MUHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUMS POCCUMCKOM
®EJEPALINU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE BIO/)KETHOE OFPA3OBATEJILHOE
YUPEXJIEHUE BBICILIETO OFPABOBAHUS
«CAHKT-IETEPBYPT CKHUM T'OCYJAPCTBEHHBIN DKOHOMHNYECKUI
YHUBEPCUTET»

KoMmiekT KOHTPOJILHO-01I€HOYHBIX CPeICTB
10 y4e0HO JUCHUIINHE

C00.02.03 buoJsorus

(K00 u HazéaHue OUCYUNIUHDBL)

MPOrpaMMbl NOATOTOBKH CIIENMATMCTOB CPEAHEro 3BeHA
no cneuraabHocTH 19.02.11 TexHo10rus NPOAYKTOB MUTAHUSA U3
PACTUTEIBHOIO ChIPbi

(K00 u Hazsanue cneyuaIbHOCmL)

Cankr-IletepOypr
2023 r.



COILEPKAHHUE

1. TTacmopt KOC Y]]
2.CnenuduKaIus OleHOYHBIX CPEJICTB
3. BapuaHThl OIIEHOYHBIX CPECTB



1. HHACHOPT

KOC no YI C0O0.02.03 bruonorus

1.1.

(K00 u HazgaHue OUCYUNIUHbBL)

O01mme MoJI0KeHHU

KonTtpoawsHo-onienounsie cpeacta (KOC) nmpegnasHadueHsbl Il KOHTPOJIS U
OIICHKM 00pa30BaTENbHBIX JOCTHKEHUM OOYyYarolmMXcs, OCBOMBIIUX MPOrpaMMy
yaeoHoM nuctuminapICO0.02.03 buonorus.

KOC BkI0uarOT KOHTPOJIbHBIE MaTepuaiabl ISl MPOBEICHUS TEKYIIETO
KOHTPOJISI W TIPOMEXKYTOYHOM arTectaiuu B (QopMe KOHTPOJIbHOM pabdoTer (1
ceMecTp), IK3aMeHa (2 ceMecTp).

KOC pa3paboTtanbl B COOTBETCTBUH C:

00pa3oBaTeNbHON  MPOTrpaMMOM

CIIO

1o

coneruaipHocT  19.02.11

TexHOo0rus NpoIyKTOB MUTAHUS U3 PACTUTENBHOTO ChIPhS;
nporpammsel yueOno gucuumuinabsl COO0.02.03 buonorus.

1.2. Pe3yJII>TaTl>I O0CBOCHUA NUCHHUIIIIUHBI, TOMJIC/KAINEC TPOBEPKE
Pesynbrarsl HaumenoBanme 3jieMeHTa OcHOBHBIC TOKa3aTeJIN OLEHKH
o0y4eHus1 yMeHHii/3HaHUI pe3yJbTaToB
(ocBOEHHBIE
YMEHUs,
yCBOEHHBIE
3HAHMNS,
NPaKTHYeCKU
onbIT (pH
HAJIUYMH)
Vi pacKpbIBaTh COJIEp’)KaHUE | TPAMOTHOCTh ~ TOJIKOBAHUSA U
OCHOBOIIOJIATraF0IINX OMOJIOTMYECKHUX | MPUMEHEHUS  OUOJIOTUYECKUX
TEPMHHOB M TIOHATUMN: >XKU3Hb, KJIETKA, | TCPMUHOB M  TOHATUA B
TKaHb, opras, OpraHus3M, BUJ, | TIpoLECCE peueHus
NOMYJSIIMSL,  SKOCUCTEMa, OHMOLIEHO3, | TOCTABJIEHHBIX 3ajay;
ouocdepa; merabonns3m (0OMEH BelecTB | pa3paboTKa riaoccapus
U TpeBpallleHue 3HEpPruH), IOMEeocTa3
(camoperynsnusi), OuocHHTe3 Oeka,
CTPYKTypHasi ~ OpraHu3alus  KHUBBIX
CUCTEM, JHUCKPETHOCTb, CAMOPETYJIALNUSA,
CaMOBOCITPOU3BEACHNUE (PEpPOIAYKIIHS),
HaCJIEICTBEHHOCTD, WU3MEHUYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U pa3BUTHUE,
YpOBHEBasi OpraHU3aIUsIX
y2 pacKpbIBaTh CoJIep’)KaHuE | MHTEpIIpeTaIHs pe3yJIbTaToB
OCHOBOIIOJIATAlOIINX OMOJIOTMYECKUX | U3YUEHHUS TEOPUH U TUIIOTE3 MPH
TEOpPUA W THUNOTE3:  KJIETOYHOM, | 3alOJIHEHUU Ta0IHIL B
XPOMOCOMHOMH, MYTallUOHHOM, | COOTBETCTBUU €  TEMaTHUKON
HBOJIFOLIMOHHOW, MPOUCXOKICHUS KU3ZHU | 3aHATUS
Y 4EJI0BEKA
y3 pacKkpbIBaTh OCHOBOIIOJIATAIOIINE | NHTEPIPETALUS pe3yabTaTOB
Ouosornyeckue 3aKOHBI U | U3Y4YECHHUS OMOJIOTUYECKUX
3aKOHOMEPHOCTH (I'.Mennens, | 3aKOHOB W 3aKOHOMEPHOCTEH

T.Moprana, H..BaBunosa, J.I'exkens,
®.Mraepa, K.bapa), rpaHunbl  ux

MpH PEUICHUU OHOJOTHYSCKUX
3a7a4




IMPUMCHUMOCTH K JXUBBIM CUCTCMaM

V4 BBIICTISITh  CYHIECTBEHHbIE  MPHU3HAKU | ONMCAHHE BO3HUKHOBEHUS
BUPYCOB,  KJIETOK  MPOKAPUOT U | MHOTOOOpAa3usi OPraHU3MOB U UX
HYKapHoT; OJIHOKJICTOYHBIX U | B3aUMO/JICHCTBUE c
MHOTOKJICTOYHBIX OPTaHHW3MOB, BHUJOB, | OKPYXAIOIIEH  Cpemoil  MpH
OHMOreoIeH030B u 9KOCHUCTEM; | 3aMOJIHEHUU TabJIUI B
0COOEHHOCTH IPOIIECCOB oOMeHa | COOTBETCTBUM C  TEMaTHUKOMN
BEUIECTB W MPEBpAIllEHUs DHEPIUU B | 3aHATHUS;

KJIeTKe, (OTOCHHTE3a, TUNIACTHYECKOTO M | aHAJIN3 ocoOeHHOCTeH
HHEPreTHUECKOro oOMeHa, XeMOCUHTE3a, | UHIUBUAYAIbHOTO pa3BUTUSA
MHUTO3a, MeH03a, OIUIOJOTBOPCHHUS, | OPTAHU3MOB B PA3IMYHBIX
pa3BUTHUSA u Pa3MHOXKEHHUS, | YCIOBUAX npu pelieHun
WHIWBUIYAILHOTO PAa3BUTHS OpraHu3Ma | OMOJIOTUYECKUX 3a]1a4;
(oHTOTCHE3A), OOpBOBI 3a | ompeeacHue Mep JUTST
CYIIECTBOBaHHE, €CTECTBEHHOTO OTOOpa, | MOAepKaHUS YCTOUYHMBOTO
BH1000pa30BaHMs, MPUCIOCOOTICHHOCTH | pa3BUTHSI OMOChEpHI
OpPTaHU3MOB K Cpejiec OOWTAHUS, BIUSIHUS

KOMIIOHEHTOB 9KOCHUCTEM,

AHTPOTIIOTEHHBIX W3MCHCHUU B

HKOCHCTEMAX CBOEH MECTHOCTH,

KpPYroBOpOTa BEUIECTB M IPEBpAIICHUE

sHeprum B 6uochepe

Y5 NPUMCHSTh TIONYYCHHBIC 3HAHHS JUIS | apryMEHTalusl HEOOXOIMMOCTH

00BsICHEHUS! OUOJIOTMYECKUX TPOLIECCOB | COXPAHECHHUS MHOT000pa3us
u SIBIICHUH, TUTS MIPUHSITHS | OPTaHU3MOB c EIBIO
MPAKTUYECKUX peleHui B | OEpEe’)KHOTO  OTHOWIEHUS K
MOBCEHEBHOM  XM3HM €  IEJBIO | OKpYXKaromei cpene npu
obOecrieueHuss  0€30MAaCHOCTH  CBOETO | PElIeHUH OMOJIOTHMUYECKUX 3a7ad
3MI0pPOBbSI W 370POBBS  OKPYKAFOIIMX
Jroed, coOMoeHns 30pOBOro obpasza
JKU3HU, HOPM T'PaMOTHOTO TIOBEJICHUS B
OKpYXKaromieu PUPOIHOMN cpene;
MMOHUMAaHue HEO0OXOTUMOCTH
MCIIONIb30BaHUS JOCTHKEHUH
COBPEMEHHOM ouosorun u
OMOTEXHONOTHI IS PalMOHAIBHOTO
IPUPOIOTIOIB30BAHHUS

Y6 MPUMEHSITh OCHOBHBIE METO/IbI HAYYHOTO | COOTBETCTBUE  BBIBOJIOB U
MO3HAHUSI, UCIIONIB3YEMBIX B OHOJIOTHUHU: | apTyMEHTOB 00  OOBEKTax,
HAOMIOJIEeHUsT ¥ ONHMCAHMUS  KUBBIX | Mpolieccax, SBICHUN Ha OCHOBE
CHCTEM, TIPOIIECCOB ¥  SIBJICHUH; | CPAaBHUTEIHHOTO aHamM3a
OpraHu3aIuu u npoBeleHus | MHGOpMalMd O  HUX  TIO
OMOJIOTHYIECKOTO IKCIIEPUMEHTA, | 33JIaHHBIM  [ApaMEeTPOM TP
BBIIBIDKEHUSI ~ THUIIOTE3,  BBIABICHUS | PEIICHUH OMOJIOTHUYECKUX 3a7ad
3aBHCHMOCTH MEXIY HCCIIeyeMbIMU
BEJIMYMHAMH, OOBSICHEHUS MOIYy4EHHBIX
pe3ynbTaTOB 51 bopMynupoBaHUs
BBIBOJIOB C HCIOJB30BAaHUEM HAayYHBIX
MTOHSATUM, TEOPUI U 3aKOHOB

v7 pemarb OHOJIOTHYeCKHe 3a/la4d, | YCTEIIHOe BBITIOJTHEHUE

COCTaBJIATH TCHOTUIIMYCCKUEC CXEMbI
CKpCIIMBAaHUA JJIA Pa3HBIX THUIIOB

MOCTaBJICHHBIX 3a/a4y (aHau3,
KpaTKas 3amuch, MOUCK Crocoda




HaCJIEI0BAHUS MIPU3HAKOB y
OpraHU3MOB, COCTaBJISITh CXEMBbI
MepeHoca BEIIECTB M JSHEPIHMH B
9KOCHCTeMax (LIeNU MUTAHUS, MUIIEBbIE
CETH)

peuicHud, pemiCHUC n
000CHOBaHUE OTBETA)

V8 KPUTUYECKH OICHMBATh HH(POPMAIMIO | TPAMOTHOCTh  TOJIKOBaHUS H
OMOJIOTUYECKOTO COJIepKaHus, | MPUMEHEHUSATIOTYYCHHBIX
BKJIIOYAIOIIYIO0 TICEBIOHAYYHBIC 3HAHUS | 3HAHHH u PE3yJIbTaToB
U3 Pa3IUYHBIX HCTOYHHUKOB (CPEICTBA | MPOBEICHHOTO
MaccoBoil  umH(popManuu,  Hay4HO- | OMOIKOIOTHYECKOTO
HOTYJISIPHBIE MaTepHalbl); | UCCIECTOBAHUS WIn
MHTEPIIPETHPOBATh 3TUYECKHE ACIEKTHI | SKCIEPUMEHTa NPH MOJTOTOBKE
COBPEMEHHBIX UCCIIeIOBaHUN B | U IIPE3EHTAIMK COOOLICHUN WIIN
Ouosnoruu, MeauuuHe, OMOTEXHOJIOTHH; | JOKJIAT0B
paccMaTpuBaTh rI100aNbHBIC
IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH,  (OpPMHUPOBaTH IO
OTHOUIEHUIO K HHUM COOCTBEHHYIO
MIO3HIIHIO

v9 co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE M | TOY4HOCTh W CKOPOCTH IIOMCKa
YCTHBIE  COOOWIEHHWsI HAa  OCHOBE | HEOOXonuMoW WHGOpMAH B
OMOJIOTHYECKOi uH(popManun U3 | COOTBETCTBHM C  pelIaeMoi
HECKOJIbKUX  WCTOYHHUKOB, T'PaMOTHO | 3a/1a4eid
UCIIONIb30BAaTh  NOHSATUHHBIA  ammapar
ouosoruu

31 0 MEeCT€ U POJM OHMOJNIOTUM B CHCTEME | IPAMOTHOE BJIaJICHUE
HAYyYHOTO 3HAHUS;, (YHKIMOHAIBHOHM | MaTepuaioM H  H3JIOKEHHE

IPAaMOTHOCTH 4e€JIOBEKa JUIS PEIICHUS
JKU3HEHHBIX TTPOOIIEM

MPUYUHHO-CIIEICTBEHHBIX
CBS3EH MEXAy OMOJIOTHYECKUMU
o0ObeKTaMu, TMpoleccaMu |
SIBJICHUSIMU C LIETTBI0 OE€pPEKHOTO
OTHONICHHUS K  OKpYyXKaromen
cpene

1.3. PacnipenesieHue OLleHUBAHUSA Pe3y/JIbTATOB 00y4YE€HHUS 110 BUAAM KOHTPOJIS

KOII U HAUMCHOBAHHE JJICMCHTA yMeHI/Iﬁ HJIHA

Bujapl arrecranun

BEIIECTB M TpEBpallleHue HHEPruH), TOMEeoCTa3
(camoperymsnusi), OnocuHTe3 OenKka, CTpYKTypHas
OpraHm3anus JKUBBIX CHCTEM, JTUCKPETHOCTH,
CaMOoperyJIsIIHs, CaMOBOCIIPOM3BEICHHE
(penpoayKIusi), HACJIEJICTBEHHOCTb,
W3MEHUYUBOCTh, OJHEPrO3aBUCHUMOCTh, pOCT U
pa3BHUTHE, YPOBHEBAsI OpraHU3alUs

3HAHUM Texywuu Ilpomesxcymounas
KOHMPOTb ammecmayusl

Vi - pacKkpbIBaTh coziepIKaHue Pazpabotka KonTposnbnas

OCHOBOTOJIAralouX OMOTOTUYECKUX TEPMHUHOB U rioccapus paboTa, sK3aMeH

MOHATUH:  KU3Hb, KIETKAa, TKaHb, OpraH, TectupoBanue

OpraHusM, BHUJ, TMOMYJSUS, HSKOCHUCTEMA,

OoworieHo3, Owmocdepa; Merabomm3Mm  (oOMeH




y2 - pacKpbIBaTh coJiepxKaHue
OCHOBOIIOJIATAIOMINX OHOJIOTHYECKUX TEOpUH U
THUIIOTE3: KJICTOYHOM, XPOMOCOMHOW,

MYTaI_[HOHHOfI, 3BOJ'IIOHHOHHOI>1, ITPOUCXOKACHHUA
KHM3HHU 1 YCIIOBCKA

3amosHeHne
TaOJINII
VYerHbli onpoc

KonTponbHas
pabora, sK3aMeH

v3 - packpbIBaTh OCHOBOIIOJIAraroIIne Beinonuenue Kontponbnas
OMOJIOTUYECKHE 3aKOHBl M 3aKOHOMEpPHOCTH IIPAKTUYECKUX paborta, 3K3aMeH
(I'"'Mennens, T.Moprana, H.N.BaBunosa, | pabort (pemenue

D.I'exkenss, ®.Mromnepa, K.bapa), rpanunsr ux 3a/1ay4)

MIPUMEHUMOCTH K JKUBBIM CHCTEMaM

Y4 - BpIIENATH CYHIECTBEHHBIE IPU3HAKU TectupoBanue KoHntposbHas
BUPYCOB, KIETOK NPOKAPUOT U  IYKAPHOT; Brimmonnenue paboTa, sK3aMeH
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, MPAKTUIECKIX

BHJIOB, OMOTeOIIEHO30B u 9KOCHUCTEM; | paboT (pelmeHne

OCOOCHHOCTH TMPOIIECCOB OOMEHa BEIIECTB U 3az1a9)

MpeBpalIeHUs] PHEPruu B KIETKe, (PoTocuHTE3a, 3anonHeHue

IUIaCTUYECKOTO UM JHEPreTHMYecKoro oOMeHa, TaOITHII

XEMOCHHTE3a, MUTO3a, MeH03a, OIUIOAOTBOPEHHUS,

pa3BUTHUS W PA3MHOXKCHHS, WHIUBUIYAIBHOTO

pa3BuTHs oOpraHu3Ma (OHTOTreHe3a), OOpbOBI 3a

CYLIECTBOBAHHUE, €CTECTBEHHOI'O otOopa,

BUJI000pa30BaHuUs, MPUCTIOCOOTICHHOCTH

OpraHM3MOB K cpele OOuTaHMs, BIUSHUS

KOMITOHEHTOB 9KOCHUCTEM, AHTPOTIIOTEHHBIX

H3MCHEHHI B DJKOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BEIIECTB U MPEBpAIllEHUEe SHEPTUU B

ounochepe

Y5 - [OpuUMeHSTh TMONyYEHHbIE 3HAHUA IS Brimmonnenue KonTponbHas
OOBsICHEHUS! ~ OMOJIOTMUECKUX  MPOHECCOB M | TPAKTUYECKUX U pabora, 3K3aMeH
SIBIIGHUH, U TPUHSATUS MPAKTHYECKUX PEIICHUN 1ab0paTOPHBIX

