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1. T'oppeesa A.b., niperioziaBaresib Kosuiegka CK®Y B r. CraBpomnoJie
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1. ITosscHMTE/IbHAA 3aIUCKA

[aHHbIe MeToAMUeCKUe yKa3aHus Mpe/iHa3HauatoTCs /i OKa3aHus TIOMOIIU CTy/IeHTaM B
BBITTOJIHEHUH TTPAKTUUYECKHUX paboT 10 yueOHOM quciurivHe «bronorus».

B x0/1e MpakTHUeCKUX 3aHATUM, KaK O/IHOM U3 (POPM CHCTeMaTUUeCKUX YUeOHbBIX 3aHATHH,
oOyuaroruecs: proOpeTal0T HeoOXO[UMbIe YMEHHSI M HaBBIKU 110 TOMY WIA MHOMY pa3feny
M3y4aeMol AUCLUTITUHBI

OO0r1Ke 11/ MPaKTHUECKOTO 3aHSTHSI CBOJATCS K 3aKPEeIJIEHUI0 TeOPeTUUYeCKUX 3HAHUH,
Ooslee TyOOKOMY OCBOEHHUIO Y)Ke HUMEILIUXCS Yy OOYyYalolU[UXCs YMEHMH W HaBbIKOB M
MpUOOpeTeHHI0 HOBLIX YMeHWW U HaBBIKOB, HEOOXOAUMBIX WM i OCYIIEeCTBJIeHUs] CBOei
npodeCCUOHAIbHON  1eITE/TbHOCTH U COCTABJISIOLIUX KBaM(UKAIIMOHHBIE TpeOOBaHUS K
CTIeLIUAJTUCTY.

OCHOBHBIMH 3aZlauaMy TIPAKTUUECKUX 3aHATHU SIB/ISTIOTCS:

* yryiyb/ieHre TeopeTHYeCcKol 1 MPaKTUUeCKOU MOATr0TOBKY;

* ipubkKeHre yuebHOTo TIporiecca K peasbHbIM yC/I0OBUSIM pabOThl TEXHUKA;

* pa3BUTHE UHULIMATUBHI U CAMOCTOSITE/TbHOCTH 00YUarOL[1XCsl BO BPeMsI BBITIOJTHEHUS] UMU
TpaKTUYeCKUX 3aHSITUM.

[TpakTHueckue 3aHATHS CrPYNNMPOBaHbl MO TeMaM MpPOTrpamMMbl Kypca U COJeprKaT
peKOMeH/jal[uM [0 BbIMIOJIHEHUIO 3aJlaHUii, 3aJjaud, KOHTPOJIbHble BOMPOCHI [Jisi MPOBEAEHUs
TpaKTUYeCKUX 3aHSITHUM.



Pa3pen 1. Knerka — cTpyKTypHO-()yHKIIOHA/IbHAA eUHUIIA )KUBOT'0

Teme 1.2. CTpyKTypHO-(pyHKIIMOHA/IbHAsA OpPraHu3anys KIeToK
IIpakTnuyeckoe 3ansaTue Ne 1

Tema 3aHaTua: KierouHas Teopus. TuIbl K/I€TOUHOM OpraHu3alMy: NPOKapUOTUYeCKUM U
3yKapuoTUuecKui. OHOK/IeTOYHbIe M MHOT'OKJIETOUHbIE OPraHU3MBI.
Iens 3aHATHA: VI3yunTh OCHOBHBIE NI0JI0’KeHUs KieTouHot Teopuu T. I1IBanHa u M. IlInelifeHa,
03HAaKOMMTHCS C TUNIaMH KJI€TOUHOM OpraHv3alyu.
IIpuoGpeTaeMblie yMeHHUsI M HABBIKH:
- OcymecTBasTh TPOo(hecCHOHANbHYIO [/IeTebHOCTE B YCJIOBUSIX OOHOB/IEHUs €€ Iiesiel,
COJieprKaHusi, CMeHbl TEXHOJIOTHH;
- CopMupoBaTh 3HaHUS O CTPOEHUM Pa3HbIX THUIIOB K/IETOK.
IIpof0/DKUTE/IBHOCTD 3aHATHA: 2 Yaca.
ITopsii0K ¥ MeTo/JUKa BbINIOJTHEHNs 3a/laHUM:
3apanue 1. IlepeuncivTe OCHOBHBIE II0JIOKEHMSI K/IeTOUHOW TeopuM. Kakue OTKpBITHS
criocobcTBOBaM (POPMUPOBAHUIO KJIETOUHOM TeOpUN? YKaKUTe UMeHa YUeHbIX U UX BKJIaj.
3apanue 2. V13yunTe OCHOBHbIE TUIIbI K/IETOUHOW OpraHu3aliiy. 3anuiluTe OCHOBHbIe (DYHKLIUU
OpraHOW/I0B 3yKapHOTHYeCKOH U INPOKapUOTUYeCKOM KJeTOK. Pe3ynbTaTbl OOPMUTH B BHJE
tabmmiy 1.1, 1.2,
Tab6ymmna 1.1 - Crpoenue 1 GyHKLIUK OPraHOWOB TIPOKAaPUOTUUYECKOW KITIeTKU

OcHoOBHBIE OPraHou/bI Crtpoenue DyHKIMHU

1. Iuromnasma

2. IluToma3MaTruyeckas
MeMOpaHa

. OIIC

. Slapo

. MuroxoHpuu

Amnnapart I'onbpxu

. Pubocomsi

. JIn3ocomsl

CielNouaw

. KieTouHbIii leHTp

10. KjteTouHas CTeHKa

11. PubocoMnl

12. IlnacTuabl
(X10pomiacTsl,
XpomMmon/iacTsl,

JIeHKOI/IaCThI)

Tabmuna 1. 2 — CtpoeHre U GyHKLIWMY OPraHOWOB IPOKAPUOTUUYECKON KITeTKU

OcHOBHBIE OPraHOH/bI Ctpoenue DYyHKIMHU

1. Iuromia3sma

2. IluTomiasmMaTruyeckKas
MeMOpaHa

3. KnerouHas creHKa

4. Kamcyia




5. Pubocomsbl

6. Hykneounp

7. OpraHoujbl JABWKEHHMS
(KTYTHKH, IIN/IN)

3aganue 3. V3yuuTe Hek/leTOUHYt0 ¢GOpMy >KHU3HU. UTO Takoe BUPYChI? KaKOBbI UX OCHOBHbIE
XapaKTepUCTUKU U TIOUeMy KX He CUMTAlOT >KMBBIMM OpraHusMaMu? 3apucyiTe CTpOeHHe

BHUPYCHOM K/IeTKH.
3apanue 4. 3aroHuTe Tabuiy 2.1 «XapakTepHble 0COOEHHOCTUA BUPYCOB».
Tabsmna 2.1 — XapakTepHble 0COOEHHOCTU BUPYCOB

CxopcTtBO C XUBBIMM | OT/IMUMNe oT uBbIX | CnenuduuecKkue yepThl
OpraHu3Mamu OpraHu3MoB

1.

2.

3.

3apanue 5. [IpuBeuTe TIpUMeEpPbl OCHOBHBIX BH/IOB BUPYCHBIX U OaKTepHa/bHBIX 3a00/eBaHUM.

YKaxuTe OCHOBHbIe 0COOeHHOCTeH MpUMeHeHUs] aHTUOMOTHKOB.

OdopmiieHue oTuera:
OTtueT KO/KEH COAeprKaTh:

1.

2.
3.
4

Ha3BaHue TeMbl PaKTHUeCKOUM paboThI;

Llesb paboTsr;

BrimnosiTHeHHbIe TIpaKTUUeCcKre 3aJjaHust
3aksroueHue (BbIBO/BI TI0 TIPAKTHYECKOU pabore).

JlomaliHee 3ajaHue:

1.
2.

o Uk W

W3yunTh OCHOBHBIE TTOJIOXKEHHSI KJIETOUHOMN TeOpHHy;

W3yunTh OCHOBHBIE THIbI KJIETOUHOW OpraHu3alud, 3HaTh CTPOeHHe O (YHKLUH
OPraHOM/IOB JIAHHBIX THIIOB KJIETOK;

3apurcoBaTh XUBOTHY0/0aKTepUanbHYIO KIeTKy (Ha BbIOOD), yKa3aTb OPraHOW/bI;
N3yunTth HEK/IETOUHYIO JOPMY KU3HH, 3aPUCOBATh CTPOEHHE BUPYCHOU K/IETKY;
[ate ompesiesieHNe TIOHATHIO «OaKkTepruodarm»;

[TpuBecTH rpuMepbl BUPYCHBIX U OaKTepHabHBIX 3a00/1eBaHUA.

OcHoOBHBbIE HCTOUHHKH m{d)opMamm:

1.
2.

KoHcrekT nekiuy;

KoncrantunoB B. M. O6ias 6uonorus : yuebuuk assi CII0O B. M. KoHCTaHTHHOB,
A.T'. Pe3zaHos, E.O.®azeeBa; no pen. B.M.KoHcrantruHoBa. — 5-e u3f., crep. — M. :
N3parenbckuii 1ieHTp << Akajemus >, 2008. — 256 c.

KysnerioBa T. A. O61iast 6uosiorus : yuebHoe mocobue anst CITIO / T. A. Ky3HeloBa,
U. A. bakeHoBa. — 2e u3f.,ctep. — CaHkt-IleTepOypr : Jlanb, 2021. — 144 c.

Tema 1.4. OOMeH Bell[eCTB M MpeBpalieHne SJHEPruM B K/IeTKe
IIpakTnueckoe 3ansaTue Ne 2

Tema 3aHsaTHsA: MaTpuUuHble MpoLeCcChl B KieTKe. buocuHTe3 6enkoB. PerieHue 3aau Ha

orpeaesjieHUe 110oc/ie40BaTe/IbHOCTH HYK/I€OTUA0B, dMUHOKHC/IOT B HOPME U B C/Iydde M3MEHEHHUA

Moc/ieloBaTeIbHOCTU HyK/IeoTui0B [JHK.



Ilenn 3aHATHA: V3y4nTh CTpOEHME OCHOBHBIX BUZOB HYK/IeMHOBbIX KUCIOT: [JHK, PHK,
XpOMOCOM. M3yunTh OCHOBHBIE MaTPUUHbBIE TIPOLIECCHI B KJIETKe: peruiiKalus, OuocuHTes beska,
penaparysi, TeHeTUUeCKUM KOJ, U ero CBOMCTBa. I[103HaKOMUTBCS C OCHOBHBIMU TUIIAMM 3a/jay Ha
onpejeneHus Moc/ie0BaTeIbHOCTeN TPUILIETOB, KOJOHOB M aHTUKOZO0HOB [THK 1 PHK.

IIpuoOpeTaemMbie yMeHHsI U HABBIKH:

- OcyectBasATh Mpo(eCcCHOHANBbHYIO JeSITe/IbHOCTh B YC/IOBHSIX OOHOB/IEHUS €€ 1iesiel,
cojiep>KaHusi, CMEHbI TEXHOJIOTUH;

- ChopMrpoBath 3HaHUS O CTPYKTYPHO-(YHKI[MOHATBHBIX (haKTOpax HacaelCTBEHHOCTU

IIpoo/KUTEeNIBHOCTD 3aHATHA: 2 yaca.

ITopsigok U MeTOAUKA BbINO/JTHEHUS 3a/JaHHUI:

3aganue 1. Uto Takoe Metabou3M? Kakue Buabl MeTab0/11M3Ma Bl 3HaeTe?

3aganue 2. [TepeuriciuTe 3Tanbl 6MOCHHTE3a Oesika. YKaKuTe i KaXKA0ro 3Tara OCHOBHbIE
TIPOLIeCCBI.

3aganue 3. [laiiTe ompejeseHre TIOHATUIO «HYK/JIeMHOBbIe KHUCIOThI». (CoCTaBbTe
cpaBHUTeNBHYIO XapakTeprucTuKy [JHK 1 PHK. Pe3ynbTarhl BHecuTe B Tabsuily 3.1

Tabmuna 3.1 — CpaBHuTenbHas xapakrepuctrka JJHK u PHK

IIpusHaku JHK PHK
MecToHaxox/jeHue B

KJ/IeTKe

Posab

CrtpoeHue

Monomepsbi

3apanue 4. 3anuiuvre OnpezeseHrss OCHOBHBIX FeHeTUUeCKUX TePMUHOB: XpOMOCOMa, T'eH,
KapuOTHII, FeHOTUII, (DeHOTHUII, TOMOJIOTUYHbIE ¥ HErOMOJIOTHUYHbIE XPOMOCOMBI, TalJIOu/iHbI U
JUTIION/IHBIN HabOp K/IeTKHU.

3aganue 5. [lavite onpeiesieHre OHATHIO «['eHeTUUeCKUM KOZ» U 3alUILIUTE ero OCHOBHbIE
CBOMCTBaA.

3aganue 6. Ilepeuncivre OCHOBHBbIe MaTpUUHbIe IIPOLIECCHI, MPOUCXOAALLME B KIIETKe.
[Mogpo6HO onmiuTe cTaguu OUoCcHHTe3 Oenka.

3apanue 7. Pemure 3aaud Ha Orpejie/ieHUs 10C/1e[0BaTeIbHOCTH TPUIUIETOB, KOJOHOB U
antukoZoHoB [THK u PHK, ucrons3yto Tabmuily reHeTuyeckoro koza. (3ajaur Ha OMOCHHTE3
Oeska):

3adaua 1. lan yuacTok MaTpruHO# (Tpanckpubupyemoii) neru [THK: AAT-ATT-I'-TTT-
AT Onpegenire nocsenoBatesibHOCTE  Ko#oHOB  MPHK, antukozoHoB TPHK wu
AMUHOKHCJIOTHYIO — TIOC/Ie/IOBATeIbHOCTh ~ CHUHTe3upyeMoro 0esika, HWCMOMb3ysi  Tabauiy
reHeTUYeCcKoro Koza.

3adaua 2. ®parment uenu UWPHK wuMeeT moc/ienoBaTelbHOCT — HYK/I€OTH[OB:
OUITALILTTIAT'YA. Ornpesenvte 1noc/ef0BaTe/lbHOCTh HyK/1eoTHA0B Ha [IHK, aHTHMKOZOHBI
TPHK 1 nocsieioBaTeIbHOCTh aMUHOKHCIIOT BO (hparMeHTe MOJIeKyJIbl 0e/Ka, UCTI0JIb3Ysl TabTULy
reHeTUYeCcKoro Koza.

3adaua 3. [TocnenoBatenbHOCTE  HyK/IeOoTHAOB — ¢parmMeHta  Lenu  [THK
AATTUAITTUALTLIA. Onpependre mnoc/iefoBaTeNbHOCTh  HykaeotusoB B U-PHK,
aMWHOKHUCJIOT B IMOJIMIENTUAHOM Lienu. YTO Mpor3oizeT B MNOIMUIENTHAEe, eCId B pe3y/bTaTe
MyTallii BO (pparmMeHTe reHa BbINaJieT BTOPOM TPUIUIET HYK/IeoTH0B? Mcronb3yliTe Tabauiy
TeHT.KOZa.



