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IlosicHUTEALHAS 3AIIHCKA

Pabouas mporpaMma no yue6HoMy npeaMmery «buonorus» Ha 2021/22 ygeGHBii rog 1Jis
obygatrommxcs 9-ro knacca MBOY COIII Ne 1 paspabotana B COOTBETCTBHH ¢ TpeOOBaHUIMH
CIIEAYIOMUX JOKYMEHTOB:

1.

®epepanpHbiii 3akoH "O6 obpazosannu B Pocchiickoit @enepaimm» ot 29.12.2012 Ne 273-
O3 (¢ u3MEeHEHHAMH M JOTIONHEHMAMH) (4acTh 2, cTathi 12, 16);

DeneparbHbIM KOMIIOHEHTOM TI'OCYJapCTBEHHOro 00pa3oBaTeNIbHOIO CTaHAapTa OCHOBHOIO
obmero o6pa3zoBanus // MunuctepcTBo o6pa3oBanus u Hayku P®. - M., 2012;

IIpukas Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yreepxaenun [lopsnka opraHnu3auyu
U OCYIIECTRICHHA 06pa30BaTENbHOM HNEATENHHOCTH IO OCHOBHBIM 00IIeo0pa3oBaTe/IbHBIM
nporpaMmaM — 00pa30BaTe/IbHBIM IIPOrpaMMaM HadaJlbHOro o0Iero, OCHOBHOTO OOIIEro H
cpenHero obuero o6pasoBaHus» (pacIpoCTpaHAeTCs Ha IPaBOOTHOMEHHUA ¢ 1 ceHTa6ps 2021
roza);

Meroaudeckue peKOMEHZALMM IO peaju3alui 00pa3oBaTENbHBIX MMPOrpaMM HAaYyajbHOIo
o6mero, OCHOBHOTO 001ero, cpefHero obmero o6pa3oBaHusA, 0O6pa3oBaTeNIbHBIX MPOrpaMM
cpenHero mpogeccHOHaNbHOro o6pa3oBaHHA M HONONHHUTENBHBIX 06IEeo6pa3oBaTeIbHBIX
IIpOrpaMM C NMPUMEHEHHEM JJIEKTPOHHOTO O0y4yeHMsA M JUCTAHLMOHHBIX OGpa3oBaTENbHBIX
texHonoru# (ITucemo Murmcrepera npocsewetus PO or 19 mapra 2020 Ne I'1-39/04 «O
HalpaBJIEHHH METOINYECKHX PEKOMEHaLHID);

IpumepHas ocHOBHas oOpa3oBaTelbHas mporpaMma cpefHero ofmero oOpa3oBaHHA
(porokon ot 28.06.2016. Ne2/16-3);

OcHoBHas 0bpa3oBaTesibHas IporpaMMma cpequero obuero obpasosanns  MBOY «Cpennas
obmeobpasoarenbHas mkona Nel» r. Mudypuscka Tam6oBckoii obnacty;

VueGHbiii mnad MBOY «Cpennss obmeobpasoBarenbHas mkona Nel» r. MuuypHHCKa
Tam60BcKoit 0bIacTH;

IMonoxxenne o pa3paGoTKe M yTBEPKIEHHH pabouMx mporpamM, y4eOHBIX INpPEIMETOB B
cootBercTBHM C TpeGopaHuaMu PDI'OC obmero obpazopanus B MBOVY «Cpennss
obmeobpa3opatenbHas mkona Nel» r. Mudypuncka Tam6oBckoii obnactu;

Pa6ouas nporpamma i 9 xnacca B.B. TTaceunnka «bnonorus»

YaebHO-MeTOAHIECKOE OOecnieueHHE 00pa30BaTEILHOrO IPoNIEcea

ABTOpBI Ha3zpanmne I'on | A3pareancTBo
H3aHHSA

s yaurens

IMaceunuk B.B., buonorus. Y4ue6HUK. 9 Ki1acc, 2020 |IIpoceemenue
Kamencknii A.A., orocC
HIsenoB I'.T",,
Tanonrok 3.I'.




2 IBenos I'.T"., buonorus. Meromnueckoe 2020 |IIpoceemenune
INaceqnuk B.B. nocobue

18 obyqaromuxcs

1 IMaceunuk B.B., Buonorus. Yuebuuk. 9 xmacc 2020 | IIpocemenue
Kamenckuii A.A.,
IIsenos I'.T",,
Ianmonrok 3.T.

JlaHHas nporpaMma paccurTaHa Ha oquH roj. O6Imee yucIo yaeOHBIX YacoB B 9-M Kiacce —
70 (2 waca B HEAEO).

Ilnanupyemble 06pa3oBaTejbHbIE Pe3y/IbTAThI OCBOCHHS YI€GHOI0 MpeaMeTa
«bnosoras» B 9-M Ki1acce

OOby4aromuiicst HAYIUTCA:

e BEIIEIIATH CYIIECTBEHHBIE IPU3HAKH
GHOJIOrHYeCKHX 0OBEKTOB (BHJIA,
3KOCHCTEMEI, 6Hocdephl) 1
IPOLIECCOB, XapaKTEPHBIX AJIS

II peamM BIE COOOIIIECTB XXMBHIX OpPraHu3MoB,

e apryMeHTHpPOBATh, IPHBOANTH
JI0Ka3aTeabCTBA HEOOXOMMOCTH
3aIIUTHI OKPYXKAIOLIEH CPEIBI;

e apPryMEHTHPOBATh, IPHBOJHUTH
JI0Ka3aTeNIbCTBA 3aBUCHMOCTH
3JI0pOBBS YEJIOBEKA OT COCTOSIHHS

OKpYKaIOLIEH CPEIIBI;




¢ OCYWIECTBIATH KJIACCH(PUKAIIHIO
6uonorudeckux oObEKTOB Ha OCHOBE
ONpeneNeHus UX IPUHANJIEAKHOCTH K
OIIpENENIEHHOM CHCTEMATUIECKOH

rpyne;

* PAcKphIBAaTh pOJb OMOJIOTHH B
IPaKTHYECKOH AeATeTHOCTH
moze#H; posib GHOIOrAYeCKUX
00BEKTOB B IPUPOJE U KU3HU
YeJIoBeKa; 3HAUCHHE
6uooruYecKoro pazHooOpazus s
coxpaneHus Ouoctepsr;

¢ OOBACHATEH OOIIHOCTH
IIPOMCXOXKIACHAA U 3BOIOLAU
OpraHU3MOB Ha OCHOBE
COITOCTABJICHHA OCOOEHHOCTEH X
CTpOEHHUS U HYHKIIUOHUPOBAHUS;

s OOBICHITH MEXAHHU3MBI
HACJIEICTBEHHOCTH H H3AMEHYHBOCTH,
BO3HHKHOBEHHS
IIPHCIIOCOOIEHHOCTH, IIPOIIECC
BHZI000pa3oBaHus;

e pa3MYaTh 10 BHEITHEMY BHIY,
CXeMaM H OIIHCAHUAM peabHbIe
OHoNornYeckue 0O BEKTH HITH HX
1300paxkeHusl, BEISBIISASL
OTJIMYHTETBHBIE IPA3HAKH
OMoIOrnYecKux OOBEKTOB;

e CpaBHMBATh OHOJIOTHUECKUE
O0OBEKTHI, IIPOLIECCHI; ENATh BEIBOJIBI
H YMO3aKJTIOUE€HHUsI Ha OCHOBE
CpaBHEHHS;

e YCTaHABJIHMBAaTh B3aHMOCBSI3H MEXIY
0COGEHHOCTAMHU CTPOCHHUSA H
(GYHKIIMSIMH OpraHOB H CHCTEM




OpraHoB;

