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1 HACIIOPT KOHTPOJIBHO-UBMEPUTEJIBHBIX MATEPHUAJIOB

1.1. Hean u 3agaum co3ganuss KUM y4yedOHOro npeamera

[lenbto co3naHusi KOHTPOJIbHO-U3MEPUTEIbHBIX MarepuasioB (nanee - KWM) yueOnoro mnpeamera
SBIISICTCS TPOBEJCHHUE AaTTECTAMM OOYYAIONIMXCS HA COOTBETCTBHE HMX MEPCOHATBHBIX TOCTHIKEHUH
MO3TalHBIM TPEOOBAHUAM MPOTrpaMMbl yUeOHOTO MpeaMeTa (TeKYIIH KOHTPOJIb), AJIsi YCTAHOBJICHUS B
XO0JIe¢ AaTTECTALMOHHBIX HCIIBITAHUNM CTYIEHTOB, 3aBEPLIMBLIMX OCBOECHHME 00I11e00pa3oBaTeIbHON
nporpaMmel, (akTa COOTBETCTBHUS/HECOOTBETCTBUS YPOBHS HUX MOAroToBKH TpeboBanusiMm OI'OC
cpeaHero o0mero oOpa3oBaHMs, MOJIYYaeMOro CTYJCHTOM B MPOIECCE OCBOCHUS IPOTPAMMBI
MOJTOTOBKU CHEIUAIIMCTOB CPEHETO 3BEHA.

3amaun KM yuebGHOTro penmMera:

- KOHTPOJb W YOpaBJIEHHUE IPOLIECCOM HPHUOOpPETEHUsS CTyJIEeHTaMU HEOOXOIMMBIX 3HAHHWM, yMEHUH
onpeneneHHbIX GI'OC cpennero obmero oOpazoBaHusi, MOJIY4aeMOT0 CTYJIEHTOM B Ipoliecce 00ydeHus
0 MPOTPaMMe MOATOTOBKH CIIEIUAINCTOB CPEHETO 3BEHA;

- OLEHKAa JOCTIKEHHHA OOydJalommMxcsi B TpOIecce HM3y4eHHs Y4eOHOrO MpeaMeTra C BBIICICHUEM
MOJIOKUTEIBHBIX/OTPHUIIATEIBHBIX PE3YIbTATOB U MJIAHUPOBAHUE MPETYNPEKIAIOIIUX/KOPPEKTUPYIOIIHX
MEPOIIPUATHH.

1.2. Ouenka pe3yJIbTaTOB OCBOCHHS y4eOHOIr0 nmpeaMeTa

OneHka pe3yabTaTOB OCBOEHHUS HIpPOrpaMMbl Y4eOHOTO mpeaMeTa BKJIOYAeT: TEKYLUIUl KOHTPOJIb
yCIIEBAEMOCTH.

Texkymuii KOHTPOJIb yCHEBAEMOCTH IPEICTABIsIET COOOH HPOBEPKY YCBOCHMS MaTepHaia y4eOHOTro
IIpeIMeTa, PErYJISIPHO OCYIIECTBISIEMYIO Ha IPOTSHKEHUH CEMECTPA.

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAUTCS B (hopMe:

- TECTUPOBAHNUS;

- 3alIUThl HHIUBUAYAIbHBIX ITPOCKTOB;

- KOJUIOKBUYMa;

- KOHTPOJILHOU paboTHI.



1.3. Peectp (poHIa OLIEHOYHBIX CPeACTB MO yueOHOMY npeamery buosorus

HacnopT OIICHOYHBIX CPCACTB IO JUCHUIINHC «buonorus»

Paszgen 1

Kretka — cTpykTypHO-(hyHKIIOHANbHAS €IMHUTIA )KHBOTO

Pesynprarer 00ydeHus

Ha OCHOBE HAOJIFOIEHNS

XapakTepru3oBaTh CTPYKTYPHO-QYHKITMOHAIHHYIO OPTaHU3AINIO KIIETKH

OneHoyHOe MepomnpHATHE PYOEKHOTO

(TeMaTU4eCcKOro) KOHTPOJISL.

Kontponbnas padota «MoJeKyIIpHBII ypOBEHb OPraHU3aLUH KHUBOT0)

KonTponupyemsie pazuenst | PesynbraTsl 00yueHUs HanmenoBanue OLICHOYHOI'O
(TCMLI) npeameTa cpeacTBa
Tema 1.1 buomorust kak OnuceIBaTh METOABI UCCIIEIOBAHUS Ha 1. Tabmuupl ¢ ONHCAaHWEM METOLOB

HayKa

MOJICKYJIAPHOM M KJICTOYHOM YPOBHC

MHKPOCKOIMMPOBAHU A C nux

Tema 1.2 OOwas
XapaKTePUCTHKA KU3HH

XapakTepuzoBaTh YPOBHHU KUBOH
MaTepuu OnuceiBath METOBI
UCCIIEIOBAHNS HA MOJEKYJSIpHOM |

KJIETOYHOM ypOBHE

JOCTOMHCTBAMH M HEJIOCTaTKaMH
2. Tabnuna «Bxian y9eHBIX B pa3BUTHE
OHOJIOTHIDY

CpaBHUTENbHAS Ta0JiMIla CXOJCTBA U
Pa3IHYHA )KUBOTO U HE KUBOTO

Tewma 1.3 buonoruueckn

XapakTepu3oBaTh CTPOCHUE U CBOICTBa

1. [lepeuenn BOIIPOCOB K

Ba)KHBIC XHMUYECKHUE OCHOBHBIX  Omomonekyn  [IpoBoauTh | PpoOHTANEHOMY OMPOCY

COCTMHEHHS HaOIOIeHIE m3meHeHuit | 2. OTueTsl 1o 1abopaTOPHBIM paboTam
(YHKIIMOHUPOBaHMS OHOTIOIMMEPOB

Tema 1.4 CtpykTypHO- Paznmuuate  cymectBeHHble  mpusHakd | 1. [lepedeHsr BOMPOCOB K OlEHWBAaEMOM

(yHKIMOHATBHAS
OpraHu3aIys KICTOK

CTPOEHMsI KIETOK OpraHM3MOB pPa3HBIX
HapcTB JKMBOW mpupoasl IIpoBoauts
HaOJIOEHHE KIJICTOUHBIX CTPYKTYpP M HX
W3MEHEHUH C TTOMOIIBI0 MUKPOCKOTIA

JMCKYCCUH

2. MeHTanbHas KapTa no
KJIaccU(UKaUU KIETOK U UX CTPOCHHIO
Ha TMpPO- W OJYKAPUOTHYECKUX U TIO
LapcTBaM B MUHU TPYIIax

3. OT4eTsl 0 1200PaTOPHBIM paboTaM

Tema 1.5 CtpykTypHO-
(YHKIIMOHAIBHBI €

Paznmuuats CYIIECTBCHHBIC MMPpU3HAKU
CTPOCHUSA KIICTOK OPraHu3MOB pPa3HbIX

1. Ilepeuens BOIIPOCOB K
(pPOHTAILHOMY OIIPOCY

(akTopbl napcts kuBoM mnpupoasl Omnpepensats | 2. I'moccapuift ¢ ONpeneleHHBIM
HaCJIEICTBEHHOCTH nocienoBaTeNbHOCTh HykieotnoB JIHK | mepeuneM TepMuHOB

u PHK 3. 3amaun Ha OTIpe/ICIICHIE

MOCIIEA0BATEILHOCTH HYKJICOTHIOB

Tema 1.6 IIponeccnl | Xapakrepu3oBaTh OpOLECCH MATPUYHOrO | 1. [lepeuenn BOIIPOCOB K
MaTPUYHOTO CUHTE3a CUHTE3a Onpenensars | ppoHTaNTEHOMY OTIPOCY

OOCJICAOBATEIILHOCTh AMMHOKHCIOT B 2. Bonpocsl st Tecta

MolleKyle  Genka  MHTeprpernposath | S- 3anaun Ha OInpee/ieHne

CTPYKTYpY U (DYHKIIMOHAJBHOCTH OejKa B
Cllydyae M3MEHEHMs II0C/IE[0BaTEIbHOCTH
HykieotuoB JJHK

MOCJIEeIOBATEILHOCTH aMHUHOKHCIOT B
MOJIEKyJIe Oelka

4. 3amauu Ha onpeaceHue
MOCJIEeIOBATEILHOCTH aMHUHOKHCIIOT B
MoJIeKyJle OelKka B cliydae H3MECHEHHs

MMOCIEI0BATENLHOCTHA HYKJICOTH]IOB
JIHK
Tema 1.7 HeknetouHsie Paznuuate  cymiecTBeHHble — MpU3HAKU | 1. [lepeuenn BOIIPOCOB K

(hOpMBI KU3HU

CTPOEHHSI KIIETOK OpPraHU3MOB pPa3HBIX
LApCTB KUBOH NPUPOIBI

(GpOHTANTBEHOMY OTIPOCY
2. Ilpe3eHTanuss U yCcTHOE COOOLICHUE,
COIJIACHO MEPEYHIO TEM

Tema 1.8 OOMeH BelecTB 1
MpeBpalleHue YHEPTUU B
KJIETKE

OHI/ICBIBaTB OCHOBHBIC BHCPFCTI/I‘ICCKI/IC nu
TUTACTUYECKHE TPOILECCH KIIETKH (0OMEH
BEIIECTB, XeMO-, (POTOCUHTE3)

1. Ilepeuens BOITPOCOB K
(pPOHTAILHOMY OIIPOCY
2. CpaBHuUTENBHASA TabIMIa

XapaKTCPUCTHUK THUIIOB oOMeHa BCIIICCTB




Pasnes 2 Ctpoenne n pyHKIMM OPraHu3Ma

Pe3yabTaThl 00yuenus

HpOFH03I/IpOBaTb BO3HHMKHOBCHHUEC IMPU3HAKOB B XOJ€ MHANBUAYAJIBHOI'O Pa3sBUTHUA U

Pa3MHOKEHUSI OPraHU3MOB

OueHoyHoe MeponpusiTHE

Kontponbhas pabora «CtpoeHne u GyHKIUN OpraHu3May

pPY0Oe:kHOro

(TeMaTH4ecKoro)

KOHTPOJIsI

Tema 2.1 Ctpoerue OnurchIBaTh CTPOCHHUE W B3aUMOCBs3h | 1. IlepedeHb BOMPOCOB K OIEHUBAaeMOM

Opranm3Ma YacTe MHOTOKJIETOYHOTO OPTaHU3Ma | IUCKYCCHH
2. MeHTanbHas KapTa TKaHEH, OpPraHoB H
CHUCTEM OpraHOB OpraHW3MOB (pacTeHwus,
KUBOTHBIE, YeIIOBEK) c KpaTKOH
XapaKTEPUCTUKOU 150.4 ¢byHKUIMH 3.
[IpeseHTanuss ©u  ycTHOE  COOOILEHHE
COTJIACHO TIEPEYHI0 TEM

Tema 2.2 ®opMbl XapakTepru30BaTh CII0COOBI 1. Ilepedenr BOIpOCOB K (PpoOHTATBHOMY

Pa3MHOXEHHUSI OPraHu3MOB

Pa3MHOKEHUS

oIpocy

2. Tabnuua ¢ KpaTKOH XapaKTEPUCTHKOH H
IpUMepamMu bopm Pa3MHOMKEHUS
OpraHu3MOB

Tema 2.3 OnTrorenes
JKUBOTHBIX U YCJIOBCKA

OmnucelBaTh  CTagUU
JKABOTHBIX U YeJI0BEKA

OHTOI'CHE3a

1. Jlenta BpeMeHH C XapaKTePUCTHUKOMH
STalmoB OHTOTEHE3a OTHAEIbHOM TIpymHmon
JKUBOTHBIX U YEJIOBEKA IO MUKPOTPYIIIaM

2. Bonpocsr ms tecra/Ilepederr BOonmpocoB
K OMpocy

Tema 24 Onrorenes

pacTteHui

OnuceiBaTh  CTaAWM  OHTOTCHE3A
pacTeHuil pa3HbIX OTIEIOB

CxeMbl )KU3HEHHBIX UKJIOB PACTEHUH 1O
oTaenaM (MOXOBUIHBIC, XBOIIEBUIHEIC,
MaropOTHUKOBU/IHEIC, TOIOCEMEHHBIE,
MTOKPHITOCEMEHHEBIE )

Tema 2.5 OcHOBHEBIE
IMOHATHSA T€HETHKHN

OmnuceiBaTh 3aKOHOMEPHOCTHU
HACJICACTBCHHOCTHU U U3MCHYHNBOCTHU

1. T'noccapuii, ¢ onpeeaeHHbIM [IEPEUHEM
TEPMHHOB
2. Borpocwr jyist Tecta

Tema 2.6 3akoHomMepHOcTH | OmnHCHIBaTH 3akoHOMepHOcTH | 1. IlepeueHp BOIpOCOB K (ppoHTaIBLHOMY
HacJleI0BaHus HACJIEICTBEHHOCTH ¥ M3MEHYHBOCTH | OIIPOCY
Onpenensarsb BeposATHOCTH | 2. Bompocs! ams Tecta
BO3HUKHOBEHUSA HAacJEeACTBEHHBIX | 3. 3aauM Ha OmpenelcHHEe BEPOSATHOCTHU
NPU3HAKOB ~ NPH  MOHO-,  JIU-, | BOSHUKHOBEHUS HaCJIEICTBEHHBIX
MNOJUTHOPHIHOM M aHAJIM3UPYIOUIEM | TIPU3HAKOB ITPH MOHO-, JIU-, TOJTUTHOPUIHOM
CKpEIIMBaHUHU u aHAIM3UPYIOIIEM CKpelMBaHuH,
COCTaBJICHHE TEeHOTHITUNIECKUX cXeM
CKpELIMBaHUS
Tema 2.7 B3aumoneiicteue | OnucwiBaTh 3aKkoHOMepHOCTH | 1. Bompock! mist Tecta
I'€HOB HACJIEJCTBEHHOCTH M M3MEHYMBOCTH. | 2. I'Joccapuil ¢ ompezneneHHbIM IepeyHeM
Onpenensarsb BEpOSITHOCTh | TEPMUHOB
BO3HUKHOBEHHUS HACJIENCTBEHHBIX 3. 3ajgauM Ha ONpE/ENEHUE BEPOSITHOCTHU
NPH3HAKOB npu pasmiynpx | BOSHHKHOBCHNS HaCJIEICTBEHHBIX
B3AUMOJICHCTBIAX [CHOB NpU3HAKOB NP  PAasIMMHBIX  THINAx
B3aMMOJACHUCTBUS  TEHOB, COCTaBIICHHE

TCHOTHIINYCCKNUX CXEM CKPCUIMBAHUA

Tema 2.8 Cuennennoe
HaCJIeIOBaHNE TIPU3HAKOB

OnuceiBaTh 3aKOHOMEPHOCTH
HACJICACTBEHHOCTH U U3MEHYHUBOCTH.
Ormpenensrsb BEPOSITHOCTD
BO3HMKHOBEHUS HACJIEICTBEHHBIX
MIPU3HAKOB npu CIICTICHHOM
HACJICIOBAHHH

1. Boripocs! ajis Tecta

2. I'moccapuid, ¢ onpeie/IeHHBIM MEPEeYHEM
TEPMHUHOB

3. 3amaun Ha OTMIPEEeNIEHNE BEPOSITHOCTH
BO3HHKHOBEHHMS HACIIEICTBEHHBIX
MIPU3HAKOB IIPH CLICIUICHHOM HACJIEAOBaHHH,




Tewma 2.9 I'enetuka nomna OnucsiBaTh 3akoHOMepHOCTH | 1. Bompocs! nms Tecta
HACJIEICTBEHHOCTH M M3MEHYHMBOCTH. | 2. I'occapuii, ¢ ONpENEeNEeHHBIM MEPEIHEM
Ornpenensrsb BO3MOXHOe | TEPMHUHOB
BOBHMKHOBGHHE  HACIIEJCTBEHHBIX | 3 J3/A4l HA ONPE/IENICHHEe BEPOSTHOCTH
NPH3HAKOB BO3HUKHOBCHHUS HaCJIEICTBEHHBIX
NPU3HAKOB,  CLEIUICHHBIX C  IIOJIOM,
COCTaBIJICHHE TEeHOTHITUNIECKUX cXeM
CKpELIMBaHUs
Tema 2.10 I'eneTnka OnurceIBaTh 3aKOHOMepHOCTH | 1. Bompock! myst Tecta
YeJI0BEKa HACJICACTBEHHOCTH U U3MEHUYMBOCTH. | 2. I'moccapuil, ¢ ompeneneHHbIM NepedyHeM
OnpenensTs BO3MOXXHOE | TEPMHHOB
BO3HUKHOBCHHE  HACJIEICTBEHHBIX | 3. 3amayu Ha OIpENEeIeHHE BEPOSITHOCTU
IPU3HAKOB BO3HUKHOBCHHUS HaCJIEICTBEHHBIX
MPU3HAKOB, HCMONB3YS METOJBl TE€HETHKH
YeJIOBEeKa, COCTAaBJIIEHHE TE€HOTHUIHYECKUX
CXEM CKpeIINBaHUS
4. IlpeseHTammss W YCTHOE COOOIICHHE,
COTJIACHO MEPEYHIO TEM
Tema 2.11 OnuceIBaTh 3aKoHOMepHOCTH | 1. Bommpock! nmns tecta
3aKOHOMEPHOCTH HACJICACTBEHHOCTH M U3MEHYMBOCTH. | 2. 3a7a4y Ha ONpeeeHUe THIAa MyTaluu
U3MCHUYHUBOCTHU OHpeI[eHﬂTb THIT MyTaluu npu | mpu nepeaavdc HaCJaCACTBCHHLIX ITPU3HAKOB,
nepegaue HACJIC/ICTBEHHBIX | COCTaBJIEHHE TeHOTUITMYECKHX CXEM
MIPU3HAKOB CKpemuBaHus (110 Tpynmiam)
Tema 2.12 Cenexkuus OnuceIBaTh 3aKOHOMEPHOCTH
OpraHu3smMoB HaCJICACTBECHHOCTHU U UBMCHYUBOCTH.
Onpenensrsb BO3MOYXHOE
BO3HUKHOBEHHE  HACJIEACTBEHHBIX
MPU3HAKOB

Paznen 3 Teopust 3Bosonun

Pe3yabTar 00yyenust

ApryMeHTHpoBaTh HECOOXOIUMOCTh COXPAaHEHUSI MHOTOOOPAa3HsI OPraHMU3MOB C
LeJIBI0 OEPEeXHOT0 OTHOIICHHUS K OKPYXKAIoLIeH cpexe

OueHoyHOe MeponpusiTHe
pyOexHOro
(TeMaTu4ecKoro)
KOHTPOJIsI

KontponbHas pabota «TeopeTrHueckue acieKThl SBOJIOINH KU3HU Ha 3eMIie»

Tema 3.1 Hcropus
3BOJIIOLIMOHHOTO YUEHHS

XapakTepu3oBaThb MPEANOCHUIKH U
JIBWKYIIME CHJIBI  BO3HUKHOBEHUS
MHOT000pasusi BUJIOB

1. Tlepeuenp BOIPOCOB K (poHTATHLHOMY
ornpocy

2. JlenTa BpEMEHU
OBOJFOIIMOHHOTO YYCHUS

pa3BUTUA

Tema 3.2 MUKpPO3IBOIIOIHS

XapakTepu3oBaThb MPEANOCHUIKH U
JIBUOKYIIFE CHJIBI BO3HUKHOBEHUS
MHOT000pa3us BUAOB

1. Tlepeuenp BOIPOCOB K (ppoHTATIHLHOMY
ompocy

2. I'moccapuil ¢ omnpeAeneHHbIM IEPEeYHEM
TEPMHHOB

Tema 3.3 Maxkpo3BoJronus

XapakTepu3oBaTh MPEANOCHUIKH U
JIBUKYIIFE CWJIBI BO3HUKHOBEHUS
MHOT000pa3us BUAOB

