MuHuCTEepCTBO 00pa30BaHMUs U MOJI0AEKHOI NMOJMTHKU CBepaJIOBCKOIl 00/1aCTH
YnpasJieHue 00pa3oBaHusA APTEMOBCKOI'0 TOPOJACKOr0 OKpyra
MyHuuunajibHoe 010/:KeTHOe 0011e00pa3oBaTe/IbHOE YUpPeKIeHne
«Cpennsisi 001eodpa3oBare/ibHas miKoJaa Nel4»

YTBEPXJIAIO:
Hupexrop MBOY «COIILI Nel4»
A.H. Tpsanouxkuna
[Tpuka3 Nel01 «31»aBrycra 2023 1.

PabGouyasi nporpaMmma y4e0HOro npeamera

[IpenmerHas 00IacTh: €CTECTBO3HAHUE

VY4eOHbIii npeaMeT: 6uosorus (yriayOleHHbI YpOBEHb)
CryneHnp 00pa3oBaHus: OCHOBHOE 00111ee 0Opa3oBaHUe
Cpoxk peanuzanuu: 2023— 2024 yueOHBIN 1O

Knacc: 10-11

CocraButensb: Konynaesa Enena
Bnagunenrosua

Yuurens: Ouonoruu

1 xB. KaTeropus

2023r



Pabouas mporpamma yuebHOro mpeamera «buomorus» Ha ypOBHE CpEIHETO
o011ero o0pa3oBaHUs COCTABIICHA B COOTBETCTBHH

- ¢ TpebOBaHUSAMHU K pe3ylIbTaTaM CpPEJHEro O0Omero oOpa3oBaHUs,
yTBEPKAEHHBIME  DeniepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
cpeanero o0riero o0pa3oBaHMs;

- Pabounmu nporpammamu no 6uosnoruu noxa peaaxuuein B.K. Iymuoro, I'.M.
Hemvmmmna. 10-11 xmacest, yray6menusiii ypoBens. .M. Jpmvmum, O.B. Cabnuna.-
M.IIpocsenienue, 2018.

Nzyuenne Onosioruu Ha yriayOI€HHOM YpOBHE OPHEHTHPOBAHO Ha MOJATOTOBKY K
nmoclenymemMy npoQeccHoHaTbHOMY 00pa30BaHUIO, pPa3BUTHE WHIMBHIYaTbHBIX
crocobHocTell oOywaromuxcss TyTéM Oojiee TIyOOKOro, 4eM MpeaycMaTpUBaeTCs
0a30BBIM YPOBHEM, OBJIaACHUA OCHOBaMM ouoyorTMu U MCTOAAaMHU  HU3YYCHHA
OpPraHu4ecKOTO MHpA.

N3yuenne Ouonoruu Ha yriayOJ€HHOM ypOBHE oOOecleuyuBaeT: NpPUMEHEHHE
MIOJIYYE€HHBIX 3HAHUM JJIS1 peIIeHUs MPAaKTUYECKUX U yueOHO-HUCCIIe10BaTeNbCKUX 3a/1aY,
YMEHUE CHUCTEMATU3HUPOBATH U O606HIaTI) MOJIYYCHHBIC 3HaHUA; OBJIAICHUC OCHOBaAMU
MCCIIEIOBATENIBCKON JEATEIPHOCTH OHMOJIOTHYECKOH HANpaBIeHHOCTH W TI'PaMOTHOTO
0(pOpMIIEHHUS MTOJTy4YEHHBIX PE3yIbTaTOB.

N3ydenne mpeaMera Ha YriayOJdEHHOM YpPOBHE IIO3BOJISIET (OPMHUPOBATH Y
oOyJaromuxcss yMEHHE aHaJH3UpOBaTh, NPOTHO3UPOBATH W OIICHWBATH C MO3UIIAU
9KOJIOTMYECKOH 6€30TIaCHOCTH TOCIIEACTBHS JICATEIIFHOCTH YEIOBEKa B IKOCHUCTEMAX.

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

B cucreme ecrtecTBEeHHO-HAydyHOTO OOpa30BaHUS OHWOJIOTHS Kak Y4YeOHBIN
MpeAMET 3aHMMaeT BaXHOE MECTO B (OPMHUPOBAHWMU: HAYYHOM KapTHHBI MHPA;
(YHKIIMOHATLHON TPaMOTHOCTH, HEOOXOIMMOM JUIsl TOBCEIHEBHOW >KM3HW; HABBIKOB
3JI0POBOTO M OE€30IMacCHOTO Uil YeJIOBEKa M OKPYKAIIIEH cpeapl o0pas3a >KH3HU;
9KOJIOTUYECKOTO CO3HAHUS; IEHHOCTHOTO OTHOIICHHUS K JKUBOW IMPHUPOJIC U UYETIOBEKY;
COOCTBEHHOU MO3UIIUU TI0 OTHOIIECHUIO K OMOJIOTHYeCKON MH(POPMAIIMH, TIOJTyd4aeMOn U3
pPa3HBIX HMCTOYHUKOB. M3ydeHue Ouonorum co3mgaét ycioBus g (HOPMUPOBAHHS Y
00yJaronuxcs WHTEJUICKTYaJIbHBIX, rPaKIaHCKUX, KOMMYHHUKAITMOHHBIX n
MH(POPMAITMOHHBIX KOMITCTCHITHH.

W3yuenne kypca «buonorus»» B cTapluiell ILIKOJIE HalpaBI€HO Ha peLIeHue
CIIEAYIOIINX 3aay4:

1. popmupoBanue cucTeMbl OHOJOIMYECKMX 3HAaHUH Kak KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHbI MUDA;

2. pa3BUTHE JIMYHOCTU OOYyYarOIIMXCS, WX HHTEIUICKTYaJlbHOE M HPAaBCTBEHHOE
COBEpILEHCTBOBAaHUE, (POPMHUPOBAHUE y HHUX T'YMAHUCTUYECKUX OTHOIIEGHUH MU
9KOJIOTUYECKHU 11eJ1IeCO00Pa3HOTo MOBEACHUS B ObITY U TPYJIOBOH AEATEIBHOCTH;

3. BBIPaOOTKY MOHUMAaHHUS 00IIECTBEHHON MOTPEOHOCTH B Pa3BUTUU OMOJIOTHH, a
TaKke (OPMHUPOBAHME OTHOIIEHHS K OHMOJOrMHM Kak BO3MOXHOH oOnactu Oyamymiei
MIPaKTUYECKON JESITEIBHOCTH.

Iesn Ouosormyeckoro oOpa3zoBaHMs B cTaplied IKosie (HopMyIHpYyIOTCsS Ha
HECKOJIbKUX YPOBHSX: INI00ATbHOM, METaNpeAMETHOM, JINYHOCTHOM M NPEeIMETHOM, Ha
ypOBHE TpeOOBaHU K pe3ybTaTaM OCBOCHUS COAEPKAHUS MPEIMETHBIX PO PaMM.

I'moOanbHble 1ETM OHONOTMYECKOrO OO0pa3oBaHMs SBISIOTCA OOIMMH IS
OCHOBHOHM M CTapIled IIKOJbI U ONpPENeNsioTCs COLMAIbHBIMUA TPeOOBAHUAMHU, B TOM
quciae WU3MEHEHHEM COLMAIBHOM CHUTYyallMM pa3BUTHUS — POCTOM HH(DOPMAIIMOHHBIX



Meperpy3oK, M3MEHEHHEM XapakTepa © CHOCOOOB OOMIEHHS ©  COIUAIBHBIX
B3aMMOJICHCTBUI (00BEMBI M CHOCOOBI TOJYYEHUS HHPOPMALUHU TOPOXKIAIOT Pl
0COOEHHOCTEH pa3BUTHS COBPEMEHHBIX MOAPOCTKOB). Hambonee mpoayKTUBHBIMU IS
pemeHus 3a1a4 pa3BUTHUS MOJPOCTKA SIBISIOTCS COLMOMOpPAIbHAS U WHTEIUICKTYaIbHAS
B3pPOCIIOCTb.

I'moGanbHBIMU TENSIMU OHOJIOTHYECKOTO 00pa30BaHUS SIBISIOTCS:

e coumMaym3anMs oOOyJarolmMXCsi KakK BXOXJIEHHE B MHUP KYyJIbTYypbl U
COLIMAJIBHBIX OTHOILIEHUH, 00ecreuuBarollee BKIIOYEHUE Yy4alllUXCsl B Ty WM HHYIO
rpynmy Ju0o 0OIIHOCTh — HOCUTENS €€ HOPM, IIEHHOCTEH, OpUEHTAIlN, OCBAaNBACMbIX B
Ipolecce 3HaKOMCTBA C MUPOM KUBOM MPUPO/IBL;

e npuolIIeHHe K TO3HABaTEIbHON KyJIbType KaK CHUCTEME IO3HaBaTEIbHbIX
(Hay4HBIX) LIEHHOCTEW, HAKOIUIEHHBIX OOIIECTBOM B c(epe OMOIOrMYecKOd HayKu.
[Tomumo arToro, Ouosornyeckoe oOpa3oBaHME HA CTapliel CTYNEHU MPU3BAHO
o0ecneunTh:

e OpPHMEHTALMIO B CUCTEME ITHMUECKUX HOPM U IIEHHOCTEH OTHOCUTENHHO
METO/I0B, PE3YJIbTaTOB U JIOCTHKEHUN COBPEMEHHOM OMOJIOTHYeCKON HayKH;

e Ppa3BHUTHe [T03HABATEIbHBIX KAUECTB JINYHOCTH, B TOM YHCJIE TO3HABATEIIbHBIX
MHTEPECOB K M3YYEHHUIO OOIINUX OMOJIOTHUYECKUX 3aKOHOMEPHOCTEH M caMOMYy IMpOLEecCy
Hay4YyHOTO TMO3HAHUS;

e OBJIa/IeHUE y4eOHO-TIO3HABATEIbHBIMH M [IEHHOCTHO-CMBICJIOBBIMU
KOMIIETEHTHOCTSMM [UI1 (POPMUPOBAHUS MO3HABATEIbHONM M HPABCTBEHHOM KYJIBTYpHI,
Hay4HOTO MHUPOBO33PEHHUS, a TAKXK€ METOAO0JIOTHE OMOJIOTMYECKOTO 3KCIIEPUMEHTa U
3JIEMEHTAPHBIMU METOJIaMH OMOJIOIMUYECKUX HCCIEe0BAaHMH;

¢ (GopMHpPOBaHHE DKOJOIMYECKOTO CO3HAaHUS, LEHHOCTHOTO OTHOIICHHS K
YKUBOM MIPUPOJIE U YETIOBEKY.

