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Mertoanyeckre yka3aHus 1O BBIIOJIHEHUIO NMPAKTHUECKUX U JaO0OpaTOPHBIX paboT pa3paboTaHbl Ha
OCHOBE paboueli mporpaMMbl yueOHOW JUCHUILIMHBI «bruosiorusy.
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1 BBEJAEHUE

BaxHyio yacTh TEOpeTHUecKO M MpOPEecCHOHATBHON MPAKTUYECKOH MOArOTOBKH OOYyYaroIIUXCs
COCTaBJIAIOT IPAKTUYECKHUE U JJTAOOPAaTOPHBIE 3aHSTHUS.

CoctaB M conepkaHHe MPAKTHUECKUX M JAOOpAaTOPHBIX 3aHATUH HANpPaBICHb HAa peau3aIfio
denepanbHOro rocy1apcTBEHHOIO 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHEro OOIIEero 00pa3oBaHus C YUETOM
MOJIy4aeMOM CIEUUAIIBHOCTH.

Benymelh  aupakTudeckod — LENbIO  MPAKTHMYECKUX — 3aHATUH  sBIsercs  (hopMUpOBaHHE
npoeCCHOHATBHBIX MPAKTHYECKUX YMEHUN (YMEHH BBINOJHATH ONpPEACICHHbIC JEHCTBHS, OIEpaIHH,
HE00XO0/IMMBIE B MOCIEAYIOIIEM B IPO(ECCHOHAIBHOM 1eATETbHOCTH) UM YUeOHBIX IPAKTUYECKUX YMEHHH
(yMeHHMH pemiaTh 3ajadd 1O OWMOJIOTHH, BBIIOJHATH 33JaHHS IO TMPEUIOKEHHOMY ajJTOpUTMY, YMEHHMA
BBINOJIHATH ONPEENICHHbIE JeHCTBUS, ONepaliK ), HEOOXOIUMBIX B OCIEIYIOLIEH yueOHOH e TeIbHOCTH.

Benymeit nupaktuueckol  1enbi0  J1a0OpaTOPHBIX — 3aHATHM  SIBJISIETCS.  OKCHEPUMEHTAIBHOE
HOJTBEPKICHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUYECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEM).

B coorBercTtBUM C paboueil mporpamMmoil y4yeOHONW AUCHMIUIMHBI «bHOJIOTHS» NPEeayCMOTPEHO
[POBE/ICHUE NMPAKTUUECKUX U JJAOOPAaTOPHBIX 3aHATHH.

BoinonHenue nmpakTH4eckuX M J1a0OpaTOpHBIX paboT oOecreuyuBaeT JOCTHXKEHHE 00YydarolIMMHCS
CIEIYIOIIUX Pe3yIbTATOB:

JIMYHOCTHBIE PE3yJbTaThl

JIP20 | COPMUPOBAHHOCTH 310pPOBOIO U 6E30MACHOrO 00pa3a KU3HU, OTBETCTBEHHOIO OTHOLICHHUS K
CBOEMY 3/I0POBBIO;

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP32 HAyKH U OOIIECTBEHHOW MTPAKTUKH, OCHOBAaHHOTO Ha IUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPILICHCTBOBAHUE A3bIKOBOW U YUTATEIICKOM KYJIBTYPBI KAK CPEACTBA B3aUMOACUCTBUSA
MEXIY JIJbMHU U ITO3HAHUS MUPA;

JIP33

OCO3HAaHUEC ICHHOCTU HaquOfI ACATCIIBHOCTH, TOTOBHOCTE OCYHICCTBJIATE IPOCKTHYIO U
HCCJICHOBATCIILCKYHO NCATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC

JIP34

MeTtanpeaMeTHbie pe3yJibTaThl

MP 4 | BeIBISTE 3aKOHOMEPHOCTH U TPOTHBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

MP10 q)OpMI/IpOBaHI/IC HAaY4YHOTI'O THIIA MBIIJICHUWS, BJIIAACHUC Haquoﬁ TepMHHOHOFHeﬁ, KIIIOUYCBBIMHA
IOHATHUAMU U METOJaMH,

BBISBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSA3H U aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh THIIOTE3Y €€
MP12 | pemieHus, HaXOAUTh AapryMEHTBl JJI1 JJOKa3aTeJbCTBA CBOUX YTBEP)KJIEHUHM, 3a7aBaTb
1apaMeTpsl ¥ KPUTEPUH PELICHHUS;

AHAJIM3UPOBATD MMOJIYYCHHLBIC B XO04€ PCIICHUA 3adauU PE3YyJIbTAThl, KPUTHYCCKU OLCHUBATH UX

MP13 JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

MPp 27 | C03/1@BaTh TEKCTBI B PasiMYHbIX (¢opmaTax c y4eroM Ha3Ha4deHUs HWH(POpPMALUU U IEJIEBOU
ayJIMTOPUH, BBIOMpas ONTUMAJIBbHYIO (GOpPMY MpeICTaBICHHS U BU3YyaJU3alllH.

Mp)3 | OLCHHBATL JIOCTOBEPHOCTb, JIETHTHMHOCTD MHPOpPMAaLMU, €€ COOTBETCTBHE IPAaBOBBIM H

MOPaJIbHO-3THUYCCKUM HOPMaM;

IIpenmeTHbIe pe3yJIbTaThI

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS;

1Po 1 (YHKIIMOHATIBHON IPaMOTHOCTH YeJIOBEKa JJIsl pEIIeHUS )KU3HEHHBIX TPo0ieM
c(OPMHUPOBAHHOCTh yYMEHHUSI PACKPHIBATh COJIEP)KAHHE OCHOBOIOJIATAIONINX OHMOIIOTHYECKUX
TEPMUHOB M MOHATHI: KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BUJI, TIOMYJISAIMS, SKOCHCTEMA,

PG 2 OuoneHo3, Ouocdepa; mMerabonusm (0OMEH BELIECTB M IMPEBpAILEHHE SHEPruu), TOMEocTa3

(camoperynsusi), OuocuHTe3 Oenka, CTPYKTypHash OpraHu3alMs JKUBBIX  CHUCTEM,
JUCKPETHOCTb, CAMOPEryJIALUs, CaMOBOCIPOU3BENEHHE (PENpPOAYKIHs), HACIEACTBEHHOCTD,
M3MEHUYUBOCTb, SHEPrO3aBUCUMOCTD, POCT U Pa3BUTHUE, YPOBHEBAsI OpraHU3aIMS;




c(OpPMUPOBAHHOCTh YMEHHUS PACKPHIBATH COJEPKAaHUE OCHOBOIIOIATAIONINX OMOIOTUYECKHIX
I[IP63 | Teopuit ® THUOOTE3: KJICTOYHOM, XPOMOCOMHOW, MYTAallMOHHOH,  DBOJIIOIMOHHOM,
MMPOUCXOKACHUA KU3HU U YCIIOBCKA

c(OPMHUPOBAHHOCTh YMEHHUS PACKpPBIBATh OCHOBOIIOJIAraIONIMe OHOJIOTHYSCKUE 3aKOHBI M
ITP6 4 | 3akonomepuoctu (I'. Mennens, T. Moprana, H.W. BaBunosa, 3. I'ekkens, ®. Mromnepa, K.
bapa), rpaHuIlbl UX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

PUOOpPETEHUE OMbITA IPUMEHEHHSI OCHOBHBIX METO/I0B HAYYHOI'O MO3HAHHUS, HUCIIOIb3yEeMbIX B
Ouosoruy: HaOJIOJIEHUSI U ONMHCAHMSI )KUBBIX CHCTEM, MPOIIECCOB U SIBICHUI; OpraHu3alud U
MPOBEJICHUS OMOJIOTUYECKOTO YKCIIEPUMEHTA, BBIIBUKCHHSI THUIIOTE3, BBISBICHUS 3aBUCUMOCTHU
MEXIYy  HUCCIEIyeMbIMH  BEIUYMHAMHU, OOBSCHEHHUS  IOJYYEHHBIX  pEe3yJlbTaTOB U
(dbopMyITMPOBaHUS BEIBOJIOB C HCIIOIH30BAHNEM HAYYHBIX MOHITHIA, TCOPHI U 3aKOHOB;

I1P6 5

c(OPMHPOBAHHOCTh YMEHUS IPUMEHSTH MOTYyYCHHBIE 3HAHUS TSI OObACHEHHS OMOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUH, [UIsl NPUHATHS NPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOHN JKHU3HH C
Henbl0 obecreueHus: Oe30MacHOCTH CBOETO 3/0pOBbsS U 30POBbS OKPYXAIOUIUX JIIOJCH,
I1P6 7 | cobmonieHust 310poBOro oOpasza >KM3HM, HOPM TI'PAaMOTHOIO HOBEJCHMS B OKpY’Karomien
IPUPOJHOIN cpejie; MOHMMaHUEe HEOOXOJUMOCTU HCIIOJIb30BAHUS JOCTHXKEHUH COBPEMEHHOMN
61osI0ruu ¥ OMOTEXHOJIOT MM JUIs PallMOHAIBHOTO IIPUPOJIOI0JIb30BAHMS,

c(hOpMUPOBAHHOCTh YMEHHUS pEIIaTh OMOJOTUYECKHUE 3aJlayd, COCTABJISATh T€HOTUIIMYECKUE
CXEMBbI CKpeLIMBaHus Ul Pa3HBIX TUIIOB HACJIEAOBAaHUS IIPU3HAKOB Y OPraHU3MOB, COCTABJISATh

11P6 8 CXEMBI IepEHOCa BEIIECTB U IHEPTUHU B SKOCHUCTEMaX (IIEMU MUTaHUs, TUIIEBbIC CETH);
c(OpPMUPOBAHHOCTh YMEHHH KPUTHUECKH OLEHUBAaTh HH(OpManui0 OHOIOTHYECKOrO
COJIEpKaHUsl, BKIIOYAIOINIYIO TICEBJOHAYYHBIC 3HAHHUS W3 Pa3IUYHBIX HCTOYHHKOB (CpEACTBa

PG 9 MaccoBoi WH(GOpPMAalMK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl); WHTEPIPETUPOBATH ITHUECKUE

ACIICKTHI COBPCMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B 61/IOJIOFI/II/I, MCIHUIINHC, 6I/IOT€XHOJIOFI/II/I;
pacCMaTpuBaTh r100aabHbIE DKOJOTHYECKHUE HpO6H€MbI COBPEMCHHOCTH, (bOpMHpOBaTB 10
OTHOIICHHIO K HUM CO6CTBCHHYIO IIO3UIHIO,

c(OpMHPOBAHHOCTh YMEHHMH CO3/1aBaTh COOCTBEHHBIE NMMCHbMEHHBIE M YCTHBIE COOOLICHHS Ha
ITP6 10 | ocHOBe Oumosiornveckoil MHGOPMAIIUU U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO HCIIOJIH30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.

ConepxaHue NMPakTHYECKUX U J1a0OPaTOPHBIX 3aHATHI OPUEHTHPOBAHO HA MOATOTOBKY OOYYarOLIMXCS K
OCBOCHMIO IPO(ECCHOHAIBHOTO MOIYNS IPOrpaMMbl TOJIOTOBKH CHELUUATNCTOB CPEJHEr0 3BEHa 110
CIIENMATIbHOCTH U OBJIAICHUIO U (POPMUPOBAHUIO: 0OUUX KOMNEmEeHY UL

OK 01 BoiObupate crnocoObl pemieHus 3a1ad npoeCcCHOHAIbHOW AEATEeIbHOCTH MPUMEHHUTEIBHO K
Pa3JINYHBIM KOHTEKCTaM

OK 02 Hcrmonp30BaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHAIM3a W WHTEpPHpeTanud WHPOpMaInu, 1
UH(POPMALIMOHHBIE TEXHOJIOTHH JUIs BBITOJIHEHHS 33]1a4 IPOPEeCCHOHATBHOM e TeTbHOCTH.

