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INOACHUTEJIBHAS 3AIINCKA

JononuutenbHas oOpa3oBarenbHas nporpamma «llmanera mpupoab» peanusyercs: B
COOTBETCTBUH C OOLIEUHTEIUIEKTYaIbHON HAIIPABIEHHOCTbIO 0Opa30BaHUsl.

JomonauTEeNbHAS 00mIe00pa3oBaTenbHasl MporpaMma pa3zpaboTaHa B COOTBETCTBUM C
@denepanibHbM  3akOHOM 0T 29 nekabps 2012 1. Ne273-®d3 «O06 oOpazoBanuu B PDy,
Konnenmueil pa3Butus H0MOIHUTEIHLHOIO 00pa30BaHUS JETEH, YTBEPKIECHHON pacopsKEeHUEM
npasurenbeTBa Poceniickoit @enepannu ot 4 centsaops 2014 r. Nel726.

1.1. OOmas xapakTepucTHKA y4e0OHOIr0 nMpeaMeTa

[IporpaMmMa uMeeT ecTeCTBEHHO- HAYYHYIO HAPaBICHHOCTb.

[Ipemmaraemerit kypc paCcumtan Ha 34 daca (1 dac B Hemenio), OH TOAJACPKUBACT U
yray6nser 0a30Bble 3HAHUS MO OWONOrMM W HampaBieH Ha (OPMUPOBAHHWE U Pa3BUTHE
OCHOBHBIX y4eOHBIX KOMIETECHIIUH B X0JI€ PEIICHHsI OMOIOrMYECKIX 3a/1a4.

Konnenmus mporpaMMbl Kypca 3akiO4aeTcss B TOM, 4TO €€ pa3paboTka CBs3aHa C
pa3paboOTKOH CHCTEMBI CIIEIUAM3UPOBAHHON MOJINOTOBKH B CTAPIIUX KJIaccax M HANPABIIEHO Ha
peanu3aluio  JIMYHOCTHO-OPUEHTUPOBAHHOTO  Mpolecca, TMpH  KOTOPOM  MaKCHUMAIbHO
YUUTBIBAIOTCS MHTEPECHI, CKIIOHHOCTH, U CIIOCOOHOCTH CTapIIeKIacCHUKOB. OCHOBHOM aKICHT
Kypca CTaBUTCS HE Ha MPUOPUTETE COJEP)KaHUs, a Ha IMPUOPUTETE OCBOCHHS YUYaIIMMHCS
CIOCcO0OB JICWCTBUH, HE HAHOCA yIIEpO CaMOMY COAEP)KaHUIO, T.€. Pa3BUTHIO MPEJIMETHBIX U
MEXIPEAMETHBIX KOMIIETEHIMH, YTO HAXOAUT OTPaXEHHE B KOHTPOJIbHO-U3MEPHUTEIbHBIX
marepuanax ['MA B popme OI'D m EI'D. Kypc TecHO cBs3aH ¢ ypokamu o0mieil 6uonoruu u
COOTBETCTBYET TpeboBaHUsIM [ ocynapcTBEHHOr 0 CTaHAApTA.

AXTyalnbHOCTh YMEHHsI pellaTh 33Jaud MO0 OMOJIOTUU BO3PACTAET B CBSA3H C BBEACHUEM
I'MA B popme OI'D u EI'D mo OGmosnorum, a Takke ¢ TeM, YTO HEOOXOIMMO MPUMEHSTh 3HAHUS
Ha mpakTuke. Kypc TecHO cBsi3aH ¢ ypokaMu oOIIeil OMOIOruy U COOTBETCTBYET TPeOOBAHUSIM
lN'ocynapcTtBeHHOrO cCTaHAapTA.

Pemenne 3amau mo OMOJOrMU JaeT BO3MOXKHOCTH JIy4Ille MO3HATh (PyHIaMEHTaTbHbBIC
001eOnOIOrnYecKe TTOHATHUS, OTPAXKAIOIINE CTPOSCHUE W (DYHKIIMOHUPOBAHUE OMOIOTHIECKUX
CHCTEM Ha BCEX YPOBHSIX OpPraHU3alUU KU3HU.

Pemenne 3amad mo OWONOrMM TO3BOJNISIET TAKKE YIIIYOWTh W 3aKPEMHUTh 3HAHUS 10
paszzaenam obuieit 6uonoruu. OrpOMHYIO BaKHOCTh B HEITPEPHIBHOM 00pa30BaHUU MPHOOPETAIOT
BOIIPOCHI CAMOCTOSITEIIEHOW Pa0OThI yJaluXcsi, YMEHHE MBICIUTh CAMOCTOSTETIFHO U HAXOIUTh
pemenue. Co3malOTCs YCIOBUS s WHAWBHAYATbHOM W TPYyNmoBod (oOpM AESITeIbHOCTH
yuamuxcs. Takoe coyeranue IBYX (OpPM OpraHH3AIMH CaMOCTOSATENFHOW pabOTHI HAa ypOKax

aKTHUBU3UpPYET CJA0bIX yd4allMXcs W JaeT BO3MOXKHOCTb JU(QepeHIpoBaTs MOMOIIb,
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CHOCOOCTBYET BOCIHMTAHUIO B3aMMOINOMOIIM M KoJlekTuBH3Ma. Co3gaer TakkKe YCIOBHS AJis
00y4YeHHUs YYaIIMXCsl CAMOKOHTPOJIO M CaMOOLIEHKe. DTO (OpMUPYET TBOPUECKOE OTHOLICHHE K
TpyAy BaKHOE JJIs YejoBeKa Jt000il mpodeccun U SBISETCS BaXKHBIM YCJIOBUEM YCHEIIHOTO,
KaueCTBEHHOT'O BHIMIOJTHEHHS UM CBOMX O0SI3aHHOCTEH.

OcobeHHoCTAMU_ITPOrpaMMBbI_Kypca_sBJISIETCS TECHAs CBSI3b €r0 COAEpKAHUS C YpOKaMU
oOmieil Ouomornu M COOTBETCTBHE TpeOoBaHusAM ['ocymapcTtBeHHoro cranaapta. llogbop
MaTepUasoB Ui 3aHATUN OCYLIECTBIISIETCS HA OCHOBE KOMIIETEHTHOCTHO - OPHUEHTHUPOBAHHBIX
3aJlaHUli, HampaBIEHHBIX Ha pa3BUTHE TPEX YpPOBHEW OOYYEHHOCTH: PEMPOAYKTUBHOTO,
MIPUKIIATHOTO U TBOPYECKOTO.

1.2. Heab u 3aaqa4u 00yueHHs NMpeaMeTy

1. CopneilicTBoBaTh (OPMHUPOBAHUIO 3HAHUKW TIO OOIICH OWONOTHH, YMEHHHA U
HaBBIKOB perieHus 3anad s caaun [ A B popme OI'D u EI'D.

2. O0600mKTh, cHCTEMATU3UPOBATh, PACHIUPUTh U YIIyOUTh 3HAHUS YdalUXCs
chopMUPOBATH/aKTyaIM3UPOBATh HABBIKK PEIICHUS OMOJOTHYECKUX 3a/1a4 Pa3IMUHbIX THIIOB.

3. JlaTh y4e€HUKY BO3MOXKHOCTh pPE€alIu30BaTh CBOM UHTEIUIEKTYaIbHbIE U TBOPUYECKUE
CIIOCOOHOCTH, HMEIOIIMECS 3HAaHUA WU YMEHHMs B JpYrux oO0nacTax MAesTeIbHOCTH THpU
BBITIOJTHEHUH MPOCKTHON paOOTHI.

4. JlaTb y4yeHUKY BO3MOXHOCTh OLEHUTh CBOM CKJIOHHOCTH W MHTEPECHI K JaHHOU
o0JacTv 3HaHUSA

3agauu:

1.®opMupoBaTh CUCTEMY 3HAHUU IO TJIABHBIM TEOPETHUECKUM 3aKOHAM OHMOJIOTHH.

