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1. losicHuTeIbHAS 3aIIUCKA

JlaHHBIE METOAMYECKUE YKAa3aHUs [IPEAHA3HAYAI0TCA U1 OKA3aHMs IIOMOIIM CTYICHTaM B
BBINOJIHEHUH MTPAKTUYECKHUX padoT 1o yueOHoi nucuuminae «buomorusy.

B xoz1e npakTHuecKuX 3aHATHIA, KaK 0OHOM U3 (OPM CHCTEMATHYECKUX YUEOHBIX 3aHITHH,
oOyyaromuecs: MpUOOpPETaroT HEOOXOAUMbIE YMEHUS M HABBIKA IO TOMY WJIM MHOMY Da3leiry
M3y4aeMOM TUCLUIUIMHBI

OO1w1re neau NpakTUUECKOro 3aHATHUS CBOAATCS K 3aKPEIJICHUIO TEOPETHUECKUX 3HAHUH,
Oonee TIIIyOOKOMY OCBOCHHIO YK€ HMEIOIIUXCA y OO0y4arollMXcs yMEHUH U HaBBIKOB U
OpUOOPETEHUI0 HOBBIX YMEHMH M HABBIKOB, HEOOXOIUMBIX MM JJIsI OCYLIECTBICHMS CBOEH
npoeCCUOHATLHON JIEeATEFPHOCTH M COCTAaBJIAIONIMX KBAJTH(HUKAIMOHHbIE TPeOOBaHUS K
CIIELIUAIIUCTY.

OCHOBHBIMU 337JauaMy IPAKTUUECKUX 3aHATUH SIBISAIOTCS:

* yry0JIeHHE TEOPETUICCKON U IPAKTHYECKOM MOATOTOBKH;

* npulIMKeHne yaeOHOro nporecca K peajibHbIM YCIOBUSAM pabOThl TEXHHKA,

* pa3BUTHE MHULIUATHUBBI U CAMOCTOSITEILHOCTH O0YYaOLINXCS BO BPEMS BBIIIOJIHEHUS MU
IIPAKTUYECKUX 3aHATUI.

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

Paspen 1. Kinerka — cTpyKTYypHO-(pDYHKIIMOHAJIBHAS €IMHULA )KUBOI'0

Teme 1.2. CTpyKTYpHO-(PYHKIHOHAIbHASL OPraHU3AIHUSA KJIETOK
IpakTuyeckoe 3anaTue Ne 1

Tema 3ansaTusa: KnerouHas teopus. TUNbl KIETOYHOW OpraHU3aldd: NPOKAPUOTHYECKUN M
AyKapuoTHUecKuid. OHOKIETOYHBIE U MHOTOKJIETOUHBIE OPTraHU3MBI.
Henb 3ansiTus: M3ydnTs OCHOBHBIE ITOJIOKEHUSA KiieTouHON Teopuu T. [lIBanna u M. lllnenaena,
O03HAKOMMTHCS C TUIIAMU KJIETOYHON OpraHU3alluH.
IIpunoGperaembie yMeHHs U HABBIKH:
- OcymecTBasaTh NPO(GECCHOHATBHYIO NIEATEIbHOCTh B YCIOBUSAX OOHOBIIEHUS €€ Iienel,
CoAEepKaHUsA, CMEHbI TEXHOJIOTHI;
- CopMupoBaTh 3HaHUS O CTPOESHUU PA3HBIX TUIIOB KJIETOK.
IIpoxo/KUTEILHOCTD 3aHATHA: 2 Haca.
IHopsiaok 1 MeTOAMKA BBINOJHECHUSA 3aJaAHUIM:
3aganue 1. IlepeunciuTe OCHOBHBIE IIOJIOKEHUs KJIETOYHOM Teopun. Kakume oTKpbITHSA
CHocoOCTBOBAIM (HOPMUPOBAHHIO KIICTOYHON TeOpUH? YKaKUTE MIMEHA YUCHBIX U UX BKIA.
3ananme 2. V3yunte OCHOBHBIC TUITBI KJICTOYHOM OpraHU3aMK. 3allUIINTe OCHOBHBIC (PYHKIIUU
OpPraHOMJIOB PYKapUOTUYECKOM M MPOKAPUOTHUYECKON KIIETOK. Pe3ynbTaThl OQOpPMUTH B BHJE
tabmuir 1.1, 1.2.
Taoauna 1.1 - Ctpoenune u GyHKIMH OPTAaHOUIOB MPOKAPUOTHIECKON KIETKH



OcHOBHBIE OPraHOM/IbI

Ctpoenue

DOyHKIUH

1. Huromiaazma

MeMOpaHa

2. HuromjaazMaTnyeckas

IIIC

SAnpo

MuToxoHaApUH

Pudocomsbl

JInzocompbl

3
4
5.
6. Anmapat [oabaku
7
8
9

Kineroynblid ueHTp

10. KnnerouHnasi CTeHKa

11. PubdocomMpbl

12. IInacTuabl
(XJyopomiaacrsl,
XpoMomiacTol,
Jeiikonjactol)

Ta6auna 1. 2 — Ctpoenue u QyHKIUU OPraHOMI0B IPOKAPUOTUYECKON KIIETKU

OcHOBHBIE OPraHOU/IbI

Crpoenue

DOyHKINH

1. Iuromiazma

MeMOpaHa

2. IuTomaazMaTHyecKas

KieTouHnas creHka

Kancyaa

Puoocompl

Hyxneoun

N|o|olMw

Opranouasl
(KTYTHKH, TTHJIN)

ABHMKCHUSA

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

XapaKkTepUCTUKH W TOYEMY HMX HE CUMTAIOT >KMBBIMM OpraHu3sMaMu’? 3apuUCyHTe CTpOEHHUE

BHUPYCHOM KJIETKH.

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

Ta6auua 2.1 — XapaktepHble 0COOEHHOCTH BUPYCOB

CxoactBo c *KUBbIMH | OT/IHYHE or skuBbIX | Crienuuyeckue 4YeprTol
OpPraHu3MamMHu OpPraHM3MOB

1.

2.

3.

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

VYKakuTe OCHOBHbIE 0COOCHHOCTEH MPUMEHEHHS] aHTUOMOTHKOB.

Odopmienue oTuera:
OTuer J0KEH COIepKATh:

1. Ha3zBanue TeMbI IPAKTHUECKOU PAOOTHI;

2. Uenb pabortsr,



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

JlomaiHee 3ajaHue:

1. M3yuuTh OCHOBHBIE NIOJIOKEHUS KIETOUHOW 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;
JlaTh orpeiesnieHue MOHATUIO «OakTepuodarm»;

©o ok~ w

[IpuBecTH npuMepsl BUPYCHBIX U OaKTEpUANbHBIX 3a00JIeBaHUA.

OcHOBHBIE HCTOYHUKU HH(POPMAIINHA:
1. KoHCHeKT JIeKIuH;
2. KoncrantunoB B. M. O6mas Oouonorus : yueouuk ais CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®aneeBa; no pen. B.M.KoncrantuHoBa. — 5-¢ u3a., crep. — M. .
Wznarenbckuit 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 NPeBpallicHNE JHEPTUM B KJIETKe
IIpakTnuyeckoe 3ansitue Ne 2

Tema 3ansiTus: MaTpuuHbsle nporecchl B KieTke. buocunres GenkoB. Pemenue 3agay Ha
OIpeIETICHUE TTOCIIEI0OBATEIbHOCTH HYKJIEOTUOB, AMUHOKHCIIOT B HOPME U B CIIy4ae U3MEHEHUS
nocJeioBareabHoCcTH Hykieotnos JTHK.

Henb 3ansiTus: M3ydnth cTpoeHHE OCHOBHBIX BUIOB HykKIenHOBbIX kucioT: JJHK, PHK,
XpoMocoM. M3yunTh OCHOBHBIE MaTPUUHBIE MPOLIECCHI B KJIETKE: peryInKalusi, OMOCUHTE3 Oernka,
penapanusi, TeHETUYECKUI KO/ U ero cBoMcTBa. [[03HaKOMUTBCS ¢ OCHOBHBIMY THIIAMM 337a4 Ha
OIIpeZeNIEHNUs TI0CIIEN0BATENBHOCTEN TPUIUIETOB, KOJOHOB 1 aHTHKOo10HOB JIHK 1 PHK.

IIpnoGperaembie yMeHHS U HABBIKH:

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

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

IIpoxo/KNTEIBLHOCTH 3aHATHA: 2 Haca.

IHopsiiok 1 MeTOAMKA BBINOJHECHUS 3aaHUI:

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

3ananme 2. [lepeuncnute sTansl OMocHHTE3a OenKa. YKaKUTe I KaKJJ0r0 3Tara OCHOBHbBIE
IIPOLIECCBL.

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

Tadimua 3.1 — CpaBautensHas xapakrepuctuka JJHK u PHK

Ipusnaxku JHK PHK

MecToHaX0:KIeHHE B
KJIeTKe

Poan




Ctpoenue
Monomepsl
3ananue 4. 3anuniuTe ONpPeCICHUS] OCHOBHBIX T€HETHUYECKUX TEPMUHOB: XpOMOCOMA, T'eH,

KapUOTHIl, TEHOTHI, (DEHOTHUII, TOMOJIOTHYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TaIllIOUIHBI U
JUTITIONTHBIN HAO0OP KIIETKH.

3apanume 5. Jlaiite onpeaeneHue nNoHITHIO «['eHEeTUUECKU KO» U 3alIUIINTE €r0 OCHOBHbIE
CBOMCTBA.

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 tabmuily renerudeckoro konaa. (3agaun Ha OMOCUHTE3

Oenka):
3adaua 1. Jlan yqactok MmaTpuyHoi (Tpanckpudupyemoit) nenu JJHK: AAT-AI'T-I'HI-TTT-
AT Onpenenure mnocienoBarenbHOCTh  KogoHOB WPHK, antukomonoB TPHK wu

AMUHOKHUCIIOTHYIO  IIOCJIEIOBAaTEIbHOCTh CHHTE3MPYEMOro Oelika, HCIONb3ysd Taliuily
TEHETHYECKOTO KO/Ia.

3a0aua 2. ®parment uenu uPHK wuMmeer mnocnenoBaTenbHOCTh  HYKJIEOTHAOB:
HUIALLITTIATYA. Onpenenure mnocienoBaTebHOCTh HykiaeoTu0oB Ha JIHK, anTukomoHbI
TPHK 1 nocnienoBaTenbHOCT aMUHOKHCIIOT BO (PparMeHTE MOJIEKYJIbI O€JIKa, UCTIOIb3Ys TaOIHILy
T€HETUYECKOTO KOJIa.

