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Pacnipenesienne 4acoB TUCHUILIHHBI IO ceMeCTPaM

Cemecr
(<Kpr>.<CeMeCT[l)) Ha Kypce>) 1d.D)2(1.2) Utoro
Henens 16 23
Bun 3agsaruit vi | pin | vo| po | vin PII
Jlexun 16 |16 16 |16
[IpakTudeckue 46 |46 |46 |46
Koncynprammu 2 12 2 |2
Hroro ayn. 16 |16 [46 |46 |62 |62
KonrakrHas pabora 16 |16 |48 |48 |64 |64
Cawm. pabora 32 132 |32 (32
HUrtoro 16 |16 [80 |80 |96 [96
OCHOBAHME

DdenepalibHBIN TOCYTAPCTBEHHBIN 00pa30BaTENLHBIN cTaHIAPT cpeaHero obiero oopazosanus ([Ipukas
MunrncrepctBa o0pa3oBaHus U Hayku Poccuiickoit @enepammu ot 17 mast 2012 1. Ne413 «O6 yTBepKaeHUN
(eepalIbHOrO rOCyIaPCTBEHHOTO 00Pa30BaTEILHOTO CTAHIAPTa CPEIHETO 00IIEro 00pa3oBaHus» (¢
M3MEHEHUSIMU U TOTIOTHEHUSIMU))

Pabouas mporpamma cocTasiieHa 110 00pa3oBaTeNbHON POrpaMme

nanpasnenue 40.02.01 [IPABO 1 OPTAHU3AIUA COLMAJIBHOI'O OBECITEYEHU S anst Habopa

2023rona

nporpaMma CpeaHero NpohecCHOHATBHOTO 00pa30BaHUS
Y4eOHBIi TUTaH YTBEPXKIEH YIEHBIM COBETOM By3a OT 25.03.2025 mportoxon Ne 10

Pabouas mporpamMma cocraBiieHa Ha OCHOBE paboueil mporpaMMbl yKa3aHHOW AWMCLMIUIMHBI, YTBEP)KICHHOU B
OOK OI'bOY BO PI'DY (PUHX) ¢ y4yerom yciioBuil peann3anuy IporpaMMbl CpeAHEro MPpodeCCHOHATEHOTO
oOpazoBaHus, HIEHCTBYIOIIMX B ['yKOBCKOM WHCTUTYTE OSKOHOMHKM W TpaBa (¢dwiman) QenepaibHOro
rOCy/IapCTBEHHOI0 OOJPKETHOrO 00pa30BaTENIbHOTO YUPEXKAEHUS BBICIIETO 00pa3oBaHUS
TOCyIapCTBEHHBIN dKOHOMIYecknid yHuBepcuteT (PUHX)»

[Iporpammy cocraBui(un): Ilpen., I'eopruesckas E.E., npen. Komaposa A.1.

[Ipencenarens LIMK: Bypakosa JL.I'.

Paccmorpeno Ha 3acegannu LIMK ot 25.03.2025 1. npotokos Ne 3

«PocToBCckui



1. EJIX OCBOEHUA JUCHUIIINHBI

1.1]- ocBOEHHE 3HAHUI O OMOIOTHYECKUX CHCTeMax (KJIeTKa, OPraHU3M, BHI, IKOCHCTEMA); HCTOPHH PAa3BUTHS COBPEMEHHBIX
MPECTABICHUI O XKHUBOI MPHUPOIE; BBIJAIOIINXCS OTKPBITUSIX B OMOJIOTHUECKON HAyKe; POJIM OMOJIOTHUECKON HAYKH B
(hopMUpPOBaHHY COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MUPA; METOJIaX HAYYHOTO ITO3HAHMS;

1.2]- OBJIAICHUC YMCHUAMU 000CHOBEIBATH MECTO U PoJib OMOJIOTHYECKUX 3HAHUI B npaKanecxoﬁ JACATCIbHOCTHU n}oneﬁ,
Pa3BUTHU COBPEMEHHBIX TeXHOIIOFPIi/'I; MMPpOBOAUTH HaGJIIO,HeHI/DI 3a OKOCHUCTEMAaMU C LECJIbI0 UX OIIMCAaHHW U BBISABJICHUA
€CTCCTBCHHBIX U aHTPOIIOI€HHBIX HSMCHCHHﬁ; HaXoOUuTh U aHAJIM3UPOBATH I/IH(i)OpMaIII/IIO O XKHUBBIX 06’LGKTaX;

1.3|- pa3BuTHe MO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYAJIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B IpOIIecce N3yIeHHs
BBIIAIOMIUXCS JOCTOKEHUI OHOJIOrMH, BOLIEIINX B O0LIEYEI0BEUECKYIO KYIbTYPY; CIOKHBIX U IPOTUBOPEUUBLIX ITyTEH
Pa3BUTHUS COBPEMEHHBIX HAayYHBIX B3IJIAI0B, UICH, TEOPUH, KOHLENINH, Pa3IMYHBIX THIIOTE3 (O CYIIHOCTH U
IPOUCXO0XKICHUU JKU3HH, YEJIOBEKA) B X0/1€ padOTHI € pa3InuyHBIMU UCTOYHUKAMHU HHPOPMALIIH;

1.4|- Bocniutanue yOe1eHHOCTH B BO3MOXKHOCTH ITO3HAHMS )KHUBOW MPHUPOIBI, HEOOXOANMOCTH OEPEKHOT0 OTHOLICHHS K
HPHUPOIHOM cpesie, COOCTBCHHOMY 30POBBIO; YBAXKCHNUS K MHCHHIO OMIIOHEHTA IPH 00CYKICHUN OMOJIOTHYECKHX
npobieM;

1.5[- ucrionp3oBaHue MpUOOPETEHHBIX 3HAHUN M YMEHHH B IIOBCETHEBHOM XHU3HM JIs1 OLIEHKH IIOCJIEACTBUI CBOEH
JIESITETIbHOCTH 110 OTHOILIEHHIO K OKpY’Karolleil cpe/ie, 3J0pOBbI0 IPYTUX JI0/IeH U COOCTBEHHOMY 370POBbIO;
000CHOBaHUS U COOIIOZCHUS Mep MPOPHIAKTHKH 3a001€BaHU, TIPABUII TIOBEICHUS B TIPUPOJIC.

2. MECTO JUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Huxn (pazgen) OOIT: |OYI[

2.1|TpeGoBaHusi K MpeIBapPUTEJIbHOI MOAT0OTOBKE 00y4YaloIerocs:

2.1.1|u3y4enue yueOHOW AUCHUILIHHBI «Bbrosorusy 0a3upyercs Ha 3HAHUAX 00YYaIOMINXCS,TOTYYEHHBIX TIPH U3Y4YCHUH
OHONOT U, XUMIH,(PH3HKH, Teorpagyu B OCHOBHOM IIIKOJIE.

2.2|IncuUMINHBI ¥ MPAKTUAKH, IJIs1 KOTOPBIX 0CBOEHUE TAHHOH TUCHUTLIMHBI (MOIYJIsT) HEOOX0TUMO KAK
npealuIecTBywIIee:

2.2.1|PannonansHOE IPUPOIOTIONH30BAHHE

2.2.2|OxpaHa oOKpy>Karolel cpeasl U 310POBbs TI0AeH

3. TPEBOBAHUSA K PE3YJbTATAM OCBOEHUS JTNCITUIIJINHbBI

3.1 3uarp

- MeCTO M POoJib GHOJIOTHH B CHCTeMe HAYYHOT0 3HAHUS; PYHKIMOHAJIBHON IPAMOTHOCTH YeJI0BeKa /ISl peleHust
JKU3HEHHBIX NPo0./1eM;

- MeCTO U POJIb OHOJIOTHH B CHCTeMe eCTeCTBEHHBIX HAYK, B (JOPMUPOBAHUU COBPEMEHHOI eCTeCTBEHHOHAYYHOH KAPTHHBI
MHPa, B NO3HAHMH 3aKOHOB MPHPOBI U PELIEHNH KU3HEHHO BaXKHBIX COMUATBHO-3THYECKUX, JKOHOMUYECKHUX,
YeJIOBEYeCTBA, a TAKIKE B PeIIEHNH BOIPOCOB PAIIMOHATBLHOTO MPHPOIONOIL30BaHNSA, B )OPMHPOBAHUN HEHHOCTHOTO
OTHOWLIEHHSI K NPUPO/ie, 00IECTBY, YeT0BEKY;

- BKJIA/I POCCHIICKUX H 3apYy0eKHbIX YUeHBIX B pa3BHTHe GHOJIOTHH;

3.2 Ymern

- YCTAHABJIMBATH B3AMMOCBSI3U MeXKAY CTpOeHHeM U QYHKIMSIMH: OPraHOUA0B, KJI€TOK Pa3HbIX TKaHell, OpranaMu u
CHCTEMAaMHU OPraHOB Y PACTEHMI, ’)KHBOTHBIX H YeJ0BeKa; MexK1y 3TalaMi 00MeHa BelleCTB; 3TallaMH KJIeTOYHOr0 HHK/Ia U
JKU3HEHHBIX IIMKJIOB OPraHU3MOB; 3TAlaMH 5MOPUOHAIBLHOI0 Pa3BUTHS; TEHOTHIIOM U (eHOTHIIOM, (DEHOTHIIOM H
(akTopamu cpeabl 00MTAHHS; IPOLECCAMH 3BOTIONUHN; ABHKYIIUMH CHIaMH AHTPOIOreHe3a; KOMIIOHEHTAMHU Pa3/IMYHbIX
JKOCHCTEM M NPUCHOCO0JCHUAMH K HHM OPTaHU3MOB;

- HCII0JIL30BATH COOTBETCTBYIOIIME APTYMEHThbI, 0H0JIOTHYeCKYI0 TePMHHOJIOTHIO H CHMBOJIMKY JJIs1 I0Ka3aTe/IbCTBA
POACTBA OPraHU3MOB PAa3HbIX CHCTEMATHYECKHX I'PYIII; B3AaHMOCBSI3H OPIaHU3MOB H Cpelbl 00MTAHUS; eJUHCTBA
YeJI0BeYeCKHX pac, He00X0AMMOCTH 3/10POBOro 00pa3a KU3HH, COXPaHEHHUs Pa3HO00pa3us BUAOB M DKOCHCTEM KaK yC/JI0BHUSA
COCYLIeCTBOBAHMS IPHPO/IbLI U YeI0BeYecTBA;

3.3 Baagern

- CHCTEeMOii 3HAHUI 00 OCHOBHBIX METOaX HAYYHOI'0 MO3HAHHUSI, HCIOJIb3YeMBbIX B OHOJIOTHYECKUX MCCJIET0BAHUAX JKHBBIX
00BEKTOB M IKOCHCTEM (OMHCaHHe, H3MepeHHe, TPoBeieHne HA0I0AeHIii); coco0aMul BbISIBJIEHUS M OLEHKH
AHTPONOTeHHBIX N3MEeHEHHIT B MPUPO/IEe;

4. CTPYKTYPA U COJAEPKAHUE TUCITUIIJIMHBI (MOAYJIS)

Kon HanmeHnoBanue pa3aenos u Tem /Bua | Cemectp /| Yacos | Kommneren- | Jluteparypa IIpumeyanne
3AHATHS 3aHATHS/ Kvne nun

Pazgen 1. YYHEHME O KJIETKE




1.1

Beenenue. buonorus kak Hayka. Otpaciu
OuosIorNy, ee CBA3U C APYTUMU HayKaMH.
OOBEKT n3ydeHust OHOJIOTUH — KBS
npupoza. Poib GHOIOrHuecKux Teopuii,
nuzel, Tunote3 B GopMHpOBaHUH
COBPEMEHHOM €CTECTBeHHOHAYYHON
KapTHHBI MHpa.

MeTto/p1 TO3HAHYS JKUBOU MPUPOJIEI.
OTnUunTENbHBIE TPU3HAKHU KUBOU
MIPUPOBI: YPOBHEBAs OpraHU3aLUs U
9BoJI01MA.OCHOBHbIE YPOBHU
OpraHU3aIMH )KUBOH MPUPOJIBL.

/JTex/

JI1.2 J11.1J12.3
0135233 54

YcTHBIi onpoc

1.2

Huronorust — Hayka o kierke.Pa3Butue
3HaHuii o kierke (P.I'yk, P.Bupxos,
K.Boap, M.Ineiinen u
T.1IBann).Knerounas teopus.
Xumuueckasi OpraHu3anus KJIeTKH.
Opranuueckrue U HEOpraHMUeCcKre
BEILECTBA KJIETKU U KUBBIX OPraHU3MOB.
benku, yrieBoipl, TUIHU/bI, HyKJIEHHOBBIE
KHCJIOTBI U UX POJIb B KIIETKE.

/JTex/

JI1.2 J11.1J12.2
2.3
010203354

Coobmenue,
YCTHBII OIIPOC.

1.3

Crpoenue 1 GyHKINH YacTel U
OpraHouioB KieTku. OCHOBHBIE YaCTH U
OPTaHOH[BI KJIETKU, X (QYHKINY;
CtpoeHre 1 PYHKIUH XPOMOCOM.

JIHK — HocuTeNnb HacIeaCTBEHHOM
nHdopmaryu. Y asoenue Mosekynsl JJHK
B KJIETKE. 3Hau€HHE MIOCTOSHCTBA YUCIIA U
(hOpMBI XPOMOCOM B KJIETKaX.
CoMaTuyecKue 1 MOJIOBBIE KIIETKH.
JIMIIOUIHBIN M TaIUIOUIHBIA HAOOPHI
xpomocoM. ['omonornynsie u
HETrOMOJIOTUYHBIE XPOMOCOMBI.

/JTex/

JI1.2 JI1.1J12.2
2.3
01023354

VYerHslii onpoc,
TECTOBBIH
KOHTPOJIb

1.4

MHoroo6pasue kieTok. JosaepHsle u
SIIEPHBIC KICTKH. BUPYChI — HEKIIETOYHBIC
(dhopmbl

IIpokaproTHYECKHE OPTaHU3MbI M UX POJIb
B OHoreHo3ax. BUpychl — HEKIIETOYHbIE
(dbopmbl. Mepbl poUIaKTUKA
pacnpocTpaHeH s BUPYCHBIX
3aboseBanuii. [Ipodunaktuka CITN/]a.
/JTex/

J1.2 J11.1J12.2
2.3
010203354

TECTOBBIN
KOHTPOJIb

1.5

OOMeH BelIeCTB U MPEeBpallEHUs] SHEPIUU
B KJIETKe. DHEpreTHIeCKUil OOMEH, ero
STallbl. BpO)KCHl/IC W AbIXaHUC.
®otocunre3. CBeToBast 1 TEeMHOBas (a3bl
(dorocuHTe3A.

/JTex/

J1.2 J11.1J12.2
2.3
010323354

TecroBsiit
KOHTPOJIb.

1.6

Buocunres 6enka. 'en.CBoiicTBa
TEHETHYECKOI0 KoJa. ITarbl OMOCHHTE3a
oenka. /JIex/

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

VYceTHBI onpoc.

1.7

PasmHuoxenune oprannzmos.IlonoBoe n
6ecrnosnioe pasmMHokeHue. JKu3HeHHBIH
LUK KIeTKu: uHTepdasza u Muto3. dasbl
MuTo3a.Meio3, ero dassl. PazButne
MOJIOBBIX KJIETOK Y PACTEHHUI U KUBOTHBIX.

/JIex/

J1.2712.3
JI1.1 J11.1J12.2
01032

1.8

VHouBuayanbHOE pa3BUTHE OPTaHU3MA.
OMOpUOHAIBHBIN 3Tall OHTOIEHE3a, €0
OCHOBHBIE CTaauu. buorenernueckuit
3akoH.Opranorenes. [ToctamOpronansHOE
pasButHe. PenponykTuBHOE 310pOBbE
gemoBeka. /JIex/

J1.2 J11.1
JI1.1J12.3
92




Paznen 2. PASMHOKEHUE U
NHANBUAYAJBHOE PAZBBUTHE
OPI'AHU3MOB

2.1 [Ipaktudeckas padora Nel. HabGnroneHue u JI1.2 J11.1J12.2
CpaBHEHHE CTPOCHUSI KJIETOK PacCTeHUIl 1 J12.3
YKUBOTHBIX 110 TOTOBBIM 010202354
Mukponpenaparam. /IIp/
2.2 [Ipaktudeckas padora No2. Pemienue JJ1.2 J11.1 TECTOBBIN
3agadq no teme: "buocunres 6enxa" /IIp/ J1.1J12.2 J12.3 KOHTPOJIb,
21322334 YCTHBIN OTIPOC
23 Ipaktudeckas padota Ne3.Perymnsuus JIT.1J12.3 MMCEMEHHBIE
¢byHK1MI Ha ypoBHE KieTkd. Opranusm - 010323354 OTBETHI HA
enuHoe nesnoe. Heiipo-rymopanbHas BOIPOCEL.
perynsimust. /TIp/
24 IMpaktudeckas padora Ned. CpaBHeHHUE JI1.2 JI1.1J12.3
NPOIIECCOB PAa3BUTHS MOJIOBBIX KJIETOK y 21525354
pacrtenuii ¥ xuBoTHBIX. /I1p/
2.5 IpakTryeckas pabota Ne6. BeisiBienue JI1.2 JI1.1
IPU3HAKOB CXO/CTBA 3apOJbIIIEi J1.1J12.2 J12.3
4eJ0BeKa U APYTUX MICKOIUTAIOMIUX KaK 010323354
JI0Ka3aTeNbCTBO UX poactea. /Ilp/
2.6 Ipaktuueckas padota Ne6. BeisBnenue JI1.2 J12.2
MIPU3HAKOB CXOJICTBA 3aPOJBIIIEH JIT.1JIT.1J12.3
YeJI0BEKa U JPYTUX MIIEKONUTAOIUX KaK 01032
JI0Ka3aTeNbCTBO UX poactea. /IIp/
2.7 Cocrasienue TabIMIl IO OCHOBHBIM BHJIaM JI2.3 J11.1
Butamunos, 'opMoHOB, pepMEeHTOB 1 X JI1.1J12.2
Ouosoruueckas pojib B A1
(GYHKIIMOHUPOBAaHUU OpraHU3Ma B IIETIOM
KaK CaMOpeTyJIupyomiecs u
caMopa3BHBalOIIEHCsl OMONIOTHYECKON
cuctemsl /Cp/
Pazgen 3. OCHOBBI TEHETUKHN U
CEJIEKIIUHN
3.1 IIpaktuueckas padora Ne 7OCHOBBI JI1.2J12.2 J12.3
YUYEHUS O HACTIEICTBEHHOCTH U 01323354
U3MEeHYMBOCTH. ['eHeTHKa — Hayka o
3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH U
M3MEHYMBOCTH OpraHu3MoB. I'. MeHens
— OCHOBOIIOJIOXKHUK T€HETHKH.
I'eHeTnueckas TEPMUHOJIOTHS U
CHUMBOJIMKA.3aKOHBI T€HETHKH,
yctaHoBieHHbIE . MeHzenem.
MonorubpuaHoe u AUrHOpUIHOE
CKpelBaHue XPOMOCOMHAs TEOPHS
HaclieIcTBeHHOCTH. B3aumoneiicteue
renos. /I1p/
32 Ipaktudeckas padota Ne 8. CocraBiieHue JI1.1J12.3
MPOCTEHIIINX CXEM MOHOTHOPUIHOTO U 21322334
JUrHOpUIHOTO cKperuBanuity. /IIp/
33 [Ipaktuyeckas padora Ne§.I'eHeTrka moma. JI1.2 J11.1J12.3
CreneHHoe ¢ I0JIOM HacJIeqOBaHuUE. D152 D353 524

