MUHUCTEPCTBO OBPA30OBAHUSI CAPATOBCKOM OBJIACTH
T'OCYJIAPCTBEHHOE ABTOHOMHOE ITPO®ECCHOHAJIBHOE
OBPA3OBATEJIBHOE YUYPEXKJIEHUE CAPATOBCKOM OBJIACTH
«MAPKCOBCKHNH NOJUTEXHUYECKHUHA KOJLJIE XK

T AIOY 20 «MIIK»
. 2. B. I'pebnena

®OH/ ONEHOYHbLIX CPEJACTB

o yueonoi qucturuinae QY 1. 12 buoJjorust

1o cnenuanbHocTu 23.02.07 TexHuueckoe 00CTyKUBAHUE U PEMOHT
aBTOTPAHCIIOPTHBIX CPEJICTB




COJEPKAHUE

1. [TacmopT OLEHOYHBIX CPEJCTB MO AUCHUILTAHE «BUOTOTHI ....vvenvveeiieeviie i 3
2. OueHouHble cpeACcTBa MO AUCHUIUIMHE «bronorus»Ommbka! 3akmaaka He
onpejaesieHa.

2.1. O1ieHOUYHBIE CPEACTBA TEKYIIETO KOHTPOJIS Mo aucuuiuinie «buonorusy ..... 11
2.1.1. 3amanus, HanpaBJIEeHHbIC Ha CUCTEMATH3AIUIO U 0000IIEHNE TEOPETUIECKOM

1205 (0110] 00 22111712 QFUR TP PR PP PR TP 11
2.1.2. 3aganus, HarpaBJIeHHbIE Ha (POPMUPOBAHKE WJIM MPOBEPKY 3HAHUM........... 14
2.1.3. 3aganus, HanpaBJIEHHbIE HA (POPMUPOBAHUE YMEHHUI U HABBIKOB ............... 18
2.2. O11eHOYHbIE CPEJICTBA PYOEKHOTO (TEMATUUECKOTO) KOHTPOJIS IO AUCIUTLIINHE
37 (031 (0] 6 T PP PR PO PR OURTPUPPTRRORY 32

2.3. OlieHOYHBIE CpEeACTBA MPOMEKYTOUHOW AaTTECTAllMd II0 JHCIUILINHE
T 537 (001 (0 ) N 7 5 0 N UTTTTUUTT TR RR PR 47



1. IlacnopT OlEHOYHBIX CPEACTB MO Y4eOHOH qucunminuHe «buosorus»

OueHoYHbIE CpeACTBa MO OWOJOTMM MpeAHAa3HAYEHBI ISl MPOBEIACHUS
TEKYIIETro, pyOeKHOTO (TEeMaTUYECKOT0) KOHTPOJISI U IPOMEKYTOUHON aTTeCTaIUN
1O AUCIUILIINHE.

Kontpons u  omeHka  pe3yibTaToB  OOy4YEHHUS  OCYIIECTBIISETCS
npernojiaBareyieM B MPOILIECCe  TPOBENCHUSA  MPAKTUYECKUX  3aHITHH U
7ab0paTOpHBIX pPabOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OOYyYarOUIUMUCS
WHUBUYyAIbHBIX 3a/JIaHUM, TMPOEKTOB, HCCIeqoBaHUN. Pesynbrarel oOydeHUs
OTIPEEIISIIOT, YTO O0yYaromuecs JOJKHBI 3HaTh, MIOHUMATh U JIEMOHCTPUPOBATH
0 3aBEPIICHUH U3YUYCHUSI TUCIUTLITUHBI.

st bopmupoBaHMsi, KOHTPOJIS U OLICHKU PE3yIbTaTOB OCBOCHUS YUEOHOMU
JVCHUIUIMHBI UCTIOJIb3YETCSl CUCTEMA OLICHOUHBIX MEPOIPUSITUHM, TPEACTABIIIONIAS
coOOl KOMILJIEKC Y4YE€OHBIX MEPONPUSTUM, COIJIaCOBAHHBIX C pe3yJbTaTaMu
oOyuenus u chopmynupoBanHbix ¢ ydetom @OI'OC COO (mpeameTHbie
pe3yabTathl o auciuiube) u GI'oC CIIO.

CucrteMa OLIEHOYHBIX MEPOMNPUITUM, CIPOSKTUPOBAHHAS MO JAUCIUILINHE
«buonorus», mpeacTaBiieHa B TACIIOPTE OLIEHOUHBIX CpecTB (Tabnuia 1).



ITacopT OLIEHOYHBIX CPEACTB MO y4eOHO# AucHuILInHe «brosorus»

Tabmuma 1

Pa3zpen 1

Kierka — CcTPYKTYPHO-()YHKIIMOHAJIbHASI €IMHUIIA )KUBOT O

PesyabTaThl 00yYeHHs

XapakTepu30BaTh CTPYKTYPHO-(QYHKIIMOHATHHYIO OpPTraHU3aIMIO KIIETKHA Ha OCHOBE HAOJIOICHUS

OueHo4yHoe MeponpusiTue
pyOexHOro (TeMaTH4€eCKOro)

KonTponbhas padota “MosnekynsipHblil ypOBEHb OpraHU3aliu KUBOTr0”

KOHTPOJIsA
Tema Pe3yabTaThl 00y4yeHUs 10 TeMaM Ouenounoe MepONpUSTHS TEKyIIEro OueHo4YHbIE CPeACTBA
KOHTPOJIA
Tema 1.1 OmnuceiBaTh METOALI UCCIENOBAHUA Ha | 1. 3amroaHeHne TaOIHIIEI ¢ OITMCAaHUEM 1. TaGmuipl ¢ omMcaHueM METOIOB
Buomnorusa kax MOJICKYJISIPHOM U KJIIETOYHOM YPOBHE. | METOJIOB MHKPOCKOIIUPOBAHUS C X MHUKPOCKOITUPOBAHUS C UX JIOCTOMHCTBAMHU
Hayka. O0mmas XapakTepru3oBaTh YPOBHU KUBOM IOCTOMHCTBAMU U HEIOCTATKaAMH 1 HEJIOCTaTKaMH
XapaKTepPUCTUKA | MaTEepUU 2. 3anonnenue Tabnuubl «Bkinag yuensix B | 2. Tabnuna «Bxian yueHbIX B pa3BUTHE
JKU3HH. OrnuceIBaTh METOBI UCCIEIOBAHUS HA | Pa3BUTHE OHUOJIOTHI. OHOJIOTHIY.
MOJIEKYJIIPHOM U KJIETOUHOM YpOBHE 3anoixHeHne CPaBHUTEIBbHON TaOIUIIbI CpaBHuTenbHas TabIuIla CXOACTBA U
CXOJICTBA U PA3IUYMI )KMBOTO M HE JKUBOTO | PA3IUYHil >KUBOTO M HE KUBOTO.
Tema 1.2 Paznuuate cymiecTBeHHbIE MPU3HAKU 1. OuennBaemMasi JUCKYCCHs 110 BOITPOCAM 1. [lepeyeHr BOIPOCOB K OLIEHUBAEMOM
CTpyKTypHO- CTPOCHMUSI KJIETOK OPTaHU3MOB Pa3HbIX | JICKIIUU JTUCKYCCUU
(GyHKIIMOHATBHA | IAPCTB KUBOU MPUPOIBI 2. Pa3paboTka MEHTaIbHON KapThl MO 2. MeHTanbHas KapTa Mo KiIacCuPpUKaIuu

A OpraHu3anus
KJICTOK

[TpoBoauTh HAOIOIEHNE KIIETOYHBIX
CTPYKTYpP ¥ UX U3MEHEHHUH C
MOMOIIIbI0 MUKPOCKOTIA

KJIaCCU(UKALIUY KIIETOK U UX CTPOEHHUIO Ha
IIPO- U DYKapUOTUYECKHX U 10 IapCTBaM B
MUHH TPYIIIax

3. BrinmonHeHue U 3ammuTa 1a00paTOpHbIX
pabor:

«CTpoeHue KIeTKH (pacTeHus, ’KUBOTHBIE,
rpulOBbl) U KIETOUYHbBIE BKIIOUECHHUS
(kpaxma, KapOTUHOU/IBI, XJIOPOIIACTHI,
XPOMOILIACTBI)»,

«IIponuraemocts MeMOpaHs! (IJ1a3MOJHK3,
JIETITa3MOJTH3 )

KJICTOK U UX CTPOCHHIO Ha ITPO- U
OYKAPUOTUYCCKUX U 110 HapCTBaM B MUHU

rpymmax
3. Otuetsl o 1a6OPaTOPHBIM paboTam




Tema 1.3 XapakTepu3oBaTh CTPOCHUE U 1. dpoHTaNbHBIN OMpoc 1. [TepeyeHnb BOPOCOB K PPOHTATLHOMY
buonorudeckn | CBOHCTBA OCHOBHBIX OMOMOJIEKYII [ToaroToBka yCTHBIX COOOIIEHUI € orpocy
BAKHbBIC [IpoBoauTh HabOIIOIEHUE U3MEHEHUH Mpe3eHTaluen 2. OtueTsl 0O Ja00paTOPHBIM paboTam
XUMUYECKHE (GYHKIIMOHUPOBAHUS OUOTIOIMMEPOB 2. BeimonHeHue u 3ammuTa J1abopaTOpHBIX
COETMHEHUS pabot: «Omnpenenenue sutamuna C B

MPOAYKTaX MUTAHUS,

«'mapodrmibHO-THAPODHOOHBIC CBOKICTBA

JIUTTUIOBY
Tewma 1.4 OnuceIBaTh OCHOBHBIE 1. ®poHTaNBHBIN ONPOC 1. I[lepeueHs BOmpocoB K (pOHTATLHOMY

OOMEH BEILLECTB
U MpEBpaIIeHUe

SHCPTCTUYCCKHUC U ITJIACTUUCCKHUEC
IMpOICCChI KIICTKHU (O6MeH BCIICCTB,

2. 3anoyiHeHUE CPAaBHUTEIILHON TaOJIMIIBI
XapaKTEPUCTHK TUIIOB OOMEHA BEIIECTB

orpocy
2. CpaBHUTeNbHAS Ta0JINIIA XapAKTEPUCTUK

DHEPIUHU B XeMo-, (POTOCHHTE3) TUIIOB OOMEHA BEILIECTB

KJIETKE

Tema 1.5 XapakTepu3oBaTh )KU3HEHHBIN [TUKJI 1. O6cyxneHre o BoIpocam JIEKIUH 1. [lepeuenb BOIpoCOB [1sl 00CYXKIEHUS
XKuzHeHHbIH KJIEeTKH. PaznuuaTh cylecTBeHHbIE 2. Pa3zpa0oTka JI€HThl BpEMEHH JKU3HEHHOTO | 2. JIeHTa BpeMeHH KU3HEHHOI'0 IUKJIA.

IIHUKJI KJICTKH.
Muro3. Meiios

MPU3HAKU CTPOEHUS KJIETOK
OpPraHU3MOB Pa3HbIX LAPCTB KUBOU
npupoabl Onpenensits
MIOCJIE0BATENBHOCTD HYKJIEOTHIOB
JAHK u PHK.

IUKJIA.
3. Pazpabotka rimoccapus

4. Pemenue 3a/1a4 Ha ONpeeIeHNE
M0CJIeI0BATEIbHOCTH HYKJICOTH/I0B.

5. Pemenue 3aga4 Ha onpeneneHue
MOCJIeI0BATEIbHOCTH aMUHOKHUCIIOT B
MoJIeKyJe Oeslka B ciIydae H3MEHEeHHUs
nocjuenoBare’abHOCTH HykieotnjoB JIHK

3. 'moccapwuii ¢ onpe/ e IeHHBIM ITepeYHEeM
TEPMHUHOB

4. 3agaun Ha OTIpe/IeIICHNE
MOCIIEI0BATEIbHOCTH HYKIICOTH IOB.

5. 3a7auu Ha ompeneNeHne
MIOCJICA0BATEIbHOCTH aMUHOKHUCIIOT B
MOJIEKYJIe OeNKka B clTydae U3MEHEHUS
nocneaoBaTenbHOCTH HykineoTu 108 JJHK

Pazmen 2

Crpoenne u pyHKIMM OPraHU3Ma

Pe3yabTaThl 00yuyeHus1

HpOFHO3I/IpOBaTB BO3HHUKHOBCHHC ITPU3HAKOB B X01€ UHAUBUAYAJIbHOT'O PA3BUTUA U

Pa3MHOKCHH A OPTaHN3MOB

OueHouyHoe MeponpusiTue py0e;KHOro (TeMaTH4€eCKOr0)

KOHTPOJIfA

KonTponbhas pabota “Ctpoenue u GyHKIIUU opraHnzma’

Tema

PesyabTaThl 00yueHHs 10 TeMaM

OueHoYHOE MepONIPUATHSA TEeKYIEro
KOHTPOJIs

OueHoYHBIE CPeCTBA




Tema 2.1

OnuceIBaTh CTPOCHUE U B3aUMOCBA3b

1. OuenuBaeMasi TUCKYCCHS

1. Ilepedyens BONPOCOB K OLICHUBAEMOI

Crpoenue yacTeld MHOTOKJIETOYHOI0 opranusma | 2. Pa3paboTka MEHTalIbHOM KapThl TKaHEH, JUCKYCCUU
OopraHusma OpPraHOB U CHCTEM OPraHOB OPraHU3MOB 2. MeHTanbHas KapTa TKaHel, OpraHoB U
(pacTeHus1, )KUBOTHBIE, UEIOBEK) C KPaTKOU CUCTEM OPraHOB OPraHU3MOB (pacTeHus,
XapaKTePUCTUKON UX (PYHKLUI KUBOTHBIE, YEJIOBEK) C KPAaTKOM
3. IToaroroBka U NpeaCTaBIEHUE YCTHBIX XapaKTePUCTUKON MX (PYHKIUI
cooOuIeHnH ¢ nmpe3eHTanuei (MMMYHUTET, 3. Ilpe3enTanus u ycTHOE COOOIIEHHE
MHQPEKIMOHHBIE 3a00JIeBaHus, SITHIEMUH, COIJIACHO MEPEYHIO TEM
BaKITMHAIINS )
Tema 2.2 XapakTepu3oBaTh CIIOCOOBI 1. ®poHTaNBHBIN OMPOC 1. [TepeueHs BOPOCOB K (PpOHTATILHOMY
Dopmbl pa3sMHOXKEHUs 2. 3anonHeHHe TaOIUILbI ¢ KPATKOM orpocy
Pa3MHOXEHHUS XapaKTEPUCTHKON U TpuMepaMu hopm 2. Tabmuua ¢ KpaTKol XapaKTepUCTUKON
OpPraHU3MOB Pa3sMHOXEHHs OPraHU3MOB U npuMepamMu (HopM pa3zMHOKEHHS
OpraHU3MOB
Tema 2.3 OnuceIBaTh CTaIMU OHTOI'€HE3A 1.CocraBrieHue )XU3HEHHBIX LIUKIIOB 1.CxeMbl )KU3HEHHBIX IIUKJIOB PACTEHUIN
OHnTtorenes pacTeHuil pa3HbIX OTIEIIOB pacTeHuii 1o otaenaM (MOXOBUJIHBIE, 1o otzaenam (MOXOBUIHBIE,
pacTeHui, OnuceIBaTh CTalMA OHTOTEHE3A XBOILEBUHBIE, TATIOPOTHUKOBUIHBIE, XBOILEBUHBIE, TATIOPOTHUKOBUIHBIE,
KUBOTHBIX U KUBOTHBIX U YEJIOBEKa rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE) rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE).
YeJloBeKa 2. Pa3paboTKa JIEHTHl BpEMEHH ¢ 2. JleHTa BpeMeHU C XapaKTEePUCTUKON
XapaKTepUCTUKOM 3TAalioB OHTOreHe3a 9TarioB OHTOI'€HE3a OTAENbHOM rpynmnoi
OTJEIBHOM TPYMNIION )KUBOTHBIX M YEJIOBEKA KUBOTHBIX U Y€JIOBEKa M0 MUKPOTpyIIam
10 MUKpPOTpYTIIaM 3. Bompocsr st Tecra/llepedens
3. Tect/ompoc BOMPOCOB K OMPOCY
Tema 2.4 OnuceIBaTh 3aKOHOMEPHOCTH 1. ®poHTaANBHBIN ONPOC 1. [Iepeuenb BOpOCOB K PPOHTAILHOMY
3aKOHOMEPHOCT | HACJIEACTBEHHOCTU U U3MEHUYUBOCTHU 2. Tect o Bompocam JEKIUN orpocy

M HaCJICAOBaHUA

Onpenenars BEpOSTHOCTD
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX
MPU3HAKOB TIPH MOHO-, JTH-,
MOJIMTHOPUIHOM M aHATM3UPYIOLIEM
CKpeITUBaHUH

3. Pemienue 3a7a4 Ha onpeiesieHUe
BEPOSITHOCTH BO3HUKHOBEHUS
HAaACJICACTBECHHBIX HpI/ISHaKOB l'IpI/I MOHO-, 1U-,
MOJIMTHOPUIHOM M aHATTU3UPYIOLIEM
CerHII/IBaHI/II/I, COCTABJICHUC T'CHOTHUITNYCCKUX
CXEM CKpEIIBaHUs

2. Bonpocsr s Tecta

3. 3ama4ym Ha ONpeeIEeHNE BEPOSITHOCTU
BO3HUKHOBEHHSI HACIIECTBEHHBIX
IIPU3HAKOB IIPU MOHO-, IU-,
MOJIMTUOPUAHOM M aHATU3UPYIOLIEM
CKpELIUBAaHUM, COCTaBICHUE
T€HOTHUIIMYECKUX CXEM CKPEIINBaHUS




Tema 2.5 OnuceiBaTh 3aKOHOMEPHOCTH 1. Pa3paboTka rioccapus 1. I'moccapuii, ¢ onpeneieHHbIM

CueruieHHoe HACJEACTBEHHOCTH U u3MeHuuBocTu. | 2. Tect NepeyHeM TEPMUHOB

HacjJeqOBaHUE Onpenensatb BEpOSTHOCTD 3. Pemienue 3a7a4 Ha onpeiesieHue 2. Bompocsl a1 Tecta

MIPU3HAKOB BO3HUKHOBEHMSI HACIIEJCTBEHHBIX BEpPOSITHOCTH BO3HUKHOBEHUS 3. 3agauu Ha ompeieTICHUE BEPOSITHOCTH
MIPU3HAKOB IIPU PA3TMYHBIX HACJIEICTBEHHBIX MPU3HAKOB MPHU PA3JIMYHBIX | BOSHUKHOBEHHMSI HACJIEICTBEHHBIX
B3aUMOJICHCTBUSAX T€HOB. TUIIAaX B3aMMOJICUCTBUS T€HOB, COCTaBJICHUE | MPU3HAKOB MPHU PA3TMYHBIX TUIIAX
OnpenensTh TUII MyTallUU TIPH TeHOTUITUYECKUX CXEM CKPEIIMBAHUS B3aMMOJICHCTBHSI T€HOB, COCTABIICHUE
repeayde HacaeACTBEHHBIX MPU3HAKOB TEHOTHUITMYECKUX CXEM CKPEIIUBaHUS

Tema 2.6 OnuceiBaTh 3aKOHOMEPHOCTHU 1. Tect 1. Bonpocsl 1151 Tecta

Cuennennoe HACJIEICTBEHHOCTU U U3MEHUYUBOCTU 2. Pa3pabortka rioccapus 2. I'moccapuii, ¢ onpeaeeHHbIM

HACJIeJOBaHHE OnpenensiTb BEpOSITHOCTh 3. Pemenue 3a1a4 Ha onpeseneHme nepeyHeM TEPMUHOB

MIPU3HAKOB BO3HUKHOBEHHSI HACJIE/ICTBEHHBIX BEpPOSITHOCTH BO3HUKHOBEHUS 3. 3agaun Ha ompeieNieHue BEPOSITHOCTH
MIPU3HAKOB MPU CHEIUICHHOM HACJIEICTBEHHBIX MPU3HAKOB MPU BO3HHUKHOBEHUS HACIIEJICTBEHHBIX
HacJIe0BaHUH. CIEIIJICHHOM HacJIeIOBaHUU, COCTABICHUE MIPU3HAKOB TIPU CLICTNICHHOM
OnpenensiT BO3SMOXKHOE TeHOTUITUYECKUX CXEM CKpEIIBaHUS. HACJIeJJOBaHUH, COCTABIICHUE
BO3HUKHOBEHHE HACIIEJICTBEHHBIX 4. TloaroTroBKa yCTHBIX COOOIIIEHUH € TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS
MIPU3HAKOB MPE3EHTALMEN O HACIEeICTBEHHBIX

3a00JIeBaHUSX YEJIOBEKA
Pa3nen 3 Teopusi 3BosTIOLNH

PesynbTaT 00yuenus

AprymMeHTHpOBaTh HEOOXOJAUMOCTh COXPAaHEHHUSI MHOT000pa3us OpraHU3MOB C [ETbI0 O€PEKHOTO OTHOIICHHUS K
OKpY>Karollen cpejie

OueHo4yHoe MmeponpusiTue
pyOexHOro (TeMaTH4ecKoro)

KonTponbhas padota “Teopernyeckue acreKThl 3BOJIOLNHN KU3HU Ha 3emiie”

KOHTPOJIA
Tema PesyabTaThl 00yueHHs 10 TeMaM Ouenottoe MeponpusITHs Tekyuuero OueHoYHBIE CPeCTBA
KOHTPOJIA
Tema 3.1 XapakTepru30BaTh NPEANOCHUIKH U 1. ®poHTANBHBIN ONPOC 1. [lepeueHb BONpOCOB K PPOHTATILHOMY
Hcropus JBIKYILME CUIIBI BOSHUKHOBEHUS 2. Pazpa0oTka JIeHTbl BpEMEHU Pa3BUTHUS onpocy
9BOJIIOLIMOHHOTO | MHOr00Opa3us BUI0B SBOJIFOLIMOHHOTO YYEHUS. 2. JleHTa BpeMeHHU pa3BUTHUSA
Y4EHHS. 3. I'moccapuii ¢ onpenieneHHbIM epeuHeM SBOJIIOLIMOHHOTO YYEHHS.