2.CoBepIICHCTBOBAaTh yMEHUE penlarb OHOJOTMYECKHE 3a/Jadd  PEernpoayKTHBHOIO,
MIPUKJIATHOTO U TBOPYECKOTO XapaKTepa

3.Pa3BuBarh KIItOUEBbIE KOMIIETEHIIMH: Y4eOHO - [MO3HABaTeJIbHbIE, HH()OPMALIOHHBIE,
KOMMYHHKATHBHBIC, COLIUATbHBIC.

4.Pa3BuBaTh OMOJIOTMYECKYI0 MHTYHIIMIO, BHIpaOOTaTh ONPEAEIEHHYIO TEXHHUKY, YTOObI
OBICTPO CIIPABUTCS C MPEIOKEHHBIMH 9K3aMEHAIIMOHHBIMU 33/IaHUSMU.

CTpykKTypa nporpamMmsi.

Kypc onmpaercss Ha 3HaHUS, MONTYYEHHBIE MPU U3Yy4YeHUU Kypca Omornoruu 10 kmacca.
Conep:xaHue nporpammsbl BKJIIOYAeT 3 OCHOBHBIE pa3jielia: pelIeHHe 3aJad 10 MOJIEKYJIIpHOU
OMoNoruM, pelieHrue 3agad Mo IUTOJIOTHH, PElIeHHe 3aJay MO TeHETHKE, NaHHBIE pa3felibl
JENISITCSL HAa TEMBI, U KaK/lasg TeMa BHEYPOUHOU JESITEIbHOCTHU SIBISETCS MPOJOKEHHEM Kypca
ouonornr. OCHOBHOM THN 3aHATUN - MpakTUkyM. Jlns Haumbonee yCHEUIHOrO YCBOCHHS
MaTepuana TUIAHUPYIOTCS pa3inuuHbie (GopMbl pabOThI ¢ ydalIUMHCS: pa3HOOOpa3HbIC (OPMBI

pa6OTI)I C TCKCTOM, TE€CTaMH, BBIIIOJHCHUE TBOPYCCKUX SaHaHHﬁ. HJ’IH TEKYIIETO KOHTPOJIA Ha
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KKIOM 3aHATUU Y4YallUMCSI PEKOMEHAYETCsl CepHusl 3aJaHHil, YaCTb KOTOPBIX BBIMOIHSIETCS B
KJIacce, a 4acTh - JJOMa CaMOCTOSITENbHO. /[ MpOMEXKyTOUYHOro KOHTpOJsi- 3 KOHTPOJIbHBIE
pabotel B popme ['MA, m UTOroBOro KOHTPOJISi— 3a4eT MO Kypcy «Perenne OMOIOrHYecKuX
3a7ay B xoae mnoarotroBku Kk IMA» wu mnpoekrtHas pestenbHOocTb. Kypc peanusyer
KOMIIETCHTHOCTHBIM,  JIE€ATETbHOCTHBIM W  WHAUBUAYAIBHBIM  TMOAXOJ K  OOYYCHHIO.
JlesTenbHOCTHBIM TOJXOJl pealu3yercs B IMpolecce MPOBEACHHUS CAMOCTOSTEIbHBIX U
MPAKTUYECKUX PAbOT C yYallMMHCS, COCTABJISIET OCHOBY Kypca. JleaTenbHOCTh yUUTENS
CBOJIUTCS B OCHOBHOM K KOHCYJAbTHUPOBAaHHUIO Y4YalllUXCs, aHANM3y U pa3zdopy Haumboiee
MPOOJIEMHBIX BOMPOCOB M TeM. WHmuBHAyanmu3amuss OOYYCHHsI JOCTHUTAETCS 3a CYeT
WCIIONB30BAaHUS B Ipolecce  OOy4eHHs  IMEJarornyeckol  TEeXHOJIOTHMH  JIMYHOCTHO-
opueHntupoBaHHoro oopazopanusi «MICYl» (MHIUBUAYaTbHBIM CTHIb YU€OHON JESTEIHLHOCTH),
1).Texnonorus MCY ][ mo3BosiseT co3marh OOyYaroumlyr0 W Pa3BUBAIOIIYIO Cpely, KOTopas
CIocoOCTBYeT HanboJee MOTHOMY PACKPBITHIO 3aJIaTKOB CTAPIIEKIACCHUKOB, 00ECIIEYMBACT UM
ycnoBuss  Juia  (GOpPMUpOBAaHMS ~ MHTepeca K  YUEHHI0, MAaKCUMaJbHOH  TBOPYECKOM
CaMOCTOSTENIbHOCTH, AKTUBHOCTH.

B mnoaroroBke M NpoBeAEHHWH YPOKOB JaHHOIO Kypca HCHONb3YEeTCS TEXHOIOTHUS
3I0pOBBECcOEperamIiero o0yu4eHuss W BOCIHTAHUSA: CO3/JaHUE TICHXOJIOTHYECKOro Kom¢opra,
CaHUTAPHO-TUTHUEHUYECKUX YCIIOBUM, TBUTATEIbHOW aKTUBHOCTHU U JIPYTHX KPUTEPHUEB, KOTOPHIE
BIUSIOT HA YCIEIIHOCTh B OOYUCHHH.

q)ODMOI\/’I OTYETHOCTHU O M3YYECHHUIO JAHHOIO Kypca MOXKET OBITh:

. CocraBienne OMOMOTHYECKUX 3a/1ad, KPOCCBOPAOB, CO3JaHUE MPE3EHTAIUM, IO
TeMaM (paKyITBTaTHBHOTO Kypca;

° 3a4éT 10 penIeHuo 3a/1a4 0a30BOr0 YPOBHS U IMOBBIIIIEHHOTO ;

. KonTponpHast pabora mo pemIeHWIO0 3aJad 10 MarepuanaM [ocyaapcTBEHHOM
HUTOTOBOI arTecTanuy mno ouonaoruu 2023rona ;

L4 3aH_[I/ITa IMPOCKTHBIX pa60T.

Coneprxanue nporpamMmsl.
Bsenenue — 2 yaca
1. Beenenue .
Pecypcet  yueOHOro ycmexa: OOy4eHHOCTb, MOTHBAIMs, TMaMmsaTh, BHHUMAaHHE,
MOJAJIbHOCTb, MBILIJIEHUE, ACSITEIbHOCTh. KOHTPOIIb, CAMOKOHTPOJIb.
MotuBanus Ha ycrex: MaTpuIla HHIUBUIYATbHOTO yCIieXa, HHANBUIyadbHas MPOrpaMMa
pa3BUTHUS 00IICYIeOHBIX HABBIKOB.

Pemenue 3agay no teme
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«OCHOBHBIE CBOWCTBA KUBOr0. CUCTEMHAsl OpraHu3aIus KU3HW» - 1 yac

buonorust - Hayka 0 XHM3HH M €€ 3aKOHOMEpHOCTIX. [Ipeamer, 3amaum, MeTOOBl U
3HayeHue Ouonoruu. CBs3p OWOMOTMM C JAPYTUMU HayKaMH, €€ MECTO B CHUCTeMe
€CTECTBEHHOHAYYHBbIX M OMOJOTMYEeCKHX AWUCLUIUIMH. buonorus B cucreme KyiabTypbl. Mecto
O6uonoruu B OpMUPOBAHUHN HAYYHOI'O MUPOBO33PEHHUS U HAYYHON KapTHHBI MUPA.

OcHoBHBIE MTpU3HAKK KHUBOro. OnpeseneHne MOHATUS «KU3HbY». bruonornueckas gpopma
CYLIECTBOBAHMSI MaTEpPUH. Y POBHU OpPTaHU3ALMU )KUBOM MAaT€pPUU U MPUHIUIIBI X BbIACICHUS.

