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1. lMosicHuTeE/IbHAS 3aNIMCKA

JlaHHBIE METOAMYECKUE YKA3aHUS MPEIHAa3HAYAOTCS JJI1 OKa3aHUsl OMOIIU CTYJIEHTaM B
BBITIOJTHEHUH MMPAKTUYECKUX U JTA00PAaTOPHBIX Pa0OT MO y4eOHOM quciuruinae «bruomorusy.

B xozne npakTuueckux 3aHATUHN, KaKk OJHON U3 (OpM cHUCTEMaTHYEeCKUX YY€OHBIX 3aHSTUH,
oOydaroruecs: mpuoOpeTaroT HEOOXOIUMBbIC YMEHHUS M HABBIKM 10 TOMY WM HHOMY pPa3aeny
M3y4aeMOU TUCIMUILUIMHBI

OOmue 1enu NPaKTHYECKOTO M JTA0OPATOPHOTO 3aHATHS CBOAATCS K 3aKPEIICHUIO
TEOPETUUECKHUX 3HAHUI1, Oosee TITyOOKOMY OCBOCHHIO YK€ MMEIOIIMXCS Y 00yJaromnXxcs YMEHUN
Y HABBIKOB U MPUOOPETCHUIO HOBBIX YMEHHI U HABBIKOB, HEOOXOAMMBIX UM JIJISl OCYIIECTBICHHUS
cBOeH MpodeccuoHAIbHON NEATEeIbHOCTH M COCTABIISIIOIIMX KBaTU(UKALMOHHBIE TPeOOBaHMS K
CIICLIMAJIUCTY.

OCHOBHBIMU 337JauaMU IPAKTHYECKUX U JTAOOPATOPHBIX 3aHITHH SABIISIOTCA:

* yry0JIeHHe TEOPETUICCKON U IPAKTHUECKOHN MOATOTOBKH;

* IpUOIMKEHNE YUeOHOT0 Mpoliecca K peaabHbIM YCIOBUSM pabOTHI,

* pa3BUTHE WHUILIUATUBBI U CAMOCTOSITEIIBHOCTA 00YYAIONIUXCSl BO BPEMSI BBHITTOJTHEHUSI UMH
MPaKTUYECKHUX 3AHITHI.

[IpakTrueckue u 1a0OpaTOPHBIC 3aHATHUS CTPYIIUPOBAHBI IO TEMaM MPOTrpamMMBbl Kypca U
co/epXaT PEKOMEHJAIMU IO BBINOJHEHUIO 33JaHuM, 3a/ayd, KOHTPOJbHBIE BOMIPOCHI s
MPOBEJICHUS TPAKTUYECKUX 3aHATHIA.



1.1.3agaHus K NPAKTHYECKUM 3aHATHIM
Pasznea 1. KiteTka — cTPyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIIA >KUBOT O
Teme 1.2. CTpYKTYPHO-PYHKIMOHAJIbHASL OPraHU3ANUA KJIETOK
IIpakTnyeckoe 3ansaTue Ne 1

Tewma 3anatus: Knerounas reopusi. Tuinsl KI€TOYHON OpraHU3alUK: IPOKAPUOTUYECKUN U
yKapuoTHuecKui. OHOKIETOYHbIE U MHOTOKJIETOUHBIE OPTaHU3MBI.

Lenb 3ausTHsA: M3y4nTh OCHOBHBIE MOJI0KEHUA KieTouHoi Teopun T. [lIBanHa u M.
[lIneitnena, 03HAKOMUTHCS C TUIIAMH KJIETOYHON OpraHu3aliyi.

[Tpuobperaembie yMEHUS U HABBIKH:

- OcymiecTBIATh MPO(HECCHOHABHYIO JeSITEIBHOCTh B YCIOBUSAX OOHOBIIEHUS €€ 1ieneid,
COAEp)KAHUSA, CMEHBI TEXHOJIOTUI;

- ChopMupoBaTh 3HAHUS O CTPOCHUHU PA3HBIX TUIIOB KJIETOK.
IIpogonxuTeIbHOCTH 3aHATHS: 2 Yaca.
Ilopsitok U MeTOAMKA BbLITIOJTHEHUS 3a/1aHUIA:

BaHaHne 1. Hepe‘lI/ICHI/ITe OCHOBHBbIE MOJIOKEHHUS KJIETOYHOM TCOPHUHU. Kakne OTKPLITUA
CIoco0CTBOBAIU (1)OpMI/IpOBaHI/IIO KJIETOUHOU TeOpI/II/I? Ykaxute nMeHa YYCHBIX U UX BKJIIAO.

3aganue 2. I3yunTe OCHOBHbBIE TUIIbI KJIETOYHON OpraHU3alMy. 3aUIIUTE OCHOBHbBIE
(GYHKIMU OPraHOUIOB DYKaPHOTHUECKOW U MMPOKAPHOTHIECKON KIETOK. Pe3ynpraTel opopMuTs B
Buae tabmun 1.1, 1.2.

Tab6auna 1.1 - Ctpoenne ¥ QYHKIHMH OPraHOMI0B IPOKAPHOTHYECKOM KJIETKH

OcHOBHBIE OPraHOU/IbI Crtpoenue DYyHKIUH

1. Iutonnasma

2. lluromazMaTHyecKas
MeMmOpaHa

3. OIIC

4. SAnpo

5. MuToxoHipun

6. Anmapart ['onbmxu

7. Pubocomsl

8. JInzocomel

9. KneTouHslii eHTp

10. Kiterounas creHka

11. Pubocomsl

12. TTnactuasl (XJIOPOILIIACTHI,
Xpomorutactsl, JIelKkommacTsl)

Tabauua 1. 2 — CrpoeHue ¥ pyHKIIMM OPraHOUA0B IPOKAPHOTHYECKOM KJIETKH

OcHOBHBIC OPraHOU/BbI Ctpoenne DyHKIUH

1. IluTonnazma

2. [luTonnazmaTuueckas
MeMOpaHa

3. Kiierounas crenka

4. Kancyna

5. Pubocom

6. Hykneonp




7. Oprasou/ibl IBM>KCHUS
(OKTYTHKH, TTAIIN)

3apanue 3. M3yunurte HekiIeTOUHYIO hopmy Ku3HH. UTO Takoe BUpychl? KakoBbI nx
OCHOBHBIE XapaKTEPUCTUKHU U MOYEMY UX HE CUUTAIOT )KUBBIMU OpraHu3MamMu? 3apucyiite
CTPOCHHE BUPYCHOM KIIETKH.

3ananue 4. 3anonaute Tadauiy 2.1 «XapakTepHble 0COOCHHOCTH BUPYCOBY.

Tabauna 2.1 — XapaktepHble 0COOCHHOCTH BUPYCOB

Cx0CTBO € JKUBLIMH OTHM4Me OT KUBBIX Cneunduyeckue 4yepThl
OpPraHu3MamMu OPraHu3MoB
1
2
3

3aganue S. IlpuBenuTe npUMEpPhl OCHOBHBIX BHJIOB BHPYCHBIX U OaKTepHAIbHBIX
3a0oneBaHU. YKa)XUTE OCHOBHbIE OCOOEHHOCTEH MPUMEHEHUS aHTUOMOTHKOB.

OTueT 10J17KeH CO/IepKATh:

1. HazBanue TeMbl IpakTUYECKON pabOThI;

2. llenb paboTHI;

3. BeimonHeHHbIEe TPaKTHYECKUE 3aJaHUs

4. 3axroueHue (BBIBOJBI IO MPAKTUYECKOM padoTe).

Jdomamnee 3axanne:
1. I3yunTh OCHOBHBIE MOJOKEHUS KJIETOUYHON TEOPUU;

2. I/I3y‘{I/ITB OCHOBHBIE€ THIIBI KJIETOYHOH OopraHu3anuvu, 3HATb CTPOCHHE O (I)YHKI_II/II/I
OpTraHOUAOB JaHHBIX THIIOB KJICTOK;

3. 3apucoBarb KUBOTHYI0/0aKTepHaJIbHYIO KJIETKY (Ha BBIOOp), yKa3aTh OpraHOU/IbL;
4. N3yunTh HEKJIETOUHYIO (OPMY KU3HHU, 3apUCOBATH CTPOCHHE BUPYCHOM KJIETKU;
5. JaTh onpeneneHue NOHITHIO «0akTepuodarmny;

6. [IpuBecTu mpuMepbl BUPYCHBIX U OaKTEpHUaIbHBIX 3a001€BaHUM.

OcHOBHBIC MCTOYHUKH MHPOPMALIUM:

1. KoHcnekr nexkuuu;

2. KoncrantunoB B. M. O0mias 6uonorus : yuebnuk ans CIIO B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®azneesa; no pen. B.M.KoncrantunoBa. — 5-e uzj., crep. — M. : U3narensckuit
neHTp <KAkagemus>>, 2008. — 256 c.

3. Ky3uenoBa T. A. Obmras 6uomnorus : yueoHoe nmocobue ans CI1IO / T. A. Kysnenosa, 1.
A. baxxenosa. — 2e u3n.,crep. — Cankt-IlerepOypr : Jlans, 2021. — 144 c.

Tema 1.4. O0OMeH BellecTB U NpeBpalliecHHe JHEPTUHU B KJIETKe

IIpakTuyeckoe 3ansitue Ne 2

Tema 3ansiTusi: MaTpuuHble npoiecchl B KieTke. buocunres 6enkoB. Pemenue 3ana4y Ha
OIpeeIICHUE MOCIE0BATEILHOCTH HYKJICOTHI0B, AMUHOKHCIIOT B HOPME U B CIIydae U3MEHCHMS
nocienosarenbHocTy Hykieotuos JJHK.

ean 3ansaTUA: M3y4nTh CTpOCHUE OCHOBHBIX BUI0B HYyKJIeMHOBBIX KucioT: JIHK, PHK,
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XpoMOcOM. M3ydnTh OCHOBHBIE MAaTPUYHBIC MPOIIECCHI B KJIETKE: PETUIMKAIMs, OMOCUHTE3 Oelka,
pernapanus, TeCHETUYECKUI KOJ U €ro cBoWCTBa. [103HAKOMUTBHCA ¢ OCHOBHBIMM THIIAMHU 3a7a4 Ha
OnpeesIeHUs MOCIeI0BATEIbHOCTEN TPUILIIETOB, KOJIOHOB U aHTHUKO10HOB JIHK 1 PHK.

IIpuoGperaemblie yMeHHUsI U HABBIKH:

- OcymiecTBisATh TPOPECCUOHATIBHYIO JEATEIBHOCTh B YCIOBHSIX OOHOBJICHHUS €€ Iieneil,
COIEP)KAHUsSA, CMEHBI TEXHOJIOTUI;

- CpopmupoBaTh 3HaHHUS O CTPYKTYPHO-(YHKIIMOHAJIBHBIX (PaKTOpax HacleACTBEHHOCTH
[TpoaOmKUTENBPHOCTD 3aHATHA: 2 Yaca.

[Topsimok ¥ METOIMKA BBITOTHEHUS 3a/ITaHUMN
3aganme 1. Yto takoe Mmetabonmn3m? Kakue Buasl meradoi3Ma Bl 3HaeTe?

3apanue 2. Ilepeuncnure 3Tambl OMOCHMHTE3a Oelika. YKaKWATE I KaXKJOro H3Tara
OCHOBHBIE MPOIIECCHI.

3aganume 3. [laiite omnpexneneHUEe NOHATHUIO «HYKJIEMHOBBIE KHUCIOTH». (CocTaBbTe
cpaBauTENbHYIO XapakTepuctuky JJHK n PHK. Pe3ynbrars! BHecuTe B Tabnuiy 3.1

Tabauua 3.1 — CpaBHurenbHas xapaktepuctuka JJHK u PHK

IIpusnaxku JHK PHK

MecTOHaX0KI€HHE B KJIEeTKe

Poan

Ctpoenue

Monomepsl

3ananue 4. 3anummTe ONpPEACNICHUS OCHOBHBIX T'€HETHYECKHMX TEPMHUHOB: XPOMOCOMA,
T'eH, KapUOTHUII, TeHOTHII, ()EHOTHUII, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TaTIOUIHbI
U JUTUIOUTHBIN HAOOP KIIETKH.

3apnanme 5. [laiite omnpeneneHue MNOHATHIO «[ €HETUYECKHM KOI» M 3alUUIMTE €ro
OCHOBHBIE CBOMCTBA.

3aganue 6. IlepeunciuTe OCHOBHBIE MaTpUYHBIE MPOILECCHI, MPOUCXOAIINE B KIIETKE.
[Toapo6HO onumMTEe CTaAUMK OMOCUHTE3 OeKa.

3apanue 7. Pemnre 3a1aun Ha onpeeieHus MOCIEA0BATENIbHOCTH TPUILJIETOB, KOJOHOB U
aatukonoHoB JIHK u PHK, ucnonp3yto tabnuily renerudeckoro koma. (3amaun Ha OMOCHHTE3
Oenka):

3apgava 1. Jlan ywactok MaTpuuHoil (Tpanckpubupyemoit) nenu JIHK: AAT-AI'T-T'LII-
TTTHAI'. Omnpenenutre mnocieaoBarenbHocTh KogoHoB WPHK, antukomonos TPHK wu
AMUHOKHCIIOTHYIO  TOCJIEJIOBAaTeIbHOCTh  CHHTE3UPYEeMOTO  Oelka, HCIOJb3ys  TabiauIry
TeHETHUYECKOT0 KO/a.

3agaua 2. Oparment wnenu UWPHK wumeer mnocienoBarenbHOCTh HYKIEOTHIIOB:
HUIALITTIATYA. Onpenenure mocienoBareabHOCTh HykIeoTu0oB Ha JIHK, aHTHMKOIOHBI
TPHK 1 nocienoBaTenbHOCTh aMHHOKHCIIOT BO (pparMeHTe MOJIEKYIIbI OeliKa, UCIIONIb3Ys Ta0JIUIly
TeHETUYECKOTO KOJIa.

3agaua 3. IlocmemoBarenpHOCT,  HyKJeoTugoB  (parmenta  memu  JIHK
AATTHAITTHALTILA. Onpenenutre  mnociaeqoBaTeNbHOCTh — HykieoTugoB B u-PHK,
AMUHOKHCIIOT B TOJUNENTUAHOW 1enu. UTO MpOW30HAECT B MONMIENTHAE, €CIH B pe3yibTaTe
MyTallid BO ()parMeHTE TeHa BHINAJET BTOPOH TpUIIET HykiaeoTunoB? Mcmonb3yiite Tabmuily
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TeHT.KO/a.

Fesernueckuin kog (MPHK)

Nepsoe Bropoe ocHoBaHKe Tperve
OCHOBaHWe OCHOBAHWE
y u A r

Gex Cep Tvp Unc v
y DeH Cep Twp Uuc u
Ten Cep - - A
Nea Cep — Tpw r
nen Npo ric Apr y
0 Nen Mpo e Apr U
= Nea Mpo Fas Apr A
Nen Mpo s+ Apr r
Wne Tpe AcH Cep Y
P Hne Tpe ACH Cep u
“A -
Une Tpe Nz Apr A
MeT Tpe N3 Apr r
Ban Ana Acn rnn Y
- Ban Ana Acn Fan u
Ban Ana ny nn A
Ban Ana ny Fan r

Pucynok | — Tabnuua renernyeckoro koja

OTueT 10J17KeH CO/IepKATh:

1. HazBanue TeMbl IpakTUYECKON pabOThI;

2. llenb paboThI;

3. BeInoTHEHHBIE TPAKTHYECKUE 33 JaHHsI

4. 3axroueHue (BbIBOJBI 110 MPAKTUYECKON padoTe).

JIOMaIlIHee 3aJaHHue:

1. M3yunTh OCHOBHOW TEOpPETHYECKUH MaTepuan NpPaKTHYeCKOH pabOThl: TEPMUHBI U
OIIPECIICHUS.

2. BelyuuTh CBOICTBA TEHETUUECKOTO KOJIA.
3. Pa3zobpatbcs ¢ anropuTMOM pelieHus 3a/1ad Ha OMOCUHTE3 Oelka B KIIETKE.

OcHOBHbBIE HICTOYHUKHU HHPOPMAIIUM:
1. KoHCIIEKT neKInm;

2. Koncrantuno B. M. O6mias 6uonorus : yueonuk 1 CIIO B. M. Koncrantunos, A.
I'. Pezanos, E.O.®azeena; o pen. B.M.KoncrantunoBa. — 5-e uzj., crep. — M. : 3narenbckuii
HEeHTp «Akaaemus», 2008. — 256 c.

3. Ky3uenoBa T. A. O6mias 6uonorus : yaeonoe nmocoodue mist CI1O / T. A. Ky3uenosa, 1.
A. baxxenoBa. — 2e uzn.,crep. — Cankt-IlerepOypr : Jlanp, 2021. — 144 c.

Pa3nes 2. Ctpoenue u GyHKIMH OpraHusmMa

Tema 2.2. @opmMbl pa3MHOKEHUS] OPTAHU3MOB

IIpakTnyeckoe 3ansaTue Ne 3

Tema 3anaTusA: @OpMBI pa3MHOXKEHHSI OpraHU3MOB. becnosioe M MojoBoe pa3MHOKEHUE.
Bunsr  Gecronoro pazmHoxkenus. IlomoBoe pasMHokeHHe. ['ameToreHe3 y IKHBOTHBIX.
Crnepmarorenes u ooreHe3. CTpoeHHe MONOBBIX KIeTOK. OIUIOI0TBOPEHNE.

Henp 3ansatus: M3yuutb OCHOBHBIE (HOPMBI PAa3MHOXKEHHS OpPraHU3MOB, OTallbl
raMeToreHesa (CriepMaToreHe3a 1 0OreHesa y *KHBOTHBIX ), CTPOSHHUE MOJIOBBIX KIIETOK.

[IpnoGperaeMble yMEHUS U HABBIKU:



- OcymecTBIATh MPOPECCHOHATBHYIO ACSITENFHOCTh B YCIOBHUSX OOHOBJICHHS €€ IIelNeH,
COIEP)KaHUs, CMEHBI TEXHOJIOTUI;

- ChopmupoBath 3HaHUA 0 PopMax pa3MHOKEHUSI OPraHU3MOB
[IpoaomKUTENEHOCTD 3aHATHS: 2 Yaca.
[Topsox 1 METOAMKA BBIITOJIHEHUS 3aJaHUi:

3aganue 1. Uro Takoe pazmuoxkenue? Kakue GopMbl pa3MHOKECHHSI BBl 3HAETE?

3apnanue 2. Jlaiite omnpenenenue nousaTHio «becnonioe pasmMHOXKEeHHE». 3anoIHUTE
tabnuiy 3.1.

Tadauua 3.1 — @opMbl 6€CN0JI0r0 PpA3MHOKEHUS

dopma 6ecno10ro pa3sMHOKEHHUS Oco0eHHOCTH Pa3MHOKEHUS

1. Jlenenue

2. Cnopymsiuust

3. BereratuBHOE pa3MHOXKEHHE

4. I[ToukoBaHue

5. ®parMeHTanus

6. KnonupoBanue

3agaunue 3. Jlaiite onpenenenue nouatuio «llomoBoe pazMHokeHUEY. 3aMOTHUTE TaOIHILY
3.2

Tab6auna 3.2 — @opMbl 10JI0BOT0 Pa3MHOKEHHUS

dopma 6ecno0ro pa3sMHOKeHUs! Oc00eHHOCTH pa3MHOKEHUSs

1. Kounsroraus

2. IlapreHorenes

3. Cnusiaue IOJIOBBIX KJIETOK
(OmnonoTBOpEHUE)

Saganue 4. Yto takoe ramerorenes? Kakue BUAbI raMeToreHesa Bol 3Haere?

3a/1a}me 5. HepechnI/ITe OCHOBHBIC CTaAWU CICPMATOTCHE3a KHBOTHBIX. 38.pPICYI>iT€‘
CTPOCHUC CIICPMATO30U A U YKAXKUTE €0 OCHOBHBIC CTPYKTYPHBIC YaCTH.

CnepMaToreHe3 MMPOUCXOAUT B CEMCHHUKAX W BKIIIOYACT YCTBHIPEC CTaAUU:. PA3MHOXCHHUC,
pocT, co3peBanne u (hopMUpOBaHUE:

1. Ilepuoa pa3MHOKEHHS —
2. Ilepuop pocra —

3. Ilepuox cozpeBaHus —

4. ITepuon popmMHupoBaHus -

33]13]-[1/16 6. HCpC‘lI/ICHI/ITe OCHOBHBIC CTaJHUH OOI'CHEC3a KHMBOTHBIX. 38.pHCYI>iTC CTPOCHUC
SIAIIEKJICTKU U YKaKHUTC €TO0 OCHOBHBIC CTPYKTYPHBIC YaCTH.

Osorenes MMPOUCXOJUT B SAMYHHUKAX HW BKIIOYACT TpU CTAOAWH: PA3MHOXKCEHHUEC, POCT U
CO3pCBaHUC:

1. Ilepron pa3MHOXKEHUS —




2. Ilepuop pocra —
3. Ilepuox cozpeBanus —

3aganue 7. Uro Takoe omnonorBopeHue? Kakue BUABI OIUIOJOTBOPEHUS Bbl 3HaeTe?
CocrtaBbTe cXeMy BHJI0B OIUIOAOTBOPEHHUS.

Od¢opmiienue oTyera:

1. Otuer AOMKEH COJEPKATh:

2. Ha3BaHue TeMbl IpaKTUYECKON pabOThI;

3. Henb paboThr;

4. BbIoHEHHBIE TPAKTUYECKUE 3a/1aHUS

5. 3axmoueHue (BbIBOABI IO IPAKTUYECKON padoTe).

I[0Maumee 3aJaHHueE:

1. M3yunTh OCHOBHOW TEOPETHUYECKUN MaTepuall MPaKTUYECKOH padOThl: TEPMUHBI U
OIIPECIICHUS.

2. BLIy‘lI/ITB 9Tallbl raMCTOI'CHE3a JXUBOTHBIX
3. BLIy‘lI/ITB OCHOBHBIC BU/JIbI Pa3MHOKCHUA )KHUBbIX OPIraHU3MOB.

OcHOBHbBIE HCTOYHUKH NHPOPMALMH:
1. KoHCIEKT JIEKIUH;

2. KoncrantuaoB B. M. O6mas 6uonorus : yueonuk ans CIIO B. M. Koncrantunos, A.
I'. Pe3zanos, E.O.®aneeBa; no pen. B.M.Koncrantunosa. — 5-e usn., crep. — M. : U3gaTenbckuit
neHTp «Akagemusi», 2008. — 256 c.

3. Ky3unenoBa T. A. O6mas ouonorus : yaeonoe nocooue s CI1O / T. A. Ky3nenosa, 1.
A. baxxenoBa. — 2e uzn.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144 c.

Tema 2.4. 3aK0HOMEpPHOCTH HAC/ICAOBAHUS NIPU3HAKOB
IIpakTnyeckoe 3anaTne Ne 4

Tema 3ansaTua: PemeHue 3amad Ha ONpeACIICHUEC BEPOATHOCTU BO3HUKHOBCHUSA
HACJICACTBCHHBIX NPU3HAKOB IIPU MOHO-, IU-, HOJ'II/IFI/I6pI/II[HOM 1 aHAJIM3UPYIOHIEM CKPCIIUBAHUU,
COCTAaBJICHUEC IT'CHOTUITNYCCKUX CXEM CKPCIIHBAHUA

He.m; 3aHATHUA: I/I3y‘II/ITB 3aKOHOMCPHOCTHU HACJICAOBAHUA ITPU3HAKOB. Ilo3HakOMUTBCS €
q)YHI[aMeHTaHBHBIMI/I 3dKOHaMH TCHCTHUKH, OTKPBITBIMU I"'Mennenem. Hay‘{I/ITLCSI peuiaTtb
OCHOBHBIC THIIBI TCHECTHYCCKHUX 3a1a4.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- Ocym1ecTBIATh MPO(HECCHOHABHYIO JeSITEIbHOCTh B YCIOBUSAX OOHOBIIEHUS €€ 1ieneil,
COJIEp’KaHUsl, CMEHbBI TEXHOJIOTUI;

- CpopmupoBath 3HaHUA O (PyHIAMEHTAJIbHBIX 3aKOHAX T'€HETHKH
IIpoxoxuTeIbHOCTD 3aHATHSA: 2 Yaca.

IMopsiioK U METOAMKA BHINOJHECHUSA 3aJaHUIM:
3aganme 1. 3anummTe OCHOBHEIE 3aKOHEI 1. MeHmes.

3aganme 2. 3anumure craenyromue onpenesneHus: ['enorun, denortun. JoMuHAHTHBIE
NpU3HaKW, PeneccuBHble TMpuU3HAKW, AJUIEIbHBIE T€Hbl, AHAIU3UPYIOLIEE CKPEIIUBaHUE,
MonorubpuaHoe ckpemuBanue, Hermonnoe 1oMuHIpoBaHue.



3aganue 3. Pemre 3agauu:

3agaya 1. Kakoe moToMCTBO 1O ()EHOTHIY M T€HOTHIIY OXKHUAAETCS OT CKPEIIMBAHUS
CEpPBIX FE€TEPO3UTOTHBIX MblIeH? MI3BECTHO, UTO cephlii IBET JOMUHUPYET HAJl YEPHBIM.

