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JuiekTuBHBIN Kypc « [loaroroka k EI'D no ouosiorum».
HosicHuTeILHAS 3aIUCKA.

[TporpaMMa 37€KTUBHOTO Kypca pa3padoTaHa B COOTBETCTBHU CO CTaHAAPTOM CPEIHEro (IOJHOT0) 001ero oopa3oBaHus
no O6uonoruu u TpeboBaHusMu komudukatopa EI'D mo Ouonormu. OHa HampaBiieHa Ha OKa3aHUE MOMOIIM HIKOJbHUKAM B
pacmpeHun, o0oOIIeHne M CUCTEMAaTU3allMM 3HAHWM OCHOBHBIX pazfenoB Ouojorud. OHa HampaBieHa Ha BBIPAOOTKY Y
yUYaIUXCsi OCHOBHBIX KOMIIETCHIIMM B 00JIaCTH OMOJIOTUH; HA PAa3BUTHUE Y IIKOJbHUKOB MOHUMAHMS 3HAUCHHS 3HAHUMN pa3/iesioB
OuoJoruK B cCOBpeMeHHOM oO1iecTBe. [Iporpamma Kypca OpueHTUPYET Ha MOJATOTOBKY KOMIIETEHTHOCTHBIX JIHOJIEH, CIOCOOHBIX K
AKTUBHOM TBOPUYECKOU NIEATEIIBHOCTH; PA3BUTUE CAMOCTOSTEIbHOCTU, (POPMUPOBAHNE YMEHUN U HABBIKOB BBHITIOJIHEHUS 3aJIaHUM
U pelleHus 3a]a4 110 OCHOBHBIM pasjesiaM Onosoruu. IIporpamma Kypca siBIsieTCsl JOMOJIHEHUEM K MU3YyYEHHUIO Kypca OMOJIOrHH
Ha 0a30BOM YpPOBHE.

buonorus usydaercs B 0azoBoMm Kypce Ouonoruu 10-oro u 11-oro kiaccoB oOmieoOpa3zoBaTeabHOM MIKOJIBI 1 yac B
HEJIET0. DTOr0 BPEMEHH TaK Majlo, YTO €r0 HE XBaTaeT Ja)ke JUIsl MPOXO0KAECHUSI MPOrPaMMHOr0 Marepuaina. A Belb UMEHHO B
10-om, 11-om kitaccax 3akiajbpiBacTcsi 0a3a 3HAHUM, Ha KOTOPYIO ydaliuecs onuparorcs rnpu noaroroske caaun EI'D. Tlostomy
AJIEKTUBHBIN KypC 10 OMOJIOTUM J1Jist yyamuxcs 11-bIX KJ1accoB, BO-TIEPBbIX, BECbhMa CBOEBPEMEHHBIN, BO- BTOPBIX, OH TIO3BOJISIET
YYaIMMCSl TIOJIy4aTh JAOMOJHUTENIbHYIO MOATOTOBKY aiist ciauu EI'D, B-TpeThuX, OH MO3BOJIAET YOBIETBOPATH IO3HABATEIbHBIC
MHTEpEChl O00yYaroUMXcsli B pa3IMYHBIX cepax YeIOBEUEeCKOW IeATENbHOCTH. DJIEKTHBHBIM Kypc MO3BOJISIET YIIyOUTHh U
pacIIMpUTh 3HAHUS O0YYarOIIMXCS OOILIMX 3aKOHOMEPHOCTEH Ouosornueckod Hayku. Kpome Toro, mociie U3ydeHHUs KaKIIOro
0JIOKa yyauiuecs MMEIOT BO3MOXHOCTb 3aKPENUTh IMOJYYEHHBbIE 3HAHUS pelieHueM OHOJOTMYEeCKUX 3a/]ad, MOJaBJSIoLIee
OOJBIITMHCTBO KOTOPBIX peKOMeH0BaHbl B cOopHrKax EI'D mist TpeHupoBku. [pyroif 1ienpio Kypcea sSiBIS€TCS BhISIBJICHUE JIETE
CIIOCOOHBIX K MPEIMETY, U TOMOYb UM JIydllle TOHSATh MPEAMET, TOMOYb UM B JIaJbHEHIIIEM MPaBUILHO BHIOpaTh Mpodeccuro,
CBOM IyTh B )KU3HU. JlaHHBIN Kypc paccuuTaH Ha 34 4acoB, ¢ pacueToM 1o | yacy B HEJIeIto
[Iporpamma coctaBiieHa Ha OCHOBE:

1. COopHUK HOPMATHBHBIX JOKyMeHTOB. buomorus / coct. C23 D.J].JInenpos, A.I'.ApkanbeB. — M.:[Ipoda, 2007. — 99, [13]
C.
2. Ilporpammbr Ouonoruum 5-11 kmaccoB. ABtopsl mporpammbel  T.C. CyxoBa, B.M.Ctporanos, W.H.Ilonomapesa,
O.A Kopuunosa, B.M.KoncrantunoB, B.C.Kyumenko, A.I'.[Iparomuno, P.[J.Mam, H.M.Yepnona, JI.B.CumoHoBa,
N.M.1lIBeu, M.3.®@enoposa, I'.A.Boponuna



3. buomormsi: 11 kmacc : 0a30BBIi ypOBEHb : YYEOHUK [UIsi ydammxcs oOmeoOpa3oBaTeNbHBIX YUPEKIACHUN /
N.H.ITonomapéra, O.A.Kopawnosa, T.E.Jlomununa, I1.B.Mxesckuii; mox pen. nmpod. W.H.Ilonomapéroit. — 2-e wu3nm.,
nepepad. — M.: Benrana-I"pad, 2010. — 240 c. : u.