Jannast paboyasi mporpamMmma paccyMTaHa Ha IPOBEACHHUE 3 4acOB KJIACCHBIX 3aHSITH B
HEJIENI0 TIPH M3y4YeHUHU mpeaMeTa B TeueHue AByx Jjet (10 u 11 xmaccer). Obmee yucio
y4eOHBIX 4yacoB 3a 2 rojia ooydenust coctapisieT 210 4, u3 Hux 105 4 (3 4 B Hegenmo) B 10
knacce, 105 4 (3 u B Henemio) B 11 kimacce.

PE3YJIbTATBI OCBOEHUS KYPCA BUOJIOT U

JIu4HOCTHBIE Pe3yabTATHI:

1. peanu3anysi ITUYECKUX YCTAHOBOK IO OTHOLICHUIO K OHOJOrMYECKUM

OTKPBITHSM, UCCIICIOBAHUSIM U HX PE3YJbTaTaM;

2. TpuU3HAHUE BHICOKOHN LIEHHOCTH JKU3HH BO BCEX €€ MPOSIBICHUSAX, 30POBbS CBOETO U
APYTUX JIOJICH, pean3alii yCTaHOBOK 37I0POBOTO 00pa3a )KHU3HHU;
3. chOopMHpPOBAHHOCTH II03HABATEIBHBIX MOTHBOB, HANpPABICHHBIX HAa IMOJY4YEHHE
HOBOTO 3HaHUs B oOmactu OWojOrMM B CBA3M C Oyaymiedl mnpodeccuoHalbHON
JeATeIbHOCTBIO MM OBITOBBIMU MPOOJIEMaMU, CBSA3aHHBIMU C COXPAHEHUEM COOCTBEHHOTO
30POBbS U PKOJIOTUYECKON O€30MacHOCTH.

MeranpeaMeTHbIMH  Pe3yJIbTATAMM  OCBOEHMSI  BBIIYCKHUKAMHU  CTaplied  IIKOJIbI
yrIIyOaE€HHOTO Kypca OMOJIOTUHU SIBIISIFOTCSL:

1. oBnaseHHE COCTABIAIOIIMMM HCCIIEN0BATEIbCKON U MIPOEKTHOM AEATENBHOCTH, BKIIIOYAs
YMEHUS BUJETh MpOoOJIeMY, CTaBUTh BOIPOCHI, BBIABUIATh THIOTE3bI, JaBaTh ONpPEICICHUS
MOHATHUAM, KIaccu(UIUpoBaTh, HAOMIOAATh, POBOJUTH SKCIIEPUMEHTHI, JIeJIaTh BBIBOJBI U
3aKIIIOYEHUs, CTPYKTYPUPOBATh MaTepual, 0ObICHATh, JOKa3bIBaTh, 3ALIUIATh CBOU UICH;



2. yMmeHHs pabOTaTh C Pa3HBIMH HCTOYHUKAMHU OWOJIOTMUYECKOW HH(POPMAIUH: HAXOIHUThH
OMOJIOTMYECKYI0 WH(GOPMAIMIO B Pa3IMYHBIX HMCTOYHHMKAX (TEKCTe YyYeOHWKA, HAYYHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTMYECKHX CIOBAapsAX U CIPAaBOYHHMKAX), aHAJTU3UPOBATh U
OILICHUBATh WH(OPMAIHIO, TPe0OPa30BEIBATE HHPOPMAITUIO U3 OAHOMN (POPMBI B IPYTYIO;

3. cmocoOHOCTh BBHIOMpATh LEJIEBBIE W CMBICIOBBIE YCTAaHOBKM B CBOUX JCHCTBUSAX H
MOCTYIKAX 110 OTHOIICHHUIO K )KUBOH MPHUPOJIE, CBOEMY 3/I0POBBIO M 3I0POBBIO OKPYKAIOIINX;
4. yMeHHs aJeKBaTHO HCIIOJB30BaTh PEUYEBBIC CPEACTBA IS TUCKYCCHH M apryMEHTAIUU
CBOCH TNO3WIIMHU, CPABHUBATH PAa3HbIC TOUKU 3PEHHUS, apTYMEHTHPOBATH CBOIO TOUKY 3PEHHS,
OTCTaMBaTh CBOIO MO3UIIHIO.

IIpeaMeTHbIMU Ppe3yJIbTATAMHM OCBOCHHS BBIITYCKHHUKAMH CTapIied IIKOJBI Kypca
OMOJIOTHH YIJIy0JIEHHOT0 YPOBHS SIBIISIOTCS:

1. B noznasamenvroul (unmennekmyanivhou) cghepe:

e XapaKTEPUCTHKA COJEP)KaHHsS OHOJOTHYECKUX TEOpHid (KJIETOYHAs, SBOJIIOIMOHHAS
teopust lapsuna); yuenus BepHaackoro o Ouocdepe; 3akoHoB MeHiensl, 3aKOHOMEPHOCTEH
M3MEHYHMBOCTH; BKJIa/Ia BBIIAIOIINXCS YUEHBIX B PA3BUTHE OMOJIOTHIECKON HAYKH;

e BBIJICTICHHE CYNIECTBEHHBIX TPU3HAKOB OMOJIOTUIECKUX OOBEKTOB (KJIETOK: PACTHTEIBHBIX
U OKABOTHBIX, JIOSIIEPHBIX ¥ SIIEPHBIX, IIOJIOBBIX W COMAaTHYECKHX; OPraHU3MOB:
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX; BUIOB,

aKocucTeM, Omocheprl) U MPOIECCOB (OOMEH BEIIECTB, Pa3MHOXEHUE, CIICHHE KIICTKH,
OIIOIOTBOPEHHE, JEUCTBUE MCKYCCTBEHHOTO U €CTECTBEHHOIO OTOOPOB, (OpMUPOBaHUE
MPHUCIIOCOOICHHOCTH, 00pa30BaHNe BHJIOB, KPYTOBOPOT BEIIECTB M MPEBPAICHHS YHEPTUHU B
IKOCHCTEeMax U onocdepe);

e O0OBSICHCHHE pOJM OWOJIOTMH B (OPMHPOBAHUM HAYYHOTO MHMPOBO33PECHMS; BKIIaza
OMOJIOTHUECKNX TEeOpud B (HOPMHUPOBAHHE COBPEMEHHOM E€CTECTBEHHO-HAyYHOW KapPTHHBI
MHpa; OTPULATETFHOTO BIUSHUS AJIKOTOJIsl, HIKOTHHA, HAPKOTUYECKUX BEUIECTB Ha pa3BUTHE
Yell0OBEKa; BJIMSHUS MYyTarecHOB Ha OpraHu3M 4YelOBeKa, JKOJOTMYECKHX (aKTOpOB Ha
OpraHU3Mbl; IPUYHUH SBOJIIOLUH, U3MEHIEMOCTH BUAOB, HApYIICHUH pa3BUTHUS OPraHU3MOB,
HACJIEICTBEHHBIX 3a00JI€BaHUM, MyTallUi, YCTOMYMBOCTU U CMEHBI 9KOCHUCTEM;

e TpPUBEJIECHUE [I0KA3aTEJIbCTB (apryMeHTallMs) €JUHCTBA KUBOM M HEXUBOU MPUPOIbI,
pPOJICTBAa J>KMBBIX OPraHMW3MOB; B3aUMOCBSI3€M OpPraHW3MOB M OKpPY)KAIOLIEH Cpeabl;
HE0OXO0IMMOCTH COXPAHEHUS MHOTOO0Opa3us BUAOB;

e YMEHHE MOJIb30BaThCS OUOJIOrHUECKO TEPMUHOJIOTHEN U CHMBOJIMKO;

e peluleHHe D3JIEMEHTApHBIX OHOJOTUYECKHX 3a/lay; COCTaBICHUE JIIEMEHTApHBIX CXEeM
CKPEILMBAHUS U CXEM MEPEHOCa BEIIECTB U YHEPTHU B SKOCUCTEMaX (IIeTH MUTaHMUs);

e omucaHue ocobel BU0B 10 MOPHOIOTHIECKOMY KPUTEPHIO;

e BBISBICHHE M3MEHYMBOCTH, HPUCHOCOONECHUN OpraHu3MOB K cpele oOOuTaHUS,
HMCTOYHUKOB MYTareHOB B OKpYKaromled cpene (KOCBEHHO), aHTPOIMOTEHHBIX M3MEHEHHH B
HKOCUCTEMAaX CBOEH MECTHOCTH; M3MEHEHUH B IKOCHCTEMAaX Ha OMOJOTHYECKUX MOJIEIISIX;

e CpaBHEHHE OHOJIOTUYECKHMX OOBEKTOB (XMMHYECKHH COCTaB Tel J>KMBOW M HEKUBOU
IPUPOJBI, 3apOJbIllla YEJOBEKa M JPYTrUX MIEKONUTAIOIUX, MPUPOIHBIE IKOCUCTEMBI H
arposKOCHCTEMBI CBOEH MECTHOCTH), MPOLIECCOB (€CTECTBEHHBIM M MCKYCCTBEHHBIH OTOODSI,
MI0JIOBOE U OECI0Ioe pa3sMHOXKEHHUE) U (GOPMYIUPOBKA BBIBOJOB HAa OCHOBE CPaBHEHHSI.

