FocynapCTBeﬂnoe dBTOHOMHOC HpO(l)CCC HOHAJIbHOC

o0pa3oBaTe/IbHOE YUPEKICHUE
«MamaiblLICKUI MOJUTEXHUYECKU N KOJUIE KN

YTBEPXJIAIO

3amecTUTeRB aupekTopa 1no TO

——

% A.JILAXMeTLIHHA
& 7 » 4 20251

GOH/J1 OLIEHOYHBIX CPEACTB
U1l TPOBEICHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOH aTTeCTalluu
no yueonou aucuumianbe O/l. 13 buonorus
o cneuranbHocTu 43.02.15 IloBapckoe U KOHAUTEPCKOE €TI0

N T L Ty A8 b Sar) SN . N4 LS ~ R e N ) :
WRMAETFEE L RN VOGS b ] DA, Sl % eeladn g N e e et S Tl e i pond Sinanto, el et b T s R Serbay

A Q) O a TR

AN SR PR NN RN Ay P v

¥ S S | ey

MamapImn
2025r.




DoH/ OLIEHOYHBIX CpeICTB pa3paboTaH Ha OCHOBe paboueil nporpaMMel y4eOHOM
nucuuruinibl OJ1. 13 buonorust B cootBeTcTBUM ¢ PenepanbHbIM

roCyIapCTBEHHBIM 00pa3oBaTe/ibHbIM CTAHAaPTOM CPEIHEro NMpo(heCCHOHAIBHOIO
oOpazoBaHus no crienuanbHocTh 43.02.15 IMoBapckoe U KOHAUTEPCKOE J1es10 (YTB.
npukazoM MUHOBPHAYKIM POCCHU Nel1568 ot 9 nexadps 2016 r.)

OOcyxaeHa U o00peHa Ha 3aceJaHuu PazpaboTaia rpernojaBatesb:

; ¢ et e A S S A SIS AL (Vo e P SR, SR
N S G PSR Y ) : :
» y B Y U oy - 4 -
% " e n LN ey - S TAR AT RISSNN L35 -
PP V. G SN - - :

[IPEAMETHO-LIUKIIOBOU

00111e00pa3zoBaTEIbHOM KOMUCCUH ( 2%/}‘/

[IpoTtokon Ne 1
((yé/ » aBrycra 2025r.

[Ipencenarens [TLIK % H.C. ITopsiBaeBa

- - -
— :
— oA L whanidd . _—i T
oy




COJIEP)KAHUE

1. ITacmopT OLIEHOYHBIX CPEJICTB MO JUCHMUIUIUHE «BUOTOTHD ..., 2
2. OLeHOYHBIE CPEACTBA MO JUCHUILUTMHE «BHUOTOTHS .....vvvvveiieeieiieeeeieee e, 17
2.1. OueHouHbIE CPEACTBA TEKYIIETO KOHTPOJIS IO TUCUMIUIMHE «bronorusy ..... 17
2.1.1. 3aganus, HanpaBJICHHBIC HA CUCTEMATHU3AIIUI0 U 0000IICHHE TEOPETUICCKON

120210110700V 211102 (USSR 17
2.1.2. 3aganus, HanpaBlieHHbIE HA (OPMHUPOBAHUE UJIU MPOBEPKY 3HAHUM ........... 22
2.1.3. 3aganus, HanpaBiIeHHbIE HA (POPMUPOBAHUE YMEHUI U HABBIKOB................. 26

2.2. O11eHOYHBIE CPEACTBA PYOEKHOTO (TEMATUUECKOT0) KOHTPOJIS IO AUCIUTLIINHE
CBHIOTIOTHISI) ..ttt sttt e s 42
2.3. OueHOYHBIE CpPEACTBA NPOMEKYTOUYHOM aTTECTAlMM II0 JUCIUILIIAHE
CBHIOITOTHIS) ..ttt ettt ettt e 53



1. HﬂCIIOpT OLCHOYHBIX CPEACTB 0 NUCHUIIJIUHE «buoaorus»

OrneHo4yHbIE CpencTBa MO OWOJIOTUM TPEeAHAa3HAYEHBI ISl TPOBEACHUS
TEKYILEro, pyOexHOro (TeMaTU4eCKOro) KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu
110 TUCLHUIIINHE.

KonTponb u  omneHka  pe3yiabTaToB  OOy4Y€HHUS  OCYILECTBISETCS
IpPEnoJaBareieM B  IIPOLIECCE NPOBENCHMsS  NPAKTUYECKUX  3aHATUH U
7abopaTopHBIX PabOT, TECTUPOBAHUS, a TaKXKE BBITIOJHCHHUS OOYYJaIONUMUCS
WHIUBUIYAJIbHBIX 3aJaHUi, MPOEKTOB, HCCIEeNO0BaHUU. Pe3ynbTaThl 00y4yeHUs
OTIPEACIISAIOT, YTO OOydYarommecs JOHKHBI 3HATh, MOHUMATh W JIE€MOHCTPHUPOBATH
10 3aBEPIICHUY U3yYECHHUsSI TUCLIUATUINHBI.

Jlisa popMupoBaHusi, KOHTPOJIS U OLEHKU PE3yJIbTaTOB OCBOEHHUS Y4eOHOM
JUCLUIUIMHBI UCIIONB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPHITHM, PEACTaBIAIOMIAS
co00il KOMIUIEKC Y4Ye€OHBIX MEpPONPUATUN, COTJIACOBAHHBIX C pe3yJibTaTaMu
obyueHuss u chopmymupoBaHHbIX ¢ ydetoM @DPI'OC COO (mpeameTHBIC
pe3ynbTatsl o aucuuminae) u I'OC CIIO.

CucremMa OLIEHOYHBIX MEPONPUATHIA, CHPOEKTUPOBAHHAS IO JUCLUUILIMHE
«buomnorusy, mpencTaBieHa B MacoOpPTE OLIEHOYHBIX CPeACTB (Tabmmma 1).



Tabnuua 1

[TacnopT OLIEHOYHBIX CPEACTB MO TUCHUTUIMHE «BHOJIOTHs»

Pazgen 1

Kierka — cTpyKTYpHO-PYHKIIMOHATbHAS € JUHULIA KUBOTO

Pe3yabTaThl 00yuyeHus

XapaKTepI/ISOBaTB CTp}IKTypHO—Q)YHKL[I/IOHaHBHYIO OpraHr3anmrIo KJICTKH Ha OCHOBC Ha6J'IIOI[eHI/I$I

OuenoyHoe MmeponpusTHe
PYOe:KHOr0 (TEeMaTH4Y€eCKOr0)

KonTposnbhas padota “MonexyaspHblii ypOBEHb OpraHU3aluu )KUBOro”

KOHTPOJIA
OueHo4yHoe MepPONPUATHS TEKYIIEro
Tema Pe3yabTaThl 00y4eHHs 10 TEMaM 1 ponp y OueHovHbIe CpeACTBA
KOHTPOJIs
Tema 1.1 OnuceiBaTh METOABI HCcCaenoBadus Ha | 1. 3amonHeHne TaOIHUIBI C OIIMCAHUEM 1. TaOnuie! ¢ OIMCAaHUEM METOIOB

buonorus kak
Hayka

MOJICKYJISIDPHOM M KJICTOYHOM YPOBHC

METOZ0B MHUKPOCKOTIMPOBAHUS C UX
JOCTOMHCTBAMH U HEJIOCTATKAMH

2. 3anonHeHue Tadbnuibl «Bkiiag yueHbIX B
pa3BUTHE OHOJIOTHI

MHUKPOCKOTIMPOBAHUS C UX
JOCTOMHCTBAMH M HEIOCTAaTKAMHU
2. Tabmuua «Bxnax yuyeHsIX B
pa3BUTHE OHOJIOTHI

Tema 1.2 OOmias

XapakTepu30BaTh YPOBHU KUBOU

3anonHeHne CpaBHHTeHBHOﬁ Ta6J'II/II_II>I

CpaBHI/ITeJ'IBHaH Ta6J'II/II_[a CX0ACTBaA U

XapaKTepUCTHKA | MaTEepUH CXOZCTBA U Pa3IMYUM )KUBOI'O U HE )KUBOTO | PA3JIMYUM )KUBOTO U HE )KUBOTO
KU3HU OnucelBaTh METOBI HCCIIENOBAHUS HA
MOJIEKYJISIPHOM U KJIETOUHOM YPOBHE
Tema 1.3 XapakTepu3oBaTh CTPOCHHUE U 1. ®poHTaNBHBII OnpOC 1. [lepeuenp BOpoOCOB K
buonoruyeckn | cBOHCTBA OCHOBHBIX OMOMOJIEKYJI [TonroroBka ycTHBIX cOOOIIEHUI ¢ (bpoHTaTBLHOMY OIIPOCY
BA)KHBIC [IpoBoauTh HAOIIOIEHNE U3MEHEHUH Mpe3eHTaunen 2. OT4eThI 1o JTabopaTOpHBIM paboTam
XUMHUYECKHE (GYHKIIMOHMPOBaHUS OUOMOJIMMEPOB 2. BeinosiHeHue U 3amuTa 1a00paTOpHbIX
COCIMHEHMS pabot: «Omnpenenenue suramuna C B

MNpOoAYKTaX MUTAHUSD,




«I"'napodunpHO-THAPOGOOHBIC CBOKCTBA
JIUTTHIOBY

Tema 1.4
CrtpykTypHO-
(byHKIIMOHATTbHA
sl OpraHu3aIus
KJIETOK

Paznuuath cyriecTBeHHbIE TPU3HAKHT
CTPOEHUSI KJIETOK OPTaHNU3MOB Pa3HbIX
LAPCTB KUBOM MPUPOIBI

[IpoBoauTH HAOIOIEHUE KIETOYHBIX
CTPYKTYp ¥ UX U3MEHEHUH C IOMOIIIBIO
MHUKPOCKOTIa

1. OuennBaemMasi TUCKYCCHUS 110 BOITPOCaM
JEKUUU

2. Pa3zpaboTka MEHTaJIBHOM KapThI 10
KJ1accU()UKALMU KIIETOK U MX CTPOCHUIO Ha
MPO- ¥ SYKAPUOTUYECKHUX U MO [IaPCTBaM B
MUHHU TpyIIax

3. BeimonHeHnwue u 3anmTa 1ab0paTopHbIX
pabort:

«CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE,
rpulbl) U KJIETOYHbIE BKIIOYEHUS (Kpaxma,
KapOTHUHOUbI, XJIOPOILIACTHI,
XPOMOILIACTHI)»,

«[IponuraeMocTb MeMOpPaHbI (IJIA3MOJIU3,
JIETIa3MOJIHU3)»

1. [TepeyeHr BOIPOCOB K OLIEHUBAEMOM
JIUCKYCCUH

2. MeHTanpHas KapTa 1o
KJIAaCCU(PUKAIIUHU KICTOK U UX
CTPOEHHUIO Ha MPO- U 3YKAPUOTUUECKUX
Y TI0 1IapCTBaM B MUHU TPyIMIIax

3. OT4eTsl 110 1a0OpaTOPHBIM paboTaM

Tema 1.5 Paznnuate cyliecTBeHHbIE IPU3HAKU 1. ®poHTaNbHBIA ONPOC 1. Ilepedenn BOIPOCOB K
CtpyKkTypHO- CTpOCHHS KJIETOK OpraHu3MOB pa3HbiXx | 2. Pa3pabotka rioccapus bpoHTANBHOMY OMPOCY
(YHKIIMOHATILH | IAPCTB KUBOU MPUPOIBI 3. Pemrenue 3aau Ha onpeencHue 2. I'moccapuii ¢ onpeneneHHbIM

bie (haKTOpHI Onpenenars Nocaeq0BaTeIbHOCTD MIOCJIE/I0BATEIbHOCTH HYKJIEOTHUI0B NepEeYHEM TEPMHUHOB
HacnenctBeHHoc | Hykieotuaos JIHK u PHK 3. 3ajaun Ha onpezeneHue

™ MOCJIEI0BATEIbHOCTH HYKJIEOTUOB
Tema 1.6 XapakTepru3oBaTh IPOLIECCHI 1. ®poHTaNBHBII 0nIpOC 1. I[lepeuenp BONpOCOB K
[Iponeccel MaTpUYHOr0 CUHTE3a 2. Tect «IIporeccsl MAaTpUYHOTO CUHTE33a» | (DPOHTATIBLHOMY OIPOCY
MaTPUYHOTO OnpenensTs Nocie 0BaTeNIbHOCTD 3. Pemenue 3a1a4 Ha onpe/iesieHne 2. Bompocsl 1 Tecta

CUHTE3a aMUHOKHCIIOT B MOJIEKyJie Oerka MIOCJIEI0BATEIbHOCTH AMUHOKHUCIIOT B 3. 3ajauu Ha ompeneeHue

WuTepnpetupoBath CTPyKTYpy H
(GyHKIIMOHATBHOCTD OelKa B ciydae
M3MEHEHHS MOCIIEeI0BATEIbHOCTH

MoOJIEKyJIe Oelka
4. PeleHue 3aa4 Ha ONpeIeeHue
HIOCJICIOBATEIbHOCTH AMHHOKHCIIOT B

HOCJIEA0BATEIbHOCTH aMHHOKHUCIIOT B
MoJleKyJe Oenka
4. 3anauu Ha onpenereHue




Hykaeotuaos JJHK

MoJIeKyJie Oeska B cliyyae U3MEHEHUs
nocineaoBarenbHOCTH Hykieotu10B JJHK

IIOCJICA0OBATCIIBHOCTU aMHUHOKHUCIIOT B
MOJICKYIJIC 6CJ'IKa B CJIyda€ U3MCHCHUA
MMOoCJICA0BATCIIbHOCTU HYKJICOTU OB
JTHK

Tema 1.7
Hexnerounsie
(hOpMBI KU3HU

Paznuuath cyriecTBEHHbIE TPU3HAKHT
CTPOEHUSI KJIETOK OPTaHU3MOB Pa3HbIX
LAPCTB KUBOM MPUPOIBI

1. ®poHTaNBHBII OnpOC

2. [loaroroBka yCTHBIX COOOICHMIA C
npe3eHTanueii (Bupycusie n
OaktepuanbHbie 3a00meBanms. O0mme
NPUHIMIIB KCIIOJIB30BaHMS JIEKaPCTBEHHBIX
BemiecTB. OcoOOEHHOCTH MPUMEHEHUS
AHTUOMOTHKOB)

1. Ilepeuenb BOpocoB K
bpoHTaTBEHOMY OIIPOCY

2. Ilpe3enTanus u yCTHOE COOOIIEHHE,
COIIACHO IEPEYHIO TEM

Tema 1.8
OO0OMeH BelecTB
U TIpeBpalIcHue

OmnuceIBaTh OCHOBHBIC
SHEPreTHYECKUE U TIACTUYECKUE
MIPOIIECCHI KJIETKH (0OOMEH BEIIECTB,

1. ®poHTaNBHBII OnpOC
2. 3anoJIHCHUE CPAaBHUTEIIBHOW TAOJIHIIBI
XapaKTEPUCTUK TUTIOB OOMEHA BEIIECTB

1. Ilepeuenb BOpocoB K
(GpoHTaTBHOMY OnpOCy

2. CpaBHHTENbHAS Ta0MHIIA
XapaKTEePUCTHK TUIIOB OOMEHa

SHEPTUH B XeMO-, (HOTOCHHTE3)

KJIETKE BEIIIECTB

Tema 1.9 XapakTepu30BaTh )KU3HEHHBIN LIUKII 1. O6cyx1eHre o BOMPOcaM JICKIHH 1. [lepeyens BOpoCoOB 11t
Kvznennslit KIJIETKH 2. Pa3paboTka JeHTbl BPEMEHH KU3HEHHOTO | 00CYKIeHUs

[UAKJ KIIETKH.
Muto3. Meiio3

IHUKJIa

2. JlenTa BpeMEHH KU3HEHHOT'O IIUKJIa

Pazgen 2

Crtpoenne u pyHKUHMHN OPraHU3Ma

Pe3yabTaThl 00yueHus

Pa3MHOXKCHHA OPraHu3MOB

HpOFHOSI/IpOBaTI) BO3HHMKHOBCHHUC ITPU3HAKOB B XOAC MHAUBHUAYAJIbHOI'O Pa3BUTUA U

OuenovyHoe MeponpusiTHe py0e:KHOro (TeMaTH4Y€eCKOr0)

KOHTPOJIA

KonTponbnas pabota “Ctpoenue u GyHKIUN opranuzma’




OueHoyHOE MepONIPUATHS TEKYILEro

Tema Pe3yabTaThl 00yueHuUs: 10 TeMaM OueHovHbIe CpeaCTBA
KOHTPOJIs
OnuceiBaTh CTpOEHUE U B3aUMOCBs3b | 1. OuleHnBaeMas TUCKYCCHS 1. [lepeuens BOMpPOCOB K
YyacTell MHOTOKJIETOYHOTO opranu3ma | 2. Pa3paboTka MeHTanbHOM KapThl TKAHEH, OLICHUBAEMOM TUCKYCCUH
OPTraHOB U CUCTEM OPraHOB OPTaAHU3MOB 2. MeHTanibHas KapTa TKaHEH,
Tema 2.1 (pacTeHus, )KUBOTHBIE, YEJIOBEK) C KPATKOM OpPraHoOB U CHCTEM OpPraHOB
Crpoenue XapaKTePUCTHKON UX (PYHKITHIA OpraHu3MOB (pacTeHUs, )KUBOTHBIE,
opranusma 3. [loaroroBka u MpeCTaBICHUE YCTHBIX YeNoBEK) C KpaTKOH
CO00I1LIeHUH C pe3eHTauueil (MMMYyHHTET, XapaKTePUCTUKON UX QYHKIIUI
uH(pEKIMOHHbIE 3a00JIeBaHNs, TTHIEMUH, 3. Ilpe3eHTanus u ycTHOE
BaKI[MHAIUSA) COOOIIEHNE COTTIACHO MEPEYHIO TEM
Tema 2.2 XapakTepru30BaTh CIIOCOOBI 1. ®poHTaANBHBIN OMpOC 1. Ilepedenn BOIPOCOB K
Dopmbl Pa3MHOXEHUS 2. 3anoaHEeHUEe TaOJIUIBI ¢ KPATKOM (POHTATBEHOMY OTIPOCY
Pa3MHOXKEHUS XapaKTePUCTUKOMN U mpumepamu Ghopm 2. Tabnuna ¢ KpaTkon
OpraHu3MOB Pa3MHOKEHHS OPTAaHU3MOB XapaKTEPUCTUKON U MpUMEpaMu
(dhopM pa3MHOKEHUSI OPraHU3MOB
Tema 2.3 OnuceIBaTh CTA MU OHTOTEHE3a 1. Pa3paboTka IeHTHI BpEMEHHU C 1. JlenTta BpemeHU C
Onrorenes YKUBOTHBIX U YEJIOBEKa XapaKTEPUCTUKON ITANIOB OHTOT€HE3a XapaKTEPUCTUKOM 3TAIOB
KUBOTHBIX U OTJIEIbHOM TPYMION )KUBOTHBIX M Y€IOBEKa OHTOT€HE3a OT/IEJIbHOU IPYyMION
YeJI0BEKa 10 MUKPOTPYIIIam YKUBOTHBIX U YEJIOBEKA 110
2. Tect/ompoc MUKPOTpYIIaM
2. Bompocsr i Tecra/lIlepedens
BOIIPOCOB K OIPOCY
Tema 2.4 OnuceiBaTh CTa UM OHTOTEHE3a CocrapneHue KU3HEHHBIX ITUKIOB pacTeHUil | CXeMbl KU3HEHHBIX ITUKIIOB
OmnTtorenes pacTeHUii pa3HbIX OTIEIIOB 1o oT/AenaM (MOXOBUIHBIE, XBOIIEBHIHBIE, pacTeHuii mo otaenam (MOXOBUIHbIE,
pacTeHui MarnopOTHUKOBHUIHBIE, TOJIOCEMEHHBIE, XBOIICBUIHBIC,

MOKPBITOCEMEHHBIE)

IMaItTOPOTHUKOBU/IHBIC,




T'OJIOCCMCHHBIC, HOKpBITOCGMeHHBIe)

Tema 2.5 OnuceIBaTh 3aKOHOMEPHOCTH 1. Pa3zpaboTka rimoccapus 1. 'moccapuii, ¢ onpeeeHHbIM
OcHoBHbIE HACJIEICTBEHHOCTU U U3MEHYHBOCTHU 2. Tect MepeyHeM TEPMUHOB

MOHSTHUSA 2. Bomipocsr st TecTta
TeHETUKHU

Tema 2.6 OnuceiBaTh 3aKOHOMEPHOCTHU 1. ®poHTaANIBHBIN ONPOC 1. IlepedyeHn BOIPOCOB K
3aKOHOMEPHOCT | HACJIEICTBEHHOCTH U U3MEHYMBOCTHU 2. TecT no Bompocam JIEKLIUU (bpoHTaTEHOMY OTIpOCY

1 HAaCJICOOBaHUA

Onpenenarb BEpOATHOCTh
BO3HHUKHOBEHHMS HACIEICTBEHHBIX
MIPU3HAKOB IIPU MOHO-, JIH-,
MOJIMTHOPUTHOM ¥ aHATTH3UPYIOIIEM
CKpELLIMBAaHUU

3. Pemenue 3a7a4 Ha onpeicsiCHUE
BEPOSITHOCTH BOSHUKHOBEHHS
HAaCJIC/ICTBEHHBIX TPU3HAKOB IPU MOHO-, JU-,
MOJIMTUOPUIHOM U aHATU3UPYIOIIEM
CKpEIIMBaHUH, COCTaBJICHUE T€HOTUITUYECKUX
CXEM CKpEIIMBaAHUS

2. Bonpocs [uist Tecta

3. 3ajauM Ha omnpezeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HAaCJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, JIH-, TOJTUTHOPUIHOM U
AHAJIM3UPYIOIIEM CKPEIIMBAHUH,
COCTaBJICHUE TCHOTUIIMYECKHUX CXEM
CKpelluBaHus

Tema 2.7
BsaumoneiictBu
€ T'€HOB

OnuceIBaTh 3aKOHOMEPHOCTH
HACJIECTBEHHOCTH H U3MEHYMBOCTH
Onpenensitb BEpOSITHOCTh
BO3HHKHOBEHUS HACIIEICTBEHHBIX
MIPU3HAKOB TPU Pa3ITHYHBIX
B3aUMOJICHCTBHSX T€HOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemrenue 3aau Ha onpeencHue
BEPOSTHOCTH BO3HUKHOBECHHS
HACJIEJICTBEHHBIX MTPU3HAKOB MIPH PA3IMYHBIX
THIIaX B3aMMOJIEHCTBUSA I'€HOB, COCTABICHHUE
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS

1. Bonmpocsr 1y1st Tecta

2. I'moccapuii ¢ onpeaeeHHbIM
MepeYHeM TEPMHHOB

3. 3ajauu Ha onpeeeHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB IIPU
Pa3IMYHBIX TUTIAX B3aUMOJICHCTBHS
T'€HOB, COCTaBIICHUE
TCHOTHITMYECKUX CXEM CKPEIIUBAHUS




Tema 2.8

OmnuceiBaTh 3aKOHOMCPHOCTH

1. Tect

1. Boripocsr jy1s Tecta

CuernuieHHOE HAaCJEACTBEHHOCTH U U3MEHYUBOCTHU 2. Pa3pabotka rioccapus 2. I'moccapuii, ¢ onpeeneHHbIM
HacJleJOBaHHe OnpenensiTb BEpOSITHOCTh 3. Pemenue 3a1a4 Ha onpezeneHue MepeYHeM TEPMHUHOB
MIPU3HAKOB BO3HUKHOBEHHUSI HACIIECTBEHHbBIX BEPOSITHOCTH BO3HUKHOBEHMS 3. 3agauu Ha ompeneIeHue
MIPU3HAKOB MPH CLETIEHHOM HACJICJICTBEHHBIX TPU3HAKOB MPHU BEpPOSITHOCTH BO3HUKHOBEHUS
HaCJIeIOBaHUU CIICTUICHHOM HACJIeIOBaHUH, COCTaBJICHHE HACJIEJICTBEHHBIX MPU3HAKOB MIPU
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS CLICTJIECHHOM HacJel0BaHUH,
COCTaBJICHUE FEHOTUITNYECKUX CXEM
CKpEIIMBaHUS
Tema 2.9 OnuceiBaTh 3aKOHOMEPHOCTHU 1. Tecr 1. Bonpocsl 1151 Tecta

I'eneTuka mmomna

HACJIECTBEHHOCTH H N3MEHUYMBOCTH
OnpenensiTb BO3MOXKHOE
BO3HHKHOBEHHUE HACIIE/ICTBEHHBIX
MPU3HAKOB

2. Pa3pabotka rioccapus

3. Pemenue 3a1a4 Ha onpezesieHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICICTBEHHBIX TPU3HAKOB, CLEIUICHHBIX C
MOJIOM, COCTaBIIEHUE T€HOTHUITMYECKUX CXEM
CKPEIBaHUS

2. I'moccapuii, ¢ onpeaeieHHbIM
MepeYHeM TEPMHHOB

3. 3ajauu Ha onpeeeHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB,
CIEIJICHHBIX C TI0JIOM, COCTABIICHHE
TeHOTUITUYECKUX CXEM CKPEIIUBAHUS

Tema 2.10
I'eneTuxka
geJIoBeEKa

OnuceiBaTh 3aKOHOMCPHOCTHU
HACJIECTBEHHOCTH U U3MEHUYMBOCTH
OnpenensiTb BO3MOXHOE
BO3HHKHOBEHHUE HACIIE/ICTBEHHBIX
MIPU3HAKOB

1. Tect

2. Pa3pabotka rioccapus

3. Pemrenue 3aiau Ha onpeencHue
BEPOSTHOCTH BO3HUKHOBECHHS
HACJICJICTBEHHBIX MTPU3HAKOB, UCTIOJIb3YS
METO/bI TEHETHKH Y€JIOBEKA, COCTABICHHUE
TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS

4. IToaroToBKa yCTHBIX COOOIIEHUI €
MPE3EHTAlNUEN O HACIIEICTBEHHbBIX
3a00J1€BaHUAX YEIOBEKA

1. Bonpocs! u1st Tecta

2. I'moccapuii, ¢ onpeaeieHHbIM
MepeYHeM TEPMHUHOB

3. 3ajauu Ha onpeeeHue
BEpPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB,
WCIIOJIB3YSI METO/Ibl TeHETUKHU
YeN0BeKa, COCTABJICHHE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
4. TlpeseHTalyst U yCTHOE
COOOIIIEHUE, COTIIACHO TIEPEUHIO TEM




Tema 2.11
3aKOHOMEPHOCT
Y U3MEHYHBOCTH

OnucelBaTh 3aKOHOMEPHOCTH
HACJIEACTBEHHOCTH U U3MEHYUBOCTHU
OnpenensaTs TUII MyTallUy IpU
repeaayde HaclIeACTBEHHBIX IPU3HAKOB

1. Tect

2. Pemienue 3aj1a4 Ha onpezeseHue ThIa
MyTalluy IpU [epeiade HacaeICTBEHHbIX
IPU3HAKOB, COCTABJICHUE T€HOTUITUNYECKUX
CXEM CKpelIMBaHus (110 rpyIam)

1. Boripocsr jy1s Tecta

2. 3a1a4u Ha OMpeIeTICHUE TUIIa
MYTAaIlHH TIPH TepeIadue
HACJICACTBEHHBIX ITPU3HAKOB,
COCTaBJICHUE T€HOTUITNYECKUX CXEM
CKpelrBaHus (TI0 TpyTIam)

Tema 2.12 OnuceIBaTh 3aKOHOMEPHOCTH 1. Tect 1. Bonpocs! u1st Tecta
Cenexuus HACJIEICTBEHHOCTU U U3MEHYMBOCTHU 2. Pa3zpabotka rioccapus 2. I'moccapuii ¢ onpeaeneHHbIM
OpPraHU3MOB OnpenensaTb BO3MOXHOE 3. Pemienue 3aa4 Ha onpezeieHue [EpPEeYHEM TEPMHUHOB
BO3HHUKHOBEHUE HACJIEJICTBEHHBIX BO3MO>KHOI'O BO3HUKHOBEHUS 3. 3ajauM Ha omnpezeneHue
IIPU3HAKOB HACJIC/ICTBEHHBIX IPU3HAKOB IO CEJICKIIUH, BO3MOKHOI'O BO3HUKHOBEHMSI
COCTaBJIEHUE T'€HOTUIIUYECKUX CXEM HACJIEICTBEHHBIX MPU3HAKOB 10
CKpELMBaHUs CeJIeKI[UH, COCTaBJICHUE
F€HOTUIIMYECKUX CXEM CKPEIIUBAHUS
Pazgen 3 Teopus 3BoJTIOUNHA

Pe3yabTaT 00yueHus

ApryMeHTHpPOBaTh HEOOXOAUMOCTh COXPAaHEHUSI MHOTOO0PA3Hsi OPraHU3MOB C LENbI0 OEpEKHOTO
OTHOILICHUS K OKPY’KaloLIel cpese

OuenoyHoe meponpusTHe
PYOe:KHOIro (TeMaTH4Y€eCKOI0)

KOHTPOJIA

KonTponbHas pabota “Teopernyeckue acreKTsl IBOJIIOLNHN KU3HU Ha 3emiie”

Tema

TEMaM

Pe3yabTaThl 00y4YeHHs 110

KOHTPOJIA

OueHoYHOE MEePONIPUATHSA TeKYILEro

O1neHoYHbIe cpeacrea




Tema 3.1

XapaKTepI/ISOBaTL IpCAIIOChIIKH

1. ®poHTaANBHBIN OMpOC

1. [lepeuens BOMpPOCOB K

Uctopus U JIBIKYILIAE CHUIIBI 2. Pa3paboTka neHThl BpeMEHH dbpoHTaNBHOMY OIIPOCY

3BOJIIOLIMOHHOTO BO3HUKHOBEHUSI MHOTOOOpa3usl | pa3BUTHUS SBOIIONUOHHOTO YUEHUS 2. JlenTa BpeMEHU pa3BUTHS

YUeHUS BUJIOB SBOJIIOIIMOHHOTO YUYECHUS

Tema 3.2 XapakTepu3oBarhb MpeaAnochuiku | 1. @poHTalbHBIN onpoc 1. I[lepeuens BOpoOCOB K

MuKpO3BOITOLIHS Y JBHXKYLIME CHUIIbI 2. CocraBieHue riaoccapus (GpOHTATBEHOMY OTIPOCY
BO3HUKHOBEHHUS MHOT000Opa3us 2. I'moccapwuii ¢ onpeneaeHHbIM
BUJIOB [IEPEYHEM TEPMUHOB

Tema 3.3 Xapakrepu3oBaTh Npeanocbuiku | 1. OueHnBaemMas JUCKyCCUs 1. [lepeyeHr BOIpOCOB K

Makpo3Bontonus U JIBUXKYILIAE CUIIbI 2. Pa3zpaboTka rioccapusi TEpMHUHOB OLICHUBAEMOU IUCKYCCUU
BO3HUKHOBEHHUS MHOTOO0Opa3us 2. I'moccapuii ¢ onpeneaeHHbIM
BUJIOB [IEPEYHEM TEPMUHOB

Tema 3.4 Xapaxktepu3oBath Npeanocbuik | 1. DpoHTanbHbINA OMIpoC 1. Ilepeuenn BOIPOCOB K

BozHukHOBeHUE U JIBIDKYILIAE CHIIBI 2. [loaroroBka u mpecTaBiICHUE dbpoHTaNBHOMY OIIPOCY

U pa3BUTHE BO3HHUKHOBEHUSI MHOTOOOpa3us | YCTHOTO COOOIIECHHUS U JICHThI BpeMeHu | 2. JIeHTa BpemeHu

JKA3HU Ha 3emie

BHUJIOB

BO3HHKHOBCHUA U PA3BUTUA )KUBOTHOI'O
" paCTUTCIIBHOI'O MUpa

BO3HHKHOBCHHA U PA3BUTHUA
JKUBOTHOI'O U PACTUTCIIBHOT'O
MHpa U YCTHOC COO6H_ICHI/IG

Tema 3.5
[IpoucxoxaeHue
YeJIOBEKA —
AHTPONOTECHE3

XapakTepru3oBaTh MPEANOCHIIKI
U ABUKYILUE CUJIBI
BO3HUKHOBEHHUSI MHOTOOOPa3Hs
BUJIOB

1. ®poHTaNBHBIN onIpOoC

2. Pa3paboTka neHT BpeMeHHU U
MEHTAJIBHBIX KapT Ha BBIOOP:
“DBOJTIOLIMS COBPEMEHHOTO YeJIOBEKa™,
“BpeMs 1 IIyTH PacCEJICHHsI YeJI0BEKA
1o niadere”’, “Bumsaue
reorpauuecKoi cpeasl Ha
MOP(OJIOTHIO ¥ (PHU3HOTIOTHUIO
yenoBeka”, “YenoBedyeckue pacel”,
o0cyxeHue

1. [lepeuens BOpoCoOB K
bpoHTaTBLHOMY OIIpOCY

2. JlenTa BpeMEHH WU
MEHTaJbHasl KapTa Ha BHIOOD U3
nepevHs
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Paznen 4

IKoJaorus

PesyabraTt 00yuenus

ApFYMeHTI/IpOBaTB H606XOI[I/IMOCTI> COXpaHCHUA MHOFOO6paSI/IH OpraHu3MoOB C LCJIbIO 6epe>1<Hor0
OTHOIICHHUA K Opr>KaI-OH_IeI71 cpeac

Ouenovynoe MmeponpusiTue
PYOe:KHOr0 (TEeMaTH4Y€eCKOr0)

KonTponbHas pabota “TeopeTndeckue acreKThl 3KOJIOTHH

KOHTPOJIA
OueHo4yHOe MepONPUATHS TEKYLIero
Tema Pe3yiabTaThl 00y4yeHus o TeMam porp y OueHouHBbIE CpeICTBA
KOHTPOJIs
Tema 4.1 OnuceIBaTh CBA3b MEXTY Tect no sxonoruueckuM Gaxkropam u cperam | Borpocs! 1iis Tecta
DKoJIoTHYecKue OpPraHU3MOM U CpeJloi ero KHU3HU OPraHU3MOB

(hakTOpHI U CpeIbl
KHU3HU

oOuTanus

Tema 4.2 OnuceIBaTh CBA3b MEKIY 1. CocraBieHnue cxem KpyroBopota BemecTB, | 1. Cxembl KpyroBopoTa BEIIECTB,
[Monynsuus, OpPTraHU3MOM U CpeJloi ero UCIIOJb3Ysl MaTepHabl JIEKIUN UCIOJb3Ysl MaTepHalIbl JIEKIIUU
cooOmiecTsna, oOuTaHus 2. Pemenue npakTUKO-OpPUEHTUPOBAHHBIX 2. [IpakTuKO-OpHUEHTUPOBAHHbIE
9KOCUCTEMBI YcTaHaBiIMBaTh CBA3b CTPYKTYPBI U | pACUETHBIX 3aJaHUH 110 IEPEHOCY BEUIECTBA U | PACUETHBIE 3aJaHUs 110 IEPEHOCY
CBOICTB 3KOCHUCTEM HHEPrUH B SKOCUCTEMAX C COCTaBJICHUE BELIECTBA U SHEPTUU B 3KOCHCTEMAX
TpopuUecKux Lenei u nupamui OMOMaccel U | C COCTAaBIEHHUE TPOPHUUECKUX LieTen
SHEPruu U upamMu]i ONOMAacCchl U SHEPTUU
Tema 4.3 OnuceIBaTh CBS3b MEXKAY 1. OuenunBaemMasi TUCKycCUs 1. Ilepedyenn BONPOCOB K
buocdepa - OpPraHU3MOM U CpeJloi ero 2. Tecr OLIEHUBAEMOM TUCKYCCUU
riio0anpHas oOuTaHus 3. Penienue npakTUKO-OPUEHTHPOBAHHBIX 2. Bonpocsl 115 Tecta
JKOJIOTMYECKAs VYcTaHaBIMBaTh CBA3b MEXKIY pacueTHBIX 3a7a4 Ha onpenencHue miuomwaau | 3. IlpakTuko-opueHTUpOBaHHBIE
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CHUCTEMa

CTpYKTypamu o6uochepsl

Haca)KI[eHI/Iﬁ JJIA CHUXKCHHSA KOHLICHTpPALKU
YIJICKUCIIOrO I'a3a B aTMocq)epe CBOCTO
peruoHa rmpoXKuBaHUA

pacyeTHBIC 3a/1a4l Ha OMpe/ICIICHUE
IUTOIAAY HACAKIECHUH I
CHUKEHUS KOHIICHTPALIUU
YTIEKUCIIOTo ra3a B atMocdepe
CBOETO PErvOHa MPOKUBAHUS

Tema 4.4 Bausauue
AQHTPOIIOTCHHBIX
¢dakTopoB Ha

o6uochepy

OnuceiBath 111006aNBHBIE U
PETHOHAIBHBIC YKOJIOTHUECKUE
po0JIEMBI U TyTH UX
MUHHMHU3ALUU

[IpemyiaraTe criocoObI IEUCTBUS IO
0e3011acCHOMY MTOBEJICHHIO U
CHIDKEHUIO BITUSTHUS YeJIOBEeKa Ha
NPUPOIHYIO CPELy

Be10upats MepsI 1J1s1 COXpaHEeHHUs
Ouopa3zHo0Opa3us

1. Tect

2. PemieHne npakTHKO-OPUEHTUPOBAHHBIX
pacYEeTHBIX 3aJIaHUM 110 COXPAHEHUIO
MPUPOJIHBIX PECYPCOB CBOETO pPEerruoHa
MPOKUBAHUS

1. Bonipocsr 1u1st Tecta

2. IIpakTUKO-OPHUEHTUPOBAHHBIE
pacyeTHBIC 3a/IaHHS TI0O COXPAHEHHIO
MIPUPOIHBIX PECYPCOB CBOETO
peruoHa npoXKuBaHus

Tewma 4.5 Bnusinue
COLIMAJIbHO-
IKOJIOTHYECKUX
(dhakTOpOB Ha
3JI0pPOBbE YETIOBEKA

NHTepnpeTupoBath pe3yinbTaThl
IPOBEIEHHOI0 OHO3KOJIOIMYECKOTO
HKCHEPUMEHTA C HCIIOIb30BAHUEM
KOJIMYECTBEHHBIX METO/0B

1. OuenuBaemas AMCKyccus

2. BolnonHeHus: NpakTHYECKUX 3aJaHHIH:
“OrnpenesieHne CyTOUYHOTO paliioHa
MMUTaHus ",

“Cozanue UHIMBUYaIbHOW MAMATKHU 110
OpraHu3aliy paloHaIbHON (U3HUECKOI
AKTUBHOCTH

3. Bemonnenue nabopatopHoit paboThl Ha
BBIOOD:

"YMcTBeHHas pabOTOCIOCOOHOCTS",
"Brnusinue abnoTndeckux GakTopoB Ha

yeloBeKa (HU3KHUE U BBICOKHE TeMIepaTyphl)”

1. Ilepeuenb BOpocoB K
OLICHUBAEMOM TUCKYCCUH

2. 3agaHus IpaKTUYECKUX padboT
3. Otuer no naboparopHoii pabote
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Pasznen 5

BuoJjorusa B JXu3Hu

PesyabraTt 00yuenus

AHaJ'II/ISI/IpOBaTB OTHYCCKHC aCIICKThl COBPEMCHHBIX I/ICCJ'IGIIOBaHI/Iﬁ B 00J1aCTH OMOTEXHOJIOTUH U
TeHETHYSCKHX TEXHOJIOTHI

OuenovyHoe MmeponpusiTue
PYOeKHOro (TEeMaTH4Y€eCKOr0)
KOHTPOJIA

[IpencraBieHue pe3yabTaToB PEIICHHS KEHCOB (BBICTYIICHHUE C TTPE3CHTALIUECH )
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Tema

Pe3yabTaThl 00y4eHUus1 IO TEMaM

OueHo4YHOE MePONIPUATHSA TEKYILEro
KOHTPOJIA

OneHoYHbIE cpeacrea

Tema 5.1
Buorexuonoruu B
JKA3ZHUA KaXKII0TO

AHaIM3UPOBATH STUYECKHUE ACTICKTHI
COBPEMEHHBIX UCCIIEAOBAaHUI B 00J1aCTH
OHMOTEXHOJIOTHU U TEHETUYECKUX
TEXHOJIOTHI

BrinonHeHue kelica Ha aHaau3 HHPOpPMAIIUU O
HAYYHBIX JTOCTIKEHUSAX B 00IacTH
TE€HETHYECKUX TEXHOJOTHH, KJICTOUHOHN
WHXEHEPHH, MUIIEBBIX OMOTEXHOJIOTHI

3agaHue keca

Tema 5.2.1
BuorexHonoruu B
MEIUIMHE U

AHaJII/I3I/IpOBaTI) OTUYCCKUEC aCIICKTHI
COBPECMCHHBIX I/ICCJIG,Z[OBaHI/Iﬁ B 00J1acTH
OHMOTEXHOJIOTHM U TCHETUYCCKUX

BrimonHenue keiica Ha aHaM3 HHPOPMAITIH O
pa3BUTUU OMOTEXHOJIOTHI B MEAUIIMHE U
bapmarn

3aganue keica

dbapmanuu TEXHOJIOT U
Tema 5.2.2 AHanu3upoBaTh ITUYECKUE ACTIEKTHI BreimonHenue keiica Ha aHanm3 HHGOpMaMK 0 | 3aaHue Kekca
buoTexHONIOTHH U | COBPEMEHHBIX MCCIICAOBAHUN B 00J1aCTH  |pa3BUTUU OMOTEXHOJIOTHIA C UCTIOIB30BAHUEM
KUBOTHBIE OMOTEXHOJIOTHH U TeHETUYECKUX KUBOTHBIX, TPUMEHEHUE TPOTYKTOB
TEXHOJIOTHI1 OMOTEXHOJIOTHH B KH3HU YEJIOBEKa
Tema 5.2.3 AHaMU3UPOBATH 3TUYECKHUE ACTIEKTHI Boinonnenue keiica Ha aHanu3 HHGoOpMaIMK 0 | 3aJaHue Keiica
buorexHosnorun 1 | COBpEMEHHBIX HCCIIEIOBAHUN B 00J1aCTH pPa3BUTUU OMOTEXHOJIOTHI C UCTIOIB30BAHHEM
pacTeHus OMOTEXHOJIOTHH U TeHETUYECKUX pacTeHui
TEXHOJIOTHI
Tema 5.2.4 AHaMU3UPOBATH 3TUYECKHUE ACTICKTHI Brinonnenue keiica Ha aHanu3 HHGoOpMaIMKM 0 | 3aJaHue Keiica
buoTtexHonoruu B | COBpeMEHHBIX HCCIEA0BaHUN B 00JIacTH Pa3BUTUU MPOMBIIUICHHON OMOTEXHOIOTUI
MIPOMBIIIICHHOCT | OMOTEXHOJOTUH U TEHETHYECKUX
u TEXHOJIOT U
Tema 5.2.5 AHanu3upoBaTh STUYECKUE ACTIEKTHI BrimonHenue kelica Ha aHanmu3 HHGoOpMaI 00 | 3agaHue Keiica
CouunanpHo- COBpPEMEHHBIX UCCIIEJIOBAaHUI B 00J1aCTH ATUYECKHX aCMeKTaX Pa3BUTHUSL OMOTEXHOIOTHIA
STUYECKUE OMOTEXHOJIOTUU U T€HETUUECKHUX
aCHEeKThI TEXHOJIOTHI1
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OHOTEXHOJIOTHIA

Pa3nen 6

buoskoaornyeckue ucciaeaoBaHus

PesyabraTt 00yuenuns

BrisgBagTh MNPUIUHHO-CJICACTBCHHBIC CBA3U MCIKIY OHOJIOTHYECKUMHU O6’I:€KTaMI/I, nponeccamMu M ABJICHUAMUA
IIyTeM I/ICCJ'ICI[OBaHI/Iﬁ Ha JKHUBBIX 00BEKTaX

Ouenovynoe MmeponpusiTue
PYOe:KHOIro (TeMaTH4eCKOr0)

[IpencraBneHue pe3yabTaTOB BRITOJHCHUS y4eOHO-UCCIICIOBATEILCKUX MIPOCKTOB (BBICTYILICHHE C

npe3eHTanuei
KOHTPOJIA p uueit)
OueHoYHOEe MEPOIPUATHSA TEKYIIEro
Tema Pe3yabTaThl 00y4eHUus1 10 TeMaM porp y OuneHo4vHbIE CPeACTBA
KOHTPOJIA

Tema 6.1 OnuceIBaTh METOIBI Boinonnenue nabopatopHsix paboT Ha BeIOOp | OTYET O BHINOTHEHUH Y4eOHO-
OCHOBHEBIE OMOIKOJIOTHUYECKUX UCCIIEIOBAHUN B MUHHUTPYIIaxX: MCCJIEI0BATENLCKOTO MPOEKTa
METObI [TnanupoBaTh OMOIKOIOTUYECKUMA 1. BnusiHue Temieparypsl Ha pocTa u
OMOIKOJIOTHYECKU | SKCTICPUMEHT (DU3HOIOTHYECKYIO aKTUBHOCTH JIPOMIKEBBIX