OcHoBHble TOHATHA. buonorus. JKusHb. OCHOBHBIE NpPU3HAKU JKUBOTO. YPOBHHU
OpraHu3aly >KUBOH MaTepuu. Meroasl m3ydeHus B Ouonormu. Knerka. Tkamp. Opran.
Opranusm. [lonynauus u Bun. buoreonenos. buocdepa

Pasnen 1. Pemenue 3agau no teme «MomnekynsipHast O1Monorus»-6 4acoB

3akperieHre OCHOBHOT'O COJIEPKaHUS TEM B XOJI€ peLICHUs] OMOJIOrHUeCKUX 3a1ay:

1. XUMUYECKUH cocTaB KieTkd. Heoprannueckue BEmecTBa.

XHUMHUYECKHE 3JIEMEHTHl U UX pOJib B KieTke. Heoprannueckue BelecTBa U UX pOJib B
XKU3HEIESITEIbHOCTU KIETKU. Boga B KieTke, B3aMMOCBS3b €€ CTPOCHUSI, XUMUYECKUX CBOICTB U
Oouonornueckoit ponu. Conu HEOPraHMYEeCKUX KHUCIOT, HUX BKIaJA B obOecreyeHue
KHU3HENEATETLHOCTH KIETKH M TOAJepkKaHue romeocta3a. VOHBI B KIETKE, MX (YHKIHU.
OcmoTruyeckoe JaBJIeHUE U TYprop B KieTke. bydepHble cucTeMbl KIETKU.

2. XUMUUYECKUI COCTAB KJIETKU. YTJIEBOAbI. JIMIUIBI.

VYrneBonsl B KM3HENEATEILHOCTH PACTEHWM, JKMBOTHBIX, TpuOOB U OakTepwil.
CrpykTypHble ¥  (QYHKIHOHAJIbHBIE OCOOCHHOCTM MOHOCAaXapHJIOB U  JHCAaXapHIO0B.
Buononumeps! - nonucaxapuipl, CTPOCHHE U OMOIOrUYECKast POIb.

XKupbl u nunuabl, OCOOCHHOCTH UX CTPOCHMsS, CBSI3aHHbIE C (PYHKUIMOHAIbHOM
AKTUBHOCTBIO KJIETKH.

3. XUMHUUYECKUH COCTaB KIETKU. benku.

Opranunyeckue BemiecTBa KieTku. buononumepsl — 6enku. CTpyKTypHas opraHu3anus
OenkoBbIX MoJekys. CBoiicTBa OenkoB. [leHarypanus U peHaTypauusi — OHOJIOTMYEeCKH CMBICT
u 3HavyeHune. OyHKIUK OETKOBBIX MONEKyNl. DEepMEeHTBI, UX pOJb B OOECHEUEHHH IPOILECCOB
xusHenestensHocT. Knaccuduxkanms ¢pepmMeHToB

4-5.  Xwumunueckuil coctas KieTku. HykienHoBbIe KUCIOTBHI.

HyknennoBbie KucnoTel, ux poiib B kierke. Mcropus usydenus. JIHK — monekyna
XpaHeHus HacneacTBeHHoM uHpopmanuu. Crpykrypnas opranmzauus [IHK. CamoyaBoenwue
JIHK. PHK, ee Buzb1, 0COOEHHOCTH CTpOEHUS U (DYHKITMOHHPOBAHUS

AT® — 0CHOBHOM aKKyMYJISITOp 3HEPTUH B KiIeTKe. OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI U

¢byakuun AT®. ButamuHbl, CTpOCHHE, UCTOYHHUK TTOCTYIIJICHUS U POJIb B OPTaHU3MeE U KIIETKE.
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6. KonTtponbHas pabota o pazaeny «MomnekynsipHas OHoI0THsI»

OcCHOBHbBIE MOHATHSA. AMUHOKHCIOTBL. AHTUKONOH. [ 'mapodunbHocTh. ['napodoOGHOCTD.
I'muxonporeunsl. I'yanun. lenarypanusa. JIHK. Koxon. Komnnementapaocts. JIunonporenmast.
Jlokyc. MakpoanemenTsl. MukpoasemenTel. Monomep. Hykneonporenael. Hykneorua. Ocmoc.
[Tomumep. [Homunentua. [lentunnas cea3p. PHK. Tumun. @epmentsl. Lluto3un. Ypanui.

Mexnpeamernole  cBsi3u.  Heopranmueckas  XuMus.  XHUMHYECKHE  JJIEMEHTHI
nepuonnueckor cucrembl J[.M.MenneneeBa. Monbl (kaTuoHBI W aHWOHBI). Boma u npyrue
HEOPraHUYECKUE BELIECTBA, CTPOCHHE MOJIEKYJI M CBOMCTBa. Jlucconmanus 3JI€KTPOIHUTOB.
Oprannueckas xumuss. OCHOBHBIE TPYIIBI OPTaHMYECKUX COCTUMHEHUH. BydepHbie pacTBOpHI.
®uszuka. Ocmoruueckoe nasienue. Juddysus u ocmoc.

Paznen 2. Pemenue 3amaq mo teme «llutomorus» -11 gacor

3akperieHre OCHOBHOT'O COJIEpKaHUSI TEM B XOJI€ PeIIeHUs] OMOIIOTMYECKUX 3a/1a4:

1. [uTomorus kak Hayka.

[Ipenmer, 3ajaun U METOJbI COBPEMEHHOM LUTOJOTMH. MECTO LIMTOJIOTMUA B CHUCTEME
€CTECTBEHHOHAYYHBIX M OHosiornueckux Hayk. Mcropus pazsutus uuronorus. Teopernueckoe u
MPAaKTUYECKOE 3HAYECHHWE LUTOJIOTMYECKUX HCCIEIOBAaHUKM B MEIULHHE, 3/paBOOXPAHEHUU,
CEeITbCKOM XO3SHCTBE, JieJie OXpaHbl MPUPOIBI U APYTUX chepax YeT0BEUECKON JAeATEIbHOCTH.

Uctopusa ortkpeitue kinetku. Kierounas teopus. OCHOBHbIE TOJIOKEHUS IE€PBOU
KJIeTOUHOU Teopun. COBpeMEHHAsl KJIIETOUHAsl TEOpUsl, €€ OCHOBHBIE ITOJIOKEHHS U 3HAUEHUE JUIS
pa3BUTHS OUOJIOTUH.

2. CrpoeHnue KIETKH U €€ OpraHOUabI.

[Inasmarndeckass memOpana u oOomouka kieTkd. CTpoeHne MeMOpaHbl KIIETOK.
[IpoHMKHOBEHHE BeIIECTB uepe3 MeMOpaHy KIeToK. Buibel TpaHcmopra BeLIeCTB uepe3
LUTOIMJIA3MaTHYECKYI0 MEMOpaHy KIETOK (IacCHBHBIM M AaKTHBHBIA TPAHCHOPT, 3K30IUTO3 U
9H101UTO03). OCOOEHHOCTH CTPOEHUS 000I0UYEK MPOKAPHUOTUUYECKUX U SYKAPUOTHUYECKUX KIIETOK.

HuronnazMa u ee CTPpyKTypHble KOMIOHEHTbl. OCHOBHOE BEIECTBO LIUTOIUIA3MBbl, €TI0
CBOIiCTBA U (QYHKIUH.

SAnpo mHTepdazHON KIETKH. XUMUYECKUN COCTaB M CTPOCHUE sjpa. 3HaueHHE sjipa B
oOMeHe BellecTB U nepeaade reHeTndeckord nHpopManuu. SApeIko, 0COOEHHOCTH CTPOSHHS U
¢byHKIuu. XpOMOCOMBI, MOCTOSHCTBO 4YHciIa W (OpMBL, TOHKOEe cTpoeHue. Ilonstue o
Kapuoture. [arnonaHbIi 1 TUTIOUIHBIA HAOOPBI XPOMOCOM.