3adaua 3. [TocnenoBareabHOCTh HYKJICOTH]IOB (dbparmenTa 1enu
JHK AATTTHAITTHALTHA. Onpenenute mnocienoBaTeabHOCTh HYyKiIeoTnnoB B H-PHK,
AMUHOKHUCIJIOT B MOJMMENTHAHON 1enu. UTo mpou30ieT B MOJHUIENTHAC, €CIU B pe3yibTare
MyTallid BO ()parMeHTe IeHa BBINAJET BTOPOW TPHUILIET HyKJIeoTHI0B? Mcnomb3yiiTe Tabnuily
TeHT.KOJIa.

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).

JlomaniHee 3a/1aHHe:

1. 3y4nuTh OCHOBHOW TECOPETUYECKUN MaTepual TMPAKTUYECKOW paOdOThI: TEPMHUHBI U
OTIpeIeIICHUsI.

2. BblyuuTh CBOICTBA TEHETHUECKOTO KO/IA.

3. Pa3obparbcs ¢ anropuTMOM pelieHus 3a1ad Ha OMOCHHTE3 OeJiKa B KIIETKE.

OcHOBHbBIE HCTOYHUKU HH(POPMALINHA:

1. KoncnekT nexuum;
2. KouncrantunoB B. M. O6mias 6uonorus : yaueonuk ais CITIO B. M. KoncranTtuHos,
A. T'. PezanoB, E.O.®DaneeBa; no pen. B.M.KoncrantunoBa. — 5-¢ uza., crep. — M.

W3narenbckuii 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 GpyHKUMH OPraHu3mMa
Tema 2.2. ®opMbI pa3MHOKeHUSI OPTaHU3MOB
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 3anaTHA: V3y4nTh OCHOBHBIE (DOPMBI PA3MHOXKEHUSI OPraHU3MOB, 3Tallbl TaMETOreHe3a
(criepMaToreHe3a u 0oreHes3a y )KUBOTHBIX), CTPOCHHUE MOJIOBBIX KIIETOK.
IIpuoGperaemblie yMeHHs U HABBIKHU:
- OCymecTBIATh MPOPECCHOHAIBHYIO IEATEILHOCTD B YCIIOBUSIX OOHOBJICHHUS €€ 11eTeH,
CoAEp)KaHUs, CMEHbI TEXHOJIOTHI;
- CdopmupoBath 3HaHUA O (popMax pa3sMHOKEHHUS OPraHU3MOB
IIpono/KuTeIbHOCTD 3aHATHSA: 2 Yaca.
IHopsiaok 1 MeTOAMKA BBINOJIHECHUSA 3aJaAHU I
3apanme 1. Uro takoe pasmuoxenue? Kakue GopMmel pa3sMHOKEHUS BBl 3HaeTe?
3ananme 2. [laiite onpenenenue noustuio «becnonoe pasmMHoxxenuey. 3anoaHure Tadnuiy 3.1.
Tab6muia 3.1 — @opMbl 6eCIoI0r0 pa3sMHOKEHHS

®opma 0ecroJioro pa3sMHOKeHU s Oco0eHHOCTH pa3sMHOKEHUS

1. lenenue

2. Cnopynsuus

3. BereratuBHOE Pa3MHOKCHUC

4. IToukoBanue

5. ®parMeHTanus

6. Kinonuposanue

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



®opMa 10JI0BOI0 Pa3MHOKEHH S Oco0eHHOCTH Pa3MHOKEHUS

1. Konsroramus

2. [Taptenorenes

3. CausHue moJI0BEIX KIETOK
(OnmogoTBOpEHME)

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 BKIKOYAET YEThIPE CTalUN: PA3MHOXKEHHUE, 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
SANUIEKIIETKU U YKAKUTE €r0 OCHOBHBIEC CTPYKTYPHBIC YaCTH.
OBoreHe3 NpOUCXOAUT B SMYHUKAX U BKIIOYACT TPH CTAINH: Pa3MHOXKEHHE, POCT U CO3PEBaHUE:
1. Tlepuon pa3sMHOXKEHHUS -
2. Ilepuwon pocra -
3. Tlepuox co3peBanwms -
3ananmue 7. Uto Takoe orogorBopenue? Kakue Bubl ormnogoTBopeHus Bbl 3HaeTe? CocTaBbTe
CXeMy BHJIOB OIIJIOJJOTBOPEHHSL.

Odopmienue oTuera:

OT4eT T0KEeH CoOAepKaTh:

HazBanwne TeMbl MpakTH4YeCKON pabOTHI;
Lens paboTsI;

BrlinonHeHHbIe IPaKTUYECKUE 3aaHus

gk~ owbheE

3axroueHue (BbIBOBI IO MTPaKTUYECKON padoTe).
JdomaiuHee 3agaHue:
1. M3yuuTh OCHOBHON TEOPETHUECKUI MaTepHas MPaKTUYECKOH paboThl: TEPMUHBI U
OTIpeIeTICHUSI.
2. BbIyuuTb dTamnbl raMeTOTeHe3a KUBOTHBIX;
3. BBIyuuTb OCHOBHBIE BUIBI PA3MHOKEHHUSI )KUBBIX OPTaHU3MOB.
OcHOBHbBIE HICTOYHUKH MHPOPMALIUN:
1. KoHcmekt nexiuu;
2. KoncraatunoB B. M. O6mas 6uonorus : yaeOonuk st CI1O B. M. KoHcTaHTHHOB, A.
I'. Pe3zanos, E.O.®aneera; mo pen. B.M.KoncranturoBa. — 5-e¢ u3z., crep. — M. :
N3narenbckuii neHTp «Axkanemusi», 2008. — 256 c.
3. Kyznenosa T. A. O6mias 6uonorus : yueoHoe nocobue 1 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 3ansiTus: Pemienue 3a1a4 Ha onpeielIeHUEe BEPOATHOCTH BOSHUKHOBEHUS HACJIEICTBEHHBIX
NPU3HAKOB MPH MOHO-, JTU-, TIOJUTHOPHIHOM M aHAJIM3UPYIOIIEM CKpEIIMBAaHUM, COCTABIICHHE
TEHOTUIIMYECKUX CXEM CKpPEILIMBaHUS
Henap 3anaTHA: 3yuynTh 3aKOHOMEpPHOCTH HAaclIeJOBaHMs IpU3HAKoOB. llo3HakoMuTbCA C
byHIaMEHTAIbHBIMU 3aKOHAMU TEHETUKH, OTKphIThIMH [ .Mengenem. Hayuutbes pemathb
OCHOBHBI€ TUIIbI TEHETHUECKUX 3a/1a4.
IIpnoOperaeMblie yMeHHUS 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. 3anummre cienyoomue onpeaeneHus: ['enorun, @enorun. JJoMUHAHTHBIE TPU3HAKHY,
PenieccuBHbIie mpu3HAKH, AJIENbHBIE T€HbI, AHATU3UPYIOIIEEe CKpelnBanue, MOHOrHOpUAHOE
ckpemuBanue, Hemomnoe noMuHupoBaHue.
3aganue 3. Pemute 3a1auu:
3agaya 1. Kakoe notoMcTBO 1m0 ()EHOTHUIY M T€HOTHIY OKHUJAETCS OT CKpEIIMBAHMS CEpPBIX
TeTepO3UTOTHBIX MbllIe? V3BECTHO, UTO cephlii IBET TOMUHUPYET HAJl YEPHBIM.
3agauya 2. ['omyOoria3eiii MyxuynuHa, 002 POIUTENST KOTOPOTO MMEI Kapue IJias3a, )KEHHUICS Ha
Kaperyia3oil >KeHIIMHE, OTell KOTOPOW MMell KapHe Ia3a, a MaTb — roayosie. Ot aToro 6paka
poauiics roy6oriiasbli celH. OnpenenuTe reHOTUIIB BCEX YMOMSHYTBIX JIMLL.
3agaya 3. CkpecTwiM pacTeHMsI 3€MISIHMKM C KPacCHBIMHU IUIOJAMM W JIMHHOYEPEUIKOBBIMU
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
LIAPOBUAHBIMU II10aMu. OIpeiennTe TeHOTUIIBI UCXOIHBIX PACTEHUH U IOTOMKOB, €CJIM Y JbIHU
Oemnast oKpacka JOMUHHUPYET HaJl JKeJ TOW, OBabHas (hopMa IJI0ja — HaJl IIapOBUIHOM.
3agauya 5. YV yenoBeka moJ100pOAOK C TPEYTONIBHOM IMKOW IOMUHUPYET HAJ] TTIaIKUM, CBOOOIHAS
MOYKa yXa HaJl HECBOOOJHON. DTU MPU3HAKU HACIEIYIOTCS He3aBHCHMO. JKEeHIMHA C TIIaJJKuM
moA00POIKOM U HECBOOOJHOM MOYKOM yXa BBIXOJIUT 3aMYK 32 MYKYHHY, HMEIOIIEro CBOOOTHYIO
MOUKY yXa U TPEYTroJbHYIO IMKY Ha nmofodopojke. MI3BecTHO, 4TO MaTh MY>KUYMHBI UMEINA TTIaIKUN
moA00POIOK U HECBOOOIHYIO 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|?

Kakas gacTp meHkoB F210kHO OBITh TOMO3HTOTHA?

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

3amauya 7. Y apOy30B 3eieHas OKpacka IUI0JJ0B JOMHHHUPYET HaJl TOJI0CaTOM, a Kpyrias ¢opma
IJIOZ0B - HAJl YJIMHEHHOW. DTH MPU3HAKU HACIEIYIOTCS He3aBUCUMO. OT CKpENIMBaHUs COpTa C
M0JI0CAThIMU, YJIMHEHHBIMU IJIOAAMU C COPTOM, UMEIOILIUM 3€JICHBIE KPYTJIbIE TIJ10/1blI, TOJTYYEHBI
rubpuabl. CkpenuBanne ruopuioB gano 320 moroMkoB Fo.

CxoJbKO pa3HbIX (heHOTHIIOB uMeeTcst BF2?

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

Cxkoubko pacteHuid ForoaHoCTbi0 TOMO3UTOTHBI?

CkoJbK0 pacTeHUIF 210X 0kH Ha pOAUTEILCKYIO (DOPMY C ITOIOCATHIMHU, YAJTUHEHHBIMU ILT01aMU?
CkorbKo pacteHuit Fo, UMEIOT Takoif ke reHOTHIT KaK TuOpubiF|?

Odopmiienue oryera:
OTueT 10IHKEH COAepIKaTh:

1. HasBaHue TeMbl IPaKTUUECKOH paboOTHI;

2. llens paGoThI;

3. BrmmonHeHnasie MMPAKTUYCCKUC 3aJaHUA

4. 3axmroueHue (BBIBOJBI 110 MPAKTHYECKON padoTe).