3HaueHHne TeHEeTHKU [T CETEeKIUU U
MeauiuHEL HacnencTBeHHBIE G0Ne3HN
9eNoBeKa, X IIPUIUHBI 1
npodunaktuka.l eneTrka mnomua.
CuerieHHOE C OJIOM Hacllel0BaHKE.
I'eneruka yenoseka.Hacnencreennsie
00JIC3HU UeNIOBEKa, UX IPUIHHBI U
npoduIaKkTHKa. 3aKOHOMEPHOCTH
U3MEHYHMBOCTH U ee BUJbL.Pomp
COBPEMEHHBIX T€HETHIECKHX
HCCIIeIOBAaHUH B MEIUINHE,CENICKIINH 1
9BOJIIOLMOHHBIX Ipoleccax. Pemenue
TEHETUYECKHX 3a/1ad. Ha Hacllel0BaHUE
crerieHHoe ¢ nonom. /Ilp/




34

[Ipakruueckas padora Ne9. Buybt
MyTanuii, ux npuauHel. HaciemoBanue
IPYII KPOBH U pe3yc-(haxkTopa.
HacnencrBeHHble 60J1€3HU Y€JIOBEKA, UX
MpUYHHbL U nipopunaktuka. /TIp/

J1.1J12.2J12.3
0135233 54

35

[pakruueckas padora Nel(0. OcHOBEI
CENEKIINU.METOIBI CEIEKIIHH:
rUOpUIM3alNs U UCKYCCTBEHHBINH O0TOOP.
OCHOBHBIE JOCTH)KEHHST COBPEMEHHON
CENeKINH KyJIbTYPHBIX PACTCHUH,
JIOMAIIHUX KUBOTHBIX U
MHUKPOOPTaHU3MOB.BHOTEXHOIOTHS, ee
JOCTHIKCHUSA U TICPCTICKTHUBBI PA3BUTHSA.
DTHYECKUE acTIeKThl HEKOTOPBIX
JNOCTH)KEHHH B OMOTEXHOJIOTHH.
KnoHnupoBaHue >KUBOTHBIX (TIPOOIIEMBI
KJIOHUPOBAHUS YesioBeKa). AHaNN3
(beHoTHMUeCcKO# nu3MeHunBOCTH. /TIp/

J1.2 J11.1J12.2
2.3
010203354

3.6

IMpakTudeckas pabora Nell.BrisiBienue
MYTareHOB B OKpy»Karollel cpee U
KOCBEHHas! OIIEHKa BO3MOKHOTO UX
BIIMSHUS Ha OPTaHU3M U PEHNpPOIYKTHBHYIO
¢yskuuto. /Tp/

JI1.2 J11.1J12.3
0135233 54

3.7

IMoaroroBka Jloknanos o Teme
"CoBpeMEHHBIE METO/IBI CETEKIINT
pacTeHui U )KUBOTHBIX. buorexHomorus,
€€ JOCTIDKSHUS U TIePCIIEKTUBBI Pa3BHUTHSL.
I'MO. Otrdeckue acmeKkThl HEKOTOPBIX
JOCTIDKEHUI B OMOTEXHOJIOTHU.
KrnonupoBaHue >kUBOTHBIX (IIPOOIEMBL
KJIOHUpOBaHus yenoBeka) /Cp/

10

JI1.2 1.1
JI1.1J12.2
Ol

Pazgen 4. MIPOUCXOXKIEHUE N
PA3BUTHE ) XU3HU HA
3EMJIE.BOJIIOLITMOHHOE
YUYEHHE.

4.1

ITpakTudeckas pabora Nel2. Ananus u
OLICHKA Pa3IMYHBIX TUIIOTE3
TPOUCXOXKICHUS KHU3HU. [[POUCXOKICHHUE
Y HaYaJIbHbBIC ATAIbl Pa3BUTHS JKU3HU Ha
3emie. ['UNOTE3bI IPOUCXOKACHUS KU3HU.
W3y4yenne 0OCHOBHBIX 3aKOHOMEPHOCTEH
BO3HUKHOBEHUS, Pa3BUTHUS U
CYIIECTBOBAHUS )KU3HH Ha 3emile.
YcnokHEHUE KUBBIX OPTAaHU3MOB B
mporecce dBoonuH. MHOroodpasue
’HMBOTO MUpa Ha 3eMJjie U COBPEMEHHas
ero opranu3zanus /I1p/

JI1.2J12.3
01323354

4.2

IIpaktuyeckas padora Nel3.
ITpucnocobneHue opraHu3MoB K pa3HbIM
cpenam oOUTaHMs (BOJHOM, HA3€MHO-
BO3/YIIHOMW, MO4YBEeHHOH). McTopust
Pa3BUTHS HBOJIIOLIMOHHBIX UJIEH. 3HaueHHe
padot K.JIunnes, XK.b.Jlamapka B
Pa3BUTUH HBOJIIOLIMOHHBIX UAEH B
Ouosoruu. IBOIIOIMOHHOE yueHue Y.
Hapeuna. EcrectBennslit ot6op. Ponb
HBOJIFOLHOHHOTO Y4eHHUS B (JOpMUpOBaHHI
COBPEMEHHOH eCTECTBEHHO-HAayYHOH
KapTuHsl mupa. /Ip/

JI1.2712.3
0135233 54

43

IIpaktuyeckas padora Nel4.
MHuKpO3BOIIOLIUS U MAKPOIBOJIIOLHSL.
Konnenus Buna, ero KpUTepuu.
[Momymsaus —cTpyKTypHas €AMHHLA BUAA
1 HBOJTIONUH. [{BIKYIIHE CHITBI SBOJIIOIIUH.
Onmcanne ocobei OTHOTO BHIA IO
Mopdosorudeckomy Kpureputo. /TIp/

JI1.1J12.2
01323354




4.4

CHHTETHYECKasi TCOPHS SBOIOLINH.
Muxkpossotorusi. CoBpeMEHHBIS
npeacrasieHus o Bunooodpasosanuu (C. C.
UYersepukos, U. 1. [lImaneraysen).
HoxazatenscTBa 3Bomroniu. CoxpaHneHue
OMOJIOTHYECKOT0 MHOT000pa3usl Kak
OCHOBA YCTOWYMBOCTH OHMOChEphI U
MIPOTPECCUBHOTO €€ Pa3BUTHUS. [IpHIrHBI
BbIMUpaHus BUoB. OCHOBHbIC
HaIpaBJICHHs 3BOJIIOIIMOHHOTO Iporpecca.
Buonoruueckuii mporpecc u
ouonoruueckuii perpecc. /Cp/

10

J1.2 J12.3)12.2
01032

Paznea S. MPOUCXOXIEHUE
YEJOBEKA

5.1

IMpakTuyeckas pabota NelS.
AHTpomoreHe3. DBOIONNS TPUMATOB.
CoBpeMeHHbIe THIIOTE3HI O
MIPOUCXOXKICHHH YEIOBEKa.
Jloka3zaTenscTBa POJICTBA YEIOBEKA C
MJIEKOIHUTAIOMIMMH KUBOTHBIMH. DTaIlbl
9BOJIIOLMH YesioBeKa.YeoBeuecKue pachl.
PozacTBo 1 eIMHCTBO IPOUCXOKICHUS
yenoBeueckux pac. Kpuruka pacusma.
Mp/

JI1.2J12.3
01023354

52

IloaroroBka Jloknanos: YenoBeueckue
pacsl. PonictBo 1 eanHCTBO
NPOHUCXOXKICHHUS YEITOBEUECKUX Pac.
Kpuruka pacusma. /Cp/

J12.2]J12.3
01092

Paznen 6. OCHOBBI DKOJIOI'MN

6.1

Ipaktudeckas padota Nel6. Dxonorus —
HayKa O B3aHMOOTHOIICHHAX OPraHN3MOB
MeX]y COOOH U OKpY Karolei cpeo.
Okosnoruueckue GakTopbl, NX 3HAUCHHE B
KU3HH OPraHU3MOB. DKOJIOTHYCCKHE
cucTeMbl. BuoBast 1 mpocTpaHCTBeHHAS
CTPYKTYpa 3kocucteM. IInimeBsie B3y,
KPYTOBOPOT BELIECTB U MPEBpAIICHUE
SHEPrHH B YKOCHCTEMaX. MeXBHIOBBIE
B3aMMOOTHOLICHHUS B 9KOCHCTEME:
KOHKYPEHIIHsI, CHMON03, XHIIHUIECTBO,
napa3uTu3M. [IpudanHbl yCTOWIHBOCTH U
cMeHbl 9kocucTeM. CyKIIECCHH.
HckyccTBeHHBIE CO00IIecTBa —
arpodKOCUCTEMBI U YPOOIKOCUCTEMEL.
CocraBieHue cXeM Iepeaadn BenecTB U
SHEPrHH I10 LUETISIM MTUTAHUS B IPUPOJHOM
9KocHcTeMe U B arporeHose. /I1p/

J11.2712.3
010323354

6.2

[Ipakruueckas padora Nel7. buocdepa —
rinobanpHas sKocucteMa. Yuenue B. 1.
Bepnasackoro o 6uocepe. Poib sxuBbIx
opranu3MoB B 6uocdepe. bruomacca.
PYTOBOPOT BXKHEHIITNX OHOTCHHBIX
9JIEMEHTOB (Ha IIPUMepe yTriiepoa, a30Ta u
ap.) B buocdepe.Ilocnencrus
JIeATEIIbHOCTH Y€JI0OBEKa B OKpYXKaIomIeit
cpene. Bo3aelicTBre mpon3BOACTBEHHOM
JIeSATEIILHOCTH Ha OKPYKAIOIILYI0

cpeny B o0yacTu cBoeit Oyayriei
npodeccnn. CpaBHUTENEHOE OMUCAHNE
OITHO U3 €CTECTBEHHBIX MPUPOTHBIX
cucTteM (HampuMmep,ieca) u
arpodKOCUCTEMBI (HaPUMED, MIIEHUIHOTO
nionst). /Tp/

JI1.1J11.2 J12.3
J1.1
010203354




6.3

[Ipakruueckas padora Nel8.Okomorus kak 2 2
TEOpEeTUYECKasi OCHOBA PAI[IOHAJILHOTO
NPUPOJIONOIE30BAHMUS M OXPAHBI IPUPOLBI.
Hoocdepa. [IpaBuia noBeaeHus Jroei B
OKpYKaloMIe MpupoIHOH cpene.bnonnka
KaK OIHO U3 HaNpaBJIeHUH ONOIOTUH U
knOepHeTHKH. PaccMoTpenue ONOHHKOI
ocobenHocTel Mopdo-PpuzromornuecKon
OpraHu3alM1 )KUBBIX OPTaHU3MOB U X
WCIOJIb30BaHUS JJIS1 CO3MaHUS
COBCPIICHHBIX TCXHUYCCKUX CUCTEM U
YCTPOMCTB MO aHAJIOTUHU C KUBBIMH
cucreMamu. OTHCaHUE aHTPOTIOTEHHBIX
N3MEHEHUH B €CTECTBEHHBIX IIPUPOAHBIX
nangmadTax cBoeit mectHocTH. /TIp/

J1.1J12.2J12.3
0135233 54

6.4

IIpaktnyeckas padora Nel9.Pemienne 2 2
sKkosornueckux 3azaay /ITp/

JI1.2 J11.1
JI1.1J12.2
03 54

6.5

ITpakTudeckas pabora Ne20.I'nobanbHble 2 2
Ipo0JIEMbI YeT0BEYECTBA M Iy TH MX
peutenus. /Ilp/

J1.2 J12.3J12.2
0132233

6.6

ITpakTudeckas pabora Ne21.buoHuka. 2 2
[IpUHIKUITEL 1 TPUMEPHI UCTIONB30BAHMUS B
X034HiCTBEHHON EATEIbHOCTH JIIOJEH
MOp(0-(PYHKIMOHAIBHBIX YEPT
OpraHu3aly PacTeHUI 1 )KkUBOTHBIX /TIp/

J1.2J12.2 J12.3
013233

6.7

Huckyccus o teme: Bo3aelictue 2 2
IPOU3BOJCTBCHHOH IESTEILHOCTH Ha
OKPY’KaIOIIYI0

cpely B 00JacTu cBoei Oymyieit
npodeccuu. /TIp/

J1.1
01023354

6.8

/Komnc/ 2 2

6.9

Huddepenuponannsiii 3auet /3auétCOm/ 2 2

5. ®OH/1 OHEHOYHBIX CPEJACTB

5.1. ®oH/1 OLIEHOYHBIX CPEACTB I MPOBEAEHHUS MPOMEKYTOYHOMH aTTeCTAIINU




ITpomerxyTouHas aTTecTalnus NpoxoauT B hopme nuddepeHIupoBaHHOrO 3a4eTa.

IlepeueHs BONPOCOB K 3a4eTy:

1. Knerounas teopus. Kierka — cTpykTypHast, yHKIHNOHAJIbHAS U TeHETHYECKasi ANHUIIA )KUBOTO.

2. KiieTka npoKapHoT U 3yKapuoT, OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPraHU3MOB.

3. XuMuveckuii cocTaB KJIeTKU. Boaa, 0COOEHHOCTH CTPOCHHUS €€ MOJIEKYJI U POJIb B KIIETKE.

4. Opranndeckye BEIeCcTBa B KJIETKE. YTIEBObI U JIUMUABL, 0COOCHHOCTH CTPOSHUS UX MOJICKYJIBI B CBSA3U C (DYHKIMSIMH.

5. Benku, 0COOCHHOCTH CTPOCHUS MOJIEKyJ Oerka. PasHooOpasue 0eiKoB, MX MHOTO(MYHKIIMOHATBHOCTE. DEpPMEHTHI.

6. HykJIeMHOBBIE KHCIIOTHI, 0COOSHHOCTH CTPOSHUS MOJIEKYJI X POJIb PA3IMYHBIX BHIOB HYKJICHHOBBIX KHUCIIOT B KIETKE.
Penymnukanus JIHK. Ctpoenue u pons Monekyn ATD B kieTke.

7. Knerka — cTpykrypHas eauHuna xxuBoro. CtpoeHue u GyHKIUH KJIETOYHON 000JI0UKHY U IUTa3MaTHUeCKOlH MeMOpaHbl. TpaHcropT
BEILIECTB.

8. Crpoenne ux GyHkuuu nuromiasMbl. OCHOBHBIE OPTraHOUIBI KJIETKH, OCOOEHHOCTH UX CTPOEHUS B CBA3U C BBIIOJIHAEMBIMU
(QyHKIHSAMU.

9. Slapo, ero cTpoeHue u poib B KieTke. CTpoeHUe U GYHKIUH XpOMOCOM. ['eH, ero cTpoeHHe U PoJib B KIICTKE.

10. Bupycsl, 0COOCHHOCTH HX CTPOSHUS U PYHKIMOHHPOBAHUS. BUpPYyCH — BO30yIUTENN 3a00ICBaHUH YeIOBEKa.

11. Knetounsiii MeTabosu3M. DHEPreTHIeCKUil 0OMEH, €ro 3Tarbl, POJib MUTOXOHIPHIT B 3TOM IpoIiecce.

12. Ilnactuueckuil 0OMeH, ero CyIHOCTb U 3HaueHue. buocunres Geinka, ero sransl. I eHeTUIECKU KO,

13. OcoOeHHOCTH IIaCTHYECKOro 0OMeHa y pacTeHui. POoToCHHTe3, ero (a3sl. XIOPOIIacThl, HX POIb B (JOTOCHHTESE.

14. XemocHHTE3, €ro OTIINYHE OT POTOCHHTE3a. XEMOCHHTE3UPYIOIIUE OaKTepHH. 3HAUCHHUS XEMOCHHTE3A.

15. B3auMOCBs3b IUTOIIA3MBI, pa U OPraHOUJIOB KJIETKH B IIpoliecce KJIeTouHOro ooMeHa. KiteTka kak LieJIoCcTHas cUcTeMa.

16. Pa3zMHOXeHHE OpraHU3MOB, ero Bubl. OCOOCHHOCTH OECIIOIOT0 Pa3MHOKEHHUS, €0 BUJIBL.

17. ’KuzHeHHbIN UK KIETKH. MUTO3. MexaHu3M, 00eCIIeYnBaIOINi MIOCTOSIHCTBO YHCIIa XPOMOCOM B KJIETKaX.

18. Meiio3, dha3sl, 3HaUeHHE, 0TS OT MUTO32.19. [TonoBoe pasMHOXKeHHE. MyKCKHE 1 KEHCKHE MOJIOBBIE KJIETKH, 0COOEHHOCTH
WX CTPOCHUS U (DYHKIIHH.

20. OmnonoTBOpEHNE, €ro 3HaueHue. Meiio3 U OII0l0TBOPEHHE — OCHOBA IIOCTOSHCTBA YHCJIA XPOMOCOM B KJIETKaX MAaTEPUHCKOTO
U JOYEPHETO OpraHu3MoB. JIBOHHOE OMI0A0TBOPEHHUE Y IIBETKOBBIX PACTEHHUI U €T0 3HAYCHHUE.

