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[Iporpamma yuebHo# qucuuniannbl «buosnorus» pa3zpaboTaHa Ha OCHOBE:

npuka3za MunucTepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepannu ot 17.05.2012r. Ne413
«O06 yTBepxkIeHNH (eiepaTbHOr0 roCyIapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTA CPETHETO
o011ero oOpa3oBaHmMsI»,

npukaza MunucrepcrBa npocseienus Poccuiickoit @enepannu ot 12.08.2022 Ne 732 «O
BHECECHHE M3MEHECHUM B (peiepabHbIi TOCYIapCTBEHHBI 00pa30BaTebHBIN CTaHAAPT CPEAHETO
o01rero o0pa3oBaHusl, yTBEPKACHHBIN TPpUKa30M MUHHUCTEPCTBAa 00pa30BaHUS U HAYKH
Poccuiickoit ®enepanuu ot 17.05.2012 Ned 13y,

npuka3a MunucrepceTBa npocsenienus Poccuiickoit @eneparun ot 23.11.2022 1. «O6
YTBEpXKJICHUH (efepaibHON 00pa30BaTeIbHON MTPOrPaMMBbI CPEIHETO 001IIer0 00pa3oBaHUs,

npukaza MunucrepcrBa npocsemienus: Poccuiickoin @enepannu ot 28.04.2023 r. Ne 316
«YTBepxaeHuu ¢eaeparbHOro rocy1apcTBEHHOro 00pa30BaTEIbHOIO CTaH1apTa CPEHETO
npodecCHoHAIBHOTO 00pa3oBanus 1Mo npodeccun mo npodeccuu 19.01.18 Anmaparamk-
oneparop Nponu3BoACTBAa MPOAYKTOB MMUTAHUA U3 PACTUTCIIBHOTO ChIPb»,

«[IpumepHoii paboueii mporpaMmMoii 001e00pa3zoBaTeIbHON TUCIUILTMHBI « BHOTIOTHS 171
npodecCHOHANBLHBIX 00pPa30BaTEIBLHBIX OPraHU3aIHily, pekoMeHaoBaHHbIX OT'BOY IT1O
«MHCTHTYT pa3BUTHS MPOGECCHOHATLHOTO 00pa3oBaHus», mpoTokod Ne 6/2025 ot 18.04.2025
I.

Opranm3zanus-pazpadoruuk: ['BITOY Oktsa6pbckuit MHOTONTPO(PMIIBHBINA TPO(ECCHOHATBHBIN
KoJute K, Pecrrybnuka bamkoprocran

PazpaboTumk:

Bbypuesa ®unto3a 3aBUTOBHA, IpeNogaBaTellb

MOJINUCH



COJEP)KAHUE

1. OOmas xapakTepucTUKa TpUMEepHOW pabodell mporpammbl  00IIE00pa3OBaTENbHON
JUCIIUTUIMHBL «BHOTIOTHISIN) ..c.cooiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeee ettt ettt e et e e e et e e e e e e e e e eeeereeeeeaeeeees
2. CTpyKTypa U cofepkaHue o01eo0pa3oBaTeIbHON JUCIIUTITHHBL ........ccecvveervreenrreenseeensseeennns
3. YcaoBus peanuzaiuy mporpaMmel 001eoopa3oBaTenbHON nuciumuimHpIOmuoKka! 3akiaagka
He omnpejeeHa.

4. KoHTpOJIb ¥ OIICHKA PE3yJIbTaTOB OCBOCHUS 00111€00pa30BaTEIbHOM TUCIUTIINHEI ... OmnoKa!
3akiaaka He onmpeaeseHa.



1. O6mas xapakTepucTHKA IPUMEPHON paGodeii MPOrpaMMbI
001meo0pazoBaTebHOMAUCHMILIUHBI «buosorus»

1.1. MecTo 1McOMIVIMHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsel CIIO:
OOmeobOpa3oBarenbHas — JUCHUIIMHA — «buosorus»  ABnsercd  00s3aTENbHOM  YacThIO
001eo0pa3oBaTeIbHOrO IUKJIa 00pa3oBaTenbHON mporpammsl B cootBercTBUn ¢ @T'OC CIIO
npodeccun  19.01.18  AnmapaTdmk-omeparop MPOU3BOJACTBA MPOAYKTOB TMUTAHHUS U3
PaCTUTENIBHOTO ChIPbs

1.2. leqn ¥ MIaHUpYyeMble Pe3yabTAThI 0CBOEHHS TUCIHUTLTHHBI:
1.2.1. Heap AMCHUTIHHBI

Copep:xanne MporpaMMbl 00IIe00pa3oBaTEIbHON JUCHHUILTUHBI «BHOIOTHs» HAMIPaBICHO
Ha JIOCTH)KCHHUE PE3YNIhTaTOB €€ M3ydeHus B cooTBercTBuM ¢ TpeboBanusimu ®I'OC COO ¢
yueroMm TmpodeccuonanbHoit HampasieHHoctTHn DOI'OC CIIO.Lens wu3ydeHHs] IUCIUTILIAHBI
«buonorusi» Ha 0a30BOM ypOBHE — OBJaJeHHE OOYUYaIOIIMMHUCS 3HAHUSMU O CTPYKTYpPHO-
(GYHKIIMOHATBHOW OpTaHM3allMKd JKUBBIX CHUCTEM pPAa3HOrO0 paHra W MNPUOOpPETeHHE YMEHUI
MCIIOJIb30BATh AT 3HAHUS 111 TPAMOTHBIX JEHCTBHI B OTHOLIEHUN OOBEKTOB KUBOM MPUPOIBI U
pEIIeHUS Pa3INYHbIX KU3HEHHBIX MPOOIIEM.

JlocTkenne 1end WM3y4YeHHS JUCHUIUIMHBI «buojorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs peleHrueM CIeAyomuX 3a1ay:
o OCBOCHHE OOYYAIOMIMMHCS CHUCTEMBbl 3HAaHUH O OHMOJOTHYECKHX TEOPHSIX, YYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWiax, CIy>KallMX OCHOBOM UIsi (opMHUpOBaHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAYYHOTO IO3HAHUS,
CTPOEHUH, MHOTOOOpa3sMy U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3alluu,
BBIJIAIOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;
o dopMupoBaHrue y o0y4arouuxcs MO3HABATENbHBIX, WHTEUIEKTYAJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpollecce aHalIM3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISOB,
U7 U TOIXOJIOB K H3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aINH;
. CTAHOBJICHHE Yy OOydJaromuxcsi OOmIed KyJIbTyphl, (YHKIIMOHAIHHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MHUpa *KHUBOW MPUPOIBI Ha
OCHOBaHWH 3HAHUU U OMBITA, MTOJYYCHHBIX PU U3yUYECHUU OUOJIOTHH;
. dbopmupoBaHre y 00YJaIOMIUXCS YMEHHH WJUTIOCTPHPOBATH 3HAYCHHE OMOJOTHYECKHX
3HAaHUW B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;
o BOCMHUTAaHHUE YOEXKAEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YETIOBEKOM KUBOU
IPUPOJIbI, HEOOXOTUMOCTH OEpPEKHOIO OTHOLIEHUS K HEW, COOJIIOIEHUSI 3TUYECKUX HOPM MpHU
MPOBEJICHUH OMOJIOTUYECKUX UCCIIeIOBAHUMN;

o OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUIsl TOBBIICHHUS YPOBHS HKOJOTHYECKOM
KYJIBTYpBI, JUIs1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
. OpUMEHEHHE TMPUOOPETEHHBIX 3HAHMA M YMEHUH B  TOBCEIHEBHOW  KH3HH

Il OLIEHKU TMOCJEICTBUMA CBOEH JEATEIBHOCTH IO OTHOIIEHUIO K OKpYXKaloulehd cpene,
COOCTBEHHOMY 3/10pPOBBIO, 000CHOBAaHHUE U COOMIOIEHUE Mep MPOPUIAKTUKY 3a00IeBaHUH.

1.2.2. Ilnanumpyemble pe3yJbTaTbl OCBOEHHUS 001I€00PA30BATEILHOH IUCHUILUIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6umme  xommereHimu  (maee — OK) wu mpodeccuoHanbHble  KOMIIETEHIMH
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JUYHOCTHBIMH, METANPEIMETHBIMU
U TpeAMETHBIMH  pe3yiabTaTaMud  o0ydeHuss 0Oa3oBoro  ypoBHsS (mamee —  IIPO)

®I'OC COO npencraBieHbl B TAOJIHIIC:



Koa u HauMeHoOBaHuUe
dopmupyembIx
KOMIIeTeHIIMH

[InanupyemMble pe3ybTaThl 0CBOEHHS IPOrPpaMMBbl MO M CHHUIJIMHE

O01mmue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3amad
npohecCHOHANBLHOM
JeSITeITbHOCTH
IMPUMCHHUTCIILHO

K Pa3JInIHBIM
KOHTEKCTaM

JIM4HOCTHBIE PE3yAbTaThl JOJIKHBI
YacTH: TPYJOBOT'O BOCITUTAHUS:

- TOTOBHOCTH K TpYyIdy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTb K  aKTUBHOH  JI€ATEIbHOCTH
TEXHOJIOTHYECKOM M COLIMAJIBbHOM HANpPaBIEHHOCTH,
CIIOCOOHOCTh WHUIMUPOBATH, IJIAHUPOBATD
U CAMOCTOSITETTLHO BBITIONHSATE TAKYIO I€ATEIHHOCTS;
- UHTEpEC K pa3audHbIM cdepam mpodecCuoHaATbHON
JeATEeIbHOCTH.

MetanpeameTHble pe3ynbTaThl TOJKHBI OTPaXaTh:

OTpaxkaTb B

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
IIO3HABATEIIBHBIMU ICHCTBUSAMU:

a) 6a30BbIe JOTMUYECKUE JICHCTBUSA:

- CaMOCTOSITEIILHO (bopMynupoBaTh U
aKTyalu3upoBaTh MpobjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYLIECTBEHHBIN IPU3HAK

WIA OCHOBAHHS IS CpPaBHEHHSA, KIacCUPUKAIHH
1 0000IIIEHH;

- ONpeNeNATh IUENH  JCSITEIbHOCTH,
rapamMeTpbl U KpUTEPUU UX JTOCTHUKCHUS;
- BBIABIIAATH 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTH KOPPEKTHBBI B JCATEIHHOCTH, OIICHUBATDH
COOTBCTCTBUC PE3YJILTATOB LCIIAM, OICHUBATL PUCKU
MOCJIEICTBHH JCSITEILHOCTH,

0) 60a30BbBIC UCCIICAOBATEIIBCKHEC NCHCTBUS:

- BIJCTh HAaBBIKAMH Y4eOHO-HCCIIEI0BATEILCKOM
U IIPOCKTHOU JEATEIbHOCTH, HABBIKAMH pa3pELCHUs

3a71aBaTh

I[TP6 1. ChopmMupoBaHHOCTh 3HAHUW O MECT€ U POJU OHOJIOTUU
B CHCTEME HAY4YHOTO 3HaHUS; (YHKIMOHAJIBHOW TI'PaMOTHOCTH
YeJI0BEKa JJIsl PELICHUs )KU3HEHHBIX NTPOo0IIeM.

