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1. losicHuTeIbHAS 3aIIUCKA

JlaHHBIE METOAMYECKUE YKA3aHUs NIPEAHA3HAYAI0TCS I OKa3aHUs ITIOMOILHU CTYACHTaM B
BBINOJIHEHUH MTPAKTUYECKHUX paboT 1Mo yueOHOH nuctuminae «buonorusy.

B Xonme mpakTHdeckux 3aHATHHA, Kak OAHOM M3 (OPM CHCTEMAaTHYECKHX Y4eOHBIX
3aHATUH, o0ydJaromuecs NpuoOpeTaT HE0OXOAUMbIE YMEHHS M HABBIKU 110 TOMY WJIH HHOMY
pas3zeiy u3y4aeMou JUCLUILUINHBL

OO11ue neau NpakTUYECKOro 3aHATHS CBOAATCS K 3aKPEMJICHUIO TEOPETHUECKUX 3HAHUH,
Oonee TIIIyOOKOMY OCBOCHHIO YK€ HMEIOIIUXCA y OO0y4arollMXcs yMEHUH U HaBBIKOB U
OpUOOPETEHUI0 HOBBIX YMEHMH M HABBIKOB, HEOOXOIUMBIX MM JJIsI OCYLIECTBICHMS CBOEH
npoeCCUOHATBHON IEeATEIFHOCTH M COCTAaBJISIONIMX KBaJH(HUKAIMOHHbIE TpeOOBaHUS K
CIIELIUAIIUCTY.

OCHOBHBIMU 337JauaMy IPAKTUUECKUX 3aHATUH SIBISAIOTCS:

* yry0JIeHHE TEOPETUICCKON U IPAKTHYECKOM MOATOTOBKH;

* npulIMKeHne yaeOHOro nporecca K peajibHbIM YCIOBUSAM pabOThl TEXHHKA,

* pa3BUTHE MHMLMATHBBI MU CAMOCTOSATEILHOCTH OOYYAOLIMXCS BO BPEMs BBIIOJIHEHUS
VMU IPAKTUYECKUX 3aHATHH.

[IpakTnueckue 3aHATHsS CrPYNIMPOBaHbBl IO T€MaM IMPOrpaMMbl Kypca MU COIEpKar
PEKOMEHIallMM 110 BBINOJHEHUIO 3aJaHUM, 3aJa4d, KOHTPOJIBHBIE BOIPOCHI IS IPOBEICHHUS
IIPaKTUYECKHUX 3AHATHH.



Pasznea 1. KiieTtka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIIA KUBOTO

Teme 1.2. CTpYKTYPHO-(PYHKIHMOHAIbHASL OPraHU3AHUS KIETOK

IIpakTnyeckoe 3ansaTue Ne 1

Tema 3anaTusa: KierouHas teopus. TUIBl KIETOYHOM OpraHU3alMU: IPOKAPUOTUYECKUN U

syKapuoTHuecKuid. OHOKIETOYHBIE U MHOT'OKJIETOUHBIE OPTraHU3MBI.

Hear 3anaTHsA: M3yduTh OCHOBHBIE MOJIOXKEHHUS KieTtouHod teopuu T. IlIBanna u M.

[InelineHa, 03HAKOMUTBHCS C TUITAMU KJIETOYHOM OpraHU3aluu.

IIpnoOperaeMble yMEHUS U HABBIKU:

- OcymecTBasaTh NPOGHECCHOHATBHYIO NIEATEIbHOCTh B YCIOBUSX OOHOBIEHUS €€ Iienel,

COIEp)KAHUsSA, CMEHBI TEXHOJIOTUI;

- CpopmupoBaTh 3HaHUS O CTPOCHUH PA3HBIX THUIIOB KIIETOK.

IMopsi10K U METOAMKA BHINOJIHEHUS 32 JaHUIA:

3apanme 1. IlepeurciuTe OCHOBHBIE IOJOXKEHUS KIETOYHOM Teopuu. Kakue OTKpbITHA
CHocoOCTBOBAIM (POPMUPOBAHUIO KJIIETOYHON TeOpUH? YKaXHUTe MMEHA YUEHBIX U UX BKJIAJL.
3aganme 2. l3yunte OCHOBHBIE THIBI KJIETOYHOW OpraHM3alUM. 3aluIInTe OCHOBHbIE
(GYHKIMM OPraHOMIOB SYKapUOTUYECKOW M NMPOKAPUOTUYECKON KJIEeTOK. Pe3ynbraThl opopMuUThH
B Buze Tabmum 1.1, 1.2.

Ta6auna 1.1 - Crtpoenue u pyHKINN OpPraHOUIOB IPOKAPUOTUYECKOMN KIETKH

OcHOBHbBIE OPraHOM/IbI Crpoenne DOyHKIMHU

1. IImrTomiazma

2. HuTomiaazmaTuyeckasi
MemOpaHa

IMC

Snpo

MuToxoHapum

Puodocompbl

JInzocompbl

3
4
5
6. Anmapar I'oabaxu
7
8
9

Kiero4Hblii meHTp

10. Kiterounasi creHKa

11. PuGocomsbl

12. IliaacTuabl
(Xs1opomiacrsl,
Xpomomiactsl,

JleiikoniacTol)

Ta6auua 1. 2 — Crpoenue u GyHKIUU OPraHOUAOB MPOKAPUOTUUECKOMN KIIETKU

OcCHOBHBIE OPraHON/BI Crpoenne DyHKIUH

1. Huromnazma

2. HuTomaazMaTuyeckas
MeMOpaHa

3. KuerouyHasl cTeHKa

4. Kamncyaa




5. Pub6ocoMbIl

6. HykJeoun

7. OpraHouabl JIBUKEHUS
(KTYTUKH, ITHJIH)

3ananue 3. M3yunre HekneTounyo Gopmy xu3Hu. Uto Takoe Bupychl? KakoBbl UX OCHOBHBIC
XapaKTepUCTHUKU M TOYEMY HUX HE CUUTAIOT JKUBBIMH OpraHu3mMamu? 3apUCyHTE CTpOEHUE

BUPYCHOM KIJIETKHU.

3ananmue 4. 3anonnute Tadbnuiy 2.1 «XapakTepHble 0COOCHHOCTH BUPYCOBY.

Tab6auna 2.1 — XapakTepHble 0COOEHHOCTU BUPYCOB

CxoacrBo c skuBbIMH | OTIHYHE oT kuBbIX | Cnenuduyeckue 4YepThl
OpraHu3MamMu OpPraHu3MoB

1.

2.

3.

3aganue S. [IpuBenuTe npuMepbl OCHOBHBIX BUOB BUPYCHBIX U OaKTepUaIbHBIX 3a00JI€BaHUM.

VYKakuTe OCHOBHBIE 0COOEHHOCTEHN IMPUMCHCHUA AHTHOHMOTHKOB.

Od¢opmiienue oryera:
OTyeT N0MKEeH CONEePKaTh:

1.

2.
3.
4.

HasBanue TeMbl IpakTH4ecKoi paboTsl;

Lens paboTsr,

BremogHeHHBIC IMMPAKTUYCCKUC 3alaHUA
3axroueHue (BbIBOBI IO MPaKTUYECKON padoTe).

I[0Maumee 3aJlaHHuE:

1.
2.

©o ok~ w

N3y4uTh OCHOBHBIE OJIOKEHUS KJICTOYHOM TEOpHH;

M3y4uTh OCHOBHBIE THIbBI KJIETOYHOW OpraHU3alllM, 3HaTh CTPOEHHE O (DYHKIMH
OpPraHOUJIOB JJAHHBIX TUIIOB KJIETOK;

3apucoBaTh JKUBOTHYI0/0aKTepHUalbHYIO KJIETKY (Ha BBIOOD), YKa3aTh OPTaHOU/IbI;
N3yunTh HEKIIETOYHYIO ()OPMY JKU3HH, 3apPUCOBATH CTPOCHUE BUPYCHON KIIETKH;
Jlatb onpenienieHre NOHITHIO «OaKTepuodarn»;

[IpuBecTu npumMepbl BUPYCHBIX U OaKTepHaIbHBIX 3a00J1€BaHUM.

OcHOBHbBIC HCTOYHUKH HH(OPMaALINH:

1.
2.

Koncnekr nekuuu;

KoncrantuaoB B. M. Obmas 6uosnorus : yuebnuk mis CIIO B. M. KoncranTHHOB,
A. T. Pe3anos, E.O.®aneeBa; o pen. B.M.KoncrantunoBa. — 5-e u3., crep. — M.
: Usnatenbckuii nentp << Axagemus>>, 2008. — 256 c.

Kysnemnora T. A. O6mast 6uonorus : yueoHoe mocodue mist CI1O / T. A. Ky3nerosa,
U. A. baxxenoBa. — 2e u3g.,crep. — Cankr-IletepOypr : Jlans, 2021. — 144 c.

IIpakTnuyeckoe 3ansitne Ne 2 mo Teme: «M3yueHue CTPOeHUS] PACTHTEIbHOH M
sKMBOTHOH KJIETKH I0J MHKPOCKOIIOM»
Leab padoThI: O3HAKOMUTHCS C OCOOCHHOCTSMH CTPOCHHS KJIETOK pacTeHUul u

KUBOTHBIX OPraHU3MOB, ITOKAa3aTh NPUHIUIIKMAJIBHOC CANHCTBO UX CTPOCHUA.

IIpuoOperaeMblie yMEHUS U HABBIKH:




- OcyuiecTBIATh MPO(ECCHOHAIBHYIO JESITEIbHOCTh B YCIOBUSAX OOHOBIIEHUS €€ 1ieneld,
COIEP)KAHUSA, CMEHBI TEXHOJIOTUH;

- [IpuoGpecTt HaBBIKK TaOOpaTOPHOH pabOThI, chopMUPOBATH 3HAHHS 00 OCOOEHHOCTSIX
CTPOCHUS PA3HBIX TUIIOB KJICTOK

OO0opynoBanme: KOXHIA YEUIyH JTYKOBHUIIBI, SMUTEIUAIBHBIE KIETKHM U3 MOJOCTH pTa
YeJI0BeKa, MUKPOCKOII, yailHas JIOKeukKa, NOKPOBHOE M NPEAMETHOE CTEK/a, CUHME YEepHUIIA,
Hon, TeTpaab, pydyka, NMPOCTOM KapaHpaaul, JuHeika. Pabora BbIMONHAETCS MO BapuUaHTaM,
KOTOpbIE HAa3HAYaeT MPEMoAaBaTellb.

Iopsaok 1 MeTOAUKA BBINIOJIHEHUS 32 JAHMIA:

1. Otnenute OT Yenryu JIyKOBUIIBI KYCOUEK MOKPBIBAIOLIEH €€ KOXKHUIIbI U TTOMECTUTE €ro
Ha IIPEIMETHOE CTEKJIO.

2. Hanecute kamenpky cliaboro BOJHOTO pacTBOpa Homa Ha mpemnapar. Haxpoiite
npenapar MOKpPOBHBIM CTEKIIOM.

3. CHUMHTE YaliHOH JI0)KEYKOI HEMHOT'O CJIU3H C BHYTPEHHEH CTOPOHBI IIEKH.

4. [lomectute cnu3b Ha MPEAMETHOE CTEKJIO M TMOJKpachTe pa30aBIeHHBIMU B BOJE
cuHuMH yepHuwiIamu. Hakpoiite npenapaTt mOKpOBHBIM CTEKIIOM.

5. PaccmoTtpuTe 00a mpemnapara mo; MUKPOCKOITOM.

6. Pesynbrarel cpaBHeHUs 3aHecUTe B Tabumiy 1 u 2.

7. Cnenaiite BBIBOJ O MIPOJIETIaHHOM padoTe.

Bapuant Ne 1

Tabnuma 1 - CxoacTBa U OTAMYUS PACTUTEIHHON U )KMBOTHOM KIIETKH

CxoacrBa OT1ianuns
Bapuant Ne 2
Tabnuia 2 - CpaBHUTENbHAS XapAKTEPUCTUKA PACTUTENBHOMN U )KUBOTHON KIJIETKUY
Kiaerku Huronnazma| SAapo IlnoTHada KiaeToOUYHAA IlnacTuapl
CTE€HKA
Pacturensuas
JKusortnas

B xome mpoBeneHust abopaTOpHOM pabOTHI CTYINEHT AOKEH HAay4YHThCS: paboTaTh C
MHUKPOCKOTIOM U W3TOTOBJISTH TIperaparhl; CBA3bIBaTh (DYHKIMHM OpPraHOUJOB KJIETKU C
(U3HONIOTHUECKUMHU TIPOIIECCaMU, TPOTEKAIONUMHU B HEW; CaMOCTOSITENIbHO M3Yy4aTh CTPOCHHUE
KJIETKH; BJIa/IeTh TEPMUHOJIOTUEH TEMBI.

Odopmienue oTuera:

OTyer noJKEeH CoIepKaTh:

1. Ha3Banue TeMbl IpakTUYECKON pabOTHI;

2. llens paboThr,

3. BrInonHeHHbIE TPAKTUYECKUE 3aAaHUS

4. 3akmoueHue (BBIBOJBI O IPAKTHYECKOH paboTe).

OcHOBHbIE HICTOYHUKH HH(pOpMaIIUM:




1. KoHCneKT JeKIuy;

2. Koncrantunos B. M. O6mas 6uonorus : yueonuk ans CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®aneeBa; no pen. B.M.Koncrantunosa. — 5-e¢ uzz., crep. — M. :
W3narenbckuit nentp <<KAxagemus>>, 2008. — 256 c.