B TIOBCEJHEBHOM >XU3HM C IIEJbI0 oOecrieueHusi | paboT (pemieHue

0€30IaCHOCTH  CBOETO 37I0POBbS U 3/10pPOBbS 3aza)

OKPY)KAIOIIUX JIOAEH, COOIOEHUsI 3/10pOBOTO

o0pa3a *KHM3HH, HOPM TI'PaMOTHOTO IOBEJIEHHS B

OKpY>Kalollle MPUPOJHOM Cpene; TMOHUMaHHE

HEOOXO/MMOCTH  HCIOJBb30BaHUSA  JIOCTHIKEHUMN

COBPEMEHHOW OHOJIOTMM U OMOTEXHOJIOTHH st

palMOHAIBHOTO IPUPOAOIIOIH30BAHHUS

Y6 - NpuUMEHATh OCHOBHBIE METOJbI HAay4YHOTO Beinonuenue KoHntponbHas
MO3HAHUS, UCTIONB3YEMBIX B OuoNoruH: MPAKTUIECKHIX paboTa, sK3aMeH
HaOJIOJIEHUsT M ONHMCAHMS JKUBBIX CHCTEM, | paboT (perieHue

MpOLIECCOB M SIBICHWI;  OpraHu3alud U 3azay)

MPOBEJEHUSI  OMOJOTMYECKOr0  AKCIEPUMEHTA,

BBIIBIDKEHHUSI THIOTE3, BBISIBICHUS 3aBUCHUMOCTH

MEXy UCCIIeNyeMbIMU BEIMUYMHAMU, OOBICHEHUS

MOJIYYEHHBIX PE3yNbTaTOB U  (OpMYITHpOBaAHUS

BBIBOJIOB C KCITIOJIb30BaHUEM HAYYHBIX MOHSTHH,

TEOpUH U 3aKOHOB

VY7 - pemath OMOIOTHYECKUE 3a/1a4H, COCTABIISAThH Bremonnenue KonTponpHas
TeHOTUITUYECKHE CXEMbl  CKpPEIIMBAHHS IS MPAKTUIECKIX pabota, sK3aMeH
pa3HbIX TWUIIOB HACJEIOBaHUS TMPHU3HAKOB Y | pabort (peuieHue

OpraHU3MOB, COCTaBJISITH  CXEMbl  MEpeHoca 3a/1ay4)
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BCIICCTB ©W OSHCPruu B IKOCHCTCMAX (LIGHI/I
IIUTaHUs, IMUIICBBIC CeTI/I)

VY8 - KpUTHYECKHM OICHMBATh HH(POPMAIUIO IToaroroska KoHntposbHas
OMOJIOTUYECKOTO  COJAEP)KaHMs, BKIIOYAIOILYIO YCTHBIX paborta, 3K3aMeH
IICEBJIOHAYYHbIE 3HaHUSA U3  PasIM4HBIX COOOLIeHUN U

UCTOYHUKOB (CpEICTBa MAaccoBOM HH(popMaluy, IIPEe3CHTALMN

Hay4HO-IIOIYJISIPHBIE MaTepUabl);

UHTEPIPETUPOBATH ITHYECKHE aCIICKTBI

COBPEMEHHBIX  MCCIEJOBaHMN B  OHoiOruy,
MeIuIMHE, OHOTEeXHOJNOTHH,  paccMaTpHBATh
rJ100aJbHbIE 9KOJIOTMUYECKUE poOIEeMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOMICHHIO K
HUM COOCTBEHHYIO MO3HIIHIO

Y9 - co3nmaBaTh COOCTBEHHBIC ITMCHMEHHBIC U [ToaroroBka KonTponbhas
YCTHBIE COOOIEHHUS] HAa OCHOBE OMOJIOTHYECKOMH YCTHBIX paborta, 3K3aMeH
uHpopMalMd M3  HECKOJbKHX  HMCTOYHHUKOB, CO0O01IeHUH C
rpaMOTHO UCIIOJb30BaTh IOHSITUHHBIN armapar Mpe3eHTauuen
OMoJIOTHH Pazpabotka

ryoccapus
31 - o mecte U ponu OHUONOTHH B CHCTEME TectupoBanue KonTponbHas
Hay4HOT'O 3HaHUS; (G YHKIIMOHATEHOM pabota, SK3aMeH
IPaMOTHOCTH YeJIOBEKa ISl PELICHUS KU3HEHHBIX
pooieM

1.4. PacnpenesieHne THIOB OLEHOYHBIX CPEACTB IO JJeMEHTAM 3HAHMUA H
YMeHHH TeKYyIero KOHTPOJIs

Conep:xanue THn KOHTPOJILHOTO 3a1aHNS
yqeﬁﬂoro Y1 V2 y3 Y4 A A Yo Y7 Y8 Y9 31

MaTepuaJa
mo
nporpamMmme
YIA/MJIK

Pasnen 1. Knetka - cTpykTypHO-() YHKIIMOHAIbHAS €IMHHIIA )KUBOTO
Tema 1.1.| 15, 15,
buonorus Kak | 17 17
HayKa. Ob6mas
XapaKTepUCTHKA
JKA3HU
Tema 1.2. 15, 17 12 15
buonornuecku 17
Ba)KHbBIE
XUMHYECKHE
COEIUHEHMS
Tema 1.3.| 15, 3, 15, 17 15
CrpyKkTypHO- 17 17 17
(byHKIMOHATBHAS
OpTaHU3aIUsI
KIIETOK,
CTPYKTYpHO-
G yHKIIMOHATbHBIS




(baxTops

HACJIEICTBEHHOCTHU

Tema 1.4. OOmen | 15, 15, 17 12 15
BEILIECTB ul 17 17

MpeBpalleHue

SHEPrUu B KIETKE

Tema 1.5.| 15, 15, 12 15
Kuznenneri uwmkn | 17 17

KJIETKH. Muwuros3.

Melios.

Paznen 2. CtpoeHue u GyHKIIMKM OpraHu3Ma

Tema 2.1. 3

Ctpoenue

opraHusma

Tema 2.2. ®@opmbl 3

Pa3MHOKEHUS

OpraHU3MOB

Tema 2.3. 3

OHrorenes

JKUBOTHBIX,

YeNoBeKa,

pacTeHui

Tema 24.1 15, 3, 9, 17 17 17
OcHOBHBIE 17 17 17

MOHSITHUS TEHETUKU.

3aKOHOMEPHOCTH

HACJIEIOBaHUSI U

W3MCHUYUBOCTH

Tema 2.5. 3

Cenekrus

OpTraHHU3MOB

Paznen 3. Teopust sBosIOIINN

Tema 3.1. 3, 15, 17 12
Bo3HuKHOBEHUE H 17 17

pa3BUTHE  KU3HU

Ha 3emie. Mcropus

HBOJIFOLIMOHHOTO

YUEeHHUSI

Tema 3.2. 15, 15
Mukpo3Bonronus 17

Tema 3.3. 15, 15
MaxkpoaBosronus 17

Tema 34. 3, 17 12
ITpoucxoxnenue 17

YeJI0BeKa -

AHTPOIIOTEHE3

Paznen 4. Dkosorust

Tema 4.1. 15, 17
DKOJIOTHYECKUE 17

dakTopsl U Ccpebl
KHU3HH




Tema 4.2. 15, 17
[Tonynsiuus, 17
cooO11ecTBa,
YKOCHUCTEMBI
Tema 4.3. 15, 17 15
buocdepa - 17
rio0abHas
JKOJOTHYecKas
CHCTEMa

Tema 4.4. Bousaue 15, 17 15
AHTPOITOTE€HHBIX 17
(bakTOopoB Ha
ouochepy

Tema 4.5. Bnusaue 15, 17, 12
COIMAILHO- 17 18
DKOJOTHYECKUX
(dakTopoB Ha
3JI0POBBE YEJIOBEKA
Paznen 5. buosiorns B )Ku3HU
Tema 5.1. 12 12
buorexHosoruu B
JKM3HHU KaXKJ0T0
Tema 5.2. 12 12
buoTrexHonorun u
pacTeHus

Pazpnen 6. broskojgornyeckye UcciaeI0BaHus
Tema 6.1. 12 12
OCHOBHBIE METO/IBI
OHMOIKOIOTHYECKUX
HCCIICTOBaHUM
Tema 6.2. 17 12
broskomorndueckmit
HKCIIEPUMEHT

1.5. PacnpenesieHue THIIOB OLEHOYHBIX CPEICTB MO 3JIEMEHTAM 3HAHMHA U
YMeHHH, KOHTPOJIMPYEeMbIX HA MPOMEKYTOYHOM aTTeCcTAlluN

Conep:xanue Tun KOHTPOJILHOTO 3aaHMs
y4eGHOro YI | V2 [ Y3 [ v4 [ ¥ys | ve | v7 | v8 | v9 | 31
MaTepuaJja
mo
nporpamme
VIUMIK
Paznmen 1. Knetka - | 4,24 | 424 | 424 | 424 | 424 | 424 | 424 | 424 | 424 | 4,24
CTPYKTYpHO-
GbyHKIIMOHAIbHAs
€AMHHIIA KUBOTO
Paznen 2.1 424 | 424 | 424 | 424 | 424 | 424 | 4,24 | 4,24 | 424 | 4,24
Crpoenue u

byHKINA
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opraHusma

Pasnen 3. Teopus | 24 24 24 24 24 24 24 24 24 24
HBOJIFOLIUU

Pasgen 4.1 24 24 24 24 24 24 24 24 24 24
DKonorus

Pasznen 5. 24 24 24 24 24 24 24 24 24 24
buonorus B )Ku3HH

Paznen 6. 24 24 24 24 24 24 24 24 24 24
buoskonornueckne
UCCIIEIOBAHMS

2. CIIEHU®UKALINA OHEHOYHbLIX CPEJICTB

2.1. Ha3nauenue
Crneundukanueil ycTaHaBIMBAIOTCA TpPEOOBaHUS K COJIEPKAHUIO U
oQOpMIICHHIO BapHaHTOB OIICHOYHOTO CpEACTBA: IMpakTudeckas paboTa
(mpakTUueckoe 3ajaHue), JlabopatopHas paboTa, YCTHBIM OMPOC, KOHTPOJIbHAS
paboTa, pelieHre OMOJOTUUECKUX 3a/1ad, JOKIabl/COO0IIEHNUS, TECT, SK3aMEH.
Tun omeHouyHoro cpeacrtBa (mpakTudeckas paboTta (MPaKTHYECKOE
3ajaHue), jabopaTtopHasi padoTa, YCTHBIM ONpOC, pEIIeHUE OUOJOTUYECKUX
3a/1a4, JOKJIaabl/COOOUIEHUs) MpeaHa3HayeH ISl TEKYUIEro KOHTPOJISI U OLUEHKH
3HAHUW U YMEHUM CTYJEHTOB; TUIl OIIEHOYHOTO CpeAcTBa (KOHTpOJIbHAsA padoTa,
AK3aMEH) MpeTHA3HAYEH IS MPOMEKYTOUHON aTTeCTallMM W OIEHKU 3HAHUM U
yMEHUH CTYyACHTOB 10 niporpamme yueOHoi mucruruinabl CO0.02.03 buonorus
oOpazoBarenbHoil mporpamMmbl 19.02.11 TexHonorus MPOIYKTOB TUTAHUS U3
PACTUTEIBHOTO CHIPHSI.
2.2. KoHTHHIeHT aTTecTyeMbIX: CTYAEHTHI 1 Kypca.

2.3. @®opma H yCJIOBUA aTTECTALUM:
Tekyuuii KOHTPOJb MPOXOJIUT MO TEMaM YYEOHOUN AUCITUTIIIUHBI.
[IpomexxyTouHast aTTecTalusi MPOBOJIUTCA B (DOPME KOHTPOJIBHON pabOThI
M DK3aMeHa [0 3aBEpUICHUI0 OCBOCHUA Yy4eOHOTro MmaTepuana y4yeOHOU
JUCUUIUIMHBI, TPY MOJO0KUTEIBHBIX PE3YJIbTATaX TEKYIIEr0 KOHTPOJIS.
2.4. Bpewms BbINOJHECHUA:
Ha BbInoJIHEHHE TEKYIET0 KOHTPOJIS OTBOAUTCS:
npakTudeckas padbora (mpaktudeckoe 3aganue) — 45-90 MuH,
nabopatopHas pabora — 90 muH,
ycTHBIH onpoc — 10-20 muH,
KOHTpOJIbHAs paboTa — 45 MuH,
pelleHre pa3HOYPOBHEBBIX yueOHbIX 3a1a4 — 45-90 muH,
nokaapl/coodmeHust — 1 gac (moarotoska), 10 muH (YCTHBIN),
TeCTUPOBAaHKE — 20 MUH.



11

2.5.

CpeaACTB M NOATOTOBKMU, Oﬁy‘lalOH_[I/IXCH K aTTeCTalluH.

Pexomennyemass Jureparypa AJdsi  pa3spadOTKM  OLEHOYHBIX

Bubauorpadguyeckoe onucanue u3IaHus

(aBTOp, 3arjiaBue, BUua, M€CTOo M 1roJa u3jiaHnmsd, KoJi. CTp.)

OcHoBHas/

JOITOJIHUTCJ/IbHAA

JuTepaTrypa

KuuroooecneueHHocrn

Ko.1-Bo.
JK3. B 0MO0.JI.
CIIoI DY

DJIeKTPOHHBI
e pecypchbl

Konecuukop C.M. OOmas Ouomorus
Vuebnoe nocodue / Konecuukos C.1. MockBa
: KuoPyc, 2021. 287 c. ISBN 978-5-406-
08214-0.

OCH

3BC
BOOK.ru

KonecuukoB, Cepreit  Wapuu.  OOmias
ouosorusi : yueOHOe MmocoOue i CTYJICHTOB
00pa30BaTeNbHBIX  YYPEKICHUH  CPEITHETrO
po¢eCCUOHAITBHOTO 00pa3zoBaHUs /
C.N.KonecHukoB. 6-¢ wu3g., crep. Mocksa
:KuoPyc, 2020. 287 c. : un., tabn. (Cpennee
npodeccuoHaIbHOE 00pa3oBaHKe

OCH

40

Mycradpun A.I'., 3axapoB B.b. buosnorus :
YueOnuk / Mycrapun A.I'., 3axapos B.b.
Mocksa : KnoPyc, 2022. 423 c. ISBN 978-5-
406-09668-0.

OCH

3BC
BOOK.ru

SApeirun, Bnagumup Hwukwutwnu. buonorus
yu4eOHMK | mpakTHKyM it crno / B. H.
Speirun [u ap.] ; mox pemakuuwed B. H.
SApbeiruna. 2-e u3n. Mocksa :FOpaiit, 2022.
378 c. (IlpodeccrnonanbHOoe OOpa3oBaHuUE) .
ISBN 978-5-534-09603-3 : 1469.00.

on

Kamenckuit, AA. buonorus. O06as
omomorust 10-11 wmacc : yueOHuk / A. A.
Kamenckuii, E. A. Kpukcynos, B. B.
[Taceunuk. 9-e u3n., crep. Mocksa : [lpoda,
2013.368 c. : ni.

on

20

2.6. IlepeyeHp MaTepHAJIOB,
HCTOYHHKOB.
NuTepHeT-pecypcsr:

o0opynoBaHuss W HHGPOPMALMOHHBIX

1. http://ru.wikipedia.org/wiki/3arnaBras cTtpanuna - Bukumenus cBoOogHas
DHITUKIIOTICTHSL.

2. www.sbio.info (Bcst Ouomorus. CoBpeMeHHass OMOJIOTHS, CTaTbU, HOBOCTH,
OoubmuoTexa).

3. www.biology.ru (buomoruss B OTtkpbiToM Koyuiemke. CalT COAEPKHUT
AIIEKTPOHHBIN yUeOHUK 110 Orosioruu, On-line TecTsI).