X HUCCJIENOBAHUMI

KJIETOK
2. BnusiHue yriieBofioB Ha pocTa U
(U3MOJIOrMUECKYI0 aKTUBHOCTD JIPOAOKEBBIX
KJIETOK

3. Co4eTaHHOE BIMSHUE TEMIIEPATYPBI U
YTJIEBOJIOB Ha POCTA M (PU3NOJIOTHIECKYIO
aKTUBHOCTb JPOXKKEBBIX KJIETOK

Tema 6.2
buoskonornuecku
1 SKCIIEPUMEHT

[TpoBOANTH OMOIKOTOTUIECCKHI Brinonnnenue yueOHo-ucCIe0BaTeIbCKOTO OT4eT O BHINIOJIHEHUH YI€OHO-
HKCIIEPUMEHT MIPOEKTa Ha BHIOOD: UCCJIEI0BATEIBCKOIO IIPOEKTa
[TnanupoBaTh OMOIKOIOTUYECKUI 1. Ouenka kauecTBa aTMOC(HEPHOTr0 BO3yXa
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9KCIIEPUMEHT

WuTepnpeTupoBaTh pe3yinbTaThl
IPOBEIEHHOTO OMOIKOJIOTHYECKOTO
9KCIIEPUMEHTA C UCTIOJIB30BAaHUEM
KOJIMYECTBEHHBIX METO/IOB

2. OneHka Ka4yecTBa IOYB METOIOM
dbuToTecTupoBaHus

3. Ouenka KayecTBa BOJ IOBEPXHOCTHBIX
BOJIOEMOB 110 OPTaHOJIENITUYECKUM U (PU3UKO-
XMMHYECKUM CBOMCTBAM

4. Bnusnaue [IAB Ha pocT u pa3BUTHE CEMSH
BBICIIMX PAaCTECHUU

5. BiustHue coneBoro 3arpsi3HeHus: Ha pOCT U
pa3BUTHE CEMSIH BBICIINX PACTEHUM
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2. OueHOYHbIE cpeacrea nmo IMCumIlinHe «buogorus»

OrneHOYHbIE MEPOTIPUATHS TEKYIIEr0 KOHTPOJIS (TUIIBI):
3agannsi, HAaNPaBJIeHHbIE HA CHCTEMATH3ALMIO U 00001IIeHne
TeopeTu4eckoil uHpopmanuu:
- 3amoJHEHHE Ta0IUI]
- pa3paboTKa JEHThI BPEMEHU
- pazpaboTka riioccapus
- pa3paboTKa MEHTAJIbHOU KapThl

3aganus, HanpaBJieHHbIe HA GopMUpOBaHMe WIH NPOBEPKY 3HAHUIA:
- TecT
- OllEHMBaeMasi IMCKyCCHs
- (ppoHTaNBHBIN OTIPOC
- 00Cy’KJeHue 1o BOIpocaMm JIEKIUH (BCTpeUyaeTcs y Hac TobKo 1 pas)
- YCTHBIE COOOIIEHHUS C MTPE3CHTAINEH

3anaHusi, HAaNpaBJeHHbIe HA GopMHPOBaHNE MPAKTHYECKUX YMEHU I
1 HABBIKOB
- nmabopaTtopHas paboTta
- peuicHHe 3a1a4
- TIPaKTUKO-OPHECHTHPOBAHHBIC PACUCTHBIC 3a/IaHUs
- Keiic Ha aHaM3 HH(OpMAIHH
- y4e0OHO-UCCIIeIOBATEILCKUNA TTPOCKT

2.1. OueHouyHbIe CPEACTBA TEKYNIEr0 KOHTPOJS IO JAUCHHUIINHE
«buosorus»

Tekyluii KOHTPOJb pE3yJbTaTOB OOYUYEHHUSI MOXKHO OCYIIECTBIISITh
Pa3IMYHBIMA METOJAMU U C MOMOLIBIO PA3JIMYHBIX OLIEHOYHBIX cpeAacTB. Ilo
OUCHUIUIMHE «DbHOJIOTMS» B KauyeCTBE CPEACTB  TEKYILIETO  KOHTPOJSA
MPUMEHSIOTCS  3aJjaHusl B TECTOBOM (opMme; TaOIMIIBL, BHU3yad3aIus
TEOPETHUYECKOro Marepuaia B (opmare JEHThl BPEMEHU M MEHTAJBHBIX KapT;
pellIeHnEe KEMCOB U JAPYyrue OLEHOUHbIE MaTepuaibl. Huxe npuseneM npuMepsl
HEKOTOPBIX U3 HHUX.

2.1.1. 3aganus, HAaNpPaBJICEHHbIE HA CUCTEMATU3ALUIO U
00001IeHNe TeopeTHYecKOH MHpoOpMauH

1. 3amosHeHHe TAOJIMILBI

Ha3Banue Tembl buonorus xkak Hayka

Pe3y.m>TaT oﬁyqemm Imo TeMe OnuckeiBaTh MCTOABI UCCIICAOBAHWA Ha MOJICKYJIAPHOM U
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KIJICTOYHOM YPOBHC

OO01mue KOMeTEeHIINH OK 02

@ opMyJIMPOBKA 3aJaHUsI: 3aM0JHUTE Ta0nuily “Bkiag y4eHbIX B pa3BUTHE
Oonosorun”, ykazaB yueHOTO, BP€MEHHOM MeproJl pabOThI HaJl OTKPHITHEM U
JAWTE KPATKYIO XapaKTEPUCTUKY OTKPBITHUS, UCIIONb3Ysl MaTEPUaI JICKLUH,
y4deOHUKa, MHbIE UICTOYHUKU HH(POPMAIUH.

Tabnuia — Bkiiasl yueHbIX B pa3BUTHE OMOJIOTUA

VYueHnslii Bpemennon Kpatkas xapakrepuctuka paboThl y4€HOTO
[Iepuos

Kputepuu olieHMBaHUA 3aIaHUS:

“5” - TaOnuIa BEIOJIHEHA B IIOJIHOM 00BEME

“4” - B X0J1¢ 3aMOJIHCHHS TaOIHIBI MaTEPHAT OTPaKEH HE MOTHOCTHIO, UMEIOTCS
HE3HAYUTEIbHBIC HETOUHOCTH, HEJOUYCThI

“3” - B X0/1€ 3aMO0JHEHUS TaOIHIIBI MaTEPUAIT OTPAYKEH HE MOJIHOCTBIO, UMEIOTCS
3HAYUTEIbHBIC HETOYHOCTH, HEJOUYCTHI

“2” - Tabnuua otpaxaer MeHee 50% maTepuana Wik HE BHITIOJIHEHA

2. Pa3pa0oTka JIeHTbl BpeMeHHU

Ha3Banne Tembl OHTOreHe3 JKMBOTHBIX M YeJIOBEKa
Pe3yabTart 00yueHus o OnuceIBaTh CTaJUN OHTOT'€HE3a JKUBOTHBIX U
TeMe YyeJI0BeKa

O01mue KoMneTeHINN OK 02, OK 04

@®opMyJTHPOBKA 3aaHMsI: CO3/IANTE JICHTY BPEMEHH, OTPAKAIOITYIO
ATaIlbl OHTOTeHEe3a OTACIBHOM IPYIIIbI )KUBOTHBIX MJIM YEJIOBEKa ¢ KpaTKOH
XapakTepucTukon. Ha3Banus ctaauii JOJIKHBI OBITH PACIIOIO0KEHBI B
XPOHOJIOTHYECKOM TOPSAKES, OCHAIIECHBI KPATKUM OMTMCAHUEM OCHOBHBIX
W3MEHEHUH, MPUJI0KECHBI PUCYHKH. 3aJaHUE BHITIOTHACTCS B MaJIbIX TpyTax (3-
4 yenoBeka)
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3. Pa3pa0doTKa MEHTaJIbHOM KAPThI

Ha3Banue TemMbl CrtpoeHue opranuszma
Pe3yabTaTt 00yueHus o OnuceiBaTh CTPOCHUE M B3aUMOCBSI3b YacTeH
TeMe MHOTOKJICTOYHOTO OpTaHu3Ma
O01mue KoMneTeHINN OK 02, OK 04

@opMyJIHPOBKA 3aJaHMSl: COCTABbTE MEHTAJIBHBIE KapThl MO
KJIaccu(puKanMy TKaHEW, OpraHoOB M CHUCTeM oOpraHoB. B kaprte oTpasute
0COOCHHOCTH CTpPOCHMS, QYHKIIUN 00BEeKTOB. BBl MOKeTe 00BEIUHIATE 0OBEKTHI
0 BBIMOJIHSAEMOMN (QYHKIIUU UIIU 110 CUCTEME OPTaHOB.

[Ipu BBINIOJIHEHUH CTYJEHTHI PACIPEEISIOTCA Ha Majble rpymnsbl (1o 2-3
YyeloBeKa).  3aJaHue  SABIsAETCA  NpOo(ecCHOHaTbHO-OPUEHTHUPOBAHHBIM.
Crynentsl, o0yuaromiecs: mpodeccuu/CrneualbHOCTH CBA3aHHON ¢ 00BEKTOM
m3ydeHuss ‘“‘Pactenus” pa3pabaThIBalOT MEHTAIBHYIO KapTy II0 CTPOCHHIO
OpraHu3Ma pacTeHu# (TpyIIbl MOXKHO pa3leiiuTh 1O OTAENIaM pPacTeHUI:
MOXOBHUJHbIE,  IUIAyHOBUJHBIC,  XBOILEBUIHBIC,  MANOPOTHUKOBUJIHBIEC,
rOJIOCEMEHHBIE, HOKPBITOCEMEHHBIE). CryneHTsl, oOyuaroiuecs
npodeccuu/crnenuaibHOCTH CBSI3aHHONM C 00BbeKTOM wu3yudeHus ‘JKuBoTHbIE”
pa3pabaThiBalOT MEHTAJIbHYI0 KapTy IO CTPOEHHUIO OpraHu3Ma KHUBOTHBIX
(rpynmbl  MOKHO —pa3fieuTh IO THUIAM M KjaccaM >KUBOTHBIX. [HIIBL:
KHUIIEYHOIOJIOCTHBIE, IUIOCKUE YEPBHU, KPYIJIbIE YEPBU, KOJIbYATHIE YEPBH,
MOJUTIOCKH, WiICHHCTOHOTHE. Kiaccel: XpsileBbie phIObl, JIOMacTenephle PhIObI,
ambubuM, TPEeCMBIKAIOIINEC, NTHIB,  MiIekonuTatommue). CTyneHTsl,
oOyuaromuecs: nmpoQeccun/CrnenrualbHOCTH CBSI3aHHOM € OOBEKTOM H3y4YeHUs
“YemoBek” pa3pabaThiBalOT MEHTAJIBHYIO KapTy IO CTPOCHHUIO OpraHu3zma
YeJI0BEKa.

[Ipu pa3paboTke peKOMEHyeM HCHOIb30BATh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WJIW APYTrOTO MHCTPYMEHTA JIJISl CO3/IaHUSI MEHTAJIbHBIX KapT.

IIpumep yacTh MEHTAIBHON KApPThI:

CepAEe4YHO-COCYAMCTaA CUCTEMA

nyuweson
HeAyaAOYHO-KMILEYHBIA TPAKT

KAWEYHAK ABEH3OLUATUNEPCTHAA KMWKS
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Kpurepun onieHMBaHNS MEHTAJIBHOW KapTBhl:
«5» - 8-9 6am10B; «4» - 7 6a/710B; «3» - 5 0aLJI0B

3 das1a 2 6asa 1 6ann
Conepxanue Nudopmanus Nudopmanus HNudopmanms
IIPE/ICTABIICHA B IIPE/ICTABIICHA, HO IIPEICTABIICHA
IIOJTHOM 00beMe MMEIOTCS HETOYHOCTH | YACTHUYHO
I'padpuueckoe MHorocryneHnyaras MHorocryneHnuaras [IpocToii «nayuok»
odopMileHHe KapThl | KapTa ¢ J00aBJIEHUEM | KapTa

KapTUHOK, 3HAKOB.
Wcnonp3oBanue
Pa3HBIX IIBETOB Ha
OIIPEIEICHHBIX
BETBSIX.

Jlekcuko-
rpaMMaTu4ecKoe
opopMiIeHUE

Kapra ne conepxur
OIIMOOK U OTIeYaTOK

Kapra He conepxur
rpyObIX
rpaMMaTHICCKUX
OIIMOOK MU
OIIeYaTOK, KOTOPKIC
OBl OTBJIEKAIIN
BHUMAaHHE YATATEIIS
OT COJICPIKAHHUS

Kapra conepxut tak
MHOTO TPyOBIX
rpaMMaTHYeCKIX
OLIMOOK M OTIEYaTOK,
9TO €€ CoJepKaHue
TPYIHO
BOCTIPHHUMAETCS

4. PaspadoTtka rioccapus

HasBanune reMbl

OCHOBHBIE TTOHSTHSA T'€HETUKHU

Pe3yabTaT 00yuyeHus mo Teme

OnuceIBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTH U

HU3MCHYUBOCTHU

OO011e KOMIEeTeH NI

OK 02

®opMyJIMPOBKA 3aJaHUsI: COCTABbTE INIOCCAPUI C ONPEIEIICHUAMHU 110 TeMe ~OCHOBHBIE
MOHSTHSI TEHETHKA , UCII0JIb3YSl MaTepUabl JIEKIUH, yueOHUKHU, CIIOBApH.

IIpuMepHBbIi NepeyeHb TEPMUHOB:
AJpTEpHATUBHBIEC IPU3HAKH

AJuienbHbBIE TEHBI
HeannennHble reHbl

JIOMUHaHTHBIN MTPU3HAK

PeneccuBHbIi npru3HaK

['oMO3UTOTHBII OpraHu3M
['eTepo3uroTHbIil Opranu3m

T'enoTun
denorun

JuruOpuiHoe CKpenuBaHmue
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Yucras mTuHUS
['ubpun
HacnencTBeHHOCTD
M3MeH4YHBOCTh
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2.1.2. 3apanusi, HanpaBJieHHble HA (OPMHUPOBAHNE WM TPOBEPKY
3HAHUH

1. DpoHTAJIBHBINI ONPOC

Ha3zBaHue Tembl I/ICTOpI/IH 9BOJJIIOIUOHHOI'O YUCHUS

XapaKTepI/ISOBaTB MMPEAIIOCBHUIKH U ABUKYITHUEC CHUIIBL

Pe3yabTaT 00y4eHus mo reme
BO3HUKHOBEHUSI MHOTO0O0OPAa3Hsi BUJIOB

O01mme KoM eTEeHIIMH OK 02, OK 04

IIpumepHbIii HepeYeHb BONPOCOB K (PPOHTAIBLHOMY ONIPOCY
KaxoBbl cuibHbIE U c1a0ble CTOPOHBI cCUCTEMBI opranndeckoro mupa K. Jlunnes?
CdhopmynupyiiTe OCHOBHBIE TIOJIOXKEHUS 3BOTIOIIMOHHON Teopun JK. b. Jlamapka.
[lepeuncnure npeanoCbUIKA BOSHUKHOBEHUSI TApBUHU3MA
Hepe‘-II/ICJII/ITe OCHOBHBIC TTOJIOKEHUSI CHHTETHUECKOM TCOPHH SBOJIOIMA

e

Kpurepun onienuBanus:

«5» - OTBET MOJIHBIHN, pa3BEPHYTHIN

«4» - OTBET AOCTATOYHO IOJIHBIM, HO €CTh HETOYHOCTHU
«3» - OTBET KpaTKUH WK C TPyObIMH OMIMOKaMU

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET

2. loaroroBKa yCTHBIX COOOLIEHUI C Mpe3eHTalueil

HasBanune TeMbl T'eneTuka uesoBeka

OnuceIBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTH U
HU3MCHYUBOCTHU
OHpGHGHHTB BO3MO>XHOC BO3ZHHMKHOBCHHEC
HaACJICACTBCHHBLIX IIPHU3HAKOB

Pe3yabTaT 00y4eHus mo reme

O0mue KoMIeTeHI U OK 01, OK 02

@opMyIHMPOBKA 3aJaHUsI: TIOATOTOBHTE YCTHOE COOOIICHNE U MTPE3CHTAINIO 00 OJTHOM
HaCJIeICTBEHHOM 3a00JIeBaHUU U3 niepeuHs. PaboTa BeinonHseTcs B napax. B cTpykType
COOOMICHUS U MPE3CHTAIMN HEOOXOAUMO OTPA3UTh:
1. HasBanue 3a0oneBaHus
2. Tunwuzamus 3a00eBaHuUs
a. A) reHoMHoe / TeHHOE / TIOJIMT€HHOE / XpPOMOCOMHOE
b. B) ayrocoMHO-IOMHHAHTHOE / ayTOCOMHO-PELIECCUBHOE / CLIETUIEHHOE C
MOJIOM
CymHocTh MyTanuu (Ha KJIETOYHOM YPOBHE)
Knunuyeckue nposiBiieHus 3a00eBaHus
YacroTa BCTpeyaeMoCTH
JIlmarHocTuka

SNk w
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S e

Hcrounuku nHGOpMaLny.

IIpuMepHBbIii NepevyeHb HACTAEICTBEHHBIX 3200/1eBaHUIl YeJI0BEKA
7. Cungpom DaBap/ca,

Cunapom DHreiabMaHa
MyxkoBrucun103

Cunnpowm IIupcona
Cungpowm [layna,
Cunnpom Knaitudenbsrepa,
Cunpnpowm llepemesckoro-
Tepnepa,

Yek-auCT 1J19 OLIEHKH Npe3cHTauuu

OI_[CHI/ITG IMPE3CHTAUIO ITO CIACAYIOIINUM KPUTCPUSAM:

8. CHHAPOM «KOILIAYHETO KPUKa»
9. CepnoBUIHOKJIETOYHAS aHEMHUS

10. Heiipodpubpomaros
11. JlanbTOHU3M

12. F'emodumust

13. ®enunkeronypus

DneMEeHTBI CoJiepKaHus

Hamuuue

OtcytcTBHE

1. TuTynbHbIN cHailg

1.1 Ha3zsanue 3a6oneBanus

1.2 | CBenenus 00 aBTOpax

2. JlaHa mostHast TUTIM3AIKS 3a00JICBaHUS

3. [TokazaHa cylIHOCTh MyTalluu

4, OnucaHbl KIMHUYECKUE MPOSBICHUS
3a00J1eBaHUs

5. YkazaHa 4yacToTa BCTPEUYAEMOCTh

6. OmnucaHa JHarHOCTUKA

7. Yka3zaHbl ICTOYHUKH UHPOPMALTUU

8. Cobmroienue equHOr0 CTUIIS TPE3CHTAIH

9. Marepuan ObUT HHTEpECEH

10 Marepuan ObLT MMOJIE3CeH

IIlkana nepeBojaa 6aJ1J10B B OTMETKY

12-11 6aymios - «5»

10 - 8 6ayIoB - «4»

7-6 6amnoB -«3»

Menee 6 6a/UIOB HITM OTCYTCTBHE PAOOTHI - «2)

JlonoTHUTeIbHBIE CBeeHHS /ISl MPenoiaBaTeJis.
B mensx nzbexxanue MOBTOPEHUS TEM MPE3CHTAINH, TPEIIOAABATEII0 PEKOMCH TYETCSI

pacnpeaciinTb KOHKPETHBIC TEMbI CPECAU I'PYIIT YHAIITUXCH.
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3. OuennBaemMasi JUCKYCCHS

Ha3Banue Tembl Buocdepa - rmobanpHas SKoIOTUYECKas CUCTEMA

OnuchIBaTh CBA3b MEXKIY OPraHU3MOM U CPE0il ero
Pe3yabTaT 00yuyeHus mo reme oOuTaHMs
YcTaHaBIMBaTh CBA3b MEKIY CTPYKTypamMu Ouocdepsl

O0mue KoMIeTeHI U OK 01, OK 02, OK 07

IIpuMepHBbIi epevyeHb BONPOCOB K OLEHUBAEMOM TMCKYCCUH

1. T'mobanbHOe moteruienne: Mu( wim peanbHOCTh? UTO BaM U3BECTHO O TaHHOM
apreHnn? Kakue (hakTbl CyIiecTBOBaHUS UM OTCYTCTBHUSA TNI00AIBLHOTO MOTETICHUS
BaM M3BECTHBI?

2. OO0mbacHuTe, Kakue (HaKTOpbl OrPaHUYMBAIOT PACIIPOCTPAHEHUE KHU3HU B aTMOchepe,

matochepe, ruapocdepe.

Kak M0XHO 0XapakTepu30BaTh HCTOPUUECKIE U3MEHEHHSI POJIU YeioBeka B Ouocdepe?

4. B uéM coCTOMT IEHHOCTh OXpaHbl OuopazHoobpasusi? UTo npuBOIUT K COKPAIICHUIO
Ouooruueckoro pasHooopasusa? [louemy /115 yenoBeuecTBa BaXKHO HE JIOMYCTUTh
obenHeHus OuopasHooOpasus?

[98)

Kpurepuu onienuBanus:

«5» — AKTUBHOE ydacTHE B JUCKYyCCHM. BBICKa3blBaHHE COOTBETCTBYET 3aJlaHHOM TeMe,
XapaKTepU3yeTcsi BBICOKOW HMH(POPMATUBHOCTHIO H  OPUTHHAIBHOCTBIO, APTYMEHTHI
MOJIKPETJICHb! YOeIUTEeIbHBIMU TPUMEPAMHU.

«4» - JlocTaTOYHO aKTMBHOE Yy4YacTHE€ B JHUCKyccuu. JlomyckaeTrcs HE3HAYUTEIbHOE
OTKJIOHEHME OT TEMbl JAMCKYCcCHUU. BBbICKa3blBaHHE€ HOCUT OTYacTH TPUBHAJIbHBIN,
ITIOBEPXHOCTHBIN XapakTep. He Bce apryMeHThI OAKPEIUIEHB! IPUMEPAMH.

«3» — IlaccuBHOEe ydacTue B JUCKyCCHM. DBBICKa3bIBaHHE XapaKTEPU3yeTCsd HU3KOU
MH(POPMATUBHOCTHIO, CTEPEOTHUITHOCTHIO, HE OTPaXaeT IOJHOTO TOHUMAaHHUS TEMBI
JTUCKYCCHH. ApryMeHThI chopMynupoBaHbl a0CTpakTHO. IIpumMepsl 0TCyTCTBYIOT.