3. Ky3nenora T. A. O6mas 6uonorus : yueonoe nmocodue mist CI1O / T. A. Ky3nemnosa,
N. A. baxxenoBa. — 2¢ u3n.,crep. — Cankr-IletepOypr : Jlans, 2021. — 144,

Tema 1.4. OOMeH BelecTB U NpeBpalleHue JHEPIUU B KJIeTKe
IIpakTuyeckoe 3ansitue Ne 3

Tema 3anaTusi: Marpuunslie mpoiiecchl B KiieTke. buocunres 6enkoB. Pemienue 3amau Ha
OIpE/IeNICHUE TI0CIIE10BATEIILHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae U3MEHEHUS
nocienosarenbHocTy Hykieotunos JJHK.

Hean 3ansiTus: M3ydnTh CTpoeHHE OCHOBHBIX BUAOB HyKJIemHOBbIX kucioT: JJHK, PHK,
XpOMOCOM. M3y4nTh OCHOBHBIE MAaTPUUHBIE IPOLIECCHI B KJIETKE: peIIMKaIus, OMOCHHTE3 OellKa,
penapanus, TeHETUYECKUI KO U ero cBoicTBa. Il03HaKOMUTBCA ¢ OCHOBHBIMY THIIAMM 337a4 Ha
ONPEAEIICHUS MOCIEI0BATEIIBHOCTEN TPUILIIETOB, KOJIOHOB U aHTUKO10HOB JIHK 1 PHK.

IIpuoGperaemblie yMeHUsI U HABBIKHU:

- OcymecTBiATh MPO(HEeCCHOHATBHYIO JEATEIBHOCTh B YCIOBHAX OOHOBIICHHS €€ Iiernei,
COAEp)KaHUsA, CMEHBI TEXHOJIOTUI;

- CpopmupoBaTh 3HaHUS O CTPYKTYPHO-(DYHKIIMOHAIBHBIX (paKTOpax HACIEJCTBEHHOCTH

IIpopoxuTEeIbHOCTD 3aHATHSA: 2 Yaca.

IHopsaaok ¥ MeTOAMKA BBINOJIHEHUS 32 JaHUN:

3ananme 1. Yro Takoe metabonusm? Kakue Buabsl MeTabonnu3ma Bbl 3HaeTe?

3apnanme 2. Ilepeuncnurte »Tambl OWOCWMHTE3a OeiKa. YKaXHUTE I KaKIOTO dTamna
OCHOBHBIE NPOIIECCHI.

3aganue 3. Jlaiite omnpeneneHue TMOHATHIO «HYKIEHMHOBBIE KHUCIOTh). (CocTaBbTe
cpaBauTENbHYIO XapakTepuctuky JJHK n PHK. PesynbTars! BHecuTe B Tabnuiy 3.1

Tab6aunna 3.1 — CpaBHutensHas xapakrepuctuka JJHK n PHK

Ipusnaku JHK PHK

MecTOHAXO0:KIEeHNEe B
KJIeTKe

Poan

Ctpoenue

Monomepsl

3aganue 4. 3anumnTe ONpeneIeHUs] OCHOBHBIX T€HETUYECKMX TEPMUHOB: XpPOMOCOMA, I'€H,
KapHOTHII, TeHOTHII, (PEHOTHUII, TOMOJOTMYHbIE U HErOMOJOTMYHbIE XPOMOCOMBI, TallJIOUHBI U
JTUIUIOUAHBIN HA0Op KIIETKH.

3apanue 5. Jlaitite onpeaeneHue NoHATHIO «[ €HETUUECKUIA KO U 3alHUIIUTE €r0 OCHOBHBIE
CBOMCTBA.

3ananme 6. Ilepeuncinre OCHOBHBIE MAaTPHUYHBIE IPOILECCHI, MPOUCXOIAIIME B KIETKE.
[TonpoOHO onuIIKTe CTaAUK OMOCUHTE3 OeTKa.

3aganue 7. Pemnre 3a1aun Ha ONpEENICHUs MOCIEI0BATEIILHOCTH TPUILIETOB, KOJOHOB U
antuxozoHoB JIHK u PHK, ncnons3yro tabnuiy renerndyeckoro koja. (3agauum Ha OMOCHHTE3
Oenka):




3aoaua 1. Jlan ydactok MarpudHoul (Tpanckpubmpyemoit) nenu JIHK: AAT-AI'T-T'LT -
TTT-LAT. Omnpenenure mnocnenoBarenbHocTh kKogoHoB WPHK, antukomonoB TPHK wu
AMUHOKHUCIIOTHYIO  IOCJICJIOBATENIbHOCTh CHHTE3MPYEeMOTO Oellka, HCIOJIB3ysd  Ta0JHIly
TEHETUYECKOTO KOJIa.

3a0aua 2. ®parment uenu uPHK wunMeer mnocnenoBaTenbHOCTh  HYKJIEOTHAOB:
HUIALLITTIATYA. Onpenenure mociaenoBaTelbHOCTh HyKJIeoTunoB Ha JIHK, aHTHMKOIOHBI
TPHK u mocienoBarenbHOCTh aMHUHOKHCIOT BO (PparMeHTE MOJICKYJbl O€lKa, HCIOJIb3Ys
Ta0IMIly TEHETHYECKOTO KOJIa.

3aoaua 3. [TocnenoBareabHOCTH HYKJICOTH]IOB (dbparmenTa 1enu
JHK AATTTHAITTHALTHA. Onpenenute mnocienoBaTeabHOCTh HYyKJIeoTunoB B H-PHK,
AMHHOKHUCJIOT B IMOJMIEHTUIHOW Lend. YTOo mpou30MAEeT B NOJMUIEHNTHIE, €CIU B PE3YJbTATE
MyTalli BO (pparMeHTe reHa BBIMAJAET BTOPOH TpHILIET HyKiIeoTun0B? Mcmonb3yiiTe Tabmuiry
TeHT.KOA.

Fesernueckui ko (MPHK)

Aepsoe Bropoe ocHOBaHue Tpetia
OCHOBaHue OCHOBaHue
Y U A r

Der Cep Twp Linc Y
y Oen Cep Twp Lnc L
Nen Cep — - A
Nen Cep - Tpu r
Nen Mpo rac Apr Y
m Nen Mpo ric Apr Y
Nen Mpo 4 Apr A
Nen fMpo rnH Apr r
Mne Tpe AcH Cep v
A ne Tpe AcH Cep U
Wne Tpe Nus Apr A
MeT Tpe Nuz Apr r
Ban Ana Acn Fan ¥
r Ban Ana Acn nn U
Ban Ana ray an A
Ban Ana rny nu I

Pucynok 1 — Tabnauma reHeTHYECKOro Koaa

Od¢opmiienue oTuera:

1. Otuer noymKeH colepxarb:

2. Ha3BaHue TeMbl IPAKTHUECKON pabOTHI;

3. Llens paboTsr;

4. BBITOITHEHHBIE TPAKTHYECKHE 33 JaHHS

5. 3akmroueHue (BBIBOJIBI IO MPAKTHYECKOM paboTe).

JomaiHee 3aganue:
1. I3yuyuTh OCHOBHOW TEOPETHUYECKUN MaTepuan MPaKTHUEeCKOH padOThl: TEPMHHBI H
OTIpEEIICHUSI.
2. BblyuuTh CBOICTBA T€HETHUECKOTO KOJA.
3. PazobOparbcs ¢ anropuTMOM pelieHus 3a71ad Ha OnocHHTE3 Oenka B KIIETKe.
OcHOBHbBIE HCTOYHUKH HHpoOpMaIMK:
1. Koncnext nexmuu;



2. KoncrantunoB B. M. OOmas Owomormss : yueOHuk i1 CIIO B. M.
Koncrantunos, A. I'. Pezanos, E.O.®aneesa; no pea. B.M.KoncrantunoBa. — 5-¢ u3j., crep.
— M. : U3narenbckuii neHTp «Akagemusy», 2008. — 256 c.

3. KysnemoBa T. A. Oo6mas Ouonorus : ydeOHoe mocodme mis CIIO / T. A.
Kysznenona, 1. A. baxxenoBa. — 2e usn.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c.

Tema 1.5. ’)Kuznennblit yuk1 kjiaerku. Murtos. Meiio3

IIpakTuyeckoe 3ansiTHe Ne 4 1o Teme: «/KM3HeHHBI UK KJIeTKH. MuUTO03.
Meiio3».

Henp padorbr: Ilo3HakoMuTbCS C OCHOBHBIMU mHporeccamu Mwurto3a m Meiio3a.
Hayuurtbcs pemiath THIIOBBIE 32/1a4H 110 JaHHOI TeMe.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcymecTBsATh NMPOGECCHOHATBHYIO JESITEILHOCTh B YCIOBHUSIX OOHOBIIEHUA €€ 1eseH,
COJIepKaHUs1, CMEHBI TEXHOJIOTHIA;

- I[IpnoOpecTn HaBBIKK J1AOOPAaTOPHOU pabOThI, CHOPMHUPOBATH 3HAHUS 00 OCOOCHHOCTSIX
MHUTOTHYECKOT0 U MEMOTUYECKOIO AETICHUH.

IIpono/KkuTEeIbHOCTD 3aHATHA: 2 Yaca.

Ilopsinok u MeTOAMKA BBINIOJTHEHUS 3aJaHUI:

3agaua Nel.

XpOMOCOMHBIN HAa0Op COMATHYECKUX KJIETOK peyHoro paka paBeH 116. Ompenenute
XpOMOCOMHBIN Habop u uncio mosiekyn JJHK B ogHoM 13 ki1eTok B mpodaze MuTo3a, B Metadase
MUTO32a U Tesnodasze MuTo3a. [losicHuTe, Kakue mpolecchl MPOUCXOAIT B 3TH NEPUOJIbI U KaK OHU
BIUAIOT Ha u3meHenue uncia JJTHK u xpomocom.

3agaua Ne2.

O6mas macca mosiekyn JJHK B 46 xpomocomax siipa COMaTHUECKOW KJIETKH UeJIOBEeKa
cocraBiseT 6°10-9 mr. Onpenenute, yeMy paBHa macca Bcex Monekyn JIHK B snpax B KoHue
uHTepdaspl, KoHIlE Tenodassl Meiio3a | u renodaszel meioza II. OTBeT noscHuTe.

3agaua Ne3.

XpOMOCOMHBII HabOp COMaTHYeCKUX KJIETOK TIIeHulbl paBeH 28. Onpenenure
XpOMOCOMHBIN Habop u yncio mojekyn JJHK B kneTkax cemsizauarka nepej HauajaoM Meno3a, B
KoHIle Tenodassl Mero3a 1 u Tenodassl Melo3a 2. OObACHUTE, KaKue MPOLECCHl MPOUCXOIAT B
9TH NEPUOJB] U KaK OHU BIMAIOT Ha u3MeHeHus uncna JJHK n xpomocom.

3agaua Ne4.

B knerkax ogHOro M3 BUAOB IMIIEHUIBI COAEPKUTCA 28 XpoMocoM. OIpenenuTe 4nucio
xpomocoM u monekyn JIHK npu oOpazoBaHuM NbLIbIE B THIUMHKE Ha CTaAuAX mpodassl Meio3a
1, mpodassl 2 u Tenodassl Meiio3a 2. OOBSICHUTE MOJIYYEHHbIE PE3YJIbTATHI.

3) B xonie tenodassl 2 4UCIO XPOMOCOM paBHO 14(0JHOXPOMATHAHBIE XPOMOCOMBI),
yucno monekyn JIHK paBuo Toxe 14.

3agaua NeS.

XpOoMOCOMHBII HabOp COMaTHMYECKMX KJIETOK HIIeHHIbl paseH 28. Omnpexpenurte
XpoMOCOMHBIN Habop u uncio monekyn JJHK B ogHON U3 KIIETOK cems3adaTka repes HayaaoM
Mmeiio3a, B aHadase meiiosa I u anadasze meiiosa II. O0bsicHUTE, KaKKe MPOLECCH MPOUCXOAAT B
ATH MEPHOJIbI U KaK OHU BIUSIOT Ha n3MeHenue yucia JJHK u xpomocom.

3agaua Neé6.



B kietkax sngocnepma cemsiH auiauu 21 xpomocoma. Kak M13BMEHUTCS YUCIIO XPOMOCOM U
monekyn JIHK B xonie temoda3ssl meiio3al u meiio3a2 mo cpaBHEHHIO ¢ UHTEP(a30il y 3TOTo
opranusma? OTBET MOSICHUTE.

3amaua Ne7.

Kaxkoit xpomocoMHBIIl HAOOp XapakTepeH ISl KIETOK 3apOJIblllia U 3HI0CIIEpMa CEMEHH,
JUCTHEB LIBETKOBOTO pacTeHus. OObSICHUTE pe3yibTaT B KAKIOM CiIydae.

Odopmienue oTyera:

OT4YeT ODKEH COAepPIKaATh:

1. Ha3Banue TeMbl IpaKTUYECKON pabOTHI;

2. Uenb pabortsr,

3. BbINONTHEHHBIE MPAKTUYSCKUE 3aTaHUS

4. 3axmroueHue (BbIBOBI IO MPAKTHYECKOM paboTe).

OcHOBHbBIE HCTOYHUKH HHPOPMAIIUH:

1. KoHCIIEKT JIeKIINH;

2. KoncrantunoB B. M. O6miast 6uonorus : yueonuk st CI10 B. M. KoncrantuHos, A.
I'. Pe3anos, E.O.®aneera; mo pen. B.M.KoncrantunoBa. — 5-¢ u3z., crep. — M. :
N3narenbckuii nentp <<KAxagemus>>, 2008. — 256 c.