MuUKpo3BOITIOLHS

TEPMHHOB

3. I'moccapwuii ¢ onpeeieHHbIM TTepEYHEM




TEPMHHOB.

Tema 3.2 XapakTepru30BaTh MPEANOCHUIKH U 1. OuenuBaeMasi TUCKYCCHS 1. Ilepedyenn BONPOCOB K OLICHUBAEMOI
Maxkpo3Bontonus | IBUKYILIUE CUIIbI BOSHUKHOBEHMUSI 2. Pa3zpabotka rioccapusi TepMHHOB JUCKYCCUU
MHOT000pa3usi BUIOB 2. I'moccapuii ¢ onpe/ielIeHHbIM epeYHEM
TEPMUHOB
Tema 3.3 XapakTepru30BaTh MPEANOCHUIKH U 1. ®poHTANIBHBIN OMPOC 1. [TepeyeHb BOPOCOB K PpOHTATLHOMY
[IpoucxoxaeHue | IBUXKYILIUE CUIIbI BOSHUKHOBEHMUSI 2. PazpaboTka JeHT BpeMEHH U MEHTAJIbHBIX | OMPOCY
YeloBeKa — MHOT000pa3usi BUIOB KapT Ha BBIOOD: 2. JlenTa BpeMeHU WJIM MEHTaJIbHAs KapTa
AHTPOIIOr€HE3 “IBOJIOIMS COBPEMEHHOI'O YeJIOBEKA, Ha BBIOOp U3 NEpeyHs
“Bpems 1 yTH paccesieHus YeI0BeKa 1o
ianete”, “BimsHue reorpadudeckoil cpes
Ha MOPGOIIOTHIO U (HU3HOIOTHIO YeTIoBeKa”,
“YenmoBeyeckue pacel’, 00CyKIeHUE
Paznen 4 Ixkoqaorus

PesynbTaT 00yuenus

AprymMeHTHpOBaTh HEOOXOAUMOCTh COXPAaHEHHUSI MHOT000pa3us OpraHU3MOB C I[ETbI0 O€PEKHOTO OTHOIICHHUS K
OKpY>Karollen cpejie

OueHo4yHoe MmeponpusiTue
pyOexHOro (TeMaTH4€eCcKOro)

Kontponbnas padota “TeopeTrndeckue aceKThl IKOJIOTHN

KOHTPOJIA
OueHo4yHoe MepONPUATHS TEKYLIEro
Tema PesyabTaThl 00y4eHHs 10 TeMaM " ponp yu OueHouHble cpeacTBa
KOHTPOJIA
Tema 4.1 OnuceIBaTh CBSI3b MEKIY Tect o skonoruveckum gaxropam u cpeaam | Bompocs! nis Tecta
DKoJorn4ecKkue OpraHU3MOM U CPEIOHU €ro JKU3HU OPraHU3MOB

(bakTOpBI U CpebI
KU3HU

oOuTanusa

Tema 4.2

[onmynsaums,
cooO1ecTBa,
IKOCHCTEMBI

OnuceIBaTh CBA3b MEKIY
OpraHu3MOM U CPEIOHU €ro
oOuTaHus

CBOMCTB DKOCUCTEM

YcTaHaBiIMBaTh CBS3b CTPYKTYPHI U

1. CocraBieHne cxeM KpyroBOpOTa BEILECTB,
HCIIOJIb3YS] MaTepUallbl JIEKIIUH

2. Pemienne npakTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3aJjaHMi 110 IEPEHOCY BEILECTBA U
SHEPTHUH B 3KOCHCTEMAX C COCTABICHUE
Tpo(uuecKux menel u nupamu OMOMacChl 1

1. CxeMbl KpyroBopoTa BEIIECTB,
UCIIOJNIb3Ysl MAaTEPUAIIbI JIEKIIUU

2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3a1aHK 110 IIEPEHOCY
BEI[ECTBA U SHEPTHUH B SKOCHCTEMAX C
COCTaBJICHHE TPOPUUECKUX LIeNeH




SHEPTUU nupaMu]i 6MoMacchl U SHEPTUU
Tema 4.3 OnuceIBaTh CBSI3b MEKIY 1. OuennBaeMasi IMCKYCCHS 1. Ilepedyens BONPOCOB K OLICHUBAEMOI
Buocdepa - OpraHU3MOM U CPELOHU €ro 2. Tect JUCKYCCUU
riobanpHas oOuTaHus 3. Penienue nmpakTHKO-OPUEHTHPOBAHHBIX 2. Bompocsr y1st Tecta
IKOJIOTHYECKas YcTaHaBIuBaTh CBSI3b MEXY pacueTHBIX 3ajja4d Ha ompeneneHue miomwaau | 3. IlpakTuko-opueHTUpPOBaHHbIE
cuctema CTpyKTypamu 6uocgepsl HACaXKJICHUH JIs1 CHHKEHUSI KOHIICHTPAIIUU pacueTHbIE 33J]a4M Ha ONpeesieHue
YIIJIEKHUCIIOTO Ta3a B aTMOC(epe CBOETo IUIOIIA/IM HACAKCHUH JIIs1 CHUYKEHUS
pervoHa npoKUBaHUS KOHIIEHTPAIIMHU YTIIEKUCIIOrO raza B
aTMocdepe CBOero pernoHa ImpoKUBaHUS
Tema 4.4 OnuceIBaTh 1N100aIbHEBIE U 1. Tect 1. Bonpocs! 1151 Tecta
Bnusuue pEruoHANIbHBIE YKOJIOTHYECKUE 2. Pemienne npakTUKO-OPUEHTUPOBAHHBIX 2. IlpakTKO-OpUEHTUPOBAHHBIE
AHTPOIIOTEHHBIX po0OJIeMbI U ITYTU UX pacueTHBIX 3aJ]aHHil 10 COXPAHEHUIO pacueTHbIe 3aJJaHUs TI0 COXPAHEHUIO
¢dakTopoB Ha MUHHUMH3AIIN IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA IPUPOJIHBIX PECYPCOB CBOETO PErMOHA
ouochepy [Ipennarate ciocoObl IEUCTBUS 110 | MPOKUBAHUS MPOKUBAHUS
0e30macHOMY MOBEJICHUIO 1
CHUKEHUIO BIIMSIHUS YeJIOBEeKa Ha
IPUPOJIHYIO CPENY
Br16upaTs Mephbl 115 cCOXpaHeHus
OropazHooOpasus
Tema 4.5 WNHTtepnipeTupoBath pe3yabTaThbl 1. OuennBaemasi JUCKyCCHUS 1. [lepeyeHr BONPOCOB K OLIEHUBAEMOM
Bnusuue IIPOBEJEHHOT0 OMO3KOJIOrHUEcKOro | 2. BblloiHeHUs: NPaKTUUECKUX 3adaHHM: JUCKYCCUU
COLIMAIIBHO- AKCIIEPUMEHTA C UCTIONb30BaHueM | “OmnpeneneHue CyTOYHOro palroHa 2. 3aaHus MpaKTHYECKUX padoT
AKOJIOTUYECKHUX KOJIMYECTBEHHBIX METOIOB nUTaHus”, 3. Ortuer no 1abopaTopHOit paboTe
(baxTopoB Ha “Co3aHne MHIUBUYaIbHON AMATKH 110
3710pOBbE OpraHu3aIy paluoHaIbHON (HU3HUECKOi
YyernoBeKa AKTUBHOCTH

3. Bemmonnenue nabopatopHoit paboThl Ha
BBIOOD:

"YMcTBeHHas1 paboTOCTIOCOOHOCTH",
"Bnusinue abuoTuyeckux GpakTopoB Ha
yesioBeKa (HU3KHE U BBICOKHE TeMIeparypsbl)”




Pa3zpen 5

BuoJsiorus B ;ku3HN

PesynabTaT 00yuenust

TEXHOJIOTUN

AHaJII/I3I/IpOBaTB 9TUYCCKUC ACIICKTBI COBPECMCHHBIX I/ICCJIC,HOBaHI/Iﬁ B 00J1aCTH OMOTEXHOJIOTUH M T€HETHYECKHUX

OueHouyHOe MeponpusiTue
PYO€KHOro (TEMATHYECKOTI0)

[IpencraBienue pe3yabTaTOB PEIICHUS KEMCOB (BBICTYILICHUE C IIPE3EHTAIINEH )

KOHTPOJIA
OueHoyHOE MEPONIPUATHS TEKYILEro
Tema Pe3yabTaThl 00y4yeHUsI 10 TEMaM ponp y OueHoYHBIE CpPeICTBA
KOHTPOJIfA
Tema 5.1 AHanu3upoBaTh dTHYECKUE acTeKkThl | BrimonHeHue kelica Ha aHanu3 uHbopMaluu o | 3agaHue Keiica

buorexuomnoruu B
JKA3HU KaXKI0r0o

COBPEMEHHBIX  HMCCIENOBAaHH B
o0Jactu OHOTEXHOJIOTUHU u
T€HETUYECKUX TEXHOIOTHI

HAaYYHBIX JOCTHIKCHHUAX B obractu
I'CHCTUYCCKUX TGXHOHOFHﬁ, KJICTOYHOM
HWHXXCHCPHUH, TMIICBBIX OMOTEXHOJIOTUH

Tema 5.2.
BuorexHonoruu B
HpOMI)IHIJ'[CHHOCTI/I

AHaJII/I?;I/IpOBaTI) OTUYCCKHUEC ACIICKTBI
COBPEMEHHBIX  HCCIEJOBaHUN B
obnact OHMOTEXHOJIOTUH "
T€HETUUECKUX TEXHOIOTHIH

BrimonHenue kelica Ha aHaM3 HHPOPMAIIH O
pa3BUTUU OMOTEXHOJIOTHIA B MEUITMHE U
(dapmanuu

Brimonnenue keiica Ha aHanu3 HHPOPMAIHH O
Pa3BUTUU OMOTEXHOJIOTHH C UCTIOIb30BAHUEM
YKUBOTHBIX, TPUMEHEHUE TPOTYKTOB
OMOTEXHOJIOTHH B KU3HU YEJIOBEKA.
Brimonnenue keiica Ha aHanU3 HHPOPMAIIH O
Pa3BUTUU OMOTEXHOJIOTHH C UCTIOIb30BAHUEM
pacTeHui.

BrimonHenue kelica Ha aHaiu3 WHGOpMAIUHU O
Pa3BUTUU TPOMBINIIICHHON OMOTEXHOIOTUH.
Brimonnenue ketica Ha aHanu3 nHGopMaiuu 06
ATUYECKHX aCTEeKTaX Pa3BUTHUsI OMOTEXHOIOTHA.

3aganue keica




2. OueHo4HbIe cpeacTBa N0 yueOHOH AucuuminHe «buosorus»

OneHo4HbIE MEPOIIPUSATHS TEKYIIET0 KOHTPOJIS (THIIBI):
3ajannsi, HANPaBJIEHHbIE HA CUCTEMATU3ALMI0O U 000011IeHue
TeopeTUuYeCKO HHPOpPMALUK:
- 3aroJHeHue TaOIuIL
- pa3paboTKa JEHTHI BpEMEHU
- pazpaboTka rioccapus
- pa3paboTka MEHTAJILHOMN KapThl
3ananus, HaNpaBJieHHbIe HA GOPMUPOBaHME WIH NPOBEPKY 3HAHUIA:
- TecT
- OIICHWBaeMas JUCKYCCHS
- (pOHTANBHBIN ONPOC
- o0CyKJIeHHE 10 BOMpOcaM JIEKIIUU (BCTpEYaeTcsl y HacC TOJbKO 1 paz)
- YCTHBIE COOOIICHHUS C MPE3CHTAINEH
3ananus, HanpaBJieHHbIe HA GopMUpOBaHMe NPAKTHYECKNUX YMEHHU U
HABBIKOB
nabopaTtopHas pabora
penieHue 3aaaq
MIPaKTUKO-OPUEHTHPOBAHHBIC PACUCTHBIC 3a/TaHHSI
Kelic Ha aHanu3 uHpopMaluu
y4eOHO-UCCIIEI0BATEILCKUM MTPOEKT

2.1. Ouenounsvie cpedocmea mexkyuie2o KOHmpoaa no oucyunaune «buonozusn)

Texymuii KOHTPOJIb PE3yJIbTATOB 00YYEHUS MOKHO OCYIIIECTBIIATh PA3IMYHBIMU
METOJaMH M C TIOMOIIBI0 pAa3JIUYHBIX OLIEHOYHBIX cpenacTs. llo gucnumummne
«buoiorus» B KAadeCTBE CPEIACTB TEKYLIETO KOHTPOJS NPUMEHSIOTCA 3aJaHus B
TECTOBOM (popme; TaOmuIbl; BU3yalnHu3alus TEOPETUYECKOro maTepuasia B ¢opmare
JEHTBl BPEMEHM W MEHTAIBHBIX KapT; PEIICHUE KEMCOB W JPYrMe OLEHOYHBIE
Marepuainsl. Huxke npuseem npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. 3apaHus, HanpaBJIeHHbIEC HA CHCTEMAaTH3ALUIO U 00001IeHE
TeopeTu4eckoil uHpopmauuu

1. 3anoaHenune Ta0JIUILI

Ha3BaHue Tembl buonorus xak Hayka

Pe3yabrart 00yuenusi no | OnucbIBaTh METOABI UCCIECTOBAHNS HA MOJIEKYJISIPHOM U
TEME KJIETOYHOM YpPOBHE

O0mue KOMIETEeHITUHT OK 02

@opmyIHPOBKA 3aJaHNUA: 3aM0IHUTE Ta0IUIy “Bkiag yueHbIX B pa3BUTHE
OMOJIOTHUK ™, YKa3aB YYEHOT O, BpEMEHHOM Mepro1 paboThl Hal OTKPHITHUEM U JJaTe
KPaTKYIO XapaKTEPUCTUKY OTKPBITHUS, UCIIONIb3Ys MaTepual JIEKIUi, ydeOHNKa, NHbIE
MCTOYHUKU WH(POPMAIIUH.

Tabnuna — Bkiag ydeHbIX B pa3BUTHE OHOJIOTHH



Yuensiit Bpemennoi Kpatkas xapakrepuctrka paboThl y4€HOTO
epuoa

Kpurepun olieHUBaHUS 3aJaHUS:

“5” - Tabnuiia BBIMOJHEHA B MTOJIHOM 00bEeMe

“4” - B X0/1€ 3aIlOJIHEHUs TaOIUIIBI MaTepUajl OTPaXKEH HE MOJHOCTHIO, UMEIOTCS
HE3HAYUTEIbHbIE HETOYHOCTH, HETOUEThI

“3” - B X0/1€ 3aIlOJIHEHUs TaOIUIIBI MaTepUajl OTPaXKEH HE MOJHOCTHIO, UMEIOTCS
3HAYUTEIbHbIE HETOYHOCTH, HEJJOUEThI

“2” - Tabnuua oTpaxkaeT meHee 50% maTepuana WK He BBITIOJIHEHA

2. Pa3pa0oTka JeHTbI BpeMeHHn

Ha3zBanue TeMbl OnTorenes »XMBOTHBIX U UEJIOBEKA

Pe3y.m>TaT oﬁyqunﬂ mo OnuceiBaTh CTauH1 OHTOI'CHC3a )XMBOTHBIX U YCJIOBCKaA
TEME

O01mue KoMNeTeHUNH OK 02, OK 04

DopMyJTHPOBKA 3aJaHUSA: CO3/IAlTE JICHTY BPEMEHH, OTPAKAIOIIYIO 3TAIIBI
OHTOT€HE3a OTAEIBLHOW TPYMIIBI dKUBOTHBIX WJIM YEJIOBEKA C KPATKOU
xapakTepucThkoi. HazBanus ctaauil JOKHBI OBITh PACIIOOXEHBI B
XPOHOJIOTUYECKOM MOPSAJIKE, OCHAIICHBI KPATKAM OMMCAHUEM OCHOBHBIX U3BMEHECHUMH,
MIPUJIOKEHBI PUCYHKH. 3a/IaHKE BBITIOJIHSIETCS B MaJIbIX Tpymiax (3-4 yeigoBeka)

3. Pa3padoTka MEHTAJIbHOI KAPThI
Ha3Banue TeMbl Ctpoenue opranusma
Pe3yabTat 00yueHus no OnuceIBaTh CTPOEHUE U B3aMMOCBSI3b YacTel
TEMe MHOTOKJIETOYHOT'O OpraHu3Ma
OO0mme KoMneTeHUUN OK 02, OK 04

@opmMyIMPOBKA 32JaHUA: COCTaBbTE MEHTAJIbHBIC KapThl MO KiIacCUPUKAIIAN
TKaHeW, OpraHoB M CUCTEM OpraHoB. B kapre oTpa3ute OCOOEHHOCTH CTPOCHUS,
byHKIUi 00beKTOB. Bhl MOXeTe 00BEIUHIThL OOBEKTHI MO BBIMOJHIEMON (DYHKIIUU
WM 110 CUCTEME OPTaHOB.

[Ipu BBINOJHEHHWU CTYACHTHI pacHpelessitioTcs Ha Manible rpynmnsl (mo 2-3
YyesioBeKka). 3aJaHue SBISETCS MPOQPECCHOHATbHO-OPUEHTUPOBAHHBIM. CTYJIEHTHI,
oOyyaromuecss TPoPeCcCUr/CreuarIbHOCTU  CBSI3aHHOW C  OOBEKTOM H3Y4YEHUS
“PacTenus” pa3pabaThIBalOT MEHTAIBHYIO KapTy MO CTPOCHHUIO OpPTaHMW3Ma pPacTeHUI
(Tpynmbl MOXHO pa3leNuTh MO OTIAe]IaM PACTCHH: MOXOBUIHBIC, IUIAYHOBHUIHBIC,
XBOIICBUIHBIC,  MANOPOTHUKOBUIHBIC,  TOJOCEMEHHBIC,  MOKPHITOCEMEHHBIE).
Crynentsl, oOyuwatoniuecss mnpodeccuu/CneualbHOCTH CBSA3aHHOH € OOBEKTOM
u3ydeHus ‘“YKuBoTHbIe” pa3pabaThIBalOT MEHTAIBHYIO KapTy MO CTPOCHHUIO OpraHU3Ma
KUBOTHBIX (TPYIIBI MOXKHO pa3euTh MO THUIAM M KJaccaM >XUBOTHBIX. |HIIBI:



KHUIIEYHOTIOJOCTHBIE, IJIOCKUE YEPBH, KPYIJIble YEPBHU, KOJIbYAThIE YEPBU, MOJUIIOCKH,
yrieHucToHorne. Kiaccel:  XxpsimieBbie pbIOBI, JomacTenepbie pbiObl, am@uouu,
MpecMbIKalomuecs,  OTUlI,  miekonurtaronme).  CryaeHTsl,  oOydaromuecs
poQeCCUum/CrenuaITbHOCTH  CBS3aHHOW ¢ 00BeKTOM  m3ydeHus  “UernoBek”
pa3pabaThiBalOT MEHTAIBHYIO KApTy MO CTPOCHUIO OPTaHU3Ma YeIOBEeKa.

[Ipu pa3zpaboTke peKOMEHyeM HCTIOIb30BATh HHCTPYMEHTHI:

https://www.mindmeister.com

https://app.mindmup.com

WIH IPYyroTro MHCTPYMEHTA JJIS CO3/IaHUS MEHTAJIbHBIX KapT.

