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MHOSICHUTEJIbHAS 3AIINCKA

PaGouas mporpamma coctaBiieHa Ha ocHoBe [IpuMepHO# mporpaMMbl OCHOBHOTO o001iero oopazoBanusi. (COOpHUK HOPMATHUBHBIX JOKYMEHTOB.
buonorus. ®denepanbHbIi KOMIOHEHT TOCYIAapCTBEHHOTO cTaHaaprta. [lpumepHble mporpamMmbl mo Ouwosormu. - M.: Jlpoda, 20017). Takxke
ucnonb3oBanbl [Iporpammel Ui 001ieoOpa3oBaTeNbHBIX YUPESKICHUNA U JHUIeeB U ruMHa3uid. buonorus. 6 — 11 kmaceer - M., [poda, 2017-, (aBT.
[Taceunuk B.B. u ap.), noaHocThIO OoTpaxkaromux coaep;xkanue [IpumepHoil mporpaMMel, ¢ JOMOJIHEHUSIMHU, HE MPEBBILAOIMMU TPeOOBAaHUHN K YPOBHIO
HOJATOTOBKH yUaIIUXCS.

Pabouas nporpamma opueHTUpPOBaHA HA YYEOHUK:

o Kamenckuii A.A., Kpuxcynos E.A., [laceunux B.B. Buonoecus. Bseedenue 8 obwyro ouonoeuto u skonoeuro. 9 kn. — M.: pogha, 2017 — 304 c.

(I'pugh: Pexomenoosaro MO P®)

CornacHo JeicTByroIeMy yueOHOMY IUIaHy [TOYPOYHOE TUIAHUPOBaHKE MpeaycMaTpuBaeT B 9 kiiaccax o0yueHue Onosioruu B 00bemMe 2 4acoB B HEZIETIIO.

Ha ocHoBanuu npumMepHbix nporpamMmm MunoOpazoBanusi PO, conepxaiux TpeOoBaHUS K MUHUMAIBHOMY 00beMY CoJepKaHusl y4eOHOro Marepuaa o
Ouonoruu B 9 Kilaccax, B HEM peann3yercsi 0a3UCHBII YPOBEHb.

buonorus kak y4eOHbIN mpeaMeT — HeoThbemIieMasi COCTaBHAs YacTh €CTECTBEHHOHAYYHOTO 00pa30BaHMsI Ha BCeX CTyMeHsX oO0ydyenus. Kak oaun
U3 Ba)KHBIX KOMIIOHEHTOB oOpa3oBarenbHOU obnactu «EcTecTBo3HaHHMe» OMONOTHS BHOCUT 3HAYUTENbHBIM BKJIaJ B JOCTHKEHHUE Lelei oOIero
oOpa3oBaHusi, oOecrieunBas OCBOCHHME YYallUMUCA OCHOB YYEOHBIX IUCLUIUIMH, DPAa3BUTHE HHTEJUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH,
dbopMupOBaHKE HAYYHOTO MUPOBO33PEHUS U [IEHHOCTHBIX OPUEHTALIUHA.

B 9 knacce yuamuecst 00001Iat0T 3HaHUS O KU3HU U YPOBHSX €€ OpraHu3aluy, paCKpbIBalOT MUPOBO33PEHYECKHE BOIIPOCH O MPOUCXOKACHUN U
Pa3BUTHHU KU3HU Ha 3emiie, 0000IIal0T U YIIIyOJstOT MOHATUS 00 SBOJIIOLIMOHHOM pa3BUTHH OpraHu3MoB. [lomyyeHHble OMOIOTHYECKUe 3HAHUS CITyXKaT
OCHOBOM TpPHU PACCMOTPEHUH JKOJIOTMH OpraHu3Ma, IMOMyJAIHH, OuoreHo3a, oumocdepsl. 3aBepriaeTcss (GopMHUpOBaHUE TOHATHS O Hoocdepe U 00
OTBETCTBEHHOCTH YEJIOBEKA 3a KU3Hb Ha 3eMIIE.

[IpeeMcTBEHHbBIE CBSI3U MEXAY pa3lieiamMu OOECIEeUMBaIOT LEIOCTHOCTh IIKOJBHOIO Kypca OHOJIOTHMH, a €ro CojAep:KaHHe CIOCOOCTBYET
(OpMHPOBAHNIO BCECTOPOHHE DPA3BUTOH JIMYHOCTH, BIAJCIOLIEH OCHOBaMH HAyYHBIX 3HAHUHM, 0a3MPYIOLIMXCS Ha OMOLIEHTPUUYECKOM MBIIUIEHUH, U
CIIOCOOHOM TBOPYECKHU MX UCIOIb30BaTh B COOTBETCTBUH C 3aKOHAMU IPUPOJIbI U 00LIeUETI0BEYECKUMU HPABCTBEHHBIMU IIEHHOCTSIMHU.

M3yuenne 6M0I0rHyecKoro Mareprasa rmo3BoJisieT pemaTh 3a1a41 SKOJIOTHYECKOT0, 3CTETHYECKOT0, MaTPUOTUYECKOT 0, (pU3nyecKoro, Tpy0BOTO,
CaHWUTAPHO-TUTUEHUYIECKOTO, IOJIOBOTO BOCIHUTAHUS IIKOJLHUKOB. 3HAKOMCTBO C KpacoToWl mpupoasl PoawHbl, €€ pasHooOpa3zueM u OOraTCTBOM
BBI3BIBAET UYBCTBO JIIOOBH K HEH M OTBETCTBEHHOCTH 3a €€ COXPAaHHOCTh. Ydaliecs JOJKHBI XOPOIIO MOHUMATh, YTO COXPaHEHHE 3TOM KPacoThl TECHO
CBSI3aHO C JESATENIbHOCTHIO YenoBeka. OHU JOHKHBI 3HATh, YTO YEJIOBEK — YacTh MPUPObI, €r0 KU3Hb 3aBUCUT OT HEE U MO3TOMY OH 00s3aH COXPAHUTH
OPUPOLY st ce0sl U MOCeTYIOIUX MOKOJICHUH JII0IeH.

Tun nporpamMmbl: TUMOBAas, KOHIEHTpUYECKasi, 0a30BOT0 YPOBHSI.

TemaTnueckoe M MOypOUHOE IUIAHMPOBaHHE pa3pabOTaHO Ha OCHOBE MpOrpaMMbl Kypca mo Ouonorun 9 kiacca «BBeaeHue B 0OLIyl0 OMOJIOTHIO U
skosoruto» B. B. [laceunuka u ap. u BiitoyaeT B ce0s cBeZieHUs 00 YpOBHSIX OpraHu3aliy KU3HHU, TPOUCXOXKICHUS U pa3BUTHS )KU3HU Ha 3eMIle.

[Tpuniunel otOopa Marepuana CBS3aHbl C IPEEMCTBEHHOCTHIO Lienell 00pa3oBaHMs Ha pPAa3JIMUHBIX CTYNEHSX M YPOBHSAX OOYYEHMs, JIOTMKOM
BHYTPUIIPEJMETHBIX CBS3€H, a TakKe C BO3PACTHBIMH OCOOEHHOCTSMH pa3BUTHs ydammxcs. [lns ¢dbopMupoBaHMS COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUpa Ha HAYaJIbHOM 3Tarie n3y4deHus ouosnoruu B rpade «CoaepikaHre ypoKay BbIIENIEHBI CIIETyIOLe HHPOPMAIIMOHHbBIE €TUHULIbI: TEPMUHBL, (DaKThI,
HPOLIECCHI K OOBEKTHI, 3aKOHOMEPHOCTH U TEOPHH.

Cucrema ypoKOB OpPHUEHTHPOBAHA HE CTOJBKO Ha MepeAady <«TOTOBBIX 3HAHMI», CKOJBKO Ha (POPMHPOBAHHE AKTUBHOW JIMYHOCTH, MOTMBHPOBAHHOW K
caMo00pa30BaHUI0, O0JIAAIONIE JOCTaTOYHBIMU HAaBBIKAMU W TICUXOJOTMUECKMMH YCTAHOBKAMU K CAMOCTOSITENBHOMY TIOHMCKY, OTOOpY, aHaaM3y W HC-



HI0JIb30BAHUIO HH(POPMALMU. DTOT aCHEKT OpraHnu3aluK y4eOHO-TI03HABATENbHON JEATEIbHOCTH YYAIUXCSl OTPAaXKEH B OTIENIbHOU Ipade K KaKA0MY YpPOKY.
B noypouHoe IuaHupoBaHHME C LIEJbIO pealn3allii KOMIICTEHTHOCTHOIO MOAXO/a B 0Opa3oBaHMM BKJItoueHa rpada «llmaHupyemslil pe3ynbrar», B
KOTOPOM OTpa)X€HbI YMEHHUS U HABBIKU Y4aIUXCs 110 TPEM YPOBHSIM:
* BOCIIPOM3BEICHHE U ONMCAHKE HH(POPMALIUHE;
* UHTEJJIEKTYaJIbHbIM YPOBEHb (pean3aliyis yMEHUH U HaBbIKOB B CTaH/IApPTHOM CUTYalLlUH);
* TBOPYECKUI YPOBEHb (peann3alysi yMEHU 1 HaBbIKOB B HECTAHJAPTHOM CUTYyallly).

[EJIN U 3AJAYN

['maBHOW 1eNbI0 OCHOBHOTO 00IIero oOpa3oBaHMs ABIsSETCS (GOPMHUPOBAHHE Y YYalIMXCSl LIEJIOCTHOTO MPEACTaBICHUS O MHUpPE, OCHOBAaHHOTO Ha
NPUOOPETEHHBIX 3HAHUWSX, YMCHHSAX, HaBBIKAX W CIOCO0AaX JEATSIILHOCTH; OOOTAIllCHWE OIbITa Pa3sHOOOPAa3HOW AEATCTHHOCTH (MHIMBUIYATHHON U
KOJUIEKTHBHOI), OIMbITa TO3HAHWS W CAaMOIIO3HAHMSA; MOJrOTOBKA K OCYILIECTBICHHIO OCO3HAHHOTO BHIOOpPAa WHIAMBHIYaIbHONM WM NPO(ecCHOHAIBHOMI
TPAEKTOPUU. DTO OMPEACITHIIO e 00yUeHHs OMoIoruy B 9 Kiacce:

* OBJIQJICHHE YMEHHSIMU IPUMEHATh OUMOJOTMYECKUe 3HAHUS sl OOBSCHEHHS MPOLECCOB U SIBICHUM >KMBOW MPUPOJBI, HCIONb30BaTh WH(MOPMALHIO O
COBPEMEHHBIX JOCTH)KCHHUSX B 00J1aCTH OMOJIOTHH U YKOJIOTHH, PA00TATh ¢ OMOJIOTHYSCKUMHU TPHOOpaMu, CIIPaBOYHUKAMH,

* OCBOCHHME 3HAaHUW O >KMBOW NPUPOJIE M MPUCYIIUX €l 3aKOHOMEPHOCTSIX; CTPOCHHH, >KH3HEIEATEIIbHOCTH U CPefooOpasylomieil poiu >KUBBIX
OpPTaHU3MOB; YEJIOBEKE KaK OMOCOIIMAIIBHOM CYIIECTBE; O POJIM OMOJIOTHYECKON HAYKH B MIPAKTUUECKOU JEATEILHOCTH JIFOICH; METOaX TIO3HAH ST )KHUBOU
PUPOJIBI;

* OBJIQJICHUE YMEHUSAMH TPUMEHSATH OWOJOTHYECKHME 3HAHUA IJisi OOBSCHEHUS TMPOIECCOB M SIBICHUNM >KUBOW TPHUPOMABI, KU3HEACSITEIBHOCTH
COOCTBEHHOTO OpPraHM3Ma; UCII0JIb30BaTh MH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHHSIX B 00JIaCTH OMOJIOTUU U DKOJIOTUH, O (PaKTOpax 310pOBbS U PUCKA;
pabotath ¢ OMOJIOTHYECKUMH TTPUOOpPaMH, HHCTPYMEHTAMHU, CIIPABOYHHUKAMHU; MPOBOJAUTH HAOIIOEHUS 32 OMOJOTUUECKUMH O0BEKTaMH U COCTOSIHHEM
COOCTBEHHOTO OpraHu3Ma, OMOJIOTHYECKHUE YKCIIEPHUMEHTHI;

* pa3BUTHE T[O3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEM B mMpolecce MPOBEACHUS HAOMIONCHUA 3a >KUBBIMU
OpraHu3MaMH, OMOIOTUYECKUX IKCIIEPUMEHTOB, PA0OTHI C Pa3IMYHBIMU UCTOYHUKAMH UH(pOpMaLny;

* BOCIIHUTaHUE TTO3UTUBHOTO IIEHHOCTHOT'O OTHOIICHHSI K )KUBOU MPUPOJIC, COOCTBEHHOMY 37I0POBBIO M 3JI0POBBIO IPYTHUX JIFOACH; KYIbTyphl IOBEACHHS B
IPUPOJIE;

* WCTIOJb30BaHNE TMPUOOPETEHHBIX 3HAHWMM W YMEHHWW B TOBCEIHEBHOW XW3HHM JUIsI yXOJa 3a PACTCHHUSIMH, JIOMAITHUMHU >KUBOTHBIMHU, 3a00THI O
COOCTBEHHOM 37I0POBBE, OKa3aHUs MEPBOM MOMOIIM cebe M OKPYKAIOIIMM; OLEHKU TMOCIEICTBUN CBOEH NEATENLHOCTH MO OTHOIICHUIO K MPUPOAHOM
cpenie, COOCTBEHHOMY OpraHU3MYy, 3/I0pPOBBIO JIPYTHX JIOAEH; IUid cOOMIOAEHUs MPaBUJl MOBEACHUS B OKpYKaloLIell cpene, HOpM 370poBoro odpasza
YKU3HU, TPOPUITAKTHKY 3a00JI€BaHM, TpaBMaTH3Ma M CTPECCOB, BPEIHBIX MpuBbluek, BUY-undekmm.

JluuHOCTHAsT opueHTanus o0pa30BaTEIBLHOTO MPOIEcca BBISBISET MPUOPUTET BOCIHMTATENBHBIX W pa3BUBAIONIMX Iieyiell oOydeHus. CriocoOHOCTH
YUaIIUXCsl IOHUMATh TPUYUHBI U JIOTUKY Pa3BUTHSI SBOJIOIMOHHBIX IMPOIIECCOB OTKPBHIBAET BOZMOYKHOCTH JIJISI OCMBICIIEHHOTO BOCIIPHSITHSI BCETO Pa3HOOOpa3Hs
9KOJIOTMYECKHUX MPOOJIeM, CYHIECTBYIOIIUX B COBpeMeHHOM Mupe. CructeMa yueOHBIX 3aHATHI MTpHU3BaHa CIOCOOCTBOBATH YCUJICHHUIO MOTHBALIMH K TO3HAHUIO U
TBOPYECTBY, BOCIUTAHHIO JMYHOCTHO U OOIIECTBEHHO BOCTPEOOBAHHBIX KaYeCTB.

B conepxanuu KalleHAAPHO-TEMATUYECKOTO IUIAHUPOBAHUS MPEANONAraeTcs peam30oBaTh akTyalbHbIE B HACTOSIIEE BpPEeMS KOMIETEHTHOCTHBIM,

JIMYHOCTHO OpHeHTHpOBaHHBIfI, HGHTCJ’IBHOCTHBII\/II moAXOoAbl, KOTOPBIC OIIPECACIIAIOT 3aJa4n 06y‘ICHI/IHI



npuoOpeTeHne 3HaHUN O KUBOM NpUpOJIE, NMPHUCYIIUX € 3aKOHOMEPHOCTSX, O POJM OMOJOTMYECKOW HAyKH B MPAKTHUECKOM NESTENbHOCTU JIONIEH,
METO/IaX MO3HAHUS KUBOU MPUPOIBL;

OBJIaJICHHE CIIOCO0aMH y4eOHO-TI03HaBATENbHON, MHPOPMAIIMOHHON, KOMMYHUKATUBHOM, peIeKCUBHOM e TEIIbHOCTH,

OBPA3OBATEJIbHBIE KOMIIETEHIITNN

IIpenycMOTpeHO OCBOEHME CIEAYIOIINX 00LIeNPeAMETHBIX KOMIICTCHIMI:

1. IleHHOCTHO-CMBICJIOBAsI KOMIIETEHIUsl OIpeNensieT cpepy MUPOBO33PEHMS YUYECHHUKA, CBS3aHHYI0 C €ro ILIEHHOCTHBIMH OpHEHTUPAMH, €ro
CIIOCOOHOCTBIO BUJIETh U TIOHUMATh OKPYXKAIOLIUNA MUDP, OPUEHTHPOBATHCS B HEM, OCO3HABATh CBOIO POJIb, YMETh BHIOUPATH 1IEIEBbIE U CMBICTIOBbIE YCTAaHOBKH
JUISL CBOMX JIEHCTBUM M MOCTYIKOB, IPUHUMATh pelleHus. J[aHHas koMreTeHIus o0ecrieunBaeT MEXaHU3M CaMOOIPE/IeNIeHUs] YUeHKa B CUTYalusIX y4eOHOU
nestenbHocTy. OT Hee 3aBUCHUT MHIMBUAYalIbHAs 00pa3oBaTe/ibHas TPACKTOPHsI YIEHHKA M IIPOrpaMMa ero sKU3HeeATeIbHOCTH B LIEJIOM.

2. O01meKyJbTYpHAsl KOMIIETEHIMsI OTPa)KAaeT KPYT BOINPOCOB, IO OTHOUIEHHIO K KOTOPHIM YYEHHK JOJDKEH OBITh XOPOILO OCBEIOMIIEH, 00JaiaTh
MIO3HAHUSMU U OMBITOM AEATEIbHOCTH, B YACTHOCTH 3TO BOIPOC O POJIM HAYKH U PEJIMIUU B KU3HU yenoBeka. OOIIeKyIbTypHOE coiepkaHue Kypea «Beenenue
B OOIIyI0 OHOJIOTHIO M 9KOJIOTHIOY» BKJIOYAET B CE0sl OCHOBBI OMOJIOTMH B ()OpME MOHSTHIA, 3aKOHOB, ITPUHIIMIIOB, METO/IOB, THITOTE3, TEOPUH, CUUTAFOLIUXCS
(byHIaMEHTAIBHBIMU JOCTHKEHUSIMH YEJI0OBEUeCTBa; (DyHIaMEHTAIbHBIE TIPOOJIEMBI B 00JIACTH OMOJIOTHH, pelllaeMble YeII0OBEYECTBOM, OCHOBHBIE IIEHHOCTHBIE
YCTaHOBKH, HEOOXOUMBIE JJI UX pa3pelIeHusl.

3. YueOHO-n03HABATEIbHASI KOMIIETEHIIMS BKJIIOYACT B CEOS 3JICMEHTHI JIOTHUECKOH, METOI0JIOTUYECKOH, 00IIeyIeOHOM eI TeIbHOCTH, COOTHECEHHOMH ¢
pea’bHBIMU MO3HaBaeMbIMU OObekTaMu. CroJja BXOJST 3HAHUS U YMEHHsI OpraHM3allii LeenoiaraHusl, IIaHUPOBaHUsl, aHaIN3a, pedIIeKCUU, CaMOOIIEHKU
y4eOHO-TI03HABATEIILHOM JieATenbHOCTH. [0 OTHOIIEHNIO K N3ydaeMbIM 00bEKTaM YUEHHK OBJIaeBAeT KPEaTUBHBIMU HAaBBIKAMH MPOTYKTUBHON JEATEIbHOCTH:
JOOBIBAaHUEM 3HAHHMIN HETIOCPEJICTBEHHO M3 PEAIbHOCTH, BIIaJIeHHEM NpUeMaMH JEHCTBUI B HECTaHJAPTHBIX CUTYALUSIX, IBPUCTUUYECKUMU METOJJaMU PEIICHUs
npooeM.

B pamkax 1aHHOM KOMIIETEHIIMH BBIAEIIAIOTCS CIEAYIONIME YMEHUSA U HaBBIK U, OIPEIEIsieMble CTaHIapTAMHU:

3.1. CpaBHeHue, cONOCTaBlIeHHE, KiIaccu(uKalus, paHKUpOBaHHE OOBEKTOB MO OJHOMY MM HECKOJIBKMM IPEUIOKEHHBIM OCHOBAHUSM, KPUTEPHSIM.
YMenue paznuyath (akT, MHEHHE, 10Ka3aTelIbCTBO, THIIOTE3Y.

3.2. OnpeneneHue aneKBaTHBIX CIOCOOOB pelIeHrsl yueOHOH 3a/7aud Ha OCHOBE 3a/IaHHBIX aTOPHUTMOB. KOMOWHMpOBaHWE W3BECTHBIX AITOPUTMOB
JeSTENIbHOCTH B CUTYAIHSIX, HE PEAIOJaraloliuX CTaH1apTHOE MPUMEHEHHE OHOTO U3 HUX.

3.3. UccnenoBane HECIOKHBIX NMPAKTUYECKUX CUTYalMd, BBIABIKCHUE MPEAIONOKEHUH, MOHUMAaHUEe HEOOXOAWMOCTH MX MPOBEPKH Ha IPaKTHKE.
Hcnonp3oBanue 1a00paTOpHBIX pabOT, HECIIOKHBIX SKCIIEPUMEHTOB JUTS JI0Ka3aTeNbCTBA BBIIBUTAEMBIX IIPE/IIOJIOKEHUI; ONMCAaHNE PE3YAbTATOB ITUX PadoT.

3.4. CamocTosTenbHOE Ha OCHOBE OMOPHOW CXeMbI (DOPMYITUPOBAaHHE OIPEICICHI OCHOBHBIX TIOHITHN Kypca OMOJIOTHH.

3.5. TBopueckoe perieHre ydeOHBIX M MPAKTUYECKHX 3a/1a4: YMEHHE MOTHBHPOBAHHO OTKAa3bIBATBhCS OT 00pasla, MCKaTh OPUTHHAIBHBIC PEIICHUS,
CaMOCTOSATENIFHOE BBITIOJIHEHHE PA3IMYHBIX TBOPUYECKUX PadOT; yqacThe B MPOECKTHOM JESTEIbHOCTH.