1. [TepedyeHs BOIPOCOB K OIIEHUBAEMOM
JIUCKYCCHHU

2. I'noccapuii ¢ onpeneneHHbIM IEPEYHEM
TEPMHHOB

Tema 3.4 Bo3sHukHOBEHHUE U
pa3BUTHE KU3HU Ha 3emMJie

XapakTepru3oBaTh MPEANOCHUIKH H
JOBIDKYIIME CHJIBI  BO3HUKHOBEHHS
MHOT000pa3usi BUJIOB

1. IlepeueHp BOMPOCOB K (PPOHTAILHOMY
orpocy

2. JleHTa BpEeMEHHM BO3HWUKHOBEHUS H
Pa3BUTHS )KUBOTHOTO U PACTUTEILHOT'O MHpa
U yCTHOE COOO0IEHHE

Tema 3.5 IlpoucxoxaeHue
YeJloBeKa — aHTPOTIOTeHE3

XapakTepu3oBaTh MPEANOCHUIKH H
JABVXXKYIINE CUJIBI BO3HHUKHOBCHUA
MHOT000pa3us BUJIOB

1. IlepeueHp BOMPOCOB K (PPOHTAILHOMY
orpocy

2. JleHTa BpeMEHU WJIM MEHTAJIbHASI KapTa Ha
BBIOOp M3 MEpeyHs




Paznen 4

JKoJ0rus

Pe3yabTaT 00yueHus

ApPTryMEeHTHPOBaTh HEOOXOAUMOCTh COXPAHEHHUS MHOT000pa3usi OPraHU3MOB C
IeNbI0 OEPEeXHOT0 OTHOIIEHHS K OKPY’KaIoIIel cpere

OueHoyHoe MeponpusiTHE
pyOexHOro
(TeMmaTu4ecKoro)
KOHTPOJIsA

KOHTpOJ’IBHaﬂ pa60Ta «TeOpeTH‘IeCKI/IC ACIICKTBI OKOJOTumn»

Tema 4.1 DOxojorudeckue
(haKkTOpHI U CPE/IbI KU3HU

OnuceIBaTh CBSI3b MEXIY
OpPraHU3MOM U CPEIOH ero OOUTaHUS

BOHpOCLI JJI1 TECTa

Tewma 4.2 Ionynsauus,
C000I1eCTBA, DKOCUCTEMBI

OnuceBaTh CBS3b MEXIY
OpPraHU3MOM U CPEOH ero 0OuTaHusl.
YcTaHaBIMBaTh CBSI3b CTPYKTYPHI H
CBOMCTB 9KOCHCTEM

1. CxeMbl KpyroBOpOTa BEIIECTB, UCIIONIb3YS
MaTepHabl JICKITUI

2. [IpakTHKO-OPUEHTHPOBAHHBIE PacCUETHHIE
3aJlaHusl 110 TIEPEHOCY BEIIecTBa U DHEPTUHU B
AKOCHCTEMaX C COCTaBJIICHUE TPOPUICCKUX
1enei u nupaMuj] OMOMacChl U DHEPTUH

Tema 4.3 bruocdepa —

OmnnceIBaTh CBSI3b MEXKTy
OPraHU3MOM H CPEJION ero OOUTaHUsL.

1. IlepeyeHb BONPOCOB K OLIEHUBAEMOU
JIUCKYCCUU

rnobankHas YcTaHaBIMBaTH  CBA3b MKy | 2. BOIpOCHI uis Tecta

SKOIIOI'MICCKAsT CHCTEMA CTpyKTypamu GHOChEpEI 3. I[IpakTUKO-OpHEHTUPOBAHHbBIEC PaCUETHBIC
3a[1a4d Ha OIpe/eIeHNe TUTOIIAIH
HACAXJICHUH [Tl CHUYKCHHUS KOHIICHTPALIUN
YTIEKUCIIOTO Taza B aTMOc(epe CBOETOo
pernoHa MpoKUBAHU

Tema 4.4 Biusuue | OnuceiBaTh rio0abHbIE u | 1. Borpocs mist Tecta

AHTPOTIOTCHHBIX ()aKTOPOB | PErHOHAIBHBIC skonornyeckue | 2. [IpakTHKO-OpHEHTHUPOBaHHbBIE pacUeTHBIE

Ha Ouocdepy NOBEICHUIO U
CHUXXCHUIO BIIUSAHUSA
YeloBeKa Ha MPHPOIHYIO

cpeny

HpO6JICMI>I 1 IyTU UX MHUHUMU3AIUU
[IpennaraTh crnocoObl NEHCTBUS IO
Oe3omacHOMY MTOBEICHUIO u
CHIDKCHHIO BIIMSHUS 4YelOBEeKa Ha

HNPUPOAHYIO CpPEny

BeiOupare Mepsl asl  COXpaHEHUS
Omopa3zHooOpaszus

3aJaHus TI0 COXPAHEHHIO MIPUPOAHBIX
PECYpCcOB CBOETO PErHOHA MPOKUBAHUS

Tema 4.5 Biusane
COLMAJILHO-KOJIOTHYECKHUX
(hakTopoB Ha  3/I0pOBBE
yeJIoBeKa

WNHTepnpernpoBaTh pe3ynbTaThl
NPOBEIEHHOTO  OMO3KOJIOTHYECKOTO
JKCIIEPUMEHTa C HCIIOJIb30BAHUEM
KOJIMYECTBEHHBIX METOJI0B

1. [TepedyeHs BOIPOCOB K OLICHUBAEMOM
JTIUCKYCCHU

2. 3ajaHus MPaKTHYECKUX padoT

3. Otuer 1o 1abopaTopHOl padboTe

Pa3pnen 5 bBuoJiorus B ;KU3HU

Pe3yabTat 00yyenust

AHaJ'H/I3I/IpOBaTL 9TUYCCKUC ACTICKThI COBPEMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B 00JacTH
OMOTEXHOJIOTHU U TEHETUYECKUX TEXHOIOTUH

OueHoyHOe MeponpusiTHe
pyOexHOro
(TeMaTU4YecKoro)
KOHTPOJIsI

IIpencraBnenne pe3ynbTaTOB pelIeHUs KEHCOB (BBICTYIIIEHHUE C TIPE3eHTaIUel)

Tema 5.1 buorexHosoruu B
JKU3HU KaXKI0ro

AHaJ'II/I3I/IpOBaTL OTUYCCKHEC ACIICKTHI
COBPCMCHHBIX I/ICCJ'Ie)_'[OBaHI/If/i B
obmacTu OHMOTEXHOJIOTHH nu
TeHETUYCCKHUX TEXHOJIOTHI

3ananue kerca

Tema 5.2.1 buorexnonoruu
B MEMIIMHE U (PapMaliu

AHaJ'II/I3I/IpOBaTL OTUYCCKHUEC ACIICKTHI
COBPCMCHHBIX HCCIICAO0BaHMI B
obmacTu OHOTEXHOJIOTHH nu

3ananue kerca




TCHCTUYCCKHUX TEXHOJIOTHI

Tema 5.2.2 buorexHonoruu
U )KUBOTHLIE

AHaJ'H/I3I/IpOBaTb OTUYCCKHUEC ACIICKTHI
COBPCMCHHBIX HCCIIeIOBaHUM B
obmacTu OHMOTEXHOJIOTHH nu
TCHETUYCCKUX TEXHOJIOTHHI

3amanue Kerca

Tema 5.2.3 buorexnonoruu
Y pacTeHUS

AHaJ’II/I?)I/IpOBaTI) OTUYCCKHEC ACIICKTHI
COBPCMCHHBIX HUCCIIeIOBaHUM B
obmactu OMOTEXHOJIOTHH nu
TeHETUYECKUX TEXHOJIOTHI

3amanue Kerca

Tema 5.2.4 buorexHomnoruu
B MIPOMBIIUICHHOCTH

AHanu3upoBaTh 3TUYCCKUE ACIICKTHI
COBPEMEHHBIX  HCCICIOBaHUA B
obOmacTu OMOTEXHOIIOTHH u
FEHETUYECKUX TEXHOIOTHIM

3amanue Kerca

Tema 5.2.5 CouuanpHo-
STUYECKUE ACIIEKTHI
OHMOTEXHOJIOTUI

AHanu3upoBaTh 3TUYCCKUE ACIICKTHI
COBPEMEHHBIX
oOmactu

HUCCIIeJ0OBaHUN B
OHMOTEXHOJIOTHH 5
Te€HETHYECKUX TEXHOJIOTHI

Pa3nen 6 BuojdkoJiornuyeckne Uccjae10BaHuA

Pe3yabTar 00yyenust

BrisBiaTh MIPUYUHHO-CJIIEACTBEHHBIE CBA3KU MCXKIY OHOJIOTHYECKUMU OGT)GKTaMI/I,
IponecCcaMu U SABJICHUAMHU ITYTEM HCCJICIOBAHNN Ha )KUBBIX 00BEKTaX

OueHo4yHOe MeponpusiTHE

[IpencrarneHre pe3yIbTaTOB BHINOJIHCHHS YY€OHO - MCCIICIOBATEIILCKUX MPOCKTOB

pyOekHOro (BBICTYILICHHE C TIPE3CHTAIUEH )
(TeMaTu4ecKoro)
KOHTPOJIsI
Tema 6.1 OcHoBHble | OnuckHIBaTh MeTojel | OTyer 0 BBIIIOJIHEHUU yueOHO-
METOJIbI OMO3KOJOTMUECKH | OMOIKOJIOTHYECKUX  HMCCIICIOBaHMIA | MCCIIEIOBATEIHCKOTO MTPOSKTA
X UCCIIENOBaHUI [InmanupoBaTh  OMOIKOIOTHYECKUI
9KCIEPUMEHT
Tema 6.2 buoskonoruuecku | IIpoBoanuts 6mnoskosornueckuii | OT4eT O BBIMOJIHEHUH
1 3KCTICPUMEHT IKCIIEPUMEHT. yueOHOMCCIIEJ0BATENLCKOTO POEKTa
[InmanupoBaTh  OMOPKOIOTHYECKHIA
9KCIEpUMEHT.  MHTepnpeTnpoBarsb
pE3yIbTaThI MIPOBEZCHHOTO
OMO3KOJIOTHYECKOT0 3KCIIEPUMEHTA C
WCIIOJIb30BaHUEM  KOJMYECTBEHHBIX
METOJIOB

2. OueHoYHbIE cpeAcTBA N0 aucuniinae «buosorus»

OrneHoYHBIE MEPOTIPUATHS TEKYIIET0 KOHTPOJIS (TUIIBI):
3agaHus1, HaIIPaBJICHHBIE HA CHCTEMATU3aLMIO U 0000IICHNE TEOPETUIECKON HHPOPMALIIH:

- 3aI10JIHCHUC Ta6J'II/I]_[

- pa3paboTKa JICHTH BPeMEHHU

- pa3paboTKa rioccapus

- pa3paboTKa MEHTaJIbHOMN KapThI
3ananus, HalpaBJIeHHbIE Ha () OPMHUPOBAHKE WK MPOBEPKY 3HAHUI:

- TECT

- OLICHMUBacMas IUCKYCCUs

- (hpOHTABHBIH ompoc

- 00CyKaeHure TI0 BOIIpOcaM JISKIHH (BCTPETAETCs ¥ HAC TOIBKO 1 pa3)




- YCTHBIE COOOIICHUS C TIpe3eHTaImei

3amanys, HanpaBJICHHBIC HA (JOpPMHUPOBaHUE MPAKTHIECKUX YMEHHUH 1 HABBIKOB
- naboparopHas pabora

- peleHue 3a1a4

- IPaKTHKO-OPHEHTHPOBAHHBIC PACUCTHBIC 3aJaHUS

- Kelic Ha aHaJIM3 HHQPOPMAITIT

- y4eOHO-UCCIIeIOBATENbCKUN TPOEKT

2.1. OuleHOYHBbIE CPECTBA TEKYIET0 KOHTPOJISI 0 AucuuninHe «buosorns»

Tekymuii KOHTPOJIb PE3yIbTATOB 00YUSHUS MOXKHO OCYIIECTRIIATh PA3IMYHBIMU METOIaMHU U C TIOMOIIIBEO
Pa3IMYHBIX OLICHOYHBIX CPEJICTB.

[Mo nucnmmmuae «bronorus» B KauecTBe CPEICTB TEKYIIET0 KOHTPOJISI TPUMEHSIFOTCS 3a/IaHUSI B TECTOBOM
(hopMe; TaONHIIBI, BU3yaIH3allys TEOPETUUSCKOTO MaTepraia B popmare JICHThl BpEMEHU U MEHTaJIbHBIX
KapT; pelICHNe KeHCOB U APYTHE OIICHOYHBIC MATCPHAIBL.

Hwoke npuBeneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. 3aganus, HarpaBlIeHHBIC HA CUCTEMATU3AIIHI0 H 0000IICHIE TEOPETHUECKON HHPOPMAITHH

1. 3amoaHeHue TaOIHIIBI

HasBaHue Tembl Bbuosorus kak Hayka

Pesynbprar 00y4enus no reme OnuceiBaTh METOABI UCCIIeIOBaHUS Ha
MOJIEKYJIIPHOM U KJIETOYHOM YPOBHE

O61ue xomnerenimu OK 02 OK 02

dopMynupoBKa 3aJaHMA: 3aNOJIHATE TaONMMIy «BKian y4eHbIX B pa3BUTHE OUONOTHHY», yKa3aB
YUEHOT0, BPEMEHHOH meproi padOThl HaJ OTKPBITHEM U JalTe KPaTKyl XapaKTePUCTUKY OTKPBITHS,
UCIIOJIB3Ys MaTepHuall JICKIUH, y41eOHUKa, HHbIE HCTOYHUKHN HH(POPMALIUH.

Tabnuna — Brinaj yaeHbIX B pa3BUTHE OHOJIOTUH

YueHslii BpemenHnoii nepuog Kparkas xapakrepucTika padoThI
Y4EHOI 0

Kpurepun onieHuBaHMsI 3a1aHS:

«5» - TabNMIIA BEITTOJIHEHA B ITOJTHOM 00HLEME

«4» - B XOHe 3aloJHEHUS TaONUIBI MaTepuan OTPaX€H HE IIOJIHOCThIO, WMEIOTCS HE3HAYHNTEIhHBIE
HETOYHOCTH, HEOUETEI

«3» - B XOHe 3alOJIHCHUS TaOJMHUIBI MaTepUal OTPaXXCH HE IIOJIHOCTBIO, HMMEIOTCSA 3HAYUTEIbHBIC
HETOYHOCTH, HEOYUETEI

«2» - Tabnuma orpaxaer meree 50 % marepualia WM HE BEITIOJTHEHA

2. Pa3paboTKa JIeHThl BpeMEHH

Hazpanue OHTOreHe3 >KMBOTHBIX U YeJloBeKa

Pesynbrar oOyueHus 10 TeMe OnuceIBaTh CTAJIMA OHTOI'€HE3A JKUBOTHBIX U
YeJIoBeKa

O6mue komnereHuu O OK 02, OK 04

DopMyNIMpOBKA 3aJaHUS: CO3JIAlTE JICHTY BPEMEHH, OTPAKAIOLIYIO 3TAllbl OHTOTEHE3a OTIECIBHONU I'PYIIIbI
KUBOTHBIX WJIM YEJOBEKa C KPaTKOM XapakTepucTHKoW. HasBaHusa cTaiuii MOMKHBI OBITH PACIIONOXEHBI B
XPOHOJIOTHYECKOM MOPAIKE, OCHALEHB! KPAaTKUM OIMCAHWEM OCHOBHBIX U3MEHEHHH, MIPUIIOKEHBI PUCYHKH.
3anmanue BBIMOTHAETCS B MabIX Ipynmax (3-4 genoBeka)

3. Pa3paboTka MEHTaJIbHOM KapThl

Hazpanue Tembl Crtpoenne opranu3ma

Pesynbrar 06y4eHHS 10 TEME OmnuceBaTE CTPOCHWE W B3aUMOCBS3h  YaCTEH




MHOTOKJICTOYHOTI'O OpTraHu3Ma

Oo6uue komnerennun OK 02, OK 04 OK 02, OK 04

dopmynupoBKa 3aJaHMs: COCTaBbTE MEHTAJIbHBIC KapThl MO Kiaccu(uKanuu TkaHei, 19
OpPraHoB M CHCTEM OpraHoB. B kaprte oTpa3ute 0COOCHHOCTH CTpOoeHHs, PyHKIUI 00BhEKTOB. BEI
MOXeTe 00BETUHATH OOBEKTHI IO BHIMOJIHAEMON (PYHKIIUU HITH 110 CUCTEME OPTaHOB.

[Tpu BBIMOTHEHUN OOYyYaIOUIMECs PACIPENSNISIOTCS Ha Majible Tpymibl (Mo 2-3 4eloBeka).
3amanue  sABIsIETCS  HPOQECCHOHATBHO-OPHEHTUPOBaHHBIM.  CTyneHTh,  oOydarommecs
npoQeCCUn/CIeMaIbHOCTH CBSI3aHHOW C O00BEKTOM m3ydeHus: «PacteHm» paszpabaThiBaloOT
MEHTAJIbHYIO KapTy MO0 CTPOCHHMIO OPraHU3Ma pacTeHHH (TPYMIBI MOKHO Pa3JENUTh MO OTAENIaM
pacTeHHii: MOXOBHJIHBIC, TUIAYHOBHIHBIC, XBOIICBUIHbBIC, MANlOPOTHHUKOBUIHBIE, TOJOCEMECHHBIC,
nokpeIToceMeHHble). CryaeHTsl, oOy4aromuecss NpoQeccu/CnennanbHOCTH — CBA3aHHOM ¢
00BEKTOM H3yueHHs «KWBOTHBIE» pa3padaThIBAIOT MEHTAIBHYIO KapTy MO CTPOSHHIO OpraHU3Ma
KUBOTHBIX  (TPYNIBl  MOXHO pa3NeNuTh IO THUNAM M KjaccaM O KUBOTHBIX. THIIBL
KHAIICYHOIIOJIOCTHBIC, IUIOCKME YEpPBU, KpPYIVIbIE YEepBH, KOJbUATHIE UYEPBHU, MOJLUIFOCKH,
yiieHucTOHOTHE. Kiacchl: XpsieBbie phIObI, JIomacTenepbie pbiObl, aMpuOuu, MpecMBIKAIOIIHECS,
OTHIBI, MiekonuTaromue). CTyneHTsl, o0ydaromuecs: MpodecCcuu/CrenualbHOCTH CBS3aHHOU C
00BEKTOM H3y4eHHUs1 «YHenoBek» pa3padaTblBalOT MEHTAIBHYIO KapTy MO CTPOCHHUIO OpraHu3Ma
YeJI0BeKa.

[Tpu pa3paboTke peKOMEHIyeM HCIOIb30BaTh MHCTPYMEHTHI: https://www.mindmeister.com
https://app.mindmup.com UM IPyroro MHCTPyMEHTA JIJIsl CO3/IaHUSI MEHTAJIBHBIX KapT.