[Ipumep yacT MEHTaJIbHOM KapThl:

CepaeYHO-COCYAMCTAR CUCTEMA

nywesoq
HeayaOUYHO-KMLWEYHBIA TPAKT

KMLIEYHMK ABEHAOUATUNEPCTHAA KMILKA

Kpurepnun onieHMBaHNs MEHTAJIBHON KapTBhI:
«5» - 8-9 6anoB; «4» - 7 6a/710B; «3» - S 6a/L10B

3 6as1a 2 das1a 1 6ana
Conep:xxanue | Undpopmanus Nudopmarus Nudopmarnus
MIPE/ICTABIICHA B IpECTaBIIEHA, HO Ipe/icTaBlICHa
MIOJIHOM 00bEMeE MMEIOTCS HETOYHOCTH | YACTUYHO
I'paguueckoe Mmuorocrtynenuaras | Muorocrynenuaras | [Ipocroin
opopmiieHue KapTa ¢ KapTa «IMAY40K»
KapThl 100aBICHUEM
KapTUHOK, 3HAKOB.
Hcnons3oBaHue
pa3HBIX IBETOB Ha
OTIPEIECIICHHBIX
BETBSIX.
Jlekcuko- Kapra ve conepxut | Kapra He cogepxut | Kapra conepxur
rpaMMaTH4ecKo | OINOOK U rpyOBIX TaK MHOTO IpyObIX
e opopmiieHHe | OTEYATOK rpaMMaTHYECKUX rpaMMaTHYECKUX
OIMOOK WIIH OIIMOOK 1
OMEYaToK, KOTOPhIE | OMEYaTOK, UTO €e
OBI OTBJIEKATIA coAepKaHUE
BHUMAaHUE YUTaTENs | TPYAHO
OT COJIepKaHUS BOCIIPUHUMAETCS

4. Pa3zpaboTka rioccapus

Ha3Banne TeMbl OCHOBHBIE IOHATHS TEHETUKH
PesyabTat 00yueHus no OnuceIBaTh 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
TeMe U3MEHYMBOCTH

OO01mue KoMIeTeHun OK 02



https://www.mindmeister.com/
https://app.mindmup.com/

@DopMyJHPOBKA 32IaHHUS: COCTABBTE TJIOCCAPUM C ONPEACTCHUSIMHA 10 TEME

> OCHOBHBIE MMOHATHUS TEHETUKA , UCIIOJIb3Ys MaTEpHAJIbI JIEKIUI, Y4EOHUKH,
CJIOBApH.

IIpuMepHbIH epeYeHb TEPMUHOB:

AnbTepHAaTUBHBIE TPU3HAKHU, AJIJIEIbHBIE TeHbl, HeallenpHbie TeHbl,
JIOMUHAHTHBIN TTpU3HAK, PelieCCUBHBIN NMPU3HAK, [ OMO3UTOTHBIN OPTraHU3M,
I'eTepo3urorHslii opranusm, I'enotur, @enorur, JurubpuaHoe cKpelrBaHue,
Uucras nmunus, I'n6pua, HacnencrBennocts, I3MEHUMBOCTH

2.1.2. 3apanus, HanpaBJIeHHbIe HA GOPMHPOBaHKME UM NIPOBEPKY 3HAHUI

1. DpoHTAJIBLHBIN 0NIPOC
Ha3Banue Tembl HcTopust 3BOMIOIMOHHOTO YYEHUS
Pe3yabTaTt 00y4eHust mo XapakTepu30BaTh NPEANOCHUIKA U IBUKYIIAE CUIIbI
TEMe BO3HUKHOBEHUSI MHOTO00Opa3usi BUIOB
OO0mme KoMneTeHUUN OK 02, OK 04

IIpumepHBIN epeYeHb BONPOCOB K (PPOHTAIBHOMY ONPOCY
1. KakoBbI cuibHbIE U c1a0ble CTOPOHBI CUCTEMBI OPraHUYECKOI0 MUPa
K. JIunnes?
2. ChopMynupyiTe OCHOBHBIE MTOJIOKEHUS SBOJIIOLIMOHHON TEOpUU
K. b. Jlamapka.
3. Ilepeuncnure NpeanOChUIKH BOSHUKHOBEHHS JapBUHU3MA
4. Tlepeunciute OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIOLIMU
Kpurepun onennBanums:
«5» - OTBET NOJIHBIN, PA3BEPHYTHIN
«4» - OTBET AOCTATOYHO NOJIHBINA, HO ECTh HETOYHOCTH
«3» - OTBET KpaTKUI UK C TPyObIMHU OIIMOKAMU
«2» - OTBET HEBEPHBIN UM OTCYTCTBYET

2. IToaAroToBKa YCTHBHIX COOOIIECHHUI ¢ Pe3eHTaAlM el

Ha3zBanue TeMbl I'eneTnka dyenmoBeka

OnuceiBaTh 3dKOHOMCPHOCTHU HACJICACTBCHHOCTH U

Pe3yabTart 00yueHus mno U3MCHYUBOCTH

TeMe OrnpenensiTb BO3MOKHOE BOBHUKHOBEHHUE
HACJICJICTBEHHBIX MTPU3HAKOB

O01mue KoMNneTeHUNN OK 01, OK 02

@ opMyJIMPOBKA 3aJaHHUsI: TIOJITOTOBLTE YCTHOE COOOIEHUE U MPE3ECHTAIUIO 00
OJIHOM HACJICJICTBEHHOM 3a00JIeBaHUH M3 IepeuHs. Pabora BeimoiHseTcs B mapax. B
CTPYKTYp€ COOOIIEHUS U MPe3eHTAUU HEOOXOAUMO OTPA3UTh:
1. Ha3BaHue 3a00JieBaHUS
2. Tunmzanus 3a001eBaHusA
a. A) reHOMHOE / TEHHOE / TIOUTEHHOE / XPOMOCOMHOE
b. b) ayrocoMHO-TOMHUHAHTHOE / ayTOCOMHO-PEIIECCUBHOE / CIICTICHHOE C
I0JIOM




No ko

NoakowdE

CymHocTh MyTalluu (Ha KJI€TOYHOM YPOBHE)
Knunundeckue npossiieHus 3a001eBaHus
YacroTra BCTpeyaeMoCT!
Jlnarnoctuka
HcTounuku nndopMaiuu.
IIpumepHbIi MepeyeHb HACIEACTBEHHBIX 3200/ 1eBaHU YeJI0BEKA

Cunnpom DHrenbMaHa 8. MykoBUCIIH103

Cunnpowm I[Iupcona 9. Cunapowm [layHa,

Cunnpom Knaitndensrepa, 10. Cungpom lllepemesckoro-Tepuepa,
Cunnpom DnaBapica, 11. CuHIPOM «KOIIAUbETO KPUKa»
CeproBUIHOKIETOYHAS] aHEMUS 12. Hetipodubpomaros

JanpToHN3M 13. 'emodunus

DEHUIKETOHYPUS

Yek-JTUCT ISl OEHKHU Npe3eHTalun
OueHuTe Npe3eHTalHIO 10 CIEIYIOIUM KPUTEPHUSIM:

DJIEMEHTBI COJICPKAHUS Hamnuue OtcyTcTBHE

TUTYyJIBHBIN CAN]

HazBanue 3a0oiieBaHus

N

Cenenust 00 aBTOpax

Jlana moyHas TUIIH3AUS 3a00JICBaHUS

Iloka3zaHa CyIIHOCTh MyTallUH

N L bl L

OnucaHbl KITMHAYECCKUE TIPOSBICHUS
3a00J1€BaHUA

Yka3zana yacrtora BCTPCYACMOCTDb

Onucana quarHocTUKa

YKkazaHbl HCTOYHUKH UH(DOpMAIUU

CoOto/ieHre eIMHOTO CTUJISI TPE3CHTAIINU

© 0N O

MaTtepuas Obl1 UHTEPECEH

10

Matepuain Ol TI0JIE3EH

IlIxkana nepeBoaa 0a1JI0OB B OTMETKY

12-11 GamioB - «5»

10 - 8 GamioB - «4»

7-6 6amoB - «3»

Memnee 6 6a10B WM OTCYTCTBUE PaOOTHI - «2»

JlonoJtTHUTEIbHBIE CBeIeH s 1JIs1 MpenoaaBarTeJis.

B mensx nzbexanue NOBTOPEHUS TEM MPE3SHTAIINM, TTPETIOIaBaTeIII0 PEKOMEHTYETCSI
pacnpeneuTh KOHKPETHBIE TEMBI CPEIM TPYII CTYACHTOB.

3. OueHuBaemMasi JUCKYCCUSA

Ha3Banue TemMbl buocdepa - rmodasibHas HKOJOTUYECKAs CUCTEMA

PesyabTat 00yueHus no
TeMe

OnuceIBaTh CBS3b MEXKY OPTaHU3MOM U CPENOU €T0
oOuTaHus
YcTaHaBnuBaTh CBSI3b MEXK]Y CTPYKTYpaMu Onocdepsl

O0mue KOMNeTeHIUU OK 01, OK 02, OK 07




IIpuMepHBIH epeYeHb BONPOCOB K OLIEHUBAEMOM JUCKYCCHHU

1. I'nobanpHOE MOTEIIEHUE: MU} WK peadbHOCTh? UTO BaM M3BECTHO O JaHHOM
aprneHnu? Kakue (akThl CyIeCTBOBAHUS WM OTCYTCTBUS TTI00aIBHOTO
MOTETJICHUS] BaM U3BECTHBI?

2. OOBsicHUTE, Kakue (PaKTOpbl OTPAHUYMBAIOT PACTIPOCTPAHEHHUE KU3HU B
atMocdepe, mutocdepe, ruapocdepe.

3. Kak MOXHO oXapaKTepu30BaTh HCTOPHUECKHE U3MECHEHUS POJIH YEIIOBEKA B
ouochepe?

4. B 9€M cOCTOUT IIEHHOCTh OXpaHbl Onopa3zHooOpa3usa? UTo MpUBOIUT K
COKpAIIEHUIO OMOIOTHYECKOTO pasHooOpa3us? [louemy st yenoBedecTBa
Ba)XHO HE JJONMYCTUTh 00€THEHUST OMOpa3zHO00pa3us?

Kpurepun ounennBanums:

«5» — AKTHMBHO€ y4yacTHE€ B JUCKYyCCHUHU. BBICKa3bIBaHWE COOTBETCTBYET 3aJaHHOMN
TEME, XapaKTEepU3yeTcsi BBICOKOM HMH(POPMATUBHOCTBIO W  OPUTHMHAIBHOCTHIO,
apTYMEHTBI MOJKPEIUICHbI YOS AUTEIbHBIMU TPUMEPAMU.

«4» - JIoCTaTOYHO aKTMBHOE y4aCTHE€ B AUCKyCCHUM. [[omyCKaeTcs HE3HAYUTEIbHOE
OTKJIOHEHUE OT TEMBI JHCKYCCUU. BBICKa3bIBaHHME HOCHUT OTYACTH TPUBHUAIBHBIM,
IIOBEPXHOCTHBIN Xapakrep. He Bce apryMeHThI TOAKPEIJIEHBI IIPUMEPAMU.

«3» — IlaccuBHOE ydacTue B JMCKYyCCUU. BBICKa3bIBaHHE XapaKTEpU3YETCs HHU3KOU
UH(OPMATUBHOCTHIO, CTEPEOTHUITHOCTHIO, HE OTpa)kaeT IOJHOIO0 TMOHMMAaHHUS TEMBbI
JUCKYyCCUU. ApryMeHThI cpopMyIMpoBaHbl a0CTpakTHO. [IpruMepbl OTCYTCTBYIOT.

«2» - IlaccuBHOE y4yacTHe B AUCKYCCHH. BbICKa3bIBaHHE HE COOTBETCTBYET 3a/IaHHOM
Te€Me, OTCYTCTBYIOT apTyYMEHTHI B MOJIB3Y KaKON-INOO TOYKU 3pEHUS.
JlonosiHUTEILHbIE CBEICHUS IJIsl IPenoaaBaTeJIs.

Jluckyccuiro MoAenupyeT MpenojaBaTeNnb. B Hadalme JAMCKYCCHM OH  3aJacT
CIIylIaTesIsiIM HECKOJBKO KIIOYEBBIX OCTPBIX BOIPOCOB, MOOYXKJas HMX BCTYINHUTHh B
oOcyxnenue. Jlanee moCTENEeHHO B X0/I€ IUCKYCCUH O0CYK/Iat0TCsl BCE MOCTABIICHHbIE
BOITPOCHI, YYaCTHUKH BBICKA3bIBAKOT CBOEC MHEHUE.

4. O0cyxaeHue o BONpocam JeKI1uH

Ha3Banue Tembl JKu3HeHHbll MK KIIeTKU. MuTo3. Meno3
PesyabTat 00yueHus no XapakTepu30BaTh KU3HEHHBIN UKII KIIETKA
TEME

OO0mue KoMneTeHIINHT OK 02, OK 04

IIpuMepHBIii NepeYeHb BONPOCOB 1JIf1 00CYAK/ACHUS
Kakne n3MeHeHus B KIETKE MPEIIECTBYIOT ACICHUIO?
2. Oxapaktepusyiite (a3bl MUTO3a U KPATKO PACCKAKUTE, KaK MPOUCXOJHUT ATOT
IpoLECC.
B dem 3akirouaercs OMoI0rHYecKoe 3HaYeHUe MUTO3a?
UeM Melo3 0TIIMYaeTCss OT MUTO3a?
B uem 3aknroyaeTcst OMog0rnyeckoe 3HauyeHue menosa’?

=

ok~ w



5. Tecr

Ha3zBanue TeMbl BzaumoneiicTBre reHOB

OnuchiBaTh 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U
M3MEHUYUBOCTH
OrnpenensiTe BEpOATHOCTh BOZHUKHOBEHHUS
HACJIEICTBEHHBIX [IPU3HAKOB IIPU Pa3JIMYHBIX
B3aUMOJICMCTBUSAX I'€HOB

Pe3yabTaT 00y4eHust mo
TemMe

OO0mme KOMIEeTeHIINH OK 01, OK 02

1. K B3aumoielicTBUSIM aJlICIbHBIX TEHOB HE OTHOCSIT:
1) snucras, nonuMepuro, MoaupUIMpyrolIee AeMCTBUE TEHOB
2) KoorepaIuo, MHOKECTBEHHBIN aJlIeNIu3M
3) CBEpXIOMUHUPOBAHUE, KOMIIJIEMEHTAPHOCTh
4) KOJOMUHUPOBAHUE, TPOMEKYTOUHOE JOMUHUPOBAHUE
2. TlposiBIeHHE y TETEPO3UTOT NMPHU3HAKOB, NETCPMUHUPYEMBIX ABYMS aJUICISIMU
HaOJI01aeTCs IPU:
1) cBepx1IOMUHHPOBAHUU
2) snucTase
3) KOJOMHHHPOBAHUU
4) onumepun
3. HacnenoBanue yeTBEpTOM rpyIInbl KPOBU OTHOCST K TUITY B3aUMOJICHCTBUS:
1) KoOTOMUHUPOBAHUE
2) cBepXJOMHHHPOBAHUE
3) moyiHO€ JOMUHHUPOBAHUE
4) NpoMeXKyTOYHOE JOMUHUPOBAHNE
4. HacnenoBaHue NIMHIIWJUIOBOM OKPAacKd y KPOJUKOB KOHTPOJIUPYETCS TPEMSs
amtensamu: A,a u ah. Kaxxias ocoOb SIBIISIETCSt HOCUTENEM TOJIBKO JIBYX U3 HUX.
DTO npumep:
1) KOMIIEMEHTAPHOCTH
2) Koorepauuu
3) MHO>KECTBEHHOT'O aJlJIeIN3Ma
4) nonumepuu
5. TosBnenue HOBOOOPa30BaHU MPH COBMECTHOM JIEHCTBHH JIBYX JTOMHUHAHTHBIX
HEAJJIEIbHBIX T€HOB, KOTJ]Ja B TOMO3UTOTHOM WJIM B TETEPO3UTOTHOM COCTOSTHUU
Pa3BUBAETCS HOBBIM MPU3HAK, HAOIIOAACTCS TIPU:
1) komMIIIEMEHTapHOCTH
2) Koonepaiuu
3) NOJTHOM JOMUHUPOBAHUU
4) neficTBUM T€HOB-MOIU(PUKATOPOB
6. Eciu oIMH MOMUHAHTHBIA T€H MOJABISET ACUCTBHUE IPYroro JOMHUHAHTHOTO
reHa, TO - ATO MpUMED:
1) peuieccuBHOTrO AIKCTa3a 2) noJMMepun
3) JOMMHAHTHOIO AIUCTa3a 4) MHOXECTBEHHOT'O ajieu3Ma

IpaBuabublii oTBeT: 1-1, 2-3, 3-1, 4-3, 5-2, 6-3.



2.1.3. 3apanus, HanpaBJeHHbIEe HA (POPMUPOBAHNE YMEHUI U HABBIKOB

1. JlabopaTopHasi pa6oTa

[Ipu wu3ydeHuH JUCHUIUIMHBL “buonorus” mNpeaycMOTPEHO BBINOJHEHUE
J1a00paTOPHBIX padoT:

Tema 1.3. Buojiornyecku BaxkHble XUMHYeCKHe coequHeHus : JlaboparopHas
pabota “Omnpenenenue ButamuHa C B mpojykTax nutaHus’’; JlabopatopHas paborta
«"'uapodubHO-TUAPOGOOHBIE CBONCTBA JIUMTUIOBY.

Tema 1.4. CTpyKTYpHO-(QPYHKIMOHAJILHASI  OPraHU3alusl  KJIETOK:
Jlabopatopuass pabora «CTpoeHue KICTKH (pacTeHUs, >KUBOTHBIE, TPUOBI) U
KJICTOYHBIE BKJIIOYEHHUSA (Kpaxmalsl, KapOTHHOWIIbI, XJIOPOILIACTHI, XPOMOILIACTHI)»;
JlabopatopHas pabota «IIpoHuIIaeMocTs MEMOpPaHbI (TUIA3MOJIN3, IETIIIa3MOIH3)).

Tema 4.5. Biansinue CcONUAIBLHO-IKOJOTHYECKHX (PAKTOPOB HAa 310POBbE
yesioBeka: JlabopaTtopHas pabota Ha BBIOOp: «YMCTBEHHAsi pabOTOCTIOCOOHOCTDY UITH
«BnusiHue abnotnyeckux (akTOpOB Ha YETIOBEKA (HU3KUE U BHICOKUE TEMIIEPATYPHI)»

Tema 5.1. OcHOBHBIE METOIbI OMO0IKOJOIrHYECKHUX HCCIeI0BAHUM

JlabopaTtopHasi paboTa Ha BBIOOp IO MUHU rpymnnam: «BiusHue Temmneparypbl
Ha pocTa W (UBHOJOTUYECKYIO AaKTUBHOCTh JAPOAOKEBBIX KIETOK»; «BrusHue
yIIEBOJAOB Ha pocTa M (PU3MOJIIOTHMYECKYIO aKTHUBHOCTh JPOMOKEBBIX KIETOKY;
«CodeTaHHOE BIMSHUE TEMIEPATYPbl U YIJIEBOJIOB Ha POCTa M (PU3HOJIOTHUYECKYIO
AKTUBHOCTb JIPOIKKEBBIX KICTOK)»

OoOopynoBanue j1adopaTopun U padounx MecT JJadopaTOPpMM: MUKPOCKOIIBI,
CEKyHJOMEep, TOHOMETP, JabopaTopHas rnocynaa (mpoOUpKH, MOJACTABKH JJI1 MPOOUPOK,
NUHIETH, TECOK, CTYNKH C TECTUKaMH, MpEeJAMETHbIE W TOKPOBHBIE CTEKIIA,
CTEKJISIHHbIE MAJOYKH, MpEenapoBaibHble UIJIbl, (PUIbTpOBaiIbHAs Oymara (canerku),
CTaKaHbl) TUIEPTOHUYECKUN pacTBOp XJopuaa HaTpusi, 3%-Hblil pacTBOp MEPOKCHU]IA
BOJIOPOJIa, PAacTBOp Hoaa B MOJUCTOM KallMW, TIMIEPUH, KIYyOHU KapTodens, JUCT
AJIOJIE KaHAJICKOM, TUIOA pPSOWHBI OOBIKHOBEHHOW (psAOWMHBI WM TOMaTa), JyK
penyaTblid, pa3BeICHHBIE B BOJIC IPOIKKH).

[TpuBenem mpumep 1abopaTopHO pabOTHI

HazBanue Tembl CrpykTypHO-(QYHKIIMOHAJIbHAsI OpraHU3alns KJIETOK
Paznnuate cymiecTBeHHbIE IPU3HAKU CTPOECHUS KIIETOK
Pe3yabTar 00y4enus mno OPTraHU3MOB Pa3HbIX APCTB )KUBOU MPUPOJIbI
TEME [IpoBoIMTH HAOMIOAEHUE KIETOYHBIX CTPYKTYpP U HX
V3MEHEHUN C TOMOUIIBI0 MUKPOCKOIA
O01mue KoMneTeHUNN OK 01, OK 02, OK 04

JlaGoparopHas pabota «CTpoeHHE PaCTUTEILHOMN, ’KUBOTHOM, TPUOHON KIICTKM
Llenap paOoThL: 3aKPENUTh YMEHUE TOTOBUTH MUKPOMPENAPAThl U PACCMaTPUBAThH UX
0] MUKPOCKOIIOM, HaXOJIUTh OCOOCHHOCTH CTPOEHUS KJIETOK Pa3IMuHbIX
OpPraHU3MOB, CPABHUBATh UX MEX]Ly COOOM.
1.Bompocs! 1 1onycka K 1abopaTopHOi pabore.