21. Onrorenes. OcHOBHBIE ATalbl YMOPHUOHATIBHOIO Pa3BUTHUSI XOPAOBBIX KMBOTHBIX. B3aMOCBsI3b OHTOTEHE3 U (hritoreHesa.
[TpuynHBI HapyLIEHWH B pa3BUTUH OPraHU3MOB.

22. Ontorenes. [ToctamOproHasbHbIi epruo. Poct u pa3ButHe.

23. nnuBuayansHOE pa3BUTHE YelloBeKa. PenponykTuBHoe 310poBhe. [locnencTBust BIUSHUS alKOTOJIsl, HUKOTHHA, 3aTPsS3HEHUS
cpelbl Ha pa3BUTHE YeJIOBEKa.

24. HacnencTBEHHOCTD, €€ MaTepUalIbHbIe OCHOBBI. 3aKOHBI HACIEICTBEHHOCTH, yCTaHOBJIEHHBIE . MeHaenem, ux IUToI0rHuecKHe
ocHOBBL. [ToHOE U HE NOJIHOE JOMUHUPOBAHHUE.

25. I'pynmsl cuennenus. I'enerudeckue kapTel. XpoOMOCOMHAs! TEOPUsI HACIEACTBEHHOCTU.

26. Metoapl reHeTikH. OCOOCHHOCTH METO/IOB M3Y4€HHsI HACIIEJICTBEHHOCTH uesioBeka. HaciencTrBeHHbIe 3a001eBaHUs H UX
IpeynpexIeHue.

27. I'eneTnka mona. AyTOCOMBI X TIOJIOBBIE XPOMOCOMBL. OmpeesieHne mosma.

28. 3MeHUnBOCTS, e BUIbl. MoIu(HKaIMOHHAS H3MEHYNBOCTh. CTaTHCTUYECKUE 3aKOHOMEPHOCTH MOIU(PHKAIIMOHHON
n3MeHuuBocTH. Hopma peakiuu.

29. HacnencTBeHHAss HK3MEHYMBOCTD: KOMOMHATHBHAS U MyTallMOHHAsL. [ €HHBIC 1 XPOMOCOMHBIC MyTAIlUK. 3HAUCHHUS
HACJIeCTBEHHO! U3MEHUYUBOCTH.

30. 'eneTrka Kak Hay4Hasi OCHOBa ceJeKuu. OCOOEHHOCTH METO/IOB CEJIEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

31. buotexHosorusi, €¢ OCHOBHbIC HAIPaBJIEHUs, JOCTHKEHUSA U EPCIIEKTUBbI Pa3BUTHSI.




32. DBonouus — NpuuuHa MHOrooOpasus BuaoB. Kpurepun Buia. 3HaueHHst KOMILJIEKCa KPUTEPUEB BHUIA IIPH ONPEICIIEHUN €T0
MecTa B CUCTEME OpPraHU4eCKOTO0 MUpA.
33. [omynsAuust — CTPyKTYpHAs €AMHULIA BUJA, DJIEMEHTapHAs SAMHUIIA YBOJTIOIMHU. [ €eHOQOHA NOMyJISIIHY.
34. Yyenue Y. JlapBrHa 00 3BOIOLMU OPraHUYECKOr0 MUpa. [IBIKYIIHE CHITBI DBOJIIOLUH.
35. OTnu4us )KUBOTO U HEXKUBOTO. Y POBHH OPTaHHU3AINH KUBOW MaTEPHH.
36. EcrecTBeHHBIN 0TOOp, €0 HANPABIIAIONIAs, TBOPUECKAs POJIb B ABOJIOIMU. BHbI ecTeCTBEHHOTO 0TOOpA.
37. PesynpTat 3Boronun. [Iprcroco0IeHHOCTh OpraHu3MoB K cpeie ooutanus. @opMupoBaHUE TPUCIIOCOOICHUI B IpoIIecce
9BoroINH. OTHOCHTEBHBIN XapaKkTep MPHCIOCOOIEHHOCTH.
38. Pesynbrar sBomonun. MHoroodpasue Buios B npupoae. Ilpouece BugooO6pa3oBaHus: 5KOJI0TUUECKUi, reorpapuuecKuii u ap.
KaK [IpUMep MUKPO3BOJIIOIHH.
39. JlokazaTenbCTBa YBOJIOIMN OPraHUYECKOTO MUPA: TAJICOHTOJIOTHYECKUE, IMOpHOIorHYecKre, Mopdosioruueckue,
6uoreorpaguueckue.
40. OCHOBHBIC HAMPABICHHS BOJIIOLNU OPraHUYECKOT0 MUpa: apoMop(o3, uIruoaaanTanus, oomias aereaepaius. CoOTHOIICHHE
HaIpaBJIEHUI SBOIOIHH.
41. buonoruueckuii mporpecc ¥ OHOJIOTUIECKHI perpecc, HX NPUYUHBL i 3HAUCHHUE.
42. I'nmoTe3sl mpoucxokaeHus xxu3au. [ nnoreza A.M. Onapuaa 0 BOSHIKHOBEHWH JKU3HH Ha 3eMIIe. DTabl XUMAYIECKOU
9BOJIIOLUH.
43. Pa3Burtue opranngeckoro mupa Ha 3emisie. OcHOBHBIE apoMOp( 035l B 3BOJIOIMHK pacTeHuil. anoaganranys Ha npumepe
MOKPBITOCEMEHHBIX PACTCHU.
44. PazButue oprannueckoro Mupa Ha 3emiie. OCHOBHBIE apOMOP(O3BI B HBOMIOLHHU KUBOTHBIX. M I1oaganTays Ha IpuMepe
MJIEKOIIUTAIOIINX.
45. TIpoGiemMa mporcxoxkIeHHs YeaoBeKa. JlokazaTebcTBa MPOUCXOXKICHHS YE€TI0OBEKa OT dKHUBOTHBIX.
46. AHTpoOIOTeHe3, ero IBMKYILUe CHUIIbl. B3anMOCBA3b COIMATIBHBIX M OMONIOTHYECKUX (PaKTOPOB B 3BOJIOIMH YEJIOBEKA.
47. OCHOBHBIE JTaITbl 3BOJIIONNH YEIOBEKa, POJIb OMOIOTHYECKUX M COIMANBHBIX ()aKTOPOB SBOJIOLUH Ha pa3HBIX dTanax. Bexymas
POJIb cOLMANBHBIX (PAKTOPOB Ha COBPEMEHHOM 3TaIle 3BOJIIOLMY YETIOBEKA.
48. ®opmupoBanue yenoBedeckux pac. OCHOBHBIE PacChl, X FTEHETHUECKOE eIMHCTBO. AHTHHAYYHAs CYIIHOCTh pacu3Ma
COLIMANBHOTO JapBUHHU3MA.
49. Abuortnueckue, OUOTHYECKUE U aHTPOIIOT€HHBIE (PAKTOPBL, UX POJIb B IKOCUCTEME.
50. Dkocucrema, ux pazHoobOpasue. [IpocTpaHCcTBEHHAS M BUOBAs CTPYKTypa dKocucTeM. [IpoayIieHThl, KOHCYMEHTBI, PEAYIICHTHI
UX POJIb B DKOCHCTEME.
51. ITumeBsle, FreHETHYECKHE U TPOCTPAHCTBEHHbIE CBA3U B 3KocucTeMe. [InmieBbie nenu nuranus. JJoMUHUpYOIe BUAbI B
9KOCHCTEMaX.
52. KpyroBopoT BELIECTB U MPEBPAIEHUE SHEPTUU B 3KOCUCTEMAX. DKOJIOTHUECKUE TUPAMUJIBL.
53. CamoperyJsinus B 9KOCHCTEMAaX, KOJIeOaHUs YHCICHHOCTH MOIYJISUA U UX IPUYHHBL. [{UKIIM4ecKkue 1 nocTynarenbHbIe,
€CTCCTBCHHBIC U AaHTPOIIOI'CHHBIC U3BMCHCHHS B 9KOCHUCTEMAX.
54. ArposKoCHCTEMBI, UX OTJINYUS OT 3KocucTeM. HecTabUIbHOCTD arpo3KOCUCTEMBI U €€ IIPUUUHEI.
55. U3menenus B 6uocdepe. [06aIbHBIC SKOIOTHYECKHE TIPOOJIEMBI M ITyTH UX PEIICHHUS.
56. buocepa — komiiekcHas ooonouka 3emin. JKuBoe cyiiecTBo 1 ero GpyHKImH. Bexyias ponib )KHBOTO BEIIECTBA B
npeoOpa3oBaHum OHOChEpPHI.
57. buonorudecknii KpyroBOpoT, €T0 3BeHbsI. bBoTeHHass MUTpaIys aTOMOB.
58. OBoumonust 6Mocdepsl MO BIUSHUEM JESITEIBHOCTH YelIOBEKa.
59. PanonanbHOE TPUPOAOIOIF30BAaHUE U OXPAaHA IIPHPOIBI.
60. bruoHnka Kaxk 0JJHO U3 HaIpaBJIeHNi Ononoruu u kubepHeTuku. CkiIaguaTsle, TpyOUaThie, a9pOUHAMUYECKHE U
THIPOIMHAMUYECKHE YCTPOUCTBA B )KUBOW IIPUPOJIE U B TEXHHKE.

Kpumepuu oyenusanusa:
5 0a/I0B BEICTABIISIETCS CTyA€HTaM 3a MOJTHEINA U HpaBPIHBHBIﬁ OTBET Ha BCE€ BOIIPOCHI Ousera ¢ JOTMYECKUM 0OOCHOBAHMEM ApryMeEHTOB,
B OTBETE HET OLINOOK.
4 GaJlia BLICTABIISIETCS CTyA€HTaM, €CJIM BOIIPOCHI ounera PaCKphITbl IOJIHOCTBIO, HO 000CHOBaHMS J0Ka3aTe€JIbCTBa HEAOCTATOYHBI, IPU
3TOM JIOMYIIEHBI BE-TPH HECYIIECTBEHHBIE OIIMOKHU, HCTIPaBICHHbIE IO TPeOOBAHHIO MTPENOIaBaTeNsl.
3 Oayia CTaBUTCS CTyIEHTaM 3a IPABIIBHBIM OTBET HA BOIMPOCHI OWieTa, MPU 3TOM IOMYyIIEHO Oojee OTHON OLIMOKHU IO H3JI0KEHHIO
(hakToB MM OoJiee ABYX-TPEX HEAOUETOB B OTBETE.

5.2. ®oH/ OLEHOYHBIX CPEJCTB /ISl HPOBEAeHHs TeKylero KOHTPOJIs

Ipencrasnen B [punoxkennu 1 k pabouei mporpaMme AUCIHTLTAHBL

6. YAEBHO-METOANYECKOE 1 HH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOYJISA)

6.1. Pexomennyemas tureparypa

6.1.1. OcHoBHas JdUTepaTypa

ABTOpBI, 3arnaBue Wznarensctso, Konnu-Bo
JI1.1 | SApsirus. B.H. Buosorus: yueOHUK U Mockaga, FOpaiir, https://urait.ru/book/biologiya-489661
npaktukym st CI1IO 2022 HEOTPaHUYEHHBINA JOCTYII
3aperuCTPUPOBAHHBIM 10JIb30BATEIISIM
JI1.2 |Speirus. B.H. Buonorus: yueGHUK U Mocksa, FOpaiiT, https://urait.ru/book/ HeorpaHUUEHHBIH HOCTYIT
JI1.3 |O6yxoB 1. K., buonorust: kinerku u Tkanu :  |Mocksa, FOpaiiT, https://urait.ru/book/ HeorpaHuueHHBIH JOCTYI
Kupunenkosa B. H |yueOHoe nocobue aist 2022 3apETUCTPUPOBAHHBIM MOJIB30BATEIISIM

6.1.2. lonotHuTeIbHAS IUTEPATYPA

| ABTOpBI, 3arnaBue | Wznarensctso, Konnu-o



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

JI2.1 [O6yxoB 1. K., Buonorus: knerku u Tkanu: | Mocksa, FOpaiir, https://urait.ru/book/biologiya-kletki-i-tkani-
Kupunenkosa yueOHOe nmocodue it 2022 494034
B.H CpEIHEro HEOTPaHUYEHHBIH AOCTYT
JI2.2 |KoHcTaHTHHOB OOu1as 6uonorus. : YuebHoe |dpocda, 2022 https://urait.ru/book/ HeorpaHUYEHHBIH JOCTYI
B.M., PazanoBa nocobue s CIIO 3apETUCTPUPOBAHHBIM I10JI630BATENSAM
6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAUOHHOI ceTn "UHTepHeT"
D1 |http://www.altai.fio.ru/projects/Group4/potok 13/site/index.html ITpoekT "Kaneiinockon ypokoB 6uonorun".
32 |http://www.livt.net/UmnroctpupoBanHas sHIKIone s "YKupbie cymiecTsa”.
93  [http://bio.1september.ru/OnekTpoHHast Bepcus ra3eThl «buonaorus» u cailT st yuurens «51 uay Ha ypox OHOIOrum».
24  |http://eorhelp.ru/node/3935 - anexkTpoHHO-00pa30BaTEIBHBIN PeCypc HOBOTO MOKOJCHUs «IIpHpoIHO-IKOIOTHIECKIEe

KOMIUIEKCEL Poccuiny

6.3. Ilepeyensb MporpaMMHOro odecreyeHnst

6.3.1|Omnepanmonnas cucrema. RedOS 7.3

6.3.2|O¢ucuerit maket LiberOffice

6.3.3|Bbpay3ep Chromium

6.4 Ilepeuyenb HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.4.1 |I/ICC «Koncynbrantllnmoc»

6.4.2|I/ICC «["apanT»

7. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIIMHBI (MOAY JIS)

7.1|/T1omerennst U1 NPOBEACHHS BCEX BUJOB padoT, MPEayCMOTPEHHBIX YYEOHBIM IJIAHOM, YKOMIUIEKTOBAHbI
HE00XOANMOH CTIeNANN3UPOBAHHON YIeOHOH MEeOEITbI0 M TEXHUIESCKIMHU CPEACTBaMH 00yIeHUs

8. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIUXCS 11O OCBOEHUIO JUCIUIIVIMHBI (MOAY JIST)

Metoandeckue yka3aHHs 10 OCBOCHUIO JUCLUIUINHBI IpeacTaBieHs! B [Ipunoxxenun 2 k pabodeit mporpamMme TUCHUTUIMHEI



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 buoJiorus

Ipnaoxenune 1

1. Onucanue noxkasarejeii u KPUTEPUEB OLCHUBAHUS KOMHeTeHHHﬁ Ha pasjauvYHbIX JTamnax

ux ¢popMHpPOBaHUsl, ONIMCAHUE LIKAJI OLIEeHHBAHMS

1.1 ITokazaTenu U KPUTEPUU OLICHUBAHUS KOMIIETEHIIMI:

YV ], cocTaasomue KOMIETEHUIO IToka3arenn Kpurepuu onennBanus Cpencrsa
OLICHHUBAHU OLICHHUBAaHU
3HaTh: CdopmupoBasmuecst Yposenb 3Hanmii o mecte I3 (1-10), T (1-

- MECTO U POJIb OMOJIOTHHU B CUCTEME

HAYYHOTO 3HaHHS; (QYHKIMOHAIEHON
IPAMOTHOCTH Y€JIOBEKa JJIs PELEHUA
KU3HEHHBIX TTPOOIeM;

- MECTO U POJIb OMOJIOTHH B CUCTEME
€CTECTBCHHBIX HayK, B JOPMUPOBAHUHN
COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTHHBI MHUpPa, B IO3HAHUU 3aKOHOB
MPUPOJIBI U PEIICHUN KU3HEHHO
BaXKHBIX COIMAIBHO-3THYCCKHUX,
9KOHOMHYECKHX, YEJIOBEUCCTBA, &
TaKXKe B PEIICHUU BOIIPOCOB
palMOHATBHOTO
MIPUPOJIOTIONH30BAHNS, B
(hopMUPOBaHUH LIEHHOCTHOTO
OTHOIICHUS K MPUPOJIE, OOIIECTRY,
YEIIOBEKY;

- BKJIaJ] POCCUHCKHX U 3apyOeKHBIX
yUY€HBIX B pa3BUTHE ONOJIOTHH

cucTeMaTHYecKue 3HAHUS O
MeCTe M pOJTH OHMOJIOTHH B
crcTeMe HayYHOTO 3HAHHS;
(YHKIIMOHATEHON
rPaMOTHOCTH YEIOBEKA TS
peLeHNsT )KU3HEHHBIX
po0JIeM;

0 MecTe U POJIi OMOJIOTHH B
CUCTCMC CCTCCTBCHHBIX HAYK,
B (hopMupoBaHUH
COBpPEMEHHOMU
€CTECTBEHHOHAYYHOU
KapTHHBI MUpPa, B TO3HAHUN
3aKOHOB IIPUPOJIBI U PELICHUN
PKU3HEHHO BaXKHBIX
COLMATbHO-3THYECKUX,
PKOHOMUYECKUX,
YEeIIOBEUECTBA, a TAKKE B
pELIEHNH BOIIPOCOB
paIMOHAIEHOTO
[IPUPOIOIIOIL30BaHUSA, B
(hopMHUpPOBAHUH IICHHOCTHOTO
OTHOLICHUS K IPUPOJIE,
00IIIeCTBY, YEIIOBEKY;

0 BKJIaJIe€ POCCUHCKUX U
3apyOeKHBIX YUYCHBIX B
pa3BUTHE OUOJIOTHH

W pOJI OMOJIOTHH B CHCTEME
HAayYHOTO 3HAHNS;
(YHKIMOHAIEHON
rPaMOTHOCTH YEJIOBEKa JUIs
pelIeHus )KN3HEHHBIX
pooJIeM;

