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1. losicHuTeIbHAS 3aIIUCKA

JlaHHBIE METOAMYECKUE YKAa3aHUs [IPEAHA3HAYAI0TCA U1 OKA3aHMs IIOMOIIM CTYICHTaM B
BBINOJIHEHUH MTPAKTUYECKUX paboT 1Mo yueOHOH nucturinae «buonorusy.

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

OO11ue neau NpakTUYECKOro 3aHATHS CBOAATCA K 3aKpPEIUICHUIO TEOPETUUECKUX 3HAHMH,
Oonee TIIIyOOKOMY OCBOCHHIO YK€ HMEIOIIUXCA y OO0y4arollMXcs yMEHUH U HaBBIKOB U
OpUOOPETEHUI0 HOBBIX YMEHMH M HABBIKOB, HEOOXOIUMBIX MM JJIsI OCYLIECTBICHMS CBOEH
npoeCCHOHATBHON JIEeATETPHOCTH M COCTAaBJIAIONIMX KBaJTH(PHUKAIMOHHbIE TpeOOBaHUSA K
CIIELIUAIIUCTY.

OCHOBHBIMU 337JauaMy IPAKTUUECKUX 3aHATUH SIBISAIOTCS:

* yry0JIeHHE TEOPETUICCKON U IPAKTHYECKOM MOATOTOBKH;

* npulIMKeHne yaeOHOro nporecca K peajibHbIM YCIOBUSAM pabOThl TEXHHKA,

* pa3BUTHE MHULMATHBBI U CAMOCTOSATEILHOCTU OOYYaIOLIMXCS BO BPEMs BBINOIHEHUS
VMU IPAKTUYECKUX 3aHATHH.

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

Paspnen 1. Knerka — cTpyKTypHO-(pDYHKIIHOHAJIbHAS €IMHULIA )KUBOI'0

Teme 1.2. CTpyKTYpHO-PYHKIIHOHATbHAS OPraHU3AIHA KIE€TOK

IpakTuyeckoe 3anaTue Ne 1

Tema 3ansaTusa: KnerouHas teopus. TUNbl KIETOYHOW OpraHU3aldd: NPOKAPUOTHYECKUN M

sykapruoThuueckuili. OTHOKIIETOYHbIE U MHOTOKJIETOYHBIE OPTaHU3MBI.

Heas 3anaTHA: M3yduTh OCHOBHBIE MOJIOXKEHHS KieTouHOM Teopun T. IlIBanHa m M.

[lneitnena, 03HAKOMUTHCS C TUIIAMH KJIETOYHON OpraHu3alyu.

IIpuoOperaembie yMeHUs] M HABBIKH:

- OcymecTBiaTh MpodhecCHOHATBHYIO ESTEIHPHOCTh B YCIOBHSIX OOHOBJICHHUS €€ IIeJeH,

CoAEepKaHUsA, CMEHbI TEXHOJIOTHI;

- CdhopmMupoBaTh 3HAHUS O CTPOCHUH PA3HBIX THUIIOB KJIETOK.

IIpoxo/KUTEILHOCTD 3aHATHA: 2 Haca.

IHopsiaok ¥ MeTOAMKA BBINOJHECHUSA 3aAAHUM:

3ananme 1. IlepeuncnuTe OCHOBHBIE MOJOXEHHUS KIETOYHOM Teopun. Kakue OTKpbITUS

CrocoOCTBOBAIM (POPMUPOBAHUIO KIIETOUHOU TEOpUHU? YKAKUTE UMEHA YICHBIX U UX BKIIA].

3aganue 2. M3yunre OCHOBHBIE THIBI KJIETOYHOM OpraHM3alM{. 3alMILINTE OCHOBHBIE

(GYHKIIMM OPraHOMI0B SYKapUOTHUECKON M MPOKapUOTHYECKON KIeToK. Pe3ynbTaTsl opopMHUTH

B Buje Tabmum 1.1, 1.2.

Tadoauuna 1.1 - Crpoenune u GyHKIIUA OPTAaHOUIOB MPOKAPUOTHIECKON KICTKH



OcCHOBHBIE OPraHOU/IbI

Crtpoenue

DOyHKIUUH

1. IurTomnazma

2. Iuronjazmaruyeckasi

MeMOpaHa

IMIC

SAnpo

MuToxoHapum

Puodocompbl

JInzocompbl

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

Kiero4Hsblii meHTp

10. KinerouHasi CTeHKa

11. Pudocombl

12. IlInacTuabl
(Xopomacrsl,
Xpomoniacrsl,
JleikomiacThl)

Ta6auna 1. 2 — Ctpoenue u QyHKIUU OPraHOMI0B IPOKAPUOTUYECKON KIIETKU

OcHOBHBIE OPraHOU/bI

Crtpoenue

DOyHKIUH

1. IImrTomiazma

2. HuTomiaazmaTuyeckasi

MemOpaHa

KierouHnas creHka

Kancyaa

Puodocompbl

Hyxneounn

N|o|glMw

Opranouanbl
(KTYTUKH, THJIH)

ABUKCHUSA

3ananue 3. Mzyunure HekneTounyio popmy xu3Hu. Uto Takoe Bupychl? KakoBbl UX OCHOBHBIE

XapaKkTepUCTUKH W IOYEMY HMX HE CUMTAKOT >KMBBIMM OpraHM3MaMu? 3apHUCyHTE CTpOEHUE

BHUPYCHOM KJIETKH.

3ananmue 4. 3anonaute Tabnuiy 2.1 «XapakTepHble 0COOEHHOCTH BUPYCOBY.

Tabauua 2.1 — XapaktepHble 0COOEHHOCTH BUPYCOB

CxoacTBo c sKkuBbIMH | OT/IHYHE oT *kuBbIX | Cienuduyeckne 4epTbl
OpPraHu3MamMu OPraHM3MOB

1.

2.

3.

33}13HI/IC 5. HpI/IBCIlI/ITe IMPUMCEPLI OCHOBHBIX BUJIOB BUPYCHBIX U 6aKTCpI/IaJ'IBHBIX 3a00JIeBaHUH.

VYKakuTe OCHOBHbIE 0COOCHHOCTEH MPUMEHEHHSI aHTUOMOTUKOB.

Odopmienue oTuera:
OTuer J0KEH COIepKATh:

1. Ha3zBaHue TeMbI IPAKTHYECKOU PaOOTHI;

2. Lenb paboTsr;




3. BrImonHEHHBIC IPAKTUYECKUE 3a/1aHUS
4. 3axmroueHue (BbIBOBI MO MPAKTUYECKOM padoTe).

JlomaiHee 3ajaHue:

1. M3yuuTh OCHOBHBIE IIOJIOKEHUS KIETOUYHON TEOPUH;

2. V3yuuTh OCHOBHBIE THUIIBI KJIETOUHOH OpraHu3allld, 3HATh CTpOeHHE O (YHKIUU
OpPraHoUIOB JaHHBIX TUIIOB KJIETOK;
3apucoBaTh JKUBOTHYIO/OAKTEPHAIBHYIO KJIETKY (Ha BBIOOp), YKa3aTh OPTraHOMU/IbI;
N3yunth HEKIIETOUHYIO (OPMY KHU3HHU, 3aPUCOBATH CTPOCHHE BUPYCHOI KIIETKH;
JlaTe orpeneseHue MoHATUIO «OakTepruodarm»;

©o ok~ w

[IpuBecTH npuMepsl BUPYCHBIX U OaKTEpUANbHBIX 3a00JIeBaHUA.

OcHOBHbBIE HCTOYHUKH HH(pOpMAIIUM:
1. KoHCHeKT JIeKIuH;
2. KoncrantunoB B. M. O6mias 6uonorus : yue6nuk mist CI1O B. M. KoncrantuHos,
A. T'. Pe3anos, E.O.®aneeBa; no pen. B.M.KoncrantunoBa. — 5-¢ uza., crep. — M.
: Usmarenbckuii nentp << Akagemus>>, 2008. — 256 c.
3. Ky3nenosa T. A. O6mras 6uonorus : yaeoHoe mocodue s CI1O / T. A. Ky3nemosa,
U. A. baxenosa. — 2e u3n.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c.

Tema 1.4. O0OMeH BeliecTB M NPeBpalllcHAE JHEPTrUM B KJIETKe
IIpakTnuyeckoe 3ansitue Ne 2

Tema 3ansiTus: MaTpuuHbsle nporeccsl B KieTke. buocunres GenkoB. Pemenue 3agay Ha
OIpeIETICHUE TTOCIIEI0OBATEIbHOCTH HYKJIEOTUOB, AMUHOKHCIIOT B HOPME U B CIIy4ae U3MEHEHUS
nocJseoBareabHoCcTH Hykieotuos JTHK.

Heab 3ansiTusA: M3ydnTh cTpoeHHME OCHOBHBIX BUAOB HyKIenHOBbIX kucioT: JJHK, PHK,
XpoMocoM. M3yunTh OCHOBHBIE MaTPUUHBIE MPOLIECCHI B KJIETKE: peryInKalusi, OMOCUHTE3 Oernka,
penapanusi, TeHETUYECKUI KO/ U ero cBoMcTBa. [[03HaKOMUTBCS ¢ OCHOBHBIMY THIIAMM 337a4 Ha
OIIpeENIEHNUs TI0CIIEN0BATENBHOCTEN TPUILIETOB, KOJOHOB U aHTUKo10HOB JIHK 1 PHK.

IIpnoGperaembie yMeHHsI 1 HABBIKH:

- OcymecTBiATh NPO(EeCCHOHAIBHYIO AEATENbHOCTh B YCIOBHUAX OOHOBIEHHs €€ Iieneid,
COJZIepKaHUsl, CMEHBI TEXHOJIOTUH;

- ChopMupoBatTh 3HaHUS O CTPYKTYPHO-(YHKIIMOHATIBHBIX (PaKTOpax HACIEICTBEHHOCTH

IIpoxo/KNTEIBLHOCTH 3aHATHA: 2 Haca.

IHopsiiok 1 MeTOANKA BBINOJIHECHUS 3aJaHU:

3amanue 1. Yro takoe Metabommn3M? Kakue Buasl meradoii3Ma Bl 3HaeTe?

3aganme 2. [lepeuncnure sTambl OMOCHHTE3a Oeika. YKaxuTe s KaXAOro sTama
OCHOBHBIE ITPOLIECCHI.

3aganue 3. Jlaiite onpeneneHHE MOHATHIO «HYKIEHWHOBBIE KHCIOThD). (CocTaBbTe
cpaBHuTenpHyto xapaktepuctuky JJHK u PHK. Pe3ynbraTsl BHEcuTe B Tabnuiy 3.1

Tadimua 3.1 — CpaBautensHas xapakrepuctuka JJHK u PHK

Ipu3znaxku JHK PHK

MecTOoHAXO0XKIEeHHE B
KJIEeTKe

Poan




Crtpoenue

Monomepsl

3ananue 4. 3anuniuTe ONpPeCICHUS] OCHOBHBIX T€HETHUYECKUX TEPMUHOB: XpOMOCOMA, T'eH,
KapUOTHIl, TEHOTHI, (DEHOTHUII, TOMOJIOTHYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TaIllIOUIHBI U
JUTITIONTHBIN HAO0OP KIIETKH.

3ananue 5. Jlaitite onpeneneHue noHATHIo «I'eHeTUUECKUA KO U 3alUIIUTE €ro OCHOBHBIE
CBOIICTBA.

3ananme 6. Ilepeuncinre OCHOBHBIE MAaTPUUYHBIC MPOILIECCHI, MPOUCXOISIIME B KIETKE.
[Toapo6Ho onumuTe cTanuu OuocuHTe3 Oenka.

3ananme 7. Pemute 3a1a4ud Ha omnpeJleNeHUs OCIEI0BATEILHOCTH TPUILUIETOB, KOJOHOB U
aatukonoHoB JIHK u PHK, ucnons3yro Ttabnuily reHeTudeckoro koaa. (3amaum Ha OMOCHHTE3
Oenka):

3adaua 1. Jlan ydyactoxk maTpuuHoi (TpaHckpuOupyemoii) nenu HK: AAT-AI'T-I'TIT-
TTT-LAT. Onpenenute mnocienoBatebHOCTh KogoHOB HWPHK, antukomonoB TPHK wu
AMUHOKHUCIIOTHYIO  IIOCJIEIOBAaTENbHOCTh CHUHTE3MPYEMOTo Oellka, HCIONb3ysd Taluuily
TeHEeTHYECKOT0 KOa.

3a0aua 2. ®parment uenu uPHK wuMmeer mnocnenoBaTenbHOCTh  HYKJIEOTHAOB:
HUIALLITTIATYA. Onpenenure mnocienoBaTebHOCTh HykiaeoTu0oB Ha JIHK, anTukomoHbI
TPHK u mocnemoBarensHOCTh aMHUHOKHCIOT BO ()parMEeHTE MOJICKYJIbI OejKa, HCIOJIb3Ys
Ta0JIMIly TEHETHYECKOT0 KOJa.

3aoaua 3. [TocnenoBareabHOCTH HYKJICOTH]IOB (dbparmenTa 1enu
JHK AATTTHAITTHALTHA. Onpenenute mnocienoBaTeabHOCTh HYyKiIeoTnnoB B H-PHK,
AMUHOKHCIIOT B MOJUNENTUIHON Lenu. YTo mpou30WaeT B MOJUIENTUAE, €CIU B pe3yJbTare
MyTallid BO ()parMeHTe IeHa BBINAJET BTOPOW TPHUILIET HyKJIeoTHI0B? Mcnomb3yiiTe Tabnuily
TeHT.KOo/Ia.