4. www.kozlenkoa.narod.ru (Iy11 Tex, KTO y4uTCsl caM U YYHUT JOPYTUX; OYHO U

JTMCTAHIIMOHHO, OWOJIOTUU, XUMUH, IPYTUM TPEeIMETaM).



https://book.ru/book/940945
https://book.ru/book/940945
https://book.ru/book/943245
https://book.ru/book/943245
https://urait.ru/bcode/489661
https://urait.ru/bcode/489661
http://ru.wikipedia.org/wiki/
http://www.sbio.info/
http://www.biology.ru/
http://www.kozlenkoa.narod.ru/
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3. BAPUAHTBI OHEHOYHbIX CPEJICTB

HPUMEPHBIE BOITPOCHI 111 KOHTPOJbHOW PABOTHI IO INCIIUILIVHE

1. IIpeamMeroM M3ydeHUs OOIICH OMOIOTUN SIBISIOTCS:
1. TlpupojHbie sSBICHUS.
2. 3aKOHOMEPHOCTH Pa3BUTHUS U PYHKIIMOHUPOBAHUS KUBBIX CHCTEM.
3. Crpoenue u GyHKIIUUA PACTCHUHN U )KUBOTHBIX.
2. Ha kakoM MHMHHMAaJIbHOM VPOBHE OpraHM3alluM >KUBOH MATCPHUU IPOSBIISICTCS
CIIOCOOHOCTh K OOMEHY BEILECTB, SHEPTUU M MH(POPMAIIHH:
1. TkaneBoMm.
2. Kineroynom.
3. MonekyisapHOM.
3. CBoOHCTBO OpPraHM3MOB BOCIIPOU3BOJIUTE Ce0€ IOJ00HBIX HAa3bIBAETCS
1. HacnencTBEeHHOCTBIO.
2. Camoperynsuuei.
3. Penpoaykumeii.
4. CnocoOHOCTh OPraHM3MOB IPHOOPETATH HOBBIE IPHU3HAKU M CBOMCTBA HA3bIBAETCS:
1. Pa3zButuem.
2. Pa3ApaskuMOCTh.
3. I3MEHYHBOCTEIO.
5. Pazgen O0MoIOIrWH, M3YYAIOIIUN CTPOEHUE, CBOMCTBA M (DYHKIINM KJIETKH HA3LIBAETCA?
1. Huronorusi.
2. I'mcromorus.
3. Mukpobuoorusi.
6. 3akonHuute Gpas3y: «YTIIepos, a30T, BOJOPOJ U KUCIOPO ABIISIIOTCS BAXKHEHIIIUMU. . .»
1. AOGHMOreHHBIMH XMMHUYESCKUMH DIIEMEHTAMHU.
2. XUMHYECKUMH 3JIEMEHTAMH.
3. BuoreHHbBIMU XUMHYECKUMH IJIEMCHTAMM.
7. Kakoe BEIIeCTBO SBISCTCS YIIIEBOIOM:
1. Tpuosens.
2. Ilercun.
3. I'mukoreH.
8. Kakue BemecTBa, nMeroT 001y dhopmyny Cn(H20)m?
1. benku.
2. XKupsr.
3. VrueBoanl.
9. B ogHOM reHe 3aK0MpoBaHa MHOOPMAIIHUS:
1. O cTpyKType HECKOJIBKUX OETTKOB.
2. O cTpykrype onHoit u3 nenen JTHK.
3. O nepBUYHOM CTPYKTYpPE OJTHOM MOJIEKYIIbI OeKa.
10. B kakoMm ciydae mpaBHIbLHO VKa3aH cocTaB HykieoTuaa JIHK.
1. Pubo3a, octatok pochopHOIl KUCIOTHI, TAMUH.
2. Ocratok pochopHOi KUCTOTHI, Ae30KCUPHU003a, yparui.
3. AnenuH, ne30kcupru003a, ocTaTok PochopHOI KUCTOTHI.
11. Ha xakoM VYpOBHE OpraHu3alliy KUBOW MATEPUM MPOUCXOMST  MPOCTEHINHE
SBOJIKOIIMOHHBIE IPEOOPA30OBAHMS:
1. buocdeprom.
2. buoreoreHOTHYECKOM.
3. TlonmynsiiMOHHO-BUIOBOM.
12. Kako# u3 ypoBHEN OpraHU3aliM JKUBOH MAaTEPHUH SIBILIETCS HU3IINM YPOBHEM:
1. KuerouHsrii.




13.

14.

15.

16.

17.

18.

19.
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2. MonexkynspHbIi.
3. TkaHeBbIil.
Kakoe u3 yTBepKACHUM IPABUILHO:

1. CamoBocnpou3sBeieHHe — 00111ee CBONCTBO MaTEPHH.
2. CaMoBOCIIpOU3BEECHHUE — CBOWCTBO HEKUBON MaTEpHH..
3. CaMOBOCIPOU3BEICHUE — CBONCTBO, OTIMYAIOIIIEE )KUBYIO MATEPUIO OT HEKUBOM.
Kakoe u3 yTBepKACHUM IPABUILHO:

1. JIMCKpeTHOCTh — BCeoOIIee CBOMCTBO MAaTCPUH.
2. JIMCKpeTHOCTh — CBOMCTBO TOJIBKO HEXUBOU IIPUPOIBI.
3. JMCKpeTHOCTh — CBOMCTBO TOJIBKO KUBOWU MPUPO/IBI.
Yto SBISETCS CTPYKTYPHOHR U (DYHKIIMOHAILHONW €IMHUIICH OpraHu3ma?
1. Ten.
2. Kiertka.
3. Kopens.
CrpouTtennbHyI0 (QYHKIIMIO B KJIETKAX PAa3HBIX OPIaHM3MOB BBITOIHSIOT:
1. XKupsl.

2. MoueBuHa.

3. I'moxko3a.

Kakoe HeopraHm4eckoe BEIIECTBO BXOJAUT B COCTAB BCEX JKHUBBLIX OPraHHU3MOB?
1. AmMuax.
2. Bopna.
3. Kpaxman.

K xakomy KJ1accy BEIIECTB IPUHAIICKUT III0K03a?

1. benkwu.
2. Xupsl.
3. Vraesonsl.

3akonuure ¢pazy: «B cocra JIHK BXOASIT OCTATKH YIIEBOAA. ..»

1. Jle3oxkcupuOO03bi.
2. Pu6o3sl.
3. TIrOKO3HL.

20. JIHK saBusercs:
1. OnHOLENOYEYHBIM MTOJTUMEPOM.
2. JIByXIIETIOYEYHBIM MOHOMEPOM.
3. JIByXULEMOYEUYHbIM MOJIUMEPOM.
21. Kakol 13 ypOBHEHN SABISIETCS BLICIIHM YPOBHEM OpPraHM3aIliK KUBOH MaTtepun?
1. buocdepHsiii.
2. buoreoieHOTHYECKHH.
3. MonexkynsapHbIi.
22. Ha xakoM ypoBHE OpraHu3alMyi MaTEPUH IIPOUCXOANUT KPYTOBOPOT BENIECTB U DHEPTHUU?
1. Kruerounom.
2. buochepnom.
3. OpraHHoM.
23. Kakoe yTBep:kAcHME IPaBUILHOE?
1. OOmeH BelecTB — BCeoOIIlee CBONCTBO MAaTEPHH.
2. OOMeH BelecTB — CBOMCTBO HEXUBOW MaTEPUU.
3. OOMeH BelIecTB — OTIMYUTETHHOE CBOMCTBO KUBBIX OPTaHU3MOB.
24. CnocoOHOCTh OpraHU3MOB IEpPEAaBaTh CBOM CBOWMCTBA M3 IOKOJIEHHS B ITOKOJICHHE
Ha3bIBACTCS:
1. HacmencTBEeHHOCTHIO.
2. CaMOBOCHPOU3BEICHUEM.
3. Camoperymismueil.
25. Kakoe BelecTBo ABISIETCS HOCUTEIEM MH(MDOPMAIMK O IIPU3HAKAX opranmusmMa’?
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1. JIHK.
2. Bopa.
3. T'moko3a.
26. YKaXuTe cpedu IMEPEUYMCICHHBLIX (DYHKIMH T€, KOTOPhIE XapaKTEPU3YIOT POJb BOJLI B
KJICTKE:
1. PeareHT B nporecce rujipoyinsa.
2. Cpena, B KOTOpOU pacnafaroTcs OpraHOU bl KIETKH.
3. BemecTBo, mpy OKUCIICHHH KOTOPOTO BBIICISACTCS SHEPTHSL.
27. Kakwue GhyHKIMU XapaKTePHbI I OCIKOB?
1. Cpena, B KOTOpOH MPOTEKAIOT OMOXUMHUUYECKHE ITPOIECCHI.
2. Karamutuueckas.
3. PactBOpUTEND.
28. Kakwe BelecTBa B 0OJbIICH CTEEHU «IIPUCIIOCOOICHEBD) Ul BRIIOJHEHUS 3aacaroei

bynkImn?
1. YrueBonpl.
2. Kupsl.
3. Boga.
29. HocureneMm HaciueaCTBEHHON MHGOPMAIIMN B OPraHU3ME SBJISIETC :
1. JJHK.
2. VYriueBonbl.
3. Kupsl.

30. Monomepamu JIHK u PHK siBasrorcs:
1. AsoTucTbIE OCHOBAaHUSL.
2. Hyxkneotuasl.
3. He3okcupubo3a u pubdo3a.
31. MexBHUIOBbIE OTHOLIEHNS HAYNHAIOT IIPOSBIATHLCS HA:
1. buoreoneHOTHYECKOM YpOBHE.
2. buocdepHom ypoBHe.
3. MouekynsspHOM ypOBHE.
32. Ha xakoM MHMHHUMAJIbLHOM _YPOBHE OpraHM3alliyd  KMBOW MAaTEpHH IPOUCXOIIT
CaMODET YIS ¥ CAMOBOCIPOU3BEJICHUE:
1. MonexkynspHOM.
2. Knerounom.
3. TkaHEBOM.
33. CBoiicTBO HM30MpaTeIbHO PEearMpoBaTh Ha M3MEHEHHUs BHEIIHEH M BHYTPEHHEH cpelbl
Ha3bIBACTCS:
1. V3MeHYHNBOCTE.
2. HacnengcTBEeHHOCTS.
3. Pa3apoxxumocTsb.
34. 3akoHOMEpHOE HEoOpaTHMMOEe W3MEHEHHE OOBCKTOB KUBOW M HEKHMBON MaTepHH
HAa3bIBACTCS:
1. M3MeHYMBOCTS.
2. PasButne.
3. DHepro3aBUCHUMOCTb.
35. HazoBuTe KjJacc OpraHMYECKHX BEIIECTB, KOTOPLIA SABJIACTCS HAan00Jee YJKOHOMUYHEIM C
MO3MUIIUN SHEPrOEMKOCTH:

1. XwupsL
2. HykiienHOBBIE KUCIIOTHI.
3. benku.

36. YKaxure cpenr TMEPEUYrCICHHBIX HIKe (VHKIMI Te, KOTOPHBIE XapaKTEPU3VIOT POJb
BOJBI B KJIETKE:
1. KaranuzaTop cuHTE3a YIrJieBOJOB.
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2. PacTBOpUTENHh HEOPTAHHYECKUX M OPTaHUIECKHIX BEIIECTB.
3. Marpuna ass cuHTe3a 0enka.
37. Kakoe BeniecTBO MOXKHO OTHECTH K MOHOCAaxapujaam?
1. Caxapo3sa.
2. T'moko3a.
3. Kpaxmain.
38. Kakoe BeIIecTBO SIBAsSETCS Han0o0aee YHEProEMKUM (COAEPIKUT HAUOOIbIICE KOJIMYECTBO
DHEPIUHU B €AMHMIIE MAcChl)?
1. T'moko3a.
2. Kwup Tpuosieus.
3. Caxapo3a.
39. Kakyio u3 ¢yHKIHH BeINOJHAET HHopMalrmonHasg PHK?
1. TlepeHoc aMHHOKHCIIOT Ha pUOOCOMBL.
2. ®opmupoBaHHE PUOOCOM.
3. Cuarue u nepenoc uadopmanuu ¢ JJTHK.
40. 3axkoHuyute ¢paszy: «HykIeHHOBBLIE KHMCIOTEL, COAEPKAIIME B CBOEM COCTABE OCTATKH
YIJICBOJIa pHUOO36I, HA3BIBAIOTCA. .. )

1. JIHK.

2. PHK.

3. ATO.

OTBeTHI HA BOIIPOCHI.

1-2 11-3 21-1 31-1
2-3 12 -2 22-2 32-2
3-3 13-3 23-3 33-3
4-3 14 -1 24 -1 34-2
5-1 15-2 25-1 35-1
6-1 16 -1 26-1 36-2
7-3 17 -2 27 -2 37-2
8§-3 18-3 28 -2 38-2
9-3 19-1 29-1 39-3
10-3 20-2 30-2 40-2

Kpurtepun onenku:
OIIEHKA «OTJIMYHOY BBICTABJISIETCS CTYACHTY, €CJIM MPAaBUIIbHbIE OTBETHI COCTABIAIOT - 90-100%
OLICHKA «XOPOIIO», €CIIH MPaBUIbHbIE OTBETHI COCTABISIIOT - 80-89%;
OIIEHKA «yJIOBJIETBOPUTEIILHOY, €CIIU MPaBUIIbHBIE OTBETHI COCTABIISIOT - 70-79%
OIICHKA «HEYIOBJIECTBOPHUTEIILHOY, €CITU MPABUIILHBIE OTBETHI COCTABIISIOT MeHee 70%

HNEPEYEHb DK3AMEHALIMOHHbBIX BOITPOCOB 11O JTUCHUIIJIMHE

ABToTpOoHBIH THN nuTaHud. DoTocuHTe3. XeMocuHTe3. Poib XeMOCHHTE3HMPYIOIIHUX
OaxTepuii Ha 3emiie.

AHnanusupyroniee ckpenuBanue. Hermoinoe ToMMHUpOBaHUE.

Antponiorene3. OCHOBHBIC OTallbl JBOJIOIMU 4YelloBeka. JIBmwxkymme (akTopbl
aHTponoreHesa. [Ipoucxoxxienue yenoBeyeckux pac.

buonornueckue mommMepel — HYKJIEHHOBBIE KHMCIOTHL. Perumkanumsa monexynst JHK.
Pubonykiennobie kuciaoTel. ATO.

buonoruss — Hayka o sku3Hu. OTpacinu OWOJOTHH, €€ CBS3M C JAPYTUMH HAyKaMHU.
Kputepun XuBbIX cHCTEM. YPOBHM OpraHM3allMM >KMBOW MaTepuu. MeToasl MO3HAaHUS JKUBON
IPUPOJIBIL.

buocunrtez Oenka. Tpancmsanus. CoBpeMeHHOe NpeJCTaBlIeHHE O TreHe. Perynsius
TPAHCKPUIILIUU U TPAHCIISILIUH.

buotexnonorus. OCHOBHBIE HAIIPABICHHUS COBPEMEHHON OMOTEXHOJIOTHH.
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Bun — magopranm3menHas cucrema. Kputepun Buna. [lonynsius- CTpyKTypHas eIUHHUIIA
BUJIA U BJIEMEHTapHas €IMHUIA 3BOJIIOLUH.

Bupycel  (mpencraBuTenu, CTpOCHHE, pa3MHOXKEHHE). Mepbl  TpOdUIaKTUKA
WH(]EKIIMOHHBIX 3a00/ICBaHUH.

I'eneruka nomna. Onpenenenne noia. HacienoBanue npu3HaKoB, CHEIJICHHBIX C TOJIOM.

I'ennas nnxenepus. OCHOBHbIE METO/Ibl T€HHOI MHXKEHEPUU PACTEHUN U )KUBOTHBIX.

I'enoTun kak nemoctHas cucrema. BzanmoelicTBre aliesibHbIX T€HOB. B3anmoeiictue
HEAJJICIbHBIX TEHOB.

['1aBHBIE 3aKOHOMEPHOCTH IBONIOLMU. JIMBEpreHIItsl, KOHBEPTCHIIMS, TapajuIeiu3M.

JuruOpuaHoe ckpenuBaHue W nonuruopuanoe. Tperuit 3akon [.Menaens — 3akoH
HE3aBHUCUMOTO KOMOMHUpOBaHUS. CTaTUCTUYECKHI XapaKTep 3aKOHOB HACIICACTBEHHOCTH.

JlokazaTenbCcTBa SBONIOIUHN KUBOW MPUPOAbI (IMAJIEOHTOJIOTHYECKHE, aHATOMHYECKUE,
Mophooruueckue, IMOproIoruiaeckue, ouoreorpaduueckue u ap.)

EctectBennbIii 0TOOp - riaBHas IBHXKYIIAs cuiia 3BOIMIOIUU. DOPMBI €CTECTBEHHOIO
0oT0opa 1 ero pe3yabTaThl.

JKuznennbli 1ukn kiaeTku: wHTepdaza, Muto3 (Ppaser mMurTosa). Meio3 u ero Qassbl.
buosiornyeckuii CMbICI MUTO3a U MEH03a.

3aKOH FOMOJIOTMYECKUX PSAIOB HACIEICTBEHHON M3MEHUYUBOCTH.

3akonbl [.Mennenst (3akoH eaUHOOOpaszuss TUOPHIIOB IEPBOTO TOKOJCHHS, 3aKOH
pacuieruienust). Llutonoruueckre ocHOBBI 3akoHOB [ .Menens. ['unoreza 4ucToTh ramer.

N3MEeHYNBOCTh NMPU3HAKOB OPraHU3MOB. 3aKOHOMEPHOCTH M3MEHYHUBOCTH. 3aBUCUMOCTD
MPOSIBIICHUS TEHOB OT YCJIOBHM BHEITHEH cpebl (PeHOTumnIecKast '3MEHUUBOCTD ).

Kinerounoe simpo. XpoMocoMHBIH HAOOp KIETKH (XPOMAaTHH, XPOMATHJIBI, XPOMOCOMBI,
COMATHUYECKUE U TOJOBbIE KIETKU, ITUIUIOMIHBIA U TarsiougHbid Habop). OgHOMEeMOpaHHbIE U
JTBYyMEMOpaHHBIC OPTaHOUIBI KJICTKH.

Maxkpoaomtonus. OcHOBHbIE apoMOP(O3bI U UANOATANTAIINN Y PACTCHUM.

MeTo/IbI CeNEeKITUH JKUBOTHBIX. JIOCTHKEHUS B CENIEKIIUN KUBOTHBIX.

Monudukanuonnas u3MeHunBocTs. Hopma peakuuu. Oco6eHHOCTH MOIUGUKALIMOHHON
W3MCHUYUBOCTH.

Hacnencreennast (reHoTHNHYEcKas) M3MEHUYMBOCTh. Buabl myrtanuili. Knaccudukanus
MyTarluu.

HacnenctBeHHas W3MEHUMBOCTh: KOMOWHATHBHAasE M MyTanuoHHas.  [locnmeactBus
BJIMSIHMSI MYTareHOB Ha OpraHM3M 4YeJoBeKa. 3alluTa OKpYXKalollel cpeibl OT 3arps3HEHus
MyTareHaMu.

HacnenctBennbie Oosie3Hn  4yenmoBeka. Mepbl  NpOMUIAKTHUKKA — HACIIEICTBEHHBIX
3a00JIeBaHU.

OOmMeH BemiecTB M MpeBpallleHne YHEPTruu B KIETKe. DHepreTudeckuit ooMmeHn. Craaun
PHEepreTHUecKoro ooMeHa. bpoxkeHue u apIxanue.

OO6pazoBaHue HOBBIX BHJIOB, CIIOCOOBI BUJI000Pa30BAHHUS.

OOpazoBanue TMONOBBIX KJIETOK. OTMIIOAOTBOpEHHE Y IBETKOBBIX pacTEeHUN U
MO3BOHOYHBIX JKMBOTHBIX. BHelIHee W BHYTpeHHEEe OIUI0J0TBOpeHHe. becmonoe m mosoBoe

pasMHOXEHHUE.

