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1. IHACIIOPT
KOC no Y] COO0.02.03 buosiorus

(K00 u HazéaHue OUCYUNIUHDBL)

1.1.0O01mme moaoKeHus

KontponbsHo-onenounsie cpeactsa (KOC) npennasHadeHsl s KOHTPOIS U
OIICHKH 00pa30BaTENbHBIX JOCTHXKEHHM 0O0YyYaronIuxcsi, OCBOMBIIMX MPOTPAMMY
yaeoHor mucruminabpICO0.02.03 bruonorus.

KOC Bkit04alOT KOHTPOJBHBIE MaTe€pUaibl JJis TPOBEICHUS TEKYIIETO
KOHTPOJISL ¥ MPOMEXKYTOYHOU aTTecTallii B (opMe KOHTpoIbHOU paboThl (1 ce-
MeCTp), IK3aMeHa (2 ceMecTp).

KOC pa3paboTraHbl B COOTBETCTBHH C:

obpazoBatenpHol nporpammoit CIIO no cnennanbHocTH 19.02.11 TexHono-

T'Usl IPOJYKTOB MUTAHUS U3 PACTUTEIBHOIO ChIPbS;
nporpammel yueonoi gucuumuinasl CO0.02.03 buonorus.

1.2. Pe3yJIbTaTbI OCBOCHUSA JTUCHHUIVIMHBI, NOMJCKAIINEC IIPOBCPKE

PesyabTartsl HaumeHoBaHMe 3jieMeHTAa yMeHHi/3HA- OcHoOBHBIE TOKa3aTeJIN OLIEeHKH
o0yueHust HUI pe3yJbTaTOB
(ocBOEHHBIE
yMeHHs1, YCBO-
e¢HHBbIC 3HAHMS,
NPaKTHYeCKUi
OIBIT (IPH HA-
JIHYHH)
V1 pacKpeIBaTh COAEP)KAaHHE OCHOBOIIOJAraro- | TPAMOTHOCTh TOJIKOBAaHHMA U IIPH-
KX OMOJOrMYECKUX TEPMUHOB U IOHSTHUH: | MEHEHHS OMOJIOTHUECKUX TEpPMU-
JKU3Hb, KIJIETKa, TKaHb, OpraH, OpPTraHH3M, | HOB U TIOHATHI B IpoIecce pele-
BUJ, MOMYyJSLHs, SKOCHCTEMa, OWOLIEHO3, | HUA MOCTAaBJICHHBIX 3a/1a4;
ouocdepa; merabonm3M (0OMEH BEIIECTB W | pa3paboTKa IiIoccapust
MpeBpaIleHue dHEPTrUu), ToMeoctas (camo-
perymsinus), bnocuHTe3 OejKa, CTpPYKTypHast
OpraHu3alys )KUBBIX CUCTEM, IUCKPETHOCTb,
CaMOpETYJIALINS, CAMOBOCIIPON3BEAeHNE (pe-
MPOAYKIHA), HACIEICTBEHHOCTb, M3MEHYH-
BOCTb, SHEPro3aBHCHMOCTb, POCT U pPa3BH-
THE, YPOBHEBAsI OPraHU3AMAX
y2 pacKkpbIBaTh COJIEp’KaHHE OCHOBOIIOJIATal0- | MHTEPIPETAlus Pe3yIbTaTOB H3Y-
MHUX OHONOTMYECKUX TEOPUH M THUIOTE3: | YeHHsS TEOpUH W THUIOTE3 TpH 3a-
KJIETOYHOH, XPOMOCOMHOH, MYTAallMOHHOM, | IIOJIHEHUH TaOJIUI B COOTBETCTBUHU
SBOJIIOLIMOHHOM, MPOUCXOXKACHUS >KU3HU U | C TEMATUKOM 3aHATHS
YesloBeKa
v3 PacKpbIBaTh OCHOBOIIOJIATAIOIINE OHMOJIOTH- | HHTEPIPETalHs pe3yiIbTaTOB HU3Y-
YecKHe 3aKOHbI U 3aKOHOMEPHOCTH (I.MeH- | yeHus1 OMOJIOTHUECKHX 3aKOHOB H
nens, T.Moprana, H.J.BaBunoBa, J.I'ekke- | 3aKOHOMEpHOCTEH TIpU pELICHUH
151, @ .Mronnepa, K.Bapa), rpanuisl ux npu- | OHOJIOTHUECKUX 33434
MEHHMMOCTH K JKMBBIM CUCTEMaM
v4 BBIJICJISITh CYIIECTBEHHBbIE IPU3HAKU BHUPY- | ONHCAHHE BO3HUKHOBEHUS MHOIO-
COB, KJIETOK INPOKApUOT W JYKAapHOT; OJ- | 00pa3us OpraHU3MOB U MX B3aUMO-
HOKJIETOUHBIX U MHOTOKJIETOYHBIX OpPTaHU3- | AEHCTBUE C OKpYy)Kamoleh cpenon
MOB, BHJIOB, OMOTI'€OIICHO30B M HKOCUCTEM; | IPH 3AIOJHEHHM TAOJIHI B COOT-




0COOCHHOCTHU MPOLIECCOB OOMEHA BEIIECTB U
MPEBpalICHUs] SHEPTUU B KJIETKE, (POTOCHH-
Te3a, IUIACTHYECKOTO W DJHEPreTUYECcKOro
oOMeHa, XEMOCHHTE3a, MHTO3a, Meiio3a,
OIUTOJIOTBOPEHHS, PAa3BUTHA H pPa3MHOXe-
HUS, WHAWBUAYAILHOTO Pa3BUTHUS OpPraHH3-
Ma (OHTOreHesa), OOprOBI 3a CyIIECTBOBa-
HHE, ©CTEeCTBEHHOTO OTOOpa, BHI000pa3o-
BaHUsI, TPUCIIOCOOJICHHOCTH OPTraHU3MOB K
cpeae OOWTaHUS, BIUSHHUA KOMIIOHEHTOB
IKOCHCTEM, AHTPOIIOTCHHBIX H3MEHEHUI B
IKOCHCTEMaX CBOEH MECTHOCTH, KPYroOBO-
poTa BEUIECTB M IPEBpAIllCHHE HEPTHH B
ouochepe

BETCTBUU C TEMATHKOMW 3aHSTHS;
aHajgnu3 OCOOCHHOCTEH WHIWBUIY-
AJIBHOT'O pPa3BUTUA OpPraHUu3MOB B
Pa3IUYHBIX YCJIOBHSX TPU pellie-
HUM OMOJIOTUYECKUX 33134,
ompeJiesieHre Mep sl MoJIepiKa-
HUSl yCTOMYMBOTO pa3BUTHI OWO-

cheprr

v5

MPUMEHSATh TIOJy4YeHHBIE 3HAHWUS TSI 00b-
SICHEHHMST OMOJIOTMYECKUX IpoLecCCOB U AB-
JIEHUH, AJIA NPUHATUAS NPAKTUUYECKUX PeEIie-
HUH B MOBCETHEBHOW XU3HU C ENBI0 00ec-
MevYeHns1 0e30MMacHOCTH CBOETO 3/I0POBBS U
3I0POBbsSl OKPYIKAIOIIUX JIOJIEH, coOmoe-
HUSl 3JJ0POBOTO OOpas3a >KWU3HW, HOPM TIpa-
MOTHOTO TIOBEICHHS B OKpYXarolieH mpu-
POIHON cpene; MOHUMAaHUe HEOOXOAMMOCTH
HCIIOJIb30BaHUSl JOCTHKEHUN COBPEMEHHOMU
Omonorn W OWOTEXHONOTHHA ISl paIfo-
HAJIbHOI'O ITPHUPOAO0IIOJIb30BaHUA

apryMeHTaIHs HEO0OXOANMOCTH
COXpaHEeHUs] MHOrooOpasusi opra-
HHM3MOB C IIeJbI0 OEpEexHOr0 OTHO-
IICHUSI K OKPY)KArollel cpene mpu
peIICHUH OUOJIOTMYECKHX 3a/1a4

Y6

MNPUMCHATH OCHOBHLIC METOALI HAYYHOTO
MO3HAHMS, UCIIONB3YEeMbIX B OWOJIOTHH: Ha-
OJTFOACHMS M OTIMICAHFS )KMBBIX CHCTEM, TIPO-
1IECCOB U SIBJIICHUW; OpPTaHU3aIlMd U TPOBE-
JICHUSI OMOJIOTHYECKOT0 SKCIEPUMEHTA, BbI-
IBIDKCHUS THUIIOTE3, BBISIBICHUS 3aBHCHMO-
CTU MCXKIAY HCCICAYEMBIMHU BCINYUHAMU,
00BsICHEHHS TIOJNyYEHHBIX pPe3YyJIbTaTOB H
(hopMyITUPOBaHUS BHIBOJOB C HKCIIOJIB30Ba-
HHEM HAyYHBIX IMOHITHM, TEOPHUH 1 3aKOHOB

COOTBETCTBHE BBIBOJIOB U apryMeH-
TOB 00 00BEKTax, mporeccax, SB-
JIEHHI Ha OCHOBE CPaBHUTEIBHOTO
aHanmm3a WHQOpMANMM O HHUX TO
3aJ]aHHBIM MAPaMETPOM IIPU peliie-
HUY OHOJIOTHYECKHX 3a1a4

v7

peuiaTtb OHOJIOTHYECKHE 3aga4du, COCTaBJIATh
TCHOTHUIIMYCECKUEC CXCMbl CKPCHIMBAHUA JIA
Pa3HbIX THUIIOB HACJICAOBAHUS IIPU3HAKOB Y
OpraHu3MOB, COCTaBJIATH CXEMBI IIEPEHOCA
BCIIECCTB U JSHCPIruM B SKOCHUCTEMAX (HGHI/I
NHUTaHWA, TUIICBLIC CeTI/I)

yCOCUIHOE€  BBINMOJIHCHUE IIOCTaB-
JCHHBIX 3a7a4 (aHauM3, KpaTKas
3aIiCh, MOUCK CHOCO0a pemeHus,
pelieHne 1 000CHOBaHUE OTBETA)

V8

KPUTHYECKH OIICHUBATh WH(OpMAITHIO OHO-
JIOTHYECKOTO COJICPXKAaHMS, BKIIIOYAIOIIYIO
MICEBIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HC-
TOYHHUKOB (Cpe/cTBa MaccoBoil HHMOpMa-
[IUU, HAYYIHO-TIOMYJISIPHBIE MaTepHalbl); HH-
TEPIPETUPOBATH ITHUECKUE ACTICKTHI COBPE-
MEHHBIX HCCIICIOBAHUN B OMOJIOTHH, MEIH-
[IUHE, OMOTEXHOJIOTUH;, pacCMaTPUBATh IJIO-
OaJIbHBIC AKOJIOTHUYECKHE MPOOJIEMbI COBpPE-
MEHHOCTH, (POPMUPOBAThH 10 OTHOIICHUIO K
HHM COOCTBEHHYIO MTO3HITHIO

TPaMOTHOCTh TOJKOBaHUS W TIPH-
MCHCHUANIOJTYUCHHBIX 3HaHUH u
pe3yNbTaTOB IPOBEJCHHOTO OHO-
9KOJIOTHYECKOTO UCCIIeTIOBAHUS
HJIN SKCIIEpUMEHTA IIPU IMOATrOTOB-
K€ U MPE3CHTAIMH COOOIICHUN MU
JTOKJIAJIOB

Y9

CO31aBaThb CO6CTBGHHLI€ IIMCBMCHHBIC U YCT-
HbIE COOOIIEHUS HAa OCHOBE OUOJIOTMYECKOU

TOYHOCTH U CKOPOCTH TIOMCKa HEO0O-
XOJMMON MH(pOpPMAIIMA B COOTBET-




paT OMOJIOTHH

nH(GOpPMAIINK M3 HECKOJIBKHX WCTOYHHMKOB, | CTBHH C pemaeMoi 3amadeit
rpaMOTHO MCIIOIb30BaTh MOHIATUHHBIN amnmna-

31 0 MECTC U pOJIHA OHOJIOTHU B CHCTEME Hay4d- | TPaMOTHOC BJIAICHUC MATCpHUaJIOM

npobieM

HOr'o 3HaHHA, (I)YHKHHOHaHBHOﬁ rpaMOTHO- | U H3JI0KCHUC IPUIUHHO-CJIC-
CTU YCJIOBCKa MJIsI PEHIICHUA XU3HCHHBIX | CTBEHHBIX CBs3CH MEXKOYy ouoJo-

TUYECKMMHU OOBEKTaMH, MpoIlecca-
MU ¥ SBICHUSMH C IENBI0 Oepex-
HOTO OTHOIIEHUSI K OKpY)Karouien
cpene

1.3. PacnipeneJienne onieHUBaHUS Pe3yJbTAaTOB 00y4eHMS 10 BHAAM KOHTPOJIA

Kox u HauMeHOBaHMe 3J1eMeHTa YMEeHUIl WM 3HA-

Buasl arrecranumn

Ka, TKaHb, OpraH, OPraHU3M, BHI, IOIYJISIHSI, KO-
cucreMa, OMoIeHO03, Ouocdepa; Meradbonu3M (0OMeH
BEIIECTB W IpEBpallleHHe JSHEPIruu), TOMEOocTa3
(camoperynsmus), OuMocuHTE3 OenKka, CTPYKTypHas
OpraHu3alusl JXUBBIX CHCTEM, TUCKPETHOCTh, CaMmo-
peryJsiums, caMOBOCIPOM3BEACHUE (PEmpOgyKLuS),
HACJIEJCTBEHHOCTh, W3MEHYMBOCTh, OJHEPro3aBUCH-
MOCTb, POCT U Pa3BHTHE, YPOBHEBAsl OpraHU3aNns

HHI . Ilpomescymounasn
Texywuti KOHMPOIL
ammecmayus
V1 - packpbiBaTh cojaep)KaHHe OCHOBomoJararommx | Pa3zpaboTka riocca- KonTtponbHnas pa-
OMOJIOTMUECKUX TEPMHHOB U MOHSATHH: XHU3Hb, KJIET- pust 0oTa, 3K3aMeH

TectupoBanue

VY2 - packpblBaTh COJEp)KaHHUE OCHOBOIIOJIATAIOIINX

3anonuenue Tabmur | KouTponsHas pa-

T.Moprana, H.W.Basunosa, 3.I'ekkens, @.Mromiepa,
K.bapa), rpanuipl uX MPUMEHUMOCTH K JKUBBIM CH-
cremam

OHMOJIOTHYECKUX TEOPUI M THUIOTE3: KISTOYHOH, Xpo- VYerHbIi ompoc 0oTa, 3K3aMeH
MOCOMHOM, MYTallMOHHOM, 3BONIOLUOHHON, MHpPOUC-

XOXKJECHHMS JKU3HU U YeJIOBEKa

Y3 - packpblBaTh OCHOBOIIOJIArarolue Ouojoruue- | BuimoiHeHUe mpak- KountponsHas pa-
ckue 3akoHbl W 3akoHoMepHoctH (I.Mennens, | Tuueckux padot (pe- 0o0Ta, 3K3aMeH

IIeHUE 3a71a4)

Y4 - BHIIENATH CYIIECTBEHHBbIC NMPU3HAKHA BHPYCOB,
KJIETOK IMPOKAPHUOT M JYKApHOT; OJHOKIETOYHBIX H
MHOTOKJICTOUHBIX OPTaHU3MOB, BUJOB, OMOT€OICHO-
30B M KOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB WM IPEBPAIICHUS JYHEPTHH B KIETKe, (oTo-
CHHTE3a, IIIACTUIECKOTO U SHEPTETHUECKOro 0OMEeHa,
XEMOCUHTE3a, MHTO3a, Meho3a, OIUIOJOTBOPEHHUS,
Pa3BUTHUS B Pa3MHOXKECHHS, HHIUBUIYATBHOTO Pa3BU-
THSI opraHu3Ma (OHTOTeHe3a), OOPHOBI 3a CyIIEeCTBO-
BaHUE, ECTECTBEHHOrO0 OTOOpa, BUI000Pa30BaHUS,
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB K CpeJle OOuTaHus,
BITUSHUSL KOMIIOHEHTOB JKOCHCTEM, aHTPOIIOTEHHBIX
U3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTH, Kpy-
rOBOpOTa BEUIECTB W TpEBpallleHUe SHEPrHH B OHO-

chepe

TectupoBanue KoutponbHhas pa-
Berinonnenue npax- 0ota, 3K3aMeH
TUYECKHX padoT (pe-
IICHHE 33]1a4)
3anojaHeHue Ta-

VY5 - npuMeHATh TOJTy4YeHHbIe 3HAHUS Ui 00bsACHe-
HUS GMOJIOTHYECKUX MPOLECCOB U SBICHUM, I MpH-
HATHUS TIPAKTUYECKUX PELIEHUH B TOBCETHEBHON U3~
HU C LIeNbI0 obecnieueHns 0€30acHOCTH CBOETO 3/10-

oI
Brinonxnenue npak- KonTponbHas pa-
THUYECKHUX U 1a00- 0oTa, DK3aMeH

paTopHBIX paboT
(pemeHue 3a1a4)




POBBSL M 37I0POBbsI OKPY’KAIOIIMX JIOAEH, coOmrome-
HUSL 3JIOpOBOTO 00pa3a KH3HH, HOPM TPaMOTHOTO
MOBEJCHUS. B OKPYXKaroLIel NPUPOJHON cpene; Mo-
HUMaHHE HEOOXOJMMOCTH WCIIOIB30BAHUS JIOCTIIKE-
HAW COBPEMEHHON OWMOJIOTHU M OHOTEXHOJIOTHH IS
palMOHAIBEHOTO PUPOIOTIONIL30BAHUS