FeHetnueckuu koa (MPHK)

fAepsoe Bropoe ocHOBaHue Tpetse
OCHOBaHue OCHOBaHue
¥ i) A r
Den Cep Tvip Luc ¥
v ek Cep Twvp Luc U
Nen Cep — — A
Nen Cep - Tpu r
Nen Mpo ric Apr v
m Nen Mpo ruc Apr i)
Nen Mpo s Apr A
Nen fMpo = Apr r
Mne Tpe AcCH Cep v
A Wne Tpe AcH Cep U
ne Tpe Nusz Apr A
MeT Tpe Nuz Apr r
Ban Anz Acn Fan ¥
r Ban Ana Acn nn U
Ban Ana ray i A
Ban Ana ray nu r

Pucynok 1 — Tabnuna reHeTH4ecKoro Koja

Odopmiienue oTyera:
1. OT4er moKEeH coaepKaTh:
2. Ha3BaHue TeMbl IPaKTUYECKON pabOTHI;




3. Lenp paboThr;
4. BbINOTHEHHBIE MPAKTUYECKUE 3a/IaHUS
5. 3akmroueHue (BbIBOJIBI IO MPAKTUYECKOM padoTe).

JlomalHee 3a1aHue:

1. V3y4nTh OCHOBHOW TEOPETUYECKHH MaTepuaj MPAKTHYCCKOH pabdOThl: TEPMHUHBI H
OTIpeICTICHUSI.

2. Bbly4nTh CBOMCTBA TEHETHYECKOTO KOJIA.

3. Pa3obparbcs ¢ anropuTMOM pelieHus 3a/1ad Ha OMOCHHTE3 Oellka B KIIETKE.

OcHOBHbBIE HCTOYHUKU HH(POPMALINHA:

1. KoncnekT nexuum;

2. Koncrantunos B. M. OOmas Ouwonoruss : yuebnuk s CIIO B. M.
Koncrantunos, A. I'. Pezanos, E.O.®aneesa; no pea. B.M.KoncrantunoBa. — 5-¢ u3j., crep.
— M. : U3parenbckuii neHTp «Akagemus», 2008. — 256 c.

3. KysnenoBa T. A. OOmas Ouonorus : yueOHoe mocobume s CIIO / T. A.
Ky3znenona, 1. A. baxenosa. — 2e uzn.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144 c.

Pa3nen 2. Ctpoenue u GpyHKUHMH OPraHusmMa
Tema 2.2. @opMbl pa3MHOKEeHUS] OPraHU3MOB
IIpakTnyeckoe 3ansiTue Ne 3
Tema 3ansaTusi: @opMbl pa3sMHOXKEHUsT OpraHu3MoB. becronoe u nmonoBoe pazMHokeHHE. Buabl
6ecrionoro pa3mMHoxxeHus. [lonoBoe pazMHokeHHe. ['ameTorenes y xHuBOTHBIX. CliepMaToreHes
u ooreHes. CTpoeHHe MOJIOBBIX KIETOK. OIIOJ0TBOPEHHUE.
Heab 3auaTHA: V3y4nTh OCHOBHBIE (DOPMBI PA3MHOKEHUSI OPraHU3MOB, 3Tallbl TaMETOreHe3a
(criepMaToreHe3a u 0oreHes3a y )KUBOTHBIX), CTPOCHHUE MOJIOBBIX KIIETOK.
IIpuoGperaemblie yMeHHs U HABBIKHU:
- OcymiecTBIsATh MPOGECCHOHATBHYIO JIEITEILHOCT B YCIIOBUSIX OOHOBJICHHS €€ 11eTIeH,
CoAEp)KaHUs, CMEHbI TEXHOJIOTHI;
- CdopmupoBath 3HaHUA O (popMax pa3sMHOKEHHUS OPraHU3MOB
IIpono/KuTeIbHOCTD 3aHATHSA: 2 Yaca.
IHopsiaok 1 MeTOAMKA BBINOJIHECHUSA 3aJaAHU I
3ananme 1. Uro takoe pasmHoxenue? Kakue Gpopmbl pa3sMHOKEHHUs BBl 3HaeTe?
3ananme 2. [laiite onpenenenue nouaruio «becnonoe pasmMHoxxeHue». 3anoiaHure tTadnuiy 3.1.
Tab6muia 3.1 — @opMbl 6eCIoI0r0 pa3sMHOKEHHS

®opma 0ecroJIoro pasMHOKeHH I Oco0eHHOCTH pa3sMHOKEHUS

1. lenenue

2. Cnopymsiuust

3. BereratusHoe Pa3MHOKCHHC

4. TloukoBaHue

5. ®parMeHTanus

6. KnonupoBanue

3ananme 3. [laiite onpenenenue nouaruio «IlomoBoe pazmMHoKeHHEy. 3amonHUTe TabIHILy 3.2
Tabmuua 3.2 — @opMbl TOJIOBOTO Pa3MHOKEHUS




DopMa MOJIOBOI0 Pa3MHOKEHUS Oco0eHHOCTH pa3MHOKEHUS

1. Konrwroramnus

2. IlapreHorenes

3. CnusiHHE MOJIOBBIX KIETOK
(OmogoTBOpEHME)

3aganue 4. Uro Takoe ramerorenes? Kakue Bubpl raMeToreHesa Bbl 3HaeTe?
3aganue 5. [lepeuncianTe OCHOBHBIE CTAIUH CIIEPMATOI€HE3a )KUBOTHBIX. 3apUCYITE CTPOECHUE
CIEPMAaTO30M/1a U YKAKUTE €r0 OCHOBHBIE CTPYKTYPHBIE YaCTH.
CnepmaToreHes mpoucXOQUT B CEMEHHUKAX M BKJIFOYAET YEThIPE CTalUN: PA3MHOKEHHUE, POCT,
co3peBaHue U (OPMHUPOBAHUE:

1. Ilepuon pazMHOXEHHUS -

2. Ilepuwon pocra -

3. Ilepuon co3peBanms —

4. Tlepuox hopmMupoBaHUS -

3aganue 6. [lepeuncianTe OCHOBHbIE CTAJIUN OOTE€HE3a KUBOTHBIX. 3ApPUCYHTE CTPOCHHE
SNUIEKIIETKU U YKAKUTE €r0 OCHOBHBIC CTPYKTYPHBIE YaCTH.
OBoreHe3 NpOUCXOAUT B SMYHUKAX U BKIIOYACT TPH CTAINH: Pa3MHOXKEHHE, POCT U CO3PEBaHUE:
1. Tlepuon pa3sMHOXKEHHUS -
2. Ilepuwon pocra -
3. Tlepuox co3peBanus -
3ananmue 7. Uto Takoe ortogorBopenue? Kakue Buibl omtonoTBopeHus Bol 3Haete? CocTaBbTe
CXeMy BHJIOB OIIJIOJJOTBOPEHHSL.

Odopmienue oTuera:

OT4eT T0KEeH CoOAepKaTh:

HazBanwne TeMbl MpakTH4YeCKON pabOTHI;
Lens paboTsI;

BrlinonHeHHbIe IPaKTUYECKUE 3aaHus

gk~ owbheE

3axroueHue (BbIBOJBI IO MPaKTUYECKON padoTe).
JdomaiuHee 3agaHue:
1. M3yuuTh OCHOBHOW TEOPETHUECKUN MaTepuaj MPaKTUYeCKOl paboThl: TEPMUHBI U
OTIpeIeTICHUSI.
2. BbIyuuTb dTamnbl raMeTOTeHe3a KUBOTHBIX;
3. BBIyuuTb OCHOBHBIE BUIBI PA3MHOKEHHUSI )KUBBIX OPTaHU3MOB.
OcHOBHbBIE HICTOYHUKH MHPOPMALIUN:
1. KoHcmekt nexiuu;
2. KoncrantunoB B. M. O6mas 6uomnorus : yaeonuk mis CIIO B. M. KoHncTaHTHHOB,
A. T. Pezanos, E.O.®aneera; no pen. B.M.Koncrantunoa. — 5-e uz., crep. — M.
: U3marenbckuii eHTp «Akagemus», 2008. — 256 c.
3. Kyznenosa T. A. O6mas 6uosnorus : yaeoHoe nocodue mast CIT1O / T. A. Ky3nernosa,
N. A. baxxenoBa. — 2e u3a.,crep. — Cankrt-IletepOypr : Jlans, 2021. — 144 c.

Tema 2.4. 3aK0HOMEpPHOCTH HACJICAOBAHHS NIPU3HAKOB




IIpakTuyeckoe 3ansaTue Ne 4
Tema 3ansaTusa: Pemenue 3amady  Ha  ONpelelIeHUE  BEPOSATHOCTH  BO3HUKHOBEHUS
HACJNIC/ICTBEHHBIX ~MPU3HAKOB TPH MOHO-, [JH-, TOJIUTHOPUIHOM H  aHAIM3HUPYIOIIEM
CKpEIIUBAHUU, COCTABICHUE T€HOTUIINYECKUX CXEM CKpELIMBaHUS
Heap 3anaTusa: M3yuyuTh 3aKOHOMEPHOCTU HAcl€[OBaHUS IpU3HAKOB. I[lo3HakoMuTbCS ©
byHIaMEHTAIbHBIMU 3aKOHAMU TEHETUKH, OTKphIThIMH [ .Mengenem. Hayuutbes pemathb
OCHOBHBI€ TUIIbI TEHETHUECKUX 3a/1a4.
IIpnoOperaeMble yMEeHUS U HABBIKU:
- OcymecTBasTh NPOGHECCHOHATBHYIO JIEeATEIbHOCTh B YCIOBUSX OOHOBIEHUS €€ Iienel,
COIEp)KAHUsSA, CMEHBI TEXHOJIOTUI;
- CpopmupoBath 3HaHUA O (HYHJAMEHTAIBHBIX 3aKOHAX T€HETUKU
IIpopoxuTEeILHOCTH 3aHATHSA: 2 Yaca.
ITopsinok n MeTOAUKA BBINIOJTHEHUSI 3a/1aHUI:
3amanmne 1. 3anumnmTe OCHOBHEIE 3aKOHEI 1. MeHmens.
3aganue 2. 3anummte cruenywoomme omnpeaeneHus: [enorun, @denotun. JloMUHAHTHBIE
npu3Haky, PelieccuBHble NpU3HAKH, AJIENbHBIE TEHbl, AHAIM3UPYIOIIEe CKpellUBaHue,
MounorubpunHoe ckpenuBanue, Hermonnoe 1oMuHUpOBaHUE.
3aganue 3. Pemute 3a1auu:
3agaya 1. Kakoe notoMcTBO 1m0 ()EHOTHUIY M T€HOTHIY OKHUJAETCS OT CKpEIIMBAHMS CEpPBIX
TeTepO3UTOTHBIX MbllIe? V3BECTHO, UTO Cephlii IBET JOMUHUPYET HAJl YEPHBIM.
3agauya 2. ['omyOoria3eiii MyxuynuHa, 002 POIUTENST KOTOPOTO MMEI Kapue IJias3a, )KEHHUICS Ha
Kaperyia3oil >KeHIIMHE, OTell KOTOpOW MMell KapHe Iiasa, a MaTb — roayosie. OT aToro Gpaka
poauiics rony6oriasblil ceiH. OnpesenuTe TeHOTUIIBI BCEX YITOMSIHYTBIX JIHII.
3agauya 3. CkpecTwiM pacTeHHUs 3€MIISHUKU C KPaCHBIMHU IUIOJIAMHU M JUIMHHOYEPEIIKOBBIMU
JHUCTBSMHU C PACTEHUSIMH 3EMIITHUKU C O€NbIMM IJIOJaMH U KOPOTKOUYEPEIIKOBBIMU JHCThIMHU.
Kakoe Moxer ObITb NOTOMCTBO, €CIM KpacHas OKpacka M KOPOTKOYEPELIKOBBIE JHCThS
JOMHUHUPYIOT, IIPU 3TOM 00a POJUTENBCKUX PACTEHUS T€TEPO3UTOTHBI?
3agaua 4. CkpecTuiu JbIHU C O€IbIMU OBaJbHBIMU IUIOAAMU C PACTEHUSIMHU, UMEBIIUMU Oejble
MIAPOBHIHBIC IUJIOABI. B MOTOMCTBE TONydYeHBl crlenyronme pacteHus: 3/8 ¢ OenbiMu
OBaJIbHBIMH, 3/8 ¢ OenbIMU  APOBUIHBIME, 1/8 ¢ kenThiMH oOBanbHBIMH U 1/8 ¢ kenThiMU
MIaPOBUIHBIMHM TUIOAaMHU. OnpenenuTe TEeHOTUIBl HMCXOAHBIX PACTEHUH U MOTOMKOB, €CIH
y IbIHU Oenas OKpacka JOMHHHUPYET HaJ el TOM, oBaJIbHas (popMa 1012 — HaJl IAPOBUIAHOM.
3agaya 5. VY denoBeka MOJAOOPONOK C TPEYroJIbHOM SMKOH NOMHUHUpPYET Haa TJaJKHUM,
cBOOO/IHAsI MOUYKA yXa HaJl HECBOOOIHOM. DTH NMPU3HAKU HACIEIYIOTCS He3aBUCUMO. JKeHIHA ¢
[JIaJJKUM MO0JI00POJIKOM U HECBOOOJIHOM MOYKOM yXa BBIXOJMT 3aMYyX 3a MY)KUHHY, UMEIOILIETO
CBOOOJHYIO MOYKY yXa U TPEYrojbHYIO SIMKY Ha moadopojke. M3BecTHO, YTO MaTh MY»XYHUHbI
uMena TIagKui Mog00pOI0K U HECBOOOHYIO MOYKY yXa.
CKOJIbKO THIIOB raMeT 00pa3yercs y MyK4HUHBI?
CKOJIBKO Pa3HBIX T€HOTUIIOB MOKET OBITh CPEIM TOTOMKOB 3THX CYNpPYroB?
CKOJBKO pa3HbIX (PEHOTHIIOB MOXKET OBITh CPeIU OTOMKOB 3TOW CYNPY>KECKOH mapbl?
KakoBa BepoATHOCTB, UTO PeOEHOK B ATOI ceMbe OyJIeT MOX0K Ha MaTh?
3agauya 6. Y cobak BHcAYee yXO JOMHHHMPYET HaJ CTOSYMM, 4YepHas OKpacKa IIEepCTH Hal
KopuuHeBoil. CKpelnuBalid YUCTONOPOAHBIX YEPHBIX COOAKH C BUCAYUMH yIIaMU C cobakamu,
MMEIOLTMMHI KOPUYHEBYIO OKPACKy LIEPCTU U cTosture yiu. [lomyueHHble rTHOpUAbI CKpeIuBaIn
MeX1y COOOM, ToTy4yasi HOTOMCTBO.
CKOJIbKO pa3HbIX T€HOTHUIIOB JIOJKHO MOTYYUTHCS Cpelin MEHKOBF2?