Ontorene3s. OMOpuoOHaIbHBI mnepuon pasButusa. [JpoOnenuwe. [actpynsuus u
OpraHOreHes.

Oprannyeckne BeliecTBa KJIETKH. buoiornmdeckwe mMOTUMEpsl — O€NKH (CTpoeHHe

MOHOMeEpa, CTPOCHUE MOJIUMEPa, CBOUCTBA U (YHKIIMU OEJIKOB).

Oprannuecke BemeCTBa KICTKU. YTJIeBOABI. JIMMuabl (CTpOCHHE MOHOMEpa, CTPOSHUE
HOJIMMepa, CBOMCTBA U (DYHKIIMH).

OcHOBHbIE 3aKOHOMEPHOCTH (YHKIIMOHHPOBAHUS TE€HOB XOAE€ WHAMBUAYAIBHOTO
pa3Butus. [IneiiorponHoe neiicTBre rexa. JleraapbHble MyTaluH.

OCHOBHBIE TIOJIOXKEHUSI COBPEMEHHOM KIETOYHOM TeopuM. Jloka3zaTeiabCTBa €IMHCTBA
JKABOU MPHUPOJBI, POACTBA OPIraHU3MOB HA OCHOBE KJIETOYHON TEOPHH.
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OcHOBHbIE TPU3HAKHU KUBOTO. [ MIIOTE3bI O MPOUCXOXKICHUN >KU3HU Ha 3emiie.

Oco0eHHOCTH W METOJIbl M3y4YeHHUS] TEHETUKH YelOBeKa. XPOMOCOMBI U T'€HETUYECKUE
KapThl YeloBeKa. [ eHeaornueckuii M OJM3HEIOBBIN METO/IBI.

[Tnactuyeckuii oOmeH. ['eHernueckas wHpoOpManus B KiIeTKe. [ '€HETHYECKUH KOJI.
buocuntes 6enka. Tpanckpumnims.

[TocTaMOpHOHANBHBIN EPUOJ PAa3BUTHSL.

[TpucnocoOIeHHOCTh OpPraHU3MOB K COBMECTHOMY TIPOKMBAaHHIO B OIKOCHUCTEME.
Camoperynsinus B 3KOCUCTEMaX KaKk OCHOBA UX YCTOMYHMBOCTH.

[IpokapuoTnueckast  kjerka  (MPEACTaBUTENH,  CTPOEHHE,  CIIOPOOOpa3oOBaHHE,
pasMHOXKeHue). Mepbl podritakTHKY HHPEKITMOHHBIX 3200J1€BaHUH.

[lytu n HanpaBieHHs! SBOJIIOLMU UX B3aUMOCBA3b. [[pUunHbBI OHOIOrMYECKOro nporpecca
U perpecca.

I1yTn 1 3Tans! sBoMOLUN pacTeHUH. [IpUUnHEI YCI0KHEHNS CTPOEHUS PACTCHUM.

Cenekius MUKpOOPraHU3MOB.

Cenekmus. [Ipeamer U oOBEKT UccienoOBaHUs. 3aJayd CeleKIuu. MeToabl CeneKinu.
L{eHTpbl MHOT000pa3Us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUU.

Co3nanne HOBBIX COPTOB pacTeHuil. MeTonbl cenekuuu pacteHuid. JlocTikeHus B
CEJIEKLIUH PACTEHUM.

CpaBHuTeNbHAs XapaKTEPUCTUKA €CTECTBEHHBIX M  HCKYCCTBEHHBIX DKOCHCTEM.
VY CTOMYMBOCTD M CAMOPETYIISILUS TPUPOJIHBIX SKOCUCTEM.

CxoxnctBo 3apopplimieii U sMOpuoHanbHast nuddepeHnuanus npusHakos. llocnencTBus
BIIMSIHUSL QJIKOTOJIsSI, HUKOTUHA, HAPKOTUYECKUX BEUIECTB HA Pa3BUTHE 3apObllla YeJIOBEKa.

VYuenne Y. JlapBuHa O IBWXKYIIMX CHJIAX HBOJIOLMHU. B3auMOCBS3b JBUKYIIMX CHII
3BOJIIOLIMH.

XUMHUECKUHT COCTaB KJIETKU (MaKpOdJIEMEHTHI, MUKPO3JIEMEHTbI u
yIBTPaMHUKPOIJIEeMEHThI). Heopranuueckue BelecTa KIETKH.

XpoMocoMHasi Teopusi HacieACTBEHHOCTH. CLEIUIEHHOE HaclleJOBaHHE T€HOB. 3aKOH
T.Moprana.

Hwutosmornss — Hayka o kiertke. KileTouHas TeopHusi CTPOEHHS OpraHu3MoB. Pouib
KJIETOYHOM Teopuu B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW KapTUHBI MUpa. MeTo/Ibl U3y4eHHs
KJIETKH.

OBoumonuss 6nocgepsl. I'mobanpHbIe YKOJIOTHYECKHE MPOOIEMbl M IMYTH MX PELICHMS.
[TocnencTBus AeSITENILHOCTH YEJIOBEKA B OKPYXKAIOLIEH cpene.

OTUYEeCKUE AacCMeKThl Pa3BUTHS HEKOTOPHIX HCCIENOBAaHHM B  OHMOTEXHOJOTUU
(KJIIOHMPOBaHUE YETIOBEKA, HAIIPABICHHOE U3MEHEHUE T'€HOMA).

DykapuoTudeckas kieTka. HapyxHas muTtomnazMmatudeckas memOpana. [{uTommazma.
HememOpanubie opranounibl KjaeTku. OpraHouIbl TBUKESHHUS.

Kputepun ouenku:

OIIEHKA «OTJIMYHOY BBICTABJISETCS CTYACHTY, €CJIM MPAaBUIIbHbIE OTBETHI COCTABIAIOT - 90-100%
OLICHKA «XOPOIIO», €CIIH MPaBUIbHbIE OTBETHI COCTABISIIOT - 80-89%;

OIIEHKA «YJIOBJIETBOPUTEIILHOY, €CIIU MPaBUIbHBIE OTBETHI COCTABIISIOT - 70-79%

OIICHKA «HEYIOBJIECTBOPUTEIILHOY, €CITU MTPaBUIILHBIE OTBETHI COCTABIISIOT MeHee 70%

IMPUMEPHBIE TEMbBI JOKJIATOB, COOBIIIEHUM

l. Oprannueckre BEIIECTBA PACTUTEIBHOW KIIETKH, [O0Ka3aTeJIbCTBA WX HAJIWYUS B
pacTeHUHU.
2. Heoprannueckue BerecTBa KJIETOK pacTeHHM. J[oka3aTenbCcTBAa WX HAIMYWS W POJH B
pacTeHHUU.

3. BI/IO-, MaKkpO-, MUKPOSJICMCHTBI U UX POJIb B JKU3HU PACTCHUA.
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4. [IpakTryeckue qoka3aTeabcTBa 00pa30BaHUS OPTaHMUECKUX BEUIECTB B PACTEHUH ITyTEM
dorocunTe3a. [loBpieHNe MPOAYKTUBHOCTH (DOTOCHHTE3a B MCKYCCTBEHHBIX IKOJIOTMYECKUX
CUCTEMAX.

5. JlokazarenbCTBa NepeIBUKEHNS OPIraHUYECKUX U HEOPraHMYECKHX BEIECTB B PACTEHUH.
6. Co3manue © moajepkKaHHWE KyJAbTyp OakTepuid, OIHOKJIETOYHBIX BOJOPOCIEH,
npocreimux. HabmoaeHns 3a UX CTPOEHUEM U YKU3HENESITEIbHOCTBIO.

7. HaGmronenuss 3a  9KOJOTHYECKUM  HUCKIIOUEHHEM TpOo(pUYecKH OJNM3KHX BUIOB
IPOCTENUIINX P COBMECTHOM OOUTAHUU.

8. JlokasarenbcTBa pa3HO MHTEHCUBHOCTH METa0OJM3Ma B Pa3HBIX YCIOBHUSX y PACTCHUN
Y )KUBOTHBIX.

9. Burtamunbl, (epMeHTHI M TOPMOHBI M HMX pOJb B opranusMe. HapymeHus mpu ux
HEJI0CTaTKe U U30BITKE.

10.  IIpoxapuoTHyecKre OpraHU3MbI U UX POJIb B OMOIIEHO3aX.

11.  IIpakTuyeckoe 3HaYeHHE MPOKAPHOTHYECKUX OPraHU3MOB (Ha NpHUMEpax KOHKPETHBIX
BUJIOB).

12. Kietka sykapuoTHYecKux opraHu3MoB. MeMOpaHHBII MPUHIIMIT €€ OPTaHU3alluH.

13.  CrpykrypHOE U (PYHKLHOHAJIBHOE pa3Iniue PaCTUTEIbHON U )KUBOTHOW KIIETOK.

14. MWUTOXOHAPHUM KaK SHEPreTHUECKUe CTaHUUU KieTok. CTaiuu 3HEepreTMueckoro ooMeHa
B PA3JIMYHBIX YaCTAX MUTOXOHAPUH.

15.  Crpoenue u pyHkuuu puOOCOM U UX POJib B OMOCHHTE3€E OenKa.

16.  JlpamaTtuueckue CTpaHULbI B UCTOPUU PA3BUTHUS T€HETHKU.

17.  VYcnexu coBpeMEHHOM IeHETUKU B METUIIMHE U 3APaBOOXPAHEHUH.

18.  llentpsl MHOTOOOpa3us U MPOUCXOKACHHS KYJIbTYPHBIX PaCTEHUI.

19.  LleHTpsl MHOrOOOpPa3Hsl U MPOUCXOXKIECHHS JOMAIIHUX KUBOTHBIX.

20.  3HayeHHE U3YUYCHHS MPEIKOBBIX (POPM IJIsi COBPEMEHHOW CENIEKIIUH.

21.  Hctopus npOUCXOKIEHUS OTAEIbHBIX COPTOB KYJIBTYPHBIX PACTEHHM.

22.  Hcropus pa3BUTHSI 3BOMIOIMOHHBIX uael 10 Y.JlapBuHa.

23.  «Cucrema npupoasl» K.JIunnes u ee 3HaueHue 11t pa3BUTHs OMOJIOTHH.

24.  DOpomonuonHblie uaeu JK.b.Jlamapka u ux 3HaueHue A5 pa3BUTHS OUOJIOTHH.

25. [Ipennoceuiky BOZHUKHOBEHUS IBOJIOLMOHHOM Teopun Y./lapBuHa.

26. CoBpeMeHHbIE NPEACTABIEHUS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIIOLIUH.

27.  ®OpMHpPOBaHUE YCTOMYMBBIX MOMYJIALUUNA MUKPOOPTAaHU3MOB U BPEIUTENEH KYIbTYPHBIX
pacTeHHi K BO3/IEHCTBHUIO JOXMMHUKATOB KaK JOKa3aTEIbCTBO UX aJalITUBHBIX BO3MOKHOCTEH.
28.  ApanTuBHas pajaualnys OpraHu3MoB (Ha KOHKPETHBIX IpUMepax) Kak pe3ysbTar
JIEUCTBUSI €CTECTBEHHOTO 0TOOpA.

29.  ApaMop(03bl B HBOJIOLMH TO3BOHOUHBIX U OECITO3BOHOUHBIX JKUBOTHBIX.

30.  CoBpeMeHHBIE MTPEACTABICHUS O 3aPOXKICHUU KU3HU.

31.  Pa3nuuHble rUnoTe3bl IPOUCX0KICHUS.

32.  IlpuHUunel ¥ 3aKOHOMEPHOCTHU PAa3BUTHS KU3HU Ha 3eMJI€.

33.  Pannwue dTansl pa3BUTHUS )KU3HU HA 3eMJIE.

34.  IlpuuuHBI ¥ BO3MOKHAS UCTOPHSI BBIXOJIA HA CYIITy PACTEHUM U KUBOTHBIX.

35.  Pacuser penTwinii B ME3030€ U BO3MO>KHBIE IPUYMHBI UICUE3HOBEHNUS AUHO3aBPOB.

36.  CoBpeMeHHBbIE MTPeICTAaBICHUS O IPOUCXOXKICHUH NTHIL U 3BEpeH.

37. BnausHMe IBMXEHHS MATEpPUKOB M OJIeeHEHHH Ha (OPMHPOBAHHE COBPEMEHHOMN
PacTUTEIBbHOCTU U )KUBOTHOTO MUpA.

38.  DBousronysi IpUMAaTOB U ATAIIbI 3BOJIIOLUH YEIOBEKA.

39.  CoBpeMeHHBIN 3Tall pa3BUTHS YyenoBedecTBa. Yenoseueckue pacsl. OMacHOCTh pacu3Ma.
40.  BozneiicTBue 4enoBEKa Ha NMPUPOAY Ha Pa3IUYHBIX 3Tarax Pa3BUTHS YEJIOBEYECKOIO
o01iecTBa.

41.  IlpuuuHBI U TPaHULBl YCTOMYMBOCTU OUOCGEPHI K BO3AEHCTBHUIO AEITEILHOCTH JIIOIEH.
42.  buoneHo3bl (PKOCHCTEMBI) Pa3HOIO YPOBHS M HX CONOAYMHEHHOCTh B TJI00AJIbHOM

sKocucreMe — buocdepe.
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43.  BumoBoe U 3KOJIOTUYECKOE pa3HOO00Opa3ne OMOIEH03a KaK OCHOBA €0 YCTOWYMBOCTH.

44. PasnuuHble 3KO0JIOTMYECKHE NMHUPAMUIBI U COOTHOIIEHHMS OPraHU3MOB HAa KaXKIOM HX
CTYyIICHHU.

45.  Ilytu noBbleHUS OUOJIOTUYECKOM MPOTYKTUBHOCTU B UCKYCCTBEHHBIX 9KOCHUCTEMAX.

46.  Cykueccuu U ux (GOpPMBIL.

47.  Ponb UpaBUTENBCTBEHHBIX M OOLIECTBEHHBIX HKOJIOTMYECKHUX OpraHu3aluii B
COBPEMEHHBIX Pa3BUTHIX CTPAHAX.

48.  PanuonaipHOE HCIOJI30BaHHE M OXpaHa (KOHKPETHBIX) HEBO30OOHOBHUMBIX MPHUPOIHBIX
peCypcoB.

49.  PanuonHanpHOE HCHOJB30BAaHUE M OXpaHAa (KOHKPETHBIX) BO30OHOBUMBIX IMPHUPOIAHBIX
peCypcoB.

50. OmnacHocTh T00aMbHBIX HapylieHud B Ouocdepe. O30HOBBIC <«JIBIPBD», KHCIOTHBIC
JIO%KJIM, CMOTH U UX TIPEIOTBpAIICHHE.

51.  Dkonoruueckue KpHU3UChI M dKojoruueckue Karactpodsl. I[IpemorBpamienue ux
BO3HUKHOBEHUS.

52. YcroitunBoe pa3BUTHE IPUPOLI U O0IIIECTBA.

YHI/IBepcaJ'IBHaH MIKajJa OIICHKH O6p330BaTeJ'IBHBIX JIOCTHIKEHMH.

[IpoueHT pe3yabTaTUBHOCTH KadecTBeHHast olieHKa YPOBHSI IOJTOTOBKH
(mpaBUIBHBIX OTBETOB) bann (oTmeTka) BepOanbHsbiii ananor
90 — 100% 5 OTnnyHO

80 —89% 4 Xopouio
70 —79% 3 YAOBJIETBOPUTEIBHO
menee 70% 2 HEYJOBJIETBOPUTEIBHO

IHPUMEPHBIE TECTOBBIE 3AJIAHUA 110 TEMAM

Tema «buoJiorus kak Hayka. O01as XapaKTePUCTHKA KU3HI

BOIIPOCHI

1. llpeamerom u3yuenusi «['HCTOTOTUN» ABJASAOTCHA?

A. TkaHu.

b. Knerkn.

B. I'puGsr.

2. IIpenmerom uzydenus «Llurosorum» sapasirorcs?

A. Tkanmu.

b. Kierku.

B. I'puGsr.

3. IIpenmeTom uzydenunss « MUKOJIOTUN» ABJSAIOTCH?

A. Tkann.

b. Knerkn.

B. I'pu0bI1.

4. Mlpeamerom uzydenusi «buosiornmw» sBasorcs?

A. IlpupoHbie sIBICHUS.

b. 3axoHOMEpPHOCTH Pa3BUTHA U (DYHKIIMOHUPOBAHNUSA JKHUBbIX CHCTEM.

B. Ctpoenue u GyHKIINN PACTCHHUIA U )KUBOTHBIX.

5. llpeamerom n3ydeHusi «MoJieKy/JIsipHOH OHOJIOTHN» ABJISIOTCH?

A. IlposiBJieHHE :KM3HH HA MOJIEKYJISIDHOM VYPOBHE.

b. 3akoHOMEpHOCTH HACIEIOBAHUS TPU3HAKOB.

B. [Iytn npeBpaieHus: OpraHM4ecKux MOJIEKYI.

6. Ilpenmerom n3ydyenus «I'eHeTHKN» sABJIAOTCSA?

A. IlposiBineHue )KU3HN HA MOJIEKYJIIPHOM YpPOBHE.
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b. 3aK0HOMEPHOCTH HACIEeOBAHUS MPU3HAKOB.

B. Ilytu npeBpalnieHusi OpraHu4ecKux MOJIEKYI.

7. llpeameTom uzydenus «buoxumMmumn» ABAAOTCA?

A. IlposiBieHue ®u3HU Ha MOJIEKYJISIPHOM YPOBHE.

b. 3akonomepHOCTH HacIeAOBaHUS TPU3HAKOB.