3.6. Micionp30BaHue IS MO3HAHUS OKPY’KAIOIIEro MUPA Pa3IMYHbIX METOJIOB (HAOI0IeHHEe, U3MEPEHHUE, OMIBIT, SKCIIEPUMEHT, MOJICTUPOBAHHE).

3.7. OnpeneneHre CTPYKTYpPbl U XapaKTEpUCTUKA OOBEKTa TMO3HAHMS, MOUCK (YHKIMOHAJIBHBIX CBA3€H M OTHOLICHHHA MEXKAY YacTsMU LEJOTro.
Paznenenue nporeccoB Ha 3Tarbl, 3BEHbS.

4. NudopmanuonHas komnereHuus. [Ipu momomum peanbHbIX 00BEKTOB (TeneoH, KOMIIBIOTEp, IPUHTEP, KOMHP) U UHYOPMALMOHHBIX TEXHOJIOTUI
(aynuo-u BUIEO3ANMCh, MeKTpoHHas mnouta, CMU, WuTepHer) (GOpPMHPYIOTCS YMEHHS CaMOCTOSTENBHO HC KaTh, aHAJIM3UPOBATh M OTOMPAThH



HEOOXOIUMYI0 HH(OPMALMIO, OPraHU30BbIBaTh, MPEOOPAa30BBIBATH, COXPaHATh M IiepelaBaTh ce. [laHHas KOMIIETEHLUs OOECHEeYMBAET HABBIKH
NeSITebHOCTH YYEHMKA; 110 OTHOLIEHUIO K MH(pOPMAIMHU, CoAeprKalleiics B ydeOHbIX MpeIMeTax U 00pa3oBaTelbHbIX 00JIACTAX, a TAK)XKE B OKPYXKArOILEeM
MUpE:

4.1. YMmenue u3Bnekarh y4eOHyr0 HHPOpMALIMIO Ha OCHOBE COIIOCTABUTEIILHOTO aHAIN3a PUCYHKOB, | HATypaJlbHBIX OMOJIOTHYECKHX 00BEKTOB, MOZCTIEH,
KOJUICKIIUH, YIeOHBIX 3JICKTPOHHBIX U3/IaHHIA.

4.2. Ymenue pabotats ¢ OMOIOTHYECKUMH CJIOBAPSIMU M CIIPABOYHUKAMH B TTOMCKE 3HAYECHHI OMOIOTUYECKHX TEPMHUHOB.

4.3. YMeHue noJib30BaThCs MPEAMETHBIM yKa3aTeJIeM SHIMKIIONEANH U CIPAaBOYHUKOB [Tl HAXOXKACHUS HH()OPMAIIH.

4.4. YMeHue TOTOBUTH U €1aTh COOOLIEHNUS.

4.5. Ymenue noms3oBarscss MTHTEPHETOM mist moncka yaeOHOM HHpOpMaIHy.

4.6. YMeHune nepenaBaTh CoJepKaHUE MMPOCITYIIAHHOTO TEKCTA B CKATOM MJIM Pa3BEPHYTOM BHJI€ B COOTBETCTBHH C IIEIIbI0 YI€OHOTO 3adaHusI.

5. KomMyHukaTuBHAasi KoMmeTeHUus. Bxirouaer 3HaHME HEOOXOIUMBIX S3bIKOB, CIIOCOOOB B3aUMOEHCTBHS C OKPYXKAIOIIMMH U yIaJCHHBIMU
JIObMU U COOBITUSIMU, HABBIKM PabOTHI B IPYIIE, BIAJCHUE PA3IMYHBIMU COLMAIBHBIMU POJIIMU B KOJUIEKTHBE. YUYEHHUK JOJDKEH YMETh MpPEICTaBUThH
ce0st,HarucaTh MUCbMO, aHKETY, 3asBJIEHME, 3aJaTh BOIPOC, BECTH TUCKycCHIO U Jp. s ocBOeHMs MaHHOM KOMIIETEHIMHM B y4eOHOM IIpolecce
bukcupyeTcs He0OXOAUMOE U JOCTaTOUYHOE KOJIMYECTBO PEATbHBIX 00BEKTOB KOMMYHHUKAIIMU U CIIOCOOOB pa0OThl ¢ HUMHM JUI YYEHHMKA KaXJI0M CTYIEHU
00y4eHHs B paMKaxX Ka)J0ro U3y4aeMoro npeamera win o0pazoBaTeabHON 00JacTH.

B pamkax 1aHHOM KOMIIETEHIIMH BBIAEIISAIOTCS CIEAYIOIME YMEHUS U HABBIKH, ONIPEENsIEMbIE CTaHJapTaMU:

5.1. YMmeHue nepenaBaTh coiepikaHue MPOCIyHIaHHOTO TEKCTa B CKaTOM MJIM pa3BEPHYTOM BHJIE B COOTBETCTBHH C LIEIbI0 YUEOHOTO 3aJaHHsl.

5.2. Ymenue nepepazupoBaTh MbICTH (OOBSICHUTH «MHBIMH CIIOBAMI).

5.3. Oco3HaHHOEe M Oe€rioe 4YTeHHe TEKCTOB pa3IMYHBIX CTHJIEH M JKaHPOB, TPOBEJICHHWE WH(POPMAIMOHHO-CMBICIOBOTO aHajHM3a TEKCTa.
Hcnonp3oBaHne pa3anyuHbIX BUIOB YTEHUS (03HAKOMUTENBHOE, IPOCMOTPOBOE, TIOMCKOBOE U Ap./

5.4. BeiOOp UM HCMONBb30BaHUE BBIPA3UTENILHBIX CPEJICTB S3bIKa M 3HAKOBBIX CHUCTEM (TEKCT, TabJMIla, cCXeMa, aylAMOBHU3YaJIbHBIA psii U ZIp.) B
COOTBETCTBHM C KOMMYHUKATUBHOM 3a7aueid, cepoil U cuTyanuen oOieHus..

5.5. Braenue MOHOJOTMYECKOM M JAMATOTMYECKOM peublo. YMEHHe BCTynaTh B peueBoe OOIEHHE, Y4acTBOBATh B Auaiore (MOHUMAaTh TOYKY
3peHust cobeceHrKa, TPU3HABATh IIPABO HA MHOE MHEHUE).

6. ConrranbHO-TPY/IOBast KOMITETEHIIHS BKITIOYAET B ce0s BIIa/IeHHE 3HAHUSIMH M OTIBITOM B 00JIaCTH MPOQECCHOHATBHOTO CAMOOTIPEICTICHHUS. Y UeHHUK
OBJIa/IEBaET MUHUMAaIbHO HEOOXOAUMBIMH JIJISI )KM3HU B COBPEMEHHOM OOIIECTBE HAaBBIKAMHU COLIMAIBHON aKTUBHOCTU M (DYHKIIMOHAIBHON TPAMOTHOCTH.

7. KoMmnereHuMsi JIMYHOCTHOTO CAMOCOBEPLICHCTBOBAHMS HalpaBieHa Ha OCBOEHHE CIOCOOOB  (PU3UYECKOrO, JYXOBHOTO H
MHTEJJIEKTYaJIbHOTO CaMOPa3BUTHS, SMOIMOHAIBHOW CaMOPETYJSIUU M CaMOIOJIepKKU. PeanbHbIM 00BEKTOM B cdepe NaHHOM KOMIIETEHIMU
BBICTYIIAeT caM yueHUK. OH OBJIaZieBaeT Criocod0aMu JesSTeIbHOCTH B COOCTBEHHBIX MHTEPECAaX M BO3MOXKHOCTSIX, YTO BBIPAXKAETCS B €0 HEMPEPHIBHOM
CaMOIIO3HAHUH, Pa3BUTUH HEOOXOIMMBIX COBPEMEHHOMY YEJIOBEKY JIMYHOCTHBIX KayecTB, (DOPMUPOBAHUHM TCHUXOJOTMYECKOM TPaMOTHOCTH, KYIbTYphI
MBIIIUIEHUST U ToBefeHus. K JaHHOM KOMIIETEHIIMM OTHOCSTCS MpaBWiia JMYHOW TMTUEHBI, 3a00Ta O COOCTBEHHOM 3JI0POBBE, MOJIOBasi IPAaMOTHOCTH,
BHYTPEHHSIS 9KoJIorndeckas KynpTypa. Cro/ia ’ke BXOJUT KOMIIIEKC KaueCTB, CBA3aHHBIX C OCHOBAMHU 0OE3011aCHOM JKU3HEACATEIbHOCTH JINYHOCTH.



TPEBFOBAHUA K YPOBHIO 10T OTOBKH BbIITYCKHUKOB OCHOBHOMH ILIKOJIbI

B pe3ynbraTe u3yueHuss OMONIOruu ydanifecs J0JKHbI 3HATH/IIOHUMATD.

* NPU3HAKU OUONO2UYECKUX 00BEKMOG: )KUBBIX OPTaHU3MOB; T€HOB M XpOMOCOM; KJIETOK M OPraHU3MOB PAaCTCHUH, )KUBOTHBIX, IPUOOB U OaKTepHii;
MOMYJISIIIMI; SKOCUCTEM U arpodKocucTeM; orochepsl; pacTeHUH, >)KUBOTHBIX 1 TpUOOB CBOETO PETHOHA;

* CYUHOCMb OUO0102UYEeCKUX RPoYeccos: 0OMEHa BEIIECTB U NMPEBPAIICHUS SHEPTUH, TUTAHNUS, IbIXaHHsI, BBIJICIICHUS, TPAHCIIOPTA BEIIECTB, POCTa,
pa3BUTHUS, PA3MHOXKEHHS, HACIEICTBEHHOCTH U U3MEHYUBOCTH, PETYJISINH KU3HEIEATEIbHOCTH OpraHu3Ma, pa3IpakuMOCTH, KPYyrOBOPOTAa BEIIECTB U
IPEBPAILCHHSI SHEPTHH B YKOCUCTEMAX;

* 0cobennocmu op2anu3ma 4enoeeKd, €ro CTpOSHUs, )KU3HEIeATEIbHOCTH, BBICIICH HEPBHOU JESATEILHOCTH U IOBEICHNUS;

yMeThb:

* 00BACHAMB: POIIb OMOJNOTHN B POPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B IPAKTUYECKOHN ESTEILHOCTH JIIOACH U
CaMoro y4eHHKa; pOJICTBO, OOIIHOCTh MPOUCXOKICHUS U HBOJIIOLIMIO PACTEHHM U )KUBOTHBIX (Ha MIPUMEPE COMOCTABIICHUS OTACIbHBIX TPYIII); POIb
pa3IMYHBIX OPTaHU3MOB B KU3HU YEIIOBEKA M €r0 JIEATEIIbHOCTH; B3aUMOCBSI3H OPTaHU3MOB U OKPY’KAIOIIEeH CPebl; pOJib OMOIOTHIECKOTO
pa3Hoo0pa3us B coOXxpaHeHUH Onocdepbl; HEOOXOAUMOCTH 3aIUTHI OKPY>KAIOIIEH cpeibl; POACTBO YeIOBEKA C MIICKOMUTAIOIINMHU KUBOTHBIMU, MECTO U
POJIb YEIIOBEKa B MPHUPO/IE; B3AUMOCBSI3H YEJIOBEKA U OKPYKAIOIIEH CpeJibl; 3aBHCUMOCTD 37I0POBbS YEJIOBEKA OT COCTOSIHUS OKPYXKAIOIIEH Cpelibl;
MPUYMHBI HACIEICTBEHHOCTH U U3MEHUYMBOCTH, MPOSIBIICHUS HACJIEICTBEHHBIX 3a00JI€BaHII, IMMYHHUTETA y YEJIOBEKa; POJIb TOPMOHOB U BUTAMUHOB B
OpraHu3Me;

* uzyyamep duoNO2UUECKUE 00BEKMbl U NPOYECChl: CTABUTH ONOIOTUYECKUE SKCIIEPUMEHTHI, OITUCHIBATh U OOBSICHATH PE3yJbTaThl ONBITOB;
HaOJIF0/1aTh 32 POCTOM W Pa3BUTHEM PACTEHUI U )KUBOTHBIX, IIOBEJICHUEM KUBOTHBIX, CE30HHBIMA U3MEHEHHUSMH B IIPUPO/IE; PACCMATPUBATh Ha TOTOBBIX
MHUKpOIpenapaTax 1 ONMChIBaTh OMOJIOTHYeCKUE OOBEKTHI;

* PACnO3HAGAMb U ORUCHIGAMb: HA TAOTUIIAX OCHOBHBIC YaCTH W OPTaHOMIBI KJIETKH, OPTaHbI U CHCTEMBI OPTaHOB Y€JI0BEKa; Ha JKUBBIX 00BEKTaX 1
TaOJIMIaX OpraHbl [IBETKOBOTO PACTEHHsI, OPTaHbl U CUCTEMbl OPTaHOB KUBOTHBIX, PACTEHHSI Pa3HBIX OTJIEJIOB, )KUBOTHBIX OT/IEJIbHBIX THIIOB U KJIACCOB;
HanOoJiee pacrpoCTpaHEHHBIE PACTEHUS M KHUBOTHBIX CBOCH MECTHOCTH, KYJIbTYPHBIC PACTEHHSI U JJOMAITHUX KUBOTHBIX, CbEOOHBIE U STTOBUTHIE
rpulBbl, ONaCHBIE 1JIs YEIOBEKa PACTEHUS U )KUBOTHBIX;

* 6b1A61AMb N3MEHUNBOCTH OPTaHU3MOB, TIPUCTIOCOOJIEHUS] OPTaHU3MOB K Cpezie OOUTaHMS, THITHI B3aMMO/ICHCTBHS Pa3HBIX BHIOB B YKOCHCTEME;

* cpasnueams ONONOTNUECKUE 0OBEKTHI (KIETKU, TKAHU, OPraHbl U CUCTEMbI OPIaHOB, OPTaHU3MBbI, IPECTABUTEIICH OTACIBHBIX CHCTEMATUHYECKUX
TPYIII) U JIeNIaTh BEIBOJIBI HA OCHOBE CPAaBHEHHS,

* onpedenamp NPUHAJICKHOCTH OMOJIOTHUECKUX 00BEKTOB K OIPEICIEHHON CHCTEMAaTUYeCKOH rpynme (KiaccupuKarus);

* AHAIU3UPOGAMb U OYeHUBAMb BO3/ICHCTBHE (aKTOPOB OKPYKAIOMIEH cpelbl, PaKTOPOB pHUCKa Ha 3I0POBHE YETIOBEKA, TIOCIECTBHIA ACATEITHHOCTH
4eJI0BEKa B IKOCUCTEMAX, BIMSHHUE €0 MOCTYIKOB Ha KUBbIE OPTaHU3MBI U SKOCUCTEMBI;

* HPOGOOUMb CAMOCHOAMENbHBIIL NOUCK OUO0102UUeCKOl UHopMayuu: HAXOIUTh B TEKCTE y4eOHNKA OTIIMYNTEIHHBIC TPU3HAKH OCHOBHBIX
CHCTEMaTHYECKHX TPYII; B OMOJOTHYECKUX CIOBApAX U CIPAaBOUYHUKAX — 3HAYEHUE OMOJIOTHUECKUX TEPMUHOB; B PA3TUUYHBIX HCTOUHHKAX —
HEO00XO0IUMYIO HH(OPMAIIHIO O )KHUBBIX OPTaHU3Max (B TOM YHCIIE C UCIIOIb30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTH);

HCNOJb30BATH NPHOOpEeTEeHHbIe 3HAHUS M YMEHHS B IPAKTHYECKOH 1esiTeIbHOCTH M MOBCeHEBHOM KU3HU IS:

* coOmroeHus Mep NpoUIaKTHKY 3a00I€BaHUH, BEI3BIBAEMBIX PACTEHUSMH, )KUBOTHBIMHU, OAKTEPHSIMU, TPHOAMU U BUPYCAMH, & TAK)KE
TpaBMaTu3Ma, ctpeccoB, BUU-uH(peknu, BpeJHbIX MPUBBIYEK (KypeHHE, aTKOT0JIN3M, HADKOMAaHUs ), HApyILIEHHUsI OCAHKH, 3pEHHUs, CITyXa,
WH(]EKITMOHHBIX U TPOCTYIHBIX 3a00JICBaHUM;

* OKa3aHUs MEePBOM TTOMOIIH IIPH OTPABJICHUH SJOBUTHIMU I'PHOAaMU, paCTEHUSIMH, TIPU YKYCax >KHUBOTHBIX; TIPU MPOCTYIHBIX 3a00JI€BaHMSIX, 0KOTaX,



00MOpPOXKEHHSX, TPABMAaX, CIIACCHUHU YTOIAIOIIETO;
* pallMOHAIFHON OpPraHU3alMU TPY/Ia U OT/bIXa, COOIOICHHS MPABHJI TIOBEACHUS B OKPYXKAIOIIEH cpeie;
* BBIpAIIMBAHUS ¥ PA3MHOXKCHHUS KYJIbTYPHBIX PACTCHUI U IOMAITHUX KUBOTHBIX, YX0J1a 32 HUMHU;
* IPOBECHUS HAOIIOIEHUH 32 COCTOSIHUEM COOCTBEHHOT'O OpraHU3Ma.

Y4eOHO-TeMaTHYeCcKoe IJIAHUPOBAHNE

Tema KonngectBo yacoB
Beenenue 3
VYpOBHM OpraHU3aLUU )KUBOW IPUPOIBI
I'maBa 1. MosniekynsipHbIil YpOBEHb 9
I'maBa 2. KnetouHslii ypoBeHb 14
I'maBa 3 . OpraHu3MeHHBIN ypOBEHb 14

I'naBa 4. [TonynsiunOHHO-BUIOBOM YPOBEHb
I'maBa 5. DKOCHCTEMHBINA YPOBEHD
I'naBa 6. . buocepHslil ypoBeHb

I'maBa 8. BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMIle
I'naBa 9. buocdepa u yenonex

PesepsHoe Bpems. [IoAroToBKa K 9K3aMEHaM.

Hroro 68

2
5
4
I'maBa 7. OcHOBBI yueHUs: 00 IBOTIOLUN 9
6
1
2

COJIEPKAHHUE KYPCA (9 kaacc)
68 4/ronx (2 u/nen.)

Beencuue. buosaorus B cucreme Hayk (3 1)
buonorus kak Hayka. Mecto OMOI0THY B cUCTeMe HayK. 3HaYeHHe OWOJIOTHY ISl TOHUMAaHUsI HAYYHOW KapTHHBI MUpa. MeTo Ibl OMOJIOTHYECKUX
uccienoanuii. [lorstre «ku3Hby. COBpEeMEHHbBIC HAYYHBIE MPEACTABICHUS O CYIIHOCTH KU3HH. 3HaYCHNE OMOIOTUYECKON HAYKU B ICITEILHOCTH
YEJI0BEeKa.

Jlemoncmpayuu: OPTPETH YICHBIX-OMOIIOTOB; cxeMa «CBsI3b OMOJIOTUH C APYTUMHU HAYKAMMU).

I'naBa 1. MoJsekyasipublii ypoBeHb (9 4acoB).



VYpoBHU OpraHuM3anuu )KUBoi MaTepuu. bruononumepsl, X 0COOEHHOCTH CTPOEHUS], (PYHKIMHU , POJIH B KHUBBIX OpPraHU3Max, IPUMEpPbl OMOMOIUMEPOB.
VYraeBoasl. benku. Jlununael. buonoruueckue karanuzaropbl. AT®. Buramunsl. OcoOeHHOCTH CTPOSHHS KJIETOK OAKTEPHid, TPHOOB, )KUBOTHBIX U
pactenuii. Bupycel.

JlaGopatopHas pabota «PacuierieHie nepokcuaa BoJIopoJia B KJIETKaX JUCTa IO
I'naBa 2. Knerounsliii yposens (14 yacos)

[Ipenmer, 3agaun U METOJbI UCCIIEIOBAHUS LIUTOJIOTUM KaK HayKu. VMIcTopust OTKpBITHS U M3Yy4eHHUs KiIeTKH. OCHOBHBIE NOJIOKEHUS KJIETOUHOU
TEOpUH. 3HAYEHHE LUTOJIOTMYECKMX HCCIEIOBAaHUM JUIsl pa3BUTHS OUOJOTMM M JPYruX OHOJOIMYECKMX HAyK, MEAMLHMHBI, CEJIbCKOTO XO3siicTBa.
Knerka xak cTpykrypHas U QyHKIIMOHAJIbHAS €AMHUIA )KUBOTO. XMMHYECKHIA COCTaB KiIeTKH. OCHOBHbBIE KOMIIOHEHTHI KiIeTKA. CTpoeHrne MeMOpaH

u saapa, ux ¢yHkuuu. Lutomnasma u ocHoBHbIe opraHouabl. VX ¢yHkuuu B kierke. OOMEH BeLIeCTB U IpeBpalleHus 3Heprus B kierke. CrocoOsl
NOJYYeHUs] ~ OpPraHWYeCKHWX  BemecTB:  aBToTpodbr  u  rereporpodsl.  DoTocWHTE3, €ro  KOCMHYECKas  poilb B Ouocdepe.
buocunre3 Oenxos. Ilonstue o rene. JJHK — ucrounuk renernyeckoit unpopmanuu. I'enermueckuid xonx. MaTpuuHblii NpUHIMI OMOCHHTE3a
6enkoB. O6pazoanue PHK no marpune IHK. Perymsmus 6uocuntesa. Ilonstue o romeocrase, peryisius IpoLeccoB MPEeBpallleHus BELECTB IHEPrUU
B KieTke. /lemoncmpayuu: MUKpONpenapaTbl KJIETOK pacTeHUI M KMBOTHBIX; MOJIENIb KJIETKH; OINbITHI, WUTIOCTPUPYIOIINE Mpolecc (pOTOCHHTE3A;
monen PHK u JIHK, pa3znuuHbIX MOneKya M BHUPYCHBIX YacTHIl; CXeMa IyTed MeTadoiau3Ma B KIETKe; Mojenb-anmuivkanus «CuHTe3 Oenkay.

