TBOPUECKUX paboT

amnra WHIUBUTyATbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOHHOﬁ aTTCCTallu

OK 02. HcnomszoBate | Temsr 1.1, 2.1, 3.1 -3.3, | OueHuBaeMas quCKyccus Mo

COBpPEMEHHBIE cpeactea | 4.1 - 43, 5.1-5.3, | BOompocaM JIeKIHH

MOMCKA, aHaJIu3a 5.4T1-0/c, 6.1-6.4,7.1-7.3, Pa3paboTka MEeHTaIbHOM KapThI B

u MHTEPIPETAIHA | ¢ | ¢ 3 91.9 3. | MMHH rpymmax

UHpOpMaInH, ; ’ | BolmosiHeHKE U 3aIIUTAa

u MH(pOPMAaIMOHHbIE 10.1-10.3, 10.411-o/c, 71a00paTOpHBIX PaboOT

TEXHOJIOTHHU 10.5T1-o/c, 111, [Tpencrasienue pe3yIbTaToB

s BeimonmHenus  3amau | 11.2I1-o/c, 12.111-0/¢c, | mpakTHueckux paboT

npodeCCHOHATBHON 13.1-13.2I1-0/c [IpencraBnenue yCTHBIX

JIeSITeIbHOCTH COOOLIEHUH C Mpe3eHTaIel,
MOJITOTOBJICHHBIX 110 TIEPEYHIO
UCTOYHHKOB, PEKOMEH IOBaHHBIX
IperoiaBaTeseM

OK  04. O¢pdexruno | Temsr 1.1, 2.1, 3.1 -3.3, | OGcyxeHNe O BOIPOCAM JIEKIIUU

B3aMMO/IEVICTBOBATh 41 - 43, 5.1-5.3, | UugusunyansHast

¥ paboTaTh B KOJJIEKTHBE | 5 4[]-o /c,6.1-6.4,7.1-7.3, | CAMOCTOATEIbHAS pabota

Y KOMaH/1ie 8.1-8.3, 9.1:9.3, [MpencraBieHne pe3yIbTaToOB

10.1-103,  10A4TTofc, | PaKTHiccKuX pador

3ammTa TBOPYECKUX paboT

® TIpodeccroHANBEHO OPHEHTUPOBAHHOE COAEPKAHUE (COINEPIKAHME TIPUKIIATHOTO MO JIs)
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10.5I1-o/c,
11.211-o/c,
13.1-13.2I1-0/c

11.1,
12.111-o/c,

3ammra
MIPOCKTOB

HHAUWBUIYAJIbHBIX

OK 07. CogzeiicTBOBaTh
COXPAaHCHUIO OKPYKaroIIeh
cpepl,
pecypcocOepexeHHIO,
NPUMEHSTh 3HAHUS

00 HM3MEHEHHH KJIMMaTa,
OPUHIUIBL  OepexIIMBOro
MPOU3BOACTBA, I(HPEKTUBHO
JIECTBOBATH

B YUPE3BbIYAIHBIX CUTYAIHSIX

Temsr 1.1, 2.1, 3.1 -3.3,

41 - 43, 5.1-5.3,
5.411-0/c, 6.1-6.4,7.1-7.3,
8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5I1-o/c, 11.1,
11.2IT-o/c, 12.111-0/c,

13.1-13.2I1-0/c

OOcyXIeHne 10 BOIpOCcaM JICKIIUH
Pa3pabotka rioccapus

3anonHeHue CpPaBHUTEIbHBIX
TaOJIuUIL

TectupoBanue

VYcrHblii onpoc

JuKkTant Ha HCIIOJIb30BaHUE
apryMeHTOB, OHOJIOrH4YeCcKOn
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanpHas
camocTosTelbHas paboTa
[IpencraBienue pe3ynbTaToB

NPaKTUYECKUX padboT
KouTponbHbie paboThl

3amTa TBOPUECKUX padoT

3amura WMHWBUTyaIbHBIX
IIPOEKTOB

Brimonnenue 3aganuit
MIPOMEXKYTOYHOM aTTECTALUH
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