Annapar T'onpmxu. CTpoeHHE, paclojOKEHUE B KIETKaX >KMBOTHBIX U PACTEHUH,
¢byHkuy anmnapara ['onbpKU: CUHTE3 MONKUCaXapyu0B U JUIUA0B, HAKOIIJICHHE U CO3pPEBaHHE
cekpeToB (O€NKW, JMMUABI, TONUCAXapuibl), TPAHCIOPT BELIECTB, POJb B (OPMHUPOBAHUU

1a3MaTHueckoil MeMOpansl U Jin30coM. CTpoeHne U (QYHKIUH JIN30COM.
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Oupomnazmatudeckas cetb (JIIC), ee Tumbl. OCOOCHHOCTH CTPOCHHS arpaHyIsSIpPHOU
(rmagkoit) m rpanynspHoil (mepoxosaroir) OIIC. 3nauenue riagkoir DIIC B cuHTe3e
MOJIMCaxapua0B M JIMIHJOB, MX HAKOIUIEHMM M TpaHcnopTe. 3amutHas ¢yHkuus OIIC
(M3omsILMA M HEeWTpanu3alMs BpPeAHBIX Ui KIETKH BemiecTB). DyHkuuu mepoxoBatoit DI1C
(yqactue B cuHTE3€ OEIKOB, B HAKOIJICHUH OEIKOBBIX MPOIYKTOB U HUX TPAHCIOPTE, CBA3b C
JPYTUMH OPraHOMIaMH U 000JI0YKON KIIETKH).

Pubocombl, 0COOCHHOCTH CTPOCHUS U POJIb B OMocuHTe3e Oenka. [TomupuOocoMel.

Baxyonu pacTuTenbHbIX KJIETOK, MX 3HaueHHE, cBsA3b ¢ DIIC.

[Inactunel: NEHKOIUIACTBI, XJIOPOILIACTBI, XpoMorutacTel. OCOOEHHOCTH, CTPOEHUE U
¢ynkunn mnactua. JJHK mnactua. Ilpoucxokaenue xmnopomiactoB. B3anMHoe npeBparieHue
IJIaCTU/L.

MuToxoHIpuu, CTpoeHHe (HapykKHassh ¥  BHYTPEHHsAs  MeMOpaHbl, KpPHCTHI).
Mutoxonapuanshbie JIHK, PHK, pubocomsel, ux ponb. OyHKIUH MUTOXOHAPHMA. [ 'MIIOTE3BI O
IIPOUCXOXKICHUA MUTOXOHIpHUM. 3HAUYE€HWE BO3ZHUKHOBEHHUS KUCJIOPOJHOIO [bIXaHUA B
SBOJIIOLIMH.

Knerounslii 1ieHTp, ero crpoeHue u ¢yHkiuu. OpraHouasl aBwkeHHs. KierodHsie
BKJTIOYCHHUS — HEMIOCTOSIHHBIN OpPraHou KJIETOK, 0COOCHHOCTH U ()yHKIIHH.

3. ®orocuHTE3

OO6wmeH BemiecTB U Hepruu. [IoHATHE O MIIACTUYECKOM U YHEPTETUUYECKOM OOMEHe.

®ortocunte3. CBeroBas U TeMHOBas (a3bl (QOTOCHHTE3a, OCHOBHBIE IPOIIECCHI,
npoucxofsmue B 3TH (a3pl. OCHOBHBIE HTOrM cBeToBOW (ha3pl - cuHTe3 AT®D, BhIICINCHUE
KHCIIOpOJia, 00pa3oBaHHME BOCCTAHOBJIEHHOIO HUKOTHHAMMJAJEHUHIUWHYKIeoTHADOochaTa
(HAA®D-H2). dorodochopunupoBanue. CymmapHoe ypaBHeHHE (oTocuHTe3a. IlepBuunble
NpoAyKThl (¢orocuHTe3a. DoTocHHTE3 M ypokail CelbCKOXO3UCTBEHHBIX KyiubTyp. IlyTtn
MOBBILIEHUS] ~ IPOAYKTUBHOCTH  CEJIbCKOXO3siicTBEeHHBIX  pacreHui. K. A.Tumupszes o
KOCMHUYECKON POJIM 3€JIEHbIX pacTeHUI. XeMOCHHTE3 U €0 3HaUe€HUE B MPUPOJIE.

4. DmuepreTuyeckuil 0OMeH

DHepreTHyeckuii OOMEH B KIETKE U €ro OWOJNIOTMYECKUH CMBICH.  DTarlbl
9HEPreTU4eckoro oOMeHa, NMPUYPOUYEHHOCTh 3THUX IPOLECCOB K OMPEAETICHHBIM CTPYKTypam
KJIeTKH. 3HaueHne MUTOXOHIpui 1 AT®D B sHEpreTnyeckoM oOMeHe.

5.7.  buocuHtes Oenka

BbuocunTe3 OenkoB B KJIETKE M €ro 3HaueHue. Pomb reHoB B OMOcHHTE3e OCIIKOB.
I'eneTnueckuil KoJ U ero cBoMcTBa. JTamnbl OMocHHTe3a Oenka. Peakiium MaTpUYHOrO CHHTE3a.

Perymsauuss cunte3a OenkoB. ['eH-perynsTop, TeH-ONEpaTrop, CTPYKTYPHbIE TE€HBI, HX
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B3auMozeiicteue. IlpuHumn oOpaTHON cBA3M B peryasiuud  (yHKIMOHUPOBAHMUS T'EHOB.
CoBpeMEHHBIE NIPEACTABIEHUS O IPUPOJIE TEH

8. THIbI HeIeHns KIETOK

KuzHeHHBI UK KJIETKU U ero 3tanbl. [lororoBka KIeTKH K JelIeHuI0 — nHTepdasa, ee
nepuoabl (MPEeCUHTETUUECKUN, CHHTETUUECKUI, TOCTCUHTETHYECKUi). bronornyeckoe 3HaueHue
uHTep¢azpl. AonTo3. MUTOTUYECKUNA ITUKIT.

AMUTO3 M ero 3HaueHue. MUTO3 - LIUTOJIOTHYECKAs OCHOBA OECHOJIOr0 pa3MHOXKEHMS.
da3bl MUTO3a, UX XapakTepucTuka. CTpyKTypHbIE U3MEHEHUS U (PU3HOIOrHYecKre 0COOEHHOCTH
OpPraHOUJOB KJIETKH BO BpPEMsI MHUTOTHYECKOrO JeJeHHs. BepereHo HeneHus, CTpOCHHE U
¢GbyHKUIMU HUTEH BepeTeHa. buonornyeckoe 3HaueHNEe MUTO3A.

Meiio3 - nuTonoruyeckas OCHOBa MOJIOBOro pa3MHoxkeHus. [lepBoe nenenne mMenosa, ero
(ba3pl, X XapaKTEpUCTUKA. YMEHBIIEHUE YUCIIA XPOMOCOM KaK pe3yJbTaT MEpBOro JIENEHUs.
Bropoe nenenue meiio3a, pasbl, UX XapakTepucTHKa. bruonorndyeckoe 3HaueHHE Meiio3a.

9. becnionoe 1 oaoBoe pa3MHOKEHUE.

@®opMbI U criocoObl pa3MHOKEHHUsI OpraHu3MOB. becrionoe pasMHOXKEHHE, €ro BUABI U
3HadyeHue. [lonoBoe pa3sMHOXKEHHE, €ro BHIbl M JBOMIONMOHHOE 3HaueHue. OOmas
XapaKTepUCTUKa W OCOOEHHOCTH Pa3MHOKEHHUS OCHOBHBIX TpYII OpraHu3MoB. Pa3Butue
MY’KCKHX U JKEHCKHX IOJIOBBIX KJIIETOK y )KUBOTHBIX M PACTCHUM.

