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PabGouas mnporpamma yueOHOW aucuuiiuHbl «buomorus» paspaborana B
cooTBeTCTBUM ¢ DeiepaabHbIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
cpeaHero mpodeccuoHaabHOrOo 00pa3oBaHus 1Mo croenuainbHocTh  35.02.16
DKCIUTyaTaldss M PEMOHT CEJTbCKOXO3SMCTBEHHOM TEXHUKU M OO0OpYAOBAHUS
yTBepxkaeHHoro Ilpukazom MunuctepcTBa npocsemieHuss Poccuun ot 14.04.2022
r. No 235, ®enepalibHbIM TOCYJApCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpenHero oo6miero oOpa3oBaHus, yTBepxKIaeHHOro I[Ipukazom MuHKCcTEpCTBOM
oOpazoBanust U Hayku Poccuiickoit @eneparuu ot 17.05.2012 r. No 413 (pen.
[Tpuxazom MunuctepctBa oOpa3oBanusi W Hayku Poccuiickoit denepanuu ot
12.08.2022 r. Ne 732), npuMepHOH mporpamMmoii o01meo0pa3oBaTeIbHON YIeOHOM
TUCIUTUINHBL  «buomorus»,  mis  mpodecCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHu3aiuii, peKoMeH0BaHHON DejiepaibHBIM TOCYIaPCTBEHHBIM OIOIKETHBIM
00pa30BaTEeNbHBIM  YUPEKICHHEM  JIOMOJHUTENIBHOTO  MpOo(hecCHoHAIBHOTO
oOpa3zoBanust «MHCTUTYT pa3BUTHA MPOPECCHOHATLHOTO O0pa30BaHUS» OT
30.11.2022 r. npotokon Ne 14 u PexoMeHIalMsAMU MO OpraHU3AIMU MMOJyICHUS
cpenHero oomero o0pa3oBaHusA B IpeAeliax OCBOEHHUS 00pa30BaTEIbHBIX
oporpaMM CpeaHero mnpodeccuoHaqbHOro o00pa3oBaHUs Ha 0a3e OCHOBHOTO
oOmiero o6OpaszoBaHusi (mucbMo JlemapTameHTa TOCYJAapCTBEHHOW TOJIUTHKUA B
chepe cpenHero TMpodeCCHOHAIBHOTO 00pa3oBaHUs U MPOGHECCHOHAIBHOTO
o0yuenuss Munucrepcrsa npocsemnierns \Poccun ot 01.03.2023 r. Ne 05-592).
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1. IACIIOPT MPOI'PAMMBI YYEBHOM JUCHUITINHBI
«BHOJIOT'US»

1.1. O6a1acTh NpUMeHEHUs] IPOTrPaAMMbI

[Iporpamma y4eOHOM JUCHUIUIMHBI ~ SIBJISIETCS  YacThIO  IPOTPaMMBbI
MOJATOTOBKU CHEHUAIUCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC CIIO mo
crenuaibHocT  35.02.16 DOkcrmyaTtanvsi M PEMOHT  CEIIbCKOXO3SIMCTBEHHOU
TEXHUKUA U 000PYTIOBAHUS.

1.2. MecTO IUCHUIUVIMHBI B CTPYKTYpPe NPOrpaMMbl MOJTOTOBKU CIEIUAUCTOB
CPEOHETO 3BEHA

VYuebnaa nucuumuinHa «buonorus» sBiseTcs MPOPUILHON JUCHUILIMHON
00111e00pa30BaTEIBHOIO IIUKIIA OCHOBHON 00pa30BaTeIbHOM MPOTrPaMMBI.

1.3. llean m 3a4a4u JUCHUIJIMHBI — TPeOOBAHHUSI K Pe3yJbTaTaM OCBOEHUSI
AUCIHUILIMHDI

1.3.1. Ileau 1 3a7a4u TUCHUIIJIHHBI

Hean: QopmupoBanue y CTYJIEHTOB TMPEACTABICHUS O  CTPYKTYpHO-
(GYHKIIMOHATBHOM OpraHU3alMyd >KUBBIX CHUCTEM PA3HOIO paHra Kak OCHOBBI
NPUHATHS PEIICHUH B  OTHONIEHWH OOBEKTOB JKMBOM TPUPOJABI U B
MIPOU3BOJICTBEHHBIX CUTYaIIHX.

3apaum: 1) chopmupoBaTh NOHUMAHUE CTPOEHUSI, MHOIO0Opa3usi U 0COOCHHOCTEN
JKUBBIX CHUCTEM pa3HOTO YPOBHS OpraHu3allid, 3aKOHOMEPHOCTEN NpPOTEKaHUs
OMOJIOTUYECKUX TIPOLIECCOB W SIBIIGHUW B OKpYXKAIOMIIEH cpefe, IEJOCTHOM
HAay4YHOM KapTUHBI MHpA, B3aUMOCBSI3M M B3aMMO3aBHCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh yYMEHUS OMNPENECIATh XKUBbIE OOBEKTHI B MPUPOJEC; MPOBOIUTH
HaOJIIOJICHHS 32 DKOCUCTEMAaMU JJIsl BBISBIICHUSI €CTECTBEHHBIX U aHTPOMOTEHHBIX
W3MEHEHUM, UHTEPNPETUPOBATh PE3yJIbTaThl HAOIIOCHUN,

3) chopMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHINNX OHUOIOTUUECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAHUN ¢ COOJIIOJICHUEM TpaBUi  0€30MacHOTO
oOpaleHus ¢ 00beKTaMu U 000PYI0OBAHUEM;

4) pa3BUTh YMEHHUS HUCIOIb30BaTh HHMOPMALUIO OMOJOTHUYECKOIrO
XapakTepa U3 pa3InyHbIX UCTOYHUKOB;

5) chopmupoBaTh YMEHHS IIPOTHO3UPOBATH  IOCJICACTBUS  CBOCH
JESATEILHOCTH TI0 OTHOIICHHUIO K OKPYKAIOIIEH cpelie, COOCTBEHHOMY 3/I0POBBIO;
00OCHOBBIBATh M COONTIOAATH MEPHI TPODPHIAKTHKY 3a00I€BaHUM;

6) copmupoBaTh MOHMMAHUE 3HAYUMOCTH OCTHXKCHHH OHOJOTHYECKOMN
HAayKH UM TEXHOJIOTUH B TPAKTUUYECKON JEATEIbHOCTA YEJIOBEKAa, pPa3BUTUU
COBPEMEHHBIX MEJTUIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOJIOTHH.



1.3.2. Ilnanupyembie pe3yJbTaTbl 0CBOEHHUS 0011€00pPa30BaTeIbHON IMCHUILIMHBI B cooTBeTcTBUM ¢ PT'OC CIIO
1 Ha ocHoBe PI'OC COO

Koa u HanmenoBanue
(popmMupyembIX
KOMIIEeTeHI M

I[Inanupyemble pe3yabTaThbl 0CBOECHHUS TUCHMILINHBI

OO0mue

JAucunniuHapHbie

OK 01. BeiOupartnb
CIocoObl pemeHus
3ajga4
npodeccuoHaIbLHOM
AeSITeJIbHOCTH
NPUMEHUTEJIbHO K
Pa3IMYHbIM
KOHTEKCTaM

MP 05.B yactu TpyJ10BOrO BOCHUTAHMUS:

— FOTOBHOCTbh K TPYAY, OCO3HAaHUE LICHHOCTH
MacTepcTBa, TPyAOTo0ue;

— TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH

TEXHOJIOTHYECKOU u COLIMAIBHOMI
HaIpPaBJIEHHOCTH, CIIOCOOHOCTD
WHULIMAPOBATh, IJIaHUPOBATH U
CaMOCTOSTEIIbHO BBITIOJIHATH TaKylo
NeSATEIbHOCTD;

—  HUHTEpeC K  pa3auyHbIM  cdepam

npodheCCUOHAIBHON JIeITEIIBHOCTH,
OBnajieHHe  YHUBEPCAIBHBIMH  Y4E€OHBIMU
MTO3HABATECILHBIMU JIEHCTBUSMH:

MP 01. bazoBbie J0rUUecKUe JCHCTBHUS:

—  CaMOCTOSTeNIbHO  (OopMynHpoBaTh |
aKTyaJU3UpOBaTh MPOOJIEMy, paccMaTpPUBAThH
€€ BCECTOPOHHE;

— YCTaHaBIIMBAaTh CYIIECTBCHHBIA TPHU3HAK
TN OCHOBaHHS TS CpaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

— ONPEACIISITh IEIN JESITEIbHOCTH, 3a/1aBaTh
napamMeTphl U KPUTEPHUH UX JTOCTHIKEHUS;

[1P6.01. ChopMHpOBaHHOCTH 3HAHUI O MECTE U POJIU
Ouojorud B~ CHUCTEME€  HAy4yHOTO  3HaHWS;
(GYHKIMOHATBHOM  TpaMOTHOCTHM  YeJOBEeKa  JUIs
peIIeHUs )KU3HEHHBIX MPOOJIeM;

[1P6.02. CdpopMHUpPOBAaHHOCT YMEHHSI PACKpPBIBATH
COJiep’)KaHWEe OCHOBOMOJATAIOIMINX OMOJIOTHUECKUX
TEPMUHOB W TIOHSTHH: )KU3Hb, KJIETKA, TKaHb, OPTaH,
OpraHu3M, BUJ, MOIMYJISIH, YKOCHCTEMa, OHMOIIEHO3,
ouocdepa; wmerabomu3sMm  (0OMEH  BEHIECTB U
IpeBpaIieHue SHEPTHUN), rOMEOCTa3
(camoperynsius), OMOCHHTE3 Oe€lika, CTPYKTypHas
OpraHu3anusi  >KUBBIX  CHCTEM, JIUCKPETHOCTD,
CaMOpETYJIAIIHS, CaMOBOCITPOU3BEICHUE
(peripotyK1iusi), HACJIEACTBEHHOCTh, M3MEHYHBOCTD,
OHEPro3aBUCUMOCTh, POCT M pPa3BUTHE, YPOBHEBas
OopraHu3alus;

[1P6.03. CdopMHUpPOBAaHHOCT, YMEHHSI PaCKpbIBATH
COJIep’)KaHWEe OCHOBOTIOJNATAIOIINX OMOJIOTHUECKUX
TEOPUHM U THUIOTE3: KIETOYHOW, XPOMOCOMHOM,
MYTAllMOHHOW, JBOJIIOLUUOHHOW, MPOUCXOKIACHUS
KU3HU U YEIOBEKa,

I1P6.04. CpopMHUpPOBAaHHOCT YMEHHsI PACKPBIBATH




— BBISIBJISATH
MIPOTUBOPECUHS B
SIBJICHHSX;

— BHOCUTb KOPPEKTHBBI B JICSITEIHHOCTD,
OIICHUBATH COOTBETCTBHUE pe3yJbTaToB
LEeJsIM, OILICHUBATh PHUCKU  MOCIEACTBUM
JIeSITCIIbHOCTH;

— pa3BHBaTh KPEATHUBHOE MBIIIJICHUE TIPU
pEIICHUH )KU3HEHHBIX TTPOOIeM

3aKOHOMECPHOCTHU )41
pacCMaTpuBaCMbIX

MP 03. bBazoBpie wucciaemoBaTelIbCKUE
JICUCTBUS:
— BJIAJCThH HaBBIKAaMH y4eOHO-
HCCIeI0BaTECIbCKOM u MPOCKTHOM
JIEeATEIILHOCTH, HaBBIKAMH pazpenieHus
npo0iem;

— BBIABIATH IIPUYUHHO-CIICACTBEHHBIC CBS3U
U aKTyaJIU3HpoOBaTh 3a/1ady, BbIIBUIAThb
TMIIOTE3Y €€ PELICHMs, HAXOAUTh apryMEHTBI
JUIS. JOKa3aTeIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MMApaMETPbl U KPUTEPUH PELICHNS;