«2» - IlaccuBHOE ydacTue B JUCKyccHM. Bbicka3blBaHHE HE COOTBETCTBYET 3aJIaHHOM TeMe,
OTCYTCTBYIOT apIyMEHTHI B I10JIb3Y KaKOH-11M00 TOUKHU 3pEHUsl.

JlonoTHUTeIbHBIE CBeleHHs /ISl MPenoiaBaTeJis.

Jluckyccuio MoJIepupyeT Ipernoiaparesib. B Hauane IUCKYyCCHH OH 3a/1a€T CIyIaTessIM
HECKOJIBKO KIIFOUEBBIX OCTPBIX BOIPOCOB, MOOYK/asi UX BCTYNHUTh B 00cyxieHue. Jlanee
MTOCTETICHHO B X0JI¢ JUCKYCCHUU 00CYKIAIOTCSI BCE TIOCTABICHHBIC BOTIPOCHI, YIACTHHKHU
BBICKA3bIBAIOT CBOE MHEHHE.

4. O0cy:kneHue Mo BOMpoOcaMm JeKIHU

Ha3Banune TeMbl JKusHeHHbIN UK KIETKU. Muto3. Meiio3
Pe3yabTaT 00yueHus nmo reme XapakTepru30BaTh )KM3HEHHBIN UKJI KJIIETKU
O0mue KOMIeTeHI U OK 02, OK 04

IIpumepHBbIii IepedeHb BONPOCOB I 00CYK/ACHUS
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1. Kakue nu3zmMeHeHus B KJIETKE NPEIUIECTBYIOT JEICHHUIO?

2. OxapakrepusyiiTe ¢a3pl MHUTO32 M KpPaTKO PACCKaXUTE, KaK IMPOUCXOIUT 3TOT
rpouecc.

3. B uem 3aximrouaercs OMOJIOrnuecKoe 3HaYeHe MUTO3a?

4. Yem Meiio3 oTIHYaeTCsI OT MUTO3a?

5. B uem 3akirouaercst OMOJIOrHYECKOe 3HaUeHue Meiio3a?

5. Tect
Ha3zBanune TeMbl B3aumonelictBrue reHoB
OnuceiBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U
U3MEHYUBOCTH
Pe3yabTaT 00y4yeHus mo reme Onpenensars BEpOSITHOCTh BO3HUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB MPH PA3JIUYHBIX
B3aHMMOJEHCTBUIX T€HOB
O01mue KoMIeTeHI NI OK 01, OK 02

IIpumep TecToBOrO 3a1aHUSA
1. K B3aumozaeicTBUSIM ajlieIbHbIX T€HOB HE OTHOCSAT:
1) anucTas, noimmepuo, MoAU(GULUpYIOIIee AeHCTBIE [EHOB
2) Koonepanuio, MHOKECTBEHHBIN aJIJIJIN3M
3) cBepXIOMUHUPOBaHHE, KOMIIJIEMEHTApPHOCTh
4) KOJOMHUHHPOBAHUE, IPOMEKYTOUYHOE JOMUHUPOBAHHE
2. IlposiBneHue y TeTepO3UroT IPHU3HAKOB, ACTEPMUHUPYEMBIX JBYMs aJlIeNIsIMU
Ha0JI0TaeTCs TIPU:
1) cBepXIOMUHUPOBAHUH
2) snucrase
3) KOJIOMUHUPOBAaHUH
4) onumepuu
3. HacnenoBanue yeTBepTOi IpyHIibl KPOBU OTHOCAT K THUITY B3aMMOAEHCTBUS:
1) kogoMuHUpOBaHKE
2) CBepXIOMMHHUPOBAHHE
3) nosHOE TOMMHHUPOBAHUE
4) npoMeKyTOYHOE JOMUHUPOBAHUE
4. HacnenoBaHue IIMHIIWUIOBOM OKpackd Yy KpPOJIMKOB KOHTPOJUPYETCS TpeMms
atensamu: A,a u ah. Kaxxaas ocoOb ABIsieTCS HOCUTENIEM TOJBKO JBYX M3 HHUX. DTO
IpUMep:
1) KOMIIJIEMEHTapHOCTH
2) koonepanuu
3) MHO>KECTBEHHOTI'0 aJuleIn3Ma
4) nonumepun
5. TlosiBnenne HOBOOOpa3oBaHUM INPU COBMECTHOM JEHCTBUU JBYX JOMUHAHTHBIX
HEaJJIeNIbHbIX T€HOB, KOIJla B TOMO3UIOTHOM WM B T€TEPO3UTOTHOM COCTOSTHUU
pa3BUBaeTCs HOBBIH NPHU3HAK, HAOIIOAAETCS MPU:
1) KoMIIEMEHTapHOCTH
2) Koorepauu
3) NOJHOM JOMUHHUPOBAHUU
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4) nericTBMM reHOB-MOAM(MUKATOPOB
6. Ecnm onvH TOMHHAHTHBIN T€H MOJABISIET ACUCTBUE IPYrOro JOMUHAHTHOTO IeHa, TO
- 3TO TpUMep:
1) pelieccuBHOTO MKCTa3a
2) nonuMepuu
3) AOMHUHAHTHOTO SMUCTAa3a
4) MHOKECTBEHHOT'0 aJUIEJIU3Ma

Howmep Bonpoca [IpaBuibHBINA OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.3. 3apanus, HanpaB/ieHHble Ha (opMHpPOBaHHE YMEHHUIl U
HABBIKOB

1. JlabopaTopHasi padora

[lpy  w3ydyeHum  JucHUIUIMHBL  “Buonorus”  NpemxycMOTPEHO  BBITIOJIHEHUE
nmabopaTopHBIX PaboT:

Tema 1.3. buosiornyecku BaKHbIe XHMH4YeCKHe coeauHeHHsi: JlaboparopHas
pabora “Ompenenenue ButammHa C B mponaykrax nuTanus’; JlaGopatopnas pabota
«"'mapodrnbHO-THAPOGOOHBIE CBONCTBA JTUITHIOBY.

Tema 1.4. CTPyKTypHO-QYHKIIHOHAJIbHASA OpraHM3anus kJjerok: JlaboparopHas
pabora «CTpoeHue KIETKH (pacTeHUs, JKUBOTHBIC, TPUObI) W KJICTOYHBIC BKJIFOUYCHUS
(kpaxmall, KapOTHHOWBI, XJOPOIUIACTBI, XpOMOIUIacThl)»; JlabopaTopnas pabota
«[TponuriaeMocth MeMOpPaHHbI (TUIA3MOJIN3, ICTUIA3MOJIH3 ).

Tema 4.5. Bausnue COUUAIBHO-IKOJIOIHYECKUX (PAKTOPOB Ha 310pPOBbeE
yejgoBeka: JlabopaTopHas pabota Ha BBIOOP: «YMCTBEHHass pabOTOCIIOCOOHOCTB» WIIU
«BnusHre abnoTryeckux (akTOPOB HA YEIOBEKA (HU3KHE U BHICOKHE TEMIIEPATYPHI)»

Tema 6.1. OcHOBHEBIE MeTOIBI 0M0YKOJOTHYECKHX HCCAeTOBAHUH

JlaGopatopnast paboTa Ha BBIOOp IO MHMHHU rpynmaMm: «BnusHue TemmepaTrypsl Ha
pocta U (HU3HUOJIIOTUYECKYH) AKTHBHOCTH JPOXIKEBBIX KIETOK»; «BiusHHE yriieBojoB Ha
pocta W (PU3MONIOTUYECKYI0 AKTHBHOCTH JPOXOKEBBIX KIETOK»; «COYeTaHHOE BIIHSHUE
TEMIIepaTyphl U YIIIEBOJIOB HAa POCTa U (PU3HNOJIOTHUECKYI0 aKTUBHOCTD JAPOMIKEBBIX KICTOK)

OobopynoBanue Jadoparopum M padouYnMx MecT JadOpPaTOPMU: MHUKPOCKOIIBI,
CeKyHIOMEp, TOHOMETp, JlaboparopHas mocyda (MPOOHPKH, MOJCTaBKH IS MPOOHPOK,
NUHLETHI, TeCOK, CTYNKH C INECTHKaMH{, NMPEAMETHbIE M NOKPOBHBIC CTEKJIA, CTEKJISIHHBIC
NAJIOYKH, TpernapoBalibHbIe WIIBL, (QWIBTpOBaNbHAs Oymara (caingerku), CTaKaHbl)
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TUIEPTOHUYECKUN PAcTBOp Xjopuaa Hatpus, 3%-HbI pacTBOp MEPOKCHAA BOJOPOJA,
pacTBop Hola B HOJMCTOM KalluH, IIIMIEPUH, KIIyOHU KapToQels, JIUCT JI0ACHU KaHAICKOH,
TI0]] PAOWHBI OOBIKHOBEHHOW (PSOWHBI WM TOMAaTa), YK PEIYaThiid, pa3BeJCHHBIC B BOJIC
TIPOIKAKH ).

[TpuBenem npumep 1a00paTOPHOM pabOTHI

Ha3zBaHue Tembl CTp}IKTypHO—(b}’HKHI/IOHaHBHaH OpraHu3anusa KJICTOK

Pa3nnyats cyniecTBeHHbIE IPU3HAKU CTPOEHUS KIETOK
OpraHU3MOB Pa3HbIX LAPCTB KUBOU IMPUPOJIbI
[TpoBoUTH HAOMIOJEHUE KIETOUYHBIX CTPYKTYP M UX
M3MEHEHUH C OMOLIBI0 MUKPOCKONA

Pe3yabTaT 00yuyeHus mo reme

O0mue KoMIeTeHI U OK 01, OK 02, OK 04

Jlaboparopnas pabota «CTpoeHUe pacTUTEIbHOMN, )KUBOTHOM, TPUOHON KIIETKU

! !GJ'IL [28.6OTI>IZ 3aKpCIUTb YMCHUEC 'OTOBUTH MUKPOIIPCIIApAThl U paCCMAaTpUBATh UX 110
MHKPOCKOIIOM, HAXOAHUTb 0COOEHHOCTHU CTPOCHUS KJICTOK pa3JIMYHbIX OPraHM3MOB,
CpaBHHUBATb UX MCKIY c000i.

1.Boopocs! Juis Jonycka K 1a00partopHoii paboTe.

1. Ha3oBHTE OCHOBHBIE YaCTH MUKPOCKOIIA M OTIMIINTE UX (PYHKIIHH.
2. Yto Takoe nNpeaMeTHOE U MOKPOBHOE cTekiia? J[iist yero oHu HyHbI?
3. [lepeuncnure OCHOBHBIE ITpaBUiIa pabOThl C MUKPOCKOIIOM.

2.IIpoBeneHne OIBITOB

O6opynoBaHue u nocyna Marepuaibl U peaKTUBBI
. MuKpOCKOTIBI 1.Boxa
. [IpenMeTHbIE ¥ TOKPOBHBIE CTEKIIA 2. Pa3BesieHHbIE B BOJIE IPOMIKH
. CTeKJIIHHbIE NTaJIOYKU 3. JIyk pernuaTsiii

. Crakausl

. GunbTpoBasibHas OyMara (canderka)

. CTepuibHBIN HINIATENb

ANTOpUTM TIPOBEACHUS paObOTHI Bompocs! u 3ananus
e 1. M3yueHue cTpoeHHs pACTUTEJIbHOM Omnpenenure Gopmy KIETOK,
KJIeTKH e Haiigure s1po, Bakyoiu, 000J04Ky
1.1. CHATb ¢ BHYTpEHHEN OBEPXHOCTU MACUCTOU KJICTKH.
YeIlyH JIyKOBHUI[bI TOHKYIO IIJICHKY — 3MHUJEPMY; e 3apucyiiTe HECKOJIbKO KJIETOK
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1.2. [ToMecTHTh KycOYEK SIUICPMBI Ha
IPEIMETHOE CTEKJIO B KAILIIO BOJIBI;

1.3. HakpbITh 0OBEKT NOKPOBHBIM
CTEKJIOM;

1.4. PaccMOTpeTh KJIETKH 3MUACPMBI TI0]T
Pa3JInYHBIM YBEJIIMYCHUEM MHKPOCKOIIA

SMUIEPMBI, 0003HAYUB HA PUCYHKE:
UTOILIA3MY, SIJPO, BAKYOJIH,
000JI0UKY KJIETKH

2. N3yuyenne cTpoeHuUs ’KUBOTHOM KJIETKH

2.1. ITpoBecTH CTEpUIIBHBIM IIMATENIEM C JIETKUM
Ha)KUMOM 110 HEOY MJIH 10 IECHAM;

2.2. HanecTu KanenbKy CIIOHBI Ha IPEIMETHOE
CTEKJIO U HAKpPbITh €€ MOKPOBHBIM CTEKJIOM;

2.3. PaccMmoTpeTh npenapat npu 001b110M
YBEJIMYEHUH C IPUKPBITOH Juadparmoii
KOHJIEHCaTopa.

PaCCMOTpI/ITe Ha KOHYHUKE IIIIaTeJId B
KareJbKE CJIIOHBI CIYIICHHBIC KICTKH
SMUTENUs
PaccmoTtpuTe Ha npenapaTe OTAeNbHbIE
KPYIIHBIE TIOCKUE KIETKH HEeTIPaBUIbHON
¢dopMmbl. bonbias 9acTh KIETOK MEPTBBIC,
MO3TOMY B HUX XOPOIIIO 3aMETHO SAPO.

e 3apucyiiTe HECKOJIbKO KJIETOK,

0003HAYbTE AJIPO U [HUTOILIAZMY.

3. U3yueHne cTpOeHHS KJIETKH JAPOKKeH
(rpudbI)

3.1. [lomecTUTh CTEKISTHHON MATOYKOM Karlio
pacTBopa C JpOXKKaMM Ha MPEIMETHOE CTEKJIO;
3.2. HakppiTh ee noKkpoBHBIM cTeksioM. Eciiu ecTh
U3JIMIIKHY KUAKOCTH, YIAIUTE €€ C IIOMOLIbI0
bmbTpoBANIbHOM Oymaru (cainderkn);

3.3. PaccMoTpeTs mpenapart 1o MUKpOCKOIIOM

Haiinure npoxKeByro KIETKY,
paccMoTpeTh ee GopMy U OTAETbHBIC
YacTH.

3apucyiTe HECKOJBKO KIIETOK, CACIIalTe
ITOJIITHCH.

HTorosasi KOHTPOJILHASI YACTh JIA00OPATOPHOM PA0OTHI (BLINOJHUTL MHCHLMEHHO):

1.

2.
3.
4

M3 kaknx OCHOBHBIX Y4acTEl COCTOUT JIr00as KiieTka?
UYro 00111ero UMeeTcsi B CTPOCHUM PAaCTHTEIbLHOM 1 )KMBOTHOM KJIETOK?

Uem pazianyaroTcs 3TH KIETKU?

Yem O6’LHCHI/ITB, qTo, 6y,£[y‘lI/I YCTPOCHHBIMHU I10 CAUHOMY I1JIaHY, KJICTKH BECbMa

pa3zHooOpa3Hel o hopme u pazmepam?

2. [IpakTHKO-OpPHEHTUPOBAHHDbIE PacUYeTHbIE 3a1aHUA

Ha3Banune TeMbl

HOHyJ'IHI_II/IH, COO6H_[€CTBa, 3KOCHCTCMbI

Pe3yabTaT 00yueHus mo reme

OnuceIBaTh CBI3h MCKAY OpraHnu3MoM u cpeﬂoﬁ €ro

YcraHaBauBaTh CBS3b CTPYKTYPBI U CBOMCTB 9KOCHCTEM

oOuTanus

OO0111e KOMIIEeTeH MU

OK 01, OK 02, OK 07

HasBanne 3ananus: Pacuer cpoka ucyeprnaHusi IPUPOJHBIX pecypcoB
@albyna: Pa3BuTHe 4enoBed4ecKOro oOIIecTBa HEBO3MOXHO 0€3 B3aMMOJAEHCTBHS C
pupooil. JIo HEKOTOPOTrO BPEMEHM OTPHULIATEIIBHBIE MOCIEACTBUS XO3IUCTBEHHOW M MHOU
JESATEIbHOCTH  4EJIOBEKAa KOMIICHCHPOBAJIN
camoBOoccTaHoBlIeHH0. Ho Kk cepeawHe nBaguaToro CTONETHS CHUTyalUs W3MEHHIIACH:
OKpYy’)Kalolllas IpPUpPOJHAs cpela YK€ HE B COCTOSHUU KOMIIEHCHPOBATh IOJIHOCTHIO
IIOCJIEICTBUSL  BO3JIEUCTBUS POCTAa YHUCICHHOCTH JIIOAEW M PACIIMPEHUs IMPOU3BOJICTBA.

CIIOCOOHOCTBIO NpUpPOAHBIX CHCTEM K
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3arpsi3HeHbl BOJa, BO3AYX, PACTCHMS, BBIIIAJAl0T KUCIOTHBIE 10XKIU, SPO3Usl BBIBOJUT I10YBbI
U CeJIbCKOXO03SICTBEHHOr0 000pOTa, MOJSPHBIE JIbJAbl TAIOT H3-32 IMOTEIUIEHUS KJIMMAara,
HCYC3al0T MHOI'HME BHJbI XHUBOTHBIX H paCTeHHfI, HaCCJICHUEC HpI/IO6p€Ta€T XPOHHUYCCKUC
3aboseBaHus, pacTeT cMepTHOCTh. CylecTBYIOLIME cefdac HHTEHCUBHOCTb aHTPOIIOI'€HHOTO
BOSI{GﬁCTBHﬂ BGHéT Hally INIAaHCTY K UCTOLICHUIO U ACTpaJdalvuu.

3ananue: OueHuTe CpoK MCUEpIaHMs MPUPOJHOTO pecypca, €Ciu U3BECTEH YPOBEHb
I00BIYN pecypca B TEKYIIEM IOy, a MOTpebsIeHHe PecypcoB B MOCIEAYIOIINE TOIbl OyAeT
BO3PACTaTh C 3a/laHHON CKOPOCTBIO MPUPOCTA €XKEroJHOro norpediaenus. Kakoi npupoaHslii
pecypc UMeeT caMblid JJOJITUI CPOK UCUEPIIAEMOCTH U KaKOW — HAUMEHBIIH?

HNudopmanus, HeoOXoaumast 11l periecHus:

Taomnuua 1
Pecypc 3amnac pecypcea Q, JloObIua pecypca q, [Ipupoct o6BeMa
MJIPI. T MJIPJ T /TOJ nmoTpebIeHNs pecypca
TP, % B roxg
KameHnHslit yrosnp 6800 3,9 2
[Ipupousiii ra3 280 1,7 1,5
Hedts 250 3,5 2
Kenezo 12000 0,79 2,5
dochop 40 0,023 1,8
Menp 0,60 0,008 1,7
Huak 0,24 0,006 1,3
CauHeln 0,15 0,004 2,2
AmroMuHMI 12 0,016 1,6
Ypan 300 0,2 2

HJ’IH pacucTa BOCIIOJIb30BaTbCA (bOpMy.]'IOﬁ CYMMBI HYJICHOB psaa FeOMeTqueCKOﬁ IIporpeccuun

_ ((1550) 1) ’ 0

100
rae Q — 3amac pecypcoB, q — rogoBas n1o0brua pecypca, TP — mpupoct notpebiienus pecypea,

t — 4YHMCII0 JIET.

JlorapudmupoBanue BoipaxeHus ans Q nmaer cienyrouryto GopMmylty UIsl pacdera cpoka
ucyepraHus pecypca
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(1+350)

2)

3. Pemrenne 3axau

Ha3zBanue Tembl BaKOHOMepHOCTI/I HacCJICAOBaHUA

OnuceIBaTh 3aKOHOMCPHOCTH HACJICACTBCHHOCTH U
U3MCHYNBOCTH
Pe3yJII>TaT 06y‘leHI/Iﬂ 1o TemMe OHpeI[eJ'IHTL BCPOATHOCTH BOSHUKHOBCHMUA
HACJICACTBCHHBIX ITPHU3HAKOB IIPpXU MOHO-, 1U-,
HOJ'II/IFI/I6pI/II[HOM " aHAJIM3UPYHOIIEM CKPCIINBAHUU

O01mme KoMIeTeHIIMH OK 02, OK 04

CDOpMYJ'II/IpOBKa 3alaHus: PCHIUTC 3a/la4u, COCTABUB CXCMbI CKPCIIHMBAHHA

3aganue sBiseTCS NPOQPECcCHOHATbHO-OPUEHTHUPOBAHHBIM. 3a/lauM /sl CTYAECHTOB
O0UPAIOTCSI B COOTBETCTBUU C 00beKTOM wu3yueHus “Pactenus”, “KuBoTHble” win
“Yenosek”.
[Mpumep 3amad mns  CTy#eHTOB, oOydaromuecss mnpodeccuu/crenuanrbHOCTH
CBSI3aHHOM C 00BbEKTOM u3yueHus “YemaoBek’:
3amada 1. YV denoBeka anbOMHU3M U CITIOCOOHOCTH MPEMMYIIECTBEHHO BIIAJIETh JIEBOM
PYKOH — pELEeCCUBHBIE IPU3HAKHM, HacIeayrouecss He3aBucuMoO. KakoBbl TI'€HOTHUIIBI
poauTenel ¢ HOPMAJIbHOW MUTMEHTALMEN U BIaJACIOLIUX IPABOM PYKOH, €CIIM Y HUX POJUIICS
peOeHOK abOMHOC U JIeBIIA?
3agauda 2. YV 4enoBeka NpaBOPYKOCTh JOMUHHUPYET HaJ JIEBOPYKOCTBIO, KAPETIa30CTh
Haja rosybornasocTbro. ['osyOornasslii mpaBiia >KEHWJICS Ha Kaperjia3od mpasiue. Y HHX
POIMIIOCH ABOE JIETeH — Kaperjasblid JieBIIa W roiydormaseiii mpasma. OT BTOporo Opaka
9TOrO0 € MYXYHMHBl C Kapera3od IpaBIION PpOAMIOCH [JEBATh KaperiaasblX JEeTew,
OKazaBIIuxcs npasmaMu. OnpenenuTs TeHOTUITBI MYXYHUHBI U 00CUX JKEHIIUH.
3angaua 3. YV Iletu u Camn kapue riasa, a y ux cectpbl Mamm — rosryosle. Mama 3Tux
nerel romyboriaszas, XOTs €€ pOAUTENN UMeNn Kapue ria3a. Kakoil nmpusHak JOMHUHUPYET?
Kakoii nser rna3 y nansl? Hanumure reHOTUIIBI BCEX MEPEYUCIECHHBIX JINLL.

