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1. ITacmopT O1eHOUHBIX CPeACTB MO0 AUCHUIINHe «BbHoorusa»

OrieHOUHBIE Cpe/ICTBA TI0 OMOJIOTHMHU TIpeJHa3HaUeHbI /Jisi TIPOBeJeHUs] TEKYIIEeTo,
pPyOe>KHOTO (TeMaTH4eCKOro) KOHTPOJIS ¥ TIPOMEXKYTOUHOM aTTeCTalluy 110 JUCIUTUIHE.

KoHTponb U OIleHKa pe3y/bTaToB 00yueHUsI OCYIeCTB/SIETCs TIperiojiaBaTesieM B
TIpoIjecce MPOBe/IeHHs TTPAKTHUEeCKUX 3aHATHN W 1ab0paTOpHBIX paboT, TeCTUPOBaHUS, A
TaKK€  BBIMOJTHEHUs  OOYyYAIOIIUMHUCA  WHAMBHUAYaJbHBIX  3a/laHHN,  TIPOEKTOB,
WCCIeJoBaHWA. Pe3ynbTaThl 00yUYeHUs OMpeziesisioT, UTo 00ydJaroIrecs J0/DKHBI 3HATh,
TIOHUMAaTh U IeMOHCTPUPOBATH 10 3aBepLleHUH U3yUYeHUs AUCLIUTIIUHBI.

Ins  dopMupoBaHUs, KOHTPOIS U OLEHKU pe3y/IbTaTOB OCBOEHUsI yueOHOM
JAVCLIUTTMHBI UCTIONB3YeTCs CUCTeMa OLIeHOUHBIX MepOTpHUSTHH, Tipe/icTaB/stolasi coboit
KOMIJIEKC yueOHbIX MepONpUATHIN, COTJIACOBAaHHBIX C pe3y/ibTaTaMd o00OydeHUs U
cchopmynupoBaHHbIX € yueToM PI'OC COO (mipeaMeTHbIe pe3y/bTaThl 110 AUCLUTIIMHE) U
dI'0OC CIIO.

CuctemMa OLIEHOYHBIX MEDONPUSTHM, CIPOEKTUPOBAHHAsA MO  JAUCLUIIIMHE
«buonorusi», mpeAcTaBieHa B TIaCTIOpTe OL[eHOYHBIX CpeZCTB (Tabsuia 1).

Oo6mme komrieteHiuu (manee — OK) u nipodeccroHaibHble KOMIIETEHIUMH (Jjanee —
[TK) ®T'OC CIIO B COOTHECEHUU C TUYHOCTHBIMHM, MeTarlpeJMeTHbLIMUA U TpeJMEeTHbIMU
pe3ynbTaTaMu 00yueHust 6a3oBoro ypoBHs (ganee — [TP6) ®I'OC COO mpeacTaB/ieHbl B
Tabnumiie:



Kopa u IInaHupyeMsle pe3y/ibTaTbl 0CBOEHHS JUCIUTIIUHBI

HauMeHOBaHUe

‘l’OPM“pyeMI’f’X O6mue’ JqucnunaMHapHbie®

KOMIIeTeHI{U}
OK 01. Bribupath | JIMYHOCTHBIE pe3yJbTaThl AO/DKHBI OTpakaTb B uyactd: | [IP6 1. CdopMHUpPOBaHHOCTb 3HAaHW O MeCTe W POIU OHOIOTHM
criocobpl  pellleHrs | TPYZOBOTO BOCITUTAHUS: B CHUCTeMe HAay4YHOrO 3HaHus; (YHKLMOHA/JIBHOW TIPaMOTHOCTU
3aja4 - TOTOBHOCTh K TpPYy/ly, OCO3HaHWe I|eHHOCTH MacTepCTBa, | uesioBeKa /jisl pelleHus )KU3HeHHbBIX TIPoOsieMm.
npodeCcCHOHAILHON | TPy0/r00He; [TP6 2.ChopMHPOBAaHHOCTh YMEHUs PpacCKpbIBaTh COJEepyKaHHE
JesITeIbHOCTH - TOTOBHOCTh K aKTUBHOM [IeSITeJTbHOCTH TEXHOJOTHYeCKOW | OCHOBOIIO/IAraloLIMX OHMOIOrMYeCKUX TePMUHOB M TIOHSITHI: >KU3Hb,
NIPUMEHUTEe/IbHO U COLMa/IbHOM HaIpaBJ/IeHHOCTH, CIIOCOOHOCTDH | K/leTKa, TKaHb, OpraH, OpraHW3M, BH[, TOMYJISILUs, 9KOCHCTEMA,
K Pa3/MUHBIM | HHULMUPOBATh, MJIAHMPOBATh M CAMOCTOSITE/TBHO BBITIONMHATE | OMoIieH03, brocdepa; meTabosm3m (0OMeH BelecTB
KOHTEeKCTam TaKylo JesiTeJIbHOCTb; Y TIpeBpallleHre SHeprum), Tomeocrtas (camoperyssiusi), 6ruocuHTe3

- UWHTepeC K pa3IuuyHbiM cdepaM MpodeccroHaNTbHOM
JesITeTbHOCTH.

MeTanpeiMeTHbIe pe3y/bTaThl JO/KHBI OTPaXkaTh:
OeazieHre YHUBepCaIbHBIMUA yueOHBIMU TTO3HaBaTe/TbHBIMU
JIeCTBUSIMMU:

a) 6a30BbIe JIOTHUECKHe JeHCTBUS:

- CaMoCTOsITeJIbHO (OPMY/UPOBaTh UM aKTyaJUu3UpPOBaTh
nipobsieMy, pacCMaTp1BaTh ee BCECTOPOHHE;

- yCTaHaB/IMBATh CYIeCTBEHHbIA TPU3HAK W/IW OCHOBaHUS
JUTsI CpaBHEeHUSI, K/1accubUKaly U 0000ITieH s

- oTIpe/ie/ISTh Lie/U /leATe/TbHOCTH, 3a/laBaTh MapaMeTphbl

Y KPUTEPUU UX IOCTHKEeHHS;

- BBISIB/IATH 3aKOHOMEPHOCTH M TTPOTUBOPEUUST

B PacCMaTpPUBAEMbIX SIBJIEHUSIX;

- BHOCHUTh KODDEKTHBBI B [IeATelbHOCTb, OIIeHUBAaTh
COOTBETCTBHE pe3y/bTaTOB LiesiM, OLIEHWBaThb PHUCKHU
TOC/IeICTBUM [1esITe/IbHOCTH;

0) 6a30BbBIe HCC/IeZIOBATETLCKHE IeHCTBUS:

- BJIa/IeTh HaBbIKaMH yueOHO-KCCIeJ0BaTeIbCKOM

YW TIDOEKTHOM [leATe/IbHOCTH, HaBbIKAMHU  pa3pelieHust

Oenka, CTPYKTYpHasi OpraHU3allusi >KUBBIX CHCTEM, JUCKDETHOCTb,
camoperysiLus, CaMOBOCTIpOM3Be/ieH1e (pempoayKLus),
Hac/1e/JCTBeHHOCTb, W3MEHUYMBOCTb, SHEPro3aBUCHMOCTb, POCT M
pasBUTHe, YDOBHEBast OpraHy3aLjusl.

[TP6  3.ChopMHUPOBaHHOCTb YMeHHS PpacKpbIBaThb COJlepKaHUe
OCHOBOIIOJIAraloIINX OMOIOTUYECKUX TEOPUI U TUITOTe3: K/IeTOUHOM,
XPOMOCOMHOW, MYTalLlMOHHOM, 3SBOJIFOLIMOHHOM, TPOUCXOXKIEHUS
JKWA3HM U UejioBeKa.

ITP6 4.CchopMHpPOBaHHOCTH YMEHUsI paCKPbIBaTh OCHOBOIIO/IAraroIye
Oouonornueckre 3akoHbl MW 3akoHOMepHocth (I. Mengens, T.
Mopraha, H.N. Basuriona, 3. T'ekkens,
®. Mrwnnepa, K. Bbspa),rpaHuiibl UX TPUMEHUMOCTH K >KHUBBIM
CUCTeMaM.

[TP6 5.IIpuobpeTeHre oOMbiTa TPUMEHEHWs OCHOBHBIX METO/OB
Hay4HOT0 TIO3HAHWS1, MCTIO/b3yeMbIX B OMOJIOrHU: HaOJTIOeHusT

Y OMKCaHUS XKUBBIX CUCTEM, MPOLIECCOB U SIBJIEHUM; OpraHu3alyy 1
MPOBe/IeHs1 OMOJIOrUUeCcKOro IKCIIePUMEHTa, BBIZABKEHHUS TUIIOTeE3,
BbISIBJIEHUS] 3aBUCUMOCTA MeXJy WCCIe[yeMbIMU BeIMYUHAMM,
00BbsICHEHUST T0JTyYeHHBIX pe3yJ/IbTaToB
Y (hOpMyIMpOBaHUsI BbIBO/IOB C MCMO/Ib30BaHUEM HayUYHbIX MOHSTHUH,

2YKa3bIBalOTCS TMYHOCTHBIE U MeTarpeaMeTHbIe pe3yabTathl 13 ®I'OC COO, B GopMUPOBaHUM KOTOPHIX yuacTBYeT 001eobpa3oBaTe/ibHasi JUCLIUTIIAHA.
3 [TuciynMHapHEle (TIpeIMETHEIE) Pe3y/IbTaThl YKa3bIBAIOTCSA B COOTBETCTBHH C X TO/THBIM NepeureM Bo PI'OC COO. [IpeaMeTHbIe pe3yabTathl 6a30Boro ypors (I1P6)
Hymepytotcs B cootBerctBuu @I'OC COO (TIpuka3 MuHobpHayku Poccuu ot 17.05.2012 Ne 413 (pepakius ot 27.12.2023 1.).




nipobJiem;

- BBISIB/ISATb TIPUUMHHO-C/IEICTBEHHBIE CBSI3U

Y aKTya/IM3UpOBaTh 3a/iauy, BbIJBUTaTh TUIIOTE3Y

ee pelleHUs], HaXOJUTb apryMeHTbl [ J0Ka3aTeJbCTBa
CBOMX YTBEep)K[EeHWH, 3aJjaBaTh MapaMeTpbl M KPUTEPUH
pelLIeHus;

- aHa/NM3UpOBATh TMOJyUYEeHHbIE B XO/€ peIIeHUs 3a/7auu
pe3y/bTaTbl, KPUTUUYECKH OI[eHMBAaTh WX [OCTOBEPHOCT,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSX;
pa3pabaTbIBaTh MJIaH pPeIeHus TPob/eMbl C yUeTOM aHa/lu3a
UMEIOIIUXCS MaTepHa/ibHBIX U HeMaTepHa/TbHbIX PEeCYyPCOB;
-- yMeTb [IEPEHOCUTDb 3HaHUS B MTO3HABATEIbHYIO

U MPAKTUUECKYI0 00/1aCTH >KU3HE1eSTe/TbHOCTH;

- yMeTb WMHTErpUpOBATh 3HAHUSA W3 Pa3HbIX TPeMETHBIX
obsacreti;

- BBIJBUTATb HOBBIE WJEW, TpejaaraTb OPUTrHHA/IbHbIE
TIOZIXO/IbI U PEeIIeHUSI

TeOpUH U 3aKOHOB.

[IP6 6.ChopMUpPOBAaHHOCTb YMEHHSI BBIENATH CYIleCTBEHHBIE
MPU3HAaKU BHUPYCOB, KIeTOK MPOKAPUOTH 3yKapHOT; O/HOK/I€TOYHBIX
M MHOTOK/JIETOUHBIX OpraHU3MOB, BH/IOB, OHOreolleHO30B U
JKOCHCTEM; OCOOEHHOCTHM TIPOIIECCOB OOMeHa BeIlecTB U
rpeBpallleHusi SHepruvd B KieTkKe, ()OTOCHHTe3a, T/aCTUUeCKOro U
JHepreTMuyeckoro oOMeHa, XeMOCHHTe3a, MHTO03a, Meio03a,
OT/IOZIOTBOPEHUS], Pa3BUTUS M Pa3MHOXKeHWs, WHIUBU/YaTbHOTO
pa3BUTUs opraHu3Ma (OHTOreHe3a), OOpHOBI 3a CyII[eCTBOBaHWE,
eCcTeCTBEHHOTO 0TOOpa, BUA000pa30BaHUs, TMPUCIIOCOOIEHHOCTH
OpraHM3MOB K cpefile 00WTaHUsl, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
aHTPOTIOTeHHBIX V3MeHeHU
B 5KOCHCTEMax CBOe’ MeCTHOCTH,

KpPYTOBOPOTA BellleCTB U MpeBpallleHre SHepruu B buocdepe.

[TP6 7.CchopMHUPOBaHHOCTb YMEHHs IPUMEHSITh N0y YeHHbIe 3HaHUS
/st 00BbsicHeHHs1 OMONOTMYecKUX TIPOLIECCOB W SIB€HUM, [jis
TIPUHATHS NPAKTUUECKUX PeLleHri B TOBCeJHEBHOM JKHU3HU

C 1esiblo obecrieyeHusi 6€30MaCHOCTH CBOEro 370POBbSI U 3/10POBbsI
OKPY>KaloIIUX Jro/iel, cobmoieHus 30poBoro obpasa >XU3HU, HOpM
rPaMOTHOTO TIOBeJileHUsI B OKpY»Kalollleil TNpPUPOAHOM  Cpefie;
MOHMMaHWe  HeoOXOAWMOCTH  WCIOMb30BaHUSI  [JOCTHDKEHUHN
COBpeMeHHOW OuoIoTHU U OUOTeXHONOTUM [/Isi palMOHaTBLHOTO
MIPUPO/0I0/Ib30BaAHKSI.

ITP6 8.CchopMUpOBaHHOCTb YMeHUs pelliaTh OMoIorHyecKre 3a/jauy,
COCTaBJIATb T€HOTUNMUECKHE CXeMbl CKpellBaHUs

JUIs  pasHbIX TUIIOB Hac/je/0BaHUs TIPU3HAKOB Y OPraHM3MOB,
COCTaBJ/IATh CXeMbl [epeHoca BellleCTB U 3Hepruu B 3KOCHCTeMax
(ueru mUTaHUs, TUILEBbIE CETH).

[TP6  9.ChopMUpPOBAaHHOCTb YMEHHH KPUTHMUECKH OL|eHUBaTh
vHpopMaLMio  OMOJIOTUYECKOTO  CO/lep)KaHUsl,  BKJ/IHOUAIOLIYIO
MCeB/IOHayYHble 3HAaHWSI K3 pa3/MYHbIX MCTOYHHUKOB (CpefcTBa
MaccoBo  MH(OpMaLuM,  HAy4YHO-TIOMYJspHble  MaTepuasibl);
VMHTepNpeTUPOBaTh STUYECKHe aCleKThl COBPEMEHHbBIX UCC/IeJ0BaHUN
B  Ouwonoruu, MeAuliHe, OWOTeXHOJIOTHWH;  pacCMaTpPUBATh
ryiobabHbIe 9KOJIOTHUECKHe npo0JieMbl COBPEMEHHOCTH,
(hopMHpOBATH IO OTHOLIIEHUIO K HUM COOCTBEHHYIO TIO3ULIMIO.




[TP6 10. CdopMHUPOBaHHOCTH YMeHHMH CO037aBaTb COOCTBEHHbIE
MUCbMEHHble U YCTHbIe COOOIleHUs] Ha OCHOBe OHOJorvuYeckoi
vH(pOpMaIy U3 HeCKOJBKMX MCTOUHUKOB, TPAMOTHO HCITI0/Ib30BaTh
TIOHSATUIHBIN arnapaT O1oJIoruu

OK 02.
Ncnosnb3oBathb
COBpeMeHHbIe
CpeAcTBa  TIOMCKa,
aHasmm3sa

U UMHTeprpeTaLyu
vHbopMaLum

U HWH(OpPMaLMOHHbIe
TeXHOJIOTUU ISt
BBIITOJIHEHUS  3afiay
npogeCCUOHaTbLHOMN
JesaTe/IbHOCTU

JINUHOCTHBIE Pe3y/bTaThl JO/DKHBI
1[eHHOCTH Hay4YHOT'0 TTO3HaHUS:
-chopMHUPOBaHHOCTH MHMPOBO33DEHHMS], COOTBETCTBYIOIIIETO
COBpEMEHHOMY YPOBHIO pa3BUTHUs HAayKU U OOIIeCTBEHHOM
TIPAaKTHKH, OCHOBAHHOTO  Ha  JMajore  KyJbTyp,
CTI0COBCTBYIOIIEro 0CO3HAaHUIO CBOEro MecTa
B TIO/IUKY/IbTYPHOM MUDE.

MeTarnpeMeTHbIe pe3y/bTaThl JO/IKHBI OTPaXKaTh:
OBJazieHrie YHUBEpPCaIbHBIMUA YueOHbIMU TT03HABaTe/TbHBIMU
JIeCTBUSMMU:

B)pabora c uHdopmariueit:

OTPpa’XaTb B UYdCTH:

- BJ/1aJ€Thb HaBbIKdAMH Mo1iyueHuda I/IH(I)OPMEIL[I/II/I
nus3 HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATEe/IbHO
OCYILIEeCTBJ/IATb IOUCK, dHaJ/In3, CUCTeMaTHU3al1I0

Y MHTepIpeTaLyo MHGOpPMalLK pa3/MuHbIX BUZOB U (HOpM
TnIpe/iCTaB/IeHNS];

- OLleHMBaTh [JOCTOBEPHOCTb, JIETUTUMHOCTh HMH(OpMaLUH,
ee COOTBETCTBHE MPaBOBbIM ¥ MOPa/IbHO-3TUYECKUM HOpMaMm

I[TP6 1. ChpopMupOBaHHOCTL 3HAHWI O MeCTe ¥ POy OHUoI0TUn

B CUCTeMe HayuyHOro 3HaHUs; (YHKLMOHA/JBbHONH TI'PaMOTHOCTH
yesIoBeKa J|JIsl PellleHHst )KU3HEHHBIX MPOo0JieM.

[TP6 7.CchopMHUPOBaHHOCTb YMEHHS IPUMEHSTh M0/TyYeHHble 3HaHUS
[y o0bsicHeHHs1 OWONOTMYECKHUX TIPOLIECCOB U SIBJIEHWH, ISt
MIPUHSATHS IPAKTHYECKUX pellleHUH B T0BCeJHEBHOM »KU3HU

C 1enpi0 obecrieueHust 6€30TIaCHOCTH CBOETO 37I0POBBSI M 3ZJ0POBbSI
OKpY’KaIOLIUX Jrofel, cobsofeHus 340poBoro obpasa »KU3HU, HOPM
IrpaMOTHOIO TIOBeJleHUsI B OKpY’Karolllerd TIPUPOAHOM  Cpefe;
MOHMMaHue  HeoOXOAWMOCTH  WCIIOMb30BaHUSI  [JOCTHKEHWH
COBpeMeHHOUW Ouosorud ¥ OMOTEXHONOTHH AJIsT PaLMOHATBHOTO
MIPHPO/I0TI0/Ib30BaHUSL.

[TP6 10. CdopMHUPOBaHHOCTH YMEHHWH CO37aBaTb COOCTBEHHbIE
MMCbMEHHble U YCTHBle COOOIleHUs Ha OCHOBe OMosioruueckoi
vH(pOpMaIy U3 HeCKOJIBKMX MCTOUHUKOB, TPAMOTHO HCII0/Tb30BaTh
TIOHATUMHBIN arrapaT 610/Iorun

OK 04. 3¢ddekTrBHO
B3aKMO/IeNCTBOBATh
U paboTathb

B KOJ/IEKTHBE

Y KOMaH/jie

JIMUHOCTHEIE pe3y/bTaTbl [OO/DKHBI OTpPaXXdTb B UYadCTHU:

I[EHHOCTH HAy4YHOro TI0O3HAaHHUS: OCO3HaHHEe I[eHHOCTH
HayuyHOU  [IeATe/IbHOCTH, TOTOBHOCTb  OCYIIECTBJISITh
TTPOEKTHYIO U HCCIe/JOBATE/TbCKYIO J1esITeTbHOCTD
WHAWBU/IyaJbHO U B TPYTITIe.

MeTarnpeZiMeTHbIe pe3y/bTaThl JO/IKHBI OTPaXKaTh:
OBnaseHue yHUBepCaTbHbIMU KOMMYHUKaTUBHBIMU
JIeCTBUSMHU:

0) coBMeCTHasi IeATeTbHOCTb:
- IOHUMATh U UCII0/Tb30BaTh MPEMMYIIeCTBa KOMAH/AHOMH
Y VH/IMBU/IyaIbHOUW PaboThI;

- T[pUHUMATh  [eJii  COBMECTHOH  JleTebHOCTH,
OpraHM30BbIBaTh U KOOP/IMHUPOBATH JEeUCTBUS
10 ee JIOCTWDKEHMIO: COCTaB/ISATb TIJIaH  JIEMCTBUM,

[TP6 5.ITpuobGpeTeHue OIbITa MPUMEHEHUS OCHOBHBIX METO/IOB
HAy4YHOTO TI03HaHWS, WCMOb3yeMbIXx B OWonoruv: HabmojeHus U
OMNMCAHUS JKUBBIX CHCTEM, MPOLECCOB W SIBJIEHWM; OpraHu3aluu U
MpOBe/ieHus1 OMOIOrMYeCcKoro SKCIepUMeHTa, BbIIBIKEHUsI THUTIOTe3,
BbISIBJIEHHS 3aBUCHMMOCTU MeXKJy MCC/IeJyeMbIMA BeMYMHAMU,
00BSICHEeHUS TTOJTyUeHHbBIX Pe3y/IbTaToB

1 (hOpMyIMPOBaHUSI BBIBO/IOB C UCTIO/Ib30BaHUEM HayUYHbIX TIOHSATHH,
TeOpUM U 3aKOHOB




pacripefie/iiTb PO C y4YeTOM MHEHUM Y4YaCTHHUKOB
00CyK/1aTh pe3yJibTaTbl COBMECTHOM paboThI

OK 07. | JInuHOCTHBIe pe3y/bTaThl [JO/DKHBI OTpaXaTh B uactu: | [IP6 5.IIproOpereHue ombITa TNPUMEHEHHS] OCHOBHBIX METOZOB
CopieiicTBOBaTh 9KO0JIOTUYeCKOro BOCIIUTAHUS: - cpOpMUPOBAHHOCTb | HAYUHOI'O [T03HAHUSI, UCII0/Ib3yeMbIX B OH0/I0rUK: Hab/IHOieHUS
COXpaHEeHU!0 9KOJIOTUYECKOU KYyJIbTYPbl, [IOHMMaHue BJIUSHUS COLIMAIbHO- | M ONMCAHMS JKUBBIX CHCTEM, MPOLIeCCOB U SIBJIeHHWW; OpraHu3aliu U
OKpYy’Karolen 5KOHOMMUECKHUX NPOLIeCCOB Ha COCTOSIHUE NTPUPOJHOMN NpoBeJieHrs1 GM0/IOrMUecKoro SKCIepuMeHTa, BbIZBWKEHHUS TUIIOTe3,
cpefpl, Y COLMA/IbHOM Cpe/ibl, OCO3HaHWe T100a/bHOTO XapaKTepa | BBIIBIEHHWS 3aBHUCHMOCTH MeXAy HCCAeAyeMbIMA BeTMUHHAMH,
pecypcocbepe)xeHH | 9KOJIOTMUECKUX I1pobJieM; 00bsICHEHUS 110/TyYeHHBIX Pe3y/IbTaToB
10, MIPUMEHSATH | - IIJIaHMPOBaHUe U OCYILleCTB/IeHUe JeMCTBUI B OKpYy»Karolield | U popMy/IMpOBaHus BbIBOZIOB C MCII0/Ib30BaHUEM HayUHbIX ITOHSTUH,
3HaHUs Cpefie Ha OCHOBe 3HaHUA lieJledl yCTOWUMBOIO pasBUTHUS | TEOPUU U 3aKOHOB.
00 M3MEHEeHHH | UejI0BeueCTBa; [TP6  6.ChopMUPOBAHHOCTb YMEHHSI BBIJENISATh CYIIeCTBEHHbIE
K/IMMara, NPUHLMIBI | - aKTUBHOe HeNpusiTHe [eHCTBUM, IPUHOCALMX BpeJ | IPU3HAaKW BUPYCOB, KIeTOK ITPOKAPUOTH 3yKapuOT; OHOK/IEeTOYHBIX
GepexxIMBOro OKpY’Karolller cpefie; M MHOTOKJIETOUHBIX OpraHW3MOB, BH/IOB, OWOreOl[eHO30B U
IIPOM3BO/CTBA, - YMeHue [TPOrHO31UpOBaTh HebJIaronpusTHbIe SKOJIOTHUeCKHe | 95KOCUCTeM; OCOOEHHOCTH  IpolieccoB  oOMeHa  BelecTB U
3¢ deKTUBHO ToC/IeJCTBUS Mpe/NpUHMMaeMbIX JeMCTBUH, MpeloTBpalllaTh | MpeBpallieHrsl SHepruu B KieTKe, (POTOCHMHTe3a, MJIaCTUYECKOro U
[,eliCTBOBATh VX; SHepreTMyeckoro oOMeHa, XeMOCHHTe3a, MMTO3a, Melo3a,
B ype3BblYaMHbBIX | - paClIMpeHre OIblTa [JeATeIbHOCTH  3KOJIOTMYEeCKOW | OTUIOAOTBOPEHUS, pasBUTHS M DPa3sMHOKEHMs, WHAWBUAYaJTbHOIO
CUTYyaLUsIX HarpaB/IeHHOCTHU. pas3BUTHs opraHusMa (oHToreHesa), 60pbObI
MertaripeiMeTHble pe3y/bTaThl JO/DKHbI OTpaXKaTh: 3a CyI[eCTBOBaHHe, eCTeCTBEHHOT0 0T0opa, BHA000Opa30BaHus,
Osnagenuve yHUBepCalbHbIMU KOMMYHHKaTUBHBIMH | IIPUCHOCOO/IEHHOCT! OpPraHu3MOB K cpefie OOMTaHWs, BI/IUSHUS
JeNCTBUSIMMU: KOMIIOHEHTOB 9KOCHUCTEM, AHTPOIIOreHHbIX V3MeHeHN!
6) coBMecTHas [1esITe/IbHOCTh: B 5KOCHCTEMax CBOe’ MeCTHOCTH,
- TIOHMMAaTh M WCIIO/b30BaTh MPEeMMYIecTBa KOMAaHAHOW | KPyrOBOPOTA BelleCTB U TpeBpallieHre 3Heprur B 6uocdepe.
Y MH/IMBU/lya bHOU paboThl; [TP6 7.CchopMHUPOBaHHOCTb YMEHHS IPUMEHSITh M0/TyYeHHble 3HaHUS
- TpUHMAMATh  LeJd  COBMECTHOW  [JIeSTeNbHOCTH, | A7 OOBsICHeHWs OWO/MOTMUecKUX IIPOLeCCOB W SIBI€HWH, [IIs
OpraHU30BbIBaTh U KOODPJUHUPOBAaTh JeUCTBUS | IPUHATHS [PAaKTUUECKUX pelleHWd B [OBCeJHEBHON >KU3HU
1Mo ee [OCTI)KEHMIO: COCTaB/ATh IJIaH  JIeMCTBUM, | C Le/blo obecrieueHrsi 6e30TIaCHOCTH CBOErO 3710POBbsI U 3/10POBbSI
pacrnpefieniiTb  pOAM C yYeTOM MHEHHH YUYaCTHUKOB | OKPY)KaIOLIUX Jitofeild, cobsofieHus 340poBoro obpasa »KU3HU, HOPM
00Cy’>KIaTh pe3y/IbTaTbl COBMECTHOU PabOTHI IrPaMOTHOIO TIOBeJleHUsI B OKpY’Karolllerd TIPUPOAHOM  Cpefe;
MOHMMaHue  HeoOXOAWMOCTH  WCIIONb30BaHUSI  [JOCTHKEHUH
COBpeMeHHOUW Ouosorud 1M OMOTEXHONOTHH AJIsT PaLMOHATBHOTO
TIPUPO/OII0/Ib30BaHUs
IK 2.1. | JInyHOCTHBIE pe3yabTaThl JO/DKHBI OTpakatb B dYacTtu: | [TP6 7.ChopMHUPOBAaHHOCTH YMeHUs PUMEHSTh TIOTyUYeHHbIe 3HaHUS
Ocy1ecTBiATh 9KOJIOTUUeCKOr0 BOCIIUTAHUS: - copMUpPOBAaHHOCTD | 711 O0OBsICHEHUsT OMOIOTMUECKUX TIPOLIeCCOB U SIBJE€HWH, [1s
orpejesieHue Y | 5KOJIOTUYeCKOU KYJIbTYpPbl, IOHUMaHHe B/IUSHUS COLMANbHO- | PUHATHUS NPaKTUYECKUX pellleHn! B TIOBCeJHeBHOM XHU3HU

yCTpaHeHHe OTKAa30B

KOHOMMUECKHUX TIPOLIeCCOB Ha COCTOsIHUE TTPUPOJHON

C 1enbpi0 obecrieueHus1 6€30TTACHOCTH CBOETO 3/10POBbsI M 3/10POBbSI
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B paboTe
CTaHI[UOHHBIX,
TIeperoHHbIX,
MHKPOITPOLECCOPHbI
X u
JIMAarHOCTUUECKUX
CHCTEM aBTOMATHKH.

