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1. Ilnanupyembie pe3yabTAThI OCBOEHHS JOMOJHUTEILHOI 0011e00Pa30BaTEIbHOI POrPAMMBbI
1.1. Hean 1 3a1a4M 1ONOJTHUTEIBHOI 00111€00Pa30BaATEIBLHOI IPOrPAMMBI

Heab — chopMHupoBaTh Y HHOCTPAHHBIX TPAXKIAH U JIMIl 0€3 IPaKJAHCTBA CHCTEMY 3HAHUHU 110
OMOJIOTMH, HEOOXOJUMBIX JJII OCBOSHHS COOTBETCTBYIOUIMX OCHOBHBIX IPO(eCCHOHATBHBIX
MporpamMM Ha PYCCKOM S3bIKE.

3agaun:

— I/I3y‘-II/ITL OCHOBHBIC 6I/IOJIOI‘I/I‘-IGCKI/I€ SABJICHUA, (bYHI[aMeHTaJIbHBIe IIOHATUAMHU, 3aKOHBI H
TEOPHH KJIACCUYECKON M COBPEMEHHOW OMOJIOTHH;

— HayYUThCS MOJIb30BAThCS MPUOOpaMu U 000PyI0BaHHEM, MUKPOCKOIIOM;

— OBJIAJICTh METOJAMH PEIICHUsI OMOTOTHICCKUX 3a]1a4.

1.2. TpeOoBaHus K pe3yJibTATAM OCBOCHHS IONOJTHUTEIbHON 0011e00pa30BaTe/bHOM
NPorpamMmbl

[To pe3ympraTaM OCBOEHHUS  JIONOJIHUTEIBHONH  00LIEOOpa30BaTEIbHOM  MPOrpaMMBbl,
Kacaroliencst u3y4eHus OMOJIOTHH, CIyIIaTeNlb JOKEH

3HAMb.

00BEKT M HpeaMeT OHOJOIMM; OCHOBHBIE IOJOKEHHUS KIETOYHOH TEeOpHUH; XUMHUYECKYIO
OpPraHM3alMI0 KJIETKH, CTPYKTYPHO-(YHKIMOHAJIBHYIO OpraHU3alUIo J0SACPHON U AEPHON KIIETKH,
XPOMOCOMHBIH HAa0Op HENOJOBBIX M IOJOBBIX KJIETOK, KApUOTHUII, BOCIPOU3BEICHHUE KIETKH,
MHOroooOpasue (opM OKU3HU (HEKJIETOUHYIO U JKU3HEACATEIBHOCTH SJIEPHOTO OpraHu3Ma
(cTpyKTypHO-QYHKIIMOHAJIbHBIE ~KOMIIOHEHTBI Tejla, HuX (YHKLUMU) - MOJEeNb OpraHu3ma:
pacTUTENbHBIM, T'PUOHOM, )KUBOTHBIH OpPraHU3M, OpPraHU3M 4YEJIOBEKAa, 3HAHUS O KOTOPOM OTBEYAIOT
OmmkaifmuM 00pa30BaTeNbHBIM MOTPEOHOCTSAM ClylIaTeNel KOHKPETHBIX HamnpaBiIeHUH M (WiIH)
CHEMaIbHOCTEN; OCHOBHBbIE CBOMCTBA (IPHU3HAKM) KU3HU - METAa0OJIU3M, CaMOBOCIPOU3BEICHHE,
WHAWBUIyaIbHOE  pa3BUTHE (OHTOrE€HE3), HACIEeICTBEHHOCTb, W3MEHYHMBOCTb, OIpPEIEIECHUS
(omucanusi) Oa3UCHBIX TMOHATUN OHOJOTMHM; TEPMHUHOJIOTHIO, 3HAUMMYIO Ul JajbHeHIero
npo¢ecCHOHATLHOTO 00pa30BaHMS;

ymemo:

UCIOJIb30BaTh OMOJIOTHYECKYIO M OOLIEHAYUHYIO JIEKCUKY, S3bIKOBbIE KOHCTPYKLIMHU, TUITUYHBIE B
yueOHO-HayuyHOU cdepe oOLIeHHs; XapaKTepu3oBaTh OHOJIOTHIO Kak HayKy; (QOopMyIupoBaTh
OCHOBHBIE IIOJIOXKEHMsI KJIIETOYHOM TEOPHM; XapaKTepU30BaTh XHMHUYECKYI0 M CTPYKTYpPHO-
(YHKIIMOHAJIBHYIO OpPraHMU3alMI0 JOAJEPHON U SAEPHOM KIIETKH; XapaKTepHU30BaTb I'OMOJIOTUYHBIE,
HETOJIOBBIE U MOJIOBBIE XPOMOCOMBI, XPOMOCOMHBII HA0Op HETOJIOBBIX U MOJIOBBIX KJIETOK, KAPUOTHII;
XapaKkTepu30BaTh (POPMBI )KM3HU U MHOr0OOpa3ve BUJOB KUBBIX OPraHHW3MOB (BUABI OpPraHU3MOB
[IAPCTB CHUCTEMbI OPraHMYECKOr0 MHpa, BUIBI OPraHU3MOB IO OCOOEHHOCTSIM CTPOEHHUS KJIETKH, 110
Croco0y MOJIy4eHHUs SHEPTUU U UCTOYHUKY YIJIEPOJIa; 10 OTHOIIEHHUIO K MOJIEKYJISPHOMY KHCIOPOY;
XapaKTepu30BaTh OCOOCHHOCTH CYIIIECTBOBAHMS, CTPOCHUS U >KU3HEJESITEIbHOCTH BUPYCOB, UX POJb
Kak Bo30OynuTene WHQPEKUMOHHBIX 3a00JIeBaHUMN; XapaKTepuU30BaTh IOJOXKEHHE B CHCTEME
OpPraHUYeCcKOro MUpPA, Cpeay OOUTaHUs, XapaKTepHble OCOOCHHOCTH CTPOCHUS U KHU3HEIEATeIbHOCTH
sy0bakTepuil, pacteHuid, rpuOOB, >KHUBOTHBIX, WX pOJIb B TPUPOJIE M B IKU3HU UEJOBEKa;
XapaKTepu30BaTh CTPYKTYpHO-(YHKIMOHAJIBHYIO OPraHMU3aLUI0 U TPOLECCHl KU3HEAEATEIbHOCTH
SJIEPHOTO OpraHu3Ma (I[BETKOBOTO pacTeHHUs, OECIO3BOHOYHBIX WJIM IIO3BOHOYHBIX >KUBOTHBIX,
YeJI0BEKa), 3HaHUS 0 KOTOPOM OTBEYAIOT OJMKalIIMM 00pa3oBaTeIbHBIM MOTPEOHOCTSM CiIyIIaTesei
KOHKPETHBIX HampaBiIeHUM U (WIM) CleUUalbHOCTEH MOArOTOBKH; XapaKTepHU30BaTh METa0O0JIM3M,
camoBoctipousBenenre (perummkauuto JIHK B xone wunTepdassl, MHTO3, Mei03, pa3MHOXKEHHE
OpPraHU3MOB, OIJIOJOTBOPEHHE), OHTOI€HE3 MHOIOKJIETOYHBIX JKUBOTHBIX (IMOPHOHAJIBHBIA U
noCTAMOPHOHANIBHBIN MTEPUO/IbI), HACIECTBEHHOCTh U M3MEHYUBOCTh (OMOJIOTHYECKYIO POJIb, YPOBHHU
OpraHu3allM HAaCJIEeICTBEHHOIO MaTepualla, peaau3alyio HacaeACTBEHHON UH(OpMAIMH, MEXaHU3MBbI
1 GOPMBI H3MEHYUBOCTH).



2. O0bEéM TomoTHUTEIBLHOI 00111e00pa30BaTEILHOI POrpaMMbl M BUIbI Y4eOHOH padoThl
O0beM nononHUTENBHON 0011Ie00pa30BaTeIbHOM IPOrpaMMbl COCTaBIAET 312 akaeMUYecKiX Jaca
(mamee vaca).

2.1. PacnipeesieHue 00beMa 10N0JTHUTEILHON 00111e00pa30oBaTe/IbHO MPOrpaMMbl 10 BUIaAM
y4eOHOi padoThl

Bun yae6HO# paboThI KonunuecTBo yacos
KonrakTHasi paGora (Bcero) 18
B tom unciie:
Jlexumm (JI) 8
[Ipaktuueckue 3anstus (I113) 10

Jlaboparopusie 3ansaTus (JI3) -

CamocrositesibHas padora caymarenei (CP) 16
KoHTpoib 2
Hroro 36

2.2. PacnipeesieHue yueOHOT0 BpeMeHH 10 pa3feiaM U TeMam

B TOM 4YHCIJIIC
KOHTaKTHas paboTa K
(6]
No H
Tem | HanmeHoBaHue paszjena U TEMbI Bceero Cp T
bl JacoB J JI3 113 p
(6]
JI
b
1 2 3 4 5 6 7 8
Beenenue. buonorus kak
1 4 2 - - 2
HayKa: 00BEKT, CTPYKTypa
. X
2 | Knerka: CTpPOEHHUE u 5 9 i 9 9
(GyHKIIMOHUpPOBAHHUE.
3 OOmeH BemecTB u 6 9 ) 5 5 X
MpEeBpaIIeHNe SHEPTUH.
Pazmuoxenue 51 X
4 | uHAMBUYyallbHOE  pa3BUTHE 6 2 - 2 2
OpPraHU3MOB.
X
5 MHuoroo6pasue KHUBBIX 5 i i 9 4
OpraHU3MOB.
6 | YenmoBek u ero 3710pOBbE. 6 - - 2 4 *
KonTposb 2 X X X X 2
Hroro 36 8 X 10 16 2