3. KysuernoBa T. A. O6mas 6uomnorus : yaeoHoe mocooue st CI1IO / T. A. Ky3Hemnosa,
U. A. baxxenoBa. — 2e u3g.,crep. — Cankt-IlerepOypr : Jlans, 2021. — 144,

Pa3nes 2. Ctpoenue u GyHKIMH OpraHu3mMa
Tema 2.2. @opMbI pa3MHOKEeHUsI OPTaAaHU3MOB
IIpakTuyeckoe 3ansaTHe Ne 5
Tema 3ansiTus: OpMbI pa3MHOKEHHSI OPraHU3MOB. becrionoe 1 noJIoBoe pa3MHOKEHUE. Busl
Oecnionoro pasmHoskeHus. [lonoBoe pazmHoxkeHue. ['amerorenes y ;kuBoTHbIX. CriepMaToreHes
u ooreHes. CTpoeHHe MOJIOBBIX KIeTOK. OMIoJ0TBOpPEHHUE.
Heas 3auaTHA: V3y4nTh OCHOBHBIE (DOPMBI PA3MHOXKEHUS! OPraHU3MOB, 3Tallbl TaMETOreHe3a
(criepMaToreHe3a U 0OreHe3a y )KUBOTHBIX), CTPOCHHUE MOJIOBBIX KIIETOK.
IIpnoGperaembie yMeHHs U HABBIKH:
- OcyuiecTBIATh MPO(ECCHOHATIBHYIO AEATEIbHOCTD B YCIOBUSAX OOHOBIIEHUS €€ 1ieneil,
COJIEp’KaHusl, CMEHbBI TEXHOJIOTUI;
- CdopmupoBath 3HaHUA 0 (PopMax pa3sMHOKEHHUS OPTraHU3MOB
IIpoxo/ KU TEILHOCTH 3aHATHA: 2 Haca.
IHopsiiok 1 MeTOAMKA BBINOJHECHUS 3aaHUI:
3aganue 1. Uro Takoe pazmHoxkeHue? Kakue GopMbl pa3MHOKEHHSI Bbl 3HaeTe?
3ananme 2. [laiite onpenenenue nouaruio «becnonoe pasmMHoxxeHue». 3anoiaaure Tadnuiy 3.1.
Tabmuua 3.1 — @opmbl 6€CrOIOr0 pa3MHOKEHUS

®opma 6ecnoI0ro pa3sMHOKEHUS Oco0eHHOCTH pa3MHOKEHUS

1. lenenue

2. Cnopynsus

3. BereratuBHOE pa3MHOXEHHE

4. I[ToukoBaHue

5. ®parmeHTanus

6. KnonupoBanue




3ananue 3. [laiite onpenenenue noustuto «IlomoBoe pasMHox)eHUE. 3amoHuTe TabauIy 3.2
Tabmuua 3.2 — @opMbl TOJIOBOTO Pa3MHOKEHUS

C[)opMa IMOJIOBOI'0 Pa3MHOKCHUA OcobenHocTH Pa3MHOKCHUA

1. Konnroramnus

2. [TapTenorenes

3. CinugHue MOI0BEIX KIETOK
(OmnnonoTBOpEHUE)

3aganue 4. Uto Takoe ramerorene3? Kakue Buasl raMeToretdesa Bbl 3HaeTe?
3ananmue 5. [lepeuncnuTe OCHOBHBIE CTaIMM CIIEPMATOTCHE3a JKUBOTHBIX. 3apUCYHTE CTPOEHUE
CIEPMAaTO30M/1a U YKAKUTE €r0 OCHOBHBIE CTPYKTYPHBIE YaCTH.
CnepMaToreHe3 nMpoucXoUT B CEMCHHHUKAX M BKJIIOYAET YETHIPE CTAIUU: Pa3MHOXKECHHE, POCT,
co3peBaHue U (POPMUPOBAHHE:

1. Ilepuon pa3MHOXEHHUS -

2. Tlepuwon pocra -

3. Tlepuon co3peBanms —

4. Tlepmon popmupoBaHus -

3aganue 6. [IepeuncianTe OCHOBHBIE CTAN OOTE€HE3a KUBOTHBIX. 3apUCYITE CTPOCHHE
SUIEKIIETKUA U YKAKUTE €r0 OCHOBHBIEC CTPYKTYPHBIE YaCTH.
OBoreHe3 nMPOUCXOIUT B SUUYHUKAX U BKITIOYACT TPU CTAJUU: PA3MHOXKEHHUE, POCT U CO3PEBAHUE:!
1. Ilepuon pa3mMHOXKEHHUS -
2. Tlepwon pocra -
3. Tlepuox co3peBanwms -
3ananmue 7. Uto Takoe ortogorBopenue? Kakue Buibl ortogoTBopeHust Bol 3Haete? CocTaBbTe
CXEMY BHUJIOB OIUIOJIOTBOPEHHS.

Od¢opmienue oryera:

OTuer KOKEH CONEPKaTh:

HazBanue TeMbl mpakTU4ecKoi paboThl;
ens paboTsr,

BrinonHeHHbIe TPaKTHYECKUE 3aJaHUS

akrwdPE

3axroueHue (BbIBOBI IO MPaKTUUYECKon padoTe).
JdomaiHee 3aganue:

1. M3y4uTh OCHOBHOW TEOPETHUECKUN MaTepual MPaKTUIECKOM paboThl: TEPMUHBI U

onpeJIeICHUsI.

2. BbIyuuTb dTamnbl raMeTOTeHE3a KUBOTHBIX;

3. BBIy4nTh OCHOBHBIC BHJIBI Pa3MHOXCHHSI JKUBBIX OPTaHU3MOB.
OcHOBHBIC MCTOYHUKH MHPOPMALIUN:

1. KoHCnekT Jeknuu;

2. KoncrantunoB B. M. O6mas 6uonorus : yue6nuk mis CIIO B. M. KoncraHTHHOB,
A. T. Pe3anos, E.O.®azeeBa; no pen. B.M.Koncrantunoa. — 5-€¢ usf., crep. — M.
: I3natenbckuii neHTp «Akagemus», 2008. — 256 c.




3. Kyznenosa T. A. O6mas 6uonorus : yueoHoe nocobue 1 CIT1O / T. A. Ky3nenosa,
N. A. baxxenoBa. — 2e u3a.,crep. — Cankrt-IlerepOypr : Jlans, 2021. — 144 c.

Pa3nes 2. CtpoeHue u GyHKIIMHM OPraHU3Ma
Tema 2.3. OHTOreHe3 pacTeHui, ;)kUBOTHBIX U YeJIOBEKA

IIpakTuyeckoe 3ansaiTHe Ne 6 mo Teme: «OHTOreHe3 pacTeHUil, KMBOTHBLIX H
YeJ10BeKa

Ilesb padoThI: IO3HAKOMUTHCS C SMOPHUOHAIBHBIMU JJOKA3aTEIbCTBAMU
9BOJIIOLIMM OPraHUYECKOro MHpa.

IIpuodperaemMbie yMeHUSI 1 HABBIKHU:

- OcyuiecTBIATh MPO(ECCHOHANBHYIO JCSITEIbHOCTh B YCIOBUSAX OOHOBIECHUS €€ Iieneid,
COAEp)KaHUsA, CMEHBI TEXHOJIOTUI;

- [IpnoGpecTt HaBBIKK JTaOOpaTOPHOH pabOTHI, chopMUpOBATH 3HAHUS 00 OCOOEHHOCTSIX
OHTOI'€HEe3a KUBBIX OPraHU3MOB.

Ilopsitok U MeTOAMKA BbLITIOJTHEHUS 3a/1aHUIA:
3aganue 1. Paccmotpets puc. 3.1 - OMOpHOHaIbHOE Pa3BUTHE MTO3BOHOYHBIX KHUBOTHBIX.
3aganue 2. BBIABUTH 4epThI CXOACTBA 3aPOJIBIIICH YEIOBEKa U JPYTUX MO3BOHOYHBIX.

Pwba Canamasnpa Yepenaxa Kpaca Yenosex

Pucynok 3.1 — OMOproOHaATIbEHOE Pa3BUTHE MMO3BOHOYHBIX KUBOTHBIX
3ananue 3. 3anonHUTH Ta0IUILY 3.1, YIUTHIBAs] CTAUIO PA3BUTHS.
Tabnuma 3.1 - OcobeHHOCTH YMOpHOTEHE3a



OO0beKT u3yvyenmne CxoacrBa Paznuuusn

Pri0a

Pentunusa

Kpsica

YeoBek

Od¢opmiienue oTyera:

OTuer HOKEH CONEpKaTh:

1. Ha3Banue TeMbl IpaKTUYECKON pabOTHI;

2. llens paboThI,

3. BrInonHeHHbIE TPAKTUYECKUE 3aaHUS

4. 3akimoueHue (BBIBOJBI 10 IPAKTHUECKOM padoTe).

OcHoBHbIE HICTOYHUKH HH(pOpMaIIUM:

1. KoHCHeKT JIeKIH;

2. Koncrantunos B. M. O6mas 6uonorus : yaeouuk ans CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®aneeBa; no pen. B.M.Koncrantunoa. — 5-e¢ uza., crep. — M. :
W3narenbckuii nentp <<KAxagemus>>, 2008. — 256 c.

3. KysuenoBa T. A. O6mas 6uonorus : yueonoe nocodue ans CIIO / T. A. Ky3nenosa,
U. A. baxxenoBa. — 2e u3z.,crep. — Cankt-IlerepOypr : Jlans, 2021. — 144,

Tema 2.4. 3aK0HOMEPHOCTH HACJIEAOBAHUA IPU3HAKOB
IpakTuyeckoe 3ansitue Ne 7

Tema 3amsaTusa: Pemenwe 3amad  Ha  ONpeNENIEHWE  BEPOSTHOCTH  BO3HUKHOBEHUS
HACJIEICTBEHHBIX TMPU3HAKOB TMPU MOHO-, [HU-, TMOJUTHOPUAHOM U  aHAIU3ZHPYIOIIEM
CKpELIMBAHUM, COCTABICHUE T€HOTUIINYECKUX CXEM CKPEIIUBaHUs
Henp 3anaTusa: 3yuynTep 3aKOHOMEPHOCTH HAacJI€JOBaHMs MpHU3HAKOB. [lo3HakoMuTbCA C
(GyHIaMEHTaJIbHBIMU 3aKOHAMHU TEHETUKH, OTKphITbIMH [ .Mennenem. Hayuutbes pemartsb
OCHOBHBI€ TUITbI TEHETUUECKUX 3a/1a4.
IIpuoGperaemblie yMeHHs U HABBIKHU:
- OcymecTBisaTh MpohecCUOHATBHYIO IEATEIBHOCTh B YCIOBHUSX OOHOBIEHUs €€ IIeeH,
CoIEepKaHUsA, CMEHbI TEXHOJIOTHH;
- ChopmupoBats 3HaHUS 0 (PyHIAMEHTATHHBIX 3aKOHAX T€HETUKH
IIpoxo/KNTEeIBLHOCTD 3aHATHSA: 2 Yaca.
IHopsiaok 1 MeTOAMKA BBINOJIHECHUSA 3aJaAHUI:
3amanmne 1. 3anumnmTe OCHOBHEIE 3aKOHLI 1. MeHgens.
3apanme 2. 3anumwute crueaywoume onpeaeneHus: ['eHorun, @enHotun. [{oMuUHAHTHBIE
npusHaky, PelnieccuBHble NpU3HAKH, AJIIENbHbIE TEHbl, AHAIM3HPYIOIIEE CKpELIUBaHUE,
Mounoru0punnoe ckpeuuBanue, Hernonnoe noMuHupoBaHue.
3amanue 3. Pemure 3amaun:
3agauya 1. Kakoe moToMCcTBO 1O ()EHOTUNY M T€HOTHITY OXKHUIAETCS OT CKPEIIUBAHMS CEphIX
TeTEPO3UTOTHBIX MbILIEN? V3BECTHO, UTO cEephIi IBET TOMUHHUPYET HaJl UEPHBIM.
3agaua 2. ['onyOormna3elii MyxunHa, 002 POJUTENST KOTOPOTO MMENN Kapue IJia3a, *KEHHUICS Ha
Kaperyia3oil >KeHIIMHE, OTell KOTOPOW MMeIl KapHe Iiasa, a MaTb — romayosie. Ot aToro Opaka
poauics rofy0oria3blif cbiH. OnpeneanTe reHOTUIIBI BCEX YITOMSIHYTBIX JIMII.




3apaua 3. CkpecTuiaM pacTeHHUs 3€MIISHUKU C KPAaCHBIMH IUIOJAMHU M JUIMHHOYEPEIIKOBBIMU
JHUCTBSMHU C PACTEHUSIMH 3EMIITHUKU C OCNBIMH IIOJaMH U KOPOTKOYEPEIIKOBBIMU JIHCTHSIMHU.
Kakoe MmoxeT OBbITh IOTOMCTBO, €CIIM KpacHas OKpacka W KOPOTKOYEPEIIKOBBIE JIUCThS
JOMUHUPYIOT, TIPU 3TOM 002 POIUTEIIECKAX PACTEHUS T€TEPO3UTOTHBI?