3agaya 2. T[onyOornasplii MyKuuHA, 00a pOAMTEN KOTOPOrO HMEIH Kapue IJiasa,
KEHMJICSI HA Kaperja3oi >KEeHIIMHE, OTell KOTOpOW MMeN Kapue riasa, a Marb — romayosie. Ot
3TOro Opaka poauscs royoornasbiii cbiH. OnpeaenuTe reHOTUIIBI BCEX YIIOMSHYTHIX JIHI.

3agaua 3. CkpecTwin pacTeHMs 3€MJISHUKA C  KpPacHbIMM  IUIOJaMU U
JUIMHHOYEPEIIKOBBIMU  JIMCTBSIMM  C  PAaCTEHMSIMM 3€MJSIHUKM C  O€lnbIMH  IIJIOJAMU U
KOPOTKOYEPEIIKOBbIMU JHCThAMU. Kakoe MokeT ObITh NOTOMCTBO, €CJIM KpacHas OKpacka U
KOPOTKOYEPEIIKOBbIE JIUCTbS JOMUHUPYIOT, TMpPH 3TOM 00a pOJUTEIbCKUX PACTECHHS
reTepO3UrOTHBI?

3anauya 4. CkpecTHiid IbIHU C OCJIBIMU OBaJbHBIMU IJIOJIAMH C PACTCHHUSIMHU, UMEBIIUMHU
Oenple IIApOBUAHBIE IUIOAB. B NOTOMCTBE MOJYYEHBI clenyromme pacTeHus: 3/8 ¢ OenbiMu
OBaJIbHBIMH, 3/8 C OCNbIMU IIAPOBUIAHBIMH, 1/8 C KEITHIMH OBAJbHBIMH M 1/8 C KEITHIMU
HIAPOBUIHBIMU TUT0AaMu. OTpeieiiTe TeHOTUTIBI HCXOIHBIX PACTCHUN W IIOTOMKOB, €CITH Y JIBIHU
Oenast oKpacka TOMHUHHUPYET HaJ XKel TO, oBaibHas popma 1o/1a — Haj HIapOBUIHOM.

3agauya 5. YV dyenoBeka moaOOPOJOK C TPEYroJIbHOW SIMKOM JOMHHHUPYET Hal TJIAJIKHUM,
CBOOOJIHAs MOYKA yXa HaJl HECBOOOHON. DTH MPU3HAKK HACJIEIYIOTCA He3aBUCUMO. JKeHIrHa ¢
TJIAJKUM TIOJOOPOJIKOM U HECBOOOJHOW MOYKOW yXa BBIXOJMT 3aMyX 3a MYKYHHY, UMCIOIIETO
CBOOOJHYI0O MOYKY yXa M TPEYroJIbHYIO SIMKY Ha moabopojake. VM3BECTHO, 4TO MaTh MY>KUHHBI
uMena TIagKui mo100pOI0K M HECBOOOTHYIO MOUKY yXa.

CKoJpKO THIOB raMeT o0pasyercst y My>K4iHbI? CKOJIBKO pa3HbIX F€HOTUIIOB MOXET ObITh
Cpelu MOTOMKOB 3TUX CyNnpyroB? CKOJBKO pa3HbIX (PEHOTHUIIOB MOXKET OBITh CPEIU MOTOMKOB
3TOH cynpykeckoi mapbl? KakoBa BepOsSTHOCTb, UTO peOEHOK B 3TOW ceMbe OyIeT MOXOXK Ha
MaTh?

3agaua 6. Y cobak Bucsyee yxo JOMUHUPYET HAJl CTOSYMM, YepHasi OKpacka MIEPCTH HaJl
KopruHeBOi. CKpelmmBaiu YHCTOMOPOIHBIX YEPHBIX COOAKH C BUCSYMMH YIIAMH C COOaKamw,
MMEIOIIMMH KOPUYHEBYIO OKpPACKY IIEpCTU U cTosture yiu. [lomydenHbie THOPUIBI CKpEIUBaIN
MeEXy COOOM, TToy4yasi TOTOMCTBO.

CKOJBbKO pa3HbIX TE€HOTUIIOB JOJDKHO MHONYyYUThCS cpelu 1eHKOBF2?Ckonbko pasHbIX
dbenotunoB cpenu meHkoB F2? Kakas yacte menkoB F2 peHotunmuecku pomkHa ObITH TOXO0XKA
Ha tubpunFI? Kakas yacte meHkoB F2momkHo ObITh romo3urorna? Kakas dYacTh IIEHKOB
F2nomxHa ©MeTh TEHOTHII, TTIOAOO0HBIN TeHOTUIY THOpuaoBFI?

3agavya 7. Y apOy30B 3esieHast OKpacka IUIO0B JOMUHHUPYET HaJ IOJIOCAaTOM, a Kpyrias
¢dopma MmI070B - HaJl yJUIMHEHHONW. DTH NMPHU3HAKK HACIeqytoTcsl He3aBUCHUMO. OT CKpeluBaHMs
copTa C IOJIOCAThIMH, YJIMHEHHBIMU IUIOJAMHU C COPTOM, MMEIOIIMM 3€JIEHBIE KPYIJIBIE ILJIOJBI,
noiy4ensl rudpuipl. CkpermuBanue rudpuaos gano 320 noromkos F2.

Ckomnpko pa3Hbix (perHotunon umeercst BF2? Ckoybko pa3HbIX T€HOTHIIOB CPEAH PacTEHUM
F2c 3enénpiMu kpyrabivu mogamMu? CKOIbKO pacTeHUM F2mosHOCTBIO TOMO3UTOTHBI? CKOIBKO
pactennii F2 moxoxku Ha pOIUTENBCKYIO (OpPMY C IMOJIOCATHIMHU, YAJMHEHHBIMH IUIOAAMU?
Ckonbko pactennid F2, mMeroT Takoi ke TeHOTHIT Kak THOpuabIF1?

OTueT 70/1K€H CONEPKATH:
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1. Ha3BaHue TeMbl MPAaKTHYECKOH padoThI;

2. llenb paboThI;

3. BeinosgHEeHHbIE IPAKTUUECKUE 3aJaHUS

4. 3axroueHue (BbIBOJBI 110 PAKTUYECKON padoTe).

Jlomainee 3a1anue:

1. U3yunTh 3aKk0HBI HaciencTBeHHOCTH [. Menens.

2. I3y4nTh OCHOBHOM TEOPETUUYECKUI MaTepUasl 3aHATHS: TEPMHUHBI U OTIPEICIICHUSI.
3. JlopemaTh reHeTUYECKHE 3a1a4u.

OcHOBHbIE HCTOYHUKH HHPOpMaALIMHU:

1. KoHCcIIekT neknmm;

2. KoncrantunoB B. M. O6mas 6uonorus : yueonuk ans CIIO B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®aneea; no pen. B.M.KoncrantunoBa. — 5-¢ usn., crep. — M. : U3naTenbckuid
neHTp <<KAxkanemus>>, 2008. — 256 c.

3. Ky3uenoBa T. A. O0uias 6uonorus : yuebnoe nocodue aus CIIO / T. A. Kysnenosa, U.
A. baxxenoBa. — 2e u3zn.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144 ¢

Tema 2.5. CuenJieHHOe HacJ1e10BaHUe PU3HAKOB

IpakTuyeckoe 3ansitue Ne 5

Tema 3ansaTusi: PemeHue 3amad Ha ONpeEIEICHUE BEPOSTHOCTH BO3HHUKHOBCHUS
HACJICJICTBEHHBIX NPHU3HAKOB IPH CLEIJICHHOM HACJIEOBaHUHU, COCTABJICHUE TCHOTHUITUYCCKUX
CXEM CKpPCIIHMBAHUAA.

Heapb 3anatusa: ChopmupoBaTh 3HAHUS O CIETVIEHHOM HACJIEJOBAaHUH TeX MPU3HAKOB, 32
KOTOpBIE OTBEUAIOT T'€HBI, JIOKAIM30BaHHBIE B OJIHOM XPOMOCOME, BBIBECTH M C(HOPMYIHPOBATH
3akoH T. I'. Moprana, paccCMOTpPETh BO3MOKHOCTH aHajlu3a pPacCTOSAHUS MEXK]y TeHaMu IO
KOJTMYECTBEHHBIM XapaKTePUCTUKAM IMEepPeKOMOWHAIMN MPHU3HAKOB B MOTOMCTBE, MPOJOJIKUTH
(dbopMUpOBaHNE HABBIKOB peIlIeHUs] FeHeTuYecKuX 3anad. CPopMUpoBaTh 3HAHUS O XPOMOCOMHOM
MEXaHU3ME ONpEe/IeTICHUs M0J1a, 0 TOMOTaMETHBIX U I€T€POraMeTHBIX OpraHu3Max, CIEIIEHHOM C
MOJIOM HACJIEJOBAHMH TMPU3HAKOB, 32 KOTOPHIE OTBEYAIOT TEHBI, JIOKATIM30BAHHBIE B TOJOBBIX
XpoMOcOoMax, MPOJOIKUTE (HOPMHUPOBAHIE HABBIKOB PEUICHHS T€HETHYECKHX 3a]1ad.

IIpuoGperaemble yMeHUsI U HABBIKH:

- HpI/I06p€T€HI/I€ OCHOBHBIX 3HAaHHH O CHCIUVICHHOM HAacCJICAOBAaHHM I'€HOB, O JIOKaJIHU3allln
TCHOB B XpOMOCOMaAX, O I'pyniiax CHCIICHHA — PaCIIOJIOKCHHEBIX B O)IHOI71 XpOMOCOME;

- HpI/IO6pCTeHI/IC 3HaHHM O 3aKOHE CIEIJICHHOIO HacjeIoBaHUsI MopraHa, 0 poJH
KOHBIOTAlITU U KPOCCUHI'OBCPA B BOBHUKHOBCHHU KOMOMHATUBHOMN HU3MCHYUBOCTHU, B HAPYHICHUU
3aKOHa CICTIJICHHOI'O HACJICAOBAHUA.

IIpomoKNTEeILHOCTD 3aHATHSA: 2 Yaca.
IMopsinoKk M MEeTOAMKA BHINOJHEHUS 3a1aHUM:
3ananue 1. Pemnte nanHble TUIBI 33/1a4 HA TPUMEHEHUE 3akoHa Moprana:

3agaya 1. Omnpenenuth reHotunsl U ¢eHotunsl B F1 u F2 or ckpemuBanus
IJIaIKOCEMEHHBIX (A) pacteHuit ropoxa ¢ ycukamu (C), TOMO3UTOTHOTO IO 00OUM MpHU3HAKaAM, C
MOPUIMHHUCTHIM (a) pacTeHueM 0Oe3 ycukoB (c). Ob0a reHa JoKajlu30BaHbl B OJHOH XpOMOCOME,
KPOCCHHI'OBEpA HET.

3apaya 2. Omnpenenuth reHoTunsl W (enHorunsl B F1 m F2 oT ckpemuBanms
ragkoceMeHHBIX (A) pactenuii ropoxa ¢ ycukamu (C), reTepo3uroTHOTrO 1Mo 000UM MpU3HAKaM, C
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MOPIIMHUCTHIM (@) pacTeHueM 0e3 ycukoB (c). O0a reHa JOKaJIu30BaHBl B OJHOW XPOMOCOME,
KPOCCHHTOBEpa HET.

3agaua 3. YV myx apozodus TéMHas OKpacka Teja peleccCHBHA MO OTHOUICHHIO K CEpoH,
KOPOTKHE KPbUIbS — K JJIMHHBIM. B 1abopaTopuu CKpemnBaIiuch cepble IITMHHOKPBLUIbIE CAMKH C
caMllaMH, HMMEIOIIMMU YE€PHOE TEJIO0 M KOPOTKHE KpbUIbi. B MOTOMCTBE OKa3anoch CEphIX
JUTMHHOKPBUIBIX 0co0ei 1394, 4€pHBIX KOPOTKOKPBUIBIX — 1418, 4épHBIX TITMHHOKPBLIBIX —287,
CePBIX KOPOTKOKPBUIBIX — 288. OmnpenenuTe TUI HACIEAOBAHUS TPU3HAKOB U PACCTOSHUE MEXTY
reHaMH, OMPEIEIIAIOIUMU ATH MPU3HAKU.

3apganmue 2. Chopmynupyiite 3akoH Moprana, 4To OH OTpakaerT.

3apanue 3. I'enotun ocoou AaCc. CKOIbKO THIOB ramMeT OymeT oOpa3oBBIBATHCS, €CIH
reubl AC 1 ac CUEIUICHBI U KPOCCUHTOBEpa HET?

3anganme 4. I'enorun ocobu AaCc. CKONBKO THUIIOB TaMeT OyaeT oOpa3oBBIBATHCS, €CIH
rersl AC 1 ac cuernsieHsl ¥ paccTosHue Mexay Humu 10 mopranua?

3aganue 5. CKOJIbKO Map XpoMOCOM OTBEYAIOT 33 HACIEAOBAHUE OKPACKU CeMsH (KenTas
u 3es1eHast) U uX (opMmblI (TJ1aaKast 1 MOPIUIMHKICTAsA) y Topoxa?

3apanue 6. CKOJIBKO Map XpOMOCOM OTBEYAIOT 3a HACJIEIOBAHME OKPACKHU Teja (cepas u
YyepHast) ¥ uX GOPMBI KPbUTEEB (HOPMAJIbHBIE U YKOPOUEHHBIE) Y APO30(HIIBI?

3aganue 7. Kakoe siBieHuE BBI3BIBAET HapylleHHEe 3akoHa Moprana?

OTt4er g0/1K€eH CONEPKATH:

1. Ha3BaHue TeMbl MPaKTUUECKOM padoThI;

2. Ilenb paboTHI;

3. BeIIIOTHEHHBIE TPAKTHYECKHUE 33 TaHHsI

4. 3axroueHue (BbIBOJBI IO MPAKTUYECKON padoTe).

Jomamnee 3aganue:

1. N3yunts 3ak0H MopraHna.

2. I3y4nTh OCHOBHOM TEOPETUYECKUIA MAaTEepUal 3aHATHS: TEPMHUHBI U ONPECIICHHUS.
3. JlopemaTh reHeTHYEeCKHE 3a1a4u.

OcHOBHBIC MCTOYHUKHU MHPOPMALIUM:
1. KoHCIIEKT JIeKIIHH;

2. KoncrantunoB B. M. O6mas 6uonorus : yueonuk mis CIIO B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®aneesa; o pen. B.M.Koncrantnaosa. — 5-e usn., crep. — M. : U3gaTenbckuit
neHTp <KAkamemus>>, 2008. — 256 c.

3. Ky3nenoBa T. A. Obmras 6uomnorus : yueonoe nmocobue ans CI1IO / T. A. Kysnenosa, 1.
A. baxxenosa. — 2e u3n.,crep. — Canxt-IlerepOypr : Jlans, 2021. — 144 c.

Tema 2.6. 3aK0OHOMEPHOCTH U3MEHYNBOCTH
IIpakTuyeckoe 3ansaTue Ne 6
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Tema 3anaTusi: PeireHue 3ala4d Ha OHNpCACJICHHUC THUIIa MYyTallUW IIpU IICpeaaydc
HACJICACTBCHHBIX MPHU3HAKOB, COCTABJICHUC '’CHOTUIINYCCKUX CXCM CKPCIIUBAHUA.

He.ﬂb 3AHATHA: HByLII/ITb OCHOBHBIC BHJABI HN3MCHYHMBOCTHU: HACJICACTBCHHAA U
HCHACJICACTBCHHAA, 3aKOH TI'OMOJIOTHYECKHUX PIAI0OB B HaCHe,HCTBeHHOﬁ N3MCHYNBOCTHU (HI/I
BaBI/IJIOB), MyTallMOHHAaA TCOPUS U3MCHYUBOCTHU. Bugsr MYTaLII/If/'I U IMPUYHUHBI UX BO3BHUKHOBCHUA.
KapI/IOTI/IH YCJIOBCKa. HaCJ'IeI[CTBeHHI)Ie 3a0071eBaHKs YeJoBeKa. | eHHbIe U XPOMOCOMHEIC 0ose3Hu
YCJIO0BCKaA.

IIpuoOperaeMblie yMEHUS U HABBIKH:
- ®opMupoBaHHe 3HAHUN 00 U3MEHYUBOCTH MTPU3HAKOB JKUBBIX OPraHU3MOB;

- 3HAaKOMCTBO C MYTaHHOHHOfI TeOpHGﬁ U3MEHYHNBOCTHU, BUAAMHU MYTaI_II/Iﬁ " [IpUYXHAMHU U3
BO3HHUKHOBCHUAI.

IIpoao/LKUTEIbHOCTD 3aHATHSA: 2 Yaca
IMopsiiok U MeTOAMKA BHINIOJHEHUS 3aaHNM:

BaHaHne 1. I[aﬁTe OIIpCACIICHUC ITOHATHIO «KMU3MCHUYUBOCTL», IIPUBCINUTC OCHOBHBIC BHU/IbI
HU3MCHUYUBOCTH KMBbIX OPTraHU3MOB.

3aganue 2. 3anuIIKUTE OCHOBHBIE MIOJIOKEHUS MYTallUOHHOW TEOPUH U3MEHUYHUBOCTH.

3aganue 3. JlaiiTe ompejelieHUE NOHITUIO «MYyTalMs», NPUBEIUTE OCHOBHBIE BHJIbI
myTanuid. Pe3ynpTatel odpopmure B Buae Tadnumst 8.1.

Tab6unna 8.1 — OcHOBHBIC THIIBI MyTALMH

Tun Myrauun XapaKkTepUCTHKA Hocnencreus

1. 'eunsle

2. XpoMOCOMHBIE

3. I'enoMHEIE

3ananue 4. Pemnth 3a1a4n Ha TeHHBIE MyTallUU.

Ob6pazen pemenus 3agaun: Kak u3MeHuTcs CTpykTypa 0enka, eclu U3 KOJUPYIOLIEro ero
yuactka JJHK S’TTATT TAAATTTHAI 3’ yganute nateiid u 13-i cneBa HyKJI€OTHBI?

Pemenne: Iloctpoum monekyny u-PHK 1no npuHnDumy KoMIUIEMEHTapHOCTH, a 3aTeM
ONPEAEIIUM MTOCIEA0BATEIHOCTh AaMUHOKHUCIIOT B OJIUNENTHAHON ienu 10 u3MeHenui JJHK:

5" TTATTTAAATTTLAI 3’— xogoreHHas 1iemb

3> AATALIATTTAAAI'TLL 5° — matpuuHas Lemnb

N-PHK: 5> YYAVI'VAAAVYVYIAI 3’

a/k: neit-uuc-nu3-QeH-riH.

[IpousBenem yxazanHble u3MeHeHus: B crpyktype JHK wu BHOBb omnpegenum
nocneaoBarenbHOCTh aMUHOKHCTOT U-PHK: 5° YYAVYVYAAAVVYVA 3’ a/k neit-neii-acm-nei.

3apmaya 1. Yyactok menu Oenka BHUpyca TabayHON MO3aWKH COCTOMT W3 CIICTYFOIINX
AMUHOKHCIIOT: Cep-IVIN-cep-uie-Tpe-npo-cep. B pesynbrare Bo3xelictBua Ha MPHK azotucron
kucnotel 1uTo3uH PHK mpeBpamaercs B ryanus. OmnpenenuTe M3MEHEHHUS B CTPOCHUHU Oenka
BHpYca nociue Bo3aercTeusa Ha u-PHK azoTucToit kuciaoroil.

3agaya 2. ®parment koxoreHHou uenu JJHK B HOpMe mmeer cienyromuil Mmopsiaok

Hykieotu1oB: AAAAIIHAAAATALTTATAILIAA. Bo BpeMs periuKally Y€TBEPTHIM aICHUH U

NATBIA IIUTO3UH ClieBa BhIMaNu W3 uenu. Kak Ha3zpiBaeTca Takod Tun mytanuu. Onpenenute

CTPYKTYPY NOJMIENTHAHON IenH, KoaupyeMod aaHHbIM ydactkoM JIHK, B HOpme m mocne
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BBITTAZICHUA HYKJIICOTUI0B.

3anganmue 5. M3yunte ocHOBHBIE (DOPMBI HEHACIEICTBEHHON N3MEHYUBOCTH M CIOCOOBI ee
NPOSIBJICHUS B (PYHKIIUSAX U CBOMCTBAX JKUBBIX OPTaHU3MOB.

3aganmne 6. M3yunte ocHOBHBIE ()OPMBI HACIEICTBEHHOH M3MEHYMBOCTH M CIOCOOBI €e
NPOSIBJICHUS B (PYHKIIUSAX U CBOHCTBAX JKUBBIX OPTaHU3MOB.

3anafme 7. CocTaBbTE CpPaBHHUTCJIIbHYIO CXEMY pPa3HbIX BUJOB UBMCHUYNBOCTHU U IIPUBEAUTC
MMPUMCPLI KAKJA0I'0 U3 OIIMCAHHBIX BaMHW BU/IOB.

| M3MEHUMBOCTb |
N
« N
ﬂ/ l E ™~ _

OT4er g0/1K€eH CONEPKATH:

1. HazBaHue TeMbl IpakTU4eCKON pabOThI;

2. Ilenb paboTHI;

3. BeInoTHEHHBIE TPAKTHYECKHE 33 JaHHS

4. 3akmoyeHre (BBIBOJIBI IO MIPAKTUYECKOH padoTe).

Jdomamnee 3axanne:
1. I3y4nTh OCHOBHBIE BHIbI H3MEHYHBOCTH U OCHOBHBIE BUIBI MyTaIlUH.
2. Pa3zo0patbcst ¢ anropuTMOM PEIICHUs 3a7a4 Ha ONpeieTIeHue TUTIa MyTaI[uu

OcCHOBHBIE UICTOYHUKHU UH(DOPMAIIUH:

1. KoHCIIeKT IeKIuu;

2. KoncrantunoB B. M. O6mas 6uonorus : yueonuk mis CIIO B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®azneeBa; o pen. B.M.Koncrantunoa. — 5-e uzj., crep. — M. : U3narensckuit
neHTp <KAkanemus>>, 2008. — 256 c.

3. Ky3nenoBa T. A. O6mras 6uonorus : yaeonoe nmocodue nist CI1O / T. A. Ky3suenosa, U.
A. baxxenoBa. — 2e uzn.,crep. — Cankt-IlerepOypr : Jlans, 2021. — 144 c.

Paznen 3. Teopusi 3BoJIIOLMHA
Tema 3.2. Makpo3Bo/ionus. Bo3HuKHOBeHHe U pa3BUTHE )KM3HU HA 3emJie
IIpakTHyeckoe 3ansaTue Ne 7

Tema 3ansaTHsi: AHanM3 W OLEHKA pa3JIMYHBIX THIIOTE3 MPOUCXOXKIACHHUS JKU3HU H
yenoBeka. PopMbl U OCHOBHBIE HampasiieHusi Makpo3soitonuu (A.H. Cesepuos). ['unoresst u
TEOpUU BO3HUKHOBEHUS )KM3HU Ha 3eMIIE.

Hean 3ansTus: M3y4nTh OCHOBHBIC NMPEJCTABICHUS O BOSHUKHOBEHUU U PA3BUTUU KUZHH
Ha 3eMIIe.
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IIpuoGperaemblie yMeHUsI U HABBIKH:

- dopMupoBaTh  HAYYHO-MATECPUATMCTUYECKOE  MHPOBO33PEHHUE,  OCYILICCTBISAThH
TUTHUEHUYECKOE BOCTUTaHKEe. Pa3BUBaTh yMEHHE aHATM3UPOBATh, 0000IIATH.

- ChopMupoBaTh 3HaHUS O BO3SHUKHOBEHHH KU3HU Ha 3eMiie.

IIpomoKUTEILHOCTD 3aHATHSA: 2 Yaca

Iopsaok U MeTOAUKA BBITNIOJIHEHUS 32 JAHMIA:

3aganue 1. 3ammra pedepatoB Ha Tembl «lIpenctaBieHus pa3HBIX YYEHBIX O
MIPOMCXOXKICHUM KU3HU Ha 3emiie»: Apucrotensb, Pooept ['yk, Autonuo Jlesenryk, Jleonapno ga
Bunun, Yapass Japsun, Kapn JIunneit, XKopx brodhdon, Kan baruct Jlamapk, JIyu [Tactep.

3aganme 2 . CocraBuUTh CpaBHUTENBbHYIO Tabnumy 7.1 aHanu3a W OUEHKH Pa3IMYHBIX
TUTIOTE3 MIPOUCXOXKICHUS )KU3HU U YEJIOBEKA.

Tadauua 7.1 — 'mnore3bl NPOMCXOKACHNUS JKM3HU HA 3emJie

Ha3zpanue runoresbl CymHocTh HJocTrouncrBa Hepnocrarku

1. Kpeanmonuszm

2. 'unore3a buoreunesa

3. l'unoresa I[lancnepmun

4. Twunoreza OmnapuHa-
Xongeina

5. 'unore3a Abuorenesa

3aganue 3. Ilepeuncnute ¢GopMbl U OCHOBHBIE HampaBieHHsS MakpodsBomonuu A.H.
CesepuoBa

OT4eTr 10/IKEH COIePKATD!

1. HazBaHue TeMbl IpakTU4YECKON pabOoTHI;

2. llenb paboTHI;

3. BeinonHeHHbIE TPAKTHUECKUE 3aJaHUS

4. 3axroueHue (BbIBOJBI IO MPAKTUYECKON padoTe).