1. HazoBUTE OCHOBHBIEC YaCTH MUKPOCKOIIA U OMUIINTE UX (PYHKIIHH.
2. Yto Takoe mpeAMETHOE U MOKPOBHOE cTekiia? Iyt uero OHu HyKHBI?
3. Ilepeuncnnure OCHOBHBIE MPaBUiia padOThI ¢ MUKPOCKOIIOM.




2 IlpoBeieHrE OIBITOB

O6opyoBaHue U Nocyaa

Marepuaiibl ¥ peaKTHUBBI

1. MuUKpOCKOITBI

1.Bona

2. HpCIlMeTHI)IG N ITOKPOBHLIC CTCKJIA

2. Pa3zBejieHHBIE B BOJIE JPOXKIKU

3. CTeKJISHHBIE TAJIOYKHU

3. JIyk penyatbii

4. CtakaHbl

5. @unbTpoBaNbHaAA Oymara
(canderka)

6. CTepuiIbHBIN MINATEIb

AJITOPUTM NPOBEACHUST PAOOTHI

Bomnpocs! u 3ananus

e 1. A3yuyeHue cTpoeHUA

PACTUTEIbHOM KJIETKH
1.1. CHATBH ¢ BHYTPEHHEN NOBEPXHOCTH
MSCHUCTOU YEIIyH JTYKOBHUIIBI TOHKYIO
IUIEHKY — SIUAEPMY;

e 1.2. [lomMecTuTh KyCcOUEK
AMUAEPMBI HA IPEIMETHOE
CTEKJIO B KaIUIIO BOABL;

e 1.3. HakpbITh 0OBEKT
MOKPOBHBIM CTEKJIOM;

e 1.4. PaccmoTpeTs KIETKH
AMUJEPMBI O] PA3JIMYHBIM
YBEIMYEHHEM MUKPOCKONA

Omnpenenure GopMy KIETOK,

e Haiinure sinpo, Bakyosu, 000JI04YKy
KJICTKH.

e 3apucyite HECKOJIbKO KJIETOK
AMUEPMbI, 0003HAYUB HA PUCYHKE:
[IUTOIIIa3My, PO, BaKyOJIH,
000JI0UKY KJIETKH

2. U3yueHue CTPOEHUS KUBOTHOI
KJIETKH

2.1. I[IpoBecTH CTEpUIIbHBIM IIIATEIIEM
C JIETKUM Ha)KMMOM 110 HEOY WIIK 1O
JIECHAM;

2.2. HanecTu KanenbKy CIIOHBI Ha
MPEIMETHOE CTEKJIO U HAKPBITh €€
MOKPOBHBIM CTEKJIOM;

2.3. PaccmoTtpeTts npenapat npu
OOJIBIIOM YBEIMYEHHUH C PUKPHITON
nuadparmMoil KOHJIEHCATOpA.

PaccmoTpuTe Ha KOHYMKE IIMATENs B
KareJabKe CIFOHBI CIIYIIEHHBIE KIIETKU
AIUTENUS
PaccmoTpuTe Ha mpenapare OoT/eNIbHbIE
KpPYHHBIE MJIOCKUE KJIETKH HETPABUIILHON
(dopmbl. bosnbliast 4acTh KJIETOK MEPTBBIE,
MO03TOMY B HUX XOPOIIIO 3aMETHO SIPO.
e 3apucyiite HECKOJIbKO KIIETOK,
0003HauYbTE PO U HUTOILIAZMY.

3. U3yueHue CTPOEHUS KJIETKH
ApoxKei (rpudbl)

3.1. [loMecTUTh CTEKIISIHHOW MaJIOYKON
KaIuIio pacTBOpa C IPOXKKAMU Ha
IIPEIMETHOE CTEKJIO;

3.2. HakpbITh €€ MOKPOBHBIM CTEKJIOM.
Ecnu ecTh M3NMMIIKK KUIKOCTH,
yAAJIUTE €€ C TOMOLIBIO
bunbTpoBabHON Oymaru (cangeTkn);
3.3. PaccmotpeTs nipenapat noj
MHUKPOCKOIIOM

Haipure npoxxeByro KIETKY,
paccMoTpeTh ee (popMy U OTAETbHbBIE
YacCTH.

3apucyiiTe HECKOJIBKO KJIETOK, CAeNaiTe
MTOITHCH.




HTorosasi KOHTPOJbHAS YaCTh JIA00PATOPHOM Pad0Thl (BHINOJHUTH NUCHLMEHHO):
1. V3 xakuX OCHOBHBIX YaCTSH COCTOMT JIF00ast KijreTka?
2. Uto o01miero uMeercsi B CTpPOSHUH PACTUTEIBHOM U )KMBOTHOM KIIETOK?
3. UeM paznuvaroTCs 3TH KICTKU?
4. Yem 0OBACHUTH, 4TO, OyAyUH YCTPOSHHBIMH 110 €MHOMY TIJIaHY, KIIETKH BEChMa
pazHooOpa3Hbl 1o hopme U pazMepam?

2. [IpaKkTHKO-OPHEHTHUPOBAHHBbIE pacUeTHbIE 3aJaHUs

Ha3Banue TeMbl HOHYJI}IHI/ISI, COO6HIGCTB3, OKOCHCTCMBI

OnuceIBaTh CBA3b MEXAY OPraHU3MOM U CPENOH €ro
Pe3yabTart 00yuyeHus mno

oOuTaHHs
TeMe i
YcTaHaBIMBATH CBSA3L CTPYKTYPHI U CBOMCTB DKOCUCTEM
O01mmue KoMNeTeHUUN OK 01, OK 02, OK 07

HasBanue 3ananus: Pacuer cpoka ucuepnanusi HpMpoJAHbIX pecypcoB

®abyna: Pa3BuTre yenoBeueckoro o01IecTBa HEBO3MOKHO 0€3 B3aUMOICHCTBUS
¢ mpupoioi. Jlo HEKOTOPOTo BpEMEHU OTPHUIATEIbHbIE TTOCIEACTBUS XO3SIICTBEHHOU U
WHOM JIeSITEIbHOCTH Y€JI0BEKa KOMIIEHCUPOBAIU CIIOCOOHOCTHIO MTPUPOIHBIX CUCTEM K
caMoBoccTaHoBieHUI0. Ho K cepeauHe IBaAllaTOro CTOJETUS CUTYalUsl W3MEHUIIACH:
OKpY’Karollas MpUpOAHAasi Cpela YK€ HE B COCTOSHMHM KOMIIEHCUPOBATh IMOJIHOCTBIO
MOCJEACTBUSA BO3ACHCTBHS pOCTa YUCIEHHOCTH JIIOJIEH U PACIIMPEHUSI TPOU3BOICTBA.
3arps3HeHbl BO/a, BO3AYX, PACTEHHUS, BbINAAAI0T KUCIOTHBIE 10U, 3PO3Hs BBIBOJIUT
MOYBBI U CEIHCKOXO35UCTBEHHOTO 000pOTa, MOJIIPHBIE JIbJIBI TAIOT M3-3a MOTEIUICHUS
KJIMMaTta, UCYe3al0T MHOTHE BUJBI KUBOTHBIX M PACTCHUMN, HACEJICHHE MpPUOOpeTaeT
XpoHUYeckue 3aboneBaHusi, pactéT cMepTHOoCcTh. CylllecTByloImMe  ceivac
MHTEHCUBHOCTh aHTPOIOT€HHOTO BO3JCHCTBUS BEJET HAIly IJIAHETY K UCTOILICHUIO U
Jerpaiaiuu.

3aganue: OueHUTE CPOK HMCUYEpHaHUs MPUPOTHOIO pPecypca, €CIU HU3BECTEH
YPOBEHB JI0OBIUU pecypca B TEKYIIEM To/y, a MOTpeOIeHHUE PECYPCOB B MOCIEAYIOITUE
rojibl OyJIeT BO3pacTaTh C 3aJJaHHOM CKOPOCTBIO MPUPOCTA €KETOTHOTO MOTPEOICHUS.
Kakoil npupoHblid pecypc UMEET CaMblid JOJITMM CPOK HMCUEPNAEMOCTH U KAKOW —
HanMenbimii? Madopmarus, HeoOxoaumast 171sl peIIeHUs :

Tabmua 1
Pecypc 3amac pecypca Q, | HoObrua pecypca [TpupocT o6bema
MJIpII. T g, \iIpa T /Tox | moTpebIeHus pecypca
TP, % B oz
KameHHbIit yromib 6800 3,9 2
[TpupoaHblii ra3 280 1,7 15

Hedts 250 3,5 2




Kenezo 12000 0,79 2,5
docdop 40 0,023 1,8
Menp 0,60 0,008 1,7
Huak 0,24 0,006 1,3
CBuHel 0,15 0,004 2,2
ATOMUHUT 12 0,016 1,6
Ypan 300 0,2 2

JUist pacyeta BOCHONB30BaThCS (POPMYJION CYMMBbI WIEHOB psfa T€OMETPHYECKOU
MpoTrpeccuu
t
(1+555) -4)=
=T 1)
oo
rae Q — 3amac pecypcoB, q — rojioBasi 1o0b4a pecypca, TP — npupoct notpediieHus
pecypca, t — 9ucio JeT.
JlorapudmupoBanue BblpakeHus s Q gaeT cienyrouryr Gopmyny s pacuera
CpOKa McuepnaHus pecypca

(2844
— \q- LoD 2)
t {—rp— (
m(1+—)
\ iooD
3. Pemienue 3a1au
Ha3BaHue Tembl 3aKOHOMEPHOCTH HACJIEAOBAHUS

OnuceiBaTh 3dKOHOMCPHOCTH HACJICACTBCHHOCTHU U
HU3MCHYHMBOCTHU
OHpeI[eJIHTI) BCPOATHOCTb BO3BHHUKHOBCHHSA
HACJICACTBCHHBIX IIPU3HAKOB IIPX MOHO-, 1H-,
HOJII/IFI/I6pI/II[HOM W aHAJIM3HUPYIOIICM CKPCITUBAHUN

Pe3yabTar 00y4yenus mno
TemMe

OO0mmue KoMNneTeHUNN OK 02, OK 04

dopMyMpOBKa 3aJJaHUsI: PEIINTE 3a]]a4l, COCTAaBUB CXEMbI CKPEIIIMBAHMUS.

3aganue sABISETCS MPO(ECCHOHAIBHO-OPUEHTUPOBAHHBIM.  3ajlaud  JJIs
CTYJICHTOB TIOJAOMPAIOTCSI B COOTBETCTBHM C OOBEKTOM u3yueHus “‘Pactenus”,
“Kuotubie” nm “Henosek™.

[Ipumep 3amay st CTYIOEHTOB, OOydYarouiuecss MNpoQeccuu/CrnennanbHOCTH
CBSI3aHHOU ¢ 00BEKTOM U3ydeHUs “UenoBek”:
3aoaua (Paz6uparor BMecTe ¢ npenoaasareieM). Ha ocHoBanuu npaBuia
AKOJIOTUYECKON MUPAMUJIBI ONIPEIEIIUTE, CKOJIBKO HYKHO TUTAHKTOHA, YTO ObI B MOpE
BBIpPOC 0JIUH JenbGuH Maccoit 300 Kr, eciu 1enb NUTaHUS UMEET BU: TUIAHKTOH,
HEXUIIHBIE PbIOBI, XUIITHBIE PBIOBI, ACJIb(HUH.



Pewenue: JlenbQun, nuTasch XMITHBIMU PbIOAMH, HAKOIIMII B CBOEM Tefie Toibko 10%
OT 00I11Iel MacChl UILH, 3Has1, 4TO OH BecuT 300 Kr, COCTaBUM HPOIMOPLHIO.

300kr — 10%,

X —100%.

Haiinem uemy paBen X. X=3000 kr. (XuIIHbIe pbIObI) DTOT BEC COCTABIISIET TOJIBKO
10% OoT Macchl HEXUITHBIX PBIO, KOTOPOU OHU MUTANUCh. CHOBA COCTaBUM IIPOIOPIIUIO
3000xr — 10%

X —100%

X=30 000 kr (Macca HEXHUITHBIX PbIO)

CKOJIBKO € UM MPUIUIOCHh ChECTh IIAHKTOHA, JIJIsl TOTO YTOObI UMETh TaKOM Bec?
CocTtaBuM NponopuuUIo

30 000kr- 10%

X =100%

X =300 000kr

Omeem: ]1jis Toro uto 061 BeIpocC AenbhuH Maccoit 300 Kr, He0OX0UMO

300 OOxr m1a"HKToOHA

3anaya 1. ¥V yenoBeka anbOMHU3M M CIOCOOHOCTh MPEUMYILECTBEHHO BIIAJIETh
JEBOM PYKON — pELECCUBHbIE MPU3HAKH, HacIeAyroluecs He3aBUCUMO. KakoBbl
TE€HOTHUIIBI POJUTENIEW C HOPMAaJIbHOM NMHUIMEHTALMEW M BIAJCIOIIMX IPaBOM PYKOH,
€CJIM Y HUX pOAWICS peOCHOK albOMHOC U JieBIIa?

3amaya 2. Y 4enoBeka NPaBOPYKOCTb JOMUHHPYET HAI JIEBOPYKOCTHIO,
Kaperjia3ocTh HaJl roy0oria3ocThio. I'omy0Oorina3biii mpapiia KEHUJICA Ha Kaperiia3ou
npasiie. Y HUX pOAWIOCH JBOE JIETEW — Kaperiias3blil JeBila U ToJyoorias3splid mpasiia.
Ot BTOpOrO Opaka 3TOro K€ MYXYMHBI C Kaperjazoil MmpaBIION pOAWUIIOCH JAEBSThH
Kaperjasblx JeTed, OKazaBIIMXCs IpaBmiaMu. ONpeAenuTh T€HOTHUIBI MY>XUYHMHBI U
00eux JKEHIIHH.

3anaua 3. Y I[letu u Camu kapue ria3za, a y ux cectpbl Mamm — roixyosie. Mama
ATUX JIeTeW royyooriaszas, XOTs €€ POIUTENIM MUMeNH Kapue riaza. Kakoi mpusHak
nomuHupyet? Kakoit nser ria3 y nanel? Hanummre reHOTUIbl BCeX MePEeYUCIECHHBIX
JIULL.
Kpurepun onennBanus
“5” - Bce OTBETHI BEPHBI
“4” - nomyl1ieHa oJiHa OlrOKa
“3” - momyIIeHbl 2 OMKNOKH
“2” nomymieHsl 3 u 0osee omuOOK WK padoTa HE BHITIOJTHEHA

4. Keiic Ha aHau3 nH(pOpMaAIUN

Ha3BaHue Tembl buorexHomoruu B Mmenuiunae U hapmaiuu

AHaIM3UPOBATH STHUECKHE ACIIEKThI COBPEMEHHBIX
HACCIIENOBAHUN B 00JIaCTU OMOTEXHOJIOTUN U
TEHETUYECKUX TEXHOJIOTHI

Pe3yabTar 00yuenus mno
TeMe

O0mue KOMNeTeHUN OK 01, OK 02, OK 04

Keiicbl uCmonb3yroTCss B KauecTBE OILEHOYHOIO MEPOINpHUATUS B pasiene 5
“bUoNOTUSL B KU3HU, KOTOPBIM SIBISICTCS MPUKIAJAHBIM MOAYJIEM U COCTOUT U3 JIBYX



gacteil. Tema 5.17 “BHOTEXHOJOTMU B KU3HU KaXKJIOTO~ HM3Yy4YarOTCs HE3aBHCHMO OT
npodeccuit/crenuaibHOCTe 00yJaromuxcs, TemMa 2 sBISeTcs MNpodheCcCHOHATHHO
HAmpaBJIICHHOM W  MOAOWpArOTCS B  3aBHCUMOCTH W MNPOQeCcCHOHATBHON
HaIIpaBJIECHHOCTH.

[IpuBenem mnpumep keuca k Teme 5.2.1. “buorexHosmorum B MeAUUHUHE U

dbapmanmu’
dopMyIHpOBKaA 3a1aHUS:
buorexHomornss — KOMIUIGKCHas HayKa, HampaBiCHHAas Ha TOJy4YCHHE

[IEJIEBOT0 MPOJYKTa, C TMOMOIIBI0 OHOOOBEKTOB MHMKPOOHOTO, PACTUTEIHLHOTO U
KUBOTHOTO MPOUCXOKICHUSI.

MenuuuHckass OHOTEXHOJIOTHST — OTpacib, 1eJb KOTOPOW  CO3/laHue
JTUArHOCTUYECKUX, MPOPUIAKTUYECKUX U JIEYEOHBIX IMpenapaToB, OHA HU3y4YaeT
BO3MOKHOCTH HCIOJIb30BAHHUSI MHUKPOOPTraHW3MOB, ISl TOJYYEHUS aMUHOKHUCIOT,
BUTAMHUHOB, (DEPMEHTOB, aHTUOMOTUKOB, OPTAHUYECKUX KUCIIOT.

Caxapnplii nuaber — 3TO 3a0oJjieBaHME OOMEHa BEIIECTB, MPHU KOTOPOM B
OpraHu3Me€ HE XBaTaeT MHCYJMHA, a B KPOBU INOBBIMIAECTCA COAEp’KAHUE caxapa.
Conepxxanue caxapa B KpOBM HEOOXOJIMMO JII HOPMAJIBHOTO (hYHKIIMOHWPOBAHUS
KJIeTOK. VHCYnHMH, KOTOpBI BbIpaOaThIBAET MOJKETYIOUHAs Keje3a, 00ecreynBaeT
NPOHUKHOBEHHE TIJIIOKO3bl B KIETKH, HO HHOTAA IPOUCXOTUT cOOM BBIPAOOTKU
MHCYJIMHA U KJIETKA HE MOJIy4yaeT HEOOXOAMMOIo MUTAHMs, a caxap HaKallJIMBacTCs B
KPOBH. DTO NPUBOAUT K BO3HUKHOBEHHIO CaXxapHOro Auadera pa3HbIX THUIIOB, OJIUH U3
KOTOPBIX SBJIAETCA HMHCYJIMHO3aBUCUMBIM. [Ipm TakoM Ttume caxapHoro auabera
3a00JIEBILIUI 10JKEH BCIO )KM3Hb BBOJUTH C€0€ NHBEKIIUN MHCYJINHA.

ITo nanubM ctatucTuky, B 2014 r. KomnyecTBo OOJBHBIX caxapHbIM JUA0CTOB B
Poccuiickoit denepannm cocraBuiao 387 MiH 4enoBek. [Io HEKOTOpPBIM JTaHHBIM 3Ta
uudpa Kaxapli roa yBenuuuBaercs Ha 5%.

3ajaHue: HaWaUTE U MPOAHATU3ZUPYUTE pa3IuyHble UCTOYHUKH WH(OpMaluu
(HayuyHasi U yueOHO-Hay4dHasi JIUTepaTypa, CPEeACTBa MaccOBOM HH(pOpMaIUHU, CETh
WNutepHer u npyrue) no teMe keica. OTBETbTE Ha BOINPOC HA OCHOBE HaWJEHHBIX
naHHbIX: C yeM CBsI3aH POCT 3a00JIEBAEMOCTH CaXapHbIM JTUA0ETOM CpEeau B3POCIIOrO
HaceJeHus: U oMoJiokeHue 3aboneBaHusi? Kakue mepbl NMPOPUIAKTUKH CaXxapHOIO
nuabera MOXKHO peall30BaTh B IOBCEAHEBHOM JKM3HM Kaxnaomy u3 Hac? Kak
Pa3BUBAJIOCh NPOU3BOACTBO MHCYJMHA M C KAKUMHM 3THYECKUMU HOPMaMHU MPHU 3TOM
CTAJIKUBAIIUCH yUEHBIE?