OK 04 D¢ddexTnBHO B3anMOACHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMaH]Ie

OK 07 CopeiicTBOBaTh COXpaHEHHIO OKPYKAIOLIEH Cpelbl, pecypcocOepeKeHHI0, TPUMEHATh 3HAHUS
00 W3MEHEHWHU KJIMMaTa, NPUHLUIB OEpeXJIMBOrO MPOU3BOACTBA, 3S()(PEKTHUBHO JeiCTBOBATH B
Ype3BbIYAIHBIX CUTYaIUAX

BrimonHeHre 00y4arOmIuxcsi MPaKTUYECKUX W JabOpaTOpHBIX pabOT Mo y4eOHOW JTUCIUTIIINHE
«buonorus» HanpaBIeHO Ha:

- 0bobwenue, cucmemamusayuio, yeuyonienue, 3aKkpenienue, pasgumue U 0emanusayuio noayYeHHbIX
meopemuyecKux 3HaHull N0 KOHKPEeMHbIM MemMam y4eOHot OUCYUNIUHbL,

- opmuposanue ymeHuu NpUMeHsIMb NONYYEHHble 3HAHUA HA NPAaKmuke, peanu3ayuio eouHcmeda
UHMENIeKMYaNbHOU U NPAKMUYECKOU 0esimelbHOCMU,

- gopmuposanue u pazeumue ymeHui. HaAOIOOAMb, CPAGHUBAMb, CONOCMABIAMb, AHATUSUPOBAMD,
oenamb 6b1600bL U 0000OWEHUs, CAMOCMOAMENLHO 8eCMU UCCIE008AHUS, OPOPMIAMb Pe3VIbmamyl 6 eude
mabauy, cxem, 2paguros;



[pakTrdeckrie U J1aOOPATOPHBIC 3aHSTHSI IPOBOAATCS B PAMKaX COOTBETCTBYIOIICH TEMBI, TIOCIIE OCBOCHUS
JUTAKTHYECKUX €UHUII, KOTOPBIE 00ECTICYMBAIOT HATMYIHE 3HAHWH, HEOOXOAUMBIX IS €€ BHITOJTHECHHSL.



2METOAUYECKHUE YKA3AHUS

IIpakTnyeckoe 3ansaTne Nel
Tema: 1.2. CTpykTypa n QyHKIUM KJIETKH.

IIpakTuyeckasi padora Nel CrTpoeHue KJeTKH'" cpaBHeHHeE CTPOEHHS KJIETOK PacTeHHd u
“KHBOTHBIX
Leab: 03HAKOMUTHCS C OCOOEHHOCTSMU CTPOECHUS KJIETOK PACTUTENbHBIX U )KHUBOTHBIX OPraHU3MOB,
[I0KAa3aTh UX pa3jINuus U NIPUHIUINAIBHOE €IMHCTBO CTPOCHUS.

BoinosiHeHue padoThl cmoco0cTBYET (POPMUPOBAHUIO:

JIP20 cdopMUPOBAHHOCTH 3A0POBOTO U 0E30MIaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;

JIP32 copMupOBaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HAa AMAJIOre KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTa B NOJUKYJIBTYPHOM MHPE;

MP 4 BbISBISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

MP13 ananu3upoBaTh MOITYYEHHbIE B XOJI€ PEUICHMS 3a/la4ll PE3yJIbTaThl, KPUTUUECKH OLICHUBATbh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

[IP6 1 chopmupoBaHHOCTH 3HAHWKW O MECT€ W POJU OHWOJOTHMH B CHCTEME HAyYHOTO 3HAHUS;
(G yHKIIMOHAIBHON TPaMOTHOCTH Ye€JIOBEKa JUIsl PEIICHUS KU3HEHHBIX MTPo0ieM

[1P6 2 cdhopMHpPOBAaHHOCTH YMEHHUSI PACKPBIBATH COJCPKAHWE OCHOBOIOJATAIOUINX OHMOJIOTHYECKUX
TEPMHHOB U TOHSATUHN: XKHU3Hb, KIETKA, TKaHb, OPraH, OPraHU3M, BHJI, MOMYJSAIIHS, SKOCUCTEMA, OUOIEHO3,
ouocdepa; merabosmsMm (OOMEH BEIIECTB W TPEBPALICHWE SHEPrUH), TOMEOCTa3 (CaMOoperyIsius),
OnocuHTe3 Oenka, CTPYKTypHas OpraHu3alus SKUBBIX CHUCTEM, JIUCKPETHOCTb, CaMOpPETYJISLHNS,
CaMOBOCITPOU3BEIEHNE (PEMPOIYKIIHS), HACIEICTBEHHOCTb, U3MEHUMBOCTb, SHEPrO3aBUCHMOCTb, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3aIus;

[1P6 3 chopMUpPOBAaHHOCTH YMEHHUSI PACKPHIBATH COJEP’KAHME OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX
TEOPHUI U TUIOTE3: KJIETOYHOM, XPOMOCOMHOM, MyTallAOHHOW, 3BOJIOLIMOHHOM, IPOUCXOXKICHUS KU3HU U
YyeJioBeKa

[TP6 5 mpuoOpeTeHne onbiTa MPUMEHEHHS] OCHOBHBIX METOJOB HAYYHOT'O TO3HAHMS, UCIIOIb3yEMbIX B
Ouosoruy: HaOMIOJIEHUS! U ONMCAHUS JKUBBIX CHCTEM, IIPOLECCOB M SIBJICHMI; OpraHu3aluyd U MPOBEICHUs
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIIBIKEHUS THUIIOTE3, BBISIBICHHUS 3aBUCUMOCTU MEXKIY HUCCIEAYEeMBIMU
BEJIMYMHAMU, OOBSICHEHMSI MOJIYYEHHBIX PEe3yJIbTaToB U (OPMYJIUPOBAHUS BBIBOJAOB C HCIIOJIB30BAHUEM
HAYYHBIX TIOHATUH, TEOPUId U 3aKOHOB;

[1P6 10 chopmupoBaHHOCTH YMEHUHN CO37]aBaTh COOCTBEHHBIE MUCHbMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE OMOJIOTHYECKOW MH(POpPMAIUU U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHSATUHHBIN
amnmapaT OMOJIOTHH.

MarepunanbHoe obecnieyeHue:

- Tabnuua «CTpoeHne KIETKU»; PUCYHKH PACTUTEIbHON U )KUBOTHON KJIETKH.
- pa3aToOYHBIN MaTepuan,
- METO/InYeCKHue nocoodus

3ananus:

1. PaccMoTpuTe pacTUTEIILHBIC H )KUBOTHBIE KICTKH

2. CpaBHHTE CTPOEHHUE PACTUTEIHHOU U KUBOTHOM KIIETKH

3. 3amoyiHATE TAOTHUITBI

4. CpenaiiTe BBIBOJIBI

5. OtBeTbTE Ha BOMPOCHI

IMopsinok BHINOJIHEHHUS PAdOTHI:
1. PaccmoTtpuTe npeioKeHHbIE CXEMBbI, PUCYHKU KIIETOK.
Hcxons 3 IOoMy4eHHBIX CBEICHUH, ClIelaiTe PUCYHKU KIETOK, 3alIOJTHUTE TaOIHUIIBI.
3. CnaenaiiTe BBIBOJ, OTPa3UB B HEM YEPThI CXOJICTBA U PA3INYMS KIETOK.

N



Xox padoThI:
1. PaccmoTpuTe pCYHOK paCTUTEIBHOM U JKUBOTHOM KJIETKH.
2. 3apucyirte puCyHOK.
3. Haligute OTINYNA U CXOCTBA.
4. 3anonuuTe Tadbmuiy 1.

5. 3anonauTe TabnuIy 2.

XunsorHas PacrurensHas
Knerka K/erka

KNETO4HbIA LIEHTP
nnasmaruyeckas membpaHa

BaKyonb
MUTOXOHAPUN

annapar
lonbaxmw

ﬂum/

AAPbILLKY

3HpoNnasmMa-
TU4eckas CeTb

nnacryuasl

KneToqHan cTteHka




IIPU3HAKU PacTurtennHas KJeTKa KuBorHast KjieTka

Snpo

I'enernueckuii MmaTepuan

Kierounas crenka

Me3o0coMBI

MemOpaHHBIE OPTaHOU/IbI

Pu6Gocomel

uTockener

Cnoco0 IIOTJIOIICHMS BEIICCTB KICTKOM

HI/IH_[eBapI/ITeJ'ILHBIe BAaKYyOJIN

Muro3 u Meiios

T'ameTnl

Kryruku

Pasmepnl

ITPU3HAK OYHKINN

SAnpo

9Hz[0nna3MaTquc1<a;1 CCThb

Kommnnekc 'onpmxu

JInzocomel

MuToxoHIpun

Baxkyoub

PuGocomer

XJoponiact

6. Caenatb BBIBOJI 110 NPOJIETaHHOM padoTe.
7. OTuuTaTHCA MPENOAABATEIIO O MPOJIETAaHHOM padoTe.
8. OTBETUTH Ha BOMPOCHI.
Bonpocsl
1) Kakue oTKpbITHSI OBLIM CAETaHbI HA IEPBOM dTale U3y4eHHs! KICTKU?
2) KTo U3 y4eHbIX CTOSUI y UCTOKOB CO3/1aHUS KJIETOYHOU Teopun?
3) Kakue Bonmpockl paccMaTpuBaIOTCs Ha KJIETOYHOM YpOBHE?
4) Yto xapakTepHO AJI1 XUMUYECKOTO COCTaBa KJIETKHU?
5) Kakue MeTo1bl HCTIONB3YIOTCS IIPU U3YUYEHUH KIIETKH?
6) Kakue cBoiicTBa 00beTUHSIOT BCE KIIETKH KHBBIX OPTaHU3MOB?
7) O0BsicuuTe 3HaUYeHUs TepMUHA «L[uTomoTHs».

®opma mpeacTaBiieHus pe3yJbTara:

Tab6muna 1

Tabnuua 2

Breimonaenune 3amanusi B Terpaau. PaGota momkHa OBITH TpENCTaBlieHa B BHJIE CPAaBHHUTEIBHON

TaOJIUIIBI U TUCbMEHHBIX OTBETOB Ha BOIPOCHI
Kpurepun ouenku:

OrneHka WHANBUAYAIBHBIX OOpA30BaTENbHBIX JOCTHKEHHH IO pe3yidbTaTaM TEKYIIero KOHTPOIs
yCIIEBAEMOCTH M MMPOMEKYTOYHOMN aTTeCTAlluu IPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCATHLHOM HIKAIOMN:



[MpoueHT KauecTBeHHast OLleHKA WHAWBUIYaTbHBIX
PE3YJIbTATUBHOCTH 00pa3oBaTeNbHBIX JOCTHKCHHIA
(mpaBUIBHBIX .
oTBTOR) 6asm (oT™MeTKa) BepOabHBIi aHAJIOT
90+ 100 5 OTIIUYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIIOBJIETBOPUTEIHHO
Mmenee 70 2 HE YZOBJIETBOPUTEIILHO

IIpakTuyeckoe 3ansaTHe Ne2
Tema 3.1 3aKOHOMEpPHOCTH HACJIETOBAHUA U U3MEHYMBOCTH NMPU3HAKOB.

IIpakTuyeckas padora Ne2 PemieHne reHeTHuecKMX 3a1a4
Hess: popMupoBaHUE YMEHHUS pEUIaTh TEHETHUECKUE 3a/1a41

Boinosinenue padorsl cnocodcTByeT OpMUPOBAHUIO:

JIP32 chopMUPOBAaHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKd W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOT€ KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B MOJHUKYJIbTYPHOM MHPE;

JIP34 oco3HaHME LIEHHOCTH HAYYHOM MACSATEIBHOCTH, TOTOBHOCTh OCYIIECTBISITH IMPOEKTHYIO W
HCCJIEI0BATENBCKYIO IESITENIbHOCTh UHIMBUYAIbHO U B TPYIIIE

MP13 ananu3upoBaTh MOJTYyYEHHBIE B XOJC PEHICHUS 3aa4Hl Pe3yIbTaThl, KPUTUUECKHU OIIEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

MP 22 co3maBarh TEKCTHI B PA3IMYHBIX (opMaTax C Yy4eTOM Ha3HAUYCHUsS WH(POPMAIUU W IEJICBOU
ayJUTOPUH, BBIOMpAas ONTUMATBHYIO GOpPMY MIPEICTABICHHS U BU3YalTU3allUu.