Jlabopamopmnwvie padomowi:
«PaccmaTprBaHuE KIETOK PACTEHUM U dKUBOTHBIX O] MUKPOCKOIIOM)
«PacleruieHre nepoKcuia BOJI0poa ¢ IOMOLIBIO (PEPMEHTOB, COJIEPIKAIIMXCS B )KUBBIX KIIETKAX)

I'maBa 3 . Opranusmennblii yposenb (14 yacos)

CaMoBocnipon3BeicHIe — BceoOIee CBONCTBO KUBOTO. DOPMBI pa3MHOKEHHUSI OPraHU3MOB. becronoe pa3MHOXKEHHE U €ro TUIBL. MHUTO3 Kak OCHOBa
0ecrooro pa3MHOXKEHHUSI U POCTa MHOTOKJIETOYHBIX OPTaHU3MOB, ero Ouosjorudeckoe 3HaueHue. [lonoBoe pasmHoxenue. Meiio3, ero Guosornyeckoe
3HaueHue. buonornyeckoe 3HaueHUE OMIOA0TBOpEHHU. [IoHATHE UHIMBUIYAIBHOTO Pa3BUTHS (OHTOTE€HE3a) Y PACTUTENbHBIX U )KUBOTHBIX OPraHU3MOB.
buorenernyeckuii 3akoH. Jlemenue, poct, auddepeHnmnanus KIETOK, OpraHOreHe3, pa3MHOXKEHUE, CTapeHHe, cMepTh ocobeil. BmusHue daktopon
BHEIIIHEN cpelbl Ha pa3zBUTHE 3apobliia. YpoBHu MPUCTIOCOOTICHHUS opraHusma K MU3MEHS IO MCS YCIIOBUSIM.

Jemoncmpayuu: TabaUIbl, UWUTIOCTPUPYIOLUIUE BUBI OECIIONOro M MOJOBOTO PAa3MHOXKEHUS, SMOPHOHAILHOTO U MOCTAMOPHOHAIBHOTO Pa3BUTHS
BBICIIMX PACTEHUH, CXOJCTBO 3aPO/IbIIIEH MO3BOHOYHBIX KUBOTHBIX; CXEMbI MUTO3a U Meil03a.

['eHeTnka Kak oTpaciib OMOIOrHuYecKol Hayku. VicTopust pa3BUTHS T€HETUKU. 3aKOHOMEPHOCTH HACJIEJOBAHMSI PU3HAKOB KUBBIX OPraHU3MOB.
PaGotel I'. Mennens. MeTobl HccieIoBaHUS HAaCIeACTBEHHOCTH. [ MOpuI0Iornieckuii MeTo 1 U3y4eHHUsl HACJIeICTBEHHOCTH. MOHOTHOpUTHOE
CKpelMBaHue. 3aKOH JOMUHHMPOBAaHU. 3aKOH paciierieHus. [loaHoe u HernmonHoe JOMUHUPOBAaHUE. 3aKOH YUCTOTHI TAMET U €0 [IUTOJIOTHYECKOE
ob0ocHoBanue. eHOTUTT U TEHOTHII.



['enetnueckoe onpezaeneHue noia. [ eHeTnyeckas CTpyKTypa HOJIOBBIX XpoMocoM. HacnenoBanne npu3HakoB, CIEIUICHHBIX C IOJIOM.

XpoMOCOMHas TEOpHsI HAacIEeICTBEHHOCTH. [ €eHOTHI KaK LIeJIOCTHAs CHCTEMA.

OcHoBHBIE ()OPMBI N3MEHUYMBOCTH. [ eHOTHIIUECKast M3MEHYUBOCTh. MyTanuu. [IpuunHe! 1 9acToTa MyTanuii, MyTareHHbIe (PaKTOPBI.
OBOJIIOLMOHHAS POJIb MyTalUH.

KomOunHaTiBHAS M3MEHUNBOCTH. BOSHUKHOBEHUE Pa3IMUHBIX KOMOMHAIM T€HOB U UX POJIb B CO3/IaHMH T€HETHYECKOT0 pa3Ho00pasns B Ipeeax
BUAA. 9BOJIIOI_II/IOHHOC 3HauYeHHE KOMOMHATUBHON U3MEHUYNBOCTH. (DGHOTI/IHI/I‘-IGCKBJI, nJIn MOI[I/I(bI/IKaI_II/IOHHaSI, H3MEHYHBOCTL. PoJib YCJIOBI/If/’I BHEIITHEH
Cpenbl B pa3BUTHH U MTPOSIBIICHUN TIPU3HAKOB M CBOCTB.

Hemoncmpayuu:

MOACIIN-ATUINKAIUH, WIUIFOCTPUPYIOMIUEC 3aKOHBI HACJICACTBEHHOCTHU, IMCPCKPECT XPOMOCOM; PE3YIIbTAThI OIBITOB, IMOKA3bIBAOIINX BJIUAHNC YCJIOBI/Iﬁ
Cpcabl Ha N3MCHYHUBOCTD OpraHu3MoOB; rep6apHLIe MaTcpualsbl, KOJIJICKIIMH, MYJISKHU FI/I6pI/I[[HbIX, MOJIUITJIIONAHBIX paCTCHHfI.

Jlabopamopmnwvie pabomor:
* 1I3ydyeHre N3MEHYUBOCTH y PACTEHUIN U KUBOTHBIX.
* 3yuenue peHOTUIIOB pacTEeHUII.
Ilpakmuueckan paooma:
* Pemienune reneTnyeckux 3agau.

Metoant HN3YUCHUA HACICACTBECHHOCTH YCJIOBCKA. TI'enernueckoe pa3H006pa3Me YeJIOBeKa. I eHeTHdeCcKre OCHOBEI 300POBbA. Biusaue Cp€anbl HA
TCHCTUYCCKOC 3J0POBLE YCIIOBCKA. I'enernueckue 0one3Hu. ['eHOTHIT M 310pPOBbLEC YCJIIOBCKA.
ﬂexnoncmpauuu: XPOMOCOMHBIC aHOMAJIMHU YCIIOBCKA U UX q)eHOTI/IHI/I‘IGCKI/IC IMPOABJICHUA.

I'naBa 4. llony1A1HMOHHO-BUI0BOM YPOBeHb (2 4aca)

Bun. KpI/ITCpI/II/I BUJa. buonoruueckas KJIaCCI/I(bI/IKaI_[I/I}I. BI/II[OO6pa30BaHI/IC. [TousTue MHKPO3BOJIIOLNH. HOHyHHL[I/IOHHaH CTPYKTYypa BUJaA. HOHyJIHI_[I/IH
KakK 3JICMCHTAapHasA 3BOJIOLNMOHHAA CAUHHIIA.

Jlabopatopnast padota Ne S« 3yueHre Mop(hoIOTHIECKOTO KPUTEPHS BUA»
I'maBa 5. IkocucTeMHbI ypoBeHb (5 4acoB)
Oxpy>xaroliasi cpeia — UCTOYHUK BEIECTB, YHEPTUU U MHPOpMALUU. DKOJIOTHUS, KaK HayKa. BiausHue sK0ornyeckux (pakTopoB HAa OPTaHU3MBL.

[TpucniocoOneHust OpraHu3MOB K pa3IuYHbIM dKoorndeckuM (akropam. [lonmynsanus. Tumnsl B3auMoAeCTBYS MOMYISALUUNA Pa3HbIX BUIOB (KOHKYPEHIINS,
XHUIIHUYECTBO, CUMOMO03, Mapa3uTU3M). ODKOCHCTEMHAs OpraHU3alys >KMBOH MNPHUPOIBL. DKOCHUCTeMBbl. Ponb mpousBomuTeneil, morpedurenei u



paspymmuTeneil OpraHUYeCKUX BELIECTB B SKOCHUCTEMaxX M KpyroBopore BeulecTB B mnpupoje. IlumeBsie cBsizu B 3KkocucreMe. OCOOEHHOCTH
arpo3KOCHUCTEM.

I'naBa 6. . buocgepnsniii ypoBenb (4 yaca)
Cpens )xu3HU. buochepa — rimobdanbHas sxkocuctema. B. 1. BepHaackuii — 0CHOBOMOJMIOXXHUK yueHus o ornocdepe. Pois yenoseka B Ouochepe.
DKosorndyeckre mpoodaeMbl, UX BIUSHHUE Ha KU3Hb uesioBeka. [locmencTBus nesTelbHOCTH YeIOBEeKa B 9KOCHCTEMaX, BIUSHUE €r0 TOCTYITKOB Ha )KUBBIX
OpPraHU3MBbI U IKOCUCTEMBI.

Jemoncmpayuu: Tabiuipl, WJUTIOCTPUPYIOLIME CTPYKTYPY Onocdepsl; cxema KpyroBopoTa BELIECTB U MPEBPAICHUs SJHEPTUH B Onocdepe;

CcXeMa BIUSHUS X03iCTBEHHOM JIEATEIBHOCTH YeI0BeKa Ha IPUPOLY; Moeb-anruinkanus «buocdepa u 4yenoBek»; KapThl 3a110BeTHUKOB Poccuu.

Ilpakmuueckue padomui:

* HaGmronenus 3a ce30HHBIMH U3MEHEHUSIMU B KUBOU MPUPOJE.

* CocraBiieHHE CXEM Mepejaun BEIIeCTB U SHEPTUU (LieTel TUTaHUs).

* BrisBnenue npucnoco0yieHnit OpraHu3MoB K cpejie 00uTanus (Ha KOHKPETHBIX IMpUMepax), TUIIOB B3aUMOACUCTBUS MOMYJISIIINI pa3HbIX BUJOB B
KOHKPETHON 9KOCUCTEME.

* AHanu3 U OlLIeHKAa BIUSHUS (AKTOPOB OKpYKaroIIeh cpe/ibl, (PaKTOPOB pUCKa Ha 3A0POBbE, MOCIEACTBHIA NEATEIHHOCTH YEIOBEKa B AKOCUCTEMAX,
COOCTBEHHBIX TMOCTYIIKOB Ha KUBBIE OPTaHU3MbI H YKOCHUCTEMBI.

IKcKypcus:

* Cpena )KU3HU U €€ OOUTATEIH.

I'naBa 7. OcHoOBBI yuenus 00 3Bosonnu (9 yacon)

VYyenune 006 3BoMOIMH OpraHudeckoro Mupa. Y. JlapBuH — OCHOBOMOJIOKHUK YUEHUS 00 IBOIIOLUU. J[8uUdicyuyue CUivl U pe3yibmanmol 280I0UUU.
YcnoxHEHe pacTeHHI U )KHBOTHBIX B TIPOIIECCE IBOTIONMH. broorndeckoe pasHooOpa3ue Kak OCHOBA yCTOMYUBOCTH OMOC(EphI, pe3ysIbTaT
sBoMOIHH. CYIIHOCTH 9BOJIOLMOHHOTO MOIX0/1a K H3YUYEHHUIO KUBBIX OPTaHU3MOB.

. DaKTOPHI SBOIOIUH M UX XapPaKTEPUCTUKA. /[eudicyuue Cuivl u pe3yibmansl 360I0YUU.

EctecTBeHHBII 0TOOP — NBIKYIIAS M HAMIPABJIAIONIAs CUiia 3BOIIOIMU. bopr0Oa 3a cyliecTBoBaHNE Kak OCHOBA €CTECTBEHHOTo 0TOopa. Pob
€CTECTBEHHOT0 0TOOpa B ()OPMHUPOBAHUH HOBBIX CBOWCTB, IIPU3HAKOB M HOBBIX BUI0B. BO3HWKHOBEHUE aIalTAIlMil M UX OTHOCHUTEIBHBIN XapaKkTep.
B3aumonpucnoco61eHHOCTh BUIOB KaK pPe3yIbTaT JEHCTBHUS €CTECTBEHHOTO 0TOOpA.

3HaueHUe 3HAHUH 0 MUKPOIBOJIFOIIMH TSI YIIPABICHUS IPUPOTHBIMHE MOMYJISIISME, PEIICHUS TPOOJIEM OXpaHbl IPUPOJIBI U PAITHOHATBHOTO
MPUPOIOTIOTH30BAHUSI.

[Tonsitre 0 MakposBosouu. COOTHECEHUE MUKPO- M MAKPOABOJIIONNH. Y CIIO)KHEHUE PACTSHUI M )KUBOTHBIX B IPOIIECCE IBOJIONMHU. bruomorndyeckoe
pa3Hoo0pasue Kak OCHOBA YCTOMUHUBOCTH OMOC(Ephl, pe3yIbTaT BOTIOIUH.

Jlemoncmpayuu: )VBbIC PACTCHUS U )KHUBOTHBIC; FepOapHbIe K3EMIUTSIPHI M KOJUICKIIMH KUBOTHBIX, TOKA3bIBAIONINE HHIUBUIYATBHYIO
U3MEHUYUBOCTH U Pa3HOOOpa3ue COPTOB KyIbTYPHBIX PACTEHUH U MOPOJ JOMAITHUX KUBOTHBIX,  TAK)KE PE3yIbTAThI MPUCTIOCOOIEHHOCTH OPTaHU3MOB K
cpejie OOMTaHMS M PE3YJIbTaThl BUI000Pa30BAHHUS; CXEMbI, HILTIOCTPHUPYIONINE TPOIECCH BUA000pa30BaHUs M COOTHOIICHHUE ITyTeH POrPECCUBHOM
OMOJIOTHYECKON DBOIIOLIH.



Jlabopamopnan paboma:
* M3yueHne npucnocoOJIeHHOCTH OPTaHU3MOB K CpeJie OOMTaHHUS.

I'aaBa 6. OcHOBBI ceJIeKIUH M OHOTeXHOJ0THH (3 )

3aga4M ¥ METOABI CEJIEKINH. | eHeTHKa Kak HaydHasi OCHOBA CEJICKIIMU OPTaHu3MOB. J{OCTIKEHNSI MUPOBOW M OT€YECTBEHHOMN CEIEKIIUH.
Jemoncmpayuu: xiBble pacTeHUs, TepOapHbIe SK3eMIUIIPBI, MYJISIKU, Ta0JIUIBL, GoTOorpaduu, HILTIOCTPUPYIOIINE PE3YIIbTAThl CENCKIIMOHHON
PabOTHI; TOPTPETHI CEIEKIIMOHEPOB.

I'naBa 8. Bo3HuKHOBeHNEe U pa3BUTHE KU3HU HA 3eMJie (6 yacoB)

Bs3risgel, TMIIOTE3BI ¥ TEOPUU O IPOUCXOXKACHUU KU3HU. OpraHnYecKUil MUP KaK pe3yJbTaT 3BOJonnu. VcTopus pasBUTHS OPraHUu4eCKOro MUpa.

Jlemoncmpayuu: 0OKaMEHEIIOCTH, OTIIEYaTKH PACTEHUH 1 )KMBOTHBIX B IPEBHUX IOPO/IAX; PEMPOIYKIINN KapTHUH, OTpaKarouux Guopy u GpayHy
Pa3IUYHbIX 3p U IEPUOOB.

IKeKypcus:

* Ucropus pa3Butus xKu3HU Ha 3emiie (KpaeBeAUECKUl My3ei, reoJorn4eckoe 0OHaXEHHE).

I'naBa 9.buocdepa u yenonex (1 yac)
AHTponoreHHoe Bo3feicTBre Ha Ouochepy. OCHOBBI pallMOHAILHOTO TPUPO/IOTIOIE30BAHUS

YYEGHUK JUTA YVYHAIIIUXCA:

KpukcyHos, E. A., [laceunuk, B. B. buosnorus. Beenenue B 0011yto0 610JIOTHIO M 9KOJIOTHIO: yued. a7t o0meoOpa3oat. yueb. 3aBeeHui. - M.: JIpoda,
2005. - 303 c.

Mertonnueckre TocoOus JUTs YIUTEIs:

1. ITaceuynuk, B. B. Beenenwne B 001ryro OMoorHio 1 SKoJorHio. 9 kiace. TemaTrueckoe v oypodHoe TutaHupoBaHue K yaeOHuKy A. A. Kamenckoro, E. A.
Kpukcynosa, B. B. [Taceunuka «BBenieHne B 001Iyt0 OHOIOTHIO U 9KOJIOTHIO»: TIocodue i yuurtens. - M.: [Ipoda, 2006. - 126 c;

2. Mopnanckuii, H. H. DBomorws sxu3Hu. - M.: Axagemust, 2001;

3. Mennukos, b. M. buonorusi. @opwmel 1 ypoBHH ku3HU. - M.: [IpocBemenue, 2006;

Jluteparypa sl yqamumxcsi:

1. Tlaceunuk, B. B., llIsenos, I'. I'. buonorus. Beeaenwne B 001yt Ouonoruto: padoyas reTpaib. 9 ki - 4-e uzj., crepeorurtl. - M.: JIpoda, 2006. -
95 ¢: un.;

2. HAy4YHO-TIOMYJISIPHOM JTUTEPATYPhI IS yUaIUXCS:

Ayapb6ax, I11. 'eneruxa. - M.: Atomuzaar, 1966;

4. Dumwknonenus s aereid. T. 2. buonorust. - 5-e m3n., nepepad. u gor. / rias. pen. M. 1. AkceHosa. -M.: ABanta+, 1998. - 704 c: wi.;

w



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne Konuu-Bo
n/n 4acoB 110 Tema OcHoOBHOe coiep:kaHuNe ypoKa I[InanupoBaHue pe3yJIbTATOB 00y4eHUS Tun u BUJ ypoka
Buasbl pador
TeMaM
Beenenue (3 yaca)
PenpoaykTuBHBIN: 3HATH LIENTH U 331241
Kypca, MECTO IIPEIMETa B CUCTEME
€CTECTBEHHBIX HAYK, 1aBaTh ONPEACICHUS
Tepmunsr: buonorus, buogusuka, dnoxmmus, YIS A e o
TEpPMUHaM; IEPEYUCIIATh LAPCTBA KUBOM
MHUKPOOHOIIOTHSI, TEHETHUKA, PaTHOOHOIIOTHS.
N TIPUPOIBI; TUPPEPESHINPOBAHHBIC 1 UH-
basucHblil ypoBeHb: 3HaTh YPOBHU
Buonorus - Hayka o . . TETPUPOBaHHBIC OMOJIOTHYECKIE HAYKH; YPOBHH
OpraHu3alyy KU3HU: MOJEKYJISIPHBIH, KJIE€TOUHBIH, . N
JKU3HU. . o opraHu3alnuy xuBod Marepuu. [TpoaykTUBHBIN: | YPOK H3ydeHHS Jlexuus,
1 1 OpraHU3MEHHbIH, MOMYJIALMOHHO-BUI0BOM, SKOCH-
3.8 1, . N XapaKTepU30BaTh YPOBHU OPraHU3ALMY )KU3HU: | HOBOI'O Marepuala JKCKypcus,
cTeMHbIi, OnochepHslit. [IpuBoIUTE IPUMEPBI. N - N
o MOJIEKYJIIPHBII, KIIE€TOUHBIH, OPraHU3MEHHBIN,
IIpoBHUHYTBIN YPOBEHB: UMETH IIPEICTABICHUE O . .
HOIYJIILIUOHHO-BUI0OBOM, 3KOCUCTEMHBIH,
TOM, YTO COBpEMEHHasi OMOJIOTHS - KOMILIEKCHAS .
o6uoctepnsril. loka3piBaTh, YTO COBpEMEHHAS
HayKa. 3HATh O POJIK OMOTEXHOIOTHU
O10JIOTHS - KOMIUICKCHAs HayKa.
XapakTepu3oBaTh poiib OMOTEXHOJIOTUH,
TIPUBOJIUTH IPUMEPHI
bazucHblil ypoBeHb: 3HaTh METOIbI PernpoagykTuBHBIN: Ha3bIBATh METO/bI KomOuHUpOBaHHEIH CeMHUHap
M3Y4eHUs KUBOU NpUpobl. [[pUBOAUTE IpUMEPBL. | U3YUEHUS KUBOU MPUPOJBI. YPOK.
[TponBUHYTHIN YPOBEHB: MIMETh NPEACTAaBICHUE 00 | METOIBI MCCIIEAOBAHUS B OHMOJIOTHH.
OCHOBHBIX 3Tallax HAy4YHOI'o HccieqoBaHus. 3HaTh | IIpoayKTHBHBIN: XapaKTepU30BaTh METObI
MeTozbl HCCIEN0BAHAS | OCHOBOMONIATAOIINI MIpUHIUT B Hayke. CpaBHUBATH | MCCIIEIOBAHUS B OMOJIOTHU: HAOIOCHHE,
2 2 B GHOJIOTHH. TIOHATHS «THUITOTE3a» U «TEOPHSDY DKCIIEpUMEHT, CPABHEHHE, OITUCAHUE,

Jom.3a.
§. 2; Boripocs! 1-6.

I/ICTOpI/I‘IeCKI/Iﬁ METOJ, OCHOBHBIC OTAIlbI
HAYYHOTO MCCIIEN0BaHUs. XapaKTepU30BaTh
OCHOBOIIOJIAraroLI1i IPUHLUI B HAYKE.
HpOBO}II/ITB CpaBHCHHUE THUITIOTE3bI U 3aKOHA WU
TEOpUU




CyIIHOCTh KU3HA U
CBOMCTBA KHUBOTO.
Jom.3a.

BasucHslll ypoBEeHb: 3HaTh COBpE-

MEHHBIE Hay4HbIe NMPEACTABICHUS O CYIIIHOCTH
YKHU3HU; OOIIHE IPU3HAKH (CBOWCTBA) dKUBOTO
opraHusMa.

Tepmunst: JKu3Hb, 0OMEH BEIIECTB,
HACJIEJICTBEHHOCTh, I3MEHINBOCTb, Pa3BHUTHE,
Ppa3MHOMKEHHE.

PenpoykTHBHBII: Ha3bIBAThH OOIIKE

MpU3HAKH (CBOMCTBA) )KMBOTO OPraHU3M, YepTax
CXOJICTBA M U OTIIMYUSIX )KUBON MaTepuu OT
HEKHUBOM.