[ToaroroBbTe ycTHOE COOOIIEHHE C TMPE3EHTAlUe, B KOTOPOM HE0OXOIUMO
OTpa3UTh:

1. CaxapHblii 1uabeT — NPUYMHBI, CAMIITOMBI, JUATHOCTHUKA U JICUCHUE;

2. PacnpocTpaHeHHOCTh caxapHOro AualdeTa cpeau HaceJIeHHs] CBOETO PernoHa
3a MOCJEIHUE TPH roja, MPOAHAIM3UPOBAB HAy4YHbIE MyOJUKALIMK U CTATUCTUUYECKYIO
OTYETHOCTH (B TOM UHCJI€ OTYETHI [ 0Cy1apCTBEHHOTO peecTpa caxapHoTo auadeTa);

3. PacnpoctpaneHHOCTh caxapHoro nuabera cpeaud HaceleHus Poccuiickoit
denepauyu 3a TOCIEIHUE TPU Tojla, MPOAHAIM3UPOBAB HAyUHbIC MYOJUKAIUU U
CTaTUCTUYECKYI0 OTYETHOCTh (B TOM YHCIE OTYEThl [ OCynapCTBEHHOro peectpa
caxapHoro auadera);

4. Ilpenmonaraemple NPUYMHBI HM3MEHEHHs] 3a00JIEBAEMOCTH CaXapHBIM
IMa0deTOM U UX 00OCHOBAHHUE;



5. Bo3aMo>kHbIE TPOPHUIAKTUYECKUE MEPOTIPUATHUS;

4. MeTtozpl OIy4eHUs] UHCYJINHA;

5. Ortpa3uTe >THYECKHE aClEKThl HCIHOJIb30BAaHUS OHOTEXHOJOTUNA MpH
MIPOU3BOICTBE UHCYJINHA.
JU1st co3aHusl KaueCTBEHHOM Mpe3eHTali He00X0AMMO COOJIIOAATh PsiJi TPEOOBAHMIA:

O6mume 1. Tlpe3eHTanus M10JKHA HAYMHATHCS C TUTYJIBHOTO Cllaiinia, rie
TpeOoBaHUS yKa3bIBaeTCs TeMa, CBEACHUS 00 aBTOPE U T.II.
2. Ha cnaiigax He0OX0AMMO pa3MeIaTh TOJIbKO TE3UCHI,
KJIFOUEBbIE CJIOBA, rpapuiyecKue MaTepralibl (CXeMbl, pPUCYHKH,
Ta0auIbl, GOTO U T.II.).
3. Hcnonws3oBarh eMHBIN CTHIIb 0(OPMIICHHUS.
4. KonuuecTBO ClaiioB JIOJDKHO OBITh JIOCTATOYHBIM  JUIS
PacKpbITUS TEMBI, HO He OoJiee 20-TH.
M pudter 1. Cnenyer UCII0JIb30BaTh CTaHJapTHEIE, IUPOKO
pacripoctpaHeHHble 1pudTh, Takue Kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u ap.;
2. Pasmep mpudra 118 3aroJoBKoB — He MeHee 24, nans
uH(popmanuu He meHee 18.
3. He pexomeHngyeTcsi MCIONB30BaTh pa3Hble TUIBI MIPU(TOB B
OJIHOM MTPE3EHTALINHY.
4. Jlns BbIAENeHUs UHPOpPMAIMU CIeIyeT UCIOJIb30BaTh KUPHBIN
mpudT, KypCUB UITU TIOTYEPKUBAHHUE.
5. He 3noynotpe6isath mponucHbIMU OyKBamu.
®oH 1. XKenatenbHO UCHOIB30BaTh OJHOTOHHBIM (POH  HEAPKHUX
MAacTEIbHBIX TOHOB.
2. Ins doHa mpeanouTUTEIbHBI XOJIOAHBIC TOHA.
Ucnonn3oBanue | 1. Ha onmHOM cnaiiie pekOMEHIyeTCsl UCIOJIb30BaTh He Oojiee 3-X
BETA [[BETOB: OJIMH s (POHA, OAWH JUIsl 3aroJioBKa, OJUH IS
TEKCTA.
2. Jns ¢hoHa ¥ TEKCTa UCTIOIB30BaTh KOHTPACTHBIE IIBETA.
[IpencraBnenne | 1. PekomeHayercss  MCHONB30BaTh  KOPOTKME  CJIOBa W
uHbopmaIuu MPEIOKEHHUS.
2. MuHUMHU3HUPOBAThH KOJINYECTBO IIPEIJIOT OB, Hapeuunil,
npuiIaraTeabHbIX.
3. 3aroJioBKU JIOJKHBI TPUBIIEKATh BHUMAHUE ayTUTOPHUH.
O0BeM He ctout 3amoiHATE OOUH CIaiil CIUIIKOM OOJIBIINM 00HEMOM
uH(popMaIuu uH(pOpMAaIK: JIIOJIM MOTYT €IMHOBPEMEHHO 3allOMHUThH HE OoJjiee

TpeX (aKTOB, BEIBOJOB, ONPEICTICHUM.




S. Y4eOHo-nccIe10BaTeIbCKUM MPOCKT

Ha3Banue Tembl bro3K0nornyecKuil IKCIEpUMEHT
Pe3yabTar 00yueHus mo [IpoBoIUTH OMO3KOJIOTUYECKHI SKCIEPUMEHT
Teme [1nannpoBaTh OMOIKOJIOTUUECKHM SKCTIEPUMEHT

HNHTepnpeTnpoBaTh pe3yIbTaThl IPOBEICHHOTO
OMOAIKOJIOTUYECKOTO IKCIIEPUMEHTA C UCIIOJIb30BAHUEM
KOJIMYECTBEHHBIX METOJIOB

O01mue KoMneTeHUNN OK 01, OK 02, OK 04, OK 07

VY4eOHO-UCCIe10BATENBCKUIT TIPOEKT SIBIISIETCS OCHOBHBIM CIIOCOOOM OIICHKU
pe3ynbTaToB 00y4eHHUs], CHOPMHUPOBAHHBIX Y 00YUYaIOIIUXCS B XOJI€ OCBOCHUS pa3jielna
6 “buoskonornueckue UcciIeI0BaHus .

Cpenu pas3nuyHBIX TEXHOJIOTHMM TIPOEKTHOE OOydeHHe oO0JafaeT psiaoM
MPEUMYILECTB: MO3BOJISIET OOYYAOIIEMYCSI CaMOCTOSTENbHO (IIPH KOHCYJbTaTUBHOM
MOJCPKKE MpernojiaBaTessi) I00bIBaTh 3HaHMS, pabdoTas ¢ MHOTOYUCICHHBIMU
HMCTOYHMKAMU HHpOpMaluu, npubopamMu M Ja0OpaTOpHBIM OOOPYJOBAaHUEM, U
OJIHOBPEMEHHO B  JIGJIOBOM  OOIIEHMH C  OJHOIPYIIIHUKAMU  pa3BUBAaTh
KOMMYHUKATHUBHBIC YMEHHUS U HABBIKH.

JIns ydeOHO-UCCIeIOBATENIbCKOTO MPOEKTa B paMKax OWOJOrUM Hauboliee
onTUMaJIbHA TpyInoBas Gpopma paboThl HaJl IPOSKTOM.

Tembl yueOHO-UCCIIEIOBATEIBCKOTO MPOEKTA, MPUBEICHHBIE HIDKE, SBISIIOTCS
IPUMEPHBIMU M MOTYT OBITh MOJIEPHU3UPOBAHBI 0]l PETUOHAIBHBIE OCOOCHHOCTH U C
y4eTOM TMOJIy4aeMou yqamumMucs npodeccueii (CrenuaibHOCThIO):

[IpumepHBIe TEMAaTUKHN Y4E€OHO-UCCIEA0BATEIBCKOTO MPOEKTA:

1. Ormenka kayecTBa aTMOC(EPHOTO BO3IyXa

2. OreHka KayecTBa MOYB METOJOM (PUTOTECTUPOBAHUS

3. Ormenka KayecTBa BOJ TOBEPXHOCTHBIX BOJJOEMOB MO OPTaHOJENTHUYECKUM U
(U3UKO-XUMUYECKIM CBOMCTBAM

4. Bnusnue ITAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTEHUM

5. BumsiHue coneBoro 3arpsi3HEHHsI Ha POCT U Pa3BUTHE CEMSH BBICILIUX
pacTeHUM.

CtpykTypa y4eOHO-MCCIEAOBATENBCKOTO MPOEKTAa BKIIOYAET MATh OCHOBHBIX
JTana.

OcHOBHBIE TIIaTW TMEPBOTO JTama BBHITIOJHEHUS TPOEKTa: OOOCHOBaHUE
aKTyalbHOCTH  BBIOpAHHOW  TEMBbI, BBISBICHHE  MPOOJEMBI  HMCCIIECIOBAHUA,
dbopMynMpoBaHHE TUIOTE3bl, IMOCTAHOBKA IIEIM W 3aJad HCCIASAOBAHUS, BHIOOD
METOJIOB MCCIICJIOBaHUS, BHIOOpP TOYEK OTOOpa Mpod Ha TEPPUTOPUU HUCCIICIOBAHUS,
ompeneneHrue (GOpMbI TPEACTABICHUS] PE3YJIHTATOB HCCIEAOBAHUS, OMNpEICICHUE
ATANOB M COCTABIICHUE TIJIaHA MCCIICIOBAHUS.

BTopoii aTan BkitodaeT B ce0s MOJArOTOBKY HEOOXOIUMOMN MOCYIbl U MaTepuasa
JUISL SKCIIEPUMEHTA, MPOBEJICHNUE SKCIEPUMEHTA, MEPUOIUUYECKYIO MTPOBEPKA TEUEHUS
AKCIIepUMEeHTa/ cOOp MaTepuaia B BBIOpaHHBIX TOUKax 0TOOpa npoo.

B mnepuon Tperhero stama npoBeACHUS OHMOAKOJIOTMYECKOTO HCCIENOBAHUSA,
oOydJaroniyecsi MOJy4arOT [EpPBUYHBIE HKCIIEPUMEHTAIbHbIE JIaHHbIE, IPOBOJAT
CTATUCTUYECKYI0 00pabOTKYy MOJYYEHHBIX JAHHBIX, MPOBOJAT AHAIU3 PaA3IUYHBIX



HMCTOYHUKOB MH(POpPMAIIUHU B paMKax TEeMbl IPOEKTA.

Ha derBeproM »3Tame, oOydaroumiudecss BBISIBISIOT 3aKOHOMEPHOCTH MEXKIY
HCCIIETyeMbIMU OOBEKTaMH, MPOILIECCaMU U SIBICHUSIMH, (HOPMYIHUPYIOT BBIBOIBI U
pa3pabaThIBalOT MPOTHO3BI, MPOBOAST OLIEHKY KadecTBa HCCIEAYEeMOro OOBeKTa I0
pe3ynbTaTaM OMO3KOJIOTHUYECKOTO aHaTN3a.

Ha 3aBepuatoiiem srane npoBOAUTCS OPOPMIIEHUE PE3YJIbTATOB BBINOIHEHUS
y4eOHO-UCCIIEI0BATENBCKOTO ITPOEKTAa B COOTBETCTBUM C 3aJJaHHBIMU TPEOOBAaHUSIMU U
IIPEICTABIICHNUE PE3YJIBTATOB HA 3AILUATE IIPOCKTA.

IIpuBenem IpumMep ONMCAHUSA JTAINoB BBITIOJIHEHUS y4eOHo-
HCCIIEI0BATEIBCKOTO IPOEKTA:

VYBaxaemble cTylneHThl! B paMmkax npoekra BaM HEOOXOJUMO IMPOUTHU MATH
3TanoB padOThl HAJ Y4eOHO-HCCIEIOBATEIBCKUM IPOEKTOM OT BbIOOpA TEMBI A0
MyOJMYHON 3aIUTHI OJIYYEHHOTO pe3ysIbTaTa.

Ha nepBowm srane:

- c(opmMupoBaTh KOMaHAY MPOEKTA (2-3 yeraoBeKa);

- BBIOpaTh TEMY y4e€OHO-MCCIIEIOBATEIBCKOIO MTPOEKTA;

- 000CHOBAaTh aKTYaJbHOCTh BEIOPAHHOU TEMBI;

- BBISIBUTH MPOOJIEMBI UCCIIEAOBaHUs, CPOPMYITUPOBATH TUIIOTE3Y;
- 1o100paTh METOBI UCCIIEJOBAHMS B pAMKax CBOETO MIPOEKTA;

- BbIOpaTh TOUYKM 0TOOpa NpoO HA TEPPUTOPUH UCCIIETOBAHUS

- chopMyIHpOBaTh LIEIH U 3a/1a4H UCCIIETIOBAHUS;

- COCTaBUTb IIJIaHa UCCIICJOBAHUS.

Ha BTropom srane:

- TOJArOTOBUTH HEOOXOAUMYIO IOCYAY M MaTepuaa i SKCIIEPUMEHTA;
- MPOBECTH SKCIEPUMEHTA, IEPUOANYECKHU NPOBEPSIS €ro TeueHue (nmpu
JUTUTEJIbHON TTOCTAaHOBKE OIbITa)/ cOOpaTh MaTeprai B BHIOpaHHBIX
TOYKax 0TOOpa Mpoo.
Ha tperbem atane:
- MOJYYUTh NEPBUYHBIEC FIKCIIEPUMEHTAJIbHBIE IaHHBIE;
- MPOBECTH CTATUCTHYECKYIO 00pabOTKY MOJYYEHHBIX TaHHBIX;
Ha yeTBeprom srare:
- BBIIBUTh 3aKOHOMEPHOCTH,
- chopMyIHpOBaTh BHIBOJBI U JIaTh MPOTHO3 WIIM OIICHKY KauecTBa
HCCIIeTyeMoro oObeKTa o pe3ybTaTaM OMO3KOJIOTHYECKOTO aHaIU3a.

Ha 3aBepmatromiem sramne:

- 0(OPMUTH PE3yNbTAThI BHITOJIHEHUS y4eOHO-UCCIEI0BATENHECKOIO
MPOEKTa B COOTBETCTBUU C 33/1aHHBIMHU TPEOOBAHUSIMU;

- TOJATOTOBUTH YCTHOE COOOIIECHNE U MPE3CHTALUIO;

- MpPEeACTaBUTH PE3YJIbTATHI BHIMOJHEHUS yU€OHO-UCCIIEI0BATEIBCKOTO
IPOEKTa Ha 3alIuTe.

IIpumep BBITIOJTHEHUS ITPOEKTA:

HasBanue npoekra: OlneHKa kayecTBa arMOC(EpPHOro BO3ayXxa MO XBOE COCHBI
OOBIKHOBEHHOM.

IIpobyema ucciaenoBaHus: ONPEACICHUE NCTOYHUKOB 3arps3HEHUS BO3/lyXa Ha
TEPPUTOPUM HACEJIICHHOI'O IIYHKTa HAa OCHOBAaHWU MPOBEIAEHUS SKCIPECC-OLUEHKH
KauyecTBa BO3/AyXa M0 COCTOSIHUIO XBOM COCHBI OOBIKHOBEHHOM C OIpeieJICHHEeM Kilacca



3arpsi3HEHMs BO3yXa.

Heab npoexkTa: onpeaennTb 30Hbl Pa3HON CTENEHU 3arpsA3HEHUs, C YKa3aHUEM
MCTOYHHKA (ICTOYHUKOB) 3arpsI3HEHHUS.

3agaum npoekra:

1. BeiOpaTh TEppUTOPHUIO HCCIEAOBAHUSA U TOUYKH OTOOpA MaTepHaa;

2. IIpoBecTy OLICHKY MOBPEKIACHUS U YChIXaHUS XBOU;

3. Onpenenutsb Kiacc 3arps3HeHus: BO3IyXa;

4. Pa3zpaboTarh KapTy 3arps3HEHHUs BO3/lyXa, Ha KOTOPOM OTMETUTHh 30HBI
Pa3HOM CTENEHU 3arpsi3HEHUsI BO3AyXa U UICTOYHUKHU 3arpsS3HEHMUS;

5. [1oArOTOBUTH U MyOJIMYHO 3aUTUTUTh PE3YyJIbTaThl MPOEKTAa B KOMAH/IE.

Pe3yabTaT NpoeKTHOM PadoThHI 00yYaromIerocs:

Kapra crenenu 3arpsi3HEHHOCTH aTMOCHEpPHOrO BO3AyXa Ha TEPPUTOPUHU
UCCJIEIOBAHMS C YKa3aHUEM HMCTOYHUKOB 3arpsA3HEHUs; NpPE3EHTalus pPe3yJIbTaTOB
UCCJIEI0BAHMUS.

dopma npeacTaBieHHs Pe3yJbTATOB NPOEKTHON padoThbI:

3amura IpoeKTa ¢ MCHOJIb30BAHUEM CPEJCTB BU3YaJIU3ALMHU U JAEMOHCTpALUU
MPOJIYKTA.

BbinosiHeHue npoekTa:

Bompocs! 11 10IMyCcKa K MPOEKTHOI padoTe
1. ChopmynupoBaTh 11€J1b IUTAHUPYEMOT'O SKCIIEPUMEHTA.

2. Kakue nokaszarenu UCHOIb3YIOTCS ISl OLEHKH KauecTBa aTMOC(EpPHOro BO3TyXa Mo
COCTOSIHUIO XBOH.
3. Kakue ucTouHUKH 3arpsi3HeHus: aTMOC(epHOro BO3/lyXa €CTh B BallleM paiioHe
IPOYKUBAHUS.
4. [lepedncanTb OCHOBHBIE 3TAIlbl ONPEIEICHNUS YUCTOTHl aTMOC(EPHOT0 BO3ayXa IO
COCTOSIHUIO XBOM.
5. Kakue kinacchl MOBPEXACHUS XBOU UCIIOIB3YIOTCS B TAHHOW METOIUKE?
6. [Iepeunciure n 0XapakTepU3yuTe KIACChl YCHIXaHUS XBOH.
7. Kakue kiracchl 3arpsi3HEHNs BO3yXa BBIIEIISIOT?
8. Onuiure npasuia oT0opa MaTepuana.
9. Kakue 3arpsi3HUTENN BBI3BIBAIOT ITOBPEKIEHUS XBOU?
10. Kak onpenenutb NpoaoHKUTEIbHOCTD )XKU3HU (MaKCUMAaJIbHBIN BO3PAcT) XBOU?
11. Ot 4ero 3aBUCUT BBIOOP PACCTOSIHUSI MEKTy TOUYKAMU UCCIIEIOBAHUS?
12. XBo10 Kakoro roja HeoO0XouMO coOpaTh JJIsl MPOBEACHUS OLICHKU COCTOSIHHUS
aTMocgepHOoro Bo3mayxa?
Oransl MpoBeIeHUs! pabOThI:

1. IloaroToBUTENLHBIII:

- BBIOOP TEPPUTOPUU U TOUEK HCCIEAOBAHNUS;

- cOop marepuana;

2. KamepanbHas o0paboTKka coOOpaHHOTO MaTepuala.

1. BeiOpath TOUKH uccaeA0BaHMs, TPUMEPHO 4 — 5. TOUKHM JOJIKHBI HAXOIUTCA
Ha OJHOW JMHUM MO Mepe YJaleHHUs OT MOTEHIMAJIbHOTO MCTOYHHMKA 3arps3HEHUs B
Balllel MECTHOCTH — HACEJEHHOr0 IyHKTa, MPOMBIIUICHHOTO MPEANPUATHS WU
apromarucTpainu. JKenarenpHo pacroiaratb TOYKHY MO JIMHUK MPeo0aJaroluX BETPOB
— B Ty CTOPOHY, B KOTOPYIO BETEP CHOCUT NOTEHIMAIbHBIE 3arPSI3HAIOIINE BEIIECTBA.



PaccrosiHne Mexay TOYKamMu 3aBHUCHUT OT MOLIHOCTH HMCTOYHHMKA 3arpsi3HEHUS.
Ecmu 310 OONBIION HACENEHHBIM MYHKT C MPOMBINUICHHBIMUA TMPEANPHATHIMA U
MHOTOYHUCJICHHBIM aBTOTPAHCIIOPTOM, TO PACCTOSHHE MEXIY TOYKAMU MOTYT OBITh B
npenenax 1 kM (manpHsAsS oniagka OyaeT yaaiaeHa oT ropoja Ha 5 kMm). Eciu 310
HEeOOJIbIIAsl KOTEJIbHASI, TO PACCTOSHUE MEXY IUIOIMIAIKaMU MOXET cocTaBisaTh 400 —
800 metpoB. Eciu »To aBToTpacca, To 20 — 200 MeTpoB (B 3aBUCHUMOCTH OT ITOTOKA
aBTOTPAHCIIOPTA).

2. B kaxmoi Touke 0o06ciieoBaHUs HEOOXOJUMO OTOOpaTh MOJIOJBIE JEPEBB,
BBICOTOM 1-1,5 M ¢ OOKOBBIMH ITOOEramMu HE MeHee 8.

3. Onucath BBITONTAHHOCTh Y4acTKa, MPUCBOMB COOTBETCTBYIOMMMA Oamn (1 —
BBITANTHIBAHUS HET; 2 — BBITONTAaHBI TPOIbI; 3 — OCTAJIOCh HEMHOTO TPaBbl BOKPYT
JIEpEeBBhEB; 4 — HET HU TPaBbl, HU KYCTapHUUYKOB). [Ipy BBITONTAHHOCTH TEPPUTOPHUH,
oLieHHBaeMoil Oamnamu 3 uiM 4 orleHKa aTMOC(HEPHOT0 3arpsA3HEHUsT HE BOZMOXHA.

4. Ha BbICOTE CBOErO pocTa coOparh ¢ Kaxaoro nepera (1 mepeBo B OaHOM
touke) 1o 30 xBouHOK (cymMmMapHO 150 XBOMHOK). XBOMHKHU JTOJKHBI OBITh B BO3pAcCTe
2 jet, To ecTh HaJo OpaTh 00pasilbl XBOU C MOOErOB BTOPOIO T'0JIa AKU3HU — JJIST BCEX
TOYEK OJIMHAKOBO puc. 1.