Y6 - npUMEHSITh OCHOBHBIE METO/IbI HAYYHOTO TI03HA-
HUS, UCTOJB3yeMBIX B OWOJIOTHW: HAONMIOJSHUS U
OIMMCaHusA XHBBIX CHUCTEM, MNPOLECCOB U ﬂBHeHHﬁ;
OpraHU3alliU U TPOBEICHUSI OMOJIOTUYECKOTO JKCIIe-
PUMEHTA, BBIIBH)KEHUS TUIIOTE3, BBISBICHUS 3aBUCHU-
MOCTH MEXIYy HCCICTyeMBIMHA BEIHMYWHAMH, OOBSIC-
HEHHS MOJTYYCHHBIX Pe3YIbTaTOB U (OPMYIUPOBAHUS
BBIBOJIOB C HMCIIOJB30BAHUEM HAYUYHBIX MOHSATUH, TEO-
pHil ¥ 3aKOHOB

Brimonnenue npax-
TUYECKHX padoT (pe-
IIeHUE 3a71a4)

KonTtponbHnas pa-
0oTa, PK3aMeH

Y7 - pemarb OWONOTHMYECKHE 3a7add, COCTABIISTH
TEHOTUITMYECKUE CXEMBI CKPEUIUBAHUS JUISI PA3HBIX
TUIIOB HACJIEIOBAHUS MPU3HAKOB Yy OPraHU3MOB, CO-
CTaBJIATH CXEMBI IIEPEHOCa BEIIECTB U DHEPTHH B IKO-
cuctemax (Ienu TUTaHNs, IUIIEBLIE CETH)

Brinonuenue npak-
TUYECKHX padoT (pe-
IICHUE 3a7a4)

KontposnbHas pa-
00Ta, 3K3aMeH

V8 - KpuUTHYeCKH OLEHUBATh WHPOPMALUIO OHOIO-
THYECKOTO CO/IeP KaHusl, BKITFOYAIOIIYIO MICEBAOHAYY-
HbI€ 3HAHUSA W3 PA3INYHBIX HCTOYHUKOB (CpelCcTBa
MaccoBod HH(pOpMAaLWH, HAYYHO-IOMYJISIPHBIE MaTe-
pHaNbl); HHTEPIPETUPOBATH ATHYECKUE ACTIEKTHI
COBPEMEHHBIX HCCJIEIOBAaHWA B OWOJIOTHH, MEIWITU-
He, OWOTEXHOJOTHWH; pacCMaTpuBaTh TIIOOAITBHBIE
9KOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (op-
MHpPOBaTh 10 OTHOIIEHWIO K HUM COOCTBEHHYIO IIO-
k371003100)

[MoaroroBka yCTHBIX
COOOIIeHNH U TIpe-
3eHTalui

KonTtponbHnas pa-
0oTa, PK3aMeH

VY9 - cozmaBaTh COOCTBEHHbBIE MMCHMEHHBIC U YCTHBIC
cooOIIeHUsI HA OCHOBE OMOJIOTHUECKON MH(pOpMaLUU

[ToaroroBka ycTHBIX
cooOieHuii ¢ mpe-

KonTtponbshnas pa-
0oTa, DK3aMeH

13 HECKOJIBKMX UCTOYHHUKOB, IPAMOTHO MCIIOJIb30BATh 3eHTauuen
MIOHSATUHHBINA anmapaT OMOIOTHH Pa3paboTtka riocca-
pust
31 - o mecTe 1 pos OMOJIOTHU B CUCTEME HAYyYHOT'O TectupoBanue KonrtponbHas pa-

3HAaHUA; (YHKIIMOHAIBHON TPaMOTHOCTH YeJOBEeKa
JUISL PEIICHS] JKU3HEHHBIX MPOOJIeM

0oTa, PK3aMeH




1.4. PacnipenesieHre TUIIOB OLCHOYHBIX CPEACTB 110 3JIEMEHTAM 3HAHUN M yMme-
HUU TEKYIIEro KOHTPOJIS

Conep:kanue Tun KOHTPOJIBHOI0 3aJaAHUS
yueOHOro Y1 Y2 Y3 Y4 Y5 Yo Y7 Y8 Y9 31
MaTtepuajia

1o nporpam-

me Y/MJIK
Pazgen 1. Kitetka - cTpykTypHO-QOYHKIIMOHAIHHAS €IUHUIIA KUBOTO
Tema 1.1. Buomo-| 15, 15,
rus kak Hayka. 06- | 17 17

mask  XapakTepu-
CTHKA XU3HU

Tema 1.2. buono- 15, 17 12 15
TUYECKH  BaKHBIE 17

XUMHUYECKHE  CO-

eIMHEHHUS]

Tema 1.3. Crpyk- | 15, 3, 15, 17 15
TypHO-QpyHKnHO- | 17 17 17

HalbHAsg  OpraHH-

3anus KJIETOK,

CTPYKTYPHO-(YHK-
MOHANbHBIC (DaK-
TOPBI HACIICICTBCH-

HOCTH

Tema 1.4. OOmen | 15, 15, 17 12 15
BelecTs u mpespa- | 17 17

IIEHHE >HEPrUH B

KJIETKE

Tema 1.5. XKusuen- | 15, 15, 12 15
HBIA UK KIeTku. | 17 17

MuTto3. Meiios.
Pazgen 2. Ctpoenre u QYHKIIMU OpraHU3Ma
Tema 2.1. Crpoe- 3
HHE OpraHu3ma
Tema 2.2. ®opmbl 3
Pa3MHOXXEHHS  Op-
TraHU3MOB

Tema 2.3. Onrore- 3
HE3 JKUBOTHBIX,
YeJIoBeKa, pacTe-
HHI

Tema 2.4. OcuoB- | 15, 3, 9, 17 17 17
Hble TOHATHA Te- | 17 17 17
HETHKW.  3aKOHO-
MEpPHOCTH  HacJe-
JIOBAaHUS U H3MCH-
YUBOCTH




Tema 2.5. Cenek- 3
11l OpraHU3MOB
Paznen 3. Teopus sBoOIOIIHH
Tema 3.1. Bo3HuK- 3, 15, 17 12
HOBEHHE U Pa3BHUTHE 17 17
KM3HM Ha 3eMie.
Ucropust  aBomromnu-
OHHOT'0 YYEHMS

Tema 3.2. Muxkpo- 15, 15
JBOJIFOIUS 17

Tema 3.3. Makpo- 15, 15
JBOJTIOIIHS 17

Tema 3.4. Ilpoucxo- 3, 17 12

J)KIIEHHE 4YeJIoBeKa - 17

aHTPOIIOTCHE3

Paznen 4. Dxonorust

Tema 4.1. Dxojoru- 15, 17

yeckue (aKkTopel H 17

Cpenbl )KU3HU

Tema 4.2. Ilomyns- 15, 17

ous,  CcooOIlecTBa, 17

9KOCHCTEMBI

Tema 4.3. buocdepa 15, 17 15
- rno0ajgpHasE DKO- 17

JIOTHYECKasl CHCTEMA

Tema 4.4. Bimsaaue 15, 17 15
AHTPOITOT€HHBIX 17

(akTopoB Ha Ouo-

chepy

Tema 4.5. Bimsaaue 15, 17, 12
COIMAJIBHO-3KO0J0- 17 18

THYECKUX (PakTOpoB
Ha 3JI0POBBE HYEIO-
BEKa

Pazgen 5. buoorus B :KU3HU
Tema 5.1. buorex- 12 12
HOJIOTHH B )KHU3HH
Ka)KI0TO

Tema 5.2. buorex- 12 12
HOJIOTUH M PACTCHHMS
Pazgen 6. brnoskoornyeckne ucciaeI0BaHus
Tema 6.1. OcHOBHEBIE 12 12
METOJEI OMOIKOJIO-
THYECKHUX MCCIIEN0-
BaHUHU

Tema 6.2. brosxko- 17 12
JIOTHYECKHUM DKCIIe-
PHMEHT

1.5. PacnpenesieHre THIIOB OLCHOYHBIX CPEACTB 110 3JIEMEHTAM 3HAHUN M yme-
HUH, KOHTPOJIHUPYEMbIX HA IPOMEKYTOYHON aTTeCTALUU



Conep:xanue
Y4eO0HOro
MaTepuaja
1o Nporpam-
me YI/MIAK

THII KOHTPOJIBLHOTIO 3aJaHUA

Y1

Y2

Y3

Y4

Y5

Y6

Y7

Y8

Y9

31

Pasgen 1. Kietka -
CTPYKTYpHO-(PYHK-
LMOHAJIbHAS €IUHH-
11a )KUBOTrO

4,24

b

424

b

424

b

424

2

4,24

2

4,24

424

b

424

b

424

b

4,24

Pazgen 2. Crpoe-
HUE © (YHKIUH
oprasm3ma

4,24

4,24

4,24

424

>

4,24

4,24

4,24

424

424

4,24

Pazgen 3. Teopus
9BOJIIOLIMU

24

24

24

24

24

24

24

24

24

24

Paznen 4. Dxonorus

24

24

24

24

24

24

24

24

24

24

Pazgen 5. buonorusa
B KW3HU

24

24

24

24

24

24

24

24

24

24

Pasgen 6. buosko-
JIOTHYECKUE UCCIIe-
JIOBaHUs

24

24

24

24

24

24

24

24

24

24

2. CIHEHU®UKAIIUSA OHEHOYHBIX CPEJICTB
2.1. Ha3zna4yeHue
Crneundukaiyeil ycTaHaBIMBalOTCS TPeOOBaHUS K COACPKAHUIO U 0PopM-
JICHUIO BapHAHTOB OLICHOYHOTO CPEJCTBA: MpakTU4ecKas padoTa (MpaKTUYECKOe
3aJlaHue), 1abopaTropHasi paboTa, YCTHBIN OMpoc, KOHTPOJIbHAs padoTa, pElICHHE
OMOJOrMYeCKMX 3a7a4, JOKJIaAbl/COOOIIEHNs, TECT, IK3aMCH.
Tun oueHo4yHoro cpeacTtBa (mpakTuuyeckas pabora (MpaKTUYECKOE 3aja-
Hue), nabopaTopHas paboTa, YCTHBIN OIPOC, PEIIeHHE OMOJOTHYECKHX 3aj1ad,
JOKJIaJbl/COOOIICHNS) TTPEHA3HAUYCH AJI TEKYIIEro KOHTPOJIS M OICHKU 3HAHUI
¥ YMEHUH CTYJEHTOB; TUI OLIEHOYHOTO CPeACTBa (KOHTPOIbHAS paboTa, SK3aMEH)
MPEIHA3HAYECH IS MPOMEXKYTOUYHOM aTTECTAllMM M OLICHKW 3HAHUW W YMEHHI
CTYJIEHTOB 110 nporpamme yueoHoi aucuumminabl COO0.02.03 buonorus o6paso-
BaresbHOM nporpamMMmsbl 19.02.11 TexHonorust npoyKTOB NUTAHUS U3 PACTUTEIIb-
HOTO CBIPBA.
2.2. KoHTHHIeHT aTTecTyeMbIX: CTYJEHTHI 1 Kypca.

2.3. ®dopMa 1 yCJI0BHA aTTECTAIUN:
Texymuii KOHTPOJIb MPOXOIUT IO TeMaM YYEOHON JUCITUTUTHHBI.
[IpomesxyTouHast aTTecTaiys MPOBOJAUTCA B (popMe KOHTPOJIBHON pabOTHI
¥ DK3aMeHa 10 3aBEPIICHUI0 OCBOCHUS y4eOHOTO MaTepraia y4eOHON JUCITUTIIH-
HBI, IPU MOJIOKUTEIBHBIX PE3yJIbTaTaX TeKYIIEro KOHTPOJIS.
2.4. Bpemsi BbInoJIHEHHS:
Ha BbInoaHeHHEe TEKYIIero KOHTPOJIsl OTBOJAUTCS:
npakThdeckas padota (mpaktuueckoe 3ananue) — 45-90 muH,
naboparopHas padota — 90 muH,
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ycTHbIN onpoc — 10-20 muH,
KOHTpOJIbHAs paboTa — 45 MuH,

pelieHne pa3HOYPOBHEBBIX YUeOHBIX 3a1a4 — 45-90 muH,
JoKJab1/coodimenus — 1 yac (moarotorka), 10 MuH (YCTHBIN),

tectupoBanue — 20 MUH.

2.5. Pexomenayemasi JmrTeparypa st  pa3padOTKM  OIEHOYHBIX
CpeaACTB M NNOATIOTOBKH, oﬁyqamumxm K artTeCTaluu.
Knuroo6ecneueHHOCTH
OcHoBHas/ 10noJ-
bubéanorpaduyeckoe onucanue U3IaHUA Koa-Bo. 3k3.
(aBTOp, 3arIaBHe, BUI, MECTO M TOX H31auusi, Ko, crp,)| THTCARHAT THTEPA-| W o BHelézpoz::ue
Typd ceray | TP
Aradonosa, U. b.
Buronorus. ba3oBblil ypoBeHs : yueOHUK AJIs 00- https://znaniu
pa3oBaTEeNbHBIX OPTaHU3AIHHA, PeATH3YIOMuX 00- m.ru/catalog/p
roduct/215726
pasoBaTeNbHbIE IPOrPaMMBbl CPEAHEro Mpodeccuo- o
HanpHOTO OoOpazoBanus / 1. b. Aradonona, A. A. ocHt B
Kamenckuit, B. M. CuBornazos. — Mockaa : [Ipo-
cBemenue, 2024. — 271, [1] c. : w1, — (Y4eOHUK

CIIO).

Aradonosa, U. b.

Buonorus. bazoslit yposens. [Ipaktukym : yueo- https://znaniu
HOE TIocobwme, pa3paboTaHHOE B KOMIUIEKTE ¢ yIe0- m.ru/catalog/p
HUKOM JJ1s1 00pa30BaTeNIbHBIX OpraHu3anuii, pea- M
TU3YIOMHKX 00pa3oBaTebHBIC IPOTPAMMBI CpEIHE- ocHt B
ro npodeccruoHanbHOro oopasosanus / U. b. Ara-
¢donoBa, B. 1. CuBormna3zoB. — Mocksa : [Ipocse-
menne, 2024. — 112 ¢. — (Yuebnuk CII0)

https://book.ru

Konecnukos C.H. /book/949522
O6mias 6uomnorust : YuebHoe nocodue / KonecHu- OCH
koB C.M. Mocksa : KnoPyc, 2023- 287 c.

Konecuuxos, C. U.

O6mmas Onomorus : yaeOHOE MOCOOHe IS CTYICH-

TOB 00pa30BaTEIbHBIX YUPEKICHUH CpeTHETO po-

(eccronanpHOTO 0OpazoBanus / C.1.KonecHukos. OCH 40
6-¢ u3n., crep. Mockaa : KuoPyc, 2020- 287 c. :
ni., Tabxn. (Cpenuee npodeccrnonaapHOE 00pa3o-

BaHUE
Myctadpun A.I'., 3axapos B.b. Jon https://book.ru

Buomnorust : Yuebnuk / Mycradpun A.T'., 3axapoB /book/950239
B.b. Mockga : KnoPyc, 2024-423 c.

https://urait.ru/
Speirun, B. H. JIOIT bcode/560725

Buonorus : yueOHuk 1 npaktukym mist CI1O / B.
H. Sperun [u np.] ; mox penakuueit B. H. Spsiru-
Ha. 2-¢ u3a. Mocksa : FOpaiit, 2025- 378 c. (IIpo-



https://znanium.ru/catalog/product/2157269
https://znanium.ru/catalog/product/2157269
https://znanium.ru/catalog/product/2157269
https://znanium.ru/catalog/product/2157269
https://znanium.ru/catalog/product/2157267
https://znanium.ru/catalog/product/2157267
https://znanium.ru/catalog/product/2157267
https://znanium.ru/catalog/product/2157267
https://book.ru/book/949522
https://book.ru/book/949522
https://book.ru/book/950239
https://book.ru/book/950239
https://urait.ru/bcode/560725
https://urait.ru/bcode/560725
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| (eccuoHanpHOE 00pa3oBaHue) . | | |

3. BAPUAHTBI OHEHOYHbLIX CPEJICTB

IPUMEPHBIE BOIIPOCHI /LI KOHTPOJbHOW PABOTHI 110 TUCIUILINHE

1. IIpenMerom usydenwus o01el GHOIOTHUN ABIAIOTCS:
1. TlpuponHbie sBIEHUS.
2. 3aKOHOMEPHOCTH Pa3BUTHS U (DYHKIIMOHUPOBAHUS KUBBIX CUCTEM.
3. Crpoenne 1 (GyHKIIHHA PACTCHUH W )KHBOTHBIX.