¢ HCIOJIB30BATh METOMBI
Ouonorudeckoi Hayku: HaGMIOIaTh U
OIIUCBIBAaTh OHOJOTHYECKUE OOBEKTHI
1 NPOIECCH]; CTABUTH
GuosIOrHYecKue SKCIEPUMEHTEI B
OOBSICHATD MX PE3YNBTATHI;

e 3HATh H QPTYMCHTHPOBATH OCHOBHBIC
HnpaBAJia IIOBEACHHUA B IPAPOIC,
AHAIIN3HPOBATE K OLICHUBATH
ITOCJICACTBHA A€ATCIPHOCTH
YE€IIOBEKA B IIPEPOJC;

e ONKCHIBATH U UCIIOJIE30BATh IPHEMBI
BBIPAIIMBaHHS ¥ Pa3MHOXKEHHUSA
KyJBTYPHBIX pacT€HHH H JOMAITHUX
XHUBOTHBIX, YX0/Ia 32 HUIMH B
arporieHo3ax;

e HaXOIWUThH B yUeOHOMH, HAy4HO-
MOMYJIAPHOM JIUTEpATYpE, HHTEPHET-
pecypcax HH(OPMAIIHIO O )KUBOH
npupoae, oopMIATE €€ B BHIE
MTHCEMEHHBIX COOOIIEHMI, TOKIIAN0B,
pedeparos;

e 3HaTh H cOOMOATh MpaBUIIa paboThl
B KabuHeTe 6HONIOrHy.

OOyualoUMiics MOTyIUT BO3MOXKHOCTD
HAyYHTHCS:

e IIOHMMATH SKOJOTHYECKHE
IpoOJIEMBI, BOSHHKAIOIIHE B
YCIIOBHSX HEPallHOHAIBHOTO
IPUPOIONOIB30BAHHS, H IIyTH
peIneHus 3TUX npobueM;




aHATM3HPOBATh H OICHHBATh
IIEJIEBBIE H CMBICTIOBBIE YCTAHOBKH B
CBOHMX JEHCTBHUIX H IIOCTYHKaX IO
OTHOIIECHHIO K 3J0POBBIO CBOEMY U
OKPY>KalOLIUX, MOCICACTBUA
BIMSHUSA (aKTOPOB PHUCKA Ha
3I0OPOBBE YEIOBEKA;

HaXOJUTh HHPOPMAIIHIO IO
BoIpocaM obmiei OHOIOTHH B
HayYHO-IIOITYJIAPHOH JIMTEpaType,
CIEeNUATH3UPOBAHHEIX
OGHOJIOTHYECKUX CIIOBApAX,
CIpaBOYHHKAX, HHTEPHET pecypcax,
aHaTM3UPOBATh U OLIEHUBATH €€,
IepEeBOAUTH U3 OAHOH (OPMEI B

APYTYI0;

OPHEHTHPOBATHCA B CHCTEME
MOPAJIbHBIX HOPM H IIEHHOCTEH 10
OTHOIIEHHIO K 00BEKTaM XHUBOMH
IPUPOILI, COOCTBEHHOMY 3I0POBBIO
¥ 370POBBIO IPYTHX JHONEH
(mpu3HaHKMe BHICOKOMN IEHHOCTH
JKH3HH BO BCEX €€ MPOABICHUSX,
SKOJIOTHYECKOE CO3HAHUE,
SMOIIMOHATBHO-IICHHOCTHOE
OTHOINEHHE K 00BEKTaM XKHBOK

TIPHPOJIEI);

c0o3JaBaTh COOCTBEHHbIE MACEMECHHBIE
H yCTHBIE COOOIMIEHHS O
COBpPEMEHHBIX IIpobieMax B 06J1aCTH
OGHOJIOTHH U OXpaHbI OKpYXaloleH
cpezibl Ha OCHOBE HECKOIBKHMX
HCTOYHUKOB HH(pOpMaIH,
COIIPOBOXKIATh BHICTYIIJICHHE
IIpe3eHTalueH, yIUThIBAs
0COOCHHOCTH ayAUTOPUH
CBEPCTHHKOB;

e paboTaTh B IPyIIE CBEPCTHUKOB IIPH




peIlICHHH NI03HABATENIbHBIX 3134,
CBSI3aHHEIX C TEOPETHIECKAMH H
IIPaKTHYECKUMHU IpobieMaMH B
o61acTH MOJIEKYJIIpPHOH GHONIOTHH,
TEHETHKH, DKOJIOTHH,
OHOTEXHOJIOTHH, METUIIMHEI H
OXpaHEI OKpyKaloIeH cpelbl,
IUIaHAPOBATh COBMECTHYIO
JEeSTEeNbHOCTh, YIUTHIBATh MHEHHE
OKPYXAIOIHX B aeKBaTHO
OILIEHUBATh COOCTBEHHEIH BKJIAJ B
JEATENbHOCTD IPYIIITbI

MeranpenmeTHeie

Perynsrusasie YV /I

¢ YMEHHE CAMOCTOSATENLHO ONPENEIATh
nem o6y4eHus, CTaBUTh |
($OopMyIHpOBaTh HOBHIE 3a/1a4H B
y4ebe 1 mo3HaBaTeNIbHON
JeSTEIBHOCTH, pa3BUBAaTh MOTHBHI H
HHTEPECH CBOEH MO3HABATELHOM
JeATEIbHOCTH;

e yMEHHE CAaMOCTOSATEJIHHO
IUTaHUPOBATH IMYTH JOCTHKEHUS
LeJei, B TOM 4Hcle
aIbTepHATHBHbIE, OCO3HAHHO
BEIOHpaTh Haubonee 3¢ pekTuBHBIE
CIOCOOHI pemieHus Y4eOHbIX U
MMO3HABATENbHBIX 33/1aY;

e yMEHHE COOTHOCHTBH CBOH AECHCTBHA C
IUTaHHPYEMBIMH pe3yIbTaTaMH,
OCYIIECTBIIATE KOHTPOJIb CBOEH
JIEATEFHOCTH B IIPOLIECCE
JOCTHXXEHHUA pe3yJIbTaTa,
OlIpeNIeNIATh CIIocOOk! IEHCTBHM B
paMKax IpeAIoXKEeHHBIX YCIOBHH H
TpeboBaHuUi, KOPPEKTHPOBATh CBOH
JEHCTBHS B COOTBETCTBHH C
H3MEHSIOMENCs CUTyallHeH;




¢ yYMEHHE OIICHUBATH IPAaBHUIIEHOCTD
BHINIOJTHEHUS yueOHOM 3a1a4H,
coOCTBEHHBIE BO3MOYKHOCTH €€
peIIeHus;

e BIIAJCHUEC OCHOBAMH CAaMOKOHTPOJIA,
CaMOOULICHKH, IIPUHATHS PEIEHAH H
OCYIIECTBIIEHUSA OCO3HAHHOTO
BbI6Opa B yue6HO# U
TI03HABATENILHOM JAeATEIILHOCTH.