[IP6 1 chopmupoBaHHOCTH 3HAHUNM O MECT€ M POJM OHOJOTUM B CHUCTEME HAYYHOTO 3HAHUS,
(GyHKIIMOHATHHON TPAaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HEHHBIX MTPOoOIeM

[IP6 4 cpopMHUpPOBAHHOCTH yYMEHHS PACKPHIBATH OCHOBOIIOJIATAIONINE OMOJIOTHYECKUE 3aKOHBI M
3akoHoMepHocTH (I'. Mennens, T. Moprana, H.W. Basunosa, 3. I'ekkens, . Mromnepa, K. bapa), rpanuiibt
WX MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

[TP6 5 mproOpeTeHue onbpITa MPUMEHEHNS OCHOBHBIX METOJIOB HAYYHOT'O TTO3HAHUS, UCIIOJIb3yEMbIX B
Ouosioruu: HaOJFOICHUS U OMTMCAHUS KUBBIX CHCTEM, MPOIIECCOB M SIBJICHUI; OpraHU3AINH U POBEIACHUS
OHMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BHISIBIICHHUS 3aBUCUMOCTH MEXIY UCCIETYEMbIMU
BENTMYMHAMU, OOBSCHEHHUSI TIOJTYUYEHHBIX PE3yIbTAaTOB U (POPMYITUPOBAHUS BHIBOJIOB C UCIIOJIH30BAHUEM
HAy4YHbIX MOHSTHI, TEOPHUI U 3aKOHOB;

[1P6 8 copMuUpOBaHHOCTH YMEHHUS pelIaTh OWOJOTHYECKHE 3a/layd, COCTaBISATH T€HOTUITHYECKHUE
CXEMbl CKpEILIMBaHUS JJI1 Pa3HbIX TUIIOB HACJIEIOBAaHUS IMPU3HAKOB Yy OPraHU3MOB, COCTABISATH CXEMBI
MepeHoca BEIIECTB M SHEPTHH B IKOCUCTEMAX (IIETIH MUTAHUSI, TUIIEBHIE CETH);

MarepunanbHoe obecrieyeHue:
- Tabmuipl, CXeMbl 0 HAClIeJOBAaHWY MTPU3HAKOB Y PACTCHUN U YEIIOBEKA.

- Hoctyn k HTEpHET-pECYpCy
http://www.virtulab.net/index.php?option=com_content&view=article&id=186:2009-08-30-10-50-
39&catid=45:10&Itemid=106
3amanuda:
1.03akOMHUTBCS C TEOPETHUECKON YaCThIO B YUEOHUKE
2.BBINIOJIHUTE IPAKTUUYECKYIO YaCTh

IHopsinok BbINOJTHEHHUS PA0OTHI:
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1. Pemmure reHeTudeckue 3agauu
OTBeTbTe Ha IpeyIaraeéMble BOIPOCHI.
3. CreBa npenmaraercs ycaoBHE 3a7a4yl, CIIpaBa — JOTMUECKUE CIEACTBHS U3 ITOTO YCIOBUSI.
3aI10JIHUTE IPOIYCKU B 3TUX CIIEJCTBUSAX.
Xox paboTsi:
3anonHuTe TabIMILLY;
BnumuTe coueranne reHoB B IyCThIE KJIETKH;
CocTaBbTe 0 PUCYHKY JIBa BapUaHTa CXeM MOHOTHOPUIHOTO CKPEILMBAHUSL.
YKa)KuTe rOMO3UTOTHBIE (DOPMBI;
Ha pucynke nansl (4acCTHYHO) CXE€MBI MOHOTHOPHIHOTO CKPEIIMBAHUS. YKAXKUTE MPABUIIbHYIO

3aIlniCh.

N

g~ e

6. Pemute 3amaun
1. 3anosHUTE TAOIHITY.
I'enernueckuii
CUMBOJI
P
A
a
X

AA
3

3HayeHue

2. BruinTe coueTaHus reHOB B IMyCTBIC KJICTKH.

90/( B | B ?O/ K|k 90’ C|lec QO/ |
B |?|ss K|l | ? C|cc|ce JIG v
B Be | Be K K - C Cc ? A An | nn

3. CneBa npeajiaracTcsa yCciioBUC 3aJiavu, CIipaBa — JIOTHYCECKUC CICACTBUA U3 3TOI'0 YCIIOBUA. 3aroaHuTe
IMPOITYCKHU B OTUX CIICACTBUMAX.

Yciaosue CaencrBue
Hano: rerepo3uroTHsiil | CnenoBaTenbHO, JOMUHUPYET
TEMHOBOJIOCBIN OTELl U MaTh | Ir'eH ,a
— OJIOHTMHKA perieccuBeH reH
JaHo: B F-1 ot | CrnenoBaTenbHO, JOMUHUPYET
CKpEILMBAaHUS JUIMHHOHOCHIX | T€H ,a
u KOPOTKOHOCBIX | pPELlECCUBEH I'€H
MYypaBbe/I0B TOJTY4YHITU
TOJIBKO KOPOTKOHOCBIX

0CO0€eH.

Hano: YepHo-Oypeie smchl | CnegoBaTenbHO, JIUCH OBLTH
OBUTH YUCTOKPOBHBIMHU. 110 IPU3HAKY

, 1 BCE
TaMCThI COACPIKAIIN T'CHBI.




4. CocraBbTe IO PHCYHKY JIBa BApUAHTa CXEM MOHOTHOPHUIHOTO CKPELMBAHMUS.

E3x

5. YKaxuTe roMO3UTOTHBIE ()OPMBI:

6. Ha pucynke qanbl (4aCTUYHO) CXEMbI MOHOTHOPUIHOTO CKPEIIMBAHUS. Y KaXXHUTE MPABUIBHYIO 3aIKCh.

a)P Q Aa X Jdaa 0P Q2 Aa X J aa

®'@ @®o'Ge
7.KakoBBI TEHOTHUIIBI JIETEH B JAHHOU CEMbBE?
a) AA; 0) Aa, B) aa.

poaAvuTENA AeTU

'Y BV

8. Kakoit npusHak nomMuHupyeT (cM. Borpoc Ne7)?
a) KapJUKOBBIA POCT; 0) HOpMaJbHBIN POCT.
9. Pemure 3amauu:

P

=3

1. YV u4enoBeka reH Kapux TIJla3 JOMHUHUPYCT HAA I'CHOM, O6y0HOBHI/IBaIOH_[I/IM FOJIY6BIG rjia3sa.
Fony60rna3bn71 MYy’X4YWHa, OJUH U3 pOI[HTeHeﬁ KOTOpPpOro MMEJI Kapue rijiada, XKCHUJICA Ha Kaperna30171

JKEHIIMHE, Y KOTOPOH OTell NUMeJ Kapue Iiiaza, a MaTh — roiayosle. JleTel ¢ KakMMHU IJ1a3aMi MOXKHO OKUJATh

oT 3TOrO Opaka?

2. Oreny ¢ kypuaBelMH Bosiocamu (A) um 0Oe3 BecHymek (B) MaThb C HpSIMBIMU BoJlocaMu (a) H

BecHyIkamu (B) umerot Tpex nereit. Bce oHu mMeroT KypuaBbie BOJIOCH M BECHYIIKK. HanmummTe reHOTHITbI

poAUTENEN U JETEH.

3. Eciiu nBa mynara (Aja;Azap) IMEIOT JIeTel, TO MOYKHO JIM OKHMJATh CPEId HUX MONMHBIX HeTpoB? benbix?

MynaroB? Kakyro 4010 COCTaBIISIOT AETH KaXKAOT0 TUHa?

4.  PaccMoTpuTE  PHCYHOK
«HacnenoBanue OKpacku y MBIILIEH» Adbb

aaBB8 (pI/IC)

a) YKOKHUTE aJuIeIu, %
00yCIIOBIUBAOIIINE NposiBleHHE @l ‘:%

ONPEJIETIEHHON OKPACKH ILEPCTH:

1) uepHoii;

2) 6enoii; F

3) cepoid.

0) ompenenuTe MO TEHOTHUIIAM
OKpAaCKy UX LIEPCTH:

1) AABs;

2) AaBB;

3) aaBs.

B) YKaXXUTC MIPUYNHY IOABJIICHUA B JTAHHOM CKPCIIUBAHUU MBIIIIEH ¢ CCpOfI ICPCTHIO.

MBIILIEN
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5. VYV denoBeka mpu3HaK — Tpynmna KpoBH — ompexaensercs tpems amwiensimu: A, B, O. A u B
JOMUHUPYIOT Hag O, HO He MOJABISAIOT ApYr Apyra. Onpenenure, Kakue Tpynibl KpOBU BO3MOKHBI Y JAETEH
B clleyroIuXx ciydasx: y matepu |l rpynna xkposu, a y orua 1.

6. JlanpToHM3M — 3TO HECTIOCOOHOCTH Pa3W4aTh KPACHBIM M 3€JeHbIM 1BeTa. ['eH OnmpeneNstomuid 3ToT
NpU3HAK HaXoauTcs B X-XpomocoMme U OoH perieccuBeH (d). Y Myxka M KeHbl HOPMAIbHOC 3pPEHHE, a ChIH —
JanbTOHUK. KakoBbI TeHOTUITBI pOAUTEIICH?

7. CKpecTHJIU JIBE JIMHUM MBIIIEH: B OJTHOM MBI C U3BUTOM IIEPCTHIO HOPMAJIBHOM JUIMHBI, B IPYTOi -
C JUTMHHOMW TIPSAMOM MIePCThI0. B MepBOM MOKOJICHUH KMBOTHBIE OBUIM C MPSMOW HOPMaJIbHOMW IepcThio. B
QHAJIM3UPYIOUIEM CKpEUIMBAaHUU MOJYYWJIOCHh paclleIuieHue: 27 MblIar ¢ OpsSaMOM HopMaibHOU, 99 c
HOPMaJIbHOW U3BUTOU. 98 C MIIMHOU NpsIMOM. 24 ¢ JJIMHHON U3BUTOM.

Kak nacnenyroTcst 3Tu JiBe napbl Mpu3HAKoB. Eciau W3BeCTHO, YTO MpsMasi MIEpCTh JOMUHHUPYET HaJ
U3BUTOW, a HOPMAJIbHAS HAJ JUIMHHOM.

dopma npeacTaBiIeHus pe3yabTarTa:
BeinonHenue 3ananusi B TeTpaau. PelieHHbIe TeHETUYECKHE 3a/1a4H, 3aIT0JTHCHHBIC TaOJTHUIIBI.

Kpurepun ouenku:
OneHka HMHAMBHUIYalbHbIX OOpPa30BaTENbHBIX OCTMXKEHUH IO pe3yiabTaTaM TeKYIIEero KOHTPOJIS
YCIIEBAEMOCTHU M IIPOMEKYTOUHOM aTTECTALIMU IIPOU3BOAUTCS B COOTBETCTBUM C YHUBEPCAIBHOM IIKAJIOM:

[TpoueHT KauecTBeHHas OLleHKa WHAWBUIYaTbHBIX
PE3yIbTaTUBHOCTH 00pa3oBaTENbHBIX JOCTH)KEHHH
(TIpaBUITBHBIX .

oTBeTOB) Oay1 (oTMeTKa) BepOaIbHBIN aHAJIOT
90 +100 5 OTJIMYHO

80 + 89 4 XOpOo1IOo

70 =79 3 YIIOBJIETBOPUTEIIBHO
menee 70 2 HE yJIOBJICTBOPUTEITHHO

IIpakTuyeckoe 3ansaTue Ne3
Tema 4.1 IIpoucxoxxaeHne U pa3BUTHE JKU3HHU Ha 3eMuie.

IIpakTnyeckas padora Ne3 MakposBoonusi 1 MUKPOIBOJIIOIHSA.

Heab: chopMupoBaTh yMEHHE BBISBIATH apoMOP(O3bl M UINO0ANANTALMIO Y PACTCHUNA U )KMBOTHBIX,
OOBSACHATH UX 3HAYCHHE.

Boinosinenue padorsl cnocodcTByeT GOPpMUPOBAHUIO!