CKoJIbKO pa3HBIX (DEHOTUIIOB Cpenu MeHKOB Fo?

Kakas gacts menkoB F» heHoTHIIMUECKN AOKHA OBITH IOX0Ka Ha THOpUF|?

Kaxkast yacTtp menkoB F210/mKkHO ObITH TOMO3UTOTHA?

Kakas yactp menkoB F210mkHa UMeTh TeHOTHI, TOJ00HBIN TeHoTUIy THOpUA0BF|?

3amauya 7. Y apOy30B 3eieHas OKpacka IUI0JJ0B JOMHHHUPYET HaJl TOJI0CaTOM, a Kpyrias ¢opma
IJIOJIOB - HAJl YJUIMHEHHOM. DTH NPU3HAKU HACIEAYIOTCS He3aBUCUMO. OT CKpelIMBaHus copTa ¢
MOJIOCATBIMH, YJIMHEHHBIMU IUIOJJAMH C COPTOM, HMMEIOIIUM 3€JIEHbIE KpPYIJIbIE IUIOABL,
nosrydeHsl TuOpuibl. CkpenuBanne ruopuioB qano 320 motoMkoB Fo.

CxonbKo pa3HbIX (peHoTunoB nmeercs BF2?

CKOJIbKO pa3HbIX T€HOTUIIOB cpean pacTeHui Faoc 3en€HbIMU KPYIIIBIMU I101aMuU ?

Cxkoubko pacteHuid ForoaHoCTbi0 TOMO3UTOTHBI?

Ckonbko pacTeHUHF210X0kKH Ha pOAMUTENBCKYI0 (OpMy C TOJIOCATHIMH, YIJTUHEHHBIMU
wiogamu?

Ckonbko pacteHuil F2, uMeroT Takoii e reHoTun kak ruopusiF?

Od¢opmiienue oryera:
OTueT 10IKEH COAepIKaTh:

1. Ha3Banue TeMbl IpaKTUYECKON pabOThI;

2. llens paGoThI;

3. BrImonHeHHBIE TPAKTUYECKHUE 3aTaHUs

4. 3axmroueHue (BBIBOJBI 110 MPAKTHYECKON padoTe).

JlomamniHee 3agaHne:

1. U3yuuth 3aK0oHBI HacieacTBeHHOCTH ['. Mennens.

2. V3yuuTh OCHOBHOI TEOPETHYECKHUI MaTepHal 3aHATUS: TEPMUHBI U OTPEIeICHUSI.

3. JlopemiaTh reHETHYECKHE 3a/IaUH.

OcHOBHBIE HICTOYHUKHU HHPOPMAIIUM:

1. KoHCHEKT JIeKIHH;

2. Koncrantuno B. M. O6mas 6uonorus : yueonuk mis CIIO B. M. Koncrantunos, A. T
PezanoB, E.O.®aneeBa; mo pen. B.M.KoncrantmnoBa. — 5-¢ wu3m., crep. — M.
W3natenbekuii meHTp << Akagemus>>, 2008. — 256 c.

3. Kysznenosa T. A. Obmias 6uonorus : yaebHoe nocodue s CIIO / T. A. Kysnenosa, U. A.
baxxenosa. — 2e uzn.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144 c.

Tema 2.5. CuenvieHHOe HAacCJIeA0BaHUE IIPU3HAKOB
IIpakTnueckoe 3ansaTue Ne 5

Tema 3anaTusa. Pemenue 3amad Ha OINpEAEICHUE BEPOSTHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPH CIEIUIEHHOM HACIEI0BAaHUHU, COCTABIEHUE I'€HOTHUIIMYECKHX
CXEM CKpEIIMBaHMS.

Heas 3ansTusa: ChopMUpoBaTh 3HAHUS O CLEIUIEHHOM HACJIeIOBAaHUM T€X NMPU3HAKOB, 3a
KOTOpPBIE OTBEYAIOT T'€HBI, JJOKAJTM30BaHHBIE B OJTHOM XPOMOCOME, BEIBECTH M C(HOPMYIHPOBATH
3akoH T. I'. Moprana, paccMOTpeTh BO3MOKHOCTH aHAJIU3a PACCTOSHUS MEXKIYy T'€HaMU IO
KOJIMYECTBEHHBIM XapaKTEpUCTHUKaM MEepeKOMOWHAIMI MPU3HAKOB B MOTOMCTBE, MPOJOJIKUTH
dbopMUpOBaHHE HABBIKOB peHIeHHs] reHeTHueckux 3amady. CdopmMupoBaTh 3HaAHHUS O
XpOMOCOMHOM MCXAaHU3MC OIPCACICHUSA TI10Jla, O TOMOTIaMCTHBIX MW TCTCPOraMCTHBIX
OopraHu3Max, CHCIVICHHOM C IIOJIOM HACJIICAOBAHUHW IIPU3HAKOB, 3a KOTOPBLIC OTBCYAIOT I'CHBHI,



JIOKAJIM30BAHHBIE B IOJOBBIX XPOMOCOMax, MPOAOJIKHUTH (DOPMUPOBAHHE HABBIKOB DPELICHUS
FEHETUYECKUX 3a/1a4.

IIpnodperaemMbie yMeHUs U HABBIKH:

- [IpuoOpereHne OCHOBHBIX 3HAHUH O CLETUICHHOM HACJEeIOBAHWU TE€HOB, O JIOKATU3ALUU
T€HOB B XpOMOCOMax, O IpyIax CLUEIJIEHUs] — PacIOI0XKEHHBIX B OJJHOH XPOMOCOME;

- IlpuoOperenne 3HaHMI O 3aKOHE CLEMJIEHHOrO HacienoBaHus MopraHa, o poiu
KOHBIOTAIlUM M KPOCCHHIOBEpa B BO3HMKHOBEHMHM KOMOMHATUBHOW WM3MEHUMBOCTH, B
HapyLIECHUH 3aKOHA CLEIUIEHHOTI'O HAacJIel0BaHHUS.

IIpoxo/KNUTEIbHOCTD 3aHATHSA: 2 Yaca.

IMopsi10K U MEeTOAMKA BHINOJIHEHUSI 32 JaHUIA:

3ananue 1. Pemvte nanHbie TUIBI 33/1a4 HA TPUMEHEHUE 3akoHa Moprana:

3agaya 1. Ompenenmuts reHoTHnbl u  ¢eHoTunsl B Flu F2 or  ckpemuBaHus
r1ajikoceMeHHbIX (A) pacTeHuit ropoxa ¢ ycukamu (C), rOMO3UTOTHOTO 110 000MM MpU3HAKAM, C
MOPIIMHHUCTHIM (@) pacTeHreM 0e3 ycukoB (c). Oba reHa JOKaJM30BaHbI B OJHOH XPOMOCOME,
KPOCCHUHIOBepa HET.

3agaya 2. Omnpenenuts reHoTunbl ©  ¢GeHotunsl B Flu F2 or  ckpenuBanus
rIaKoceMeHHbIX (A) pacteHuil ropoxa ¢ ycukamu (C), reTepo3uroTHOro no 000uM MpHU3HaAKaM,
C MOPIIMHUCTHIM (@) pacTeHrneM 6e3 ycukoB (¢). O6a reHa JOKaIM30BaHBI B OJTHOW XPOMOCOME,
KPOCCHHI'OBEpA HET.

3agaua 3. YV myx apo3odun TéMHas OKpacka Tela PelecCHBHA MO OTHOIICHHUIO K CEpO,
KOPOTKHE KpbUIbsi — K JUIMHHBIM. B maboparopun cKpeluBaiich cepble IIMHHOKPBUIbIE CAMKHU
C caMlLlaMH, MMEIOIIMMHU 4YEPHOE TEJIO M KOPOTKHE KpbUIbi. B IOTOMCTBE OKa3ajloch CEPBIX
JUIMHHOKPBIIBIX 0co0eit 1394, 4€pHbIX KOPOTKOKPBUIbIX — 1418, 4EPHBIX ATUHHOKPBUIBIX —
287, cepbIX KOPOTKOKpBUIbIX — 288. Ompenennrte TUIT HACIEA0BAHUS IIPU3HAKOB U PACCTOSHUE
MEX/y T€HaMH, OTIPEAEISAIOIINMY 3TH NPU3HAKY.

3ananme 2. Chopmynupyiite 3akoH Moprasa, 4To OH OTPaKaer.

3aganue 3. I'enorun ocodu AaCc. CKOIbKO TUIOB raMeT OyneT 0O0pa30BHIBATHCS, €CIIH
redsl AC 1 ac clernseHsl ¥ KpOCCUHToBepa HeT?

3aganue 4. I'enorun ocodu AaCc. CKOIbKO THUIOB raMeT OyneT 0O0pa30BBIBATHCS, €CIIH
redbl AC U ac CIIETUICHBI U pacCTOsiHUE MKy HUMU 10 Mopranus?

3aganue S. CKOIbKO Iap XpOMOCOM OTBEYAIOT 3a HACJIEIOBAHUE OKPACKU CEMSH (JKenTas
¥ 3eJieHast) U uX GopMbl (IJ1aJKasi U MOPIIMHUCTAsA) Y ropoxa?

3ananme 6. CKoJIbKO Map XpOMOCOM OTBEYAIOT 3a Hacllel0BaHME OKpacKM Tena (cepas U
yepHast) U UX GOpPMbI KPbUIbEB (HOpMaJIbHBIE M YKOPOUEHHBIE) Y Ap030(HiIb?

3ananue 7. Kakoe siBJIcHHE BBI3BIBACT HapyIICHUE 3aKkoHa MopraHa?

Odopmienue oTuera:
OTyeT T0MmKEH CONEePKaTh:

1. HasBanwue TeMbl npakTudeckoi paboThl;

2 [{enb paboTHI;

3. BrinonHeHHbIe TPAKTUYECKHUE 3a/IaHUS

4 3axroueHue (BBIBOBI IO MPAKTUYECKOU paboTe).

Jlomaninee 3aianme:
1. U3yunts 3akoH Moprasna.
2. V3yunTh OCHOBHOM TEOPETHYECKUN MaTEpHaI 3aHSATHS: TEPMUHBI U OTIPE/ICIICHHUS.



3. JlopemaTh TCHETHYECKHUE 3a1a4H.
OcHOBHbIE HCTOYHUKU HH(POPMALIVH:

1. KoncnekT nexuum;

2. KoncrantunoB B. M. OOmas Owonoruss : yueOnuk mis CIIO B. M.
Koncrantunos, A. I'. Pezanos, E.O.®azeeBa; no pen. B.M.Koncrantunoa. — 5-e u3n., crep.
— M. : U3narensckuii ieHTp <KAkanemus>>, 2008. — 256 c.

3. KysnemoBa T. A. Oo6mas Ouonorus : yueOHoe mocoome mis CIIO / T. A.
Kysnerona, U. A. baxxenoBa. — 2e u3zn.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c.

Tema 2.6. 3aKOHOMepPHOCTH H3MEHYHBOCTH
IIpakTHyeckoe 3ansaTue Ne 6

Tema 3ansTusa: Pemenue 3azad Ha onpeieleHHe TUNA MyTalUMM IpU Iepeaaye
HACJIEICTBEHHBIX [IPU3HAKOB, COCTABJICHUE T€HOTUITMYECKUX CXEM CKPELIMBAHHUS.

Heab 3ansiTusa: WM3yuuTh OCHOBHBIE BHUJAbI M3MEHUYMBOCTH: HACJIEICTBEHHAs U
HEHACJIEICTBEHHAs, 3aKOH T'OMOJIOTMYECKMX psJIOB B HacieAcTBeHHOM u3MeHunBoctu (H.W.
BaBwiioB), MyranumoHHas TeopusT M3MEHYMBOCTH. Buapl MyTanuii W OpUYMHBL  HX
BO3HUKHOBeHUs. Kapuortun uvenoBeka. HacnencrBenHble 3a0osieBaHus 4denoBeka. ['eHHble U
XPOMOCOMHBIE OO0JIE3HHU YETOBEKa.

IIpuoGperaemblie yMeHHs U HABBIKHU:

- ®opMHpoBaHUE 3HAHUN 00 U3MEHYMBOCTH ITPU3HAKOB KHUBBIX OPraHU3MOB;

- 3HaKOMCTBO C MYTAallUOHHOHN Te€OpHel M3MEHYMBOCTH, BUAAMU MyTalUH U NPUYMHAMH U3
BO3HHUKHOBEHUS.

IIpopoxuTEIbHOCTD 3aHATHSA: 2 Yaca

ITopsinok n MeTOAUKA BbINOJTHEHUSI 3a/1aHUI:

3aganue 1. JlaiiTe omnpeneneHue MOHATHIO «U3MEHUYMBOCTDHY, MPUBEAUTE OCHOBHBIE BUJIbI
M3MEHYMBOCTH KHUBBIX OPTaHHU3MOB.

3aganue 2. 3anuIyTe OCHOBHBIE MOJIOKEHUS MYTallUOHHOW TEOPUU U3MEHUYUBOCTH.