0 MeCTE U POJIH OUOJIOTHH B
CHCTEME eCTeCTBEHHBIX
HayK, B pOopMUpOBaHUU
COBpPEMEHHOU
€CTECTBEHHOHAYYHOU
KapTWUHbLI MHUpa, B IIO3HAHUU
3aKOHOB MPUPOJEI H
PCHICHUU KU3HCHHO
Ba)KHBIX COIHAIIEHO-
PTUYECKUX,
PKOHOMHUYECKUX,
YEeIIOBEUECTBA, & TAKKE B
pELIEHUH BOIIPOCOB
paIOHAIEHOTO
[IPUPOAOIIOIB30BaHus, B
dhopMupoBaHUT
[IEHHOCTHOT'O OTHOILIEHUS K
MpUpo7e, 0OIIECTRY,
YEIIOBEKY;

0 BKJIaJIe POCCHICKUX U
3apyOeKHBIX YUCHBIX B
pa3BUTHE OHOIOTHH

21)

YMmerTh:

- YCTaHaBIIUBAaTh B3aUMOCBSA3H MEXY
CTpOeHHEM U PYHKIHSIMU:
OpPTraHOUOB, KJIETOK Pa3HBIX TKAHEH,
OpraHaMi M CHCTEMaMH OPTaHOB Yy
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

CpopmupoBaTth
CUCTEMATUYECCKOEC YMEHUE
YCTaHABJINBATb B3aUMOCBA3U
MCIKAY CTPOCHUCM U
(YHKIIASAMHA: OPTaHOUIOB,
KJICTOK Pa3HbIX TKaHeﬁ,

YpoBeHb YMeHHs
yCTaHABIIMBATh
B3aMOCBSI3U MEXIY
CTpOEHHEM M (DYHKIHIMU:
OpPTraHOM/IOB, KJIETOK
Pa3HBIX TKaHEH, OpraHaMH 1

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




MEXIy 3TaraMy oOMeHa BEIIECTB;
JTanamu KIETOYHOTO IHKIIA 1
KM3HCHHBIX IIUKJIOB OPraHH3MOB;
JTanamu SMOPHOHAIBHOTO Pa3BUTHS;
TEHOTHIIOM U ()€HOTHIIOM, (PEHOTHITIOM
U paKTopamu cpeabl OOUTaHHMS;
MPOIIECCaMU 3BOJIOLIUH; BIKYITIMUA
CHJIaMH aHTPOIOT'eHE3a,;
KOMITOHEHTaMH Pa3IMYHBIX IKOCHCTEM
U TIPUCTIOCOOICHUSAMH K HUM
OpTaHU3MOB;

- ACTIOJIb30BaTh COOTBETCTBYIOLINE
apryMEHTBI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY JJIsI
JI0Ka3aTelbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CHCTEMaTHYECKUX TP,
B3aNMOCBA3U OPraHUu3MOB U CPEIbI
OOUTaHUS; SIMHCTBA YSTIOBEYCCKUX
pac, He0OXOAMMOCTH 3I0POBOTO
00pasa KU3HH, COXPaHEHHS
pa3zHo00pa3us BUJOB U IKOCHUCTEM Kak
YCIIOBHSI COCYIIICCTBOBAHUS MPUPOIbI
U 4elloBEeYeCTBa

OpraHamMy ¥ CUCTEMaMHu
OpraHOB Y PACTCHMIA,
PKUBOTHBIX M YEJIOBEKA,;

MEX Iy dTarnamMu oOMeHa
BEILIECTB; ITANaMH
KJIETOYHOTO IIMKJIa U
"KH3HEHHBIX IIMKIIOB
OpraHU3MOB; dTallaMH
SMOPHOHATBHOTO Pa3BUTHUS;
TEeHOTHUIIOM M (DEHOTHIIOM,
(eroTHioM u pakropamu
Ccpenbl OOUTaHUS;
poleccamMu 3BOJIOLIUH;
NIBYDKYIAMH CHIJIAMH
AHTPOIIOTeHE3a;
KOMITOHEHTaMH Pa3IMIHbIX
KOCUCTEM U
MPUCTIOCOOICHUSAMHU K HUM
OpraHU3MOB;

HCIIOJTb30BATh
COOTBETCTBYIOLINE
ApTYMEHTBI, OMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY
IUTS TOKa3aTeIbCTBA POJICTBA
OpPraHN3MOB Pa3HbIX
CHCTEeMAaTUYECKHX IPYIII;
B3aHMOCBSI3U OPT'aHM3MOB U
cpenbl OOMTaHUSs; €ANHCTBA
YeJI0BEYECKUX pac,
HEOOXOIMMOCTH 3/I0POBOTO
00pasa )KU3HHU, COXPaHEHUS
pasHoo0Opasus BUIOB U
HKOCHCTEM KaK yCIOBHS
COCYIIIECTBOBAHHS TIPHPOJIbI
1 4eJIoBeueCTBa

CHCTEMaMHU OpPTraHoB Y
[pacTeHUi, )KUBOTHBIX U
YeJIOBEKa; MEXKIY dTaraMH
oOMeHa BelleCTB; dTalaMu
KJIETOYHOI'O LIMKJIa U
PKH3HEHHBIX [IUKJIOB
OpraHu3MOB; dTallaMU
SMOPHOHAIBHOTO PA3BUTHS;
TCHOTUTIOM B (DEHOTHIIOM,
(heHOTHTIOM U (haKTOpaMH
cpebl OOUTaHHMS,
[IpolieccaMy 3BOJIIOLIUM;
NBIDKYIMMU CHIIAMU
QHTPOIIOTeHE3a;
KOMITOHEHTaMU Pa3IMYHbIX
PKOCHUCTEM U
[IPHUCIIOCOOJICHUAMU K HUM
OpTaHU3MOB;

K CIIOJIb30BaTh
COOTBETCTBYIOIIUE
ApTYMCHTHI,
OHOJIOrMYECKYTO
TEPMUHOJIOTHIO U
CHUMBOJIMKY IJIA
I0Ka3aTeNLCTBA POJICTBA
OPTaHH3MOB Pa3HBIX
CUCTEMATUYECKUX I'PYIIIL;
B3aMMOCBS3U OPTaHU3MOB U
Cpelbl OOUTAHUS; SAMHCTBA
YeIIOBEUECKUX Pac,
HEO0XOAMMOCTH 3JI0POBOTO
00pasa KU3HU, COXPaHCHHS
pa3Ho00pasus BUIOB U
PKOCHCTEM KaK yCJIOBHS
COCYIIIECTBOBAHUSI TPUPOBI
1 4eJI0BEYCCTBA

Biaanern:

- BJAJCTh CUCTEMOM 3HAHUI 00
OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMUS, UCTIOJIb3YEMBIX B
OHOJIOTHYECKUX MCCIIENOBAHMIX
JKUBBIX OOBEKTOB U SKOCHCTEM
(omucanue, ©3MEPEHUE, MIPOBEIACHHE
HaOJIFOICHH ); CITOCOOAMH BBISBICHHS
1 OLICHKH aHTPOITOTEHHBIX M3MCHEHUH
B TIPUPOJIC

CdopmupoBaBmuecst
CHCTEeMATHYECKHE
BJIAJIEHUS] CUCTEMOM 3HAHUMN
00 OCHOBHBIX METOJAX
HAYYHOTO MTO3HAHHUS,
HCIIOJIb3YEMBIX B
OHMOJIOTHYCCKHX
MCCIICIOBAHUAX KUBBIX
0OBEKTOB U DKOCHUCTEM
(onmucanue, U3MEPEHUE,
MIPOBEICHIE HAOIOICHHN);
croco0aMU BBISBIICHUS U
OILICHKN aHTPOIIOI'CHHBIX
M3MEHEHU B IPUPOIE

YpoBeHb BJIaJICcHUs

CHUCTEMOU 3HAHUI 00
OCHOBHBIX METOJIAX
HAY4YHOTO MO3HAHMS,
HCIIOJIE3YEMBIX B
OHOJIOTHYECKHX
MCCIIETOBAHMSX YKUBBIX
00BEKTOB U IKOCHCTEM
(omucanue, U3MEpPEHUE,
MpoBeicHNe HaOII0AeHNH ),
CII0co0aMu BBISIBJICHHS U
OLICHKM aHTPOIIOI'€HHBIX
M3MEHEHUI B IPUPO/IE
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113 — npaxmuueckue 3a0anus, T — mecmosvie 3a0anus.

2 TumnoBble KOHTPOJbHbIC 3aJAaHMSl WJIH HHbIe MaTepPHAJIbl, HeOOXOAMMbIe [Jsl OLEHKH
3HAHUH, YMEHHMH, HABBIKOB W (MJIM) ONBITA [JeATEJBHOCTH, XapPaKTePU3YIOIIUX 3TaIbI
(popMupoBaHuUsI KOMIIETEeHIIHIi B MpoLiecce OCBOEHHUsI 00Pa30BaTeIbHOI MPOrpaMMbl

HpaKanecmle 3alaHUA:

IIpakTnyeckas padora Nel. Had/1oneHne u cpaBHeHHe CTPOEHHS KJIETOK PacTeHUH 1
JKHBOTHBIX 10 TOTOBBIM MHKpOIpenapaTam.

1. PaCCMOTpI/ITe puc. 1, HaWauTe YCpThl CXOACTBA W OTJIMYUA B CTPOCHHUU paCTHTCJ’IBHOﬁ U KUBOTHOH
KJICTKH, JaHHBIC 3aHCCUTC B T36J'II/II.Iy.

LATO:
nepokcMcoMa
ADPLILKO

AOpo
P

pubocoma
__Be3ukyna

MUTOXOHAP S

HepAXORATHI .
3HOONMAIMATHHECKMK
PeTuKyIyM

Tannapat Monbamu

umuTockenet

) g

rnamkii
3Hnonnasmggm§\%m

peTukynym
XuBoTHaa knerka PacTutennbHas Knertka

Puc. 1

CpaBHEHHUE CTPOEHUS KJIETOK PACTEHUM U )KUBOTHBIX

IIpuznaku Pacturensnas ’KuBoTHas KieTka

KJICTKa

Croco0 nmuranus

IImacTuasr

Knerounas crenka

Bakyonu

Hentpuonu

Cuure3 ATD

3anacHOM yrieBoxa




BriBog: HO'{GMy B CTPOCHUHU KIICTOK paCTeHI/Iﬁ 1 JKUBOTHBIX C€CTb YCPThI CXOACTBA U oTInuusg?

IIpakTu4yeckas padora Ne2. CpaBHeHHe NPOLECCOB PA3BUTHS NMOJOBBIX KJIETOK Y PACTEeHUI H
KUBOTHBIX

1) PaCCMOTpI/ITe MMPEAJIOKCHHBIC CXEMBI ICJICHUS KIICTOK. BuumatensHO HU3yduTe (1)&3])1 JACIICHUA.

2) OxapakTepu3yiTe MpoIecChl TaMEeTOTeHe3a y PaCTeHHI W )KUBOTHBIX. Pe3ybpTaTsl ohopMuTe B TabIHIIE:

IIpu3Haku 1151 CpaBHEHHUS Pacrenns KuBoTHBIE

1. I'ne mporekaer rameTorenes?

2. VI3 kakux ctaguii COCTONUT?

3. B pe3ynprare Kakux MporeccoB 00pa3yroTcs
rameThbi?

4. Kakoit Habop XpOMOCOM UMEIOT TaMEThI?

5. Kak Ha3pIBarOTCA JKEHCKHE TraMeThI?
My>KCKue?

6. OCOOEHHOCTH CTPOCHHS MY>KCKHUX TaMeT.

7. OCOOEHHOCTH CTPOCHIS JKCHCKHIX TaMeT.

8. CKOJBKO TIOJHOLEHHBIX JKEHCKHX TaMET
obpasyercs?

9. CKOJIBKO MYKCKHX TaMeT Y4acTBYET 3aTEM B
OILTOJIOTBOPEHHH?

3. TpeHupoBOYHBIE YTIPAKHEHUS.
1) OxapakTepu3yiiTe B3aUMOCBS3b CTPOCHUS U (PYHKIMI TaMeT KEHCKUX U MY>KCKUX OPTaHH3MOB.
2) B uéM cX0ACTBO U pa3nuuue SIMIEKIETOK U CIIEPMATO30MI0B Y MIIEKOIMTAIOIINX ?

3) O6mas macca Bcex mosiekyn JJHK B 46 xpoMocoMax OTHOM COMAaTHIECKON KJIETKH YeJIOBEKa COCTABIISIET OKOJIO
6 x 10° mr. Onpenenure, 4yeMy paBHa Macca Beex Monekyn JIHK B kieTke B epuos: a) mepes JAeJIeHHEM KIETKH;
0) B MOMEHT CHHTe3a Oelika, B) B TeJioa3y MUTO3a; T') B pe3yJibTaTe Mekio3a.

4) YV KamycThl B K&XJI0H COMaTHUECKON KIIETKE coaepKUTcs 1o 18 xpomocoM. CKOIBKO XpOMOCOM COAEPIKUTCS Y
KaIlyCThI B: a) siiflleKyieTke; 0) 3uroTe; B) CIEPMUH; ') COMAaTHYECKUX KJIETKaX MOTOMKOB IEPBOI'0 MOKOJIEHHUS; 1)
COMAaTHYECKHX KJIETKaxX MIOTOMKOB BTOPOT'O MOKOJICHUS; €) KJIETKaX 00pa30BaTeIbHON TKaHU.

5) B mapcTBe JKMBOTHBRIX W B IIapCTBE pAcCTCHUH HaOMIOMaeTcs OJHA HW Ta K€ 3aKOHOMEPHOCThH:
HU3KOOPTraHW30BaHHBIE MIPEJCTABUTENH [IAPCTBA UMEIOT 2 CTaJMU B KU3HEHHOM IMKJIE — TOJIOBYIO U OECHoyro.
OpHako, MO Mepe TPOJBWKEHHS BBEpX [0 OBOJIONMOHHOW JiecTHHIE (OT MPUMUTHBHBIX K Oojee
BBICOKOOPTaHW30BAaHHBIM MPEICTABUTENSIM) Oecrioiasi cTaaus HauWHAeT MmpeodiiagaTh HaJ MOJOBOH, a 3aTeM u 2
CTa/INV )KU3HEHHOTO [UKJIA CITUBAIOTCS B 0IHY. OOBSCHUTE 3TY 3aKOHOMEPHOCTD.

BriBoabI:

1. aiiTe onpenesieHne raMeTOreHe3a, MUKpPO- U MEraraMeToreHesa.



2. KakoBo Ononornyeckoe 3HayeHue rameroresesa?

3. Kakoe 3HaucHHe MMeeT OOpa30BaHHME OHON IOJHOLICHHOW SIMIEKIIETKH W3 4-X TalUIOUIHBIX
KJIIETOK?

IIpakTnuyeckas padora Ne3,4 BoisiBiieHHe IPU3HAKOB CX0JCTBA 3apOAbILICH YeJ10BeKa U
APYIUX MJIEKONMUTAININX KaK J0KAa3aTeJbCTBO HX POACTBA

1. TIpountath TEKCT «IMOPHOIOTHUECKUE JIOKA3ATEIHLCTBA MaKpodBomouun» (Ilpunoscenusn).
2. BEBIIBUTH Y4epTHI CXOJCTBA 3apPOIBIIIEH YSIOBEKa U IPYTHX MTO3BOHOYHBIX
3. OTBeTUTH Ha BOIIPOC: O YEM CBUIETEIBCTBYIOT CXOJICTBA 3apOAbIIIC?

Ilpunoorcenuel

Puifa Canamanupa Yepenaxa Kpsica Yenonex

Ilpunosrcenue?

OMOpuosioruyeckoe I0Ka3aTeabcTBO. (OOpa3oBaHHE TMOJOBBIX KIETOK, TaMETOreHe3 CXOAEH Y BCexX
MHOTOKJIETOYHBIX OPIaHU3MOB, M BCE OPIraHU3Mbl PAa3BUBAIMCh M3 OIHOM IUILIOWAHOW KIETKH(3UIOTHI) OTO
CBUJIETENILCTBYET O EIMHCTBE MMpa JKUBBIX OPTaHU3MOB. biecTauM a0Ka3aTeIbCTBOM CIYXKHT CXOJCTBO
3apoAbIlied Ha paHHUX CTAagWAX pa3BUTHA. Bce OHM HMMEIOT XOpAY, IMOTOM IO3BOHOYHHK, >KaOEpHbIC LIETH
OJIMHAKOBBIE OTJENbI Tena (TOJIOBY, TYJOBHIIE, XBOCT). Pa3znuuus mposBidroTca Mo Mepe pa3BuTHs. B Hauane
3apoABIIl TPHOOPETaeT uYepThl XapaKTepu3ylollue Kiacc, 3aTeM OTps, pOA W HAKOHEN BHJ, TaKoe
MOCIEZIOBATENIbHOE PACXOXKJICHHE TIPU3HAKOB CBUJICTEIILCTBYET O MPOUCXOXKICHUHM XOPIOBBIX OT OOIIEro CTBOIA,
JIABIIIETO B MIPOLIECCE IBOIIOINK HECKOIBKO BeTBEH. CBA3b MEXy MHANBUIYAIbHBIM U HCTOPUYECKUM Pa3BUTHEM
OopraHu3Ma BBIpa3WiM HeMelkue yuyeHble ['ekkenb u Mriomnep. I'eHetnueckuid 3akoH. Bo 2 monosuHe 19 Beka
lekkenb u Miriomiep YCTaHOBWJIM 3aKOH OHTOreHe3a U (puiioreHe3a, KOTOPBIH TMOJY4YWJI Ha3BaHHE
OMOreHeTH4ecKoro 3akoHa. VHAWBUAyanbHOE pa3BUTHE OCOOM (OHTOTEHE3) KpPaTKO MOBTOPSIET HCTOPUYECKOE
pasButre Buaa. OnHaKo 3a KOPOTKUM MEPHOJ HHANBUAYAIBLHOTO PAa3BUTH OCOOb HE MOKET IIOBTOPUTH BCE 3TaIlbl
9BOJIIOLMH, HOATOMY IOBTOPEHHE INPOUCXOMUT B CXAaTOW (GopMe ¢ BBINAJCHHEM psla 3TaloB, KPOME TOrO
SMOPHOHBI UMEIOT CXOJCTBO HE CO B3pOCIBIMH (popMamu MPEaKoB, a C MX 3apoisimiaMu. [Ipumep: Y 3aponsima
o0pasytoTcs xa0epHble LIETH W Y MIEKONUTAOMMX M y PbIO, HO Yy phI0 M3 HUX MOIYdYalOTCs XaOpbl, a y
MJIEKONIUTAIOIIMX APYyrue opradbl. buoreorpaduyeckoe 10ka3aTenbCTBO.