Y COLMA/IbHOM Cpe/ibl, OCO3HaHMe I/100a/bHOTO XapakTepa
9KO0JIOTUUeCKUX Tpobiem;

- [VIaHMPOBaHMe U OCYILleCTB/IeHNUe JeHMCTBUM B OKPY KaroLllen
cpefile Ha OCHOBe 3HaHUS Llejiell yCTOMYMBOIO pa3BUTUS
Yye/iI0BeyeCTBa;

- aKTHMBHOE HeMNpusThe [elCTBUH,
OKpYy’Karolller cpefie;

- yMeHUe TIPOTrHO3UPOBATh HeOIaronpusTHbIE KOJIOTHUeCKre
T0C/Ie/ICTBUS Mpe/NIpUHMMaeMbIX JeMCTBUH, MpeioTBpalllaTh
uX;

- paclumpeHue
HarpaB/IeHHOCTH.

MPHUHOCALIINX Bpen

OmnbiTa  AedATeJIbHOCTH 9KOJIOrMUeCcKOmn

OKPY>KaloIIUX Jro/iel, coOmoeHus 30poBoro obpasa >XU3HU, HOpM
rpaMOTHOTO TIOBeJileHUsI B OKpY»Kalollleil TNPUPOAHOM  Cpefie;
MOHMMaHWe  HeoOXOJUMOCTH  WCIIOb30BAHUS  JIOCTYKEHUH
COBpeMeHHOW OuoioTHU U OUOTeXHONOTUM [/IsT palMOHaTBLHOTO
TIPUPO/IOT0/Ib30BaHUSI.

I[MP6 9.ChopMHpOBaHHOCTL yMeHUM KPUTHUECKU OI|eHUBATh
vHbOpMaLMi0 ~ OMOJIOTUYECKOTO  CO/IeP)KaHWsl,  BK/IFOUAIOIIYIO
NCeB/IOHayUHble 3HAaHWSI W3 pa3/IMUHbIX MCTOYHWKOB (CpefcTBa
MaccoBoi  uHGOpMalMM,  Hay4HO-TIOMYJISipHble  MaTepuasbl);
MHTepNpeTUpPOBaTh 3TUUECKHe acreKThl COBPeMeHHbIX UCC/IeIoBaHUMA
B Owonoruu, MegurHe, OWOTEXHONIOTHMH,  pacCMaTpPUBATh
ryiobasnbHbIe 9KOJIOTUUeCcKue npobJiemMbl COBpPEMeHHOCTH,
(hopMHpOBATH TI0 OTHOIIIEHUIO K HUM COOCTBEHHYO TIO3ULIHIO.




Tabmma 1
ITacmopT OLEHOYHBIX CPeJCTB M0 AUCLIUIIIMHE «BHUOIOrHs»

Pazpgen 1

KeTKa — cTpyKTypHO-(pyHKI[HOHA/IbHAs e/JUHHIA )KUBOI'0

Pe3ynibTaThl 00yYeHUs

XapakTepr30BaTh CTPYKTYPHO-(YHKLIMOHATBHYIO OPraHU3alvio0 KJIeTKH Ha OCHOBe Hab/Tto/ieHust

OreHouHOE MeponIpUsATHE
PyOeXHOro (TeMaTHuecKoro)

KoHTtponbHas pabora “MosieKy/sSpHbIM yPOBEHb OpraHU3al[uH )KUBOTO”

KOHTPOJIsA
OneHOUHOE MepONPUATHA TEeKYILero
Tema Pe3ysbTarhl 00yueHHs 10 TeMaM porip ¥ OrneHouHbIe CpeACTBa
KOHTPOJIA
Tema 1.1 OnuceIBaTh METO/bI MCC/IeIOBAaHUS HAa 1. 3anoyiHeHHe TabIMIIBI C OITHCAHUEM 1. TabnuiIbl C OMMCAaHKEM METO/IOB

Buonorus Kak
Hayka

MOJIEKYJIAIDHOM U KJIETOUHOM YDOBHE

MeTOZI0B MUKPOCKOTIMPOBAHUS C UX
JIIOCTOMHCTBaMU M HeI0CTaTKaMH

2. 3amnosiHeHMe TabuIbl «BKIaj| yUeHbIX B
pa3BUTHE OUOJIOTHH»

MUKPOCKOIIUPOBAHUS C UX JOCTOMHCTBAMU
Y HeJloCTaTKaMU

2. Tabnuija «BK/iaji yueHbIX B Pa3BUTHE
Ouoorun»

Tema 1.2 XapakTepr30BaTh YPOBHU JKHUBOM 3aro/THeHe CpaBHUTeTLHOMN TabJIrL[bI CpaBHuTebHasi TabMIja CXOCTBA U
Ob1mas MaTepum CXOZICTBA U PAa3/IMUMM )KUBOTO U He )KUBOTO | Pa3/IMUMii )KUBOTO U He YKUBOTO
XapakTepucTuka | OnuceIBaTh MeTO/bI MCCIeJ0BaHNS Ha
JKU3HU MOJIEKYJIIPHOM U KJIETOUHOM yYPOBHE
Tema 1.3 XapakTepr3oBaTh CTpOeHHe U CBoicTBa | 1. @pOHTaNbHBIN OMPOC 1. IlepeueHb BOTPOCOB K ()POHTAILHOMY
Buosiornueckyd | OCHOBHBIX OMOMOJIEKYT [ToAroTOBKA YCTHBIX COOOILIEHHH C orpocy
Ba’)KHbIE [TpoBouTHL Hab/MOeHe N3MeHeHHH ripe3eHTalen 2. Otyertsl 110 JJabopaTOpHLIM paboTam
XUMUYeCcKHe (GyHKLMOHUPOBaHUS OHOMOIMMEPOB 2. BrirosiHeHHe U 3a1yTa 1abopaTOPHBIX
COoeIMHeHNs pabot: «Ornpenenenue BuramrHa C B

MPOJAYKTaX MUTaHUs»,

«'uppoduibHO-rHAPOGOOHBIE CBOMCTBA

JIMITKUA0B»
Tema 1.4 PasnuuaTthk cyljecTBeHHbIe TIPU3HAKU 1. OuenuBaemasi JUCKyCCHS 10 BOIIPOCaM 1. IlepeueHb BOMPOCOB K OLIEeHUBAEMOM

CTpyKTypHO-

CTpPO€eHUA K/I€TOK OPTraHM3MOB Pa3HbIX

JIeKLIAU

JICKYyCCUU




(byHKLMOHAIbHA
s OpraHM3aLus

LlapCTB JKUBOU MPUPO/bI
[TpoBoaWTE HabMIO/IEHNEe KITeTOYHBIX

2. Pa3paboTka MeHTaILHOM KapThI TI0
K1accu(UKALUK KI€TOK U UX CTPOEHHUIO Ha

2. MeHTasnbHasi KapTa 1o Kiaccudukariu
KJIETOK U UX CTPOEHHIO Ha Mpo- U

K/IeTOK CTPYKTYP ¥ UX U3MEHEHU! C TTOMOLL[bIO MPO- U 3YKapUOTHUYeCKUX U M0 LjapCTBaM B 3yKapUOTHUUYeCKUX U T10 LJapCTBaM B MUHU
MUKPOCKOTIa MUHMU TPyIIax rpynmnax
3. BhirosiHeHKe U 3aluTa 1ab0paTOPHBIX 3. Otuetsl 110 J1JabopaTOpPHLIM paboTaMm
pabor:
«CTpoeHue K/1eTKM (pacTeHusl, )KUBOTHbIe,
rpyObI) U KJIETOUHbIE BK/IFOUEHHS (KpaxMarl,
KapOTUHOU/IbI, XJIOPOI/IACTHI,
XPOMOTIIIACThI)»,
«[TpoHuiaeMocTb MeMOpaHhbI (T171a3MO0JIN3,
Jler.y1a3MOoJTn3)»
Tema 1.5 PasznuuaTth cyljecTBeHHbIe TIpU3HAKU 1. ®poHTaNBHBIN OTPOC 1. TTepeueHb BONPOCOB K ()POHTA/ILHOMY
CTpyKTYypHO- CTpOEeHUA K/IeTOK OpraHu3MOB pasHbIX 2. Pa3pabortka rioccapusi oIpocy
(yHKI[MOHA/BH | LJapCTB YKUBOU MPUPOAbI 3. Pemenvie 3a71au Ha ornpejesieHUe 2. 'noccapwmii ¢ orpezie/ieHHbIM TTlepeYHeM
ble (PaKTOPhI OrnpeseniATh MOC/I€10BAaTE/IbHOCTD MOC/Ie/I0BaTe/IbHOCTH HYK/IeOTH/ 0B TePMHUHOB
HacsecTBeHHOC | HyKneotuzoB IHK u PHK 3. 3ajauu Ha oripe/iesieHye
TH 110C/1eJ0BaTe/IbHOCTU HYK/1e0TUZ0B
Tema 1.6 XapakTepr3oBaTh TPOLeCChl 1. ®poHTaNBHBIN OTIPOC 1. ITepeueHb BOIIPOCOB K (hpOHTA/ILHOMY
[Tpoueccer MaTpUYHOI'0 CUHTe3a 2. Tect «IIpoueccbl MAaTPUYHOTO CUHTE3a» omnpocy
MaTPUYHOTO Onpepnensite Moc/e10BaTeIbHOCTD 3. PellieHue 3a/1au Ha oripe/iesieHue 2. Bonipocel fjis Tecta
CHHTe3a aMHHOKHCJIOT B MOJIeKyJie Oesika M0C/1eJ0BaTe/IbHOCTU aMUHOKUC/IOT B 3. 3ajauy Ha oripejie/ieHre
NHuTrepripeTpoBaTh CTPYKTYPYy U MoJieKyJie Oeska MoC/1eJ0BaTe/IbHOCTU aMUHOKUC/IOT B
(bYHKIMOHATBHOCTE Oefika B ciiydae 4. PelieHne 3a/1a4 Ha omnpejiesieHye MoJieKyJie Oeska
W3MeHeHUsI 1T0C/1ej0BaTe/IbHOCTH 10oC/1eJ0BaTe/IbHOCTU aMUHOKUC/IOT B 4. 3ajlauv Ha oripefiejieHye
Hykseotuzaos JHK MoJieKyJie Oesika B C/Tydae W3MeHeHUsT MoC/1eJ0BaTe/IbHOCTU aMUHOKUC/IOT B
10C/1eJ0BaTe/IbHOCTU HyK/1eoTuz0B JITHK MoJieKyJie Oesika B C/ydae W3MeHeHUsT
0C/1el0BaTe/IbHOCTU HyK1eotyuos JJTHK
Tema 1.7 Pa3nuuaTthk CylecTBeHHbIe IPU3HAKU 1. ®poHTaNBHBIN OTPOC 1. ITepeueHb BOIIPOCOB K (DpOHTA/ILHOMY




HeknetouHsle
(hopMbI KH3HU

CTPOEeHMS KJIIeTOK OPraHU3MOB pa3HbIX
LlapCTB JKUBOU MPUPO/bI

2. TToAroToBKa YCTHBIX COOOIIEHHI C
nipe3eHTalent (BupycHeie u
OakTepuanbHbIe 3a00sieBanus. Ob1He
TIPUHLUITBI UCTTIO/Tb30BAHUS JIEKAPCTBEHHBIX
BerjectB. OCOOEHHOCTH MPUMEHEeHHsT
aHTUOWMOTHKOB)

orpocy
2. Tlpe3eHTanys U yCTHOE COODIIeHHe,
COTJIaCHO MepeyHI0 TeM

Tema 1.8
OOMeH BelIeCTB
U TIpeBpallieHre

OnuchIBaTh OCHOBHBIE SHEPreTHYecKue U
TIaCTUUeCKye MpoLecchl KeTKu (06mMeH
BellleCTB, XeMO-, (DOTOCUHTE3)

1. dpoHTaNBHBIN OMPOC
2. 3aroHeHWe CPAaBHUTETbHOM TaOJIHL[BI
XapaKTepUCTUK TUTIOB 0OMeHa BellecTB

1. IlepeueHb BONpocoB K ()pOHTATLHOMY
orpocy
2. CpaBHUTe/IbHAsA Tab/HIA XapaKTEPHUCTHK

SHepruu B TUTIOB 0OMeHa BelllecTB

KJIeTKe

Tema 1.9 XapakTepr30BaTh )KU3HEHHBIN LUK/ 1. O6cyxeHue 10 BOMPOCaM JIEKIIAU 1. TTepeueHb BOTIPOCOB [i71st 0OCYKAeHHs
JKU3HeHHbIN KJIeTKU 2. Pa3paboTKa JIeHThl BpeMEHH KU3HEHHOTO | 2. JIeHTa BpeMeHU XXU3HEHHOTO I[UKJIa

LIUKJT K/TIETKH.
MuTto3. Metio3

LMK/

Pazpgen 2

Ctpoenue 1 (yHKIIMHM OpraHu3Ma

Pe3ybTaTsl 00yueHus

HpOFHO3I/IpOBaTB BO3HMKHOBE€HMWE TTPU3HAKOB B X04€ MHAWBUAYa/IbHOT'O PA3BUTHUA U

Pa3MHO>XeHHs OpraHri3MOB

O1eHOYHOE MeponpHuATHe PY0e)KHOro (TEMaTHUYeCKOro)

KonTponbHas pabota “CtpoeHue 1 (hyHKI[UH OpraHri3ma”

KOHTPO/Il
Tema Pe3ynbTaThl 00yueHHs 10 TeMaM OnerotHOe MEPOMPHSTHS TEKYIero OneHouHble cpeACTBa
KOHTPOJIsA
OnwuceiBaTh CTpOeHUe U B3aUMOCBA3b | 1. OuieHrBaemas JUCKYCCHUSI 1. IlepeueHb BONIPOCOB K OLleHMBaeMOU
Tema 2.1 yacTeil MHOTOK/IETOYHOTO opraHu3ma | 2. Pa3paboTka MeHTa/lbHOM KapThl TKaHew, [CKYCCHUU
Crpoenne OpPraHoB M CUCTeM OPraHOB OpPraHU3MOB 2. MeHTanbHasi KapTa TKaHel, OpraHoB U
opraHusma (pacTeHus, )KMUBOTHbIE, UeJI0BeK) C KPaTKOH CHCTeM OpraHOB OPraHU3MOB (pacTeHws,

XapaKTepPUCTUKON X PYHKIUH

JKUBOTHbIE, UejioBeK) C KpaTKOu




3. I[ToaroroBka U npeficTaBjieHUe YCTHBIX

coo0I11ieHu C Tipe3eHTarviell (MIMMYHUTET,
vH(eKLMOHHbBIe 3a00/1eBaHMs, SMTHIEMHUY,
BaKIL[MHAaL[Ws1)

XapaKTepUCTUKON UX (PYHKLMI
3. Ilpe3eHTalysi ¥ yCTHOe COODIIeHHEe
COIJIACHO MepPeyvHI0 TeM

Tema 2.2 XapakTepr30BaTh CIIOCOOBI 1. dpoHTanbHbIM OMpoC 1. ITepeyeHb BONpOCOB K ()POHTA/ILHOMY
DopMmel PasMHOKeHUs 2. 3ariosiHeHUe Tab/ULbI C KPAaTKOM orpocy

pa3sMHOKeHUs XapaKTepUCTUKOM U NpruMepaMy (Gopm 2. Tabnuija c KpaTKoW XapaKTepUCTUKON U
OpraHHU3MOB PasMHOJKeHUsI OPraHU3MOB npuMepamMu (popM pasMHO>KeHHsI OPraHU3MOB
Tema 2.3 OrnuceIBaTh CTaUU OHTOreHe3a 1. Pa3paboTka /ieHTbI BpeMeHH C 1. JleHTa BpeMeHU C XapaKTeprUCTUKON
Ontorenes JKUBOTHBIX U YesIOBeKa XapaKTepUCTUKOM 3TarloB OHTOreHe3a 3TaIl0OB OHTOreHe3a OT/e/IbHOW IPyNIon

JKUBOTHBIX U

OT/[le/TbHOM TPYNIOW KUBOTHBIX U YesI0BeKa

JKMBOTHBIX ¥ U€J/I0OBEKAa IT10 MUKDPOT'PYIIIlaM

yesIoBeKa 110 MUKPOT'PYIIIIaM 2. Boripocsl gj1g Tecta/IlepeueHs BOIpoCoB K
2. Tect/onpoc onpocy

Tema 2.4 OmnuceIBaTh CTaZjMM OHTOTreHe3a CocraBreHye )KU3HEHHBIX LIUK/IOB pacTeHu | CXeMbl )KU3HEHHBIX [JUK/IOB PaCTeHHH 10

OHrorenes pacTeHWH pa3HbIX OT/E/I0B 10 OTZe/aM (MOXOBHU/HbIe, XBOL|EBU/IHBIE, otfenaM (MOXOBU/IHbIE, XBOLLEBH/HbIE,

pacTeHui TariopOTHUKOBU/IHbIE, TOJI0CEMEHHbIe, T1artopOTHUKOBU/IHbIE, TOJI0OCeMeHHbIe,
MOKPBITOCEMEHHbIE) MOKPBITOCEMEHHbIE)

Tema 2.5 OnwmceiBaTh 3aKOHOMEPHOCTH 1. Pa3paboTka rioccapus 1. 'noccapuii, ¢ onpe/ieIeHHbIM IepeyHeM

OcHOBHBIE HacC/1eICTBEHHOCTA ¥ U3MEHUYUBOCTHU 2. Tect TepMUHOB

TTOHATUSA 2. Boripocsl a1 Tecta

reHeTHUKU

Tema 2.6 OrnuceIBaTh 3aKOHOMEPHOCTH 1. ®dpoHTanbHbIM OMPOC 1. [TepeueHb BOMPOCOB K (POHTATLHOMY

3aKOHOMEepHOCT | Hac/IeCTBEHHOCTH U U3MEHUMBOCTHU 2. TecT 110 BOIIpOCaM JIeKL{UU ornpocy

M Had/ieA0BaHUA

OrnpezieniiTb BEpOSITHOCTh
BO3HUKHOBEHUS HaC/ie[JCTBEHHbIX
MPU3HAKOB MIPU MOHO-, [IU-,
TIOJTUTMOPUIHOM Y aHA/TU3UPYIOLLEM
CKpeIlIuBaHUuU

3. Pemenvie 3a71au Ha onpegesieHue
BEepPOSITHOCTU BO3HUKHOBEHUSI
Hac/aeCTBEHHBIX NTPU3HAKOB MPU MOHO-, [IU-,
TIOJTMTUOPUIHOM Y aHa/TM3UPYIOLLEM
CKpelIMBaHWH, COCTaB/IeHUe TeHOTUTTNYeCKUX
CXeM CKpellUBaHusI

2. Boripocsl g1 Tecta

3. 3afauu Ha oripe/ie/ieHre BePOSITHOCTH
BO3HUKHOBEHHsI HaC/le[ICTBEHHBIX MMPHU3HAKOB
TIPU MOHO-, [IU-, TIOJTATHOPUAHOM U
aHa/M3MPYIOILeM CKpellUBaHuH,
COCTaB/IeHUe TeHOTUTTMYEeCKHUX CXeM




CKpeLIUBaHus

Tema 2.7 OrnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonipocs! st TecTa
B3aumogeicTBu | Hac/1eCTBEHHOCTH M U3MEHUUBOCTH 2. Pa3zpaborka rioccapust 2. I'noccapuii c onipe/ie/ieHHbIM [TepeuHeM
e TeHOB OrnpeziesiiTb BepOSITHOCTh 3. PelieHue 3az1au Ha orpezeneHue TePMUHOB
BO3HUKHOBEHUsI Hac/le[,CTBEHHbIX BepPOSITHOCTU BO3HUKHOBEHUSI 3. 3aiaun Ha onpeje/ieHe BepOSITHOCTU
NIPU3HAKOB IPU Pa3/IMYHBIX HaCJ1ejCTBeHHBIX IIPU3HAKOB I1PU Pa3/IMYHbIX | BOSHUKHOBEHUS HaC/1e[CTBeHHbBIX [IPU3HAKOB
B3aUMO/IeICTBUSX FeHOB TUIAax B3aUMOZeNCTBUS FeHOB, COCTaB/leHUe | NPU Pa3/IMYHbIX TUIaX B3aUMO/eNCTBUS
TeHOTUIIMYeCKUX CXeM CKpellBaHuUs TeHOB, COCTaB/IeHUe FeHOTUITNYeCKUX CXeM
CKpellBaHuUs
Tema 2.8 OrnuceIBaTh 3aKOHOMEPHOCTU 1. Tect 1. Bompocs! s TecTta
CueruieHHOe HaCJ/IeICTBeHHOCTA ¥ U3MEHUUBOCTHU 2. Pa3zpaborka rioccapust 2. I'noccapuy, C ornpefiesieHHbIM IlepeyHeM
HaceLoBaHue Ornpefensitb BepOSTHOCTb 3. Pemenuie 3a1au Ha ornpejesieHUe TepMHUHOB
TIPU3HAKOB BO3HUKHOBEHUs HaC/le[,CTBeHHbIX BEepPOSITHOCTU BO3HUKHOBEHUS 3. 3alaun Ha ornpejie/ieHe BepOSITHOCTU
TIPU3HAKOB IIPU CLIeI/IeHHOM Hac/1e/ICTBeHHBIX TIPU3HAKOB IIPU BO3HUKHOBEHUs HaC/IeCTBeHHBIX [PHU3HAKOB
Hac/eZl0BaHUU CLieTlJIeHHOM Hac/leJ0BaHUY, COCTaB/IeHHe TIpU CLIeTUIeHHOM HacJjleZloBaHUH,
TFeHOTUITMUeCKUX CXeM CKpellBaHUs coCTaB/IeHUe TeHOTUITMYeCKUX CXeM
CKpeLuBaHusl
Tema 2.9 OrnuchiBaTh 3aKOHOMEPHOCTH 1. Tect 1. Boripocs! a1 Tecta

I'eHeTuKa 110J1a

HacJ/1e/JCTBEHHOCTH U U3MEHUUBOCTH
OrnpegensiTb BO3MOKHOE
BO3HHMKHOBEHHE Hac/le[ICTBEHHbIX
MIPU3HAKOB

2. PaspaboTka rioccapust

3. PelieHue 3ajjau Ha oripe/iesieHre
BePOSITHOCTU BO3HUKHOBEHUS
Hac/ie/ICTBeHHBIX TTPU3HAKOB, CLIETIIEHHBIX C
TI0JIOM, COCTaBJIeHWe TeHOTUTTUYeCKHUX CXeM
CKpeIVBaHuUs

2. 'noccapuii, ¢ orpesie/ieHHbIM TIepeuHeM
TEPMUHOB

3. 3ajauu Ha oripejie/ieHe BePOSITHOCTH
BO3HHMKHOBEHHS HaC/1e[JCTBEHHBIX
TIPU3HAKOB, CLIETJIEHHBIX C TI0JIOM,
coCTaB/ieHUe FeHOTUITNYeCKUX CXeM
CKpellBaHuUs

Tema 2.10
I'eHeTnKa
yeJjIoBeKa

OnuceiBaTh 3dKOHOMEPHOCTH
Hac/1e4CTBeHHOCTH U U3MEHUKMBOCTH
OHPQAE]'IHTB BO3MOXXHOe
BO3HMKHOBEHHE HaC/1e JCTBEHHbIX
IMPpHU3HAKOB