OdopmieHue oTuera:

1. OTueT fO/KEH COZlep)KaTh:

2. Ha3BaHue TeMbl IPaKTHUECKOH paboThI;

3. Llenb paboThr;

4. BbIlo/IHeHHbIe [TpaKTUYeCcKue 3a/iaHus

PucyHok 1 — Tabsuija reHeTMUECKOTO KO/ia

5. 3ak/roueHue (BbIBOABI 110 MPAKTHUECKOU paboTe).

JlomaiHee 3ajaHue:;

1.

TepMUHBl U
2.

3.
aJITOPUTMOM
OUOCUHTE3

1.

2.
Oo61as
CIi0 B.

NeHeTnueckui kog (MPHK)

Reproe BTopoe oCHOBaHwe Tperne
OCHOB@HWE OCHOBAHWE
¥ u A r

DeH Cep Twp Limc v
W e Cep Twp Linc L
h NMeiR Cep - — A
Ne# Cep - Tpu r
Neir Mpo TWcC Apr i
U New MNpo TWC Apr L
Nei Mpo rnH Apr A
Nen Mpo rnH Apr I
Nne Tpe ACH Cep b
A Wne Tpe AcH Cep L
) Wne Tpe Tz Apr A
MeT Tpe Nuz Apr r
Ban Ana Acn rnu v
r Ban Ana Acn rnu L
Ban Ana rny nu A
Ban Ana rny M §

N3yuuth OCHOBHOU
TeOpeTUYeCKUM Marepuasl
MpaKTHUeckol  paboThl:

oripejienieHusl.
BblyunTh CBOMCTBA
reHeTHUUecKoro Koga.

Pa3obparbcst C
pelieHust 3ajau Ha

Oe/Ka B KJIeTKe.
OCHOBHbIE HCTOYHHKH
uHpopmanum:

KOHCIEKT JIeKLINH;
Koncrantunoe B. M.
Ouvonorus : yueOHUK /st
M. Koncrantunosn, A. T.

Pe3anog, E.O.®ageeBa; 1o pea. B.M.KoHcTtaHThHOBa. — 5-e u3f., crep. — M. : VI3gaTenbckuii
LleHTp «AKazemusi», 2008. — 256 c.

3.

KysnerjoBa T. A. OO6ujasi 6uonorusi : yuebHoe mocobue ansi CITIO / T. A.

Kys3HeroBa, 1. A. baxeHoBa. — 2e u3g.,ctep. — Cankr-IletepOypr : Jlanb, 2021. — 144 c.



Pa3fien 2. CtpoeHue u ¢GyHKIMM OpraHu3Ma
Tema 2.2. @opMbI pa3MHOXeHUs1 OPraHU3MOB
IIpakTHyeckoe 3aHATHE Ne 3
Tema 3aHaATHA: POPMBI pa3MHOKEeHUs] OpraHu3MoB. becriosioe v 1osioBoe pasMHOXKeHHe. Brbl
6ecronioro pa3mMHokeHusi. [TonoBoe pasmHOXKeHHe. ['ameToreHe3 y >KMBOTHBIX. CriepMaToreHe3
u ooreHe3. CTpoeHue M0JIOBbIX K/1eTOK. OIIOf0TBOpPeHue.
Ilenb 3aHaTHA: V3yunTh OCHOBHBIE (hOPMBI Pa3MHOXKEHUSI OPraHU3MOB, 3Tallbl FaMeToreHesa
(cmepmaToreHesa M ooreHesa y )XKUBOTHBIX), CTPOEHHeE T0JIOBBIX K/IETOK.
IIpuoGpeTaeMblie yMeHHUsI M HABBIKH:
- Ocy1ecTBASTh PO ecCUOHAIBHYIO JeaTebHOCTb B YC/IOBUSIX 0OHOB/IEHUS eé 1ie/iei,
COJiep’KaHusi, CMeHbI TEXHOJIOTHH;
- CdopmupoBath 3HaHHUs 0 (POpMax pa3MHOKEHMSI OPraHW3MOB
IIpof0/DKUTEIBHOCTD 3aHATHA: 2 Yaca.
ITopsi0K ¥ MeToJUKa BbINIOJTHEHNs 3a/laHUM:
3aganue 1. Uto Takoe pasmHokeHHe? Kakue ()opMbl pa3MHO>KeHHSI Bbl 3HaeTe?
3aganue 2. [laiite onpeziesieHre MOHATHIO «becriosioe pa3MHoKeHHe». 3aroHuTe Tabauiy 3.1.
Tabsuria 3.1 — dopmbl 6eCII0/10r0 pa3MHOXKEHUS

dopma 0ecro/10ro pa3sMHOKEeHHUs OC00eHHOCTH pPa3MHOKEHHS

1. Jenenue

2. Cniopynanus

3. BereratvBHOe pa3MHOKeHUe

4. TToukoBaHue

5. @parmMeHTaLUs

6. KnonupoBaHue

3apanue 3. [laiite onpeziesieHre TIOHATHIO «[10/10BOe pa3sMHOXKeHHe». 3aroiHUTe Tabmmily 3.2
Tabnura 3.2 — ®opMbl IOIOBOTO pa3MHOKEHHUST

®opma 110/10BOr0 pasMHOXKEHHUSA OC00eHHOCTH Pa3MHOKeHUs

1. Konbtorauus

2. [lapreHoreHes

3. CnusiHUe T0JIOBBIX K/IeTOK
(OnnogoTBOpEHYUE)

3apanue 4. Uto Takoe rameTtoreHe3? Kakuve BU/ibl raMeTOreHe3a Bbl 3HaeTe?
3aganue 5. [lepeunciiTe OCHOBHBIE CTaZIMM CllepMaTOreHe3a )XUBOTHBIX. 3apUCyUTe CTPOeHue
CIIepmMaTo301/ia U yKa)KuTe ero OCHOBHbIe CTPYKTYpPHBIe YaCTH.
CniepMmaroreses poucxouT B CeMEeHHUKaX U BK/IFOUYaeT YeTbIpe CTaJui: pasMHOKeHHe, POCT,
co3peBaHUe U (OpPMUPOBaHUe:

1. Tlepuop pa3smMHOXXeHUS -

2. Ilepuop pocra -

3. Ilepuop cospeBaHus —

4. Tlepuopn (hopMHrpoBaHUS -

3aganue 6. [TepeuniciTe OCHOBHBIE CTaZIMM OOTeHe3a )KUBOTHBIX. 3apUCYHTe CTPOEeHHe
SWLIEK/IETKU Y YKa)KHUTe ero OCHOBHbIE CTPYKTYPHbIE UaCTH.



OBoreHe3 NpoMCXOJUT B IMYHMKAX Y BK/IFOYAeT TPU CTaJUU: Pa3MHOXXeHHe, POCT U CO3peBaHUe:
1. Tlepuop pasMHOXXeHUS -
2. Ilepuop pocra -
3. Ilepuop co3peBaHus -
3apanue 7. UTo Takoe oriof0TBOpeHre? Kakue BUbI OIJIOAOTBOPeHUs Bbl 3HaeTe? CoCTaBbTe
CXeMy BH/IOB OIJIOJOTBOPEHUSI.

Odopmiienue oTuera:

OTueT JO/KeH COZleprKaTh:

Ha3BaHue TeMbl paKTUUeCKOM paboThi;

Llenb paboThi;

BbInosiHeHHbIe MpaKTUUecKue 3a/laHust
3aksroueHue (BbIBO/bI TI0 TIPaKTUUeCKOoi pabore).

ok

JomaiiiHee 3afiaHue:
1. V3yuuTb OCHOBHOM TeOpeTHUeCKWi MaTepras IpakKTHYeCcKol paboThl: TEDMUHBI U
orpe/iesieHusl.
2. BblyuuTb 3Tanbl raMeToreHe3a XMBOTHBIX;
3. BblyundTb OCHOBHBIE BU/IbI pa3MHOXKEHHs JKUBbIX OPraHH3MOB.
OcHoBHbIe HCTOYHUKHU UH(OpMaLIVHU:
1. KOHCIeKT neKuuy;
2. KoncrantuHoB B. M. O61mas 6uosorus : yue6ruk st CITO B. M. KoHcTaHTHHOB, A.
I'. Pe3anos, E.O.®azeeBa; no pes. B.M.KoHcranTuHOBa. — 5-e usf., crep. — M. :
N3parensckuit neHTp «Akagemusi», 2008. — 256 c.
3. Kysnernosa T. A. O6miast 6uonorus : yue6Hoe ocobue anst CITIO / T. A. Ky3HeloBa,
U. A. BaxxeHoBa. — 2e u3f.,crep. — Caskr-Iletep0ypr : Jlanb, 2021. — 144 c.

Tema 2.4. 3aKOHOMEpPHOCTH HacC/1e/J0BaHUA IIPU3HAKOB
IIpakTnueckoe 3ansaTue Ne 4

Tema 3aHaTHA: PerieHuve 3a/1au Ha oripeie/ieHre BePOITHOCTH BOSHUKHOBEHUS HaC/le[CTBEHHbIX
TIPU3HAKOB TPU MOHO-, TU-, TTOJIMTUOPUHOM U aHAM3UPYIOLIEM CKPEl[UBaHUU, COCTaBIeHHe
FeHOTUITMUECKHX CXeM CKpelLlUBaHUs
Hens 3aHATHA: V3yunThb 3aKOHOMEDHOCTM HAC/IeOBaHMUS TMPU3HAKOB. [I03HAKOMUTBCSA C
dbyHIaMeHTalbHBIMM  3aKOHAaMU TeHeTHKH, OTKPBITbIMM [.MeHzeneM. HayuuTbcs peliaTh
OCHOBHbIE THUIIbl TeHETUUECKHUX 3a/1au.
IIpuoOpeTaeMbie yMeHUsI U HABBIKH:
- OcymiecTBsiTh TIPOGECCUOHABHYIO [1eATebHOCTh B YCJIOBUSX OOHOBIEHUsS eé€ Iiefei,
cojiep>kKaHusi, CMEHbI TEXHOJIOTHH;
- CdopmupoBath 3HaHUs O (PyHZAMEHTaIbHbIX 3aKOHAX T'eHeTHKU
IIpof0/DKUTEIBHOCTD 3aHATHA: 2 Yaca.
ITopsii0K ¥ MeTO/JUKa BbINIOJTHEHMs 3a/laHMM:
3ajanue 1. 3anuiiyMre oCHOBHBIE 3aKOHBI I'. MeHe/s.
3ajgaHue 2. 3anuiuvTe cyieyroLue onpezeneHus: ['eHotun, @eHOTUI. [JOMUHaHTHBIe [TPY3HAKHY,
PerjeccuBHBIE MpH3HAKH, AJlie/IbHbIE TeHbl, AHaM3UpYIOIllee CKpeluBaHrue, MoHOTrHOpHAHOEe
CKpeluBaHue, HerosHoe JOMUHUpPOBaHue.
3aganue 3. Pervte 3a7jauu:



3apaua 1. Kakoe moTomMcTBO Mo (eHOTUIY M TeHOTHIY OXKHJAeTCs OT CKpellVBaHUsl CepbixX
reTepO3UrOTHBIX MbIIel? VI3BeCTHO, UTO Cepbll LjBeT JOMUHUPYET HaJ, YepHbIM.

3apaua 2. N'ony6ora3eiii My)XurHa, 00a poJUTesisi KOTOPOTO UMeJTH Kapue IJ1a3a, >KeHWICS Ha
Kaper/ia3oi >KeHI[MHe, OTel] KOTOPOW MMes KapHe rJas3a, a MaTb — royobie. OT 3TOro Opaka
poausicst roy0oraseiii cbiH. OTpesieNiTe TeHOTUIIBI BCeX YTTOMSHYTBIX JIHL.

3agaua 3. CkpeCTWId pacTeHUsl 3eM/ITHUKM C KpaCHbIMHM IIIOJaMU U JIJIMHHOYepeLlIKOBbIMU
JIUCTBSIMUA C PaCTeHUsSIMH 3eMJ/ISTHUKU C Oe/TbIMHU TJI0ZaMH ¥ KOPOTKOUEPEIIKOBBIMH JIUCTBSIMU.
Kakoe MokeT OBITb TIOTOMCTBO, €C/IM KpacHasi OKpacka U KOPOTKOUEpeIIKOBbIe JIMCThS
JIOMUHHDYIOT, TIPH 3TOM 00a pOJUTETbCKUX PAaCTeHUSI TeTePO3UTOTHBI?

3apaua 4. CKpeCcTH/IH JbIHU C Oe/TbIMU OBa/IbHBIMU TIJIO/IaMH C PAaCTEeHUSIMH, UMEBIIMMH OeJibie
IIapoBU/HbIE TUIOAbL. B roTtomMcTBe To/yueHbl CiieAyroive pacteHus: 3/8 ¢ GesbiMu
OBa/bHbIMU, 3/8 ¢ GenbIMU  I1aPOBUAHBIMU, 1/8 ¢ >KeNTbIMM OBalbHBIMU U 1/8 ¢ KenThIMU
11apOBUAHBIMU I10aMu. Onipesie/IuTe reHOTUIbI UCXOJHBIX paCTEHUN U IIOTOMKOB, €C/IA Y JibIHU
Oenast oKpacka JOMMHHUPYeT HaJ, >Kesl TOM, oBa/ibHasi popMa I1710/ia — Ha/, I1apOBU/JHOM.

3ajauva 5. Y yesioBeka 110/j00po/j0K C TPeyroibHOM IMKOM JOMUHUPYeT Ha/ I71aIkuM, CBOOOAHas
MOYKa yXa HaJ, HeCcBOOOJHOM. DTH MPU3HAKU HACTeAYHTCs He3aBUCUMMO. JKeHIIMHA € T/1afKUM
1oZi00poAKOM 1 HeCBOOO/IHOM MOUKOM yXa BBIXO/IUT 3aMY’K 33 MY)KUHHY, UMeloLIiero cBoO0JHYI0
MOYKY yXa U TPeyTro/bHYIO SIMKY Ha noZibopozike. I3BeCTHO, UTO MaTh MY KUMHbI MeJia IJIafKui
11o100pO/IOK ¥ HeCBOOOJHYIO MOUKY yXa.

CKOJIbKO TUTIOB rameT 00pa3yeTcsi y My>KUMHbI?

CKOJIBKO Pa3HBIX FeHOTUIIOB MOXKET OBITh CPe/i TIOTOMKOB 3THUX CYTIPYTOB?

CKOJIBKO pa3HbIX (DeHOTHUIIOB MOJKET ObITh Cpe/iy IOTOMKOB 3TOW CYTPY’KeCKOU rapbi?

KakoBa BeposSITHOCTb, UTO PeOEHOK B 3TOM ceMbe Oy/leT TOX0K Ha MaThb?

3ajauya 6. Y cobak BHcCsyee yXO JOMUHHPYeT HaJ CTOSYMM, YepHasi OKpacKa IIepCTH Ha/
KOpruHeBO#. CKpelyBaiy YMCTOTIOPOJHBIX UepHBIX CO0AKM C BUCSYMMH YIIaMH C cobakamw,
VIMEIOIIMMU KOPUYHEBYIO OKPAcKy IIePCTH U CTosiume yin. [lomyueHHbIe TMOPU/IbI CKpeIBamm
MeXy co00M, MoTydast TOTOMCTBO.