JlomaiHee 3a1aHue:

1. IMoxroroBuTh pedeparsl Ha Temy «lIpemcTaBieHus] pa3HBIX YYEHBIX O MPOUCXOKICHUN
JKM3HHU Ha 3emiIe.

2. 3y4uTh OCHOBHBIE THITOTE3bI 3aPOKICHUS KA3HH.

OcHOBHBbIE HCTOYHUKH HH(pOpMAIHK:

1. KoHCIIEKT JIeKIHH;

2. KoncrantunoB B. M. O6mas 6uonorus : yueonuk mis CI1O B. M. Koncrantunos, A.
I'. Pe3zanos, E.O.®aneea; no pen. B.M.Koncrantnaosa. — 5-e usn., crep. — M. : U3gatenbckuit
neHTp <KAkamemus>>, 2008. — 256 c.

3. Ky3nenoBa T. A. O6mras 6uonorus : yaeonoe nmocodue nist CI1O / T. A. Ky3suenosa, U.
A. baxenoBa. — 2e uzn.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144.

Pasznea 4. Dxojorus
Tema 4.2. [lonyasiuus, cood1IeCcTBA, IKOCHUCTEMbI
IIpakTnyeckoe 3ansaTue Ne 8
Tema 3ansaTus: Tpoduueckue menu u cetu. OCHOBHBIE TOKa3aTed HSKOCUCTEMBI.
Buomacca u mpoaykius. DKOJOTHUECKHE MUPAMUIBI yuces, OMoMaccsl W 3Hepruu. IIpaBuio
MApaMUIbl SHEPTUHU. PereHne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN IO MEPEHOCY

BEIIIECTBA M SHEPTUU B IKOCUCTEMAX C COCTABJICHHE TPOPUUECKUX IIeTIel U MHpaMul OoOMacChl 1
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SHEPrUuu

Henab 3ansaTus: M3yduTts TpopUUECKHe [ENMU U CETH, OCHOBHBIC IMOKA3aTeIIN YKOCHCTEM |,
MIPaBUJIO MUPAMUJIBI SHEPTUH.

IIpuoOperaeMblie yMEeHUS U HABBIKH:
- 3aKpenuTh 3HaHUs O Pa3HOOOpa3uu cpesl OOUTaAHMUS;

- Pa3BuBarh yMeHue aHaIU3MpOBaTh, 000011aTh, TOTMYECKH MBICIUTD, IPUMEHATH TEOPHUIO
IIPU pELICHUH 3aa4

IIpoao/KUTEIbHOCTD 3aHATHA: 2 Yaca.
[TopsimoK ¥ METOIMKA BBIOTHEHUS 3a/ITaHUMN

3ananme 1. Paccmotpute pucyHok. OTBEThTE Ha BOIIPOCHI:

EPl

e
v

1) 3anumuTe LEeny NUTaHKsL, KOTOPbIEe MOTYT 3J1€Ch OBITh.

2) Kak Ha3bIBalOTCS TaKue 1eTu?

3) Omnpenenure, K KakuM KaTeropHsM OPraHU3MOB 3KOCHUCTEMBI OTHOCSTCS CIIEAYIOIINE
OpraHu3MBbl: J1y0, KpOKOJMII, Opell, 3asl, rpud-10KIAEBUK, TOXKAEBON 4epBb, YTKA, JIOCH, XKUpag,
pax, MATJIHNK, MypaBeu

a) IPOAYLIEHTHI

0) KOHCYMEHTHI

B)pEIYyLIEHTHI.

3aganue 2. CoCcTaBUTH IETIM MUTAHUS YKOCUCTEMBI OKeaHa U3 TPHUBEICHHBIX OPraHU3MOB:
KPEBETKH, TPEeCKa, BOJOPOCIH, ITMHTBUH, CHHUH KUT, INTAHKTOH, KacaTka, Cejb/Ib, KalbMap, aKyJa,
OakTepuu, TIOJIEHb, KpUJIb (KPEBETKHU), Yaliku (aJIb0aTpoChl), Oenbie MeIBeIn

3aganue 3. Pemuth 3aaun Ha cocTaBiieHre TpO(UUYECKUX LieTel U pacueTa OMOMacchl

1) Onpenenure, KaKyr MacCy pacTeHHI COXPAHUT OT MOEAaHMs TYCEHUIIAMHU Tlapa CUHUIIL
MIpY BbIKapMJIMBaHUU 4 NTeHIOB. Bec ogHOro nreHna 5 rpamma.

Pemenmne:

2) Kakas macca pacteHuil HeoOXoauMma il CYLIECTBOBAHHS JIMCHI Maccoi 12kr, u3
KoTopeIx 60% — Boga? Pemenue:

3) Kakas mmomanp HeoOxoawma JUIsi CylIecTBOBaHUsS jaenbduHa maccod 120kr, u3
koTopeix 70% — Boma, eciaM MPOAYKTHMBHOCTH OmorieHo3a 1kB.M mops 400r cyxoit 6momaccel B
roxn?

Pemenne:

4) Onpenenute, CKOJIBKO BOJIKOB MOKET MMPOKOPMUTHLCS Ha MPOTSKEHUH T0/1a Ha TIoUaIu
200000 m2 (mmpousBoauTenbHOCTh 1 M2 coctaBnser 300 1), ecu macca 1 Boika 60 kr. CKoOIbKO
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3aiIIeB TP 3TOM OYIET ChEICHO, €CIIM Macca 3aina 4 Kr
Pemrenue:

3aganue 4. CocTaBuTh MUpaMHIBI Yncen U Onomaccel. [locTpoiite mupamumy ducen s
MUIIEBON 1IEMH, 3Has1, 9TO OrmomMacca 1 modera TpaBsIHIUCTOTO PACTEHUsI COCTABIISIET IPUMEPHO 5 T,
1 ky3neunka — Ir, nsarymka — 50 r, 1 yxxa — 100r, 1 3meesina — 2 Kr.

A) Paccunrtannbie 3HaueHUs1 BHECUTE B Ta0muIy 8.1

Tabauua 8.1
IpencraBuresu TpoduuecKoro Paccuurannas 6momacca, Kr PaccuuraHHasi YMCJIEHHOCTH
YPOBHS (ocoom)
Pactenus 40 000
Ky3neunk
JIarymka
VY
3Mesan

OT4eT 10J17KeH COIePKaTh.

1. Ha3BaH#e TeMbI IPAKTHYECKOU PabOTHI;

2. Illenb paboTHI;

3. BhINoTHEHHBIE TPAKTHYECKUE 3aTaHHsI

4. 3axroueHue (BBIBOJBI IO MPAKTUYECKOM paboTe).

JlomamniHee 3aganue:

1. HazoBuTe THIIBI IleTICH TUTAHMS.

2. HazoBure Tpodmyeckue ypoBHHU B [IEMU MUTAHUS.

3. Uto Takoe «3KO0JIOrM4ecKasi nupamuaa»?

4. Kak npoucxoauT NepeHOC IJHEPTUH C OAHOTO YPOBHS Ha APYTrOM B LIETIH MUTAHUS?

OcHOBHbIE MICTOYHUKH MHPOPMAIIUN:
1. KoHCIIEKT neKInm;

2. KoncrantunoB B. M. O6mias 6uonorus : yueonuk mis CI1IO B. M. Koncrantunos, A.
I'. Pezanos, E.O.®aneesa; no pen. B.M.Koncrantnunosa. — 5-e usn., crep. — M. : U3gatenbckuit
neHTp <KAkamemus>>, 2008. — 256 c.

3. KysunenoBa T. A. O0mras 6uosnorus : yaeobnoe nocodue nist CI1O / T. A. Kysuenosa, U.
A. baxenoa. — 2e uzJ.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144 c.

Tema 4.3. buocdepa - rmobanpHast SKOJIOTHUECKast cCHCTEMa
IIpakTnueckoe 3ansatue Ne 9

Tema 3aHaATHA:. AHAIN3 U OlLIEHKa IIOCJIEeACTBUM COOCTBEHHOM JACATCIBHOCTU B
OKp}/')KaIOH_ICﬁ cpeace, r100aJIbHBIX SKOJIOTHYECKHX HpO6JICM n HyTCfI HX PCIICHUA

Heap 3ansTusi: oOecneyuTh yCBOEHUE MOHSTHUS cpeAa OOMTaHMS, 3aKpEeNUTh yMEHHUE
COCTaBJISITh ONUCATENbHYIO XapaKTEPUCTHKY Cpell OOUTaHUS;

IIpuoGperaemblie yMeHHUsI U HABBIKH:
- 3aKkpenuTh 3HaHUs O Pa3HOOOpa3uu cpesl OOUTaHMUS;

- Pa3BuBaTh yMeHHE aHAIU3UPOBATH, 0000IIATh, TJOTUYECKH MBICTUTh, TPUMEHSATH TEOPHIO
IIPU pPEIIeHUH 3a7ay.

HpO):[OJI)KI/ITe.TIbHOCTL 3aHATHA: 2 Jyaca.
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IMopsiioK U MEeTOAMKA BHINOJHEHUS 3aaAHUI:

3aganue 1. [IpuBeauTe npuMepbl OCHOBHBIX BHJIOB 3arpsi3HeHUs aTMochepsl. Pe3ynbTaTh
odopmuTte B Bue TabIUIHI 9.1

Taoauna 9.1 — OcHOBHBIE IK0JIOTHYECKHE MPO00JIeMbI COBPEMEHHOCTH

IIyTn pemeHHs IKOJTOTHYECKHX

IKO0JIOTHYECKHE TTPOOIEMBI [puunHbI
npooJieM

3apganme 2. Kakue skojoruyeckue mpoOieMbl IO BalleM MHEHHIO SIBIISIIOTCS HauOojee
cepbe3HbIMU. [Touemy?

OT4eT 10J17KeH COIePKaTh.

1. HazBaHue TeMbl PaKTHUYECKON pabOTHI;

2. lenb paboTHI;

3. BeInoTHEHHBIE TPAKTHYECKUE 3aJaHHsI

4. 3axroueHue (BbIBOJBI 10 MPAKTUYECKOM padoTe).

JlomamHee 3a1aHue:;

1. [ToaroroBeTe MOKIAA HA TeMy: «OCHOBHBIC SKOJIOTHYCCKHE MTPOOIIEMBI YEIIOBEYECTBAY.

OcHOBHBbIE HCTOYHUKH HH(pOpMAIIUM:

1. KoHCIIeKT JIEKIMH;

2. KoncrantunoB B. M. O6mias 6uonorus : yueonuk mis CI1IO B. M. Koncrantunos, A.
I'. Pezanos, E.O.®aneeBa; no pen. B.M.Koncrantnunosa. — 5-e usn., crep. — M. : U3gaTenbckuit
neHTp <KAkamemus>>, 2008. — 256 c.

3. Ky3nemnoBa T. A. O6mas 6uonorus : yuednoe nocobue mist CITIO / T. A. Ky3nenona, U.
A. baxxenoBa. — 2e uzn.,crep. — Cankrt-IlerepOypr : Jlanp, 2021. — 144 c.

Tema 4.4. Biusinue aHTpONOreHHbIX (pakTopos Ha Omocdepy.
IIpakTnueckoe 3ansaTue Ne 10
Tema 3ansitusi: OCHOBHBIE OTXO/1bI IPOU3BO/ICTBA

Heas 3ansaTusa: Ha ocHOBe (enepanbHOTO KIACCH(PHUKAIIMOHHOTO KaTajora OTXOJIOB
OTIPEeNeNATh KJIACC OMAaCHOCTH OTXOJIOB; arperatHoe COCTOSIHHE W (hU3MYecKylo (opMy OTXOJIOB,
oOpa3yrommxcsi Ha paboueM MecTe/Ha HSTamax MpPOU3BOJICTBA, CBS3aHHbBIE C ONpEAETICHHOM
npodeccueit/cnenanrbHOCThIO

IIpuoGperaemblie yMeHHUsI U HABBIKH:

- 3aKpenuTh 3HaHUS O BIMSHUU aHTPOIOT'€HHBIX (GaKkTOpPOB Ha Ouochepy

- Pa3BuBarh ymMeHue aHaIU3MpOBaTh, 000011aTh, TOTMYECKH MBICIUTD, IPUMEHSATH TEOPUIO
IPU PELIeHUH 3314

IIpoxo/IKUTEILHOCTD 3aHATHSA: 2 Jaca.

IMopsiiok U MeTOANKA BBHINOJIHEHHUS 32 IaHUSA

3aganme 1. [Ipoumraiite TekcT M 3amoigHUTEe cBOAHYIO Tabiumy 10.1 mo Teme
«Knaccuduxarus orxonoB mo ¢hopmam u Buaam». O0s13aTeIbHO MPEICTABbTE B JaHHON TabmuIe
UHPOPMALIMIO O XapaKTEPUCTUKAX TEXHOT'CHHOTO BO3ACWCTBUS KaXKJAOr0 BHJA OTXOJOB Ha
OKPY’KaIOUIYIO Cpeay.

[TpoMBITIIIEHHBIH MycOp OOBIYHO KJIACCH(PUUIUPYIOT MO €ro arperaTHoMy coctosiHuio. [1o
BUAY MOAOUPAETCS METOT 00paOOTKU MU YTHIIU3AIMH, IPUCBANBACTCS KJIACC OMACHOCTH.
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[lopsanox yTunauzanuu ycTaHaBIMBaeTCs 3akoHoaarenbcTBO P®d. Kpome Toro, mmeercs
HOpPMATHBHasl JOKYMEHTAlUs, KOTOpas 3aKpeIulsieT IPENeIbHO JOIYCTUMBIE Ppa3Mepbl
00pa30BaHUs OTXOIOB. JTO OCOOEHHO Ba)KHO, €CJIM IPU OCYLIECTBIEHUU MPOU3BOJCTBEHHBIX
IIUKJIOB BBIICSIIOTCS BpPEAHbIE XMMHYECKHE BEUIECTBA, OMACHBbIC Ui 3A0POBbs PabOTHUKOB,
OKPYXKArOILEeH CPEIbl.

Kuakue

XKunkue NpOMBIIUIEHHBIE OTXOABI OOPa3ylOTCs NpU NepepadOTKe ChIPbs, TOIUIMBA,
CMa304HBIX JXKuAKOcTeH. OHM MPenCcTaBIsAIOT cO00M COBOKYIHOCTH 3JEKTPOIUTOB, XMMUYECKHX,
rOpIOYE-CMa304YHbIX BEIIECTB.

K HuM otHOCAT:
- COCTaBbl, UMEIOLIME PAJUOAKTUBHBIEC CBOKCTBA;
- BELIECTBA JJISI CMA3KH, UMEIOIINE TUIOTHYIO, )KUPHYIO KOHCUCTEHIIHIO;

- OMYJIbCUH — 9TO 0co0OBIe AUCIICPCHBIC CUCTEMBI, I'I€ KaIllId ) XKUAKOCTHU PACHIPCACIICHEI B
APYrux KUAKOCTAX;

- CHHTCTUYCCKUEC Macja.

YTunusupoBaTb HMX OYEHb CJIOXKHO, II03TOMY pa3palaThlBalOTCSl  CIliELUaIbHbIE
MEPOTIPHUATHS 110 BTOPUYHON TIepepabOoTKe, MO3BOJISIONINE TTOIYYUTh CHIPbE, TOIUIMBO WU APYTHE
BH/JIbI MATEPHUAIIOB.

Teepable

TBep/ple MPOMBIIIIIEHHBIE OTXO0/IbI — 3TO HEUCIOIb30BaHHAS YaCTh ChIPhS U MaTepUalIOB, a
TaK)Ke OCTaTKu mnepepaboTku. OOBIYHO BCTPEYAIOTCS HAa HPEINPHUATHUIX IMepepadaThIBAIOIINX
METajul, pe3uHy, IUIacTMacchl, JpeBecuHy. J[lanpHeilee WCIONb30BaHUE TAKMX OTXOJ0B
IIPOM3BOJICTBO HELIEIECO00Pa3HO, IO3TOMY UX OTIPABIISIIOT HA IEPEPAOOTKY.

B sT0M CBsA3M pa3nuyaroT:
- LICHHBIM BTOPUYHBIN IIPOJIYKT;

- OTXOABl M3 KOTOPOTO MOXHO TOJYYHTh MPOAYKIIUIO BBICOKOTO KadecTBa TIOCIE
00paboTKu;

- BO3BpaTHBIM, yTPAaTHUBIIMM I€pBOHAYAIBHBIE CBOMCTBA, HO IPUTOJHBIN I JAPYTHX
TEXHOJIOTMYECKUX [IMKJIOB;

- HeB03BpaTHBII>i, HepeBO3HMLIﬁ Ha ITOJIMT'OHBI.

K TIIO Takke OTHOCAT MacThl, KOTOPbIE MOJIy4arOTCsl Ha MNPEANPUATHIX HEePTIHOM
IPOMBINUIEHHOCTH. OHM HE OTHOCATCS K JKHMJAKHM, IIOCKOJIBKY HMEIOT BA3KYI0, IUIOTHYIO
KOHCHUCTEHIIMIO C TPUMECSIMHU, CT'YCTKaMHU.

I'a3000pa3ubie

I"a3000pa3Hble MPOMBINUIEHHBIE OTXO/bl OOBIYHO BCTPEYAIOTCS HA XMMUYECKHX, Ta30BbIX
IIPOU3BOJICTBAX, [J€ TEXHOJIOTMUECKUH TMpOLEcC MOAPa3yMEBAET HCIONb30BAaHUE JIETYUYHX
MaTepHaJIoB.

K HUM oTHOCSTCS:

- Ta3bl, KOTOPBIE HE BCTYIIWIN B XUMUYECKYIO PEAKIIHIO;

- ra3bl, HOJ'Iy’—II/IBI_HI/IeCSI B XO01€ OKHUCIIUTCIIBHBIX HpOHeCCOB;

- C)KaTBIﬁ BOSHYX oT KOMHpeCCI/IOHHBIX MalInH, I/ICHOJ'IBSYGMI)IX JJI CYH_IKI/I, HaneBa,
MIPOJTyBa, OXJIAXKICHHUS;

- IOTOKHU MBUIH, Ta3a C IPOU3BOJICTBA;

- IbIM OT KOTEJIbHBIX, TUTEHHBIX MPOU3BOJICTB, METAITYPTUUECKHUM MPETPUATHH.

HpeI[CJ'ILHO A0IMYyCTUMAasA KOHLCHTPALUSA TaKHUX BBI6pOCOB HOPMUDPYCTCA CaHHUTApPpHBIMU
HOpMaMH. 9T0 KOHTPOJIUPYCTCA COOTBCTCTBYIOIIUMU IOCYAapCTBCHHBIMH OPraHaMU.

Taoauma 10.1
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Buasbl oTxon0B Hpennpusitust IIpumepsI 0TX010B Bausinue Ha 6mochepy

3apanue 2. [Ipounraiite TekcT «CrocoObl YTUIU3AMMKM U MEpepabOTKH MPOMBIITUICHHBIX
OTXO/IOB»

A) Crioco0Ow1 yrrnusanuu Beé, 4To Henmb3s mepepadoTarh OTIPABISETCS HA YTHIU3AIHUIO.
YTUIM3upoBaTh OTXOIBI MOKHO JIBYMSI CIIOCOOAMHM: 3aXOPOHEHHE U CYKUTaHUE.

3axoponenue. [IpoMbllieHHBIE TBEpAbIE OTXOJbI MPEABAPUTEIHHO pPa3MEIIAIOTCA Ha
CHEIMAIM3UPOBAHHBIX IMOJIMTOHAX. OTO IUIOMAAKH, Ha KOTOPHIX TMPOBOAAT MPOLEAYPY
o0e33apaKuBaHusl, HEUTpanu3auuu AJs MOCIEAYIOLEro 3axopoHeHus. st kaxnoil kareropuu
YCTaHABIIMBAETCSl CBOE MAKCUMAIIBHO JOMYCTUMOE BPeMsl CKJIaIUPOBAHUS, TOPSAIOK 3aXOPOHEHUS.
Takoi croco® yTWIM3allMd CHUXKAET PUCKHU MPOTEKAHUS TOKCHYHBIX, BPEIHBIX, MOTCHIIMAIBHO
OTIACHBIX ISl 9KOJIOTHH, )KU3HU YelIOBEKa XMMHUECKHUX BellecTB. VX Ha/le:KHO U30JIUPYIOT, YTOOBI
OHH HE MPOCOYUIIUCH B MTOYBY, a Yepe3 HEE B TPYHTOBBIC UITU TTO3EMHBIC BOJIBI.

Coxuranme. TBepjple U TaCTOOOpPa3HbIE NPOMBIIIJIEHHbIE OTXO/bl MOXKHO YTUIM3UPOBATh
cokuranueM. Ho mpenBapuTesnbHO UX (UIBTPYIOT, MO BO3MOXHOCTH OTJIENSAIOT OIACHbIE
TOKCUYHbIE WJIM B3pbIBUAThIe coelMHeHUs. CKUraHue OCYLIECTBIISIETCS B CIIELUAIbHBIX KaMepax
— 3TO 00XHIOBBIE WJIM MHOTOKaMepHble neur. OHU TakKe JONOJIHEHbl 0COOBIMU YCTPOHCTBAMHU —
¢uibTpaMu, NPENATCTBYIOIIMMHY MPOHUKHOBEHHIO SJOBUTHIX BEIECTB B OKPYKAIOLIYIO CPENy.
['oproune M B3pbIBUATBIE COENAMHEHHUS, KOTOPHIE HEBO3MOXKHO C)K€4Yb B I€4axX II0 TEXHHUKE
0€30MacCHOCTH, YTHJIN3UPYIOTCS IOCPEICTBOM IUIa3MEHHBIX BO3AYIIHBIX cTpyi. [Tonydyaemyro npu
9TOM SHEPTUIO U T'a3bl MOKHO UCIIOJIB30BATh IIOBTOPHO VISl PA3JIMYHBIX TEXHOJIOIMYECKHUX LUK,

3anoxaute Tadbmuiy 10.2

Taoauua 10.2

Cnoco0bl YTWIN3aAIUHA Bansinue Ha 6uochepy IIpoueccnl

b) Meronsl mepepaboTKH MPOMBIIUIEHHBIX OTX0A0B C DIKOIOTUYECKOW TOYKU 3pPEHUs
Mycop Jydille MepepadbarbiBaTh, MOJNyYaTh BTOPUYHOE CBIPhE. ITO CHIDKAET BEPOATHOCTH
HpOHI/IKHOBCHI/Iﬂ B BOSIIYX, HO‘-IBy, BOI[y TOKCHUYHBIX, OIIaCHbIX COC)II/IHCHI/IfI. HOBTOpHaSI
00paboTKka BhITOAHA U AJs OM3HEca, MOCKOIbKY MPEIOCTaBIsSET ChIPhE XOPOIIEro KayecTBa IO
0osiee HU3KOH IIEHE.

I'eTeporennblii kaTaau3 OTOT crnocol nepepaboTKH UCMONb3YyeTcs sl HeHTpanu3auu
ra3000pa3HbIX U )KUIKUX TPOMOTXO/I0B.

Briaensdror Tpu BUAa KaTanusa:

1. TepMokatanuTuyeckoe okucieHue. lloaxoauT mis ra3oB ¢ Majloll KOHIEHTpalueun
roprounx npumecen. [Ilponcxonut npu temneparype 200-400°C B cienalIbHBIX YCTaHOBKAX.

2. TCpMOKaTaHI/ITI/I‘-IeCKOC BOCCTAaHOBJICHHC. HpI/IMCHHCTC}I JJIA ra3006pa3HHx OTXO0I0B,
COACPpKANX HUTPO3HLBIC I'a3bl.

3. Ilpoda3Hoe kaTaaUTUYECKOE OKUCIEHUE, NCIOIb3yEeMOE AJISl UCIIAPEHUN CTOUHBIX BOJ.
B oOmelt mpakTuke yTHWIM3alMM TeTEPOTeHHBbIM KaTaln3 MPUMEHSETCS TOJNBKO Kak CHocod
00e33apakuBaHus IPOMBIIIUIEHHBIX OTXOJIOB.

Muponus

[Tox mupoaM30M MOHUMAIOT PA3I0KEHHE CIOKHBIX XUMUYECKUX BEIIECTB J0 MPOCTHIX MO
BO3/ICIICTBHEM BBICOKUX JABJICHUS U TEMIIEPATYP.
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[Tuponu3 Beaercs AByMsl METOAAMU:

1. OxkucnutenbHbIi. YTunM3alus OTXOJOB IIOCPEICTBOM TIOpPEHHUS 3a CUET AKTHUBHOMN
nojauu B KaMmepsl kuciopoaa. [Tonxoaut i Tex MaTepuanoB, KOTOPbIE HENb3s C)KeUb OOBIYHBIM
croco0oM: Maciia, MPUCAKU, CTOYHbIE BOJIbI, INITACTMACCOBBIEC U3EIIHUS.

2. Cyxoii. B nanHOM citydae A0CTyI KMCIIOpO/ia B KAMEPHI IEPEKPHIBAETCS, a B PE3YJIbTATE
YAAETCs IOJIYYUTh TIa3bl, KUJIKUE IPOMYKTBI, YIJIEPOAHBIE OCAaIKH, KOTOPBIE MOTYT CIIYXKUTb
BTOPUYHBIM ChIpbeM. JlaHHBIE CIIOCOOBI BBITOJIHBI, ITOCKOJBbKY HE TPeOyrOT OOJIBLIMX 3aTpar
pecypcoB.

