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Pacnpez[e.ﬂeﬂne YacoB JUCHMIIVIMHBI IO ceMecTpaM

Cemectp

(<Kypc>.<Cemectp Ha Kypce™) 1d.D)2(1.2) Htoro
Henens 16 23
Bun 3ansatuit VII| PIT | VII | PIT | vII PII

Jlexum 2 (2 12 |12 |4 |4
TIpakTuueckue 2 (2 12 |12 4 |4
Koncynpranuun
Wroro ayn. 4 (4 |14 |4 8
KonrakTHas paboTa 4 14 |14 |4 8
Cawm. pabora 32 |32 |56 |56 |88 |88
Hroro 36 136 |60 |60 |96 [96
OCHOBAHHE

denepalibHBIN TOCYTAPCTBEHHBIN 00pa30BaTENLHBIN cTaHIAPT cpenHero obiero oopazosanus (IIpuka3s
MunucrepcrBa obpazoBanus 1 Hayku Poccuiickoit @eneparmu ot 17 mast 2012 r. Ne413 «O0 yTBEep K IeHIH
(henepalibHOro rocyIapCTBEHHOT0 00pa30BaTEIBLHOIO CTAHIAPTa CPEAHETo 00IIero oopa3oBaHus (C
M3MCHCHHSMH M TOTOJTHESHUSIMU) )

Pabouas mporpamma cocTaBlieHa 10 00pa3oBaTeNILHON TporpaMme

HanpasneHue 40.02.01 [IpaBo 1 opranu3anus conuanbHOro obecredueHus st Habopa 2023rona
IIporpamma cpennero npodeccHoHaIbHOTO 00pa30BaHUS

Y4eOHbIN TUTaH YTBEPKIACH YIEHBIM COBETOM By3a OT 25.03.2025 mporoxoin Ne 10

Pabouas mporpamma cocTaBieHa Ha OCHOBE pabodeill MpOrpaMMbl YKa3aHHOW OUCLMIUIMHBI, YTBEPKICHHOH B
OOK ®I'BOY BO PI'DY (PMHX) ¢ ydeToM yCIOBHH peanu3alidi IPOrpaMMBbl CPEIHEro MpodeCcCHOHaTLHOTO
oOpa3zoBaHus, IeHCTBYIOIMX B [yYKOBCKOM HWHCTUTYT€ SKOHOMHUKH U TmpaBa (¢unuan) ¢deaepaabHOro
rOCYJapCTBEHHOTO OIODKETHOrO 00pa3oBaTENIbHOTO YUYPEXKICHHS BBICHIETO 00pa30BaHUS

TOCyapCTBEHHBIN SKoOHOMUYecknid yauBepcuteT (PMTHX)»

IIporpammy cocraBuim: mpenogaBarenu ['eopruesckas E.E., Komaposa A.U.

[Ipencenarens [IMK: bBypakosa JL.I'.

Paccmotpeno Ha 3acenanuu LIMK ot 25.03.2025 r. npoTtokoin Ne 3

«PocToBckuii



1. HEJIX OCBOEHUMA JUCHUTIINHBI

1.1]- ocBOeHHE 3HAHHI O OMOJIOTHUECKUX CHCTeMaX (KJIeTKa, OPTraHU3M, BUJ, SKOCUCTEMA); UCTOPUH Pa3BUTHSI COBPEMEHHBIX
MPEICTABICHUI O XXHBOH MPHUPO/IE; BBIIAIOIINXCS OTKPBITHAX B OMOJIIOTHUECKON HAyKe; POJIH OMOJIOTHUECKON HAYKH B
(hopMUPOBaHHY COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MUPa; METO/IaX HAyYHOTO TO3HAHMS,

1.2]- OBJIAICHNUC YMCHUAMHU 000CHOBEIBATH MECTO U POJIb OMOJIOTMUCCKUX 3HAHUH B HpaKTH‘IeCKOﬁ JACATCIIbHOCTH JIIOﬂeﬁ,
PasBUTHN COBPEMEHHBIX TeXHOJ’IOFHﬁ; IIPOBOAUTH Ha6J'I}O,I[eHI/I}I 34 OKOCUCTCMaMH C IICIIBIO UX OIMMUCAHUA U BBISIBIICHUA
€CTCCTBCHHBIX U aHTPOIIOI'€HHBIX HSMCHGHHﬁ; HaxXOJUTh U aHAJIM3UPOBATH I/IH(i)OpMaIlI/IIO 0 XXHBbIX 06’I>€KT3X;

1.3|- pa3BuTHe 1MO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B mporiecce N3y4eHus
BBLIAIOMIUXCS JOCTXKEHUI OHOJIOrMH, BOLIEIINX B O0LIEYEI0BEUECKYIO KYIbTYPY; CIOXKHBIX U IIPOTUBOPEUUBLIX ITyTeH
Pa3BUTHS COBPEMEHHBIX HAYUHBIX B3IJISJIOB, HIEH, TEOpUi, KOHIENINH, pa3IMYHbIX TUIIOTE3 (O CYLITHOCTH U
IPOUCXOXKICHUY J)KU3HH, YeJIOBEKa) B X0/€ padOThI ¢ pa3InuHBIMU HCTOYHUKAMU HHPOpMALIUH;

1.4|- BocniuTanue yOSIKICHHOCTH B BO3MOKHOCTH [O3HAHMS KUBOI IPHPO/IBI, HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHUS K
MPUPOJIHOM cpelie, COOCTBEHHOMY 3/I0POBbBIO; YBAKCHHUS K MHEHHIO OIIIOHEHTA MPH 00CYKICHUN OHOIOTHISCKUX
npooeM;

1.5[- ucrionp3oBaHue NPUOOPETEHHBIX 3HAHUN ¥ YMEHHUH B TIOBCEIHEBHOM JKU3HH ISl OLIEHKH MOCIIECTBUN CBOEH
JIeITETLHOCTH 10 OTHOIICHHUIO K OKPY’KaIOILEeH cpelie, 3A0POBhI0 IPYTHX JTI0AeH H COOCTBEHHOMY 3I0POBBIO;
000CHOBaHUS U COOIIIOZCHUS MEp MPOPUIAKTHKH 3a00JI€BaHUI, IPAaBUII IOBEACHUS B IIPUPOJIE.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Huxn (pazgen) OOIL: |OYI[

2.1|TpeGoBaHus K MpeaIBapUTEIbHOI NOAT0OTOBKE 00y4Yalomerocs:

2.1.1|u3yuenue yueOHol quciuminibl «buonorusy 6azupyercs Ha 3HAHUAX 00Y4aIOIUXCS,TOTYyUYCHHBIX IIPH U3YYEHHH
Ononoruu, XxuMun,pU3UKH, reorpaduy B OCHOBHOI MIKOJIE.

2.2| I cuuIMHbI U MPAKTHKH, VIS KOTOPBIX 0CBOEGHHE IAHHOM THCHMILUIHHBI (MOIYJIs1) HEO0X0AMMO KaK
npeaulecTByloLee:

2.2.1|PannonansHO€ TPUPOIOTIOIH30BAHIE

2.2.2|Oxpana okpy>karolel cpeasl U 310pOBbs TI0AeH

3. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSA JUCHUILIJINHbI

3.1 3narnb

- MeCTO M POoJib GHOJIOTHH B CHCTeMe HAYYHOT0 3HAHUS; PYHKIIMOHAJIBHON IPAMOTHOCTH YeJIOBeKa /Uil peleHust
JKU3HEHHBIX NPo0.J1eM;

- MeCTO M POoJib GHOJIOTMH B CHCTeMe eCTECTBEHHBIX HAYK, B ()OPMHPOBAHMHU COBPEMEHHOI eCTeCTBEHHOHAYYHOI KAPTHHBI
MHPa, B TO3HAHMH 3aKOHOB MPHPOABI U PELIEHUH KU3HEHHO BaXKHBIX COMUATBHO-3THYECKUX, IKOHOMHUYECKHUX,
YeJIOBEYeCTBA, a TAKIKE B PelIeHHH BOMPOCOB PAIIMOHATLHOTO PHPOIONO0IL30BAHNS, B (JOPMHPOBAHUH IIEHHOCTHOTO
OTHOWLIEHHS K PUPO/ie, 00IECTBY, YeT0BEKY;

- BKJIAJ] POCCHIICKIX M 3apy0eKHBIX YYeHBIX B Pa3BHTHE OHOJIOTHH;

3.2 Ymerh

- YCTAHABJIMBATH B3aMMOCBSI3U MKy CTPOeHHeM U (yHKIMSIMH: OPraHOM/I0B, KJIETOK Pa3HbIX TKaHeil, opranamu u
CHCTEMAaMHU OPraHOB Y PACTEHMI, ’)KHBOTHBIX H YeJ0BeKa; MexK1y dTalaMi 00MeHa BeLleCTB; 3TallaMi KJIeTOYHOr0 IHKJ/I1a i
JKH3HEHHBIX IIMKJIOB OPraHU3MOB; 3TalaMH SMOPHOHAIBLHOI0 PA3BUTHS; TEHOTHIIOM U ()eHOTHIIOM, (PeHOTHIIOM U
(akTopamu cpeabl 00MTaHUS; IPOLECCAMH 3BOTIOLNUHN; ABHKYIIUMH CHIaMH AHTPOIOreHe3a; KOMIIOHEHTaMH Pa3JIMYHbIX
IKOCHCTEM M NPUCIOCO0JIeHUSMH K HUIM OPraHH3MOB;

- HCII0JIb30BATH COOTBETCTBYIOIIME APTYMEHThI, 0H0JIOTHYeCKYI0 TePMUHOJIOTHIO H CHMBOJIMKY JJI1 I0KA3aTe/IbCTBA
POACTBA OPraHU3MOB PAa3HbIX CHCTEMATHYCCKHX I'PYII; B3AaHMOCBS3H OPraHHU3MOB H Cpelbl 00MTAHHUS; ¢JUHCTBA
YeJI0BeYeCKHX pac, He00X0AMMOCTH 310POBOro 00pa3a KM3HH, COXPAHEHUs Pa3HO00Pa3Hsi BUAOB H DIKOCHCTEM KaK yCJOBUS
€OCYIIeCTBOBAHMS IPHUPO/IbI H YeJI0BeUeCcTBA;

3.3 Baagern

- CHCTEMOii 3HAHUIi 00 OCHOBHBIX METOaX HAYYHOI'0 MO3HAHHUS, MCIO0JIb3YeMBbIX B OHOJIOTHYECKHX MCCJIEOBAHUAX KMBBIX
00BEKTOB M IKOCHCTEM (OMHcaHue, U3MepeHne, PpoBeieHne HA0II0eH!IT); C0c00aMHU BhISIBJIEHUS U OLIEHKH
AHTPONOTreHHbIX M3MEHEHMIT B IPUPOJIE;

4. CTPYKTYPA U COJEPKAHUE JUCLHUIIIMHBI (MOLY.JIS)

Kon HanmeHoBanue pa3aenos u TeM /Bua | Cemectp /| Yacos | Kommneren- | JlutepaTtypa IIpumevyanne
3AHATUSA 3aHsTHS/ Kvbe uun

Pazgen 1. YHEHUME O KJIETKE




1.1

Beenenne. buonorus kak Hayka. Otpaciu
OHOJIOTHH, €€ CBSI3H C IPYTHMH HayKaMH.
OOBeKT M3y4eHUs] OHOIOTHUH — KUBAst
npupoja. Poss Guonoruyeckux reopui,
uzeit, runore3 B GopMHPOBaHUH
COBPEMEHHOMI €CTECTBEHHOHAYYHOM
KapTHHBI MHpa.

MeTo/1p1 TO3HAHMS )KUBOH MPUPOJIEI.
OTnuuuTeNbHbIE IPU3HAKY KUBOK
IIPUPOABIL: YPOBHEBAs OpPraHU3aLUs U
9Bosto1MA. OCHOBHbIE YPOBHU
OpraHu3alK )KUBOH MPUPOIBIL.

/JTex/

JI1.2 JI1.1J12.3
010323354

VYcTHBIH ompoc

1.2

Hutonorus — Hayka o kietke.Passurue
3HaHuii o kierke (P.I'yk, P.Bupxos,
K.boap, M.1lneiinen u
T.IlIBanH).Knerounas teopus.
XuMHUUecKast OpraHu3aIys KICTKH.
Opranudeckue 1 HeOpraHudeckue
BEILECTBA KJIIETKH U JKUBBIX OPIraHU3MOB.
benxwu, yrieBoipl, TUNHUIbI, HyKIEHHOBBIC
KHCJIOTBI U X POJIb B KIIETKE.

/Cp/

JI1.2 J11.1J12.2
J2.3
01023354

Coo0ienue,
YCTHBIH OIIPOC.

1.3

CrpoeHue U (HYyHKIUY YacTel U
OpraHouzioB KieTku. OCHOBHBIE YaCTH U
OpTaHOM[BI KJIETKHU, UX (YHKINY;
CrpoeHue U GYHKIMU XPOMOCOM.

JIHK — HOCcuTenp HaclIeICTBEHHOH
undopmaryu. ¥Yasoenue monexynsl JJHK
B KJIETKE. 3HaU€HHE TIOCTOSHCTBA YNCIIa U
(hOpMBI XPOMOCOM B KJIETKaX.
ComMaTHU4ecKue U MOJOBBIE KIETKU.
JIMIIOUAHBIH U TaTIOWIHBIH HAOOPHI
xpomocoM. ['oMonornynslie u
HETOMOJIOTUYHBIE XPOMOCOMBI.

/Cp/

J1.2 J11.1J12.2
2.3
01223354

VYerHslii onpoc,
TECTOBBIH
KOHTPOJIb

1.4

MHoroobpasue kieTok. J{osepHeie u
sSZIEPHBIE KIICTKU. BHPYCHI — HEKJIETOUHbIE
(dopmbl

[TpokaproTHYECKHE OPTaHU3MBI M UX POJIb
B OHoLeH03aX. BUPYChI — HEKIIETOUHBIE
¢dopmbl. Mepbl TpoHITaKTHKA
pacnpocTpaHeHHs] BUPYCHBIX
3aboseBanuii. [Ipodunakruxa CITN/]a.
/Cp/

J1.2 J11.1J12.2
2.3
01023354

TECTOBBIN
KOHTPOJTb

1.5

OOMEH BELIECTB U IPEBPAILEHUS SHEPTUH
B KJIETKE. DHEPreTHUECKHI 0OMEH, ero
sTanbl. bposkeHue u npIxaHue.
®orocunres. CBeToBas U TeMHOBas (a3bl
¢dorocunTe3A.

/Cp/

J1.2 JI1.1J12.2
J2.3
01323354

TecroBsri
KOHTPOJIb.

1.6

Bbuocunres 6enka. I'en.CBoiicTBa
TEHETHYECKOTO Koa. DTanbl OMOCHHTE3a
6enka. /Cp/

J1.2 JI1.1
J1.1J12.2 J12.3
0103023354

YcTHBIH ompoc.

1.7

Pa3zmuoxenne oprannzmoB.IlonoBoe u
Oecronoe pa3MHOXKeHUe. JKU3HEHHBIN
LUK KJIeTKu: uHTepdasza u Mutos. dazbl
MuTO3a.Meiio3, ero (asel. Pazsutne
ITOJIOBBIX KJICTOK Y paCTCHI/Iﬁ " )KNBOTHBIX.

/Cp/

J1.2J12.3
JI1.1 J11.1J12.2
01032

1.8

WunnBuayansHOE pa3sBUTHE OPTaHU3MA.
OMOpUOHAIBHBIN 3Tall OHTOTEHE3a, €ro
OCHOBHBIC cTaauH. bruoreneTnueckmii
3akoH.Oprasnorenes. [TocTamOproHanbHOE
pasButHe. PenponykTuBHOE 310pOBbE
yenoseka. /TIp/

JI1.2 JI1.1
JI1.1J12.3
92




Paznen 2. PASMHOKEHUE U
NHANBUAYAJIBHOE PASBBUTHUE
OPI'AHU3MOB

2.1 IMpakTuyeckas pabora Nel. Habmonenue u JI1.2 J11.1J12.2
CpaBHEHHE CTPOEHHS KJIETOK pacTeHUIl 1 J12.3
YKUBOTHBIX IO TOTOBBIM 213232334
Mukponpenaparam. /IIp/
2.2 [Ipaktndeckas padora No2. Pemienue J1.2 J11.1 TECTOBBIN
3ayau o Teme: "bruocunTes 6enxa" /Cp/ J1.1J12.2 J12.3 KOHTpPOJb,
2010232354 YCTHBIN OITPOC
23 [Mpaktnueckas padora Ne3.Perymnsuus JI1.1J12.3 MMCHbMEHHBIE
¢byHKIMI Ha ypoBHE KieTKU. Opranusm - 0103023354 OTBETHI HA
enunoe 1enoe. Heitpo-rymopansHas BOTIPOCHI.
perynsinus. /Cp/
24 IMpakTuueckas padora Ned. CpaBHeHHUE JI1.2 JI11.1J12.3
MIPOIIECCOB PA3BUTHUS ITOJIOBBIX KIJIETOK Y 2105203354
pacTeHuii 1 KUBOTHBIX. /Cp/
2.5 [Ipaktiaeckas pabora Ne6. BeisiBnenne JJ1.2 J11.1
IPU3HAKOB CXO/CTBA 3apOJbIILIEH J1.1J12.2 J12.3
YEJI0BEKA U IPYTMX MIIEKOIMUTAIOIINX KaK D1 52 D3 D4
JIoKa3aTenbCTBO ux pojactea. /Cp/
2.6 [Ipaktuaeckas pabora Ne6. BeisiBnenne J1.2J12.2
NPU3HAKOB CXO/ICTBA 3apOJbIIIEH JI1.1JI1.1J12.3
YeJI0BEKa U JPYTUX MIIEKONIUTAIOIMX KaK 0192
JIOKA3aTeNbCTBO ux poacrea. /Cp/
2.7 CocraBlieHre Ta0Iul[ 10 OCHOBHBIM BUIAM JI2.3 J11.1
Butamuuos, 'opMoHOB, pepMeHTOB 1 UX JI1.1J12.2
Ouosiornueckast pojb B €]
(GYHKIMOHUPOBAHUU OPraHU3Ma B I1ETIOM
KaK CaMOperyJupyonencs u
caMopa3BHUBAIOIIEHCs OHONOTHYECKON
cucremsl /Cp/
Pazgen 3. OCHOBBI TEHETUKHU U
CEJIEKIIUHN
3.1 [IpakTiaeckas pabora Ne 7OcHOBBI JI1.2J12.2 J12.3
YUYEHUS 0 HACJIEICTBEHHOCTH U 010323354
W3MEeHYUBOCTH. ['eHeTnKa — Hayka o
3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH U
WM3MEHYUBOCTH OpraHu3MoB. I'. Mennens
— OCHOBOIIOJIO)KHUK T€HETHKH.
I'eneTnueckas TEPMUHOJIOTHUS U
CHUMBOJIMKA.3aKOHBI T€HETUKH,
ycranoBneHHble [. Menaenem.
MonorubpuaHoe u AUruOpuaIHoe
CKpelrBaHne XPOMOCOMHAs TEOPHs
HaclieIcTBeHHOCTH. B3aumopeiicteue
reHoB. /Cp/
3.2 [IpakTiaeckas pabora Ne 8. CocraBienne JI1.1J12.3
MPOCTEHIINX CXEM MOHOTHOPUIHOTO U 213232334
JUrHOpUIHOro cKpemuBanuil». /Cp/
33 [Ipaktnueckas padora Ne§.I'eneTrka noma. JI1T.2 JI1.1J12.3
CrieruieHHOE ¢ TI0JIOM HacJleI0BaHHUE. D122 23 54