CKOJ/IBKO pa3HbIX FeHOTUIIOB JO/DKHO MOJIYYUThCS CpeJiy 1eHKOBE,?

CKOJIbKO pa3HbIX (PeHOTUIIOB Cpe/iv 111eHKOB F»?

Kakast yacts 1jeHKoB F» heHOTHITMUECKH JO/DKHA OBITH TIOX0Ka Ha THOpUAFE;?

Kakast yacTtb 111eHKOB F>/10/DKHO ObITH TOMO3UTOTHA?

Kakast yacTb 11jeHKOB F>/10/DKHA UMeTb TeHOTHIT, IOI00HbBIN reHOTHITY THOpHUOBF,?

3agaua 7. Y apOy30B 3e/ieHasi OKpacKa II0/IOB JOMUHUPYET Hajl 10JI0CaToM, a Kpyrias popmMa
TIJIO/I0B - HaJl YJIMHEHHOW. DTU MPU3HAKW Hac/leyrTcsl He3aBucuMo. OT CKpelvBaHUs CopTa C
T10J10CaThIMHM, yAJIMHEHHBIMY [VIOZIAMU C COPTOM, UMEIOLLIUM 3e/IeHble KPYIJIble I1/I0bI, IT0/TyYeHbl
rubpupbl. CKpelBaHue rubpuioB fano 320 moToMKoB Fo.

CKO/bKO pasHbIX (heHOTUNOB nMeeTcst BF,?

CKOJ/IBKO pa3HbIX TeHOTHUIIOB CpeJy pacTeHUH F,C 3e/1éHbIMU KPYI/IBIMU I/I0AaMuU?

CKonbKO pacTeHnl Foro/HOCTBIO FTOMO3UTOTHBI?

CkosbKO pacTeHMUF,110X0>X1 Ha pOAUTENTbCKYIO (hOPMY C MOI0CAaThIMU, YAJTUHEHHBIMU [1I0[,aMU?
CkosbKo pacteHuit F,, UMeroT Takoi ke reHOTHN Kak rubpusbiF;?

OdopmiieHue oTuera:
OtueT KO/KEH COAeprKaTh:

1. Ha3BaHwue TeMbI ITPAKTHUECKOI PabOTHI;
2. llens paboTh;



3. BrinosiHeHHbIe IpaKTUUeCKHe 3ajaHUS
4. 3akroueHue (BLIBOABI 110 MPAKTHUECKOU pabore).

JlomaliHee 3ajaHue:

1. W3yuuth 3aKOHBI Hac/eCcTBeHHOCTH I'. MeHens.

2. VI3yuuTh OCHOBHOM TEOpETUUECKUW MaTepuas 3aHSATHS: TEDMUHBI U OTpeZie/leHusl.

3. [dopeluatb reHeTUYECKUE 3a/lauu.

OcHOBHbIEe HCTOYHHKH UH(OPMAIUHU:

1. KoHcnekT nekuuy;

2. KoncrantrHoB B. M. O6uiast 6uosiorus : yuebnuk aas CITO B. M. KoncrantuHos, A. T
PesanoB, E.O.®apgeeBa; no pexn. B.M.KoncrantuHoBa. — 5-e wu3pj., crep. — M.
N3parenbckuii 1ieHTp << Akajemus >, 2008. — 256 c.

3. Kysnernosa T. A. O6iias 6uosorus : yuedbHoe nocobue ans CITIO / T. A. KysHeroBa, U. A.
BaxxeHoBa. — 2e u3g.,ctep. — Cankt-IletepOypr : JlaHb, 2021. — 144 c.

Tema 2.5. CuerieHHOe Hac/leJ0BaHe NPU3HAKOB
IIpakTnuyeckoe 3auaTHe Ne 5

Tema 3aHaTHA: PemeHne 3a7au Ha oOmpejiejieHWe BEPOSITHOCTM BO3HMKHOBEHUS
HaC/IeJCTBeHHbBIX IIPU3HAKOB IIPU CLICIVIEHHOM Hac/e/loBaHUM, COCTaB/leHUe TeHOTUITHYeCKUX
CXeM CKpell1BaHMUs.

Henn 3anarusa: ChopmMupoBaTh 3HaHUS O CLIEIIJIEHHOM Hac/le[lOBaHUM TeX NPU3HAKOB, 3a
KOTOpble OTBeuaroT IeHbl, JIOKa/J1M30BaHHbIe B OZIHOM XpPOMOCOMe, BbIBECTU U C(OPMY/IUPOBATh
3akoH T. I'. MopraHa, pacCMOTpPeTb BO3MOXKHOCTU aHaju3a PacCTOSTHUAST MeXAYy TeéHaMM T10
KOJIMUECTBEHHBIM XapaKTepPUCTUKaM TepeKoMOWHalMi MPU3HAKOB B MOTOMCTBE, MPOJO/IKUTH
(hopMHpOBaHYe HaBBIKOB pellleHUs FTeHeThuecKux 3aja4. CopMHUpoBaTh 3HaHUSI 0 XPOMOCOMHOM
MexaHHU3Me OIpe/ie/IeHrs 110J1a, 0 TOMOraMeTHbIX U reTeporaMeTHbIX OpraHu3Max, CLieIlJIEeHHOM C
II0JIOM HacC/elOBaHUY TIPU3HAKOB, 3@ KOTOPbIEe OTBevaroT I'eHbl, JIOKAa/ITU30BaHHbIE B I10JIOBBIX
XpOMOCOMax, POJI0/DKUTE ()OPMHUPOBaHKE HAaBBIKOB pellieHUs FeHeTUUeCKHX 3a/au.

ITpuoGpeTaeMblie yMeHHUsI M HABBIKH:

- IIpuobpeTeHrie OCHOBHBIX 3HAHWH O CLEIJIEHHOM Hac/ieI0BaHUH T€HOB, O JIOKAIM3aL[uH
TeHOB B XpOMOCOMaX, O Ipynnax CLeIUIeH!sI — PacIlo/IOKeHHbIX B OIHOM XPOMOCOME;

- IlpuoOpereHre 3HaHWI O 3aKOHe CLETUIEHHOTO Hac/lefoBaHUs MopraHa, O poJiu
KOHBIOTALIY ¥ KPOCCUHTOBepa B BO3HUKHOBEHUY KOMOWHATHBHOW M3ME@HUMBOCTH, B HAapYIIIeHUH
3aKOHa CLIeTVIEHHOT'0 Hac/1el0BaHusl.

IIpojo/KUTEeTbHOCTD 3aHATHA: 2 Yaca.

IlopsiioK ¥ MeTo/JUKa BbINIOJTHEHUsI 3a/{aHHUH:

3ajganue 1. Periire maHHble TUIILI 3a7a4 Ha IIpYMeHeHKe 3aKkoHa MopraHa:

3apaua 1. Onpegenutb reHoturibl U QeHoturibl B F1 u F2 or  ckpeluBaHus
TJ/IaIKoceMeHHbIX (A) pacteHuii ropoxa ¢ ycukamu (C), TOMO3UTOTHOTO TI0 000MM TpPU3HAKaM, C
MOPILMHUCTLIM (a) pacteHueM 6e3 ycuKoB (c). Ob6a reHa JioKa/JM30BaHbI B OJJHOM XPOMOCOME,
KPOCCHHIOBepa HeT.

3agaya 2. Ornpesenuts reHotunbl U (eHotunsl B F1uF2or  ckpemuBaHus
r7ajKkoceMeHHbIX (A) pacTeHuii ropoxa ¢ ycukamu (C), reTepo3uroTHoro 1o o60uM npusHakam,
C MOPLIMHUCTBLIM (a) pacTeHHeM 6e3 ycukoB (c). Oba reHa /IoKaaM30BaHbl B OJHONH XpPOMOCOME,
KPOCCHUHIOBepa HeT.



3apaua 3. Y Myx zpo3odui TéMHas OKpacka TeJja pelieCCHBHA 10 OTHOLIEHUIO K CepoH,
KOPOTKHE KPbUTbsi — K JTMHHBIM. B y1abopaTopuu CKpeIrBaaich cepble ITMHHOKPBUIbIE CaMKH
C caMljaMH, MMeIOLIMMM Y€pHOe Tell0 U KOPOTKHe KpbUIbs. B mOTOMCTBe OKa3anoch CepbIxX
JJTMHHOKPBIIBIX 0cobeii 1394, uépHBIX KOPOTKOKPBUIBIX — 1418, uépHBIX JIMHHOKPBUIBIX —
287, cepbIX KOPOTKOKPBUIbIX — 288. Onpefenure TUI Hac/le 0BaHKs IIPU3HAKOB U PACCTOsSIHUE
MeXX/ly TeHaMHy, OIpeJie/SIFOIMMU 3TH [PU3HAaKHU.

3aganue 2. ChopmynupyiiTe 3aKkoH MopraHa, UTO OH OTpakaer.

3apanue 3. 'eHotun ocobu AaCc. CKOMBKO THIIOB TameT OyZeT 00pa30BBIBATHCS, €C/H
reHbl AC U ac cLervieHbl ¥ KPOCCUHTOBepa HeT?

3apanue 4. I'enotun ocobu AaCc. CKONBKO THIOB ramer OyzeT 0Opa30BBIBAaTHCS, €C/IH
reHbl AC M ac CLervieHbl ¥ pacCTOsiHUe MexXay HuMu 10 mopranuz?

3aganue 5. CKOBKO [ap XpOMOCOM OTBeuaroT 3a Hac/leZloBaHe OKPAaCKU CeMsH (JKenTas 1
3esieHast) U Ux (opmsl (T1aziKasi U MOPLMHKUCTas) y ropoxa?

3apanue 6. CKOJIBKO Iap XpOMOCOM OTBeuaroT 3a HacjeJ0BaHMe OKpacKu Tesa (cepast U
yepHasi) U Ux (GOpMbl KpbUIbeB (HOpMaslbHble U YKOPOUEHHbBIE) Y AP030(UIbI?

3apanue 7. Kakoe siBjieHre BbI3bIBaeT HapylleHye 3akoHa MopraHa?

OdopmiieHue oTuera:
OtueT KO/KEH COfeprKaTh:

1. Ha3BaHue TeMbI ITPaKTHUYeCKOM PaboTHI;

2 Llenb paboThI;

3. BrinosiHeHHbIe nIpakTUUeCKHe 3a/,aHus

4 3aksroueHue (BbIBO/BI TI0 TIPAKTUYECKOM paboTe).

JlomaiHee 3ajaHue:;

1. W3yuuts 3aKkoH MopraHa.

2. V3yunTh OCHOBHOU TeOpeTUYeCKUM MaTepuasl 3aHATHS: TEPMUHBI U OTpe/ie/IeHusI.
3. [JopemaTh reHeThYeCKe 3a7auM.

OcHOBHbIe HCTOYHHKHU UH(OPMaIUHU:

1. KoHcnekT nekiuuy;
2. KoncrantrHoB B. M. O6mas 6uosiorus : yueoHuk st CITO B. M. KoHCTaHTUHOB
A. T'. Pe3anos, E.O.DaneeBa; o pes. B.M.KoHncrantuHoBa. — 5-e u3f., crep. — M.

N3parenbckuii 1ieHTp << Akagemusi>>>, 2008. — 256 c.
3. KysnerioBa T. A. OOujas 6wonorusi : yuebHoe mocobue ans CITO / T. A.
KysHerioBa, 1. A. baxxeHoBa. — 2e u3f.,ctep. — CaHkr-IletepOypr : Jlanb, 2021. — 144 c.

Tema 2.6. 3aKOHOMEpPHOCTH U3MEHYHUBOCTH
IIpakTHyeckoe 3aHATHE Ne 6

Tema 3aHaTuaA: PeleHue 3ajau Ha oOnpejesieHMe TWMa MyTalMM I@IpU [epejaue
HacJ/1eJCTBEHHBIX MPU3HAKOB, COCTaB/I€HNE TeHOTUITMYECKUX CXeM CKpeLUBaHUs.

Henp 3aHaTus: UV3yunuTb OCHOBHBlE BH/Jbl W3MEHUYMBOCTH: HaC/e/CTBEHHas U
HeHacJ/Ie[JICTBEHHAs], 3aKOH TI'OMOJIOTUYECKHX PsAJ0B B Hac/jeACTBeHHOM u3MeHumBoctd (H.U.
BaBusioB), MyTallOHHasi TeOpYsi U3SMEHYMBOCTH. By/ibl MyTal[ii U IPUUKHBI KX BO3HUKHOBEHUS.
Kapuotun uenoBeka. HacneictBeHHble 3abosieBaHUsi uesioBeKa. ['eHHble U XPOMOCOMHBIE
6osie3HM UeOBeKa.

IIpuobperaembie yMeHHUsI U HABBIKH:



- ®opmupoBaHye 3HaHUH 00 U3MEHUMBOCTH TTPU3HAKOB YKUBBIX OPTaHHU3MOB;

- 3HaKOMCTBO C MYTaLMOHHOM TeOpuer U3MEeHUMBOCTH, BUZAMU MyTalUid U NPUUMHAMU U3
BO3HUKHOBEHHUSI.

IIpopo/KUTE/TILHOCTD 3aHATHA: 2 Yaca

IMopsigok U MeTOAUKA BBINO/JTHEHUS 3a/JaHUI:

3aganue 1. [laiiTe omnpefeneHue MOHATUIO «U3MEHUYMBOCTh», TIPUBEJUTE OCHOBHBIE BU/bI
VM3MEeHUYUBOCTU JKMBbIX OPraHU3MOB.

3ajanue 2. 3anuIINTe OCHOBHBIE M0JIO’KEHUS] MyTaLlMOHHOM TeOPUY M3MEHUUBOCTH.

3agaunue 3. [laiiTe onpe/iesieHUe MOHSTHIO «MYTaLWsi», IPUBeIUTe OCHOBHbIE BU/IbI MyTal[HH.
Pe3ynbTaThl ohopmuTe B Buzie Tabauiibl 8.1.

Tabmna 8.1 — OCHOBHBIE TUTIBI MyTaLi

Tun MyTanuu XapakTepHuCcTHUKA ITocnepcrBus

1. I'eHHbIe

2. XpoMocoMHBbIe

3. I'enoMHBIe

3aganue 4. Pernuth 3a/1auM Ha reHHbIe MyTal[1u.

OG6pas3er] pemieHus 3aaun: Kak M3MeHUTCsI CTPyKTypa 0Oefka, ecyii U3 KOJUPYIOIIero ero
yuactka JHK 5’TTATTTAAATTTUAT 3’ yaanute niatbivi U 13-i1 cjieBa HYK/1€OTU/bI?

Pemrenvie: Iloctpoum Monekyny u-PHK no npuHLMny KOMIIIeMEHTapHOCTH, a 3aTeM
onpejenumM NocjieoBaTelbHOCTb aMUHOKUCIIOT B TIOJIUTIENTUIHOM 1ieTu A0 u3meHeHun JTHK:

5’ TTATTTAAATTTLATI 3’— KogoreHHas Liernb

3> AATALTIATTTAAAI'TII 5’ — maTpyyHas Lielb

N-PHK: 5’ YYAYTYAAAYYYLATL 3’

a/K: nied-uuc-nu3-(heH-TH.