B. IlyTn npeBpalueHusi OpraHuyecKux MoJeKYJI.

8. Ilpeamerom usydenusi «buodpuznkmn» siBjasorcs?

A. ODU3UK0-XHMHYECKHE NPOIECChl B ;KHBLIX OPraHU3MAaXx.

b. B3auMopelicTBue AKUBBIX OPraHU3MOB C OKPYKAIOILIEH CPEION.
B. IIpoiiecchl )kM3HEACATETLHOCTH JKUBBIX CUCTEM.

9. lIpeamMeTOM M3y4eHHUS «IKOJOTHUN» SABJISAIOTCH?
A.DU3UKO-XUMUYECKHUE TTPOIIECCHI B KUBBIX OpraHU3Max.

b. BzauMoneiicTBHE ;KHBBIX OPraHU3MOB C OKPY/KaKOLIEH CpeIoid.
B. IIpoiiecchl )kM3HEACATEILHOCTH JKUBBIX CUCTEM.

10. IlpeameTom usydenusi «PU3HOJIOTUI» ABJIAIOTCH?
A.DU3UKO-XUMUYECKHUE TTPOIIECCHI B AKUBBIX OPraHU3Max.

b. B3auMopencTBue KUBBIX OPraHU3MOB C OKPY>KAIOIIEH CPEION.
B. IIpouecchl JKU3HeAeITeIbHOCTH JKUBBIX CHCTEM.

«bHoJI0rNYecKH BajKHbIe XUMHYECKHE COeTHHEHMSI»
bnok 3a0au ¢ evibopom omeema(poBepKa 3HAHNH OPraHUYeCKUX BellleCTB, BXOAAIIUX B
COCTaB KJIETKH)
1. Benku — 310 OMOIOTHYECKHE TETEPOIIOIMMEPHI, MOHOMEPAMHU KOTOPBIX SBIISIFOTCS
A. YrieBonsl.
b. Amunoxuciomul.
B. XKupsl.
2.Caxapo3y HOoJy4aroT u3 ...
A. Kaprodens.
b. Caxapnozo mpocmuuxa.
B. 31akoBbIX KyIbTYp
3. TpaHCcrOpTHYIO (PYHKIIUIO BBIOIHSIOT ...
A. Benxu.
b. Yrinesonrl.
B. XKupsr.
4 I'm0K03a OTHOCUTCA K ...
A. Monocaxapuoam.
b. Inucaxapunam.
B. Ilonucaxapunam
5. TMKOT€H OTHOCHUTCA K ...
A. Yenesooam.
b. Kupawm.
B. benkam.

«CTPYKTYPHO-(PYHKIMOHAJIbHASL OPraHU3alUs KJIETOK, CTPYKTYPHO-QYHKIMOHAIbHBIE
(paxkTOpBI HAC/IEACTBEHHOCTH»

1.IlepBbIit MUKpPOCKON ObLT H300peTeH:
1590 2. Hucenom.

2. B 1665 roay Poodepr I'yk:

Yeuoen, 3apucosan u naszean knemxy Kiemxoil.
3. AutoHuii Ban JleBeHI'yK OTKpPBLI:
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Mup mukpoopzanuzmos.

4. PoOepT bpoyH B pacTUTe/ILHBIX KJIETKAX BIIEPBbIE ONMUCAJ:

Aopo.

5. Marnac Hliaeiinen noka3saJ:

Bce pacmenus cocmosim u3z knemok, 06s3amenbHOl CMpYKmMypoul A6151emcs A0po.

6. B 1838-1839 rr. chopmy/inpoBa it OCHOBHbBIE MOJIOKEHUS KJIETOYHON TeOPUH HeMelKHe
YuyeHble:

Teooop Illeann u Mamuac Illnetioen.

7. U lIBann, u llneiineH cyuTaam, 4To HOBble KJIETKU 00pa3yloTcs:

U3 medxcknemounoco eewgecmaa.

8. B 1855 r. Pynoas¢ Bupxos noxazan:

Hoevie knemku obpasyromces nymem oelenuss MamepuHcKoll.

9. OCHOBHOII eIUHUIIEH CTPOEHHS U KU3HEIEATEIbHOCTH BCeX )KMBbIX OPraHU3MOB
SIBJISICTCH:

Knemka.

10. Bce kJ1eTKM KUBBIX OPraHM3MOB HUMEIOT:

Cxoonoe cmpoeHue.

Tema «’ KuzHeHHBIH MUK KJIeTKH. MuT03.Meiio3. OHTOreHes»
Bompocsr.
1. B ocHoBe 6ecrionoro pa3MHOKEHUS JICKAT MUTO3.
2. becnonoe pa3MHOKEHHUE MPOUCXOIUT O0€3 00pa3oBaHUs rameT.

3. B ocHOBe M0JIOBOTO Pa3sMHOKEHHS JIEXKUT MEHO3.

4. TlonoBoe pa3MHOKEHHE UET 3a CUeT 00pa30BaHUs MOJIOBBIX KJIETOK.

5. JloyepHue OpraHU3Mbl HACHTUYHBI MATEPUHCKOMY IIPH 0€CM0JIOM Pa3MHOKEHUH.

6. Bbecmonoe pa3sMHOXXeHHME He  o0eclieuMBaeT  BBDKMBAaHHE B HM3MEHYMBOI,
HeOJIaronpusITHON Cpefe.

7. Perenepanus MOPCKOM 3B€3/1bl U3 OJJHOTO JIyya 3TO ()parMeHTALMSA.

8. I'pubml pasmHO)aOTCA CIOPOOOPA30OBAHHEM.

9. BereraTMBHOe Pa3MHOKEHHE 3TO yBEJIMUEHHUE YUClia 0co0eil pacTeHui B pe3ynbTaTe ux
pPa3BUTHS U3 YacTe MAaTEPUHCKOI'O PACTEHUS.
10. Jlanpim, OeIpei pa3MHOXKAETCS KOPHEBUILIAMH.

Tema «OcHOBHbBIE MOHSTHS T€HETUKH. 3aKOHOMEPHOCTH HACJIeOBAHUA U U3MEHYNBOCTH.
Cesiekuusi OpraHu3MoB»

1. Uto xapakrepHo g myrauuii? (Bosunkaer BHesanHo B /IHK niu B xpomocomax.)

2. [Tpu3Haku, Kakoi N3MEHYMBOCTH NepeAaroTcs notoMcTBy? (MyTalnoOHHOI.)

3. Yrto noaBepraeTcst U3MEHUYNBOCTH NPU BO3HUKHOBeHUH MyTauuii? (I'enorumn.)

4. HacnenytoTcs mpu3Haku reHotuna win ¢peroruna? (I'enoruna.)

5. I Kako M3MEHYMBOCTH XapaKTEPHBI CIEIYIOIINE PU3HAKHA: BOZHUKAIOT BHE3AIHO,
MOTYT OBITh JJOMHUHAHTHBIMH WJIM PELECCUBHBIMM, MOJIE3HBIMM WJIN BPEAHBIMH, HAcJeIyloTcs,
noBTopsitorcsa? (MyTanuoHHOI.)

6. I'ne mpoucxonsat myranuu? (B xpomocomax, B mousiekyaax JAHK, B oanoii mape
HYKJIEOTH/IOB.)

7. B kxakom ciayyae MyTauuu MNposBisitoTcs QeHotunuyecku? (B romo3mrorHom
Oprasusme.)

8. KakoBa poip MyTaIuii B 9BOTIOIIMOHHOM Tporiecce? (YBeludeHue H3MeHYHMBOCTH.)

9. Ot uero 3aBucut penotun? (OT reHOTHINA M OKPY KaIOLIel cpeabl.)

10. Yem ompenensiercs pazMax W3MEHUMBOCTH Npu3HakoB opranusma? (I'eHorumom u
OKpY:KaKIeH cpeoii.)
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Tema «Bo3HUKHOBeHNE U pa3BUTHE KM3HU HA 3emJie. UcTopusi 3BOTIOHMOHHOTO
YUEeHHSI»
brox 3a0au ¢ evloopom omeema

1. Teopust abuorenesa oObsACHICT BOSHUKHOBEHHUE KU3HU HA 3eMJIe MTyTEM:

a) 3aHeceHus e€ U3 KOCMoca;

0) IPOUCXOXKIEHUSI €€ OT KUBOTO;

B) CBEPXbHECTECTBEHHOTO TBOPEHMUS;

') CaMOIIPOM3BOJILHOTO 3apPOXKICHUS U3 HEXXHUBOTO.

2. OkoHyarensHO B 19 B. J0Ka3a1 HEBO3ZMOKHOCTh CAMOITPOU3BOIBLHOTO CaMO3apOXKICHUS
JKU3HU B IUTATEIBHBIX CpeJaxX, MOMEIEHHBIX B KOJIOY, C S-00pa3HBIM TOPIIOM:

a) ®.Penu;

0) JI.ITacTep;

B) A.JIeBeHTyK;

r) JI.Cnananuunanu.

3. B 1924 r. koanepBaTHYIO TUIIOTE3Y MPOUCXOKICHHUS KU3HU Ha 3eMiie chOpMYITUPOBAI:
a) J.ITacrep;

6) C.Mwuep;

B) Jlx.bepnai;

r) A.OnapuH.

4. Cornacao B3risgaM A.M.OnapyuHa OCHOBHBIMU HCTOYHUKAMH SHEPTHH JJIs1 a0MOTEHHOTO
CUHTE3a OPraHUYECKUX BEILECTB U3 HEOPTaHUYECKUX Ha JApeBHEN 3emiie ObLIH:

a) 2JIEKTPUUYECKUE Pa3PsIbl;

0) ynbTpaduoIeTOBOC H3IyUeHHUE;

B) TEIUIOBOE U3JIYUYCHUE OT U3BEPKEHUN BYJIKAHOB.

5. CornacnHo Teopuu A.M.Onapuna, koanepBarhbl 001aanu CBONCTBaMH KUBOTO TIOTOMY, YTO:
a) COCTOSUTH M3 MOJIEKYJI OeJKa;

0) pacnaganuch Ha Oosiee MEJIKUE Karliu;

B) BOCIPOHM3BOJIMIIA HOBBIE KOAIlepBaTHbIE KAILJIH;

T') OCYIIECTBIISLITA OOMEH BEIIECTB C OKPYKAIOIIEH CPeIoi.

6. Hauanom Guonornyeckoil 3BONIIOLMH KU3HU Ha 3eMile IPUHATO CYUTATh MOMEHT
BO3HUKHOBEHUS MEPBBIX:

a) OPraHNYEeCKUX BEIIECTB;

0) KoallepBaTHBIX Kamellb UX OPraHUYeCKUX BELIECTB;

B) OJTHOKJIETOYHBIX MMPOKAPHOTHIECKUX OPTaHU3MOB.

7. Ku3nb Ha 3emiie BOZHUKJIA!

a) IepBOHAYAJIBHO Ha CYIIIE;

0) mepBOHAYAIILHO B OKEaHE;

B) Ha IPAaHHULIE CYLIN U OKEaHa;

I') OTHOBPEMEHHO Ha CYIIIE U B OKEaHe.

8. ITepBble )KMBbIE OPTaHNU3MBI, TOSIBUBIIUECS HAa 3eMJIE, IO CITOCO0Y JIBIXaHHS U TI0 CIIOCO0Y
MUTaHus ObLIH:

a) a3poOHBIMU aBTOTpOPamu;

0) a3poOHBIMU reTepoTpodamu;

B) aHa3pPOOHBIMU aBTOTPO(amH;

T') aHa’POOHBIMU TeTEPOTPOdhaMHu.

9. Ilpu ucTomeHn: 3amaca CHHTE3UPOBAHHBIX A0MOT€HHBIM ITyTEM OpTraHMYECKIX BEIIECTB, Ha
3emiie MOSIBUIIUCH OPTaHU3MBI 110 CIIOCO0Y JIBIXaHHs U TI0 CIIOCO0Y MUTaHUS:

a) a3poOHbBIE aBTOTPOPBHL;

0) a’pobHbIE TeTePOTPOQBbI;

B) aHa’pOOHBIE TeTEPOTPOPHI;
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T') aHa’POOHBIE TeTEPOTPODEIL.

10. Kpynaeitmmm apoMop§o30M, OKa3aBIIUM CYIIECTBEHHOE BO3/ICHCTBIE HA PAHHHUE ITAITbI
9BOJIIOLIMH KA3HH Ha 3eMile, ObLIO:

a) MOSIBJICHHE [TPOKAPHUOT;

0) NOSIBIIEHUE DYKapHUOT;

B) BO3HUKHOBEHHUE (POTOCHHTE3a Y MPOKAPHOT.

Tema «IKog0ruyecKue (l)aKTOpr U CPpEeAbI )KU3HHU. HOHyJ'IﬂIII/IH, cooﬁmecTBa, IKOCUCTEMBbBD)
HazoBute THUIIBI OHOTHYECKHX OTHOH.IGHPIﬁ, KOTOPBIC MOT'YT HPOSABIATBECA B IPUPOAEC IIPU
B3aMMOOTHOHUICHHHU I1apbl OPIraHU3MOB!

Bapuant Ne 1.
1. KopoBa — yenoBexk.

2. Pp10a npununana — akysa
3. DBompuioii necTpelil 44Tl — IMYMHKA KOpoeia
4. BoJK — J0X]I€BOI YepBb
5. T'pub TpyTroBHK — Oepe3a
BapuanT Ne 2.
1. Hamns — narymka
2. OueHb eBpOIEHCKUN — JIOCH
3. Iluena — nuna
4. Yenosek — ackapuja
5. Iakai - nes

Tema «buocdepa - riiodajapHasi 3K0JI0rHYecCKasi cucreMa. Binsinue aHTPONOreHHbIX
(paxTopos Ha Guocdepy»
1. buocdepa ectsb:
a) 00J1acTh pacpOCTPAHCHUH KU3HU;
0) COBOKYITHOCTb KMBBIX OPIaHU3MOB, CYLIECTBYIOIINX Ha 3eMiie:
B) OMOreoeHo3.
2. B 6uocdepe obuTaroT pazHooOpa3Hble BUABI JKUBBIX CYILECTB, KOTOPBIX HACUUTHIBACTCS:
a) okotio 1000: 6) 6onee 2 miH: 1) 6osiee 20 MITH.
3. Bo BcenenHoii u B )xuBoM BelecTBe Onochepsl B HAaMOOIbIIEM KOJIMYECTBE IPUCYTCTBYIOT:
a) BOJIOPO/I, YIIAEPO/l, IIMHK, KAJIbIIUIA; 0) yrJIepoa, a30T, KaJIbIHi, KHCIOPOI;
B) BOAOPOJ, YIIIEPO, a30T, KUCIOPOI,
4. Yo Takoe OMOJIOTHYECKOE pa3HOOOpa3ue:
a) pazHooOpa3ue OpraHu3MoB; 0) pa3HoOOpasue BUIOB;
B) pazHooOpa3ue SKOCUCTEM;
5. UTO 1aeT BO3MOXKHOCTh paccMaTpuBaTh OMOC(epy Kak BEUHBIH IBUraTeNb:
1) SKOJIOTUYECKasi MUpaMH/Ia. a) HEUCYEPIIaeMOCTh COJTHEUHOW YHEPTUH;
0) 6€30TX0/IHOE MPOU3BOJICTBO;
6. K axocucremam Cymm OTHOCSTCS CIEIYIOIINE XapaKTEPUCTUKU:
a) 3aHUMaroT OoJiee 2/3 MOBEPXHOCTH 3€MHOTO I11apa;
0) 3aHUMAIOT OKOJIO 1/3 TTOBEPXHOCTH 3€MHOTO I1apa;
B) JatoT 2/3 Beeil npoaykuuu 6uocdepsr;
r) natT 1/3 Bcelt mpoaykumuu Ouochepsi,
1) OCHOBHBIMH NPOYIIEHTAMU OMOMACCHI SBJISIOTCS OJTHOKJIETOYHBIE PACTUTEIbHbIE
OpTaHU3MBI,
€) OCHOBHBIMH NPOIYLIEHTAMU OMOMACCHI SIBJISIFOTCS BBICILIUE PACTEHUS;
) TJIaBHBIE 3amachl (UTOMACCHI HAXOMISATCS B YMEPEHHOM I105ICE;
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3) TJIaBHBIE 3aMachkl (PUTOMACCH HAXOATCS B TPOIMUECKUX 00IACTSIX.;
1) 3arachbl GUTOMACCHI pacipeiesieHbl pABHOMEPHO:

K) ¢puTomacca cocrapmusieT 1/20 yacth 00miel Gnomacchl;

1) puromacea cocrasinsier 6os1ee 90% obieit bruomacchl;

M) upamMua OMOMacCChl psMast:

H) MUpamMua 6MOMacChl epeBepHyTasl.

7. Tepmun "6uocgepa” BBen B HAYKYy:

a) B. 1. Bepuazackuii;

0) 3. 3rocc;

B) XK. Jlamapk.

8. buocdepa siBiseTcst pe3yabTaToOM B3aMMOACHCTBUS:

a) )KMBOW M HE)KUBOW MaTEpPHUH;

0) UBOI MaTepUH U XO3SIMICTBEHHOM J€ATEIbHOCTH JIFO/IEH;

B) HEX)KMBOW MaTepUU U KOCMUYECKUX U3ITYUCHUN.

9. OCHOBOITOJIO)KHUKOM COBPEMEHHBIX MPEACTaBICHUI 0 buocdepe saBuseTcs:
a) B. 1. Bepnazackuii;

0) 3. 3rocc;

B) XK. Jlamapk.

10. Ilo B. 1. Bepuanckomy Bbiciieii ¢popMoOil pa3BUTHSI MaTEPUH Ha 3€MJIE SIBIISIETCS:
a) )KU3Hb;

0) pasym;

B) OMOKOCHOE BEIIECTBO.