2. Ha xakoM MUHHUMaIbLHOM YPOBHC Opra"nvs3aiun JKMUBOM MAaTCPUUN NPOABIACTCA CIIOCOOHOCTE K 00-
MCHY BCIICCTB, SOHCPI'U U I/IH!I!OQM&QHI/K

1. TkaneBoM.
2. Knetounom.
3. MonexynspHoM.
3. CBOWCTBO OpPraHU3MOB BOCHPOU3BOIUTE ce0e MOM00HBIX HA3EIBACTCS:
1. HacaencTBeHHOCTBIO.
2. Camoperysiuei.
3. Pemponykuueit.
4. CrocoOHOCTh OPTaHNU3MOB IPHOOPETATH HOBBIC MPU3HAKN M CBOWCTBA HA3bIBACTCSI:
1. Pa3Buruem.
2. PaznpaxxumocTs.
3. U3MeHUYMBOCTEIO.
5. Pasmen 6Moi0rHMH, H3YYAIOUINA CTPOSHKUE, CBOMCTBA U (DYHKIIMK KICTKHM HA3bIBACTCS?
1. Huromorus.
2. I'mcromorus.
3. MuxkpoOunoorus.
6. 3akonHumTe (Dpa3y: « Yriaepos, a30T, BOAOPOJ U KUCIOPO ABJISIOTCS BAXKHEUIITUMH. . >
1. AOHOreHHBIMHM XUMHYECKUMH dJIEMEHTAMU.
2. XUMHUYECKUMH dJICMCHTaMH.
3. BHOreHHBIMM XMMHYECKUMHM dJIEMEHTAMHU.
7. Kakoe BeliecTBo sIBISETCS YIIIEBOIOM:
1. Tpuoneus.
2. INemncun.
3. I'muKoreH.
8. Kakue BemniectBa, mmMerot o0mryto hopmyiry Cn(H20)m?
1. benkwn.
2. XKupsl.
3. YrieBopbl.
9. B omHOM reHe 3aKoaupoBaHa HHGHOPMAIHS:
1. O cTpYKType HECKOIBEKUX OCIIKOB.
2. O ctpyktype oaHoit u3 ueneit JJHK.
3. O nmepBUYHOI CTPYKTYpE OJTHOM MOJIEKYIIBI OeJKa.
10. B kakoM ciiyyae mpaBMIBHO VKa3aH coctaB HykiaeoTuaa JJHK.
1. Pu6o3a, octatok GochopHOl KUCIOTHI, THMUH.
2. Ocratok (hocOpHOI KUCIOTHI, 1e30KCUPHO03a, ypaIluL.
3. AneHuH, 1e30KCHpr003a, 0CTaTOK (hOCHOPHOI KHUCITOTHI.

11. Ha xakoM ypoBHE OpraHM3AIMH KWUBOW MaTEPHH MPOUCXONAT MPOCTEHINNME DBOJIOIMOHHBIC

npeobpa3oBaHus:
1. buochepHOM.

2. buoreoreHoTHYECKOM.
3. TlomyasimoHHO-BUIOBOM.

12. Kako#i U3 ypoBHEH OpraHu3aluy )KUBOU MAaTEPUH SBISETCA HUZIIUM YPOBHEM:
1. KieTouHbIH.




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
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2. MonekyaspHbIi.
3. TxkaHeBbIMH.
Kaxkoe 13 yTBepKAeHHUIN MPaBUILHO:

1. CamoBocnpousBeieHne — 00IIee CBOICTBO MaTEpPHHL.
2. CamoBoCIpoH3BeCHUE — CBOMCTBO HEKUBOW MaTEPHH. .
3. CaMOBOCHpPOU3BEICHHUE — CBOMCTBO, OTIUYAIOIICE )KUBYIO MAaTEPHUIO OT HEIKUBOM.
Kaxkoe 13 yTBep)AeHUIN MPaBUIBHO:

1. JIMCKpeTHOCTh — BCeoOITee CBOMCTBO MAaTEPHH.
2. JIMCKPEeTHOCTh — CBOMCTBO TOJIBKO HEXUBOU MPUPOIBI.
3. JIMCKpETHOCTh — CBOMCTBO TOJBKO >KMBOU MPUPOIHL.
Yro aBnsgeTca CTPYKTYPHOHN M PYHKIIMOHAIFHON SIWHUIICH opranu3Ma’?

1. Ten.
2. Kiertka.
3. Kopens.
CTpouTeabHyI0 QYHKIIMIO B KIETKAX PA3HBIX OPraHU3MOB BBIIOJHSIOT:

1. XKupsr.

2. MoueBuHa.

3. I'moxo3a.
Kakoe Heopranuieckoe BEIIeCTBO BXOJUT B COCTAB BCEX JKUBBIX OPraHU3MOB?
1. AmMmuax.
2. Bopna.
3. Kpaxwman.
K xakomy Kimaccy BENIECTB ONPUHAICIKUT TIIFOK03a?

1. benkwn.
2. Xupsl
3. VriueBonsl.
3axonunte dpazy: «B coctaB JIHK BXOAAT OCTaTKM YriaeBoja...»

1. Je30kcupuOO035L.
2. Pubo3sl.
3. I'moko35l.

JIHK sBisercs:

1. OaHOLEITOYEYHBIM TOJTUMEPOM.
2. JIByXIIETIOYEYHBIM MOHOMEPOM.
3. JIByXUEHNOYEYHBIM MOJUMEPOM.
Kaxoit 3 ypoBHEH SIBISETCS BBICIIIAM YPOBHEM OPTaHU3AINH XUBON MaTepuu?
1. BuocdepHsiii.
2. buoreorneHOTHYECKHUH.
3. MonekynsipHbIi.
Ha xaxom ypoBHE OpraHM3aIii MaTepUn IPOUCXOIUT KPYTOBOPOT BEIIECTB M SHEPTUU?
1. Kierounom.
2. buocheprom.
3. Opranzom.
Kaxkoe yTBepikneHre npaBuibHoe?

1. OOmeH BemecTB — BceoOIIee CBOWCTBO MaTepru.
2. OOMeH BeIeCTB — CBOMCTBO HEXKUBOH MaTEPHH.
3. OOMeH BemecTB — OTIUIUTEIFHOE CBOMCTBO KUBBIX OPraHU3MOB.
CI1o0COOHOCTh OPraHU3MOB IIEPE/IaBaTh CBOW CBOWCTBA U3 IOKOJICHHUS B IOKOJICHHUE HA3bIBACTCS:
1. HaciencTBeHHOCTBIO.
2. CaMOBOCITPOHU3BEICHUEM.
3. Cawmoperynsnueil.
Kakoe BeniecTBo sBigeTca HocuTeaeM HH(POPMAIIMK O IPU3HAKAX Opranu3ma?
1. JHK.
2. Bopna.
3. I'moko3a.

Yxaxure Cpeay nepPEYNCICHHBIX QIQYHKQHIZ T€, KOTOPBIE XapaKTEPU3YIOT POJIb BOABI B KJIETKE:
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1. PeareHT B mpoiiecce ruapoaus3a.
2. Cpena, B KOTOPOH pacmaIaroTCsl OPTaHOU BT KIICTKH.
3. BetecTBo, py OKUCICHUH KOTOPOTO BBIACISIECTCS SHEPTHUS.
27. Kakue QyHKIMHU XapaKTEPHEI Ul O€IKOB?
1. Cpena, B KOTOpO# IPOTEKAIOT OMOXMUMHIYCCKHE ITPOTICCCHI.
2. Karanutnueckas.
3. PactBopuTens.
28. Kakwe BeriecTtBa B QOJbIICH CTEIIEHU (IIPUCIOCOOIEHEI» JUIS BLINOJHEHHMS 3amacaronmei QyHk-

1. VYraeBonnl.

2. XKupsL
3. Boga.
29. Hocwurenem HacnenCTBEHHON MH()OPMAIIMU B OPraHU3ME SIBJISICTCS :
1. JHK.
2. VYriueBonsl.
3. Kupsrl.

30. Mounomepamu JJHK u PHK spasioTcs:

1. AsoTHCTBIE OCHOBaHUSL.
2. Hyxmneotumsl.
3. Jle3okcupubo3a u pubo3sa.
31. MeXBUIOBbIC OTHOUICHUSI HAYMHAIOT MPOSBIATHCS HA:
1. buoreoreHOTHYECKOM ypOBHE.
2. bBuocdeprom yposHe.
3. MonekynsipHOM ypOBHE.

32. Ha xakoM MUHUMaJIbHOM YPOBHE OPTaHM3AIINH KUBOW MATEPUH IMPOUCXOJIAT CAaMOPETVIAINI 1

CaMOBOCIPOU3BE/ICHHUE:!
1. MonekyiaspHOM.

2. Knerounom.
3. TxaueBoM.
33. CBoiicTBO M30UpATEILHO pearupoBaTh HA U3MEHEHNS BHEIIHENH W BHYTPEHHEN CpEeabl HA3BIBAET-

1. M3MEHUHMBOCTE.
2. HacnencTBeHHOCTb.
3. Pa3npoxumocTs.
34, 3akoHOMEpHOE HeoOpaTUMoe H3MEHEHNE 00BEKTOB YKHBOW W HEXMUBOW MATEPUN HA3BIBAETCS:
1. M3MeHYHBOCTE.
2. PasBurtne.
3. DHeprozaBUCUMOCTb.

35. HazoBuTe KIIacC OPraHMYECKHUX BEIIECTB, KOTOPBIA SBISIETCS] HAMO0JI€e YKOHOMUYHBIM C TIO3UITHI
SHEProeMKOCTH:

1. XKupsL
2. HyxyienHOBBIE KUCIIOTHI.
3. benku.

36. YKaxuTe Ccpead HEePEeYUCIEeHHBIX HIDKe (VHKIMH Te, KOTOpbIe XapaKTEPU3VIOT POJb BOJBL B
KJIETKE:
1. Karanuzarop cuHTE3a yIiIeBOOB.
2. PacTBOpuUTENs HEOPraHUYECKUX U OPTAHUYECKUX BEIICCTB.
3. Marpwuma juis cuHTe3a Oenka.
37. Kakoe BemecTBo MOKHO OTHECTH K MOHOcCaxapuaam?
1. Caxapoza.
2. TI'moxo3za.
3. Kpaxwmar.
38. Kakoe BeliecTBo sgBisgercs Hanboiaee dSHEPrOEMKUM (COAEPKUT HAUOOIbIIEE KOJIUYESCTBO DHED-
[UH B €IMHHUIIE MAcChl)?
1. I'moxo3za.
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2. Kup tpuosneuH.
3. Caxapo3a.
39. Kakyio u3 dyHkiui BeinonHseT uHbopmanmonnas PHK?
1. TlepeHOC aMHUHOKHCIOT Ha PHOOCOMBI.
2. ®opMupoBaHHE pUOOCOM.
3. Cusarue u nepenoc uadopmanmu ¢ JJHK.
40. 3akonunte (hpa3y: «HyKkinerHOBBIC KHCIOTHI, COIEPKAIINE B CBOEM COCTaBE€ OCTATKH YIIeBOJIA

prOO03bI, HA3BIBAFOTCA. .. »

1. JTHK.

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
§-3 18-3 28-2 38_2
9-3 19-1 291 39-3
103 20-2 30-2 402

Kpurepun onenkn:
OIIEHKA «OTJIMYHO» BBICTABIISAETCS CTYACHTY, €CJIM IPaBUIIBHBIE OTBETHI COCTABIIOT - 90-100%
OILIEHKA «XOPOILIO», €CITU MPABUIIbHbBIE OTBETHI COCTABIAIOT - 80-89%;
OLIEHKA «YJIOBJIETBOPUTEIBHO», €CIIH MIPABUIIbHBIE OTBETHI COCTABIAIOT - 70-79%
OIICHKA «HEYJOBJICTBOPUTEIIBHOY, €CIIU MPABUIILHBIE OTBETHI COCTaBIAIOT MeHee 70%

NEPEYEHDb DK3AMEHAINIMOHHBIX BOITPOCOB 11O JUCIHUIIJIMHE

ABTOTpOdHBIH THN TUTaHUsA. POTOCHHTE3. XeMOCHHTEe3. Pollb XeMOCHHTE3MPYIOMINX
Oaktepwii Ha 3emie.

AHanuzupyrollee ckpenBanue. HernonHnoe 1oMuHupoBaHue.

Amntponorere3. OCHOBHBIC 3Tarbl ABOJIOLUU YeJOBeKa. J[BMXKyIlue (akTOphl aHTPOIOreHE3a.
HpOI/ICXO)KI[GHI/Ie YCIIOBCUCCKUX pac.

buonornueckue noauMmepsl — HyKJIEUHOBBIE KUCIOTHI. Pernukanusa monekynsl JJHK. Pu-
OoHyKIeHHOBBIE KUCIOTHI. ATO.

buonorus — vayka o xu3Hu. Otpaciau OMOJIOTHH, €€ CBSI3U C IpyruMH Haykamu. Kpure-
pHUU KUBBIX CUCTEM. YPOBHH OpraHU3ALMU KUBOU MaTepuu. MeTobl ITO3HAHUS KUBOU IIPUPO-
JBI.

buocunTtes 6enka. Tpancnsius. CoBpeMEHHOE TPECTaBIICHHE O TeHe. Perysmus TpaHc-
KPHUILIMY U TPAHCISALUN.

buorexnonorus. OCHOBHBIC HAIPABIEHUSI COBPEMEHHOW OMOTEXHOIOTHH.

Bun — manopranusmensas cuctema. Kpurepun Buga. Ilomynsinus- cTpyKkTypHasi equHULA BUA U
DJICMCHTapHasd €ANHNIAa 3BOJIFOI[UH.

Bupycsl (mpencraBuTenu, CTpoeHue, pa3MHOKeHne). Mepbl ipoduinakTiku HHPEKINOH-
HBIX 3200JI€BaHUA.

I'eneruka nona. Onpenenenue nona. HacnenoBanue npu3HaKoB, CHEIVIEHHBIX C TOJIOM.

I'ennas unxenepus. OCHOBHBIE METObI TEHHON HH)XCHEPUU PACTEHUHN U )KHBOTHBIX.

I'enotun xak nenoctHas cuctema. BzaumopeiicTBue amienbHbIX TeHOB. B3aumonelicTeue
HeaJUICJIbHBIX TEHOB.

I'maBHBIC 3aKOHOMCEPHOCTHU 3BOJIFOIUH. HI/IBepI‘GHHHH, KOHBCPICHIUA, MTapaJIJICIIU3M.

JluruOpuHoe CKpelmuBanue u noyuruopuanoe. Tperuii 3akon [.Menaens — 3aKoH He3a-
BUCUMOTO KOMOWHUpPOBaHUs. CTaTUCTHUECKHIA XapaKTep 3aKOHOB HACIICICTBEHHOCTH.
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JlokazaTeanCTBa IBOJIONMH KUBOH MPUPOIHI (TTAICOHTOIOTHYSCKHE, aHATOMIYECKue, MopdoJio-
THYECKUE, IMOPUOJIOTHYECKHE, Ororeorpapuueckue 1 ap.)

EcrecTBeHHbIN 0T60p - IN1aBHasg ABWXYyIHIad CHJIa 3BOJJIIOLHWHU. q)OpMBI CCTCCTBCHHOI'O 0T60pa u
€T0 PE3yJabTaThl.

XKu3HeHHBIN LUK KIeTKU: uHTepdaza, Muto3 (pa3pl MuTo3a). Meitos u ero ¢assl. buo-
JIOTUYECKHUM CMBICT MUTO3a U MeH03a.

3aKOH TOMOJIOTHYECKUX PSIIOB HACIEACTBEHHON N3MEHUNBOCTH.

3akonbl [.Menzens (3akoH eanHooOpa3usi THOPUAOB MEPBOrO MOKOJICHHUS, 3aKOH pac-
nieruienns ). L{luronornyeckue ocHoBbI 3ak0oHOB [.Mennens. ['umore3a 4ncToTh ramer.

N3MeHYMBOCTh PU3HAKOB OPraHU3MOB. 3AaKOHOMEPHOCTH U3MEHUYUBOCTH. 3aBUCUMOCTh
MIPOSIBJICHUS TEHOB OT YCIIOBUM BHEITHEN cpeibl ((eHOTUITHYECKAs U3MEHYUBOCTD ).

Krnerounoe simpo. XpomMocoMmHbIN HaOOp KIETKH (XpOMAaTHH, XpPOMATHIBI, XPOMOCOMBI,
COMATHUYECKUE U TOJIOBbIE KJIETKH, TUIUIOWIAHBIA U TarIougHbld HaOop). OgHOMEMOpaHHbIE U
IByMeMOpaHHbIE OPTraHOUABI KJIETKH.

Makponssosmrorus. OcHOBHBIE apoMOPGh 036l M HANOATANITAIINN Y PACTCHHIA.

Meroabl celeKUnn KUBOTHBIX. JIOCTUKEHHUS B CEJIEKIIUU )KUBOTHBIX.

Mopaudukamnuonnas n3MeHuYnBocTh. Hopma peaknun. OcoO0eHHOCTH MOIU(DUKATMOHHOMN
W3MEHYUBOCTH.

HacnenctBennas (reHoTUnuveckas) M3MEHYMBOCTh. Buabl mytanuid. Kmaccudukarmms
MyTaLUH.

HaCJ'Ie,I[CTBeHHaH M3MEHYHMBOCTh: KOMOMHATHUBHAS U MyTallMOHHAsA. HOCJ’ICZ[CTBI/IH BJIMSIHUA MyTa-
TCHOB HAa OpraHMu3M 4YCJIOBCKA. 3aHII/ITa 0pr>1<a}0111e171 CpEabl OT 3arpsA3HECHUA MyTarcHaMu.

Hacnencreennsie 60s1e3HU yenoBeka. Mepbl MpoHIakTUKH HACIEICTBEHHBIX 3a001eBa-
HUI.

OOMeH BelIecTB U MpPEBpAICHHE PHEPTUH B KIETKe. DHepreTrueckuid ooMeH. Ctaauu
SHEpPTreTHYecKoro oomMeHa. bpokeHne u npIxanue.

O6pa30BaHHe HOBBIX BHUJOB, CI10CcOOBI BI/I)IOO6p8.30BaHI/I$I.

O6pazoBanue MoJOBBIX KJIETOK. OII0IOTBOPEHHE Y LIBETKOBBIX PACTEHHUM M MO3BOHOY-
HBIX J)KMBOTHBIX. BHelIHee v BHyTpeHHEE OIUIOJOTBOpEHHE. becronoe u MmoioBoe pa3MHOXKe-
HUE.

OnTorene3. DMOpUOHANBHBIN TIepro]] pa3Butus. [pobrnenue. ['acTpynsius u opraHore-
HE3.

Opranuveckrie BelIECTBa KJICTKH. bUolornyeckre moauMepsl — OeNKH (CTpOEHUE MOHO-
Mepa, CTpOSHHUE TIoJIMMepa, CBOMCTBA U (DYHKIIMH OSIKOB).

Oprannueckue BelIEeCTBA KJIETKU. YTieBoAbl. JIunuasl (CTpoeHrne MOHOMEpA, CTPOCHHUE
MOJINMEPa, CBOMCTBA U (DYHKITHH).