Kpurepuu onenuBanus

“5” - BCce OTBETHI BEPHBI

“4” - nomymieHa oJiHa OIIKOKa

“3” - momyuieHsl 2 OMUOKH

“2” nomymiensl 3 u 60ee omuOOK MK paboTa HE BBHITIOJTHEHA

4. Keiic Ha anaau3 uagopmanuu

Ha3zBaHue TeMbl buorexHosoruu B MmeauImHe u dpapmaruu

Pe3yabTaT 00yueHus nmo reme AHanM3upoBaTh ITUYECKUE aCIIEKThl COBPEMEHHBIX
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I/ICCJIG,Z[OBaHI/Iﬁ B 00J1aCTH OMOTEXHOJIOTHH U
T€HETUYECKUX TEXHOJOTHi

O0mue KoMIeTeHI U OK 01, OK 02, OK 04

Kelicbl ncnonp3yroTes B Ka4eCTBE OLIEHOYHOI'O MEponpusaTHs B pazzene 5 “buonorus
B JKM3HM, KOTOPBIN SIBJISIETCSA MPUKIIAJHBIM MOJYJIEM U COCTOMUT U3 JIBYX dacteld. Tema 5.17
“BUOTEXHOJIOTHH B AKUZHU KaXJ10ro” M3Yy4arTCs HE3aBUCUMO oT
npodeccuii/cnenuanbHOCTel  OOydJarommxcsi, TemMa 2  sBigeTcss  Mpo(hecCHOHAIBHO
HaIpaBJICHHON U MOAOUPAIOTCS B 3aBUCUMOCTHU U NMPO(ECCUOHAIbHON HApaBIEHHOCTH.
[TpuBenem npumep keiica k Teme 5.2.1. “buorexHonoruu B MeaunuHe U papmanum’
dopMynTupoOBKa 3aaHUSA:

buorexHomorus — KOMILIEKCHAs HayKa, HaIlpaBJICHHAA Ha IIOJIYYCHHE LECJICBOIO
npoaykra, ¢ IIOMOLIbBIO 0HM000BEKTOB MI/IKpOGHOI‘O, PACTUTCIIbBHOTO MW JKHBOTHOI'O
IMPOUCXOKIACHUA.

MenunuHcKas OMOTEXHOJIOTHS — OTPACb, 1€ KOTOPOH CO3/ITaHUE TUarHOCTHYECKUX,
MpOQHUIAKTUICCKUX M JICYCOHBIX IMPEmapaToB, OHA W3y4aeT BO3MOXXHOCTH HCIOJIB30BaHUS
MHUKPOOPTaHU3MOB, JUIS MMOJTYYeHHs] aMUHOKHCIIOT, BUTAMUHOB, ()EpMEHTOB, aHTUOMOTUKOB,
OpPraHUYECKUX KUCIIOT.

Caxapnblii 1uaber — 310 3a00JeBaHHEe OOMEHA BEIIECTB, MPHU KOTOPOM B OpraHU3ME
HE XBaTaeT MHCYJIMHA, a B KPOBHU MOBBIIIACTCA cojepkaHue caxapa. CojuepxkaHue caxapa B
KpOBH HEOOXOIUMO /Jisi HOPMAaJbHOrO (HYHKIIMOHMPOBAHHS KIETOK. MHCYIMH, KOTOpBIH
BBIpa0aTHIBACT TOKEITYIOYHAS Kele3a, 00eCIeunBaeT MPOHUKHOBEHUE TIIFOKO3BI B KJICTKH,
HO MHOT/Ia MPOUCXOAUT cOOM BHIPAOOTKHM MHCYJIHMHA M KJIETKA HE IMOJy4aeT HEOOXOAMMOTO
MUATaHUSI, a caxap HAKaIlJIMBAeTCA B KPOBH. DTO MPUBOAUT K BO3HUKHOBEHHUIO CaXapHOTO
nuabera pa3HbIX TUIIOB, OJIMH U3 KOTOPBIX SBISETCS MHCYIMHO3aBUCUMBIM. [Ipu TakoMm Ture
caxapHOro quadeTa 3a00JeBIINH TOJKEH BCIO )KU3Hb BBOJUTH ce0¢ MHBEKIINH WHCYIIMHA.

ITo manubiM cratuctuku, B 2014 1. KoaudyecTBo OOJBHBIX caxapHbIM JHA0ETOB B
Poccwuiickoii deneparuu cocrtaBuino 387 muH 4enoBek. [1o HEKOTOPHIM JaHHBIM 3Ta HEUQpa
Ka)KJIbIil roJ] yBennuuBaercsa Ha 5%.

3amanue: HAWOUTE W NPOAHATM3UPYWTE pa3IMYHble WCTOYHMKH HWHPOpPMALUU
(naydHasi u yueOHO-Hay4yHas JIUTEpaTypa, CpeAcTBa MaccoBoi nHdopmanuu, cetb MHTEpHET
U Jpyrue) mo teme keiica. OTBETbTE Ha BOMPOC HA OCHOBE HAWJCHHBIX NaHHBIX: C yem
CBs3aH pOCT 3a00JICBAEMOCTH CaxapHbIM JMa0ETOM Cpead B3pOCIOTO HAceIeHUs |
oMoyioxkeHue 3a0oneBanus? Kakume Mepsl MpOQWIAKTHKH caxapHOro awadera MOXKHO
pean3oBaTh B MOBCEIHEBHON XU3HU Kaxkaomy u3 Hac? Kak pa3BuBanoch mpOU3BOICTBO
WHCYJIMHA U ¢ KAKUMH STUYECKUMH HOPMaMU TMIPU 3TOM CTAJTKUBAIUCH YUCHBIC?

[ToaroToBhTE YCTHOE COOOIICHHE C TIPE3CHTANNECH, B KOTOPOM HEOOXOTUMO OTPA3HTh:

1. CaxapHblii 1nabeT — MPUYHHBI, CAMIITOMBI, TUATHOCTHKA U JICUYCHHE;

2. PacnpocTpaHEeHHOCTh CaxapHOIro JuadeTa Cpeau HACEIICHUs CBOETO0 PErHoHa 3a
MOCJCIHUE TPU TOJA, MPOAHAIM3UPOBAB HAYYHbIC MYOJMKAUM € CTATUCTHYECKYIO
OTUYETHOCTH (B TOM 4YHucye OTYeTh ['0Cy1apCTBEHHOTO peecTpa caxapHoro quabera);

3. PacmpocTpaHeHHOCTh caxapHOro nualdera cpeau HaceleHus Poccuickoit
denepanuu  3a TMOCIEAHHE TPH TOAa, NPOAHAIM3MPOBAB HAYYHBIC IMyOJUKAMA U
CTaTUCTHYECKYIO OTYETHOCTH (B TOM YHCJIE OTYETHI [ 0CyIapcTBEHHOTO peecTpa caxapHOro
nuabera);

4. TlpenarnonaraeMble TPUYHHBI U3MEHEHHS 3a00JICBAEMOCTH CaxapHbIM JHA0ETOM U
UX 000CHOBAHHUE;
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5. Bo3moxHbIe TPOYUITAKTUYECKHE MEPOTIPUATHS;
4. MeTo/1bl IOJIy4E€HHS] NHCYJINHA;
5. Otpasure 3THYECKUE aCMEKThI UCIIO0JIb30BAHUS OMOTEXHOIOTHI IPU MPOU3BOJCTBE

HHCYJIMHA.

JIJ1st co3maHns KaYeCTBEHHOM MPe3eHTAIIMH HEOOXO0IMMO COOIOIATh PSIJT

TpeOOBaHUI:
Ob6mmue 1. TlpeseHTanus AOMKHA HAUMHATHCS C TUTYJIBHOTO Clalia, Tae
TpeOoBaHUs YKa3bIBaeTCsl TEMA, CBEJICHUSI 00 aBTOpE U T.II.
2. Ha cnaiinax He0OX0AMMO pa3MeIlaTh TOJIbKO TE3UCHI, KITFOUEBbIC
CJIOBa, rpaduvecKre MaTepraibl (CXeMbl, pUCYHKH, TaOIHIIbI, (HOTO
U T.IL.).
3. Hcnonp30BaTh eMUHBINA CTUIH OPOPMIICHHS.
4. KonuuecTBO ClaiioB JOHKHO OBITH JOCTATOYHBIM JIJISI PACKPBITHUS
TeMbI, HO He Ooiiee 20-Tu.
[pudter 1. Cnenmyer ucnoib30BaTh CTaHIAPTHBIC, IIUPOKO PACIPOCTPAHEHHBIE
mpudThl, Takue kak Arial, Tahoma, Verdana, Times New Roman,
Calibri u np.;
2. Pa3mep mpudTa 11l 3ar0JI0BKOB — HE MeHee 24, 1y uHpopMaIuu
He MeHee 18.
3. He pexomenayeTcst UCIONB30BAaTh pa3Hble TUIBI MIPU(PTOB B OJHOM
IPE3CHTAIHH.
4. Jlnsa BbaeneHuss uHGOpPMAIMU CIEAYET HCIONb30BAaTh >KUPHBIN
mpUQT, KypCUB WU MTOAYEPKUBAHUE.
5. He 3noynotpe6narh NpornucHbIMA OYKBaMHU.
®on 1. XematenbHO HCIIONB30BaTh OJHOTOHHBINA (DOH HEIPKUX MACTEIBHBIX
TOHOB.
2. s ¢poHa IpeAnovTUTENFHBI XOJIOIHBIE TOHA.
Hcnons3oBanue 1. Ha omHom cnaiiie peKOMEHIyeTCs HCIIOJIb30BaTh He Oosee 3-x
BETa I[BETOB: OJIUH U1 (hOHA, OJMH ISl 3aT0JIOBKA, OJMH JJISl TEKCTA.
2. Jlns ¢poHa M TEKCTa UCIIOIBb30BaTh KOHTPACTHBIE 1IBETA.
[IpencraBnenue 1. PekomeHmyeTcst HCIIOJIB30BaTh KOPOTKUE CJIOBA U TPEITIOKCHHUS.
uHpopMauu 2. MuHUMH3HPOBATH KOJIMYECTBO MIPEJIOTOB, HapeunH,
npuiaraTeabHbIX.
3. 3arosoBKM J1OJKHBI IPUBJIEKaTh BHUMAHUE Ay JUTOPUH.
Ob6beMm He crout 3anmonHsATh OJWH CHAJ CIUIIKOM OOJBIINM OO0BEMOM
uHpOpMauu nHpOPMALIUU: JIOAW MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE 0ojiee Tpex

(hakTOB, BBIBOJIOB, ONIPEICIICHUH.

5. YueOHoO-ucci1e10BaTEIbCKHA POEKT

HasBanue reMbl

buoskomornueckuil S3KCIEpUMEHT

Pe3y.m>TaT oﬁyqennﬂ 1o TemMe HpOBOI[I/ITB OHMOIKOIOTUYECKUH OKCIICPUMCHT
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HJ'IaHI/IpOBaTB OHMOIKOIOTHYECKUH OKCIICPUMCHT
I/IHTepHpeTI/IpOBaTB PE3YyJIbTAThI IPOBCACHHOTO
OHO’KOJIOTHUECKOTO SKCIICPUMCHTA C UCITIO0JIb30BAHUEM
KOJINYCCTBCHHBIX MCTOJ0B

O0mue KoMIeTeHI U OK 01, OK 02, OK 04, OK 07

Y4eOHO-UCCIeIOBATENIbCKII MPOEKT SIBISIETCS. OCHOBHBIM  CIIOCOOOM
OLICHKU PE3YyJIbTATOB 00y4YeHUs, C(HOPMHUPOBAHHBIX Yy OOYyYalOLIUXCS B XOJ€
OCBOCHMS paszena 6 “brHo3KOJIOrMYECKUE UCCIICIOBAHUS .

Cpenu pa3auyHbBIX TEXHOJOTHI MPOEKTHOEe 0o0yudeHue oOJafaeT psiioM
MIPEUMYILECTB: MO3BOJIAET  OOydYaromemycsi  CaMOCTOSATENbHO  (TIpH
KOHCYJTBTaTHBHOW MOJACPKKE TMpernojaBaTens) M00bIBaTh 3HAHUS, paboTas ¢
MHOTOYHUCJICHHBIMU MCTOYHHKAMU HMH(OpMaIuu, npudbopamMu U 1abopaToOpHbIM
00Opy/I0BaHUEM, U OJHOBPEMEHHO B JIEJIOBOM OOILEHUHU C OJHOTPYIITHUKAMU
pa3BUBaTh KOMMYHHKATUBHBIE YMEHUS U HABBIKU.

Jiis  y4eOHO-MCCIeIOBAaTEeNIbCKOIO  MPOEKTa B paMKax OHOJIOrUM
HauOoJsee oNTUMalibHa TpyMnnoBas (opMa pabOThl HaJl IPOEKTOM.

Tembl y4yeOHO-MCCNIEAOBATEIBCKOTO IPOEKTa, IPHUBEACHHBIE HUXKE,
SBIISIOTCS MPUMEPHBIMH U MOTYT OBITh MOJICPHU3UPOBAHBI MOJI PETUOHAIBHBIC
OCOOEHHOCTM M C y4YeTOM [OJYy4aeMOH ywamuMmucs npodeccuei
(CrIenMaabHOCTBIO):

[IpumepHbIe TEMAaTUKH YYEOHO-UCCIEA0BATENBCKOTO MPOEKTA:

1. Omenka kauecTBa aTMOC(HEPHOTO BO3ayXa

2. OueHka KayecTBa MOYB METOAOM (PUTOTECTUPOBAHUS

3. OrweHKa KayecTBa BOJ IOBEPXHOCTHBIX BOJOEMOB 110
OpPraHOJIENTUYECKUM U (PU3UKO-XUMUYECKUM CBOMCTBAM

4. Bnusanaue ITAB Ha pocT U pa3BUTHE CEMSH BBICILIUX PACTEHUN

5. BumsHHE CONEBOTrO 3arpsi3HEHUS Ha POCT U Pa3BUTHE CEMSIH BBICILINX
pacTeHU.

CtpykTypa y4eOHO-HCCIEOBATENbCKOTO TMPOEKTa BKJIKOYAET IISTh
OCHOBHBIX 3Tarla.

OcCHOBHBIE TIard TEPBOrO 3Tara BHINOJHEHHUS MPOEKTa: OOOCHOBAHHE
aKTyallbHOCTH BBIOPAHHOM TEMBbI, BBISIBICHHE MPOOJIEMBI HCCIIEIOBAHMUS,
dbopMynMpoBaHHE THUIOTE3bI, TOCTAHOBKA IIEJIM U 3aJa4 WCCIIEI0BaHUS, BBIOOD
METOJIOB MCCIEAOBAaHUSA, BBIOOP TOUEK OTOOpa MNpo0 Ha TEPPUTOPUU
UCCIIEIOBaHMs,  omlpeneiaeHue  (GopMbl  MPEACTaBICHUS  PE3YJIbTaTOB
MCCIIEI0BAHMS, OIIPEIEIICHNE ATANIOB U COCTABIICHUE IIJIaHa UCCIIEIOBAHU.

Bropoii stan BkitoyaeT B ceOs MOATOTOBKY HEOOXOJUMOW MOCYAbl U
Marepuana Uil 3KCIEPUMEHTA, MPOBEACHUE IKCIIEPUMEHTA, MEPUOIUYECKYIO
IpOBEpKa TEYEHHUs HKCIepUMeHTa/ cOop MaTepuaia B BBIOpaHHBIX TOYKaXxX
otbopa mpo0.

B nmepuom Tperbero odrama  MpOBEACHUA ~ OMOIKOIOTUYECKOTO

33



WCCIIeIOBaHMs, OOydYalomuecss TMOMyJdaroT MEpPBUYHBIE HSKCIEPUMEHTAIBHBIC
JaHHBIE, TIPOBOAAT CTATUCTHUYECKYIO OOpaOOTKYy TOJYYEHHBIX JaHHBIX,
MPOBOAAT aHAIM3 Pa3IWYHBIX HCTOYHMKOB WH(GOpMAalMd B paMKaX TEMbI
MPOEKTA.

Ha yeTrBepTom stane, oOydaromuecs: BhISABISIOT 3aKOHOMEPHOCTH MEXTY
UCCIIETyEeMbIMU O0BEKTaMU, IIPOLIECCAMU U SIBICHUSIMHU, (POPMYIUPYIOT BBIBObI
U pa3pabarhIBalOT MPOTHO3bI, IMPOBOJAT OLEHKY KauyecTBa HCCIELyeMOro
00BEKTa MO pe3yabTaTaM OMO3KOJIOTHYECKOTO aHaAIM3a.

Ha 3aBepmaromiem »stane nOpoBOAWUTCS OQOPMIIEHHE PE3YJIbTAaTOB
BBINIOJTHEHUSI  Y4€OHO-MCCIIEI0BATENbCKOTO TPOEKTa B  COOTBETCTBUHM  C
3aJJaHHBIMU TPEOOBAHUIMH U MPEACTABICHUE PE3YIbTATOB HA 3aIIUTE MPOCKTA.

[IpuBenem mpuMep OMNHCAHMS  JTANOB  BBIMOJIHEHUA  Y4eOHO-
HCCIIEIOBATENIbCKOTO MTPOEKTA:

VBaxkaemble cTylneHTbl! B pamkax mpoekra BaM HEOOXOIMMO HPOWTH
MATh ATanoB pabOTHl HaJ y4eOHO-MCCIIENOBATENILCKIM MPOEKTOM OT BhIOOpa
TEMBI 10 MMyOJTUYHOMN 3aIUTHI MOJTYYEHHOTO pe3ybTaTa.

Ha nepsowm srane:

- copMupoBaTh KOMaHIy MPOeKTa (2-3 yeaoBeKa);

- BbIOpaTh TEMY YUEOHO-MCCIIEA0BATEIBCKOrO MPOEKTA;

- 000CHOBATh aKTyaJIbHOCTh BBIOPAHHOM TEMBI;

- BBIIBUTB IIPOOJIEMBI HCCIIEI0BAaHUS, CPOPMYIIUPOBATH THIIOTESY;

- 1o100paTh METOABI UCCIIEJOBAHMSI B pAMKax CBOETO IIPOEKTA;

- BBIOpaTh TOYKHK 0TOOpa MPoO HA TEPPUTOPHUH UCCIIECTOBAHUS

- chopMynHpOBaTh LIETH U 3a/1a4H UCCIICTOBAHUS;

- COCTaBWTH IJIaHA UCCIICIOBAHMUS.

Ha Bropom srare:

- TOATOTOBUTH HEOOXOAMMYIO MOCYAY U MaTepuana Jis
AKCIIEPUMEHTA;

- IPOBECTHU IKCINEPUMEHTA, IEPUOJIUYECKU IPOBEPSIS €r0 TEUCHUE
(Tpu U TENLHON TOCTAHOBKE OMbITa)/ cOOpaTh MaTepHal B
BBIOpaHHBIX TOUKaX 0TOOpa Mmpoo.

Ha tpetpem srane:

- MOJIy4YUTb NEPBUYHBIE SKCIIEPUMEHTAIIbHBIE JaHHBIE;

- IPOBECTU CTATUCTUYECKYIO 0OpaOOTKY NOJYyUYEHHBIX JAHHBIX;

Ha yerBeprom srarme:

- BBISIBUTH 3aKOHOMEPHOCTH,

- chopmynHpoBaTh BHIBOBI U 1aTh IPOTHO3 MJIM OIEHKY Ka4eCcTBa
HCCIIETyeMOro 00BbEeKTa MO pe3yabTaTaM OMOIKOJIOTHIECKOTO
aHanm3a.

Ha 3aBepmaromem sramne:

- 0hOpMUTH pe3yNbTaThl BHIIIOJIHEHUS y4eOHO-UCCIEIOBATEIHECKOTO
MPOEKTa B COOTBETCTBUU C 33/IaHHBIMH TPEOOBAHUSIMU;

- TOATOTOBUTH YCTHOE COOOIICHNE U TIPE3CHTAIINIO;
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- HOPCACTAaBUTD PE3YyJIbTATHI BBIIIOJIHCHUSA yqe6Ho—
HCCIICOBATCIILCKOTO ITPOCKTA Ha 3alIHUTC.

[IprumMep BBIOTHEHUS IPOEKTA!

HaszBanue npoekrta: OreHka kauecTBa aTMOC(EpHOro BO3IyXa MO XBOE
COCHBI OOBIKHOBEHHOM.

IIpobyema wucciie0OBaHMSI: ONPEACICHUE HWCTOYHUKOB 3arps3HCHUS
BO3/lyXa Ha TEPPUTOPUU HACEJIIEHHOIO IyHKTa HAa OCHOBAaHUM IPOBEIACHUS
JKCIIPECC-OLICHKM  KAauecTBa  BO3AyXa IO  COCTOSSHUIO XBOM  COCHBI
OOBIKHOBEHHOM C OMPEACIICHUEM KJlacca 3arpsi3HEHUs BO3/yXa.

Heab mpoekrTa: OmNpeneianuTh 30HbI Pa3HOW CTENEHHM 3arps3HEHUus, C
yKa3aHUEM UCTOYHHKA (MCTOYHUKOB) 3arpsI3HEHUS.

3agayu npoekra:

1. BeiOpaTh TEppUTOpHIO UCCIEOBAHUS U TOUYKH 0TOOpA MaTepHaa;

2. IIpoBecTH OLIEHKY MOBPEK/ICHHS U YChIXaHUSI XBOH;

3. OnpenenuTsb Kiacc 3arps3HEHUs BO31yXa;

4. PazpaboTtarh KapTy 3arpsi3HEHHs BO3/lyXa, HA KOTOPOH OTMETUTH 30HBI
pa3HOM CTeNEeH!U 3arpsA3HEHUs BO3/TyXa U UICTOUHUKHU 3arpsSI3HECHMUS;

5. [ToArOTOBUTH ¥ IMyOJIMYHO 3alTUTUTh PE3yJIbTaThl MPOEKTa B KOMAHIE.

Pe3yabTaT nNpoeKTHOM PadOThHI 00y4AKOLIEr0Cs:

Kapra cTenenu 3arpsi3HEHHOCTH aTMOC(EPHOTO BO3AyXa Ha TEPPUTOPUHU
UCCIEIOBAHMS € YKa3aHMEM HWCTOYHHMKOB 3arpsA3HEHUs; Ipe3eHTalus
PE3yNbTaTOB UCCIEAOBAHUS.

dopMa npeACTABJICHUSA Pe3yJIbTATOB POEKTHOM PadoThI:

3ammTa TpPOEKTa C UCIOJIb30BAHUEM CPEICTB BU3YAJIM3alUH H
JEMOHCTpALUH MPOTYKTA.

BeinosiHeHue npoekra:

Bompocs! Aj1s1 10IyCKa K MPOEKTHOI padoTe
1. ChopmynupoBats 1eib MIIaHUPYEMOTO IKCIIEPUMEHTA.