Kpurepum ouenkmu:
- OLNCHKA «OTJIMYHO» BBICTABIACTCA CTYACHTY, CCJIM OH IPAaBUJIBHO OTBETHUJII Ha BCC
BOIIPOCHI;
- OLICHKA «XOpOIIIO», €CIIM YEThIPE MPaBUIbHBIX OTBETA;
- OIICHKA «YIOBIETBOPUTEIBLHO», €CIIA TPU MPABUIIbHBIX OTBETA,
- OLCHKA «HCYAOBJICTBOPUTCIILHO», CCJIN JIBa 1 MCHBIIC ITPAaBHUJIbHBIX OTBCTOB.

IMNPAKTUYECKHUE 3AHATUSA (ITPAKTUYECKHUE PABOTHI)

Tema: BuTaMuHBI M OMOJIOTHYECKH AKTHBHBIE 100aBKH, UX 3HAYEHHE B *KH3HH OPraHU3Ma
yejioBeKka. ['Mo- ¥ aBUTAMHHO3bI HX MOCJIeICTBHS.
3anoJHUTh TAOIHITY

ButaMuHBI 1 OHOJIOTHYECKH 3HadyeHue B JKU3HU OopraHu3ma I'umo- u aBUTAaMHHO3BI UX
AKTHUBHBIC I[O6aBKI/I OCICACTBUSA

Tema: CpaBHUTeIbHAA XaPAKTEPHCTHKA KJIETOK JYKAPHOT (PACTUTEJIbHOM, ;KWBOTHOM,
rpudHoii). Bupychbl 1 6akTepuu: cX0ACTBA M Pa3Iuins
3anosHUTE TabIMILY

PactutenpHas KiIeTka JKuBoTHas KiieTka

CxonctBa

Pazmnuus

C)]e.naiziTe BbIBO/AbI, IPUMCHAA JAaHHbIC Ta0JUIbI.
Cpa(menue KJemoK npokapuom u IyKapuom

Ipusnaxu IIpoxapuomoi Jykapuombol

Pacmenus Kusommule Ipubsr
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JAHK Konvyesuonas | Humu /[HK 6 Humu J[HK 6 Humu J[HK 6
, He C853aHa ¢ | KOMNJleKce ¢ OeNKoM | KoMnexkce ¢ Oenkom | Komniexce ¢
benxamu benxKom

XpOMOCOMBI B + + +

IToBepxHOCT Knemounaa | Knemounas cmenka | I'nukoxkanukc Knemounas

HBII anmapar CHIeHKa Ha HA OCHOBe CHMeHKa Ha

KIIETKU ocHoge Yennn03bl ocHoge

Mypeuna, y Xumuna
MHO2UX —
causucmas
Kancyia
Pubocomsr + + + +
(bonee
MenKue)

Knerounsiii B B + +

HEHTP (v blcuiux )

Bakyonu Y nexomopuwix + B VY nexomopwix

2azosvie Y oonoxnemounvix-
8aKy ol MenKue
cneyuanu3upoB8aHtbl
e

JInzocomsl, . + + +

OIIC,

MUTOXOHJIPH

u

[Lmactu bt B + B B

3anacHoit Y nexomopuix Kpaxman Tnukoeen Inukoeen

yIJIeBOJ - 2IUKO2€eH

YeM NpUHIMIHAIBHO OTJIMYAIOTCS MPOKAPUOTHUYECKask U dyKapuoTuueckas kieTku? OO0bsIcHUTe
MIPUYMHBI Pa3IUYU.

[Touemy >kMBOTHAsA, paCTUTEIbHAS U TPUOHAS KIETKU MTOXOXKH 110 CTPOESHHUIO U C YEM CBSA3aHbI UX
paznuuus?

Tema: Pemienne 3a1a4 Ha onpeejieHUe MOCI€10BATETbHOCTH HYKJ1e€0TH10B. Pelienue
3a/1a4 HA onpeae/ieHue MoCJaeI0BATeIbHOCTH AMMHOKHUCJIOT B MOJIeKyJ1e OeJIka
s ycnewHoeo pewienusi 3a0ay NO MOAEKVIAPHOU OUONO2UU HYHCHO — 3HAMb CAe0YIOUULL
Mamepuan:
OpuH war 3to nosHeli BuToK cnupanu JJHK-nosopot na 360°
OpauH mar coctapisatoT 10 map HyKI€OTHI0B
JmuHa ogHoro mara — 3,4 HM
Paccrosinne mexay nByms Hykieotugamu — 0,34 Hm
B monekyne JJHK: A+I'=T+L (IlpaBuno Yapradpda: > (A) = >(T), X(I) = X (I0), >D.(A+D)

=2(T+10)
Kommiementapaocts Hykiieotu1oB: A=T; I'=1]
[lerm JIHK ynepxuBaroTcst BOJOPOAHBIMHM  CBSI3SIMH, KOTOpbIE OOpa3ylOTCS  MEXIY

KOMIUVIEMCHTAPHBIMHU  a30TUCTBIMHU OCHOBAaHUAMMH: QAACHHUH C THMHUHOM COCIUHAIOTCA 2

BOOOPOJAHBIMH CBA3AMH, a T'YaHUH C HUTO3HUHOM TPCMHA
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3adauu ma ycmanosnenue nociedosamenvrocmu Hykieomuoos 8 /[HK, uPHK, anmuxooonos
mPHK

1. Yuactox onnout nenu mosekyisl JJHK umeer nmocnenoBarensHocTs Hykiaeotuaos: A-I'-T-11-
T-A-A-LI-T-I'-A-I'-11-A-T. 3anummuTe nociaeaoBaTelIbHOCTh HYKI€OTHA0B BTOpoil nenu JJHK.
Jano: JHK A-I'-T-1I-T-A-A-I1-T-I'-A-T"-1I-A-T

Pewenue: ( nykneoruapl Bropoit nernu JJHK nmoxbupaem 1o npuHIMITY KOMIUIEMEHTApHOCTH A -
T,T-I)JHKATTHTAALOTTIATHATAHKTIHATATTIAOTIHITA

Omeem : BTopas uens JJHK umeer nocnenoBarenbHocTh HykiaeoTuaoB T-11-A-I'-A-T-T-I"-A-LI-
T-II-I'-T-A

2. Yuacrok nenu monekynsl JJHK numeer nocnenoatensHocTh HykiaeoTu10B: L-T-A-A-1I-11-A-
T-A-I'-T-T-I'-A-I'. 3anumwuTe nociaea0BaTeabHOCTh HYyKIeoTHA0B UPHK.

Jano: JHK II-T-A-A- I-L-A-T-A-T’-T-T-T- A-T

Pewenue: ( nykneorunpl uPHK nmoxbupaem mo npunnuny komrmuiementapaocta k JJHK : A-VY,
r-10)

JHKOTAALOUATATTTIAT

PHKTAYVYITYAYIOAALVYL;

Omeem : "PHK umeer nocnenoBaTeabHOCTh HYKICOTUIOB [-A-Y-Y-I'- [-V-A-V-1[-A-A-1I-Y-

I

3. Onpenenute nocnenaoaTenbHOCTh HyKIeoTua0B HPHK, antukononst monekyn TPHK , ecnu
¢parment JIHK umeer nocnenoarenpHocTh HyKII€OTUAOB [-1{-11-T-A-I1-T-A-A-I"-T-1]

Jano: JHK I'-II-LI-T-A-1[-T-A-A-I"-T-11

Pewenue: (aykneoruapl moadupaeM o MpUHOMITY KoMruieMeHTapHoctH A-Y, -1 mox JIHK
cHauvazna crpouMm uPHK, 3arem TPHK)

JHKTIOOTALTAATTI

nPHKOTTAYTAVYVYUAT

TPHKI'HIOYALUYAAT VY1

Omeem : n”PHK umeer nocnenoBarensHocts HywieotunoB LIl I' ' A VI AV VII AT
anTukooHel TPHK ' II Y AL YA AT YV I

3agaya Ne 1.
Oparment 1enu UPHK wumeer mnocnenoBarensHocTh HykiaeoTunon: [IIIALITITIATYA.

Onpenenutre mocnenoBarenbHOCTs  HykineotunoB Ha JHK, awtukomonst TPHK wu
MOCJICI0OBATEIPHOCTE AMHHOKHCIIOT BO ()parMeHTe MOJICKYJbl O€lika, WCIOB3yS TaOJIHIly
TEHETUYECKOTO KOJIa.

Cxema penieHus 3a/1a9u BKITIOYACT:

1) mocnenoBarensHocTh Ha JJHK: ITT TITTLII THAT;

2) antuxonounsl monekyn TPHK: IIT, VIT, LT'Y, LHAY;

3) mocnenoBaTeNIbHOCTh AMHUHOKHCIIOT: TIPO-Tpe-aia-Ba.

3amaga Ne 2. @parment nenu JIHK mmeer crnenyromiyro MociieoBaTeIbHOCTh HYKJICOTHOB:
TAOUUTHALTTI. Onpenenute nocinenoBaTeabHOCTh HyKIeoTnaoB Ha MPHK, aHTMKOm0HBI
coorBercTByrommx TPHK © aMUHOKMCIOTHYXO 1OCIIEIOBAaTENBHOCTh COOTBETCTBYIOLIETO
¢dbparMeHTa MOJIEKYIbI OeNKa, UCIIONIB3Ys TaOIUIly TEeHETHUECKOTO KO/Ia.

Cxema penieHus 3a/1a4i BKIIFOYAET:

1) mocnenoBarensHocTh HAa UPHK: AYITTATI'YTAALL;

2) antuxononsl monekyn TPHK: VAILL, LY, HALL, VVT;

3) aMUHOKHCIIOTHAs TOCIIEIOBATENbHOCTD: MET-TJIN-BaJI-aCH.

Tema: «Pemenne 3a1a4 Ha MOHOTHOPHIHOE CKPeIIBAHUEY.
3agaua Ne 1.
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Y KpymHOTO poraToro CKOTa T€H, OOYCJIOBIMBAIOIIUI YEpHYIO OKpacKy IIEpCTH,
JTOMHHUPYET HaJ T€HOM, OTIPEEIIAIONINM KpacHyI0 okpacky. Kakoe moToMcTBO MOKHO 0XHIATh
OT CKpELIMBaHUA TOMO3UTOTHOTO YEPHOTO ObIKA M KPACHOI KOPOBBI?

Pa3bepem pemrenue 3Toit 3agaun. Buavane BBenem o0o3HaueHUs. B reneTuke /sl reHOB
OPUHATHL OYKBEHHBIE CHUMBOJIBL: JIOMUHAHTHBIE TeHBI 0003HAYAIOT MPONMHMCHBIMU OYyKBaMH,
pelieccuBHbIE — CTPOYHBIMU. ['€H UuepHON OKpacKuh JOMHHUPYET, O3TOMY €ro 00o3HauuM A.
I'en kpacHON OKpacku IIepcTH peueccuBeH — a. ClenoBaTelbHO, TEHOTHUII YEPHOIO
roMo3urotHoro Obika Oymer AA. KakoB ke TeHOTHUN y KpacHOW KopoBbl? OHa oOmamaer
PELIECCHUBHBIM  MPHU3HAKOM, KOTOPBIA MOXKET TPOSIBUTHCA (PEHOTHIIMYECKH TOJBKO B
TOMO3UTOTHOM cocTosiHMU (opranusme). Takum oOpa3oM, ee reHoTun aa. Ecnu Obl B reHotume
KOPOBBI OBbIT XOTSI Obl OJUH JAOMHHAHTHBIA T'eH A, TO OKpacka HIEpCTH y Hee He Obuia Obl
KpacHOM.

Tenepp, Koraa TEHOTUIBI POAUTEIBCKAX O0COOEH OmpeseneHbl, He0OOXOAUMO COCTaBUTh
CXEMY TEOPETHYECKOTO CKpentuBanus (cM. ¢. 120).

YepHsblii ObIK 00pa3yeT OJUH THII TaMET IO MCCIIeyeMOMY FeHYy — BCE MOJIOBBIE KIETKH
OynyT colepkarh TOJIbKO TeH A. Jlns ynmoOcTBa mojicyeTa BHITUCHIBAEM TOJIBKO THUIIBI TaMET, a
HE BCE I0JIOBbIE KJIETKH JAHHOI'O KUBOTHOTO. Y TOMO3UTOTHOW KOPOBBI TaKXK€ OJMH THUIl TaMeT
— a. [Ipu cnugHMM TakuX rameT MexAy coOoil oOpasyeTcs OAuH, €JUHCTBEHHO BO3MOXKHBII
TeHOTHII — Aa, T.€. BCe IMOTOMCTBO OyJeT eInHO00pa3HO W OyaeT HeCTH MPHU3HAK POAMTEI,
UMEIOLIEr0 JOMHUHAHTHBIM (eHOTUNT — uepHOro Obika. TakuM oOpa3oM, MOXKHO 3alucaTh
CJICAYIONIMIA OTBET: MPU CKPEIIMBAHUH TOMO3UTOTHOTO YEPHOTO OBIKa M KPACHOW KOPOBHI B
MOTOMCTBE CIIEAyeT OKUJATh TOJIBKO YEPHBIX F€TEPO3UTOTHBIX TETISAT.

Crnenyrouiye 3a1auu CJI€IyeT PEUIUTh CAMOCTOSTENIBHO, [TOAPOOHO ONMKCAB XOJ PEIICHUs
U cOopMyITUPOBAB MOJIHBII OTBET.

3agaua Ne 2.

Kakoe moTOMCTBO MOXHO OKUIATh OT CKPEUIMBAHUS KOPOBBI U ObIKA, T€TEPO3UTOTHBIX
110 OKpacke mepcTu?

3agaya Ne 3.

Y MOpCKHX CBHHOK BHXpacTas LIEPCTh ONpEAEseTcss JOMUHAHTHBIM I'€HOM, a IJajaKas
— PELIECCUBHBIM.

1. CkpelrBaHue JABYX BHXPACThIX CBMHOK MEXTy coOoil mgano 39 ocobeit ¢ BUxpacToii
mepcTbio U 11 raafKkomepeTHBIX KUBOTHBIX. CKOJIBKO Cpeau 0co0ei, MMEIOIINX JOMUHAHTHBINA
(deHOoTHII, TOIKHO 0Ka3aThCsl TOMO3UIOTHBIX 10 3TOMY IIPU3HAKY?

2. Mopckasi CBUHKa ¢ BUXPacTOM MIEpCThIO NMPH CKPEIMBAaHUM ¢ 0COObI0, 001agarommei
[JIaJKON IIepPCThIO, Jajla B MOTOMCTBE 28 BUXpPAcThIX M 26 TJIAAKOLIEPCTHBIX ITOTOMKOB.
Onpenenure reHOTUIIBI POJUTENIEN U ITOTOMKOB.

3agaua Ne 4.

Ha 3Bepodepme monyden npuron B 225 HOpok. M3 Hux 167 >KUBOTHBIX HMEIOT
KOPUUYHEBBIM MeX U 58 HOpOK roiydoBaTo-cepoil okpacku. OmnpenenuTe TeHOTHIBl UCXOIHBIX
¢bopM, eciiu U3BECTHO, YTO 'eH KOPUYHEBOM OKPACKU JOMHHUPYET HaJ F€HOM, ONpPEAEISIOIUM
roiry0oBaTO-Cephlil IBET LIEPCTH.

3agaua Ne S.

VY denoBeka reH Kapux IJla3 JOMMHHMPYET HaJ Ie€HOM, OOYCIIOBJIMBAIOIIMM TOJyOble
rnasa. ['oxyOornaselii My KUnMHa, OJUH U3 POAMTENIEH KOTOPOTo MMEI Kapue IJasa, >KeHUICS Ha
Kaperja3oil JKeHIMHEe, y KOTOpOW OTel] MMeNl Kapue Ijaza, a MmMaTb — roiyosle. Kakoe
IIOTOMCTBO MOXKHO 0>KHJAaTh OT 3TOro Opaka?

Tema:«Pemenne 3axa4 Ha BTOpoi 3aKoH Menpaeisy».

3apava 1

I'eH yepHOI1 MacTH y KpyIIHOPOIaToro CKOTa JOMUHUPYET HaJl TEHOM KPAaCHOM MacTH.
Kakoe notomctBo F1 mosmy4uurces ot cCKpeuBaHus YMCTONIOPOIHOTO YEPHOTO ObIKA C KPACHBIMU
kopoBamu? Kakoe moroMcTBO F2 OydnTCst OT CKpenuBanusi MeX1y OO0 THOPUIOB?
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Pemenne

A — r'eH 4epHOU MacTH,
a — I'eH KpacHOW MacTH.

1. KpacHbie KOpOBBI HECYT pELIECCUBHBIN NMPU3HAK, CIICIOBATEIHHO, OHU
TOMO3UTOTHBI MO0 PEIECCUBHOMY T'€HY M UX T€HOTHI — aa.

2. BbIk HEceT TOMUHAHTHBIN MPHU3HAK YEPHOU MACTH U SBJISICTCS] YUCTOMOPOHBIM,
T.€. TOMO3HUI'OTHBRIM. CJIEA0BATEIbHO, €r0 IeHOTHI —AA.

3. ['oMo3uroTHBIE 0COOM 0OPA3YIOT OJIUH THII TAMET, ITOITOMY YEPHBIA ObIK MOXKET
MPOIYIIUPOBATH TOJIBKO FAMEThI, HECYIIINE JOMUHAHTHBIN T'eH A, a KpacHbIE KOPOBBI HECYT
TOJIBKO PEIIECCHUBHBIN I'eH a.

4. OHM MOTYT COYETaThCS TOJIBKO OJJHUM CIIOCOOOM, B pe3yJibTaTe 4ero oopasyercs
eanHooOpasHoe nokoseHue Fi ¢ renorunom Aa.
5. ['eTepo3uroTHl C paBHOM BEPOATHOCTHIO (POPMUPYIOT FAMETHI, COACPIKALIIE TeHBI

A u a. IX cniusiHEe HOCUT CITy4alHBIN XapakTep, Ho3ToMy B Fa OyayT BCTpeuaThCsl )KUBOTHBIE C
reHotunamu AA (25%), Aa (50%) u aa (25%), To ecTh 0COOM C TOMUHAHTHBIM MPU3HAKOM
OyIyT COCTaBIATh IpUMEPHO 75%.