JlomamniHee 3agaHne:

1. U3yuuth 3aK0oHBI HacieacTBeHHOCTH ['. Mennens.

2. V3yuuTh OCHOBHOM TEOPETHYECKHUI MaTepHal 3aHATUS: TEPMUHBI U OTIPEIeIICHUSI.

3. JlopemiaTh reHETHYECKHE 3a/1aUH.

OcHOBHbIE HCTOYHUKHU HH(pOpMAIIUM:

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.
N3narensckuii neHTp <<Akanemus>>, 2008. — 256 c.

3. Kysznenosa T. A. Obuas 6uonorus : yaue6Hoe nocodue misa CITO / T. A. Ky3nenona, 1. A.
baxxenoBa. — 2e u3a.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c.

Tema 2.5. CuenvieHHOe HacJleJ0BaHWe MPU3HAKOB
IIpakTuyeckoe 3ansaTue Ne 5

Tema 3auaTua. Pemrenne 3aga4 Ha OmnpeacicHuEC BEPOATHOCTH BO3HHUKHOBCHUA
HACJIEJICTBEHHBIX MPU3HAKOB MPU CIEIUICHHOM HAcClIeJOBaHWU, COCTABIEHHWE T€HOTUIUYECKUX
CXEM CKpEIIMBaHUSI.

Heap 3ausTus: CopMupoBaTh 3HAHUS O CIEIUICHHOM HACIICJOBAaHUH TE€X MPH3HAKOB, 32
KOTOpBIE OTBEYAIOT I'eHBI, JIOKATU30BAaHHBIC B OJHONH XPOMOCOME, BBHIBECTH U CHOPMYIUPOBATH
3akoH T. I'. Moprana, paccMOTpeTh BO3MOKXHOCTH aHAJIN3a PACCTOSHUS MEXKIYy T€HaMH IO
KOJIMYECTBEHHBIM XapaKTEpUCTHUKaM IMEepeKOMOWHAIMI MPU3HAKOB B MOTOMCTBE, MPOJOJIKUTH
(dbopMUpOBaHNE HABBIKOB PEIICHUS reHeTH4ecKuX 3a1a4. ChopmMupoBaTh 3HAHUS O XPOMOCOMHOM
MEXaHHU3ME ONpPEEIICHUS M10J1a, 0 TOMOTaMETHBIX U T'€TEPOraMeTHBIX OpraHu3Max, CIeTNIEHHOM C
IMMOJIOM HAaCJICAOBAHWU IIPU3HAKOB, 3a KOTOPBIC OTBCYAIOT I'CHBI, JIOKAJIM30BAHHBLIC B IMOJIOBBIX
XpoMocoMax, MpoaoJIKUTh q)OpMI/IpOBaHI/Ie HAaBBIKOB PCHICHUA 'CHCTUYCCKUX 3a1ay.



IIpnoOperaeMble yMEHHUS U HABBIKU:

- [IpuoOpereHne OCHOBHBIX 3HAHUH O CLIETUICHHOM HACJEIOBAHWU TE€HOB, O JIOKATU3ALUU
T€HOB B XpOMOCOMax, O IpyIax CLEIIEHUs] — PacIOI0XKEHHBIX B OJJHOH XpOMOCOME;

- IlpuoOpereHne 3HaHMII O 3aKOHE CLEIUIEHHOIO HacieaoBaHus MopraHa, o ponu
KOHBIOT'allUM U KPOCCUHIOBEPA B BOSHUKHOBEHNN KOMOWHATUBHOM N3MEHUMBOCTH, B HAPYILIEHUU
3aKOHa CLEIUIEHHOTI'O HACJIEeI0BAHUS.

IIpoxo/KUTEIbHOCTD 3aHATHSA: 2 Yaca.

IHopsinok 1 MeTOAMKA BHINOJHEHUSA 3aJaAHU:

3apanue 1. Pemvte nanHble TUIBI 33/1a4 HA TPUMEHEHUE 3aKoHa MopraHa:

3agaya 1. Omnpenenuts reHoTunsl W ¢geHotunsl B Flu F2 ot ckpemmBanus
[JIaIKOCEMEHHBIX (A) pacteHuii ropoxa ¢ ycukamu (C), TOMO3HTOTHOTO 10 0O0OOMM MPU3HAKAM, C
MOPIIMHUCTHIM (a) pacTeHneM 0e3 ycukoB (c). O0a reHa JIOKaJM30BaHBI B OJHOM XpPOMOCOME,
KPOCCHHI'OBEpA HET.

3agaua 2. Omnpenenuts reHoTHnbl ©  ¢GeHoTunsl B Flu F2 or  ckpenuBanus
II1aIKoceMeHHbIX (A) pacteHuil ropoxa ¢ ycukamu (C), TeTepo3UroTHOro o 000UM IpU3HAKAM,
C MOPIIUHUCTBIM (&) pacTeHreM 6e3 ycukoB (c¢). Oba reHa JIoKaau30BaHbl B OJHONH XpOMOCOME,
KPOCCHHIOBepa HET.

3agaua 3. YV myx apo3odun TéMHas OKpacka Tela PelecCHBHA MO OTHOIICHUIO K CEpO,
KOPOTKHE KpbUIbsi — K JUIMHHBIM. B 1aboparopun cKkpeluBaiich cepble IIMHHOKPBUIbIE CAMKHU
C caMlLlaMHd, MMEIOLMMHU 4YEPHOE TEJIO0 M KOPOTKHE KpbUIbsi. B ImOTOMCTBE OKa3ajloch CepbIX
JUIMHHOKPBUIBIX ocobeil 1394, uépHbIX KOPOTKOKPBUIBIX — 1418, 4€pHBIX TIMHHOKPBUIBIX —
287, cepbIX KOPOTKOKpBUIbIX — 288. Ompenennrte TUIT HACIEA0BAHUS IIPU3HAKOB U PACCTOSHUE
MEXly T€HaMH, OIIPEIEISIONIMMU 3TH IIPU3HAKH.

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

3ananme 3. I'enotun oco6u AaCc. Ckonbko TUIOB ramer OyneT oOpa3oBBIBATHCS, €CIIU
rersl AC 1 ac cLeIIeHbl 1 KPOCCUHTOBEpa HET?

3aganue 4. I'enorun ocodu AaCc. CKOIbKO THUIOB raMeT OyneT 0O0pa30BHIBATHCS, €CIIH
reabl AC U ac CIIETUICHBI U pacCTOsiHUE MKy HUMU 10 Mopranus?

3aganue 5. CKOJbKO 1Map XpOMOCOM OTBEYAIOT 32 HACJIE0BaHNE OKPACKU CEMSH (KesTast U
3eneHas) 1 ux Gopmsl (TaaaKasi ¥ MOPIIMHUCTAsI) y ropoxa?

3ananme 6. CKoJIbKO Map XpOMOCOM OTBEYAIOT 3a HacllelloBaHME OKPAacKU Tena (cepas U
yepHast) U UX GOpMbI KpbLIIbeB (HOpMaJIbHbIE M YKOPOUCHHBIE) Y AP030(UIIbI?

3aganue 7. Kakoe sBiieHuE BBI3BIBACT HapyllleHNE 3akoHa Moprana?

Odopmienue oTuera:
OTyeT T0mKEH CONEePKaTh:

1. HazpaHue TemMbl MpakTHUECKON paboThI;

2 [{enb paboTHI;

3. BrinonHeHHbIe TPAKTUYECKHUE 3a/IaHUS

4 3axroueHure (BBIBOBI IO MPaKTUYECKOW paboTe).

JlomainHee 3agaHue:

1. U3yunts 3akoH Moprasna.

2. V3yuuTh OCHOBHOM TEOPETHYECCKUN MaTEpHaJl 3aHATHUS: TEPMUHBI M OTIPEICIICHHUS.
3. JlopemiaTh TeHeTHYECKHE 3a/1a4H.

OcCHOBHBIE MCTOYHUKH MH(POPMAIIUK:



1. Koncnext nexmuu;

2. KoncrantunoB B. M. O6miast 6uomnorus : yaeonuk s CI10O B. M. KoHcTaHTHHOB,
A. T'. PezanoB, E.O.®aneesa; no pen. B.M.KoncrantunoBa. — 5-¢ u3a., crep. — M.
W3narensckuii ieHTp <<KAxkagemus>>, 2008. — 256 c.

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

Tema 2.6. 3aKoHOMepPHOCTH H3MEHYHBOCTH
IIpakTnyeckoe 3ansaTue Ne 6

Tema 3ansaTusi: Pemenue 3amad Ha ONpeiesieHWE TUIa MyTallMM @OpU Iepenayde
HaCJIEICTBEHHBIX MPU3HAKOB, COCTABJICHUE T€HOTUITNYECKUX CXEM CKPELIUBaHUS.

Heab 3ansiTa: WM3yuuTh OCHOBHBIE BHUJAbI M3MEHUYMBOCTH: HACJIEICTBEHHAs U
HEHACJIEICTBEHHAs, 3aKOH T'OMOJIOIMYECKMX psJIOB B HacieacTBeHHOM u3MeHunBoctu (H.W.
BaBuioB), MmyTanoHHast TEOpHsI U3MEHYUBOCTU. BUibl MyTaIMii ¥ IPUUUHBI UX BOSHUKHOBEHHUS.
Kapuotun uenoBeka. HacnencrBennble 3aboneBaHusi uenoBeka. ['€HHble M XPOMOCOMHBIE
00JIe3HH YEI0BEKA.

IIpuoGperaemblie yMeHHs U HABBIKHU:

- @opMupOBaHUE 3HAHUN 00 U3MEHYMBOCTU IIPU3HAKOB JKUBBIX OPraHU3MOB;

- 3HAKOMCTBO C MYTallUOHHOW TEOpHEN M3MEHYMBOCTH, BUAAMU MYyTallUi U MPUUYMHAMU U3
BO3HUKHOBEHHUS.

IIpono/KUTEeIBHOCTD 3aHATHA: 2 Yaca

IHopsaaok ¥ MeTOAMKA BBINOJHEHUS 3aJaHUI:

3aganue 1. [laiiTe onpenencHUe MOHATHIO «M3MEHYMBOCTDH), IPUBEAUTE OCHOBHBIE BUBI
M3MEHUYUBOCTH KHUBBIX OPTaHHU3MOB.

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

3aganue 3. [laiite onpeneneHne NOHATUIO «MYTallKs», IPUBEIUTE OCHOBHBIE BUIAbI MyTAIIUH.
PesynbTars! opopmure B Buje Tadauist 8. 1.