YEPTBHI CXOACTBA YEPTBI PA3JIMYNA

Bb1600: 0TBETUTH Ha BOTIPOC: O YEM CBHJETEIHCTBYIOT CXOACTBA 3apPOJBIIICH U MX Pa3iuIns?



IIpakTuyeckass padora Ne 5. CocraBijieHre Ta0JIuI 10 OCHOBHBIM BHIaM ButamMuHoB,
I'opmoHoOB, (hepMeHTOB U UX OHOTOTHYeCKasA POJIb B QYHKIMOHHPOBAHUYN OPraHU3MA B LIeJIOM KaK
caMoperyJUpyIoLeiicss 1 caMopa3BUBaloLIeiicss 0M0JIOrMYecKOH CHCTeMbI

3aganme 1. 3anumute ompexneneHue: «BUTaMUHBI — 3TO OpraHWYECKWE COENWHEHUs, KOTOpble B HEOONBIINX
KOJIMYEeCTBaX IMOCTOSHHO TpeOyroTcsl Il  HOPMAaJIbHOTO MPOTEKAaHWS OWMOXMMHYECKHMX peakiuil B
opraHu3Me». BuTaMuHbI BXOPAST B COCTaB ()EPMEHTOB.

Henocrarok TOro miaM WHOrO BUTAMHWHA B OpPraHU3M€ — TUIIOBUTAMUHO3, COCTOSIHUME, KOTOPOE€ Yalle BCEro
BbIpakaeTcss B ociabneHnn nMmyHHTeTa. CYIECTBEHHBIM HEOCTaTOK BUTAMHHA HJIM €Tr0 IMOJHOE OTCYTCTBHE
MIPUBOJUT YK€ K OoJiee TSDKEIIOMY COCTOSHHUIO — aBHUTaMHHO3Y. llpm aBHTaMHHO3€ BO3HHKAIOT TITyOOKHE
HapyIIeHUs: OOMEHA BEIISCTB, BEAYIIHE K PA3INYHBIM 3a00JICBaHUSAM, BILTIOTh JI0 THOCIIN OPraHu3Ma.

N3zBectHO 13 HE3aMEHUMBIX BUTAMHHOB. BUTaMUHBI 0003HAYAIOT 3arfIaBHBIMUA OyKBaMU JIATHHCKOTO ajdaBura: A,
B, C, D, E ut.n OpranusMm dYenoBeka MOXKET CaMOCTOSTEIHLHO CHHTE3MPOBATh TOJHKO BUTaMuH D, a Bce
OCTaJIbHbIE JOJKHBI IOCTYNATh B OPraHW3M C MUIIEH.

Knaccudukauus BATAMHHOB OCHOBaHA Ha PACTBOPHMOCTHU MX B BOJIE M JKHPaX.
EHTAMIHEI

}IEIPDP;*LCI'E OFMMEIE EBOJOPACTBCOPHMBIE

3amanue 2.1 cionb3ys TEKCT, MOTOIHUTE CXEMY: l

KupopactBopumsie Butamutsl — A, D, E u K — monanatot B opranusm c xupamu nuid. [1ockoibKy OHH MOTYT
HAaKalUIMBAaThCSl B JKUPOBOW TKaHW, WX C€XKEIHEBHOE IIOCTYyIUICHWE B OpraHusM He o0sa3arensHo.K
BOJIOPACTBOPUMBIM BHUTaMHHAM OTHOCATCS 8 BUTaMUHOB rpynnsl B u Butamun C. DT BUTaMHHBI HE MOTYT
3aracaTbCsl, MO3TOMY JOJDKHBI MOCTYNaTh B OPraHU3M IIOCTOSHHO, JKEJIAaTeNbHO €XKETHEBHO (32 MCKIIOYEHHEM
HEKOTOPBIX BUTaMHHOB B).J30bITKa BOIOPaCTBOPHMBIX BUTAMUHOB NPAKTHUECKH HE ObIBAET, TAK KaK B OpraHU3Me
OHU OBICTPO Pa3pyIIAIOTCSI U BBIBOAATCS BMECTE C MOYOH. M30BITOK >KMPOPACTBOPUMBIX BUTAMHUHOB MOJKET
MIPHUBECTH K Ocaabiennto (OJIOKMPOBAHMIO) ACWCTBUS APYTUX BUTAMHHOB, @ HHOT/A U K CEPbE3HBIM OTPaBIICHHSM.
3)B xo1e paboThl BaM HE0OX0IUMO 3aIOJTHUTH TAaOIHILY:

HauMEHOBaHUE BUTaMUHA, CyTOYHas [B KaKuX MPOJAYKTax|Ha  Kakue TPOLECCHl  BIUSACT,
MIOTPEOHOCTH COJICPIKUTCS Ha3BaHUE
3abosieBanus
A
Bl
C
D




BUTAMUH A (perunon) - Bac GecriokouT majeHbKHH pocT. Bel yacTo GoneeTe W mioxo BUAWUTE B CyMEpKax.
(HapylIeHHe CyMepevHOTo 3peHus HasbiBaeTrca KypuHol cienotoil) PETUHOJI — Bot pemieHre Bamux mpoOieM.
Bcero 0,9 mr u Bel abcomoTHO 310pOBBIH YeJIOBEK.. ITOT BUTAMUH YYacCTBYET U B ()OPMHPOBAHMH MOKPOBHOTO

SMUTENNS KOXKHU U CIM3HUCTHIX 00onouek. [Ipu ero HemoctaTke YCHIIMBAETCs OPOTOBEHHE KOXKH, 00pa3yloTCs YIpH,
KO)Ka CTaHOBHUTCSl CYXOH, IIEPOXOBATOW, BOCHAISETCA. BONOCH CTaHOBSTCS TYCKJIBIMH, HOTTH — JIOMKHMHU.
JIMUTEeTbHBIN HEAOCTATOK BUTAMHHA A B IHINE MOXET NMPHUBECTH K OTCTABAHHIO JETEH B pocTe. Y B3POCIBIX
BO3HUKAET IMPEPACIIOIOKEHHOCTh K OHKOJIOTHYECKUM 3a00JIEBaHUAM IMUIIEBAPUTEIBHBIX OpraHoB. -VcTouHNKOM
BUTaMUHA A CITy>KaT >KUBOTHBIE IPOAYKTHL: CIMBOYHOE MAcyo, PhIOHI KHp, IeYeHb, Si1a, MOJIOKO. PacTuTenbHble
MPOAYKTHI COJIEpKAT MPOBUTAMHHBI A, MM KApOTHHBI, N3 KOTOPBIX B OpraHu3Me (B TOHKOM KHIIIEYHHUKE, MTEICHN)
oOpa3yercst ButamMuH A. KapoTHHBI cofepxarcsa B paCTUTEIBHBIX MPOAYKTaX, MMEIOMINX KPACHBIIN I[BET: MOPKOBH,
MOMHJI0pax, IIUMOBHUKE, alleIbCHHAX.

BUTAMUH C (ackopOuHOBas KMCIO0Ta)- y MOPAKEHHBIX 3TOW CTPALIHOM 00Ie3HBIO OBICTPO MOSBIISIIOCH YYBCTBO
yCTaNOCTH, THEM BO3HUKAJIA COHJIMBOCTbH, HAOI0AaIach 00mas ICHXuuecKas TI0AaBICHHOCTh, JIUIIO0 CTAHOBUIIOCH
OnesHBIM, CHHENW TYObl M cim3ucTas oboyouka pra. Koxka mpuHUMana Tpsi3HOBATO-CEPBIM OTTEHOK, IECHBI
KPOBOTOYMIIH, JIETKO BBINA/IAH 3yObl. DTO 3a00JIeBaHNe OMYYHIIO Ha3BaHKe ITuHra.Cpenu MoperuiaBaTeneil nara
OblTa HACTOSIMM OWYOM. 3a BpeMs CYIIECTBOBAHHS MapyCHOTO (IIOTa OT IIMHTH MOTHOIIO OOJIBIIIE MOPSIKOB, YeM
BO BCEX MOPCKHUX Cpa)XeHuAx Toro BpemeHu. B komanae Backo [la I'ama, oTkpeiBuiero B XV B. MOPCKOU MyTh U3
EBponbl B Munuio Bokpyr Adpuku, ot nuara norudiao 6onee 100 mopsikoB u3 160. Llunra siBunack NpUYMHON
cMmept 248 u3 265 wieHOB dKuNakel kopabieit MarennaHa Bo BpeMs €0 KPyrOoCBETHOTO ITyTemecTBus B 1519—
1522 rr. lwmara moryOmmna JiereHmapHOTO MoperutaBatens Butyca bepunra B 1741 1., Tepos-ToispHHKA
I'. 4. Cenoa B 1914 1. 1 MHOTHX, MHOTUX JPYTHX.

Komym6 Bcromunan. Jla, MOMHHUTCS, BO BpeMsl OJHOW M3 MOMX JKCIEIWIMH YacTh SKUIa)ka 3a0ojesa [UHIOH.
YMuparoniue MOPSIKH TOMPOCHIA MEHS BBICAIUTh X Ha KAKOM-HUOYAb OCTPOBE, YTOOBI OHM MOTJIH TaM CIIOKOWHO
yMepeThb. A depe3 HECKOJIBKO MECALEB Ha 00paTHOM MyTH HAIIKM KOpadyii BHOBH MOAOILIN K Oepery TOro OCTpoBa,
94TOOBI TpEAaTh OCTAHKH HECUYACTHBIX MOPSAKOB 3emiie. KakoBo ke ObLIO Hallle M3yMIIEHHE, KOTJIa Mbl BCTPETHIIN
CBOHMX TOBAapHIIEH >XUBBIMH ¥ 370poBbIMH! OcTpoB MBI Hazpanmu «Kropacao», MO-MOPTYTaibCKH 3TO O3HAYAET
«O3Z0POBIISTIONINI. A OT THOETH MOPSKOB craciu QpyKThl, coaepxkamue BUTaMUHC [IpUpoTHBIM KOHIIEHTPATOM
BuTamMuHa C SBISETCS IIUIOBHUK. MHOTO acKOPOMHOBOW KHCIOTHI COAEPIKUTCA TaKXKe B UYEPHOW CMOPOAMHE,
KBaIlleHOW KarrycTe, KapTodelne, 3eJIeHOM JIyKe, 3eMJISTHHUKE, INaBele W JAPYTUX MPOAYKTaX PacTUTEIEHOTO
npoucxoxaeHus. Kypenue paspymaet suramus C.

BUTAMUHBI rpynmsr B.

B1- Perynupyet yrieBogHblii OOMEH BEIIECTB, YYacTBYET B Iepefade HEPBHBIX MMIIYJIbCOB, IIpu HegocTaTtke B
opranm3Mme BuramuHaB1 (Tmammua) PasBuBaercss 3aboneBanme bepu-bepm (mopakeHue HEPBHOW CHCTEMBI

OTCTaBaHHE B pOCTE, Mapaiid¥ KOHEYHOCTEH W JBIXaTEeNbHBIX MBI PexomeHIyemble MPOAYKTHl : IEYECHb,
3epHOBBIC 1 O0OOBBIE KYJIBTYPHBI, IUBHBIE TPOXKIKH.

B6 (mmpupokcun).YyactByeT B cocTraBe (EpMEHTOB, B OOMEHE aMHHOKHCIOT, JXUPOB, B Ipoleccax

KpoBeTBOpeHus. boratel BuTamuHoMm B6 medeHb, APOXOKH, TOBSIWHA, SiIa, TBOPOT, KalycTa, PHUC, TPeYHEeBast
Kpyna, OaHaHBI.

B12 (umanoxobamamum).HeoOxoaum aiisi HOpMaIbHOTO KPOBETBOPEHWSI, CO3PEBAHUS SPUTPOIUTOB, YYaCTBYET B
CBEPTHIBAaHUH KPOBH. DTOT BUTAMHUH COJICPIKUTCS TONBKO B IPOAYKTAX KUBOTHOTO MTPOUCXOXKICHUS: TIEYSHH, MSsICe,
ainax, ppioe, IpoXkixKax, MOJIOKe, OCOOCHHO KHUCIIOM.

BUTAMUH JI - y maneHbkoro peOcHKa MOMKET ObIThIpOOJeMa CBsi3aHHAs C JCPUIMTOM Kajbludeposa
(BuramuHa Jl). DTOT BUTAMUH y9acTBYET B IpoIieccax oOMeHa Kanbius U ocdopa B opraHu3Me 4ejaoBeka. A 3TH
MPOIIECCHl OYeHb BaXKHBI MPpHU (opMupoBaHun ckenera. OT HUX 3aBUCHT W POCT, M OCaHKa, M KpPacoTa YeIoBeKa.
Oco0eHHO BaKHYIO pojb BUTaMUH D wurpaer B pactymem opranusme. Jlepuuut ButamuHa D mpuBOIMT K
pasBUTHIO paxuTa.Bpaum monro m HacTOWYMBO MCKaJM CpeACTBa Ui OOphOBI ¢ paxuToM. TakuM cpencTBoM
OKazajcs peIOWil KUp, KOTOPHIA paHbIEe YHOTPeOIsIn Uis cMa3blBaHUs camor. Ho MHOTHeE Bpaywm He BEpHIIH B
YyJI0JIeHCTBEHHYIO CHITY PBIOBETO JKHpa, K TOMY ke Torna oH Obi1 nedunutom. Lnu roasl, a 601e3Hb MpoIoinKaia
nopaxkarb Thicsuu geteil. B 1919 r. mosBWIOCE CEHCAIMOHHOE COOOIIEHHWE HEMENKOI0 HCCIIe0BaTes
['ynpImmHCKOTO, KOTOPBIN TOOUJICS TMONHOTO W3JICUeHHs JeTel, CTpalalolIinX PaxuToM, C TOMOIIBI0 OOIyUYeHHS
ux yinbprpaduoneToBsiM cBeToM. [loTpeboBasoch ele MHOTO YCHJIHMH YYEHBIX Pa3HbIX CIEIHATbHOCTEH, TOKa
YAAJI0Ch MOTYYUTh XUMHYECKH YHCTOE BEIIECTBO C BHICOKOM aHTHPaXUTHYECKONH aKTUBHOCTBIO.
JKupopactBoprMbie BUTAaMUHBI OpTaHU3ME MOTYT HaKaIUIMBAThCS, TIOATOMY M TpeOyeTcst uX He Tak MHoro. Jletn n
B3pOCJbIe BUTAaMHH D TOydYaloT B OCHOBHOM C XHBOTHOU mumie. HanbombImee KOJIMIECTBO €r0 COMEPIKUTCS B
TIEYEHH TPECKH, PHIObEM JKUPE U APYTHX PHIOHBIX MPOJYKTaX, B XKEITKE UL, MOJIOKE, B CIMBOYHOM Macie.
Buramun D MokeT CHHTE3MpOBATHCS U B KOXKE YEIOBEKa MO BIMSHUEM YIbTPa(dHOIETOBBIX JIydei, TO eCTh Ha
COITHIIE.

Wrak, Mb1 mo3nakoMuuchk ¢ ButamuaamMu A B C [I. Ilpu xynmuHapHON 00pabOTKE MUIM YacTO pa3pyIIaroTCs
HaxosIuecs B Hell BuUTaMuHBL. Kak ke COXpaHHTh B HE BO3MOXKHO OOJIbILIE 3THUX YKU3HEHHO HEOOXOAMMBIX
BEIIIECTB.
4)Brimumure u3 ydyeOHMKa MpaBUiIa COXPaHEHUS! BATAMUHOB.
5)IIucEMEHHO OTBETHTE Ha CIIEAYIONTUE BOPOCHL:



IIpouecc, Ha KOTOPBIH OKa3bIBACT BIMSHUE BUTAMUH A.

['pynna BUTaMUHOB, K KOTOpPBIM OTHOcATCA BuTamuubl B1, B12, C..

3aboreBaHue, KOTOPOE Pa3BUBACTCS IIPU HEAOCTATKE BUTaMKHA D.

LlutpycoBoe pacTeHue, M0kl KOTOPOTO MOPSIKU Opaiy B IJIaBaHUE Il BOCTIONHEHUs ButamuHa C.
3aboseBaHue, pa3BUBaloOIIeecs P HEJOCTaTKe BUTaMuHa B1.

3abosneBaHue, NpU KOTOPOM BOCHAIAIOTCS W KPOBOTOYAT MAECHBI, BBIIAAAIOT 3yObl, CHIDKAeTCA
YCTOMYMBOCTH OpraHU3Ma 4eJIoBeKa K HHPEKIUsIM U PakTopaM OKpPYKaIoIIeH Cpelbl.

7. buonornyecku akTHBHBIE BELIECTBA, B COCTaB MOJIEKYJ KOTOPBIX MOTYT BXOAUTH BUTAMUHBI.

8. Kaxkoro ButaMmruHa MHOTO B pEIObEM JKHPE?

9. Ilpu oTCyTCTBHM KaKOTO BUTAMHHA BO3HHKAET IIWHTA?

10. HegocTaTok Kakoro BUTaMHHA BBI3BIBAET KYPUHYIO CIETIOTY?

11. HenmocraTrok Kakoro BUTaMHHA BBI3BIBAET CyXOCTb KOXH?

12. .Kakoif BuTaMuH HEOOXOIUM ISl CBEPTHIBAHUS KPOBU?

13. .HemocraTok Kakoro BUTaMUHA BBI3bIBACT 3a00JieBaHue Oepu-oepu?

14. .Kakoil aBUTaMHHO3 Yalle APYTruX BO3HUKAT Y MOpEILIaBaTenei?

15. .Ilpu HEepocTaTKE KAKOTO BUTAMUHA PA3BUBAETCS PaXUT?