— AHAJIM3UPOBATH MOJIYYEHHBIE B  XOJE
pELIECHHsT 3aJayd PE3YJbTaTbl, KPUTHYECKU
OLICHUBATH 170:¢ JIOCTOBEPHOCTb,
IIPOTHO3UPOBaTh  W3MEHEHHME B  HOBBIX
YCIIOBUSIX;

- YMETH IIEPEHOCUTH 3HAHUSA B
MO3HABATEJIbHYI0 W MPaKTHYECKYI0 00JIacTh
KU3HEIEATEIBbHOCTH;

OCHOBOIIOJIAralIyue OUOJIOrMYEeCKUEe 3aKOHbl U
3akoHoMepHoctu (I. Menaens, T. Moprana, H.H.
BasunoBa, O. I'ekkens, ®. Mrwmiepa, K. bapa),
TPaHULbl UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

[1P6.05. IlpuoOpereHue  ombITa  MPUMCHEHHS
OCHOBHBIX METOJIOB HAay4YHOTO MTO3HAHMS,
UCIIOJIB3YeMBbIX B OWOJIOTHH: HAONIOACHUS U

OTIMICAaHUS JKUBBIX CHCTEM, IPOIIECCOB W SBJICHUM;
OpraHu3allMi ¥  TPOBEACHUS  OWOJIOTHYECKOTO
OKCIICPUMEHTA, BBIABMIKEHUS THUIIOTE3, BBISIBICHUS
3aBUCUMOCTH MEXIy HCCICIyEeMbIMH BEIMYNHAMH,
0OBSICHEHHUS MTOJTYICHHBIX pE3yNbTATOB u
dbopMyIMpOBaHMs  BBIBOJIOB C  HMCIOJB30BAHHEM
HAyYHBIX MMOHSATUN, TEOPUN U 3aKOHOB;

[1P6.06. CdhopMupoBaHHOCTh YMEHHUS BBIICIATH
CYIIECTBEHHBbIC  TPHU3HAKK  BUPYCOB,  KJIETOK
IpPOKapUOT U  JYKAPUOT;  OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpraHU3MOB, BU/IOB,
OMOTEOLICHO30B U JIKOCHUCTEM;  OCOOEHHOCTH
npoleccoB OOMEHa BEIIeCTB M MPEBpalleHUs
SHEPTUH B KJETKE, (OTOCHHTE3a, IMJIACTHYECKOTO U
DHEPTeTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a,
Mel03a, OTUTOA0OTBOPEHUS, Pa3BUTHS U PA3MHOXKCHUS,

WHIUBUYaJTbHOTO pa3BUTHS opraHu3ma
(oHTOTEHE3A), OOpBLOBI 3a CYILIECTBOBAHHUE,
€CTECTBEHHOT'O otbopa, BUI000pa30BaHuUs,

MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHus,
BIIMSHUS KOMIIOHEHTOB 3KOCHUCTEM, aHTPONOTE€HHBIX




— YMETb MHTEIPUpPOBATh 3HAHUSA U3 Pa3HBIX
IpeIMETHBIX 00acTei;

— BBIIBHIaTh HOBBIC MWJIEH, IpeIararh
OpPUTMHAJIBHBIC ITOJXO/IBI U PEIICHUS;

— CIOCOOHOCTh UX  HCIIOJIb30BAaHUSA B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE

W3MEHEHHH B DKOCHCTEMaxX CBOeEH MCECTHOCTH,
KpyroBopora BCHICCTB H IIPCBPAIICHUC SHCPIUHU B

ouocdepe;

[1P6.08. CdopMupoBaHHOCTH yMEHHUSI  pelIaTh
OMOJIOTUYECKHE 3a]]a4H, COCTABIISATh T€HOTUITUYECKUE
CXEMbl  CKpEIIMBaHUA  JJi1  pa3HbIX  THUIIOB

HAaCJICJIOBAHUSI TIPU3HAKOB Yy OPraHU3MOB, COCTABIISThH
CXEMBI MEPEHOCA BEIIECTB U PHEPTUU B SKOCUCTEMAX
(Llenu nuTaHus, TUIIEBHIE CETH)

OK 02. Ucnoub30BaTh
COBpeMEeHHbIE CpeCTBa
MOKMCKA, AHAJIN3A U
HHTEepIpeTalnu
UH(pOpPMALMHU U
UH(POPMaALIMOHHBbIE
TEXHOJIOTHH JJIA
BBINIOJTHEHHS 32124
npodeccunoHaIbLHOI
AeATeJIbHOCTH

JIP 04. B o0nacTi UEHHOCTH HAYyYHOI'O
MO3HAHUSA:

—  c(opMHpPOBAaHHOCTh  MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MPaKTUKH,
OCHOBAHHOI'O  Ha  JHAJIOre  KYyJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa
B IIOJIUKYJIBTYPHOM MHPE;

—  COBEpIICHCTBOBAaHME  SI3BIKOBOM U
YUTATENbCKOM  KyJIbTYpbl KaK CpEICTBA
B3aMMOJICUCTBUS MEXIY JIFOJIbMHU U TTO3HAHUS
MUpa;

— OCO3HaHUE LIEHHOCTH Hay4YHOU
NEeSATEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
IPOEKTHYIO U MCCJIEI0BATEIBCKYIO
JeSITeIbHOCTh UHAUBUIYaJIbHO U B TPYIIIE;
MP 05. OsnageHue  yHUBEpCAIbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU JIEHCTBUSMHU:
B) paboTa ¢ HHpOPMAIIHEIA:

[1P6.09.ChopMupOBaHHOCT, YMEHHUM KPUTUUECKHU
OIICHUBATh nH(OPMAITHIO OMOIOTHYECKOT0
coJiepKaHusl, BKIIOYAIOIYIO TICEBJOHAYYHBIC 3HAHUS
U3 Ppa3IMYHBIX HCTOYHHUKOB (CpEJCTBa MacCOBOM
uH(hOpMaIlUK, HAy4YHO-TIOMYJSPHBIE MaTepHabl);
UHTEPIPETUPOBATH ATUYECKHE aCIeKThI
COBPEMEHHBIX  HCCJEIOBaHMM B  OMOJIOTHH,
MEJIUIIHE, OMOTEXHOJIOTUH; paccMaTpuBaTh
ro0anpHbIC IKOJIOTHUECKUE POOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIECHUIO K
HUM COOCTBEHHYIO TTO3UIIUIO;

c(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBCHHBIE
NMUCBMCHHBIE WM YCTHBIE COOOIIEHUS Ha OCHOBE
Owosornueckoid  MHPOpPMAIMM W3  HECKOIBKUX
WUCTOYHUKOB, TPAMOTHO HKCIIOJL30BaTh MOHATHHHBIN
anmapaT OUOJIOTUU




— BJIAJI€Th HaBbIKaMU HOJTyYEHUs
UH(pOpPMaIlMU U3 UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITENIBHO ~ OCYUIECTBJIATh  IOUCK,
aHaJln3, CUCTEMATHU3alMI0 U MHTEPIPETALMIO
uHpOpMallMM PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTABIICHHUS;

— CO3/1aBaTh TEKCTHI B Pa3UYHBIX (opmaTax
C y4YeTOoM Ha3HaueHUs UHPOpMAIUU W
IEJIEBON ayJAUTOPHH, BBIOMpasi ONTHUMAIBHYIO
(GbopMy IIpeCTaBICHUS U BU3yaJIU3al1U;

— OLEHUBATHh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(pOpMaIUK, €€ COOTBETCTBUE NMPABOBBIM U
MOpaIbHO-3TUYECKUM HOpMaM;

— UCHOJb30BaTh CPEACTBA MHPOPMALIMOHHBIX
U  KOMMYHMKAIIMOHHBIX  TEXHOJOIMH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX
Y OpraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHUEM
TpeOoBaHMI SPrOHOMHUKH, TEXHUKH
0e30macHOCTH, TUTHCHEI,
pecypcocOepekeHrs, MPaBOBbIX U ITHYECKUX
HODM, HOPM UH(}OpMAITMOHHOU
0e30macHOCTH;

— BJAJETh HaBBIKAMHM pACIIO3HABAHUS H
3aluThl  MH(pOpManuu, WHOOPMAMOHHOU
0€30MacHOCTH JTUYHOCTHU

OK 04. DppexTuBHO JIP 05. ToroBHOoCTh K camopazBututo, | [IP6.05. IIpuobperenue  ombiTa  MPUMEHEHUS
B3aMMO/IeliCTBOBATh U | CAMOCTOSITENIbHOCTH U CAMOOTPE/ICIICHHUIO; OCHOBHBIX METO/IOB HAy4YHOTO NO3HaHMUS,
padoTaTh B KoiektuBe | MP  03. OsnajgeHne HaBbIKaMH y4eOHO- | HCTIONIb3YEeMbIX B OHOJIOTMH:  HAOJIOJEHUS H




1 KOMaH/Ie

HUCCIIeN0BATEIbCKOM, MIPOEKTHOMN u
COITMAJIbHOM JIESATSIHLHOCTH,

MP 02. OgpnageHne  yHUBEPCAIbHBIMU
KOMMYHHUKAaTUBHBIMU JICHCTBUAMU:

0) coBMecTHas JIeITeIbHOCTD:

— MOHUMATh U HUCIOJIb30BATh MPEUMYIIECTBA
KOMAaHJIHOM ¥ MH/IUBUIYyaIbHOU padOTHI;

— IIPUHAMATh eI COBMECTHOU
NESATEIBHOCTH, OpraHu30BbIBAThH U
KOOPJIMHUPOBATh JNENUCTBUS 1o ee

JIOCTHIKCHHUIO: COCTaBJIATh IIJIaH JCHCTBHH,
pacupenensitb pojid C Y4ETOM MHEHUMU
YYaCTHUKOB o0cyXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

— KOOPJIMHUPOBATh U BBHIMIOJIHATH PabOTy B
YCIOBUSIX  pEATIBHOTO, BHUPTYaJbHOIO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBUS;

— OCYILIECTBIIATH MO3UTUBHOE CTPATErMYECKOE
NOBEJACHUE B  PaA3IMYHBIX  CHUTYalHUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpAKEHUE, OBITH
WHUIIMATUBHBIM

JIP  07. OsnageHue  yHHUBEPCAIbHBIMHU
pPEeryJISTUBHBIMU JICUCTBUSMU:

T) IPUHATHE Ce0s U APYTUX JIOACH:

— MPUHUMATh MOTHUBBI U apTyYMEHTBI JIPYTrUX
NI (S)7 npu aHaJin3e pe3yJIbTaTOB
NEATEIbHOCTH;

— TMPU3HABaTh CBOE MPABO U MPABO JPYTUX

ONMCAaHMUs JKHUBBIX CHCTEM, IIPOLIECCOB M SIBICHMIA,
OpraHM3alliM U  IPOBEIEHUS  OHUOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBUKEHUS THUIIOTE3, BBIABICHUSA
3aBUCUMOCTH MEXIy MCCIEIyEMBbIMU BEIMYNHAMH,
OOBSICHEHUS IIOJIyYEHHBIX pe3yabTaToOB "
dopMynupOBaHUA BBIBOJIOB C  HUCIOJIB30BAHUEM
Hay4HBIX [TIOHATHN, TEOPUN U 3aKOHOB




JIFOJIEN Ha OIMOKWU,
— pa3BUBaTh CHOCOOHOCTH MOHHUMATh MHp C
MTO3UIIMH JPYTOro YeJOBEKa

OK 07. CoxpeiicTBOBaThH
COXpaHEeHUI0
OKpY:Kawouei cpeabl,
pecypcocOepeKeHn 1o,
NPUMEHSITH 3HAHUSA 00
U3MEHEHMH KJINMAaTa,
NPUHIHIIBI
0epexxIMBOro
NMPOU3BOJCTBA,