3agaua 4. CkpecTUaN JIbIHU ¢ O€IBIMU OBAJIBHBIMU IIJIOJJAMH C PACTEHUSIMH, UMEBILIUMH Oelbie
IIApOBUJHBIC IUIOABI. B moToMcTBe moNydeHbl cieayroomme pacteHus: 3/8 ¢ OenbiMu
oBalbHBIMH, 3/8 ¢ OenpIMU  IAPOBHIHBIMU, 1/8 ¢ KenThIMH OBadbHBIMH U 1/8 ¢ KenThIMH
MIapOBUAHBIMHM IUIOAaMHU. OnpenenuTe TeHOTUIBl HCXOAHBIX PACTEHUH U MOTOMKOB, €CIH
y IbIHU Oenas OKpacka JOMHHUPYET HaJ el TOM, OBaJIbHas (popMa IU10/1a — HaJl IAPOBUAHOM.

3agaua 5. VY dyenoBeka MOAOOPONOK C TPEYTrONbHOW SMKOH JOMUHUPYET HAJ TIAJKUM,
cBOOO/IHASI MOUYKA yXa HaJl HECBOOOIHOW. DTH NMPU3HAKU HACIEAYIOTCS He3aBHUCUMO. JKeHIHA ¢
[JIaJJKUM [10/100POJIKOM M HECBOOOJIHOM MOYKOM yXa BBIXOAMUT 3aMYX 3a MY)KUHUHY, UMEIOLIETO
CBOOOJHYIO MOYKY yXa U TPEYrojbHYIO SIMKY Ha moadopojke. M3BecTHO, 4TO MaTh MYXYHMHbI
uMena raJkuil mog0opoIoK U HECBOOOJHYIO MOUKY yXa.

CKOJIBKO THIIOB TaMeT 00pa3yeTcst y MyKUUHbI?

CKOJIBKO pPa3HbIX T€HOTUIIOB MOKET OBITh CpEIY HOTOMKOB 3THUX CYNPYroB?

CKOJIBbKO pa3HbIX (PEHOTHIIOB MOXKET OBITh Cpeld IIOTOMKOB 3TOM CyIpyXKecKoil mapbi?

KakoBa BeposSITHOCTb, YTO PEOEHOK B ATOM ceMbe Oy1eT MOX0XK Ha MaTh?

3agauya 6. YV cobak BHCsuee yXO JOMUHUPYET HaJ CTOSYMM, YepHas OKpacka ILIEPCTH Hal
KopuuHeBOil. CKpelBajld YUCTOIMOPOJHBIX YEPHBIX COOAKM C BHCSUYMMHU yHIaMH C coOakamu,
MMEIOLIMMHI KOPUYHEBYIO OKpPACKy LIEPCTU U cTosture yiu. [lomyueHHble ruOpuabl CKpeIruBaiu
MEXy COOOH, MosTydasi HOTOMCTBO.

CKOJIBKO pa3HbIX T€HOTUIIOB JJOJDKHO MOJYYUThCS Cpeau HeHKOBF2?

CKOJIBbKO pa3HbIX (PEHOTHUIIOB CpeaU IIEHKOB F2?

Kakas yacth menkoB F2 ¢peHOTHIIMUECKH 10JIKHA OBITH MOX0Ka Ha THOpUAF?

Kakas yacTth meHkoB F210mkHO ObITH TOMO3UTOTHA?

Kakas gactp menkoB F210mkHa IMETh T€HOTH, TTOJOOHBIN TeHOTUITY THOpUIOBF|?

3agaua 7. Y apOy30B 3eieHas OKpacka IUIOJ0B JOMUHUPYET HaJ MOJI0caToM, a Kpyrias Gopma
IUIOJIOB - HaJ| Y/UIMHEHHOM. DT MPU3HAKKU HACIEAYIOTCS He3aBUCUMO. OT CKpELIMBaHUs COpTa C
MOJIOCATHIMH, Y/UIMHEHHBIMH IUJIOJAMH C COPTOM, HMEIOUIMM 3€JIeHble KpPYIJIble IUIOAbI,
nosay4ensl ruOpupl. CkpermuBanue ruOpuioB gano 320 noromkos Fo.

CKOJIBbKO pa3HbIX (PeHOTHIOB uMeeTcst BF2?

CKOJIbKO pa3HbIX T€HOTUIIOB Cpear pacTeHU Fac 3en€HBIMU KPYIIIBIMU IT01aMU ?

Ckonbpko pacTeHuil F2lonHOCThI0 TOMO3UTOTHBI?

Cxonpko pacTteHuiF2roxoxu Ha poauTENbCcKyl0 (GOpMy € MOJOCAThIMU, YAJUHEHHBIMU
mIoxamMu?

CkosbKO pacTeHuid F2, UMEIOT Takoif e TeHOTHIT Kak THOpHIbIF|?

Odopmiienue oTyera:
OT4er JOMKEH CONlepKaTh:

1. Ha3Banwue TeMbI IpaKTUYECKON PabOTHI;

2. llens paGoThI;

3. BrImosHEHHBIC TPAKTUYECKUE 3aTaHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKOW padboTe).

Jlomamninee 3aianmne:



1. W3yuwuts 3akoHBI HaciencTBeHHocTu ['. Mennensi.

2. V3yunTh OCHOBHOM TEOPETUYECKHI MaTepHall 3aHATHS: TEPMUHBI U ONPEICTICHHUS.

3. JopemaTb reHeTHYECKUE 3a0a4H.

OcHOBHbIE HCTOYHUKU HH(POPMALINHA:

1. KoHCHEKT JIeKIIUH;

2. KoncrantunoB B. M. O6mias 6uomnorus : yueonuk mis CIIO B. M. Koncrantusos, A. T.
Pe3anoB, E.O.daneeBa; mo pen. B.M.KoncrantunoBa. — 5-¢ wu3m., crep. — M.
Wznatenbekuii nentp << Akagemus>>, 2008. — 256 c.

3. Kysnenosa T. A. Obmas 6uonorus : yuebroe nmocodue mist CITO / T. A. Kysnenona, 1. A.
BaxenoBa. — 2e m3a.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c.

Tema 2.5. CuenvieHHOe HacJle0BaHUe PU3HAKOB
IpakTuyeckoe 3ansaTue Ne 8

Tema 3ansaTusa: Pemenue 3amady Ha oOmpeneieHHE BEPOSTHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB MPH CIEIJICHHOM HACIEI0BAaHUHU, COCTABICHUE T'€HOTHUITHYECKUX
CXEM CKpEIIUBaHMSL.

Heas 3ansaTus: ChopMupoBaTh 3HAHUS O CLEIUIEHHOM HACIICOBAaHUH TEX MPU3HAKOB, 32
KOTOpPBIE OTBEUYAIOT I'€HBI, JIOKAIIM30BAaHHBIE B OJHON XpPOMOCOME, BBIBECTH U C(HOPMYITHPOBATH
3akoH T. I'. Moprana, pacCMOTpPETh BO3MOXXHOCTH AHAJIM3a PACCTOSHUS MEXAY I€HaMH IO
KOJIMYECTBEHHBIM XapaKTEPUCTHUKAM IepeKOMOUHAIMN MPU3HAKOB B MOTOMCTBE, MPOJOJIKUTH
(dopMHpOBaHHE HABBIKOB pelleHHs TreHeTudeckux 3anad. CcdopmupoBaTh 3HaHUS O
XPOMOCOMHOM MEXaHU3ME€ OINpEICIICHUs II0JIa, O TOMOTaMETHBIX M TIeTEepOraMeTHBIX
OpraHu3Max, CLEIIEHHOM C II0JIOM HAacJIEJOBaHMM IPHU3HAKOB, 3a KOTOPbIE OTBEYAIOT I'EHBI,
JIOKQJIN30BAHHBIE B TIOJOBBIX XPOMOCOMAX, MPOJOJIKUTH (DOPMHUPOBAHHME HABBIKOB DPELLIECHUS
FEHETUYECKUX 3a/1a4.

IIpuoGperaembie yMeHHs U HABBIKHU:

- [IpnoOpereHre OCHOBHBIX 3HAHUM O CLETVIEHHOM HAaCJEeI0BaHUHU I'€HOB, O JIOKAIU3AIUH
TEHOB B XpOMOCOMax, O IpyImax CLEIIEHUs] — PaclOolI0XKEHHBIX B OJJHOH XPOMOCOME;

- IlpuoOperenne 3HaHMI O 3aKOHE CIIEMJIEHHOrO HacienoBaHus MopraHa, o poiu
KOHBIOTAIlMM M KPOCCHHIOBEpa B BO3HUKHOBEHMHM KOMOMHATUBHOW WM3MEHUYMBOCTH, B
HapYyIICHUH 3aKOHA CUEIUIEHHOTO HACIEI0BaHUS.

IIpoxokxuTEILHOCTD 3aHATHS: 2 Yaca.

IHopsiiok 1 MeTOAMKA BBINOJHECHUS 3aJaHUI:

3ananme 1. Pemure naHHble TUIMBI 337]a4 HA TPUMEHEHUE 3aKkoHa Moprana:

3agaya 1. Omnpenenmuth reHOTHNBI W ¢QeHoTHnbl B Flu F2 or  ckpemmBanus
r1akoceMeHHBIX (A) pacTeHult ropoxa ¢ ycukamu (C), TOMO3UTOTHOTO 10 000UM MpU3HAKaM, C
MOPILMHUCTHIM (a) pacTeHHeM 0e3 ycukoB (c). Oba reHa JIOKaJu30BaHbl B OJHOM XpoMoOcoMe,
KPOCCHHI'OBEpA HET.

3agaya 2. Omnpenenuth reHoTunsl W ¢geHotunsl B Flu F2 ot ckpemuBanus
IJIaIKOCEMEHHBIX (A) pacteHuil ropoxa ¢ ycukamu (C), TeTepo3UroTHOTO M0 000MM MpHU3HAKAM,
C MOPIIMHUCTBIM (8) pacTeHreM 6e3 ycukoB (c). Oba reHa JIoKaau30BaHbl B OJHONH XpOMOCOME,
KPOCCHHTOBEpa HET.

3apaua 3. Y myx apozodun TéMHas OKpacka Tejla PEIECCHBHA IO OTHOIIEHUIO K CEpO,
KOPOTKHE KpbUIbsl — K JUTMHHBIM. B maboparopun cKkpelmuBaiich cepble IITHHHOKPBUIbIE CAMKHI
C caMlLlaMH, MMEIOLIMMHU 4YEPHOE TEJIO0 M KOPOTKHE KpbUIbi. B IOTOMCTBE OKa3ajoch CEpBIX
JUIMHHOKPBUIBIX 0co0eit 1394, 4€pHBIX KOPOTKOKPBUIBIX — 1418, 4EPHBIX ATUHHOKPBUIBIX —



287, cepbIX KOPOTKOKPBUIbIX — 288. OmnpeaenuTe TN HACIEeI0BaHUS MIPU3HAKOB U PACCTOSIHUE
MEX1y T€HaMU, OIIPEEISIOIIMMU 3TH IPU3HAKH.

3ananmue 2. Chopmynupyiite 3akoH Moprana, 4To OH OTPaKaeT.

3ananme 3. I'enotun oco6n AaCc. CkoibKO TUIOB ramer OyneT oOpa3oBBIBATHCS, €CIIU
reabl AC U ac CIETUICeHBI U KPOCCUHTOBEpPa HET?

3ananue 4. ['enotun ocobu AaCc. CKOJIBKO THUIIOB rameT OyaeT oOpa30BBIBAThCS, €CIU
reubl AC U ac CUEIUICHBI U pacCTOAHUE MEKy HUMH 10 Mopranu?

3aganue 5. CKOIbKO ap XpOMOCOM OTBEUAIOT 3a HACJeI0BAaHUE OKPACKU CEMSH (KenTas
W 3eJieHas) U uX GopMsl (TIaaKas 1 MOPIIUHKUCTAS) y Topoxa?

3aganue 6. CkOJIbKO Map XpOMOCOM OTBEYAIOT 3a HACJIE0OBaHHE OKpPAcKU Tena (cepast u
4yepHast) 1 UX GOPMBI KPbUIbEB (HOPMAIIbHBIE M YKOPOUEHHBIE) Y Ap030(HiIsI?

3ananue 7. Kakoe siBieHre BBI3BIBAET HapyIleHHE 3akoHa Moprana?

Od¢opmienue oryera:

Otuer J0KEH CONepKaTh:

1. HazBaHnue TemMbl IPakTUUECKON pabOTHI;

2 Llens paboThI;

3. BolnosnHeHHBIE TPAKTUYECKUE 3a/IaHUS

4 3akiroueHre (BBIBOIBI IO IPAKTUYECKOH padoTe).

JlomaiHee 3ajaHue:

1. U3yuuts 3akoH Moprana.

2. VI3yuuTh OCHOBHOM T€OPETHUYECKHUI MaTepuall 3aHATHsI: TEPMUHBI U OIIpEICICHHS.
3. JlopemaTh reHeTUYECKHE 3a/]auu.

OcHOBHBbIE HCTOYHNKH HH(OPMALUHN:

1. Koncnekr nekunuy;

2. KoncrantunoB B. M. OOmas Ouonorust : yueObHuk s CIIO B. M.
Koncrantunos, A. I'. Pezanos, E.O.®aneeBa; no pen. B.M.KoncrantunoBa. — 5-e u3n., crep.
— M. : U3narensckuii ieHTp <KAkagemus>>, 2008. — 256 c.

3. KysnenoBa T. A. O6mas Ouonorus : yuebHoe mocobue mis CIIO / T. A.
Kysnenosa, U. A. baxenoBa. — 2e u3f.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c.