IIporpamma HampagBJ/ieHAa HA pellieHUe CJIeIYIOIHX 3a1a4:
1. ®opmupoBaHUE HAYYHOT'O MUPOTIOHUMAHMS KAK KOMIIOHEHTA HAyYHOT'0 MUPOBO33PEHHUS.
2. @opMHpOBaHUE U pACIIUPEHUE 3HAHUN 00 OCHOBAaX HAYKH OMOJIOTUM Ha YPOBHE €€ COBPEMEHHOI'0 COCTOSIHUS;, OBJIAJICHUE
crnoco0aMu JOOBIBaHUS U TPUMEHEHUS ITUX 3HAHUI
3. PackpwiTe 3HaueHUs OMOJOTUN B TIO3HAHUHW 3aKOHOB JKHBOW MPHUPOIBI; POJIU OOIIETO OMOJIOTHYECKOTO 00pa30oBaHUs s
MOBBIIICHHS KYJbTYPbl YUalIUXCS U OPUEHTUPOBAHMS KYJIBTYPhl YUAIIUXCS U OPUEHTHUPOB B OyaylIeld 00pa3oBaTeIbHOM
NEATEIBHOCTH.
4. ®opMHpOBaHME U PA3BUTUE HABBIKOB U YMEHMH PEIICHHUS 3aJlaHUM M 33/1a4 B COOTBETCTBUU C TPEOOBAHUSMU K YPOBHIO
HOJTOTOBKH BBIITYCKHHUKOB.
HN3yuyenue pa3gesioB Kypca HANPABJICHO HA JOCTUKEHUE LeJIe:
- 0c80eHue 3Hanuil 0 ONOJIOTMYECKUX CUCTEMAX (KJIETKa, OPraHu3M, BHJI, SKOCUCTEMA), PA3BUTHUSI COBPEMEHHBIX MPEICTaBICHUI
0 JKUBOM MTPUPOJE, POJIA OMOJIOTMYECKOM HayKd B POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHBI MUPA;
- oénadenue ymeHuamu: 000CHOBBIBATh MECTO U POJIb OMOJIOTMUECKUX 3HAHUHN B MIPAKTUUYECKOM AESATENbHOCTH JIFO/I€H, HAXOIUTh
Y aHAJIM3UPOBaTh MH(POPMALIUIO O KUBBIX O0BEKTAX, YMEHHUI pElIeHUs] OMOJOTMYECKUX 3a/1aY;
- pa3eéumaue NO3HABATEIIbLHBIX MHTEPECOB, IyTEH Pa3BUTUS COBPEMEHHBIX HAYUHBIX B3IJIAI0B, UACH, TEOPHIL;
- gocnumanue NOHUMAaHUs POJIU OUOJIOTUU KaK HAYKU
- UCNOJIb306AHUE 3HAHUI U YMEHUIL 8 NOECEOHEBHOIL HCUIHU.
1.Pacuupue u yrioy06iieHre TEOpeTHUEeCKON 0a3bl ydaluxcs mo OUOJIOTHH.
2.HayuuTp yyamuxcsi IpaBHJIbHO U OBICTPO pemiaTh OMoNIoruyeckue 3ajaauu u3 coopuukon EI'D
3.Pa3BuTh U yCUIIUTh UHTEPEC K MPEAMETY, MOATOTOBUTH yyamuxcs K caadye EI'O.
JUIst TOCTHKEHMSI YKa3aHHBIX PE3yJIbTaToB OOY4YEHHS B JIaHHOM Kypce MPUMEHSIOTCS JIEKIIMOHHbIE 3aHATUS, MPaKTUYECKUE
3aHATHS, TIOCBSILIEHHBIE PEIICHUIO0 OMOJOTHUECKHX 3a/1a4, 3a4eT 10 Kypcy, 3aiuTa pedepaTos.
KonTposmpyomue marepuaJibl:



1.J1711 moBeieHNsI UTOTOB peau3aluy y4eOHOM mporpaMMbl Oy IyT UCIIOJIL30BAHbBI 3a4€T (MTOTOBOE TECTUPOBAHUE)

2.3amuTa pedeparos, 3ammura nmpodeccum.

Yuamuecsi 101KHBI 3HATD:

1.OcHOBHBIE MOJIOXKEHUS OMOJOTUUYECKUX TEOpUH (KJIeTOUHas1, 3BoNoIMoHHas Teopus Y.JlapBuna), yuenus B.M.Bepnaackoro o
ouocgepe, cylHOCTh 3aK0OHOB I".MeHnpens.

2.CTpyKTypy ¥ (PyHKIHU OMOJIOTMUECKUX OOBEKTOB: KIETKH, XpPOMOCOM, T€HOB, BUJIa U SKOCUCTEM.

3.EcTecTBeHHYIO KilacCU(UKALIMIO OPraHUYECKOIO MUpA.