IToznaBarensHrie YV /I:

e yMEHHE ONpPEeNeNIATh IOHATHS,
co3z1aBaTh 0600IeHNS,
yCTaHaBIMBaTh aHAJIOTHH,
KJIaCCH(HUITUPOBATS,
CaMOCTOSTENILHO BEIOMpAThH
OCHOBaHHS M KPUTEPHH IS
KJIaCCH(QUKAIHH, YCTaHABITHUBATh
IPHYHHHO-CIIEICTBEHHBIE CBA3H,
CTPOHTH JIOTHUECKOE PAaCCY)KICHHE,
YMO3aKJIlOYeHHe (HHAYKTHBHOE,
JeIyKTHBHOE, 10 aHANIOTHH) U
IeJIaTh BEIBOAEL;

e yYMEHHE CO3[aBaTh, IPUMEHATH U
IpeoOpa3oBEIBATH 3HAKH ¥ CUMBOJIE,
MOJIENTH B CXEMBI U1 PEIICHHUS
yd9eOHBIX H O3HABAaTENbHBIX 3a1a4;

e DKOJIOTHYECKOE MBIIIJICHHE, YMEHHE
IPUMEHSATH €70 B [I03HABATEIBHOH,
KOMMYHMKaTHBHOM, COITHaILHOMN
IpaKTUKe ¥ NpodeCCHOHATBHOR
OpHEHTaluH;

e MOTHBALlUA K OBJIAJICHUIO KYIbTYypOH




AKTHBHOT'O HCIIOJIL30BaHUA CJIOBapCﬁ
U JPYTAX MIOHUCKOBBIX CHCTEM.

Kommynunkatusaeie YY1

e YMCHHE OPraHM30BHIBAThH y4eOHOE
COTPYIHHYECTBO U COBMECTHYIO
JIEATENBHOCTD C YUUTENIEM H
CBEPCTHHKAaMH; paboTaTh
HMHAMBUIYAIBHO U B IpyIIIe:
HaxoIuTh o0Iee pemenue u
paspemarh KOHQIIHKTH Ha OCHOBE
COIIaCOBaHUA ITO3UIINH U yueTa
HHTEPECOB; GOPMYIHpPOBATH,
apryMeHTHpOBATh H OTCTAHBATh CBOE
MHEHHE;

¢ YMEHHE OCO3HAHHO HCIIOJIb30BaTh
peYeBBIC CPEACTBA B COOTBETCTBHH C
3a7a49eii KOMMYHUKALIUH I
BEIPQOKEHUS CBOUX 9yBCTB, MBICIICH H
OTpeOHOCTEH JUI IITAHUPOBAHUS H
PperyJsilidg CBOCH NEATENbHOCTH;
BJIaJICHHE YCTHOH ¥ MUCBMEHHOH
PeYbI0, MOHOJIOTHYECKOM
KOHTEKCTHOH peyYsblo;

e KOMIIETEHTHOCTH B 00JIaCTH
HCIIONIF30BaHAA HH(POPMAIMOHHO-
KOMMYHHMKAIJHOHHBIX TEXHOJIOTHH

JInuHOCTHEIE

e UYyBCTBO rOpAOCTH 32 POCCHACKYIO
OGHOIOTHYECKYIO HAYKY;

¢ OCO3HAaHHUE yYallUMHUCH, KaKHe
HOCIIEACTBHS A1 OKpYXKaroIel
Cpellbl MOXKET HMETh
paspymuTeabHas ACATeIbHOCTD
YeJIoBeKa, ¥ IIPOABJICHHE TOTOBHOCTH




K CaMOCTOSATEILHBIM IIOCTYIIKAM H
IeHCTBASM Ha 6J1aro mpHUpOIE];

* YMCHHC pCalIn30BBIBATH
TCOPECTHIYCCKHUE NNO3HAHUA B
IIOBCETHEBHOM KI3HH;

¢ TIOHMMaHHE 3HaA4YeHUs 0OyUeHuUs JUIs
TOBCEIHEBHOH JKU3HU U
OCO3HaHHOTO BhIOOpa nmpodeccuu;

e IIpU3HAHUE NpaBa KAXKIOro Ha
coOCTBEHHOE MHEHHE;

e yYMCHHUE OTCTauBaTh CBOIO TOUKY
3peHus;

e KPHTHYHOC OTHOHICHHUEC K CBOHM
NIOCTyIIKaM, OCO3HAaHHE
OTBCTCTBCHHOCTH 34 UX NNOCIICACTBHA

Conep:xanne yuedHoro npeamera «bruosoras» B 9-M Kiiacce

Pa3nen

Tema/Coaepxanue

Pa3aen 1. BHoJiorus B cHcTEMe
HayK

buonorus xak Hayka

Pa3putue 6uonornu kak Hayku. CoBpeMeHHas
Ouosorus Kak KOMIUIEKCHAs HayKa O XKMBOH NIPHUPOJE.
Mecto 6mosnornu B cucreMe Hayk. Hanpasnenus
coBpeMeHHo# 6uonoruu. [lonsaTre «KU3HBY.
CoBpeMeHHEIE Hay4YHbIE IPEACTABICHUS O CYITHOCTH
xu3HH. OCHOBHEIE ITPU3HAKH )KUBOT'0. Y pPOBHH
OpraHM3aliy XuBoro. JXuBkie NpHpoJHBIE 06HEKTH




Kak cucteMa. Kiaccuukanus >KuBBIX MPHPOAHBIX
O0GBEKTOB.

MeTtoasi OMONIOrHYECKUX
HCCIIeNOBaHMi. 3Hauenue
Ouosoruy.

Hay4nbie MeTo151 6HOJIOrHYECKUX HCCIIENOBAHUH:
HabmoneHNe, ONHUCaHKe, CPaBHEHHE, SKCIIEPUMEHT,
MOJIeMpoBaHue. [ unoresa, MOJeIb, TEOPHS, UX
3HA4YCHHUE U UCNOJIb30BaHUE B IIOBCEAHEBHOM XKHU3HH.
Pois 6uonoruu B popMupoBanun
€CTECTBEHHOHAYYHOM KapTHHHI MUpa. 3HaUCHHE
OHONIOTAYECKHUX 3HAHHM B IEATETHHOCTH YeJIOBEKA.
ITpodeccun, cBa3aHHEBIe ¢ OGHONOrHE.

Pasnen 2. OcHOBLI LIUTOJIOTHH —
HAYKH 0 KJIeTKe

IHuTonorus — Hayka o KJIeTKe

IpenMer, 3amauu, METOIBI HCCIIEAOBAHUS LIUTOIOTHH
Kak HayKd. CBeToBas, SJIEKTPOHHASA, CKaHUPYIOImas
MHUKPOCKOIHA. 3aMe]JIeHHasi KHHOChEMKA Yepe3
MOIIHbIE CBETOBBIE MUKPOCKONEL PanauoakTHBHasd
MeTKa. YIbTpaueHTpru(pyrupoBanue. 3Ha4eHHE
ITMTOJIOTHYECKUX HCCIIEIOBaHHH.

Knerounas teopus

Kierka xak cTpykTypHas, GyHKIIHOHAIbHA] K
reHeTHYecKas eIUHUIA KUBOro. OCHOBHEIE
KOMIIOHEHTHI KJIeTKH. [Tonoskenus KiIeTo9YHON TeOpHH
no T. llIsanny u M. llne#ineny. [Tpunmun P.Bupxosa.
ITonoxxeHusi COBpEMEHHOM KJIETOYHOH TEOPHH.

XuMHAdeCcKHH cOCTaB KIETKH

XuMHYECKHE 3JIEMEHTHI KIeTKH. MakpO3JIEMEHTEI.
Mukpo3eMeHTEL. Y TbTPAMUKPOJIEMEHTHI.
XHUMHYECKHE BEMECTBA KIETKH. POJIb MHHEPAIBHBIX H
OpraHUYECKHUX BEIIECTB B KIETKE.