3¢ deKTUBHO
AeficTBOBATH B
Ype3BbIYaUHbIX
CUTyalMsAX

JIP 14. B o0Oiacté  3KOJOTHYECKOTO
BOCITUTAHUSA
— c(hOpMHPOBAHHOCTH IKOJIOTHYECKOM

KYJbTYpbl, IOHUMAaHUE BIUSIHUS COI[UATIBLHO-
PKOHOMHUYECKHX MPOLECCOB HA COCTOSHUE
MPUPOJIHON U COLIMAIBHOM Cpeflbl, OCO3HAHUE
I00aNbHOTO  XapakTepa  SKOJIOTMYECKHUX
npoOJieM;

— IUIAHUPOBAHUE U OCYLIECTBIICHUE NEHCTBUI
B OKpYXXalolllel cpele Ha OCHOBE 3HAHMS
1eJeld yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HEMPUATHE JNCUCTBUN, MPUHOCAIINX
BpEJl OKPYIKAIOLLIEHN CpeLe;

— YMEHHE MPOTHO3UPOBATH HEOIATONIPUSITHHIC

AKOJIOTHYECKHE MOCJICACTBHUS
MPEANTPUHUMAEMBIX JNEUCTBUM,
npeAoTBpallaTh ux;

—  paclIUpeHue  OmbITa  JEATEIbHOCTU
JKOJIOTUYECKON HAMPABICHHOCTH;

— OBJIAJICHUE HaBBIKAMHU y4eOHO-
HCCIICIOBATEIILCKOM, MPOEKTHOM u

COHHaHBHOfI ACATCIIBHOCTU

[1P6.07. CdopMHPOBAaHHOCT, YMEHUS TPUMEHSTH
NOJIyYCHHbIE 3HAHMS TUIS 00BsACHEHHUS
OMOJIOTUYECKUX  MPOLECCOB W SIBJICHUM,  JUIS
NPUHATHS NPAKTUYECKUX PELICHUN B ITOBCEIHEBHOMN
KU3HH C LIEJbI0 00ecreueHnss 0e30MacHOCTA CBOETO
300POBbsI WM 30POBbS  OKPYXKAIOWIHUX  JIHOJEH,
coONI0JIeHNus  370pOBOro o0pa3a KU3HH, HOPM
IrPaMOTHOTO MOBEACHUS B OKPYKAKOLIEH IMPUPOTHON
cpele; MOHMMaHHEe HEOOXOAMMOCTH HCIOJb30BaHUS

I[OCTI/I)KGHI/Iﬁ COBpeMCHHOfI OMOJIOTUH )51
OMOTEXHOJIOT U JIIA paduOHAJIBHOI'O
IIPpUPOAOIIOJIb30BAHUA

IIK 2.5. BBIIIOJIHATH
onepaTuBHOE
IUIAHUPOBAaHME

MP 02. YmeHue mpoayKTHUBHO OOIIaThCs U
B3aMMOJIECTBOBAaTh B MPOLIECCE COBMECTHOM
JEATEIbHOCTH, YYUTHIBATh MO3ULUHU APYTHX

[1P6.15. YMmenue TutaHupoBaTh IMOJ] PYKOBOJCTBOM
HaCTaBHUKAa U TPOBOJUTH yueOHOE HCCIEeI0BaHUE
WIN TPOEKTHYIO paboTy B 00JlacTH OHMOJIOTHH; C
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BbINOJIHEHUS padoT Mo

YYaCTHUKOB  JIESITEIbHOCTH, 3(PPEKTUBHO

y4eTOM  HAMEUEeHHOW  1end  QopMyIupoBaTh

TEXHUYECKOMY paspemarb KOHQIUKTHI. npo0ieMy, THUIOTE3y, CTaBUTh 3aJauyd, BBIOUPATH
00CJIY’)KMBAHUIO U JIP 06. TonepanTHOE CO3HAHUE U TMOBEJICHUE | aICKBATHBIE  METOAbl IS WX  pEIICHUs,
PEMOHTY B TOJUKYJIbTYPHOM MHpPE, TOTOBHOCTh U | (GOPMYIUPOBATh BBIBOJBI, MYOJIMYHO MPEICTABISATH
CeJIbCKOXO03SIIICTBEHHOM | CIIOCOOHOCTh BECTH JUAIOr C JIPYTMMH | [IOJIyYE€HHBIE PE3YJIbTaThI;
TeXHUKH U JOJIbMU, JOCTUIaTh B HEM
o0opyaoBaHuA. B3aMMONOHUMAHMS, HAXOAUTh OOLIUE LENN U

COTpYyIHHMYaTh [  HUX  JIOCTHKECHUS,

CIIOCOOHOCTh ~ MPOTHBOCTOSITH  UACOJIOTHH

AKCTPEMHU3Ma, HalMOHAIU3Ma, KceHodoOuw,

TUCKPUMHUHALIAN 1o COLIMATIBHBIM,

PEIUTHO3HBIM, PAaCOBBIM, HalUOHAJIbHBIM

npuU3HakaM ¥ JIpYTUM  HETaTUBHBIM

COIIMAJIHBIM SIBJICHUSIM;
IIK 2.7. BbInOJHATH MP 03. Bnanenue HaBbikamu | [IP6.11.  Ymenue pemarb ydeOHble  3ajauu
KOHTPOJIb Ka4ecTBa NI03HABaTEJIbHOI, y4eOHO- | OMOJIOTMYECKOTO  COJIEp)KaHusl, B TOM  YHCIE
BBINOJIHEHUS ONePaluii | UCCIIEI0BATEIbCKON u IPOEKTHOM | BBISBIATH IPUYMHHO-CJIEICTBCHHBIE CBS3H,
B PAMKaX TEXHHYECKOT0 | ICSITEIbHOCTH,  HaBbIKAMHU  pa3pellieHus | IPOBOJUTH pacyeThl, JeJaTh BHIBOJAbI HA OCHOBAaHUU
00C/IyKMUBaHUS U npo0ieM; CIOoCOOHOCTh U TOTOBHOCTh K | MOJIYYEHHBIX PE3yJIbTaTOB
peMOHTAa CaMOCTOSATETLHOMY MOUCKY METO/I0B

CeJIbCKOXO03AHCTBeHHOM
TeXHUKH U
000py10BaHMsI

PCUHICHUA MPAKTUYCCKUX 3aJda4, IPUMCHCHHUIO
PAa3JIMYHBIX MCTOJ0B ITO3HAHUS
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLTAHBI

2.1. O0beM yueOHOM TMCIUILVIMHBI M BUAbI Y4eOHOH PadoThI

Bun yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/iIbHOI NPOrPaAMMBbI JUCHUIIIMHBI 118
B T.4.

OcHoOBHOE coJiep;KaHue 98
BT. 4.

TEOPETHUECKOE 00yUeHUE 32
MPAKTUYECKUE 3aHATUS 26
71a00paTOpPHBIC 3aHITHUS 40
KOHTPOJIbHBIE paOOThI

WHIUBUTyJTBHBINA TTPOCKT

IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COePKAHHE 8
(conep:kaHue MPUKJIATHOTO MOTYJIs1)

TEOpeTUIECKoe 00yueHne 2
MPAKTHUECKUE 3aHATUSA 6
1abopaTopHBIC 3aHATUS

KOHTPOJIbHBIE paOOThI

CamocrosiTesibHast paboTa

IpomexyTouHas aTTecTanus (IK3aMeH) 12




2.2. TemaTu4yecKMid IJIAH U COePKaAHNE Y4eOHOM JTUCUMILIMHBI «broJsiorus»

Conep:xanue yueOHOro Marepuasa (0CHOBHOE U MPO(ecCHOHATIBLHO-0PHUEHTHPOBAHHOE), ®opwupye
HaumenoBanue O0bem Mble
JIa0opaTopHbIe M MPaKTHYeCKHe PadoThl, CAMOCTOATEIbHAsI padoTa o0yyarommxcs,
pa3/ieJioB M TeM A ——— YacoB | KOMIIETeH
MU
1 2 3 4
Paznea 1. KiteTka — cTpYKTYPHO-(DYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0 24
Tema 1.1. OcHoBHOe coJepKaHue 6
buosorus kak Teopernueckoe o0yueHue: 2
Hayka. Oomas buonorus kak Hayka. CBs3b OMOJIOTUU C IPYTMMHU HayKamMH: OMOXuMusi, OMo¢pu3nka, OMOHUKA,
XapaKTEepUCTHKA  \regoreorpadust u Ap. Pomp m mecto Ouosmornu B (pOpMHUPOBAHUHM COBPEMEHHOW HAay4HOU
KM3HHU. KapTUHBI MUpa.
buosornyeckn PaznooOpasue OwuocucreM. OpraHu3anus OHOJOTHYECKHX CHCTEM. YPOBHH OpTraHH3aIluu
BaKHBIC 6uocuctem. O01Ias XapaKTePUCTHKA KU3HH, CBOMCTBA KUBBIX CUCTEM.
XHMHYCCKHE XuMudeckuil coctaB kieTkd. Heopranumyeckue BellecTBa KJIETKH, UX OHOJIOrHYEcKasl poJb.
COCIMHCHUS OpraHuyeckue BEIIeCTBa KICTKH
IIpakTHyeckue 3aHATHA: 2 OK2
Pomes GenkoB, yrieBoJoB M JKMPOB B OpraHU3ME UelNOBeKa. BUTaMUHBI M OMOJOTHYECKH
aKTHBHbIE 100aBKM, UX 3HAYEHUE B >KU3HM OpraHM3Ma 4YesjoBeKa. | MIo- M aBUTaMUHO3BI MX
nociencTBus. [IpencraBieHne YCTHBIX COOOIIEHWH C Ipe3eHTaluei, MOArOTOBJICHHBIX II0
MEPEYHIO HCTOYHUKOB PEKOMEH/IOBAaHHBIX Mpeno/aBaTeneM
JlaGopaTopHble 3aHATHSA: 2
JlabopaTtopHas pabota «Onpenenenue BuramuHa C B MPOAYKTAaX MATAHUSY.
[TonroToBka BapHaHTOB OMNbITa, HAONIOJEHUE 33 KAYeCTBEHHBIMH pEaKIUsIMM, 3alOJHEHUE
paboueii TabIUIIBI, HHTEPIIPETAINS HAOII0JaeMbIX SBJICHUH, ()OPMYIMPOBAHUE BHIBOJIOB
Tema 1.2. OCHOBHOe co/iep:KaHue 6
CTpyKTYpHO- Teopernueckoe o0yueHnue: 2
¢ynxkuuonanbuast | Kierounass teopust (T. IlIBamn, M. Ilneitnen, P. Bupxor). OCHOBHbIE TOJOXKEHHS OK1
opraHusanms COBPEMEHHOM KIIETOYHOM TEOPUHU. THUIBI KIETOK: DYKApUOTHYECKas M IPOKAPUOTUYECKAs. OK 2
KJIETOK. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (PacTUTEIbHOW, >KUBOTHOW, TPUOHOMN). OK 4
Hexnerounbie CrpoeHne npoKapuoOTHIECKON KIIeTKU. BUpycsl — HekeTouHble (pOpMBI )KU3HH M O0JIUTaTHBIE

(¢opmbI KM3HU

rapa3uThbl
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JlaGopaTropHble 3aHATHA:

JlaboparopHass pabota «CTpoeHHE KICTKH (PacTeHHUs, XUBOTHBIE, TPHOBI) M KJICTOYHBIC
BKITIOYCHUS (KpaxMaJl, KapOTHHOUIBI, XJIOPOILIACThI, XPOMOILIACTHI )».

[IproOpereHue oOmbpITa TPUMEHEHUS TEXHUKH MHKPOCKONMUPOBAHUS TPU  BBIOJHECHUH
71a00paTOPHBIX padoT.