3. CTpyKTypa U colepKaHHe T0NOJHUTEILHOI 001e00pa30BaTeIbHOI IPOrPaMMBbI

3.1 ConeprxaHue 10NM0JTHUTEIBHOI 0011€00pPa30BaTEIBLHOI POrPAMMBI
Buosorus kak Hayka: 00beKT, CTpYKTYypa. buonorus - Hayka o xuBoit npupoae. Bkinan 6uonoruu B
(dbopmMHupoBaHKHE COBPEMEHHOW HAy4YHOH KapTHHBI MHpa W OOIIEH KyJIbTYpbl JUYHOCTU. 3HAUYCHHUE
OMOJIOrMYeCKON HAYKH ISl CETbCKOTO XO3SICTBA, MPOMBIIIICHHOCTH, MEIUIIUHBI, OXPAHbI MPUPOIBL.
Mertoapl 6uonorun. CBONCTBAa >KMBBIX CHCTEM: OCOOCHHOCTHM XMMHYECKOT'O COCTaBa, METabOoJIn3M,
OTKPBITOCTh, POCT, CAMOBOCHPOM3BEICHUE, HACIEICTBEHHOCTh M H3MEHUHMBOCTH, Pa3paKUMOCTh,
CaMOpPETyJIALHUS.
Kaerka: crpoenue n pyHkunnonupoBanue. OCHOBHBIE TIOJIOKEHUS KJIIETOUHOM TEOPHH, €€ 3HAUCHHE
B coBpeMeHHOU Hayke. CTPYKTYpHO-(QYHKIIMOHATBHAST OpTaHU3aIHsl JOSIEPHON (IPOKAPUOTUUECKOM )
U SAIEepHON (PYKAPUOTHYECKOM) KJIETKH. XPOMOCOMHBIH Ha0Op, KapHOTHII. XHMHYECKHUH COCTaB
kietok. CozepkaHHe XUMHUYECKMX 3JIEMEHTOB B KieTke. Bopa, MuHepainpHble COJIM U Apyrue
HEOpPraHMYECKHE BEIIECTBAa, UX POJIb B JKU3HENEATEIbHOCTH. OCOOCHHOCTH CTPYKTYPHl U (DYHKIUU
OpPraHMYECKHUX BELIECTB: OEJKOB, YIJIEBOJOB, JIMUIKJOB, HYKIEHUHOBBIX KHUCIOT B CBSI3U C HX
byHKIUSAMU. .
OO0OMeH BellecTB U NpeBpalleHHe JHepruu. Buibl opraHu3MoB 10 crioco0y NOJy4eHUs: IHEPTHU:
aBTOTPO(HBIE U TeTEPOTPOdHBIE OPraHU3MbI. DHEPreTUYECKUN OOMEH B KJIETKE, €r0 CYIIHOCTh U
stanbl. AT® u e€ 3HaueHnue B ooOmMeHe BeniecTB U d3Hepruu. Cunre3 ATO B kieTke.
[Tnactuyeckuit oomeH. @otocuuTes3. [1yTH NOBBIIIEHHS TPOTYKTUBHOCTHU CEIbCKOXO03HCTBEHHBIX
pacrenuii. buocunTes 6enkoB. ['en u ero poss B Onocuntese. Kox HacrneacTBeHHON HHPOPMAITUH.
Peakuuu MaTpuuHOro cuHTe3a. B3anMOCBs3b MPOIECCOB IIIACTUYECKOTO U SHEPTEeTHYECKOro 0OMeHa.
Pa3mHokeHHe W MHAMBHAYaJlbHOE pa3BHTHE OPraHU3MOB. JleleHHE KIETKH - OCHOBAa pOCTa,
pa3BUTHA U PA3MHOKEHHS OPraHU3MOB. MUTO3 U MeH03 - OCHOBHBIE CIIOCOOBI JACNIEHUS 3YKapHOTHOM
knetku. MaTepdasza. @a3el MuTO3a M Melo3a. 3HaYeHHE MUTO3a B Meiio3a. OHTOreHes.
Mmuoroo0pasue KMBBIX OpraHu3smMoB. HexiierouHble opraHusmsl — BUpPYCBHL. Poib BHpycOB Kak
B0O30yauTesell MHPEKIMOHHBIX 3a00JIeBaHUI pacTeHUM, KUBOTHBIX M 4enoBeka. [Ipokapuornueckue
opraHusMsbl (0akTepuu M LMaHEW), UX CTPOEHHUE, cpela OOMTaHUS M poib B npupoje. [lonoxeHue
rpuboB, BOAOpOCIEH M JUIIAWHHUKOB B CUCTEME OpPraHMYECKOIO0 MHUpPA, OCOOEHHOCTH CTPOCHMS,
pPa3MHOXKEHHUS, POJb B MpHUpoAe. BbIcmMe pacTeHMs: CTPYyKTypa TKaHEH pPAacTeHUM, CTPOEHHE
BEreTATUBHBIX U PENPOJYKTUBHBIX OPraHOB, CTPOEHHME M BUbI IJIOJIOB U CEMSIH, OCHOBHBIE OTJIEJbI
BbICIINX pacTeHUH. OCOOEHHOCTH CTPOEHMsI OEClIO3BOHOYHBIX JKMBOTHBIX, CTPYKTYpa M (YHKLUHU
BBICIIIMX >KUBOTHBIX OPTaHU3MOB, OpTaHbl U CUCTEMbI OPTaHOB KUBOTHBIX.
YenoBek u ero 310poBbe. CTpoeHre M GYHKLUUHU Pa3IMYHBIX CUCTEM M OpraHoB uesoBeka. OOMeH
BELIECTB U SHEPTUU B OPraHU3Me YelloBeKa, Npo(UIaKTHKa HapyIIeHUH MeTabonu3Ma.
OcHoBbl reHeTMKH. OCHOBHBIE 3aKOHOMEPHOCTHM IEpENadyd HaCJIECACTBEHHOCTH M W3MEHYMBOCTU
OpraHu3MoB. MOHO- ¥ JUTHOPUIHOE CKpellMBaHUE. 3aKOHbI HACIEJACTBEHHOCTH, YCTaHOBJIEHHBIE [ .
Menpenem.

CocraBieHre 0TYETOB K JJAOOPaTOPHBIM paboTaM.



3.2. Conepxanue JeKuii

n/a

KpaTKOC COACPIKAHUE JICKIIUU

Komn-Bo

qacoB

buonorus kak Hayka: oOBEKT, CTpyKTypa. buonorus - Hayka o >KUBOM mpupoe.
Bkiag Ouonorun B (OpMHpPOBAHHE COBPEMEHHOM HAYYHOW KapTHHBI MHUpa M
o0miell KynbTypbl JIMYHOCTH. 3Hau€HHE OMOJIOTMYECKOM HayKd JUIsl CEJIbCKOro
XO03sCTBA, TPOMBIIUICHHOCTH, MEIUIIMHBI, OXPaHbI IPUPOJIbl. MeTo1b1 OHOJIOTHH.

N

Knerka: crpoenne u QyHkimonupoBanue. OCHOBHBIC TIOJOXKCHHUS KICTOYHOMN
TEOpUHU, €€ 3HAueHHWE B COBpeMeHHOW Hayke. CTpyKTypHO-(YHKIHMOHAIbHAS
opraHuzanys J0sSACpHON (NMPOKAPUOTHYECKOH) M SACPHOU (DYKapHOTHUECKOM)
KIETKH. YCTPOHCTBO MHKPOCKOIA, COCTaBJICHHE OTYETOB K JIAODOPaTOPHBIM
paboTtam.

OOMeH BelleCTB W IPEBpallCHUE SHEpruu. Buasl opraHu3sMoB IO CIOCOOY
MOJIYYEHUs  SHEPIHH: aBTOTpopHBIE M  reTepoTpodHBIE  OpPraHU3MBI.
DHepreTuyeckuii 0OMEH B KJIETKE, ero cymHocTh U 3tanbl. AT® u e€ 3HaueHue B
obmene BemectB u dHepruu. Cunte3 AT® B kierke. [lmactuueckuii oOMeH.
®otocuHTe3. Ilytm mNOBBIIIEHUMS TPOAYKTUBHOCTH  CEIbCKOXO3SMCTBEHHBIX
pactenuii. buocunres 6enkoB. ['en u ero posib B Onocuntese. Koa HaciiecTBeHHON
nHpopmanuu. Peaknuu  MaTpuyHOrO  CHUHTE3a. B3aWMOCBSA3b  MPOIECCOB
TJIACTHYCCKOTO U DHEPreTHYECKOro 0OMeHa.

PasMHOXeHHE W WHIUBUAYaJbHOE pPa3BUTHE OpPraHU3MOB. JleJeHHE KICTKH -
OCHOBA pOCTa, Pa3BUTHS U PA3MHOKEHUS OPraHU3MOB. MUTO3 U MENO3 - OCHOBHBIE
CrocoObl JeneHusl dykapuoTHOM kieTku. MHtepdasza. ®a3zpl muto3a U Meiosa.
3HaueHne MUTO3a U Mero3a. OHTOreHes.

Hrtoro

3.3. Conep:kanne NMPpaKTUYECKUX 3aHATHI

HanmeHoBaHMe MPaKTUYECKUX 3aHATHN

Kom-Bo
4acoB

Kretka: ctpoenue u pyHKIMOHUpPOBaHUE. Y CTPONCTBO MUKPOCKOTIA.

CTpOCHI/IC PCIPOAYKTHBHBIX OPIraHOB paCTCHHﬁI OBCTKa, CCMCHHU, I1JI0AA.

Knaccudukanus 1BeTkoBbIX pacteHuid. Kiacc ABYIONBHBIX pacTeHUU.
CeMeiCTBO  KpPECTOIBETHBIX, PO3OIBETHBIX, OOOOBBIX, IACICHOBBIX,
cinoxHonBeTHbIX. Kiacc oaHonmonbHbIXx pacteHuil. CeMeHcTBO 37aKOB,
JIMICHHEIX.

OpHokneTouHble  KUBOTHBIE. OCOOCHHOCTH  CTPOCHHMSI M IPOIIECCOB
KU3HEICSITEIIbHOCTU. Pa3ipaxuMocCTh.

CTpOCHI/IC n (I)YHKLII/II/I TKaHEeHn OpraHu3Ma 4CJIOBCKA.

Hroro

10

3.5. Buasbl u coiep:kaHHe CaMOCTOATEILHON padoThl ciaymaresiei
3.5.1. Buapl camocTosTenbHON pabOTHI ClTyIIaTenei

7




Bunbl camocTosATensHON pabOThI cymiaTesnei KonnuectBo wacon

[ToaroroBka K MPakKTUYECKUM 3AHATUAM 5

[ToaroToBka K 1a00PaTOPHBIM 3aHSATHUSIM U K 3aIIUTE 5
n1abopaTopHBIX paboT

CaMocCTOATEIbHOE U3YUYEHHE OT/IEIbHBIX TEM U BOIIPOCOB 6

Hroro 16

3.5.2. ConeprxkaHue caMOCTOSTENIbHOM paboThI ciayliarenei

Ne Kon-Bo
HanmenoBanue TeM 1 BOIpocoB

n/n 4acoB
1 | Beexenue. buonorus kak Hayka: 0OBEKT, CTPYKTypa 2
2 | Kietka: crpoenue u GyHKIIMOHUPOBAHUE. 2
3 | OOMeH BelecTB U MpeBpalleHrue YHEPTHH. 2
4 | Pa3aMHOXCHNE W WHANBUIYAILHOE PA3BUTHE OPTraHU3MOB. 2
5 | MHoroo0pa3sue KMBBIX OPTaHU3MOB. 4
6 | YenoBek u ero 310pOBbE 4
Kontposnb 2
HTroro 16

4. YueOHO-MeTOANYEeCKOe o0ecTeYeHrne CaMOCTOsITeIbHOM PadoThl ciaymarenei

4.1. Y4yeOHO-MeTOAMYECKAA JIUTEPATypPa, HEOOX0AUMAasi 1151 OCBOCHHS JONOJHHUTEIbHON
o01meodpa3zoBaTe/ibHOMH MPOrPaMMbI

VYueOHO-MeTOIMUECKasT ~ JTUTEpaTypa, HEoOXoaumas ISl OCBOEHHMS  JONOJIHUTEIIHHOM
obmeoOpa3oBaTeNibHOM  MporpamMmbl, uMmeercss B HayuHolt  OMOIMOTEKE U DIEKTPOHHOM
nHpopmanronHo-o0pazoBarenbHO cpene PI'BOY BO I0xuo-Ypansckuii [AY.