2. B yennocmuo-opuenmayuontoli cgpepe:

e aHAJM3 U OLIEHKA Pa3JIMYHBIX TUMOTE3 CYIIHOCTH JKU3HH,

IIPOUCXO’KJCHNUE YEeNOBEKAa M BO3HUKHOBEHHE JKM3HHU, IJIOOANBHBIX SKOJIOTMYECKHX
npo0JsieM U ImyTell uX pelieHus, MocaeICTBUI cOOCTBEHHOM IEATEIbHOCTH B OKpYXKaroIei
cpene; buonornyeckoi HHGOpPMaIUH, MOTYyIaeMOH U3 pa3HbIX HCTOYHUKOB;

e OIIEHKAa JTUYECKUX AacleKTOB HEKOTOPhIX HCCIIEAOBaHUI B 001acTH OHOTEXHOJOTHH
(KJIIOHMpOBaHUE, UCKYCCTBEHHOE OIIOA0TBOPEHHE, HAIIPABICHHOE U3MEHEHHE T€HOMA).



3. B cghepe mpyoosoii desmenvHocmiu:

e OBJIQJICHUE YMEHHMSAMHU M HaBBIKAMU IIOCTAHOBKHM OWOJIOTUYECKUX H3KCIIEPHUMEHTOB U
0OBSICHEHUS UX PE3YIbTATOB.

4. B cgpepe uzuueckoii desmenvrocmu.

e o0ocHOBaHME W COONIOACHWE Mep NPOGHUIAKTUKH BHPYCHBIX 3a00JCBaHHUU, BPEIHBIX
NpUBBIUEK (KypeHHE, YHOTpEeOJEHUE aJKOrojs, HApKOMaHus); IpaBW IOBEICHUS B
OKpYKarollen cpene.

COIAEPXKXAHHUE KYPCA BUOJIOTUHN
10 kaacc
(34 4, 14 B HefeJ10)
Beeaenne. ZKuBoe u :KHU3Hb.
buonorus kak Hayka. buosornueckue qUCHUIUIMHBI, UX CBSI3H C IPYTUMHU HAYKAMHU.
EnuncTBO sx1BOr0. OCHOBHBIE CBOMCTBA KMBBIX OPTraHU3MOB. Y POBHU OpTraHU3AINH KUBOU
Martepuu. MeTo bl MO3HAHUS JKUBOW MTPUPOIBI.

BUOJIOIT'MYECKUE CUCTEMBbI: KJIETKA, OPITAHU3M
MouiekyJibl M KJIE€TKH
[uronorusa — Hayka o knetke. Mcropus nzydenns kinetku. Kiierounas teopusi.
Muoroo6pasue Gopm u pa3MepoB KIETOK B 3aBUCUMOCTH OT ux (pyHKuuid. Kietka kak
uenoctHas cucrema. [IpokaproTel U 3ykapuoThl. MeToAbl U3ydeHUs KIETKH.
XUMHUYECKUH COCTaB KIETKU. MaKpo- U MUKPOAJIEMEHTHI. POJIb HOHOB B KJIETKE U
opranusme. Poss Boapl. ['mapodunbabie U THAPOGHOOHBIE MOTCKYJIBI.
buononumepsl. PerynsipHbie u HeperyisipHble MOIUMEpHI.
Ctpoenue 6enkoB. AMUHOKHUCIIOTHL. [lenTuaHas cBs3b. YPOBHU OpraHu3aiii 0eIKOBOM
MoJieKyJbl. buonorndyeckue GyHKInm OEIKOB.
VYrneBoasl. MoHocaxapuisl: pubo3a, 1e30Kkcuprudo3a, ritoko3a. Jucaxapuisl: caxaposa,
nakro3a. [lomucaxapuapl: Kpaxmal, TITUKOTEH, LEJUTI0I03a, XUTUH. DYHKIIUU YIIIeBOJIOB.
Jlununael. X¥uMUYecKoe CTpoeHue IUMUI0B. HackllieHHbIe M HEHACKIIIEHHBIE KUPHBIE
KucnoThl. JKupsl, Bocku, Gpochonunuipl. DyHKIUH TUTUAOB.
Hyxnennoseie kucnothl. CTpoeHue HYKJIEHMHOBBIX KMUCIOT. THIIBI HYKJIEHHOBBIX KUCIIOT.
OYHKIMH HYKJIEUHOBBIX KUCIIOT.
AT®, MakpoIpPrU4eCKUe CBS3H.

KieTounble cTPyKTYPbI U UX QYHKIUH.

buonoruueckue memOpanbl. CtpoeHue U GyHKIMH IJIa3MaTHYECKO MEMOpaHBI.
Membpannsbie opranesisl. Aapo. BakyonspHas cucrema kietku. Mutoxonapuu. [lnactunas.
OnopHo-nBuraTenpHas cucrema kieTku. Pudocomsl. Kierounsie BKIIOYEHHUS.

O0ecnevyeHne KJIETOK YHepPruei

OOMeH BelecTB U NpeBpalleHus SHepruu B kietke. [Tonstus merabonausma, anabonu3ma,
KaTtabonu3ma.

VICTOYHMKM SHEPTUHU /IS )KUBBIX OPraHU3MOB. ABTOTPO(BI U F€TePOTPOPBHI.

duxcanus 3HEPrUU COJIHEYHOTO cBeTa pacTeHussMH. Xiopopmi. CTpoeHue XJIoporiacra.
®otocunTe3. CeroBast (asa porocunresza. Poronus Boabl. TemHoBas dasa porocunresa.
XemocunTe3. Posb xeMocHHTE3UpYIOIUX OakTepuil Ha 3emIe.

Pacmieruienue nonmcaxapuoB — Kpaxmalia U INIMKOTeHa. AHa3poOHOe pacilerieHne
TJIFOKO3BI.



[ukn Kpebca. OxucnurensHoe pochopunupoBanue. Poib kucmopoaa. A3poObl 1 aHadPOOHL.

Hacnencreennass uHGopMalLus U peanu3alus ee B KJIeTKe

Benkxu — ocHOBa crienu(UIHOCTH KIETOK U OpraHu3MoB. [ enernueckast nHGopMarus.
MatpuuHblii IpUHLIMI cuHTe3a Oenka. Tpanckpunuus.

['eHeTHMYECKUI KO M €r0 CBOMCTBA.

Tpaucnoprueie PHK. buocunTes 6enka. Perynsuust TpaHCKpUINIIMK U TPAHCIISILIUU.

VY asoenue JIHK. [Ipunnune! pernukanuu. Ocobennoctu permkanuu JJHK sykapuor.
Tenomepasa.

CoBpeMeHHbIE NPECTABIEHUS O CTPOeHUU reHoB. ['eHoM. CTpoeHne XpoMoCcoM.
['enHas umxenepus.

Crtpoenue BupycoB. Pasmuoxxenue BupycoB. Bupyc ummynonedunnra yenopeka. O0parHas
TPAHCKPUIILIHSL.

NuauBuayanbHoe pa3BUTHE U PA3MHOXKEeHHE OPraHU3MOB

Jlenenue KJIE€TOK Mpo- U 3yKapuoT. JKu3HeHHBIN UK KiIeTKH (MHTepdasza u MuTo3). @a3el
MHTO3a. [['OMOJIOTHYHBIE 1 HETOMOJIOTUYHBIE XPOMOCOMBI. AMHUTO3.

[Tepuonapt onTOreHe3a. PazButne 3apopima >XMBOTHBIX. J{uddepeHnupoBka KIeToK.
OMOpHOreHes pacTeHHH.

[TocTamMOproOHanbEHOE Pa3BUTHE KUBOTHBIX U PACTCHHUM. ATIONTO3. MHOTOKIETOYHBIN
OPraHu3M Kak eauHas cucteMa. CTBOJIOBBIE KIIETKH. Perenepanus. BzaumoielicTBue KIETOK
B opranuzMe. KoHTposb 1enmoctTHocTr oprann3zma. IMMyHUTET.

Meiios. Onpenenenne noja y ®uBOTHBIX. [TosioBoe 1 6ecrnosioe pa3sMHOKEHHE.
ComaTnueckue 1 MojIoBbIe KIETKU. YeperoBaHue raiionIHOM U TUIUIOUHON CTaInui B
XKU3HEHHOM Lukie. [laprenorenes.

O06pa3oBaHue NOJOBBIX KJIETOK y )KUBOTHBIX U pacTeHui. OMmIo10TBOPEHHUE Y )KUBOTHBIX U
pacTeHui.

OcHOBHbIE 32aKOHOMEPHOCTH SIBJIEHHH HACJEICTBEHHOCTH

HacneactBeHHOCTh — CBOMCTBO KUBBIX OpraHu3MoB. ['eneruka. Paboter I'. Menaensi.
['uOpumotornveckuii MeTo 1 M3y4eHUsl HacaeACTBEHHOCTH.

Amnenu. ['enorun u penortur. JIoMMHAHTHBIC U PELIECCUBHBIC NMPU3HAKU. EanHO00pazue
TUOPUJIOB TTEPBOTO MOKOJICHHI. 3aKOH pacIIeTUICHHs. | OMO3UTOTHI M T€TePO3UTOTHI.
JluruOpuHOE ¥ MOJTUTHOPUIHOE CKpEIIMBaHKs. 3aKOH HE3aBUCUMOTI'O HACJIEA0BaHUSI.
AHanu3upyroliee CKperuBaHue.

B3anmoelicTBre aytenbHbIX reHoB. HenmostHoe noMmuanpoBanue. KomoMuHupoBaHue.
B3anmopeiictBue HeamienbHbIX reHoB. [lonurennsie npusHaku. CTaTucTuyeckas npupojaa
T€HETUYCCKUX 3aKOHOMEPHOCTEH.

Cuennennoe HacnenoBanue. Kpoccunrosep. Kaptel xpomocom. CoBpeMeHHbBIE METO/IbI
KapTUPOBAHUS XPOMOCOM.

HacnenoBanue, cieruienHoe ¢ nosoM. MHaktuBamus X-xpoMocomsl y camok. [Tpu3naku,
OTPAaHUYEHHBIE MOJIOM.

OcHOBHbBIE 3aKOHOMEPHOCTH SIBJIEHMH U3MEHYHUBOCTH

M3MeHYHBOCTh — CBOMCTBO KMBBIX OpTraHU3MOB. HacneacTteenHas v HeHAclIeACTBEHHAs
M3MEHUYHMBOCTh. KOMOMHATHBHAS U3MEHYHUBOCTD.

MYTaI_II/IOHHa}I N3MCHYHMBOCTD. FGHOMHBIC, XpPOMOCOMHBIC, TCHHBIC MYTAallUH. FCHepaTI/IBHBIe
U COMAaTUYCCKUEC MYyTalluH. 3aK0H TOMOJIOTHYSCKUX paaoB H. 1. BaBuiosa.