Tadauua 8.1 — OCHOBHBIE TUITBI MYTalIUM

Tun Myrauuu XapakrepucTuka Hocaencreus

1. 'ennblie

2. XpoMocOMHBIe

3. 'eHoMHBIE

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

Oobpaszer pemenus 3anaun: Kak uzMeHHuTcs cTpykTypa Oenka, eciau U3 KOAUPYIOLIETro ero
yuactka JJHK S’TTATT TAAATTTHATI 3’ yganute nateiid u 13- cneBa HyKJI€OTHIBI?

Pemenne: Iloctpoum monexkyny u-PHK mo mnpuHOmnmy KOMIUIEMEHTapHOCTH, a 3aTeM
ONpPEAEIINM MOCIEA0BATEIHOCTh aMUHOKHUCIIOT B OJIMNENTUIHOW 1enu A0 usMenenui JJHK:

5’ TTATTTAAATTTLAT 3’— komoreHHas 1EMb

3> AATALIATTTAAAITL] 5° — matpuuHas 1iemnb

U-PHK: 5> YYAVIVYAAAVYVYVILAT 3’

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

ITpousBeneM ykazaHHble wu3MeHeHuss B crpykrype JHK wu BHOBp omnpenenum
nocienoBarenbHOCTh aMUHOKUCIOT U-PHK: 5 YYAVYAAAVYVYVA 3’ a/k neit-neit-acn-jei.



3apaya 1. Yyactok menm Oenka BHpyca Ta0adyHOW MO3aWKH COCTOMT M3 CIECAYIOIINX
aMUHOKMCIIOT: cep-TJIM-Ccep-uie-Tpe-npo-cep. B pesynbrare Bosneincreus Ha uPHK a3zorucroit
kucnotsl nuto3sud PHK npespamaercst B ryanus. Onpenenure U3MEHEHUsI B CTpOEHUU Oenka
BHUpyca nociue Boszaencraus Ha u-PHK a3orucroit kucioTou.

3apaua 2. ®parment koxoreHHo nenu JHK B HOpMe uMeer creayromuil mopsiaox
Hykieotu1oB: AAAAITIHAAAATALTTATAIIAA. Bo Bpems peruiMKaiy 4eTBEPThIN aIcHUH U
IATHIA LUMTO3MH clieBa BbiMaid u3 nenu. Kak Ha3piBaeTcs Takol Thn Myrtanuu. Onpenenure
CTPYKTYPY MNOJUIENTUIHON Ienu, Koaupyemor aaHHbiM ydactkoM JIHK, B HOopme u mocie
BBINIAJICHUS HYKJIEOTHU IOB.

3ananue 5. M3yunte ocHOBHBIE ()OPMBI HEHACIIEACTBEHHOW M3MEHYMBOCTH M CIIOCOOBI €€
NPOSIBJICHUS B (PYHKIIUSAX U CBOMCTBAX JKUBBIX OPTaHU3MOB.

3aganue 6. V3yunte OCHOBHBIE (OPMBI HACIECACTBEHHOW HM3MEHUYMBOCTH U CIOCOOBI ee
NPosiBJICHUS B (PYHKIUSX U CBOMCTBAX KUBBIX OPraHU3MOB.

3ananme 7. CocTaBbTE CPABHUTEIBHYIO CXEMY PAa3HbIX BHJIOB U3MEHUYMBOCTH U MPUBEINTE
MPUMEPBI KKJIOTO U3 ONMCAHHBIX BaMHU BUJIOB.

N3meH4YnBOCTb
A b
B I
il E m

Od¢opmiienue oryera:
OTyeT ToMmKEH CONEePKaTh:

1. HazpaHue TeMbl pakTHUECKON paboThI;

2. [lens paboThI;

3. BrinonHeHHbIe TPAKTUYECKHUE 3a/IaHUS

4. 3axroueHre (BBIBOBI IO MMPAKTUUYECKOH paboTe).

JlomaiHee 3aganue:

1.  H3y4uTh OCHOBHBIEC BHUJIbI H3MEHUMBOCTH U OCHOBHBIE BUIBI MyTaIlHil.

2.  PazoOpathcst ¢ arOpuTMOM PEIICHHS 33124 Ha OTPE/ICTICHNE THITA MyTallun
OcHOBHbIE HCTOYHUKH HHpoOpMaIMK:

1.  KoHCOekT Jekiuu;



2. KoncrantunoB B. M. O6mas 6uomnorus : yaeonuk ais CI1O B. M. KonctanTuHos,
A. T'. Pe3zanos, E.O.®aneeBa; no pen. B.M.KoncrantunoBa. — 5-e usn., crep. — M. :
N3narensckuit ieHTp <<KAxkanemus>>, 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
yesoBeka. PopMbl U OCHOBHbIE HampasiieHus MakposBostouuu (A.H. Cesepros). ['unoress! u
TEOpUU BO3ZHUKHOBEHUS )KM3HU Ha 3eMIIE.

Henn 3ansiTusi: V3y4nTs OCHOBHBIE IPEICTABIEHUS O BOSBHUKHOBEHNUU U PA3BUTUU KU3HU
Ha 3emiie.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- ®opMupoBaTh Hay4YHO-MAaTEPUAIUCTUYECKOE  MHUPOBO33PEHHME,  OCYIIECTBISAThH
TUTHEHUYECKOE BOCITUTaHKe. Pa3BUBaTh yMEHUE aHATU3UPOBATh, 0000IATh.

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

IIpoxonxuTeIbHOCTH 3aHATHSA: 2 Yaca

Ilopsinok u MeTOAMKA BBITIOJTHEHUS 3aJaHUIA:

3apanme 1. 3amwura pedepatoB Ha Tembl «lIpencraBieHus pasHbIX YUEHBIX O
IPOMCXOXKACHUH KU3HHU Ha 3emie»: Apucrorenb, Podept ['yk, AnToHuno JleBenryk, Jleonapao na
Bunun, Yapns3 Jlapsun, Kapa Jlunneit, XKopx broddon, XKan batucr Jlamapk, JIyu [Tactep.

3amanue 2 . COCTaBUTh CPaBHUTENbHYIO TaOiuiy 7.1 aHain3a M OLIEHKU Pa3IMYHbIX
TUIIOTE3 MTPOUCXOXKACHUS dKU3HU U YEJIOBEKa.

Tadauua 7.1 — ['MnoTe3sl MPOUCXOKICHUS KU3HU HA 3emIle

Ha3Banue CyumHocThb JocTouncra Henocrarku
THIIOTE3bI

1. Kpeaumonusm
2. T'mmore3a
Buorenesa

3. I'umore3a
IHancnepmun

4. Tumnoresa
Onapmuna-
XoJaeiiHa

5. T'umore3a
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. BrImoIHEHHBIC TTPAKTUYECKHE 3aaHuUs

4. 3akmoueHue (BBIBOJBI IO MIPAKTHYECKON paboTe).

JlomamHee 3a1aHue:

1. TloaroroButk pedeparsl Ha Temy «lIpencTaBieHus pa3HBIX YYCHBIX O IPOUCX 0K ICHUN
JKW3HU Ha 3eMIie.

2. H3y4uTh OCHOBHBIC THIIOTE3bI 3aPOXKICHUS KU3HHU.

OcHOBHbIE HCTOYHUKH HHPOpMaALIMHU:

1. KoHcnekT nekinuu;

2. KoncrantunoB B. M. O6mmas 6uosnorus : yaeonuk jyist CI10 B. M. KoncrtantuHos, A.
I'. Pe3anos, E.O.®aneeBa; no pen. B.M.Koncrantunosa. — 5-e¢ uza., crep. — M. :
N3narenbckuit nenTp <<KAxkagemus>>, 2008. — 256 c.

3. Kysnenosa T. A. O6mias 6uonorus : yuebHoe nocodue mia CI1O / T. A. Ky3nemnosa,
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
nUpaMu/ibl 3Hepruu. PerieHne npakTHKO-OpUEHTHUPOBAHHBIX PAaCUETHBIX 3a/laHUil 110 MEepeHoCcy
BEIIIECTBA U SHEPIUH B SIKOCUCTEMAX C COCTaBJIEHUE TPO(YUUECKUX LieNeil U mupaMu 6uomMacchl U
SHEepruu

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

IIpuoGperaemblie yMeHUsI U HABBIKH:

- 3aKkpenuTh 3HaHUs O Pa3HOOOpa3uu cpesi OOUTaHMUS;

- Pa3BuBaTh yMeHUeE aHATU3UPOBAThH, 0000111aTh, TOTMUECKU MBICIIUTD, IPUMEHSTH TEOPHUIO
IpU PELIeHNH 33134

IIpono/KuTEeIbHOCTD 3aHATHA: 2 Yaca.

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 LIENU MUTAHUS YKOCUCTEMBI OK€aHa U3 MPUBEIEHHBIX OPTaHU3MOB:
KpPEBETKHU, TPECKA, BOAOPOCIIH, MUHIBUH, CHHUHN KHUT, INTAHKTOH, KacaTKa, Celb/lb, KAJIbMap, aKkyJa,
OakTepuu, TIOJICHb, KPUIIb (KPEBETKHU ), Yaliku (aJIb0aTpOCH), Oenbie MeIBeIn

3aganue 3. Pemuth 3a1a9n Ha cOCTaBJICeHHE TPOUUESCKUX eIl U pacueTa OMOMaCChI

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 MpOAYKTUBHOCTH OuorieHo3a 1kB.M Mopst 400r cyxoit Ouomacchl B
roa?

Pewenne:

4) Onpenenure, CKOIbKO BOJIKOB MOXKET MTPOKOPMUTHCS Ha MPOTSHKEHUH TOa Ha TIIOMIaIN
200000 m2 (mpousBoauTenbHOCTh 1 M2 cocraBisiet 300 1), ecnu macca 1 Bonka 60 kr. CKoIbKO
3aiilleB IpHU 3TOM OYZET CheIeHO, eClIM Macca 3aiiia 4 Kr

Pewrenue:

3aganue 4. CocTaBUTh NMUPaMUIBI Yrcen U Ouomaccel. [locTpoiiTe mupamuy dncen Ass
MUIIEBOH 1IeTH, 3Hasl, 4TO OuomMacca 1 mobera TpaBIHUCTOTO PACTEHHS COCTABIISIET 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

IIpeacraBurenu Paccunrannas Paccunrannas
TPO(PHYECKOr0 YPOBHHA Omomacca, Kr YHCJIeHHOCTH (0co0n)
Pacrenus 40 000

Ky3neunk

Jlarymka
Vx
3mesn

Odopmienue oTuera:

OTyeT N0JKEeH CollepKaTh:

1. Ha3Banue TeMbl IpaKTUYECKOMN 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 mpoucX0oJuT MepeHOC YHEPTHH C OJTHOTO YPOBHS HA APYTOH B ST MUTAHUS?