1. Tect

2. Pa3zpaborka rioccapust

3. Pemienuie 3a/1au Ha ornpejesieHUe
BEPOSITHOCTU BO3HUKHOBEHHS
HacJ/ie[ICTBeHHBIX MPHU3HAKOB, UCTIOJIb3YS

1. Borpocs! fj1s1 TecTa

2. 'noccapwmii, c onpefie/ieHHbIM TIepeUHeM
TePMUHOB

3. 3ajauu Ha oripe/ie/ieHre BePOSITHOCTH
BO3HUKHOBEHUsI HaC/le[JCTBEHHbIX
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MeTO/Ibl TeHeTUKHU UesIoBeKa, COCTaB/IeHue
TeHOTUITMUeCKUX CXeM CKpelLlBaHUs

4. TToAroTOBKa YCTHBIX COOOIIeHuH C
Tipe3eHTaLield 0 Hac/1e/ICTBEHHbIX
3ab0s1eBaHMSAX yeoBeKa

TIPY3HAKOB, UCITIO/Ib3Ys METO/Ibl TeHeTUKH
yesi0BeKa, COCTaB/IeHWe reHOTUITUYeCKUX
CXeM CKpeLlUBaHUs

4. TlpeseHTalysi ¥ YCTHOe COODIIeHME,
COIJIaCHO ITepeyHI0 TeM

Tema 2.11
3aKOHOMEpPHOCT
Y UBMEHUYMBOCTHU

OnuckiBaTh 3aKOHOMEPHOCTU
HacJ/1e/JCTBEHHOCTH U U3MEHUYUBOCTH
OnpefenaTb TUN MyTaLuK MPU
repejiaye Hac/ae/ICTBeHHBIX TTPU3HAKOB

1. Tect

2. PemieHue 3a/ja4 Ha orpeie/ieHue TUTa
MyTalMy TIpY Nepejiaue Hac/ae/lCTBeHHBIX
TIPU3HAKOB, COCTaB/IeHWe TeHOTUITMUeCKUX
CXeM CKpelluBaHus (T10 TPyIIam)

1. Boripocs! /7151 TecTa

2. 3aziaum Ha oripe/ie/ieHue THUTIa MyTaLuu
TIpY Tiepe/iaue Hac/ieZICTBeHHBIX PU3HAKOB,
COCTaBJ/IeHUe TeHOTUITHYEeCKUX CXeM
CKpeluBaHus (T10 TpyTiram)

Tema 2.12 OrnuceIBaTh 3aKOHOMEPHOCTU 1. Tect 1. Borpocs! s TecTa
Cenexuus HaCJ/IeICTBeHHOCTA ¥ U3MEHUUBOCTHU 2. Pa3zpaborka rioccapust 2. I'moccapuii € onpe/ie/IeHHbIM [TepeyHeM
OpraHusMoB Ornipefensitb BOSMOKHOE 3. Pemenvie 3a71au Ha orpejesieHUe TepMUHOB
BO3HUKHOBEHHe Hac/e[J,CTBeHHbIX BO3MOJKHOI'O BO3HUKHOBEHUS 3. 3aiaun Ha onpejesieHue BO3MOXXKHOIO
TIPU3HAKOB Hac/1e/ICTBEHHBIX IIPU3HAKOB 10 CeJIeKLUHY, BO3HUKHOBEHUs HaC/leJCTBeHHBIX [PHU3HAKOB
CoCTaB/IeHUe TeHOTUITMYeCKUX CXeM T10 CeJIeKL|UH, COCTaB/IeHre FeHOTUITMYeCKUX
CKpelLuBaHus CXeM CKpellBaHus
Pa3pen 3 Teopus 3Bo/TIIOLIUMN

Pe3ynbTart 00yueHust

AprymeHTHpPOBaTh HEOOXOMMOCTE COXpPaHeHHs1 MHOr000pasysi OpraHM3MOB C Lie/Tbi0 OepeKHOTO OTHOIIeHHS K
OKpY’Karolllen cpefie

OwueHouyHoe MeponpusaTHe
PyOEXHOro (TeMaTHUYeCcKoro)

KonrposbHast paboTa “TeopeTrdeckue acrieKThbl IBOTIOLUM KU3HU Ha 3emsie”

KOHTPOJ1sA
O1neHOUYHOE MeponpUATHSA TeKyIero
Tema Pe3ysibTaThl 00yueHus o TeMaM porip y O1eHouHbIE CpeACTBa
KOHTPOJIA
Tema 3.1 XapakTepr30BaTh MPeJIIOChUIKY U JBWKYyILIre | 1. DpoHTanbHbINM OMpoC 1. TlepeyeHb BOIIPOCOB K
WcTopus CUJIbI BO3HUKHOBEHUsI MHOr000pasust BU/I0B 2. Pa3paboTKa /IeHTbI BpeMeHU Pa3BUTHS (hpoHTaIBHOMY OMpOCY
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3BOJIFOLIMOHHOI' O 3BOJIFOLIMOHHOI'O YUYeHUS 2. JleHTa BpeMeHU pa3sBUTHUS
y4eHUst 9BOJIFOLMOHHOI'0 YUeHUs
Tema 3.2 XapakTepr30BaTh NPeJIIOChUIKY U ABIXKYLMe | 1. @pOoHTaNbHBIN OMpoC 1. IlepeueHs BOIIPOCOB K
MMKpO3BO/MIOLIMSL | CUJTbl BOSHUKHOBEHUSI MHOT000pa3usi BU/I0B 2. CocraBiieHHe roccapust (poHTanbHOMY OIpOCY
2. 'noccapwii c oripefiesieHHbIM
repeyHeM TepPMUHOB
Tema 3.3 XapakTepu30BaTh IpeAIoCbUIKY U ABrwKylnre | 1. OueHrBaeMas JUCKYCCUS 1. IlepeueHs BOMPOCOB K
MakpOo3BO/TIOLMS | CHJTbI BOSHUKHOBEHUSI MHOT000pa3susi BU/IOB 2. Pa3paboTKa rioccapusi TEpMUHOB OLIeHUBaeMOM JIUCKYCCUU
2. I'moccapuii € onpefie/IeHHbIM
repeyHeM TEPMUHOB
Tema 3.4 XapakTepu30BaTh MPeAIOCbIKUA U JBWXKYyIMe | 1. @pOoHTaIbHBIN OMpOC 1. [IepeueHb BONIPOCOB K
BO3HUKHOBEHHWe | CHJIbl BOSHUKHOBEHHsI MHOT000pa3uisi BU/IOB 2. [loaroroska U rpeficTaBjieHue YCTHOI'O (bpoHTaIBHOMY OIMpOCY
Y pa3BUTHe COOOILeHNs ¥ JIEHThI BpeMeHH! 2. JleHTa BpeMeH! BO3HUKHOBEHUS

JKU3HU Ha 3emiie

BO3HUKHOBEHUA U DA3BUTHA )XUBOTHOTO U
PaCTUTE/IBHOI'O MHPa

Y Pa3BUTHS )KUBOTHOTO U
paCTUTeILHOTO MUPA U YCTHOE
cooOr1rieHre

Tema 3.5 XapakTepr30BaTh NPeJIIOCbUIKY U ABWXKYLMe | 1. @poHTaNbHbIN OMpoc 1. ITepeyeHb BONPOCOB K
[TpoucxoykeHue | CUIbl BOSHUKHOBEHHUSI MHOT00Opa3usi BU/I0B 2. Pa3paboTKa JieHT BpeMeHU U MeHTa/IbHbIX | ()POHTATILHOMY OTIPOCY
yesioBeKa — KapT Ha BbIOOD: 2. JleHTa BpeMeHU WU MeHTasbHas
aHTPOMOreHe3 “OBOJTIOLIVSI COBDEMEHHOT'0 YesioBeKa”, KapTa Ha BbIOOD U3 IepeyuHs
“Bpems ¥ IyTU pacce/ieHHs YesioBeka I10
riaHeTe”, “Bnusinve reorpadrueckoi cpeibl
Ha MopdoJ/ioruio U GHU3U0JIOTHIO UesioBeKa”,
“UenoBeueckue pachkl”, 00CyKieHHe
Paszpen 4 IKOJI0TUs

Pe3ynbTart 00yuyeHust

OKpY>Katollleii cpefie

APFYMEHTI/IPOBEITB H€O6X0,£[I/IMOCTL COXpdHEHUA MHOF006pa3I/IH OpraHM3MOB C LieJIbIO 6ep8)KHOFO OTHOLIeHHUA K

O1ueHouYHOE MeponpusaTHe

KonTponbHast pabota “TeopeTruecKkre acIieKThbl 9KOJIOTHN”
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PyOeXHOro (TeMaTHYeCcKoro)

KOHTPOJIsA

Tema Pe3ynbTarhl 00yueHHs 10 TeMaM OneHouHoe MeponpUATHA TEKyIero KOHTPOJIsA OueHouHble Cpe/CTBA
Tema 4.1 OrnuceIBaTh CBSA3b MeXXAY opraHu3MoM | TecT 1o 5KosoruueckuMm (paktopam U cpefiam Borpocs! g1 Tecra
OKO0JIOTUUeCKH | U CpeJioi ero obuTaHus JKA3HU OPraHU3MOB

e (haKkTophsI U
Cpefbl )KU3HU

Tema 4.2 OnuceiBaTh CBA3b MeXXAy opraHusmoMm | 1. CocrasiieHre cxeM KpyroBOpoTa BellieCTB, 1. Cxembl KPyroBopoTa BelleCTs,

[MTonynsaums, Y cpeJioii ero obuTaHus VICII0JIb3Y$1 MaTepyasbl JIEKLIUU VICII0JIb3Y$1 MaTepyasbl JIEKLIUU

coo011iecTBa, YcraHaB/vBaTh CBSA3b CTPYKTYPbI U 2. PellleHye NIpakTUKO-OPUEHTUPOBAHHBIX 2. IIpaKTUKO-OpHUeHTHUPOBAHHbIE

9KOCUCTEMBI CBOMCTB 3KOCUCTEM pacueTHBIX 3alaHUH T10 ITIepeHOCy BelljecTBa U pacyeTHble 3a/laHU 110 IIePeHOoCyY
9Hepruy B 3KOCHUCTeMax C COCTaB/IeHUe BellleCTBa U SHePIUU B 3KOCUCTeMax C
TpoUUecKrX 1iereit U MMpaMuz, 6MoMacchl U cocTaB/ieHue TPo(UUeCcKrXx Liernei u
SHepruu npaMu;, 6oMacChbl M SHEPTUH

Tema 4.3 OmnuceIBaTh CBA3b MeXXAy opraHu3smMoM | 1. OueHrBaemasi JUCKYCCUS 1. [TepeueHb BONPOCOB K OL{eHUBaeMOU

buocdepa - Y CcpeJioii ero oOuTaHUs 2. Tect JIACKYCCUU

ryobanbHast YcTaHaB/vBaTh CBA3b MEXIY 3. PelieHre 1IpakTUKO-OpPUEHTUPOBaHHBIX 2. Boripocel g1 Tecta

9KOJIorMuecKa | CTpyKTypamu 6uocdepsl pacueTHBIX 3a7lau Ha OIlpe/e/ieHHe IIomaau 3. IIpakTUKO-OpUeHTHPOBaHHbIe

1 cucTema HaCaKJeHUH [/1s1 CHY)KeHUs! KOHL|eHTpaLuy pacueTHbIe 3a/jla4M Ha Olpeie/ieHue
YTJIEKUCJIOTO Tra3a B aTMoC(epe CBOero pernoHa T/I0ILAM HAaCaK,eHUH J1/1s1 CHYDKEeHHUs
TIPOKUBAHUSA KOHL|eHTpaLUy YIVIEKUCJIOro rasa B

aTMocgepe CBOero perrnoHa Ipo>KUBaHUs

Tema 4.4 OrmceIBaTh T100abHBIE U 1. Tect 1. Borpocs! /1 Tecta

Biusaue pervoHabHbIe SKOJIOTHUecKue 2. PellleHye NIpakTUKO-OPUEHTUPOBAHHBIX 2. IIpakTUKO-OpHUeHTHPOBaHHbIe

AHTPOTIOTeHHBI | TPOO/IEMBI ¥ TTyTH UX MUHUMH3ALUN pacyeTHBIX 3aZlaHUM 110 COXPaHeHWI0 IPUPOJHBIX | pacyeTHbIe 3a/laHus 10 COXPaHEHUIO

X (hakTopoB Ha | [Ipeparate criocoObl 1€HCTBUS 10 pecypcoB CBOero permoHa IpoKUBaHUs TIPUPOJHBIX PeCypCOB CBOEr0 peruoHa

buochepy 0e30MmacHOMY TIOBe/IEHUIO U CHIPKEHUIO TIPO’KUBAHUA

BJIMSIHUS Ue/I0BeKa Ha MIPUPOJHYIO
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cpeny
Bri6MpaTth Mepbl /1711 COXpaHeHUsI

Ouopa3HooOpasust
Tema 4.5 WHTeprnpeTUpoBaTh pe3yIbTaThl 1. OtieHviBaeMast MCKYCCHUsT 1. TlepeueHb BOIIPOCOB K OL[EHUBAEMOIA
BrusiHue TIPOBE/IEHHOT0 OUO3KO/IOrUUECKOT0 2. BbINo/iHeHus PAKTUUECKUX 3a/JaHU: [IMCKYCCHU
COLIMA/IbHO- 5KCTIePUMEHTA C UCTI0Ib30BaHUEM “OmnpezeneHye CyTOYHOTO PALjMOHA TIUTAHUs”, 2. 3ajiaHuist MPaKTUUECKUX paboT

9KOJIOTUUECKH | KOJTMUeCTBEHHBIX METO/I0B
x (haKTOpOB Ha

“Co3aHre UHIVMBUTyalbHOW MaMSITKH T10
OpraHu3aluM paloHaIbHOU (Pu3nuecKon

3. Otuet o naboparopHoit paboTe

310pPOBbE aKTUBHOCTH”
yesioBeKa 3. BrimosiHeHHe 1abopaTopHO# paboThI Ha BLIOOD:
"YMcTBeHHasi paboToCrIocOOHOCTh",
"BiusiHye abroTHUecKux (haKTOPOB Ha ueioBeKa
(HM3KHMe U BbICOKHWE TeMriepaTyphbl)"”
Pa3gen 5 buonorusa B )KU3HH
AHanu3upoBaTh TUUECKHE aCTIeKThl COBPEMEHHBIX UCC/IeJOBaHUM B 00/1aCTH OMOTEXHOJ/IOTHY U TeHeTHUeCKUX
Pe3ybTat 00yuyeHus .
TeXHOI0TUH
OwueHouHoe MeponpusaTHe
PyOEXHOro (TeMaTHUeCcKoro) [IpencraBneHue pe3y/ibTaTOB pellleHUs KeHCOB (BBICTYI/IEHME C TIpe3eHTalen)
KOHTPOJIsA
Tema Pe3ysbTaThl 00yueHHs 10 TeMaM OneHouHoe MeponpUATHA TeKyllero KOHTpoJsa | OneHouyHble cpeacCTBa
Tema 5.1 AHanm3upoBaTh 3TUUYECKHe aclieKThl COBpeMeHHbIX | BhImo/iHeHMe Kelica Ha aHa/iu3 UHGOpPMaLK O 3ajaHue Keiica

buortexHosoruu B I/ICC]'Ie,ZLOBaHI/Iﬁ B 00/1aCTH OMOTEXHOIOTHUH U

HayUHBIX JOCTHUXXEHHAX B 00/1aCTH TeHeTHUeCKUX

JKU3HU KaXKZ0ro reHeTUYeCKUX TeXHOJIOTMU TeXHOJIOTMM, K/IeTOUHOW UH)KeHepUH, MUILIeBbIX
6rioTexXHOI0T Ui
Tema 5.2.1 AHanv3upoBaTh 3TUUeCKHe aclleKThl COBpeMeHHbIX |BrinosiHeHue Kelica Ha aHau3 UHGOpMaLUU O 3ajaHue Keiica
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buorexHosioruu B
MeIuLIHe U

HCCIeloBaHUM B 00/1aCTH OMOTEXHOJ/IOTHU U
TreHeTUUeCKUX TeXHOJIOTHi

pa3BUTHUM OUOTEXHOIOTUM B MeJULIMHE U
(dapmauyu

(apmaryu
Tema 5.2.2 AHanM31MpoBaTh 3TUUeCKHe aclieKThl COBpeMeHHBIX |BrinosiHeHMe Kelica Ha aHamu3 UHGopMalvu o 3asiaHue Keiica
BroTexHo/MOTMU U | UCC/IeloBaHUM B 00/1aCTH OMOTEXHO/IOTHU U pa3BUTHUM OUOTEXHOIOTUM C UCIIO/b30BAHKEM
JKUBOTHBIE reHeTHYeCKuX TeXHOJIOTUi JKUBOTHBIX, IPUMeHeHNe TIPOJyKTOB
61OTeXHO/IOTHY B )KU3HHU UesioBeKa
Tema 5.2.3 AHanv3upoBaTh 3TUUeCKHe aclieKThl COBpeMeHHbIX | BrirosiHeHMe Kelica Ha aHaau3 UHGOpPMaLUU O 3aziaHue Keiica
BUOTEXHOMOTMM U | UCC/Ie/IOBaHUM B 00/1aCTH OMOTEXHOIOTHUH U Pa3BUTHM OMOTEXHOJIOTUM C UCITIO/Ib30BaHUEM
pacTeHus reHeTUUeCKUX TeXHOJIOT UM pacTeHuit
Tema 5.2.4 AHanu3upoBaTh 3THYeCKHe acrieKThl COBpeMeHHbIX | BbIrnosiHeHue Kelica Ha aHaiu3 UH(GOpMaLUM 0 3asiaHue Keiica

buorexHonoruu B

HCC/IeIoBaHUH B 00/1aCTH OMOTEXHOJ/IOTHH U

Pa3BUTHH MPOMBIIIIEHHON OMOTEeXHOJIOTHI

NIPOMBIIIEHHOCTH | FeHeTUYeCKUX TeXHOJIOTHUI

Tema 5.2.5 AHanu3upoBaTh ITUYECKHe acTieKThl COBPeMeHHbIX | BoirmosiHeHue Kelica Ha aHanu3 UH$opMaLu 00 3ajaHue Keiica
ConuanbsHo- WCC/IeJOBaHUM B 00/1aCTH OMOTEXHOIOTUH U 3TUYECKUX aCTeKTax pa3BUTHS OMOTEXHOIOTHIA

TUYeCcKue reHeTUYeCKUX TeXHOJIOTUM

aCIeKThbl

OroTexHoI0THi

Paszpen 6 buosKosrornueckue uccie0BaHuA

Pe3ysbTar 00yuyeHus

HCC/IeJOBAaHUM Ha )KMBBIX 00BEKTaX

BrIgBISTE MPUUYHWHHO-CJ/IeICTBEHHbIE CBA3U MEXY O10/IOTUUeCKUMU O6'b€KTaMI/I, rnponeccaMu U sABJ/IEHUAMHU ITyTEM

OwueHouHoe MeponpusaTHe
PyOEXHOro (TeMaTHYecKoro)

[TpeacraBiieHue pe3ybTaTOB BIMOJHEHUS yueOHO-MCC/Ie/[0BATeTIbCKUX MPOEKTOB (BLICTYTIEHHE C MPe3eHTaliel)

KOHTPOJIs
Tema Pe3yibTaThl 00yueHus 10 TeMaM OneHouHOe MepONPHUATHA TEKYILero KOHTPoJist OuneHouHbIe CpeJCTBa
Tema 6.1 OnuceiBaTh METO/BI BeirosiHeHUe 1ab0paTOpHBIX paboT Ha BBIOOP B MUHUTPYTINAX: OTueT 0 BHINOJHEHUH
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OCHOBHBIE
MEeTO/IbI
OMO03KOIOTUUYECKU
X WCC/IeJOBaHUM

OM09KO0JIOrMYeCKHX UCC/IeJOBaHUN
[T1aHUpOBaTh OMO3KOIOTUUECKUH
9KCTIEPUMEHT

1. BsiusiHue TemriepaTypsl Ha pocTa U (pr31U0/I0THUeCKYH0
aKTUBHOCTb [IPOXKKEBbIX K/IeTOK

2. BnusiHue yryieBO/IOB Ha pocTa U (hHM3U0I0TUUeCKYI0
aKTUBHOCTb [IPOXKKEBbIX K/I€TOK

3. CoueTtaHHOe B/IMsIHUE TemIlepaTyphbl U YIJIeBOJ0B Ha poCTa U
($U310I0TMUeCKYH0 aKTHBHOCTD JIPOXOKEBBIX KIeTOK

yueOHO-
UCCJIe/I0BaTebCKOrO
TpOeKTa

Tema 6.2
Buroskonornueck
W1 5KCIIepUMEeHT

[TpoBOANTH 6HMO3KOIOTHUECKHIA
5KCIIepUMEeHT

[1naarpoBaTh OMOIKOIOTHUECKUNA
3KCIIePUMEHT

VHTepripeTUpOBaTh pe3yIbTaThl
MPOBe/IeHHOI0 OM03K0/I0TMYeCKOro
5KCIepUMeHTa C UCI0/Ib30BaHUeM
KOJIMYeCTBEHHBIX METO/0B

BeinoniHeHne yueOHO-HMCCIe0BaTeMbCKOTO TIPOEKTa Ha BHIOOP:
1. OneHka KauecTBa aTMOC(epHOro Bo3yxa

2. O1leHKa KayecTBa MOYB MeTOJ,0M (PUTOTECTUPOBAHUS

3. OujeHKa KauecTBa BOJ, IIOBEPXHOCTHBIX BOZ0EMOB T10
OpraHo/IenTHYeCKUM U (PU3UKO-XUMHUUEeCKUM CBOMCTBAM

4. Bnusinve ITAB Ha pocT 1 pa3ByTHe CeMsH BbICIINX pacTeHUN
5. BiisiHue coneBOro 3arpsi3HeHUs Ha poCT U pa3sBUTHe CeMsH
BBICILIMX paCTeHUU

OTueT 0 BBINOJTHEHUU
yueOHO-
HCCJIe/I0BATeIbCKOTO
TpoeKTa
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2. OueHouHble CpeACTBa MO AucHuIuiMHe «buosiorus»

OrieHOUHBIE MEPOTIPUATHS TEKYIIIEro KOHTPOJIS (THIIBI):
3aiaHus, HaNMpaB/IeHHbIe Ha CMCTeMaTH3aLHI0 U 00001eHHe
TeopeTu4yeckou HHGoOpMaLum:
- 3arojiHeHue Tabsuig
- pa3paboTKa JIeHTbl BpeMeHH!
- pa3paboTKa ryioccapus
- pa3paboTKa MeHTa/bHOMW KapThl

3apaHusl, HanpaB/ieHHbIe HA ()OpMUPOBaHUEe WM NIPOBePKY 3HAHMU:
- TeCT
- OLeHMBaemasi JUCKyCCHSs
- (ppoHTaNBHBIA OMPOC
- obcykaeHue 10 BOTpocaMm JIeKLMU (BCTpevaeTcst y Hac TOJbKO 1 pa3)
- YCTHbIe CcOO0OIIIeHNs C Mpe3eHTaLuei

3apaHusi, HanpaB/ieHHbIe HA (OPMHUPOBaHHEe MPAKTUYECKHUX YMeHHUI
1 HaBBIKOB
- yaboparopHas pabora
- pellieHHe 3a7a4
- TIPAaKTHUKO-OPUEHTHPOBAHHbIE pacyeTHbIe 3a/laHus
- Kelic Ha aHa/M3 UHGOpPMaLUU
- yueGHO-HCC/IeI0BaTe/IbCKUM TIPOEKT

2.1. OueHouHble CpeACTBAa TeKYyLero KOHTPOJIA MO0 AUCHUIIAHE
«buosorus»

Tekyiuii KOHTPO/JbL pe3y/JbTaTOB OOy4YeHHs] MOXKHO OCYIIEeCTBJISITh
pa3/IMuUHbIMA METOJAMHU KU C TIOMOIIbI0 Pa3/IMUHBIX OLIEHOUHbIX cpeAcTB. [lo
auciuriiHe  «buonorus» B KaueCcTBe  CPEeACTB  TEKYIero KOHTPOJIS
MPUMEHSTIOTCS  3a/laHusI B TeCTOBOW (opme; TaOJUIel; BU3yaM3arjus
TeOpeTUYecKoro Marepuasna B (hopmare JieHTbl BDeMEHU U MeHTa/llbHbIX KapT;
pellieHre KelCOoB U Apyrue OlleHOUHble MaTepuasbl. Huke npuBefjeM mpuMephbl
HEKOTOPBIX U3 HUX.

2.1.1. 3ajaHuA, HaNpaBJ/IeHHbIEe HA CHCTeMaTH3aL1I0 1
00001IeHNe TeopeTHUecKoi HHopManuu

1. 3amo/iHeHHe Ta0/ MBI

Ha3BaHue TemMbl buosorus Kak HayKd

OrnuceIBaTh METObI UCC/I€JOBAHWA Ha MOJIEKY/IAPDHOM U

Pe3yibTaT 00yuyeHus mo Teme
K/IETOUHOM yPOBHE
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OO0uHe KOMIeTeHI[UH OK 02

dopMy/IMPOBKA 3aJJaHUs: 3ario/HKTe Tabuily “BKiiaji yueHbIX B pa3BUTHeE
buonorun”, ykaszaB yueHOTO, BpeMeHHOU 1epyro/, paboThl HajJ, OTKPLITHEM U
JlaiTe KPaTKY0 XapaKTePUCTUKY OTKPBITHS, UCIIO/Ib3Yys MaTepuasl JIeKL1H,
yueOHHWKa, MHbIe UICTOYHUKH UH(OPMALIUH.