I1P6 2.CdhopMHpPOBAaHHOCT YMEHHSI PAaCKphIBATh COJEpIKAHUE
OCHOBOIIOJIAralONIUX OMOJIOTHYECKUXTEPMHUHOB U MOHATUH: JKU3HB,
KJIETKa, TKaHb, OpPraH, OpraHW3M, BHJ, MOMYJALHUSA, HKOCHUCTEMA,
OouworieHo3, Oumocdepa; werabonmm3aM (0OMEH  BEHIECTB |
IpeBpalleHie 3HEPruu), TOMEocTa3 (caMoperyssnus), OnocuHTe3
Oenka, CTPYKTypHas OpraHM3alus *KMBBIX CHUCTEM, UCKPETHOCTH,
caMoOperyJnus, CaMOBOCIIPOU3BECHUE (penponykuus),
HACJIe/ICTBEHHOCTh, HW3MEHYMBOCTb, 3HEPro3aBHCHUMOCTb, PpOCT
U pa3BUTHUE, YPOBHEBASI OPTaHU3ALIUS.

[IP6 3.ChopMHUpOBAaHHOCTH YMEHHS pPaCKpPhIBaTh COJACpPIKAHUE

OCHOBOIIOJIararouimx 6PIOJIOFH‘-I€CKPIXTCOPPII>1 148 THUITIOTC3:
KJIETOYHOW,  XPOMOCOMHOM, MYTallMOHHOW,  SBOJIIOIMOHHOM,
MPOUCXOKIACHUA KU3HHUU YCIIOBCKA.

I1P6 4.ChopMupoBaHHOCTH yMEHUS pacKpbIBaTh
OCHOBOTIOJIAraronue OUOJIOTHYECKHUE 3aKOHBI H3aKOHOMEPHOCTH

(I'. Mengenss, T. Moprana, H.M. BaBumoBa, O. I'ekkemns, O.
Mromnepa, K. boapa), rpaHuipl MX NPUMEHUMOCTH K JKUBBIM
CHCTEMaM.

ITPG 5.IlpuobpereHne ombiTa MPUMEHEHHS OCHOBHBIX METOIOB
HAyYHOTO TIO3HAHHUSA, HCIOJIb3yeMbIX BOUOJNOTMH: HAOIIOACHUS
U OIMUCAHUS XKUBBIX CHCTEM, MPOILIECCOB U SBJICHHIA, OpraHU3AINH

HITPOBEACHUA OHOJIOTHYECKOT0O OKCIICPUMCHTA, BBIJIBHUKCHU S
TUIIOTE3, BBISABJICHUSA 3aBUCHMMOCTH MCKAYUCCIICAYCMbIMU
BCJIIMYNHaMU, 00BACHEHUS IMOJTYYCHHBIX PE3YIbTATOB n

(bopMyIMpOBaHUS BBIBOJIOB CHCIOJIH30BAHUEM HAYYHBIX MOHSITHIA,
TEOpHUI U 3aKOHOB.
ITP6  6.CchopMHpOBAaHHOCTH YMEHHS BBIICHSATh CYIIECTBEHHBIC




npo0Jem;

- BBIABIIATH MMPUIUHHO-CJICACTBCHHBIC CBA3U
U aKTyaJu3upoBaTh 3a1ady, BBIIBUTATh THUIOTE3Y
€C peuicHu, HaxXoJUuThb APTYMCHTBI JJISL
JI0Ka3aTelbCcTBa CBOWX YTBEP)KICHUH, 3a/1aBaTh
[apaMeTpbl U KPUTEPUU PEILICHUS,

- aHaJIM3UPOBATH IIOJIyUYCHHBIE B XOJAE PEIICHHUS
3ala4yi  pPE3YyJIbTAaTbl, KPUTUUYCCKHU OLCHUBATHL HUX
JOCTOBEPHOCTh, IMPOTHO3MPOBATh HW3MEHEHHE B
HOBBIX YCJIOBUSIX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOJIEMBI C YIETOM
aHaJinu3a HUMCHOIINXCA MaTCpraJIbHbIX )41
HEMaTepHaIbHBIX PECYpPCOB;

-- YMCTb INCPCHOCUTL 3HAHUA B IIO3HABATCIIbHYIO
U TMIPAKTHYECKYIO 00JIaCTH )KU3HEIEATSITLHOCTH,

- YMETb HHTEIPUPOBATh 3HAHUA U3  Pa3HBIX
MPEAMETHBIX 00J1acTel;
- BbIABUT'ATb HOBBIC nacu, Hpe;[naraTb

OpUTrMHAJIBHLIC TOAXOAbI U PCIICHUS

MIPHU3HAKH BHPYCOB, KJIETOK MIPOKAPHOTH 9YKapHOT;
OJHOKJICTOYHBIX

M MHOTOKICTOYHBIX  OpPraHW3MOB, BHJIOB, OHOTCOICHO30B
U DKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB

U MIPEBPALLEHUS SHEPTUH B KJIETKE, (OTOCHHTE3a, MIIACTUIYECKOTO U

HHEPreTUYecKOro OOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOZIOTBOPEHHMSI, PA3BUTHSIM PA3MHOXKCHHS, WHAWBUIYAITBHOTO
pa3BUTHS opraHusma (oHTOTCHE3A), 60pbOBI 3a
CYIIIECTBOBAHME,ECTECTBEHHOTO otbopa, BUJ1000pa30BaHMsl,

MPUCTIOCOOJICHHOCTH OPraHU3MOB K CpeAe OOWTaHUS,BIMSIHUSA
KOMIIOHEHTOB ~ 3KOCHCTEM, aHTPONOT€HHbIX  HM3MEHEHUN B
3KOCHCTEMAaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpallieHne YHEPTUH B Onocdepe.

I[IP6 7.ChopMupOBaHHOCTH YMEHHSI MPUMEHSTH IOJIy4YECHHBIC
3HaHUA JUIsI OOBACHEHUS OHMOJIOTMYECKHXIIPOLECCOB U SIBICHUIA,
IUIE TPUHATHS TPAKTHUYECKUX PEIICHUH B TMOBCEJHEBHON >KHU3HU
¢ HenbrooOecnedeHrs 0e30MacHOCTH CBOETO 370POBbsSl U 310POBbS
OKpY>KalOIIKX JIIOJIEH, COOII0IEHUA3JOPOBOT0 00pa3a )KU3HH, HOPM
rPaMOTHOTO MOBEACHUS B OKpYKaroLen MPUPOJAHOMN
Cpele;IOHUMaHue HEOOXOAMMOCTH HCIIOIb30BAHMS JOCTUKEHHM
COBPEMEHHOW OHOJOrMHU OUOTEXHOJOTHHUIL PALMOHAIBHOTO
MPUPOIONOIB30BAHUS.

I[TP6 8.CdhopMHUPOBAHHOCTH yMEHHSI peliaTh OHOJIOTHYECKHE
3a/layM, COCTaBISATh TE€HOTHUIIMYECKUECXEMbl CKPEIIMBAHUS IS
pasHBIX TUIIOB HACJEIOBAHUS MPHU3HAKOB Yy  OPraHU3MOB,
COCTaBJISITh CXEMBINEPEHOCA BEIIECTB U AHEPrUM B SKOCHUCTEMax
(uenu MUTaHMS, TUILIEBbIE CETH).

[IP6 9.ChopmupoBaHHOCTH yMEHUH KPUTHYECKH OIICHUBATH
uHpOpMaIIHIO OMOJIOrNYECKOTOCOICPIKAHUS, BKJIIOYAIOIIYIO
MICEBJIOHAyYHbIEe 3HAHHUS W3 PA3IUYHBIX HCTOYHUKOB (CpencTBa
MaccoBOWHH(pOpMaIHH, HaYYHO-TIOMYJISIpHBIE MaTepHabl);
MHTEPIPETUPOBATH ITHUYECKHE ACTMEKTHICOBPEMEHHBIX
UCCIIEIOBAaHU B OHMOJNOTMH, MEAWLUHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh rJI00aTbHBIC 9KOJIOTUYECKUE POOJIEMBI




COBPEMEHHOCTH, (OPMHPOBAaTH 1O  OTHOIIEHHUIO K  HUM
COOCTBEHHYIOTIO3HIIHIO.

I[IP6 10. CdopmupoBaHHOCTH YMEHUW CO37aBaThb COOCTBEHHBIC
NUCHbMEHHBIE W YCTHBIE COOOIIEHUST HAOCHOBE OHMOJIOrMYecKOn
uHbOpMAlMM W3  HECKOJNIBKMX  HWCTOYHHUKOB,  T'PaMOTHO

MCTIOJIb30BATHIIOHATUIHBIN anmnapaTt OMOJIOTHH

OK 02. Hcnonp3oBaTh
COBPEMEHHBIE
CpeZCTBa MIOUCKA,
aHanm3a

Y HHTEPIIPETAUT
uHpopManun

1 nH()OpPMAITMOHHBIC
TEXHOJIOTUH IS
BBITTOJTHEHUS 32124
pohecCHOHABLHOM
JeSITeTbHOCTH

JImgyHOCTHBIE PE3YIbTATBI  JOJIXKHBI
YaCTU: HCHHOCTU HAYYHOTI'O TO3HAHUSA:

OTpaxkaTb B

-c(pOpMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HAyKd U OOILECTBEHHOM MPaKTUKH,
OCHOBAHHOTO

Ha JHUAaJore KyJIbTYyp, CIIOCOOCTBYIONIETO OCO3HAHHIO
CBOETO MeCTa B MOJIUKYJIHTYPHOM MUpE.
MeranpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKATh:
Ognanenue YHUBEPCAITbHBIMU y4eOHBIMU
TI03HABATEIbHBIMA JACHCTBUSIMH:

B)paboTa ¢ HHpopmManuei:

- BIAJCTh HABBIKAMH TONY4YeHHs HH(OpMaIuu
U3 KMCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISITH TIOUCK, AaHAJIN3, CUCTEMAaTH3AIHIO

U MHTEPIpETALn0 WH(POPMALUU PAa3JIMYHBIX BUJIOB
1 (opM TpeICTaBICHNUS,

- co3laBaTh TEKCTHl B pa3lWYHBIX (Qopmarax c
y4eTOM Ha3HaueHWss WHGOpMAIMM U  IEJICBON

ayIUTOpUH,  BbIOMpas  ONTUMAIBbHYIO  (opMy
Hpe/ICTaBICHUS
U BU3yaJIH3alllu;
- OICHUBATh  JIOCTOBEPHOCTb,  JITUTHMHOCTH

uHpOpMalLlUK, €€ COOTBETCTBHE
MOpPaJIbHO-3THYECKUM HOPMaM;

- ICIOJIB30BaTh CPEJCTBAa MH(POPMALIMOHHBIX

U KOMMYHHKAIlMOHHBIX TEXHOJOTMM B pEIICHUU
KOI'HUTHBHBIX, KOMMYHHUKaTHBHBIX U

IMpaBOBbLIM n

I[TP6 1. CdhopmMupoBaHHOCTh 3HAHUW O MECT€ U POJU OHOJIOTUH
B CHCTEME HAY4YHOTO 3HaHUS; (YHKIMOHAJIBHOW TI'PaMOTHOCTH
YeJI0BEKa JJIsl PELICHUs )KU3HEHHBIX NTPO0JIeM.