BHCH,Z[epHaH HaCJICICTBCHHOCTD. MI/ITOXOHI[pI/IaHBHBIe 1 XJIOPOIIJIACTHBIC I'CHBI.



[TpuyrHBI BO3HUKHOBEHHSI MyTalnii. MyTareHHbIE (JaKTOPBI Cpeibl. DKCIIEPUMEHTATbHBIN
MYTareHes.

B3anmopeiictBue reHotuna u cpeapl. KauecTBeHHBIE M KOJIMUYECTBEHHbIE ITpU3Haku. Hopma
peakuuu npusHaka. MoaupukamoHHas U3MEHYUBOCTb.

I'eneTnuyeckue 0CHOBBLI HHANBHYAJILHOI0 PA3BUTHUSA

@YHKIMOHUPOBAHUE T€HOB B X0/1€ MHMBUAYAIIBHOTO pa3BUTUsA. JleTepMUHALUA U
maddepennnponka. Auddepenunanbuas akTUBHOCTh TeHOB. [lelicTBHE TeHOB B
ambOpuorenese. [lepecTpoliku reHOMa B OHTOTeHE3e. FIMMYHOTIIOOYTUHOBBIC TCHBI
MJIEKOTIUTAOMKX. MOOUIIbHBIE TEHETUYECKUE DJIEMEHTHI.

MHOXeCTBEHHOE JeCTBUE T€HOB. JleTanbHbple MyTaluu.

Hacnenosanue nuddepeHIImpoBaHHOTO COCTOSAHUS KIETOK. XUMEPHbIE U TPAHCT€HHBIE
opranusmsl. KitonupoBanue.

I'eneTnueckue OCHOBBI OBEACHUS. | eHeTHYECKNE OCHOBBI CIOCOOHOCTH K O0YUYEHHIO.

TI'eneTnka yejioBeKa

MGTO,HBI I/I3y‘IeHI/I${ TCHCTHUKH YCJIOBCKA. BJ’II/IBHeHLI. KapI/IOTI/IH YCJIOBCKA U XpOMOCOMHI)Ie
6ose3nn. KaprupoBanue xpoMocom denoBeka. Bo3MOXKHOCTH JICUSHHS U IPEIYTTPEK ACHHS
HacJeACTBEHHBIX 3a00eBaHni. MeIUKO-TeHETHIECKOE KOHCYIbTHPOBAHHE.

11 kaace
(344, 1 4 B HeAeI0)
IBOJIIOIUA OPTAHUYECKOI'O MUPA
Bo3HuKHOBeHUE M pa3BUTHE IBOJIIOIUOHHON OMOJIOTHH
Bo3HMKHOBEHUE U Pa3BUTHE IBOJIIOIMOHHBIX HaeH. DBosonmonHas teopus XK. b. Jlamapka.
Kuznb u Tpyasl Y. lapBuna. OCHOBHbBIE IPUHIIMIIBI 3BOJIIOIIMOHHON Teopuu [lapBuHa.
dopmupoBaHue CUHTEeTHYECKON Teopun dBotonuu. Paboter C. C. YerBepukosa u 1. 1.
HImanbraysena. [laneonronoruueckue, buoreorpadpuieckre, CpaBHUTEIbHOAHATOMUYECKHE,
AMOPHUOJIOTUYECKUE U MOJIEKYJISIPHBIE CBUAETEILCTBA 3BOJIOLUU. Jemoncmpayuu
Cxewmbl, Tabnuup! U potorpaduu, HWILTIOCTPUPYIOUTUE: (OPMBI COXPAHHOCTH UCKOTIAeMbIX
pacTeHUl U KUBOTHBIX; aTABU3Mbl U PYIUMEHTBI; aHAJIOTUYHBIE U TOMOJIOTMYHbIE OPraHbl;
JI0Ka3aTeJIbCTBA 3BOJIIOIMU OpraHudeckoro mupa. [laneonTonornueckue KOJIEKIUH.

MexaHnu3Mbl IBOJIONNHA

[Tonynauus — sneMeHTapHasi €IMHULIA SBOJIOUUHA. BHYTpUBHUI0Bas U3MEHYMBOCTbD.
I'eneTnueckas cTpykTypa nonynsauuid. YpaBHeHue U 3akoH Xapau — BaiinOepra. Myranuu
KaK UCTOYHUK T'€HETUYECKON U3MEHYMBOCTH Nomyinsiuuid. CiryyaliHble TPOLIECCH B
MOMYJISALHSX.

Hpeiid renos. [Momynauuonnsie BoiHbl. bopr6a 3a cymectBoBanue. EctecTBeHHBIN 0TOOD
— HanpasJsiromuid pakrop sBoronuu. PopMel ectecTBeHHOTo 0TO60pa. [lonoBoii 0TOOP.
AnanTanus — pe3yJbTaT €CTECTBEHHOro 0T0opa. Murpanuu kak pakTop 3BOJIIOLUH.
[Tonsitue Buna. Kputepun Buna. I[lytn Bunoo6pazoBanus. AuionaTpuieckoe u
CHUMITaTPUUYECKOE BUI000pa30BaHHE.

Mukpo- 1 Makpo3BOJIIOLUSA. ['eHeTHYECKHE U OHTOT€HETUYECKUE OCHOBBI DBOJIIOLUU.
Hanpagnenus sosrornu. Apomopdo3, uarnoaaantanms u oo1as AereHepanus.
JluBepreHnys, KOHBEPreHIMs U napaiuiennsm. buonorndyeckuit nmporpecc. Equnoe npeso
KU3HU — PE3YIbTAT IBOJIIOLUU.

Bo3HuMKHOBEHHE U Pa3BUTHUEC )KU3HU HA 3emute



CymHocTs )u3HU. Onpenenenns )KuBoro. I'unore3sl BOSHUKHOBEHUS )KU3HUA. OnbIThl .
Penu u JI. ITactepa. CoBpeMeHHbBIE IPEACTABIECHNS O BOSHUKHOBEHUH KU3HU.

Atmocdepa apeBHeit 3emian. AOHOTEHHBIN CUHTE3 OpraHndeckux Bemiects. OOpa3oBanue u
sBostonust ouonosumepoB. Posis [IHK u PHK B 0Opa3oBanuu cucrem ¢ 00paTHO# CBA3BIO.
O6pa3oBaHue 1 IBOJIIOIHUS OHoJIOrHYecKX MeMOpaH. OOpa3oBaHUe EPBUYHBIX
reTepoTpodoB.

Nzyuenune ucropun 3emiu. [laneonronorus. Metoasl reoxpoHosiorun. M3menenue kimMara
Ha 3emute. [[peli¢ konTnHeHTOB. PasBuTne sxu3HU B Kpunto3oe. CuMONOTHYECKAsT TEOPHS
o0Opa3zoBaHus 9yKapHoT. Bemplmka pasHooOpasust )KUBOTHBIX B KOHIIE IpoTepo30si. PasButue
OpraHMYecKOro MHpa B naneo3oe. Pa3Butue u3Hu B Me3030€. Pa3BuTHe )Ku3HU B KalfHO30€.

Bo3HUKHOBeHHE M pa3BUTHE YeJ10BeKa — AHTPONOIeHe3

MecTo yenoBeka B cucteme KuBoro Mupa. CpaBHUTEILHO-MOP(POJIOTHUECKHE,
ATOJIOTUYECKHUE, IUTOTEHETHUECKHUE U MOJIEKYJISIPHO-OMOJIOTHYECKUE TI0Ka3aTeIbCTBA
POJCTBA YeIOBEKa M YeJI0BEKOOOPa3HBIX 00E3bsH.

[TaneoHToNIOTMYECKHE TaHHBIE O MPOUCXOKICHUH U HBOJIIOIIMU MTPEJIKOB YeJIOBEKa.
Agcrtpanonureku. [lepBbie npencrasurenu pona Hoto. Heannepransckuil yenosek. Mecro
HEeaHepTaJIbLIEB B OBOJIIOINH YeioBeka. KpoMaHbOHIIBI.

buonoruueckue axropsl sBostoINN YenoBeka. ConpanbHble (PaKTOPhI IBOJIIOLUHN YeJIOBEeKa
— MBbIIIJIEHUE, peub, OpyIuiiHas AeATeIbHOCTb. PoJib collnanbHON cpesibl B GOpMUPOBAHUN
Yel0BEeYeCKMX UHANBUAYYMOB. COOTHOIIEHNE OMOJIOTMYECKUX U COLIMANIbHBIX (PaKTOPOB B
HBOJIIOIMH YEJIOBEKA.

UYenoseueckue packl. Poiib n3omsnmu u apeiida reHoB B pOPMUPOBAHUHN PACOBBIX
MpU3HaKoB. JIO)KHOCTh pACUCTCKUX TEOPHUIA.

Cesiekuus 1 OMOTEXHOJIOTHS

Cenexuus Kak mpoiiecc U Kak Hayka. OJjoMaliHMBaHue KaK MepBblif aTan cenekuuu. LlenTpsl
MIPOUCXOXKACHUS KYJIbTYPHBIX pacTeHuid. [Iponcxoxkaenne JOMaIHUX )KUBOTHBIX U LIEHTPbI
UX OJJOMAalTHUBAHUSL.

HckyccTBeHHBIN 0TOOp. MacCoBBIN M HHIWBUAYAIBHBIN OTOOD.

SIBieHue reTepo3uca U €ro MpUMeHEeHHe B ceseKiuu. Vcrnonb30Banre MUToIIa3MaTHaecKon
MYKCKOU cTtepunibHOCTH. [lonmumionnns u otaanenHas ruOpuin3anus B CeJIeKIUU PaCTCHHI.
DKCHepUMEHTAIbHBIN MyTareHe3 U €ro 3Ha4eHHe B CEJICKIINH.

Knerounas uH>xeHepus U KJIETOUHAs CelleKIns. XpOMOCOMHas uHxeHepus. [Ipumenenue
TeHHOW WH)KEHEPHUH B CENEKIINU.

KpynHomacmitaOHas cenekuus >KUBOTHBIX.