16. ToMaTsl, MOPKOBb, alleJIbCUHBI U METPYIIKA COAEpPKaT BUTAMUH ?

17. Kako# BuTaMHH pa3pymiaeT TabauHbIid AbIM?

18. 3Haere 1M BBI, YTO: AJUIEPIMYECKHE PEAKLUM MOTYT OBITh CBA3aHBl C T'MIIOBUTAMHMHO30M TIpyHIsl B;
TabayHbplii AbIM paspymaer BuTamuH C;  SUMEHHM Ha IJa3aXx MOTYT MOSBIITBCS IPU HEAOCTATKE
BUTaMuHa A; aepunut BuTamMuHa E NpUBOIUT K MOSIBIEHHIO MOPIIWH; PK3eMa MOXET OBITh CBSA3aHA C
Je(QUIIUTOM BUTAMHHOB Ipymsl B;

A e

IIpakTuyeckast padora Ne 6. CocraBjieHue MPOCTEHIIIUX CXeM MOHOTHOPUIHOTO U
AUTHOPHIHOIO CKpeluBaHUK

Bapmuanrt 1

3ananue 1. [IncbMeHHO OTBETHTE HA BONPOCHIL:
JafiTe onpeneneHne MOHITHIM «T€HOTHID, «(HEHOTHID.
Urto HA3BIBAETCSI TOMO3UTOTHBEIMU 0COOSIMU?

3ananue 2. Pemure 3axaum:
3apaua 1.
Cunpaktunus (cpalleHue HajablieB) — JOMUHAHTHBIN mpu3Hak. KakoBa BeposTHOCTH B % pOXKACHUA AeTeil co
CPOCIIMMHUCS MaJIbI[aMH, €CJIM OJJUH U3 POJUTENEH reTepo3uroTeH, a BTOpoil HMeeT HOpMalbHYIO KUCTh?
3apaua 2.
JKeHIMHA C BOJHUCTBIMU BOJIOCAMHU M HOPMAJIBHBIM LIBETOBBIM 3PEHHEM BBIILUIA 3aMYX 32 MYXYHHY C IPSIMBIMU
BOJIOCAMH, CTPAJaIOIIEro NAaJbTOHU3MOM. Y HHUX POJIUICS ChIH C BOJHUCTHIMHU BOJIOCAMHU — HATBTOHUK U JI0Yb C
BOJIHUCTBIMH BOJIOCaMH, HE CTpaJaomias NalbTOHH3MOM. JoYb BBINDIA 3aMyX 3a MYXYHHY C KypuaBbIMH
BOJIOCAMH U JAIIBTOHU3MOM. B 3TOM Opake poJIviioch JBE IEBOYKH: C KypYaBBEIMH BOJIOCAMH U C BOJHUCTHIMH, 00€
C HOpPMaJIBHBIM [IBETOBEIM 3PEHUEM.

CocraBbTe CXeMy PEIICHUS 3a/1a4H.

YKaXuTe TeHOTHITHI ¥ (DEHOTHUITHI BCEX pOJIUTENel u feTel B 00onx Opakax.
KaxoBa BEpOATHOCTE pOKIeHUS peOEHKA C TaTbTOHU3MOM BO BTOPOM Opake?
OTBeT mosicHUTE.

3agava 3.

VY 4enoBeka TEMHBIH BET BOJIOC (A) TOMUHHUPYET HaJl CBETIIBIM LIBETOM (), Kapui 1pet rina3 (B) — Hag romyObim
(b). 3amumuTe TEHOTUIBI POAUTENCH, BO3MOXKHBIE (EHOTHIBI M TCHOTUIBI JAETEH, POAMBIIMXCA OT Opaka
CBETJIOBOJIOCOT'O I'OJIy0O0IIa30r0 MY>KUHMHBI ¥ T€TEPO3UTOTHON Kaperiaa3oi CBETI0OBOIOCON JKEHILIUHBI.

Bapuanr 2
3ananmue 1. [IncbMeHHO 0TBETHTE HA BONPOCHI:
qTO Ha3bIBAaCTCA JOMHHAHTHBIM, peuecanHmM HpI/I3HaKOM?
Uto Ha3BIBAIOT T€TEPO3UTOTHHIMU 0COOSIMU?
3aganme 2. Pemnre 3agaun:



3amaua 1.
VY denoBeka PHDKUI IBET BOJIOC IOMHHUPYET HAJ[ PYChIM, a BECHYIIKHA — HaJ] KX OTCYTCTBUEM. | eTepo3uroTHHIH

PBDKEBOJIOCHIN 0€3 BeCHYIIEK MYKUMHA >KEHHJICS Ha PYCOBOJIOCOH JKEHIIMHE ¢ BecHyIKamu. OmpenenuTs B %
BEPOSITHOCTh POKAEHUS peOCHKA PHDKEBOJIOCOTO C BECHYIIKAMHU.

3agaua 2.

Co¢ust — mpaBopyKasi JKEHIIMHA ¢ HOPMAJIBHBIM IIBETOBBIM 3pEHHEM BBIIUIA 3aMyX 3a Cepres — JIeBOPYKOTO
JANbTOHMKA. Y HUX POAMIIAch MpPaBOpyKas J04Yb ApHHA C HOPMAJIbHBIM I[BETOBBIM 3pEHHEM U JIEBOPYKHH CBIH
Bacunuii ¢ 1anbTOHU3MOM.

CocraBpTe CXEMY pCIICHUA 3aJa4H.

Onpenenute TeHOTUIIBI POAMTENCH, TeHOTUITHI U (PEHOTHUIIBI MOTOMKOB. Kakol TeHOTHIT U (eHOTHIT UMEN MYK
ApUHBI, €CJIM U3BECTHO, YTO Y HUX POJUIIACH JICBOPYKas JCBOYKA, CTpajaromias aaabToHuzMom? Codus cuurtania,
gto nMeHHO Cepreii mepeman Bacumuio cBoit reH gqaneronnsmMa. beuta mu Codus mpasa?

OTBeET IOSICHUTE.
3amaua 3.

0O06a poauTeis ¢ KypdaBbIMU BOJIOCAMU U BECCHYIIIKAMU, @ 10Yb C IIPSAMBIMH BOJIOCAMHU U 0e3 BCCHYLICK. Hx noun
BbIIIJIa 3aMY’K 3a IOHOOIY C Kyp4YaBbIMU BOJIOCAMH W BCCHYIIKAMMH. Marth IOHOIIU C IpsAMBIMU BOJIOCAMH U oe3
BCCHYUICK. Kakux Z[GTGI\/’I MOKHO OXXHUJAaThb B MOJ'IOI[OIZ CEMBEC U KaKOBa UX BepOS[THOCTL?

IIpakTHyeckast padora Ne7. I'enernka nmosaa. CuenJieHHoe ¢ mMoJioM HacJjienoBanue. Haciencreennblie
00/1e3HY YeI0BeKa, UX MPUYMHBI M MPouIakTHKa. 3aKOHOMEPHOCTH U3MEHYMBOCTH U ee BH/bI

3ananue 1

Kakne n3 nepe4ncjieHHbIX CAMIITOMOB SIBJISIIOTCA THATHOCTHYECKMMH IIPU 3HAKaMH ciHApoMa /layHa:

1. yMCTBEHHAas! OTCTAJIOCTh, YBETMUEHHUE TICYEHU U CEJIE3€HKH, 001ast TUCTpo(usl, KaTapakTa;

2. Mukpornedanus, MUKpopTaIbMusi, IBYXCTOPOHHUE PACIICIHHBI BepXHel ryObl U Heba, CHHAAKTWINS TalbIICB
HOT, JIe()eKThl MEXKETYA0UKOBOH IIEPErOPOJKH CEp/La, 3a/IeprKKa IICUXUUECKOTO Pa3BUTHS;

3 HapymeHue QyHKINN IUTOBUIHOMN JKeJIe3bl, HApyLICHUE CITyXa, 3pEeHHA.

4. romy0oii IIBET CKIIEP, BPOXKACHHAS TIyX0Ta, TOMKOCTh KOCTEH;

5. MJI0CKOE JINIO, HU3KUH CKOILEHHBIH 100, CBETIIbIE TISITHA HA paly’KKe, TOJCTHIN, BRICTYNAIONIMN H30 pTa S3bIK,
JneOpMUPOBaHHBIE HU3KO PACIIONIOKEHHBIE YIIHBIE PAKOBHHBI, JeQEKT MEXKIIPEeACEPAHON MEPEropoIKy, 3aACPiKKa
YMCTBEHHOTO Pa3BUTHS?

3ananmne 2.

Y yesoBeKa CUEMJIEHO € OJIOM HACJEAYIOTCS
1. 1aBpTOHU3M

2.reMoQuITHs

3.anp0nHU3M

4. pernnkeToHypHUSL

5.TUNEPTPUXO3

4.ramaxkrozeMus

3ananue 3.

YcTaHOBHTE COOTBETCTBHE MEKAY TeHETHYECKUM 3200J1eBAHHEM U €r0 XapaKTePUCTHKOM
XapaKkTepHCTHKA 3abosieBaHne

A. I'en okann3oBaH B X-XpoMoOCOMe 1. l'emodunust

b. JXKeHmuHBI SBISIOTCS HOCUTEISIMH T'eHa 2. l'nneptpuxo3

B. I'en nokanu3oBaH B X-XpoMoOcOMe

I'. HecBepThIBa€MOCTb KPOBU

. 1o kparo yIHONH paKOBUHBI BBIPACTAOT BOJIOCHI




E. I'onangpuieckuii nmpusHaKk
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3ananue 4

YcTaHoBUTE COOTBCTCTBHUC, ITOJIB3YSACh PUCYHKAMU C q)OTOFpa(i)I/IHMI/I XPOMOCOMHBIX 3a00JIeBaHUI YEIIOBEKA.

3aboineBanue

MUHUMaIbHBIA JUArHOCTUYECKUN KPpUTEpUi

1. Curgpom [layHa (puc. 1)

A. VY3Kkue M KOpPOTKME TIJIa3Hble eI, «CTolla-
Kaydajaka», MaJleHbKHE HU3KO PAaCIOJIOKCHHBIC VIIHBIC
PaKOBUHBI, CTUOATEIBHOE MOJOKEHHUE MAaIbIICB KUCTH,
BBICTYTIAIOIIHIA 3aTHIIOK.

2. CHHAPOM «KOITAYheTo KPUKay (puc.2)

b. TomoBa okpyrioii ¢opMbl €  YIUIONICHHBIM
3aTBUIKOM, JI0OO CKOIICHHBIN M y3KUH, TIOCKOE,
TUNIUYEH ONHUKAHT, MOHTOJNIOWIHBIA pas3pe3 TJas,
ITIOCTOSTHHO OTKPBITBIH POT, TOJCTHIE TyOblI, OONBIION
CKIIQJUaThlil s3BIK, TOTEpeYHas JaJOHHAs CKJIaJKa,
IByX(aTaHroBBIH  MU3MHEI, PE3KO  HapyIIeHO
a0CTpaKTHOE MBIIIICHHE.

3. Cunapom Knaitnbpensrepa (puc. 3)

B. JlyHooOpa3Hoe JHII0 C IHPOKO PaCCTABJICHHBIMHU
rjiazaMu, YUIHBIC

PaKOBHHBI HH)X€ HOPMAJIBbHOTO YPOBHA, IIUPOKas
MIEPeHOCHIIa, AHTHUMOHTOJIOMIHBIA  pa3pe3  TJas,
TsAXKEIasd CTCIICHb YMCTBCHHOﬁ

OTCTaJIOCTH, IJady peOeHKa HallOMMHAeT KoIllaybe
MSyKaHbeE.

4 CuanpoMm DnBapaca (puc. 4)

I".OdeHb BBICOKHH WM CPEIHUN POCT, THHEKOMACTHS,
E€BHYXOHUIHOE TEJIOCIIOKCHIE, HEIOPA3BUTHE SHUCK U
BTOPUYHBIX MY>KCKUX MOJIOBBIX MPU3HAKOB,
OOJIBIIMHCTBO OECILIOAHBI, YMCTBEHHAsT OTCTAIOCTh B
25 —50% cmydgaes.

®

(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 Karyotype From a Femalo With Edwards Syndromo (610+18)

(pucynok 4)

3ananue 5.

Riai Cunppom KnaitHcpenstepa, 47 / XXY
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Bce xieTku 0071bHOTO MyXUYUHBI UMEIOT 47 XpOMOCOM 3a CUCT JIMIIHEH X-XPOMOCOMBI. YKaXXHTE Ha3BaHUE HTOH
MYTalllH{, BCE BO3MOXKHBIE MEXaHU3MBbI €€ BOSHUKHOBEHUS M BEPOSITHOCTH MEepeJadu €¢ OTOMCTBY.

3ananue 6.

VY 4enoBeka HacieqOBaHHE ALOMHU3MA HE CHEIJICHO C MOJoM (A — HalW4yue MeJaHWHa B KJIETKaX KOXKH, a —
OTCYTCTBHME MEJaHWHA B KIETKAX KOXH — albOMHHU3M), a reModuuuu — cueriero ¢ monom (X" — HopmanbHas
CBEPTHIBAEMOCTL KpoBH, X" — remoduiust). OnpenenuTe reHOTUITBI POJUTENEH, a TaK)Ke BO3MOYKHBIE T€HOTHITBI,
nojd ¥ (GEeHOTHIBI AeTel OT Opaka TUrOMO3WUTOTHOW HOPMAalbHOM MO 00EHM ajuleisM JKEHIIMHBI W MY>KUHHBI
anpOuHOCca, 00JIbHOTO reModuireld. COCTaBbTE CXEMY PELLEeHHUs 3a1aUH.

3ananue 7

VY dyenoBeka MEXKIy ajUIeIsIMH T€HOB KYPHHOHN CIICMOTHI (HOYHAs CJIEN0Ta) U JAbTOHM3MAa (KPacHO-3EJIEHOTO)
MIPOUCXOUT KPOCCUHTOBEp. JKeHIIMHA, HE UMEIoINast dTUX 3a00JIeBaHU, Y MaTepu KOTOPOW OBLI AaTbTOHU3M, & y
oTIa — KypWHas CJICTIOTa, BBINUIA 3aMyX 3a MYXYHHY, HE WUMEIOMEro 3Tux 3aboieBaHnil. COCTaBBTE CXEMBI
pemeHI/m 3a1a4u. YKa)KI/ITe TCHOTHIIBI, q)eHOTI/IHI)I pO}Z[HTeJIefI U TI'CHOTHIIBI, Q)GHOTHHLI, I10JI BO3MOXHOTO
MOTOMCTBA. BO3MOXKHO JM B 3TOM Opake poxaeHHe 00ILHOTO 3TUMH 3a00sieBaHusIMHU peO&Hka? OTBET MOSCHUTE.

IIpakTuuyeckas padora Ne8. Buabl mytanuii, ux npuyunbl. HacinenoBanue rpynn kpoBu u pesyc-¢gpakropa.
HacaeacTBeHHbIe 00J1€3HN Ye10BeKa, MX MPUYHUHBI U PO UIaKTHKA

3anauu

1. Mysxxuuna co Il rpynmnoi kpoBu xeHuncs Ha xeHiune ¢ [11 rpynnoi kpoBu. Math My4HHBI U MaTh JKEHUIIUHBI
HMEIOT IEPBYIO IPYIILY KpoBU. MOXKET JIM y BHyKa OBITh Takas ke rpyIia KpoBH, Kak 1 'y 6a0ymek. Kakue emie
TEHOTHUIIBI M C KAKMMHU YaCTOTaMH MOXKHO OKHJIATh B IOTOMCTBE OT TaKMX OpaKoB.

2. Y orna u y matepu Il rpymnma kpoBu (TeT€pO3UTOTHEI), IO pe3yc-PakTopy MaTh pe3yc-MoI0KUTETbHASL
(reTepo3uroTHa), OTell - pe3yc - orpuiarencH. OnpeaeauTe BO3MOXKHbIC TCHOTHITBI U (DEHOTHUIIBI JCTEH Y 3TOH
CYIIPY>KECKOW Mapbl ¥ BO3MOXKEH JI pe3yc-KOHMIUKT?
3. Pesyc-oTpunarensHblil MyX9rHA ¢ | TpyImoi KpoBH BCTYITHI B Opak ¢ pe3yC-TOI0XKUTEIBHON KeHITUHOMH ¢ [V
rpynnoi kpoBu. Kakyro rpymnmy KpoBu U pesyc-paxtop OyIyT UMETh 1eTH?
4. Pogurenu umerot [ u IV rpynnsl kpoBu. OnuH U3 ponuTenel cTpagaeT Jerkoi GopMoil ceproBUAHOKIECTOUHON
aHeMuH (HacJiel0OBaHHUE ayTOCOMHO-IOMHHAHTHOE C HEMOJIHBIM JOMHHHUPOBAHUEM, HE CLEIJICHO C Ipylnamu
KpoBH). Y HEHX poawmics pedeHok co Il rpynmoit kpoBu u 60NIBHOM CEpIIOBUAHOKIETOUHON aHemuen. Onpenennre
BEPOSTHOCTH POKACHUs 310poBoro pedenka c 11 rpymnmoit kposw.
IIpakTHyeckas padora Ne9. AHTponorexnes. IBoar0nusA NpuMaToB. CoBpeMeHHbIe THIOTe3bI 0
NMPOUCXOKACHUHM YesIoBeka. /loka3aTe/ibCTBa POACTBA YeJI0BeKa ¢ MIeKONMUTAIIINMH KUBOTHBIMH. JTaNbI

3BOJJIIOIIMH Y€J0BCKA.

3aganue 1. 3amomauTe Tabnuiy «lIpemcraBieHns o MPOUCXOXKISHUH YETOBEKA

®.1.0. yuenoro IIpencraBnenus: 0 NPOUCXOXKACHUHU YEJIOBEKa
i unocoda

Apucrorens

K.JIunuei

K.b.Jlamapxk

Y. lapBuH.

3apanmue 2. 3an0THUTH TA0IHUITY «I HITOTE3bI MPOMCXOKICHUS YCIIOBEKAY.