JIP32 chopMHUPOBAaHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd M OOILIECTBEHHOW NpPAaKTUKH, OCHOBAHHOIO HA HMAJIOre KYJIbTYp, CIIOCOOCTBYIOILEIO OCO3HAHHIO
CBOET0 MeCTa B MOJUKYJIBTYPHOM MHPE;

JIP33 coBEpILIEHCTBOBAHME S3bIKOBOM M YWUTATENIbCKOW KYJIBTYPBl KaK CpENCTBAa B3aUMOJEHCTBUS
MEXy JIIOJbMU U MIO3HAHUS MUDA;

MP 4 BBIABIATE 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pACCMAaTPUBAEMBIX SIBJICHUSX;

MP12 BbISBISTH NPUUMHHO-CIIEICTBEHHBIE CBS3U U aKTyaJIU3UPOBATh 3a/1a4y, BHIABUTATh TUIIOTE3Y €€
pellIeHus], HaXOAWTb apryMeHThl s JO0Ka3aTeIbCTBA CBOMX YTBEP)KICHHM, 3alaBaTh IapaMeTpsl U
KPUTEPUU PELICHHUS;

MP23 oneHuBaTh JOCTOBEPHOCTb, JETMTUMHOCTh HH(OpMAIMM, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-ITHYECKHM HOpMaM;
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[TP6 1 chopmupoBaHHOCTH 3HAHUKW O MECT€ W POJIU OHONOTHMH B CHCTEME HAyYHOTO 3HAHUS;
(GyHKIIMOHAIBHON IPaMOTHOCTH Ye€JIOBEKa JUIsl PEIICHUS KU3HEHHBIX TPo0iieM

[TP6 3 chopMUPOBAHHOCTH YMEHUS PACKPHIBATH COACPKAHIE OCHOBOIOJIATAOIINX OHOJIOTHUECKUX
TEOpUH U TUIIOTE3: KIETOYHOH, XPOMOCOMHOM, MyTallMOHHOM, SBOIOIIMOHHOM, MPOUCXOKACHUS KUZHU U
YeJloBeKa

[1P6 5 mpuoOpeTeHue ornpiTa MPUMEHEHHUS OCHOBHBIX METOJIOB HAYYHOT'O MTO3HAHUS, UCIIOIb3yEMbIX B
Ouosoruu: HaOIOICHHS U ONMCAHMS KHUBBIX CUCTEM, IIPOLIECCOB U SBJICHHI; OpraHU3aluy 1 MPOBEICHUS
OHMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BHISBICHUS 3aBUCUMOCTH MEXY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSCHEHHS MOJYYSHHBIX Pe3yJIbTaTOB U (POPMYITUPOBAHHS BEIBOJOB C HCIIOJIb30BAaHUEM
HAYYHBIX TIOHATUHN, TEOPUN U 3aKOHOB;

[TP6 9 chopMUPOBAHHOCTh YMEHUI KPUTHUECKU OIICHUBATH HH()OPMAIIUIO OMOJIOTUIECKOTO
CoJIepKaHusl, BKIIOYAIOMIYIO [ICEBJOHAaYYHbIe 3HAHUS U3 Pa3IMYHBIX HCTOUHUKOB (CpeAcTBa MacCOBOM
UH(OpPMaLINHU, HAYYHO-TIOMYJISIPHBIE MAaTepPHAaIIbl); HHTEPIPETUPOBATH 3TUYECKUE aCTIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MEIULIMHE, ONOTEXHOJIOTUH; PACCMAaTPUBATh IN100AIbHbIE SKOJIOTMYECKHe
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIINIO;

[1P6 10 chopmupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE OMOJIOTMYECKON MH(POpPMAILMU U3 HECKOJBKMX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BAaTh MOHATUNHHBINA
anmnapat OMOJIOTHH.

MarepuanbHoe obecnieyeHue: yueOHUKY, pa3IaTOYHBII MaTepua

3amanmne:
1 O3HaKOMHTBCS C TEOPETHYECKON YaCThIO B YUCOHHKE
2. BBINOJIHUTB NPAKTUYECKYIO YaCTh

Iopsiiok BbIMOJIHEHUs PA0OTHI:

1 O3HaKOMHTHCS C TEOPETUUECKUMU CBEJICHUSIMU B YUCOHUKE
2 3anonHUTH TaOIHILy.

3 OTBETUTH HA BOMPOCHI MOCIE TAOTHUIIBI.

4.0TeTUTh HAa TECTOBBIE 3aJaHUS

Xox padorsi: 1. 3anoanuTte Tadauny 4.
Xapaxkmepucmuxa 5manog 3601I0YUOHHO20 NPoYeccd

Tabnuna 4
Dranbl I'ne nporekaer K uemy JBrxyiue
3BOJIIOLIMOHHOTO IIPUBOIUT CHUJIBI
rporecca
MukposBontonus
MakposBonronus
2. OTBeTBHTE HA BONPOCHI.
1) B pe3ynpTaTe 4ero npoucxXoanuT JUBEPTEHIMS Yy BUIOB?
2) [Touemy 3BOMIONIMA — MTPOLIECC HEOOPATUMBIH?
3) B yem npuumHbBI CX0ACTBA U pa3InYMs IPU3HAKOB apoMopdo3a U uarnoaganTaum?

3.3anoannTe Tad/IUIY 5, BINCAB B KOJOHKH HOMEPA COOTBETCTBYIOIIMX NPU3HAKOB
14



I aenvie Hanpasnenus 36800YyUU
Tabmuma 5

Apomopdo3sl WNnnoananramuu Jerenepaunu

I nasnvie Hanpaesnenus 280110YUU HCUBOMHBIX U PACTNEHULL:
Bo3HUKHOBEHHE MHOTOKJIETOYHOCTH
Bo3HuKHOBEHME XOPIbI
Bo3HuUKHOBEHHE MTOJIOBOTO Ipoliecca
OO6pa3zoBaHue MATUIIATIBIX KOHEYHOCTEH
O6pa3oBaHre NO3BOHOYHHKA
OO6pa3oBaHue 1acTOB
O0pa3oBaHue IENKOro XBOCT Y 00€3bsiH
Bo3nukHOBEHHE TETIOKPOBHOCTH
YcioXHEeHHe TOJI0OBHOTO MO3Ta
. [lepexo Kk BHYTpEHHEMY OILJIOJIOTBOPEHHIO Y MIO3BOHOYHBIX
. YTpara KOHEYHOCTEN y KUTOB
. YTpara rycToro mepcTsiHOro oKpoBa y CJIOHOB
. YTpaTta opraHoB NUIIEBAPEHUS Y ObIYBETO LIeTTHS
. YuHenue meu y xxupada
. Bo3HukHOBeHUE Xmopoduinia
. BosnukHoBenue ¢potocuHTe3a
. Bo3HUKHOBEHME MOM3y4ero cTebs y 3eMIISTHUKI
. [losiBieHne 1IBETKA y MOKPBHITOCEMSHHBIX
. YTpata TUCThEB U MpEBpaIeHUE UX B KOJIOYKH y KaKTyca
. [losiBNeHre 11072 Y MOKPHITOCEMSTHHBIX
. [losiBnenue naszsiiero credist y BUHOTpaia, TUToma
. [losiBIIeHrEe KPBLIBIIIEK U BOJIOCUKOB Ha TJI0JaX JIOMYyXa, YepeIbl
. [TosiBIIeHE COYHOI MSAKOTH B TUIOAAX PSIOWHBI U MAJTHHBI
. YTpata KopHel, XJ0opoduiia U JUCTHEB Y MOBUITUKU
25. TlosiBnenue KITyOHEH y TUKOTO KapTodes
4. OTBeTHTE HA TECTOBBIE 32JaAHNA:
1. Ymo moorcno cuumamo apomopgozom:
a) yTpara IepCTsIHOro MOKPOBa CIOHAMU;
0) MOSIBJICHHE SIUI] MPECMBIKAIOIIUXCS M IX Pa3BUTHE HA CYIIIC,;
B) Y/UIMHEHHE KOHEYHOCTEH JIOMIaIH.
2. Umo moorcHo cuumams uouoadanmayueti.
a) MpeBpallleHue JINCTHEB KaKTyca B KOJIOUKH;
0) yTpaTta OpraHoB KpOBOOOpaIleH!s Y TUIOCKHX YEPBEil;
B) BOBHUKHOBEHHUE TEIJIOKPOBHOCTH.
3. Kaxoe uz ymeepowcoenuii npasuivHoe?
a) lereHepals He ObIBaeT MPOTPECCUBHOM;
0) nereHepainyst MOXeT OBITh IPOIPECCUBHOM;
B) JIeTeHepaIus BCeria MPUBOIUT K BBIMUPAHHIO BU/IA.
4. Kakue u3 nepe4ucieHHblX Huxce 8U008 Op2aHu3Mo8 Haxo0amcs 8 COCMOSIHUU OUOI0SULECKO20
pecpecca:
a) 2J10/1esl KaHaJICKas, B) YCCYpUUCKHUH TUTD;

CoNoOA~WNE

NNNNNRPRPRREPRERRERRERE
RWONRPOOWONOOUDNMWNEREO
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0) KOJIOPaJCKHIA KYK; I') KpbIca cepas.
5. Brewnee cxo0cmeo nymem KOH@ep2eHyuu npuobpenu euovl:
a) IIyKa, JOCOCh;
0) MmenBenb OypbId, MEABEIb OCIIBIN;
B) Jenb(UH, aKya;
T) 3as1-pycak, 3asi-0esK.
6.Muxpoaeonioyus — 3mo npoyecc:
a) U3MEHEHHUSI IO YJISIUi;
0) U3MEHEHHUS BUJIOB;
B) U3MEHEHUS CEMEHCTB.
7. 13 nepeuucnenno2o Hudice gvlbepume 08UICYUUE CUTbL IGOTIOYUU!
a) U30JISIIIHS; ') MyTaIlus;
0) ecTecTBEHHBII OTOOD; 1) 60pb0a 3a CylecTBOBaHHE.
B) MUTpALINS;
dopma npeacTaBlieHUs pe3yJbTarTa:
B Buze nucbMeHHON padoThl, 3a110JHEHHBIE TAOIUIBI.
Kpurepum ouenku:
OneHka WHAMBHIYaIbHBIX O00pPa30BaTENbHBIX MOCTIXKEHHH IO pe3yiabTaTaM TEKYIIero KOHTPOIS
YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTAIlMU MIPOU3BOAUTCS B COOTBETCTBUU C YHUBEPCATBLHOM MIKATIOMN:

[Tponent KauecTBeHHast OLleHKA WHANBUIYaTbHBIX
pe3yIbTaTUBHOCTH 00pa3oBaTeNbHBIX JOCTHKCHHIA
(mpaBUIIBHBIX .

oTBeTOB) Oayu (0OTMETKA) BepOAIbHBIN aHAJIOT
90+ 100 5 OTIIUYHO

80+ 89 4 XOPOIIIO

70 +79 3 YIIOBJIETBOPUTEIHHO
menee 70 2 HE YOBJIETBOPUTEIEHO

JlabopaTopHoe 3ansitue Nel
Tema 2.2 ®opmbl pa3MHOKeHUs1 OpraHu3sMoB OHToOreHes

JladbopaTopnas padora Nel
BoisiBiIeHUe U onHCaAHME TPU3HAKOB CXO/ICTBA 3apO/bIIIeil YeJ0BeKa U APYrUX MO3BOHOYHBIX
KaK J0Ka3aTeJIbCTBO IBOJIOLHOHHOI0 POJACTBA
Leab: BEIIBUTH MPU3HAKK CXOJCTBA 3apOJBIIICH YeloBeKa M JPYTHX MO3BOHOYHBIX, TOBOpAIIME 00 UX
IBOJTFOIIMOHHOM POJICTBE; HAYYUTHCS aHAJTM3UPOBATh U CPABHHUBATD.