3aganue 3. Jlaiite ompeneneHHE MOHATHIO «MYyTalMs», NPUBEIUTE OCHOBHBIE BHIbI
myTanuii. Pe3ynbTatel odpopmure B Bujae Tadiauusl 8.1.

Tadiauua 8.1 — OCHOBHBIE TUIIBI MyTaIIUM

Tun Myranuu XapakrepucTuka Hocnexcreus

1. T'ennbie

2. XpoMocoMHBIE

3. 'enomHBbIE

3aganue 4. Pemnts 3a1aun Ha T€HHBIE MYyTallUU.

Ob6pazen pemienus 3agaun: Kak m3MeHUTCs CTpyKTypa Oenka, €ciid M3 KOJUPYIOIIEro €ro
yuactka JHK S’TTATT TAAATTTHATI 3’ ynanuts nsarsiid u 13- cneBa HyKI€OTHIbI?

Pemenne: Iloctpoum monexkyny u-PHK mo mnpuHnmnmy KOMIUIEMEHTapHOCTH, a 3aTeM
ONPEAEIINM MOCIEA0BATEIHOCTh aMUHOKHUCIIOT B TOJIMNENTUIHOW 1enu A0 usMenenui JJHK:

5’ TTATTTAAATTTLAT 3’— komoreHHas 1EMb

3> AATALIATTTAAAITL] 5’ — matpuyHas uemnp

N-PHK: 5 YVAVI'VAAAVVVILAIL 3’

a/Kk: nen-muc-nu3-(heH-TIH.




IIpousBenem ykazaHHble u3MeHeHHss B cTpyktype JHK wu BHOBb omnpenenum
nocienoBarenbHOCTh aMHHOKUCIOT U-PHK: 5 YYAVYAAAVYVYVYA 3’ a/k neit-neit-acn-jei.

3agauya 1. Yuyactok memu Oenka BUpyca Ta0a4HONW MO3aWKH COCTOUT U3 CJCIYIOIIMX
aMUHOKMCIIOT: cep-TJIM-Cep-uie-Tpe-npo-cep. B pesynbrare Bo3nerncreus Ha uPHK a3zorucroit
kucnotsl nuto3sud PHK mpespamaercst B ryanus. Onpenenure U3MEHEHUSI B CTpOEHUU Oenka
BHUpYyca nocie BozaeicTeust Ha u-PHK azotucroii kucinoToil.

3apaya 2. ®@parment komorenHoil nenu JJHK B HOpMe umeer crenyromuil mopsiaok
HykieotuioB: AAAALTIAAAATALTTATAILIAA. Bo Bpemsi peruiMKali Y€TBEPTHINA aJICHUH
U IATHIA LIUTO3MH ClieBa BbINANM U3 1enu. Kak Has3biBaeTcs Takod Tun myrauuu. Omnpenenure
CTPYKTYpy NOJMIENTUIHOW Lenu, KoaupyeMoil naHHeiM ydactkoM JIHK, B HOpMe u mocie
BBITIQJICHUSI HYKJICOTU/IOB.

3aganue 5. M3yunre ocHOBHBIC ()OPMBI HEHACIEACTBCHHONH M3MEHUMBOCTH M CIIOCOOBI €¢
MPOSIBICHUS B QYHKIMIX U CBOMCTBAX KUBBIX OPTaHU3MOB.

3aganue 6. l3yunte ocHOBHBIE (OPMBI HACIIECACTBEHHOW H3MEHYMBOCTH U CIOCOOBI €€
NPosiBJIeHUS B QyHKIHMAX M CBOICTBAX KUBBIX OPraHU3MOB.

N3MeHYnBOCTb

i\ E s

33}13HI/IC 7. CocTaBbTe CPaBHUTCIIbBHYIO CXEMY pPa3HbIX BUAOB U3MCHUYMBOCTU U IMPUBCIUTEC
MMPUMEPHBI KAXKA0I'0 U3 OITMCAHHBIX BaMU BUJI0B.

Odopmiienue oTyera:
OTyeT T0mKEH CONEePKaTh:

1. HasBanwue TeMbl mpakTudeckoi paboThl;

2. Lenb paboTsr;

3. BrinonHeHHbIe TPAKTUYECKHUE 3a/IaHUS

4. 3axroueHure (BBIBOBI IO MPaKTUYECKOW paboTe).

JomaiHee 3aganue:

1.  U3yuuTh OCHOBHBIE BH]IbI U3MEHUMBOCTH U OCHOBHBIE BU/IbI MyTaI[Hil.

2. Pazo0Oparbcs ¢ anropuTMOM pelIeHHs 3a7a4 Ha ONpeieleHHe TUIla MyTalluu
OcHOBHbIE HCTOYHUKH HHpoOpMaIMK:

1. KoncnekT neknmu;



2. KoncrantunoB B. M. OOmas Owomormss : yueOHuk i1 CIIO B. M.
Kouncrantunos, A. I'. Pe3zanos, E.O.®aneeBa; no pen. B.M.Koncrantunoa. — 5-¢ u3j.,
crep. — M. | U3parenbckuii neHTp <<Axanemus>>, 2008. — 256 c.

3. KysnemoBa T. A. OOmas Ouosorust : ydeOHoe mocoome mius CIIO / T. A.
Kysnemnosa, 1. A. baxxenoBa. — 2e uz.,crep. — Cankrt-IletepOypr : Jlanp, 2021. — 144 c.

Pasnen 3. Teopus 3BoJ1IONNH
Tema 3.2. Makpo3Bo/nionus. Bo3HUKHOBeHHe H pa3BUTHE JKM3HU HA 3emJie
IIpakTnyeckoe 3ansaTue Ne /

Tema 3aHsATHSI: AH&JIW3 U OLIEHKA pPa3JIMYHBIX TUIIOTE3 IMPOMCXOXKICHUS JKU3HHU U
yesioBeka. @opMbl U OCHOBHbIE HampasiieHus: Makpossostounu (A.H. Cesepuos). ['unoressl u
TEOpUU BO3ZHUKHOBEHUS )KM3HU Ha 3eMIIE.

Henp 3ansitusi: V3yuuTh OCHOBHBIE NPEICTABICHHS O BO3HUKHOBEHMHM M Pa3BUTHH
JKU3HU Ha 3eMJIe.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- ®opmMupoBaTh  HAay4YHO-MATEPUAIUCTUYECKOE  MHPOBO33PEHHUE,  OCYILECTBIAThH
TUTHEHUYECKOE BOCITUTaHKe. Pa3BUBaTh yMEHUE aHATU3UPOBATh, 0000IATh.

- ChopMupoBaTh 3HaHUS O BOSHUKHOBEHHUH KU3HU Ha 3eMII€.

IIpoxonxuTeIbHOCTH 3aHATHSA: 2 Yaca

Ilopsinok u MeTOAMKA BBITIOJTHEHUS 3aJaHUIA:

3apanme 1. 3amura pedepatoB Ha TeMbl «lIpencraBiaeHus pasHbIX YUEHBIX O
IPOMCXOXKACHUH KU3HU Ha 3emie»: Apuctorens, Podept I'yk, AnTonuno Jlesenryk, Jleonapao
na Bunun, Yapnss Hapsun, Kapn Jlunneit, XKopx broddon, XKan baruct Jlamapk, Jlyu ITacrep.

3amanue 2 . COCTaBUTh CPaBHUTENIbHYIO TaOnuuy 7.1 aHanM3a M OLIEHKU Pa3IMYHbIX
TUIIOTE3 MTPOUCXOXKACHUS dKU3HU U YEJIOBEKa.

Tadauua 7.1 — ['MnoTe3sl MPOUCXOKICHUS KU3HU HA 3emIle

Ha3Banue CymHocTb HocTonncrs Hepocrarku
THIIOTE3bI a

1. Kpeannonusm

2. I'mmore3a
Buorenesa

3. I'umore3a
IHancnepmuu

4. Tumore3a
Onapuna-
XoJigeiiHa

5. T'unore3a
AOuorenesa

3apnanue 3. Ilepeuncnure ¢GopMbl U OCHOBHBIE HampaBieHUs MakpodBoonmu A.H.
Ceseprona.

Od¢opmiienue oTyera:

OTuer KOKEH CONEPIKATh!

1. HaszBanue TeMbl IPAKTUUECKOH padoOTHI;
2. llens paboThr,




3. BrImosIHeHHBIC TPAKTUYECKHUE 3aaHUS

4. 3axmroueHue (BbIBOBI MO MPAKTUYECKOM padoTe).

JlomamHee 3a1aHue:

1. TloarotoButh pedeparsi Ha Temy «lIpencraBneHuss pasHBIX YYEHBIX O
MIPOMCXOXICHUHY KU3HU Ha 3eMIIe.

2. H3y4uTh OCHOBHBIC THIIOTE3bI 3aPOXKICHUS KU3HHU.

OcHOBHbIE HCTOYHUKH HHPOpMaALIMHU:

1. KoHcnekT nekinuu;

2. KoncrantunoB B. M. O6mas 6uonorus . yaeonuk mis CIIO B. M. KoncranTuHoB,
A. T'. Pe3anos, E.O.®aneeBa; no pen. B.M.Koncrantunoa. — 5-e u3z., crep. — M.
: U3natenbckuit nenTp << Axanemus>>, 2008. — 256 c.

3. Kysnenosa T. A. O6mias 6uonorus : yuedHoe nocodue s CIIO / T. A. Ky3nenosa,
U. A. baxxenoBa. — 2e u3z.,crep. — Cankt-IlerepOypr : Jlans, 2021. — 144,

Pa3zgen 4. DxoJiorus
Tema 4.2. ITonyasiuus, cood01ecTBA, IKOCHCTEMBI
IIpakTnyeckoe 3ansiTue Ne 8

Tema 3auaTusi: Tpoduueckume menu U cetd. OCHOBHBIE TOKa3aTeNd SKOCHCTEMBI.
buomacca u mpoaykuus. DKOJIOTHYECKHE MUPaMUABI Yucell, ouomaccel U sHepruu. llpaBuino
MUPaMUJIBI SHEPTUU. Perienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/IaHUN MO MEepEeHOoCY
BEIIECTBA U YHEPTUU B IKOCHCTEMaX C COCTaBIIEHHWE TPOPHUECKUX Lenel U mupamMua OMoMacchl
Y DHEPIUH

Heasn 3ansTus: M3yunts Tpoduyeckne 1eny U CeTH, OCHOBHBIE ITOKA3aTeNN SKOCUCTEM ,
MPAaBUJIO MUPAMUIBI JHEPTUHU.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- 3aKkpenuTh 3HaHUs O Pa3HOOOpa3uu cpesi OOUTaHMUS;

- Pa3BuBaTh yMeHHE aHAIMW3UPOBATH, 000OINATh, JOTUYECKH MBICIUTh, MPUMEHSTH
TEOPUIO NIPH PELICHNUH 33124

IIpoxomxuTeIbHOCTD 3aHATHSA: 2 Jaca.

ITopsinok U MeTOAMKA BbINOJIHEHUS 32 JaHUI:

3aganue 1. PaccmoTpure pucyHok. OTBETTE Ha BOCIIPOCHI:

1) 3anuiuTe 1eny MUTaHUs, KOTOPbIE MOTYT 371€Ch OBITb.
2) Kak Ha3bpIBalOTCS TaKue 1enu?



3) Onpenenurte, K KaKUM KaTETOPUSM OPTaHU3MOB SKOCHUCTEMBI OTHOCSITCS CIEIYIOIIHE
OpPTaHU3MBIL: Ay0, KPOKOIWII, Opell, 3asll, TPHO-I0KACBHUK, JOKICBOU Y€PBb, YTKA, JIOCH, KUpad,
pak, MATIIUK, MypaBen

a) MPOAYLIEHTHI

0) KOHCYMEHTBI

B)PEAYLICHTHI.

3aganue 2. CocTaBUTh IIeMM MHTAHUA OSKOCUCTEMBbl OKeaHa U3 MPHUBEICHHBIX
OpPraHU3MOB: KPEBETKH, TPECKa, BOJAOPOCIIH, MMHIBUH, CHHUN KHUT, TUIAHKTOH, KacaTKa, Celb/b,
KaJbMap, aKyJa, 0aKTepuu, TIOJICHb, KPHIIb (KPEBETKH), Yalku (ab0aTpochl), Oenbie MeIBeaH

3aganue 3. PemuTh 3a1a9n Ha cOCTaBJICHUE TPOPUIESCKUX IIENel U pacueTa OMoMacchl

1) Onpenenure, Kakyro Maccy pacTeHHI COXpaHUT OT MOEJaHUs TYCEHUIIAMHU 1apa CUHULL
IIpU BbIKapMIIMBaHUU 4 iTeH10B. Bec ogHoro nrexHna 5 rpamma.

Pemenue:

2) Kakas macca pacteHuil HeoOXoAuma JUisl CYIIECTBOBAaHHS JIMChI Maccoil 12kr, u3
kotopbix 60% — Bona?

Pemenue:

3) Kakas mromane HeoOXoawma Ui CymiecTBoBaHHs neib(uHa maccor 120kr, u3
koTopbix 70% — Boja, eciu MPOAYKTHBHOCTH OuolieHo3a 1kB.M Mops 400r cyxoil Omomacchl B
roa?

Pewenne:

4) OmpenenuTe, CKOJBKO BOJIKOB MOXET MPOKOPMHUTHCS Ha MPOTSHKEHUU Troja Ha
wiomaan 200000 m2 (mpousBoauTenbHOCTh 1 M2 coctapmnsieT 300 1), ecniu macca 1 Bonka 60 kr.
CKonbKO 3ai11eB IpH 3TOM OYJET CheeHO, eClii Macca 3aifia 4 Kr

Pewrenue:

3aganue 4. CocTaBUTh NMUpaMUIbI Yrcen U Ouomaccel. [locTpoiiTe mupamMuy yncen amis
MUIIEBON 1IeTH, 3Hasl, 4TO OuomMacca 1 moOera TpaBIHUCTOTO PACTEHHS COCTABISIET MPUMEPHO 5
r, 1 Ky3Heuuka — Ir, nsarymka — 50 r, 1 yxa — 100r, 1 3meesina — 2 kr.