2. Kakue mokaszaTenu UCOIB3YIOTCS 7Sl OLIEHKH KauecTBa aTMoc(hepHOoTro
BO3/1yXa [0 COCTOSIHUIO XBOMU.

3. Kakue ucTouHrKH 3arpsi3HeHUs1 aTMOC(EpHOTO BO3/IyXa €CTh B BallleM
parioHe ITPOKUBAHUS.

4. IlepeyncnuTh OCHOBHBIE 3TAIbl ONPEAEIEHUS YUCTOTHI aTMOC(HEPHOTO
BO3/1yXa [0 COCTOSIHUIO XBOMU.

5. Kakue knacchl HOBpPEXACHUS XBOU UCIIOIB3YIOTCS B IAHHOW METOANKE?
6. Ilepeunciure U 0XapaKTepU3yUTE KIACCHl YChIXaHUS XBOM.

7. Kakue kiacchl 3arps3HEHNs BO3/yXa BBIICIISIOT?

8. OnumuTe npaBuiia 0TOOpa MaTepuarna.

9. Kakue 3arpsi3HUTENN BbI3BIBAOT MTOBPEKICHUS XBOU?

10. Kak onpeaenuts NpoaoKUTENIbHOCTD KU3HU (MaKCUMAaJIbHBINA BO3PACT)
xBou?

11. Ot 4ero 3aBUCUT BBIOOP PACCTOSIHUS MEXK]Ty TOUKAMH UCCIIEOBaAHUS?
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12. XBo10 Kakoro rojaa HeoOXo0uMo coOpaTh 7Sl MPOBEACHUS OIICHKU
COCTOSIHUS aTMOC(EepHOro Bo3ayxa?

Otanbl NpoBeIeHUs pabOTHI:
1. IToAroTOBUTENBHBII:
- BBIOOP TEPPUTOPHHU U TOUEK HUCCIICTIOBAHMS;

- cOop maTtepuana;
2. KamepainbHast 06paboTka coOpaHHOTO MaTepuaia.

1. BeiOpaTh TOuKHM wuccienoBaHusi, nmpumepHo 4 — 5. Touku IOJKHBI
HAXOJIUTCS HAa OJTHOM JIMHUM TI0 MEpPEe YAAJICHHS OT MOTEHIIUATLHOTO NCTOYHHUKA
3arpsA3HEHUs] B Ballleli MECTHOCTHM — HACEJIEHHOTO IYyHKTA, MPOMBIIUIEHHOTO
MPEANPUATHS WIIK aBTOMAarucTpaiu. JKenaTenbHO pacnoiaraTh TOUKH MO JTUHUU
npeo0aaronMx BETPOB — B Ty CTOPOHY, B KOTOPYIO BETE€pP CHOCHUT
MOTEHIIMAJIbHBIC 3aTrPSI3HSIONINE BEIIECTRA.

PaccTostnue Mexay TOYkamMu 3aBUCUT OT MOIIHOCTA HCTOYHUKA
3arpsisHeHusl. Eciu 3T0 OOJNbIION HACENEHHBIA MYyHKT C MPOMBIIIJICHHBIMU
MPEANPUATUSIMU U MHOTOUYUCIIEHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSIHUE MEXKTY
TOYKaMU MOTYT OBITh B Tpeneiax | KM (IampHss IUIomaaka OyneT ymaieHa oT
ropomga Ha 5 kM). Ecmu 3TO0 HeOousbmias KOTEIbHAs, TO PACCTOSHUE MEXTY
ronaakaMu Moxet coctaBiisite 400 — 800 meTpoB. Eciu 3T0 aBTOTpacca, To
20 — 200 MeTpoB (B 3aBUCUMOCTH OT IIOTOKA aBTOTPAHCIIOPTA).

2. B xaxnoi Touke oOcCienOBaHHUS HEOOXOAMMO OTOOpaTh MOJIOJbIE
JepeBbs, BEICOTOM 1-1,5 M ¢ O0KOBBIMH 1TOOETaMH HE MEHEE 8.

3. OnucaTh BBITONTAHHOCTH Y4aCTKa, IPUCBOMB COOTBETCTBYIOIIUNA OaIl
(1 — BeITAaNTHIBAaHUS HET; 2 — BBITONTAHBI TPOIIBI; 3 — OCTAJIOCH HEMHOTO TPaBbI
BOKPYT JIEPEBLEB; 4 — HET HU TPaBbI, HU KyCTapHUYKOB). [Ipy BEITOMTaHHOCTH
TEPpUTOpPUH, OIlIeHHBaeMol Oammamu 3 wnu 4 omeHka arMochepHOro
3arps3HECHUS] HE BO3MOJKHA.

4. Ha BwICcOTE CBOEro pocra cobparh ¢ Kaxaoro naepera (1 aepeBo B
onHoM Touke) Mo 30 XBOMHOK (cymMmapHO 150 XBOMHOK). XBOMHKH JTOJKHBI
OBITH B BO3pacTe 2 JIET, TO €CTh HaJ0 OpaTh 00pa3Ibl XBOW ¢ TOOETOB BTOPOTO
roJia )KU3HU — I BCEX TOUYEK OJIMHAKOBO pUC.1.
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IIOYKH

oceeol mober
1roga

oceEof nober
2roga
oceeofl nober
3roga

Puc.1. YacTu BeTBU XBOIHOTO JiepeBa ciy>Kalue OMOUHIUKATOpaMu

5. OueHuTh NPOAOCIKUTENIBHOCTh >KM3HM XBOM Ha BETBH, C KOTOPOM
OTOMpPAIOTCSI XBOMHKHM, 110 OXBOCHHBIM Yy4YaCTKaM OCEBBIX IOOEroB B
COOTBETCTBUM C PUCYHKOM 2.

[TonHbIiT BO3pacT XBOM OMPEACIISETCS YUCIOM yUaCTKOB OCEBBIX IMOOETOB
C TIOJHOCTBIO COXPAHEHHOM XBOEW IUIIOC JOJII COXPAaHEHHOM XBOM Ha
CJIEYIOILEM 32 HUM YYacCTKe.

0,5 1,35

-y
Lo
[
s
b
e
=

Puc. 2. Cxema onpeneneHust npoAOJKUTENBHOCTH KU3HU XBOU COCHBI

6. [IpoOy ¢ Kax10if TOYKHU HAJO MTOMECTUTH B OTIEIBHBIN MaKeT (JTyyIie
OyMaKHBIN) U cpa3y MoAnucaTh ero (ykasblBaeTcs J1aTta; TOUKa 0TOOpa; CTENeHb
BBITONTAHHOCTH YYacTKa; MPOJOJIKUTEIBHOCTh KM3HU XBOM Ha BETKE, OTKYyJa
OepyTcsi XBOMHKH).

2. IIpoBenenne onbITOB

2.1. AiropuTm onpeaesieHus KJIACCOB MOBPEKICHUS U YChIXaAHUS XBOU

O06opynoBanue U mocyjaa

Marepuan

1. Jlyna

1. XBos cocHbI B Bo3pacTte 2 jieT, He MeHee 30 mTyk
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2. JIuHelika WM MUJUIUMETpPOBas Oymara

AJITOPUTM NPOBeJIEHNS ONbITA

Bonpocsl u 3axanus

1. OcMOTpeTHh XBOIO IIPU [TOMOLIH JIYTIBI.

2. Pa3nenuTh BCIO XBOIO HA COOTBETCTBYIOIIUE
KJIaCCHI 110 MTPU3HAKAM MTOBPEKACHUS U YCHIXaHUS
COIJIACHO OLIEHOYHOM Tabnuue 1 u pucyHky 1.

3. [oncunTaTh KOJIMYECTBO OBPEKICHHBIX
XBOMHOK B Ka)KIOM KJIacce.

4. IlogcuuTaTh KOJMYECTBO XBOUHOK C
NPU3HAKAMHU YCBIXaHHUS IO KJIaccaMm.

1. 3aHecTu AaHHBIE 110 KOJIUYECTBY
MOBPEXICHHBIX XBOUHOK B TaOIUILYy 2.

2. 3aHecTu JaHHBIE 110 KOJIUYECTBY
XBOMHOK C TIPU3HAKAMU YCBIXaHUS B
Tabnuiy 3.

2. PaccumTarh MpOLEHT MOBPEKICHHBIX U
XBOMHOK C IPU3HAKAMU YChIXaHUS
OTHOCHUTEIHLHO O0IIETO KOJUYECTBA
COOpaHHBIX XBOMHOK.

OuneHo4vHasi TadauIa

Ouenka noBpeKIeHUs

Tabmuma 1
1 YCbIXaHUs XBOH

Kuaace nmoBpexaeHus
/ KJaacc yChbIXaHUA

Buabl noBpe:xaeHnii XBou

XapaRTepMCTmca YCbIXaHUSl XBOH

KII1/KVY1 XBoMHKa 0e3 MATeH Her cyxux yuactkoB
KII2/KVY 1 XBOMHKA c HeOompIMM | HeT cyXux y4acTkoB
YHCJIIOM MEJIKUX IISITEH
KII3/KY 2 XBOMWHKA C OOJIBIIMM YHUCIIOM | YCOX KOHYHK 2-5 MM
YEPHBIX U JKEITHIX ISITCH
-/KY 3 - VYcoxuna 1/3 XBoOUHKH
-/KY 4 - VYcoxio 0Ooliee IIOJIOBUHBI XBOWHKH

HJIM BCA XBOWHKA XCJITad U CyXas
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Knaccel moppexneHHA (HEKPO3BI) 1 2 3
Knacchl YCRIXAHHST 1 1 1 2 3 4

Puc. 3. Kitaccol moBpexieHUs U YChIXaHUS XBOU
3. O0padoTKa pe3yJIbTaTOB ONBITOB

Tabmuma 2
Oﬂpezleﬂeﬂne KJIacCa MMOBPECKIACHUA XBOH
Kuace KIT1 KIT2 KIT 3
MTOBPEXKICHUS
XBOU
Howmep XBOMHKH 0€3 MATECH XBOWHKH C HEOOIBIIUM XBOMHKA C OOJIBIITUM
JiepeBa YUCIIOM MEJIKUX TSATEH YHUCJIOM YEPHBIX U
JKENTHIX MATEH
TIT. % TIT. % IIT. %
1
2
3
Mecro
otbopa
Marepuaia
BriBoj: % XBOMHOK — Oe€3 MATEeH, Ha % HeOOJIBIIIOE YHCIIO
MCJIKHUX IIATCH JKCJIITOIO IOBCTA, Y % MHOTrO IISITEH 110 BCEH JJIMHE. Taxkum
00pa3om, TOMUHUPYET KJIaCC MOBPEXKIAECHUS XBOMU.
Tabmuma 3

Onpeue.ﬂeﬂne KJIacca yCbIXaHud XBOH
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Kuace KV1 KV 2 KV 3 KV 4
MOBPEXKICHUS
XBOU
Homep Y XBOWHKHU HET YcoxX KOHUHK Ycoxna 1/3 Ycoxio 6oree
JepeBa CYyXHX YYacCTKOB XBOMHKH Ha 2-5 XBOMHKH MIOJIOBUHBI
MM XBOWHKH WJIU BCSI
XBOMHKA JKeNTas u
cyxas
LUT. % LIT. % LIT. % LIT. %
1
2
3
Mecto
orbopa
Marepuana
BriBon: % XBOHUHOK OTCYTCTBYIOT CYXHUE€ y4YacCTKH, Y % ycox
KOHYUK XBOHWHKH, Y % yCOoXJjla TPCTb XBOHUHKH, % XBOMHOK —
IIOJIHOCTBIO CYXHUC. Takum o6pa30M, AOMHUHHUPYCT KJIaCC ITOBPCKACHHUA
XBOM.

Cnenaiite BBIBOJ O YHMCTOTE BO3JyXa Ha HCCIEAYEMON TEPPUTOPUU IO
Tabauie 4.

Kmacc 4ncToTBI BO3MyXa OMNpeAeNsIeTcs TpH TEPeCeUCHMH Kiacca
MOBPEXKICHHS XBOW Ha To0erax 2 rojia )KU3HU U MaKCUMaJIbHOTO BO3pacTa XBOU
Ha BETKE.

TaOnuma 4.
Onpeneﬂenne KJIacca 3arpsisHeHus BO3yXa
Knacc noBpexieHusi XBoM Ha moderax 2-rorojaa »xKu3Hu

MaxkcumajibHbIi
BO3pPacT XBOH 1 2 3

4 I I-1I I

3 I I ar-1v

2 II I v

2 - v V-V

1 — v V-VI

1 — — VI
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VYcaoBHble 0003HAaYEHUsI Kilacca 3arpsi3HEHUs Bo3ayxa: | — HzeanbHO
yucteiii; I — wuwucreiit; [ — oTHocuTenbHO uMCTBIN («HOpMay); IV —
3arpsi3HEHHBIA («TpeBoray); V — Tps3HbId («omacHO»); VI — odeHb rps3HBIN
(«BpeaHO»), ( — ) HE BO3BMOXKHbBIC COYETAHUS.

4. 3aBepmaromuii 3Tan: Pa3zpaboTka KapThl CTENEHU 3arpsi3HEHHOCTU
aTMOC(EpHOr0 BO3AyXa Ha TEPPUTOPUM HCCIEOBAHUS C YKa3aHUEM
WCTOYHUKOB  3arpsi3HEHUs; MpE3CHTAllUsl  Pe3yJbTaTOB  KCCIECIOBaHUS.
[ToaroToBKa YCTHOTO COOOIICHWS W TPE3CHTAIMd 10  pe3yJbTaTaM
MPOBEJACHHOTO UCCIIETOBAHUA.

TpeGoBaHusA K YCTHOMY COOOLIEHHIO:

— IIPOAOJDKUTENBHOCTE: 10 10 MuH;

— CTPYKTypa: KpaTKas akTyaJIbHOCTb HCCJIEAOBAHMS, THUIIOTE3a, LEJIb,
3a/laud, OOBEKThl W METObl, IMOJYYEHHBIE PE3yJIbTaThl M HMX OOCYXJEHHE
(mpencraBieHuE TPOIYKTA), BBIBOIBI.

TpeOoBaHUA K CTPYKTYpe NPe3eHTALNM:

1. TurynbHbIA crHaiin. B BepxHelt yactu cnaiina HeEoOXOAMMO
oTpasuth HHpoOpManHio 00 00pa3oBaTENIbHONW OpraHU3AINH, B
KOTOPOl MPOBOAWIOCH HCCIIEOBAaHUE. B ILEHTpallbHOW dYacTu
ClTaifiec yKa3bIBaeTCs TeMa Y4eOHO-MCCIIEI0BATEIBLCKOTO MPOCKTA.
B HIDKHEHM YacTH cCIpaBa YKa3bIBAIOTCS YYACTHUKH TIPOEKTA,
BBITIOJTHSBIIINE Pa0OTYy;

2. AKTyaJIbHOCTB;

I'mmiotesa, 11€1b, 3a7a49K;

4. OOBEKTHI U METOABI UCCIIEIOBAaHUS (MOTYT OBITh pa3OMTHI HA JIBA
ciaiina u 6onee);

5. Pesynbrarhl uccnegoBaHuii. MoryT ObITh MpEICTaBICHBI B BUJIE
PUCYHKOB, TpaduxoB, ¢otorpaduii, TabIUIl, KOTOpPHIE IOHKHBI
MMETh CKBO3HYI0 HYMEpAIMI0O M HAa3BaHUE. KOJIMYECTBO CJIAN0B
3aBUCUT OT 0ObeMa MaTepualia, HO HE€ JODKHO TMPUBBIIIATH
OTBEJICHHOTO BPEMEHH Ha cooOmieHue. MOXKHO TMpeACTaBISTh
MaTepuall He B MOJHOM 00bEME, a TOJIBKO CaMbl BaKHbIE MOMEHTHI;

6. BbIBOJIBI;

7. 3akmountensHbii (“bmaromapro 3a BHUMaHue” wim “Crnacubo 3a
BHUMAHUE").

JIst co3manrst KaueCTBEHHOW MPE3eHTAIMd HE00X0IUMO COOTI0ATh PSIJT
TpeOOBaHUI:

W

Ob6mue 5. Ilpe3eHTanus QOJKHA HAYWHATBCS C TUTYJIBHOTO CIAN/a,

TpeOoBaHUs /i€ yKa3bIBAETCs TeMa, CBEACHHS 00 aBTOPE U T.II.

6. Ha cnaiizax HeoOX0OAMMO pa3MenIaTh TOIBKO TE3UCHI,
KITIOYEBBIE CIIOBA, TpadUIeCKUEe MaTepHalIbl (CXEMBI,
PHUCYHKH, TaOIUIIBI, (POTO U T.IL.).
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7. Wcnons30BaTh €IMHBIN CTHIb O()OPMIICHHUS.
8. KommuecTBo ciaiioB OODKHO OBITH JOCTATOYHBIM IS
pPacKpbITUSI TEMBI, HO He Oosiee 20-TH.
pudTe 6. Cunenyer HCIIOJIb30BaTh CTaHJApTHBIE, LHIAPOKO
pacmpocTpaHeHHble mpudTh, Takue kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;
7. Pasmep mpudta 11 3arojioBKOB — He MeHee 24, s
uHpopMaluu He MeHee 18.
8. He pexomeHyeTcs UCHIOIB30BaTh pa3HbIe THUIHI MIPU(TOB
B OJIHOM IIPE3EHTALINN.
9. nsa BblAeneHUs HMHQOpPMAIMM CJIEAYyeT HCIOJIb30BATh
KUPHBII LWPUPT, KypCUB UM O JUEPKUBAHUE.
10.He 310ynoTpe0asTh NpONUCHBIMU OYKBAMHU.
®oH 3. XKenarenbHO HCHONB30BAaTh OJHOTOHHBIM (DOH HESAPKUX
NIACTEJbHBIX TOHOB.
4. JIns poHa mpeanoYTUTENbHBI XOJ0IHbIE TOHA.
Hcnonp3oBanue | 3. Ha ogHOM cnaiine pekoMeHIyeTcs HCTIOIb30BaTh HE Ooee
1[BETA 3-X 1BETOB: OJAUH Juisl (pOHA, OJMH JJIsl 3arojoBKa, OJUH
JUTSL TEKCTA.
4. Jlnst poHa M TEKCTa UCIIOJIb30BaTh KOHTPACTHBIE IIBETA.
IIpencraBnenue | 4. PekomMeHAyeTCs UCHONB30BaTh KOPOTKHE CJIIOBA W
uH(popmanuu IIPEUIOKEHHUS.
5. MuHUMM3MPOBAaTh KOJHMYECTBO IPEMJIOrOB, HAPEUHi,
IpUIIaraTeabHbIX.
6. 3arosoBKH OJKHBI IPUBJIEKATh BHUMAaHUE Ay IUTOPHUU.
O0Bem He crout 3amoiHsTh OOWH ClAWA CIMIIKOM OOJIBIINM
uH(popmanuu o0beMOM  HMHPOpPMALIMM: JIOJX MOTYT E€IUHOBPEMEHHO

3aIlIOMHHTH HE 0oJiee TpeX (DaKTOB, BBIBOIOB, OTIPEACICHHIA. -

2.2. OneHOYHBbIE CPeACTBA PYOEKHOI0 (TEMATUYECKOT0) KOHTPOJISA 0
aucuuiinHe «buosiorus»

PyOexxHBIN KOHTPOTH IO JUCIUTUINHE «bHonorusy mpoBoauTces B popme
KOHTPOJIBHBIX Pa0OT Ha OTACIBHBIX 3aHATHUSAX TIOCTE 3aBEPIICHUS W3YUCHUS
IIEPBOr0, BTOPOTO, TPETHErO0 W 4eTBepTOro paszenoB. [locme 3aBeprieHus
MATOTO pasjesia pyOeKHBI KOHTPOIbh MPOBOAWUTCS B (OpME 3alIUTHI Keiica:
MIPEJICTABIICHUS PE3YIbTATOB PEIICHUS KEHCOB (BBICTYILJICHHUE C TIPE3CHTAIUEH).
Py0OexxHBIN KOHTPOJIB MIECTOTO pa3jieia MPOBOAUTCS B (JopMe 3aIIUTHI TPOCKTA!
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MPEJCTABICHUSI  PE3YJIbTATOB  BBIMOJHEHUS  y4e€OHO-UCCIEI0BATEIBLCKOTO
MIPOEKTA (BBICTYIUICHHUE C IPE3EHTALUEH ).

[IpuBeneM npumepsl 3aJaHUi TSl KaXKA0T0 TUIA PyOEKHOTO KOHTPOJIS.

1. KonrpoabHasi padora “MoJieKky/JsIpHbI YPOBEHb OPraHM3aLMU
JKMBOI0”.

B pesynbraTe ocBoeHuss mnepBoro paszaena “Knetka — cTpykTypHO-
(GyHKIMOHATbHAS €MHUIIA )KUBOTO 00yYarOIIHECs] CMOTYT:

— XapaKTepu30BaTh CTPOCHHE W (YHKIHUU OCHOBHBIX OHOIOJIHUMEPOB,
KIJIETKU U €€ CTPYKTYPHBIX 3JIEMEHTOB;

— ONPENEATh Pe3yJIbTaThl U3MEHEHHS T€HETUYECKOI0 KOJIa B MPOLEccax
MAaTPUYHOI'O CUHTE33;

— OpraHM30BBIBaTh HAOMIOJAEeHHWE OWOJOTHYECKUX OOBEKTOB Ha
MOJIEKYJIIPHOM U KJIETOYHOM YpPOBHE.

KonTtponbHas paborta mpeactaBisieT coO0W 3amaHus B TECTOBOUW (popme
Pa3IMYHOIO YPOBHS CIOXKHOCTH: “HU3KHN , ‘“‘cpenHud”’ W “‘BbicOKuW . B
3aBUCHUMOCTH OT THUIA W TPYJHOCTH 3aJlaHUsl €T0 BBHIMIOJHEHUE OIICHUBAETCS
pPa3HBIM YHKCIOM OayyioB. BhimonHeHMEe KakIoro 3afaHusl “‘HU3KOTO” YPOBHS
CIIO)KHOCTH oOIlleHuBaeTcs 1 OamioM. 3a BBINOJHEHHE 3aJaHUN ‘‘CpeHero”
YPOBHSI CIIOKHOCTHM B 3aBUCHUMOCTH OT IIOJHOTBI U TPaBUIBHOCTA OTBETA
MIPUCBaMBAETCs J10 2 OaIOB.

K 3agaHuio “BBICOKOr0” YpPOBHS CJIOYKHOCTH OTHOCUTCS PEILICHHE 3aj]ad.
[Ipy npaBuUIBbHOM pENIEHUU 3aJaHUN “‘BBICOKOTO’ YPOBHS IMPUCBAaMBAaeTCs 3
Oamna.