Tabsmila — BkiiaJ| yueHbIX B pa3BUTHe OUOI0THUN

YyeHbIit BpemenHoit KpaTkasi xapakTepruCTHKa pabOThI yUeHOTO
TIepUoz

Kpurepuu oLieHUBaHUS 3a[aHUS:

“5” - Tab/M1]a BLITIO/IHEHA B TTIO/THOM 00beMe

“4” - B x0/le 3aro/iHeHus1 TabULIbI MaTepra OTpaXkeH He MOJIHOCTbI0, UMEIOTCS
He3HauuTe/IbHble HETOUHOCTU, HeJ0YeThI

“3” - B X0/ 3aro/iHeHus Tab/UIbI MaTepra OTPaXkeH He TTOTHOCTBI0, UMEHOTCS
3HauyuTe/IbHble HETOYHOCTH, Hel0ueThl

“2” - Tabsuija orpaxkaeT MmeHee 50% MaTepHaa WiM He BBITIOJTHEHA

2. Pa3paboTKa JIeHThI BpeMeHH

Hassanue TeMbI OHTOreHe3 )KMBOTHBIX 1 Ue/I0BeKa
Pe3ynbTaT 00yueHHs MO OnuchIBaTh CTaZIMM OHTOre€He3a >KUBOTHBIX U
TEeMe yeloBeKa

O01He KOMIIeTeHI{UH OK 02, OK 04

dopMy/IMPOBKaA 3afilaHMsA: CO3/jaliTe IEHTYy BpeMeHU, OTPaXKatoliyto
3Tarbl OHTOre€He3a OTAe/TbHOMN TPYIIbI JKUBOTHBIX HU/TH Ue/I0BeKa C KpaTKOU
XapakTepuCTUKOMW. Ha3BaHus ctaguii JO/DKHBI OBITH PaCIio/IOXKeHbI B
XPOHOJIOTUUECKOM TIOpsiIKe, OCHAII|eHbl KpaTKMM OMMCaHHeM OCHOBHBIX
V3MeHeHU, MPU/I0’KeHbl PUCYHKU. 3aflaHKe BBITTOHSIeTCS B MajibIX rpynmax (3-
4 yesi0BeKa)
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3. Pa3paboTka MeHTa/IbHON KapThl

Ha3BaHue TeMbI CTpoeHue opraHu3ma
Pe3ybTaT 00yueHHs MO OnuceIBaTh CTPOEHHE U B3aMMOCBSI3b UaCTel
TeMe MHOT'OKJ/IETOUHOI'0 OpraHM3Ma
OO01He KoMIIeTeHI{U! OK 02, OK 04

@opMy/MpPOBKA 3aJjaHMsA: COCTaBbTe MEHTa/IbHble KapThl IO
K/acCU(PUKalMM TKaHel, OpraHOB W CUCTeM OpraHoB. B kapre otpasure
0COOEHHOCTU CTpOeHUSs, HYHKIUM 00heKTOB. BBl MOXKeTe 00beIMHATE 00bEKThI
T0 BBITO/IHSIEMOM (DYHKLMW W/ 10 CUCTeMe OpraHoB.

[Tpu BBITIOJIHEHWH CTYZ€HThI pacripe/ieissiioTCsl Ha Masible Tpynmbl (1o 2-3
yesioBeka).  3ajlaHude  siBAsieTCsl  MpodeCcCHOHATbHO-OPUEHTUPOBAHHBIM.
CryzeHTbl, oOyyJaroliuecs: mpodeccru/CrieliiaTbHOCTA CBSI3aHHOM € 00BHeKTOM
u3yueHuss “PacteHuss” pa3pabaThIBalOT MEHTa/IbHYI0 KapTy I10 CTPOEHUIO
opraHv3Ma pacTeHud (TpyIIbl MOXXHO pa3fie/iuTh MO OTAelaM pacTeHWM:
MOXOBHU/JHbIE,  TUIAayHOBUJHbIe,  XBOIE€BU/HbIe,  TallOPOTHUKOBUJHbIE,
rojioCeMeHHbIe, TOKPLITOCEMEHHBIE). CTyJeHThI, oOyuarorecs
nipodeccru/crieliuaJbHOCTU CBsI3aHHOW C 00BbeKTOM u3ydyeHus “KuBOTHbIe”
pa3pabaThiBalOT MeHTalbHYIH0 KapTy IO CTPOEHUI0 OpraHu3Ma >KUBOTHBIX
(Tpynmbl MOKHO pa3fie/iuTh TI0 TWIMAaM UM KjaccaM >KUBOTHBIX. THIIbL:
KUILIEYHOTIOJIOCTHbIE, TUIOCKWE UepBH, KpYIJ/ble YepBH, KOJibYaThble UEpPBH,
MOJITFOCKH, WieHHuCcToHoTHe. Kiacchl: XpsiiieBbie PbIObI, J0TacTeriepbie phIObI,
ambubuM, TIpecMbIKaroIecsi, MTULB], M/ekonurtawiye). CTyaeHTl,
oOyuatoriecs: Tpodeccru/criel[iabHOCTH CB3aHHONW C 0OBEKTOM H3yuyeHUs
“YenoBek” pa3pabaTbIBalOT MeHTaJbHYIO KapTy IO CTPOEHHIO OpraHu3Ma
yesioBeKa.

ITpu pa3paboTKe peKOMeHyeM HCTI0/b30BaTh MHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WY PYrOro UHCTPYMEHTA [I/Is1 CO3/IaHUsl MeHTa/IbHbIX KapT.

[Tpumep yacTy MeHTabHOW KapThl:

CepaeYHO-COCYANCTanA CMCTEMA

nnweson
H{eAyAO4YHO-KMNLLUEYHBIA TPAKT

KMWEYHNE OBEHAQUATWNEDCTHAA KMWKA
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KpuTepuu OLIeHUBAHNSA MEHTA/TLHON KapThI:
«5» - 8-9 ba/IoB; «4» - 7 0a/10B; «3» - 5 0a/N/I0B

3 6aia 2 6ata 1 6ann
CojepxaHue Wudopmarius Wudopmarius Wudopmarius
Trpe/iCTaB/IeHa B TrpeJiCTaB/IeHa, HO Trpe/iCTaB/ieHa YaCTUYHO
TIOJTHOM 00beme VIMEIOTCSI HeTOYHOCTH
I'pa¢uueckoe MHoroctyneHyaras MHorocryneHyaras [TpocToli «mayuok»
odopmiieHne KapThl | KapTa c fobaBieHreM | KapTa

KapTUHOK, 3HAKOB.
Ncnons3oBaHue
pa3HbIX LIBETOB Ha
ornpeiesieHHbIX
BeTBSX.

JIeKCHUKoO-
rpaMmaTruyeckoe
odopmieHue

Kapra He copepxut
OIIMOOK M OIeyaToK

Kapra He comepxut
rpyObIX TPaMMaTHYeCKHX
OIIMOOK WU OITeYaToK,
KOTOpbIe ObI OTBJIEKA/IN
BHUMaHHe YUTATeJst OT

CO/iepyKaHuUsI

Kapra cogepxut Tak
MHOT0 TPyOBIX
rpaMMaTHUYeCKUX
OLIMOOK M OITeYaTok, UuTo
ee Cofiep>KaHue TPYAHO
BOCITPUHUMAETCsI

4. Pa3pabotka riioccapus

Ha3panue TeMbl

OcCHOBHBIe TIOHSATHS TeHeTUKU

Pe3ysbTaT 00ydyeHus: mo Teme

OnuceIBaTh 3dKOHOMEPHOCTH HaC/1eJCTBEHHOCTU U

N3MeHUYNBOCTHU

OO01ue KOMIeTeHI[UH

OK 02

®opMy/IMPOBKa 3a/JaHUsA: COCTaBbTE TJI0CCAPUH C OmpejiesieHussMU 110 TeMe ”OCHOBHbIE
TIOHATHS T€HETHUKA”, UCIT0/Ib3ysl MaTepyasbl JIEKI[UH, yueOHUKH, CJIOBApH.

IIpumepHBIN NepeyeHb TEPMUHOB:
AnbTepHaTUBHbIE [IPU3HAKU

AnnesybHbIe TeHBI
HeannenbHble reHbI
JJOMUHaAHTHBIN MPH3HAK
PeliecCUBHBIN MpPH3HAK

['OMO3UTOTHBIN OpraHU3M
['eTepo3UroTHBIN OpraHK3M

Ienotun
denoTun

IurubpuHOe CKpeIrBaHUe
Yuicrast muHUs

I'ubpusa

HacnepctBeHHOCTB
N3MmeHurBOCTD
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2.1.2. 3agaHusi, HanpaB/ieHHble Ha (popMHpOBaHUEe WIM NPOBEPKY

3HaHUHU
1. ®poHTabHBIN 0NPOC
Ha3Banue Tembl VicTopusi 3BOJIFOLIMOHHOIO YYeHUs

XapakTepr30BaTh NPeJIIOCHUIKUA U JBUKYILUE CUJIbI

Pe3ynbTar 00yueHHs 110 TeMe
BO3HUKHOBEHUsI MHOT000pa3susi BUZIOB

OO01He KOMIeTeHIuH OK 02, OK 04

IIpumepHbIN NepeyeHb BONPOCOB K (ppoHTaILHOMY onpoCy
KakoBbI cu/ibHBIE U C/1abble CTOPOHBI CHCTEMBI OpraHuueckoro mupa K. JIunHes ?
CdopmynupyiiTe 0OCHOBHBIE MOJI0XKEHUST 3BOMIOLMOHHOM Teopuu XK. b. Jlamapka.
[TepeuncivTe npeAroCbIKU BOSHUKHOBEHYS JapBUHM3Ma
[TepeunicivTe OCHOBHBIE MOJIOKEHUSI CHHTETUUECKON TEOPUU 3BOTIOLIUU

PN

Kputepun oLieHBaHUS:

«5» - OTBeT MOJIHBIN, pa3BepHYThIN

«4» - OTBeT JI0CTaTOYHO TOJIHBIN, HO eCTb HETOUHOCTU
«3» - OTBeT KpPaTKUI WY C TPyObIMH OLIOKaMH

«2» - OTBeT HeBEePHBIN WM OTCYTCTBYeET

2. TloAroToBKa YCTHBIX COOOIIEHUH C Mpe3eHTaIue

Ha3BaHue TemMbl I'eHeTuKa yesioBeKa

OnuceIBaTh 3aKOHOMEPHOCTH Hac/1eJCTBEHHOCTU U
M3MEeHYHBOCTU

Pe3ynbTar 00yueHus 110 TeMe

OnpezienisiTb BO3MOYKHOe BO3HUKHOBEHUE

HaC/j1eJCTBEHHBIX IMTPU3HAKOB

OO01ue KOMIeTeHI[UH OK 01, OK 02

®opMy/TMPOBKA 3a/ilaHUsL: TIOArOTOBBTE YCTHOE COODIIeHre U TTpe3eHTal[|io 00 0IHOM
Hac/ieIcTBeHHOM 3abosieBaHuM U3 repeuHsi. PaboTa BbINoOHsIeTCs B rapax. B cTpykType
COO00IIIeHNsT ¥ Ipe3eHTal[iHd He0OX0AMMO OTPa3UTh:
1. HasBanue 3abosneBanust
2. Twunu3anms 3abo/1eBaHUsS
a. A) reHoMHoOe / reHHOe / IOJIMTeHHOe / XPOMOCOMHOE€
b. bB) ayrocoMHO-IOMUHAHTHOE / @y TOCOMHO-PeLieCCUBHOE / CLIeMJIEHHOe C
T10JIOM
Cy1HOCTh MyTaluu (Ha KJIETOUHOM YPOBHE)
KnuHuueckvie posiByieHust 3a00/1eBaHUsI
YacToTa BCTpeyaeMOCTH
[dwuarsnoctuka

ok w
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Sk W=

Wcrounuky nHdopMalyu.

IIpuMepHBI epedYeHb HAC/IEACTBEHHBIX 3a00/1eBaHUH Ue/I0BeKa

CuHpOM DHresibMaHa
MyxkoBucLA03

Cunppowm ITrpcona
Cungpowm [layHa,
Cunzpom KnatindenbTepa,
Cungpowm lleperieBckoro-
TepHepa,

YeK-/TUCT /ISl OL[eHKH Mpe3eHTalHu

OreHuUTe Mpe3eHTalMIo M0 CJ1eyHOIIUM KpUTEPUSsIM:

7. CuHApom DpBap/ica,

8. CuHIPOM «KOlllaubero Kpuka»
9. CeprnoBUJHOK/IETOUHAS aHEMUS
10. Hetipodrbpomaro3

11. TanbTOHU3M

12. Temodunus

13. ®eHunkeToHypUs

OJIeMeHThbI COZiepKaHus

Hamvune | OrcyrcTBHe

1. TUTy/IBHBIN Clal],

1.1 | Ha3Banwue 3aboneBaHust

1.2 | CBegenus 06 aBTOpax

2. ITaHa mo/iHas TUMU3alys 3a00/1eBaHUsS

3. [TokasaHa CyL[HOCTb MyTaLUX

4. Onucanbl KTMHUUECKKe TIPOsIB/IeHUS
3abo/ieBaHus

5. YKaszaHa 4acToTa BCTpe4aemMoCTh

6. OnucaHa JUarHOCTHKa

7. Yka3aHbl ICTOYHUKHU UH(POPMaLUU

8. CobroieHre eJUHOTO CTHJIS TIpe3eHTal[|uH

9. Martepuan 6T IHTEpeceH

10 Martepuan ObLT MoIe3eH

IITkana nepeBoja 6a//yIOB B 0TMETKY

12-11 6annoB - «5»

10 - 8 6annoB - «4»

7-6 6aIoB -«3»

MeHee 6 6a//I0B UM OTCYTCTBHE PAOOTHI - «2»

AOHOJIHI/ITEJIBHI:IQ CBeleHUA /I MpenojaBaTe/is.

B 11es151x n36e>kaHue MOBTOPEHHs TeM TIpe3eHTali, MperioZiaBaTeit0 peKOMeHAYeTCsI
pacripefie/iuTb KOHKPeTHbIe TeMbI CpeJiy TPYIII yualuxcsl.

3. OneHuBaemas JMCKYCCHUA

Ha3Banue TeMbl

Buoccbepa - rnobasbHast 9K0JI0ruyecKasi CUCTeMa

Pe3ysibTaT 00yueHHs Mo Teme

OmnuckIBaTh CBS3b MeXA1y OpraHru3MOM U CpE,E[Oﬁ ero

obOuTaHus

YcTaHaBMBaTh CBsI3b MY CTPYKTypamu 6rocdepbl
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OO0uHe KOMIeTeHI[UH OK 01, OK 02, OK 07

IIpuMepHbIii epevyeHb BOMPOCOB K OI[eHUBAaeMOM JUCKYCCUH

1. T'nobanbHOe noTerieHWe: MU WM peaTbHOCTH? UTO BaM U3BECTHO O IaHHOM
siBreHnn? Kakue (hakThl Cyl[eCTBOBAHUS WM OTCYTCTBUS I7100a/IbHOTO MOTeTIeH st
BaM M3BeCTHbI?

2. OObsicHUTe, Kakue (aKTOPbl OTPaHUUYMBAIOT PacIIPOCTPaHeHHe >KU3HU B aTMOC(depe,
nuTtocdepe, ruapocdepe.

3. Kak M0)KHO 0XapakTepu30BaTh UCTOPUUECKHE U3MEeHEHUs POJIM UesloBeKa B
buocdepe?

4. B uém cocToUT LIEHHOCTb OXpaHbl Oropa3Hoobpa3usi? UTo MpUBOJUT K COKPAIIeHHIO
buosoruueckoro pasHoobpasus? [Touemy z/isi uesoBeueCTBa BaKHO He JIOMYCTUTh
obegHeHus1 buopasHoobpasus?

Kpurepuu oLieHUBaHUA:

«5» — AKTMBHOe ydyacTHe B JUCKYCCHMH. BpICKasbiBaHMe COOTBETCTBYET 3aJlaHHOM TeMe,
XapaKTepu3yeTcsi BBICOKOW WH(OPMaTUBHOCTbIO W  OPUTMHAIBHOCTBHO, apryMeHTbl
Mo/IKperyieHbl yoeJuTe/TbHbIMU ITPUMepaMHu.

«4» - JloCTaTOYHO AaKTUBHOE yuyaCTHe B [UCKYCCUU. [lomyckaeTcss He3HauUTe/bHOe
OTKJIOHEHWe OT TeMbl [UCKyCCHMU. BbICcKa3blBaHMe HOCUT OTYaCTA TPHUBUA/IbHBIN,
TIOBEPXHOCTHBIM XapakTep. He Bce aprymeHTHI NOJKpeIIeHb] IPUMepPaMHU.

«3» — IlaccuBHOe yuacTMe B [UCKYCCHMU. BpICKasbiBaHMe XapaKTepu3yeTcsl HU3KOU
MH(OPMAaTHBHOCTBIO, CTEPEOTUITHOCTBIO, He OTpa)kaeT [10JIHOI0 TOHUMaHUs TeMbl JUCKYCCHH.
AprymeHTbI CpOpMyIHUpPOBaHbl abcTpakTHO. [IprMephbl OTCYTCTBYIOT.

«2» - IlaccuBHOe yuyacTue B IWCKYCCHU. BpICKasbiBaHWe He COOTBETCTBYeT 3a/laHHOU TeMe,
OTCYTCTBYIOT apryMeHTHI B 110JIb3y KaKOW-TMO0 TOUKYU 3peHusl.

Jlono/IHUTe/IbHBbIE CBe/leHM /ISl Iperno/jaBareis.

[uckyccuro MoZiepypyeT mnperofiaBate/ib. B Hauane JUCKYyCCUU OH 3a/laeT ClyliaTessm
HEeCKOJIbKO K/TFOUeBBIX OCTPBIX BOTIPOCOB, MOOY»K/ast UX BCTYNUTh B 06Cy»kaeHue. [Janee
MOCTETIeHHO B XO/Ie TUCKYCCHUU 00CY>KIAI0TCSI BCe TIOCTaB/IeHHbBIE BOMIPOCHI, YUaCTHUKH
BbICKa3bIBalOT CBOE MHEHHE.

4. O0cyXieHHe 10 BONPOCaM JIEKI[HH

Ha3BaHue TemMbl JKu3HeHHBIHN 1[UKA KIeTKUu. MuTo3. Meiio3
Pe3ysbTaT 00yuyeHusi mo Teme XapaKTepr30BaTh )KU3HEHHBIN LUK/ KIeTKH
OO01ue KOMIeTeHI[UH OK 02, OK 04

IIpuMepHbBIN NepeyeHb BOMPOCOB /1A 00CYKAeHUA
Kakue n3meHeHus B K/leTKe MPeJIIeCTBYIOT JeJIeHUI0?
OxapakTepu3yiiTe ¢a3bl MUTO3a U KPaTKO PAaCCKa)KUTe, KaK MPOMCXOJUT TOT TIpoLiecC.
B uem 3ak/rouaeTcs 6MoI0rHyecKoe 3HaueHue MUTO3a?
YeM Meli03 OT/IMUAeTCsI OT MUTO3a?
B uem 3ak/rouaeTcs 6MoIorHyecKoe 3HaueHue Meiosa?

AR

5. Tect
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Ha3BaHue TemMbl BBaHMOAeﬁCTBHe reHoB

Pe3yanaT Oﬁy‘lEHl’lﬂ o Teme Onpe,qenﬂTb BE€POSATHOCTE BO3HHMKHOBEHHSA

OnuceIBaTh 3dKOHOMEPHOCTHU HaC/leJCTBEHHOCTU U
N3MeHUYHBOCTH

Hac/1e/[CTBEHHBIX MPHU3HAKOB TIPU Pa3/TMUHbIX
B3aMMO/IEMCTBUSIX T€HOB

OO01ue KOMIeTeHI[UH OK 01, OK 02

IIpumep TecToBOro 3afaHus

1. K B3aumMo/ieMCTBUSIM ajlieIbHbIX T€HOB HE OTHOCST:

1) snucTas, nonMMepuro, MoAU(ULIMpYIOLLiee AeliCTBIe FeHOB

2) Kooreparyio, MHOXKeCTBEHHBIN asijieiu3m

3) cBepXJOMUHUPOBaHKE, KOMIJIEMEHTapHOCTh

4) KOJOMUHHPOBaHKe, TPOMEXXYTOUHOe JOMUHUPOBAHUE

[TposiB/ieHWe y TeTepo3WroT T[IPU3HAKOB, AeTePMUHUDPYEMbBIX [ABYMs asijiesisiMd
Hab/ro1aeTCs IpHu:

1) cBepXOMUHHPOBAaHUU

2) smucTase

3) KOZIOMUHUPOBaHUM

4) onumepumn

HacnenoBaHue ueTBepTOM IPYIIbI KPOBU OTHOCST K THITY B3aUMO/IeHCTBUS:
1) KOIOMUHHUPOBaHKEe

2) CBepXZIOMHUHUPOBaHKe

3) mo/iHOe ZIOMUHUPOBaHUe

4) NpoMe)XyTOYHOe JOMUHUPOBaHue
4. HacsiejoBaHWe IIMHILW/UIOBOM OKpacKd Yy KpPOJMKOB KOHTPOJIMPYETCS TpeMsi

annensmu: A,a u ah. Kaxzasi ocoOb sIBIsieTCsl HOCUTENIEM TOJIBKO JBYX M3 HHUX. JTO
rpuMep:

1) KomryIeMeHTapHOCTH

2) Koormeparuu

3) MHOXKeCTBEHHOTI'O ajyiefiu3ma

4) nonmumepun

[NosiBieHre HOBOOOpa30BaHWM TPU COBMECTHOM [I€MCTBUM [BYX JAOMUHAHTHBIX
Heasl/leflbHbIX TE€HOB, KOrjla B TOMO3UTOTHOM WM B TeTePO3UTrOTHOM COCTOSIHUH
pa3BUBaETCsI HOBBIY MPU3HAK, HAO/TIOAAeTCs TIpU:

1) KomIIIEMeHTapHOCTH

2) Koorepanuu

3) NO/THOM JIOMHUHHPOBaHUH

4) pelicTBUM reHOB-MOAU(UKATOPOB

Ecniv oiviH JOMUHaHTHBIN TeH To/jaB/sieT JeliCTBYe APYroro JOMUHAHTHOTO reHa, TO -
3TO MpUMep:

1) peliecCMBHOTO 3MMCTa3a

2) nonmmepun

3) IOMMHAHTHOTO 3MKCTa3a

4) MHO>XeCTBEHHOT 0 aJljiesii3Ma
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Howmep Borpoca [TpaBUIBHBIN OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3ajgaHus, HanpaB/ieHHble Ha ¢opMHpOBaHHe YMeHUN WU
HaBbIKOB

1. JlaGopaTopHas paboTa

[lpy  wW3ydyeHUM [AUCLUIUIMHBL  “Buosiorusi”  TpelyCMOTPEHO  BBITIOJIHEHUE
nabopaTopHBIX paboT:

Tema 1.3. Buosoruyecku Ba)KHbIe XUMHYeCKHe coeJuHeHHsA: JlabopaTopHas
pabora “Ompegpenenve ButamuiHa C B mpoaykrax mnuranus’; JlaboparopHas pabora
«'uapoduisHO-rHAPOGOOHBIE CBOMCTBA JIUTTHIOBY.

Tema 1.4. CTpyKTypHO-(yHKIMOHA/IbHAsA OpraHU3amusA KieTok: JlabopaTropHas
pabora «CtpoeHue KieTKH (pacTeHWs], >XUBOTHble, TPHUObI) W KJIeTOUHble BK/IHOUEHUS
(Kpaxmas, KapOTHHOW/bI, XJIOPOIIIACThI, XPOMOIUIACThI)»; JlabopaTopHas paboTta
«[IponutiaeMocts MeMOpaHsI (T171a3M0JU3, [1eTIa3MOJIN3)».

Tema 4.5. BiusHue COIMA/NIbLHO-IKOJIOTHUECKHX (AKTOPOB Ha 3/10pOBbe
yesioBeKa: JlabopartopHas paboTa Ha BbIOOP: «YMCTBeHHasi PabOTOCIIOCOOHOCTBH» WU
«BnmusiHne abrotnuecknx akTOpoB Ha YesioBeKa (HU3KHe U BHICOKHE TeMITepaTyphl)»

Tema 6.1. OcHOBHBIe MeTO/bI 0M07K0/I0rHYeCKHX UCC/Ie{0BaHUM

JlabopaTtopHasi paboTa Ha BBIOOD 110 MUHU TPYyTINam: «BiiusiHie TeMIiepaTyphbl Ha pocTa
U (U3MONOTUYECKYI0 aKTUBHOCTb JIPOXOKEBLIX K/IeTOK»; «BiusiHUe yriieBo/j0oB Ha pocTa U
(bU3H0JIOTUUECKYH0 aKTUBHOCTh JIPOXOKEBBIX KIeTOK»; «CoueTaHHOE BIMSIHAE TeMIIepaTyphl U
yT7IeBOZIOB Ha POCcTa U (PU3UOOTMUECKYI0 aKTUBHOCTD JIPOXCKEBBIX KITeTOK»

O0opyaoBaHue Ja0opaTopud M Ppadounx MecT J1abopaTOpUM: MUKDPOCKOIIBI,
CeKyH/loMep, TOHOMeTp, sabopaTopHas mocyja (MpoOMpPKH, TMOACTaBKU [jisi TPOOHPOK,
MTUHLIETHI, TIECOK, CTYMKUA C TIeCTHMKAMH, TIPEJIMETHbIE W TIOKPOBHBIE CTEK/A, CTEK/ISHHbIE
Majiouky, TIpernapoBa/ibHble WIJIbl, (GWIBTPOBa/bHAs Oymara (candeTku), CTaKaHbI)
TUMEePTOHUUECKHI PaCTBOP XJI0pU/a HaTpusi, 3%-HbIii paCcTBOP MEPOKCH/IA BOAOPO/ia, PACTBOP
fiojla B MOAMCTOM KaJluW, TJIMLIEPUH, KIYyOHM KapTodesisi, UCT 3/10/leW KaHAZICKOM, TUIOf
PSIOMHBI 0OLIKHOBEHHOM (PSIOMHBI /T TOMATa), JIyK PeruaThIid, pa3Be/leHHbIE B BOJIE APOXOKH ).

[TpuBeaem ripumMep 1abopaTOpHOM paboThl
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Ha3BaHue TeMbl CTpyKTypHO-(QYHKIMOHaIbHAasi OpraHu3alys KJeToK

PasnuuaTh CylijeCcTBeHHbIe IPHU3HAKK CTPOEHUS KIeTOK
OpraHu3MOB pa3HbIX LIaPCTB )KUBOM MPUPO/IBI
Pe3ynbTar 00yueHHs 110 TEMe P P Hap PHPOA

[TpoBoanTE HabMIOJEHNEe KIIeTOYHBIX CTPYKTYP U UX

M3MEeHEeHUH C MOMOL[bI0 MUKPOCKOTMA

OO0I1He KOMIeTeHIuH OK 01, OK 02, OK 04

JlabopaTopHasi paboTta «CTpoeHHe pacTUTeTbHOMN, )KUBOTHOM, TPUOHON KITeTKM»

[lesb pabOTBI: 3aKpeNuTh YMeHHe TOTOBUTh MUKPOTIPerapaThl ¥ paCCMaTpPUBaTh UX IO
MHKPOCKOTIOM, HaXOAUTh OCOOEHHOCTH CTPOEHHSI KJIeTOK Pa3/IMYHbIX OPraHHU3MOB,
CpaBHUBATh UX MeXy CODOOI.