BuoxumMudeckne MeToabl

K OnoxmmmuueckuM MeTofaM OTHOCAT cHocoObl 00e33apa’kuBaHMs HOCPEICTBOM OCOOBIX
MHUKpPOOPraHu3MoOB. B pesysnbraTe ynaercs IOJNy4YHTh KAaYECTBEHHBIM OPraHUYECKHM IIPOIYKT,
Harpumep, ya1o0peHue Ui CeabCKOX035MCTBEHHBIX KyJbTyp. Criocod npumeHsiercs Ui OTXO0A0B
3-5 ximaccoB onacHOCTH. CaM MPOLIECC OCYIIECTBISETCS HA CIICUATU3UPOBAHHBIX ITOJIMTOHAX U B
O6uomeTpruecKux kaMmepax. Mexanudeckue MeToibl MexaHn4eckuil MeTo1 00bIYHO UCIIONIb3YeTCs
KaKk noJAroroBuTenbHbld. [lepen mnupommzoM WM KaTaJu30M MarepHalbl  HEOOXOAUMO
WU3MEJIBbYUTD, PA3AEIUTh, CEaPUPOBATh.

Cemnapanus Beercs AByMsl Clioco0amu:

- CHTOBOM — I'POXOYCHHE;

- TUIPABIMYECKHAN, IPU KOTOPOM pa3JeiIeHUE MPOUCXOIUT IO CKOPOCTH OCEIaHUsI B BOJIE.
3amonauTte Tabmuiy 10.3

Taoauna 10.3

Buani meroanos

MeTtoasl TKH
CTOALI nepepado nepepadoTKu

IIpomuecc IIpumepsl 0TX010B

OT4eT 70/1KeH CONEPKATH:

1. Ha3BaHue TeMbl MPaKTUUECKOM padoThI;

2. Ilenb paboTHI;

3. BeInosHEHHbIE TPAKTHYECKHUE 3aJaHHs

4. 3akmoyeHre (BBIBOJIBI IO MIPAKTUYECKOM padoTe).

JlomamniHee 3agaHue:;

1. Uto Takoe «0oTX0oABI»?

2. HazoBute BUIBI OTXOJIOB.

3. [IpuBenuTe mpuMepsl BO3JACUCTBUS KaXKI0M TPYIIBI OTXOJ0B Ha Ouocdepy.
4. Kakwue ciocoObI mepepaboTKi OTXO0/I0B B 3HaeTe?

OcHOBHBIC HMCTOYHUKH MHPOPMALIUH:
1. KoHCIIEKT JIeKLIHH;

2. Koncrantunos B. M. O6mias 6uonorus: yueonuk ans CI1O B. M. Koncrantunos, A. I'.
Peszanos, E.O. ®aneera; no pen. B.M. KoncrantunoBa. — 5-e usn., crep. — M.: U3gatenbckuit
HEeHTp «Akaaemus», 2008. — 256 c.

3. Ky3nenoBa T. A. O6mias 6uonorusi: yaeoroe nocobue miast CITO / T. A. Kysuenona, U.
A. baxxenoBa. — 2e uzn.,crep. — Cankr-IlerepOypr: Jlanp, 2021. — 144 ¢

Tema 4.5. BiusiHue couaaIbHO-3K0JOTHYECKHX (PAKTOPOB HA 310POBbE YeI0BEKA
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IIpakTnyeckoe 3ansaTue Ne 11

Tema 3aHATHSA: TeOpeTI/I‘-IeCKI/Ie ACIICKTBI OKOJIOT'HH. 3aKOHOMepHOCTI/I BIIMSHUA
COHUAJIbHO-3KOJOTHMYCCKUX (baKTOpOB Ha 310pOBLC YCIIOBCKA.

He.ﬂb 3aHATHA: BbBIIBUTE OCHOBHEIC 3aKOHOMCPHOCTH BJIMAHHSA COLOUAJIBHBIX H
JOKOJOTHYCCKHX (baKTOpOB Ha COCTOAHHE 310POBbA YCTIOBEKA.

IIpuoGperaemble yMeHUsI U HABBIKH:
- 3aKpenuTh 3HaHUS O TEOPETUUECKUX ACIEKTaX 3KOJIOIUHU;

- C(i)OpMHpOBaTB IIOHMMaHHE€ O BJIHAHHNW COLHAJIBHO- 3KOJIOTHYCCKHX (baKTOpOB Ha
310pOBEE YCIIOBCKA.

IIpoxonxuTeIbHOCTD 3aHATHS: 2 Yaca.
Ilopsiaok U MeTOAMKA BBINIOJTHEHUS 3a/1aHNS
3aganue 1. MccnenoBanue BIMSHMS 3arpsI3HEHUS OKPYKAIOILIEN Cpe/Ibl

He.]'lb: H?:YLII/ITI), KaK YpPOBCHBb 3arpsa3HCHUs BO3[AyXa WJIW BOABLI BJIMACT Ha 3J0POBbLC
HaCCJICHUAI.

JlelicTBuA.
1. BeibepuTte 1Ba paiioHa: OJJUH C BBICOKUM YPOBHEM 3arpsi3HEHUS U IPYTOi ¢ HU3KHUM.

2. CobepuTe naHHBIE O PacHpPOCTPAHEHHOCTH 3a00JeBaHUM (HApUMEpP, PECHUPATOPHBIX
3a00JIeBaHUIl) B OTUX paliOHaX.

3. IlpoBenuTe OMpoOC Cpelu SKUTENIEH O COCTOSIHUU 370POBbs U (aKTOpax, BIUSIOMIMX Ha
HETO.

4, HpoaHaHHSHPYﬁTC CO6paHHI>Ie JJaHHBIC M CJieNaiiTe BBIBOJBI O CBSI3U MCKAY YPOBHEM
3arpA3HCHUA U COCTOSAHUCM 3/10PpOBbA.

3ananue 2. ConunanbHbie (HAKTOPHI U 3J0POBHE

Heab: VccnenoBaTe BIMSHHE COLMAIBHBIX (akTOpoB (0OpazoBaHUE, NOXOJ, IOCTYH K
MEIUIUHCKUM yCIIyraMm) Ha 3/10pOBbeE.

JleiicTBus:

1. Cobepute mH(pOPMALIMIO O PA3NUYHBIX COLMAJIBHBIX Ipymnnax (Hampumep, MO YPOBHIO
JI0XO0J1a WJIK 00pa3oBaHus).

2. HSy‘lI/ITC CTaTUCTUKY 3a00JIEBAEMOCTH B 3THUX rpyimax.

3. HpOBe,I[I/ITe AHKCTUPOBAHHUEC CPEAU YYACTHUKOB, YTOOBI BBIICHHTH HUX AOCTYII K
MCIUIUHCKUM YyCJIyIraM U YPOBCHb 06pa3OBaHI/I${.

4. CpaBHI/ITe JAaHHBIC 1 CI[GJ'IafITC BBIBOJABI O TOM, KaK COIIMAJIbHBIC q)aKTOpI)I BIIUAKOT HaA
3JI0pOBBE.

3ananue 3. AHanu3 BIUsSHUS 00pa3a )KU3HU

Heab: Ouenuts BIUsHUE 00pa3za XU3HU (MUTaHHE, QU3NYECcKas aKTHUBHOCTh, BPEIHBIC
MPUBBIYKHM) HA 310POBBE.

JeiicTBus.

1. [IpoBeanTe aHKETUPOBAHKUE CPEAN CBEPCTHUKOB O MX 00pa3e KU3HM (paIlioH MUTAHUS,
YpOBEHB (U3HUUECKON aKTUBHOCTH, KYPEHHE, aJTKOTOJIb).

2. CoOepuTe JaHHbIE O COCTOSHUM 3/I0pPOBbsl YYaCTHHUKOB (HampuMmep, Haluyue
XPOHMYECKHX 3a00JIeBaHui).

3. [Ipoananmu3upyiTe CBSI3b MEXKIY 00pa30M KU3HU U COCTOSIHUEM 370POBBSI.

4. TloaroroBbTe PEKOMEHJAIMH MO YIYYIIEHHUIO 00pa3a »U3HU JUIsl MOBBILICHHUS] YPOBHS
3JI0POBBS.
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3anganmue 4. Dxonoruueckue (PakToOphl U ICUXHUUECKOE 3J0POBbE

Hean: HMccnenoBars BIMSHHE HKOJOTHYECKUX (DAKTOPOB (IIyMm, 3eJIeHbIE 30HBI) Ha
IICUXUYECKOE 3I0POBbE.

JelicTBus.

1. V3yunTe naHHBIC O AOCTYIMHOCTH 3€JICHBIX 30H M YPOBHE IITyMa B BAIlleM T'OpPOJE WIH
paroHe.

2. IlpoBeauTe OmMpoc cpeau >KUTEICH O MX IMCHUXOIMOIMOHAIHHOM COCTOSIHUM M YPOBHE
cTpecca.

3. CpaBHUTE pe3yNIbTATHI OMPOCA C TAHHBIMHA 00 IKOJIOTHYECKHUX (aKTOpax.
4. Cnenaiite BBIBOJIBI O BIMSHUM 3KOJIOTMH HA ICUXUYECKOE 3/10POBBE.

OTueT 10/17KeH CO/IepPKATh!

1. HazBaHue TeMbl IpakTU4YECKON pabOTHI;

2. llenb paboThI;

3. BeInoTHEHHBIE TPAKTHYECKUE 3aJaHHsI

4. 3axroueHue (BbIBOJBI 10 MPAKTUYECKON padoTe).

OcHOBHBbIE HCTOYHUKH HH(pOpMAIHN:
1. KoHCIIeKT JIEKIMH;

2. KoncrantunoB B. M. O6mias 6uonorus : yueonuk mist CI1IO B. M. Koncrantunos, A.
I'. Pe3zanos, E.O.®aneeBa; no pen. B.M.Koncrantunosa. — 5-e usn., crep. — M. : U3gaTenbckuit
neHTp <KAkamemus>>, 2008. — 256 c.

3. Ky3nenoBa T. A. O6mas 6uosnorus : yueonoe nocobue ana CI1IO / T. A. Kysnenosa, 1.
A. baxenoBa. — 2e usf.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144c.

Pa3znea 5. buojiorusi B :KM3HU
Tema 5.1. BHOTEeXHOJIOTHH B KH3HHU KAKI0I0
IIpakTuyeckoe 3ansaTue Ne 12

Tema 3anaTHA: BuorexHomorus kak Hayka U Hpou3BOACTBO. OCHOBHBIE HAINPaBJICHUS
COBPEMEHHOU OMOTEXHOJIOTHH;

Henab 3ausaTus: M3yunTs OCHOBHBIEC MMOHATHS HAYKH OMOTEXHOJIOTHH.
IIpuoGperaemble yMeHUsI U HABBIKH:

- OcBOeHHUE TEOPETUUYECKUX OCHOB OMOTEXHOJIOTHUH;

3HAKOMCTBO C OCHOBHBIMHU HaMpPaBIECHUSIMU COBPEMEHHONW OMOTEXHOIOTHH.
IpoaoaKuTETHLHOCTH 3aHATHS: 2 Yaca.

IlopsiToK U MeTOMKA BbLITIOJTHEHUSI 32/1aHUS

3aganume 1. Jlatp ompezneneHue TEPMHHY «OMOTEXHOJOTHS». M3ydyuTh OCHOBHBIE
HaIpPaBJIEHUSI COBPEMEHHOM OMOTEXHOJIOTHH.

3ananme 2. Keiicol Ha aHaM3 MHPOPMALIUU O PA3BUTUU MPOMBILIUIEHHON OMOTEXHOIOTHIHA

(o rpynmam)
1. BuorexHosorus B 00J1aCTH MEAUIIAHEI

2. BUOTEXHOIOTHS B CEJILCKOM XO3SHCTBE
3. B o0OmacTu »)XKMBOTHOBOCTBA
4. TonmmBo Oymymiero

5. Obpaborka otxomoB Kakmas rpymnma mpeAcTaBiIsSeT CBOM KEHWC B BHJIC aHAIN3a C
Mpe3eHTalueH.
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OTueT 70/1K€eH COAEPKATH.

1. HazBaHue TeMbl IpaKTU4YECKON pabOTHI;

2. llenb paboThI;

3. BeInoHEHHBIE TPAKTHYECKUE 3aJaHHsI

4. 3akiroueHue (BBIBOIBI 110 TPAKTUYECKON paboTe).

Jlomainee 3aganue:;

1. Yto Takoe OMOTEXHOJIOr U ?

2. Ha yueM ocHOBaHBI OMOTEXHOIOT MU ?

3. B kakux oTpacisax NPUMEHSIOT COBPEMEHHBIE TOCTHIKEHUS OMOTEXHOIOTHIA?
4. IToAroTOBbTE MPE3CHTAIIUMH JIJIS1 3AIUThI KEHCOB.

OcHOBHbBIE HCTOYHUKH MH(POPMAIIHH:
1. KoHCHIEKT JIEKINH;

2. Koncrantuno B. M. O6mas 6uonorus: yueouuk ais CI1IO B. M. Koncrantunos, A. T
PezanoB, E.O. ®aneeBa; no pen. B.M. KoncrantunoBa. — 5-e usn., crep. — M.: M3gaTenbckuid
HeHTp «Akagemus», 2008. — 256 c.

3. Ky3nenoBa T. A. O0uias 6uonorus: yuebnoe nocodue ans CIIO / T. A. Kysuenona, U.
A. baxenoBa. — 2e usg.,crep. — Cankr-IlerepOypr: Jlanb, 2021. — 144 c.
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1.2. 3amanus mo caMocToOsSITeIbLHOIi padoTe

CamocrositesbHasi padora Ne 1

Tema 1.1: buosorns kak Hayka. O0mas XapaKTepucTHKA KU3HU

Ienb: 3akpenieHue 3HaHUW O OMOJOIMM Kak HayKe, €€ METOJaX M OTIMYUTENbHBIX
IIpU3HaKax (CBOMCTBAX) )KMBBIX OPTaHU3MOB.

KomOunupoBanHas pabGota (BONpOChl C KpaTKUM OTBETOM + TecT + 3aJaHue Ha
COOTBETCTBUE)

Yacts A. 3aKoHYH NpeJioKeHHe (BIUIIU MPOMYIIEeHHOE CJI0BO WUJIH CJIOBOCOYETAHUE)

(3a xasicowiii npasuivHblll omeem — 1 6ann, 6ceco 5 6annos)

1. Hayka, u3ydaromasi )HUBY MPHPOIY, 3aKOHOMEPHOCTH €€ Pa3BUTHSI M MHOT000pasue
JKUBBIX OPTraHU3MOB, Ha3bIBACTCS :

2. CiocoOHOCTh OPraHW3MOB IMOJICPKUBATH TTOCTOSTHCTBO CBOETO BHYTPEHHETO COCTaBa
(TemmepaTypbl, XAMHYECKOT'O COCTaBa) Ha3bIBACTCSI :

3. Enunuield cTpoeHHsT W KH3HEACSITEILHOCTH BCEX OPraHU3MOB, KpOME BHPYCOB,
SIBIISICTCS .

4. Tlpomecc TOCTYIUICHHST B OpPTraHW3M BEIICCTB, WX IMPEBPANICHUEC H BBIICICHUC
NPOJIYKTOB Paciiajia Ha3bIBaeTCs .

5. U3ydyeHnne sBICHHS B UCKYCCTBEHHO CO3JIaHHBIX M KOHTPOJIHPYEMBIX YCIOBHSIX — ITO
TaKOW METOJ IO3HAHHMS, KaK

Yacts b. BoiOepn o1uH nNpaBUiIbHBINA 0TBET
(3a xascowiii npasuivbHbll omeem — 2 basna, ceco 8 6anN08)

1. Kaxoii u3 nepeunciiensbix npu3Hakos HE sBasiercst cBoiicTBOM kMBOro?

A) OOMeH BelecTB U YHEPrun

b) Poct u pa3Butune

B) CnocoGHocTh yBenMuHMBaTh Maccy 3a CYET IOIVIOIIEHUS MHHEpalOB U3 IOYBBHI
(HeopraHu4eckuii pocr)

I') Pazapaxxumocthb

2. Kakoil ypoBeHb OpPraHM3anMH JKMBOIl MaTepHM SIBJSICTCH CaMbIM HHU3LIUM
(HayaabHbBIM)?

A) MonekynspHO-TeHeTUYeCKUI

b) Knerounsrit

B) OpranuzMeHHbIi

I') buocdepubrit

3. Uro sABJfAETCA CTPYKTYPHOl M (PYHKIMOHAJLHOW eJUHMIEH BCeX IKUBBIX
OPraHu3MoB?

A) Tkanb

b) Kierka

B) Opran

I') Monekyna JIHK

4. Ha kakoM ypOBHe OPraHu3aluy U3y4alT B3aUMOOTHOIIECHHUS OPraHU3MOB MEKIY
¢000i1 U ¢ OKpYy:Kalolel cpeaon?

A) Ha MmonexynspHoM

b) Ha oprannsmennom

B) Ha nonynsitinoHHO-BH10BOM

I') Ha sxocucreMHOM (OMOTEOIIEHOTHYECKOM )

25



Yacrtp B. YcTaHoBu cooTBeTCTBHE
(3a kasxcooe seproe coomuecenue — 1 bann, ececo 7 6an108)
1. CooTHecuTe MeTod OHMOJIOrHHM ¢ ero ommcanmeM. K KaXmold OO3ULMHU U3 JIEBOI'O

cTos01a MoA0EPUTE COOTBETCTBYIOIYIO MO3UITUIO U3 MPABOTO CTOJIOIA.

Metoa

Onucanne

1. HaGmroneune

A) CpaBHEHHE OPraHU3MOB MJIM MX YacTEH AJISI BBIABICHUS CXOJCTBA M PASITHUMA

2. DKCIIepUMEHT

B) LlenenanpaBieHHOE BOCTIPUSTHE SBICHUH 0€3 BMEIIATEIhCTBA B IIPOIIECC

3. CpaBHeHue

B) N3yuenne 00beKTa B HCKYCCTBEHHO CO3JIaHHBIX, KOHTPOJIMPYEMBIX YCIOBHUIX

4. Onucaune

I') ®ukcanys (3anuch) NMPU3HAKOB UCCIIEAYEMbIX 00BEKTOB MU SIBICHUI

2. CooTHecHTE CBOVICTBO KHMBOTO C €r0 IPUMEPOM.

CBolicTBO

pumep

1. PazapaxxuMocThb

A) bepe3a BecHOI1 cOpachIBaeT CTapyro KOPY M pacilyCKaeT JIUCTbS

2. Pa3sMHOXeHHE (PETIPOTyKIIHS)

b) IlogoposXHUK pacTeT Ha MPOTSHKEHUH BCETo JIeTa, yBEIUYUBAsICh B
pasmepax

3. Poct

B) Komrka cBopauuBaetcst KITyOKOM, KOT/Ia € XOJIOTHO

4, Pa3Burue

I') 13 cemenn oxyBaH4YMKa BEIPACTaeT HOBOE PACTEHHUE, JIAIOIIEe CEMEHA

Kurou pu1s1 npoBepku

Home
P 1 2 3 4 5
3aJjaHusl
O6men
Yacrts A.
BELIECTB OKCIIepUMEHT
3akoH4H Buonorus T'omeocras Kierka
(Metabomu (ormBIT)
npeaJioKeHue
3M)
B (CnocoGHOCTB K b (Kmetka — I' (Oxomor
Yacrs b. HEOPTraHHYECKOM SIMHUIA WS M3y4aeT
p y A (Haunnaercs UL Y
Bbi0epu onuu pocrty (yBennyeHue Bce ¢ Monexyy | CTPOCHHA H HMEHHO
NMPaBUJIbHBII Macchl KaMHsl) — 3TO (JIHK 6@1”}[]) Pa3BUTHA BCEX | IKOCHUCTEM
oTBeT CBOMCTBO HEXHUBOM ’ * | KUBBIX HBIN
MIPUPOJIbI) OpraHU3MOB). YPOBEHB).
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Yacts B.
Ycranosu 1-b,2-B,3-A,4-T
COOTBETCTBHE

1-B,2-T, 3-B,
4-A

CamocrosiTesqbHasi padora Ne 2

Tema 1.2: CTpyKTYpHO-(pyHKIMOHAJIBbHASI OPraHU3alus KJIETOK

Lens:

— OIIpe/eICHUS IOHATUM: KJIETKa, OPraHOM I, IPOKAPUOTHI, YKapUOTHI;

— cTpoeHHe U (YHKIUU OCHOBHBIX OPTraHOMIOB KJIETKHU (SIpo, MeMOpaHa, IUTOIIIAa3Ma,
MUTOXOHIpHH, prdocombl, DIIC, kommieke ['oabIKH, TU30COMBI, TUIACTH/IBI),

— OTJIMYMUTEIBHBIE 0COOCHHOCTH PACTUTEIBHOM, )KUBOTHOHN U OaKTEPHAIBLHON KIIETOK.

Komb6unupoBannas pabGoTta (BOIpOCHI C KpaTKUM OTBETOM + TecT + 3aJaHusi Ha
cootBercTBUE U noctpoenue uenu JTHK)

Yactpb A. 3aKkoHYM NIpelJioKeHUe (BIUIIN MPONYIEHHOE CJI0BO UJIM CJI0BOCOYETAHME)

(3a kasicowiii npasunvHovll omeem — 1 bann, ececo 5 6banos)

1. DnemenrapHas  CTpyKTypHas ¥ (QYHKIUOHaJbHAas  €IMHULA CTPOCHUS U
YKU3ZHEJEATEIIbHOCTH BCEX JKUBBIX OPraHU3MOB (KpOME BUPYCOB) — 3TO .

2. OpraHu3mbl, KJIETKH KOTOPHIX HE HWMEIOT O(QOPMICHHOTO Sapa, HA3bIBAIOTCSA

3. BHyTpeHHee TONY)KUIKOE COJEPKUMOE KICTKH, B KOTOPOM pACIOJIOKEHBI BCE
OpPTraHOUbI, — ITO .
4. OpraHoui pacTHTEIHHOW KIIETKH, B KOTOPOM IPOUCXOTUT (POTOCHHTE3, — ITO

5. ((3H€pF€TI/I‘I€CKI/Ie CTaHIIUH» KJICTKU, B KOTOPBIX MMPOUCXOANUT OKHCJICHUEC
OpTraHU4YC€CKUX BCIICCTB U CUHTC3 ATCD, — 9TO

Yacts b. Boi0epn oauH NpaBUJIbHBIH 0TBET

(3a xaos#cowili npasuivHblll omeem — 2 bana, ceco 8 6aN08)

1. Kakyo @yHKIHIO BBINOJIHACT IVIa3MaTH4YecKas MmeMOpana?
A) Cunte3 6enkoB

b) ®orocunres

B) Tpancnopt BeliecTB B KJIETKY U U3 KJIETKH

I') XpaneHnue HacneacTBEHHON HH(pOpMaLIUN

2. Kakoii opranou oTcyTcTBYeT B dKHBOTHOM KJIeTKe?
A) Muroxonapun

b) Pu6ocomsl

B) Xnopormnactsr

I') DHona3MaTHyUeCcKas CeTh

3. Yto xapaKTepHO MJIsl IPOKAPHOTHYECKOMH KJICTKH?
A) Hanuune opopmieHHOro sipa

b) OtcyrcTBHE MEMOpPAaHHBIX OPraHOMI0B

B) Hanuuue mutoxonapuit

I') Kinerounast cTeHKa U3 LIEJUTI0I03bI

4. B xakux opraHouiax NpoucXoAuT CHHTe3 0eJIKOB?
A) B nmu3zocomax
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b) B pubocomax
B) B Bakyossx
I') B xommuiekce I'ombmxu

Yacts B. YcTanoBu cooTBeTcTBHE

(3a kasicooe seproe coomuecenue — 1 bann, éceeo 10 b6annos)

1. CooTHecuTe Ha3BaHWe opraHouaa ¢ ero pyHkume. K xaxaoi no3uuuu U3 JIeBOro
cToN011a MOA0EPHUTE COOTBETCTBYIOIIYIO TO3UITUIO M3 IPABOTO CTOJOIIA.

Opranonn DyHKUIMA
1. SAapo A) CuHTe3 1 TpaHCHOPT OENKOB, JIMIHUOB, YIIIEBOIOB
2. MuToXoHIpUK1 b) Xpanenne u nepenaya HaCIeACTBEHHON MH(OpMAIIH

B) Knterounoe nuieBapenue, pacuieiyicHHe OpraHuYeCKUX
3. Ounorutazmarnyeckast cetsb (II1C) ) p P p

BEIIECTB
4. JInzocombl I') Cuntes AT® (3reprum)
5. Kommiexe I'onbmxu 1) HakomeHue, ymakoBKa U BBIBEICHHE BEIIECTB U3 KIETKU

2. 3anoaHurte Tabuuny «CpaBHeHHe KJIETOK pacTeHMil W KMBOTHBIX». IlocTaBbTe
3HAK «+» (eCJIM eCTh) WIH «—» (ecJu HeT).