4.CymHoCTh OMONIOTMYECKUX MPOLIECCOB: Pa3MHOXKEHHE, OILIOJI0TBOPEHHE, AEHCTBUE €CTECTBEHHOTO U UCKYCCTBEHHOTO 0TOOpA,
(dbopMHpOBaHKE MPUCITOCOOJIEHHOCTH, 00pa30BaHUE BHJIOB, KPYrOBOPOT BEIIECTB M MPEBPALIECHUE SHEPTHMH B HKOCHUCTEMAxX M
ouocdepe.

5.3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH U U3MEHYNBOCTH.

6.MexaHu3MBI HBOJIFOLIMOHHOTO IIpoIiecca.

Y4yamuecs 10/5KHbI YMETh:

1.ITonb30BaTbes 3HaHUEM OOIIEOMOIOTUYECKUX 3aKOHOMEPHOCTEH 1)1 OOBSICHEHHS ¢ MAaTEpUATMCTUYECKUX MO3UIMII BOIPOCOB
MIPOUCXOXKJICHUS W Pa3BUTHUS KU3HU Ha 3eMile, a TaKKe Pa3JIMYHBIX TPYII PACTEHUH, )KUBOTHBIX, B TOM YHCJI€ U YEJIOBEKa Ha
3emute.

2.J1aBaTh apryMEHTHUPOBAHHYIO OLIEHKY HOBOUW MH(pOpMALIUU 110 OMOJIOTUYECKHUM BOIIPOCAM.

3.Pemate Ouosiornueckue 3aJayd M3 PA3NUYHBIX COOPHHMKOB MO MOATOTOBKE K EI'D, COCTaBIATH 3JI€MEHTApHBIE CXEMBbI
CKpELIMBaHUS U CXEMBI IIEPEHOCA BEIIECTB U SHEPIUU B IKOCUCTEMAX.

4.BbIABIATH NPUCTOCOOIEHUSI OPraHU3MOB K cpejie OOMTaHMs, ICTOYHUKU MYTareHOB B OKpYXarouleil cpene, aHTPONOreHHbIE
MU3MEHEHUS B DKOCUCTEMAX CBOEH MECTHOCTH.

5.CpaBHMBaTh OMOJOTMYECKHE OOBEKTHI, MPUPOJAHBIE IKOCUCTEMBI U arpo3KOCHUCTEMbI, OMOJOTMYECKHUE MPOLIECCHl U JeaTh
BBIBO/Ibl HA OCHOBE CPABHEHHS.

6.Haxoauts nHpopMalvio 0 OMOJOTHYECKUX O0OBEKTAX B PA3IMYHBIX UCTOYHHKAX (YUEOHBIX TEKCTax, CIPABOYHUKAX, HAYUHO-
MOMYJISIPHBIX M3/IaHUAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHeTa) U KPUTHYECKH €€ OLIEHUBATD.

Conep:xkaHue Kypca.



I.IlutoJiorusa - Havka o kjaerke (13 4yacos)
- OCHOBHBIE TTOJIOKEHUSI KJIETOUHOU TEOPUU. XUMUYECKUM COCTAB KIETKH.

-Peanmzanus rereTrndeckoit nHGpOpPMAIUU B KIETKE.

-Pemiennie Ononornyeckux 3aad Ha KOMIIEMEHTAPHOCTb, TPACKPUIIIIUIO, TPAHCIISIIMIO.
-depMeHThI - OnoKaTanu3aTophl B KieTke. OyHKIUN OEIKOB.

-CTpyKTypa U QYyHKIIUU KIETKH.

-EcrecTBennas kinaccudukalus opraHu4eckoro Mupa.

-IIpokapuorsl. bakrepun, apxen.

-OykapuoThl. CpaBHUTENIbHASL XapaKTEPUCTUKA KJIETOK PACTECHUH, )KUBOTHBIX, TPUOOB.
-Bupycsl - 06Mratapie BHyTPUKIECTOUHBIC MTAPA3UTHI.

-Pemennie Onosnornveckux 3aaad o IUTOIOTHH.

-Metabonu3m B kietke. [lonaTue o macTuueckoM oOMeHe.

-O0ecrieuenne KIeTku sHeprueil. OCHOBHBIE ATAlMbl YHEPTETUYECKOT0 0OMEHa.
-doTtocuHTe3, €ro 3HaUeHue U1 KU3HU Ha 3eMIIe.

II.Pa3MHOKeHUE ¥ Pa3BUTHE OPraHU3MOB (5 4acoB)

-OCHOBHBIE CITIOCOOBI PAa3MHOKEHUSI OPraHU3MOB. becronoe pasMHOKEHHUE.
-ITonoBoe pa3mMHoOkeHHE.

-UnauBuiyanbHOE pa3BUTHE OPTaHU3MOB.

-MwuTO3 1 M€el03 B CpPABHEHUMU.

IHI.OcHOBBI reHeTHKH(8 YacoB)

-3aKOHOMEPHOCTH HACJIEACTBEHHOCTU. Pellienue 3a1ay 1o reHeTHke.

-I'enetuka yenoBeka. HacnenctBeHHbie 00JIe3HU YeIOBEKA U UX MPETyIPEKICHHE.
-3aKOHOMEPHOCTH U3MEHYMBOCTH.

-I'eHeTnka kak ocHoOBa JIs cejieKIinu. HoBellnme MeToabl CeIeKIUN.

-Pemenne reHeTHYeCKUX 3a74a4 IMOBBIIIICHHON CJIOKHOCTH.

IV.9Bomonus(3 yaca)

-MexaHn3Mbl 3BOIFOLMOHHOTO nporecca. @akTopsl 3Boitonuu 1mo Y./[apsuny.