3HaueHHe TEHETUKH ISl CEJIEKIIUN U
MenunuHbl. HacnencTBeHHbIe 00JIe3HN
YeJI0BEKa, UX IPHYMHBI 1
npodunaktuka.l'eneTrka nomua.
CuerieHHOe ¢ I0JI0M Haclle0BaHue.
I'enernka yenoseka.Hacnencrsennsie
0O0JIe3HHU YeNIOBeKa, UX IPUUUHBI U
npodunakTuka. 3aKOHOMEPHOCTH
U3MCHYHUBOCTH U €€ BI/IZL])I.POJ'I])
COBPEMEHHBIX I'€HETHYECKUX
WCCIIEIOBAaHUM B MEANIIMHE,CENEKINH U
9BOJIIOIIMOHHBIX Ipoleccax. Pemenne
TeHEeTUYECKHX 3a/1a4. Ha HACJIeJOBAaHHE
cuerieHHoe ¢ nosoM. /Cp/




34

[Ipakruueckas padora Ne9. Buybt
MyTanuii, ux npuauHel. HacienoBanue
IPYII KPOBH U pe3yc-GhaKkropa.
HacnencreeHHbIe 00JIC3HN YeIoBeKa, HX
MpUYKHBI U ipo¢unaktuka. /Cp/

J1.1J12.2 J12.3
010323354

35

IMpakTudeckas pabora Nel0. OcHOBBI
CENeKIINU.METOIBI CENIEKIHH:
ruOpUIU3aLUsl U UCKYCCTBEHHBIN 0TOOD.
OCHOBHBIE JOCTHXXEHHS COBPEMEHHOM
CENeKINH KyJIbTypPHBIX PaCTCHHUMH,
JTIOMAIIHUX )KUBOTHBIX U
MUKpOOpTraHn3MoB.broTexHomorus, ee
JTIOCTHXKEHHSI U TIEPCTICKTUBBI PA3BUTHSL.
OTHYECKUE aCIIEKThl HEKOTOPBIX
JOCTHKEHUH B OMOTEXHOJIOTHH.
KnonupoBaHue >KUBOTHBIX (TIpOOIIEMBI
KJIOHUPOBAHUS YesioBeKa). AHAIN3
(benoTunuueckoit uameHunuBocTH. /Cp/

J1.2 J11.1J12.2
J2.3
010323354

3.6

IMpakTudeckas padora Nell.BrisiBieHue
MYTareHOB B OKpY:KaloIleH cpene u
KOCBEHHasI OIIEHKa BO3MOKHOTO UX
BJIMSIHUSL HA OPIaHU3M U PEIPOJYKTHBHYIO
¢yukuuto. /Cp/

JI1.2 JI1.1J12.3
0103023354

3.7

IToaroroBka Jloknagos no Teme
"CoBpeMeHHBIE METOBI CENIEKIINN
pacTeHuii U )KUBOTHBIX. buoTexnonorus,
ee JIOCTIDKEHUS U MIePCIICKTUBBI Pa3BUTHSL.
I'MO. Otudeckue acreKkThl HEKOTOPBIX
IOCTHXKCHUH B OMOTEXHOJIOTHH.
KrnonupoBaHue >KUBOTHBIX (TIPOOIIEMBI
KJIOHUpOBaHus yenoBeka) /Cp/

10

J1.2 JI1.1
J1.1J12.2
€|

Paznen 4. MPOUCXOXIAEHUE 1
PA3BUTHUE )KU3HU HA
3EMUIE.BOJIIOIIMOHHOE
YYEHHE.

4.1

ITpakTuyeckas padora Nel2. Ananus u
OLIEHKA PA3JIMYHBIX THIIOTE3
IPOUCXOXKICHUS KU3HU. [Ipoucxoxaenue
Y HayaJIbHbIE JTAllbl Pa3BUTHUS JKU3HU Ha
3emiie. 'UNOTE3bl NPOUCXOKACHUS KU3ZHH.
W3yyenne 0CHOBHBIX 3aKOHOMEPHOCTEHN
BO3HUKHOBEHUS, Pa3BUTHS H
CYIIECTBOBAHMS )KU3HU Ha 3eMIIe.
VYco)KHEHnE JKUBBIX OPraHU3MOB B
nporecce dBoTOINH. MHOTrooOpasue
’KHMBOT'O MUpa Ha 3eMJjie U COBPEMEHHas
ero opranu3anus /Cp/

JI1.2J12.3
01023354

4.2

IMpakTuyeckas padota Nel3.
ITpucnocobneHue OpraHu3MoB K pa3HbIM
cpenaM oOuTaHus (BOHOM, HA3EMHO-
BO3/YIIHOMW, TOYBEHHOH). McTopust
Pa3BUTHS 3BOIIONMOHHBIX HIeH. 3HaUeHNE
padot K.JIunues, XK.b.Jlamapka B
Pa3BUTHHU 3BOJIOLIUOHHBIX UEH B
OHOJIOTHH. DBOJIIOIMOHHOE yueHue Y.
Japsuna. EctectBennslii ot6op. Ponb
HBOJIFOLOHHOTO Y4eHHUs B (JOpMUpOBaHIN
COBPEMEHHOU €CTECTBEHHO-HAYTHOMH
KapTuHbI Mupa. /Cp/

J11.2J12.3
0135233 54

43

[Mpaktuueckas padora Nel4.
MHEKpPO3BOITIOIHS ¥ MaKPOIBOJTOIIHS.
KoHuenmys Buaa, €ro KpUTEPHH.
[Nonynsanust —CcTpyKTypHas €AMHULIA BUAA
Y 9BOJIOLUH. JIBIDKYIIUE CHIIBI SBOJIOLHH.
Omnwcanue ocodel OTHOTO BHA TI0
Mopdosorudeckomy kpureputo. /Cp/

J1.1J12.2
010323354




4.4

CuHTteTH4ecKas TeOpHs SBOJIIOLIUY.
MuxkposBommorusi. CoBpeMeHHBIE
npeacrasieHus o sunooodpazosanuu (C. C.
Yersepukos, 1. 1. IlImanbraysen).
JloxazarenbctBa sBomonnu.CoxpaHneHne
6MOJIOrYeCKOro MHOT000pasus Kak
OCHOBA YCTOIYHBOCTH OGHOC(hEPH 1
MIPOTPECCUBHOTO €€ pa3BUTHUs. [IprarHbI
BBIMHpPaHHUs BUIOB. OCHOBHBIC
HAaIpaBJIeHHs 3BOJIIOIIMOHHOTO TIporpecca.
buonoruueckuit nporpecc u
ouonoruueckuii perpecc. /Jlex/

10

J1.2 J12.3)12.2
01032

Paszpea 5. NPOUCXOKIEHUE
YEJIOBEKA

5.1

IMpakTuyeckas pabora NelS.
AHTpoIIoTeHe3. DBOIONHS TPUMATOB.
CoBpEeMEHHBIE TUIIOTE3BI O
IIPOUCXOXKIEHUY YETI0BEKA.
Jloka3zarenbCcTBa POACTBA YEIOBEKA C
MJIEKOIUTAIOIMMU XKUBOTHBIMU. DTallbl
SBOJIIOIMH YesioBeKa. YeToBeUeCKHe Packl.
PoncTBO M €AMHCTBO POUCXOXKACHHS
geyoBeueckux pac. Kpuruka pacmsma. /Cp/

JI1.2J12.3
01023354

5.2

IToaroroBka Jloknanos: YenoBeueckue
pacsl. PoncTBo 1 eanHCTBO
MIPOUCXOXKICHUS YETIOBEUECKUX pac.
Kpurtuka pacusma. /Cp/

J12.2J12.3
01092

Paznen 6. OCHOBBI DKOJIOI'MHA

6.1

[Ipaktnueckas padora Nel6. Dxonorus —
HayKa O B3aMMOOTHOIICHHUSIX OPTaHU3MOB
MEXIy CO00H M OKpYIKAroIeH cpeioi.
Dkonorndeckue (HakTopbl, UX 3HAYEHHE B
JKH3HH OPTaHU3MOB. DKOJIOTUYECKUE
cucTeMbl. BunoBast 1 mpocTpaHCTBEHHAS
CTpyKTypa 3kocucteM. [Tuiessie cBsi3y,
KpPYTOBOPOT BEILIECTB U MpeBpalleHIe
SHEPIHHU B YKOCHCTEMaX. MeXBHIOBBIE
B3aMMOOTHOILICHHS B 9KOCUCTEME:
KOHKYPEHIIHsI, CHMOMO03, XHIIIHUYECTBO,
napa3uTusM. [IpudanHbl yCTOWIHUBOCTH U
cMmeHbl 9kocucTeM. CyKIIeCCHH.
HckyccTBeHHBIE COO0IIeCTBa —
arpo’KOCUCTEMBI U YPOOIKOCHUCTEMBI.
CocraBieHHE CXeM Iepe/iaud BeeCcTB U
SHEPIHH T10 LETsIM TUTAHUS B IPUPOJHOM
9KOCUCTEME U B arporenose. /Cp/

J1.2J12.3
0103023354

6.2

[Ipaktuueckas padora Nel7. Buocdepa —
riobanpHast sKocucreMa. Yuenue B. U.
Bepnajckoro o 6uochepe. Poib kuBbIxX
opranu3mMoB B 6uocdepe. buomacca.
PYTOBOPOT BaXKHEHIIMX OMOTCHHBIX
9JIEMEHTOB (Ha IIpHMepe yIiIepoa, a30Ta ’
np.) B buocdepe.llocnencrus
JIeSITENIbHOCTH YeJI0OBEeKa B OKpY KaloIIeit
cpene. Bo3aelicTBre mpon3BoACTBEHHOM
JIESITEILHOCTH Ha OKPYKAIOIIYIO

cpelny B 00J1acTh CBOE# Oymyrieit
npodeccun. CpaBHUTEIBHOE OMMCAHNE
OJITHOM U3 €CTECTBEHHBIX MPUPOTHBIX
cucteM (Hampumep,Jieca) u
arpos3KOCHUCTEMBI (HaIpUMep, MIIEHUYHOTO
nois). /Cp/

JI1.1J11.2 J12.3
J1.1
01023354




6.3

[Ipakruueckas padora Nel8.Okonorus kak 2 2
TEeOopeTHYecKasi OCHOBA PAIlMOHAILHOTO
NPUPOJIOIOILE30BAHUS M OXPAHBI IIPUPOLBL.
Hoocdepa. [IpaBuiia moBeeHus JTI0CH B
OKpYKaromiel mpupoaHoi cpene.bnonnka
KaK OJIHO U3 HaIpaBJICHUI OMOJIOTHH U
knOepHeTnkH. PaccMoTpenue OnOoHMKO#
ocobeHHocTer Mopdo-Ppuznonornueckon
OpraHu3alM1 )KUBBIX OPTaHU3MOB U X
WCTIONIb30BaHMA JJIS CO3AaHUS
COBCPIICHHBIX TCXHUYCCKHUX CUCTEM U
YCTPOWCTB I10 aHAJIOTHH C KUBBIMHU
cucremamu. OIUCAaHUE aHTPOTIOTEHHbBIX
M3MCHEHUM B €CTECTBEHHBIX MPUPOIHBIX
nanamadTax cBoeit mectuoctu. /Cp/

J1.1J12.2 J12.3
010323354

6.4

[Ipaktnueckas padora Nel9.Pemenne 2 2
sKoJoruyeckux 3anayd /Cp/

J1.2 J11.1
J1.1J12.2
03 54

6.5

[Ipaktnueckas padora Ne20.I mobanbHbIe 2 2
POOJIEMBI YEI0BEYECTBA M Iy TH MX
pemenust. /Cp/

J1.2 J12.3J12.2
0132233

6.6

IMpakTuyeckas pabora Ne21.buoHnuka. 2 2
[TpuHIUIIEL ¥ TPUMEDPHI UCTIONB30BAHMUS B
XO34HCTBEHHOM IEATEIbHOCTH JIIOJEH
MOpGhOo-PYHKIHOHAIBHBIX YePT
OpraHu3alMy PaCTCHUH U )KUBOTHBIX /Cp/

J1.2J12.2J12.3
0109233

6.7

Huckyccus o Teme: Bo3aeiictBue 2 2
MIPOM3BOJICTBEHHOM JIEATEIBHOCTH HA
OKPY>KaloIIy 0

cpeldy B 00JacTu cBoei Oymyieit
npocdeccun. /Cp/

J1.1
01023354

6.8

/Komnc/ 2 2

6.9

Huddepenuuporannsiii 3auet /3auérCOn/ 2 2

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. ®oH OLIEHOYHBIX CpeacTB AJisA MPOBeICHUSA l'IpOMe)KyTO‘lHOﬁ aTrecTanuu




ITpomesxyTouHas aTTecTalnus Npoxoaut B hopme 1uddepeHnupoBaHHOTO 3aueTa.

[lepeuenr BONPOCOB K 3a4eTy:

1. Knerounas teopus. Knerka — cTpykTypHas, pyHKIHOHAIbHAS U TeHETHYECKas €ANHUIIA KUBOTO.

2. Kietka npokapHoT U 3yKapuoT, OAHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHM3MOB.

3. XuMu4eckuii cocTaB KiIeTKU. Boaa, 0COOEHHOCTH CTPOCHHUS €€ MOJIEKYJT U POJIb B KIIETKE.

4. Opranudeckye BELIECTBA B KJIETKE. YTIEBObI U JIUNUABL, OCOOEHHOCTH CTPOCHUS UX MOJIEKYJIbI B CBS3U C QYHKIUAMHU.

5. Benku, 0coOEHHOCTH CTPOCHUS MOJIeKy Oenka. Pa3HooOpasue 6elIKoB, MX MHOTO(MYHKIIHOHATBHOCTh. DepMEHTHI.

6. HykJieMHOBBIE KHCIIOTBI, 0OCOOEHHOCTH CTPOCHUS MOJIEKYJI M POJIb PA3IMYHBIX BUIOB HYKIEHHOBBIX KHCIIOT B KJIETKE.
Penynnukanus JIHK. Ctpoenue u ponbs Monekyn ATD B kieTke.

7. Knetka — cTpykTypHas equHuna xuBoro. CTpoeHne U QyHKIHH KIETOYHON 000I09KH 1 IIa3MaTHIecKoi MeMOpanbl. TpaHcopT
BEILIECTB.

8. Ctpoenue ux (yHKIHH DUTOILIa3Mbl. OCHOBHEIC OPTaHOUIBI KJIETKH, OCOOCHHOCTH MX CTPOCHUS B CBSI3H C BBITIOIHACMBIMH
(QyHKIHSAMU.

9. Slnpo, ero cTpoeHue u poiib B kietke. CTpoeHue U GyHKIUH XpOoMOCOM. ['eH, ero cTpoeHne 1 poJib B KIIETKE.

10. Bupychl, 0COOCHHOCTH HX CTPOSHHUS U QYHKIMOHHPOBaHMUs. Bupycel — BO30ynuTenyu 3a00neBanuil 4eIoBeKa.

11. Knerounsiii Metabosu3M. DHEPreTHYECKUi 0OMEH, €ro 3Tarbl, PoJib MUTOXOHPHI B 3TOM MpOIIecce.

12. Ilnactuueckuil 0OMeH, €ro CyIHOCTb U 3HaueHue. bruocunres Oeinka, ero sransl. I eHeTHYECKUil KO,

13. OcobeHHOCTH IIacTHIeCKOro oOMeHa y pacTeHuid. PoTocuHTe3, ero (asbl. XI0pOoIUTacThl, HX POk B (POTOCHHTE3E.

14. XemMocHHTE3, €ro OTIINYHE OT POTOCUHTE3a. XEMOCHHTE3UPYIOIINE OaKTepru. 3HAUECHHsI XeMOCHHTE3a.

15. B3auMOCBs3b LUTOILIA3MBL, SIpa U OPraHOUIOB KJIETKH B IIPoliecce KIETOUHOro ooMeHa. KileTka kak LieJIoCTHas CUCTEMA.

16. Pa3MHOXeHHE OPraHU3MOB, ero Bubl. OCOOCHHOCTH OECIIOIOr0 Pa3MHOKEHHS, €TO BUJIBI.

17. "KuzHeHHbIH MK KIeTKH. MUTO3. MexaHu3M, 00ecrieqnBaroIni MOCTOSHCTBO YHCIa XPOMOCOM B KJIETKaX.

18. Meiio3, da3sl, 3HaUeHHe, OTIIMYMS OT MHTO3a.19. [ToroBOE pasMHOKeHHEe. My)KCKUE U HKEHCKHE ITOJIOBBIE KIIETKH, 0COOCHHOCTH
UX CTPOCHUS U QyHKIUH.

20. OmnonoTBOpEHHE, €r0 3HaueHue. Meiio3 1 0MI0J0TBOPEHHE — OCHOBA IIOCTOSIHCTBA YHCJIA XPOMOCOM B KJIETKaX MAaTEPUHCKOTO
U JI0YEPHET0 OpraHu3MoB. J[BOIHOE OMIIOZOTBOPEHHUE Y LIBETKOBBIX PACTEHUI U €ro 3HaYeHHeE.