Cxema cKkpelBaHus

P Qaa « JAA
KpacHbIe YEePHBIH
ramMeThl O a O A
Fi Aa
100% uepHbIC
Fi QAa “ JAa
YepHBIE YepHbIe
avern (04 Oa Oa O
F2 AA  Aa Aa aa

75% uepHbie  25% KpacHble

OTtBer

ITpu ckpenBaHUK YUCTOIIOPOIHOTO YEPHOTO ObIKa ¢ KPACHBIMU KOPOBaMH BCe
NOTOMCTBO OyJieT uepHoro 1Bera. [Ipu ckpemuBanuu Mexay codoii rudpunos Fi B ux
notomcTBe (F2) Oyaer nabmonarecs paciieruienue: 3/4 ocobeit Oynet uepHoro 1Bera, 1/4 —
KpacHOro.

3agaya 2

VY d4enoBeka TIeH, BbBI3BIBAIOIIUN OAHY M3 (GOpPM HACIEACTBEHHOW TIITyXOHEMOTHI,
pEeLecCHBEH IO OTHOUICHUIO K T'eHy HOpMajbHOro ciayxa. OT Opaka IiIyXOHEMOW >KEHIIUHBI C
HOPMaJIbHBIM MY>KUYMHOM POAMIICS TIIyXOHEMOW pedeHoK. OnpenenuTh TeHOTUIIbI BCEX YICHOB
CEMBH.

3anaua 3

Cenas mpsabp BOJIOC y 4YENOBEKAa — JOMMHAHTHBIM Ipu3Hak. ONpenenuTb T'eHOTHUIIBI
ponuTenel u eTeil, ecinu U3BECTHO, YTO Y MAaTE€pPH €CTh celasi Mpsb BOJOC, Y OTLA — HET, a U3
JBYX JETEH B CEMbE OJJUH UMEET CEAYIO IIPsi/ib, & APYTrOf HE UMEET.

3agaya 4

[Tnoxpr TOMaTa OBIBAIOT KPYIJIBIMH M TPYHMIEBHIHBIMU. ['eH Kpyrioi Qopmbl
JOMHUHHpYET. B mapHHMKax BbICa)keHa paccajia, ojdydyeHHas u3 ruopuaHbix ceMsH. 31750 kycTtoB
UMENU TUIOJbl IpymeBUAHON Gopmbl, a 92250 — kpyrnoid. CKOIbKO OBUIO Cpeir BBIPOCIIMX
KYCTOB I'€T€PO3UTOTHBIX PACTEHHI?

Pemenue

A — kpyrnas gopma,
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a — rpymeBuaHas popma.

1. Paccaga Obplma monydyeHa W3 THOPHUIHBIX (T€TEPO3UTOTHBIX) pacTeHuid. Mx
reHoTun — Aa. Paciiernsienue B moToMcTBe, 6Ju3Koe K 3 : 1, moATBep>KAAeT 3TO MPeoI0KEeHHUE.
2. Cpenu pacteHHil ¢ Kpyryiod (opMoOl IIJIO0OB UMEKOTCS TeTepo3uroTsl (Aa) u

romo3urotsl (AA). Ilockonmbky B F» mpu MOHOTHOpPUIHOM CKpEIIMBAaHUM HaOIIONaeTCS
pacuienjeHye o reHoTuIly B npornopuuu 1 :2 : 1, To TeTepo3UroTHhIX pacTeHUI JOKHO ObITH
OT OOIIETr0 YMCIIa PACTEHUIA C IOMUHAHTHBIM MPH3HAKOM, T.€. 92290 - 2/3 = 61500, wu B 2 paza
OoJIbllle, YeM pacTeHUH ¢ pereccuBHBIM mpu3HakoM: 31750 - 2 = 63500.

OrtBert: ['eTepo3uroTHsIx pacteHuii 0p110 mpuMepHo 62500.

Tema: « Pemmienue 3a1a4 Ha TUrHOPHUIHOE CKPeNIMBAHUEY.

3agaua 1

Hanmcate BO3MOXHBIE THUIBI TaMeT, NPOAYLHPYEMBIX OPraHU3MaMHU CO CIEIYIOIIUMHU
renotunamu: AABB, CcDD, EeFf, gghh (rens! HacnenyroTcst HE3aBUCHMO).

3amaua 2

Y MOpCKMX CBHHOK TI'€H YEpPHOH OKpacku mepcTtd W JIOMUHHPYET Haj alulelIeMw,
o0yciaBnuBarommM Oenyto okpacky. KopoTkomepcTHOCTs onpeaenseTcs JOMUHAHTHBIM T€HOM
L, a UIMHHOWIEPCTHOCTh €ro pelecCUBHbIM asuieneMl. ['éHbl OKpacKu W JJTMHBI MIEPCTH
HACIIEAYIOTCS HE3aBHCHMO. | OMO3WTOTHOE dYepHOE KOPOTKOIIEPCTHOE IHKUBOTHOE OBLIO
CKPEIICHO C TOMO3UTOTHBIM O€JbIM JJIMHHOIIEPCTHBIM. Kakoe MOTOMCTBO MOJyYUTCS OT
BO3BPATHOTO CKpEIMBaHus CBUHOK U3 Fi ¢ poaurensckoit 0co0bi0?

Tema: Pemenue 3a1a4 no MoaAuGuKaAUMOHHOH H3MEHYHBOCTH.

[Toctpoiite rpaduk BapualmOHHON KPUBOW UCIIOB3YS IaHHbIE BAPUAIMOHHOTO PsJia .
BricunTaliTe cpenHee 3HaUCHUE IIPU3HAKA.

B rpynne 2 yenoBeka umerot poct 160 cMm, 8 uenosek- 170 cm, 12yen- 175 cm, 5 yen-180cm u 1
yesoBek- pocT 190 cm

Bapuanra, v

YacToTa BCTpPCHACMOCTH, P

A
v
M= Y(v*p)=
n
Hopwma peaxiuu cOCTaBisieT OT ... 10 ...

Tema: OmnpeneneHne MJIOMIAAH HACAXKIAEHMHA I BOCIHPOU3BOJACTBA KHCJIOpPOAa B
armocgepe CBoero perumoHa MpoKUBaAHUS

3anmava. Onpenenure HEOOXOIUMYIO TUIOMIAIb 3€JIEHBIX 30H B TOPOJaxX M BOKPYT TOPOJOB st
BOCIPOM3BOJCTBA KHCIIOPO/A, PACXOJyEMOrOo B pe3yjbTaTe [bIXaHUS JTIOABMH MU pabOThI
JIBUraTeleil BHYTPEHHErO CrOpaHMs, a TaKKe Maccy IMOIJIONaeMOro YrJeKUCIOro rasa u
BBIJIETISIEMOTO KUCIIOPOAA.
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Tema: Pacuer cpoka ucyepnaHusi IPUPOAHBIX PeCypcoB

3ananue: OneHUTEe CPOK HCUEpIaHUs MPUPOAHOIO Pecypca, €Clid U3BECTEH YpOBEHb JA00BIYM
pecypca B TEKyIIeM oAy, a MOTpedIeHHe PecypcoB B MOCIEAYIOIUE Topl OyIeT Bo3pacTaTh ¢
3aJJaHHOM CKOPOCTBIO MPUPOCTA €XKErogHoro norpedienus. Kakoil npupoaHsiii pecypc nuMeer
caMblii JOJITUNA CPOK HCUEPIIAEMOCTH U KAKON — HAUMEHBIINMI?

Wudopmarius, HeoOXoaumMast JUisi pEIIeHHUs:

Pecypc 3anac pecypca Q, Jo6wua pecypea q, | I[Ipupoct o6bema
MJIPJ.T MJIPJII T /TOJT noTpeOaeHus
pecypca TP, % B roa

KamMenHslil yroyib 6800 3,9 2

[IpupoaHslii ra3 280 1,7 1,5

HedTp 250 3,5 2

Kemeso 12000 0,79 2,5

Docdop 40 0,023 1,8

Jiist pacdera BOCIOIB30BATHCS (POPMYIION CYMMBI WICHOB psifia TEOMETPHUIECKOM MPOrpeccun

_ ((1+%)t—1)-q
=T
100

rae Q — 3amac pecypcoB, q — rojoBas 100s14a pecypca, TP — npupoct norpebienus pecypcea, t —
YHCJIO JIET.

JlorapudmupoBanue Bbelpakenust ans Q naer cienyromryro ¢GopMyny Al pacdyera cpoka
ucuepnaHus pecypca

In((?f;};)+1

I.n(l-t—%)

t =

Tema: OnpenesieHre HOPM PAUMOHAJIBHOIO TUTAHUS.

Ilenb  paGoThl: OLEHUTh OJHOAHEBHOE MEHIO, OIPEACIUTh €ro COOTBETCTBHE HOpPMaM
palMoOHATFHOTO TUTAHUSI.

[TuieBoii palinoH JOKEH COOTBETCTBOBATH CIIEAYIOIIUM TpeOOBAaHUS:

1) sHepreTHUecKasi IEHHOCTh PaIlioOHa JIOJHKHA TIOKPBIBATh SHEPrOTPATHI OPTaHU3Ma;

2) nu1a J10JKHA ObITh cOaaHCHPOBaHHOMU (ONKH, )KUPBI M YIII€BOABI B cOOTHOLIEHUH 1:1:4);

CpeanecyTo4yHbie HOPMbI (PU3HOJIOTHYECCKUX NOTPEOHOCTEH B MUIEBbIX BelIECTBAX H
JHEPTUM /IJIsl NOAPOCTKOB (TabJ1. 1)

BemecrtBa 14-17, 1oHo1IH 14-17,
JAeBYLIKH
DHeprus, KKai 3000 2600
benku, T, B TOM 4KCIie )KMBOTHBIE %8 20
7 59 54
Kupsl, r 100 90
VriueBojsl, T 425 360

omHocumenvHas nompedHocms Ha 1 KT Macchl Tela cOCTaBiseT B Oenkax y nmereit crapuie 11
ner — 2,5-2 r., xupa — 1,5 r., yrneBogoB — 10-15 .
3) Pesxxum nutanus (tadm. 2)
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Mpwu TpexpazosomMm Mpwu yeTepexpa3o- Mpu naTupazoeom
AUTaHUM EOM NUTaHUM NUTaHWM
MNpuen KanopWia- Kanopwi- KanopMii-
AN 4Yacskl HOETS yacsl HOSTe Yach: HoeTs
o= CYTOYHOro T CYTOYHOTO R CYTOYHOTD
pauyuoHa, paumoHa, paumoHa,
%% Yo %%
Saetpak (1) 8 30 8 30 8 25
SasTpac (1) == == = = 11 10
Cten 12—13 A0 12 35 13—14 30
MNonpHuk — — 16 10 16—17 10
YauH i8—189 30 20 25 20 25
XoJ1 paboThl:

CocTtaBpTe U OLIGHUTE COOCTBEHHBIM CYTOYHBIN MUIIEBOW palMOH (MCIONb3ysS TaOIUIlb),

BBITIOJITHHUB IIPU 3TOM CICAYIOIIUC OTallbl:
a) HpI/IMepHOG MCHIO-pACKIIaAKa CYTOYHOI'O IMMNIICBOI'0 palluoOHa

Ta0Omuma

DHEProleHHOCTh,
KKaJl

[Ipuém nuim u Bec, | benku, | XKupsl, | Yriesonsl,
MCHIO r r r r

6) HO,Z[C‘H/ITaI‘/'ITC CYMMApHOC€ KOJHUYCCTBO U COOTHOIICHHC 66J’IKOB, JKHUPOB U YIJICBOOOB,

CPaBHMTE C IaHHBIMHU (Tabi. 1);

[urtatensuple | Coaepkanue CootBeTcTBHE % ot ob1ero CootBercTBHE
BEILIECTBA B CyTOYHOM BO3paCTy COJep KaHus MHUT. COOTHOLLCHHIO
palMoHE, T. BEILIECTB (1:1:4)
benku
Kupot
Yriaesoasl

B) ONPENEIIUTE DSHEPreTUYECKYl0 IIEHHOCTh KaXJoro npuéMa MHUIMM U €ro MpPOIEHTHOE
OTHOIIEHHE K CYTOYHON SHEPreTHUECKON IIEHHOCTH PALlMOHA, CPABHUTE C TaOJIULeH 2.

IIpuem numm

DHepreTudeckas
IIEHHOCTh

% ot
cyTouHoi DL

CoOTBEeTCTBUE
PEKUMY TUTAHHS

3aBTpak

2 3aBTpakK

Oben

IMonmank

VYkuH

Htoro

CnesaiiTe 001Mii BHIBOA M JaliTe PEKOMEHAAIUH 10 ONTHMHU3ALMU NUTAHUSA.

BriBon:

1. SHCpFeTI/I“ICCKaﬂ IOCHHOCTh MCHIO COCTaBJIACT

COOTBETCTBYET) BO3pacTHOM HOpMeE (Ha

2. CopaeprkaHue MUTATEIBHBIX BEIICCTB

benkos
Kupos

I. COOTBETCTBYET (HE COOTBETCTBYET) BO3pAaCTHOM HOpME (Ha
I. COOTBETCTBYET (HE COOTBETCTBYET) BO3pACTHON HOpMeE (Ha

4TO
KKaJl.)

COOTBETCTBYET (HE

___r)
T.)
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Yriesonos I. COOTBETCTBYET (HE COOTBETCTBYET) BO3PACTHON HOpME (Ha
T.)
CopepxaHue MUTATENbHBIX BELIECTB COOTBETCTBYET (HE COOTBETCTBYET) COOTHOLIEHMIO 1:1:4
3. PexuM nurtaHus COOTBETCTBYET (HE COOTBETCTBYET) HOpPMaM pPAlMOHAIBHOIO IMHUTaHUS,

4. PexoMmeHaanuy 1o ONTUMHU3ALUU [TUTAHUS
l.
2.
3.

Tema: U3yuyeHune BIUSTHUS 3aCOJIEHUS MOYBbI XJIOPHIAMH HA 3J1aKOBbIE PACTEHHUS
[ToaroToBka cooOLICHHUS:

[Ipobnema 3acOnEHHOCTH MTOYBBI

BrvsiHre XJI0pHUIOB Ha 371aKOBBIC PACTEHHUSI

MaTepI/IaJIBI 1 METOAbI UCCIICAOBAHUA

XoJl uCCIIeTIOBAHUS ¥ CXEMa OIIbITa

O0paboTka 1 00CyKIEHUE PE3yIbTaTOB

JJABOPATOPHASA PABOTA
Tema «Bausinue a0moruMyeckuXx (PAKTOPOB Ha 4YeloBeKa (BJAXKHOCTb BO31yXa
TMOMeIeHuit)»

Bopsiable napel Bcerja B TOM WIM HHOM KOJIMYECTBE COIAEPKATCS B BO3JyX€, YBIAXKHSs €ro.
B xwibIX nomemeHusX TeMmIepaTypy BO3IyXa HU3MEPSIOT MOCEpEIMHE KOMHAThI HAa BBICOTE
1,5M ot nosna. CpeiHIO CYTOYHYIO TEMIIEpaTypy BO3/lyXa BBIBOJAT U3 psaa HaOIr0AeHUI
(yTpom, 1HEM, Be4epOM, HOUBIO) JieJIeHUEeM O0MIel CyMMBI TEMIIEpAaTyp Ha YKCIIO ONPEIEICHUH.
AOGCONIOTHYIO BJIQKHOCTh NMPH paboTe ¢ aCMUPALUOHHBIM ICUXPOMETPOM BBIYUCISIOT IO
dbopmyie
K=;‘1—0=5-{:—:1J-%__ (1.2)
roe K — HcxonMAad a0COMFOTHAY BEISEHOCTE]

J, — MAKCHMATBPHOS HANPAKCHHE BOJAHBIX HAPOE NPH TeMIEpPaType

BETaEHOTO TepMOoMeTpa (Taom. 2), /i
0.5 — MOCTOAHHEBIN TICHNPOMETPHYeCKHH KoaddHIEeHT;
— TeMIepaTyvpa CYXEOro TepniomeTpa, ~C;
] — TEMMOepaTVpa BISEHOTO TepuonMeTpa, ]
B — fapoMeTpHYEecKOs OARIEHHEE, MM PT. CT.]
760 — cpeaHee DApPOMETPHYSCKOS JABISHMS, MM PT. CT.
[lepeBon HaleHHONW aOCOJIOTHON BIQKHOCTH B OTHOCHUTEIbHYIO BIAQXKHOCTH IPOU3BOIST
no ¢opmyie
R =Ax 100/F,
rac R - nuckomas oTHOCHUTEIILHAS BJIaXXHOCTBD,

A - abcoroTHas BIAXKHOCTE,
F - makcumanbHas BIaXXHOCTh IIPU TEMIIEPATYpPE CYXOro TEPMOMETpA.

Tabmumna 2



33

RAasnexwwe p M NNOTHOCTL p HACKILEHHBIX NAPOB BOAL
NpWM paanM4YHbIX TeMneparypax t

P p
t, °C m—p P —— P
xlla of, oF: r/m klla pT. o, r/mM

0 0,611 4,58 4,84 17 1,94 14,53 14,5
1 0,656 4,92 0,22 18 2,06 15,48 15,4
2 0,705 5,29 5,60 19 2,19 16,48 16,3
3 0,757 5,68 5,08 20 2,84 17.54 17.3
4 0,813 6,10 6.40 21 2,48 18,6 18,3
5 0,872 6,54 6,84 22 2,64 19,8 19,4
6 0,934 7.01 7.3 23 2,81 21.1 20,6
7 1,01 7,57 7.8 24 2,99 22.4 21.8
8 1,07 8,05 8,3 25 3,17 23,8 23,0
a9 1,15 8,61 8.8 30 4 24 31.8 30,3
10 1,28 9,21 9.4 40 7,87 55,3 51,2
11 1,81 0,84 10,0 50 12,3 92.6 83,0
12 1,40 10,52 10,7 60 19,9 149,.4 130
13 1,50 11,23 11.4 T0 31,0 233,7 198
14 1,59 11,99 12,1 80 47.3 355,1 203 |
15 1,70 12,79 12,8 90 70,1 925,8 424 |
16 1,81 13,63 13,6 100 | 101,83 | 760,0 598 |

3amaua

OHpe,I[eJII/ITb a6COHIOTHyIO nu OTHOCHUTCIIBHYIO BJIQAJKHOCTH IIPUTCMIICPATYPC CyXoro

tepmometrpa 17 °C, BrmaxHoro tepmomerpa 11 °C, 6Gapomerpudeckom naBieHUH 750 MM PT.
CT.