Tema 2.6. 3aKOHOMEPHOCTH U3MEHYUBOCTH
IMpakTuyeckoe 3ansaTue Ne 9

Tema 3ausaTus: PemeHuwe 3amay Ha ONpeIeNeHHE THIA MyTalldd TpU Tepeaaye
HACJICACTBCHHBIX MIPHU3HAKOB, COCTABJICHUEC '’CHOTUIIMYCCKHUX CXEM CKPCIIUBAHMA.

Heanr 3anmsitusi: M3yuyuTh OCHOBHBIE BHJABl HM3MEHYMBOCTU: HACIEJACTBEHHAs U
HEHACIIeJICTBEHHAs, 3aKOH TOMOJIOTHUECKHUX PsIOB B HacleAcTBeHHON wu3meHunBocTH (H.U.
BaBuioB), MyTanMoHHas TEOpHUsT W3MEHYMBOCTH. Bujapl MyTamuid ©W OpUYMHBL X
BO3HUKHOBeHUsA. KapuoTtun dyenmoBeka. HacnerncTtBeHHble 3a0osieBaHus 4denoBeka. | €HHbIE U
XPOMOCOMHBIE OOJIE3HU YETIOBEKa.

IIpnoOperaeMble yMEHUS U HABBIKU:

- ®opMupOBaHUE 3HAHUN 00 N3MEHYMBOCTH IIPU3HAKOB JKUBBIX OPraHU3MOB;

- 3HaKOMCTBO ¢ MYTallHOHHOW T€OpUEW WU3MEHUYMUBOCTH, BUJAMHU MYTallMi M MPUYMHAMU U3
BO3HUKHOBCHUA.

Ipoxo/LKNTEIBLHOCTD 3aHATHA: 2 Yaca



IHopsiiok 1 MeTOAMKA BBINOJIHECHUS 3aaHUI:

3ananme 1. Jlaiite ompeznesieHUe MOHSATUIO «U3MEHUMUBOCTHY, MPUBEAUTE OCHOBHBIC BHJIbI
M3MEHYMBOCTH JKHUBBIX OPraHU3MOB.

3aganue 2. 3anuiyuTe OCHOBHBIE MIOJIOKEHNS MYTallUOHHOW TEOPUU U3MEHUYUBOCTH.

3ananme 3. Jlaiite omnpeaelieHUE TOHATUIO «MYTalUs», MPUBEIUTE OCHOBHBIC BHUbI
MyTarui. Pe3ynbTaTel ohopmuTe B BUuae TaOaUIbI 8. 1.

Taouauna 8.1 — OcHOBHBIEC TUIIBI MyTaIU

Tun Myranuu XapakTepucTuka MocaencrBust

1. I'ennbie

2. XpoMocoMHbIe

3. 'enomHubIE

3ananme 4. Pemunts 3a1a4n Ha TeHHbIE MyTalUU.

O6pazen pemenus 3agaun: Kak m3MeHUTCS CTpyKTypa Oenka, €Clid M3 KOJUPYIOIIETro €ro
yuactka JJHK S’TTATT TAAATTTHAI 3’ yganute nateiii u 13- cneBa HyKJI1€OTH IbI?

Pewenne: Iloctpoum mosekyny u-PHK no npuHmmmy KOMIUIEMEHTapHOCTH, a 3aTeM
ONPEAEIIUM ITOCIEA0BATEIbHOCTh aMUHOKHUCIIOT B OJIMIENTUIHOM Lenu A0 usMenenui JJHK:

5> TTATTTAAATTTLATI 3’— komoreHHas 1eMb

3> AATALIATTTAAAI'TL] 5° — matpuuHas 1eMb

N-PHK: 5 YVAVI'VAAAVVVILAIL 3’

a/K: Jer-uuc-mu3-peH-riax.

[TpousBenem ykazaHHble wu3MeHeHuss B crpykrype JHK wu BHOBp omnpenenum
nocneaoBarenbHOCT aMUHOKHCIOT U-PHK: 5° YYAVVAAAVVYVYA 3’ a/k neit-neii-acn-mneil.

3apaua 1. Yyactok menu Oenka BHpyca Ta0ayHOM MO3aMKH COCTOUT M3 CIEAYIOIIUX
aMUHOKMCIIOT: cep-TIIM-cep-uie-Tpe-npo-cep. B pesynprare Bo3neincrteus Ha uPHK a3zorucroit
kucnotel nuuto3ud PHK mpespamaercst B ryanun. Onpenenure U3MEHEHUSI B CTPOEHUU Oenka
BHpYca nocie Bo3aericteusa Ha u-PHK azoTucToit kuciaoroil.

3apaua 2. ®parment koxaoreHHoi nenu JJHK B HopMe mmeer cieyromuil mopsaok
HykieotnnoB: AAAALIITAAAATALTTATAILIAA. Bo BpeMs peruMKanuy 4€TBEPTHIN aJeHUH
Y IIATHIM LIMTO3MH cj€Ba BhINanU U3 nenu. Kak HaspiBaeTcs Takod Tl MyTtauuu. Onpenenute
CTPYKTYpy MHOJIMIIENTUAHON LienH, KoxupyeMoil nanHsIM ydacTkoM J[HK, B HOpMe m mocne
BbINAa/IeHUs] HYKJIEOTH/IOB.

3ananue S. V3yunte ocHOBHBIC ()OpPMBI HEHACJICICTBEHHOW M3MEHUMBOCTH M CIOCOOBI €e
MPOsIBJIEHUS B QYHKIIUSIX U CBOMCTBAX JKUBBIX OPraHU3MOB.

3ananue 6. V3yunte ocHOBHBIE (POPMBI HACIIEICTBEHHOW M3MEHUMBOCTH M CIIOCOOBI €€
NPOSIBJICHUSI B (DYHKIUSIX U CBOMCTBAX KUBBIX OPraHU3MOB.




3aganue 7. CocTaBbTe CPAaBHUTENIBHYIO CXEMY Pa3HBIX BHJIOB U3MEHUYUBOCTH U MPHUBEAUTE
MPUMEPHI KAXKJIOTO U3 ONMUCAHHBIX BaMU BUJIOB.

Odopmiienue oTyera:
OTtuer JOKEH COepIKaTh:

1. Ha3BaHue TeMbl IPaKTUIECKOI paboTHI;

2. L{ens paboThI;

3. BeImoTHeHHBIE TPAKTHYECKUE 3a1aHUS

4, 3akroueHre (BBIBOIBI IO MPAKTHYECKOW padoTe).

JlomalHee 3a1aHue:

1.  H3y4uTh OCHOBHBIC BH]IbI H3MEHUYMBOCTH U OCHOBHEIC BUJIBI MyTaIlHil.

2.  Pa3o0Oparbcs ¢ anropuTMOM pEIIeHUS 3a7a4 Ha ONPEICIICHHE TUTIA MYyTaIluu
OcHOBHBIE HCTOYHUKH HHpOpMAIIHM:

1.  KoHCHEKT JIeKIuu;

2. KoncrantunoB B. M. OO6mas Owuonorus : yueOnuk mia CIIO B. M.

N3meH4YnBOCTb
A b
B I
A E )
Koncrantunos, A. I'. PezanoB, E.O.®aneesa; no pen. B.M.KoncrantunoBa. — 5-e¢ usn.,

crep. — M. : U3narenbckuii neHtp << Akanemus>>, 2008. — 256 c.
3. KysnemoBa T. A. OOmas Ouosorust : ydeOHoe mocoome miusi CIIO / T. A.
Kysnemnosa, 1. A. baxxenoBa. — 2e uzn.,crep. — Canxt-IletepOypr : Jlans, 2021. — 144 c.

Pasnen 3. Teopusi 3BoJ1IonMH
Tema 3.2. MakposBononus. Bo3HUKHOBeHHe H pa3BUTHE JKM3HH HA 3emJie
Ipakruyeckoe 3ansiTue Ne 10
Tema 3aHsiTUsi: AHAJIKW3 U OLIEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHHUS JKU3HHU U
yenoBeka. @opmbl 1 OCHOBHBIC HampasieHus: MakpodsBoonnu (A.H. Cesepuios). ['unotessl u
TEOpUH BO3HUKHOBEHUS )KM3HU Ha 3eMIIe.
Heap 3ansitusi: M3yunTh OCHOBHBIE NPECTABICHHS O BO3HUKHOBEHHU M Pa3BUTHH
YKU3HU Ha 3eMiie.
IIpuoGperaemblie yMeHHUsI U HABBIKH:



- ®opmupoBath

TUTHUEHUYECKOE BOCTTUTaHue. Pa3BuBaTh yMEHNE aHATU3UPOBATh, 0000IATh.

Hay4YyHO-MaTepHATUCTUIECKOE

MHUPOBO33pCHUE,

- CopmupoBaTh 3HaHUS O BOZHUKHOBEHUH JKU3HU Ha 3emJie.

HpO)IO.]'[)KHTeJILHOCTL 3aHATHA: 2 Jaca

HOpﬂ)IOK M MeTOANKA BbINOJHEHHUS 3aJaHUH:

OCYHICCTBIIATH

3apanue 1. 3ammra pedeparoB Ha TeMmbl «lIpencraBieHus pa3HBIX YYEHBIX O
MIPOMCXOXKICHUH JKU3HU Ha 3emuie»: Apucrtotenb, PodepT I'yk, AnTonno JleBenryk, Jleonapmo
na Bunun, Yapne3 apsun, Kapn Jlunneit, XXopx broddon, XKan baruct Jlamapk, JIyu [Tacrep.

3amanue 2 . CoCTaBUTh CPaBHHUTENbHYIO TaOiuiy 7.1 aHanu3a ¥ OIEHKH Pa3IMYHBIX

THUIIOTE3 NPOUCXOKACHUS KU3HU U YCJIOBCKA.

Tabaunna 7.1 — ['nnoTes3sl NPOUCXOXKACHNS XKU3HU Ha 3emiie

Ha3zBanmue
TUIIOTE3hI

CymHocTb

JlocTtonHcTB
a

Henocrarkn

1. KpeaumoHusm

2. I'mmore3a
Bbuorenesa

3. I'mmore3a
IHancniepmuu

4., I'mnoresa
Omnapuna-
XoJaneiHa

5. T'unore3a
AOuoreunesa

3apnanue 3. Ilepeuncnure ¢GopMbl U OCHOBHBIE HalpaBlieHUs MakposBoionnu A.H.

CeseprioBa.

Od¢opmiienue oTyera:
OT4er AOMKEH CONePKaTh:
1. Ha3Banue TeMbl pakTUYECKOM pabOTHI;

2. llenms paboOTHI;

3. BrmonHeHHbIE MMPAKTUYCCKUC 3aJaHUA

4. 3akitoueHue (BbIBOJBI 10 IPAKTHUECKOH paboTe).

JdomamiHee 3aqaHue:

1. TloarotoBuTh pedeparel Ha TeMmy

MPOUCXOKIACHUH KU3HU HA 3emie.

((Hp CACTaBJICHUA

2. I/I3y‘-II/ITB OCHOBHBIC THITIOTE3bI 3aPOKICHUA KU3HU.

OcHOBHBIC HCTOYHMKH HH(pOpManum:

1. KoHCnekT JeKknuu,

YUYCHBIX O

2. KoncrantunoB B. M. O6mias 6uonorus : yaeonuk st CI1O B. M. KoHcTaHTHHOB,
A. T. Pezanos, E.O.®aneena; no pen. B.M.Koncrantunoa. — 5-e uza., crep. — M.

: Usnatenbckuii nentp << Axagemus>>, 2008. — 256 c.

3. Kyznenosa T. A. O6mras 6uonorus : yueoHoe nmocodue s CI1O / T. A. Ky3nenosa,
. A. baxenoBa. — 2e u3a.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144.




Pasznea 4. Dxojiorus
Tema 4.2. Ilonyasinus, cood11eCTBA, IKOCUCTEMBbI
IIpakTnueckoe 3ansaTue Ne 11

Tema 3anaTusi: Tpoduueckue menu U cetd. OCHOBHBIE TOKa3aTeNd IKOCHCTEMBI.
Buomacca u mpoxykius. DKOJOTHUECKUE MUPAMUIbl Yucen, Ounomacchl u 3Hepruu. [IpaBuio
nUpaMu/ibl SHepruu. PerieHne npakTHKO-OpUEHTUPOBAHHBIX PAaCUETHBIX 3a/laHUil 110 MEepeHoCcy
BEIIIECTBA U YHEPIUU B SKOCHUCTEMAX C COCTABJIEHUE TPOPHUUECKUX Liened U mupaMu OnoMaccsl
U SHEPTUH

Heas 3ansTus: M3yunts Tpoduyeckne 1enu U CeTH, OCHOBHBIE ITOKA3aTeNN SKOCUCTEM ,
NPaBUJIO TUPAMHUJIBI SHEPTUH.

IIpuodperaemMbie yMeHUsI H HABBIKHU:

- 3aKpenuTh 3HAHUA O PA3HOOOPA3UU Cpel OOUTAHHMS;

- Pa3BuBaTh yMmeHHe aHaNMM3MPOBaTh, 0000IIATH, JOTMYECKH MBICIHTH, MPUMEHSTH
TEOPHIO NPH PEILICHUH 3aa4

IIpono/KuTEeIbHOCTD 3aHATHA: 2 Yaca.

ITopsinok U MeTOAMKA BbINOJIHEHUS 32 JaHUI:

3ananme 1. Paccmorpure pucyHok. OTBETbTE Ha BOCIPOCHI:

1) 3anuuuTe Heny NUTaHUs, KOTOPbIE MOTYT 371€Ch OBITb.

2) Kak Ha3pIBaroTCs Takue Lenu?