Hpnma]c PacrurenbHas KjeTka JKuBoTHasi KJIeTKa

1. KireTouHast cTeHKa (M3 LIEJUTIOJIO3bI)

2. [TmacTus! (XJIOPOTLIACTEL)

3. KpynHas 1ieHTpaabHast BAKyOJIb

4. KietouHslii 1ieHTp (LIEHTPHOIIN)

5. 3anmacHOU yrieBoj — MIMKOTeH

Kuro4 1u1s1 npoBepku

Hom
oMEP 1 2 3 4 5

3alaHus

Yacrs A. 0

3akoH4H Knerka poKapuOTI (it Huronnasma Xnopomaact MuToxoHpUn

TIOSITICpHBIE)
NnpeIoKeHne
B (XnopomacTst

Yacrs B. B (Tpancnopt BemiecTs) €CTb TOJIBKO Y b (OtcyrcrBue B (B

Briepu oquH pacrenmuit) MEeMOPaHHbIX
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NMPaBWJIbHBIH OpraHOUIOB) pubocomax)
OTBET

Yacrp B.
Ycranosu
COOTBETCTBHE

1-B,2-T, 3-A, 4B,
5

OTBer Ha 2 3a1aHue 4YacTu B.

Hpnanax PacrurenbHas KjieTka KuBoTHas KJIeTKa

1. Kiretounas crenka (u3
LCJITE0JIO3BI)

2. [TmacTuas! (XIOPOTIIIACTEL) + —

3. Kpynnast neHTpanpHas
BaKyOIlb

4. Kierounslil LeHTp

(1eHTpHOM) — (Y BBICIIUX PacTCHHN) +

5. 3amacHoil yrneBosa —

- +
IMKOI'CH (KanMaﬂ)

CamocrositesbHast padora Ne 3

Tema 1.3. CTpyKTYpPHO-(PYHKIIMOHAJIbHbIE (PAKTOPHI HACJIEICTBEHHOCTH

Henp: 3akpemieHne 3HAHUW O MOJIEKYJISPHBIX OCHOBAaxX HACJIEJACTBEHHOCTH: CTPOCHHUH
JHK u PHK, cBolicTBax reHETHYECKOTO KOJa, POJIM XPOMOCOM M OCHOBHBIX 3Tarax OMOCHHTE3a
Oenka

KoMOunupoBanHass pabGota (BOIpOCHI C KpaTKUM OTBETOM + TecT + 3ajJaHusl Ha
cootBercTBUE U octpoeHue nenu JTHK)

Yactb A. 3aK0H4YM NpeAIoKeHne (BIUIIN NPONYIIEHHOE CJIOBO HJIH CJIOBOCOYCTAHME)
(3a xaoxcowili npasuivHbll omeem — 1 6ann, 6ce2o 5 6annos)
1. Hocurenem HacieICTBEHHOH WHGPOpPMAalMM B  KJIETKAaX JYKApHOT  SBJISETCA

2. Yuactok wmonekyasl JIHK, Hecymuit uHpOpMamuioo o CTpyKType OJHOro Oerka,
Ha3bIBACTCS .

3. Ipomecc curre3a nPHK na marpure JIHK HazpiBaeTcs

4. Tlponecc cuHTe3a O6eKa Ha puOOCOMax Ha3bIBACTCS .

5. COBOKYMHOCTh BCEX XPOMOCOM KJIETKH, XapaKTepHas IJisl JaHHOTO BHJa, HAa3bIBAETCS

Yacrte b. Bei0epu oauH npaBuJIbLHBIN 0TBET
(3a kadcowiii npasunvHulll omeem — 2 bania, 6ce2o 8 6an08)
1. Kakoii yriieBoa BXoauT B coctaB HykJeoTuaos JHK?
A) Pubo3za
b) I'mroko3a
B) Jlezokcupubo3a
I') ®pykTo3a
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2. Kakoe a3oTncroe 0CHOBaHHe NPHUCYTCTBYeT TOJIbKO B PHK?
A) Anenun

b) I'yanun

B) Hurto3un

I') Ypanun

3. Kakoe u3 CBOWCTB reHeTHYECKOT0 KO/Ia 03HAYAET, YTO 0JHA AMHUHOKHUCJIOTA MOKET
KOJIMPOBATHCSI HECKOJILKUMHU TPUILIETAMH?

A) TpumuietHoCTb

b) BeiposkieHHOCTB (M30BITOYHOCTH )

B) Crettucuunoctsb

I') YHuBepcanbHOCTD

4. ®ynxkuus Tpancnoptaoii PHK (TPHK) 3akiarouaercs B:
A) XpaHeHuu reHeTn4eckor nHpopMaum

b) [lepenoce aMMHOKHCTIOT K MECTY CHHTE3a Oelnka

B) CocraBnennu cTpyKTypHOU 4acTH pUOOCOMBI

I') KomupoBanuu nadopmanuu ¢ JIHK

Yacts B. 3aganus Ha cooTBETCTBHE U OCTPOEHME HENH

(3a kaxcooe seproe coomuecenue — 1 bann, 3a npaguibHoe nocmpoenue yenu — 3 oana,
6ceeo 11 bannos)

1. Coornecure Tun PHK c Bhinosinsemoii pynkumeii. K xaxaoil no3unuu u3 JeBoro
cTON01a MOAOEPUTE COOTBETCTBYIOIILYIO TTO3HUIIUIO M3 IIPABOTr0 CTONOIIA.

Tun PHK DyHKUIUA

1. Uadpopmanmonnas (nPHK) A) JlocTtaBKa aMHHOKHCIIOT K pudbocoMe

2. Tpancnoptras (TPHK) b) Cunre3 6enka Ha pubocome (B cocTaBe puOOCOMBI)

B) INepenoc renernueckoit uagopmarmm ot JJHK k mecty cuaTe3a

3. Pubocomannuas (pPHK) 6enKa

2. Hcnoab3yst NpUHIIUI KOMILIEMEHTaAPHOCTH, 10cTpoiiTe BTopyio uenb JTHK.
Ilepas nenb: A—T-I'-H-A-T-T-HU-A-T-A-1
Bropas nens: - - - - - -

Kurou 1u1s1 npoBepku

Hom
oMep 1 2 3 4 5
3alaHus
Yacrts A. JIHK
3akoH4H (ne3oxcupubOHyKIIE I'en Tpanckpunuus Tpancnauus Kapuorun
NnpeaIoKeHue HHOBasd KMCHOTa)
Yacrs b.
Brioepn OZIPIEI B (de3oxcupubo3za) I' (Ypammn) b (BBIp0okI€HHOCTB) b (lepenoc
NpaBUIbHBIA AMUHOKHCIIOT)
0TBET
Yacrs B. Bropas nens JJHK
v 1-B,2-A,3-b (o mpuHIHITY
CTaHoOBH KOMIUICMEHTapHOCT
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COOTBETCTBHE u A-T, I'-11):

CamocrosiTesqbHasi padora Ne 4

Tema 1.4: OOMEH BeIIECTB U MPEBPALIEHUE YHEPTUU B KIIETKE

Henb: 3akperuieHue 3HaHUI O CyIIHOCTH MeTabonu3Ma, ero TUHax (acCCUMWISLUS U
muccumuanus ), poimu AT®, stanax sHepreTuueckoro oOMeHa u npoueccax GoToCHHTE3a

Komb6unupoBannas pabGoTa (BONpOChl € KpaTKMM OTBETOM + TecT + 3aJaHUE Ha
COOTBETCTBUE)

Yacts A. 3aKOHYH NpeJioKeHHe (BIMIIH MPOMYIIeHHOEe CJI0BO WJIH CJI0BOCOYETAHHUE)

(3a kaosicowiii npasunvHovll omeem — 1 bann, 6ceco 5 banios)

1. COBOKYIMHOCTh BCEX XUMHUYECKHX PEAKIUH B KJICTKE, BKIIOYAs CHHTE3 WM pacmlaj
BEIIIECTB, HAa3bIBACTCS .

2. Tlpomecc cuHTE3a CIOXKHBIX OPraHUYECKHX BEIIECTB M3 MPOCTHIX C 3aTPaTOd dHEPTUU

Ha3bIBACTCS (TutacTuueckuii OOMeH).
3. Ilpouecc pacuienyieHuss OPraHUYECKUX BEIIECTB C OCBOOOXICHHEM HHEPrUU
HAa3bIBACTCS (oHEepreTUYecKuil 0OMEH).

4. YHuBepcallbHbIM HCTOYHUKOM SHEPTUH B KJIETKE SBIIACTCS )
5. Ilpormecc 0O6pa3oBaHusl OPraHUYECKUX BEIIECTB U3 HEOPTraHUYECKUX C UCIIOJIH30BAHUEM
SHEPTUU CBETa Ha3bIBACTCS

Yacrs b. Boi0epn o1uH nNpaBUiIbHBINA 0TBET

(3a xaswcowiii npasunvbHbll omeem — 2 bana, ceco 8 6aN08)

1. Kakoe BemecTBo IBJIsIETCS OCHOBHBIM HCTOYHMKOM HEPIrUH IJIfl KJIETKU?
A) benok

b) AT®

B) XKup

I') Yrneson

2. Kakoii npouecc OTHOCUTCH K INIACTHYECKOMY 00MeHYy (aCCHMMJIAIHN)?
A) I'nuxonus

b) Oxucnenue riaoKo3bl

B) buocunres 6enka

I') Paciiennenue xupos

3. I'te nponcxoauT KUCJIOPOAHBIN 3TANl JHEPreTHYECKOro ooMmeHa?
A) B nuromnnasme

b) B mutoxonapusx

B) B siape

I') B pubocomax

4. Kakue opranu3msl criocoOHbI K poTocuHTe3y?
A) )KuBoTHBIE

b) I'pu6st

B) Pactenus

I') baktepun rHueHHs

Yacrs B. YcranoBu coorBeTcTBHE
(3a xasicooe seproe coomuecenue — 1 6ann, ececo 10 6annos)
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1. CooTHecHuTe NMPOIIECC C €r0 XapaKTePUCTUHKOIA.

IIpouecc XapakTepucTuka
A) Tlpomecc cuHTE3a OpraHUYECKHX BEIIECTB U3
I'mukonus
HEOPraHUYECKUX Ha CBETY
b beckucnopoanoe aclICIUICHUE  IJIFOKO3EI
dorocunres ) PO pacill ’

IIPOUCXOAAIICE B HUTOILIA3ME

Kucnopoansiii sTan

B) Ilponecc pacuierieHus opraHU4eCKUX BEIIECTH
JI0 YTJIEKUCIIOrO ra3a U BOJIbI B MUTOXOHIPHSIX

Tpanckpunumst

I') Cunres Genka Ha pubocomax

Tpancnsuust

J1) Cunre3 PHK nHa matpune JIHK

2. CootHecute (pazy poTocuHTE3a C ee MPOTYKTAMHU.

Ne da3za IpoxykTsl
1 CaetoBas ¢aza A) I'moko3a
2 TemuoBas ¢aza b) Kucnopon, AT®, HA/I®-H-

Ku1104 1J1s1 npoBepKu

Howmep 1 2 3 4 5
3aaHus
Hacts A. MeTaboIN3M ACCUMMJISILINS HUCCHMUJISIINS
3akoH4H ! A " ATO (dhoTocuHTE3
P — (oOMmeH BerecTB) (anabonmzm) (raTabonm3m)
Yacrts b.
lzblﬁepn OuH B (AT®) B (]56HOCI/IHT63 b (B B (Pacters)
PaBUIbHBII eJIKa) MHUTOXOHJIPHSX )
0TBET
dacteB. 1y p o A3B4-
Ycranosu 15T 1-B, 2-A
COOTBETCTBHE ’

CamocTosiTe1bHasi padora Ne 5

Tema 1.5. )XXusHeHabIi MKA KiIeTKH. MuTto3. Meiio3
Hean: 3akpemyieHHe 3HAHUI O KJIETOYHOM IIMKJE, MpOILlecCaX MUTO3a M Meio3a, UX

OMOJOrHYecKOM 3HaYeHUH U (pazax

KomOunupoBannas pabGota (BONpoChl C KpaTKUM OTBETOM + TecT + 3aJaHus Ha

COOTBETCTBHE)

Yacrtp A. 3ak0oHYH NpeaIoKeHre (BIUIIM MPOIYIIEeHHOEe CJIOBO MJIM CJIOBOCOYETAHUE)
(3a kasicowiii npasunvHvll omeem — 1 bann, 6ce2o 5 6banios)
1. Tlepuos *HW3HH KJIETKH OT MOMEHTa €€ BO3HUKHOBEHUS JI0 COOCTBEHHOTO JCIICHUS WK

ru0en Ha3bIBAETCs
2. Tlpomecc

yasoenuss  JIHK,

MIPOUCXOISAIINI B

uHTepdase,

Ha3bIBACTCs



3. JleneHne coMaTHYECKUX KJIETOK, B Pe3ybTaTe KOTOPOTO 00pa3yloTCsl IBE TeHETHYCCKH
UJCHTUYHBIC JOYCPHUE KIETKH, — ITO .

4, Jlenenue, B pe3yJabTaTe KOTOPOro OOpa3yroTcs TIOJIOBBIE KIETKH (TraMeThl) C
raryIouIHBIM HA0OPOM XPOMOCOM, — 3TO

5. OOMeH yuyacTKaMH MEXIy TOMOJIOTMYHBIMH XpomocoMamu B mpodaze I wmeiioza
HA3bIBACTCS

Yacrts b. Bei0epu o1MH NpaBUIIBLHBIA 0TBET

(3a xasicowviii npasuivHblll omeem — 2 bajna, ceco 8 6aiN08)

1. B xakoii nepuoj JKM3HEHHOI0 NMKJIA KJEeTKA FOTOBUTCS K /IeJICHUI0, CHHTEe3HpYyeT
O0eaxu yasauBaet JHK?

A) Muro3
b) Meiio3
B) Unrepdaza
I') utoxunes

2. CKoOJIBKO [J0YepHHX KJIETOK o0pa3yercsi B pe3y/jbTaTe MHT03a H3 OJIHOH
MaTepUHCKOI?

A)l

b) 2

B)4

IR

3. Kakas ¢a3za MuTo3a xapakTepu3yercsi BbLICTPAMBAHMEM XPOMOCOM IO 3KBATOPY
KJIeTKHu?

A) Ipodaza

b) Meradasza

B) Anagaza

I') Tenogaza

4. KakoBo 0moJsioruueckoe 3HaueHue mMeiioza?

A) ObGecrieueHue pocra opraHusmMa

b) BoccranoBneHue noBpexI€HHBIX TKaHEH

B) CoxpaHeHue TMOCTOSIHCTBA YHCJIa XpPOMOCOM TIpU TOJOBOM pPa3sMHOXEHUU H
obecrieueHrne TeHETHIECKOTO pa3Hoo0pa3us

I') becnionoe pa3MHOXeHHE OPraHU3MOB

Yacrs B. YcraHoBu coorBercrBHe
(3a xascooe sepHoe coomuecenue — 1 6ann, ececo 6 6anios)

1. CooTHecuTe (pasy MuUTO3a € MPOLECCOM, KOTOPbIil B Heil MPOMCXOMT.

Ne ®a3a MuUTO32 IMpouecc

A)  XpoMOCOMBI  BBICTPAaWBAIOTCS IO  DKBATOpY,

1 IIpodasza
pod obpa3yercsa MetadazHas MJIaCTHHKA
2 Mertadaza b) XpomaTuasl pacXoasaTcs K MOI0CaM KIETKU
B) Choupammzamus XpoMocoM, pa3pylICHHE SICPHON
3 Amnadaza ) P ! P paspy ep

0007109KH, POpPMUPOBAHUE BEPETEHA JICTICHUS
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Ne ®a3a MUTO32 pouecc

') XpoMOCOMBI JIeCIupaTu3yrOTCs, 00pa3yloTCs sICPHBIE

4 Tenodasza
000JI0YKH, IIUTOKUHE3

2. CooTHecHTe mpoiecc ¢ HAdOPoOM XPOMOCOM B 00Pa30BABIINXCS KJIETKAX (YKAKHUTE:
AMIUTOUAHBIN (2n) MM ramJIonaHbIA (Nn)).

Hao6o
N IMpouecc p
XpPOMOCOM
1 MuTo03 B COMaTHYECKON KIIETKE A)n
2 Metios b) 2n
K104 1J1s1 npoBepKu
Home
P 1 2 3 4 5
3aJaHus
JKM3HEHHBIM
Yacrts A.
IUKJIOM KJICTKH peruInKaIus .
3akoH4n MHTO3 Meiio3 KPOCCHHI'OBEp
(KeTOYHBIM (pemymuuKarys)
npe/JIo:KeHne
LIUKJIOM)
B (Coxpanenue
Yacts B. MOCTOSIHCTBA YUCA
Bl)l " HH B XPpOMOCOM IIpH ITOJIOBOM
Oepn on . B (UuTepdasza) b (2) PasMHOKEHHUH
NpaBUIbHBIA (Meradasa) obecreuenue
0TBET TEHETUYECKOTO
pazHoobpasus)
Yacrs B.
1-B, 2-A, 3-b, 4-
YcranoBu ? 1“’ ? 1-b,2-A
COOTBETCTBHE

CamocTosTe1bHast pabora Ne 6

Tema 2.1. Ctpoenue opranusma

Heab: 3akpenneHue 3HaHUM 00 ypOBHSIX OpraHU3aIMK YEJIOBEYECKOT0 OpraHM3Ma, TUIax
TKaHel, UX CTPOeHUHU U QYHKIMSIX, a TAKXKE O CUCTEMaX OpraHOB

KomOunupoBanHass pabGoTa (BONpOChl € KpaTKMM OTBETOM + TecT + 3aJaHUE Ha
COOTBETCTBHE)

Yacrs A. 3aKoHYH NpeJioKeHHe (BIMIIN MPOIYIIEHHOE CJI0BO WM CJI0BOCOYECTAHHUE)

(3a xascowiii npasunvHblll omeem — 1 6ann, 6ce2o 6 6an08)

1. CoBOKYMHOCTb KJETOK, CXOAHBIX IO MPOUCXOKIACHHUIO, CTPOCHUIO U BBIMOJIHSIOMINX
OJTMHAKOBBIE (DYHKITMH, HA3bIBACTCS .

2. Yactp Tenma, MMeEIOUIas OIpeeNeHHYl0 (opMy, CTpOeHHE, MECTOIOJIOKEHHE U
BBITTOJTHSTIONIAST OTIPEICTICHHYIO (DYHKITHIO, — 3TO .

3. I'pynna opraHoB, oObeAMHEHHBIX 00MLIeH (YHKIMEH M MPOUCXOXKAECHHEM, 00pa3zyer

4. TkaHb, KJIETKH KOTOPOH IMJOTHO MpPHIEraroT APYyr K JAPYyry U 00pa3yroT IUIaCT,
Ha3bIBAETCS .

5. TkaHb, BBHIMOJTHSIONIYIO OMOPHYIO, 3AIIUTHYIO U TPOPUIECKYI0 (PYHKIIMH U WUMEIOITYIO
XOpOUIO Pa3BUTOE MEKKIIETOYHOE BEIIECTBO, HA3bIBAOT
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6. CrtocoOHOCTh OpraHu3Ma TOJIEPKUBATh MOCTOSHCTBO CBOErO BHYTPEHHETO COCTaBa
Ha3bIBACTCA

Yacrts b. Bei0epu 01MH NpaBUJIbLHBIA 0TBET

(3a xasicowiii npasuivHblll omeem — 2 bajna, ceco 8 6aiN08)

1. Kakas Tkanb 00J1a1aeT cBOWiCTBAMH BO30YyAUMOCTH U COKPATUMOCTH?
A) DnurenuanbHas

b) CoenunutenpHas

B) Merieunas

I') HepBHnas

2. Kakasi TkKaHb BbINOJTHSIET QYHKIIUIO TPAHCIIOPTA BellleCTB B opranuime?
A) DnurenuanbHas

b) KpoBb (kak pa3HOBUIHOCTH COCIMHUTEIILHON TKAHH )

B) Merieunas

I') HepBnas

3. Kakasi cucTeMa OpraloB BKJIIOYAET cep/ue, apTepuu, BeHbl U KaANUJLISIPbI?
A) JlpixaTenpHas

b) [TumeBapurenbHast

B) KpoBenocHas (cepaeuHo-cocyaucTasi)

I') BeinenurenbHas

4. Kakasi moJ10CTh Tejia COlep>KUT IOJI0BHOI U CIMHHOM M0O3r?
A) I'pynnas

b) bprounas

B) UepenHast 1 HO3BOHOYHBIN KaHAJ

I') TazoBas

Yacrs B. YcranoBu coorBercrBue
(3a kasicooe seproe coomuecenue — 1 bann, eceeo 11 b6annos)

1. CooTHecHTE THII TKAHH C BBINOJHAEMON (pyHKIMeEH .

J) Tun Tkanun DyHKIUA

1 OnurennanpHas A) Cokpainienue, o0ecrieueH1e ABMKEHHIH

b) Bocnpustue pasapaxeHuil, INPOBENECHUE

2 CoenuHuTenbHAS
HUMITYJIHCOB
3 Mprieunas B) 3amuTa (6apbepHasi), cekperusi, BcacblBaHUE
I') Omopnas, 3amurHas aHCIOPT BEIIECTB
4 Hepsnas ) pHa, m > TP p m ’

IUTaHUC

35



2. CooTHecuTE CHCTEMY OPraHoOB ¢ BXOASIIMMH B HEé OpraHaMu .

Ne Cucrema opraHoB Opranbi
1 OnopHo-aBUraTesIbHas A) Cepare, cocyasl
2 [MumeBapuTenbHas b) Tpaxes, OpoHXH, JeTKHE
3 JpixarenpHas B) Koctu, Mbrimsi
4 KpoBenocHas I') XKenynok, KUIIEYHUK, TICYCHD
5 BrigenurenbHas J1) T'oy10BHOM M CITMHHOM MO3T, HEPBBI
E) Iloyku, MOYETOYHHUKH, MOYECBOMU
6 HepsHas
y3bIpb
K104 1J1s1 npoBepKHU
Hom
omep 1 2 3 4 5 6
3alaHUusA
Yacts A.
CHUCTEMY SIIUTCIINAIT COCIUHUTC
3akoH4n TKaHbIO opraHn o o TroMecocCTa3
OpraHoB bHOU JIbBHOU

npeasIoKeHue

Yacre b. B B (Uepennas

B
Brioepu onMH b (Kpogs) (KpoBenocH oo
npaBuwibHblii | (Mplmeynas) a5) TT03BOHOYHBII
OTBeT KaHal)
;I:rc::()f;l 1-B,2-T,3- | 1-B,2-T,3-b, 4-A,
A, 4-B 5-E, 6-]1

COOTBETCTBHUE

CamocrosiTesibHas padora Ne 7

Tema 2.3. OHTOreHE3 paCTEHMI, KUBOTHBIX U YEJIOBEKA

Henab: 3akpermsieHue 3HAHUNM O TUIMAX OHTOrEHE3a, NEpPUOAAX Ppa3BUTHSA, CTAAMSIX
sMOpuoreHe3a u pakTopax, BIUSIOIUX HAa Pa3BUTHE OPraHU3MOB.

KomOunupoBannas pabGota (BONpochl C KpaTKUM OTBETOM + TecT + 3aJaHue Ha
COOTBETCTBHE)

Yacrtp A. 3ak0oHYH NpeaIoKeHre (BIUIIM MPOIYIIEeHHOEe CJIOBO MJIM CJIOBOCOYETAHUE)

(3a kasicowiii npasunvHvll omeem — 1 bann, ece2o 6 6an108)

1. UnguBuayanpHOE pa3BUTHE OpraHM3Ma OT MOMEHTa 3apOXKIACHHS 10 CMEPTH
Ha3bIBACTCSI .

2. Tlepuoa pa3BWTHs 3apoOjpllla OT OOpa30BaHUS 3HWTOTHI 0 POXKACHUS Ha3BIBACTCS

3. Tlpomecc MHOTOKpPATHOTO JAEJCHHS 3UTOTHI 0€3 YBEIWYCHHUs pa3MepoB O0pa3yIOIIUXCS
KJIETOK Ha3bIBAETCS .

4. Cragust pa3BUTHS 3apoAbIIa, HA KOTOPOW TPOMCXOTUT OOpa3oBaHHE MIBYX
3apOJIBINIEBHIX TUCTKOB, HA3bIBACTCS .

5. Pa3BuTHe, npu KOTOPOM POJMBIIUICS OPraHU3M OTJIMYAETCS OT B3POCIOr0 CTPOCHHUEM,
00pa30M JKHU3HU U MMPOXOAUT CTATUIO MPEBPAIICHNUS, HA3bIBACTCS
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6. HapyxHbIif 3apOJbIINIEBBIA JIMCTOK, M3 KOTOPOTO pPa3BUBAIOTCS HEPBHAs CHUCTEMa U
AMUJEPMUC KOXKH, HA3bIBACTCS

Yacrts b. Bei0epu oauH npaBWIIbHBIN 0TBET

(3a xasicowiii npasuivHblll omeem — 2 bajna, ceco 8 6aiN08)

1. Kakoii mnpomecc 3aBepmaer 3MOpPHOHAJBbHOE pa3BuUTHe Yy 0OJBIIMHCTBA
MJIEKOIIUTAIONIHNX ?

A) OmnonoTBopeHue

b) Poxnenue

B) Meramopdo3

I') ApoGnenue

2. Jlna KakMX OpPraHM3MOB XapaKTepHO HenpsiMoOe Ppa3BUTHEe C IOJHBIM
MeTamoppozom?

A) IlTunpr

b) IIpecmpbikaromuecs

B) ba6ouku

I') Mnekonuraromiue

3. Kakoii 3apoabllieBblii JIMCTOK /aeT HA4Yajd0 MbIIIEYHOH TKAHH, KPOBEHOCHOI
CHCTEeMe U cKeJseTry?

A) Dkxroznepma

b) Mezonepma

B) Ouronepma

I') bracrogepma

4. Bpeanbie NPUBBIYKH MaTepH (KypeHHe, aJIKOrosb) HamboJiee ONMACHBI B NEPHOL:
A) IlocTaMOpHOHATBEHOTO Pa3BUTHSA

b) Crapenus opranuszma

B) OM6puoHanbHOro pa3BuTHs (OpraHoreHesa)

I') ITonoBoro co3peBaHus

Yacrte B. Ycranosu coorsercrsue
(3a xastcooe eepHoe coomuecenue — 1 6ann, ececo 13 6annos)
1. CooTHecHTE THII PA3BUTHS ¢ IPMMEPaMH OPraHU3MOB .