[ToaroToBKa MUKpPOIPENapaToB, HAOIIOICHUE C TOMOIIHI0 MUKPOCKOIIA, BBISIBICHUE Pa3INIHiA
MEXy U3y4aeMbIMU O0BEKTaMH, HHTEPIIPETAIHS HAOI0JaeMbIX SBICHUH, (OPMYIMPOBAHHE
BEIBOJIOB

IIpakTnyeckne 3aHsiTHsA:

Bupycusle u  OaktepuanbHbpie  3a0oneBanus. OOImME  TPUHIUNBI  UCIOJIB30BAHUS
JI€KapCTBEHHBIX BELICCTB.

Oco0eHHOCTH MPUMEHEHUSI aHTHOUOTUKOB.

[IpencraBneHne yCTHBIX COOOLIEHWH C TPE3EHTAalMeH, ITOATOTOBIEHHBIX IO IEPEYHIO
MCTOYHHUKOB, PEKOMEH/IOBAaHHBIX MTPETIOIaBaTEeNIEM

Tema 1.3. OcCHOBHOe co/Iep:KaHue
CrpykTypHO- TeopeTnueckoe o0yueHue:
(ynkuuoHaabHbIe | CTpoeHHE XPOMOCOM. XPOMOCOMHBIA HAOOp KJIETOK, TOMOJIOTHYHBIC M HETrOMOJOTHYHBIC
¢akropsl XPOMOCOMBI, TAIUIOWAHBIA U AurouaHblid Habop. Hyknewmnossie kucnotsl. JIHK, PHK.
HaCJIeICTBEHHOCTH. | CTpoeHHE HYKJIEHMHOBBIX KucCIoT. Hykmeotuasl. KoMmremeHTapHbIE a30THUCThIE OCHOBAHUSI.
IIpoueccer [IpaBuno Yapradgda. Crpykrypa HHK — nBoiiHas coupans. MecToHaxoXIeHUE U
MATPHUYHOI'0 ouonornueckue ¢pyakuuu JJHK. Buast PHK. ®ynkiuu PHK B knetke. OK 1
CHHTE3a Matpuunslii cunre3 JIHK — pemmkanms. Ilpunnuner permmkxanun JIHK. Mexanusm OK 2
permukanyuu JJHK. Penapauus JIHK. Peakuyu marpruunoro cunresa. I'eHeTMUeCKU KO, €ro
CBOMCTBA.
Tpanckpunuus — marpuunbiii cunre3 PHK. Tpancmsiuuss u ee stansl YcinoBus OMocHHTE3a
6enka. Ctpoenue 17-PHK u kogupoBanue amuHokuciot. Pois pubocom B OnocuHTe3e Genka
IIpakTHYecKkHe 3aHATHSA:
Pemenue 3ana4 Ha omnpeneneHue mociIe10BaTeIbHOCTH HYKJIEOTU0B, aMUHOKHCIIOT B HOPME U
B CJIy4ae U3MEHEHMS MocieaoBaTeaIbHOCTH HyKieoTnaoB JIHK
Tema 1.4. OcHOBHOe coJep:KaHue
O0men BemectB 1 | Teopernueckoe ooyuenue:
NnpeBpalieHue AcCUMMIIAIMS U JUCCUMWIIALIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BeIIeCTB: OK 2

JHEPIrum B KJICTKE

aBTOTPO(HBIA U TeTepoTpO(dHBI, adpoOHBIH U aHAdPOOHBIN. DHepreTnyeckoe obdecreyeHue
KJeTku: npespaiieHue AT® B 0OMEHHBIX Ipoleccax.
[lepBuuHBI CHHTE3 OpraHMYecKHUX BemecTB B kierke. [lmactudeckuit oomen. dortocuHTes
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XeMmocuHTe3. AHa’pOOHBIN PHEpreTudecknii 0OMeH. AHa’poOHBIE OpraHu3Mbl. bpoxeHwue,
aBTOTPO(HBINA U TeTePOTPOGHBIA TUI MUTAHUSA. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH. DTalbl YHEPreTH4eckoro oomeHa. [nmmkonms. buonormueckoe OKHCICHUE,
WJIH KJIETOYHOE JIbIXaHUE

Tema 1.5. OCHOBHOe co/Iep:KaHue 4
Kusnennpiii uuka | JlabopaTopHble 3aHATHA: 4
KJeTku. Muro3. JlaGopaTopHas pabora «CpaBHEHHE MUTO3a U MEi03a B KJIETKAX dyKapHOT».
Meiio3 Knerounsnii 1mukm, ero mepuonsl W perymsauus. [lepuoabl mHTepdasbl, UX OCOOEHHOCTH. OK 2
Henenne xnerkn — muto3. Craguu MuTo3a M INpoucxondmue mnpoueccsl. Kapuokuues u OK4
LUTOKHHE3. buonormdyeckue 3HadeHHEe MUTO3a. Meno3 — peayKIMOHHOE [EJICHUE KIIETKHU.
Craguu meiio3za. Meiio3 — ocHOBa 10OJI0BOro pasmMHoXkeHus. [loBeneHre XxpoMocoM B Meio3e.
Kpoccunrosep. buonoruueckmii cMpica meirio3a. DddexTsl Meiioza. Meiio3 B KH3HEHHOM
LIMKJIE OPTaHU3MOB
Pa3nen 2. Ctpoenue u QyHKUMH OPraHnu3ma 28
Tema 2.1. OCHOBHOe co/Iep:KaHue 4
Crpoenne Teopernueckoe o0yueHue: 2
Opranuszma OpHokileTouHble opraHu3Mbl. KojloHMabHBIE OpraHu3Mbl. MHOIOKJIETOYHBIE OpPraHU3MBI. OK 2
B3anmocBsA3p 4yacTell MHOTOKJIETOYHOro opranusma. @yHknus. Oprasbl U CUCTEM OpPraHOB. OK 4
I'omeocTas opraHusMa u €ro noaJepKaHue B IPOLECCE KUZHEAEATEIBHOCTH.
DyHKIMOHAJIBbHASI CUCTEMA OpraHoB. TkaHu pacTeHui. TKaHMU JKMBOTHBIX
IIpakTHYecKkue 3aHATHSA: 2
Teopuss  KIOHaNBHO-CceNEKTUBHOro ummyHurera II.  Opmuxa, W.M.  Meunukosa.
Wu¢exkunonnslie 3a00aeBaHus U snujeMus. BaxxHeinye snuieMun B HCTOPUU YEIOBEUYECTBA.
BaknuHnanus kak npoduinakTuka HHPEKIMOHHBIX 3a00JI€BaHUM.
[IpencraBieHne YCTHBIX COOOILIEHUN C TNpe3eHTalued, MOArOTOBIEHHBIX IO IEPEUHIO
VICTOYHUKOB, PEKOMEHA0BAaHHBIX NIPENOAABATEIEM
Tema 2.2. OcHOBHOe coJiep:KaHue 2
DopMbl Teopernueckoe o0y4ueHune: 2
Pa3MHOKeHHU s ®opMbl pa3MHOXKEHHsI OpraHu3MoB. becrnosoe u monoBoe pasmMHokeHue. Buasl Gecnonoro OK 2
OPraHu3MoB Pa3MHOXKEHUS: IPOCTOE JIEJIEHNE HAaBOE, TOYKOBAaHUE, PA3MHOXKEHHUE CIIOPAMH, BET€TaTUBHOE
pa3MHOXKEHUE, pparMeHTalts, KIOHUPOBAHHUE.
ITooBOE pa3sMHOXKEHUE
Tema 2.3. OcHOBHOe coJiep:KaHue 2 OK 2
OHnTorenes Teopernueckoe odyueHue: 2 OK 4
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pacreHmui, ['amerorenes y xuBoTHbIX. CnepmaroreHe3 u ooreHe3. CTpoeHHE TIOJOBBIX KJIETOK.
*KMBOTHBIX H Omog0TBOpeHHE ¥ AMOPUOHATIBFHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. DmOpuoreHes (Ha
YyeJIOBEKa npuMepe JaHieTHuka). Craguu sMmOproreHesa.
Poct u pa3Buthe xuBoTHBIX. [locTaMOpuonanbublil nepuoa. [IpsiMoe u HenmpsiMoe pa3BUTHE.
PazButne c¢ meramopdozoM y O€ClO3BOHOYHBIX M II03BOHOYHBIX >KMBOTHBIX. Craguu
IOCTAMOPHUOHAJIILHOTO Pa3BUTHS y KUBOTHBIX U 4esoBeka. llepuoabl oHTOreHesa uenoBeka.
bronoruueckoe crapenue u cMepTh. I'epoHTONOTHS.
['ametoput u cnopodut. PazmHOXKeHHe U pa3BuTHE Bojgopocield. PasMHOKeHHe U pa3BUTHE
CIIOpPOBBIX pacTeHui. Pa3MHOKeHME W pa3BUTHE CeMEHHbIX pacteHuil. Poct. Ilepuosbr
OHTOI'€HE3a PACTEHUM.
Tema 2.4. OcCHOBHOe co/Iep:KaHue
OcHoBHBIE Teopernueckoe o0yueHue:
NOHATHSA I'eHeTnka Kak Hayka O HACIEACTBEHHOCTM M W3MEHUYMBOCTH OpraHu3MoB. OCHOBHBIE
reHeTHKH. FEHETUYECKUE TIOHSTUS U CUMBOJIBI.
3aKoHOMeEpHOCTH 3aKkOHOMEpHOCTH 00pa3oBaHus raMeT. 3akoHbl I'. Menaens. MoHOoruOpuaHOe CKpelIMBaHue.
HacJiel0BaHUsl. [IpaBuino moMHUHHPOBaHUS. 3aKOH €AMHOOOpA3Wsi MEPBOTO MOKOJCHUSA. 3aKOH PaCIICTUICHHS
B3aumopeiicreue npu3HakoB. LluTomornyeckue OCHOBBI MOHOTHOPHAHOTO cKpeuiuBaHus. JluruGpuuHoe
Ir'¢HOB CKpelllMBaHME. 3aKOH HE3aBUCUMOro HacienoBaHus. lloauruOpuaHoe HacieqoBaHHE U €ro
3aKOHOMEPHOCTH. OK 2
I'enotunn kak 1enoctHas cucrema. MHOXECTBEHHOE JeicTBUE TeHoB. [lieiorponus. OK 4
MHoxecTBEeHHBI  ajulenu3M. BzanMopelicTBue auienpHbIX TeHOB. KonomuHHMpoBaHME.
B3aumonelictBue HeayuienbHbIX reHoB. KommementapaocTs. Onucras. [lonumepus
JlabopaTopHble 3aHATHSA:
JlaboparopHas paborta «CocTaBieHUEe CXeM MOHOTUOPUTHOTO U AUTHOPUIHOTO CKPELIUBAHUS.
Pemenne reneTHUECKUX 3a0a49».
Pemenne 3amau Ha omnpeneneHrue BEPOSITHOCTH BO3HMKHOBEHUs HACJEICTBEHHBIX NMPU3HAKOB
OpY  MOHO-, [JU-, TOJUTHOPUIHOM U AaHAJIM3UPYIOLIEM CKPEIIMBAHUM, COCTaBJICHUE
TeHOTUITMYECKUX CXEM CKpEIIMBaHUS
Tema 2.5. OcHoBHOE coepKaHue
CuemnieHHoe Teopernueckoe o0yueHune:
Hacjie/loBaHue 3akousl T. Moprana. CuHeElJIeHHOEe HacjielI0oBaHWE TE€HOB, HApPYIICHHE CUEIJICHHUS. OK 1
NPU3HAKOB. XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTH. OK 2

I'eneTnka moJsa

XPpOMOCOMHBI MEXAaHU3M ONpENENIeHUus 1oJla. AyTOCOMBI W IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHelii M rereporaMeTHbI Ioi. ['eHeTHyeckas CTPYKTypa IIOJIOBBIX XPOMOCOM.
HacnenoBanue NpU3HAKOB, CIEIUIEHHBIX C ITOJIOM
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JlaGopaTropHble 3aHATHA:

JlaboparopHass pabora «PemieHue reHEeTHUECKHX 3adad (HAa B3aWMOJICHCTBHE TEHOB H
CIIETVICHHOE C MTOJIOM HACJIEI0BAaHUE)».