I[IP6 7.ChopMupOBaHHOCTH YMEHHSI MPUMEHSTH IOJTy4YECHHBIC
3HaHUS JUIsl OOBSICHEHUS OMOJIOTMYECKUXIIPOLIECCOB M SIBJICHHUH,
JUI TIPUHATHS NPAKTHUUECKUX PELICHWM B TMOBCEJHEBHOW JKHU3HU
C 1enpro0ecreueHnsi 0€30MaCHOCTH CBOETO 370POBbs U 310POBbS
OKpY>KalOIIKX JIIOJIEH, COOII0ICHUA3JOPOBOT0 00pa3a KU3HH, HOPM
rpaMOTHOTO TOBEACHUA B OKpYXKalOle MNPUPOJHON Cpene;

IIOHMMaHUE  HEOOXOAUMOCTH  HCIOIL30BAaHUA  JOCTIDKEHHUH
COBPEMEHHOW OHOJIOTMMH OMOTEXHOJIOTHHIJIA PallMOHATIBLHOTO
MPUPOJIOTOJIb30BaAHUSI.

I[IP6 10. CdopmupoBaHHOCTH YMEHUW CO37aBaThb COOCTBEHHBIC
MUCHbMEHHBIE W YCTHBIE COOOIIEHUS HAOCHOBE OHOJIOrMYecKOn
uHbOpMalMM U3 HECKOJBKMX  HCTOYHUKOB,  I'PaMOTHO
MCIIOJIb30BATHIIOHATUIHBIN anmapaTt OnoIOoTHH




OpPraHW3allMOHHBIX  3ama4  C COOITIOICHHEM
TpeOOBaHUI JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTHUEHBI,  PEeCypcocOEepEeKeHUs,  NPaBOBBIX U
OTHYECKUX  HOpPM, HOPM  HH(POPMAIMOHHOMN
6e30MacHOCTH

OK 04. D¢ddexTuBHO
B3alMOJICHCTBOBATE

U paboTarth B
KOJIJICKTUBE M KOMaH/IC

JluyHOCTHBIE pe3ynbTaThl JOKHBI OTpaxaTb B
YaCTH: I[EHHOCTH HAyYHOTO IO3HAHUS: OCO3HAHUE
LHEHHOCTH HAyYHOM JEeATEeTbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh TMPOCKTHYID W HCCIEAOBATEIBCKYIO
JeATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.
MertanpeaMeTHbIe Pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnajieHue yYHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) COBMECTHas ICSITCIIbHOCTD:

- TIOHUMaTh ¥ HCIIOJIB30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ MHIUBUyaTbHOU pabOTHI;

- TIpUHUMATh IIEJIM COBMECTHOW JCSATEIHHOCTH,
OpraHU30BBIBATH M  KOOPAUHUPOBATH  JCHCTBUSA
10 €€ JOCTIIKCHMIO: COCTaBIIAThH IUIAH JICHCTBHIA,
pacrpenenarb poiad C y4eTOM MHEHHMM yYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI.
OBnajgeHue  YHUBEPCAJIbHBIMU  PEryJsTUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHX JIIOJIEH:

- MPUHUMATh MOTHUBBI U apPTYMEHTHI JIPYTUX JIIOICH
[IpU aHAJIM3€ PE3yJIbTATOB JAEATEIBLHOCTH;

- MpU3HABATh CBOE MPABO M MPABO IPYTUX JIIOICH

Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH
JIPYroro 4yejoBeKa

ITP6 5.IlpuobpereHne ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHUS, UCTIOB3yEeMbIX BOMOJIOTHH: HAOIIOACHUS

U OIMUCAHUS JKUBBIX CHCTEM, MPOILIECCOB U SIBICHHIA, OpraHU3AINH
UTIPOBEICHUSI  OMOJIOTMYECKOTO  OKCIIEPHMEHTA,  BBIIBMIKCHUS
TUMOTE3,  BBISABICHUS  3aBHCHUMOCTH  MEXIYHCCIETYEMBIMH
BEIIMYMHAMM, OOBSICHEHUS MOJTyYEHHBIX pe3yabTaToB
1 GOPMYyIUPOBAHUS BHIBOJIOB  CHCIIOIH30BAHUEM  HAYyYHBIX
TOHSTUH, TEOPHUI U 3aKOHOB

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpYKarollel Cpeibl,

JInaHOCTHBIE pe3yabTaThl JOJDKHBI OTpaXkaThb B
YacTH: 9KOJIOTUYECKOTO BOCITUTAHUS: -
c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYPHI,

IIOHUMAHUEC BJIHMAHUA COIMAIbHO-3KOHOMHNYCCKHX

[IP6 5.IlpuoOpereHre ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAay4YHOro TMO3HAHUS, HCIOJIb3YyCMbIX B6I/IOJ'IOFI/II/II HaGJIIOI[eHI/IH
Y OITMCAHUS )KUBBIX CHCTEM, ITPOIIECCOB U SBJICHHIT; OpTraHU3aluu

HITPOBCACHU A 6I/IOJ'IOFI/I‘-I€CKOFO SKCIICPUMCHTA, BBIIBUKCHU S




pecypcocOepekeHHIO,
MPUMEHSTH 3HAHUS
00 U3MEHEeHUU
KITUMAaTa, PUHITAIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3 exTruBHO
JIECTBOBATH

B UPE3BBIYAIHBIX
CUTYaIUIX

MPOIECCOB HA COCTOSIHUE MPUPOJAHON M COLIMATBLHOM
CpeIbl,  OCO3HaHWE  TJI00ATBHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

- INTAHUPOBAHUE U OCYIIECTBIIECHUE JCHCTBUN

B OKpYyXalolllel cpelde Ha OCHOBE 3HAHUA IeJeil
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- aKTUBHOE HENPUATUE ACHCTBHI, MIPUHOCSIINX BPE
OKpYXKarolleH Cpese;

- yYMEHHME TPOTHO3UPOBATH  HEOJIArONMpPUITHHIE
HKOJOTUYECKUE TOCJIEJCTBUS MPEITPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALLIATH HX;

- paclIMpeHue ONbITa AESITEIBHOCTH 3KOJIOTHUYECKOU
HaIpPaBJIEHHOCTH.

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnaneHve yHHUBEPCaIbHBIMU KOMMYHUKATHBHBIMHU
JICICTBUSIMU:

0) cOBMECTHasI IeSITEIIbHOCTD:

- TOHMMaTh M UCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ MHIUBUyaTbHOU pabOTHI;

- TpPUHMMATh LEIH COBMECTHOM J1€ATeIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH IEUCTBUS

10 €€ JOCTIIKCHMIO:. COCTaBIIAThH IUIAH JICHCTBHIA,
pacrpenenarb poiau C y4eTOM MHEHHMM yYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI

TUMOTE3,  BBIABJICHUS  3aBHCUMOCTH  MEXIyHCCIEAYEMBIMU
BEITMYMHAMU, O0BSICHEHUS MOJTYYEHHBIX pe3yabTaToOB
u  GOpMYyIUPOBAHUS BHIBOJIOB  CHCIOJb30BAaHUEM  HAYYHBIX

MIOHSATUM, TCOPUU U 3aKOHOB.
[IP6 6.ChopMupOBaHHOCTh YMEHHUS BBIICTATH CYIIECTBEHHBIC

MPU3HAKH BHPYCOB, KJIETOK MPOKAPUOTH 9YKapHOT;
OJTHOKJIETOYHBIX

nu MHOT'OKJICTOYHBIX OpI‘aHI/I?)MOB, BUOB, 6HOFCOHCHO3OB
U DKOCHCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB

U TIPEBPALICHUSI PHEPTUHU B KIETKE, (DOTOCHHTE3a, MIACTUYECKOTO

M DJHEPreTMYecKoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIJIOAOTBOPCHUS, PA3BUTHAN PA3MHOXCHUSA, HWHAWBUIAYAJIBHOTO
pa3BUTHUS opraHu3ma (oHTOTEHE3Q), O60pBOBI 3a
CYLIECTBOBAHHE,ECTECTBEHHOIO orbopa, BU000pa30BaHus,

IPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeAe OOWTaHMS,BIMSIHUSA
KOMIIOHEHTOB ~ JKOCHCTEM,  aHTPOIOT€HHBIX  HM3MEHEHUN B
DKOCUCTEMAaX CBOEM MECTHOCTH, KpPYroBOpoTa BEHIECTB H
MpeBpalleHre SHEPruu B buocdepe.

I[IP6 7.ChopMupOBaHHOCTH YMEHHSI TPUMEHSTH IOJTy4YECHHBIC
3HaHUS JUIsl OOBSICHEHUS OMOJIOTMYECKUXIIPOLECCOB M SIBJICHHUH,
JUI TIPUHATHS NPAKTHUUECKUX PELICHWM B TMOBCEJHEBHOW JKHU3HU
C 1enpro0ecneueHnsi 0€30IaCHOCTH CBOETO 370POBbs U 310POBbS
OKpY>KalOIIKX JIIOJIEH, COOII0ICHUA3JOPOBOT0O 00pa3a KU3HH, HOPM
rpaMOTHOTO MOBEICHUS B OKpYy>Karoleu MPUPOTHOMN
Cpeze;MOHMMaHue HEOO0XOAUMOCTH HCIOJIb30BAHUS JTOCTUIKECHUH
COBPEMEHHOW OHOJIOrMM M OMOTEXHOJIOTMHANS PalMOHAIBHOIO
IIPUPOIONOIB30BAHUS




2. CTpykTypa u coaepxaHue 001eo0pa3oBaTeJbHON JUCHUIIMHBI
2.1. O0beM TMCHUIIMHBI U BUAbI Y4eOHOI padoThl

Buna yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCIUIITHHBI 88

BT. 4.

TEOPETUUYECKUE 3aHATUL 31
MPAKTUYECKUE 3aAHATUSA 20
1abopaTOPHBIE 3aHATHS 10
KOHTPOJIbHBIE pabOTHI 3
OcHoOBHOE colep:KaHue 88
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHUE 24
IIpome:xxyTouHasi arTecTamus (dK3aMeH)




2.2. TemaTnyeckuii IVIAH M CO/lep:KaHNe TMCHUILIMHBI «BHosorusn

HaumeHoBaHue Conepxanue yueOHOro Mareprasa (0CHOBHOe M MPO¢ecCHOHAILHOOPUEHTHPOBAHHOE), Oo6bem | Dopmupyembie
pa3/iesioB M TeM JabopaTopHble H NPAKTHYECKHE 3aAHATHS, MPUKJIAAHONH MOXYJIb (PH HAJTMYMH) 4YacoB | KOMIETeHUUH
1 2 3 4

OcCHOBHOe co/Iep:KaHue

Pa3nes 1. buoaorus kak Hayka 2

Tema Coneprxanne y4eOHOr0 MaTeprana 2

1.1.buonorus B | buonorus — Hayka o xuBoil mpupope. CBsi3u OMONOTHH C OOIIECTBEHHBIMH, TEXHHYCCKUMHU H

CHUCTEME HayK IPYTUMHU €CTECTBEHHBIMU HayKaMH, Gpuiiocouei, penuruend, STUKon, 3cCTeTUKO u mpaBoM. Poib OK-01, OK-02,
O6uosiorud B (OPMHPOBAHUU COBPEMEHHON HAy4yHOW KapTHHBI Mupa. Cucrema OMOIOTHYECKUX OK-04, OK-07
HayK.
MeToapl TO3HAHUS KUBOW MPHUPOABI (HAONIONECHUE, JKCIEPUMEHT, OIUCaHUE, H3MEpPEHUe,
KJ1accuuKaIms, MOJICTUPOBAHNE, CTATUCTHYECKAst 00pabOTKa TAHHBIX )

Pa3znen 2. 7/KuBble CHCTEMbI M KX OPraHU3AUA 2

Tema 2.1. | Conepxxanue yueOHOTO MaTepHasa 2

Oobmas JKuBbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHHs: Ononoruu. OTIuYue KUBBIX CHCTEM OT OK-01, OK-02,