Ne Tun pazsurus IIpumepsl

1 IIpsimoe pasButue A) babouka, nsrymka, MacKuii xKyk

2 Henpsmoe pa3BUTHE (c b) IITnnel, MJIEKOIIUTAONINE,
MeTamopho30M) MIPECMBIKAIOIINECS

2. CooTHecuTe 3apOIbINIEBBINH JHCTOK ¢ OPraHAMH U TKAHSIMH, KOTOpbIe M3 HeEro
pa3sBUBaIOTCH

3apoabileBbli JINCTOK Oprasbl 1 TKaHH

A) Ckener, MbIIIIbl, KPOBEHOCHAs CHUCTEMA,

1 DKTOoIEPMA
Acp MOYKHU
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3apoabieBblii JINCTOK Oprasbl 1 TKaHH

b) HepBnas cucrema, opraibl 4yBCTB, SIUAEPMUC

2 DHTOEpMaA
KOXH, IMaJIb 3y00B

B) DOnurenuii nUINEBApUTEIBHOW  CHUCTEMBI,

3 Me3zonepma
JIETKHE, TIEYCHb, TTOJDKEITYI0THAS Kele3a

3. CooTHecHuTe CTAANIO IMOPHOHAIBHOI0 PA3BUTHSA C €€ XapaKTePUCTHKOM

Ne Cranust XapakTepucTuka
A BYXCJOWHBIM  3apodblll C  3apOAbIIIEBLIMU
1 bimacryna ) Hsyx p P
JIUCTKaMHU
2 ["actpyna b) 3axiagka HepBHON TPYOKHU M OCEBBIX OPraHOB
3 Heiipyna B) OnnocnolHBIHM 3apoAblIIll ¢ TIOJIOCThIO BHYTPU
Kurou 15151 npoBepku
Home
P 1 2 3 4 5 6
3a/1aHus
Yacrs A. HENPAMBIM
3aKkoH4YH OHTOT€HE30M 3SMOPHUOHATBHBIM npobneHnemM racTpysoiu (pa3BuTHEM C 9KTOAEPMOM
npeaioKeHue MeTaMop(ho30M)
Yacrs b. B
Bblﬁepl/l 021“5[ b (Poxnenue) B (baboukwu) b (Me3onepma) (OmGpuoHa,
NnpaBUIbHBII HOTO
O0TBET pa3BUTHSA)
Yacrs B.
Ycranosu 1-B,2-A 1-B,2-B, 3-A 1-B,2-A, 3-b
COOTBETCTBHE

CamocrosiTesibHas padora Ne 8

Tema 3.1. UcTopus 3BOTIOIHOHHOIO y4eHHsI. MHKPO3BOIIOHA

Hean: 3akperuieHrie 3HaHWK 00 WCTOPUU PaA3BUTHS HSBOJIONMOHHBIX HJICH, BKJIAIC
OCHOBHBIX ydeHbIX (JIamapk, /lapBuH), NpeAnocelIkKax BOSHMKHOBEHHS JApBUHU3MA, a TaKKeE O
(dakTOpax MUKPOIBOJIIOIMH M BUA000pa30BaHUH.

KomOunupoBannas paGota (BONpockl C KpaTKUM OTBETOM + TecT + 3aJaHue Ha
COOTBETCTBHE)

Yacrtp A. 3ak0oHYH NpeasioKeHue (BIUIIN MPOIYIIEHHOE CJI0BO WJIN CJIOBOCOYETAHHE)

(3a kasicowiii npasunvrvll omeem — 1 bann, 6ce2o 6 6an108)

1. HeoOpaTtuMmpblil UCTOPUYECKUM MpoIlecC U3MEHEHHH KUBBIX OPraHU3MOB, CBSI3aHHBIN C
UX MPUCTIOCOOTICHNEM K MEHSIOIIUMCS YCIIOBUSM CpPeJIbl, HA3bIBACTCS .

2. YdyeHne 00 W3MEHSEMOCTH BHJIOB M €CTECTBEHHOM IPEBPAICHUU KHBOW IMPHPOJIBI
Ha3bIBACTCS .

3. ABTOpOM TIepBOM SBOJIONMOHHON TEOpHH, W3J0KEHHOH B Tpyne «Dunocodus
3oomorum» (1809 r.), siBHsieTcst
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4. Tlpouecc MOCTENEHHOIO YCIOXKHEHHUS] OpraHU3alliy JKUBBIX CYIIECTB OT MPOCTOrO K
CIOKHOMY, 110 Jlamapky, Ha3bIBaeTCs .
5. DBOJIOLMOHHBIE MPOLECCHl, MPOTEKAIOIINEe Ha YPOBHE MOMYJALMU U MPUBOISIINE K
00pa30BaHUIO HOBBIX BUJIOB, Ha3bIBAIOTCS .
6. DneMeHTapHON eNWHUIEH 3BOJIOLMHU, COTJIACHO CHHTETUYECKOW TEOpuUH, SIBISETCS

Yacrts b. Bei0epu o1MH NpaBUIIBLHBIA 0TBET

(3a xasicowviii npasuivHblll omeem — 2 bajna, ceco 8 6aiN08)

1. Kro sBasiercssi aBTOPOM IepBOi HAay4YHO OOOCHOBAHHOH TeOpPHH 3BOJIOLNUH,
u3J10:keHHOH B kHUTe «IIpoucxoxkaenue suaos» (1859 r.)?

A) Kan baruct Jlamapk

b) Yapaws [lapBun

B) Kapun JIunneit

I') I'perop Mennenn

2. Kakoii d¢akrop 3Boswounu Y. {apBuH cuyMTa]d TJIABHBIM HANPABJSIONIAM
dpaxTopom?

A) MyTanmoHHbIi npoiecc

b) EcrectBennslii oTO0p

B) INonmynsiirioHHbIE BOJTHBI

I') NBonsaums

3. Kro u3 yuennix B 1926 r. moka3saJj, 4To nepBble 3JieMEHTAPHbIE IBOJIIOLMOHHbIE
npouecchl HAYUHAIOTCS B NOMYJISIIHUAX, U CBS3aJ T€HETUKY € IBOJIOIHOHHBIM yueHuem?

A) H.W. BaBunos

b) C.C. YerBepuxon

B) .. MeunukoB

I') B.W. Bepuanckuii

4. Yrto u3 nepeunciaennoro HE siisiercs 3neMeHTapHBIM (GAKTOPOM 3BOJIIONMHA?
A) MyTanmoHHbI npouecc

b) Hpeiid renos

B) ®orocunres

I') N3onsmms

Yacrs B. YcraHoBu cooTBeTCcTBHE
(3a xastcooe eeproe coomuecenue — 1 6ann, ececo 10 6annos)
1. CooTHecuTe YUEHOIO € €ro BKJIAJ0M B Pa3BUTHE IBOJIOLMOHHOTO YUeHHS

No YueHnIt Bknan

A) Coszpgatens HaydyHOM  CHCTEMAaTHKH, aBTOp|

1 2Kan baruct Jlamapk . N

MPUHIIMIIA JBOMHBIX Ha3BaHUM BUJIOB

b) ABrop mnepBoil 3BOJIOLMOHHOW TEOPUH, U]
2 Yapns3 lapBuH rpajallid M HaClleIOBAaHUsS OJaronpuoOpEeTeHHBIX|

MIPU3HAKOB

B) Cosznmarens CHHTETHYECKON TEOPHH JBOJIIOIUH,

3 Kapn JIuanei N
CBsA3aJl TCHCTUKY C 3BOJIIOLIUCU
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VYuyeHnii

Bxnan

4 C.C. YerBepukon

I') ABTop TEopuu 3BOJIOLUHU IYTEM €CTECTBEHHOIO|
otbopa

2. CooTHecHuTe (l)aKTOp MUKPO3BOJKOIHUHA C €10 XapaKTepI/ICTI/IKOﬁ

Ne DakTOop IBOTIOUNHU XapakTepucTHKA
. A) CiyualiHple U3MEHEHHUS YacTOT T'E€HOB B
1 MyTannoHHBIH Mporecc
MaJIbIX HOMYJISALUSAX
b) Orpanuuenue cBOOOIBI  CKpeEIIMBaHUS
2 [omynsAmoHHBIE BOTHBI

MEXAY OCOOSMH Pa3HBIX MOMYJISIUN

3 Hpeiid renos

B) Ilepuoguueckue kosebaHHsl UYUCIEHHOCTH|
OpPraHU3MOB B IIPUPOTHBIX MOMYJIALUIX

4 Wzomsusa

I ITocTtaBumk 3JIEMEHTAPHOTO
9BOJIIOLIMOHHOTO MaTepuasa (HOBBIX ayljiesiei)

3. CootHecure ¢opMy U30JSIIIUH C IPUMEPOM

Ne ®opma H30IALHH IIpumep
A) PazHble BUABI CHHMI] NTUTAIOTCS Pa3HbIMU
1 ['eorpaduueckas u3onsus
KOPMaMH U KOPMATCA B Pa3HBIX MECTax
b) Pasnble monmynsuuu oOMTalOT HAa pPa3HbBIX
2 DKojoruueckas u3oJsIus
OCTpOBax
B) Pa3MHOXeHHE TMPOMCXOAUT B pa3HbIC
3 Ce3oHHast U30JISAIAS
CpPOKH
Ku1r04 1J1s1 npoBepKu
Home
P 1 2 3 4 5 6
3alaHus
Yacrts A.
3akoHYH Guosoriecias TpaHchOpMU3M ’Kan baer rpajanus MHKPO3BOJIFOLIMSA TOMYJISIIUS
OBOJIFOITAS J'Iamapk
NpeIoKeHUe
Yacrs b.
Brbi0epu Ollld? b (Yapnes B (EcTecTBeHHbIH B (C.C. B (orocusres)
NPaBHIILHBIT JapBuH) or60p) YerBepukos)
oTBET
‘lacte B. 1-5,2-T,3-A, | 1-T,2-B,3-A, 4
Yceranosu T up T | vB2A3B
COOTBETCTBHEC
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CamocrosiTesbHas padora Ne 9

Tema 3.2. Makpo3Bononus. Bo3HUKHOBeHHe H pa3BUTHE JKM3HU HA 3emJie

Ienb: 3akperuieHue 3HAHUH O 3aKOHOMEPHOCTSAX MAaKpO3BOJIIOLMHM, OCHOBHBIX IYTSX €€
ocymiecTBieHust (apomopo3, MaMOAmANTAIMA, JereHepalys), I0Ka3aTeIbCTBAX HBOJIOIUH, a
TaKXe O I'MIIOTe3aX MPOUCXOKICHUS KU3HU M OCHOBHBIX dTanax €€ pa3BUTHUS B I'€0JIOTMYECKON
HUCTOPUU 3EMJIH.

KomOunupoBanHas pa0Gota (BOIpOChl C KpaTKUM OTBETOM + TecT + 3aJaHue Ha
COOTBETCTBUE).

Yacrs A. 3aKoH4YH NpeaJioKeHHe (BIMIIN MPOMYIIEHHOE CJI0BO UM CJI0BOCOYETAHHUE)

(3a xasicowiii npasuivHbill omeem — 1 6ann, 6ceco 6 6aN08)

1. DBONIOIMOHHBIE MPOLECCHI, BeIyIe K 00pa30BaHUIO HAJBUIOBBIX TAKCOHOB (POJIOB,
CEeMENCTB, KJIACCOB, TUIIOB), HA3BIBAIOTCS .

2. KpynHble SBOJIIOLMOHHBIE HM3MEHEHHs, TIOBBIIIAIONIME YPOBEHb OpTaHU3AINH
OpPraHM3MOB U JAlOlMe UM I[PEUMYIIECTBAa B HOBBIX YCJIOBUSAX CpeAbl, Ha3bIBAIOTCS

3. Menkue npucnocoOeHus OPraHu3MOB K KOHKPETHBIM YCIIOBUSM CPellbl OOUTaHUS, HE
M3MEHSIOIINE 00NN YPOBEHb OPraHU3alUU, HAa3bIBAIOTCS

4. Opranbl, UMEIOIINE Pa3HOE MPOUCXOXKACHUE, HO BBIMOIHSIIONINE CXOIHBIE (PYHKIIHH,
Ha3bIBAIOTCS .

5. I'umoTe3a MpoUCX0XKACHUS KU3HU, COTTIACHO KOTOPOH KM3Hb ObLIA 3aHECEHA Ha 3eMITIO
U3 KOCMOCa, Ha3bIBAETCS .

6. IIporecc MCTOPUYECKOTO Pa3BUTHS BHJOB, TPYII OPraHU3MOB, OHOCheEpsl B IEJI0M
Ha3bIBACTCS

Yacts b. Boi0epu o1uH NpaBUJIbLHBIN 0TBET

(3a kasicowiii npasunvHull omeem — 2 banna, 6ce2o 8 6ann08)

1. UTo 13 nepevyucjieHHOr o0 sIBJsieTcsl MpUMepoM apomopdgo3a?
A) [osiBeHNEe MOKPOBUTEIBCTBEHHOM OKPACKH Y HACEKOMBIX

b) BoznukHoBeHue hoTocuHTE3a

B) Pa3znooOpasue popM KIHOBOB y BIOPKOB

I') Yopomienue ctpoeHus y napasuTHYECKUX YepBeit

2. Y10 M3 nepevrcaIeHHOr0 ABJISETCS IPUMEPOM AHAJOTHYHbIX OPTraHoB?

A) Pyka yenoBeka M KpbIJIO ITHIIBI

b) Kpsbiio 6ab0o4ku ¥ KpbUIO NTHILIBI

B) Jlana komku 1 pyka yenoBeka

I') Ycuku ropoxa v KOJIIOUKHM KakTyca

3. Kak HaspiBaercsi Trunore3a TIPOMCXOXKICHHS KU3HH, DIKCIEPHMEHTAJIBLHO
noarBep:xaeHHas onbitamu C. Musuiepa u A.M. Onapuna?

A) Kpeaunonuszm

b) I'nnoTe3a cTaniMoHapHOTO COCTOSIHUS

B) N'mnote3a OMoxXuMHUUYECKOM IBONIOIUH (aOHOreHe3a)

I') [Tancnepmust

4. Kakas 3pa B ucropum 3emMJ/iM MOJIy4n/Ia Ha3BaHUe «BeK IMHO3aBPOB»?
A) [Taneo3oit

b) Me3o3oit

B) Kaiino3zoit

I') Apxeit

Yacte B. YeranoBu cooTBeTCTBHE
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(3a xasicooe seproe coomuecenue — 1 6ann, ececo 10 6annos)
1. CooTHecuTe YYE€HOro MJIH HCCJAEAOBATENA € €ro BKJIAJAOM B H3y4YeHHe
MPOUCXOKTEHHS H IBOJIOIHH KH3HH

Ne Yuyennlii Brkiaan
1 A.N. Onapun A) Coznan GpUIoreHeTHYeCKUH PsiT JI0IIaIn

b) CdopmymupoBainr Teopuro OHOXUMHUYECKOH
2 JI. Tlactep ) (bopwymmp p

SBOJIIOLUHI

B) DxkcrepuMeHTaIbHO [OKa3ajl HEBO3MOXKHOCTH
3 C. Mumnep ) p

CaMO03apOJKICHUS KU3HU

o T B onblTe moaydmsi  aMHUHOKHUCIOTHL U3

4 B.O. KoBaneBckuii ) v

HCOPraHUYCCKUX BCIICCTB

2. CooTHecHTE HANMpPaBJIeHHE IBOJTIIHY € er0 NPUMepoM

Ne HanpasJiienue Ipumep

A) VrTpata NHIIEBAPUTENBHOM  CHUCTEMBI Y|

1 Apomopdo3 .
MapasuTHUYECKUX YepBeil
2 Nnnoananranus b) Bo3HuKHOBEHNE CEMEHH Y pacTEHUI
3 Jlerenepanus B) [TokpoBuTenbCTBEHHAsI OKpacKa y Ky3HEUUKa

3. CooTHeCcHTE Te0JIOTHYECKYI0 3Py € KJIKYEBbIMH COOBITHSIMU B PAa3BUTHH KH3HH

Ne dpa CoObITHA

A) TI'ocnoactBO MMPECMBIKAIOIIUXCA, TTOABJICHUC IICPBBIX

1 Apxen
IITUL U MJIEKOITUTAIOIINX

b) PacuBer MIleKONMHUTAIOIMMX W TOKPHITOCEMEHHBIX

2 IIporepo3soit N
pacTeHui, MOsIBJIEHUE YeJIOBEeKa
o B) Bo3HUKHOBEHHE JKW3HHM, TOSIBJICHUE TMEPBBIX
3 ITaneosoi
MIPOKapuoT U (HOTOCHHTE3A
o T dopMmupoBaHre MHOTOKJIETOYHBIX OPraHU3MOB
4 Me3030ii ) PMHP . p ’
MOSIBJIEHHE BOJOPOCIIEH
5 Ny Breixong pacTeHHM M KHMBOTHBIX Ha C ACIBET]
5 Kaiinosoit ) P yury, pact

IMAaIIOPOTHUKOB, IMMOABJIICHHUE NPCCMBIKAIOIIUXC
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Kurou 17151 npoBepku

Home
P 1 2 3 4 5 6
3aJJaHus
Yacrs A.
3axkoH4u MaKpPO3BOJIOLHEH apoMop(ho3sl HIHOAIANTALH AQHAJIOTHYHBIMU MaHCIePMHUSI ¢unorenes
TpeJIoKeHne
Yacrs b.
b b (Kpsuio B (T'unoresa
BriGepu OHMEI (Bo3HukHOBeHUE 6abouku 1 OMOXUMUYECKOM b (Me3o3oit)
NpaBUWIBHBIN (oTocuHTE3a) KPBLIO ITHIIBI) IBOJIIOIIUH)
OTBET
"Hacre B. 1-B,2-B, 3-T, 4 1-B,2-T, 3-]1, 4
YcranoBu A 1-5,2-B,3-A A 5B
COOTBECTCTBHEC

CamocrositesibHas padora Ne 10

Tema 3.3. [Ipoucxoxiaenue 4ejioBeKa — AaHTPONOreHe3

Hean: 3akperieHue 3HAHUKM O MECTE€ 4YEIOBEKAa B CHUCTEME >KHMBOTHOTO MHPA,
JIOKA3aTeNbCTBAX €ro IMPOUCXOKICHUS OT >KUBOTHBIX, OCHOBHBIX CTaJMSIX aHTPOIOreHe3a
(aBCTpaJIONUTEKH, YETIOBEK YMEIIbIN, YEIOBEK MPSIMOXOAAIIUI, HEaHIepTalbllbl, KDOMaHbOHIIbI), a
Takke 0 (PaKTopax U JABIKYIIUX CUIIAX SBOJIIOIMH YEIIOBEKA.

KomOunupoBannas pabora (BOMpOCHI C KpaTKUM OTBETOM + TecT + 3aJaHue Ha
COOTBETCTBHE)

Yactp A. 3aK0HYH NpeAJIoKeHre (BIMIIM MPONMYIIeHHOE CJI0BO HJIH CJI0BOCOYETAHUE)

(3a xaoscowili npasuivHbll omeem — 1 6ann, 6ce2o 5 6annos)

1. IIpormecc HCTOPHUKO-3BOJIOMHMOHHOTO (OPMHUPOBAHUS (U3HUYECKOTO THIIA YETIOBEKaA,
Pa3BUTHS €r0 TPYIOBOM ACSITEIBHOCTUA U PEUYH HA3bIBACTCS .

2. Opranbl, yTpaTUBIINE CBOE 3HAYCHHE B IMPOIIECCE IBOIIOLMU YENOBEKa, HA3BIBAIOTCS
(Hanpumep, KOIMYMK, 3yObl MyZIpOCTH).

3. IlosiBeHne y OTHOENbHBIX O0CO0€W TNPU3HAKOB, CBONCTBEHHBIX MJAlEKUM MpEaKam
(XBOCTAaTOCTh, MHOTOCOCKOBOCTH ), Ha3bIBACTCS

4. Npesueiimue mroau, >xuBiime 200-30 Teic. neT Ha3aq B EBpone u 3anamHol As3uH,
001aaBIIHe MOIIHEIM TEJIOCIOKEHUEM W Pa3BUTOHU KYJIBTYpOH, Ha3bIBAIOTCS

5. IlepBeiii mpencraButens poja HOMO, HayuuBIIMICS W3rOTaBIMBATh NPUMHUTHBHBIE
KaMeHHbIe opyaus (o1yBaiickas KyJlbTypa), — 3TO

Yacts b. Boi0epu o1uH npaBWJIbHBIN 0TBET

(3a kasicowiii npasunvHull omeem — 2 banna, 8ce2o 8 6an08)

1. K kakomy ceMeiicTBY OTHOCHTCS YesI0BeK pa3ymHblii (HOmo sapiens)?
A) JTlrogu (Hominidae)

b) UenosekoobOpa3usie 00e3bsHbI (PONngidae)

B) T'omununsl (Homininae)

I') ITpumatsr (Primates)

2. Kakoe U3 nepeyncjieHHbIX 00Pa30BaHM SIBJISETCS PYAUMEHTOM Y YeJioBeKa?
A) Anmnenaukc (4epBeoOpa3HbIil OTPOCTOK)

b) XBocTarocTth

B) MHorocockoBocTh

I') CrinnomHo# BOJIOCSHOM MOKPOB

3. KT0 M3 nepe4nc/ieHHbIX NPEIKOB YeJ0BeKAa BIepBble HAYAJ HCNO/Ib30BATh OrOHb
W M3Ir0TABJIUBATH CJI0KHbIe 0pyaus (pyonia)?
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A) ABcTpanonurex
b) Uenosek ymensriii (Homo habilis)

B) Uenosek npsmoxoasmuii (Homo erectus)
I') Heannepranen (Homo neanderthalensis)

4. Kakoii (pakTop aHTPONOreHe3a OTHOCUTCS K COLUAIBHBIM?

A) EctecTBeHHbIl 0TOOD

b) HacnenacTBenHasi ©3MEHUYUBOCTh
B) TpynoBas nesteasHOCTh

I') bopb0a 3a cyiecTBOBaHME

Yacth B. YcTranoBu coorBeTcTBHE

(3a xasicooe seproe coomuecenue — 1 6ann, ececo 11 6annos)
1. CooTHecHTE CTAIMI0 AHTPONOTEeHe3a € €€ XapaKTEePHOIl 0COOEHHOCTHIO .

Ne Cranus OcobenHocTb
A) MUsrortoBieHue CIOXKHBIX OpYAM,
1 ABcTpanonurek norpeOeHHs, 3a4aTKU HMCKYCCTBa, OOBEM
mo3ra ~1500 cm?
b) IlpsMoxoxneHue, HCIOIb30BAHUE
2 Yenorek ymernbiii (Homo habilis) OPHUPOIHBIX IPEAMETOB, OOBEM MO3ral
~500-600 cm?
B) Wzrorosnenue MPUMHUTHBHBIX
3 Yenosek npsimoxoasiuii (Homo erectus) rajIe4HbIX opyaui (onyBaiickas]
KyJlbTypa), o0beM mo3ra ~600—700 cm?
I') MWcnonb3oBaHWe  OTHS,  CIOXKHBIE
4 Heannepraner (Homo neanderthalensis) opyausi (pyOuna), mepBble 3aXOpPOHEHHUS,
00wvem mo3sra ~800-1100 cm?
) MomHoe TenocnoxeHue, OONbIIOH
5 Kpomanbsosrer; (Homo sapiens) mMo3r (~1400 cm®), pas3BuTas KyJIbTypa
MYCThe
2. CooTHecHTe [0Ka3aTeJIbCTBO MPOMCXOXKAEHUSI YeJ0BeKa OT KMBOTHBIX C €ro
NpUMeEPOM
Ne Jloka3aTeibCTBO IMpumep
1 PynumenTst A) AnneHnukc, KoMK, 3yObl MyIpoCTH
b) Hannuwme >xabepHbIX mienen 3apOJbIIIY
2 ATaBU3MBI ) p III Y 3apon
YeJoBeKa
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3. CooTHecuTe (PAKTOP AHTPONOTEeHEe3a € ero XapakTepUCTUKOM .