3agaHus BCEX YPOBHEU CIIOKHOCTH MPOBEPSIIOTCS] aBTOMATUUECKHU.

Pacnpenenenne 3amaHuii 1O YPOBHSIM  CIIOKHOCTH NIPEACTABICHO B
cieayromen Tadauie:

YpoBeHnb bana | IlpouenTHoe Tun Bonpocos
CJIOKHOCTH coJepxkanmne
3a/1aHuA 3alaHu i
Huzkui 1 65% - 3aJITaHUS C BLIOOPOM OJTHOTO

IMIPpaBUJIBHOT'O OTBCTA

Cpennuii 2 15 % - MHO>KECTBEHHBINU BHIOOD;

- BOTIPOCHI HA YIOPSIIOYMBAHUE UITH
YCTAaHOBJICHHUE MPABUILHON
MMOCJIEIOBATEIBHOCTHU

Bricokuit 3 20 % - CUTyallMOHHBIE 33/1a4U UJIM BOIPOCHI
MpeayCcMaTPUBAIOIINE PAa3BEPHYTHIN
OTBET
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Kputepuu onieHnBanus pyoeXKHONH KOHTPOJIbHOM paOOTHI:

Ouenka IIpoueHT BbINOJHEHHUS
“oTIM4yHO” 85-100%
“xopomo” 70-84%

“yn0BIECTBOPUTEIHHO” 50-69%
“HeyIOBIETBOPUTEILHO menee 49%

1. A3oTHCTOC OCHOBAHHE 4JICHHMH B MOJICKYJIC I[HK KOMILUICMCHTAPHO...

1) ryanuny;
2) UUTO3UHY;
3) ypauuiy;
4) THMHUHY.

2. K nypyHOBBIM a30THCTBIM OCHOBAHUSAM OTHOCSITCH. ..
1) aieHUH U ryaHuH;

2) ryaHWH U LIUTO3MH,;

3) UMTO3UH U ypalui,

4) ypauui u aJcHuH.

3. Bribepure pynxiuto uPHK?

1) XxpaHeHue reHeTu4ecKoi nHhOpMaIIHH;

2) TpaHCTIOPT aMUHOKUCIIOTHI B pUOOCOMY;

3) BXOUT B COCTaB puOOCOM;

4) nepenoc renernyeckoii ungpopmaunmio ot IHK k pudocome.

4. KneTku 3yKapuoT He COIEepXKar...
1) nmu3ocom;

2) pudocom;

3) Mme30coMm.;

4) xomrnekca ['omabpxu.

5. Kitetku nmpokapuoT cofepkar...
1) KJIeTOUYHBIN LIEHTD;

2) BHIOMIIA3MaTHYECKYIO CETh;

3) pubocoMBI U ME30COMBI;

4) xomruiekc ['0JIbJIKY U JIM30COMBI.

6. Kakue OpraHonuabl BCTPCUAKOTCA TOJBKO B PACTUTCIIBHBIX KJIeTKax?

1) OHAOINIa3MaTHYCCKaA CCTh,



2) IJIaCTH/BI,
3) MUTOXOHIPHH;
4) xomruiekc oK.

7. B metadazHoit XpoMOCOME BBIJEIISIIOT. ..
1) miedn u HEeHTPOCOMY;

2) LEHTPOCOMY U LICHTPUOJIH;

3) UEHTPHUOIHU U IIEHTPOMEPY;

4) HeHTpOMEpPY M IJIEYH.

8. K aBroTpodam oTHOCSTCA. ..

1) BupycsI;

2) XeMOCHHTE3MpYIOLINe 0AKTEepHH;
3) rpu0Osi;

4) mapazuTuuecKue OaKTepHH.

9. Tpanckpunuus — 3T0...

1) cBsa3piBanne aMuHOKUCTOTHI ¢ TPHK;
2) nepeHoC aMHUHOKHUCIIOTHI B puOOCOMY;
3) yaBoenue mojekyisl JIHK;

4) cunte3 uPHK na marpune JTHK.

10. Ecnu kogupyrormiast 6emok gacth reHa coaepkut 6000 map HyKJI€OTHIOB, TO

CKOJIbKO aMHUHOKHUCJIOT B KOJIUPYEMOU MOJICKYJIe Oemka’?
1) 100;

2) 500;

3) 1000;

4) 2000.

11. Kakue u3 nepeunciaeHHbIX 00e3HEH, BEI3BIBAIOTCS BUPYCaMu?
a) Tyoepkyie3 u qudrepus;

0) dudrepus u CITN/;

B) CIIU/I v rpumnm;

T') TPUIII U TyOEpPKYJIe3;

12. B pe3ysbraTe nepBoro JeIeHUs Me03a MPOUCXOINT:
a) yBeJIMUeHUE HA0Opa XpOMOCOM,;

0) yMeHbILIeHUEe HA00Opa XpPOMOCOM;

B) COXpaHEHHUE UCXOJHOr0 Habopa XpOMOCOM.

13. Yro npoucxoaut B anagase 11 meiioza?
1) ciupanuzanusi XpoMocom;
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2) pacXOXIEHHUE K MOJIFOCaM JIBYXPOMATHIHBIX XPOMOCOM;
3) pacxoKaeHne K MOJHCaM XPOMATHI;
4) pacnoioKeHUE XPOMOCOM B IIJIOCKOCTH SKBAaTOPA KIIETKH.

14. YcTtaHoBUTE COOTBETCTBUE

Opranoun OyHkIUsS
1) pubocoma A) mepeBapruBaHUE OTMEPIIHUX KIECTOK
2) XJI0pOILIACTHI B) porocuntes
3) AM30COMBI B) cunres 6enka
4) HeHTPUOJIH I') oOpa3oBaHue BepeTeHa JICICHUS

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

15. BriOepure XMMHYECKHE DJIEMEHTHI KJIETKH, KOTOpPbIE BXOISAT B COCTaB
OPraHUYECKUX BEIICCTB:

1) KanbIuii;

2) yrJaepon;

3) UMHK;

4) Bogopon;

5) kucsaopon;

6) menp;

7) a30T.

16. YcTaHnoBUTE COOTBETCTBUE

['pymnmbl aMHHOKHCTIOT [IpencraBurenu
1. HeitrpansHbie A) TIlyTaMHUHOBas KUCJIOTA
2. Kucneie b) nu3un
3. OcHOBHBIE B) ananun

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

17. B monekyne JIHK HykneoTuabl, coaepkamue aaeHuH, cocTaBisoT 10%.

CKOJIBbKO MPOIICHTOB B JAHHON MOJIEKYJIe HYKJICOTHIO0B, COJACPIKAIINX [IUTO3UH?
1) 10;
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2) 20;
3) 30;
4) 40.

18. B monekyne PHK nykneotuasl, coaep:kamme ypamui, coctaBistoT — 30% u
aneHuH — 40%. CKOJIbKO MPOLEHTOB aJICHUIOBBIX HYKJICOTHUAOB COJICPKUTCS B
uenu JJHK, koMmieMmeHTapHOi TOM, Ha KOTOpO# cuHTe3upoBaiack 3ta PHK?
1)0;

2) 30;

3) 35;

4) 40.

19. Yyacrox monekynsl JJHK cocrout u3 60 map Hykieotnaos. Omnpenenure
JUIMHY 3TOTO yyacTka (paccrosinue Mexny Hykieoruaamu B JIHK cocraBmser
0,34 um)

1) 20,4;

2) 24;

3)10,2;

4) 30.

20. ®parment mounekynsl JJHK comepxut 1230 HYKICOTUIHBIX OCTATKOB.
CKOJIbKO aMHUHOKHCIIOT OYIET BXOJUTH B COCTaB Oenka?

1) 205;

2) 410;

3) 408;

4) 360.

2. 3amura KeicoB: NMpeacTaB/ieHHe Pe3yibTaTOB PellIeHUsl KelCoB.

3amura Keica SBIAETCS PYOEKHBIM KOHTPOJIEM IO MSATOMY pas3ieiry
“bUoN0oTHUs B ®KU3HKA, B PE3yJbTaTe U3yUYCHUSI KOTOPOTO O0YUYaIOIIUECS CMOTYT:

— AHAJIU3UPOBATHh 3THUYECKUE ACHEKThl COBPEMEHHBIX HCCIEHOBAHUN B
001acTu OMOTEXHOJIOTUU U TEHETUYECKUX TEXHOJIOT .

Jlns 3amuThl KeMcoB oOydaromumcs Heobxogumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHHWE MO0 pe3yjbTaraM peIIeHus Keiica ¢
ITOATOTOBKOM MPE3ECHTALUM.

Kpurepuu onieHMBaHUS YCTHOTO COOOIICHHUS:

Kpurepun Bbaxnbl
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OLlCHUBAaHUA

1 6ana 2 dasu1a 3 daana
1. CootBercTBHE coJiepKaHue JOKIaaa coJiepKaHue coJiep>KaHue
COJIep>KaHusl IOKIaAa | JIUIIb YACTUIHO JOKJIaja, 3a JOKJIaaa
3asBJICHHOI TeMe COOTBETCTBYET UCKIIIOUCHHEM COOTBETCTBYET
3asIBIICHHOI TeMe OTJICTbHBIX 3asIBJICHHON TeMe U
MOMEHTOB, B IIOJIHOM Mepe €€
COOTBETCTBYET packpbIBaeT

3asBJICHHON TEME U
B IMOJIHOM Mepe €€
packpbIBaeT

2. CreneHb
PACKPBITHS TEMBI

packpbiTa MaJias 4acTb
TEMBI; TIOUCK
uHpopMaluy IpoBeacH
MMOBEPXHOCTHO; B
W3II0’KEHUHU MaTepuana
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pacKphITa
XOpOIIIo, HO HE B
IOJIHOM 00BEME;
uHpOpMaun
IIPEICTABICHO
HEJ0CTaTOYHO; B
OTIENBHBIX CITy4asx
HapYyIICHA JIOTUKA B
U3II0KEHUH
MaTepuaia, He
COBCEM JIOCTYITHO

TeMa PacKphITa
ITOJIHOCTBIO;
IpeICTaBJICH
000CHOBaAHHBIN
00BEM
uHpOpMaLnK;
U3JI0)KEHHE
MaTepuana
JIOTHYHO, IOCTYITHO

3.YMeHue 10CTynHo
W IIOHATHO MEPCAATh
coziepKaHMe JIOKJIa1a
B BUJC IMPE3CHTAllUN

W3 IPEACTABICHHOMN
IIPE3EHTALMU HE COBCEM
MOHSATHA TEMAaTHKa
HCCIEA0BaHUs, 1eTAIIN
HE PacKphIThI

Ha OCHOBE
MIPEJCTABICHHOMN
MpEe3eHTalNuU
dopmupyercs
oO11ee MOHUMaHKE
TEMAaTHKHU
UCCJIEI0BAHMS, HO
HE SICHBI JIeTalIN

Ha OCHOBE
MIPECTABICHHOMN
MpEe3eHTalNU
dopmupyercs
MOJIHOE TOHUMAaHUE
TEMATHKHU
UCCJIEI0BAHMS,
PACKpBITHI 1eTann

OueHuTe TPEe3EHTALMIO 110 CIEAYIOIUM KPUTEPHUSIM:

Kpurepun Banawbl
OLleHUBAHUS
0 1 2
IIOJIHOTA uHpopManus, uHpOpMaus, [IpEe3eHTALNS
UCIIOJIb30BAHUS UCTIOJNIb3yeMasi B IPE/ICTaBICHHAS B | COIEPIKUT ITOJIHYIO
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yuyeOHOro MaTepuana | Ipe3eHTaluu, He Mpe3eHTALIHH, U YETKYIO
OTHOCHTBCSI K TEME OTHOCHUTCS K TeMe, | uHpopmanuio,
HO HEJJOCTaTOYHO JIOCTaTOYHYIO JJIS
MOJTHO PAcKpbhIBAIOT | (hOpMHUPOBAHUS

€€ COACPpIKaHune

IPEICTaBICHUS O
TeMe

JIOTHKA H3JIOKCHHS MaTepHan MaTepuan Marepua,

Mmarepuaa B Ipe3eHTaIH He Hpe3eHTaNH NPUBEICHHBIH B

COOTBETCTBHUH C COOTBETCTBYET TEME, | YACTUYHO Ipe3CHTAIH

TUTAHOM M TEMOM IUIaHa HeT COOTBETCTBYET TEME | IIOJIHOCTHIO

3a7aHus 3aaHus, TUIaH COOTBETCTBYIOT

IIOCTPOEH HE TOYHO | TeMe 3aJaHus U

COCTaBJICHHOMY
IUIaHY

TCPMHUHOJIOTMYCCKas U
opdorpadudeckas
rPaMOTHOCTh

B IIPE3CHTAIINH
MIPUCYTCTBYIOT
opdorpaduueckue
OIIOKU, HE BCE
TEPMUHBI TPUMEHCHBI
IO CYIIECTBY

B TIPE3EHTALNN
PUCYTCTBYIOT
opdorpaduyeckue
OIIMOKH, TEPMHHBI
PUMEHEHBI BEPHO

B TIPE3EHTALNN
OTCYTCTBYIOT
opdorpaduyeckue
OIINOKH, TEPMHHBI
PUMEHEHBI BEPHO

aKKypaTHOCTh H IPE3CHTAIHSI Hpe3CHTAIHS pe3CHTAIHS
OPUTHHAILHOCTh MOCTPOCHA 0€3 ydeTa | MocTpoeHa ¢ MIOCTPOCHA B
MOCTPOCHHS KOMITO3UIIUU Y4ETOM TPEOOBAHHUIA | TIOJTHOM
ciraiiioB, 6e3 K O()OPMIICHHIO, HO | COOTBETCTBHUHU C
COOJTIOICHHS HET eJIMHOTO TpeOOBaHUAMU
TpeOOBaHUH K o opMIICHHS o opMIICHHUS,
mpudTam u CJIalIoB UCIIOJIb30BaH
I[BETOBOMY OPHUTHHATbHBIN
oopmieHHIO MOJIXOJT K
0(pOPMIICHHIO
CJIaIOB

Ilkana nepeBoaa 6aj1JI0B B OTMETKY

17-15 6aimos - «5»

14 - 9 6amoB - «4»

8-6 0aIoB -«3»

Menee 6 6a/UIOB HITH OTCYTCTBHE PaOOTHI - «2)

3. 3ammrTa MnpoekTa: MpeACTaBJICHHE Pe3yabTATOB BbINOJHCHUA
Y4e0HO-HCCJIeJ0BATEIbCKOI0 POEKTA.

3amura MpoeKTa SBIsAEeTCS PyOESKHBIM KOHTPOJIEM IO IIECTOMY pPa3ieity
“BHMOPKOJIOTMYECKHE HCCIEAOBAHUS, B PE3YyJbTAT€ U3YUYECHUS KOTOPOro
00yyJaroImecs: CMOTyT:

— OMKCHIBATH METO/IbI OMOAKOJIOTHYECKUX HCCIIEIOBAHU;
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— TUIAHUPOBATh OMOIKOIOTHUECKUIA IKCIIEPUMEHT;
— IPOBOJUTH OMO3KOJOTMYECKHUI SKCIIEPUMEHT;
— UHTEPIPETUPOBATH PE3YJIbTAThI MPOBEAEHHOTO OMOIKOJIOTUYECKOTO

OKCIICPUMCHTA C UCIIOJIb30OBAHHUEM KOJIMYCCTBCHHBIX MCTOZOB.

JIist 3amUThl MPOEKTOB oOydarommmcs Heooxoaumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHHE [0 pe3yJibTaTaM BBITIOJHEHHUS YYeOHO-
HCCIIEIOBATENbCKOTO MTPOEKTA C MPE3EHTALIHN.

TpeGoBanus K Tpe3eHTAllMd W COOOIIEHHIO OIUCAaHbl B MpPUMEpE
BBITIOJIHEHUSI Y4€OHO-UCCIIeI0BATEILCKOIO MPOCKTA.

Kpurepuu onieHMBaHUS YCTHOTO COOOIICHHUS:

Bajabl
Kpurepun
OLleHMBaHUA
1 0aan 2 0aJi1a 3 0asi1a
1. CootBeTcTBHE coJiep)KaHue JOKJaaa coiep)KaHue cojiep)kaHue
COZIEpKAHUS JOKJIAJa | JIUIIb YACTUYHO JIOKJazaa, 3a IOKJIaza
3asABJIEHHON TEME COOTBETCTBYET HUCKITIOUEHUEM COOTBETCTBYET
3a9BJIEHHOU TEME OTHEIBHBIX 3a4BJIEHHOU TEME U
MOMEHTOB, B IMOJIHOM Mepe €€
COOTBETCTBYET pacKpbIBaeT

3asIBJICHHOI TeMe U
B IIOJIHOM Mepe €€
pacKpbIBaeT

2. Crenesp
PaCKpPBITHS TEMBI

packpbITa Mayas 4acThb
TEMBI; TIOUCK
uHhopMaluy IpoBeacH
MMOBEPXHOCTHO; B
M3JI0KEHUU MaTepraia
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pacKphITa
XOpOIIIo, HO HE B
IOJIHOM 00BEME;
uHpOpMaun
IIPEICTABICHO
HEJ0CTaTOYHO; B
OTIENBHBIX CITy4asx
HapyIICHA JIOTUKA B
U3II0KEHUH
MaTepuaia, He
COBCEM JIOCTYITHO

TEeMa PacKphITa
ITOJIHOCTBIO;
IPeICTaBJICH
000CHOBaAHHBIN
00BEM
uHpOpMaLNK;
U3JI0)KEHHE
MaTepuaia
JIOTHYHO, JIOCTYITHO

3.YMeHue 10CTynHO
Y TIOHATHO TIepeaaTh
coziepKaHMe JIOKJIa1a

W3 IPEACTABICHHOMN
MIPE3EHTALIMU HE COBCEM
IIOHsTHA TEMaTHKa
HcCIeA0BaHus, 1eTalu

Ha OCHOBE
MPEJCTaBICHHOMN
MpE3EHTaluN

dbopmupyetcs

Ha OCHOBEC
MPEJCTaBICHHOMN
MpE3EHTalUN

dbopmupyetcs

50




B BUJIC ITPC3CHTAlUN

HE PaCKPBITHI

o0111ee MOHUMAHKE
TeMaTUKH
HCCIICIOBaHUS, HO
HE SICHBI JICTAIIH

MIOJIHOE TTOHUMAaHHUE
TEMAaTHKHU
HCCIIEJOBAHMSI,
PaCKpPBITHI JeTalIN

OI.[GHI/ITC IIPC3CHTANUIO 110 CJICAYIOIINM KPUTCPUSAM:

€€ COACPpIKaHune

Kpurepun Banawbl
OlLleHUBAHMS
0 1 2
MOJIHOTA uHpopManus, uHbopMaIus, pe3eHTaLUs
UCIOJIb30BaHUS UCIOJNIb3yeMasi B MPEJICTABICHHAA B | COJIEPKUT MOJIHYIO
y4eOHOTo Marepuana | Ipe3eHTAlHH, He MIpE3eHTALIUH, U YETKYIO
OTHOCHTBHCSI K TEME OTHOCHUTCS K TeMe, | uHpopmanuio,
HO HEJJOCTaTOYHO JIOCTaTOYHYIO ISt
MOJTHO PAcKpbhIBAIOT | (hOpMHUPOBAHUS

IIPEJICTaBICHUS O
TemMe

Marepuaia B
COOTBETCTBHUH C
IUIAHOM U TEMOM
3aJJaHUs

JIOTHUKA U3JI0KCHUA

Marepuan
MPE3CHTAIH HE
COOTBETCTBYET TEME,
TUTaHA HET

MaTepuan
MpE3CHTAllUN
YaCTUYIHO
COOTBETCTBYET TEME
3a/IaHMsl, IJIaH
MOCTPOEH HE TOYHO

Martepuan,
MIPUBEICHHBIN B
Mpe3eHTalUN
MOJIHOCTBIO
COOTBETCTBYIOT
TeEME 3aJaHUA U
COCTaBJICHHOMY
IIaHy

opdorpaduyeckas
IPaMOTHOCTh

TCPMHUHOJIOTMYCCKas U

B IIPE3CHTAIINH
MPUCYTCTBYIOT
opdorpadudeckue
OIIIMOKH, HE BCE
TEPMHUHBI TPUMEHCHBI
0 CYIIECTBY

B IMpC3CHTANH
HPUCYTCTBYIOT
opdorpapuyeckue
OIIMOKH, TSPMHHBI
IMPUMCHCHBLI BEPHO

B ITpC3CHTANN
OTCYTCTBYIOT
opdorpapuyeckue
OIIMOKH, TSPMHHBI
IMPUMCHCHBLI BEPHO

AKKypaTHOCTb U
OPUTMHAJIBHOCTh
IIOCTPOEHUS

MPEe3CHTALHS
MOCTpOCHA 0e3 ydeTa
KOMITO3UIIUU
clIaimoB, 0e3
coOIroIeHUsA
TpeOOBaHUH K
mpudTam u
I[BETOBOMY
0(OpMIICHUIO

PE3CHTALNS
MIOCTPOCHA C
Y4ETOM TpeOOBaAHUI
K 0()OPMIICHHIO, HO
HET eJIMHOTO
oopMITCHHS
CJIaiIOB

pe3CHTAIHS
MIOCTPOCHA B
MOJTHOM
COOTBETCTBHUH C
TpeOOBaHUSAMHU
oopmieHus,
UCIOJIb30BaH
OpUTMHAJIbHBIN
MOJIXO[ K
0(OPMIICHHIO
CJIaIOB
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KpI/ITCpI/II/I OICHHBAHUA 3alIUTHI ITPOCKTA: 6aJIJIBI 3a YCTHOC COO6HICHI/IC n
INpE3CHTAIMIO CYMMHPYIOTCA. OIOCHKA BBICTABIIKICTCA B COOTBCTCTBHH CO
IIKaJIOM:

17-15 6aimios - «5»

14 - 9 6ayoB - «4»

8-6 0aimIoB -«3»

Menee 6 6a/UIOB HITM OTCYTCTBHE PAOOTHI - «2)
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2.3. OueHoYHbIE CPeACTBA MPOMEKYTOYHOM ATTECTAUU IO JUCUMILJIMHE
«buoJsorus»

[TpomexyTouHass KOHTPOJIb MO AucuuIuinHe «buomorusy» mpoBoauTCS B
BUJIE MHUCBMEHHON HTOrOBOM KOHTPOJIbHOM paboTel. KoHTposbHas pabota
BKJIIOUaeT B ce0s JBa TUNA 3aJaHUN: TECTOBBIC BOMPOCHI, HANpaBICHUE Ha
IPOBEPKY YCBOEHUS TEOPETHYECKOrO0 MaTepuajia, W 3aJaud M 3aJaHus,
HaIpaBJIEHHBIE HA TIPOBEPKY C(HPOPMUPOBAHHOCTU MPAKTHUECKUX YMEHUH.