-OCHOBHBIE HaIlpaBJI€HUs IBOIOLUHU 110 CeBEPIIOBY.
-OTansbl 3BOJIIOLMHN YEJIOBEKA - aHTpornoreHe3a. Posibs connanbHoro (haktopa B HBOJIIOLUU YEJIOBEKA.

V.OcHOBBI YKOJOTrHu(S 4acoB)

-DKOJIOTHYECKHE q)aKTOpLI CpCahl. Bausaue AHTPOIIOTCHHOTO (b&KTOpa Ha 5KOCHUCTCMBI.

-BI/IOFCOHGHOS. 9KOCI/ICT€MBI, CBOMCTBA 9KOCHCTCM, CMCHA SKOCHCTCM.

-CpaBHI/ITGJILHaH XApPAKTCPUCTHKA CCTCCTBCHHBIX 3KOCUCTEM U arpOICHO30B.

-Pemienne 3K0JI0THUECKUX 3a/1au.
-Ctpyktypa u pyHkuuu onocdepsl. [Ipodiemsl 6nocdepsl.

-3advert. 3ammra pedeparoB. UTorosoe rectTupoBaHue.

Hroro: 34 yaca.

TemaTu4yeckoe NJIAHUPOBAHHE 3AHATHH 3JIEKTUBHOI0 Kypca no ouoJsiornu B 11 kiacce.

Tema 3ansaTus

OcCHOBHBIE BOIIPOCHI

Jara

[uTosorus - Hayka o KJerke.(13 yacos)
OCHOBHBIE MOJIOKEHUS KIETOUHOM TEOPUU. XUMHUUYECKUI
COCTAaB KJIETKH.

Ieiinen, llIBaHH, OMOIOTHYECKU BasKHBIE X.
3JIEMEHTBI, HEOPraHUYECKHE BEIIECTBA,
OpPraHUYECKHUE BEIIECTBA.

2. | Oprannyeckure BelecTna CtpoeHue U CBOMCTBA
3 | ®yHkiuu 6enkoB. DepMEeHTHI - OMOKATAIU3aTOPHI B @OyHKIMU OEJIKOB: CTPYKTYpHasi, KaTaluTHYeCKas,
KJIETKE. 3alllUTHAsA, TPAHCIIOPTHAS, PETYJIATOpHAS,
HHEPreTUYeCcKas.
4. | Pemmenue 6M0JIOTHYECKUX 3a7a4 HA KOMILJIEMEHTApHOCTD, | Pemenue 3aganuii uz c6. EI'D, vactu C Ha
TPAHCKPUIIIUIO, TPAHCIISIIIHIO. COCTABJICHHE MOJTUNENTUIHON HEMOYKH.
5. | CtpykTypa u GyHKIIUN KIICTKH. JIByxmemOpaHHbIE, OJTHOMEMOpaHHEIE,




HEeMeMOpaHHbIE OPraHOUIbI KJIETKU, B3aUMOCBSI3b
CTpOeHHSI U (PYHKIIUU.

6. | EcrecTBenHas kinaccudukaiys OpraHu4eckoro Mupa. Krnerounas u HekierouHasi GopMbl JKU3HU, BUPYCHI,
0e3bsiIepHbIE, SACPHbIE, OCHOBHBIEC 1IapCTBa
OpTraHHU3MOB.
7. | Ilpokapuotsl. bakTepun, apxeu. Oco0eHHOCTH CTPYKTYPBI U (QYHKIIMOHUPOBAHUS
JOSIZIGPHBIX OPraHu3MoB. JIpoOsHKH.
8. | DykapuoTtsl. CpaBHUTEIbHAS XapAKTEPUCTHKA KIIETOK [1nacTuibl: XJIOPOIIIACTHI, XPOMOILIACTHI,
pacTeHuil, >)KUBOTHBIX, TPUOOB. JICUKOIIIACTHI, EJUTI0JI03a, XUTUH, MYPEUH.
9. | Bupycsl - obnuraTaple BHyTPUKICTOYHBIC TTAPA3HTHI. ®aru, 6akrepuodaru, BupuoH, JJHK-conepxaiue,
PHK-conep:kaiyie BUpyChl, pETPOBUPYCHI.
10.| Pemenue Onomornyeckux 3aad 1o IIUTOJIOTHH. Pemenne 3amannii u3 c6. EI'D, yactu B Ha
CpPaBHEHHE KJIETOK OPTraHU3MOB Pa3JIMYHBIX HAPCTB.
11.| MeTtabonu3mMm B kireTke. IloHITHE O TNTACTHYECKOM AccuMUIISIHS, TUCCUMUIISIINS, METa0O0JIN3M,
oOmeHe. KaTaboJIM3M, B3aUMOCBSI3b MEX1Y ABYMS BUIaMU
oOMeHa.
12.| O6ecnieuenue ket sHeprueil. OCHOBHBIE TaIbI [ToaroToBUTENBbHBIN ATaM, OECKUCIOPOIHBIN 3Tall-
SHEPreTUYECKOro OOMEeHa. TJIMKOJIN3, KUCJIOPOAHBIN 3Tar, aHadpOOkI, a3pOObI.
13.| ®oTocunTE3, €T0 3HAYCHUE JJIS KU3HH HA 3eMIIC. Xnopoduiui, cBeToBast, TeMHOBas (pa3bl
dboTocunTe3a, GoTONMN3 BOABI, OMOAKKYMYIISATOPHI.
14.| Pa3MHoO:KeHUe U pa3BUTHE OPraHU3MOB. OcHOBHBIE CTTIOCOOBI PA3MHOKEHUSI OPTraHU3MOB:
OcHOBHBIE CBOWCTBA KUBOW MaTtepuu. PazMHOXeHuE U oecnonoe u nonosoe. CriocoObl 6ecrnoaoro
pa3BUTHE OPraHU3MOB. becnosioe pa3MHOXKEHHUE. Pa3MHOXXEHUS: JIeJICHUE HAJIBOE,
CIIopooOpa30BaHKe, BEr€TATUBHOE, TOYKOBAHMUE.
15.| ITosioBOE pasMHOKEHUE. ["ameTroreHes, My»CKHe U KEHCKUE TaMeThI,
CIIEpPMATOr€He3, OBOrEHE3, OIIOOTBOPEHHE, 3UTOTA.
16.| UunuBuayanpHOE pa3BUTHE OPTAHU3MOB. Onrorenes, SMOPHOHAILHOE U TTOCTAMOPHOHAIBHOE
pa3BHUTHE, MOpYJa, OJIacTyJa, TacTpyJia, HelpyJa.
17.| MuTo3 1 Mei103 B CpaBHCHUH. JlurimonaHble U rarioniHbIe HAOOPhI XPOMOCOM,