21. Onrorenes. OcHOBHBIE HTaNbl SMOPHUOHATILHOTO Pa3BUTHS XOPAOBBIX JKUBOTHBIX. B3aMOCBS3b OHTOTE€HE3 U (uiIorenesa.
[TpuunHbI HapyIeHWH B pa3BUTHH OPraHU3MOB.

22. Ontorenes. [ToctamOproHanbHbIi nepuo. Poct u pa3Burue.

23. UnnuBuayansHOE pa3BUTHE YelloBeKa. PenponykTuBHoe 310poBke. [locnencTBust BINUSHUS aJIKOT0JIsl, HUKOTHHA, 3arpsI3HEHUS
Cpelbl Ha pa3BUTHE YeJIOBEKa.

24. HacneacTBEHHOCTD, €€ MaTepHalbHbIE OCHOBBL. 3aKOHBI HACIEICTBEHHOCTH, YCTaHOBJIeHHBIE . Menaenem, Ux MUTOIOTUYECKUE
ocHOBBI. [ToaHOE U HE NONHOE JOMHUHUPOBAHMUE.

25. I'pynmsl cueruienus. I'eHeTndyeckue kapThl. XpOMOCOMHas TEOPHs HACIIEeICTBEHHOCTH.

26. Metoabl reneTiki. OCOOEHHOCTH METO/IOB M3Y4CHUS HACJICACTBEHHOCTH YesoBeka. HacnencTBeHHbIe 3a00eBaHUs M UX
IpeaynpexJeHue.

27. I'eneTrka mona. AyTOCOMBI U TIOJIOBBIE XPOMOCOMEI. OTpeienenre mnoa.

28. I3MeHYuBOCTS, €¢ BuAbl. MoauduKkannoHHas U3MeHIMBOCTb. CTaTHCTHUECKUE 3aKOHOMEPHOCTU MO (PUKAIIMOHHO!
n3MeHuuBocTH. Hopma peakium.

29. HacnencTBeHHass K3MEHYMBOCTh: KOMOMHATUBHAS U MyTallMOHHAsl. ['€HHBIE 1 XPOMOCOMHBIC MyTallMU. 3HAYCHUS
HACJIeACTBEHHOI N3MEHUYUBOCTH.

30. ['eHeTHKa KaKk Hay4Hast OCHOBA ceneKuni. OCOOEHHOCTH METO/IOB CEJICKIIUH PACTEHHH, )KUBOTHBIX H MHKPOOPTaHU3MOB.

31. buotexHosorus, ee OCHOBHbIE HAaNPaBJICHUs], JOCTUKEHUS U NEPCIIEKTUBBI Pa3BUTHSL.




32. DBomonys — IpUYUHA MHOrooOpasus BuaoB. Kputepuu Buia. 3HaueHHs KOMILIEKCA KPUTEPUEB BUIA IIPU OIPEJEICHUH €0
MecTa B CUCTEME OPraHU4YeCKOTr0 MHUpA.
33. [omynsust — CTPyKTYpHasi SIUHULIA BUA, YJIEMEHTapHAas ¢AMHUIIA YBOJTIOUKU. [ eHOPOH TOMyJISIIUY.
34. Yuenue Y. JlapBruHa 00 3BONIOLMY OPraHUYECKOr0 MUpa. [IBIKYIIHE CHITBI DBOJIIOLIUH.
35. OTnuamst )KUBOTO U HEXXUBOTO. Y POBHH OpTaHU3AINH KUBOW MaTEPHU.
36. EctecTBeHHBII 0TOOP, €0 HANpPaBIISAIONIAs, TBOPUYECKas POJIb B HBOJIOIMHU. BUIbl ecTecTBEHHOTO 0TOOpA.
37. PesynpTat 3BoIONMH. [IpHCIOCO0IEHHOCTS OpraHU3MOB K cpene ooutanus. @opMUpOBaHUE MPUCIIOCOOICHHIT B Iporiecce
3BosoIH. OTHOCUTEIBHBII XapakTep MPUCIOCOOICHHOCTH.
38. Pesynbrar sBomonun. MHoroo6pasue BuioB B npupoze. Ilporece BugooOpa3oBaHus: 3KOJI0TUUECKUM, reorpapUuecKuii 1 ap.
KaK [IpUMep MUKPO3BOJIIOLHH.
39. JlokazaTenbCTBa YBOJIIOIMN OPraHMYECKOT0 MUpPa: AJICOHTOJIOTHYECKUE, IMOPHOIOTHYECKHE, MOpdoIorniecKue,
Ouoreorpagpuyeckue.
40. OCHOBHBIC HANPABICHHS BOIOLNN OPraHUYECKOTO0 MUpa: apoMopdo3, HanoaaanTanus, oomas aereaepanusi. COOTHOIICHUE
HaIrpaBJIEHUH HBOIIOLNH.
41. buoJOrMUeCcKHi Mporpecc ¥ OHONOTUIECKHIA perpecc, HX MPUYUHEI U 3HAUCHHE.
42. I'unoTe3sl mpoucxokaeHus xu3au. [ nmoreza AWM. OnmapiuHa 0 BOSHIKHOBEHUH XKM3HH Ha 3eMJIe. DTalbl XUMHIECKOI
SBOJIIOLUH.
43. Pa3Butne oprannieckoro Mupa Ha 3emire. OCHOBHBIE apoMOP(O3bI B IBOIIOLUH pacTeHni. Mnnoamanranus Ha mpumepe
MOKPBITOCEMEHHBIX PAaCTEHUH.
44. Pa3Burtue oprannyeckoro Mupa Ha 3emsie. OcHOBHbIE apoMOp(} 036l B 3BOJIIOLMH KUBOTHBIX. MHoananTanus Ha IpuMepe
MJIEKOTIMTAIOIINX.
45. TIpoGiiema mporcxoxIeHHs YeaoBeka. Jloka3aTesbCcTBa MPOUCXOXKICHHS YEJIOBEKa OT KUBOTHBIX.
46. AHTpOIIOTeHe3, €ro IBIKYILIUE CHIIbI. B3aMOCBS3b COLMAIBHBIX U OHOIOTMIECKIX (PAKTOPOB B 3BOJIOLUH YETOBEKA.
47. OCHOBHBIE STaIlbl BOJIIONNH YEIOBEKA, POJIb OMOIOTHYECKUX M COLHANbHBIX (haKTOPOB SBOTIOLMH Ha Pa3HBIX dTanax. Bemymast
POJIb cOLMANIbHBIX (PAKTOPOB HA COBPEMEHHOM 3TaIle SBOJIIOIUU YEJIOBEKA.
48. dopmupoBanue yenoBedeckux pac. OCHOBHBIE pachl, X FEHETHUECKOE €IUHCTBO. AHTHHAYYHAs CYIIHOCTh pacu3Ma u
COLMABHOTO JapBUHHU3MA.
49. Abrornyeckue, ONOTHYECKUE M aHTPOIOTCHHBIE (PaKTOPHI, MX POJIb B IKOCUCTEME.
50. Dkocucrema, Ux pazHooOpasue. [IpocTpaHCTBEHHAS M BUJOBasi CTPYKTYpa SKOCUCTEM. [IpOaylIeHThbI, KOHCYMEHTHI, PeIYICHTHI U
UX POJb B 9KOCUCTEME.
51. ITumeBsle, reHETHUECKHE U IPOCTPAHCTBEHHBIE CBA3M B 3KocucTeMe. [Inmesble nenu nutanus. JJoMMHUpYOIIUe BUIBI B
9KOCHCTEMAX.
52. KpyroBopoT BELIECTB U MIPEBPAILIEHUE SHEPTUU B SKOCUCTEMAX. DKOJIOTHUECKUE TUPAMUJIBL.
53. CaMoperysinus B 9KOCUCTEMaX, KOIeOaHHsT YUCICHHOCTH MOMYJISIIUA ¥ UX IpHYUHBL. L[UKIIMueckne u moctynaresbHble,
€CTCCTBCHHBIC U aHTPOIIOI'CHHBIC U3MCHCHHUS B OKOCHUCTEMAX.
54. ATpO3KOCUCTEMBI, UX OTJIMYUS OT dKocucTeM. HecTaOninbHOCTh arpo3KOCUCTEMBI U €€ TPUYHHBL.
55. U3menenus B 6nocdepe. [MmodanbHbIC SKOJOTHYECKHIE IPOOIEMBbI U MTyTH HX PEIICHHS.
56. buocdepa — kommnekcHast o6onouxa 3emian. JKusoe cymecTso u ero GpyHkuuu. Benymas poss xKUBOro BelecTBa B
npeoOpa3oBaHum OUOCHEPHL.
57. buonorudeckuii KpyroBopoT, €Tro 3BeHbs. bBHorenHass Murparusi arToMoB.
58. DOBoutonus GHocdepsl MO BIMSIHUEM JESITEIbHOCTH YeJIOBEKa.
59. PanoHanbHOE MPUPOAONOIb30BaHIE U OXPaHa MPUPOIBL.
60. bruoHMKa Kak 0JTHO U3 HAIPaBJICHNH Ononoruu u kubdepHeTuku. CkiaguaTsle, TpyOUaThie, a9pOoJUHAMUYECKHE U
TUIPOAMHAMHYECKHE YCTPOMCTBA B AKHUBOM ITPUPOJIE U B TEXHUKE.

Kpumepuu oyenusanus:
5 0aJlJIOB BEICTABIISIETCS CTyJA€HTaM 3a MOJHBIA U HpaBHHBHBIﬁ OTBET Ha BCE€ BOIIPOCHL Ousiera ¢ JOrHYECKUM 00OCHOBAHMEM ApryMeEHTOB,
B OTBETE HET OLIHOOK.
4 Gajlla BLICTABIISIETCS CTyA€HTaM, €CJIM BOIIPOCHI ounera PaCKpbITbl IOJIHOCTBIO, HO 000CHOBaHMS J10Ka3aTeIbCTBA HEAOCTATOYHBI, IIPHU
9TOM JIOIMYLICHBI JIBe-TPU HECYIIECTBEHHbIE OIINOKH, HCIPABICHHbIC 10 TPEOOBAHHUIO MTPEIOIaBATEIS.
3 Oama cTaBUTCS CTyAEHTaM 3a NPABWIBHBII OTBET HA BOMPOCHI OWiIETa, MPH 3TOM JOMYIIEHO 0ojee OTHON OUIMOKH IO H3JI0KEHHIO
(haxTOB MM OONEee IBYX-TPEX HETOUETOB B OTBETE.

5.2. ®oH/ OLEHOYHBIX CPEJCTB /JIsl IPOBEACHHS TeKylero KOHTPOJIs

Ipencrasnen B [Ipunoxenuu 1 k paboueit mporpaMMe TUCIUATUIAHBI

6. YHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUILIJIUHBI (MOAY JIST)

6.1. PexoMenayemas tuteparypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpHI, 3arnaBue Wznarensctso, Konnu-Bo
JI1.1 | SApsirus. B.H. Buosnorust: yueOHUK U Mockaa, FOpaiir, https://urait.ru/book/biologiva-489661
npaktukym s CI1IO 2022 HEOTPaHUYEHHBIN JOCTYII
3aperucTpUPOBAHHBIM [OJIb30BATEISIM
JI1.2 |Speirus. B.H. Buonorust: yueGHUK U Mocksa, IOpaiiT, https://urait.ru/book/ HeorpaHUUECHHBIH AOCTYIT
JI1.3 |OoyxoB 1. K., Buonorus: knerku u Tkanu :  |Mocksa, IOpaiir, https://urait.ru/book/ HeorpaHU4EHHBIH AOCTYTI
Kupunenkosa B. H |yueOHoe nocoGue amst 2022 3aperuCTPUPOBAHHBIM MOJIB30BATEISIM

6.1.2. lononHuTeIbHAS TUTEPATYpPa

| ABTODSI, 3arnaBue | W3natenscTBO, Komnnu-Bo



https://urait.ru/book/
https://urait.ru/book/
https://urait.ru/book/biologiya-489661

JI2.1 [O6yxoB . K., Buonorus: kinerku u Tkaau: | Mocksa, FOpaiir, https://urait.ru/book/biologiya-kletki-i-
Kupunenkosa yueOHoe mocoodue st 2022 tkani-494034
B.H CpEJHEro HEOrPaHUYEHHBIH JOCTYT

JI12.2 |KoHCTaHTHHOB O6mas 6uosorus. : Yue6Hoe |dpoda, 2022 https://urait.ru/book/ HeorpaHUYEHHBIH 1OCTYI
B.M., PsazanoBa nocobue misa CIIO 3apErUCTPUPOBAHHBIM I0IL30BATENAM

6.2. IlepeyeHb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHHKAMOHHOI ceTn "UHTepHeT"

D1 |http://www.altai.fio.ru/projects/Group4/potok 13/site/index.html ITpoext "Kaneitmockon ypokos ouonorun".

32 |http://www.livt.net/UnmocTpupoBanHas sHimkIoneaus "Kussle cymecrpa'.

93  |http://bio.lseptember.ru/DnexTpoHHas Bepcus ra3ersl «buonorus» u cailt s yuutens «S1 uny Ha ypok OHOJIOrHN.

94 |http://eorhelp.ru/node/3935 - a1ekTpOHHO-00pa30BaTEIILHBIN pecypc HOBOTO TIOKOJICHHS «IIpHPOIHO-IKOIOTHUECKHE
KOMILIEKCRI Poccum»

6.3. [lepeyeHb MPOrpaMMHOro oGecreyeHust

6.3.1|Onepannonnas cucrema. RedOS 7.3

6.3.2|O¢ucHsrit maker LiberOffice

6.3.3|Bbpaysep Chromium

6.4 IlepevyeHb MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

6.4.1 |I/ICC «Koncynbrantllmoc»

6.4.2|I/ICC «l"aparT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI (MOAYJIS)

7.1|/TTomerenust Ui TPOBEAEHHS BCEX BUAOB paboT, MPEAyCMOTPEHHBIX YYEOHBIM IIJIAHOM, YKOMIUIEKTOBAHBI
HEOOXOAMMOH CIeMaTU3UPOBAHHON Y4eOHOH MeOEIbI0 M TEXHUYECKUMHU CPEJICTBAMH 00YYEHUsI

8. METOAUYECKHUE YKA3ZAHUS JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUIIVIMHBI (MOAY JIST)

MGTOZ[I/IHCCKI/IG YKa3zaHusd Mo OCBOCHUTIO AUCHUINIMHBI IPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2K pa6oqel71 nporpamMme JUCHHUIITIAHBI



https://urait.ru/book/
https://urait.ru/book/biologiya-kletki-i-tkani-494034
https://urait.ru/book/biologiya-kletki-i-tkani-494034

®OH/I ONEHOYHbLIX CPEJACTB

OV/. 13 buoJaorust

Ipnaoxenune 1

1. Onucanue noxka3sarejei u KPUTEPUEB OLICHUBAHUA KOMIIETEHIIUH Ha PA3JIMYHBIX JTanax

ux ¢popMHpPOBaHUSI, ONIMCAHUE LIKAJ OLlEHUBAHUS

1.1 ITokazaTenu U KPUTEPUU OLICHUBAHUSI KOMIETEHIIHI:

YV ], cocTaBisomue KOMIETEHIUIO IToka3arenu Kputepuu onennBanust CpencrBa
OLICHHNBAaHU OLICHHUBaHUA
3HATh: CdopmupoBaBmmuecs YpoBenb 3nanuii o mecte 13 (1-10), T (1-

- MECTO U POJIb OMOJIOTHHU B CUCTEME

HAYYHOTO 3HaHUsI; QyHKIHOHATBHON
TPaMOTHOCTH YeJIOBEKa JUIS pEIIeHUs
KU3HEHHBIX MTPOOIeM;

- MECTO U POJIb OMOJIOTHHU B CUCTEME
€CTECTBEHHBIX HAYK, B ()OPMHUPOBAHUH
COBpEMEHHOH €CTeCTBEHHOHAYYHON
KapTUHBI MUPA, B IO3HAHUH 3aKOHOB
MIPUPOJIBI U PEUICHUH KU3HEHHO
BQXKHBIX COI[UANTBHO-ITHUYECKUX,
9KOHOMHUYECKHX, YEIIOBEYECTBA, a
TaKXKe B PEIICHUHU BOIIPOCOB
PpaIOHAIBHOTO
MIPUPOIOTIONH30BAHNUS, B
(hopMHPOBaHNH IEHHOCTHOT'O
OTHOIIIEHUS K IPUPOAE, OOIIECTBY,
YEIJIOBEKY;

- BKJIaJI POCCUHCKHX U 3apyOekKHBIX
YUYEHBIX B pa3BUTHE OUOJIOTHH

cHcTeMaTHYecKHe 3HAHUS O
MeCTE U POJTH OUOJIOTHH B
cHCTEME HAYYHOTO 3HAHMS,
(YHKIMOHATEHOR
TPaMOTHOCTH YeJIOBeKa JUIs
peLICHHS )KU3HEHHBIX
po0JieM;

0 MecTe U POy ONOJIOTHH B
CHCTEME ECTECTBCHHBIX HayK,
B (hOPMHUPOBAHHUN
COBPEMEHHOM
€CTECTBEHHOHAYYHOU
KapTHHBI MUPA, B TO3HAHUH
3aKOHOB IPUPOJIBI M PELICHUN
PKH3HEHHO B)KHBIX
COIMAaThbHO-3THIECKHUX,
PKOHOMUYECKHUX,
YEIIOBEYECTBA, a TAKXKE B
PEIIEeHUN BOIPOCOB
paIOHAIEHOTO
PUPOIOIOJIE30BAHNS, B
(hopMUpPOBAHMH [IEHHOCTHOTO
OTHOIIICHUS K TIPUPOJE,
00IIIECTBY, YCIIOBEKY;

0 BKJIaJI€ POCCUHCKHUX U
3apyOe)KHBIX YUEHBIX B
pa3BuTHC OUOJIOTUH

1 poJI OMOJIOTUH B CHCTEME
HAYYHOTO 3HAHMUSI,
(hyHKITMOHATEHOM
rPaMOTHOCTU YeJIOBEKa ISt
pelIeHus )KN3HEHHBIX
npobiem;