Ne dakTop XapakTepucTuka

A) Tpyn, peub, OOIIECTBEHHBIN 00pa3 XU3HH,

1 buonornueckue GpaxkTopsl
MBIIJICHHE

b) EcrectBenHblii 0TOOp, HacIeICTBEHHAs]

2 ConmanbHble PaKTOPbI
U3MEHYUBOCTh, 0OpH0a 3a CyIIECTBOBAaHHE

Kirou 115 npoBepku

Home
P 1 2 3 4 5
3agaHus
Yactb A. .
3a]c0]-[q[}[ AHTPOIIOI'€HE30M pPyAUMEHTaM1 aTaBU3MbI HEaHACPTAJIBIIbI HCIIOBCK yMe.H.BIH
(Homo habilis)
npeIoKeHne
Yacrb Bb.
Bbi0epu ozm? A (Jlrom A (Amnesuike) B (Yenosek } B (Tpynosas
NMpPaBUJIbHBII Hominidae) IPSIMOXOISILLINIA) JIESTENEHOCTD)
oTBeT
Hacre, B. 1-B,2-B,3-T, 4
Ycranosu B 75’7 1; Rt 1-A,2-B 1-B, 2-A
COOTBETCTBHE

CamocrositesibHas padora Ne 11

Tema 4.1. DkoJiornueckue paKToOpbl U Cpeabl ;KU3HU

Heasn: 3akpenneHue 3HaHUM 00 3KoJOrMUecKUX (akTopax, MX KiIacCU(pHUKALMU, cperax
YKU3HU OPTaHU3MOB M Al TAIMIX )KUBBIX CYIIECTB K Pa3IUYHBIM yCIOBUSM OOUTAHUS.

KomOunupoBanHas pabGota (BONpoChl C KpaTKUM OTBETOM + TecT + 3aJaHue Ha
COOTBETCTBHE).

Yactpb A. 3aKkoHYM NpelJio:KeHUe (BIUIIN MPONYILEHHOE CJI0BO UJIM CJI0BOCOYETAHME)

(3a kasicowiii npasunvHvll omeem — 1 bann, ece2o 6 6ban08)

1. Hayka, u3yuaroimasi B3auMOOTHOIIIEHUSI OPTaHU3MOB MEXIY COOOM M C OKpYXKaroien
Cpenoi, Ha3bIBaeTCA .

2. DIEMEHT CpeJbl, OKA3bIBAIOIIMNA TPSIMOE WM KOCBEHHOC BIIMSHHE Ha OPTaHM3M,
Ha3bIBAETCS .

3. @akTOophl HEXKWBOM MpUPOABI (CBET, TEMIEpaTypa, BIIAXKHOCTH) HA3bIBAIOTCS

4. daxTophl, CBSI3aHHBIE c JEeITEITbHOCTRIO YeJI0BeKa, Ha3bIBAOTCS

5. COBOKYTIHOCTB YCHOBHﬁ, B KOTOPBIX obuTaer OpraHusMm, Ha3bIBACTCsA

6. Jlnanazon aeictBus (akropa, Hambosiee ONArONPUATHBIA JUISL KU3HEACSATEIHHOCTH
OpraHu3Ma, Ha3bIBaeTCs

Yacrte b. Bei0epu oauH npaBUJIbLHBIN 0TBET

(3a kasicowiil npasunvHulll omeem — 2 bania, 6ce2o 8 6an08)
1. Kakoii ¢pakTop oTHOCHTCH K A0MOTHYECKUM ?

A) XUIIIHAYECTBO

b) Bripy0ka niecoB

B) Temnepatypa Bo3ayxa

I') [TapazuTtusm
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2. Kakas cpexa :KHU3HH XapaKTepu3yeTcsl BBICOKOH IJIOTHOCTBIO, INepenagamMu
JAaBJICHNUS] U OTPAHUYEHHBIM COJIePKaHUEM KHCJIopoaa?

A) HazemHo-BO3ay1ITHAS

b) Bognas

B) [TouBennas

I') OpranuszmenHas

3. Kakoii (pakTop HA3bIBAOT JUMHUTHPYIOIIUM (OrpaHHYUBAOIINM)?

A) ®akrtop, Hanboee 0IaroNpUATHBIN IJI1 OpraHu3Ma

b) ®akrop, KOTOpBI HAXOIUTCS B HEAOCTaTKE WM H30BITKE [0 CPAaBHEHUIO C
NOTpeOHOCTAMH OpraHu3Ma

B) ®axTop, He BIUAIOLIUI Ha )KU3HEAEATEILHOCTh OpraHu3Ma

I') ®akTOp, YCKOPSIOMIHMKI pOCT OpraHu3Ma

4. Kakoe pacTreHue siBJsieTcs NpuMepoM ruapodura (oduraressi BOAHOH cpeabl)?
A) Kakryc

b) KyBmnnka

B) bepesa

I') KoBbuib

Yacrb B. YcraHoBH cooTBeTCTBHE
(3a kascooe seproe coomuecenue — 1 bann, éceeo 12 b6annos)
1. CooTHecHuTe rpyniy 3K0J0ruH4ecKuX (paKTOpPOB ¢ NPUMEPOM

Ne I'pynna gpakropos Ipumep

1 AGHOTHYCCKHE CAB)eTKOHKypeHumI MEXIy PAacCTCHUSIMH 34
2 buotnueckue b) BripyOka nieca, pacnamika crtenu

3 AHTpOTIOTEHHBIE B)  Conenocts  BOTEI,  aTMoChepHOg

JaBJIEHNE

2. CooTHecuTe cpeay KH3HHU € eé XapaKTepuCTHKOI

Ne Cpena xu3nu XapakTepucruka
1 Bosmas A) Huzkas mIOTHOCTH, pe3KUe KoJeOaHUs
TeMIIepaTypbl, OOMIMEe CBeTa U KHCIopoaa
b) Bblcokas MNIOTHOCTb, HENOCTATOK CBETA H
2 HazemHo-BO31y1IHAA
KHCIIOpOo/ia, HeOobIlne KoJieOaHs TeMITepaTyphbl
B) IlnotHas cpena, OTCYTCTBHE CBETa, OOUTATENH
3 [TouBeHnas ) peaa, otTey ’
— KOpHU pacTeHul, 0akTepuu, YepBU
r ue OpraHu3Mbl Kak cpefa oOUTaHus A
4 OpranuszMeHHas ) Hpyr P pes a
Mapa3uToB U CUMOMOHTOB
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4. CooTHecHTe AaJaNTAIMI0 OPraHM3Ma C YCJIOBHEM Cpelbl, K KOTOPOMY OHa

npucnocodjieHa

Ne Ananranus YcnoBue cpensl

1 ToJICTBIN CIION NTOAKOKHOIO KUpPa Yy KUTA A) Huskas remneparypa

2 JUIMHHBIE KOPHU Y BEPOII0KBEN KOIIOUKU b) OGuranue B Boze

3 Hanuuue miiaBHUKOB y pbIObI B) HenocraTtok Biaru

. . I ITonnepxanue

4 ['ycron mepcTHBIN IOKPOB y necua ) FVICP

TEMIIEpaTyphl Tea

Ku1104 1J1s1 npoBepKHU

Home
P 1 2 3 4 5 6
3aJlaHUusA
Yacrts A. .
. JKOJIOTHYECKUM 30HOM
3aKkoH4YH 9KOJIOTUer (baxTopom a0MOTUYECKUMU AQHTPOIOTCHHBIMH | cpeja OOMTaHus onTuMyMa
MPEAJI0KECHUE
Yacrs b. B (®akrop,
B KOTOpBIit
Bblﬁepl/l OHH? (Temmnepatypa b (BoxHast) HAXOJUTCS B b (KyBmnnka)
NpaBAIABHBIN BO3J1yXa) HEJIOCTATKE WU
OTBET U30BITKE)
Yacrs B.
1-B,2-A,3- | 1-b,2-A,3-B,4- | 1-1,2-B,3-b,4-
YcranoBu 5 L A
COOTBETCTBHE

CamocrositesibHas padora Ne 12

Tema 4.5. BiusiHue couaibHO-3K0JI0THYeCKHX (PAKTOPOB Ha 310pPOBbe YeI0BeKa

Hean: 3akpenieHue 3HaAHUA O BIMSHUM COLMAIBHBIX M HKOJOTMUYECKHX (PaKTOPOB Ha
3/10pOBbE UeI0BeKa, (POPMUPOBAHNE TOHUMAHUS NIPUHIUIIOB 3J0POBHECOEPETAIOIET0 TOBEICHUS
U Ipo(pUITAKTUKH 3a00JI€BaHUH.

KoMOunupoBanHas pabGoTa (BONpochl € KpaTKMM OTBETOM + TecT + 3aJaHue Ha
COOTBETCTBHE).

Yactb A. 3aK0H4YM NpeAI0oKeHHe (BIUIIN NPOIYIIEHHOE CJI0BO HJIH CJIOBOCOYCTAHME)

(3a xascowiii npasunvHbll omeem — 1 bann, 6ce2o 5 6annos)

1. Cornacno ompezaenernuto BO3, 310poBbe — 3TO COCTOSHHE IOJHOTO (PU3HUUECKOTO,
JTyXOBHOT'O U OJ1aronoy4us .

2. BemecTBa, BBI3BIBAIOIIME HApYIICHHE PA3BUTHUS IJIOJAa U MOSBIEHUE BPOXKIEHHBIX
YPOIICTB, HA3bIBAIOTCS .

3. ®usznueckue M XUMHYECKHE (DAKTOPBI, BBI3BIBAIOLINE HACIEICTBEHHBIE W3MEHEHHS
XpOMOCOM U T€HOB, Ha3bIBAIOTCS .

4. Hapymenue ¢QyHKUOMA OpraHu3Ma IpH OTPaHWYEHUH JIBUTATEIbHON aKTUBHOCTH
Ha3bIBACTCSI .

5. CoBOKYMHOCTb (akTOpPOB OKpY)KalOLIeH cpenbl, BO3JACHCTBYIOIIMX Ha 3/I0pPOBbE
YeNIoBeKa, Ha3bIBACTCS KOJIOTUIECKOM

Yacrte b. Bei0epu oauH npaBuJIbLHBIN 0TBET
(3a kadcowiii npasunvHbll omeem — 2 banna, 6ce2o 8 6an08)
1. KakoBa npumepHasi [10Ji1 BKJaJAa OKpY:Kawoumeid cpeabl B (OpMHpPOBaHUE
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310pOBbs YesoBeKka (mo nanubiMm BO3)?
A) 10-15%
b) 17-25%
B) 40-50%
I') 60—70%

2. K noBenenyecknm (pakropaM pucka OTHOCATCS:

A) 3arps3HeHHE BO3/1yXa, BOJIbI U I10YBbI

b) Kypeunue, ynotpebienue ankoroiis, Hu3kasi pusndeckasi akTHBHOCTb
B) IloBsilieHHOE apTepHaIbHOE JIaBICHHUE, YPOBEHD X0JIECTEPUHA

I') KnumaTtuaeckue ycnoBus, paarnaiioHHbINA (HOH

3. 3arpsizHeHue aTMoc(epHOro BoO3JAyXa B NEPBYI o4Yepelb BJHMsieT HA pPa3BUTHE
3a00J1eBaHMIi:

A) IummeBapuTeIbHON CHCTEMBI

b) OnopHo-aBurarenpHoOro anmapara

B) JlpixatenbHOM U CepIeUHO-COCYAUCTON CUCTEMBI

I') DHA0KpPUHHON CHCTEMBI

4. Kakas rpynmna HacejeHuss HauOojiee 4YYBCTBHTEJbHA K BO3AeHCTBHIO
He0JIArONPUATHBIX IKOJIOTHYECKNX (pakTOopoB?

A) MyXuuHBI TPy0CTIOCOOHOTO BO3pacTa

b) letn 10 5 neT ¥ MOXKKUIIBIC JIIOIH

B) Ilonpoctku 12—-16 ner

I') bepemeHHbIEe )KSHITUHBI U TTOKUJIBIE JIFOIN

Yacrs B. YcraHoBu cooTBeTcTBHE
(3a xascooe eeproe coomuecenue — 1 6ann, ececo 12 6annos)
1. CooTHecuTe rpynmny (pakTopoB PUCKA ¢ KOHKPETHBIM IPUMEPOM .

Ne I'pynna ¢paxropos ITpumep

A) Kypenue, aJIKOroJlb, HU3Kasd

1 Mertabonuueckue GakTopbl
¢du3nUecKas akTHBHOCTh

b) Beicokoe aprepuanbHOE JaBIICHUE,

2 Dkonornyeckue HakTopsl o
MOBBIIICHHBIN X0JIECTEPHH

B) 3arpsi3HeHue BO3/1yXa

3 [ToBenenueckue GakTopsl
MIPOMBIIICHHBIME BEIOpOCAMHU

3. CooTHecHuTe THII 3arpfA3HEHHUA C €ro HCTOYHUKOM

Ne Tun 3arpsi3HeHust Hcrounuk

A) Illym, paguanusi, TEIUIOBBIE

1 XHUMHYECKOE 3arps3HEHNE
BBIOPOCHI

b) Ilectuumnbl, TsDKENIbIe METAJLIBI,

2 ®uznyecKoe 3arpsi3HEHUE
JIMOKCHUJI CepbI
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Ne Tun 3arpsi3HeHu st Hcrounuk

B) bone3HeTBopHBIE)
3 Buonornueckoe 3arpsa3HeHne

MHUKPOOPIaHU3Mbl, BUPYChI

4. CootHecure 3200/ieBaHue ¢ IPUYUHOI, €r0 BbI3bIBAIOIIEH

Ne 3a0os1eBaHne/coCTOTHUE IIpuunna
A) IloBbliieHHas
1 AJmiepruyeckue peakiuu YyBCTBUTEIBHOCTH K
BELIECTBAM
b) 3arpsiznenue armocdepHoro
2 WucynwT, nimemudeckas 00J1e3Hb cepAa
BO3/yXa
.. B) JleiicTBHe TepaTOreHHbIX
3 BpoxénHble TOPOKU pa3BUTHS
BELIECTB
I') Ynorpebnenue
4 HapxoTtnueckas 3aBUCUMOCTh
MICUXOAKTHUBHBIX BEIIECTB

Yacre I'. 3aganue ¢ 00bsicHeHHeM BbIOOpa

(Maxcumym — 5 6annos)
dopmy/IMpoOBKa:

Kakue wu3 mnepeuncieHHbIX Mep HaubOosnee 3(QeKkTuBHbI i NpoUIaKTHKH 3a00JIeBaHUH,
CBSI3aHHBIX C COIMAILHO-IKOJIOTHYECKUMHU (pakTopamu? BriOepute TpH MpaBUIBHBIX OTBETa U

00BSICHUTE CBOM BBIOOD.

1. PerynspHas ¢usnueckas akTUBHOCTh (He MeHee 150 MUHyT B Hezieno)
2. IlpoxuBaHue BOIM3H KPYITHBIX MPOMBIIUIEHHBIX MPENPUIATUI
3. CoOanancupoBaHHOE TUTAHHUE C OTPAHHYCHUEM COJIH U caxapa

4. KypeHnue Kak criocod CHATHs cTpecca

5. Ucnonp3oBaHue cpeacTB  MHAWBUIYaJIbHOU

HKOJIOTHYCCKOM 00CTaHOBKE

6. Ynorpebienue aqkoroys s "OUUIICHHS COCYI0B"

K104 1J1s1 npoBepKu

3alIUTBl TP HEOIAronpusATHON

Homep 1 2
3a/1aHHA

Yacrb A.

3akoH4H COIMAaIbHOTO TepaToreHaMu
MPEeaI0KECHHE

MyTaréHaMu

THITOTHHAMUST JACTEpMHUHAHTa

Yacrts b.

b (Kypenue, ankorois,

B (pixatensHoit

Bri0epu oqun cepedHo- b (Jletu 110 5 1€
p a o b (17-25%) HU3Kas hu3nIecKas 11 cepaeH . (Hetn 110 5 et n
NpaBUIbHbII AKTHBHOCTS COCYIHCTON TTOYKHUITBIE JIFO.TH)
OTBeT CUCTEMBI)
Hacre B. 1-A,2-B,3-B, 4
YcranoBu 1-B,2-B,3-A 1-B,2-A, 3-B —A, _f -B, 4-
COOTBETCTBUE
Yacrs T DusnuecKas aKTUBHOCTb M COATAHCHPOBAHHOE MHUTAHUE — TO OCHOBHBIE TOBEIECHYECKUE
: 1,3,5. (bakTophl, KOTOpPbIE MOXHO MOIU(PUIMPOBATH JUIS YKPEIUIeHHs! 310poBbsi . OrpaHndyeHne
COJIM TOMOTAET KOHTPOJIMPOBATh aPTEPHANBLHOE AABICHHE . VICIIONE30BaHUE CPEACTB 3ALTHTEI
3ananue ¢ pomp prep W .
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00bSICHEHHEM (peciupaTopoB, OUHCTHUTENICH BO3MyXa) CHIDKACT HMOCTYIUICHHE 3aTrPsS3HHUTENCH B OpraHU3M.
Bapuantst 2, 4 u 6 ycHIuBaloT HeraTUBHOE Bo3/eiicTBHE (haKTOPOB PHCKA

BbI0Opa

CamocrositesibHas padora Ne 13

Tema 5.2. BUOTEeXHO0JI0TUU B NTPOMBIIIEHHOCTH

Heas: 3akperuieHue 3HaHUN O MPUMEHEHUH OMOTEXHOJIOTUYECKHX METOJIOB B PAa3IUYHBIX
OTpaciIAX MPOMBIIUIEHHOCTH, MOJYyYEHUH BAXKHEHIIMX MPOJYKTOB U PEUICHHH SKOJIOTMYECKUX
npoOem.

Komb6unupoBannas pabGoTa (BONpOChl € KpaTKMM OTBETOM + TecT + 3aJaHUE Ha
COOTBETCTBHE).

Yactb A. 3aK0HYH NpeaJioKeHne (BIUIIM MPONYIIEeHHOE CJIOBO MJIM CJIOBOCOYETAHUE)

(3a kasicowiil npasunvHblil omeem — 1 dbann, 6ce2o 5 6an108)

1. IlpumeHeHrEe XUBBIX OPraHU3MOB M OHOJIOTMYECKUX IMPOILIECCOB B IMPOMBIILICHHOM
MPOM3BOJICTBE HA3BIBACTCS .

2. YcTaHOBKa Al KYJIbTUBHPOBAHUS MUKPOOPTaHU3MOB B IMPOMBIIIJICHHBIX MaciuTabax
Ha3bIBACTCS .

3. Ilpouecc KyabTUBUPOBAHUS MHKPOOPTAaHU3MOB JUIS TOJNYYEHUS LIEJEBBIX MPOTYKTOB
(aHTHOMOTHKOB, EPMEHTOB) HA3BIBACTCS

4. TomnuBo, moiy4aemMoe U3 OHOJOTHYECKOIO CHIPhS (paCTI/ITeHLHLIX Macelsl, CHHUPTOB,
Ouorasza), Ha3bIBaeTCs .

5. Mcnonp30BaHWe KUBBIX OPraHU3MOB (pacTeHHH, OakTepuii, TpUOOB) MJII OYUCTKH
3arps3HEHHBIX TTOYB U BOJ| Ha3bIBACTCS

Yacts b. Boi0epu o1uH npaBUJIbLHBIN 0TBET

(3a kasicowiii npasunvHulll omeem — 2 banna, 6ce2o 8 6ann08)

1. Kakoii IpoAyKT MOJIy4Yal0T ¢ NOMOIILI0 MHKPOOPTraHU3MOB B NPOMBIILIEHHOCTH?
A) ITnactmaccs! u3 HeTH

b) AuTnbuoruku

B) Crekino

I') beron

2. Kakne MUKPOOPraHu3Mbl HCHOJIB3YIOT /ISl OJIyYeHus1 Ouorasa?
A) MonoyHoKHCIbIE OaKTEpUN

b) Apoxxu

B) Merano6pa3yromue 0akrepun

I') [lenunuinossie TPUObI

3. Jl1s1 yero ucnosib3yT (pepMeHTHI B NUILEBOI NPOMBINLIEHHOCTH ?
A) Jlns yBenu4eHHs CpoKa XpaHEHUsI IPOTYKTOB

b) Jlns ynmydiieHust TEKCTYpbl U YCBOSIEMOCTH IIPOAYKTOB

B) Jlnst okpammBaHus IpOAYKTOB

I') Ansg apomaTu3anuu NpoayKTOB

4. Yto Takoe Ouopemenuanus’?

A) IIpousBojacTBo OMOTOMINBA

B) Ounctka okpykaromiei cpepl ¢ MTOMOIIBIO JKUBBIX OPTaHH3MOB
B) Ilonyuyenue aHTHOMOTUKOB

I') KnonupoBaHue opraHu3zMoB

Yactb B. YcTaHoBu COOTBETCTBHE
(3a kascooe seproe coomuecenue — 1 bann, ececo 14 b6annos)
1. CoorHecuTe O0Tpacjab MNPOMBIILUIEHHOCTH ¢ TNPHMEPOM HCHOJb30BAHUS
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OMOTEXHOJIOTHIA

Ne OTpaciib NPOMBINIJIEHHOCTH IIpumep ucnob30BaHUS
A) TlonyueHue peKOMOMHAHTHOTO
1 [IuieBast pOMBILIIIEHHOCTh .
WHCYJIMHA C TTIOMOIIbI0 OaKTepuid
b) IIpousBoacTBo cwipa, Horypra,
2 dapmalieBTUYECKAsl MPOMBIILIIEHHOCTh
xJjieba
B) Ilonyuenue  opraHMYecKHX
3 XuMHY€ecKasi IPOMBIIUIEHHOCTh N .
KHUCJIOT (JIIMOHHOM, YKCYCHOM)
r [Tonyuenue Ouorasa 51
4 DHepreTuka ) i
OouosTaHona
2. CooTHecuTe NPOAYKT OMOTEXHOJIOTHH C CHIPbEM WJIM NPOLIECCOM ero MoJIyYeHus .
Ne IMpoayxkTr Coipbé / IIpouecc
1 buosranon A) IlepepaboTka HaBO3a ¥ OPTaHUIECKUX OTXOJIOB
b) ®epMmenTanus caxapocoaepKaIIero ChIpbs
2 buoras
(KyKypy3a, TPOCTHUK)
B) KynbruBupoBaHue TMJIECHEBBIX TpUOOB H
3 AHTUONOTHKH .
OaxTepuit
I') buocuutes ¢ mnomomsio rpuda Aspergillus
4 JInmonHas kuciora ) B P perg
niger
3. CooTHecuTe HanpaBJeHHe IKOJOTH4eCKOi OMOTEXHOJIOTHH C ero CYIIHOCTBIO .
Ne HanpasJienue Cymnoctb
A) Hcnonp3oBaHuE MHKPOOPraHU3MOB IS
1 buopemenunanus
OUYUCTKU CTOYHBIX BOJI
b) Pasnoxenue  3arpssuutenceit  (HedTw,
2 OurcTKa CTOYHBIX BOJ
MECTUIIMJIOB) C TIOMOIIHI0O MEKPOOPTAaHH3MOB
B) [Ilomydyenue Oumoraza u KOMIIOCTa U3
3 [TepepaboTka 0TX0/10B
OpPraHUYECKUX OTXO/IOB
I') Ouwncrka BO3Ayxa OT 3arps3HEHUN
4 Buoduneper ) Ayx P

IIOMOIIIBIO MUKPOOPTaHU3MOB

Yacrs I'. 3aganne ¢ 00bsicCHeHHEM BbIOOpa

(Maxcumym — 5 6a1108)
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DopMyJIHPOBKA:
Kakue wu3 MEPCUUCIICHHBIX MNPCUMYIICCTB HMCIOT 6PIOT€XHOJIOFI/I‘-IGCKI/I€ MMPOU3BOACTBA
nepes TPaAUIHOHHBIMU XUMHUeCKUMU? BpiOepuTe TpH MpaBUIIbHBIX OTBETa U OOBSICHUTE CBOM

BBIOOD.

oakrwdE

Kirou 115 npoBepku

Hcnonp30BaHne BO3OOHOBIISIEMOTO CHIPbSI
Bornee Bricokme sHEPro3aTpaThl

MeHbIast TOKCHYHOCTh OTXO0/I0B
[IpoBeneHue MpoIeCCOB MPH BBICOKUX TEMITEPATypax M JaBICHUH
B03MOXHOCTB TTOJIYYEHHS CIIOKHBIX MOJICKYJ (AaHTUOMOTHKH, (DEPMEHTHI)
O0pa3oBaHue OOIBIIOTO KOJIMYECTBA TOKCUIHBIX OTXOJIOB

Home
P 1 2 3 4 5
3agaHus
Yacrts A. .
IIPOMBIIIICHHOMH OuopeakTopoM
3aKkoH4Yu GHOTEXHOTOHCI (bepmenTépom) (hepmeHTaHA OHOTOILIMBO Ouopemeanus
MPEAJI0KECHUE
Yacrs b. B b (Jns ynyumeHus b (Ouucrka
Bbi0epu onuuH it
pH O/t - b (ArTnbOnOTHKH) (Meranobpa3yromue TCKCTYPEI 1 OKpyxaromeH
NPaBUILHBII Gaxtepun) YCBOSIEMOCTH Cpexibl ¢ IOMOIIBI0
OTBeT MPOJYKTOB) SKUBBIX OPI'aHH3MOB)
Yacrs B.
Yceranosu 1-Bb,2-A, 3-B, 4-T' 1-b,2-A, 3-B, 4-T' 1-b,2-A, 3-B, 4-T'
COOTBETCTBHE
BuoTexHonormyeckre IPOU3BOJICTBA HCIIONB3YIOT BO30OHOBIsIEMOE CHIpEE (OmOMaccy), dTO
acTb 1.
3ananmue c COOTBETCTBYET MPHUHIMUIIAM yCTOHYMBOro pa3BUTHs . OTXOAbI OMOTEXHOIOTHH MEHEe TOKCHYHBI H
1,3,5. Jierye  yTHIM3UpyroTcst . TOJIbKO OMOTEXHOJIOTMYECKUM IYTEM MOXKHO HOJIYYUTh CIIOXKHBIE
00bsICHEHHEM MOJICKYIIBI, TaKHe KaK aHTHOMOTUKH M (epMeHTH! . BapuaHThl 2, 4 1 6 HEBEpHBI: OMOTEXHOJIOTUH
BbIOOpa 00BIYHO SHEProddpeKTUBHEE, HAYT IPU MATKHX YCIOBHSX U HE 00pPa3yOT TOKCHYHBIX OTXOJIOB .
P YT 1Ip Y pasy

52




2. TpeGoBaHusi K HANMcaHUIO pedepaTa

2.1. OcHOBHBIE MOJI0:KEHUS

Pedepar sBisiercss oqHON U3 (HOpPM CaMOCTOSTETHLHON paOOThl CTYACHTOB, HANIPABICHHOM
Ha yriIyOJeHHOE U3y4eHHE KOHKPETHON TeMbl, ((OPMUPOBAHHE HABBHIKOB PabOThI ¢ MHpOpManuei
Y pa3BUTHE MMCbMEHHOW KOMMYHUKATHBHON KOMIICTCHITUU

O0mme noJ1okeHNs

ean nanucanus pedepara :

e yIIyOJICHHOE M3yYeHUE COOTBETCTBYIOIICH TEMBI;

e (opMupoBaHHE HaBBIKA CAMOCTOSTEIHHOW pabOTHI 1O MOI00PY, aHAIU3Y B 00paboTKe
HAYYHOU JTUTEPATyphbl, HOPMATUBHBIX JOKYMEHTOB);

e pa3BUTHE YMCHUW  TPHUMEHATh  TEOPETHYCCKHE  3HAHHWS  IpPU  PEIICHHUH
po(hecCHOHANBHBIX 3a71a4;

e 3aKpeIUICHHE HAaBBIKOB pPa0OThI CO CHOPAaBOYHOW, HOPMATHBHOH W IPaBOBOM
JIOKYMEHTAIUEH.