Cnmcok yue0OHO-MeTOAMYECKO JIUTepaTyphl
1. buonorus. bazoBelii u yrayOnenHsiii ypoBHU: 10—11 kimaccbl : y4eOHMK U CPEIHETo

obmero obpazoBanusi / B. H. Speirun [u ap.] ; moxa obmel penakuueit B. H. Speiruna. — 2-e usn.,
nepepad. u pon. — Mocksa : M3narensctBo [Opaiit, 2024. — 380 c. — (O0meoOpa3oBaTenbHbIM
k). — ISBN 978-5-534-16228-8. — Tekcr : anmekrponnbiii // OOpa3oBarenbHas Tuiatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/544794

2. Jlanmmkasi, T. B. Buomorus. Tecthl : yueOHOE mocoOue s CpeHEro MpoPecCHOHATBHOTO
obopazopanmsi/  T. B. Jlanumkas. —  MockBa :  MzmatenmsctBo  HOpaiit, 2024.— 40c.—

(ITpoeccronansnoe obpazoBanue). — ISBN 978-5-534-14157-3. — Tekct : 31IEKTPOHHBIH //
O6pazoBarenbHas mwiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/543964



https://urait.ru/bcode/544794
https://urait.ru/bcode/543964

3. Epemuenko, O.3. buonorus: yueHue o Ouocdepe : yueOHoe MOcoOue i CPETHETO

npodeccuonanbHoro obpazosanmsi / O. 3. Epemuenko. — 3-e¢ u37., mepepad. u jgom. — Mockaa :
MznarensctBo [Opaiit, 2024. — 236 c. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
10183-6. — Tekcr : anextponHsld // OOpazoBatenpHas mmiatdgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/540973
4. buosiorus : y4eOHHMK M TPAKTUKYM JJIs CPEIHEro MpodeccHoHaabHOro obpasoBaHus /

B. H. SIpeirun [u gp.] ; mon pemakuumeit B. H. Speiruna. — 2-e u3n. — Mocksa : M3naTenscTBo
HOpaiit, 2024. — 378 c. — (IIpodeccuonansnoe obpazosanue). — ISBN 978-5-534-09603-3. —
Texkct : onextponnwiidi // OOpasoBarenpHas mnargopma HOpait [caiit]. —  URL:
https://urait.ru/bcode/536659

5. Jleonona, I'. I'. buomorus / I'. I'. JleonoBa. — 2-¢ u3a., crep. — Cankr-IleTepOypr : Jlanb,
2023. — 172 ¢. — ISBN 978-5-507-45744-1. — TekcT : 37eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/282434

6. Ky3znenoa, T. A. O6miast 6uomnorus : yaedHoe mocodue s cro / T. A. Ky3nenora, 1. A.
baxenoa. — 2-¢ usn., crep. — Cankrt-IlerepOypr : Jlanp, 2021. — 144 ¢. — ISBN 978-5-8114-
8543-7. — Tekcr : osnekTpoHHBIH // JlaHb : 3JeKTpoHHO-OMONMHMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/177026

Teitnop, . buonorus: B 3 T. (komrmuiekr) : yaeOnuk / JI. Teitmop, H. I'pun, Y. Crayr ; nox
penakiueit P. Conepa ; nepeBoa ¢ anrnuiickoro 0. JI. AMuenkoBa [u ap.]. — 12-e uzn. — Mocksa :
Jlabopatopus 3Hanuii, 2020. — 1463 c¢. — ISBN 978-5-00101-665-6. — TekcT : 3aeKTpOHHBIH //
Jlansb : snexTpoHHO-O0MOIHoTeunas cucrema. — URL: https://e.lanbook.com/book/151477

5. ®oHpa OLEHOYHBIX CPEICTB AJIS TEKYLIEero KOHTPOJIA Pe3yJbTAaTOB OCBOCHUS
JAOMOJIHUTEIbLHON 00111e00pa30BaTe/IbHOIM IPOrPaMMBbl U NPOBEAeHUs] HMTOTOBOM aTTecTalluu
caymarTesex

Jlnis ycTaHOBIIEHHSI COOTBETCTBUS YPOBHS MOATOTOBKY CIIylIaTeNeil TpeOoBaHUSM K OCBOECHUIO
JIOTIOJTHUTENBHBIX 00I1e00pa30BaTeIbHBIX MPOrpaMM, 00ECIEUMBAIOIINX MOATOTOBKY MWHOCTPAHHBIX
rpaxjaaH U Jul] 06e3 rpaXkJIaHCTBa K OCBOCHMIO NMPO(ecCHOHANBHBIX 00pa30BaTeNbHBIX MPOTrpPaMM Ha
PYCCKOM si3bIKe, pa3zpaboTaH (OHJ OLIEHOUHBIX cpeaAcTB. DOHJ OLEHOYHBIX CPEJCTB NMPEACTABIEH B
IIpunoxxenuu.

6. Pecypcbl nHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn «MHTEepHET», HE0OX0AUMBbIE
AJ15l OCBOCHHS J1OTIOJTHUTEIbHOI 00111e00pa3oBaTe/]bHON NPOrpaMMBbl

1. Enunoe okHO q0CcTyma K y4eOHO-MeTOANYeCKUM pa3padboTkam https://toypray.pd
2. OBC «JIAHb» https://e.lanbook.com/

3. O6pazoBarenpHas miatdopma «HOpaiir» https://urait.ru/

4. YHuBepcuterckas oubnmoreka onnaiin https://biblioclub.ru/

7. UudopManmoOHHbIE TEXHOJIOTMH, UCIIOJIb3yeMble /115l 0CBOCHUS TONOJTHUTEIbHOI
o01meodpa3oBaTe/IbHOH MPOrPaMMbl, BKJII0Yasi lepe4eHb MPOrpaMMHOI0 odecrne4eHust u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

JluneH3noHHOEe TporpamMMHOe obOecriedenne: OrnepalMoHHasT CHCTEMa  CIIEIHAIBHOTO
HaszHaueHus «Astra Linux Special Edition» ¢ oduchnoii nmporpammoii LibreOffice; MyTestXPRo 11.0;
Moit Oduc Crannapthseii, Windows 10 Home Single Language 1.0.63.71; Microsoft Windows PRO
10 Russian Academic OLP 1License NoLevel Legalization GetGenuine; MOODLE; Kaspersky
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Endpoint Security; OducHoe nporpammuoe obGecriedeHne Microsoft, B ciyuae HeoOXomumocTu
3aBefeHus: JauuHoro kabwmHeta B OUOC By3a (DUOC - »snekTpoHHO- WH(pOpMaAIMOHHAsS
oOpa3oBarenbpHas cpefa).
8. MaTepuajibHO-TeXHUYeCKasA 0a3a, HeOOX0AMMAas ISl OCYIECTBJICHHUS TOMOJTHUTEIbHO
001meo0pa3zoBaTeIbHOM MPOrPaMMBbI

YyeOHble ayquTOPUU ISl TNPOBedeHHUS] 3aHATHH, MPeTyCMOTPEHHBIX MPOrPpaMMOoii,
OCHAILleHHbIEe 000PY/10BAHNEM U TEXHUYECKMMH CPeACTBAMH 00y4YeHUs
1. YueOnas aymutopus 207 nmis TPOBEACHHS 3aHATHH JIGKIIMOHHOTO W CEMHUHAPCKOTO THIIOB,
TPYIIOBBIX U UHAMBUIYATbHBIX KOHCYIbTAIlMM, TEKYIIET0 KOHTPOJISI U IPOMEKYTOUHOM aTTeCTalluH,
OCHalIeHHast 000pyJ0OBaHUEM U TEXHUYECKUMU CPECTBAMHU JIJIsl BBIIOJIHEHUS Ja00paTOpHBIX padoT;
2. VYuebnas aymutopust 208 miis TPOBEACHHS 3aHATUN JIEKIIMOHHOTO M CEMUHAPCKOTO THIIOB,
IPYNIOBBIX U UHJIMBUIYaJIbHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUYHOM aTTeCTalluu,
OCHAILICHHAS:
- MYJIbTUMEIUHHBIM KOMIUIEKCOM (KOMIBIOTEP, BUJCOTIPOCKTOP).

IHomemeHnus 11 CaMOCTOSATEIbHOM Pad0ThI 00y4AKIIHMXCS

1. [Tomemenue 303 mist caMOCTOATENBHONU PabOTHl 00YUAIOIINXCSI, OCHAILIEHHOE KOMITBIOTEPHOM
TEXHUKOH C MOJKIIFOYEHUEM K ceTu «IHTepHETY.

Ilepeyenb 0CHOBHOTO J1a00paTOPHOIr0 000PY10BAHMS:
1.Kommnekt — naboparopus «IKOJIOTHs U OXpaHa OKPYKAIOUIEH cpeab».

2.Munu-3kcnpecc nadoparopus «lluenka-¥Y» ans onpezeneHus KayecTBa Bo3ayXa.
3.IloneBas ruapoxumudeckas asadoparopus [1I'JI-1 myist onpenenenns nmokaszarenei KauecTBa BOJIBI.
4. TpyOKy MHAMKATOPHBIE AJIs SKCIIPECC - KOHTPOJIS JUOKCH/IA YIIIepoia.

5. TpyOKkH HHAUKATOPHBIE JUIs SKCIIPECC - KOHTPOJIS OKCHJIA a30Ta.

6. TpyOKM MHAUKATOPHBIE JUISl SKCIPECC - KOHTPOJIS TMOKCH]IA CEPBI.

7.Hacoc — npo6ooT6opuuk HI'-35 1115t ”HHAMKATOPHBIX TPYOOK.

8. TecT-KOMIUIEKT /1J1s1 OTIpEe/IeTICHUS] HUTPATOB.

9.TecT-KOMIJIEKT /AJIsl OTIpEIECTICHUS JKee3a.

9.Tepmocrar.

10.CymmnpHbIN mKad.

11.Hutpat-tectop «COOKC» ni1st onpezienneHust HUTPAaTOB B MUILEBBIX MPOIYKTaX.

