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CTpyKTypa U coaep:KaHue TUCHHUIINHBI

2.1. O0bemM TUCUMILTHHBI U BUABI Y4e0HOIl padoThI

Bua yueOHoii padoThl Oovem 6 uacax

O0bem o0pa3zoBaTeIbHOM NPOrpaMMbI IUCITUTIIUHbI 34
B T.Y.

1. OcHOBHOE coep:kaHMue 32
BT. U..

TEOPETHUECKOE 00yUueHne 24
IPAKTUYECKUE 3aHATUSA 6
CamocrostenbHas pabora 2
IIpomeskyTounas arrectanus ((uddepeHIMPOBAHHDbIN 3a4€T) 2




1. EJIX OCBOEHUSA TUCHUIIJINHBI

- OCBOEHHE 3HaHUH 0 OMOJIOTMUECKUX CHCTeMax (KJIETKa, OpraHu3M, BUJI, SKOCUCTEMa); HCTOPUU Pa3BUTHUSI COBPEMEHHBIX
IIPEACTABICHUN O )KUBOI IPUPO/IE; BBLAAIOIIUXCS OTKPHITUSAX B OMOIOIMYECKON HayKe; posiu OHOJIOrMYeCKON HayKU B
(hopMUpPOBaHUY COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MUPA; METOIaX HAYYHOTO ITO3HAHMS;

2. MECTO JAUCHUILIMHBI B CTPYKTYPE OBPA3SOBATEJBHOM ITPOI'PAMMBbI

Huka (pazgen) OOIL: |OVI[

TpeOoBanus K NpeABaAPUTEILHON MOATOTOBKE 00Y4aIOIIerocs:

n3ydeHne yueOHO! AUCIUIINHEL «bruonorus» 6a3upyercst Ha 3HAHUAX 00YYAIOIIUXCS, MTOMYYEHHbIX IPU U3YUYECHUU
Ouonoruu, XUMuH, (PU3HKH, Teorpaui B OCHOBHOM IIKOJIE.

JIMCHUNINHBI U PAKTUKY, JJIS1 KOTOPBIX OCBOEHHE JAHHON AMCHMIINHBI (MOAYJIs1) HEOOX0AUMO KaK
npeauiecTByoLee:

PanoHasIbHOE TPUPOIOIOIF30BaHIE

OxpaHa OKpY’KaroIIeil cpeabl U 310POBbS JTIOIeH

3. TPEBOBAHUA K PE3YJBTATAM OCBOEHUS JUCIIUILJINHBI

3.1 3uarp

- MECTO U POJIb OMOJIOTHH B CUCTEME HayYHOr'O 3HAHUS; (DYHKIIMOHAIBHOI IPaMOTHOCTH YENIOBEKA JUIS pELIECHUS

JKH3HEHHBIX TIPOOJIEM;

- MECTO ¥ POJIb OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (JOPMHUPOBaHUH COBPEMEHHOM €CTeCTBEHHOHAYYHOH KapTHHBI MUpa,
B IIO3HAHMH 3aKOHOB MPHUPOJIBI M PEILICHUH KU3HEHHO BaXKHBIX COLHATIbHO-3THYECKIX, SKOHOMHYECKHX, YEJIOBEYECTBA, a TAKXKE B
pELIeHNH BONPOCOB PAIMOHAIBHOTO PHPOAOIIONB30BAHMS, B (POPMUPOBAHUH LIEHHOCTHOT'O OTHOLIEHUS K IIPHPOJIE, OOIECTRY,
YEJIOBEKY;

- BKJIaJ] POCCUICKUX U 3apyOSKHBIX YUEHbIX B Pa3BUTHE OHOJIOTUM;

3.2 Ymerh

- YCTaHABJIMBATh B3aUMOCBSI3H MEXKIy CTPOCHHUEM M QYHKIHSIMH: OPTaHOWUIOB, KIETOK pa3HbIX TKaHEeH, OpraHaMH ¥ CHCTEMaMH
OpPraHOB y PacTEHHM, )KUBOTHBIX U YEJIOBEKA; MEXK/y dTallaMi 0OMEHa BEIIECTB; dTanaMH KJIETOYHOTO [IUKJIA M KHU3HEHHBIX
[UKJIOB OPTraHU3MOB; STallaMU SMOPHUOHATIBHOTO Pa3BUTHS; TEHOTHIIOM M ()eHOTHIIOM, HEHOTHIIOM U (paKTOpaMu Cpellbl OOUTAHWS
MPOLIECCAMH 3BOJIIOINH; JBIKYIIUMHI CHJIAMH aHTPOIIOTeHe3a; KOMIIOHEHTaMH Pa3IMYHbIX SKOCHUCTEM U IIPUCTIOCOOICHUAMH K HUM
OpraHU3MOB;

- ICIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY JUIS JOKA3aTeIbCTBA

POZACTBa OPraHU3MOB Pa3HBIX CUCTEMAaTHYECKUX TPYIIN; B3aUMOCBSA3M OPIaHU3MOB U Cpebl OOMTaHMs; €IUHCTBA

YeJIOBEYECKUX pac, HE00X0AUMOCTH 3I0pOBOT0 00pa3a KHU3HU, COXpaHEHHS Pa3HOOOpa3usl BUJOB U SKOCHCTEM KaK yCJIOBUS
COCYIIIECTBOBAHNUS IPHUPOJIbI M YEJIOBEUECTBA,

3.3 Baagernb

- CHCTeMOil 3HaHHH 00 OCHOBHBIX METO/aX HAyYHOTO MMO3HAHHS, UCIIONB3YEMBIX B OMOIOTHYECKHUX MCCICIOBAHMAX JKHBBIX
00BEKTOB U SKOCHCTEM (OIIUCAaHNE, H3MEPEHUE, IIPOBEICHNE HAOMIOAEH I ); CIOCO0aMM BBISIBIICHUS U OLIEHKU aHTPOIIOT€HHBIX
U3MEHEHU B IPUPOJE;

4. CTPYKTYPA U COJAEPKAHUE JUCIUIIIMHBI (MOIY.JIsI)

Kon HaumenoBanmue pasnesioB u Tem /Bua | Cemectp /| Hacos | Komneren- | Jluteparypa IIpnmeyanue
3aHSATHS 3aHsATHS/ Kypc HHH
Pazgen 1. YHEHUE O KJIETKE
1.1 Bgenenue. buonorus xak Hayka. 1 2 .1
Otpaciu OMOJI0TrHH, €€ CBSI3H C IPYTHMHU 21932

Haykamu. OOBEKT U3yueHus: OUOIOruy —
*uBas mpupoaa. Pois 6romornaeckux
Teopuil, unei, runore3 B GopMUPOBAHUU
COBPEMEHHOM €CTeCTBCHHOHAYTHOI
KapTUHBI MHpA.

MeTozbl IO3HAHUS KUBOH IPUPOABL.
OTnunTeNnbHBIC TPU3HAKU )KUBOU
IPUPOJBI: YPOBHEBAsI OpraHU3aLUs U
3BoIroLUsL. OCHOBHBIE YPOBHU
OpTraHH3aIMH KUBOH TPHPOJIBL.

/Jlex/




1.2

utonorus — Hayka o kietke.PasBurue
3aannit o kietke (P.I'yk, P.Bupxos, K.bap,
M.IIneiinen n T.1IBann).Knerounas
TeopHsl. XMMHUYecKas OpraHu3anus
ki1eTkd. OpraHnvecKre ¥ HeOpraHMIeCKue
BEIIECTBA KJIETKH U )KUBBIX OPraHU3MOB.
Benku, yrieBopl, TMIHIB], HYKICHHOBEIE
KHUCJIOTBI U1 UX POJIb B KJICTKE.

[Jex/

J1.12.1
01032

1.3

CrpoeHue 1 GyHKINU YacTel U
opraHouioB kjeTku. OCHOBHBIE YaCTH U
OPTaHOMBI KJIETKU, X (QYHKINY;
Crpoenue 1 (PyHKIIMH XPOMOCOM.

JIHK — HOCcHuTenh HAaCIeICTBEHHOM
nndopmaruu. Y asoenue monexyis! JJTHK B
KJIeTKe. 3Ha4e€HHEe NOCTOSHCTBA YHCIIA 1
(hOpMBI XPOMOCOM B KJICTKAX.
CoMaTn4ecKue U MOJIOBbIC KIETKH.
JIMTUTONAHEIN U TarTONTHBIA HAOOPHI
xpomocoMm. ['omonornynsie u
HETOMOJIOTUYHBIE XPOMOCOMBI.

/Jlex/

JI1.1J12.1
01032

1.4

IIpaktnueckas padora Nel. Habnronenue u
CpaBHEHHE CTPOCHUSI KJIETOK PACTCHUIN U
JKHBOTHBIX IO TOTOBBIM MUKpOIIpENaparam.

Mp/

JI1.1J12.1
2132

1.5

Muoroo6pasue kietok. Jlosaeparie
sIIepHBIE KJIETKH. BUpychl — HeKIIeTOUHbIE
(bopmeI

[IpokapuoTndeckue opraHu3Msbl U UX POJIb
B OnoreH03ax. BUpychl — HEKIIETOUHBIE
¢dopmbl. Mepsl IpodUIaKTUKA
PacIpOCTPaHEHUs BUPYCHBIX 3a00JIeBaHHIA.
[Mpodunakruxa CITN/]a.

/Jex/

JI1.1 J12.1
0132

1.6

OOMeH BemecTB 1 NMPEBPALIECHHS YHEPTUH
B KJIETKE. DHEpreTHUECKI 00MEH, ero
sTanbl. bpokeHue u npIxaHue.
®orocunTe3. CBeTOBas U TeMHOBasH (ha3bl
¢dorocunTe3A.

/J1ex/

JI1.1J12.1
01032

1.7

Buocunres 6enka. 'en.CBoiicTBa
FEHETHYECKOTO KOJa. DTallbl OMOCHHTE3a
Oenka. /JIex/

J1.1 - J12.1
0132

1.8

Pasmuoxenne opranusmos.IlonoBoe u
Oecrionoe pasMHOXKeHHe. JKI3HeHHBIH
LUKJ KJIeTKU: uHTepdaza u Muto3. Pasbl
MuTo3a.Meiio3, ero ¢asel. Pazsutue
IIOJIOBBIX KJIETOK y PACT€HUH U )KUBOTHBIX.
/J1ex/

JI1.1
2.1
01092

1.9

IMpakTudeckas padora Ne2. CpaBHeHUE
HPOIIECCOB PA3BUTHS ITOJOBIX KIETOK y
pacTeHuii U )KUBOTHBIX. /IIp/

JI1.1
21932

Pazgen 2. PASMHOKEHUE U
NHIUBUAYAJBHOE PA3ZBUTHUE
OPI'AHU3MOB

2.1

WNupusuayansHoe pa3BuTHE
opranusMa. OMOpUOHAIBHBIA 3Tl
OHTOTEHE3a, €ro OCHOBHLIE CTaHH.
buorenernueckui

3akoH.Opranorenes. [ToctamOproHansHOE
pasBuTHE. PerpoayKTHBHOE 310pPOBbE
yenoBeka. /JIex/

J1.1
22




22

IMpakTuyeckas pabora Ne3. BeisBieHHe
IPU3HAKOB CXOJCTBA 3apOAbILIEH
4eJI0BEeKa U APYTUX MICKOIMUTAIOINX KaK
JIOKa3aTeNbCTBO UX poacra.  /IIp/

J1.1 J12.1
21092

23

[Ipaktnueckas padora Ne4. BeisiBnenue
MIPU3HAKOB CXOJICTBA 3apOAbIIIEeH
YeJI0BEeKa M APYTUX MICKOMHUTAIONINX KaK
JIOKa3aTeNbeTBO UX poncta.  /IIp/

J1.1J12.1
0152

24

[Mpaktuueckas padora Ne 5. CocraBiieHue
TaOJIHI IO OCHOBHBIM BU/1aM ButamMuHOB,
I'opMOHOB, (PEPMEHTOB U UX OHOJIOTHIECKAsT
ponb B QyHKIIMOHUPOBAHUM OpPraHU3Ma B
LEJIOM KaK CaMOpEryJIMpyroIeics u
CaMOpPAa3BHUBAIOIICHCS OHOIOTHYECKOM
cucremsl /TIp/

2.1
31

Pasaen 3. OCHOBBI TEHETHKH 1
CEJIEKIIUM

3.1

OCHOBBI y4€HUsl O HACTIEICTBEHHOCTU
W3MEHYMBOCTHU. [ eHeTnKa — Hayka o
3aKOHOMEPHOCTSIX HAC/IEICTBEHHOCTH U
W3MEHYMBOCTH OpraHmn3MoB. I'. Mengens —
OCHOBOIIOJIOXKHUK I'eHETUKY. | eHeTHuecKkast
TEPMHUHOJIOTUS U CUMBOJIMKA.3aKOHBI
IeHeTHKH, ycTaHoBiIeHHbIE . Mennenem.
MonorubpuaHoe 1 AUruOpuIHOE
cKpeluBaHue XpoMOCOMHAs TEOPUs
HAacJIeICTBeHHOCTH. B3anmonielicTBie reHoB.
/J1ex/

JI1.1J12.1
3132

32

ITpakTuyeckas pabora Ne 6 CocraBieHue
MPOCTEHIINX CXeM MOHOTHOPUIHOTO U
JTHOPUIHOTO CKpemuBanui». /IIp/

01052

33

ITpakTuyeckas pabora Ne7. ['eneTuka mosma.
CueneHHoe ¢ 110J0M HacleA0BaHueE.
HacnencreeHHble 605I€3HU YeNOBeKa, HX
IIPUYUHBI U IPOQUIAKTHKA.
3aKOHOMEPHOCTU M3MEHYMBOCTHU U €€ BUBL
Mp/

J1.1
21092

34

[Tpaktuueckas padora Ne§. Buapl myTauui,
uX npuyuHbL. HacnenoBanue rpymnm KpoBH
u pesyc-¢paxropa. HacnencrseHHsle
00JIe3HHU YeNIOBeKa, UX IPUYUHBI U
npodHIaKTHKA.

/Mp/

2.1
01092

35

CoBpeMeHHBIE METO/IBI CENICKIINH PACTCHHI
Y KUBOTHBIX. BuotexHomorus, ee
JTIOCTHKEHHS U TIEPCTIEKTUBBI Pa3BUTHSL.
I'MO. Dtrdeckue acmeKkTbl HEKOTOPBIX
}IOCTI/I)KCHI/Iﬁ B 6I/IOTCXHO.]'[OFI/II/I.
KnonupoBanue >KUBOTHBIX (TIpOGIIEMBI
KJIOHUPOBaHUs uenoBeka) /JIex/

J1.1J12.1
)

Paznen 4. TIPOUCXOKIEHUE U
PA3BUTHUE )KU3HU HA
3EMJVIE.9BOJIIOLIMOHHOE YUEHHUE.