Pemienne 3amau Ha onpejieieHUE BEPOSTHOCTH BOSHUKHOBEHHUS HACJIE/ICTBEHHBIX MPU3HAKOB,
CIETUICHHBIX C MOJIOM, COCTaBJICHHE FTeHOTUITNYECKUX CXEM CKpEIIHBaHU

Tema 2.6.
3aKOHOMEPHOCTH
H3MEHYHBOCTH.
I'eneTnka
yeJIoBeKa.
Cenekuus
OpPraHu3MoB

OcHoBHOe coJepKaHue

Teoperunveckoe o0yueHue:

B3aumopneiictBue reHotMna W cpeAbl npu  ¢GopmHupoBaHuM (eHoTuna. IM3MEHYMBOCTH
npu3HakoB. KauecTBeHHble M  KOJIMYECTBEHHbIE MPU3HAKKM. Buasl HW3MEHUYMBOCTHU:
HACJICJCTBEHHAsT M HEHACJIeJICTBEHHAs. 3aKOH T'OMOJIOTHYECKUX PSJIOB B HACJIEICTBEHHOM
n3menurBocty (H.W. BaBuios).

MoaudukarmonHas, wid HEHOTUTTHNYECKAs] HK3MEHYUBOCTb.

Hopwma peakiuu npusHaka.

HacnencTBennas, uinu reHOTUNIMYECKast K3MEHUYMBOCTh. KoMOMHATHBHAS N3MEHYUBOCTD.
MyTanonHass ”3MEHUYMBOCTh. BHUJIbI MyTalMii: reHHbIE, XPOMOCOMHBIE, TCHOMHBIE.

Kapunorun uyenoBeka. Meroapl UM3y4EHHUsS] TEHETUKM  YEJIOBEKA: TIE€HEAIOTMYECKHM,
OJIM3HELIOBBIM, IUTOTCHETHUECKUNM, OMOXUMHUYECKUH, TMOMYISIUOHHO-CTATUCTUYECKUH.
HacnencrBennsie 3a0oiieBaHusl 4eloBeKa. | €HHbIE W XPOMOCOMHBIE OOJE3HH 4YeJOBEKa.
bone3Hu ¢ HaclieICTBEHHOW MPEApACION0KEHHOCThIO. 3HAUEHUE MEIUIIMHCKON T'€HETHKU B
MPEAOTBPALIEHUH U JICUCHUHT

TeHEeTUUYECKUX 3a00JIeBaHMI YeIIOBEKa.

Cenekmusi Kak Hayka. MeToIbl CEJNEKIIMOHHOM paboThl. ['erepo3uc W €ro MNPUYUHBL.
HckyccTBeHHBIH OTOOP: MAacCOBBIA U MHIUBUAYATbHBIA. DTambl KOMOWHAIIMOHHBIN CENEeKITNH.
Copt, nopoja, mramm

JlabopaTopHble 3aHATHSA:

JlaGopatopHas paboTa «PelieHne reHeTHYeCKUX 3a/1a4 Ha HEMOJIHOE JOMUHUPOBAHUEY.
Pemenue 3ama4 Ha onpeesieHUe TUIA MyTAallMU IIPU Nepelade HACIEACTBEHHBIX IIPU3HAKOB,
COCTABJICHUE M'€HOTUITNYECKUX CXEM CKPEIMBAHUS.

JlaGopatopHass paloTa «AJTOPUTMBI peIIeHUs 3a7ady Ha OIpeJeIeHHe BO3MOXKHOIO
BO3HUKHOBEHHsI HACJIEICTBEHHBIX IPU3HAKOB IO CEJIEKI[MH, COCTABJIECHUE T'€HOTHUITHYECKHX
CXEM CKpEIIVBaHUN»

IIpakTHYecKkHe 3aHATHA:

Pemenue 3agad Ha omnpesneneHne BEPOSITHOCTH BO3ZHUKHOBEHUSI HACIEICTBEHHBIX MPHU3HAKOB,
UCIIOJIb3Ysl METOJbl TEHETUKHU YEJIOBEKAa, COCTABJICHUE N'€HOTUITMYECKUX CXEM CKpEIIMBAaHUM.
[IpencraBnenne yCTHBIX COOOIICHMI C TPE3CHTAIMEeH O HACJIEJACTBEHHBIX 3a00JIEBAHMIX

OK1
OK 2
OK 4
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| genmosexa

Pasnen 3. Teopusi 3Bo/1Ionnu

12

Tema 3.1. UcTopus
IBOJIIOLIMOHHOTI' 0
y4eHHus.
MuxposBoJronus

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

[lepBbie 3BOMOMOHHBIE KOHUEenUuu. ['pagyanucruueckas sBoitounoHHas koHuenuus K.b.
Jlamapka. JImxymue cuibsl 3Boronuu. Kpeanmonusm u tpancopmusm. Cucrema K. Jlunnes
U ee 3HaueHue A GOPMUPOBAHUS UIEH IBOIOIIH.

[TpenmnochUIKM BO3HUKHOBEHUS JapBHHHU3MA. ODBOJIOLHUS BHIOB B mpupoae. boprba 3a
cymecTtBoBanue. EctecTBeHHblit 0TOOp. JlMBepreHuus MNpU3HAKOB U BUA000pa3OBaHUE.
OCHOBHBIE TIOJIOKEHUSI CHHTETHYEeCKOM Teopuu sBoioruu (CTI).

MuxkposBomtons. ['eHeTHueckue OCHOBBI HBONIOIMU. MyTaud ¥ KOMOWHAIIMM  Kak
JJIEMEHTApHBIA  JBOJIOLMOHHBIM Marepuan. [lomymsiiuss Kak dSJeMeHTapHas €IuHHLA
sBomonuu. JIBmxkyme cunbl (akTopsl) 3Bomouud. BumooOpasoBaHue Kak pe3yibTar
MUKPOIBOJIFOLIUU

OK 2
OK 4

Tema 3.2.
MaxkposBosrouus.
Bo3HuKHOBeHHE U
pa3BUTHE )KU3HU
Ha 3emJie

OCHOBHOe co/Iep:KaHue

TeopeTnueckoe odyueHue:

MakposBomtonus. PopMbl U OCHOBHBIE HampaBiieHuss MakposBosounu (A.H. Ceseprios).
[Tytu nmocTwkeHUss OHOJOTHMYECKOro rmporpecca: apoMopdos, wugumoamanTamus, oO0Ias
nereHepanusi. MeToibl u3y4eHus: MaKpOIBOJIIOLNH. 3aKOH 3apoIbIIeBoro cxo/crea (3akon K.
bopa). buorenernueckuii 3akoH (3D. I['exkens, @. Miomiep). OOmmMe 3aKOHOMEPHOCTH
(paBwmIIa) HBOJIIOIIUU

JlabopaTopHbIe 3aHATHSA:

JlaboparopHas paboTa «AHaJIU3 U OLIEHKA Pa3IMYHbIX TUIIOTE3 IPOUCXOKACHUS KUZHNY.
['mnore3bl U TeOpUM BO3HUKHOBEHHMs >KM3HM Ha 3emsie. Hawamo opraHuueckoil 3BOJIIOLIMU.
[TosiBneHne TEpBBIX KJIETOK. OBOMIONWS MeTaboim3Ma. OBONIONUS TEPBBIX  KIIETOK.
[TpokapuoTsl U 3ykapuoThl. [IponcxoxkieHre MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBEHNE
OCHOBHBIX HAPCTB 9YKApPUOT. OcHOBHBIE YCPTHI 5BOJIOINUHN PACTUTCIIBHOTO U )KUBOTHOT'O MHPaA

IIpakTHYeckHe 3aHATHIA:

Hpe}ICTaBHeHHe YCTHOT'O COO6H1€HI/I$[ W JICHTBI BpEMCHH 110 OCHOBHBIM 3TallaM BO3HUKHOBCHUSA
" pa3BUTUSA KUBOTHOI'O U PACTUTCIIBHOTO MHUPA, MOATOTOBJIICHHBIX MO NCPEYHIO MCTOYHUKOB,
PEKOMCHIOBAHHBIX IMTPEIIOJaBaTCIIEM

OK 2
OK 4

Tema 3.3.
IIpoucxoxnenue
YeJIOBEKA —

OcHoBHOE cogepKaHue

Teopernueckoe o0yueHune:

N

AHTpononorus — Hayka o yenoBeke. CHcTeMaTHYecKoe MOoNoKeHue uenoBeka. CXOACTBO U

OK 2
OK 4
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AHTPOIIOreHe3

OTJIMYHUS YCJIOBCKA C JKUBOTHBIMH.

OcCHOBHBIC CTauu aHTPOIIOTCHE3A. 3BOHIOLII/I$I COBPCMCHHOI'O 4YCJIOBCKA.

YenoBeueckue pachbl. BpeMH U MECTO BO3HHKHOBCHHA UYCJIOBCYCCKHUX pac. EI[I/IHCTBO
YCJIOBCYCCKUX pacC

IIpakTHYeckHe 3aHATHA: 2
Bpemst 1 myTH pacceneHus denoBeka mo ruaHere. [IpucnocoOaeHHOCTh YelloBeKa K pa3HbIM
ycloBUsIM cpenbl. BnusiHue reorpaduueckoil cpenbl Ha MOpdONOrHI0 U (PU3HUOJIOTHIO
4eJI0BEKa
Paszngea 4. Dxojiorus 22
Tema 4.1. OcHOBHOe coJiep:KaHue 4
IKOJIOTHYECKHE JlabopaTopHble 3aHATHS: 4
(hakTopsl u cpeanl | JlabopatopHas pabota «IIprcmocobiieHre OpraHu3MOB K Pa3HbIM CpeiaM OOUTaHUS. OK 1
KH3HH Cpenpt oOuTaHus OpraHU3MOB: BOJIHAS, Ha3e€MHO-BO3/IyIIHAS, MOYBEHHAS, OK 2
BHyTpuOpranu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTHU Cpell OOWUTaHUs OpPTaHU3MOB. OK 7
[TpucnocoOneHns OpraHu3MOB K JKU3HU B pa3HbIX cpenax. [loHsTre sxoigoruyeckoro pakropa.
Knaccudukanusa skonoruueckux ¢akropo. IIpaBuno wmunumyma FO. Jlubuxa. 3akon
tosiepanTHOCTH B. lllendopna
Tema 4.2. OcCHOBHOe co/Iep:KaHue 4
Honynsiuus, Teopernueckoe o0yueHue: 2
coodmiecTBa, OKoloruyeckass XapakTEepUCTHKa BHJA M TOMYJIALMH. OKOJOTHMYECKas HHIIA BHJA.
IKOCHCTEMBbI DKOJIOTUYECKHE XapaKTepUCTHKU nonyisiuu. CooOuiecTBa U 3KocUCTeMbl. buoleHo3 u ero
cTpykrypa. CBsizu Mexay opraHu3mMamMu B OuoueHoze. CTpyKTypHble KOMIIOHEHTBI OK 1
HKOCHUCTEMBI: TPOAYIIEHTHI, KOHCYMEHTHI, PeayleHThl. KpyroBopoT BemecTB M OTOK YHEPTUU OK 2
B skocucteMe. Tpopuieckne ypoBHU. AHTPONOT'€HHBIE IKOCUCTEMBbI OK7
JlabopaTopHble 3aHSITHUS: 2
JlaGopatopHas pabota «CocTaBieHHEe CXxeM Nepeaayy BEUIeCTB U SHepruu (1eneil nutaHus u
HKOJIOTMUYECKUX MMUPAMUI)».
Tpoduueckue nenu u ceru. OCHOBHBIE MOKa3aTeIN 3KOCUCTeMbl. bruomacca um mpomykius.
DKOJOTHYEeCKHe MTUPaMUJIBI YKces, OoMacchl M dHepruu. [IpaBuito mupaMuapl SHEPTHH
Tema 4.3. OcHOBHOe coJep:KaHue 2
Buocdepa - Teopernueckoe o0ydeHue: 2 OK1
rj100aabHas buocdepa — xuBas obonouka 3emnu. Pa3sutne npencrasnenuil o ouocdepe B Tpyaax B.U. OK 2
IKOJIOTHYeCcKast Bepnanckoro. O6nactu 6uocdepsl u ee komnoHeHTHI. JKuBoe BemecTBO Ouochepsl U ero OK 7
cucrema byHKIINH.
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3aKOHOMEPHOCTH cymiecTBoBaHus Onochepbl. OcobeHHOCTH Onochepbl Kak T00aIbHOM
sKocucTeMbl. JluHamMudeckoe paBHOBecMe B Ouocdepe. KpyroBopoTel BemecTB H
OMOTreOXUMHUYECKUE IUKIIBL. [ 100aIbHbBIE KOIOTHYECKHE IPOOIEMbBI COBPEMEHHOCTH