12.Mukpockon OMOJIOTHYECKUH HCCIIeA0BaTENCKUH.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB



COJEPXAHME

dopmupyembie  pe3yiabTaThl  OCBOCHHS  JOMOJIHHUTEIBHOW  00IIeo0pa3oBaTebHON
IPOTPaMMBI

[Tokazarenu, KpUTEpUU M IIKajJa OICHUBAHHS PE3YJIbTATOB OCBOCHHS JOTOTHHUTEIHHON
00111e00pa30BaTeIbHON MTPOTPAMMBI

TunoBble KOHTPOJIBHBIE 3aJaHus W (WJIU) WHBIE MaTepuaibl, HECOOXOIUMBIC IS OIICHKH
3HaHUH W YMEHHWH, XapaKTepU3YIOIIUX pPE3ylIbTaThl OCBOCHHS  JOMOJHUTEIHHON
00111e00pa3oBaTeIbHON MTPOTPAMMBI

MeTtoauueckrie MaTepHalbl, ONpeAessoNnre Ipoleyphbl OLIEHUBAHUS 3HAaHUN U YMEHHUIA,
XapaKkTepU3YIOIUX ¢(HOPMUPOBAHHOCTH PE3YIHTATOB OCBOCHUS JIOTIOIHUTEILHON
00111e00pa30BaTEeIbHON MTPOTPAMMBI

4.1. OneHOYHBIE CPEACTBA JIs MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHIATUU

4.1.2. OueHuBaHue OTYETA MO JAOOPATOPHOH pabore

4.1.3. TecrupoBaHue
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1. ®opmupyemble pe3yabTaThbl 0CBOEHHS I0NOJHUTEIbHOH 0011e00pa3oBaTe/IbHOI

NPOrpaMMsbl
DOopMUPYEMBIE pe3yIbTaThl OCBOCHHS JIOTIOTHUTEIBLHON 00111e00pa30BaTeNbHOI IPOrpaMMBbI Haunmenosanue
3HAaHUA YMEHHU OLICHOYHBIX
CpEICTB
CJ'IYIHaTCJ'II: JOJIDKCH 3HATh. CJ'IYHIaTeJ'IL JOJDKCH YMETh. TeKyIlIaﬂ
XapaKTePUCTUKY OHMOJOTHM KaK HAayKH: | XapaKTEpU30BaTh OMOJIOTHIO KaK HayKy; | ATTeCTalus:

- 1T Ha
00BEKT, CTPYKTYPY; KIETOUHYIO TEOPUIO; | (OPMYIMPOBaTh OCHOBHBIE IIOJOKECHHS HpaK(;HI;(;zKOM
XUMHUYECKYIO 51 CTPYKTYPHO- | KJI€TOYHOH TEOPHH, XapaKTEPU30BATD | yoporyy.
(GYHKIIMOHATBHYIO OpPTaHM3AIMI0 | XUMUYECKHIA COCTaB  KIETKH; (as3wl | -  orger mo
JnosiiepHOM  (MPOKAapUOTHMYECKOM) U | MUTO3a M MeEil03a; ONUCHIBAaTh BHU/BI | 1aGopaTopHOii
SIIepHON  (DYKapUOTUYECKOW) KIIETKH; | OPTaHU3MOB TI0 CIOCO0Y  TMOJyYCHHUS pabore;
XPOMOCOMHBI ~ Ha0op,  KapHMOTHIL, | DHEPITMM M 10 CTPOEHUIO  KIIETKH; i/ITTZCFTOPg:;BaHHe
JIEJICHEe KJIETKI» MHOTOOOpa3ue JKUBBIX | XapaKTePU30BaTh BUPYCHI, POJIb BUPYCOB ATTeCTAIIHA:

OpPraHU3MOB; HEKJIETOYHBIE OPTaHU3MBbI —
BUPYCHI; IPOKAPUOTUYECKUE OPraHU3Mbl
(OakTepuu W 1MaHeW); TpUOBI; HU3IIHE
pacTeHHs:  BOAOPOCIH, JIMIIANHUKU;
BBICILINE PACTEHMs: TKaHU, OpraHbl,
OCHOBHBIE OTJEIIBI; oOmiue
XapaKTepUCTUKU 0€ecII03BOHOYHBIX
KUBOTHBIX; CTPYKTYpHO-
(YHKIIMOHAJIBHYIO OpraHU3aLHIo
IIO3BOHOYHBIX JKUBOTHBIX; TKaHH,
OpraHbl, CHCTEMbl OpPraHOB; OCHOBHbIE
CBOWCTBA  OHMOJIOIMYECKHMX  CHUCTEM:
MeTaboIu3M, CaMOBOCIIPOU3BEICHUE.
OmnTorenes. HacnenctseHHOCTH "
W3MEHYUBOCTD; YCTPOMCTBO
MHUKpPOCKOIIA.

Kak  Bo30OymuTened  MH(EKIUOHHBIX
3a00JIeBaHUN PACTCHUM, KUBOTHBIX U
YEJI0BEKa; XapaKTepU30BaTh
MIPOKAPHUOTHYECKHE OpTraHHU3MBI -

OaKTepHH, UX CTPOEHHE, CPEay OOUTaAHHS
U pOIb B TPHUPOIL; XapaKTepPH30BaTh
[I0JIO)KEHHE TIpubOB, BOAOpOCIEH U
JUINAWHUKOB B CHCTEME OPTraHHYECKOTO
MUDA; 0COOEHHOCTH CTpOCHUS,
pPa3MHOKEHHS, pPOJIb B  TIPUPOIE;
XapaKTepu3oBaTh  CTPYKTYpY  TKaHE
BBICIINX pacTeHuH, CTpOEHHE
BETCTAaTUBHBIX n PEIPOAYKTHBHBIX
OpPraHoB, CTPOEHHE M BHJbI IUIOAOB M
CEMJIH, XapaKTCPU30BaATh OCHOBHBIC
OT/EIBI BBICIIINX pacTeHuii;
XapaKTepHU30BaTh OCOOCHHOCTH CTPOCHUS
0eCr03BOHOYHBIX JKMBOTHBIX, CTPOCHHE
U (QyHKUIMU TKaHEW BBICIIMX >KMBOTHBIX
OpPraHM3MOB, OPTAHOB M CHCTEM OpPTaHOB
JKUBOTHBIX; XapaKTCPU30BATH CTPOCHUEC U
(GYHKIIMH pa3luYHBIX OPraHOB M CHCTEM
OpPraHOB 4YeloBeKa, OOMEH BEIIECTB;

XapaKTCPU30BaATh OCHOBHBIC
3aKOHOMCPHOCTH nepeaaun
HaCJICACTBCHHOCTH )51 U3MCHYHNBOCTHU

opranu3mMoB (Tpu 3akoHa Menzens);
MOJIb30BATHCA MHUKPOCKOIIOM,
M3TOTOBJISATH  TpEmaparbl; COCTaBIATH
OTYET O MPOAETaHHOM paboTe.

- OK3aMCH
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2. [Toka3aTe/u, KpUTEPHH M LIKAJIA OLEHUBAHUS Pe3yJIbTATOB OCBOCHMS IOMOJHUTEIbHOM
0011e00pa30BaTeJIbHOM MPOrPaAMMBbI

dopmupyeMsie

Kputepun u 1mkasna olieHUBaHUS Pe3yabTaTOB 00YUYESHHUS MO AUCLIUIUINHE

pe3yabTaThl
OCBOCHIL | HenocTaTOUHbIN JlocTaTo4YHbIN Cpenuuii ypoBeHb | BBICOKHIA YPOBEHb
JOIIOJTHUTCJIbHOU
obume- YPOBCHB YPOBCHB
oOpazoBaTenabHON
IIPOrPaMMBbl
3HAHUA Cnymarens He 3Haer | Ciymarens ciabo 3Haer | Ciymarens ¢ | Cnymarens c
TEOPETUYECKUI TEOPETUYECKUI HE3HAYUTEJIbHBIMU TpeOyeMol  CTETeHBIO
Marepuan Marepuan oumMoKaMu U | IOJHOTBI ¥ TOYHOCTH
(kacaroruiicst (kacaroruicst OTIIECTHHBIMU 3HaeT  TEOPETUICCKHUU
Ouonorun), Ouonorun), npobenamu 3HaeT | MaTepuain
HEOOXOANMBIA Uil | HEOOXOJUMBIN /IS TEOPETUYECKUIL (xacarouuiics
OCBOCHHUSA OCBOCHHUSA MaTepHai Guonorun),
JIONIOJIHUTENIbHOU JIOTIOJIHATEIILHON (kacaromuiics HEOOXOTUMBIH JUISL
00611e00pa3oBaTenbHO | 00me00pa3oBaTEbHON | OHUOJIOTHH), OCBOCHHS
I IporpaMMBel IIPOTPaMMBbl HE0OXOTUMBII JUIsL | AOIOJIHUTEIIBHON
OCBOEHUSA 001eo0pa3oBaTebHON
JOTIOJTHUTEIbHON MIPOTPaMMBbI
o0mreoOpa3oBaTensHON
MIPOTPaMMBI
yMEeHHSA Canymarens He ymeer | Ciymarens cmabo | Ciymarensb ymeet | Coymarens yMeeT
HCTIONIb30BATh yMEeT  HCHOJB30BaTh | MCIOJIB30BATh OA3MCHBIC | MCIOJIB30BATH Oa3HCHBIC
0asucHple  TOHATHS | Oa3UCHBIE MOHATHUS | TMOHATHUSA U3YyYCHHBIX | MOHATHUSA H3yYEHHBIX
M3y4YEeHHBIX DPAa3JelioB | M3YYEHHBIX  Pa3[elioB | pa3feioB OHONOTHH C | pa3zeioB OMOJIOTHU
6uonoruu 6uosorun HE3HAYUTEIIbHBIMH

3aTpYJHEHUIMH

3. TunoBbIie KOHTPOJIbHBIE 3aJaHUS U (MJIH) HHbIE MATEPHAJIbI, HEO0OXOAUMBIE IJISl OLCHKH

3HAHUH MU YMEHHH, XapaKTepPU3yOIIHUX Pe3yJbTaThl 0CBOCHUS NONOJIHUTEILHON

o01meodpa3zoBaTe/ibHOM MPOrPaMMbl

TumoBkle KOHTPOJIbHBIC 3aJaHN U MAaTCpUaJIbl, HGO6XOI[I/IMLIC JJI1 OIICHKH 3HaHHI>'I, u YMeHHﬁ,

Kuerka: crpoenne 1 pyHKIMOHMPOBaHHUe

1. C kpaTkum OTBETOM

[Ipun meTamopdo3e y KMBOTHBIX HEKOTOPBHIE YACTH TeJa HMCUe3aloT, HalpUMep: >KaOpbl U XBOCT Y
roJOBacCTUKOB JIATYHIKKA. Kakue opraHemibl UrpaloT B 3TOM TIPOLECCE CYIIECTBEHHYIO pPOJIb?

OTtBeT:

B cexpeTopHOIi KiTleTKe XOpOoIIo pa3BUTa TpaHy/IsIpHAS dHIOIIa3MaTHIecKast ceTh. Kakoi mpupo,IbI
CHUHTE3UPYETCS BENIECTBO (O€TKOBOM, YTICBOHOU, TUMUIHON).

OTtBeT:
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[To MHEHHMIO HEKOTOPBIX yUYEHBIX, oOmiast minuHa Beex monekyn JIHK B snpe omHoil mosoBoii
KJIETKH cocTaBysieT mpuoiau3utenbHo 102 cm. CKoJbKO BCEro map HyKJIeoTuaoB coaepxutcs B JJHK
OJIHOHU KJIETKH?

OtBeT:

OO0MeH BeleCcTB M JHEPTUHU B KJIETKe
1. C xpaTKUM OTBETOM

FJ'II/IKOJ'II/IBY IMOABEPIIIOCHE ABE MOJICKYJIbI I''TFOKO3bI, OKHCJICHHUIO ITOABEPTIaCh TOJBKO OJHA.
Onpez[enI/ITe KOJIMYECTBO O6pa30BaHHBIX MOJICKYJI ATDO un BBIACIIMBHINXCA MOJICKYJI YITICKHUCIIOIO ra3a
IIpHU 3TOM.