VYpoxk usydenus
HOBOT'O MaTepHaa.

JIeKIus, 0ecena

3 §. 3; Bopocst 1-5, [IpoaBUHYTEINM ypOBEHB: IPUBOIUTE IPUMEPHI
OJArOTOBKA K pelIeHys] BaXKHEWIINX NPAaKTUIECKUX 3a7a4 B IIponykTuBHBIN: XapakTepu30BaTh CBOICTBA
NPOBEpOUHOii paboTe KHM3HU YEJI0BEKA C MTOMOIIBIO OMOIOTHIECKUX HAyK. | JKUBOTO OpraHu3Ma (Ha KOHKPETHBIX IIPHMeEpax);
NmeTtn NpCaACTaBJICHUEC 06 OTIIMYUTCIIBHBIX MpOBOAUTH CPABHCHUEC JKUBOY U HEXKMBOU
MpHU3HAKaX )KMBOI'O U HEKUBOT'O, IIPUBOINTE MaTepHUH, IPUBOIUTH IIPUMEPBI
TIPUMEPBI
I'aaBa 1. MoJiekyJasipHblii ypoBeHb (9 yacoB)
BasucHbIil ypoBeHb: Ha3bIBATH 3J1€- PenponyKTHBHBIN: 1aBaTh ONpEETICHNS KomOuHMpOBaHHEIH CEMHUHap
MEHTBI, IPeo0Ia/aroIIe B COCTaBe TEepMHHAM; [IEPEUHCIIATH IEMEHTBI, YPOK.
YKUBBIX OPT-aHH3MOB, TIEPEUHCIISTH NX npeoOJIazakoIIKe B COCTABE JKHUBBIX Op-
MorneKysspHblii ypOBEHb: | CBOMCTBA U 3HAYCHUE. TaHU3MOB, HX CBOMCTBA 1 3HAUCHUE.
11 00111251 XapaKTePHUCTUKA [TpoaBHHYTHI ypOBEHb: 0O0CHOBBIBATH IPOIIECCHI 1 IIpoayKTHBHBIIH:
' Jom.3a. MEXaHU3MBI, IPOUCXO/IAIIHE B KUBOM OpraHH3MeE XapaKTepH30BaTh OCOOCHHOCTH CTPOEHHS TIOTMMEPOB
§. 1.1.; Bompocsr 1-4, Ha MOJIEKYJISIPHOM YPOBHE. Y BXOZSILIMX B MX COCTAB MOHOMEPOB; aHAITM3HUPOBATH
TepmuHBI: OMONIONNMEPBI, MOHOMEDHI, TOJIMMEPHL. | TIPOLECCH] 1 MEXAHM3MBI, IPOVCXOJIAIIHE B KHBOM
OpraHM3Me Ha MOJIEKYJISIPHOM YPOBHE,
CaMOCTOSITEJIbHBIM MOUCK 3HAHUI
basucHblii ypoBeHb: 3HaTh U Ha3bl- PenponyKTuBHBII: 1aBATH OMpeAeTIeHHs Ypok uzyueHus JeKIs, Oecena
BaTh BEIIIECTBA, BXO/AIME B COCTAB YITIEBOJIOB. 3HATH TEPMUHAM; [IEPEUNCIITH BEILIECTBA, BXOZSIIINE B HOBOT'O Marepuara.
OCHOBHBIE (DYHKIIMH YTJICBOJOB B OPTaHU3ME. COCTaB YIJICBOZIOB; OCHOBHBIE (DYHKIMH YTJICBOJIOB;
[IpomBHHYTHII YPOBEHB: 3HATH KITACCH(PHKALIIO TPYMIIbI YIVIEBOOB. [ IpOyKTHBHBII:
Yriesospl YITIEBOJIOB; 001ILyI0 ()OPMyITy YIIEBOIOB; IPHBOINTE XapaKTEPU30BaTh OCOOEHHOCTH CTPOEHHSI YITIEBOIOB,
12 Hom.3an. TPUMEPBI MOHO-, [U- Y TIONIMCAXAPH/IOB, 3HATH OCHOBHBIE (DYHKLIMH YITIEBOOB (IPUBOIHTE
§. 1.2.; Bompocer 1-4, 0COBEHHOCTH UX CTpoeHust. OGOCHOBBIBATL PUHAIEK- | TpuMepb). OOBACHATL MPMHAIEKHOCTS YITIEBOOB K
HOCTB YIJICBOJIOB K OHOMOIEKYIIaM OuoMornekysaM. JlaBaTh XapaKTEpUCTHKY YITIEBOIaM
Pa3IMYIHBIX CUCTEMATUYCCKUX TI'PYIIIT
PernpoayKTHBHBII: TaBaTh ONpEIeIIeHIs Ypoxk uzyueHus nexnus, oecena
TepmuHb!: JIUMHIBL, )KUPBIL, TOPMOHBL TEPMHUHAM; TIEPEUHCIISTh BELIIECTBA, BXOAIIKE B HOBOTO MaTepuana.
JTunuapl bBazucHbli1 ypoBeHb: IMETH TIPE/T- COCTAaB MOJIEKYJTbI OOJIBIITMHCTBA JIIHIOB. HaspBath
CTaBIICHHE O COCTAaBE U CTPOCHNH JINTTHUIOB, 3HAaTh UX (yHKIMHM JTUTTNAOB.
1.3 Jom.3an.§. 1.3.; GbyHKIMN. [posyKTHBHBII: XapaKTepr30BaTh OCOOCHHOCTH

BOTIPOCHI 1-4,.. 1

[ponBuHYTHIN YPOBEHB: 0OOCHOBHIBATH
TIPHHAYICKHOCTb JIMTTUJIOB K OMOMOJICKYJIaM

CTPOCHUSL JIMITHIOB, nX (pyHKImH. OOBSACHITH
TIPHUHAYICKHOCTD JTUIUIIOB K OHOMOJICKYIIaM




CocraB u cTpoeHue,
($yHKIMM OEIIKOB.
Hom.3an. §. 1.4-1.5,;

TepmuHbL:

Berku, mpoTenHbl, aMUHOKHCIIOTHI, TIOJIMIICTITH/IBL,
basucHbI ypoBEHB: 3HATL COCTAB

1 CTPOCHHUE, YPOBHU OpraHH3aliK

OEIKOBOM MOJIEKYJIBL; CBOHCTBA OEITKOBBIX MOJIEKYIT;

PernpomyKTuBHBIIL: Ha3bIBATH MOHOMED

OEJIKOBOI1 MOJIEKYJIBI M €10 COCTABIISTO-

11I1€; YPOBHH OpraHU3aliH OEJIKOBOI MOJIEKYJIBL,
TIEPEUHCIISIT (DYHKLIMH OCIIKOB B OpPraHH3Me.
[IpomyKTHBHBII: XapaKTePH30BaTh OCOOCHHOCTH

KomO61HnpoBaHHbIiH
YPOK.

ceMUHap

7 14 (yHKIMM OEJIKOB B OPTaHI3ME. CTPOCHHST MOHOMeEpA OeJTka 1 OEITKOBOI MOJIEKYJIBI B
[pomBrHYTHII YPOBEHB: 0OOCHOBBIBATE B3aFMOCBS3b U | IIEJIOM; OOBSICHSITH IPOTiece 00pa30BAHFIS IIEITHIHON
3aBUCHMOCTB (DYHKITHI OCIIKOB OT X CTPOCHHS CBSI3H, TIPOLIECC 00Pa30BAHIST OEITKOB PATYHBIX
ypoBHei# oprarm3armi. OOBSCHITE IPHHAIICKHOCTD
0eIKOB K OMOMOJIEKyIaM
Hyxneunossie TepMuHbL: PernponyKTuBHBII: 1aBATH OMpEACTICHIS Ypok usyueHus JeKIs, Oecena
KHCIIOTHI. HykrenHOBBIE KHCIIOTBI, KOMIIIEMEHTapHOCTb, TepMuHaM. [lepeunciaTs THIIbI HyKIeHHOBBIX KUCTIOT, | HOBOTO MaTepHaa.
Hom.3an.§. 1.6.; basucHbIil ypoBeHb: 3HATh TUIIBI ¢ysxwm JJHK 1 PHK;
BONpPOCH! 1-4,.. 1 HyktenHoBbIX kucioT (JIHK, PHK), ux cxonctso u Tunsl PHK. HaseiBats coctapipsrorye
OTJIMYKE, TUIIbI A30TUCTBIX OCHOBAHUIA, IIpaBuIa moHomepos JIHK u PHK.
KOMIUIEMEHTapHOCTH, IIpomyKTHBHBII: XapaKTepr30BaTh 0CO-
8 1.5 3uats Gynkiwm JJHK u PHK, T OCHHOCTH CTPOCHHS HYKJIeHHOBBIX KrcyioT (JIHK,
PHK. PHK), 0OBSICHATS TPHHITUIT KOMILIEMEHTAPHOCTH;
IIponBUHYTEIN YPOBEHB: 3HATH ¢ynxumn JIHK 1 PHK (pazmunbix trmos PHK);
CTPOEHHE HyKJICOTH/IOB - MOHOMEPOB obocHoBbIBath 3HaueHne HK B opranmsme. [IpoBoauts
JHK u PHK; o6ocHoBBIBaTh 3HaueHHe HK B opranmme. | cpasrerwe Morekyibl JJHK 1 PHK. OObsicHsTh
Cpasnusatb Monekyib! JJHK u PHK nipuHamIekHOCTh HK K OroMorexyiam
AT® u npyrue Tepmunbr: ATO, AM®, makpospruyeckasi CBs3b, PenponykTuBHBI: 1aBaATH OMpeAETICHHS Ypok uzyueHus JeKIs, Oecena
OpTaHWYecKHe BUTAMHHBI. TepmuHaM. [lepeancrsTs cocrapsrorme HOBOT'O Marepuara.
COEJIMHEHUS KIIETKHU. BasucHbIil ypoBEHb: UIMETH IIPEJI- Hyieotnia ATO (ALD, AMD); pas-
Hom.3an.§. 1.7.; CTaBJICHHE O CTPOEHUH MOJICKYJIbI JIMYHBIE TPYIITBI BATAMUHOB. [ [pOTyKTHBHBIIA:
BONPOCHI 1-4,... m AT® (cxema), ee GhyHKImH (O rpe- XapaKTePH30BaTh 0COOSHHOCTH CTPOSHHS MOJIEKYJIbI
9 1.6 BparneHmsix MoreKyinsl AT B kietke). mets ATOA/ID, AMD); ee cpoiicTsa U (DYHKLIMH
TIPEZICTABIICHUE O POJTM BUTAMHUHOB B OPTaHHU3ME. (OOBSICHATE POIH MAKPOIPTUIECKOH CBSI3H).
[pomBHHYTHII YPOBEHB: 3HATH KIACCHU(DHKALIIO OOBSCHITH POJTh BATAMHUHOB B OPraHI3ME;
BUTAMHHOB. [ [pUBO/IUTH IPUMEPBI aBUTAMIHO30B 0COOEHHOCTH KIIaCCH(MKALIN BUTAMHHOB, TIPHBO/IUT
TIPUMEpPBI ABUTAMHUHO30B
Buonornueckue TepMuHbI: KaTanm3atop, hepMeHT, KOYEepMEHT,. PenponyKTuBHBIN: 1aBATH ONPEIEICHNUS Ypok usyuenus nekuusi, becena
KaTaJIU3aTOPBI. BazucHblit ypoBeHb: TEpMUHAM. HOBOT'O Marepuara.
Hdom.3an.§. 1.8 3HaTh CBOMCTBA [epeumcrsiTs (haxTopsl,
BOTIPOCHI 1-4,... (hepMEHTOB ¥ MEXaHI3M KaTaJIn3a. 00eCTIeunBAaOIIHE CKOPOCTh (hepMeHTa-
IIponBuHyTHI YPOBEHB: THBHBIX PEAKIHI.
10 1.7 OOBACHATH TIpomyKTrBHBIIA:

POJTb (DEPMEHTOB B OPraHMU3ME.
Wmerts nipeicTaBiienue o kopepmenTe

XapaKTepU30BaTh CBOKUCTBA (hePMEHTOB, MEXaHH3M
JISACTBIST (hPepPMEHTOB, OOBSICHSTH O0OPa30BAHIE
KOMITTEeKca «(hePMEHT - BEIIIECTBO; POJIb ()ePMEHTOB
B OpraHm3Me




Bupycsr Tepmunbr: Bupycel, kancus. PenpomyKTUBHBIN: NEpeUNCIIATh IEMEH- KomO61HnpoBaHHbIiH CEeMHUHap
Hom.3an.§. 1.9, BazucHsIi ypoBeHb: ThI, BXOJUIIIIHE B COCTAB BUPYCHOM Yac- YPOK.
BOTMPOCHI 1-5 3HAaTh OCOOCHHOCTHU CTPOEHIS U (hyHKIIMOHUPOBAHMS THIIBL, crioco0b1 60proBI co CITTom.
BHPYCOB. 3HATh crioco0bl 60ps0BI co CITH [Tom. IIpomyKTHBHBII: XapaKTepH30BaTh OCO-
[pomBrHYTHII YPOBEHB: 3HATH 00 OCOOCHHOCTIX OCHHOCTH CTPOCHII ¥ (PYHKIMOHUPOBAHNSI BUPYCOB;
11 |18 PasIMYHBIX BUPYCHBIX 3a00JIEBAHMI; IPUBOIUTS [PH- 0COOEHHOCTH Pa3/INYHBIX BUPYCHBIX 3a00J1EBAHMN 1
MepbI BUPYCHBIX 3a00JICBaHII PACTCHHMH, )KUBOTHBIX M | HIX IPO(IIIAKTHKH, CTIoco0bI 00pr0bI co CITH [lom.
YeJI0BeKa OOBSCHATS NPUHAIEKHOCTb BUPYCOB K KHBBIM
OpraHu3MaMm
JlabopaTopHas pabota | ba3ucHbIil ypOBEHb: 3HATh OCOOCHHOCTH PenpoayKTuBHBI: 1aBaTh ONpeeieHus Ipaktuyeckuii ypok | JlabopaTopHas
«Pacmenenue MHOTOMOJIEKYJISIPHBIX KOMITIEKCHBIX CHCTEM, HX TepMuHaM. HasbBaTh MHOTOMOJIEKYJISIpHBIC pabora
MepOKCHUJIa BOIOPO/a B | CBOMCTBA, 3HAUCHHE. KOMIUICKCHBIE CHCTEMBI; IEPEUNCIISITh UX CBOWCTBA
KJIETKaX JIACTA [pomBuHYTHIN YPOBEHB: 0OOCHOBBIBATH KAYECTBCHHBIIN Y 3HA4YECHHE.
12 19 DI0IEM» CKAYOK OT HEKUBOM K KMBOM IPUPOLIE TTpoTyK TMBHBIH: XapaKTEPH30BATH OCOOCHHOCTH
CTpOCHIS ! (PyHKIIMOHUPOBAHKS
MHOTOMOJIEKYJISIPHBIX KOMIUTEKCHBIX CHCTEM,
OOBSICHATB MX CBOKMCTBA, 3HAUCHHUE
I'naBa 2. Knerounsiii yposensb (14 yacosn)
Ba3ucHbli ypoBeHb: 3HaTh OCHOBHbIC PenpoyKTuBHBI: Ha3bIBaTH (hamIUTHM KombunupoBaHHBIH CEeMUHap
TIOJIOKEHHS! KJIETOYHOM TEOPHH, aB- BEJIMKHX Y4EHBIX-MUKPOCKOIHCTOB, YPOK.
TOPOB KIIeTOUHOM Teopurt. OG0CHO- BHECIIIMX CBOM BKJI]] B U3y4EHHUE KIle-
BBIBATh 3HAYCHHUE CO3/IaHMS KIIETOU- TOK, aBTOPOB KJIETOYHOM TEOPHHL.
HOM TEOPHH TSI PA3BUTHS OMOJIOTHH. TIpoayKTHBHBIN: XapaKTepru30BaTh OC-
OCHOBHBIE TOJIOKEHHS CpaBHHBATH CTPOEHHE POKAPHOTOB U 3YKAPHUOTOB, HOBHBIE MOJIOXKEHHS! KIIETOYHOH Teopru. [IpoBouTs
13 |21 KIIETOYHOM TEOPHUH. PacTUTEBHON M )KMBOTHOH KJIETOK (aBTOTPO(OB M TeTe- | CpaBHEHHE CTPOCHMS IPOKAPHOTOB U SYKapHOTOB,

Jom.3an.§. 2.1

potpodoB).

[pomBuHYTEIN YPOBSHB: 3HATH 1 HA3bIBATH (DaMIITHAH
BOJTMKHX y4e-HbI'X-MHKPOCKOIMCTOB, BHECIIIHX CBOM
BKJIJT B U3yUCHHE KIJICTOK

PpacTUTENLHON M )KMBOTHOH KJIETOK (aBTOTPO(OB U
re-1epotpooB).. OOBSICHSITH 3HAYCHHE CO3IAHUS
KJIETOYHOH TEOpHH JyIsl pa3BUTHSI OMOJIOTUH




TepMuHBL PenpomyKTHBHBII: JaBaTh ONpENENeHUs KomO61HnpoBaHHbIiH CEeMHUHap
@Daro1uTo3, MMHOLKUTO3, S7IPO, OpraHOU/bL, MeEMOpaHa. TepMuHaM. HazbIBaTs cocTapstomme YPOK.
BasucHbIi1 ypOBEHb: 3HATh CTPOCHHE HAPYKHOH KIETOYHOM MEMOPAHBL, CO-
KrieToumas MemGpara. 1 (QYHKIMM HAPYKHOI MEMOpPaHBI CTaB COZEPKUMOTO Apa.
14 29 Tom3an.§. 2.2.; KIJIETKH, CTIOCOOBI POHUKHOBEHHS Hpomm;m: XapaKTepH30BaTh CTPOCHNE
BEIIIECTB B KIIETKY. 3HATh CTPOCHHE KJICTOYHOI MeMOpaHbI, (PyHKINN Hapy KHOH
1 QYHKIUH A1pa. MeMOpaHBI KIIETKH, CTIOCOOB! IPOHUKHOBEHIST
[pomBrHYTHII YPOBEHB: 3HATH MEXAH3M (paro- 1 BEIIIECTB BHYTPB KIIETKH ((harorTos3, MMHOIMTO3).
MMHOLIMTO3a, OOBSICHITE UX 3HAYCHNE
TepMuHbBL: IPOKAPUOTHL, 3YKApHOThL, XPOMATHUH, PerponyKTuBHBIIL: Ha3bIBATH OPraHOKIBL KomO1HMpOBaHHBIH CEMHHAp
Smpo. XpoMocoMHBIH SUIPBIIIIKO, XPOMOCOMBI, KapHOTHII, COMATHYeCKHe KIeTKH, | OOBSCHATH pOJIb U 3HAYEHHE TaIlIONIHOTO Habopa YPOK.
15 23 Ha0Oop KJIETKH. TOMOJIOTHYHBIE XPOMOCOMBI, XPOMOCOM JIJIs1 ’KUBBIX OpraHu3MoB. I IpoBoauTts
Hom.3axn.§. 2.3, CpaBHUBATH AUIUIOMIHBINA U TAIUIOUIHBIA HA0OPBI CpaBHEHHE IPOKAPHOTUYECKHX U SYKapUOTHUECKIX
xpoMocoM. OOOCHOBBIBATH 3HAYECHHUE TAIIOUTHOTO OpraHU3MOB
Habopa XpOMOCOM JIJIsl KMBBIX OPTaHU3MOB
TepMuHBL: SHIOIITA3MATHYECKAS CETh, PHOOCOMBI, BazricHbIi ypoBeHb: 3HaTh CTPOCHHE Ypok nzyueHns nexnus, becena
OIIC. PrubocombL. Komrmexe I'onpmxu OI1C, prOocoM, 1 JIp. OPraHOHJIOB, TIEPEUHCIISTH UX HOBOTr'0 MaTepuana.
16 24 Komrmnexe INombmxu yHKIm.
Hom.3an.§. 2.4.;
3HaTh BUBI IUTaCTU. [IpOABHHYTEIA ypOBEHS: TIEPEYNCIIATE BUIBI TUTACTHU/L. KombunupoBaHHBIH CEeMHUHap
000CHOBBIBATH HATMUNE OOJIBIIIENO KOJIMYECTBA [pomyKTHBHBIIT: XapaKTepr30BaTh MUTOXOH/IPHI 1 YPOK.
MHTOXOHJIPHI B MOJIOJIBIX KJIETKAX M B KIIETKAX C TIIACTH]L. OPraHOWIOB, MX (DyHKIMH. OOBSICHATH
MHUTOXOHIPHHL OOJIBIIMMH SHEPTETHIECKUMHE 3aTPaTaMH. HaJI4ye OOJBIIIEro KOJIMYECTBAa MUTOXOHIPHHA B
TTnacTHp! OOBSICHUTD €IMHCTBO TPOUCXOXKICHHS STHX MOJIOZIBIX KIIETKAX H B KJIETKaX C OOJBIINMI
17 25 Jlom.3a1.§. 2.5.; OpraHOMJIOB. SHEpreTdeckiMy 3arpatamu. OOBICHITH
Bompocst 1-7 TepmuHbI: B3aMMOTIEPEXOJ] MIACTU.
MuUToXoHIpuH, TIACTUIBI, KPUCTBI, TPAHBbI,
TUJIAKOU OB, XJIOPOIIIIaCThI, HeﬁKOl’IJ’IaCTBI,
XPOMOILIACTHI
bazucHbli1 ypoBeHb: IMETH NIPEJICTABIEHHE O CTPOSHUN PernpoayKTHUBHBII: HA3bIBATH ATIEMEHTHL KoMOuHMpOBaHHBIIH CeMHHAp
KJIETOYHOTO LIEHTpa ¥ OPTAHOWJIOB JIBIDKCHIS, BXOJIAIIVE B COCTAB KIIETOYHOTO IIEHTA,; YPOK.
3HaTh (PYHKIMM KJIETOYHOTO [IEHTpa TIEPEHHICIISITH OPTaHOUIBI IBIKCHIST,
. 1 OPTaHOWIOB JABIDKECHUS
Knetounoro nentp; I o . o I o
[POJIBUHYTHII YPOBEHb: 3HATH IPH3HAKHI OTININHA [POITyKTHBHBII: XapaKTepH30BaTh CTPOCHNE 1
18 2.6 ﬁgﬁiﬁﬁl L;B?fem BKJIFOUYEHUI OT OPraHOMIOB KIIETKH, IPUBOIUTD (hYHKIMH KJIETOYHOTO [ICHTPa ¥ OPraHOKJIOB

Bompocsr 1-4

MPUMEPBI KIIETOYHBIX BKJIFOUEHH;

TepMUHBI: KJIETOUHBII LIEHTP, LIMTOCKEJIET,
MHKPOTPYOOUKH, IICHTPHOJIH, BBEPCHO JICTICHHS,
PPECHUYKY, KTy TUKH, KJIETOUHbIE BKJTFOUEHHSL.