1.Bonpock! [uUig fonycka K j1abopatopHoi pabore.

1. Ha3oBUTe OCHOBHBIE UaCTH MUKPOCKOIIA M OMUILIUTEe UX (QYyHKLUU.
2. UTto Takoe npesiMeTHOe ¥ NMOKPOBHOe cTek/a? [1/1 4yero OHu Hy>KHbI?
3. IlepeuniciiiTe OCHOBHBIE TIPaBU/Ia PA0OTHI C MUKPOCKOTIOM.

2.IIpoBeieHNE ONBLITOB

Ob6opyoBaHue U 1TOCYZA Marepuabl ¥ peakTHBbI
1. MUKpOCKOTIbI 1.Boga
2. IlpegmeTHBbIe U TTIOKPOBHbIE CTeK/1a 2. Pa3BejieHHbIe B BOJie IPOXKU
3. CTek/IsIHHbIE [1a/I0UKU 3. JIyk peruaTeii
4. CrakaHsbl
5. ®unbTpoBanbHas Oymara (cangeTka)
6. CTepW/IbHbIM 1ITaTe/b

Anroputm TipoBefieHus1 paboThI Bonpock! v 3aganus
@ 1.Vi3yueHue cTpOeHHA PaCTUTE/BLHON Omnpenenute hopMy KIeTOK,
KJ/IeTKH @ Haiigute spo, Bakyo/u, 060/10UKy
1.1. CHATB C BHYTpeHHel NT0OBePXHOCTH MSICUCTOU KJIeTKHU.
YellyH JIyKOBULIbI TOHKYIO TUIEHKY — STUZepMY; @ 3apucyiiTe HECKOJIBKO KJ/IETOK
® 1.2. [lomecTUTh KyCOUeK 3M1JepMbl Ha 3MU/IepMbI, 0003HaUMB Ha PUCYHKe:
TpeIMeTHOe CTeKJIO B KarlltO0 BOAbI; LIMTOIIa3My, /PO, BaKyOJIH,
@ 1.3. HakpbITh 00BEKT MOKPOBHBIM 000JI0UKY K/IeTKH
CTEK/IOM;

® 1.4. PaccMOTpeTh K/IeTKU 3MUePMBbI MO/,
pa3/IMyHbIM yBeJIM4eHueM MUKPOCKOTIa

2. NI3yueHue CTPOEHHUS )KUBOTHOM KJIETKH PaccMoTpuTe Ha KOHUMKeE LUTIaTess B
2.1. [IpoBecTy CcTepU/ILHBIM IIMATe/IeM C JIETKUM | KareJ/ibKe C/IFOHBI CIyLeHHbIe K/IeTKU
Ha>KMMOM T10 HEOY W/IH 110 [leCHaM; SMUTeNUs

2.2. HaHecTH KanesbKy C/IHOHBI Ha MpeMEeTHOe PaccMoTpuTe Ha nipernapaTe OT/Ae/bHble
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CTEKJIO U HAKPBITh €€ MOKPOBHBIM CTEK/IOM; KPYIIHbIE TVIOCKHE KTIETKH HQHP&BHHLHOﬁ

2.3. PaccmoTpeTs mipenapat npu 601bI1om ¢opmbl. Bosblas yacTh K/1€TOK MEpPTBEIe,
yBeJIMUeHUU C TIPUKPBITON AnradparMoi [I03TOMY B HUX XOPOLLIO 3aMeTHO SA/pO.
KOH/leHcaropa. @ 3apucyuTe HeCKOJIbKO KIIeTOK,

0003HaubTe PO U LIUTOIIA3MY.

3. N3yueHue CTPOeHUS KJIeTKH [IPO3OKen Hatigute npoXcokeByrO K/IETKY,

(rpu6bI) paccMoTpeTh ee hopMy U OT/ie/TbHbIe
3.1. I[ToMeCcTUTh CTEK/ITHHOM T1a/I0OUKOM KarlIko YacCTH.

pacTBopa C JpOX KaMu Ha rpeJMeTHOe CTEKJIO; 3apucyiiTe HECKONBKO KJIeTOK, CAeanTe

3.2. HakpbITh ee TTOKPOBHBIM CTeK/IOM. Eciv eCcTh | moAnucH.
W3/UIIKA )KUJKOCTH, yAa/IUTe ee C OMOLLbIO
¢ubTpoBanbHON Oymaru (candeTkn);

3.3. PaccmoTpeTs miperapar 1oj, MUKPOCKOIIOM

HT1oroBas KOHTPO/IbHAA YaCTh J1a00PATOPHON Pad0ThI (BLIIO/JIHHTH MUCEMEHHO0):
1. 13 KaKuX OCHOBHBIX UYaCTel COCTOUT Jir00ast K/1eTka?
2. Uro ob1iero uMeeTcsi B CTPOEHUM PaCTUTeTHLHON Y )KUBOTHOM KJ/I€TOK?
3. UeM pasnyaroTCs 3TU KJIeTKU?
4. Yem 00BSICHUTD, UTO, OyIyUd YCTPOEHHBIMU 110 €IMHOMY IJIaHy, K/IETKH BeCbMa
pa3HooOpa3HbI o Gpopme U pazmepam?
2. IIpaKkTUKO-OpHeHTHUPOBAaHHbIE PacyeTHbIE 3a/laHUA

HasBanue Tembl [Monynsitusi, coo0IIeCTBa, 3KOCUCTEMBI

OnuceIBaTh CBSA3b MEXXJY OPraHM3MOM U CpeJioi ero

Pe3ynibTaT 00yueHHs Mo Teme obuTaHus
YcraHaBnMBaTh CBSI3b CTPYKTYPBI U CBOKCTB SKOCUCTEM
OO01ue KOMIeTeHI[UH OK 01, OK 02, OK 07

Ha3Banue 3ajjanust: Pacuer cpoka ucueprnaHus MPUPOJAHBIX PecypcoB

®abysa: Pa3BuTHe ues0BeUeCKOTO OO0IecTBa HEBO3MOXKHO 0e3 B3aUMO/IEMCTBUS C
npupo/ioi. /o HEKOTOPOro BpeMeHU OTpuliaTe/bHble TOC/Ie[CTBUS X035MCTBEHHON U MHOU
JesITeIbHOCTH ~ Ue/ioBeKa KOMITEHCHPOBA/IM  CTIOCOOHOCTBIO  TIPUPOJHBIX  CHUCTEM K
camMoBOCCTaHOB/ieHW0. Ho K cepeivHe [BaJIlaTOTO CTOJIETHSI CUTyalldsi W3MeHW/Iach:
OKpy’Karolllasg TPUPOJHAasi Cpejjla y)Xe He B COCTOSHUM KOMIIEHCHMPOBaTh IOJHOCTbHIO
MOC/Ie/ICTBUST BO3JIEMCTBUS POCTa YMCIEHHOCTH JIOJeM W paciidpeHusi TIPOU3BO/ICTBA.
3arpsi3HeHbI BO/ja, BO3/1yX, PaCTeHMsI, BBITIA/[AI0T KUCIOTHBIE JOXKIW, SPO3Usl BBIBOJUT TTOUBBI
U Ce/IbCKOXO035ICTBEHHOr0 000pOTa, TOJSIPHBIE JIbJbI TAlOT W3-3a TOTeTUIeHWs KauMaTa,
MCUe3al0T MHOTHEe BH/bI )XKUBOTHBIX U DPaCTeHWM, HaceleHWe TpPUOOpeTaeT XPOHHUYECKHUe
3aboneBaHusi, pacTéT cMepTHOCTh. Cyll[eCTBYIOIIMe celiuac MHTEHCUBHOCTb aHTPOIIOT@HHOTO
BO3/IefICTBUS BeJET HAllly IJIAHeTY K UCTOLIEHHIO U /leTpaJaliviu.

3apanuve: OrleHHTe CPOK MCYepriaHuMsi TIPUPOAHOTO pecypca, ecjii U3BecTeH YPOBeHb
J00bIUM pecypca B TeKyIleM Trofly, a rotpebsieHre peCcypcoB B TIOC/IeAYIOLIHe Tobl Oy/eT
BO3pacTaTh C 3aZIlaHHON CKOPOCTBIO MPUPOCTA eXKeroqHoro norpeberus. Kakoi pupogHbIif
pecypc UMeeT Cambli JOITUH CPOK UCYepIIaeMOCTH M KaKOM — HAaUMeHbILINN ?

Wndopmanysi, HeodXouMasi 171t peLeHust:
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Tabmmia 1

Pecypc 3anac pecypca Q, Iobbiua pecypca q, ITpupocT 06BeMa
MIpZA. T MJPJ T /TOf, notpe0O/ieHUst pecypca
TP, % B rog,
KameHHBIi yronb 6800 3,9 2
[TpupoHbIii ra3 280 1,7 1,5
HedTb 250 3,5 2
Keneso 12000 0,79 2,5
dochop 40 0,023 1,8
Menb 0,60 0,008 1,7
0171514 0,24 0,006 1,3
CruHerl 0,15 0,004 2,2
AMIOMUHUI 12 0,016 1,6
Ypan 300 0,2 2

1 e

; (1)

t
( LIP
100

[l51s1 pacyeTa BOCIIO/1b30BaThCSl (POPMYJION CYMMBI U/IeHOB psifia FeOMeTpUYeCKOU Nporpeccuu
-1
100
TP
rge Q — 3amac pecypcoB, q — rogoBasi 100br4a pecypca, TP — mpupoct notpebieHus pecypca,
t — 4nCIIo J1eT.

JlorapudmupoBaHre BbipakeHusi i Q JaeT cieayromiyro (opmysy AJsi pacueTa Cpoka
HCUepIiaHus pecypca

n M)H
q -100
r:—) @)

In 1+2

100

3. Pemrenue 3aa4
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Ha3paHue TemMbl BaKOHOMepHOCTI/I Hac/ieJOBaHUA

OnuceIBaTh 3aKOHOMEPHOCTH HaC/1e/JCTBEHHOCTU U
M3MEeHYMBOCTU
Pe3ynbTar 00yueHHs1 110 TEMe OnpepiensTb BepOSITHOCTh BO3HUKHOBEHHS
HaCJ1e[|CTBEHHBIX MPHU3HAKOB [P MOHO-, I1-,
TO/TUTUOPUHOM M aHA/TU3UPYIOLIeM CKpeIuBaHu!

OO0I1He KoMIeTeHIuH OK 02, OK 04

@DopMyJIMPOBKA 3a/laHusI: PeLLnTe 3a/lau, COCTaBUB CXeMbl CKPeLBaHus

3afaHve sIBseTCs MPO(eCCUOHATbHO-OPUEHTUPOBaHHbIM. 3a/jaud [Jisl CTy/leHTOB
noA0uparTCs B COOTBETCTBUM C 00BEKTOM wu3ydyeHus “Pacrenus”, “JKuBoTHBIE” WIH
“Yenosex”.
[lpumep 3amau sl CTYJeHTOB, oOyudaroujuecss MpogecCcHuu/CrieriaabHOCTH
CBsI3aHHOM C 00bekTOM H3yueHus “YenoBek”:
3azava 1. Y uesoBeka anbOMHU3M U CIIOCOOHOCTH TIPEMMYIIIECTBEHHO BJIAZIeTh JIEBOU
PYKOM — peLiecCHBHble IIpHM3HaK{, Hac/aeyroluecss He3aBUCUMO. KakoBbl Te€HOTHUIIbI
pojuTesiel C HOpMaJbHOM TUTMEeHTaLel U B1aJetoluX NpaBoy PYKOH, eC/Id y HUX POJMIICS
pebeHOK anbOMHOC U JieBIia?
3ajauva 2. Y yenoBeka IIpaBOPYKOCTb JOMUHUPYeT HaJl JIeBOPYKOCTBIO, Kaperyia3oCTh
Hay, romybornasocteio. ['osmy6ornasblii mpaBila >KeHWICS Ha Kapersa3oil mpasiule. Y HHUX
POZIMIIOCH [IBOE JleTeli — Kapera3blii JieBilla ¥ rory0oryia3eiii paBma. OT BToporo Opaka 3Toro
JKe MY>KUMHBI C Kapersja3od MpaBlION pOWIOCH [eBSATh KapersiasblX JeTel, OKa3aBLIMXCS
nipaBiiamMu. OTpeie/TUTh TeHOTHUITBI MYKUWHBI U 00erX XKeHIIIMH.
3agaua 3. Y Iletu u Camm Kapue T171a3a, a y Ux cecTpbl Maimm — ronyosie. Mama 3THX
Jereli romy0bornasas, XOTs ee POJUTENN UMeH Kapue ria3a. Kakol nMpu3HaK JOMHHHUDPYeT?
Kaxkoi1 LiBeT r/a3 y narnsl? Hanuinmre reHOTUIIBI BCeX NepeYNC/IeHHBIX JIUL.

Kputepunu onieHrBaHuA

“5” - BCce OTBeTbI BepHbI

“4” - nomyIrieHa ofjHa OIMOKa

“3” - momyIrieHbl 2 OMUOKH

“2” nomyieHsl 3 ¥ 6osee omMOOK WM paboTa He BBITO/THEHA

4. Keiic Ha aHa/1u3 nH(popmanun

Ha3BaHue TeMbl buoTtexHonoruu B MeAuLivHe U hapMaLiuu

AHaJII/ISI/IpOBaTI: 3THYeCKHe aClIeKTbl COBPEMEHHBIX

Pe3yibTaT 00ydeHus: o TeMe UCCIIe/IoBaHUN B 00/1aCTH OMOTEXHOJIOTUH U
TeHEeTUUECKUX TEeXHOJIOT U
OO01ue KOMIeTeHIUH OK 01, OK 02, OK 04

Kelicbl UCTIO/B3YIOTCS B KaueCTBe OLIEHOYHOI'0 MepOTIpUsTHs B pasese 5 “buosorus
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B KH3HU”, KOTOPBIN SIB/SIETCS MPUKJIa[HBIM MOJyJIEM U COCTOMT U3 JByX yacTeil. Tema 5.17
“BHUOTEeXHOJIOTHH B YKU3HU KaXK/]OT0” M3y4ar0TCsl He3aBUCUMO OT Tipodeccuii/crieljuaibHOCTe!
oOyuaromuxcs, TemMa 2 sBIsSeTCs TPOdecCUOHaTbHO HarpaB/IeHHOW W TOJ0UparoTCsS B
3aBUCUMOCTH U TIpo(heCCHOHA/IbHOM HarpaB/IeHHOCTH.

[TpuBegem nipumep Keiica K Teme 5.2.1. “BuotexHonoruu B MeguiiiHe 1 dhapmaiyun”

dopMyMpOBKa 3a/]aHus:

brorexHo/soruss — KOMIUIEKCHasi HayKa, HarpaB/eHHasi Ha I0JIyyeHHWe L{e/ieBOro
MPOZIyKTa, C TIOMOIIbI0 OHOOOBEKTOB MHKPOOHOTO, pPACTUTEIBHOIO U >KMBOTHOTO
TIPOUCXOXK/IeHHUS.

MeuiHCKast GMOTEXHOJIOTHSI — OTPac/ib, 1ie/lb KOTOPOH CO3/laHKe IMarHOCTUYECKHX,
NMpOoGUIaKTUYeCKUX W JieueOHBIX TperaparoB, OHa M3y4yaeT BO3MOXXHOCTU HCIIOJIb30BAHUS
MUKPOOPTaHU3MOB, /ISl TIOJTyUeHUsi aMUHOKUC/IOT, BUTAMUHOB, ()epMEHTOB, aHTHOWOTUKOB,
OpraHUYecKHUX KUCJIOT.

CaxapHbIii uabet — 310 3ab0sieBaHre 0OMeHa BelecTB, TPY KOTOPOM B OpraHu3Me He
XBaTaeT UHCYJIMHA, @ B KDOBU IOBBILIAeTCS CoZiepykaHue caxapa. CoziepkaHye caxapa B KpOBU
HEOOXO/UMO [yIi  HOPMAaJbHOTO  (DYHKLIMOHMPOBAaHUS K/IE€TOK. VIHCY/MH, KOTOpPbBIN
BbIpabaThIBaeT MO/pKeTyI0uHast yKesie3a, 00ecreurBaeT NMPOHUKHOBEHHE TJIFOKO3bI B KJIETKH,
HO WHOT/]a TIPOUCXOAMT cOOM BbIpaOOTKM WHCY/IMHA M KJ/IeTKa He Mo/ydaeT HeoOX0JuMOoro
MATaHWs, a Caxap Hakar/MBaeTCs B KPOBU. DTO MPUBOJUT K BO3HUKHOBEHUIO CaxapHOrO
nrabeTa pa3HbIX THIOB, OJUH U3 KOTOPBIX SIB/ISIETCS UHCY/IMHO3aBUCUMBIM. [Ipu Takom TwITe
caxapHoro guabeTa 3a00/1eBIIN O/DKEH BCIO )KU3Hb BBOJIUTh cebe MHBEeKIMA WHCY/IMHA.

ITo panHbIM cTatucTvkH, B 2014 1. KomuecTBO OO/IbHBIX CaXapHbIM /1MabeTOB B
Poccutickoii ¢enepaiin coctaBuio 387 MH uesioBeK. [1o HEKOTOpPBIM JlaHHBIM 3Ta Ijddpa
Ka)X/IbIF TO/] yBeJiMurBaeTcs Ha 5%.

3ajaHue: HaliiUTe U MPOaHA/TM3UPYWTe pa3IMuHble MCTOYHUKY MH(OPMaLMY (HayuHast
1 yueOHO-HayuHasl TUTepaTypa, Cpe/iCTBa MaCCOBOM WH(OPMalvu, ceTb IHTepPHET U JIpyrHe)
1o teMe keiica. OTBeTbTe Ha BOIMPOC Ha OCHOBe Haii/leHHbIX JaHHbIX: C ueM CBsi3aH POCT
3a00/1eBaeMOCTH CaxapHbIM [JuabeToM cpeau B3POC/AOTO HAceJeHWs W OMOJIOXKEeHHe
3aboneBanusi? Kakve Mepbl NMPOGUIAKTUKA CaXxapHOTO AuabeTa MOXKHO pean30BaTh B
TOBCEJHeBHOW >KU3HU KaKZoMy u3 Hac? Kak pa3BuUBa/sioCh MPOM3BOJACTBO MHCYJIMHA U C
KaKMMU 3TUYeCKWUMHU HOPMaMH TIPU 3TOM CTa/IKUBa/IUCh yYeHble?

[ToaroroBbTe yCTHOE COODIIeHHe C TIpe3eHTalel], B KOTOpOM Heo0X0[UMO OTpPasHTh:

1. CaxapHsiii 1uabeT — MPUYKHBI, CHMITTOMBI, TUATHOCTUKA U JIeUeHue;

2. PacripocTpaHeHHOCTh caxapHOro fvabeTa cpeyu Hace/leHHsI CBOerO pervoHa 3a
Moc/ieflHie TPU TOZQ, TIPOAHA/M3UPOBAB HayuHble MyONMKalMd U CTaTUCTHUECKYHO
OTYeTHOCTb (B TOM uuc/ie 0TYeThl ['oCyjapCTBEHHOTO peecTpa caxapHoro guabera);

3. PacmpocTpaHeHHOCTb caxapHOro jAuabera cpegu HaceneHUs PoccHiicKoi
benepai  3a TocleAHWE TPU Tofa, IPOAHaAM3MPOBaB HayuHble TMyOIMKALMU U
CTaTUCTUYECKYH0 OTUETHOCTb (B TOM YMCJIe OTUeThl 1'0CyZjapCTBEHHOr0 peecTpa CcaxapHOIo
nvabera);

4. TlpenmnonaraeMbie IPUYMHBI U3MeHeHUs 3a00/1eBaeMOCTH CaXapHbIM Ja0eToM 1 UX
000CHOBaHUE;

5. Bo3moskHblIe rpo¢unakTiyeckrie MeporpusiThs;

4. MeToppl M0/1y4eHus1 UHCYJIMHA;

5. OTpasuTe 3TUYeCKHe acleKThbl UCTI0Ib30BaHUSI OMOTeXHOJIOTHIA TIPU TTPOU3BO/ICTBE
VIHCYJIVHA.

Jnst co3aHus KaueCTBeHHOM TIpe3eHTalii HeoOX0oAUMOo cobmoaaTh psif
TpeboBaHUIA:
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O61ue

1. Tlpe3seHTauys [0/KHA HAUMHATBCS C TUTYJIBHOTO C/aiijia, Te

TpeboBaHUS yKa3bIBaeTCsl TeMa, CBeJieHust 00 aBTope U T.I1.
2. Ha crnaiigax Heo6X0iMMO pa3Mel|aTh TOJBKO Te3UChI, KITHOUeBbIe
CJIOBa, TpaduuecKye MaTepyasbl (CXeMbl, PUCYHKH, TabMULIbI, HOTO
U T.IL.).
3. Wcnonb3oBath eivHbIN CTUIL 0)OPMIIEHUS.
4. KonuuecTBo ClalioB O/DKHO OBITH AOCTATOUHBIM [I/ISI PACKPBITHS
TeMbl, HO He Oosee 20-TH.
MpudTsi 1. Crepyer UCronb30BaTh CTaHAAPTHBIE, LIKMPOKO PACIpOCTPaHEHHbIe
mipu@Thl, Takue Kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u gip.;
2. Pa3mep mipudrTa J/1 3aro/IoBKOB — He MeHee 24, 17151 “H(opMaluu He|
MeHee 18.
3. He pekomeHJyeTcsl UCIOIB30BATh pa3Hble TUIMbI LIPU(TOB B OFHOU
rpe3eHTaLuU.
4. [lns BblAeneHUss MHQPOpPMaLMM C/iefyeT HCII0/Ib30BaTh >KUPHBIN
IpU(T, KypCUB WU/IH NOUEPKUBaHKE.
5. He 310ynotpe6sTh MPONMUCHBIMUA OyKBaMHU.
®oH 1. JKenarenpHO MCIOMB30BaTh OJHOTOHHBIM (DOH HESPKHX MAaCTe/IbHBIX
TOHOB.
2. [ns ¢oHa nmpejnouTUTE/NbHBI X0/I0JHbIE TOHA.
Vcrionb3oBanve 1. Ha ogHOM criaiile peKOMeH/yeTCsl HWCIO/b30BaTh He Oosee 3-x
LBeTa L[BETOB: OJUH /151 JOHA, OJWH /ISl 3ar0JI0BKA, OAVH 1 TeKCTa.
2. [ns goHa u TeKCTa UCI0/Ib30BaTh KOHTPACTHBIE LIBeTa.
IIpencraBnenuve 1. PekomeHjyeTCsl UCII0J/Ib30BaTh KOPOTKYE CJIOBA U MPe//I0KEeHYs.
vHdopMaLun 2. MwuHUMH3UPOBATH KOJIMYEeCTBO TIpe/lJIOr OB, Hapeuui,
rpuiaraTebHbIX.
3. 3arosioBKM [0/DKHBI ITPUB/IEKATh BHUMaHUe ayIUTOPUH.
O0beM He crouT 3amonHATh OJWUH C/Iaiij] C/IMIIKOM OOJBIIMM 00BEMOM
vHbopMaLu vHGOPMAaLIUK: IO MOTYT €JUHOBPEMEHHO 3allOMHUThL He Oosiee Tpex

(hakTOB, BHIBOJIOB, OTIpe/ie/ieHu.

5. YueOHo-HMCC/Ie0BaTe/IbCKHI MPOEKT

Ha3Banue TeMbl

Bbuoskonoruueckuii 3KkCriepuMeHT

Pe3ysbTaT 00yuyeHus: mo Teme

ITpoBOAUTbL OMO3KOIOTMUECKHI SKCIIEPUMEHT
[TnaHupoBaTh GMO3KOIOTUUECKU SKCITIePUMEHT
VHTeprnipeTUpOBATh pe3y/ibTaThl IPOBeJeHHOTO

6103K0IOrMYeCKOTr0 YKCTIepUMEHTa C UCTI0Ihb30BaHHEM
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KOJ/IMYeCTBEHHBIX METO/10B

OO01ue KOMIeTeHI[UH OK 01, OK 02, OK 04, OK 07

YueOHO-HCCIeJOBaTe/IbCKUNM TIPOEKT SIB/SIETCSI  OCHOBHBIM  CITOCOOOM
OLIEHKUA pe3y/ibTaTOB 00yueHUs], C(hOPMHUPOBAHHBIX y OOYyYalOIUXCS B XO7e
0CBOeHUs pa3zena 6 “broskonorunueckue uccieoBaHus” .

Cpeay pa3nMUHBIX TEeXHOJOTHM TIPOEKTHOe o0yueHHe o0/afaeT psiioMm
MPeUMYyIIlecTB:  TIO3BoOJisieT  oOydaroieMycsi ~ CamMOCTOSTeNbHO  (TIpU
KOHCY/IbTaTUBHOU TIOZIEp>KKe TIperiofiaBaTesisi) Ao0ObIBaTh 3HaHUs, paboTas c
MHOT'OUHCIEHHBIMU UCTOUYHUKAMH MHGMOpMalii, mprbopamMu U 1abopaTopHBIM
obopy/1oBaHHEM, W OJJHOBPEMEHHO B /IeJIOBOM OOIIIeHWM C OJHOTPYIITHUKAMH
pa3BUBaTh KOMMYHUKAaTUBHbIE YMEHUS U HaBLIKU.

Ilnst yueGHO-HCCe10BaTe/TbCKOTO TPOEKTa B paMKax Ouooruy HaruboJiee
orTHUMasibHa rpynmoBasi popma paboThl Hafl POEKTOM.

Tembl yueOGHO-MCC/Ie[IOBATEILCKOTO TPOEKTa, TIpUBe/IeHHble HUXe,
SIBJISIFOTCSI TIPUMEPHBIMU U MOTYT OBITb MOZIepHU3MPOBAHbI T10/] peruoHaIbHbIe
OCOOEHHOCTM Y C y4YeTOM TIOJlydaeMOM  ydaluMucs  mpodeccueit
(cerambHOCTBIO):

[TprMepHbBIe TeMaTUKH YuebHO-UCC/Iel0BaTeIbCKOTO TTPOEKTa:

1.011eHKa KauecTBa aTMOC(epHOTo BO3/lyXa

2.011eHKa KauecTBa MOUB METO/IOM (PUTOTECTUPOBaHUS

3.01eHKa KauecTBa BOJ [IOBEPXHOCTHBIX BOJ0OEMOB T10
OpPraHoJIeNTUYECKUM U (PU3UKO-XUMUUECKUM CBOMCTBaM

4.Bnusinve [TAB Ha pocCT 1 pa3BUTHE CEMSIH BbICIIMX PAaCTeHUM

5.BivsiHMe coneBOro 3arpsi3HeHusi Ha POCT Y Pa3BUTHE CeMSIH BbICIINX
pacTeHUN.