3) Onpenenurte, K KaKUM KaTEropusM OPraHU3MOB 3KOCHCTEMBI OTHOCSTCS CIEIYIOLIHE
OpraHu3Msl: 1y0, KPOKOIMII, Opell, 3asll, TpUO-0KIEBUK, TOKAEBOI YepBb, YTKA, JOCH, KUpad,
pak, MATJIMK, MypaBen

a) IPOAYLICHTHI

0) KOHCYMEHTBI

B)pEIlYLICHTHI.

3aganue 2. CocTaBUTh IeNMM MHTAaHUA OSKOCHUCTEMbl OKeaHa W3 MPHUBEACHHBIX
OpPraHU3MOB: KPEBETKH, TPECKa, BOJAOPOCIIH, MUHIBUH, CHHUN KHUT, IUIAHKTOH, KacaTKa, CeJb/b,
KaJbMap, aKyJa, 0aKTepuu, TIOJNEHb, KPHIIb (KPEBETKH), Yalku (ab0aTpocskl), Oenbie MeIBEaH

3aganue 3. PemuTh 3a1a4u Ha cOCTaBJICHUE TPOPUIECKUX IIENel 1 pacueTa OMoMacchl

1) Onpenenure, KaKyi0 MacCy pacTEHHI COXPAHUT OT MOEAaHHs T'YCEHHIIaMU TIapa CUHUI]
IIpY BBIKApMIIMBaHUHU 4 nTeH10B. Bec ogHoro nreHna 5 rpamma.

Pemenue:



2) Kakas macca pacTteHuMii HEOOXOoauMa ISl CYIIECTBOBAHHWS JUCHI Maccou 12kr, w3
KoTopbix 60% — Boga?

Pemenue:

3) Kakas miomane HeoOXoawma is CymiecTBoBaHWs Jenbduaa maccor 120kr, u3
koTopeix 70% — Boza, eclii MPOAYKTUBHOCTH OmorieHo3a 1kB.M mMopst 400r cyxoit Guomaccsl B
roxa?

Pemenne:

4) Ompenenure, CKOJIBKO BOJKOB MOXET MPOKOPMHUTHCA Ha MPOTSHDKCHHH ToJla Ha
momaau 200000 M2 (mpomusBoauTenbHOCTh 1 M2 coctaBisier 300 r), ecinu macca 1 Boska 60 Kr.
CxoJbKO 3ai1IeB MpU ATOM OyIET ChEJEHO, €CIIU Macca 3aiiia 4 Kr

Pemenue:

3aganue 4. CoctaBuTh NUpamubl yucen u 6uomaccel. [locTpoiiTe nupamMuy yncen ass
MUIIEBON 1I€TH, 3Hasl, 4TO OuomMacca 1 moOera TpaBIHUCTOTO PACTEHHS COCTABISIET MPUMEPHO 5
r, 1 ky3Heuuka — Ir, nmarymka — 50 1, 1 ysxa — 100r, 1 3meesna — 2 Kr.

A) Paccuntannbie 3HaUeHUS BHECUTE B Tabiuiy 8.1

Ta6auuna 8.1

IlpexcraBurenn Paccuntannasn Paccuntannasn
TPOUYECKOr0 YPOBHA omomacca, Kr yHcJIeHHOCTH (0co0u)

Pacrenus 40 000

Ky3neunk

Jlarymka

Vixk

3mesn

Odopmienue oTuera:

OT4eT TOKEeH CoOAepKaTh:

1. Ha3Banue TeMbl MPAaKTUYECKON pabOTHI;

2. Lenb paboTsr,

3. BhINonHEeHHbIE TPAKTUYECKUE 3aaHUS

4. 3akitoueHue (BbIBOJBI 110 IPAKTHUECKOMN padoTe).

JlomaniHee 3a1anue:

1. Hasosure THIIBI LiETIE TUTAHUSL.

2. Hazosure Tpoduyueckre YPOBHH B [N TUTAHHSL.

3. UTto Takoe «IKOIOTUYECKasi MUpaMuIan?

4. Kak mpoucXoJuT MepeHoC YJHEPTHH C OJTHOTO YPOBHS Ha APYrO# B LIETIH MTUTAHUS?

OcHOBHbBIE HICTOYHUKHU MHPOPMAIIUM:

1. KoHcnekr jnekiuu,

2. KoncrantunoB B. M. O6mias 6uonorus : yaeonuk st CI1O B. M. KoHcTaHTHHOB,
A. T. Pezanos, E.O.®aneena; no pen. B.M.Koncrantunoa. — 5-e uza., crep. — M.
: Usnatenbckuii nentp << Axagemus>>, 2008. — 256 c.

3. Kyznenosa T. A. O6mras 6uonorus : yueoHoe nocodue s CI1O / T. A. Ky3nenosa,
. A. baxxenoBa. — 2e u3a.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c.




Tema 4.3. buocdepa - rJ1006aabHas IKOJOTHYECKAs] CHCTEMA
IpakTuyeckoe 3ansitue Ne 12

Tema 3ansiTusi: AHAIM3 W OICHKA IMOCIEJACTBUH COOCTBEHHOH JEATEIHHOCTH B
OKpYXKaroIIeH cpelie, rI00aTbHBIX SKOJIOTHYECKUX MPOOJIeM U IyTeH X PelIeHUs

Hean 3ansaTHA: 00ECIICUUTh YCBOCHHUE IMOHATUSA Cpela OOUTaHUs, 3aKPENUTh yMEHHUE
COCTaBJISITh OMUCATENIbHYIO XapaKTEPUCTUKY Cpell OOUTaHUS;

IIpuoOperaeMblie yMEeHUS U HABBIKH:

- 3aKkpenuTh 3HaHUs O Pa3HOOOpa3uu cpesl OOUTaHMUS;

- Pa3BuBaTh ymMeHHe aHaIM3UpOBaTh, 000OIIATH, JIOTUYECKH MBICIUTh, MPUMEHSTh
TEOPHIO TP PELICHUU 3a]1ay.

IIpomoKUTEeILHOCTD 3aHATHSA: 2 Yaca.

IMopsiiok U MeTOAUKA BBITIOJIHEHUS 3aJaHMIA:

3aganue 1. IlpuBenure npHUMEphl OCHOBHBIX BHJIOB 3arpsi3HEHUS aTMOC]EpHI.
Pesynbratel ohopmute B Bue Tabnuibl 9.1

Taéauna 9.1 — OCHOBHBIE 3KOJOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH

JKoJI0rH4YecKHne IMpuunnbI Iy pemenus
npoodeMbl IKOJIOTHYECKUX MPodJIeM
1.
2.
3.

3ananue 2. Kakue skojorudeckue mpoOyieMbl 1O BallleM MHEHHUIO SBJISIFOTCS Haubosee

cepbe3HbIMU. [Touemy?

Od¢opmiienue oTyera:

OT4er AOMKEH CONePKaTh:

1. Ha3Banue TeMbl MPaKTUUECKOI paboTHI;

2. llens paboTsr;

3. BeImoTHeHHBIE TIPAKTHYECKUE 3aJaHHs

4. 3akmoueHue (BBIBOBI MO MPAKTUIECKON padoTe).

JdomamiHee 3aqanue:

1. IToaroroBsTe MOKIAT HA TeMY: «OCHOBHBIC YKOJIOTHUECKUE TIPOOJIEMBI YSIIOBEICCTBAY.

OcHoOBHbIE MCTOYHUKH HH(pOpMaIIUM:

1. KoHCTIEeKT NeKInu;

2. KoncraatunoB B. M. O6miast 6uonorus : yueoHuk st CI1IO B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®DaneeBa; o pea. B.M.KoncrantunoBa. — 5-e usm., crep. — M. :
Wznarensckuil nenTp <KAxkanemus>>, 2008. — 256 c.

3. KysnernoBa T. A. O6mas 6uosorus : yaeoroe nocodue s CITO / T. A. Ky3Henona,
U. A. baxxenoBa. — 2e u3g.,crep. — Cankr-IletepOypr : Jlans, 2021. — 144 c.

Tema 4.4. Bausinne aHTponoreHHbIX GakTopoB Ha Ouocepy.
IIpakTnyeckoe 3ansitue Ne 13
Tema 3ansiTusi: OCHOBHbBIE OTXO/IbI IPOU3BOJICTBA
Heaw 3ansaTus: Ha ocHoBe ¢enepanpHOro kinaccu(puKalMOHHOTO KaTalora OTXOOB
OTIpEeIeIIATh KJIacC OMAaCHOCTU OTXOOB; arperaTHoe COCTOsIHUE U (pU3NUecKyio GopMy OTXOJIOB,




oOpasyromuxcs Ha pabouyeM MeCTe/Ha STarax IPOU3BOJICTBA, CBA3aHHBIC C OIMpPEACICHHON
npodeccueit/crnennanbHOCThIO

IIpuoGperaemblie yMeHUsI U HABBIKH:

- 3aKkpenuTh 3HAHUS O BIMSIHUHM aHTPOMIOTEHHBIX (aKTOPOB Ha Ouochepy

- Pa3BuBaTh ymeHHe aHaIM3UPOBaTh, 000OIIATH, JIOTUYECKU MBICIHUTh, MPUMEHSTH
TEOPHIO MPH PELICHUHU 33124

IIpoao/LKUTEIbHOCTD 3aHATHA: 2 Yaca.

Ilopsinok U MeTOAMKA BbHINOJIHEHUS 3a1aHUS:

3apnanue 1. IlpounraiiTe TeKCT W 3amojHUTEe CBOAHYIO Tabmuiy 10.1 mo Teme
«Knaccuduxanus orxon0B 1Mo Gpopmam u Buaam». O0s3aTeIbHO NPEACTaBbTE B TaHHON Taliuie
UH(POPMAIIMIO O XapaKTEPUCTHUKAX TEXHOTEHHOTO BO3JCHCTBUS KaXIOTO BHUJA OTXOJOB Ha
OKPYKAaIOIYIO CpeLy.

[TpoMBIIIICHHBIH MycOp OOBIYHO KJIACCH(UIIUPYIOT MO €r0 arperaTHOMy COCTOSHHUIO.
[To Buny nogbupaercs MeToa 00pabOTKU WM YTUIIU3ALUHU, IPUCBANBAETCS KJIACC ONMACHOCTH.

[Topsamox yTunu3anuu ycTaHaBIMBaeTcs 3aKoHOAaTenbcTBO PD. Kpome Toro, mmeercs
HOpPMAaTHBHAsl JOKYMEHTalus, KOTOpas 3aKpeIvIsieT MpPeJesbHO JOMYyCTUMBIE pPa3Mepbl
0o0pa3oBaHHUsl OTXOJOB. DTO OCOOCHHO Ba)KHO, €CIIM MPH OCYLIECTBICHUU MPOU3BOJCTBEHHBIX
[MKJIOB BBIJICJISIIOTCS BPEAHBICE XMMHUYECKHE BEIIECTBA, OIMACHBIE JIsi 3I0POBbS paOOTHUKOB,
OKPYKaIOILEH Cpeabl.

Kuakue

Kunkue mpOMBINUICHHBIE OTXOJAbI O00pa3ylTCs IMpU TNEpepadOTKEe ChIPbs, TOIUIMBA,
CMa304YHBIX XHUJKOCTeH. OHU MPeACTaBISIOT COO0H COBOKYIMHOCTH AMEKTPOIUTOB, XUMHUUECKHUX,
rOprOYE-CMa30YHbIX BEIIECTB.

K UM oTHOCHT:

- COCTaBBbI, UMEIOIINE PAJMOAKTUBHBIE CBONCTBA;

- BEILIECTBA 7Sl CMa3KH, UMEIOIIHE MIOTHYIO, )KUPHYIO KOHCUCTEHIIHIO;

- OMYJIbCHH — 3TO 0COOBIE TUCTIEPCHBIE CUCTEMBI, TJ€ KAIUTH KUIKOCTH PacIpe/iesieHbl B
JPYTHX KHJIKOCTSIX;

- CHHTETUYECKHE Maciia. Y THIIM3UPOBATh UX OYEHB CIIOKHO, TIOITOMY pa3padaThIBAlOTCA
CIIEIUATIbHBIE MEPOIPHUATHS O BTOPUYHOM TMepepadOTKe, MO3BOJSIONIUE IOJTYYUTh ChIPhE,
TOTLIMBO WJIK APYTUE BUABI MATEPUAIIOB.

Tsepabie

TBep/pie MPOMBITIIEHHBIE OTXOABI — 3TO HEHCIIOIb30BAaHHAS YACTh CHIPhSI U MaTEPUANIOB,
a TakKe OCTaTKH mepepaboTku. OOBIYHO BCTPEYAIOTCS HA MPEANPHUATHIX MepepadaThlBAOIINX
MeTaul, PE3WHYy, IUIAaCTMACCHI, JpeBecuHy. JlampHeliee WCIOJb30BaHUE TAaKUX OTXOJIOB
IIPOM3BOJICTBO HELEIecO00pa3HO, MO3TOMY UX OTIPABISIOT Ha MepepadoTKy.

B 51011 cBA3M paznuyaroT:

- [ICHHBI BTOPUYHBINA ITPOJIYKT;

- OTXOHABl W3 KOTOPOTO MOXKHO TOJIYUYUTh MPOAYKIHIO BBICOKOTO KayecTBa IMOCIe
00paboTKu;

- BO3BpATHBIN, yTPATHBIIMKA TMEpPBOHAYAILHBIE CBOWCTBA, HO MPUTOIHBIA I JPYTUX
TEXHOJIOTHYECKHX ITHKJIOB;

- HEBO3BPATHBIH, TEPEBO3UMBIN HA MOJIUTOHBI.