IIpumep JacTi MECHTAIBHOM KapThI:

EE[_}QEHHG-(D{'.?AHL_THH CHULTEME

HeAYADUHO-KHILEYHBIA TRAKT

Kputepuu orieHMBaHuSI MEHTAITBHOM KapThL: «5» - 8-9 06amnoB; «4» - 7 6amios; «3» - 5 6ammoB

3 bamna 2 bama 1 6ann
Copepxanue Wndopmanus npexacrasieHa | Madopmarus Wudopmarus
B TIOJIHOM 00BEMeE MIPEICTaBIICHA, HO | MpEACTaBICHA YACTUIHO
MMEIOTCS] HETOUHOCTH
I'paduueckoe MHorocrynenuarass kapra c¢ | MHorocryneH4aras IIpocToii «mmay4ox»
odopmieHue KapTel | 100aBICHUEM KapTUHOK, | KapTa
3HAKOB. Hcnons3zoBanue
pasHbIX I[BETOB Ha
OINPEACICHHBIX BETBAX.
Jlexcuko- Kapra He conmepxur ommbok | Kapra coxmepxur tak | Kapra comepxur Tak
rpaMMaTHYECKOe 1 OTIeYaToK MHOTO rpyOBIX | MHOTO rpyOBIX
odopmieHne rpaMMaTHYEeCKUX rpaMMaTHYEeCKHX
omKOOK M OIEYaToK, 4TO | OLIMOOK U OIEeYaToK, 4To
ee coJiep’KaHUe | ee CONIep)KaHUE TPYIHO
OTBJIEKaJIM  BHUMAaHHE | BOCIIPUHUMAETCA
YUTATEISA oT
CoJIepKaHus
4. PazpadoTka rioccapus
Ha3Banue Temsl OCHOBHBIE NTOHATHSI TEHETHKH
Pesynprar 00y4yenus no reme OnucelBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U
HM3MEHYMBOCTH
O6ume komnerenuuu OK 02 OK 02




DopMyITUpPOBKA 3aJaHUs: COCTaBbTE INIOCCAPUI C ONpeleseHUAMH 10 TeMe «OCHOBHBIE IOHSITHUS T€HETUK»
UCIIOJIB3Ysl MaTepHUallbl JIEKLUH, yueOHUKY, CIIOBapH.
IIpumepHBIN IEpeyeHb TEPMUHOB:

AnbTepHaTUBHBIEC PU3HAKHI I'enotun

AJnenbHbIe TEeHBI deHoTHI

HeannenbHble reHbI JurunbpuaHoe CKpenTuBaHue
JlOMHUHAHTHBIN IPU3HAK Yucras nuaus
PeneccuBHbBIN TpU3HAK I'nbpun

T"'oM03UrOTHBIN OpraHu3mM HacnenctBeHHOCTD
['eTepo3UroTHEIN Opranu3M

N3MmeHunBOCTD

2.1.2. 3apanus, HanpaBJeHHbIe HA (JOPMUPOBaHUE HJIU NPOBEPKY 3HAHUH
1. ®poHTaNbHBIM OMpoc

Haspanue TeMbl HcTopust 3BONIOIMOHHOTO YUEHUS

Pesynbrar oOyueHus mo reme XapakTepu30oBaTh MPESANOCHUIKH M JIBUKYIIIHE CHITBI
BO3HHKHOBCHHS MHOT0O0OPa3Hs BHIOB

OO111e KOMIIETEHLIMHT OK 02, OK 04

[TpumepHBIii TepeueHb BOMPOCOB K (PPOHTAIEHOMY OIIPOCY
1. KakoBbI CHIIBHBIC U C1a0ble CTOPOHBI CUCTEMBI opranndeckoro mupa K. JInanes?
2. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHUs IBoonoHHON Teopuu XK. b. Jlamapka.
3. [lepeunciure NpeANOCHUIKA BOSHUKHOBEHUS IApBUHU3MA
4. IlepeuncanTte OCHOBHBIE NIOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOIIOLUN

Kpurepuu onieHuBaHus:

«5» - OTBET NOJHBIN, Pa3BEPHYTHIN

«4» - OTBET JOCTATOYHO IOJHBIN, HO €CTh HETOYHOCTH
«3» - OTBET KPaTKHi WK C TPYOBIMH OIINOKAMH

«2» - OTBET HEBEPHBIN WIN OTCYTCTBYET

2. [ToaroroBka yCTHBIX COOOIEHUI ¢ Mpe3eHTanuel

Ha3Banue TeMbl I'enernka yemoBeka

Pesynprar 0o0ydyenus 10 | ONMUCHIBaTH 3aKOHOMEPHOCTU HACJCICTBEHHOCTH M M3MEHYMBOCTH OIpenessiTh
TEME BO3MO)KHOE BOSHHKHOBEHHE HACJIEICTBEHHBIX MPU3HAKOB

OO01me KOMIIETEHIINT OK 01, OK 02

DopMyupoBKa 3aJaHUS: MOJTOTOBETE YCTHOE COOOIICHUE M MPE3CHTAIMI0 00 OJHOM HACIEICTBEHHOM
3aboneBaHuM U3 mnepeuyHs. PaboTa BeimonHseTcss B mapax. B cTpykType cooOuieHus U Npe3eHTaluu
HEO0OXOMMO OTPa3UTh:
1. Ha3Banue 3aboseBaHus
2. Tunu3zanus 3a0oneBaHus a. A) TeHOMHOE / TEHHOE / TIOJIMT€HHOE / XpPOMOCOMHOE b.
b) ayTocoMHO-TOMHHAaHTHOE / @yTOCOMHO-PELECCUBHOE / CLETNIEHHOE C MOJIOM
3. CymHocTh MyTaluu (Ha KJIETOYHOM YPOBHE)
4. KnuHuueckue mposiBieHus 3a001eBaHus
5. HacToTa BCTpe4yaeMoCTH
6. JlmarHoctuka
7. UcTtounnku uHbopMaIuu.
[TpumepHbIit nepevyeHb HaCJIEICTBEHHBIX 3aboseBaHui YeJI0BeKa:



. Cunpom DHrenbmaHa

. MykoBucImna03

. Cunnpom ITupcona

. Cunnpom Jlayna

. Cunnpom Knaitadensrepa

. Cunnpowm lllepemeBckoro-TepHepa
. Cunapom DnBapica

. CHHIIPOM «KOLIaYbero KpukKa»
9. CepnoBHIHOKIIETOUHAS] AHEMUS
10. Hetipopubpomaros

11. JanpToHU3M

12. 'emodummst

13. ®enunkeronypust

0N LN KW

Uek-1uCT 17151 OLICHKU MPE3eHTALUN
Kputepuu onienku npezeHranuu:
DNEMEHTBI COZIEPKAHUSA Hannuue  (OtcyTcTBHE

1. TutysnbHbBIA craiin

1.1 |HasBauue 3a00eBanns

1.2 (CBemeHus 00 aBTOpax

2.  |[lana momHas TUmM3anus 3a001eBaHMS

3. [TokazaHa CyIIHOCTb MYyTalLUK

4. Ormycanpl KITMHAYECKHE HpO}IBﬂeHI/IH3a6OHeBaHI/IH

5. |Yka3aHa yacToTa BCTpE4aeMOCTb

6.  (OmmcaHa JUarHOCTHKA

7. [Yka3aHbl HCTOYHUKH HHPOPMALUK

8.  (CobmrofeHne eIMHOTO CTUIS Mpe3eHTalUu
9.  Marepuan ObL1 HHTEpECEH

10 Marepuan Obu1 moJE3€EH

[llxana mepeBosa 6amioB B otMeTky12-11 6amios - «5»

10 - 8 GannoB - «4»

7-6 6anoB -«3»

Menee 6 6anioB Uil OTCYTCTBHE PAOOTHI - «2»

JlononHuTeNbHbIE CBEJCHUS IS MPENojiaBaTens.

B nensx n30exaHue MOBTOPEHHS TEM MPE3SHTAIIHI, TPENOIABATEN0 PEKOMEH/YETCS pactipe/IeiuTh KOHKPETHBIE TEMBI CPe/In
TPYII YYaIHXCAL.

3. OueHuBaemas JTUCKyCCHS

Hasganue Tembl briocdepa - rinodanbHas IKOIOTHUECKAs CHCTEMA

Pesynbrar o0yueHus mo teme OmmchIBaTh CBA3b MEKIY OPTAaHA3MOM U CPEIOH erooOMTaHMA.
YcTaHaBIUBATE CBS3b MEXJY CTPYKTYpamu Oruocdepst

O01IMe KOMIETEHIUH OK 01, OK 02, OK 07




D
2)
3)

[IpuMepHBIi IepedeHb BOIPOCOB K OLIEHUBAEMOM AUCKYCCHH

1.  T'noGampHoe moTerienue: Mu Wik peanbHOCTh? UTO BaM M3BECTHO O JaHHOM sBieHuH? Kakue QaxTsi
CYIIECTBOBAHHUS HIIM OTCYTCTBHSA TNOOANBHOTO TIOTEIUICHUS BaM M3BECTHBI?

2. OObschute, kakue (aKTOpbl OrpaHMYMBAIOT PACIPOCTPAHEHHE KHU3HM B aTtMmocdepe, Jutocdepe,
ruapochepe.

3. Kak M0xHO 0XapaKTepr30BaTh MCTOPUUECKIE M3MEHEHHs PONH yenoBeka B Ouochepe?

4, B 4éM COCTOMT IIEHHOCTh OXpaHbl OHOpa3HOO0Opasusa? UTo MPUBOIUT K COKPALICHHIO OMOIOTHIECKOTO
pasnooOpazus? [louemy /uist yenoBeuecTBa BaKHO HE IOMYCTUTh 00eHeHHS Ouopa3HooOpasus?

Kpurepuu oneHuBanus:

«5» — AKTUBHOE y4yacTue B TUCKYCCHU. BbICKa3bIBaHHE COOTBETCTBYET 3aJAHHOW TEME, XapaKTepHU3yeTCs
BBICOKO# MH(OPMATHBHOCTBIO U OPUTUHATBHOCTBIO, APTYMEHTHI OAKPEIUICHB YO TN TEIbHBIMU IPUMEPAMH.

«4» - JlocTaTOYHO aKTMBHOE y4yacTHe B JUCKYCCHH. JlomycKaeTcss He3HAUMTENbHOE OTKIOHEHHE OT TEMbI
JUCKyccuu. BpICKa3blBaHME HOCUT OTYACTH TPUBHAJIBHBIN, MOBEPXHOCTHBIA XapakTep. He Bce apryMeHTBI MOAKPEILIEHBI
IIPUMEPaMHU.

«3» — IlaccuBHOE y4acThe B IMCKYyCCHH. BpICKa3piBaHME XapaKTepu3yeTcs HU3KOH MH(POPMATUBHOCTBHIO,
CTEPEOTHIIHOCTBIO, HE OTPa)KaeT MOJHOrO0 MOHMMAHUS TEMbl JUCKYyCCUH. APryMEeHTHl COPMYIUPOBAHbI aOCTPAKTHO.
IIpuMeps! OTCYTCTBYIOT.

«2» - IlaccuBHOE y4acTHe B JUCKYCCHU. BbICKa3plBaHME HE COOTBETCTBYET 3aJaHHOIH TEMeE, OTCYTCTBYIOT
apTYMEHTHI B T10J1b3Yy KaKOH-TMOO0 TOUKHU 3PEHUS.

JlononHuTeNbHbIE CBEACHUS 11 TPETOIaBaTels.

Jluckyccuto MoepupyeT mperojaBatenb. B Havane AucKyccuum OH 3a/ja€T CIyLIATENSAM HECKONIBKO KIHOUEBBIX
OCTpBIX BOMPOCOB, MOOYKIas UX BCTYymUTh B oOcyxkiaeHue. Jlanee MOCTENeHHO B XOA€ IUCKYCCHU OOCYkHAIOTCA Bce
TIOCTaBJIEHHbIE BOMPOCHI, YUACTHUKU BBICKA3bIBAIOT CBOE MHEHHUE.

4. ObcyxeHne mo BOMPOCaM JEKIHH

[HasBanue TeMbl Kv3HeHHbIH UK KiIeTKd. Muto3. Meiio3
Pesynbrar o0yuenns mo Teme XapakTepr30BaTh KU3HEHHBINA LUK KICTKH
0011e KOMIETEHIMH OK 02, OK 04

[IpuMepHbIil MepedeHb BOMPOCOB 1A 00CY:KIEHHS

1. Kakue n3smeHeHus B KIETKE MPEAMIECTBYIOT J€ICHHUIO?

2. Oxapakrtepu3yiite (azbl MUTO32 M KPATKO PacCKaxuTe, Kak MPOMCXOIUT ITOT MpPOLECC.
3. B uem 3axmoudaercs OMOJIOTHMYECKOE 3HAYEHHE MHUTO3a?

4. Yewm Melio3 oTanvaeTcs 0T MUTO3a?
5

5

B uem 3akmrouaercs OMONOrMYecKoe 3HAUCHHE Meio03a?

. Tect
Haspanue TeMbl BzanmoeiicTBue reHOB
PesynbTar o0ydenus mo Teme OnuchBaTh 3aKOHOMEPHOCTH HACIEACTBEHHOCTH HU3MEHUUBOCTH
OnpenensTs BEPOATHOCTh BO3HMKHOBEHHUS HACICACTBECHHBIX NPU3HAKOB MPU PA3IUUYHBIX|
B3aMMOJICHCTBUAX T'€HOB
OO0rme KOMIETEHINN OK 01, OK 02

[Ipumep TecToBOrO 3amanHus

1. K B3auMopelicTBUAM aJNeNbHbIX T€HOB HE OTHOCAT:

3MKCTa3, NOIUMEPHI0, MOAU(UIKpYIOLIee IeHCTBUE TEHOB
KOOIIEPALIMI0, MHOKECTBEHHBIN AJUIEIN3M
CBEPXJJOMUHHPOBAHKE, KOMILIEMEHTAPHOCTh



4) KOIOMMHMPOBAHKE, TIPOMEKYTOUHOE TOMUHUPOBAHHE

2. [IposiBieHne y reTepo3uroT MPU3HAKOB, AETEPMUHUPYEMBIX IBYMS alIeIIMUHAOIIOJACTCS IPU:
1) CBEPXJIOMUHUPOBAHUH
2) SIIHCTAa3e
3) KOJOMHUHUPOBAHUU
4) OJINMEPUH
3. HacnenoBanue 4eTBepToil Ipymibl KPOBH OTHOCAT K TUITY B3aUMOJACHCTBUS:
1) KOJOMUHUPOBaHUE
2) CBEPXIOMUHHUPOBAHUE
3) TOJIHOE JIOMUHUPOBAHUE
4) IIPOMEKYTOYHOE JJOMUHHUPOBAHUE
4. HacnenoBanue MUHIIMINIOBON OKPAaCKH Y KPOJIMKOB KOHTpONUpYyeTcs Tpems awiensmu:A,a u ah. Kaxnas
0C00b SIBIAETCS HOCUTENIEM TOJNBKO JABYX U3 HUX. DTO MPUMED:
1) KOMIUIEMEHTAapHOCTHU
2) KOOIEepaLu
3) MHOXECTBEHHOTO aJljienu3Ma
4) IIOJIMMEPHUH
5. [MosiBnenne HOBOOOpa30BaHUM MPH COBMECTHOM JEHCTBUH JIBYX JTOMHUHAHTHBIXHEAILIEIbHBIX TEHOB,
KOTJ]a B TOMO3MTOTHOM WITH B T€T€PO3UTOTHOM COCTOSIHMM Pa3BUBAETCS HOBBIM MPU3HAK, HAOMIOAAETCS TIPH:
1) KOMIUIEMEHTapHOCTHU
2) KOOIEepaLu
3) TOJTHOM IOMUHHPOBAHUH
4) JIEUCTBUM TE€HOB-MOIU(PUKATOPOB
6. Eciu oiH TOMUHAHTHBII TeH TOJaBNseT IEHCTBIE APYTOro JOMHHAHTHOTO T€Ha, TO - ATOIPUMED:
1) PELECCUBHOIO 3HMCTA3a
2) MOJIMMEPHH
3) JOMHUHAHTHOT'O 3ITHCTAa3a
4) MHOXECTBEHHOTO aJlienu3Ma
OTaJoH OTBETA
Howmep Bonpoca [IpaBWwibHBIA OTBET
1 1
2 3
3 1
4 3
5 2
6 3

2.1.1 3ananus, HampapieHHble Ha (OPMUPOBAHME YMEHHH M HABBIKOB
1. JlaboparopHas paboTa

[Tpy M3yueHNn TUCIUTUTHHBI « BHOJOTHS» MPEyCMOTPEHO BBITIONHEHHE 1a00PaTOPHBIX padoT

Tema 1.3. buonoruueckn BaxHble XuMmuyeckue coenuHeHus: Jlabopatopas pabota «OmpeseneHne BUTAMUHA
C B mpoaykrax nutanus»; JlaboparopHas padora «I'uapodunbHo- rupodoOHbIe CBONCTBA JIUITHUIOB.

Tema 1.4. CrpykrypHO-QyHKUMOHANBHAS opraHm3auus kiuetok: JlaGopatopHas pabota «CTpoeHHe KIETKH
(pacTeHnsl, )XMBOTHBIE, TPUOBI) M KIETOYHBIC BKIIOYCHHS (Kpaxmal, KapOTHHOM/IBI, XJOPOILIACTBI, XPOMOILIACTHI)»;
Jlaboparophas pabota «IIpoHnnaeMocTs MeMOPaHSI (TL1a3MOIH3, AETIIA3MOIHU3).



Tema 4.5. Brusnue colmanbHO-3KOMOTHYECKUX (AKTOpPOB HA 370poBbe yenoBeka: JlabopatopHas pabora Ha
BBIOOD: «YMCTBEHHAs! pabOTOCTIOCOOHOCTEY WK «BiusHueabnotnaecknx (pakTopoB Ha 4eToBeKa (HU3KHUE M BHICOKHE
TEMIIEPATYPBI)»

Tema 6.1. OcHOBHBIE METOAB! OMOIKOIOTMYECKUX HCCIIEN0BAHHH

JlabopartopHast paboTa Ha BBIOOp MO MUHHM TpynmnaM: «BiusHue TeMrepatypbl Ha pocTa H (GH3HOIOTHIECKYIO
AKTUBHOCTb JIPOMXOKEBBIX KIIETOK»; «BimsHue yrieBosoB Ha pocTa M (PU3MOJIOIMYECKYH AKTUBHOCTb JPOXIKEBBIX
KIeTok»; «CoueTaHHOe BIMSHUE TEMIEPaTypbl M YINEBOAOB HA POCTa W (PM3MONOTUUECKYIO AKTUBHOCTH JPOXIKEBBIX
KJIETOK»

O6opynoBanue nabopatopuy U pabounx MecT JabOpaTOpHH: MUKPOCKOIIBI, CEKyHIOMEp, TOHOMETP, JabopaTopHas
nocyza (IpoOMpKH, MOJCTABKU U1l IIPOOMPOK, MUHLEThI, ECOK, CTYNKH C NECTHKAMHU, IPEAMETHbIE U TIOKPOBHBIE CTEKIIA,
CTEKIIIHHBIE TIANOYKH, TNPENapoBaiIbHbIC WITBI, (UIbTpOBaNbHAsS Oymara (canderTku), CTakaHbl) THIEPTOHHYECKHI
pacTBOp XJopuia Hatpus, 3%-HbI pacTBOp MEPOKCHAA BOAOPOJA, PAacTBOp Hojxa B MOAMCTOM KalluH, TNIMLIEPHUH,
KIyOHH KapToQens, JIMCT 3J10/Ied KaHAJCKOH, MI0A pAOMHBI OOBIKHOBEHHOH (PAOMHBI MIIM TOMATa), JYK PermyaThlii,
pa3Be/IeHHbIE B BOE IPOAOKN).

[pumep mabopatopHO padoThI

Hazganue Tembl CrpykTypHO-(yHKIMOHATbHAS OPTaHHU3alKS KIETOK

Paznuuath cymiecTBeHHbIE NPU3HAKU CTPOEHHS KIETOK
OpPraHM3MOB Pa3HBIX HAPCTB KKUBOU Npupozs! [IpooauTs
HA0JIIO/ICHNE KIETOUHBIX CTPYKTYpP M UX U3MEHEHHUH ¢ IOMOLIBIO
MHKPOCKOIIA

Pesynbrar o0yuenns mo Teme

O0mue KOMIIETEHIUH OK 01, 0K 02, OK 04

JlabopatopHas padota «CtpoeHne pacTUTENbHOM, KUBOTHOU, TPUOHON KIETKI
[{enb paOOTHI: 3aKPENUTh YMEHUE TOTOBUTh MUKPOTIPENAPAThl X PACCMATPUBATH X IO]] MUKPOCKOTIOM, HAXOJUTh
0COOCHHOCTH CTPOGHHS KIETOK Pa3NIMYHBIX OPTaHW3MOB, CPAaBHHBATh UX MEKIY COOOH.