4.1

[IponcxoxeHne 1 HayaIbHbIE ATAIIbI
pa3BuTHs KU3HU HA 3emiie. [ umoresnl
MIPOUCXOXKIEHHS KHU3HU. 3yueHue
OCHOBHBIX 3aKOHOMEPHOCTEN
BO3HUKHOBEHUS, Pa3BUTHS U
CYyILIIECTBOBAHUS KU3HH Ha 3eMIle.
VYcnoxHEHUE KUBBIX OPTAHU3MOB B
nporecce dBomouyu. MHorooopasue
’KUBOI'O MHpa Ha 3eMJie U COBpEMEHHasl €ro
opranusaius /JIex/

J1.1
01052




42 [pakTrdeckas padota Ne9. AHTpomOreHes. 1 2 ]
Opoutonus npuMaToB. CoOBpeMEHHbIE 21 92
THITOTE3bI O MPOUCXOXKACHUH YEJIOBEKa.
Jloka3zarensCcTBa POACTBA YEIOBEKA C
MJIEKOIMTAIOIIMMH JKUBOTHBIMH. JTallbl
9BOJIIOLMH YestoBeka.YenmoBeyeckue pacel.
PoacTBo u eMHCTBO MPOUCXOKACHUS
YenoBeueckux pac. Kputuka pacusma. /Ilp/

Pazpea 5. OCHOBBI OKOJIOI'NA

5.1 DKOoJIOrM4ecKue cucTeMbl. Bumosas u 1 8 J1.1
MIPOCTPAHCTBEHHASI CTPYKTYpa SKOCHCTEM. 21022
[TumeBbie CBSI3H, KPYTOBOPOT BELIECTB U
NpEeBPAICHUE YHEPTUU B IKOCHCTEMAX.
MeXBHIOBbIC B3aUMOOTHOIIICHUS B
9KOCHCTEME: KOHKYPEHIIUS, CHMONO3,
XHIIHAYECTBO, MapasutusM. /Cp/

52 IIpaktudeckas padora Nel0. Pemenue 1 2 J1.1
9KOJIOTHYeCcKUX 3aaad. /IIp/ 2132
5.3 Juddepenmupoannsiii 3aget /TIp/ 1 2 JI.1
3122

5. ®OHJ OIEHOYHBIX CPEJICTB

5.1. ®oH/1 OLIEHOYHBIX CPEICTB AJ151 IPOBeeHHs NPOMEeKYTOYHOM aTTecTAlNH

1. Knerounas teopus. Knerka — cTpykTypHas, GyHKIMOHAIbHAS U TeHETUUECKAas eMHUIIA )KUBOTO.

2. KileTka nIpoKapuoT U 3yKapHuoOT, OJHOKIETOUHBIX U MHOTOKJICTOUHBIX OPraHU3MOB.

3. XuMHYeCKHUi cOCTaB KIIETKH. Bosa, 0cOOEHHOCTH CTPOEHHS €€ MOJIEKYJI U POJIb B KIIETKE.

4. Opranudeckye BeIecTBa B KJIETKE. YTIIEBOIBI 1 JIUIHUIBI, OCOOCHHOCTH CTPOESHHS MX MOJIEKYJIBI B CBS3U C (DYHKLIMAMH.

5. Benku, ocobeHHOCTH CTPOEHUS MOJIEKy Oeka. PazHooOpa3ue 0ekoB, UX MHOTO(YHKIIMOHAIBHOCTb. DEpMEHTHI.

6. HykJiemHOBBIE KHCIIOTBI, OCOOEHHOCTH CTPOSHHUS MOJIEKYJI M POJIb Pa3iIMUHbBIX BUAOB HYKJIEHHOBBIX KUCIIOT B KIIETKE.
Penynnukanus JJHK. Ctpoenue u pons monexyn ATO B xieTke.

7. Knetka — cTpyKTypHas eqMHULA kUBOro. CTpoeHue U pyHKLUUH KIETOYHOH 000I0UKH U IIa3MaTUYECKOi MeMOpaHnsbl. TpaHcopt
BEIECTB.

8. Crpoenne ux GpyHKIUHN HUTOILIA3MBbL. OCHOBHBIE OPraHOM/IbI KJIETKH, OCOOEHHOCTH UX CTPOEHHS B CBS3U C BBIIOJIHSIEMBIMU
(QYHKIUSIME.

9. Slapo, ero cTpoeHue u poiib B kieTke. CtpoeHne U PyHKIMKU XpOMOCOM. ['eH, ero CTpoeHUe U PoJib B KIICTKE.

10. Bupycsl, 0COOCHHOCTH UX CTPOCHUS M (HYHKIIMOHUPOBaHUS. BUpychl — BO30yauTen 3a00/IeBaHUI YEIIOBEKA.

11. Knerounsiii Merabosin3M. DHepreTudeckuii 0OMeH, ero 3Tambl, pojb MUTOXOHIPHUNA B 3TOM HpoLecce.

12. [nacTrueckuii 0OMeH, ero CyIIHOCTb U 3HaYeHue. bruocuHTe3 Oeka, ero ATamnsl. [ eHETHUECKUI KOI.

13. OcoGeHHOCTH MIacTHYECKOT0 0OMeHa Y pacTeHuil. @oTocuHTes, ero (asbl. XIIOpOIUIACTBI, UX POJIb B (DOTOCHHTE3E.

14. XemocuHTe3, ero oTiaHdne oT GpoTocuHTe3a. XeMOCHHTE3UPYIONHEe OaKTepri. 3HAYCHNS XEMOCHHTE3a.

15. B3auMOCBSI3b LIMTOILIA3MBI, SIIpa U OPTaHOMJIOB KJIETKH B MIPOIIECCE KIETOYHOro oOMeHa. KileTka Kak 1enocTHas cucTema.

16. Pa3MHOMXEHNE OPTraHU3MOB, €ro Buibl. OCOOEHHOCTH OECIIONOro Pa3MHOMKEHUS, €70 BUIBL.

17. YKu3HeHHBI# TUKI KIeTKA. MuT03. MexaHn3M, 00ecrieyBalOInil MOCTOSHCTBO YHCIIa XPOMOCOM B KIIETKAX.

18. Meiio3, da3bl, 3HaYeHUE, OTANYHS OT MUTO3a.19. TlonoBoe pasMHOX)eHHEe. MYKCKHE U )KEHCKHE TIOJIOBbIC KIIETKH, OCOOCHHOCTH
UX CTPOEHUS U QYHKLUH.

20. OmromoTBOpEHME, €ro 3HaueHne. Meio3 1 OII0JOTBOPEHHE — OCHOBA MTOCTOSHCTBA YUCIIAa XPOMOCOM B KIJIETKaX MaTEPHHCKOTO
U JIOYEPHETO OPTaHU3MOB. /[BOMHOE OIUIO0TBOPEHHE Y IBETKOBBIX PACTEHUH U €ro 3HauYeHHE.

21. Onrorene3. OCHOBHBIE Talbl SMOPUOHAIBLHOIO PA3BUTUS XOPJOBBIX )KUBOTHBIX. B3auMOCBsA3b OHTOreHe3 U (hUIIOreHe3a.
[IpruanHel HapyIIeHUH B Pa3BUTHH OPTaHU3MOB.

22. Onrorenes. IlocrambpuonanbHblil nepuoa. Poct u passurue.

23. uauBuyaIbHOE pa3BUTHE YenoBeKa. PenpoayKTHBHOE 310poBbe. [1ocieacTBYS BIUSHUS alKOTOJISI, HUKOTHHA, 3arps3HEHUS
Cpezbl Ha pa3BUTHE YETOBEKA.

24. HacnencTBEHHOCTD, €€ MaTepualbHble OCHOBBL. 3aKOHBI HAC/IEICTBEHHOCTH, YCTaHOBIEHHbIE I'. MeHzeneM, X LUTOJIIOrMYeCKUe
ocHOBBL. [lo7HOE U HE TOJTHOE TOMHUHUPOBAHHE.

25. I'pynnsl cuerienus. I'enerndyeckne kapThl. XpoOMOCOMHAs TEOPHsI HACIEICTBEHHOCTH.

26. Metonsl rereTukn. OCOOCHHOCTH METOIOB H3yUeHHs HACTIEACTBEHHOCTH YenoBeKka. HacaencTBeHHbIe 3a00IeBaHIs H HX
npenynpexacHue.

27. I'eneruka nosia. AyTOCOMBI U NOJIOBBIE XpOMOCOMBI. OnpeieieHue nona.

28. I3MeHYnBOCTS, e¢ BUIbl. MonuduKamoHHas U3MEHIUBOCTh. CTATHCTHYECKHE 3aKOHOMEPHOCTH MOIH(DUKAIMOHHOM
n3MeHunBocTH. HopMa peakium.

29. HacnexncTBeHHast U3MEHUMBOCT: KOMOMHATHBHAS U MyTallMOHHas1. ['€HHbIE M XPOMOCOMHBIE MyTalluU. 3HAUCHUS
HACJIeICTBEHHOH H3MEHYNBOCTH.

30. 'eHeTHKa KaK Hay4Hast OCHOBA cesleKIMU. OCOOEHHOCTH METO/IOB CEJIEKIMU PACTCHUH, )KUBOTHBIX U MUKPOOPTaHH3MOB.

31. buoTexHOIOrUs, €6 OCHOBHBIE HAIIPABJICHUS, JOCTHKEHHS U EPCIIEKTUBb] PA3BUTHS.




32. DBomonust — MpUYUHA MHOT000pa3us BUI0B. Kpurepuu Buga. 3HaueHUs] KOMILIEKCa KPUTEPHEB BUA IIPH ONpeeIeHHN
€ro MECTa B CUCTEME OPraHUYECKOT0 MHpA.

33. IMomynsiims — CTPYKTypHAs €AMHULA BUJA, JJIEMEHTapHAs €HMHUIA SBOOIMH. [ eHOMOH/I MOy JISIIIUH.

34. Yuenue Y. JlapBrHa 00 3BOJIOIMY OPraHUYECKOr0 MUpPA. J{BUKYIINE CHIIBI SBOJFOLIUH.

35. OTin4ust )KUBOTO U HEXHUBOTO. Y POBHH OpPTaHU3aIUU KUBOW MAaTEpHH.

36. EcrecTBeHHBIH 0TOOp, €r0 HANPABIIAIOIIAS, TBOPYECKAS POJIb B IBOJOIMH. BUIBI €CTECTBEHHOTO 0TOOpA.

37. Pesynbrar 3Bostonuy. IIpucnocobaeHHOCTh OPraHu3MoB K cpesie ooutanus. GopMupoBaHue NPUCIOCOOIEHHH B
nporecce dBOTIOUUH. OTHOCUTEIBHBIN XapaKTep MPHUCIIOCOOIEHHOCTH.

38. Pesyunbrar sBosronun. MHorooOpasue BHIOB B mpupoae. [Iporiece BuaooOpa3oBaHus: 3KOJIOTHYECKUH, reorpaguyeckuii 1
JIp. KaK IpUMepP MUKPO3BOJIIOLUHY.

39. JlokazaTenbCTBa IBONIONUK OPraHUYECKOTO MUPA: TTAJICOHTOIIOTHYECKUE, SMOPHOJIOTHYECKHUE,

Mopdosoruueckue, Guoreorpaduueckue.

40. OCHOBHBIE HaIIPABJICHUS YBOIIOLIH OPraHUUECKOTo Mupa: apoMopdo3, uaruoananranus, oomas ereHepanus.
CoOTHOIIEHNE HapaBIeHUH YBOJIOLINH.

41. buonoruueckuil mporpecc U GHOIOrMYECKUM perpecc, X NPUYUHBI U 3HAYCHHUE.

42. I'nmoTe3s! mpoucxokaeHus xu3an. [ umoresa A.M. OnapruHa 0 BOSHUKHOBEHHUH KU3HU Ha 3eMIIe. DTarbl

XUMHUYECKOI IBOITIOIUH.

43. PazButue opranudeckoro Mupa Ha 3emiie. OCHOBHbIE apoMOp(hO3bl B 3BOIIOLUY pacTeHU. ManoananTanus Ha
IpUMepe TTOKPBITOCEMEHHBIX PACTEHHH.

44. PazButue opraHudeckoro Mupa Ha 3emie. OCHOBHBIE apoMOP(hO3bI B 3BOJIIOLUY XKUBOTHBIX. MMoaganTanus Ha
pUMepe MIIEKOITHTAIOINX.

45. TIpoGiiema MpOUCXOXKACHHS YelOoBeKa. JJoka3arenbcTBa MPOUCXOKACHHS YeIOBEKa OT )KUBOTHBIX.

46. AHTponoreHes, €ro IBIXKYyILUE CHIIbL. B3auMOCBA3b COLMANIBHBIX U OUOJIOTHUECKUX (PaKTOPOB B 3BOJIOLUH YEJIOBEKA.
47. OCHOBHBIE JTAITbl BOJIIOINH YETIOBEKa, POJIb OMOJIOTUIECKHX U COLMATBHBIX (DAaKTOPOB IBOIIIOIMY HA Pa3HbIX dTalax.
Benymias poib corpanbHbIX (akTOPOB HA COBPEMEHHOM 3Tarle SBOJIOLUH YEJI0BEKa.

48. ®opmupoBaHue yenoBeueckux pac. OCHOBHBIE PACHL, UX T€HETUUECKOE €IMHCTBO. AHTUHAYYHAs CYLIHOCTh pacu3Ma
Y COLMATIBHOTO TapBUHU3MA.

49. AbuoTtnueckue, ONOTHYECKUE U AaHTPOIIOI€HHbIE (hAKTOPBI, UX POJIb B IKOCHCTEME.

50. DxocucreMa, ux pazHoodpasue. [IpocTpaHcTBeHHAsI M BUIOBas CTPYKTypa dKocHcTeM. [IpoyeHThI, KOHCYMEHTHI, PeAyLIEHTHI
U UX POJIb B OKOCHCTEME.

51. Ilumessble, TeHETHUECKUE U IPOCTPAHCTBEHHBIE CBA3U B dKocucTeMe. IuieBble neny nuranus. JJOMUHUPYIOLIUE BUbI
B DKOCHCTEMaX.

52. KpyroBopoT BEIECTB U MPEBPALIEHUE SHEPTHH B SKOCUCTEMAaX. DKOJIOTHYECKUE MHPAMUIbIL.

53. Camoperynsus B 9KOCUCTEMAX, KOJIeOaH!sl YUCICHHOCTH IOMYJIIIUI U UX npuuuHbl. [luknndyeckue u
MOCTyTaTeIbHbIE, ECTECTBEHHBIE W aHTPOIIOT€HHbIE N3MEHEHUSI B 9KOCHCTEMAX.

54. ArposKocHCTEMBI, UX OTJIMYHUS OT 3KocucTeM. HecTaOMiIbHOCTh arpo3KOCUCTEMBL U €€ IPHUHHBL.

55. 3menenus B Ouocdepe. ['odanbHbIE SKOTOTHUECKHE IPOOIEMBI H ITYTH HX PEIICHUSL.

56. buocepa — komrekcHas obonouka 3emin. JKuBoe cyiiectBo U ero GyHKIUHU. BeyIias poiib 5KHBOTO BEIIECTBA

B IIpeoOpazoBaHuU OUOCHEpBL.

57. buonorn4eckuii KPyroBOpOT, €ro 3BeHbs. bBroreHHass MuTpamus aToMOB.

58. DBoutonus Guocdepsl MO BIUSHUEM JIEATEIHOCTH YEJIOBEKA.

59. PanyoHanbsHOE IPUPOAOINIONB30BAHUE U OXPaHa IPUPOJIBL.

60. bruoHKKa Kak OJTHO M3 HAIpaBJeHUH Ouosoruu u kuobepHeTnku. CKilaauarele, TpyOUaThie, adpoIMHAMUYECKUE

U THIPOJUHAMUYECKHE YCTPOIICTBA B )KUBOM IIPUPOJIE U B TEXHUKE.

Kpurepuu onenuBanust:

5 0aJ10B BBICTABISIETCS CTYIEHTaM 3a IOJIHbINA ¥ NPaBUJbHBINA OTBET HA BCE BONIPOCHI OMUIETa C JOTHYECKUM 00OCHOBaHUEM
apryMEHTOB, B OTBETE HET OMIMOOK.

4 6anna BBICTABIISAETCA CTYAEHTaM, €CIIM BOIIPOCHI OMIIETa PACKPHITHI MOTHOCTHIO, HO 000CHOBAHHS J10KA3aTEIbCTBA HETOCTATOUYHBI,
TIPH 3TOM JOITYIIEHEI IBS-TPH HECYIIECTBCHHBIE OIIMOKH, HCIIPABICHHEIE IO TPEOOBAHUIO MPETIOAaBATEII.

3 Ganma cTaBHUTCS CTYCHTaM 3a IPABHIBHBIA OTBET Ha BOIPOCHI OMIIETa, IPU STOM JOMYyIIEHO Ooree OIHOM OMIMOKH MO H3T0KEHHIO
(axToB unm 6onee 1BYX-TPEX HEOUETOB B OTBETE.

2 6ana cTaBUTCS CTYIEHTaM, €CIH AOIYLIEHBI CYILIECTBEHHBIE OIIMOKY, II0Ka3aBIINe, YTO 00y4YaroIuiics He 001agaeT
00s13aTeIbHBIMI YMEHHUSIMU 110 IaHHOM TeMe B ITOJTHOI Mepe.

5.2. ®oH/ OLICHOYHBIX CPEACTB 151 IPOBeeHUs TeKYIero KOHTPOJIs

Copnepxarcs B [Ipunoxxennu x PII/L.