VYcnexu cenekuuu.

OPI'AHU3MBbI B 9KOJIOI'MYECKHUX CUCTEMAX
Opranusmsl 1 OKpyKawmas cpeaa
B3anMooTHoOIIEHNs: OpraHu3Ma 1 cpefibl. JKoJornueckue (pakTopbl. 3aKOH TOJIEPAHTHOCTH.
[Tpucnoco6aennocts. [omynsuus kak npupoHas cuctrema. CTpyKTypa HOIMYIsIHA.
Junamuka nonymsuuid. JKusHeHHble cTpateruy. Bua kak cucrema nomysmsiui.
Okonornyeckas Huia. JKu3HeHHbIE (POPMBI.

Coo01recTBa 1 DKOCHCTEMBI



Coo0bmecTBo, 3K0cucTEMa, OMOLIeHO3. KOMIIOHEHTBI SKOCUCTEMBI. DHEPTeTHUECKUE CBSI3H.
Tpoduueckue ceru. [IpaBuio sxogormueckort nupamMuIsl. MexBUI0BBIC U
MEXIOIYJIALUOHHbIE B3aUMOJEUCTBUS B 3KocucTeMax. KoHKypeH1us, ciMOHO03, ajlbTpyHu3M.
[IpocTpancTBenHas cTpykrypa coobmiectB. Junamuka sxocuctem. Ctaguu pa3BUTHs
skocucteMbl. Cykueccus. Y CTOWYUBOCTh SKOCHUCTEM.

buocdepa

buocdepa. Yuenne B. U. Bepranckoro o 6mochepe. buomel. J)KuBoe BemecTBo u
OMOTeOXMMHUYECKHE KPYroBOPOTHI B bnocdepe. buocdepa u uenosek. [modansHbIe
aHTPOTIOTeHHBIE M3MEeHEeHus B Onocgepe. IIpobnema ycroitunBoro pazButus Ouochepsl.

Buosornyeckue ocHOBBI OXpaHbI NPUPObI

CoxpaHeHue U nojajep>kaHue O1oJIOruyecKoro pasHooopasus. [IpuunHbl BBIMUpaHUS BUIOB
u nonynauuid. CoxpaHeHue reHopoHIa U peMHTPOyKIHs. COXpaHEHHE SIKOCUCTEM.
buonornueckuit MOHUTOPUHT ¥ OMOMHINKAIIHS.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA BUOJIOT'UA

B pesyabTare nzydyenus yuyeOHoro npeamera «buosiorusp» Ha ypoBHe cpelHero o0iero
o0pa3oBaHus BbINYCKHUK HA NPO(HILHOM YPOBHE HAYUYMTCS:

- OLIEHUBATh POJIb OMOJIOTUYECKUX OTKPBITUH M COBPEMEHHBIX HCCIENOBAHUN B Pa3BUTHU
HayKH U B MPAKTUYECKOM JIEATEIHHOCTH JIIOJIEH;

. OIICHUBATh POJIb OMOJIOrUHM B (POPMUPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI MUDA,
MIPOrHO3UPOBATH MEPCIEKTUBBI Pa3BUTHSI OMOJIOTUH;
. yCTaHaBJIMBAaTh M XapaKTEpU30BaTh CBSA3b OCHOBOIOJIATAIOLUINX OMOJIOTHYECKUX

MOHATUN (KJIETKa, OpraHu3M, BHJ, JKOCHCTeMa, Ouocdepa) ¢ OCHOBOIOJIATAIOIIUMHU
MOHATHUSIMH JIPYTUX €CTECTBEHHBIX HAYK;

. 00OCHOBBIBAaTh CHUCTEMY B3TJISIOB Ha JKMBYIO MPHPOLY M MECTO B HEH YelloBeKa,
MIPUMEHSIST OMOJIOTUYECKUE TEOPUH, YUCHHSI, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHUMATh TPAaHHIIBI
WX IPUMEHUMOCTH;

. MIPOBOJIUTH y4€OHO-HCCIICIOBATEILCKYIO JICATEIILHOCTh IO OWOJIOTHH: BBIIBUTATh
THIOTE3bl, IUIAHUPOBaTh paboTy, oOTOMpaTh ¥  MPeoOpa3oBBIBaTH  HEOOXOIUMYIO
MHGPOPMAIIHIO, TTPOBOJUTH SKCIIEPUMEHTHI, HHTEPIPETUPOBATh PE3YJIbTATHI, JEJIATh BBIBOJIBI
Ha OCHOBE TIOJIY4YCHHBIX PE3yJIbTATOB;

. BBISBJISITh M OOOCHOBBIBAaTh  CYIIECTBEHHBIE OCOOCHHOCTH pa3HbIX ypOBHEH
OpraHu3aIluy KU3HH,

. yCTaHABIIMBAaTh  CBSI3b  CTPOCHUS W (YHKIUH OCHOBHBIX  OHMOJIOTUYECKHUX
MaKpPOMOJIEKYJI, UX POJIb B MPOIECCaX KICTOYHOTO METa00JIM3Ma;

. pemaTh 3a7a4M Ha ompezeicHue nocienoBareabHocTH HykieoTunoB JJHK u MPHK,
antuko7oHOB TPHK, mocnenoBaTenbHOCTH aMHHOKHCIOT B MOJICKYJE Oe€lika, MPUMCHSS
3HaHUS O  pEaKIUsIX MaTPUYHOTO  CHHTE3a, TEHETHYECKOM  KOJE, [IPHHIUIC
KOMIUIEMEHTAPHOCTH;

. JACJIaTbh BBIBOJbI 00 HU3MCHCHUAX, KOTOPLIC HpOHBOﬁI{y’T B Iponeccax MaTpuvHOro
CHHTCE34a, B CJIy4a€ U3MCHCHUS MOCIICAOBATCIIBHOCTH HYKIICOTHI0B Z[HK,
. CpaBHHBATb (1)33]31 ACJICHUA KIICTKH, pCHIATh 3aJladyud Ha OIIPCACICHUC U CPABHCHUC

KOJIMYCCTBA I'CHCTUYCCKOTO MaTcpuajia (XpOMOCOM )51 I[HK) B KJICTKaX MHOI'OKJICTOYHBIX
OpraHnu3MoOB B pa3HbBIX (1)838.X KJI€TOYHOI'O IIMKJIA,

BBIABJIATE CYIICCTBCHHBIC IPU3HAKU CTPOCHUSA KIICTOK OPraHHU3MOB Pa3HbIX LHAPCTB JKUBOH
npupoabl, YCTAaHABJINBATH B3aUMOCBA3b CTPOCHUSA U (I)yHKI_[I/II\/'I yacTel u OpTaHOU OB KJIICTKH,
. 00OCHOBBLIBATh  B3aMMOCBS3b  IIJIACTHYECKOI'O U SHCPreTuICCKOro O6MCHOB;
CpaBHHUBATL IIPOLCCCHI TNIACTHUYCCKOTO U SHCPICTUYCCKOTO O6MCHOB, MNPpOUCXOIAIIUX B
KJICTKaX JXUBBIX OPraHU3MOB;



o ONpCACIIATL KOJIMYECTBO XpPOMOCOM B KIICTKAX paCTeHI/Iﬁ OCHOBHBIX OTACJIIOB Ha
Pa3HBIX 3Talax )XU3HCHHOT'O IUKJIA,

o CpaBHHBATb pa3HbIC CIIOCOOBI Pa3MHOKCHHA OPraHu3MOB;
o XapaKTCPU30BaTb OCHOBHBIC 3Tallbl OHTOI'CHE3a OPraHU3MOB;
o peiatb 'CHCTUYCCKUEC 3ala4rd Ha ZII/IFI/I6pI/IIIHOC CKpCIIMBaHUEC, CHCIIJICHHOC (B TOM

qycie, CLEIUIEHHOE C II0JIOM) HaclleZIOBaHUE, AHAIU3UPYIOILEE CKPEUIMBaHWE, IPUMEHSSA
3aKOHBI HACJIEJICTBEHHOCTH U 3aKOHOMEPHOCTH CLEIUIEHHOI'O HACIIEI0BaHMUS;

. packpblBaTh ~ IPUYMHBI  HACJIEACTBEHHbIX  3a00JIEBaHUN,  apryMEHTUpPOBATh
HEO0X0AMMOCTh Mep NPEAYNPEKICHUS TAKUX 3a00ICBaHNN;
. BBISBJISITH PUYUHBI U CYIIECTBEHHBIC TPU3HAKU MOJU(PUKAIIMOHHON U MyTallMOHHOM

U3MCEHYUBOCTH, 000CHOBEBIBATH POJIb U3MCHYMBOCTU B C€CTCCTBCHHOM H HCKYCCTBCHHOM
oTOODE;

. 000CHOBBIBATh 3HAUCHUE PA3HBIX METOJIOB CEJCKIIMH B CO3JaHUHM COPTOB PACTEHUH,
MOPOJI )KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

. XapaKTepu30BaTh (GaKTOPhl (IBUKYIIUE CUIIbI) SBOTIOLUY;

. XapaKTepU30BaTh TMPUYMHBI HM3MEHYMBOCTH M MHOTO00pa3wsi BHJIOB COTJIACHO
CUHTETHUYECKOHN TEOPHUH IBOJIIOIINN;

. XapaKTEePU30BaTh MOMYJISAIUI0 KaK SIUHUILY DBOJIIOIMH, BHJ[ KaK CHCTEMATHYCCKYIO
KaTEeropHIo U KaK Pe3ysIbTaT dBOJIOIUH;

. YCTaHABIIMBAThH CBSI3b CTPYKTYPHI U CBOMCTB KOCHUCTEMBI;

. COCTaBIIATh CXEMBI MEPEHOCA BEIICCTB M DHEPTHH B JKOCHUCTEME (CETH IMUTAHUS),
MIPOTHO3UPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUS (JaKTOPOB CPEJIBI;

. apryMEHTHPOBATh COOCTBEHHYIO TMIO3HMIIMIO TI0 OTHOIICHHIO K OSKOJOTHYECKUM
npooseMaM U TOBEJICHUIO B IIPUPOJTHOM CPelIe;

. 000CHOBBIBaTh HEOOXOJUMOCTh YCTOMYHMBOTO Pa3BUTHSA KaK YCIOBHS COXpPaHCHUS
orocdepsr;

. OIIEHUBATh TPAKTUYECKOE M ITHYECKOE 3HAUYEHHWE COBPEMEHHBIX HCCIICIOBAHUU B
OMOJIOTHH, METUIIMHE, SKOJIOTHH, OMOTEXHOJOTUH; 000CHOBBIBATh COOCTBEHHYIO OIIEHKY;

. BBISIBJISITH B TEKCTE OMOJIOTHYECKOTO COACPKAHUS MPOOIeMy U apryMEHTUPOBAHHO €€
OOBSACHATE;

. MPEACTABIAT OMOJIOTHYECKYI0 HH(GOPMAIMI0O B BHUIE TEKCTa, TaOJHIIBI, CXEMBI,

rpaduka, aAMarpaMMbl U J€NIaTh BBIBOJBI HAa OCHOBAaHWUU MPEJICTABICHHBIX JaHHBIX;
npeoOpa3oBbIBaTh rpaduk, TaOIUIly, OuUarpaMMy, CXeMy B TEKCT OHMOJOTHYECKOIro
CoJIep>KaHusl.