1. Bompock! juis 1onycka K 1a00paTopHOr padoTe.
1. Ha3zoBute 0CHOBHBIE YaCTH MUKPOCKOIA U ONUILINTE UX QYHKIUH.
2. Y0 Takoe MpeIMeTHOE U MOKPOBHOE cTeka? 1 4ero OHu HyKHBbI?

3. Hepeqncnme OCHOBHBIC IIpaBHJId pa6OTH C MUKPOCKOIIOM.

2.IIpoBeieHKE OIBITOB

O0opynoBaHKe U TOCYy/a Matepuansl ¥ peakTHBEI

1. MHEKpPOCKOTIBI 1.Bona

2. IIpenmeTHbIC ¥ MOKPOBHBIE CTEKIIA 2. Pa3zBeneHHbIC B BOJIE APOAKH
3. CTeKnsHHbIE MATOYKH 3. JIyk pemuatsiit

4. CrakaHsl

5. OunpTpoBanbHas Oymara (canderka)

6. CTEepUILHBIIN MIMaTeNb




Anroput™ TIpoBeneHus paboTHl

BOHpOCBI H 3alaHuA

1. M3yueHue cTpoeHUs PACTUTEIbHOUKIETKU
1.1.  CHATb ¢ BHYTpEHHEH MOBEPXHOCTH MSCHCTONYEIIYH
ITyKOBHIIBI TOHKYO IUIEHKY — JITHAEPMY;

1.2. TlomMecTuTh KycOYEK 3MHUASPMBI HAMPEIMETHOS
CTEKJIO B KAILTIO BOJIBI;

1.3. HakpsITh 00BEKT MOKPOBHBIM CTEKIIOM;

1.4. PaccMOTpeTh KIETKH SMUACPMBI TOAPATHIHBIM
YBEITITUEHHEM MHKPOCKOIIA

Omnpenenute GopMy KIETOK,
Haiinure sapo, Bakyonu, 000J0YKYKIETKY.
3apucyiTe HECKONBKO KIETOK SMAIEPMBI,
0003Ha4YMB HA PUCYHKE:LUTOMIA3MY, AP0, BAKYOIH,
000M0UKY KIETKH

M3ydenne cTpoeHus KMBOTHOH KIETKH
2.1.  TlpoBectn CTEPUIBHBIM IIMATENEM C JIETKHIMHAKHMOM IO
HEOY MK TIO JIECHAM;

PaCCMOTpI/ITe Ha KOHYMKC INMNATCId B KaIlCJIIBKC CIHOHB]
CJIYIIEHHBIC KJICTKU SITATEIUA

2.2. HawecTu KamesbKy CITIOHBI Ha MPEIMETHOCCTEKIIO
HAKPBITH €€ TOKPOBHBIM CTEKJIOM;

2.3, PaccMoTpeTh mpemapat mpu GOIBIIOMYBETHUCHUH C
MPUKPBITOH JAuadparMoil KOHAEHCAaTOpA.

PaccmoTpuTe Ha penapare OT/IeTbHbIC KPYITHBIC ITOCKHE
KITCTKH HETPaBUIBHON(OPMBI. BombIias yacTh KIETOK
MEpTBBIE,TI03TOMY B HUX XOPOIIIO 3aMETHO SIPO.

3apucyiiTe HECKOTBKO KIETOK, 0003HAUBTE SIAPO U
[UTOIIIA3MY.

W3ydenne cTpoeHHS KIETKH ApOKed (rpuOb)
3.1.  TloMecTHTb CTEKISHHOM MAN0YKOM KaILII0 PacTBOpa C
ITPONOKAMA HA TPEIMETHOE CTEKIIO;
3.2.  HakpbiTh e MOKPOBHBIM CTEKIOM. ECITH eCThH3IMIIKH
PKUIIKOCTH, YIQTUTE €€ C TIOMOIIIbIO (UIBTPOBANLHON OyMaru
(canderkn);
Paccmotpeth mpenapar moa MEKPOCKOIIOM

Haiimure IpojokeBYI0 KIETKY, paccMOTpeThbee hopMy
OTZICTIbHBIC YAaCTH.
3apucyiiTe HECKOIBKO KIETOK, CACTAUTeIOIUCH.

HToroBas KOHTPOJIbHAS YacTh Ha6ODaTODHOI>'I Da60TLI ( BBITIOJIHUTDH HI/ICLMCHHO)Z

1. U3 kakux OCHOBHBIX YaCTEH COCTOUT JIF00as Kiietka?
2. Yro o0miero uMeeTcss B CTPOCHUM PACTHTENBHOH M KHBOTHOM KJIETOK?

3. Uem pa3znmyaroTCcs 3TH KIECTKH?

4. Yem 00bACHUTB, 4TO, OYIYUM YCTPOCHHBIMH MO EAMHOMY ILIaHY, KIETKH BeCbMapa3HOoOpa3Hsbl 10 popme 1

pazmepam?

2. HpaKTI/IKO-OpI/ICHTI/IpOBaHHLIC PacCUCTHBIC 3aJaHUSA

[HasBanue TeMbl

HOHyJ’ISH.[I/ISI, COO6IJ.IGCTB3., 9KOCHUCTEMBI

Pesynbrar 00yueHus mo teme

OnuceiBaTh CBA3D MEKAY OpraHu3MOM U cpenoﬁ €rooOUTaHHS
VcraHaBnuBaTh CBA3b CTPYKTYPBI U CBOMCTB 9KOCHCTEM

001Me KOMIETEHIUH

0K 01, 0K 02, OK 07

Hazpanue 3ananus: Pacuer cpoka ucuepnanus IpUpPOIHBIX PECYpCcoB

dabymna: Pa3putre yenoBedeckoro odecTBa HEeBO3MOXKHO 0€3 B3aUMOJIEHCTBHS ¢ MpHpo1oi. Jlo HeKoToporo
BPEMEHU OTpHIATENbHbIC MOCIEACTBUS XO3SWCTBEHHOM M MHOW JESATENbHOCTH YeJIOBEKAa KOMIIEHCHPOBAIU
CIIOCOOHOCTBIO TPUPOJHBIX CUCTEM K CaMOBOCCTaHOBJIeHMI0. Ho K cepeanHe ABAALATOTO CTOJETHUS CUTyalHs
M3MEHUIIIACh: OKPYKalolas IPUPOHAS Cpefia yKe He B COCTOSHUM KOMIIEHCHPOBATH TIOMHOCTBIO MOC/EACTBUS BO3/IEHCTBHUS
pocTa YMCIEHHOCTU JIOAEH M pacliMpeHHs MPOU3BOJCTBA. 3arpsA3HEHbl BOJA, BO3IYX, PACTEHHUS, BBHINAJAIOT
KUCIIOTHBIE JIOXKIM, 3PO3Usl BBIBOJUT TIOUBBI M CEIbCKOXO3SMCTBEHHOrO 000pOTa, MOMSAPHBIE IbJbl TAIOT H3-3a
TOTETNEHNS KIMMara, WCYe3al0T MHOTHE BHIbl JKMBOTHBIX M PAcTEHHWi, HaceleHHe MPHOOpEeTaeT XPOHUYECKUEe
3a0oseBaHusl, pacTéT cMepTHOCTh. CyIIECTBYIONIME ceiiyac MHTEHCUBHOCTb aHTPOIIOTEHHOTO BO3AEHCTBUS BEAET HALTY

IIAHETY K UCTOLLICHUIO 1 ACTpaallii.



3ananue: OueHUTE CPOK MCUEPIAHMS MPUPOJTHOTO PECcypca, €CIM M3BECTEH YpOBEHb A0OBIUM pecypca B
TEKYIIEM TOJy, a TOTPeOIeHIE PECYpPCOB B MOCIEAYIONINE TOIBI OYIET BO3PACTaTh C 3a/laHHON CKOPOCTBIO MPHUPOCTa

exerogHoro motpebienus. Kakoi HpupomHbIi pecypc MMEET CaMblif JOITUH CPOK HCYEPIaeMOCTH M KaKoW —
Ha¥MEHbIINH?

Nudopmanus, HeoOX0aMMAS JUIS PEILICHNUS:

Tabmuma 1
Pecypc 3anac pecypca Q, Jlo6sr4a pecypea g,mipa | Ilpupoct o0bema morpebnenus pecypcalP,
MJIPJL.T T/TO] % B TOI

KamenHsbI# yromnb 6800 3,9 2
[pupommbii ra3 280 1,7 1,5
Hed1p 250 3,5 2
Keneso 12000 0,79 2,5
dochop 40 0,023 1,8
Menpb 0,60 0,008 1,7

Hunk 0,24 0,006 1,3
CauHeln 0,15 0,004 2,2
AfoMUHHN 12 0,016 1,6
VYpan 300 0,2 2

[lns pacyerta BOCNONL30BATLCA POPMYNOA CYMMbl YNEHOB PAJAE FTEOMETPHYECKOW NPOrpeccuu

=——73F (1)
roe ( - 3anac pecypcos, q - rogoBan nobeiya pecypca, TP - npupoct noTpebnexun pecypca, t -
Yueno ner.

NorapudmuposaHue soipaxedua ana Q paeT crepyowyio dopmyny Ans pacyeta cpoka
WCHEPNAHWA pecypca

QTP
h:{ 1|.'u:|}+1
t = —t—yp— (2)
in [ 14 --m]
LMD
3. Pernenne 3amau
Haspanue Tembl 3aKOHOMEPHOCTH HAC/IEI0BAHHS

OnuChIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH HU3MEHYHMBOCTH
PesynbTar 00ydeHus mo Teme

OnpenendaTs BEpOATHOCT BO3HUKHOBEHMS HACIEICTBEHHBIX MPU3HAKOB TMpH|
MOHO-, JIii-, TIOTUTAOPUIHOM W AHATM3HUPYIOLIEM CKPENMBAHUH

OO0miye KOMIETEHIUH OK 02, OK 04

®opMynHpOBKA 3aJaHUS; PEIINTE 3a/[a4l, COCTABUB CXEMBI CKPEIMBAHHUS

3aganue sBIsETCS  MPOQECcCHOHATBHO-OPHEHTUPOBAHHBIM.  3aJaud IS CTYASHTOB MOAOMpAIOTCS B
COOTBETCTBHH ¢ 00BEKTOM M3yueHus «Pactennsy, « KusotHbien umu «UemoBex».

[Tpumep 3amad anst cTyaeHTOB, oOydaromuecs MpoheccHu/CrenuanTbHOCTH CBSI3aHHONH C 00BEKTOM U3YYCHHUS
«YemoBek»:

3angada 1. V uenoBeka albOMHU3M U CIIOCOOHOCTH TIPEUMYIIECTBEHHO BIAJETh JIEBOM PYKOM — PElleCCHBHBIE
HpI/ISHaKI/I, Hacneay}omnecz HE3aBUCUMO. KaKOBBI TCHOTHUIIBI po;mTeneﬁc H0pMaHBHOﬁ HHFMGHT&HHCI‘/’I 1 BJIAJCHOIIUX
MpaBoil pyKO#H, eCi y HUX POAWICS peOeHOK albOMHOC U JieBIa’?



3amaua 2. V dyenoBeka MPaBOPYKOCTh TOMHHHPYET Haj JIEBOPYKOCTHIO, KApernia3ocTh HAJA TOTyOOrIa30CThIO.
[omyGornaspiii mpaBina >KEHWICS Ha Kapernia3oi mpaBmie. Y HUX POJWIOCH JBOE JETeH — Kaperniasblii JieBImIA W
roiybornassiii mpasma. OT BTOPOro Opaka 3TOTO ke MYKUMHBIC Kaperia3od MpaBLION POAMIOCH JEBATH Kaperia3bix
JeTei, okazaBIIuXcs npapiaMu. OnpeenuTb TeHOTHIIB MYXKUUHbI K 00SHX JKEHIIHH.

3amaua 3. V Ilern u Canm kapue riasa, a y ux cectpsl Mamu — ronyOsie. Mama 3Tux neteit rony0oriasas, XoTs ee
poxutend uMenu kKapue rasa. Kakoil mpwsHak pomunupyer? Kakoil mper a3 y mambl? Hamuimurte reHOTHIBI Beex
TIepPeUYNCIICHHBIX JIII,

Kpurepun onenvBanus:

«5» - BCE OTBETHI BEPHBI

«4y - momyIieHa ofiHa OumMOKa

«3» - nomymuIeHsl 2 OMmuOKH

«2» pomyensl 3 1 6onee ommMOOK Wik paboTa HEe BBIIOTHEHA

4. Keiic Ha anamu3 nagopmarmn

Hazpanue TeMbl buorexnomnoruu B MCIUIWHE 1 (bapMaHI/II/I

AHBHI/IS’I/IpOBaTI) ITUYCCKUC ACTICKThI COBPEMCHHBIX I/ICCJIQJIOB&HI/H‘/II B 00macTu

PesynbTar 00yuenns mo teme OMOTEXHOJNIOTUM ¥ TEHETHYECKUXTEXHOJIOTUIA

O01ue KOMIETEHIUH OK 01, 0K 02, OK 04

Kelicel ucmonp3ytoTcsi B KauecTBE OLEHOYHOTO MEPONpHUSATHS B paszaene S5 «buonorus B XKuU3HW», KOTOPBIH
ABIISIETCS. MPHUKJIAAHBIM MOAYJEM U COCTOMT M3 JABYX yacTeil. Tema 5.17 «bBHOTEXHONOTMM B U3HU KaXA0TO»
M3Y4aloTCs HE3aBHCUMO OT TIpodeccuii/crenuaibHocTell 00yJaomuxcs, TeMa 2 sBiseTcss MpodecCHOHAIBHO
HAIpaBJIeHHOW 1 MOAOUPAIOTCS B 3aBUCUMOCTH U TPO(ECCHOHANBHOI HATPaBIEHHOCTH.

[Tpusenem mpumep keiica k Teme 5.2.1. «buotexnonoruu B Meauimue u Gapmaiuny OopmMyITupoBKa 3a1aHUS:

buorexHonorust — KOMIUIEKCHAs HayKa, HAIIPaBJICHHAs HA MOJYyYEHUE LEeNeBOro NpoayKTa, ¢ HOMOUIbIO
O0n000BEKTOB MUKPOOHOT0, PACTUTENILHOTO U JKUBOTHOT'O IPOUCX0XKICHUSI.

MenuuuHckas OMOTEXHOJOTUS — OTPACIb, [elb KOTOPOH CO3JaHUE TUArHOCTHYECKHX, MPO(QUIAKTHIECKUX U
neyeOHbIX MpenapaToB, OHAa U3y4aeT BO3MOKHOCTH MCIIOIb30BaHUsS. MUKPOOPTaHU3MOB, IS MOJMYYEHHS! aMHHOKHCIIOT,
BUTAMHUHOB, (DePMEHTOB, aHTHOMOTHKOB, OPTAaHUYECKUX KUCIIOT.

Caxapnblii 1rabet — 310 3a0071€BaHie 0OMEHA BEIIECTB, IPU KOTOPOM B OpPraHM3Me HEXBAaTaeT MHCYINHA, a B
KpOBM TIOBBINIAaeTCS cojepkanue caxapa. CopepkaHue caxapa B KPOBH HEOOXOAUMO [l  HOPMAIBLHOTO
(ynxumonnpoBanus kinetok. MHCymuH, KOTOpbI BbIpabaThIBAET MOKETyJOUHAS JKele3a, 00eciednBaeT MPOHUKHOBEHUE
TJIFOKO3bI B KJIETKH, HO MHOT/IA TIPOMCXOUT cOOM BHIPAOOTKM MHCY/IMHA M KIIETKA He TIOMy4aeT HeoOXOAMMOTo MUTAHUS, a
caxap HaKalUIMBaeTCs B KPOBU. DTO MPHUBOJAKUT K BO3HUKHOBEHHIO CaXapHOro AnabeTa pa3HbIX TUIOB,0JUH U3 KOTOPBIX
ABISETCS MHCYNMHO3aBUCUMBIM. [Ipy Takom Tume caxapHoro auabera 3a00NeBIIMi JOMKEH BCIO KU3Hb BBOAUTH ceOe
MHBEKIINN MHCYJINHA.

[To nanneiM cratuctuky, B 2014 r. KonmuuectBo 60nbHBIX caxapHbIM AuabeToB B Poccuiickoit eneparmu
coctaBiio 387 mMiH 4yenoBek. [10 HEKOTOPBIM IaHHBIM 3Ta I(pa KKkl roj] yBeIuuruBaeTcs Ha 5%.

3ajanue: HaliuTe W TMPOAHATM3UPYHTE pPa3NUyHble MCTOYHMKH HHpOpMAlMK (HayyHas M y4eOHO-HaydHas
JUTepaTypa, CpecTBa MaccoBoil MHpopMalH, ceTh VIHTepHET U apyrue) norteme keiica. OTBeTbTE Ha BOIPOC Ha
OCHOBE HailleHHBIX JaHHbIX: C yeM cBf3aH pocT 3a00JIEBAEMOCTH CaXapHbIM JIHa0ETOM CpeAd B3pOCIIOro
HaceJleHUus! U oMoJIokeHue 3aboneBanus? Kakue mMepbl NpohUIaKTHKU caxapHOTo JrabeTa MOKHO pPearn3oBaTh
B MIOBCETHEBHOM JKM3HU KaxaoMy U3 Hac? Kak pa3BuBanoch NpoOM3BOACTBO HHCYJIMHA U C KAKUMHUITHYECKUMI HOPMaMH
TIPH 3TOM CTAJKUBAJIKCh Y4eHbIE?