6. YYHEBHO-METOAUYECKOE U HHOOPMAIIMOHHOE OBECIHHEYHEHHUE JTUCIUIIJIMHBI (MO1YJIS)

6.1. Pexomenyemast 1uTeparypa

6.1.1. OcHoBHas JiMTepaTypa

ABTOpBHI, 3arnaBue W3narenscTBO, KomnunuectBo
COCTABHTENHN TOxI
JI.1 Speirun. B.H. Buosnorus: yueOHUK U IPAKTUKYM JUIS Mockaa, https://urait.ru/book/biolo
CIIO IOpaiit, 2025 giya-489661
HEOrpaHUYCHHBINIOCTYIT
3aperUCTPUPOBAHHBIM
OJIb30BATEIISIM

6.1.2. lonoiHUTeNBHAS JUTEpaTypa

ABTODBI, 3aryaBue W3naTenscTBO, KommuectBo
cocTaBHUTENN rojI




J12.1 Oobyxos /1. K., Buosnorus: kIeTku U TKaHu: yuyeOHoe Mocksa, IOpaiir, https://urait.ru/book/biolo
Kupunernkosa oco0ue JUTICPETHETO 2025 giya-kletki-i-tkani-494034
B.H POoQeCCHOHAILHOTO 00pa30BaHHUs HEOTPaHUYCHHBIAIOCTYTI
3aperuCTPUPOBAHHBIM
H0JIL30BATEISIM
6.2. [lepeyens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTn «UHTepHeT»
€ Haunonansueiii moptan «IIpuponay». [TonHas nadopmanus o IPHPOIAHBIX pecypcax BceX pernoHoB PO. dropa,
(hayHa, oxpaHsiemble TeppuTOprr. KoJuteKus cChljIoK Ha MaTepHalibl, TOCBAILICHHBIE HAYKE U 00pa30BaHUIO
http://www.priroda.ru/
22 WnmoctpupoBanHas sHumKIIonenus «Kussle cymectsay http://www.livt.net/
6.3. Ilepeyens nporpaMMHOro odecrne4eHust
6.3.1 Odoucnsrii naker — LibreOffice
6.3.2 WurepHer-6paysep - Chromium

6.4 Ilepeyenb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM

6.4.1 UCC «I"apanT»

6.4.2 UCC «Koncynprantllimrocy»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCITUIIJIMHBI (MO Y JIsI)

[TomerieHuns s POBEACHHUS BCEX BUIOB pabOT, IPEIYCMOTPEHHBIX YISOHBIM ITTAHOM, YKOMITIEKTOBAHBI
HEOO0XOIMMONCTICINATM3UPOBAHHON YaeOHON MeOeNbI0 M TEXHHYECKIMH CPEACTBAMH 00yIeHUS

8. METOANYECKHUE YKA3ZAHUA JUISA OBYYAIOIIUXCS IO OCBOEHUIO TUCHUIIJIMHBI (MOY JIS)

Meroauyeckre yKa3aHus 10 OCBOCHHUIO JUCHUILIMHBI peJicTaBieHbl B [Ipunoxennu 2 k pabodeil mporpaMme AMCUUILIMHBL.




puaoxenue 1
®OH/I OHEHOYHbIX CPEACTB

OYVYII1.08 BuoJsorus

1. Onucanue nmokasaresieidl M KpUTepHeB OLCHNBAHNS KOMIIETEHIMII HA Pa3JIMYHBIX 3TANAX
ux (popMHUpPOBaHMS, ONIMCAHUE LIKAJI OLleHUBAHMS
1.1 Tloka3zarenu ¥ KpUTEPUH OIIEHUBAHNS KOMIIETECHIINI:

VYV, cocTaBistonye KOMIICTCHITHIO IToxazaTenu Kpurepuu ouenuBanus Cpenctsa

OLICHUBAHHUS OLICHUBAHUS
3HaThb: CdopmupoBaBuiuecs YpoBeHb 3HaHMH O 3 (1-10), T (1-
- MECTO ¥ pOJIb OMOJIOTUU B CUCTEME | CHCTeMaTH4YecKHe MecTe U ponu 6uonoruu B | 21)

HAYYHOTO 3HaHU;, QyHKIIMOHAIBHOM
PaMOTHOCTH YeJoBeKa JUIS
pelIeHus )KU3HEHHBIX TIPo0IIeM;

- MECTO U POJIb OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HAYK, B ()OPMUPOBAHUH
COBPEMEHHOH eCTeCTBEHHOHAYYHOU
KapTUHBI MHPA, B TO3HAHUH 3aKOHOB
MIPUPOJIBI U PEIICHUH JKU3HCHHO
B2XKHBIX COIMATbHO-ITHYECKUX,
9KOHOMHUYECKHX, YEIIOBEYECTBA, a
TaKXXe B PEIICHIH BOTIPOCOB
PaIMOHAIBHOTO
MIPUPOJIOTIONH30BAHNS, B
(hopMuEpOBaHUH IIEHHOCTHOTO
OTHOUICHUS K MPHUPOE, OOIIECTBY,
YeJIOBEKY;

- BKJIaJl POCCUHCKHUX U

3apy0eKHBIX YYCHBIX B Pa3BUTHE
ouonoruu

3HAHUSL O MECTe U POJH
Omomormn B CHCTEME
HAy4HOT'O

3HAHUS; QYHKIIMOHAIEHOM
rPaMOTHOCTH YeJIOBEKa JIJIs
PEIICHUA )KU3HCHHBIX
npo0em;

0 MECTE U PO OMOJIOTHH
B CHCTEME E€CTECTBEHHBIX
HayK, B (popMupoBaHUT
COBpPEMEHHOMU
€CTECTBEHHOHAYYHOMH
KapTUHBI MHPA, B TO3HAHUH
3aKOHOB IIPUPOJIBL U
PEIICHUY )KU3HEHHO
BaYKHBIX COIMAIIBHO-
3TUYECKUX,
3KOHOMUYECKHUX,
YeIIOBEYeCTBA, a TAKXKE B
pelIeHnH BOIIPOCOB
panroHaIBLHOTO
MIPUPOIOTIONH30BAHHUS, B
(hopMupoBaHUT
LEHHOCTHOTO OTHOLICHUS K
pUpoae, 0OLIeCTBY,
YeNOBEKY;

0 BKJaJ€ POCCUNCKUX

U 3apyOCIKHBIX YUCHBIX

B pa3BUTHE OUOJIOTHH

crcTeMe HayYHOTO
3HaHUS;
(hyHKIIMOHATBHOM
I'PaMOTHOCTH

YeNoBeKa

JUTS peTeHMs )KU3HEHHBIX
mpobiieM;

0 MecTe U pOoNu
OHMOJIOTHH B CUCTEME
€CTCCTBCHHLIX HAYK, B
(hopMupoBaHIH
COBpEMEHHOMU
€CTECTBEHHOHAYYHOMH
KapTUHBI MUPA, B
MO3HAHUH 3aKOHOB
MIPUPOJIBI U PEIICHUN
KHN3HCHHO BaXXHBIX
COLMATBbHO-3THYECKHUX,
HSKOHOMHUYECKHUX,
YEIIOBEYECTBA, a TAKXKE B
peLIeHnN BOIIPOCOB
pannoHaITBHOTO
MIPUPOJIOTIONB30BAHNS, B
(hopMHUpOBaHUT
[EHHOCTHOTO
OTHOUICHUS K IPUPOJE,
00IIIeCcTBY, YEIOBEKY;

0 BKJIaJIe€ POCCUNUCKUX U
3apyOeKHBIX YUCHBIX B
pa3BUTHE OMOJIOTHH

YMmers:

- yCTaHaBIUBATh B3aUMOCBSI3U

MEXTy CTPOCHUEM U (DYHKITUSIMHU:
OpPraHOMJIOB, KJIETOK Pa3HbIX TKaHEM,
OpraHaMy ¥ CUCTEMaMH OpPTaHOB y
pacTeHHi, )KUBOTHBIX U YEJIOBEKa;
MEXTy 3TaraMi 0OMEHa BEIIeCTB;
JTanamu KJIETOYHOTO IUKIIA 1
U3HEHHBIX [TUKJIOB OPraHU3MOB;
ATaramMy YMOPHUOHAITBHOTO Pa3BHUTHS;
TCHOTUTIOM ¥ (hEeHOTHITOM, (DEHOTHIIOM
U (haKkTopamMu Cpe/ibl OOUTAHUS;
MIPOIIECCAMHU JBOITIONINH; ABIKYIIIUMHU
CHJIaMHU aHTPOIIOTEHE3a;
KOMITOHEHTaMH Pa3IMYHBIX IKOCUCTEM
1 TIPUCTIOCOOICHUSIMH K HUM
OpPTaHN3MOB;

- UCTIOJIB30BATh

COOTBETCTBYIOIINE aPTYMEHTBI,

CdopmupoBarts
cUcTeMaTH4yecKoe yMeHHe
yCTaHaBIIUBATh
B3alMOCBS3H MEXY
CTPOEHHEM U QYHKLHUSIMU:
OpPTraHOMIOB, KJIETOK
Pa3HbIX TKaHEH, OpraHaMu
U CUCTEMaMH OpPTaHOB y
pacTeHHUH, JKUBOTHBIX U
YeJIoBeKa; MEXY dTalmaMu
o0MeHa BeIECTB; ATalaMU
KJIETOYHOT'O IIUKJIA U
KU3HEHHBIX [IUKJIOB
OpPTraHM3MOB; dTallaMHu
SMOPHOHATTEHOTO
pa3sBUTHS; TEHOTUIIOM U
(dbeHoTunom, GEHOTHIIOM U
(dakTopaMu cpeas
00OUTaHMS; TpOIlecCaMU

YpoBeHb yMeHHA
yCTaHABIIMBATh
B3aUMOCBSI3U MEXTY
CTPOCHUEM U
hyHKIUSIME:
OpraHOUIOB, KIIETOK
Ppa3HbIX TKaHEH,
OpraHaMy ¥ CUCTEMaMHU
OpraHoB y pacTE€HUH,
JKUBOTHBIX M YEJIOBEKA;
MEXIY dTaraMu oOMeHa
BEIIIECTB; dTallaMU
KJIETOYHOT'O IIHKJIa U
JKU3HEHHBIX [IUKJIOB
OpPTraHMU3MOB; dTallaAMHU
SMOPHUOHAITEHOTO
Pa3BUTHS; TEHOTUIIOM U
¢deHoTHIOM, HEHOTHIIOM
1 (haKTOpaMH CPEeIIbI

3 (1-10), T (1-
21)




OMOJIOTHIECKYIO

O6I/ITaHI/I}I; mnponeccaMun

TCPMUHOJIOTUIO 1 CUMBOJIUKY IJId
JI0Ka3aTeNbCTBA POJICTBA OPTraHU3MOB
Pa3HBIX CUCTEMATUUCCKUX T'PYIIIT;
B3aUMOCBA3HU OPraHru3MOB U CPEALI
O0OWTaHMS; €MUHCTBA YEIIOBEYECKUX
pac, HeOOXOMMOCTH 3I0POBOTO
o0pa3a KU3HU, COXPAHCHUS
pasHooOpa3us BUIOB U IKOCHUCTEM Kak
YCIIOBHS COCYIIIECTBOBAHUSI IPHPOIBI
U YeJIOBeUeCTBa

9BOJIFOIMH; JIBUXKYIIUMH
CHJIaMH aHTPOTIOTCHE3a;
KOMITOHCHTaMH Pa3jInYHbIX
9KOCUCTEM H
MPUCTIOCOOJICHUSIMH K

HHUM OpPraHu3MoOB;
HCIIOJTB30BaTh
COOTBETCTBYIOIIUEC
apryMEHTHI,
OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U
CHMBOJIUKY TSI
JI0Ka3aTeNIbCTBA POJCTBA
OpPTaHH3MOB Pa3HBIX
CHCTEMAaTHYECKUX TPYIII;
B3aMMOCBSI3H OPTaHU3MOB U
Cpebl OOUTaHMsI;, STUHCTBA
YeJI0BEYCCKUX Pac,
HEOOXOAMMOCTH 370POBOTO
o0paza )KH3HU, COXPaHEHUS
pa3Ho00pa3us BUJOB U
9KOCUCTEM KaK YCIOBHSI
COCYIIIECTBOBaHHUS
NIPUPOABI U YEIIOBEUECTBA

SBOIIIOLINY; ABIKYIIIUMHU
CHJIAMH aHTPOIIOTCHE3a;
KOMIIOHCHTaMU
Pa3IUYHBIX 3KOCUCTEM U
NPUCTIOCOOICHUSIMH K
HUM OPraHU3MOB;
UCIIOJIb30BaTh
COOTBETCTBYIOILIUE
apryMEHTEI,
OHMOJIOTHYECKYIO
TEPMHHOJIOTHUIO U
CHUMBOJIUKY JUTS
JIOKa3aTeNIbCTBA POACTBA
OpPraHN3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYIII;
B3aUMOCBSI3H OPTaHU3MOB
U cpellbl OOMTaHMUS;
€/IMHCTBA YEJIOBEUYECKUX
pac, HeoOXOAMMOCTH
3JI0pOBOT0 00pasa >KHU3HH,
COXpaHEeHHs
pasHooOpasus BUIOB U
9KOCHUCTEM KaK yCIOBUS
COCYIIECTBOBAHHS
IIPUPOJBI U YEJIOBEYCCTBA

Baagers:

- BJIaJIETH CUCTEMOU 3HAHUH 00
OCHOBHBIX METOJIaX HAyYIHOTO
MO3HAHUS, HCTIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIEIOBAHUIX
JKMBBIX 00OBEKTOB U DKOCHCTEM
(ommcanue, U3MEPEHHE,
MIPOBEICHUE HAOIOICHUH);
cIroco0aMu BBISIBJICHHS M OLIEHKH
AHTPOTIOTEHHBIX H3MEHEHHI B
TIPHPOJIE

CdopmuposaBuinecs
CHCTEMATHYECKHE
BJIAJICHUSA CHCTEMOH
3HAHWH 00 OCHOBHBIX
METOJIaX Hay4HOTO
IMO3HAHMS,
HCIOJIb3YEMBIX B
OMOJIOTHYECKUX
HCCIEI0BAHUIX YKUBBIX
00BEKTOB U DKOCHUCTEM
(omucanue, U3MEpEHUE,
MIPOBE/ICHUE
HaOJIIOICHUT );
Ccroco0aMU BBISIBIIEHHS U
OLICHKH aHTPOIOTE€HHBIX
W3MEHEHUH B MPUPOJIC

YpoBeHb Bi1aJeHUs
CHCTEMOM 3HaHHIT 00
OCHOBHBIX METOaX
HAYYHOTO ITO3HAHUS,
UCIIOJIb3YEMBIX B
OHOJIOTHYECKHX
HCCIIEIOBAHMAX YKUBBIX
O00BEKTOB U DKOCHUCTEM
(omucaHue, U3MEpEHHE,
MIPOBE/ICHUE
HaOJIIOICHU );
croco0aMHu BBISIBIIEHHS
1 OIIEHKH
AHTPOIIOTEHHBIX
U3MEHECHUH B MPUPOJIE

m3 (1-10), T
(1-21)

113 — npaxmuueckue 3adanus, T — mecmogvie 3a0aHusl.

2 TunoBble KOHTPOJIbHbIE 3aJaHHUSl WJIM HMHble MaTepuajbl, He00OXoQUMbIEe JIf
OllEHKH 3HAHWH, YMeHMii, HABBIKOB WU (MJIH) ONbITA [AEATEJbHOCTH, XaPaAKTEPHU3YHOIIHX
Tanbl GopMHUPOBaHNS KOMIIETEHIMH B Mpollecce 0CBOEHHs 00pa30BaTeILHON MPOrPaMMbl

IIpakTHUYecKkue 3aaHUA:

IIpakTnyeckas padora Nel. HabG01eHue U cpaBHeHHe CTPOEHUS KJIETOK PACTEHUH U
*KMBOTHBIX 110 TOTOBBIM MHKPOIIpenaparam.
1. PaccmotpuTe puc. 1, HaiiiuTe 4epThl CXOACTBA U OTIUYHSI B CTPOCHUHU PACTUTENBHOMN U )KUBOTHOM

KJICTKH, IaHHBIC 3aHECUTE B TAOIHILY.



MnasMopecHa
KnetouHan MeMGpana

Nusocomes
Lo Knetounan cremsa
nepoKcucoma Xnoponnact
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PETHKYYM

KuBoTHaa Knertka PacTurtenbHasa Knerka

Puc. 1
CpaBHEHHUE CTPOSHHSI KIIETOK PACTEHHI 1 )KHBOTHBIX

[Tpusnaku PacturenbHas JKuBoTHas KieTKa
KJIETKA

Cnoco0 nuraHus
IImactuaer
Knerounas creHka
Bakyonu
entpronu
Cunre3 AT
3anacHOM yrieBos
BriBoa: [Touemy B CTpOSHHMH KJIIETOK PACTEHUH M )KUBOTHBIX €CTh YEPThI CXOJCTBA M OTIINIHS?