OcHOBHBIE 3aKOHOMEPHOCTH (DYHKIIMOHHPOBAHUS TEHOB XOJA€ MHIUBUAYaTHHOTO Pa3BU-
tus. [IneiioTponHoe neiicTBre reHa. JleranbHble MyTaluy.

OCHOBHBIC TIOJIOKEHUSI COBPEMEHHON KJIETOUHON Teopuu. [okazaTenbcTBa €IUHCTBA KUBOU
npupoasnl, poaCcTBa OPraHu3MOB Ha OCHOBC KJIETOYHOM TCOPHH.

OcHOBHBIE IIPU3HAKHU KHUBOTO. I'mmoTessl 0 IMPOUCXOXKACHHUU XHW3HU Ha 3emute.

Oco0eHHOCTH W METOJIbI M3yYeHHUs TCHETUKH YeJOBeKa. XPOMOCOMBI U T'€HETHUYECKUE
KapThl YenoBeKa. [ eHeanornueckuii ¥ OJIM3HEOBBIA METO/IBI.

[Tnactuueckuit oomen. I'enernueckas uapopmanus B kierke. ['enernueckuit kon. buo-
cunTte3 Oenka. TpaHCKpUMIIHSL.

[TocToMOpHOHANBHBIN TIEPUOJT PA3BUTHSL.

HpI/ICHOCO6J'I6HHOCTI> OpTraHu3MOB K COBMECTHOMY IIPOXKXUBAHUIO B 3KOCHUCTEMC. CaMOpCl"y.TISILII/ISI
B OKOCHUCTEMAaX KaK OCHOBa X YCTOMYMUBOCTH.

[MpokapuoTtnueckas kieTka (MpeACTaBUTENH, CTPOCHHE, CIOpooOpa3oBaHUE, pa3MHONKE-
Hue). Mepbl npoduiakTUKY HHPEKITMOHHBIX 3a001eBaHU.
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[lyti m HampaBieHHUsS SBOJIIONMN WX B3aUMOCBS3b. |IpHUMHBI OHOIIOTHYECKOTO TIporpecca W pe-
rpecca.

HyTI/I M 3TaIlbl 3BOJIOIHUU paCTCHI/II\/’I. HpI/I‘II/IHLI YCIIOXXKHEHUSA CTPOCHUA paCTeHHﬁ.

Cenekius MUKpOOPTraHU3MOB.

Cenexmust. [Ipenmer u 0OBEKT UCCIEMOBaHMS. 3aqadd CENEKIUUA. METOIbI CENICKIIHH.
L{enTpbl MHOrO00Opa3us U MPOUCXOKICHUS KyJIbTYPHBIX PACTCHUN.

Co3nanne HOBBIX COPTOB pacTeHU. MeTobl ceNeKInu pacTeHuil. JJocTuxKeHus B celek-
U PACTCHUH.

CpaBHI/ITCHBHaH XapaKTECpHUCTHUKaAa CCTCCTBCHHBLIX U MCKYCCTBCHHBLIX 3KOCUCTEM. Y cTOHYUBOCTE U
caMoperyjiauusa NpupoJHbIX 9KOCUCTEM.

CxoxactBo 3aponpiiieii 1 sMOpuoHanbHas Auddepennuanus npuszHakoB. [locmencTBus
BJIMSIHUS AJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEILIECTB HA PA3BUTHE 3apO/IbIIIA YEIOBEKA.

VYyenue Y. JlapBuHa 0 ABMKYIIUX CHJIAX 3BOJIIOLUU. B3aMMOCBSI3b IBUKYIIHUX CHII SBOJIIOLUH.

XUMHUYECKUH COCTaB KJIETKU (MaKpOIJIEMEHThI, MUKPOJJIEMEHTHI U YIBTPAMHUKPOIIIEMEH-
ThI). Heoprannueckue BeriecTBa KIETKH.

XpomocoMHasi Teopus HaciencTBeHHoCcTH. CHEIIEHHOE HacJeJ0BaHHE T€HOB. 3aKOH
T.Moprana.

[utosorust — Hayka o kierke. Kierounas Teopusi CTpoeHus: Opranu3moB. Posib kierou-
HOI Teopuu B GOPMUPOBAHUN €CTECTBEHHOHAYYHOW KapTUHBI MUpa. MEeTO bl U3YUYCHUS KIETKH.

OBomonus orocdepsl. ['MobaNbHBIE KOJIOTHIECKHE TPOOJIEMBI U ITyTH UX PEHICHUSI. Io-
CJIICACTBUA JCATCIIbHOCTH YCJIIOBEKA B oxpymammeﬁ cpeace.

DTUYeCcKUE acTeKThl Pa3BUTHS HEKOTOPHIX UCCIIeI0BaHUI B OMOTEXHOJIOTUHU (KIOHUPOBa-
HUE YeJIOBEKa, HAPABJICHHOE U3MEHEHUE T€HOMA).

Oykapuorudeckas kietka. Hapyxknas nuromnasmaruyeckas MeMmOpana. L{uromnaszma.
HemeMOpanHbie opraHou sl KiieTKH. OpraHOWIbI JBUKCHHUS.

Kputepun oueHku:

OLIEHKA «OTJIMYHO» BBICTABJIAETCS CTYACHTY, €CJIM PaBUIIbHBIE OTBETHI COCTaBIIOT - 90-100%
OIICHKA «XOPOIIO», €CJIU MPAaBUIIbHBIE OTBETHI COCTABIAIOT - 80-89%;

OIICHKA «YIOBJICTBOPUTEIILHOY, €CITH MPABWIBLHBIC OTBETHI COCTABIIOT - 70-79%

OIICHKA «HEYOBJICTBOPUTEILHOY, €CIIH MPABUIIBLHBIC OTBETHI COCTaBIIOT MeHee 70%

HNPUMEPHBIE TEMbI JOKJIAIOB, COOBIIIEHUI

1. Opranuyeckre BelIECTBa PAaCTUTEIbHOM KJIETKH, J0Ka3aTeIbCTBA MX HAJIWYMs B pacTe-
HUM.

2. Heoprannueckue BemecTBa KJIETOK pacTeHHil. Jloka3arenbcTBa MX HAJIWYMA U POJIM B
pacTeHHH.

3. buo-, Makpo-, MUKpO3JIEMEHTHI U MX POJIb B )KU3HU PaCTEHUS.

4. [IpakTuueckue nokazaTeabCcTBa 0Opa30BaHMsI OPraHUYECKUX BEILIECTB B PACTEHUU ITyTEM

(I)OTOCI/IHTGSEL IloBbImIeHNE MMPOAYKTUBHOCTHU (I)OTOCI/IHTCBa B HCKYCCTBCHHBIX 3KOJIOTHYCCKUX
CHUCTEMaAXx.

5. Jloka3zaTenbcTBa NEPEIBUKEHUS OPTaHUYECKUX U HEOPTAHUYECKUX BEILIECTB B PACTEHUHU.
6. Co3nanue u noanepkKaHue KynbTyp OakTepui, OJHOKJIETOYHBIX BOAOPOCIEH, MPOCTEN-
mux. HabmroaeHus 3a UX CTpOGHUEM U JKU3HEAEATEIbHOCTHIO.

7. Habnronenust 3a 3KOJOTMYECKUM HCKIIIOUEHUEM Tpoduyecku OJU3KUX BUAOB IPOCTEi-
IIUX [P COBMECTHOM OOUTAHUHU.

8. Jloka3zaTesbcTBa pa3sHOW MHTEHCUBHOCTH METAa0O0JM3Ma B Pa3HbIX YCIOBUSX y PacCTEHHM
Y )KUBOTHBIX.

9. Buramunbl, pepMeHTBHI U TOPMOHBI M UX POJb B opranusme. Hapyienus npu ux Heno-

CTaTKe U U30BITKE.
10. [IpokapuoTnueckre opraHu3Msbl U UX POJIb B OMOIEHO3aX.
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11. IIpakTHyeckoe 3HaYeHHE NMPOKAPUOTUYECKUX OPraHU3MOB (Ha MpUMepax KOHKPETHBIX
BHJIOB).

12. Kierka sykaproTndeckux opraHu3MoB. MeMOpaHHBIN MPUHIINAI €€ OpTraHu3aIiy.

13. CtpykTypHOE 1 (QYHKIIHOHAJILHOE PA3IUYMEe PACTUTEIBHOM U )KUBOTHOM KJIETOK.

14. MUTOXOHIPUH KaK YHEPreTUUECKUe CTAHIMHU KiIeToK. CTaauu 3HEpreTuueckoro ooOMeHa
B PA3JIMYHBIX YACTAX MUTOXOHAPUI.

15. Ctpoenue u GyHKIIUHA pUOOCOM U UX POJIb B OMOCHHTE3€e OerKa.

16. JlpaMaTudecKkue cTpaHULbl B ICTOPUM Pa3BUTHS TEHETUKH.

17. Ycnexu COBpeMEHHOM I€HETUKU B MEIULIMHE U 3APaBOOXPAHCHUN.

18. LlenTpsl MHOTOOOPa3Hst U MPOUCXOXKIACHUS KYJIbTYPHBIX PAaCTCHUH.

19. IlenTpBl MHOrOOOPA3Hsl U MPOUCXOXKIECHHUS JOMAIIHUX KUBOTHBIX.

20. 3HayeHHe U3yUCHHs MIPEIKOBBIX (POPM IJIs1 COBPEMEHHON CENEKIUH.

21. Hcropus npoucx0XkKAeHUS OTIENbHBIX COPTOB KYJIBTYPHBIX PACTCHHUN.

22. Hctopus pazBuTHus 3BOIOLUMOHHBIX uaeit 1o Y.J/lapBuHa.

23. «Cucrema nipupoasi» K.JInHHes u ee 3HaUeHHE 7151 pa3BUTHS OMOJIOTHH.

24. Oomounonnsle uaen XK.b.Jlamapka u ux 3Ha4eHue A7 pa3BUTHS OUOJIOTHH.

25. [Ipeanoceliky BO3SHUKHOBEHHUS 3BOJIONMOHHOM Teopun Y./lapBuHa.

26. CoBpeMeHHbIE NPEACTABIECHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIIOLIUH.

27. @opMHpOBaHNE YCTOMYUBBIX MOMYJIAIMA MUKPOOPTaHU3MOB M BPEIUTENEN KyJIbTYypPHBIX
pacTeHM K BO3IEHCTBUIO IJOXMMHUKATOB KaK JJOKa3aTENbCTBO UX aJallTUBHBIX BO3MOXHOCTEH.
28. AnanTuBHasl paguanysi OpraHu3MOB (Ha KOHKPETHBIX NMPUMEpPAx) Kak pe3ysbTar Aeil-
CTBUS €CTECTBEHHOTO 0TOOpA.

29. Apamopd 036l B 3BOJIIOIMH TO3BOHOYHBIX M O€CIIO3BOHOYHBIX KUBOTHBIX.

30. CoBpeMeHHbIE NPECTABIEHUS O 3ap0KICHUH JKU3HH.

31. PaznuuHbIe THIOTE3BI TPOUCXOXKICHMS.

32. [IpyHIMIBI ¥ 3aKOHOMEPHOCTH Pa3BUTHS JKU3HU Ha 3eMIIE.

33. PanHue sTamnel pa3BUTHS KU3HU Ha 3eMIle.

34. IIprunHEl 1 BO3MOXKHAsI UCTOPUS BBIXO/A HA CYILIy PACTEHUN U )KUBOTHBIX.

35. Pacuger penrruinuii B M€3030€ ¥ BO3MOKHBIE TPUYMHBI NCYE3HOBEHMSI TMHO3ABPOB.

36. CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOKICHUH NITULL U 3BEPEH.

37. Bnusinue nBHkeHUs MaTEpUKOB U OJIECHEHUH Ha (OPMUPOBAHHUE COBPEMEHHON pacTH-
TEIBHOCTH U JKUBOTHOI'O MUDA.

38. DBOJTIONHS IPUMATOB U ATAITbI BOJIOIMH YEJIOBEKA

39. CoBpeMeHHBIH 3Tall pa3BUTHUS YyenoBeuecTBa. YenoBeyeckue pacel. OnacHOCTh pacu3ma.
40. BozneiicTBue yenoBeka Ha MpUpOJY Ha pa3iMyYHBIX Tanax pa3BUTHUS YEJIOBEYECKOro 00-
LIECTBA.

41. [IpuunHbI U rpaHULBl YCTOMYUBOCTU OHOC(hEpHl K BO3AEHCTBUIO AESITEIbHOCTH JIIOIEH.
42. broneHo3b! (3KOCUCTEMBI) Pa3HOI'O YPOBHSI MU UX CONOJYUHEHHOCTb B IJI00AJIBLHON KO-
cucreme — ouocdepe.

43. BunoBoe u sxonoruueckoe pasHooOpasue OMOIEHO03a KaK OCHOBA €ro YCTOHYHUBOCTH.

44. Pasnuunble 3K0JI0rMYEeCKUEe MUPAMUIBI U COOTHOLIEHUSI OPraHU3MOB Ha KaKJIOM UX CTy-
IIEHHU.

45. [TyTu noBeIIEeHUST OMOIOTMUYECKOMN MPOTYKTUBHOCTH B HCKYCCTBEHHBIX SKOCHCTEMAX.

46. Cykueccuu 1 X GOpMsl.

47. Ponb mpaBUTENbCTBEHHBIX M OOIIECTBEHHBIX 3KOJOTMYECKUX OpraHu3aluii B COBpe-
MEHHBIX Pa3BUTHIX CTPAHAX.

48. PanmonanbHOe KCIIOJIB30BAHME U OXpaHa (KOHKPETHBIX) HEBO30OHOBHMBIX MPHUPOAHBIX
peECypCoB.

49. PanmonanbHoe MCHoNb30BaHNE M OXpaHa (KOHKPETHBIX) BO30OHOBUMBIX NMPUPOAHBIX pe-

CYPCOB.
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50. OmnacHocTh r100abHBIX HapylieHud B 6uocdepe. O30HOBBIE «IBIPBI», KUCIOTHBIE J0O-
KO, CMOI' U UX IPCAOTBPALICHUC.

51. DKOJIOrHYecKre KpU3HUChl U dKoJorndyeckue katactpodsl. [IpenoTBpaiieHre ux BO3HUK-
HOBCHUH.

52. YcroitunBoe pa3BUTHE IPUPOBI U OOIIIECTBA.

yHI/IBepcaHBHaSI IIKaJia OICHKHU O6p8_30BaTeJ'II>HLIX HOCTH)KGHHﬁ.

[IporeHT pe3yTpTaTHBHOCTH KadecTBeHHAsI OIleHKA YPOBHS IMMOATOTOBKHU
(TIpaBMIILHBIX OTBETOR) bamn (otmeTka) BepOanpHbIi aHAIOT
90 — 100% 5 OT1nnyHO
80 — 89% 4 Xopomio
70 — 79% 3 YJIOBJIETBOPUTEIHHO
menee 70% 2 HEYJIOBJIETBOPUTEIBHO

HNPUMEPHBIE TECTOBBIE 3AJTAHWA 110 TEMAM

Tema «buosiorus kak Hayka. O01Iasi XapaKTePUCTHKA KU3HI»

BOITPOCBI

1. Ilpeamerom u3ydenust «I'mcrosiorum» aBasgoTCa?

A. Tkanu.

b. Knetku.

B. I'pu0sr.

2. IIpenmeTrom n3yuenus «Llmronorum» sisasiiores?

A. TkaHu.

b. Kinerku.

B. I'pu6sr.

3. IlpeameTom u3yuyeHust «MHUKOJIOTUM» SABJIAIOTCH?

A. Tkanu.

b. Knetxku.

B. I'puéel.

4. Ipenmerom uzyyenus «buosorum» aBasoTcs?

A. IlpupoaHsle sIBIEHUS.

b. 3akoHomMepHOCcTH pa3BuTHA ¥ GYHKIMOHNPOBAHNUSA JKUBBIX CHCTEM.

B. Ctpoenue u ¢hyHKIIMH pacTeHUH U KUBOTHBIX.

5. llpeameToM n3ydeHusi «MoseKyJIAPHOIl OHOJIOTHU» ABIAAOTCH?

A. IlposiBIeHMe 5KH3HM HA MOJIEKYJISPHOM YPOBHe.

b. 3akoHOMEpHOCTH HacIen0BaHMsI TPU3HAKOB.

B. Ilytu npeBpallieHUs: OpraHuueCKUX MOJIEKYII.

6. llpeameToM n3ydenus: «I'eHeTUKN» ABJASAIOTCH?

A. IlposiBneHne )KU3HHA Ha MOJIEKYJISIPHOM YPOBHE.

b. 3akoHOMepHOCTH HAC/ICNOBAHNS NIPU3HAKOB.

B. IlyTu npeBpanieHus: OpraHMueCcKuX MOJIEKYJI.

7. IlpeameToM n3ydeHusi «bHOXUMUI> ABIAIOTCA?

A. IlposiBneHne )KU3HHA Ha MOJIEKYJISIPHOM YPOBHE.

b. 3akoHoMepHOCTH HACTIeIOBaHHs TPU3HAKOB.

B. IlyTy npeBpanieHust OpraHu4ecKux MoJaeKyJI.

8. Ilpeamerom u3yvenust «bnogusnkm» ABIAIOTCH?

A. DU3NKO-XUMHUYECKHE IIPOLECCh] B 5KMBBLIX OPraHU3Max.

b. B3aumopeiicTBrE JKUBBIX OPraHU3MOB C OKPYXaIOIlEe cpesioi.