[loarotobTe ycTHOE COOOIIEHHE C TIPE3EHTALUEH, B KOTOPOM HEOOXOAMMO OTPA3HTh:

1. CaxapHslii 1rabeT — MPUYMHBI, CUMIITOMBI, THATHOCTHKA W JICUYCHHE;

2. PacnpocTpaHeHHOCTh CaxapHOTo [uadeTa Cpeau HaceJeHHs CBOET0 PerHoHa 3a MOCJIEAHHE TPH TOja,
TNPOAHANM3UPOBAB HAyYHbIE MyONMKAIMK U CTATUCTHYECKYIO OTYETHOCTD (B TOM YHUCIE OTYETHI I'0CcyqapcTBEHHOTO peecTpa
CaxapHOro auabera);



3. PacipoctpaneHHOCTb caxapHoro jauabera cpeiu HaceneHus Poccuiickoil denepaunmu 3a mocneaHue TpH rofa,
TIPOAHATM3UPOBAB HAYUHbIE MyOIMKALMM M CTATUCTUYECKYIO OTYETHOCTB(B TOM YHCJIE OTYEThI [ 0Cy1apCTBEHHOTO peecTpa
caxapHoro auabera);

4. IIpeanonaraemble IPUYUHBI U3MEHEHNUS 3a0071€BAEMOCTH CaxapHbIM 11a0eTOM U HXOOOCHOBAHUE;

5. BO3MOKHBIE TIPOQHUIAKTHYECKHE MEPOTPHATHS;

6. MeTozpl MOTy4eHHsI MHCYITMHA,;

7. OTpasute STHIECKUE ACTIEKTHI HCTIOIb30BAHMS OMOTEXHOIOTHIA TIPH TIPOU3BOICTBE HHCYIUHA.

JInst co3aHus KayecTBEHHOH Npe3eHTaluu HeoOX0MUMO cOOMI0faTh psAATPEOOBaHMI:

OO6ume 1. TlpeseHtarys 10MKHA HAYHHATHCS C THTYIBHOTO CIAiifa, TIEYKA3bIBACTCS TEMa, CBEACHHUS
TpeOoBaHusA 00 aBTOpE M T.II.
2. Ha crnaiinax HeoOX0mUMO pa3MemiaTh TOJbKO TE3MChI, KITFOUYEBBIC CI0BA, TPadUUecKue MaTepHaibl
(cXeMbl, PHCYHKH, TaOMHIEl, (OTO UT.11.).
Hcnonb3oBath eauHbl cTHIb 0DOPMIEHHS.
4. KonndecTBO cnaimoB AOMKHO OBITH TOCTATOYHBIM IS PACKPBITHSATEMEI, HO He Oomee 20-Tw.
IpudTe! 1. Cruemyer ucronb30BaTh CTaHAAPTHBIC, IIMPOKO PACHIPOCTPAHCHHbIC MPH(TH, TakWe Kak Arial,
Tahoma, Verdana, Times New Roman, Calibriu ap.;
2. Pasmep mpudra 115 3ar00BKOB — He MeHee 24, 11 nHdopmarmn Hemenee 18.
3. He pekoMeHyeTcst HCMOMb30BaTh PA3HbIE THIIBI LIPU(PTOB B OHON MPE3CHTALMH.
4. Jins BbigeneHus MHGOPMALIMH CIIEIyeT HCTIOIb30BATh KUPHBIN MPHU(T, KYPCHB UIH OTYEPKUBAHNE.
5. He 3n0ynotpe0msth mpomucHbIME OYKBaMH.
®own 1. JKenarenpHO MCTOJB30BaTh OJHOTOHHBI (JOH HESPKHX MACTENBHBIXTOHOB.
2. Jlns hoHa MpPEAMOYTHTEIBHBI XOMO/HBIC TOHA.
Hcnosnb3oBanne 1. Ha omHoM craiine pekOMEHIyeTcs HCTOb30BaTh He Gonee 3-X MBETOB:OMH Ui (JOHA, OTHH I
LBETa 3ar0NOBKA, OIMH ISl TEKCTa.
2. Jlns oHa M TEKCTA UCTIONB30BATh KOHTPACTHBIC L[BETA.
[Ipencrasnene 1. Pexomenyercs MCIONBb30BaTh KOPOTKHE CIOBA U TMPEIIOKECHHS.
uH}opMaIHH 2. MUHUMI3HPOBATH KOJHYECTBO MPEIOrOB, HAPEUHil, NIPUIATaTeIbHBIX.
3. 3aronoBKH JOKHBI TMPHUBICKATH BHUMAHHE aYIUTOPHH.
O0Bem He crout 3amonHsATh OJWH CNAH] CIUIIKOM OOJNBIIAM 00bEMOM HH(OPMAIUH: JTIOIU MOTYT
uH(bopMarmu eIMHOBPEMEHHO 3aIIOMHHTH He Oosiee Tpex (akToB, BBIBOLOB, ONPEAEICHHUIL.
5. YuebHo-ccne0BaTeNbCKUi MPOEKT
Hazganue Tembl br03KOIOrMYECKUIT IKCIIEPUMEHT
[IpoBouts  OHO3KONMOTHYECKKH dKcmepumeHT [lmaHnpoBaTh  OHO3KOMOTHUECKHH]
bkcrepiMeHT MHTeprpeTHpoBaTh pe3ylnbTaThl MPOBEJEHHOTO OHOIKOIOTHYECKOTO
Pesynbrar o0ydeHns mno teme bKcrepiMenTa ¢ HCTI0NB30BaHHEMKONTHYECTBEHHBIX METOIOB
0011e KOMIETEHIUHA OK 01, OK 02, OK 04, OK 07

YuebOHo-ucCneIoBaTENbCKHIT  MPOEKT  ABNISAETCS OCHOBHBIM — CMOCOOOM — OLEHKH — pE3yJbTaToB  00ydeHwus,
c(hopMUPOBaHHBIX Y 00yUaIONIUXCS B X0JIe 0CBOSHHS pasjena 6 «broskonornyeckue HeceioBaHus».

Cpemy pa3mMYHBIX TEXHOJOTMH IPOEKTHOE O0O0ydeHHe o0najaeT pAJoM HPEUMYILIECTB: MO3BOJISET
00y4aroIeMycsi CaMOCTOSTENIbHO (TIPK KOHCYJIBTAaTUBHON MOJIEPKKE Tpero/iaBaTesisi) 100bIBaTh 3HaHUs, padoTas ¢
MHOTOYHMCJICHHBIMH HMCTOUYHHMKaMU HH(OpManuy, npubopamu u J1abopaTOpPHBIM 000PYAOBAHHEM, U OAHOBPEMEHHO
B JIJIOBOM OOIIEHUHM C OJHOTPYMITHUKAMHU Pa3BHBaTh KOMMYHHKATHBHBIC YMEHHS U HABBIKH.



JUst yueOHO-UCCIIe10BaTeNnbCKOro MPoeKTa B paMKax OMOJIOriy HauboneeonTuManbHa rpynmnoBas opma paboThl
HaJ{ IPOEKTOM.

Tembl yueOHO-HCCITEIOBATENBCKOTO MPOEKTA, MPUBEICHHBIC HIKE, SBISIOTCA NPUMEPHBIMUA M MOTYT OBITh
MOZIEPHU3UPOBAHBI 10| PETHOHAIbHBIE OCOOCHHOCTH M C YYETOM IOIydaeMoOW ydaumumucs npodeccuen
(cenuanbHOCTHIO):

[IpumepHble TeMaTHKH y4eOHO-UCCIEI0BATENBCKOIO HPOEKTa:

1. Ouenka kavecTBa aTMOC(EpPHOrO BO3IyXa

2. OueHKa KayecTBa M0YB METOJOM (DUTOTECTUPOBAHKS

3. Onenka kayecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB MOOPTAHONENTHYECKUM U (DU3HKO-XMMUYECKIM CBOHCTBAM

4. Bnusinue [1AB Ha pocT 1 pa3BuTHE CEMSIH BHICHIMX PACTCHUI

5. BimsiHue coneBoro 3arpsA3HEHMs Ha POCT U Pa3BUTHE CEMSH BBICIINXPACTCHHIA.

Crpykrypa yueOHO-HCCIIEe0BATENBCKOIO IPOEKTa BKIIOYAET MATh OCHOBHBIX JTAlla.

OcCHOBHBIE IIarW MEPBOTO 3Tala BBINOJHEHUS MPOEKTa: 0OOCHOBAHME AKTyalbHOCTH BBHIOPAHHOH TEMBI,
BbIBJICHHE TTPOOJIEMBI HCCIIE0BaHUS, (OPMYIUPOBAHUE TUIIOTE3bI, IOCTAHOBKA LIEJH U 3a7a4 MCCIEI0BaHus, BBIOOD
METOJIOB HCCIIEI0BAHHA, BEIOOP TOYeK 0TOOpa Mpod Ha TEPPUTOPHH MCCIEIOBAHMSA, ONpenerneHue GopMbl Mpe/CTaBICHHS
Pe3yJIbTaTOB UCCIEI0BAHNS, ONPE/IEIEHHE ITANOB U COCTABIIEHHE IIIaHA HCCIIEIOBAHMUS.

Bropoii sran Briouaer B cebs MOArOTOBKY HEOOXOAMMOM IMOCY/ABl M Marepuana s SKCIepPUMEHTa,
NPOBEJICHHUE HKCIIEPUMEHTA, TIEPUOMUECKYIO MPOBEPKA TEUCHHS 3KCrepuMeHTa/ cOop MaTepuana B BBIOPAHHBIX TOUKax
otbopa mpoo.

B nepuon tpeTbero stama npoesieHns OHO3KONOTHYECKOr0 HCCIe0BaHus, 00yyaroluecs oMyYaroT NepBUYHbIE
SKCIIEPHMEHTAIbHBIE JIAHHBIC, TPOBOIAT CTATUCTUYECKYI0 O00pabOTKY IONYYEHHBIX [aHHBIX, MPOBOIAT AHAIM3
Pa3IUYHbIX HCTOYHUKOB HH(OPMALMU B PAMKAX TEMBbI IPOEKTA.

Ha derBeprom »otame, oOydaromuecss BBIABIAIOT 3aKOHOMEPHOCTH MEXTy HCCIEAYEeMBIMH O0BEKTaMH,
TIPOLIECCAMU U SIBICHUAMY, (HOPMYITUPYIOT BBIBOBI M Pa3pabaThIBaOT MPOTHO3bI, IPOBOJAT OLEHKY KAauecTBa UCCIELyeMOro
00BeKTa 110 pe3ysbTaTaM OMO3KONOTMYECKOr0 aHAN3A.

Ha 3aBepiuatoriem stane mpoBOAUTCS 0QOpMIIEHHE PE3yJIbTaTOB BBIIOIHEHUS Y4eOHO-HCCIeI0BATENbCKOrO
TIPOEKTA B COOTBETCTBUM C 33[AHHBIMU TPEOOBAHUAMH U MPECTABICHHE PE3YIbTATOB HA 3AIIUTE TIPOCKTA.

[TpuBeneM mpuMep ONMMCaHUS 3TANOB BHIMOJIHEHUS Y4eOHO- HCCIe0BaTeNbCKOrO IPOEKTa:

VBaxaemble cTyneHTh! B pamkax mpoekra BaM HEOOXOAMMO MPOWTH MATH 3TaNmoB paboOTHl Ha ydeOHO-
HCCIIEI0BATEIbCKUM TIPOEKTOM OT BBIOOpA TEMbI OMYONMUYHOMA 3alIUThl MOMYYEHHOTO PE3yNbTaTa.

Ha nepsom 3rane:

- c(hopmMHpoBaTh KOMaH[Iy MpoeKTa (2-3 uenoBeka);

- BBIOpaTh TeMy Y4eOHO-MCCIEI0BATENBCKOTO MPOEKTa;

- 000CHOBATh aKTYalbHOCTh BBIOPAHHON TEMBI;

- BBISIBUTH MPOOJIEMbI MCCIE0BAHNSA, CHOPMYIUPOBATH TUMOTEY;
- noa00paTh METOIb! HCCEN0BAHMS B PAMKaX CBOETO IMPOEKTa;

- BbIOpaTh TOYKM 0TOOpa Mpod Ha TEPPUTOPUU UCCIIEOBAHUS

- c(opMyIMpoOBaTh LEMM U 33/[a4dl MCCIIEI0BAHNS,

- COCTaBUTH IlJIaHA HMCCIICIOBaHMA.
Ha BTOpPOM OJTalIC:

- OATOTOBUTD HCO6XOZ[I/IMYIO ocyly n Mar€puaia NIAIKCIICPUMCHTA,

- TIPOBECTH SKCIEPUMEHTA, MEPUOAMYECKH TIPOBEPSSA €ro TeueHue (MPU JJIUTENbHOM MOCTaHOBKE OIbITa)/ coOpaTh
Matepual B BbIOPaHHBIX TOYKaX 0TOOpa mpoo.
Ha tpersem arare:

- TIOJIYYUTh IEPBUYHBIE SKCICPUMEHTAIIBHBIC JAHHBIC;
- TIPOBECTU CTATHCTUYECKYI0 00pabOTKy MONy4eHHBIX AaHHbIX;Ha ueTBepToM 3Tarme:
- BBIBUTH 3aKOHOMEPHOCTH,

- chopMynipoBaTh BBIBOJAB M JaTh MPOTHO3 WM OLEHKY KauecTBa MCCIeIyeMOro oObeKTa MO pe3ylbTaTaM
OHO’KONOrMYECKOT0 aHATN3A.
Ha 3aBepmaromem srarne:



- O(i)OpMI/ITB pE3yIbTaThl BBIIOJIHCHHUS y‘ICﬁHO-I/ICCHGZ[OB&TGJIBCKOFO MMPOCKTa B COOTBCTCTBUU C 3aJaHHBIMHA

TpeOOBaHHAMY,

- [IOAATOTOBUTb YCTHOE COOOLIEHUE U NPE3EHTALHIO;

- IIPE/ICTABUTh PE3YJIbTAThl BHIIOIHEHUS YUeOHO-HCCIIEIOBATENBCKOTO POEKTA HA 3ALUTE.

[Ipumep BBIONHEHUS IIPOEKTA:

Hasanue npoexra: OnieHka kauecTBa aTMOC(EpPHOro BO3yXa 110 XBOE COCHbI OOBIKHOBEHHOM.

[IpoGnema uccneoBaHus: ONpEACICHUE UCTOYHMKOB 3arPA3HEHNS BO3/yXa HA TEPPUTOPUHM HACEIEHHOTO MyHKTa
Ha OCHOBAHUM ITIPOBEJICHUs HKCIIPECC- OLEHKU KayecTBa BO3/yXa MO COCTOSHHUIO XBOU COCHBI OOBIKHOBEHHOH C
OIIpEZIEICHAEM KJIacca 3arps3HEHNs BO3AyXa.

Ilenp mpoexTa: OMpeAeNuTb 30HbI PA3HOH CTENEHM 3arps3HEHMd, C YKa3aHMEM UCTOYHHMKA (MCTOYHUKOB)

3arps3HEHus.

3ajaun mpoexTa:

1. BriOpaTh TeppUTOPUIO MCCIIEI0BAHKA M TOYKM OTOOpa MaTepuana;

2. [IpoBecTH OIIEHKY MOBPEKICHUS U YChIXaHHUS XBOM;

3. OmnpesienuTh KJacc 3arps3HEHHs BO3IYXa;

4. Pazpabotarb kapTy 3arps3HeHus BO3IyXa, Ha KOTOPOH OTMETUTH 30HBI Pa3HOU CTETIEHHU 3arpsA3HEHUS
BO3JyXa U UICTOYHWKH 3arpA3ZHCHUA,

5. [loaroToBuTh ¥ MyONMYHO 3AIIUTHTH PE3YNbTATHI TMPOEKTa B KOMaHAe. Pesynbrar mpoekTHOH paboThl
o0yyaromerocs:

Kapta cremenu 3arps3HEHHOCTH aTMOC(EPHOrO BO3AyXa HA TEPPUTOPHU HCCIEIOBAHUS C yKa3aHHEM
VICTOYHUKOB 3aTPA3HEHHUS; IPE3CHTALUS Pe3yIbTaTOB UCCIICOBAHMUS.

®opMa mpecTaBNeHNs Pe3ynbTaTOB MPOEKTHOH PabOTH:

3amura npoeKTa ¢ UCIOoIb30BaHUEM CPEJCTB BU3YaIU3aLUK UIEMOHCTPALUY IIPOIYKTA.

Boinonnenue mpoexTa:

Bonpocs! s omycka K IpoeKTHol padote

1. ChopmynipoBath Lelb MIAHUPYEMOTO KCIEPUMEHTA.
2. Kakue moxasareny MCIONB3YIOTCS IS OLEHKH KauyecTBa aTMOC(EpPHOTOBO3IYXa IO COCTOSHUIO XBOU.
3. Kaxue uctounnku 3arpssHeHus aTMOC(epHOro BO3IyXa €CThb B BalleM PailOHEITPOKUBAHUS.
4. [lepeuncnuTh OCHOBHBIE 3TAmbl ONPEIENCHUS YMCTOTHI aTMOC(EPHOTO BO3AYXaIrlo COCTOSIHUIO XBOU.
5. Kaxue kmacchl moBpexICHMS XBOU UCMONB3YIOTCSA B JAHHOW MeETO[UKe?
6. [lepeuncnute U oxapakTepu3yiTe KIacChl YChIXaHUS XBOU.
7. Kakue knacchl 3arpsa3HeHNs BO31yXa BBIIEIAIOT!
8. Omummre mpaBuia 0TO0pa MaTepuana.
9. Kakue 3arps3HUTENN BBI3BIBAIOT OBPEKICHUS XBOH?
10. Kax ompenenuts mpoaoKUTENBHOCTD KU3HH (MAaKCUMAIBHBIA BO3pAcT)XBOU?
11. OT 4Yero 3aBUCUT BBIOOpP PACCTOSHHSA MEXITY TOUKAMH MCCIIEOBAHUSA?
12. XBOI0 KaKkoro rojia He00X0MMO COOpaTh ISt POBEICHHS OLIEHKH COCTOSTHUSIATMOC(HEPHOTO BO31yxa?
OTansl IpoBeJeHns pPaboThL:
1. IToaroToBUTEIBHBIN:
- BBIOOP TEPPUTOPHH M TOUEK HCCIIEHOBAHNS;
- cOop matepuana,
2. Kamepanbhas o0paboTka cobpaHHOro Matepuana.
1. BeiOpats Touku uccnenoBanus, npuMepHo 4 — 5. To4YKM JOJKHBI HAXOAUTCSA HA OJHOM JIMHUM MO Mepe
yHaJeHus OT IOTEHUHMAIbHOTO MCTOYHMKA 3arpsA3HEHHs B Ballell MECTHOCTM — HACEJIEHHOIO IYHKTa,

MIPOMBIIIUICHHOTO TPEANPHATHS WM aBTOMArucTpaan. JKenaTenbHO pacrosarat TOUYKH MO JMHAHM MPEe0OIIafaroIix
BETPOB— B TY CTOPOHY, B KOTOPYIO BETEp CHOCUT NOTEHIUAIbHbIE3aT PAHAIOLINE BELIECTRA.

PaccrosiHne Mexay TOYKaMH 3aBHCHUT OT MOITHOCTH HMCTOYHMKA 3arpsi3HeHus. Ecimm 310  Gombmion
HACEJEHHBI MyHKT C MPOMBIIUICHHBIMUIPEANPUATUAMA U MHOTOUMCIEHHBIM aBTOTPAHCIIOPTOM, TO PacCTOSHUE
MEXKTy TOUKaMH MOTYT OBITh B mpenenax 1 kM (manpHss miormanka OyaeT yaaneHa oT ropojaa Ha 5 km). Eciu ato
HeOobIIas KOTeNbHAs, TO PAaCcCTOSHHE MEXAY Miomankamu MoxeT coctaBimsate 400 — 800 merpos. Ecim ato
aBtoTpacca, To 20 —200 MeTpoB (B 3aBHCHUMOCTH OT MOTOKA aBTOTPAHCTIOPTA).



2. B kaxmoit Touke oOcnenoBaHust HEOOXOAUMO OTOOpaTh MOJIOABIC JEpPeBbs, BHICOTON 1-1,5 M ¢ GOKOBBIMH
noberamu He MeHee 8.
3. Omnwcath BBHITONTaHHOCTD Y4aCTKa, IPHCBOMB COOTBETCTBYIOMIMI Oau (1 —BBITANTHIBAaHMS HET; 2 — BBITONTAHbI
TPONBI; 3 — OCTAanoCh HEMHOTO TPaBbI BOKPYT AEPEBHEB; 4 — HET HH TPaBBl, HU KYCTApHUYKOB). [Ipu BBITONTaHHOCTH
TePPUTOPHH, OLICHUBaeMOi OayutaMul 3 uin 4 oleHKa aTMOC(EPHOTO 3arpsA3HEHNs HE BO3MOXKHA.
4, Ha BricoTe cBOero pocta codpath ¢ kaxmoro aepesa (1 mepeBo B opHOMTOUKe) O 30 XBOMHOK (CyMMapHO
150 xBOMHOK). XBOMHKH JOKHBI OBITH B BO3pacTe 2 JIET, TO €CTh HaJ0 OpaTh 00pasipl XBOM C MOOETOB BTOPOTO Tofa
KU3HH

— U7t BceX TOYEK OJJMHAKOBO PHC. 1.

MY TOEEH

boxoBHEe Dobern

oceBol mober
1roga

oceBof mober
2roga
ocepofl mober
3 roma

Puc.1. Yactu BeTBH XBOIHOTO JepeBa Ciyxkaie OHOMHIMKATOPAMU

5. OueHuTh NPOJOKMTEILHOCTh JKU3HA XBOM HAa BETBH, C KOTOPOH OTOMpAroTcs
XBOMHKH, 110 0XBOEHHBIM y4acTKaM OCEBbIX 100€r0B B COOTBETCTBUU C PUCYHKOM 2.

[TonHbli BO3pacT XBOM ONpENENSAETCSs YMCIOM YYACTKOB OCEBBIX MOOEroB C MOJHOCTBIO
COXPAHEHHO XBOEH ILIIOC JOJI COXPAHEHHOM XBOM Ha CIIEAYIOIEM 3aHUM Y4aCTKe.