IIpakTyeckas padora Ne2. CpaBHeHHe NPOLECCOB PA3BUTHS MOJOBBIX KJIETOK Y
pacTeHnii U J)KUBOTHBIX
1) PaccmoTtpuTe npeasioskeHHbIE CXeMbl JelieHUs KiIeToK. BHuMarenbHO uzyunre (asbl JAeIeHuUs.
2) OxapakTepusyiiTe MpoIecchl raMeToreHe3a y pacTeHuil v sUBOTHBIX. Pe3ynbratel opopmure B Tabnuie:
IIpu3Hakuy 11 cCpaBHEHUS Pacrenus JKuBotHble

1. I'me mporekaet ramerorenes?

2. VI3 xakux cTaauii cOCTOUT?

3. B pesynaprate Kakux ~ IPOIIECCOB
00pa3yroTCst raMeThI?

4. Kakoii Habop XpOMOCOM MMEIOT TraMeThl?

5. Kak Ha3pIBaloTCs JKEHCKHE TIaMeThl?
MY’KCKHE?
6. OCOOEHHOCTH CTPOEHUS MY>KCKHUX raMerT.

7. OcOOEHHOCTH CTPOEHUS KEHCKHUX TaMeT.

8. CKOJIBKO ITOJIHOIIEHHBIX )KEHCKUX TaMET
oOpazyercs?




9. CKONBKO MY)KCKMX TaMe€T y4acTBYET
3aTeM B OIIOJIOTBOPEHUM?

3. TpeHrpoBOYHBIE YIPAKHEHUSI.

1) Oxapakrepu3syiiTe B3aMOCBS3b CTPOCHUS U (DYHKIIUH TaMeT )KEHCKUX U MY>KCKUX OPTaHHU3MOB.

2) B uém cxo0/1cTBO U pazianune SHIEKIETOK U CIEPMATO30M10B Y MIIEKOIUTAIOIINX ?

3) O6mas macca Bcex monekyn [IHK B 46 xpomocomax OJHOH COMaTHYECKOW KJIETKM 4YelloBeKa

cocrasygeT okono 6 x 10” mr. Onpenenure, yemy paBHa Macca Bcex Mosexyn JJHK B kieTke B mepuon:

a) mepej JelieHneM KJIeTKU; 0) B MOMEHT cuHTe3a Oemka, B) B Telo(da3y MUTo3a; T') B pe3yibTare Meno3a.

4) V kanycTbl B KaXXIOW COMaTHYECKOW KIETKe colepkutrcs mo 18 xpomocom. CKOJIBKO XpOMOCOM

COJICPXKUTCS Y KalyCThl B: a) silliekyieTke; 0) 3Urore; B) CHEPMHUM; I') COMAaTHUECKUX KJIETKaX MOTOMKOB

IEPBOr0 IOKOJIEHUS; [J) COMAaTHYECKHX KJIETKaX IOTOMKOB BTOPOTO TIIOKOJIGHUS;, €) KIIeTKax

00pa30BaTeNIbHON TKaHH.

5) B mapcTtBe XMBOTHBIX W B IIApPCTBE PACTCHHM HAOIIOMAETCS OJHA U Ta K€ 3aKOHOMEPHOCTH:

HU3KOOPraHU30BaHHbIE NIPEJICTAaBUTENIN LAPCTBA MUMEIOT 2 CTaJuU B KM3HEHHOM LMKJIE — IOJIOBYIO U

6ecnonyro. OnHaKko, MO Mepe NPOABMKEHUS BBEPX IO HBOJIIOLIMOHHON JIeCTHUIE (OT MPUMHUTHBHBIX K

0osiee BBICOKOOPIaHW30BAaHHBIM IPEJCTaBUTENSIM) Oecroias CTaausi HayMHaeT IpeobsajaTh Haj

MIOJIOBOM, @ 3aTeM U 2 CTaJUH KU3HEHHOT'O IIMKJIa CIUBAIOTCS B 0JIHY. OOBSICHUTE 3TY 3aKOHOMEPHOCTb.

BroiBoabI:

JlaiiTe onpenesneHne raMeToreHes3a, MUKpo- U MeraraMeToreHesa.

KakoBo Guosornueckoe 3HaueHUE raMeTorene3a?

3. Kakoe 3HaueHue umeeT 00pa3oBaHKUE OTHOM MOTHOIICHHOM SIMIICKIETKH U3 4-X
rarIOUIHBIX KJIETOK?

N —

[MpakTuyeckasi padora Ne3,4 BoisiBiieHHe IPU3HAKOB CXO0ACTBA 3apoAblieii
YyeJIOBeKA U IPYruX MJIEKONMUTAKIINX KAK J0Ka3aTeJIbCTBO HX POACTBA
1. IIpouutath TeKCT «IMOPUOIIOTUYECKUE AOKA3ATENHCTBA MaKpOIBOMIOINY (Tlpunoicenus).
2. BBISIBUTH UepTHI CXO/CTBA 3apObIIIEH YeTOBEKa U IPYTUX MO3BOHOYHBIX
3. OTBeTUTh Ha BOIIPOC: O YEM CBUIECTEIHCTBYIOT CXOJICTBA 3apOIbIIICH?
Ilpunoswcenuel

I

Kpsica Yenonek

Ilpunoscenue

IOMOpHoJIOrnYecKoe A0Ka3aTeJabCcTBO. OOpa3oBaHME TOJIOBBIX KIIETOK, TaMETOTEHE3 CXOJIEH y BCEX
MHOTOKJIETOYHBIX OPTaHU3MOB, U BCE OPTaHMU3MbI PA3BUBAIUCH M3 OJHOM NUIIIOWIHOU KIETKU(3UTOTHI)
3TO CBI/I]IGTGJ'IBCTByeT O COUHCTBC MI/Ipa KHUBbBIX OpFaHI/I3MOB. BJ'ICCT?[HH/IM JTOKa3aTCJIIbCTBOM C.]'Iy}KI/IT
CXOJICTBO 3apOJbIlIeii HAa paHHUX CTAAUAX Pa3BUTHUA. Bce OHM HMMEIOT XOpay, MOTOM TMO3BOHOYHUK,
)kaOepHbIC IEIN OJWHAKOBBIC OTICNBI Teia (TOJIOBY, TYJIOBHIIE, XBOCT). Pa3imudus MpOSBISIOTCS IO
Mepe pa3BuUTHS. B Hauane 3apoblil mpuoOpeTaeT 4epThl XapaKTepU3YIOIIHe KIIacc, 3aTeM OTpsAl, POl U
HAKOHEI[ BUJ], TAKOE TIOCJICIOBATEIIFHOE PACXOXKICHUE MPHU3HAKOB CBHJIETCIICTBYET O MPOUCXOXKICHUU



XOPJIOBBIX



OT OO0IIEero CTBOJA, JABIIETO B MPOIIECCE IBOIIOIMN HECKOJIBKO BeTBEH. CBsI3b MEXKIY MHIWBUIYATbHBIM
U HCTOPUYECKMM pa3BUTHEM OpraHUM3Ma BBIPA3WIM HEMEUKHE ydeHble ['ekkenp u  Mirosep.
I'enetnyeckuit 3akoH. Bo 2 monoBune 19 Beka ['ekkenbs u Mromiep yCTaHOBWIIM 3aKOH OHTOT€HE3a W
¢uoreHe3a, KOTOPBIN MOTYYHII HA3BaHUE OMOTEHETUYECKOTO 3aKoHa. HIMBHIyaTbHOE Pa3BUTHE 0COOU
(oHTOrEHe3) KpaTKO TOBTOPSIET HCTOpHYEcKoe pa3zButue Buaa. OJHAKO 3a KOPOTKHH MEpHOL
WHIWBUAYAJIBHOI'O PAa3BUTHA 0CO0b HE MOJKET IMOBTOPHUTH BCC OTallbl 3BOJIIOLOWH, IMO3TOMY ITOBTOPCHUC
MPOUCXOINT B CXKATON (opMe C BBINIAJCHUEM pPsiia ITAroB, KPOME TOTO SMOPHUOHBI UMEIOT CXOJACTBO HE
€O B3poCJIbIMU (hopMaMu TIPEAKOB, a ¢ UX 3aponbimamu. [Ipumep: ¥V 3apoapiia o0pa3yroTcs KaOepHbIS
HIENTH ¥ Y MJICKOTIUTAIOIINX U Y PBIO, HO Y PBIO M3 HUX MOJIYYAIOTCS Ka0phl, a y MICKOMUTAIOIINX APYTHe

oprassl. buoreorpaguueckoe J0Ka3aTeIbCTBO.
YEPTBI CXOJICTBA YEPTBI PA3JINYNA

Bubi6oo: otBeTuTh Ha BOIIPOC: 0 UEM CBUACTCILCTBYIOT CXOACTBA 3ap0I[LIIJ_IeI71 n UXx pa3anI/151?

IIpakTyeckas padora Ne 5. CocraBiaenue TadJuI 10 OCHOBHBIM BHJaM Buramunos,

I'opmoHoOB, ¢pepMeHTOB U HX OMOJIOTHYeCKAs POJib B PYHKIMOHNPOBAHUM OPraHU3MAa B

[eJIOM KaK caMopery/Iupyloueicss 1 camopasBuBaomieiicss 0M0JI0rn4ecKoil CucTeMbl
3aganue 1. 3anumure ompexaeneHue: «BuTamMMHBI — 3TO OpraHMYecKHE COEAMHEHHUS, KOTOphIE B
HEOOJIPIIMX KOJMYECTBAX IOCTOSHHO TpeOyloTcs Ui HOPMAJbHOIO MPOTEKaHUS OHOXMMHUYECKHUX
peakuuii B opranusme».BuraMunbl BXOpAsT B cocTaB (HEPMEHTOB.
HenocraTok TOro uiam MHOro BUTAaMHHA B OPraHU3ME — THIIOBUTAMHUHO3, COCTOSIHAE, KOTOPOE Yallle BCETO
BbIpaxkaeTcsi B ocialieHuu uMMyHHTeTa. CyllecTBEHHBIM HEJOCTaTOK BUTAMHMHA WM €ro IOJHOE
OTCYTCTBUE TPHUBOJUT YK€ K Oojiee TsHKEIOMY COCTOSHUIO — aBUTaMHMHO3y. Ilpu aBuTammuHose
BO3HUKAIOT ITyOOKHe HapyllleHuss 0OMEHa BEIECTB, BEAYIIHE K Pa3IMYHbIM 3a00JI€BaHUSIM, BIUIOTH /10
ruleny opraHusma.
N3BectHo 13 He3amMeHMMBIX BUTaMUHOB. BuTamuHbI 0003HAuYaIOT 3arjiaBHBIMH OyKBaMHU JIATUHCKOTO
andasuta: A, B, C, D, E u 1.1. Opranusm yeioBeka MOKET CaMOCTOSITEIbHO CHHTE3UPOBATH TOJBKO
BUTaMuH D, a Bce ocTanbHbIe JOJKHBI TOCTYIIATh B OPTaHU3M C MUIIEH.

KJIaCCI/I(I)I/IKaI_II/Iﬂ BUTAMHWHOB OCHOBAaHa HAa paCTBOPUMOCTHU HUX B BOJAC U KUpaAX.
BHTAMIHBI

}BIIPDP.*LCI'E OFHMEIE BOJJOPACTEOPHMEIE

3ananue 2.Mcnonp3ys TEKCT, JONOJHUTE CXEMY: }

XKupopactBopumbie Butamutbl — A, D, E u K — momagarot B opranusm ¢ xupamu nuiiy. [10cKoiapKy oHH
MOTYT HaKarIMBaThCsS B KUPOBOW TKaHH, UX €KEJIHEBHOE IMOCTYIUICHHE B OpraHM3M He o0s3aTensHo.K
BOJIOPACTBOPHMBIM BUTAMHHaM OTHOCATCS 8§ BHUTaMHHOB rpynnbl B u Butamua C. DTH BUTaMUHBI HE
MOTYT 3aracaThCsi, OITOMY JOJDKHBI MOCTYNATh B OPraHM3M IOCTOSIHHO, JKEIATENIbHO €XEIHEBHO (3a
UCKJIFOUCHHEM HEKOTOPBIX BUTAaMHHOB B).M30bITKa BOJOPACTBOPHUMBIX BHUTAMHUHOB TPAKTUYECCKA HE
ObIBaeT, Tak Kak B OpPraHM3ME OHHM OBICTPO pa3pyLIarOTCS M BBIBOIATCA BMecTe ¢ MO4Oi. M30bITOK
KHPOPACTBOPUMBIX BHUTaMHHOB MOXET TPUBECTH K oOcialjcHUI0 (OJIOKUPOBAaHUIO) JCHCTBUS JIPYTHX
BUTAaMHMHOB, @ HHOT/IA M K CEPbE3HBIM OTPABIICHUSIM.

3) B xoxme paboThl BaM HEOOXOUMO 3aIOTHUTH TAOIUILY:

HAaNMCHOBAHUC BUTaMHUHaA, CYTO‘-IHa}I B KaKux HpOHYKTaX Ha KaKHe Hpoueccm BIIUACT,
OTPEeOHOCTh COIEPIKUTCS HA3BaHUE
3aboieBaHus
A
Bl
C



BUTAMUMH A (petunon) - Bac 6ecnokouT maneHbkuil pocT. Bbl yacTo Goseere M IIoXo BUIUTE B
cyMepKax.(HapyIlIeHre CyMepeyHOoro 3peHus Ha3biBaeTcs Kypunoi cinenotoid)PETUHOJI — Bot permenue
Bamux mpobisem. Beero 0,9 mr u Bol aGConIOTHO 3710pOBBIN YelIOBEK.. DTOT BUTAMHMH Y4YacTBYET U B
(bopMUPOBaHNHU TOKPOBHOI'O 3MUTENHS KOXKH U CIM3UCTBIX o0osiouek. [Ipu ero HenocraTke ycUaIMBaeTcst
OpOrOBEHHUE KOXH, 00pa3yloTcsi yrpu, Ko)ka CTaHOBHUTCS CYXOH, IIEpOXOBaTOM, Bocmaisercs. Boiockl
CTaHOBSTCA TYCKJIBIMM, HOI'TU — JIOMKUMH. J[JIUTENBbHBIN HEAOCTAaTOK BUTaAaMHUHA A B MHILE MOXET
IPUBECTH K OTCTABAaHMIO JE€TE€d B pOCTE. Y B3pOCIBIX BO3HUKAET IIPEAPACIONIOKEHHOCTh K
OHKOJIOTUYECKUM 3a00JIEBaHMSIM MHUUIEBAPUTEIbHBIX OpraHoB. -lMcTouHMKOM BHTaMuHa A cCiyXar
KHUBOTHBIE MTPOAYKTHL: CIIMBOYHOE MAcio, PbIOUi XKUp, NI€UeHb, Ailla, MOJIOKO. PacTuTenbHble MPOAYKTHI
coJiep’KaT IPOBUTAMUHBI A, WIM KapOTHHBI, U3 KOTOPBIX B OpraHU3Me (B TOHKOM KHUIIEYHUKE, IEYECHHU)
oOpasyetcs BuTaMuH A. KapoTuHbl cofepikarcsi B paCTUTEIbHBIX MPOIYKTAaX, UMEIOIUX KPACHBIN 1IBET:
MOPKOBH, IOMUJI0paX, NIMIIOBHUKE, alleJIbCHHAX.