A) PaccuntanHble 3HaueHUs BHECUTE B Tabiuny 8.1

Ta6auna 8.1

IMpeacraBurenn Paccuntannas Paccuntannas
TPO(PHYECKOr0 YPOBHHA omomacca, Kr YHCJIeHHOCTH (0co0n)

Pacrenus 40 000

Ky3neunx

Jlarymka

Vxk

3mesin

Odopmienue oTuera:

OTyeT N0JKEeH CollepKaTh:

1. Ha3Banue TeMbl IpaKTUYECKOM pabOTHI;

2. llens paboThr,

3. BbINONMHEHHBIE TPAKTUYECKUE 3aTaHUS

4. 3akmoueHue (BBIBOJBI O IPAKTHYECKOH paboTe).
JdomamHee 3aganue:




1. HasoBure TUIBI ENEH TUTAHUS.

2. HazoBute Tpoduueckue ypoBHH B LEHH MUTAHUS.

3. UTto Takoe «IKOJIIOTUYECKasi MUpaMuan?

4. Kak mpoucXoJuT MepeHOC IHEPTHH C OJTHOTO YPOBHS Ha APYrOM B LTI MTUTAHUS?

OcHOBHBbIE HICTOYHUKH HH(pOpMaIIUM:

1. KoHCHnekT JeKiuy;

2. KoncrantunoB B. M. O6mas 6uonorus : yaeonuk mis CIIO B. M. KoncranTuHoB,
A. T'. Pe3anos, E.O.®aneena; no pen. B.M.KoncrantunoBa. — 5-¢ uza., crep. — M.
: Usnatenbckuii nentp << Akagemus>>, 2008. — 256 c.

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

Tema 4.3. buocdepa - r1J100aabHAs IKOJOTHYECKASI CHCTEMA
IIpakTnyeckoe 3ansaTue Ne 9

Tema 3ansiTUsi: AHAIM3 W OICHKA IIOCICJACTBUH COOCTBCHHOH JEATEIHHOCTH B
OKpYXarolllen cpejie, rIo0anbHbIX SKOJIOTMUECKUX IPo0IeM U MMyTel UX peleHus

Heap 3ansiTHs: 00ecneunTh YCBOCHHME MOHATUS Cpela OOMTaHMs, 3aKpEHUTh YMEHHE
COCTaBIISITh OMHUCATEIBHYIO XapaKTePUCTHKY CPell OOUTAHUS;

IIpuoGperaemble yMeHUSI U HABBIKH:

- 3aKkpenuTh 3HaHUS O Pa3HOOOpa3Uu cpel OOUTaAHMUS;

- Pa3BuBaTh yMmMeHHE aHaIM3UPOBaTh, 000O0IIATH, JIOTUYECKHU MBICIUTh, MPUMEHSThH
TEOPHIO TP PELICHUU 3a]1a4.

IIpomoKUTEILHOCTD 3aHATHSA: 2 Jaca.

IMopsiok U MeTOAUKA BBITNOJIHEHUS 3aJaHMIA:

3apnanue 1. IlpuBeaure mnpuMepsl OCHOBHBIX BHIOB 3arps3HEHUs] aTMocdepsl.
Pesynbrater opopmute B Buae TabauIs: 9.1

Taéauna 9.1 — OCHOBHBIE KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH

IKOJIOTHYECKHE IIpuunHbI IyTu pemenus
npoodaemMbl IKOJOTHYECKHUX MPodIeM
1.
2.
3.

3ananue 2. Kakue skonorudeckre mpoOJieMbl 1O BallleM MHEHHUIO SIBJISIFOTCS Hambosee
cepbe3HbIMU. [Touemy?

Odopmienue oTuera:

OT4eT OKEeH CoOAepKaTh:

1. Ha3BaHue TeMbl MPaKTUUECKOM pabOTHI,

2. llens paboTsr;

3. BeImoTHeHHBIE TPAKTHYECKUE 3aaHHs

4. 3akmoueHue (BBIBOBI IO TPAKTUIECKOM padoTe).

JlomaiHee 3a1anue:




1. [ToaroToBwTe AOKIAT HA TeMY: «OCHOBHBIE IKOJIOTHYECKHE TTPOOJIEMBI YETIOBEUECTBAY.

OcHOBHbIE HCTOYHUKH HH(pOpMaIIUM:

1. KoHCHEKT JIEeKIUH;

2. KoncraatunoB B. M. O6miast 6uonorus : yueoHuk st CI1O B. M. KorcrantuHos, A.
I'. Pe3anos, E.O.®aneeBa; no pen. B.M.Koncrantunosa. — 5-e¢ uza., crep. — M. :
Wznarenbckuit nentp <<Akagemus>>, 2008. — 256 c.

3. Kysuernoa T. A. O6mas 6uomnorus : yueonoe nocodue ans CITO / T. A. Ky3nenosa,
N. A. baxxenoBa. — 2e u3a.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c.

Tema 4.4. Bausinne aHTponoreHHbIX GakTopoB Ha Ouocdepy.
IIpakTnyeckoe 3ansaTue Ne 10

Tema 3ansitusi: OCHOBHbBIE OTXO/IbI IIPOU3BOJICTBA

Hean 3ansTusa: Ha ocHoBe ¢enepanabHOro KiaccU(pUKAMOHHOIO KaTajora OTXOZOB
OIpeNeNATh KJIACC ONMAaCHOCTH OTXOJIOB; arperaTHoe COCTOsSTHUE U (U3NYECKyo (popMy OTXOJIOB,
oOpa3yromuxcsi Ha pabodyeM MecTe/Ha 3Tamax IPOU3BOJICTBA, CBS3aHHbIE C ONpPEIEICHHON
npodeccueit/crenuaabHOCThIO

IIpuoGperaemblie yMeHUsI U HABBIKH:

- 3aKpenuTh 3HAHUS O BIMSHUU aHTPOIIOTCHHBIX (aKTOPOB Ha Onochepy

- Pa3BuBaTh yMeHHE aHaIM3UpPOBaTh, 0000IIATH, JIOTUYECKU MBICIUTh, MPUMEHAThH
TEOPUIO MIPH PELICHUH 3314

IIpoxoxuTeIbHOCTD 3aHATHSA: 2 Yaca.

ITopsinok n MeTOAMKA BBHINOJIHEHUS 3aJaHUS:

3apanme 1. Ilpoumraiite TekcT M 3amojHUTE CBOAHYI Tabuuny 10.1 mo Teme
«Knaccuduxanus orxo10B 1Mo Gopmam u Buaam». O0s3aTeIbHO NPEACTaBbTE B TaHHON Talnuie
MH(POPMALIMI0O O XapaKTEPUCTHKAaX TEXHOTEHHOIO BO3JCHCTBUS KaXJOro BHJA OTXOJOB Ha
OKPYXKAIOIILYIO CPENy.

[TpoMbInIIeHHBI MycOp OOBIYHO KJIAaCCU(UUUPYIOT MO €r0 arperaTHOMy COCTOSIHUIO.
ITo Buny nogOupaercst MeTo s 00pabOTKU WM YTUIIN3ALMHU, TIPUCBANBAETCS KJIACC ONACHOCTH.

[lopsanox yrunuzanuu ycTaHaBIMBaeTcsa 3akoHoAarenbcTBO PD. Kpome toro, mmeercs
HOpPMaTHBHAs JOKYMEHTallMs, KOTOpas 3aKpeIUIieT TPEJEIbHO JOMYCTHUMBIE Pa3MEPbI
00pa30BaHUs OTXO/0B. DTO OCOOEHHO Ba)KHO, €CIU MPH OCYIIECTBICHUU MPOU3BOJCTBEHHBIX
IIUKJIOB BBIACISIOTCS BpEIHBbIE XUMHUECKHE BEIIECTBA, OMACHBIC Ul 30POBbS PaOOTHHUKOB,
OKPYXKaroILEeH Cpeabl.

Kunkue

XKunkue mpoMbIIITIEHHBIE OTXOAbI 00pa3yroTcsi NmpH mepepaboTKe ChIpbs, TOIIMBA,
CMa304HbIX XHUJKOCTeH. OHU MPenCTaBISIOT COO0N COBOKYIHOCTh 3JIEKTPOIUTOB, XUMHUUECKHX,
ropIOYe-CMa304YHbIX BEIIECTB.

K HuM oTHOCHT:

- COCTaBBl, UMEIOIINE PaIMOAKTUBHBIE CBOMCTBA;

- BELLIECTBA JJIs1 CMa3KH, UMEIOLINE MIJIOTHYIO, )KUPHYIO KOHCUCTEHIIMIO;

- HMYJIbCUHU — 3TO OCOOBIE AUCIIEPCHBIE CUCTEMBI, TJIE€ KAIUIM JKUIKOCTH pacIpeesieHbl B
JOPYTHX KUJIKOCTSX;

- CUHTETHYECKUE Maciyia. Y TWIM3UPOBaTh UX OYEHb CIIOKHO, IO3TOMY pa3padaThIBarOTCs
CHeLMaNbHbIE MEpPONPUATHS IO BTOPUYHOW NepepadoTKe, MO3BOJIAIOLIME MOJYYUTh ChIPHE,
TOIUINBO WX APYTUE BUABI MAaTEPUAIIOB.

Tsepable



TBepable MPOMBIIIIIEHHBIE OTXO/IbI — 3TO HEUCIIOIb30BaHHAS YaCTh ChIPbSl U MAaTE€pPUAJIOB,
a TakKe OCTaTKH mepepaboTku. OOBIYHO BCTPEYAOTCS HA MPEANPHUATHIX MepepadaThlBAIOIINX
METAJJI, PE3HHY, IUIACTMACChl, JpeBecUHy. JlaJibHEelIee WCIOJNb30BAHUE TaKUX OTXOJOB
MIPOM3BOJICTBO HEIEIECO00Pa3HO, TOITOMY UX OTIPABISIOT Ha MEPEPadOTKYy.

B 371011 cBA3M pazinyaroT:

- IIEHHbI BTOPUYHBIN MTPOAYKT;

- OTXOJbl K3 KOTOPOIrO MOXHO IMOJYYUTh HPOAYKIHUIO BBICOKOIO KadecTBa IOCIE
00paboTKwy;

- BO3BpaTHbBIM, YTPAaTHBUIMN NEPBOHAYAIbHBIE CBOMCTBA, HO MPUIOJIHBIN I JPYrUX
TEXHOJOTHYECKUX LIUKIIOB;

- HEBO3BPATHBIM, ITIEPEBO3UMBIN HA IMOJUTOHBI.

K TIIO Takke OTHOCAT TACThl, KOTOPBIC IMOJYYAIOTCS Ha MPESANPUATHSIX HEPTIHOU
MPOMBINUICHHOCTH. OHU HE OTHOCSATCA K JKUJIKHM, TOCKOJIBKY HMEIOT BS3KYIO, TUIOTHYIO
KOHCHUCTEHIIMIO C IPUMECSIMH, CTYCTKaMH.

I'azoo0pa3nbie

I"a3000pa3Hble TPOMBINIIICHHBIE OTXO/IbI OOBIYHO BCTPEYAIOTCS HA XMMHUYECKUX, Ta30BbIX
MPOU3BOJCTBAX, IJI€ TEXHOJIOTMYECKUM NPOLECC MNOJApa3yMEBAET MCIOJIb30BAHUE JIETYYHX
MaTEepHAJIOB.

K HuMm otHOCATCS:

- ra3bl, KOTOPbIE HE BCTYIIMJIM B XUMUYECKYIO PEAKIIHIO;

- ra3bl, MOJYYUBILIHECS B XOAE€ OKUCIUTEIBHBIX ITPOIECCOB;

- CKaTbld BO3AYX OT KOMIIPECCHOHHBIX MAIlIMH, MCIHOJb3yEeMbIX Ul CYIIKH, HarpeBa,
MPOJ1yBa, OXJIAXKICHHUS;

- IIOTOKHU IIBLJIM, T'a3a C POU3BOCTBA;

- JIbIM OT KOTENbHBIX, JUTEHHBIX NPOU3BOACTB, METALTYPTUYECKUU MPEAIPUITHIH.
[IpenenbHO JomycTUMas KOHIEHTpAlMs TaKUX BBIOPOCOB HOPMHUPYETCS CaHUTAPHBIMU
HOpMaMH. ITO KOHTPOIHPYETCS COOTBETCTBYIOIIMMU TOCYIapCTBEHHBIMU OPTaHaMH.

Ta6auuna 10.1

Buasl orxonos Ipexnpusitus IIpuMepsI 0TX010B Bausinue Ha
onocoepy

3aganue 2. [Ipounraiite TekecT «CrnocoObl YTUIH3AIUHN U NTePepadOTKH MPOMBIIUICHHBIX
OTXOJIOB)

A) Cnoco0b1 yTHIN3aLUMN

Bcé, uro Henmb3s mepepadoTaTh OTIPABISAETCS HA YTUIU3ALUIO. Y THIIM3UPOBATH OTXObI
MO>KHO JIBYMSsI CITOCOOaMM: 3aXOPOHEHUE U CIKUTAHNE.