CoxoBEIE Toberu

"é- X = 4 3o . BB ge—— TIOHKH

ocesoH nober
1 roma

oceBoH nober
2ronma
oceBoH nober
3 roma

Puc.1. YacTu BeTBU XBOWHOTO JiepeBa CaysKalue OMOUHIUKATOpaMu
5. OUeHuThb MPOI0KUTETLHOCTD )KM3HU XBOW HAa BETBH, C KOTOPOUM OTOMPAIOTCS
XBOMHKH, TI0 OXBOCHHBIM YYaCTKaM OCEBBIX ITOOETOB B COOTBETCTBUU C PUCYHKOM 2.
[TonHbBI BO3pacT XBOW OMPENEISETCS YHCIOM YYaCTKOB OCEBBIX IMOOETOB C
MOJIHOCThKO COXPAHECHHOW XBOEW IUIIOC JOJISI COXPAHCHHOW XBOW Ha CIEAYIONMIEM 3a
HHUM y4YaCTKeE.

0.5 1 1,5 2 5] 3 3,5

Puc. 2. Cxema onpeneneHus npogoJKUTETbHOCTH KU3HU XBOU COCHBI
6. [IpoOy c Kaxa0il TOYKM HAJO0 TOMECTUTh B OTACJIbHBIM MakeT (JIydiie
OyMa)kKHBIN) U cpa3y MOJINKCATh ero (yKa3blBaeTcs JaTa; Touka oT0opa; CTeneHb
BBITONTAHHOCTH Y4YacTKa; MPOJOKUTEILHOCTh )KM3HU XBOM Ha BETKE, OTKYyJa
OepyTcst XBOMHKH).



2. IIpoBeneHne oNbITOB

2.1. AJIFOIJI/ITM onpeacjacHusi KJIaCCOB MOBPECKACHUN U YCbIXaHUSA XBOU

O6GopynoBanue u mocyaa

Marepuai

1. JIyma

1. XBost COCHBI B BO3pacTe 2 JIeT, He

MeHee 30 mTyk

2. JIuneiika uiv MIUJITUMETPOBasi Oymara

AJIFOpI/ITM MMPOBECACHUS ONIbITA

BOHPOCLI H 3aJJaHusA

1. OcMOTpeTh XBOIO TPU MOMOIIIH JIYTIBI.
2. Paznenuthb BCIO XBOKO Ha
COOTBETCTBYIOIIME KIJIACCHI IO MPU3HAKAM
MOBPEXKICHUS U YChIXaHUs COTJIACHO
OlICHOYHOM Tabmnuie 1 u pucyHky 1.

3. IlogcunTarh KOJIMYECTBO
MTOBPEXKJIECHHBIX XBOMHOK B KaXI0M
KJIacce.

4. ITogcunTaTh KOJIMYECTBO XBOMHOK C
MPU3HAKAMH YCBIXaHUSI IO KJIacCaM.

1. 3aHecTH maHHBIE MO KOJIUYECTBY
MOBPEXICHHBIX XBOMHOK B TaOIHITY 2.
2. 3aHeCTH TaHHBIE TI0 KOJUYECTBY
XBOMHOK C NMPU3HAKAMU YChIXaHUS B

Tadauiy 3.

2. Paccuurath IIPOLCHT ITOBPCIKACHHBIX
N XBOUMHOK C IIpU3HAKAMH YCBIXaHHA
OTHOCHUTCIIbHO 06HICFO KOJIM4YCCTBA

COOpaHHBIX XBOMHOK.

OueHovnas Tadauuna Ta6nuna 1
OueHka nNoBpeKIeHus U YChIXaHUs XBOU
Kuaacc Buawl NMOBPEKICHUN | XapaKTepUCTHKA YCBIXaHHUHA
NMOBpexAeHNs /| XBOH XBOH
KJIACC YCHIXAHUS
KIT1/KV 1 XBOWHKa 0€3 MATeH Her cyxux ydacTkoB
KIT2/KVY 1 XBouHKa ¢ HebospiuM | HeT cyxux y4acTkoB
YUCJIOM MEJIKUX TMSITEH
KIT3/KY 2 XBOMHKa C  OOJbIIKUM | YCOX KOHUUK 2-5 MM
YUCJIOM YEPHBIX U JKEIThIX
MSATECH
-/KVY 3 - Ycoxna 1/3 xBouHKH
-/KY 4 - Ycoxio 6omee moJIOBUHBI XBOMHKU
WJIM BCSI XBOMHKA JKENTas U cyxas
Kiacchl MoBpeXaeHUs (HEXPO3EI) 1 2 3
Kiiacchl ycRIXaHHus 1 1 2 3 4

Puc. 3. Kiaccol moBpekIeHUS U YChIXaHUSI XBOU




3. O0padoTKa pe3yJbTaTOB ONbITOB

Tabmua 2
OnpenesieHue Kjiacca NOBpPe:KIeHUs XBOU
Kiacc KIT 1 KIT 2 KIT 3
OBPEXKIACH
Usl XBOU
Howmep XBOHMHKHU 0€3 MATEH XBOWHKHU C XBOHMHKA C OOJIBIITUM
nepeBa HEOOJIBITUM YHCIIOM YUCJIOM YEPHBIX U
MEJIKUX TISITEH YKENTHIX MSTEH
IIIT. % IIIT. % IIT. %
1
2
3
Mecto
ot0Oopa
Marepuasna
BeiBon: % xBowHOK — 03 mATeH, HAa % HEOOJIBIIIOE YUCIO MEJIKHX
MATEH JKENToro 1Bera, y % MHOro msiTeH mo Bced mmHe. Takum oOpazom,
JTOMUHUPYET  KJIACC MOBPEKICHUS XBOM.
Tabnuua 3
OnpenesieHue KJIacca yCbIXaHUsl XBOM
Kiacc KV 1 KV 2 KV 3 KV 4
MOBPEXKIECH
Usl XBOU
Howmep VY XBOMHKHU HET | YCOX KOHYHUK Ycoxmna 1/3 Ycoxio 6onee
JepeBa CYyXHUX YYaCTKOB | XBOMHKH Ha 2-5 XBOMHKH MTOJIOBUHBI
MM XBOUHKU WU
BCSI XBOMHKA
KeJTas U cyxas
IIIT. % IIT. % T % IIT. %
1
2
3
Mecro
otbopa
MaTtepuana
BeiBoa: % XBOMHOK OTCYTCTBYIOT CyXH€ YYacTKH, Y % YCOX KOHYMK
XBOMHKH, ¥ % ycoxja TpeTb XBOMHKH, % XBOMHOK — TIOJIHOCTBIO CYXHE.
Takum 00pa3om, TOMUHUPYET  KJIACC TOBPEKICHUS XBOH.

Cnenaiite BBIBOJ O YUCTOTE BO3/lyXa Ha UCCIETyEeMON TEPPUTOPUH O TaOJIHIIE
4. Kiacc 4yucToThl BO3[yXa ONpPENEISAETCS MPU MEPECEUEHUN KI1acca MOBPEXKICHUS
XBOU Ha moOerax 2 rojia >Ku3HU U MaKCUMaJIbHOTO BO3pacTa XBOU Ha BETKE.



Taomuna 4.
OnpenesieHue Kaacca 3arpsi3HeHNsi BO3ayxa

MaxkcumanabHbIi Kiacc noBpe:xieHusi XBOM Ha noderax 2-rorojaa Ku3Hu
BO3PacT XBOHU 1 2 3

4 I | —11 Il

3 I 1 I —1v

2 ] i \Y

2 — \Y V-V

1 — \Y V- VI

1 — — VI

YcaoBHbIe 0003HAUCHUS KJlacca 3arpsi3HeHHs Bo3yxa: | — uneansHo yucToii; 11
— yncTbii; Il — oTHOCHUTENBHO YUCTHIN («HOpMay); [V — 3arpsi3sHeHHBIN («TpeBOTaY);
V — rps3ublil («omacHO»); VI — odeHb TpsA3HBIA («BpeaHO»), ( — ) HE BO3MOXKHbBIC
COYETaHUSI.

4. 3apepmarommii 3ram: Pa3paboTka KapThl CTENEHU 3arpsA3HEHHOCTU
aTMoc(epHOro BO37yXa Ha TEPPUTOPUMU HCCIEIOBAHMUS C YKa3aHUEM HCTOYHUKOB
3arpsA3HEHUs; TIPE3CHTAIUsl pe3yJbTaToB uccieqoBaHus. I[loarotoBka yCTHOTO
COOOIILIEHUS ¥ TIPE3CHTALIMH TI0 pe3yJibTaTaM MPOBEJAECHHOTO UCCIICIOBAHUSI.

TpeOoBaHus K YCTHOMY COOOLICHMIO:

— IPOJIOJKUTENBHOCTE: 10 10 MUH;

— CTPYKTypa: KpaTKas aKTyallbHOCTh HCCJIEAOBaHUA, TMIIOTE3a, LEb, 3a4auH,
O0OBEKTHl U METOJIbl, TOJYUYCHHbIE PE3yJNbTaThl U MX O0CYyXJeHue (MpeacTaBlIeHUE
IPOJIYKTA), BHIBOIBI.

TpeOoBaHuA K CTPYKTYpe NpPe3eHTALIUN:

1. TutyneHbIfl cnaiin. B BepxHeill uyacTu cnaiiia HEOOXOAMMO OTPa3UTh
uHpopmarmio 00 oOpa3oBaTeIbHOM  OpraHu3ali, B  KOTOPOH
MPOBOJIMJIOCH UCCIIEAOBAHNE. B IIEHTpambHON YaCcTH Claiiie yKa3bIBaCTCA
TeMa y4eOHO-HCCIIe0BATENbCKOTO MPOEKTa B HIDKHEH YacTh crpasa
YKa3bIBAIOTCS YYaCTHUKHU MTPOCKTA, BHITIOIHSBIINE padoOTYy;
AKTYyaJIbHOCTB;

I'mmioTesa, 11€71b, 3a1a9H;
4. OO0BEKTHI U METOMABI UCCIeIOBaHUs (MOTYT ObITh Pa30MTHI Ha JiBa Cliaiia
u boiee);
5. Pesynbratel  uccnenoBanuii. MoryT OBITh TNPEACTaBICHBI B  BHIE
PUCYHKOB, TpadukoB, dortorpaduid, TaOIMIl, KOTOPHIC TOJDKHBI WMETh
CKBO3HYIO HYMEpallMI0 W Ha3BaHUE, KOJMYECTBO CIAWJOB 3aBHCUT OT
o0beMa Marepuasna, HO He JIOJDKHO MPUBHIIIATH OTBEJICHHOTO BPEMEHH Ha
coobmieHre. MOXXHO TMpeACTaBIsATh, MaTepuaja HE B TMOJHOM o0beme, a
TOJIbKO CaMbl BaKHbIE MOMEHTHI,
6. BeiBoJEI;
7. 3axmountenbHblii  (“brnaromapro 3a BHuManue” wunu  “Cnacubo  3a
BHHMAaHUE”).
JJist co3/1aHusi KaYeCTBEHHOM MpEe3eHTAMU HEO0X0JUMO COOTIOAaTh psiJi TPEOOBAHMIA:

w N



Oo6mue 5. Ilpe3enTamus H0KHA HAYMHATHCS C TUTYJIBHOTO Claija, e

TpeOOoBaHUS YKa3bIBAETCS TeMa, CBEJCHUS 00 aBTOpE U T.II.

6. Ha cnaiimax HeoOXOAMMO pa3MemmaTh TOJIbKO TE3HUCHI,

KJTFOUEBBIC CJI0BA, TPapUICCKUe MaTePHAITBI (CXEMBI, PUCYHKH,

TabNIuUIBl, (GOTO U T.I1.).

Hcnonb30BaTh €UHBIN CTUITE OOPMIICHUS.

8. KomnuecTBo cnaifioB JOMKHO OBITH JIOCTATOYHBIM  JJIA
PAcKpBITHSI TEMBI, HO HE Oosee 20-Tu.

~

M pudte 6. Cnenyer UCII0JIb30BaTh CTaHJapTHBIE, HIMPOKO
pacripocTpaHeHHble pu@TH, Takue Kak Arial, Tahoma,
Verdana, Times New Roman, Calibri u np.;

7. Pasamep mpudra s 3aroioBKOB — HE MeHee 24, i
uHpopmaruu He MeHee 18.

8. He pexomenayercss MCMOIb30BaTh pa3Hble TUIBI MIPU(PTOB B
OJIHOM MTPE3EHTALINHY.

9. Hnsa BeimeneHus nH(OpMAIUU CIIETyeT MCIOIb30BaTh KUPHBIHA
mpudT, KypCUB WU TIOTYEPKUBAHHE.

10.He 310ynoTpe6asiTh MPONUCHBIMEA OyKBaMHU.

®oH 3. XKenarenbHO WCHOIB30BaTh OAHOTOHHBIM (OH  HEAPKUX
NAaCTEIbHBIX TOHOB.
4. Jlns boHa mpeovYTUTENbHBI XOJI0HbIE TOHA.

Hcnonp3oBanue | 3. Ha omHOM ciaiiie peKOMEHIyeTCsT UCIIOJIb30BaTh He Oonee 3-X

1[BETA LBETOB: OJMH JJs (OHa, OAWH JUIsl 3aroJioBKa, OJWH IS
TEKCTA.

4. Jlns (hoHa M TEKCTa UCIIOJIb30BATh KOHTPACTHBIE IIBETA.

[IpeacraBnenue | 4. PekomeHayeTcss  HMCHOJb30BaTh  KOPOTKME  CJIOBa U

uH(popmanuu MIPETIOKEHHUS.

5. MuHMMHU3UPOBaTh KOJINYECTBO IIPEJIOT OB, Hapeuunil,
IIpUJIaraTelbHbIX.

6. 3aroyioBKH JOJKHBI IPUBJIEKATh BHUMaHUE ayAUTOPHH.

O0beM He cTouT 3amoiiHATh OOWH CJIANI CIIUIIKOM OOJIBIIIUM 00BEMOM
nHpopMau uH(pOpMAIUU: JIIOAU MOTYT €IWHOBPEMEHHO 3allOMHUTH HEe Ooliee
TpeX (aKTOB, BEIBOJOB, ONPEICIICHUM.

2.2. Ouenounvie cpeocmea pyoex;cnozo (memamuueckozo) KOHMpPOasA HO y4eOHOU
oucyunaune «buonocus» PyOexHbII KOHTpPOMb mo auctumuinHe «buonorusy
npoBOAUTCS B (OpME KOHTPOJBHBIX pPabOT Ha OTACIBHBIX 3aHATHSIX IIOCIE
3aBEpILICHUS U3y4YEHHUs IEPBOr0, BTOPOro, TPEThEro M 4YETBEPTOro paszzaenon. Ilocie
3aBEpIIEHUs MATOTO pasjiesia PyOeKHBIM KOHTPOJb MPOBOAUTCA B (hOpME 3aIluThI
Keiica: TpelCTaBlIeHUs  pe3yJbTaTOB  pEHIeHUs  KeMcoB  (BBICTYIUIEHHE C
npe3eHTanueit). PyOeKHbIi KOHTPOJIb IECTOro pasjiesia MPOBOJUTCS B popMe 3alUThI
OpOEKTa: TMPEACTABICHUS PE3yJbTAaTOB BBIMIOJHEHUSI Y4€OHO-UCCIIEI0BATENHCKOIO



IIPOEKTA (BBICTYIUIEHHUE C IPE3ECHTALIMEN ).

[IpuBenemM nmpumepsl 3aJaHUi IS KQXKI0TO TUIA PYOEKHOTO KOHTPOJIS.

1. KonrTpoabnass paGora “MoJieKyJsIpHbIi YPOBEHb OPraHU3aALMH
)KUBOro”. B pesynbrate oOCBOEHMSI IiepBoro pazjaena “KiieTka — CTpYKTypHO-
(GyHKIMOHATBHAS €AMHUIIA )KUBOTO” 00yYaroluecs CMOTYT:

— XapaKTepu30BaTh CTPOEHNE U (YHKIIMH OCHOBHBIX OHMOTOJUMEPOB, KICTKH U
€€ CTPYKTYPHBIX 3JIEMEHTOB;

— ONpeAensaTh pe3yJbTaTbl M3MEHEHUsI T€HETHMYECKOTO KojJa B Mpoleccax
MaTPUYHOI'O CUHTE3;

— OpraHU30BHIBATh HAOJIOICHNE OMOJIOTHUYECKIX 00BEKTOB Ha MOJICKYJISIPHOM U
KJIETOYHOM YpPOBHE.

Kontponbnast pabota mnpeactaBiser co0oil 3agaHus B TecToBOW (opme
Pa3JIMYHOrO YPOBHS CIIOXKHOCTH: “HU3KUK, “‘CpenHUIl” U “BbICOKHIT”. B 3aBUCHMMOCTH
OT TUIIA U TPYJHOCTH 3aJ[aHUS €r0 BHITIOJIHEHHUE OIEHUBAETCS PA3HBIM YUCIIOM 0alIoB.
BrinosmHeHne Kaxaoro 3aiaHus ‘“HU3KOrO” YPOBHS CIIOKHOCTH OLEHHBaercs |
Oayisiom. 3a BBITIOJIHEHUE 3aJIaHUN “‘CPeHEr0” YPOBHS CIOKHOCTH B 3aBUCUMOCTH OT
MOJIHOTHI U TIPABUIILHOCTH OTBETA MPUCBAUBAETCS JI0 2 OaJIOB.

K 3aganuio “BBICOKOTO” YpOBHSI CIIOXKHOCTHM OTHOCHUTCS pelleHue 3anad. [lpu
MPaBUJIBHOM PEIICHUH 3aJJaHUi “BBICOKOTO’ YpOBHS ITpucBanBaeTcs 3 Oasia.

3agaHus BCEX YPOBHEU CIIOKHOCTHU ITPOBEPSIOTCS aBTOMATHUECKHU.

Pacnipenenenne 3aanuii 0 YPOBHSIM CIIOKHOCTH MPEACTABICHO B CIEAYIOLICH
Ta0JInIIe:

Yposens | bana | IlpouenrtHoe Tun Bonpocos
CJI0KHOCTH coJep:KaHue
3aaHus 3aaHUH
Huzkuii 1 65% - 3aJIaHUsI C BLIDOPOM OJIHOTO MPABUIBLHOTO
OTBETa
Cpennnii 2 15 % - MHOKE€CTBEHHBIN BBIOOD;

- BOIIPOCHI HA YIIOPpAAOYHNBAHHUC UIIN
YCTAHOBJICHHUC HpaBHHBHOﬁ
IIoCJICA0BAaTCIIbHOCTH

Bricoknii 3 20 % - CUTYallMOHHBIE 33/1a41 UM BOIPOCHI
pelyCMaTPUBAIOLINE PA3BEPHYTHIN OTBET

Kpurtepuu oniennBanusi pyoeKHOM KOHTPOJIBHON PabOTHI:

Ouenka IIpoueHT BbINOJIHEHUSA
“OTIUYHO” 85-100%
“xoporio” 70-84%

“yIIOBJIETBOPUTEIHHO” 50-69%
“HEyI0BJIETBOPUTEIBHO” Menee 49%




1. Azotucroe ocHoBaHue aneHuH B mosiekyie [JHK komrmuiementapHo...
1) ryanuny; 2) nuTo3uHy; 3) ypanuiy; 4) TAMUHY.
2. K nmypuHOBBIM a30THCTBIM OCHOBAHUSM OTHOCATCH...

1) axneHUH ¥ TyaHuH; 2) TYaHUH ¥ [IATO3MH;
3) UMTO3UH U ypauui;, 4) ypaiui v aicHUH.
3. Bribepure pynknuro uPHK?

1) xpaHeHue reHeTu4ecKoi nHhopMaIInH;
2) TpaHCHIOPT aMUHOKHUCIIOTHI B pUOOCOMY;
3) BXOIUT B cOCTaB pudOCOM;
4) nepenoc reneruueckoit nngopmanmio ot JIHK k pudocome.
4. KJIeTKH 3yKapuoT HE COJIepIKaT...

1) muzocom; 2) pubocom; 3) Mme30coM.; 4) KoMIuiekca I'obKu.
5. Knetkn npokapuot coaepxar...

1) x1eTouHBIN LEHTP; 2) IHAOIIA3MATUUECKYIO CETh;
3) pu60COMBI H Me30COMBI; 4) KOMILIEKC [ 0JIb/IKH ¥ JTM30COMBI.
6. Kakue opranouibl BCTpE4arOTCs TOJIBKO B PACTUTENBHBIX KJIETKaX?
1) sHOOMIa3MaTHYECKas CETh; 2) MJIACTH/DI;
3) mutoxouapun; 4) komruiekc IobIKH.
7. B MeTada3zHoi XpOMOCOME BBIICIISIOT. .

1) mieun u HEHTPOCOMY; 2) LIEGHTPOCOMY U IICHTPUOIIH;
3) LICHTPHOJIK U LIEHTPOMEPY; 4) IEHTPOMePY U TIeYH.

8. K aBToTpodam oTHOCATCA. ..

1) BUPYCHI; 2) XeMOCHHTE3UPYIOIIHE OAKTEPHH;
3) rpu6sI; 4) mapa3zuTHUYCCKUE OAKTEPHUH.
9. Tpanckpunuus — 3T0...