Bopna u e€ pons B
KHU3HEAEATEIHHOCTH KIICTKH

®opmsI Bojk! B KiteTke. OCOGEHHOCTH CTPOCHHS
MOJIEKYJIEI BOABL. BoZIOPOMHEIE CBA3M MEXKIY
MoJteKynamy Boasl. CBoiicTBa M QyHKIMH BOJEI B
xietke. F'uapodobHble ¥ rHAPOQUILHEIE BEIIECTRA.

MunepansHEIe BEMECTBa U HX
POJIb B KJIETKE

CocTossHHA HaXO0XISHHA MUHEPAJIBHBIX BEHICCTB B
KJIICTKC. B BHAC HOHOB H TBéleOM COCTOAHHH.




Kpucrammgeckue Bkmodenus. Heopranwgeckue
HoHBIL. BydepHrie cucreMel. 3HaueHHe MUHEPABHBIX
BEHIECTB B KJIETKE.

VYrneBoasl

Yraepons! kak 6uonosmMepsl. Cocras,
KJIaccu(HKANN, IPEACTABUTENH IPYIIN YTIIEBOJOB.
CBolicTBa MOHOCAXapHaOB, JUCAXAPOB H IOJIHO3.
Oyukuuu yrneBonoB. I'uxonporenasl. I THKOIMIHARL

JInmm net

Knaccudukarus, cBoiicTsa ¥ GyHKIMM JTHIIHIOB.
HeiitpansHbie sxupsl. Bocka. @ochomunuast.
Jlunonporenapl. ['mikommmuasl. CTEpOUABL

Benxu

benxu xak 6uononumepsl. CTpoeHue u
Kaccuukanusa 6eaKoB. YPOBHHM OpraHH3aLHH
6enxoBoii Monekysl. JleHaTypamus # peHaTypaLus.
OyHKIUH 6ENKOB.

HyknerHOBEIE KUCIIOTHI

Buanl HykineuHOBBIX KucaoT. CTpoenue,
MeCTOHaxoXxAeHue B KieTke H pynkmus JHK.
IMpunmun xoMmmiemerTapaoctd. Crpoenne PHK. Tuns
PHK, MecToOHaxoXIeHHEe H X 3HAUEHHE B KJIETKE.

AT®. Butamuusl

CocraB AT®. Makpospruueckas cBsi3b. ATO —
YHHBEPCAIBHBIN HCTOYHHK B KJIETKE, €€ XpaHUTENb U
NepeHoCYHK. BUTaMUHBI Kak OMOJIOrHYeCKH aKTHBHEIE
BemectBa. Kitaccuduxanus u 3Ha9eHHE BATAMHHOB.

buonornyeckas Mmem6GpaHa KIE€TKH.
I{utonnazma

Crpoenue kaeToyHoi MeMOpaHbI IpeCTaBUTeNeH
[apCTB JXKUBOM MPUPOBL. DK30LKUTO3 U SHAOLMTO3.
CBOHCTBO M QYHKIMH IIATOIIIA3MATHIECKOH
MeMOpanbl. CocrtaB nuromnazMel. OcobeHHOCTH
CTPOCHHA H IABH)XCHHS IUTOILIA3MEI B KJIETKaX
IIPOKapUOT H 3YKapHOT.

Snpo xkneTku

Snpo - BaxHeNIIasA CTPYKTypa B KJIETKaX 3yKapHOT.
Crpoenue siapa, €ro paciojI0XEHUE B paCTUTEILHOM U
#uBOTHOH KneTke. Kapuomnazma. XpoMaruH.
Anpemixu. XpoMocoMbl. 'acToHEL ['eH Kak y4acTok
JHK. Kapuotun. /luninonassnit 1 raniouIHb Habop
XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMEL.




Pubocomsr. IIIC

Opra”ouip! KIETKH, ONpeAcNieHHe U KnacCH(pUKAIMs.
Knetounsre BkmoueHus. Crpoenue U GyHKIIMH
pubocoM. CTpoeHue 1 GYHKIHH IIATKOH H
mepoxosaroii IIIC.

Kommnexc INomsmxu. JInzocomsl

Crpoenne u dynkuun komiuiekca I'onsmku. CTtpoeHne
U QYHKIMM JIH30COM.

Muroxonnpuu. [Inactumst

MHuTOXOHIPHY ¥ IIACTHIEI — HOJYaBTOHOMHBIE
opraHousl KieTk. CTpoeHue U PyHKIHH
MHUTOXOHIpUH. CTpoeHHe U PYHKIMHA IIIACTHA.
Xnoponnactsl. XpoMoniacTel. JIeHKOIIACTEL

Oco6eHHOCTH CTPOEHHS KIIETOK
IPOKapHOT

Hamnapcrso [Ipokapuots (Ge3panepusie). CTpoeHHE H
obMeH BemecTB npokaprot. O6pa3oBaHue CIIOp H
pasMHOXeHHEe. XapakTepHbIE IPU3HAKH KJIETOK
IIPOKapHOT.

OcobeHHOCTH CTPOEHHS KIIETOK
3YKapHOT

Hamnapcrso Oykxapuots! (saepHbie). CTpoeHne 0
0OMEH BeIEeCTB KIETOK 3YKapHOT: TPHOOB, pacTeHHi H
XHMBOTHBIX. XapaKTepHbI€ NIPU3HAKH KIETOK SYKapHOT.
CX0ncTBO M pa3imums B CTPOSHHH KJIETOK DYKapHOT.

Bupych

OTKpHITHE, CTPOEHME U Pa3MHOXEHHE BHPYCOB.
bakrepuodaru. Kancu.

MeTab0oH3M B KIIETKE.
DoTOCHHTE3 H XEMOCHHTE3

OO6MeH BemecTB U 3HEPruy B Kinetke. 'omeocTas. Ponb
(bepMeHTOB B OOMEHE BEIIECTB KHUBBIX OPTaHH3MOB.
ITutanue xknetku. ABTOTpodhI H reTepoTpOdBL.
doTtocuHTE3 KaK IpUMeEp IUTACTHIECKOTO 0OMeHa.
CaeroBas ¢aza. Poromms. TemHOBas daza.
®orocucrema I. ®orocucrema II. KocMudeckas poib
¢dotocunTesa. Xemocunres. XKenesobaxrepuu.
Cepobakrepuu. Hutpudumupyromue 6akrepan. Poib
XEMOCHHTETHKOB JJIS )XMBBIX CYIIECTB.

BuocunTes 6enka

ITousTHe o ree. I'eHeTHdecknii KOO H €r0 CBOHCTBA.
Otamsl 6uocuHTe3a Genka. TpaHCKPHIIIHS.
Tpancianns.

OHepreTuyecknii 06MEH B KIIETKE

dochopuupoBaHHE NPH AUCCHMHUISALHH.
OcOo0EHHOCTH 3TAIIOB DPHEPreTHIECKOro o6MeHa.




IOATOTOBUTENBHOT0, OECKUCIOPOIHOTO (TIHKOIN3a
HJIH CHMPTOBOTO OPOXEHHS) H KIIETOYHOIO JABIXaHHS.

Perynsanus npomeccos I'omeocTas. Ponb epMEHTOB ¥ BHTAMHHOB B OOMEHE
XHU3HEJEATEIILHOCTH B KJIETKE BEIIECTB JKUBHIX OPTaHH3MOB.
JlaGopaTopHbie paGoThI:

1. Mi3yueHune CTpOCHHUS KIIETOK PaCTEHHI H dKMBOTHEIX
Ha FOTOBBIX MHKpOINpeIiapaTax ojJ MUKPOCKOIIOM

2. U3ygenue poi hepMeHTOB B MeTabOIH3ME KIIETOK
XHBBIX OPTaHH3MOB

Pa3nen 3. PasmHoxenne 1
HHAHBHIyaJbHOE Pa3BHTHE
OpPraHa3MoB

®opmel Gecrionoro pasMHoxkeHus | CaMOBOCIPOU3BOACTBO — BceoOIee CBOMCTBO XKHUBOTO.
OpraHM3MOB Bugs 6ecrionoro pasmuoxenus. PasmMHOXeHHE
JCTICHUEM, CIIOpaMH, BET€TaTHBHOE Pa3MHO)KEHHE.
3HaYCHHE 6ECTI0IOT0 Pa3sMHOKEHHSL.