Puc. 2. Cxema onpeneneHus MpoAOKUTETbHOCTH KU3HH XBOU COCHBI

6. TIpoby ¢ Kaxm0i TOYKH HA0 IOMECTUTH B OT/E/IBHBIN TAKET (JTydIne OyMaKHbIi) U cpasy
moAmucaTh ero (ykasplBaeTcs JaTa; To4ka OTOOpa; CTENeHb BBITONTAHHOCTH — yYacTKa,
TPOJIOKUTETLHOCTD JKI3HH XBOU Ha BETKE, OTKy/a O€pPYTCSl XBOUHKH).

2. IlpoBencHue OMBITOB
2.1. AnropuTM ompefeneHus KIaccoB MOBPEKIEHNS U YCHIXaHUS XBOM

OGopynoBanne u mocyja Marepuan




1. JIyna 1. XBos cocHBI B Bo3pacTe 2 JeT, He MeHee 30 mTyk

2. Jluneiika wim MIIIAMETpOBas Oymara

AJ'II‘OpI/ITM IMPOBCCHUA OIIbITa

BOHpOCLI " 3aJaHus

OCMOTpPETh XBOIO IIPH ITOMOIIIH JTYITBL.

PasmennTe BCIO XBOIO Ha COOTBETCTBYIOIIME KJIAcCHl IIO
[IpU3HAKaM TOBPEKJICHUS U YCBIXaHUS COTJIACHO OIICHOYHOM
rabymne 1 u pucyHnky 1.

[lomcunTaTh KOJTUYECTBO MOBPEXKIESHHBIX XBOMHOK B KaXKIOM
KJacce.

[TogcunTaTh KOJIMYECTBO XBOMHOK C IMPU3HAKAMHU YCBIXaHUS
10 KJIaccam.

1. 3aHecTn JTaHHBIE 10 KOJINYECTBY|
MOBPEXKACHHBIX XBOWHOK B TAOIHUILY 2.

3aHECTH JIaHHBIC 10 KOJMYECTBY XBOWHOK (|
[MpU3HAKAMU YChIXaHHs B TAOIUILY 3.

2. PaccunmTaTh IPOLCHT TMOBPSKICHHBIX U
XBOMHOK C TPU3HAKAMU YCHIXaHUS OTHOCHUTEIBHO
00IIIEr0 KOJTMYECTBA COOPAaHHBIX XBOMHOK.

Orenounas tadauma

Tabmuma 1
OrieHKa MOBPEKICHUS U YChIXaHUsI XBOU
Kacc moBpexxaenws / Kiacc .
Byl MOBpeXICHHUI XBOH IXapaKTepHCTHKA YChIXaHHS XBOU
YCHIXaHHS
KIT1/KVY 1 XBomHKa 03 ImATeH Het cyxux y4acTkoB
IXBOMHKA C HEOOJIBIIIUM YHUCIIOM
KIT2/KVY 1 Het cyxux y4yacTkoB
MEJIKHX TATCH
XBOHMHKA C OOJIBITUM YHCIIOM
KIT3/KY 2 'Ycox KOHUUK 2-5 MM
MEPHBIX U KENTHIX MATCH
-/KY 3 - 'Ycoxma 1/3 XBOMHKH
JKY 4 'Y coxi10 ©0Jiee OJIOBUHBI XBOMHKH HJTH
BCSI XBOMHKA KEJTas U cyxast




Knacce! nmoBpexneHHA (HEKPO3kI) 1 2 3

Knacchl yceIxaHus 1 1 1 2 3 4

Puc. 3. Knaccbl moBpexaeHUs U yChIXaHUS XBOU

3. ObpaboTka pe3ynbTaToOB OMBITOB

Tabnuua 2
OnpezeneHue Kinacca NOBPEKIEHNS XBOU
Kirace KII'1 KII2 KII3
MOBPCIKACHUA
XBOH
Homep XBoHHKH 0€3 MATeH XBOUHKH C HEOOJBIINM XBOHHKA ¢ OOJIBIINM YHCIIOM
ACPCBa YHUCJIOM MCJIKUX IIATCH YCPHBIX M KCITBIXITATCH
ILT. % IIT. % IIIT. %
1
2
3
Mecto ot6opa
Matepuana
BriBog: % XBOHHOK — 0€3 MATEH, Ha % HeOOIBIIOE YUCIO METKUX
TISATEH JKENTOTO 1BETA, Y % MHOTO TISITEH TI0 Beeil JumHe. TakuM 00pa3oM,JOMHHHPYET
KJ1acC TIOBPEXKICHUS XBOH.
Tabnuia 3 Onpenenenne knacca yChIXaHUsS XBOU
Kiace KV1 KV 2 KV 3 KV 4
TIOBPEKICHHS
XBOU
Howmep Y XBOMHKH HET Vcox KOHYHUK Ycoxna 1/3 Ycoxio Oonee
J€pEBa CyXHX Y4YaCTKOB XBOWHKH Ha 2-5 MM XBOHMHKH IIOJIOBUHBI XBOMHKHU
WJIM BCSI XBOMHKA
KeITas u cyxas




IIT. % IIT. % IIT. % IIT. %

2

3

Mecro otbopa
Marepuana

BriBog: . % XBOMHOK OTCYTCTBYIOT CYXHE€ YYacTKH, Y % yCOX KOHUMK XBOHMHKH %
— K b y
yCOXJIa TPETh XBOMHKH, % XBOMHOK — IIOJIHOCTBIO cyxue. Takum 00pa3oM, JOMHHHPYET KIace
TIOBPEKICHUS XBOH.

Cnenaiite BBIBOZ O YMCTOTE BO3/lyXa Ha MCCIEAYEMON TEPPUTOPHH 110 TaOIHUIIE 4.

Kiacc anctoThl BO3ayXa OIpEACIICTCA IMpU MEPECCUCHNN KiIacCa IMOBPEXKACHUA XBOM HA
noberax 2 rojia )xu3Hu U MaKCUMaJIbHOI'O BO3pacTa XBOU HABCTKE.

Ta6HI/II_[a 4 Onpez[eneHHe KJlacca 3arpA3HCHUSA BO3JyXa

5 Knacc moBpexieHus xBou Ha moderax 2-rorojia xu3Hu

MakcumanbHbIi BO3pacT
XBOH 1 2 3

4 1 I— 11

11 1

3 1 11 r—-I1v

2 1T IIT v

2 — v V-V

1 — v V-VI

1 — — VI

VYcnoBHble 0003HaueHHUs Kiacca 3arpsizHeHust Bo3ayxa: | — wmaeanbHo wumctebiif; II — umersiif; 1T —
OTHOCHUTEINIbHO YUCThIN («HOpMa»); IV — 3arps3HeHHsbI («TpeBoray); V — rps3Hbli («omacHo»); VI
— OUYEHb TPA3HBIN («BpeIHOY), ( — ) HE BOBMOXKHBIE COYETAHMUS.

3aBepiiatonuii atamn: Pa3paboTka KapThl CTENIEHU 3arpsi3HEHHOCTH aTMOC(EPHOro BO3AyXa Ha TEPPUTOPUN
WCCJIEIOBAHMSI C YKA3aHUEM HMCTOYHMKOB 3arpsA3HEHMsI; IPE3EHTALNS PE3yJIbTaTOB UCCIIEI0BAHUS.
[TonroroBka yCTHOTO COOOIIEHUS U MPE3EHTALUH 110 Pe3y/IbTaTaM IPOBEJECHHOTO UCCIIEI0OBAHUS.

TpeboBaHMs K yCTHOMY COOOIIEHUIO:

MPOJIOKUTENBHOCTE: 710 10 MuH;

CTPYKTypa: KpaTKasi aKTyaJbHOCTb HCCIIEJI0BaHMs, TUIOTE3a, IIeNb, 3a7auyd, OOBEKTbl U METOpbI,
MOJIy4Y€HHBIE PE3YJbTaThl U UX 00CyKIeHuE (IIpeicTaBIeHHE MPOIYKTa), BHIBOBI.

TpeboBanus K CTPYKTYpe MPE3EHTAIIH:

TutyneHbIN cnaiig. B BepxHel yacTu ciaia HeOOXOIUMO OTpa3uTh MHGOpMaIHio 00 00pa3oBaTeIbHON
OpraHM3alyy, B KOTOPOW MPOBOINIIOCH UCCIEN0BAaHUE. B IEHTpaIbHOM YacTy cilaiie yKa3bIBaeTCs
TeMa y4eOHO-HMCCIIeI0BAaTENbCKOTO MPOEKTa. B HMKHEM YacTu clpaBa YKa3bIBAIOTCS YYaCTHUKU
IPOEKTa, BHIMOJIHABIINE PadoTy;

AKTyanpHOCTB;

I'unoresa, nens, 3agaun;




OOBEKTHI U METOJIBI UCCIIETOBaHMS (MOTYT OBITH pa30UTHI Ha J1Ba ciaiina u 6oiee);

Pesynbrarel mccnenoBanuii. MoryT OBITh NpEACTAaBICHBI B BHJEC PHCYHKOB, TpadukoB, ¢ortorpaduii,
TaOJMI, KOTOpBIE JOJDKHBI MMETh CKBO3HYIO HYMEpalMI0 M Ha3BaHHWE. KOJUYECTBO CIIalJIOB
3aBHCHUT OT 00beMa MaTepuaia, HO He JOJDKHO MPUBBIIIATE OTBEACHHOIO BPEMEHU Ha COOOIIEHUE.
MOo>KHO TIpeACTaBIATh MaTepHall He B TOJTHOM 00bEME, a TOJIBKO CaMbl Ba)KHbIE MOMEHTHI;

BriBogsr;

SaxmrountenbHbIN («brarogapro 3a BHUMaHHE» WK «Criac00 3a BHUMAHUEY).

JUist co3nanus KadeCTBEHHON Mpe3eHTAlMK HE00X0quMOo co0I0aaTh paaTpeOOBaHMI:

O61ue TpeGoBas [Ipe3enTanus T0MKHA HAYMHATBCS C TUTYIIBHOTO CITAi/Ia, T/ie YKa3biBAETCsS TeMa, CBEICHUS 00 aBTOpE
W T.I0.

Ha cnaiinax HeoOXofuMO pasMemiarh TONBKO TE3HCHI, KIIIOUEBBIC CIOBA, TpaiuecKie MaTepHAaIbl
(CXeMbl, pUCYHKH, TaOIHIIBL, (HOTO M T.IL.).

Hcmonb30Bath eIUHBIA CTHIE O)OPMIICHHS.

KonmuuecTBo caimoB JOKHO OBITh TOCTATOYHBIM VTS PACKPBITHS TEMBI, HO He Gonee 20-Tw.

LIprcrer Crnemyer wWCHomp30BaTh CTAaHAAPTHBIC, IIHPOKO PACHPOCTPAHEHHBIE MPHQTHL, TaKue Kak
Arial, Tahoma, Verdana, Times New Roman, Calibri u 1p.;

Pasmep mpudita mist 3aronoBkoB — He MeHee 24, nist uHGopMauu He MeHee 18.
He pexomenyeTcs UCII0Ib30BaTh pPa3HbIE THIIB! LPH(TOB BOIHOMN PE3CHTALIHHL.

Jis  Beigenenus MHGOPMAUMM  CIEAYeT HCIONB30BaTh JKUPHBIH MPUQT, KypcuB Wiy
0/T4epKUBAHHE.

He 3m0ynotpeOnaTh mponucHBIME OYKBaMH.

Don XKenatensHo UCII0JIB30BATh OJJTHOTOHHBIN (OH  HEAPKUXNACTENBHBIX
TOHOB.

Jlns hoHa MPEATmOYTHTENbHBI XONOIHbIE TOHA.

Mcnonb30BannenBeTa Ha omHOM craiijie peKOMEHIyeTCs HCMOJb30BaTh He 00s1ee3-X IBETOB: OMUH s (OHA, OHH it
3ar0JI0BKa, OIUH I TEKCTA.

Jlis GoHa M TEKCTa MCIONB30BaTh KOHTPACTHBIC 1BETA.

[Ipencrasnenue Pexomennyercs UCIIOJB30BATh KOpPOTKHE cjoBa u
MH(OopManuu [TpeI0KESHHSL.
MuHEMH3HPOBATH KOJIMYECTBO TIPELIOrOB, HAPEUHH,
pHIaraTeabHBIX.

3aroI0BKH JNOJDKHBI TIPUBJICKATh BHUMAHHUC ayIUTOPUH.

OO0BeM nHpOpMAIIH He crout 3amoiHATh OWH CHall CIMIIKOM OOJIBIIMM 00bEMOM HH(POPMAIUK: JTIOAU MOTYT
e IMHOBPEMEHHO3aNOMHHUTb He 0osee Tpex (akToB, BBIBOJOB, ONpPEACICHHIL.

2.1.  OueHouHbIE CpeACTBA PYOEKHOro (TEMATHYECKOr0) KOHTPOIS MO AMCUMILINHE «bromorusy»

PyGexHbIit KOHTpOIIb 1O UCHUILIMHE «bronorusy» npoBoauTcs B OopMe KOHTPONBHBIX pabOT Ha OT/EIBHBIX
3aHATUAX TI0CJIE 3aBEpLICHUS W3Yy4YEHHUs INEPBOrO, BTOPOrO, TPEThEro M uerseproro pasnenos. [locne 3aBepuienus
nATOropaszena pyoekHbIi KOHTPOJIb TPOBOAUTCS B (hOPME 3AIUTHI Kelca: Mpe/ICTaBIeHHS Pe3yIbTaToB PelIeHHUs
KelcoB (BBICTYIIEHHE ¢ Tpe3eHTarmeil). PyOexHblii KOHTpOJb IIECTOTO pasiena MpPOBOAMTCS B (OpMe 3alluThl
NPOEKTa: MPEACTABICHUS PE3yJIbTaTOB BBINOJHEHHS Y4eOHO-UCCIENOBATENBCKOIO IMPOEKTa (BBICTYIUIEHHE C
NPE3EHTALUEN).

[Ipumepsl 3a1aHUil [T K&KIOTO THMA PYOEKHOTO KOHTPOJ.

1. KoutponbHast pabota «MonekymspHBI ypOBeHb OpraHM3alK >KMBOro». B pe3ynbraTte OCBOEHHS IEPBOTO
paznena «Knerka — CTpyKTypHO-(YHKIMOHATbHAS €IMHUIA KUBOI0» OOYHAIOIINECS CMOTYT:
- XapaKTepu30BaTh CTPOCHHE M (DYHKIMH OCHOBHBIX OMOMONMMEPOB, KIETKHH €€ CTPYKTYPHBIX JIEMEHTOB;
- ONIPEENATD PE3YNIbTaThl U3MEHEHNUS TEHETUUECKOTO KOZIa B IPOLIECCAX MAaTPUYHOTO CHHTE3A,



- OpPraHU30BBIBATH HAOMIOACHHE OUOTOTHYECKHX OOBEKTOB HA MONIEKYIIPHOM U KIETOYHOM YPOBHE.

KonTtponbHast pabota mpeacraBiser coOoi 3aiaHus B TECTOBOH (pOpMe pa3IMUYHOTO YPOBHS CIIOKHOCTH:
«HMU3KUI», «CPEIHUI» M «BBICOKMI». B 3aBHCHMMOCTM OT THIA M TPYAHOCTH 3aJaHHUS €ro BBINOJHEHHUE
OLICHUBAETCS Pa3HbIM 4KMCIOM OansioB. BrlmonHeHne KaxI0ro 3aaHus “HU3KOTO” YpOBHS CIOKHOCTU OLEHMBAeTCs |
Oa/uioM. 3a BBIIOIHEHHE 33aHUH «CPEIHET0» YPOBHS CIOXKHOCTU B 3aBUCUMOCTH OT TOJHOThl M IHPAaBUIBHOCTH OTBETA
TpucBanBaeTcs 10 2 0aJJIOB.

K 3amaHuio «BBICOKOT0» YpOBHS CJI0XKHOCTH OTHOCUTCS pelieHue 3anad. [IpunpaBuibHOM pelieHuy 3ajaHuil
«BBICOKOI0» YpOBHS IpucBauBaercs 3 Oamia.

3azaHus BceX YpOBHEH CIIOKHOCTH TPOBEPSIOTCS aBTOMATHYECKU.

Pacnpenenenue 3a1aHuii 0 YPOBHSM CIIOXKHOCTH IIPEACTABICHO BCICAYIOIIEH Ta0nuIe:

YPOBEHB CIOKHOCTH bann IIponentHoe Tun Bonpocos
3aJ]aHUs COZlEPKAHUE3aNaHUH
Husknii 1 65% - 3aJ]aHKs C BBIOOPOM OHOTONPABHIILHOTO OTBETA
Cpennuit 2 15% - MHOXECTBEHHBIH BBIOOD;

- BOIIPOCHI Ha YIIOPAAOYUBAHNE UMY CTAHOBJICHNE
HpaBHHBHOﬁ IIOCJICA0BATCIIBHOCTHU

Bricokuii 3 20 % - CUTYyallMOHHBIE 33/1a4y UIIU BOTIPOCHI
TpefycMaTpUBAIONINE Pa3BEPHYTHIA OTBET

Kpurepuu orienuBanus py0ekHON KOHTPOIBHOM pabOTHI:

Ouenka [TpoteHT BHIMOTHEHUS
COTIIYHOY 85-100%
«XOpOTIIO» 70-84%

«YZOBIIETBOPUTEIHLHOY 50-69%
«HEYIOBJIETBOPUTEIHHO menee 49%

1. Asortucroe ocHoBanue ajieHuH B Moiekyne JIHK kommiementapo...
1) ryanuny;

2) UUTO3UHY;

3) ypauuiy;

4) TUMUHY.

2. K mypvHOBBIM a30THCTBIM OCHOBAHHSM OTHOCSTCHL...
1) aneHuH ¥ ryaHuH;
2) ryaHUH U [IUTO3MH;
3) uMTO3MH U ypauur,
4) ypamui 1 aJieHuH.
3. Bwibepure ¢pynximo n”PHK?
1) XpaHeHue reHeTHYecKoil HHGMOpMALMK;
2) TpaHCIOPT aMHHOKUCIOTHL B pHOOCOMY;
3) BXOZHT B COCTaB pHOOCOM;



4) mepenoc renernyeckoit uadopmarmio ot JIHK k pudocome.
4. KneTku 3ykapuoT He COAEpKar...

1) nu3ocom;

2) pubocom;

3) me3ocoM.;

4) xomruiekca I'oibmK.

5. Kietku mpokapuot conepikar...
1) KIeTOuHbIH LEHTp;
2) 3HIOINA3MATHYECKYIO CETb;
3) pubOCOMBI U ME30COMBI;
4) xommiekc ['oMbKu U JIM30COMBL.
6. Kaxue opraHoupl BCTPEUaroTCs TOJBKO B PACTHTENBHBIX KIETKAX?
1) sHOOMIa3MaTHYECKas CETh;
2) TIaCTHIIBL;
3) MUTOXOHJIPHH;
4) xomuiekc ['onpaxu.
7. B meradasHoii XpoMOCOME BBIIEIAIOT. .
1) mie4n U LEHTPOCOMY;
2) UEHTPOCOMY U LEHTPUOINH;
3) UEHTPUONH U LEHTPOMEPY;
4) ueHTpoMmepy H IUIEUH.
8. K aBrotpoham oTHOCATCA...
1) BupychI;
2) xeMmocuHTE3UpyroIme OaKTepui;
3) rpuosI;
4) napasutuyeckue OaKTepuu.
9. Tpanckpunuus —3To0...
1) cesa3bBanue amuHokucIoTH ¢ TPHK;
2) mepeHoC aMHHOKHCIOTHI B pHOOCOMY;
3) ymBoenue monekysl JJHK;

4) cunre3 uPHK na matpuue JTHK.

10. Ecin xopupytomast 6eok yacth reHa coaepxut 6000 map HyKI€OTHIOB, TOCKOJIBKO aMUHOKUCIIOT B
KoMpyemoit MosiekyJie Oenka?