B. IIponecchl )KU3HENEATENBHOCTH KUBBIX CUCTEM.

9. IlpeameToM U3y4eHHS «IKOJOTUM) SABJISAIOTCH?

A.OU3NKO-XUMHYECKHE TPOIECCHI B )KUBBIX OPTaHU3Max.

b. BzanmojeiicTBHE ;KUBBIX OPrAaHU3MOB € OKPYKAKOLIeH cpeoi.
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B. IIponecchl )KN3HENESATENBHOCTH JKUBBIX CUCTEM.

10. IIpenmeTom u3ydeHuns «@u3M0JI0rum» ABIASAIOTCA?

A .OU3UKO-XUMHUECKHE TPOIIECCHI B JKUBBIX OPraHU3Max.

b. BzaumopeiicTBHE KUBBIX OPTaHU3MOB C OKPY>KAIOIIEH Cpeon.

B. H[!O!!QCCBI KHUZHEACATECIbHOCTH KMBbIX CUCTEM.

«buogornyecky BajkHbIe XUHMHYECKHE COeIMHEHH
brox 3a0au ¢ ebibopom omeema(NpoBepKa 3HAHUI OPraHUYECKUX BElIEeCTB, BXOISIINX B COCTAB
KJIETKH)
1. benku — 310 OMONIOrHYeCKre TeTePOIOJIMMEPbI, MOHOMEPAaMHU KOTOPBIX SIBIISIOTCS
A. YriaeBoanl.
b. Amunoxucinomei.
B. XKupsl.
2.Caxapo3y MoJIy4aroT U3 ...
A. Kaproderns.
b. Caxapnoeo mpocmuuxa.
B. 3nakoBbIxX KyIbTyp
3. TpaHcriopTHYIO (DYHKITHIO BBITOIHSIOT ...
A. Benku.
b. Yrinesonml.
B. XKupsl.
4.I'mroK03a OTHOCUTCA K ...
A. Monocaxapuoam.
b. Jucaxapunam.
B. Ilonucaxapugam
5. TMKOTEH OTHOCHTCI K ...
A. Yenesooam.
b. Kupawm.
B. benkam.

«CTpYyKTYpHO-(pYHKIIMOHAIbHASI OPraHU3aIUsl KJIETOK, CTPYKTYPHO-(pYHKIMOHAJIbHBIE
(axkTOpBI HAC/IEICTBEHHOCTH»

1.IlepBbIii MUKpPOCKON ObLT M300peTeH:

1590 2. Ancenonm.

2. B 1665 roay Pobepr I'yk:

Yeuoen, sapucosan u nazean kiemxy Kiemxkou.

3. AnTonnii Ban JleBeHryk oTKpbLI:

Mup mukpoopeanuzmos.

4. PoOepT BpoyH B pacTHTEJbHBIX KJIETKAX BIIEPBbIE ONMMCAJ:

Aopo.

5. Maruac llieiinen noxa3aJ:

Bce pacmenus cocmoam uz kiemox, 00a3amenbHOU CMpPYKMypou 161aemcs 0po.

6. B 1838-1839 rr. chopmyIupoBaIH OCHOBHBIE MOJIOKEHNS KJIETOYHOI TeOPUHN HeMellKHe y4ye-
HbIE:

Teooop Lllsann u Mamuac Inetioen.

7. XU lIBann, u lljeiiieH CYUTAIN, YTO HOBbIE KJIETKH 00pa3ylOTCs:

H3 mesxncknemounozo eeugecmaa.

8. B 1855 r. Pynonbs¢ Bupxos qokasau:

Hosbie kiemku obpaszytomes nymem OeneHusi MamepuHcKoll.

9. OcHOBHO¥ eiMHMIIEl CTPOEHUS U KU3HEAESATETbHOCTH BCeX )KUBbIX OPraHU3MOB fIBJIAETCH:
Knemka.

10. Bce kJ1eTKM KUBBIX OPTaHM3MOB HMEIOT:
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Cxo0Hoe cmpoenue.

Tema «Ku3HeHHBIH HUKJ KIeTKH. MuT03.Meiio3. OHTOreHes3»

Bomnpocksr.

1. B ocHOBe Gecrionioro pa3MHOKEHUS JICKUT MUTO3.
becnionoe pasmMHoxkeHHe MpoucxoauT 0e3 00pa3oBaHus ramMeT.
B ocHOBe 110J10BOT0 pa3MHOKEHUS JICKUT MEHO3.
[TonoBoe pa3MHOKEHHE UAET 3a CYET 00pa30BaHUSI MOJOBBIX KJIETOK.
JlouepHue opraHu3Mbl UICHTUYHBI MATEPUHCKOMY TP 0€CI0JI0M Pa3MHOKEHHH.
BecnoJioe pazmMHOXXeHHEe He oOecreyrBaeT BbIKMBAHHWE B M3MEHUMBOM, HEOIArompHsT-
HOU cpene.
. Pereneparust MOpcKoii 3B€3/1bI U3 OJHOTO JIy4a 3TO (pparMeHTALMS.
. I'pubsb1 pa3MHOXKaIOTCSI CHOPOOOPA30BAHNEM.
9. BereraTuBHOe pa3MHOXKEHHE 3TO yBEJIIMYCHHE YHCIa 0cO0ei pacTeHuil B pe3ysbTaTe X

pPa3BUTHUSL U3 YaCTEH MATEPUHCKOTO PacTeHUSI.

10.JIanaplil, bIpEd pa3MHOKACTCS KOPHEBUILIAMHU.

kW

[ <IN

Tema «OcHOBHBIE MOHATHS TeHETHKH. 33ROHOMepHOCTI/I HacJIeJ0BaHUA U U3MCHUYUBOCTH.
CeJ'IeKIII/IH OPraHu3smMoB)»

1. Yto xapaxrepno qis mytanuii? (BosHukaer BHe3anHo B JIHK niau B xpomocomax.)

2. Ilpu3Haku, Kakoi U3BMEHUYHUBOCTH MepeatoTcs MOToMCTRY? (MyTallMOHHOMM. )

3. Uro monxBepraeTcs H3MEHYUBOCTH TIPY BO3HUKHOBeHHUU MyTarnuii? (enoTum.)

4. HacnmenyroTcs npu3Haky reHotuna win pernotuna? (I'eHoTuma.)

5. JIns xakoM M3MEHYMBOCTH XapaKTEpHBbI CIEAYIOIUE MPU3HAKU: BO3HUKAKT BHE3AIHO, MOTYT
OBITh JOMHHAHTHBIMU WJIM PELIECCUBHBIMH, MOJIE3HBIMH WJIM BPEAHBIMH, HACIEAYIOTCS, TOBTOPSIOTCS?
(MyTanmoHHOIA.)

6. ['me npoucxonsat myrarnuu? (B xpomocomax, B mojaekyjaax JHK, B oqHoii mape HyKJI€oTH-
JI0B.)

7. B kakoM cirydae MyTaIiu MposBISIOTCS peHoTunmdecku? (B roMo3urorHom opranusme.)

8. KakoBa ponb MyTanuii B 3BOIIOIIMOHHOM Tiporiecce? (YBeJnyeHne H3MEHYUBOCTH.)

9. Ot vero 3aBucut Genorun? (OT reHOTUNA U OKPY KAIOLIEH CPeaBbI.)

10. Yem ompenensieTcss pa3Max M3MEHUYUBOCTH TPU3HAKOB opranusMa’ (I'eHOTHIOM U OKpYyxKa-
I0111eid cpenoii.)

Tema «Bo3HUKHOBeHHe U pa3BuTHe Ku3HN HA 3emuie. UcTOpHSA IBOTIONMOHHOTO YIEHHU S
brok 3a0au ¢ evibopom omeema

1. Teopus abnoreHesa oOBbSICHICT BOSHUKHOBEHHE KU3HU Ha 3eMIle Iy TEM:

a) 3aHeceHus e€ U3 KOCcMOoca;

0) TPOUCXOXKIEHHS €€ OT )KHBOTO;

B) CBEpXbECTECTBEHHOIO TBOPEHUS;

I') CAaMOIIPOU3BOJIEHOTO 3aPOKACHUS U3 HEXKUBOTO.

2. OxoH4aTenpHO B 19 B. 10Ka3an HEBO3MOXKHOCTh CAMONIPOM3BOJIBHOIO CAMO3aPOXKICHHS XKU3HHU B MU~
TaTEJIbHBIX CPeax, MOMEIIEHHBIX B KOJIOY, C S-00pa3HbIM rOpJIoM:

a) ®.Penu;

0) JL.IlacTep;

B) A.JleBeHTyK;

r) J.Cnananmnuasy.

3. B 1924 r. xoanepBaTHYIO TUIIOTE3Y IPOUCXOXKACHUS KU3HHU Ha 3emJie c(hOopMyITHpOBAL:
a) J.ITacrep;

0) C.Mwnep;

B) Jlxx.bepHann;
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r) A.OmapuH.

4. Cornacho B3rsinam A.M.OnaprHa OCHOBHBIMH HCTOUYHHKAMHU HEPTUH JJIs1 a0MOTEHHOTO CHHTE3a Op-
TFaHWYeCKUX BEIICCTB U3 HEOPraHWYECKUX Ha IpeBHel 3emie Obutn:

a) DIEKTPUIECKHE Pa3PsIbL;

0) ynpTpaduonIeTOBOE N3ITyUCHNUE;

B) TEIJIOBOE U3JIy4YE€HUE OT U3BEPKEHUI BYJIKaHOB.

5. Cornacno teopun A.M.Onapuna, koarepBartbl 00;1aJai CBOMCTBAMH KHBOTO [TOTOMY, UTO:

a) COCTOSUTH U3 MOJIEKYJT OelKa;

0) pacnaganuck Ha 60Jee MEIKIE KaTulu;

B) BOCHPOM3BOAMIM HOBBIE KOAlEPBATHBIE KAILJIH;

T') OCYIIECTBISUIA OOMEH BEIIECTB C OKPYIKAFOIIEH CpeIoit.

6. Haganom O6moornyeckoii SBOOLNH KU3HN Ha 3eMIle IPUHATO CYNTATh MOMEHT BOSHUKHOBEHUS TIep-
BBIX:

a) OpraHMYECKUX BEIIECTB;

0) KoalepBaTHBIX KaIellb UX OPTaHUYECKUX BEICCTB;

B) OJTHOKJIETOYHBIX MTPOKAPHOTUIECKUX OPTaHU3MOB.

7. XuzHp Ha 3emiie BO3HUKIIA:

a) TIepBOHAYAIBHO Ha CYIIIE;

0) mepBOHAYaJIbHO B OKEAHE;

B) Ha TPaHULE CYLIH U OKEaHa;

T') OJTHOBPEMEHHO Ha CYIIIE U B OKEaHe.

8. IlepBble )KUBBIE OPTaHNU3MBI, TOSIBUBIIIHECS Ha 3eMile, TI0 CIIOco0y IBIXaHMS U TIO0 CIOCO0y MUTaHUS
ObuIH:

a) a3pOoOHBIMH aBTOTPOhaMHU;

0) a’poOHBIME TeTepOoTpOdhaMu;

B) aHA3pOOHBIMH aBTOTPO(aMu;

T') aHa3POOHBIMH TeTepOTPOdhaMu.

9. IIpu ucToIeHnH 3amaca CHHTE3NPOBAHHBIX A0MOTEHHBIM ITyTEM OpPTraHIMYECKUX BEIECTB, HA 3eMiie
MOSIBIJIMCH OPTaHU3MBI IO CITOCOOY ABIXaHUS U 10 CTIOCO0Y MUTAHUSA:

a) a’3poOHBIE aBTOTPOPEI;

0) a’poOHBIE TETEPOTPOQHI;

B) aHA’POOHBIE TETEPOTPODHI;

') aHa3POOHBIC TETEPOTPOQBI.

10. KpymneiimmmM apomMop030M, 0OKa3aBILINUM CYIIECTBEHHOE BO3JCHCTBIE HA PAHHHUE ITAIIBI ABOIIOLNN
JKM3HM Ha 3emiie, ObIIO:

a) MOsIBJIIEHUE TIPOKApHUOT;

0) TOsIBIIEHUE DYKAPHOT;

B) BO3HUKHOBEHHE (DOTOCHHTE3a y MPOKAPHOT.

Tema «IKog0rnuyecKue (l)aKTOPLI H Cpeabl dKU3HU. HOHy.]IﬂIIHH, COOﬁH.leCTBa, IKOCHUCTEMBD»
Ha3zoBure THIBI OMOTHYECKUX OTHOLICHHUH, KOTOPBIE MOTYT HPOSIBISATHCA B IPUPOJE IPH B3aMMOOTHOIIIE-
HUU Napbl OPraHU3MOB:

Bapuant Ne 1.
1. Koposa — 4enoBek.

2. Poi0a npuumnana — akyna
3. BousbmIoi necTphlil AATEN — JIMYMHKA KOpoeaa
4. BOJIK — T0XKIEBOW YEPBb
5. I'pub TpyToBUK — Oepe3a
Bapuant Ne 2.

1. Hamg — aarymka
2. OneHb €eBpONEHCKUN — JOCh
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3. Ilyema — auma
4. Yenosek — ackapuaa
5. IIlakan - 1eB

Tema «buocdepa - rinodanbHast IK0J0ru4ecKas cucrema. Biusinue aHTponoreHHbIX GaKkTopoB HA
ouochepy»
1. buocdepa ectb:
a) 00MacTb pacpoCTpaHEeHUH KU3HHU;
0) COBOKYITHOCTB JKHBBIX OPTaHU3MOB, CYIIECTBYIOIINX HA 3eMIIe:
B) OMOTeo1eHos.
2. B 6uocepe oburatoT pazHooOpa3Hble BUABI KHUBBIX CYIIECTB, KOTOPHIX HACUUTHIBACTCS:
a) okojo 1000: 0) 6oxee 2 muH: 1) 6o1ee 20 MITH.
3. Bo BcenenHoit u B )kuBoM BetecTBe Orochephl B HAaOOIbIIIeM KOJIHIECTBE MPUCYTCTBYIOT:
a) BOJIOPO/I, YIIIEPO, IIMHK, KAIBIHiA; 0) YIIepol, a30T, KalbLUi, KHCIOPO/I;
B) BOJOPOJ, YIJIIEpO, a30T, KUCIOPO/,
4. Yto Takoe OMOJOTHIECKOE pasHOOOpasue:
a) pa3HooOpasue opraHu3MoB; 0) pasHOOOpas3ue BUIOB;
B) pa3HOOOpa3ue SKOCUCTEM;
5. Yto gaet BO3MOXKHOCTh paccMaTpuBaTh Onocdepy Kak BEUHBIN JBUTATENb:
1) DKOJIOTHYECKask TUpaMuIa. a) HeHNCUYePIaeMOCTh COTHEYHOM SHEPTUY;
0) 0€30TX0JHOE TIPOU3BOJICTRO;
6. K sxocrcreMaM Ccymi OTHOCSTCS CIEMYIOIINE XapaKTePUCTHKH:
a) 3aHUMaroT OoJiee 2/3 TOBEpXHOCTH 3€MHOTO I1apa;
0) 3aHUMAIOT OKOJIO 1/3 MOBEPXHOCTH 3€MHOTIO I11apa;
B) naroT 2/3 Bceil npoaykuuu ouocgepsr;
r) matot 1/3 Bcelt mpoaykuuu OHochepsl;
1) OCHOBHBIMH TIPOJYLICHTAMH OMOMACCHI SIBJISIFOTCS] OJTHOKJIETOYHBIE PACTHTENBHBIC OPTaHU3MBI,
€) OCHOBHBIMHU NPOAYLIEHTaMH OMOMACCHI SIBJISIFOTCS BHICILIUE PACTEHHUS;
) TJIaBHBIE 3armachkl (PUTOMACCHI HAXOASATCA B YMEPEHHOM TIOsICE;
3) IIaBHBIC 3amachl (PUTOMACCHI HAXOATCS B TPOITMIECKUX 00IACTSIX.;
1) 3anachl puToMacchl pacipeeieHbl PABHOMEPHO:
K) (hutomacca coctasisier 1/20 yacth oOrielt GnomMacchl;
1) puromacea coctasmser 6onee 90% obmielt Grmomaccsr;
M) mUpamua OHoMacchl IpsMast:
H) IUpamMua OMoMacchl epeBepHyTasl.
7. Tepmun "0mocdepa" BBEN B HAYKY:
a) B. U. Bepnazackmii;
6) . 31o0cc;
B) K. Jlamapk.
8. buocdepa sBiseTCcs pe3yabpTaTOM B3aUMOACHCTBHS:
a) )KUBOW M HEKUBOI MaTepuu;
0) )KUBOW MaTepuu M XO3IHCTBEHHON IEATEILHOCTH JIIOJCH;
B) HEXXUBOH MaTepruy U KOCMHUICCKUX H3ITYICHHH.
9. OCHOBOMOJIOKHUKOM COBPEMEHHBIX MpeICTaBlIeHH 0 Obnocdepe sBiseTcs:
a) B. U. Bepuanackuii;
0) 2. 31occ;
B) XK. Jlamapk.
10. ITo B. U. Bepuaackomy Boicuieii popmoii pa3BUTHsI MaTepHH Ha 3eMJie sSBIISETCS:
a) J)KH3Hb;
0) pasym;
B) OMOKOCHOE BEIECTRO.

Kpurepum onenkmu:
= OIICHKa «OTJIMYHO» BBICTABJIACTCA CTYJACHTY, €CJIM OH MIPAaBUJILHO OTBETUII Ha BCC BOIIPOCHI;
- OLICHKA «XOpPOIII0Y», ECIIH YEThIPE MPABUIBHBIX OTBETA;
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- OLEHKa «YIOOBJIETBOPHUTECIILHO», €CJIU TPHU MPaBUJIBHBIX OTBETA,
- OICHKa «HCYOOBJICTBOPUTECIBbHO», €CJIM ABAa U MCHBIIC IMTPAaBUJIbHBIX OTBCTOB.