1) cBsizpiBanue amMmuHOKUCIOTHI ¢ TPHK;
2) IepeHOC AMUHOKHUCIIOTHI B PUOOCOMY;
3) yasoenue monekyisl JTHK;
4) cunte3 nPHK na matpuue JHK.

10. Ecom xomupyromas Oenok yacTe reHa coaepxkuT 6000 map HyKJI€OTHAOB, TO
CKOJIbKO aMUHOKHCJIOT B KOJUPYEMON MoJieKyJje Oenka?

1) 100; 2) 500; 3) 1000; 4) 2000.

11. Kakue u3 nepedncieHHbIX 00JIe3HEH, BBI3BIBAIOTCS BUPYCAMU?
a) Tyoepkynes u nudrepus; 0) Iudrepus u CITINU/I;
B) CIIU/l u rpunn; T) rpunm u TyOepKyJies;

12. B pe3ynbraTte nepBOro AejIeHus Meiio3a MPOUCXOIUT:
a) yBenudeHue Habopa XpoMocoM;
0) yMeHbIIIEHHE HA00Pa XPOMOCOM;
B) COXpaHEHHUE UCXOJHOr0 Habopa XpoOMOCOM.

13. Yro npoucxoaut B anadaze I meiioza?

1) ciupanu3zanus XpoMOCOM;
2) pacxoxAeHUE K MOJII0caM ABYXPOMATHIHBIX XPOMOCOM;
3) pacxoxk/ieHne K MmoJII0CaM XPOMAaTHI;
4) pacrnoJioKeHUE XPOMOCOM B IIJIOCKOCTH 3KBATOPA KIIETKH.

14. YcTaHOBUTE COOTBETCTBHE



Opranounn OyHKIUSA
1) pubocoma A) miepeBapuBaHUE OTMEPIIUX KIETOK
2) XJIOPOIIACThI b) potocuntes
3) TM30COMBI B) cunres Genka
4) IEHTPHUOJIH I') o6pa3zoBanue BepeTeHa JieeHuUs

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

15. BpiOepuTe XHUMHYECKHE OJJIEMEHTHI KJIETKH, KOTOpbIE€ BXOJSAT B COCTaB
OpraHUYECKHUX BEIIECTB:

1) xanpIuii; 2) yriaepoa; 3) uHK; 4) BOAOPOA;5) KHCI0POA; 6) Meib; 7) a30T.

16. YcranoBuTe COOTBETCTBUE

['pynmbl aMMHOKHCIIOT IIpencraBurenu
1. HelitpanbHbie A) ryTaMuHOBas KUCJIOTa
2. Kuciblie b) nu3un
3. OCHOBHBIE B) ananun

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

17. B monexyne JIHK Hykneotuasl, cogepxamue ageHuH, cocTaBisitoT 10%. Ckonbko
MIPOLIEHTOB B JAHHOM MOJIEKYJIE€ HYKJIEOTUOB, COAEPKAIIUX [IUTO3UH?

1) 10; 2) 20; 3) 30; 4) 40.

18. B momekyne PHK nykneotunbl, comepxamme ypamui, cocTaBisitoT — 30% u
aneHuH — 40%. CKOJIBKO IPOLICHTOB aJCHWJIOBBIX HYKJIEOTHIOB COIEPKUTCSA B LIETIH
JIHK, xoMrieMeHTapHOU TOM, Ha KOTOPOM cuHTe3upoBanack 3ta PHK?

1) 0; 2) 30; 3) 35; 4) 40.
19. Yuacrok monekynsl JJHK cocrout u3z 60 nmap nykineotnnoB. Onpeaennte AIUHY
3TOTO ydacTka (paccrosinue mexnay Hykieotunamu B JIHK cocrasnsier 0,34 HM)
1) 20,4; 2) 24; 3) 10,2; 4) 30.
20. ®parment monekyibsl JJHK conmepxur 1230 HykneoTnaHbeiX ocTaTkoB. CKOJBKO
aMUHOKHCIIOT OyJIeT BXOAUTH B COCTaB Oeika?
1) 205; 2) 410; 3) 408; 4) 360.
2. 3ammTa KeiicoB: MpeaAcTaBIeHue Pe3yJIbTaTOB pPelleHUsl KeiiCcoB.
3amura Keica siBisieTcsi pyOeHbIM KOHTPOJIEM M0 MSATOMY pazaeny “‘buonorus
B )KU3HU, B PE3yJIbTaTe U3yUYEHHUSI KOTOPOTO 00yYarolnuecs CMOTYT:
— aQHAJM3UPOBATh ATUUYECKUE ACMIEKThl COBPEMEHHBIX MCCIIEOBAaHUN B 00yacTu
OMOTEXHOJIOTMH U TEHETUYECKUX TEXHOIOTUH.
JIns 3amuThl KeiicoB oOyvarommmcs Heooxoaumo B pamkax BCP nmoarotoButh
YCTHOE COOOIIIEHNE IO pe3ybTaTaM PEIICHHsI Keica C TIOJITOTOBKOM MPE3CHTAIIHH.
Kputepuu onieHHBaHNS YCTHOTO COOOILIEHUSI:



Banabl

Kpurepunu
OLICHUBAHUSA
1 6ann 2 das1a 3 dasia
1. CooTBETCTBHE | COMEpHKAHUE NOKIAIA | COAEPIKAHUE COZIEp)KaHHE
COZIEpKaHUs JUIIb YaCTUYHO JIOKJIaa, 3a JOKJIa1a
JIOKJI1a1a COOTBETCTBYET HCKJIIOYEHHUEM COOTBETCTBYET
3asBJICHHOW T€ME | 3aABJIEHHON TeMe OTJIEJIbHBIX 3as1BJICHHOU Teme
MOMEHTOB, Y B MIOJIHOM Mepe
COOTBETCTBYET e€ pacKpbIBaeT

3a4BJICHHOI TEME U B
MOJTHOW Mepe €€
PacKpbIBAECT

2. CrenieHb

packpbITa Mayias

TEMa pacCKpbITa

TEMa PaCKpbITa

PACKpBITUSI TEMBI | YaCTh TEMBbI; IOUCK | XOPOIIIO, HO HE B MOJTHOCTBIO;
uHpopMaru MOJTHOM 00BEME; IpeICTaBIICH
MIPOBEIEH uH(popmaIun 000CHOBaHHBII
MOBEPXHOCTHO; B MpEeCTaBICHO 00BEM
U3JI0KEHUU HEJIOCTaTOYHO; B uHdopmaIuy;
MaTepuaa OTJEJIbHBIX CIy4YasX | U3JI0KEHUE
OTCYTCTBYET JIOTUKA, | HApyLIEHA JIOTUKA B | MaTepuaia
JOCTYITHOCTh U3JI0KEHUH JIOTUYHO,
Marepualia, He JIOCTYITHO
COBCEM JIOCTYITHO
.YMeHue U3 IPEACTABICHHON | HA OCHOBE Ha OCHOBE
JOCTYITHO U MpPE3CHTAIUU HE MpEACTaBICHHON peACTaBICHHON
MOHATHO MEePEaTh | COBCEM MOHATHA Mpe3eHTalun Npe3eHTaluU
coJiepKaHue TeMaTUKa dbopmupyetcst obmee | hopmupyercs
JOKJIaJia B BUJIC UCCIIeIOBAHUS, MMOHUMAaHUE MOJTHOE
IpE3CHTAIIUU JIeTaju He PaCKPBIThl | TEMATUKHU MOHUMAaHUE
HCCIIeIOBAHUSI, HO HE | TEMATUKHU
SICHBI JIeTalv UCCIIeIOBAHUS,

PACKpPBITHI A€TalN

OHCHI/ITC IMPE3CHTAHIO 110 CICAYIOIIHUM KPUTCPHUAM!




3aJaHusA

TCMC 3aaHNsI,
IIJIaH ITIOCTPOCH

Kpurepuu banabl
OlLleHUBAHUS
0 1 2
HOJIHOTA uHpopMarus, uHpopMaus, pe3eHTaLNsA
UCIIOJIb30BaHUS UCIOJIb3yeMasi B | IPEJACTABJICHHAs | COJAEPKUT MOJIHYIO U
y4eOHOro IPE3CHTALUY, HE | B IPE3€HTALUHU, | YETKYIO
MaTepuaa OTHOCHUTBHCS K OTHOCHTCS K uH(pOpPMAIIHUIO,
TeMe TEMe, HO JOCTaTOYHYIO JUIS
HEJ0CTATOYHO dbopmMupoBanus
HOJTHO IPEJCTABICHUS O
pacKpbIBaloOT €e | Teme
coJiepKaHue
JIOTUKA M3JI0XKEHHS | MaTepHra MarepHan maTepual,
MmaTepuasa B Npe3eHTAllNd HE | Ipe3eHTalun MIPUBE/ICHHBIN B
COOTBETCTBUHU C COOTBETCTBYET JaCTUYHO npe3eHTaINN
IUTAHOM M TEMOM TEMe, IJIaHa HET | COOTBETCTBYET | OJHOCTHIO

COOTBCTCTBYIOT TCMC
3aJaHusAa U

HE TOYHO COCTaBJICHHOMY
TIaHy

TEPMHUHOJIOTHYECKA | B IPE3CHTAIlUN B IIPE3CHTAIlUM | B PE3CHTAIINH

au MPUCYTCTBYIOT MPUCYTCTBYIOT | OTCYTCTBYIOT

opdorpaduueckas | opdorpaduueckue | opdorpadpuueck | opdorpaduueckue

rPaMOTHOCTh OIIMOKHU, HE BCC 1€ OIIMOKHU, OIIMOKHU, TEPMUHBI
TEPMUHBI TEPMUHBI MIPUMEHEHBI BEPHO
MIPUMEHEHBI 110 IPUMEHEHBI
CYIIECTBY BEPHO

aKKypaTHOCTb U TIpEe3eHTaITNS TIpe3eHTaINS MIPE3CHTAITHS

OpUTHHATBHOCTH ocTpoeHa 6e3 TIOCTPOCHA C MOCTPOEHA B TIOJTHOM

IOCTPOCHUS ydera y4deToM COOTBETCTBHH C
KOMIO3ULIUH TpeOOBaHMI K TpeOOBAHUSIMU
cnaios, 6e3 ohopMIICHHIO, odopmIIeHUS,
COOJTIOIEHU S HO HET €IUHOTO | UCIIOJIh30BaH
TpeOOBaHMIT K odopMieHUs OpUTMHAJIbHBIN
mpudTam u CJIalIOB MOIXOI K
IBETOBOMY o(pOpMIICHUTO
0(OPMIICHUIO cranoB

IIIkana nepeBoaa 0a1JIOB B OTMETKY

17-15 GanioB - «5»
14 - 9 GanioB - «4»
8-6 6a1oB -«3»

Menee 6 0amioB UM OTCYTCTBUE PAOOTHI - «2»




3. 3amuTa mpoekTa: NMpeacTaBJIeHHE Pe3yJbTATOB BBINOJHECHUS Y4eOHO-
HCCJIC0BATEIBCKOI0 IIPOEKTA.

3amuTa TpOEKTa SBISETCS PYOSKHBIM KOHTPOJEM MO IIECTOMY pa3aemy
“BHO3KOJIOTUYECKHUE UCCIIEAOBAHUA ", B PE3YJIbTATE U3YUEHHUSI KOTOPOTO 00ydarouecs
CMOTYT:

— OIMCHIBATh METOJIbI OMOIKOJIOTUIECKUX UCCIICIOBAHMUI,

— MUJIAHUPOBATH OMOAKOJIOTUUECKUN IKCTICPUMEHT;

— MPOBOJIUTH OMOAKOJIOTUICCKUI IKCTICPUMEHT;

— HHTEPIPETUPOBATH PE3YIbTATHI IPOBEICHHOTO OMOAKOIOTHIECKOTO
AKCIIEPUMEHTA C MCIIOIh30BAaHHUEM KOJMYECTBEHHBIX METO/IOB.

JUist  3amuThl  TPOEKTOB oOydvaromuMmcsi Heobxogumo B pamkax BCP
MOATOTOBUTh YCTHOE COOOIIEHHWE TII0 pe3yJbTaTaM BBIIOJHCHHS  Y4eOHO-
MCCIIEIOBATENIbCKOTO IPOEKTa C MPE3CHTAINH.

TpebGoBaHus K Mpe3eHTAIIMN U COOOIICHUIO OMUCAHBI B MPUMEPE BBITOTHCHUS
y4eOHO-HCCIIeI0OBATENILCKOTO IPOEKTA.

Kpurepuu onieHrBaHusl yCTHOTO COOOIIEHUS

banbl
Kpurepunu
OLlEHUBAHUA
1 6ana 2 das1a 3 das1a
1. CooTBeTCTBHE | COAEPIKAHUE AOKIIAIA | COJICPIKAHUE COJIEpKaHME TOKJIA/IA
COJICpKaHUS JIUIITH YaCTUYHO JIOKJIaj1a, 3a COOTBETCTBYET
JOKJIa1a COOTBETCTBYET UCKJTIOYEHUEM 3asBJICHHOU TeME U B
3asIBJICHHOM T€ME | 3aBJICHHOU TEME OTHEIIbHBIX MOJTHOM Mepe €€
MOMEHTOB, pacKpbIBaeT
COOTBETCTBYET
3as1BJICHHOU TeME
Y B IIOJIHOW Mepe
€€ pacKpbIBaET
2. CreneHb packpbITa Manas TEeMa pacKpbiTa | TEMa pacKphITa
PACKpBITUS TEMBI | YaCTh TEMBI; TIOUCK XOpOUIO, HO HE B | MOJIHOCTHIO;
uHbopMaIuu MOJIHOM 00BEME; | TIPE/ICTaBIICH
pOBEIEH nHpopMam 000CHOBAaHHBIM
MOBEPXHOCTHO; B MPEACTaBICHO 00BEM nH(bOpMaIIy;
U3JI0KEHUU HEJIOCTATOYHO; B | U3JI0KECHHE
Marepuala OTJIEJIbHBIX Marepualia JOTUYHO,
OTCYTCTBYET JIOTHKA, | CIIydasix JNOCTYITHO
HapylleHa




JOCTYITHOCTh JIOTHKA B

W3JI0KEHUH

MarTepuaa, He

COBCEM

JTOCTYITHO
3.YMeHue W3 NMPEJCTABJICHHON | HA OCHOBE Ha OCHOBE
IOCTYITHO U IIpE3EHTAIMU HE IIPEACTABICHHON | IPEICTAaBICHHOU
IIOHATHO IIEPEaTh | COBCEM IOHATHA IIpe3eHTaluN IIpEe3eHTalUN
COZIEp/KaHHE TEMAaTUKA dbopmupyercs dbopMupyeTcst TOJTHOE
JOKJIaJa B BUJIE HCCIIETOBAHMS, oO1ee MMOHUMAaHUE TEMATUKH
IPE3EHTAUU JIETAJIM HE PAaCKPBITHl | IOHMMAaHUE WCCIIEI0BAHMS,

TEMaTHKHU PACKpBITHI ACTAIN

UCCJIEIOBAHMS,

HO HE SICHBI

JeTaIN

OI_[CHI/ITC IMPC3CHTANUIO 110 CIICAYIOIMUM KPUTCPHUAM:

Kpurepuu banasl
OlleHUBAHMS
0 1 2
MOJIHOTA uHdopmarus, uHbopmarus, Mpe3eHTalus
UCTIOJIb30BaHUS UCTIONIb3yeMasi B | IPEICTaBJIICHHAS | COJIEPKUT TIOJTHYIO U
y4eOHOT0 NPE3CHTAINN, HE | B TIPE3CHTAIINN, | YETKYIO
MaTepuraia OTHOCHTBCSI K OTHOCHTCS K UH(POPMAIIHIO,
TeMe TeME, HO JIOCTATOYHYFO JIJIS
HEJIOCTATOYHO (bopmMupoBaHUS
TIOJTHO MPEJICTaBICHHS O
PacKphIBAIOT €€ | TeMe
coJiepKaHue
JIOTUKA U3JIOKEHUS | MaTepua MaTepual MaTepua,
MaTepuaja B NPE3CHTAIIMK HE | IIPe3CHTallun MIPUBE/ICHHBIN B
COOTBETCTBHH C COOTBETCTBYET JaCTHYHO pe3CHTAIINH
IUTAHOM M TEMOi TEeMe, IJIaHa HET | COOTBETCTBYET | MOJHOCTBIO
3aJIaHuUs TEeME 3a1aHHUs, COOTBETCTBYIOT TEME
IUTaH TIOCTPOCH | 3aJiaHus U
HE TOYHO COCTaBJICHHOMY
TUTaHy
TEPMHHOJIO- B IIPE3CHTAIINN B IIPE3CHTAIIMN | B TIPE3CHTAIINH
rHYecKast v PUCYTCTBYIOT IPUCYTCTBYIOT | OTCYTCTBYIOT
opdorpaduueckas | opdorpaduueckue | opdorpadpudeck | opdorpaduueckue




rPaMOTHOCTh OIMOKH, HE BCE 1e OIIMOKH, OIHUOKH, TEPMUHBI
TEPMUHBI TEPMUHBI MIPUMEHEHBI BEPHO
MIPUMEHEHBI 110 IPUMEHEHBI
CYIIIECTBY BEPHO

aKKypaTHOCTb U MIPE3CHTAIUS Ipe3eHTaIns MIPE3CHTAIHS

OpUTHUHATBHOCTH MOCTpoeHa 0e3 MIOCTPOEHA C MOCTPOEHA B TIOJTHOM

MTOCTPOEHUS ydera y4eTOM COOTBETCTBHH C
KOMITO3HITHH TpeOOBaHMIA K TpeOOBAHHUIMU
crnaijoB, 6e3 ohopMIICHHIO, odopmIIeHMUS,
COOJTIOICHUS HO HET CIMHOTO | HCIIOJIb30BaH
TpeOOBaHMI K oopMIIeHUS OpUTHUHATBHBINA
mpudTam u clanoB MTOX0/T K
IIBETOBOMY 0(OpPMIICHUIO
0(OpPMIICHUIO clanoB

Kpurepuu olneHMBaHUS 3alUTHl MPOEKTA: OaJibl 32 YCTHOE COOOIICHUE H

MMpE3CHTAIUA CYMMHUPYIOTCA OLICHKA BBICTABIISICTCA B COOTBCTCTBUHU CO IIKAJIOM:

17-15 GamnoB - «5»
14 - 9 GamoB - «4»
8-6 0auIoB - «3»

Menee 6 0ayIOB UM OTCYTCTBUE PAOOTHI - «2»

2.3. Ouenounvie cpeocmea npoMeIHCymouHoll ammecmayuu no y4eoHou
oucuyunaune «buonozus»

[IpomexxyTOouHass KOHTPOJb MO JUCHUIUIMHE «bHONOrus» NMpOBOAUTCS B BHUAE
MMCbMEHHOW UTOTOBOM KOHTPOJIbHOUM paboThl. KoHTposabHas paboTa BKIIIOYAET B ce0s
JBa THUMA 3aJlaHUl: TECTOBBIE BOMNPOCHI, HANpPaBJICHUE HA MPOBEPKY YCBOEHUS
TEOPETUYECKOr0 MaTepualia, M 3aJadyd M 3aJlaHds, HalpaBJICHHbIE Ha IPOBEPKY
c(OpPMUPOBAHHOCTH MPAKTUUECKUX YMEHUH.

Yacts 1 comepxut 15 3amanuii ¢ BHIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX
u 10 3amaHuii ¢ BBIOOPOM HECKOJIBKMX BEPHBIX OTBETOB, Ha COOTBETCTBHS
OHMOJIOTHYECKUX 00BEKTOB, MTPOLIECCOB U SBJICHUM.

Yacte 2 comepkut 4 3aayd W3 pa3HbIX TEM IUCIUIUIMHBI M |1 MpPaKTUKO-
OpUEHTHPOBAaHHOE 3aJaHue, (QOPMHUPYEMOW B COOTBETCTBUHM C METOJUYECKHUMHU
PEKOMEHJAIUSIMU.