BbinyckHHK Ha yriiy0JIEHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYHTbHCH:

. OpP2aHU308b18aMb U NPOBOOUMb UHOUBUOYATLHYIO UCCIE008AMENbCKYI0 0esmelbHOCHb
no o6uonocuu (unu paspabamvléamv UHOUBUOVATLHLIL NPOEKM). 6bl08UeamMb 2UNOME3bl,
nianuposams pabomy, omoupamv U npeodpPaA38vLIBAMb HEOOXO00UMYIO UHDOPMAYUIO,
npPoBOOUMb IKCHEPUMEHMbL, UHMEPNPEMUPOBAMb pe3yibmanvl, 0elams 6bl00bl HA OCHOBE
NOIYYEHHBIX Pe3YabMamos, npedCmagisams NPoOYKn C80UX UCCIe008AHULL

. npocHoO3Uuposantb nocneocmeuss coOCmMeeHHbIx UCCIe006aAHUN ¢ yllémOM IMuUu4YeCcKux
HOPM U 3KOJI02UHYECKUX mpe606aHuﬁ;
. 6b10eIAMb cyuiecmeeHHnbvle 0CObeHHOCMU  JHCUSHEHHBIX UUKITIOB npe()cmaeumeﬂezl

PA3HLIX 0MOEN08 PACMEHUll U MUNO8 HCUBOMHBIX;, U300paANCaAMb YUKIbL PA3BUMUS 8 GUOe
cxem;

o anaiusupoeams U UCNONIb306amMb 6 peueHuu yll€6Hle U UCCe008amenbCKux 3a0ay
MHQbOpMaI/ﬂUO O COBPEMEHHbLX UCCIe00B8AHUSX 8 6u0ﬂ02uu, MeduuuHe u sKosocuu,
o apcymermupoeamntb HeobX00UMOCmb curmesa eCmeCme€erHO-Hay4YHo2c0 u

COYUOCYMARUMAPHOCO 3HAHUA 8 INOXY unqbopmauuowoﬁ yusuausayuu,



. MOOenuposams UMeHeHue IKOCUCIEM NOO GAUAHUEM DA3IUYHBIX 2PYNN (hakmopos
OKpYyorcaouell cpeobi,

. 8bIAGNAMb 68  Npoyecce  UCCNe008AMENbCKOU — 0eamenrbHOCmU — NOCIe0CmEUs.
AHMPONO2EHHO20 B030€UCMEUsT HA IKOCUCTEMbl CB0€20 Pe2UOHd, Npediazamsv CHOCOObL
CHUDICEHUSI AHMPONO2EHHO20 B030€UCMBUSL HA IKOCUCMEMDbL,

. UCNONb308aMb NPUOOPEMEHHbIe KOMNEeMEHYUU 6 NPAKmu4ecKol OesamenbHOCmuU U
NOBCEOHEBHOU HCU3HU, O/l NPUOOpemenuss Onvima O0esamelbHOCmU, Nnpeouecmsyrujel
npoGeccuoHAIbHOU, 8 OCHO8E KOMOPOLUL 1eHCUm OUON02USL KAK YHeOHbII npeoMen.

Temaruueckuii njian
10 KJIACC

Tema Koa-Bo
4acoB

Bsenenue. J)Kusoe u X1U3Hb 1

BUOJIOTUYECKUE CUCTEMBI: KJIETKA, OPTAHU3M

MoseKybl U KIETKH.

KieTouHble CTpYKTYpbl U UX (YHKIIHH.

ObecrieyeHne KJIETOK YHEprueit

HacnencrBennas nadopmanmst u peaausanms e€ B KIETKE

WNHmBuayanbHOE pa3BUTHE U PA3MHOKEHUE OPraHU3MOB

OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUI HACJIEICTBEHHOCTH

OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUN W3MEHUYUBOCTH

I'emeTnyeckue 0CHOBEI HHAUBUAYAJIIBHOT'O PA3BUTHUA

EENE SN LOSHRUSE NS BT J SN N I O

T'eHetuka degoBeka

“w
=

IToBTOpenue 3uac NUTO

11 KUIIACC

Tema Koa-Bo
4acoB

[\

Bo3HukHOBEHME 1 Pa3BUTHUC 3BOJ'II-OHPIOHHOI>1 ouoaoTHn

MexaHu3MBbI 3BOJIIOINH

Bo3nukHoBenue u Pa3BUTHC )XU3HU HA 3emie

Bo3nukHoBenue u Pa3BUTHEC YCJIOBCKA — AHTPOIIOI'CHE3

CCJ'ICKI_II/ISI 1 OMOTEXHOJIOTHS

Opranu3Mbl 1 OKpyXKarolas cpeia

COO6H.[€CTBa 1 SKOCHUCTEMBI

buocdepa

Al NWIWIASISMD

buonoruueckne 0CHOBBI OXpaHbI IPUPOJbI

93]
=

IloBTOpenue 3 yac UTO

YMK

1. I'M. v, O.B. Cabauna. buonorus. Paboune nporpammer. 10-11 kiacc.
VYranyOneHHbIH ypOBEHb.

2. II.LM. boponun, JI.B. Beiconkas, I'.M. Jlpimmun u gp. buonorus. 10-11 xnaccsl.
VYrayOneHHbIH ypoBeHb. YUEOHUK B 2-X HaCTsIX



3. I'M. e, O.B. Cabnuna, JI.B. Beicoukas u np. buonorus. Ipaktukym. 10-11
KJIacChl
4. T.T. ®omuna. buonorus. Metonndeckue pekomenaanuu. 10-11 xknaccor
KpuTtepuu u HOpMbI OLIEHKH 3HAHUI M YMeHHiT 00y4yaroumxcs Mo 0HOJI0TUH 32 YCTHbIE
OTBETHI.
OueHka «5» CTaBUTCS B ClIydae:

1. 3HaHuUs, TOHUMAaHUsS, TJIYOMHBI YCBOSHHsSI OOydYalOIIMMHUCS Bcero o0bEéMa
[IPOrpaMMHOT0 MaTepuana.
2. YMeHusi BbIAEHATH IVIaBHBIE MOJIOXKEHUS B M3YYEHHOM MaTepuasie, Ha OCHOBaHHUHU

¢dakToB ™ mpuMepoB 0000marh, JAenarb BBIBOJBI, YCTAHABIMBATh MEXIPEAMETHBIE U
BHYTPHIIPEIMETHBIE CBSI3M, TBOPYECKU MPUMEHSTH MOJTYICHHBIC 3HAHUS B HE3HAKOMOH CUTYAIIHH.

3. OtcyrcTBUSL OIIMOOK M HEJOUYETOB MPU BOCHPOU3BEICHUM H3Y4YEHHOTO MaTepuala,
IIPU YCTHBIX OTBETAX YCTPAHEHUS OTIEJIbHBIX HETOUHOCTEN C MOMOUIBIO JOTIOJHUTEIBHBIX BOIIPOCOB
yauTens, COONMIONEHNs KyAbTYPhl MUCHbMEHHOW M YCTHOM PEYH, MpaBHJI OPOPMIICHHS MHCHMEHHBIX
pabor.

Onenka «4» cTaBUTCS B Cllydae:

1. 3HaHUS BCEr0 M3yYEHHOI0 MPOrpaMMHOI0 MaTepuaa.

2. YMeHusi BbIIENATH IJIaBHBIE MOJIOXKEHHS B M3Y4EHHOM MaTepuasie, Ha OCHOBAHHUH
¢akToB U mnpuMepoB 00001IaTh, J€NaTh BbHIBOJbI, YCTAHABIWUBATh BHYTPUIIPEIMETHBIE CBS3H,
MIPUMEHSTH MTOJTy4YCHHBIC 3HAHUS Ha TPAKTHKE.

3. JlonyiieHuss ~ HE3HAUUTENbHBIX  (HErpyObIX) OomMOOK,  HEIOYETOB  MpHU
BOCITPOM3BE/IEHUN M3YyYEHHOIO0 MaTepuaia; cOOMI0IEHUS] OCHOBHBIX MPABUJI KYIbTYPbl TUCHbMEHHON
Y YCTHOU pedH, MpaBml 0(hOpMIICHUS MTUChMEHHBIX paloT.

OneHka «3» cTaBUTCS B CIyYae:

1. 3HaHUS U YCBOCHHS MarTepuaia Ha YPOBHE MUHUMAIbHBIX TPEOOBAHUHN MPOTPAMMBI,
3aTpyJHEHHUs] TpPH  CAMOCTOSITEIbHOM — BOCIPOU3BEACHHUH, BO3HHUKHOBEHHS HEOOXOJIUMOCTU
HE3HAYUTEJIbHOM MOMOIIY IIPEToAaBaTess.

2. YMmenuss paboTaTh Ha YpOBHE BOCIPOUW3BEACHUS, 3aTPyIHEHHS IPH OTBETaX Ha
BUJIOU3MEHEHHBIE BOTIPOCHI.
3. Hanmnuus rpyOoii OMMOKH, HECKOJBKUX TPYOBIX OMMOOK MpPH BOCIPOU3BEIACHUH

M3Y4YEHHOTO MaTepualia; HE3HAUWTEeIbHOIO HECOONIOJCHHS OCHOBHBIX TPaBHJ  KYJIbTYpPbI
MMCBMEHHOM U YCTHOH peun, mpaBuil 0POpMIICHUS TUCEMEHHBIX PaboT.