NMPAKTUYECKHUE 3AHATUSA (ITIPAKTUYECKHUE PABOTDI)
Tema: BUTaMUHBI M OMOJIOTHYECKU AKTHBHbBIE J00aBKH, UX 3HAUEHHE B )KU3HH OPraHU3Ma YejioBe-
Ka. 'mmo- m aBUTAMHHO3BI X MMOCJIEACTBHS.
3anoJIHUTh TaOJIHIY

BuraMuHbI 1 OHOJIOTrHYECKH
aKTUBHEIE TOOABKHA

I'nmo- 1 aBUTaMHUHO3BI HX I10-
CIICACTBUA

3HaUYeHHUE B KU3HU opraHu3mMa

Tema: CpaBHHTeJbHASA XaPaKTEPHCTHKA KJIETOK JYKAPHOT (PACTHTEJILHOM, ’KHBOTHOM, TPHOHOI).
Bupychl 1 6aKTepMHU: CX0CTBA U Pa3Jan4us
3anoyiHUTE TabIUIy

PactutenpHas KiaeTka JKupoTHas KiaeTKa

CxoncTBa

Paznuuns

CnenaiiTe BLIBOABI, IPUMEHSISI JAHHBIE TA0IHIIbI.
CpasHnenue Kiemok npoKapuom u 3yKapuom

Tpuznaxu Ipoxapuomul Dykapuomul
Pacmenus Kusommusie Tpubwr

JJHK Konvyesuonasn, | Humu JIHK 6 Humu /[HK 6 Humu J[HK 6

He c8s3aHa ¢ KOMNIEKCe ¢ OeKOM KOMNJeKce ¢ OeKom KoMmnjexce ¢

benxkamu benxkom
XpOMOCOMBI _ + + +
IToBepxHoCT- Knemounasn Knemounas cmen- TI'nukokanuxc Knemounasn
HBIHA anmapar CMeHKa Ha Ka Ha ocHose yeiio- CMeHKa Ha
KJICTKH OCHOBe Mype- J103bl OCHO8€ XUMUHA

UHA, Y MHO2UX —

CAUZUCMAZL KaN-

cyna

Pubocombr + + + +

(bonee menxue)
Knerounsrit _ _ + +
LICHTP (y gvlcuiux )
Bakyonu YV nexomopuix + B Y nexomopuix

2azosvie 8aKy- Y oonoxnemounuix-

onu MenKue cneyuanusu-
pOBaHHble

JInzocoMsl, _ + + +
OIIC, muro-
XOHJPHHU
IInactuasl _ + _ _
3amacHoM yr- Y nexomopuix - Kpaxman I'nuxozen Tnuxocen
JIEBOJT 2/IUKO2€EH
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UeM NpUHOMIHAIBHO OTJIMYAIOTCS MPOKAPUOTHYECKAs! M dyKaproTHyeckas KieTku? OObsICHUTE MpU4H-
HBbI pa3Iu4uil.

[Touemy kHMBOTHAasI, pacTUTeNbHAs W IPUOHAS KJIETKU MOXO0XH MO0 CTPOSHHIO U C YeM CBS3aHBI UX pas-
auaus?

Tema: Pemienne 3aga4 Ha onpeaeseHre NMOCIe0BATEJILHOCTH HYKJI1e0THAOB. Pelienne 3aga4 Ha
onpeesieHNe MOCJIe0BATEILHOCTH AMMHOKHUCJIOT B MOJIeKyJIe fesIka
na ycnewnozo pewenus 3a0ay no MONEKYAAPHOU OUOIOSUU HYHCHO 3HAMb CIe0YIOWUL MAMEPUAL:
OpuH mar 370 nonHeli BuToK cnimpanu JJHK-moBopor Ha 360°

OpuH mar coctasisAoT 10 map HyKJI€OTHIO0B

Jmnaa ogHOTrO mara — 3,4 HM

Paccrosnue mexny asymsa Hykieotugamu — 0,34 M

B monexyne IHK: A+I'=T+L (IlpaBuno Yapradda: > (A) = >(T), X (') =D (ID), D (A+D) =>(T+LI)
KommnementapHocTs HykieoTu10B: A=T; I'=1]

e JIHK ynep>xuBaroTCss BOXOPOIHBIME CBSI3SIMH, KOTOPBIC 00pa3yrOTCS MEXKIY KOMIUIEMEHTAPHBIMH
A30THCTHIMHM OCHOBAHHSAMU: aJIEHUH C TAMMUHOM COEIUHSIOTCS 2 BOJIOPOJHBIMU CBS35AMH, @ TYaHUH C IU-
TO3UHOM TpeMs

3a0auu na ycmanoenenue nociedosamenvrocmu Hykieomuoos ¢ JJHK, uPHK, aumuxooonos mPHK

1. Yuacrok ognoii uenu moiekynsl JIHK nmeer nocnenoBarensHocTh HykieoTuaoB: A-I'-T-I-T-A-A-II-
T-I'-A-TI'-1I-A-T. 3anummure mMociIeI0BaTeIbHOCTS HYKJICOTH 0B BTOopoii e JJHK.

Jano: JHK A-I'-T-II-T-A-A-II-T-I'-A-T'-II-A-T

Pewenue: ( nyxneorunsl sropoit nern JJHK moxbupaem no npuniuny komruiemenTapaocta A-T, '-11)
JHKATTHTAALUTIATOATIAHKTHOATATTIAOTHOI TA

Omeem : Bropas nensb JJHK umeet mocnenosarensHoCcTh HyKiI€oTHAOB T-1[-A-T'-A-T-T-I'-A-II-T-LI-I'-T-
A

2. Yaacrok 1ienu MoJekyisl JJHK nMeer mocnenoBaTenbHOCTs HyKieoTuaoB: LI-T-A-A-11-1I-A-T-A-I"-T-
T-I'-A-I'. 3anuiuTe nocaea0BaTensHOCTh HyKIeoTH10B UPHK.

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

Pewenue: ( mykneotunst ”PHK mogbupaem no npunaiumy komruieMentapaoctd k JIHK : A-Y, I'-10)
JHKIOTAALILATATTTIAT

PHKTAVYVYITVYAVYIOAALVI

Omseem : ”PHK nmMeet mocnemoBaTembHOCTS HYKICOTHIOB [-A-Y-Y-I'- [-Y-A-V-1I-A-A-11-Y-1]

3. Ompenenure nocienoBarenbHOCTh HykieotunoB uPHK, antukononst monexyn TPHK |, eciiu parment
JHK umeer nocnenoBarenbHOCTh HykieoTU10B ['-11-11-T-A-I1-T-A-A-T"-T-1]

Jano: JHK T'-1I-1I-T-A-11-T-A-A-T"-T-1]

Pewenue: (HykiaeoTuabl nmoadupaeM mo npuHouny komiuieMeHtapHoctu A-Y, I'-1] nox JHK chavana
crpouM HPHK, 3atem TPHK)

JHKTIHOTALOTAATDLTI

uPHKIUTTAYTAYVYIOAT

TPHKTOOVYALYAATVY

Omeem : u”PHK umeet nocnenoatenbHocTh HyKJIeoTHIOB LT T' A VI A Y V I A I' anTukoaoHs! TP-
HKTHOYALUYAATVYI]

3amaga No 1.

Oparment nermm UPHK mMeer mocnemoBarensHOCTh HykineoTunos: LIIIITALITTIATYA. Onpenenure
nocliieoBaTebHOCTh HykIeoTunoB Ha JIHK, antukomonst TPHK u mocnenoBatensHOCTh aMUHOKUCIOT
BO (hparMeHTE MOJICKYJIBI O€JIKa, UCIOJIb3YS TaOJIMIy TeHETHYSCKOTO KOa.

CxeMa pelreHns 3a1a9u BKITI0YaeT:

1) mocnemoBatenpHOCTh HA JJHK: ITTTITHI THAT;

2) antuxononsl monekyn TPHK: TIT, VI'T, LTV, HAY;

3) mociemoBaTENPHOCTh AMUHOKHCIIOT: TIPO-Tpe-ajla-Bal.
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3amauga Ne 2. @parment nenu JJHK mmeeT cneayromryio mocmenoBaTebHOCTh HyKieoTuaoB: TALIIIIT-
HALTTT. Ompenenute mocienoBaTeIbHOCTh HyKiIeoTHAOB HAa UPHK, aHTUKOMOHBI COOTBETCTBYIOIINX
TPHK ¥ aMHHOKHCIOTHYIO TOCIIE0BATEIHHOCTh COOTBETCTBYIOIIETO (parMeHTa MOJICKYNBI Oelka, nc-
TIOJIB3YsI TAOJHITY TEHETHIECKOTO KO,

CxeMa pelieHus 3a/1a4u BKIIOYALT:

1) mocnemoBatenbHOCTh HAa HPHK: AVITTAI'YIAALL

2) aatukononsl Mosekyn TPHK: YALL, LY, LIALL, VVT;

3) aMUHOKHCTIOTHAS TIOCIEI0BATEIFHOCTD; MET-TJIN-Bajl-acH.

Tema: «Pemienne 3a1a4 Ha MOHOTUOPUIHOE CKPELIMBAHUEY.

3agauya Ne 1.

VY KpymHOTO POraToro CKoTa I'eH, 0OYCIOBIMBAIOIINA YEPHYIO OKPAacKy LIEPCTH, TOMHUHUPYET
HaJl TCHOM, OIpEeeIIIONINM KPacHyl0 OKpacKy. Kakoe moToMCTBO MOXKHO OXKUAATh OT CKPELIMBAHUS TO-
MO3HUTOTHOT'O YEPHOTO OBIKA M KPACHON KOPOBHI?

Paszbepem perienne 3toit 3anaun. Brauane BBegeM o0o3HaueHUs. B TeHeTHKe [T TCHOB MPHHSI-
Thl OYKBEHHBIE CHMBOJIBI: JOMHHAHTHBIE T€Hbl 0003HAYAIOT MPONHMCHBIMH OyKBamHM, PELECCUBHBIE —
CTpOoYHBIMH. | '€H YepHOU OKpacKu JOMUHHPYET, TOITOMY ero 0003HauuM A. I'eH KpacHO# OKpacku miep-
CTH perieccuBeH — a. ClieZioBaTeNbHO, TEHOTUIT YePHOTO TOMO3UTOTHOTO ObIKa Oyner AA. Kakos xe re-
HOTUN Yy KpacHOH KopoBbl? OHa o0nanaeT peeccHBHBIM MPU3HAKOM, KOTOPBIA MOXKET MPOSBUTHCS (e-
HOTUIIMYECKH TOJBKO B TOMO3UTOTHOM COCTOSHUM (opraHusme). Takum oOpasoM, ee reHotun aa. Eciu
OBI B TEHOTHUITC KOPOBKI OB XOTs OBl OJIMH JTOMUHAHTHBIN TeH A, TO OKpacka IepcTH Y Hee He Oblia Obl
KPacCHO.

Tenepp, KOrga reHOTHITBI POAMTEIBLCKUX OCOOEH OmpeiesieHbl, HEOOXOOUMO COCTaBUTH CXEMY
TEOPETHUYECKOTO CKperuBanus (cm. ¢. 120).

UYepHblii OBIK 00pa3yeT OJUH THIl TaMET 0 HCCIIeyeMOMY TeHY — BCE IMOJIOBBIE KIETKH OyayT
coJiep>KaTh TOJNBKO T'eH A. s ynoOcTBa mojcyera BEITUCHIBAEM TOJIBKO THUIIBI FAMET, a HE BCE MOJIOBHIC
KJIETKHM JAaHHOTO XMBOTHOTO. Y TOMO3UTOTHOM KOPOBBI TAKXKE OJMH THI ramMeT — a. IIpu ciustHnu Takux
rameT Mexay co0oil oOpaszyeTcst OJuH, €IUHCTBEHHO BO3MOXKHBIA T€HOTHUI — Aa, T.e. BCE€ MOTOMCTBO
OyzaeT enuHOOOpa3HO U OyAET HECTH MPHU3HAK POAMTEINS, HIMEIOLIET0 JOMHUHAHTHBIH (DEHOTHIT — YEPHOTO
Obika. Takum 0Opa3oM, MOXKHO 3amucaTh CICAYIOIINI OTBET: IPU CKPELIMBAHUN TOMO3UTOTHOT'O YEPHOTO
ObIKa U KPAaCHON KOPOBBI B IIOTOMCTBE CJIEAYET O’KUAATh TOJIbKO YEPHBIX I€TEPO3UTOTHBIX TEILAT.

Crenyromme 3a7a4qyl cielyeT PeHIUTh CAMOCTOATENILHO, TOAPOOHO OMUCAB X0/ petIeHus u chop-
MYJIMPOBAaB MOJIHBIH OTBET.

3agaua Ne 2.

Kakoe moToMcTBO MOXHO OXHIAaTh OT CKpEIIMBAaHHUS KOPOBBI U ObIKa, T€TEPO3UTOTHBIX MO
OKpacke mepcTtu?

3apaua Ne 3.

Y MOpCKHX CBHHOK BHXpacTas LIEPCTh ONpenessieTcs TOMUHAHTHBIM T€HOM, a IiajKas — pe-
LIECCUBHBIM.

1. CkpemnBaHue OBYX BUXPACTBIX CBUHOK MEXIy co0oil nano 39 ocobeli ¢ BUXpacTOH MIEpCThIO
u 11 TIIagKomepcTHRIX JKUBOTHBIX. CKOJIBKO Cpenr ocoOel, MMEIOINX JOMUHAHTHBINA (PEHOTHII, TOIKHO
OKa3aThCsl TOMO3UTOTHBIX 110 3TOMY HpHU3HAKY?

2. Mopckasi CBUHKa C BUXPAacTON LIEPCTHIO MPH CKPEIIMBaHUH C 0COOBIO, 00JIaAatonel raaKon
IIEPCThIO, Jaja B MOTOMCTBE 28 BUXPACThIX M 26 TJIJKOIIEPCTHBIX MOTOMKOB. OnpeaenuTe reHOTHUIIBI
poauTesnei 1 TOTOMKOB.

3agaga Ne 4.

Ha 3Bepodepme momyueH mpuriion B 225 Hopok. M3 HUX 167 KUBOTHBIX UMEIOT KOPUYHEBHII
Mex U 58 HOpoK roiryboBaTo-cepoil okpacku. Ompenenute TeHOTHITBI HCXOTHBIX ()OPM, €CIIH U3BECTHO,
YTO T€H KOPHUYHEBOH OKpackH JOMUHHPYET Haj T€HOM, ONPENENSIONINM rolyO0oBaToO-cephlid IBET IIEp-
CTH.

3agaua Ne S.

VY dernoBeka reH Kapux a3 JOMUHHUPYET HaJl TeHOM, O0YCIIOBIMBAIOIIUM ToiyObie Ta3a. ['omy-
Oormnasslii My>X4nHa, OAMH U3 POJUTEIEH KOTOPOro MMEN KapHe Iiasa, )KEHUIICS Ha Kaperyia3oi sKeHILH-
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HE, Y KOTOPO# OTell UMel Kapue Tiia3a, a MaTh — rolyosle. Kakoe moTOMCTBO MOYKHO OKHJIATh OT 3TOTO
Opaka?

Tema:«Pemienue 3a1a4 Ha BTOPOii 3ak0H MeHaess».

3agauya 1

I'en yepHoOIi MacTH y KpyIMHOPOTraToOTro CKOTa JJOMHHHUPYET HaJl TeHOM KpacHoi macTtu. Kakoe
ITOTOMCTBO F MOIy4HTCS OT CKpEeUMBaHKs YUCTOMOPOTHOTO YEPHOTO ObIKa C KpacHbIMH KopoBamu? Ka-
KO€ TTOTOMCTBO F, OIydnTCST OT CKpeUBaHUs MEXIY cO00H THOPHIOB?

Pemenue

A — reH YepHO MacTH,
a — TeH KpacHOH MacTu.

1. KpacHbie KOpoBBI HECYT PEIIECCUBHBIN MPU3HAK, CICI0BATEIHLHO, OHH TOMO3UTOTHEI 110
PEIECCUBHOMY T€HY M UX TEHOTHII — aa.

2. BrIk HECeT OMWHAHTHEIN MPU3HAK YEPHON MACTH U SIBIIAETCS YUCTOIIOPOIHBIM, T.€. TO-
MO3UTOTHEIM. CJ1e/IoBaTEIbHO, €r0 IeHOTHIl —AA.

3. I'oMmo3uroTHBIE 0OCOOM 00Pa3yIOT OJMH THII TAMET, TOITOMY YEPHBIN OBIK MOXKET MIPOAY-
[IUPOBATh TOJIKO TaMEThI, HECYIE JOMHUHAHTHBINA T'eH A, a KpacHbIE KOPOBBI HECYT TOJIBKO PELIeCCHB-
HbIU I'CH a.

4. OHM MOTYT COYETATLCS TOJIBKO OJTHHUM CIIOCOOOM, B PE3YJIbTATe Yero 00pa3yercsl eAHHO-
obpasnoe nokosienue F, ¢ renotumom Aa.
5. I'eTepo3uroThl ¢ paBHOI BEPOSTHOCTHIO (JOPMHUPYIOT TaMETHI, COJICPIKAIINe TeHbBI A U a.

X cnusiHMe HOCHT CITydaifHBIN XapakTep, mosTomy B F, OyyT BcTpedaThes JKUBOTHBIE C TEHOTHIIAMHU
AA (25%), Aa (50%) u aa (25%), TO ecTh 0COOH ¢ JOMUHAHTHBIM MTPU3HAKOM OYIYT COCTaBIATH IPUMEP-
HO 75%.