Muro3. AMUTO3 XW3HEHHBIH MUK KIeTKH. AnonTo3. MUTOTHYECKHit
IUKJ KaK OCHOBa 6€C1onoro pasMHOXEHHS U pocTa
MHOTOKJIETOYHEIX opraHn3MoB. MuTepda3sa. [Ipodasa.
Meradaza. Anadasa. Tenogaza. Kapuoxunes u
IIUTOKMHE3. bHonoruyeckoe 3HaYeHUE MHTO3a.

@D opMBI IOJIOBOTO Pa3MHOXKEHHS IIperMymecTBa NOJI0BOro pa3sMHOXEHHSA H €0 BHIEL
Pa3BuTHE MONOBBIX KIETOK. SIHIIEKIIETKH.
Crnepmarozouasl. OmIOTOTBOPEHHE H €70
6uomoruyeckoe 3Ha4eHHE. THIIHI OIIOJOTBOPEHHU.
JIBoitHOE OIIOOTBOPEHHE Y IIBETKOBBIX PACTCHHIH.

Meiios Craguu 1 MexaHu3M Meiosa. Korsroranusd.
Kpoccunroeep. buonornueckoe 3HaueHne Metosa.

OHrorenes IlousATHE «OHTOrEHE3» Y PaCTATCIBHBIX H XKUBOTHEIX




opraHu3MoB. XXu3HCHHBI UK pacTeHuit. [TeprHoas
Pa3BHTHSA KHBOTHBIX: SMOPHOHAIBHEIM U
NOCTIMOPHOHANBHEIN. THIIB HHAMBUAYAIBHOTO
Pa3BHTHA )KUBOTHOU OCOOH: TMIMHOYHEIH,
ARIEKIATHBINA, BHYTPHYTPOOHBIA.

Ilepuons! oHTOreHE3a. Binsinue
(bakTOpOB BHEIIHE} Cpelbl HA
OHTOTEHE3

OMOpHOHALHBIH IEPUOL OHTOreHe3a (Ha IpUMeEpe
JIaHIETHUKA). 3aKOH 3apOBIIIEBOTO CXOCTBA.
ITocTaM6pHOHATIBHEL IEpHO MHAXBHIYAIEHOTO
pa3BHUTHs OCOOM: IOBEHMJIBHOE U IIyOepTaTHOE
pa3BHTHE, CTapeHUE, cMepTh. OHTOr€HE3 U Cpeia.
Binsane GpakTopoB BHEIMHEH Cpebl HA pa3BUTHE
3apofpia. Y pOBHH IIPUCIIOCOOICHHS OpraHu3Ma K
HM3MEHSIOMMMCA yenoBusaM. CTpaTernu aganTaIiii.

JlaGopaTopHbie paGoThI:

1. U3ydenne craamit METO3a HAa MEKpOIIpenapaTax o
MHKPOCKOIIOM

2. U3y4enue cragumit Meiio3a Ha MEKpOIIpenaparax Ioj
MHKPOCKOIIOM

3. Vi3yueHHEe THIIOB OHTOI'€HE3a KUBOTHBIX C IPAMBIM
U HENPSAMBIM Pa3BHTHEM

4. U3ygyenne sMOpHOHOB IO3BOHOYHBIX KMBOTHHIX Ha
paHHHUX CTafMAX Pa3BUTHA

Pa3znen 4. OcHOBBI reHETHKH

I'enernxa Kak oTpacib
Ouonormueckoii Hayku. MeToasl
HCCIIeJOBaHUS HACIEICTBEHHOCTH

[TonsaTHE O HaCIEACTBEHHOCTH H H3MEHYMBOCTH.
Uctopus passutus renetnku. CoBpeMEHHBIE METOIBI
TeHETUYECKOro aHamm3a. [ ubpunororndeckuii METox —
OCHOBA M3y4eHHUA reHeTHKH. | ubpuauzanus. I'uOpuasr.
DeHOoTHNT U reHOTHN. YHCTEHIE THHHUH.

3aKOHOMepHOCTPI HaclenoBaHHUA

MonorubpuaHoe ckpemuBanue. 3akoH
JOMHHHUpOBaHUS. JJOMHHAHTHBIE H PELIECCUBHBIE TEHEL.
3akoH pacHIeIUICHAS] IPA3HAKOB. 3aKOH YHCTOTHI




raMeT. AJUIENBHEIE TeHBI. I‘ereposnro*ra . “'omo3surora.

Penienne reHeTHYeCKAX 3a/1a4 HA MOHOTHOPHTHOE
CKpEIlIHBaHHeE.

XpoMOCOMHas TEOpHUs
HaCIeICTBEHHOCTH

CuenneHsoe HacneJOBaHHE NPU3HAKOB. 3aKOH
Moprana. [Tonoxerns XpoMOCOMHO# TeOpHH
HacieAcTBeHHOCTH. KpoccuHroBep. XpoMOCOMHEIE
KapTEHL.

I'eneTHka mona

Teopus HacnenoBanus nonaa. AyTOCOMEI H ITOJIOBRIE
XpOMOCOMBI. Pasmuaus mostoB. I'oMoraMeTHEIHM 1
rereporaMeTHhI# 1oy. HaciegoBanue MpH3HAKOB,
CIIEIUIEHHBIX C MOJIOM. ['eHOTHIT KaK IeoCcTHas
cucreMa. ['eHeTHYeCKas CTPYKTypa MOJIOBBIX
XPOMOCOM.

DopMEI H3MEHIHBOCTH.
I'enoTHIINYECKAs H3MEHINBOCTb.
MyTanuu

Bujs! u3MeHuHBOCTH. [ €HOTHIIMYECKAs H3MEHIHBOCTb.
MyTanuoHHasi H'3MEHIHBOCTh. BHIEI, IPUIHHEI H
4yacToTa MyTanuii. MyTareHHbIe (JaKTOPHL.
XapaKTepHUCTHKA MyTallHOHHON H3MEHYHBOCTH.
OBOJIOIMOHHAS POJIb MYTAITHIA.

KoMOnHaTHBHAS H3MEHYHUBOCTE

Bo3HUKHOBEHME pa3IMYHBLIX KOMOMHAIMI T€HOB H HX
OB B CO3aHMHU I€HETHIECKOro pa3HooOpa3us B
npenenax Buaa. [lonoBoit mponecc, KpOCCHHTOBED,
CIy4alHbIM XapaKTep BCTPEYU raMeT — IPHYMHBL
KOMOWHATHBHON N3MEHIHBOCTH. [ 'eTepo3Huc.
PexoMOHMHaAHTHEIE XPOMOCOMBL. DBOJIOIHOHHAS POJIb
KOMOMHATHBHOH H3MEHYHBOCTH.

DenoTunueckas H3MEHYHBOCTD

XapaKTepUCTUKU MOAU(PUKAITUOHHON H3MEHIHBOCTH.
®dopMa JIHUCTHEB CTPEIOIHNCTA — KIIACCHIECKHI IpUMep
MO (PHKAMOHHOH H3MEHUMBOCTH. PoJb ycoBuit
BHEIITHEH Cpelbl B pa3BUTHH U IPOSBICHAH ITPA3HAKOB
u cBolictB. Hopma peakuuu.