BUTAMHMUH C (ackopOuHOBas KHUCIIOTa)- Yy TMOPAXEHHBIX ATOH CTpamHoi O0yie3HBIO OBICTPO
HOSIBJISIOCh YYBCTBO YCTaJOCTH, JTHEM BO3HHMKala COHJIMBOCTb, HalOJojanach oOLIas MCHUXUYEcKas
HOJJaBJIEHHOCTh, JIMIIO CTAaHOBWJIOCH OJIEHBIM, CHHEIM TyObl M ciu3uctas obosouka pra. Koxa
IPUHHUMAaJA IPA3HOBATO-CEPBIA OTTEHOK, JECHBI KPOBOTOUMIIH, JIETKO BbINagaiu 3yObl. JT0 3a00eBaHuE
HOJIy4Yusio Ha3BaHue uLuHra.Cpeau MopersiaBareneid LuHra Oblla HacToAlMM OudoMm. 3a Bpewms
CyIIECTBOBaHUS IMApPyCHOTO (pIoTa OT LMHTU TOTHOJIO OOJIbIIIE MOPSKOB, YEM BO BCEX MOPCKHX
cpakeHMsX Toro BpeMeHu. B komanne Backo Jla I'ama, otkpsiBiiero B XV B. MOpCKOH ITyTh U3 EBpOIIBI B
Numuio Bokpyr Adpuku, o uuHrua norudiao 6osee 100 mopsikoB u3 160. I{unra sBunace npuyuHON
cmepTH 248 u3 265 uneHoB >KUNaxeil kopabieilt Maremiana Bo BpeMst €ro KpyroCBETHOIO Ty TEIIECTBHS
B 1519-1522 rr. lluara moryOuna nerenmapHoro MoperuiaBatens Burtyca bepunra B 1741 1., repos-
nosisipauka ['.51. CegoBa B 1914 r. 1 MHOTUX, MHOTHX JIPYTHUX.

Konym6 Bcrmomuuan. /la, mMOMHHTCS, BO BpeMsl OJTHOM M3 MOMX JKCIIECIUIIMN YacTh dKHMaxka 3aboena
[IUHTOW. YMUPAIOLINEe MOPSKH MONPOCWIA MEHS BBICAJAUTh UX Ha KaKOM-HHOYJb OCTPOBE, YTOOBI OHH
MOIJIM TaM CHOKOHHO yMepeTb. A uepe3 HECKOJbKO MECSIeB Ha OOpaTHOM IyTH HAallM KOpaOiid BHOBb
NOJOUUTM K Oepery TOoro ocTpoBa, YTOOBI IpeAaTh OCTAaHKM HECYACTHBIX MOPSAKOB 3emiie. KakoBo xe
ObUIO Hallle M3yMJIEHUE, KOT/1a Mbl BCTPETWJIM CBOMX TOBAapuUIlIEH >KUBBIMU U 310poBbIMU! OCTPOB MBI
Ha3BaJIU

«Kropacaoy, mo-nopTyrajgbCKy 3T0 03HAYAET «O3A0POBISIIONIUID. A OT rHOeIn MOPSAKOB CIACIH (PPYKTHI,
conepkauie BuTaMuHC IlpuponHeiM KoHUEHTpaToM BUTamMuHAa C sBisieTcs IIWIOBHUK. MHOro
aCKOPOMHOBOM KHUCIIOTBI COJAEP)KUTCS TaKKe B YEPHOW CMOpPOJMHE, KBAIIEHOW Kamycre, Kaproderne,
3€JIEHOM JIyKe, 3eMJISTHHKE, LaBele U JPYruX HpPOAYKTax PacTUTEIbHOro IHpoucxoxaeHusa. Kypenue
paspymaet ButamuH C.

BUTAMMUMHBI rpynmns! B.

B1- Perynupyer yriaeBoAHblii OOMEH BeILIECTB, Y4acTBYyeT B Iepelaue HEpPBHBIX HMIYJbCOB, [Ipu
HejocTaTke B opranu3me ButamuHaBl (tTmammua) PasBuBaercs 3a0onieBanue bepu-bepu (nmopaxenue
HEPBHOM CHCTEMBl OTCTaBaHWE B POCTE, MApPAIU4YM KOHEYHOCTEM M  JbIXaTEJbHBIX MBIIIII.
PexomeHryeMbie IPOTYKTHI : TIEYCHb, 3€PHOBBIC M 000OBBIE KYJIBTYPbI, TUBHBIE IPOKIKH.

B6 (mupupgokcun).YyactByer B coctaBe (pepMEHTOB, B OOMEHE aMHUHOKHUCIIOT, HPOB, B Ipolieccax
KpoBeTBOpeHHUda. boratel BUTaMuHOM B6 miedeHb, Npoxoku, TOBAIHMHA, filla, TBOPOT, KaIycTa, pHC,
rpevHeBas Kpyna, OaHaHBlI.

B12 (umanokobanamum).HeoOXxoaum mjis HOPMaJIBHOTO KpPOBETBOPEHHUS, CO3PEBAHUS SPHUTPOIIUTOB,
y4acTBYET B CBEPTHIBAHMM KPOBU. OTOT BHUTAMUH COAEPXKUTCS TOJBKO B IPOAYKTAX >KUBOTHOI'O
IPOMCXOXKACHUS: IEYEHHU, MsIce, Silax, ppioe, IpoAOKax, MOJIOKE, 0COOEHHO KUCIIOM.



BUTAMMUH ]I - y Manenbkoro pe0GeHka MokeT ObIThbIIpoOieMa CBA3aHHas ¢ 1e(UIMTOM Kajibludepona
(Butamuua /[[). DTOT BUTAaMUH y4yacTBYeT B Ipoleccax oOMeHa Kajiblus U (ochopa B opranusme
4eJoBeKa. A 3T IMpPOLECCHl OYEHb BaXKHBI MpHU (popMupoBaHUM ckeneTa. OT HUX 3aBUCUT M POCT, U
OcaHKa, M Kpacora yenoBeka. OCOOEHHO BaKHYIO pOJib BUTaMHUH D urpaer B pacTylleM OpraHu3Me.

Heduuut ButamuHa D npuBoIUT K pa3BUTHIO paxuTa.Bpaun g01ro 1 HACTOMYMBO MCKAJIM CPEACTBA JUIs

060prObI ¢ paxuToM. TakuM CpencTBOM oOKa3zajics pblOUMN XKHUp, KOTOPBIM paHbIIE€ YHOTPEOJSIM s

cMmasbiBaHus canor. Ho MHOrue Bpaun He BEpWJIM B UyJOJCHCTBEHHYIO CHIy PHIOBEro JKupa, K TOMY K€

torna oH Obu1 Aedunurom. Ilnu romaer, a 0oyie3HB MpOJOIDKAia MOpaXkaTh Thicsyu aerei. B 1919 r.

HOSIBUJIOCH CEHCAIlMOHHOE COOOILIEHHE HEMELKOro uccienoBaTens [yibIIMHCKOro, KOTOPhIH 100uics

IIOJIHOTO H3JIEYEHMsI JeTeH, CTpaJalolIuX PAaXUTOM, C IOMOIIBI0 OOJyYeHUs HX YJIbTPa(pHOIETOBBIM

cseToM. [TorpeGoBanock elje MHOTO YyCHIIMI yUeHBIX Pa3HbIX CIIEUATbHOCTEH, MOKa YAaJI0Ch MOTyYUTh

XUMHYECKH YUCTOE BEIIECTBO C BBICOKOM aHTUPAXUTUUYECKON aKTUBHOCTBIO.

XupopacTBoprMble BUTAaMHHBI OpraHM3Me MOTYT HAKaIUIMBAThCs, MOITOMY M TpeOyeTcsi MX He Tak

MHoro. Jletn u B3pociible BUTaMUH D mosydaioT B OCHOBHOM C HMBOTHOH mnumie. Haubonbiuee

KOJINYECTBO €r0 COAEPIKUTCS B MEUYEHU TPECKH, PbIObEM JKUpPE M APYTUX PBHIOHBIX MPOIYKTAX, B KEITKE

UL, MOJIOKE, B CIMBOYHOM Mace.

Buramua D MoXeT CHHTE3UpOBaThCA M B KOXKE UEJIOBEKA IO/ BIMSHUEM YJIbTPa(HUOIEeTOBBIX JIyueH, TO

€CTb Ha COJIHIIE.

Wrak, mpl mozHakomuwnuch ¢ ButamuHamMu A B C 1. Ilpu kynuHapHOW 00paOOTKE MHUIIM YacTO
paspylIaloTCcs Haxozsmuecss B Hell BUTaMuHBL. Kak ke COXpaHUTh B HEil BO3MOXXHO OOJbILIE 3TUX
KU3HEHHO HEOOXOAMMBIX BEILECTB.

4) Beimumure W3 yuyeOHWMKAa  TMpaBWIa  COXPAHCHHS

BUTaMHHOB. S5)[IMCbMEHHO OTBETHTE Ha  ClEAYyIOIIUe

BOIIPOCHI:

1. Ilpomecc, Ha KOTOPBIN OKa3bIBA€T BIUSHUE BUTAMUH A.

2. I'pynna BUTaMHHOB, K KOTOPBIM OTHOCSTCA BUuTaMuHbl B1, B12, C..

3. 3aboseBaHue, KOTOPOE pa3BUBAETCS MPU HEJIOCTaTKE BUTaMUHA D.

4. IlutpycoBoe pacTeHue, IOkl KOTOPOro MOPSIKM Opajiy B IJIaBaHUE JIJIsl BOCIIOJHEHUS! BUTAMUHA

C.

3aboseBaHue, pa3BUBarolIeecs Ipu HeJlocTaTke BUTaMuHa B1.

3a0osieBaHue, MpU KOTOPOM BOCHAJISIOTCS M KPOBOTOYAT JECHBI, BBINAJAIOT 3yObl, CHHXKAETCS

YCTOMUMBOCTh OpraHu3Ma 4yesioBeka K MHQEeKIUsAM U (pakTopam OKpyKaroleil cpebl.

7. buonornyecku aKTUBHBIE BEILIECTBA, B COCTAB MOJIEKYJ KOTOPBIX MOT'YT BXOJUTh BUTAMUHBI.

8. Kaxkoro ButamuHa MHOTO B pbIObEM KHUpE?

9. Ilpu oTcyTCTBHM KaKOro BUTAMMHA BO3HUKAET LIUHIa?

10. HegocTaTok Kakoro BUTAaMHHA BbI3bIBAET KYPHHYIO CIIETIOTY?

11. HepocTaTok Kakoro BUTAMHHA BBI3BIBAET CYXOCTh KOXKHU?

12. .Kaxkoii BuTaMuH HEOOXOIUM JJIsi CBEPTHIBAHUS KPOBU?

13. .HemocraTok Kakoro BUTaMUHA BBI3BIBACT 3a00JeBanue Oepu-oepu?

14. .Kakoif aBUTaMHHO3 Yallle APYTUX BOZHUKAII y MOpEILIaBaTenen?

15. .Ilpu HenocTaTke Kakoro BUTAMUHA PAa3BUBACTCS PAXUT?

16. TomaTsl, MOPKOBB, alleJIbCUHBI U NETPYIIKA COAEPKAT BUTAMUH 7

17. Kakoii BuTamMuH pa3pymiaeT TabaqyHbIi IbIM?

18. 3Haere U BBI, YTO: AUVIEPTUYECKHE PEAKLIUU MOTYT OBITh CBSI3aHBI C THIIOBUTAMUHO30M TPYIIIBI
B; tabaunslil 1bIM pa3pyiiaeT BUTaMuH C; SUMEHH Ha Ijla3aX MOTYT MOSIBIATHCS IPU HEIOCTATKE
BUTaMMHA A; aepuuuT BUTaMHUHA E NPUBOAMT K MOSBICHUIO MOPIIUH, SK3€Ma MOXKET OBbITh
CBsi3aHa ¢ Ae(pUUUTOM BUTAMUHOB I'pyIIbl B;

SN

IIpakTnueckasi padora Ne 6. CocraBiieHre NPOCTEHIIMX CXeM MOHOTHOPHUIHOTO U
AUTHOPUIHOTO CKPeIIUBAHMNIA
Bapuant 1

3ananmne 1. [IucbMeHHO 0TBETHTE HA BONPOCHI:
JlaliTe onpeneneHNe MOHITHAM «T€HOTHUID, «(HEHOTHUID».
YT0 Ha3kIBa€TCA TOMO3UTOTHHEIMU OC06$IMI/I?

3aganue 2. Pemure 3agaun:
3amaua 1.



Cunpaktunusl (cpallleHue TaiblieB) — JOMUHAHTHBIN mpu3Hak. KakoBa BepoATHOCTh B % pOXKIEHUS
JIeTell CcO CPOCIIMMUCS TalblaMH, €CIH OJWH W3 pPOAWTENEH TeTepO3WIOoTeH, a BTOPOH HMEET
HOPMAJTbHYIO KHCTh?

3agaua 2.

KenmuHa ¢ BOJHHCTBIMU BOJIOCAMHM M HOPMAaJIbHBIM LIBETOBBIM 3PEHHMEM BBIILIA 3aMyX 332 MYKUHHY C
OPSIMBIMU BOJIOCAMHM, CTPAJAIONIETO JATBTOHU3MOM. Y HHUX POJWICS ChIH C BOJHUCTBIMH BOJIOCAMH —
JTAIBTOHUK U J1I04b C BOJIHUCTBIMHU BOJIOCAMHU, HE CTPaJarolas NajibTOHU3MOM. Jloyub BBIILIA 3aMyX 3a
MYXXKYMHY C Kyp4aBbIMH BOJIOCAMH U JalbTOHU3MOM. B 3TOoM Opake poauioch [BE IEBOYKH: C
KypuaBbIMH BOJIOCAaMHU U C BOJHHUCTBIMH, 00€ C HOPMAJIbHBIM IIBETOBBIM 3PEHHEM.

CocTtaBbTe cXeMy pelICHHUs 3a/1a4u.

VYkaxute reHOTUIBI U (PEHOTHUITBI BCEX POAUTENICH U JieTel B 000Mx Opakax.

KakoBa BeposTHOCTD poXkJIeHHs peOEHKA C JaIbTOHU3MOM BO BTOpOM Opake?

OTtBeT nosicHUTE.

3agaua 3.

VY denmoBeka TEMHBIN MBET BoJIOC (A) TOMUHUPYET HaJ CBETJIBIM IBETOM (a), Kapuii 1iBeT 171a3 (B) — Hazg
roiy0sM (b). 3anummTe reHOTHITBI POANUTENEH, BO3MOXKHbBIE ()EHOTHITBI M TEHOTHUIIBI JIeTEH, POAMUBIINXCS
oT Opaka CBETJIIOBOJIOCOTO TOJIyOOTJa30oro MY>KUYMHBI M TETEPO3UTOTHOM Kaperia3oil CBETIOBOJIOCOI
JKCHIIIUHBI.

Bapuanr 2

3aganue 1. [lucbMeHHO OTBeTbTE HA BONPOCHI:
Yro Ha3bIBACTCs JIOMMHAHTHBIM, PELECCUBHBIM
npu3HakoM? YUTo Ha3bIBAIOT FE€TEPO3UTOTHBIMU OCOOSIMU?

3aganue 2. Pemure
3agaym: 3axava 1.
VY denoBeka pBDKHK LBET BOJOC IOMHMHHMPYET HaJ PYChIM, a BECHYIIKM — HaJ HX OTCYTCTBUEM.
I'eTepo3uroTHBI PHDKEBOJIOCHI 0€3 BECHYIIEK MYKUMHA >KEHWICS Ha PYCOBOJOCOW J>KEHIIUHE C
BecHyIKamMu. Onpenenauts B % BEpOSITHOCTb POXKICHHS peOSHKa PhIXKEBOJIOCOTO ¢ BECHYIKAMHU.
3amaua 2.
Codust — mpaBopyKas >KEHIIMHAa C HOPMAJIbHBIM IIBETOBBIM 3pEHHEM BbIIIAa 3aMyx 3a Cepres —
JIEBOPYKOr'O JAJIBTOHMKA. Y HHUX POJMIACH IIPABOPYKasl J0Yb ApHHA ¢ HOPMAJIBHBIM LIBETOBBIM 3PCHUEM
Y JIEBOPYKHUI CbIH Bacuinii ¢ 1allbTOHU3MOM.
CocraBpTe cXeMy pEIICHUS 3aJa4u.
Omnpenenute reHOTHIIBI POAUTENEH, TEHOTUIIB U (heHOTUTIB TOTOMKOB. Kakoii renotun u genorun umen
My’K ApHHBI, €CIIH U3BECTHO, YTO Yy HHUX POJIMJIACH JIEBOpPYKas [€BOYKA, CTpajaromias JaJbTOHU3MOM?
Codust cumnrana, uro umenHo Cepreit nepenan Bacunmio cBoit ren nansronnsma. beia au Cogust npasa?
OTBeT nosicHUTE.
3agaua 3.
O06a poauTtens ¢ KypuyaBbIMU BOJIOCAMU M BECHYIIKAMH, a JI0Yb C MPSIMBIMH BOJIOCAaMHU U 0€3 BECHYIIEK.
Wx oub BbIILIA 3aMY’K 3a IOHOUIY C KypuyaBbIMHM BOJIOCaMU M BECHYIIKaMH. MaTh IOHOILIU C MPSMBIMH
BOJIOCaMU 1 0e3 BecHyIIeK. Kakux aereit MOXKHO 0KMJaTh B MOJIOJION CEMbE M KAKOBA UX BEPOSITHOCTH?