3ax0p0HeHue. HpOMBIIH.]'IeHHBIe TBepJII)Ie OTXObI Hpe)IBapI/ITe.]'H)HO pa3Mema}0Tcs1 Ha
CHeHI/IaHI/ISI/IpOBaHHBIX IIOJINTOHAX. 3TO IUI0IIaJKu, Ha KOTOpI)IX HpOBO)I?IT Hpouenypy
00e33apaXuBaHusl, HEUTPATU3AIUH TSI TTOCICIYIONIETO 3aXOpOoHEeHHs. JIJId KaX a0 KaTeropuu
YCTaHaBJII/IBaeTCSI CBOC MaKCUMAJIBHO ,Z[OHyCTI/IMOQ BpeMSI CKJIaIII/IpOBaHI/IH, HOpSII[OK
3axopoHeHus. Takoil cnoco0 yTHIM3alMM CHIKACT PUCKU MPOTEKAHUS TOKCHYHBIX, BPEIHBIX,
NOTCHIUAJIBHO OIIACHBIX AJIA 3KOJOIHH, KHM3HHU 4YCIOBCKA XHMMHUYCCKHX BCIICCTB. x HaICXKHO



U30JIMPYIOT, YTOOBI OHM HE MPOCOYIINCH B TOYBY, a Y€pe3 HEe B TPYHTOBBIC MJIH ITOJ3EMHBIC
BOJBI.

Cxuranme. TBepaple u  macTooOpasHble  MPOMBIIUICHHBIE  OTXOABl  MOXHO
YTUIM3UPOBATh CXUraHueM. Ho mpeaBapuTenbHO WX (QHIBTPYIOT, IO BO3MOXKHOCTU OTIENSIOT
OMMaCHBIC TOKCHYHBIC HWJIM  B3pPbIBUATHIC COCANHCHHUA. Cxuranne OCYHICCTBIIACTCA B
CIIeUATIbHBIX KaMepax — 3TO O0XKMUTOBBIC MJIM MHOTOKaMepHble rnedn. OHU TakKe JOTOJHEHBI
0CcOOBIMH  yCTpoOiicTBaMH — (UIBTpaMH, MNPEHSATCTBYIOIIMMH IPOHHUKHOBEHUIO —STOBHTHIX
BEILIECTB B OKPYXKAIOUIYIO cpeny. ['oproune u B3phIBYATBHIE COCTUHEHUS, KOTOPhIE HEBO3MOXKHO
CKeYb B IeYax I10 TEXHUKE OE30IacHOCTH, YTHIM3UPYIOTCS ITOCPEICTBOM ILIA3MEHHBIX
BO3JYIIHBIX CTpYyH. lloslydaemMyro IIpu 3TOM SHEPIHIO U Ta3bl MOKHO MCIIOJIB30BaTh ITIOBTOPHO
AJ1d pa3/]IMYHbIX TCXHOJIOT'MYCCKUX IUKIIL.

3amonuuTe Tabmuiy 10.2

Ta6auna 10.2

Cnoco0b1 yruamn3zanuu Bausinue Ha Ouocdepy IIpoueccobl

B) Metoab! nepepadoTKku NpOMBIILIEHHBIX 0TX0/10B

C 35KO0JIOTMYECKOI TOYKH 3pEeHUsl MYCOp Jiydlle rnepepadaThiBaTh, MOIy4aTh BTOPUUHOE
CpIpp€. OTO CHMIKAET BEPOSITHOCTh INPOHMKHOBEHHS B BO3AYyX, IIOUBY, BOAY TOKCHYHBIX,
ornacHblXx coequHeHuil. IloBropHas oOpaOoTka BbIrogHAa W Ui OW3HEca, IOCKOJBKY
IPEJOCTABIISET ChIPhE XOPOILIETro KauecTna Mo 0ojiee HU3KOI LieHe.

I'ereporeHHblii KaTaIu3

DTOT cnocob mepepaboTKU MUCIONB3YeTCs JUIsl HEUTpalu3aii ra3000pa3HbIX U SKUJIKUX
IPOMOTXO0/I0B. BBIJIENSIIOT Tpu BUAa KaTanu3a:

1. TepmokatasuTrueckoe okucieHue. [logxoauT Ui razoB ¢ Majlod KOHIIEHTpAaLHMEH
roprounx npumecei. Ilpoucxoaur npu remneparype 200-400°C B cienualIbHbIX yCTaHOBKAX.

2. TepmokaTtaiuTHueckoe BoccTaHOBiIeHUE. [IpuMensiercs ais ra3oo0pasHbIX OTXOIOB,
COJIEpKalINX HUTPO3HBIE Ia3bl.

3. IlpodazHoe KaTaTuTHUECKOE OKUCICHHE, UCTIOIb3YEeMOe /ISl HCTIAPEHU CTOUHBIX BOJI.
B oOwmiell mpakTuke yTHIM3alMM TETEPOTeHHbIM KaTajau3 NPUMEHSETCS TOJbKO KakK CIocod
00e33apaKuBaHusl IPOMBIIUIEHHBIX OTXO0/I0B.

Muponus

[Tox muponM30M MOHUMAIOT PA3JIOKEHHUE CIIOKHBIX XMMHUYECKHUX BEIIECTB JI0 MPOCTHIX
10J1 BO3/ICHICTBIEM BBICOKUX JaBJeHUs U Temnepatyp. [Iuponus Benercs AByMs METOIaMu:

1. OxucnuTenbHbIA. YTHUIM3ALUs OTXOMOB IOCPEACTBOM TOPEHMS 3a CUYET AKTHUBHOMU
nojayu B Kamepbl Kkuciaopona. IloaxomuT st TeX MarepuanoB, KOTOPBIE HEb3sl CHKEUb
OOBIYHBIM CIIOCOOOM: Macia, IPUCAIKH, CTOYHbIE BOJIbI, IUIACTMACCOBBIE M3/IETHS.

2. Cyxoil. B nmaHHOM cilydae IOCTyH KHCIOpOJa B KaMepbl IEpEKphIBacTcsa, a B
pe3ysbTaTe yaaeTcsl MOAYYUTh Ta3bl, )KUJIKHE MPOIYKThI, YTIEPOAHbIE OCAIKHU, KOTOPhIE MOTYT
CIIY’)KMTb BTOPUYHBIM ChIpbeM. JlaHHbIE CIIOCOOBI BBITOJHBI, MIOCKOJIBKY HE TPeOYyIOT OOJIBIINX
3aTpar pecypcoB.

Buoxumuyeckue MeTobI

K 6uoxumuueckuM MeToJiaM OTHOCAT CIIOCOOBI 00e33apakuBaHuUs MOCPEICTBOM OCOOBIX
MUKpPOOPraHu3MoB. B pesynbpraTe ymaercs NOJy4UTh KAUYECTBEHHBIM OPraHMYECKUH IIPOIYKT,



HarpuMep, YAOOpEeHHE ISl CEINbCKOXO3SMCTBEHHBIX KynbTyp. Cnoco0 mnpuMeHsieTcs s
oTX070B 3-5 KiaccoB omacHoctu. Cam Mpolecc OCYIIECTBIISIETCS Ha CIEHHAIM3UPOBAHHBIX
MOJIMTOHAX W B OWMOMETPUYECKUX Kamepax. MexaHuueckue MeToAbl MexaHU4ecKuid MeTo[
OOBIYHO HCIIONB3YETCSl KaK MOJArOTOBUTENbHBIN. [lepen mupoau3oM MiIu KaTaau3oM MaTepHallbl
HEO0OXOAMMO U3MEIBYUTh, Pa3/ICIUTh, CENAPUPOBATH.

Cemapanust Be1eTCs IByMsl CIIOCOOaMHu:

- CUTOBOM — I'POXOYCHHUE;

- TUJIPABIMYECKUM, MPU KOTOPOM pa3JejCHHUE MPOUCXOAUT MO CKOPOCTH OCEaHHsl B

BOJIE.
3anonuute Tabmumy 10.3
Ta6auuna 10.3
MeToanbl Buabi meTonos Mpouecc ITpumepsI 0TX010B
nepepadoTku nepepadoTku

Od¢opmiienue oTyera:

OT4er AOMKEH CONePKaTh:

1. Ha3Banue TeMbl IPaKTUYECKOI paboTHI;

2. llens paboTsr;

3. BeIMoTHeHHBIE TIPAKTHYECKUE 3aJaHHS

4. 3akmoueHue (BBIBOBI MO MPAKTUYECKON padoTe).

JlomamiHee 3agaHue:

1. Yro Takoe «0TX0AbI»?

2. HazoBuTe BHJIBI OTXO/IOB.

3. IlpuBeanTe npuMepsl BO3AEHCTBUS KaXKI0M TPYIIBI OTX0A0B Ha 6G1ochepy.
4. Kakue criocoObl nepepadoTKH OTXOA0B BbI 3HaeTe?

OcHOBHBIC MCTOYHUKHU MHPOPMALIUM:

1. KoHCneKT neKnuy;

2. KoncrantunoB B. M. O6mas 6uonorus: yueOnuk ains CI1O B. M. Koncrantunos, A.
I'. Pezanos, E.O. ®aneera; no pea. B.M. Koncrantunoa. — 5-e u3f., ctep. — M.:
N3narenbckuit meHTp «Akamemus», 2008. — 256 c.

3. Kyznenosa T. A. O6mas 6uonorus: yaeonoe mocooue aiss CI1O / T. A. Ky3nemnosa,
U. A. baxxenoa. — 2e u3a.,ctep. — Cankr-IlerepOypr: Jlanp, 2021. — 144 ¢

Tema 4.5. Biausinue couaaibHO-IKOJI0THYECKHUX (PAKTOPOB Ha 310pPOBbE YeJI0BeKa
IIpakTnyeckoe 3ansitue Ne 11
Tema 3aHsaTHA: TeopeTHUecKHe acHeKTbl 3KOJOTMU. 3aKOHOMEPHOCTH BIIUSHUSA
COLMAIBHO-9KOJIOTHYECKUX (PAKTOPOB HA 3/I0pPOBHE YEIOBEKA.
Henp 3ansiTHsi:  BBIABUTH OCHOBHBIE 3aKOHOMEPHOCTH BIIMSHUSA COLUAIBHBIX H
9KOJIOTUYECKUX (PAKTOPOB HA COCTOSHUE 370POBbS YEIOBEKA.



IIpnoOperaeMble yMEHUS U HABBIKU:

- 3aKpenuTh 3HaHMsI O TEOPETUUYECKUX ACIIEKTAX 3KOJIOTUH;

- CdhopmupoBaTh MOHMMAaHUE O BIMSHUU COLMAIBHO- JKOJOTMYECKHX (DaKTOpOB Ha
3/10pOBbE YEJIOBEKA.

IIpoxonxuTeIbHOCTH 3aHATHSA: 2 Yaca.

Ilopsinok U MeTOAMKA BBHINOJHEHUS 3a1aHUS:

3ananme 1. VcciaenoBanue BIUSHUS 3arps3HEHUS OKPYKAIOLIEH CPeJIbl

Heab: M3yunth, Kak ypoBEHb 3arpsi3HEHUs BO3AyXa WM BOJABI BIMSET Ha 370POBbHE
HaceJIeHHusl.

JleiicTBUS:

1. BeibepuTe 1Ba paiioHa: OJIUH C BBICOKUM YPOBHEM 3arpsi3HEHUS U IPYrol ¢ HU3KHUM.

2. Cobepute naHHbIE O PACIPOCTPAHEHHOCTH 3a00J€BaHUN (HAIIpUMEpP, PECIIUPATOPHBIX
3a00JIeBaHUI) B 3TUX pallOHaX.

3. IIpoBeaute ompoc cpeau KUTENEH 0 COCTOSTHUM 3/I0pOBbs U (aKTOpax, BIMSIOMIMX Ha
HETO.

4. IIpoananu3upyiite coOpaHHbIC JaHHBIC U CAENANTe BBHIBOJBI O CBSI3U MEXIY YPOBHEM
3arpsi3HEHUS U COCTOSIHUEM 37]0POBbSI.

3aganue 2. ConnanbHbie (PaKTOPHI U 370POBHE

Heasn: MccnenoBars BIMsSHUE CONMAIBHBIX (akTOpoB (0Opa3oBaHWe, JOXOJ, JOCTYI K
MEIUIIMHCKUM yCITyTaM) Ha 310POBbE.

JleiicTBus:

1. CoGepute nH(OPMAIMIO O PA3IUYHBIX COLUAIBHBIX IpynIax (HanpuMep, Mo YPOBHIO
JI0X0/1a WK 00pa30BaHUs).

2. N3yuuTe cTaTUCTUKY 3a00J1€BA€MOCTH B ATHX TpyIIax.

3. IlpoBenuTe aHKETHPOBAHUE CPEIM YYACTHHUKOB, YTOOBI BBIICHUTH HX JOCTYN K
MEIUIUHCKUM yCIyraM U ypOBeHb 00pa30BaHMUs.

4. CpaBHUTE JJaHHBIE U CJIENalTe BBIBOJBI O TOM, KaK COIMaJIbHbIE (DAKTOPHI BIUSIOT Ha
3/10pOBBE.

3aganue 3. AHanu3 BIUSHUS 00pa3a )KU3HU

Heab: Onenuts BausHUE 00pa3a >kKU3HU (MUTaHME, (PU3NYECKasi aKTUBHOCTb, BPEIHbBIC
NPUBBIYKH) HA 3/I0POBbE.

JleiicTBuA:

1. ITpoBenuTe aHKETUPOBAHKE CPEN CBEPCTHUKOB O UX 00pa3e *KHU3HH (PAllMOH MUTAHUS,
ypOBEHb (PU3UYECKON aKTUBHOCTH, KypeHHE, aJIKOTOJIb).

2. Cobepute HAaHHBIE O COCTOSHUM 370pPOBbsl YYAaCTHHUKOB (HampuMep, Hajluudue
XPOHUYECKHX 3a00JIeBaHUM).

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

4. IloaroToBbTE PEKOMEHAAINH MO YAYUIIEHUIO 00pa3a >KU3HU JJIs TTOBBIIMICHUS YPOBHSI
3/10pPOBBA.

3anpanmue 4. Dxonoruueckue (PakToOpbl U ICUXUUECKOE 3J0POBbE

Hean: MccrenoBaTh BIMSHHE SKOJIOTMYECKHX (DakTOpOB (IIyM, 3eJIeHbIe 30HBI) Ha
IICUXUYECKOE 3/10POBBE.