Tema 4.4. Biusinue | OcHOBHOe coiep:KaHue 4

AHTPONOIeHHBIX Teopernueckoe o0yueHue: 2

(haxkTopos Ha AHTpoOTIOTeHHbIE BO3JCHCTBUA Ha Ouochepy. 3arps3HEHUsT KaK BUA aAHTPOIIOTEHHOTO

ouocgepy BO3JICICTBUSA. AHTpONOreHHbIe BO3/AelcTBUS Ha aTMochepy. BoszzgeiicTBus Ha ruapocdepy. OK1
BosneiictBust Ha nuTochepy. AHTPONOTEHHBIE BO3JCHCTBHA Ha OMOTHYECKHE COOOIIECTBA. OK 2
OTx0/1b1, CBSI3aHHBIE C OHMCHOMN ACATEIHHOCTHIO OK 4
IIpakTHYecKkHe 3aHATHA: 2 OK 7
*B TomM 4mciae npogeccHOHAIbHO-OPUEHTHPOBAHHOE CO/lep:KaHUE MPAKTHYECKOro MK 2.7
3aHATHSA:
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX PACUYETHBIX 3aJ@HUN 10 COXPAHEHUIO NPUPOIHBIX
pPECYpPCOB CBOETO PETHOHA MPOKUBAHMS

Tema 4.5. Bausinue | OCHOBHOe coiep:KaHNe 8

COLMAJILHO- IIpakTHYecKue 3aHATHSA: 8

IKOJIOTHYECKHX 310poBbe U €ro cocrapistonie. MakTopbl, MOJTOKUTEIBHO U OTPULIATENBHO BIMSIOLIME Ha

(paxkTopoB Ha opraHusM uyesioBeka. IIpoOiemMa TEXHOT€HHBIX BO3AECHUCTBUII Ha 370pOBbE 4YelloBEKa

310pPOBbE YeJ0BEKa | (3JCKTPOMAarHUTHBIC IIOJIS, OBITOBAsh XHMHSA, HW30BITOYHBIC WIYMBI, paguands © T.IL.). 9
Apantanus opraHu3Ma 4ejgoBeka K (akropam okpykaromed cpensl.  [IpuHUIHIBI
(dbopMupoBaHUs 310poBbecOeperampero nopeaeHus. Ousndeckass aKTUBHOCTbh U 370POBbBE. OK 2
broxuMHuuyecKne aceKThl PAllMOHAIIBHOTO TUTAHUS OK 4
OrnpeziesieHre CyTOYHOTO palioHa MUTaHus 2 OK7
Co3fgaHue WHAWBUAYAJIbHOM MaMATKM MO OpraHM3allid  palMoHAIbHOW  (hU3HYecKoin 2 IIK 2.6.
AKTUBHOCTH MK 2.7.
*B TOM 4mcie mnpodeccHoOHATbHO-OPHMEHTHPOBAHHOE COJepKaHUE MPAKTHYeCKOro
3aHATHA:
YMcTBeHHas paboTOCIIOCOOHOCTD.
OBnageHne MeTOJaMHU  ONpeJeNeHus] IOKa3aTelell yMCTBEHHOH paboToCrnocoOHOCTH, 2
OOBSICHEHHE TOJIYUEHHBIX pe3yJlbTaTOB U (OPMYJIUPOBAHUE BBIBOJOB (IMHCBMEHHO) C
VICIIOJIb30BAaHUEM HAYYHBIX MOHATUI, TEOPUN U 3aKOHOB

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COIePKAHNE TPUKJIATHOTO MOXYJIS)

Paspnen S. buoJiorus B :KU3HH 8

Tema S.1. \ OcHoBHOE coJep:KaHue 4 OK 1
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buorexnosioruu B | Teopernueckoe copep:kanue: 2 OK?2
JKU3HU KAXKI0T0 buotexHonorus kak Hayka M TpPOH3BOJACTBO. (CHOBHBIC HANpaBJICHUS COBPEMEHHOMH OK 4
OHOTEXHOJIOTHH. MeTtoabl OHOTEXHOJIOTUH. OOBEKTHI OHMOTEXHOJIOTHH. OTHKa IIK 2.6.
OMOTEXHOJOTMYECKUX M TEHETHYECKHMX OKcHepuMeHToB. I[IpaBuia mnoucka u aHamm3a
OnosKoNIOrHuecKoil UHpOpMalMu U3 Pa3IMYHBIX HWCTOYHUKOB (HaydHas U y4eOHO-Hay4Has
JUTEpaTypa, CpeACTBA MACCOBOM nH(popMmanmHu, cetb MIHTEepHET U apyrue)
IlpakTHYeckHe 3aHATHA: 2
*B TomM w4mciae npodeccMOHAIbHO-OPUEHTHPOBAHHOE CO/lep:KaHUE MPAKTHYECKOro
3aHATHSA
Keficel Ha anHanu3 WHPOPMAIMKM O HAYYHBIX JOCTH)KEHUSX B O0OJACTH T'€HETHYECKUX
TEXHOJIOTHI, KJIETOYHOM HHXKEHEpHUM, TMHIIEBBIX OWOTEXHONOTWMH. 3amura Keiica:
NPEJICTaBICHNUE PE3YJIbTATOB PEUICHUsI KEHCOB (BBICTYIUICHUE C MTPE3CHTAINECH)
Tema 5.2. OCHOBHOE COIep/KAHUE 4
BHOTeXHOIOTHU B | [[pakTHuecKue 3aHATHI: 4 OK1
NPOMBIIIEHHOCTH | Pyspyrye MpOMBIIUIEHHON OMOTEXHOJIOTHH W €€ TNPUMEHEHUE B JKU3HHU YEJOBEKA, MOUCK U OK 2
aHaM3 MHQOpPMAIMKM U3 PA3IUYHBIX MCTOYHUKOB (Hay4yHas M ydueOHO-HaydHas JUTepaTypa, OK 4
CcpelcTBa MaccoBoi HH(OpMAaIMK, ceTh MIHTEpHET U ApyTHe). 1IK 4.6.
Kelicel Ha aHanu3 HHQOpPMAIMK O Pa3BUTHH MTPOMBIIIIICHHONW OMOTEXHOJIOTHH (IO TpyImnam)
OcHOBHOe coepKaHue
Pa3nen 6. Buoskosornyeckue ucciae10BaHus 12
Tema 6.1. OcHOBHOe coep:KaHue: 12
OcHOBHBIE METOABI
5“031‘030”‘1‘3@““" JlaGopaTopHbie 3aHATHA: 12
uccse10BaHMIA.
BHOTOr I eCKHi JlaGopatopHas pabota «MeTo1bl OGM0IKOIOTHYECKUX UCCIIEI0BAHUI. OK 01
JKCIePHMEHT Hayunbiif meroa. Metoasl OHMOIKOJIOTMYECKHX HCCIEIOBAaHMNA: IOJIEBbIE, J1aOOPAaTOpHBIE, OK 02
DKCIIEPUMEHTANIbHBIE. MOHUTOPHHI OKPYXKAIOIIEH CpEAbl: JOKAIbHBIM, PETHMOHAJIBHBIN H OK 04
TI100aNbHBIH. OK 07
MeTo/p1 oKcKa, aHaan3a 1 00padoTKH HH(POPMALIUK O TPOEKTE B Pa3IMUHBIX UCTOYHHKAX 4

[ToctanoBka 1enM, 3agay, BBIABM)KEHHWE THUIIOTE3bl, IPOBEJCHHE HKCIEPUMEHTa II0
OMMpCACIICHUIO OINTHMAJIBHBIX YCJIOBPII;'I Ald  pocta H (bI/ISI/IOJ'IOFI/I‘IeCKOI\/'I AKTHUBHOCTH
JPOXKEBBIX KIIETOK. BhIsIBIEHHE 3aKOHOMEPHOCTEHN, (POPMYJIMPOBAaHUE BHIBOJIOB U IIPOTHO30B.
JlaBoparopHble pabOThI Ha BEIOOP IO MUHU TPYIIIIAM:

1. Bnusinue temmnepaTypbl Ha pocTta M (DM3MOJIOTHYECKYIO AKTHBHOCTH JIPOXKIKEBBIX
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KJIETOK

2. BnusiHue yrieBosoB Ha pocTa U PU3UOIOTHUECKYIO AKTUBHOCTD JIPOAIKEBBIX KIETOK
3. CoueraHHOe BIUSHUE TEMIIEPATypbl M YIJIEBOJOB HAa POCTa U (U3HOIOTHMYECKYIO
AKTUBHOCTbH JIPOKKEBBIX KIETOK

JlaGopatopHas paboTta «bruoJOornuecKuil 3KCepuMeHT».

Br16op yueOHO-MCCIIeI0BATENBCKOTO MPOCKTa U3 MpeaiokeHHbIX. DopMupoBaHre KOMaHIbI
pOeKTa. AJITOPUTM BBIIIOJHEHUSI IPOCKTA.

Kaxnas rpynmna BeIOMpaeT OJIMH U3 BAPHAHTOB YUEOHO-HCCIEI0BATEIbCKIX MPOCKTOB!

1. Onenka kayecTBa aTMOC(HEPHOT0 BO3AyXa
2. Ornenka kayecTBa OYB METOJIOM (PUTOTECTUPOBAHUS
3. Orenka KauecTBa BOJI TOBEPXHOCTHBIX BOJOEMOB M0 OPTaHOJIENTUYECKUM U (PU3HUKO-
XAMHYECKUM CBOMCTBaM
4. Bnusinue [1AB Ha pocT u pa3BUTHE CEMSH BBICIINX PACTCHHIMA
5. BnustHue coneBoro 3arpsi3HEHHs Ha pOCT U Pa3BUTHE CEMSH BBICIIUX PACTEHUIA. 8
[TonroroBka HeoOXOAMMOH TOCyAbl MW MaTepuana Uil OJKCIEPUMEHTa, IPOBEICHHE
OKCIEPUMEHTa, IEPHOANYECKas NpPOBEpKAa TEUeHHsI HKCIepuMeHTa / cOop MaTepuaia B
BBIOPAHHBIX TOYKaX 0TOOpPA Mpoo.
[TomrydyeHne TEPBHYHBIX OJKCIEPUMCHTAIBHBIX JaHHBIX, MPOBEICHUE CTATHCTUYCCKOM
00pabOTKH NOTYyYEHHBIX TaHHBIX.
BrisiBienue 3akoHOMEpHOCTEH, (OPMYIHPOBaHUE BBIBOJOB W IMPOTHO30B, OIEHKA KavyecTBa
UCCIIEIyeMOT0 00BEKTa 110 pe3ysibTaTaM OMO3KOJIOrMYECKOr0 aHAIN3a.
[lpencraBieHnne  pe3ysibTaTOB  BBIOJHEHHS  y4eOHO-HMCCIIEIOBATENBCKUX  TPOEKTOB
(BBICTYIJIEHHE C IIpe3eHTalnel)
IIpome:xxyTounas
aTTrecTanus mo DK3amMeH 12
AUCHHIIHHE
Bcero: 118
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3. YCJIOBUSI PEAJIM3AILIMUA ITPOT'PAMMBI YUEBHOM
JUCIHHAIIJINHBI
3.1. TpeboBanus K  MHHHMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrneyeHuIo
Peanuzanust mporpaMmbl AUCIHUILIMHBI TpeOyeT Haluuus ydeOHoro kaOuHeTa
«buonorusy.