OueHka «2» CTaBUTCS B CIIyYae:

1. 3HaHUS M YCBOEHHUS MaTepuajga Ha YpPOBHE HIKE MHUHUMAJbHBIX TpeOOBaHUMN
MIPOrpPaMMBbl; HATMYHS OTACIBHBIX MPECTaBICHUN 00 U3yYeHHOM MaTepHale.

2. OtcyrcTBUSL yMeHUsi paboTaTh Ha YPOBHE BOCIPOM3BEICHMS, 3aTPyAHEHUS TNpU
OTBETax Ha CTaHAAPTHBIE BOIPOCHI.

3. Hannuusg HeckonbkuX TrpyObIX oOHIMOOK, OONBIIOrO0 4YHCIa HErpyobIX mpu
BOCIIPOM3BE/ICHUM HW3YUYEHHOTO MaTepuaja, 3HAUYUTEIbHOTO HECOONIOJCHUSI OCHOBHBIX IPaBUII
KYJIbTYPbl TUCbMEHHOW U YCTHOU peuu, MpaBuil 0(hOpMIICHUS! TUCbMEHHBIX PaboT.

Kputepuu uW  HOpMBI  OIEHKM 3HAHMII M  yMeHHiIl oOyuyawmmxess 3a
CaMoOCTOsITeIbHbIEe MUCbMEHHbIE U KOHTPOJIbHbIE PadoThI.

OreHka «5» CTaBUTCS, €CIIU YICHUK:

1. BoimonHser padoty 6e3 omuboK U /uiu/ AomycKaeT He 0ojiee OJHOTO HeA0UETa.

2. CobumoaeT KyabTypy MUCbMEHHOM peur; npaBuia 0(OopMIICHHS MMCbMEHHBIX padoT.

OreHka «4» CTaBUTCS, €CIIU YICHHK:

1. BeimosHseT MUCHhbMEHHYIO PabOTy MOJHOCTBIO, HO JOIMYyCKaeT B HeW He Oolee OIHOU
HerpyOo# ommMOKH 1 OAHOTO HeMoUETa U /1in/ He OoJiee ABYX HEOUETOB.




2. CoOnroaer KyabTypy MHUCbMEHHOW peuH, rpaBuiia 0(hopMiIeHHs TUCBMEHHBIX paboT, HO -
JOITyCKaeT HeOObIINE IIOMApKU IPY BEICHUU 3aIUCei.

Onenka «3» CTaBUTCS, €CJIU YUCHHUK:

1. IIpaBuibHO BBINOJHSIET HE MEHEE MTOJIOBUHBI PAOOTHI.

2. Jlomyckaer He OoJiee JBYX TpyObIX OIMMOOK, WU HE OoJjiee OOHOW TpyOOi, OJHOM
HEerpyOoi OmMOKK U OJJHOTO HEeouETa, WM He 0oJiee TpEX HEerpyObIX OMIMOOK, HITH OJHOM HEerpyooit
OIMOKH U TPEX HEOUETOB, MM TIPU OTCYTCTBUU OIIMOOK, HO NP HAIWYHMH MSTH HEAOYETOB.

3. JlomyckaeT HE3HAuMuTEeIbHOE HECOOJIOJCHUE OCHOBHBIX HOPM KYJIbTYPbl HHUCbMEHHOMN
peuu, mpaBuil 0POPMIICHUSI TUCbMEHHBIX PadoT.

OneHka «2» CTaBUTCS, €CJIU YUCHHUK:

1. IIpaBubHO BBIMOJIHSIET MEHEE MOJOBUHBI TUCBbMEHHOMN pabOTHI.

2. JlommycKaeT 4ucio OMMOOK M HEJOYETOB, MPEBOCXOSAIIEE HOPMY, IIPU KOTOPOH MOKET
ObITh BbICTaBJIEHA OLleHKa "3".

3. JlomyckaeT 3HauuTeIbHOE HECOOII0IEHNE OCHOBHBIX HOPM KYJIbTYPhl TMCBMEHHOM peuH,
npaBu 0(OPMIIEHUS MMCbMEHHBIX padoT.

Kputepun M HOpMBI OLECHKHM 3HAHMI M yYMeHMH OOyYallIUXCH 32 NpPaKTHYeCKHe
U J1a00paTopHble padoThl.

OneHKa «5» CTaBUTCS, €CIIH:

1. TlpaBuUIbHOM CaMOCTOSTENBHO OMNpEAENseT LeNb JaHHBIX paboT; BHINOJHSAET paboTy B
MOJTHOM 00BEME C COOMI0OJIeHHEM HEOOXOAMMOW  MOCIEAOBATEIHPHOCTA MPOBEACHHUS OTBITOB,
U3MEpPEHUH.

2. CaMoCTOSITENIbHO, palMOHATBHO BBIOMPAET W TOTOBUT JJSl BBIMOJIHEHUS padoT
HeoOxoauMoe 000pyA0BaHUE; TPOBOJINUT JTaHHBIE PAOOTHI B YCIIOBHAX, 00SCIIEYMBAIOIINX MTOJTYyICHUE
HauboJIee TOYHBIX PE3YIbTATOB.

3. T'paMOTHO, JJOTUYHO OTMHUCHIBAET XOJ MPAKTUUYECKUX (JIaOOpaTOPHBIX) PabOT, MPABUIBHO
(dbopMynupyeT BBIBOJBI; TOYHO U aKKypaTHO BBITIOJIHSET BCE 3aIlMCH, TaOIHIIbI, PUCYHKH, YEPTEXKHU,
rpaduku, BIYUCICHUSI.

4. TlposiBnsieT OPraHM3allMOHHO-TPYAOBBIE YMEHUS: MOJJICPKUBAET UYHUCTOTY pabouyero
MecTa, MOPSIOK Ha CTOJE, SKOHOMHO pacXoAyeT MaTepuaibl; COOII0JaeT MpaBWiia TEXHUKH
0€30MacCHOCTH MPH BBIIOJHEHUHU PadoT.

OueHka «4» cTaBUTCS, €CJIM YYECHHUK:

1. BreimonHseT mpakTHYecKylo (J1ab0paTopHy0) paboTy MOJHOCTHIO B COOTBETCTBHH C
TpeOOBaHUAMU NPU OIICHUBAHUU PE3yJIbTAaTOB Ha "5", HO JOMYyCKAaeT B BBIYMCICHUSX, U3MEPEHUSX
JIBa — TPpU HEA0YETA WIH OJHY HETPYOYI0 OIIMOKY U OJJMH HETOYET.

2. Ilpu odopmiieHun pabOT AOMYCKAeT HETOYHOCTU B ONMCAHUU XOJa JCUCTBUM; JeNaeT
HEMOJIHBIE BHIBOJIBI MPU 0OOOIICHHH.

Onenka «3» CTaBUTCS, €CIIU YUCHHUK:

1. IIpaBunbHO BBIIONHSET pabOTy HE MeHee, yeM Ha 50%, olHAKO OOBEM BBIIOJHEHHOM

4acTH TaKOB, 4YTO TIO3BOJISIET TOJYYHTh BEPHBIE pE3ydbTaThl U CJENaTh BBIBOJBI IO

OCHOBHBIM, IPUHIMITUATBHBIM BKHBIM 33]1a4aM paOOTHI.

2. IlogOupaer obopynoBaHHe, MaTepual, HAaUMHAET pabOTy C MOMOIIBI0 YUYHUTENs; WA B
XO0Jle TPOBEICHUS U3MEPEHHH, BBIYHCIEHUN, HAaOMIOACHUN [OMyCKaeT OIIMOKH, HETOYHO
¢bopmynupyeT BbIBObI, 0000IIEHUS.

3. [IpoBoguT paboTy B HEpAMOHATIBHBIX YCIOBUAX, YTO NPUBOAUT K TOIYyYCHHIO
pe3yabTaTOB ¢ OOJIBIIUMHU MOTPEIIHOCTAMU; WIN B OTUETE JOMyCKaeT B 0OIIel CI0KHOCTH He Oojiee
JBYX OMIMOOK (B 3alUCSAX YHUCEI, Pe3ylIbTaTOB W3MEPEHHM, BBHIYUCICHH, COCTABICHUH TI'Pa(UKOB,
TaONMUI, CXeM W T.lI.), HE HMEIIUX s JaHHOH paboThl MPHUHIMUINAIBHOTO 3HAYECHUS, HO
MOBJIMSIBIIMX HA PE3YAbTAT BBIIOJTHEHUS.




4. JlomyckaeT rpy0Oyro ommOKY B XOJI€ BHITIOJHEHUS pa0OTHI: B 00BICHEHUH, B 0()OPMIICHHH,
B COOJIFOJICHUU TIPABWJI TEXHHUKH OE30TMACHOCTH, KOTOPYIO YUEHHUK HCIPABISET MO TPEOOBAHUIO

YUUTEIS.
Ouenka "2" cTaBUTCS, €CIU VUCHUK:
1. He ompenenser caMOCTOSATENBHO MENb PadOThI, HE MOXET Oe3 IMOMOINU YYUTEIIS

MOJTOTOBUTH COOTBETCTBYIOIIEE OOOPYAOBAaHHWE; BBIMOJHSAET pPAabOTy HE MOJIHOCTHIO, U OOBEM
BBIIIOJIHEHHOM YaCTHU HE MO3BOJIAET CACJIaThb NPABUJIbHBIC BBIBOJbI.

2. JHomyckaer nBe u Oosiee rpyOble OommMOKH B XOoJe pPabOT, KOTOpPBIE HE MOXKET
HUCIIPaBUTH 110 Tp€6OBaHI/IIO neaarora;, Wik IPOU3BOAWUT HU3MCPCHUA, BBIYMCIICHHA, Ha6JHOI[eHI/I$I
HEBEPHO.

Kpurepyun u HOpMBI OLICHKM 3HAHUH W YMeHHH oOydamomuxcs 3a HalJl0JeHHeM
00beKTOB.