0 MECTE U POJIK OMOJIOTUH B
CHCTEME ECTECTBEHHBIX
HayK, B QOpMUPOBAHUH
COBPEMEHHOM
€CTCCTBCHHOHAYYHOI
KapTUHBI MHUpa, B TIO3HAHUU
3aKOHOB TIPUPOJIBI U
pEIICHUH KU3HEHHO
BA>XHBIX COLIUAJIBHO-
DTHYECKUX,
PKOHOMHUYECKHX,
YEeIIOBEYECTBA, a TAKXKE B
PELICHUN BOIIPOCOB
paIMOHATBHOTO
MPUPOIOTIOIBE30BAHNS, B
(dbopMHupOBaHUK
[IEHHOCTHOT'O OTHOIICHUS K
pUpo/ie, OOIIECTRY,
YCTIOBEKY;

0 BKJIaJIe POCCUNUCKUX U
3apyOeKHBIX YUCHBIX B
pa3BUTHE OWOJIOTHH

21)

YMmerh:

- YCTaHABIIMBAThH B3aUMOCBSI3H MEXILY
CTpOCHUEM U (PYHKIHSAMU:
OPraHOMIOB, KJIETOK Pa3HbIX TKaHEH,
OpraHaMy ¥ CUCTEMaMH OpPTaHOB y
pacTeHHid, )KUBOTHBIX U YEIIOBEKa;

CdopmupoBarsb
cuCTeMaTHYeCKoe yMeHHe
YCTaHABJINBAThH B3aHNMOCBSI3H
MEKIY CTPOSHHEM H
(YHKIUSMHA: OPTaHOUJIOB,
KJIETOK Pa3HbIX TKaHEH,

YpoBeHb yMeHMS
yCTaHaBIMBATh
B3aMOCBSI3U MEXIY
CTpOEHHEM U (PYHKIHIMU:
OpPraHOU/I0B, KJIETOK
Pa3HbIX TKaHEH, opraHamMu u

n3 (1-10), T (1-
21)




MEXIy 3TaraMu oOMeHa BEIIeCTB;
JTanamu KIETOYHOTO IHKIIa 1
KM3HEHHBIX IIUKJIOB OPTaHH3MOB;
JTanamu SMOPHOHATIBHOTO Pa3BUTHS;
TEHOTHIIOM U ()€HOTHITOM, (DEHOTHIIOM
U paKTopamMu cpeabl OOUTaHHS;
MPOIIECCaMU 3BOJIOLINH; TBHKYIIMHA
CHJIaMH aHTPOIIOT'€HE3a,;
KOMITOHEHTaMH Pa3IMYHBIX IKOCHCTEM
U TIPUCTIOCOOICHUSMH K HIM
OpTraHN3MOB;

- ACTIOJIb30BaTh COOTBETCTBYIOIINE
apryMEHTBI, OMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY JIJIsI
JI0Ka3aTelbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CHCTEMATHYECKUX TPYIIIL;
B3aNMOCBA3U OPraHU3MOB U CPCJbI
OOUTaHUS; SIMHCTBA YeTIOBEYCCKUX
pac, HeoOXOAMMOCTH 3I0POBOTO
o00pa3a XKU3HU, COXPAHCHIS
pa3zHo00pa3us BUJOB U IKOCUCTEM KaK
YCIIOBHS COCYIIICCTBOBAHUS MPUPOIBI
U 4elloBeYeCTBa

OpraHamMH ¥ CHCTEeMaMH
OpraHOB Y PacTCHMIA,
PKHBOTHBIX M YEJIOBEKa;
MEX]Ty dTanamMu 0OMeHa
BEILIECTB; dTallaMU
KJIETOYHOTO IIUKJIA U
YKU3HCHHBIX IIUKIIOB
OpraHu3MOB; dTallaMH
YMOPHOHAIBHOTO PA3BUTHS;
TEHOTHIIOM M (DEHOTHUIIOM,
(denoTunoM u pakropamu
CcpeIbl OOUTaHUS;
npoleccaMy 3BOJIOINHY;
NBIDKYIIUMA CHJTAMH
QHTPOIIOTeHE32;
KOMIIOHEHTaMH Pa3IHYHbIX
HKOCHCTEM H
NPUCTIOCOOJICHUSIMU K HUM
OpraHu3MOB;

HCIT0JIb30BATh
COOTBETCTBYIOIINE
ApTYMEHTBI, OUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY
IUTSL TOKa3aTeIbCTBA POJICTBA
OpraHU3MOB Pa3HbIX
CHCTEMATUIECKUX TPYIII;
B3aHMOCBSI3U OPTaHM3MOB U
Cpezibl OOUTAHNS; CTUHCTBA
YeJI0BEYECKUX pac,
HEOOXOJUMOCTH 37I0POBOTO
00pasa )KU3HU, COXPAHCHHUS
pa3sHo00Opa3us BUIOB U
DKOCHUCTEM KaK YCIIOBHS
COCYIIIECTBOBAHHSI IPUPO/IBI
1 4eJI0OBeUYeCTBA

CHCTEMaMHt OpPTraHoB Y
[pacTeHUi, >)KUBOTHBIX U
YeJIOBEKa; MEXKIY dTaraMH
oOMeHa BEIleCTB; dTalaMu
KJIETOYHOI'O IIUKJIA U
YKH3HEHHBIX [IUKJIOB
OpraHU3MOB; dTallaMU
SMOPHOHAIBHOTO PA3BUTHS;
TCHOTUTIOM B (DEHOTHIIOM,
(heHOTHTIOM U haKTOpaAMHU
cpebl OOUTaHHMS,
[IpoLiecCaMy 3BOJIOLIUHY;
NBIDKYITMMU CHIIAMA
QHTPOIIOTCHE3a;
KOMITOHEHTaMU Pa3IHMYHbIX
PKOCHUCTEM U
[IPUCIIOCOOICHUAMH K HUM
OpTaHU3MOB;

HMCIIOJIB30BaTh
COOTBETCTBYIOIIUE
ApTYMCHTBI,
OHOJIOIMYECKYTO
TEPMUHOJIOTHIO 1
CHUMBOJIMKY IJIA
T0Ka3aTeNLCTBA POJICTBA
OpPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX I'PYIIIL;
B3aMMOCBSI3U OPTaHU3MOB U
Cpebl OOUTaHMS; SMHCTBA
YEeIIOBEUECCKUX Pac,
HEOOXOAUMOCTH 3JI0POBOTO
00pasa KU3HH, COXPaHCHHS
pasHooOpasus BUIOB U
YKOCHUCTEM KaK YCIIOBHS
COCYIIIECTBOBAHUSI TPUPOIBI
1 YeJI0BeUeCTBa

Biaanern:

- BJAJCTh CUCTEMOU 3HAHUN 00
OCHOBHBIX METOJIaX HAy4YHOTO
MO3HAHMUS, UCTIOJIb3YEMbIX B
OHOJIOTHYECKUX MCCIIEAOBAHUAX
JKUBBIX OOBEKTOB U SKOCHCTEM
(omucanue, U3MEpEHUE, MPOBEACHHE
HaAOJIFOICHHI ); CTTOCOOAMU BBISBICHHUS
1 OLICHKH aHTPOITOTEHHBIX H3MECHEHU I
B TIPUPO/JIC

CdopmupoBaBmuecst
CHCTEMATHYECKHE
BJIAJIEHUS] CUCTEMOM 3HAHUMN
00 OCHOBHBIX METOJaX
HAYYHOTO MTO3HAHMS,
HCIIOJIb3YEMBIX B
OHMOJIOTHYCCKHX
MCCIICIOBAHUAX KUBBIX
0OBEKTOB 1 DKOCHUCTEM
(onmcaHue, ©I3MEPEHUE,
MIPOBEICHUE HAOIIOICHH);
crroco0aMu BEISIBJICHUS U
OILICHKN aHTPOIIOI'€HHBIX
M3MEHEHU B IPUPOJIC

'YpoBeHb BJIajIeHUs

CHUCTEMOMU 3HAHUH 00
OCHOBHBIX METOJIAX
HAYYHOTO TTO3HAHUS,
HCIIOJIb3YEMBIX B
OHOJIOTHYECKHUX
MICCIIETOBAHMSX YKUBBIX
00BEKTOB U IKOCHCTEM
(omucanue, M3MEpPEHUE,
MpoBeIeHNEe HAOIIOACHNN );
cItoco0aMu BEISBIICHHS U
OLICHKM aHTPOIIOI'C€HHBIX
M3MEHEHUI B IPUPOJIC

Mm3 (1-10), T (1-
21)




113 — npaxmuueckue 3a0anus, T — mecmosvie 3a0anusi.

2 TumoBble KOHTPOJbHbIC 3aJaHUSl WM HHble MATepHAJIbl, HeOOXOOUMBbIe /sl OLEHKH
3HAHUH, YMEHHMH, HAaBBIKOB M (WJIH) ONBITA JIeSTeJbHOCTH, XAPAKTEPH3YIOIIUX ITANbI
(popMupoBaHUsI KOMIIETEHIIHI1 B MpoLiecce 0OCBOeHUsI 00pa30BaTeIbHOI MPOrpaMMbl

HpaRaneCKue 3aaHus:

IIpakTnyeckas padora Nel. Had/1o1eHne u cpaBHeHHe CTPOEHHS KJIETOK PacTeHU 1
JKUBOTHBIX 110 TOTOBBIM MHKPOIIpenapaTam.

1. PaCCMOTpI/ITe puc. 1, HaﬁﬂHTC YCpThbl CXOACTBA U OTJIMYUA B CTPOCHHUU paCTI/ITCJlLHOﬁ U KUBOTHOH
KJICTKH, JAaHHBIC 3aHCCHUTC B Ta6nnuy.
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Puc. 1

CpaBHEHME CTPOEHUS KJIETOK PACTEHUH M JKUBOTHBIX

IIpu3Haku PacturensHas KuBoTHas kieTka

KJICTKa

Crioco0 nurauust
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3anacHoi yrieBoa

BLIBO)IZ HO‘lGMy B CTPOCHUH KIICTOK paCTeHI/Iﬁ " J)KUBOTHBIX C€CTb YCPThI CXOACTBA U oTanuns?

IIpakTuyeckast padora Ne2. CpaBHeHHe NPOLECCOB PA3BUTHS NMOJOBBIX KJIETOK Y PACTeHUI
KUBOTHBIX

1) PaccmoTpuTe nipeiioskeHHbIE CXEMBI JIeNIeHHUs KIeTOK. BHIMaTenpHO m3yunTe (hasbl NeIeHNs.

2) OxapakTepu3yiTe MpolecChH TaMeToreHe3a y pacTeHUH M )KUBOTHBIX. Pe3ynbraTel opopmute B TaOIHIIE:

IIpu3Haku nist cpaBHEHUS Pacrenus ’KuBoTHBIE

1. I'me mporekaet ramMeToreHes?

2. W3 kakux cTtaguii COCTONUT?

3. B pe3ynpTaTe Kakux MmpoIeccoB 00pa3yroTes
rameThbl?

4. Kakoit Habop XpOMOCOM UMEIOT T'aMEThI?

5. Kak Ha3pBaroTcs JKEHCKHE TaMEThI?
MyKcKue?

6. OcoOeHHOCTH CTPOEHHSI MYKCKHX TaMeT.

7. OCOOCHHOCTH CTPOCHUS KEHCKUX TaMeT.

8. CKOJBKO MOJHOIEHHBIX JKEHCKUX TaMeT
obpazyercs?

9. CKOITBKO MYKCKUX FaMeT YJacTBYeT 3aTeM B
OILTOJIOTBOPEHHN?

3. TpeHnpoBOUYHBIE yTIPAKHEHUS.
1) OxapakTepu3yiiTe B3aMMOCBS3b CTPOCHUS U (PYHKIUI raMeT JKEHCKUX U MY)KCKHUX OpraHU3MOB.
2) B uém cX0ACTBO U pa3nuuue SIMLIEKIETOK U CIIEPMaTO30MI0B Y MICKOIHUTAIOMINX ?

3) O6mas macca Bcex mosiekyn JJHK B 46 xpoMocoMax OHON COMAaTHYECKOW KJIIETKH YEJIOBEKa COCTABIISET OKOJIO
6 x 10” mr. Onpenenute, yeMy paBHa Macca Beex Mosiekysn JIHK B kieTke B mepuos: a) nepes JeieHUeM KIETKY,
0) B MOMEHT CHHTE3a 0eJika, B) B Tesio(ha3y MUTO3a; T') B pe3yJbTaTe Meko3a.

4) V xammycThl B Ka)KJJOH COMaTHYECKOM KJIeTKe cofepkurcs no 18 xpomMocoM. CKOIBKO XPOMOCOM COAEPIKUTCS Y
KaIlyCTHI B: a) sIIIeKyIeTKe; 0) 3UroTe; B) CIEPMUH; ') COMAaTHYECKUX KJIETKaX MOTOMKOB IIEPBOI0 MOKOJICHHUS; 1)
COMAaTHYECKHX KJIETKax MOTOMKOB BTOPOT'O IIOKOJICHUS; €) KJIeTKax 00pa30BaTeIbHON TKaHU.

5) B mapcTBe JKMBOTHBIX W B IIapCTBE pACTCHUN HaOMIOMaeTcs OJHA W Ta KE 3aKOHOMEPHOCTH:
HU3KOOPTaHW30BaHHBIC MIPECTABUTEIM [IaPCTBA UMEIOT 2 CTAJNH B KU3HEHHOM IIUKJIE — MOJIOBYIO U OECIIOIyIO.
OpHako, MO Mepe TPONBMKEHHs BBEPX I10 DBOJIOIMOHHOW JIeCTHUIE (OT TPHUMUTHBHBIX K Oolee
BBICOKOOPTaHW30BaHHBIM TMPECTaBUTENAM) Oecrioasi cTaausl HauWHAeT mpeoOiagaTh HaJl MOJIOBOH, a 3aTeM U 2
CTaJIMV )KU3HEHHOTO [UKJIA CIUBAIOTCH B OAHY. OOBSCHUTE 3TY 3aKOHOMEPHOCTD.



BruiBoabI:

1. Jaiite onpeneieHne raMeTOreHe3a, MUKPO- M MeraraMeToreHesa.
2. KakoBo Ononornyeckoe 3Haue€HNE raMmeTorexsesa?

3. Kaxkoe 3HaueHune wmmeer oOpa3oBaHWE OTHOW IOJIHOIICHHOW SUTIEKIETKH W3 4-X TaIUIOUIHBIX
KJIETOK?

IIpakTnuyeckas padora Ne3,4 BoisiBjeHne NPU3HAKOB CX0/ICTBA 3apojbllIeil Yea10BeKa U
JAPYTUX MJIEKOMUTAINIUX KAK J0KA3aTeJbCTBO UX POACTBA

1. IlpouuTarh TEKCT «DMOPHOIOTHIECKHE JOKA3ATEIHCTBA MaKpOIBOIIOINN» (Ilpunoxcenusn).
2. BBISIBUTE 4epPTHI CXOICTBA 3aPOJBIIICH YETOBEKA M IPYTHUX MTO3BOHOTHBIX
3. OTBeTUTH HA BOIIPOC: O YEM CBUICTEIBLCTBYIOT CXOJICTBA 3aPOBIIICH?

Ilpunosncenuel

Puiba Canamaunmpa Yepenaxa Kpusica Jenosex

Ilpunoscenue?

IMmOpuoJioruYeckoe AokKa3aTejbcTBO. (OOpa3oBaHHE TIOJNIOBBIX KIETOK, TaMETOTEHE3 CXOJEH Y BCeX
MHOTOKJIETOUYHBIX OPTaHU3MOB, M BCE OPraHW3MBl PA3BUBAINCH W3 OJHOW MUILIOMIHON KIETKU(3UTOTHI) IDTO
CBUJICTENILCTBYET O EAMHCTBE MHpa >KHUBBIX OpPraHM3MOB. biecTsmyM J0Ka3aTenbCTBOM CIIy>KHUT CXOJCTBO
3apoNbIliell Ha paHHUX CTaAWsIX Pa3BUTHA. Bce OHM WMEIOT XOpHy, MOTOM ITO3BOHOYHHK, >KaOepHBIC IIEeNH
OIMHAKOBBIE OTJENbI Tena (TOJIOBY, TYJIOBHIIE, XBOCT). Pa3znmmuus mposBISIOTCS MO Mepe pa3BuTHi. B Hauame
3apoABINl MPHOOpEeTaeT dYepThl XapakTepU3YIOUIME KiIacc, 3aTeM OTpsil, pOJ M HaKOHel BHUJ, TaKoe
MOCIIEIOBATENIFHOE PACXOKICHHE MPU3HAKOB CBHJIETENLCTBYET O MPOUCXOXKICHUH XOPIOBBIX OT OOIIEro CTBOIA,
JTABIIETO B MPOIECCE DBOIIOIMH HECKOIBKO BeTBel. CBA3h MKy MHAWBHUAYAIHHBIM U HCTOPUIECKUM PA3BHTHEM
OpraHu3Ma BBIpa3WIM HeMmelkue ydeHble ['ekkenp u Mromnep. I'enernueckuit 3akoH. Bo 2 monmosune 19 Beka
I'ekkenp u Mioanep yCTAaHOBMIIM 3aKOH OHTOTe€He3a M (UIIOreHe3a, KOTOPBIA IOJIy4dsI Ha3BaHUE
OMOTEHETHIECKOTO0 3aKOHA. VMHIWBHIyalmbHOE pa3BUTHE OCOOM (OHTOTEHE3) KpaTKO ITOBTOPSET HCTOPHUECKOE
pa3BUTUC BHUA. OI[HaKO 3a KOpOTKI/Iﬁ NEpHUOa MHANBUIYAJIBLHOTO pa3BUTHUA 0Cc0o0b HE MOXKET IMOBTOPUTH BCE 3TAIlbL
9BOJIOLMH, MO3TOMY TOBTOPEHHE NPOUCXOMUT B CXaTo (QopMe ¢ BBINAJCHHEM psla 3TaloB, KPOME TOTO
SMOPHOHBI UMEIOT CXOJCTBO HE CO B3POCIbIMH (pOpMaMH IMPENKOB, a ¢ uX 3apoasimiamu. [Ipumep: Y 3apozpimia
oOpa3yrorca xaOepHble MEeNd W Yy MIIEKONUTAOMNX W y PhI0, HO y PBI0 M3 HHX MONyYaoTcs XaOpel, a y
MJICKOTIUTAIOIIUX APYTHe opranbl. buoreorpadguyeckoe 10Ka3aTeNbCTBO.