O6opynoBanue y4eOHOTO KaOMHETA:

— MOCAJ0YHBIE MECTA MO KOJUYECTBY O0yUYaIOUTUXCS;

— pabouee MecTO MpenoaBaTes;

— MUKPOCKOITBI,

— Habopel I Ja0OpaTOPHBIX pabOT MO MHUKPOCKOIMPOBAHUIO U
MPUTOTOBJICHUIO BPEMEHHOTO MUKPOTIpEIIapaTa;

— TMIOCTOSTHHBIE MUKPOIIpETapaThl,

— KOMIIBIOTEp C JIMIEH3MOHHBIM TNPOrPAaMMHBIM OOCCIEYCHUEM W
MYJIbTUMEIUATPOEKTOP.

Texnuueckue cpeacTra 00ydeHUs:

Peanuzanus yueOHOM TUCHUTIIMHBI TpEOYyeT HAMMUUS YYEOHBIX KAOMHETOB,
OCHAIIIEHHBIX MYJIbTUMEIUNHBIM 000pyI0BaHHEM — ayauTopus 119

— Okpan 3x2 LUMIEN moTtopu3oBaHHbIN

— IIpoexTop EpsonEB-X12

— lIkad HaCTEHHBIH

— HoyTOyk

Tum L{I[IMobileDualCorelntelCeleronB830, 1800 MHz

Cucremnas mnataFUJITSUFJNBB29

Yurncet cuctemuoit miatel IntelPantherPointHM70, IntelSandyBridge

CucremHas namsats 1895 Mb

Buneoananteplntel(R) HDGraphics (773972 KB)

JuckoBsiit HakoruTelb TOSHIBAMQO1ABF032 SCSIDiskDevice (320
I'b, 5400 RPM, SATA-III)

— Kononku Microlab

— KaGenu kommyTanmm.

Ayauropus 211

— Dkpan Didis2x2

—IIpoexktop ASER

— kad HacTeHHBIH

—Kononku DNS

— KaGenu kommyTtanmu

— HoytOyk (koHurypanus):

(— Tun LT DualCore, 1600 MHz;

— Cucremnas ruiata Hewlett-PackardHPNotebook;
— Yuncer cMCTEMHOM IIJIATHI,
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— Cucremnas namsatb 3944 Mb;

— Bugeoananrep Intel(R) HD Graphics (1 I'b);

— JluckoBeiit Hakorurens TOSHIBA MQO1ABF050 ATA Device (500 I'B,
5400 RPM, SATA-III).

3.2. UudopmannonHoe odecnevyenne o0yueHust
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,
JTOTOJTHUTEJIbHOM JIUTEPATYPbI

OCHOBHbBIE HCTOYHUKHU:

1. TepemoB A.B. buonorus. buonormyeckue cuctembl U mpoiecchl. 10
kiace : yueOHuk / A. B. Tepemos, P. A. Ilerpocosa. - BJIAJIOC, 2021. — 223 c.

2. TepemoB A.B. buosorus. buosnorudyeckue cucrembl W mporecchl. 11
kiacc : yueOnuk / A. B. Tepemos, P. A. Ilerpocosa. - BJIAJIOC, 2021. — 215 c.

3. JlaGopaTtopHOo-ipakTHYECKHE pabOThl IO OWOJOTUM: METOJUYECKHE
yKa3aHusi K JIa0OpaTOpHBIM U TMPaKTUYECKUM padoTaM MO JAUCIMILIMHE
«buonorusiy  ANA  CTYJEHTOB  0Opa30BaTENIbHBIX  YUPEKACHHH  CPEIHEro
PO EeCCHOHAILHOTO 00pa30BaHUsl CIEIMATBHOCTEN TEXHUYECKOTro mpoduist /
benroponackuii I'AY; coct.: JI. B. 3umoBuna, B. B. boauna. - benropon:
Benroponckuii I'AY, 2015. - 47 c. — Pexxum noctyna: http:/lib.belgau.edu.ru/cgi-
bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READ
ER&P21DBN=BOOKS&Z211D=1702080209893917&Image_file_name=Akt%5
F523%5CLaboratorno%2Dprakticheskie%5Fraboty%5Fpo%5Fbiologii%2ETekhn
icheskij%5Fprofil%2Epdf&mfn=50090&FT_REQUEST=%D0%97%D0%B8%D
0%BC%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0&CODE=47&PAGE=1

HNuTepHeT-pecypchl:

http://lib.bsaa.edu.ru — 9b Bbearopoackoro 'AY
http://znanium.com — 9BC «3HaHnyM»
http://e.lanbook.com — IBC «JIaHb»
http://ebs.rgazu.ru — 9BC «AgriLib»
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUW S YUYEBHOU
JANCHUITIJINHBI

KonTpoib W omeHka pe3yJbTaToOB OCBOECHHS 00II€00pa30BaTEIbHOM
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCLUILUIMHAPHBIE PE3YJIbTaThl, HAIIPABJICHHBIC
Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u
TEMaM COZEpKaHus yueOHOTro MaTepHaia.

KoHTposib M o1leHKa pe3ybTaTOB OCBOEHUS JUCUUIUIMHBI OCYIIECTBIIAECTCS
IIpEenojaBareyieM B IPOLECCE NPOBEICHUA  NPAKTUYECKUX  3aHATHM U
71a00paTOPHBIX padOT, TECTUPOBAHHUSA, a4 TAKKE BBIIOJHEHUS OO0YYarOIIMMUCS
VHIUBUYAJIBHBIX 3aJaHUM, IPOEKTOB, UCCIIEIOBAHNN.

Oowmas Pasznen/Tema THun oeHOYHBIX MEPONIPUATHH
KOMIIETEH IS
Pa3pen 1. KneTtka —
CTPYKTYpPHO-
byHKIIMOHATBHAS €IUHULIA
KUBOTO
OK 02 Tema 1.1, 3anosHeHue TabJIUIIBI C ONUCAHUEM
buonorus kak Hayka. METOJI0B MUKPOCKOTTUPOBAHUS C UX
OO0uras xapakTepucTHKa JIOCTOMHCTBAMU U HEJOCTaTKaMHU.
Kn3HHU. brosmornuecku 3amnonHenue Tadauibl «Bxuang
BAKHBIC XUMHUUECKHUE YYEHBIX B pa3BUTHE OUOJIOTHI
COCIMHEHUS 3anoJHEHUE CPAaBHUTEIIBHOM
TaOJIUIBI CXOJICTBA U P3N
KUBOTO U HE )KHUBOTO
OK 01 Tema 1.2. @pPOHTAIBHBIN OITPOC
OK 02 CtpykTypHO- [ToaroroBka yCTHBIX COOOIICHUM C
OK 04 byHKIIMOHATBHAS MpE3CHTaIUEN
OpraHHU3alus KIETOK. BrinonHeHue u 3amura
Hexknerounsie hopmbl nabopaTopHbIX pabot: «OnpeneneHue
KUZHH ButamrHa C B IPOJYKTaX MUTAHU,
«T"'uapodunsHo-TUIpOPOOHBIE
CBOMCTBA JUIHUIOBY
OK 01 Tema 1.3. OueHnBaemMasi AUCKYCCHUS 1O
OK 02 CtpyKTypHO- BOIIPOCaM JIEKIUH
OK 04 byakronanpHbIe (hakTophl |PazpaboTka MEHTATBEHOM KapThl 1O
HAaCJIEICTBEHHOCTH. KJIacCU(UKAIMY KIIETOK U UX
[Tporecchl MaTpu4HOTO CTPOCHHUIO Ha MPO- U
CUHTE3a AYKAPUOTUYECKUX M T10 1[apCTBaM B
MUHH TPYIIIax
Breimonnenue u 3amura
71a00paTOPHBIX padoT:
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«CtpoeHue KiIeTkH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOYHBIC
BKJTFOUCHUS (KpaxMall, KAPOTHHOU/IBI,
XJIOPOTIACThI, XPOMOILIACTHI)»,
«[IponnniaeMocTb MEMOpaHbI
(T1a3Momu3, ETIa3MOJIN3)»
@pPOHTAIBHBINA OITPOC

[TonroToBKa yCTHBIX COOOIICHUN C
npe3eHTanuel (BUpyCcHbIC U
OakTepHualibHbIE 3200JIeBaHUSI.
OO6111e NPUHIUITBI UCTIOJIb30BaHUS
JICKapCTBCHHBIX BEILIECTB.
Oco0eHHOCTH TPUMEHEHUS
AHTUOHMOTHKOR)

OK 01
OK 02

Tema 1.4.

OOMeH BelIECTB U
IpEeBpAIlCHUE SHEPTUU B
KJIETKE

@pOoHTAJIBHBIN ONPOC

Pa3paboTka rioccapus

Pewienue 3ama4 Ha onpeaeseHue
IIOCJIEA0BATEIbHOCTH HYKICOTUIOB.
@pPOHTAIBHBIN OITPOC

Tect «lIpoueccel MaTpU4HOTO
CUHTE3a»

Pemenue 3a1a4 Ha onpeneneHue
MTOCJIEA0BATEILHOCTH AMUHOKHUCJIIOT B
MoOJIeKyJie OenKa

Pewienue 3ama4 Ha onpeaeseHue
IIOCJIEA0BATEIbHOCTH AMUHOKHUCIIOT B
MoOJIEKyJIe Oeska B cilyyae U3MEHEHUs

IIOCJICA0BATCIIBHOCTHU HYKJI€OTI/II[OB
JIHK

OK 01
OK 02
OK 04

Tema 1.5.

JKu3HEeHHBIN UK KIETKH.

Muto3. Meitios

@pOoHTAIIBHBIN ONPOC

3anoyHEHUE CPAaBHUTEIIHHOM
Ta0IHIIBI XapaKTEPUCTUK TUIIOB
oOMeHa BemiecTB. OOCYKIEHHE TI0
BOIPOCAM JICKITHH

Pa3paboTka JeHThl BpeMeHU
’KU3HEHHOTO ITUKJIa

Paznen 2. Ctpoenue u
(GyHKUIMU OpraHu3Ma

OK 02
OK 04

Tema 2.1,
CrpoeHnue oprannszma

OueHnBaemasi TUCKYCCHS
PazpaboTka MeHTaIbHOM KapThl
TKaHEe#l, OpraHoB U CUCTEM OPTraHOB
OpraHu3MOB (pacTeHUs, >)KUBOTHBIE,
YeJIOBEK) C KPaTKOM
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XapaKTePUCTUKON UX PYHKIIHMA
IToaroroBka v nMpeacTaBICHUE
YCTHBIX COOOIIEHUI C Mpe3eHTALNEN
(MMMYyHHTET, HH(DEKITNOHHBIC
3a00JICBaHMS, DITHICMUH,
BaKIIUHAITUS )

OK 02
OK 04

Tema 2.2.
@opMBI pa3sMHOKEHUS
OpPraHU3MOB

@pPOHTAIBHBINA OITPOC
3anoJHeHne TabJIULIBI C KPaTKON
XapaKTePUCTUKON U TPUMEpaMH
dbopM pa3sMHOKEHHUS OPTaHU3MOB

OK 02
OK 04

Tema 2.3.
OHTOreHe3 pacTeHuid,
’KUBOTHBIX U YEJIOBEKA

@pPOHTAIBHBINA OITPOC
3anoJHeHue TabJIULIBI C KpaTKON
XapaKTePUCTUKON U IpUMeEpaMu
(dbopM pa3sMHOKEHUSI OPTaHU3MOB
Pa3zpaboTka j1eHTHI BpeMEHU ¢
XapaKTEPUCTUKOMN ITaroB
OHTOT'€HE3a OTACIBHOU IPYIIION
KUBOTHBIX U YEJIOBEKA IO
MHUKpOTpynmnam

Tect/ompoc

CocraBneHue )KM3HEHHBIX IUKIJIOB
pacTeHui 1o oTaeIaM
(MOXOBH/IHBIE, XBOIIECBU/IHbIE,
MarnopOTHUKOBUIHBIE,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 01
OK 02
OK 04

Tema 2.4.