CTpykTypa YyueOHO-MCC/IeZloBaTe/IbCKOTO TIPOeKTa BKJIIOUAeT TISTh
OCHOBHBIX JTara.

OcCHOBHbIe TIard TIepPBOTO 3Talla BBIMOHEHUs MpoeKkTa: 000CHOBaHHe
aKTya/IbHOCTU BBIODAaHHOW TeMbl, BBIsB/IEHHE TIPOOJEMbI HCCIeI0BaHUS,
(dopMy/ipoOBaHre TUITOTE3bI, IOCTAHOBKA 11e/TM U 3a/layu MCC/IeZloBaHus, BEIOOD
METOZIOB MCC/e/OBaHUs, BBIOOD ToueK oTOOpa TIpob6 Ha TeppUTOpUHr
WCC/ieJoBaHusi,  oripefieieHMe  (GOpPMbI  TIpeJCTaB/ieHUs]  pe3yJ/bTaTOB
HCCJie[JOBaHUsI, OTipe/ie/ieHre 3TaroB U COCTaB/IeHUe TjlaHa UCC/e/JOBaHusI.

Bropoii 3Tan BK/IOYaeT B cebsi TMOJTOTOBKY HeOOXOJWMOW MOCYJbl U
MaTepuana JJis SKCIepuMeHTa, TMpOBeJeHUe SKCIepUMeHTa, MepuoJhYecKyro
MpoBepKa TeueHWsi JKCriepuMeHTa/ cOOp MaTepuasa B BbIOpDAaHHBIX TOUKax
orbopa mpob.

B mepuos  TpeThero - 3Tama  TIPOBeJeHWS  OMO3KOI0rMUecKoro
Hccie[oBaHus, oOyvarolecs: TIOy4aloT TlepBUUHBIE JKCIepUMeHTabHbIe
JlaHHbBIEe, TIPOBOAST CTAaTHCTHUECKYIO0 00pabO0TKY MOyUYeHHbIX JaHHBIX, TIPOBOAST
aHa/iM3 pa3/IMYHbIX UCTOYHUKOB UH(OPMAalL[MX B paMKax TeMbI ITPOEKTa.
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Ha ueTBepTOM 3Tare, o0yuaroliecs: BbISIB/SIOT 3aKOHOMEPHOCTH MeXY
HCCie[lyeMbIMU 00beKTaMH, TIPoLiecCaMy U SIBJIeHUsIMU, (POPMYJIUPYIOT BBIBO/bI
¥ pa3pabaTbhIBalOT TIPOTHO3bI, TIPOBOZSAT OLIEHKY KadecTBa WCC/IeAyeMOro
o0BeKTa 1o pe3yabTaTaM OMO3KOIOTMUeCKOro aHa/l13a.

Ha 3aBepuiaroijeM 5>Tare TMPOBOAUTCS OQOpM/IeHHe pe3y/bTaToB
BBITIO/IHEHUsT  y4eOHO-UCCIe0BaTe/IbCKOTO  TIPOeKTa B COOTBETCTBUU  C
3aZlaHHBIMU TPeOOBaHUSIMU U TIpe/ICTaB/ieHre Pe3y/IbTaTOB Ha 3allliTe MPOoeKTa.

[lpuBesieM mpuMep  OMWCAHWS  JTAllOB  BBITIOJIHEHUS — yueOHO-
WCCIe[JOBaTe/IbCKOTO TIPOeKTa:

YBakaeMble CTyZieHTbl! B paMkax mpoekTa BaM He0OX0AMMO TIPOUTH TISITh
3TaroB paboThl HaZl yueOHO-KCCIe[0BaTe/IbCKUM MPOEKTOM OT BbIOOpa TeMbI /10
1y OIMYHOM 3allUThI TOTyYeHHOT 0 pe3y/bTara.

Ha nepBom 3tarie:

- chopmupoBaTh KOMaHAY TMpoeKTa (2-3 uesioBeKa);

- BbIOpaTh TeMy yueOHO-MCC/IeZIOBATE/IbCKOTO TIPOEKTa;

- 000CHOBaTh aKTyaTbHOCTh BbIOPAHHOM TEMBI,

- BBISABUTH NP0O/IeMbI MCCIe[j0BaHus, CHOPMYTUPOBaTh FUIIOTE3Y;

- mogobpaTh MeTO/bl MCC/IeZIOBAHUs B paMKaX CBOEr0 MPOeKTa;

- BBIOpaTh TOUKM 0TOOpa MPOO Ha TEPPUTOPUU UCC/Ie[OBAHKS

- chopMyMpoBaTh LU U 3a/jauu UCCe/JOBaHMUS;

- COCTaBUTb TIJIaHA UCC/IeJOBAHMUSI.

Ha BTOpOowMm 3Tare:

- TIO[ITOTOBUTH HEOOXOAUMYIO TIOCYAY Y MaTepuasa Jjis
9KCTIepUMEHTa;

- TIPOBECTH KCTepHUMeHTa, epruoJuuecKy MpoBepsis ero TeueHre
(pu ATUTE/TLHOM TIOCTAaHOBKE OITbITa)/ cOOpaTh MaTepyas B
BbIOpaHHBIX TOUKaxX 0TOOpa Tpoo.

Ha Tpetbem starie:

- TIOJIyUWTh TIePBUYHbBIE SKCIIePUMeHTa/IbHbIe JaHHBIE;

- TIPOBECTH CTaTUCTUUECKYI0 00pabOTKY MOTyUeHHBIX JaHHbBIX;

Ha yetBeprToM stare:

- BBISIBUTH 3aKOHOMEPHOCTH,

- chopMyIMpOBaTh BBIBO/BI U JaTh MPOTHO3 WM OLIEHKY KauecTBa
rccienyeMoro obbeKTa mo pesysibraTam 0M03K0I0TMYeCcKoro
aHas13a.

Ha 3aBepiuaroiiem srarie:

- 0(OopMUTH pe3y/bTaThl BINOJIHEHHUST yueOHO-UCC/IeZloBaTeTbCKOTO
MPOeKTa B COOTBETCTBUHU C 33/laHHBIMU TPeOOBaHUSIMU;

- TIO[ITOTOBUTH YCTHOE COODIIleHre U Mpe3eHTal[HIo;

- TIpe[ICTaBUTh pe3y/bTaThbl BHIIO/IHEHHUS YueOHO-
VCC/Ie[J0BaTe/IbCKOT0 MPOEKTa Ha 3alluTe.

[Tpumep BBINOHEHUS IPOEKTA:
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Ha3panue npoekTa: OljeHKa KauecTBa aTMOC(epHOro Bo3Jyxa Mo XBoe
COCHBI OOBIKHOBEHHOM.

IIpoOsieMa wuccIegO0BaHHUA: ONpeJe/ieHHe WCTOYHUKOB 3arpsi3HeHus
BO3/lyXa Ha TEPPUTOPUM HACEJIEHHOTO IyHKTa Ha OCHOBAaHWM ITIPOBEJEHUS
9KCTIpecc-0lleHKU KauecTBa BO3/1yXa M0 COCTOSIHUIO XBOM COCHBI 0OBIKHOBEHHOM
C Oorpejie/ieHHeM KJjlacca 3arpsi3HeHUs Bo3yxa.

Ilenp mpoekTa: omnpefesUTh 30HbBI pPa3HOM CTeIeHW 3arpsi3HeHus], C
yKa3aHWeM UCTOUHUKA (MCTOYHUKOB) 3arpsi3HEHUS.

3a/jauM NpoeKra:

1. BbibpaTh TeppUTOPUIO UCC/Ie[IOBaHMS M TOUKK 0TOOpa MaTepuaa;

2. IIpoBecT OLIeHKY MOBPeXJeHUs U YChIXaHUs XBOU;

3. OnpenenvTh KjiacC 3arpsAi3HeHUs BO3/yXa;

4. Pa3paboTtathb KapTy 3arpsi3HeHUs BO3/lyxa, Ha KOTOPOM OTMETUTb 30HbI
Pa3HOU CTereHM 3arpsi3HeHus BO3lyXa U UCTOUYHWKU 3arpsi3HEHNs;

5. IToaroToBUTH 1 TyO/IMUHO 3alUTUTE pPe3y/bTaThl POEKTa B KOMaH/Ie.

Pe3y/sibTaT MpOeKTHOM PadoThI 00yYaroIerocs:

KapTa cremneHu 3arpsi3HeHHOCTU aTMOC(epHOro BO3/lyXxa Ha TepPUTOPUU
WCC/IeOBaHUST C  yKa3aHWeM HWCTOUHUKOB  3arpsi3HeHUs;  [pe3eHTalvs
pe3y/IbTaToOB UCCJIeJOBaHUS.

dopma npe/cTaB/IeHUsI pe3y/IbTaTOB MMPOeKTHON PaboThI:

3amMra T1poekTa C MCII0/Jb30BaHWEM CpeZCTB BU3yanu3aluu |
JIeMOHCTpaLUU MPOAYKTa.

BbinonHeHue npoekra:

Bomnpocsl Jijis1 AonyCKa K NMPOeKTHO# padoTe
1. CpopmynrpoBaTh 1ie/ib IJIaHUPYyEMOTI'0 SKCIIepUMeHTa.

2. Kakue mokasaresiy UCI0JIb3YIOTCS /11 OLIeHKU KauecTBa aTMOC(epHOro
BO3/yXa 0 COCTOSTHUIO XBOU.

3. Kakue uCTOUHMKM 3arpsi3HeHusi aTMOC(hepPHOTr0 BO3/yxa eCTh B BallleM
palioHe TIPO’KUBaHUS.

4. [Tepeunc/IUTb OCHOBHBIE 3Tarlbl OTpe/ie/IeHUsi UUCTOThl aTMOC(HepPHOT0o
BO3/lyXa I10 COCTOSIHUIO XBOU.

5. Kakue Knacchbl MOBpeXX/IeHUs1 XBOU UCTIO/b3YIOTCS B JaHHOW METOJUKe?
6. [TepeunciivTe U 0XapaKTepU3yHTe KIaCChl YChIXaHHS XBOU.

7. Kakue Kaccol 3arpsi3HeHUs BO3/lyXa BbIZEJISOT?

8. OnuituTe mpaBuIa 0TOOpPa MaTepuara.

9. Kakue 3arpsi3HUTe/IA BbI3bIBAKOT MTOBPEXAEHUS XBOU?

10. Kak orpegenuTh NPOA0/HKUTETbHOCTD YKHU3HU (MaKCUMa/bHbIM BO3pacT)
XBOU?

11. OT uero 3aBUCHT BLIOOpP PACCTOSTHUSI MKy TOUKAMU UCCTIeJOBaHUS?
12. XB0I0 Kakoro rozia HeobxoqumMo cobpaTh /I/1si IPOBeZieHUsT OL[eHKH
COCTOSIHUSI aTMOC(EpHOTro Bo3Ayxa?

OTankbl IMpoBeJeHUA pa6OTbII
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1. [ToAroTOBUTEIBHBIN:
- BBIOOP TEPPUTOPUHN U TOUEK MCCIIeZIOBAHMS;

- cbop marepuarna;
2. KamepasnbHast 06paboTka cobpaHHOTO MaTepHrarna.

1. BeibpaTth TOUKM uCCAefoBaHUsl, MpuMepHO 4 — 5. TOUKU MO/DKHBI
HaXOJUTCSI Ha OJTHOM JIMHUU 10 Mepe y/a/JieHus1 OT TTOTeHIMa/IbHOI0 UCTOYHUKA
3arpsi3HeHHs B Ballledd MeCTHOCTU — HaCe/JeHHOTO IMyHKTa, MPOMBIIIIEHHOTO
TpeJNPUsITHS UM aBTOMarucTpasid. JKejnaTeabHO pacnosiaraTb TOYKU MO JIMHUAU
npeo6siafiatoliuX BETPOB — B Ty CTOPOHY, B KOTOPYIHO BeTep CHOCHUT
MOTeHLa/IbHbIE 3arPA3HSAIOLIME BellleCTBa.

PaccrosgHne wmexnay TOYKaMM 3aBHCUT OT MOILIHOCTA HCTOYHUKA
3arpsisHeHUs. Ecyii 3T0 00JibIol Hace/eHHBIA TYHKT C TMPOMBIIIEHHBIMU
MpeATPUATASIMU U MHOTOUMC/IEHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSTHAE MEXIY
TOUKaMU MOTYT OBITh B mpeZiesiax 1 KM (JasbHss TIIOIIaAKa OyjeT yaaneHa OT
ropoja Ha 5 km). Ec 310 Hebosblllasi KOTe/ibHasi, TO PaCcCTOSTHUE MEXIY
riojagkaMu MmoxxeT coctasisaTh 400 — 800 metpos. Eciv 3T0 aBTOTpacca, To 20
— 200 MeTpoB (B 3aBUCUMOCTH OT MMOTOKA aBTOTPAHCIIOPTA).

2. B Kaxaou Touke oOciemoBaHUs HeOOXOAMMO OTOOpaTh MOJIOAbIE
JlepeBbs, BbicoTOM 1-1,5 M ¢ 60KOBLIMM MoOeramu He MeHee 8.

3. OnucaTh BBITONTAaHHOCTb Y4YacTKa, TPUCBOMB COOTBETCTBYIOLUHN Oasi
(1 — BBITANTBIBaHUSA HET; 2 — BBITOINTaHbI TPOIbI; 3 — OCTAaI0Ch HEMHOT'O TPaBbl
BOKDYT ZlepeBbeB; 4 — HET HU TPaBbl, HU KyCTapHUYKOB). [Ipy BBITONTaHHOCTU
TePPUTOPHH, OlleHWBaeMoW OammamMud 3 wid 4 OIeHKa aTMoC(hepHOro
3arpsi3HeHUsI He BO3MOXKHA.

4. Ha BbICOTe CBOEro pocta cobpath € KakAoro AepeBa (1 1epeBo B 0JHOM
Touke) o 30 xBOMHOK (cymMMapHO 150 XBOWHOK). XBOWHKH [JOJDKHBI ObITH B
BO3pacTe 2 JieT, TO eCThb HazZo OpaTh 0Opasijbl XBOM C MOOEroB BTOPOrO roja
JKU3HU — [IJI1 BCeX TOUYEeK OJIMHAKOBO puc.1.

MYTOEKH
boxoBHE DoberH

Mok 4 RPN AR e TIOUKH
oceBof nober
1romga

oceeol mober
Zrofma
oceeod mober
Jroma

Puc.1. Yactu BeTBH XBOMHOTO JiepeBa Ciy»Kallye O0MOMHANKAaTOpaMH
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5. OueHUTh TPOJAO/DKUTENLHOCTb >KHM3HM XBOU Ha BeTBM, C KOTOPOWU
OTOMpArOTC XBOWMHKW, II0 OXBOEHHBIM yuaCTKaM OCEBBIX I100eroB B
COOTBETCTBUU C PUCYHKOM 2.

[To/HbIN BO3pacT XBOU OITPe/Ie/SIeTCs YMC/I0OM YUYaCTKOB OCEBBIX ITO0OETroB
C TOJIHOCTBIO COXpPaHEHHOM XBOeW TUIKOC Jo/s1 COXPaHeHHOW XBOW Ha
C/IeIyIOIEeM 32 HUM yuacTKe.

0,5 I 1,3

2
¥
[
¥
-
-,

Puc. 2. Cxema ompejiesieHyst TIPOJO/KATETbHOCTH JKU3HU XBOU COCHBI

6. IIpoby c KaXK7ol TOUKH HA/I0 TIOMECTUTb B OT/E/IbHBIN TMakeT (JTydirie
OyMa>kHBIN) U cpa3y MOAMKCaTh ero (yYKa3bIBaeTcs JjaTa; TOUKa 0TOOpa; CTereHb
BBITONTAHHOCTU Y4YacTKa; MPO/O/KUTE/IbHOCTh »KHM3HU XBOW Ha BeTKe, OTKY/a
OepyTcsi XBOUHKH).

2. IIpoBeeHue onbITOB

2.1. Anropurm omnpejesieHUsi KJ1aCCOB MOBPeX/JeHHUs U YCbIXaHUA XBOU

O0OopyoBaHHe U MOCYyAQ Marepuan

1. Jlyna 1. XB0os1 coCcHBI B Bo3pacTe 2 jieT, He MeHee 30 ITyK

2. JIuHelKa WX MUJTMMETPOBasi Oymara

ANropuT™M npoBejeHHs OnbITa Bonpoce! u 3apanusn
1. OcMOTpeTh XBOXO IPY MTOMOLLA JIYTIBL. 1. 3aHecTu JaHHBIe 10 KOJIUYEeCTBY
2. Pa3zienvTh BCIO XBOKO HAa COOTBETCTBYIOLLIUE TIOBPEXKIEHHbIX XBOMHOK B Ta0O/MIly 2.
KJIaCChbI 10 TPHU3HAaKaM IOBPeKeHUs U yCbIXaHus | 2. 3aHeCTH JaHHbIe 10 KOJIUUeCTBY
COTJIaCHO OLIeHOYHOM Tabsuiie 1 v pucyHky 1. XBOWHOK C TIpM3HAKaMH yCbIXaHUS B
3. IloacurTaTh KOJIMYECTBO MOBPEXAeHHBIX Tabnvy 3.
XBOMHOK B Ka)XKJOM KJj1acce. 2. Paccuurats NpoOLIeHT MOBPeXXAeHHbIX U
4. TlogcunTaTh KOIMUECTBO XBOUHOK C XBOMHOK C IIPU3HAaKaMU yCbIXaHUs
TIpU3HaKaMU yCbIXaHus I10 K/lacCaM. OTHOCHTEJILHO 001I[ero KOJMuecTBa
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COOpaHHBIX XBOMHOK.

OneHouYHasa Taﬁnnua

Tabnua 1

OI.IEHKEI MOBPEXAE€HUA U YCBbIXaHHUA XBOUN

Knacc Bupbl noBpexaeHnii XBo1 XapakTepHCTHKa yCbIXaHHUA XBOH
MOBpEeX/ieHUA /
KJ/IaCC yChIXaHUSA
KIT1/KY 1 XBoMHKa 0e3 nsaTeH Het cyxux yuacTkoB
KIT2/KY 1 XBOWHKaA C HeOobImmM | HeT cyXuX y4acTKOB
YUCIOM MeJIKUX IATeH
KIT3/KY 2 XBOMHKA C OOMBLIMM YKUCIOM | ¥YCOX KOHUHK 2-5 MM
UYePHBIX U JKeITbIX IATeH
-/KY 3 - Ycoxna 1/3 XBOUHKHU
-/KY 4 - Ycoxso 6osiee TOOBUHBI XBOWHKH
VIV BCS1 XBOUHKA JKeqTasi U cyxast
Knaccel mospexneHus (HEKPO3EI) 1 2 3

Knacchl yCEIXaHHA

3. O0paboTKa pe3y/ibTaToB ONBITOB

Puc. 3. Kiiacchl oBpexzieHusl U yCbIXaHUsl XBOU

Tabmria 2
Ol'lpE}.'[EJIEHI/Ie KJ/IaCCa IMOBPEXAEeHUA XBOH
Kiacc KIT1 KIT 2 KIT 3
TIOBPEeXXIeHUs
XBOU
Howmep XBOWHKH 0e3 MsTeH XBOWHKY C HEOOJIBIITNM XBOHWHKA C OO/TBITHUM
YUCJIOM MeJIKUX TISITeH YMCJIOM YepHBIX U
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JepeBa JKeJIThIX IIATeH
IIIT. % IIIT. % IIIT. %
1
2
3
Mecto
orbopa
Marepuana
BeBoa: % XBOMHOK — 0e3 rsaTeH, Ha __ % HebOOo/bIIIoe UYnC/I0 MeIKHUX
TIATEH >KeJITOTO IBeTa, Y _ % MHOTO0 MSTeH I0 Bcel gnuHe. Takum oOpa3om,
JOMUHHPYET ____ K/1aCC MOBPEeXJeHWs XBOU.
Tabnuia 3
Onpepenenne Kiacca yCbIXaHUSl XBOH
Knacc KY 1 KY 2 KY 3 KY 4
MOBpeXXJeH!
51 XBOU
Howmep Y XBOUHKU HeT YCox KOHUMK Ycoxna 1/3 Ycoxno 6omnee
Jepesa CYXHX Y4YaCTKOB XBOWHKH Ha 2-5 XBOWHKHU T0JIOBUHBI
MM XBOUWHKHA UJ/IN BCA
XBOHWHKA XeJjTad 1
cyxast
LLT. % LT. % LUT. % LT. %
1
2
3
Mecto
orbopa
MaTepHasa
BeiBozg: % XBOMHOK OTCYTCTBYIOT CyXue yudacTKH, V __ % ycox
KOHUMK XBOUHKH, Y ___ % yCOXJ/la TPETb XBOMHKH, ____ % XBOHWHOK — ITIOJTHOCTBIO
cyxue. TakuM 06pa3om, JOMUHUPYET ___ KJIaCC TIOBPEXK/I€HHS XBOU.
CpoenaliTe BBIBOJ, O YMCTOTEe BO3/yXa Ha UCC/IelyeMOW TePPUTOPUM TIO
Tabnue 4.

Kracc 4YMCTOTBI BO3[yXa OMpeZessaeTcss TpPU TepeceueHrH Kracca
TIOBPEJKIEHMs XBOM Ha roberax 2 ro/ia >KM3HU M MaKCMMaJIbHOT'O BO3pacTa XBOU
Ha BeTKe.

Tabnwuiia 4.
OnpepeneHue Kjaacca 3arpA3HeHUs BO3AyXa
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MakcuMaibHbIA Knacc moBpexxieHusi XBOM Ha noderax 2-roroja >KusHu
BO3pPacT XBOU 1 2 3

4 I [-1I III

3 I II I -1v

2 II 111 v

2 - v IV-v

1 - v V-VI

1 - - VI

YcioBHbIe 0003HaueHMsi Kjacca 3arpsi3HeHUst Bo3ayxa: 1 — uzeasbHO
ynctbivi; II — umcteii; III — oOTHOCHUTeNBHO UYMCTBHIM («HOpMa»); IV —
3arpsi3HeHHbIN («TpeBora»); V — rpsa3Hbii («omacHo»); VI — oueHb Tpsi3HbIN
(«BpeziHO»), (— ) He BO3MOJKHbIE COUEeTaHUSI.

4. 3aBepmiaromiuii dTam: Pa3paboTka KapThl CTENeHW 3arpsi3HeHHOCTH
aTMoc(epHOro Bo3JyXa Ha TeppUTOPUU UCCIIe[JOBaHKS C YKa3aHUeM UCTOUHHUKOB
3arpsi3HeHus]; Mpe3eHTalusi pe3yJbTaTOB MCC/ieoBaHusA. [10AroToBKa yCTHOTO
COOOIIeHUS U TIPe3eHTal|H 10 pe3y/bTaTaM IPOBe[eHHOT0 WCC/IeIOBaHUS.

TpeboBaHHs K YCTHOMY COOOILIeHHIO:

— TMPOJOJDKUTENTBHOCTS: 710 10 MUH;

— CTPYKTypa: KpaTkasi aKTya/JlbHOCTb MCC/ie/IOBaHusl, TUIOTe3a, 1iefb,
3ajaui, OOBEKTbI W METO/IbI, TOJIyUeHHbIe pe3ylbTaThl U UX OO0CYyKIeHHe
(mpeacTaBeHUe IPOAYKTA), BLIBOJBI.

TpeOoBaHMs K CTPYKTYpe NMpe3eHTalum:

1. TuTynbHBINM c1aiig. B BepxHel uacTy ciaiia He0OXOAMMO OTPa3UTh
vHdopmalio 06 obpa3oBaTebHOW OpraHW3allik, B KOTOPOM
MPOBOJWIOCH MCCAeOBaHMe. B 1jeHTpaJibHOM 4YaCTh CJiauje
yKa3bIBaeTcsi TeMa yueOHO-HCC/e/JoBaTe/IbCKOrO0 TpOeKTa. B
HIDKHEM UaCTM CrpaBa YKas3bIBAKOTCS YUYaCTHUKMU —TIPOEKTa,
BBLITIO/THSIBIIIME PaboTy;

2. AKTya/JIbHOCTB;

['unoresa, Lesb, 3a1auy;

4. OOBEKTBbI U METO/IbI UCC/IeOBaHUS (MOTYT ObITh pa30MTHI Ha ABa
cnaija u 6osee);

5. Pe3ynbTaThl HCC/eoBaHWA. MoOTyT OBITH TIpeJCTAaB/I€HbI B BH7E
PUCYHKOB, TpadukoB, ¢ortorpaduii, Tabmuil, KOTOpbie JODKHbI
MMeTb CKBO3HYIO HyMepalUl0 U Ha3BaHWe. KOJUUYeCTBO CJIak/ioB
3aBUCAT OT oOBemMa MaTepuana, HO He [O/DKHO TIPUBBILIATH
OTBeJIeHHOTO0 BpeMeHHM Ha coobieHre. MOXKHO TIpeJCTaB/sATh
MaTepHaJ He B TI0OJIHOM 00beMe, a TOTbKO CaMbl Ba’KHbIe MOMEHTHI;

6. BriBOARbI;

7. 3axmouunTenbHbiii (“biarogapro 3a BHuMaHue” uam “Criacubo 3a
BHUMaHUe”).