I'unotesa XapakTepucTuka




3ananmue 3. 3amonaUTE TAOIUITY
«CpaBHHTENBbHAS XapaKTEPUCTHKA YEIIOBEKA U YeIIOBEKOOOPa3HBIX 00E3bsH)

Ne n/mt OTtnnuuTenbHbIe TPU3HAKH Yenmosek YenoBekoobOpa3Has 00e3bsiHA
1 ®opMa N03BOHOYHUKA

2 Crpoenne yepena

3 Crpoenue 3y00B

4 I'pyanas xnerka

5 IlepenHue KOHEUHOCTH

6 Croma

7 BonocsHolt nokpos

8 I'onoBHoO# MO3T

9 [MuceMeHHas ¥ 3BYKOBast peub
10 H3roTosiieHne opyauii Tpyna
11 AOGCTpaKTHOE MBIIJICHUE

3ananue 4. 3anonaute Tabnuiy «IlonoxkeHne yenoBeKka B CHCTEME OPraHMYECKOI0 MUPa»

[Ipenox | Uctopuue MecTto O0BEM OcobeHHoCTH Opynust Peun
YeJIoBeKa CKHH oOHapyKeHU Mo3ra gepemna Tpyna
BO3pacT S

3aganmue S. Pacnipenenute nMpu3HaKky Ha JABE TPYIIIbI:

ATaBU3MBEI PymumenTsr




Komuuk
XBOCTOBBIE MO3BOHKH
XBocr,
AnmneHnaukc
OCTpOKOHEYHBIE YIIIH
MHOT0COCKOBOCTB
Jlo6aBo4HOE KOTMUYECTBO COCKOB
[etinbie pedpa
3y0OsI MyapocTH
. I'pyOBIii 1 TyCTOH BOJIOCSTHOM IMOKPOB HA TETE
. Tperbe Beko
. I'yctas mepcTs Ha mune
. XBOCTOBBIE U YIITHBIC MBITIIITHI

e Al e

Y e e
W N = O

IIpakTuyeckas padora Nel(.Pemrenne 3K010rH4ecKux 3a1a4
1 Bapuant

1. Ha ocHoBaHMu mpaBuja 3KOJOTHYECKON MUpaMHIBI ONPEACIHUTE, CKOJIBKO HY)KHO 3€pHa, YTOOBI B Jiecy
BBIPOC OMH (prumH Maccoid 3.5 Kr, eciM Lenb NUTaHuS MMEeT BUJ: 3€PHO 3JIaKOB - MBIIIb - TOJIEBKA -
XOpeK - (pumuH.

2. VYcTaHOBHUTE COOTBETCTBUE MEXK]Y OPraHU3MOM U TPOYUUECKUM YPOBHEM IKOJOTUYECKOW MHpaMUbI, Ha
KOTOPOM OH HAaXOIUTCS, W BIHUIINTE B TAOJHIly: pacTeHUs, Opéi-3Meesl, JATYIIKa, MUKPOCKOITHYECKHN
rpud, XyK.

[Iponyuent

Koncyment 1 mopsaka

KoncymeHT 2 mopsaka

KoncymenT 3 mopsmka

Penyuent

3. 3amaua. OmHa peICh CheAaeT B CyTKH 5 Kr mui. Kakoe MakCHMallbHOE KOJIMYECTBO PHICEH BBDKUBET B
necy ¢ buomaccoii 10950 ToHH B TOf, eciu KoM4decTBO goctynHoi mumy 0,1%.

2 BapuaHT

1. Ha ocHoBaHWH mpaBWiIa SKOJOTHYECKOW MHUPAMHIBI OMPEAENUTe, CKOJIHKO OPIIOB MOXKET BBIPACTH IPH
Hanmanu 100 T 31aKOBBIX pacTEHUil, €CIIH IIeTlh MUTAaHUS UMEET BHU: 3JIaKH - Ky3HEUHKH- JIATYIIKH- 3MEH-
oper.

2. Onpe,uenMTe MacCy KOMIIOHCHTOB LCIHN MNUTaHUA, €CJIM H3BCCTHO, YTO MacCCa KOHCYMCHTa TPETHLETO
IopsAKa COCTaBJIACT 8 kr

KoMIOHeHTHI lenNu MUTAHUS OO0mas Macca

DUTOMITaHKTOH

Menkue pakooOpa3Hble

Pr10BI

Bsiapa 1. xr




3. 3apgaua. JleTyuas MBIIIb 3a OJHY HOYb ChENAET NpUMEpHO 4 T HacekoMbIX. He menee 20% numu neTydmnx
MBbIIIEH cocTOMT U3 KomapoB. Komap Becut mnpumepno 2,2 wmr. JletHuir cezon mnurca 90 nHei.
Omnpenenure, CKOJIbKO KOMAapOB MOXKET ChECTh JIETY4asl MbIIIb 33 OJHO JIETO.

Kputepuu ounenku:

5 0GamnoB BBICTABISAETCS, €CAM paboTa BBITOJIHEHA B TOJTHOM OOBEME € COOJIOACHHEM HEOOXOIUMON
nocnegoBaTenbHOCTH. CTyneHT paboTajd MOJHOCTBIO CAMOCTOATENFHO: TOAOOpald HEOOXOAMMBIE IS
BBIMIOJTHEHUST TIpe/jiaracMblXx paboOT HCTOYHWKM 3HAHHMH, T[OKa3aJd HEOOXOAMMBIC ISl TPOBEICHUS
MPAKTHYECKUX U CAMOCTOATEIBHBIX PA0OT TEOPETUUYCCKUE 3HAHMS, MPAKTUYCSCKHE YMCHHUS M HaBBbIKU. Pabora
odopMIiieHa aKKypaTHO, B ONTUMalbHOM st pukcanuu pe3ynbraToB dopme. opMa (uKcanuu MaTepualon
MOXeT OBITh NPEITIOKEHA MPENOoIaBaTe]IeM HITH BRIOPaHa CAMUM CTYJICHTOM.

4 Ganna BBICTABJIACTCSA, €CIIN pa60Ta BBIINIOJIHEHA CTYAC€HTOM B ITOJTHOM 00BEME U CAMOCTOSITEIIBHO.

JonyckaeTcss OTKJIOHEHHE OT HEOOXOOUMOH IOCIENOBATENbHOCTH BBIIOJNHEHHs, HE BIHUSIOIIEE Ha
MPAaBUIBHOCTh KOHEYHOTO pe3ynbTaTa (MepecTaHOBKAa MYHKTOB THIIOBOTO IUIaHA IIPU XapaKTEPUCTHKE
OTIENbHBIX TEPPUTOPUI UM CTPAH U T.1.).

Hcnonp30BaHbl yKa3aHHbIE MperoAaBaTesieM MCTOYHHMKM 3HAHWM, BKJIIOYAs CTPaHMLBI aTyiaca, TaOIHMLBl W3
NPUIOKEHHUS K y4eOHUKY, CTpaHHIBl M3 CTATHCTHUECKHX cOOpHHMKOB. PaboTa mokaszana 3HaHHUE OCHOBHOTO
TEOPETUYECKOr0 MaTepuana U OBJIAJCHUE YMEHHUSIMH, HEOOXOAUMBIMHU Ul CAMOCTOSITEIBHOTO BBIITOJHEHUS
paboTsl. JlomyckaroTcsi HESTOYHOCTU M HEOPEKHOCTH B OhOPMIIEHHH PE3yIbTaToOB PabOTHI.

3 Ganna BEICTaBIIsIETCS, €CITU paboTa BBHINOIHEHA W oopMIIeHa CTYIEHTOM C MOMOIIBIO MPEMOoAaBaTeNs UIu
XOpOIIO MOJATOTOBIEHHBIX M YK€ BBIMIOJIHHUBIINX Ha "OTIMYHO" MaHHYIO paboTy cryaeHToB. Ha BeimonHeHnue
paboThI 3aTpaueHO MHOTO BPEMEHH (MOXHO JaTh BO3MOKHOCTb AojenaTh padory aoma). CTyOeHT mokaszal
3HaHUS TEOPETHUYECKOr0 MaTepuasia, HO UCHBITHIBAJT 3aTPYIHEHHUS MPU CaMOCTOSTEIhHONH paboTe ¢ KapTamu
aTiaca, CTAaTUCTUYECKUMHU MaTepranamMu, reorpaduuecKuMi HHCTPYMEHTaMH.

2 Oanna BBICTABIAETCS B TOM CIydae, KOTJa CTYACHT OKa3aJCs He MOATOTOBJICHHBIM K BBITIOJHEHHIO ATON
paboTbl. [lomyueHHbIEe pe3ybTaThl HE MO3BOJISIFOT CACTIATh NMPABUIBHBIX BHIBOJOB U MOJHOCTHIO PACXOISTCS C
MocTaBJIeHHO 1enbio. OOHapyKEeHO TUI0X0€ 3HAHHE TEOPETUIECKOr0 MaTepraia M OTCyTCTBHE HEOOXOIMMBIX
yMeHui. PyKOBOJICTBO M MOMOIIL CO CTOPOHBI MPENOJaBaTeis M XOPOIIO MOATOTOBIEHHBIX CTYJIEHTOB
Her(h(DEKTUBHBI M3-32 TUIOXOU TTOATOTOBKH CTYICHTOB.

CTy,Z[eHT B TCYCHUE CEMECTPA NJOJIKEH BBIIIOJIHUTE BCE IMPAKTHYCCKUE 3aJaHUA.

TecToBbIe 3agaHuA:

1. Heo0X0AMMBIM BEIIECTBOM B KJIETKE, YUYACTBYIOIIUM ITOYTH BO BCEX XUMHUECKUX PEAKIIHSX, SIBIISCTCS:
1) monmmcaxapun

2) MOMUNETTH]T

3) MOIMHYKIICOTH]T

4) Bona

2. YrieBoibl B KIETKE BBIMOIHSIIOT
1) TparcniopTHYO QYHKIHIO

2) TEpMOPETYISTOPHYIO

3) CTPYKTYpHYIO

4) KaTaTUTUYIECKYIO

3. [Ipu pacuiemnieHur KaKiuX OPpraHuYeCKuX BelecTB oopasyercs 38, 9 k[ x?



1) yrneBonoB

2) 6enkoB

3) *xupoB

4) HyKJIEHHOBBIX KHCIIOT

4. OcHoBHas (DYHKITUS KJIETOYHOTO IEHTPA 3aKIF0YAETCS B!
1) Perymsanuu Ku3HEAEATEIHPHOCTH KIETKA

2) buocunrese Oenka

3) YyacTuu B KJIETOYHOM JCJICHUN

4) Yasoenun JJHK

5. Bce gacTu KJIeTKH CBSI3aHBI MEXTy OO0 ¢ TOMOIIIBIO
1) obomouku

2) aapa

3) IUTOTUIa3MBI

4) Bakyonei

6. Ecm B pacTuTeNpHOM KIIETKE HApYIIAETCsl CHHTE3 XJIopoduiia, To
1) B Heil mpekpaIiaeTcs CHHTE3 OPraHMYECKUX BEIIECTB

2) OHa TIEpecTaeT JeNIUThC

3) y Hee YCHIIMBAETCsI MPOIIECC MOTIIOMICHUS KUCIOPOa

4) oHa morudaeT

7. BeiOepuTe paBmIbHYIO ITOCIIEI0BATENEHOCTD Mepeaul HPOPMaITUH B TIpoIlecce CHHTe3a Oellka B
KJIETKE:

1) JHK — undopmanmonnas PHK — Genok

2) IHK — Ttpancnoptaas PHK — Gemnok

3) pubocomanbnuas PHK — tpancnoptaas PHK — 6enok

4) pubocomanpHas PHK — JIHK — tpancnoptaas PHK — 6enox

8. benmok B KJIETKEe CHHTE3UPYETCS:

1) Ha pubocomax

2) B anpe

3) B muzocomax

4) Ha rnanko#t 3HI0IIa3MaTHYECKON CETH

9. 'erepoTpodHBIE OPraHU3MBI CITIOCOOHHI:

1) [Tormomarek COTHEYHYIO YHEPTHIO

2) BinTeiBaTh HEOPTaHUYECKHE BEIIECTBA U3 TIOUYBHI

3) Ucnonp30BaTh TOJIBKO TOTOBBIC OPTraHUYECKUE BEIIECTBA
4) Co3naBaTh OPTaHMYECKHE BEIIECTBA N3 MHUHEPATHHBIX

10.K peakiusm 3HEPreTHIeCKOro 0OMeHa OTHOCSIT:

1)OKucIeHHe TIIFOKO3bI

2) PacTBOpenue coseit HaTpHs B BOZE

3) Cunre3 6emka

4) ®oTocunTeE3

11. Oprannsm, TEHOTHIT KOTOPOTO COAEPKHUT OJMHAKOBBIC AJIJIENTH OJJHOTO T€Ha, Ha3bIBAIOT
1) rOMO3UTOTHBIM

2) THOpUAHBIM

3) TreTepo3UTOTHBIM

4) TOMUHAHTHBIM



12. Hayka, usy4atonias aBa (GyHIaMEHTAIbHBIX CBOMCTBA JKUBBIX OPraHU3MOB — HACTICICTBEHHOCTD U
HU3MEHYUBOCTD, —

1) Huromorus

2) Cenexrust

3) 'erernka

4) DMmOpuooTHS

13. Pacmennenue penotunos B motoMcTBe 9:3:3:1 HaOMIOMaETCS IPH CKPEIIMBAHUN

1) AABexAaBB

2) AABBxaaBB

3) AABexAaBB

4) AaBexAaBs

14. Y cobak uepHas mwepcTb (A) JOMHUHUPYET HaJ KOPUIHEBOH (@), a KOpoTKOHOrocTh (B) — Hag
HOpMaJIbHO# JnHO# HOT (b). BeIOSpUTE reHOTHUI YEPHO# KOPOTKOHOTOM COOaKH, FeTePO3UTOTHOM TOJIBLKO
IO TIPU3HAKY JUTHHBI HOT.

1) AaBb

2) Aabb

3) AABb

4) AABB

15. YkaxxuTe reHOTUI FeTePO3UrOTHOM 0CO0H
1) Aa

2) aa

3) AABB

4) aB

16. OrpannunBaronyM GakTopoM IS Pa3BUTHS )KU3HH B BEPXHHX CIIOSX
1) atmoceps! saBnsieTcs

2) HHA3Kas TeMItepaTypa

3) pa3peXEHHOCTh BO3/TyXa

4) )kecTKoe yIbTpaduoIeTOBOE H3TyUCHUE

5) HU3KOE JTaBIICHUE

17. B3auMOBBIFOJTHOE CYLIECTBOBAHUE OPTaHU3MOB Pa3HbIX BUJIOB — 3TO:
1) XuIHUIYECTBO

2) HaxJIeOHUYIECTBO

3) cumbuo3

4) KOHKYpEHIHUS

18.IIpomynieHTHI B Ipoliecce KPyroBOpOTa BEIIECTB
1) cUHTE3UPYIOT OpraHUYECKHE BEIIECTBA

2) pa3nararoT OpraHHYECKUE BEIECTBA

3) paznararoT MHHEpaJIbHBIC BEIICCTBA

4) CHHTE3UPYIOT MUHEPAJIbHBIE BEIIECTBA

19. K xoncymentam III mopsiaka oTHOCSATCA
1) pacTuTenbHOS AHBIC

2) mepBUYHBIEC XUITHUKHI

3) BTOpUYHBIEC XUITHUKA

4) KpOBOCOCYIITHE

20. K rmoGansHbIM H3MEHEHUSIM B OHOC(epe OTHOCAT
1) 3arpsi3HEHNE TIOUBHI B OTJEIBHBIX PETHOHAX OTXOJIAMH CEITbCKOXO03SIHCTBEHHOTO IIPON3BOICTBA
2) 3arpsi3HEHUE BO3yXa OTXOJaMH MTPOU3BOJICTBA B 30HE PACIIONOXKECHUSI XUMUYECKOTO 3aBO/1a



3) YHUYTOXKEHHUE TI0)KapaMU JIECOMIAPKOBOH 30HKI TOpojia
4) cokparieHre Ha IJIaHeTe 3a1acoB MPECHOM BOJIBI

21. [lpuponHble TEPPUTOPHH, HA KOTOPBIX 3allpelieHa XO3SHCTBEHHAs ACATENLHOCTh YEIOBEKa C LENbIo
BOCCTaHOBJICHUSI YHCIICHHOCTH TMOMYJISAIUA PEIKUX BUIOB PACTEHUH W >KUBOTHBIX, OXpaHbl (UIOPHI U
(ayHBbl, IPEACTaBISIIOT COO0H

1) arporteHo351

2) 3aIOBETHHKHU

3) 6oTaHMYECKUE CallbI

4) moe3aniuTHHIE JIECHBIC TIOJIOCHI

HHCcTpyKIUS M0 BHINOJTHEHHIO.

[Ipy BBITIOJHEHWM TECTOBBIX 3aJaHWil OOYYAIOMIHMICA JOJDKEH BBIOpATh OJWH WM HECKONBKO BEPHBIX
OTBETOB M3 MPEIOKEHHBIX BAPHAHTOB.

Kputepuu onieHuBanus:

- 5 0aJIOB BBICTABJISICTCS, €CJIM MPABHIILHBIC OTBETHI JaHbl Ha 85-100% Bompocos

- 4 Gajuia BBICTABJISICTCS CTYCHTY, €CJIM IIPABUIbHBIC OTBETHI JaHbI HAa 65-84% BOIIPOCOB
- 3 Gayia BRICTABIIICTCS CTYICHTY, €CIT IIPABIIIBHBIC OTBETHI JaHbl Ha 50-64% BompocoB

- 2 Gayia BBICTABIIICTCS CTYICHTY, €CITH TPaBIIILHEIE OTBETHI TaHbl Ha MeHee 50% TeCTOBBIX 3alaHui

TeMbl J0KJIaJ00B MO AUcHUNINHe Buoaorns:

AHTHUOMOTHKH U 3[TOPOBhE YEIIOBEKA: MPaB/Ia U BEIMBICEIL.

BrnusiHue BIas)KHOCTH BO3/yXa M aTMOC(EPHOTO JaBlICHHs Ha 3J0POBLE YEIIOBEKA.
['1roTeH 1 310pOBbE YeIOBEKA.

Bupycsl - 6ena 21 Beka.

BrnusiHmre cTpeccoB Ha 3T0OPOBBE YETOBEKA

HckyccTBeHHBIE OpraHbl - TPo0dJIeMa U IePCIIEKTUBBI.

MopHas oaexnaa v 3JJ0pOBbE.

e A

[Iporiecc sBomony 6uochepsl.