OCHOBHBIE IOHATHUS
T'C€HETHKH.
3aKOHOMEPHOCTH
HacJICIOBAHMUS.
B3aumopeiicTBue TeHOB

@pPOHTAIBHBIN ONPOC

Tect mo Bonmpocam JeKIUn
Pemenue 3ama4 Ha onpeneneHue
BEPOSITHOCTA BOZHUKHOBEHHUS
HACJICJICTBEHHBIX TPU3HAKOB MIPHU
MOHO-, J1-, TIOJIUTUOPUIHOM U
aHaJIM3UPYIOIIEM CKpPEILIUBAaHUU,
COCTAaBJICHUE T€HOTUIIMYECKUX CXEM
CKpEILUBaHUS.

Pa3paboTtka rioccapus

Pemenune 3anau Ha onpeneneHue
BEPOSITHOCTA BOZHUKHOBEHHUS
HACJICJICTBEHHBIX TPU3HAKOB MIPHU
Pa3JIMYHBIX THUIAX B3aUMOJCHCTBUS
T€HOB, COCTaBJICHUE T€HOTUITMYECKUX
CXEM CKpEIIUBAHUS

OK 01

Tema 2.5.

Tect
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OK 02

CreruieHHoe
HacJIeI0OBaHWE MPU3HAKOB.
I'eneTnka noma

PazpaboTka rioccapus

Pemenue 3a1a4 Ha onpeneneHue
BEPOSITHOCTA BOZHUKHOBEHHS
HACJICICTBEHHBIX TPU3HAKOB IIPHU
CIECTIJICHHOM HacJIeJOBaHUM,
COCTaBJICHHE TCHOTUIIMYECKUX CXEM
CKPEIIMBAHUS.

Tect

PazpaboTka rioccapus

Pemenue 3a1a4 Ha onpenesicHue
BEPOSITHOCTA BOZHUKHOBEHHUS
HACJICJICTBEHHBIX TPU3HAKOB,
CIICTIJICHHBIX C ITOJIOM, COCTaBJICHHE
TeHOTHUITMYECKHUX CXEM
CKpEIIMBAHUSA

OK 01
OK 02

Tema 2.6.
3aKOHOMEpPHOCTHU
U3MEHUYHUBOCTHU. [ eHeTHKa
yenoBeka. Ceneknus
OpraHU3MOB

Tect

PazpaboTka rioccapus

Pemenue 3ama4u Ha onpeieieHUE
BEPOSTHOCTH BOSHUKHOBEHUS
HACJICICTBEHHBIX MTPU3HAKOB,
HCITOJIB3YSI METO/IbI TE€HETUKH
yeJIoBEKa, COCTaBJIEHUE
TEHOTUIINYECKUX CXEM
CKpEIIMBaHUS

[ToaroroBka yCTHBIX COOOIICHUH C
Mpe3eHTaIMeH 0 HACISACTBEHHBIX
3a00JIEBAHUIX YEIOBEKA.

Tect

Pemenue 3ama4d Ha onpeaeeHue
THIIA MYTAIUU TP TIEpeaayde
HACJICJICTBEHHBIX NMPHU3HAKOB,
COCTaBJIEHUE T€HOTHUIINYECKUX CXEM
CKpEIIMBaHUS

Paznen 3. Teopus
HBOJTIOITUHT

OK 02
OK 04

Tema 3.1.
HcTopus 3BOIIOIUOHHOTO
yuyeHusi. MUKpO3BOIIOIUS

@OpOHTAIIBHBIN OIPOC

Pa3zpaboTka 1eHTHI BpeMeHu
Pa3BUTHS DBOJIIOIIMOHHOTO YUCHHUS.
Pa3zpaboTka rioccapuisi TEpMUHOB

OK 02

Tema 3.2.
Maxkpo3BOJIOLHS.

Bo3HukHOBEHNE U pa3BUTHE

KU3HU HA 3eMiie

OuenuBaeMasi JUCKYCCHUS
Pa3zpaboTtka rioccapusi TEpMHHOB.
@poHTAJIBHBIN ONIPOC
[ToaroroBka u npencraBiieHUE
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YCTHOTO COO6HICHI/I}I N JICHTHBI
BPCMCHH BOSHUKHOBCHUS U PA3BUTHUSA
JKUBOTHOI'O U paCTUTCIBHOI'O MHUpPa

OK 02
OK 04

Tema 3.3. [IpoucxoxaeHue

YCJIOBCKA — aHTPOIIOT'CHEC3

OpOoHTaNTBHBIN OIIPOC

Pa3paboTka 1€eHT BpeMeHU U
MEHTAJIbHBIX KapT Ha BBHIOOD:
«IBOJIIOIUS COBPEMEHHOTO
4enoBeKkay, «BpeMs u mytu
paccesIeHnsI YEJIOBEKA 110 TUIAHETEY,
«BnusHue reorpadudeckoil cpenbl Ha
Mop(}ooTHIo ¥ PU3UOIOTHIO
4eJI0BeKay, «HernoBeduecKue pacel»,
o0cyXeHne

Paznen 4. Dxomornsa

OK 01
OK 07

Tema 4.1.
DKoJsioruueckue pakTopbl
Y CpEeJIbl )KU3HU

TecT no skojornyeckum paxropam
U cpeJiaM KU3HU OPraHu3MOB

OK 01
OK 02
OK 07

Tema 4.2.
[Tomymsiius, coobiecTna,
AKOCHUCTEMBI

CocraBnenue cxem
KpyTOBOPOTAaBEILIECTB, UCIIOIb3YS
MaTepuabl JEKIHH

Pemenue npaktuko-
OPUEHTUPOBAHHBIX PACUETHBIX
3aJIaHNM 110 TIEPEHOCY BEILECTBA U
HHEPIUU B SKOCUCTEMAX C
COCTABJICHHE TPOPUUECKHUX LIeNei U
nupaMu]; 6MOMacchl U SHEPTUU

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa - rmodbanbHas
AKOJIOTHYECKAs CHCTEMa

OuennBaemasi AUCKYCCHS

Tect

Pewenne npaktuko-
OPUEHTUPOBAHHBIX PACUETHBIX 3a]1a4
Ha ONPEACIICHUE TIOIIAIN
HaCaKIECHUU JUIS CHIKEHUS
KOHLIEHTPAIMHU YTJIEKUCIOro ra3a B
aTMoc(epe CBOero peruona
MPOKUBAHUS

OK 01
OK 02
OK 04
OK 07

Tema 4.4.
BrusiHue aHTpOIIOTCHHBIX
dakTopoB Ha Ouochepy

Tect

Pemenune npaktuko-
OPUEHTUPOBAHHBIX PACYETHBIX
3aJJaHUN IO COXPAHEHUIO ITPUPOAHBIX
pPECypCoOB CBOErO peruoHa
MIPOKUBAHUS

OK 02

Tema 4.5.

OueHnBaemasi TUCKYCCHs
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OKo04

1331178:050%(S COIIMaJIbHO-

Beimonnenus IMPAKTHYCCKUX

OK 07 AKOJIOTUYECKUX (PAKTOPOB  |3aJaHUM:
Ha 3JI0POBbE YEJIOBEKA «OmnpeneneHne CyTouHOro pauoHa
MTUTAHUS,
«Co31aHne UHANBUAYaJIbHON
NaMATKHU [0 OpraHu3aluu
parroHaIbHON (HU3UYECKOIM
AKTUBHOCTH
Brinonnenue naboparopHoit paboTh
Ha BBIOOD:
«YMcTBeHHas paboTOCTIOCOOHOCTDY,
«Bausinue abnotuyeckux HakTopoB
Ha YeJioBeKa (HU3KUE U BHICOKHE
TEeMIIepaTyphl)»
[Ipodeccnonanpho- 3amura Keiica: IpeacTaBICHUE
OPUEHTHPOBAHHO PE3YNBTATOB PEUICHUS KEWCOB
coJiepkaHue (coaepkanue |(BBICTYIUIEHUE C MPE3eHTaluel)
MPUKIIATHOTO MOTYJIsST)
Pa3nen 5. buonorus B
KU3HU
OKO01 Tema 5.1 Brinonnenue keiica Ha aHaIu3
OK 02 broTEeXHOJIOTHH B )KU3HU  |[MH(POPMALIMK O HAYYHBIX
OK 04 KaXXJI0T0 JOCTH)KEHUSIX B 00J1aCTH
IIK 3.2. FeHETUYECKUX TEXHOJIOTHUM,
KJICTOYHOM MHKEHEPHUH, MUILIEBBIX
OMOTEXHOJIOTHH (IO TPYIIIAM),
MIPEICTABICHNUE PE3YIbTATOB
pEIIEHHS KEUCOB
OK 01 Tema 5.2. BrinosHeHue kelica Ha aHAIU3
OK 02 buorexnonoruu B uH(pOpMaIUKU O Pa3BUTHU
OK 04 ITPOMBIIUIEHHOCTH MPOMBIIUIEHHONH OMOTEXHOJIOTHH (110
IIK 3.2. rpynmnam), mpeacTaBiIeHUue
PE3yIbTaTOB PEIICHUS KEWCOB
Paznen 6. [IpencraBnenue pe3ynbTaToB
buoskonornyeckne BBITIOJTHEHUSI Y4eOHO-
UCCJIEI0BAHMUS HCCJIEI0BATEIBCKUX ITPOCKTOB
(BBICTYIJICHUE C TIPE3CHTALINEN )
OK 01 Tema 6.1. Brinonaenne nabopaTopHbIX padoT
OK 02 OCHOBHBIE METO/IbI Ha BBEIOOP B MUHUTPYITIAX:
OK 04 OMOIKOJTIOTUYECKHUX 1. Biiusinue Temneparypsl Ha pocTa u
OK 07 HCCIIEIOBAHUM. (bU3HONIOrMYECKYI0 aKTUBHOCTD
buoskonornueckuii JIPOXIKEBBIX KIETOK
SKCIIEPUMEHT 2. BnustHue yriieBosioB Ha pocTa u
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(I)I/ISI/IOHOFI/I‘ICCKYIO AKTUBHOCTD
APOKIKCBBIX KJIICTOK

CoueTtaHHOE BIUSHUE TEMIIEPATYPHI U
yIJIEBOOB Ha POCTa U
(bU3MONOTMYECKYIO0 aKTUBHOCTD
JPOXKIKEBBIX KJIETOK.

Brimonaenne yueoHo-
UCCIIEIOBATENILCKOTO MTPOEKTa Ha
BBIOOD:

1.

2.

OneHka KayecTBa aTMOC(EPHOTO
BO3/lyXa

OrneHka KayecTBa OYB METOJIOM
dbuToTECTUPOBAHUS

. O1enka xkauecTBa BOJ

MOBEPXHOCTHBIX BOJIOEMOB I10
OpraHoOJIENTUYECKUM U (PU3UKO-
XUMHUYECKUM CBOMCTBAM

. Bmusinue I[TAB Ha pocT u pazButue

CEMSIH BBICIIMX PACTCHHUM

. Bnmusitnue cojieBoro 3arpsA3HCHHA Ha

POCT U pa3BUTHE CEMSIH BBICIINX
pacTeHui
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