Onenka «5» CTaBUTCS, €CJIU YUCHHUK:

1. IIpaBunbHO IPOBOAUT HAOIIOAEHHE 10 3aJaHUIO YUUTETIS.

2. Boiaenser cyliecTBeHHbIE MPU3HAKU Y Ha0II01aeMOoro o0beKTa, mpoiiecca.

3. I'pamoTHO, JOTMYHO O(OPMIISIET PE3yNbTAaThl CBOWMX HAOMIOACHUH, JenaeT 000OmeHus,
BBIBOJIBI.

Ouenka "4" craBUTCS, €CIU YUYCHHK:

1. TIpaBwJIbHO TTPOBOIUT HAOIIOACHHE 110 33/ IAHUIO YUUTEIS.

2. JlomyckaeT HETOYHOCTH B X0Ji€ HAOIIOACHUN: TPU BBIJCIIEHUHU CYIIECTBEHHBIX IPU3HAKOB
y HaOJr01aeMoro 00BEKTa, IPOIIecca Ha3bIBAET BTOPOCTETICHHBIE.

3. HeOpexxHo nin HeTOYHO 0OPMIISET PE3yJbTaThl HAOIIOICHHM.

Onenka "3" cTaBUTCS, €CJIM YYEHHUK:

1. omyckaeT oAHY-/IBE T'pyOble OMIMOKK MM HETOUYHOCTH B MPOBEACHUU HAOMIOACHUN MO
3aJIJaHUI0 YUUTES.

2. [Ipu BbLAETEHUM CYIIECTBEHHBIX MPU3HAKOB Yy HaOmrogaeMoro oOBEeKTa, Ipolecca
Ha3bIBAET JIMIIb HEKOTOPHIE U3 HUX.

3. Jlomyckaer OJHY-JBE TIpyOble OIIMOKKM B O(QOPMIICHUU pe3ylbTaTOB, HAOMIOAECHUN U
BBIBOJIOB.

OueHka «2» CTaBUTCS, €CIIHM YYCHHK:

1. omyckaeT TpH-ueThlpe TrpyOble OMIMOKM B TNPOBEACHUM HAOMIOACHUM MO 3aJlaHUI0
YUUTES.

2. HenpaBuiibHO BBIJIENSIET IPU3HAKK HAOII0AaeMOro o0beKTa, mpolecca.

3. JlomyckaeT TpH-ueThlpe TpyOble OMMOKKM B O(OpPMIICHUU pe3ylbTaTOB HAOMIOACHUU U
BBIBOJIOB.

TemaTn4yeckoe nuiannposanue 10 kaace

Ne n/m Tema Koa-Bo

yacoB




Beenenue (3 yac)

1 buosorus B cucreme Hayk. Kparkas ucropus passurus
ouonoruu. [IpakTrueckoe 3HaueHUE OMOJIOTHUYECKIX
3HaHUN. COBpeMEHHbIE HaIlpaBJIeHUs OMOJIOTUI

2 Mertomp! uccnenoBanusi B Ouosioruu. Metoapt
TEOPETUYECKOTO UCCIIEIOBAHUSL.

3 OOnbexT n3ydenus: onosoruu. OCHOBHBIE KPUTEPHH KHUBOTO.

Paznen 1 Xumuueckuii cocraB kJjerku ( 11uac)

4 OO011as XapakTepUCTUKA XUMUYECKHX BELIECTB KIETKH

5 Heopranunueckue BemiecTa: BoJia, COJIH

6 JIunu el 0COOEHHOCTH CTPOCHHUSI, pa3HOOOpa3He.

7 VYreBoapl: 0COOEHHOCTH CTPOSHUs, pa3HooOpasue.

8 CrpoeHue 6enKoBOM MOJIEKYJIbI

9 OyHkuuu 6enkoB. GepMEHTHI - OHOJIOTHYECKHE
KaTaJanu3aTopbl

10 Hyxneunossie kuciorsl. JJHK

11 Hyxkneunossie kuciaotsl. PHK

12 AT® u apyrue HyKI€OTUIbl. BUuTaMuHbI

13 Bupycei-Heknerounas gopma KU3HH.

14 PerpoBupycer u mepst 60pb0b1 co CIT Iom. [Tpuonst

Kierounslii ypoBens (13 yacoB)

15 O6mas xapakrepuctuka. Ctpoenue kietku, Kinerounas
MeMmOpaHa

16 Huronna3zma. Hurockener. Knerounslit ieHTp. Oprassl
JBUKEHHUSL.

17 Pubocombl. DHpomazMarnueckas cetb. SAapo. Snpeimku

18 Bakyounu, xommuieke ['osbmxu. JInzocomsl

19 Muroxonapuu. Ilnactuasl. Brirouenus

20 | OcoOeHHOCTH CTPOEHHUS KJIETOK IPOKAapUOTOB M YKapHOTOB
21 OOMeH BelecTB U IpeBpalleHle YHEPTUU B KJIETKE
22 OHepreTuyeckuii oOMeH B KieTke. beckucnopoanslii tar.

Kucnopoansiit atan

23

THIIBI KJIETOYHOI'O IMUTAHUS.




24 buocunres 6enxoB. Tpanckpumius. Tpancusanus 1

25 Knerounsrii mukin 1

26 JHenenue knetkn. Muto3s. Meiio3 1

27 [TosoBeie kieTku. ['amerorenes. 1
Opranu3mMeHHblii ypoBeHb (7 yac)

28 Pa3zButne nonoBeix kieTok. OO 0TBOPEHUE. 1
WNHnuBuayanbHOE pa3BUTHE OpraHU3MOB. bruorenernyeckni
3aKOH

29 3aKOHOMEPHOCTHU Hacle0BAaHUS TPU3HAKOB. 1
Monoru0puaHoe cKpelBaHue.

30 Hemnonnoe nomunupoBanue. AHaIM3UpPYIOIEe 1
CKpelllBaHHe

31 JlurnbpuaHoe cKpemuBaHue. 3aKOH HE3aBUCHMOTO 1
HacJIeJOBaHUS MPU3HAKOB

32 HeannensHoe B3anMoeiicTBUE T€HOB. XpOMOCOMHAs 1
TEOpHUs HACJIEOBaHUS

33 I'enetuka nona. HacnegoBanue CHENIEHHOE € MTOJIOM. 1
3aKOHOMEPHOCTH U3MEHYMBOCTH

34 OCHOBHBIE METOJIBI CeNEKIMH. LIeHTphl MpoUCX0oKACHUS 1
KYyJIbTYpHBIX pacTeHui. COBpEMEHHBIE JOCTUKEHHUS
OMOTEXHOJIOTHH.

Bcero 34 uac
Kanenpapno-remarnyeckoe mianuposanue 11 knace
Tema ypoka
Ne mi/m KoinuecTBo ypokon

IHonyasinuoHHO-BUI0BOM ypoBeHb (1249ac)

OO1ast xapakTepuCTHUKa




2. |Buasl u nonmymsiuus

3. |Pa3BuTHE HBOIIOIMOHHBIX UACH

4. |CunTeTHueckas Teopus BOJIIOLUN

5. |ABMXKylIue CUIIbI BOJIOLUH

6. |M3osauus. 3akon Xapau-BaiinOepra

8. |EctecTBeHHBIN 0TOOp Kak (PaKTOp 3BOITIOLUU

9. |[lonoBoit oT60p. CTparerust pa3sMHOKEHUS

10 [MuKpPOIBOIIONHUS K MAKPOIBOIOIIUS

11. |Hanpasnenus sBosronun

12. ([IpuHiuns! knaccuduxanuu. CrucreMaruka.
JKocHCTeMHbIH ypoBeHb ( 114acoB)

13. |OGmas xapakTepucTHKa. JKOJI0rndeckue (hakTopsl U pecypchl

14. |BnusHue (pakTopoB cpelibl Ha OpraHU3MBI

15. |EcTecTBeHHBIE M HCKYCCTBEHHBIE SKOCUCTEMBI

16. |B3aumooTHOIIEHHUSI OpraHU3MOB B 3KocucTeMe. CHMON03

17. |B3auMOOTHOIIEHUSI OPraHU3MOB B 3KocucTeMe. [Tapaszutusm

18. |B3anMOOTHOIIIEHUSI OPraHU3MOB B SKOCHCTEME. XHUIIIHUYECTBO

19. |B3auMOOTHOIIEHUS OPraHU3MOB B SKOCHCTEME. AHTHONO3.

Konkypenuust
20. |BuaoBas u mpoCTPaHCTBEHHASI CTPYKTYpPa SKOCUCTEMBI.
Tpoduyeckas CTpyKTypa 3KOCUCTEMBI

21. |IIumeBbie CBSA3M B 3KOCUCTEME. DKOJIOTUUYECKUE MUPAMU/IBI

22. |KpyroBopor BeliecTB

23. |[locnencTBus BAMSHUS IESTEIBHOCTH YEIOBEKA Ha IKOCHUCTEMBI

Buocdepnslii ypoens ( 11 yacoB)

24. |OO6mas xapakTepucTUKa

25. |KpyroBopoT BeLIECTB B MPUPOJIE

26. |9Bouronus ouochepsl. 3apoKIeHNE )KU3HU

27. |9Boumonus ouochepsl. Kucaopoanas peomonns

28. |IIpoucxosxeHue )KU3HU Ha 3eMiie

29. |CoBpeMeHHBbIE IPEACTABIECHNS O BOSHUKHOBEHUH KU3HU

30. |Pa3Butue xxu3nu Ha 3emuie. Karapxeil, apxeil u mpoTepo30it




31. |Ilameo3oi, Me3o3oi, Kalinozoit 1
32. |OBodmtouus yenoBeka. OCHOBHBIE ATaMbl aHTPOTIOTCHE3a. 1
33. |BmXKyIIue CHIbl aHTPOIIOTEHE3A. 1
34. |Posb uenoBeka B 6uocdepe 1

Hroro 34 uac

HNHuTepHer pecypcesl

Pemry EI'D https://bio-ege.sdamgia.ru/

3yopomuHuMYyM  https://www.bio-faq.ru/33ubrominimum.html
Studarium  https://studarium.ru/
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