IIpakTnyeckas padora Ne7. I'eneTuka noJia. CuenieHHoe ¢ 10JIOM HacJieJI0OBaHue.
HacaeacrBenHble 00/1€3HM Ye10BeKa, X IPUYUHBI M NPOPHIAKTHKA. 3aKOHOMEPHOCTH
MU3MEHYUBOCTH U €€ BU/IbI
3aganue 1
Kakne u3 NEePEINCJICHHBIX CUMIITOMOB fIBJAAIOTCHA JUATHOCTUYCCKHUMHU MPH 3HAKAMHU CHHAPOMA
Hayna:
1. yMCTBEHHas OTCTAJIOCTh, YBEIMUEHHE IEUEHH U CEeJIe3€HKHU, 001as TucTpodus, KaTapakra;
2. Mukpouedanus, MUKpo(pTanbMus, IByXCTOPOHHHUE paclieNuHbl BepXHEl TyObl 1 He0a, CUHAAKTUIHS
IMaJIbI€B HOT', )Ie(i)eKTI)I MG)K)KGJ'I}UIO‘—IKOBOﬁ NEPETOPOAKH CE€paALa, 3aACPIKKa IICUXUICCKOI'0O PA3BUTHUAA,
3 HapymieHue (yHKIMU IUTOBUIHOM jKeJe3bl, HapYIIEHUE ClyXa, 3peHusl.
4. romy0oi1 LIBET CKJIep, BPOKIEHHAsI ITyX0Ta, JIOMKOCTh KOCTEH;



5. MJIOCKOE JIMIO, HU3KUH CKOIIEHHBIN J100, CBETJbIC MATHA HA pajy’kKKe, TOJCTBIM, BHICTYHAIOMUN H30
pTa s3bIK, Ae(QOPMHUPOBAHHBIE HU3KO PACIOJIOKEHHBIE YIIHbIE PAKOBUHBI, Ne(EKT MEeXIpPeacepIHON
IIEPETOPOJIKH, 3aJI€PKKa YMCTBEHHOI'O Pa3BUTHUA?

3aganmne 2.
VY 4desi0Beka cUeENJIEHO C MOJ0M HACJIEAYIOTCS
1.1aIETOHU3M
2.reMopuHs
3.ap0MHI3M
4. peHunTKeTOHYpHS 5.TUNIEPTPHUXO3
4. rajaKkTo3eMus

3aganue 3.

YcTaHoBHTE COOTBETCTBHE MEKY NeHeTHYECKHM 3200JIeBAHHEM H er0 XapaKTepHCTHKOMH
X4paKkTepucTHKa 3a6osieBanne
A |I'eH nokanu30BaH B X-XpOMOCOME 1. [Cemodunus
b.|’KeHIuHbI ABISAIOTCS HOCUTEISIMUA FeHA 2. ['unepTpuxo3

B.|I'en nokann3oBad B X-XpoMOcoMe

I'.{HecBepTbiBaEMOCTH KpOBU

.| Ilo xparo yIIHONW pPaKOBUHBI BBIPACTAIOT
BOJIOCHI

E.|I'onannpuyecknii nmpuzHak

Al b | B| L] Al E |

3ananue 4

YcTaHOBUTE COOTBETCTBHE, IONB3YSACh PUCYHKaMU C QororpadusiMu XpOMOCOMHBIX 3a00JI€BaHMIA
YEJIOBEKA.

3aposieBaHue MpHUMaNbHBIN IUarHOCTUYECKUI KpUTEpUi

1. |Cunapom layna (puc. 1) Al VY3kMe W KOpOTKHE TJa3Hble IIEIU, «CTOMa-

KaJyalika», MaJIeHbKUE HH3KO pPAaCIOJIOKEHHbIE
VIIHbIE PaKOBUHBI, CTUOATENBHOE TOJI0KEHUE
najiblIeB KUCTH, BHICTYNAIOUINI 3aThUIOK.

2. |CHMHIpPOM «KOIIAYbero Kpuka» (puc.2) b.| T'onoBa okpyrioii ¢Gopmbl C YIUIOIIEHHBIM
3aTBIJIKOM, JIOO CKOILIEHHBIN U y3KUH, II0CKOE,
TUTNIMYEH STUKAHT, MOHTOJIOMIHBIA pa3pe3 Iias,
MOCTOSSHHO ~ OTKPBITBI  POT, TOJCTBIE TYOBI,
OONMBIION  CKJIagUaThlii  S3BIK,  TOMEepeyuHas
JaJlOHHAasl CKJIaJKa, JBYyX(alaHTOBbIM MU3UHEL,
PEBKO HApyIIEHO aO0CTPAKTHOE MBILLICHHE.

3. |Cunapom Knaitndensrepa (puc. 3) B.| JlyHOOOpa3HOE JHUII0 C MIMPOKO PACCTABICHHBIMHU
IJ1a3aMHu, yIIIHbIE

PaKOBHHBI HIDKE HOPMAIBHOTO YPOBHS, IIHPOKast
NEepEeHOCUIla, AHTUMOHTOJIOMIHBIA pa3pe3 TrIjas,
TSDKETIasi CTETICHb YMCTBEHHOMN

OTCTAJIOCTH, IUIa4 pebeHKa HAlOMUHAET Kollauybe
MSTYKaHbeE.

4 Cungpom Dasapaca (puc. 4) I".Ouenn BBICOKMH  WJIM  CpPEOHHM  poOCT,
TMHEKOMAaCTHs, EBHYXOHJHOE  TeJIOCIOXKEHHE,
HEIOPa3BUTHE SIMYEK M BTOPHYHBIX MYKCKUX
MOJIOBBIX NPHU3HAKOB, OOJBIIMHCTBO OECIJIOAHBI,
YMCTBEHHas OTCTaJIOCTh B 25 — 50% ciryuaes.




CuHapom KnaiHdpenbtepa, 47 / XXY
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(pucynok 1) (pucyHoK 2) | (pucynox 3)

C. Edward's syndrome (trisomy 18): 47, Xx, +18 or 47, XY, +18

- almost every organ system affected

- children with full Trisomy 18 generally do not live
more than a few months.

(pucyHoK 4)

3aganue 5.

Bce kieTku 60JbHOTO MYXYHHBI UMEIOT 47 XpOMOCOM 3a CUET JUITHEH X-XPOMOCOMBI. YKaXUTE Ha3BaHUE
9TOW MYyTAallUH, BCE BO3MOKHBIE MEXaHU3MBbI €€ BOSHUKHOBEHUS U BEPOSITHOCTD NIEPEJAaUH €€ TIOTOMCTBY.
3aganue 6.

VY yenoBeka HacieIOBaHUE AIbOMHU3MA HE CIEIUICHO C ToJIoM (A — HaJlMYhe MellaHWHA B KIIETKaX KOXH,
a — OTCYTCTBHE MEJIAaHMHA B KJIETKAaX KOXH — albOMHU3M), a TeMoGuInK — cuemieHo ¢ nomom (X" —
HOpMasbHasi CBEPTHIBAEMOCTh KpOBH, X' — reMomus). Onpenenure TeHOTHIIBI POAUTENEH, a TaKkkKe
BO3MOXKHbIE€ T'€HOTHUIIbI, IO U (PEHOTHUIBI JleTell OT Opaka ITUrOMO3UTOTHOW HOpPMalbHOM MO 0O0EUM
aJIJIeIISIM JKEHIIMHBI M MY>KYMHBI alibOrHOCca, 00pHOrO reModuineil. CocTaBbTe cXeMy pelIeHus 3a1a4H.

3ananme 7

VY yenoBeka MEXIy aIENsIMH T'€HOB KYpHUHOW CIIEMOTHl (HOYHAs CIENOTa) W JNalbTOHU3MAa (KpacHO-
3€JIEHOT0) MPOUCXOAUT KPpOCCHUHTOBEp. JKeHImHa, He UMEIoIIasi 3THX 3a00JeBaHU, Y MaTepu KOTOPOH
ObLT NadbTOHU3M, a y OTIA — KypHHas CJENOTa, BBIIUIA 3aMyX 32 MYXYHHY, HE HMEIOIIEro ITHX
3a0osieBaHuid. CoCTaBbTE CXEMbl PEIICHUS 33Jayd. YKaXUT€ TE€HOTHIbI, ()EHOTHUIIBI POJUTENEH U
TeHOTHIIbI, (DEHOTHUIIBI, TIOJI BO3MOKHOTO ITOTOMCTBA. BO3MOXHO 11 B 3TOM Opake pokJeHHe OOIbHOTOo
3TUMHU 3a001eBaHUsIMU pebEHKa? OTBET NOSICHUTE.

IpakTuyeckas pa6ora Ne§. Buabl myraumii, ux npuyunbl. HacjiegroBanue rpynn KpoBu u pe3yc-
¢akropa. HaciencrBeHHbie 00/1€3HU YeJI0BEKA, UX PUYMHBI M POPUIAKTHKA
3agaun
1. MyxuuHa co II rpynmnoii kpoBu >xeHuscs Ha xkeHiuHe ¢ I rpynnoit kpoBu. Matb My>KUnHBI U
MaTh JKEHIIMHBI UMEIOT MEePBYIO IpyMIly KpoBH. MOKET Jii y BHyKa OBITh Takas >ke rpymnmna KpoBH, Kak
ny
6a0ymiek. Kakue elie reHOTHIBI M ¢ KAKUMHU YaCTOTAMHU MOXKHO OKUAATh B MIOTOMCTBE OT TaKUX OpaKoB.

2.V otua u y marepu I rpynma kpoBu (TeTepo3UroTHbI), IO pe3yc-(pakTopy MaTh pesyc-
MOJIOKUTENbHAS (T€TePO3UT0THA), OTEIL - pe3yc - oTpuliareneH. OnpeaenuTe BO3MOXKHbIE TEHOTHUIIBI U
(heHOTHITBI TeTel Y ATOM CYNPYKECKOH Mmaphl U BO3ZMOXKEH JIH Pe3yCc-KOHMIUKT?



3. Pesyc-otpunarenbHpiii MyxuumHa ¢ | rpynmoil kpoBu BeTynmmi B Opak Cc  pesyc-
MOJIOKUTENBHOM keHIuHou ¢ [V rpynmnoit kposu. Kakyto rpynmny kpoBu u pesyc-(paxtop OyayT

UMETH J1eTh?

4. Poqurenn umeror | u IV rpynnel kpoBu. OnuH w3 poaureneil crpajgaer Jerko ¢Gopmoit
CEpIIOBUIHOKIETOYHOM  aHeMuM  (HaclelOBaHME  AyTOCOMHO-JIOMHMHAaHTHOE  C  HEMOJHBIM
JOMUHHUPOBAHMEM, HE CLEIUIEHO C TpyNIaMu KpoBH). Y HHUX poawiics pedeHok co Il rpynmoi kpoBu u
OO0JIbHOM CeprOBUIHOKIETOYHON aHemuel. OnpenenuTe BEpPOSTHOCTb POXKICHHS 37J0POBOTO peOeHKa ¢
III rpynmoi xpoBwu.

IIpakTnyeckas padora Ne9. AnTponorenes. Jpoaonus NnpuMaToB. CoBpeMeHHbIE THIOTE3bI 0
MPOMCXO0KACHNH YesioBeKa. /loKka3aTe/IbCTBA POJACTBA YeJI0BEKAa ¢ MICKONMUTAIOIIUMHU
’KMBOTHBIMH.

JTanbl IBOJIONHMHU YeJI0BeKa.

3ananmue 1. 3anonaute Tabnuily «lIpeacraBieHus 0 MPOUCXOKACHUHN YETTOBEKaY

®.11.0. ygeHoro [IpencraBieHus 0 MPOUCXOKICHUH YETIOBEKa
win punocoda

Apucrotenb

K. JIungen

K.b.JIamapk

Y./lapBuH.

3azlamle 2. 3a0JHHATH Ta6HI/ILIy «['unore3kl MMPOUCXOKACHUS YCTIOBCKA.

I'mnoresa XapaKTepHUCTHKA

3aganue 3. 3anonaHuTe TAOIUILY
«CpaBHHTEIbHAS XapaKTEPUCTHKA YEIOBEKA U YEIOBEKOOOPa3HBIX 00€3bsIH»

Ne
OTnuuyuTenbHbIe MPU3HAKU Yenosek UYenoBekooOpas3Has 00e3bsiHA

d)opMa IIO3BOHOYHHKA

CtpoeHue uepena

CtpoeHnue 3y00B

I'pynnas xknetka

HepeﬂHI/Ie KOHCYHOCTH

Croma

BosocsHo TOKpoB

["'o10BHOM MO3T

\OOO\]O\U‘I-PU)[\)»—AQ
=

IIuceMeHHas u 3BYKOBasd p€yb

10 Wsrorosnenue opyauii Tpyna

11 AOGCTpakTHOE MBIIIUICHHE

3aua}me 4. 3anonHnuTe Ta6J'II/IHy «ITonokeHune JenoBeka B CUCTEME OpTraHu4Y€CKOIro Mupa»

Ipenox | Uctopuu Mecrto O6BéMm Ocobennoctu Opyust Peun
YeloBeK | ecKui | oOHapyxeH | Mosra Jeperna Tpyaa
a BO3pAaCT st

3ananme 5. Pacnipenenure npu3Haky Ha JIBE TPYIIIbL:



ATaBU3MEI PynumenTsl
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Komuuk

XBOCTOBBIE ITO3BOHKHU

XBOCT,

AnrneHaukc

OcCTpOoKOHEYHBIE YN
MHOT0COCKOBOCTH

J106aBOYHOE KOJIMYECTBO COCKOB
[eitabie pedpa

3y0bI MyIpoCTH

. I'pyOmIii 1 TyCTOM BOJIOCSIHOM IMTOKPOB Ha TEJle
. TpeTbe Beko

. 'ycras mwepcth Ha nune

. XBOCTOBEIE 1 YUIHBIC MBIIILIBI

IIpakTHyeckas padora Nel(.Pemenne 3K0J10rn4ecKuX 3a1a4

1 BapuaHTt

1.

Ha ocHoBaHMHM MpaBuiIa SKOJOTMUYECKONW MUPAMUIBI ONPEAEIUTE, CKOJIBKO HYKHO 3€pHA, YTOOBI B
Jecy BbIpOC OAMH (MIMH Maccoi 3.5 Kr, eciiu Lelb MUTAaHUS UMEET BUJI: 3€PHO 3JIaKOB - MbIIIb -
IOJIEBKA - XOPEK - (PUITHH.

YcTaHOBUTE COOTBETCTBUE MEXKAY OpPraHM3MOM M TPOPHUUECKUM YPOBHEM SKOJIOIMUECKON
OUpPaMU/Ibl, HA KOTOPOM OH HAaXOJUTCS, ¥ BIMIIUTE B TaOJIMILy: pacTeHHUs, OpEN-3Meesi ], JIATyIKa,
MHUKPOCKOTIMYECKHIA TPHO, JKYK.

[IpoxyueHt

KoncymeHT | nopsiaka

KoncyMmeHT 2 nopsiika

KoncymenTt 3 nopsika

PenyueHt

3.

3amaua. OmHa peICH CchefaeT B CyTku 5 kr mumu. Kakoe makcuMallbHOE KOJMYECTBO phIcei
BBDKUBET B Jiecy ¢ Ouomaccoit 10950 ToHH B roj, ecnu konuyecTBo goctynHoi numu 0,1%.

2 BapuaHT

1. Ha ocHoBaHuu npaBuiia 3KOJOTUYECKON MUPAMU/IbI ONPEIEIINTE, CKOJIBKO OPJIOB MOXKET BBIPACTH
npu Hamuuu 100 T 371aKOBBIX PACTEHUH, €CIM LEMNb MUTAaHUS MMEET BUJ: 3JaKU - Ky3HCUHKH-
JSATYIIKU- 3MEU- OpEl.