OtBerT:

B nckyccTBEeHHBIX YCIOBUSIX (BHE KJIETKH) yIA€TCSl CHHTE3UPOBATh OEJI0K, UCTIONb3YA IS STOTO
TOTOBBIE, B3STHIE U3 KJIETOK Pa3IMUHbIX Opranu3mMoB koMnoHeHThl (u-PHK, pubocomsl,
amMuHOKHUCIOTH, AT®, depmentsi). Kakoii oBeunit unu kponnyuii 6e1ok OyJeT CHHTe3UpPOBAThCIECIIN
JUISL ICKYCCTBEHHOT'O CHHTE3a B3sIThl pUOOCOMBI Kpouinka, a u-PHK — u3 kinetok oBIfb1?

Ortser:

Hutpudummpyromue 6akTepun OCYIIECTBISIOT CIICIYIOIINE MTPOIIECCHI:
2 NH3+02-2 HNO2 + 2 H20 + 632k 1.

2HNO, +O2 = 2HNO3 + 192 kK.

CKOJBKO MOJIb aMMHAaKa JTOJKHBI OKUCIUTh HUTPUPHUIMPYIOIINE OaKTepUr, 9TOOBI TOTYYHUTh
SHEPruto, HeoOxoaumyto (2832 Kmk) /Uit cuHTe3a 1 MOJIb TIIFOKO3BI.

Otsert: kJK.
PasmHokeHUe U HHAMBUIYAIbHOE PA3BUTHE OPraHU3MOB

1. C xpaTkuM OTBETOM
Kponuk umeer 44 xpomocombl. CKOJIBKO XpOMOCOM y HETO OYyJIET B criepMaTonuTax 1-ro mopsiaka?

OTtBeT:

B KynbpType TKaHel uesioBeka B OAHOM U3 KIETOK BO BpEMsI HEHOPMAJILHOTO MUTO3a JOYEPHUE
XPOMOCOMBI OJTHOM U3 KOPOTKUX XpoMocoM (Ne21)nomnanu B OJJHO SpO B pe3yibTaTe He
pacxoxnenus. Kpome Toro, mpousoruia snuMuHaIus (rudens) apyroi xpomocomsl (NelS). Ckonbko
XpoMOCcOM OyayT UMETh JOUEPHHUE KIIETKU?

OtBer:

Cesprora BeIMETBIBaeT 10 400 ThIC. UKpUHOK. M3 HUX BBUTYIUIIOTCS TMYMHKH, 10% KOoTOpBIE
CKaTBIBAIOTCS B MOPE B BHE CPOPMUPOBABIINXCS PHIOOK, a octanmbHbie 90% morubaroT. [loacuuTaiite,
KaKoe KOJMYECTBO MOJIOAH PBIO CEBPIOTH MOXKET J0KUTH JI0 TOJIOBOU 3PENIOCTH, €CIIH MPOLIEHT
BbDKHUBaeMocTH onpenensiercs B 0,017

OTtBeT:
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MHoroo0pa3ue ;KMBbIX OPTraHNU3MOB
1. C kpaTkuM OTBETOM

Y HEKOTOPBIX PBIO, OTIYIIAIOIINX TOOBIYY HIIM OTITYTUBAIOIIUX Bpara, pa3psabl MOCTOSHHOTO TOKa
MoryT umeth Harpspkenue 400 B u cuity Toka okoso 2A. Tloacuuraiite, kakoBa MOXET ObITh
MOIITHOCTH 3JEKTPUUECKOr0 pa3psaa priobl?

OTtBeT: BT.

Macca Tena noxaeBoro uepss B jiecy okoiio 0,51 r. IToxcunraiite, kakoBa oO1mias 6momacca
JO’KJIEBBIX YepBel Ha | ra MMpOKOJUCTBEHHOIO Jieca, €CIIM YUCICHHOCTD JIOXK/IEBBIX YepBEH
JOCTHraeT OKoJIo 680 Ha M2

OtBeT: KT.

OBriieHa JABHIKCTCA B BOAC CO CKOPOCTBIO 150 MKkM B CCKYHOY. Pacch/ITaﬁTe, KaKO€ BpCM:
HOTpe6yCTC5{ OBIJICHC IJIA IIPCOJO0JICHHUA PACCTOAHUA 3 Mm?

OtBeT: CEK.
YeJsi0BeK U €ro 3710pOBbe

1. C xpaTkuMm 0TBETOM

Y4eHBIMU YCTAaHOBIIEHO, YTO JIEBBIH JKETyI0UeK Cep/lla CpeTHEM BhIOpachIiBaeT 3a 1| MUHYTY B
aoptyokoiio 5000 My kpoBH. B mouku ke 3a 3T0 BpeMsl MOCTymnaeT ToJabko 25 % kposu. OT
ATOTOKONMYECTBA. BBISICHUTE, KaKoe KOJIMYECTBO KPOBU MOCTYIAET B TOUCYHBIC apTEPUH YEIIOBEKA 3a
CYTKH?

OT1BeT: MJIL.

Pa3pemHTe CIIOp ABYX YYCHUKOB. O,I(I/IH CUUTACT, UYTO MTPH BAOXE JICTKUC pACIHUPAIOTCA U IOTOMY B
HUX BXOIAUT BO3AYX. I[perfI — 4TO BO3AYX BXOOUT B JICTKUEC, BbI3bIBAA UX PACHIUPCHUC. Kto u3
YUCHUKOB IIpaB.

OTtBeT:

"Kpacuple kopabJIMKu CKBO3b TOHUANIITNE CTEHKH KaHUJUIAPOB MEHSIIUCH ¢ KieTkamu. M kak-T1o
CTpaHHO MEHSIUCH. SIpKO-KpacHbIe KOPAOIUKYU MPUBE3IIN CBEKHUI KUCIOPOI, OCIIKH ISt
CTPOUTENTHCTBA HOBBIX KJIETOK, YTJIEBObI JIsl TOILIMBA, KUPHI, 8 B3aMeH... B3aMeH oHu nosty4uiiu
KaKHe-TO OTPbI3KU: HUKOMY HE HY)KHBIN YTJIEKUCIBIN a3, KOTOPBIM MbI BBIIBIXAEM, Ja €111€ OTXObI OT
€/1bl, TOIUIMBA, CTpoiiMaTepranoB. OJHUM CIIOBOM — OTOPOCHL. SIpKo-KpacHble KOpaOIUKHU, 3aTpy3UB
OTXOJIbI, CTATM TEMHO-KpaCcHBIMU. [10Ka Be3JIM YHNCTHIN KUCTOPO, OHU OBLITH KPACHBIMH, SIPKUMHU,
Be3H Jku3HB! [lomydaniim oTXObI U 51, CTAJIM TEMHBIMHU U HE OYeHb HapsaAHbIMH. HO OHM TOBOJIBHBI
ceouM oomeroM" (FOmun I'. ['maBHOE uyno cBeTa).

O Kakux KopabJMKax UIET pedb B 3TOM TEKCTE

OTtBeT:
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OCHOBBI Fr€eHETHKH
1. C xpaTKuM OTBETOM

Kakas gacTs ruOpuoB OT CKpelIMBaHus Aa X Aa TOMO3UTOTHOM?

OTtBeT: M

Kakum Oyzer paciieruienue no GeHoTuIry riOpuoB OT CKPEeIIMBaHMs TOMO3UTOTHOTO I10
peLeCCHBHOMY NPU3HAKY ¥ T€TEPO3UTOTHOTO PACTCHUMN?

OTtBeT:

CKOJIBKO nap roMOJIOrM4HbIX XpOMOCOM COACPKAT I'CHbI, OTBCHAIOIIUC 3a HACJIICJOBAHUC (bOPMI)I

CeMsiH y ropoxa?
OTBeT:

Kauecmeennvie 3a0auu

FeTepO3I/IFOTHaﬂ 10 000UM IMpU3HAKaM YCpHasd MOXHATasd KpOJb4ynXa CKPCIIUBACTCA C TAKUM KE
kpoaukoM. (I'eHbl okpacku npOPMBI IEPCTH JIOKATN30BAHBI B PA3HBIX MMapax TOMOJIOTUYHBIX
XpOMOCOM.) OHpeIIGJII/ITC 1 3alIMIIUTE B TCHHOM M XPOMOCOMHOM BBIPAXKCHUH PACIICIIIICHUEC
ruOpuHOr0.Kakoil 3aK0H MpOSIBIISIETCS B PE3YNIbTaTe TUTUOPUIHOTO CKPEIINBAaHUS KPOJIUKOB?.
Chopmynupyiite 1 00BSICHUTE ATOT 3aKOH MeHens.

MHOrOIETHHKOBBIE YEPBH MOJI0JIO OJIMH Pa3 B ro/ly MOJIHUMAIOTCS CO JIHA HAa TOBEPXHOCTh OKEaHa, U
3/1€Ch MPOUCXOIUT OTIEJICHUE OT UX Tesa (pparmMeHTa. ITOT MPOIECC MPUBJICKAET MHOTHX KUBOTHBIX,
BKJIIOYAsi U MECTHBIX KUTENEH — T.K. 3TH YepBH OOraThl MUTATENbHBIM OenkoM. Kakum mytem
Pa3MHOXKaeTCsl ATOT KOJIbYATHIN YEPBb U B UEM 3aKJIFOUAETCSl OMOJIOrHUecKas pojib TaKoro crnocoda
Pa3MHOKEHHUs?

OpmHaxIpl HA YPOKE B OTBETE OJTHOTO U3 yUaIIUXCsl Mpo3Byvaia cieayroiias ¢ppasa: "®oTocuHTe3 y
pacTeHHI TPOUCXOJUT Ha CBETY, a IBIXaHUE — B TEMHOTE. B 3TOM 3aKIII04aeTCsi OCHOBHOE OTINYHE
Ha3BaHHBIX MPOLIECCOB YT OT Apyra". CoriacHsl U Bbl ¢ IPO3BYYaBIIUM yTBepxkaeHueM? [louemy?
JlaliTe MOJHBIN U MPaBUIBHBIA OTBET 00 OTIUYUAX MEX]Y JbIXaHUEM U (DOTOCHHTE30M.

3aoauu c pazeeprnymuvim omeemom

Kaxue nabmonaroTcst pa3inuuns B KOJIWYECTBE U CTPOEHUU MUTOXOHJIPUM B KIJIETKAX TPYIHOM MBILIIIBI
OTHUI] aKTUBHO JIETAIOIIMX M YTPATHBIIMX CHOCOOHOCTh K IMOYETYy (HampuMmep, JOMAalIHUE KYyphbl)?

JlurouaHas KiaeTka BeTynwia B mpodasy —1 meiio3a. HopmanbHoe TeueHre Meiio3a ObLI0 HapyIIEHO
B pe3ynbTaTe JeHCTBUS Ha KIETKY Mpernaparta, KOTOPbIH O4eHb OBICTPO pa3pyllaeT BEPEeTEeHO
MUTOTHYECKH JAessmuxcs KieTok. Ha kakoit (pasze Oyzner nmpepBaHo HOpMalbHOE TeueHue Meio3a?
Kakoit Habop xpomocoM OyzeT cofepkath oOpazoBasieecs sapo (uin aapa)? CKoIbKO saep
oOpa3zyercs B pe3yJabTaTe TaKOro JAeeHus?