W
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[l1s1 co3/jaHusl KaueCTBeHHOM Mpe3eHTalui HeoOXoAuMo COo0/T01aTh Psiji

TpeOOBaHMIA:
Ob1ue 5. Tlpe3eHTanys AO/KHA HAYMHATBCS C TUTYJIBHOTO C/1alfa,
TpeboBaHUS r/le yKa3bIBaeTCs TeMa, CBefieHrst 06 aBTope U T.I1.
6. Ha cnaiifax Heo6x01uMO pa3mel|aTh TOJBKO Te3HCHl,
K/IFOueBble C/I0Ba, rpaduyeckre MaTepuasbl (CXeMbl,
PUCYHKH, TabMIb1, GOTO M T.I1.).
7. Wcnosb30BaTh €JUHbIN CTUIb 0()OPMJIEHUSI.
8. KosmuecTBO C1alifioB [JO/DKHO OBITH AOCTaTOUHBIM [IJIsi
PaCKpbITHs TeMbI, HO He OoJsiee 20-TH.
[pudTh 6. Cnenyer WCII0/Tb30BaTh CTaHJapTHbIE, LIMPOKO
pacripocTpaHeHHble WIpU(THI, Takve Kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u gp.;
7. Pasamep mpu@ra A/ 3arojJioBKOB — He MeHee 24, njs
vH(popmaluu He MeHee 18.
8. He pekomeHAyeTCs MCMOJIb30BaTh Pa3HbIE THUIIbI IIPUQPTOB
B O/JHOM Mpe3eHTaluM.
9. Ons BblgeneHusi WHGOpPMaLUMU C/eyeT WCI0Jb30BaTh
JKUDHBIW LIPUPT, KyPCHB WU TTOJUePKHBaHUE.
10.He 3510y110Tpe6/4Th MPOTMHUCHBIMU OyKBaMHU.
®oH 3. ’KenaTenbHO HCIOMB30BaTh OJHOTOHHBIM (POH HESPKUX
racTe/ibHbIX TOHOB.
4. Jlnsg ¢oHa mpeAnouTHUTe/IbHbI X0/I0[jHbIE TOHA.
Wcnonb3oBanue | 3. Ha ofHOM craiifie peKOMeH/IyeTCsi UCII0/Ib30BaTh He Oosee
LiBeTa 3-X L[BETOB: OJVH /151 (POHA, OZJUH [/ 3ar0JI0BKA, OJIUH JIJIS1
TeKCTa.
4. Jlnsg ¢oHa U TeKCTa UCM0JIb30BaTh KOHTPACTHbIE 1IBETA.
[IpencraBnenue | 4. PekomeHayeTcsd  HWCIOAB30BaTh KOPOTKHWE  CJIoBa U
“H(pOpMaLu Tipe/lJI0’KeHUs.
5. MUHUMH3MPOBaTh KOJMYECTBO TpPeJJIOrOB, Hapeuuw,
ripu/iaraTe/ibHbIX.
6. 3aro/ioBKY [JOJKHBI TIPYBJ/IeKaTh BHUMaHWe ayJUTOPUM.
O0beM He crouTt 3amoyHATL OAMH CJaii[ C/IMIIKOM OOJIBIIAM
“H(pOpMaLu obbeMoM HWHGpOpPMAIMKM: IOAM  MOTYT eJIWHOBPEMEHHO
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3arIOMHUTD He 6osiee Tpex (haKTOB, BBIBOJOB, OTIpe/ie/ieHUH. -

2.2. OueHoOUYHbBIE Cpe/iICTBAa Py0e)XKHOTr0 (TeMaTHYeCKOro) KOHTPOJIA 1Mo
aucuumniuHe «buosiorus»

Py0Oe>kHbIN KOHTPOJIb TI0 AUCHUIUIMHE «Brosiorusi» mpoBoauTcs B hopme
KOHTDPO/TIbHBIX PaboT Ha OT/eNbHBIX 3aHATUSX TIOC/e 3aBepIleHUs U3yueHUs
MepBOro, BTOPOTO, TPETHET0 U UeTBEPTOr0 pa3zesioB. [1ocse 3aBeplieHHs MATOro
pa3zena pyOeXHBIM KOHTPO/IbL TIPOBOAMTCS B (dopMe 3aluThl Kelica:
rpe/iCTaB/IeHUs] Pe3y/IbTaTOB PeLleHUs] KeMCOB (BBICTYIL/IEHHE C TIpe3eHTaLuen).
Py6esKHbIN KOHTPOJIb IIeCTOTO pa3/iesia MPOBOJUTCS B (hopMe 3all[UThI IPOEKTa:
Tpe/ICTaB/IeHUs]  Pe3y/IbTaTOB  BBLITIOJIHEHWS  yueOHO-HCC/Ie[OBaTe/IbCKOTO
MpoeKTa (BBICTYIIJIEHHUE C Mpe3eHTaLen).

[TpuBesieM TIpUMephI 3aJjaHuH /1J1s KaXK/I0T0 THIIAa PyOeXXHOT0 KOHTPOJIS.

1. KourposibHasi patora “Mo/ieKy/IApHBIA yPOBeHb OpraHU3anUH
JKUBOro”.

B pe3synbrate ocBoeHusi mepBOro paszena “KjieTka — CTPYKTYpPHO-
(byHKIMOHaMbHAs eJUHUI]A )KUBOTO” 00yUaroluecs: CMOTYT:

— XapakTepu30BaTh CTpoeHHe W (YHKI[MHM OCHOBHBIX OMOIIO/IMMEDOB,
KJIETKU U ee CTPYKTYPHBIX 3/IEMEHTOB;

— OripeJie/iiTh pe3y/bTaTbl U3MEHEeHWs TeHeTUUYeCKOro Koza B IpoLeccax
MaTPUYHOTO CUHTE3a;

— OpraHM30BbIBaTH HaOmofieHHe OHOMOTHUeCKMX OOBEKTOB Ha
MOJIEKYJISIPHOM Y KJIETOUHOM YPOBHe.

KoHTposbHass pabota mipe/cTaBisier coO0OM 3a/jaHHsI B TeCTOBOW (hopMme
pa3/iMuHOIO YPOBHSI CJOXKHOCTU: “HU3KUM”, “cpeHuN” U “BblcOKUM”. B
3aBMCHMMOCTA OT TUMNA U TPYAHOCTU 3aZlaHUSl €ro BbINIOJIHEHHE OL|€HHMBAeTCs
pasHbIM uuCOoM OasisioB. BhITIO/IHEHWe KaXKAOro 3a/aHus “HU3KOro” ypOBHS
CJIOXKHOCTU oOljeHrBaeTcss 1 6Ga/utoM. 3a BBIMIOJTHEHWE 3a/laHui  “cpefiHero”
YPOBHSI CJIOXKHOCTM B 3aBUCHMMOCTHA OT TOJIHOTBI M TPaBWIBHOCTH OTBeTa
TIpYCBavBaeTcs 710 2 6asios.

K 3amaHuto “BBICOKOr0” YpOBHSI C/I0XKHOCTA OTHOCUTCSL pelleHue 3azau.
[Ipy mpaBWIBHOM pellleHUM 3a/laHuM “BBICOKOTO” YDOBHSI TIpHMCBauBaeTcs 3
banna.

3a/laHust BCeX YPOBHEM CI0’KHOCTH MPOBEPSIFOTCS aBTOMAaTUUEeCKU.

PacripesiesieHrie 3alaHUM 1O YPOBHSIM CJOXKHOCTU TIpe/ICTaB/IeHO B
ciiepytolieid Tabmie:

YpoBenn bann | IIpouenTtHoe Tun Bonpocos
C/I0)KHOCTH cofiepKaHue
3a/laHUA 3a/laHuM
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Hwuzkui 1 65% - 3a/IaHUsI C BLIOOPOM OZTHOT'O
MPaBUILHOTO OTBETA

CpegHun 2 15 % - MHO>KeCTBEHHBIM BBIOOD;

- BOTIPOCHI Ha yTOPsiIOUMBaHue WU
yCTaHOBJIeHHE TTPaBUIbHOU
10CJ1e/J0BaTeTIbHOCTH

Boicokuit 3 20 % - CATyaL[MOHHbIE 3a/jaui WU BOTIPOCHI
rpeJlyCMaTpUBaloI[1e Pa3BepHYThIN
OTBeT

Kpurepuu olieHUBaHUSI pyOe>KHOM KOHTPOJIbHOM paboThI:

OneHka IIporeHT BbINO/THEHUS
“OT/IMYHO” 85-100%
“xoporo” 70-84%

“yII0B/IETBOPUTETLHO” 50-69%
“HeyI0B/IeTBOPUTEJIBHO” MeHee 49%

1. Asotucrtoe ocHOBaHuWe afjleHUH B MoJiekyJsie [THK KomriemeHTapHO...
1) ryanuny;

2) LIUTO3UHY;

3) ypauuy;

4) TAMHUHY.

2. K ypyHOBBIM a30TUCTBIM OCHOBAHUSIM OTHOCSTCHL. ..
1) afeHViH ¥ I'yaHHH,;

2) TyaHUH U LIUTO3MH;

3) LMTO3WH U YpaLW;

4) ypaluu/ v aZieHuH.

3. Beibepute dynkiuo nPHK?

1) XpaHeHue reHeTUUECKOW MH(OPMaLIY;

2) TpaHCTMOPT AMUHOKHUC/IOTHI B pubocoMmy;

3) BXO/IUT B COCTaB pubocom;

4) mepeHoc renernuyeckod magopmaiuio ot JIHK kK pudocome.
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4. KnieTku 3yKapyoT He COZiepiKar...
1) nu3ocowm;

2) pubocom;

3) Me30CcoM.;

4) komriekca ['onbmKu.

5. KJjileTK# mpoKapuoT cofepikar...
1) K/IeTOUHBIN L|eHTP;

2) 3HZOI/Ia3MaTUUYEeCKYIO CeTh;

3) pu00COMBI U M€30COMBI;

4) komrekc ['o/Ib/I>KU U JIU30COMBI.

6. Kakue opraHouzibl BCTpeUarOTCs TOJIbKO B PACTUTE/IbHBIX KJ/IeTKax?
1) sHpOMIa3MaTUUecKasi CeTh;

2) mJ1IaCTUABI;

3) MUTOXOH/IpUM;

4) komrnekc ['onbmxu.

7. B MeTa(hazHOU XpOMOCOME BBIZIEJISIFOT. ..
1) ny1eun U LIEHTPOCOMY;

2) LIeHTPOCOMY U LIeHTPHOJIN;

3) LeHTPHUOJIU U LIeHTPOMEPY;

4) HeHTpOMepY U NJIeuH.

8. K aBTOTpO(pam OTHOCSTCHI. ..

1) BUpYCHI;

2) XeMOCHHTe3UpYIIHe 0aKTepuH;
3) rpubbI;

4) mapa3utuueckre 6akTepuu.

9. TpaHckpuIys — 3TO...

1) cBsi3biBaHHe aMHUHOKHKC/IOTHI ¢ TPHK;
2) TIlepeHOC aMUHOKUCJIOThI B pubocomy;
3) yaBoenue monekysbl JTHK;

4) cunte3 uPHK na marpune THK.

10. Ecmu kKopupytoias 6e1ok yacThk TeHa cofiep>kut 6000 rap HyKIeoTHj0B, TO
CKOJIbKO aMHUHOKHCJIOT B KOJUPYeMOU MoJieKyie bemka?

1) 100;

2) 500;

3) 1000;

4) 2000.
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11. Kakue 13 repeurciieHHbIX 00/ie3Hel, BbI3bIBAKOTCSI BUDYCAMU?
a) TyOepkysie3 u JudTepus;

0) Iudrepus u CIIN/I;

B) CIIN/l u rpunm;

T') TPUII U TyOepKyies;

12. B pe3ynbTaTe NepBoOro fiefieHusi Meiio3a MpOUCXO/IUT:
a) yBeMuyeHre Habopa XpoOMOCOM;

0) ymeHbIlIeHHe HA0opa XpoOMOCOM;

B) COXpaHeHHe UCXOAHOro Habopa XpOMOCOM.

13. Uto npoucxoauT B aHadase II metio3a?

1) ciupanu3anusi XxpoMoCom;

2) pacxo>kJieHHe K TIOIF0CaM IByXPOMaTHUHBIX XPOMOCOM;
3) pacxoxXjeHue K Mo/icaM XpoMaTu/j;

4) pacroJio)keHre XpOMOCOM B IIJIOCKOCTH 3KBaTOpa KJIeTKHU.

14. YcTaHoBUTe COOTBETCTBUE

Opranoup, DyHKIYA
1) pubocoma A) nepeBapuBaHue OTMEPIINX K/I€TOK
2) XJI0pPOTL/IaCThI b) doTocunTes
3) 11M30COoMBI B) cunTe3 6enka
4) LeHTpUOIU ') obpa3oBaHMe BepeTeHa Je/IeHHsI

OtanoH: 1-B; 2-b; 3-A; 4-T

15. BbI6EpI/ITe XHUMHUYeCKHUe 3JIEMEeHThl KJ/Ie€TKH, KOTOpPhIe BXOJAT B COCTAdB

OpraHUYeCKUX BeIeCTB:
1) KambLy;

2) yriepop;

3) LMHK;

4) BOAOPOA;

5) KUCTIOPOJ;

6) Mefib;

7) a30T.

16. YcTaHoBUTe COOTBETCTBUE
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['pynribl aMUHOKUCIOT IIpencraBuTenu

1. HeiiTpanbHblie A) r/iyTaMUHOBAsI KMC/IOTa
2. Kucsible b) nu3uH
3. OcHOBHBIE B) ananvn

OTtanoH: 1-B; 2-A; 3-b

17. B monexkyne JHK Hyk/ieoTH[bl, cofepykaljue ajeHuH, cocTasysaioT 10%.
CKO/BKO IPOLIEHTOB B IaHHOU MOJIeKyJle HyK/IeOTH/OB, COZlepyKalliiX LIUTO3UH?
1) 10;
2) 20;
3) 30;
4) 40.

18. B monekysie PHK HyKneoTubl, copepxkaljye ypanu, coctabstoT — 30% u
ageHuH — 40%. CKOJIBKO TIPOLIEHTOB a[|leHUIOBbIX HYK/I€0THU0B COLEpPKUTCS B
terny IHK, koMIyieMeHTapHOU TOM, Ha KOTOPOU CHHTe3upoBasachk 3ta PHK?

1) 0;

2) 30;

3) 35;

4) 40.

19. Yuactok mosnekynel IHK coctout u3 60 map HykimeotuzoB. Oripenenute
JUTMHY 3TOr0 yudacTka (paccTtosiHue Mexay Hykneotuaamu B JIHK cocraBnsieT
0,34 ™)

1) 20,4;

2) 24;

3) 10,2;

4) 30.

20. ®parmeHt MoJjekysasl JTHK cozepxxur 1230 HyK/IeOTHIHBIX OCTATKOB.
CKOJIbKO aMUHOKUCJIOT OyZieT BXOZUThL B cocTaB beska?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amuTa KeMCoB: Mpe/CcTaB/IeHue pe3y/1bTaTOB PelleHus1 KeHCoB.
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3amuTa Kelica siB/sieTCss pPyOe)KHbIM KOHTDOJIEM TI0 TIITOMY pasfieny
“BuoJiorys B XKU3HK”, B pe3yJibTaTe U3yueHusi KOTOPoro obydJaroiiyecs CMOTYT:
— aHa/IM3UpOBaThb 3THUUYECKHE acCIeKTbl COBPEMEHHBIX HWCCJ/IeJOBAaHUU B

00/1aCTH OMOTEeXHOJIOTUH Y TeHeTUUeCKUX TeXHOIOTHUH.

Iyig 3ammThl KeilicoB oOyuaromumcs Heobxogumo B pamkax BCP
MO/ITOTOBUTE YCTHOE COOOIl[eHHe TI0 pe3y/ibTaTaM pelleHus Keica C

MOATrOTOBKOW Mpe3eHTaLui.

KpuTepuu olleHUBaHUsI YCTHOT'O COOOITeHUSI:

banbl
Kpurepun
OLIeHUBaHUS
1 6amn 2 bania 3 bata
1. CooTBeTCTBHUE cojiep>kaHue I0K/azia cojiep)kaHue cojiep>kaHue
CO/Iep>KaHusl AOK/IaZia | JIUITh YaCTUIHO JOK/Iaja, 3a JloK/aza
3asiB/IeHHOU TeMe COOTBETCTBYeT WCK/TFOUeHHeM COOTBETCTBYET
3asIBJIEHHOU TeMe OT/IeTbHBIX 3asiB/IeHHOM TeMe U
MOMEHTOB, B MO/THOW Mepe eé
COOTBETCTBYeT pacKphbiBaeT

3asiBJIeHHOU Teme U
B TMTO/THOW Mepe eé
pacKpbIBaeT

2. CrerieHn
PacKpBITUS TEMbI

pacKphbITa Majiasi YacTb
TeMbI; TIOMCK
vH(opMalLY NpoBeiEH
TOBEPXHOCTHO; B
W3/10)KeHWH MaTepuaa
OTCYTCTBYeT JIOTHKa,
JOCTYITHOCTh

TeMa pacKphITa
XOpOILII0, HO He B
T10JIHOM 00BEME;
vH(popMaluu
Tpe/ICTaB/IeHO
HeJJ0CTaTOYHO; B
OTJe/TbHBIX CTyJassx
HapyIlieHa JIOTHKa B
W3/10KeHUN
MaTepHasa, He
COBCEM /IOCTYTTHO

TeMa pacKphbiTa
TIO/THOCTEIO;
Tipe/ICTaB/IeH
000CHOBaHHBIH
00BEM
rHpopMaluy;
M3/I0’)KeHHe
MaTepHasa
JIOTMYHO, IOCTYTTHO

3.YMeHue JOCTYITHO
Y TIOHATHO IepesaTh

W3 MpeJCTaBIeHHON
TIpe3eHTali He COBCEeM

Ha OCHOBe
Trpe/iCTaB/IeHHON

Ha OCHOBe
Tpe/iCTaB/IeHHON
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co/iep>kKaHue J0K/Iajia
B BU/Ie Mpe3eHTalu1

ITOHATHA TeéMaTuKa

WCCiefloBaHus, eTaiu

He PaCKpbIThbI

Tipe3eHTaluu
dhopmupyetcs
o011iee MOHUMaHKUe
TeMaTUKU
WCCIIeIOBaHUs], HO
He SICHBI JIeTa/i

Tipe3eHTaluu
dhopmupyeTcs
TI0JTHOe TIOHUMaHHe
TeMaTHUKU
UCCIIeIOBaHMS,
PACKPBITHI JieTa/u

OueHuTe Npe3eHTaLMIO 10 CJIeJYHOIMM KPUTEPUSIM:

ee cogep>kKaHue

Kpurtepun banisl
OLleHUBaHMS
0 1 2
TOJTHOTa vHbopMalus, ruHbopMalys, ripe3eHTaLuys
WCI0JIb30BaHUS WCII0JIb3yeMas B TpeJCTaB/eHHast B | COLepP KUT TOTHYHO
yueOGHOT0 MaTepurasa rpe3eHTaLuu, He Tpe3eHTaLuH, Y YETKYIO
OTHOCUTBCH K TeMe OTHOCUTCA K TemMe, | UH(OpMal[uto,
HO HeZl0CTaTOYHO JOCTaTOYHYHO JJIst
TIOJTHO PacKpbIBalOT | (hOpMUPOBAHUS

npeacTaB/IeHHA O
TeMe

JIOTUKA HW3/I0)KeHUS
MaTepHrana B
COOTBETCTBUH C
IJIAHOM U TeMOH
3a/IaHUs

MaTepHasn
TIpe3eHTaluy He

IIJIaHa HeT

COOTBETCTBYET TeEMeE,

MaTepuasn
ripe3eHTaluu
YaCTUUHO
COOTBETCTBYET TeMe
3a/jaHusl, 1J1aH
TOCTPOEH He TOYHO

MaTepHa,
TIpUBe/IeHHBIN B
TIpe3eHTaluu
TIOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3a/laHus U
COCTaB/IEHHOMY
TUIaHy

opdorpacdryeckas
IPaMOTHOCTh

TePMHHOJIOTHYeCKasd 1

B TIpe3eHTaluu
NIPUCYTCTBYIOT

OLLIKOKHU, He BCe

TIO CyII[eCTBY

opdorpaduyeckue

TepMHHBI [IPMMEHEeHbI

B Mpe3eHTaluu
MIPUCYTCTBYIOT
opdorpadurueckue
OIIMOKM, TEPMUHBI
MpYMeHeHbl BepHO

B Mpe3eHTalun
OTCYTCTBYIOT
opdorpaduueckue
OIIMOKH, TEPMUHBI
TIpUMeHeHbI BEPHO

aKKypaTHOCTb U
OpUTHMHA/IbHOCTh
MOCTPOEeHUs

rpe3eHTaLus

KOMITIO3ULIKHU

rocTpoeHa Oe3 yueTa

Tipe3eHTalst
MOCTPO€eHa C
yueToM TpeOOoBaHHM

ripe3eHTaLus
MIOCTPO€EHa B
TOJTHOM
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caigos, 6e3 K ohopm/ieHHI0, HO | COOTBETCTBUU C
cobJtro1eHus HEeT eJUHOTO TpeboBaHUSMH
TpebOBaHU K odopmieHus odopMieHus,
mpudTam u C1alizioB WCTIO/Tb30BaH
I[BETOBOMY OpUTHUHA/TbHBIN
o opmIieHHI0 MOAX0[ K
odopmsieHNt0
C/1aliI0B

ITTkana nepeBoja 0a//IOB B OTMETKY

17-15 6annoB - «5»

14 - 9 6annoB - «4»

8-6 6amoB -«3»

MeHee 6 6a//IOB UM OTCYTCTBHE PabOTHI - «2»

3. 3amuTa MnpoeKTa: IpejCcTaB/ieHHe pe3y/bTaTOB BbINO/JIHEHUSA
y4e0HO-1CC/1e/|0BaTe/IbCKOr0 MPoeKTa.

3aiuTa rpoeKTa sIB/seTCsl pyOe)KHbIM KOHTPOJIEM TI0 I11eCTOMY paszieny
“buoskosornyeckrve uCC/IeJOBaHWS”, B pe3yJbTaTe W3yYeHUsi KOTOPOro
oOyuarorecsi CMOTYT:

— OTKMCBIBAaTh MeTO/IbI OHM03KO0IOTHYeCKUX HUCC/IeJOBaHUM;

— TUIaHUPOBaTh OMO3KOIOTUUECKH IKCTIEPUMEHT;

— MPOBO/IUTH BMO3KO0/IOTHUECKH IKCTIepUMEHT;

— UHTEPTIPeTHUPOBATh Pe3y/IbTaThl IPOBEZEHHOTO OMO3KOIOTUUECKOTO
9KCIIepUMeHTa C UCI0/Ib30BaHKeM KOJIMUeCTBEHHBIX METO/0B.

i 3aiuThl TIPOeKTOB obyuaroiuMcsi Heobxogumo B pamkax BCP
MO/ITOTOBUTE YCTHOE COO0OIeHHe 110 pe3y/ibTaTaM BBIMIOHEHUsS ydeOHO-
WCC/Ie0BATE/IbCKOrO MPOEKTa C Mpe3eHTaLuH.

TpeboBaHuss K TIpe3eHTalldd W COOOIIeHHI0 OIKMCaHbl B TIpUMepe
BBLITIOJTHEHUS yueOHO-KCCrie/I0BaTe/IbCKOTO TIPOeKTa.

KpuTepuu olieHHMBaHHWsI YCTHOTO COODIIeHUs:

baniabl
Kpurepun
OLleHHBAHMSA
1 6ann 2 ba/u1a 3 da/1a
1. CooTBeTCTBHUE cofiep>kaHue JoK/aja cofiep>xaHue coziep>KaHue
CoZiep>KaHus JOK/IaJla | TUIIb YaCTUYHO JIoKnaja, 3a JloKnaja
COOTBETCTBYeT HUCK/TIOUeHUEM COOTBETCTBYET
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3asiB/ICHHOI Teme

3asIB/ICHHOI TeMe

OT/Ie/TbHBIX
MOMEHTOB,
COOTBETCTBYET
3asBJIEHHOU TeMe U
B ITOJTHOU Mepe eé
pacKpbIBaeT

3asIB/ICHHON TeMe U
B ITO/THOM Mepe eé
PaCKphLIBaeT

2. CrernieHn
PaCKpBITUS TeMBbI

pacKpbITa Masast 4acThb
TEeMBbI; TIOMCK
vHbopMaLMy NIpoBeJEH
TIOBEPXHOCTHO; B
W37I0’)KeHUY MaTepurasa
OTCYTCTBYeT JIOTHKa,
JIOCTYITHOCTh

TeMa pacKphITa
XOpOIIIO, HO He B
I10JIHOM 00BEMe;
rHbopMaLu
TIpe/JiCTaB/IeHO
HeJI0OCTaTOYHO; B
OT/Ie/TbHBIX CTyJassx
HapyIlleHa JIOTHKa B
W3J/I0’KeHUHN
MaTepuasa, He
COBCEM JIOCTYITHO

TeéMa pacKphITa
TO/THOCTEIO;
Tipe/iCTaB/ieH
000CHOBAHHBIH
00BEM
vHbopMaly;
U3/I0KEeHHe
MaTepuasa
JIOTUYHO, IOCTYITHO

3.YMeHue JOCTYITHO
Y TIOHATHO NepeJaTh
coZiep>kaHue I0K/1aja
B BH/le TIpe3eHTaLu1

13 Npe/CTaB/IeHHON
rpe3eHTali He COBCEM
TOHSITHA TeMaTHKa
Wcce0BaHus, JleTanu
He PacCKphbIThI

Ha OCHOBe
npe/CcTaBIeHHOU
npe3eHTaLUN
¢dbopmupyetcs
o011iee MOHUMaHNe
TeMaTHUKH
WCC/Ie[JOBaHMsI, HO
He SICHBI JIeTain

Ha OCHOBe
rpe/iCTaB/IeHHOU
Tipe3eHTalux
dbopmupyercs
TI0/THOe TIOHUMaHHe
TeMaTHKH
WCC/IeJOBaHW,
PaCKpBITHI ZieTaiu

OLleHUTe NPe3eHTalUI0 T10 C/IeIVIOIINM KDUTEPUSIM:

Kpurepun Bannbl
OLleHUBaHUSA
0 1 2
T0JIHOTA vHbopMaLus, vHbopMaLys, Tipe3eHTaLs
WCMO/Ib30BaHKUSA Ucrosnb3yeMas B NpeJiCTaB/ieHHas B | COZLeP>KUT MOTHYHO
yueOHOTrO MaTepuana | Mpe3eHTaLMH, He Tripe3eHTaluH, Y UETKYIO
OTHOCHTBCS K TeMe OTHOCHUTCS K TeMe, | nHdopMaruio,
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HO HeJI0CTaTOYHO JIOCTaTOYHYIO ZIJIsI
TIO/THO pacKphIBaloT | (GOpMUPOBaHUS

ee CcoJiep>KaHue TIpe/ICTaBJIEHNUS O
TemMe
JIOTHKA W3/I0’KEeHUST MaTtepual Marepuari Marepuar,
Marepuasa B TIpe3eHTal|u He Mpe3eHTal[uu TIpUBE/IeHHBIN B
COOTBETCTBHUHU C COOTBETCTBYET TéMe, | yacTHUHO Tipe3eHTal|u
TJIAaHOM U TeMOM TJlaHa HeT COOTBETCTBYET TeMe | MOJTHOCThIO
3a/IaHUs 3a/laHus, TIJTIaH COOTBETCTBYIOT
TOCTPOEH He TOYHO | TeMe 3a/IlaHusl U
COCTaBIEHHOMY
TUIaHy
TEePMUHOJIOTHUECKast U | B Mpe3eHTal[uu B TIpe3€eHTaIuu B TIpe3€eHTaIUU
opdorpadurueckas TIPUCYTCTBYIOT MIPUCYTCTBYIOT OTCYTCTBYIOT
rPaMOTHOCTb opdorpaduyeckue opdorpaduyeckue | opdorpaduueckre
oIIMOKHU, He BCe OLITMOKU, TEDMHUHBI | OIIMOKH, TEPMUHBI

TepMHHBI TIPUMEHEHBI | PUMEeHeHbI BEPHO | TpUMeHeHbl BepHO
TIO CyII[eCTBY

aKKypaTHOCTb U Tipe3eHTaLys TIpe3eHTaLus Tipe3eHTalys
OPUTHMHA/ILHOCTh roctpoeHa 6e3 yyera | rocrpoeHa c TIOCTPOeHa B
TIOCTPOEHUS KOMIIO3UL[UU yueToM TpebOoBaHUI | TTOSTHOM
cnaiigos, 6e3 K ohopmM/IeHHI0, HO | COOTBETCTBUU C
cobJtro1eHus HEeT eJUHOTO TpeboBaHUSIMH
TpebOBaHMI K odopmieHus odopMmieHus,
mpudTam u ClaiioB HCII0/Tb30BaH
L[BETOBOMY OpUTHMHATbHBIN
o opM/IeHHIO TO/AXO/, K
oopmieHnto
CrauzioB

KpuTepuu olieHUBaHUS 3all[MThI PoeKTa: 6asibl 3a yCTHOe CcooOblileHre U
IMpe3eHTali0 CYMMHPYIOTCA. OLI€eHKd BbICTaBJ/ISAETCSA B COOTBETCTBHU CO IIIKaJION:
17-15 6annoB - «5»

14 - 9 6annoB. - «4»
8-6 6anoB -«3»
MeHee 6 6a//I0B UK OTCYTCTBHE PAOOTHI - «2»
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2.3. OueHOUYHbIe CpPeJCTBAa NMPOMEXYTOUHOH aTTeCcTalU¥ MO JUCIMILUIUHE
«buonorus»

[IpomexyTouHass KOHTPO/Ib MO AUCLUIUIMHE «Bbuosiorusi» npoBOAUTCSA B
BUJle THMCbMEHHOW WTOTOBOW KOHTPOJIbHOM paboTel. KoHTposbHasi paboTa
BK/IIOUaeT B cebs [Ba TWMa 3a/laHWM: TeCTOBble BOIIPOCHI, HallpaBjieHHWe Ha
IPOBEPKY YCBOEHHs TEOpPeTUYEeCKOro Marepvasna, M 3ajauyd W 3aJ,aHus,
HaripaB/ieHHbIe Ha TPOBepPKY CPOPMUPOBAHHOCTHU MPaKTUUECKUX YMEHUH.