2. Omnpegnenure Maccy KOMIIOHEHTOB L€NU IUTaHMUS, €CIM M3BECTHO, YTO Macca KOHCYMEHTa
TPETHETO MOPSIIKA COCTABIISIET 8 KT

KomnoHeHTHI neny nuTaHus O0mas macca
DUTOIUIAHKTOH
Menkue pakooOpasHble
PbI0BI
Boipa 1. kr
3. 3apgaua. Jleryuas MblIlIb 32 OJIHY HOYb CheJlaeT puMepHO 4 r HacekoMblx. He menee 20% nuiu

JETY4YMX MBbIIIEH cocTOUT U3 komapos. Komap Becut npumepHo 2,2 mr. JlerHuit ce3on mymres 90
nHer. Onpenenure, CKOJIBKO KOMapOB MOKET CHECTh JIETy4asi MbIIb 32 OAHO JIETO.

Kpurepun ouenku:

5 GanyoB BHICTABISETCS, €CIIM PaboOTa BHIMOJIHEHA B MOJHOM 00beMe ¢ COOI0ACHNEM HE00X0AUMOM
nocienoBarenbHOCTU. CTyJEHT paboTall MOJHOCTBIO0 CAMOCTOSTENBHO: TOJ00paI HeOOXOAUMBIE IS
BBITOJIHEHHSI MIPEUIaraeéMblXx paboT MCTOYHMKM 3HAHHM, MOKa3ajdud HEOOXOAWUMBIE s MPOBEACHUS







NPAaKTUYECKUX U CAaMOCTOSATENIbHBIX PA0OT TEOPETUYECKHE 3HAHUS, IPAKTUYECKHE YMEHHS U HABBIKU.
PabGora odopmiiena akkypaTHo, B ONTHUMalbHOM il ¢ukcanuu pesyiabraToB (opme. Dopma
duKcanuy MaTepuagoB MOXKET OBITh NMPEI0KEeHa penojaBaTeaeM Wik BEIOpaHa CaMUM CTYIEHTOM.
4 Gajia BBICTABIISIETCS, €CJIU padOTa BHIMOJIHEHA CTYJIEHTOM B ITIOJIHOM 00bEME U CaMOCTOSITENBHO.
JlonmyckaeTcsi OTKJIIOHEHHE OT HEe0OXOAMMOM MOCIEeN0BATENbHOCTH BBIIIOJHEHUS, HE BIMAIOLIEE Ha
NPaBUIBHOCTh KOHEYHOTO pe3yibTaTa (epecTaHOBKa ITYHKTOB TUIIOBOTO IJIaHA TIPU XapaKTEPUCTHUKE
OTJENIbHBIX TEPPUTOPUIN WU CTPAH U T.11.).

Hcnonp30BaHbl  yKa3aHHBIC MPENoaBaTeNieM HMCTOYHUKM 3HAHWM, BKIIIOYas CTPAHMIBI atiaca,
TaOJIULIBI U3 NMPUIIOKEHUS K yU4eOHUKY, CTPAaHUIIB U3 CTaTUCTUYECKUX cOOpHMKOB. Pabota mokasana
3HaHHE OCHOBHOTO TEOPETHYECKOTO MaTepHajia W OBJIAJACHHE YMEHHUSMH, HEOOXOIMMBIMH JIJIs
CaMOCTOSITEJIFHOTO BBINIOJHEHUsI paboThl. JlOIyCKaloTCss HETOYHOCTH M HEOPEKHOCTh B 0(hOPMIICHUU
pe3yabTaToB PabOTHI.

3 Oamna BbICTaBiIAETCS, €ciu paboTa BHINOJNHEHA W OQOpMIIEHA CTYACHTOM C IOMOIIbIO
IpenoaaBaTesiss WM XOPOIIo MOATOTOBIECHHBIX U YK€ BBIITOJHUBIIMX Ha "OTIMYHO" AaHHYIO paboTy
cTyaeHToB. Ha BbImosHEeHHE pabOThl 3aTpau€HO MHOIO BpPEMEHHM (MOXKHO JaTh BO3MOYKHOCTh
nonenath pabory nmoma). CTyAeHT TMOKas3ayl 3HAHWSA TEOPETHYECKOTO Marepuajia, HO HCIBITHIBAI
3aTpyAHEHUS NPH CaMOCTOSATENIBHOW paboTe ¢ KapTaMH aTjiaca, CTATUCTHMYECKUMM MaTepHajaMH,
reorpaMuecCKUMI HHCTPYMEHTAMH.

2 Gania BBICTABIISIETCS B TOM Ciydae, KOTJia CTYJIEHT OKa3aJiCsl HE MOATOTOBICHHBIM K BBITIOJIHEHUIO
3TOM paboTsl. [loayueHHbIE pe3yIbTaThl HE IO3BOJISIOT ClIeiaTh MPAaBUIBHBIX BHIBOJIOB U MOJTHOCTHIO
pacxonsaTcsl C TMOCTaBIEHHOM Ienbio. OOHApYKEHO IUIOXO€ 3HAHHWE TEOPETHYECKOro MaTepuaia U
OTCYTCTBHE HEOOXOIUMBIX YMeHUH. PykoBO/ACTBO M MOMOIIL CO CTOPOHBI MPEINOIaBaTesl U XOPOIIO
HOJTOTOBJICHHBIX CTY/IEHTOB He3(h(hEeKTUBHBI N3-32 TIIOXOW MOJATOTOBKU CTYACHTOB.

CTYI[CHT B TCUCHHUC CEMCCTpa AOJIKCH BbIIIOJIHUTH BCC IMPAKTUYCCKUC 3aIaHHA.
TecToBBIE 3aJaHUHA:

1. HeoOXoIuMBbIM BEIIECTBOM B KJIETKE, YUYACTBYIOIIMM ITOYTH BO BCEX XHMHUECKHUX
pEaKIusIX, SIBISCTCS:

1) nonucaxapun

2) MOJHIICTITH/T

3) MOJIMHYKJICOTHT

4) Bona

2. YrneBoAbl B KJIETKE BBITOIHSIIOT
1) TpanciopTHYIO (HYHKIHIO

2) TEpPMOPETYIISATOPHYIO

3) CTPYKTYpHYIO

4) KaTaIUTUYECKYIO

3. Ilpu pacieryieHun Kakux OpraHu4eckux BeuiecTs oopasyercs 38, 9 kJIx?
1) yrneBomoB

2) 6enkoB

3) KupoB

4) HYKJICHHOBBIX KHCIOT

4. OcHoBHas (PYHKIIHS KIETOYHOTO IICHTPA 3aKII0YaeTCs B:
1) Perymsiiinm sxu3HeeATEIbHOCTH KIETKH

2) buocunrese Oenka

3) YyacTuu B KJIETOYHOM JICJICHUU

4) Y nBoenuu JIHK

5. Bce yacTu KIIETKU CBSI3aHBI MEXKIY COOOH C MOMOIIBIO
1) o6on0ukn
2) siapa



3) nuTOIIIa3MbI
4) Bakyosnei

6. Ecnt B pacTUTENpHON KIIETKE HApyIIAeTCs CHHTE3 XJIOpO(HILIa, TO
1) B Hell mpekpalaeTcs CHHTE3 OPraHuYEeCKUX BEILECTB

2) oHa mepecTaeT AEIUTHCS

3) y Hee ycuIMBAeTCs MPOLIECC MOTJIOIECHHUS KUCIOpoa

4) ona morubaet

7. Beibepute mpaBUIIbHYIO IIOCJIEAOBATEIBHOCTD MIEpeiaun HH(YOpManH B porecce
CHHTe3a OeJKa B KJIETKE:

1) AHK — undopmanmonnas PHK — Genox

2) AHK — tpancnopraas PHK — 6emnok

3) pubocomanbnast PHK — tpancnoprhas PHK — 6enok

4) pubocomansaas PHK — JIHK — tpancnopraas PHK — 6enok

8. beJok B KJIETKE CUHTE3UPYETCS:

1) Ha pubocomax

2) B anpe

3) B nmu3zocomax

4) Ha rnaakoii sHA0IUIa3MaTHYECKON CETH

9. I'erepoTpodHbIE OPraHU3MBI CIIOCOOHBI:

1) [Tornomars COTHEYHYIO YHEPTHIO

2) BnuteiBaTh HEOPraHUYECKHUE BEIIECTBA U3 NIOYBBI

3) Ucnonb30BaTh TOIHKO TOTOBBIC OPTAHMYECKUE BEIIECTBA
4) Co3naBaTh OpraHUYECKHE BEIIECTBA U3 MUHEPATBbHBIX

10.K peakiusim sHEpreTHUeCKOro 0OMeHa OTHOCST:

1) OkwucneHue riaroKo3bl

2) PacTBopeHue coseil HaTpus B BOJE

3) Cunres Genka

4) ®orocuHTE3

11. Opranusm, reHOTHUIT KOTOPOTO COACPKUT OAMHAKOBBIE AJIJIEIM OJTHOTO T€Ha, Ha3bIBAIOT
1) rOMO3UTOTHBIM

2) rTuOpUIHBIM

3) reTepo3uroTHHIM

4) TOMHUHAHTHBIM

12. Hayka, uszy4aromas q8a ¢GyHIaMEHTAIBHBIX CBOMCTBA KUBBIX OPraHN3MOB
— HaCJIEJICTBEHHOCTh 1 U3MEHYHBOCTb, —

1) utonorus

2) Cenexiust

3) 'eneruka

4) DmOpuonorus

13. Pacmenienue ¢peHoTunoB B motoMctBe 9:3:3:1 Habm01a€TCS IPU CKPEIIIMBAHUH

1) AABBxAaBB

2) AABBXxaagBB

3) AABBxAaBB

4) AaBsxAaBsB

14. Y cobak uepHas mepceTth (A) TOMUHUPYET HAJ KOPUYHEBOH (), @ KOPOTKOHOTOCTH (B) —

HaJ| HopMaJibHOU JynHOM Hor (b). BeiOepuTte reHoTHI YepHO KOPOTKOHOTOM co0aKH,
reTepPO3UTOTHOM TOJIBKO MO MPU3HAKY JUIMHBI HOT.

1) AaBb

2) Aabb



3) AABb
4) AABB

15. Ykaxxute reHOTHI TeTePO3UTOTHON 0coOH
1) Aa

2) aa

3) AABB

4) aB

16. OrpanuuunBaomuM (HakTopoM AJIsl Pa3BUTHS KU3HHU B BEPXHUX CIIOSIX
1) armocdeps! sBISETCS

2) HA3Kasl TeMIiepaTypa

3) pa3pe’keHHOCTb BO3/1yXa

4) sxecTKOoe yIbTPa(HOIETOBOE H3ITYICHHE

5) HU3KOE JaBJeHUE

17. B3auMOBBITOJJHOE CYIIECTBOBAHHUE OPTaHU3MOB Pa3HBIX BUIOB — ITO:
1) XUIITHUYECTBO

2) HaxJICOHUYECTBO

3) cum6m03

4) KOHKypeHIUA

18.IIpoayiieHTHI B IIpoliecce KpyroBopoTa BEIIECTB
1) cuHTE3UpPYIOT OpraHUYECcKre BEIIecTBa

2) pa3nararoT OpraHMYECKUe BEIIECTBA

3) pa3znararoT MHHEpaJbHbIE BEIIECTBA

4) CUHTE3UPYIOT MUHEPAJIbHBIE BEIIECTBA

19. K xoncymenTam III nopsiaka oTHOCATCS
1) pacTuTenbHOsAHBIE

2) nepBUYHbIE XUILHUKU

3) BTOpUYHBIE XUITHUKH

4) KpOBOCOCYIIIHE

20. K rno0anpHbIM U3MEHEHUSIM B OHocepe oTHOCAT

1) 3arpsi3HEHNE MOYBBI B OT/IEIBHBIX PETMOHAX OTXOAaMHU CEIbCKOXO03HCTBEHHOTO MPOU3BOACTBA
2) 3arpsi3HEHHE BO3/1yXa OTXO/aMU IPOM3BOJICTBA B 30HE PACIOIOKEHHUS XUMUYECKOTO 3aBOjia

3) yHUUYTOXKEHHUE MOXKapaMH JIECONapKOBOH 30HBI TOPOa

4) cokpalieHue Ha TUTAaHEeTE 3a11acoB IPECHOM BOBI

21. IIpupoiHbIE TEPPUTOPHH, HA KOTOPBIX 3aIpPEIICHA XO35UCTBEHHAS JIESITEIbHOCTh YEJIOBEKa C
[[EJTbI0 BOCCTAHOBJICHHSI YMCIICHHOCTH TOIMYJISAIUNA PEAKUX BHJIOB PACTCHUN U KUBOTHBIX, OXPaHbI
(baopsl U GayHbI, TPEICTABIIOT COOO0H

1) arporieHO3bI

2) 3aM0BETHUKH

3) 60TaHMYECKHE CaJIbI

4) nmosie3alUTHBIE JIECHBIE MOJIOCHI

HNHcTpyKIus 0 BBINOJIHEHHIO.
[Tpu BBITIOJHEHUHM TECTOBBIX 3a/JaHUN OOYYAIOLIUICS TOJDKEH BBIOPATh OJUH KM HECKOJIBKO
BEPHBIX OTBETOB U3 MPEJIOKEHHBIX BAPHAHTOB.
Kpurepuu onenuBanus:
- 5 0asI0B BBICTABIISICTCS, €CIIU MPaBUIIbHBIE OTBETHI AaHbl Ha 85-100% Bompocos
- 4 Gajuta BBICTABIISICTCS CTYJICHTY, €CIIM IPABIIILHBIC OTBETHI JaHbl Ha 65-84% BompocoB
- 3 Oajuia BBICTABIICTCS CTYJEHTY, €CIIM IPaBUIIbHBIE OTBETHI AaHbl Ha 50-64% Bompocos



- 2 Oanna BBICTABISIETCSl CTYACHTY, €CJH MPaBUJIbHBIE OTBETHI JaHbl Ha MeHee 50% TecTOBBIX
3aJaHui

TeMbl TOKJA0B O JUCHUILJIMHE BHuogorus:

AHTUOMOTHUKY U 3/JOPOBBE YEJIOBEKA: MPABJa U BHIMBICEIL.
Brnusinue BraxHOCTH BO3/IyXa U aTMOC(HEPHOTO JaBJICHUS HA 3JJ0POBBE YEIOBEKA.
['11r0TEH 1 310pOBbE YEIIOBEKA.
Bupycsr - 6ena 21 Beka.
Binusinue cTpeccoB Ha 3710pOBbE YEJIOBEKA
HckyccTBeHHBIC OpraHbl - MpobemMa U MePCIeKTUBBIL
MoHas onexia u 310pOBBE.
[Iponece sBomtoru 6rnochepsl.
O30HOBBIE ABIPBI: YTPO3a U PEATLHOCTD.
. CoBpeMeHHbI€ B3IJIsA/Ibl HA IPUPOLY CTAPEHUSI.
. CTBOJIOBBIE KJIETKH U BBIpPAIIMBAHUE OPTaHOB U TKaHEH.
. @aKTOPBbI, BAUSIOMIKE Ha PA0OTOCTIOCOOHOCTh U YTOMJICHHE B y4eOHOM MpoIIecce.
. Bmusinue TabayHoro JpiMa Ha OPraHu3M YelloBeKa.
. biin3Hensl — moxXoXu win HeT?
. 3o0Tepanus — BbIyMKA WJIH PEaTbHOCTh?
. Kode — Bpen unum nonp3a?
. AJneprus Kak nposiBJI€HHE UMMYHOIe(UITUTA.
. ButamuHbI 1 MX POJIb B OpraHu3Me YeoBeKa.
. Hayunsbie u aTueckue nmpoOieMbl KIOHUPOBAHUS.
. BererapuaHcTBO: «32» U «IIPOTUBY
. I'MO: niuma Oyaymero uitd pucK JIst 310POBbsi?
. lo6aBKu, KpacuTeIu U KOHCEPBAHTHI B MUIIEBBIX MPOIYKTAX.
. Mup HaHOTEXHOJIOTUH - BO3MOXXHOCTH IPUMEHEHUS B OMOJIOTUH U MEHIIUHE.
. [lectunnibr — HEOOXOAMMOCTD UITK Bpen?
. ACCOPTUMEHT pacTeHH, TPUMEHSIEMbIX ISl 03€JICHEHHsI BHYTPEHHETO UHTEPhepa U UX
IIOJIE3HBIE CBOWCTBA.
26. IIpoTeoMuka, TeHOMUKa, META00JIOMHUKA - HOBbIE HAMIPABJICHUS B OMOJIOTHH.
27. Yto cKphIBaeTCA B Halllke yasi?
28. Dkonoruueckas 6uorexHoaorusi. OCHOBHbIE TEHICHIINH Pa3BUTHSL.
29. IlepcnieKTUBBI CENEKIINN KaK pElIeHHE TTI00aJbHBIX 3KOJOTHYECKUX MPOOIIEM.
30. buopuT™MBI — BHYTpPEHHHUE Yachl yeloBeKa. BHOPUTMBI KU3HU.
31. beiToBBIE OTXO/IBI UeNOBeYeCTBA. Kak cracTUCh OT Mycopa.
32. Vcnionp3oBaHuUe EKapCTBEHHBIX PACTEHHM HAIIETO Kpasl.
33. AHTHOMOTHKHU — MOIITHOE OPY>KHE COBPEMEHHOW MEUITIHBI.
34. benku Kak OCHOBA >KH3HHU.
35. buonoruyeckas poyib KAPOTUHA U KAPaTUHOUJIOB.
36. MlcKycCTBEHHBIE KUPBI - YIPO3a 340POBBIO.
37. Caxap u caxapO3aMEHUTEIM: 3a U IPOTHUB.
38. DyleKTpOHHbIE CUrapeThl. BiusHue Ha OpraHu3M YelIoBeKa.
Kputepuu ouennBanus:

5 0an110B BBICTABJSAETCSH, €CIU JIOKIAJ COACPKUT COOCTBEHHBIE B3IVIAAbI OOYydalOLIErocs Ha
npobieMy, oOydaromuiicss TIyOOKO M IOJIHO PAcCMOTpEN MHOTHATYIO MpobieMy, MoKas3al yMeHHue
BBIIETISATh TJIABHOE, aHAJIM3UPOBaTh, CyMel MPaBWIBHO OTOOpaTh (aKTUYECKUH Marepuan ajis
apryMeHTalllu, MMoKa3ajl YMEHUE CpaBHUBATh pedepupyeMble UCTOUHUKH, pa3HbIE TOYKH 3pEHUs, TeMa
HayyHO OOOCHOBAHA. JaHbl OTBEThl Ha JOMNOJHUTENbHbIE BOIpOChl. JlOoKiajg HamucaH MNpaBUIBHBIM
JUTEPATYPHBIM SI3BIKOM, TPAMOTHO O(OPMIICH.