17



JIBaanaTh KOJOPAACKHX KYKOB B TeueHHE CYTOK oObemar 4000 cm? jucTheB. 3a CBOE pa3BUTHE
JMYMHKA ChelaeT NpHOmm3uTensHo S50 cM? nmctheB KapTodens. IlopcumraiiTe Kakyro IUIOMIANb
muctheB kapTodens cbeaaT 1000 komopaackux xyKoB. CKOJIBKO JTUYMHOK KOJIOPAJCKOTO *KyKa MOTYT
YHUUTOXKUTh TAKYIO )K€ IJIOLIA/Ab JTUCTHEB?

OxcnepumenmanbHvle 3a0a4u

JleMoHCTpHUpPYS BO BpeMsl YpoKa Majo0epIoBYIO KOCTh, 00pabOTaHHYIO
CIIEIUATbHBIM CIIOCOO0M (KHUCIOTOM), yIUTEIb TIOKa3all €e THOKOCTb, ClIe/IaB U3
KOCTH y3ell.

A) Kakue BemecTBa, BXOASIIME B COCTaB KOCTH, 00CCIICUUBAIOT €€ 3JIACTUYHOCTD U
ruOKOCTB?

b) IIpeobnananue, Kakux BEUIECTB (OPraHMYECKUX WIIM HEOPTAaHUYECKUX )IENIAET
KOCTb XPYIIKOH B JIOMKO#?

B cocyn ¢ nucTmimmmpoBaHHOM BOJION HA ceMb JHEH noMecTiin aMéd, nH(QY30puii U 3BIJICH,
nocTaBuiIM Ha cBeT. [Ipennonoxure, 4to OyeT B cOCyie Yepe3 CeMb JHEH.

B akBapuyme, r7ie 0O4eHb MHOT'O BOJIHBIX PACT€HUH, HOUBIO MOT'YT TOTHOHYTH BCE PbIOBI. DTOTO HE
MIPOU30MET, €CJIU B COCYE C TAKUM K€ KOJUYECTBOM PbIO HAXOJUTCSI MEHbIIEE KOJTUYECTBO
pactenuil. B akBapuyme xe 6e3 pacTeHui MOXkeT HaOIr0AaThCsl THOETb PhIO, KaK U B TIEPBOM CIlydae.
OOBbscHUTE 3TU CTPAHHBIE (PAKTHI, OCHOBBIBASICh HA CBOMX 3HAHMSIX O (POTOCHHTE3€E U ABIXAHUU
pacTeHui.

4. MeToanyeckue MaTepuaJbl, onpeae/somue Npoueaypbl OeHUBAHUS 3HAHMI M YMEeHUH,
XapaKkTepUu3yImX c¢(hpOpMHPOBAHHOCTD Pe3yJIbTAaTOB OCBOEHUS 10NMOJIHUTEIHLHOM
00meo0pa3oBaTe/IbHOM NPOrPaMMBbI

B naHHOM pa3zznene METOOMYECKHE MaTepUallbl, OINPEAEISAIONIME NPOLEAYPHl OLICHUBAHMS
3HAHUA M YMEHUH ciymareneid, XapakTepH3yIoIHUX C(HOPMHUPOBAHHOCTh PE3YJIbTAaTOB OCBOEHUS
JIOTIOJTHUTEIBHOIN 00111e00pa3oBaTeNbHON MPOrpaMMbl», MPUBEAEHBl MPUMEHHUTEIBHO K KAXKAOMY H3
HCIOJIb3YEMBIX BUOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U UTOTOBOM aTTECTAllMU CIIyIIaTeleH.

4.1. OneHo4HbIe CPeACTBA LIS IPOBEJCHHUS TEKYLIEero KOHTPOJIsl yCIIeBaeMOCTH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH
OTBeT Ha MPAKTUYECKOM 3aHSATHH HCIIOJIb3YEeTCS /ISl OLIEHKM KaueCTBAa OCBOEHUS CIIyIATEeNIIMU
JOTIOTHUTEIBHON 0011e00pa3oBaTeIbHOW MPOTPAaMMBI 110 OTAEIBHBIM BOIPOCAM H TeMaM. TeMbl U

TUTaHBI 3aHATHIA (CM. MeTopa3paboTku 1. 3) 3apaHee cooluiaioTes ciaymarenasiM. OTBET OLEeHUBAETCS
OLIEHKOM «OTJINYHO», «XOPOLIO», «y1OBIETBOPUTEIBHO» UIH «HEYIOBIETBOPUTEIBHOY.
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No OlLleHOYHBIE CPEJICTBA dopmupyembie
TumnoBble KOHTPOJIbHBIC 3aJaHuss W (WJIM) HWHBIE MaTepualbl, | PE3yJIbTAaThl OCBOCHHUS

HEOOXOJMMBIC JUIsl OIICHKH 3HAaHWUH W YMEHHH, XapaKTEePHU3YIOIIHX JIOTIOTHUTEILHOU
pe3ysbTaThl OCBOEHHUS JOMOJHHUTEIBHON 00IIeo0pa3oBareibHOM | 001Ie00pa3oBaTenbHON
IPOTPAMMBEI IPOTPAMMBI

1 | Ot ckpemmBanusi pacTeHudd ¢uiokca ¢ TIOCKOH (GopMOl BEHYHKA C 3HaHus

pacTeHHeM, UMEIOIIMM BOPOHKOBUIHYIO ()OPMY BEHUHKA, MOTYYCHO
HOTOMCTBO C IUIOCKUM BeH4YHMKOM. Ompenenute: 1) kakod mpu3HaK
JOMHHHpPYET; 2) popmyny pacuierieHus TuopuaoB F2 mo renotuimy u
¢denotumy. OTBET MOSICHUTE, ONHUPASICh HA 3aKOHBI MeHIes.

2 | benku moj BIMSHHUEM psJa BEIISCTB IPETEPIICBAIOT TIyOOKHE YMenus
W3MCHCHUs, Ha3blBaeMble jeHarypauueid. [lpu  neHarypammm
CYIIECTBEHHO  WM3MCHSETCS  TPETUYHAs  CTPYKTypa, Tepsercs
CIIOCOOHOCTh PACTBOPATHCS B OOBIYHBIX JJII HETO PACTBOPHUTEIAX
(Bome, COJEBBIX pacTBOpax W Apyrux pactBopax). Crutanupyiite
HKCIEPUMEHT O JeHarypauuu OenkoB, ucnonb3ys 1% pactBop
suqHOro Oenka. Kakue BemecTBa HYXHO UCIOJNB30BaTh U3
MEePEUYUCICHHBIX: alleTOH, CHUPT, 7% pacTBOpP CEPHOKUCION Meau?
cnabprii pactBop NaCl, uroOb1 HabmOAaTh IeHATYpaIHi0 Oenka?

Kputepun ouenku orBera (Tabi.) MOBOISATCS 1O CBEIEHHUs CIyIIaTelell B Hayalle 3aHATUH.
OreHka OOBSBIISAETCA CAYIIATEII0 HETIOCPEACTBEHHO TOCIIE OTBETA.

IlkaJua Kpurepuu oueHnBanus

- CIIylIaTesb MOJIHO YCBOWI y4eOHBIM MaTepua,

- IPOSIBIISICT HABBIKM aHAIN3a, 0000IEHHS, KPUTHUYECKOTO OCMBICIIEHUS
U BOCHpUATHA  HH(OpManuu, HaBBIKM  ONUCAHUS  OCHOBHBIX
OMOJIOrMYECKHUX 3aKOHOB, SIBJICHUH U MPOLIECCOB,;

- Marepuana M3JI0XKEH TIPAMOTHO, B OIPEIACICHHOW JIOTMYECKON
ITOCJIEI0BATENBHOCTH, TOYHO UCIIOJIB3YETCSI TEPMUHOJIOTHS;

- IIOKa3aHO YMCHHUE WJUIIOCTPUPOBATL TEOPETHUECKUE ITOJIOKECHUS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYallUu;

- IPOAEMOHCTPUPOBAHO YMEHUE PELIATh 3a/1a4H;

- MOryT OBITh JONYLIEHBl OAHA—JBE HETOYHOCTU IPU OCBELIEHUU
BTOPOCTEINIEHHBIX BOIPOCOB.

Onenka 5
(oTHM4HO)

OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO IPpU
Onenka 4 3TOM UMEET MECTO OJIUH M3 HEIOCTATKOB:

(xoporo) - B YCBOEHHMH y4eOHOro Marepuaia JOMYyLIeHbl HeOOJNbIINe MPOOensbl,
HE MCKa3HBIITNE COJICPKAHNE OTBETA;

- B pELIICHUH 3aj1a4 JONYIIECHbl HE3HAYUTEIbHbIE HETOUHOCTH.

- HETOJIHO WJIM HEMOCJEA0BAaTeIbHO PACKPBITO COJAEpKAaHWE Marepuana,
HO TMOKa3aHo oO0Iiee MOHUMaHHE BOIMPOCAa U MPOAEMOHCTPHPOBAHBI
YMEHHS, JOCTATOYHBIE ISl JAIBHEUIIIETO YCBOCHUSI MaTepuara;

- UMENHCh 3aTPyAHCHHs] WIH JOMYIIEHbl OIIMOKKM B ONpeAeTCHUN
TIOHSTUN, WCIIONB30BAHUU TEPMHUHOJIOTUH, OIHMCAHWHM OMOJOTHYECKHUX
3aKOHOB, SIBJICHUI U MPOLECCOB, PELIEHUHU 3a]1a4, UCIIPABIICHHbIE T1OCIIE
HECKOJIbKUX HABOJIAIINX BOIPOCOB;

- HEMOJIHOE 3HAaHUE TEOPETUUYECKOTO MaTepuasa; ClyliaTelib HE MOXET
MIPUMEHUTH TEOPHIO B HOBOM CUTYaIUU.

Onenka 3
(YIOBIETBOPUTENHHO)

Onenka 2 - HE pacKphITO OCHOBHOE COJIepKaHHe yueOHOro Marepuaa;
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(HEYIOBJIETBOPUTEIILHO) | - OOHAPY)KEHO HE3HAHWE WJIM HEMOHMMaHHWE OoJbIed WM Hambosee
BaXHOW YacTH y4eOHOTO Marepuaa;
- JIOTYIICHBI OMIMOKU B ONPENEICHUU TOHSATHHA, MPHU HCIOJIb30BaHUU
TCPMUHOJIOTHH, B OIIHMCAaHHUU OHOJIOTMYECKUX 3aKOHOB, SIBJICHUA U
MPOIECCOB, PEUICHUH 3allad, KOTOpble HE WCIPABICHBI IOCIE
HCCKOJIbKUX HABOAAIHNX BOITPOCOB.

4.1.2. OuenuBanue oT4era mo 1aboparopHoit pabore

Otuet no nabopaTopHOi paboTe UCHOIB3YETCS I OLEHKH KaueCTBAa OCBOSHHSI CIIyIIATEIISIMH
JIOTIOJIHUTEIBHON 00111e00pa30BaTeNbHON MpOorpamMMbl 10 OTAENbHBIM TeMaMm. ConaepikaHue oTdera u
KPUTEPHUHU OIICHKH OT4eTa (TalIl.) JOBOASTCS IO CBEJCHUS CIyIIATEICH B HAYalle 3aHsATHH.