6I/IBaJ'ICHTBI, KOHBIOTallvsl, KPOOCHHI OBCP.

18.| O6o6menue 3HaHMI 0 TeMe « PasmMHOX)eHue u pa3sutue | Pabora ¢ TepmuHamu, penieHue 3aganuit u3 ¢o6. EI'D
opraHu3MoBy. PerieHue OMOJOTHYECKUX 3a]1a4. yactu A u B.
19,| OcHoBbI reHeTuKH(8 YacoB). 3akonsl [ .Menaens u T.Moprana, anroputm
20,| 3akOHOMEpPHOCTH HACIEACTBEHHOCTH. Pelienre 3a1ay no | peuieHus 3a1ay no reHeTUKe
21 | reHetuke.
22 | 'enetuka yenoBeka. HacnenctBennsie 601e3HU YenoBeka | MeTo bl M3y4eHUs TeHETUKH YeIOBeKa,
U UX NPEAYNPEKICHUE. npo(duIaKTHKa HACIEICTBEHHBIX O0JIe3HEH
YeJI0BeKa.
23 | 3aKOHOMEPHOCTH U3MEHYUBOCTH. HacnencTBenHas 1 HeHACIeICTBEHHAS
U3MEHYMBOCTh, MOAU(PUKAIINK, MyTaIlUH,
KJaccuukainus MyTaiu.
24,| T'enetuka kak ocHOBa Jis cenekuuu. HoBeliue metonibl | MIcKyCCTBEHHBIN MyTareHes, MOJIUILUIONIus, TeHHAS
25.| ceneKIuu. Y KJICTOYHASI MH)KCHEPUSL.
26.| Pemenne reneTHUECKUX 3a71a4 MOBBIIIICHHOHN CIIOKHOCTH. | Perenne 3a1a4 Ha CIETUIEHHOE C TTOJIOM
HaCJIEI0BAHHE.
27.| IBomonns(3 yaca). OT060p ciydailHbIX HEHACJIEICTBEHHBIX U3MEHEHUH.
MexaHn3MBI 3BOJIOIMOHHOTO Tipoliecca. DakTopsI
sBosironnu 1o Y. /lapeuny. JIBrKyIIHE CUIIBI 3BOTIOLUA
coragacHo CTO
28.| OCHOBHBIC HAIMPABJICHUS IBOJIIOIHH. ApomMopd0o3bl, uauoaganTaIu, 001Ias
JIeTeHepalysl.
29.| DranbBOIIONKY YeToBeKka. Poib cormansHoro dakropa | Jpuonurek, aBCTpaIONUTEK, IPEBHEHUIIINE JTFOTH,
B DBOJTIOIIUY YEJIOBEKA. JIPEBHUE JIFOM, IO COBPEMEHHOTO THTIA.
30.| OcHOBBI 3K010THH(S YACOB). AOuotuueckue, OMoTudeckue PakTopbl, OCHOBHbBIC
Dkonoruveckue GpaxTopsl cpenbl. Brusaue THIIBI DKOJIOTHYECKUX B3aUMOICHCTBHUM.
aHTPOTIOTEHHOTO (DaKTOpa HA YKOCUCTEMBI.
31.| buoueno3, 3KocHUCTEMBI, CBOICTBA 3KOCUCTEM, CMEHA Camoperynsiusi, CAMOBOCIPOU3BOICTBO,
HKOCHCTEM. YCTOWYMBOCTD, IKOJIOTHYECKUECYKCECCHH.
32.| CpaBHHTEIbHAS XapaKTEPUCTHKA €CTECTBEHHBIX KopoTkue nunieBble 1enu, BUJ0BOE pa3HooOpasue,




9KOCHCTCM M arpoOnCHO30B.

JOIOJHUTCIIbHAA SHCPI'Hs.

33.

Pemenune sKkoIOruuecKkux 3ajad.

CocraBiieHUE MUIIEBBIX IENEH, SKOJIOTMYECKUE
nupamMuibl, npaBuwio 10-tu.