BobinosiHeHue pa6oThl cocodcTBYeT (POPMUPOBAHUIO:

JIP20 chopMHpPOBAHHOCTB 3/I0POBOrO M Oe30MacHOro odpasza *KHM3HHM, OTBETCTBEHHOI'O OTHOILEHHS K
CBOEMY 3JI0POBBIO;

JIP33 coBEpLIEHCTBOBAHME S3BIKOBOM M YWUTATENIbCKOW KYJIBTYPBl KaK CpENCTBAa B3aUMOJEHCTBUS
MEXIY JIOJbMHU U ITO3HAHUS MUPA;

JIP34 oco3HaHuE LIEHHOCTH HAy4yHOM JEATEIBHOCTH, T'OTOBHOCTH OCYILECTBIATh IMPOEKTHYIO U
HCCJIEI0BATENBCKYIO IESITENIbHOCTh HHIMBUIYAIBHO U B TPYIIIIE

MP10 ¢opmupoBaHHEe HAyYHOT'O THIA MBIIUICHUS, BIaJIeHUE HAyYHOU TEPMHUHOJIOTHUEH, KIIIOUEBBIMHU
MOHATUSMH U METOJAMU;

MP13 ananu3upoBaTh MOIYYEHHBIE B XOJI€ PELICHUS 3aJ1a4M PE3YJIbTaThl, KPUTUUECKN OLIEHUBATh MX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;
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MP23 oneHuBaTh JOCTOBEPHOCTb, JETMTUMHOCTh HH(OpMAIMHM, €€ COOTBETCTBHE IPABOBBIM U
MOpaTbHO-ITHUYECKUM HOpPMaM;

[IP6 1 chopmupoBaHHOCTH 3HAHUKW O MECT€ W POJIU OHWOJOTHMH B CHCTEME HAyYHOTO 3HAHUS;
(G yHKIIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKa ISl PEIICHUS dKU3HEHHBIX TPo0iieM

[1P6 2 cdopMHpPOBAaHHOCTH YMEHHUSI PACKPBIBATH COJCPKAHWE OCHOBOIOJATAIOMIMX OMOJIOTHYECKUX
TEPMHHOB U TOHSATUHN: KHU3Hb, KIETKA, TKaHb, OpraH, OPraHu3M, BH]I, MOIMYJIALHMS, SKOCUCTEMA, OUOIEHO3,
O6uocdepa; merabosm3M (0OMEH BEIIECTB W TPEBPALICHUE SHEPrUH), TOMEOCTa3 (caMOoperyssius),
OuocuHTe3 Oelika, CTPYKTypHas OpraHU3alds JKUBBIX CHUCTEM, JUCKPETHOCTh, CaMOpPEryJsLus,
CaMOBOCIIPOU3BEICHNE (PENPOIYKIIHS), HACIEICTBEHHOCTb, MU3MEHUUBOCTb, 3HEPrO3aBUCHMOCTb, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3aIus;

[1P6 3 chopMHpPOBAaHHOCTH YMEHHUSI PACKPBIBATH COJIEPYKAHHE OCHOBOIIOJIATAIONINX OHOJIOTMYECKHX
TEOpUN U TUIIOTE3: KJIETOYHOM, XPOMOCOMHOM, MyTallUOHHOW, DBOJIOLMOHHOMN, TPOUCXOKACHUS KU3HU U
YyeJloBeKa

I[IP6 9 cdopMUPOBAHHOCTH YMEHHH KPUTUYECKH OLEHUBATh HHPOpPMAINIO OHOIOrHYECKOTO
COJIep’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHMS U3 Pa3IMYHbIX HCTOYHHKOB (CpeICTBa MacCOBOMU
uH(pOpMalliK, HAYYHO-TIOMYJISAPHBIE MaTepHallbl); UHTEPIPETUPOBATh ITUUYECKUE ACTEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OHMOJIOTMHM, MEAMILIMHE, OMOTEXHOJOIMH; paccMaTpuBaTh IJI0OATIbHBIE SKOJIOIMUECKHE
po06JIeMbl COBPEMEHHOCTH, POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

MarepuanbHoe obecrieyeHue:
VY4eOuslii Buneopunbm «OHTOreHe3», pa3AaTOUHbII MaTepHall.

3aganuda:
1 O3HAaKOMHTBCS C TEOPETHYCCKON YaCThIO B YUCOHHKE
2. BbINOJHUTH NPAKTUYECKYIO YACTh

ITopsinok BbINOJIHEHHS PadOTHI:

1. TlpounTtaTh TeKCT «3apoOABIIIEBOE CXOACTBO», PAcCMOTPETh PHUCYHOK. BBIIBUTH uepTHl CXOJCTBA
3apOJbIIIEH YeJIOBEKa M JAPYrUX ITO3BOHOYHBIX. BBIIBUTE YEpTHI CXOJCTBA 3apOABIIIEH YEIOBEKa C
3aponpimiaMd  cBUHbU. O yeM CBUAETENbCTBYIOT cxojcTBa 3apojasimeii? Cdhopmynupyiite cyThb
OMOreHeTHYECKOr0 3aKOHA.

2. I/ISyIII/ITC OTallbl WHAWBUAYAJIBHOI'O Ppa3BUTHA 3apOJbllia. CI[CJ'I&?ITC PUCYHKHM OCHOBHBIX OTaIlOB.
3anuIImMTe KaKue CUCTEMBI OpTraHOB (I)OpMI/Ip}/'I-OTCSI N3 3KTOACPMBI, SHTOACPMBI, MC30ACPMBEI.

3. U3yunte sTanbl MHAWBUIYAIHHOTO Pa3BUTHS YEIOBEKAa, PEMPONYKTHUBHOE 3/I0pOBhE ueioBeka. Jlaiite
ompeieJIeHue TOHSATUN: AMOPHOHATBHBIN TIEPHOJ] PA3BUTHS, MMOCTIMOPHOHATIBHBIN TIEPHOJ] PA3BUTHUS,
PEMPOAYKTUBHOE 370POBbE. 3aMOTHUTE TAOIHUITY:

ITarsl WHIAWBUIYAJIIBHOT'O pa3BUTHA YCJIOBCKA

Oran XapakTepucTuKa
OMOpuoHanbHbIM HaunHaercs ¢ MOMEHTA. .. ......

Xon paboTsrI:
1. Oprann3aimoOHHbBII MOMEHT
2.AxTyanu3anus ONOPHbIX 3HAHUH — MMCbMEHHBIN TEPMUHOJIOTUYECKUN TUKTAHT;
3. JleMOHCTpaliMoHHas 4acTh
4. CamocrosiTenpHasi paboTa 00y4daromuxcsi, KOHTPOJIb 3HAHHMA
5. IlogBeneHne UTOTOB 3aHIATHS.
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Bomnpocs! 1151 BXOJTHOTO MHAMBUIYAILHOTO MUCHbMEHHOTO TEPMUHOJIOTUUECKOr0 TUKTaHTa

C 3TaJJOHaMHU OTBETOB.

1. UnnuBuayanbHOE pa3BUTUE OpraHU3Ma

2. OnnoA0TBOpEHHAs ANIEKIIETKA

3. IIponecc 0Opa3zoBaHMs IUIUIOMAHONW 3UTOTHI B PE3yJbTaTe CIMSAHUS MYKCKOH M KEHCKOH TaluIOMIHBIX
ramer

4. llapooOpa3HbIil OTHOCTOWHBIN 3apPOIBIII C TIOJIOCTHIO BHYTPH

5. JAByXCnOMHBIN 3apOJIbIII C MOJIOCThIO BHYTPHU

6. Hapy>kHbl# CJI0# KJIETOK ABYXCIJIOHOTO 3apo/iblilia

7. BHyTpeHHUI CJION KJIETOK ABYXCIOWHOTO 3apObIlia

8. Tpetuii 3apoAbILIEBBIN JTUCTOK

9. Cragus pa3BUTHS 3apOAbIIIa, HA KOTOPOH MPOUCXOAMT 3aKJIaIKa BCEX BHYTPEHHUX OPraHOB

10. Ilepno MHAMBUYAILHOTO PA3BUTHS, KOTOPBIH HAYMHAETCS C OIUIOJAOTBOPEHUS U MPEACTABISAET COOOM
npouecc GOpMUPOBAHUS CIIO)KHOTO MHOTOKJIETOUHOTO OpPraHu3Ma, B KOTOPOM IPEICTaBJICHbI BCE CUCTEMbI
OpraHOB. 3aKaHYMBAETCS ATOT IMEPUOJ BBIXOJIOM JIMYMHKH M3 CBOUX OOO0JIOUEK (TPpU JTUYMHOUYHOM THIIE),
BBIXOIOM 0co0u U3 sifia (mpu SHUEKIAAHOM THUIIE) WU POKICHHEM 0co0H (IIpH BHYTPUYTPOOHOM THUIIE
OHTOTEHE3Q).

CamocTosrenbHas pabota 00ydaromuxcs

3aganue 1

[Ipouwnraiite TEKCT

@DakT eAUHCTBA MPOUCXOXKICHHS >KUBBIX OPraHU3MOB ObUI YCTaHOBJIEH Ha OCHOBE SMOPHUOIOTMYECKUX
UCCJIEIOBaHM, B OCHOBE KOTOPBIX JIeXkKaT JaHHbIE HAYKH SMOPHUOJIOTHH.

DOMOpHOIOTHS— HayKa, U3ydarolias 3apoAbIIIeBOE Pa3BUTHE OPTAaHHU3MOB.

Bce MHOrokiieTOYHbIE KUBOTHBIE PA3BUBAIOTCA M3 OJHOM OIUIOAOTBOPEHHOW SIWLIEKIETKU. B mpouecce
SMOpPHUOHAIILHOTO Pa3BUTHUS OHM MPOXOJAT CTaJuWU JpOoOJIeHHs, O0Opa3oBaHUE IBYX- U TPEXCIOWHOTO
3apopliield, (pOpMUPOBAaHUS OPraHOB M3 3apOABIIIEBBIX JUCTKOB. CXOJCTBO 3apOABIINIEBOIO Pa3BUTHSL
JKUBOTHBIX CBHJIETEIICTBYET O €INHCTBE UX IPOUCXOKIACHHUS.

C 0c000i1 0TYETIMBOCTHIO CXOJICTBO SMOPUOHAJIBLHBIX CTAIUN BHICTYNAET B MpezesaX OTAEIbHbIX TUIIOB U
kiaccoB. Tak, Ha paHHUX CTaAMSIX PA3BUTHS Y 3apOAbINICH MO3BOHOYHBIX (PBIOBI, SIIEPHIIBI, KPOJIHKA,
YeJI0BEeKa) HAOII0AaeTCs TOPAa3UTENHHOE CXOACTBO: hopma Tena (BCe OHU UMEIOT TOJIOBHOM, TYJTOBUIITHBIN 1
XBOCTOBOH OT[IEJIbI), 3a4aTKH KOHEYHOCTEH, 10 OOKaM Tella —3a4aTKy »kabp, OJUH KPYTr KpOBOOOpAIlleHUs U
ap.

3apoJbIIM HE TOJIBKO 36MHOBOJIHBIX, HO M BCeX 0€3 MCKIIIOUEHMsI TO3BOHOUHBIX JKUBOTHBIX TAaK)Ke UMEIOT
Ha PaHHUX CTAJUSAX Pa3BUTHs jKaOEpHbIE ILIEIH, IBYXKAMEPHOE CEpAlle U JIpyrue NMpPU3HAKH, XapaKTepHbIE
i p10. HanmpuMep, nTruuii 3apo/iblil B EpBbIe IHU HACHKUBAHUS TaKXkKe MPeJICTaBIIsseT COO0M XBOCTaToe
ppI000Opa3HOe cymiecTBO C kabepHbMU IensMu. Ha 3Toit cragum Oynymuil nTeHel OOHapyXUBaeT
CXOJICTBO U C HUBIIUMH pPbIOaMHU, U C JIUYUHKAMU aMUOH, U C PaHHUMHU CTATUSMHU PA3BUTHUS APYTUX
MO3BOHOYHBIX JKMBOTHBIX (B T.4. U dYenoBeka). Ha mocnemyromux cTragusx pa3BUTHS 3apOJbIII MTHIIBI
CTaHOBUTCS NTOXO0’KUM Ha MPECMBIKAIOIINXCS.

[To mepe pa3BUTHs 3apoAbllIed 4YepThl pazNuyMsl BBICTYNAIOT Bce Ooinee siBCTBeHHO. [Ipmuem BHauaie
IPOSIBIISIOTCSA NPU3HAKKM Kilacca, K KOTOPOMY OTHOCSITCSI 3apOJbIIM, 3aTEM NPU3HAKU OTpsAJa M Ha €Ile
0oJjiee MO3/IHUX CTaAUSX - IPU3HAKU POJia U BHJA. DTa 3aKOHOMEPHOCTh B PAa3BUTHU 3apObILIEH yKa3bIBaeT
Ha UX POJCTBO, MPOMCXO0XKJIEHUE OT OAHOIO CTBOJIA, KOTOPBIM B XOJ€E BOJIIOLUM PACIHACS HA MHOKECTBO
BETBEM.