IIpousBegem ykasaHHble wu3MeHeHus B cTpykrype [JIHK wu BHOBb oripezgenum
rocaeioBaTe/lbHOCTh aMUHOKUCIOT U-PHK: 5° YYAYYAAAYYYA 3’ a/K neti-neti-acri-yei.

3agaua 1. YuacTtok uenu Oeska BHUpyca TabauHOW MO3aMKW COCTOUT W3 CJeJYIOLIUX
aMUHOKHWCJIOT: Cep-TJIu-cep-uje-Tpe-ripo-cep. B pe3ynbTaTe Bo3aeiicTBusi Ha UPHK a3oTtucToit
KucnoThl uuTo3uH PHK mpeBpaiaetcss B ryanuH. Onpezienre U3MeHeHHWs] B CTpoeHWU Oeska
BHpYyCa 1ocJjie Bo3zelicTBUs Ha U-PHK a30TUCTOM KUC/IOTOM.

3apgaya 2. Pparment kKogoreHHou uenu [JHK B HOpMe umeer criefyrommi INOPsAJOK
HyK/1eoTH0B: AAAALTHAAAATALTTATALIAA. Bo Bpems peruiMKalMy 4YeTBePThIY aleHUH U
MATBIM LUTO3WH CJieBa BbIMaiy U3 Lenu. Kak Ha3biBaeTcsi TakoW TWIl MyTauud. Omnpejenurte
CTPYKTYpYy TNOJUMNENTUAHOM Lienu, Koaupyemou AaHHbIM ydyacTkom [JHK, B Hopme u mocne
BbITIa/IeHUS] HyK/IeOTHU/IOB.

3apganue 5. V3yuuTe oCHOBHbIe ()OPMBI HEHAC/e[CTBEHHON W3MEHUHMBOCTH U CTIOCOOBI ee
TIpPOsiB/IeHUs B DYHKIUSIX U CBOMCTBAX >KUBBIX OPraHW3MOB.

3aganue 6. V3yuure OCHOBHBIE (POPMBI HaC/eICTBEHHON W3MEHUMBOCTU M CIIOCOOBI ee
nposiB/ieHNsI B (PYHKI[UAX U CBOMCTBAX KUBBIX OPraHU3MOB.



3apanue 7. CocTaBbTe CPAaBHUTE/IBbHYHO CXeMY pasHbIX BUJOB U3MEHUMBOCTH U NpUBeJUTE

IMMpHYMEPHbI KAXXA0T'0 U3 OINMMCAHHBIX BAMU BHU/10B.

OdopmieHue oTuera:
OTyeT 10/DKEH CO/IepKaTh:

1. HasBaHue TeMbl MPaKTUUeCKOW paboThI;

2. Lless paboTh;

3. BbirnonHeHHbIe paKTUUeCKue 3a/laHust

4. 3aksroyeHre (BbIBO/bI TI0 TIPAKTUUeCKOil paboTe).

,D;OMa]JIHee 3a/idHHe:
1. I/IBY‘JI/ITB OCHOBHBI€ BH/Ibl U3MEHUYHMBOCTH M OCHOBHbIE BH/bI MYTauHﬁ.

2. Pa3o06parbcs ¢ airopuTMOM pellieHus 3aZiau Ha oripejie/ieHre THTIa MyTal[ux
OcHOBHBIe UCTOUHUKHU MH(pOPMaLUM:

1.  KoHcnekT nekuuy;
2. KoncrantunoB B. M. O6miast 6uosorus : yueonuk aas CI1O B. M. KoHcTaHTHUHOB

N3meH4YMBOCTb
A b
B I
A : ot
A. T'. PesaHos, E.O.®azeeBa; no pen. B.M.KoncrantuHoBa. — 5-e usj., crep. — M. :

N3parensckuil neHTp << Akagemus >, 2008. — 256 c.
3.  Ky3neroBa T. A. O6ujas Ouosnorus : yuebHoe mocobue ans CIIO / T. A.
Ky3nerjoBa, 1. A. baxkeHoBa. — 2e u3g.,crep. — CankT-IletepOypr : Jlans, 2021. — 144 c.

Paspen 3. Teopus 3Bosronuu
Tema 3.2. Makpo3Bo/nronys. Bo3SHUKHOBeHUe ¥ pa3BUTHe JXU3HH Ha 3em/ie
IIpakTnueckoe 3ansaTue Ne 7
Tema 3aHATHA: AHa/IU3 U OLIEHKA pa3/IMUHBIX THUIIOTe3 IIPOUCXOXKIEHUS >KU3HU U
yesioBeka. PoOpMbl U OCHOBHbIe HampasieHus MakposBomoLuu (A.H. CeBepuos). ['unoressr u
TeOpPUU BO3HUKHOBEHMS JKU3HU Ha 3emiie.
ens 3ausaTus: VI3yunTs OCHOBHbIE NTpe/CTaB/IeHus: O BOSHUKHOBEHWH U Pa3BUTHUU KU3HU
Ha 3emuie.
IIpuobpeTaemMbie yMeHHsI U HABBIKH:



- @opMHpOBaTh HAay4YyHO-MaTepUalUCTUYeCKOe  MHPOBO33pEHHE,  OCYILeCTBJSATh
TUrHeHnYecKoe BocruTaHue. Pa3BuBaTh yMeHHe aHa/IM3UPOBaTh, 00600IIIaTh.

- CopmupoBaTh 3HaHUsI O BOSHUKHOBEHHWH >KM3HU Ha 3eMJie.

IIpopo/KUTE/TIBHOCTD 3aHATHA: 2 Yaca

ITopsanok 1 MeTo/jMKa BbINIO/IHEHUS 3aJaHUH:

3aganue 1. 3amumra pedeparoB Ha Tembl «lIpeAcTaB/ieHHs] pa3HBIX YUEHBIX O
TIPOMCXOXK/IEHUH )KU3HH Ha 3eMyie»: ApucToTesib, Pobept I'yk, AHTOHMO JIeBeHryK, JIeoHapo Aa
Bunuu, Yapns3 [JapeuH, Kapn Jlunneii, 2Kopxx BroddoH, JKan Batuct Jlamapk, Jlyu [Tactep.

3aganve 2 . CoCTaBUTh CPaBHUTEIbHYIO Tabiuily 7.1 aHa/iM3a W OLIEHKU pa3IUYHbIX
TUIIOTe3 NIPOMCXOKeHYs )KU3HU U YesloBeKa.

Tabmna 7.1 — T'urore3sl MPOUCXOXKAEHUS KU3HU Ha 3emiie

Ha3panue CywHocTb JocTrouHcTBa HepocraTku
TUII0Te3bl

1. Kpeanponus
M

2. I'mmotesa
Buorene3sa

3. I'mmote3a
ITancnepmun

4. T'mnore3a
OmnapuHna-
XoaaeiiHa

5. I'mmote3a
AOuorenesa

3aganue 3. Ilepeunciute ¢GopMbl U OCHOBHBIE HarpaB/ieHHsI MakposBosroLuu A.H.
Cesep1joBa.

OdopmieHue oTyera:

OtueT [O/KEH COfeprKaTh:

1. Ha3BaHwue TeMbI ITPAKTHUECKOI PabOTHI;

2. Ilens paboTsr;

3. BrinosiHeHHbIe IpaKTUUeCKHe 3a[,aHUs

4. 3akroueHue (BbIBOABI 110 MPAKTHUECKOU pabore).

JlomaiHee 3ajaHue:;

1. TMoaroroBuTh pedepaTbl Ha TeMy «[IpescTaBeHNs pa3HbIX YUeHBIX O MPOUCXOXKIEHUU
JKU3HU Ha 3emiie.

2. N3yuuTh OCHOBHBIE TUIIOTE3bI 3aPOXKAEHUS KU3HU.

OcHoOBHBIe HCTOYHUKYU UH(OPMaLINHU:

1. KoHcrekT nekuuy;

2. KoucrantrHoB B. M. O6masi 6uonorus : yuebuuk gias CIIO B. M. KoHcTaHTHHOB,
A.T'. Pe3aHnos, E.O.®azeeBa; no pes. B.M.KoHcrantrHoBa. — 5-e usf., crep. — M. :
N3parenbckuii 1ieHTp << Akagemusi>>, 2008. — 256 c.

3. Kysnernosa T. A. O6mast 6uonorus : yue6Hoe rocobue anst CITO / T. A. Ky3HerjoBa,
U. A. BaxxeHoBa. — 2e u3g.,crep. — CaHkT-ITeTepOypr : Jlanb, 2021. — 144.



Pazpgen 4. Okosorus
Tema 4.2. ITonynsAius, Co00IECTBA, IKOCHCTEMBI
IIpakTHyeckoe 3aHATHE Ne 8

Tema 3auHaTHA: Tpoduueckve 1end U ceTd. OCHOBHbIe TOKa3aTenu 3KOCUCTEMBI.
Buomacca u mpoaykius. OKojorudeckyde MApaMuAbl yuces, 6uomMaccel U sHeprud. IIpaBuso
NMpaMu/bl SHepruu. PelleHne NMpakTUKO-OPUEHTHPOBAHHBIX paCUYeTHBIX 3a/laHui I10 MepeHoCcy
BeIL[eCTBA U SHEPTHUHY B IKOCUCTEMAX C COCTaB/IeHHe TPO(GUUeCKHX LieTield ¥ TMpaMuz; OMOMacchl U
SHepruu

Henb 3anaTus: M3yuuts Tpodryeckre ey U CeTH, OCHOBHBIE M0Ka3aTe/lnd SKOCUCTEM ,
TIpaBUJ/IO NMUPaMU/Ibl SHeprUHm.

IIpuoGperaeMbie yMeHHsI 1 HABBIKH:

- 3aKpernuTh 3HaHUs 0 pPa3HOOOpa3uu cpefi 0OWTaHMs;

- Pa3BuBaTh yMeHHe aHaIM3UPOBaTh, 0000111aTh, TOrMYeCKU MbIC/IUTh, IPUMEHSITH TEOPUIO
TIpU peLleHny 3a/1au

IIpopo/KUTEIBHOCTD 3aHATHA: 2 Yaca.

ITopsaj0K U MeTo/JUKa BbITIO/IHEHUS 3aJaHUH:

3apanue 1. PaccMoTpuTe pucyHoK. OTBeTbTe Ha BOCIIPOCHI:

1) 3anuimTe LN MUTaHKS], KOTOPbIE MOTYT 371€Ch OBITh.

2) Kak Ha3bIBarOTCs Takye Lienu?

3) Onpesenute, K KaKMUM KaTeropusiM OpraHU3MOB 3KOCHCTEMbI OTHOCATCS C/Ie/lyIoLue
OpraHu3Mbl: 1y0, KDOKOZAWI, OpeJ, 3asL, IPHUO-40KIeBUK, J0XKJeBOM uepBb, yTKa, JIOCh, XUpag,
pak, MAT/IMK, MypaBei

a) MpOJyLIeHThbI

0) KOHCYMEeHTBI

B)pe/yLieHTBHI.

3apanue 2. CoCTaBUTD LieNY MUTAaHUs SKOCUCTEMbI OKeaHa 13 MPUBe/IeHHbIX OPraHKW3MOB:
KpeBeTKH, Tpecka, BOJIOPOC/IH, MUHTBUH, CUHUM KUT, TIJIAHKTOH, KacaTka, Cesb/lb, KaabMap, aky/a,
OakTepuu, THOJIeHb, KPUIb (KPEBETKH), YalKH (a/160aTpockl), Oesibie MeBeau

3apanue 3. PemvTh 3a/1auM Ha COCTaBJIeHWEe TPOPUUECKUX 1ieriel U pacueTa GOMacchl

1) OnpefeniuTe, KaKyr MacCy paCTeHHM COXPAHHUT OT MOe/IaHusI I'yCeHUIaMHU Tlapa CUHUI]
TPU BIKapMJIMBaHUM 4 TITeHI[0B. Bec olHOTO niTeHLia 5 rpamma.

Pewienue:



2) Kakas Macca pacteHWi HeoOXojuMma [jisi CYIIeCTBOBAHHUSI JIMChl Maccou 12kr, w3
KOTOpbIX 60% — Boza?

Pewenue:

3) Kakas muiomjasib HeoOXoguma /il CyL[eCTBOBaHUS zeibduHa Maccor 120kr, u3
KOTOpbIX 70% — BO/A, €C/IM MPOAYKTUBHOCTL OuorieHo3a 1kB.M mMopst 400r cyxoi Guomaccel B
ron?

Pewenue:

4) Onipeieniite, CKOJIbKO BOJTKOB MOKeT MPOKOPMUTBLCSI Ha MPOTSDKEHUM ro/la Ha T/I01a v
200000 M2 (mpousBogutensHOCTh 1 M2 coctasnser 300 r), eciv macca 1 Bonka 60 kr. CKObKO
3aiirieB Tipu 3TOM OyJieT CbefieHO, ec/ii Macca 3aiia 4 Kr

Pemenue:

3apanue 4. CocTtaBUTh MUpaMU/IbI umces U 6romaccel. [locTpoliTe mupamMuy uucesn Asis
TIUILL[eBOM 11erH, 3Hasi, uTo 6romacca 1 mobera TpaBsIHUCTOTO PacTeHUsI COCTAB/ISIeT IPUMEPHO 5 T,
1 Ky3Heuuka — 1r, naryuka — 50 r, 1 y>ka — 100r, 1 3meesija — 2 Kr.

A) PaccurTaHHble 3HaueHUsI BHECUTe B Tabsuily 8.1

Taouna 8.1

IIpegcraBurenu PaccuntanHas PaccunranHas
TPo(hHUeCKOro ypoBH:A ouomacca, Kr YHMC/IeHHOCTH (0C00H)
Pacrenus 40 000
KysHneuuk

JIaryiika
Yx
3Mmesiz

OdopmieHue oTyera:

OtueT [OJKEH COfeprKaTh:

1. Ha3BaHwue TeMbI ITPAKTHUECKOI PabOTHI;

2. llens paboTh;

3. BrinosiHeHHbIe IpaKTUUECKHe 3a[,aHUS

4. 3akoueHue (BbIBOABI IO MPAKTHUECKOU paborTe).

JlomaiHee 3ajaHue:

1. HasoBuTe TUIBI Lierel MUTaHUS.

2. Ha3zoBure Tpodrueckrie YpOBHHU B LieTH TTUTAHUSI.

3. UTo Takoe «3K0sIorruueckasi mupamMmuza»?

4. Kak npoucxoUT MepeHoC SHepruu C OJHOTO YPOBHS HAa APYrOM B LieNUW NUTaHUS?

OcHoOBHBIe HCTOYHUKYU UH(OPMALINHU:

1. KoHcnekT nekuuu;

2. KoucrantuHoB B. M. O6masi 6uonorus : yuebnuk gias CIIO B. M. KoHCTaHTHHOB,
A.T'. Pe3aHnos, E.O.®azeeBa; no pen. B.M.KoncrantrHoBa. — 5-e u3f., crep. — M. :
N3parenbckuii LieHTp << Akagemus >, 2008. — 256 c.

3. Kysnernosa T. A. O6mast 6uonorus : yue6Hoe rocobue anst CITIO / T. A. Ky3HeloBa,
U. A. BaxxenoBa. — 2e u3g.,crep. — CaHkT-ITeTepOypr : Jlanb, 2021. — 144 c.