YEPTBEI CXOJACTBA YEPTEI PA3JIMYNA

Bb1600: 0TBETUTH Ha BOIIPOC: O YEM CBHUJIETENBCTBYIOT CXOACTBA 3aPOBILIEH U UX PA3IUIUs?



IIpakTuyeckast padora Ne 5. CocraBijieHne Ta0/IuI 10 OCHOBHBIM BHIaM BurtamMuHoB,
I'opMoHOB, (hepMeHTOB U HX OHOJIOTHYECKAS POJIb B QYHKIMOHNPOBAHMYU OPraHU3Ma B 1eJI0M KaK
caMoperyJIUpyIoLIeiicss 1 caMopa3BUBaloLIeiicss 0M0JIOrMYeCKOH CUCTEeMbI

3aganmue 1. 3anmmute ompeneneHue: «BUTaMUHBI — 3TO OpraHMYECKUE COEIWHEHHsS, KOTOPHIE B HEOOJBIINX
KOJMYECTBaX TIOCTOSHHO TpeOyIOTCS IS HOPMAJBHOTO TPOTCKAHWUS OWMOXMMHUYECKHUX  pEakiuid B
opraHu3Me». ButaMuHbI BXOPAST B COCTaB ()EPMEHTOB.

Henocratok TOro wiM MHOr0 BUTAaMHHA B OpraHU3ME — TUIIOBUTAMUHO3, COCTOSHHUE, KOTOPOE Yalle BCETo
BbIpaxkaeTcss B ociabneHnnn nMMmyHHTeTa. CyIIECTBEHHBIN HEIOCTaTOK BUTAMHHA WM €r0 IIOJIHOE OTCYTCTBUE
MPUBOJUT YK€ K OoJiee TSDKEIIOMY COCTOSHHIO — aBUTaMHHO3Y. llpu aBUTaMUHO3€ BO3HHUKAIOT TIyOOKHE
HapYyIICHUs OOMEHA BEUICCTB, BEAYIIHNE K Pa3IMYHbIM 3a00JIC€BaHUSM, BIUIOTH JI0 THOEIH OpraHu3Ma.

NzBectHo 13 HE3aMEHMMBIX BUTAMUHOB. BuTaMiHBI 0003HAYAIOT 3aryIaBHBIMHA OyKBaMU JIATHHCKOTO alidaBuTa: A,
B, C, D, E ut.n Opranusm dYenoBeka MOXKET CaMOCTOSTEIHFHO CHHTE3MPOBATh TOJNHKO BUTaMUH D, a Bce
OCTaJbHBIE JOJKHBI IOCTYIAaTh B OPraHU3M C ULIEH.

Knaccudukanns BATAMHHOB OCHOBaHA Ha PACTBOPHUMOCTHU HX B BOJE M KHUpaXx.
EHTAMHHE]

}IEIPDPL-*;CI'E OFIMBIE BOJOPACTBOPHMEIE

3amanue 2.1 cions3ys TEKCT, MOMOJHUTE CXEMY: l'

JKupopactBopumbie Butamutbl — A, D, E u K — monanator B opranusm ¢ xupamu nuinu. [1oCKolIbKy OHU MOTYT
HAKAIIMBATHLCS B KUPOBOW TKaHW, WX CKCEIHCBHOE TOCTYIUICHHE B OpraHu3M He 00s3arenbHo.K
BOAOPAaCTBOPUMBIM BHUTAMHHAM OTHOCATCHA 8 BHUTaMHUHOB Tpynnbl B u Burtamuua C. DT BUTAMHUHBI HE MOTyT
3aracaTbCs, MO3TOMY AOJIKHBI IOCTYIIATh B OpraHU3M IMOCTOAHHO, JKCJIATCJIBHO CKCIAHCBHO (33 HCKIIIOYCHUEM
HEKOTOPBIX BUTAMHUHOB B).M30bITKa BOIOPACTBOPHUMBIX BUTAMHUHOB MPAKTHUECKH HE ObIBAET, TAK KAK B OPraHU3Me
OHU OBICTPO Pa3pyUIAIOTCS M BBIBOASTCS BMeCTE C MOYOW. M30BITOK >KHPOPACTBOPUMBIX BHTAMHHOB MOXKET
MPUBECTHU K OciadieHnto (0JIOKUPOBAHUIO) NEHCTBUS JPYTUX BUTAMUHOB, 2 MHOTJA U K CEPbE3HBIM OTPABIICHUSIM.
3)B xoze paboThl BaM HEOOXOIUMO 3aIOJHUTH TAOIHUILY:

HAVMEHOBAHNE BUTAMMHA, CyTOYHas [B KaKHUX MPOAYKTax [Ha  Kakhe IIPOLECCHl  BIIHSAET,
MoTPeOHOCTh COJICPIKUTCSI Ha3BaHUE
3aboieBanus
A
Bl
C
D




BUTAMUH A (perunon) - Bac GecriokouT maneHbKHA pocT. Bel yacTo Goneere u miioxo BUAWTE B CyMEpKax.
(HapyIIeHHe CyMEpedHOro 3peHus Ha3biBaeTcs KypuHOi ciaenotoil) PETMHOJI — BoT pemienne Bammx MpoOiIeM.
Bcero 0,9 Mr u Bbl abcomoTHO 3A0pOBBII YeNIOBEK.. ITOT BUTAMHH YYacTBYeT W B (POPMHPOBAHHU MOKPOBHOTO
SMUTENUS KOKU U CIHU3UCTBIX 00osiouek. [lpu ero HemocraTke yCHUIMBAeTCsl OPOTOBEHHE KOXH, 00pa3yIoTcs YIpH,
KO)Ka CTaHOBHUTCSl CYyXOH, IIEPOXOBATOW, BOCHAISIETCA. BOIOCHI CTaHOBSTCS TYCKJIBIMH, HOTTH — JIOMKHAMH.

JnuTenbHBIM HETOCTaTOK BUTAMHHA A B THINE MOXKET MPHUBECTH K OTCTABAHMIO NETEH B pocTe. Y B3POCIBIX
BO3HHKAET MPEIPACIIOIIOKEHHOCTh K OHKOJIOTUYECKAM 3a00JICBaHUSIM MUILCBAPUTEIBHBIX OPraHoB. -MCTOYHHKOM
BUTaMHHA A CITyaT XUBOTHBIE MPOYKTHI: CIIMBOYHOE Macilo, PHIOHI KU, TIEYEHb, SHIa, MOJIOKO. PacTuTenbHbIe
MPOAYKTHI COJIEpKAT IPOBUTAMHHEI A, FITH KAPOTHUHBI, U3 KOTOPHIX B OpraHu3Me (B TOHKOM KHIIIEYHHUKE, TIEYECHH)
oOpasyercs ButamMuH A. KapoTunsl cofgepxarca B paCTUTEIbHBIX MPOAYKTaX, UMEIOIINX KPacHBIN I[BET: MOPKOBH,
MOMUA0pax, MIUIOBHUKE, alleIbCUHAX.

BUTAMUH C (ackopOHHOBast KHCIIOTa)- Y TOPAXKEHHBIX STOW CTPAIIHOM 00JIE3HBI0 OBICTPO MOSBISIOCH YYBCTBO
YCTaJIOCTH, JTHEM BO3HHKaJa COHJIMBOCTH, HAONOANach 00Ias IICUXUYecKast TOJaBIeHHOCTh, JIUIO0 CTAHOBUIIOCH
OJieZIHBIM, CHHENTH TYyObl W cim3ucras obOosiouka pra. Koka mpuHHMManma TPS3HOBATO-CEPBIH OTTCHOK, JICCHBI
KPOBOTOYMIIH, JIETKO BBINIAIaIH 3yObl. DTO 3a00JIeBaHNe TOMYYMIIO Ha3BaHue [TuHTa.Cpein MoperiaBaTeNeil [Inara
ObIIa HacTOSATIIMM OWYoM. 3a BpeMs CYIIECTBOBAHUS MapyCHOTO (UIOTa OT MUHTH MOTHOJIO OOJIBIIIE MOPSKOB, YeM
BO BCEX MOPCKHUX Cpa)XeHuax Toro BpemeHu. B komange Backo [la I'ama, oTkpeiBuiero B XV B. MOPCKOU MyTh U3
EBponbl B Uunuio Bokpyr Adpuku, ot nuara norudiao 6onee 100 mopsikoB u3 160. Lunra siBunace NpuYUHOIM
cmeptu 248 u3 265 wieHoB dKuNaxkel kopabieit MaresmaHa Bo BpeMsi €ro KpyrocBETHOTO IMyTemrecTBus B 1519—
1522 rr. Iuara moryOmia JereHmapHoro MoperuiaBarenss Butyca bepunra B 1741 1., Tepos-moOIspHHUKA
I'.4. Cenosa B 1914 1. 1 MHOTHX, MHOTUX APYTHX.

Komym6 BcriommHan. Jla, TOMHUTCS, BO BpeMsi OJHON M3 MOHMX JKCHEIWINI 4YacTh DKWMNaka 3a0oesia [UHTOH.
YMuparomniye MOPSIKM TOMPOCHIIA MEHS BBICAJUTh X Ha KAKOM-HHOYAb OCTPOBE, YTOOBI OH MOTJIM TaM CIIOKOHHO
yMepeTh. A depe3 HECKOJBKO MecAleB Ha 00paTHOM IyTH Hallll KOpaOJu BHOBB MOJOILIN K OEpery Toro ocTposa,
9YTOOBI IpeAaTh OCTAHKA HECUACTHBIX MOPSAKOB 3emie. KakoBo ke ObUIO Halle M3yMIIeHHEe, KOTJ[a Mbl BCTPETHIIN
CBOHMX TOBApHIIEH >XMBBIMH M 370poBbIMH! OcTpoB MBI HazBamu «Kropacaoy, MO-MOPTYTalbCKH 3TO O3HAYAET
«O3ZI0POBIISTIONIHNID. A OT THOETN MOPSKOB craciu QpyKThl, coaepkamue BUTaMUHC [IpupoIHBIM KOHIIEHTPATOM
ButamMuHa C sBISETCS INMWMOBHUK. MHOTO aCKOpPOMHOBOW KHUCIIOTBI COJIEPXKUTCS TaKKe B YEPHOW CMOPOJIMHE,
KBaIlleHOW KarrycTe, KapTodene, 3elIeHOM JIyKe, 3eMJISHHKE, INaBele W JAPYTUX MPOAYKTaX PacTUTEIHBHOTO
npoucxoxaeHus. Kypenne paspymaer Butamus C.

BUTAMUHBI rpynmsr B.

B1- Perymupyer yrneBogHBIH OOMEH BEIIECTB, yYacTBYeT B Iepenade HEpBHBIX MMITyNbCOB, IIpu HemocTaTke B
opranm3Mme BuTamuHaB1 (Tmammna) Pa3BuBaercs 3aboneBanme bepu-bepm (mopakeHne HEPBHOW CHCTEMBI
OTCTaBaHWE B POCTE, MApaJuvd KOHEUYHOCTEH M JIbIXaTEIbHBIX MBIIII. PeKoMeHIyeMble MPOAYKTHI : ITCYEHb,
3epHOBBIE ¥ 000OBBIE KYJIbTYPHI, TUBHBIC IPOAOKU.

B6 (mmpupokcuH).YuactByer B cocTaBe (EpPMEHTOB, B OOMEHE aMHUHOKHCIOT, HpPOB, B TIpoIleccax
KpOBETBOpEHMs. boratel BuTaMrnHOM B6 TedeHb, NPOXKXKH, TOBSIWHA, SIla, TBOPOT, KalycTa, PUC, TpeUHEeBas
KpyIa, OaHaHBbI.

B12 (umanoxobamamum).HeoOxoaum Ayt HOPMaTbHOTO KPOBETBOPEHUS, CO3PEBaHUS SPUTPOLUTOB, YYACTBYET B
CBEPTHIBAaHUH KPOBH. DTOT BUTAMHUH COJIEPKUTCS TONBKO B IPOAYKTaX KHBOTHOTO MTPOUCXOXKICHIS: TIEICHH, MsiCe,
ainax, peroe, ApoxkxKax, MOJIOKe, 0COOEHHO KHCIOM.

BUTAMUH [ - y maneHbKOr0 peOeHKa MOXKET OBIThIpoOJeMa CBsi3aHHAs C JePHUIMTOM Kajblmdepoia

(BuramuHa J1). DTOT BUTAMHH y4acTBYET B IpoIieccax oOMeHa Kamblus U pocdopa B opraHu3Me 4emoBeka. A 3Tu
MPOIIeCChl OYEHb BaXKHHI NMpH GopMupoBanuu ckenera. OT HUX 3aBUCHT U POCT, M OCAaHKa, M KPacoTa 4YelIoBeKa.
Oco0eHHO BaXXHYIO pOJIb BUTaMUH D wurpaer B pactymiem opranusme. Jledunur Butamuna D mpuBogut K
pa3BuTHIO paxuTa.Bpaum ONTO M HACTOWYHMBO WCKAlld CPEACTBA NS OOpPHOBI ¢ pPaxUTOM. TakuM CpeacTBOM
OKa3zajcs pbIOWi KUp, KOTOPBIA paHbIe ynoTpeOsuid Uit cMa3biBaHus caror. Ho MHOTrHe Bpayu HE BEPHIIU B
qyI0AEHCTBEHHYIO CHITY PBIOBETO XKHpa, K TOMY e Torna oH 0bu1 Aeduuutom. Lnu roxel, a 601€3Hb Ipo1oKaa
nopaxkatb Thicsuu geteil. B 1919 r. mosBHIOCE CEHCAIMOHHOE COOOIICHHWE HEMEIKOTO HCCIeIoBaTeNs
I'ympammHCKOTO, KOTOPBIN TOOWJICS TMOHOTO M3JIeUeHUs AeTel, CTPalaonIiX PaxuToM, ¢ TIOMOIIBI0 OOITydeHHs
ux ynbpTpaduoneToBsiM cBeToM. [loTpeOoBasoch eie MHOTO YCHJIHMH YYEHBIX Pa3HbIX CIEIHaTbHOCTEH, TOoKa
yAaJIOCh OMYYUTh XUMHUYECKH YHCTOE BEIIECTBO C BHICOKOM aHTUPAXUTUYECKON aKTUBHOCTBIO.
JKupopactBoprMble BUTAMHUHBI OpTaHU3Me MOTYT HAaKaIlUTMBATHCS, TOPTOMY U TpeOyeTcs uX He Tak MHOTO. [letn u
B3pOCJbIe BUTAMHH D TOydaloT B OCHOBHOM C YXHBOTHOU muied. HanbompIee KOJIMIECTBO €r0 COMCPIKHUTCS B
MICYCHU TPECKH, PHIOLEM JKUPE U JAPYTUX PHIOHBIX MIPOAYKTaX, B )KEITKE SIMII, MOJIOKE, B CJINBOYHOM MacJe.
Buramun D MoxeT CHHTE3UpOBaThCH M B KOXKE YeNIOBEKa 0] BIUSHUEM YIbTPadUOIETOBBIX JTy4ei, TO ecTh Ha
COJTHIIE.

Wrak, mMbl no3Hakomunuchk ¢ BuramuHamu A B C JI. Tlpu kynuHapHO! 00pabOTKe MUIM YaCTO Pa3pyIIAIOTCs
HaXOJSIIUeCs B Hel BUTaMUHBL. Kak ke COXpaHWUTh B HEH BO3MOXHO OOJBIIE ITHX >KHU3HEHHO HEOOXOIUMBIX
BEIIIECTB.
4)Brmummre n3 ydyeOHMKa paBrjla COXpaHEHUS! BUTAMHHOB.
5)IIucbMEHHO OTBETHTE Ha CICAYIOLIUE BOTPOCHI:



IIpouecc, Ha KOTOPBI OKa3bIBACT BIMSHUE BUTAMUH A.

['pynma BUTaMHUHOB, K KOTOPBIM OTHOCATCS BUTamMuHbI B1, B12, C..

3aborneBaHue, KOTOPOE pa3BUBaETCs PU HEJOCTATKE BUTaMUHA D.

LlutpycoBoe pacTeHue, II0Abl KOTOPOTO MOPSIKK Opajy B IJIaBaHKeE UL BOCIIONHEHUS BuTamuHa C.
3aboseBanue, pa3BHUBalOIIEeCs MIPHU HEJOCTaTKe BUTaMuHa B1.

3a0onmeBaHne, TpPU KOTOPOM BOCTANSAIOTCS M KPOBOTOYAT JIECHBI, BBIMAAAIOT 3yObl, CHIDKAETCS
YCTOMYMBOCTH OpraHU3Ma 4eJioBeKa K MHYEKIUAM U (PaKTopaM OKpY>KalolIel cpelibl.

7. buonoruuecku akTUBHBIC BELIECTBA, B COCTaB MOJIEKYJI KOTOPBIX MOTYT BXOANUTH BUTAMHHBI.

8. Kaxkoro ButamMrHa MHOTO B PBIOBEM JKHpE?

9. Ilpu oTcyTCTBHM KaKOro BUTAMHMHA BO3HUKAET IUHTa?

10. HegocTaTok Kakoro BUTaMHHA BBEI3BIBAET KypUHYIO CIETIOTY?

11. HenmocTtatok Kakoro BUTAMUHA BBI3bIBAET CYXOCTb KOXKHU?

12. .Kakoif BuTaMuH HEOOXOIUM JIJIsl CBEPTHIBAHUS KPOBU?

13. .HegocTaTok Kakoro BUTaMHHA BBI3bIBAaET 3a00JeBanne oepu-oepu?

14. .Kakoil aBUTAaMUHO3 Yallle APYTUX BO3HUKAT Y MOpeIUIaBaTeieii?

15. .Ilpu HEmOCTaTKE KAKOTO BUTAMHHA PAa3BUBACTCS PAXUT?