JIBIDKEHUS,
OODBSCHATS 3HAYEHHE BKIIFOUSHUI IS KU3HEES -
TEJTLHOCTH KJIETKH, BBIIEISIS PU3HAKU OTIIMUMIA
BKJTFOUEHUH OT OPTaHOMIOB KJIETKU.




Paznuuue u ctpoenue
KJIETOK 3YKapUOT U

Ba3oBblil ypoBeHb:; CPABHUBATH MPOKAPHUOTHI C
sykaproTaMi. OGOCHOBBIBAT POJIB CTIOP B JKH3HH
MPOKAPHUOT. BBIICTSTH MPU3HAKN IPUMHUTHBHOCTH
TPOKAPHOT TIO CPABHEHHUIO C 3YKAPHOTAMH.

PernpomyKTuBHBIIL: HAa3bIBATH OPraHOUIIBI
TIPOKAPUOTHUECKOM KIIETKH.

IIpoayKTUBHBII:

JIaBaTh CPABHUTENBHYIO XapaKTEPUCTHKY IPOKapUOT

Ypok KoHTpoOnA
3HAHMU.

ceMUHap

19 2.7 MPOKAPUOT TepMI/IHbIZ C DyKapHOTaMH, BBIICTIL TPH3HAKHA PUMHUTHBHOCTH
Jom.3an.§.2.7.; Anpo0b1, aHA3POOEI, CTIOPHI, TIPOKAPHOT T10 CPaBHEHHUIO ¢ dyKaproTamu. OOBSICHITH
Bonpocm 1-4 POJIb CIIOP B JKHM3HU IIPOKAPHOT
AccnMuwTIms 1 basucHsbIl ypoBeHb: IpomyKTUBHBIN: XapaKTepru30BaTh OOMEH BEIIECTB M | Y POK M3YydEHHS JeKIs, oecena
JICCHMIUTSLIHSL. ONHCHIBaTh 0COOEHHOCTH OOMEHA BEIIIECTB 1 TipeBpartieHne 3Heprud. OOBSICHATH B3aUMOCBS3b HOBOT'O Marepuara.
Mertabonusm. PEBPALIICHUE SHEPIUU B KIIETKE. ACCHMWJISILINH 1 TUCCHMIUTALIHI, 00pazoBanrie ATD B
INpomBrHYTHIi ypOBEHb: 000CHOBBIBATH B3aNMOCBSI3b XOJIe SHEPTeTHYECKOro OOMEHa B KIIETKE.
20 2.8 Hom.3ax.§. 2.8, ACCUMWJISIIIAY U IMCCUMIISILIAN. XapakTepr30BaTh OOMEH BEILIECTB U MPEeBpaIliCHHE
Borpocsl 1-3 TepMUHBL: aCCUMUISILIS, TUCCUMUIISILIFSL, METa00IH3M, SHEPIUH KaK MPOLIECCH], COCTABILIOIINE OCHOBY
cuHTe3 Oenka, ()oTocuHTE3 JKIBHENIESITENIBHOCTH KIIETKU
OHepreTrdecKuii OOMeH B | 3HATh PernponyKTuBHBII: 1aBATH OMpEAETICHIS Ypok usyueHus JeKIs, Oecena
KJIETKE. STartbl SHEPTETHIECKOro oOMeHa. MiMeTs npesicTaBienne | TepMUHAM. Y METh OOBSICHATD HOBOT'O Marepuara.
Hom.3an.§. 2.9; 00 obpazoBarnm AT® B X071e IHEPreTHIECKOro 0OMEHa B | YTO TAKOE aCCHUMILLAUS U
21 29 KJIETKE. JUCCUMMITAIHSA. [lepeancisiTs Tarbl
Tepmunbr: AT®, Maxposprigeckas Csi3b, OpoKeHHE, SHEPreTHIecKOro 0OMeHa, OCHOBHBIE IPOLIECCHI
IIMKOJIN3, KJIETOYHOE JbIXaHHE. MeTabom3Ma. 3HaTh OCHOBHBIE DTAIIbI
SHEPreTHYECKOTro
o0OMEHa B KJICTKE.
Turnel nuTanus kiaetku. | TepMUHBL: aBTOTPOQBI, TeTepoTpOdBIL, XeMOTPODBI, PenpoyKTHBHBIN: JaBATh ONPEIEIICHNS KombunupoBanHelii | nekius, 6ecena
doTocuHTes. (orotpodsL. TepMuHaM. HasbIBaTh THITBI UTAHMS YPOK.
XeMOCHUHTE3. BasucHblii ypOBEHB: 3HATb XapaKTe- JKUBBIX OPraHM3MOB; (ha3bl 1 IPOTYKTHI
Hom.3an.§. 2.10-2.11 PHCTHKY aBTOTPO(HBIX ¥ TeTepo- (hoToCHHTE3a; TPYIIIHI FeTepOTPOPHBIX
TPO(HBIX OPraHN3MOB, 0COOCHHOCTH OpTaHM3MOB.
VX TTATAHVEL.. [posyKTHBHBII: XapaKTepH30BaTh (OIHCHIBATE)
3HaTh 0COOEHHOCTH MPOLIECCOB (POTO- M XEMOCHHTE3A. 0COOEHHOCTH ITUTaHNS aBTOTPO(DHBIX 1
2122 2.10 OOBSICHSITH CMBICIT CBETOBOM ¥ TEMHOBOH (pa3 TeTepOTPO(HBIX OPraHU3MOB

(hoTocrHTE3

IpoaBHHYTHI YPOBEHB: 3HATH O TETEPOTPOHHOM
[IMTaHUH HEKOTOPBIX PACTUTENHHBIX OPraHU3MOB, 00
OpraHM3Max CO CMEIIAHHBIM THIIOM TTUTAHIS.

OOBSICHSITH CMBICTT CBETOBOM M TEMHOBOH (ha3 poTo-
CHHTE3a

(campo¢uToB, MAPA3UTOB, CHMOHOHTOB), OCOOCHHOCTH
riporieccoB (hoto- u xemMocuHTe3a. [IpuBoiTs
TIPUMEPBI PACTUTEITHHBIX OPraHU3MOB C
reTepoTPOBHBIM THITOM ITHTAHHH, OPraHH3MOB CO CMe-
IAHHBIM THTIOM TIATAHIISL.




Cunres 0CIKOB B
KIIETKE.
Jom.3an.§. 2.13

BasucHbIif ypoBeHb: IMETH PEICTABICHHE O
TeHETUYECKOM KOJZIe. 3HaTh CYIIHOCTb [POLIECCOB TPAHC-
KPUILIMY 1 TPAHCIBIIIMY (MECTO OCYILECTBIIEHNUS STHX
iporieccoB). [IpoBUHYTHIN YPOBEHB: 0O0CHOBBIBATH
POTb (hbepMEHTOB B CHHTE3e OelKa, MATPHIHYIO

PernpomyKTuBHBII: 1aBaTh OMpeAeTIeHHs

TepmuHaM. HasbiBats srarbl GrocuHTe3a Oeska (MecTo
OCYIIIECTBIICHHS] TPAHCKPHIILN 1 TPAHCIISLIUN).
[posyKTHBHBIIT: XapaKTepr30BaTh (OIKCHIBATD)
Tiportecc OFOCHHTE3a OeIKOB B KIIeTKe. OOBSCHATH

VYpoxk usydenus
HOBOT'O MaTepuana.

JIeKIus, 0ecena

23 | 211 ¢ynrxpro JIHK, cMbIci H30BITOYHOCTH T€HETHYECKOTO PO TEHETHYECKOTO KO/, POk (DepMEHTOB, MaT-
Kozia. pruaryro Gyrkimro JIHK, cmbic n30b1-
TepMUHBL: TeH, TEHETHYeCKUI KO, KOJIOH, aHTHKOJIOH, TOYHOCTH T€HETHYECKOTO KO, 3HaUCHHe OMOCHHTE3a
TPAHCKPHITLIFSL, TPAHCIILIV, TTOJIFICOMA. OCTIKOB B KIICTKE
Jlenenue kieTku. basucHblii ypoBeHb: 3HATH OCHOBHBIE PenpoayKTuBHBI: TaBaTh ONpeieieHus Ypoxk uzyuenus JIeKIHsI, Oecena
Mutos3. (ha3bl KU3HEHHOTO IIUKJIA KJICTKH, YMETh TepmuHam. Hasbisats (hasbr MuTo3a, op- HOBOT'O MaTepuaia.
Jom.3an.§. 2.14 00BSACHATHh OHMOJIOTMYECKOE 3HAUEHHUE MUTO34, TaHOWJIBI, YYACTBYIOIIHE B JICTICHIN
IToaroroBHUThCS K KOH- MEXaHM3M KIICTKU.
TPOJIBHO-0000IIAIOIIEMY | JENCHHUs KIICTKH, CIIOCOObI PA3MHOMKCHHUSI OPraHM3MOB U | T IpOyKTHBHBIIA: XapaKTeprH30BaTh MEXAHI3M JICTICHHS
YPOKY CII0COOBI ICTICHHST KIICTKH. KIICTKH; OIMCHIBATH MPOIIECCHI, TIPOHUCXOIISIINE B
YMerb: IPOBOAUTH CAMOCTOSTENBHBII TOUCK KaK7I0# 13 pa3 MuTo3a. OOBSICHATS OHONIOr TIeCKIi
Ononorndeckoi nHPopManuu: YMeTh padboTaTh CMBICIT MUTO32
TePMHUHAMH, TEKCTOM
y4eOHHKa, COCTABIIATh
24 212 o0o0marorye TadInIbI.

YMeTh pacKkpbIBaTh

COJIepIKaHNEe OCHOBHBIX

OMOJIOrMYECKUX TTOHSATHIH

IpoBHHYTHIH YpOBEHb: 0OOCHOBBIBATH OMOJIOTUIECKHI
CMBICII MUTO3A.

TepMuHBL:

MWTO3, )KU3HEHHBIH [IMKIT, UHTep(ha3a, mpodasa,
Metadasza, aHadasza, Terodaza, pemyIUTIKALTL,
XpOMaTHIBL,

LIEHTPOMEPA, BEPETEHO JIEIICHUA.




KonTtponsno- BasucHbli1 ypoBeHsb: PenponyKTuBHBII: 3HATH TEPMIUHBIL; HA3BIBATH Kontponsno- Kontponbnas
00o0IIaroIHi 3HAaTh CTPOCHHE, OpPTaHOMJIBI KJICTKH, TPYIIIHI XAMUYECKHX HICMCHTOB, | 000O0IIaroImii pabota
YPOK 1O TeMe (YHKIIMM 1 XMMIYECKHI COCTaB KJIETOK (OaKTepHii, BKJTFOUYEHHBIX YPOK
«Knerounsrii TPUOOB, pacTeHUI B XUMHYECKHIA COCTaB KJIETOK; [IEPEUHCIISITh TUITBI
YPOBEHb OPTAHHU3AIMH | ¥ KHBOTHBIX); OCHOBHBIE MOJIO>KEHIIS! KIIETOYHOM TIMTaHWKSE, (ha3bl MUTO3.
JKUBOT'O» TEOPHI; CPaBHHUBATH aBTOTPO(HBIE 1 TeTepoTpOodHBIE [pomyKTrBHBII:
OpraHN3MBI; 3HaTh CyTh IPOLIECCOB META0O0NM3Ma B XapaKTepU30BaTh CTPOCHHE, (DYHKIIMH 1 XHUMHYECKHUI
25 | 2.13 KIIeTKe (IHEPreTHIeCKU 1 THTaCTUYCCKIi OOMEHBI); COCTaB KICTOK (OaKTeprtii, rprOOB, PACTEHIT 1
OOBSCHATB CYIITHOCTH MUTO3a. YKABOTHBIX); OTACHIBATE CYTh MPOIECCOB MeTabomiBMa
[pomBrHYTHII YpOBEHB: 0OOCHOBBIBATH YTBEPIKICHHE: B KIICTKE (SHEPreTHYCCKHH 1 IIACTHYCCKH OOMEHBI),
«BHe KJIEeTK! KU3HH HET»; OMOJIOTHYECKHIT CMBICIT CYLLHOCTb MUTO3. [ [pHBOIUTE MpUMEpHI,
MHTO32 TIOK23BIBAIOLIIHE B3AUMOCBSI3b CTPOCHUS U (DYHKIIHI
KIIETOK
bazucHslii ypoBeHb: PenponykTuBHbINI: KomOuHMpOBaHHEIH JeKIs, Oecena
3HATh BUJIBI 3HAaTh TEPMUHBI;, IEPEUNCIITH BU/IBI OECIIONOr0 | YPOK.
0€eCII0I0r0 Pa3sMHOXKEHHS, OUOJIOTH- H TIOJIOBOTO
YEeCKYI0 pOJIb OECIIONOro pa3MHOXKe- Pa3MHOXKEHHUSI OPraHU3MOB; Ha3bIBATh
HUs, CYIIIHOCTD ITOJIOBOT'O PAa3MHOKEHUA U €TO MYXKCKHEC U )KCHCKHC MOJIOBBIC I'aMEThI.
PasmHOXkeHUE BUJIbL. IMETBH IIPENICTABIIEHUE O CTPOCHUU IIponyKTUBHBIN:
opranu3moB. becronioe | criepmaro3onza U SHIEKIETKH., UX CXOACTBO U OITKCBIBATh CYIIHOCTD
pa3MHOXKEHHE. paznuune. OCyIIECTBISATh CPABHUTEIBHYIO Pa3MHOXKEHHUs OpraHu3MoB (baKkTepHid,
26 | 214 Hom.3an.§. 3.1 XapaKTepUCTHKY OECHOIOro 1 TI0JIOBOTO rprOOB, paCTEHU, )XMBOTHBIX U YeJIOBE-

pasMHOXeHUs. [IpoBUHYTHII ypOBEHb: 0OOCHOBBI-
BaTh OMOJIOTUYECKYIO POJIb PA3JIMYHBIX BUIOB U
(hopM pa3MHOKEHUS

YMmeThb padboTaTh TEPMUHAMHU, TEKCTOM
yueOHUKA. Y CTAHABJIMBATH NPUYMHHO-
cJ1eICTBEHHbIE CBS3H, AHAJOTHH.

Tepmunsr: Oecronoe pa3MHOXKEHNE, TOYKOBAHNE,
JIeTICHUE TeJla, CIIOPHI, BET€TATUBHOE
Pa3MHOXKEHHE.

Ka); XapaKTepHU30BaTh BUIBI OSCIIOIIOTO U
ITOJIOBOTO Pa3MHOKCHHSI OPTaHU3MOB.
Ocy1ecTBiATh

CPaBHUTEIBHYIO XapaKTePHCTHKY OECIOIOro U
TTOJIOBOTO Pa3MHOKEHHS, OOBSICHATH
TIPEUMYIIECTBA TIOJIOBOTO PA3MHOXKEHUS TIEPE]T
0ECTIOIBIM.

I'naBa 3. Opranu3smenHnsblii ypoBeHb (14 1yacos)




PazButne moaoBeIx

bazucHblil ypoBeHb: UIMETH Mpe-
CTaBJICHHE O CTaAUAX raMETOreHEe3a,
3HATh CYIIHOCTb U CTaJIMU MeH03a,
CYIIIHOCTD TpOIIecca OII0I0TBOPE-
HUSL, HAXOJUTH OTIIMYHA B TIPOIeccax
(hopMHPOBAHUST MY>KCKIX H JKEHCKHAX
raMer.

[IponBUHYTBHIN YPOBEHb: UMETH

PenpoaykTuBHbIf:

JlaBaTh ONpeeIeHUsS]

TepmuHaM. [lepeuncisTs ctanuu rame-
TOTreHe3a, CTaAuu Meio3a.
IIponyKTUBHBIH:

XapaKTepHu30BaTh CTaJUN FAMETOT€HE3a,
CYIIHOCTb U CTaZNU MeH03a, mporecca

VYpoxk usydenus
HOBOT'O MaTepuana.

JIeKIus, 0ecena

KIIETOK. OIUIOZIOTBOPEHHS;
27 3.1 Meiios. MIPEACTABICHUE O MEXaHN3MaX OIUIOJOTBOPEHHSA Y | BBIACIATH OTIIMYUS B Iponeccax (GopMu-
OII010TBOPEHHE. PacTeHUH ¥ MIIEKOIIUTAIOIINX, 0OOCHOBHIBATH POBAHUS MY>KCKHX U )KEHCKUX raMer.
Jlom.3a1.§. 3.2,3.3 HE00XOJUMOCTh BBIPAOOTKH OOJIBIIETO YUCiIa [IpoBOAUTE CPaBHUTENBHYIO XapaKTEPUCTHKY
CIEepPMaTO30M/I0B IIPH HAPY)KHOM OILIOZOTBOPEHHH. | XPOMOCOMHOTO HabOpa COMaTHYECKUX U
TepMuHsI: TIOJIOBBIX KJICTOK, OOBSICHSS OHOIOTUICCKUI
I'ameTsl, mepuoa pa3MHOXKEHHS, IEPUO]] pOCTa, CMBICJI 3TUX PA3THYUH
nepuo co3pesanusi. daspl Meiio3a.
OnogoTBOpEHNe, 3UroTa, Hapy>KHOE, BHYTPEHHEE
OIIIOIOTBOPEHUE.
NuauBuyansHoe TepMuHbIL: PenponykTuBHBINI: KomOuHMpOBaHHEIH JIeKIHs, Oecena
pasBuTne opranu3MoB. | OHTOreHe3, SMOPHOHAIBHBIN TIEPHO], JlaBaTh ompeaeneHus tepMuHam. [lepeuncisits YPOK.
Burorenernuaeckuii MOCTIMOPHOHANBHBIH NEPHOA, APOOICHHE, TIEPHO/IbI OHTOT€HE3a, 3TAIbl SMOPHOHAIBHOTO
3aKOH. 6nacryna, GiacroMmepsl, Helipyna. [acTpyna, Ppa3BUTHSL.
Hom.3an.§. 3.4 3KTO/EpMa, SHTOJIEpMa, ME30JepMa, IPSIMOE U IIpoayKTUBHBIH:
Bompocsr! 1-5. HETpsAMOE Pa3BUTHE. XapaKTepU30BaTh MEPHUOBI OHTOTCHE3a,
BasucHbIN ypoBeHb: 3HATh NMEPHOJIBI OHTOTEHE3A, MPOLIECCHI, TPOUCXOISIINE B KAXKIOM M3
28 3.2 4YeM HaYMHAeTCs U 3aKaHYMBAETCsl SMOPHOHANBHBIN | mepuosioB. [IpoBoUTE CpaBHEHKE NPSIMOTO U

U MOCTAIMOPHOHAJIbHBIN TIeproibl. CpaBHUBATD
IIpSIMOE U HETIPSIMOE NMOCTIMOPHOHATIBHOE
pa3BuTHE OpraHu3MoB. POpMyITHPOBAThH
OnoreHeTHIeCKuit

3aKOH.

[TponBUHYTHIN YpOBEHB: 00OCHOBBIBATH 3HAYECHHE
OMOTeHEeTHYECKOT0 3aKOHa

HETPSIMOTO TIOCTAIMOPHUOHATIBHOTO Pa3BUTHSI Op-
raan3ma. opMyITupoBaTh OMOTEHETHYECKHIA
3aKOH, MOSICHSISI €70 3HAUEHUE




3aKOHOMEPHOCTU
HacJIeJOBaHUs
MPU3HAKOB, YCTAHOB-
neHHwle I'. MenaeneM.
MonorubpunHoe
CKpeIyBaHue. 3aKOH
YHUCTOTHI TAMET.
Jom.3am.§. 3.5,

BasucHslll ypoBeHb:

3HaTh FT€HETUYECKUE TEPMHUHBI U TIOHATHS, 3aKOHbI
HacJIeJCTBEHHOCTH. Y METh padoTaTh TEPMHUHAMH,
TEKCTOM

yueOHuKa, [1011p30BaThC KOMIIBIOTEPHBIM
HCTOYHHUKOM MH(pOpManum.

[IpogBUHYTEIN ypOBEHb: 00OCHOBHIBATH
MIPaKTHYECKOE 3HAUCHNE TPUMEHEHHS METOa

PenpoykTHBHBIIA: 1aBaTh ONPEICIICHHS
TEPMHUHAM.

IIponyKTUBHBIN:

XapaKTepU30BaTh 3aKOHBI HACTIEICTBEHHOCTH.
OOBSACHATH B3aMMOCBSI3b T€HOTHIIA U
(heHOTUIITYECKUX IPU3HAKOB OPTraHU3MOB,
MIPaKTHYECKOe 3HAUCHHE IIPIMEHEHNS METOIa
aHAJIM3UPYIOIIETO CKpeInBaHus. PemaTs

VYpoxk usydenus
HOBOT'O MaTepHaa.