Tema 4.3. buocdepa - r100a/1bHasA IKOIOrHYECKasi CHCTEMA



IIpakTnueckoe 3ansaTue Ne 9

Tema 3aHATHA: AHamM3 U OIeHKA TIOCTEJCTBUM COOCTBEHHOW [IeATeNIbHOCTH B
OKpY>Karolel cpefie, T/1I00a/IbHBIX KOIOTHUECKUX MTPOo0/IeM U MyTel UX pelieHus

Ilenp 3aHATHA: 00ecreunTb yCBOEHWEe TIOHSTUS Ccpefia OOWTaHUs, 3aKpervTh yMeHue
COCTaBJIATh OMKCATebHYI0 XapaKTePUCTHUKY Cpej] 00UTaHus;

IIpuoGperaeMblie yMeHHUSI U HABBIKH:

- 3aKpenuTh 3HaHWs 0 pPa3HOOOpa3uy cpej; 0OUTaHNS;

- Pa3BuBaTh yMeHUe aHaIM3UPOBaTh, 000011aTh, TOTMYeCKH MBIC/TUTD, TPUMEHSITh TEOPHIO
TIpU pelLleHn! 3a/au.

IIpopo/KUTE/TIBHOCTD 3aHATHA: 2 Yaca.

ITopsaok U MeTo/jUKa BbITIO/IHEHUS 3a[aHUH:

3aganue 1. [IpuBevTe NpuMepbl OCHOBHBIX BU/IOB 3arpsi3HeHHst aTMoc(epbl. Pe3ynbTaThl
odopmuTe B BUje Tabmuip 9.1

Ta6ymra 9.1 — OcHOBHBIE 3KOI0rUYecKue rpobieMbl COBPeMEeHHOCTH

JKoJIoruYecKue IIpuunHbI IlyTu pemienus
npoo/IeMbI IKOJIOTHUECKHX Mpob/ieM

1.

3aganue 2. Kakve 3Ko/ordueckre Mpo0sieMbl TI0 BallleM MHEHUIO SIBJISIFOTCSI HauboJiee

cepre3HbiMu. [Touemy?

OdopmieHue oTyera:

OTuer J0/KeH cofileprKaTh:

1. Ha3BaHue TeMbl ITpakTHUeCKoH paboThI;

2. Lenb paboTsr;

3. BrinosiHeHHbIe NIpaKTUUeCKHe 3a[,aHus

4. 3aktoueHue (BbIBO/IbI TI0 TIPAKTUYECKOM paboTe).

JlomaiHee 3ajaHue:;

1. ITogroTOBBTE [IOK/IAZ Ha TeMy: «OCHOBHBIE KOJIOTMUECKHe TTPO0/IeMbl Ue/IOBEUeCTBax.

OcHoOBHBIe HCTOYHUKHU UH(OPMaLINHU:

1. KoHCnekT nekuuu;

2. KoncrantuHoB B. M. O61jas 6uonorus : yuebuuk gst CI1O B. M. KoHctaHTuHOB, A. T'
PesanoB, E.O.®aneeBa; no pen. B.M.KoncrantuHoBa. — 5-e u3g., crep. — M. :
N3parenbckuii 1ieHTp << Akagemusi>>, 2008. — 256 c.

3. Ky3neroBa T. A. O6ias 6uonorus : yuebHoe nocobue st CITO / T. A. Ky3Heriosa, U.
A. BakeHoBa. — 2e u3f.,ctep. — CaHkT-IleTepOypr : Jlanb, 2021. — 144 c.

Tema 4.4. BiusiHHe aHTPONOTeHHbIX (pakTOPOB Ha Ouochepy.
IIpakTHyeckoe 3aHsaTHE Ne 10
Tema 3aHaTHA: OCHOBHBIE OTXO/IbI TPOM3BO/CTBA
Ilens 3anaTusA: Ha ocHoBe (eziepa/ibHOrO KaacCH(UKAL[MOHHOTO KaTaniora OTX0/10B
OTpeJieJiATh K/1acC OMacHOCTU OTXO/I0B; arperaTHOe COCTOsTHUe U (pU3nuecKyro popMy OTXO/0B,



obpa3ytommxcs Ha paboueM MecTe/Ha 3Tariax MPOU3BO/ICTBA, CBSI3aHHBIE C OTIpe/le/IeHHON
nipodeccueii/mpodeccus 10

IIpuoOpeTaemMbie yMeHHUsI U HABBIKH:

- 3aKpemnuTh 3HaHUS O BIUSHUU aHTPOTOTeHHBIX (JaKTOPOB Ha Orochepy

- Pa3BuBaTh yMeHHe aHaTM3UPOBATh, 0000IIIaTh, TOTMYECKH MBIC/IUTh, IPUMEHSTH TEOPHIO
TIPU pellieHrH 3a7jau

IIpoao/DKUTEeIbHOCTD 3aHATHA: 2 Yyaca.

ITopsA0K U MeTO/JUKA BBITIO/THeHUS 3aJJaHUsI:

3aganue 1. [IpouuTaiiTe TeKCT W 3arofHUTe CBOAHYHO Tabsuiyy 10.1 mo Teme
«Knaccudukaiysa oTxom0B 1o ¢popmam U BuAam». Obsi3aTe/IbHO Mpe/iCTaBbTe B JaHHOM Tabuiie
WHGOpPMALIMI0O O XapaKTepUCTHKaX TeXHOTeHHOTO BO3ZeMCTBUS Ka)KJOTO0 BHA OTXOJOB Ha
OKPY>KaloILyIO Cpefy.

[TpoMbIiiIeHHbIH MyCcOp 00BIYHO KTacCH(UIIMPYIOT TI0 €ro arperaTHOMY COCTOsIHUIO. 1o
BUZly nioAbrpaeTcsi MeTo |, 00pabOTKY WK YTUIN3al|U, TIPUCBAaUBAeTCs K/IacC OMacHOCTH.

[TopsifoK yTUIM3alMM yCTaHAB/IMBAeTCsl 3aKoHozaTenbCcTBO P®. Kpome Toro, mmeercs
HOpMaTMBHasi [JOKYMeHTalusi, KOTOpasi 3aKpeIuvisieT TpeJebHO JOMyCTUMble pa3Mepbl
oOpa3oBaHMsI OTXO/[0B. JTO OCOOEHHO Ba)KHO, €C/IM TIPU OCYILeCTBIEHUM TPOW3BO/ICTBEHHBIX
L[UK/IOB BBIZIEJISTFOTCS BpeJHble XUMHUUECKHe BellecTBa, OracHbie [y 37I0POBbsi pabOTHUKOB,
OKpYKarolllei cpe/ibl.

Kuakue

Kuzikvie TIpOMBIIIUIEHHBIE OTXOZBI 00pa3yloTCsi TpY TepepaboTKe ChIphbsi, TOIUIMBA,
CMa30YHbIX XuAKocTer. OHU Mpe/CTaB/ISIOT COO0M COBOKYITHOCTD 3/IEKTPOJIUTOB, XUMUYECKHUX,
roproye-CMa304HbIX Bel[eCTB.

K HuM oTHOCAT:

- COCTaBbl, UMeIOIIUe paii0aKTHBHbIE CBOMCTBA;

- BellleCTBa JJis CMa3Ku, UMelolIe MIOTHYIO, )KUPHYH0 KOHCHUCTEHIUIO;

- SMYJIbCUH — 3TO 0COObIe TUCTIePCHBbIE CUCTEMBI, T/e Kallli )KUJKOCTH pPacrpe/ienieHbl B
JIPYTUX XKUIKOCTSIX;

- CUHTEeTHYeCKue Macsa. Y TUIM3UPOBaTh UX OUeHb CJIOXKHO, MI03TOMY pa3padaThIBatOTCS
crieldasibHble MEpOTIPUSTUS TI0 BTOPUUHOW TepepaboTKe, TO3BOJISIOIIME TIOMYUYUTh ChIPhE,
TOT/IMBO WK PyTHe BUbI MaTepHaioB.

TBepable

TBep/ible MPOMBIIIIEHHBIE OTXOZbI — 3TO HEUCIIO/Ib30BaHHAsI UaCTh ChIPhsi U MaTepHasioB,
a TaK)Ke OCTaTKy repepaboTku. OOBIYHO BCTPEUAIOTCSI Ha TPEANPUATHIX MepepabaThIBarOIINX
MeTa/ul, pe3uHy, IUIacTMacChl, JpeBecuHy. [lajibHeiilllee WCIOMb30BaHUE TaKUX OTXO/I0B
TIPOM3BO/ICTBO Hellesiecoo0pa3Ho, MO3TOMY UX OTIIPABJISIOT Ha repepaboTKy.

B 3Toi1 CBSI3U pa3nuyaroT:

- LIeHHbI BTOPUYHBIN TIPOJIYKT;

- OTXO[bl M3 KOTOPOTO MOJKHO IIOJIyUWTh MPOJAYKLIMIO BBICOKOTO KadecTBa TOC/e
006paboTKwy;

- BO3BpaTHbBIM, yTPAaTUBIIMMI MepBOHAua/lbHble CBOWCTBA, HO TIPUTOAHBIM /51 APYTUX
TEeXHOJIOTUUeCKUX LIUKIIOB;

- HeBO3BpATHbIH, MIepeBO3UMbIM Ha IMOJTUT OHBI.

K TTIO Takxe OTHOCST MAacTbl, KOTOpble TOMy4YalOTCSl Ha TIPeANpUSTUSIX HedTIHOM
MPOMBILLIZIEHHOCTH. OHM He OTHOCSTCS K JKUAKUM, TOCKOJBbKY HUMEIT BS3KYH0, IUIOTHYIO
KOHCHUCTEHLIUIO C TIPUMeCSIMU, CT'yCTKaMHU.



I'a3000pa3Hbie

["a3000pa3Hble MPOMBIIIEHHBIE OTXOZBI 0OBIYHO BCTPEUAIOTCS HAa XUMUUECKUX, Ta30BbIX
MPOU3BO/CTBAX, TIJle TEXHOJOTMYeCKWWd MpOoLecC MoJpa3yMeBaeT MCIO0/Ib30BaHUE JIeTYUHX
MaTepHuasoB.

K HuM oTHOCATCH:

- rasbl, KOTOpPbIe He BCTYIIW/IN B XMMUUECKYI0 pPeakLtio;

- rasbl, [I0JIyYMBLIUECS B X0/l OKHCJIUTe/IbHBIX TPOL|eCCOB;

- OKaTbld BO3AYyX OT KOMIPECCUOHHBIX MalllWH, MCMO0JIb3yeMbIX [Jisi CYILIKH, HarpeBa,
MPOAYBA, OXJIaXK/eHHS;

- IOTOKHU TIbI/IH, Ta3a C TPOM3BO/ICTBA;

- [IbIM OT KOTeJIbHBbIX, JIMTEMHBIX TMPOU3BOJACTB, MeTa/TypruyecKuii TpeArnpUsTU.
[TpemenbHO AOTyCTUMast KOHLIEHTPALMs TaKUX BIOPOCOB HOPMUPYETCsI CAaHUTapPHBIMU HOPMaMHU.
ITO KOHTPOIMPYETCSl COOTBETCTBYIOLMMU rOCYyZapCTBEHHbIMU OpraHaMH.

Taomuna 10.1

Buppl oTxo0B IIpegnpustust IIpumepsl oTX00B Bausinue Ha

ouochepy

3aganue 2. [TpounTaiite TeKCT «CriocoObl yTUIN3aLMK U TiepepaboTKH MPOMBIILIEHHBIX
OTXO/|0B»

A) Crioco0b1 yTH/IH3ALUH

Bcé, uTo Hesb3sl TiepepaboTaTh OTIIPABJISIETCS HA YTWIM3ALUIO. Y TWIM3UPOBATh OTXO/bI
MOJKHO ZIByMSI CITOCOOaMU: 3aXOpPOHEeHUe U C)KUTaHHe.

3axopoHeHue. [IpombillieHHbIe TBep/ble OTXO[bI MpeABapyUTeNbHO pa3MelaloTCsl Ha
CrHeLMaTM3MPOBaHHbIX TIOJIMTOHaX. OJTO IU/IOLIAIKKM, Ha KOTOPBLIX TIPOBOAST TIPOLeAYPY
o6e33apa)KuBaHUsl, HEUTpaIM3al[uK /IS TIOC/TIeAYIOIIero 3axopoHeHusi. [/ist KaKol KaTeropuu
yCTaHaB/IMBaeTCsl CBOe MaKCHMajabHO [OMyCTHUMOEe BpeMs CK/IaJAUpPOBaHUS, TMOPSAJ0K
3axOpoHeHUs. Takou crocob yTWIM3ali CHWKAeT PUCKU TPOTeKaHWsI TOKCUYHBIX, BPE/IHBIX,
MOTeHLIMabHO OMacCHBIX ISl 9KOJIOTHH, KU3HU uesioBeKa XMMHUUeCKUX BelecTB. VIX HaZie)KHO
W30JIUPYIOT, UTOOBI OHU HEe TIPOCOUYM/THCH B TIOUBY, a Yepe3 Hee B TPYHTOBbIE WM MOZ3eMHbIe
BO/IbI.

Coxuranme. TBep/iple ¥ TTaCTOOOPa3HbIe TIPOMBIIIIEHHbIE OTXO0/IbI MOYKHO YTH/IN3UPOBATh
okuranveM. Ho rmipefBapuTesibHO HX (DUABTPYIOT, MO BO3MOXKHOCTH OTZEJSIIOT OIacHbIe
TOKCUYHBIE WY B3pbIBUaThle coeZiMHeHUs. CyXUraHue OCyILLeCTBIIsIeTCs B ClleLjMaabHbIX Kamepax
— 3TO 00KMTOBbIe WJIK MHOTOKaMepHble Tieur. OHU TakKe JOTIOTHEHbI 0COOBIMU YCTPONCTBAMM —
bunbTpamMu, NPernsATCTBYOIIMMU MPOHUKHOBEHUIO SIZIOBUTHIX BEI[eCTB B OKPY’KaIOILy0 Cpefy.
Coproune M B3pbIBUaThle COEJVHEHUs, KOTOpble HEBO3MOXXHO CKeub B IeyaxX [0 TeXHUKe
0e30MacHOCTH, YTHUIU3UPYIOTCS TIOCPEACTBOM TI/Ia3MEeHHBIX BO3AYIIHBIX CTpyW. [Tomydaemyro
MDY 3TOM SHEPTrHI0 U ra3bl MOXXKHO MCIO/1b30BaTh MOBTOPHO /ISl PAa3/IMYHBIX TEXHOJIOTHYECKUX
LUK/

3anonHuTe Tabsuiy 10.2

Taomuna 10.2

Cnioco0bI yTH/IH3ALUH Bausinue Ha 6uocdepy | IIpoueccel




B) MeTobI nepepadoTKH NPOMBIIIJIEHHBIX 0TX0/10B
C ’Ko/IoTMUuUeCcKOr TOUKH 3peHHs] MyCOop Jydille TiepepabaTbiBaTh, MOMy4YaThb BTOPUUHOE
Cblpbe. OTO CHWXKAeT BepOSITHOCTb TMPOHWKHOBEHUWs] B BO3/YyX, TMOUBY, BO/y TOKCHYHBIX,
oracHbIX coeauHeHui. IloBropHass o00paboTka BbIrogHa W Al Ou3Heca, TOCKOJIBKY
TIpe/IOCTaBJIsSIeT ChIPbe XOPOLero KauecTsa 1o 6osiee HU3KOM LieHe.