1) 100;

2)500;

3) 1000;

4) 2000.

11.Kakne u3 mepeuncieHHbIX OONe3HEH, BBI3BIBAIOTCS BUPYCAMH?

a) TyOepkyne3 u gudrepus;

0) Audrepus u CIIAL;

B) CIIWJ] v rpun;

T) TPUII U TyOepKyes;

12.B pesynbrate nepBoro JAcNeHHS MeH03a IPOUCXOLUT:

a) yBenn4eHne Habopa XpoMocoMm;

0) ymeHbleHHe Habopa XpOMOCOM;

B) COXpPaHEHHE UCXOIHOTO HAOOpa XPOMOCOM.

13.Yro npoucxoaut B anadase Il meitoza?



1) cnmpanuzanus XpomocoM;

2) pacxoxkIeHHe K TOIocaM JBYXPOMATHIHBIX XPOMOCOM;
3) pacxoeHne K MOMocaM XpOMatup,

4) pacmonokeHHe XpOMOCOM B IUIOCKOCTH IKBATOpA KIETKU.
14.  YcraHoBute COOTBETCTBUE

Opranonp OyHKIUs
1) pubocoma A) mepeBapBaHKe OTMEPLIMX KJIETOK

2) x10poracTst b) poTtocuntes

3) M30COMBI B) cunTes Oenka

4) HEHTPHOITH [') 0bpasoBaHMe BepeTeHa IeIeHNS

Oranon: 1-B; 2-b; 3-A; 4-T'

15. BriOepute XMMHYECKUE HIEMEHTHI KJIETKU, KOTOPhIE BXOAAT B COCTABOPTAHMYECKUX BEIICCTB:
1) xampluii;

2) yraepon,

3) uuHK;

4) Bogopox;

5) kucnopox;

6) Menpb;

7) a3or.

16. VYcranoBuTe COOTBETCTBHE

['pynIbl aMUHOKUCIOT IIpencraBurenu

1. HeiitpanbHsie A) rayTaMuHOBas KUCIOTA

2. Kucieie b) mazun

3. OcHoBHbIE B) ananun
Ortanon: 1-B; 2-A; 3-b

17. B monexyne JJHK Hykneotumsl, comepxkauue aaeHuH, cocTaBasioT 10%.Ckompko NpOLEHTOB B
JIAHHOW MOJIEKYJIe HYKJIEOTHIIOB, COMEPKAIIUX [UTO3MH?

1) 10;

2)20;

3) 30;

4) 40.

18. B monexyne PHK nykneorunsl, conepxamue ypamui, coctaBistoT — 30% u agenus — 40%. Cxonbko
TPOLICHTOB JICHUJIOBBIX HYKJIEOTUI0B coaepxutcs B uenu JIHK, kommiemeHTapHOi TOM, Ha KOTOPOM CHHTE3UPOBAJIACH
sra PHK?

1)0;
2)30;
3) 35;
4) 40.
19. Yuacrox monexynsl JIHK cocrour n3 60 map Hykneornnos. Onpenenure JIMHY3TOTO y4acTka
(paccrostaue Mexnay Hykneotuaamu B JIHK cocrasnser 0,34 um)
1) 20,4,
2) 24;
3)10,2;
4) 30.



20. ®parment moneky:sl JIHK copepxut 1230 HykaeoTHAHBIX 0cTaTKOB. CKOJIBKOAMHHOKHUCIOT Oy/IeT BXOUTH B

cocTas Oenka?
1) 205;
2) 410,
3)408;
4) 360.

2. 3amura KeilcoB: MpPEICTABICHUE PE3Y/IbTATOB PEIICHUS KEHCOB.

3ammra Keica SBISETCS pyOEKHBIM KOHTPOJIEM MO TATOMY paszeiny ‘buosnorus B ku3zHu”, B pe3ynbTare

M3y4EHHs KOTOPOro 00y4atoIuecs CMOTYT:

— AHAJIM3UPOBATh 3TUYCCKUE ACIICKThI COBPEMCHHBIX I/ICCHCHOBaHI/Iﬁ B00JACTH OMOTEXHOJIOIHH 1 T€HETHIECKUX

TEXHOJIOTHIA.

Jlns  3ammrthl  KelcoB oOydarommmcs HeoOxomumo B pamkax BCP  moarotoButh ycTHOEe cOOOIIEHHE IO

pe3yJbTaTaM pelieHus Keica ¢ MOJATOTOBKOM MPE3EHTALMI.
Kputepuu orieHuBaHuS YCTHOTO COOOIIECHUS:

Kputepuu onenuBanus

bamnsl

1 bamn

2 Gamia

3 amna

1. CooTBeTcTBHE CONEpHKAHUSA
IMOKJIaga3asBICHHON TeMe

COfIepIKaHUE TOKIIA[ATHIIb
MaCTHYHO COOTBETCTBYET
BasiBIICHHOH TEME

coIepKaHUE JIOKIaa, 32
MCKJIFOYEHUEM
OTJEJIbHBIX MOMEHTOB,
COOTBETCTBYET
BasBICHHOW TEME MB
nonHoil Mepe e
[PACKpBIBAET

coJepKaHUE JIOKJIaza
COOTBETCTBYET 3asBICHHOI
TeMe UB OMHOH Mepe eé
[pacKpbIBaeT

2. CTeneHb pacKPBITHS TEMBbI

packpbITa Majas 4acTh TEMBI;
MOUCK MH(OPMAIMH TIPOBEAEH
MOBEPXHOCTHO; B U3NOKEHHH
MaTepuana OTCYTCTBYET JIOTHKa,
ITOCTYITHOCTB

TeMa PacKpbiTa XOpOIIo, HO
HE B OJHOM 00BEME;
MHpOpMaIIH
MpeCTaBICHO
HEJOCTATOYHO; B OT/AEIbHBIX
CIyyasxHapyLIeHa JIOTHKA
BH3JIOXKCHHUHN MaTepuaa,
HE COBCEM JIOCTYITHO

TeMa PaCKphITa MOJHOCTHIO;
MpeIcTaBIeH 000CHOBAaHHBIN
00BEM HHPOPMAITIH;
M3JI0KCHUE MaTepraa
MTOTHYHO, JOCTYITHO

3.YMeHue J0CTyIHO 1
TMOHATHO TIepesiaTh
COJIepIKaHNe JTOKITa1aB BHJIE
Mpe3eHTAIIH

13 IIPEACTABIEHHOM PE3EHTALNN
HE COBCEM IIOHATHA TEMATHKa
MCCIIEI0BAHNA, JeTaNN He
[PACKPBITHI

Ha OCHOBE
Npe/ICTABICHHON
Mpe3eHTalu|
(hopMupyeTcs odmiee
MOHUMAHUETEMATHKH
MCCIIETIOBAHKS, HO HE SCHBI
netanm

Ha OCHOBE ITPEJICTABICHHOM
Mpe3eHTanuu GopMUpyeTcs
MOJHOE IOHUMAHHETEMATUKHU
KCCIIEIOBAHUS, PACKPBITHI
neTanu

OHCHI/ITC MPE3CHTALNIO 110 CIICAYIOINM KPUTCPUSIM:

packpeiBaroTee
conepKaHue

Kpurepuu onenuBanns banb
0 1 2
MOJTHOTA UCIONIB30BaHMs y4eOHOro | nHpOpMaLus, nHpopMaLus, MIPE3EHTaLUs COLEPKUT
MaTepHana HCTIOJIb3yeMas B TPEJCTABIECHHAS B TIOJIHYI0 HUETKYIO
TIPE3EHTALH, HE NIPE3ECHTALINH, nHpOpMAITHIO,
OTHOCHTBCS K TEME OTHOCHTCS K TEME, HO JOCTATOYHYHO It
HEIOCTATOYHO HOJHO (dhopmupoBaHus

NpEACTABICHUA O TEME




JIOTHKA M3JI0KEHUS MaTepHana B MaTepua Npe3eHTalu He | MaTepHal Mmarepua,
COOTBETCTBHH C TUIAHOMH TEMOH COOTBETCTBYET TeMe,IIaHa | IPE3eHTaLUH TIPHBEICHHEIH B
3aIaHus HET YACTHIHO COOTBETCTBYET| MpPE3eHTAIINN
TeMe3aaHus, IaH MIOJTHOCTBIO
TMOCTPOEH HE TOYHO COOTBETCTBYIOT TeMe
3a1aHus 1
COCTaBJICHHOMY IUIaHY
TEPMHHOJOTHYECKAS 1 B Tpe3eHTaIu B TIPE3EHTALH B TIPE3EHTALIH
opdorpadudeckas TpaMOTHOCTb | TIPHCYTCTBYIOT MIPUCYTCTBYIOT OTCYTCTBYIOT
opdorpaduaeckue opthorpadudeckne opthorpadudeckne
OMMOKH, HE Bce TEPMUHBI | OIIMOKH, TEPMUHBI OIIMOKH, TEPMUHBI
TIPUMEHEHBITIO CYIIECTBY TIPUMEHEHBI BEPHO TNIPUMEHEHBI BEPHO
aKKypaTHOCTb H Mpe3eHTAalus 0CTpoeHa | Mpe3eHTaLus Mpe3eHTalus
OpHUTHHATBHOCTD 0e3 ydera KOMIO3HLUH TMIOCTPOEHA C YYETOM TIOCTPOEHA B TIOJTHOM
MOCTPOCHUS cnaiinoB,0e3 coOmtofenus | TpeOoBaHM K COOTBETCTBHH C
TpeboBaHuii K mpudTaM 1 | 0HOPMIECHHIO, HO HET TpeOOBAHUAMU
IIBETOBOMY emuHOr0 ohopmiieHus | odopMIIeHUS,
0 OpMIICHUIO ClaioB UCIIOJIb30BaH
OPUTHHATBHBIATONX 01
K 0(OPMIICHUIO
CITaliI0B

[llxama nepeBoga 6annoB B otMeTkyl7-15 6amoB - «5»
14 - 9 Gamnos - «4»

8-6 0aIIoB -«3»

Menee 6 6aIoOB MM OTCYTCTBUE PAOOTHI - «2»

3. 3ammra NpoeKTa: MpPeACTaBIEHHUE PEe3yJbTaTOB BBINOJIHEHUS YYeOHO-UCCIEI0BATENBCKOTO POEKTA.

3ammTa TPOEKTa SABISETCS PYOSKHBIM KOHTPOJEM 10 IecToMy pasueny «broskonormueckue
UCCIIEIOBaHUSY, B PE3yJIbTaTe U3yUEHUSI KOTOPOro 00yJarorecst CMOTyT:

- OTUCHIBATH METO/bI OMOIKOTIOTHYECKUX HCCIET0BAHNUI;

- TIAHUPOBATH OMOJKONOTHYECKUI DKCTIEPHMEHT;

- TIPOBOUTH OMOIKONOTHYECKUH JKCTICPUMEHT;

- MHTEPIIPETHPOBATH PE3YIbTATHI MPOBEACHHOTO OMOIKOIOTMUECKOTO SKCIIEPUMEHTA C HCTIONB30BAHIEM
KOJIMYECTBEHHBIX METO/IOB.

Jlnst 3a1uThl MPOeKTOB o0yuaromumces Heo0xoaumo B pamkax BCProaroroButs ycTHoe cooOIeHne mo
pe3yIbTaTaM BBHITMIOTHEHHs y4eOHO- HCCIEN0BATENbCKOTO MPOEKTA C TIPE3EHTAIIHIL.

TpeboBanus K mpe3eHTallUl U COOOIICHUIO OMHMCAHbI B MPUMEPE BHIMIOIHEHHS Y4eOHO-
HICCIIEIOBATENBCKOTO MPOEKTA.

KpI/ITepI/II/I OLCHMBAHUA YCTHOT'O COO6H_ICHI/I$IZ

Kpurepun banb
OLICHMBAHHS
1 Gann 2 Gamma 3 Ganna
1. CooTBetcTBHE COJIEPKAHME TOKJIAIATHIID coJiep)KaHue N0oKNnana, | colepikaHue
COZICPXKaHKs OKITa/1a YaCTHYHO COOTBETCTBYET 33 UCKIIIOYCHHEM JIOKJIaaa
3asBJICHHOH TeMe 3asBIICHHON TeMe OTJIENBHBIX COOTBETCTBYET
MOMEHTOB, 3asBJICHHON TeMe VB
COOTBETCTBYET TIONHOM Mepe eé
3asBJICHHON TeMe WB packpsiBaeT
TIONMHOM Mepe e
packpsIBaeT




2. Ctenenn
PACKPBITHS TEMBI

PacKphITa Majas 4acTb TEMBI;
TIOUCK MH(OPMAIIUH TIPOBEAEH
MOBEPXHOCTHO; B U3NOKEHUN
MaTepuana OTCyTCTBYET
JIOTHKA, TOCTYITHOCTh

TeMa PacKphITa XOPOIIIO,
HO HE B MOJHOM 00BEME;
nHpOpPMAaLUH
MIPEICTaBJICHO
HEJI0CTAaTOYHO; B
OT/ICIBHBIX CITyYasx
HapyIICHA JIOTHKA B
M3JI0’)KCHUU MaTepraa,
HE COBCEM JIOCTYITHO

TEMa PacKpbITa
MIOJTHOCTBIO;
MpeICTaBICH
000CHOBaHHBIN
00BEM
nHpOpMaLIUH;
U3JI0KEHHUE
MaTepHana JoTHIHo,
JOCTYTHO

3.YMenne 1ocTymHO 1
TIOHATHO IepesaTh

U3 TPE/ICTaBICHHON
TIPE3eHTAlUH HE COBCEM
TIOHATHA TeMaTHKa

Ha OCHOBE
MpeCTaBIEHHON
Mpe3eHTaluN

Ha OCHOBE
HpeCTaBIEHHON
Mpe3eHTaluN

cofiepKaHHe TOKITaaaB
BUJIE TIPE3CHTAIUA

HCCIIeOBAHKS, JEeTAIH He
PaCKpBITHI

(hopmupyeTtcst obmee
TIOHAMAHHETEMATUKU
HCCNEIOBAHNS, HO He
SCHBI JIETAITH

(hopmupyeTcs monHoe
TIOHUMAHUETEMATHKH
HCCIICIOBAHMS,
PACKPBITHI JICTATH

Onuenute mpe3eHTaIUI0

0 CIEYIOUMM KPUTEPUSIM:

Kpurepuu onexnBanms Bannbt
0 1 2
MOJIHOTA UCTIONB30BaHus | MHGOpManus, nHpopMaLus, MIPE3CHTALNS COLEPKUT
yueOHOro MaTepuana HCTIOJIb3yeMast B TIpEICTABICHHAS B TIOJIHYI0 HYETKYIO
TIPE3CHTALNH, HE IIpe3eHTallH, nHpOpMaLHIo,
OTHOCHTBCS K TeMe OTHOCHTCS K TeMe, HO JOCTATOYHYIO 1S
HEOCTATOYHO MOJIHO (hopmupoBaHus

packpeIBatoTee TIPEJCTABICHHS O TEME

conepKaHue

JIOTHIKA M3T0KEHHs MaTepyala | MaTepyai Npe3eHTally He | MaTepua MaTepHai,

B COOTBETCTBUHU C IVTAHOMH | COOTBETCTBYET TEME,INIaHA | MPE3eHTALMH HPUBEICHHBII B

TeMOH 3a1aHus HET YaCTUYHO COOTBETCTBYET| Mpe3eHTALMH
TeMe3a/IaHus, aH MIOJTHOCTBIO
TIOCTPOEH HE TOUHO COOTBETCTBYIOT TEME

3a1aHUS 1

COCTAaBJICHHOMY ILIAHY

TCPMUHOJIOTUYCCKAA 1
opdorpaduyeckast
PaMOTHOCTh

B TIPE3EHTAIIHH
HPUCYTCTBYIOT
opdorpaduueckne
OIINOKH, HE BCE TEPMHHEI
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AKKYpPAaTHOCTh U MMPE3CHTALIMS TOCTPOCHA Ope3CHTalUA Ope3CHTaluA

OpHUTHHATBHOCTD 0e3 ydJera KOMIO3HIUH TIOCTPOEHA C YYETOM TIOCTPOEHA B TTOJTHOM
TTOCTPOCHUS caimoB,0e3 cobmoaeHns | TpeOoBaHMIA K COOTBETCTBHH C
TpeOOBaHUH K pHpTaM 1 | 0hOpPMIICHIIO, HO HET TpeOOBAHUSAMH
[IBETOBOMY enuHOTO OhOpMIICHUS | odopMIICHNS,
0 OpMIICHUIO ClIaiIoB HCTIONIb30BaH
OPUTHHATHHBIATIONX 0T
K

0(hOpMIIEHHIO CIIAMTOB

Kputepun oneHMBaHUS 3aIUTHI TPOEKTA: OBl 32 YCTHOE COOOMIEHNE UTIPE3CHTAIIMI0 CYMMHUPYIOTCS. OLICHKA
BBICTABJIAETCSA B COOTBETCTBHH €O MIKaNOK: 17-15 0o - «5»

14 - 9 Gamnos - «4»

8-6 0amIoB -«3»

Menee 6 6aIoB MM OTCYTCTBUE PAOOTHI - «2»

2.2. OneHounsle CpeacTBa HpOMGX(YTOHHOﬁ aTTeCTallMM MO JUCIMIIIMHE «buomorusy

[IpoMexyTouHass KOHTPOJIb IO JAUCUUIVIMHE «bBHONOrHS» MHPOBOAMTCS B BUIEC NUCbMEHHOM HWTOrOBON
KOHTPOJbHOU paboThl. KoHTposbHAsS paboTa BKIIOYAET B ceOs JiBa THIA 3a[aHUI: TECTOBBIC BOMPOCHI, HAMPABJICHHE HA
TIPOBEPKY YCBOEGHHS TEOPETUYECKOT0 MaTepHana, U 3a/1aui U 3a/laHusl, HAlPaBICHHBIE HA IPOBEPKY C(HOPMUPOBAHHOCTH
IIPAKTHYECKUX YMEHUH.

Yactp 1 comepxut 15 3amanuii ¢ BEIOOPOM OJHOTO BEPHOTO OTBETA M3 ueThipex M 10 3amanHuii ¢ BHIOOpOM
HECKOJIbKHMX BEPHBIX OTBETOB, HA COOTBETCTBHS OMOIOTMYECKUX 00BEKTOB, POLIECCOB U SBICHHIL.

Yacth 2 comepxutr 4 3amaud U3 Pa3HbIX TEM TUCHUIUIMHBI U | MPAaKTUKO- OPUEHTUPOBAHHOE 3aJaHUeE,
(GopMHpPYEMOii B COOTBETCTBHH ¢ METOIMIECKIMH PEKOMEH TAITHSIMH.