10.  OnroreHes3 — MHIUBUAYAJIHHOE PA3BUTHE OPTaHU3MOB.

OmogoTBopeHue u ero TUmbl. OMIOAOTBOPEHUE U PA3BUTHUE 3apOJbIlIa Y JKUBOTHBIX.
OcHOBHBIE 3Tambl AMOPHOHAIBHOIO PA3BUTHUS  KUBOTHBIX. B3anmopeiictBue yacren
pa3BHBaroIIerocs 3apojpliia. buoreHeTHueckui 3aKOH, €ro COBpPEMEHHas HHTEpIpeTaus.
[ToctomOproHanbHOE pa3BuTHE. BpenHoe BiIMsHUE aJKOroys, HUKOTHHA, HApKOTUKOB,
3arpsi3HEHUs] OKPY’Kalollel cpe/ibl Ha pa3BUTHE 3apO/IbIilia )KMBOTHBIX U YEJIOBEKA.

OO1m1ast XxapaKTepUCTHKa U OCOOCHHOCTH Pa3MHOXKEHUSI BUPYCOB, OaKTEpHii, BOJOPOCIIEH,
MOXO000pa3HbIX, MAaNOPOTHUKOOOPA3HbIX, TOJOCEMEHHBIX, IOKPHITOCEMEHHbIX, TPHOOB U
numaifHukoB. CMeHa (a3 B )KU3HEHHOM LIUKJIE.

11.  KontponbHas pabota no paszzneny «lluronorus»

OcHOBHbIE TOHATUSA. ABTOTPO(Bl. AMHUHOKHUCIOTHL. AHA0OIM3M. ACCUMMIIALUS.
AntukonoH. Anmapat ['onbpku. AKTHBHBIN TpaHcmopT. Al’poOsl. bakrepuodaru. buocnnres
oenka. bpoxenue. Bakyonb. Bxmouenus. ["amonaaeiii Habop xpomocom. (urmonanbiii Habop
xpomocom. ['en. I'enernueckuii kox. I'enom. I'enorun. I'mapodunsHocTh. ['MapodoOHOCTS.
I'mukonus. ['mukokanuke. ['mukonporeuanl. I'pana. ['yanun. Jlenatyparus. uccumunsuus.
JHK. JlpixatenbHbiit cyocrpar. Kierounoe ppixanue. Kapuoruazma. Kartabommsm.

Kucnopoansiii stan. Kopon. Kommiemenrapuocts. Kpucra. Jleitkornactel. JInzocoma.
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Jlunonporenapl. Jlokyc. MakpoanemeHnTbl. Martpukc. MarpuuHslii  cuHTE3. Metabonusm.
Muxkporpy6ouku. Muxkpodunamentsl. Mukposnementel. Monomep.  Hykineonporensl.
Hyxneorun. Omnepon. Opranounsl. Ocmoc. Omneparop. Ilnmactuasl. I[Munouuros. I[lommumep.
[omunentua. Ilentuanas csa3b. [Ipokapuorsl. Penpeccop. Pubocomsl. PHK. CIIN. Ctpoma.
Crpykrypubie renbl. Tpanciauus. Tpanckpunuus. Tpumner. Tunakona. Tumun. daronutos.
DepMEHTBL. XIoporuiacr. XpomaTuH. XpoMorIacr. XpomocoMma. Hentpuomnu.
[uromnazmatudeckas memOpana. [lutosuH. Ypanmin. DotocuHTe3. XEeMOCHHTE3. DK3OIHUTO3.
OHJ0UMTO3. DHAOIUIA3MAaTHYECKas CEeTh. DYKapuoThl. Sapo. S apsiniko.

becnionoe pazmuoxenue. BereraruBnoe pazmHoxxeHnue. 3urota. [1onoBoe pasMHOXKEHHE.
[ToukoBanue. Anonto3. JKuszHeHHbli 1Mk kieTku. Crnepmarozoua. Cropa. Sitnekmnerka.
Amuto3. Muto3. Meiios. Lleatpomepa. Muatepdasza. Ilpodaza. Anadaza. Meradaza. Tenodasza.
Bepereno penenus. buBanenT. I'eHepaTuBHas TKaHb. ['OMOJIOrMYHBIE XPOMOCOMBI. J[BOMHOE
OIJIONOTBOpEHME. 3apoabimieBblii  Memok. Konbroranmusa. Kpoccunrosep. PenykunonHoe
nenenne. Cnepmarorene3. Oorene3. JXusHennbii 1nwmkn. ['ameropur. Crnopodwur.
buorenernueckuii 3akoH. bnactyna. brnactomep. OmnonorBopenue. OHTOreHe3. BHyrpeHHee
omnonoTBopenue. HapykHoe ommogoTBopeHHe. 3apojbllieBble  JHUCTKH. OpraHoreHes.
[MapreHorenes. OmOpuonanbHOe pa3BuTHE. [locTaMOpuoHanbHOEe paszBuTue. DuioreHes.
Dxroaepma. JHTOEpMa. Me3oaepma.

Mexnpeamernole  cBsi3u.  Heopranmueckas  Xumus.  XHUMHYECKHE  IJIEMEHTHI
nepuonnueckor cucremel J[.M.MenneneeBa. Monsl (kaTHOHBI W aHWOHBI). Boma um npyrue
HEOpPraHUYECKUE BEUIECTBA, CTPOCHHUE MOJIEKYJ] M CBOMCTBa. Jlucconuanusi 3JIE€KTPOIMTOB.
Oprannyeckast xumusi. OCHOBHbIE T'pYIIIbl OpraHMYECKUX coequHeHuil. bydepHbie pacTBOpHI.
®usuka. Ocmoruyeckoe napienue. Juddysus u ocmoc. boranuka. OCOOEHHOCTH CTPOCHMS
KJIETOK pacTeHui. OTIUYusl pacCTeHUHN OT JKUBOTHBIX. 30070TUsI. OCOOCHHOCTH CTPOCHHS KIIETOK
KUBOTHBIX. OTJIMYUS )KUBOTHBIX OT pacTeHUH U rpruOOB

boranuka. OcoOeHHOCTH CTpOeHUSs M pa3sMHOXKEHHs pacTeHuil. BererarnBHoe
pazmHoxeHue. [IpuBuBku. Opransl pacTeHud, ux crpoeHue u ¢yHkuuu. CTpoeHHE IBETKA —
opraHa CeMeHHOro pasmHoxeHus. OmnbuteHne. 3oomorus. (OcoOEHHOCTH Pa3MHOXKCHHS
KUBOTHBIX DPA3IMYHBIX cHCTeMaTH4eckux Tpymi. CrnocoObl OMIOAOTBOPEHHS Y >KUBOTHBIX.
[TocTamMOpuroHaibHOE pa3BUTHE HAceKOMbIX. LIUMKI pa3BUTHUS 3€MHOBOJIHBIX. AHATOMMUS.
OcobenHocTy SMOPHOHATBHOTO PA3BUTHUS YETTOBEKA

Pasgen 3. Pemenne 3aga4d mo teMme «l enetukay -11 gacos

3aKperieHue OCHOBHOI'O COJEP:KaHU TEM B XOJI€ PEIICHHUS OHOJIOTMYECKUX 3ajJay.

1.2.3. He3aBucumoe Haclie10BaHUE TPU3HAKOB
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[Ipenmer, 3agaun n MeToabl reHETUKA. OCHOBHBIE Pa3felibl TEHETUKU. MeCTO FeHEeTUKH
cpeay OMOJOTMYECKHX HayK. 3Haue€HHWE TeHETHUKU B pa3paldoTke MpobiieM OXpaHbl MPUPOIHI,
3paBOOXPAHEHHUS, MEIULIUHBI, CETbCKOr0 X034icTBa. [IpakTHueckoe 3Ha4eHUE TeHETUKH.

I'MeHngens — OCHOBONOJIOKHMK TEHETHUKUM. MeToj TIEeHETHYECKOro  aHalu3a,
paspaborannbiii I . Mennenem. ['enernueckas cumBonuka. [IpaBua 3anucu cxem CKpeliBaHusl.