OcHOBHBbIE HICTOYHUKH HH(pOpMaIIUM:

1. KoHCHnekT JeKiuy;

2. KoncrantunoB B. M. O6mmas 6uosnorus : yaeonuk 1yt CI10 B. M. KonctantuHos, A.
I'. Pe3anos, E.O.®aneera; no pen. B.M.KoncrantunoBa. — 5-¢ u3z., crep. — M. :
Wznarenbckuit 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 - rJ106aabHAs IKOJOTHYECKAsI CHCTEMA
IIpakTnyeckoe 3ansaTue Ne 9

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

Henp 3ansiTusi: 00eCneUnTh YCBOCHME MOHATUS Cpela OOMTaHMSI, 3aKPEHUTh yMEHUE
COCTaBJISITh ONUCATENBbHYIO XapaKTEPUCTUKY CPE/l OOUTAHUS;

IIpuoOperaembie yMEHUsSI M HABBIKH:

- 3aKkpenuTh 3HaHUS O Pa3HOOOpa3Uu cpel OOUTaAHMUS;

- PazBuBaTh yMeHUe aHATH3UPOBATH, 000011aTh, TIOTMYECKU MBICIUTh, IPUMEHSITh TEOPHIO
P PELLIEHUH 3a/1a4.

IIpoxonxuTebHOCTH 3aHATHSA: 2 Yaca.

Iopsinok u MeTOAMKA BHINOJHEHUS 3aJaHUI:

3aganue 1. [IpuBeauTe npuMepsl OCHOBHBIX BUJIOB 3arpsi3HEHUS aTMoc(ephl. Pe3ynbraTsl
odopmute B Bue TabIuUIE 9.1

Taéauna 9.1 — OCHOBHBIE KOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH

IKOJIOTHYECKHE IpuynHbI IyTu pemenus
npoodaemMbl IKOJIOTHYECKHUX MpodJieM
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 IPAKTUYECKOM paboTe).

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. KysuenoBa T. A. O6mas 6uonorus : yuebroe mocodbue st CI10 / T. A. Kysuernosa, 1.
A. baxenoBa. — 2e usn.,crep. — Cankr-IlerepOypr : Jlanb, 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 ONMACHOCTH OTXOOB; arperarHoe COCTOsIHUE U (PU3UYECKYI0 (pOopMy OTXOJOB,
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 yMeHUE aHAIU3UPOBATH, 0000111ATh, JOrMUYECKU MBICIUTD, IPUMEHSITH TEOPHUIO
IIPU pELICHUH 3a]a4

IIpoxoxuTeIbHOCTD 3aHATHSA: 2 Yaca.

ITopsinok n MeTOAMKA BBHINOJIHEHUS 3aJaHUS:

3apanme 1. Ilpoumraiite TekcT M 3amojHUTE CBOAHYI Tabuuny 10.1 mo Teme
«Knaccuduxanus orxo0B 1o popmam u Buaam». O0s3aTeNbHO MPEACTaBbTE B JAHHOW TabuIe
MH(POPMALIMI0O O XapaKTEpUCTHUKAX TEXHOTEHHOTO BO3JEHCTBUS Ka)XJ0ro BUAA OTXOJOB Ha
OKPY’KaIOLIYIO Cpeny.

[TpoMbInIeHHBIH Mycop 00BIUHO KJIacCU(ULUPYIOT MO €ro arperatHomMy coctosiHuto. 1o
BUJy ITo10MpaeTcs MeTo1 00pabOTKU WK YTUIN3aLUH1, IPUCBANBAETCS KJIacC ONAaCHOCTH.

Ilopsanok yrunuzanuu ycTaHaBiIMBaeTcsa 3akoHogarenbcTBo PD. Kpome toro, umeercs
HOpPMaTHBHAs JOKYMEHTallMs, KOTOpas 3aKpeIUIieT TPEJEIbHO JOMYCTHUMBIE Pa3MEPbI
00pa30BaHUs OTXO/0B. DTO OCOOCHHO Ba)KHO, €CIU MPHU OCYLIECTBICHUU HPOM3BOICTBEHHBIX
IIUKJIOB BBIACISIOTCS BpEIHBbIE XUMHUECKHE BEIIECTBA, OMACHBIC Ul 30POBbS PaOOTHHUKOB,
OKPYXKaroIlEeH Cpebl.

Kunkue

XKunkue mpoMbIIITIEHHBIE OTXOAbI 00pa3yroTcsi NmpH mepepaboTKe ChIpbs, TOIIMBA,
CMa304HbIX XHJKOCTeH. OHU MPeACTaBISIOT COO0N COBOKYIMHOCTh 3JEKTPOIUTOB, XUMUYECKHUX,
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
CHelMalbHbIE MEPONPUATHS IO BTOPUYHOM NepepadOoTKe, MO3BOJIAIOLINE IOJYYUTh ChIPbE,
TOIUINBO WIN APYTUe BUABI MaTEPUAIIOB.

Tsepable



TBepable MPOMBIIIIIEHHBIE OTXO/IbI — 3TO HEUCIIOIb30BaHHAS YaCTh ChIPbSl U MAaTE€pPUAJIOB,
a TaKke octatku nepepaboTku. OOBIYHO BCTPEYAIOTCA HA MPEANPUATHAX MepepadaThIBAIOLINX
METall, PE3UHY, ILIACTMACChl, IpEeBeCUHy. J[lanpHeillee WCIOIb30BaHUE TAaKUX OTXOJ0B
IIPOM3BOJICTBO HEIIETIECOO00Pa3HO, MO3TOMY UX OTIPABIISIIOT HA IIEPEpabOTKYy.

B 371011 cBA3M pazinyaroT:

- IIEHHbI BTOPUYHBIN MTPOAYKT;

- OTXOJbl K3 KOTOPOTO MOXHO IOJYYUTh NPOAYKIMIO BBICOKOTO KayecTBa IIOCIIE
00paboTKwy;

- BO3BpaTHBIM, YTPAaTHBUIMN NEPBOHAYAJIBHBIE CBOMCTBA, HO MPUTOJHBIA I JPYrUX
TEXHOJOTHYECKUX LIUKIIOB;

- HEBO3BPATHBIM, ITIEPEBO3UMBIN HA IMOJUTOHBI.

K TIIO Takke OTHOCAT TACThl, KOTOPBIC IMOJYYAIOTCS Ha MPESANPUATHSIX HEPTIHOU
MPOMBINIUICHHOCTU. OHM HE OTHOCSTCA K JKUJIKUM, TOCKOJIBKY HMEIOT BS3KYIO, IUIOTHYIO
KOHCHUCTEHIIMIO C IPUMECSIMH, CTYCTKaMH.

I'azoo0pa3nbie

I"a3000pa3Hble TPOMBINIIICHHBIE OTXO/IbI OOBIYHO BCTPEYAIOTCS HA XMMHUYECKUX, Ta30BbIX
MIPOU3BOJICTBAX, IJI€ TEXHOJOTMYECKUM NpOLEcC MOApPa3yMEBAET MCIOJIb30BAHUE JIETY4YHX
MaTepHaJIOB.

K HuMm otHOCATCS:

- ra3bl, KOTOPbIE HE BCTYIIWIN B XUMUYECKYIO PEAKIIMIO;

- ra3bl, NOJYYHMBIIMECS B XOJI€ OKUCIUTENBHBIX IIPOLECCOB;

- CXKaTbld BO3YyX OT KOMIIPECCHOHHBIX MAIlWH, UCIOJB3YEMBIX Ul CYLIKH, HAarpesa,
MPOAYBa, OXJIAXKICHUSI;

- IIOTOKU IIBUIH, Ta3a C IPOU3BOJCTBA;

- JBIM OT KOTENBHBIX, JIMTEUHBIX IPOU3BOJACTB, METAJUIYPIrUYECKUN IPEIIPUATHIA.
[IpenenbHO AOMycTUMAst KOHIIEHTPAIMS TAKUX BHIOPOCOB HOPMUPYETCSI CAHUTAPHBIMU HOPMaMHU.
OTO KOHTPOJIUPYETCSI COOTBETCTBYIOLIMMH IOCYJapCTBEHHBIMU OpraHaMH.

Ta6auna 10.1
Buael orxonos Hpeanpusitus IIpuMepsI 0TX010B Biausinue Ha

onocdepy

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 HpOBOHHT npouezlypy
00e33apaXuBaHusl, HEUTPATU3AIUH TSI TTOCICIYIONIETO 3aXOpOoHEeHHs. JIJId KaX a0 KaTeropuu
YCTaHaBJII/IBaeTCSI CBOC MaKCUMaAJIbBHO I[OHYCTI/IMOG BpCMSI CKJIaI[I/IpOBaHI/IH, HOpH,Z[OK
3axopoHeHus. Takoil cnoco0 yTHIM3alMM CHIKACT PUCKU MPOTEKAHUS TOKCHYHBIX, BPEIHBIX,
NOTCHIUAJIBHO OIIACHBIX AJIA 3KOJOIHH, KHM3HHU 4YCIOBCKA XMMHUYCCKHX BCIICCTB. x HaICXKHO



U30JIUPYIOT, YTOObI OHU HE MPOCOYMIKCH B TIOYBY, a Yepe3 HEee B TPYHTOBBIC WIIM MOA3EMHbBIE
BOJBbI.

Caxuranme. TBep/ple 1 TaCTOOOPa3HbIE TPOMBIIIJICHHBIE OTXO0/IbI MOXHO YTHIU3UPOBATh
cokuranueM. Ho mpenBapuTenbHO HX QHIBTPYIOT, 1O BO3MOXXHOCTH OTIENSIOT OIaCHBIC
TOKCHYHBIC UJIM B3PbLIBYATLIC COCAUHCHUA. Coxkuranue OCYHICCTBIIACTCA B CIICHHUAIIBHBIX KaMCpax
—9T0 00’KUTOBBIE WJIM MHOTOKamepHble reyr. OHU TakKe AOMOIHEHBI 0COOBIMU YCTPOHCTBAMU —
bunbTpaMu, NPENATCTBYIOIIMMH MPOHUKHOBEHHIO SIIOBUTHIX BEILECTB B OKPYKAIOILIYIO CPE.y.
['optourie ¥ B3pbIBYATHIE COEAMHEHHUS, KOTOPbIE HEBO3MOXKHO CXK€4b B II€Yax IO TEXHHUKE
0€30MacHOCTH, YTHJIM3UPYIOTCS MOCPEICTBOM IUIa3MEHHBIX BO3AYMIHBIX CTpyil. Ilomyuaemyro
IIpU 3TOM SHEPTHUIO U I'a3bl MOKXHO HCIIOJIB30BATH ITOBTOPHO IJIA PA3JIMYHBIX TCXHOJOTMYCCKUX
ITUKJL.