Yacte 1 cogepxuT 15 3aaHuii ¢ BRIOOPOM OJHOTO BEPHOTO OTBETa W3
yetbipex W 10 3a7aHuii C BHIOOPDOM HECKO/JILKMX BEPHBIX OTBETOB, Ha
COOTBETCTBUS OMOIOrMUecKruX 00 BeKTOB, TIPOLIECCOB U SIBJIEHUM.

Yacts 2 cofepXuT 4 3ajjauu U3 pa3HbIX TeM JUCLIMIVIMHBI U 1 NPaKTHUKO-
OpHUEeHTUPOBaHHOe 3aj/laHve, (POPMUPYEeMOU B COOTBETCTBUM C METOJUUYECKUMU
pPeKOMeHJaLUsIMU.

B 3amanusix 1-15 BeibepuTe o[MH TTPaBUIbHBIN OTBET:

1. XUMMNYECKYH OCHOBY XPOMOCOMEBI COCTABJIAET
MOJIEKYJIA

1) me30KCcMprOOHYKIEMHOBOM KMC/IOTBI

2) pyubOHYK/IEMHOBOM KHUCTOTBI

3) nunyga

4) nonvcaxapuzia

2. YOAJIEHUE ITVUMEPOB TUMWHA B MOJIEKYJIE JTHK
[MPONCXOOUT B ITPOLIECCE

1) TpaHcBepcuun

2) penapauuu

3) perviMKaLuu

4) TpaHcgopmarum

3. 4JId OBPA3OBAHUA JIMITNJHOI'O BUCJIOA BAJKHBI
B3AVMO/EVCTBUSA MEXY MOJIEKYJIAMU JIMTTN/IOB:
1) Bogopo/iHbIe U MOHHBIE

2) NOHHBIE Y KOBaJIeHTHBIE

3) KOBaJIeHTHbIe U TUIPO(dOOHbIE

4) To/1bKO TUAPOGhoOHbIe

4. YJAJTEHUE ITVUMEPOB TUMUWHA B MOJIEKYJIE JTHK
[MPONCXOOUT B ITPOLIECCE

1) penaparuu

2) TpaHCcpopMaLr

3) TpaHCBepCUU

4) peniMKaLuu

5. IJ151 KIIETOK PACTEHUI HE XAPAKTEPEH CHTE3
1) aMMHOKUCIOT

2) HYK/1e0TH/I0B

3) rMKoreHa

51



4) pochonunuaos

6. B [TIPO®A3E MUTO3A OJIMHA XPOMOCOMbBI YMEHBIITAETCA 3A
CUET

1) TpaHCKpUIILIMK

2) peayTuIMKaLiu

3) AeHaTypaluu

4) cnupanuzaiuyu

7. BIATOJAPS KOHBHOT'ALIN U KPOCCUHT'OBEPY TTPOUCXOONT
1) yBemMueHHe urc/ia XpOMOCOM BJIBO€

2) 06MeH reHeTHUYeCKOM MHGOPMaLel MeXK/1y TOMOJIOTMUHBIMUA XPOMOCOMaMHU
3) yMeHbllIeHHe YKiCia XpOMOCOM B/BOE

4) yBenMUeHUe urcsia raMmet

8. [IOJIUTIENITUAHBIE HETT CUHTE3NPYIOTCA HA PUBOCOMAX,
HAXOOAIINXCH:

1) B LTO30/1€ U MOJUMULIMPYIOTCS TAaK)Ke B LIUTO3071€e

2) B 1IMTO30J1e, 3aTeM MOJU(MULIMPYIOTCS B arrapaTe ['onbaxu

3) Ha MemOpaHe 3H/]0TJIa3MaTUUECKOTO PeTHUKYJ/IyMa, 3aTeM MOAUDULIUPYIOTCS
B arrapare ['o/ibKu

4) B LMTO3071€e, 3aTeM MOJU(DULIMPYIOTCS B JIFOMEHe JIM30COMBI

9. UHTPOHBI BCTPEUAKOTCA B TEHAX

1) TONBKO 3yKapuOT apxebaKTepuid

2) 9yKapHuoT U 3ybaKkTepuii

3) sybakTepuii 1 apxebakTepuit

4) apxebakTepuii ¥ 5yKaproT

10. BCE PEAKLIMV CMHTE3A OPTAHMYECKUX BEILIECTB B KJIETKE
[MTPOUCXOOAT

1) obpazoBanuem mosekysn ATD

2) ¢ ocBOOOXKIeHEeM SHEPIUH

3) paciienieHleM BellleCTB

4) UCNoJIb30BaHWEM SHEPTUU

11. 13 OJHOW MOJIEKY/JIbl HYKJIEMHOBOWM KVCJIOTEI B
COEIVHEHWUA C BEJIKAMU COCTOUT

1) MuTOXOHIpUS

2) xpoMocoMma

3) reH

4) xyioponiacT

12. AOYEPHUE XPOMATUABI CTAHOBATCA CAMOCTOATEJIBHBIMU
XPOMOCOMAMMU TIOCJIE

1) criapyBaHUsi TOMOJIOTUUHBIX XPOMAaTH/,

2) oOMeHa yyacTKaMH MeKJy TOMOJIOTUUHBIMU XPOMOCOMaMH

3) pa3zesieHus COeIUHSIIOLIEN X LIEHTPOMEPHI

4) BbICTpauBaHUsi XpOMOCOM B 3KBaTOPUA/IbHOM MJIOCKOCTH KJIETKU

13. TEHETUYECKHI KOJI — 3TO:
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1) Habop K/IeTOUHBIX TEHOB

2) HyK/JIeoTH/JHas1 TI0C/IeoBaTe/TIbHOCTh reHa

3) reHeTHMYeCKast SKCIIPeCCHst

4) cucTeMa 3anucy reHeTHYeCKoW nHbopMaliu

14. B KAKIMX U3 IMTEPEUNCJIEHHBIX OPT"AHEJIJI CAMA{ BBICOKAA
KOHLIEHTPALIA Ca*

1) sppe

2) MUTOXOH/IPUSIX

3) LuuTOMIa3Me

4) annapate "onbmpxu

15. KAKUVE N3 ITEPEUNCJIEHHBIX HV)KE CTPYKTYP KJIETKU HE
NMEKOT MEMBPAHBI

1) nr30COMBI

2) XJIOpPOMJIacThI

3) SAPBILIKA

4) anmapar ['onbku

JTa/IOHBI OTBETOB

Ne 3aaHus 112|13(4(5]6|7(8(9(10|11 12|13 |14 |15

OTBeT 1121411(31412|3(11 4|2 |13(4]|2]3

B 3aJdHUAX 16-25 BI:I6epI/ITe HECKOJIBKO TIDABUJIBHBIX OTBETOB W/IM YCTAHOBUTE
COOTBETCTBHE WX I10C/1eJ0BATE/IbHOCTD!

16. BOCCTAHOBUTE B UICTOPUYECKOM IIJTAHE
[TIOCJIEIOBATEJIBHOCTB 3TATIOB BO3JENICTBIMA UEJIOBEKA HA
BMOC®EPY:

1) ycuieHue BAUSIHUSL Ha TIPUPO/Ty C KOPeHHBIM npeobpa3oBaHUeM UacTH
5KOCHUCTEM;

2) u3MeHeHHe IKOCHCTeM uepe3 MacTb0y CKOTa, YCKOpPeHHe PoCTa TpaB IyTeM
VX BbDKUTAHUSA U T. I1.;

3) rnobanbHOE U3MeHeHHe BCeX IKO/IOTHUeCKUX KOMITIOHEHTOB B 1[€JIOM B CBSI3U
C HeorpaHUUeHHOM MHTeHCUbUKalel X03siCTBa;

4) cBepXHUHTEHCHBHAas 0X0Ta 06e3 pe3Koro u3MeHeHUsI SKOCUCTEM B TTEPHO/,
CTaHOBJIEHUSI Ue/I0OBeuecTBa;

5) Bo3elicTBYE MOfiel Ha 6uochepy UIlh KaK 0ObIYHBIX OMOIOrHYeCKUX
BU/IOB.

17. BBIBEPUTE TTPOLIECCHI, ITPOTEKARIIIVE B ITPO®A3E ITEPBOI'O
NEJIEHUA MEVO3A

1) o6MeH yuaCcTKaMH XpOMOCOM
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2) Habop xpomocoM 1 urciio mosiekys JIHK B kiieTke — 4ndc

3) fesieHre LIEHTPOMEDP XPOMOCOM

4) opmupoBaHUe BepeTeHa Jie/ieHust

5) BbICTpavBaHWe XPOMOCOM T10 3KBaTOPY K/IETKU

18. KAKME IMPOLECCHI ITPONCXOOAT B KJIETKE B ITTEPUO/],
NHTEP®A3BI?

1) cnupanu3anysi XpoMoCOM

2) pepynukauuys Mmonekyn JJHK

3) pacTBOpeHHe siZIepHOM 000/I0UKH

4) cuHTe3 0eNKOB B IUTOTIa3Me

5) cunre3 uPHK B szpe

19. MAJIBIE KPYT'OBOPOTEHI YTJIEPOA B BUOCDOEPE MOT'YT
OCYILIECTBJIATHCHA CJIEAYOLIUM ITYTEM:

1) yriekucsblii ra3 BeljesisieTcsi B atMocepy B npolecce (OTOCUHTe3a B
[THEBHOe BpeMsi, a B HOUHOE BPeMsi ero 4aCTh MOIJIONIAeTCsl PACTEHUSIMU U3
cpe[ibl;

2) yreKUCIbIN ra3 MorJiollaeTcss U3 aTMocdepsl B ripoliecce (POTOCHMHTE3a B
[THeBHOe BpeMsi, a B HOUHOe BpPeMsi er0 YaCTh BbI/Ie/IIeTCsl PaCTeHUsIMU B Cpely;
3) yIJIeKUC/IbIN ra3 aTMoC(hephl MOTJIOIAeTcs B MpoLecce POTOCUHTE3A C
oOpa3oBaHWeM OpraHMUeCKUX BEIeCTB, a C TH0e/bI0 PACTEHH U )KUBOTHBIX
MPOUCXO/IUT OKUC/IEHUEe OPraHWueCKUX BeleCTB C Bbl/leJIeHUEeM YT/JIeKUCIOro
rasa;

4) yrieKuc/Ibii ra3 aTMocdepsbl TIOT/IONaeTcs B mpoliecce (OTOCUHTE3a, a MpU
[IbIXaHWUU BbIJEISIeTCs B aTMOChepy;

5) yrieKuc/bii ra3 atMocdepsl MorJiolaeTcs B nporecce (OTOCHHTe3a, a Mpu
CKUTaHWW OpPraHWYeCcKUX BellecTB Bbife/isieTcs B aTMocdepy.

20. YKAXXUTE ITOCJIEJOBATEJIBHOCTBH ®A3 OIVIOJOTBOPEHUA.
1) cnusiHMe raMeT, WM CUHraMUuK

2) AMCTAaHTHOE B3aUMOIEMCTBHE U COTKeHHe TaMeT

3) KOHTAKTHOEe B3aMMO/IeliICTBHe raMeT W aKTHBallysl SIULIeK/IeTKH

21. YCTAHOBUTE IIOCJIEJOBATEJ/ILHOCTE CTAJINI
VMHOVNBUOYAJIBHOI'O PA3BUTUA YEJIOBEKA, HAUMHASA OT
3UT'OTHI.

1) dhopmupoBaHue yeTbIpeXKaMepHOT0 cepAlia

2) obpa3oBaHue 6/1aCTOMepOB

3) opMrpoBaHUe HEPBHOM CHUCTEMbI

4) popMHupoBaHUe Me30/iepMbl

5) obpa3oBaHue ABYXC/IOMHOTO 3apO/bIIlia

22. BBIBEPUTE TPU ®YHKIIUU TTJTASMATUYECKOM MEMBPAHEI
1) obecrieunBaeT MOCTyI/IeHUEe B K/IETKY HOHOB M MEJTKUX MOJIEKY/I

2) obecmieuriBaeT TiepeJBIKeHNEe BeI[eCTB B K/IeTKe

3) OTrpaHUYUBaET LUTOIIa3My OT OKPY>Karolleld Cpe/bl

4) y4acTByeT B IOIJIOIIIeHUU BeIleCTB KAeTKOMN
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5) npuaeT KJIeTKe KeCTKYI GopMy

6) C/Iy>KAT MaTpuuen ajs cuHte3a uPHK

23. BBIBEPUTE [BA TIPU3HAKA HE ITOAXOOAIIWE OJIA OIIMCAHUA
TPAHCKPUIILUUN Y DYKAPUOT

1) obpa3oBaHue MOMMHYKIEOTHAHOMN 1[eTTH

2) CcoeIMHSIOTCS HYK/IeOTU/IBI, COJiepyKalijie 1e30KCUpru003y

3) maTpuLen ciyxut mosekyna JHK

4) TIPOUCXO/IUT B sifipe

5) yzaBoenue mosnekysibl JJHK

24. YCTAHOBUTE ITOCJIEAOBATEJIBHOCTB ITPOLJECCOB
OMBPUOHAJIBHOI'O PA3BUTH S ITO3BOHOYHLIX )KMBOTHBIX:
1) 3aKk/1aZiKa 3aUaTOUYHbBIX OPraHOB 3apo/bIlla

2) HaripaB/IeHHbIe TilepeMellleHUs KeTOK U Ux AuddepeHLpOBKa

3) pa3BUTHE HEPBHOM IJIACTUHKU

4) cnusiHUe STALEKIeTKY U CliepMaTo30K/a U 06pa3oBaHue 3UTOThI

5) dopmMHpoBaHre MHOTOK/IETOYHOTO OJJHOC/IOMHOTO 3apo/IbIilia

25. YIIOPAJOUUTE MCKOITAEMBIE ®OPMbI UEJIOBEKA T10
BPEMEHU CYIIIECTBOBAHISA, HAUMHAS C CAMOW IPEBHEN
®OPMHbI:

1) YenoBek ymeJsibIid

2) KpomaHbOHIbI

3) Heanpeprasnblibl

4) YenoBek NpsIMOXOJSALIMMN

5) ABCTpaJIONUTeK

JTa/IOHbI 0TBETOB

Ne
3a/IaHUs

16 17 18 19 20 21 22 23 24 25

orBer |54,2,1,3( 14| 24,5 |3,45| 23,1 |254,3,1] 13,4 2,5 (4,5,2,3,1(5,1,4,3,2

B 3apanusx 26-30 peruuvre 3ajauu:

3apanue 26. 3agaua Ne 1. Onpezenurte, Kakasi OKpacka LBeTKOB Oy/ieT y pacTeHHil ropoxa,
TOJTyUeHHBIX OT CAaMOOTbUIEHHUSI TOMO3UTOTHBIX POAUTEbCKUX (DOPM C KPaCHBIMU U C Oe/TbIMU
L[BETKaMH, a TaK)Ke OT UX CKpelliBaHUs Mexy cob6oii.0

Pemenune. O6e poguTebCKue GOPMbI TOMO3UTOTHBI, TI03TOMY 3alKCh CKPeIMBaHUi OyzeT
creflyrolLei:

— ot camoonbuieHust: 1) P: AA x AA; 2) P: aa X aa;

— OT I1epeKpecTHOro onslieHust: P: AA X aa.

I'omo3urotHeie GOPMBI JAIOT eAMHCTBEHHBIM THUIT TaMeT, ¥ TI03TOMY TIPU MX CJUSHUU OyzeT
roJiyueH eIMHCTBeHHbIN Tur noToMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OtBet. 1. KpacHoLIBeTKOBbIe TOMO3UTOTHbIE PACTeHUs AAIOT TOJLKO (DOPMbI C KPAaCHBIMU
1BeTKamMH. 2. Bce MOTOMKHU pacTeHuii C GesbiMy IiBeTKaMu OyAyT OesolBeTKOBBIMU (OHU
BCer/la roMO3UroTHhI). 3. Bce pacTeHus OT CKpelllMBaHMsI KPaCHOLIBETKOBBIX TOMO3UT'OTHBIX C
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OenolBeTKOBbIMM  OyZyT  KpPacHOL[BETKOBBIMM  (JOMMHAHTHbIM  (EHOTHIM),  HO
reTepo3UroTHBIMU T10 TeHOTHITY.

3apanue 27. 3agaua Ne 2. Ha peGenka c I rpymmoii KpoBu B pOAZOMe TIPETEHAYIOT Be
pPOJUTE/IbCKUE Maphbl:

— 1 napa: mats c I, orery ¢ IV rpynno#i kposy;

— 2 napa: Marthb co 11, orers c III rpyrirnoii KpoBwu.

Kakoii mape npuHa/ieXxut pebeHoK?

Pemenne. Pe6eHok c I rp. KpoBu 1o reHoturty — I°1°. Takoe coueTtaHue ajeseli BO3MOKHO
TOJIbKO B C/Tyuae, eC/id raMeThl ¥ OTIIa, ¥ MaTepu OyAyT cozepkath ainenu [°. CrnegoBaTenbHO,
3Ta KOMOWHALIMSI TEHOB MOTJIa OCYI[eCTBUTBLCS TOJILKO TPH 3auaTui pebeHKa B C/Tyuae BTOPOU
Tapsl, KOrJja MaThb U OTeL| FeTepO3UroThl. 3auileM CXeMy CKpell{BaHUs:

P:TAI° ¢xIBI°<¢;G¢: 0,5 A +0,51I° Go: 0,51 B + 0,5I° => F1: 0,25 I°I°.

OueBH/IHO, UTO MepBasi CyNpy’KecKas rapa NMpeTeHJ0BaTh Ha 3TOr0 peOeHKa He MOXKeT, T. K. Y
Hee MOTyT ObITh IeTH ToBKO co 1T u I1I rpyrmamMu KpoBu:

P:I°I° ¢ x IATB<; F1: 50% IA I° u 50%IB I° (y pereii II u III rp. KpoBu COOTB.).

OtBet. PeOeHOK NpUHA/IIEKUT BTOPOM T1ape CyTIpyTOB.

3aganue 28. 3agaua Ne 3. Omnpegenure cpefHHi pa3Mep JIMCTOUKOB y 0eyioro Kiesepa,
MOTyUYEHHOTO OT CKpeIllUBaHUsl TeTOPO3UIOTHBIX pAacTeHW C JjucroykamMd 10 u 7 MM
COOTBETCTBEHHO.

Pemrenune. OnpesiesisieM reHOTHUIIBI M 3allMCbIBaeM CKpelLlBaHue:

P: V bav x V by v; onpegensiem rametsr: G ¢: 0,5V ba + 0,5v; G<o': 0,5V by + 0,5v; nonyyaem
notoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OtBert. [TosiyueHo 4 Tumna (peHOTUIIOB U T€HOTHUIIOB B PaBHbIX COOTHOIIeHUsX. VI3 HUX AJis
nepBoro Oy/ieT XxapakTepHa CBepX/[OMUHAHTHOCTD (CpeIHUI pa3Mep JTMCTOUKOB 18 Mm).

3apganue 29. 3apaua Ne 4. [IpoaHanusupyiTe xapakTep rnepefadyu peLjeCCUBHOTO, UaCTUYHO
CLIETIJIEHHOTO C TIOJIOM, Hac/IeZICTBEHHOTO 3a00/ieBaHMsI OT MaTepH K MOTOMKaM.

Pemrenne. P:2 X aX a ¢ X AY A 6ombHa F1: ¢ X AXad XaYAF2:¢2XAXa; ¢XaXa;d
X AY A ; ¢X aY A 6oJibHa

OrtBet. bone3nsb nepesfaeTcss OT MaTepy yepes3 JileTel U MpOosIB/ISeTCS TOABKO Y BHYUeK.

3apanue 30. 113 a3nemMeHTOB coobijecTBa (TI0/I€BKa, 3€PHO 3/1aKOB, (DM/IMH, XOPEK) COCTaBbTe
TMUILIEBYIO LIeMlb ¥ Ha OCHOBAHUWU TpaBW/Ia 3KOJIOTMYeCKOW MUpaMU/IbI OTIpe/ieTuTe, CKOTBKO
HY)KHO 3epHa, uToObI B JieCy BBIPOC OZIUH (DMIMH Maccoi 2,5 K.

OtBert:
3epHO 371aK0B MEb-moneBka Xopek QunuH
2500 kr 250 kr 25 kr 2,5 kr

B utoroBoii paboTe mipeicTaB/IeHbI 3a/laHKs, OTHOCAIIHECS K TPEM YPOBHSIM
C/JIO’KHOCTH: “HU3KUW’, “cpefHMit”, “BbICOKMM”. B 3aBUCMMOCTA OT TUMNAa U
TPYZAHOCTH 3a/laHUSI €r0 BBITIOJIHEHHE OLIeHWBAeTCs pa3HbIM YMC/IOM 0asioB.
BrinosiHeHre KaXK0ro 3aZiaHusl “HU3KOTO” YPOBHS CJIOKHOCTU OL|eHUBaeTcs 1
bamioM. 3a BbIMOJIHEHWE 3a/laHui  “cpefiHEr0” ypPOBHSI CJIOXKHOCTU B
3aBUCHMOCTHU OT MOJTHOThI ¥ TIPaBUJILHOCTH OTBeTa MpUCBauBaeTcs [0 2 6asioB.
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K 3amanuio “BBICOKOr0” YpOBHSI CJIO)KHOCTU OTHOCUTCS pelleHue
CUTYalL[MOHHBbIX 3a/au. 3a BbINOJHEHWe 3a/aHui “BBICOKOTO” YDOBHS B
3aBUCHMOCTA OT TMOJIHOTBI W TIPABWJIBHOCTA OTBeTa IPUCBavBaeTcs A0 3-X

0asoB.

3ajaHus “HU3KOr0” W ‘“cpelHEr0” ypOBHEW CJIOXKHOCTH TIPOBEPSIFOTCSA
aBToMaThueckd. OTBeTbl Ha 3a/laHusl “BBICOKOTO” YDOBHSI MPOBEPSIFOTCH B

PYUYHOM peKuMe.

PacripesienieHrie 3aJjaHWii IO YPOBHSM CJOXKHOCTH TIPeZCTaB/IeHO B

cienytoieii Tabuie:

YpoBenn bann IIponenTHOE Tun Bonpocos
C/I0)KHOCTH co/iep>xaHue

3aJaHUA 3aJjaHui

Huzkuii 1 50% - 33/IaHHS C BLIOOPOM OJHOT'O TTPABU/ILHOTO
oTBeTa

Cpeanuii 2 33% - MHO>XeCTBEHHBIN BBIOOP;
- BOIPOCHI Ha yMOpsJ0UrBaHUe WUIN
yCTaHOBJIEHUe MPaBU/IbHOM
MOC/1el0BaTe/IbHOCTH

Bricokuit 3 17 % - 33/1auy, NpelyCMaTpyBarolye pa3BepHyThIN
OTBET

KpuTepuu olieHUBaHUS UTOTOBOM MMCEMEHHOM PabOThI:

Onenka IIpouieHT BBINIO/THEHUS
“OT/IMYHO” 85-100%
“xopouo” 70-84%

“yIOB/IETBOPUTEJ/ILHO” 50-69%
“HeyJ0B/1IeTBOPUTEJILHO” MeHee 49%
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