CxeMa CKpeluBaHus

P Qaa y JAA
KpacHbIE YEpHBII
raMeThl Q a Q A
F] Aa
100% gepHbie
F, QAa N dAa
YepHbIE YepHbIE
raverss Ox Ca Ca On
F, AA Aa Aa aa
75% uepHble 25% KpacHble

OtBer

[Ipu ckpemyBaHNM YUCTONOPOAHOTO YEPHOTO OBIKA C KPACHBIMHA KOPOBaMH BCE IIOTOMCTBO Oy-
neT gepHoro neeTa. [Ipu ckpemmBaHuy Mex Iy coboi ruopunoB F; B mx moromctse (F,) Oynmer HabdIr0-
JaThCs paciieruienue: 3/4 ocobeit OyaeT yepHOro 1BeTa, 1/4 — KpacHoro.

3agaya 2

VY 4enoBeka reH, BBI3BIBAIOIINN OJHY U3 (OPM HACIEACTBEHHOH IIyXOHEMOTHI, PELECCUBEH 10
OTHOIIIEHUIO K TeHy HOpMallbHOro ciyxa. OT Opaka IIyXOHEMOH >KEHIIMHBI C HOPMaJIbHBIM MYXYHHOM
poaucs riryxoHeMoi pebeHok. OnpenenTh FTeHOTUITBI BCEX YWIEHOB CEMbH.

3agaya 3

Cenas npsizip BOJIOC y Y€JIOBEKAa — JOMHUHAHTHBIN Npu3HaK. ONpenennuTs TeHOTHIIBI POAUTENeH
JIeTel, eclii U3BECTHO, YTO Y MaTepH e€cTh cejas Mpsib BOJIOC, y OTIa — HET, a U3 JABYX JeTel B ceMbe
OJIMH MIMEET CEeNyI0 NMpsAib, & APYTOH HE UMEET.

3agaya 4

[170161 TOMaTa OBIBAIOT KPYTIBIMU U TPYLIEBUAHBIME. ['€H Kpyrinoit ¢popmsl JoMuHUpYeT. B map-
HUKaX BbICA)KEHA paccaja, MoNyueHHas U3 THOPUIHBIX ceMsH. 31750 KycTOB MMeNH IJIOABI TPYILIEBUI-
HoM (hopMmBl, a 92250 — kpyrinoi. CKkoIbKo OBLTO Cpelr BRIPOCHINX KYyCTOB T€TEPO3UTOTHBIX PACTCHUN?

Pemenue
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A — kpyrnas popma,
a — rpymeBuaHas popMa.

1. Paccana Obuia mosydeHa U3 THOPUIHBIX (TETEPO3UTOTHBIX) pacTeHuid. X reHoTum — Aa.
Pacmernnienue B moToMcTBe, On3Koe K 3 @ 1, MOATBEPIKAACT 3TO MPEANOIOKECHHUE.
2. Cpenu pacTeHHl ¢ KpyTIIon (GopMOil TIOAOB HMEIOTCS T€TePO3UTOTHI (Aa) U TOMO3UTOTHI

(AA). ITockoneky B F, pu MOHOTHOPUIHOM CKpEIIMBAaHUK HAONIOJAETCs paclielUIeHUe M0 TEHOTHUITY B
npornopuud 1 :2: 1, ToO reTepo3UroTHRIX PaCTEHHH JOJKHO OBITH OT OOLIEro YMciIa PacTeHWH C TOMU-
HaHTHBIM TIpU3HaKOM, T.e. 92290 - 2/3 = 61500, wam B 2 paza OOJbINE, YeM PACTCHHUU C PEIECCHBHBIM
npuzHakoM: 31750 - 2 = 63500.

Ortgert: ['eTepo3uroTHeIx pacteHuit Ob110 TpuMepHO 62500.

Tema: « Pemienue 3a1a4 Ha JUTrHOPUIHOE CKPEIIMBAHHUEY,

3amaua 1

HanucaTh BO3MOXKHBIC THIIBI FAMET, POIYIUPYEMbIX OPraHU3MaMHU CO CJICAYIOIUME TeHOTHUIA-
mu: AABB, CcDD, EeFf, gghh (rens! HaciemyoTcst HE3aBUCHMO).

3anaua 2

Y MOpPCKHX CBHHOK I'€H YepHOW OKpacKy mepctd W TOMUHUPYET HaJ ayjielieMw, 00ycliaBiInBa-
onmM Oenyr0  okpacky. KopOoTKOIIEpCTHOCTh ONpeiensercsl JOMHHAHTHBIM TeHOM L, a JUIMHHO-
MEPCTHOCThL €0 pE€UECCCUBHBIM aJ'IJ'Ie.HeMl. T'ennr OKpaCKH U IJIMHBI WICPCTH HACJICAYIOTCA HE3aBUCUMO.
I'oMo3uroTHOE YEpPHOE KOPOTKOIIEPCTHOE MKUBOTHOE OBUIO CKPEIICHO C TOMO3UTOTHBIM OCIbIM JJTUHHO-
nrepctHbIM. Kakoe mOTOMCTBO MOJNyYUTCS OT BO3BPATHOI'O CKPEIMBaHHS CBHUHOK U3 F| ¢ poauTenbekoit
0co0BI0?

Tema: Pemenue 3a1a4 10 MoAM(PUKANMOHHOH MU3MEHYUBOCTH.

[TocTtpoiite rpaduk BaprallmoOHHON KPUBOW MCIOJIB3YS JaHHbBIE BAPUALIMOHHOTO Psijia .
BeicuuTaiiTe cpeHee 3HaYUCHUE IIPU3HAKA.

B rpynne 2 yenoseka umerot poct 160 cMm, 8 wenosek- 170 cm, 12gen- 175 cm, 5 gen-180cm un 1
yesoBeK- pocT 190 cm

Bapuanra, v

YacToTa BCTpEeyaeMOCTH,p

N

>
A\
n
HopMa pPE€aKknuu COCTaBJISACT OT .. 0 ...

Tema: Onpenesnenue MJIOIIAAU HACAKAEHUI 1151 BOCIPOU3BOICTBA KUCJI0POAA B aTMOc(epe cBOero
peruoHa npoKUBaHUSA

3anava. Onpenenure HEOOXOUMYIO IUIOLIA/b 3€JIEHBIX 30H B TOpPOJax M BOKPYI TOPOJOB JJIs
BOCIIPOM3BO/ICTBA KUCIOPOJa, PACXOAYEMOI0 B pe3yJIbTaTe JIbIXaHUs JIIOJbMHU U pabOTHI JIBUTA-
TeJled BHYTPEHHETO CrOpaHus, a TAK)KE MacCy MOIVIOIIAEMOI0 YIIIEKUCIIOro ra3a U BhIIEISIEMOTr0
KHCJIOPOJIa.
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Tema: Pacuer cpoka ucuepnanus NpupoIHbIX pecypcoB

3amanue: OLeHUTE CPOK MCUYEPHAHHS MPUPOIHOTO PECypca, eciid U3BECTEH YPOBEHb OOBIYU pecypca B
TEKYIIEM TOIy, a TOTPEOJICHHE PEeCcypcoB B MOCIEAYIOMINE TOABl OyIeT BO3pacTaTh ¢ 3aJaHHOW CKOpO-
CTBIO IIPUPOCTA €KETOAHOTO NOTpebneHus. Kakoi mpupogHbIil pecypc HMEeT caMblii JJOITHI CPOK HcUep-
MaeMOCTH ¥ KaKOW — HAMMEHBIITNNA?

HMuadopmaliys, HeoOXoauMast ISl peleHHMS:

Pecypc 3amac pecypca Q, Ho0bbraa pecypca q, IIpupoct o6veMa 1o-
MJIP.T MJIPA T /TOX TpebieHus pecypca
TP, % Bron

KameHHBIH yronb 6800 3,9 2

[IpupoaHsii ra3 280 1,7 1,5

Hedth 250 3,5 2

Kenezo 12000 0,79 2,5

®dochop 40 0,023 1,8

st pacueTa BOCIIONB30BaTHCS (POPMYIIOH CyMMBI YWICHOB pPsiJia TEOMETPHUYECKOM MTPOTpecCcuu

TPy
_ ((1+m) -1)'6'
==
o 100 ]
rae Q — 3amac pecypcos, q — rojgosas n100s4a pecypcea, TP — nmpupoct motpebienus pecypca, t — 9uciio
JeT.
JlorapudmupoBanue BeipaskeHus Uit Q naet cieayronnyo GopMyIry A pacdyeTa CpoKa HCUepIaHus pe-

cypca

Tema: OnpenesieHne HOPM PaMOHAJBLHOIO MATAHUS.

[lenb paGoOThI: OLIEHUTH OJHOAHEBHOE MEHIO, ONPEEIUTh €0 COOTBETCTBUE HOPMaM PalMOHAJIBHOTO

MUTAHUA.

[MueBoii panyioH JOKEH COOTBETCTBOBATH CIIEAYIOIIMM TpeOOBaHUS:

1) sHepreTuyeckas HEHHOCTb PALlMOHA JIOJDKHA IMTOKPBIBATH 3HEPrOTPAThl OPraHu3Ma,;

2) nmu1a J0KHA OBITh cOalaHCUPOBAaHHOM (OENIKH, )KUPHI U YTIIEBOABI B cOOTHOIEHNH 1:1:4);

CpenHecyToYHbIe HOPMBI GU3N0TOTHYECKUX MOTPeOHOCTEH B MUIEBBIX BellleCTBAX W SJHEPTUH AJs
MoApPocTKOB (TadJa. 1)

BewecrBa 14-17, roHomn 14-17,KzLeBym-
OHeprus, KKal 3000 2600
Benkwu, T, B TOM 4KCIIe )KHBOTHBIE %8 20
i 59 54
Kupsl, r 100 90
YrneBonasl, T 425 360

omHocumenvhas nompeoHocmy Ha 1 KT Macchl TeJla COCTaBIsieT B Oenkax y aereid crapmie 11 et — 2,5-2
r., )xupa — 1,5 r., yrneBonos — 10-15 .
3) Pexxum niutanus (tadi. 2)
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Mpu Tpexpazoesom Mpw YyeTLipexpa3o- Mpw naTupasoceom
AUTaHUM BEOM NUTaHWUW nUTaHuM
NMpuem Kanopwii- Kanopwii- Kanopwi-
L Yacol MO yacsl EACHOTE yack! IO
e CYTOYHOro st CYTOYHOTrO st CYTOYHOIO

pauvoHa, paumoHa, pauwona,
% % %
JasTpak (1) 8 30 8 30 8 25
JaeTpack (1) — — — — 11 10
Oben, 12—13 40 12 35 13—14 30
MonoHKk — — 16 10 16—17 10
Y- 18—19 30 20 25 20 25

Xoa paboTs:

CocTaBbTe U OLIEHUTE COOCTBEHHBIN CyTOYHBIN MUIIEBOI pamroH (MCIONb3ys TaOIHIIbI), BHITOIHUB MIPH
9TOM CJIETYIOIIIE ATAIBL:
a) [IpumepHOE MEHIO-pACKIIaIKa CyTOYHOTO MUIIEBOTO paIlliOHa

Tab6muma

[Tpuém numm u me-
HIO

Bec,
I

benxkmn,
r

Kupsl,
r

Vriesonpl,
r

DHEProueHHOCTb,
KKaJI

6) HOHC‘IHTaﬁTC CYMMapHO€ KOJIUYECTBO U COOTHOLICHHUC GGHKOB, JKHUPOB U YIJICBOAOB, CPABHUTEC C JaH-

HBIMH (Tabm. 1);

[Mutatensusle | ConepxaHue CootBercTBHE % oT obmiero co- CootBercTBUE
BEILIECTBA B CYTOYHOM pa- BO3PacTy Jep>KaHus MUT. COOTHOILIECHHUIO
LIHOHE, T. BEIIECTB (1:1:4)
benku
Kupsl
YraeBonl

B) OTIPEIEIINTE YHEPTETUIECCKYIO IIEHHOCTh KaXKI0TO IpHEMa UM U €T0 MPOIIEHTHOE OTHOIICHHE K CY-
TOYHOM PHEPreTHUYECKOM IEHHOCTH pallioHa, CPaBHUTE ¢ TaOauIeh 2.

ITpuem numm

DHepreTuueckast
IIEHHOCTh

% ot
cyrounoi OI]

CooTBeTCTBUE
pPEXUMY IMUTAHUS

3aBTpakK

2 3aBTpaK

O0en

TTonmuuk

YoxuH

Hrtoro

Cnednaiite 001ii BBIBOA M JaiiTe peKOMEHIAIUH 110 ONTHMH3ALNU MUTAHUS.

BriBon:

1. DHeprernyeckas IEHHOCTh MEHIO COCTaBIISCT
CTBYET) BO3pAacTHOI HOpMeE (Ha

2. CopeprkaHue MUTATEIbHBIX BEIIECTB

KKaJl.)

YTO COOTBETCTBYET (HE COOTBET-

Bbenxos T. COOTBETCTBYET (HE COOTBETCTBYET) BO3PACTHON HOpMeE (Ha r.)
Kupor T. COOTBETCTBYET (HE COOTBETCTBYET) BO3paCTHOM HOpME (HA T.)
YrieBonoB T. COOTBETCTBYET (HE COOTBETCTBYET) BO3pPACTHON HOpME (Ha r.)
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CopeprkaHre TUTATENBHBIX BEIIECTB COOTBETCTBYET (HE COOTBETCTBYET) cooTHOMmEeHH o 1:1:4
3. Pexxum muTaHusl COOTBETCTBYET (HE COOTBETCTBYET) HOpMaM pallMOHAIBHOTO MUTAHUS,

TKe ceerennen

4. PexkoMeHJanuy 110 ONITUMM3ALMN TUTAHUS
l.
2.
3.

Tema: U3yueHne BJIMSTHUSA 32COJICHUsI MOYBBI XJIOPUIAMH HA 3JIaKOBbIE PACTEHHS
IMoaroroBka cooOuIcHUS:

IIpobnema 3aCONEHHOCTH MOYBBI

Bnusanaue XJIOPpU OB HA 3JIaKOBBIC paCTCHUSA

MaTepI/IaJ'II)I 1 METOJAbI UCCJICAOBAHUA

XoJ vccreIoBaHus U CXeMa OIbITa

O6paboTka 1 00CyKIIeHNE PE3yTbTATOB

JABOPATOPHASA PABOTA
Tema «Bausinue adnoTudyeckux GakTopoB HA YejoBeKa (BJIaKHOCTH BO3AyXa MOMeNIeHuii)»

BOI[SIHLIG IIapbl BCCrja B TOM UJIM HHOM KOJIMYCCTBC COACPIKATCA B BO3AYXC, YBJIAXKHAA C€ro.
B XuIBIX MOMEIIEHUSAX TEeMITepaTypy BO3IyXa H3MEPSIOT IOCepeauHe KOMHATHI Ha BEICOTe 1,5M OoT
nojia. CpeqHIO CyTOYHYIO TeMIIepaTypy BO3AyXa BBIBOIAT U3 psizia HAOMOACHUH (YTpOM, JHEM, Beye-
POM, HOUBIO) JIefICHUEM O01IIel CYMMBI TEMIIEpaTyp Ha YHCIIO0 ONpeAeIeHU.
AOCOIIOTHYIO BIIQXXHOCTh TIPH paboTe C acIHUPaIlMOHHBIM TICHXPOMETPOM BBIUHCIISIOT IO popMmyte
K=;‘1—0__5-{:—:1}-?§0__ (1.2}
roe K — HcrkomMas abco/oTHAS BISKHOCTE,

J, — MaKCHMATBHOS HANPAKCHHE BOJAHBIX NApOE NPH TeMIEpaType

BIAEHOTO TepMOMeTpa (Tadm. 2, r":us;
0.5 — moCTOAHHER ICHXPOMSTPHUeCKHHA KoaddrnienT;
f — TeMIIEpATVPpa CYEOTOo TepMoneTpa, ~C;
#; — TEMOepaTVpa BIAEHOTO TepMonMeTpa, ]
B — bapoMeTpHIeCKOS OJABISHHE, MM PT. CT.]
T80 — cpeagmes SapOMETPHYUECKOS JABISHHS, MM PT. CT.

IlepeBon HaiineHHONW aOCONIOTHOW BIIAXXKHOCTH B OTHOCHTEIBHYIO BIQXKHOCTH ITPOU3BOIAT 1O (op-
MyJie
R =Ax 100/F,
rae R - uckomast oTHOCUTENbHAS BIAXKHOCTB;
A - abcomroTHast BIaXKHOCTB;
F - makcumanbsHas BIaXXHOCTH MPH TEMIIEPATYpPE CYXOro TEPMOMETpA.

Tabnuua 2
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fasnewwe p W NNOTHOCTL p HACLILWEHHBIX Napos BOgLI
NpM pa3anu4usix TemnepaTypax t

4 p
t, °C WTI MM By 4% o, MM :I",-F"'I't’
2 | pr.er =& pr. er.
0,611 4,58 4,84 17 1,94 14,53 14,5
0,656 4,92 5,22 18 2,06 15,48 15,4
0,705 5,29 5,60 19 2,19 16,48 16,3
0,767 5,68 5,08 20 2,34 17,54 17,3
0,813 6,10 6,40 21 2,48 18,6 18,3
0,872 6,54 6,84 22 2,64 19,8 19,4
0,934 7,01 7.3 23 2,81 21,1 20,6
1,01 T,07 7,8 24 2,99 22,4 21.8
1,07 8,05 8.3 25 3,17 23,8 23,0

8,8

9.4

D00 =10 b=

1,15 B,61 30 4,24 31,8 30,3
10 1,23 9,21 40 7,37 25,3 51,2
11 1,31 9,84 10
12 1,40 10,52 10
1,50 11,23 11
1,59 11,99 12
15 1,70 12,79 12
1,81 13,63 13

0 50 12,3 92.56 83,0
7 60 19,9 149,4 130
4 70 31,0 233,7 198
1
8
6

80 47,3 355,1 203
90 70,1 525,8 424
100 | 101,383 | 760,0 598

3anaqa

Omnpenenuts aOCONIOTHYIO U OTHOCUTENBHYIO BJIQXKHOCTH IIpUTEMIIEpaType cyxoro tepmomerpa 17 °C,
BiakHoro tepmometpa 11 °C, GapomeTrpuueckoM aaBieHUU 750 MM PT. CT.