I'eTreporeHHbIN KaTaau3

3TOoT crocob repepabOTKK HCIOIB3YeTCS /s HeUTpa/i3aliy Ta3000pa3HbIX U >KUJKAX
NIPOMOTXO/I0B. BbIZIeIt0T TpU BUia KaTaausa:

1. TepmokaTanuTuyeckoe okKuceHue. [TogXOquUT [/ ra30B C Ma/iol KOHIeHTpaluen
roptounx npumecei. [Ipoucxoaut nipu temneparype 200-400°C B crieLidaibHbIX YCTaHOBKAaX.

2. TepMokaTa/MTHUECKOe BOCCTaHOB/IeHHe. [IpumMeHsieTcsl A1 Ta3000pa3HbIX OTXO/IOB,
CoZlep>KallX HUTPO3HbIe rasbl.

3. [IpodasHoe KaTanUTUUECKOE OKUCIEHUEe, UCII0/Ib3yeMoe [I7isi UCTTapeHUI CTOUYHBIX BOJ,.
B o01mieil mpakThKe yTWIM3al[UM T'eTePOTeHHBIM KaTaju3 MPUMEHSeTCS TOMbKO Kak CIriocob
o6e33apa)KuBaHUSI TTPOMBIIIIEHHBIX OTXO/IOB.

ITuponus

[Tom mMpOIM30M MOHKUMAKOT Pa3/I0’KeHHE CJIOXKHBIX XUMHAYECKUX BellleCTB [0 MPOCTHIX MO/,
BO3/IeiCTBUEM BBICOKUX [JlaB/ieHUs U TeMriepaTyp. [IMposn3 BefeTcst AByMsl MeTO/jlaMu:

1. OKUC/IUTeNbHBIM. YTUINU3alUsl OTXOJOB IOCPEJCTBOM TOPEHHs 3a CUeT aKTUBHOU
T1I0/jau B KaMepbl KKcopoa. ITogxoauT s TeX MaTepyanoB, KOTOPbIE Heflb3sl CKeub 0OBIYHBIM
crocoboM: MacJia, TPUCAZIKH, CTOUYHBIE BO/IbI, TJTACTMACCOBbIE U3/Ie/THSI.

2. Cyxoii. B gaHHOM c/yuae AOCTyM KMCI0OPO/a B KaMephl epeKphIBaeTCs, a B pe3y/bTaTe
y[aeTcsl TIOJIyYMThb Ta3sbl, XKUAKWEe MPOAYKTHI, YriepoAHble OCaJKU, KOTOpPble MOTYT CJIY>XUTb
BTOPUUHBIM ChIpbeM. JlaHHBbIE CITIOCOOBI BLITO/HBI, MOCKOJBKY He TpeOyIOT OO/bIINX 3aTpaT
pecypcCos.

BuoxuMuueckue MeTobI

K 6uoxuMuueckuM MeToZiaM OTHOCSIT CITOCOOBI 06e33apa)KUBaHUsI MIOCPEICTBOM 0COOBIX
MHUKpPOOpPraHu3MoB. B pe3ynbrare yjaeTcsi MoJyudTh KaueCTBEHHBbIM OpPraHMYeCKUd MpPOAYKT,
Harpumep, yobpeHue /17151 CellbCKOX03MCTBEeHHbIX KyIbTYyp. Criocob mpruMeHsieTcst 71s1 0TX0/[0B
3-5 KnaccoB oracHocTy. CaM IpoLiecC OCyLLeCTB/IIeTCs Ha CIleL{MaTu3upOBaHHbIX [TIOJIMTOHAX U B
OvomeTpuuecKMxX KamepaxXx. MexaHWUecKde MeTOJbl MexaHU4YeCKHid MeToZ, OOBIYHO
WCTIO/Ib3yeTCSl KaK TMOJATOTOBUTENbHBIN. Ilepes MNHMpOAM30M WM KaTalu30oM MaTepuasbl
HeoOX0/IMMO U3MeNTbUTh, Pa3/e/IiTh, CeNapupOBaTh.

Cemnapanysi BejeTCsi ABYMsI CIIOCOOaMM:

- CUTOBOM — rPOXOYeHHUe;

- TUJPaBINYeCKUM, IPY KOTOPOM pa3jesieHre TIPOUCXOUT 10 CKOPOCTH OCeJlaHusI B BOJE.

3anonxuTe Tabmuiy 10.3

Tabmuna 10.3

Metopbl Bupasr meTooB IIpouecc IIpuMepsl 0TX0/0B
nepepadoTku nepepadoTKu




Odopmnenue oTuera:

OTueT JO/KeH CO/lepKaTh:

1. Ha3BaHMe TeMbI MpaKTHUYeCcKoi paboThI;

2. llesib paboThI;

3. BoinosiHeHHbIe TIpaKTHYeCKUe 3aflaHust

4. 3akmoueHye (BBIBOZBI TI0 TTPaKTHUeCcKoi paboTe).

JomalniHee 3aiaHue:

1. YTo Takoe «OTXObI»?

2. Ha3oBuTe BHIBI OTXO0B.

3. TIpuBeuTe IPUMEPHI BO3/I€HCTBUS KaXK/I0M IPYTIIbI OTXO/I0B Ha 6uocdepy.
4. Kakue crioco6bl epepaboTKH OTXO/I0B BbI 3HaeTe?

OcHOBHbIe HCTOYHUKH WH(OPMAIUH:

1. KoHcriekT jekuuy;

2. KoncrantrHoB B. M. O61jas 6uosorus: yueoruk st CITO B. M. KoHcTaHTHHOB, A.
I'. Pe3anos, E.O. ®azeeBa; 1o pexa. B.M. KoncrantnHoBa. — 5-e u3j., crep. — M.:
N3parenbckuii HeHTp « Akagemusi», 2008. — 256 c.

3. KysnenoBa T. A. O6ujas 6uonorust: yue6Hoe rocobue st CITO / T. A. Ky3sHerioBa,
U. A. BaxxeHoBa. — 2e u3f.,crep. — Caskr-IletepOypr: Jlans, 2021. — 144 ¢

Tema 4.5. BiusiHUe COLHa/TbHO-9K0/10rHYecKHX (D)aKTOPOB Ha 30POBbe Yel0BeKa
ITpakTnueckoe 3ansaTve Ne 11

Tema 3aHATHA: TeopeTWueckue acreKTbl 3KOJIOTMU. 3aKOHOMEPHOCTH BJIUSHUSA
COL[MA/IbHO-9K0JIOTMUeCKUX ()akTOPOB Ha 37I0POBbE UesioBeKa.

Ilens 3aHATHA:  BBIABUTH OCHOBHBIE 3aKOHOMEPHOCTH BI/IMSHUS COLMA/IbHBIX U
9K0JIOTMUeCKUX ()aKTOPOB Ha COCTOSIHUE 3/10POBbsI UesioBeKa.

IIpuoGpeTaeMblie yMeHHUsI M HABBIKH:

- 3aKpernuTh 3HaHUsI O TEOPETUUYECKUX acleKTaxX SKOJIOr1Y;

- CdopmupoBaTe NMOHUMaHWe O BIWSHUUA COLMATbHO- 3KOJIOTMUECKUX (DaKTOPOB Ha
3/0pOBbe UejioBeKa.

IIpopo/KUTE/IBHOCTD 3aHATHA: 2 Yaca.

ITopAoK U MeTO/jMKa BbINO/IHEHUs 3ajaHUS:

3apanue 1. VicciieoBaHe BAMSHUS 3arpsi3HEHUS OKPYKaroLLie cpe/ibl

Henp: M3yunth, Kak ypoBeHb 3arpsi3HeHUsl BO3ZyXa WM BOABI B/IUseT Ha 3[0POBbe
HaceJIeHHA.

JelcTBUSA:

1. BeiGepurTe /iBa paiioHa: OJJH C BHICOKMM YPOBHEM 3arpsi3HeHHs U JIPYroi C HU3KUM.

2. CobepuTe faHHBIE O PaCMPOCTPaHEHHOCTH 3abosieBaHM (HarpuMep, pecriMpaToOpHbBIX
3a00/1eBaHMil) B 3TUX paliOHax.

3. [IpoBeauTe ompoc cpesy )KUTesleld 0 COCTOSIHUM 3/10pOBbs U (haKTopax, BAMSIOIIMX Ha
Hero.




4. Tlpoananu3upyiite coOpaHHbIe JaHHBIE W C/Ie/IATe BBIBOJBI O CBSI3U MEXK/Y YPOBHEM
3arpsi3HeHUst U COCTOSIHAEM 3/]0OPOBbSI.

3apanue 2. CoumanbHble (DaKTOPBI U 37J0POBbE

Ienb: VccnenoBaTh BAMsSHUE COLMANbHBIX (hakKTOpoB (0Opa3oBaHMe, JOXOA, JOCTYI K
MeJMLIMHCKUM yC/IyraMm) Ha 37J0pOBbe.

JeucTBus:

1. Cobepute nH(MOpPMALIMIO O PA3/TUUHBIX COLMAIBHBIX IPYINax (HarpyMep, 10 YPOBHIO
Joxo/ia uir 06pa3oBaHus).

2. V3yuuTe CTaTUCTUKY 3a00/I€BaEMOCTH B 3TUX IPyIIax.

3. IlpoBeauTe aHKeTHpOBaHWe CpeJy YUYaCTHHUKOB, UTOOBI BBISICHUTH MX JOCTYI K
Me/IMLMHCKUM yCJIyraM U YpoBeHb 00pa30oBaHMUs.

4. CpaBHHWTe [JaHHbIe U CJieflaiiTe BbIBOJbI O TOM, KaK COLMa/IbHbIe (DaKTOPbI BIUSIOT Ha
3/J0pOBbeE.

3aganue 3. AHanu3 BIMsHUSA 06pa3a >KU3HU

Henn: Ouenutb BivsiHue oOpasa >KWU3HU (MUTaHue, (u3ndecKas aKTUBHOCTb, BpeZHbIe
TIPUBBIUKK) Ha 37I0POBbeE.

HeticTBus:

1. TIpoBeauTe aHKETUPOBaHUE CPe/li CBEPCTHUKOB 0 WX 00pa3e »Ku3HU (PaLMOH MUTaHKS,
ypOBeHb (M3UUeCKON aKTUBHOCTH, KypeHue, aTKOT0Jlb).

2. Cobepute JaHHble O COCTOSIHUM 3/I0POBbSI YYaCTHUKOB (HarpuMmep, Hajauuue
XPOHHYECKHMX 3a00/1eBaHui).

3. TlpoaHanmu3upyiTe CBSI3b MeXAy 00pa30oM )KU3HHU U COCTOSTHHUEM 3/I0POBbSI.

4. TloarotoBbTe peKOMeH/IALUH TI0 Y/IyUllleHnI0 00pa3a >KU3HU [I/Isl TIOBBIIIEHUS] YPOBHS
3/OpOBBSI.

3apanue 4. Jxonornyeckue (akTophbl U ICUXUUYECKOE 37I0POBbE

Hensb: MccnenoBaTh BAMSIHUE 3KOJ0rMuUecKux ¢GakTopoB (IlIyMm, 3ejieHble 30HBI) Ha
TICUXWYEeCKOe 3/10POBbE.

JeucrBus:

1. 3yunTte faHHBIE O AOCTYITHOCTH 3eJIeHBbIX 30H M YPOBHe IIyMa B BallleM ropojie Wiv
paiioHe.

2. [IpoBefuTe ornpoc cpejy >XKUTelel 0 UX MCUXO03MOLMOHAIbHOM COCTOSIHUM U YPOBHE
cTpecca.

3. CpaBHuTe pe3y/ibTaThl OMpPOCca C JaHHBIMU 00 5K0/I0ruecKux akTopax.

4. CpenaiiTe BbIBO/IbI O BJIMSTHUM 3KOJIOTMM Ha IICUXUUYECKOEe 3710POBbe.

OdopmeHue oTuera:

OTueT AO/DKeH CO/IePKaTh:

1. Ha3BaHue TeMbl MPaKTUUECKOW PabOThI;

2. Ilens paboTsr;

3. DBrinosHeHHbIe NpaKTUYeCKUe 3a/laHusl

4. 3akmoueHue (BBIBOABI 0 TIPAKTHUECKOH pabore).

OcHoBHbIe HCTOYHUKYU HH(OpMaLIVU:

1. KoHcriekT nekuyuy;

2. KoncrantnHoB B. M. O6mias Owuosorusi : yuebnuk pans CIIO B. M.
KoncranTrHOB, A. I'. Pe3anos, E.O.®azeesa; no pes. B.M.KoHcTanTHHOBa. — 5-€ U3[.,
crep. — M. : U3parenbckuii 1jeHTp << Akagemus>>>, 2008. — 256 c.



3. KysnerjoBa T. A. OOujasi 6wonorusi : yuebHoe mocobue aas CITO / T. A.
Ky3HnerjoBa, 1. A. BaxxeHoBa. — 2e u3z.,crep. — CaHkT-IletepOypr : Jlans, 2021. — 144
C.

Pa3aen 5. buoysiorusa B )Ku3Hu
Tema 5.1. BHOTeXHO/I0TYM B )KU3HU KAXKAOT0
IIpakTnueckoe 3ansaTue Ne 12

Tema 3auaTUA: buoTexHO/OrUsT KakK HayKa W Mpou3BOACTBO. OCHOBHbIe HampaB/eHUs]
COBpeMeHHOU OMOTeXHOIOTUH;

Hens 3aHaTHA: VI3yunTh OCHOBHBIE IMOHATHS HAYKU OMOTEeXHO/IOTHH.

IIpuobpeTaembie yMeHHUsI U HABBIKH:

- OcBOeHHe TeopeTUUeCKUX OCHOB OMOTeXHOJIOTHH;

- 3HAKOMCTBO C OCHOBHBIMHU HarpaB/IeHUsIMU COBPeMeHHOM OMOTeXHOJIOTHH.

IIpoo/mKUTeIbHOCTD 3aHATHUSA: 2 Yaca.

ITopsaj0K U MeTO/JUKa BbITIO/IHEHUS 3aJaHUs:

3apganue 1. [latb ormipefesieHHe TepMHUHY «OUOTEXHOMOTUs». K3yuuTh OCHOBHBIE
HarpaBJ/IeHHs] COBDeMeHHOW OMOTeXHOIOTUH.

3aganue 2. Keiicel Ha aHa/MM3 UHGOOPMALIUK O Pa3BUTHH MPOMBIIIUIEHHON OMOTeXHOJIOTHI
(o rpyrmnmam)

1. BuoTexHonOTYs B 00/1aCTH MeULIUHEI

2. bruotexHo/10rUs B CEIbCKOM XO3SIMCTBE

3. B obsacTvt )KUBOTHOBO/ICTBA

4. TorumBo Oyayiero

5. O6paboTKa 0TXOZI0B

Kaxpas rpynna npeacrasisieT CBOM KelC B BH/ie aHA/IM3a C Ipe3eHTalueH.