B 3apanusx 1-15 BeiOepute ojuH NPaBUITBHBINA OTBET:

. XVMHYECKYH OCHOBY XPOMOCOMBI COCTABJIAET MOJIEKYJIa
1) ne30KcHpHOOHYKIEMHOBOM KHCIOTHI
2) puOOHYKIEMHOBON KUCIOTBI
3) nununa
4) monucaxapuia
2. YnaneHue IMMepoB TUMHMHA B MONEKyNe JHK MPOMCXOMMUT B Mpolecce
1) TpaHcBepcuu
2) penapauuu
3) pemnukanuu
4) Tpanchopmanuu
3. Jlns oOpa3zoBaHus TUMTUAHOTO OMCIIOS BaXHbI B3aUMO/ICHCTBUSAMEAK LY MOJIEKYIaMH JIUIUIOB:
1) BOIOpOAHBIE M HOHHBIE
2) WOHHBIE M KOBAJICHTHbIE
3) KoBaneHTHbIE U TUAPO(OOHBIE
4) Ttonbko ruapodoOHbIe
4. Vnanenue MMepoB THMUHA B MOJIEKYJEe THK TPOMCXOIHUT B MpoLecce
1) penapauuun
2) Tpancdopmanuu



3) TpaHcBepcuu

4) peruMKanuu

5. Jlna kneTok pacTeHUil He XapakTepeH CHHTE3

1) aMHMHOKHCIIOT

2) HYKJICOTHIOB

3) raukoreHa

4) dochonunuaos

6. B mpodase MuT03a AMMHA XPOMOCOMBI YMEHBIIAETCS 32 CUET

1) TpaHCKpHUMIIUH

2) peayIuMKalMuAeHATypaIuu

3) cnupanuzaiuun

7. brnaromaps KOHBIOTAUMU M KPOCCHHIOBEPY NMPOUCXOIUT

1) yBenuueHue yucia XpoMOCOM BJIBOE

2) oOMeH reHeTHyeckon MH(pOpMAIMEH MEKITY TOMOJOTHYHBIMU XPOMOCOMAaMH
3) yMeHbIIIEHHE YHCIa XPOMOCOM BJIBOE

4) yBenuyeHHe yucia raMer

8. IlonumenTujaHble LEMH CHHTE3UPYIOTCA Ha puOOCOMAX, HAXOASLIMXCA:
1) B uuTo307€e U MOAU(HUUUPYIOTCS TAKKE B IUTO30]E

2) B 1UTO3071E, 3aTeM MOAU(UIMPYHOTCS B ammapate [ oibmku
3) Ha MeMmOpaHe JHIOMITA3MATHYECKOTO PETHUKYIyMa, 3aTeM MOIMQHUIMPYIOTCS Bammapare
TNonbxu

4) B 1UTO30]I€, 3aTeM MOIUQPUIMPYIOTCS B JIOMEHE JTH30COMBI

9. UHTpOHBI BCTPEYAIOTCS B IeHAX

1) TonbKO dyKapHOT — apxeOaKTepuit

2) sykapuoT u sybakTepuii

3) aybaxtepuil u apxebakTepuii

4) apxebakTepuil ¥ SyKapuoT

10. Bce peakuuy cHHTE3a OPraHAYECKUX BEIIECTB B KIETKE MPOHMCXOAAT
1) obpazoBanuem monekyn ATO

2) ¢ 0CcBOOOXKIEHHEM SHEPTrHH

3) pacmierieHueM BEIecTB

4) ucnonbp30BaHUEM >HEPTHH
11. W3 oxHO#t MONEKyIbl HYKIEHHOBON KHUCIOTBI B COEAMHEHUH COEIKaMU COCTOMT

1) muToxoHApuUs

2) xpomocoMma

3) ren

4) xJyoporacT

12.  JloyepHre XpOMATHBI CTAHOBSATCS CaMOCTOATENLHBIMEXPOMOCOMAMH MOCIIE
1) cmapuBaHMs TOMOJOTHYHBIX XPOMATH]

2) oOMeHa yJacTKaMi MEKIy TOMOJOTHYHBIME XPOMOCOMAMH

3) paszeneHus COSOMHSIOMIEH X TEHTPOMEPHI

4) BBICTpaMBAaHHS XPOMOCOM B 9KBATOPHANBHON IUIOCKOCTH KIETKH
13. T'eneruueckuii Kox — 370:

1) Habop KIETOYHBIX IE€HOB

2) HyKIEOTHIHAS MOCIE0BATENbHOCTh I'eHa

3) reHeTHyeckas dKCIpeccHs



4) cucrema 3amucH TeHETHYECKOH MH(OpMALUK

14. B xakux U3 NepevnCcIeHHBIX OPTaHell caMasi BBICOKasKOHLIEHTPALUs Ca2+
1) siape

2) MHUTOXOHAPUSX

3) mmroriazMe

4) ammapare ['onbmxu
15. Kaxue u3 mepevncieHHbIX HIKE CTPYKTYp KIETKM HE UMEITMEMOpaHBI

1)  nM30COMBI

2)  XJIOpOILIAcTbI
3)  AOpbILKU

4)  ammapar [onbmuxu

OTaNoHHI 0TBETOB

Ne 3amanus 1213451671819 10| 11 12 ] 13| 14 15
OTBET 121411341231 4] 2] 3|4] 2] 3
B SalddHaviaA 16‘L5 BbIUCPHIIC HUURUJIDRU HPABWJIbHADBIA UIBUIUBL WM YUIdHUBIICUVUUIBUIVIBYU VIV
T0CJIE10BATENBHOCTD!
16. BoccranoBuTE B HCTOPHYECKOM ILIAHE HOCTIEI0BATEILHOCTD 3TaNOBBO3/IEHCTBHS YENOBEKA Ha
ouocdepy:
1) YCHIEHHE BIMSHUS HA NMPUPOAY C KOPEHHBIM MPEoOpa3oBaHHEM 4YaCTHIKOCHCTEM;
2) M3MEHEHHE 3KOCHCTeM Yepe3 MacTb0y CKOTa, YCKOpPeHHe pocTa TpaB MyTeM UXBBDKUIAHUA U T. I1.;
3) r100abHOe M3MEHEHHE BCEX HKOJOTMYECKHX KOMIIOHEHTOB B LIEIOM B CBS3M CHEOIPAHHUYEHHOM
MHTeHCU(HKALMEN X03ICTBa;
4) CBEPXMHTEHCHBHAS 0X0Ta 0€3 PE3KOro M3MEHEHHs SKOCUCTEM B IEPUOCTAHOBIEHUS
YEN0BEYECTRA,;
5) BO3/ICHCTBUE M0Jel Ha Ouocgepy b Kak OOBIYHBIX OMONOTMYECKHX BHJIOB.

17.  Beibepure npoueccsl, IpoTeKaroLiye B mpodase neporo JeneHusIMeno3a
1) oOMeH y4acTkami XpoMOCOM

2) Habop xpomocoMm 1 yncio monekyn JJHK B knetke —4ndc

3) neneHue LEHTPOMEP XPOMOCOM

4) ¢opmupoBaHue BepeTeHa JAENEHUS

5) BbICTpauBaHHE XPOMOCOM IO IKBATOPY KIETKH

18. Kakue nporiecchl mpOUCXOAAT B KIETKe B MepHOA MHTEpda3bl?
1) crnupanuzanys XpoMocoMm

2) penymmkauust Monekyn JTHK

3) pacTBOpeHueE sAepHON 06010UKN

4) cuHTE3 OCNKOB B IUTOILIA3ME

5) cunre3 u”PHK B sinpe

19.  Marble kpyroBopoTHI yriieposa B Ouocgepe MOTYT OCYIIECTBIATLCACIEYIONIM My TEM:

1) yrimexkucnslii Ta3 BeIIEIAETCS B aTMOC(epy B Mporecce GOTOCHHTE3a B THEBHOE BPEMS, a B
HOYHOC BPEMA €TI0 YaCTb IMOTJIOMACTCA PACTCHUAMU U3CPECIbI;

2) YIJEKHUCIBIN Ta3 MOTIOMAETCS U3 aTMOocdephl B TIpotiecce (POTOCHHTE3a B THEBHOE BPEMS, @ B
HOYHOC BpEMSA €TI0 4aCTh BBIACIIACTCA PACTCHUAMU B CPENY,

3) yrmekucnbi ra3 aTMoc(ephl TOTIoMaeTcs B mporecce hoTocuHTesa ¢ 00pazoBaHueM
OpraHn4C€CKuX BEMIECTB, a4 C THOENBI0 paCTeHHﬁ 1 KUBOTHBIXIIPOUCXOAUT OKHUCJICHHUE OPraHUYCCKUX



BCIICCTB C BBIACIICHUCM YIJICKUCIIOTOrasa,

4) yraekuchnslid ra3 arMocdepsl TOTIOIAeTCs B mporiecce (HOTOCHHTE3A, a MPHUIBIXAaHHH
BBIIETIACTCA B aTMOC(EpY;

5) yrmexuciblil ra3 atMoc(hepsl MOTIIONIAETCs B TIporiecce (JOTOCUHTE3a, a MPUCKUTAHAN
OpraHMYECKHX BEIIECTB BBIAEMAETCS B aTMOChepy.

20. YkaxuTe MOCIEN0BATENLHOCTD (ha3 OILIONOTBOPEHHUS.
1) cnusHuMe raMeT, Wiv CHHIaMUi
2) JWCTAaHTHOE B3aMMOJECUCTBHE U COMKEHHE rameT

3) KOHTAaKTHOE B3aMMOJEHCTBHME TaMeT U aKTHBALMSA SHIEKIETKH
21. YcraHoBuTE MOCIENOBATENbHOCTb CTAAUH MHIMBUIYaJIbHOIOPA3BUTHS YEI0BEKA, HAUMHASL
OT 3UTOTBL.

1) ¢opmupoBaHue YETHIPEXKAMEPHOTO CepAla

2) obOpa3zoBanue 61aCTOMEPOB

3) ¢opmupoBaHHE HEPBHOH CHCTEMBI

4) dopmupoBaHHE ME30ACPMBI

5) obpa3oBaHue ABYXCIONHOTO 3apObIIIa

22. Beoibepute TpU (YHKIHUH M1a3MATHYECKOH MEMOPaHBI

1) obecreunBaeT MOCTYIUICHHE B KJIETKY MOHOB M MEIKHX MOJEKYI
2) obecrieunBaeT MepeBIKEHNE BEIIECTB B KIETKE

3) OTrpaHMYMBAET LMTOILIA3MY OT OKpPYXKAIOLIEH Cpeibl

4) y4acTByeT B MOTJIOMEHUN BEIIECTB KIECTKOH

5) HpuaeT KIETKE JKECTKyH (popMy

6) cmyxut mMatpueit s cuaresa nPHK

23. BroibepuTe 1Ba MpHU3HaKa HE MOIXO/SIIIE IS OMMCAHUSTPAHCKPHIIIIH Y 3YKapUOT
1) oOpa3oBaHue HOTUHYKICOTHIHOM LIETTH

2) CcOeIMHAIOTCS HYKIEOTH/bl, COAEpHKAIIUE Ae30KCUPHO03y

3) wmarpureit ciyxut monekyna JJHK

4) mpouCXOuUT B AIpe

5) ynBoenune monekynsl JJTHK

24, YcraHOBHUTE MOCNEN0BATEIBHOCTD NPOLECCOB AMOPUOHATBLHOTOPa3BUTHS TO3BOHOUHBIX
JKHBOTHBIX:

1) 3axnajKka 3a4aTOYHBIX OPTaHOB 3apPOIbIIIa
2) HampaBleHHbIE TEPEMEIICHNS KIETOK U UX Ju(epeHnnpoBka

3) pa3BuTHE HEPBHOM MITACTUHKU
4) cnusHue AMUEKIETKH M CIEepMaTo30Maa U 00pa3oBaHUE 3UTOTHI

5) ¢opMupoBaHKE MHOTOKJIETOYHOTO OAHOCIONHOTO 3apOBILIA
25, YnopsmouuTe MckomaeMble pOpMbI 4eT0BEKA 110 BPEMEHHCYILIECTBOBAHMS, HAUMHAsA C CaMoil ipeBHEN PopMbI:

1) Yenosex ymenblit

2) KpoMaHbOHIIbI

3) Heangepranbiisl

4) Yenoex mpsMOXOJSIINIA

5) Asctpanonutek ITamOHbI
OTBETOB

16 17 18 19 20 21 22 23 24 25
No

3aaHus




OTBET 542,13 | 14 | 245 | 345 | 23,1 2,5,43,1 1,34 | 25 | 45231 | 51432

B 3apanusx 26-30 pemure 3aauu:

3amanue 26. 3amaua Ne 1. OmpenmenuTe, Kakas OKpacka IBETKOB OyIeT Yy pacTeHHil ropoxa, MOJYyYEHHBIX OT
CaMOOTIBUICHHS] TOMO3UTOTHBIX POJUTENBCKUX (POPM C KPACHBIMHU M € OETBIMH I[BETKAMH, a TAKXKE OT UX CKPEIIUBAHUSA
Mexty co0oid.0
Pemenne. O6e poauTenbekue opMbI TOMO3UTOTHBI, II0ITOMY 3aMHCh CKPEIIMBAHUE OYIeT CIIETYIOMICH:

ot camoonbuieHus: 1) P: AA x AA;2)P:aax aa;

OT MEPEKPECTHOro ombuieHus: P: AA X aa.
[T'omo3uroTHbie (HOPMBI TAIOT €IMHCTBEHHBIH TUII TAMET, W TO3TOMY NP WX CIUSHUU OyIET TOMyYeH eIMHCTBCHHBIN
tun notoMkoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce Aa.
Otser. 1. KpacHOIBETKOBbIE TOMO3UTOTHBIE PACTEHHUS JAIOT TOJIBKO (DOPMBI C KpacHBIMHU LBeTKamu. 2. Bce motomkn
pacTenuii ¢ 6esbIMU [BeTKaMu OyyT OeI0IBETKOBBIMU (OHU BCET/ia TOMO3UTOTHBI). 3. Bee pacTeHus oT CKpeluBaHus
KPAaCHOLIBETKOBBIX TOMO3MIOTHBIX C OENOLBETKOBHIMM OyAyT KPAacHOLBETKOBBIMH (IOMUHAHTHBIA (DEHOTHUIT), HO
TeTepO3UTOTHBIMHU 110 TEHOTHITY.

3ananue 27. 3amaua Ne 2. Ha peGenka c I rpymnmoit kpoBu B pojloMe MPETEHAYIOT IBEPOAUTEIHCKUE MaphI:
1 mapa: mats ¢ I, orens ¢ I'V rpynmoit kposy;

- 2 mapa: matb co 11, oren ¢ I11 rpynmoii kpou. Kakoit mape npunaaiexut pedbeHok?
Pemenue. Pebenox ¢ I rp. xpoBu mo renotumy — [°I°. Takoe couetanue amneneil BO3MOKHO TONBKO B CITydyae, €Cl
rameTsl U OTLa, U Matepu OyayT cojepxkath amnenu [°. CnenoBarenbHo, 3Ta KOMOMHALMS TEHOB MOTJIa OCYIIECTBUTHCS
TONBKO MPH 3a4aTH peOEHKa B CIIyyae BTOPOMIAPBI, KOTJ]a MaTh U OTEIl F€TEPO3UTOThI. 3AMUIIEM CXeMY CKPEIIBAHHUL:
P:TAT° @xIBI°J; GP: 0,51 A +0,51°, GA: 0,51 B + 0,51°; => F1: 0,25 I°I°.
OueBHIHO, YTO TIEpBast CYNpYyKecKas Mapa MPEeTeHI0BaTh Ha ATOr0 peOeHKa HE MOXKET, T. K. y HE€ MOTYT
ObITh netu TobKo co 11 u Il rpynmamu kpoBu:
P: I°1° @ x A 1BJ; F1: 50% 1A I° u 50%IB I° (y mereii 11 u I11 rp. KpoBH COOTB.).
OtBer. PeOeHOK IpUHAAIEKUT BTOPOH Mape Cylnpyros.
3amanue 28. 3amaua Ne 3. Ompenenute cpeanuil pasMep JMCTOUYKOB y Oeloro KieBepa, MONYyYEHHOTO OT
CKpEIMBaHNs T€TOPO3UTOTHBIX pacTeHuil ¢ muctoukamu 10 u 7 MM COOTBETCTBEHHO.
Pemenne. OnpenensieM reHOTUIIBI U 3aIIUCBIBAEM CKPEIIMBAHUE:
P: V ba v x V by v; onpeznensiem ramersr: GQ: 0,5V ba + 0,5v; GJ': 0,5V by + 0,5v; nony4aeM HOTOMKOB:
F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.
OrtBer. [lonydyeHno 4 Tuna GeHOTUIIOB U TEHOTUIIOB B PaBHBIX COOTHOIIEHUsAX. 13 Hux 1 nepBoro Oyzaer
XapaKkTepHa CBEPXJJOMUHAHTHOCTD (CpeIHUI pa3mep JIMCTOUYKOB 18 MMm).
3amanue 29. 3agada Ne 4. [Ipoanammsupyiite XapakTep Tepeaadyd pelecCMBHOTO, YAaCTUYHO CIETIEHHOTO C IMOJIOM,
HACJIE/ICTBEHHOTO 3a00J1€BAHUs OT MaTepH K OTOMKAM.
Pemenne. P:9X aX a IX AY A 6ombna FI: QX AX ad XaY AF2:9X AXa; X aXa ;4 XAY A ;
34X aY A 6onpHa
OtBer. bone3Hb nepeaaeTcst OT MaTepy 4epes3 A€TEeH U MPOSIBISAETCS TOJIBKO Y BHYUYEK.
3ananue 30. M3 snemeHTOB coobmiecTBa (I0JNEBKa, 3€pHO 37aKOB, (DUIMH, XOPEK) COCTAaBbTE NMHILEBYIO LEMb U HA
OCHOBAaHUM MPaBHIIa 3KOJIOTUYECKON MUPaMU/IbI OTPEIENUTe, CKOJIbKO HYXHO 3epHa, YTOOBI B JIECY BBIPOC OAMH (QWIHH
Macco 2,5 Kr.

OrserT:

3epHO 371aKOB Y MEIs-1oJIeBKA Y Xopek Y D
2500 kr 250 kr 25 kT 2,5 KT




B wuroroBoii paboTe mpeACTaBIEeHBI 33/laHWs, OTHOCSIIMECS K TPEM YPOBHSAM CIOKHOCTH:
«HU3KHUI», «CPEIHUID), «BBICOKUI». B 3aBUCMMOCTH OT TUIA U TPYJHOCTH 33JaHUS €r0 BBINOJHEHUE
OIICHUBAETCS PA3HBIM YUCIIOM 0asIoB. BhIMoNHEHNE KaXI0TO 3aIaHKs «HU3KOTO0» YPOBHS CIOKHOCTH
orieHuBaercst 1 GamioM. 3a BBHITIONHEHHE 3a[aHUM «CPEJHET0» YPOBHSA CIOKHOCTH B 3aBHCHMOCTH OT
TIOJTHOTHI ¥ TIPABMJIBHOCTH OTBETA MPHCBAMBALTCS JI0 2 OaoB.

K 3amanuio «BbICOKOT0» YPOBHSI CIIOKHOCTH OTHOCHUTCS PELICHHECUTYAIIMOHHBIX 3aa4. 3a BIIOJHEHUE
3aJlaHUN «BBICOKOTO» YPOBHS B3aBUCUMOCTU OT IMOJHOTHI M TPABUJIBHOCTU OTBETA MPUCBAUBACTCA 10 3-X 0Oaiios.
3a1aHusl «HU3KOTO» U «CPEHEr0» YPOBHEW CIIOKHOCTH IPOBEPSIOTCS aBToMathyeckd. OTBETHl Ha 3aaHuUs
«BBICOKOT0» YPOBHSI IPOBEPSIOTCS B PYYHOM PEKUME.

Pacnipenenenue 3ajaHuii o ypOBHSIM CIIOKHOCTH MPEACTAaBICHO BCIIEAYOIIEH TabauIe:

VY pOoBEHb CIOKHOCTH 3aAaHUS bann [IpouenTHOECOAEPKAHNE3AIAHU Tun Bopocos
Huskuii 1 50% - 3a1aHUS C BEIOOPOM OJHOTO IIPABIILHOTO
OTBETa
N 0 .
Cpennnit 2 33% - MHOKECTBEHHBIH BBIOOP;

= BOMNPOCHI HAa YIIOPSAAOUYUBAHUC UINYCTAHOBJICHUEC
HpaBPIJ'ILHOfI IIOCJICJOBATCIIBHOCTH

Bricokuit 3 17% - 3a/1a4H, TPEAyCMATPHBAIONINE Pa3BEPHYTHIHOTBET

Kputepuu orieHuBanus UTOroBOM MICbMEHHOM padOTHI:

Ouenka [IpoueHT BbINOIHEHHS
«OTJIINYHO» 85-100%
«XOPOIIIO» 70-84%

«yIIOBIICTBOPUTEIBHO 50-69%
«HEY/I0BJIETBOPUTEIILHO» menee 49%