K TIIO Ttakxe OTHOCAT MAacThl, KOTOPHIC IMOJYYAIOTCS Ha MPEANPUATHIX HEPTIHOMN
MPOMBINIIEHHOCTH. OHM HE OTHOCSTCS K JKUIKUM, IMOCKOJbKY HMEIOT BSI3KYIO, IUIOTHYIO
KOHCHUCTEHIIUIO C TPUMECSIMHU, CT'YCTKaMHU.



I'azo00pa3nbie

I"a3000pa3Hble TPOMBINIIICHHBIE OTXOIbI OOBIYHO BCTPEYAOTCS HA XMMHUYECKUX, Ta30BhIX
MPOU3BOJICTBAX, TIJI€ TEXHOJOTMYECKUM TMPOLECC MOJpa3yMeBaeT MCIOJIb30BAHUE JIETYYHX
MaTepHaioB.

K auM oTHOCSTCS:

- Ta3bl, KOTOPbIC HE BCTYIUIIN B XUMHUYECKYIO PEAKIIMIO;

- Ta3bl, MOJYYUBILIHUECS B XOJ€ OKUCIUTEIbHBIX MTPOIIECCOB;

- CXKaTbld BO3JyX OT KOMIIPECCHOHHBIX MaIllWH, UCMOJIb3YEMBIX JUIsl CYLIKH, Harpena,
MPOAYBa, OXJIAXKICHUS;

- IOTOKH TBUIH, Ta3a C IPOU3BOJICTBA;

- JIbIM OT KOTENbHBIX, JUTEHHBIX MPOU3BOACTB, METALTYPrUYECKUU MPEAIPUITHIH.
[IpenenbHO gomycTMMasl KOHIEHTPAIMS TaKWX BBIOPOCOB HOPMHUPYETCS CAHUTAPHBIMU
HOpMaMH. ITO KOHTPOJIHPYETCS COOTBETCTBYIOIIMMU TOCYIaPCTBEHHBIMU OPTraHaMH.

Tao6auma 10.1

Buabl orxonoB Ipexnpusitust IIpumepsnI 0TX010B Baunsinue Ha
onocoepy

3aganue 2. [Ipountaiite TekcT «CrocoObl YTUIM3AUH U NTePepadOTKH MPOMBIIIICHHBIX
OTXOJIOBY

A) Cnoco0bl yTujan3anuu

Bcé, uro Henmb3s mepepadoTarh OTIPABISASTCS HA YTHIU3ANUIO. Y THIIM3HPOBATH OTXOIBI
MOJKHO JIBYMSI CIIOCOOaMHU: 3aXOPOHECHHE U CKUTAHUE.

3axoponenue. [IpoMbINIIICHHBIE TBEPBIE OTXOIBI MPEIBAPUTEIHLHO pa3MENIAOTCS Ha
CHEIMAM3UPOBAHHBIX TOJIUTOHAX. OTO TIUIOMIAJAKHA, HAa KOTOPBIX TMPOBOMAAT MPOLEAYPY
o0e33apaKuBaHusl, HEUTpaIH3aUU AJIs MMOCIEAYIONIEro 3aX0poHeHus. [l Kax a0l KaTeropuu
YCTaHABIMBAETCS CBOE€ MAaKCHMalbHO JOMYCTHMOE BpeMs CKIQJAHPOBAHUS, MOPSIOK
3axopoHeHus. Takoil crnocod yTMIU3allUW CHIDKAET PUCKU MPOTEKAHUS TOKCUYHBIX, BPEIHBIX,
MMOTEHIIMAILHO OIMACHBIX IS SKOJIOTHH, KM3HH YeJIOBeKa XMMHYECKHMX BellecTB. VX HajexHO
W30JIUPYIOT, YTOOBI OHH HE MPOCOYMIIMCH B TIOYBY, a 4epe3 Hee B IPYHTOBBIC MJIM TOJ3EMHBIC
BOJIBI.

Coxuranme. Teepiple ©  TAcTOOOpa3HbIE  MPOMBIIUICHHBIE  OTXOJBI  MOXHO
YTUIU3UPOBATh CkuraHueMm. Ho mpeaBaputenpbHO uX (PUIBTPYIOT, IO BO3MOXKHOCTU OTAEISIOT
OMAaCHbIE TOKCHYHBIE WM B3pbIBUaThie coeAuHEHUs. (CKUTaHHE OCYIIECTBISETCS B
CHEIHUANIbHBIX KamMepax — 3TO 00XKUTOBbIE MJIM MHOTOKaMepHbIe meur. OHHM TaKkKe TOTOTHEHBI
0COOBIMH  YCTpOMCTBAMH — (QHIBTPaAMH, TMPEHATCTBYIOMIMMUA MPOHUKHOBEHHUIO SAOBUTHIX
BEIICCTB B OKPYKAMOIIYIO cpeny. ['oproune M B3pbIBUATBIC COCIUHEHUS, KOTOPhIe HEBO3MOYKHO
CKedb B TE€YaX I10 TEXHHWKE OCE30MacHOCTH, YTHJIM3UPYIOTCS IOCPEICTBOM IUIa3MEHHBIX
BO3IYIIHBIX CTpyH. [lomydaeMyro TIpy 3TOM SHEPTHIO M Ta3bl MOKHO HCITOJIb30BAaTh IMTOBTOPHO
JUTSL PA3JTUYIHBIX TEXHOJIOTHYSCKHUX ITHKIT.

3amonauTe Tadmmiy 10.2

Taoauna 10.2

Cnoco0bl yruiuzanuu Bansinne Ha ouocgepy ‘ IIpoueccsl




b) MeTtoab! nepepadoTKu NPOMBINLJIEHHBIX 0TX0/10B

C 5KOJOTHYECKON TOUKH 3pPEHHsI MYCOp JIydllle repepadaTbiBaTh, MOIy4yaTh BTOPUYHOE
ChIpbE. OTO CHUXAET BEPOATHOCTh IPOHUKHOBEHUS B BO3/yX, IOYBY, BOAY TOKCHUYHBIX,
ormacHbIX coenuHeHuil. IloBropHas o0OpaGoTka BeIrogHa W JUIs  OW3HECA, MOCKOJBKY
IIPEIOCTABIISET ChIPHE XOPOILEro KauecTBa M0 00JIee HU3KOM LIEHE.

I'ereporennslii kaTaaus

3TOT c1ocob nepepaboTKH UCTIONb3YEeTCs ISl HEUTPAIH3alMy Ta3000pa3HbIX M KHIKUAX
IIPOMOTXO/I0B. BBIAEISIOT TpH BUAA KaTanu3a:

1. Tepmokaranutuueckoe okucienue. [loaxoauT s razoB ¢ Majioil KOHILIEHTpaLHeu
roprounx npumeceit. [lpoucxonur npu temneparype 200-400°C B cieniualibHbIX YyCTaHOBKaX.

2. TepMokaTanuTUyecKkoe BoccTaHOBJIeHHE. [IpuMensercs ans razo00pa3HbIX OTXOOB,
COJIEprKalINX HUTPO3HBIE Ia3bl.

3. IIpopa3Hoe KaTaIUTHUECKOE OKHUCIEHUE, UCTIONb3YyEMOE /Il UCIIAPEHUI CTOYHBIX BOJ.
B oO0mieil mpakTHKe YTHIM3alUMU TETEPOTEHHBIH KaTalu3 MPHUMEHSETCS TOJBKO Kak Crocod
00e33apaKuBaHusl IPOMBIIIIIEHHBIX OTXO0/10B.

IMuponus

[Tog nuponu30M MOHUMAIOT PA3JIOKEHUE CIOXKHBIX XMMHUUYECKHX BELIECTB JO MPOCTHIX
110/1 BO3CIICTBMEM BBICOKHUX JaBJIeHUS U Temneparyp. [luponus Begercs ABymMss METOIAMM:

1. OxkucnuTenbHbIi. YTUIM3AMUSA OTXOAOB INOCPEACTBOM TOpPEHHUs 3a CYET aKTUBHOU
nojaud B KaMmepsl kucimopopa. [logxomuT s Tex MarepuanoB, KOTOPbIE HENb3s CHKEub
OOBIYHBIM CIIOCOOOM: Macya, MPUCA/IKH, CTOUYHBIE BObI, IJIACTMACCOBbIE U3/EIHS.

2. Cyxoil. B naHHOM cilydyae JIOCTyH KHCIOpOJa B KaMmephbl IEepeKpbIBaeTcsd, a B
pe3ynbTare ynaercs MOJyYUTh Tas3bl, KUAKUE MPOAYKTHI, YIIIEPOJHbIE OCA/IKH, KOTOPbIE MOTYT
CIIY’)KMTh BTOPUYHBIM ChIpbeM. J[aHHbIE CIIOCOOBI BBITOJHBI, MOCKOJIBKY HE TPeOYIOT OOJIBIIMX
3aTpaT pecypcoB.

BuoxuMmuyeckune MeToabl

K 6uoxumuueckuM MeToJjaM OTHOCAT CIIOCOObI 00e33apakhuBaHuUs MOCPEICTBOM OCOOBIX
MHUKpPOOPraHu3MoB. B pe3ynbpTaTe yaaercs NOJy4uTh Kaue€CTBEHHBIM OPraHMYECKU MPOJYKT,
HanmpuMmep, ynoOpeHHe il CeNbCKOXO3SMCTBEHHbIX KynbTyp. Crnocod mnpuMmeHsercs Ui
0TX0/10B 3-5 KjaccoB omacHOCTH. CaM MpOIECC OCYIIECTBIAECTCS Ha CHEHATU3HUPOBAHHBIX
MOJIMTOHAX M B OMOMETpHUYEeCKHMX KaMmepaX. MexaHuueckue MeToAbl MexaHMYeCKHi MeTo
0OBIYHO MCIIONB3YETCsl KaK MOATrOTOBUTENbHBIN. [lepen muponu3oM niiM KaTaau3oM MaTepualibl
HE00XO0/IMMO U3MENbUUTh, PA3JIEIUTh, CEAPUPOBATh.

Cenaparnus BegeTcs AByMs CIIOCOOaMHU:

- CUTOBOM — I'POXOUYEHHUE;

- THJIPaBIMYECKUN, MPU KOTOPOM pa3JeleHHE NPOUCXOAMUT IO CKOPOCTH OCENaHUs B
BOJIE.

3amomauTe Tadbmumy 10.3

Ta6aununa 10.3

MeToabl Buabi meTonos IMpouecc IIpumepsbl 0TX010B
nepepadoTKu nepepadoTku




Odopmienue oTyera:

OTuer HOKEH COlEpKaTh:

1. Ha3BaHue TeMbl MPaKTUYECKON pabOTHI;

2. llens paboTsr;

3. BbInoTHEHHBIE TPAKTHYECKHE 33 JaHHS

4. 3axnroueHue (BBIBOBI IO MPAKTUIECKON paboTe).

JlomamniHee 3agaHue:

1. Yto Takoe «0TX0bI»?

2. Ha3zoBuTe BUBI OTXO/IOB.

3. [IpuBenuTe MpUMeEpsl BO3ACHCTBHS KX IO IPYIIIBI OTXOI0B Ha Ouocdepy.
4. Kakue criocoObl nepepadoTKH OTXOA0B BbI 3HaeTe?

OcHOBHBbIE HCTOYHUKH HH(pOpMAIIUM:

1. KoHCHIIEKT JIeKIINH;

2. KoncrantunoB B. M. O6mas 6uonorus: yueOnuk st CI10 B. M. Koncrantunos, A.
I'. Pe3anos, E.O. ®aneera; no pea. B.M. KoncrantuHoBa. — 5-¢ uz., crep. — M.:
Wznarensckuii neHTp «Axagemus», 2008. — 256 c.

3. Kyznenosa T. A. O6mas 6uonorus: yaeonoe nmocooue ais CI1O / T. A. Ky3nemnosa,
U. A. baxxenosa. — 2e u3g.,crep. — Cankr-IlerepOypr: Jlanp, 2021. — 144 ¢

Tema 4.5. Biausinue conuaaibHO-IKOJIOTHYECKHUX (PAKTOPOB Ha 310POBbE YeJI0BEKa
IIpakTuuyeckoe 3ansitue Ne 14

Tema 3amsaTHsa: TeopeTHyeckHe acleKTbl DSKOJOTMU. 3aKOHOMEPHOCTH BIIUSHUSA
COLMAJIBHO-KOJIOTUYECKUX (DPAKTOPOB HA 3/I0pPOBbE YEIOBEKA.

Henbr 3ansiTusi:  BBISIBUTH OCHOBHBIE 3aKOHOMEPHOCTH BIIMSHHUS COLMAIBHBIX H
HKOJIOTUYECKUX (PAKTOPOB HA COCTOSHUE 3/10POBbsI UEIIOBEKA.

IIpuoGperaemblie yMeHHs U HABBIKHU:

- 3aKpenuTh 3HaHMsI O TEOPETUUYECKUX ACMIEKTAX 3KOJIOTUH;

- CdopmupoBaTh NMOHMMaHUE O BIMSHUU COLIMAIBHO- 3KOJOIMYECKHX (DaKTOpOB Ha
3I0pOBbE YEIIOBEKA.

IIpoxoxuTeIbHOCTD 3aHATHSA: 2 Yaca.