HacnenoBanne npu MOHOTHMOPHIHOM CKpeUIMBaHUU. J[OMHUHAHTHBIE M PEIECCHBHBIC
npusHaku. [lepBbiii 3akoH MeHzens - 3aKoH eAMHOO0Opa3usi THOPUIOB TEPBOTO TMOKOJICHUS.
Bropoi 3akoH Mennens - 3akoH pacuiensieHus. [IpaBuio yucrorsl ramer. L{utonorunueckue
OCHOBBI PACIICIUICHHUSI TMPU MOHOTHOPUIHOM CKpermmBaHuu. CTAaTUCTUYCCKHA XapakTep
pacIlerIeHuUs.

[Tonstne o renax um awiensx. MEHOTUIT W TEHOTHUIL. ['OMO3UroTa W TETEPO3UTOTA.
Pacuiennenue npu BO3BpaTHOM U aHATIM3UPYIOLEM CKPEIIUBAHUH.

HacnenoBanwe mnpu QuUrHOpUIHOM CKpeniuBaHWUU. He3aBucumoe KOMOWHUPOBAHUE
HE3aBUCHUMBIX Map TMPU3HAKOB - TpeTul 3akoH Mennaensa. Lluronornyeckue OCHOBBI
HE3aBHCHMOT0 KOMOWHUPOBAHUS AP MPU3HAKOB.

4.5. BsaumoneiicTBHe aJUIebHBIX U HEAJUIEIbHBIX TEHOB.

Hacnenosanue npu B3aMMOAECUCTBHM aJUIENIbHBIX IeHOB. [lomMuHupoBanue. HemomHoe
nomuHupoBanue. Komomuuposanue. CBepx10MHUHUPOBaHUE. MHOKECTBEHHBIN aJIEIN3M.

B3aumopeiictBue HeauienbHbIX TeHOB. HoOBOOOpa3oBaHWsS TPU  CKPEIIMBAHUU.
OcoOeHHOCTH HAcleIOBAaHUS KOJWYECTBEHHBIX MPU3HAKOB. KOMIUTMMEHTapHOCTh. DMHCTA3.
[Tonmumepus. MHOXECTBEHHOE AeiCTBUE I'eHOB. IIpuMepsl MHOXECTBEHHOI'O IEHCTBUS I'€HOB.
Bo3moskHBIE MEeXaHU3MBI OOBSICHEHUS JTOTrO SIBJICHUSA. ['€HOTHUIT Kak IIEJIOCTHAs MCTOPHYECKH
CJIOKMBLIASICS CUCTEMA.

6.7. XpoMOCOMHas TeOpHs HACIICICTBEHHOCTH.

SIBlIeHME CUEIUIEHHOrO0 HACJIEIOBAHUS M OTPAHUYEHHOCTh TPETHErO 3aKOoHAa MeHnens.
3nauenue pabot T.I.Moprana u ero mkojbl B U3y4E€HUH SIBJICHUS CLIETNIEHHOTO HACJIEIOBaHUSI.
Kpoccunrosep, ero Omonormueckoe 3HaueHue. ['eHermyeckue KapTbl XpomocoMm. OCHOBHBIE
MOJOKEHUSI XPOMOCOMHOM TEOpuUH HacineACTBeHHOCTH. Bxian mkonsl T.I.Moprana B
pa3paboTKy XpOMOCOMHO TEOpUHU HACIEACTBEHHOCTH.

8.9. T'enermka momna.

I'enetnka nona. IlepBuyHble 1 BTOPUYHBIE MOJOBBIE MPU3HAKUA. XPOMOCOMHAs TEOPUs
ONpEeNeNICHUsT MoJjia. ['OMOraMeTHbIi M TeTepOraMeTHBIM IoJ. THIBI ONpENeNeHUs MOoJa.
Mexanusm noxajep:kanusi cootHouieHus nonos 1:1. HacnenoBanue mpu3HAKOB, CUEIJIEHHBIX C
TIOJIOM.

10. 3aKOHOMEpPHOCTH U3MEHUYHUBOCTH.
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N3menunBocTh. Kinaccudukamms n3MEHIMBOCTH € TTO3UIIMA COBPEMEHHON TE€HETUKH.

denorunuyeckas (MoIupUKAIMOHHAs M OHTOTEHETHYecKas) H3MEeH4YMBOCTh. Hopma
peaKkuuu U ee 3aBUCUMOCTb OT reHoturna. CTaTUCTUYECKHUE 3aKOHOMEPHOCTH MOIU(UKALMOHHON
M3MEHUYMBOCTH; BapUALIMOHHBINA Pl U BapuallMOHHAs KpUBasl.

l'enotunuueckas (koMOMHATHBHAasT W  MYTalUMOHHas) M3MEHYMBOCTh. 3HAYCHHE
KOMOMHATUBHOM H3MEHYMBOCTH B OOBACHEHMM HBOJIOLHOHHBIX MPOLECCOB, CENEKIUU
OpraHu3MoB. MyTalmOHHAs N3MEHYHMBOCTD, €€ BUbl. MyTanuu, ux npuanHel. Knaccndukarms
MyTalMil 1O XapakTepy HW3MEHEHHs TeHOTHNa (T€HHbIe, XPOMOCOMHBIE, T'€HOMHBIE,
uurorjazMaruueckue). IlocnencTBus BAMSHUS MyTareHOB Ha OpraHu3M. Mepsl 3aliuThl
OKpYXarollled cpeapl OT 3arps3HEHUsT MyTareHaMu. 3aKOH TOMOJIOTMYECKMX pAJIOB B
HacyeacTBeHHON n3MeHunBoctu. H.M.BaBuioBa. DkcriepuMeHTaIbHOE MOyY€HUE MYyTallUi.

11.  T'eneruka yernoBeka

I'enetnka yemoBeka. YenoBek Kak OOBEKT TEHETHYECKUX HCCIIEOBaHUI. MeTosl
W3Y4YEHHUS HACJIEJICTBEHHOCTH YEJIOBEKA: I'eHEaJOrn4eckuil, OJIM3HEIOBbIM, IUTOreHETUYECKUH,
rHOpUIN3AIHS COMAaTHUECKUX KIIETOK.

HacnenctBennsle 0one3HH, MX paclpoCTpaHEHHE B MOMYJSIUAX dYeloBeka. Mepbl
NpOQUIAKTUKM HACIEICTBEHHBIX 3a00jeBaHMN 4YeJoBeKa. BpemHoe BIMSHHE aAJIKOTOJ,
HHUKOTMHA M HApKOTUYECKUX BEIECTB HA HACIEACTBEHHOCTb YeJIOBEKa. MEINKO-TeHETHUECKOE
KOHCYJbTHpOBaHue. Kputrka pacMCTCKUX TEOPHUI C O3ULIUI COBPEMEHHON IT'€HETUKH.