4 0anja BBICTaBJIsIETCS, €CJIM JOKJIAJ COJIEPKUT COOCTBEHHBIE B3IVIAABI OOydYaromierocs Ha
npoOlieMy ¥ €ro BBICTYIJICHHE COMPOBOXKIAETCS AapryMEHTAlMell TOYKH 3pEHHs] HCTOPUKOB WITU
MNOJIUTHYECKUX JAesTeNel, HO He JaHbl OTBETHI Ha TOTIOJIHUTEIbHbIE BOIPOCHI.
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3 6ass1a BBICTABIISIETCS €CIM JAOKJIAl YACTUYHO COAEPIKUT COOCTBEHHbIE B3IVISL/IbI 00YYarOIErocs
Ha npobiieMy, B paboTe MPUBOAUTCS TOJIBKO OJIHA TOUKA 3pEHUs Ha MPoOsIeMy, CyTh IPOOJIEMbI pacKphITa
HE II0JIHOCTBIO; OTBETHI Ha JOIOJIHUTEIIBHBIE BOIIPOCH! HE IAHBI.

2 Gas1a BBICTABIIETCSA B TOM Ciydae, KOI/a IOJHATas MpodjeMa pacKpbiTa HEJOCTATOYHO IOJIHO,
HEe BCerJa MpaBWIBHO BBIAENSAETCS IJaBHOE, OeleH (akTWdeckuil Marepuan, Majo HCIHOJIb30BAHO
JIOTIONIHUTENBHON suTepaTyphl. Jlokinaa odopMieH HENpaBWIIBHO: HMMEIOTCS HapyIIEHUs JIOTHKH.
Hanwucan rpamotHo.

CTy,[[CHT B TCYCHHUC CECMCCTPA MOXKET IMOATOTOBUTL N0 2 JAOKJIad0B.

3. MeToan4yeckue MaTepuaJbl, ONpeAeasOIe NPoueIypbl OCHUBAHUS 3HAHMI, YMEHHN,
HABBIKOB U (WJIM) ONBITA [1eSITeIbHOCTH, XapaAKTePU3YIOIIHUX 3TaNbl POPMHUPOBAHUSA KOMIIETEHIIUH

[Iponienypa oOlEHUWBAaHUS 3HAHUM, YMEHMH, HABBIKOB M (MJIM) ONbITA JESITEIbHOCTH,
XapaKTepU3YIOUINX ATanbl (POPMUPOBAHUS KOMIETEHIIMH COCTOUT U3 TEKYILEro KOHTPOJIS.

Texymmii KOHTPOJIb YCIEBAEMOCTU IPOBOJUTCS C HCIOJIb30BAHUEM OLIEHOUYHBIX CpEICTB,
IPEJICTABJICHHBIX B I1. 2 JAHHOTO NPUJIOKEHUS. Pe3ynbTarhl TEKYLIEro KOHTPOJIS JOBOJSATCS A0 CBEACHUS
CTYJEHTOB JI0 IPOMEKYTOYHON aTTECTALMN U YUYNUTHIBAKOTCS MPU OLICHUBAHUM 3HAHWM, YMEHH, HABBIKOB
U (UJIM) OMbITA AEATEIHHOCTH.



IIpuiaoxenne 2

METOJIMYECKHUE YKA3ZAHUS J1J151 OBYYAIOIMXCS O OCBOEHMIO TUCHMUILIAHBI
(MOJYJIST)

OYVII. 08 buoJsorus

Meroanueckue yka3zaHusi Uil CTyJeHTOB mo ocBoeHuto gucuuiuinH OVYIL.08 buonorus sBnsitoTcs
4yacThio paboyeil mporpaMmbl AUCHUILIINHBI (IPUIIOKEHHEM K paboyeil mporpamme).

PaGouast mporpaMMa TUCIUIUIMHBI YTBEPKIAETCS JUPEKTOPOM KOJUIC/DKA ISl U3YUYCHUS IUCIUTUIMHBI
OVII.08 buonorus. OmpexaenseT Lenu M 3a7auyd JUCHUIUIMHBL, (QOpPMHUpyEMble B XOAE €€ H3yueHUus
KOMITETEHIIMHM U UX KOMIIOHEHTHI, COJIep)KaHue U3yuaeMOro MaTepuana, BUIbl 3aHATUN U 00BEM BBIICTISEMOTO
y4eOHOT0 BpEMEHH, a TAaK)Ke TOPSIIOK U3ydeHUs U npenoaaBanus yaeonoi qucuurummabl OYI1.08 buomorus.

Paboras ¢ paGoueit mporpamMmoii TUCIUILTHHBIL, HEOOXOUMO 0OpaTUTh BHUMAHHUE Ha CIIEAYIOIICe:

— HEKOTOpbIe pazaenbl Wik TeMbl nucuurinabl OYI1.08 bruonorus He pasOuparorcs Ha JISKIUAX, a
BBIHOCSATCSL HA CAMOCTOSTEIBHOE W3YYCHHE I10 pPEKOMEHAyeMOW y4eOHOW muTepaTtype U Yy4eOHO-
METOJUYECKIM pa3paboTKam;

— COJIepKaHUE TEM, BBHIHECEHHBIX HA CAMOCTOSITEIHLHOE H3Y4YEHHUE, B 00513aT€IbHOMIIOPSAJIKE BXOAUT
COCTaBHOM YacCThIO B TEMBI TEKYILIETO U MPOMEKYTOYHOTO KOHTPOJIS;

JIJ1st TOATOTOBKY K TEKYIIEMY KOHTPOJIO CTYJIEHTHI MOTYT BOCIIOJIb30BaThCSl OLIEHOUYHBIMU CPEACTBAMHU,
npeacraBieHHbIMA B [Ipunoxxennn 1 x padoueit nmporpamme aucuuruimabl OYI1.08 buomorus.

1. Onucanue nocjie10BaTEILHOCTH e CTBHIA CTy/IeHTa

[Ipuctynas x wsydenuro muctumuimabl OVYIL.08 buomoruss HeoOXomuMo B TEpBYIO OdYepe.b
03HAKOMUTHCSI CCOJIEPIKAaHUEM padoueil MporpaMMbl AUCHUILUINHBL, T1Ie B pasznene « CTpyKTypa U coepikaHue
JUCHUIUTMHBIL (MOAYJIS)» MPUBEACHO oOlee pacipeie]eHHe YacoB ay IMTOPHBIX 3aHATUNA U CAMOCTOATEIbHON
paboTHI 1O TeMaM AWCIUILINHBI U BUAAM 3aHITHH.

3anorom ycnemHoro ocBoeHus aucuuiuinabl OYI1.08 buonorus sBisieTcs mocCeneHre JIEKIIMOHHBIX
3aHSATUN W BBITIOJHEHHUE MPAKTUYSCKUX PabOT, TaK Kak MPOIYCK OJHOTO, a TeM 0oJiee HECKOJBKUX 3aHITHIA
MOXET OCJIO)KHUTh OCBOEHHUE Pa3/IelioB Kypca.

Jlexuin WMEIOT ULENBI0 JaTh CHCTEMATH3WPOBAHHBIE OCHOBBI HAYYHBIX 3HAHHWHI IO COJEPKAHHIO
muctuminHel OYI1.08 buonorus. [1pu n3ydennn u npopaboTKe TEOPETUYECKOT0 MaTepHraia HE0OX0AUMO:

— MOBTOPUThH 3aKOHCHEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHSATUU MaTepHal U JOMNOJHUTH €ro C y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOM TEME JINTEPATyPhl;

— IMpU CaMOCTOATEIBHOM M3YYEHUM TEOPETUYECKOM TEeMbl MOJATOTOBUTH KOHCIEKT, HCHOJb3Ys
pEKOMEH/IOBaHHBIE B pabodeld mporpaMMe JUCHUIUIMHBI JINTEPATYPHBIE HMCTOYHUKH W DJICKTPOHHBIC
o0pa3oBaTeNbHbIE PECYPCHI.

[IpakTrueckue 3aHATUS TPOBOJSATCA C LIENBIO YIUIYOJICHHUSI U 3aKpETUICHUs] 3HAHUH, MOJYyYEHHBIX Ha
JICKIUSX, B IPOLIECCE CAMOCTOSITENIbHOM PaboThI ¢ y4eOHOM TUTepaTypoil.

B xome mpakthueckoro 3aHATHS OOYYarONIMECs BBIMOJHSAIOT OJHO MPAKTUYECKOE 3aJaHue TOJ
PYKOBOJICTBOM IPETOAaBaTeNsi B COOTBETCTBUH C U3y4aeMbIM COJIEpKaHUEM Y4eOHOT0 MaTepuaia.

Brinonnenune o0y4arommMucs TpakTHYECKUX 3a/IaHUi HAMpPaBJIEHO Ha:

- 000011eH1e, CHCTeMaTH3alINI0, YTyOIeHne, 3aKperuieHne MOyUYeHHBIX TEOPETUUECKUX 3HAaHUM  TIO0
KOHKPETHBIM  TE€MaM  JIUCUHUILUINHBL

- (opmupoBaHuEe yMEHHI MPUMEHSTHh MOJYyUYEHHBIE 3HAHUS HAa MPAKTHKE, PealM3allhi0 eIUHCTBA
MHTEJUIEKTYAJIbHOM U IIPAKTUYECKOM JESTEIBHOCTH;

- BBIPaOOTKY MpPH PEIICHUHU MOCTABJICHHBIX 3a]a4 TAaKUX MPO(PECCHOHANIBHO 3HAYMMBIX KAauecTB, Kak
CaMOCTOSITEIIBHOCT, OTBETCTBEHHOCTD, TOYHOCTb, TBOpYECKasi MHUIIMATHBA.

2. CamocTosiTeIbHast paboTa CTyIeHTa
CamocrodrenbHas paboTa - 3TO BHUJ Y4eOHOH AEATeNbHOCTH, NMpeAHAa3HAYeHHBIH Uil MPUOOpETEeHUs
3HAHWUW, HABBIKOB U YMEHUH B 00beMe H3ydaeMoil AucUMILIMHBI cornacHo TpeboBanusaM PI'OC cpeanero
npogeccnoHaIbHOro 00pa30BaHusl, KOTOPBIM BBIMOIHAETCS OOY4YaIOUIMMUCSA WHAMBUIYAIbHO U MPENOaraer
aKTHUBHYIO POJIb CTYICHTA B €€ OCYIIECTBICHIH U KOHTPOJIE.
[{emu camocTOATENEHON PaOOTHI:



— CHCTEMaTH3alUs U 3aKPEIUICHHE IIOJIYYEHHBIX TEOPETHUYECKUX 3HAHUM U NPAKTUYECKUX YMEHUU
CTYJICHTOB;

— yrayOsieHue U paclIMpeHne TEOPETUUECKUX 3HAHUM;

— (dopMHUpOBaHHE YMEHHI HCIIOJIb30BaTh HOPMATHBHYIO, IIPABOBYIO, CIPABOYHYIO AOKYMEHTAIHIO U
CIELUAJIbHYIO JTUTEPATYPY;

— Pa3BUTUC MMO3HABATCIIbHBIX CIOCOOHOCTEN M aKTUBHOCTH CTYACHTOB!: TBOp‘IGCKOfI WHHUIIUATHUBBI,
CaMOCTOATCIIbBHOCTHU, OTBETCTBCHHOCTU U OPraHU30BAHHOCTHU;,

— (dopmupoBanue CaMOCTOSITEIBHOCTH MBIIILJIEHUS, criocoOHOCTEH K  CamMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpPEAIN3alLUY;

— BOCHUTaHHE CaMOCTOSITEIILHOCTH, KaK JIMYHOCTHOTO KauecTBa Oy IyIlIero CeluaiucTa;

— Ppa3sBUTHE UCCIEN0BATEIBCKUX YMEHUM.

CamocrostenbHas padbota cryaeHTta mo yueonou qucrurmumae OYI1.08 buonorus BeITOIHASTCS:

— CaMOCTOATCIIbHO BHC pacCllMCaHUA y‘-I€6HBIX 3aH5{THf/'I;
— C HUCIIOJIb30BaHUECM COBPEMCHHBIX O6pa3OBaTeHLHHX TeXHOJIOFI/Iﬁ;

— MapaJulesIbHO U BO B3aMMO/JICHCTBHUH C ayJUTOPHBIMU 3aHATHSMHU.

Bompocel, HE paccMOTpeHHBIE Ha JEKIUAX W MPAKTUYCCKUX 3aHATUSAX, HOJDKHBI OBITh H3yUYEHBI
CTyJICHTaMH B XOJI€ CaMOCTOSITEIbHOW paboThl. B Xome camocToaTenbHON paboThl KaKIBIM CTYACHT 00s3aH
MPOYUTATh OCHOBHYIO U JIOMOJIHUTEIBHYIO JIUTEPATypy MO MU3y4aeMoul TeMe, JOMOJHUTh KOHCHEKTHI JIEKIIHI
HEJIOCTAIONIUM MaTepHaioM. BBITMCKaMu M3 PEKOMEHJOBAaHHBIX MEPBOMCTOYHUKOB. BBIIETUTH HEMOHSATHBIC
TEPMUHBI, HAUTHU UX 3HAYEHUE B SHUUKIIONEIUIECKUX CIIOBAPSIX.

3. PexoMeHaalMu 110 padoTe ¢ JUTEPATYPOii U HCTOUHHKAMM

Paboty ¢ aureparypoil ciexyeT HauMHaTh C aHanM3a padodell mporpammbl aucrumIuHbel OYIL.08
buonorus, coaepxaneil ClIMCOK OCHOBHOW U IOMTOJTHUTEIbHOW JIUTEPATYPHI.

B ciyyae BO3HMKHOBEHHS 3aTpyAHEHUI B MOHMMAaHUHU y4yeOHOro Mmarepuaia cieayeT oOpaTUThCs K
JPYT'MM HCTOYHUKAM, TJI€ U3JI0KEHUE MOXKET 0Ka3aTbcs 00JIee TOCTYITHBIM.

Pabora ¢ nurepaTypoil He TOJBKO IOJIE3HA KaK CpPEICTBO Ooyiee TIIIyOOKOro H3y4eHHUs JoOon
mucuutuiael OYI1.08 bromnorusi, HO U SIBIISIETCSI HEOTHEMIIEMON YacThIO MPO(ECCHOHANBHON JAEATEIbHOCTH
OyAyIIero BbITyCKHHKA.
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