JleicTBUs:

1. M3yunTte naHHbIE O NOCTYITHOCTH 3€JIEHBIX 30H U YPOBHE IIyMa B BallleM T'OpOJe WU
paiioHe.



2. [IpoBenuTte onpoc Cpelin KUTENEH 0 UX MCUXOIMOIMOHAIBHOM COCTOSIHUU M YPOBHE
cTpecca.

3. CpaBHUTE pe3yNIbTATHI OMPOCA C TAHHBIMHA 00 YKOJIOTHYECKHUX (haKTOpax.

4. Cnenaiite BBIBOJIBI O BIMSHUM 3KOJIOTMH HA ICUXUYECKOE 3/10POBBE.

Odopmienue oTuera:

OT4YeT OJDKEH COAepIKaATh:

1. Ha3zBaHue TeMbI IPAKTHYECKOW PaOOTHI;

2. llens paboThI,

3. BBbINONTHEHHBIE TPAKTUYECKUE 3aTaHUS

4. 3axmroueHue (BbIBOBI MO MPAKTUUYECKOM padoTe).

OcHOBHBbIE HCTOYHUKH HH(pOpMAIIUM:

1. Koncnexrt nexknum;

2. KoncrantuaoB B. M. OOmas Owomormst : yueOnwk mus CIIO B. M.
Koncrantunos, A. I'. Pezanos, E.O.®Daneea; mo pea. B.M.KoncrantunoBa. — 5-¢ usn.,
crep. — M. : U3parenbckuii ieHTp <<KAxkanemus>>, 2008. — 256 c.

3. KysnenoBa T. A. OOmas Ouonorus : yueOHoe mocobume s CIIO / T. A.
Kysznenona, . A. baxenosa. — 2e uzn.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144
c.

Paznen S. buosiorusi B :Ku3HU
Tema 5.1. BUOTEXHOJIOTUM B KU3HH KAKIAOT0
IMpakTnyeckoe 3ansaTue Ne 12

Tema 3ansiTusi: buorexHomoruss kak Hayka W MPou3BOACTBO. OCHOBHBIEC HAMPABIICHUS
COBPEMEHHOI OMOTEXHOIOTHH;

Henab 3ausaTus: M3y4uTh OCHOBHBIE MMOHATUS HAYKU OMOTEXHOJIOTHH.

IIpuoOperaembie yMEHUSI M1 HABBIKM:

- OcBOeHHUE TEOPETUUYECKUX OCHOB OMOTEXHOJIOTHUH;

- 3HAaKOMCTBO C OCHOBHBIMH HAIPABJICHUSIMU COBPEMEHHON OMOTEXHOIOTHH.

IIpomoKUTEILHOCTD 3aHATHSA: 2 Yaca.

IMopsioKk U MeTOAUKA BHINOJIHEHUS 32 JaHUS:

3aganue 1. Jlatp ompeneneHue TEPMHHY «OMOTEXHOJOTHS». M3yunTh OCHOBHBIE
HaIpaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTHUH.

3aganue 2. Keilicbei Ha aHanu3 uWHGOPMAIMM O Pa3BUTHH  TMPOMBIILICHHOM
OMOTEXHOJIOTHH (TI0 TpyIIam)

1. buotexHonorust B 00JIaCTH METUITUHBI

2. BuoTexHon0rus B CENbCKOM XO034MCTBE

3. B o06mactu )KkMBOTHOBO/ICTBA

4. TonmmBo Oymymiero

5. O6paboTka 0TX0/I0B

Kaxnas rpynna npeacrabJ/isieT ¢cBOM Kelic B BU/Ie aHAJIM3A € NPe3eHTAlMeH.

Od¢opmiienue oTyera:

OTuer KOKEH COEPIKATh!

1. HaszBanue TeMbl IPAKTHYECKOH padoOTHI;
2. llens paboThr,



3.
4.

BeImotHeHHBIE TIPAKTHYECKUE 3aIaHUS
3akiroueHue (BbIBOIBI MO MPAKTUYECKOM padoTe).

I[()Mamﬂee 3aJaHue:

1.

2.
3.
4

Yro Takoe OMOTEXHOIOTHUA?

Ha yeM ocHOBaHBI OMOTEXHOJIOTUN?

B kakux oTpacisx NpUMEHSIOT COBPEMEHHBIC TOCTUKEHUS OMOTEXHOIOTHIA?
[ToaroroBbTE MPE3CHTALMH TS 3ALTUTHI KEHCOB.

OCHOBHbBIE HCTOYHUKH I/IH(bOpMaIII/II/I:

1.
2.

KoHcHekT nekuumu;

Koncrantunos B. M. O6mas 6uonorus: yueonuk ans CIIO B. M. Koncrantunos, A.
I'. Pe3anos, E.O. ®aneera; no pea. B.M. Koucrantunoa. — 5-e¢ uza., crep. — M.:
Wznarensckuii neHTp «Axagemus», 2008. — 256 c.

KysznenoBa T. A. O6mas 6uonorus: yuebnoe nocodue mist CIIO / T. A. Kysnernosa,
N. A. baxenosa. — 2e u3n.,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: yaedHoe nocodue st CIIO / T. A. Ky3ueuosa, U.
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. . Dxonorusi: y4eOHUK ¥ MPAKTUKYM Il CPEAHETO MPOPECCHOHAIBHOTO
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 HCCIENOBAaHUS U TEXHHUKA
nmabopaTopHbIX paboT: yuebHoe mocodue mis CIIO / O. A. IlonomeeBa. — 4e uzn.,crep. —
Cankr-IlerepOypr: Jlans, 2023. — 108 c.

11. Teitnop HA. buonorus: 8 3 1. T. 3 / . Teinop, H. I'pun, Y. Crayr; non pexn. 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 //
OO6mmecTBO ¢ orpaHndeHHON oTBeTCTBeHHOCTHI0 «OL MHuemo3unay. — 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 H31aHHUS

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 - 3annmarensHas bronorus: Bce 0 MeTaiax

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKHU



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



https://resh.edu.ru/

MuHHCTEPCTBO HAYKH W BhIcIIiero oopa3zoBanus Poccuiickoit ®enepanuu

desepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YIPESIKICHUE BBICIIIETO
oOpa3oBaHUs

«CeBepo-KaBkasckuii henepanbHbIi YHUBEPCUTETY

Komnemx CK®Y B r. CtaBponosne

METOANYECKHUE YKA3ZAHUA

K J1a0opaTopHbIM padoTam

no qucuuiuimie  B1.13 buoJsorus

CnemmanpHocts  38.02.03 OnepannroHHast 1€ATEIbHOCTh B JJOTUCTUKE

®opma o0yueHHsT O4YHas

CraBpornosnb



Meroaudeckue  ykazaHus K JabopaTopHbIM  paboTam  oOmieoOpa3oBaTelbHON
mucuutuinabl B/1.13 Buonorust cocraBnens! B cootBeTcTBUU ¢ TpeboBanusimu GI'OC CIIO u
npeAHa3HayYeHbl JUIsl CTYACHTOB, oOywaromuxcs no crnenranbHoctd 38.02.03 OmnepanuoHHas
NeSITETILHOCTD B JIOTHCTUKE.

Meroandeckue ykazaHus pa3paboTaHbI:
1. I'opneeBa A.b., npenonasatens komiemka CKOY B ropoae CraBpomnolie
2. CronsipoBa A.C., npenoaasarens kouiemka CKOY B ropone CraBpornone



1. IlosicHuTeILHAS 3aMUCKA

JlaHHBIE METOAMYECKHE YKa3aHHs MTPeIHA3HAYAIOTCS I OKa3aHHsl TOMOIIIM CTYACHTaM B
BBINOJIHEHUH J1a00paTOPHBIX PadOT MO y4eOHON AUCHUIUINHE «BHOTIOTHSI.

B xone naGopatopHbix paboT, Kak 0JHOW U3 (OPM CHCTEMATUYECKHX YUYEOHBIX 3aHITHH,
oOyyaromuecs: MpUOOPETArOT HEOOXOJAUMbIE YMEHUS M HABBIKA 1O TOMY WJIA WHOMY Da3leiny
U3y4aeMOH JTUCIUILTHHBI

OOmrre menu 1a00paTOPHOTO 3aHATHUS CBOJATCS K 3aKPEIUICHHIO TCOPETUYCCKUX 3HAHHIA,
Oosee TIIYOOKOMY OCBOCHHUIO YK€ HMCIOIIUXCS y OOYyYaroIUXCs yMEHWUH W HAaBBIKOB M
npuOOPETEHUIO0 HOBBIX YMEHHMHA M HABBIKOB, HEOOXOMUMBIX MM JJIsI OCYIIECTBICHHS CBOEH
npoeCCUOHATBLHON JIeATEPHOCTH M COCTAaBJIAIONIMX KBAJH(HUKAIMOHHbIE TPeOOBaHUS K
CHCIIHAJIHCTY.

OcHOBHBIMU 33/1a4aMu JJA0OPATOPHBIX PaOOT SBIISFOTCS:

* yrIIyOJICHHE TEOPETUYCCKON M MPAKTUYECKOM IMOATOTOBKH;

* mpuOIMKeHHE Y4eOHOTO TIpoIiecca K pealibHbIM YCIIOBUSM paOOThl TEXHHKA,

* pa3BUTHE WHHUIMATHBBI M CAMOCTOSTEIILHOCTH OOYYAOUIMXCS BO BPEMs BBIITOJHEHHS
UMH NIPAKTHYECKUX 3aHATHH.

JIaGopatopHbie Pa0OTHI CTPYNIHUPOBAHBI MO TEMaM MPOrpaMMBl Kypca M COJAEpIKaT
PEKOMEHIANMU 110 BBITIOJIHEHUIO 33/IaHUi, 3a7a4, KOHTPOJBbHBIE BOMPOCHI IS TPOBEICHHUS
1abopaTOPHBIX padoT.



Pasznea 1. KiieTka — CTPyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIIA )KUBOTO
Tema 1.2. CTpyKTYpHO-PYHKIMOHAJIBHASL OPraHU3AIUA KJIETOK

JlabopaTopnasi padora Ne 1 mo Teme: «M3ydyeHHe CTpPOeHHSI PACTHUTEJBbHOH H
’KMBOTHOI KJIETKHU 0] MUKPOCKOIOM))

Leab padoThI: O3HAKOMUTHCS C OCOOCHHOCTSMH CTPOCHHS KJIETOK pacTeHUl u
JKUBOTHBIX OPTaHU3MOB, IMOKA3aTh MPUHIUIIHATIBEHOE ETUHCTBO UX CTPOCHUS.

IIpuoOperaeMblie yMEeHUS U HABBIKH:

- OcymecTBIsATh NPOGECCHOHATIBHYIO ESTEIBHOCTh B YCIOBUSAX OOHOBJICHUS €€ IielieH,
COJIepKaHusl, CMEHbI TEXHOJIOTUH;

- [IpuoGpecTt HaBBIKK TaOOpaTOPHOH pabOThI, chopMUPOBATH 3HAHUS 00 OCOOEHHOCTSIX
CTPOEHHS Pa3HbIX TUIIOB KJIETOK

OOopyaoBaHme: KOXXHIIA YEIIYH JIYKOBULbI, SMUTEIHANIbHBIE KIETKH U3 IOJIOCTH pTa
YyeJIoBEeKa, MUKPOCKOII, yaliHas JIOXkKeuKa, OKPOBHOE U IPEAMETHOE CTEKJIAa, CUHUE YepHuUIa,
Hon, Terpaab, pydka, MPOCTOM KapaHpail, JMHeiika. PaboTa BBIMONHSETCS MO BapuUaHTaM,
KOTOpBIE HA3HAYAET MPernoaBaTellb.

IIpoaonxuTeIbHOCTH 3aHATHS: 2 Yaca.

Ilopsitok U MeTOAMKA BbLITIOJTHEHUS 3a/1aHUIA:

1. OTnenute OT yenIyn JTyKOBHUIbI KyCOUYEK MOKPBIBAIOIIEH €€ KOKULBI U IOMECTUTE €TO
Ha MPEMETHOE CTEKIIO.

2. Hanecute kamenpKy cliaboro BOJHOTO pacTBopa Homa Ha mpemapar. Hakpoiite
npenapar OKPOBHBIM CTEKJIOM.

3. CHUMHTE YalfHOH JI0’)KEYKOI HEMHOTO CJIU3H C BHYTPEHHEH CTOPOHBI IIEKH.

4. [Tomectute cnu3b Ha MPEAMETHOE CTEKJIO M TMOJKpachTe pa30aBIEeHHBIMH B BOJIE
cuHUMH yepHuIamMu. Hakpoiite npenapaTt mOKpOBHBIM CTEKIIOM.

5. PaccmotpuTte 06a npenapara moj; MUKPOCKOIIOM.

6. Pesynbratel cpaBHEHUS 3aHecuTe B Tabnuiy 1 u 2.

7. Cnenaiite BBIBOJ O TIPOJICTIaHHOM padoTe.

Bapuant Ne 1

Tabnumna 1 - CxoacTBa U OTIUYHUS PACTUTEIHHON U dKUBOTHOM KIETKH

CxoncrBa OTanuns
Bapuant Ne 2
Tabnuia 2 - CpaBHUTENbHAS XapAKTEPUCTUKA PACTUTENBHOMN U )KUBOTHON KIJIETKU
Knerkn Huronnazma| SAapo | IlnorHas kiaeToyHas InacTuabl
CTeHKa
Pacturenbnas
JKuBoTHast

B xonme mpoBenenust n1abopatopHO pabOThI CTYIEHT OJDKEH HAy4WThCS: paboTaTh C
MHUKPOCKOIIOM H H3TOTOBJIATH TpPENapaThl; CBA3BIBATh (DYHKIUH OPraHOWAOB KJIETKH C
(U3HONOTHYECKUMHU TIPOIIECCAMU, TPOTEKAIONIUMHU B HEH; CaMOCTOSITENIbHO M3Yy4aTh CTPOCHHUE
KJIICTKHU, BJIAJCTh TepMHHOHOFHeﬁ TEMBI.