JlabopaTropnas pabora:

1. U3yyenne Moau(puKaTHOHHON H3MEHYHBOCTH H
IIOCTPOEHUE BapHAIHOHHON KpUBOH

2. M3ydeHne ¥ cOCTaBICHHE POAOCIOBHOMU CBOEH




CEMbH

Pa3gen 5. I'enernka 4eaoBeka

Mertons! u3ydenus
HaCJIEJICTBEHHOCTH YElIOBEKA

I'eneanormueckuit Meton. PogocioBHas.
[lonmynsamuonHbI# MeToA. bM3HenOBBIH METOI.
IluroreneTnueckuii Mero. broxuMHUdecKkre METOIBI.
Mertop anammza JTHK. 'eneTuueckoe paznoobpasue
YeJI0OBEKa.

I'emornn u 3J0POBEE YCIIOBEKA

Menuko — reHeTH9ECKOE KOHCYJIbTHPOBAaHHUE.
Mytarenssie GpakTopsl ¥ reHeTHIECKHE 3a60IeBaHUA
geoBeKa. I 'eHHble 3a0oeBanns. XpoMOCOMHEIE
6onesnn. [Ipo6GemMbl reHeTHYECKOM GE30MACHOCTH.
bimskopoacTBeHHBIE 6paky.

JlaGopaTopnas pabora:

1. M3ygeHne u cocTaBieHUE POJOCIIOBHOM cBoeit
CEMBH

Paznea 6. OcHOBBI ceJIeKIIMH U
OHOTEXHOJ/I0rHH

(OCHOBEI CENeKIHU

Cenexuus Kak Hayka. 3agada U HalpaBICHUI
COBpEMEHHO# ceeknuu. MeToab! CeleKIH.

| Kiterounas 1 reHHas mmkeHepus. | eHeTHKa Kak

Hay4YHad OCHOBA CCJICKHH OpraHH3MOB.

JloCTHXEHUS MUPOBOH U
OTEYEeCTBEHHOM CelIeKIHH

LIeHTpBI IPOHCXOXACHUS KyIbTYPHBIX PACTCHHH.
3aK0oH TOMOJIOTHIECKUX PAAOB HACIICACTBEHHOM
usmenuwsocTH H.M.Basunosa. Pa3paboTka Teopus U
MPaKTHKH ceexuu pactenuii 11.B. MudypuHemM.
3acayru M.®. MBanoBa B BEIBEICHUH HOBBIX ITOPOJ
XMBOTHHIX. Posib B cenekunn pabor b.JI.Actayposa u




I" 1. Kapneuenko. nomumionaus. CoMaTHIeCKA#H
rubpuy.

Bbuorexnonorus

Miuixpoopranu3Mel B 0COOEHHOCTH HX CEJIEKI{UH.
JOoCTH)XXEHHS ¥ NEPCIEKTUBH pa3BUTHS
6uorexnonoruu. Kitonupopanne. MeTon KyIbTyphI
TKaHeH.

Pa3nen 7. IBosnonmonHoOE
y4eHue

Vyenue 06 3BOIIONUH
OpraHM4YeCcKOTro MHpa

JBOONHUSA KaKk HeoOpaTHMBIi IpoLecC HCTOPHIECKOTO
pa3BHTHA opraHuyeckoro Mupa. Cucrema
opranudecko# npupozas! K. JIuaHes. DBoMONMOHHAsA
teopus A.B. Jlamapka. Y./{apBuH — OCHOBOITOJIONKHHK
y4eHus 06 SBOIIOIUH.

Buga u ero xpurepun

buonorugecknit Bua. Mopdonornueckuit,
($H3HOIOrHYeCKHid, IKOJJOTHICCKHIA, TCHETHYECKHMI,
reorpaM4eCcKmif, HCTOPHYECKUH KPUTEPHH BHA.
PenponykTuBHAS M30JIAIHS.

INomynsmuoHHas CTPyKTypa BHIA

IlonsTue «TIOITYJIANHUS KaK JJICMEHTApHAA
OBOTIOIIHOHHAA CAIWHHUIA. reHO(bOHJI.
B3aumooTHOmEHUA OpraHMu3MoOB B IIOITYJSIITHHA.

Bunoo6pazoranne

TTorsiTHE O MUKPOBOMIONUH ¥ MAKPO3BOJIIOIIHH.
Cragun u popmsl BEI00Opa3zoBaHus. 3HaueHHE
3HaHMH O MHKPOJ3BOJIOIHUH.

JBIKy1IHE CHIIBI SBOTIOHH.
ApnanTanuu Kak pe3ynbTar
€CTECTBEHHOr0 0T60pa

Bopsba 3a cymecTBOBaHHE U €€ HOPMEL.
EctectBeHHEIH 0TOOD, BUIBI H €0 TBOpYECKas poJib B
9BOMIOLMH. BO3HHKHOBEHHE aanTanuii, HX
OTHOCHTEJBHBIN XapakTep.
B3aumornpucnoco61eHHOCT BUIOB KaK pe3yJIbTaT
JEACTBHS ECTECTBEHHOr0 0T60pa. XXuBkie
HCKOTIaeMBbIe.




CoBpeMeHHBIE IPOOAEMEI TEOPHH
SBOJIOLHH

Cuntetnaeckas Teopus 3omouun. Mcnons3osanue
HJIe# ¥ METOJOB MOJIEKYJIIPHOM I'eHeTHKH H GHOJIOTHH
pa3BHUTHSL.

JlaGopaTopnas pabora:

1. Uzydenne Mophonorneckoro KpuTepus Buaa

Pasgen 8. BosuukHoBenHne A
pa3BHTHe KH3HH Ha 3eMe

CoBpeMeHHBIE THIIOTE3E
IPOHCXOXACHUS KUIHH

Kpeaunonnsm. ['unoTesa caMonpon3BOILHOTO
3apoKaeHus xu3HH. [ unoresa mancnepMuu. I'unoresa
O6uoxumMudeckoii spomonun. Koanepsarsl.

Opranudeckuii MUp KaK pe3yJbTaT
sposronnu. Uctopus passutus
OpraHM4ecKoro Mupa

I'unote3a 6Momno33a. JTan XUMHUYECKOH SBOIIIONHUH.
Jtan npea6bHOIOrHYECKO# SBOMIONHH. JTal
6uonoruyeckoit 3BomonMU. M3yueHue HCTOpHU 3EMITH.
Oransl pa3BuTHA XHU3HK. Opa. [lepuon. Karapxeii.
Apxeii. IIporepo3oii. [Taneosoit. Kem6puii. Opaosux.
Cunyp. eBon. Kap6on. Ilepmb. Me3o3oit. Tpuac.
Opa. Men. Kaitno3oii. [Taeo3oii. Heoren.
AHTpPOIIOTEH.

IKCKYpCHS:

1. Uzydyenne naneoHTOIOTHYECKHUX H0KA3aTEIHCTB
9BOJIIOIMH (KpaeBeIIeCKHi My3eii)




Pazgen 9. BzanmocBsa3n
OpPraHH3MOB H OKpYKawomei
cpeabl

DKoNorus KaK Hayka. Biausguue
IKOJIOTHYECKHX (PaKTOPOB Ha
OpraHH3MBI

CoBpeMeHHas 5KOJIOTHA Kak HayKa. . I'ekkens —
OCHOBONONOXHUK Ouonorun. Cpeasl o6uTanus
OpraHu3MOB. JKOJOrHYeckue paKkToOphl, HX
Kraccuuxanusa. AGuoTHyeckre GpakTopel.
Buorndeckue ¢pakTopel. AHTPONIOreHHBIE (aKTOPHI.
TonepanTtrOCTS. JINMUTHpYIOLIHE DAKTOPHL
Apantanys OpraHu3MoOB.