XapaKTEpUCTHKA | HeOpraHuyeckou mpupoabl. CBOMCTBa OMOCKCTEM M UX pazHOOOpasue. OK-04, OK-07

JKU3HU YpoBHU OpraHu3anuu OWOCUCTEM: MOJEKYISIPHO-TEHETUYCCKUM, KICTOUYHBIM, OpraHU3MEHHBIH,
MTONYJIIIIMOHHO-BUIOBOM, SKOCHCTEMHBIN (OMOTe0IeHOTHIYECKU ), OnochepHbIit

Pazgen 3 Xumunuyeckuid COCTaB M CTPOEHHE KJIETKHU 18

Tema 3.1. Coneprxanne y4eOHOr0 MaTeprasa 2

XUMHYECKUU XHUMUYECKUH COCTaB KIETKU. XUMHUUYECKHE DJIEMEHTHI: MAaKpOAJIEMEHThI, MUKPO3JIEeMEHThI. Bona u

COCTaB KJIETKH. | MUHEpallbHbIe BemlecTBa. DyHKIMHM BOJBI M MUHEpPAJIbHBIX BemiecTB B kierke. [lomnmepikanue

Bona OCMOTHYECKOro OanaHca

W MUHEPAIBHBIC | [[pakTHYECKOE 3aHATHE 1 _ _

BCOICCTBA Ne 1 «buonornyeckas poyib MHHEPAIBHBIX BEIIECTB B OOCCIICYCHHUU >KU3HEACATEIBHOCTH (())II(@(());: (())II(<_(())27’
OpPTraHU3MOB, MIPOSIBIICHUS AUCOATaHCa MUHEPATBHBIX JIEMEHTOBY

Tema 3.2. Coneprxanne y4eOHOT0 MaTeprana 8

buonornueckn | benku. CoctaB M CTpoeHHE OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHumbie u

Ba)KHBIC 3aMEHHUMBbIC aMUHOKHUCIIOThl. AMHHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYPHI OCITKOBOW MOJIEKYIIBI

XUMHUYECKHE (mepBUYHasi, BTOpUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYypa). XUMHUUECKHE CBONCTBA OEIKOB.

COCUHECHUS buonornueckue GyHKINUN OEIKOB.




®epMeHTHI — OHuoornueckue karaauzaropbl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHasI
cneunpuynoctb. Kodepmentsl. Buramunsl. Otauuuss  (EepMEHTOB OT  HEOPTaHUYECKUX
KaTaJIu3aToOpOB. YTJIEBOABI: MOHOCAaxXapuibl (TIIOK03a, pubo3a M J1e30KCHUpr003a), JArcaxapuibl
(caxaposa, JaKTO3a) M TMOJHCAxXapuibl (Kpaxmall, TIWKOTeH, IeJUIi0NIo3a). buomorndeckue
byHkuuu  yrieBonoB. Jlunuael: Tpurimnepuasl, (ochomunuaer, crepouasl. [ uapodunbHO-
rupopoOHbIe cBONCTBa. bruonornveckue ¢ynkunu nunuaoB. CpaBHEHHE YIIIEBOJIOB, OCIKOB U
JUNHUI0B KaK HCTOYHUKOB SHEPTHUH.

Hyxneunnossie kucnotsl: JIHKu PHK. Hykneotuasl — MOoHOMeEpBI HyKJIEMHOBBIX KHca0T. CTpoeHue
u pynakmun JIHK. Ctpoenne n pynkiun PHK. AT®: crpoenue u hyHkimm

JlaGopaTopHble 3aHATHUS 2
Ne 1 «Onpenenenue Hanmuuus Kpaxmasa B IPOAYKTaX MUTAHUSI.
No 2 «M3yueHne KaTaIuTUYECKOW aKTUBHOCTH ()epPMEHTOB (Ha MMPUMEPE aMUIa3bl HJIM KaTajla3bl))»
Tema 3.3. Conepxanue yueOHOro MaTepuasa 8
CtpyKTypHO- [utonorus — Hayka o kieTke. Kierounas Teopus — mpuMep B3auMOJICUCTBUS unel U (HaKTOB B
(GYHKIMOHAIBHA | HAYYHOM TO3HAHUH. METO/IbI H3YYCHUS KIICTKH.
a1 opranmsanus | Knerka kak mnenoctHas kuBas cucrema. OOmMe MNpU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
KIJIETOK memOpana, monekynsl JJHK kak renetuueckuii anmnapar, cucteMa CHHTE3a Oelka.
Tunel  KJIETOK:  dyKapuoTHYeckas M mIpokapuotuyeckas. OcoOeHHOCTH  CTpPOEHUs
npokapuoTuyeckon kietku. Kierounas crenka Gakrepuif. CTpoeHHE 3YKapUOTHYECKON KIIETKH.
OCHOBHBIE OTIWYHSI PACTUTEIBHON, KUBOTHOW M TPUOHOW KJIETKH. [IOBEpXHOCTHBIE CTPYKTYpHI
KJIETOK— KJIETOYHAsI CTEHKA, TJIMKOKAIHUKC, X QyHKIwH. [Inasmarnyeckas MeMOpaHa, ee CBOMCTBa
1 QyHKIIH.
[Mutomnasma u ee opranouabl. OgHoMeMOpanHbie opranounabl kineTku: DIIC, anmapar [Nomsmxwy,
nu3ocoMbl. [lomyaBTOHOMHBIE OpraHOWIBI KIJIETKHA: MUTOXOHJPHH, IiacTuisl. [IpoucxoxneHue
MUTOXOHJAPUH M TulactuA. Buael tmactun. HememOpaHHBIE OpraHOWABI KIETKH: PUOOCOMBI,
KJIETOYHBIN LIEHTP, HEHTPUOJIU, PECHUYKH, KTYTUKH. DYHKIIMN OPraHOUI0B KJIeTKU. Britouenus.
Snpo — perymsaropaslii meHTp kietku. CTpoeHue spa: simepHas 000J0YKa, Kapuoruiazma,
XPOMAaTHH, SAPBIIIKO. XpOMOCOMBL. TpaHCIOPT BENIECTB B KJIETKE
JlaGopaTopHble 3aHATHUS 2
Ne 3 «Ctpoenue kieTku (pacTeHHs])) M KIETOYHBbIE BKJIIOYEHMS (KpaxMmai, KapOTHHOMWIBI,
XJIOPOILIACTHI, XPOMOILJIACTHI)»
No 4«ITpoHutiaeMocTs MeEMOpaHsbI (T1a3MOHN3, JCTUIa3MOJIH3)
Pazpen 4. JKuzHeneaTeILHOCTEL KJIETKH 10 OK-01, OK-02,
Tema 4.1. | Coneprxanne yaebHOro MaTepuaia 4 OK-04, OK-07




OOMeH BellecTB
U TIpeBpallcCHHE
SHEPTUHU
B KJIETKE

OOmeH BemecTB, WM METabO0Iu3M. ACCUMIIISIUS (TUTACTUYECKH OOMEH) W JAMCCHUMUIISIUS
(oHepreTuyecknii OOMEH) — JBE CTOPOHBI EIMHOTO Imporecca MeTabonuszma. Ponb 3akoHOB
COXpAaHEHHs BeIIeCTBA W DSHEPrMM B TOHMMaHUU MeTabonu3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTpOGHBIN U TeTepoTpodHbIiA. Posb hepmMeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHIH SHEPTHH B
KJIETKE.

®otocunTte3. CeroBast u TeMHOBast (a3bl GoTocuHTe3a. Peakiuu potocunreza. IPPeKTUBHOCTD
dbortocunTe3a. 3HadeHue (HOTOCHMHTE3a /I JKM3HUM Ha 3emie. BiusHue ycrmoBuil cpenbl Ha
¢oTocHHTE3 U CITOCOOBI MOBBIILICHHUS €0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX pacTeHUil. XeMOCHHTES.
XeMOCHHTEe3upYyIolre OakTeprn. 3HaUeHHEe XEMOCHHTE3a VIS )KU3HU Ha 3eMIIe.

DHepreTuvyeckuii oOMEH B KIETKe. PacimerieHue BeUIECTB, BBIACICHHE M aKKyMYJIHpPOBAaHUE
SHEPTMHM B KJETKE. OTambl SHEpreTudeckoro oOmeHa. ['nmkomm3. bpokeHne W €ro BHIBI.
KucnopogHoe oxucieHwe, HWiIM KIETOYHOE JbixaHue. OkuciaurenbHoe (ochopuiarpoBaHue.
O hEeKTUBHOCTH YPHEPTETHIECKOTO OOMEHA

Tema 4.2.
buocunres
Oenka

Copep:xanne yaeOHOTO MaTepuana

Peaknun matpuunoro cunresa. ['enernueckas nadopmanus u JJHK. Peanuzamnus renernueckoit
uHpopMalMU B KJeTKe. [ eHeTHnYeckuil KoJl U ero cBOMCTBA. TpaHCKpUNIHS — MATPUUHBIA CUHTE3
PHK. Tpancnsuust — 6uocunTte3 6enka. DTanbl TpaHCcsiuu. KoaupoBanue aMUHOKHCIOT. Poib
pubocom B OmocuHTe3€e Oenka

[IpakTrueckoe 3aHsTHE

Ne 2 «Pemenue 3ala4 Ha ONPCACIICHUC IMTOCIICA0BATCIIBHOCTU HYKJICOTU OB

Tewma 4.3.
Bupycsl

Copep:xanne yaeOHOTO MaTepuana

Hexnerounsie dopmbl xu3Hu — Bupychl. Ucropust oTkpeitusi BupycoB ([I. W. VBanoBcKkwmit).
OcoOeHHOCTH CTpPOEHHs] M JKM3HEHHOTrO LHWKIa BUpycoB. bakrepmodaru. bonesnu pacrenuid,
JKUBOTHBIX M 4YEJIOBEKA, BBI3BIBaeMbIe BUpycamH. Bupyc mmmyHomeduiura venoexka (BUY) —
Bo30yautens CIINda. [Ipoduiaktuka pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUi

KonTtpoabsnas padoraNe 1 «MosexkynspHblil ypOBEHb OPraHU3aLUU KUBOTOY

Paszgen S. Pa3MHoOKeHMe U MHAUBHUAYAJIbHOE PA3BUTHE OPraHM3MOB

20

Tema 5.1.
JKusHeHHEBIN
LIMKJI KJIETKA

Copep:xanne yaeOHOTO MaTepuana

KneTouHblif UK, WIK )KU3HEHHBIH UK KIeTKu. MHTepdasza u muro3. Ilpoueccsl, mpoTekaromue
B wuHTepdasze. Permnmukamms — peakmus marpuuHoro cumHTe3a J[HK. Ctpoenme XxXpomocom.
XpOMOCOMHBIM HabOp — KapuoTun. JIMIUIOMAHBIA W TalJIOWJHBI XPOMOCOMHBIE HaOOPBHI.
Xpomatuzsl. [luTonornyeckue OCHOBBI pa3MHOKEHHS M MHIMBHyaJIbHOTO Pa3BUTHs OPTaHU3MOB.
Henenue kietkn — muto3. Craaum muto3a. [Ipomecchl, NpouCXOAsAIIMe HAa Pa3sHBIX CTaAMSIX
MuTo3a. bruomornueckuii cmpica muto3a. [Iporpammupyemast rudesb KIETKH - allonTo3

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




Tema 5.2. Coneprxanne y4eOHOr0 MaTeprasa 4

dopMbl @®opMbl pa3MHOXKEHHsI OpraHM3MOB: Oecroyioe M MoJIoBoe. Buapl 0ecrmonoro pasMHOXKEHUS:

Pa3MHOXKEHHUS JielleHue HaJBOE€ M IOYKOBAHHWE OJHO UM MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BETETAaTHUBHOE

OpPraHHU3MOB pa3MHOkeHHue. MckyccTBEHHOE KJIOHHPOBAHHUE OPraHU3MOB, €0 3HAUEHUE JIJIS CEJIEKLINH.
[TonoBoe pasMHOkeHHE, €ro oTiauumMs OT Oecmonoro. Meito3. Craaumm wMeiio3a. Ilporeccsl,
nmpoucxoAsnie Ha craausx Menosa. IloBegenme xpomocom B Meiioze. Kpoccunrosep.
buonornueckuii cMbici M 3HaUYeHHE Meio3a. ['ameToreHes — mporecc 0O0pa3oBaHUS TOJOBBIX
KJIETOK Yy JKUBOTHBIX. IloJIOBBIE jKene3bl: CEMEHHUKHM M SMYHUKU. OOpa3zoBaHHWE M pPa3BUTHE
MTOJIOBBIX KJIETOK — raMeT (CrepMaTo30M 1, SIMIEKIIETKA) — criepMaToreHes u oorere3. OcoOeHHOCTH
CTPOEHMSI SIMLEKIETOK U criepMaTo30u10B. OnnonorBopenue. [lapreHorenes

Tema 5.3. Coneprxanne y4eOHOr0o MaTeprana 4

WnpuBuayansHo | UanuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHalbHOE pa3BHUTHE (IMOpHOreHe3). OTarbl

e pa3sBUTHE | SMOPUOHAIBHOTIO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX: IPOOJIEHHE, racTpyJslus, OpraHOTeHEs.

OpPraHHU3MOB [ToctamOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHUOHATIBHOTO PA3BUTHUSA: MpPSIMOE, HE MPIMOE
(mmunHoYHOE). BrusiHME cpenbl Ha pa3BUTHE OPTraHW3MOB; (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpPOKIEHHBIE YpoJCcTBa. PocT u pa3Butue pacreHnil. OHTOr€He3 LIBETKOBOIO PacTEHUsI: CTPOECHUE
CEeMEHH, CTaINH Pa3BUTHUS

Tema 5.4. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE CO/IePKaHNeE (Colep:KaHNe MPHUKJIATHOTO MOAYJIsT) 10

OcobenHoctu Bapuant 1. Tkanu pacrenuii. CTpoeHHE OpPraHoB PACTUTEIBLHOIO OpPraHW3Ma, UX POJIb U CBS3b

CTPOECHUS MeXIy coOoi. JKu3HeeaTenbHOCTh PACTUTEIBHOrO opraHu3ma. PocT M pa3BUTHE pacTeHUs.

Y pa3BUTHS VYcenoBus npopacranusi ceMsaH. [loarotoBka cemsiH K moceBy. PazBuTue mpopocTkoB. BnusiHue

MaKpOOpranusM | ¢UTOTOPMOHOB Ha POCT pacTeHusi. PocToBble NBHMXKEeHUS pacTeHuil. PasButue mobera u3 MOYKH.

a Pasmuoxxenue pacrenuii m ero 3HaueHue. CemMeHHOE (F€HEPATHMBHOE) Pa3MHOXKEHHUE DPACTCHHIMA.
IIBetkn u congeruss. OmnbuieHue. I[lepexkpécTHoe omblIeHHE (BETPOM, XUBOTHBIMH, BOAOH) U
caMmoonbuieHue. J[BolHOE OMI0A0TBOpeHNE. BereratTuBHOE pa3MHOKEHNE [IBETKOBBIX PACTEHUI B
nmpupoje. BereratuBHOE pa3sMHOXKEHHME KYyJIbTYPHBIX pAacTeHU. XO35HUCTBEHHOE 3HAYCHHUE
BEreTATUBHOTO Pa3MHOXKEHUSI.
IIpakTrueckue 3aHATHUs 4

Ne 3 Pa3paboTka MEHTaIbHOM KapThl TKaHEW, OPraHOB U CUCTEM OPraHOB MaKpOOPTraHM3MOB
(pacTeHust) ¢ KpaTKOM XapaKTEPUCTUKON WX (YHKIIUM.

Ne 4 «BupycHble u OakTepuanbHble 3a001€BaHUS MAKPOOPTaHU3MOB (pacTeHHs). DNMUACMUYECKUN
(anm3ooTHueckuii, snuduToTHYECKUii) mporecc.  OOmME  MPUHIMIBI  WCHOJb30BaHUS
JIeKapCTBEHHBIX BemecTB. OcOOEHHOCTH NPUMEHEHHS] aHTHOUOTHKOB




Pa3zgen 6. HacsiencTBEeHHOCTh U MKBMEHYMBOCTH OPraHU3MOB

20

Tema 6.1.
3aKOHOMEPHOCT
Y HaclleJIOBaHUS

Coneprxanue yaeOHOT0 MaTepraa

[Ipenmer u 3a7aun reHeTUKH. Pojb HUTONOrMK U ASMOPHOJIOTHN B CTAHOBJIEHUU TeHETUKU. Brimas
pOCCHIMCKMX M 3apyOeXHBIX YY€HBIX B  pa3BUTHE TEHETUKH. MeToasl TI'eHETUKU
(TrHOpUI0IOTUYECKUH, LIUTOI€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKH ). OcHoBHbIE
TCHETUYECKUE TIOHATHSA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIONIb3yEMasl B CXeMaX CKpELIMBaHUA.
3aKOHOMEPHOCTH HacJelIOBaHMUsS MPU3HAKOB, ycTaHOBIeHHble I'. Mennaenem. MonoruGpugHoe
CKpelIMBaHKe. 3aKOH €IMHO00pa3us ruOpuaoB MepBoro nokosneHus. [IpaBuino nOMHUHMPOBAHUS.
3aKoH pacIlIenIeHus IpU3HaKoB. I unoresa uncTorsl raMer. [1oj1HOE U HEMOIHOE JOMUHHUPOBAHHUE.
JurnOpuiHoe ckpeluBaHie. 3aKOH HE3aBUCHMMOI0 Haclel0BaHUs Npu3HaKkoB. [{lutorenernueckue
OCHOBBI JIUTHOPHJIHOTO CKpeLIMBaHMs. AHaIu3upylomee ckpemuBanue. lcmonb3oBanue
AHAJM3UPYIOIIEr0 CKPELIMBAHUS JJIsl ONIPEeNICHHs] TEHOTHIIA OCOOH.

IIpakTruecKkue 3aHATHUs

Ne 5 Pemienue 3ama4 Ha onpezeiieHue BEPOSTHOCTH BO3ZHUKHOBEHUS HACIIECICTBCHHBIX ITPU3HAKOB
OpUd  MOHO-, JW-, TIOJIUTHOPHIHOM M  AHAIM3HPYIOIIEM CKPEUIMBAaHUM, COCTABJICHUE
TCHOTUIIMYECKUX CXEM CKPEILUBAHUA

Tema 6.2.
CuerieHHOE
HacJIeJ0BaHUE
MIPU3HAKOB

Coneprxanue yaeOHOTO MaTepraa

CueruieHHoe HacnezoBaHue mNpu3HakoB. Pabora T. Moprana mo CHEMJIEHHOMY HacleJI0BaHHIO
reHoB. HapymieHnue cuemieHuss T€HOB B Pe3yJibTaTe KpOCCHHTOBepa. XPOMOCOMHAasi TEOpPHUs
HACJIEICTBEHHOCTU. ['eHeTnueckue KapThl. ['eHeTHka mona. XpoOMOCOMHOE ONpPEAEIIEHUE I0Ja.
AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble ¥ TETEPOTAMETHBIE OpPTraHU3MBbI.
HacnienoBanue npr3HakoB, CHEIIEHHBIX € ITOJIOM

[IpakTrueckue 3aHATHS

Ne 6 Pemnrenne 3aaa4 Ha OonpeACJICHUC BEPOATHOCTH BOSHUKHOBCHUSA HACJICACTBCHHBIX IMPH3HAKOB
Ipu COCTUICHHOM HACJICAOBAHUH, COCTABJICHNC I'CHOTHITMYCCKUX CXEM CKPCIIIMBAHUSA

Tema 6.3.
3aKOHOMEPHOCT
Y U3MEHYMBOCTHU

Coneprxanue yaeOHOT0 MaTeprasa

N3menunBocTh. Buapl M3MEHYMBOCTH: HEHACIEACTBEHHAass W HacielcTBeHHas. Poib cpeabl B
HEHACTIEACTBEHHON HM3MEHUMBOCTU. XapaKTEPUCTHUKA MOIAU(DUKAITMOHHOW  W3MEHYMBOCTH.
BapuanuonHsslil psin v BapuannoHHas KpuBas. Hopma peakuun npusHaka. KonmdecTBeHHblE U
KaueCTBCHHBIC MPHU3HAKK M MX HopMa peakiuu. CBolcTBa MOIU(MDUKAITMOHHOM W3MEHYMBOCTH.
HacneacTBeHnHas, WM reHOTUIIUYECKas U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYUBOCTh. Meiio3 u
MOJIOBOM TIPOIIECC — OCHOBA KOMOWHATHMBHOM HM3MEHUYMBOCTH. MyTallMOHHAs W3MEHYHUBOCTD.
Knaccudukanus myranuii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIC. YacToTa W MPUYHMHBI MYTaIlUM.
Mytarennple (akTopbl. 3aKOH TOMOJIOTHYECKHX PSJOB B HACIEACTBEHHONW HW3MEHYMBOCTU

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




H. . BaBunosa

IIpakTrueckue 3aHATHUs

Ne 7 Pemnrenne 3aaa4 Ha OonpeACJICHUC BEPOATHOCTH BOSHUKHOBCHUSA HACJIICACTBCHHBIX IMPH3HAKOB
IIPpU pa3JIMYHBIX TUIIAX B3aMMOICHCTBUSA I'CHOB, COCTABJICHHUC I'CHOTHIINMYCCKUX CXCM CKPCHIMBAHUA

Tema 6.4.
T'eneTuka
yeJoBeKa

Coneprxanue yueOHOTo MaTepraa

I'enernka denoseka. Kapuortun uyenoBeka. (OCHOBHbBIE
TCHEATOTUYECKUN,  OJM3HELOBBIN,  IUTOTCHETUYECKHH, OHOXUMHUYECKUHA,  MOJEKYISPHO-
reHeTuyeckuid. COBpEeMEHHOE ONpe/esieHUEe TEHOTHUIA: TOJHOI€HOMHOE CEKBEHHUPOBAHUE,
TeHOTHNHUPOBaHWE, B TOM umciie ¢ momomipio [II[P-ananm3a. HacnmenactBenHbie 3aboseBaHus
YelloBeKa: reHHbIe 00JIe3HU, OOJIE3HU ¢ HACIEACTBEHHON MPEAPACIONOKEHHOCThIO, XPOMOCOMHBIE
0one3nn. CoMaTuyeckre W TeHepaTuBHBbIC MyTanuu. CTBOJIOBbIE KJIETKU. [IpUHIMIBI 3J0pOBOTO
o0Opa3za KM3HM, JAUATHOCTUKH, MPOPHUIAKTUKHA M JIEYCHHUS TEeHETHUYECKUX Oose3Hei. Memuko-
TeHETUYECKOE KOHCYJIbTUPOBAaHWE. 3HAYCHUE MEIUIIMHCKOW TEHETHKH B MPEJOTBPAIICHUN
1 JICUCHHH I'eHEeTUYECKHX 3a00JICBaHUI YelIOBEeKa