16. ToMaTbl, MOPKOBB, alleJIbCUHBI U METPYIIKA COAEpPKAT BUTAMUH ?

17. Kaxo# BuTaMHH pa3pyliaeT TabaqHblid AbIM?

18. 3Haere 1M BBI, YTO: AJUIEPIHMYECKHE PEAKLUH MOTYT OBITH CBSI3aHBI C TI'MIIOBUTAMHHO30M IpyInbl B;
TabauHBId JABIM paspymiaer BuTamMuH C;  SYMEHH Ha Tja3aX MOTYT TMOSIBIATHCA TPU HEIOCTaTKe
BUTaMuHa A; aedpuuut BuTamMuHa E NpUBOOUT K MOSIBIEHHIO MOPIIWH; K3eMa MOXET OBITh CBSA3aHA C
JIeGULIUTOM BUTAMHHOB I'pymIisl B;

Sk L=

IIpakTuueckas padora Ne 6. CocTaBjieHHe MPOCTEHIIIUX CXeM MOHOTMOPUIHOTO U
AUTHOPHIHOTO CKpelBaHui

Bapuant 1

3ananue 1. [lncbMeHHO OTBEThTE HA BONIPOCHIL:
JafiTe onpeneneHne MOHITHIM «T€HOTHID», «(DEHOTHID.
Uto Ha3bIBaeTCsI TOMO3UTOTHBIMU 0CO0IMU?

3apganue 2. Pemnre 3ana4u:
3apaua 1.
CunpakTunus (CpalleHue HaiblieB) — JOMUHAHTHBIN mpu3Hak. KakoBa BeposTHOCTH B % pOXKAEHHUS nIeTeil co
CPOCIIMMHUCS MaJIbI[aMU, €CJIM OJUH U3 POJUTENEH reTEPO3UTOTEH, @ BTOPOH MMEET HOPMAJIbHYIO KUCTh?
3apgava 2.
JKenmuHa ¢ BOIHUCTHIMH BOJIOCAMH M HOPMAaJbHBIM IIBETOBBIM 3PEHHEM BBIIIIA 3aMYX 32 MYXKYHHY C TIPSIMBIMH

BOJIOCAMH, CTPAJAIOMIECTO AAJTbTOHU3MOM. Y HUX POIMJIICS ChIH C BOJHHUCTBIMH BOJIOCAMH — JaJbTOHHMK M JOYb C
BOJIHUCTBIMH BOJIOCAaMH, HE CTpajaromias AajdbTOHM3MOM. J[oub BHIIIIA 3aMyX 3a MYXYHHY C KypYaBbIMH
BOJIOCAMH U JalbTOHU3MOM. B 3TOM Opake poaunock ABe JEBOYKH: ¢ KypYaBbIMH BOJIOCAMH U C BOJHHUCTBIMH, 00€
C HOPMAJIbHBIM I[BETOBBIM 3PEHUEM.

CocTaBbTe CXeMy pelIeHus 3a7auu.

Ykakute reHOTHITBI M (PEHOTHUIIBI BceX POAMTENEH U eTei B 00oux Opakax.
KakoBa BeposITHOCTb POK/IeHHsI peOEHKA C aIbTOHU3MOM BO BTOpOM Opake?
OTBeT MosiICHUTE.

3apaua 3.

V yenoBeka TeMHBIN 1IBET BoJOC (A) JOMUHHMPYET HaJ| CBETJIBIM I[BETOM (a), Kapuil 1iBeT ria3 (B) — Hax romy6sim
(b). 3amummTe TEHOTUIBI POAWTENCH, BO3MOXKHBIE ()EHOTHNBI W TEHOTUIBI JAETeH, POAMBIIMXCA OT Opaka
CBETJIOBOJIOCOT'O IOJIy0O0IIa30r0 My>KUHHBI M F€TEPO3UTOTHON Kaperiaa3oi CBETIIOBOIOCOM JKEHILIMHBI.

Bapuant 2
3ananue 1. [IncbMeHHO OTBEThTE HA BONPOCHI:
I‘ITO Ha3bIBa€TCA JOMHHAHTHBIM, pCHCCCI/IBHI)IM HpI/I3HaKOM?
UTto Ha3BIBAIOT T€TEPO3UTOTHBIMU 0COOSIMU?
3ananue 2. Pemunre 3amaumn:



3apaua 1.
V denoBeka PHDKUNA IBET BOJOC JOMHHHUPYET Hall PYChIM, a BECHYLIKH — HaJl UX OTCYTCTBHUEM. [ €TepOo3UroTHBIN

PBDKEBOJIOCKHIH 0€3 BECHYIIIEK MY)KUWHA KCHHJICS Ha PYCOBOJIOCOH XKCHIUHE C BecHymkamu. Omnpenenuts B %
BEPOSITHOCTh POXKICHUS peOeHKA PHDKEBOIOCOTO C BECHYIITKAMH.

3agaua 2.

Codwust — mpaBopykasi >KCHIIMHA ¢ HOPMAaJIBHBIM IIBETOBBEIM 3pEHHEM BBINIIA 3aMy 3a Cepres — JIEBOPYKOTO
JadbTOHUKA. Y HHUX POJWIACh MpaBopyKas A04Yb ApHHAa C HOPMAJIbHBIM I[BETOBBIM 3PEHHUEM M JICBOPYKHM CHIH
Bacwunnii ¢ 7abTOHU3MOM.

CocTaBbTe CXeMy pelIeHus 3a0aqu.

Omnpenenurte reHOTUIIBI POAUTENIEH, T€HOTHUIBI U (EHOTUIBI MOTOMKOB. Kakoi reHOTHN M (EHOTHUI HMENl MYyX
ApUHBI, €CIIM U3BECTHO, YTO y HUX POAMIACH JIEBOPYKas JI€BOYKa, cTpadatouias aansronnsMoM? Codus cuutana,
yto uMeHHo Cepreit nmepenan Bacunuio cBoii red nansronn3ma. beina mu Codust npasa?

OTBET MOSICHUTE.
3agauya 3.

O06a poxuTens ¢ KypuyaBEIMH BOJIOCAMH M BECHYIIKAMH, a I0Yb C MPSIMBIMH BOJIOCAaMH U 0€3 BecHyIeK. VX modn
BBIIIIJIA 3aMY’K 3a FOHOIIY C KypYaBBIMH BOJIOCAMH M BECHYIIKaMHU. Math IOHOIIU C MPSIMBIMU BOJOCAaMU U 0e3
BecHyIIeK. Kakux geTeil MOKHO 0’KHIIaTh B MOJIOZIOW CEMbe M KaKOBa MX BEPOSTHOCTH?

IpakTnueckas padora Ne7. I'eHeTuka moJa. CuenjieHHoe ¢ moJjiom HacjaeaoBanue. HaciencrBeHnbie
00J1€3HM YeJI0BeKA, UX NPUYHUHBI U NPOPUIAKTHKA. 3aKOHOMEPHOCTH U3MEHYHUBOCTH U €€ BUIbI

3aganue 1

Kakne 3 nepe4ncieHHBIX CHMIITOMOB SIBJISIIOTCA JUATHOCTHYECKHMMM NPH 3HAKAMH cMHApPoMa JlayHa:

1. yMCTBEHHas OTCTAJIOCTh, YBEIUUEHHE IIEUCHH U CEJIE3EHKH, 00111ast AUCTpo(dus, KaTapakTa,

2. Mukporedanus, MUKpOPTaIbMusl, ABYXCTOPOHHHE PACIHICIMHBI BepXHeH ryObl W HeOa, CHHAAKTUIINS MaIbIEB
HOT, JIe()eKThl MEXKEIYA0UKOBOH IEPErOpOIKY CEPALA, 3aAePKKA IICUXUUECKOTO PA3BUTHS;

3 HapyuieHue (QyHKIMU IIUTOBUIHOMN JKEJIe3bl, HApYIIEHUE CIIyXa, 3PEHHUS.

4. roy0oii IBET CKIIep, BPOXKICHHAS TIIyX0Ta, JOMKOCTh KOCTEH;

5. MJI0CKOE JINIO, HU3KUH CKOILEHHBIH 100, CBETIIbIE TISITHA HA paly’KKe, TOJCTHIN, BRICTYAIOMIMN H30 pTa S3bIK,
neGOopMUpPOBaHHBIE HU3KO PACIIOJIOKEHHBIE YIIHBIE PAKOBHHBI, 1€(QEKT MEXKIIPEICEPAHON MEPEropoIKy, 3aAepKKa
YMCTBEHHOTO Pa3BUTHS?

3apanue 2.

Y 4esioBeKa CHEINJIEHO € TOJOM HACIEAYIOTCSH
1. 1aBpTOHN3M

2.reMoQuITHs

3.anb0MHU3M

4. GeHUIKETOHYPHS

5.TUNEpTPUX03

4.rajakTo3eMus

3ananue 3.

YCcTaHOBHUTE COOTBETCTBHE MEKAY reHeTHUEeCKHM 3a001eBAHHEM U €0 XapaKTePUCTUKOI
XapakTepuCTHKA 3aboseBanue

A. T'eH nokayin3oBaH B X-XpoMOCOMe 1. 'emodmnust

b. J)KeHIuHEI SIBISIOTCS HOCUTENSIMH I'eHa 2. T'uneptpuxos

B. I'en nokanuzoBaH B X-XpoMocoMe

I'. HecBepTbiBaeMOCTb KPOBH

. ITo kparo yIHON paKOBUHBI BBIPACTAOT BOJIOCHI




E. lN'onangpuyeckuil npu3Hak

LA | B | B

| O | E

3ananue 4
Y CcTaHOBUTE COOTBETCTBHE, OIB3YSICh PUCYHKAMHU C

¢doTorpadusiMi XPOMOCOMHBIX 3a00JI€BaHUI YEJIOBEKA.

3aboiieBanue

MuHUMaIbHBIM JUArHOCTUYECKUN KPpUTEpUi

1. Curnpowm [layna (puc. 1)

A. VY3kme u KOPOTKHE TIJIa3HBIC IHCIN, «CTOIIa-
Kadajika», MaJICHBKHEC HHU3KO PACIIOJIOKCHHBIC YHIIHBIC
PaKOBUHBI, crubaTeabLHOe MOI0KEHUE najJbleB KHUCTH,
BBICTyHaIOH_II/II\/'I 3aTBIJIOK.

2. CHHAPOM «KOITaYbero KPUKay (puc.2)

b. TomoBa okpyrmoit (opMBI ¢  YIUTONMICHHBIM
3aTBUIKOM, JIOO CKOIIICHHBIN M y3KUH, TIOCKOE,
TUMHWYEH DSIUKAHT, MOHTOJOMAHBIA pa3pe3 TJas,
MTOCTOSTHHO OTKPBITBI POT, TOJCTBIE TYOBI, OONBIION
CKIIQIYaThIil s3BIK, TOTIEpeYHasl JaJOHHAs CKIIAIKa,
IByX(aTaHrOBBIM  MU3WHEN, PE3KO  HapYIICHO
abCTPaKTHOE MBIIIJICHHE.

3. Cunaapom KnaitHdpenbrepa (puc. 3)

B. JlyHooOpa3HOe NHIIO0 C MIMPOKO PacCTaBICHHBIMU
rjrazaMu, YUIHBIC

PaKOBHHBI HI)KE HOPMAJIBHOTO YPOBHA, IIHPOKas
MEPeHOCHIIa, AHTHUMOHTOJIOMIHBIA  pa3pe3  TJas,
TsDKEINast CTeTIeHb YMCTBEHHON

OTCTAJIOCTH, Tula4 peOeHKa HallOMUHAET KOIadybe
MSYKaHbeE.

4 Cunnpom DaBapaca (puc. 4)

I".OueHp BBICOKUN WU CPEIHUN POCT, THHEKOMACTHS,
€BHYXOHUJTHOE TEJOCI0KEHNE, HEeIOPA3BUTHE SUYEK U
BTOPUYHBIX  MY)KCKHX MOJIOBBIX  TPU3HAKOB,
OOJIBIIMHCTBO OECIJIOJHBI, YMCTBEHHAs! OTCTAIOCTh B
25 — 50% ciydaes.

%

(pucynok 1) (pucyHok 2)

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.

occpu, o back part
ot skt &
promnent
asplsic o
maormed sars

(pucyHok 4)

3apanmue 5.

Cutapom KnaiHcpenstepa, 47 / XXY

A HRKY ik i
XK A% 58 8

OAAAOA XS AL AA

13 14 15 16 17 13

3.

X Xy

A3 AKX By

10 1 12

AR AR Ar aa
o0 A 2

(ncyﬁOK 3)




Bce kneTku 00IpHOTO MYKYHHBI HMEIOT 47 XpOMOCOM 3a CYET JIMITHEH X-XPOMOCOMBI. YKaKUTE Ha3BaHUE ITOM
MyTAITlH, BCE BO3MOKHBIC MEXaHU3MBI €€ BOSHUKHOBEHHS W BEPOSTHOCTD TTEPeIau €€ IIOTOMCTRY.

3ananue 6.

VY uenoBeka HaclelOBaHHE ATbOMHU3MA HE CICIUICHO C MOJIOM (A — HajnuuuMe MEJNaHWHA B KJIETKAX KOXH, a —
OTCYTCTBUE MEJAHMHA B KIETKAX KOXKHM — albOMHH3M), a reMopuiun — cuerieno ¢ nonom (X" — HopmanbHas
CBEPTHIBAEMOCTE KpoBH, X" — remopuins). OnpeneanTe TeHOTHIIEI POJUTENEH, a TAKKEe BO3MOKHBIE TCHOTHIIBL,
MoJl U (PEHOTHIBI JeTeld OT Opaka JUTOMO3UTOTHONH HOPMAJBHOM MO O0CHM aJlIesiM JKSHIIMUHBI U MYKYHUHBI
anpOuHOCa, OonpHOTO TeModmireir. CocTaBbTe CXEMY pPeIIeHUs 3a/1a4H.

3ananue 7

VY denoBeka MEXKIy aUIesIMH T€HOB KYPHHOHN CIICMOTHI (HOYHAs CJENOTa) U JAIbTOHM3Ma (KPacHO-3EIEHOTO)
MPOUCXOANUT KpoccuHTOBep. JKeHIIrHa, He UMeoIas 3TUX 3a00JIeBaHUi, y MaTepU KOTOPOW ObUT ATbTOHHU3M, a Y
OTIIa — KypHUHas CJICNOTa, BBIIUIA 3aMyX 33 MYXXYHMHY, HE HMECIOIIEro 3Tux 3abosieBaHuii. COCTaBbTE CXEMbI
peleHust 3aaud. YKaKWUTE TCHOTHIBI, (DEHOTUIBI POJMTENCH ¥ TEHOTHIIBI, ()EHOTHUIIBI, IOJI BO3MOXHOTO
MOTOMCTBA. BO3MOXHO M B 3TOM Opake poxaeHHe O0JLHOTO 3TUMHU 3a0oeBaHusIMU peOEHKa? OTBET MOSCHUTE.

IpakTnueckas padora Ne§. Buabl myraumii, ux npuunnbl. HacjienoBanue rpynn KpoBu u pesyc-paxkropa.
HacnencrBenHnbie 00/1€3HU YeJIOBEKA, UX NPUYMHBI U NPOQUIAKTHKA

3agaun

1. My>xuuna co Il rpynmnoii kpoBu sxkeHuncs Ha xeHune ¢ [l rpynnoit kpoBu. MaTk My>KYMHBL U MaTh KEHILUHBI
HMEIOT IIEPBYIO IPyIILy KpoBU. MOXKET Jin y BHyKa OBITh Takas )K€ TpyIIa KpoBH, Kak u y 0adymek. Kakue eme
TEHOTHUIIBI M C KAKMMHU YaCTOTaMH MOXKHO OKHJIATh B IOTOMCTBE OT TaKHX OpaKoB.

2. Y orna u y Matepu Il rpymma kpoBu (TeTepO3UTrOTHEI), IO pe3yc-paKkTopy MaTh pe3yC-TOI0KUATENbHAS
(reTepo3uroTHa), OTell - pe3yc - orpuiiareiacH. OnpeaeauTe BO3MOXKHbBIC TCHOTHUIIBI U (DEHOTHITBI ICTSH y ITOU
CYIPY>KECKOW Hapbl ¥ BO3MOXKEH JIN pe3yc-KOHMIUKT?
3. Pesyc-oTpunartenbHbIi MyX4iHa ¢ | Tpynmoi KpoBH BCTYIHII B Opak ¢ pe3yc-TOI0KATETBHON KeHIUHOM ¢ [V
rpynnoi kpoBu. Kakyro rpymnmy KpoBu u pesyc-paktop OyayT UIMETh IeTH?
4. Pogurenu umerot | u IV rpynmel kpoBu. Oyl U3 ponuTeneii ctpagaeT Jerkod (opMoi cepHoBUAHOKIETOYHOM
aHeMuH (Hacllel0OBaHHUE ayTOCOMHO-IOMHUHAHTHOE C HEMOJHBIM JAOMHHUPOBAHHEM, HE CLEIUICHO C IpyNIamMH
KpoBH). Y HUX poamics pedeHok co Il rpymnmoii kpoBU u OOMBHOM CEpIOBHIHOKICTOUHON aHemuen. Onpenennre
BEPOSTHOCTH POKAEHUS 310poBoro pedenka c 11 rpymnmoii KpoBH.
IIpakTuyeckass padora Ne9. AHTponorene3. IBoJionusi NpuMaToB. CoBpeMeHHbIE THIIOTE3BI 0
NMPOUCXO0XKIEHNHU YesioBeKa. /lokazaTeJbCTBAa POACTBA YeJI0BeKa ¢ MIIEKONMTAIOIMMHY KMBOTHBIMU. JTaMNbl

9BOJIIOIIMH Y€J0BEKA.

3a11a1me 1. 3amonuuTe Ta6J'II/IL[y <<Hpe,I[CTaBH€HI/I$I O IPOUCXOKACHUHN YCTTOBCKA»

®.1.0. yuenoro IIpencraBiieHus: 0 MPOUCXOXKICHUH YEJIOBEKa
win punocoda

ApucroTens

K.JIunueii

K.b.Jlamapk

Y. JlapBuH.

3aganue 2. 3aoIHUTH TAOIUIY «] UIOTE3bI MPOUCXOXKICHHUS YEITOBEKAY.