OcHoBuble moHATHSA. ['eHermka. [mOpumonormueckuit meron. HacneacTBeHHOCTH.
W3menuuBocTh. Amienb. AnbTepHaTUBHbIE INpu3Haku. ['eHorun. Penorun. ['ereposurora.
l'omozurora. I'mOpua. [JomuHaHTHBIM Tpu3HaK. PerieccMBHBIA MpU3HAK. AHATU3HPYIOIIEE
ckpemuBanue. Bo3BpatHoe ckpemunBanue. Jlurereposurora. ITomuruOpuaHoe cKpeliuBaHUe.
Kommnnmenrtapaoe neiictBue reroB. Dnucras. Ilomumepus. Ilnefiorponus. MHOXeCTBEHHBIH
aimenu3M.  KomomuuupoBanue.  CBepxzpomuHupoBaHue.  HemonHoe — noMuHUpOBaHUE.
CuennenHoe HacnepoBanue. ['pynmbel  cuerienus.  Kpoccunrosep. KpoccoBepHble u
HEKpOCCOBEpHBIE rameThl. Ayrocomsl. ['eTeporameTHsblil non. I'omoramerHblil noi. CuemyieHHoe
¢ mojoM HacienoBanue. MeHOTUIHYECKAsT U3MEHYMBOCTh. MoOIupHUKAIIMOHHAST U3MEHUYUBOCTb.
Bapuanrta. Bapuaunonnsiii paa. Bapuannonnas kpusas. Hopma peakuuu. OHTOreHeTnueckas
M3MEHYUBOCTh. ['eHOoTMIMYecKass W3MEHYMBOCTb. MyTallMOHHas M3MEHYMBOCTh. Myranuu.
Myrarensl. ['enHble MyTaruu. [ eHOMHBIE MyTalluu. XpOMOCOMHBIE MyTaniuu. KomMOnHaTHBHAS
n3MeHUuBOCTh. lluromnasmaruyeckass u3MeH4YMBOCTh. CroHTaHHble MyTanuu. JleranabHble

MyTaluu. 3aK0H TOMOJIOTHYECKUX pAa0B B HaCHCHCTBeHHOﬁ HN3MCHYHNBOCTHU.
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I'enetnka uenoBexka. HaciencrBeHHble Ooie3HU. AnpOMHW3M. BIW3HENOBBI METO/I.
I'emodumms. I'uOpunuzanus coMaTHUECKUX KIETOK. MeIuKo-TeHeTHIeCKoe KOHCYIbTHPOBAHHUE.
[Momupaktrnus. [lonynsiurOHHBIA METOI.

MexnpeamerHsle cBsizu. JKoaorus. OxpaHa NpUpoasbl OT BO3ACHCTBUSA XO3MCTBEHHOM
JESTETPHOCTH YeJIOBEeKa. Teopus HBONIONMU. 3HAUYCHUE W3MEHYMBOCTU B ABOIIONNU. Du3HKa.
HNonusupytomiee u3nydeHue, MOHATHE O J103€ M3NYyYEHUS U OMONOTMYECKOW 3ammTe. XUMHUS.
Oxpana npupoJIbl OT BO3IEHCTBUSI XUMUUECKUX MPOU3BOJICTB.

Heoprannueckass xumusi. OxpaHa HOpUPOJBI OT HETATUBHOI'O BO3ACHCTBUS OTXO/OB
XUMHUYECKUX MPOU3BOJCTB. Pusmuka. PentreHoBckoe uznydenue. [lonsarue o m103e u3aydyeHus u
OMOIOrHYECKOH 3alllUTeE.

3auér no kypcy «Pemienune 6nomoruueckux 3aaad B xoje noArotroBkd k ['MA» - 1 yac
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TemaTn4yecknii HOYPOYHBIN IVIAH MO NpeaMeTy OMOJIOTHsA AJIsl KJIacca 001meo0pa3oBaTe/J bHOM HIKOJIbI

(1 yac B HeeJ110, 35 yUeOHBIX He/le 1)

Ne Tema 3ansiTusi(pasnesa) IIpumeyanue
/i

\ BBenenue- 2 4

[EEN

Beenenue B kypc

2 Pemenue 3amay o reme: «OCHOBHBIE CBOMCTBA KUBOr0. CHCTEMHAs OpraHu3aIusl >KU3HI)

\ Paznen |. MoJiekyasipHasi 6MoJ10rus - 6 4

Pemenune 3aga4 mo teme: «XUMHYECKHUI COCTAB KICTKH. HeOpFaHI/I‘-IeCKI/Ie BCIICCTBA»

Pemenne 3amayg mo teme: «YraeBonpsl. JINTIHIED).

Pemrenne 3amau mo teMe: « XUMHUECKUM COCTaB KJIETKUA. benkmy.

Pemenue 3amau no teMe: «XUMHUYECKUN cocTaB KiIeTKU. HyknenHoBbie KUCIOThl. ATD)

Pertennie 3amau mo teMe: « XUMHUYECKHH cocTaB KIeTKU. ATD»

O[NNI~ W

KonTponbHas pabora no pazneny: «MonekyisipHast Ouoaorus»

Pazgen |l. llnTonorus - 11u

9 Pemenue 3amau o teme: «llutonorus kak Hayka. Kinerounas Teopusi»

10 | Pemenue 3ama4 mo teMe: « CTpoeHHE KIETKU U €€ OpraHOMIbI»

11 Pemenue 3agau mo teme: «DoTOCHHTE3

12 | Pemenue 3a1a4 mo TeMe: « JHEPreTHICCKUH OOMEH)

13 | Pewenue 3amau o teme: «buocunres Oeika

14 | Pemenne 3amau no teme: «bruocunres oeakay

15 | Pemenue 3amau o teme: «brocunres Oenka

16 | Pemenue 3amau no teme: « TUNBI JEJIEHUS KIETOK)

17 Pemenne 3aJa4 I10 TEMC: «becmonoe 1 monosoe Pa3MHOXCHUCH

18 | Pemenue 3ama4 no teme: «MHIUBUyaThbHOE PA3BUTHE OPTaHU3MOBY

19 | KonTponbHas pabora o pazaeny «Lutomorus»

\ Pa3nen l1l. I'eneruka - 144

20 | Pemenue 3amau o teme: «HezaBucumoe HaclieJOBaHHUE MPU3HAKOBY

21 | Pemenue 3ama4 no teme: «HesaBrcumoe HaclieioBaHUE IPHU3HAKOBY

22 Pemenue 3amayd o teme: «He3aBucumoe HaciaemoBaHuE IIPU3HAKOB»

23 | Pemenne 3a1a4 no teme: «B3auMoIeHCTBHE TEHORYuy - or
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Pemenue 3aga4 mo teme: «B3anMoaelicTBIE T€HOBY

25 | Pemenue 3a1a4 1o TeMe: «XpOMOCOMHAsI TEOPHsI HACIICICTBEHH OCTH)
26 | Pemenue 3a/1a4 o TeMe: «XpOMOCOMHAS TEOPHS HACICACTBEHHOCTHY
27 | Pemrenue 3a1a4 mo TeMe: «XpOMOCOMHAs TCOPHS HACJICICTBEHHOCTHY
28 | Pemenue 3amad o teme: «['eHeTHKa I10J1a)

29 | Pemrenne 3agad mo teMe: «['eHeTHKa moma»

30 | Pemenwme 3a/1a4 1o TeMe: «3aKOHOMEPHOCTH U3MEHYHUBOCTH)

31 | Bauét mo kypcy: «PemeHne OMOIOrMYeCcKUX 3a1a4 B X0J1¢ MOAroTOBKH K EI'Dy»
32 | IlpoekTHas eATEeIbHOCTh

33 | IlpoekTHas esATeabHOCTh

34 | IIpoekTHas AEITEIHLHOCTh

35 | IlpoekTHas nesaTeabHOCTh

HToro:354.
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Y4yeOHO-MeTOAMYECKOE OOecnedyeHue 00pa30BaTeJIbHOIO Npouecca
Cnmcok urepartypsl.

1. Bepxunbaut M.B., I'narones C.M., Banosa H.I1., ®punman M.B., @ypanes B.A., Uyo
B.B. Metoanueckoe mocobue k yueOHuky “O6mas 6uonorus™ - M.: MUPOC, 2017. —
93c.

2. H.J.I'aneepa.,«CTo mpuéMOB IJis y4eOHOTO yCIiexa ydeHUKa Ha YpOKax OMOIOTHI»-

MeToau4YecKoe mocobue st yautens, MockBa: «5 3a 3HaHus»,2016r.

I'ua A.A. Ilpuemsl negarornyeckoit Texuuku. — M.: Buta-IIpecc, 2002. — 86¢.

4. Jmutpuena T.A., Cymaroxun C.B., I'ynenkos C.1., Mensenesa A.A. buonorus.
UYenosek. O6mas 6uonorus. Bonpock!. 3aganus. 3amaun. — M.: [lpoda, 2017. — 144c.