9. O30HOBBIE JIBIPBL: YTPO3a U PEATBHOCTD.

10. CoBpeMeHHBIE B3TIISABI HA TIPUPOTY CTAPEHUS.

11. CTBOJIOBBIC KJIETKH U BBIPALMBAHUE OPTaHOB U TKaHEH.

12. ®akTopsI, BAUAIONINE HA pa00OTOCTIOCOOHOCTh U yTOMJICHUE B YIeOHOM IpoIriecce.
13. BrusiHre TabayHOTO ABIMa Ha OPTaHU3M YeIIOBEKa.

14. ban3Hens! — NOX0KH WIH HET?

15. 3o0Tepanus — BEIAYMKA WINA PEATHHOCTH?

16. Kode — Bpen nnm nonsza?

17. Annmeprust Kak IposIBICHNE UMMYHOIe(HUITITA.

18. ButaMuHbI U UX pOJIb B OPraHU3ME YEIOBEKA.

19. Hayunble 1 3THYecKUe TPOOIEMbI KIIOHUPOBAHUSI.

20. BeretapuaHCTBO: «3a» U «IIPOTUBY

21. I'MO: numa OyAyIiero Uiy pucK Ajsl 310pOBbs?

22. Jlo6aBKH, KpaCUTEIIN U KOHCEPBAHTHI B TTUIIECBBIX IPOIYKTAX.

23. Mup HaHOTEXHOJIOTUH - BO3MOKHOCTH MPUMEHEHHSI B OMOJIOTHH U MEAULIMHE.



24. TlecTruuapsl — HEOOXOIUMOCTh HITH Bpe.?

25. ACCOpPTHMEHT pacTeHM, IPUMEHSIEMBIX IS 03€JICHEHUs] BHYTPEHHET0 MHTEphepa U UX IOJIe3HbIe
CBONCTBA.

26. IIporeoMuka, reHOMHKa, METa0OJIOMHKA - HOBbIE HAIIPaBJIEHUs B OMOJIOTHH.

27. UTO CKpBIBAETCS B YAITKE Yas?

28. Dxkonoruueckas onoTexHoaorus. OCHOBHBIC TCHICHIIUN Pa3BUTHSI.

29. TlepcrieKTUBBI CENEKINH KaK PEeIIeHUe TIT00aTbHBIX SKOJIOTHYECKUX TPOOIIeM.

30. bruopuTMBl — BHYTPEHHHE Yachl YEIOBEKa. BUOPUTMBI KU3HH.

31. beIiToBBIC OTXOBI YesoBeUeCTBA. Kak cractuchk oT Mycopa.

32. Vcnosnb30BaHUE JIEKAPCTBEHHBIX PACTEHU HAILIETO Kpasi.

33. AHTHOMOTHKH — MOIITHOE OPY>KHUE COBPEMEHHOM MEIUIIMHBIL.

34. benku Kak OCHOBA KU3HHU.

35. buonorndeckas poib KapOTHHA U KapaTUHOUOB.

36. HckyccTBEHHBIE JKHUPHI - YTPO3a 3/10POBBIO.

37. Caxap u caxapo3aMEHUTEINHU: 3a U MIPOTUB.

38. DnexTpoHHbIe curapeTsl. BiysHue Ha opraHu3M yenoBeka.
Kputepun oneHuBaHus:

5 6an0B BbBICTABIfAETCS, €CIH JOKJIA COACPKUT COOCTBEHHBIE B3TJIAIBI OOyYaromerocs Ha mpobiemy,
oOyuvatomuiics TIyOOKO W TOJHO PAaccCMOTpeNl MOTHATYI MpoOieMy, IMOKa3ajl yMEHHE BBLACIATH TJIABHOE,
aHAJIM3UPOBATh, CyMeN IMPaBHILHO OTOOpaTh (aKTHUECKUH MaTephasl Ui apryMeHTalliH, IOoKa3al yMEHHe
CpaBHHBaTh pedepupyemMble UCTOYHHUKH, Pa3Hble TOYKH 3PEHHS, TeMa HAaydYHO OOOCHOBAaHA. JaHbl OTBETHl Ha
JIOTIOJTHUTENbHBIE BOMIPOCKL. JIoKIa | HancaH NMpaBHIIbHBIM JIUTEPATYPHBIM SI3IKOM, TPAMOTHO O(QOPMIICH.

4 fanna BBICTABJSAETCS, €CITU JIOKIIA]] COJIEPKUT COOCTBEHHBIE B3TIISIbI OOYUAIOIIETOCs Ha MPOOIEeMy U €ro
BBICTYIUICHUE COIPOBOXKIACTCS apryMEHTalel TOYKH 3pEHHS] HICTOPHKOB WITH MOJUTUYECKUX JIesITeNIel, HO He JaHbI
OTBCTHI Ha JOTIOJTHUTCIILHBIC BOIIPOCHI.

3 fania BBICTABISIETCS €CJIM JOKJIAJ] YaCTUYHO COJACPKHUT COOCTBEHHBIE B3IIAIBI OOydaromierocs Ha
npobieMy, B paboTe NPHBOAWTCS TOJBKO OIHA TOYKA 3pEHHMS Ha MPoOIeMy, CyTh HpPOOJIEMBI PACKpPBHITA HE
IMMOJIHOCTBIO; OTBETHI HAa JOIIOJHUTCIIbHBIC BOIIPOCHI HE JaHBI.

2 Dana BBICTABIIAETCA B TOM Clly4yae, KOrja MoJHATas Ipo0iieMa pacKphlTa HEOCTATOYHO MIOJIHO, HE BCeraa
NPaBWIbHO BBIAEISIETCST IJIaBHOE, OeleH (DaKTUYeCKMH MaTepual, Malo HCIOJIB30BAHO JIONOJIHUTEIbHON
nutepartypbl. Jloknaa odhopMIIeH HENpaBUIbHO: UIMEIOTCSl HApyLIeHUs JTOrMKH. Hanrcan rpaMoTHO.

CTyIeHT B TeUEHUE CEMECTPa MOXKET MOATOTOBUTH JI0 2 JTOKJIAJIOB.

3. MeTonnyeckue MaTepuaJbl, onpeaeisiomye Npoueaypbl olleHUBAHUS 3HAHMI, yMeHUI, HABBIKOB
U (MJIM) ONBITA JeSITeIbHOCTH, XapaKTePU3YOIIMX 3Tanbl GOPpMHUPOBAHUS KOMIIETECHIUIA

[Iponenypa oneHuBaHMS 3HAHUI, YMEHUH, HABBIKOB M (WJIM) ONBITA AESTEIBHOCTH, XapaKTEPU3YIOIIUX
aTankl (GOPMUPOBAHUS KOMIIETSHIIUH COCTOUT U3 TEKYIET0 KOHTPOJI.

Tekymuii KOHTPOJIb yCIEBAEMOCTH IPOBOAUTCS C  HCIOIB30BAHUEM OLEHOYHBIX  CPEJICTB,
MPEICTABICHHBIX B M. 2 JaHHOTO NPWIOXKEHHA. Pe3ynpTaTsl TEKYIIETO KOHTPOJS JOBOAATCS 1O CBEIACHHA
CTYJEHTOB JI0 TPOMEKYTOUHOMN aTTECTAllUH U YUUTHIBAIOTCS MPH OLIEHUBAHUM 3HAHWH, YMEHHM, HABBIKOB U (MJIH)
OIIBITA JEATEIBHOCTH.



Ipunaoxenue 2

METOANYECKHUE YKA3ZAHUSA AJIS1 OBYUYAIOIIUXCS IO OCBOEHUIO JTIUCHUITJIIMHBI (MOY JIST)

OV/I. 13 buosorus

Meroandeckue yKa3zaHUs IS CTYICHTOB 10 ocBoeHMIo auctumuina OY /1. 13 buonorus sBistroTcs 4acTbiO
paboyeii MporpaMMBbl JUCIUTUIHHEI (ITPIIIOKEHUEM K paboveil mporpamme).

Pabovas mporpaMma JUCHMIUTMHBI YTBEPKIAECTCS IUPEKTOPOM KoJulemka A u3ydenus: nucuurumasl OY 1. 13
buonorusa. Omnpenenser uenu W 3aJa4yd TUCHUILIHHBI, (OPMHUpyeMBble B XOJE€ €€ H3y4YeHHsS KOMIIETEHIIMH H WX
KOMIIOHEHTBI, COJIEpKaHNUEe U3y4aeMOro MaTepuaia, BUABI 3aHATHH U 00BbeM BBIIECISEMOro Y4eOHOr0 BPEMEHH, a TaKKe
MOPSIOK M3YYEHHUsI U IpernoaBanus yueonoi aucuurinael OY /1. 13 Bronorust.

PaboTas c paboueii mporpaMmMoi TUCUUIUINHBI, HEOOXOANMO OOPaTUTh BHUMAHHUE Ha CIEAYIOIIee:

— HEKOTOpHKIe pa3aenbl Wik Tembl aucuuriuael OY /. 13 buonorus He pa3OuparoTcs Ha JIEKIUSIX, & BEIHOCATCS
Ha CaMOCTOATEIbHOE U3YUEHHE 10 PEKOMEHIyeMOl y4eOHOH IuTeparype U yu4eOHO-MEeTOJUUECKIM pa3paboTKaMm;

— coaepXKaHHME TEM, BBIHECEHHBIX Ha CaMOCTOSATENBHOE W3yYeHHE, B 00A3aTENIbHOM MOPAIKE BXOIHUT
COCTaBHOM YacThIO B TEMBI TEKYIIETO ¥ IPOMEXYTOUYHOTO KOHTPOJIS;

[yl MOArOTOBKM K TEKyIEMY KOHTPOJIO CTYOEHTHI MOTYT BOCIIOJIB30BATHCS OLICHOYHBIMH CpPEACTBAMH,
npeacTaBieHHbIMU B [Ipunoxennu 1 k padoueit nporpamme auctumuinael OY /1. 13 buosorus.

1. Onucanue nociaenoBaTeLHOCTH AeiCTBHIA CTY/IeHTA
[pucrynas k u3yuenuto auctuiumabl OY 1. 13 Buonorus Heo0X0AMMO B TIEPBYIO OUEPElb O3HAKOMUTHCS C
conepkanreM pabodeil mporpaMMbl AUCHUIUIAHEL, T1e B pasaene «CTpyKTypa U cofiepyKaHhe AUCIUTUTMHBI (MOIYJIS )»
MIPHUBEJICHO O0IIee paclpeie]ICHHe YacoB ayIUTOPHBIX 3aHATHI U CAMOCTOSITEILHON pabOTHI MO TeMaM JUCIUIUINHEI U
BUJIaM 3aHSTHH.
3aoroM ycnemnoro ocBoenust aucuuiauHel OY /1. 13 buonorus sBasieTcst NOoCeleHre JeKIMOHHBIX 3aHATUN U
BBITIOJIHEHUE TPAKTHUECKUX PabOT, TaK Kak IMPOIYCK OJHOTO, a TeM 00Jiee HECKOJBKUX 3aHITHI MOXKET OCIOKHUTH
OCBOEHHME pa3leioB Kypca.
Jlexuu UMEIOT LENBIO AaTh CUCTEMATU3UPOBAHHBIE OCHOBHI HAYUHBIX 3HAHUI MO COJACP>KAHUIO AUCLUILTAHBI
OVY /. 13 buonorus. [Ipu nzydennn u mpopadOTKe TEOPETHIESCKOTO MaTepraia HeOOX0aMMO:
— TOBTOPUTHb 3AKOHCIEKTUPOBAHHBI HAa JICKIMOHHOM 3aHSITHU MaTepuanl U JOMOJHUTh €ro € Yy4eToM
PEKOMEHIOBAaHHOM 110 TaHHOH TEME JINTEPATYPBL;
— OpPU CAMOCTOATEIBHOM U3YyUYE€HUU TEOPETUYECKON TEMbI IOATOTOBUTh KOHCIEKT, UCIOJb3Ysl PEKOMEHIOBAHHBIE B
paboueli mporpaMMme JUCIUIUIMHEI JINTEPATYPHbIC UCTOYHUKH U JICKTPOHHBIC 00pa30BaTeIbHbIC PECYPCHI.
[IpaxkTrueckue 3aHATHS TIPOBOMATCS C HENbI0 YIUIyOJNEHHUS M 3aKpeTIeHHs] 3HAHUH, MMOyIeHHBIX Ha JIEKIUSX,
B IIPOIIECCE CAaMOCTOSTEIBHON paOOThI ¢ Y4eOHOM TUTEpaTypoil.
B xo1e mpakTHdecKoro 3aHATHS 00ydaroniuecs BHITIOMHSIIOT OJHO MPAKTUYECKOE 3aJaHUe O PYKOBOJICTBOM
MIPEeTIo/IaBaTelsi B COOTBETCTBHH C H3y4aeMbIM COZEpKaHUEM Y4eOHOTo MaTepuaa.
BrimonHenne 00y4alonmuMucs MPakTHIeCKUX 3a1aHUi HApaBlieHO Ha:

- 0000mIeHNe, CHCTEMATHU3AINI0, YIIyOJieHHe, 3aKperuieHWe IOTYYEHHBIX TEOPETHUSCKUX 3HAHUI o
KOHKPETHBIM TeMaM JIUCIMIUIHHBL;

- ¢opMupoBaHME YMEHHH NPUMEHSATH IIOJyYEHHbIE 3HAHUS Ha TPaKTHKE, peaju3alui0 eAUHCTBA
MHTEJUICKTYaIbHOU U IIPAKTUYECKOU JIEATENBHOCTH;



- BBIpaGOTKy npu peIICHUH TIOCTABJICHHBIX 3adad TaKHUX HpO(l)CCCI/IOHaJ'ILHO 3HAYMMbIX KadC€CTB, KakK
CaMOCTOATCIIBHOCTD, OTBCTCTBCHHOCTD, TOYHOCTbD, TBOPUYCCKass MHUIIMATHUBA.

2. CamocTosiTeIbHAA Pa6oTa CTyAeHTa
CamocrosTenbHas padoTa - 3TO BHI YYeOHOH IEATEIBHOCTH, MPEIHA3HAYCHHBIN I MPUOOPETEHUS 3HAHHM,
HABBIKOB M YMEHHI B 00bEME M3y4aeMOU NUCIUILTMHBI coriacHo TpeboBanusM OI'OC cpemHero npodeccHoOHAIEHOTO
O6p330BaHI/I$I, KOTOpBIﬁ BBIITIOJIHACTCS O6yanOIlII/IMI/IC$I WHIANBUAYAJIbHO U MPEANOoJaracT akTUBHYIO pOJIb CTY/ICHTAa B €€
OCYILECTBICHUU U KOHTPOJIE.

Henu camocTosATeNbHON pabOTHI:

— CHCTeMaTH3alys U 3aKperyieHHe MOTyYeHHBIX TEOPETHUECKUX 3HAHUM U MPAKTUYECKUX YMEHUHN CTYAECHTOB,;

— yriuyOJeHue U pacIilupeHne TEOPeTHUECKUX 3HAHUM;

— (dopMHpOBaHHE YMEHHMH MCIIOJIb30BaTh HOPMATUBHYIO, IIPAaBOBYIO, CIPAaBOYHYIO JOKYMEHTALMIO U
CHELUAIBHYIO JINTEPATYpy;

— pa3BUTHE II03HABATENBHBIX CIIOCOOHOCTEW W AaKTHBHOCTM CTYIEHTOB: TBOPYECKOH HHHWIMATHUBHI,
CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPTraHU30BaHHOCTH;

— (opMHpOBaHUE CAMOCTOATEILHOCTH MBIIIJICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO
U caMopean3aLuy;

— BOCIMTAHUE CAMOCTOSTEILHOCTH, KaK IMYHOCTHOTO KayecTBa OyIyLIEero CIeHHaliCTa;

— Ppa3BUTHUE UCCIIENOBATEIBCKUX YMEHUH.

CamocrosiTensHas paboTa ctyaeHTa o yueonoit qucuumnnuae OY /1. 13 Bronorust BEINOIHAETCS:

— CaMOCTOSITEIbHO BHE PACIHCAHHS YUEOHBIX 3aHSATHIA;
— C UCHOJBH30BaHUEM COBPEMEHHBIX 00pa30BaTEIBHBIX TEXHOIOTHA;

— MapayuIeTbHO U BO B3aMMOJEWCTBUU C ayAUTOPHBIMHU 3aHATHSIMIL.
Bonpocsl, He paccMOTpeHHBIE Ha JEKIUSAX W MPAKTUYECKUX 3aHATHUSIX, JOJDKHBI OBITh M3ydeHBl CTYJICHTaMHU B
X0/Ie CaMOCTOSATENFHON paboThl. B Xone camMocTOsTeNbHOM paboThl KaXIblid CTYJACHT 00s3aH MPOYNUTATh OCHOBHYIO U
JIOTIOJTHUTENFHYIO JINTEPATypy MO HW3y4aeMOW TeMe, JOTOIHHUTHh KOHCHEKTHl JIEKIMH HEJOCTAIONINM MAaTepHaOM.
BbimuckamMu M3 pPEKOMEHIOBAHHBIX TEPBOMCTOUYHHKOB. BBIIETUTH HENOHSTHBIE TEPMHUHBI, HAaWTH WX 3HAYCHHE B
SHIMKJIOTIETNIECKHUX CIIOBAPSX.

3. PexoMennanuu no pa6oTe ¢ JTUTEPATYpPOii H HCTOUHHKAMH
Paboty ¢ nauteparypoil ciieayeT HaYMHATH ¢ aHauu3a padouelt mporpammbl guctumiudel OY /. 13 Buonorus,
coJeprkallell ClIMCOK OCHOBHOM U IOTIOJIHUTEIBHOM JTUTEPaTyPBbI.
B cnyyae BO3SHMKHOBEHHS 3aTpyAHEHHH B MOHMMAaHWU y4eOHOTo Marepuana cieqyeT OoOpaTHThCS K OPYTrUM
HCTOYHUKAM, TJI€ U3JI0KEHUE MOKET OKa3aTbcsl 00Jiee JOCTYITHBIM.
PaGota c nurepaTypoii HE TOJNBKO MOJE3HAa KaK CPEACTBO Ooiyiee ITyOOKOro M3ydeHHs JTH000H AMCHUIIIHHBL
OV/. 13 buonorusi, HO U SBJIAETCS] HEOTHEMIIEMOW YaCThiO MPO(ECCUOHANBHON JCATEIILHOCTH OYAYILEro BHITYCKHUKA.
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