JIeKIus, 0ecena

29 3.3 BBIY4YHTb TEPMHHBI AQHAIM3UPYIOLIETO CKPEIUBAHUS. 3a[ja4M Ha HETIOJTHOE JOMHUHUPOBAHUE U
YMeTs pemarts 3a1a41 Ha HEMOITHOE aHaJIM3HPYIOILEe CKPEIINBaHUE
JIOMUHHPOBAHUE U aHATU3UPYIOIee CKPEIIMBaHUe. | YMETh 3allUChIBATh CXEMBI CKPEIUBaHus,
VYri1yOneHHbIH ypOBeHb: 3HATh U OOBICHSITH peIaTh 3J1eMeHTapHbII e HeTHYeCKUe 3a/1a4H.
B3aUMOCBSI3b TE€HOTHIA U (PEHOTUITHYECKUX
MIPU3HAKOB OPTaHU3MOB.
TepMHHBI: HENOJIHOE TOMUHHUPOBaHUE, (PEHOTHII,
TEHOTHII, aHATM3HPYIOLIee CKPELBAHNE
Henonnoe basucHblil ypoBeHb: 3HaTh TEHETUUECKUE TEPMUHBI | PenponykTHUBHBII: KomOuHMpOBaHHEIH JeKIs, Oecena
JIOMUHHUPOBAHUE. U TIOHSATHS, 3aKOHBI JlaBaTh ONpPEICICHUSL YPOK.
I'enorun u ¢peroTHI. HacieacTBeHHOCTH. OOBSICHSTH, 4TO TEpPMUHAM.
Hom.3an.§. 3.6, SIBIISIETCSL MaTepUAJIbHBIM HOCHUTEJIEM IIpoayKTUBHBIH:
30 3.4 BBIY4YHTbh TEPMUHBI HACJIeICTBEHHOCTH. IMeTh npescTaBieHue o XapaKTepu30BaTh 3a-
HE3aBHUCHMOM HacJieI0BaHUH NTPU3HAKOB. KOHBI HAaCJIeICTBEHHOCTH. PacKpbIBaTh
[IpoaBUHYTHIM ypOBEHb: yMETh PEIIaTh 33/1a4 HA | CYIIHOCTH 3aKOHA HE3aBHCHMOT'O HacJle0BaHHS
JUTHOPHIHOE CKPELIBAaHNUE. HPU3HAKOB
JurubpunHoe ba3ucHblll ypOBEHb: 3HaTh 3aKOHBI PenponyxTuBHbI: Ypok usyueHus JeKIs, 6ecena
CKpeIIMBaHHUE. HACJIeICTBEHHOCTH, CYIIIHOCTh 3aKOHA JTaBaTh OTIPEEITICHUS HOBOTO MaTepuana.
Hom.3an.§. 3.7, T. Moprana; 060CHOBBIBaTh OMOJIOTHIECKOE TEPMHUHAM.
BBIYYHUTH TEPMHUHBI, 3HaYEHHUE MIEPEKPEcTa XPOMOCOM. [IpomyKTHUBHBII: XapaKTEpHU30BaTh CYIITHOCTh
YMETBh ITACATh [IponBUHYTHIN YPOBEHB: 00OCHOBBIBATH MeXaHU3M | 3akoHa T. MopraHna. OOBSCHSITh MEXaHNU3M
31 35 JTUTrHOp.CKpeT. CIETJICHHOTO HACJIE0BAaHMs MPU3HAKOB, HA3BIBATh | CLETUICHHOTO HACIEIOBAHUS

€ro NPUYHMHBI (KOHBIOTALNS, TIEPEKPECT XPOMOCOM).

Hmeth MpeACTAaBJICHUE O 3HAYCHUUN COCTABJICHUA
TCHCTUYCCKHUX KapT YCIIOBCKaA

TIPU3HAKOB, HA3bIBATh €TO IIPUYNHBI
(KoHBIOTAIMS, TIEPEKPECT XPOMOCOM), oOparas
BHHMaHHE Ha OMOJIOTHYECKOe 3HAUCHHUE
NepeKpecTa XpoOMOCOM




3aKOHEBI
HACJIEICTBCHHOCTH,
HUMETh MPEICTaB-
JIEHUE O Pa3INYHBIX
BUJIaX B3aNMMOJIEUCTBUS

basucHblil ypoBeHb: 3HATh 3aKOHBI
HACJIEICTBEHHOCTH, UMETh IIPEJICTaB-

JIEHUE O PA3JIUYHBIX BUAaX B3aUMOJACHUCTBUS
HeaJJIeNbHBIX TeHOB. [IpOIBUHYTHIN YPOBEHb:
YMETb pemaTth 3a1a4 Ha pa3IngHoOro BUIA

PenpoaykTuBHbIf:

Ha3bIBaTh BUJIBI

B3aUMOJIEHCTBHUS HeaJlIeNbHBIX T€HOB.
IIpoayKTHUBHBI:

XapaKTepU30BaTh 3aKOHBI HACIEICTBEHHOCTH,

VYpoxk usydenus
HOBOT'O MaTepuana.

JIeKIus, 0ecena

32 3.6 HeaJJIeTIbHBIX T€HOB. B3aNMOJICHCTBYS HEAJUICIIbHBIX T€HOB. BU/IBI B3aNMOJICHCTBHS HEANJIEIbHBIX TEHOB.
Jom.3am.§. 3.8, TepMmuHBL: Pemrarts 3amaun Ha B3aNMOIENCTBYS HEAIIIEIb-
perieHue 3aaaq KonomunmnpoBanue, KOMILIEMEHTAPHOCTD, HBIX TEHOB
3MUCTAa3, TOTUMEPHS, INICHOTPOIIHSL.
CrermieHHOE BasucHsIit ypoBeHb: 3HaTh TPYIIIHI PenpomyKTHBHBII: AaBaTh ONIPEACIICHUS Ypok n3yueHns neknus, becena
HacJeI0BaHUE XPOMOCOM (2yTOCOMBI 1 TIOJIOBBIE TepMuHaM. Ha3pIBaTh rpymmmer XpoMocoM. HOBOT'O Marepuara.
MPU3HAKOB. XPOMOCOMBI). 3HaTh MEXaHU3M Ha- [IponyKTHBHBIH: XapaKTepH30BaATH
3akon T. Moprasa. CJIeI0BaHMS IPU3HAKOB, CIIEIUICHHBIX C ITOJIOM. TPYIITBI XPOMOCOM (ayTOCOMBI U TTOJIOBBIE
Hom.3ax.§. 3.8, [IpoaBUHYTHIN ypOBEHB: IPUBOIUTH IPUMEPHI XPOMOCOMBI); MEXaHH3M HACIICAOBAHUS
33 3.7 BBIYYUTH TEPMHUHBI MIPU3HAKOB, CIETUICHHBIX C TIOJIOM. YMETh PeIaTh MIPU3HAKOB, CIEIUICHHBIX ¢ TToJIoM. [IpuBoanTh
3a[]auy Ha CLEIUICHHOE C I10JIOM HacJeI0BaHue HPUMEpPHI IPU3HAKOB, CLETICHHBIX C MOJIOM.
PermmaTs 331241 Ha CLIEIUICHHOE C TIOJIOM
HacJe0BaHNe
BzaumogpeiictBue Ba3sucHblil ypoBeHb: PenponyxTuBHbI: KombOunupoBaHHBIH CEMHHAp
T€HOB. 3HATh ONpe/ieNIeHNe HACIIeICTBEHHOCTH U JIaBaTh OTPEEIICHUS YPOK.
Jom.3an.§. 3.9, coo0- HW3MEHYMBOCTH; 00OCHOBBIBAThH BIIUSHUE T€HOTHIIA TEPMHUHAM.
menne «HacnencTBen- | u ycnoBuii cpeasl Ha popMupoBaHue (HEHOTHUIIA. [ponykTrBHSBIA:
HbIE 3200JICBaHuUs [TponBHHYTHII yPOBEHB: IMETH MPECTaBICHUE O XapaKTepHU30BaTh CBOWCTBA KHUBBIX OPTaHU3MOB!
34 |38 YeJIOBEKa», yMETh HOpME peakiiy (ee mpeesiax) OpraHu3Ma Ha BHEII- | HACJIECTBEHHOCTh M N3MEHUYMBOCTh; OOBSICHATh

OOBSICHSTE TUIIBI
B3aHMOHCﬁCTBHH T'CHOB

HUC YCJIOBUA

BO3JICHCTBHE T€HOTHIA 1 YCIOBHI Cpe/ibl HA
(dopmupoBanue GpeHOTHIIA. XapaKTepH30BaTh
HOPMY peaKLUi OpraHu3Ma Ha BHEIIHUE
yCIIOBHS




I'enernka nona. BazucHslit ypoBeHb: 3HaTH (HYOPMBI PenpoaykTuBHbIf: KomO61HnpoBaHHbIiH CEeMHUHap
CuenieHHOE HU3MEHUUBOCTH; BBIJIEJIATH OCHOBHEIE JlaBaTh ONpeeIeHUsS] YPOK.
C MOJIOM HACJIEJIOBAHUE. | Pa3IUYUs MEXKTY MOANDHUKAUIMHU TepMuHaM. Ha3bIBaTh BUIBI MyTaIuii;
Jom.3an.§. 3.10, U MyTalUsIMU. 3HaTh BUJBI MyTaluii; (bakTOpBbI, CIOCOOHBIE BBI3BATH YBEINUCHUE
BBIyYUTh TEPMUHBI, (hakTOpBI, CIOCOOHBIE BBI3BATH YBEIIMUCHNE YaCTOTHI MyTallUi.
MOATOTOBUTHCS K YacTOThl MyTalUil. [IpomyKTHUBHEII: XapaKTepHU30BaTh (op-
MPOBEPOYHOI paboTe ITponBuHYTHII yPOBEHB: IPOBOANTH MBI H3MEHUYNBOCTH; BBIACIIATE OCHOBHBIC
35 |39 CPaBHHUTEIBHYIO XapaKTEPUCTUKY MyTaIui pazIHauns MEKy MOTU(UKanusIMU 1
pa3nuuHbIX BUIOB. OOOCHOBBIBATH OMOJIOTHYIECKYIO | MYTAIMSMM; IEPEUHCIIATH BHIBI MYyTALHH,
POJIb MyTaIHii. (haKkTOPBI, CIOCOOHBIE BBI3BATH YBEINUCHHUE
TepMuHbI: nenenus, UHBEPCHUs, peayIUTUKaINs, 4acToThl MyTanuii. OO0CHOBBIBATh
MOJIUIIIIONANS, KOJXHUINUH, MyTareHsl. OMOJIOTHYECcKYIO posib MyTauui. [IpuBouTh
IpUMEpbI H3MEHYMBOCTH, HACTIEICTBEHHOCTH U
HPUCHOCOOIICHHOCTH PACTEHUH U JKUBOTHBIX K
cpenie oOouTaHus
MoaundukaronHas BasucHblll ypOBEHb: 3HaTh, YTO Ta- PenponykTuBHbIN: 1aBaTh OIPEACICHUS YPOK KOHTpOJIS CeMmuHap,
WzmenanBocth. Hopma | koe cenekis, ee 3a1a4n 1 3HaUCHHE. TepMuHaM. Ha3pIBaTh IEHTPHI IPOMCXOKACHNS | 3HAHUM. CaMOCTOSTENbH
peaKIyy. O60CHOBBIBATh OOIIIEOHOIOTNIECKHE KyJIbTYpHBIX pacTeHUH. [IpoayKTHBHBIH: as pabora
Hom.3ax.§. 3.11, yuute | CBOICTBa, JiexKalUE B OCHOBE BO3- XapaKTepU30BaTh 3a7a4d U 3HAUEHUE CEJEKLIUU.
36 |3.10 TEPMUHBI, HUKHOBEHUS HOBBIX COPTOB KYJIbTYPHBIX pacTeHnil | OOBSCHATH 00I11€0M0IOrIIecKie CBONHCTRA,
XapaKTePUCTHKY 1 TIOPOJ )KUBOTHBIX. / Jexalme
N3MEHYHBOCTH
MyTranuoHHas IporBuHYTHIH YpOBEHb: 0OOCHOBBIBATh COBITA/ICHHE B OCHOBE BOSHMKHOBEHHS HOBBIX COPTOB KyJIBTYPHBIX | YPOK HU3ydeHHUs JeKIs, 6ecena
U3MEHYUBOCTD. LIEHTPOB IPOHUCXOKICHUS KyJIBTYPHBIX PaCTEHHI ¢ PacTeHHI1 ¥ TOPOJT JKUBOTHBIX; PHUBOUTE IIPHMEPBI HOBOTO MaTepuana.
Howm. 3an.§. 3.12., MECTaMH PACTIONIOKEHHS BEJTMKUX JIPEBHUX WCTIONF30BaHMS YUEHBIMH B CENIEKIIMOHHOM paboTe
YUUTB BUJIBI MyTaIHH LIWBITM3ALMIN; TIPUBOIMTH MPHMEPBI HCTIONE30BAHFIS 3aKOHA TOMOJIOTHYECKHX PSIIOB HACTIEICTBEHHON
37 |311 CooOmenne YUEHBIMH B CEJIEKIIMOHHOH paboTe 3aKOHa To- M3MEHUMBOCTH; OOBSICHATH COBITA/ICHHE [ICHTPOB
«Pabotsr MOJIOTHYECKHUX PSIZIOB HACTISICTBEHHON N3MEHYMBOCTH | TIPOMCXOXKIEHHS KYJIBTYPHBIX PAaCTEHHI C MECTAMH
H. U. BaBunosa» PAcCTIONIOKEHNS] BEJIMKHX IPEBHUX LIMBIIIM3ALIHIA
OCHOBBI CENEKIHH. basucHblii ypoBeHSb: PenponykTuBHBIH: KomO6nHMpoBaHHBIH becena,
Pabotsl 3HaTh OCHOBHBIC JIaBaTh OPE/ICTICHYS YPOK. CeMHHap
H. Y. BaBuiosa [Jom. METOIBI CENICKIINN; OOOCHOBBIBATH TepMUHaM. HazbIBaTh OCHOBHBIE METOIIBI
3a1.§. 3.13. BUIbI THOPHIM3AIIHH, SIBJICHHE TeTe- CEJIEKIINN; BAJIHI THOPHIM3ALIHH.
coo0mI. po3swuca. TTpomyKTHBHBIIA:
38 3.12 «OCHOBHBIE IIpoBuHYTHIN ypOBEHB: XapaKTepr30BaTh OC-
METOJIBI Ce- HMETh HOBHBIE METO/IbI CETICKIIVH, BUIBI THO-
JEKIUI TIPEZICTABIICHHE O METOJIHKE, TT03BO- PUIM3ALINY, SBJICHUE [ETEPO3HCa; 3HATH

JISTFOLLIEH MPEOIONETh CTEPIIIBHOCTH MEKBHJIOBBIX
(MEKpOIOBBIX) THOPUIOB. [ IpMBOIUTH PUMEPBI CETICKI-
OHHBIX PaboT

METOIIKY, [O3BOJISFOLLLYO TIPEOIONIETh CTEPHIILHOCTD
MEKBHJIOBBIX (ME&KPOZIOBBIX) THOpHIOB. I IprBoauTh
TIPUMEPBI CEJIEKLIIMOHHBIX padoT




OCHOBHBIE METO/IBI BasucHbli1 ypoBeHsb: PenponykTuBHBIH: KomO61HnpoBaHHbIiH Becena,
CEJIeKLIUM PaCTEHUH, 3HaTh OMOJIOTMYECKYIO CYIIHOCTh MeHo03a, JIaBaTh OTPE/ICTICHIS YPOK. CeMHHap
JKUBOTHBIX OIUIOZIOTBOPEHNS, 3a/1auH cenieKimy. OOOCHOBBIBATh TEepPMUHAM.
U MUKPOOPTaHU3MOB. BHHMaHHE COBPEMEHHBIX YUEHBIX K TeHETHYECKHM [pomyKTUBHBII:
Howm. 3an.§. 3.14. HCCIICTIOBAHHSIM. XapaKTepI30BaTh OMOJIOTIHECKYFO CYIITHOCTB Metio3a,
TIOATOTOBHUTHCS IpomBrHYTHIi ypOBEHb: 000CHOBBIBATH HCTIONB30BAHNAE | OIUIONOTBOPEHIIS, 33/1aUH CETIEKIIHH; 3HATH 3aKOHBI
39 1313 K KOHTPOJIBHO- YUCHBIMH B CEJIEKIIMOHHON paboTe 3aKOHa To- HACIIENICTBEHHOCTH, TIPHCITOCOOIEHHOCTD OPTaHI3MOB
00o0IIaroIIe- MOJIOTHYECKUX PSZIOB HACTICICTBEHHOH H3MEHIMBOCTL K cpezie oouraryst. OOBSCHATH CyTh HCTIOB30BAHFI
MY YPOKY YMeTh pelars 3a1a4u YUEHBIMH B CEJICKITMOHHOM paboTe 3aK0Ha
TOMOJIOTHHMECKUX PSIIOB HACTIEICTBEHHOM
3MeHYMBOCTH. Permats 3aaun
O6o0I1eHre 1 KOHTpolb | basucHsblii ypoBeHb: 3HaTh OCHOBHYIO PenponykTuBHbIN: 1aBaTh OIPEACICHUS KontpomnsHo- KontponbHas
0 TeMe CHUCTEMATHYECKYIO SIMHUITY B OHOJIOTUH, TepMuHaM. Ha3bIBaTh KpUTEPHUHU BHIA. 0000IIaroIIHH pabota
«OpraamMeHHBIH OTIpEe/IeNICHUE TIOHATHS «BHI». [TponyKTHBHBIH: XapaKTepU30BaTh OCHOBHYIO YPOK
YPOBEHB OpraHM3aIN Omnpenensts CHCTEMATHIECKYIO CANHHUILY
JKHABOTOY. Kkputepuu Buna (Mopdo- B Omororun, Kputepun Buaa (Mop¢oio-
JIOTHYECKUH, (PU3NOIOTHUCCKHUI, TCHETHIECKUH, THYECCKUH, (PU3HOIIOTHYECKHUN, TeHETHICCKHUIH,
40 | 3.14 9KOJIOTHYECKUH, TeoTpapIeCKIi, HCTOPUIECKUHN). | IKOJIOTHYECKHH, TeorpaduecKui,
[TponBUHYTHINH YPOBEHB: 00OCHOBEIBATH ncropuyeckuii). PackpsiBate Onosiormyeckue
OMOJIOrMYeCKUE MEXaHNU3MBbI, TPEISTCTBYIOLIHIE MEXaHH3MBI, IPEISTCTRYIONINE 0OMEHY TeHOB
00MeHy I'eHOB MKy BUAAMH, OOBSCHSIS IPUYMHY | MEXAY BUIAMH, OOBSICHSISI IPUUIKMHY TOTO, YTO
TOTO, YTO MEXBHU/IOBbIE THOPH/IbI, KAK TIPABHJIO, MEXBHIOBbIE THOPHU/IBI, KaK MTPaBUIIO,
OeCIIOTHEL. 0eCIIO/HBI
TepMuHBIL: BUJ, KpUTEPUHU BUJA, apeall.
I'maBa 4. ITony190MOHHO-BH/I0BOI1 YPOBeHb (2 yaca)
Bun. Kputepuu Buga. BasucHBIN ypoBeHb: MOMyNIAIUSI — 3TO popma PenpongykTuBHBIN: Ypok uzyueHus JeKIs, Oecena
Howm. 3an. §.4.1,4.3 CYIIIECTBOBAHMSI BUJIA ¥ €JIMHUIIA DBOJIIOLIMHU. 3HATh | JaBaTh OTNPEICICHUS HOBOT'O MaTepuara.
BBIYYUTh TEPMUHBI. AJIEMEHTAPHYIO €IMHUILY 3BOIOIUH (TIOMYIALNI0), | TePMHHAM.
000CHOBBIBATH POJIb MOMYIISALNI B 9KOJIOTHUECKUX | IIpoayKTHBHBINH:
cucteMax. DKOJIOTHS HOMYJIIIUNA: CTPYKTypa H XapaKTepHU30BATh AIEMEHTAPHYIO SIMHUILY
JIMHAMUKA YHUCJIEHHOCTU SBOJIOIUH (TIOMYJISINIO ), 0O0CHOBBIBATH POJIh
41 |41 [IpoBOINTH CPaBHUTEIBHYIO XapaKTEPUCTUKY TIOITYJISIIIMNA B 3KOJIOTHIECKUX cucTeMax. I1po-

OPraHU3MEHHOIO U MOIYJISHOHHO-BUI0BOrO
YPOBHEHN OpraHU3aly >KUBOM IPUPOIBL.
IIpoaBHUHYTHIN ypOBEHB: 3HATh XapaKTEPUCTUKU
HOMYJISILIMOHHO-BUA0BOTO YPOBHS OpraHU3aINH
KHUBOH! MPUPOBI