MCTOABI I'CHCTHKHM  YCJIOBCKaA:

[IpakTrueckue 3aHATHS

No 8 «CocraByieHue U aHaJIN3 POJOCIOBHBIX YEJIOBEKA)

KonTpoabHas padora Ne 2 «HacnencTBeHHOCTh U K3MEHYHBOCTH OPTaHU3MOB)

Pa3zgen 7. DBOJIOIMOHHAA OMOJIOTHUA

-}

Tema 7.1.
OBOJIIOIMOHHAS
Teopust

U e¢ MeCTO B
ouooruu

Conepxanue yueOHOTo MaTepuaa

[Ipennocsiiku BO3HMKHOBEHMS SBOJIIOLIMOHHOM TEOpPHH. DBOJIIOLMOHHASA TEOpPHUS U €€ MECTO B
Ouosioruu. BinsHMEe SBOMIOLMOHHOM TEOPUM HA pa3BUTHE OMOJIOTMUM M JPYTUX HAyK.
CupnerenbctBa 3Bomouud. [lajgeoHToOrMYECKUE: IOCIENOBATEIBHOCTD IIOSBICHUS BHUIOB B
MAJICOHTOJIOTMYECKOH JIeTONNCH, iepexoHble (opMbl. bruoreorpaduueckue: cXoICTBO U pa3IMuue
dayH u Qrop MaTepuKoB M OCTPOBOB. DMOPHOIOTMYECKHE: CXOJCTBA M PA3NU4Us SMOPHOHOB
pPa3sHBIX BHMJOB II03BOHOYHBIX. CpaBHUTENBHO-AHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTMYHBIE,
pYOMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHHU3MOB
HACJIE/ICTBEHHOCTH U OCHOBHBIX METaOOJIMYECKMX TMyTell Yy BCEX JKUBBIX OpPraHU3MOB.
OpomonmonHas Teopuss Y. JlapBuna. Ilpennoceliku BO3HHMKHOBEHHS IapBHHM3Ma. JIBuxkymiue
CHJIBI 3BOJIIOLIMU BUJIOB 10 JlapBHHY (M30BITOUYHOE pa3MHOKEHHE IIPU OTPAHUYEHHOCTU PECYPCOB,
HeolpeaeEHHast U3MEHYMBOCTh, O0pb0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

Tema 7.2.
MukposBoaonu
i

Coneprxanue yaeOHOTo MaTepraa

Cunrernueckass teopust s3Bomounu (CTD) um e€ OCHOBHbIE MOJOXKEHHS. MUKpPOIBOIIOLUS.
[Momynsimus kak equHHUIA BUAAa W SBOMIONMH. J[Brkymine cuibl ((pakTOphI)IBOIIOLMHU BUIOB B
npupoae. MyTanMOHHBIM TIPOIECC U KOMOWHATHBHAS M3MEHUMBOCTH. [loMyNnsniMOHHBIE BOJIHBI U

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




npeiid reHoB. M3omnsius u murpanus. EcrecTBeHHBINH 0TOOp — HANpaBJIsIONUi (aKToOp IBOJIOIHH.
@opmbl ecrecTBEHHOT0 0TOOpa. Ilpucroco0neHHOCTh OpPraHU3MOB Kak pe3yjabTaT 3BOJIIOLUU.
[Ipumepsr mpucnocoOiieHnii 'y opraHu3mMoB. Apomopdo3bl M HAMOANANTAMA. Bug u
BunooOpasoBanue. Kpurepun Buzma. OcHOBHbIE (OpMBI BHI000pa30BaHMS: Teorpaduueckoe,
HKOJIOTHYECKOE

Tema 7.3. Copep:xanne yaeOHOT0 MaTepuana 2

Makpossomron | Makpospomonst.  DopMbl  3BomonMu:  (QUIETHYECKas, JAMBEPTEHTHAs, KOHBEPICHTHas,

o napauensHas. HeoOparumocTs 3Bomonun
[IpakTrueckoe 3aHsTHE 1
Ne 9 «Onucanue npucroco0JIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIIBHOTO XapaKTepa

Pa3znen 8. Bo3HUKHOBeHUE 1 pa3BUTHE KM3HM Ha 3emJie 10

Tema 8.1. Coneprxanue y4eOHOro MaTeprana 2

3apokaeHne U | JloHaydHbIe TPEICTABICHUS O 3apOXKICHUY JKU3HH. HaydHble TUIOTE3bl BOSHUKHOBEHHS KH3HU HA

pasBUTHE XHU3HK | 3emie: abUoreHe3 M MaHClepMusa. XUMUYecKas HBOJIONHS. AOHOTEHHBI CHHTE3 OPraHUYECKHUX
BEIIECTB M3HEOPTAaHMYECKUX. OJKCHEPUMEHTAIBHOE MOJITBEPKIACHUE XUMHUYECKOH 3SBOJIOLIMH.
Hauanbnble »stanmbl  Ouonoruuyeckod spomonuu. [unoresa PHK- wmwupa. ®opmmpoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKH. llepBble KIETKH M UX 3BOJIOLHA.
@®opMHPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.
PazButue xu3Hu Ha 3emiie o 3paM U nepuonam. Karapxeil. Apxeickas 1 TpoTepO30MCKas dPBbl.
[Taneo3olickass spa M €€ mNepuonabl: KeMOPUHUCKHUN, OPIOBUKCKUHM, CUITYpUHCKUH, IEBOHCKHH,
KaMEHHOYTOJIbHBIN, TepMCKuid. Me3030icKast 3pa U €€ MepUuoibl: TPUACOBBINA, IOPCKHUI, METOBOM.
KaiiHo3olickass 2pa W €€ TnepuoAbl: MaJCOreHOBbIM, HEOTNE€HOBBIH, AHTPOIIOTEHOBBIM.
XapakTepucTHKa KJIMMaTa U T€0JOTHYECKHUX ITPOLIECCOB

Tema 8.2. Conepxanue yueOHOro MaTepuasa 2

Cucrema Cucrema OpraHM4ecKOro Mupa Kak oTpa)keHue 3BOJIONUU. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI

OpPraHu4eckoro | opraHu3mMoB. OCHOBHBIC 3Tallbl 3BOJIONHMHM PACTUTEIBHOTO M KXHUBOTHOTO MHpa. ApoMopdo3bl y

MHpa pacTeHui u KUBOTHBIX. llosiBIEeHNE, pacBeT U BBIMMPAHUE TPYII KUBBIX OPTAaHU3MOB

Tema 8.3. | Cozmeprkanue yueOHOTO MaTepuaa 6

IIponcxoxaeHu | DBotonMs 4YeaoBeKa. AHTPOIOJOTUsS Kak Hayka. Pa3sBUTHE TPEICTABICHUNA O MPOUCXOKICHHH

€ 4YelmoBeKa — | yesoBeka. MeToapl m3ydeHHs aHTponoreHesa. CXOACTBa M pa3ivuus YeJIOBEKAa U >KMBOTHBIX.

AHTPOIIOT€HE3. CucremaTnueckoe TOJIOKeHUE  4enoBeka.Jpwxymue cunbl  (pakTopel) aHTpOIOTeHe3a.

OCHOBHEBIE HacnencTBenHass W3MEHYMBOCTH U €CTECTBEHHBIH 0TOOp. OOImIECTBEHHBI 00pa3 IKU3HH, OK-01, OK-02,

CTaJuu W3rOTOBJICHUE OPYIAUN TpyAa, MBIIUICHUE, peub.OCHOBHBIE CTaJMU W BETBU SBOJIIOIUMU YEIOBEKA: OK-04, OK-07

SBOJIIOLUU aBCTpaJIONUTEKH, YenoBek ymenbld, YenoBek mNpsMoxondmui, YenoBeK HeaHIEepPTaIbCKUM,




YECJIO0BCKAa

UenoBek pa3yMHbIdA COBPEMEHHOro Tuma. Haxoaku HMCKOMaeMblX OCTAHKOB, BpeMs
CYIIECTBOBAaHUS, O0JIACTH paclpoCTpaHeH sl, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUSL.
UYenoBeueckne packl. OCHOBHBIC OOJBIINE pAChl: €BpPONEOUIHAS (€BpaswiicKas), HETrpo-
aBcTpajougHas  (dKBaTopuanbHas),  MOHTOJOMAHAS  (a3MaTCKo-aMepuKaHCKas).  YUepTsl
MPUCIIOCOOJICHHOCTH MPEACTaBUTENICH YEIOBEYECKUX pac K YCJIOBUSAM CylecTBoBaHMs. EauHCTBO
yenoBeyecknx pac. Kputuka pacusma

[TpakTrueckue 3aHaTHsI (Ha BBIOOP MIPETO1aBaTEIs) 2
No 10 «IIpucrocobaeHHOCTh YeIOBEeKa K pa3HBIM YCIOBUAM cpelbl. BiausHue reorpadudeckoit
cpensl Ha MOP(OJIOTHIO U (PH3UOIIOTHIO YETTOBEKA)
Pazgen 9. Opranu3mebl 1 OKpy:KaOIIAs cpeaa 6
Tema 9.1. Coneprxanne y4eOHOr0o MaTeprana 4
Okonorust  Kak | DKOJIOTUS KaK HayKa. 3aJadydl W Pas3/eibl 3KOJIOTMHU. METOIbl IKOJOTUUECKUX HCCIICIOBaHUI.
Hayka. Cpezpl | DKOJIOTHYECKOE MHPOBO33PEHUE COBPEMEHHOT0 YenoBeka. Cpebl OOMTaHUsI OPTaHU3MOB: BOJIHAS,
JKU3HU. HA3eMHO-BO3/IYIIHAS,  [OYBCHHAs,  BHYTPHOPTaHU3MEHHAs.  ODKOJIOTHMYECKHE  (PaKTOPHL
Okonorudeckne | Kimaccupukamus 3KOJOTHYSCKUX (HAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE W AHTPOIOTCHHBIC.
(bakxTopsl JlelicTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI
AlGuoTtndeckre (axTopbel: CBET, Temrmeparypa, BiIakHOCTb. Dortomepuommsm. I[Ipucmocobienus OK-01. OK-02
OpPraHU3MOB K JIEUCTBUIO a0NoTHYecKuX (pakTopoB. buonoruueckue puTmel. OK-0 4’ OK-O7’
buotnueckue ¢dakTopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHI: KOHKYPEHIHS, XWUITHUYECTBO. ’
[Mapa3zuTu3aM, MyTyanu3M, KOMMEHCAIU3M (KBApTUPAHCTBO, HAXJICOHMYECTBO), aMEHCAJIH3M,
HEeUTpanu3M. 3HaYeHHE OMOTHYECKUX B3aMMOJCUCTBHI ISl CYIIECTBOBAHHS OpPTraHW3MOB B
MPUPOIHBIX COOOIIECTBAX
Tema 9.2. Coneprxanne y4eOHOT0 MaTeprana 2
OKOJIOTUYECKHE | DKOJIOTHUECKUE XapaKTEPUCTUKH MOy, OCHOBHbBIE MOKA3aTEeNN TOMY/ISIIUAHN: YHCICHHOCTb,
XapaKTePUCTHKHU | INIOTHOCTH, POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaIus. JMHaAMUKa YUCICHHOCTH TOMYJISIIIH
IO YIALIUHA U €€ peryJsinus
[IpakTrueckoe 3aHsTHE 1
No 11«IToacuér mIOTHOCTH MOMYJISIIUI Pa3HBIX BUJIOB PACTCHUI»
Pasnes 10. CoobmecTBa M 3K0JI0rn4ecKne CHCTEMbI 18
Tema 10.1. Conepxanue yueOHOro MaTepuasa 4 OK-01, OK-02,
CoobmecTBa CoobmecTBOo opraHu3mMoB — OuorieHo3. CTpyKTyphl OHOIIEHO3a: BHIOBAs, MPOCTPAHCTBEHHAS, OK-04, OK-07
OpPraHHU3MOB, Tpoduueckas (nueBas). Bugsi-nomuHaHThL. CBsI3u B OMOIIEHO3E.
KOCHUCTEMBI Dkonorudeckue cuctemMbl (dkocucteMbl). [lonarme 00 »dkocucteMe U OHOTEOIECHO3E.
OYHKIMOHATBHBIE  KOMIIOHEHTBI  DKOCHCTEMBI:  MPOJYIEHTHI, KOHCYMEHTBHI, PEIYIICHTHI.