Ne O1eHOUHBIE CPEACTBA dopmMupyemble
TumnoBele KOHTPOJIBHBIE 3aJaHUsd U (WIM) UHBIE MaTepHajbl, | PE3yIbTaThl OCBOCHUS
HEOOXOIUMBbIE JJIi OLIEHKH 3HAaHUM W yMEHUH, XapaKTepU3YIOLIUX JOTIOJIHUTEIIbHOU
pe3ynabTaThl OCBOCHHUS JIOMOJIHUTEIBHOW 00I1e00pa3oBareibHOil | 001e00pa3oBaTenbHON
IIPOrpaMMBl IIPOrpamMMBl

1 | 1. Kaxoii ypoBeHb OpraHU3aIMH KHBOI'O CIYKUT OCHOBHBIM 3HaHus

00BEKTOM M3Y4YEHUS IIUTOJIOTUH?
2. Ilouemy KJETKY CUMTAIOT CTPYKTYPHOH eTUHHIIEN )KUBOTO?
3. B gem 3akimovaroTCs NpUHIUIHAIBHBIC PA3IAYHs KIETOK
IIPOKAPUOT U DYKapuoT?
Kakue ¢pyHKINN BBITTOTHSET B KIETKE SAPO?
Kakoss1 paznuuus JIHK u PHK?
Kakwue cBsi3u yyacTByIOT B 00pa30BaHUN BTOPUYHON CTPYKTYpPHI
6enKoB?

o oA

YmMmenusa

Onpenenure yBeaTu4eHUE CBETOBOTO MUKPOCKOIIA, €CIIU YBEJIMUYECHUE
okyisipa 10. YBennuenue oobekTrna 40.

OTyeT OLEHUBAETCS [0 YCMOTPEHHUIO MPENOAaBaTelsl OLEHKON «OTIUYHO», «XOPOIIO»,
«y/IOBJIETBOPUTEIILHO», «HEYJIOBIETBOPUTEIHHO» WM OICHKOM «3auTeHO», «HE 3adyTeHo». OleHka
«3a4TEHO» CTABUTCS CIyLIATeNIsIM, YPOBEHb 3HAHUN U YMEHHH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM,
YCTAHOBJICHHBIM [UJISl TOJIOXKUTEIBHBIX OIICHOK («OTIUYHO», «XOPOILO0», «YyIOBIETBOPUTEIHLHOY).
OrneHka oOBSBISETCS CAYIIATEN0 HEMTOCPEACTBEHHO MOCIIE CIaYH OTYETA.

Ilkana Kpurtepun onenuBanuns

- U3JI0’)KEHHE MaTepuaia JIOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3blBaTh M OOOCHOBATH CBOM CYKICHMS IPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh OMOJIOTHYECKHE 3aKOHBI, SIBJIEHUS M IPOLIECCHI;

Ouenka 5
(oTIMYHO)
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- yMEHHUE NPOBOJUTH U OI[CHUBATH PE3YJIbTAThl H3MEPEHHI;
- c1ocoOHOCTh PeIaTh 334a4H.

Ornenka 4
(xopor1o)

- U3JI0KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEN;

- OCO3HAHHOE IMPUMEHEHHE TEOPETUYECKUX 3HAHUU [JIs OMUCAHUS
OMOJIOTHYECKUX 3aKOHOB, SIBJICHUH M IPOLECCOB, PEUICHUS KOHKPETHBIX
3aa4, TPOBEACHHUS U OICHUBAHWS pPE3yJIbTAaTOB H3MEPEHMH, HO
coJiepkanue u (hopMa OTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIIETBOPUTEIIHLHO)

- N3JI0)KEHHE MaTepualia HeroIHO, HEMOCIEeA0BaTEIbHO,
- HCTOYHOCTH B OHNPCACICHUUN HOHHTHﬁ, B NPHUMCHCHUU 3HAHUH JJIA
onmucaHusi OMOJIOTMYECKUX 3aKOHOB, SBICHUH W IIPOIECCOB, PELICHUS
KOHKPCTHBIX 3a/1a4, IPOBCACHUSA U OLICHUBAHUA PC3YyJIbTATOB H3MepeHHfI,

- 3aTpyIHEHUs] B 000CHOBAaHUH CBOUX CY)XXJCHUH;

- OoOHapy)XuBaeTCs HEJOCTaTOYHO TIJIyOOKOE€ IOHMMAHUE H3YYEHHOTO
Marepuaa.

Ouenka 2
(HEey/IOBJIETBOPUTEINBHO)

- OTCYTCTBUE HEOOXOJMMBIX TEOPETUYCCKUX 3HAHUH; JOMYIICHBI OMTUOKU
B ONPEJCICHUN IMOHATHH M ONMMCAHUU OMOJIOIMUYECKHX 3aKOHOB, SIBICHUI
U TIPOIIECCOB, MCKAXCH WX CMBICI, HE PEIICHBI 3a/laduu, HE MPaBUIBHO
OLICHUBAIOTCSI PE3y/IbTAThl N3MEPECHUH;

- HE3HAaHWE OCHOBHOI'O MaTepuaia y4eOHOW MpOTrpamMMbl, OITYCKAIOTCS
rpyOble OIMOKH B M3JI0KEHUU.

Ixana

Kpurepun oueHuBanus

O1leHKa «3aU4TEHO»

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaThb M OOOCHOBATh CBOM CYXAECHUS IpU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONUCHIBATh OMOJIOTUUECKHUE 3aKOHBI, IBJICHUSI U TPOLIECCHI;

- YMEHHE NPOBOJUTH U OLICHUBATh PE3YJIbTAaThl N3MEPEHUN;

- CIOCOOHOCTh pemaThb 3a7auu (tomyckaercs HaJIu4uue
MaJIO3HAUYUTENBHBIX OHIMOOK WM HEJOCTAaTOYHO TIIOJHOE pacKpbITHE
coJiep;KaHue BOIIPOCA MM MOTPEIIHOCTh HEMPUHIMITHAIBHOTO XapaKTepa
B OTBETE Ha BONPOCHI).

O1leHKA «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOMMBIX TEOPETHUECKUX 3HAHUH; JOMYIICHbI OITHOKH
B OIpEJICJICHUH MOHATUN U ONUCAHUM OMOJIOTMYECKHX 3aKOHOB, SIBICHUM
W TIPOIIECCOB, MCKKEH WX CMBIC, HE PEIICHBI 3a7add, HE MPaBHIBHO
OLIEHUBAIOTCSI PE3yIbTAaThl U3MEPEHUH;

- He3HaHHWE OCHOBHOTO MaTepHaja ydeOHOW IpOrpaMMBl, AOMYCKAroTCs
rpyOble OITMOKH B U3JI0KEHUU.

4.1.3. TectupoBanue

TecTupoBaHe UCMONB3YETCS ISl OIEHKH KaueCTBa OCBOCHHMS CIYIIATEISIMHU JOMOJHUTEIbHON
0011e00pa3oBaTeIbHON MPOrPaMMBI IO OTACIBHBIM TeMaM WK paszzenaM. TecT mpeacTaBisier coboi
KOMIUIEKC CTaHAapTU3UPOBAHHBIX 3aJaHUI, TO3BOJISIIOLIUMN YIPOCTUTh MPOLEAYPY U3MEPEHUS 3HAHUI
U yMeHui ciymateneil. CiymarensM BBIAAIOTCS TECTOBBIC 3aJaHUs ¢ (POPMYIMPOBKONM BOMPOCOB U
MpeIJIOKEHUEM BBIOPATh OJIMH MPABHIBHBIN OTBET U3 HECKOIBKUX BapUAHTOB OTBETOB.

Ne O11eHOYHBIE CPEJICTBA Popumpyemeie
TunoBble KOHTPOJIbHBIE 3aaHUs W (WJIM) WHBIE MaTepHalbl, HEOOXOIUMBIE IS P enoerts.
OICHKM 3HAaHUH MW YMEHUH, XapaKTepU3YIOUIUX  PpE3yJbTaThl  OCBOCHUS j‘g;‘;ﬁ‘g;;f;‘;ﬁ;’;
JOTIOTHATEILHOM 00111e00pa30BaTeIbHOM MPOTPAMMEI bHOI IPOrpaMMBL
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BbiOepuTe 01MH NPABUJIbHBIH OTBET.
Merton mukpodoTorpadupoBaHus XJIOPOTUIACTOB ISl H3y4EHUSI OCOOCHHOCTEH UX
CTPOCHHUSI MPUMEHSIIOT B HayKe. ..
1) Gumoxumun 3) HUTOJIOTUN
2) duznonoruu 4) sMOpHUoIOTUN
OtBer:

DYKapuOTUYECKOU KJIETKOM MpecTaBiIeHa OPraHu3aus ...
1) cuHe-3eNeHbIX
2) BuUpyca TabauHON MO3aWKH
3) MBILIECYHBIX BOJIOKOH TeJla aCKapH/Ibl
4) 6011€3HETBOPHBIX OAKTEpUil OpraHu3Ma yeloBeKa
Ortger:

HcTOYHUKOM MOJIEKYIISIPHOTO KUCIIOpOa, 00pa3yroIierocs B Mporecce
(dorocuHTE3a, SIBISCTCS..

1) yrnekucneliii ra3 3) Boga

2) raroko3a 4) ATD
Otser:

B xoze MUTOTHYECKOTO JIEJIEHNS KJIETKU IEPEMELIEHHE XPOMOCOM K IIIOCKOCTH
HKBATOPA IPOUCXOIUT B ...

1) mpodazy 3) anadazy
2) metadasy 4) renodaszy
Otser:

HapyXHBIM 3apOJIBIIIIEBBIM TUCTKOM 3MOPHOHA SBISIETCS ...
1) cobcTBenHO nepMma 3) sKTozepMa
2) me3oaepMa 4) snutenuit

OrtBet:

Opranusm, umeronuii reHotun AaBB, mpoayuupyer Tum (THIa) TaMer.
1) onun 3) Tpu
2) nBa 4) ueTsipe

Otser:

[TostBneHue B psiiy MOKOJIEHUM MIEKOMHUTAIOIINX )KUBOTHBIX-aJIbOMHOCOB, T.€.
’KUBOTHBIX, Y KOTOPBIX OTCYTCTBYET MUTMEHTAIMS IOKPOBOB TeNa, SABISIETCS
MIPUMEPOM U3MEHUNBOCTH

1) HacnencTBeHHOM 3) TPyMIIOBOI

2) henHoTUNMUECKOI 4) HEHACIEICTBEHHOM
Ortser:

KakoBa posb KJI€TOYHON MH)KEHEPUH B CEIEKLIUN PACTEHUI?
1) u3MeHseT CpOKU Pa3MHOKEHUSI OPraHU3MOB
2) u3MeHsieT (hunoreHe3 IeHHBIX COPTOB
3) yCKOpsieT CPOKH BBIBEJIEHHS COPTOB
4) ycunuBaeT CKOpOCTh pOCcTa OpraHu3Ma

3HaHUA,
yMEHUs
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OrtBerT:

Crnopa rpu0a, B OTJIMYUE OT CIIOPHI OaKTEpHH, ...