34.| Ctpyktypa u dyHkuuu 6uochepsl. [Ipodiemsl KocHoe, 6nokocHOe, OMOT€HHOE, )KMBOE BEIIECTBO,
ouocdepsnl. IToroBoe TecTUpoOBaHUE. 1J100aJIbHbIE DKOJOTUYECKUE TTPOOJICMBI.
KaneﬂuapHO-TeMaaneCKoe IMJIAHUPOBAHUE
No/| Ta| Tema 3ansTHii eab 3anaTuii OcHoBHBbIE MeTtoasbl ypoka OobopynoBanue ®opma Pesyabrar Jdomamnee
Ne | Ta TMOHSITUSA KOHTPOJIA 00y4eHust 3aJlaHue
Tema: Hutosorusi(13 yacos)
1. OcHOBHBIE CopnelicTBOBaThH Knerounas teopust| KomOunupoBanusii,| [lopTpeTsl yueHBIX | TECTHI 3HaTh: 3anucu B TeTpaau
MIOJIOKEHHUS U3yUYCHHIO pabotac OCHOBHbIE
KJIETOYHOU TEOPUU. | MONOXKEHUHN JIUTEpaTypou MOJIOKEHUS
XHUMHMYECKUN COCTaB| KIETOYHOU TEOpUU TEOpUHU
KJIETKU
2. Opranuueckue OpranusoBaTh Opranuueckue YactuuHo- Mopens IHK, Pabora c 3HaTh: 3anucu B TeTpagu
BEILECTBA KIIETKU H3y4yeHue BEILECTBA MIOUCKOBBII KM CTPYKTYDY,
OPTaHUYECKUX CBOICTBa
BEIIECTB ¢$byHKUNN
BEILIECTB
3. Crpykrypa 6enka. | CrnocodctBoBats | Coctas JJHK, komOuHupoBanHbli | T.benku Pabota ¢ YMeTs: 3ama4u B TETpaau
buocunTtes 0enkoB. | U3y4eHHUIO PHK, GenkoB KM OTIpEeICTISATh
OnocuHTe3a Oenka CTPYKTYPY
Oenka
4. Pewenne ITomousb B Oprannueckue KombunnpoBanusiii | Cxema BemectBa | Marepuanst | 3Hath: cocTaB| 3amucu B TeTpau
LIUTOJIOTUYECKUX (dhopMHUpOBaHUH BEILIECTBA KJIETKA EI'D U CBOMCTBA
3aj1a4 MPAaKTUIECKUX OpPTraHUYECKHX
HAaBBIKOB PEILICHHS BEIIECTB
3aja4
5. CrpykTypa u ITomoun B OpraHousl JlaGopaTopHbrii Tabmmia u momens| Jlabopatop- | YMmeTs: 3ammcu B TeTpagu
¢byHKINU H3yYCHHUN KIIETKH MPAaKTUKYM KIIETKH Has pabota OTIpEAEIATh
OpPraHOU/IOB KJIETKH | OpPraHOUAOB OpTraHOUIbI
KJIETKH KIIETKH
6. Knaccuduxarms Croco6erBoBate | CucremaTHka YacTuuHo- Crenpg Martepuansl | 3HaTh: 3anucu B TeTpaau
OpPraHU4eCKOro H3Y4YEHUIO MTOMCKOBBIN «CucremaTtuka» EI'D KJaccuukang