I'unoresa XapaxkTepucTuka




3ananmue 3. 3amonHUTE TAOIUITY
«CpaBHHUTENBHAS XaPaKTEPUCTHKA YEIIOBEKA U YEIIOBEKOOOPA3HBIX 00€3bIH»

Ne n/m OTtnnuuTenbHbIE TPU3HAKT Yenmosek YenoBekoobOpa3Has 00e3bsiHA
1 ®opMa MO3BOHOYHUKA

2 CrtpoeHnue uepena

3 Ctpoenue 3y00B

4 I'pyanas xnetka

5 Ilepennue KOHEUHOCTH

6 Crona

7 BonocsHol nokpos

8 I'onoBHO# MO3T

9 [MuceMeHHas ¥ 3BYKOBast peyub
10 Nzrorosienne opyauii Tpyna
11 AOCTpakTHOE MBITIUICHHE

3ananue 4. 3anonaute Tabnuiy «IlomoxkeHne yenoBeka B CHCTEME OPraHMYECKOI0 MUPa»

[Ipenox | Uctopuue MecTto O0BEM OcobeHHocTH Opynus Peun
9eJIoBeKa CKHH oOHapyKeH! Mo3ra Yepemna Tpyaa
BO3pacT o

3aganme S. Pactipenenute npu3HaKky Ha JABE TPYIIIIbI:

ATaBU3MBI PynumenTs




Komuwnk
XBOCTOBBIE TO3BOHKHU
XBocr,
AnmeHaukc
OCTpOKOHEYHBIE YIITH
MHOrocockoBOCTh
Jlo6aBOYHOE KOJIMYECTBO COCKOB
Ieitnbie pedpa
3y0OsI MyapocTH
. I'pyObIii 1 TYCTO# BOJIOCSHOM TIOKPOB Ha Tele
. Tperbe Beko
. I'ycras mepctp Ha nure
. XBOCTOBEIE U YIUIHBIC MBIIIIBI

PN R LD =

—_ = = = \O
W= O

IIpakTHyeckasi padora Nel(.Pemenue 3x010ru4ecKux 3agay
1 BapuaHT

1. Ha ocHOBaHMU mpaBWiIa 3KOJOTHYECKON MUPAMUJBI ONPEIEIUTE, CKOJIBKO HYXKHO 3€pHA, YTOOBI B JIeCy
BBIPOC OJUH (PUIMH Maccoil 3.5 Kr, eciu [enb MUTAHUS UMEET BHJ: 3€PHO 3JIaKOB - MBIIIb - MOJICBKA -
XOpeK - (hHUIThH.

2. VYcTaHOBHUTE COOTBETCTBUE MEXKIY OPTaHU3MOM U TPOQUUECKUM YPOBHEM 3KOJIOTHYECKOW MUpPaAMHIbI, HA
KOTOPOM OH HaXOIUTCS, W BIUIINTE B TaOJHIly: pacTeHUs, OpEN-3Meesil, JIATYIIKa, MUKPOCKOIHMYECKHN
rpud, XyK.

[IpomyneHt

KoncymenT 1 nopsaka

KoHcymenT 2 mopsika

KoncymenT 3 mopsiaka

Penynent

3. 3apmaua. OnHa pBICH CheNAeT B CyTKM 5 Kr numu. Kakoe MakCHMajabHOE KOJIMYECTBO PhICEH BBDKHUBET B
necy ¢ buomaccoii 10950 TOHH B ToJ, €CJTM KOJIMYECTBO AocTynHOU muiu 0,1%.

2 BapuaHT

1. Ha ocHOBaHWHW TIpaBHJIA 3KOJOTHYECKOW MUPAMHJIBI OMPEICIUTE, CKOJIBKO OPJIOB MOXET BBIPACTH MPH
Hamuuu 100 T 371aKOBBIX PACTEHHIA, €CITU TICTTh MUTAHUS UMEET BUJI: 37aKH - Ky3HEUUKH- JISITYITKU- 3MEH-
oper.

2. Onpenem/ITe MacCcCy KOMIIOHCHTOB LCNH IMWTaHUA, €CJIM H3BECTHO, YTO MacCCa KOHCYMCHTa TPETHETO
nopgaka CoCTaBJIsACT 8 xr

KoMIOHEHTHI eny NUTAHUA Oo0masa Macca

DUTOMIaHKTOH

Mekre pakooOpa3HbIe

Pr10BI

Bsrapa 1. xr




3. 3apgaua. JleTy4yas MBIIIb 3a OJJHY HOYb ChEJAET NpUMEpHO 4 T HacekoMbIX. He menee 20% nuimu neTydunx
MbllIeH coctouT U3 KomapoB. Komap Becutr mnpumepHo 2,2 wr. JletHuit ce3oH nmnutca 90 gHei.
Omnpenenute, CKOIBKO KOMapoOB MOXET CHECTb JIETy4asi MBIIIb 3a OJHO JIETO.

Kputepuu onenkm:

5 OaJuloB BBICTAaBIISIETCS, €CIIM Pa0OTa BBHINIOJIHEHA B TIOJIHOM 00BeMe ¢ COONIOJIEHHEM HEeoOXO0 MO
nocnenoBaTensHOCTH. CTyIeHT paboTai IOJNHOCTBI0 CaMOCTOSITETHHO: TOM00pany HEOOXOTUMbIE IS
BBIIIOJTHEHUSI TIpeAjiaracMblX pabOT MCTOYHWKM 3HAHWW, TIOKa3ald HEOOXOIWMBbIe Uil TPOBEICHUS
MPAKTHYECKUX U CAMOCTOATEIBHBIX PabOT TeopeTHUecKre 3HAHUS, MPaKTHUYEeCKNe YMEHHUs U HaBbIKH. PaboTa
odopMIiieHa aKKypaTHO, B ONTUMAaJbHOM Ui (ukcanuu pe3ynbraToB ¢opme. PopMa PUKCaUU MaTEepUallOB
MOXeT OBITh PEJIOKEHA MPEToiaBaTe]IeM WK BHIOpaHa CAMUM CTYICHTOM.

4 Gajia BRICTABIISIETCS, €ClId paboTa BRIMOTHEHA CTYACHTOM B TIOJIHOM 00BEME M CAMOCTOSITEIILHO.

JlonmyckaeTcs OTKJIOHEHME OT HEOOXOOMMOH IOCIEeIOBATEJIBHOCTH BBIIOJHEHHS, HE BIUSIOIEE Ha
NPaBWIBHOCTh KOHEYHOTO pe3ynbTaTa (IepecTaHOBKa ITYHKTOB THIIOBOIO IUIaHA MPH XapaKTepUCTUKE
OTJIENBbHBIX TEPPUTOPUI WU CTPaH U T.1I.).

Hcnosnp30BaHbl yKa3aHHbIC IPEMNOAaBaTeNleM HCTOYHMKM 3HAHUM, BKIIOYAs CTPAaHHULBl ariaca, TaOIULbl U3
NPUIOKEHHUsST K y4eOHUKY, CTPaHMIBI U3 CTATHCTUUECKMX COOpHHMKOB. PaboTa mokaszana 3HaHHWE OCHOBHOT'O
TEOPETUUECKOTO MaTepuana M OBJIaJCHUE YMEHUSMH, HEOOXOAMMBIMHU JUISI CAMOCTOSITEIIBHOTO BBITOIHEHNUS
paboTsl. JlomyckaroTcsi HETOYHOCTH M HEOPEKHOCTh B 0)OPMIIEHIH PE3YJILTATOB PabOTHI.

3 Gajia BeICTaBIIsieTCs, €CIM paboTa BBINOJNHEHA U OOpMIIEHA CTYJCHTOM C MOMOIIBIO IPEMOoAaBaTeNs In
XOPOIIIO MOATOTOBJIEHHBIX U YK€ BBHIMOJIHUBLIMX Ha "OTIMYHO" JaHHYIO paboTy cTyneHToB. Ha BeIimonHeHue
paboTHl 3aTpa4eHO MHOTO BpeMEHH (MOXXHO JIaTh BO3MOXKHOCTH AofenaTh padory moma). CTyAeHT mokazai
3HAHHUSA TEOPETHYECKOTO MaTepuana, HO MCIBITHIBAN 3aTPYAHEHHs NPH CaMOCTOSITENBbHONW paboTe ¢ KapTaMu
aTiaca, CTaTUCTHYECKUMHU MaTepruaaMy, reorpauuecCKuMU HHCTPYMEHTaMH.

2 Qajuia BBICTABISIETCS B TOM Cllydae, KOTJIa CTYJEHT OKa3aJiCsi HE MOJTOTOBJICHHBIM K BBITIOJIHEHHIO DTOH
pabotsl. [lomyueHHbIe pe3ynbTaThl HE MO3BOJISIFOT CACNIATh MIPABUIBHBIX BHIBOJIOB U MOJIHOCTHIO PACXOIATCS C
MOCTABIICHHOW 11eJ1bi0. OOHAPYKEHO IJI0X0e 3HAHHE TEOPETHUECKOT0 MaTeprala U OTCYTCTBUE HEOOXOMMBIX
yMeHuil. PYKOBOJACTBO M TMOMOINB CO CTOPOHBI MPEMOAaBaTeNs] W XOPOIIO IMOJATOTOBICHHBIX CTYJCHTOB
HEA(PEKTUBHBI U3-3a TUIOXOU ITOATOTOBKH CTYACHTOB.

CTYZ[GHT B TCUCHUE CEMECTpPA JOJI)KCH BBITIOJIHUTH BCC MPAKTUYCCKUEC 3a/IlaHU .

TecToBBIE 3a]aHHA:

1. HeoOX0oAMMBIM BEIIECTBOM B KJIETKE, YUACTBYIOIIUM ITOYTH BO BCEX XUMUYCCKHUX PEAKIUIX, ABISCTCS:
1) monmcaxapu

2) MOTUICITH]T

3) NOJTMHYKIIEOTH

4) Boma

2. YTneBoIbl B KIIETKE BBITOJIHAIOT
1) TparcniopTHYIO QPyHKIHIO

2) TEpMOPETYISATOPHYIO

3) CTpYKTYpHYIO

4) KaTaTUTUYECKYIO

3. Ilpu pacuienieHnl KaKuX OpraHndecKux BemecTs oopasyercs 38, 9 kIx?



1) yrneBozoB

2) 6enkoB

3) *xupoB

4) HyKJIEHHOBBIX KHCIIOT

4. OcHoBHas (DYHKITUS KJIETOYHOTO IIEHTPA 3aKIF0YaeTCs B!
1) Perynmsanuu Ku3HEOEATETHPHOCTH KIECTKA

2) buocunrese Oeaka

3) YyacTuu B KJIETOYHOM JICJICHUN

4) Yasoenun JJHK

5. Bce acTu KJI€TKH CBSI3aHBI MEXIY COOOH C TOMOIIBIO
1) obomouku

2) anpa

3) IUTOTUTIa3MBI

4) Bakyonei

6. Ecm B pacTuTENBHOM KIIETKE HApYyILIAeTCsl CHHTE3 XJIopoduiia, To
1) B Heil mpekpamaeTcs CHHTE3 OPraHMYECKUX BEIIECTB

2) OHa MEPecTaeT JEIUTHCS

3) y HEe YCHIIMBAETCSI MPOIIECC MOTIOMICHUS KUCIOPOaa

4) ona morudaeT

7. BeiOepuTe paBIIbHYIO TOCIIEIOBATENBHOCTE Mepeiadd nHPOPMAITUH B TIpOIIecce CHHTE3a Oesika B
KJIETKE:

1) JHK — undopmanmonnas PHK — 6emnok

2) IHK — Ttpancnoptaas PHK — Genok

3) pubocomansuas PHK — tpancnoptaas PHK — 6emnok

4) pubocomanpHast PHK — JIHK — tpancnopraas PHK — 6emox

8. benok B KJIeTKe CHHTE3UpyeTCA:

1) Ha pubocomax

2) B anpe

3) B nmu3zocomax

4) Ha rnazgkoii sHIOMIa3MaTHYECKON CETH

9. 'erepoTpodHBIE OPraHU3MBI CITOCOOHHI:

1) [Tormomark COTHEYHYIO YHEPTHIO

2) BninTeiBaTh HEOPTaHUIECKHE BEIIECTBA U3 TTOYBHI

3) Ucnonb30BaTh TOJIBKO TOTOBBIC OPraHUYECKUE BEIIECTBA
4) Co3naBaTh OPraHMYECKHE BEIIECTBA U3 MUHEPATBHBIX

10.K peaknusimM SHePTeTHIECKOro 0OMEHa OTHOCSAT:

1)OKucIeHHE TIIFOKO3bI

2) PacTBopenme coineit HaTpHs B BOJE

3) Cunre3 6emka

4) ®oTocunTe3

11. Oprann3m, TEHOTHIT KOTOPOTO COAEPKUT OJAMHAKOBBIE AJJIENI OJJHOTO T€Ha, Ha3bIBAIOT
1) TOMO3UTOTHBIM

2) THOpUAHBIM

3) TeTepo3UrOTHBIM

4) TOMUHAHTHBIM



12. Hayka, usy4atonias a8a (GyHIaMEHTAIbHBIX CBOMCTBA JKUBBIX OPIraHU3MOB — HACIICICTBEHHOCTh U
U3MEHYUBOCTD, —

1) Huronorus

2) Cenexrust

3) 'enernka

4) DMOpuoorHs

13. Pacmennenue penorurnoB B motoMcTBe 9:3:3:1 HaOMrOMaeTCs IPH CKPEIIMBAHUN

1) AABxAaBB

2) AABBxaaBB

3) AABexAaBB

4) AaBexAaBs

14. Y cobak uepHas mepcTs (A) ZOMHUHUPYET HaJ KOPUYHEBOII (a), a KopoTKoHOrocTh (B) — Hax
HOpMaJibHO# nHO# HOT (b). BrIOepUTE reHOTHUI YePHOM KOPOTKOHOTOM COOaKH, FeTePO3UTOTHOM TOJIBKO
IO TIPU3HAKY JUTHHEI HOT.

1) AaBb

2) Aabb

3) AABb

4) AABB

15. YkaxxuTe TeHOTHI TeTepO3UTrOTHOM 0co0U
1) Aa

2)aa

3) AABB

4) aB

16. OrpannunBaronM (GakTOPOM ISl Pa3BUTHS )KU3HH B BEPXHUX CIIOSX
1) atmocdeps! saBnsieTcs

2) HA3Kas TeMItepaTypa

3) pa3peKeHHOCTh BO3yXa

4) )kecTKoe ynbTpaduoIeTOBOE H3TyYCHNE

5) HU3KOE JTaBIICHUE

17. B3auMOBBIrOJIHOE CYLIECTBOBAHUE OPTaHU3MOB Pa3HBIX BUAOB — 3TO:
1) XUIIHUYECTBO

2) HaxJIeOHUYIECTBO

3) cumbuno3

4) KOHKYpEHIUS

18.IIpoaynieHTHI B Ipoliecce KPyroBOpoTa BEIIECTB
1) CHHTE3UPYIOT OpPraHUYECKUE BEIIECTBA

2) pa3nararoT OpraHHYeCKUe BEIIECTBa

3) pasnararoT MHHEpaJIbHBIC BEIIECTBA

4) CHHTE3UPYIOT MUHEPAJIbHBIE BEIIECTBA

19. K xoncymenTtam III mopsiaka oTHOCATCA
1) pacTuTenbHOS AHBIC

2) mepBUYHBIC XUITHUKH

3) BTOpUYHBIEC XUIITHUKA

4) KpoBOCOCYIITHE

20. K rmobansHbIM H3MEHEHHSIM B OHOC(epe OTHOCST
1) 3arpsi3HEHNE TOYBHI B OTJEIBHBIX PETHOHAX OTXOIAMH CEITbCKOXO03SIHCTBEHHOTO IIPON3BOCTBA
2) 3arpsi3HEHUE BO3yXa OTXOAaMH [TPOM3BOJCTBA B 30HE PACIIONOXKEHUS XUMHYECKOTO 3aBOAA



3) YHUYTOXKEHHE TI0XKapaMU JIECOMIAPKOBOH 30HEI TOpoJia
4) cokparieHue Ha IIaHeTe 3aacoB MPECHOM BOJIBI

21. [lpuponHble TEPPUTOPHH, HA KOTOPBIX 3allpelieHa XO3SHCTBEHHAs AEATENLHOCTh YENIOBEKa C LENbI0
BOCCTaHOBJICHUSI YHCICHHOCTH MOMYJISIUA PEIKUX BUJIOB PACTEHHH W JKUBOTHBIX, OXpaHbl (QIIOPH U
(ayHbl, IPEACTABISIOT COO0H

1) arporieHo351

2) 3aIOBETHUKH

3) OoTaHMYECKUE CalIbI

4) noe3aniuTHHIE JIECHBIC TIOIOCHI

HHCeTpyKIus M0 BHINOJTHEHHIO.

[Ipy BEITIOJHEHWW TECTOBBIX 3aJaHWil OOYYAIONIMICA JOJDKEH BBIOpATh OJWH WM HECKONBKO BEPHBIX
OTBETOB M3 MPEJIOKEHHBIX BAPHAHTOB.

Kputepuu onieHnBanus:

- 5 GaJTOB BBICTABIISIETCS, €CJIN MPaBHIIbLHBIE OTBETHI AaHbl Ha 85-100% Bompocos

- 4 Gaa BBICTABIIICTCS CTYACHTY, €CITH IIPABIIIBHBIC OTBETHI JaHbI Ha 65-84% BompocoB
- 3 Gaya BRICTABIIICTCS CTYICHTY, €CITH IIPABIIIBHBIC OTBETHI JaHbl Ha 50-64% BompocoB

- 2 GaJia BBICTABIIICTCS CTYICHTY, €CITU TPABIIILHBIC OTBETHI TaHBI Ha MeHee 50% TeCTOBBIX 3aIlaHUN

TeMbl A0KJI210B MO AUCHUIINHe buoadorns:

AHTUOMOTHKY U 3[IOPOBhE YEIIOBEKA: MPAB/Ia U BEIMBICEIL.

BrnusiHue BIa)kHOCTH BO3/yXa M aTMOC(EPHOTO JIaBJICHHS Ha 3I0POBbE UEIOBEKA.
['roTeH 1 310pOBbE YeIOBEKA.

Bupycsl - 6ena 21 Beka.

BrnusiHre cTpeccoB Ha 3/I0POBBE YEIOBEKA

HckyccTBeHHBIE OpraHbl - TpodJieMa U EPCIIEKTUBEI.

Mopnas ofexaa v 3J0pOBbE.

e A

[poriecc sBomonmy 6uochepsl.