3amonuuTe Tabmuiy 10.2
Ta6auna 10.2
Cnoco0b1 yruam3aunu Bausinue Ha Ouocdepy IIpoueccnl

B) Metoab! nepepadoTKku NpOMBIILIEHHBIX 0TX0/10B

C 35KO0JIOTMYECKOI TOYKH 3pEeHUsl MYCOp Jiydlle rnepepadaThiBaTh, MOIy4aTh BTOPUUHOE
ChIpbE. DTO CHUKAET BEPOATHOCTh IPOHUKHOBEHUS B BO3]lyX, [I0YBY, BOAY TOKCHYHBIX, ONTACHBIX
coeauHenuil. IloBropHast 00paboTKa BbIroJiHA U JJIs1 OU3HECa, TOCKOJIBbKY MPEI0CTABIISET ChIpbe
XOpOIIEro KayecTBa 1o 0oJyiee HU3KOH IIeHe.

I'ereporeHHblii KaTaIu3

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

1. TepMmokaTanuTuueckoe okucieHue. Iloagxomaut s razoB ¢ Majoill KOHUEHTpaLHEn
roprounx npumecei. Ilpoucxoaur npu remneparype 200-400°C B cenualbHbIX yCTaHOBKAX.

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

3. IlpodazHoe KaTaTuTHUECKOE OKUCIIEHHE, UCTIONb3yeMOe JJIsl UCTIApEHUH CTOUYHBIX BOI.
B oOwmiell mpakTuke yTHIM3alMM TETEPOTeHHbIM KaTajau3 NPUMEHSETCS TOJbKO KakK CIocod
00e33apaKuBaHusl IPOMBIIUIEHHBIX OTXO0/I0B.

Muponus

[Tox nuponmM30M MOHUMAIOT Pa3NIoKEHUE CIOKHBIX XUMHUUECKHUX BELIECTB 10 MTPOCTHIX MO/
BO3/ICIICTBIEM BBICOKUX JaBJieHUs U Temneparyp. [luponus Benercs AByMs MeTOlaMu:

1. OxucnuTenbHbIA. YTHUIM3ALUs OTXOMOB IOCPEACTBOM TOPEHMS 3a CUYET AKTHUBHOMU
1oJauu B KaMepbl kucaopoza. IloaxonuT i Tex MaTepraioB, KOTOPbIE HEJIb3sI CKeUb OOBIYHBIM
croco0oM: Macia, MPUCAIKU, CTOYHbIE BOJIbI, IJITACTMACCOBBIE U3/IEIHSI.

2. Cyxoii. B nanHOM cirydae 10CTyl KMCJIOPOAA B KAMEPHI IEPEKPBIBAETCS, a B PE3YJIbTATE
ylaercs MOJYYUTh Tasbl, KHUJAKHE MPOAYKTHI, YIJIEPOJHbIE OCAIKU, KOTOPHIE MOTYT CIY>KUTh
BTOPUYHBIM ChIpbeM. JlaHHBIE CIOCOOBI BBITOJIHBI, MOCKOJIbKY HE TpeOyloT OOJBIIMX 3aTpaT
pECYpCOB.

Buoxumuyeckue MeTobI

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



HaIpuMep, y100peHue s CeIbCKOX03IHCTBEHHBIX KyIbTyp. Criocod mpuMeHsieTcs AJisi OTX0I0B
3-5 kiaccoB onacHocTd. CaM IpoIiece OCYIIECTBISAETCS Ha CIIEHUATU3UPOBAHHBIX MTOJUTOHAX U B
OMoMeTpHUecKuX Kamepax. MexaHndeckue MeToabl MeXaHMYecKHid MeToa  OOBIYHO
UCIIOJIB3YETCS KakK IIOATOTOBUTENbHBIA. llepen nupomu3oM wiM Karaau3oM MaTepHallbl
HEO00XO0UMO U3MENbYUTh, Pa3AEIUTh, CEIapUpPOBaTh.

Cemnapanust BeeTcsi AByMs CIIOCOOaMH:

- CUTOBOM — I'POXOYEHHUE;

- TUAPABINYECKUH, IPU KOTOPOM pa3/iesIEeHUe IPOUCXOANT 10 CKOPOCTU OCEaHUS B BOJIE.

3anonuute Tabnuiy 10.3

Ta6auuna 10.3

MeTtoabl Buasi meToaoB Mpouecc IIpumepsl 0TX010B
nepepadoTku nepepadoTKku

Od¢opmiienue oTyera:

OT4er AOMKEH CONEePKaTh:

1. Ha3Banue TeMbl IPaKTUYECKOI pabOTHI;

2. llens paboTHI;

3. BeIMoTHeHHBIE TIPAKTHYECKUE 3aJaHHs

4. 3akmoueHue (BBIBOBI IO IPAKTUYECKON paboTe).

JlomaniHee 3a1aHue:

1. Yro Takoe «0TX0AbI»?

2. HazoBuTe BHUJIBI OTXO/IOB.

3. IlpuBeanTe npuMepsl BO3AEHCTBUS KaXKI0H TPYIIIBI OTX0A0B Ha 6rocdepy.
4. Kakue croco0sl epepaboTKH OTXOA0B Bbl 3HaeTe?

OcHOBHbBIE HICTOYHUKHU HHPOPMAIIUM:

1. KoHCneKT neKnuy;

2. Koncraatunos B. M. O6mas o6uonorus: yaeonuk ast CI10 B. M. Koncrantunos, A.
I'. Pezanos, E.O. ®aneera; no pen. B.M. KoncrantunoBa. — 5-e u3f., ctep. — M.:
N3narenbckuit meHTp «Akamemus», 2008. — 256 c.

3. Kyznenosa T. A. O6mas 6uonorus: yaeonoe mocooue miss CI1O / T. A. Ky3nemnosa,
U. A. baxxenoa. — 2e u3g.,ctep. — Cankr-IlerepOypr: Jlanp, 2021. — 144 ¢

Tema 4.5. Biansinue coumaaibHO-IK0JIOTHYeCKHX (PAKTOPOB HA 310POBbE YeJI0BEKa
IIpakTnyeckoe 3ansitue Ne 11
Tema 3ansaTus: TeopeTHyecKHe AaCMEKThl JKOJOTHMU. 3aKOHOMEPHOCTH BIUSHUS
COLMAIBHO-IKOJIOTHYECKUX (DAKTOPOB Ha 3J0OPOBHE UEIOBEKA.
I_[e.m, 3aHATHA: BBISIBUTE OCHOBHEBIE 3aKOHOMCPHOCTU BJIMAHUSA COLUAJIBHBIX H
9KOJIOTMYECKHUX (PaKTOPOB Ha COCTOSIHUE 3/I0POBBS UETIOBEKA.
IIpnoOperaeMble yMEHUS U HABBIKU:



- 3aKpenuTh 3HAHUS O TEOPETUYECKUX ACHEKTaX IKOJIOTHH;

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

IIpoxonxuTeIbHOCTH 3aHATHSA: 2 Yaca.

Ilopsinok n MeTOAMKA BBHINOJIHEHUS 3a1aHUS:

3ananme 1. McciaenoBanue BIUSHUS 3arpsi3HEHUS OKPY KAIOLIEH CPEeJIbI

Heab: M3yunTh, Kak ypOBEHb 3arpsi3HEHMsI BO3/yXa WM BOJbI BIMSET Ha 3710pPOBbE
HaceJIeHH .

JleiicTBusi:

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

2. Cobepute naHHBIE O PACIIPOCTPAHEHHOCTH 3a00JIEBaHUI (HapUMep, peCIUpPaTOPHbIX
3a00JIeBaHUI) B 3TUX pallOHAaX.

3. IlpoBeauTe onpoc cpeau KUTEIEH O COCTOSIHUM 3J0POBBS U (paKTOpax, BIUAIOIIUX Ha
HETO.

4. Ilpoananu3upyite coOpaHHbIE JaHHBIE U CETaiTe BBIBOJBI O CBA3U MEXIY YPOBHEM
3arpsA3HEHUS] U COCTOSIHUEM 3/10POBBSI.

3apanue 2. ConuanbHbie (PAKTOPHI U 3I0POBHE

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

JleiicTBus:

1. CoGepute nHDOPMAIHIO O PA3IUYHBIX COMUAIBHBIX IpynIax (HampuMmep, Mo YPOBHIO
JI0X0/1a WJIM 00pa30BaHus).

2. N3yuuTe cTaTUCTUKY 3a00JI€BA€MOCTH B ATUX IPYyIIaX.

3. IlpoBenuTe aHKETHPOBAHUE CPEIM YYACTHHUKOB, YTOOBI BBIICHUTH HX JIOCTYN K
MEIUIUHCKUM yCIyraM U ypOBeHb 00pa30BaHMU.

4. CpaBHUTE JaHHbIE U CIeNaiiTe BBIBOABI O TOM, KaK COI[MalIbHbIE (PAKTOPHI BIUSIIOT Ha
3/10pOBBE.

3aganue 3. AHanu3 BAUSHUS 00pa3a )KU3HU

Heab: Onenuts BausHUE 00pa3a >kKU3HU (MUTaHME, (PU3NYECKass aKTUBHOCTb, BPEIHbIC
IIPUBBIYKHN) Ha 310POBBE.

JlenicTBUA:

1. ITpoBenuTe aHKETUPOBAHHE CPEN CBEPCTHUKOB O UX 00pa3e *KHU3HH (PaLlMOH MUTAHUS,
ypOBEHb (hU3NYECKON aKTUBHOCTH, KYpEHHE, aJIKOTOJIb).

2. Cobepure naHHBIE O COCTOSHMM 3/I0pOBbS YYaCTHUKOB (Hampumep, HaJHMuue
XPOHUYECKHX 3a00JIeBaHUM).

3. [Ipoananmmu3upyiTe CBSI3b MEXKIY 00pa30M KU3HU U COCTOSIHUEM 37[0POBBSI.

4. IToaroToBbTE PEKOMEHAAINH IO YAYUIIEHHUIO 00pa3a KU3HU JIJIsl TTOBBIIMICHUS YPOBHS
3JI0POBBA.

3ananmue 4. Dxonoruueckue (pakToOpbl U ICUXHUUECKOE 3J0POBbE

Hean: MccrenoBaTh BIMSHHUE SKOJIOTMYECKHX (akTOpOB (IIyM, 3eJIeHbIe 30HBI) Ha
MICUXUYECKOE 3/10POBBE.