OCHOBBIBasICh Ha NMPHUBEIECHHBIX BBIIIE, a TAK)KE MHOXECTBE IPYTrux (akToB, HeMelkue yueHsle . Mrosiep
u O.I'ekkens BO BTOpoii nosioBrHe XIX B. yCTaHOBWIJIM 3aKOH COOTHOIIEHHSI OHTOT€HE3a, KOTOPBIM MOJIY4HII
Ha3BaHHE OMOT€HETUUECKOTro 3aKoHa. Co2lacHo 9momy 3aKOHY Kaxcoas 0co0b 8 uHOUBUOYANIbHOM PA3GUMUL
(onmozenese)noemopsem Ucmopuro pazeumus ceoe20 uod(guiozenes), uiu, Kopoue, OHNO2EHE3 echib
Kpamkoe nosmopenue guiozenesa.
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OpnHako 3a KOPOTKHM MEpHOJ WHAMBHIYAIbHOTO Pa3BUTUS 0COOb HE MOXKET MOBTOPUTH BCE 3Talbl
9BOJIIOLMM, KOTOpas COBepUIajach ThHICSYM WJIM MWIUIMOHBL JeT. IlosTomy mnoBTOpeHue craauii
HCTOPUYECKOTO Pa3BUTHs BUAA B 3apOJBIIIEBOM Pa3BUTHU MPOUCXOAMUT B CKaTOW (opme, ¢ BhIAIECHUEM
psna stanoB. KpoMe TOro, sMOpHOHBI MMEIOT CXOJACTBO HE CO B3POCIBIMU (pOpMaMHu IMpPEIKOB, a C UX
3apoasiiamMu. Tak, B OHTOr€HE3e MIIEKONHMTAIOUIMX U PbI0 MMeeTcs 3Tal, Ha KOTOPOM Yy 3apOJIbIIIeH
00pa3yroTcs »xabepHble Tyrd. Y 3apojblilia pbIObI HA OCHOBAHUM ITHX IYyI 00pa3zyercs OpraH JbIXaHUs —
xaOepHbIii anmapaT. B OHTOreHe3e MIIEKONMTAIOUIMX IOBTOPSETCS HE CTPOEHHE >KaOepHOro ammapara
B3pOCIBIX pBIO, a CTPOEGHHE 3aKJIaJ0K >Ka0epHOro amnmapara 3apojpbllla, Ha OCHOBE KOTOPBIX Yy
MJIEKOIIMTAIONINX PAa3BUBAIOTCS COBEPUICHHO WHBIE OpraHbl (XpsAlIM TOpTaHU U Tpaxew). B paspabotke
TEOPUM OHTOTEHE3a BBIJAIOILYIOCS POJb ChIrpaiu uccienosanus akaaemuka A.H.CesepuoBa. OH nokasai,
YTO U3MEHEHHE HCTOPUYECKOTO pPa3BUTHs OOYCIOBICHBI M3MEHEHUSMH XOJa 3apOBIIIEBOTO Pa3BUTHSI.
HacnencTBeHHble U3MEHEHUS 3aTParuBarOT BCE CTAAMU KU3HEHHOIO LIMKJA, B TOM YHCIE U 3apOAbIILIEBbIN
nepuoJi. MyTtaiuu, BOSHUKAIOLINE B XO/€ PAa3BUTHS 3apO/IbIIa, KaK IPaBUJIO, HAPYIIAIOT B3aMMOACHCTBHUE B
opraHuzMe M BeAyT K ero rubenu. OJHAKO MeJNKUE MyTallud MOTYT OKa3aTbCs IOJIE3HBIMH M TOI/A
COXPaHSTCS €CTECTBEHHBIM 0TOOpoM. OHHM mepenaayTcs TOTOMCTBY, BKJIIOUATCS B UCTOPUYECKOE Pa3BUTHE,
BJIMSISL HA €70 XO/.

ITocje NpouYTeHUs TEKCTA B TeTPa/Iu /1aiiTe MMCbMEHHbIIi 0TBET HA BONPOCHI:

1.Kak Ha3pIBaeTCs HayKa O 3apOAbIILIEBOM Pa3BUTHU OPraHU3MOB?

2. Kakue Tpu cTauy IpoXOIsT B MPOLIECCe YMOPHOHAIBHOTO Pa3BUTHS BCE MHOTOKJIETOUHBIE )KUBOTHBIE?

3. IlepeunciuTe NpU3HAKK CXOJCTBA 3apObIIIEH Y TO3BOHOYHBIX.

4. Kakue y4yensle chopMyaupoBalii OMOTEHETUYECKHIA 3aKOH?

5. JlaiiTe onpenenenue TepMUHAM OHTOI'€HE3 U (DUIIOTEHE3.

6. [IpuBeute GopMyIMpOBKY OMOTEHETHYECKOTO 3aKOHA.

7. WccrnenoBaHusi KAakOro M3 OTEUECTBEHHBIX BBIJAIOLIMXCS YUYEHBIX CHIIPAd OY€Hb BaXKHYIO pOJb B
pa3paboTKe Teopun OHTOreHe3a?

3aganue 2

PaccmoTpute cxemy o0Opa3oBaHUSI KOMILUIEKCA OCEBBIX OpPraHOB Yy JIAHIETHHKA. 3apUCYHTE CTaIHIO
(GopMHpOBaHUSI OCEBBIX OpPraHOB (XOpAbI, KHUIIEYHOW TpPyOKH, HEpPBHOH TpyOKH), 0O0O3HAUbTE UX.

Dxronepma

SosallRl0C. 25

BN

LOSXER AU st

A @Q‘%s\““m 8
)

HepBHbIii xKe100

Xopaa

2

Meszonepma
INonocrs
KHUIeYHOMH

Kumeunasi IHTOAEepMA

Cxema 3 O6pa3zoBaHre KOMIUIEKCA OCEBBIX OPTaHOB Yy JaHIIETHUKA
3amanmne 3
3apucyiTe 3apobIIIH PHIOBI U YeJIOBEKA Ha TIEPBOM U MOCISAHEH CTaIuy Pa3BUTHSL.
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Puifa Canamangpa  Yepenaxa Kpuica Yerosex

Puc.3 3apoasiieBoe pa3BuTHe OPraHUu3MOB

BbIBOA: OTBETUTH Ha BOMPOC: O YEM CBUAETENBCTBYIOT CXO/CTBA 3apOAbIIIEH U UX pa3nuuus’?
HTOroBbiii KOHTPOJIb

Bribepure o1H WM HECKOJIBKO MPABUIIBHBIX OTBETOB

1. OmbOpuorenes — 3To MpoLecc:

a) OIJIOJOTBOPEHUS

0) TpoOIeHUS 3UTOTHI

B) 00pa30BaHUS 3UTOTHI

r) hopmMHpoBaHUS BHYTPEHHUX OPraHOB

JT) 3apOJIBIIIIEBOTO Pa3BUTHS OpraHU3Ma

€) 3apOo/bIIeBOro (POPMUPOBAHUSI TEHOB

2.Y Bcex MO3BOHOYHBIX CYIIECTBYET €AMHBIM IUIaH (OPMHUPOBAHUS TKAHEH W OPraHoB, KOTOPBIH SCHO
BUJICH Ha HAYaJbHBIX CTAIUSIX WHAUBHIYAITBHOTO Pa3BUTH. DTO MOKET CBHETEIHCTBOBATH O TOM, UTO:
a) 9TOT IJIaH 3aMucaH Ha ypoBHE reHoB B Mojekynax JTHK

0) mporpaMMa pa3BUTHS OPTaHU3MOB BO3HUKJIA CAMOTIPOU3BOJIBHO

B) JKUBBIE CYIIIECTBA SIBJIAIOTCS TBOpeHHeM Briciiero Pazyma

T) IJ1ad ObLI CO3/1aH MHOTO MUJUTMOHOB JIET Ha3aj

3. OMOpHOreHe3 — 3TO MEePHO KU3HU OT ... JI0 ....

a) TIOSIBJICHUS Ha CBET
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0) cmepTH
B) 00pa30BaHMs 3UTOTHI
T') IOJIOBO3PEJIOT0 OPraHu3Ma
4. OHTOTCHE3 HAYUHAETCS C:
a) CO3peBaHus raMeT
0) 0Opa3oBaHUS 3UTOTHI
B) popmupoBanusi 3MOproHa
T') IOSIBJICHHS HA CBET
J1) MOMEHTA OIJI0JIOTBOPEHHUS
5. CX0JCTBO 3MOPHOHOB IMO3BOHOYHBIX HAa HAYaIbHBIX cTanusx pa3Butus K. bap o0bscHs:
a) SMOpHUOHAIBHON UHAYKLHEN
0) eIMHBIM TUTAHOM 3aKJIAJIKK OPTaHOB M TKaHEH
B) CIIOCOOHOCTBIO 3UT'OTHI K APOOICHHUIO
T') CIIOCOOHOCTBHIO KIIETOK K U PepeHIInpoBKe
®opma npeacTaBieHus pe3yJbTara:
Beimonnenue 3amanus B Terpaau. Pabora noipkHa OBITH MpEACTaBlieHA B BHAE — TaONHMIBI U
NUCHMEHHBIX OTBETOB HA BOTIPOCHI, BHIBOJ.
Kpurepum ouenku:
OneHka WHAMBHIYaIbHBIX O00pPa30BaTENbHBIX MOCTIXKEHHH IO pe3yiabTaTaM TEKYIIero KOHTPOIS
YCIIEBaEMOCTH M TPOMEKYTOUHOM aTTECTAIIMK IPOU3BOJIUTCS B COOTBETCTBUH C YHUBEPCAIBHOM MIKAJIOH:

[TporeHT KadecTBeHHast OIICHKA WHIMBHYaTbHBIX
Pe3yJIbTaTUBHOCTH 00pa3oBaTeNbHBIX JOCTHKCHHIA
(MpaBUIIBHBIX .
oTBeTOB) Oayu (0OTMETKA) BepOAJIbHBIN aHAJIOT
90+ 100 5 OTIIUYHO
80 + 89 4 XOpOo1IOo
70 =79 3 YIIOBJICTBOPUTEIHHO
Mmenee 70 2 HE yJIOBJICTBOPUTEITHHO

JlabopaTopHoe 3aHsiTue No2;
Tema 7.2 Jxkosoruvyeckue coodmecrsa; BausHue 3arpsi3HeHNi Ha KUBbIC OPraHU3MbI;

Jladboparopnasi padora Ne 2 CocraBiieHHe cXeM IepeJayd BellecTB U JHEPruM Mo HensimMm
nutanus. Pemenune 3apau
Heab: chopmMupoBaTh 3HAHUS O LEMAX U CETAX MUTAHUS, O MPaBUIIE DKOJOTHYECKOW MHUpPaMUJbI,
HAYYHUTBHCA COCTABJIATH CXEMBI ITIEPEaaun BEMICCTB U DOHCPIHUH.

Boinosinenue padorsl cnocodcTByeT GopMHUPOBAHUIO:

JIP20 chopMHpPOBAHHOCTB 3/I0POBOr0 M Oe30MacHOro odpasza *KHM3HHU, OTBETCTBEHHOI'O OTHOILEHHS K
CBOEMY 37J0POBBIO;

JIP32 copMHUpOBaHHOCTH MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH U OOIIECTBEHHOW MpPaKTHUKH, OCHOBAHHOTO HAa JMAJIOre KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIMKYJIBTYPHOM MUPE;

JIP34 oco3HaHHME LEHHOCTM HAyYHOM JAESATENbHOCTH, T'OTOBHOCTh OCYIIECTBIATH IPOEKTHYIO H
UCCIIEI0BATEIBCKYIO NEATEIbHOCTh HHINBUAYAIIBHO U B IPYIIIIE

MP10 dbopmupoBaHre Hay4YHOTO THUIIA MBIIIJICHUS, BJIaJIeHHE HAYYHON TEPMUHOJIOTHEN, KIIOUEBBIMU
HNOHSTUSMH U METOJIaMU;
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MP12 BBIABIATH NIPUUUHHO-CIEACTBEHHBIE CBSA3M U aKTyaJIU3UpOBATh 3a7auy, BbIIBUIATh TUIIOTE3Y €€
pellIeHus,, HaXOAWUTh APTyMEHThl Ui JI0Ka3aTelbCTBA CBOMX YTBEP)KICHMH, 3a/laBaTh IapaMeTpbl U
KPUTEPUU PELICHMUS;

MP13 ananu3upoBaTh MOJy4YEHHBIE B XO/€ PELICHUS 3a/1a4M Pe3y/bTaThl, KPUTHUECKU OLIEHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

IIP6 1 copMHpOBaHHOCTH 3HAaHMH O MECT€ W POJIM OMOJIOTMM B CHUCTEME HAy4YHOIO 3HAHMS,
(GyHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa JJISl PEIICHUS )KU3HEHHBIX TPO0IeM