KpyroBopor BemectB ¥ TOTOK SHEPruM B JKOCHUCTeMe. Tpoduueckuwe (MHUIIEBBIC) YpPOBHU
3KOCHUCTEMBI. HI/IH_IGBBIC Ienu 1 CETH. OCHOBHBIE TOKA3aTEIN Y3KOCUCTEMBIL: 6I/IOMaCC3., npoaAyKIH.
DKOJIOTUYECKHE THPAMHIBL: TPOMYKIIMH, YHUCICHHOCTH, Onomacchl. CBOWCTBA HSKOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJISIIMS, pa3Butue. CyKkueccus

[IpakTHueckue 3aHsATHS

Ne 12 Pemenue npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHHI Ha COCTABJICHUE TPOPUUECKUX
1eneu, nupamuJi 0MoMacchl U SHEPrUH, NEPEHOCY BELIECTBA U SHEPTHH B IKOCUCTEMAX

Tema 10.2. Copep:xanne yaeOHOTO MaTepuana
[Ipupoaubie [IpupomHble  3KOCHUCTEMBI. ODKOCUCTEMBI peK M 03€p. OKOCUCTEMA XBOMHOTO  WIH
9KOCHCTEMBI IIMPOKOJIMCTBEHHOT'O Jieca. AHTPOINOT€HHBIE YKOCUCTEMBI. ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe u X03siiCTBEHHOE 3HAUYEHUE arpodKOCUCTeM U ypOoskocucTteM. buopaznooOpaszue
KaK (pakTop ycToWYMBOCTH 3KocucTeM. CoxpaHeHHne OMOJIOTHYECKOro pa3HooOpas3us Ha 3emiie
Tema 10.3. Coneprxanne y4eOHOr0o MaTeprana
buocdepa — VYuenue B. U. Bepnaackoro o omocdepe. I'panunpl, coctaB u cTpykTypa Omocdeps. Kupoe
rio0anbHas BeliecTBO U ero pyHkuuu. OcobeHHOCTH OMochephl Kak Ii00albHOM SKOCUCTeMBI. [InHaMu4Yeckoe
AKOCHUCTEMA paBHOBecHe U 0OpaTHas cBsI3b B Ouochepe. KpyroBopoTsl BEmecTB 1 OMOT€OXUMHUUECKHUE ITHKJIIBI
3emun AJIEMEHTOB (yriiepoza, a3ota). 30HaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH
[IpakTrueckue 3aHsATHS
Ne 13 Pemenue mNpakTUKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3a/Jady Ha OMpeJesieHHe IUIOIAan
HACaXJIEHUN JUIsl CHIDKEHUS KOHLIEHTPAllMM YIJIEKHCIIOrO Ta3a B aTMoc(epe CBOEro peruoHa
MIPOKUBAHUS
Tema 10.4. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepKaHue (CoJAep:KaHue NMPUKJIATHOTO MOYJIA)
Bnusinue YenoBeuecTBO B Ouocdepe 3emian. AHTpONOTreHHbIE HM3MEHEHUs B Ouocdepe. ['mobanbHbIe
aHTPOIIOIEHHBIX | SKooruueckue mpobnemsl. CocyniecTBoBaHME TpUpoabl U yeroBeuecTBa. CoxpaHeHHe
¢bakTopoB Ha | Onopa3zHooOpa3usi Kak OCHOBa ycToiumBocTH Omochepsl. OCHOBa palMOHAIBHOTO YIPABICHUS
o6uochepy MIPUPOJHBIMH peCypcamu M UX Hcnob3oBaHue. JlocTuxkeHus: OMOJIOTUH U OXpaHa IPUPOIbI
IIpakTrueckoe 3aHsATHE
No 14 «komornyeckue aceKThl MpohecCHOHATBLHOMN IS TEIIBHOCTH)
Tema 10.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepKaHue (CoJAep:KaHue NMPUKJIATHOTO MOYJIsA)
Bnusiaue 3n0poBbe U ero cocrapisiomme. DakTopbl, MOJOKHUTEIBHO M OTPUIATEIBHO BIHAIOLINE HA
COIIMAJIBHO- opranu3Mm dYenoBeka. [IpoOmemMa TEXHOTEHHBIX BO3JCHCTBHI HA 3J0POBhE  UEJIOBEKa
JKOJIOTMYECKUX | (AJIEKTPOMArHUTHBIC TOJIS, ObITOBass XUMHsI, U30BITOUYHBIC [ITyMBI, paJHalus W T.IL.). AJgantanus
(dhakTopoB opraHu3ma uyejoBeka K (akTopam okpyxkawmied cpeasl. I[lpuHiuner  GopMupoBaHuUs

Ha 3/I0pOBbE

310poBbecOeperaroniero nopeaeHus. dusnueckass akKTUBHOCTh M 3/I0pOBbE. ['pymImbl 3710pOBBSI.




YECJIO0BCKAa

OcHoBbl 3akanuBaHud. bruoxumudeckue acrekTsl panuoHanbHoro nutanus. [IpaBumna 6e3omacHoro
UCTOJb30BaHUSI OBITOBBIX MNPHOOPOB W TEXHMYECKHX YCTpoiicTB OBiazeHne MeTonaMu
ompeNeleHUs] TIOKazaTeled yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBSICHEHHWE TOJYYCHHBIX
pe3ynbTaToB U (OPMYIHUPOBAHKUE BHIBOJIOB (MMCHMEHHO) C WCIIOJIE30BAHUEM HAYYHBIX MOHSITHIA,
TEOpPU U 3aKOHOB

[IpakTHYECKOE 3aHSTHE 1
No 15 «Ompenenenue CyTOYHOTO pallioHA MHUTAHHUS B 3aBUCHMOCTH OT YPOBHS (PU3MUECKOU
AKTUBHOCTH
JlaboparopHbie 3aHATHS 2
No 5 «YmMcTBeHHas pabOTOCIIOCOOHOCTh)
KonTposbHas padora Ne 3 «Teoperrnueckne acClieKThl SKOJIOTUHY 2
Pazgen 11. Cenrekuusi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHH 8
Tema 11.1. Coneprxanue yueOHOro MaTepuasa 2
Cenexuusa  kak | Cenmeknmsl Kak Hayka M TpoIecc. 3apokKJICHUE CENICKIMM W JoMecTHKarus. Yuenue H. H.
Hayka u | BaBwioBa 0 weHTpaXx MHOrooOpa3ust U TPOUCXOXKICHHS KYJIbTYpPHBIX pacTeHHid. LleHTpsl
poriecc MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOAa, IITAMM.
CoBpeMeHHbIE METO/IbI CeNleKIMU. MacCOBBIN U HHAUBUAYAIbHBINA OTOOPHI B CENEKIIMU PACTCHUN U
KUBOTHBIX. OlLleHKa 3KcTephepa. bin3kopoacTBeHHOE CKpelnBaHne — MHOpUAUHT. YucTas TUHUS.
CkpemnBanue 4uCTHIX JUHUH. ['eTeposuc, nnu rubpuanas cuina. HepoacTBeHHOE CKpeIIrBaHue —
ayrOpunuur. Otnanénnas ruOpuanzanus u e€ ycnexu. MickyccTBeHHbIN MyTareHe3 U MOJydyeHUe
NOJIMIIONJ0B. JIOCTHKEHMSI CENEKIIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB OK-01. OK-02
Tema 11.2. buotexHonorus kak oOTpaciib NPOWU3BOACTBA. ['€HHas MHXEHEpUs. JTamnbl CO3AHUS 2 OK-0 4’ OK-07,
OcHoBBI pexomOunantHo JIHK wu Tpancrennbix opranusmoB. Kietounas wumxeHepus. Kierounsie ’
OMOTEXHOJIOTHH | KYJIbTYpbl. MUKpPOKIOHAIbHOE pa3MHOKeHUE pacTeHuil. KioHupoBaHHE BBICOKOIPOTYKTHUBHBIX
CEeNIbCKOXO3SMICTBEHHBIX OPraHU3MOB. OKOJOTHUECKHE M J3THYeckue mpobiemsl. MO —
TeHETUYECKU MO (UIIMPOBAHHbBIE OPTaHU3MbI
Tema 11.3. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE CO/IePKaHNeE (Colep:KaHNe MPHUKJIATHOTO MOAYJIsH) 4
buorexnonornn | OCHOBHBIC HANPABICHUS COBPEMEHHOW OHOTEXHOJOTHMH B MPO(EeCcCHOHAIBHON ACSITEIbHOCTH
B 'KU3HU yejioBeka. Meronsl OnoTexHoaoruu. OOBEKTEI OMOTEXHOIOTHHA. JTHUKA OMOTEXHOJOTHMYECKUX WU
u npodeccun TeHETUYECKUX IKcIepuMeHTOoB. [IpaBuia moucka M aHann3a OMO’KOJIOTMYECKOW MHOpMAINK U3
pa3NMYHBIX HWCTOYHWKOB (HayyHas © ydeOHO-Hay4yHas JUTepaTypa, CPEACTBAa MacCOBOM
nH(popMmanuu, cetb UHTepHET U Apyrue)
IIpakTrueckue 3aHATHUS 2




No 16 Keiicel Ha ananu3 wHOpMAIMM O HAYYHBIX JOCTIDKEHUSX B OOJACTH TEHETHYECKHUX
TEXHOJIOTUH, KIIETOYHOIN MH)KEHEPHH, TUIIEBBIX OMOTEXHOJIOTHH.