OdopmieHue oTuera:

OTueT /J0/DKEH COJlep>KaTh:

1. Ha3BaHMe TeMbl IPaKTUUECKOU PabOTH;

2. Lenb pabortsr;

3. BbinonHeHHbIe MpaKTUUeCKue 3a/laHust

4. 3aksoueHue (BBIBOJBI 110 MTPAKTUUECKOH pabore).

JlomaiiiHee 3a/jaHue:

1. Yro Takoe OMOTEeXHO/IOTHS?

2. Ha uem ocHOBaHBI OMOTEXHOJIOTUU?

3. B Kakux oTpac/six MPUMEHSIFOT COBpEMEHHbBIe JOCTHKEeHUsI OMOTeXHOIOT UM ?
4. TloaroToBbTe TIpe3eHTaLUU JJ1s1 3al[UThl KeHCOB.

OcHoBHbIe HCTOYHUKYU UH(OpMaLIMU:

1. KOHCIeKT neKuuy;

2. KoncrantuHoB B. M. O611jas 6uosnorus: yue6nuk st CITO B. M. KoHcTaHTHHOB, A.
I'. Pesanos, E.O. ®azeesa; 1o pes. B.M. KoncrantnHoBa. — 5-e u3j., crep. — M.:
N3parensckuii neHTp « Akagemusi», 2008. — 256 c.

3. KysnenoBa T. A. O6ujas 6uonorusi: yue6Hoe rocobue st CITO / T. A. Ky3sHerioa,
U. A. BaxxeHoBa. — 2e u3f.,crep. — CaskT-IletepOypr: Jlanb, 2021. — 144 c.






CrHCOK 0CHOBHOI U JIOTIO/IHUTE/ILHOM JTUTepaTypbl

1. Buonorus uenoBeka: yuebHUK [ By3oB / B. . Makcumos, B. A. Ocranesko, B. /1.
®omuHa, T. B. UnnonuroBa; nox pemakuuerd B. Y. MakcumoBa. — 2e u3g.,ctep. — CaHKT-
[TetepOypr: Jlanb, 2023. — 364 c.

2. Bacunnena E. E. I'eHeTHKa ye/ioBeKa C OCHOBaMHU MeAMIIMHCKOMN reHeTUKH. [Tocobue mo
pelieHuto 3azau: yuebHoe mocobue ans CITO / E. E. BacunbeBa. — 6e u3g.,crep. — CaHKT-
[Tetepbypr: Jlanb, 2024. — 92 c.

3. Epemuenko, O. 3. Buosorus: yuenve o 6uocdepe: yueOHOoe mocobue st CpeHEro
npodeccrioranbHOro obpaszoBanusi / O. 3. Epemuenko. — 3-e u3z., mepepab. u gorn. — MockBa:
W3parensctBo FOpaiir, 2022. — 236 c.

4. Kapennna K. A. AcummeTpuss Mo3ra W MaTepHUHCKO-/IeTCKHe B3aUMOOTHOLIEHUS
mnekonurarolux: MoHorpagus / K. A. KapenuHa, A. H. I'unes, E. b. Manaimmues. — 2e u3p,.,
crep. — Cankr-IletepOypr: Jlanb, 2022. — 204 c.

5. Kysnerjora T. A. O6mas 6uosorus: yuebHoe mocobue gns CITO / T. A. Ky3Herosa, U.
A. BaxkeHoBa. — 2e u3f.,crep. — CankTt-IletepOypr: Jlanb, 2021. — 144 c.

6. Kyprys P. B.T'eHeTrKa ue/ioBeKa C OCHOBAaMHM MeWI[MHCKOW TEeHeTHKU: yuebOHOe
nocobue gy CITO / P. B. Kyprys, H. B. KuceneBa. — 4e u3g., crep. — Cankr-IlerepOypr: JlaHb,
2023. — 176 c.

7. Jleonosa I'. T'. Buosorusi: yue6Hoe rocobue anst CITIO /T'. T'. JleoHOBa. — 2e w3, CTep.
— Camnkr-Iletepbypr: Jlanp,2023. — 172 c.

8. IlaBnoBa, E. . Okosorusi: yueOHUK U MPAKTHUKYM [Jisi CpeJHero mpodecCUoHaTBHOTO
obpaszoanus / E. U. [1aBnosa, B. K. HoBukoB. — MockBa: V3garensctBo «FHOpaiit», 2022. —
190 c;

9. ITaceunnk B.B., Kamenckuii A.A., PybijoB A.M. u apyrue Buonorus / Ilog pen.
[MTaceunuka B.B. AkironepHoe o61ectBo «M3aatensctBo «IIpocBeijerne». — 2024, — 272 c.

10. ITonomeeBa O. A. PU3UKO-XUMHUUYECKME METOAbl MCCAe[0BaHWS W TeXHUKa
nabopaTopHbIxX paboT: yue6Hoe rocobue st CITO / O. A. TTonomeeBa. — 4e u3f.,crep. — CaHKT-
[TetepOypr: Jlanb, 2023. — 108 c.

11. Teinop . buonorus: B 3 1. T. 3/ [. Teinop, H. I'pun, Y. CrayT; noz pea. P. Conepa;
niep. 3-ro aHr/1. u3g. — 14-e uzg. — M. : Jlaboparopusi 3HaHuMi, 2022. — 451 ¢

12. Teiinop . Buonorus: B 3-x ToMax. — M.: Jlaboparopwus 3Hanwmi, 2021. — 2021 c.

13. TepemoB A.B., IletpocoBa P.A. buonorus. buosornueckue cCUCTeMbI U TIPOLIECCHI //
OO011ecTBO € orpaHUUYeHHON 0TBeTCTBeHHOCThIO «IOL] MHeMo3uHa». — 2024. — 399 c.

14. TynskoBa O. B. Buosorus. YuebHoe mocobue. — M.: [Iupektmesnua ITabaviivHr,
2020. — 450 c.
15. TynskoBa O. B. M36paHHbie Borpockl o01ieit 6uosnoruu. YuebHoe rocobue. — M.:

HOupextmenua [Tabnummunr, 2020. — 147 c.

3.2.2. OcHOBHbIE 3/IEKTPOHHbIE U3/aHUA

1. http://www.eco.nw.ru- BHelkosibHasi 9KOJIOTUS;

2. http://college.ru/biologiya/- Bronorusi B OTKpbITOM KOJI/IefiKe

3. http://webelements.narod.ru - WebElements: oHmaliH-CIIPaBOUHUK XUMHUUYECKUX
3/71eMEHTOB

4. http://all-met.narod.ru - 3aHrMaTesibHasi brosiorusi: Bce o MeTaniax

3.2.3. lono/IHUTe/IbHbIe HCTOYHUKHU



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



https://resh.edu.ru/

MuHUCTEepPCTBO HayKHU | BhIcuIero oOpa3oBaHus Poccuiickoit ®enepayuu

depepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOe YUPeKAeHHe BBICIIIETO
obpa3oBaHUs

«CeBepo-KaBkasckuii defiepanbHblii YHUBEPCUTET»

Kosnemk KpeaTUBHBIX UHyCTpUi B . CTaBporose

METOJUYECKUE YKA3AHUA

K JlabopaTopHbIM paboTam

10 JUCLUTUIUHE OYII.08 buosiorus

IMpodeccus 54.01.20 I'paduueckuii ausaiiHep

®opma obyueHUsT OuHast

CraBponoJib, 2026 T.



Metoayueckre yKa3aHuUsi K JlabopaToOpHBIM — 3aHATUSIM  001ieoO6pa3oBaTeIbHOM
mucturuiael OYTI1.08 Buosorust coctaBieHsl B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC CIIO u
Tipe/iHa3HAueHsbI /J1s CTY/IeHTOB, o0yuaromuxcs o rnpodeccru 54.01.20 I'paduueckuii ausaiiHep.

MeTonueckre yKa3aHust pa3paboTaHbI:
1. l'oppeeBa A.b., npernogaBatens Kosuiemka CK®Y B ropoge CraBporiosne
2. CrosnisipoBa A.C., niperiofiaBartesib Kosuiegxa CK®Y B ropoge Crasporosie



1. ITosscHUTE/ILHAA 3alIMCKa

[laHHBIE METOAWYeCKHe YKa3aHHWs TpeJHa3HAYal0TCs [Jisl OKa3aHWsI TIOMOIIU CTY/IeHTaM B
BBITIOJTHEHUH 7Tab0paTOPHBIX paboT 1o yuebHOM AucHUTIHe «bBrosorus».

B xope nabopatopHbIx paboT, Kak 0fHOM U3 ()OPM CUCTeMaTUYeCKUX YUeOHBIX 3aHSITHH,
oOyuatoryecsi mpuoOpeTaoT HeoOXOJUMble YMEHUsT M HaBBIKK 10 TOMY WM WHOMY paszeny
M3yuaeMol JUCLUITUHbI

OO6mue e 1ab0paTOPHOTO 3aHSATHSI CBOJSATCS K 3aKPeTIeHH 0 TeOPeTHUeCKUX 3HaHUM,
Oosee TTyOOKOMY OCBOEHHMIO YyKe WMEIOIMXC y O00yJaroumxcss yMeHWHd W HaBBIKOB U
nproOpeTeHUI0 HOBBIX YMEHM UM HaBLIKOB, HEOOXOAUMBIX UM [i/Isl OCYLeCTB/IeHUs CBOei
npoeCCOHANIbHOU  /IeITE/TIBHOCTH W COCTAaBJISIONIMX KBaTM(UKAIIMOHHbIe TpeOOBaHUS K
CTeLManCTy.

OCHOBHBIMU 3a/layaMu 1abopaTOPHBIX paboT SIBJISFOTCS:

* yriay6sieHre TeopeTHUYeCcKOi U MPaKTHUYeCKO# MO/Ar0TOBKHY;

* ipub/IKeHre yueGHOTO Tpoliecca K peabHbIM yC/I0BUSIM PaboThl TeXHUKA;

* pa3BUTHE MHULMATUBbBI M CAMOCTOSITE/IbHOCTH 00YYalOIMXCsl BO BPeMs BHITIOTHEHHSI UMU
TpaKTUYeCKUX 3aHSITUM.

JlabopaTopHble paboThl CrpyNIMpPOBaHbI MO TeMaM IpPOrpaMMbl Kypca UM COZepskaT
pPeKOMeH/IaliiM TI0 BBINOJHEHUIO 3a/laHui, 3a/jaud, KOHTPOJIbHbIE BOIIPOCHI /ISl MPOBeJeHHs
71ab0paToOpHBIX PaboT.



Pa3pen 1. Knerka — cTpyKTypHO-()yHKIIOHA/IbHAA eUHUIIA )KUBOT'0
Tema 1.2. CTpyKTypHO-(pyHKI[HOHA/IbHAs OPraHU3anysa KI1eToK

JlaboparopHasi pa6ora Ne 1 mo Teme: «/I3yueHHe CTPOEHHSI PAaCTHTEJILHON H
JKMBOTHOM KJIETKH 110/ MUKPOCKOIIOM»

Ilesb paboThI: 03HAKOMUTBLCS C 0COOEHHOCTSIMU CTPOEHHST KJIETOK PACTeHHUH 1 )KUBOTHBIX
OpraHM3MOB, NTOKa3aTh NPUHLIMITMAIbHOEe eJMHCTBO UX CTPOEHUS.

IIpuoGperaembie yMeHHUsI U HABBIKH:

- OcymecTBsSTh PoheCcCUOHANMBbHYIO AeATebHOCTb B YC/IOBUSX OOHOB/IEHUS €€ Liesiei,
COJieprKaHusl, CMeHbI TEXHOJIOTHI;

- TIprobOpecT HaBLIKM JlabopaTOpHOH paboThl, ChopMUpPOBATE 3HaHUST 00 0COOEHHOCTSIX
CTPOEHMS pa3HbIX TUIOB KJIETOK

OOopyoBaHHe: KOXKWL[Aa UYelTyd JIYKOBULIbI, STHTe/Ha/lbHble KJIETKH U3 TIOJ0CTU pTa
yesioBeKa, MMKPOCKOII, YaiiHasi JI0’KeuKa, [IOKPOBHOE U Mpe/IMeTHOe CTeK/1a, CHHUE UepHU/Ia, UOJ,
TeTpajb, Pyuka, NPOCTON KapaHzalll, JuHeiika. PaboTa BbINO/HsETCS 10 BapyHaHTaM, KOTOpbIe
HasHayvaerT IperojasaTe’b.

IIpoo/DKUTe/IbHOCTD 3aHATHUA: 2 Yaca.

ITopsifoK U MeTOAMKA BbINO/THEeHHUS 3a/laHUH:

1. OTpenuTe OT YellyH JTYKOBULbI KyCOUeK MOKPbIBatOILlel eé KOXKULIbI U TIOMeCTUTe ero
Ha [peJMeTHOe CTeKJIO.

2. Hanecwute KaresnbKy c/1aboro BoJHOTO pacTBopa Ho/ja Ha miperiapaT. Hakpoiite ripernapar
TIOKPOBHBIM CTEKJIOM.

3. CHUMUTe YaliHOU JIOJKeYKOU HEMHOTO CJIM3U C BHYTPEHHEeU CTOPOHBI 1IleKH.

4. TlomecTuTe C/IM3b HA TIpeJMETHOE CTEKI0 U TOJKpachTe pa30aB/ieHHBIMH B BOJE
CUHUMHU uepHU1amMu. HakpoiiTe rperniapaT MOKPOBHBIM CTEK/IOM.

5. PaccmoTpuTe 06a mperiapara 1oz, MUKPOCKOTIOM.

6. Pe3ynbTaTel cpaBHeHus 3aHecuTe B Tabmuiyy 1 u 2.

7. Crenaiite BBIBOJI O TIPOZIeJIAaHHOM pabore.

Bapuanr Ne 1

Tabnwuia 1 - Cxo/JCTBa U OT/IMYMS PACTUTE/ILHOU U )KUBOTHOM KJIETKH

CxoacTBa OTtanunsa

Bapuant Ne 2
Tabnwmiia 2 - CpaBHUTe/TbHAS XapaKTePUCTUKA PACTUTE/TLHON Y )KUBOTHOW K/TETKI»

Knerku MuTomiasm fAapo | ILlnoTHasi KjieTOUHast IlnacTupabl
a CTeHKa
PacturensHas
JKuBoTHas

B xoze mpoBefeHusi 1abopaTOpHOW PabOTHI CTY/EHT [JO/DKEH HayuyuThCs: paboTaTh C
MHKPOCKOTIOM M W3TOTOBJ/IATh TIperapaThl; CBSI3bIBaTb (YHKIMM OPTaHOWOB KIIETKU C
(U3HO0IOrMUECKUMH TIPOLIECCaMM, TIPOTEKAIOLUMU B Hel; CaMOCTOSITe/IbHO M3ydaThb CTPOEHHE
K/IETKH; BJIa/IeTh TEPMUHOJIOTHEH TEMBI.




Odopmnenue oTuera:

OTuer [0/KeH CoZleprKaTh:

1. Ha3BaHMe TeMbI IPaKTUUECKOM PabOTHI;

2. lens paboTe;

3. BrinosiHeHHbIe IPaKTUUECKHe 3aJjaHus

4. 3akroueHue (BLIBOABI 110 MPAKTHUECKOU pabore).