JleiicTBus:

1. M3yunte naHHbIE O NOCTYMHOCTH 3€JE€HBIX 30H M YPOBHE IlIyMa B BallleM I'OpOJe WU
paiioHe.

2. [IpoBenuTte onpoc Cpear KUTENEH O UX MCUXO3IMOIMOHAIIBHOM COCTOSIHUM M YPOBHE
cTpecca.



3. CpaBHHUTE pe3yabTaThl OIPOCA C JAaHHBIMH 00 HKOJIOTHYECKUX (haKkTOopax.
4. Cnenaiite BBIBO/IBI O BIMSHUM 3KOJIOTMH HA ICUXUYECKOE 3/10POBBE.

Od¢opmiienue oTyera:

OTuer HOKEH CONEpKaTh:

1. Ha3BaHue TeMbl IPAKTUIECKOH pabOTHI;

2. llens paboThI,

3. BrInoHEHHBIC IPAKTUYECKUE 3a/1aHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKON paboTe).
OcHOBHbIE HCTOYHUKH HH(pOpMaIIUM:

1. KoHCHeKT neKiumu;
2. Koncrantunos B. M. O6mmas 6uosnorus : yueonuk juist CI1I0O B. M. KoncTanTrHOB,
A. I'. Pezanos, E.O.®aneesa; no pen. B.M.Koncrantunoa. — 5-e¢ u3n., crep. — M. :

Wznarenbckuit nentp << Akagemus>>, 2008. — 256 c.

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

Pa3znen 5. buoJiorus B ;Kku3HH
Tema 5.1. BHOTEXHOJIOTMH B KU3HH KAXKIOL0
IIpakTuyeckoe 3ansaTue Ne 12

Tema 3ansiTusi: bruorexHoiaorus kak Hayka U Ipou3BoACTBO. OCHOBHbIE HAIpPaBIICHUS
COBPEMEHHOI OMOTEXHOJIOTHH;

Heab 3anaTus: M3y4nTh OCHOBHBIE MOHATHS HAYKH OMOTEXHOJIOTHH.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OCBOEHHUE TEOPETHUECKUX OCHOB OMOTEXHOJIOTUHY;

- 3HAKOMCTBO C OCHOBHBIMHU HAallpaBJIEHUSIMH COBPEMEHHOI OMOTEXHOJIOTUH.

IIpoxomxuTeIbHOCTD 3aHATHSA: 2 Jaca.

ITopsinok 1 MeTOAMKA BBINIOJTHEHUS 3aJaHUSA:

3aganue 1. Jlatp ompexneneHue TEPMHHY «OMOTEXHOJOTHS». M3yunTh OCHOBHBIE
HAIpPaBJIEHUSI COBPEMEHHOM OMOTEXHOJIOTHH.

3aganue 2. Keiicol Ha aHanu3 HHGOPMAIIMH O Pa3BUTHH TPOMBIIIJIEHHOW OMOTEXHOIOT U
(o rpymnmam)

1. buorexHonorust B 06J1aCTH MEAULIUHBI

2. BUOTEXHONOTUs B CEILCKOM XO031CTBE

3. B o6iacTu ®KHBOTHOBO/ICTBA

4. TonmuBo OyayIIero

5. O6paboTKka 0TX0I0B

Kaxnas rpynna npeacrabJ/isieT CBOM Kelic B BU/le aHAJIM3A ¢ NPe3eHTAlMeH.

Odopmienue oTuera:

OTuer KOKEH COEPIKATh!

1. HaszBanue TeMbl IPAKTHYECKOH padoOTHI;

2. Uenb pabotsr,

3. BrInonHeHHBIE MPAKTUYECKUE 3a/1aHUS

4. 3axmroueHue (BBIBOIBI IO MPAKTHYECKOM paboTe).



I[()Mamﬂee 3aJaHue:

1.

2.
3.
4

Yro Takoe OMOTEXHOIOTHA?

Ha yem ocHOBaHBI OMOTEXHOIOTUN?

B kakux oTpacisx NpUMEHSIOT COBPEMEHHBIE JTOCTHKCHUS OMOTEXHOJIOTHIA?
[ToaroroBsTe MpE3eHTALMH TS 3ALTUTHI KEHCOB.

OcHOBHbIE HCTOYHUKH HHPoOpMaALIMHU:

1.
2.

KoHcrekT neknmmu;

KoncrantuaoB B. M. O6mas 6uonorus: yueonuk aiast CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O. ®azneena; no pea. B.M. Koucrantunoa. — 5-e uzja., crep. — M.:
N3narenbckuii neHTp «Akagemus», 2008. — 256 c.

KysznenoBa T. A. O6mias Guomnorus: yuebnoe nocodue mist CIIO / T. A. KysHernosa,
U. A. baxxenoBa. — 2e u3g.,crep. — Cankr-IletepOypr: 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
noco6ue g CITIO / P. B. Kyprys, H. B. Kucenea. — 4e u3zn., crep. — Cankr-IlerepOypr: Jlans,
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: yueonoe mocoodue mist CIIO / O. A. [TonomeeBa. — 4e uzz.,crep. — CaHKT-
[TerepOypr: Jlans, 2023. — 108 c.

11. Teitnop . buonorus: B 3 1. T. 3/ 1. Teitnop, H. I'pun, V. Crayt; nox pen. P. Comnepa,
nep. 3-ro anri. u3a. — 14-e uzn. — M. : Jlabopatopus 3Hanuit, 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 CKOVY B r. CtaBpormnose

METOAUYECKHUE YKA3AHUA

K J1a00paTOpHBIM padoTam

no qucuuiuinie  OJ1.08 buonorus

CoenuanbHOCTh 40.02.04 YOpucnpyneHuus

®dopma 00yueHus: oOvHas

CraBponosb



Meroandeckue ykazaHus K J1abopatopHeIM pabotam mo oOmeoOpazoBaTeTbHON
mucuuruinae OJ[.08 buonorus cocraBnensl B coorBercTBUM ¢ TpeboBanusimu GI'OC CIIO u
npeHa3HauYeHBI IS CTYeHTOB, oOydatonmxcs no crnernuansHoctd 40.02.04 FOpucnpyneHms.

MeTtoaudeckue ykazanus pa3paboTaHbl:
1. I'opneeBa A.b., npenogasatens komwiemka CKOY B ropoae CraBpormnose
2. CronsipoBa A.C., npenoaaBarens kouiemka CKOY B ropoae CraBpormnone



1. HosicHUTEILHAA 3AIMUCKA

JlaHHBIE METOAMYECKHE YKa3aHUs MIPeIHA3HAYAOTCS U OKa3aHUs IOMOIIH CTYACHTaM B
BBINOJIHEHUH J1a00paTOPHBIX paboT 1Mo yueOHOH auciuminie «buomorusy.

B xone naGopatopHbix paboT, Kak 0JHOW U3 (POPM CHCTEMATUYECKHX YUEOHBIX 3aHITHH,
oOyyaromuecs: MprUoOpeTaroT HEOOXOAUMbIE YMEHHUS M HABBIKH [0 TOMY WJIM WHOMY pa3aeiy
M3Yy4aeMOil TUCIUTUTMHBI

OO61ue 1enu 1abopaTOPHOTO 3aHATHUSL CBOASTCS K 3aKPEIJICHUIO TEOPETUUECKUX 3HAHUIA,
Oojnee TIIyOOKOMY OCBOCHHMIO YK€ HMEIOUIMXCS y OOYYaroIIMXCS YMEHUHW M HaBBIKOB H
MPUOOPETEHUI0 HOBBIX YMEHUN M HAaBBIKOB, HEOOXOAMMBIX UM JJIsi OCYIIECTBIICHHUS CBOEH
npoeCCUOHATBLHON IEeATEFHOCTH M COCTAaBJIAIONIMX KBAJTH(HUKAIMOHHbIE TPeOOBaHUS K
CHEIUAJINCTY.

OcHOBHBIMU 33/1a4aMu JIA0OPATOPHBIX PaOOT SBIISFOTCS:

* yry0JIeHHE TEOPETUICCKON U IPAKTHYECKOM MOATOTOBKH;

* pUOIMKEHHE YUeOHOT0 Mpoliecca K pealbHbIM YCIOBUSM paOOThI TEXHUKA;

* pa3BUTHE HHUIIMATUBBI M CAMOCTOSITEIEHOCTU O0YYAIOIIUXCS BO BPEMsI BBITIOJTHEHHSI UMU
MPAKTUYECKUX 3aHSATHH.

JlaGoparopHble pabOThl CrpyNIHPOBaHBI MO TEMaM MPOTpaMMbl Kypca U COJIEp:Kar
PEKOMEHIANNU TI0 BBITIOJHEHUIO 33/IaHUi, 3aJa4i, KOHTPOJbHBIE BOMPOCH! IS HPOBEICHUS
1abopaTOPHBIX padoT.



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

JlabopaTtopHasi pa6ora Ne 1 mo Teme: «M3yuyeHue CTpPOEHUSI PACTUTEJbHONH M
’KMBOTHOI KJIETKHU 0] MUKPOCKOIOM))

Heab padoThI: 03HAKOMUTHCS C 0OCOOCHHOCTSIMH CTPOCHHUS KIIETOK PACTEHUH U JKUBOTHBIX
OpraHU3MOB, I10Ka3aTh IPUHUMUIINAIBHOE €IMHCTBO UX CTPOCHHUS.

IIpuoOperaeMblie yMEeHUS U HABBIKH:

- OcymecTBIsATh NPOGECCHOHATIBHYIO ESTEIBHOCTh B YCIOBUSAX OOHOBJICHUS €€ IielieH,
COJIepXaHUsl, CMEHbI TEXHOJIOTU;

- [IpuoGpecTt HaBBIKK TaOOpaTOPHOH pabOThI, chopMUPOBATH 3HAHUS 00 OCOOEHHOCTSIX
CTPOEHHUSI Pa3HBIX TUIIOB KJIETOK

OO0opynoBaHue: KOXHWIIA YEUIyH JIYKOBHIIbI, SMHUTEIHUATbHBIE KJIETKH U3 TOJOCTH PTa
YyeJIoBEKa, MUKPOCKOII, YaliHas JIO’KEUKa, IOKPOBHOE U MPEJMETHOE CTEKJIa, CHHUE YepHUIIA, HOJ,
TeTpajb, pyyka, MPOCTON KapaHjall, JuHeika. PaboTa BBIMOIHSAETCS MO BapHaHTaM, KOTOPbHIE
Ha3Hay4aeT MPEenoiaBaTelib.

IIpomoKUTEeILHOCTD 3aHATHA: 2 Yaca.