No 17 3ammra Kelca: TIpeACTaBICHHE pE3yJbTaTOB PEIICHHS KEWCOB (BBICTYIUICHHE
C IIpe3eHTanuen)

Pa3zgen 12. Pemenue keiicoB B 00J1aCTH OMOTEXHOJIOTHIA 4

Tema 12.1.3. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE CO/IepKaHNe (Colep:KaHNe MPHUKJIATHOTO MOAYJIsI) 4

buorexnonornn | Bapuant 3. Pa3BuTHe OHMOTEXHOJOTWMH C HMCIOIB30BAHHEM PACTCHHM, MPHUMEHEHHE IMPOIYKTOB

U pacTeHus OMOTEXHOJOTHM B KM3HM YeNOBEKa, MOMCK M aHaTu3 MHPOPMALUU U3 Pa3IUYHBIX HCTOUYHUKOB OK-01. OK-02
(HayuHass um y4deOHO-Hay4Has JMTEpaTypa, CpelcTBa MaccoBod uHpopmaruu, cetb HHTEepHeT OK-O4’ OK-O7’
U JIpyTHe) ’
[IpakTHueckue 3aHsATHS 2
Ne 18 Keiicol Ha aHau3 nHGOpPMAIMK O Pa3BUTUN OMOTEXHOJIOTUN C CIIOIB30BAHUEM PACTEHUIN
No 19 3ammra Kelica: TIpeACTaBICHHE pE3yJbTaTOB PEIICHHUS KEWCOB (BBICTYIUICHHE
C IIpe3eHTanuen)

Paznen 13. buosiornyeckue ucciaenoBanus B npogeccuoHaJbHOM chepe 18

Tema 13.1. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE CO/IePKaHNeE (Colep:KaHNe MPHUKJIATHOTO MOAYJIsH) 4

OcCHOBHEIE Hayunsiii Meron. Meroasl OHMOIKOJOTHYECKUX HCCIEAOBAaHUMN: TIOJIEBBIE, JIaOOpaTOpHBIE,

METO/bI JKCIICPUMEHTAIbHBIE. MOHUTOPDUHI  OKpYXKAlOIEH  CpeApl:  JIOKaJIbHBIM, pPErHMOHAJIbHBIN

OMOBKOJIOTHYEC | M IITOOATBHBIH.

KHX Mertoapl moucka, aHanu3a U 00pabOoTKM HMH(OPMAIMM O MPOEKTE B Pa3IMYHBIX HCTOYHHKAX.

uccinenosanuii | [locTaHoBKa 1€, 3a/1a4, BBIIBM)KCHUE THTIOTE3bI OK-01. OK-02
JlaGopaTopHble 3aHATHUS 2 OK-0 4” OK-O7’

Noe 6 «lIpoBeneHue »SKCIEpUMEHTa IO OMNPEACICHUI0 ONTHUMAaJIbHBIX YCIOBHH [JIsi pocCTa
U (U3MOJIOTUYECKOM AaKTHMBHOCTH JPOXIKEBBIX KJIETOK. BBIABICHHE 3aKOHOMEPHOCTEH,
(opMyIMpOBaHUE BBIBOIOB U IIPOIHO30BY.

PaboTh! Ha BEIOOP IO MUHH- TPYIIIAM:

1. BiusiHue TeMmnepaTypsl Ha pocT U (PU3HOJIOTHYECKYIO AKTUBHOCTD JPOKKEBBIX KIIETOK.

2. BausiHue yriieBOJIOB Ha POCT U (PU3UOJIOTHUECKYIO0 aKTUBHOCTD JIPOMOKEBBIX KIETOK.

3. CoueTaHHOE BIHUSHHE TEMIIEPATypbl U YIVIEBOAOB HAa POCT U (PU3MOIOTMYECKYI0 aKTUBHOCTb
JPOXIKEBBIX KJIETOK

IIpomexxyTouHasi arTecTanus (dK3aMeH)

Bcero:

88




3. YcaoBus peaau3anuu NporpaMmmbl 001eo0pa3oBaTeabHOH THCHHILINHBI
3.1. s peanu3anuM NPOrpaMMbl JUCHMILIMHBI JOJKHbI OBITh IPexyCMOTPEHbI
cJeyIolIUe crenuaabHble MOMeIeHusl:
Kabuner «bruonoruny, ocHaleHHbIN 000pyI0BaHUEM:
[TpumepHBIii TepedeHb JeMOHCTPAIMOHHOTO U Ta00paTOPHOTO 000PYIOBAHUS.
JleMOHCTpanmoOHHOE 000PYI0BaHUE U TPHOOPHI:
— KOMIUIEKT repOapueB 1Mo CHCTEMAaTHUKE PACTEHUH C ONpeIeTUTEeIbHBIMA KapTOUKAMHU
— KOMIUIEKT KOJUIEKIIMH JEMOHCTPAlMOHHBIN
— 1udpoBOH MUKPOCKOIT OMHOKYJISIPHBIH (C KaMepoii)
JlaGopaTopHO-TeXHOJOTHYECKOE  OOopyAoBaHue  (nabopaTopHoe  00OpYyIOBaHWME,
npuOOpBI, HAOOPHI TS SKCIIEPUMEHTA, HHCTPYMEHTBHI):
— Ha0Op MaJeOHTOJIOTUYECKUX MYISDKEN
— KOMIUIEKT OOTaHUYECKUX MOJeNel 1eMOHCTPAluOHHBIN
— KOMIUIEKT 300JIOTHYECKUX MOJIeNIel JeMOHCTPallMOHHBIN
—  KOMIUIEKT MYJISKEH TEMOHCTPAILIMOHHBIN
—  CTOJI C ALIMKAMH [T XpaHEHUs/TyMOOH
—  CTOJI JIAOOPAaTOPHBIA MOCUHBIH
— CYUIWIbHAS MaHeNb IS MOCY/IbI
— mkad A8 XpaHeHus! y4eOHBIX T0coOui
— mkad A XpaHSHUS BIAKHBIX MPENapaToB, 3aMUPAOIIUNCS HA KITH0Y
— mkad A8 XpaHeHus 1abopaTOPHOH MOCYABI/IPUOOPOB
— KOMIUIEKT epIei ISl MBIThS TA00PAaTOPHON TTOCY/IBI.
[IpumepHBIii TEepeyeHb JIEMOHCTPAMOHHOTO M JaOOpaTopHOro OOOpYIOBaHUS HOCUT
pEKOMEHIaTeNbHBINA XapaKTep.
3.2. UnopmannonHoe odecnevyeHne peajau3amun NporpaMmmbl
OcHoBHas TuTeparypa:
1. B. B. Ilaceunuk, A. A. , Kamenckuii, A. M. Pyonos [u ap.]; mox pen. B. B. [laceunuka.
buonorus. 10 kiacc (6a30BbIil ypoBeHb): yuebnuk [Ipocsemenue, 2023
2. B. B. Ilaceunuk buomnorus. 11 knacc (6a3oBbiii ypoBeHb): yueOnuk [Ipocsemenne, 2023

JlononHutenpHas IUTEpaTypa:

1. Epemuenko O. 3. buonorus: yuenue o 6uocdepe: I'pudp YMO CIIO FOpaiit, 2023
https://urait.ru/viewer/biologiya-uchenie-o-biosfere-494193

2. Teitnop A. buonorus: B8 3 1. T. 3/ 1. Teitnop, H. I'pun, Y. Crayr; nox pen. P. Comnepa; mep.
3-ro anri. u3g. — 14-e m3a. — M.: Jlaboparopwust 3nanuii, 2024. — 451 ¢

3. IlaBnoBa, E. 1. Dkonorus: yueOHUK U MPAKTUKYM JJIsi CPEIHEr0 MpodecCHoHaIbHOTO
obpasosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mocksa: U3natensctBo FOpaiit, 2024. —
190 ¢

HNHuTepHeT-pecypcesl
1.https://resh.edu.ru/
2.https://lib.myschool.edu.ru/market
3. 5.www.school-collection.edu.ru (Enunas xomnekiuu mudpoBeix 00pa3oBaTeIbHBIX PECYPCOB)
4.Enunas  komnekius 1udpoBbix oOpasoBarenbHBIX pecypcoB. - URL: http:/school-
collection.edu.ru / (mara oopamienus: 30.08.2023). - TekcT: 3J€KTPOHHBII.




4. KoHTPOJIb 1 OlIEHKA Pe3yJbTATOB 0CBOCHHUS 00111e00Pa30BaTeJIbHOM JUCHTUIIIMHBI
KoHTposibu omeHKa pe3yabTaTOB OCBOEHHUS 0O0LIe00pa30BaTeIbHON IHUCHUIIIHHBI
pacKpbIBalOTCA Yepe3 JUCHUIUITMHAPHbBIE PEe3YNIbTaThl, HANIPaBJICHHbIE Ha (HOPMUPOBAHHE OOIINX

1 podheCCHOHATIBHBIX KOMIIETEHIIUH 1O pa3zesiaM U TeMaM CoJiep>KaHus yueOHOro MaTepuara.

Oo6mas/mpogeccuoHaabHas
KOMIIeTEeHIUSA

Pa3zgen/Tema

THI oleHOYHBIX
MepPONpUSITUS

OK 01. Beibupats criocoOb1
peenus 3ana4
npodecCHOHATbHON
ACATCIIBHOCTH NPUMCHUTCIIBHO
K Pa3JIMYHBIM KOHTEKCTaM

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO0cyxeHne 1Mo Bompocam
JCKITUU

Pa3paboTtka rioccapus
3anojHEeHNe CPABHUTEIBHBIX
Ta0JINIL

TectupoBanue

YcrHbIN onpoc

JIMKTaHT Ha UCTIOJIb30BaHNE
apryMEeHTOB, OMOJIOTHUYECKON
TEPMHHOJIOTHUH U CUMBOJIUKHU
NunuBuayanbHas
caMmocTosiTenbHas paboTa
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
KoHTposibHBIE PabOTHI
3amura TBOpUECKUX padoT
3aiuTa MHIMBUYaTbHBIX
IIPOEKTOB

Brimonuenue 3aganuin
IIPOMEXYTOUYHOU ATTECTALUU

OK 02. Mcnonp3oBaTh
COBpPEMEHHBIE CPEACTBA
MOMCKA, aHaJI3a
U MHTEPIIPETALIUN
nHpopmanuu,

U MH()OpMaIOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3ana4 npodeccruoHalbHON
JeSITeTbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 82, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.311-0/c, 11.111-0/c

OnenuBaemas IMCKyccus 1o
BOIIPOCAM JICKLIUU
Pa3paboTka MeHTaTbHON
KapThl B MUHU TPYIIIAX
Brimmonaenue u 3ammura
71a00paTOpHBIX paboT
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
[IpencraBiieHne yCTHBIX
COOOIICHUH C Mpe3eHTaINeH,
MOJIFOTOBJICHHBIX IO MEPEUHIO
UCTOYHHUKOB,
PEKOMEHI0BaHHBIX
IpenoaaBaTeiemM

OK 04. DddexTruBHO
B3aUMOJICVICTBOBATH U
paboTath B KOJUIGKTUBE U
KOMaH/Ie

Teme2.1 -2.3, 3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO0cyxeHne 1Mo Bompocam
JCKITUU

[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT
3amuTa HHIUBUTyaTbHBIX
IPOEKTOB

OK 07. ConeiicTBOBaTh
COXPAHEHHUIO OKPYKAIOLIEH
CpeIbl, pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS
00 M3MEHCHUH KJIMMATa,

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4II-o/c, 9.5II-o/c, 10.1,

10.2, 10.3IT-o/c, 11.1IT-0/c

Ob6cyxaeHue o Borpocam
JEKINU

PazpaboTka rioccapus
3anoHeHNE CPaBHUTEIIFHBIX
TabIIuUIL




HNPUHINIB OEPEXITMBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIENCTBOBATH
B UPE3BBIYAIHBIX CUTYAIHIX

TectupoBanue

VYeTHbII onpoc

JIMKTaHT Ha UCIIOJIb30BaHUE
apryMeHTOB, OMOJIOTHYECKOM
TEPMHUHOJIOTHUH U CUMBOJIUKHI
NuauBunyansHas
caMOCTOSTeNIbHAs paboTa
IIpencrasnenue pe3yabTaToB
MPaKTUYECKUX padboT
KontponbsHbie paboTh
3amuTa TBOPUYECKUX paboT
3amuTa WHIUBUTYaTbHBIX
MIPOEKTOB

BrimmonHenue 3amaHui
MIPOMEXYTOUYHOM aTTECTAUK