5. Myptazun .M. 3anauu u ynpaxsenus mo obmeit ouonorun. I[locobue msa yuutenei. —
M.: IIpocemienue, 1981. — 192c.

6. Ilerynun O.B. DnextuBHBIC Kypchl. IX MECTO U pOJib B OMOIOTHYECKOM 00pa3oBaHUM.//
“buonorus B mkone”. — 2004. - Ne7.

7. Tlonomapesa U.H., Comomun B.I1., Cunensaukosa I'.JI. O0mast MeToauka o0ydeHus

ouonoruu. M.: U3narensckuii neHtp “Axamnemus’”, 2003. — 272c.

Bericoukast M.B. TpenupoBounsle 3agaun. Bonrorpan. Yunrens: 2017. 148c.

I'ynses B.I'. 3agaunuk no reneruke. M. Konoc1980.

10. A.B. ITumenoB. Ypoku 6uonoruu B 10 — 11 kmaccax, pa3zBépHyToe miaHnupoBanue (B 2
yacTax. — Spocnasib, - Akagemus pazsutus, 2016

11. [lumenos A.B. Ypoku buonoruu. Spocnasns. Yuutens roga Poccuu: 2003. 270c.

12. IlporpamMmer ai1st 001I€00pa30BaTENbHBIX MIKOJ, THMHA3UH, uieeB. buonorus. 5-11
kiacc. M.: Jlpoda, 2010. — 224 ¢

13. FOpxosa U.1., IlIlumkeBuy M.JI O6mas 6uonorus: 10 knacc: IloypouHsie TeCThI:
Temarnyeckuit KOHTPoOJb. YueOHO-MeTou4eckoe nocodue - Mu:FOuunpecc,2017.-
192c.

14. B.}O.KpectbsinunoB,l .b.Baitnep.CoopHUK 3a71a4 110 TeHETHKE ¢ perieHussMu.-Caparos:
«JInnein»,2017.-156¢.

15. B.X.Coxkonosckas. 120 3agau mo reHetuke(c pemenusmu).M.: Learp PCITN,1991.-88c.

16. C.A. Auxapés I'eneruka : Coopuuk 3amay.-M.: M3narensctBo «IlepBoe ceHTa0ps»,2017.-
112c.

17. C.W. bensuuna, K.A.Ky3smuna, .B.CepreeBa u np. Pemenue 3agad mo
reaetuke.CI'MVY,2017

18. 3. Imutpuena T.A., Cymaroxun C.B., I'ynenxos C.1., Mensenesa A.A. buonorusi.
UYenosek. O6mas ouonorus. Bonpockl. 3aganus. 3amauu. — M.: [Ipoda, 2002. — 144c.

19. Konuenius npopuibHOro o0yueHus Ha cTapiieil cTyrneHu ob1ero oopa3oBaHus.
Mockaa.

w

© ©

Jlureparypa g yyamuxcs.

1. TIL.M boponuH, JI.B. Beicotikas, .M. Jpmmmui u ap. buonorus (o6mas 6uonorusi),
yueOHuK a1 10 — 11 knaccoB 0011e00pa3oBaTeabHbIX YUPEKICHU; MPOQPUIbHBIHN
ypoBeHb; 1 yacts . — M.; [IpocBemenue. - 2016.

2. T'M. Oemvmun, O.B. Cabnuna, JI.B. Beiconikas, [1.M. bopoaun. O06riast Guonorus:
npakTuKyMm Juig ydamuxces 10 — 11 k1. o0iieo0pa3oBaTenbHbIX YUPEKACHUIH;
npoQUIbHBINA YPOBEHb

3. bormanosa T.JI., CononoBa E.A. buonorus. CripaBouHoe mocooue Jiist
cTapuiekiaccHukoB u nocrynapmux B BY3s1. — M.: ACT-IIPECC IIKOJIA, 2016. —
816c¢.

4. Kupeea H.M. buonorus st nocrynatoumx B BY3b1. Crioco0b! pereHus 3a1a4 mo
reHeruke. — Bonrorpazn: Yuurens, 2017. — 50c.
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5. CamoyuwmTens il penieHus 3aaa4 o renetuku. 2 gactu. [.U. [loaropnosa. B
«IIepemena"1988r.

6. ®.K. Anenpmmn. 3amaqn mo renetuke. [locobue s aburypuentoB BMA..,20177r.

7. Mopton [xenkunc. 101 kmroueBas uaes: reaernka. — M.: @ AUP-IIpecc, 2002.

8. IlerpocoBa P.A. OcHOBBI reHeTHKH. Tembl mKoMbHOTO Kypca. — M.: JIpoda, 2004. — 96¢.

9. MawmontoB C.I'. buonorus: [Tocobue mist moctymnaromux B By3sl. — M.: Beicmas mkona,
1992.

10. ®aunt P. bronorus B nudpax. — M.: Mup, 1992.

11. [lTananenok E.C., Kammoxk JI.B., JIucoB H.JI. Tectsl mo 6uonoruu. — M.: Poned, 2001. —
384c

Multimedia — nogaepsxka Kypca «o01ast GHOIOTHs»
OTxpeitas 6uonorus (Bepcus 2,6). @usmukon, 2016
«Kupmmt u Medomnii. 10 k1. OGmas 6uomorusi»
«Kupumn u Medoauii. 11 k. Obmias 6uonorus»
OcHoBbl o6mIelt 6uonorun, 9 xkinace («1C:06pazoBanuey», 2007)
buonorus, 10 knace («1C:06pazoBanuey, 2008)
OnextpoHHble yueOHuKU A.B.ITumenosa
ABTOpckHe 1H(POBBIE 00pa30BaTEIbHBIC PECYPCHI
Hpyrue 0P Ha ycMOTpeHUE yuuTenst

ONoarwNE

NuTepHeT-pecypebl

http://www.eid0s.ru — Digoc-1eHTp AUCTAaHIMOHHOIO 00pa3oBaHMs

2. http://www.km.ru/education - YueOnbie MaTepHrasibl i CIOBapH Ha caiite « Kupuit u
Medoaunii»

3. http://school-collection.edu.ru/catalog/search - Exunast kosmmekius mudpoBbix
00pa3oBaTeIbHBIX PECYPCOB

4. http://window.edu.ru/window/ - eaquHOE OKHO JOCTYIa K 00pa30BaTEIbLHBIM pecypcaM
HNurtepuer o Ouonorumu.

5. http://www.5ballov.ru/test - TecT it aOUTYPHUEHTOB 110 BCEMY HIKOJILHOMY KYPCY
OHMOJIOTHH.

6. http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHUKAIIHOHHBIC BUKTOPHHBI 110
OMOJIOTHH - YKOJIOTHH Ha cepBepe BOpOHEKCKOro YHUBEPCHUTETA.

7. http://chashnikil.narod.ru/uchutil45.htm - Karanor ccbuiok Ha o0pa3oBaTeIbHbIE
pecypcebl UnTepnera mo pa3neny "buonorus".

8. http://ic.krasu.ru/pages/test/005.html -rectsl mo Guonorum.

9. http://www.kokch.kts.ru/cdo/ - rectupoBanue On-line o OMONIOrHK TS yIanmxcs 5-
11xmaccoB.

10. Ipyrue uHTEpHET- peCypChl HA YCMOTPEHUE YUUTEIS U 00yJarOIUXCsI

=

Pecypchl tucTaHIIMOHHOTO 00Y4eHHUSI
http://www.informika.ru/- oOy4aroumx nporpamMm 1mo OHOJIOTUH U XUMHH.
2. http://testipobiologii.ucoz.ru/ - TecTsl MO OUOIOrHH OT YUUTEIA OHOIOrud MypOMIIEBO
FOnmuu BragumupoBHBI (aBTOPCKHI MEpCOHATBHBIN CAlT)
3. http://www.ballov.net/login.php - TecTsI Ha cTpaHuIle JICKTPOHHOTO THEBHUKA
ballov.net(aBropckue pecypchr)

=
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