BOJINTH CPAaBHUTEIILHYIO XapaKTEPUCTHKY
OPraHU3MEHHOTO U NOIYJISILIMOHHO-BUI0BOTO
YPOBHEH OpraHu3aIiy >KUBOU PUPOJIbI




IMomynsauus. TepmuHBI: OHOIIEHO3, 3001IEHO3, (PUTOLEHO3, PenpoaykTuBHbIf: KomOuHnpoBanHelii | cemuHap
Howm. 3ax. §. 4.2 MHUKPOILIEHO3, MUKOIIEHO3, SKOCHCTEM, JlaBaTh ONpeeIeHUsS] YPOK.
ouoreoreHo3, brocdepa. TepMuHAM. Ha3bIBaTh MpUpOHBIC CO-
BasucHbIl ypoBeHb: obmiectBa. [lepeunciiaTh SIEMEHTHI FKOTOTIA,
3HATh MPUPOIHBIE COOOIIECTBA, X OCHOBHEIC 6noTona u 6uoreoneHo3a. [IpoTyKTHBHBIH:
CBOICTBA U 3a/1a9H, BaXKHEHUIIINE KOMIIOHEHTBHI XapaKTepHU30BaTh IPUPOAHBIE COOOIECTBA, HX
9KOCHCTEM U MX KJIacCH(UKANNIO; OOBACHITh POJIb | OCHOBHBIC CBOWCTBA M 3a/1aul; IEPEIHUCIIATD
42 4.2 PETyNATOPOB B MOJIEPKAHUN YCTOHUMBOCTH KO- | BaKHEHIIMe KOMIIOHEHTHI SKOCUCTEM M HX
cUCTeMBI. 3HATh IpaHUIBI OnoreorneHo3a. MiMers KIIacCU(UKAIIIIO; POIIb PETYISTOPOB B
MIPEACTABICHNE O COBOKYITHOCTH MPUPOJHBIX MOJ/Iep>KaHAN YCTOWYNBOCTH S3KOCHCTEMBI.
skocucreM 3emitn (Ouocdepe). [IpoaBUHYTHIH [IpoBOANUTH CPaBHUTENIBLHYIO XapaKTEPUCTUKY
YPOBEHb: POBOJIUTH CPABHUTEILHYIO CO00I1IeCTBa, IKOCUCTEMBI, OHOTeOLIEeHO3a.
XapaKTepUCTUKY COOOIECTBA, IKOCUCTEMBI, IIpuBOAUTE IpUMEPHI ECTECTBEHHBIX U
OuoreoreHo3a UCKYCCTBEHHBIX COOOLIECTB
I'naBa 5. IxocucTeMHBbIi ypoBeHb (5 4acoB)
CoobmiecTBo, TepmunbI: PenpomyKTHBHBII: AaBAaTh ONPEACIICHUS KomOuHMpoBaHH | cemmuHap
JKOCUCTEMA, BUJIOBOH COCTaB, aBTOTPOQBI, reTepoTpOdbI, TepMuHaM. Ha3plBaTh IpymIibl OpraHu3MoB, BIi1 YPOK.
buoreoneHnos. MPOAYLEHTHI, KOHCYMEHTBI, PEYLIEHTEI, APYCHI, COCTABIISIOMINE TPODUUECKYIO CTPYKTYPY
Howm. 3an. §. 5.1 yuuts | penkue BUIBI, BUABI JOMUHAHTHBIE, MHUIEBAS 1IEMb, | COOOIIECTBA; MEPEUUCISATH CBSI3U B 9KOCUCTEMAX
TEPMUHEI, BOIIPOCHI MUIIEBAsi CETh, TPOYUUECKHI YyPOBEHB (TeppuTopuanbHbIe,
naparpadga ba3zucHslii ypoBEHb: MHIIEBHIC, MEKIIOMYIALHOHHBIE).
3HaTh Mopdo- IIpomyKTHUBHBIIL:
JIOTHYECKYIO U IIPOCTPAHCTBEHHYIO XapakTepru30BaTh MOP(OIIOTHIECKYIO U
43 5.1 CTPYKTYpPY COOOIIECTBa; 3HaUCHUE BHOBOTO MIPOCTPAHCTBEHHYIO CTPYKTYPY COOOIIIECTBa;
Ppa3HO00pa3usl KaK MOKa3aTelsl COCTOSHUS 3HaYCHUE BUJOBOTO Pa3HOOOpa3ys Kak IMoKa3aTess
coo01ecTBa; TpOYUIECKYIO CTPYKTYPY COCTOSIHUSI COOOIIECTBa; TPOHUECKYIO CTPYKTYPY
coo0IecTBa 1 KJIaCCU(HUKALINIO TPYIIT OPTaHH3- coo0IecTBa U KIacCH(UKALUIO TPYII OPTaHU3MOB,
MOB, HaXO/ISIIIUXCSL HA Pa3HbIX TPOQUIecKux HaXOJSIIIUXCS HA PA3HBIX TPOPUUECKHUX YPOBHSIX.
YPOBHSIX. OOBACHATH POJIb PACTEHHI KaK HAYaJILHOTO 3BEHA B
IIpoaBUHYTHINH YpOBEHB: TUIIEBOH 1IENH, MPUCTIOCO0ICHHOCTh OPTaHU3MOB K
HMMETb IPEACTaBICHUE O CBSI3U OMOTeOIIEHO30B C JKU3HH B cooOmecTBax. IIpuBoauTh IpUMEPHI
reorpaduecKoi 30HaTbHOCTHIO (cocTaBisATh) Hemnei MuTaHus
CocraB 1 CTpyKTypa BasucHBIi ypoBeHb: 3HATH OOIIYI0 XapaKTEPUCTHKY | PenpomyKTHBHBIN: JaBaTh ONpPEAeTICHNS TEPMUHAM. KombunupoBanH | cemuHap
coo0IecTBa. KPYTrOBOPOTa BEILECTB B IPUPOJIE, €TI0 3HAYCHHUE, HazpiBaTh ypoBHM OpraHu3alMy >KUBOM IPUPOBL, BIi1 YPOK.
Jom. 3an. §. 5.2, MOCIECTBHS HApYIIEHUs] KpYTOBOPOTA BELIECTB B OUOTEHHBIE IIEMEHTBI, ONOT€OXUMHIECKHE IUKIIBI.
44 59 BBIYy4YHUTb TEPMHUHBL., 6uocdepe. [IpoaBuHyTHIN ypoBeHb: 000CHOBBIBaTh | [IpOMyKTHBHBINA: XapakTepH30BaTh OCOOEHHOCTH

OTBEYaTh Ha BOIIPOCHI
naparpada

POJIb KUBBIX OPIraHU3MOB B INOAACPKAHNU
KpyroBopotra OHOreHHBIX JJIIEMEHTOB

KPYroBOpOTa BEILIECTB B MPUPOJE, €r0 3HAUCHHE,
MOCJICACTBHS HAPYILCHHSI KPYTOBOPOTA BEILECTB B
6uocdepe; 0OBICHSATH POJIb )KUBBIX OPraHU3MOB B
MOJICPIKaHIH KPYTOBOPOTa OHOTCHHBIX JIECMEHTOB




IToToxu BCIICCTBA U

BasucHslll ypoBeHb:

PenpoaykTuBHbIf:

VYpoxk usydenus

JIeKIus, 0ecena

SHEpPruu 3HaTh XapaKTEPUCTUKY MTOTOKOB SHEPTUU U JlaBaTh ONpeeIeHUsS] HOBOTO
B DKOCHUCTEME. BEIIECTBA B IKOCUCTEMAX, KONNYECTBEHHBIX TepMuHaM. Ha3bIBaTh rpymniel OpraHu3MoB, MaTepHaa.
Jom. 3an. §. 5.3 U3MEHEHUH SHEPIUu B IIpoIiecce NepeHoca ee mo COCTaBJISIIOIINX TPOPUIECKYIO CTPYKTYPY
IIUIIEBBIM IICTISM. cooO1ecTna.
IIponBHUHYTHIN YPOBEHD: IIponyKkTHBHBII:
45 5.3 3HATh XapaKTEPUCTUKY MUPAMUJI YACICHHOCTH H XapaKTepU30BaTh IIOTOKH SHEPTUH U BEIIECTBA B
6nomaccel. OGOCHOBBIBATh HENIPEPHIBHBIN IPUTOK | SKOCHCTEMAaX, KOJINYECTBEHHBIC H3MEHEHHS SHEPTUH
BEIIECTB U3BHE KaK HEOOXOMMOE YCIIOBHE B TIPOIIECCE TIEPEHOCA €€ M0 MUIIEBBIM IIETISIM,
(YHKIIMOHNPOBAHUS 9KOCHCTEMBI MTUPaMUABI YUCICHHOCTH U OMOMAcCCHI.
OOGOCHOBBIBATH HEMPEPHIBHBII IIPUTOK BEIIECTB M3BHE
KaK He00X0JuMoe YCIIOBUE (DYHKIIMOHUPOBAHMS
sxocucteMbl. COCTaBIIATh OCIIU ITUTaHUA
IIpoaykTHBHOCTD TepMHHBL: IPOAYKTUBHOCTD, IPOLYyKLUS PenponyxTuBHbIN: KomOunHupoBaHH | cemuHap
cooOrecTsa. MepBUYHAs, BTOPUYHAs, IbIXaHHE. JlaBatb onpezeneHust TepMUHAM «OUOJIOTHYECKast BIi1 YPOK.
Jom. 3an. §. 5.4 basucHslil ypOBEHb: IIPOAYKTUBHOCTbY, «IIEPBUYHAS IIPOYKTUBHOCTbY, ,
46 5.4 BOIIPOCHI, YIHTb 3HaTh NOHATHE OMOJIOTHYECKAs TPOAYKTHBHOCTD «UHCTAs POIYKIMS», «JbIXaHUE».
TEPMHHBI. NIepBUYHAs M BTOPUYIHAS IPOAYKTHBHOCTD «BTOPUYHAS NIPOLYKTHBHOCTBY
IMoaroroButhes K
CJIOBAPHOMY AMKTaHTY
Camopa3Butne TepMuHBL: cykueccus. PenponyxTuBHbI: KombuuupoBaHH | ceMHHap
9KOCHUCTEM. Ba3ucHblil ypoBeHb: JIaBaThb ONPEACIICHUS BIil YPOK.
Jom. 3am. §. 5.5 3HATh XapaKTEPUCTUKY IKOJIOTUIECKON CYKIIeCCHUH, | TepMuUHaM. Ha3biBaTh BUIIbI OMOTE€OIICHO30B;
€€ IpUPOJBbI U MEXAaHU3MOB, CTaHI/If/'I CYKII€CCUumn MEPEUYUCIATD OXPAHHBIE MEPOTIPUATHSA T10
(mepBUYHas, BTOpUYHAA); COXPaHEHUIO IKOCUCTEM.
000CHOBBIBAaTh 3HAUCHHUE CYKIIECCHU. IIponyKTUBHBIN:
Haxoaute cxoncTBa U pa3nnyus B XapaKTepHU30BaTh KO-
47 55 (YHKIIMOHWPOBAHNH Ha3eMHBIX U BOIHBIX JIOTUYECKYIO CYKIIECCHIO, €€ TIPUPOLY M MEXaHU3MBI,

9KOCHCTEM.
IIpoaBUHYTHIN ypOBEHB!

HMETH NpeZicTaBlIeHne 00 00IeM AbIXaHu!
coobuiecTBa

CTaIM¥ CYKIECCUH (TIEpBUYHYIO, BTOPHYHYIO);
000CHOBBIBAaThH 3HAUCHHE CYKLIECCUH. BbInensaTs
CXOJICTBA U Pa3IN4us B (QyHKIIMOHUPOBAHUN
Ha3eMHBIX U BOJIHBIX 9KocHcTeM. J{aBaTh
XapaKTePUCTUKY AEATEIFHOCTH YeJOBEKa KaK
OJTHOMY U3 PETyIHPYIONHX (PaKTOPOB B
9KOJIOTHYECKHX CHCTEMaxX

I'nasa 6. . buocepHslii ypoBeHb

(3 uyaca)




Cpen obpasyromias

Tepmunsr: 6uocdepa, ousa, cpena OOUTaHUS.

PCHpO,Z[yKTI/IBHBIfIZ JaBaThb OIPECACICHUSA

VYpoxk usydenus

JIeKIus, 0ecena

JIeSITeTLHOCTD bBazucHeIil ypoBeHb: 3HATH CPe/Ib TepMuHaM. Ha3bpIBaTh cpeibl )KU3HU JKUBBIX HOBOTO
OpraHU3MOB. YKM3HH )KUBBIX OPraHU3MOB; 0COOCHHOCTH, OpraHu3MOB; ()aAMHJIMU YYEHBIX, PA0OTABILHX B Marepuara.
Jowm. 3ax. §.6.1, 6.2 XapaKTepHU3yIOIIKe pa3IUIHbIe CPeJIbl )KU3HM; 00JacTH u3y4eHust Onocdepsl.
TIPUCIIOCOOIEHHNS KUBBIX OPTaHU3MOB K JKH3HU B ITpoyKTHBHBIN: XapaKTEpU30BaTh CPEIbl OOUTAHUS
OTIPEAEIIEHHOI cpeze, KOTOPhIE BHIPAOOTAINCH B OPraHU3MOB, OCOOCHHOCTH Pa3IMYHBIX CPEJl )KU3HH,
48 6.1 HpOLECCE DBONIOLMM; TPAHMIIEL M CBOWCTBA HPHCIOCOONEHHS JKHBBIX OPTAHU3MOB K JKH3HH B O
o6rocdepsr. pa3nenéHHoi cpene, KOTOphIe BEIpaboTaich B
ITponBUHYTHII yPOBEHB: I€MOHCTPHPOBATh HA TIPOLIECCE 3BOJIFOLUH; 3HATH TPAHMIIBI U CBOHCTBA
KOHKPETHBIX IPIMEPax 0COOCHHOCTH 6noctepst. [IprBoauTE IPIMEPHI 0COOCHHOCTEH
MIPUCTIOCOOJICHNUS )KUBBIX OPraHU3MOB K JKH3HU B NPUCHOCOOJICHHUS KHUBBIX OPIraHM3MOB K KH3HU B
OIpe/IeNIEHHO cpene OIpEENICHHOM cpenie
BasucHbIi ypOBEeHb: 3HATh OCOOCHHOCTH PenponykTrBHBII: 1aBaTh ONPEAEIICHNS TEPMUHAM. KomOuHupoBaHH | ceMHHAp
Kpyrosopor semects B BO3/ICHCTBHS )KUBBIX OPIaHM3MOB Ha CpeLy Ha3zbiBaTh cpe/ibl )KM3HH )KUBBIX OPraHU3MOB. Bl YPOK.
Ouocepe. oOuTaHMs (MEXaHUUECKOTO BO3JCUCTBUS, GU3UKO- | [IpomyKTHBHBII: XapaKTepU30BaTh 0COOCHHOCTH
49 6.2 Howm. 32z, §. 6.3. XMMUYECKOTO U JIp.); IPUBOIUTH IPUMEPHI. BO3/ICHCTBYS )KUBBIX OPraHU3MOB Ha Cpely OOUTaHHUS
IloaroroBka k
KOHTPOJILHOM padore.
KontponsHo- IToHumath U 0OBACHATH TaKUE MOHATHUS, KaK PenponyxTuBHbIN: KontpossHo- KontponbHas
000011atoMInit ypoK o | OHOre0XMMUECKHI LUKII. JlaBaTh ONpe/eieHns TepMuHaM. Ha3sIBaTh obo01Iaromni pabota
teme «brocdepHsrit TepmuHbBI: OHOTEHHbBIE BEILIECTBA, MUKPOTPOQBHI, OMOTEHHBIE AIIEMEHTBI; IEPEYHCIISITh YPOK
YPOBEHb OpPraHU3aluk | MAaKpOTPOo(Bbl, MUKpPOdJIeMeHThI. ba3nucHsIit OUOTEOXNMHIECKHE IUKIIBI.
JKHBOTO) YPOBEHbB: [ponykTrBHSBIH:
3HaTh OOIIYI0 XapaKTEePUCTHKY KPyroBopoTa Be- XapaKTepru30BaTh 0COOEHHOCTH KPyroBOpOTa
50 6.3 IIECTB B MPUPOJIE, €TO 3HAUCHHE; BEILIECTB B IPHU-

MOCIIEJICTBHS HAPYIIIEHUS KPYTOBOPOTa BEIIECTB B
6uocdepe. [TpoABUHYTHIN yPOBEHB: 3HATH
OHOTECOXUMHUECKHE IIUKITBI a30Ta, YIIIepoia U
¢dochopa; 000CHOBBIBATH POJIb JKUBBIX OPIaHU3MOB
B MOJIEPKAHUN KPYTrOBOPOTa OMOTEHHBIX
*3JIEMEHTOB

pozie, ero 3HaueH¥e; NOCIIEACTBHS HApYILCHHS
KpPYTOBOPOTa BEIIECTB B Orocdepe;
OMOTeOXMMHYECKHE LUKIIbI a30Ta, YIIIepoaa 1
(bochopa; 00BACHATE POJIb )KUBBIX OPraHU3MOB B
MOA/ICPYKAHUH KPYrOBOPOTa OMOTEHHBIX 3JIEMEHTOB

I'maBa 7. OcHoBBI yueHusi 00 3BoJ1IOUMHU (9 4acoB)




PazBurue TepMUHBI: UIBMEHUMBOCTb, SBOJIOLMSL, €CTECTBEHHBIN PenponykTrBHBII: Ypok uzydeHust JeKIs, oecena
SBOJIFOLMOHHOTO otO0p, 60pH0a 3a CyIIEeCTBOBAHHE. JIaBaTh OMpeIeTICHUS HOBOTO
yuenus. Y.JlapBuH. BazucHblii ypoBeHb: TepmrHaMm. Haspisats (hamimim yaeHbIX- Marepuana.
3HaTh OCHOBHBIE MOJIoAeHNs Teopun Y. J{apBuHa; 9BOJTIOLMOHUCTOB; OCHOBHBIE MOJIOXKEHUS TeopuH Y.
Howm. 3an. §. 7.1 000CcHOBBIBATH poitb Y. JlapBrHA B pasBUTHI HapBuna.
SBOJIFOLIMOHHBIX HIei. CpaBHIBATH SBONFOIOHHBIC IIpomykTuBHBIIL:
51 71 Teopun Jlamapka u JlapBuHa, BBIIEIATH OCHOBHYIO XapaKTepU30BaTh OCHOBHBIE NOJIOKEHNS TeopuH Y.
3aciyry Y. lapeuna. [IponBuiHyTHI ypoBeHb: 3HaTh Hic- | JlapBuHa; 000CHOBBIBATh poitk Y. JlapBrHa B pasBUATHI
TOPUIO Pa3BUTHS SBOJIIOLIMOHHBIX UAEH SBOJIFOIMOHHBIX Hici. Beiemsts oliriee 1 pa3midHoe B
SBOJIOLMOHHBIX Teoprsix Jlamapka u [lapBrHa, Xxapakre-
pusys ocHOBHY!O 3aciyry Y. /lapeuHa
M3meHunBocTh TepMuHBL: I3MEHYMBOCTD HACIIEAACTBEHHAS], PenponykTuBHbIIA: KomOunmpoBanH | cemuHap
OpPraHI3MOB. HEHACJIC/ICTBEHHAST, TCHO(OH]T, TeHOTHIT, ()SHOTHIT. JIaBaTh OTIpEIeIICHHs TepMUHAM. HassBaTh BUITEI Bl YPOK.
Hom. 3an. §. 7.2 bazucHsli ypoBeHS: W3MEHUYMBOCTH.
3HATh OCHOBHYIO XapPaKTePHUCTUKY Pa3IMIHBIX BAIOB [IpomyKTHBHBIA: XapaKTepH30BATH BUIBI
52 1.2 M3MEHYMBOCTH (HEHACTIEICTBEHHOM, HACIIEICTBCHHOM), VBMEHYMBOCTH, HIX POJIb B SBOJIFOLMH; OOBSICHSTh, YTO
HX POJIM B 3BOJIIOLMN. VIMeTh pe/IcTaBiIeHk e O TaKoe reHO(OH 1 TIOMYJISLIK, OCTAHABIIHBASCH HA
renodonae nonyssuuy. [IpoBHHYTHI ypOBEHB: MeXaHM3MaXx, MPUBOJAIIMX K M3MEHEHHIO reHo(oH 1a
HMETB NPEJICTaBIIeHHE O Apeiie TeHOB
Boproa 3a TepmuHbL: PenponykrrBHBIIH: KomOunmpoBanH | ceMuHap
CYIIICCTBOBAHHE H €€ 0opr0a 3a CYIIeCTBOBAHNE, ECTECTBEHHEIH 0TOOD, JIABaTh OTpPEICTICHHS BIif YPOK.
(hopMBL TIPHACTIOCOOTICHHOCTB. TepmuHaM. HazbiBats (hopMbl GopBOBI
Howm. 3an. §. 7.4, bazucHsIi ypoBeHS: 3a CYIIIECTBOBAHHE,
53 73 BBIyYUTb TEPMUHBIL, 3HaTh MPUUMHY 03C, XapaKTePHUCTHKY OOpBOBI 32 IIpomyxTvBHBLA:
OTBEYaTh Ha CyIlecTBOBaHue, (PopMbI GOpPHOBI 3a CYITIECTBOBAHHE, XapaKTepH30BaTh POPMBI OOPHOBI 32 CYINECTBOBAHKE, POJTh
Borpocskl naparpacda. | [IpoaBuHyTHIH ypOBEHb: €CTEeCTBEHHOI0 0TO0pa 1 €ro (opMblL. CpaBHUBATH
00OCHOBBIBATH A/TANITAIMEIO KAK PE3YyJIHTAT ICHCTBHS CTaOWM3UPYFOIWIA 1 IBYDKYIIHE OTOOP.
€CTECTBEHHOT'0 0TOOPa, MPOUCXOIAIIIETO MO JIABJICHUEM
GOpBOBI 32 CYIIECTBOBAHUE
DopMbl TepMUHBL: CTAOMBITHPYFOIII OTOOP MBIDKYIIHI 0TOOp, | PerpomyKTBHBIH: KomOunupoBaHH | ceMHUHAp
€CTECTBEHHOTO ©CTECTBEHHBIH 0TOOp J1aBaTh ONpPEIETICHHS BIH YPOK.
orbopa. BazucHsbli ypoBeHS: TEpPMUHAM. , Ha3bIBaTh (JOPMBI €CTECTBEHHOT'O 0TOOpa
POJIb ECTECTBEHHOTO 0TOOPa 1 €ro (JOpMBI, IPHBOIUTH [prBOMTE IPUMEpBI AANTTALMN KaK pe3yJIbTraTa
Howm. 3an. §. 7.5, TIPAMEPBI, OOBSICHSITH PE3YJIBTATHI €CTECTBEHHOIO OTOOpA. | JICHCTBHSI €CTECTBEHHOT'O 0TOOPA, TIPOUCXOISIIIETO TION
54 4 3HAaTh TEPMUHBI, IpoBomKTE CpaBHEHNE CTAOITM3UPYIOLIETO 1 JiABIeHrieM OOpBOBI 32 CYIIIECTBOBAHHE
BOIIPOCHI K JIBIDKYILIETO 0TOOPA.
naparpady [poaBHHYTHIA yPOBEHD:

00OCHOBBIBATH AJIANTALIMIO KAK PE3yJIbTAT JCHCTBHS
€CTeCTBEHHOTO 0TO0PA,




M3onupyromue BazucHsbli ypoBeHS: PPENpPOIYKTUBHBII yPOBEHD: VYpok n3ydenus | nekuus, becena
MEXaHU3MBI. 3HaTh MOHSITHE 00 M30JIMPYFOIIMX MEXaHI3MaX 1 JIaBaTh ONPEIETICHUS HOBOTO
55 75 Hom. 3ax. §. 7.6 PETIPOIYKTUBHOM H30JIALIMM, HX POITHL TEPMHHAM., OOBSICHUT POJIb M30JIALIMY B BUIO0OPA30BAHUM | MaTepHuaa.
TepmunbL:
PENpPOYKTUBHAS W30JIALWSL, H30JIPYOILHE MEXaHU3MBL
Bunoo6pa3zoBanue. BasucHbIl ypoBeHb: PenpoaykTUBHEIN: 1aBaTh ONpeAeNeHNs VYpok n3zydenus | jekuus, decena
Howm. 3axn. §. 7.7 3HATh XapaKTEePUCTHKY MOHITUSL TepMuHaM. Ha3piBaTh OCHOBHBIE (hHOPMBI HOBOTO
IpouuTaTh . 7.6 «MHUKPOIBOJIOLHS», OCHOBHBIE (POPMBI BUI000pa30BaHusl. Marepuana.
BU1000pa30BaHs, IPUBOUTH NPUMEPHL. 3HATH IIpomyKTUBHBII: XapaKTepU30BaTh MPOLECC
¢dopmy 0TOOpa, KOTOPOMY PUHAIIICIKUT MHKPO3BOJIIOLIUH, €r0 OCHOBHBIE (hOPMBI;
pemaromnias poib B Iporeccax BUI000pa3oBaHusL. MIPUBOAUTH IPUMEPBL. JI0Ka3bIBaTh, YTO
[IponBHUHYTEINA ypOBEHB:! JBIDKYIIEMY OTOOPY MPHHAIIEKHT PEIIaronias
56 7.6 MPUBOANTH MIPUMEPHI PA3INYHBIX BUIOB PACTEHUH | pOJIb B Ipolieccax BUA000Pa30BAHUS, UTO
U )KMBOTHBIX, BO3HUKIIIKX B PE3YIbTATE HacJIeCTBEHHOCTh, N3MEHYHBOCTh, O0pH0a 3a
XPOMOCOMHBIX IEPECTPOEK CYIIECTBOBAHUE U €CTECTBEHHBIN OTOOD SABIAIOTCS
JBIDKYIIUMH CUJIAMU 3BOJIIOLUU. XapaKTepPU30BaTh
POJIb B BU000Pa30BaHUH Pa3IMYHBIX MEXaHU3MOB
U30JIALIH
Makpo3BoJronus. TepmuHBIL:, MUKPO3BOJIIOLKA. ba3uCHBII YPOBEHb: PenpoaykTuBHBII: 1aBaTh ONPEACICHUS TEPMUHAM. KombuuupoBaHH | ceMHHap
Jowm. 3ax. §. 7.8 3HaTh OCHOBHBIE (MaKpO3BOJTIOITHST, MUKPO3BOJIOITHS, BIH ypOK.
TaKCOHOMHMYECKHE IPYIIIBL, YTO TAKOE (unoreHeTHIECKHe PSIIbI)
MaKpO3BOJIIOLUS, JOKAa3aTEIbCTBA Ha3piBaTh OCHOBHBIE TAKCOHOMHYECKHE TPYTIIIBI,
MaKpO3IBOJIOIMHU. 3HATH MPOLECCHL, SBIAIONINECS MIPOLIECCHI, SBIIAIOIUECS IBIKYIIUMY CHIaMU
JBIDKYIIUME CUJIAMU MaKpodBOJONUK. I[IpoBOAUTE | MAaKpO3BOIIOLUH.
CpaBHEHHE MaKpO- ¥ MHUKPOIBOIIOLUH (BBIIEIATH IIpoayKTUBHBIN: XapaKTepPHU30BaTh NOHITHE
57 .7 pasznuuust). FimMeTs npeacTaBieHne o 3HaYeHUN

uccien0BaHus (PUIIOTeHETHYECKUX PSI0B.
IIponBHHYTBIN YPOBEHb: UMETh IIPEICTABICHUE O
TJIAaBHBIX HAIPABICHUAX (JIMHUIX) SBOJIIOIUH,
chopmymupoBanusix A. H. CeBeprioBeiM

«MaKpOIBOJIOLHS»; TPUBOANTD JI0KA3aTEIbCTBA
MAaKpO3BOJIIOIMU. XapaKTePU30BaTh IPOLIECCHI,
SBJISFOIIIECS JBIDKYIIMHA CHIIAMH MaKpPO3BOJIOIHH.
[IpoBoaANTH CpaBHEHNE MaKpPO- M MHUKPOIBOJIOINN
(BeLETATE paziumuust). OOBSCHITH 3HAUCHHE
HCCIIeIOBaHNS (PIIIOTEHETHUECKUX PSIOB




OcHOBHBIE TepMHHBI: MaKpPOAIBOJIIOLHS, (PHUITOreHETHYECKHE PenpomyKkTHBHBII: AaBaTh ONPEACIICHUS VYpok n3ydenuss | jekuus, decena
3aKOHOMEPHOCTH PsIBI, MUKPO3BOITIOIMSL Ba3ucHBIN ypoBeHb: TepMUHaM (TIapaJuIesIu3M, KOHBEPI eHIIHS, HOBOTO
IBOJIIOLIUH. 3HATh THITBI YBOJIIOLIMOHHBIX H3MEHEHHH JIMBEPIeHIIUsI, TOMOJIOTHS, aHAJIOTH, apOMOP(HO3bI, Marepuara.
Howm. 3az1. §. 7.9 (mapaJienn3m, KOHBEpTeHLUs, TUBEPIeHIINA); WINOAIANTALVs, JeTeHEePALHs).

TJIaBHBIE JIMHUH HBOJIFOIINHL. . Ha3pIBaTh THITBI 3BOFOLMOHHBIX N3MEHEHHH,
IToaroroBka k OO0CHOBBIBAaTh Pa3HUILY MOHATHH «HAPAIIIETN3M» | JIMHUH SBOJIOLHH.

58 7.8 CEMUHapy U «KOHBEPIeHLIUSY; IIponykTuBHBINA: XapaKkTepUu30BaTh TUIIbI

IIPOBOANTH CPAaBHEHHUE ABYX JINHUI 3BOJIFOLNI SBOJTIOIIMOHHBIX N3MEHEHUH (apaiennsm,

(uanoananTanuy U JETCHEPALIUHN). KOHBEPTCHIS, TUBEPTEHINS), [TIABHBIC JTNHUN

ITponBUHYTEIN YPOBEHB: HMETh IPEICTABICHHE O sBommorii. OOBSACHAT pa3HUIly HOHATHH

CHUHTETUYECKOH TEOPHH BOJIOIINU «mapajuIesIn3M» U «KOHBEPTEHIIMs); TPOBOIUTH

CpaBHEHHE JABYX JIMHHUI 3BOJIIOLMH (MIM0IATITalluH
U JIeTeHepaIim)

CemuHap 1o Teme TepMuHbBI: Mapaniean3M, KOHBEPTreHIUs, PenponykTHBHBbIIL: KomOunHupoBaHH | cemuHap
«OCHOBBI JMBEPIeHIHS, aHAJIOTHsI, TOMOJIOTHS, JIaBaTh OTPEACICHUS Bl YPOK.
yueHus 00 WIN0aAaNTAIHS. tTepmuHaMm. HaspiBath pammimy yyeHbIx-
IBOJIFOLIUI». bBazucHslii ypoBeHs: 9BOJIIOILIMOHUCTOB, THUIIBI ABOJIIOIIMOHHBIX
coo0mIeHus MMETh IIPEACTaBICHNE 00 HCTOPHU B3IJISI0B U3MEHEHHH, JINHUH DBOJTIOIINH.
«l"'unoresst HAa DBOJIIOLIUIO KUBOU IIPUPOABL; IIponyKTUBHBIN:
BO3HUKHOBCHHUS CpaBHHMBATH YBOJIOLUOHHbIE TEOPUH XapaKTepHU30BaTh Pa3BUTHE NIPEACTABICHUI 00
JKU3HU Ha 3eMiie» Jlamapka u lapBrHa, ToHATHS «O0pKOa 32 SBOJIIOIMY KHUBOH MPUPOBI; CPABHUBATD

CYIIECTBOBaHNE)» U «ECTECTBEHHBIN 0TOODY. 9BOTIOIIMOHHBIE Teopun Jlamapka n [lapBuHa;

59 7.9 OOO0CHOBBIBAThH POJIb TEHETUKH B (POPMHUPOBAHUH CpaBHHBATh MOHATHS «O0OpHOA 3a CYIIECTBOBAHUEY H

COBPEMEHHBIX B3IJIAA0B HA YBOJIOLUIO
OpPraHUYeCKOTO MUPA, POJIb OPTaHU3MA,
MIOTYJISAIIUH ¥ OHOTEO1IeHO-

3a B BOJIIOIIMU. 3HATh THIIBI 3BOJIIO-

ITUOHHBbIX HSMGHCHHﬁ, TJIABHBIC JIMHUU 3BOJJIFOLUNA
1 MX 3HAUYEHHE U POJIb B 3BOJIOIUH.
IIpoBHUHYTBIN YPOBEHB:

UMETb NPEACTaBICHUE O CHHTETUYECKON TEOpUU
9BOJIIOIHIH

«eCTeCTBEHHBII 0TOOp». OOBSICHATH POJIh TCHETHKH B
(OpMHUPOBaHUH COBPEMEHHBIX B3IJISIOB Ha
3BOJIIOLIUIO OPraHUYECKOIO MUPA, POJIb OPraHU3Ma,
HOMYJALUHN U GHOTEO0LIEHO3a B ABOJTIOIIH.
XapakTepu30BaTh THUIIbI SBOITIOIMOHHBIX U3MEHEHHH,
IJIABHBIE JINHUY 3BOJIIOLUY U UX 3HAUYEHUE U POJIb B
3BOJIOLIUU

I'naBa 8. Bo3HnkHOBeHHe U pa3BuTHE KU3HU HAa 3emJie (6 YacoB)




T'unote3ssl TepMuHBI: KpEalIOHU3M. PenpoaykTuBHbIf: VYpoxk usydenus nekuusi, becena
BO3HHKHOBEHUS BazucHslil ypoBeHb: Ha3bIBaTh OCHOBHBIE THIIOTE3bl BOSHUKHOBEHUS HOBOT'O MaTepuana.
JKU3HU. 3HaTb OCHOBHBIE TUIIOTE3bl BOSHUKHOBEHUSI AKU3HU | JKU3HU.
Jowm. 3an. §. 8.1 (KpealoHMU3M, Pa3lIuyus B IOIX0/1aX IIpoayKTHUBHBIIHA:
PEIUrUH ¥ HAYKH K 00BSICHEHNIO BO3ZHIKHOBEHUS XapaKTepHU30BaTh OCHOBHBIC THITOTE3BI
60 8.1 JKM3HH; THIIOTE3a CAaMOIPOU3BOIBHOTO BO3HUKHOBEHHS KHU3HHU (KPEAIFIOHN3M,
3apOXKICHUS KU3HH; TUIIOTE3a ITAHCIIEPMUM; TUIIO- | Pa3iIHdys B TIOAXOJaX PEIUTUU U HAYKH K
Te3a OMOXUMHIECKOH 3BOJTIOIIHHN) OOBSCHEHHIO BOZHUKHOBCHUS KHU3HH; TUIIOTE3A
CaMOIPOU3BOIBHOTO 3apPOXKACHHS JKU3HU; THITO-
Te3a MaHCIIEPMUM; TUIIOTE3a OMOXUMHUYECKOM
SBOJIIOIIH)
PasBurue TepmuHBI: TPOOHOHTEI, KOALIEPBATHI. PernponyxTuBHbII: Ha3bIBaTh JTAIIbI pas- Ypok usyueHus nekuusi, becena
IIPEICTaBICHUN O basucHbll ypOBEHB: BUTHSI ITPEJCTABICHUN O BO3SHUKHOBEHUU HOBOT'O MaTepuana.
BO3HHKHOBCHHUHU 3HATb TUINOTE3Y JKH3HU.
JKHU3HU. a0MOTEHHOTO 3apO>KICHUS )KU3HU [ponykTrBHSBIH:
Hom. 3ax. §. 8.2,8.3 | uee sKCriepIMEHTAIBHOE TOATBEPSKICHUE (THIIOTE3a | XapaKTEepHU30BaTh OCHOBHBIC 3Tallbl Pa3BUTHS
61 8.2 Omnapuna - XonzaeiiHa); IMeTb NIPECTaBICHHE O CO- | JKM3HHU Ha 3eMJIe; TUIIOTe3y aONOT€HHOTO
BPEMEHHBIX THIIOTE3aX POUCXOXKACHHUS KU3HH. 3apO>KICHUS XKU3HH U €€ 3KCIIEPUMEHTAIBHOE
[MponBuHyTHI ypOBEHS! noaTBepskAeHue (runorte3a OnapuHa -
3HAaTh OCHOBHBIE ATaIlbl Pa3BUTHS )KM3HU Ha 3eMile XomnpeitHa); COBPEMEHHBIE TUIIOTE3bI IPOHC-
XOXKJCHUS KU3HU
OCHOBHBIE 3Talnbl basucHblil ypoBeHb: PenpoagykTuBHBIN: KomOuHUpOBaHHEIH JeKIs, Oecena
Pa3BUTHA )KU3HH HA MMETb MPEACTABIICHNE O JIEJICHUH UCTOPHU 3eMJI Ha | HA3bIBAaTh OPBI M IIEPHO/IBI, KPYITHBIC YPOK.
3emure. 3pBI, IEPUOABI ¥ 3MOXH. 3HATh XapaKTEPUCTHKY apoMOp(hO3BL.
Howm. 3an. §. 8.4, COCTOSIHUSI OPTAHUYECKOTO MUpa Ha MPOTSHKEHUH IIpoayKTUBHBIIHA:
(camMoCTOSITENBHO) apXeiCKOU Apbl, BAXKHEHIITHE apoMOp(HO3bI XapaKTepU30BaTh COCTOSIHUE OPTAaHUYECKOTO
8.5, 8,6 apXeHcKoit, MPOTepO30ICKOM 1 MaJIe0301UCKOi 3. MHpa Ha MIPOTSHKEHUH apXeHCKOM 3PHl,
62 8.3 3HaTh ycIIoBUsl, CIOCOOCTBYIOIIME BBIXOlY PACTEHUI | BaxkHeiime apoMopdo3bl apXeicKo,
coo0IeHus W KMBOTHBIX HA CYIIY; IPUCIIOCOONIEHUS, IIPOTEPO30MCKON U NAIEO30UCKOM 3p; YCIOBHUS,
0 KPYITHBIX BO3HHUKIIINE y HAX B CBS3H C 3THM. CTIIOCOOCTBYIOIINE BBIXOY PACTCHHH M JKHU-
apoMopo3ax, [MponBuHyTHI ypOBEHb: 0OOCHOBBIBATH CMEHY BOTHBIX Ha CYIIIy; TIPUCTIOCOOJICHNSI, BO3HHKIIINE
MPOU30LIEIINX B TOCMOJCTBYIOLIMX TPYIIT PACTEHUH U AKHUBOTHBIX y HHX B CBs13H € 9TUM. OOBSICHATH CMEHY
3pax U nepuojax TOCMOACTBYIOIUX IPYII PACTEHUI U )KUBOTHBIX
Pa3Burue xusHu B BasucHslil ypoBeHb: PenpoaykTuBHbIii: KomO6nHMpoBaHHBbIH nekuusi, becena
Me3030€. 3HATb XapaKTEPUCTUKY COCTOSHHS OPraHMYECKOTO Ha3bIBaTh APbI U NEPHO/BL; KPYIIHBIE YPOK.
MHpa B M€3030€; OCHOBHbIE apoMOp(O3bI 1 apoMop(h 036l ¥ UIHOATANTALNH.
Howm. 3an. §. 8.7 HANOAJaNTalyy. 3HaTh XapaKTePUCTHKY Pa3BUTHS IIponyKTUBHBIIL:
KHU3HU XapaKTepU30BaTh COCTOSHUE OPraHUYECKOTrO
63 8.4 B KalfHO30€, OCHOBHBIE HAIIPABIICHUS SBOJIIOLINH MHpa B M€3030€, OCHOBHBIE apoMOpP(}03bI 1

pacTeHui 1 )KUBOTHBIX. [[poABUHYTHII ypOBEHB:
000CHOBBIBaTh CMEHY T'OCTIOICTBYIOIINX TPYIII
pacTeHHiA ¥ KUBOTHBIX (IPUBOIUTH IPUMEPHI)

WIMOAIANI TN, PA3BUTHE )KU3HH B KaiiHO30€;
3HATh OCHOBHBIC HATIPABJICHHS SBOJIOLHN
pacTeHuii U >KUBOTHBIX. OOBSICHATH CMEHY
TOCIIO/ICTBYIOLIMX TPYIII PACTEHHH U JKUBOTHBIX
(TIpUBOIUTH TIPUMEPHI)




PasButune xu3Hu B

BazucHslil ypoBeHb:

PCHpOHyKTHBHBIﬁZ Ha3bIBATb 3Pbl U MIEPUOADI;

VYpoxk usydenus

JIeKIus, 0ecena

KaifHO30€. 3HaTh XapaKTEPUCTUKY COCTOSHUS OPIraHMYECKOTO KpYIHBIE apoMOP(}O3bI U U0 AN TAIIH. HOBOTI'0 Marepuara.
Hdowm. 3a1. 8. 8.8 MHpa B KaifH030€, OCHOBHbIE apoMOp(0o3bI 1 [IpoayKTHBHBINA: XapaKTepU30BaTh COCTOSHUE
UIM0aJaNTallK. 3HATh XapaKTePUCTHKY Pa3BUTHS OpPTraHMYECKOr0 MHUpPa B KalfHO30€, OCHOBHBIE
64 85 IMoaroroButhes K HKH3HA apOMopcp031:1 1 NANOA/IaNTAINH, PA3BUTHE
ceMuHapy B KalfHO30€, OCHOBHBIE HAIIPABIICHUS SBOJIFOIINH KHU3HH B KalfHO30€; 3HATh OCHOBHBIE
(xoHepeHIn) pacTeHHit ¥ KUBOTHBIX. [IpOABHHYTHIH YpOBEHB: HAaIpaBJICHUS YBOJIIOIINY PACTCHUH U KUBOTHBIX.
000CHOBBIBATH CMEHY T'OCHO/ICTBYIOIIIX TPYIII OOBACHATH CMEHY T'OCHOACTBYOLINX TPYIII
pacTeHui ¥ KUBOTHBIX (IPUBOAUTD TIPHIMEPHI) pacTeHui 1 JKUBOTHBIX (IPUBOINUTH IIPUMEPHI)
CeMmuHap 1o Teme basucHbll ypOBEHB: PenponyxTuBHbI: KomO1HMpOBaHHBIH CEMHHAp
«Bo3HMKHOBEHHE 1 3HATh COBPEMEHHBIE TPEACTABICHHS O J1aBaThb ONpPEACICHUS YPOK.
pa3BHUTHE XU3HU BO3HUKHOBEHUH JKM3HH Ha 3eMJIe; OCHOBHbBIC tTepmuHaMm. HaspiBaTh pamMuiinm y4yeHsix,
Ha 3emuie» STaIbl Pa3BUTHS KU3HM Ha 3eMJIe; METObI U THIIOTE3bI 3aPOXKIACHHS JKH3HHU, OCHOBHBIE HTallbI
Pe3yIbTaThI MTAJICOHTOIOTMUECKHIX HCCIICOBAHUIA. Pa3BUTHSA XU3HHU Ha 3eMJIe; 3HATh 3Bl U
OO0CHOBBIBATH MOSIBIICHHUE TIpoLiecca (POTOCHHTE3a U | TIEPHO/IBI, KPYIHBIE apoMop(o3bI 1
€ro 3HAUCHHE JUI Pa3BUTHS KU3HH Ha 3emute. 3HaTh | uanoazanTtanud. [IpoayKTHBHBIH:
65 8.6 OCHOBHBIE apOMOP(O3bI PACTEHUH M )KUBOTHBIX M X | XapaKTepH30BaTh COBPEMEHHBIC NIPEICTABICHHS
POJIb B 3BOJIOLMH, HANOATANITAIIMY B OPTAaHUYECKOM | O BO3HHKHOBEHHHM >KH3HHU Ha 3eMJie, OCHOBHbIC
MHUpe, HallpaBJICHHs SBOJIIOIIUK PACTCHUI U 9Tamnbl Pa3BUTH )KU3HH HA 3eMJIe, METO/IbI 1
KUBOTHBIX. [IpOJIBUHYTHII YPOBEHB: Ppe3yibTaThl MaJCOHTOIOTMIECKUX HC-
00OCHOBBIBATh MPOSIBICHNUS COPSKEHHOM CJICZIOBAHUI.
SBOJIIOIINH PACTEHHUH 1 YKMBOTHBIX Ha MPOTSHKEHUN
pa3BUTH )KU3HU Ha 3emIie
I'naBa 9.buocdepa u yenosek (1 yac)
Brocdepa n yenoBek | AHTpororeHHoe Bo3JeHCTBHE Ha buocdepy. Tepmunsl: nepBuyHas 6nocdepa IIaHeTHI. KomOuHnpoBanHeiii | cemuHap
66 9.1 OCHOBBI PallIOHATBEHOTO MPUPOIOTIONE30BaAHMS. OBomonust Onocdepsl. OCHOBHI PaHOHATEHOTO | YPOK.
TIPUPOAOTIONB30BaHUS
67- | Pe3epBHBIC ypOKH
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