MHpa KJTaccupuKanum HI0
OpraHHU3MOB OpraHUYECKOT
0 MHpa
7. [IpoxapmoThl ITomoub B IIpoxapmoThl KomOuaupoBannsrii | Tabmuma 3amanus EI'D | 3HaTh: 3ammcH B TeTpagu
H3y4YCHUN «IIPOKAapPUOTUYECKA 0COOEHHOCTH
MIPOKApHOT s KIIETKa» IPOKAPHOT
8. OyKapHOTHI. OpranuzoBatb Bupycsl, napasutsl| KomOunupoBannsiii | Tabnuna TabIMIa 3HaTh: 3anucu B TeTpaau
CpaBHuTENbHAS H3y4YCHHE BUPYCOB «Ctpoenue CTpOEHUE U
XapaKTepUCTUKA KIIETKIDY CBOWCTBa
BHPYCOB
9. Bupycer — OpranuzoBatb Bupycsl, napa3utsl| koMOuHUpOBaHHbI | Tabnuna Martepuanbsl | 3HaTh: 3anucu B TeTpaau
BHYTPHUKJIETOUYHBIE | MU3YyYEHUE BUPYCOB «Bupycb» EID CTPOCHUE U
Mapa3uThl CBOMCTBa
BHPYCOB
10. Pemenue 3agau o | [Tomous B Hurtonoruueckue | Cemunap Tabnuua Kaptouku c | Ymers: 3anucu B TeTpaau
LUTOJIOTUH (hopMHUpOBaHUH OCHOBBI «Ctpoenue 3aauyaMu pewarsb
MPAKTUIECKUX KIICTKID 3a1a4u 1o
HaBBIKOB IIUTOJIOTHH
11. MeTtabonusMm B ConeicTBOBaTh Mertabonusm Kom6unupoBannsiii | Tabnuia Cocrasinenue | YMeTh: 3anucu B TeTpagu
KJIETKE U3yUYCHHIO «Ctpoenue CXEMBI .TECTHI | IPOLIECCHI
MIPOLIECCOB KIJIETKI MeTabonu3ma
MeTaboIM3Ma
12. O0ecnieuenue Crioco0cTBOBaTH Ouepretuueckuil | [louckoBbIil Tabmuma «Jtansl | CocraBieHue | 3HaTh: dTanbl | 3aMucy B TETPaaU
KJIETKH SHEpPruei NU3yUYCHHIO o0OMeH, SHEPreTHYECKOTO | CXEMBI. JHEPTreTHYECK
JHEPreTHYECKOro | KaTaboJIu3M oOMeHay Marepuansl | oro oomMeHa
oOMeHa EI'D
13. DOTOCHHTES, €TO CopelicTBOBaTH dorocHuHTE3 koMOuHMpoBaHHBIN | Tabmuma Xapaxkrepuc- | 3HaTh 3anucu B TETpaan
3HAYEHHUE NU3yUYCHHIO «®DoTocuHTE3» THKA 0COOEHHOCTH
¢dorocuHTE3a ATAIOB.TECTHI | OTOCHHTE3A
Tema: PazMHoKeHNe 1 pa3BUTHE OPraHu3MoB(5 4acoB)
14. OcHoBHneble cBoiicTBa| Cucrematusuposa | CriocoObl YactuuHo- Tabnuuer o Teme | Xapakrepuc- | 3HaTh QopMsl | 3anucu B TeTpaau
KUBOW MaTepuu. Tb 3HaHUS O Pa3MHOXEHUS, ITOMCKOBBIN THKa QopM Pa3MHOXXEHUS
Pasmuoxenwne u ero | cmocobax Oecmomoe pasMHOKe-
¢dopwmel. becrionioe | pa3MHOXKEHUS pa3MHOXKEHNE HUS
pa3MHOKEHHUE.
15. [TonoBoe OpranunzoBatb [TonoBoe KomOunuposanusiii | Tabmuupl mo reme | Marepuansl | 3Hatb 3anucu B TETpaau
pa3MHOXEHHE HU3yYeHUE pa3MHOXEHHE EID 0COOCHHOCTH
0COOCHHOCTEN MIOJIOBOTO
Pa3MHOXEHUS Pa3MHOXKEHUS




16. Muro3 u Meto3 B ITomoub B Muro3, metio3 JlaGopaTopHbIii Mopens muto3a, | [Ipaktmdaec- | YMmeThb 3ammcH B TeTpagu
CPaBHEHUU CPaBHEHUU MHTO3a Meio3a KHe HaBBIKM | paboTaTh
1 Meilo3a cobopyoBaH
nem
CpaBHHUBATh
IIPOLIECCHI
17. WnausunyansHoe CopnelicTBOBaThH OnToresnes, UccnenoBarenbckuii| Tabmuma Marepuansl | 3HaTh 3anucu B TeTpaau
pa3BuTHE H3Y4YECHUIO psIMOE U Nnpgusunyansuoe | EI'D 0COOEHHOCTH
WHAWBUAYAIBHOTO | HEIPSIMOe pasBuTHE pasBUTHA
Pa3MHOKEHUS pa3BUTHE
18. Oo6o06marommii ypok| OpraHu3oBarthb PasmuoxeHMe Cemunap, Tabmura o reme | Martepuansl | 3HaTh: 3anucu B TeTpaau
CHUCTEMATHU3ALUI0 | MUTO3 U MEI03 mpoBepoyHast paboTa EID 0COOCHHOCTH
MHUTO3a U
Meno3a
Tema: OcHoBbl reHeTuKH(84acoB)
19. 3aKOHOMEPHOCTH Crmoco6ctBoBats | HacnenctBenrocTs| [lonckoBsrit Tabmuma Marepuansl | 3HaTH: 3ammcu B TeTpaau
HacJeJOBaHUs H3Y4YECHUIO Monorubpumsoe u| EI'D 3aKOHOMEPHOC]
MIPU3HAKOB 3aKOHOMepHOCTEeHN JTUTHOpUIHOE TH
HaclleI0BaHUs CKpeLIBaHUE HacJleJ0BaHUs
IIPU3HAKOB IIPU3HAKOB
20. Pemenwne 3anau [Tomous B Mouo- u Cemunap Tabnuma Kaptouku — | Ymerts 3anucu B TeTpaau
/ (dhopMHUpOBaHUH JUTUOPHITHOE MoHorubpuaHoe 1| 3a1aHus C pematpb
21 YMEHUI HaclleI0BaHHe JUrnOpuIHOE 3ajauyamMu 3a1a4u
CKpEeLIBaHUE
22. I'eneruka yenoseka. | Oprann3oBaTh Hacnencreennele | cemuHap Tabnuna Martepuanbl | 3HaTh: 3anucu B TeTpaau
Hacnencreenneie HU3y4yeHHue Ooe3Hn Hacnenosanus EI'D HacJe10BaHNe
00JIe3HU U UX TCHETHKH MIPU3HAKOB, NPU3HAKOB
penynpexIeHue YeJI0BeKa CLIETIJICHHBIX C YeJIoBeKa
MOJIOM
23 3aKOHOMEPHOCTH [Tomous B N3meHunBOCTH KomOunnpoBanusiii | Tabnuia Pabota ¢ 3HaTh: 3anucu B TeTpaau
HW3MEHYMBOCTH H3yYCHHUN MoaudukanmonHa| TectamMu 3aKOHOMEpPHO
3aKOHOMEPHOCTEN s UIBMEHYUBOCTh CTH
W3MEHYUBOCTH U3MEHYHBOCT
U
24 I'enetnka — ocHoBa | OpraHu3oBaTh Cenekuusi, Metoapl| Ypok-koH¢pepenms | Komnekium, Pabota ¢ 3HaTh: 3anucu B TETpaau
celleKnuy. MeTosbl | M3ydeHHE OCHOB | CEJeKIHH Tabnuima MeTopl | KCTOYHHKA-MH| METObI
CEJIEKIINN CEJIEKIINN CEJIEKITNH CEJIEKIINU
25- Pemenne [Tomous B OcHOBHBIE CeMmunap Kaproukn-zapanus| [Iposepou-Has) YMeTh:
26 TeHEeTHUYECKHX 3a/1a4| GopMupoBaHuu MOHSTHA U pabota pemarp