ITP6 5 nproOpeTeHue onplTa MPUMEHEHUS OCHOBHBIX METO/I0B HAYYHOT'O IIO3HAHUS, UCIIOJIb3YEMBbIX B
Ouosioruu: HaOMIOICHHS U OTIMCAHMS KHUBBIX CUCTEM, IIPOLIECCOB U SBJICHHI; OpraHU3aluU U IPOBEICHUS
OMOJIOrNYECKOT0 3KCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEX]y UCCIIEAYEMbIMU
BEJIMYMHAMU, OOBSCHEHHS MOJYYSHHBIX Pe3yJIbTaTOB U (POPMYITUPOBAHHS BEIBOJIOB C HCIIOJIb30BAaHUEM
Hay4YHBIX MOHATUN, TEOPUH U 3aKOHOB;

[TP6 7 copMHpPOBAHHOCTH YMEHUS PUMEHSTD MOTyYSHHbIC 3HAHUA I OOBSICHEHUST OMOJIOTHYECKUX
IPOLIECCOB U SBJICHUH, JUIA HPUHATHS MPAKTUYECKHX PELIEHUH B IOBCEJHEBHOM JKU3HU C LEIBIO
oOecrnieueHHs OE30MaCHOCTH CBOETO 3/I0POBbS M 3/I0POBbsl OKPYKAIOIIMX JIFOJEH, COONMI0ACHUS 310pOBOTO
o0Opa3a JKW3HH, HOPM TIPaMOTHOIO IIOBEJIEHHs B OKpY)KAalOLled NpPUPOAHOM cpesne; IMOHUMaHUe
HEOOXOJMMOCTH  HCIIOJIb30BAaHMS  JTIOCTH)KEHUH COBpPEMEHHOW OWOJIOTMH ¥ OMOTEXHOJIOTHH IS
PaLMOHATIBHOTO MPUPOIONOIb30BAHUS;

[1P6 8 chopMHpPOBAaHHOCTH YMEHHS peHIaTh OMOJOTHYECKHE 3aaud, COCTaBISATH T'€HOTHUITHYECKUE
CXEMBbl CKpELIMBaHMs JI Pa3HbIX THUIIOB HACJIEZOBAHUS INPHU3HAKOB y OPraHHU3MOB, COCTaBJIATH CXEMBI
IIepEeHOCca BEILECTB U SHEPTUU B IKOCUCTEMaX (LI€NU MUTaHUS, TUIIEBbIE CETH);

ITIP6 9 cdopMUPOBAaHHOCTb YMEHHH KPUTHYECKH OLICHHBAaTh HHGOpPMALMIO OHOIOTUYECKOTrO
COJIep’KaHusl, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHMSI U3 PA3IMYHBIX HCTOYHHKOB (CpEICTBAa MacCOBOMU
UHpOPMAaLMK, HAayYHO-TIOMYJSPHbIE MaTepHuallbl); MHTEPIPETUPOBATh 3TUYECKHUE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OHMOJIOTMHM, MEAMILIMHE, OMOTEXHOJOTMH; paccMaTpUBaTh IJIOOAJIBHBIE 3KOJOTHYECKHE
Ipo0IeMbl COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

ITP6 10 chopmupoBaHHOCTH YMEHUHN CO3/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE OMOJIOTHYECKON MH(POPMAIMM U3 HECKOJIbKUX MCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN
amnmapaT OMOJIOTHH.

MaTepna.ﬂbﬂoe o0ecneyeHnue:
yLIe6HI/IK, PUCYHKH PA3JINIHBIX 6I/IOI_ICH030B, Ta6J'II/II_U>I, CX€MBl MHUILEBBHIX IENeH B Pa3HbIX
OKOCHUCTEMAX.

3aganua:
1 O3HaKOMHTBCS C TEOPETHUECKOHN YacThIO B yueOHUKE
2. BBINOTHUTE NPaKTUYECKYIO YacTh

ITopsinok BbINOJIHEHHS PadOTHI:

| M3yunte KpaTkue TEOPETUYECKHUE CBEICHUS

2 13 npesio’)KeHHOT O CIHCKA )KUBBIX OPraHU3MOB COCTaBb IIETIH MUTAHUS

3.PaccmoTpeTs pUCYHOK, TIpeICTaBIeHHBINH HUXe. Pacrnpenennte HOMepa, KOTOPHIMH OOO3HAYECHBI
OpTraHHU3MBI:

4. .CpaBHUTE JIB€ LIENU MUTAHUS, ONPEAETUTE YEPThI CXOJICTBA U Pa3IUUHMSL.

5.Cnenaii BBIBOJ .

Xox paboTsrI:
3ananue 1. U3yunrTe KpaTKkue TeopeTHYECKHE CBEACHUSA
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IumeBas (mpoguueckasn) wuenv —psAa  B3aMMOOTHOUICHWH  MEXAYy TPYIIaMd  OPraHHW3MOB
(pacTeHuit, JKUBOTHBIX, [PHOOB U MHUKPOOPTaHU3MOB) MPH KOTOPOM MPOUCXOJHUT MEPEHOC IHEPTUU MyTEM

MOEaHMS OJTHUX 0COOCH NPyTrUMH.

Opranu3mbl TOCIEAYIONIET0 3BE€HA MOEAAl0T OPTaHM3MbI MPEABLAYIIETO 3BEHA, M TaKUM 00pa3oM
OCYILECTBIISICTCS IIEMTHOM TIEPEHOC JHEPTUH U BEIIECTBA, JICKAIIUH B OCHOBE KpPYroBOpPOTa BEIIECTB
B npupozne. Ilpm kaxkmom TmepeHoce OT 3BeHA K 3BeHY Tepsiercs Ooinbiias dvacteh (mo 80—
90 %) moTeHIMATBHON YHEPTUHU, PACCECHBAIOIICHCS B BUIE Temia. 110 3TOi MpUYMHE YUCIIO 3BEHLEB (BHIOB)
B I[ENY IUTAHUSI OTPAHIYEHO U HE MPEBHIIMAET 00BIYHO 4-5.

MpaBuio 10% (3axkon Jlunaemana) - 3T0 NMpaBWIO IKOJIOrHYecKod nmupamuasl. OHo rnacut: Ha kaxmoe
NOCJIEAYIOLIEE 3BEHO MUILEBOM 1enH nocTynaeT Toibko 10% 3Heprun (Macchl), HAKOIJIEHHON IIPEIbIIYIIUM
3BeHOM.IIpuMeHsieTcss Tak: y HAac ecTh Kakas-TO MUIIEeBas IENOYKa:TPpaBa — KY3HEYMKH — JIATYIIKA —
namisa. U Bompoc " CKoIbKO TpaBbl OBLJIO ChENEHO Ha JNyry, eciu npubaBka B Bece LAIIM, KOTOpas
MUTAIACh JIATYIIKAMHU Ha 3TOM JYry, cocTaBmia 1 xr? "(pu 3TOM UMeeTcs B BUJY, YTO HUYEM JAPYTUM OHA
HE MUTANACh, a JIATYIIKU €U TOJIbKO KY3HEUHKOB, a Ky3HEUHKH TOJBKO 3Ty TpaBKy). [lomydaercs, 4yTo 3TOT

1 xr u ecth 10% OT 00MICH MacChI JIATYIICK, 3HAYUT, MX Macca paBHa Obi1a 10KT, TOra Macca Ky3HEUUKOB-
100 xr, a Macca cbeI€HHOM TPaBbl COCTaBUJIA LIEJIYIO TOHHY.

33}131—[1/16 2. U3 MPEAJIOKCHHOI'O CITMCKA JKUBBIX OPraHU3MOB COCTaBb LCTIN IMMUTAHUSA:

1. CoctaBbTe 2-3 BO3MOKHBIE MUIIEBBIC LIETIH B MPEI0KEHHON sKocucTeMe [locTpoiiTe muieByro ceTh
JUIsL 3TOH SKocucTeMmbl. Ha3oBHUTE OpraHu3Mbl, KOTOPBIE JOJKHBI OBITh Ha MPOMYIIIEHHOM MECTe
CIEAYIOIIMX THUIIEBBIX IIENeH. 3aMuIInuTe 3TH [enu. (HeKTap, MyXa, CHHUIIA)

_-éO E —% = [layk ‘_§ - Actpeb

- Hexrop Myxa Cwmnuo

*‘T yk-kopoeg [
Qpec‘ecu-c ] nlvfn )
" /7 _,&f\ NAarywk "B ‘lE”‘

Ky sHeunx Y

ryceHuua (==

2. U3 MNPEIJIOKCHHOTO CIIMCKa KUBBIX OPraHU3MOB COCTABUTH TpO(I)I/IIICCKyIO CCTh: TpaBa, ﬂFOZ[HBIﬁ
KyCTapHUK, MyXa, CHUHHIA, JATYIIKA, YX, 3adl, BOJIK, 6aKTepI/II/I THUCHUA, KOMap, KY3HCYHK.
VKaXuTe KOJIU4ECTBO OHEPTHU, KOTOPOC NECPEXOAUT C OJHOI'O YPOBHS Ha I[perﬁ
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KOMap k
| AArywKa
firoaHbin Vi
KY3HEUMK MactbmuwHan cets
KYCTapHUK | 7 }
9‘ (oT pacTeHuni k
CHHM
» Myxa HUBOTHBIM)
Tpasa //
338 BOAK /

>

L

bakTepun rHueHmnn

DerputHan cets (0T Bcex

KMBbIX OPraHMU3MOB K
GakTepuam)

Saxanue 3.

1.PaccMoTpeTs pUCYHOK, MpeICTaBICHHbIM HibKe. Pacrpenenute HoMepa, KOTOPHIMH O0O3HAUEHBI
OpraHU3MBI:

1) B COOTBETCTBHH C MPUHAIICKHOCTHIO OPraHU3Ma K COOTBETCTBYIOIIEMY TPOPUIECKOMY YPOBHIO:
MPOAYICHTHI -
KOHCYMEHTHI —

peAyLEHTHI —

2) B COOTBETCTBHH C OMOJIOTHYECKON POJIBI0 OPTaHU3MOB B COOOIIECTBE:

Keprtna - XHUIHUK -
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3aganue Ne 4. CpaBHUTE /1BE LIETIN IUTaHUsL, OIPEEIINTE YEPTHI CXOACTBA U Pa3IHUus.

1. Kiesep - KpoJsuK - BOJIK

2. PactuTenbHBIN Onaj — T0KIEBOW YEPBb — YEPHBIN JIPO31 — ACTPEO - MePENeISITHUK
BriBox:

®dopma npeacrabieHus pe3yJbTara:

Pabora nomkHa ObITh IPECTAaBICHA B TETPA/U BUAE CXEM U BBIBOAA

Kpurepun onenkmu:

OneHka MHAMBHUIYalbHbIX OOpPa30BaTENbHBIX NOCTH)KEHUH 10 pe3yiabTaTaM TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M POMEKYTOUHOM aTTECTALlMH IPOU3BOJUTCSI B COOTBETCTBUU C YHUBEPCAIbHOM IIKAJION:

[TpoueHT KauecTBeHHast O1leHKa WHANBUIYAIbHBIX
PE3yJIbTaTUBHOCTH 00pa3oBaTeNbHbIX JOCTHKEHUN
(TpaBUIIBHBIX .

oTBeTOB) Oayu (0OTMETKA) BepOAIbHBIN aHAJIOT
90 + 100 5 OTJINYHO

80 + 89 4 XOPOIIO

70 =79 3 YAOBJIETBOPUTENBHO
menee 70 2 HE YJOBIIETBOPUTEIHHO

JlabopaTopHoe 3aHsiTue Ne3;
Tema 7.3 OcHOBBI PallHOHAJIBLHOT0 IPUPOION0JIL30BaHuA; buocdepa n yesioBek.

JlabopaTopnasi paGora Ne3 Onucanue aHTPONOTreHHbIX H3MEHEHHIl B €CTeCTBEHHbIX NPHPOIHBIX
JaHama@drax cBoed MECTHOCTH;

Henp: HayuuThCS ONpEAENATH BUABI M IPUMEPHI aHTPOIIOTEHHOTO BO3JEHCTBUS B €CTECTBEHHBIX
IPUPOJIHBIX JaHIapTax CBOEH MECTHOCTH.

Beinosinenue padoTsl ciocodcTByeT GOPMUPOBAHUIO!