Pedepar siBasieTcsi aBTOPCKHM TPY/AOM, BBINOJIHSETCS CTPOro WHIAWBHAYaIbHO. He
pa3pemarTcs KOJJICKTHBHBIE paboThl, HMeroIure 00Jiee OHOTO aBTOPa .

JTanbl BbINOJTHEHUs pedpepara :
Bo160p TeMsl.
[TonGop HEOOXOAUMOM TUTEPATYPHI.
Pa3pabotka pabouero niana.
COop, ananus, uzydenue, oopadoTka u 0600IIeHne MaTepUaIOB UCCIIEIOBAHUS.
Odopmienue.
3amura.

ocouarwnE

Crpykrypa pedepara
Pedepar no/1:keH MMeTh CIEAYIOIIYIO CTPYKTYPY :

CTpYKTYpPHBIH JIeMeHT Copep:xaHue

OdopmirseTcs B CTpOTOM COOTBETCTBUH € TPEOOBAHHUAMH y4eOHOTO

TUTYJBHBIH JIUCT
3aBE/ICHHUS .

[TepedeHb CTPYKTYpHBIX YacTel C yKa3aHHEM CTpPaHHII. 3aroJIOBKH B

Conep:xkanue (orjaBjeHue)
OrJIaBJICHUHN JOJIKHBI TOYHO MOBTOPATH 3ar0JIOBKH B TEKCTE .

BCTyHI/ITGHLHa}I 4acThb, B KOTOpOﬁ 000CHOBEIBAETCS AKTYaJIbHOCTb TCMBI,

BBenenue

hopMynHpyroTCs TIeTH U 3aaa49u pabotel. O0BeM — 10 3 cTpaHUI] .
OcHOBHASI YacTh CoCTONT U3 HECKOJIBKUX Pa3zieNioB (TJ1aB), B KOTOPBIX pACKpPhIBAETCS TEMA.

Uroru uccnenoBanus, BEIBOABI U pekoMeHaanuu. O6bpeM — okoiso 10% ot
3akaouenne

o0rmiero o6peMa paboTHI .
CHMCOK MCI0JIb30BaHHBIX bubnmuorpadudeckuii CIUCOK TUTEPATyPBl, HOPMATHBHBIX aKTOB U IPYTHX
MCTOYHHKOB MaTepHajoB, UCIOJIb30BAHHBIX MIPU HAITMCAHUU.

BcromorarenbHble MaTepralibl (TaOIUIBI, CXEMBI, 00pa3ibl JOKYMEHTOB) —
IIpuioxenus p ( ’ - 00P FOKYM )

IpY HEOOXOTUMOCTH.

CoaeprxaHue OCHOBHBIX Pa3/ie/ioB

BBenenne

Bo BBeieHMH HEOOXOIUMO :

e 000CHOBaTh AKTYAJbHOCTH U 3HAUUMOCTb BHIOPAHHOU TEMBI;
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e  yKa3aTb YPOBEHb Pa3pabdOTAHHOCTH TeMbl ((aMIINU Y4YEHBIX, BHECIIMX BKIaJ B
pa3paboTKy);

e chopMyIMpOBATh LeJIb HUCCIEI0BaHUA (TOT pe3yabTaT, KOTOPBIA HYXKHO 10CTUYb);

e  ONpPEACIHTH 3a1a4H, PEIICHUE KOTOPHIX HEOOXOAUMO IS JOCTHKEHHS LIEIH.

OcHoBHast YacTh

OcHoBHast yacTh PabOTHI JOKHA BKIIIOYATh CISAYIOIINE Pa3/Ieibl:

Pasznes 1. TeopeTudeckue npeanocblLIKM UCCIeyeMO TeMbl

Paznea 2. IIpakTuyeckuii anajaus

Bo3Mo’kHBI 1Ba BapHaHTa HAIIOJHEHMsI 3TOT0 pasjena !

1. Awnanus na mamepuanax KOHKpemHO20 NPEONPULMUSL

2. Ananuz Ha ocHoge MUnosvix NPUMepPO8

CopepxaHve OCHOBHOW 4YacTH JIOJDKHO TOYHO COOTBETCTBOBaTb TEME IPOEKTa U
HOJHOCThIO €€ packpbiBaTh. [J1aBel M maparpadsl pedepara AOIKHBI PacKpblBaTh OIMCAHUE
pelIeHHs TOCTaBJICHHBIX BO BBEACGHUM 33mad. [loaTomy 3aronoBku rinaB W maparpadoB, Kak
IPaBUJIO, JOJKHBI COOTBETCTBOBATh 10 CBOEH CyTH (hOpMyIMpOBKaM 3aaad pedepara. 3arojoBka
"OCHOBHAS YACTb" B conepxanuu pedepara ObITh HE TOIHKHO.

I'maBbl OCHOBHOH 4acTu pedepaTa MOTyT HOCUTh TEOPETUUYECKHM, METOM0JOTHYECKUN U
AHAIUTUYECKHUI XapaKTep.

OOs3arenbHbIM Ui pedepata sBISETCS JIOTUYECKas CBSA3b MEXAYy IJaBaMu MU
MIOCJIEI0BATEIbHOE PA3BUTHUE OCHOBHOW TEMbl Ha NMPOTSKEHUU BCEHl pabOThI, CaMOCTOSITEILHOE
U3JI0KEHWEe MaTepuaiga, apryMEHTHPOBAaHHOCTb BBIBOJOB. Takke 00s3aTelbHBIM SIBIISETCS
HaJIMYHMe B OCHOBHOM yacTu pedepara CChUIOK Ha UCTIONB30BaHHBIC HCTOUHUKH.

W3noxeHnne HEOOXOOUMO BECTH OT TpeThero maumna («ABTOp mojaraer...») MO0
UCIIOJIb30BaTh O€3JIMYHbIE KOHCTPYKLMU U HEONPEEIEHHO-INYHbIEe npeaioxkenus («Ha Bropom
JTane MCCIENYITCs CleIylole NoAXoasl...», «lIpoBeneHHOe ucciaenoBaHUE I103BOJIMIO
JI0Ka3aTh...» U T.IL.).

Pa3nea 3. IIpeasnoxkeHus 1 peKOMEHIAUHA

e Ha 0a3e BbIMONHEHHOrO 0030pa M COOCTBEHHBIX MCCIEIOBaHUN C(HOPMYIHPOBAThH
KOHKPETHBIE MPEATIOKEHNUS U UX apIyMEHTAl[HOHHOE 00OCHOBAHUE .

o IlpennioxxeHus NOJKHBI BBITEKATh U3 TEKCTA MPEIbIAYIINX JABYX IJIaB.

3akioyenue

B 3akmioueHuM pasmemiarTcs UTOTM HUCCIENOBaHMs, KpaTKue W YETKHUE BBIBOJBI, K
KOTOPBIM IIPHUILIET aBTOpP, a TAKKE PEKOMEHJAIMM OTHOCUTEIBHO BO3MOKHOCTEM MPAKTUYECKOTO
MCIIOJIb30BaHUsl MaTepraioB paboTh

TpebdoBanus k oopmiIeHUIO
O0mme TpedOBaHUA

IMapamerp Tpe6oBanue
Oo0bem 10-15 crpanur meyatHOTO TeKCTa (0€3 yueTa MpHUI0KCHUH )
MIpudTt Times New Roman, 14 xermip
MaTepBan 1,5
MMoJn JleBoe — 30 mm, ipaBoe — 10 MM, BepxHee/HMKHEE — 20 MM
BoipaBHMBaHMe Io mupune
IAD3aLHBIA OTCTYN 1,25 cm

OdopmiieHne CTPYKTYPHBIX 3JIEMEHTOB
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e TuryabHblil JucT — odopMisieTcs Mo 00pa3ily ydyeOHOro 3aBefcHUs (BKIIOYACT
HalIMEHOBAHUE YYPEAWTENs, IMOJHOE HAMMEHOBAaHHWE OOpa30BaTEIbHON OpraHU3allH, TeMy,
JaHHbIe 00 aBTOpPE M PYKOBOJUTEINE, TOPOI U TOJT) .

o Copep:xxaHue — BKJIIOYAET BBEICHUE, HA3BaHUS BCEX IJ1aB U maparpagos, 3aKII0UYCHUE,
CIIUCOK JINTEPATYPHI U MIPUIIOKEHUS C YKa3aHUEM CTPaHMUI] .

e Cnucok Jaureparypbl — odopmisiercs B cootBerctBun ¢ [OCT P 7.0.100-2018 B
ardaBUTHOM TOpsiiKe. BKirrouaer He MeHee 5-7 HCTOYHUKOB .

Kpurepun ouenuBanus pedepara

Kpurepnii TpeboBanus BaJuibl
ITomHOTAa  pacKpBITUS  TEMBI, JIOTHYHOCTH  H3JIOKEHUS,
Copep:xanue COOTBETCTBHE IUIaHY, HAJNMYHE AaHalh3a M TPAKTHYECKIX 3
MIPUMEPOB, CBS3h C JIOTUCTUKOH
HUcnoab3zoBanue He Menee 5 WCTOYHHMKOB, BKJIIOUYAas KYPHAIbBI, Y4eOHYIO 2
HCTOYHHKOB JTUTEPATypy, MaTepHaibl CyAeOHOH IIPaKTHKI
CootBerctBue TpeboBanusMm ['OCT, Hamuuue CCBUIOK,
Odopmiaenne 2
IrpaMOTHOCTh
OTCyTCTBHE IDIarMara, OPWUTHHAIFHOCTh TEKCTa HE MEHee
CaMoCTOATETbHOCTH o N 2
60%, Hamm4YMe COOCTBEHHBIX BHIBOJIOB U PEKOMCHIAITHN
YMeHne KpaTKO H3J0KUTh OCHOBHOE COZAEp)KaHHE, OTBETHTh
3amura (npe3eHTanus) 1
Ha BOIPOCHI, apT'yMEHTHPOBATh CBOIO MO3UIIHIO
HUTOTO 10

Ilkana nepeBoaa 6a/1JI0B B OLIEHKY:
e 9-10 6ayI0B — OTIMYHO»
e /-8 0aJIOB — «XOPOILIO»
e 5-6 06aI0B — «yIOBJIETBOPUTEIHHO
e MeHee 5 0amIoB — «HEYJOBIETBOPUTEIBHOY

2.2. TemaTuka 10kJ1a/10B (pedepaTon)

Tema 1.1. buosornst kak Hayka. O0mas XapaKTePUCTHKA KU3HH
CoBpemeHHbIe HalpaBIeHUs] OMOJIOTHYECKUX UCCIIEeI0BaHUI.
OmnpeneneHne NOHIATHS «OKU3HbY»: UCTOPUS U COBPEMEHHBIE MIOJXOBI.
CpaBHUTENBHAS XapAKTEPUCTUKA )KUBOW U HEKUBOW MTPUPOJIBI.
3HavyeHre OMOJIOTHYECKUX 3HaHUI B MOBCETHEBHOM JKU3HU YEJIOBEKA.
Posb Guonoruu B pa3BUTHH METUIMHBI U 3PaBOOXPAHEHUS.

koo

Tema 1.3. CTpykTYpHO-QPYHKIMOHATbHBIE GAKTOPHI HACTEICTBEHHOCTH
ITonsaTHE «ren»: 0T MeHaelns 10 HAlllUX JHEH.

CpasnutenbHas xapakrepuctuka JJHK u PHK.

I'eneTrnueckuii KO U €ro CBOMCTBA.

Ponbs MmyTanmii B 3BOJIIOIIMM U ATOJIOTUN YEIOBEKA.

['enetnyecku moguduiupoBanusie opraHu3Mel ('MO): onb3a u pucku.

orwdPE

Tema 2.3. OHTOreHe3 pacTeHni, ’)KUBOTHBIX U YeJI0OBeKa
1. CpaBHUTENBHBIN aHATU3 OHTOTEHE3a PACTEHUM, )KUBOTHBIX 1 YEJIOBEKA.
2. Kputnueckue nepuo/ sl B pa3BUTUH YeJIOBEKa. TepaToreHHbIe (pakTophl.
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3. BnusHue ankorosis, HUKOTHHA U HAPKOTUYECKUX BELIECTB HA pa3BUTHE ILJIOAA.
4. BnustHME SKOJIOTHYECKUX (PaKTOPOB HA SIMOPUOHATIBHOE PAa3BUTHE OPTaHU3MOB.
5. TpaHcnnaHTanus OpraHoB ¥ TKaHEH: OMOJIOTHUECKUE U ITUUECKUE aCIIEKTHI.

Tema 2.4. 3aKOHOMEPHOCTH HACIIEOBAHUS TPU3HAKOB

1. I'perop Menzenb: UCTOPUS )KU3HU U HAYYHOTO [TO/IBUTa

2. PenieHue reHETUYECKUX 33/1a4: OT IPOCTOTO K CIOKHOMY

3. HacnencrBeHHble 3a00J€BaHUs YEIOBEKA: T€HETUYECKHE MEXaHU3Mbl U BO3MOXKHOCTH
PO UITAKTUKH

4. B3aumojelicTBUE TEHOB: KaK OJMH IIPU3HAK 3aBUCUT OT MHOTUX I'€HOB

5. 'eneruka nona u HacieAOBaHUE, CICILIEHHOE C TIOJIOM

Tema 3.3. IIpoucxoskaenne 4ejaoBeKa — AaHTPOINOTeHe3

. Heanpepranplpl: Hallu «JIBOXOPOHBIE OpaThs» UM IPEIKU?

Ponb Tpyna B IpOMCXO0KAECHUH YEIOBEKA: OT KaMHS 10 KOMIIBIOTEPA

. JleHucoBCKHMI1 4enoBeK: OTKphITas B X XI Beke BETBb 4esl0oBeUECTBA

. OBOJIIOLMS MO3Ia YEJIOBEKA: OT aBCTPAJIONUTEKA 10 KPOMAHbOHIIA

. 3aceneHue YeI0BEKOM Pa3yMHbIM IJIAHETHI: BEJTMKNE MUTPALIUU IPEBHOCTU

gAwWN P

Tema 4.4. Bausinne aHTponoreHHbIX GakTopoB HA Ouochepy
1. TI'moGanbHOE MOTEIUICHHE: MU(BI, pEATbHOCTD M IMOCASACTBUS ISl Onochepsl
2. 3arpsizHeHHe MHPOBOTO OKeaHa: BEIIMKOE THXOOKEAHCKOE MYCOPHOE MSTHO M JIPYTrHe
YIPO3bI
VYTpaTa 6Mopa3Ho00pa3us: MIeCTOe MaCCOBOE BEIMUPAHHUE BUIOB
. KucnorHble 1o au: mpUYHHbI, MEXaHU3MBI U TIOCIICACTBUS ISl KOCUCTEM
. DKOJIOTUYECKUE TTOCIIEICTBUS yPOAHU3AIUH: TOPO/Ia KaK HOBBIE IKOCHCTEMBI

SN

Tema 5.1. BHOTEXHOJIOTHH B KH3HH KaKI0Ir0

1. Yto MbI enuM? BUOTEXHOJIOTUYU B IPOU3BOCTBE MPOIYKTOB MUTAHUS

2. JlexkapcTBa, KOTOpbIE CO3/1aIH OaKTepuu: OMOTEXHOJIOTUU B COBPEMEHHON MEAUIINHE
3. buorexHoNOTMs B BAaHHOM 1 Ha KyXHe: ()epPMEHTHI B HAIICH KU3HH

4. Mycop, KOTOpBIH MbI IPOU3BOJUM: OMOTEXHOJIOTHSI Ha CTPake 3KOJIOTUU

5. Kucnomosnounble npoayKThl: OMOTEXHOJIOTHS Ha HAIlIEM CTOJIe
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3. UudopmanuonHoe odecriedeHue peajn3aluu NporpaMmmbl
3.1. OcHoBHbBIE MEYATHEIE U3AAHUSA

1. buonorus: 10 knacc / B.B. Ilaceunuk. - 7-e u3z., crep. - M.: [Ipocsemenue, 2025. -
223 c.: un. - (Jluaus xusuan). - bubmuorp.: ¢. 200. - ISBN 978-5-09-120185-7_

2. buonorus uenoBeka: yueOHuK nis By30B / B. . Makcumos, B. A. Ocranenko, B. /1.
®omuna, T. B. Unnonurosa ; nmox penakmueit B. 1. MakcumoBa. — 2¢e usn.,crep. — CaHKT-
[TerepOypr: Jlanb, 2023. — 364 c.

3. Bacubesa E. E. ['eHeTnka yenoBeka ¢ OCHOBaMH MEAMIIMHCKON reHeTHKu. [locodue
o pemreHuto 3aga4d: yaeonoe nocoodue aiis CIIO / E. E. BacunseBa. — 6e uzg.,ctrep. — CaHKT-
[TeTepOypr: Jlans, 2024. — 92 c. 3. Epemuenko, O.

4. 3. bwuonorusa: yuyeHue o Oumocdepe: yueOHOe TmocoOMe I CPEAHETO
npodeccuonanbHoro oopazosanus / O. 3. Epemuenko. — 3-e u3a., nepepad. u gon. — MockBa:
N3patensctBo FOpaiit, 2022. — 236 c.

5. Kapenuna K. A. Acummerpus Mo3ra ¥ MaTEPUHCKO-ACTCKHE B3aWMOOTHOIICHUS
miekonuraromux: MmoHorpadus / K. A. Kapenunna, A. H. I'unes, E. b. Manamuyes. — 2e usn.,
ctep. — Cankr-IlerepOypr: Jlanp, 2022. — 204 c. Ky3nenosa T. A. O6wmas Ouosorus: yuedHoe
nocob6ue ans CIIO / T. A. Kysuenona, 1. A. baxxenoa. — 2e uzn.,crep. — Cankr-IletepOypr:
Jlans, 2021. — 144 c.

6. Kyprys P. B. 'eneTuka uenoBeka ¢ OCHOBAaMHU MEIMIIMHCKOW T€HETHKHU: yueOHOe
nocobue mist CIIO / P. B. Kypry3,H. B. KuceneBa. — 4e usn., crep. — Cankr-IlerepOypr:
Jlanp, 2023. — 176 c.

7. Jleonosa I'. I'. buomnorus: yae6Hoe mocobue mnst CITO /T'. T'. JleonoBa. — 2e u3n.,
ctep. — Cankr-IletepOypr: Jlans,2023. — 172 c.

8. IlaBmoBa, E. W. Dkonorus: y4eOHMK W TPAKTUKYM JUII  CPEIAHETO
npodeccuonabHoro obpaszosanus / E. W. [TaBnosa, B. K. HoBukoB. — MockBa: M3nareascTBo
FOpaiit, 2022. — 190 c;

9. [TIlaceunuk B.B., Kamenckuii A.A., PyoroB A.M. u apyrue buonorus /Ilon pen.
[Taceunnka B.B. AknmonepHoe obmiectBo «M3maarensctBo «IlpocBemenne». — 2024. — 272 c.

10. ITonomeea O.A. OUBHKO-XMMHYECKHE METOABl HCCIENOBAHUS U TEXHUKA
nabopaTopHbIX paboT : yueoHoe mocoome minsa CIIO / O.A. TlomomeeBa. — 4e uza.,crep. —
Cankr-IlerepOypr : Jlans, 2023. — 108 c.

11. Teitnop M. buonorus: 8 3 1. T. 3 / . Tewnop, H. I'pun, Y. Crayr ; noxn pen. P.
Comnepa ; nep. 3-ro anri. uza. — 14-e uza. — M. : JlaGoparopus 3Hanuii, 2022. — 451 ¢

12. Tetinop /1. buonorus: B 3-x Tomax. — M.: JlabopaTopus 3uanuii, 2021. — 2021 c.

13. TepemoB A.B., IlerpocoBa P.A. buosnorus. buonornueckue cucremsl 1 mporeccsl //
OO61recTBO ¢ orpaHUYeHHOM 0TBeTCTBeHHOCTRIO «OL MHemo3unay. — 2024. —399 ¢. 19

14. Tynsaxosa O. B. buonorus. YueOHoe nocoobue. — M.: [Qupexrtmenua [Tabmumunr,
2020. — 450 c. 14. Tynsaxosa O. B. M30panubIie BOIpock o01iei ouosiorun. YdeOHoe ocodue.
— M.: lupextmenna [TaGmumunr, 2020. — 147 c.

3.2. OcHOBHBIE 3JIEKTPOHHbIE U3IaAHUS

1. Bepxomenuea, lO. II. buonorms: yuebnoe mocobue mis CIIO / 10. IL
Bepxomennesa. — Caparos: I[IpodoOpazosanne, 2020. — 146 c. — ISBN 978-5-4488-0651-3.
— TexcT: anextponnsiit // Lludposoit obpazoBatenbublil pecypc IPR SMART: [caiir]. — URL:
https://www.iprbookshop.ru/91854.html (mata obpamenus: 26.06.2023). — Pexum noctyna:
JUISL aBTOPU3UD. MTOJIb30BaTENEN

2. Tynsakosa, O. B. buonorus: y4ue6nuk mis CIIO / O. B. TynskoBa. — Caparos:
[Tpodobpazosanme, 2020. — 450 c¢. — ISBN 978-5-4488-0746-6. — Tekct: 37IeKTpOHHBIH //
[Mudpooit 00pa3oBaTeNbHBIH pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/105785.html (mara obpamenus: 26.06.2023). — Pexum pocryna:
JUIS aBTOPHU3HP. MOJIb30BaTeNeH

3. Jleonona, I'. I'. buonorus / I'. T'. JleonoBa. — 2-¢ u3x., ctep. — Cankr-IleTepOypr:
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http://catalog.ncfu.ru/catalog/nvn?PLAIN+000001+0150D3

Jlans, 2023. — 172 c¢. — ISBN 978-5-507-45744-1. — Texkct: 51eKTpoHHBIH // JlaHb:
ANIEKTpOHHO-OMOMMoTeuHass cucremMa. — URL: https://e.lanbook.com/book/282434 (nmata
obparmenus: 26.06.2023). — Pexum goctyna: AJiss aBTOPHU3. MOJIb30BaTEICH.

4. Bunnuk, B. K. buonorus: yueOno-meromuueckoe mocobue / B. K. Bunamk. —
Hwxuuit Hosropoa: HHI'Y um. H. W. Jlo6auyeBckoro, 2021. — 189 c¢. — Tekcr: snekrpoHusiii //
Jlanb: anekrponHO-OuOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/283136 (mata
obparmenust: 26.06.2023). — Pexum goctyna: AJiss aBTOPHU3. MOJIb30BaTEICH.

3.3. lonoJTHUTeIbHbIe HCTOYHHKHI

1. http://www.eco.nw.ru- BHemikonbHas 5KOJIOTHS;

2. http://college.ru/biologiya/- Buomnorust B OTKPBITOM KOJUIEKE

3. http://webelements.narod.ru - WebElements: oHaiiH-ClIpaBOYHUK ~XUMHYECKUX
3JIEMEHTOB

4. http://all-met.narod.ru - 3anumarensHas buonorus: Bce 0 MeTasiax

5. https://infourok.ru/

6. https://resh.edu.ru/
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