3Has 3HaYCHUE OTHOCUTEIBHOM BiaxkHOCTH R= 62 % mremneparypy cyxoro tepmomerpa 20°C (B= 764
MM PT. CT.), OIPEAEIUTh TEMIEPATypy BIaKHOI'O TEPMOMETPA.

Tema «Onpenenenune Butamuna C B IPOAYKTAX MUTAHUS

Xom paboTHI:

1) ormepsiem 20 MJI TOTOBOTO WMJIM CBEKEOTXKATOTO COKa (ameinbCHH, OONTapCKUil Mmeper], CMOPOIUHA) U
pazbagisieM ero BoJoit 10 00béma 100 mi;

2) noGasisieM 2 MJI KpaxMallbHOTO KIleHcTepa;

3) mobaBisieM 10 KarsiM 5 % pacTBopa ioma 70 MOSBICHUS CHHETO OKPAITMBAHUS, HE MCUE3AIONIETO B
teueHun 10-15cek.

Kak Tonmpko H0/1 OKUCIHUT BCIO aCKOPOMHOBYIO KHCIIOTY, CIEIYIOIIasl Karlls MpopearupyeT ¢ KpaxMaioM,
OKpacHB pacTBOpP B CUHUH 1IBET.

[Tpunoxenue 1

Koaugukarop (mpuMepHbIii NepedeHb) OLEHOYHBIX CPEACTB /IS OLeHKH 3HAHMI, yMe-
HHUI ¥ YPOBHA cHOPMUPOBAHHOCTH KOMIIETEHIIMH

Ne n/n Tun oyenounoeo Kpamxas xapakmepucmuxa oyenournozo cpeo- | Ilpeocmasnenue oyenou-
Koo oye- cpedcmea cmsa H020 cpedcmea 8 (honde
HOYHO20
cpedcmea
I. Henosas u/win | CoBMecTHass  jAedATenbHOCTh  rpynmsl | Tema  (mpoGnema),
poJieBas urpa | oOy4aromMXcsi M NPEernojaBaTess IOJ | KOHLENUHUs, POolIu U
YIPAaBIEHUEM TPENOJABATENS] C LIEIBI0 | 0XKHMIAEMBbIN pe-
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perieHuss yuyeOHbIX U MpodhecCHOHab-
HO-OPUEHTUPOBAHHBIX 33J][a4 ITyTEM WT-
pPOBOTO  MOJICIIMPOBAaHUS  pealbHOU
npoOiieMHoil  cutyanuu. Ilo3Bossier
OLICHUBATh yMEHHUE AaHAJIU3UPOBATh U
pemaTh TUMHYHBIE MPO(EeCcCHOHATBHBIC
3a7a9u

3yJbTar

Keiic-3amaua

Y4eOHbIif MaTepuall MoAaeTCs CTYICHTaM B
BUJe TpodJsieM (KeiCoB), B KOTOPHIX 00Y-
YaIOMIMMCS TIPEAJIaraeTcsi OCMBICITUTH pe-
aNbHYI0 MPO(ECCHOHATBHYIO CHTYalHIO
JUISL PEUICHUs JTaHHOW MPOOJIeMbl. 3HAHUS
MPHOOPETAIOTCS B Pe3yJbTaTe aKTUBHOU U
TBOPYECKOW pPabOTHI: CaMOCTOATEIHHOTO
OCYIICCTBJICHHS  Ilelienojiaranus, coopa
HeoOXoauMol mH(popMaluu, ee aHau3a C
Pa3HBIX TOYEK 3PEHUS, BBIABMKCHUS THUIIO-
TE€3bI, BEIBOJIOB, 3aKJIFOUCHUS, CAMOKOHTPO-
JIsL TIpoIlecca MOJIyYeHUsl 3HAHUN U ero pe-
3yJIbTATOB.

3agaHus A pere-
HUS KEUC - 3a1a4u

Komnoksuym CpencTBo KOHTpOJISL ycBOeHHs yueOHO- | Bormpocs! mo Temam
ro mMaTepuana TeMbl, pa3fena Wi pas- | / pa3aenaM AUCLHU-
JIeNIOB  TUCLMILJIMHBI, OPraHU30BaHHOE | IUIMHBI WK Tpodec-
KaK ydyeOHOe 3aHsTHE B BUJE COOECeN0- | CHOHATILHOTO MOJY-
BaHUs MpenojaBarens ¢ 00ydalouMu- | Jis
csl.

Kontponbnaast | CpeacrBo mnpoBepku ymeHud mpume- | Kommiekr

pabota HSTH TOJTy9CHHBIC 3HAHUS JUTS PEIICHUS | KOHTPOJIBHBIX 3aja-

3aa4 ONPEACICHHOTO THIIA IO TEeMe
WM pa3eiy

HUMH 110 BapuaHTaM

Kpyrastii crou,
JTHUCKyCCHS,
qucnyT, neba-
THI

O1ieHOYHBIE CpPENCTBA, MO3BOJIAIONINE
BKITIOYHTH OOYYaIOUIMXCS B TIPOIECC
0o0CyX/eHus ~ CHOPHOTO  BOIpOCa,
npoOJIeMbI U OLEHUTh MX YMEHHE apry-
MEHTHPOBATh COOCTBEHHYIO TOUKY 3pe-
HUS

Ilepeyenr  nuckyc-
CHOHHBIX TEM JUIA
IIPOBEJEHUST  KpYT-
JIOTO CTOJIA, AUCKYC-
CuM, JUCIyTa, Je-
6aroB

[Toprdommo LeneBass mombopka pabor ctyneHTa, | CTpykTypa mopTdo-
packpblBaloliasi €ro HMHIWBUIYaJbHBIE | JTHO
o0pa3oBaTeNbHbIC TOCTHKEHUS B OTHON
WM HECKOJIbKUX Y4YEOHBIX IHUCUUIUIMH,

B IpOo()eCCHOHATLHOM MOYJIE.
[Ipoekt Koneunslii mpoaykT, mnojiydaeMblid B | Tema rpymnmoBbIxX

pe3yJibTaTe IMIAHUPOBAHUS U BBINOJIHE-
HUS KOMIUIEKCA y4eOHBIX U HUCCIIE0Ba-
TeIbCKHUX 3a7annii. I103BONSET OIICHUTH
yMEHHUs O0yYaroluxcsi CaMOCTOSTEb-
HO KOHCTPYHpPOBAaTb CBOM 3HAHUA B
MPOIECCE PEIICHUSI MPAKTUUYECKUX 3a-
Jad W mpoOJieM, OPUEHTHPOBATHCS B
MH(GOPMAIIMOHHOM  INPOCTPAHCTBE U

W/WTM UHIUBUY-
AJIBHBIX MTPOCKTOB
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ypOBeHb CHOPMUPOBAHHOCTH AHATUTH-
YECKHMX, MCCIICIOBATEICKUX HABBIKOB,
HABBIKOB MPAKTUYECKOTO0 W TBOPYECKO-
ro MbBIIUICHHUSA. MOKET BBLINIOJIHATHCS B
WHIMBUIYAIIBHOM IOPSJIKE WJIH TPYII-
oM 00yYarIIUXCsl.

Pabouas
TeTpalb

JlunakTuuecknii KOMIUIEKC, IPEIHA3HA-
YEHHBIN I CAMOCTOSITENTEHON paObOTHI
00yuaromerocs 1 Mo3BoJISIOINN oLie-
HUBATh YPOBEHb YCBOCHHS UM y4eOHO-
ro MaTepuasia

O6pa3er paboueit
TeTpaau

PasnoyposHe-
BbI€ y4eOHBIE
3a7a44 U 3a7a-
HUSI

PaznuuaroT 3ana4uu v 3agaHus:

a) PEeNPOYKTUBHOTO YPOBHSI, TIO3BOJISI-
IOIIHE OLIEHUBATh U JIUATHOCTUPOBATH
3HaHUe aKTHIecKoro maTepuaia (6a-
30BbIE MOHATUS, AITOPUTMBI, PaKThl) U
YMEHHUE MPaBUILHO UCTIOIh30BATH CIIe-
[HAJIbHBIC TEPMHUHBI U TIOHATHS, y3HAa-
BaHHE OOBEKTOB U3yUCHHSI B paMKax
ONPEIENIEHHOTO pasielia JUCIMILUTUHEL;
0) pEeKOHCTPYKTUBHOTO YPOBHSI, TTO3BO-
JISIFOIIME OLEHUBATh U TMAarHOCTUPO-
BaTh YMCHHS CUHTE3UPOBATh, AaHAJIU3H-
poBatk, 0000mAaTh (paKTUIECKHIi U TEO-
peTndeckuii MaTepuai ¢ GopMyIupo-
BaHHWEM KOHKPETHBIX BBIBOJIOB, YCTa-
HOBJICHHEM TPUYHHHO-CJICJICTBEHHBIX
CBsI3€H;

B) TBOPYECKOT'O YPOBHSI, TIO3BOJISIOIIUEC
OIICHUBAThH U JMATHOCTUPOBATH YMCHHSI,
UHTETPUPOBAThH 3HAHUS PA3ITUYHBIX 00-
JacTel, apryMeHTUPOBATh COOCTBEH-
HYIO TOUYKY 3pEHHSI

Kommnekr pasno-
YPOBHEBBIX 33/1a4 U
3aaHui

10.

PacuetrHo-rpa-
¢duueckas pa-
6ota

CpencTtBo NHpOBEpPKM YMEHUN NpHUMe-
HATHh MOJYYEHHbIE 3HAHMs IO 3apaHee
OIPEJIETICHHON METOIUKE IS PEICHUs
3aJa4 WM 3aJaHuil 10 MOAYNI0 WIH
JUCIUILIMHE B IIEJIOM.

Kommnekr 3aganuii
JUIS ~ BBITIOJTHEHUS
pacueTHO-rpaduye-
CKOM paboThI

11.

Pedepar

[IpoaykT camMOCTOATENBHON  pabOTHI
CTYJ€HTa, TPEICTABIAIONINN  CcOOOM
KpaTKoe M3JI0KEHHE B MMCbMEHHOM BU-
AC TOJIYUYCHHBIX PE3YyJIbTAaTOB TCOPCTHU-
YECKOTO aHaJIM3a OIPEICIICHHON TEMBI,
I7Ie aBTOP PAacKphIBAECT CYTh HCCIEIY-
€MOM TMPOOJIEMBbI, TIPUBOJIUT PA3TUIHbIC
TOYKH 3pCHHUA, a TaAKKE COOCTBEHHEIE
B3IJISIBI HA HEE.

Tewmsbr pecdepaToB

12.

Jokmam, coo6-
[IEHNE

[IpoxykT camocTosiTeNbHOM PabOThI
CTYJEHTa, TPEACTABIAIIMUNA  coOOM
MyOJUYHOE BBICTYIUICHUE MO MPEICTAB-

Temsr JIOKJIaJIOB,
COOOIIIEHH
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JICHUIO IIOJYYCHHBIX PE3YyJbTaTOB pPE-
IICHUA OHpelleJIeHHOf/'I TCMBEI.

13. Cobeceno- CpencTBo KOHTPOJIS,, OpPraHU30BAHHOE Bomnpocsl 1o TeMam
BaHUE KaK crenuagbHas Oecesia mpernojaBate- | / paszenam TUCIH-
7151 ¢ 00yJaromMMcs Ha TEMbI, CBSI3aH- TUTHHBI
HBIE C U3y4aeMOM JUCLUIUIMHON, U pac-
CYMTAHHOE Ha BHIACHEHHE 00BEMA 3Ha-
HUI 00YYAFOIIET0Cs MO OTPEIEIEHHO-
My pazfieny, TeMe, IpobdjaemMe H T. 1.
14. TBopueckoe | YacTU4HO peryiaMeHTUPOBAaHHOE 3a/1a- | Tembl IpynInoBbIX
3a/jaHue HUE, UMEIOIlee HECTAaHJaPTHOE pelie- W/WIM UHIUBULY-
HHE U TI03BOJISIONIEE TUATHOCTUPOBATh | alIbHBIX TBOPUYECKHUX
YMEHHUsI, UHTEIrpUPOBATh 3HAHUS pa3- 3a/laHui
JMYHBIX 00J1acTel, apryMEHTUPOBATh
COOCTBEHHYIO TOUKY 3peHHUs. MOXKeT
BBITOJIHATHCS B MHAWBHYaTIbHOM I10-
PSAKE WK TPYNION 00y4aroumxcs
15. Tecr CpencTBo KOHTpOJIS, HanpaBjieHHOe Ha | QOHJI TECTOBBIX 3a-
MPOBEPKY YPOBHS OCBOCHUS KOHTPOJIH- | JaHHMA
PYEMOI0 TEOPETHUECKOI0 U MpaKTuye-
CKOT'O MaTepuaa Mo JuAaKTHIeCKHM
eIMHUIIAM JUCIUTUIAHBI WK TIpodec-
cuoHanmpHOro Moaysi. Cuctema cTaH-
JApTU3UPOBAHHBIX 3aJaHUH, TO3BOJIS-
I01[asl aBTOMATU3UPOBATh MPOLIETYPY
WU3MEPEHHMs] YPOBHS 3HAHUM U YMEHHU
00yYarOIIUXCS
16. Occe CpencTBo, MO3BOJISIONIEE OLICHUTh yMe- | TemaTuka scce
HUE oOydarouierocs MUCbMEHHO H3Jia-
ratb CyTb IIOCTABJICHHOW IPOOJIEMBI,
CaMOCTOSITENIbHO ~ MPOBOJIUTH  AHAJIM3
9TOI MPOOJIEMEL.
17. [TpakTuueckue | TO 3aJaHMs, C MMOMOIIBIO KOTOpPHIX y | Bunel: HaOmonenue,
paboThl (mpak- | ydamuxcs GOPMUPYIOTCS U PA3BUBAIOT- | U3MEPEHUE,  OTIBIT,
TUYECKOE 3a- | Cs1 MpPaBUJIbHBIC MPAKTUYECKHE Jel- | KOHCTPYHUPOBAHUE U
JTaHKe) CTBHS. ap. 3ajaHus A
NPAaKTUYECKUX  pa-
oot
18. JlaGopaTopHble | DTO MpoBeIeHUE yUYalIUMUCS 1O 3aja- | 3ajanus s Jjabo-
paboThI HUIO TPEToIaBaTeNsl OMBITOB C UCIOJNb- | PATOPHBIX padboT
30BaHMEM MpHOOPOB, NPUMEHEHHEM
WHCTPYMEHTOB W APYTUX TEXHUYECKHUX
MPUCIIOCOOICHUH.
19. Tpenaxep TexHuueckoe cpeacTBO, KOTOPOE MO- Kommnekr 3ananmii
KeT OBITh UCIIOJIB30BAHO JUUIsI KOHTPOJIS | A7 paboTHI Ha Tpe-
IPHOOPETEHHBIX CTYIEHTOM Hpodec- HaXEpe
CHOHAJIBHBIX HaBBIKOB U YMEHUII 110
YIPaBIECHUIO KOHKPETHBIM MaTepualib-
HBIM 00BEKTOM
20. OT4eTErl o | CpeacTBO  KOHTPOJISI, To3BoJisronias | Buael pabotr m 3a-
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MPaKTHUKaM oOydaromeMycsi MPOJIEMOHCTPUPOBATH | JaHUsI Ha Yy4eOHYIO
0000I1IeHHbIC 3HAHMSA, YMEHHS U Tpak- | ©  MPOU3BOJICTBEH-
TUYECKUI OMBIT, NPUOOPETEHHBIE 3a | HYIO IPAKTUKY
BpeMS IPOXOXKACHUS YICOHON U TIPOU3-
BOJICTBEHHOM TMpakTUK. OTyeThl 110
MpaKkTUKaM TO3BOJIAIOT KOHTPOJHPO-
Bath B 1einoM ycBoenue OK u IIK
o6o3navennbix B [IIICC3.
21. Kontent- AHanu3 U OLIEHKa B COOTBETCTBUH C [Tepeuenn nOKyMeH-
aHaIM3 JOKY- | KPUTEPUSIMH IOKYMEHTOB (’KypHaJIOB TOB TMOJIEKAITUX
MEHTaII1 TEOPETUYECKOr0 U MPOU3BOACTBEHHOTO | aHAIHM3Y, KpUTEPUU
00y4eHus1, XapaKTEePUCTUK, TBOPUECKUX | OLICHKHU
paboT, THEBHUKOB U OTYETOB IO MpaK-
tuke, BKP u 51p.), cBUIETENBCTBYIOMNUX
00 ypOBHE KOMIIETEHTHOCTH 00y4aro-
IETOCHl.
22. Hab6mone- | UHcTpy™MeHT cObopa nHbopmanuu ass [lenb, 0OBEKTHI Ha-
HUE yCcTaHOBIIEHHS (DaKTOB Omoaenus, oopaszer
nucTa 1 pukcu-
pOBaHUs pe3ysbTa-
TOB HAOJIIOIEHUI
23. 3ananue Ha | [lepeuenp ocHOBHBIX BompocoB, koTo- | BKP mo cneuuans-
BKP (mummnom- | pble JOMKHBI OBITH PacKpbITHI B padote, | Hoctu CIIO
HBII  TIPOEKT, | a TAaKXKe yKa3aHUsl HAa OCHOBHBIC HH(DOP-
TUTUIOMHAs MAaI[MOHHbIE UCTOYHUKH.
pabora)
24. OK3aMeH CpenctBo KOHTpOJIA, IpeiHa3HaueHHoe | Bompockl no tTemam

TSl BBISICHEHUE 00beMa 3HAaHUM U yMe-
HUI 00y4arouierocs mo AUCHUIIINHE

/ paznenam JAUCIH-
IUIMHBI