Yacte | conmepxkutr 15 3amaHuii ¢ BHIOOPOM OJHOTO BEPHOTO OTBETA U3
yetblpex M 10 3amaHuil Cc BBIOOPOM HECKOJIBKUX BEpPHBIX OTBETOB, Ha
COOTBETCTBUS OMOJIOTMYECKUX 0OBEKTOB, TPOLIECCOB U SBICHUM.

Yacte 2 comepxuT 4 3a1a4n U3 pa3HbIX TEM JUCLUIUIMHBI U | MPaKTUKO-
OpUEHTHPOBAHHOE 3a/iaHue, GOPMUPYEMOIl B COOTBETCTBUH C METOAMYECKUMU
PEKOMEHIAUSIMHU.

B 3amanusix 1-15 BeiOepute olMH MpaBUIBHBIA OTBET:

1. XUMHNYECKYIO OCHOBY XPOMOCOMbI COCTABJIAET
MOJIEKVYJIA

1) ne30KkcUprUOOHYKIEMHOBON KUCIOTHI

2) puOOHYKIIEHHOBOM KHCIOTHI

3) nunuaa

4) nonucaxapuaa

2. YIAJIEHUE JTUMEPOB TUMHWHA B MOJIEKVYIJIE JJHK
[MPOUCXOJUT B ITPOLECCE

1) TpancBepcun

2) penapanuu

3) perukanuu

4) Tpanchopmarmu

3. AJIs1 OBPASOBAHUSA JIMITMIHOI'O BUCJIOS BAXKHBI
B3AVIMOJIEMCTBUSA MEXY MOJIEKYJIAMU JIUITHUIOB:
1) BomopoaHble 1 HIOHHBIE

2) NOHHBIE U KOBAJICHTHbBIE

3) KoBaJIeHTHBIE U TUPOPOOHBIE

4) TonbKo rupoPoOHbIe

4. YIAJIIEHUE JTUMEPOB TUMHWHA B MOJIEKVYIJIE JJHK
[MPOUCXOJUT B IMTPOLECCE

1) penapamuu

2) Tpanchopmanmu

3) TpaHCcBepcUn

4) peruMkanuu

5. 1JI1 KJIETOK PACTEHMI HE XAPAKTEPEH CUHTE3
1) aMuHOKHUCTIOT

2) HYKJICOTHIOB

3) rmMKoreHa
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4) pochomumnuaon

6. B ITIPO®A3E MUTO3A JJJIMHA XPOMOCOMbI YMEHBITAETCA 3A
CUET

1) Tpanckpunumu

2) peayrIuKaium

3) neHatypanuu

4) ciupan3anuu

7. BIATOJAPS KOHBIOT' AT 1 KPOCCUHI'OBEPY ITPOUCXOUT
1) yBenuyeHue yuciia XpoMoCOM BJIBOE

2) oOMeH reHeTnyeckoil nHpopManuen Mex1y TOMOJIOTHYHBIMU XPOMOCOMaMU
3) yMeHbIIEHUE YHCIIa XPOMOCOM BJIBOE

4) yBenu4eHHUE Ynciaa raMmer

8. IIOJIMITENITUAHBIE LHEITN CUHTE3UPYIOTCA HA PUBOCOMAX,
HAXOAALMNXCA:

1) B tuTO307€ ¥ MOAUDPHUIIMPYIOTCS TAKKE B IIUTO30JI€

2) B IMTO30J1€, 3aTeM MOAUPUIUPYIOTCS B annapare [ oib1xu

3) Ha MmemOpaHe SHI0IIa3MaTHYECKOI0 PETUKYIYyMa, 3aTeM MOIU(ULIUPYIOTCA
B annapate ['onbmxu

4) B uuTO3017€, 3aTeM MOAU(PUIMPYIOTCS B JIFOMEHE JIU30COMBI

9. MIHTPOHBI BCTPEYAIOTCA B 'EHAX

1) TosIbKO PyKapuOT apxeOakTepuii

2) ayKapuoT U 3y0aKTepHii

3) aybakTepuii u apxebakTepuit

4) apxeOaKkTepHil U IyKapuoT

10. BCE PEAKIIMU CMHTE3A OPTAHUYECKUX BEIECTB B KJIETKE
[MPOUCXOIAT

1) obpazoBanuem mosiekya ATO

2) ¢ 0CBOOOXKACHUEM dHEPTUU

3) pacuierieHueM BEIIECTB

4) ucnoap30BaHUEM PHEPTUU

11. U3 OAHOU MOJIEKYJIbI HYKJIEMHOBOW KHUCJIOTHI B
COEAMHEHUNU C BEJIKAMU COCTOUT

1) MUTOXOHIpUS

2) xpoMocoma

3) ren

4) XJ0porIacT

12. JOYEPHUE XPOMATUbI CTAHOBATCA CAMOCTOSATEJIbHBIMUA
XPOMOCOMAMMU IIOCJIE

1) cnaprBaHNsS TOMOJIOTMYHBIX XPOMATHU]]

2) oOMeHa yJyacTKaMu MEX]Ty TOMOJIOTHYHBIMH XPOMOCOMaMU

3) pa3aeneHus COSANHSIONICH X IIEHTPOMEPHI

4) BbICTpauBaHUs XPOMOCOM B 3KBATOPUAIBHON MIOCKOCTH KIETKH

13. TEHETUYECKUI KOJI — 2TO:
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1) Habop KIJIETOYHBIX T€HOB

2) HyKJICOTH/IHAS MTOCIIEI0BATEILHOCT TeHA

3) reHeTHYECKast IKCIPECCus

4) cucreMa 3anMcu reHeTUYecKor nHpopmMauu

14. B KAKMX U3 ITEPEUMCIIEHHBIX OPI"TAHEJIJI CAMA BBICOKASA
KOHIIEHTPALIMS Ca**

1) simpe

2) MUTOXOHJIPUSX

3) uuroriazme

4) anmapare ["onbaxu

15. KAKME 13 [NIEPEYUCJIEHHBIX HMKE CTPYKTYP KJIETKU HE
NUMEOT MEMBPAHBI

1) nmu30cOMBI

2) XJ0pOIIACThI

3) AApBIIIKH

4) anmapat ['onbmxu

ITAJIOHBI OTBETOB

No 3amanus 1({213[4|5|16|7|819110] 1112|1314 | 15

OTBET 1{2(4|1(3|14(2(3|1(4 2|3 ]|4]|2]|3

B 3aJaHuAX 16-25 BBI6CpI/ITC HCCKOJIBKO IIPAaBUJIBHBIX OTBCTOB HJIM YCTAHOBHUTC
COOTBCTCTBUC UJIN ITOCIICIOBATCIBHOCTD:

16. BOCCTAHOBUTE B ICTOPUYECKOM IIJIAHE
[TOCJIEJIOBATEJILHOCTbB STAIIOB BO3/IEMCTBUS YUEJIOBEKA HA
BUOC®EPY:

1) ycwienne BIUSIHUS Ha PUPOTY C KOPSHHBIM ITpeo0pa3oBaHueM YacTH
IKOCHUCTEM;

2) U3MEHEHNE IKOCUCTEM Yepe3 MacThOy CKOTa, YCKOPEHHE POCTa TPaB MyTeM
WX BBDKUATAHUSA U T. IL.;

3) rio6abHOE U3MEHEHHUE BCEX IKOJIOTMUECKUX KOMIIOHEHTOB B 1I€JIOM B CBSI3H
C HEOTpaHMYECHHON MHTEHCU(DUKAIIMEN X035 UCTBA;

4) cBepXUHTEHCUBHAS 0X0Ta 0€3 PE3KOro M3MEHEHHUS SKOCUCTEM B IEPUOJ
CTaHOBJICHHS YEJIOBEUYECTBA;

5) BoznelcTBHE JHoIel Ha Orocdepy JIUIb KaKk OOBIYHBIX OMOJIOTHYECKUX
BU/JIOB.

17. BBIBEPUTE ITPOLIECCBHI, ITPOTEKAIOIIUE B ITPOD®A3E ITEPBOI'O
JIEJIEHVSI MEHIO3A

1) oOMeH yyacTkamMu XpOMOCOM

55



2) Habop xpomocom u yucio monekyn JJHK B knetke — 4ndc

3) neneHue LEHTPOMEDP XPOMOCOM

4) hopMmupoBaHHE BepeTeHa EICHUS

5) BeICTpaniBaHHE XPOMOCOM IO IKBATOPY KIETKHU

18. KAKHME IMPOLECCHI ITPOUCXOIAT B KIIETKE B ITEPUO/]
NHTEP®A3bBI?

1) ciupanuzaius XpoMOCOM

2) peayrnukanus modekyn JHK

3) pacTBOpeHUE AJIEPHON 000TOUKHU

4) cuHTEe3 OCIKOB B IUTOILIA3ME

5) cunrte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YTJIEPOJIA B BUOCOEPE MOT'YT
OCYLIECTBJIATHCA CIEAYIOIUM ITYTEM:

1) yraekuciblii ra3 BeiiesieTcs B atMocepy B mporiecce GOTOCHHTE3a B
THEBHOE BPEMS, @ B HOUHOE BPEMS €r0 YacTh MOTJIOMIACTCS PACTCHUSIMH U3
CpeIbl;

2) yrIeKHUCIbIi Ta3 morjiomaeTcs u3 arMocdepsl B nporecce GOTOCUHTE3a B
JTHEBHOE BPEMSI, a B HOUHOE BPEMsI €0 YaCTh BBIJIEISETCS PACTCHUSIMU B CPEILY;
3) yraekuciblii ra3 armocdepsl moriomaeTcs B mpoiecce poTocuHTe3a ¢
0o0pa3oBaHMEM OPraHUYECKHUX BEIECTB, a C THOEIbIO0 PACTEHUH U )KUBOTHBIX
MIPOUCXOIUT OKUCIIEHNE OPTaHUYECKUX BEIIECTB C BBIICTICHUEM YTIIECKUCIOTO
rasa;

4) yrIeKucbIi Ta3 aTMocQephl TIOTJIOMASTCS B IMporiecce POTOCHHTE3a, a TIPH
TIBIXaHUU BBIACIAETCS B aTMOchepy;

5) yriekucinelii ra3 aTMocdepsl moriomaeTcs B mporecce GOTOCHHTE3a, a IPU
C)KUTaHUH OPTaHUYECKHUX BEIIECTB BBIACISICTCS B aTMOChepy.

20. YKAXUTE ITIOCJIEAOBATEJIbBHOCTDH ®A3 OIIJIOAOTBOPEHNAI.
1) cnusiHMe TrameT, Wid CHHTaMMi

2) TUCTAaHTHOE B3aUMOJICHCTBUE U COJIMIKEHUE TaMET

3) KOHTAKTHOE B3aUMOJICHCTBUE TaMET U aKTUBAIUS SUIICKICTKH

21. VCTAHOBMTE ITOCJIEJIOBATEJIbHOCTb CTAJIMIA
NHANBUAYAJIBHOI'O PAZBUTUA YEJIOBEKA, HAUNHASA OT
3UT'OThI.

1) bopmupoBaHue YeTHIPEXKaMEPHOTO CEP/IIa

2) oOpa3oBaHue OJACTOMEPOB

3) hbopmupoBaHe HEPBHOW CHCTEMBI

4) hopmupoBaHHE ME301EPMbI

5) oOpa3oBaHKEe IBYXCIOWHOTO 3apOIbIliia

22. BBIBEPUTE TPU ®YHKIINH IIJIASMATUYECKON MEMBPAHBI
1) obecnieunBaeT MOCTYIUICHNHE B KJIETKY HOHOB I MEJIKUX MOJIEKYJT

2) o0ecreunBaeT NMepeBUKEHUE BEIIECTB B KJIETKE

3) OTrpaHUYMBAET LIUTOILIA3MY OT OKPYKAIOLIEH CpeJIbl

4) yyacTBYET B MOTJIOIICHUH BEIIECTB KJIETKOM
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5) mpuaaeT KIeTKe KECTKYI0 popmy

6) cimy>xuT Matputen 1 cuare3a nPHK

23. BBIBEPUTE JIBA ITPU3HAKA HE INOAXOJAIIME 1JIA OIITMCAHUA
TPAHCKPUIILINUN Y DYKAPUOT

1) oOpa3oBaHu€e MOJIUHYKICOTUAHON 1IETH

2) COeIMHSAIOTCS HYKJIEOTUIbI, COAepKaIlne Ae30KCUpUO03y

3) matpurei ciyxut mojekyna JJHK

4) mpOUCXOIUT B s1Ipe

5) ynBoenue monekysnbl JJTHK

24. YCTAHOBUTE ITOCJIEAOBATEJIBHOCTD ITPOLIECCOB
OMBPUOHAIJIBHOI'O PA3BUTH A [TO3BOHOYHbBIX X KUBOTHBIX:
1) 3aknaaka 3a4aTOYHBIX OPraHOB 3apOAbIIIa

2) HampaBJIEHHBIE MEPEMEILEHUS KIETOK U UX TP depeHIupOoBKa

3) pa3BuTHE HEPBHOM IIACTUHKHU

4) cnusiHue SAWLEKIETKU U CIIEPMATO301/1a U 00pa30BaHUE 3UTOThI

5) dhopMupoBaHUE MHOTOKJIETOYHOTO OHOCIIONHOTO 3apO/IbIIia

25. YIIOPAAOYUNTE NCKOITAEMBIE ®OPMEI YHEJIOBEKA T10
BPEMEHU CYIIECTBOBAHUS, HAUMHASI C CAMOM JIPEBHEM
OOPMBI:

1) YenoBek yMemblii

2) KpoMaHBbOHIIBI

3) HeannepranbLpl

4) YenoBek NpAMOXOIAIINAN

5) ABcTpanonurek

ITaJI0HbI OTBETOB

No
3aJJaHUS

16 17 18 19 20 21 22 23 24 25

oreer |54,2,1,3| 1,4 | 245|3,45]| 23,1 [2,543,1|1,3,4] 2,5 |4,5,2,3,1(5,1,4,3,2

B 3ananusx 26-30 pemnre 3agauu:

3aganue 26. 3agaua Ne 1. Onpeznenute, Kakasi OKpacka LIBETKOB OYyJ€T y pacTeHUN ropoxa,
MOJyYeHHBIX OT CaMOOIBUICHHUS TOMO3UTOTHBIX POAUTENBCKUX (DOPM C KpacHbBIMH U C
OeNBIMH [IBETKAMH, a TAKXKE OT MX CKPEIIUBAHUS MEXITy CO00ii.0

Pemenne. OGe ponutenbckue GOpMbl TOMO3UTOTHBI, IO3TOMY 3aIIUCh CKpEIMBAaHUM OyaeT
CHEAYIOLIEH:

— ot camoonbuieHus: 1) P: AA X AA; 2) P: aa X aa;

— OT IepeKkpecTHOro onblieHus: P: AA x aa.

["'omo3urotHsie GOpMbI JAIOT €AMHCTBEHHBIN TUI I'AMET, U NO3TOMY IPU UX CIUSHUU OyaeT
I0JIyuyeH eAMHCTBEeHHbIN Tul notoMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.

OrtBer. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIE PACTEHHs JAIOT TOJBKO (OPMBI C KPaCHBIMU
nBeTkamu. 2. Bce moToMku pactenmii ¢ OenbIMH LBETKaMHu OyayT OEIOLBETKOBBIMHU (OHH
BCErja roMo3uroTHsl). 3. Bce pacTeHust oT CKpelBaHus KPaCHOLBETKOBBIX TOMO3UTIOTHBIX
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c  OenoLBETKOBHIMH  OYyAYT  KpPacHOLIBETKOBBIMU  (JIOMUHAHTHBI  (PEHOTHUII), HO
reTEePO3UTOTHBIMH 10 TCHOTHITY.

3aganue 27. 3agaua Ne 2. Ha peGenka c | rpynmoii KpoBu B poaaoMe NPETEHAYIOT IBE
POIMTENBCKHUE TIAPBI:

— 1 mapa: marts ¢ I, oren ¢ IV rpynnoii kposy;

— 2 mapa: martb co II, orers ¢ III rpymnmo# kpoBu.

Kaxoit mape npuHaiiexxut peoeHOK?

Pemenne. Pebenok c I rp. kpoBu no renotuny — I°I°. Takoe coueranue amieneil BO3MOXHO
TOJILKO B Ccllyyae, €ciId rameTsl M OTIa, M MaTepu OyIayT coaepxkaTh amienu [°.
CnenoBarenbHO, 3Ta KOMOMHAlLlMS T'€HOB MOIJIA OCYIIECTBUTBCS TOJIBKO IpPHU 3a4yaTHHU
pebeHka B ciy4yae BTOpPOM Maphl, KOTJa MaTh U OTEI] TeTepO3UTrOThI. 3alHUIIEM CXEMY
CKPEILMBAHHUS:

P:IAI° @xIBI°J; GR: 0,51 A +0,51°; GJ: 0,51 B + 0,51°; => F1: 0,25 I°I°.

OueBHUHO, YTO NEpBasi CYNpYKecKas rapa NpeTeH10BaTh Ha 3TOT0 peOeHKa HE MOXKET, T. K. Y
Hee MOTyT ObITh AeTu ToibKo co Il u Il rpynnamu kpoBu:

P:I°1° @ x I ATBJ; F1: 50% IA I° u 50%IB 1° (y nereit IT u III rp. KpoBu COOTB.).

OtBet. PeGeHOK pUHAANIEKUT BTOPOI Mape Cympyros.

3aganue 28. 3amaua Ne 3. Onpenenurte cpeAHH pa3Mmep JTUCTOYKOB y Oenoro Kiemepa,
MIOJIyYUEHHOTO OT CKpEIIMBAHUS TETOPO3UTOTHBIX pacTeHui ¢ jaucroukamu 10 u 7 mMm
COOTBETCTBEHHO.

Pemenne. OnpenensieM T€HOTHUIBI U 3aIIUCHIBAEM CKpEIIUBAHUE:

P: V ba v x V by v; onpenensiem ramersl: G9: 0,5V ba + 0,5v; G&: 0,5V by + 0,5v;
nosrydaeM otoMkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

OrtBer. [lonydeHno 4 tuna GEeHOTHIIOB U T€HOTUIIOB B PABHBIX COOTHOMICHMsX. M3 HUX ams
nepBoro OyJeT XapakTepHa CBEPXJOMUHAHTHOCTb (CPEIHUM pa3Mep JINCTOUKOB 18 MM).

3ananme 29. 3agaua Ne 4. [Ipoananusupyiite xapakTep nepeaayu perecCUuBHOI0, YaCTUUYHO
CLIETIJIEHHOTO € II0JIOM, HACJIEICTBEHHOr0 3a00JI€BaHUs OT MaTepH K IOTOMKaM.

Pemenne. P:9X aX a IX AY A Gonbna F1: 9X AXad XaY AF2:9X AX a; $XaXa ;&8
X AY A ; 3X aY A 6onbHa

OtBer. bosie3Hb nepeaaeTcst OT MaTepu 4epe3 AETEH U MPOSBIAETCSA TOJIBKO Y BHYYEK.

3aganue 30. 13 snemeHToB cooliecTBa (TOIEBKA, 3€PHO 37aKOB, (PHIIMH, XOPEK) COCTaBbTE
NUILIEBYIO IIeTTb U Ha OCHOBAaHMH IPaBHJIA SKOJOTHYECKOH MUPAMHIBI ONMPEACITHUTE, CKOIBKO
HYXXHO 3€pHa, YTOOBI B JIECY BBIPOC OJIMH (PUITMH Maccoit 2,5 KT.

OrBer:
3epHO 31aK0B MEms-noneBka Xopex QunuH
2500 kr 250 kr 25 kr 2,5 kr

B wutoroBoii pabore mnpeacTaBieHbl 3aJaHMs, OTHOCSIIMECS K TpEM
YPOBHSIM CJOKHOCTH: “HU3KMI~, “CpenHui’’, “BBICOKMN . B 3aBUCMMOCTH OT
TANA U TPYAHOCTH 3aJaHUs €ro BBINOJHEHHE OLEHUBACTCS Pa3HbIM YHCIOM
O0amnoB. BreimonHeHne KakIoro 3alaHusi “HU3KOTO” YpPOBHS CJIOXKHOCTU
oueHuBaercs 1 Oamwiom. 3a BBINOJHEHHE 3aJaHUN  “‘CpelHEro” ypOBHS
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CIIOKHOCTH B  3aBUCUMOCTH OT IIOJIHOTBI M MPaBWIBHOCTH OTBETa
MpucBanBaeTcs 10 2 6aJIOB.

K 3aganuro “BBICOKOrO” YpOBHSI CIIOKHOCTM OTHOCHUTCSI PEIICHHE
CUTYyallMOHHBIX 3a/a4. 3a BBIIOJHEHUE 3aJaHUNA “‘BBICOKOIO’ YpPOBHS B
3aBUCHMOCTH OT MOJIHOTBI M MPAaBWIBHOCTH OTBETa IMPUCBAMBAETCA A0 3-X
0asIoB.

3agaHus “HU3KOTO” W “‘CpeAHEro” YpPOBHEW CIOKHOCTH IIPOBEPSIIOTCS
aBToMarndeckd. OTBEThl Ha 3aJaHUs ‘‘BBICOKOr0” YpPOBHS IPOBEPSIOTCS B
PYYHOM PEXKHUME.

Pacnipenenenne 3amaHMii 10 ypOBHSIM  CIOKHOCTH IIPEICTABIEHO B
caeayromieit Taduiie:

YpoBeHnb bana IIpouenTHoe Tun Bonpocos
CJI0KHOCTH coaepKaHue
3a/laHus 3aJaHuM
Huskui 1 50% - 3aJJaHUs C BEIOOPOM OJTHOTO TIPABUILHOTO
OTBETa
Cpennuit 2 33% - MHOXECTBEHHBIN BBIOOD;

- BOIIPOCHI HA YNOPSAA0YMBAaHUE WU
YCTaHOBJICHUE IPABUIIBHOU
IIOCJIE0BATENbHOCTH

Beoicokuit 3 17 % - 33/1a4y, IpeAyCMaTPUBAIOIINE Pa3BEPHYTHIN
OTBET

Kputepuu onieHrBaHusI UTOTOBOM MUCbMEHHOM pabOTHI:

Ouenka IIpoueHT BHINMOJTHEHUST
“OTIMYHO” 85-100%
“xoporio” 70-84%

“yI10BIE€TBOPUTEIILHO™ 50-69%
“HEyJ10BJIIETBOPUTEIHHO” MmeHee 49%
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