JIP20 chopmupoBaHHOCTH 3/I0POBOTO M 0€301MacHOTO 00pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 3[10POBBIO;

JIP32 chopMHUpPOBaHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKd M OOLIECTBEHHOW NpPAaKTUKH, OCHOBAHHOIO Ha JMAJIOre KYJIbTYp, CIIOCOOCTBYIOILEIO OCO3HAHUIO
CBOET0 MECTa B OJUKYJIBTYPHOM MHPE;

JIP33 coBepLIEHCTBOBAHME S3BIKOBOM M YHUTATEJIbCKOW KYJIBTYPBI KaK CpENCTBAa B3aUMOJEHCTBUS
MEXy JIIOJbMU U MIO3HAHUS MUDA;

MP10 ¢opmupoBaHHEe HAyYHOT'O THIA MBILIUICHUS, BIaJIeHUE HAyYHOU TEPMHUHOJIOTHUEH, KIIIOUEBBIMU
MOHSTUSIMH U METOJIaMU;

MP12 BBIABIATH NIPUUUHHO-CIEACTBEHHBIE CBSA3H M aKTyaJU3UpOBaTh 3a]a4y, BBIABUIATh TUIIOTE3Y €€
pelleHus, HaXOAWTh apryMEHTbl MJI JOKa3aTelIbCTBa CBOMX YTBEP)KICHHH, 3a/laBaTh MNapaMmeTpbl U
KPUTEPUU PELIECHMUS;

MP 22 coznaBaTh TEKCTHI B pa3iMYHbIX (popmarax ¢ yuyeToM HazHaueHus MHGOpMaluu U LeIeBOU
ayJUTOpPUH, BEIOUpAst ONTUMANBHYIO (POPMY MpeCTaBIECHUS U BU3YAIN3aLlUH.

MP23 oueHuBaTh JI0OCTOBEPHOCTbH, JETMTUMHOCTh HH(GOpPMAaIlMU, €€ COOTBETCTBHE IMPAaBOBHIM U
MOpaJIbHO-ITHYECKUM HOpPMaM;

I[IP6 1 chopmupoBaHHOCTH 3HAHM O MECT€ M POJIM OHOJOTUM B CHUCTEME HAYYHOTO 3HAHUS;
(GYHKIMOHATIBHON IPaMOTHOCTH YeJIOBEKa JJISl pEIIeHUS )KU3HEHHBIX TPo0ieM
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[TP6 5 mproOpeTeHue OnbITa MPUMEHEHHUSI OCHOBHBIX METOIOB HAYYHOT'O TTO3HAHUS, HCIIOIb3yEeMbIX B
Ouosorum: HaOJIOACHUS U OTIMCAHUS KUBBIX CCTEM, IPOLIECCOB U SIBJICHUI; OpraHu3aluu U IPOBEICHHUS
OMOJIOTUYECKOT0 AKCIIEPUMEHTA, BBIIBHKEHUS TUIIOTE3, BHISBIICHUS 3aBUCHUMOCTH MEXTY HCCIETYEMbIMH
BEJIMYMHAMU, OOBSICHEHHS MTOJIYY€HHBIX PE3yJIbTaTOB U (POPMYJIUPOBAHMS BHIBOJAOB C UCIOIb30BAHUEM
HayYHBIX IOHATUN, TEOPUN U 3aKOHOB;

[1P6 7 chopMupOBaHHOCTH YMEHUS IPUMEHSATD MOJyY€HHbIE 3HAHUS 1J11 O0bACHEHUST OMOJIOTHYECKIX
MPOIECCOB W SIBIICHWH, IS TPUHATHS NPAKTHUYECKUX PEHICHWH B IOBCEAHEBHOW KHU3HU C IEIBIO
oOecrnieueHrs OE30MaCHOCTH CBOETO 3/I0POBBS M 3/I0POBBS OKPYKAIOLIUX JIIOJCH, COOJII0/IEHUs 3J0POBOIO
oOpa3a >KW3HHM, HOPM TPaMOTHOTO TIOBEJCHHUS B OKPYXKAIOIICH NPUPOTHOW Cpeae; IMOHUMAHKE
HEOOXOJUMOCTH  HCIIOJIb30BAHUSA  JIOCTHXKEHUI COBpEMEHHOW Ouoiorud ©  OUMOTEXHOJOTHH  AJis
PaIMOHATILHOTO MPUPOIONIOIB30BAHUS;

I1P6 9

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKU OIICHWBATh WH(GOPMAIUIO OHOJIOTHYECKOTO COJCPIKAHMS,
BKJIIOUYAIOLIYIO TICEB/IOHAYYHbIE 3HAHUS W3 PaA3IMYHbIX HMCTOYHUKOB (CpeAcTBa MAacCOBOW HMH(OpMAaIHH,
HAyYHO-TIOMYJISIPHBIE MaTEPUAIIB); HHTEPIIPETUPOBATh ITUYECKHUE ACIIEKTHl COBPEMEHHBIX HCCIICOBAHUN B
OMOJIOTUHM, MeNUlIMHe, OHOTEeXHOJOTHH; paccMaTpuBaTh TIJ00OajdbHBIE SKOJIOTHYECKHE MPOOIIEMbI
COBPEMEHHOCTH, ()OPMUPOBATH IO OTHOIICHUIO K HUM COOCTBCHHYIO TTO3UIIHIO;

[1P6 10 chopmupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE OMOJIOTMYECKOW MH(POPMAIUU U3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh TOHATHHBIN
anmnapat OMOJIOTHH.

MarepunanbHoe odecnieyeHue:

Y4eOHHK, KAapTOUYKH - HHCTPYKIIUH, BUJIeOMAaTEePHall, IPE3CHTAIHUS.
3amanuq;

1 [IpounTarh TEOpETUUECKUIT MaTepHrall

2.BBIIIOJIHUTD IIPAKTUYECKYIO YaCTh.

IHopsinok BbIMOIHEHUs Pa0OTHI:

O3HaKOMUTBHCS C TEOPETUUECKUMU CBEJCHUSIMU
BBIMOTUTh MpakTUYECKyO YacTh

Jatb onpeneneHust IOHATUAM

3anoMHUTH TaOIUILy

Crenath BBIBOJ

agrONE

Xon pa6oThi:

Teoperuueckas 4acTb

Buocdepa (ot rpeu. flog — xu3Hb U 0QAipo — chepa) — o0osouKa 3eMiTH, HaCeIEHHAS )KUBBIMU
OpraHu3MaMH, HaXoAALIasicsa MO/ MX BO3/IEHCTBHEM U 3aHATas NPOAYKTAMU UX KHU3HEICATEIbHOCTH;
«TUICHKA XKHU3HI»; TI100aTbHas SKOCHCTEMa 3eMITH.

Buocdepa pacnionaraercst Ha nepeceueHNH BepXHei yacTu utochepsl, HUKHEN 4acTH aTMOochepbl U
3aHUMAaET BCIO ruapochepy.

Bepxusist rpannna (armocgepa): 1520 km.

Huxusas rpanuna (imrocgepa): 3,5+7,5 kM.

Hwxnss rpannna (ruapocgepa): 1011 km

CocraB Ouocdepsr:

7KuBoe BemecTBo — 00pa30BaHHOE COBOKYITHOCTBIO ’KHMBBIX OPraHU3MOB, HACEISIOMIUX 3eMIt0. DTO OJHA
«13 CaMBIX MOTYIIECTBEHHBIX TEOXUMHUECKUX CHJI HAIIeH TUTaHeThD». JKHBOE BEIIECTBO pacpeesieHO B
npezenax 6uocgepsl OueHb HEPABHOMEPHO.

Buorennoe BemecTBo — BENIECTBO, CO3/IAIONICECS B TIPOIIECCE KUZHEACATEIBHOCTA OPTaHU3MOB (Ta3bl
aTMocQepbl, KAMEHHBIH yroJib, W3BECTHSKU U I.)
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KocHoe BelecTBo — BEIECTBO, B 00pa30BaHUH KOTOPOTO XKU3Hb HE YUaCTBYET; TBEPAOE, KHUIKOE U
razoo0pasHoe.

BuokocHoe BelecTBO, KOTOPOE MPEICTABISAET COO0H COBMECTHBIN PE3yNIbTAT KU3HEACITCTLHOCTH
OpraHU3MOB M a0MOTCHHBIX IPOIIECCOB. TaKkoOBHI OYBA, WJI, KOPA BHIBETPUBAHMS U T. 1.

BemectBo, Haxos1ieecs B paluOaKTUBHOM pacraze

BemecTBo KOCMHUECKOTO TIPOUCXOXKICHUS

Aumponozennvie  6o30eiicmeus — JeTEJBHOCThL 4YeJ0BeKa, CBSI3aHHasi C peaju3aunuei
IKOHOMUYECKHX, BOEHHBIX, PEeKPeallMOHHBIX, KYJbTYPHbIX H JAPYIrHX €ro HHTEpPecoB, BHOCSIIasi
uznueckne, xumMnuecKue, 6M0JIOrHYeCKHe U Apyrue M3MeHeHus B IPUPOAHYIO Cpeay.

Bo3zoeticmeue uenosexa Ha npupooy MoicHO Kiaccuuyuposams pasiudHulm 00pazom:
pa3pyuIuTe/bHOE, CTA0MIU3UPYIOIIee U KOHCTPYKTHBHOE;

npsiMoe U KOCBEHHOE;

NnpeIHaAMePeHHO0e U HelpeIHAMePEeHHOe;

JUINTEIbHOE U KPATKOBPEMEHHOE;

CTaTHYECKOEC U JTHHAMHYCCKOE;

IJIOIIAHOE U TOYEYHOE;

MIYOMHHOE Y MIPUTIOBEPXHOCTHOE;

r100anbHOE, PETMOHAILHOE U JIOKAJIBHOE;

MEXaHUYEeCKOe, PU3NUECKOe, XUMUIECKOE U OUOJIOTHIECKOE

U T.].

['myOuHa SKOJOTMYECKHX ITOCIICIACTBHI BO3JCHCTBHS 4YEIOBEKAa HA MPHUPOAY 3aBHCHT OT HECKOJIBKUX
MEPEMEHHBIX: YHCIEHHOCTH HACENECHUS, CTUJIS JKU3HH U DKOJIIOTMYECKOTO CO3HAHUS. JTy CBSA3b MOXKHO
onucath GOPMYIIONA:

Yucnennocms nacenenus Cmuns Hcu3nu

DKonozuueckue nocieocmeusn = e e L e
Yposenv sxkonozuueckozo cosnanusn
Uewm OoITbITie YUCIICHHOCTh HACEICHHSI M BBIIIIEC CTUIIh KU3HU, TEM CHJIbHEE HCTOIIECHUE TIPUPOTHBIX
PECYPCOB U 3arps3HEHHE OKpYKarolieil cpeanl. M, Ha000poT, ueM BBIIIE IKOIOTUYECKOE CO3HAHNE
HACEJICHUsI, TEM MEHEE BBIPAXCHBI ITH HETATHBHBIC TIPOIIECCHI.
[IpakTHyeckas 4acTh:
1./lath onpenesieHre NOHATHSIM:
Bunet Bo3neiicTBus uenoBeka Ha Ouocdepy:

1.IIpsamoe -
2. Kocsennoe-
3.KommiekcHoe-
4.CtuxuitHoe-
5.Co3HarenpHOE:

a)HETaTUBHOE -
0)IO3UTUBHOE-
2.3anonHuTh TaONMIy: «Bo3nelicTBue yenoBeka Ha Ouocdepy»
Bunn Bo3neicTBus [Tpumepsr DaKTOpbI, CHIKAIOIINE
BO3ACHUCTBUE.
1.
2.
3.
4,
5.

3.CnenaTh BBIBOJ K paboTe.
dopma npeacTaBjieHus pe3yabTara:
PaGota nomkHa OBITH IPECTABICHA B BUJIE TAOIHIIBI, CXEMBI, BEIBOJIA
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Kpurepun onenkn:

OneHka WHAMBUAYAJIBHBIX 00pa30BaTENbHBIX JOCTHKEHHH IO pe3yibTaTaM TEKYIIero KOHTPOJIS

YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTECTALIUU IPOU3BOJAUTCS B COOTBETCTBUM C YHUBEPCAIbHOM IIKAJION:

[Ipouent KauecTBeHHast onieHKa HHANBUAYAIbHBIX
Pe3yNbTaTUBHOCTH 00pa3oBaTeNbHbIX JOCTHKEHUN
(TpaBUITBHBIX .

oTBeTOB) Oayu (OTMETKA) BepOAIbHBIN aHAJIOT
90 + 100 5 OTJINYHO

80 + 89 4 XOpOIIO

70 +79 3 YAOBJIETBOPUTEIBLHO
Menee 70 2 HE YAOBJIETBOPUTEIHLHO

28