Ilopsinok U MeTOAMKA BBHINOJHEHUS 3aaHUS:

3ananue 1. McciienoBanne BIUSHUS 3arpA3HEHUS OKPYKAIOIIEH Cpebl

Heap: M3yunth, Kak ypoBEHb 3arpsi3HEHHs BO3AyXa WM BOJABI BIMSET Ha 370POBbE
HaceJIeHH .

JleiicTBus:

1. BeiGepuTe 1Ba paiioHa: OJMH C BBICOKUM YPOBHEM 3arpsi3HEHUS U APYrol ¢ HU3KHUM.

2. Cobepure naHHBIE O PACIIPOCTPAHEHHOCTH 3a00J€BaHUH (HapUMeEp, pEeCIIUPATOPHBIX
3a00JIeBaHNil) B 3TUX pailOHaX.



3. IIpoBenute ompoc cpeau KUTEIEH O COCTOSTHUM 310POBhS M (DaKTOpax, BIUSIOMNX HA
HEro.

4. Ilpoananu3upyiite coOpaHHbIE JaHHBIC M CAETANTE BHIBOJBI O CBSA3U MEXIY YPOBHEM
3arpsi3HEHUS] U COCTOSIHUEM 3JI0POBBSI.

3anganmue 2. ConmanpHbie GaKTOPHI U 310POBbE

Heab: VccnenoBaTh BIMAHHUE COLMATIbHBIX (PakTOopoB (0Opa3zoBaHHe, AOXOJ, JOCTYI K
MEAMIIMHCKUM YCIIyraM) Ha 370POBbeE.

JleiicTBus:

1. Cobepute MHPOPMALHIO O PA3JIMYHBIX COIHANIBHBIX TPYIIax (HapuMep, M0 YPOBHIO
J0X0/1a WIH 00pa30BaHUs).

2. M3yuuTe CTaTUCTUKY 3a00JI€BA€MOCTH B ATHX TPYIIIaXx.

3. IlpoBenuTe aHKETHPOBAHUE CPENM YYACTHUKOB, YTOOBI BBISICHUTH WX JIOCTYN K
MEAMIMHCKUM YCIIYI'aM U YpOBEHb 00pa30BaHUs.

4. CpaBHUTE TaHHBIC U CJIENalTe BBIBOJBI O TOM, KaK COIMAlIbHbIE (DAKTOPHI BIUSIOT Ha
3JI0pOBBE.

3apanue 3. AHanu3 BIUSHUS 00pa3a )KU3HU

Heab: OueHuts BausiHue 00pa3a >XKM3HU (MUTaHHUE, (PU3NYECKAsT aKTHBHOCTh, BPEIHbBIC
IIPUBBIYKHN) HA 310POBBE.

HecTBus:

1. IlpoBenuTe aHKETHPOBAHUE CPEAN CBEPCTHUKOB O UX 00pa3e KU3HU (pallioH MUTAHMUS,
yYpOBEHb (PU3NYECKON aKTUBHOCTH, KypeHHE, aJIKOTOJIb).

2. CoOepure naHHBIE O COCTOSHMM 3/I0pPOBbsl YYaCTHHUKOB (HampuMep, HaIuuue
XPOHMYECKHX 3a00JIeBaHui).

3. Ilpoananu3upynTe CBsI3b MEXKAY 00pa30M KHU3HH U COCTOSIHUEM 3/10POBbSL.

4. IToaroToBpTe PEKOMEHIAMH O YITYUIIEHUIO 00pa3a >KU3HU /7S MMOBBIIEHUS YPOBHS
3/10pOBBA.

3ananue 4. Dxonornyeckue PaKkToOpbl U MICUXUUECKOE 3I0POBBE

Heab: HccnenoBaTh BAMSHHE 3KOJIOTMYECKMX (DAKTOpOB (IIyM, 3€JIEeHbIE 30HBI) Ha
MICUXUYECKOE 3/10POBbE.

JleiicTBus:

1. M3yunrte naHHBIE O NOCTYITHOCTH 3€JIEHBIX 30H U YPOBHE IIyMa B BalllEM T'OPOJIE WU
panoHe.

2. IlpoBenute onpoc Cpeau KUTENEW O UX MCUXOIMOLMOHAIBHOM COCTOSIHUM M YPOBHE
cTpecca.

3. CpaBHUTE pe3yabTaThI ONMPOCca C TAHHBIMU 00 SKOJIOTHUYECKHUX (PaKTOpax.

4. Cnenaiite BBIBOABI O BIMSIHUU PKOJIOTUU HA MICUXUYECKOE 3I0POBBE.

Odopmienue oTuera:

OTueT 10IKEH COAepKaTh:

1. Ha3Banue TeMbl MPAKTUYECKON pabOTHI;

2. Uenb paborTsr,

3. BbINONTHEHHBIE TPAKTUYECKUE 3aTaHUS

4. 3axmroueHue (BBIBOIBI IO MPAKTHYECKOM paboTe).

OcHOBHbIE HCTOYHUKH HHpoOpMaMU:
1. Koncnext nexmuu;



2. KoncrantunoB B. M. OOGmas Owomorus : yuebnmk mis CIIO B. M.
Koncrantunos, A. I'. Pezanos, E.O.®Daneea; no pea. B.M.Kouncrantunosa. — 5-¢ usg.,
crep. — M. : U3natenbekuii neHTp <K Akamgemus>>, 2008. — 256 c.

3. KysnemoBa T. A. OOmas Ouonorus : ydeOHoe mocodme mis CIIO / T. A.
Ky3nenona, 1. A. baxenosa. — 2e uzn.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144
C.

Pa3nen 5. BuoJsorus B ;KH3HHU
Tema 5.1. BHOTEXHOJIOTMH B KU3HU KAXKIOL0
IIpakTuyeckoe 3ansaTue Ne 15

Tema 3ausiTusi: buorexHosnorus kak Hayka v Ipou3BoACTBO. OCHOBHBIE HAIPaBIICHUS
COBPEMEHHOI OMOTEXHOJIOTHH;

Leasb 3ansTHs: M3y4nTs OCHOBHBIEC MOHATHS HAYKH OMOTEXHOJIOTHH.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OCBOCHHUE TEOPETHUECKUX OCHOB OMOTEXHOJIOTHH;

- 3HAaKOMCTBO C OCHOBHBIMH HAIIPABJICHUSAMU COBPEMEHHON OMOTEXHOJIOTHH.

IIpoaonxuTeIbHOCTH 3aHATHS: 2 Yaca.

Ilopsiiok U MeTOAMKA BHINIOJTHEHUS 321aHUSL:

3aganue 1. Jlatp ompenencHue TEPMHUHY «OMOTEXHOJOTHS». M3yunTh OCHOBHBIC
HaIpaBJICHUS! COBPEMEHHOW OMOTEXHOIOTHH.

3aganme 2. Keiicel Ha aHanu3 WHQOpPMAMM O Pa3BUTUM  MPOMBIIUICHHON
OMOTEXHOJIOTHH (IO rpynIam)

1. bBuorexHonorust B 06J1aCTH MEIUITUHBI

2. buoTexHONOrUs B CETbCKOM X035HCTBE

3. B o6iacTu ®KHBOTHOBO/ICTBA

4. TonmuBo OyayIIero

5. O6paboTKa 0TX0/10B

Ka:kaas rpynna npeacrasiisieT CBOii Keiic B BU/e aHAJIN3A C Mpe3eHTaluei.

Odopmienue oTuera:

OT4YeT OJKEH COAepIKaTh:

1. Ha3Banue TeMbl IpakTUYECKOM paboThI;

2. llens paGoTHI;

3. DBhInonHeHHbIE TPaKTUYECKUE 3a/1aHUS

4. 3akmoueHue (BBIBOJBI IO IPAKTHUECKOH paboTe).

JdomamiHee 3aqanue:

1. Yro Takoe 6MOTEXHOJIOTHS?

2. Ha uem ocHOBaHBI OHOTEXHOJIOTHH?

3. B kakux oTpacisix IpUMEHSIOT COBPEMEHHBIE JOCTHKEHUSI OMOTEXHOJIOTHIT?
4. TloaroroBbTe MPE3EHTAIMH IS 3AIIUTHI KEHCOB.

OcHOBHbBIE HICTOYHUKH MHGOPMAIIUK:
1. KoHCHEKT JIEKIUH;



2. KoncrantunoB B. M. O6mas 6uonorus: yaeonuk s CI1O B. M. KorcrantuHos, A.
I'. Pe3anos, E.O. ®azneena; no pea. B.M. Koucrantunoa. — 5-e uzja., crep. — M.:
N3narenbckuii neHTp «Akagemus», 2008. — 256 c.

3. Kyznenosa T. A. O6mas 6uonorus: yueoHoe nmocodue ais CIIO / T. A. Ky3HenoBsa,
H. A. baxxenoBa. — 2¢ u3a.,crep. — Cankr-IlerepOypr: Jlans, 2021. — 144 c.



CnucoK OCHOBHOM M IONOJIHUTEJIbHOM JIUTEPATyPbl

1. buonorus yenoBeka: yueOHHUK A By3oB / B. 1. Makcumos, B. A. Ocranenko, B. /1.
®omuna, T. B. Unnonurosa; nox penakuueit B. 1. MakcumoBa. — 2e uza.,crep. — CaHKT-
[TeTepOypr: Jlanb, 2023. — 364 c.

2. BacunneBa E. E. 'eneTnka yenoBeka ¢ OCHOBaMU MEAMIIMHCKOM reHeTuku. [locobue mo
pemenuto 3amad: yuyebHoe mocobdue mis CIIO /E. E. BacunbeBa. — 6¢ u3n.,crep. — CaHKT-
ITerepOypr: Jlanb, 2024. — 92 c.

3. Epemuenko, O. 3. buonorus: yuenue o Ouocdepe: yueOHOe mocoOue st CpeaHEro
npodeccuonanbHoro oopazosanus / O. 3. Epemuenko. — 3-¢ uzn., nepepad. u pon. — Mockaa:
Nz narensctBo FOpaiit, 2022. — 236 c.

4. Kapenuna K. A. AcummeTrpuss Mo3ra M MaTE€pPUHCKO-IETCKUE B3aMMOOTHOILEHUS
mitekonuratomux: MoHorpadus / K. A. Kapennna, A. H. ['mnes, E. b. Manamude. — 2e 3.,
crep. — Cankr-IlerepOypr: Jlans, 2022. — 204 c.

5. KysnenoBa T. A. O6mas 6uomnorusi: yaeb6Hoe nocodue st CIIO / T. A. Ky3ueuosa, 1.
A. baxenoBa. — 2e usg.,crep. — Cankr-IlerepOypr: Jlanb, 2021. — 144 c.

6. Kyprys P. B.I'eHeruka ueinoBeka ¢ OCHOBaMHM MEIUIIMHCKON TE€HETHUKH: ydeOHOE
nocobue g CIIO / P. B. Kyprys, H. B. KuceneBa. — 4e u3n., crep. — Cankr-IlerepOypr:
Jlanp, 2023. — 176 c.

7. Jleonona I'. I'. buonorust: yae6noe mocodbue mis CI1O /T'. I'. JleonoBa. — 2¢ u3j., cTep.
— Camnkr-IletepOypr: Jlans,2023. — 172 c.

8. IlaBnoBa, E. . Dxomorusi: y4eOHUK ¥ MPAKTHUKYM IJIsi CPEAHETO MPO(ECCHOHAIBLHOTO
obpazoBanus / E. U. I1aBnosa, B. K. HoBukoB. — Mocksa: M3aarensctBo «tOpaiity, 2022. —
190 c;

9. INaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue buonorus / Ilox pen.
[Taceunuka B.B. Axumonepnoe obuiectBo «M3narensctBo «llpocsemenuer». —2024. — 272 c.

10. TTonomeeBa O. A. ®u3UKO-XMMHUYECKHE METOJbI HCCIENOBAHUS U TEXHHUKA
nmabopaTopHbIX paboT: yuebHoe mocodue mis CIIO / O. A. IlonomeeBa. — 4e uzn.,crep. —
Cankr-IlerepOypr: Jlans, 2023. — 108 c.

11. Teitnop . buonorus: 8 3 1. T. 3 / A. Teitnop, H. I'pun, Y. Crayr; nox pen. P.
Cormepa; niep. 3-ro anri. uza. — 14-e uza. — M. : Jlaboparopus 3nanwmii, 2022. — 451 ¢

12. Teiinop /1. buonorus: B 3-x Tomax. — M.: Jlaboparopus 3nanmii, 2021. — 2021 c.

13. TepemoB A.B., IlerpocoBa P.A. buonorusi. buonornueckue cuctemMsl U mporeccsl //
OO6mecTBO ¢ orpaHn4eHHON oTBeTCcTBeHHOCTHIO «MOLl Muemo3unay. — 2024. — 399 c.

14. Tynaxosa O. B. buonorus. Yue6Hoe nocodue. — M.: Jupekrmeaua [labmumumnr,
2020. — 450 c.
15. Tynskosa O. B. M30pannbie Bonpockl ob0mielt 6uonoruu. YuebHoe nocodue. — M.:

Hupexrmenua [Tabmummnr, 2020. — 147 c.

3.2.2. OcHOBHBIE YJICKTPOHHBIC H31aHUS

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

2. http://college.ru/biologiya/- buosorust B OTKpBITOM KOJUISIDKE

3. http://webelements.narod.ru - WebElements: oHiaiiH-CIpaBOYHUK XUMHYECKUX
3JIEMEHTOB

4. http://all-met.narod.ru - 3anumatensHas bronorus: Bce 0 MeTaiax

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKHU



1. https://infourok.ru/
2. https://resh.edu.ru/



https://resh.edu.ru/