Okonoruyeckas Huma. CTpykTypa
MOITYNALMR

Mecrooburtanue opranusMa. [IoHATHE «IKOJOrHYECKas
Humay. [lomymsmus ¢ nosuimn sxonoruu. CBoiicTBa
nonysiuH. Yncnennocts. PoxxaeMocts. ITnoTHOCTH
nonyysanua. CMepTHOCTE. BO3pacTHas cTpykTypa
HOIYJIAIHH.

Tuns! B3anmoaeicTBHA IOy IAIAR
pa3HbIX BUIOB

OKOJIOTHYEeCKHE B3aUMOJICHCTBUA OPraHU3MOB. THITEI
9KONIOTHYECKUX B3auMojeiicTBuii. COOCTBEHHO
cum6buo3. IIporokooneparnus. Myryamusm.
XumHugecTBo. [lapasutnim. KonkypeHnus.

OKOCHCTEMHAs OpraHU3alus
npupoabl. KoMnoHeHTh 3kocHCTEM

Coob6mectBa. buonenos. kocucrema. KomnoneHTH
akocucteMsl. [IpoaynenTtrl. KoncymenTsl. PenyneHThi.
Knaccudukarms sxocucteM. bruocdepa.

Crpykrypa 3kocucreM. [ToTok
SHEPIUH U NHUIIEBHIE IIEIH.
HckyccTBeHHBIE SKOCHCTEMEI

Crpyxtypa coobmectBa. BumoBas CTpyKTypa.
ITpocTpancTBeHHas CTpyKTypa. TpodHuUuecKkue CBA3H.
[Tnmessie nenu. Ilumesas ceTb. DKoNOrHYecKue
nupamusl. [Totok sHeprun. THIBI MHIIEBHIX HENEH:
nacTOUmHAs M JeTpUTHas. KpyroBopoT BelecTs.
CpaBHEHHE €CTECTBEHHBIX M HCKYCCTBEHHBIX
9KOCHCTEM. JKOCHCTEMBI T'OPOJIOB.

OKonorugeckue mpodaeMel
COBPEMEHHOCTH

IorsTHE «3KONOTHUECKHE MPOGIEMBDY. 3arps3HEHHE
oKpyxatomieH cpensl. [TyTu pemenus 3K0n0ru4ecKux
npobnem. CtpaTerus palioHaILHOTO
npupoaonons3oBanus. B..Bepranckuit —
OCHOBOIIOJIOXKHHK YUeHHA 0 6uoctepe u Hoocdepe.




IKCKypCHA:

JlaGopaTopHbie padoThI:

1. U3yuenne npucrocobieHnii OpraHu3MoB K
OINpeNIeNEHHOM cpese OOuTaHus

2. 3yuenue CTpOCHUS PacTeHHH K YCIOBHAM JKH3HH
3. Omrcanue 3KOJOTHYECKOM HUIIM OpraHA3Ma

4. BriieneHue NUINEBRIX IeNel B HCKYCCTBEHHOM
3KOCHCTEME aKBapHyMa

1. MHOroo6pasmue BUOB KUBBIX OpIaHU3MOB B
IpHpoJie (Ha MpUMepe mapKa)

2. broreoiieHO3bI ¥ UX XapaKTepucTHKa. Ce30HHBIE
U3MCHEHHS B JXUBOM MpHUpoae

Pe3epB BpeMeHn

IIporpammoii mpenycMOTpeHO NpoBeeHAe 12 KOHTPOIBHBIX paboT H 13 mabopaTopHEIX
paboT, a Takxke 3 3KCKYpCHi.

Bua xonTpoOasn

Ne Tema pazgena
Konrpoabnas | JIlaGoparopHas
paborta pabora
1 |Paspen 1. buonorus B cucreMe Hayk 1 0
2 | Pasgen 2. OCHOBEI IHTOJIOTHH — HAYKH O KJIETKE 3 2
3 Pazgen 3. PasaMHOXEHHE H HHAMBUAYATHHOE pa3BUTHE 1 4

OpraHH3MOB




Pasnen 4. OcHOBEI reHETHKH

5 {Paszgen 5. I'eHeTHKa yenoBeKa 0 1
6 |Pasmen 6. OcHOBEI celeXIIUM H OHOTEXHOJIOIHU 0 0
1 1
7 |Pazgen 7. DBOMIONMOHHOE YYEHHE
1 0
8 Pazpen 8. Bo3HHKHOBEHHE M pa3BUTHE XKU3HU Ha
3emie
. 1 4
9 Paznen 9. B3auMoCBS31 OpraHU3MOB U OKpYXKaronieH
cpensl
1
10 Hrorosas koHTposibHas paboTa no kypcy «buonorus»
B 9-M Krnacce
BCEI'O 12 13

Temaruuyeckoe IVIAHHpOBaHHue

TeMaTugeckoe IIaHHpOBaHHE Kypca pacCYMTaHO Ha 33 yueGHBIX HEeJleNb C yIETOM 2 ypOKOB

B HCACIITO. HpH COOTHECCHHH ITPOTHOZHUPYEMOT'O IINIAHUPOBAHUA C paCIUCaHUEM H

KajleHJAapHbIM yueOHbM rpaduxom Ha 2021/22 yueOHBIN roA KOJMYECTBO YacOB B I'OJ
COCTaBHIIO 66.

Ecm BCJICACTBHC HCNIPEABUICHHEBIX IPHYHH KOJIHMYECTBO YPOKOB H3MCHHUTCH, TO AJIA

BHITIOJIHEHHUS [IPOTPaMMBEI 110 IPEIMETY 3TO H3MEHEHHE OyIeT KOMIIEHCHPOBAHO

NepeIIaHiPOBKOM ogayuy MaTepraia.

ypoka

Tema ypoka

Koa-Bo
9aCO0B




Pazgen 1. BHolorNs B cHCcTEeMe HAYK 3
1. 1
buonorus xak Hayka

2. MeToasl OHOJIOrHYEeCKHUX HCClIe0BaHuM. 3HadeHne OUOJIOTHH. 1
3. KonTtponsHas pabota Nel «buosorus B cHCTeMe HayK» 1
Pazaen 2. OcHOBBI IMTOIOTHH — HAYKH 0 KJIETKE 25

4. IMuTonmorus — Hayka o KJIeTKe 1
5. Knerounas teopust 1
6. XuUMHUECKHH COCTaB KIIETKH 1
7. Boza u e€ poip B )KH3HEAEATETLHOCTH KIIETKU 1
8. MunepaibHEBIE BEIECTBA ¥ UX POJIb B KIIETKE 1
9. | Vriepoasl 1
10. | JIunumoe! 1
11. | Benku 1
12. | HyxJIeHHOBBIE KHCIIOTHI 1
13. | AT®. Buramunsl I




14. | KontponsHas pabora Ne2«XuMHYECKHE SIEMEHTHI M BELIECTBA
KIJIETKH»

15. | Buonormueckas Mem6pana kierku. IlpTomnnasma

16. | Sapo kneTku

17. | Pu6ocomsr DIIC

18. | Kommexc Tomsmic. JTa30coMBI

19. | Muroxonpuu. ITnacTums!