9. O30HOBBIE JIBIPBL: YTPO3a U PEATHHOCTD.

10. CoBpeMeHHBIE B3TIISAAB HA TIPUPOTY CTAPEHUS.

11. CTBOJIOBBIC KIICTKU M BEIpAIIMBAHUE OPTAHOB M TKAaHEH.

12. ®dakTopsI, BIUAIONINE HA pa0OTOCIIOCOOHOCTh U YTOMJICHHE B yU€OHOM IIpoIIecce.
13. BrusiHre TabavyHOTO AbIMA Ha OPTaHM3M YEIIOBEKa.

14. BausHens — NOX0KH WIIH HET?

15. 3o0Tepanus — BEIAYMKA I PEATHHOCTH?

16. Kode — Bpen nim nomnp3a?

17. Annmeprust Kak IposIBJICHNE UMMYHOIe(UITUTA.

18. ButaMuHBbI U UX pOJIb B OPraHU3ME YEIOBEKA.

19. Hayunsle u 3THUecCKre MpoOIeMbl KIIOHUPOBAHMUS.

20. BeretapuaHCTBO: «3a» U «IIPOTUB

21. I'MO: nuina OyAyIiero Win puck Jyist 3110pOBbsi?

22. Jlo6aBKH, KpaCUTEIN U KOHCEPBAHTHI B MTUIICBBIX MPOIYKTAX.

23. Mup HaHOTEXHOJIOTUH - BO3MOKHOCTY IPUMEHEHHSI B OMOJIOTHH U MEIUITUHE.



24. TlecTrnuasl — HEOOXOIUMOCTh WU Bpe.?

25. ACCOpPTHMEHT pacTeHM, MPUMEHAEMBIX JUTS 03€JIeHEHUS! BHYTPEHHET0 MHTEphepa M UX MOJIe3HbIE
CBOMCTBA.

26. Ilporeomuka, reHOMUKa, METa0OJIOMHUKA - HOBBIC HAIIPABJICHUS B OMOJIOTHH.

27. UTo CKphIBAETCS B JaIllKe das?

28. Dxojnoruueckas onoTexHoaorus. OCHOBHbBIC TCHJCHIIUN Pa3BUTH.

29. TlepcrieKTUBBI CEIEKINH KaK PEIeHUe TII00aTbHBIX KOJIOTHYECKUX MPOoOIIeM.

30. buopuTMbl — BHYTpPEHHHE YacChl Y€IOBEKa. BUOPUTMBI JKHU3HU.

31. beIiToBBIE OTXOBI YesOBeUeCcTBA. Kak cracTtuch OT Mycopa.

32. Vcnosnb30BaHUE JICKAPCTBEHHBIX PACTEHUM HAIIIETO Kpas.

33. AHTHOMOTHKH — MOIITHOE OPYKHE COBPEMEHHOW MEIULIMHBI.

34. benku Kak OCHOBA XU3HU.

35. buonorndeckas poiab KapoOTHHA U KapaTUHOUIOB.

36. HckyccTBEHHBIE )KHUPHI - YTPO3a 310POBBIO.

37. Caxap U caxapo3aMEHUTEINU: 3a U IPOTHUB.

38. DnekTpoHHBIEC cUTapeThl. BinsaHue Ha opraHu3M 4elloBeKa.
Kpurepum oniennBaHus:

5 6a/10B BBICTaBJsAETCS, €CIIU JOKIAA COAEPKUT COOCTBEHHBIE B3IVIAABI 0Oydarolerocss Ha mpooiemy,
oOyuvaromuiics rIyOOKO W TOJHO PaccMOTpeNl MOTHATYI0 mpoOieMy, IMOKa3al yMEHHE BBLACIATH TIJIaBHOE,
aHAJIM3UPOBATh, CyMEN IMPAaBHIBHO OTOOpaTh (aKTHUEeCKHd MaTephas IUid apryMEHTAIllH, IOKa3al yMeHHe
CpaBHHUBaTh pedepupyeMble MCTOUYHUKH, PasHble TOYKM 3PEHHs, TeMa HaydHO OOOCHOBaHA. IaHbl OTBETHl Ha
JIOTIOJTHUTENBHBIE BOMIPOCHI. JIoKIIa | HamicaH MpaBUIbLHBIM JTUTEPATYPHBIM SI3bIKOM, TPAMOTHO 0(OpMIIEH.

4 paj1a BBICTABJSIETCS, €CIIU JIOKIIA] COIEPKUT COOCTBEHHBIC B3IIISIIIBI 00YHAIOIIETrocsl Ha TIPOOIIeMy U ero
BBICTYIUICHUE COIPOBOXKIACTCS apryMEHTaluel TOYKH 3pEHUS] ICTOPUKOB WITH MOJIMTUYECKUX JIesiTeNel, HO He IaHbI
OTBCTHI Ha JOTIOJTHUTCIIbHBIC BOIIPOCHI.

3 famia BBICTABIISIETCS €CITM JIOKJIA] YacTUYHO COJEPXKHT COOCTBEHHBIC B3IVISABI OOydaromierocs Ha
npobieMy, B paboTe NPHBOJWTCS TOJBKO OIHA TOYKA 3pEHHS Ha MPoOiIeMy, CyTh IMpPOOJIEMBI PACKpBITA HE
TMOJIHOCTBIO; OTBCTHI HAa AOTIOJIHUTCIIBHBIC BOIIPOCHI HE IaHbI.

2 6aJl1a BBICTaBIIIETCS B TOM CIIy4ae, KOT/ia MOAHATas pobieMa pacKpbITa HEAOCTATOUHO MOJIHO, HE BCEraa
NPaBWIbHO BBIAEISIETCST IJIaBHOE, OelleH (aKTWYECKMH Marepuan, Majo HCIOJIb30BAaHO JIONOJIHUTEIbHON
nuteparypsl. Jlokiaa ohopMiIeH HENpaBUIbHO: UIMEIOTCSl HapyLIeHHs JOTUKH. Hamcal rpaMoTHO.

CTyneHT B TEUEHUE CEMECTPa MOXKET MOATOTOBUTD JI0 2 JOKJIAIOB.

3. MeToanyeckue MaTepuaJbl, ONpeAeasolMe Npoue1ypbl OlleHUBAHUS 3HAHUM, YMEeHHNi, HABBIKOB
M (MJIH) ONBITA JeSITeIbHOCTH, XaPAKTEPU3YIOLINX 3Tanbl (JOPMUPOBAHMA KOMIIETEHIMIT

[Iponenypa oneHuBaHMS 3HAHUM, YMEHHUH, HAaBBIKOB M (WJIM) ONBITA IEATEIBHOCTH, XapaKTEPU3YIOIIUX
aTansl (GOPMUPOBAHUS KOMIIETEHIIMH COCTOUT U3 TEKYIEr0 KOHTPOJIS.

Tekymuii KOHTPOJIb YCIEBAEMOCTH IPOBOAUTCS C  HCIOIB30BAHUEM OLEHOYHBIX  CPEICTB,
MPEICTABICHHBIX B M. 2 JAaHHOTO NPWIOXKEHHA. Pe3ynpTaTsl TEKYIIETO KOHTPOJIS TOBOJSATCS 1O CBEICHHS
CTYJCHTOB JI0 IPOMEKYTOUHON aTTECTAllMU U YUUTHIBAIOTCS MPH OLIEHWBAHUM 3HAHWH, YMEHHM, HABBIKOB U (MJIH)
OIIBITA JESATEIBLHOCTH.



Ipunaoxenune 2

METOIANYECKHUE YKA3ZAHUS UISA OBYUYAIOIUXCS 1TO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

OVY/. 13 buoaorust

Meroandeckne yKa3zaHUs IS CTYIEHTOB 0 ocBoeHUto aucturuind OY 1. 13 bruonorus sBisroTcs 4acTbhIO
paboyei mporpaMMbl TUCIHILIHHBI (IPHIIOKEHUEM K pabodeid mporpamme).

Pabouas nporpaMma JUCHMIUTUHBI YTBEPXKJACTCS TUPEKTOPOM Kojulemka A u3ydeHus mucuuruimael OY /1. 13
buonorusa. Omnpenenser mend W 3agadd JUCHHUIDINHBI, (OPMHUpPYyEMBIE B XOAE €€ H3Y4YeHHS KOMIIETCHIIMM W HUX
KOMIIOHEHTBI, COJEpKaHUE W3ydaeMOro MaTepHaja, BUABI 3aHATHH 1 00bEM BBIACISIEMOro yueOHOrO BPEMEHH, a TaKKe
MOPSIIOK M3YYEHUsI U TiperoiaBanus yueOHoi aucuuruael OY /1. 13 Buonorus.

Pabotas c paboueil mporpaMMoi IUCIMIUIMHBI, HEOOXOANMO OOPAaTUTh BHUMAaHHUE HA CICAYIOLIee:

— HEKOTOpbIe pa3zensl Wik TeMbl qucuuiuinael OY /1. 13 Buonorust He pa3douparoTcst Ha JISKIUSX, @ BBIHOCSATCS
Ha CaMOCTOATEIbHOE U3yUEHHE [0 PEKOMEHAYEMOH y4eOHOM auTepaType U y1eOHO-METOANIECKUM pa3padoTKam;

— CcoAep)KaHME TeM, BBIHECEHHBIX Ha CaMOCTOATENBHOE W3yUeHHE, B 00S3aTENILHOM TOPAIKE BXOIJUT
COCTaBHOM YacThIO B TEMBI TEKYIIIETO U MPOMEKYTOYHOTO KOHTPOJIS;

Jns MOATOTOBKM K TEKyIIEMY KOHTPOJIO CTYOEHTBI MOTYT BOCIIOJIB30BATHCS OLICHOYHBIMH CpPEACTBAMH,
npezacraBieHHBIME B [Ipunoxkennn 1 x paboueit mporpamme nucuurumasl OY 1. 13 Buonorus.

1. Onucanne noc;ienoBaTeLHOCTH AelicTBHIi CTyIeHTa
[Mpucrynast k uzydenuto aucuuruinabl OY /], 13 Buonorus HeoOX0JMMO B IEPBYIO OYEPE/Ib 03HAKOMHUTBCS C
coJiepkaHreM pabouell MporpaMMBbl AUCIUIUIAHEL, T1e B pa3aene «CTpyKTypa U cofepKaHue AUCIUTUINHBI (MOIYIIS)»
MPHUBEJIEHO O0IIlee paclpeie]ICHHe YacoB ayTUTOPHBIX 3aHSATHI U CAMOCTOSITEILHON pabOTHI 10 TeMaM AMCIUIUIHHBL U
BUJIaM 3aHSTHH.
3anoroM ycrnemsoro ocBoenust aucuuiinael OY /1. 13 buonorus siBisieTcsl NOCeleHUe JIEKIUOHHbBIX 3aHATUN U
BBITIOJTHCHUE MPAKTHUYECKUX PadoT, Tak KaK MPOIMYCK OJHOTO, a TeM 00JIee HECKOJBKUX 3aHATUN MOXKET OCJIOKHUTh
OCBOCHHME pa3leioB Kypca.
Jlexuu UMEIOT 1ENBIO AaTh CUCTEMATU3UPOBAHHBIE OCHOBHI HAYUHBIX 3HAHUHI MO COACPIKAHUIO TUCHUTUIMHBI
OVY . 13 buomnorus. [Ipu n3ydennu u mpopabOTKe TEOPETUUECKOTO MaTepraia HeoOX0IuMo:
— TIIOBTOPUTH 3aKOHCIEKTUPOBAHHBIA Ha JIEKIMOHHOM 3aHSATUU MaTepual M JOMNOJHUTh €ro ¢ Yy4eToM
PEKOMEHIOBaHHOM 110 JAHHOM TEME JINTEPaTYpHl;
— IpPU CAMOCTOATEIBHOM U3yUYE€HUU TEOPETUYECKOM TEMBI TOATOTOBUTh KOHCIIEKT, UCIIONb3Ysl PEKOMEH/I0BAHHBIE B
pabodeii mporpamMme JTUCIMILTUHBI JINTEPATYPHBIC UCTOYHUKH M JICKTPOHHBIC 00pa30BaTeIbHbIE PECyPCHI.
[IpakTryueckne 3aHATHS MIPOBOAATCS C LEIBIO YIITyONIeHUS W 3aKpPEIUICHUS] 3HaHWH, MOIYYSHHBIX Ha JICKIIHX,
B IIPOIIECCE CAaMOCTOSTEIBHON pa0OThI ¢ Y4eOHOM TUTEpaTypoil.
B xo1e mpakTHdecKoro 3aHATHS 00yJaroIuecs BEITIONHSAIOT OAHO MPAKTUYECKOE 3aJaHue IO PYKOBOJICTBOM
MIPEeTIoIaBaTeNsl B COOTBETCTBHH C M3y4aeMbIM COJEpKaHUeM y4eOHOTO MaTepHarna.
BrimonHnenne 00y4aronmuMucs MpakTHIeCKUX 3aaHuil HalpaBJIeHO Ha:

- 0000mIeHre, CHCTeMaTH3aluIo, YrIIyOleHue, 3aKperuieHHe MOJTYYeHHBIX TEOPETUYEeCKUX 3HAHUM o
KOHKPETHBIM TE€MaM JIHCUHUIUIAHEL,

- ¢opMupoBaHME YMEHHIl NPUMEHATH INONyYEHHbIE 3HAHMS Ha MPAKTHKE, pealu3alui0 eJUHCTBA
UHTEJUIEKTYaJIbHOU U IPAKTUYECKOU JEATENBHOCTH;



- BLIpa6OTKy npu peIICHUM TIOCTABJICHHBIX 3aJad TaKuX HpO(l)eCCHOHaHBHO 3HAYMMbIX KadCCTB, KakK
CaMOCTOATCIIBHOCTD, OTBCTCTBCHHOCTbD, TOYHOCTD, TBOPUYCCKAasA MHUIIMATHBA.

2. CamocTosiTebHAs paGoTa cTyeHTa
CamocrosTenbHas padoTa - 3TO BHI YYeOHOH IEATEIBHOCTH, NPEIHA3HAYCHHBIN I MPUOOpETEHUS 3HAHUM,

HaBBIKOB M YMEHHUI B 00beMe M3y4aeMOH AMCHUIUIMHBEI cornacHo TpeboBanusm OI'OC cpenHero mpodeccnoHanbHOrO
00pa30BaHNs, KOTOPHIA BBIMTOTHACTCS OOYYarOMIUMUC WHANBUAYAJIHHO M MPEANONIaraeT akTHBHYIO POJIb CTY/ICHTA B ee
OCYILIECTBIICHUU U KOHTPOJIE.

Henu camocTosaTenbHON pabOTHI:

— CHCTeMaTH3aIus U 3aKperICHHUe MOIYyYCHHBIX TEOPETUICCKIX 3HAHUHA U MTPAKTUICCKUX YMEHUHN CTYICHTOB;

— yriayOJIeHHe U paclInpeHUe TEOPETHICCKIX 3HAHMIA;

— ¢QopmupoBaHHe YMEHHUI HCIIONB30BaTh HOPMATHUBHYIO, TPAaBOBYIO, CIIPABOYHYIO JOKYMEHTALUIO U
CIETMATBHYIO JUTEPATypy;

— pa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH W aKTUBHOCTH CTYJACHTOB: TBOPYECKOW HHHUIIUATHBBHI,
CaMOCTOSATEITLHOCTH, OTBETCTBEHHOCTH U OPTaHM30BAHHOCTH;

— (QopmupoBaHHE CaMOCTOSTENILHOCTH MBIIIJICHHS, CTIOCOOHOCTEHN K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHHIO
1 caMopeaTn3allim;

— BOCIIUTAHHE CAMOCTOSATENBHOCTH, KaK JMYHOCTHOTO KadeCcTBa Oy IyIIETO CIIeHANCTA;

— Pa3BUTHUE UCCIEIOBATEIbCKUX YMEHUI.

CamocrosiTensHas paboTa cryeHTa 1o ydeonoi qucuurminae OY /. 13 Buonorus BeITIOTHSAETCS:

— CaMOCTOSTEIbHO BHE PACTIHCAHHS YUeOHBIX 3aHSTHIA;
— C HCTOJB30BAaHUEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH;

— TapauIebHO ¥ BO B3aMMOJICHCTBUHN C Ay TUTOPHBIMHU 3aHATHSIMH.
Borpocsl, He paccMOTpeHHBIE Ha JIGKIHSAX W MPaKTHUCCKUX 3aHATHAX, TOJDKHBI OBITh M3YYEHBI CTYICHTAMHU B
XOJIE CaMOCTOSITeNTbHON paboThl. B Xoze camocTosTenpbHON paboThl KXl CTyIEHT 00s3aH MPOYUTATh OCHOBHYIO U
JIOTIOTHUTENIBHYIO JIUTEPaTypy MO H3ydaeMoil TeMme, JOMOJHHUTh KOHCHEKTHI JICKIIMI HEJOCTAIONUM MAaTEepPUATIOM.
BrimuckamMu M3 PEeKOMEHJOBAHHBIX MEPBOMCTOYHHKOB. BBIICTUTh HETMOHSATHBIE TEPMWHBI, HAWTH HX 3HAYCHHE B
SHIUKIIONEANYECKHIX CIOBAPSIX.

3. PexoMennanuu no paGoTe ¢ JUTEPATYPOii M HCTOUHHKAMH
Paboty ¢ mutepaTypoii ciieyeT HauMHATh ¢ aHanu3a padboded mporpammbl auctuiuinabl OY /1. 13 buomorus,
CoJIEpIKallle CHMCOK OCHOBHOM Y JIOTIOJIHUTEJILHOU JTIUTEPATYyPHI.
B ciiyuae BO3HMKHOBEHHS 3aTPyIHECHHH B MOHMMAaHWM Y4eOHOTO MaTepHaja ClieAyeT oOpaTuTbcs K IPYyrum
UCTOYHHUKAM, TJIE U3JI0KEHUE MOXKET OKa3aThesi 00Jiee JOCTYTHBIM.
Pabora ¢ mutepaTypoii He TONBKO IOJIE3HA KAaK CPEACTBO OoJiee TIIyOOKOTO H3YUYEHHs JHOOOW JUCIUTUINHBI
OV /. 13 buonorusi, HO U SBJIIETCS HEOTHEMIIEMON YaCThI0 MPOPECCHOHANBLHON AeSTeLHOCTH Oy IyIIero BBITYCKHHKA.
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