HaBBIKOB PEILEHUS | 3aKOHOMEPHOCTH 3a1a4u 1o
3a]1a4 HacJeI0OBaHMs TE€HETHKU
Tema: DBoaonus(3uaca)
27. MexaHu3MBI Croco0ctBoBaTh | MexaHU3MBI KomOunupoBaunslii | Tabnuia Pabora ¢ 3HaTh: 3anucu B TeTpagu
9BOJIFOLIMOHHOTO N3y4YCHHIO 9BOJIIOLINY, C 2JIEMEHTaMHU JBWwKyie CuiIbl | IUTEpaTypor | OBIKYILIME
mpoiecca. 3aKOHOMEPHOCTEH | IBIKYILUE CUIIbI | JIGKLIUU 9BOJIIOLMU MaTepHabl CHJIBI
JBmxyiire cuibl JIBOJIIOIIUN EI'D JIBOJIIOIIUN
9BOJIIOLIMU
28. OcHOBHBIE [Tomous B OcHOBHbIE KomOunupoBanusiii | Tabnuia Pabota c 3HaTh: 3anucu B TeTpaau
HaIpaBJIeHUs W3y4EeHUHU HaIpaBJIEHUs Hampasnenus WCTOYHHUKA-MHY| HaIpaBiIeHUS
9BOJIIOLMU OCHOBHBIX 9BOJIIOLIMN SBOJIOLMU IBOJIIOLUN
HalpaBJ€HUI
3BOJIIOLIUU
29. OBOJIIOLIHS ConeiicTBOBaTh AHTpOIOreHes, Cemunap T.IIpoucxoxnaenue| Marepuansl | 3HaTh: Coo0rienus mo
YeJOoBeKa. H3Y4YECHUIO Omorormyueckas u YyeJIoBeKa EID (hakTopbI TEME
buonoruueckue u 3BOJIIOLIUU colyaIbHbIe AHTPOTIOTeHE3
CoLlaJIbHbIE YeJI0BEKa (akTopbI a
(haKTOpBI SBOJIOLIH 9BOJIIOLMN
Tema: OcHOBBI K0J10THH(549acOB)
30. OKoJIoTHYecKre CrniocoOcTBOBaTh | AOHOTHYECKHE, KomOunnposanusiii | T.Okomoruueckue | Marepuanst | 3Hathb: 3anucu
(akTOpbI Cpelibl NU3yUYCHHIO AHTPOIIOT'€HHBIE U (bakTopbl EI'D abuoTnueckue
(hakTOpOB cpenpl | OMOTHUYECKHe OmoTHYecKue
(hakTophI AHTPOIIOTCHH
bl
31. bronenos, OpranuszoBaTh Bbuonenos, Cemunap T. buonenos Pabora ¢ 3HATB: 3amncu
9KOCUCTEMBI, H3y4YCHHE 9KOCHUCTEMBI WCTOYHHUKA-MH| (aKTOPHI
CBOMCTBAa M CMEHa | DKOCHCTEM 3BOJIIOLIAU
9KOCHCTEM
32. CpaBHUTENBHAS [Tomous B arpoLEeHO3bl Uccnenosarensckas | T. buonenos Matepuansl | YMeTh: 3anucu
XapaKTEePUCTHUKA CpaBHEHUU EI'D CpaBHUBATh
€CTECTBEHHBIX €CTECTBEHHBIX 9KOCHUCTEMBI
9KOCHCTEM U 9KOCHCTEM U
arpoleHo030B arpoleHo030B
33. Pemenne [Tomous B 3akonsl 3kojorun | CemuHap Tabmuue! no Teme | Kaprouxu- YMeTs: 3anaHue B
9KOJIOTHYECKUX (hopmMupoBaHUHU 3aJlaHus pemratpb TeTpajsIx
3a1a4 HAaBBIKOB pPEIIECHUs 3a1a4u

3a1a4




34.

Crpykrypa
GbyHKIIH
ouocdepsl.
DKOJIOTHYecKre
IpOOTIEMBI

CopelicTBOBaThH
W3YYCHUIO
CTPYKTYPHI U
(hyHKIIHI
omocdepnl

Crpyktypa
KOMIIOHEHTBI

ouocdepsl

KoMmOnHUpOBaHHBIIMA

T.buocdepa

Marepuaibl
EID

3HaTh:
CTPYKTYypY U
CBOMCTBaA
ouoreHo3a

3ammcH B TeTpagu