Odopmienue oTuera:

OTuer H0KEH CONEpKaTh!

1. Ha3Banue TeMbl IpaKTUYECKON pabOTHI;

2. llens paGoTHI;

3. BBbINONTHEHHBIE TPAKTUYECKUE 3aTaHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKON paboTe).

OcHOBHbIE HCTOYHUKH HHPOpMaALIMHU:

1. KoHCHeKT feKuuu;

2. KoncrantunoB B. M. O6mas 6uonorus : yueonuk mais CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®aneeBa; no pen. B.M.Koncrantunosa. — 5-e¢ uzz., crep. — M. :
N3narenbckuit 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 1.5. )KusHeHHbII1 HUKJ KJIeTkH. MuTo3. Meiio3

JlaGoparopHnasi padora Ne 2 no teme: «?Ku3HeHHbIH IMKJ KJIeTkH. Muto3. Meiio3».

Heas paborbi: [lo3HakoMUTBCS C OCHOBHBIMU Iporieccamu Mwurto3za um Meiio3a.
Hayuurtbcs pemiath THIIOBBIE 32/1a4H 110 JaHHOI TeMe.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcymiecTBisATh NMPOPECCUHOHATBHYIO JCSITEIIBHOCTD B YCIOBHUSX OOHOBJICHUS €€ IIeNeH,
COJIep>KaHusl, CMEHbI TEXHOJIOTUH;

- [IpnoGpect HaBBIKK JTaOOpaTOPHOM paboThI, chopMUPOBATH 3HAHUS 00 OCOOEHHOCTSIX
MUTOTHYECKOTO U MEHOTHYECKOTO JAEICHUM.

IIpono/KkuTEeILHOCTD 3aHATHA: 2 Yaca.

IMopsinok u MeTOAMKA BHINOJIHEHUS 3aJaHUI:

3agaua Nel.

XpOMOCOMHBIN HA0Op COMATHYECKUX KJIETOK peyHoro paka paBeH 116. Ompenenute
XpOMOCOMHBIN Habop u uncio mosiekyn JJHK B oxHol 13 kiaeTok B mpodaze MuTo3a, B Metadase
MHUTO32a U Tesnodasze MuTo3a. [losicHUTe, Kakue MpoIecchl MPOUCXOIAT B 3TU NEPUOJIBI U KaK OHU
BIUAIOT Ha u3MeHenue yncia JJHK u xpomocom.

3amauya Ne2.

O6mas macca moniekyn JJHK B 46 xpomocoMax siipa COMaTHUECKOW KJIETKH YeJIOBEKa
cocraBiseT 6°10-9 mr. Onpenenute, yeMy paBHa macca Bcex Monekyn JIHK B sipax B koHue
uHTepdaspl, KoHIlEe Tenodassl Meiiosa | u Tenoda3zbl meiioza II. OTBeT nosicHuTe.

3agauya Ne3.

XpOMOCOMHBII HAbOp CcOMaTHYeCKUX KJIETOK TIIeHUIbl paBeH 28. Onpenenure
XpoMOCOMHBIH Habop u yncio monekyn JJHK B kneTkax cemsizauatka nepej HauajaoM Meno3a, B
KoHIle Tenodassl Mero3a 1 u Tenodassl Melo3a 2. OO0bACHUTE, KaKhe MPOLECCH MPOUCXOIAT B
9TH NEPUOJIBI U KaK OHU BIUAIOT Ha u3MeHeHus yncia JJHK u xpomocom.

3amaua Ned.

B knerkax ogHOro M3 BUAOB IMIIEHUIBI COAEPKUTCA 28 XpoMocoM. OIpenenuTe 4nucio
xpomocom u moJiekyn JIHK nmpu oO6pazoBanuu mbuiblie B THIYMHKE HAa CTaAUAX podasbl Melio3a
1, mpodassl 2 u Tenodasbl meiio3a 2. OOBICHUTE MOTYYECHHBIC PE3YIbTATHI.

3) B konme tenmodaspl 2 4KUCIO XPOMOCOM paBHO 14(0AHOXPOMATHIHBIE XPOMOCOMBI),
yucno monekyn JIHK paBuo Toxe 14.

3amaua Nes.



XpOMOCOMHBIN HAOOp COMATHYECKHMX KJIETOK MIIEeHUIBI paBeH 28. Omnpenenute
XpoMOCOMHBIN Habop u uncno mosiekyn JJHK B oHO#M M3 KIIETOK ceMs3auaTka repes HadaaoM
Mmeiio3a, B aHadase meiiosa I u anadasze meiiosa 1. O0bsicHUTE, KaKKe MPOLIECCH MPOUCXOAAT B
ATHU MEPUOJbI U KAK OHU BIUAOT HAa u3MeHenue yucna JJHK u xpomocom.

3amaua Ne6.

B knerkax snnocnepma ceMsH nunuu 21 xpomocoma. Kak U3MEHUTCS YUCIO XPOMOCOM U
mosiekyn JIHK B konme Tenmodaser meriozal u meio3a2 1mo cpaBHEHHIO ¢ MHTEp(a30i y 3TOTro
opranusma? OTBET MOSICHUTE.

3agaua Ne7.

Kaxkoit xpomocoMHbIll HAOOp XapakTepeH sl KJIETOK 3apoJIbIlia U HA0CIIEpMa CEMEHHU,
JTUCTHEB MBETKOBOTO pacTeHus. OOBSICHUTE PE3yIbTaT B KAXK/OM Cydae.

Odopmienue oTuera:

OT4er AOMKEH CONePKaTh:

1. Ha3Banue TeMbl IpakTUYECKOM pabOThI;

2. Ilens paboThr,

3. BhInonHeHHbIE TPAKTUYECKUE 3aaHUS

4. 3axmroueHue (BbIBOBI IO MPAKTHYECKOM paboTe).

OcHOBHbBIE MCTOYHUKHU MHPOPMAIIUN:

1. KoHCHeKT JIeKIUH;

2. Koncrantunos B. M. O6mas 6uonorus : yaeonuk ans CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®azneeBa; no pen. B.M.KoncrantunoBa. — 5-e u3z., crep. — M. :
W3narenbckuii menTp << Akagemus>>, 2008. — 256 c.

3. KysuemnoBa T. A. O6mas 6uosnorus : yaeoroe nocodue s CITO / T. A. Ky3Henoga,
N. A. baxxenoBa. — 2e u3z.,crep. — Cankrt-IlerepOypr : Jlans, 2021. — 144,

Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa
Tema 2.3. OHTOreHe3 pacTeHni, )KUBOTHBIX U YeJI0BEKa

JlabopaTtopHass pab6ora Ne 3 mo Teme: «OHTOreHe3 PpACTeHHH, KUBOTHBIX H
YeJI0BEKa

Heab padoThI: MTO3HAKOMHUTHCS C SMOPUOHATBHBIMH TOKa3aTEIbCTBAMHU
HBOJIIOLIMH OPraHUYECKOIr0 MHpa.

IIpuoGperaemble yMeHUS] U HABBIKH:

- OcymecTBIsATh NPOGECCHOHATIBHYIO JEATEIBHOCTh B YCIOBUSIX OOHOBIICHHUS €€ IieleH,
CoAEpKaHUsA, CMEHbI TEXHOJIOTHI;

- [IpnobOpecTn HaBBIKK JTaOOPAaTOPHOU padOTHI, CHOPMHUPOBATH 3HAHUS 00 OCOOCHHOCTSIX
OHTOI'€HE3a KUBBIX OPraHU3MOB.

IIpoxoxuTeIbHOCTD 3aHATHSA: 2 Yaca.

IMopsiioK U METOAMKA BHINOJHECHUSA 3aJaHUIM:

3apanme 1. Paccmorpets puc. 3.1 - DMOproHaIbHOE pa3BUTHE TO3BOHOYHBIX KUBOTHBIX.

3aganue 2. BBIABUTH 4epThI CXOACTBA 3apPOJIBIIIEN YEIOBEKA U APYTMX MO3BOHOYHBIX.



Puiba Canamannpa Yepenaxa Kpsica Yenosex

Pucynok 3.1 — OMOpuoHaabHOE pa3BUTHE TO3BOHOUHBIX JKUBOTHBIX
3ananme 3. 3anonHuTh TabMUIy 3.1, yUUTHIBAs CTAAMIO PA3BUTHSL.
Tabmuua 3.1 - OcobeHHOCTH SMOpHOreHe3a

O0beKT u3yueHue CxoxacrBa Pazinyusn

Pri10a

Pentunnsa

Kpeica

YenoBek

Odopmienue oTuera:

OT4YeT MOKEH COAepIKaTh:

1. Ha3Banue TeMbl MPAKTUYECKON PabOTHI;

2. Uenb pabortsr,

3. BbINONMHEHHBIE TPAKTUYECKUE 3aaHUS

4. 3akmoueHue (BBIBOJBI MO IPAKTHUECKOH paboTe).

OcHOBHBIC MCTOYHUKHU MHPOPMALIUM:

1. KoHCneKT neKuy;

2. KoncraatuaoB B. M. O6miast ouonorus : yaeonuk st CI1O B. M. KoncranTuHoB, A.
I'. Pe3anos, E.O.®aneera; mo pen. B.M.KoncrantunoBa. — 5-¢ u3z., crep. — M. :
W3narenbckuit nentp <<KAxagemus>>, 2008. — 256 c.

3. Kysuernoa T. A. O6mas 6uomnorus : yueonoe nocodue ans CITO / T. A. Ky3nenosa,
U. A. baxenoBa. — 2¢ u3n.,crep. — Cankr-IletepOypr : Jlans, 2021. — 144,




Cnmcok OCHOBHOM M I0NOJTHUTEJIbHOM JINTEPATYpPbl

1. buonorus venoBeka : yueOHHUK 11 By30B / B. 1. Makcumos, B. A. Ocranenko, B. 1.
®omuna, T. B. Unnonurosa ; nox penakuueir B. . MakcumoBa. — 2e u3g.,crep. — CaHKT-
ITeTepOypr : Jlans, 2023. — 364 c.

2. BacunneBa E. E. 'eneTnka yenoBeka ¢ OCHOBaMU MEAMIIMHCKOM reHeTHKH. [locobue 1o
pemeHuto 3amad : yuyeobHoe nmocodbue ms CIIO / E. E. BacunseBa. — 6¢ u3n.,crep. — CaHKT-
ITerepOypr : Jlanp, 2024. — 92 c.

3. Epemuenko, O. 3. buonorus: yuenue o Ouocdepe: yueOHOe mocoOue st CpeaHEro
npodeccuonaibHoro oopazosanus / O. 3. Epemuenko. — 3-e uz ., nepepad. u gom. — MoCKBa :
Nz narensctBo FOpaiit, 2022. — 236 c.

4. Kapenuna K. A. Acummerpus Mo3ra U MaTEPUHCKO-IETCKUE B3aUMOOTHOILEHUS
miekonuratommx: moHorpadus / K. A. Kapennna, A. H. I'unes, E. b. Manammues. — 2e u3f.,
crep. — Cankr-IlerepOypr :Jlans, 2022. — 204 c.

5. Kysuenona T. A. O6mas 6uomnorus : yuebHoe nocoodue st CIIO / T. A. Ky3nenosa, U.
A. baxenoBa. — 2e usg.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144 c.

6. Kyprys P. B.T'eneruka d4enoBeka ¢ OCHOBaMH MEAMIIMHCKOW TE€HETHKH : Yy4eOHOE
nocobue mus CIIO / P. B. Kyprys,H. B. Kucenesa. — 4e uzz., crep. — Cankr-IlerepOypr
:Jlann, 2023. — 176 c.

7. Jleonona I'. I'. buonorust: yae6noe mocodbue mis CI1O /T'. I'. JleonoBa. — 2e u3., cTep.
— Camnkr-IletepOypr : JIanp,2023. — 172 c.

8. IlaBnoBa, E. . Dxomorusi: y4eOHUK ¥ MPAKTHUKYM JJIs CPETHETO MPO(EeCCHOHATBEHOTO
obpa3zoBanus / E. . I1aBnosa, B. K. HoBukoB. — Mocksa : M3narensctBo FOpaiit, 2022. — 190
C;

9. INaceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u apyrue buonorus / Ilox pen.
[Taceunuka B.B. Axumonepnoe obuiectBo «M3narensctBo «llpocsemenuer». —2024. — 272 c.

10. ITonomeeBa O. A. ®u3UKO-XMMHUYECKHE METOJBI HCCIENOBAaHUS M TEXHUKa
nmabopaTopHbIX padot : yuebHoe mocodue mis CIIO / O. A. TlomomeeBa. — 4e uza.,crep. —
Cankr-ITerepOypr : Jlans, 2023. — 108 c.

11. Teitnop J. buonorusa: 8 3 . T. 3 / A. Teitnmop, H. I'pun, V. Crayr ; nox pen. P.
Comnepa ; nep. 3-ro anri. u3g. — 14-e uzn. — M. : JIaboparopust 3Hanuii, 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 //
OO6mmecTBO ¢ orpaHndeHHON oTBeTCTBeHHOCTHIO «MOLl MHemo3unay. — 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.:

Hupextmenuna [Ta6mmmmar, 2020. — 147 c.

3.2.2. OCHOBHBIE JJICKTPOHHbIC U31AHUA

1. http://www.eco.nw.ru- BHemkoabHast 5K0JIOTHS;

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

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

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

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKHU

1. https://infourok.ru/

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