20. | OcoBeHHOCTH CTPOEHHS KIIETOK IPOKAPHOT
Oco6eHHOCTH CTPOCHHS KJIETOK 3YKapHOT

21. | JlJaGoparopHas padota Nel « Mi3ydeHne cTpoeH s KIETOK PaCTEHHH U
XHMBOTHBIX Ha TOTOBBIX MHKpOIIpenaparax 1moJ MUKpOCKOIIOM»

22. | Bupycs

23. | KontpomsHas pabota Ne3«CTpoeHHE KIETOK ApCTB KUBOM
IPHPOABD?

24. | MeraGonmu3Mm B ki1eTke. POTOCHHTES B XEMOCHHTE3

25. | BuocunTes Genka

26. | Duepreruyeckuii OGMEH B KJIETKE
Perynanus npoieccoB KHU3HEAEATETLHOCTH B KIIETKE

27. | Jlabopatopuas pabota Ne2 « U3yuenue ponu ¢pepMEHTOB B
MeTab0IM3ME KIETOK XKHBBIX OPraHu3MOB)

28. | KontpompHas pabora N4 «MeTaGoM3M KIETOK IIAPCTB KHBOM

TIPHPOJBD»




Pa3gea 3. PasMHoXkeHHe H HHIUBHAYAJIbLHOE PA3BHTHE
OpraHH3MOB

29. | DopMel 6eCnoNoro pa3MHOKEHHS OpraHH3MOB
Muto3. AmuTo3

30. | JlaGoparopnas paGora Ne3 «Vi3ydeHue cTamuii MHTO3a Ha
MHKpOIpenaparax o MUKPOCKOIIOM))

31. | ®opMBI I0I0BOrO pa3sMHOXKEHHS
Meiios

32. | JlaboparopHas pabota Ned «M3ydenue craamit Me#o3a Ha
MHKpOnpenaparax noj MEKPOCKOIIOM)
Onrorenes

33. | Jlaboparopras pabota NeS«3yueHne THIIOB OHTOTEHE3a XUBOTHEIX C
NPSAMBIM U HETIPSMBIM Pa3BUTHEM
Ilepuons! oHTOreHe3a. Brmsuue paxTopoB BHemHel cpebl Ha
OHTOT€HE3

34.
JlaGoparopHas paGota Ne6 «M3yueHue s3MOPHOHOB 1TO3BOHOYHEIX
HBOTHBIX Ha paHHHX CTaJUAX Pa3BHUTHM)

35. | KonTponsHas paGota Ned «MeTabomu3M KIIETOK IapCTB KUBOH
IPUPOABD

Pa3znen 4. OCHOBBLI reHETHKH

36. | I'eHeTHKa KaK oTpacib 6HONOrMIecKoi HayKi. MeToIBI HecieNOBaHHUS
HACJIEICTBEHHOCTH

37. | 3akOHOMEpHOCTH HaCjeIOBaHUA

38. | XpoMocomHast TeOpHs HaCIeACTBEHHOCTH

39. | I'enerwka mosa




40.

@®opMBI H3MEHYHBOCTH. | eHOTHITHYECKass H3MEHIHNBOCTH. MyTanpn

41. | KomM6uHATHBHAI M3MEHIHBOCTE
DdeHoTHNIMYECKA H3IMEHUIHBOCTD
42. | JlaboparopHas pa6ota Ne7 « M3zydenue moauuKanuoHHOM
H3MEHYHBOCTH M IOCTPOCHUE BapHANMOHHON KPHBOI»
43. | KorTpomsHas paGota Ne5 «MeTabom3M KIETOK [{apCTB XKUBOM
OPHPOJIBD)
Paznen 5. 'enernka genoBexa
Mertoan! u3y4eHus HaClIeACTBEHHOCTH YeJIOBEKA
44. | JIabopatopHas pab6oTa Ne8 « F3yueHne H COCTaBIEHHE PONOCIOBHOM
CBOEH CEMbH»
45. | I'eHOTHI ¥ 30POBbE YeIOBEKA
46. | KontponbHas pabora Neb «I'eHeTnka genoBeKka»
Pa3gen 6. OcHOBBI cejIeKIIHE H OHOTEXHOJIOTHHA
47. | OCHOBBI CENEKIHH
48. | JlocTikeHHst MEPOBOM M OTE€UECTBEHHOH CENIEKITHU
49. | BHOTEXHONOTHA
50. | Konrpombnas pabora No7 «Cenexius 1 GHOTEXHONOTHS)




Paspen 7. JBo/nonHOHHOE yUeHHE

51. | Ygenue 06 9BOMIONHH OPraHMYECKOro MHpPa
Bun u ero xpurepun

52. | JlaboparopHras pabota Ne9 «M3yuenne Mophoaora4ecKoro KpuTepus
BHJIA»

53. | llomynsmuoHHas CTPYKTypa BHIA

54. | BugoobGpa3oBanue

55. | JIpmKyIuie CHIIB 3BOJIONMH. AJaNTanuy KaK pe3ysibTatr
€CTECTBEHHOro oTbopa

56. | CoBpeMeHHEIe IPOOIIEMBI TEOPHH 3BOJIOIHH

57. | KontposmsHas pabota Ne8 «DBomonuonnoe yaeHue»

Pa3znen 8. Bo3nnkHOBEeHHE H Pa3BHTHE XKH3HH HA 3eMiie

58. | CoBpeMeHHBIE THIIOTE3B] IPOUCXOXKACHHS KU3HH
Oprannueckuii MEp Kak pe3yJIbTaT 3Boionun. Mcropus pa3BuTH
OpraHM9ecKOro Mupa

59.
Oxckypeust Nel «M3ydeHHne nal€OHTOIOTHYECKHX J0KA3aTEILCTB
SBOJIOLUY (KpaeBeAUECKUi My3eit)»

60. | KourponbsHas pabota Ne9 « BO3HHUKHOBEHHE H Pa3BUTHE XU3HH HA

3emie»

Pa3nen 9. B3auMocBs3H OPraHu3MoB H OKpYKalomel cpeasl




61.

DKoJorus KaKk Hayka. BiausHue skosorudeckux GpakTopos Ha
OpraHU3MEI

JlabopaTtopras pa6ora Ne10 «M3yueHue npucnocodIeH i OpraHu3MoB

K OTIpeAeNEHHOM cpeaie OOUTaHU)

62.

Oxonorudeckas Huma. CTpyKTypa HOILy IS

JlaGoparopras pabota Nell «M3yuenune cTpoeHus pacTeHHH K
YCITIOBUSIM JKU3HI»

JIaGopatopHas paboTta Nel2 «OmnucaHue S5KONOrHYecKOi HUIITH
OpraHH3May

63.

Tuns! B3auMoeicTBUS TONYJIAUI pa3HBIX BUIOB

Oxckypeusa Ne2 « MHoroo6pasue BUAOB JKHUBBIX OPraHU3MOB B
IpupoAe (Ha mpuMepe rmapka)»

64.

DKOCHCTEMHas OpraHu3anys Npupoabl. KOMIIOHEHTHI 3KOCHCTEM

Jxckypeus Ne3 «buoreolieHo3H M X XapakTepucTika. Ce30HHbIE
H3MCHEHHS B XXMBOH IpUpPOAE)

65.

CrpyxTypa 3kocucTeM. II0TOK S3HEpruy U MUNIEBkIe EH.
HcKyccTBEHHBIE SKOCUCTEMEL. JKOJIOTHYECKUE MTPOOIIEMBI
COBPEMEHHOCTH

Jlaboparophas pa6ora Nel3 «BrigeneHue MUINEBHIX eTel B
HCKYCCTBEHHOM 9KOCHCTEME aKBapHyMa»

IToBTOpenne

66.

Hrorosas koHTpossHAs pabora 3a Kypc «buonorus» 9-ro kiacca

BCEI'O

66