B 3aganusx 1-15 BeiOeprTe 01MH NMPaBUIBHBIN OTBET:

1. XUMMWMYECKYIO OCHOBY XPOMOCOMbBI COCTABJIAET MOJIEKVYIJIA
1) ne30kcupruOOHYKIEMHOBON KHCIIOTHI

2) puOOHYKIJIEMHOBOM KUCIIOTHI

3) nununa

4) nonucaxapuaa

2. YJAJTEHUE IUMEPOB TUMMNHA B MOJIEKVIJIE JHK ITPOUCXOUT B
I[TPOLIECCE

1) TpancBepcun

2) penapanuu



3) pennukanuu

4) Tpanchopmanuu

3. 1JIS1 OBPAZOBAHUSA JIMITNUHOI'O BUCJIIOA BAXHBI
B3ANMOJIEMCTBHU MEXTY MOJIEKVJIAMU JIMITHIOB:

1) BomopoiHbI€ U UOHHBIE

2) UOHHBIE U KOBAJICHTHbIE

3) KoBaJIeHTHBIE U THAPODHOOHBIE

4) Tonbko ruspodoOHbIC

4. YIAJTEHUE JTUMEPOB TUMMWHA B MOJIEKVYJIE JHK ITPOUCXOJUT B
[MTPOLIECCE

1) penapanuu

2) Tpancdopmaiuu

3) TpaHCcBEpCHUH

4) peruiukanuu

5. JUIS1 KJIIETOK PACTEHMI HE XAPAKTEPEH CUHTE3

1) aMmuHOKHCIIOT

2) HyKJIEOTUOB

3) ruKoreHa

4) pochomunuaon

6. B [TIPO®A3E MUTO3A JJIMHA XPOMOCOMbBI YMEHBIIIAETCA 3A CUHET
1) TpaHCcKpuUIIUU

2) peayruKaiu

3) neHatypanuu

4) ciupanu3ainnu

7. BIIATOAPS KOHBIOTALTUN U KPOCCHUHI'OBEPY ITPOUCXOJUT
1) yBenuueHue ynciaa XpoMocoM BJIBOE

2) oOMeH reHeTuyeckor nHpopmanuen Mexay TOMOJIOTHYHBIMA XPOMOCOMaMH
3) yMEHbIIIEHHE YKCIIa XPOMOCOM BIIBOE

4) yBenM4EeHHUE YKCTIa FraMeT

8. ITOJIMITEIITUAHBIE LHETIA CUHTE3UPYIOTCSA HA PUBOCOMAX,
HAXOJAINXCA:

1) B iuT03071€ ¥ MOIUGMUIIUPYIOTCS TAKXKE B IIUTO30J1€

2) B IUTO30J1€, 3aTeM MOAUPUITUPYIOTCS B anmapare [ ombmxu

3) Ha MeMOpaHe PHIOTUIa3MATHIECKOTO PETUKYIIyMa, 3aTeEM MOAUPUITUPYIOTCS B
armmapare ['oybku

4) B IUTO3071€, 3aTEM MOAUPHUITUPYIOTCS B JIFIOMEHE JIM30COMBI

9. UHTPOHBI BCTPEUHAIOTCA B TEHAX

1) ToIbKO 2yKapuOT apxebakTepwuii

2) ayKapuoT U 3y0aKTepuii

3) sybakTepuii u apxebaKkTepuii

4) apxebakTepuil U IyKapuoT

10. BCE PEAKIIMN CUHTE3A OPTAHMYECKMX BEIIECTB B KJIETKE
I[MPOUCXOJAT

1) o6pazoBanueM Mosiekyia ATD

2) ¢ OCBOOOXIEHUEM SHEPTUU

3) paciuerjieHueM BellecTB



4) UCTIOIB30BAHUEM SHEPIUU

11. 13 OJHOM MOJIEKYJIbI HYKJIEMHOBO! KMCJIOTHI B COEJJMHEHUU C
BEJIKAMU COCTOUT

1) MmuTOXOHIPUS

2) xpomocoma

3) ren

4) XJI0pOILIacT

12. JOYEPHUE XPOMATHUIbI CTAHOBATCA CAMOCTOSTEJIbBHBIMUA
XPOMOCOMAMU TTOCIJIE

1) cnapuBaHUS TOMOJIOTHYHBIX XPOMATH]]

2) oOMeHa yJyacTKaMu MEX]Ty TOMOJIOTHIHBIMU XPOMOCOMAaMU

3) pa3nesneHus COSAMHSIONICH UX IEHTPOMEPHI

4) BBICTpaWBaHUsI XPOMOCOM B SKBATOPUATLHOM TNIOCKOCTH KJIETKH

13. TEHETUYECKHWH KOJI — DTO:

1) HaGoOp KIETOYHBIX TCHOB

2) HyKJICOTHIHAS ITOCIIEA0BATEIbHOCT TeHA

3) reHeTHYECKAs IKCIIPECCHS

4) cucteMa 3amvcy TeHETHUECKOW HHpOpMAITHH

14. B KAKUX U3 ITEPEYNCIIEHHBIX OPTAHEJIJI CAMA S BBICOKAA
KOHIIEHTPAILUS Ca®*

1) sape

2) MHUTOXOHJIPHSX

3) uToIIa3Me

4) anmapare I'onbmxu

15. KAKME 13 ITEPEUYNCJIEHHbBIX HNKE CTPYKTYP KJIETKW HE UMEIOT
MEMBPAHBI

1) MM30COMBI

2) XJIOPOTIACTHI

3) SAPBIIIKH

4) armmapart I'obmku

ITaJIOHBI OTBETOB

Ne 3amanus 11213|14|5|6(7(8(9(10|11|12 (13|14 15

OTBET 112(4(1|3(4(|2|3(1|4 |2 |3|4]|2]|3

B 3amanmsx 16-25 BbIOEpHTE HECKOJIBKO MPABUIBHBIX OTBETOB WJIM YCTAaHOBHTE
COOTBETCTBHE WJIH MOCIEI0BATEIILHOCTD:

16. BOCCTAHOBUTE B UICTOPNYECKOM IIUTAHE
[IOCJIEJOBATEJILHOCTDH DTAIIOB BO3JIEMCTBUS YEJIOBEKA HA
BUOCOEPY:

1) ycuiienre BIUSIHUS Ha IPUPOTY C KOPEHHBIM MTPeoOpa30BaHUEM YACTH IKOCUCTEM;
2) u3MEeHEeHne PKOCUCTEM Yepe3 MacThOy CKOTa, YCKOPEHHE POCTa TPaB MyTEM HX
BBDKUTAHUS U T. 11.;



3) rino0anbHOE U3MEHEHHUE BCEX AKOJOTUUECKUX KOMIIOHEHTOB B IIE€JIOM B CBSI3U C
HEOTPaHMUYEHHOW MHTECHCU(PHUKAIIUEH X03HUCTBA;

4) cBepXWHTECHCHUBHAS 0X0Ta 0€3 PE3KOT0 N3MEHEHHUS YKOCUCTEM B ITEPUOJ
CTAHOBJICHHUSI YEJIOBEUECTBA;

5) BoznericTBHE Mojiel Ha Orocdepy UMb Kak OOBIYHBIX OMOTOTHIECKUX BUIOB.
17. BBIBEPUTE ITPOLECCHI, ITPOTEKAIOIIUE B [TPODAS3E ITEPBOI'O
JIEJIEHUSI MEHO3A

1) oOMeH y4acTKaMu XpOMOCOM

2) Habop xpomocoM u yucio mojekya JIHK B kietke — 4n4c

3) AeneHue LEHTPOMEP XPOMOCOM

4) popmupoBaHUe BEpeTeHA JIETCHUS

5) BbICTpauBaHUE XPOMOCOM IO IKBATOPY KIETKU

18. KAKME ITPOILIECCHI ITPONCXOIAT B KIIETKE B ITEPUO/] MIHTEP®A3bI?
1) cniupanuzanys XpoMocoMm

2) penymnukarnus mosekyn JHK

3) pacTBOpeHUE AI€pHON 000JTOUKHU

4) cuHTE3 OEJIKOB B IIUTOILIA3ME

5) cunte3 uPHK B siape

19. MAJIBIE KPYT'OBOPOTHI YI'JIEPOJJA B BUOCOEPE MOTI'YT
OCYUIECTBJIATBHCA CIIEAYIOIUM ITYTEM:

1) yrnekuciblit a3 BelensieTcs B atMocepy B nporecce GOTOCUHTE3a B JHEBHOE
BpEMsI, @ B HOUHOE BPEMSI €r0 YacTh MOTJIONIACTCS PACTCHUSIMU U3 CPEJIbI;

2) yrIeKHUCIbIN Ta3 MorjIomaeTcs u3 arMocepsl B mporecce GOTOCUHTE3a B JHEBHOE
BpEMsI, @ B HOUHOE BPEMSI €TI0 YacTh BBIJICTSIETCSI PACTCHUSIMU B CPENY;

3) yriIeKucIbIi a3 aTMocdepsl MorioniaeTes B mpoiecce GOTOCHHTE3a C
00pa30BaHUEM OPraHUYECKUX BEIIECTB, a C THOEIBIO PACTCHHUMN U )KUBOTHBIX
MPOUCXOJIUT OKUCIICHUE OPTaHUUECKUX BEIIECTB C BBIICIICHUEM YTIEKUCIIOrO0 Ta3a;
4) yriekuclblii ra3 atMocQepsl moriomaercs B mpoiecce GOTOCUHTE3a, a IpU
TIBIXaHUU BBIICIIACTCS B aTMOchepy;

5) yriekuchslii ra3 aTMocdepbl OTIIONIAETCs B Mpoliecce GOTOCUHTE3A, a PU
C)KUTaHUH OPTaHUYECKUX BEIIECTB BBIACISICTCS B aTMOChEpY.

20. YKAXUTE TTIOCJIEAOBATEJIBHOCTH ®A3 OIVIOAOTBOPEHNM .

1) cnusHMe ramMeT, Wik CUHTaMui

2) TUCTAaHTHOE B3aMMOJICHCTBHE M COMMIKCHHE TaMET

3) KOHTAKTHOE B3aUMOJICUCTBUE TaMET U aKTUBAITUS STHIIEKIICTKH

21. VCTAHOBMUTE ITOCJIEJJOBATEJIbHOCTb CTA TN
NHANBUIAYAJIBHOI'O PAZBUTUA YEJIOBEKA, HAUNHAS OT 3UT'OTHI.
1) bopmupoBanme YeTHIPEXKaMEPHOTO CEP/IIIa

2) oOpa3zoBaHue 0J1aCTOMEPOB

3) popMupoBaHrie HEPBHON CUCTEMBI

4) popmupoBaHrEe ME30AEPMbI

5) oO6pazoBaHKe ABYXCIONHOTO 3apO/IbIiia

22. BBIBEPUTE TPU ®YHKIINH INIASMATHUYECKON MEMBPAHBI

1) obecrnieunBaeT MOCTYIJIEHUE B KJIETKY HOHOB U MEJIKUX MOJIEKY

2) obecreunBaeT NepeABUKEHUE BEUIECTB B KIIETKE

3) OTrpaHMYMBAET UUTOIIA3MY OT OKPYKAIOLIEN CpeIbl



4) y4acTByeT B MOIVIOLIEHUHU BEUIECTB KJIETKON

5) mpuaaeT KJIeTKe KECTKYIO popMy

6) cyxuT maTpuuei s cuate3a uPHK

23. BBIBEPUTE JIBA TTPM3HAKA HE ITOAXOAAIIMWE J1JIA OITMCAHU A
TPAHCKPUIINN Y DYKAPUOT

1) oObpa3zoBaHue MOJUHYKICOTUTHON 1IeTTH

2) COeAUHSIOTCS HYKJICOTH/IbI, COJIEpKaIlie IE30KCUpUO03y

3) Marpuiieit ciryxut Mojekyiaa JJHK

4) IpOUCXOIUT B SApE

5) yasoenue mojekyisl JIHK

24. YCTAHOBUTE INOCJIEAOBATEJIBHOCTH ITPOLHECCOB
SMBPUOHAIJIBHOI'O PA3BUTHA [TO3BOHOYHbBIX )KUBOTHBIX:
1) 3aknaaka 3a4aTOYHBIX OPraHOB 3apOAbIIIa

2) HampaBJIEHHbIE IEPEMEILICHUS KIIETOK U UX JudPpepeHupoBKa

3) pa3BUTHE HEPBHOM ITUIACTUHKHU

4) cnusiHue AWLEKIETKH U CIIEpMATO30Ma U 00pa30BaHue 3UTOThI

5) popMupoBaHrEe MHOTOKJIETOUYHOT'O OJJHOCIIOMHOTO 3apO/Iblilia

25. VITOPAJJOYUTE UCKOITAEMBIE ®OPMbI HEJIOBEKA ITO BPEMEHI
CVYIIECTBOBAHUY, HAUNHASI C CAMOI JTPEBHEU ®OPMBI:
1) YenoBek ymemnblii

2) KpoMaHbOHIIBI

3) HeannepTanbIisl

4) YenoBek MpSIMOXOSAITUN

5) ABcTpanonurex

ITaJI0HbI OTBETOB

No
3aIaHu 16 17 | 18 19 20 21 22 | 23 24 25

b

54,21,
3

2,543,
1

4,5,2,3,15,14,3,

1,412,45(3,4,5|2,3,1 1 5

134125

OTBCT

B 3amanusax 26-30 pemnre 3agauu:

3ananme 26. 3agaua Ne 1. Onpenenure, Kakas oKpacka LIBETKOB OyAeT y pacTeHUU
ropoxa, MOJIY4EHHBIX OT CaMOOIBUJICHUS TOMO3HUIOTHBIX POIUTEILCKUX (GOpM C
KPaCHBIMH U C O€JILIMU IIBETKAMH, a TAKXKE OT UX CKPEIIUBAHUS MEXTy cO00H.0
Pemenne. OGe pogutenbckue (HOPMbI TOMO3UTOTHBI, IOATOMY 3aMHUCh CKPEIIMBAHUM
OyZIeT clemyromiei:

— oT camoonbuieHus: 1) P: AA x AA; 2) P: aa x aa;

— OT IIepeKpeCTHOro onbuieHUs: P: AA X aa.

["'omo3uroTHsie HOPMBI JAIOT €AMHCTBEHHBIM TUIT TAMET, U TIO3TOMY MPHU UX CIUSHUU
Oynet monydeH eMHCTBEHHBIN Tuml otoMKoB: 1) F1 Bce AA; 2) F1 Bce aa;3) F1 Bce
Aa.

OtBer. 1. KpacHOIBETKOBbIE TOMO3WUTOTHBIE PACTCHHSI MAIOT TOJBKO (OpMBI ¢
KpacHbIMU I[BeTKamu. 2. Bce mNOTOMKM pacTeHuil ¢ OelbIMH LBETKaMu OyayT
0eJIONBETKOBBIMU (OHU BCErja rOMO3UTOTHBI). 3. Bce pacrteHus oOT cKpeluBaHUs
KPACHOIIBETKOBBIX T'OMO3UTOTHBIX C OEJIOLBETKOBBIMU OyAyT KpacHOLIBETKOBBIMU



(TOMUHAHTHBIN (PEHOTHUI), HO T€TEPO3UTOTHBIMHU 10 T€HOTHUITY.

3ananme 27. 3agaya Ne 2. Ha pebGenka c I rpynmoif KpoBu B pOIIOME TPETCHIYIOT
JIBE POAUTEIBCKUE MAPbL:

— 1 mapa: marts ¢ I, oren ¢ IV rpynnoiut kpoBu;

— 2 mapa: matsb co II, oren ¢ Il rpynmnoit kposu.

Kaxkoii mape npuHajiexxuT peOeHOK?

Pemenne. Pebenok ¢ I rp. xpoBu mo redHoruny — [°I°. Takoe coderanue ayesnei
BO3MOYHO TOJIBKO B CIIy4ae, €CJId raMeThl ¥ OTIIa, U MaTepu OyayT COepkKaTh allieu
[°. CnenoBareinbHO, 3Ta KOMOMHAIUMSI T€HOB MOIJIA OCYIIECTBUTHCA TOJBKO MpHU
3ayaTud pedeHKa B Cilyyae BTOPOM Maphl, KOT/la MaTh U OTEI] T€TePO3UTOThI. 3aMUIlIeM
CXEMY CKpEILIMBAHUSL:

P:TAI° QxIBI° J; GY: 0,51 A +0,51° GJ: 0,51 B+ 0,51°, => F1: 0,25 I°I°.
OueBuHO, YTO MEpBas CyNnpyKecKas napa MpeTeHA0BaTh Ha 3TOr0 PEOCHKA HE MOXKET,
T. K. Y Hee MOTYT ObITh AieTH ToabKO co I u Il rpynnamu kpoBu:

P:I°1° @ x TATIBJ; F1: 50% IA 1° u 50%IB I° (y mereii 11 u III rp. KpoBH COOTB.).
OTtBet. PeOeHOK MPUHAICKUT BTOPOU Mape Cynpyros.

3apanue 28. 3agmaua Ne 3. Omnpenenure cpeaHU pa3Mep JUCTOYKOB y O€oro
KJIeBEpa, MOJYYEHHOT'O OT CKPEITUBAHUS IT€TOPO3UTOTHBIX PACTEHHUM ¢ JucTouKamMu 10
1 7 MM COOTBETCTBEHHO.

Pemenne. OnipenensieM reHOTHUITBI U 3aIIUChIBAEM CKPEIUBAHHE:

P: V ba v x V by v; onpenensgem ramersl: GQ: 0,5V ba + 0,5v; G&: 0,5V by + 0,5v;
nonydaem noromkoB: F1: 0,25V baV by; 0,25V ba v; 0,25 V by v; 0,25vv.

Otger. [lonydyeHo 4 Tuna ¢eHOTUIIOB ¥ TCHOTHUIIOB B PaBHBIX COOTHOIICHUIX. 3 HUX
JUTSI TIEpBOTO OyZIeT XapaKTepHa CBEPXJIOMHHAHTHOCTH (CpEIHUN pa3Mep JIMCTOYKOB
18 mMm).

3aganme 29. 3agaua Ne 4. [IpoaHanmu3upyiTe XapakTep Iepeaadyd pPenecCUBHOIO,
YaCTUYHO CIEMJIEHHOTO C II0JIOM, HAcJIeJACTBEHHOro 3a00JIeBaHUS OT MaTepu K
MIOTOMKAaM.

Pemenne. P:9X aX a X AY A 6onpna FI1: X AX ad XaY A F2:9X AX a; @X
aX a:;d XAY A ; dX aY A 6onbHa

OtBert. bone3np nepeaeTcs OT MaTepu 4yepes3 AETEW U NPOSIBISIETCA TOJIBKO Y BHYYEK.

3aganmue 30. 3 snemeHTOB cooOmiecTBa (TI0JIEBKA, 3€pHO 3J7aKOB, (UIIMH, XOPEK)
COCTaBbTE MHIIECBYIO IIEMh M HA OCHOBAaHWUU TNPABWIA DKOJOTUYECKOW MHUPAMHUJIBI
OTIpeIeTNTEe, CKOJILKO HYKHO 3€pHa, YTOOBI B JIECY BBIPOC OJUH (DUIMH MAccou 2,5 KT.
Otser:

3epHO 371aK0B MEmis-noneBka Xopex ®unuH
2500 kr 250 xr 25 kr 2,5 kr

B wurtoroBoii pabore mpencraBieHbl 3alaHUs, OTHOCSIIMECS K TPEM YPOBHSAM

99 66 299 ¢

CJIOKHOCTH: “HU3KMI”, “CpeaHuil”’, “BbICOKMI . B 3aBUCUMOCTH OT THIA U TPYIHOCTH
3aJ]aHUsl €ro BBIMOJHEHHUE OIICHUBACTCA pa3HbIM YKCIOM OaisioB. BrimonHeHnue



KOKIOr0 3aJaHusl ‘“‘HU3KOr0” YpOBHS CIOXHOCTH oOleHuBaercs 1 Oamiom. 3a
BBIIIOJIHEHHE 33JlaHUI “‘CpeTHEr0”” YpPOBHS CIOXKHOCTH B 3aBHCHMOCTH OT HOJIHOTHI U
MIPaBUIILHOCTH OTBETA IIPUCBANBAETCS /10 2 OaJIIOB.

K 3amanuto “BBICOKOr0” ypOBHSI CJIOKHOCTH OTHOCHTCS PEIICHHE CUTYallMOHHBIX
3aa4. 3a BBINOJHEHUE 3aJaHUI “BBICOKOTO” YPOBHS B 3aBUCUMOCTH OT IOJHOTHI U
NPaBUJILHOCTH OTBETA MIPUCBAUBAETCS JI0 3-X OaJIOB.

3agaHus “‘HU3KOTO” M ‘“‘CpeoHEro” ypOBHEM CIIOKHOCTH IPOBEPSAIOTCS
aBToMatndeckd. OTBETHI Ha 3aJlaHHs “‘BBICOKOTO’ YPOBHSI MPOBEPSIOTCS B PYYHOM
pexuMe.

Pacnpenenenne 3agaHuii IO YPOBHSIM CIIOKHOCTH TIPEACTABIEHO B CIIEAYIOLIEH
TalIuIlE:

YpoBeHnb bana | IlpouenrtHoe Tun Bonpocos
CJI0KHOCTH coJiep:KkaHue
3aJaHusA 3aJlaHui
Hwuskwnii 1 50% - 3aJIaHUSI C BLIDOPOM OJIHOTO MPABUIBLHOTO
OTBETa
Cpennuit 2 33% - MHOKE€CTBEHHBIN BBIOOD;

- BOIIPOCHI HA YIOPSIOYMBAHUE WU
YCTaHOBJICHHE NPABUIILHON
IIOCJIEIOBATEIbHOCTH

Bricokunii 3 17% - 33J1a4M, IPEAYyCMaTPUBAIOIINE
Pa3BEPHYTHIN OTBET

Kpurepuu olieHHMBaHUSI UTOrOBOM MUCbMEHHOMN paOOTHI:

Ouenka IIpoueHT BbINOJIHEHUS
“OTIIMYHO” 85-100%
“xoporo” 70-84%

“yIIOBJIETBOPUTEIHHO” 50-69%
“HeyAOBJIETBOPUTEIBHO MeHee 49%