IHopsaok 1 MeTOAUKA BBINIOJIHEHUS 32 JAHMA:

1. Otnenute OT Yenryu JIYKOBUIIBI KyCOUYEK MOKPBIBAIOIIEH €€ KOXKHUIIBI U TTIOMECTUTE €TI0
Ha MPEMETHOE CTEKIIO.

2. Hanecwure kanenbKy c1aboro BOJHOTO pacTBopa ioaa Ha npenapar. Hakpoiite npenapar
MMOKPOBHBIM CTEKJIOM.

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

4. [Tomectute cnu3b Ha MPEAMETHOE CTEKJIO M TOJKpachTe pa30aBIeHHBIMU B BOJE
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

CxoancrBa Otanuns
Bapuant Ne 2
Tabmuia 2 - CpaBHUTENbHAS XapaKTEPUCTUKA PACTUTEIHHON U )KUBOTHON KIIETKM»
Knerkn Huronnazma| SHAapo | IlnoTrHas kieroyHas IimacTuabl
CTeHKa
PacturensHas
KuBoTHas

B xonme mpoBenenust n1abopatopHO pabOThI CTYIEHT OJDKEH HAy4WThCS: paboTaTh C
MHUKPOCKOTIOM H H3TOTOBIIATH TpENapaThl; CBSA3bIBATH (YHKIMH OpPTaHOMIOB KIETKA C
(U3HONOTHYECKUMHU TIPOIIECCAMU, TPOTEKAIONIUMHU B HEH; CaMOCTOSITENIbHO M3Yy4aTh CTPOCHHUE
KJIICTKHU, BJIAJCTh TCpMHHOHOFHGﬁ TEMBEI.




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 : yuebnoe nocodue ans CIIO / T. A. Kysuenosa, U.
A. baxxenoBa. — 2e usg.,crep. — Cankt-IlerepOypr : Jlanp, 2021. — 144.

Tema 1.5. ’)KusHeHHbIil 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:

- OcymecTBisATh NMPOGECCHOHATBHYIO JESITEIILHOCTh B YCIOBHUSX OOHOBJICHUS €€ IIeNeH,
COJIep>KaHusl, CMEHbI TEXHOJIOTUH;

- [IpuoGpect HaBbIKK J1abOpaTOpHON paboThI, chopMUPOBATH 3HAHUS 00 OCOOEHHOCTAX
MUTOTHYECKOTO U MEHOTHYECKOTO JAEICHUM.

IIpono/KkuTEeILHOCTD 3aHATHA: 2 Yaca.

Ilopsinok u MeTOAMKA BbINIOJTHEHUS 3aaHUIA:

3agaua Nel.

XpOMOCOMHBIN HA0Op COMATHYECKUX KJIETOK peyHoro paka paBeH 116. Ompenenute
XpOMOCOMHBIN Habop u uncio mosekyn JJHK B ogHoilt U3 keTok B mpodaze MUTO3a, B MeTadasze
MUTO32a U Tesnodasze MuTo3a. [losicHuTe, Kakue mpolecchl MPOUCXOAST B 3TH NEPUOJIbI U KaK OHU
BIUAIOT Ha u3MeHenue yncia JJHK u xpomocom.

3amauya Ne2.

Oo6mas macca monekyn JIHK B 46 xpomocomax siipa COMaTHMYECKOW KIJIETKH YeJIOBEKa
cocraBiseT 6°10-9 mr. Onpenenute, yeMy paBHa macca Bcex Monekyn JIHK B sipax B koHue
uHTepdaspl, KoHIlEe Teraodassl Meitosa | u renodaszer Meitosza II. OTBeT nosicHuTe.

3agauya Ne3.

XpOMOCOMHBII HAbOp CcOMaTHYeCKUX KJIETOK TIIeHUIbl paBeH 28. Onpenenure
XpoMOcOMHBIH Habop u yucio monekyn JJHK B kneTkax cemsizauatka nepej HauajaoM Melo3a, B
KoHIle Tenodassl Mero3a 1 u Tenodassl Mero3a 2. OObACHUTE, KaKue MPOLECCHl MPOUCXOAAT B
9TH NEPUOJIBI U KaK OHU BIUAIOT Ha u3MeHeHus yncia JJHK u xpomocom.

3amaua Ned.

B knerkax ogHOro M3 BUAOB MILEHUIBI COAECPKUTCS 28 XpomocoM. OnpenenuTe 4ucio
xpomocom u moJiekyn JIHK mpu oO6pazoBanuu mbuiblie B THIYMHKE Ha CTAAUAX Mpodasbl Melio3a
1, mpodassl 2 u Tenodasbl meiio3a 2. OOBICHUTE MOTYYECHHBIC PE3YIbTATHI.

3) B konme tenmodaspl 2 4KUCIO0 XPOMOCOM paBHO 14(0gHOXpOMATHIHBIE XPOMOCOMBI),
yucno monekyn JIHK paBuo Toxe 14.

3amaua Nes.



XpOMOCOMHBIN HAOOp COMATHYECKHMX KJIETOK MIIEeHUIBI paBeH 28. Omnpenenute
XpOMOCOMHBIN Habop u uncio mosiekyn JJHK B oHO# U3 KIeTOK ceMs3auaTka repe; HayajaoM
Meiio3a, B aHadase meiiosa I u anadasze meiiosa 1. OObsicHuTe, KaKie MPOIECCHl MPOUCXOIAT B
ATHU MEPUOJbI U KAK OHU BIUAOT HAa u3MeHenue yucna JJHK u xpomocom.

3amaua Ne6.

B knerkax snpocnepma ceMsiH quinuu 21 xpomocoma. Kak U3MEHUTCS YUCIO XPOMOCOM U
mosiekyn JIHK B konme Tenodaser meiiozal u meio3a2 1o cpaBHEHHIO ¢ UHTEpda30H y 3TOTro
opranusma? OTBET MOSICHUTE.

3agaua Ne7.

Kaxkoit xpomocoMHBIIl HAOOp XapakTepeH ISl KIETOK 3apOJIblllia U 3HI0CIIEpMa CEMEHH,
JTUCTHEB MBETKOBOTO pacTeHus. OOBSICHUTE PE3yIbTaT B KAXK/OM Cydae.

Odopmienue oTuera:

OT4er AOMKEH CONePKaTh:

1. Ha3Banue TeMbl MPaKTUYECKOM pabOTHI;

2. Ilens paboThr,

3. BhInonHeHHbIE TPAKTUYECKUE 3aaHUS

4. 3axmroueHue (BbIBOBI IO MPAKTHYECKOM paboTe).

OcHOBHbBIE HICTOYHUKH HHPOPMAIIUM:

1. KoHCHeKT JIeKIUH;

2. Koncrantunos B. M. O6mas 6uonorus : yaeonuk ans CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®aneeBa; no pen. B.M.KoncrantunoBa. — 5-e u3g., crep. — M. :
W3narenbckuii menTp << Akagemus>>, 2008. — 256 c.

3. KysuenoBa T. A. O6mas 6uonorus : yaeoroe mocodue st CI10 / T. A. Kysnernosa, 1.
A. baxxenosa. — 2e uzn.,crep. — Cankt-IlerepOypr : Jlanp, 2021. — 144.

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

JlabopaTopHas pa6ora Ne 3 mo teme: «OHTOreHe3 pacTeHHil, ;)KWNBOTHBIX U Y€JI0BEKa»

Heab padoThI: MTO3HAKOMHUTHCS C SMOPUOHATLHBIMH JTOKA3aTEIbCTBAMHU
HBOJIFOLIMU OPTaHUYECKOTrO MUpa.

IIpuoOperaembie yMEHUSI M1 HABBIKM:

- OcymecTBisaTh NMPOoGEeCCHOHATBHYIO JESITEIIBHOCTh B YCIOBHUSX OOHOBJICHUS €€ IIeNeH,
CoIEepKaHUsA, CMEHbI TEXHOJIOTHI;

- [IpnobOpecTn HaBBIKK JTaOOPaTOPHOU pabOTHI, CHOPMHUPOBATH 3HAHUS 00 OCOOCHHOCTSIX
OHTOT'CHE3a XUBBLIX OPraHU3MOB.

IIpomoKuTEeILHOCTD 3aHATHSA: 2 Yaca.

IMopsiioK U METOAMKA BHINOJHECHUSA 3aJaHUIM:

3aganue 1. Paccmotpets puc. 3.1 - OMOpHOHaIbHOE Pa3BUTHE MTO3BOHOYHBIX KHUBOTHBIX.

3aganme 2. BbIABUTH 4epThI CXOACTBA 3apPOJIbIIIECH UeIOBEKA U JPYTUX MO3BOHOYHBIX.



Puiba Canamannpa Yepenaxa Kpsica Yenosex

Pucynok 3.1 — OMOpuoHaabHOE pa3BUTHE TO3BOHOUHBIX JKUBOTHBIX
3ananmue 3. 3anonHUTh TabMUIy 3.1, yYUTHIBAS CTAIUIO PA3BUTHSL.
Tabmuua 3.1 - OcobeHHOCTH SMOpHOreHe3a

O0beKT u3yuenue CxoxacrBa Paznuuus

Pri6a

Pentunus

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 ononorust : yaeOonuk s CI1O B. M. KoHcTtanTuHOB, A.
I'. Pe3anos, E.O.®aneera; mo pen. B.M.KoncrantunoBa. — 5-¢ u3z., crep. — M. :
W3narenbckuit nentp <<KAxagemus>>, 2008. — 256 c.

3. KysuenoBa T. A. O6mas 6uonorus : yuebroe mocodue manst CI10 / T. A. Ky3uernona, 1.
A. baxxenosa. — 2e¢ uzn.,crep. — Cankt-IlerepOypr : Jlanb, 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 reHeTuku. [locobue mo
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 Ouochepe: yuebHOE mocodue s CpeHEero
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: MmoHorpadus / K. A. Kapenuna, A. H. T'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'eHeruka d4enoBeka ¢ OCHOBaMH MEAMIIMHCKOW TE€HETHKH : Yy4eOHOE
nocobue it CIIO / P. B. Kyprys,H. B. Kucenesa. — 4e u3za., crep. — Caunkr-IletepOypr :Jlans,
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. INaBnosa, E. . Dxonorus: y4eOHUK U MPAKTUKYM IS CPETHETO MPOPECCHOHATBLHOTO
obpa3zoBanus / E. . I1aBnosa, B. K. HoBukoB. — Mocksa : M3narensctBo FOpaiit, 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. 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. buonorus: 8 3 1. T. 3/ J1. Teitnop, H. I'pun, Y. Crayt ; nox pen. P. Comnepa
; mep. 3-ro aHri. u3a. — 14-e uzn. — M. : JlaGoparopus 3nanuii, 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.:

Hupexrmenua [Tabmummnr, 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/