1) cocTouT U3 OAHOM KIIETKH

2) CIY)KHT JIJIs1 Pa3MHOKCHUS

3) pa3HOCUTCS BETPOM Ha OOJIBIINE PACCTOSHUS

4) SIBISICTCS MPUCTIOCOOJICHHEM K HEOJIaronpHUsATHBIM YCIOBHUSAM KU3HH
OtBer:

Poct npeBecHOTO cTEOIs B TOJNIIMHY IPOUCXOIMT 3 CUET JCIICHHSI KJIETOK. . .
1) koxwuIbl 3) KaMOust
2) ny6a 4) cepaiieBUHbBI

Ortser:

Opranu3Mebl, H300pa)KEHHBIE HA PUCYHKE, OTHOCATCS K OTHETY. ..
1) ronocemeHHbIE
2) MOKPBITOCEMEHHBIE
3) manopoTHUKOOOPa3HbIE
4) MoxooOpa3Hble
Otser:

JKvBOTHBIMU, B HAMEHBIILIEH CTETIEHU 3aBUCAIIMMU OT TEMIIEPATyphl OKPYKAIOIIeH
Cpebl, ABJISIOTC ...

1) ULk 3) 3eMHOBOTHBIC

2) MOJITIOCKH 4) MPECMBIKAIOINECS
Ortser:

Opras yenoBeka, B KOTOPOM OCYIIECTBIISIETCS YAalIeHUE U3 KPOBU MTPOIYKTOB
oOMeHa BEIEeCTB, — 3TO0 ...

1) HaamovyeyHuku 3) MOYKH

2) kueYHUK 4) MOYEBOM My3bIph
Otser:

B oGpa3oBanuu TpoM6a B OpraHu3Me uesioBeKa MPUHUMAET y4acTHe OeNTOK M1a3Mbl
KpOBH. ..

1) Tpurncun 3) KonIareH

2) nencuH 4) pubpuHOTreH
Ortser:

[Tpu HapyIIeHHsIX Mpollecca BBIACICHUS TPOIYKTOB paclaga B OpraHu3Me
HAKaIlTMBAOTCS:

1) conu cepHOM KUCIOTHI 3) TIIUKOTEH

2) n30bITOK O€NKOB 4) MOUEBHHA UIIM AMMUAK
Ortser:

OCHOBHOU CTPYKTYpPHOU M (PYHKITMOHAIBPHON €TMHUIICH HEPBHOW CHCTEMBI
YeJoBeKa SBISAETCS ...

1) HepB 3) HepBHBIH y3e

2) HelipoH 4) ueHTpalibHasi HEpBHAsl CUCTEMA
Otser:

3apaxenue yenoBeka L{ernmHeM ObI9bHM MOKET TPOU3ONTH MPU YIOTPEOICHUH. . .
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1) HEMBITBIX OBOIIIEH

2) BOJbI U3 CTOSIYETO BOJIOEMA

3) I0X0 MPOKAPEHHOU TOBSIUHBI

4) KOHCEpPBUPOBAHHBIX IPOAYKTOB
Otser:

CornacHo MoJIOXKeHUSM COBPEMEHHOI OMOJIOTMYECKO HayKu, BUABI B IPUPO/IE. . .
1) cymiecTByIOT B (hOpME MOIMYIISIUI
2) HE U3MEHSIOTCS BO BPEMEHU
3) peaibHO HE CYIIECTBYIOT
4) cymecTBYIOT B (hOpMe CEMEHCTB

HOHYJISII_[I/IOHHLIG BOJIHBI, BO3HUKAIOIIHE B XO0A€ UCTOPUYCCKOI'O pa3BUTUA BUOOB,
MPUBOIATK ...

1) OuomormdeckoMy Iporpeccy Buaa

2) CHU)KEHUIO YMCIEHHOCTH 0cO0eH MOMyIsaiuu

3) BOBHHMKHOBEHHIO apoMop(o30B

4) yCOBEpIIEHCTBOBAHUIO MTPOLIECCOB CAMOPETYISIIUU
OtBeT:

Cpenu Ha3BaHHBIX OPTaHOB TOMOJIOTHYHBIMH SIBJISIFOTCSL. . .
1) KpbuTbst 6a00YKH U TITHIIBI
2) poro1re KOHEYHOCTH KPOTa U MEJIBEIKU
3) KOHEYHOCTH KPOTa U KPbUIbs JETy4el MBIIIN
4) nepeHUE KOHEUHOCTH KUTA U KPbLIbsi 0a00UKH
Otser:

@®arouuTo3 — 3TO MPOLECC MOIOMEHHS! KJIETKONW TBEPbIX BELIECTB, KOTOPBIN
OCYIIIECTBIISIET. . .

1) nu3ocoma

2) MUTOXOHIpUS

3) sHJOIIa3MaTHYeCKas CeTh

4) HapyxHas 1ja3Matudeckas memOpaHa
Otser:
BbiGepuTe TpU BepHBIX 0TBETA U3 IIECTH. 3aNMIIUTE MOCTe10BATEIHLHOCTh
uudp B TadaHIy.
B temHoOBYy10 a3y porocuHTesa, B OTIMYHE OT CBETOBOM, IPOUCXOIUT:

1) dhoTonu3 BoabI

2) BOCCTaHOBJIEHHE YTJIEKUCIIOrO ra3a /10 TII0KO03bI

3) cunte3 mosnekyn AT® 3a cuer sHEepruy COTHEUHOTO CBETa

4) o6pa3oBaHrE MOJICKYJIIPHOTO KHCIOPOa

5) ucnonp3oBaHue sHEprun Mosekyn AT® Ha cUHTE3 yrieBoI0B

6) oOpazoBaHNE MOJIEKYJT KpaxMaJia U3 TIFOKO3bI

Ortser:

PenienTopsl — 3TO HEpPBHBIE OKOHYAHUS B OPraHU3Me YelloBeKa, KOTOpbIE:

1) BocipuHUMalOT HHGOPMAIMIO U3 BHEIIHEH cpeibl

2) BOCIIPUHUMAIOT UMITYJIbCHI U3 BHYTPEHHEHN CPEJIbI

3) BocnipuHUMAIOT BO30YXK/I€HUE, IIepeatolieecs K HUM M0 JBUTaTeIbHbIM
HEHpOHaM
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4) pacnionaraloTcsi B UCIIOJTHUTEIIbHOM OpraHe

5) npeobpa3yloT BOCIpUHUMAEMbIE Pa3ApaKeHHsI B HEPBHbIE UMITYJIbChI

6) pea’an3yroT OTBETHYIO PEaKLMi0 OpraHu3Ma Ha pa3JipakeHue U3 BHEIIHEH U
BHYTPEHHEHN Cpebl

Ortger:

28. Apomopho3zamu SBISIOTCS:

1) pyHKIMOHMPOBAaHUE CAMO3aTaUUBAIOLINXCS PE3LIOB Y TPHI3YHOB

2) nuctoBUaHAA (hopMa Tea y MeYeHOYHOTO COCAIbIINKA

3) pa3BUTHE CTPEKATENBHBIX KJIETOK Y THIPbI

4) BO3HUKHOBEHHE WIEHUCTBIX KOHEYHOCTEN Yy HACEKOMBIX

5) nosiBIieHHE BHYTPEHHETO OIIOJJOTBOPEHHUSI Y PECMBIKAIOIIUXCS

6) BO3HUKHOBEHUE Y3JIOBOW HEPBHOW CUCTEMBI Y KOJIbUATHIX YepBEit
Otger:

Y cTaHOBUTE COOTBETCTBUEC MCKIY XapaKTepHCTHKOﬁ OHCPIreTUYCCKOIro oOMeHa
BCIICCTB U €10 OTAIIOM:

XAPAKTEPUCTHUKA OTAIl OBMEHA
A) TpOUCXOANT B IIUTOILIA3ME 1) moArOoTOBUTENHHBIN
b) npoucxoaur B 1u3ocomax 2) IIIMKOIN3

B) Bcst ocBOOOXK1aemast JHEpTUs pacCEuBaeTCA
B BUJIE TeIlIa

I') 3a cuet ocBOOOXK1aEMOM SHEPTUU CUHTE3UPYIOTCS
2 Monexynsl ATD

J1) paciieruisiroTcst GMONOIMMEPHI 10 MOHOMEPOB

OrtBer:

A b B r i

YcTaHOBHTE COOTBETCTBUE MEKIY MIPU3HAKOM PACTEHUS U CHCTEMaTHYeCKON
IPYNION, K KOTOPOW OHO ITPUHAJIEKNUT:

MPU3HAK PACTEHUU I'PVIIIIA PACTEHUN
A) nepBble, HauboIee APeBHUE PACTCHUS 1) Bonopocau
b) rocnoncTBytromas rpymnmna pacTeHUi Ha 2) ITokpeITOCEMEHHBIE
3emite

B) He umeroT opraHoB U TKaHel

I') mMeroT BereTaTHBHBIE U TEHEPATUBHBIC OPTaHbI

J1) Teno COCTOUT W3 OJAHOM MIJIM MHOKECTBA
CXOJIHBIX KJIETOK

OTtBeT:

oA ] b | B | r | A
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YcTaHOBUTE COOTBETCTBHUE MCKAY CUMIITOMOM 3a00JIeBaHUS U BUTaMHHOM, C
HEAOCTAaTKOM KOTOPOI'O OHO CBA3aHO:

CUMIITOM 3ABOJIEBAHUA HEJIOCTATOK
A) KpOBOTOUMBOCTH JE€CEH BUTAMMWHA
b) yxymamienue 3peHust B cymepkax 1)A
B) BeImanenue 3y0oB 2)C

I') nopaxeHnue poroBullsl Ij1a3a U KOXHU
J1) noHn»KeHne CONPOTUBIISIEMOCTH 3a00JICBAaHHUSIM

OTtBeT:
A b B T pil|

[lo pesynapTaTam TecTa CIOyLIATENI0 BBICTABISETCS OLIEHKA «OTJIMYHO», «XOPOILIOY,
«yJlOBJIETBOPUTEIBHO» U «HEYIOBJIETBOPUTEIHHOY.

Kpurepun ouenuBanus orBera (Talil.) MOBOAATCA JO CBEICHHS CIyIIaTeNed a0 Hayaia
TEeCTUpOBaHUs. Pe3ynbTaT TecTUpOBaHMS OOBABISIETCS CIYLIATEII HENOCPEACTBEHHO IOCIE €ro
ClIa4H.

. (% apaswY oTBETOD
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (X0opo1ro) 70-79
Onenka 3 (yIoBIETBOPUTETHHO) 50-69
Ornenka 2 (HEyIOBIETBOPHUTEIIBHO) menee 50
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JUCT PETUCTPALIUU U3MEHEHUI

Homep Howmepa sucros Ocnosanue s

BHECCHUS TToamuce
W3MEHEHHUS 3aMEHEHHBIX HOBBIX AQHHYJIUPOBAHHBIX H3MEHEeHMi

Pactmmdposka JlaTa BHEceHUs

noanucu HU3MCHCHUA
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