3Has 3HaUYE€HHWE OTHOCHUTENbHON BIaxkHOCTH R= 62 % utemmneparypy cyxoro tepmomerpa 20°C
(B= 764 MM pT. cT.), onmpenenuTh TEMIEPATypy BIAKHOTO TEPMOMETPA.

Tema «Onpenesenne BuTamuHa C B NPOAYKTAX NUTAHUD)

Xox paboTshl:

1) ormepseM 20 MJI TOTOBOTO MJIM CBEXEOTXKATOTO COKa (amenbcuH, OoJrapckuil meper,
CMOpOJIMHA) U pa3basisieM ero Boaon 10 o0béma 100 mi;

2) noGamsieM 2 MJI KpaXxMallbHOTO KJIeicTepa;

3) noGapnsem mo karsiMm S % pacTBopa #olla 10 TOSBJICHHS CHUHETO OKpalllMBaHUsA, HE
ucyesatomiero B redeHuu 10-15cek.

Kak Tonpko 0] OKHCIMT BCIO aCKOpPOMHOBYIO KHCIIOTY, CIEIylollas Karulisd Mpopearupyer ¢
KpaxMajoM, OKpaCUB pacTBOP B CUHUH IIBET.

[Tpunoxxenne 1
Koxuduxkarop (mpuMepHbIii NepevyeHb) OLEHOYHbIX CPEACTB JJIfl OLeHKH 3HAHUI,
YMEHHil H YPOBHA C()OPMUPOBAHHOCTH KOMIIETEHIIUI

MNe n/n Tun oyenournozo Kpamxas xapakmepucmuka oyeHouHozo Ipeocmasnenue
Koo cpedcmea cpedcmea OYEHOYHO20 CpedCcmed 8
OYEHOYHO20 gonoe
cpedcmea
1. Henosast u/wm | CoBMecTHast  JesTeNbHOCTh  rpymmbl | Tema  (mpoOriema),
poJicBasa urpa 06yqa101u14xc51 n npenoaaBarcyiss 1OoA | KOHIOCHIHUA, pOJIn U
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yIPaBJICHUEM TPEIOAABATENS C IEIBI0 | OYKUIACMBIN
peneHHs y4eOHBIX U | pe3ysbTaT
npodeCcCHOHATHLHO-OPHEHTUPOBAHHBIX
3aj]a4u IMyTeM HTPOBOTO MOJICIUPOBAHHMS
peaslbHOM  TPOOJIEMHOW  CHUTYAaIlHH.
[To3Bomsier OLICHUBATh yMEHUE
aHAJIM3UPOBaTh M pellaTh THIIUYHBIC
npodeCCHOHAIbHBIC 3aJ1a41

Keiic-3amaua Y4eOHbIit Marepuall nojaaercs | 3aaHus JUISL
CTyJICHTaM B BHUJE NpoOJieM (KEHCOB), B | pelIeHus  Kehc -
KOTOPBIX OOYyYarolMMcs MpeaiaraeTcs | 3aJa4u

OCMBICIIUTh pealbHyI0
npoEeCCUOHATIBHYIO ~ CUTYallUI0  JUIA
pelIeHUsT JaHHOW TpoOIeMbl. 3HAHUSA
npuodperaroTces B pe3ynbTare
aKTHBHOM W  TBOPYECKOHW  pabOTHI:
CaMOCTOSITENILHOTO OCYILIECTBIICHUS
nenenonaranus, cbopa HEOOXOAUMOI
uHpopMaluy, ee aHalu3a C pa3HbIX
TOYEK 3PEHUS, BBIABM)KEHUS TUIIOTE3BI,
BBIBOJIOB, 3aKJIFOUEHUS, CAMOKOHTPOJIS
mpolecca MONyYeHUss 3HaHWM M ero
pE3yJIbTaTOB.

Komnoksnym

Cpenctso KOHTPOJIS YCBOEHUS
y4eOHOrO Marepuaia TeMBbl, pasjena
WA paszzuenos JUCLUIIINHBI,
OpPraHM30BaHHOE Kak ydeOHOe 3aHATHE
B BHUJIe COOECEOBaHUs MPENoJaBaTes
¢ 00y4arOUUMHUCS.

Bompocs! 1o remam
/ paznenam
JUCIUILINHEI UIH
PO eCCHOHAIBHOTO
MOJTYJISI

KoHntposbHas
pabota

Cpenctso IIPOBEPKHU YMEHUH
OPUMEHATh MOJYyYeHHbIE 3HAaHUS JUIS
pelIeHusl 3a/ad OIpPEETICHHOrO THIIA
110 TEME WJIM Pa3Jieny

Kommekt
KOHTPOJIbHBIX
3aJlaHui
BapUaHTaM

1o

Kpyrusiit cromn,
JUCKYCCH,

JUCIIYT,
1e0aTel

O1eHOYHBIE CPENCTBA, ITO3BOJISFOIINE
BKJIIOYUTh OOY4YalOUIMXCS B IPOLECC
o0CyX/eHusi  CIHOpPHOTO  BOIPOCa,
npoOJeMbl W OIEHUTh HX yMEHHE
apryMEHTHPOBATh COOCTBEHHYIO TOYKY
3peHMsI

Ilepeuenn
JTUCKYCCHOHHBIX TEM
JUTS MIPOBEICHUS
KpYTJI0Tro cToIa,
JIICKYCCHH,
JIUCITyTa, 1e0aToB

IToptdoamo

IleneBass mopbopka paboOT CTyAEHTa,
pacKphIBaOMIasi €ro HWHINBUIYaJbHBIE
o0Opa3oBaTesbHbIE JOCTHKEHHS B OJHOM
WIA HECKOJIbKAX yYeOHBIX AMCIUTUINH,
B IPO(eCCHOHATBHOM MOAYJIE.

Crpykrypa
noprdonuo

[Ipoexr

KoHeuHbII NpOAYKT, MOJIydaeMbldl B
pesynbTaTe IJIAaHUPOBAHMS "
BBITIOJTHEHUSI KOMILJIEKCa Y4EeOHBIX U
HCCIIE0BATEIbCKUX 3aJlaHuM.
ITo3Bomsier OLICHUTh YMEHUS
00yJaromuxcst CaMOCTOATEIILHO
KOHCTPYMpPOBaTh  CBOM  3HAaHHA B

Tema rpynmoBbIx
u/unu
MHIUBUAYAIbHBIX
IIPOEKTOB
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NpOLIECCe  PEUICHUS  MPAKTHYECKHUX
3a/1a4 ¥ MpoOJieM, OPUEHTUPOBATHCS B
UH(QOPMAIIMOHHOM  TIPOCTPAHCTBE H
YPOBEHb copMHPOBaHHOCTH
AQHAJMTUYECKUX,  MCCIIEOBATEIbCKUX
HaBBIKOB, HABBIKOB IPAKTHYECKOTO |
TBOPYECKOTO  MBIIUICHUS.  MOXeT
BBIIOJNHATBECS. B MHAWBUIYAIbHOM
HOPSIIKE WIM TPYNION 00yYaroIUXCsl.

Pabouas
TETpaIhb

JMaakTHYeCKUM KOMILICKC,
MpeaHa3HAYEHHbIN IS
CaMOCTOSITEIIbHOW PaObOThI
00yyJarouerocs 1 Mmo3BOJISIOIINMA
OIICHUBATh YPOBEHb YCBOCHHUS M
yueOHOro Marepuaia

O6pa3er paboueit
TeTpaau

Pa3znoypoBHeB
bIe yueOHBIC
3a/1a4u U
3a/laHus

PasznuyaroT 3agauun U 3a1aHUA:

a) pernpoaYKTUBHOTO YPOBHSI,
MO3BOJISIONINE OLICHUBATD U
JMarHOCTUPOBATh 3HAHUE
(dakTraeckoro marepuaia (6a3oBbie
MOHSITUSI, AITOPUTMBI, (DaKThI) U
YMEHHE MPaBUIbHO UCTIOIb30BaTh
CHelHaTbHbIE TEPMUHBI U TIOHATHS,
y3HaBaHUE OOBHEKTOB U3yYCHUS B
paMKax OIIpeeN€HHOrO0 pasjiena
JVICIIUTUIHHEI,

0) PEKOHCTPYKTUBHOT'O YPOBHS,
MO3BOJISIONINE OLEHUBATH U
JTUArHOCTUPOBATh YMEHUS
CHUHTE3HPOBATH, AaHAITM3HPOBATH,
00001maTh pakTHUECKuil 1
TEOPETUYECKUI MaTepHall ¢
(bopMyIHpOBaHNEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM NTPUYNHHO-
CJIEZICTBEHHBIX CBSI3€iHi;

B) TBOPYECKOTO YPOBHS, TIO3BOJISFOIINE
OLIEHUBATh U AUAarHOCTUPOBATh YMEHHUS,
WHTETPUPOBATH 3HAHUS PA3ITHIHBIX
o0nacreil, apryMeHTHpPOBATh
COOCTBEHHYIO TOUKY 3pEHHUS

Kommnekr
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHui

10.

PacuetHo-
rpaduueckas
pabota

Cpexnctso IIPOBEPKU yMEeHUuM
INPUMEHSTh TIOJyYeHHbIE 3HAHUS IO
3apaHee ONPEJEIICHHONM METONMKE JUIs
pelieHus 3aqad  WIM  3aJlaHui 10
MOJ1YJIFO WJIU IUCLUIUIMHE B LIEJIOM.

Kommnekt 3amanuit
JUIS  BBITOJHEHHS
pacyeTHo-
rpaduyeckoit
paboThI

11.

Pedepar

[IponykT camMOCTOSITENbHOW PaOOTHI
CTyJEHTa, TMPEACTABISAIOMUNA  coOO0i
KpaTKoO€ HU3JIOKCHHUEC B IIHMCHBMCHHOM
BUJIE MOJIYYEHHBIX pe3yabTaTOB
TEOPETUYECKOTO aHanu3a
ONpENIEIEHHON  TeMbl, TJ€  aBTOp
pacKpbIBaeT CyTh nccienyeMon

Tewmbl pedeparon
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npoOiaemMbl,  NPUBOAUT  Pa3JIMYHbIC
TOYKH 3pEHMsI, a TaKkXKe COOCTBEHHbIE
B3IJISAIbI HA HEE.

12. Hoxkmnan, [Iponykt camoctosaTenbHOl paboThl | Tembl JIOKJIaJ0B,

cooOmeHne CTyJICHTa, TPEACTABIAIOMUNA CcOO0H | COOOIIeHUI
nyOoInyHOe BBICTYIUJICHHE 1o
IPECTaBICHUIO MOJTyYEHHBIX
pe3yNbTaTOB PpELICHUs OIpeaeIeHHON
TEMBI.

13. CpencTBo KOHTpOJIs, OpraHu30oBaHHoe | Bompockl mo Temam
CobecenoBanu | Kak crienpaipHas Oecena / pa3nenam
e IpenoaaBaress ¢ 00yJaroumMcs Ha JUCIUTUIUHBI

TEMBI, CBSI3aHHBIE C U3y4aeMOM
JTUCIUILIMHOM, U pacCYMTaHHOE Ha
BBIACHEHHE 00HEMA 3HAHMIA
00y4aroIIEerocs 1o OnpeaeNI€HHOMY
paszeny, TeMe, mpolsemMe H T. II.

14. TBopueckoe | YacTHUHO periaMeHTHPOBAHHOE Tembl rpynmoBbIX

3aJlaHue 3aJlaHNe, IMEIOIee HECTaHAapTHOE u/unu

peleHre 1 Mo3BoJIsSIoNIee WHIUBUAYAIbHBIX
JTUArHOCTHPOBATh YMEHUS, TBOPUYECKUX
WHTETPUPOBATH 3HAHUS PA3IUYHBIX 3aaHui
oOnacTeil, apryMeHTUPOBATh
CcOOCTBEHHYIO TOUKY 3peHus. Moxer
BBITIOJTHATHCS B MHIUBUTyaTbHOM
MOPSIKE WIH IPYNION 00yUYaroIuXcst

15. Tect CpencTBo KOHTpOJIsi, HanpaByieHHoe Ha | DoHp TECTOBBIX
MIPOBEPKY YPOBHS OCBOCHHUS 3aaHui
KOHTPOJMPYEMOTO TEOPETUIECKOTO H
MPAKTUYECKOT0 MaTepuaa 1o
JTUIAKTHYICCKAM SMHHUIIAM
JTUCITUTIIMHBI UM POPECCHOHAIBHOTO
monyinsa. Cucrema
CTaHJapTU3UPOBAHHBIX 3aJaHHM,
MO3BOJISIONIAsT aBTOMATH3HPOBATh
MPOLEAYPY U3MEPEHHS YPOBHSI 3HAHHIMA
U YyMeHu# o0yyaroumxcs

16. Occe CpenctBo, MO3BOJSIOIIEE  OLEHUTH | TemaTHka scce
yMeHHEe OOydarolerocs MNUCbMEHHO
u3Naratb CyTh MOCTaBICHHOU
poOIEMBI, CaMOCTOSITEIIbHO
MPOBOAMTH aHATH3 ITON MPOOIEMBI.

17. [IpakTrueckue | IT0 3amaHusi, C MOMOIIBIO KOTOPBIX Y | Buawl: HaOmoaeHue,
paboThI yUanmxcs dbopmupyrorcs U | U3MEpPEHUe,  OIBIT,
(pakTHYECKOE | pa3BUBAIOTCS NpaBUIbHBIE | KOHCTPYHPOBAHUE H
3aJlaHue) MPAKTUYECKHUE JCHCTBUS. Ip. 3aJaHds s

MTPAKTUICCKIX
pabot

18. JlaGopaTopHble | DTO TPOBEACHUE YYAIIUMHCS T0 | 3agaHus TUTST
paboThI 3a[JaHUI0 TPEMNoJiaBaTeNsl OMBITOB C | JTa0OpaTOPHBIX

WCITOJIh30BAHUEM npuoopoB, | paboT
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IIPUMEHEHUEM MHCTPYMEHTOB U APYTUX
TEXHUYECKUX NPUCIIOCOOICHUH.

19. Tpenaxep Texnnveckoe cpeicTBO, KOTOPOE Komriekt 3ananuii
MOJKET OBITh UCTOIB30BAHO IS JUtst paboThI Ha
KOHTPOJIsSl IPUOOPETEHHBIX CTYIEHTOM | TPEHaKEpe
npodecCHOHALHBIX HABBIKOB H
YMEHH 110 YIIPABJIEHUIO KOHKPETHBIM
MaTepUaJIbHBIM 00HEKTOM
20. Otuetsl mo | CpeacTBo  KOHTPOJIA, TO3BOJsitomias | Buaer  pabor wu
MPaKTUKaM oOyyaromemMycss TPOJIEMOHCTPUPOBATH | 3a1aHUS Ha
0000IICHHBIC  3HAHUSA, YMEHHUS U | YICOHYIO u
NPAaKTUYECKUH OMBIT, MPUOOPETEHHBIE | POU3BOJCTBEHHYIO
3a BpeMs MPOXOXICHHUS Y4eOHOM U | MPAKTHKY
IPOM3BOJICTBEHHON mpakTHK. OTYeTh
1o MPaKTHKaM MO3BOJISIIOT
KOHTPOJIMPOBATh B 11esioM ycBoeHue OK
u 11K o6o3nauennbix B [IIICC3.
21. KonTent- AHanu3 ¥ OlleHKa B COOTBETCTBHH C [Tepeuenn
aHaIu3 KPUTEPUSIMH JJOKYMEHTOB (JKypHAJIOB JIOKYMEHTOB
JOKYMEHTAIIMH | TEOPETHYECKOTO U MPOU3BOJCTBEHHOTO | MOAJIEKAIINX
00y4eHus, XapaKTePUCTUK, TBOPUECKUX | aHAIHU3Y, KPUTEPUU
paboT, THEBHUKOB U OTYETOB 10 OLIEHKHU
npaktuke, BKP u np.),
CBUJIETEJBCTBYIOMIUX 00 YPOBHE
KOMIIETEHTHOCTH 00Yy4aroIierocs.
22. HuctpymeHT cOopa nHbopManuu ais [enb, 00BEKTHI
HaOmronenune yCTaHOBJICHHS (PAKTOB HaOJIIOIeHN,
oOpaszery imcTa s
(bUKCUpOBaHUS
pe3yIbTaToB
HaOIIOCHUS
23. 3ananue Ha | [Tlepeuenn OCHOBHBIX Bonpocos, | BKP 1o
BKP KOTOpBIE JIOJDKHBI OBITH PACKPBITHI B | CHEIHAIBHOCTH
(nunmoMHBI | pabote, a Takke yka3aHus Ha ocHoBHbIE | CIIO
MIPOEKT, nH(OPMAaLIOHHBIE UCTOYHHKH.
TUTIIIOMHAs
paborta)
24. DK3aMeH CpencTBo KOHTpoJIS, IIpeiHa3HauyeHHoe | Bompock! mo Temam

JUIs BBIICHEHHE 00beMa 3HaHUH U
YMEHHH 00yJaromerocs 1no
JUCLUIUINHE

/ paznenam
JUCHUITIINHBI