OcHOBHBIE HCTOYHUKYU UH()OPMALINU:

1. KoHcnekT nekuuy;

2. KorcrantuHoB B. M. O6rrias 6uosorus : yuebnuk asst CITIO B. M. KoHcTaHTHHOB, A.
I'. Pe3anoB, E.O.®aneeBa; no pey. B.M.KoHcrantuHoBa. — 5-e usf., crep. — M. :
N3parenbckuii LieHTp << Akajemusi>>, 2008. — 256 c.

3. Ky3neroBa T. A. O6ias 6vonorus : yue6Hoe nocobue s CITO / T. A. Ky3Heriosa, U.
A. BaxxeHoBa. — 2e u3f.,ctep. — CaHkT-ITeTepOypr : Jlanb, 2021. — 144.

Tema 1.5. )KusHeHHbIN UK/ KJIeTKU. MuTo3. Meiio3

JIaboparopHas padora Ne 2 mo Teme: «JKH3HeHHBIH LUK/ K/IeTKH. MuT03. Meiio3».

Ilenp pa6orbi: [103HAaKOMUTBCS C OCHOBHBIMH TpouieccaMd Mwuto3a u Meiio3a.
HayuuThbca pemiath TUIIOBbIE 33/1aUH 110 AAHHOM TeMe.

IIpuobpeTaembie yMeHHUsI U HABBIKH:

- Ocy1ecTB/sTh NMPoheCcCUOHANBHYIO JeITelTbHOCTb B YCIOBUSIX OOHOB/IEHUS eé 1iesiei,
COJiep’KaHusi, CMeHbI TEXHOJIOTHH;

- [IprobpecTy HaBLIKK JlabopaTOpHOL paboThl, CHOPMHUPOBAThL 3HAHUS 00 0COOEHHOCTX
MUTOTAYECKOTO U MEHOTUUECKOTO Jle/IEHUM.

ITpopo/KUTETIBHOCTD 3aHATHA: 2 Yaca.

ITopsaj0K U MeTo/JUKa BbITIO/THEHUS 3aJiaHUI:

3agaua Nel.

XPOMOCOMHBIM HAabOp COMaTHYeCKMX KJIETOK pPeYHOro paka paBeH 116. Ompegenvre
XPOMOCOMHBIY Habop u umciio mosiekys1 JJHK B ofHOM U3 K/1eToK B rpoda3e MUTO3a, B MeTadasze
MuTO3a U Tesiodasze Mmutosa. [TosicHUTe, Kakue TPOLeCChl TPOUCXOJAT B 3TH MePUOAbI U KaK OHU
B/IUAIOT Ha u3MeHeHue uncia JHK u xpomocom.

3agaua Ne2,

O6mast macca monekyn JHK B 46 xpoMocoMax sijpa COMaTU4YeCKOM KJIETKH UYeoBeKa
cocrassiszeT 6°10-9 mr. Ompeznenure, yueMy paBHa macca Bcex MoJjiekysa [JHK B gapax B KOHLe
uHTepdaskbl, KOoHLe Tesodasbl Melio3a I u Tenodassl Meiio3a II. OTBeT nosicHUTe.

3agaua Ne3.

XpoMoCcOMHBIN HabOp COMaTHUeCKMX K/IeTOK IIIeHWlbl paBeH 28. Ompezenure
XPOMOCOMHBIN Habop u uncio mosiekyn JJHK B KieTkax ceMsi3adyaTtka riepe] HauaaioM mMelio3a, B
KoHIle Tesodasbl Metio3a 1 u Tesodasbl Metio3a 2. OObACHUTe, KaKue MPOLeCChl MPOUCXOASAT B
3TU MepUO/bl M KaK OHU BIUSIOT Ha u3MeHeHus ynciaa JHK u xpomocom.

3agaua Ne4.

B ksieTkax ofjHOTO U3 BUZOB IMILEHULbI COAEPXUTCSA 28 xpomocoM. Oripejenure 4nc/Io
xpomocoM U MosieKys1 TIHK nipy 06pa3oBaHuM Mbliblie B TEIUMHKE Ha CTafusix rpodasbl Melio3a
1, mpodasel 2 u Tesiodasbl Meiio3a 2. OObSICHUTE M0/TyueHHbIe pe3y/bTaThl.

3) B koHue Tenogasbl 2 4UCI0 XPOMOCOM paBHO 14(0fZHOXpOMAaTHHbIE XPOMOCOMBI),
yurcao mosiekyn JJHK paBHO Toxe 14.

3agaua Neb.



XpoMoCcOMHBI HabOp COMaTHMUeCcKMX K/IeTOK IIeHWlbl paBeH 28. Ompezenure
XPOMOCOMHBIN Habop u uncio mosekysn JJHK B ofHOM 13 KIeTOK ceMsi3ayaTka Tepesi Hauaaom
Mel03a, B aHadaze Meiio3a I u aHadaze meirio3a I1. OObsaCcHUTe, KaKHe TIPOIeCChl TIPOUCXO/AT B
3TU INepUO/bl U KaK OHU BJIMAIOT Ha u3MeHeHue yuciaa JJHK 1 xpomocom.

3agaua Neb.

B kneTkax sHp0cnepma ceMsH iy 21 xpomocoma. Kak M3MeHUTCS UriC/io XpOMOCOM U
mosiekyn JTHK B koHile Tesmodassl Meiio3al ¥ Melio3a2 1o cpaBHeHHIO C MHTepdasoil y 3Toro
opranusMa? OTBeT MOSICHUTE.

3agaua Ne7.

Kakoii xpoMocoMHbIM Habop XapakTepeH [Jisi K/IeTOK 3apo/blllia U 3H/0CTiepMa CeMeHH,
JIUCTHEB 1[BETKOBOTO pacteHust. OObSICHUTE pe3y/bTaT B KaX/OM CIyJae.

Odopmnenue oTuera:

OTueT [JO/KeH CoJieprKaTh:

1. Ha3BaHue TeMbl MPaKTUUECKOW pabOThI;

2. Tlenw paboTsr;

3. DBrinosnHeHHbIe pakTUYeCcKue 3a/1aHus

4. 3akmoueHue (BBIBOABI 0 TTPAKTHUECKOH pabore).

OcHoBHbIe HCTOYHUKYU UH(OpMaLIMU:

1. KoHCIIeKT nekuuu;

2. KoncrantuHoB B. M. O61jas 6uonorus : yuebnuk s CITIO B. M. KoHcTaHTHHOB, A.
I'. Pe3anos, E.O.®azeeBa; no pes. B.M.KoHcranTuHOBa. — 5-e usf., crep. — M. :
N3parensckuil neHTp << Akagemus >, 2008. — 256 c.

3. Kysnerjora T. A. O6iias 6uosorus : yue6Hoe nocobue gyt CITO / T. A. Ky3HnelioBa, .
A. BakeHoBa. — 2e u3f.,crep. — CaHkT-IleTepOypr : Jlanb, 2021. — 144.

Pa3fien 2. CtpoeHue ¥ GyHKIMM OpraHusMa
Tema 2.3. OHTOreHe3 pacTeHMi, )KMBOTHBIX U Ue/I0BeKa

JIabopaTopHas pabora Ne 3 mo Teme: « OHTOreHe3 pacTeHHMH, )KNBOTHBIX U Ye/I0BeKa»

Ilesb paboThI: MO3HAKOMUTLCS C SMOPHOHAIBHBIMY /10Ka3aTeIbCTBAMU
3BOJIOLIMY OPraHUYeCKOro MUpa.

IIpuoGperaembie yMeHHS M HABBIKH:

- OcymecTBsTh IPO(heCCUOHANMBHYIO AeATebHOCTb B YC/IOBUSX OOHOB/IEHUS €€ Liesiei,
coZiep>KaHusi, CMEHbI TEXHOJIOTUH;

- IIproOpecTty HaBLIKM JlabopaTopHOI paboThl, chopMUpOBaTE 3HaHUST 00 0COOEHHOCTSIX
OHTOreHe3a )XUBbIX OPraHU3MOB.

IIpoo/mKUTeTbHOCTD 3aHATHUA: 2 Yaca.

ITopsaok U MeTo/jUKa BbITIO/THEHUS 3aJaHUH:

3aganue 1. PaccmotpeTs puc. 3.1 - OMOpHOHa/IbHOe pa3BUTHE TI03BOHOUHBIX KUBOTHBIX.

3apanue 2. BpIABUTH uepThl CXO/CTBa 3apO/bIllel uesioBeKa U JpYruxX MO3BOHOYHBIX.



Puiba Canamannpa Yepenaxa Kpsica Yenosek

PucyHok 3.1 — OMOproHanbHOe pa3BUTHe TIO3BOHOUHBIX )KUBOTHBIX
3apanme 3. 3aronHUTH Tabuily 3.1, yIUThIBasi CTaIUI0 Pa3BUTHSI.
Tabmmia 3.1 - OcobeHHOCTH SMOpHOTreHe3a

O0BeKT U3yyeHne CxopacTBa Paznunuus

Priba

Penrtunuga

Kpeica

YesoBek

Odopmnenue oTuera:

OTueT [0/DKeH cofieprKaTh:

1. Ha3BaHMe TeMbI IPaKTHUUECKOM PabOTHI;

2. lens paboTer;

3. BrinosiHeHHbIE IPaKTUUECKHe 3aJjaHUS

4. 3aksoueHue (BBIBOJBI 110 MTPAKTUUECKOH pabore).

OcCHOBHbIe HCTOYHMKH UH(OPMaIUHU:

1. KoHcnekT nekuuy;

2. KorcraatuHoB B. M. O6rrias 6uosorus : yuebnuk assi CI1IO B. M. KoHcTaHTHHOB, A.
I'. Pe3anoB, E.O.®azeeBa; no pey. B.M.KoHcrantuHoBa. — 5-e usf., crep. — M. :
N3parenbckuii LieHTp << Akagemusi>>, 2008. — 256 c.

3. Ky3neroBa T. A. O6ias 6uvonorus : yuebHoe nocobue s CITO / T. A. Ky3Heriosa, 1.
A. BaxxeHoBa. — 2e u3f.,crep. — Caskr-IletepOypr : Jlanb, 2021. — 144.




CrHCOK 0CHOBHOI U JIOTIO/IHUTE/ILHOM JTUTepaTypbl

1. Buonorus uesnoBeka : yueOHUK fyis1 By30B / B. . Makcumos, B. A. Ocranenko, B. [I.
®omuHa, T. B. Mnnonurosa ; nox pepakuuen B. V. MakcumoBa. — 2e u3g.,ctep. — CaHKT-
[TetepOypr : Jlans, 2023. — 364 c.

2. Bacunnena E. E. I'eHeTHKa ye/ioBeKa C OCHOBaMHU MeAMIIMHCKOMN reHeTUKH. [Tocobue mo
pelieHuto 3aziau : yuebHoe mocobue g CITO / E. E. BacunbeBa. — 6e u3g.,crep. — CaHKT-
[Tetepbypr : Jlanb, 2024. — 92 c.

3. Epemuenko, O. 3. Buosorus: yuenve o 6uocdepe: yueOHOoe mocobue st CpeHEro
npodeccroranbHOro obpaszoBanus / O. 3. Epemuenko. — 3-e u3f., mepepab. u gomn. — Mockasa :
W3parensctBo FOpaiir, 2022. — 236 c.

4. Kapennna K. A. AcummeTpuss Mo3ra W MaTepHUHCKO-/IeTCKHe B3aUMOOTHOLIEHUS
mnekonurarolux: MoHorpagus / K. A. KapenuHa, A. H. I'unes, E. b. Manaimmues. — 2e u3p,.,
crep. — Cankr-IletepOypr :Jlanb, 2022. — 204 c.

5. Kysnerjora T. A. Obijast 6uonorus : yuebHoe nmocobue gy CITO / T. A. Ky3Heriosa, U.
A. BaxxeHoBa. — 2e u3f.,crep. — CaHkT-IletepOypr : JlaHb, 2021. — 144 c.

6. Kypry3 P. B.T'eHeTvka 4Ye/ioBeKa C OCHOBAaMM MeAUIIMHCKON T'eHETUKH : ydeOHOe
nocobue st CITO / P. B. Kyprys,H. B. KuceneBa. — 4e u3g., crep. — Cankr-IletepOypr :JlaHb,
2023. — 176 c.

7. Jleonosa I'. T'. Buosorusi: yue6Hoe rocobue anst CITIO /T'. T'. JleoHOBa. — 2e w3, CTep.
— Camnkr-IletepOypr : Jlans,2023. — 172 c.

8. IlaBnoBa, E. . Okosorusi: yueOHUK U MPAKTHUKYM [Jisi CpeJHero mpodecCUoHaTBHOTO
obpaszoanwus / E. U. I1aBnoBa, B. K. HoBukoB. — Mocksa : M3garenscrBo FOpaiit, 2022. — 190
G

9. Maceunnk B.B., KameHckuii A.A., PyouoB A.M. u gpyrue buosorus / ITloxm pen.
[MTaceunuka B.B. AkironepHoe o61ectBo «M3aatensctBo «IIpocBeijerne». — 2024, — 272 c.

10. ITonomeeBa O. A. PU3UKO-XUMHUUYECKME METOAbl MCCAe[0BaHWS W TeXHUKa
naboparopHbix pabort : yuebHoe mocobue aysi CITO / O. A. TlonomeeBa. — 4e u3g.,crep. —
Cankr-ITetep0Oypr : Jlanb, 2023. — 108 c.

11. Teiinop . buonorusi: 8 3 1. T. 3/ [. Teunop, H. I'pun, Y. CrayT ; nog pea. P. Conepa ;
niep. 3-ro aHr/1. u3g. — 14-e uzg. — M. : Jlaboparopusi 3HaHuMi, 2022. — 451 ¢

12. Teiinop . Buonorus: B 3-x ToMax. — M.: Jlaboparopwus 3Hanwmi, 2021. — 2021 c.

13. TepemoB A.B., IletpocoBa P.A. buonorus. buosornueckue cCUCTeMbI U TIPOLIECCHI //
OO011ecTBO € orpaHUUYeHHON 0TBeTCTBeHHOCThIO «IOL] MHeMo3uHa». — 2024. — 399 c.

14. TynskoBa O. B. Buosorus. YuebHoe mocobue. — M.: [Iupektmesnua ITabaviivHr,
2020. — 450 c.
15. TynskoBa O. B. M36paHHbie Borpockl o01ieit 6uosnoruu. YuebHoe rocobue. — M.:

HOupextmenua [Tabnummunr, 2020. — 147 c.

3.2.2. OcHOBHBbIE 3/IEKTPOHHbIE U3/aHUA

1. http://www.eco.nw.ru- BHelkosbHasi 9K0JIOTUS;

2. http://college.ru/biologiya/- bronorusi B OTKpbITOM KOJI/Iefi>Ke

3. http://webelements.narod.ru - WebElements: oHlaliH-CIIPaBOUHUK XUMHUUYECKUX
3/1eMEeHTOB

4. http://all-met.narod.ru - 3aHrMaTeibHasi brosiorusi: Bce o MeTaiax

3.2.3. /lono/iHMTEe/TIbHbIE UCTOUHUKU

1. https://infourok.ru/

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